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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILIUHBI « BUOJIOT UST»

1.1. MecTo aucUuNIIMHBI B CTPYKTYpe o0pa3oBarejibHOM nporpammbl CITO

O6meoOpa3zoBaTenbHas AUCIUILINHA «bronorus» u3ydaercs Ha 6a30BOM ypOBHE
B 001eo0pa3oBaTeabHOM 1MKJIE€ Y4eOHOro IUIaHa OCHOBHOW MpodeccroHaIbHOM
00pa30BaTeIbHON TPOrPaMMBI.

TpynoeMKoCTh TUCHUIUIMHBI «buosorus» cocTtaBiser 72 yaca, U3 KOTOpBIX 12
YacoB BKJIIOYAET MNPOPECCHOHATbHO-OPUEHTUPOBAHHOE COJAEpKaHHUE, YCUIMBAIOIIEE
poeCCHOHAIIBHYIO  COCTaBJISIOIIYIO cienmaipHocT  13.02.09 MoHTax u
AKCILTyaTalys JIMHANA 3J1€KTPOoNepeIadH.

[TpodeccnonanbHO-OpUEHTUPOBAHHOE COJIEPIKAHUE PEATH3YETCsS B MPUKIATHOM
MoxyJie (paznen S “buosiorust B »kuM3HKU’) HA MaTepUase KeiiCoB, CBSI3aHHBIX C AaHATM30M
uH(pOpMalMM O PA3BUTUM W NPUMEHEHUM OUOTEXHOJOTMH MO OTpacisM Oyaylien
npodeccuoHanbHOi AesTenbHocTH oOydaromuxca. Kpome Toro, mpodeccruoHanbHO-
OpPUEHTUPOBAHHOE COJEpPKaHUE YUYUTBIBAeTCA B pasnene 4 “Okonorus’ MpH
BBINIOJIHEHUU JIaDOPAaTOPHBIX W MPAKTHUYECKUX pPabOT, CBS3aHHBIX C Oyaymieu
npoeccuoHaNbHOM 1EeITeIbHOCTHI0 00YYaIOIUXCSl.



1.2.1. llesm 1 muIaHMpyeMble Pe3yJbTAThl 0CBOCHUS JUCUMIJINHBI:

Heab: ¢dopmupoBanume y CTYyIEHTOB TMPEACTaBICHUS O  CTPYKTYpHO-
(YHKIIMOHATBHOM OpraHU3alliM JKUBBIX CUCTEM PA3HOTO paHra KaKk OCHOBBI MPUHATHS
pelIeHr B OTHOIIEHUH 0OBEKTOB KUBOM MPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3axayu:

1) chopmupoBaTh MOHUMaHUE CTPOEHUS, MHOTOOOpa3us U OCOOCHHOCTEH KUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3allii, 3aKOHOMEPHOCTEHN MpPOTEeKaHUs OMOJIOrMYECKUX
MPOLIECCOB U SIBJICHUM B OKpY’Kalolllel cpene, IeJIOCTHOM HaydYHOW KapTHUHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS OIPEICNITh J>KUBbIE OOBEKTHI B NPHUPOJEC; MPOBOIAUTH
HAOJIIOZICHUST 32 DIKOCHUCTEMaMU [UJISl BBISBIICHUS ECTECTBEHHBIX M aHTPOIOTEHHBIX
W3MEHEHHI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIOACHU,

3) cdopMupoBaTh HaBBIKM  MPOBEACHHUS  MPOCTEUIINX  OHOJIOTHYECKUX
HKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI C COOJIIOIEHUEM ITpaBUil O0€30MIaCHOTr0 OOpalleHHs
C 00BEKTaMU U 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS HCIOJIb30BaTh MH(GOPMALMIO OMOJOTHMYECKOr0 XapakTepa W3
Pa3IUYHBIX UICTOUHUKOB;

5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEICTBHS CBOCH JEATEIBHOCTH IO
OTHOUIEHUIO K OKpyXaloleh cpene, COOCTBEHHOMY 3/0pPOBBIO; OOOCHOBBIBATH H
co0J1r01aTh MEphI MPODHUIIAKTUKY 3a00ICBaHUM.

6) chopMHpoBaTh MTOHUMAHUE 3HAYMMOCTH JOCTHKEHUNM OMOJIOTUYECKON HAYKHU U
TEXHOJIOTUA B MPAKTUYECKON JEATEIbHOCTH YEJOBEKA, PA3BUTHUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUI U arpoOHOTEXHOJIOTHH.



1.2.2. IlnanupyemMble pe3yabTaThl 0CBOCHHUS 0011€00pa3oBaTe/IbHON JUCHUILIUHBI B co0TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO
Ko n IL1anupyemMbie pe3yJbTaThl 0CBOCHHS AUCIHUATLIHHBI
HAaHMEHOBAHHE
q’OPM“pyeM”“X Oo6urue JMCUHILUIHHAPHBIE
KOMITeTeH Ui

OK 01. Beibupath
CHOCOOBI peLIeHUs
3a1a4
npodeccuoHanbHOM
JeSTEIIbHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCHUTAHMS:
- TOTOBHOCTh K TPYIY,
TPYIOTIOOHE;

- TOTOBHOCTh K aKTHBHOH JICATEIILHOCTH TEXHOJOTHUYECKOW H
COLIMAIEHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMHPOBATH,

OCO3HAaHUEC IECHHOCTH MAaCTECPCTBA,

IUIAHUPOBaTh U CaMOCTOSATENIBHO  BBINOJHATH  TaKylo
JeSITEbHOCTD;
- HUHTEpeC K pa3IuyHbM chepaM npodeccHoHaNbHOM

JIeATEITLHOCTH,
OBnaseHre yHHBEpPCaIbHBIMU yUEOHBIMU TMO3HABATEIBHBIMU
NEeNCTBUSIMMU:

a) 0a3oBble JIOTHYECKHUE e CTBUSA:

- caMOCTOATeNIbHO (opMyIHpOBaTH M  aKTyalU3UPOBAThH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHMSI, KITACCU(PUKALIUU U 000OIICHHUS;

- ONpEeAeNATh LENTH NEeATEILHOCTH, 3aJaBaTh MapaMeTpbl H
KPUTEPUN UX JOCTHIKCHHUS;

- BBISBJIATH

3aKOHOMEPHOCTM U NIPOTUBOpPEYHs B

pacCMaTpUBACMBIX SABJICHUAX,

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE€ W POJH OWOJOTHU B
CUCTEME Hay4HOTo 3HaHUuS; (YHKIUMOHAJIHHOW TIPaMOTHOCTH
YeJIOBEKa JJISI PEIICHUS KU3HEHHBIX MPOOIIeM;

chOpPMUPOBAHHOCTh ~ YMEHHS  PACKphIBaThb  COJIEp’KaHUE
OCHOBOMOJIAraloiux OUOJOTUYECKUX TEPMHUHOB U TOHSATHI:
KU3Hb, KIETKA, TKaHb, OpPraH, OpPraHU3M, BUJ, MOy,

JKocHucTeMa, OwuoleHo3, Ouochepa; wmeradboausm (oOMeH
BEIIECTB u MpeBpalieHne SHEPTUH), roMeocTas
(camoperynsmus), OMOCHHTE3 Oernka, CTPYKTYpHas

opraHu3anus KUBbBIX CUCTCM, JUCKPETHOCTb, CaAaMOPCTYyJIAlusd,
CaMOBOCITPOU3BEACHUC (perOI[y'KLII/IH), HaCJICACTBCHHOCTD,

W3MEHYMBOCTh, JHEPro3aBUCHUMOCTb, POCT U pa3BUTHE,
YpOBHEBasi OpraHU3aLIMs;
cOPMUPOBAHHOCTh ~ YMEHHS  PACKpPBIBaTh  COJIEPKaHUE

OCHOBOTIOJIATalONMuX OHOJOTUYECKUX TEOPHUH U THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIOLIMOHHOM,
MIPOUCXOXKICHHS )KU3HU U YEIIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOIIOJIATAIOIINE
O6uosiornuyeckue 3akoHsl U 3akoHOMepHocTu (I'. Mennens, T.
Moprana, H.W. BaswmioBa, D. ['exkemnss, ®. Miomnepa, K.

- BHOCUTb KOPPCKTUBBI B  JCATCIBHOCTD, OLICHUBATh Bapa), rpaHulbl UX MPUMCHUMOCTHU K )KUBBIM CUCTEMAM;

COOTBETCTBHEC PE3YIbTATOB OeIsM, OLICHUBATh PUCKHU HpI/I06peTeHI/Ie OmbITa TMPUMCHCHUA OCHOBHBIX MCETO/0B
HOCHGI{CTBI/Iﬁ JACATCIIBHOCTH, HAay4YHOT'O IIO3HAaHUs, HCIOJIb3YyCMbIX B OHOJIOTUU:
- Pa3BUBATh KpE€aTHuBHOC MBIIIIJICHUE npu PEIICHUHU Ha6J'IIOI[eHI/IH U OonrcCaHus JXHBBIX CHCTEM, IPOHECCOB U




KU3HEHHBIX MpoOsIeM
0) 0a30BbIe HcCIeI0BATEIbCKHE TeCTBHS:
- BIQJETh HAaBBIKAMU  y4eOHO-HCCIIEIOBATEIILCKOM |
MPOCKTHOH 1A TEILHOCTH, HAaBBIKAMU Pa3peIIeHus MpooIieM;

- BBISIBIISITH MIPUYNHHO-CJICICTBEHHBIE CBSI3U u
aKTyaJM3UpOBaTh 3ajady, BBIIBUTATh TUIIOTE3y €€ pEIICHUs,
HaXOIWUTh  apryMEHTBl IS JIOKa3aTeNbCTBA  CBOMX
YTBEPXKICHHIA, 331aBaTh TTApaMETPhl M KPUTCPUH PEILICHIS,

- AHANM3UPOBATh TIOJYYCHHBIE B XOJC pEUICHHS 3aJa4H
pe3yJbTaThl, KPUTUYECKH OILCHUBATh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yYMETh TICPEHOCUTh 3HaHUSI B

MPAKTUYCCKYIO obnacTu KUBHEACATCIBHOCTH,

MMO3HABATCIBbHYO U

- yYMeTh HMHTETPHPOBATh 3HAHHMS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC WJCH, Mpeajaratb OpPUTHHAIILHBIC
MOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTh HMX WCHOJB30BAHUS B TO3HABAaTENbHOU U
COIIMAIBHOW MTPAKTHUKE

SBJICHUI; OpraHu3allid ¥ MPOBEACHUS OHOJOrMYECKOTO
JKCIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXIY HCCIIENYEMBIMU BEJIMYMHAMU,

OOBSICHEHHS] TIOJYYEHHBIX PE3yJIbTaTOB U (POPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX INOHATHM, TEOpUH U

3aKOHOB;
c(hOPMUPOBAHHOCTb ~ YMEHHUS  BBIJCIATh  CYIIECTBEHHbBIC
MIPU3HAKK BUPYCOB, KIETOK MPOKAPUOT U  IYKaApHOT;

OAHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpraHnu3MoOB, BHUIOB,
6I/IOFCOHCHO3OB U 3OKOCHUCTEM,

oOMeHa BeLIECTB U TPEBpalleHUs DHEPIMU B KIETKE,

0COOEHHOCTH MpoucccoB

(doTOCHHTE3a, TUIACTHYECKOTO W IHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIJIOJJOTBOPEHUSI, Pa3BUTHS U
Pa3MHOKEHUS, HWHIWBUAYAILHOTO  Pa3BUTHUS
(oHTOTEeHE3a), OOpHOBI 3a CyIIECTBOBAaHHE, ECTECTBEHHOIO
ot0Oopa, BUI000pa3oBaHus, MPUCTIOCOOICHHOCTH OPTraHU3MOB
K cpelae oOuTaHwWs,

OpraHu3Ma

BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIIOTEHHBIX U3MEHEHUH B SKOCUCTEMAX CBOEH MECTHOCTH,
KpPYrOBOpOTa BEILECTB U MIPEBpallleHle SHepIrun B Ouocdepe;
c(OPMHPOBAHHOCTh YMEHHUS peliaTh OMOJIOTHYECKUE 3aJauH,
COCTaBIIAATh T'€HOTUIIMYECKHE CXEMbl CKpEIMBAaHUA U
pa3HbIX TWIIOB HACIEAOBaHUS IPU3HAKOB Yy OPraHHU3MOB,
COCTaBIIAITh CXEMbl IIEpEHOCAa BEUIECTB U DBHEPIUU B

JKOcUCcTeMax (IIeNU MUTaHusl, TUIIEBBIE CETH)

OK 02.
Hcnonb3oBaTh
COBpPEMEHHBIE
Cpe/cTBa MOUCKa,
aHajan3a u
MHTEPIpPETALNU
UHPOPMALIUHU 1
nH(OpPMAITMOHHBIC

B o0s1acTH HEHHOCTH HAYYHOT'O MO3HAHUSA:
- chOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOMN

KyJBTYD,
MecTa B

IMPaKTHUKH, OCHOBAHHOI'O Ha Juajiore

CHOCO6CTBYIOIH€FO OCO3HaHHIO CBOCT'O
MOJIUKYJIBTYPHOM MHPE;

- COBEpILEHCTBOBaHMUE SI3bIKOBOW W YHUTATEIHCKOM KYJIbTYpHI

chOPMUPOBAHHOCTb ~ yMEHUW  KPUTHYECKH  OIICHUBATH
nH(pOpMaIUI0 OMOJOTHYECKOTO COJEPIKAHMS, BKIFOYAIOIIYIO
NICCBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX KCTOYHUKOB (CpC}ICTBa
MaccoBOW WH(OPMAILIMU, HAYYHO-TIOMYJISIPHBIE MaTepHAalIbl);
HUHTCPIPETUPOBATH OTUYCCKUC ACIICKThI COBPEMECHHBIX
OMOTEXHOJIOTHH;

poOIeMBbI

HCCIENOBAHUNA B OWOJOTUMH, MEIUIMHE,

paccMaTpuBaTh rino0albHbIE  DKOJOTHYECKHE




TEXHOJIOTHUU AJIsA
BBITTOJTHEHUS 33/1a4
npohecCHoHATBHOM
JeSTEIbHOCTH

KaK CpeACTBa B3aUMOJCUCTBUS MEXIY JIIOAbBMU U TMO3HAHUS
MHUpa;

- OCO3HAHUE IIEHHOCTH HAay4YHOU AESTEIHHOCTH, TOTOBHOCTh
OCYIIECTBIISATh MIPOCKTHYIO " HCCTIE0BATEIbCKY IO
JIeATeTbHOCTh MHANBUIYAILHO U B TPYIIIIE;

OBnaneHne yHUBEPCATBHBIMH YYE€OHBIMH TO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ uHgopmauueii:

- BJIQ/ICTh HABBIKAMH TIOJTyYCeHHsI HH(OOPMAIIUU U3 UCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATHh ITOUCK,
aHaJgu3, CHCTEeMaTH3allMI0 W HMHTEpPIpeTanuio WHpopMaImu
pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

- co3/1aBaThb TEKCThl B pa3dMYHbIX ¢opMaTax C Yy4eTOM
Ha3Ha4YeHHs] MHQPOpPMAIMN U IIENIeBOM ayIUTOpPUH, BhIOWpas
ONTUMAJIBHYIO (POPMY MPEICTaBICHUS U BU3YalH3alUH;

- OLICHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh HH(POpPMAIIUH, €€
COOTBETCTBUE IIPABOBBIM U MOPAJIIBHO-3TUYECKUM HOpPMaM;
cpencTBa MH()OPMAIIMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOT uil B pelIICHUN KOTHUTUBHBIX,

- HUCIIOJIB30BaTh

KOMMYHUKATHBHBIX )41
co0ur0IeHEM TpeOoBaHUI

OpTraHHU3allMOHHBIX 3aga4 C
TCXHHUKHU

0€30IacHOCTH, THTHEHBI, PeCcypcocOepeKeHUs, MPABOBBIX H

SPrOHOMUKH,

9TUYCCKUX HOPM, HOpM HH(pOpMaHHOHHOﬁ 6630HaCHOCTI/I;

- BJIQJICTh HABBIKAMHU PACTIO3HABAHUS U 3aIUTHI HHPOPMAIIHH,
nHGOPMaIMOHHON 06€30MaCHOCTH JMYHOCTH

COBPEMEHHOCTH, (OpPMHUPOBATH IO OTHONICHHIO K HHUM
COOCTBEHHYIO TIO3UIIUIO;

cOpPMUPOBAHHOCTh ~ YMEHHMH  CO3/1aBaTh  COOCTBCHHBIC
MMMCbMEHHBIE W  yCTHBIE  COOOIICHHWS HAa  OCHOBE

Ouonornueckoil MH(OpPMAIMKM W3 HECKOJIBKUX HMCTOYHUKOB,
TPaMOTHO MCIOJIb30BaTh OHITHIHBIN armapat OMOJIOTHH

OK 04. 3¢ddexTnBHO

B3aUMO/ICHCTBOBATh
u pabortatb
KOJIJICKTHBE
KOMaH/1e

B
u

- TOTOBHOCTb K CaMOpAa3BUTHUIO, CAMOCTOSTENIBHOCTH U
CaMOOIIPEETIEHUIO;

-OBJIQJICHUE HaBbIKAMH y4eOHO-MCCIIeI0BATEIBCKOM,
MPOEKTHOM U COLIMAIBHOM AEATEIbHOCTH;

OBaanenue

JAeHCTBUAMMU:

YHuBEpCaJdbHBIMU KOMMYHUKATUBHBIMHA

HpI/IO6peTeHI/IC OIlbITa TIMPUMCHCHHUSA OCHOBHBIX MCTO/0OB
HAay4YHOI'O II03HaHMA, HCITIOJIb3YCMbBIX B OMOJIOTUH:
Ha6JIIOZ[€HI/I$I n OnrcCaHus JKHBBIX CHCTCM, IIPOLCCCOB U

ﬂBHeHHﬁ; opraHu3anuu MW IPOBCIACHHA OHOJIOrMYECKOI0O
OKCIICPUMCHTA, BBIJIBUKCHU A THUITIOTE3, BBIABJICHHU A
3daBUCHMMOCTH MCXKOY HCCIICAYCMbIMHA BCIMYHMHAMMU,




0) coBMecTHAasl 1eATeJIbHOCTD:
- TIOHMMAaTh W HCIMOJb30BaTh MPEUMYIECTBA KOMAHIHOW M
WHAUBUIYATBHON pabOTHI;

- IIPUHUMATh e COBMECTHOM JESTCIIBHOCTH,
OpraHM30BBIBATH M KOOPAWHUPOBATh JCUCTBUA II0 €€
JOCTHDKEHHMIO: COCTAaBIATh IUIAH JEHCTBHW, pacHpeneisaTh

pOJIM ¢ yY4ETOM MHEHHWH yY4aCTHHUKOB OOCYXKIATh PE3yJbTaThl
COBMECTHOM pabOTHI;

- KOODJAMHHPOBATH W BBINOJHATH pPabOTy B YCIOBHUSAX
pealIbHOTO, BUPTYaJIbHOTO u
B3aMMO/ICHCTBUS,

KOM6I/IHI/IpOBaHHOFO

- OCYWICCTBJIITH TTO3UTUBHOC CTPATCTHUCCKOC ITOBCACHUC B

Pa3IMYHbBIX CUTYyalHUsIX, NPOSIBIISITh ~ TBOPYECTBO Hu
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBaagenue YHUBEPCAJIbHBIMHA peryjasiTHBHBIMH
JeHCTBUSIMU:

I') IPUHATHE ce0s M APYTrUX JIIei:

- NPUHUMATh MOTHBBI WU APTyMEHTBHl JPYTrux JIOJIed TpHu
aHaJM3e PE3yNbTAaTOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO APYTUX JIOAEH Ha OIIUOKH;

- pa3BUBATb CIIOCOOHOCThH ITOHMMATh MHD C IMO3ULUU ApYTOoro
YCJIOBCKa

OOBSICHEHUS TOJYYEHHBIX pe3yJbTaToB U (OPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAYYHBIX MOHSTUN, TEOpUH U
3aKOHOB

OK 07.
CopelicTBOBaTH
COXPaHECHUIO
OKpYyXaroIien
Cpelbl,
pecypcocOepeskeHIIO
, IPUMEHSTH 3HAHUS
00 U3MEHEeHUN
KITUMaTa, MPUHIIAITBI
OepEeKITUBOTO

B 00s1acTH 3K0J10rM4€CKOro0 BOCIIUTAHUS:
- c()OPMHPOBAHHOCTH IKOJIOTUYECKON KyJIbTYpHI, TOHUMaHHE
BIIMSIHUS

COMaJIbHO-3KOHOMHNYCCKUX mponeccoB

COCTOSIHME TPUPOAHOM M COLMAIBbHOW Cpeabl, OCO3HAHHE

Ha

I00ATLHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM;

- IUIAHUPOBAHUE U OCYIIECTBICHHUE ICHCTBUI B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HAHUSA LEJle YCTOMYHMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JEHUCTBHU,

IMIPUHOCAIIINX BpEa

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATh MOJTY4YEHHbIE 3HAHUS
JUIsL OOBSICHEHUsI OMOJIOTMYECKUX MPOLECCOB U SBIECHUH, AJs
NPUHATHS MTPAKTUYECKUX PELIEHUN B MOBCEJHEBHOM YKU3HU C
Lenblo obecrieueHusi OE30MacCHOCTH CBOETO 370pPOBbsl U
3/I0POBbSI  OKPYXAIOIIUX JIOAEH, COONIOJEHHUS 310pOBOIO
oOpa3a JKU3HHU, HOPM IPaMOTHOIO TIOBEJIEHUS B OKpY’KaroIei
IPUPOTHOM cpene; IIOHMMAaHHE HE00X0IMMOCTH
WCIOJIb30BAaHUSl JTOCTWXKEHUI COBpEMEHHOW Ouosioruu u
OMOTEXHOJIOTUH IS pallMOHAILHOTO IPUPOAONOIb30BAHUS




MPOU3BO/ICTBA,
3¢ pexTHBHO
JIECTBOBATH B
YpEe3BhIYANHBIX
CUTYaIUAX

OKpYKarolleH cpee;

- YMCHHUC IPOTrHO3UPOBATH HC6J’IaFOHpI/I$ITHI)Ie 3KOJIOTHUYECKHUEC
MOCJICACTBUA MPCANPUHUMACMbBIX ,[[efICTBI/IfI, npeaoTBpalaTb
HX;

- pacuIMpeHHe OIbITa JIEITEIIbHOCTH  IKOJOTHYECKOM
HaIPaBJIECHHOCTH;

- OBJIaICHUEC HaBBIKaMU y‘I€6HO-HCCJ'IGJIOB&TCJ'II)CKOfI,
HpOCKTHOﬁ u COI_[I/IaJIbHOﬁ JCATCIIbHOCTH

IIK




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJILHOM

JUCLMILJIUHBI

2.1. O0bemM AUCHUNIMHBI U BBl Y4eOHOH padoThI

Bup yueOHoM padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaMMBbI AUCHUAIIIMHBI 72

B T.Y.

OcHoBHOE coJepkaHue 70

BT. 4..

TEOPETUYECKOE 00yUeHHE 40
B T.4. IPO(PECCUOHAIBHO-OPUEHTUPOBAHHOE COZEPKaHNE 2

IIPAKTUYECKUE 3aHATHUS 20
B T.4. IPO(PECCUOHATIbHO-OPUEHTUPOBAHHOE CO/ICPKAHUE 8

nabopaTopHbIe 3aHATHUS 4
B T.4. TPO(PEeCCHOHATILHO-OPUEHTUPOBAHHOE CO/ICPKAHUE 2

KounTpouabnas padora 6

IIpomesxxkyTouHas arrectanus AuddepeHIMPOBAHHBIN )

3avgeT




2.2. TemaTu4eCKHi IJIAH U COEPKAHME TUCHUILIUHBI

HaumenoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPodeccCHOHATBHO-OPUEHTHPOBAHHOE), O0bem | Popmupyembie
pa3aesioB U TeM JIa0OpaTOpPHBIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4acoB | KOMIIETeHUHMH
1 2 3 4
Paspnen 1. Kilerka — cTpyKTYpHO-QYHKIMOHAIbHAS €AMHUIA ;KUBOT'0 18
Tema 1.1. OcHoBHOe coep:KkaHue 2 OK2
Buoaorus kak Teopernueckoe o0yueHue: 2
Hayka. O0mast | CoppemeHHble 0TpaciIn GHONOTHYCCKHIX 3HAHMHA. CBsI3b GHOJOTHH € APYTHMHI HAYKaMH: OHOXUMIS,
XapaKTePUCTUK |Guodu3uka, buoHuka, renoreorpadus u ap. Poiabs u Mmecto Ouosoruu B GOpMUPOBAHUN COBPEMEHHOM
2 JKH3HHU HAYYHOH KapTHHBI MUpa. Y POBHH OpraHU3aLMH KUBOM MaTepun. O011as XxapakTepuCTHKa KU3HHU, CBOIICTBA
JKUBBIX CUCTEM. XMMHUYECKHUI COCTAB KJIETOK
Tema 1.2. OcHoOBHOe coiep:KaHue 6 OK-1
CTpyKTYypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢bynkumonanbn | Knerouynas teopust (T. IlIBann, M. lIneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOMN KIICTOYHOM OK-4
asi OpraHusanust | reopu. THUIIBI KIETOYHON OPraHU3ALNN: IPOKAPUOTUUECKUHN U 3yKapuoTHdecKuil. O THOKJIETOYHBIE U
KJIETOK MHOT'OKJIETOYHbIE OpraHu3Mbl. CTpoeHHE NPOKAPUOTHIECKON KIETKH. CTpOCHHUE 3yKapHOTHUECKON KIIETKH.
Hexknerounsie hopMbl sx13HU (BUPYCHI, GakTeprodari)
JlaGopaTopHble 3aHITHSI: 2
[TpuoGperenue onbiTa MPUMEHEHHSI TEXHUKA MUKPOCKOTIMPOBAHUS MIPH BHITIOJIHEHUH J1a00paTOPHBIX PaboT:
Jlaboparopnas padota Ne 1 «Ctpoenue kieTku (pacTeHus, >)KUBOTHbIE, TPUObI) U KJIIETOUHBIE BKIIIOUEHUS
(kpaxmaJ, KapOTHHOUIbI, XJIOPOILIACThI, XPOMOILIACTHI)»
[TonroroBka MukponpenapaTroB, HaOJIIOAEHUE ¢ TOMOIIbI0 MUKPOCKOIA, BHISIBICHUE PA3IUUUA MEXKIY
U3y4yaeMbIMU 00beKTaMH, ((OPMYIMPOBAHKE BBIBOIOB
IMpakTHYecKue 3aHATHSA: 2
[Tpaktuyeckoe 3ansatue Ne 1 «BupycHblie u 6akrepuanbHble 3a0oaeBanus. OOIIMe TPUHIUITBI
HCIIOJIb30BaHUS JIEKaPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUS] aHTUONOTHUKOB)
[IpencraBneHue yCTHBIX COOOLICHUH € Mpe3eHTaluel, MOArOTOBIEHHBIX 110 MEPEUHIO0 HICTOUHUKOB,
PEKOMEHI0BaHHBIX MPEMNo/iaBaTeIeM
Tema 1.3. OcHoBHOe coep:KkaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkumonaabH | XpomocomHas Teopus T. Moprana. CTpoerne XxpoMocoM. XpOMOCOMHBIN HA0OpP KJIETOK, TOMOJIOTHYHbIC 1

ble (PAKTOPbI

HErOMOJIOTUYHBIE XPOMOCOMBI, TAIJIOMIHBIN M UIUTONAHBIH Ha0op. Hyknennossie kuciotel: JIHK, PHK




HaxXOXIACHUEC B KIICTKE, UX CTPOCHUC U (1)yHKIII/II/I ManHqHLIe IMMPOLCCChI B KJIICTKE: PCIIJIMKA A, onocuHTE3
Oenka, pernapanus. [ eHeTUYECKUI KO U €T0 CBOWCTBA

IpakTnyeckne 3aHATHS: 2
HACJIE/ICTBEHHOC
™ [IpakTuueckoe 3anstue Ne2 «Pemenue 3a1a4 Ha onpeaesICHUE MOCIEA0BATEIbHOCTH HYKJI€OTH/IOB,

AMHUHOKHUCIIOT B HOPME U B CIIy4ae U3MEHEHHMS MOCIeA0BaTENbHOCTH HyKieoTha0B JTHK
Tema 1.4. OcHOBHOE cogepKaHue 2 OK-2
O0Omen Bemects | TeopeTuueckoe o0yueHue: 2
U nipeBpameHue | [TonsTre MeTaboIM3M. ACCUMHIISINS U JUCCUMIIISIIHS — JIBE CTOPOHBI MeTabonmm3Ma. Turer oOMeHa
JHEpPruu B BEIIECTB: aBTOTPOQHBII U TeTepoTpO(HBIH, a3poOHBIN 1 aHa’poOHBIH. [InacTnyeckuii oOmMeH. @OTOCHHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHOBHOE coepKaHue 2 OK-2
Ku3HeHHbIN Teopernueckoe odyueHue: 2 OK-4
HUKJI KJICTKH. Kiterounslii nukiI, ero nepuoasl. MUTO3, €ro CTaiuy U MpOUCXOAAIIME poLecchl. buonornueckoe
Muro3. Meito3 | 3HadeHue muTto3a. Meiio3 u ero craauu. [ToBenaenue xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii

CMBICIT Mel03a
KoHnTtpoabHasn «MonexynspHblli ypOBEHb OPTAaHU3ALUN KUBOTO» 2
paborta
Pazpnen 2. Ctpoenue u GpyHKUHMH OPraHuzmMa 20
Tema 2.1. OcHOBHOe coJiep:KaHue 2 OK-2
Crtpoenue Teoperuueckoe odyueHue: 2 OK -4
opranu3ma MHoOroksaeTouHsle Opranu3Mel. B3anMocBs3b OpraHoB ¥ CUCTEMbI OPraHOB B MHOTOKJIETOUHOM OpPTraHU3MeE.

['omeocTa3 opranusmMa u €ro nojiep>kaHue B MPOLECCe KU3HEIEATEIbHOCTH
Tema 2.2. OcHoBHOe coaep:kaHue 2 OK-2
Dopmbl Teopernueckoe o0yueHue: 2
Pa3MHOKEHHA ®opMbI pa3MHOKEHHUST OPraHU3MOB. becrosoe 1 mooBoe pa3MHOKEHHE. BUIbI 0ecIionoro pa3MHOXKEHHUSI.
OpPraHu3moB ITonoBoe pazMHoxeHue. ['ameTorenes y suBoTHbIX. CriepmaToreHes u ooreHes. CTpoeHue nojJ0BbIX

KJIeTOK. OIJI0/I0TBOPEHHE
Tema 2.3. OcHOBHOe coep:kaHue 2 OK-2
Omnrorenes Teopernueckoe odyueHue: 2 OK-4
PaCTeHHH, WuauBrayanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOTeHe3 B ero ctaaud. [1ocTaIMOpHOHAaIBHEIN TEPHOI.
KHUBOTHBIX U Cranuu mocTaMOPHMOHATBHOTO Pa3BUTHS Y )KUBOTHBIX U YenoBeka. [IpsMoe u HempsiMoe pa3BUTHE.
YyeJioBeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHUN
Tema 2.4. OcHoBHOe coep:KkaHue 4 OK -2
3axonomepHocT | Teoperuueckoe o0yueHue: 2 OK-4




OCHOBHBIE TIOHATHS TeHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHsl ['. Menaens
(MoHOTHOPHIHOE M MOJUTHOPUAHOE CKpelrBanue). BzaumoseiicTBrue reHoB

IpakTnyeckne 3aHATHS: 2
u HacaenoBanmus | [Ipaktrueckoe 3ansaTue Ne 3 «Pemienue 3a1a4 Ha onpeeeHue BEpOSITHOCTH BO3SHUKHOBEHMS
HACJICACTBEHHBIX MMPU3HAKOB IIPH MOHO-, JIU-, TIOJUTHOPUTHOM M aHAIU3UPYIOIIEM CKPEIIUBaHUH,
COCTaBJICHUE TEHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OcHoBHOe coiep:KaHue 4 OK-1
Cuemniennoe Teopernueckoe o0yueHue: 2 OK-2
HacJiel0BaHue 3akonsl T. Moprana. CuersieHHOe HacjieI0BaHue TeHOB, HapylieHue cuervieHus. Hacnenosanue
NPU3HAKOB MPU3HAKOB, CLIETNIEHHBIX C MOJIOM
IIpakTHYeckHe 3aHATHSA: 2
[TpakTueckoe 3ansaTue No4 «Pemenue 3a1a4y Ha onpejielieHre BEPOITHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB IIPH CLIETIJIEHHOM HaCJIEJOBAaHUH, COCTABJIEHUE T€HOTUITNYECKUX CXEM
CKpELIUBAHUS
Tema 2.6. OcHOBHOe coepkaHue 4 OK-1
3akonomepHocT | Teopernyeckoe o0yueHue: 2 OK-2
¥ M3MEHYMBOCTH | MI3MEHYMBOCTD IPU3HAKOB. BHIbI M3MEHUNBOCTH: HACJIEICTBEHHAS M HEHACIIEACTBEHHAS. 3aKOH OK -4
TOMOJIOTMYECKUX PSAZIOB B HacienAcTBeHHOM n3menurnsocty (H.M. BaBuios). Myranmonsas teopust
M3MEHYMBOCTH. Buabl MyTanuii 1 npuurHbl UX Bo3HUKHOBeHUs. Kapuorumn yenoBeka. HacnencTBeHHbie
3a0oneBaHus YeloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH uenoBeka. bone3Hu ¢ HacaeICTBeHHOM
MIPEAPACIIONOKEHHOCTHI0. 3HAUEHNE MEUIIMHCKON T€HETUKHU B MTPEJAOTBPALIEHUH U JICUEHUH T€HETUYECKUX
3a00JIeBaHUH YeI0BeKa
IMpakTHYecKue 3aHATHS: 2
[Ipaktuueckoe 3anstue Ne5 «PemieHue 3aa4 Ha OnpeesieHle TUIa MyTalluy Py nepeiaye
HACJIEACTBEHHBIX MPU3HAKOB, COCTABJIEHUE FT€HOTUIMYECKUX CXEM CKPELLIUBAHMS
KoHnTpoabHasn 2
paGora «Ctpoenue U HyHKIUU OPraHU3Ma)
Pasnea 3. Teopust 3Boronnu 6
Tema 3.1. OcHOBHOe coep:kaHue 2 OK-2
HUcrtopus Teopernyeckoe o0yueHue: 2 OK-4
IBOJIIONMOHHOTO | [lepBbie aBomononnble konuenuuu (JK.b. Jlamapk, XK.JI. Brogdon). IBomonronnas teopus Y. [lapsuna.
yuyeHusl. CuHTeTH4YecKast TeOpHs IBOJIIOLINU U €€ OCHOBHBIE TIOJIOKEHUS.
MHKp03BOHIOIIH MI/IKPOBBOJIIOLII/IH. Honynﬂum{ KaK 3JICMCHTapHas ¢AUHUIA DBOJIFOIIHH. I'eneTnueckue OCHOBEI YBOIIOIHU.
s DnemeHTapHbie (hakTopbl 3BoJIOLKHU. EcTecTBEeHHBIN 0TOOp — HAMPABISIOMUN (DAKTOP IBOJIIOIHH.




BunooOpa3oBanue Kak pe3yIbTaT MUKPOIBOIIOIHH

Tema 3.2. OcHOBHOe coep:KaHue 2 OK-2
Makpossoaouu | Teoperuueckoe odyueHue: 2 OK -4
sl Maxkposomorusi. DopMbl 1 OCHOBHBIE HarpaBieHus Makpossoitoiuu (A.H. Ceseprios). [lytu
Bo3uukHoBeHMe | noctmkeHus 6uosornueckoro mporpecca. Coxpanenue 6nopasHoobpasus Ha 3emie.
U pa3BHUTHE I'unoTe3bl ¥ TEOpUU BO3HUKHOBEHMS KM3HU Ha 3emiie. [losBiaeHe nepBhIX KIETOK U UX IBOJIIOLIMSL.
KU3HM HA 3emie | [IpokapHOThl U 3yKapHOThL. [IpOUCXOKICHHE MHOTOKIICTOYHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX

[[ApPCTB SYKaApPHOT
Tema 3.3. OcHoBHOe coJep:KaHue 2 OK-2
IIpoucxoxnenne | Teopernyeckoe o0yueHue: 2 OK-4
yeJioBeKa — AHTpoOIoNorus — Hayka o yenoBeke. CucreMaTuieckoe mojioskeHre yenoeka. CXOACTBO U OTINYHUS
aHTpoOMoreHe3 YesoBeKa C ;KUBOTHBIMU. OCHOBHBIE CTaIUU AaHTPOIIOT€HEe3a. DBOJIOLHUS COBPEMEHHOTO YEIOBEKa.

YenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 myTu pacceneHus yenoBeka 1o IjiaHeTe.

[TprcnocoO0aeHHOCTh YEI0BEKa K pa3HbIM YCIOBUSIM CpEbl
Pasnea 4. dxosiorus 18
Tema 4.1. OcHOBHOe coep:KaHue 2 OK-1
JkoJornueckue | Teopermueckoe o0yueHue: 2 OK-2
(hakTopsI 1 Cpenbl 0OUTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/TyIlIHAs, TOYBEHHAs!, BHYTpHOpraHu3MeHnHas. Ousuko- OK -7
cpeabl KU3HH XHUMUYECKHE 0COOEHHOCTH cpell OOMTaHusl OpraHu3MoB. [Iprucnoco0enust OpraHu3MoB K KH3HH B Pa3HBIX

cpenax. [Tonsitue sxonoruyeckoro pakropa. Knaccudukanus sxonorndeckux Gpaxtoposn. [IpaBuiio

muHuMyMma 1O. JIn6uxa. 3axon Tonepantaoctu B. [llendopaa
Tema 4.2. OcHoBHOe coep:kaHue 4 OK-1
Homyasinus, Teopernueckoe odyueHue: 2 OK-2
coodmiecTBa, DKkojoruyeckas XapakTepUCTHKA BUJIA U MOIYISHH. DKoJIOTHYeCKas HUIIIA BUA. DKOJIOTHYECKUE OK -7
IKOCUCTEMBI XapakTepucTUKH nonysnuu. CooblecTBa U 3kocucTeMbl. bruorieHo3 u ero ctpykrypa. CBSI3U MEXIY

opranusmMamu B OuorieHose. CTpyKTypHbIE KOMIOHEHTBI SKOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeIiecTB ¥ MOTOK SHEPTUH B 3KocucTeme. Tpoduueckrue ypoBHI

IIpakTHYeckue 3aHATHA: 2

Tpodudeckue nenu u cet. OCHOBHBIE TIOKa3aTeNN YKOCHCTEMBI. brioMacca u mpoyKius. DKOJIOrHuecKue

MUpPaMHUJIBI Yyucell, buomMacchl U 3Hepruu. [IpaBuiio nupamMuabl SHEPTUU.

[IpakTrueckoe 3ansaTue Neb «PenieHue npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJJaHUM IO MIEPEHOCY

BEIIECTBA M YHEPTHUU B DKOCHUCTEMAX C COCTABIICHHE TPOPUUECKUX LENei U MupamMu]] OMOMACChI U SHEPTUID
Tema 4.3. OcHOBHOe coJiep:KaHue 2 OK-1




buocdepa - Teoperuueckoe o0yueHue: OK-2
rJ100ajJbHas buocdepa — xxuBas obonouka 3emnu. Passutue npeacrasnenuit o 6uocepe B Tpynax B.M. Bepuaackoro. OK -7
3koJiornyeckast | OGnactu 6mochepsl U ee KOMIOHEHTHI. JKuBoe BemiecTBO orocdepsl U ero GyHKIIHUH.
cucTremMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcobeHHOCTH 6Hochepsl Kak r100albHON 3KOCUCTEMBI.

Juaamuveckoe paBHOBecue B Onocgepe. KpyroBopoTsl BemecTB 1 OHOT€OXUMUYECKHUE TIHKITBI.

I'no0anbHbIE 3KOJIOTHYECKUE POOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHOBHOe coJep:KaHue OK-1
Biausinue Teopernueckoe o0yueHue: OK-2
AHTPONOT€HHBIX | AHTPONOreHHbBIC BO3/ICHCTBUS Ha Onocepy. 3arps3HeHUS Kak BUJ aHTPOIIOTCHHOTO BO3ICHCTBHSI. OK -4
(¢axropos Ha AHTpoTIOTeHHBIE BO3IeHCTBHS HAa aTMocdepy. BoznelicTBust Ha ruapochepy. BozneiictBus Ha mutocdepy. OK -7
ounochepy AHTpONOTeHHBIE BO3/ICHCTBHSI HA OMOTHYECKHE co0OIIecTBa. YTIIyOICHHO U3Y4at0TCsl OTXOMbI, CBSI3aHHBIC IK ...

C ompeaeneHHoN mpodeccueit/cCneruatbHOCThIO

IIpakTH4eckue 3aHATHSA:

[Ipaktuueckoe 3ansTue Ne7 «OTX0abI MPOU3BOICTBA»

B Tom ynciie npogeccuoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE MPAKTHYECKOT0 3aHITHS

[Tpaktuueckoe 3anstue Ne7 «OTxoas1 mpou3BoAcTBa». Ha ocHOBE (penepanbHOTO KiaccuGUKamoHHOTO

KaTaJiora OTXO/I0B OIPEIEIISATh KJIACC OMACHOCTH OTXOJIOB; arperaTHOE COCTOSTHUE U (PU3UIECKYIO POopMy

OTXOJI0B, 00Pa3yIOIIUXCs Ha pabodeM MecTe / Ha dTanax MpOU3BOJICTBA, CBSI3aHHBIE C ONPEICIICHHON

npodeccueit/crenuanrbHOCTHIO
Tema 4.5. OcHoOBHOe coaep:kaHue OK -2
Bausinue TeopeTnueckoe odyueHue: OK -4
COLUANBHO- 3110pOBbE U €ro cocTapsonue. PakToOpbl, MOJOKUTEILHO U OTPUIIATEIBLHO BIHSIONINE HA OPTaHU3M OK -7
IKOJIOTHYeCKHX | yenoBeka. [IpoGiemMa TeXHOTeHHBIX BO3ICHCTBUI HA 310pPOBbE YENOBEKA (3JEKTPOMArHUTHBIE OIS, K ...
(daxTopoB Ha OBbITOBast XUMHUSI, N30BITOYHBIC ITYMBI, paHanys ¥ T.11.). AJlanTanus opraHu3Ma JesioBeka K (pakropam
3/10pPOBbE okpyxarorieit cpenpl. [IpuHIUIBl hopMUpOBaHUS 310pOBhEcOeperaroIiero nopeaeHus. Ousndeckas
YeJI0BeKa aKTHUBHOCTb U 37I0pOBbe. BroXnMuieckne acteKThl palMoOHaIbHOTO TUTAHHUS

JlabopaTopHble 3aHATHS:

JlaGopatopHnast pabota Ne2 «BrusiHue abnoTHuecKux (PakTOpOB Ha YEIOBEKA (HU3KHE U BHICOKHE
TEMIIEPATYPbI)»

M3yueHne MEXaHM3MOB aJanTalui OpraHu3Ma 4eJ0BeKa K HU3KUM U BHICOKMM TeMIIepaTypam U
00BSICHEHHUE MOJTyYEHHBIX PE3YIbTaTOB U (POPMYIMPOBAHNE BHIBOJIOB (IIMCHMEHHO) C HCIIOJIb30BaHUEM
HAaYYHbIX NOHATHI, TEOPUIA U 3aKOHOB

B ToM umnciie npogeccuoHaNbHO-0PHEHTHPOBAHHOE COJAEPKAHME JJA00OPATOPHOI0 3aAHATHS

B kauectBe TPUTTCPOB, CHUIKAIOIIHUX pa6OTOCHOC06HOCTI>, HCIIOJIb30BATh YCJIOBHA OCYLICCTBIICHUA




po(heCcCHOHATTLHOM e TEIEHOCTH: IITyM, TeMIIepaTypa, Gu3ndeckas Harpy3Kka u T.1.

KonTpoabnasn
padora

«TeOpeTI/I‘-IeCKI/Ie ACIICKTHBI OKOJIOTHN»

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COePKaAHMe (COePKAHUE TPUKJIATHOTO MOXYJIS)

Pa3nena 5. buojsiorus B :KU3HU

Tema 5.1.
buorexnoaoruun
B JKH3HH
KaKJa0ro

OcHoOBHOe cogepKaHue

N

Teopernyeckoe cogep:kanue:

buorexHonorus kak Hayka v mpou3BoIcTBO. OCHOBHBIC HAMPABIICHUSI COBPEMEHHON OMOTEXHOJIOTHH.
MeTtoasl OnoTexHoaorun. OObEKTHI OMOTEXHOIOTHHA. DTHKA OMOTEXHOIOTHYECKUX U T€HETHUECKHUX
IKCIIepUMEHTOB. [IpaBuia moncka u aHanM3a OM0IKOIOTHIEeCKON HHPOPMAITUH U3 Pa3IMIHBIX HCTOYHUKOB
(Hay4Has ¥ yueOHO-Hay4yHas JIUTEpaTypa, CpeaCTBA MaccoBOi nH(opmaiuu, ceTh IHTepHET u apyrue)

B ToM unciie npogeccnoHATbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNe TEOPETHYECKOTr0 00yYeHNns

HpaKaneCKne 3aHATHA:

[Tpaktudeckoe 3ansTue No§ «Keiicel Ha aHaTN3 MHPOPMAIIMU O HAYYHBIX TOCTHKEHUSAX B 001aCTH
IeHETHUECKUX TEXHOJIOTHH, KJIETOUHOW MHXKEHEPUH, MUIIEBBIX OMOTEXHOIOTHii»
3amuTa Kelca: NpeAcTaBIeHUE Pe3yIbTaTOB PELICHUS KEHCOB (BBICTYIUIEHHUE C IIPE3EHTaLUEN)

B ToM unciie npogeccHnoHATbHO-OPHEHTHPOBAHHOE COAeP:KaHNe MPAKTHYECKOT0 3aHITHS

Tema 5.2.1.
buorexnoaoruu
B
NPOMBILIJIEHHOC
™

OcHoBHOE COoAECPKAHUEC

N

l'[paxnmecnme 3aHATHUA:

Pa3BuTtue npoMelluieHHON OMOTEXHOJIOTHH U €€ IPUMEHEHHUE B KU3HH YellOBeKa, TOUCK U aHaJIu3
MH(POPMALIMU U3 pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHasl JUTEepaTypa, CPeiCTBA MaCCOBOM
uHpopMmaluu, cetb UHTEpHET U 1pyrue)

[Tpaktuyeckoe 3anstue No9 «Keiicel Ha aHaTU3 MHPOPMAIIUHU O PA3BUTHH MPOMBIIUICHHON OMOTEXHOJIOTUU
(mo rpynmam)»

3ammra keiica: [IpencTaBieHue pe3yabTaToB pellieHHs KeWCOB (BBICTYIJICHHE C MPE3EHTALUEH )

B ToM uuncie leO(l)QCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHoe CodepiKaHME IIPAKTHYECCKOI'0 3AaHATHUSA

HpaKTuqecm[e 3aHATHUA:

Pa3BuTre 6MOTEXHOIOTHI C MPUMEHEHHUEM TEXHHUECKHX CUCTEeM (OMOMH)KEeHepHs, OnonH(POpMAaTHKa,
OMOHUKA) M UX IPUMEHEHUE B JKU3HU YEJIOBEKA, IOUCK U aHAIN3 HHPOPMAIUHN U3 Pa3IUYHBIX HCTOUHUKOB
(HayuHas 1 yueOHO-Hay4YHasl TUTEPaTypa, CPeICTBA MacCOBOI nH(popMalyu, ceTb IHTepHET U npyTHe)
[Tpaktuyeckoe 3anstue NelQ «Kevicel Ha aHanu3 nHGOpPMAIMK O Pa3BUTHUA OMOTEXHOJIOTHN C IPUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0 TPYIIIam)»

3amuTa keiica: [IpeacraBienue pe3yabTaToB pelieHus] KeHCoB (BBICTYIUICHHE C TPe3eHTalnei )

OK-1
OK-2
OK-4
IIK ...

B ToM unciie npogeccHoHATbHO-OPHEHTHPOBAHHOE CONeP:KaHNe MPAKTHYECKOT0 3aHITHSA




IIpome:xyTOoyHa
sl aTTecTAlM 110
AUCHHUILINHE

JuddepeHurpoBaHHbIi 3a4eT

Bcero:

72




3. YCJIOBUS PEAJIU3ALIMYA TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
TV CTUTLIAH

3.1. JIJIH peanu3anum nporpamMmbl IMCHUIIVIMHBI IPEAYCMOTPEHLI CJICAYIOIIIHNE
clienuaJIbHbIC IIOMCIIICHUSA

Kabuner «buonorun», ocHaleHHbIH 00OpyIOBaHHEM: MeOElb, J10CKa, MEJ,
HarjasiAHble 1MOcoOusl (KOMIUIEKThl Y4YeOHBIX TaONul, IUJIaKaTOB), TEXHUYECKUMHU
cpeacTBaMU OOYy4YeHHUs: KOMIIBIOTEp C YCTPOWCTBAMU BOCIIPOM3BENEHUS 3BYKa,
IIPUHTEP, MYJIBTUMEIHA-IIPOEKTOP C IKPAHOM.

JlaGopartopusi, oOcHaiIeHHass OOOpyIOBaHHUEM JJsi TPOBEIACHHUS 3aHATHI:
MHUKPOCKOIIbI, CEKYHIOMEp, TOHOMETp, JlabopaTopHas nocyaa (IpoOUpKH, MOICTaBKH
JUIsL IPOOMPOK, MHUHIIETHI, MECOK, CTyNKU C MECTHKaMHU, MPEAMETHbIE U MOKPOBHBIE
CTEKJIa, CTEK/ISIHHbIE NaJOYKW, NpernapoBajbHbIE WIJIbI, (QUIbTpoBaibHas Oymara
(canderkn), crakaHbl) THIIEPTOHUYECKUIN pacTBOP XJopuaa Hatpus, 3%-Hbld pacTBOp
IEPOKCHJA BOJOPOAA, pPAcTBOp ioga B HOJUCTOM Kalluu, TIJIMLIEPUH, KIyOHH
KapToQesi, JUCT AIOJAEH KaHAJCKOW, IIOJ pPSOMHBI OOBIKHOBEHHOW (PSOMHBI WIIU
TOMATa), IyK pernyarblii, pa3BeICHHbIE B BOJE IPOAOKH).

3.2. Mu¢popmanuoHHoe oOecneyeHne peaju3anu NporpaMmmMbl

Jns  peanuzarnuu  mporpamMMbl  OMONMOTEUHBIH  (QOoHI  0Opa3zoBaTEIBHOM
OpraHu3alliid WMEET T[IeYaTHble W/WIM DJIEKTPOHHBIE 00pa3oBaTelbHBIE U
nH()OPMAITMOHHBIC PECYPCHI

OcCHOBHBIE TEeYaTHBIE U3TAHUSA

1. Buosorust ana npodeccuid U CHEUAIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HaygyHOro mnpoduieil: y4yeOHUK I CTyHA. YUpexJeHu cped. mpod.
obpazoBanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®aneesa; noa pen.
B. M. KoncrantunoBa. — M. : U3gatensckuii neHTp «Akagemus», 2019/ —
336 c.

DJIeKTPOHHbIE U3IAHMS

1. Bepxomenuesa, fO. I1. buonorus : yuebHoe nocodue mist CI1O / 1O. I1.
BepxomennieBa. — Caparos : [IpodoOpazoBanue, 2020. — 146 ¢. — ISBN
978-5-4488-0651-3. — TekcT : AIEKTPOHHBIN // DIEKTPOHHBINA peCypc
udposoit oopazosatenpHOi cpeansl CIIO PROFobGpa3zoBanue
https://profspo.ru/books/91854

2. Mycradun, A.I'. buonorus : yuebnuk / Mycradun A.T'., 3axapos B.b. —
Mockaa : KnoPyc, 2020. — 423 c. — (CI1O). — ISBN 978-5-406-07514-2. —
URL: https://book.ru/book/932501

3. O6mas 6uosnorus : yueonuk / C.I'. MamonTtos, B.b. 3axapoB. — Mockaa :
KnoPyc, 2020. — 323 c. — CIIO. https://www.book.ru/book/921444



https://www.book.ru/book/921444
https://book.ru/book/932501
https://profspo.ru/books/91854

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM TUCIUILIAHBI

KoHTpoib M oOLeHKa pe3ylbTaToB OCBOEHUS 001e0o0pa3oBaTelIbHOU

JUCLUIUIMHBI PACKPBIBAIOTCS Yepe3 NUCLUMIUIMHAPHBIE Pe3yJIbTaThl, HAPABICHHbBIE
Ha (opMHUpPOBaHHME OOMIMX U MPOPECCHOHAIBHBIX KOMIETEHUMH MO pa3fesiaMm H
TEMaM COJEpKaHUs yUeOHOTr0 MaTepuania.

Oo0mas
KOMIIETCHIIUA

Pa3zpgen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Pa3zpen 1. Kinerka —
CTPYKTYPHO-
(pyHKUMOHA/ILHAS eINHULA
sKHBOT0

KonTponbnas pabota
«MoJekynsIpHBIi YPOBEHb
opranm3alnu XUBOI'0O»

OK 02

buonorus kak Hayka. O0mas
XapaKTePUCTHUKA KU3HH

3amnoiHeHre TaOJULIBI C OITMCAHUEM
METOJI0B MUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBAMU U HEJIOCTAaTKaAMH.
3anosHeHue TabuIbl «BKiTam yaeHbIX
B Pa3BUTHE OMOJIOTHUI

3anoJiHeHUe CPAaBHUTEILHOMN TaOINIIbI
CXOJICTBA U Pa3JIN4Mii )KUBOT'O U HE
JKHMBOTO

OK 01
OK 02
OK 04

CtpykTypHO-GYHKIIMOHATIHHASL
OpraHM3aIMsl KJIETOK

OuenuBaemas IUCKyccus 110 BOIIpOcam
JIEeKUUU

Pa3paboTka MeHTaIbHOM KapThl MO
KJ1acCU(UKALUU KJIETOK U UX CTPOEHUIO
Ha TIPO- U YYKapUOTHYECKUX U 10
LapcTBaM B MUHU Ipynmax
Beinonuenue u 3amura 1a00paTOPHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIETOUHbIE
BKJIIOYEHUS (Kpaxmaj, KapOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOILJIACTHI)»
[IpakTnueckoe 3ansarue. [Ipeacrasienue
YCTHBIX COOOIIEHUH C TIPEe3eHTaINEeH,
IIOArOTOBJIEHHBIX 110 NIEPEYHIO
HUCTOYHUKOB, PEKOMEHIOBAHHBIX
IpenojaBaTesieM

OK 01
OK 02

CtpyKTypHO-(pYHKIMOHATIbHbIE
(bakTopsl HACTIEICTBEHHOCTH

@poHTaIBHBINA OIIPOC

Pa3pabotka rioccapus

Pemenue 3agau Ha onpenenenmue
II0CJIEI0BATEILHOCTH HYKJIEOTUIOB,
AMUHOKHCIIOT B HOPME U B CIydae
M3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykiaeotunos JJHK

OK 02

OOMEH BELIECTB U
MIPEeBpAICHUE SHEPTUHU B KICTKE

OpoHTaIBHBIN OIPOC
3amoHeHUE CPABHUTEIHLHOU TAOIUIIBI
XapaKTepUCTHUK TUIIOB 0OMeHa




BCIICCTB

OK 02
OK 04

JKU3HEHHEIN UK KIETKH.
Muto3. Meiios

OOcyXIeHne 110 BOIPOCaM JICKIIUH
Pa3paboTka neHThl BpeMeHU
KM3HEHHOTO LIUKJIa

Paspnen 2. Ctpoenue u
(pyHxuumn opranusma

Konrponsnas pabdora “Ctpoenue u
¢byHKIMYM opranuzma’

OK 02
OK 04

Crpoenue opranuzma

OnenuBaemasi TUCKyCCHS

Pa3paboTka MeHTaIbHOMN KapThl
TKaHEeW, OPraHoOB U CUCTEM OpPTaHOB
OpPraHU3MOB (pacTeHUs, ’KUBOTHBIE,
YEJIOBEK) C KPaTKON XapaKTepUCTUKOM
uX QYHKIHA

OK 02

@OpMBI pa3sMHOXKEHHS
OpraHu3MOB

@pOHTaIBHBIN OITPOC

3anonHeHue TabIMLbI ¢ KPaTKOM
XapaKTepUCTUKON U mpuMepamu Gopm
pPa3MHOXKEHUsSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUi, )KUBOTHBIX
1 YeTIOBeKa

Pa3paboTka JeHTBI BpeMEHH C
XapaKTepUCTUKOM 3TallOB OHTOIEHEe3a
OTJEJILHOM TPYIIION )KUBOTHBIX U
YeJI0BeKa [0 MUKPOIrpyIaM
Tect/ompoc

CocraBieHue )KU3HEHHBIX LIUKJIOB
pacTeHui 1o otaenam (MOXOBUIHBIC,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBAHUS

Pa3zpaboTtka rioccapus
@pOHTaIBHBIN OIIPOC

Tect no Bompocam JIeKIUU
Pemenue 3ana4 Ha onpezeeHne
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IIPU3HAKOB IIPU
MOHO-, JIU-, TOJINTUOPUIHOM U
AHAJIN3HUPYIOIIEM CKpELIVBaHWH,
COCTaBJIEHUE T'€HOTUIINYECKUX CXEM
CKPEILMBAHMUS

OK 01
OK 02

CremieHHOe HaCIeIOBaHNe
MIPU3HAKOB

Tecr

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHue
BEPOSTHOCTH BOSHUKHOBEHHUS
HACJIeICTBEHHBIX MTPU3HAKOB MPH
CLEIJIEHHOM HacJIeI0BaHUH,
COCTaBJICHHE I'€CHOTHUIITNYECKUX CXEM
CKpEIIMBaHUA

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I N3MCHYHMBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTaliy IpU nepeaaye
HaCJICACTBCHHBIX HpI/I3HaKOB,
COCTaBJICHHE TEHOTUIIMYECKHUX CXEM
CKpEIIMBaHUS




Paznen 3. Teopus 3Bo1I0NMH

Konrtponsnas pabdora “Teopetnueckue
ACIIEKTEI DBOJIOINY KU3HHU Ha 3emiie”

OK 02 Hctopus 3BOIIOIIMOHHOTO OpoHTaNIBHBIN OMPOC

OK 04 ydeHuUs.. MUKPOIBOJFOLIHSI Pa3paboTka rimoccapusi TS pMUHOB
Pa3paboTka JeHTBI BpeMEHU pa3BUTHS
HBOJIIOLMOHHOTO YUCHHS

OK 02 Maxkpo3Bosronus. OnenunBaemasi IUCKYCCHS:

OK 04 BO3HHUKHOBEHHE U Pa3BUTHE MCI0JIb30BaHNE apIryMEHTOB,

SKU3HHU Ha 3emiie OMOIOTHYECKOIH TCPMHUHOJIOTUH 1

CUMBOJIMKHU IS TOKA3aTeNbCTBA
POJICTBA OPTAaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPy
Pa3paboTka 1eHThI BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emiie

OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaNBHBIN OMPOC

OK 04 aHTPOIIOTEHES Pa3paboTka JeHThl BpeMEeHU
MIPOMCXOKICHUS YEIOBEKa

Pa3nen 4. Dxojiorus

OK 01 Dkonorudeckue HakTopsl U TecT 1o skoJI0rH4YecKUM (paKTopam u

OK 02 cpezsl )KU3HU cpenaM KU3HU OPraHUu3MOB

OK 07

OK 01 [Monynsius, coobiecTna, CocrapneHue cxeM KpyroBopora

OK 02 3KOCHUCTEMBI BEILECTB, UCIIONIb3Ys MaTEpHaJIbI

OK 07 JIEKIIUHA
Pemenne npakTHKO-OPHEHTUPOBAHHBIX
pacyueTHBIX 3aJjaHHii 10 epeHocy
BEIIECTBA U SHEPTUU B IKOCHUCTEMAX C
cocTaBlieHUE TPOPUUSCKUX TICTICH U
nUpaMul OMoMacchl U SHEPTUU

OK 01 buocdepa - rmodanbHas OuieHuBaemas TUCKyCCus

OK 02 9KOJIOTMYECKasl CUCTEMA Tect

OK 07

OK 01 BiisiHre aHTpONIOreHHBIX Tect

OK 02 ¢bakTopoB Ha Ouochepy [TpakTrueckas padota “OTX0bI

OK 04 HPOM3BOICTBA”

OK 07

OK 02 BnusiHue counanbHo- OueHuBaemasi JUCKYCCUs

OK 04 HKOJIOTHYECKUX (DAKTOPOB Ha Brinonxenue 1abopaTopHoii paboThl Ha

OK 07 BBIOOD:

300pPOBEE YEIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"BnusiHue abnotndyeckux GakTopoB Ha
YeJIoBeKa (HU3KUE U BHICOKHE
Temrneparypsl)"

Paznen 5. buoJsiorust B ;Ku3HHu

3amura Kelica: mpecTaBlIeHHE
PE3yJIbTaTOB PELICHNUS KEHCOB
(BBICTYIUIEHUE C NTPE3EHTALUEH)

OK 01

broTtexHonornn B ;KU3HA

BrinonHeHue kelica Ha aHaJIN3




OK 02 KaXK0r0 nH(OpPMaLIMU O HAYYHBIX JOCTH)KEHUAX

OK 04 B 00J1aCTH F'€HETHYECKUX TEXHOJIOTHIH,
KJICTOYHOW WH)XKEHEPHH, TAIIEBBIX
O6uoTEexXHONIOrui (1o rpynmnam),
MIPEJCTaBIICHUE PE3yIbTaTOB PEUICHHUS
KEHCOB

OK 01 [TpombinieHHas 6noTexHoI0THA |BhINOIHEHNE Keiica Ha aHaIn3

OK 02 UHPOPMALIUU O Pa3BUTUU

OK 04 IPOMBILLIEHHON GUOTEXHOIOTHiA (110
rpymnmnam), IpeJcTaBIeHUe Pe3yIbTaToB
pELIEeHHS KEeMCOB

OK 01 ConmanbHO-3TUYECKHUE aCTIEKThl | BhInogHEHNe Keiica Ha aHaIN3

OK 02 OMOTEXHOIOTUI uH(opManuu 06 ITHYECKUX aCIEKTax

OK 04 pa3BUTHS GUOTEXHOJIOTHH (110
rpymnmam), IpeJcTaBIeHue Pe3yIbTaToB
pELIEHHS KEWCOB

OK 01 buorexHonornu n TexHu4yeckue |BelnosHeHUe keica Ha aHAIN3

OK 02 CUCTEMBI nH(pOpMaLuu O pa3BUTHUS

OK 04 OMOTEXHOJIOTHIi C TPUMEHEHUEM

TEXHUUYECKUX CUCTEM (10 TpyIIIaMm),
IIPEJICTABICHUE PE3YIIBTATOB PELICHUS
KEeHCoB
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