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1. MACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCITATLINHBI

1.1. MecTo ucuMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

PaGouas mporpamma pa3paboraHa B COOTBETCTBUU C (peepalibHbIM ToCyapCTBEHHBIM
00pa3oBaTeNbHbIM CTaHJAPTOM CpeaHero obuiero odpa3zoBaHus (YTB. MPUKA30M MUHHCTEPCTBA
obpazoBanust U Hayku PD ot 17.05.2012r. Ne 413 (¢ uU3MEHEHUSMH U JIOTIOJHECHUSIMH)) U
denepanbHOl 00pa3oBaTeIbLHON MPOrpaMMoOi cpeaHero oodmero odpasoBaHus (yTB. MPUKA30M
MUHHUCTepcTBa mpoceemenus PO ot 18.05.2023 Ne371), ¢ yderom denepanpHOii paboueit
IPOTPaMMBI CPEIHEro o0IIero o0pa3oBaHus MO JUCHUIUIMHE «BHOTIOTHS», pPEKOMEHOBaHHOU
®DenepanbHBIM TOCYIaPCTBEHHBIM OIOJDKETHBIM HAYYHBIM YUpexaeHreM «MHCTHTYT cTparteruu
pasButus odpazoBanus Poccuiickoil akagemMun oopazoBaHus», IPUMEPHON pabouell mporpaMMel
o0m1eo0pa3oBaTeNbHON TUCIMILIHHBI «bronorusy mis npodeccnoHanbHBIX 00pa30BaTeIbHBIX
opranmzanuii, pekomengoBanHod OI'bOY IO «UHcTUTyT pa3BUTHS NpodeccrHOHATBHOTO
oOpazoBanus» (yTBepxkaeHa Ha 3acefdanuu CoBeTa IO OLEHKE COAEPKAHMS M KauecTBa
MPUMEPHBIX paboYuX MporpaMm o0IIe00pa30BaTEIHLHOIO U COUUATBHO-TYMAaHUTAPHOTO IIUKJIOB
cpenHero npodeccuonaabHoro oopazoBanus (mporokos ot 30.11.2022r. Nel4)).

Pabouast mporpamma o6111e00pa3zoBaTeIbHON AUCIUIUIMHBI SBISETCS YaCThIO OCHOBHOM
npodeccuoHanbHOM 0Opa3zoBarenbHOM mporpamMmbel B coorBeTctBuM ¢ PI'OC CIIO mno
CIIEIUATTbHOCTH 10.02.05. Obecneuenue uHGopMaIHOHHO 0e30macHOCTH
aBTOMATH3MPOBAHHBIX CHCTEM, BXOJSIICH B YKpyITHEHHYI0 Tpymy creruansHocteit 10.00.00
HNudopmannonnas 0e30macHOCTb.

1.2. Mecto AUCHMIUIMHBI B CTPYKType OCHOBHOH NpPO(ecCHOHATBbHOU
o0pa3oBaTe/IbHOI MPOrpaMMBbl: TUCIMITIIMHA BXOAUT B 00111€00pa30BaTEeIbHBIN IIHKII.
1.3. ean qucuunInHbI:

Heanb: dopMupoBaHue y CTYIEHTOB MPEACTABIECHUS O CTPYKTYpHO-(QYHKIIMOHATbHON
OpraHM3aly >KUBBIX CHUCTEM Pa3HOTO PaHra Kak OCHOBbI MPUHATUS PEIICHUN B OTHOLIEHUU
00BEKTOB KMBOH MPHUPOJIBI U B IPOU3BOJCTBEHHBIX CUTYALIUAX.

3amaun:

1) chpopmupoBaTh MOHUMAHHUE CTPOEHUS, MHOTOOOpa3us U OCOOEHHOCTEH KHUBBIX CUCTEM
pPa3sHOro YpOBHSI OpraHHM3allld, 3aKOHOMEPHOCTEH MpPOTEKaHUs OMOJOTHUECKUX MPOIECCOB U
SBJICHUA B OKpYKalOlIeW cpene, IMEJIOCTHOM HAy4YHOM KApTUHBI MHUpa, B3aUMOCBSI3M U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHMSI ONPENENSTh KUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH HAOTIOACHUS 3a
HKOCHCTEMAaMHU JIJIS BHISIBJIEHUS! €CTECTBEHHBIX U aHTPOIOTEHHBIX N3MEHEHUN, UHTEPIPETUPOBATH
pe3yabTaThl HAOTIOICHUH,

3) cpopMupoBaTH HABBIKM MPOBEICHHS MIPOCTEHIITNX OUOIIOTUYECKUX SKCIIEPUMEHTATIBHBIX
UCCIIEIOBaHU ¢  coOMIoieHueM TpaBuil  0Oe30macHoro oOpamieHuss ¢ O0beKTaMH U
o0opyaoBaHUEM;



MuHucTepcTBO 06pasoBanus Tynbckon obnactu
locynapcTBeHHOE NpodheccmoHanbHOe 00pa3oBaTeNibHOe yupexaeHue
Tynbckoii oonactu «[JOHCKOW NONUTEXHNMYECKUI KOMNemx»

HanmeHoBanne pokymeHTa: Paboyas nporpamma y4e6How | Pedakyus Ne Nuct 513 28
AVNCLMNNNHBI M3meHeHue
YcnosHoe obosHavenve: P OM.13 10.02.05 No

K3,
KOHTPONbHbIV

4) pa3BUTh YMEHHS UCIIOIB30BaTh HH(POPMALINIO OHOJIOTMYECKOTr0 XapaKTepa U3 pa3InuHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHS TMPOTHO3UPOBATH IOCICACTBUS CBOCH JCATEIBHOCTH TI0
OTHOILIECHHIO K OKPY>KaIoIel cpefie, COOCTBEHHOMY 370POBBIO; 000OCHOBBIBATH U COOJIIOIATH MEPHI
npoduIaKkTUKu 3a00JIeBaHUN.

6) cdopmMupoBaTh TOHMMAaHWE 3HAYMMOCTH JIOCTHKEHUN OWOJIIOTUYECKOW HAyKd W
TEXHOJOTHIl B MPAaKTUYECKON IESATENbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI B arpoOHOTEXHOIOTHH.
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1.4. Ilnanupyemple pe3yJibTaThl 0CBOEHHs 0011e00pa3oBaTeIbHON TUcHUIINHBI B c00TBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa u
HAHMEHOBaHHE
(opmupyembIx
KOMIIeTeHI U

HJIaHI/IpyeMbIe pe3yabTaTbl OCBOCHUA TUCIHUIIIHHBI

Oo01mue

JAuncuuniamnHapHbIe

OK 01. Beibupars
CIIOCOOBI PEIICHUS
3ama4
npodeccnoHanbHOM
JEATSIbHOCTH
NPUMEHUTEIBHO K
Pa3IUUHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCHIUTAHUS:
- TOTOBHOCTh K TPYyIy, OCO3HaHHE IICHHOCTH MAacTEpCTBa,
Tpyaoitooue;

- TOTOBHOCTh K aKTHBHOH JESATENbHOCTH TEXHOJIOTUYECKOU U

COLIMAJIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTH HWHULUUPOBATH,

IJJAHUPOBaTh U CaMOCTOSITENIBHO  BBIMOJHATH  TaKyO
NEeSATEIbHOCTD;
- HHTEpeC K pa3nuuHbiM cdepam npodeccHoHaTbHON

JIEATEILHOCTH,
OyaseHne yYHHBEPCATBHBIMU YUECOHBIMU TO3HABATECIbHBIMH
JIEHCTBHUSIMMU:

a) 0a30BbIe JJOTHYECKHE el CTBUSI:

- caMOCTOATENTbHO (QOpPMYITUpPOBATH U  aAKTyaIU3HpPOBATh
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHUS IS
CpaBHEHUS, KIIACCH(PUKAIIUU 1 0000IICHNUS;

- ONpenemsTh IENH JeATEILHOCTH, 3a/aBaTh IMapaMeTphl U
KPUTEPUHU UX TOCTHKCHUS;
3aKOHOMEPHOCTH |
paccMaTpuBaeMBbIX SIBICHUSX;

- BBIABJIATH IIPOTHUBOPECUUA B

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE€ U POJu OUOJOTHUU B
CHUCTEME HAyYHOT'O 3HAHUA, (PYHKIMOHAIHHOW TIPaMOTHOCTHU
YeJIOBEKa JIUIsl PEIICHUS )KU3HEHHBIX MPO0JIeM;

cOPMUPOBAHHOCTh ~ yYMEHHUS  PACKpBIBaTh  COJEpKaHUE
OCHOBOTIOJIATAIOIINX OMOIOTUYECKUX TEPMHHOB W TIOHATHH:
KU3Hb, KJETKa, TKaHb, OpraH, OpraHWU3M, BU[, MOMYJIALHUS,

sKocucTeMa, OwuoreHo3, Owocdepa; wmeraboausMm (oOMeH
BEIIICCTB u MIPEeBpAICHIE SHEPIHUn), roMeocTas
(camoperymsnus), OMOCHHTE3 Oeka, CTPYKTYypHas

OpraHu3aIys KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISIINS,
CaMOBOCIPOU3Be/IeHNE (PEeNpOoayKLHUs), HACIEICTBEHHOCTb,

W3MEHUUBOCTb, HJHEPro3aBUCUMOCTb, POCT M pa3BUTHE,
YpOBHEBasi OpraHu3aLus;
c(OPMHPOBAHHOCT ~ yYMEHHUS  PACKpBIBaTh  COJEpIKaHUE

OCHOBOIMOJAralomuX OHOJIOTMYECKHX TEOpUHl U THUIOTe3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MIPOMCXOXKICHUS )KU3HU U YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHUS PACKPHIBATh OCHOBOMOJIATaI0IINe
Oouonorudeckue 3akoHbl U 3akoHomepHocTH (I'. Mengens, T.
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- BHOCHUTHL KOPPEKTHBbBI B  ACATCIBHOCTH, OLICHUBATH

COOTBETCTBHE  pE3YJIbTATOB IICNISIM, OIICHUBATh  PHCKHU
MOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HESHHBIX
pooem

0) 0a3oBbIe HCCIeI0BATEIbCKHE TeHCTBHS:

- BJIaJIeTh HaBbIKAMHU Y4EOHO-HMCCIEA0BATEIbCKON U MPOCKTHOMN
JesITeIbHOCTH, HAaBBIKAMU pa3pelieHust npooiem;

- BBISIBIISITh CBSI3H u

AKTYAJIU3UPOBATH 3a7la4y, BBIABUIATb T'HIIOTE3Y €€ PCIICHHA,

MMPUYIUHHO-CJIICACTBCHHBIC

HaxXoauThb APTYMCHTBI JJIsL

YTBEPXKACHUH, 3a7]aBaTh IapaMeTPbl U KPUTEPUU PELLICHNUS;

JIOKa3aTeIbCTBA  CBOUX
- aHaJII/I3I/IpOBaTI) nonyquHHe B XOHI¢€ peHIeHI/IH 3a1a4u
pe3y.]'II)TaTBI, KpI/ITI/ILIeCKI/I OILICHUBATh HX I[OCTOBCpHOCTI),
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX yCIOBUSIX;

- yMeThb TEPEHOCUTh 3HAHHWS B TMO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIILHOCTH,

- yMeTh HMHTETPHUPOBATh 3HAHMUS W3 PA3HBIX NPEIMETHBIX
o0yacTe;

- BBIIBUT'aTh HOBBIC UJICH, Hpe)IJ'IaFaTI) OpI/IFI/IHaJILHLIe IIOaX0 bl
U pELICHHUS;

- CHOCOOHOCTh HX MCIIOJIb30BAaHUS B TI03HABATEIBHOW U
COLIMAJIBHOM ITPAKTUKE

Moprana, H.W1. BaBunosa, 3. I'ekkens, @. Mroepa, K. bapa),
TPAaHMIIBI UX MPUMEHHUMOCTHU K )KMBBIM CHCTEMaM;

npuoOpeTeHne ONbITa TMPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4YHOT'0 TO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTUHU: HAOIOICHUS
U OINHKCAaHUS KUBBIX CHCTEM, IIPOLIECCOB U  SBJICHU;
OpraHu3aIlii U MPOBEJACHUs OMOJOTUYECKOTO IKCIEPUMEHTA,
BBIIBIDKEHUSI THUIOTE3, BBIABICHUS 3aBUCUMOCTH MEXIY
HCCIIeTyeMbIMU MOJIy4E€HHBIX
pe3yNbTaToB U (OPMYIUPOBAHUS BBIBOJOB C HCIOIH30BAHUEM

HAayYHBbIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB;

BCINMYHMHAMMU, 00BACHEHHS

cOPMUPOBAHHOCTh ~ YMEHHUS  BBIJEIATH  CYIIECTBEHHBIC

MPU3HAKU BUPYCOB, 9YKapHOT;

OJHOKJICTOYHBIX W MHOT'OKJICTOUHBIX OpPraHu3MoOB, BHJ/IOB,

KJIETOK IPOKApuoOT U
OMOTeOIIeHO30B 1 SKOCUCTEM; 0COOEHHOCTH MTPOIIECCOB OOMEHa
BEIIECTB M TPEBpaAIlleHHs] YHEPTHU B KJIETKe, (OTOCUHTE3a,
MIACTUYECKOTO W DHEPreTHUECKOro OOMEHa, XEMOCHHTE3a,
MUTO33a, ME#03a, OIJIOJIOTBOPEHHUSI, PA3BUTHS M PAa3MHOKCHHS,
WH/IMBUYaIBHOTO Pa3BUTHUs OpraHu3Ma (OHTOTreHe3a), 00pbObI
3a CYNIECTBOBAHKE, ECTECTBEHHOTO 0TOOpA, BHI000Pa30BaHHUS,
MPUCITIOCOOJICHHOCTH OPTaHU3MOB K CpeJic OOUTAaHWMsI, BIIUSHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIOTCHHBIX W3MCHCHHH B
9KOCHUCTEMAax CBOCH MECTHOCTH, KpPyroBOpOTa BEIIECTB U
mpeBpalleHre SHEPruu B buocdepe;

c(OPMUPOBAHHOCTh YMEHHSI PEIIaTh OMOJOTUYECKHE 3aTauH,
COCTaBIIATh TCHOTHITNYCCKUE CXEMbI CKPEITUBAHUS TSl Pa3HBIX
TUIIOB HACJICJIOBAHUS TMPU3HAKOB Y OPraHU3MOB, COCTaBIISIThH
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CXEMbI IICPCHOCA BCHICCTB M JHEPIUHU B 3KOCHUCTEMAX (I_Iel'II/I
NUTaHus, IMUIICBLIC CGTI/I)

OK 02.
Hcnonw3oBath
COBPEMEHHbBIC
CpelcTBa MOUCKa,
aHanu3a u
HUHTEpIpeTauu
uHbOpMaUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHUS 33124
npo¢eCcCuOHAITBHON
NEeATETbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(OpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHs HAyKU M OOIIECTBEHHOM
Janore KYJIBTYP,
CBOETO MecTa B

IIpaKTUKHU,
CHOCO6CTBYIOH_IGFO

OCHOBAHHOT'O Ha
OCO3HAHUIO
MOJIMKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHHUE SI3BIKOBOW M UYUTATEIHCKOU KYJBTYPBI
KaK CpeJICTBa B3aWMOJCHCTBUS MEXIY JIOJbMHU M TIO3HAHUSA
MHUPA;

- OCO3HAHUE IIEHHOCTH HAY4YHOU JIESATEIHHOCTH, TOTOBHOCTh
OCYLLIECTBIISATh MPOEKTHYIO u HCCIIEA0BATENbCKYIO
NEeSATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIE;

OBnaneHne yHHMBEpPCATbHBIMU yUEOHBIMU MO3HABATEIbHBIMU
JICUCTBUSIMMU:

B) padora ¢ uHgopmaumei:

- BJIQ/ICTh HABBIKAMH TIOJyYCHHS WH()OPMAIIUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIHLHO OCYIIECTBIIATH MTOUCK, aHAIIN3,
CHUCTEMATHU3AINIO U MHTEPIPETAIINIO HHHOPMAITUU PA3TUIHBIX
BUJIOB ¥ (JOPM MpeACTaBICHUS;

- Cco3daBaTh TEKCThl B pa3NUYHBIX (opMarax C Y4eTOM
Ha3HaYeHUs WHPOpPMAIMU U IENEeBOM ayIUTOpUH, BHIOHpas
ONTUMATBEHYIO (POpPMY MIPEIICTABICHUS U BU3YaIH3aI1H;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh MH(pOpPMALIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIIBHO-3TUYECKUM HOPMaM;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  OIICHUBATH
uH(pOpMaIMi0 OMOIOTUYECKOTO COACPKAHMS, BKIFOYAIOIIYIO
TMICEBJIOHAYYHbIC 3HAHUS U3 PA3IUYHBIX UICTOYHHUKOB (Cpe/icTBa
MaccoBod WH(MOpMALIUK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl);
UHTEPIPETUPOBATH COBPEMEHHBIX

HUCCIICIOBAHUN B 6I/IOHOFI/II/I, 6I/IOTCXHOJ'IOFI/II/I;

STUYECKUE  ACIIEKTHI
MEIULINHE,
[JI00AaJBHBIE  DKOJIOTHUECKUE

paccMaTpuBaTh poOIeMbI

COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOIICHHUIO K HUM
COOCTBEHHYIO TIO3UIIUIO;

chOPMHUPOBAHHOCTh ~ yMEHUW  coO3daBaTh  COOCTBEHHBIC
MUChMEHHBIC U YCTHBIE COOOIIIEHUSI HA OCHOBE OMOJIOTHYECKON
uHdopManuu U3 IrpaMOTHO

HUCIOJIb30BaTh MTOHATUINHBIN arnapar ouoaoruu

HECKOJIBKUX  HCTOYHHUKOB,
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- HCIIOJIB30BAThb Cpe€acTBa PIH(bOpMaI_[I/IOHHBIX n
KOMMYHHKAIIUOHHBIX TEXHOJOTHI B pCIICHUN KOTHUTUBHBIX,
3aga4 C

TEXHUKU

KOMMYHHKAaTHUBHBIX u OpTraHHu3allMOHHBIX

coOIII0ICHIEM TpeOoBaHUI SPrOHOMUKH,
0€30MaCHOCTH, THTHEHBI, PEeCcypcocOepekeHus, MPAaBOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIQJIETh HABBIKAMHU PACIO3HABAHMS U 3aIIUTHl HHPOPMAIHH,
MHGOPMAMOHHOM 0€30MacHOCTH JIMYHOCTH

OK 04. DddextuBHO

B3aUMOJICMICTBOBATh
u paboTtath B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTb K CAaMOpAa3BUTHIO, CaMOCTOSITEJIBHOCTH U
CaMOOIIPEEIEHUIO;

-OBJIaJICHUE HaBBIKaMH y4eOHO-HCCIeI0BATENbCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBJlaileHHe  YHMBEpPCAJbHBIMU
AefCTBUAMMU:

0) coBMeCTHas 1eITeJIbHOCTD.

KOMMYHHUKATUBHBIMUA

- TOHHMMAaTh W HCIOJIb30BaTh INPEUMYIIECTBA KOMAaHIHOU U
WH/IMBUYaIbHOM palboThI;

- NpUHUMATh LEIH COBMECTHOM
OpPraHu30BBIBaTh U  KOOPAUHHUPOBATH
JOCTUKEHUIO: COCTAaBIISITh IUIaH JEMCTBUM, paclpenesaTh poan

JIeITEeILHOCTH,
JeUCTBUS 1O €€

C Y4YeTOM MHEHUH YYaCTHUKOB OOCYXJaThb pe3yibTaThbl
COBMECTHOH paboThI;

- KOOPIMHHPOBATb M BBINOJHATH
peabHOro, BUPTYaJIbHOT'O u

paboTy B YCIOBHUSX
KOMOWHHUPOBAHHOTO
B3aHMMOJCUCTBUS;

NpHOOpETEHUE OIbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOTO TO3HAHMSI, HCTIOI3yEeMbIX B OMOJIOTHH: HAOIIOICHUS
W ONHUCAaHUS JKUBBIX CHUCTEM, IIPOLUECCOB W  SBJICHHII;
OpraHM3alfy ¥ MPOBEACHHS] OMOIOTHUECKOTO HKCIIEPUMEHTA,
BBIJIBIDKEHUS THUIIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEKIY
UCCIIEyeMbIMU  BEIMYMHAMH, OOBSCHEHHS IOJYYECHHBIX
pe3yabTaToOB U (POPMYIUPOBAHUS BHIBOJIOB C MCIIOIH30BAHHEM
HayYHBIX [OHATUN, TEOPUH U 3aKOHOB
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- OCYWECCTBIIATh IIO3UTHBHOC CTPATCTHUYCCKOE IIOBEACHHUC B

Pa3IMYHBIX CUTYyalHUsIX, MPOSIBIISITh ~ TBOPYECTBO u
BOOOpakeHue, ObITh UHUIIMATUBHBIM

OBjaaaenue YHUBEPCAJIbHBIMHU peryasiTUBHbIMM
JeHCTBUSIMMU:

') NPUHATHE ceDOsT M APYTUX JIOeii:

- NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX JIOJEH Mpu
aHaJlu3e pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPAaBO APYTHX JIIOAEH HA OUIHOKH;

- pa3BUBATH CIIOCOOHOCTDH ITOHMMAaTh MHUp C MMO3UIUU APYTOTro
YCJIOBCKA

OK 07.
ConeiicTBOBaThH
COXpaHEHUIO
OKPY’KaIOIIEeH
Cpenbl,
pecypcocOepeReHnIo
, IPUMEHSITh 3HAHHUSI
00 M3MEHEHUHN
KJIMMAaTa, MPUHITUIIBI
OEpEKITUBOTO
MPOU3BO/ICTBA,

3¢ heKTUBHO
JIECTBOBAThH B
Ype3BbIUAHBIX
CUTYaIUSIX

B o6s1acTH 3K0/10rM4YeCKOr0 BOCIIUTAHHUS:

- ¢(OpMUPOBAHHOCTh SKOJIOTMUYECKON KYJIbTYphl, TOHUMaHHE
BJIMAHHA COOUATIBHO-3KOHOMUYCCKUX IMPOIECCCOB HA COCTOAHUEC
MPUPOJHON M COLMAIBHON CpeJllbl, OCO3HAHHE II100aJbHOTO
XapakTepa dKOJIOTHYeCKHX Mpo0iIeM;

- IUNIAHUPOBAHUE U OCYILIECTBICHUE EUCTBUM B OKPY KarOLIEH
Cpelle Ha OCHOBE 3HAHUA LEJNEeW YCTOMYMBOIO pa3BUTHUSA
YeJI0BEUECTBA;
AKTMBHOE  HENPUATHE  JEHUCTBHUM, IPUHOCALIUX  BpEX
OKpYKarollei cpee;

- YMCHHUEC IIPOTHO3UPOBATH He6J'[aI‘OHpI/I5[THLIe OKOJIOTUYECKHE
MIOCJICACTBYS IPEANPUHUMAEMBIX IEHUCTBUMN, NMPENOTBPAIATH
UXx;

- pacumiupeHue JKOJIOTUYECKON

OIIBITa JACATCIIbPHOCTHU

HaIIpaBJICHHOCTH;

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSATH MOJTYUYEHHbIE 3HAHUS
JUIsl OOBSICHEHUS] OMOJIOTUYECKHUX TPOLIECCOB U SIBICHUM, JUIS
IPUHATHS IPAKTUYECKUX PELIEHUIN B TIOBCEJHEBHOW JKU3HU C
1enbo obecrieyeHus: O€30MacCHOCTH CBOETO 3/0pPOBbs U
3J0POBbSl  OKPY’KAIOIIUX JIOJEH, COOMIOAEHUS 310pOBOTO
o0pa3a JKHM3HH, HOPM IPaMOTHOTO MOBEACHUS B OKpY:Karolen
IIPUPOJHON cpene; IIOHMMAaHHE HE00X0IMMOCTH
UCIIOJIb30BAaHUSl JTOCTWKEHUI COBpeMEHHOW Ouoyoruu u
OMOTEXHOJIOTUH IS pAalMOHAIEHOTO IPUPOAONOIH30BAHNUS
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- OBJIQJIcHHE  HaBbIKaMH  y4eOHO-HCCIIEIOBATEIbCKOMH,
MPOEKTHON U COLMATIbHOM JEATEIIbHOCTH

1.5. KosinuecTBO 4acoB Ha OCBOEHHE NIPOTPAMMBbI 1M CHMILJIMHbBI:

O0BEM yueOHOI Harpy3Ku CTyIeHTa 58 4acoB, B TOM YHCIIE:
Harpy3ka BO B3aUMOJICHCTBUHU C TIperoaaBarenem - 58 yacos,
B TOM YHCJIE:

- MpaKTUYECKHe 3aHsITus 24 yaca.
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2. CTPYKTYPA Y COJEPXKAHHUE YUEBHOW JUCIUATLIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

Bua yueOHoii padboThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AN CHUTLTTHHBI 58

B T.4.

OcHoBHoOe coJepkaHue 58

BT. 4.:

TeopeTuieckoe o0ydeHue 34
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEPIKaHNE 2

PAKTUYECKHUE 3aHSITUS 10
B T.4. MPO(ECCHOHATLHO-OPUEHTHPOBAHHOE CO/ICPIKaHUE 8

1abopaTOPHBIE 3aHATHS 4
B T.4. IPO(eCCHOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2

KonTpoabHasi padora 6

IIpomeskyTouHas arrecTanus (3a4er) 2
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2.2. TemaTH4eCcKHUil VIAH U coJep:kaHMe yueOHON ucuunIuHbl «brnonsorus»

HaumenoBanue Coaep:xxanue yueO0HOro MatepuaJia (OCHOBHOE U IPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeM JIa0OopaTopHbIe M NPAKTHYECKHE 3aHATHS, NIPUKJIATHON MOAY.Ib (IIPH HATHYHM) 4acoB | KOMIIETeHUHNH
1 2 3 4

Paznea 1. Kierka — cTpyKTYpHO-(p)yHKIMOHAJIbHAS €INHULA )KUBOT0 20
Tema 1.1. OcHoBHoOE coepxaHue 2 OK2
Buosnorus kak Teoperuyeckoe o0yueHue: 2
Hayka. Odmas CoBpeMeHHbIe OTpaciu OMoJorndecKux 3HaHuil. CBsI3b OMOJIOTHHM € IPYTMMHU HayKaMu: OMOXUMMS,
XapaKTePUCTUHK | Guodusnka, OuoHuKa, renoreorpadus u ap. Ponb u Mmecto 6uonoruu B GoOpMUPOBAHUN COBPEMEHHOM
a JKM3HH Hay4YHOH KapTHHBI MUpa. Y pPOBHM OpraHM3alUU )KUBOW MaTepuu. OO11ast XapaKTepuCTHKa )KU3HHU, CBOMCTBA

JKUBBIX CUCTEM. XUMHUYECKUN COCTaB KIIETOK
Tema 1.2. OcHoBHoOE coepxxaHue 6 OK-1
CTpyKTYypHO- Teoperuueckoe o0yueHnue: 2 OK-2
¢bynkumonanbn | Knerounas teopus (T. Illsann, M. lIneiinen, P. Bupxos). OCHOBHBIE MTOJIOKEHUS COBPEMEHHOMN KJICTOYHOM OK-4
asl OpraHu3anus | Teoprud. TUIBI KJIETOYHON OPraHU3allN: MPOKAPUOTHUECKUHN U 3yKaprOTHUYECKUI. OTHOKIETOYHBIE U
KJIETOK MHOT'OKJIETOYHBIE OpraHu3Mbl. CTpOEHHE TPOKAPHUOTHYECKON KIIETKH. CTPOEHHE SyKapUOTHYECKOU KIIETKHU.

Hexknerounsie ¢popmbl )xU3HU (BUpPYCHI, OakTepuodaru)

JlaGopaTopubie 3aHATHSI: 2

[TpuoOperenue onbITa MPUMEHEHHSI TEXHUKHA MUKPOCKOIIMPOBAHUS MIPH BBHITIOJIHEHUH JTaOOpaTOPHBIX PaboT:
JlaboparopHas
1. JlabGoparopHas paboTta «CTpoeHHE KIETKU (pacTeHus, )KUBOTHBIE, TPUOBI) U KJIETOYHbIE BKIIIOUCHUS
(kpaxmaJl, KapOTUHOM/IBI, XJIOPOIUIACTHI, XPOMOILIACTHI)»

[ToaroroBka MUKpOIpENapaToB, HAOIIOICHHE C TOMOIIBIO MUKPOCKOTIA, BBISBICHUE PA3INIUil MEXITY
U3y4aeMbIMH 00BbeKTaMH, (POPMYITHPOBAHKE BHIBOJIOB
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I[IpakTHYeckne 3aHATHSA: 2
Bupychsbie u 6akrepuanbhbie 3a001eBanus. OOIye MPUHIMIIBI UCTIOIB30BAHNUS JIGKAPCTBEHHBIX BEILIECTB.
OcoOeHHOCTH TPUMEHEHUS aHTUOMOTUKOB. [IpeicTaBiienne yCTHBIX COOOIIEHUH ¢ Ipe3eHTalueH,
[OJIFOTOBJIEHHBIX 110 NEPEUHIO0 HCTOUHUKOB, PEKOMEHIOBAHHBIX IIPENo/aBaTesieM
Tema 1.3. OcHoBHoOE coiepxaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: 4 OK-2
¢ynkuuoHaabH | XpomocomHas teopus T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIC U
ble (aKTOPbI HErOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMAHBIA U AUTIouIHbINA Habop. Hyxneunossie kucnotsl: JJHK, PHK
HACJIeICTBEHHOC | HaXOXCHHE B KIIETKE, X CTpOeHHUE U (PyHKIMU. MaTpUYHbIE MPOIIECCHI B KJIETKE: perUIhKaIis, OHOCUHTE3
TH Oenka, permapaius. ['eHeTHUECKU KO U €ro CBOMCTBa
IIpakTH4eckue 3aHATHA: 2
Pemenue 3a1ay Ha onpeeneHre nocae 0BaTeNbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B CiIyyae
W3MEHEHUS NTOCIIEI0BaTENbHOCTH HyKieoTua0B JJHK
Tema 1.4. OcHoBHoOE coiepxaHue 2 OK-2
OOmen BemecTB | TeopeTuueckoe odyuenue: 2
U npeBpamerHue | [TonsTue MeTaboIU3M. ACCUMUIIAIINS U TUCCUMUIISIIINS — JIBE€ CTOPOHBI MeTabou3Ma. Turbsl oomMeHa
JHEpruu B BEIIIECTB: aBTOTPOQHBIN U reTepoTpodHbIH, a3poOHBIN 1 aHa’poOHbIH. [InacTnyeckuii oOmMeH. POTOCUHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHoOe conepxxaHue 2 OK -2
KusHeHHbIN Teopernueckoe o0yueHune: 2 OK -4
IMKJI KJIeTKH. KneTounslii ukJ, ero nepuosl. MUTO3, €ro cTauu U NpoOUCXOoAsIue npoiecchl. buonoruueckoe
Mputo3. Meiio3 | 3Hagenne muTto3a. Meiio3 u ero craauu. [ToBenenre xpoMocoM B Meiioze. Kpoccuurosep. bruomornaeckuii
CMBICII MEH03a
KonTposabHas MonekynapHbId YPOBEHb OpraHU3aliu KUBOTO 2
padora
Pa3nen 2. Ctpoenue u (yHKIMH OpPraHu3Ma 20
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Tema 2.1. OcHoBHoOe€ coepxxaHue OK-2
Crpoenne Teopernueckoe o0yueHmue: OK-4
OpraHu3ma MHOroKJIeTOYHbIE OPraHNu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpraHU3ME.

I'omeoctas opranusma u ero nojaepxKaHue B POLIECCE KUIHEACSITEIbHOCTH
Tema 2.2. OcHoBHOE co/iep:KaHue OK-2
DopMbI Teoperuueckoe o0yueHue:
Pa3sMHOKEHHA ®opmbl pa3MHOXKEHHS OpraHu3MoB. becrosoe 1 nosoBoe pa3MHokeHue. Bubl 6€croaoro pa3MHOKEHHS.
OpraHu3mMoB [TonoBoe pasmHoxeHue. ['amerorenes y »kuBoTHbIX. CiepmaToreses u ooreHes. CTpoeHue MnojoBbIX

kJeToK. Onao0TBOpeHHe
Tema 2.3. OcHoBHoOE coepxaHue OK-2
Onrorenes Teoperudeckoe odyuenne: OK -4
pacTeHui, NunuBuayansHOE pa3BUTHE OPraHU3MOB. DMOpHoreHes u ero crtaauu. [loctaMmOproHabHbIN epro.
KUBOTHBIX U Craguu nocTaMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U 4enoBeka. [IpsMoe u Hempsimoe pa3BUTHE.
yeJ0BeKa buonornueckoe crapenue u cMepTb. OHTOT€HE3 PaCTCHUI
Tema 2.4. OcHoBHoOe coepxxanue OK -2
3akoHomepHocT | Teoperuueckoe o0y4yeHme: OK-4
U HacsieoBaHusl | OCHOBHBIC MMOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa30BaHus ramer. 3akoHsl I'. Menaens

(MOHOrMOpUHOE U MOJUTHOPUAHOE CKpeluBaHue). B3aumozelicTBue reHoB

IIpakTHYeckHe 3aHATHIA:

Pemenue 3aa4 Ha onpeziesieHne BEPOSATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB MTPU MOHO-,

JTU-, TOJIMTHOPUIHOM M aHAJIU3UPYIOLIEM CKPEIIMBaHNHU, COCTABICHUE TEHOTUITUYECKUX CXEM CKpEIIMBaHUS
Tema 2.5. OcHoOBHOE co/iep:KaHue OK-1
CuenJieHHOe Teopernyeckoe o0yueHue: OK-2
HacJIe0BaHue 3akonsl T. Moprana. CuernjieHHOe Hacjie/IoBaHUEe T€HOB, HapyIleHue cieruienus. HacnenoBanue
NPHU3HAKOB IIPU3HAKOB, CLIETIJICHHBIX C [10JIOM

IIpakTHYeckHe 3aHATHA:
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Pemenne 3ala4 Ha ONpeCaACIICHUEC BCPOATHOCTH BO3ZHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPH
CHCIINICHHOM HACJICAOBAHWH, COCTABJIICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 2.6. OcHoBHoOE coepxaHue 4 OK-1
3axonomepHocT | Teoperuueckoe odyyeHue: 2 OK-2
U U3MEHYHMBOCTH | VI3MeHYMBOCTh MPU3HAKOB. BUIbI N3MEHUNMBOCTHU: HACIEICTBEHHAs U HEHACEICTBEHHAsl. 3aKOH OK-4
TrOMOJIOTHUECKUX PsIIOB B HacseAcTBeHHoN n3MenunBocty (H.W. BaBunos). MyTtaunonHas Teopus
U3MEHYMBOCTU. Busibl MyTanuii 1 npu4uMHbl UX BO3HUKHOBeHUs. Kapuotun uenoseka. HacieacTBenHble
3a00s1eBaHUs YeIoBeKa. | eHHbIe U XpOMOCOMHBIE 00J1e3HU uenoBeKka. bone3Hu ¢ HaciaeICTBEHHOM
IPEepPacoNokKEeHHOCThI0. 3HaU€HUEe MEAUIIMHCKON FeHETUKHU B MIPEIOTBPAIIEHUH U JIEYEHUN TeHEeTUYECKUX
3a00JeBaHNi YeI0BeKa
IIpakTH4eckue 3aHATHA: 2
Pemenue 3a1a4 Ha ornpeiesieHNe TUTIA MyTAllMH TIPH IIepeade HaclIeICTBEHHbBIX IPU3HAKOB, COCTABICHUE
TeHOTHITMYECKUX CXEM CKpEIINBaHUS
KonTpoubnas 2
Crpoenue u QyHKIIMM OpraHu3Ma
padora
Paznen 3. Teopus 3Bo/IOUNH 8
Tema 3.1. OcHoBHoOe conepxxaHue 4 OK -2
HUcropus Teopernueckoe o0yueHune: 4 OK -4
IBOJIIOIUOHHOTO | [lepBrie 3BommtononHble kKoHuenuuu (XK.b. Jlamapk, XK.JI. Brogdon). Osomonnonnas teopus Y. Jlapsuna.
Y4eHHusl. CuHTeTnyeckast TEOpHsI BOJIIOLUHU U €€ OCHOBHBIE TIOJIOKEHHUS.
MuxposBosonu | MukposBostorust. [Tomyssiius Kak 3JeMeHTapHas eAWHHIA SBONONHN. [ €HEeTHUECKHE OCHOBBI SBOJIOLIUH.
| OneMeHTapHbIe (GaKTOPHI IBOTIONMU. EcTecTBEHHBINH 0TOOP — HAMIPABIAIOIINN (HAKTOP SBOJIIOLIUH.
BunoobpazoBanue Kak pe3yibTaT MUKPOIBOIIOLUT
Tema 3.2. OcHoBHOe coiep:KkaHue 2 OK -2
Makpossoawouu | Teopernueckoe ooyueHue: 2 OK-4
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Bo3nuknoBsenue
U pa3BUTHE
JKM3HH Ha 3eMJie

Makposomtonus. @opmbl 1 ocHOBHbIE HanpaBieHus MakposBostounu (A.H. Cesepros). Ilytu
JOCTHKEHUS Onosiornueckoro mporpecca. CoxpaneHue onopasnooOpasus Ha 3emiie.

['unoTe3bl ¥ TeOpUK BO3HUKHOBEHUS KU3HU Ha 3emute. [10sBIeHNE TEPBBIX KIETOK U MX DBOJFOIIHSL.
[TpoxapuoThl 1 SyKapuoThl. [Iporcxoxk1eHIe MHOTOKJIETOYHBIX OPTaHu3MOB. BO3HUKHOBEHNE OCHOBHBIX
LIapCTB SyKapHOT

Tema 3.3. OcHoBHoOE coepxxaHue 2 OK-2
ITpoucxoxaenue | Teoperuueckoe o0y4eHue: 2 OK-4
ye0BeKa — AnTpomnonorus — Hayka o yenoBeke. CucteMaruueckoe rmojioskeHue yeaoneka. CXoJCTBO M OTIUYUSA
aHTpomnoreHe3s 4eJI0BeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMU AaHTPOIIOTeHe3a. DBOIIOLMS COBPEMEHHOI'0 YeJIOBeKa.

YenoBeueckue pachl U UX €IMHCTBO. BpeMs 1 IyTu pacceneHusl YeI0BeKa Mo IUIAHETE.

[Tprcnoco0aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSIM CPEIbl
Pasnea 4. Dxosorus 18
Tema 4.1. OcHoBHoOE coepxaHue 2 OK-1
Jxosornvyeckne | Teopernueckoe odGyuenue: 2 OK-2
¢dakTophI M Cpenpbl 0OuTaHUs OPraHU3MOB: BOJIHAsI, HA3EMHO-BO3/1yIIHAsI, IOUBEHHAs, BHyTpUOpraHu3MeHHas. @U3nKo- OK -7
Cpeabl JKU3HU XUMHYECKHE OCOOEHHOCTH CpeJl OOMTaHUs OpraHu3MoB. [Iprucnoco6ienns opraHu3MoB K JKU3HH B pa3HbIX

cpenax. [lonstue skonorudeckoro ¢akropa. Knaccudukanus sxonornyeckux (axropos. [IpaBuio

muanmymMma O. JIubuxa. 3akon TonepantHocT B. llendopna
Tema 4.2. OcHoBHoOe conepxxaHue 4 OK-1
Homyasinus, Teopernueckoe o0yueHnune: 2 OK -2
coo01ecrBa, DKosoruyeckast XapakTepUCTHKa BUJIA U OMYJISAUHI. DKOJIOTHYecKas HUIIA BU1a. DKOJIOTHYECKUe OK-7
IKOCUCTEMBbI XapakTepucTHky nomysunu. CooOlriecTBa 1 SKocucTeMbl. brorieHo3 u ero cTpykTypa. CBA31 MEXTy

opranuzMamu B 6uoreHose. CTpyKTypHbIE KOMIOHEHTHI 3KOCHCTEMBI: TPOAYIIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopor BemecTs u NOTOK SHEPruu B skocucteme. Tpoduueckre ypoBHH

IIpakTHYeckune 3aHATHSA: 2
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Tpoduueckue nenu u cetu. OCHOBHBIE MIOKA3aTENN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHYECKUe
nUpaMU/Ibl yrces, OnomMacchl U dHepruu. [IpaBuiio nupaMusl SHEPTUH.

Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3a11aH1/1171 110 ICPCHOCY BCUICCTBA U DHCPIruu B
HKOCHCTEMAX C COCTABJIEHUE TPOPUUECKUX LENei U mupamMul OMOMacchl U SHEPTUU

Tema 4.3. OcHoBHoOE coepxaHue OK-1
Buocdepa - TeopeTnueckoe odyueHnue: OK -2
riodanbHas buocdepa — xxuBas obonouka 3emin. PasButue npeacrapnenuit o 6uochepe B Tpynax B.M. Bepuaackoro. OK -7
IkoJornvyeckasi | O6nactu 6mochepsl u ee KoMnOHEHTHI. JKHBOe BeliecTBO OHochepsl U ero PYHKIIHH.
cucremMa 3aKOHOMEPHOCTH cyIiecTBoBaHus 6nocheprl. OcobeHHOCTH OHOChepsl Kak r100albHOI 3KOCUCTEMBI.

Jlunamuueckoe paBHoBecue B 6rocdepe. KpyroBopoTs! BemmecTB 1 OMOr€0XUMUYECKHUE IIUKIIBI.

['moGanpHbIe KOJIOrHUYECKUE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE conep:kaHue OK-1
Bansinune TeopeTnueckoe odyueHnue: OK -2
AHTPONOreHHBIX | AHTPOIIOTE€HHbIE BO3/IEHCTBUS Ha Onocdepy. 3arps3HeHns KaK BUJ aHTPOIIOT€HHOTO BO3/I€HCTBUS. OK-4
(akTopos Ha AHTpoTOreHHbIe BO3/IeicTBUs Ha aTMochepy. BoznelictBust Ha ruapochepy. BoznelictBust Ha mutocdepy. OK -7
onocdepy AHTpPOTIOT€HHBIE BO3/ICHCTBUSI HA OMOTHYECKHE COOOIIECTBA. YTIyOJIEHHO U3YYalOTCA OTXO/IbI, CBSI3aHHbBIE

C ompeerIeHHON mpodeccreii/CeruaTbHOCThIO

IIpakTHYeckune 3aHATHSA:

[IpakTudeckoe 3anaTue «OTXO0IbI MPOU3BOACTBA»

*B ToM uHciie npodeccHOHATBLHO-OPHMEHTHPOBAHHOE CO/IeP:KaHHe NPAKTHYECKOr0 3aHATHS

[IpakTuueckoe 3anarue «OTX0bI MPOU3BOACTBA». Ha ocHOBE denepanbHOro KIacCH(PUKAIMOHHOTO

KaTaJiora OTXO0/I0B OMPEIEIISATh KIIACC OMACHOCTH OTXOIOB; arperaTHOE COCTOSTHUE U (PU3UIECKYIO PopMy

OTXOJI0B, 00Pa3yIONIUXCs Ha paboueM MecTe / Ha dTanax MpOU3BOJICTBA, CBSI3aHHBIE C ONPEICICHHON

npodeccueit/crnenuanTbHOCTIO
Tema 4.5. OcHoBHoOe coepxxaHue OK -2
Baunsinne Teopernueckoe odyueHnune: OK -4
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COLIMAJIBHO-
IKOJIOTHYECKHX
(¢paxkTopoB Ha
310pOBbeE
YyeI0BeKa

3710poBbE U €ro cocTaBisdromue. PakTopsl, NOJ0KUTENBHO U OTPULIATEIBHO BIUSAIOLINE HA OPTraHU3M
yenoBeka. [IpobieMa TeXHOreHHBIX BO3/ICHCTBHI Ha 3J0POBBE UeIOBEKa (IEKTPOMArHUTHBIE OIS,
ObITOBast XUMUSI, U30BITOUHBIC IITYMBI, paUAIHs U T.11.). AJanTalys opranu3Ma 4ejoBeka K hakropam
oKpyxaroreii cpenbl. [IpuHIIBl hopMUpOBaHUS 310pOBbecOeperaroIero noseaeHus. usndeckas
AKTUBHOCTb U 3/10pOBbe. BHOXMMHUYECKHUE ACTIEKThl PalliOHAJILHOTO MUTAHUS

JlaGopaTopHble 3aHATHSA:

JlaGopaTopHas paboTa Ha BEIOOD:
1. JlaboparopHas paboTa «YMCTBEHHast pabOTOCIIOCOOHOCTH

OBnazieHne METOIaMH OIIPECIICHHsI TToKa3aTeell YMCTBEHHOM pab0oTOCIIOCOOHOCTH, OOBICHEHHE
MOJIy4YE€HHBIX PE3YyJIbTaTOB U (POPMYJIMPOBAHHE BBIBOJIOB (IIMCHbMEHHO) C UCIIOJIBb30BAaHUEM HAYUHBIX
MIOHATUI, TEOPUH U 3aKOHOB
2. JlaboparopHas paboTa «Biusiare abnoTndecknx GakTopoB Ha YeloBeKa (HU3KHE M BHICOKHE
TEMIIepaTyphl)»

N3y4yeHne MEXaHU3MOB aJanTallii OpraHu3Ma 4eJI0BEKa K HU3KUM U BBICOKMM TEMIIEpaTypam 1
00BsICHEHHUE MOTYUYEHHBIX PE3YJIbTaTOB U (POPMYIHUPOBAHUE BBIBOJOB (IMCBMEHHO) C UCTIOIb30BAaHUEM
Hay4HBIX MOHATHI, TEOPUI U 3aKOHOB

*B Tom 4ncie npodeccuoHAIbHO-OPMEHTHPOBAHHOE CO/IeP:KaHue JJA00PATOPHOI0 3aHATHSA

B kadecTBe TPUITEPOB CHUXKAIOLINX PAOOTOCIIOCOOHOCTh UCIIOJIB30BaTh YCIOBHS OCYILECTBICHUS
npodeccCuoHaNbHOM NeATENIbHOCTH: IIIyM, TeMIepaTypa, Guznyeckas Harpy3Ka u T..I.

OK-7

KonTtpoubnas
padora

TCOpeTI/IquKI/IC ACIICKTHI 3KOJIOInHn

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEePKaHUE (COAepKAHHE MPUKJIATHOTO MOIYJIs1)

Pasznen 5. buoJsiorust B ;KU3HHA

Tema 5.1.
BuorexnoJsgorun

OcHoBHOe conep:kaHne

SN

Teopernueckoe cogepranue:

OK-1
OK-2
OK-4
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B KH3HHU BuotexHonorus kak Hayka u mpou3BoACcTBO. OCHOBHbIE HAIIPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH. 2

KaXKIA0ro Meronasl 6norexHoornd. O0bEeKTh OMOTEXHOJIOIMHA. DTHKA OMOTEXHOIOTHYECKUX U T€HETHUYECKUX
sKcniepuMeHToB. [IpaBuia morcka u anaau3a OMOIKOIOTHIECKOI HH(OPMAIH U3 PA3TUYHBIX HCTOYHUKOB
(HayuHas ¥ yueOHO-Hay4YHas TUTEPaTypa, CPeICTBA MaccoBOi nH(popmaruu, cetb IHTepHET U 1pyrue)
IIpakTHYeckue 3aHATHSA: 2
Keticel Ha ananu3 nHbOpMAIMK O HAYYHBIX JOCTIKEHHUSIX B 00JIACTH TEHETUYECKUX TEXHOJIOTHH, 2
KJICTOYHOM MH)KEHEPUH, MUIIEBbIX OMOTEXHOJIOIMH. 3aIuTa Keiica: IpecTaBiIeHue pe3ysIbTaTOB PELIeHUs
KEWCOB (BBICTYIIJIEHUE C MTPE3EHTALMEN)
*B Tom 4yunciie npogecCHOHATBLHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe MPAKTHYECKOr0 3aHATHSA 2
Tema 5.1 oOs3aTenbHa A U3y4E€HUS CTYJIEHTaMH BceX npodeccuil/cnenuaibHOCTe!

IIpomexyTouna 2

sl aTTecTalMs Mo | 3a4eT

AUCHUILINHE

Bcero: 58
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3. YCJIOBUSA PEAJIM3ALIIUU ITPOT'PAMMBI TIMCHUTIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo
Peanuzanus nmporpaMMel AUCHUIUIMHBL TPeOyeT HAMUYKs y4eOHOTro KabuHeTa OMOJIOTHH.

O6opynoBanue yueOHOTo KabuHeTa:

— MOCaI0YHBIE MECTA 110 KOJUYECTBY 00yUarOIIUXCH,
— pabodee MecTo IMperoIaBaTels,

— KOMIUICKT y4e0HO-METOINICCKON JOKYMEHTAIIUH,
— JIOCKA ayIMTOPHAs,

— yueOHO-HArJISTHBIE TOCOOUS TT0 OUOJIOTHH.

TexHnueckue cpeacTBa 00yUYeHUs:

— KOMIIBIOTED C JIMLIEH3UOHHBIM IIPOTPAMMHBIM O00€CIIeueHuEM, UMEIOIIUM BbIX0J B ceTh MIHTEpHET;
— MyJIbTUMEMA IIPOEKTOD;

— IIPUHTED;

— MporpaMMHoe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00y4eHust

ITepedyenn y4eOHbIX n3nanuii, MHTEpHET-pecypcoB, JONOJTHUTEILHOH JIUTEPATYPbI

OcCHOBHbBIE HICTOYHUKH:
1. Kamenckuit A.A. buonorusi. O6mast 6uonorus 10-11 kmacest — M.: Ipoda, 2019

2. Yepnosa H.M. Dxonorus. 10-11 knacesl: yue6Huk — M.: poda, 2019

JlonoTHUTEIbHbIE HCTOYHUKH:
1. KoncrantuaoB B.M. O6mias 6uonorus: ydeOHUK IS CTy1. 00pa3oBat. yupekaeHui cpell. mpod.

oOpazoBanus - M.: Akagemust, 2012

HNuTepHeT-pecypcenl:

1.
2.

ITpoekt «Bcst 6nomorus» [Dnexkrponnsiii pecypc]/ URL: https://www.sbio.info/

Enunoe okHO nocTymna kK MHPOpPMAIMOHHBIM pecypcaM. buonorus. [DnextponHsiii pecype]/ URL:
http://window.edu.ru/catalog/?p_rubr=2.2.74.2

Poccuiickas anekTponHas mkosa. buonorus. [Iporpamma mist 10 kmacca. [DaekTpoHHBIA pecypc]/
URL: https://resh.edu.ru/subject/5/10/

Poccuiickas snextponnas mkona. buonorus. I[Iporpamma nnst 11 kmacca [DnekTpoHHBIN pecypce]/
URL: https://resh.edu.ru/subject/5/11/

Poccuiickas snexktpoHHass mikona. Okojorus. Ilporpamma s 10-11 kmaccoB [DaeKTpOHHBIN
pecypc]/ URL.: https://resh.edu.ru/subject/40/

Caiit wH(}OpMAIMOHHOTO TPOEKTa «IBOJIONMS 4YeloBeka. [IpoMcxokaeHne dYenmoBeYecTBa —
Amntpomnorene3.PY» [Dnexrponnsiii pecypc]/ URL: https://antropogenez.ru/

O0pazoBarenbHas oHnaiH-ardopma [DnekTponHsiii pecypc]/ URL: https://educont.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YUEFHOM JTUCIUILIAHBI

KoHTpoJib M o1leHKa pe3yJIbTaTOB OCBOCHHUS JUCIUIUIMHBI OCYIIECTBIISICTCS IIPETO1aBaTelieM B MPOIECcCce
NPOBEJCHUS TMPAKTUYCCKUX 3aHATUN, TECTUPOBAHUSA, a TaKKe BBINOJHCHUS O0yYalOmUMUCS
WHIUBUTy TBHBIX 3aJJaHUH.

Oo0mas Pa3zgen/Tema Tun oueHOYHbIX MEPONPUATHIA
KOMIIETEHIIH S

Pazpnen 1. Knerka — KonTponbnas pabora
CTPYKTYPHO- «MonexynsapHbslli ypOBEHb
(PYyHKIMOHAJbLHAS eJUHHIA OPraHU3aLU KUBOTOH
JKHBOI'0

OK 02 buonorus xak Hayka. OOGrias 3anonHenue TabIUIBI C OMUCAHUEM
XapaKTEPUCTHKA KU3HH METO/I0B MUKPOCKOTTMPOBAHUSI C HX

JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHenue Tadbauipl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTHI»

3aroTHeHUEe CPABHUTEIHLHOM TAOUIIBI
CXOJICTBA U Pa3IMUUil )KHBOTO U HE

>KHBOT'O

OK 01 CrpyktypHO-(yHKIIMOHaNbHAs |O1eHrBaeMast JUCKyCCHS 0 BOIpocam
OK 02 OpraHu3aIMs KIETOK JEKIUU

OK 04 Pa3paboTka MEHTaIbHON KapThI 11O

KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha [IPO- U DYKapUOTHYECKUX U 10
LIapCTBaM B MUHU TpYIIax
BrinonHenue u 3amuTa 1adopaTopHbIX
pabor:

«CtpoeHue KieTku (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKJIIOUEHUS (KpaxMmail, KapOTUHOHIBI,
XJIOPOIUIACTHI, XPOMOILJIACTHI)»
[IpakTnueckoe 3ansatue. IIpencrasienne
YCTHBIX COOOIIEHUH ¢ pe3eHTalHeH,
ITOATOTOBJIEHHBIX IO ITEPEYHIO
HCTOYHUKOB, PEKOMEH/IOBAHHBIX

IIpernoiaBaTesieM
OK 01 CrpykTypHO-QYHKIMOHATIbHBIE |DpPOHTANBHBIN OMpoc
OK 02 (akTOpBI HACTIEACTBEHHOCTH Paszpabotka rnoccapus

Pemenue 3anay Ha onpeneneHne
IIOCJIEI0BATEIBLHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUS MT0CIIE0BATEIbHOCTU
Hykiaeotunos JJHK
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OK 02

OOMeEH BelIeCTB U
IIPEBPAIICHUE YHEPTUHU B KIICTKE

@poHTaATIBHBINA OITPOC

3aroyHeHUe CPABHUTEIHLHOU TAOIHUIIBI
XapaKTepUCTUK TUIIOB 0OMeHa
BEILIECTB

OK 02
OK 04

JKn3HEHHBIN UK KIIETKH.
MuTto3. Meiio3

OO6cysxaeHne mo BOpocam JIeKIHH
PaspaboTka IeHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Pasznea 2. Ctpoenue u
(pyHKIUHM OpraHu3Ma

KontponbHas padota “CtpoeHue u
(GyHKIMHM opraHuzma’

OK 02
OK 04

Crpoenue opranuszma

OuenuBaemas 1UCKycCus

Pa3zpaboTka MeHTabHON KapThl
TKaHEW, OPraHOB U CUCTEM OpPraHOB
OpPraHu3MOB (pacTeHUsl, ’KUBOTHbIE,
YeJI0OBEK) C KPaTKOM XapaKTEepPUCTUKON
X QyHKIUHA

OK 02

®opMBbl pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3arnosHeHHe TaOIMLIbI ¢ KPaTKOM
XapaKTePUCTUKON U TpUMepaMu GopM
Pa3MHOKEHUs OPTaHU3MOB

OK 02
OK 04

OnToreHes paCTeHHﬁ, JKHNBOTHBIX
1 YCJIIOBCKaA

Pa3paboTka JeHThl BpEMEHU C
XapaKTEPUCTUKOM ITAIOB OHTOTE€HE3a
OTJEJIBbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa 110 MUKPOrpyImam
Tect/ompoc

CocTaBiieHne )XKM3HEHHBIX 1IUKJIOB
pacTeHuii Mo otaenaM (MOXOBH/IHBIE,
XBOILEBUHBIE, TAIIOPOTHUKOBUIHBIE,
roJI0CEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEOBaHUS

PazpaboTtka rioccapus
OpOHTAIBHBII OIIPOC

Tect o Bompocam JIEeKIUH
Pemenue 3anay Ha onpenenenne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB NIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAJIM3HUPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIINBAHUS

OK 01
OK 02

CuenuieHHOe Hacae10BaHNe
MPU3HAKOB

Tect

PazpaboTka rioccapus

Pemenwne 3amaq Ha onpeseneHue
BCPOATHOCTU BOBHUKHOBCHHA
HACJICACTBCHHBIX MPU3HAKOB IIPU
CIICTUICHHOM HACIIEIOBaHUH,
COCTABJICHUEC 'CHOTUIIMYECCKUX CXEM
CKpEIIUBaHUS
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OK 01 3aKOHOMEPHOCTH U3MEHYMBOCTH |TecT.
OK 02 Pemrienue 3aau Ha onpeeieHue TUIA
OK 04 MyTalUU IIPYU IIepeaye
HACJICICTBEHHBIX MTPU3HAKOB,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpELIMBaHUS
Pa3zgea 3. Teopusi 3BoJIIONIUMN Kontposbnas padota “TeopeTudeckue
aCIEKThI IBOJIIOLIMY KU3HU Ha 3emie”
OK 02 HcTopus 3BOIIOLMOHHOTO @poHTANIBHBIN 0IIpOC
OK 04 ydeHus.. MEKPOIBOIFOLHS Pa3paboTka rioccapusi TEpMUHOB
Pa3paboTka JeHThI BpeMEHU pa3BUTHUS
9BOJIIOIIMOHHOTO YYEHUS
OK 02 MakposBoironus. OueHuBaemasi AUCKYCCUS:
OK 04 BO3HMKHOBEHHUE U Pa3BUTHE UCIIOJI30BaHUE apTyMEHTOB,
KI3HH Ha 3eMiie OHOJIOTMYEeCKON TEPMUHOIIOTUU U
CUMBOJIMKH ISl 1OKA3aTeJIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CHCTEMaTHYECKUX TPYIII
Pa3pa0oTka JeHTbl BpeMEHU
BO3HUKHOBEHUS M Pa3BUTHS KU3HHU HA
3emiie
OK 02 [IpoucxoxaeHne yenoBeka — @poHTANBHBIN 0IIpOC
OK 04 aHTPOIIOI€HES Pa3pa0oTka JeHTbl BpeMEHU
MIPOUCXOXKICHUS YeIOBEKa
Pa3nen 4. DxoJorus
OK 01 Dkonorudeckue GpakTopsl U Tect 1o 3KkoIOTHYECcKUM paKTopam 1
OK 02 Cpenbl )KU3HA cpelaM KU3HU OpraHU3MOB
OK 07
OK 01 [Tomynsius, cooOuiecTsa, CocraBneHne cxem Kpyropopora
OK 02 9KOCHUCTEMEI BEIIECTB, UCIIOIB3Ysl MaTEPHAITBI
OK 07 JEKIAN
Pemrenne nmpakTHKO-OpUEHTHPOBAHHBIX
pacyeTHBIX 33JJaHU 110 IEPEHOCY
BEIIECTBA U SHEPTUU B IKOCHUCTEMAX C
cocTaBJieHHe TPO(PHUUECKUX 1enen u
UpaMul OMOMacChl U YHEPTUU
OK 01 buocdepa - rmodanbHast OrneHrBaemasi IUCKYCCHS
OK 02 9KOJIOTUYECKAs CUCTEMA Tect
OK 07
OK 01 BiistHue aHTpONOreHHbIX Tect
OK 02 dakTopoB Ha Guochepy I[MpakTuueckas padora “OTX0bI
OK 04

OK 07

MPOU3BOJICTBA”




MuHucTepcTBO 00pasoBaHus Tynbckon obnacTu
lNocynapcTBeHHOE npodheccuoHanbHOe 0bpazoBaTenbHOE yupexaeHue
Tynbckoi o6nactu «[JOHCKOW NONUTEXHUYECKUI KOMNEZK»

HaumeHoBaHWe [fokymeHTa: Pabouyas nporpamma y4yeOHon | Pedakyusi Ne
OVCLMNITUHBI
YcnosHoe oboaHadetme: PMOM.13 10.02.05

JNncr 25 3 28
ijeHeHue 3.
— KOHTPOSbHbIN

OK 02 Bnusnaue conuannHo- OuenuBaemasi TUCKyCCHUS

OK 04 SKOJOTHYECCKHUX @aKTOPOB Ha Brinosinenue .Ha60paTOpHOI71 pa6OTBI Ha

OK 07 37I0POBbE YEIOBEKA BBIOOD:
"YMcTBEeHHas pabOTOCTIOCOOHOCTH",
"BnustHue abnotnyeckux (HakTopoB Ha
YyesoBeKa (HU3KHUE U BBICOKHE
TeMIiepaTypsl)"

Pa3znen 5. buosiorus B :ku3HM  |3aluTa Keiica: IpeicTaBlIeHHUe

pe3yJIbTaTOB PEUIEHUS KEHCOB
(BBICTYILJIEHHE C TIPE3EHTAIIUCH )

OK 01 buotexHosioruu B )KU3HU BrinosniHeHue keiica Ha aHAIN3

OK 02 KaXJ0ro uH(GOpPMAIIUU O HAYYHBIX JOCTHKEHUSIX

OK 04 B 00JIACTH T'€HETHYCCKUX TEXHOJIOTHH,
KJICTOYHOW WHKEHEPUH, MUIIEBBIX
OMOTEXHOIOTUH (110 rpymnmnam),
IpEJICTaBICHHUE PE3YIbTATOB PEIICHUS
KeicoB

OK 01 [TpombltieHHas OnoTexHOIOTHs |BhIOTHEHNE Keiica Ha aHan3

OK 02 nH(pOpMaLUK O pa3BUTUHU

OK 04 MIPOMBIIIIJIEHHOW OMOTEXHOIOTHH (110
rpynmnam), mpeacTaBlIeHue Pe3yIbTaToB
pELIEHUs KEWCOB

OK 01 ConuanbHO-3THYECKHUE acTieKThl | BrImlonHeHune kelica Ha aHaIHu3

OK 02 OMOTeXHOIOrui nHpopManuu 00 ITUYECKUX aCIEKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmnam), npeacTaBlIeHne pe3yIbTaToB
pELIEHUs KEWCOB

OK 01 buotexHonoruu n Texunueckue |BrinoiHEHUE Keiica Ha aHAIIN3

OK 02 CHCTEMBI nH(pOpMaLUU O PA3BUTHUSA

OK 04

OMOTEXHOJIOTHM ¢ TPUMEHEHUEM
TEXHUYECKUX CUCTEM (TI0 TpyIIam),
MIPEJCTABICHUE PE3YIbTaTOB PELICHUS
KEWCoB




