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1. O0masi XapakTepuCTUKA PUMEPHOI padoveil MPorpaMMbl
o0meo0pa3zoBaTeIbHOM IUCHUILINHBI «brosorusy

1.1. MecTo aAucuMIuINHbI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CIIO

OOmieoOpa3oBarebHas  JUCIUILIAHA «buonorus»  sBsgETCS 00s13aTeIIbHOM JaCThIO
0011e00pa3oBaTenbHOr0 IUKIA 00pa3oBarenbHONH mporpammel B cooTBeTcTBUU ¢ ®I'OC CIIO 1o
cnenuainbHocT 40.02.04. FOpucnpyneHuus

TpynoeMkocTs aucuuruinHbl «buosnorus» Ha 6a30BOM YpOBHE COCTaBIIsIeT 72 yaca, U3 KOTOPBIX 12
4acoB BKJIIOYAET npodecCHOHATBHO-OPUEHTUPOBAHHOE coJiepKaHue, YCUJIMBAIOLIEE
po(eCCHOHATIBHYIO COCTABIISIONIYIO TI0 KOHKPETHOM MPpOo(eccHy MM CIeNUaIbHOCTH B 3aBHCUMOCTH
ot ®I'OC CIIO nmpodeccun/criennaabHOCTH.

IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COJEPKAHUE pPEATU3yeTcsl B IPHUKIAJHOM MOAYJIEe

(pazmen 5 “buonorwmst B Ku3HW’) A1 BCeX Npodeccuil/crnenuanibHOCTel Ha MaTepuale KeicoB,
CBSI3aHHBIX C AaHATU30M HWH(GOPMAIMKA O PA3BUTHU U MPHUMEHEHWH OMOTEXHOJOTHH IO OTpacisM
Oyaymie npodecCHoHaNbHOM JesTenbHOCTH oOydaromuxcs. Kpome Toro, mnpodeccuoHaabHO-
OPUEHTUPOBAHHOE COJIEP)KAHME YYHTBHIBaeTCs B paszaene 4 “Okoynoruss” TpH  BBITOJTHECHUH
71ab0paTOPHBIX M MPAKTUYECKUX padoT, CBSA3aHHBIX ¢ Oynymied mpodecCHOHANbHON NeATeIbHOCTHIO
00y4aromxcs.

1.2. ]_le.]]l/l U IVIAaHUPYEMBbI€ PE3yJbTaThbl 0CBOCHUA TUCHUIIJIMHDBI:

Heas: ¢opmupoBaHWE Yy CTYIEHTOB TMPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHu3aIlMK KUBBIX CUCTEM PAa3HOTO paHTa KaK OCHOBBI MPUHSITHS PEIICHUM B OTHOIIEHUH OOBEKTOB
YKUBOMW TIPUPOJIbI U B POU3BOICTBEHHBIX CUTYAIUSX.

3agauu:

1) cpopmupoBaTh MOHUMAHKE CTPOCHHSI, MHOTOOOpa3Hsi U 0COOEHHOCTEH KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allid, 3aKOHOMEPHOCTEH MpPOTEKaHUs OWOJIOTUYECKUX MPOIECCOB M SIBICHUN B
OKpY’Karollled cpele, LEIOCTHOM HaydHOW KapTHHBI MHpa, B3aUMOCBA3M U B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS ONpPENENITh UBble OOBEKTHl B MPUPOJE; MPOBOAUTH HAOIIOJACHUS 3a
9KOCHUCTEMaMH IS BBISBIIEHUS E€CTECTBEHHBIX M AHTPONOTEHHBIX H3MEHEHHM, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH,

3) cdopmupoBaTh HABBIKA TMPOBEICHUS MPOCTEUIINX OMOJOTHMUECKUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBaHMM ¢ COOMIOCHIEM MPaBUII O€30MacHOT0 00palleHus: ¢ 00bEKTaMH U 000PYI0BaHUEM;

4) pa3BUTh YMEHHUS HCIONb30BaTh MH(OPMALMIO OMOIOTHYECKOTO XapaKkTepa W3 pa3IMuHbIX
HMCTOYHUKOB;

5) chopmMupoBaTh YMEHHSI POTHO3UPOBATH MOCIEACTBHS CBOCH JAESITENLHOCTH 110 OTHOIICHHUIO K
OKpYJKaroIen cpejie, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATh M COOJO/IATh MEPhI MPOGUITAKTUKH
3a00JIeBaHUH.

6) copMupoBaTh MOHUMAHNUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTMYECKON HAYKH U TEXHOJIOTHH B
MPAKTUYECKOW JIESITEIIbHOCTH YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH |
arpoOMOTEXHOJIOTHA.



1.2.2. Ilnanupyembie pe3yJibTAaThl 0CBOCHHUSA 001mIe00pa3oBaTebHON JUCHUIIMHBI B c00TBeTCTBHM ¢ PI'OC CIIO n Ha ocHoe ®I'OC COO

Kon n
HAHMEHOBaHMHE
GopMupyembIx
KOMIIeTeH U

HJ'[aHI/IpyeM]:Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3aa4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOr0 BOCIUTAHUS:
- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOW JESATEIBLHOCTH TEXHOJIOTUYECKOH U

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKylo
JIeSTeTbHOCTb;
- UWHTEpeC K pasIu4HbIM cdepaM MmpodecCHOHATHHON

JeSITENIbHOCTH,
Onajgenne yHUBEPCATbHBIMH y4EOHBIMH TO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0azoBble JJOrHYeCKHUe 1eHCTBUSA:

- CaMOCTOATENILHO (OpMYIMpPOBaTh U  AKTYaJIU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK UM OCHOBAHUS AJIs
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHNS;

- OINpEeAeNATh LEIN ACSITEIbHOCTH, 3a/laBaTh IapaMeTphl U
KPUTEPUU UX TOCTUKEHUS;

- BBIBIATH  3aKOHOMEPHOCTM M IPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBICHUIX;
KOPPEKTHUBBI B

pe3yabTaTOB

- BHOCHUTH
COOTBCTCTBHC

JIeATEIILHOCTh, OIICHUBATh
LensiM, OIEHUBAaTh  PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUIEHUE ITPU PEIIEHUH KU3HEHHBIX
npoOem

0) 0a30BbIe HcCIe0BATEIbCKHE TeCTBUSL:

c(hOpPMUPOBAHHOCTh 3HAHWA O MECTE W POJH OHOJOTHH B
CUCTEME HAy4YyHOro 3HaHHs; (YHKIMOHAIBHONH TPaMOTHOCTU
YyelioBeKa JJIs PEelIeHuUs )KU3HEHHBIX MPoOIeMm;

c(hOpMUPOBAHHOCTh pacKkpbIBaTh

OCHOBOIIOJararommux OMOJIOTrHYECKUX TCPMHUHOB H MOHSITHH:

YMCHUA COACPIKAHUC

JKWU3Hb, KJIETKa, TKaHb, OpraH, OpPraHW3M, BHJ, IOIYJISIHS,

JKocucTema, OuoreHo3, Ouochepa; wmerabonusm (oOMeH
BEIIIECTB u IpeBpaleHue SHEPTHUN), roMeocTas
(camoperynsuus), OnocuHTE3 Oenka, CTPYKTypHast

OpraHu3aIys KUBBIX CUCTEM, JUCKPETHOCTH, CAMOPETYJIALIHS,
CaMOBOCITpOU3Be/IeHnEe (PETPOIyKIHUs), HACIEACTBEHHOCTD,

U3MEHYMBOCTb, DHEPrO3aBUCHUMOCTh, pPOCT U pPa3BUTHE,
YpOBHEBAsI OpraHU3aIHS;
chOpPMUPOBAHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPUM U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MPOUCXOKACHUS KU3HU U YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOTIOJIATAIOIINE
Ouosornueckue 3aKoHbl M 3akoHOMepHOocTH (I'. Mennens, T.
Moprana, H.I. Basunosa, 3. I'ekkens, @. Mroinepa, K. bapa),
TPAHMIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;
MpUOOpETeHHEe OIbITa MPUMEHEHUS OCHOBHBIX METOJIOB
Hay4YHOT'O TIO3HAHUS, UCTIOIh3YEMBIX B OMOJIOTHH: HAOIIOACHUS
M OINMCAaHMS IKUBBIX MPOIIECCOB W SIBJICHUIA,

opranu3alvi U NpPOBCIACHUA OHOJIOTrHYECKOT0 OKCIICPUMCHTA,

CHCTEM,

BBIJIBUKCHHA THUIIOTE3, BBIABJICHUA 3aBUCUMOCTH MCKIAY




- BJIQIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENIBCKOM 1 TPOSKTHON
NeSITeTIbHOCTH, HAaBBIKAMU pa3perieHust Mpooiiem;

- BBISBIIATH IIPUYMHHO-CIIEACTBEHHBIE CBA3U u
aKTyaJIM3UpOBaTh 3aJady, BBIABUTATh THIIOTE3Yy €€ PEIIEHUs,
HaXOOUTb  apryMEHTbl s J0Ka3aTelbCTBa
YTBEPKACHUM, 3a1aBaTh IIapaMETPbl U KPUTEPUH PEILCHUS;

- QHAIN3MPOBATh IIOJIyYECHHBIE B XOAE pEIICHUS 3aladu

pE3yiabTaThl, KPUTUYCCKH OLCHUBAThL HUX JOCTOBEPHOCTD,

CBOHX

IMPOrHO3NpPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUAX,

- yMeThb
IIPAKTHUYECKYIO 00J1aCTH KUZHEACATEIbHOCTH;

NEPCHOCUTh 3HAHWS B TIO3HABATCIBHYIO U
- YMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;
- BBIJIBUTATh HOBBIC UJICH, ITPEIIaraTh OPUTrHHAIBHBIC ITOXObI
U PEILICHHUS;

- CHOCOOHOCTh HX MUCIOJB30BAaHHS B II03HABATCIHLHOU U
COIIMATLHOM IMPAKTHUKE

HCCIEAYEeMbIMA BEIUYMHAMHU, OOBSCHEHUS MOJYYCHHBIX
PE3yNIbTaTOB ¥ POPMYITUPOBAHUS BEIBOJIOB C UCTIOJIB30BAHUEM
HAYYHBIX [IOHATUN, TEOPUH U 3aKOHOB;

c(OPMUPOBAHHOCTh ~ YMCHHS

KIJICTOK

BBIICIATH CYHICCTBCHHBIC

NPHU3HAKH  BHPYCOB, MPOKAPUOT M DYKApHUOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, BHJIOB,
OMOTCOIIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMeHa BEIISCTB M IMPEBpAIlCHUS DSHEPrUd B KIETKE,
(boTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOrO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJOTBOPCHHUSI, PAa3BUTHUS U
paBMHO)KCHI/IH, I/IH[[I/IBI/II[yaJIBHOFO pa3BI/ITI/I$I opraHmMa
(ontorenesa), OOpbOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
otbopa, BUI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB
K cpene oOuTaHus,
AHTPOIIOTCHHBIX U3MCHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIICCTB U MPEBPAIIICHUE SHEPTUU B Onocdepe;

C(I)OpMI/IpOBaHHOCTB YMCHHS peIIaTh OMOJIOTHYCCKUE 3aJaa4u,

BINAHHA KOMIIOHCHTOB OKOCUCTECM,

COCTaBJIATb TCHOTUITMYCCKUEC CXEMbI CKPCIIMBAHUWA JI pa3HbIX
THUIIOB HACJCIOBAHUA MPHU3HAKOB Yy OPraHHU3MOB, COCTAaBJIATH
CXEMbI IICPEHOCA BCHICCTB M SHECPTrHU B SKOCHCTCMaAxX (HGHI/I
IIMTaHUA, ITUIICBBIC CGTI/I)

OK 02. Ucnons3oBath
COBpEMEHHBIE
CpeJICTBA IOKUCKa,
aHaJn3a u
HHTEPIPETALINU
uHQOpMAIUH U
WHGOPMAIMOHHBIS
TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 331249
npohecCHOHATBHON
JIEATSIIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI'O TO3HAHUSA:
- ¢(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH U OOLIECTBEHHON

KYJIbTYpP,
MECTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha Juajore

CHOCOOCTBYIOIIETO OCO3HAHMIO CBOETO
MOJIMKYJIETYPHOM MHMPE;

- COBEpUICHCTBOBAHHE SI3bIKOBOM M YMTATEIBCKOW KYJIBTYpPHI
KAaK CpEeACTBA B3aUMOJCUCTBUSA MEXKIY JIIOJBMHU U IIO3HAHUS

MUDPA;

COPMHPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  OLIEHUBAThH
UHPOPMALIMIO OHOJIOTHYECKOT0 COJIEPXKaHMS, BKJIFOYAOLIYIO
IICEB/IOHAYUYHbIE 3HAHUS U3 PA3IMYHBIX UICTOUHUKOB (CPECTBA
MaccoBoi WHGOpPMaIUU, HAYYHO-TIONMYJSPHbIE MaTepHallbl);
STHYECKHE  aCIEeKThI

WHTEPIIPETUPOBATH COBPEMEHHBIX

HCCICIOBAHNM B OWOJIOTUH, MEJIUIIMHE, OWOTSXHOJIOTHH;

paccMaTtpuBaTh  IJIOOATbHBIE  SKOJIOTMYECKHE  MPOOJIEMbI

COBPEMEHHOCTH, (OPMHPOBATH IO OTHOLICHUIO K HHUM
COOCTBEHHYIO MMO3HUIIUIO;




- OCO3HaHUE LIEHHOCTH HAYYHOH JESATEIIbHOCTH, TOTOBHOCTH
OCYILECTBIIAITh IIPOEKTHYIO u

ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

HCCICAOBATCIILCKYIO

OBnaseHre yHUBEPCAIBHBIMU YYCOHBIMH IT03HABATEIHHBIMU
NEUCTBUSIMU:

B) padora ¢ ungopmanueii:

- BJIaJICTh HABBIKAMHU IMOTY4YCHUS] HHPOPMAIMK U3 UCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIISATh MOUCK, aHAIIN3,
CUCTEMATH3AINIO U MHTEPIPETANI0 HHOOPMAIIUN Pa3THIHBIX
BUJIOB B (DOPM IpE/ICTaBICHMUS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (opmarax ¢ y4eTom
Ha3HAYCHUS MHQPOPMAIMKM M IIEJIECBON ayJAWTOPHH, BBIOHpAs
ONTUMAJTIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HHPOPMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;
CpeacTBa MH(OPMALIMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B PELICHUH KOTHUTUBHBIX,

- HUCIIOJIB30BAaTh

KOMMYHUKATHBHBIX n OpraHn3allOHHBIX 3aga4 C

coOIroIeHIEM TpeboBaHuUM SPrOHOMUKH, TEXHUKHU
0€30IaCHOCTH, THTHEHBI, PecypcocOepekeHus], MPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

- BJIaICTh HAaBbIKaMU PACIIO3HABAHUA W 3allIUThI I/IH(l)OpMaIII/II/I,

UH(POPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH

cOpPMUPOBAHHOCTh ~ YMEHHUW  CO3/laBaTh  COOCTBEHHBIC

NUCbMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE OMOJIOTHYECKOM
UHPOpPMALIMM U3  HECKOJBKUX

HCTOYHHUKOB, rpaMOTHO

UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOoJIOTUU

OK 04.
D¢ dexTuBHO

B3alMOJIEICTBOBATE

" paboTtath
KOJUIEKTHBE
KOMaHJI€;

B
u

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSTEIIBHOCTH U
CaMOOIIPEAETIEHHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHO-UCCIIeI0OBATENbCKOMH,
MPOEKTHOM U COLIMATIbHOM JEATEIbHOCTH;

OBilaleHHe  YHHUBEPCAJbHBIMM  KOMMYHHMKATHBHBIMH
JeHCTBHSIMM:

0) coBMecTHasI AeATeJIbHOCTD.

MpUOOpETEHNE OIbITa MNPUMEHEHHUS OCHOBHBIX METOJIOB
Hay4YHOTO TIO3HAHMUSI, UCTIOJIb3yEMbIX B OMOJIOTHH: HAOTIOCHUS
U OIMCaHUs JKHUBBIX CHUCTEM, IIPOLECCOB U  SBICHUM;
OpraHM3alK U MPOBEACHUS OMOJIOTUYECKOT0 3KCIIEpPUMEHTA,
BBIJIBUOKEHUSI THUIIOTE3, BBIABICHUS 3aBUCHUMOCTU MEXKIY
HCCIIEyEeMbIMU  BEMYMHAMU, OOBSICHEHUS IOJIYYEHHBIX
pe3yabTaToB U (HOPMYIUPOBAHMSI BHIBOJIOB C UCIIOIb30BAHUEM
Hay4HBbIX IOHATHHI, TEOPUI U 3aKOHOB




- MIOHUMAaThb M MCIOJIb30BaTh IPEUMYIIECTBA KOMaHAHOH M
WHAUBUAYaAJILHON paboThI;
COBMECTHOH

- IMPpUHUMATDH OCIn

U KOOPAMHHMPOBATH

NeATEIIbHOCTH,
OpraHU30BBIBAThH JNICUCTBUS 1O €€
JIOCTUKEHUIO: COCTABJISITh TUIAH IEUCTBUMA, pacpeAeIsiTh POIr
C YyYeTOM MHEHHMH YYaCTHUKOB OOCYKIaThb pPE3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPJAMHHMPOBAaTb M BBIMOJHATH pPabOTy B  YCIOBHSX
peanabHOrO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHIIECTBJISTh MO3UTHUBHOE CTPATETHMYECKOE IMOBEICHHUE B
pa3IMYHBIX  CHUTyallUsX, MPOSBISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJ1agenune
JelCTBUSIMU:
I') NPUHATHE ce0s1 U APYTHX JIIO/Iei:

- NPUHUMATh MOTHUBBI M apryMEHTHl IpPYTuxX JoJed mnpu

YHUBEPCAJIbHBIMH PEryjissiTuBHbIMH

aHAJIN3€E PE3yJIbTATOB JIEATENbHOCTH;
- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIOJIEH Ha OIIMOKY;

- pa3BuUBATb CIIOCOOHOCTh ITOHUMATh MHp C IMO3ULUHU OpYroro
YCIOBCKa

OK 07.
CopericTBOBaThH
COXPaHEHUIO
OKpPY’KaIOILIEeH
cpenpl,
pecypcocOepexeHn
10, IPUMECHSTh
3HaHUS 00
U3MCHCHHUHU KJIMMAaTa,
TIPUHITUITBI
OepexKIINBOTO

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- c(OPMUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYphI, TOHUMAHUE
BIIMSIHUSA COLIMATIbBHO-DKOHOMHUUYECKHUX IPOLIECCOB HA COCTOSIHUE
MPUPOTHON M COIMAIBHON Cpefbl, OCO3HAHUE TI00ATHHOTO
XapakTepa KOJIOTUIECKUX MPOoOIeM;

- IUIAHUPOBAHUE U OCYILECTBJICHUE JEHCTBUN B OKPYKarOIIEH
cpele Ha OCHOBE 3HAHUA LEJNed YCTOMYMBOIO pa3BUTHS
YeJI0BEUYCCTBA;

AKTUBHOE  HENpUATHE  JEHCTBH,

IIPHUHOCAIINX BpEa

OKpYKarolleu cpee;

Cc(OPMHPOBAHHOCTh YMEHUS NMPUMEHSATH MOTy4YeHHbIE 3HAHUS
JUIsL OOBSICHEHHSI OMOJIOTMYECKUX MPOLECCOB U SBJICHUM, JUIsS
IPHUHATHS TPAKTUYECKUX PELICHUM B ITOBCEIHEBHOM >KM3HM C
uenblo obecrieueHus: 0€30MacCHOCTH CBOETO 3/I0pOBbS U
3I0pOBbsSl  OKPYXKAIOIUX JIOAEH, COOIIOACHUS 3J0POBOTO
oOpa3a >KU3HHU, HOPM I'PaMOTHOT'O MOBEJEHUS B OKpYKarolen
IPUPOIHOMN cpene; NOHUMAaHNE HE0O0X0IMMOCTH
WCIIOJIb30BAHUS JTOCTHKEHUI COBpEMEHHOW OHoJoruu u
OMOTEXHOJIOTUN AJISl PAlIMOHAIIEHOTO IPUPOIONOIB30BAHUS




IIPOU3BO/JICTBA,
3P PEeKTHBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaLUsAX

- YMEHHME MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
IIOCJIC/ICTBHS IIPEANPUHUMAEMBIX JEHCTBHM, MPENOTBPAILATH
UX;

- paclIMpEeHHE OIbITa  JEATEIBHOCTH  JKOJOTMYECKOU
HaIIPaBJICHHOCTH;

- OBJIQJICHME  HAaBBIKAMH  Y4eOHO-HCCIIEeI0BaTEIbCKOH,
IPOEKTHON U COLMAIIbHON IS TeIbHOCTH




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJBHOM JUCIUILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YU4eOHOI padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl THCHUTLIAHBI 72

B T.Y.

OcHOBHOE coepKaHue 12

BT. U.:

TeopeTudeckoe 00ydeHue 40
B T.4. IPO(heCCHOHATLHO-OPUEHTUPOBAHHOE COICPKAHHE 2

MPAKTUYECKHUE 3aHITHS 20
B T.4. IPO(hEeCCHOHATTLHO-OPUEHTUPOBAHHOE COICPKAHME 8

nabopaToOpHbIC 3aHATHS 4
B T.4. MPO(HeCCHOHAILHO-OPUEHTUPOBAHHOE COACPIKaHUE 2

KourpoabHnas padora 6

IIpome:xyToyHast arrecTanus (U@ depeHuMpoBaHHbIN 3a4eT) 2




2.2. TemaTn4yecKuii IJIaH U COlePKAHHUE TUCHUILIHHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasa (0OCHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3esioB U TeEM JabopaTopHble U NPAKTHYECKH e 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4

Paszneu 1. KiieTrka — cTpyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 18
Tema 1.1. OcHoOBHOE co/iep:KaHue 2 OK 2
Buogorusi kak | Teoperudeckoe ody4yenne: 2 JIP2, JIP9, JIP10
Hayka. O0masi | CoppemeHHbIe OTPAC/TH OHOTOrHIECKHX 3HAHMIT. CBS3b OHONOTHH C APYTHMH HAYKAMH: GHOXMMHS,
XapaKTepUCTUK |OGuodusuka, OnoHuKa, reHoreorpadus u 1p. Poiab u MmecTo 6uonoruu B popMUpoBaHUU COBPEMEHHOM
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KUBO Marepun. O0I1as xapakTepUCTHKA )KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XUMHUYECKHI1 COCTaB KIETOK

Tema 1.2. OcHoOBHOE co/lep:KaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynxkuuonanbn | Kinerounas teopust (T. IlIBann, M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJI0KEHUSI COBPEMEHHO OK -4
asl OPraHU3alUsl | KICTOYHON TeopuHr. THIIBI KIIETOYHON OPraHU3aLUHK: IPOKAPUOTHIECKUN U DYKAPUOTHIECKHIA. JIP2, JIP9, JIP10
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe NpoKapuoTHUecKoi kieTku. CTpoeHue

syKapuoTHueckoi kieTku. Hexkiierounsle popmbl )kU3HU (BUpYCHI, OakTeprodarn)

JlaGopaTopHble 3aHATHSA: 2

[IproGperenue onbITa MPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHUS IIPH BBIIOJHEHUH JTAOOPaTOPHBIX

pabor:

JIaGoparopHas

1. JlaGoparopHas paboTta «CTpoeHHe KIETKU (pacTeHusl, >)KUBOTHBIE, TPUOBI) U KJIETOUYHbIE BKIIOYESHHUS
(kxpaxMai, KapOTUHOHIbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

ITonroToBka MUKpOIpENapaToB, HAOIIOAEHUE ¢ TOMOIIBI0 MUKPOCKOIIA, BBISIBJICHUE PA3IMUUN MEXIY

M3y4aeMbIMU 00beKTaMH, POPMYIHMPOBAHUE BHIBOJIOB

IpakTHyecKue 3aHATHS: 2

BupycHubie u 6akrepuanbHblie 3a00eBanus. O01Me NPUHIUITBI HCIIOJIb30BAHUS JIEKaPCTBEHHBIX BELIECTB.

OcobeHHOCTH TPUMEHEHUSI aHTHOUOTUKOB. [IpecTaBieHne YyCTHBIX COOOIIEHNI ¢ TPE3CHTAINEH,

MOATOTOBJIEHHBIX IO MEPEYHI0 HCTOYHUKOB, PEKOMEHIOBaHHBIX MPEI0/1aBaTeIeM
Tema 1.3. OcHoBHOE coep:kaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK-2




¢yakmmonaasn | Xpomocomuas teopust T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTUYHbIE U JIP9, JIP10
ble (PAKTOPbI HETOMOJIOTMYHBIE XPOMOCOMBI, TAIIOWAHBIN U AUTUIONAHBIH Habop. Hyxnennossie kucnoter: JTHK, PHK
HACJIEJICTBEHHOC | HaXOXJ/IEHHUE B KIIETKE, X CTpOeHUE B (QPyHKIIMH. MaTpuyHbIe MPOLIECCH B KJIETKE: PEIUIMKaLUs, ONOCHHTE3
™ Oernka, pernapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA
IIpakTHyeckue 3aHATHA: 2
Pemenue 3ana4 Ha onpesesieHne NOCIe10BaTEIbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIydae
M3MEHEHUS MOCIIe10BaTeIbHOCTH HyKiIeoTua0B JJHK
Tema 1.4. OcCHOBHOE cojIep:KaHHe 2 OK -2
OOmen BemiecTB | Teopernueckoe o0yuenme: 2 JIP9, JIP10
u npespamenue | [Tonstre MeTaboaM3M. ACCUMUIISIUS U TUCCUMUISLINS — JIBE CTOPOHBI MeTabonu3ma. Turbsl ooMeHa
JHEpPIruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBIH, a3po0HBIN 1 aHa’poOHBIH. [InacTnueckuii ooMeH. @OTOCHHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOe coep:kaHue 2 OK-2
Ku3HeHHBbIH TeopeTnueckoe odyueHue: 2 OK-4
UK/ KIETKH. KJIeTOYHBIN UKL, €r0 NepuoAbl. MHUTO3, €ro CTaJuy M IPOUCXOASIIHNE IIPOLECCHL. Broaornueckoe JIP9, JIP10
Muro3. Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meito3e. Kpoccunrosep. buonornueckuii
CMBICII MeW03a
KonTposabHas MonekynsapHbIA YPOBEHb OpraHU3aluy )KUBOTO 2
padora
Pazgen 2. Ctpoenne n GyHKUMH OPraHu3Ma 20
Tema 2.1. OcHoBHOE cogepkaHue 2 OK -2
Crpoenne TeopeTnueckoe o0yueHue: 2 OK-4
opraHusma MHOTOKIIETOUHBIE OpraHu3Mbl. B3aMMOCBS3b OPraHOB M CHCTEMbI OPraHOB B MHOTOKJICTOYHOM OpraHU3Me. JIP9, JIP10
I'omeocTa3 opranusmMa u ero nojAepKaHue B MPOLIECCE KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOE coep:kaHue 2 OK-2
®opmbI Teopernueckoe odyqenue: 2 JIP9, JIP10
Pa3MHOKEHUS ®dopmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoKeHHe. Buabl 0ecronoro pa3MHOKEHHS.
OpPraHu3MoB ITonoBoe pazMHOkeHUE. ['ameTorenes y uBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHne NOJI0BBIX
KJ1eToK. OII010TBOPEHUE
Tema 2.3. OcHoBHOe coaepkaHue 2 OK -2
Teoperuueckoe od0yueHue: 2 OK-4




OHnrorenes NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpPUOTEHE3 U ero cTaauu. [locTaMOpHOHATBHBIN TEPHO/. JIP9, JIP10
pacTeHmi, Craguu mocTaMOpHOHATBHOTO Pa3BUTHS Y )KUBOTHBIX U 4eloBeKa. [IpsMoe u HerpsiMoe pa3BUTHE.
*KMBOTHBIX H buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
YyeJl0BeKa
Tema 2.4. OcHoBHOE coep:kaHue OK-2
3akoHomepHOCT | Teopernyeckoe o0yueHme: OK -4
U HacjieoBaHUA | OCHOBHbBIC IOHATUS F€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramet. 3akousl I'. Mennens JIP9, JIP10

(MOHOTHOpPHIHOE ¥ TIOJUTHOPUIHOE CKpeInBaHue). B3anMoaeiicTBre reHoB

IIpakTuyeckue 3aHATHS:

Pemenue 3anay Ha onpe/eneHrne BepOsTHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX MPU3HAKOB IIPH MOHO-,

TTU-, TIOJIMTHOPUTHOM ¥ aHATM3UPYIOIIEM CKPEIUBAHNHN, COCTABICHHE TCHOTUITUICCKIX CXEM

CKpEIIMBaHUS
Tema 2.5. OcHoOBHOE coiep:KaHue OK-1
CuemnienHnoe TeopeTnueckoe odyueHue: OK-2
HacieqoBaHue | 3axonsl T. Moprana. CluemieHHoe HacaeI0BaHKE T€HOB, HapylIeHue cuemienns. Hacnenosanue JIP6, JIP9, JIP10
NPHU3HAKOB MIPU3HAKOB, CLIETIJICHHBIX C MTOJIOM

IIpakTH4yecKkue 3aHATHS:

Pemenue 3ana4 Ha onpesesieHne BEPOSATHOCTA BOZHUKHOBEHUSI HACJIEICTBEHHBIX MPU3HAKOB MIPH

CUEIJIEHHOM HaclleJOBaHWHU, COCTABICHUE T€HOTUITNYECKUX CXEM CKPEIIMBaHUS
Tema 2.6. OcHoBHOE cogepkaHue OK-1
3axonomepHocT | Teoperuyeckoe o0yueHue: OK-2
u N3menunBOCTh pU3HAKOB. BUIbl N3MEHUMBOCTH: HACIIEICTBEHHAS] K HEHACIICJICTBEHHAs. 3aKOH OK -4
H3MEHYUBOCTH | FOMOJIOTMYECKHUX PANOB B HacaencTBeHHoN nsmenunsocty (H.M. BaBunos). MyraiuonHas Teopus JIP6, JIP9, JIP10

W3MEHYMBOCTHU. Buabl MyTanuii 1 TpuYMHbI UX BO3HUKHOBEHUA. KapnoTun yenoseka. HacnenctBeHHbie

3a00s1eBaHUs YeIoBeKa. [ eHHbIe U XpOMOCOMHBIE OOJIE3HH UeioBeKa. boe3Hu ¢ HaciaecTBEHHOM

MPEAPACTIONOKEHHOCTHI0. 3HAYCHUE MEUITMHCKON TeHETUKU B MPEIOTBPAILICHUH U JICYCHUH TeHETUUECKHIX

3a00JieBaHUI YeloBeKa

IIpakTHYecKkHe 3aHATHSA:

Pemrenue 3amau Ha onpeeneHue TUIa MyTallUuK MIPU NIepeade HacleICTBEHHBIX TPU3HAKOB, COCTABIICHUE

T€HOTUIMYECKUX CXEM CKpPEIIMBAHUS
KonTpoubnas

CrpoeHnue U pyHKIIUM OpraHu3Ma
pabdora

Pasznen 3. Teopusi 3BoJIIOIIMA




Tema 3.1. OcHoOBHOE coep:kaHue 2 OK -2
Hcropus TeopeTnueckoe o0yueHue: 2 OK-4
3BOJIOLMOHHOIO | [Iepsbie sBomonronnsie konnenuuu (XK.B. Jlamapk, JK.JI. Broddon). IBomronnonnas teopus Y. lapuna. JIP9, JIP10
y4eHusl. CuHTeTn4eckas TeOpHs HBOJIOIUH U €€ OCHOBHBIE TIOJI0KEHUSI.
Muxpossosronu | MukposBosronus. [lomynsiius kak sJeMeHTapHas eMHUALA YBOJTIONKHU. [ eHeTHYeCKUEe OCHOBBI SBOJIIOIIHH.
| OneMeHTapHble GakTOPbI 3BOMIOLMU. EcTecTBEHHBINH 0TOOP — HANIPABIIAIOIMK (PAaKTOP SBOJIIOLUH.
BunooOpa3oBanue kak pe3ysbTaT MUKPOIBOJIOLUH
Tema 3.2. OcHoOBHOE co/iep:KaHue 2 OK-2
MakposBoiaoun | Teoperuueckoe o0ydyeHue: 2 OK-4
sl Maxkpoaosmtonus. @opMbl 1 OCHOBHBIE HarnpaBieHust MakposBostouuu (A.H. Cesepuos). [lytu JIP6
Bo3sHukHOBeHHME | nocTHKEHUS OHooruueckoro nporpecca. Coxpanenue OMopasHooOpasus Ha 3emiie.
U pa3BUTHE ['unore3s! 1 TeOpHK BO3HUKHOBEHUS JKU3HU Ha 3emite. [1osBiIeHne IepBhIX KIETOK M UX YBOJIIOIHSL.
KU3HU Ha 3emire | TIpokaproOThI U SyKapUOTHI. [IPOUCX 0K ICHIE MHOTOKJIETOYHBIX OPraHH3MOB. BO3ZHHKHOBEHHE OCHOBHBIX
L[apPCTB 3YKapHOT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe odyueHnme: 2 OK-4
YeJ10BeKa — AHTpOnOIOTHs — HayKa 0 4enoBeke. CHCTEeMAaTHIeCKOe MOJIoKeHHe YenoBeka. CXOICTBO M OTIIHYHS JIP6, JIP7, JIPY,
aHTpoOMnoreHe3 YeJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTAJMM AaHTPOIIOTe€He3a. DBOIIOIMS COBPEMEHHOTO YeJIOBEKa. JIP10
YenoBeueckne packl U UX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka Io MaHeTe.
[TprucnocoOaeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHSM CPE/Ibl
Pa3nea 4. dxosorus 18
Tema 4.1. OcHoBHOE cogepkaHue 2 OK-1
Jxosornvyeckue | Teopernueckoe ooydyeHue: 2 OK-2
(hakTophbI 1 Cpensr 0OMTaHNs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIITHAS, TIOYBEHHAs, BHYTpHOpPTaHU3MeHHast. DHU3HUKO- OK -7
cpelbl AKU3HH XUMHUYECKHE OCOOCHHOCTH Ccpejl 00OMTaHMs opraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HU B Pa3HBIX JIP6, JIP9
cpenax. [Tonstue sxonornueckoro gakropa. Knaccuduxarms sxonorndeckux ¢pakroposn. [IpaBuio
vmuanmyMa 1O, JInbuxa. 3akon tonepantaoctu B. [llendopma
Tema 4.2. OcHoBHOE coep:xaHue 4 OK-1
Homyasinus, Teopernueckoe o0yueHue: 2 OK -2
coo0uecTBa, DKoJ0ru4ecKasi XapakTepUCTUKA BUJA U MOMYJISLUHN. DKOJIOTHYECKas HUILA BUAA. DKOJIOTHYECKUE OK -7
IKOCUCTEMbI XapakTepucTukH nomysinuu. Cool1iecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. CBsizu MeXIy JIP6, JIP9




opranuzMamu B 6uoreHo3e. CTpyKTypHbIe KOMIIOHEHTHI 3KOCUCTEMBIL: TPOAYLIEHThI, KOHCYMEHTHI,
penyuenTsl. KpyroBopoT BEIecTB ¥ MOTOK HEPTUH B dKocucTeMe. Tpoduueckie ypoBHH

IIpakTHyeckue 3aHATHA: 2

Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTENN SKOCUCTEMBI. buomacca 1 mpoayKIusi. DKOJIOrHYeCKHe

MUPaMUIbI YUCEN, OMOMACCHI M SHepruu. [IpaBuiio mupamMuIsl SHEPTUH.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IJaHUH 110 NIEPEHOCY BEUIECTBA U SHEPTHU B

HKOCUCTEMAX C COCTABJICHUE TPOPHUUECKUX eTIel U MUpaMu OMOMACChl ¥ DHEPTHH
Tema 4.3. OcHoBHOE co/lep:KaHue 2 OK-1
buocdepa - Teopernyeckoe o0yueHue: 2 OK -2
rJ100a1bHas buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uocdepe B tpynax B.M. Bepnanckoro. OK-7
axojiornyeckass | O6mactu 6uocepsl v ee KOMIOHEHTHI. JKuBoe BemecTBo 6uochepsl u €ro GyHKIuM. JIP6, JIP9, JIP10
cucremMa 3aKOHOMEPHOCTH cymiecTBOBaHMs Orocepbl. OcodeHHOCTH Orocdephl Kak rIT00ATbHOM YKOCUCTEMBI.

JluHamudeckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BEmECTB 1 OMOr€OXUMHUYECKUAE IIHKIIBI.

I'moGanbHBIE YKOJIOTHYECKUE MTPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:kaHue 4 OK-1
Baunsinue TeopeTnueckoe odyueHue: 2 OK-2
AHTPONOT€HHBIX | AHTPOIOTEeHHbIE BO3/IeHiCTBUS Ha Onocdepy. 3arpsi3sHEHUs Kak BUI aHTPOIIOI'€HHOT'O BO3ACHCTBHSI. OK-4
¢dakTopoB Ha AHTponoreHHble Bo3ieiCcTBUs Ha aTMoc(epy. Bo3neiictus Ha ruapocdepy. BoznelictBus Ha nmutochepy. OK-7
ouochepy AHTpoONOreHHble BO3/1eHCTBHS HAa OMoTHYECKHEe coo0IIecTBa. YTIyOIeHHO N3Y4alOTCsl OTXO/Ibl, CBA3aHHBIE JIP6, JIP10

C onpezeneHHol npodeccueil/cnenuaaTbHOCTbIO

IIpakTnyeckue 3aHATHA: 2

[TpakTryeckoe 3ansaTHe «OTXOABI IPOU3BOACTBAY

*B ToM uHciie NpodeccHoOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOT0 3aHATHS 2

[IpakTuueckoe 3anarue «OTx0/1bl Mpou3BoaAcTBa». Ha ocHOBe denepanbHOro KiacCU(pUKalnOHHOTO

KaTajora OTXO0B OIPEENSATh KIIaCC OMACHOCTH OTXOJIOB; arperaTHOe COCTOSTHUE U PU3NIecKyro Gpopmy

OTXOJIOB, 00pa3yromuxcs Ha paboueM MecTe / Ha 3Tanax MpOM3BOJICTBA, CBA3aHHBIE C ONPEAEICHHOM

npodeccueit/cnennanbHOCTHIO
Tema 4.5. OcHoBHOE coep:xaHue 4 OK-2
Bausinue Teoperuueckoe odyuenue: 2 OK-4
COLMAJILHO- 3110poBbE U ero cocraBistomue. GakTopsl, MOJIOKUTENBHO U OTPULIATENFHO BIMAIONINE HA OPraHU3M 2 OK -7
IKOJIOrHYecKHX | dernoBeka. [IpobiieMa TEXHOT€HHBIX BO3JICHCTBHI HA 3I0POBhE YETIOBEKA (IJEKTPOMAarHUTHEIE MOJIS,

ObITOBAs XHUMUs, MU30BITOYHBIC IOIYMBI, paavuaius 1 T.H.). A,Z[aHTaI_II/ISI OpraHr3Ma YCJIOBCKA K (I)aKTOpaM




(paxkTopoB Ha
310pOBbLE
YeJI0BeKa

oKpyKatoten cpeasl. [IpuHume! hopMupoBaHus 310pOBhecOEperaronero nmosenaeHus. Gusnveckas
AKTUBHOCTB U 310POBLC. bunoxumuueckue acreKkTbl palluOHAJIBHOI'O IMTAaHUSA

JlabopaTopHble 3aHATHSA:

JIaboparopHasi paboTa Ha BEIOOD:

1. Jlaboparopnas paboTa «YMCTBEHHasI pabOTOCIIOCOOHOCTHY
OgnazieHre MEeTOIaMu OIpe/IeNICHHs TOKa3aTeNell yMCTBEHHOU paboTOCIIOCOOHOCTH, 00BICHEHHE
MOJIYYEHHBIX PE3yIbTaTOB U ()OPMYIMPOBAHHUE BEIBOJIOB (MIMCHBMEHHO) C UCIIOJL30BAHNEM HAYIHBIX
MOHSTUH, TEOPHUIl U 3aKOHOB

2. JlaboparopHas pabora «BnusHue abnoTrndeckux GakTopoB HA YeIOBeKa (HU3KUE U BHICOKHE

TEMIIepaTyphl)»

W3yueHne MEXaHU3MOB aJanTalui OpraHMu3Ma 4eJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam U
00BSICHEHUE MOJIyYCHHBIX PE3YJIBTATOB U (POPMYIIMPOBAHUE BHIBOJIOB (TUCHBMEHHO) C UCIIOJIb30BAHUEM
HAYYHBIX TOHATUH, TCOPHIA U 3aKOHOB

*B ToM uHcJie MpodecCHOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue J1a00PaATOPHOTO 3aHATHS

B kauecTBe TpUrrepoB CHUXKAOUIMX PA0OTOCIOCOOHOCTh UCIOIb30BaTh YCIOBUS OCYIIECTBICHUS
poeCCHOHATFHOMN IEATENFHOCTH: IIIyM, TEeMIIEpaTypa, pu3ndeckas Harpy3Ka u T.1I.

JIP6, JIP7, JIP9,
JIP10

KoHnTpoabHasn
pabora

TeopeTnyeckre aceKThbl SKOJIOTUH

IpodeccuoHaILHO-OPMEHTHPOBAHHOE Co/lepKaHUeE (COAep:KAHNE IPUKIATHOTO MO/Y.JIs1)

Pasnea 5. buoJsorust B ;Ku3HH

Tema 5.1.
buorexHoaoruun
B JKU3HHU
KaXK10ro

OcHoBHOE cogepkaHue

N

Teopernueckoe coaepxanue:

buotexHonorus kak Hayka u pou3BocTBO. OCHOBHBIE HANPABJICHUS! COBPEMEHHONW OMOTEXHOJIOTHH.
Mertonbl OnorexHosnoruu. O6beKThl OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTHYECKUX U TE€HETHUECKUX
sKcnepuMeHToB. [IpaBuia noucka u aHanu3a OMO3KOIOTHYECKON HH(OPMAIIK U3 Pa3IMYHBIX HICTOUHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBa MacCOBOM MH(popMaiuu, cetb IHTepHET U npyrue)

IIpakTHYeckHne 3aHATHSA:

Ketficpl Ha aHanu3 nHGOPMALIUU O HAYYHBIX JOCTHKEHHUIX B 00JIACTH T€HETHUECKUX TEXHOJIOTHH,
KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIMN. 3aluTa Keiica: mpecTaBIeHUe pe3yIbTaToOB PEeLICHHs
KelCcoB (BBICTYIUICHUE C MTPE3eHTAINe )

OK-1

OK -2

OK - 4
JIP6, JIP7, JIP9,

JIP10

Tema 5.2.1. BHOTEXHO0JIOTMH B IPOMBILIVICHHOCTH

Tema 5.2.1.
BuorexHojgornmn

OcHoBHOe coaepkaHue

IIpakTHYeckHe 3aHATHSA:

OK-1
OK -2
OK -4




B Pa3BuTHe MpOMBIILIECHHONW OMOTEXHOIOTHIA U €€ MPUMEHEHHE B )KU3HU YEIIOBEKA, TIOUCK U aHAIIH3 JIP6, JIP7, JIP9,
NPOMBINUIEHHOC | HH(OPMAIMH U3 PA3TUYHBIX HICTOUHUKOB (Hay4YHas U yueOHO-HAYy4Has JIUTEpaTypa, CPeICTBA MACCOBOM JIP10
™ uHpopmanuu, cetb IHTEpHET U qpyrue)
Keticpl Ha ananu3 nHGOpPMALIUK O PA3BUTUU MPOMBIIUICHHOW OMOTEXHOJIOTHIA (TI0 TpyIIam)
3ammra kefica: [IpeacraBpienue pe3yabTaToOB PEIICHHs KeHCOB (BBICTYIUICHUE C TIPE3EHTAIIUEH )
IIpomexyTouna 2
sl aTTecTalus JuddepeHunpoBanHbIi 3a4eT
10 JMCHUIIHHE
Bcero: 72




3. YCJIOBUS PEAJIM3AILIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITINH

3.1. [Ins peaqu3anuu NporpaMmMbl U CHUIIMHBI 10JIKHBI ObITH MPEIYCMOTPEHbI CJIeXyIolue
crenuaJbHble MOMeIeHHs:

Kabuner «buonorum», OCHAIIEHHBIA OOOpPYAOBaHHEM: MeOENb, OCKa, MEJ, HarjsJaHbIe
nocoOust (KOMIUIEKTHI y4eOHBIX TaONMI], TUIAKaTOB), TEXHUYECKUMHU CPEICTBAMHU OOYUCHHUS:
KOMITBIOTEP C YCTPOWCTBAMHU BOCIIPOU3BEAECHUS 3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM,
YKa3Ka-[pe3eHTep IS IPe3CHTALH.

JlaGoparopus, ocHaieHHass OOOpyIOBaHUEM ISl MPOBEACHMS 3aHSATHI: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JiabopaTopHas nocyaa (mpoOHpKH, MOACTABKU AJi MPOOUPOK, MUHIIETHI,
MIECOK, CTYNKH C I[E€CTUKaMH, NPEIMETHbIE W IIOKPOBHBIE CTEKJIA, CTEKJISIHHbIE IAJIOYKH,
IpermapoBalibHbBIC UTIIBI, (UIBTPOBATBHAS OyMara (candeTku), CTakaHbl) THIEPTOHNYECKHUIA PACcTBOP
xjopuja Hatpus, 3%-HbIl pacTBOp NEpPOKCHIA BOJOPOAA, PAcTBOp Hoja B HOJUCTOM Kajuw,
TIIALEPHUH, KIIYOHH KapTOQeIs, JTUCT 3JI0/IeU KaHAJCKOH, IJI0]1 PIOMHBI OOBIKHOBEHHOH (pSOWMHBI MITH
TOMara), JIyK pernyarblii, pa3BeIeHHbIE B BOJE IPOAKH);

3.2. UnopmannonHoe odecnevyenne peaju3anum NporpamMmbl

OcHoBHas JInTepaTypa
1. buonorus O6mas 6uonorust 10 kiacc nox pen. B.M. Cusornazos, U.b. Aradonona, E.T.
3axaposa, 8-¢ uznanue, M.: JIpoda, 2019. — 250 c.
2. buonorus O6mas 6uonorust 11 xiracc nox pen. B.M. Cusornazos, U.b. Aradgonosa, E.T.
3axaposa, 7-e uznanue, M.: JIpoda, 2019. — 206¢.

JonojHuTEIbHAA JTUTEPATYpa
1. bBuornorus:: y4eOHHUK U TPAKTUKYM JJs CpeaHero mpodecCHOHaNbHOro oOpa3oBanus /
B. H. Spsirun [u ap.]; noa pemakuueit B. H. Speiruna. — 2-e u3ng. — Mocksa : M3naTenscTBoO

FOpaiit, 2023. — 378 ¢. URL.: https://urait.ru/bcode/511618
2. KOpmakoBa, O.U. buonorus: BeImaromyecs YYeHbIC : ydeOHOE TOcOOWe [UIsl  CPEIHETrO

npodeccuonansHoro obpazoanus / O. . lOmakoBa. — 2-¢ u3n. — MockBa : M3marenscTBo
IOpaiit, 2023. — 264 ¢. URL: https://urait.ru/bcode/517124

3. Jlamuukas, T.B. buonorus. Tectsl: y4eOHOe mMocoOMe Ajig CpedHero MpodeccnoHalIbHOTO
obpaszoBanus / T. B. Jlanuukas. — Mocksa : U3narensctBo Opaiit, 2023. — 40 c.Ky3Henos
AIl, Kum 3.B. Teorpapus (6a3oBblii ypoBenb). 10—11 xmaccel. — M., 2019. URL:
https://urait.ru/bcode/519715

4. buonorus. bazoBsiil 1 yrioy6neHHbi ypoBHU: 10—11 Kitaccsl : y4eOHHUK ISl CPeTHETO OOIIEero

obpazoBanus / B. H. fperua [m ap.] ; mon oOmeit pemakmmeir B. H. Speirmaa. — 2-e w3,
nepepad. wu jgom. —  MockBa: M3garemsctBo  FOpaibit, 2023.— 380c. URL:
https://urait.ru/bcode/530646



https://urait.ru/bcode/511618
https://urait.ru/bcode/517124
https://urait.ru/bcode/519715
https://urait.ru/bcode/530646

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUWS OBIIEOBPA3OBATEJBLHOM
JANCHUITVINHBI

KoHTpOo/Ib U OLleHKa Pe3yIbTaTOB OCBOCHUS 0011€00pa30BaTeIbHON TUCIUITIIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUIUIMHAPHBIE Pe3yNbTaThl, HalpaBlieHHbIE HA (OPMUPOBAHHE OOLIMX U MPO(EeCCHOHATBHBIX
KOMIIETEHIIMH 10 pa3/ienaM U TeMaM Co/epKaHusl yueOHOro Marepuania.

Oowmasn Paznea/Tema T oneHOYHBIX MePONPUATHI
KOMIIeTeHIUS

Pa3nen 1. Kuerka — KonrponsHas pabora
CTPYKTYPHO- «MoJIeKyJISIpHBIN YPOBEHB
GyHKIHOHAIbHAS eTHHHIIA OpraHu3anyu XUBOIro»
“KMBOT'Q

OK 02 buonorus kak Hayka. O61mias 3amnoHeHne Ta0IUIbI C OIMUCAHUEM
XapaKTEPUCTHKA KU3HH METO/10B MUKPOCKOIIMPOBAHHUS C UX

JIOCTOMHCTBAaMHU U HEJOCTATKAMH.
3anonnenue Tabauisl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUMY

3anonHeHne CPaBHUTEIHHOM TAOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE

YKUBOT'O
OK 01 CrpykrypHO-byHKuHoHambHast |OueHnBaeMast JUCKYCCHs 110 BOIIpocam
OK 02 OpraHu3anys KJIeToK JNEKIUH
OK 04 Pa3paboTka MeHTanbHOMN KapThl MO

KJIaCCU(PUKALUU KIJIETOK U UX CTPOEHUIO
Ha MPO- U DYKAPUOTUUYECKUX U 10
[[apCTBaM B MUHHU T'PYIIIax
BrimonHenue u 3amuTa 1a00paTopHbIX
pabor:

«CTpoeHue KieTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKIIIOUEHUS (Kpaxmall, KapOTUHOH/IBI,
XJIOPOIUIACTBI, XPOMOTLJIACTHI)»
[Ipaktnueckoe 3anstue. [lpencrasnenue
YCTHBIX COOOIIEHUH C TIPe3eHTAINEH,
MOATOTOBJICHHBIX 110 IEPEUHIO
HWCTOYHUKOB, PEKOMEHJOBAaHHBIX

npernoaaBaTeIeM
OK 01 CtpykTypHO-QYHKIHOHATIbHBIE |DpPOHTANBHBIN OIPOC
OK 02 (bakTOpBI HACIEICTBEHHOCTH Pazpabotka rimoccapus

Pemenue 3anay Ha onpeneneHne
IIOCJIEI0BATEIBLHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykneotunos JJHK

OK 02 OOMeH BelecTB U OpOoHTATBHBIN OMPOC

IPEBpaAILICHHUEC SHEPTHUH B KIICTKE 3aronHeHne CpaBHHTeHLHOﬁ Ta6J'II/ILII>I
XapaKTepUCTUK TUIIOB 0OMEHa
BCIICCTB




OK 02
OK 04

JKU3HEHHBIN 1K KIETKH.
Murto3s. Meiio3

OOcyxeHne TT0 BOIPOcaM JEKINU
PazpaboTka JeHTbl BpeMEeHU
’KM3HEHHOTO LIMKJIa

Paznen 2. Ctpoenue u
(pyHKuMH oprannzmMa

Konrtponbnas padota “Ctpoenue u
dbyHKIMH opraHu3Ma’

OK 02
OK 04

CrtpoeHnue opranusma

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThI
TKaHEil, OpraHoB ¥ CHCTEM OPraHOB
OpraHu3MOB (PaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPaTKOM XapaKTePHCTHKOM
ux QyHKIMiA

OK 02

@DopMbI pa3MHOKEHUS
OpraHU3MOB

®poHTaTIBHBINA OITPOC

3anonHeHne TabIMIIbI ¢ KPaTKOH
XapaKTepUCTUKON U puMepamMu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OnTorenes paCTeHHﬁ, JKNBOTHBIX
X1 49CJIOBCKaA

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHe3a
OTZIEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIpyIIIaM
Tect/ompoc

CocraBiieHnE )KM3HEHHBIX [IUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAOBaHUA

Pazpabotka rioccapus
@pPOHTAIBHBIN OIIPOC

Tect 1o Bonpocam nekuuu
Pewmenne 3amau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IPHU3HAKOB ITPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAaHUU,
COCTABJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIBaHUSI

OK 01
OK 02

CreruieHHO€e HaCIEI0OBaHNE
MIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pewenue 3amau Ha onpenenexHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB IIPU
CIICTIJICHHOM HacJeJ0BaHHUH,
COCTaBJICHHE TEHOTHITMUECKHUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.

Pemenue 3aga4 Ha onpeneneHne Tuna
MyTalliy IIpH IIepeaaye
HAaCJICICTBECHHBIX HpI/ISHaKOB,
COCTABJICHUEC I'CHOTHUIITNYCCKUX CXEM
CKpeILIUBaHUsI




Pasznea 3. Teopus 3BoJ1I0OLUN

Kontponbnas padota “TeopeTndeckue
ACIEKTHI BOJIIOIIMHN KU3HHU Ha 3emire”

OK 02 Hcropust 3BOIIIOIIMOHHOTO @pOHTaIBHBIN OIIPOC

OK 04 YYCHHUSL. MI/IKpOSBOJ'IIOHI/Iﬂ Pa3pa60TKa rjioccapus TCPMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
ABOJTIOIIMOHHOTO YICHHUS

OK 02 MakposBontonus. OueHuBaemasi TUCKyCCHUS:

OK 04 BO3HMKHOBEHHUE M PA3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3eMiie OHOJOrN4eCKON TEPMUHOJIOTUU U

CUMBOJIMKH JUTSI TOKA3aTEIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEeMATUYECKUX TPYIIIT
Pa3paboTka 1eHTbl BpeMEeHU
BO3HUKHOBEHHUS U PAa3BUTHSI )KU3HU Ha
3emuiie

OK 02 [Ipoucxoxaenue yenoBeka — OpOHTAIBHBIN ONPOC

OK 04 aHTPOIIOTEHE3 Pa3paboTka neHTBl BpeMEHU
MPOUCXOXKICHUS YeTIOBEKa

Pa3nen 4. Dxojiorus

OK 01 Dkojorudeckue GpakTopsl U Tect 1o 3xomoruyeckuM GaxkrTopam 1

OK 02 Cpelibl )KH3HU cpelnam >KU3HU OPraHU3MOB

OK 07

OK 01 [Tomymsius, cooOriecTna, CocraBneHue cxemM KpyroBopora

OK 02 OKOCUCTEMBI BEILIECTB, UCIIOJIb3YS MAaTePHAJIbI

OK 07 JCKITUU
Pemenne npakTuKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJaHHi 10 epeHoCy
BEIIIECTBA U PHEPTUH B SKOCHUCTEMAX C
cocTaBleHHe TPOPHUUECKHX Ienel u
nupaMu] 6MoMacchl U SHEPTUU

OK 01 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHS

OK 02 9KOJIOTMYECKask CUCTEMA Tect

OK 07

OK 01 Binsaue aHTpOnoreHHsIx Tect

OK 02 ¢dakTopoB Ha Ouochepy [Ipaktuyeckas padora “OTx0/bl

OK 04 MPOU3BOACTBA”

OK 07

OK 02 Bausuue cormanbHO- OneHuBaemast TUCKYCCHS

OK 04 SKOJIOTHYECKUX (PaKTOPOB Ha Brinonnenue 1abopaTtopHoil paboTs! Ha

OK 07 BBIOOD:

3J0POBBEC YCIOBCKA

"VMcTBeHHas paboToCcnocoOHOCTR",
"Bnustaue abnotnyeckux (HakTopoB Ha
4esloBeKa (HU3KHUE U BBICOKHE
TeMneparypsol)”

Paznen 5. buoJiorust B ;KU3HU

3amuTa Keiica: mpecTaBiIeHue
PE3yNIbTATOB PEIICHUS KEHCOB
(BBICTYILIEHUE C TTPE3EHTAIUEH )




OK 01

buorexHonoruu B )XKU3HU

BrimosHeHue kelica Ha aHAIU3

OK 02 KaXKJI0TO MH(OPMALIUY O HAYYHBIX JOCTHKCHUSIX

OK 04 B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOUW WHKEHEPUH, TTHUIIEBHIX
OMOTEXHOJIOTHH (110 TpymIam),
MIPEJICTABICHHUE PE3YJIHTATOB PEIICHHUS
KelcoB

OK 01 [TpombleHHas 6noTexHOJIOTHs |BBINOIHEHNE Keiica Ha aHaIn3

OK 02 uH(bOpMaIuU O Pa3BUTUI

OK 04

MPOMBIITUICHHOW OMOTEXHOJIOTHH (110
rpymnmnam), IpeJacTaBlIeHrue Pe3yIbTaTOB
pelIeHHS KeCOB




JIMCT-BKJIAJIKA PABOYEN ITPOT'PAMMbI YUEBHOM JTUCLATIIMHBI BUOJIOT S
(Haumenosanue)
IUIA COELUAIEHOCTEN
40.02.04. FOpucnpyneHuus

JlononHeHus U u3MEeHeHus B paboueil mporpaMmbl
CBezieHus 0 epeyTBEpKACHUH paboyell IporpaMMbl Ha OYepeIHOM yueOHbIi roJy U perucTpanus n3MeHeHun

Ilonnuce DUO

npejcenaTens Kpatkoe conepxanue n3sMeHeHUN
MK IperoiaBaTens

Ne . PaccmoTpeno u
YueOHBbIii rojx
/o 0JI00pEHO
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