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1. O0mas XapakTepuCTUKA NPUMEPHOI padovyel MpPorpaMMbl
o0meodpa3zoBaTeIbHOM TUCUMILINHBI «brosorusy

1.1. MecTo aAucuMIuINHbI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CIIO

OOmieoOpa3oBarebHas  JUCIUILIAHA «buonorus»  sBsgETCS 00s13aTeIIbHOM JaCThIO
0011e00pa3oBaTenbHOr0 IUKIA 00pa3oBarenbHONM mporpammel B cooTBeTcTBUU ¢ ®I'OC CIIO 1o
criequaibHOCTH 38.02.04. KomMepuus (1o oTpaciasm).

TpynoeMkocTs aucuuminHbl «buosnorus» Ha 6a30BOM YpOBHE COCTaBIIsI€T 72 yaca, U3 KOTOPBIX 12
4acoB BKJIIOYAET npo¢ecCuoHaIbHO-OPUEHTUPOBAHHOE coJiepKaHue, YCUJIMBAIOLLEE
po(eCCHOHATIBHYIO COCTABIISIONIYIO TI0 KOHKPETHOM MPpOo(eccHy MM CIeNUaIbHOCTH B 3aBHCUMOCTH
ot ®I'OC CIIO nmpodeccun/criennaabHOCTH.

[IpodeccroHanbHO-OPUEHTUPOBAHHOE COJEPKAHUE pPEATU3yeTcsl B IPHUKIATHOM MOJIYyJe

(pazmen 5 “buonorwmst B Ku3HU’) A BCeX Npodeccuil/cCrenuaibHOCTel Ha MaTepHalie KeicoB,
CBSI3aHHBIX C aHATU30M HWHGOPMAIMK O PA3BUTHH W TPUMEHEHUH OMOTEXHOJOTHH MO OTpPacsM
Oyaymie npodecCHoHaNbHOM JesTenbHOCTH oOydaromuxcs. Kpome Toro, mnpodeccuoHaabHO-
OPUEHTUPOBAHHOE COJIEP)KAHME YYHUTHIBaeTCs B paszaene 4 “Okoynoruss” MpH  BBITOJIHECHUH
71ab0paTOPHBIX M MPAKTUYECKUX padoT, CBSA3aHHBIX ¢ Oynymied mpodecCHOHANbHON NeATeIbHOCTHIO
00y4aromxcs.

1.2. ]_le.]]l/l U IVIAaHUPYEMBbI€ PE3yJabTaThbl 0CBOCHUA TUCHUIIJIMHDBI:

Heas: ¢opmupoBaHHWE Yy CTYACHTOB TPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHu3aIlMy KUBBIX CUCTEM PAa3HOTO paHTa KaK OCHOBBI MPUHSITHS PEIICHUM B OTHOIIEHUH OOBEKTOB
YKUBOW TIPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAITUSX.

3agauu:

1) chopmupoBaTh MOHMMAaHHE CTPOCHHUS, MHOTOOOpa3usi U OCOOCHHOCTEW J>KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allld, 3aKOHOMEPHOCTEHN MPOTEeKaHUs OMOTOTHUECKUX MPOLIECCOB U SIBICHUN
B OKpYKaIOIIeH cpee, LEeJTOCTHOM HAay4HOW KapTHHBI MHUpPA, B3aUMOCBSA3M M B3aUMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS ONpPENENSITh *KUBble OOBEKTHl B IPUPOJIE; MPOBOAUTH HAOMIOACHUS 32
9KOCHUCTEMaMH IS BBISBIEHUS E€CTECTBEHHBIX M AHTPONOTEHHBIX H3MEHEHHM, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH,

3) cdopmupoBaTh HABBIKA TMPOBEICHUS MPOCTEUIINX OMOJOTHMUECKUX IKCIIEPUMEHTATBHBIX
UCCIIeIOBaHMM ¢ COOMI0ICHIEM MpaBui 0e30macHoro obpalieHus ¢ 00beKTaMi U 000PYAO0BaHUEM;

4) pa3BUTh YMEHHUS HCIOIb30BaTh MH(OPMALMIO OMOIOTHYECKOTO XapaKTepa W3 Pa3IHMuHbIX
HMCTOYHUKOB;

5) chopmMupoBaTh YMEHHSI POTHO3UPOBATH MOCIEACTBHS CBOCH JAESITELHOCTH 110 OTHOIICHHUIO K
OKpYJKaroIen cpejie, COOCTBEHHOMY 370pPOBbIO; 0OOOCHOBBIBATh M COOJIOIATh MEPhI MPOPUIAKTUKHI
3a00JIeBaHUH.

6) copMupoBaTh MOHUMAHNUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKH U TEXHOJIOTHH B
MPAKTUYECKOW JIESITEIIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH |
arpoOMOTEXHOJIOTHA.



1.2.2. Ilnanupyemblie pe3yJbTAaThl 0CBOeHHSI 001e00pa3oBaTeJbHOM TUCHUILVIMHBI B c00TBeTCTBMUH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

COO
Kon n Il1anupyeMbie pe3yabTaThl OCBOEHHS AMCHHILIAHDI
HANMEHOBaHHe
(])OpMpreMquX Oo6mue JMCuMILIMHAPHbIE
KOMIEeTeHIH i

OK 01. Beibupats
CIIOCOOBI pereHus
3a1a4
npoeCCUuOHATIBLHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHMS
- TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTHBHOH J€ATENHHOCTH TEXHOJOTMYECKOH H

COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIUUPOBATH,

IJIAaHUPOBaTh W CAMOCTOSITEJIBHO  BBITIOJIHATH  TaKYIO
JIeSTeTbHOCTb;
- UWHTEpeC K pasIu4HbIM cdepaM MmpodecCHOHATHHON

JESTEIIBHOCTH,
OBnajgeHne yHUBEpCalbHbBIMM Yy4EOHBIMU IO3HABATEJIbHBIMU
JEHUCTBUAMMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOAITENbHO (HOPMYJIMPOBATh U AKTyaIU3UPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK UM OCHOBAHMS AJIs
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OINpEAeNATh LEIN ACATEIbHOCTH, 3a/aBaTh IapaMeTpbl U
KPUTEPUN UX JTOCTHKEHUS;
3aKOHOMEPHOCTH U

- BBISIBJIATH MMPOTHUBOPCUHA B

paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OILICHUBATH
COOTBETCTBUE  pE3YyJbTAaTOB LEJAM, OIEHUBATh PHUCKHU
MMOCJICICTBUH NEATCILHOCTH;

- pa3BUBaThb KpPEATHUBHOE MBINUICHUE TMpPU  PELHICHUH

JKU3HEHHBIX TTPOOIeM

c(OpMUPOBAHHOCTh 3HAHMM O MECTe U POJM OHOJOTHH B
CUCTEME HAy4YyHOro 3HaHHs; (YHKIMOHAIBHONH TPaMOTHOCTU
YyeloBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPOo0eMm;
chOpPMUPOBAHHOCTh ~ YMEHHUS  PACKPBIBATh  COJAEpIKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTMYECKUX TEPMUHOB U TOHSTHIL:

JKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, IOIYJISLHUS,

JKocucTema, OuoreHo3, Ouocdepa; wmerabonuszm (oOMeH
BEIIICCTB u MIPEeBpaICHIEC SHEPTHH), roMeocTas
(camoperysmms), OMOCHHTE3 Oeka, CTPYKTYpHas

OpraHu3aIysl KHUBBIX CHCTEM, JTUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIIPOM3BEJICHHE (PENPOMYKIIHsI), HACICICTBEHHOCTD,
U3MEHYMBOCTh, OJHEPrO3aBHCUMOCTh, POCT U Ppa3BUTHE,
YpPOBHEBAsI OPTaHU3AIIHS;

c(hOpMUPOBAHHOCTh  YMEHHS

OCHOBOIIOJIararommux OMOIOTMYCCKUX Teopnﬁ n THUIIOTE3!:

pacKkpbeIBaTh  COJEPKaHHE
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOW,
MIPOUCXOXKJICHHS )KU3HU U YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Omosorndeckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, J. I'ekkensa, ®. Mromiepa, K.
bapa), rpaHuIel UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpuoOpeTeHrne OmbITa TPUMEHEHHUS] OCHOBHBIX METOJIOB
Hay4YHOTO Ounonoruu:
HaOMIOJIEHUsST W ONHUCAHUs JKUBBIX CHCTEM, IPOIIECCOB M

IIO3HAaHMU, HCIOJIB3YEMBIX B

SBJICHUM; OpraHu3alid M [pOBEJIEHUs OHOIIOTUYECKOTO




0) 0a30BbIe UCCIeI0BATEIbCKHE 1eCTBUS:

- BIQJETh HaBBIKAMH  y4eOHO-MCCIETIOBATENbCKOW U
IPOEKTHOH JIeATeIbHOCTH, HAaBBIKAMU Pa3pelieHus mpooiiem;

- BBISIBIISITh IPUYMHHO-CJIEICTBEHHbIE CBSI3U u
aKTyaJIu3UpOBaTh 3a/ladyy, BBIIBUraTh TUIIOTE3Y €€ pellIeHus,
HAaXOJUTh  apryMEeHTbl Al JIOKa3aTelbCTBa
YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

- AHAIM3UPOBATh IIOJIyYEHHbIE B XOJAE pELICHHUS 3aJayu

pe3yibTaThl,

CBOHX

KPUTHYCCKMU OLCHHUBATL HX OOCTOBCPHOCTD,
IMPOrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBUAX,

- yMeThb
IIPAKTUYECKYIO 00J1aCTH KUZHEAECATEIbHOCTH;

NEPCHOCUTh 3HAHWS B IIO03HABATCIBHYIO U
- YMEThb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIC HJCH, IpeiaraTh OPHIrHHAIbHBIC
MOJIXOJIbI U PEIICHUS;

- CIOCOOHOCTh HX UCIOJB30BAaHHS B II03HABATEILHOU U
COIIMATLHOM ITPAKTHUKE

OKCIICPUMCHTA, BBIABHUXKXCHUA THUIIOTE3, BbISIBJICHUA

3aBUCHUMOCTH MCKIAY HCCIICAYyCMbIMU BCJIMYHUHAMMU,

OOBSICHEHUS TIONYYEHHBIX Pe3yiIbTaTOB U (HOPMYIMPOBAHUS
BBIBOJZIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATUN, TEOPUM M

3aKOHOB;
cOPMUPOBAHHOCTh ~ YMEHHsSI  BBIIESATh  CYILECTBEHHBIC
OpU3HAKW BHUPYCOB, KJIETOK MPOKAPHOT U  DYKAPHUOT;

OJHOKJICTOYHBIX WM MHOI'OKJICTOYHBIX OpPraHu3MOB, BHIOB,

OMOreoIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEHISCTB U TMPEBPAIICHUS DHEPrUU B KIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOr0 OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJJOTBOPCHHUSI, PAa3BUTHS U
pPa3sMHOXKEHHUsS, HHIUBUAYAIbHOIO PA3BUTHS  OpraHHM3Ma
(oHTOreHe3a), OOpbOBI 3a CYHIECTBOBAaHHME, ECTECTBEHHOIO
otbopa, BUI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB
K cpene oOuTaHus,

AHTPOIIOTCHHBIX

BJIUSHUS KOMIIOHEHTOB OSKOCHCTEM,
JKOCHUCTEMAax  CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M MPEBPAILICHHE YHEPTUU B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS pEIIaTh OMOJIOTUYECKHE 3aJ]1auyH,
COCTABJISITh TE€HOTHITUYECKUE

U3MEHEHUHA B

CXCMbl CKpCIIMBAHUA  IJId
pa3HbIX THUIIOB HACJIICAOBAHUA TIPHU3HAKOB Yy

COCTaBJIsITb  CXCMBI

OpTraHnu3MoOB,
nepeHoca BCHICCTB W DHCPIrunld B

OKOCHUCTEMAX (I_ICHI/I IIMTaHWsA, ITMIICBBIC CeTI/I)

OK 02.
Hcnonws3zoBars
COBpPEMEHHBIE
CpeICcTBa TIOUCKa,
aHanmu3a u
UHTEPIpETann
uHpOpMaLnH, U
UH(POPMaLMOHHbIE

B o0s1acTH HEHHOCTH HAYYHOTI'O O3HAHUS:
- c(OpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKH M OOLIECTBEHHOMN

KyJIBTYD,
MECTa B

MPAKTHKH, OCHOBaHHOTO Ha Jajore
CIIOCOOCTBYIOIIETO OCO3HaHUIO
HOJHUKYJIBTYPHOM MHUDPE;

- COBCPIICHCTBOBAHUC SI3BIKOBOM 1M YUTATEIbCKOM KYJIbTYPbI

CBOCTO

chOpMUPOBAHHOCTh  YMEHUH OLIEHUBATh
nH(popMalio OHOJIOTUYECKOTO COJEPXKAaHUS, BKIIIOYAIOLIYIO

IICECBAOHAYYHbIC

KPpUTHYCCKHU

3HaAHUA nu3 Pa3IMYIHBIX HCTOYHUKOB
(cpeactBa MaccoBoil uH(poOpMaluwy,
MaTepualibl);  MHTEPIPETUPOBATH

COBPCMCHHBIX HCCIENOBaHUM B

Hay4YHO-IIONYJISIPHBIE
JTUYECKUE
OouoJIoruu,
OMOTEXHOJIOTHH; PacCMaTPUBaTh TII00ATbHBIE SKOJIOTHYSCKHUE

ACIICKThI
MCIUIMHCEC,




TEXHOJIOTUU TSI
BBITIOJTHCHMSI 32/1a4
npodecCuOHATbHON
JESTEIIbHOCTH

KaK CpeJICTBA B3aMMOACUCTBUS MEXAY JIIOJbMH M MO3HAHUSA
MUDPA;

- OCO3HAHHE LEHHOCTH HAyYHOU NESATEIHHOCTH, TOTOBHOCTD
OCYILECTBIIAITh MPOCKTHYIO u
JeSITeIbHOCTh HHAUBUYAIBHO U B IPYIIIIE;

OBnajgeHue yHUBEpCalbHbBIMM y4EOHBIMH IIO3HABATEJIbLHBIMU

NEUCTBUSIMU.

HCCICAOBATCIILCKYIO

B) paboTa ¢ ungopmanmeii:
- BJIaJICTh HABBIKAMU IMOJTYYCHUA I/IH(l)OpMaIlI/II/I N3 UICTOYHHUKOB
Pa3HbIX THIIOB, CAMOCTOATCIBHO OCYIICCTBIATL IIOUCK,
aHaM3, CHCTEMATH3alMI0 W HWHTEPHpEeTanuio HHGOpMAIHU
Pa3IUYHbBIX BUJIOB U (POPM NpEACTABICHUS;

- CO3/1aBaTh TEKCThl B Pa3NIUYHBIX (opmarax ¢ y4eToMm
Ha3Ha4YeHHUs MHQPOpPMAIMK M ILENEBON ayAUTOPHH, BBHIOHpas
ONTUMATIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3aI1H;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HH(QOPMAIINH, €€
COOTBETCTBUE MIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BaTh CpeacTBa

KOMMYHUKAIITMOHHBIX TEXHOJIOTHI B PEIICHUN KOTHUTUBHBIX,

MH(OPMaLIMOHHBIX u

KOMMYHUKATHBHBIX n OpraHn3allOHHBIX 3aga4 C

coOIr0IeHIEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, THUTHEHBI, PecypcocOepekeHusi, MPaBOBLIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIaICTh HAaBBIKaAaMHU PAaCIIO3HABAHUA W 3allIUThI I/IH(l)OpMaIII/II/I,

UH(POPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH

npoOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO MO3HUIIUIO;
CcOOCTBEHHBIE

c(OpPMUPOBAHHOCTh  yMEHUU

YCTHBIE

CcO31aBaThb

MNUCbMEHHBIE u CoO00IIeHUS Ha OCHOBE

OMOJIOrHYeCKOM I/IH(l)OpMaI_[I/II/I N3 HCCKOJIBKHMX HMCTOYHHKOB,
I'paMOTHO HCIIOJIB30BATDH MMOHSATUHHBINA alrapar ouoaoruu

OK 04. O dexTuBHO

B3aUMO/ICHCTBOBATh
u pabortathb B
KOJUIEKTUBE u
KOMaHie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH W
CaMOOITPENETIEHHUIO;

-OBJIaJICHNE HaBBIKAMH y4e0OHO-MCCIIeI0BATEITLCKOM,
MPOEKTHOM M COLIMAIbHOM AEATEIbHOCTH;

OBJ1agenue

YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMHA

JACHCTBUSAMMU:

HpI/IO6p€T€HI/IC OIlbITa MTPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHHA, HCIIOJIB3YCMBbIX B OMOJIOTUU:
Ha6J'IIO)I€HI/I${ N OIIHMCAaHUA KHUBBIX CHUCTEM, IIPOLIECCOB H

SBJICHUI; OpraHu3alMi M TPOBEJIEHHUs OHOIOTHYECKOTO
JKCIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTHU MEXIY UCCIIENYyEMbIMU BEIIMYMHAMU,




0) coBMecTHasA AeATEJbHOCTD.
- MOHMMAaTh W HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJHOU U
WHIUBUTyaJIbHOU PaboThI;
- MIPUHUMATD e
U KOOPJIWHHUPOBATH

COBMECTHOM JIESATCIbHOCTH,

OpraHU30BBIBATh JNEHWCTBUSA 1O €¢
JOCTMDKCHHUIO: COCTAaBJIATh IUIAaH JICHCTBUH, paclpencisiTh
pPOJIM C YYETOM MHEHUH yYaCTHUKOB OOCYKIATh Pe3yJbTaThl
COBMECTHOM PabOTHI;

-  KOOPAWHHPOBATh W BBINOJNHATE pPabOTy B  YCIOBHSIX
peanabHOrO, BUPTYaJIbHOTO u KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHIIECTBJISTh MO3UTHUBHOE CTPATETHMYECKOE IMOBEICHHUE B
pa3MYHBIX  CUTyalusX, MPOSIBISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJaanenue YHHBepPCAJbHBIMU peryisiTUBHbIMH
JelCTBUSIMU:

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- TPUHUMATh MOTUBBI W apTyMEHTHl JPYTHX IIFOJEH Ipu
aHaJIN3€ PE3YNbTATOB JIEATEIBHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFO/IEH HA OMIHOKH;

- pa3BUBATb CIIOCOOHOCTh ITOHUMATh MHp C IMO3ULUHU ApYroro
YCIOBCKa

OOBSICHEHHUS TOJYYCHHBIX PE3YNIbTaTOB M (OPMYIUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHMEM HAYYHBIX IOHSATHUNA, TEOPUH M
3aKOHOB

OK 07.
CopeiicTBoBaTh
COXPaHEHHUIO
OKpY’KaIOILIEeH
Cpelibl,
pecypcocOepexeHn
10, 3 (HEKTUBHO
JIEHCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, TOHUMaHUE
BIIMSTHUS COLMAIBLHO-KOHOMHYCCKUX MPOLIECCOB Ha
COCTOSIHME€ NPUPOJHOM M COLMAIBHOW Cpebl, OCO3HAHUE
r100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IUTAHUPOBAHUE U OCYILECTBJICHUE NEUCTBUN B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAHUA LEJNed YCTOMYMBOTO PpPA3BUTHS
YeJI0BEUYCCTBA;

AKTUBHOE  HENpUATHE  JEHCTBH,

IIPHUHOCAIINX BpEa

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHAThH MOJIyY€HHBIE 3HAHUS
JUIsL OOBSICHEHHSI OMOJIOTMYECKUX MPOLECCOB U SIBJICHUM, JUIs
IPUHATHS IPAKTUYECKUX PELICHUH B ITOBCEIHEBHOM JKU3HU C
uenblo obecrieueHus: 0€30MaCHOCTH CBOETO 3/I0pOBbS U
3I0pOBbsSl  OKPYXKAIOIUX JIOAEH, COOIIOACHUS 3J0pPOBOTO
oOpa3a >KU3HHU, HOPM I'PaMOTHOT'O MOBEJIEHUS B OKpYXKarolien
IPUPOIHOMN cpene; IIOHUMAaHNE HE00X0IMMOCTH
WCIIOJIb30BAHUS JTOCTHKEHHM COBpEMEHHOW OHOJOTUU U
OMOTEXHOJIOTUI AJISl PAlIMOHAIIEHOTO IPUPOONOIB30BAHUS




OKpY>Karollen Cpeae;

- YMCHHUC NPOTrHO3UPOBATH H€6J13,FOHpI/ISITHBI€ 3KOJIOTHYCCKHEC
MOCJICACTBHUA TPCATIPUHUMACMBIX HGfICTBHfI, npeaoTBpamaTb
HUX;

- paculMpeHHe OmbITa JIeATEIbHOCTH  SKOJIOTHYECKON
HAIPaBJIEHHOCTH;

- OBJIQJICHWE  HAaBBIKAMH  Y4eOHO-HCCIIEeI0BATEIbCKOH,
IPOEKTHON U COLMAJIBHON JesITeIbHOCTH




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJBHOM JUCIUILINHBI

2.1. O0beM TUCHUIIMHBI U BUAbI Y4e0OHOii padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpPaMMBbI THCHUTLIAHBI 72

B T.Y.

OcHoBHoOE coiepKaHue 72

BT. 4.:

TEOpEeTUIEeCKoe 00ydeHne 40
B T.4. IpOo¢eCCHOHATbHO-OPUEHTUPOBAHHOE CO/IEpP)KaHNE 2

MPAKTUYECKHUE 3aHSITUS 20
B T.4. IO eCCHOHATBHO-OPUEHTUPOBAHHOE CO/IePIKaHUe 8

1abopaTOpPHBIE 3aHATUS 4
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHHUE 2

KonTtposabHnas padora 6

IIpome:xxyTounas arrecranus (AuddepeHuMpPoOBaAHHBIN 3a4eT) 2




2.2. TemaTn4yecKuii IJIaH U COlePKAHHUE TUCHUILIHHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PeCcCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3esioB U TeEM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4YacoB | KOMIIETeHUHH
1 2 3 4

Pazneu 1. KiieTrka — cTpyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 18
Tema 1.1. OcHoOBHOE co/iep:KaHue 2 OK 2
Buogorusi kak | Teoperuveckoe ody4yenne: 2 JIP2, JIP9, JIP10
Hayka. O0masi  |CoppeMeHHbIC OTPACITH OMOTOrHUIECKHX 3HAHMIT. CBsI3b GHONOIHH C APYTHMH HAayKaMI: OHOXHMHUS,
XapaKTepUCTUK |OGuodusuka, OnoHuKa, reHoreorpadus u np. Poiab u Mmecto Ouonoruu B GopMUpOBaHUN COBPEMEHHOM
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHM3aliy )KUBOi Marepun. O0I1as xapakTepUCTHKA )KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XUMUYECKUI COCTaB KIETOK

Tema 1.2. OcHoOBHOE co/lep:KaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynxkuuonanbn | Kierounas teopus (T. IlIBann, M. llneiinen, P. BupxoB). OCHOBHBIC MOJI0KEHHSI COBPEMEHHOM OK -4
asl OPraHU3alUsl | KIECTOYHON TeopuHr. THIIBI KIIETOYHON OPraHU3aLUK: IPOKAPUOTHIECKUN U DYKAPUOTHIECKHIA. JIP2, JIP9, JIP10
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe MPOKapuoTUYECKOi kineTku. CTpoeHue

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

JlaGopaTopHble 3aHATHSA: 2

[IproGperenue onbITa NPUMEHEHHSI TEXHUKU MUKPOCKOITMPOBAHHUS IIPU BBIIIOJHEHUH JTAOOPaTOPHBIX

pabor:

JIaGoparopHas

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

ITonroToBka MUKpOIpENapaToB, HAOIIOAEHUE ¢ TOMOILBI0 MUKPOCKOIIA, BBISIBJICHUE PA3IHUUN MEXKITY

M3y4aeMbIMU 00beKTaMH, (POPMyYIHpPOBaHUE BHIBOJIOB

IpakTHyecKue 3aHATHS: 2

Bupychuble u 6akrepuanbHblie 3a00seBanus. O01Me TPUHIUITBI HCIIOJIb30BAHUS JIEKaPCTBEHHBIX BELIECTB.

OcobeHHOCTH TPUMEHEHUSI aHTHONOTUKOB. [IpecTaBieHne YCTHBIX COOOIIEHNI ¢ TPE3CHTAINEH,

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




¢yakmmonaasn | Xpomocomuas teopust T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTUYHbIE U JIP9, JIP10
ble (PAKTOPbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIIOWAHBIN U AUTUIONAHBIH Habop. Hyxnennossie kucnoter: JTHK, PHK
HACJIEJICTBEHHOC | HaXOXJ/IEHHUE B KIIETKE, X CTpOeHUE B QyHKIIMH. MaTpuyHbIe MPOLIECCH B KJIETKE: PEIUIMKaLUs, ONOCHHTE3
™ Oernka, pernapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA
IIpakTHyeckue 3aHATHA: 2
Pemenue 3ana4 Ha onpesesieHre NOCIe10BaTEIbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B CIIydae
M3MEHEHUs MTOCNIe10BaTeIbHOCTH HyKieoTua0B JJHK
Tema 1.4. OcCHOBHOE cojIep:KaHHe 2 OK -2
OOmen BemiecTB | Teopernueckoe o0yuenme: 2 JIP9, JIP10
u npeBpamenue | [Tonstue MeTaboaM3M. ACCUMUIISIUS U TUCCUMUISLINS — IBE CTOPOHBI MeTabonu3ma. Tumesl oomMeHa
JHEpPIruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBIH, a3po0HBIN 1 aHa’poOHBIH. [InacTnueckuii oomMeH. @OTOCUHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOe coep:kaHue 2 OK-2
Ku3HeHHBbIH TeopeTnueckoe odyueHue: 2 OK-4
UK/ KJIETKH. KIIeTOYHBIN UKL, €r0 NepuoAbl. MHUTO3, €ro CTaJuu M IPOUCXOASIIHNE IIPOLECCHL. Broaornueckoe JIP9, JIP10
Muro3. Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meitose. Kpoccunrosep. buonornueckuii
CMBICII MeW03a
KounTpoubnas MornekyssipHbli ypOBEHb OPraHU3aLMH KUBOT'O 2
padora
Pazgen 2. Ctpoenne n GyHKUMH OPraHu3Ma 20
Tema 2.1. OcHoBHOE cogepkaHue 2 OK -2
Crpoenne TeopeTnueckoe o0yueHue: 2 OK-4
opraHu3ma MHOTOKIIETOUHBIEC OpraHu3Mbl. B3aMOCBS3b 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
Pa3MHOKEHHUSs ®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
OnTorenes Teopernueckoe odyueHue: 2 OK-4
pacTeHHit, WunuBuyanbHOE pa3BUTHE OPraHU3MOB. IMOpHOreHe3 U ero ctaauu. [1ocTaIMOpHOHATTBHBIH EPHOI. JIP9, JIP10

AKUBOTHBIX U

CTa}II/II/I HOCT3M6pI/IOHaJ'II)HOFO Pa3BUTHA Y )KUBOTHBIX U YCJIOBCKA. HpﬂMOG H HECTIPAMOC pa3sBUTHUC.




YeJI0BeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. OcHoBHOE coep:kaHue 4 OK-2
3axonomepHoct | Teoperuyeckoe o0yyeHue: 2 OK-4
U HacjieoBaHusl | OCHOBHbBIC IOHSTHS TEHETUKH. 3aKOHOMEPHOCTU 00pa3oBaHus rameT. 3akousl I'. Mennens JIP9, JIP10

(MOHOTHOpHIHOE M TIOJUTHOPUIHOE CKpelnuBaHue). B3anMoaeiicTBre reHoB

IIpakTHYeckue 3aHATHSA: 2

Pemenue 3ana4 Ha onpe/eseHrne BepOsTHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB IIPH MOHO-,

I1-, TOJMTHOPUIHOM M aHATH3UPYIOIIEM CKPELIMBAaHUU, COCTABICHNE TeHOTUITMYECKUX CXEM

CKpEIIUBAHUS
Tema 2.5. OcHoOBHOe coiep:KaHue 4 OK-1
CuemnieHHnoe TeopeTnueckoe odyueHue: 2 OK-2
HacjeqoBaHue | 3axonsl T. Moprana. CluemienHoe HacleI0BaHKuE TEHOB, HapylIeHue cuerenns. Hacnenosanue JIP6, JIP9, JIP10
NMPHU3HAKOB MIPU3HAKOB, CLHEIUICHHBIX C TIOJIOM

IIpakTuyeckue 3aHATHSA: 2

Pemenue 3aay Ha onpesenieHne BEpOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB MIPU

CIIETJIEHHOM HAaCJIeI0BAaHUU, COCTABICHNE TeHOTUITMUYECKUX CXEM CKPEIMBaHUs
Tema 2.6. OcHoBHOE co/lep:KaHue 4 OK-1
3axonomepHoct | Teoperuueckoe odydeHue: 2 OK -2
" W3MeHYnBOCTh MTPU3HAKOB. BHIbI N3MEHYHBOCTH: HACIIEJICTBEHHAS U HEHACIIEJICTBEHHAs. 3aKOH OK -4
M3MEHYHBOCTH | TOMOJIOTMYECKHX PAIOB B HacleacTBeHHOM n3Menunsocty (H. . BaBuios). Myranuonnas Teopus JIP6, JIP9, JIP10

W3MEHUYMBOCTH. BUabl MyTanuii 1 npuYMHbI MX BO3HUKHOBEHUA. KapunoTun yenoseka. HacneactBeHHbie

3a00s1eBaHUs YeIOBeKa. | eHHbIE U XpOMOCOMHBIE OOJIE3HH UeioBeKa. boe3Hu ¢ HaciaeaCcTBEHHOM

MPEPACTIOI0KEHHOCTHI0. 3HAYeHUE MEUIIMHCKON TeHETUKH B TIPEIOTBPAIICHUH U JICYCHUN TEHETHYECKIX

3a00JIeBaHUI YeIOBeKa

IMpakTuyeckue 3aHATHSA: 2

Pemenue 3ana4 Ha onpe/eneHre TUIAa MyTAIMK [IPH Iepeaade HacIeACTBEHHBIX MPU3HAKOB, COCTABICHHE

TeHOTUITUYECKHUX CXEM CKPEIIMBAHUS
KonTtpoubnas 2

Crpoenue U pyHKIIUH OpraHu3Ma
padora
Paznen 3. Teopusi 3Bo/1ounu 6
Tema 3.1. OcHoBHOE coep:KaHue 2 OK-2
Hcropus Teopernueckoe odyueHue: 2 OK-4
IBOJIIOLMOHHOIO | [Tepsrie sBomonronnsie konnenuuu (XK.B. Jlamapk, JK.JI. Broddon). Isomonnonnas teopus Y. Japsuna. JIP9, JIP10




YUeHHusl. CunHTeTn4eckas TeOpHs SBOJIOIUH U €€ OCHOBHBIC TIOJI0KEHUSI.
Muxkpo3somouu | Mukpossosouus. [lonynsinus Kak sIeMeHTapHas eAMHUIA SBOIOUUH. | eHeTHUeCKuEe OCHOBBI HBOJIOIUH.
| DOneMeHTapHbIe (PaKTOPHI 3BOMIONMU. EcTecTBeHHBIN 0TOOP — HANIPABIAIOMINNA (PAKTOP SBOIOLNH.
BunooOpa3oBanue Kak pe3yibTaT MUKPOIBOIIOLUH
Tema 3.2. OcHoBHOE coep:kaHue 2 OK -2
MakposBoaouu | Teopernueckoe o0yueHuHe: 2 OK -4
sl Makponssomrorus. @PopMbl 1 OCHOBHBIE HarpaBiieHUs1 MakpodBororuu (A H. Ceseprion). [Tytu JIP6
BosnukHoOBeHMe | nocTrxkeHus Orosoruueckoro nporpecca. Coxpanenue 6Mopa3Hoodpasus Ha 3emie.
U pa3BUTHE I'unote3s! U TeOpUM BO3HUKHOBEHUS KM3HU Ha 3emiie. [losBiIeHNe NepBhIX KIETOK U UX IBOJIIOLMSL.
sKU3HM Ha 3emute | [TpokaprOThI M SYKapuOThI. [IpOMCXOXKIEHHE MHOTOKIICTOUYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX
L[APCTB 3YKapuoT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe odyueHnue: 2 OK-4
YeJI0BeKa — AHTponosiorus — Hayka o yesnoBeke. CucremaTHueckoe MojiokeHue yenopeka. CXoACTBO U OTIMYUS JIP6, JIP7, JIPY,
aHTPOIOreHe3 YeJI0BeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAJIMH aHTPOITOTEHE3a. DBOJIIOIIUSA COBPEMEHHOTO YEI0BEKA. JIP10
YenoBevyeckne packl M MX €IWHCTBO. Bpems u myTH pacceneHus 4yeloBeKa 1o IjIaHeTe.
[TprcnocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHSM CPEIIbI
Pa3nea 4. dxosorus 18
Tema 4.1. OcHoBHOE cogepkaHue 2 OK-1
Ixosornvyeckue | Teopernueckoe odydeHnue: 2 OK -2
(pakTOpHI M Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIIIHAsA, TOYBEHHAs, BHYTpHOpPTraHu3MeHHast. OU3nKo- OK -7
cpeabl ;KM3HH XUMHUYECKHE 0COOEHHOCTH cpell 00MTaHusl opraHu3mMoB. [IpucnocoOnenns OpraHu3MoB K dKHU3HH B Pa3HbIX JIP6, JIP9
cpenax. [lonsitue sxonornueckoro gakropa. Knaccuduxamms sxonornueckux ¢pakroposn. [IpaBuio
munnmyMa 0. JIubuxa. 3akon Tonepantnoctu B. llendopna
Tema 4.2. OcHoBHOE coep:kaHue 4 OK-1
Honynsinus, Teoperuueckoe o0yueHue: 2 OK-2
coo01ecTBa, DKOJIOrMYECKast XapaKTEPUCTHKA BH/IA W TIOMYIIAHHA. DKOJOIHYECKas HUIIIA BHIA. JKOJIOTHUECKHE OK -7
IKOCHCTEMBbI XapakTepucTHKH nomnyssiiu. CoobIecTBa 1 9KOCHCTEMBI. BroIieH03 U ero cTpykTypa. CBSI3U MEKITY JIP6, JIP9
opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBIL: TPOAYIIEHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BeIecTB ¥ MOTOK 3HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH
IpakTHyecKne 3aHATHS: 2

TpO(I)I/ILIeCKI/IC OCIH U CCTH. OcHOBHBIC TTOKa3aTeIN SKOCUCTEMEL. buoMacca u MpoaYyKIHA. DKOJIOTTYECKHUE




MUPaMU/Ibl YUCell, OMoMacchl ¥ SHepruu. [IpaBuiio mupamMus SHEPTUU.
Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aIIaHPII>1 110 ICPCHOCY BCUICCTBA U SHCPIrUn B
HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKUX LIETIeH U MUpaMul OMOMacChl U YHEPTUU

Tema 4.3. OcHoBHOE coep:kaHue 2 OK-1
Buocdepa - TeopeTnueckoe o0yueHue: 2 OK-2
ri100a/1bHas buocdepa — xuBas o6onouka 3emau. Passutue npencrabinenuii o onocdepe B Tpynax B.U. Bepnanckoro. OK -7
akoJornueckast | O6nactu 6uocdepsl U ee KOMIOHEHTHI. JKuBoe BemecTBo Ouochepsl U ero GyHKIMH. JIP6, JIP9, JIP10
cucreMa 3aKOHOMEPHOCTH CyIecTBoBaHuUs 6nocdepsl. OcobeHHOCTH OMocdephl KaK TI100aTbHON YKOCHCTEMBI.

Jlunamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOre0XMMUYECKUE IIUKIIBL.

['mobanpHbIe FKOIOTHYECKHE TPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE co/lep:KaHue 4 OK-1
Baunsinue TeopeTnueckoe odyueHue: 2 OK -2
AHTPOMOrEeHHBIX | AHTPOIOTEHHBIC BO3JCHCTBUS Ha Onocdepy. 3arpsa3HeHUs KaK BUJI aHTPOIIOTEHHOTO BO3JICHCTBUSI. OK -4
(¢paxTopoB Ha AnTpornorenHsie Bo3neiicTBus Ha atmochepy. BoszneiictBus Ha ruapocdepy. BoszneiictBus Ha mutochepy. OK -7
ouocdepy AHTPOIIOT€HHBIC BO3IEHCTBHS Ha OMOTHYECKHE COOOIIECTBa. YTIIyOIICHHO H3YJarOTCs OTXO/IbI, CBSI3aHHBIE JIP6, JIP10

C OIpeIeICHHON podeccueii/cCnenuanTbHOCThIO

IIpakTuyeckue 3aHATHSA: 2

[IpakTuueckoe 3ansaTue «OTXO/IBI IPOU3BOJICTBAY

*B Tom yuciie npogeccuoHATbHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe MPAKTHYECKOr0 3aHATHSA 2

[IpakTuueckoe 3anarue «OTX0/1bI MPOU3BOACTBa». Ha ocHOBE deepanbHOro KiacCH(pUKAIMOHHOTO

Karajora OTXOJIOB OIPEIENIATh KJIACC OMMACHOCTH OTXOJIOB; arperaTHOe COCTOSIHUE U (PU3UUYECKYIO popmy

OTXOJIOB, 00pa3yroNMXcs Ha paboueM MecTe / Ha 3Tarax MpON3BOCTBA, CBSI3aHHBIC C ONIPEICIICHHON

npodeccueit/cnenuailbHOCTbIO
Tema 4.5. OcHoBHOE coep:kaHue 4 OK -2
Bansinune Teopernueckoe o0yueHnue: 2 OK -4
COLIMAIBHO- 310poBbe U €T0 cocTaBisronue. GaKkTOPhI, MOJIOKUTEITHHO U OTPHUIIATEIIHLHO BIHUSIONINE HA OPTAaHU3M 2 OK -7
IKOJIOrHYecKHX | uenoBeka. [IpobiieMa TEXHOTEHHBIX BO3JICHCTBUI Ha 3/I0POBBE YeJIOBeKa (IJEKTPOMArHUTHBIE MO, JIP6, JIP7, JIP9,
¢axTopos Ha OBITOBAsI XUMUSI, H30BITOUHBIC ITYMBI, paJIHANAS U T.I1.). AJTanTaiiys OpraHu3Ma 4eJioBeka K pakropam JIP10
310pOBBE oKpyxarotet cpensl. [TpuHIHIBI hopMUPOBaHUS 3I0pOBhecOEeperaroIero nopeaeHus. Guzndeckas
qeIoBeKa aAKTUBHOCTbH M 3JI0POBbE. BHOXUMUYECKHE aCIIEKTHI PAIMOHAILHOTO ITUTAHUS

JlaGopaTopHbIe 3aHATHSA: 2

JlabopaTtopHas paboTta Ha BEIOOD:
1. Jlaboparopnas paboTa «YMCTBeHHast pab0TOCIIOCOOHOCTHY




OBnazieHre METOIaMu OIpeeNIeHHs ToKa3aTeNell yMCTBEHHON paboTOCIIOCOOHOCTH, O0bICHEHHE
MOJTyYSHHBIX PE3yJIbTATOB U (JOPMYIMPOBAHUE BBHIBOJIOB (TMCHBMEHHO) C MCIIOJIb30BAHNEM HAYUHBIX
MIOHATUM, TEOPUN U 3aKOHOB

2. Jlaboparopnas pabota «BrnusHue abnotndeckux (akTopoB Ha YeJIOBeKa (HU3KUE U BBICOKUE

TEMIEPATYPHI)»

W3yuenne MeXaHW3MOB aJaNnTalui OpraHU3Ma 4eJI0BeKa K HU3KUM U BBICOKUM TeMIIepaTypam U
00BSICHEHHUE MOJTyYCHHBIX PE3Y/IbTATOB U (POPMYIMPOBAHUE BHIBOJIOB (TMCHMEHHO) C HCIOJIB30BAHUEM
Hay4HbIX [IOHATHH, TEOPUH U 3aKOHOB

*B TomM 4ncie npodeccuoHATILHO-OPUEHTHPOBAHHOE CO/IePsKAHUE JIA00PATOPHOIO 3aHATHUSA 2

B kadecTBe TPUITEPOB CHUKAIOMIUX PAOOTOCIIOCOOHOCTD UCTIONIB30BaTh YCIOBHSI OCYIIIECTBICHUS

npoeCCUOHATILHOMN IEATEILHOCTH: IIIyM, TeMIlepaTypa, hu3ndeckas Harpys3Ka u T.II.
KoutpoabHnasn 2

Teopernueckue aceKThl IKOJIOTHH
padora
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue MPUKJIATHOTO MOTYJIA)
Pa3neu 5. buosiorust B :Ku3Hu 8 OK-1
Tema 5.1. OcHoBHoOe coJepkaHue 4 OK-2
buorexnosorun | Teopernueckoe copep:kanue: 2 OK-4
B KH3HH BroTexHomorus Kak Hayka ¥ Ipou3BoAcTBO. OCHOBHBIE HAITPABIEHHS COBPEMEHHOM OMOTEXHOIOTUH. JIP6, JIP7, JIPY,
Ka)Xa10ro Mertoabl OnorexHosoruu. O6beKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTHYECKUX U TE€HETHUECKUX JIP10

skcnepuMeHToB. [IpaBuia noucka u aHamu3a OMO3KOIOTHYECKON HH(OPMAIIK U3 Pa3IMYHBIX HICTOUHUKOB

(HayuyHas ¥ yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBOM MH(popmMaruu, cetb VIHTepHET u 1pyrue)

IIpakTnyeckune 3aHATHA: 2

Keticpl Ha aHanm3 nHGOPMALIUU O HAYYHBIX JOCTHKEHHSX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,

KJICTOYHOM MHXEHEPUH, MUIIEBBIX OMOTEXHOJIOIMH. 3aluTa Keica: mpeacTaBiIeHne pe3ybTaToB pPelIeHus

KeiCoB (BBICTYIJIEHUE C NTPE3EHTAINEH )
Tema 5.2.1. BUOTeXHOJIOTUM B IPOMBILLJIEHHOCTH 2 OK-1
Tema 5.2.1. OcHoBHOE coep:kaHue OK-2
buorexHosorun | [IpakTu4ecKue 3aHATHSA: 2 OK-4
B Pa3BuTtue npoMeIlIuIeHHON OMOTEXHOIOTUHN U €€ IPUMEHEHHUE B XKHU3HH YellOBeKa, MOUCK U aHaJIM3 JIP6, JIP7, JIP9,
MPOMBIIIIIEHHOC |y hopmanuy U3 pa3TMUHBIX HCTOYHUKOB (HaydHas H ydeOHO-HAayuHas JUTepaTypa, CPeacTBa MacCOBOM JIP10
™

nHpopmanuu, cetb UHTEpHET U Apyrue)
Keiicbl Ha aHanu3 HHPOPMAIMK O Pa3BUTHH IPOMBIIIJIEHHOW OMOTEXHOIOTHH (IO rpymam)

3amuTa Keiica: [IpencraBienue pe3yabTaToB pelieHus: KeHcoB (BBICTYIUICHHE C IPEe3eHTalue )




IIpome:xyToyHa
A aTTecTanus
10 TUCHUILIHHE

JuddepeHunpoBanHbIi 3a4eT

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-Mpe3eHTep Il IPEe3CHTALH.

JlaGoparopus, ocHaieHHass OOOpyIOBaHUEM JJIsi MPOBEACHMS 3aHSATHI: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JiabopaTopHas nocyaa (mpoOHpKH, MOACTABKU AJi MPOOUPOK, MUHIIETHI,
MIECOK, CTYNKH C I[E€CTUKaMH, NPEIMETHbIE W IIOKPOBHBIE CTEKJIA, CTEKJISIHHbIE IAJIOYKH,
MPernapoBalIbHBIC UTIIBI, (UIBTPOBATBHAS OyMara (cayerku), CTakaHbl) TUIIEPTOHUYECKHUI PacTBOP
xjopuja Hatpus, 3%-HbIl pacTBOp NEpPOKCHIA BOJOPOAA, PAcTBOp Hoja B HOJUCTOM Kajuw,
TIIALEPUH, KIIYOHH KapTOQes, TUCT 3JI0/IeH KaHAICKOH, 0 pSIOWHBI OOBIKHOBCHHOH (PSOWHBI HITH
TOMara), JIyK pernyarblii, pa3BeIcHHbIE 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 u3g. — Mocksa : 3naTenscTBoO

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

npodeccuonansHoro obpazoanus / O. . lOmakoBa. — 2-¢ u3n. — MockBa : M3narenscTBO
IOpaiit, 2023. — 264 ¢. URL: https://urait.ru/bcode/517124

3. Jlamuukas, T.B. buonorus. TecTsl: y4eOHOe mMocoOMe g CpeaHero MpohecCHOHATHLHOTO
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

KoHTpoJiIb ¥ oOleHKa pe3ylbTaTOB OCBOCHHUS  00meo0pa3oBaTeIbHON  AMCIIUTLIMHBI
PacKpBIBAIOTCS 4Yepe3 NUCHUIUITMHAPHBIC PE3yNIbTaThl, HAMpaBICHHBbIE Ha (QopMHpoBaHUE OOIMX W
npodeccuoHaNbHBIX KOMIIETEHIIUN MO pa3jiesiaM U TeMaM CoJIep KaHus yueOHOro Marepuara.

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 X

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-pyHKIHOHaIbHAS |OLeHuBaeMas 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
BKIIOUEHUS (KpaxMall, KaApOTUHOUIBI,
XJIOPOIUIACTBI, XPOMOTLJIACTHI)»
[Ipaktnueckoe 3anstue. [lpencrasnenue
YCTHBIX COOOIIEHUH C TIPe3eHTAINEH,
MOATOTOBJICHHBIX 110 IEPEUHIO
HWCTOYHUKOB, PEKOMEHJOBAaHHBIX

npernoaaBaTeIeM
OK 01 CrpykTypHO-QyHKIHOHATIbHBIE |DPOHTAIBHBIN OIIPOC
OK 02 (bakTOpBI HACIIEICTBEHHOCTH PaspaboTka 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

IpEBpAIICHUE SHEPTUM B KJIETKE | 3AIOIHEHUE CPABHUTENBHOM TaOIUIIbI
XapaKTePUCTUK THUIIOB OOMEHa
BEIIIECTB

OK 02 JKU3HEeHHBIN MK KIIETKH. OO6cyxeHre o BOmpocam JISKIHH




OK 04

Muro3. Meiios

PazpaboTka neHThI BpeMeHH
JKHU3HCHHOT'O [TUKJIa

Pasznen 2. Ctpoenue u
(yHKIIUM OpraHu3zMa

Kontponbnas padota “CtpoeHue u
¢byHKuMu opranuzma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas IUCKyCcCUs

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0BEK) C KPaTKOM XapaKTEpUCTUKON
ux QyHKIUN

OK 02

@opMBbl pa3MHOKEHUS
OpraHU3MOB

@pOHTAIBHBIN OIIPOC

3anojHeHne TaOIHIIbI ¢ KPATKOU
XapaKTepUCTHKON U TipuMepamu hopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOTeHEe3 PaCTeHH, )KUBOTHBIX
U YeJIOBEKa

Pa3paboTka JeHThI BpEMEHH C
XapaKTEPUCTUKON ITANlOB OHTOTCHE3a
OTJI€JIbHOM TPYNION )KUBOTHBIX U
YEJIOBEKA IO MUKPOTPYIIIam
Tect/onpoc

CocraBicHHE )KU3HCHHBIX ITUKIIOB
pacTeHul 1o otaenaM (MOXOBHUIHbBIC,
XBOMICBUIHBIC, TATIOPOTHUKOBUIHBIE,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTU HACTIEAOBaHUS

PazpaboTtka rioccapus
OpOoHTANBHBIH 0IPOC

Tect o Bompocam JIeKIUu
Pemenue 3anay Ha onpeeneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEICTBEHHBIX MPU3HAKOB MPU
MOHO-, JU-, HOJ'II/IFI/I6pI/II[HOM u
aHAITM3UPYIOIIEM CKPEIIMBAHHH,
COCTABJICHUEC I'CHOTUIIMYECKUX CXEM
CKpEIIUBaHUS

OK 01
OK 02

CueneHHoe HacIea0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amayd Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HaCJIeJOBAHHH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpEIIBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHue Tuna
MYTallMH IIPU iepegaye
HACJIEICTBEHHBIX ITPU3HAKOB,
COCTaBJICHHE TEHOTUIIMYECKUX CXEM
CKpEILIMBaHUS

Pasnen 3. Teopusi 3Bo/11ounu

Konrponsnas padora “Teopernueckue
aCTEKThl HBOJIIOIIMU KU3HU Ha 3emie”




OK 02

Hcropus 3BOIIONUOHHOTO

OpoHTATBHBIN OIIPOC

OK 04 yueHusi. MEKPO3BOIIOLHS Pa3paboTka rioccapusi TEpMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YYCHHS

OK 02 MakposBotonus. OueHuBaemasi TUCKyCCHUSA:

OK 04 BO3HUKHOBEHHUE U PA3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3emiie OHOJOrN4eCKON TEPMUHOJIOTUU U

CHUMBOJIMKH JUIS JJOKa3aTEIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIII
Pa3paboTka 1eHTBl BpeMEeHU
BO3HUKHOBEHHUS U PAa3BUTHSI )KU3HU HA
3emuiie

OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OIIPOC

OK 04 AQHTPOIIOTEHE3 Pa3paboTka n1eHTBl BpeMEHU
MIPOUCXOXKICHUS YeTIOBEKa

Pasznea 4. Dxomorus

OK 01 Dkonorudeckue GpakTopsl U TecT 1o skosorHYecKkuM GakTopam u

OK 02 Cpebl XKU3HU cpeliaM >KU3HU OpraHu3MOB

OK 07

OK 01 [Tomymsius, cooO1iecTna, CocraBneHue cxemM KpyroBopora

OK 02 5KOCHCTEMBI BEILECTB, MCIIONIb3Ysl MATEPHAIIBI

OK 07 JEKINN
Pemenue npakTHKO-OPUCHTHPOBAHHBIX
pacUYETHBIX 3aJIaHUM 10 TIEPEHOCY
BEIIECTBA U PHEPTUH B SKOCUCTEMAX C
cocTaBlieHHE TPOPHUUECKHX Ienel u
nupaMu]; OMOMacchl U SHEPTUU

OK 01 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHS

OK 02 HKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BiusHME aHTPONIOT€HHBIX Tect

OK 02 ¢dakxTopoB Ha OGuochepy [Ipaktuyeckas padora “OTx0/blI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 Bnusinue counanbHO- OnenuBaemast TUCKYCCHS

OK 04 IKOJIOTHUYECKUX (l)aKTOPOB Ha Brinonuenue na6opaTopH0171 pa6OTBI Ha

OK 07 37I0pPOBbE YEIIOBEKA BBIOOP:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Brnusinue abuotrueckux GakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMneparypsl)”

Pa3nes 5. buosnorus B :kuM3HM  |3aInnTa Kenca: IpeICTABICHNAE

pe3yabTaTOB peIIeHUs KecoB
(BBICTYILIEHUE C TTPE3EHTAIUEH )

OK 01 buorexnonoruu B KU3HU BrinosiHeHue Keiica Ha aHAIN3

OK 02 KaXJIOTO MH(OPMALIUY O HAYYHBIX JOCTHKECHUSIX

OK 04

B 00JIACTH T'€HETUYECKHUX TEXHOIOTHI,




KJIETOYHOU MH)XCHEPHH, THIIECBBIX
OMOTEeXHOJIOTHH (TI0 TpynIam),
IPECTaBICHUE PE3YIbTATOB PELICHHS
KEWCOB

OK 01
OK 02
OK 04

HpOMBIIHJ'IeHHaH OHMOTEXHOJIOTHS

Beinonnenue kelica Ha aHaIu3
nH(pOpMAIMY O Pa3BUTHU
MPOMBIIICHHON OMOTEXHOJIOTHH (110
rpynnam), IpeJACTaBI€HNUE PE3YyIbTaTOB
pELIEHHS KEMCOB
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