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1. OBIIIASI XAPAKTEPUCTHKA PABOYEM NPOT'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI « BUOJIOT' USD»

1.1. MecTo tucuMIuIMHbI B CTPYKTYpe o0pa3oBareabHol nporpammbl CITO
ObmeoOpa3oBaTenbHas qucHUIUinHA «buomorusy sBiseTcs 00s3aTENbHON YacThIO
0011e00pa3oBaTeabHOro UKIA 00pa3oBaTeabHON IporpaMMel B cootBeTcTBUN ¢ PI'OC
CIIO no cnenuansaoctu 24.02.02. [Tpon3BoACTBO aBUALIMOHHBIX JBUTATENCH

1.3. Henu 1 nu1aHupyembie pe3yJibTaThbl 0CBOCHHUA JUCHUILINHBI:

Heab: QopmupoBanue y CTYACHTOB TMPEACTABICHUS O  CTPYKTYpHO-
(GYHKIIMOHATBHOM OpraHU3alliy >KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPHUHSTHUS
pEIIeHUI B OTHOIIEHUU OOBEKTOB KUBOM MPUPOJIBI U B IPOU3BOICTBEHHBIX CUTYAITUSX.

3agaum:

1) chopmupoBaTh MOHMMaHUE CTPOCHUS, MHOTOOOpa3us U OCOOEHHOCTEN JKUBBIX
CUCTEM PAa3HOTO YPOBHS OpraHu3alliy, 3aKOHOMEPHOCTEW MPOTEKaHUsI OMOJIOTMYECKHUX
IIPOLIECCOB M SIBJICHUM B OKPY’KAIOLIEH Cpene, LEJIOCTHOM Hay4yHOW KapTUHBI MHUpA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS OIPEICIATh KUBbIE OOBEKTHI B MPHUPOJE; IMPOBOJIUTH
HAOJIIOICHUST 32 DKOCUCTEMaMHU JIJISl BBISABJICHHS] €CTECTBEHHBIX U aHTPOIOIE€HHBIX
W3MEHEHUH, HHTEPIPETUPOBAThH PE3YIbTaThl HAOIIOICHUIA,

3) chopmupoBaTh HaBBIKM  TPOBEACHHUS  MPOCTEUININX  OUOJIOTHYECKUX
AKCIIEPUMEHTAJIbHBIX UCCJIE0OBAaHUMN C COOI0OICHUEM MPaBU 0€30MacHOTO OOpaleHuUs
¢ 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HMCIOJb30BaTh MHPOPMALMIO OMOJOTMYECKOT0 XapakTepa M3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIIEACTBUS CBOCH NEATEILHOCTH T10
OTHOIIICHUIO K OKpY)KaIolel cpeae, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH H
coOr0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUM.

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKCHUN OMOJIOrMYECKON HAYKU U
TEXHOJIOTUHA B TMPAKTAUYECKOW JEATEIbHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH.



1.2.2. Ilnanupyembie pe3yJibTaThl OCBOCHHS 0011e00pa3oBaTebHOM AUCHUILIMHBI B c00TBeTCTBHHU ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO
Kon n ILtanupyemMbie pe3yJbTaThl 0CBOCHHUS THCHHILTHHBI
HAaHMeHOBaHHe
‘l’OPM“PyeM“UX Oo6mue! JuCuHIInHAPHbIE
KOMIeTeHIHii

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3a1a4
npoecCHOHATbHON
JeATeNTbHOCTH
NPUMEHUTEIBHO K
Pa3TUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHMSA:
- TOTOBHOCTH K TpPYAY,
Tpyaoiooue;

- TOTOBHOCTh K aKTUBHOW JEATEIHHOCTH TEXHOJIOTHYECKON U

OCO3HAaHUEC LCHHOCTU MaCTCPCTBA,

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOHUHUPOBATD,

IUIAHUPOBaTh W CAMOCTOSITENIbHO  BBIMIOJHATH  TaKylo
JESITeNIbHOCTD;
- HMHTEpEC K pa3auuHbiM cdepam mnpodeccuoHATbHON

JIeSITETLHOCTH,
OBnaneHue yHUBEPCATbHBIMH yUEOHBIMU IMO3HABATEIHHBIMU
JIEHCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE IeCTBHA:

dbopmMynHpoBaTh U AKTyaTU3UpPOBATh
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- CaMOCTOATCIIBHO

- YCTaHaBIIMBATh CYIIECTBEHHBIM MPU3HAK WU OCHOBAHMS IS
CpaBHEHUs, KiacCu(UKAIUU U 0000IICHMST,
- OMpeneNsITh IEeTH JeATEeILHOCTH, 3aJaBaTh MapameTpbl U

c(OpMUPOBAHHOCTh 3HAHUA O MECTE W POJH OMOJOTUU B
CUCTEME HAy4yHOro 3HaHMs; (YHKIMOHAJIbHON IpaMOTHOCTU
YeJI0BEKa JJISl PELEHUS )KU3HEHHBIX ITPO0JIeM;
C()OPMHPOBAHHOCTb ~ YMEHHUSl  PacKpbIBaTh  COJEpKaHHE
OCHOBOIOJIAraroluX OUOJOTMYECKUMX TEPMUHOB U IMOHSTHIA:

KU3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BUJ, MOILYJISLUA,

IKOCHCTeMa, OwuolreHo3, Ouocdepa; Merabonm3sM (0OMeEH
BEIIIECTB u IIpeBpaleHue SHEPTUH), roMeocTas
(camoperynsmus), OMOCHHTE3 Oenka, CTPYKTYpHasi

opraHuszanus )KUBbIX CUCTEM, TUCKPCTHOCTb, CaMOPLTyJIALUs,
CaMOBOCITPOU3BCACHUC (perOI[YKLII/IH), HaCJICaACTBCHHOCTD,

W3MEHYMBOCTb, JHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasi OpraHu3aLys;
chOpPMUPOBAHHOCTh ~ YMEHHUS  PACKpBIBATh  COJIECPIKAHHE

OCHOBOTIOJIATAIONIMX ~ OMOJOTHYECKMX TEOPHUH U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIOIMOHHOM,
MPOUCXO0XKICHUS KU3HHU U YETIOBEKA;

" YkasblBatoTCs IMYHOCTHbIE U MeTanpeaMeTHble pesyrnbTaTel u3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), hopmupyemble obLieobpasoBaTenbHom

OMCUUNITMHON

2[lncumnnuHapHele (NpegMeTHble) pesynbTaThl ykasbiBaloTces B cooTBeTcTBMM ¢ PIOC COO (B nocnegHer peaakumm ot 12.08.2022)
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KpUTCPUHU UX NJOCTHIKCHU,

- BBIIBJIATH 3aKOHOMEPHOCTHU u IMPOTUBOPECUMA B

paccMaTpruBaACMBbIX SABJICHUAX,

- BHOCHUTb KOPPEKTHBBI B JICSITEIILHOCTb, OILICHUBATh
COOTBETCTBUE  pE3YyJbTAaTOB  LEJSAM, OLEHHUBaThb  PHUCKU
IMOCJIEICTBUI IeSITeIbHOCTH,

- pa3BHBaThb KpPEAaTMBHOEC MBIIUICHUE TNPU  PEUICHUU

KU3HEHHBIX MPOOIIEM

0) 6a3oBbIe HCCIIeI0BaTeIbCKHE NeiiCTBUSA:
- BJaJIeTh HAaBBIKAMH  Y4€OHO-HCCIICIOBATCIBCKOW |
MIPOCKTHOM JIESATEIIbHOCTH, HABBIKAMU pa3pericHus IpooeMm;

- BBISIBJISITh NPUYUHHO-CJICJICTBEHHBIC CBSI3H u
aKTyaJIM3UpPOBATh 3a/1avy, BBIJIBUraTh TUIIOTE3Y €€ PEIICHHUS,
HAaXOJWTh  apTyMEHThl Ui JOKa3aTelbCTBa  CBOMX
yYTBEPKJACHUI, 3a]JaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

- QHAIM3MPOBATh TMOJIyYEHHBIE B XOJ€ pEUICHHs 3a7auu
pe3ynabTaThl, KPUTHYECKH OIIEHWBAaTh HUX JOCTOBEPHOCTH,
MPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSX;

- yMeTh

MMPaKTUICCKYHO obmacTu KUBHCOACATCIbHOCTH,

MEPEHOCUTD 3HaHUsg B  IIO3HABATCJILHYIO n

- YMGTL I/IHTerI/IpOBaTI) 3HAHUIA H3 paSHLIX npenMeTme
obnacreii;
- BBIIBUTI'ATh HOBBIC nacu, npezmaraTL OpI/IFI/IHa.]'II)HI)Ie

MoAXOAbI U PCHICHMA,

- CIIOCOOHOCTh HX HCIOJL30BAHUS B IIO3HABATCIBLHON U
COLIMAJIbHOM IMPAaKTUKEC

c(hOopMUPOBAHHOCTh YMEHHUSI PACKPHIBATh OCHOBOITOJIATAFOIIIHE
Ounosornueckue 3akoHbl U 3akoHoMepHocTH (I'. Mennaens, T.
Moprana, H.1. BaBunoma, O. I'ekkens, ®@. Mromiepa, K.
bapa), rpaHuIbl MX TPUMEHHUMOCTH K JKUBBIM CUCTEMaM;

NpUOOpPETEHUE OMbITa TPUMEHEHHS OCHOBHBIX METOJIOB

HAay4YHOI'O II0O3HaHUA, HCIIOJIB3YCMBIX B OHOJIOTHH:

H3.6JHOIIGHI/I$I U OIIHMCaHUA JKHBBIX CHCTCM, IIPOLCCCOB U

SIBJICHI/Iﬁ; opraHuvsaivi MW HNPOBEACHUSA OMOJIOTMYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA THUIIOTE3, BBbISIBIICHUA
3aBUCHUMOCTHU MCKIY HCCIICAYCMbIMU BCJIIMYMHaAMU,

OOBSICHEHUS TOJIyYEHHBIX DPE3YJIbTAaTOB W (OPMYITHPOBAHUS
BBIBOJIOB C MKCIIOJIB30BAHMEM HAYUYHBIX IIOHATHH, TEOPUM U

3aKOHOB;
COPMUPOBAHHOCTh ~ YMEHHUSI  BBUICNATH  CYILECTBEHHbIC
NPU3HAKH  BHUPYCOB, KJIETOK HPOKAPHOT M  IYKApHOT;

OIHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OpPTraHU3MOB, BHIOB,

OMOreoleHO30B M JKOCHUCTEM; OCOOEHHOCTH TPOIIECCOB
oOMeHa BEIIECTB W TPEBPAIICHUS DSHEPIrUM B  KJIETKE,
(dboTOoCHHTE3a, TIIACTHYECKOTO W JIHEPreTUYECKOro oOMeEHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OIJI0JOTBOPEHHSI, Pa3BUTHUS U
Pa3MHOXKCHU, WHIAWBUAYAJIbHOT'O pa3BUTHA opraHmusma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
oTOOpa, BHI000pa3oBaHusl, IPUCTIOCOOTICHHOCTH OPTraHU3MOB
K Cpeac O6I/ITaHI/I$I, BJIMAHHUA KOMIIOHCHTOB 3KOCHUCTEM,

AQHTPONIOTEHHBIX ~ M3MEHEHMHM B  DKOCUCTEMax  CBOEH

MECTHOCTH, KPyrOBOPOTa BEIIECTB U MPEBPAIICHIE SHEPTHUH B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHSI PEIIaTh OMOJIOTMYECKUE 3aJIauH,
COCTaBJIsITb I'€CHOTUIIMYCCKUEC

CXEMbl CKpCHIMBAHUA IS




pasHbIX THUIIOB HACIEJAOBAaHUS MPU3HAKOB y OPraHU3MOB,
COCTaBIISITh nepeHoca BEIIeCTB U
AKOCHCTEMAXx (LIeTH MUTAHMUS, TUILEBBIC CETH)

CXCMbI OHCprun B

OK 02.
Hcnonws3zoBarh
COBPEMEHHBIC
CpeICTBa IMOUCKA,
aHaIM3a u
WMHTEpIpeTaIu
uHpOpMaLUU 1
nHGOpPMAIIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npoeCCHOHATTLHON
JeSITeTbHOCTH

B 00s1acTH HEHHOCTH HAYYHOT'0 O3HAHUSA:
- cOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM

KYJIBTYP,
MECcTa B

IIPAaKTUKH, OCHOBAHHOI'O Ha JHUajIiore

CHOCO6CTBYIOHICFO OCO3HAaHUIO CBOC€TO
MOJIMKYJIIBTYPHOM MHPC;
- COBCPIICHCTBOBAHUC SI3BIKOBOM M YHMTATEIBCKOMN KYJIbTYPbI

KakK CpcacTBa BSaPIMOIIGﬁCTBI/Iﬂ MCXKAY JIIOAbMU W MO3HAHUSA

MUDA;
- OCO3HaHHE ILEHHOCTHU HAyYHOU AEATeIbHOCTH, FOTOBHOCTb
OCYIIECTBIISTh IIPOEKTHYIO u M CCIIEI0BATENILCKYIO

JEATEIBHOCTh HHANBUAYAIBHO U B TPYIIIIE;
OBnazneHne yHUBEPCAIbHBIMU YUE€OHBIMU I103HABATEIbHBIMU
JNENCTBUSAMMU:

B) pabora ¢ nndopmanmeii:

- BJIaJIeTh HaBBIKAMH OJIy4yeHHsI UH(OPMAIMK U3 UCTOUHHKOB
pa3HBIX CaMOCTOSITEJIBHO ~ OCYILECTBIISATh
aHaJM3, CHUCTEMATU3aLMI0 M HHTEepIpeTanuio HH(opMaluu

pa3IMYHbIX BUIOB U (HOPM IpeACTaBICHUS;

THIIOB, TIOHCK,

- co3JaBaTh TEKCTbl B PAa3NUYHBIX (opmMaTax C y4eToM
Ha3zHauyeHUs MH(POpMAIMK U 1EJeBOM ayAUTOpPUH, BbIOMpas
ONTUMAJIBHYIO (hOPMY ITPEACTABICHUS U BU3YyalIN3aLlUU;

- OLICHMBATh JOCTOBEPHOCTb, JETUTUMHOCTh UH(POPMAIIH, €
COOTBETCTBHE ITPABOBBIM U MOPAJILHO-3TUYECKMM HOpMaM,;

- UCIIOIb30BATh CpencTBa MH()OPMALIMOHHBIX u

KOMMYHUKAIITUOHHBIX TEXHOJIOTHUI B pPCIICHUN KOIHUTUBHBIX,

cOPMUPOBAHHOCTh ~ YMEHUU  KPUTUYECKHU
nH(pOpMaLIMI0 OUOJIOTUYECKOTO COJAEPIKAHUS, BKIIIOUYAIOIIYIO
TMICEBJOHAYYHBIE pa3IMYHBIX  HCTOYHHUKOB

OLICHUBATb

3HaHUS U3
(cpeactBa MaccoBoil uH(pOpMalUU, HAYYHO-IOMYJISIPHBIE

Marepuaibl);  HMHTEPIPETUPOBATH  ITHYECKHUE  ACHEKThI

COBPEMEHHBIX HCCJICIOBAaHUN B OHOJOTHUU, MEAUIIMHE,
OMOTEXHOJIOTHH; pacCMaTPUBATh IIO0ATBHBIE SKOJIOTHUECKUE
npo0JieMbl COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MO3HUILIUIO;

chOPMHUPOBAHHOCTh ~ YMEHHUM  CO37aBaTh  COOCTBEHHBIE
yCTHBIE  COOOIEHUsT  Ha

OMOJI0rHYECKOI I/IH(I)OpMaI_II/II/I U3 HCECKOJIBKHUX HMCTOYHHKOB,

IIMCHbMCHHBIC u OCHOBC

rpaMOTHO HCIIOJIB30BAaTh MMOHSATUUHBIN armapar OMoJIorun




3a1a4 c
TEXHUKHU

KOMMYHHMKATHBHBIX W OpPTaHH3aI[MOHHBIX
cOOIrOIeHUEM TpeboBaHU
0€30MMaCHOCTH, THUTHEHBI, PECYpCOCOCpPEKEHHsI, MPABOBBIX H
3TUYECKHX HOPM, HOPM HH()OPMALIMOHHON 0€30ITaCHOCTH;

9ProHOMHUKH,

- BJIaJIeTh HaBbIKAMU PACcIO3HABaHU U 3alIUTHl HH(DOPMALIUH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTMYHOCTH

OK 04. DdpdexTrBHO

B3aUMOJICHCTBOBATh
u paborathb B
KOJUICKTUBE u
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOIPEICICHHUIO;

-OBJIa/ICHUE HaBbIKaMU yueOHO-HCCIEeI0BATENbCKOMH,
MPOEKTHON M COLMATIbHOM JIEATEIIbHOCTH;

OBiiaieHHe  YHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBLIMHU
AeHCTBUAMMU:

0) coBMecTHasi 1esITeIbHOCTD:
- TMOHUMAaTh U HCHOJb30BaTh MPEUMYIIECTBA KOMaHAHOW U
WHIUBUAYAIBHON paboThI;

- MPUHUMATh e COBMECTHOU JIeITEeIILHOCTH,
OpPraHu30BbIBATh U KOOPAWHUPOBATH [JEUCTBUA IO €€
JOCTMIKEHHIO: COCTABJIATh IUIAH JACHUCTBHM, pPACHpPEACIISTH

POJM C y4EeTOM MHEHHMH YYaCTHHUKOB OOCYXJaTh Pe3yibTaThl
COBMECTHOI paboThI;

- KOOPIWHHPOBATH W BBINOJHATE pabOTy B  YCIOBHSX
peayIbHOTO, BUPTYaJIbHOTO u KOMOWHUPOBAaHHOTO
B3aUMO/ICHCTBHS;

- OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEJCHHUE B
Pa3IUYHbBIX OpOSIBIATE  TBOPUYECTBO  H

B006pa)KCHI/IC, OBITH HMHHUIIUATHUBHBIM

CUTyalusx,

OBJIaI[eHl/Ie YHUBEPCAJIbHBIMHA PEryasaiTUBHBIMHA
AEHCTBUAMU:
I') IPUHATHE ce0s1 U APYTUX JIIOJCH:

- INPUHAMATh MOTHUBBI M apryMEHTBhl APYIHX JIIOACH IpH

HpI/I06peTCHI/Ie OIbITa IPHUMCHCHHA OCHOBHBIX MCTOIAOB
HAay4YHOI'O IIO3HAaHU, HCIIOJIB3YCMbIX B OHOJIOrUH:
Ha6J'IIOI[eHI/IH U OIIHCAaHUA JKHUBBIX CHCTCM, IIPOLECCCOB U

ﬂBHGHHfI; opranu3anvi W HOPOBCACHUS OHOJIOTHYSCKOTO
OKCIICPUMCHTA, BBIABHXKXCHUA THUIIOTEC3, BBISIBJICHHA
3aBHCHUMOCTH MCKIAY HCCIICAYCMbIMU BCJIIMYHNHAMU,

OOBSICHEHHSI TOJYYCHHBIX PE3YyIbTaTOB U (HOPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAy4YHBIX TMOHSTHHI, TEOpUU U
3aKOHOB
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aHaJln3e pe3yJabTaToB JESATEIbLHOCTH;
- IPU3HABATh CBOE MIPABO U MPABO JAPYTUX JIIOAEH Ha OIINOKY;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH APYroro
YeJloBeKa

OK 07.
ConelcTBoBaTh
COXPAHEHUIO
OKpYyKarouiei
CpeIbl,
pecypcocOepexeHu
10, IPUMEHSATD
3HaHHUA 00
HM3MCHCHHUU KIINMAaTa,
TIPUHITUIIBI
OepexKIIMBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JICICTBOBATH B
Ype3BbIYANHBIX
CUTYalLUsX

B 00/1acTH 3K0710rH4€CKOr0 BOCIIMTAHUSA

- ¢(OpMUPOBAHHOCTH IKOJIOIMUYECKON KYJIbTYpbI, TOHUMAaHUE
BIMSHHUS  COIMAIBHO-)KOHOMHUYECKUX  TMPOIIECCOB  Ha
COCTOSIHUE TPUPOJHOM W COLMAIBHOM Cpelbl, OCO3HAHUE
TII00ATFHOTO XapaKTepa IKOJIOTUISCKUX MTPOOIIeM;

- IJJAHUPOBAHUE U OCYILECTBIICHUE JEHUCTBUN B OKPY’KAIOIIEH
cpele Ha OCHOBE 3HAHMUS IeJIed YCTOWYMBOIO DPAa3BUTHS
YeJI0BEYECTBA;

aKTUBHOE JIEHCTBHI,
OKpY>Karolleu cpere;

- YMCHUC IIPOTrHO3UPOBATH HG6J’IaFOHpI/IHTHI>IC OKOJIOTHYCCKHEC

HCIIPUATHC MMPUHOCAIIHNX BpEa

MOCJIE/ICTBUS MPEANPUHUMAEMBIX JEUCTBHI, MpPEeIOTBpAIlaATh
UX;

- pacIupeHue OIIbITa JACATCIIBHOCTH 9KOJIOTHYSCKOM
HAIIPpaBJICHHOCTHU;
- OBJIAZICHHUC HaBbIKaMH y‘-Ie6HO-I/ICCJ'IC}10BaTGJ'IBCKOI71,

HpOCKTHOfI 1 COLMAJIbHOMN IeATEIbHOCTH

C(OPMHUPOBAHHOCTb YMEHUS NPUMEHATh MOJTY4YEHHbIE 3HAHMS
JUId 00BsACHEHHs OMOJIOIMUYECKHX IPOLECCOB U SIBJICHUH, AJIS
HNPUHATHS IPAKTUYECKUX PELIEHUIN B MOBCEJHEBHOM KU3HU C
LeNnpl0  obecriedeHus: O€30MaCHOCTH CBOETO 3/0POBbS U
3/I0pOBbsl OKPYXKAIOUIMX JIIOJEH, COONIIO/IEHUsI 3/10pOBOTO
o0paza >KU3HU, HOPM IPaMOTHOTO IOBEJCHUS B OKPY’KaroLIeH
IIPUPOIHOMN cpene; ITOHUMAaHHE HE00X0IMMOCTHU
UCIOJIb30BAaHUSl JIOCTHXKEHUH COBPEMEHHOW OHONOTHH U
OMOTEXHOJIOTUH JUIsl pallMOHAIBHOIO IPUPOI0IOIb30BAHUS

MaKCUMaJIbHOW yueOHON Harpy3ku oOydvaromierocs 72 yaca, B TOM YHCIIE:

1.3. PexoMeHyemMoe KOJIUY€CTBO YACOB HA OCBOEHME NPOrPpaMMbl TUCHUILINHBI:

TeopeTHUYecKoro ooyuenus 44 yacon
MPAKTUYECKUX 3aHATUM 24 yacoB
caMOCTOsTeNIbHAs BHeayAUTOpHAas paboTa 4 yaca




2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHON

JAUCHUIIVIMHBI « BUOJIOT' US»

2.1. O0beM JUCHMILIMHBI M BUAbI y4eOHOH padoThl

Bun yueOHo# padoThl

Oo0vem uacos

1 cemecmp 2 cemecmp
MaxkcumanbHas yueOHasi HArpy3Ka (Bcero) 36 36
Oo0s13aTeIbHAA AyIUTOPHAS yYeOHAasl HATPY3Ka 34 34
(Bcero)
B TOM YHCJIE:
JICKIIUHU 24 20
IIPAKTUYECKUE 3aHATHUSA 10 14
Dopmbl RPOMENCYMOUHOU ammecmayuy HHuggpeperyu-
POBAHHDIL
3auem
CamocTosiTe/IbHAS BHEAYIUTOPHAS Y4eOHast 2 2
HArpy3Ka (Bcero)




2.2. TemaTnuyecKuii IJIaH M CoJepPKAHUE TUCHUILTUHBI

HaumenoBanue Coaeprxanue y4eOHOro MmarepuaJia (0CHOBHOe M PogecCHOHATbHO-0PHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3iesioB M TeM JlabopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) YacoB | KOMIIETeHIMH
1 2 3 4

Pazjnen 1. KiteTka — cTpyKTYpHO-(PYHKIIHOHAIbHAS € TMHUIIA )KUBOTO 16
Tema 1.1. OcHoBHOe coepxaHue 2 OK 2
buogorus kak Teoperuueckoe o0y4eHue: 2
Hayka. O0mast | CoppemeHHbIE OTPACIH GHOTOrMYECKUX 3HAHHIT. CBS3b GHOIOTHH C JIPYTUMU HayKamu: OMOXUMHUS,
XapaKTepUCTHK |Guodusuka, OnoHMKa, renoreorpadus u ap. Pomas u mecto Guonoruu B GOpMHUPOBAHUN COBPEMEHHON
a JKM3HH Hay4YHOH KapTHHBI MUpa. Y pPOBHM OpraHU3alMy kuBoi MaTepun. OO11as XapakTepUCTUKA KU3HH, CBOHCTBA

JKUBBIX CUCTEM. XUMHUYECKUN COCTaB KIIETOK
Tema 1.2. OcHoBHOe coepxaHue 6 OK -1
CrpykTypHO- Teopernueckoe o0y4eHue: 2 OK-2
¢pynxuuonansH | Knerounas reopust (T. [IBann, M. [lneiinen, P. Bupxos). OCHOBHBIE [T0JI0KEHHUS COBPEMEHHOM OK-4
asi OPraHM3alusA | KJIETOYHOU TeOpUU. THIIBI KJIETOYHON OPraHU3alMU: IPOKAPUOTHYECKHUI U JyKapHUOTHYECKHI.
KJIETOK OAHOKJIETOYHBIE 1 MHOTOKJIETOYHBIE OpraHnu3Mbl. CTpoeHHE IPOKapuOTHUYeCKOn KieTku. CTpoeHue

9yKapuoTHYECKOH KieTku. HekneTounsle popmbl skU3HU (BUPYCHI, OakTeprodaru)

IIpakTHYeckHe 3aHATHA: 4

CrpoeHue KJIeTKH (pacTeHus, )KUBOTHBIE, TPUObI) U KIETOUYHbIE BKIIOUEHHUS (KpaxMall, KapOTUHOU/IbI,

XJIOPOIIIACThI, XpOMOILIacThl). BupycHble u 6akTepuanbHbie 3a00neBanust. OOIIMe TPUHIUIIBI

MCIOJIb30BaHUs JIEKAPCTBEHHBIX BemlecTB. OcOOCHHOCTH pUMeHEeHUs aHTHONOTUKOB. [IpencraBnenue

YCTHBIX COOOIIIEHUH C TPe3eHTAIMe!, TOATOTOBIECHHBIX MO IEPEYHI0 HCTOUHUKOB, PEKOMEHI0BaHHBIX

IperoiaBaTeseM
Tema 1.3. OcHoBHoOE coJep:kaHue 4 OK-1
CtpykTypHO- Teopernueckoe odyueHue: 2 OK-2
¢pynkuuoHaabH | XpomocomHas Teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTUYHbIE U
ble (haKkTopbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIUTOUAHBIA U AUTUIONTHBIN Ha0op. Hyknennossie kucnotsl: JJTHK, PHK
HACJEJICTBEHHOC | HaXOXJEHHUE B KJIETKE, UX CTpOeHHE U (PyHKIMH. MaTpryuHbIe MPOLECCH B KJIETKE: PEIUIMKaLns, OMOCHHTE3
TH Oenka, pernaparnus. [ eHeTHUECKUit KO U €r0 CBOICTBA




HpaRTn'{ecmle 3aHATHUSA:

Pemrenue 3a1au Ha onpeneneHre nociieI0BaTeIbHOCTH HYKIICOTHI0B, aMUHOKHCIIOT B HOPME U B Cllydae
W3MEHEHUS MOCJIeI0BaTEIbHOCTH HYKIeoTu 0B JTHK

Tema 1.4. OcHoBHOe coepxaHue 2 OK -2
Oo0men BemiectB | Teopernueckoe o0yueHue: 2
u npespaienue | [Tonstue merabonu3M. ACCUMHIIIALNS U AUCCUMUIISIIIUS — JIBE€ CTOPOHBI MeTaboau3Ma. Tumbsl oOmMeHa
JHEpPIruM B BEILIECTB: aBTOTPOQHBIN U TeTepoTpOodHBIN, a3p0oOHBIN 1 aHA3pOoOHBIN. [TnacTudeckuii oOMeH. POTOCUHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHoOeE coaep:kanue 2 OK-2
/Ku3HeHHBIH TeopeTrnueckoe o0yuyeHue: 2 OK-4
HMKJ KJIETKH. Krnerounslii nuki, ero nepuoasl. MUTO3, €ro CTaAuy U MPOUCXOAsIIUe Ipoliecchl. bruonoruueckoe
Murto3. Meiio3 3HaYeHue MuTo3a. Melos u ero cranuu. [loBeaenue xpomocom B Meito3e. Kpoccunrosep. buosnornueckuit

CMBICII MeH03a
Pa3nen 2. Ctpoenue u pyHKUMH OPpranuzMa 18
Tema 2.1. OcHoBHoOe€ coaep:kanue 2 OK-2
Crtpoenne TeopeTuueckoe odyueHue: 2 OK -4
OpraHmusma MHOroK/IeTOYHbIe OpraHu3Mbl. B3aMOCBSI3b OPraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOUHOM OpTaHU3ME.

I'omeocTas opranusma u ero noJiiepkaHue B IpoLecce KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOe coaepxaHue 2 OK-2
DopmbI Teopernueckoe o0yuyeHue: 2
Pa3MHOKEeHMS ®dopMbl pa3MHOXKEHUS OpraHu3MoB. becrionoe 1 nosoBoe pa3MHox)eHHe. Buibl 0ecrioioro pa3MHOKEHHUS.
OpraHU3MOB [TonoBoe pasmHoxkenue. ['amerorenes y xuBoTHbIX. CriepmaToreHes 1 ooreres. CTpoeHHe MoJ0BBIX

KJ1eToK. OII010TBOPEHUE
Tema 2.3. OcHoBHOe coaepxaHue 2 OK -2
Omnrorene3 Teopernueckoe odyueHue: 2 OK -4
pacTreHmi, NHnuBuayanpHOE pa3BUTHE OPTaHU3MOB. DMOPHOTEHE3 U er0 cTaauu. [locTaMOprnoHaBHBINA TIEPHOT.
JKMBOTHBIX M Cranuu mocTIMOPUOHATBLHOTO Pa3BUTHS Y )KMBOTHBIX M 4esloBeka. [Ipsmoe u HempsiMoe pa3BUTHE.
YeJIOBeKa buonornueckoe crapenue u cMepTb. OHTOT€HE3 pacTEHUI
Tema 2.4. OcHoBHoOe€ coaep:kanue 4 OK-2
3akonomepuoct | Teopernueckoe oGyuenue: 2 OK-4

U HACJIeA0BaAaHUA

OcCHOBHbBIE TOHATHUS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Mennens
(MoHOTHOpHIHOE U TOJIMTUOPUIHOE CKpelnBaHue). B3aumoeiicTBue reHos
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HpaRTn'{ecmle 3aHATHUSA:

Pemenue 3aZla4 Ha OopCACICHUC BEPOATHOCTU BO3SHUKHOBCHHUA HACIICACTBCHHBIX ITPHU3HAKOB IIPX MOHO-,
An-, HOJII/IFI/I6pI/IZ[HOM 1 aHAJIM3UPYIOUICM CKPCIIMBAHUH, COCTABJICHUEC I'CHOTHIIMYCCKUX CXEM
CKpCIIBaHUs

Tema 2.5. OcHoBHoOE€ coaep:kaHue 4 OK-1
CuernieHHOe Teoperuueckoe 00yueHHe: 2 OK-2
HacJIeJ0OBaHue 3axonbl T. Moprana. CueruieHHOe HacjlelI0BaHUE T'eHOB, HapyllleHue cuersieHus. Hacienosanue
NPU3HAKOB MIPU3HAKOB, CLIEIIJICHHBIX C I10JIOM

IIpakTuyeckue 3aHATUA: 2

Pemenue 3amau Ha onpeeneHre BEpOATHOCTH BOSHUKHOBEHUS HACIIEACTBEHHBIX TPU3HAKOB MPH

CIIETJIEHHOM HACJIeJOBaHHUH, COCTABJICHHE TeHOTUITMYECKUX CXEM CKpPEIIMBAHUS
Tema 2.6. OcHoBHoOeE coaep:kanue 4 OK-1
3akonomepHocT | Teopernueckoe o0yueHuUe: 2 OK-2
| N3meHunBOCTh NpU3HAKOB. BU/Ibl N3MEHUYNBOCTH: HACJIEICTBEHHAs! M HEHACTIEICTBEHHAs. 3aKOH OK-4
U3MEHYHMBOCTH TOMOJIOTHUECKHUX PsII0B B HacyeAcTBeHHOoN n3MenunBocty (H.W. BaBunos). MyranunonHas Teopus

M3MEHYMBOCTU. Bubl MyTanuii 1 mpu4YMHbI UX BO3HUKHOBeHUs. Kapuotun uenoseka. HacnencTBenHble

3a00JeBaHUs YeJIoBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU uesoBeKa. bone3Hu ¢ HaciIeCTBEeHHOM

IIPEIPACIIOIOKEHHOCTEIO. 3HAUEHUE MEANIIMHCKON T€HETUKH B IPEJOTBPAILEHUN U JIECUEHUN T€HETHUECKUX

3a00JieBaHUI YeI0BeKa

IIpakTHYeckHe 3aHATHA: 2

Pemenue 3a1a4 Ha onpeielieHUe TUIIA MYTALMK [IPH NI€PEIayde HACIEICTBEHHBIX IIPU3HAKOB, COCTABJICHUE

T€HOTUITUYECKHUX CXEM CKpPEIIMBAHUS
Paznen 3. Teopus 3Bo01IUM 6
Tema 3.1. OcHoBHOe coaepxaHue 2 OK -2
HUcropus Teopernueckoe o0yuyeHue: 2 OK-4
IBOJIIOIHOHHOTO | [TepBrie aBomonnonHble KoHIenuu (OK.b. Jlamapk, X.JI. bropdon). DBomounonnas reopus Y. [lapeuna.
YYeHusl. CuHTeTH4ecKast TeOpHUs IBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
Muxpossoaoun | MukposBosonus. [Tomynsius Kak s7eMeHTapHast €AMHAIA YBOJIOUH. [ €HETHUECKIE OCHOBBI SBOJIOIUH.
| DOneMeHTapHbIe PaKTOPHI 3BOMIONMU. EcTecTBEHHBINH 0TOOP — HANPABIAIOMINNA (PAaKTOP SBOIOLUH.

BunooOpa3oBanue Kak pe3yiabTaT MUKPOIBOIIOLUT
Tema 3.2. OcHoBHoE coJep:kaHue 2 OK-2
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MaxkposBoawnu | Teopernueckoe o0yueHmue: 2 OK-4
fl. Maxkpoasosntonus. PopMbl 1 OCHOBHBIE HarlpaBiieHus Makpoasotonuu (A.H. Cesepuios). [Iytu
Bo3HukHOBeHHe | mocTKEHUs Ouoormueckoro nporpecca. Coxpanenue 6uopasHoodpasus Ha 3emIie.
U pa3BUTHE ['unoTe3s!l ¥ TeOprK BO3HUKHOBEHUS KU3HU Ha 3emiie. [1osiBIeHne IepBhIX KIETOK M UX YBOJIIOIHSL.
sku3HU Ha 3emute | [IpokapuoTsl u 9ykapuoThl. [IporcxoxieHne MHOTOKIIETOYHBIX OPraHU3MOB. BOZHHKHOBEHNE OCHOBHBIX

L[apPCTB 3YKapuoT
Tema 3.3. OcHoBHoOe€ coaep:kanue 2 OK-2
IIpoucxoxknenue | Teoperuueckoe odyuyeHue: 2 OK-4
yeJi0BeKa — AmnTpormnonorus — Hayka o yenoBeke. CucTeMaTnieckoe 1mojioskeHue yeaoBeka. CXoACTBO U OTIUYUS
aHTpONoOreHe3 YeJI0BEKA C )KUBOTHBIMU. OCHOBHBIE CTAJIMM AHTPOIIOTe€HE3a. DBOIIOLMS COBPEMEHHOTI'O YeJIOBEKa.

YenoBeueckue packl U MX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka Io IJIaHeTe.

[TprcnocoOIeHHOCTD YeNOBEKa K Pa3HBIM YCIIOBHSIM CPEIbI
Pazpnen 4. Dxosorus 18
Tema 4.1. OcHoBHoOeE coaep:kanue 2 OK-1
Jkojoruyeckne | Teopernueckoe odydyenue: 2 OK-2
(daxTopsI 1 Cpenpl 00MTaHUs OPraHU3MOB: BOJHAS, HA3€MHO-BO3IyIIIHAsA, [IOYBEHHAs, BHYTpHOpraHu3MeHHas. dusnko- OK -7
Cpelbl KU3HH XMUMHUYECKHEe 0COOEHHOCTH cpell 0O0MTaHus opraHu3mMoB. [IpucnocoOnenns OpraHu3MoB K KHU3HH B Pa3HbIX

cpenax. [lonstue sxonornyeckoro pakropa. Knaccugpukanus sxonornueckux paxropos. IlpaBuio

muHuMyMma FO. JIubuxa. 3akon TonepantHocTH B. Illendopaa
Tema 4.2. OcHoBHoOE coaep:kaHue 4 OK-1
IHonmynsinms, Teopernueckoe o0ydyenue: 2 OK-2
coo01ecTBa, DKosornyeckas XxapakTepuCTHKa BUJIa U TOMYJISAIMHI. DKOJIOrHYecKast HUIIAa BUAA. DKOJIOTHYECKHe OK -7
IKOCHCTEMbI XapakTepucTHkH nonysiuu. CoobIecTBa 1 3kocucTeMbl. BuorieHo3 u ero cTpykrypa. CBA3u MEXIY

opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIIOHEHTHI SKOCHCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI,

penyuenTsl. KpyroBopoT BelecTB U MOTOK SHEPTUU B 3KocucTeme. Tpoduueckue ypoBHU

IIpakTHYeckHe 3aHATHA: 2

Tpoduueckue nienu u cetn. OCHOBHBIE TOKa3aTeIN IKOCUCTEMBI. bruomacca u mpoaykuus. JKoIornyeckue

MUpPaMUIbI YUCel, OMOMacchl U SHepruu. [IpaBuiio nupaMusl SHEPTrUu.

Penienue npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JJaHU TI0 IEPEHOCY BEIIECTBA U SHEPTHH B

9KOCHUCTEMAX C COCTABICHUE TPOPHUUECKUX LeTIel U MUpaMul OMOMacChl U SHEPrUU
Tema 4.3. OcHoBHoOE coaep:kaHue 2 OK-1
Buocdepa - Teoperuyeckoe 00yueHHe: 2 OK -2
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rj100ajabHast buocdepa — xxuBas o6omouka 3emin. Pazsurue npeacraBnenuii o buocdepe B Tpynax B.M. Bepraackoro. OK-7
skosornveckas | Obxactu Ouocheps u ee koMrnoHeHTHI. JKuBoe BelecTBo Onocheps! u ero GyHKINH.
cucrema 3aKOHOMEPHOCTH cyiecTBoBaHUs Onocdeprl. OcobeHHOCTH OHOChEPHI KaK rI00aIbHON SKOCHCTEMBI.

Jluaamuueckoe paBHOBecHe B Onocdepe. KpyroBopoThl BemecTB 1 OMOT€OXUMHUYECKUE ITUKITBI.

I'moGanbHBIE 9KOIOTUYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHoOe€ coaep:kaHue 6 OK-1
Bausinue Teopernueckoe o0yueHue: 2 OK-2
AHTPONOIeHHLIX | AHTPOIOICHHBIC BO3JACUCTBUS Ha OHMOChepy. 3arps3HEeHUs KaK BUJI aHTPOIIOTEHHOTO BO3JICHCTBHSI. OK-4
(daxTopoB Ha AnTpornorenHsie Bo3eicTBus Ha atMmocdepy. BosznelictBust Ha runpochepy. Bosneiictus Ha nutocdepy. OK -7
onocdepy AHTpOTIOT€HHBIE BO3ICHCTBUS HA OMOTHYECKUE COO0IIEeCTBa. YTIIYOJICHHO N3y4Yal0TCs OTXO/IbI, CBSI3aHHbBIC IK ...

C OIpeeICHHON podeccreit/crenualbHOCTHIO

IIpakTuyeckue 3aHATUA: 2

[TpakTryeckoe 3ansiTue «OTXO/bI TPOU3BOJICTBAY

*B Tom uncie npodeccHoHATbHO-OPHEHTHPOBAHHOE CO/Iep:KaHUe TPAKTHYECKOT0 3aHATHS 2

[IpakTuueckoe 3anarue «OTX01bI MPOU3BOACTBa». Ha ocHOBE denepanbHOro KiacCH(pUKAIMOHHOTO

Karajora OTXOJOB OIpeAesaTh KJacc OMacCHOCTH OTXOJIOB; arperaTHOE COCTOSTHUE U (PU3UUYECKYIO PopMy

OTXOJIOB, 00pa3yromuxcs Ha pabodemM MecTe / Ha dTanax MpOU3BOJICTBA, CBA3aHHBIE C OTPEICIICHHOM

npodeccueil/cnenuanbHOCThIO
Tema 4.5. OcHoBHoOE coaep:kanue OK-2
Buusinue Teopernueckoe odyueHue: 4 OK -4
ConHMaJIbLHO- 310poBbe U €ro cocTaBistonye. GakTophl, MOIOKUTEIHHO U OTPHUIIATETILHO BIUSIONINE HA OPTaHU3M 4 OK -7
IKOJIOTHYEeCKHX | yenoBeka. [IpobiieMa TEXHOTEHHBIX BO3JICHCTBUI Ha 3/I0POBBE YeJIOBEKa (IJEKTPOMArHUTHBIE MO, IK ...
(¢akTOpoOB Ha OBITOBAsI XUMUSI, N30BITOYHBIC ITYMBI, paJHAIHs | T.I1.). ATanTalys opraHu3Ma 4ejioBeka K (hakropam
310pOBbE oKpyxaroteit cpensl. [TpuHIHIBI hopMUPOBaHUS 3I0pOBhEcOEeperaroIero nmopeaeHus. Guzndeckas
YeJI0BeKAa aKTUBHOCTbH H 3JI0POBbE. BHOXUMUYECKHE aCTIeKTHI PAIlMOHAILHOTO TUTAHUS
Pasnen S. buoJsiorusi B Jku3Hu 10 OK-1
Tema 5.1. OcHoBHoOE€ coaep:kaHue OK-2
BuotexHonornn | Teopernuyeckoe coaepkanue: 10 OK-4
B KU3HU buorexHonorus kak Hayka v mpou3BoACTBO. OCHOBHBIC HAMPABICHUS COBPEMEHHON OMOTEXHOIOTHH. 4 IIK ...
KakK/10ro MeTtoasl 6uorexHonoruu. OOBEKThI OMOTEXHOJIOTUH. DTHKA OMOTEXHOIOTUIECKUX U TEHETHUECKUX

sKcnepuMeHToB. [IpaBuia moucka u aHanu3a OMO3KOIOrHYecKor HH(OPMAITH U3 Pa3IMYHBIX HCTOUHUKOB
(HayuyHas u yuyeOHO-Hay4YHas JIUTEpaTypa, CPEACTBA MAacCOBOM MH(OpMaIuH, ceTb IHTepHeT U apyrue)
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HpaRTn'{ecmle 3aHATHUSA:

Keiicel Ha aHanu3 HHGOPMAIH O HAYYHBIX TOCTIXKEHUSX B 00JIACTU TEHETUYECKUX TEXHOJIOTHIA,
KJIETOYHOM MH)XKEHEPUH, MUIIEBBIX OMOTEXHOIOT M. 3aluTa Keiica: npeacTaBieHue pe3ylbTaTOB PEIICHUS
KEICOB (BBICTYIUICHHUE C TIPE3CHTALIUEH )

Pa3Butne OMOTEXHOJIOTHI ¢ IPUMEHEHHEM TEXHHUECKUX CUCTeM (OMonHkeHepus, bnonHpopmaTuka,
OMOHMKA) M UX IPUMEHEHHUE B )KU3HH YEJIOBEKA, IIOMCK U aHAIN3 MH(DOPMAITUH U3 PA3TUNYHBIX HCTOYHHKOB
(HayuHast 1 yueOHO-Hay4YHas TUTEpaTypa, CPeICTBA MaccoBO nH(popmMarun, cetb VIHTepHET U 1pyrue)
Keticpl Ha ananu3 nHGOpMALIUK O Pa3BUTHH OMOTEXHOJIOTUIN C MPUMEHEHHEM TEXHUUECKUX CUCTEM (T10

rpynmam)

CamocrosiTesibHas padora:

Odopmrnenne npakTruueckux padbot. [loaroroska k 3adery.

IIpomexxyTouHas aTTECTAIMSA MO AUCHHUILTHHE
JuddeperurpoBanHbIii 3a4eT

Bcero:

72
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3. YCJIOBUSI PEAJIM3ALIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBLHOM
JUCHUILIAH

3.1. Tpe6oBaHMsA K MUHMMAJBLHOMY MATEPHAJIBLHO-TEXHMYECKOMY 00ecre4yeHn o
Peanu3amus nporpaMMbl TUCIHUIUIMHBI TpeOyeT HAIUYHs KaOuHeTa.
O6opynoBanue kabuHeTa U paboYnUX MeCT KaOMHETa:

paboune MecTa 1o KOJIMIECTBY O0yJarOIIMXCS,

pabodee MecTo MpenogaBaTes,

KOMIUIEKT y4eOHO-METOINYECKON IOKyMEHTAIINH;

HarJIsIHBIE TOCOOHS: IEMOHCTPAIIMOHHBIE (DUITBMBI, Pa3AaTOUYHbBIN MaTepHall;
Texnuyeckue cpencTBa 00yUeHUS: KOMITBIOTEP, MyIbTUMEIUHHBIA IPOEKTOP, SKPaH.

3.2. MudopmanmoHHoe odecreyeHue 00yueHust
Ilepeyenb  pexkoMeHAyeMBIX yueOHBbIX U31aHMH, HNurepHer-pecypcos,
JTOTOJIHUTEJIbHOM JINTEePaTyphbl

OCHOBHBIEC UICTOYHUKU:
1. KonecankoB C.1. O6mas 6uonorus (mist CIIO) [DnexkTponusblit pecype] - Mockaa:
KnoPyc, 2019 - 287 c. http://www.book.ru/book/919852

JlononHUTENbHBIE UCTOYHUKHU:

1. Pynbe, K. ®. U306panHbic OMoOIOTHUECKHE TPOU3BEACHUS [ DIIEKTPOHHBIN pecypc] :
/ Pynbe K.®. — Mockaa : Jlanb, 2019 .— JlocTyn no JOTUHY U TAPOJIIO U3 CETH
Nurepuer — ISBN 978-5-507-40925-9 —
<URL:http://e.lanbook.com/books/element.php?pl1_id=52769>.

2. MawmonToB C.I"., 3axapoB B.b. O6mas 6uonorus (CI1O) [DnekTpoHHbIH pecypc] -
Mockga: KnoPyc, 2019 - 322 c. http://www.book.ru/book/919929
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJIbHOM JUCHUIIJINHBI

KoHTposib U olleHKa pe3yJbTaTOB OCBOCHHS 00IIE00pa30BATEHHON JUCITUTITHHBI
PACKpBIBAIOTCS Yepe3 AMCIUIUIMHAPHBIC PE3ybTaThl, HANPaBJICHHBIC HA (OPMHPOBAHUE
00X 1 Mpo¢eCCHOHATBHBIX KOMIIETEHITUH 110 pa3/iesiaM U TeMaM COAepKaHus YIeOHOTO
MaTepHana.

Oomasn Pazgen/Tema Tun oneHOYHBIX MepONPUATHIA
KOMIIeTeH M

Paznen 1. Kiterka — KonrponsHas pabora
CTPYKTYPHO- «MoJIeKyJISIpHBIN YPOBEHB

¢byHKUHOHAIbHAS eTUHU LA OpraHu3alu XUBOro»
JKUBOI'0

OK 02 buonorus xak Hayka. O0mias 3armoTHeHUE TaOJIHUIBI C OTTMCAHHEM
XapaKkTEPUCTHKA KU3HU METOJIOB MUKPOCKOITHPOBAHHMSI C UX
JIOCTOMHCTBaMH M HEJJOCTATKaMHU.
3anonHenue Tadnuibl «Bkiaa yaeHbIx
B pa3BUTHE OUOIOTHI

3anoiaHeHne CPaBHUTEIbHON TaOIUIIbI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
YKUBOTO

OK 01 CrpykrypHO-dyHKIIMOHANIbHAsA | OneHnBaeMasi JUCKYCCUs 10 BOIpocaM
OK 02 OpraHu3anus KJIeToK JEKINN

OK 04 Pa3paboTka MeHTaIbHOM KapThl 11O
KJIacCU(UKAUU KIETOK M MIX CTPOCHHIO
Ha MPO- U 3YKAPHUOTHYECKUX U 110
[[apCTBaM B MUHH T'PYIIIax
Beinonnenue u 3amura 1ab0paTOpHBIX
pabort:

«CtpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOILIACTBI, XPOMOTILIIACTHI)»
[Tpaktuyeckoe 3austue. [Ipencrasnenue
YCTHBIX COOOIIEHHH ¢ Tpe3eHTaluEeH,
MOJITOTOBJICHHBIX 10 TIEPEYHIO
MCTOYHHUKOB, PEKOMEH/IOBaHHBIX
npernojaaBaTeneM

OK 01 CrpykrypHO-QYyHKIIMOHATBHBIE | DPOHTAIBHBIN OIpOC

OK 02 (hakTOpHI HACTIEACTBEHHOCTH Pazpabotka rimoccapus
Pemenue 3a1ay Ha onpeiesieHne

[I0CJIEZI0BATENBHOCTH HYKJIEOTHOB,
aMHHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUS NI0CIIEA0BATENbHOCTH
Hyksieotunos JJTHK

OK 02 OOMeH BelecTB U OpoHTaIBHBIN OIPOC
NpEBPAILEHUE DHEPTUH B KJIETKE | 3alOJHEHME CPABHUTEIILHOM TaO MBI
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XapaKTepUCTUK TUIIOB OOMeHa
BEIIIECTB

OK 02
OK 04

JKW3HEeHHEBIA UK KJIIETKU.
Murto3. Meiio3

OOcyxaeHne o BOIPOcaM JICKIHN
Pa3paboTka neHTBl BpeMEHU
’KM3HEHHOTO LIUKJIa

Pasnen 2. Ctpoenue u
GyHKUMM opraHuzmMa

Kontposnbnas pabora “CtpoeHue u
¢byHkunu opranuzma’

OK 02
OK 04

Crtpoenue opranuzma

OueHnnBaemast IUCKYCCHUS

Pa3paboTka MeHTaIbHOMN KapThl
TKaHeW, OPraHOB U CHCTEM OPr'aHOB
OpraHu3MoB (pacTeHUsl, >)KUBOTHBIE,
YEeJI0BEK) C KPaTKOM XapaKTepUCTUKON

ux QyHKIMA

OK 02

®opMbI pa3MHOXKEHUS
OpraHu3MOB

OpOHTAIBHBINA ONPOC

3anonHeHue TabIHIIbI C KPAaTKON
XapaKTePUCTUKON U puMepaMu Gopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOTEeHEe3 pacTeHUH, KUBOTHBIX
U YeJIOBEeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTEPUCTUKOM ATAIIOB OHTOTEeHE3a
OTJEJIbHOM I'PYIIION )KUBOTHBIX U
YeJIOBEKa M0 MUKPOTPYIIIaM
Tect/onpoc

CocraBicHHE )KU3HCHHBIX ITUKJIOB
pacTeHuil o otaenam (MOXOBUIHBIE,
XBOIIEBUIHBIC, TATTOPOTHUKOBUTHBIE,
roJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAOBaHUA

Pa3pabotka rioccapus
@pOHTAIBHBIN OIPOC

Tect 1o Bompocam JIEKIUHU
Pemenue 3anad Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJIEICTBEHHBIX IPU3HAKOB IIPU
MOHO-, JU-, HOJ'II/IFI/I6pI/II[HOM 158
AHAJIM3UPYIOLIEM CKPEIIUBAHUY,
COCTABJICHUC TCHOTUIINYCCKUX CXEM
CKpELLMBaHUS

OK 01
OK 02

CHCHHCHHOC HaCJICJOBaHUC
IIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3ana4 Ha onpenesieHne
BEPOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICTIJICHHOM HAacCJIeJOBaHHUH,
COCTaBJICHHE TCHOTHITUYECKUX CXEM
CKpeIIMBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.
Pemienue 3a1au Ha onpeeneHme Tuma

MyTalUy IpU 1eperadye
HACJICACTBEHHBIX [TPU3HAKOB,
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COCTaBJICHUE T€HOTUIIMYECKUX CXEM
CKpEIMBaHUs

Pa3nen 3. Teopusi 3BoTIONUH

KontposbHas pabota “TeopeTnueckue
aCIEKTHI IBOJIIOIUY KM3HU Ha 3emie”

OK 02 Hctopust 3BOTIOLIMOHHOTO @pOoHTAIBHBIN OIIPOC

OK 04 yueHus1. MUKPOIBOIFOLHS Pa3paboTka riaoccapusi TEpMUHOB
Pa3paboTka JIeHThl BpeMEHU Pa3BUTHS
ABOJIFOLIMOHHOT'O YUYEHHUS

OK 02 Makpo3Boironusi. OueHnBaemasi JUCKYCCHSL:

OK 04 BO3HUKHOBEHHE U PAa3BUTHE KCIIOJIb30BaHUE ApTYMEHTOB,

KH3HH Ha 3eMIie OMOJIOTMYECKOI TEPMHUHOJIOTUH U

CUMBOJIMKH IS I0KA3aTeIbCTBA
POJICTBA OPTaHNU3MOB Pa3HbIX
CHUCTEeMATUUYECKUX TPYIII
Pa3paboTka 1eHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS KU3HU HA
3emiie

OK 02 [IpoucxoxaeHne yemoBeKa — OpoHTaTBHBIN OIIPOC

OK 04 AHTPOIIOTE€HE3 Pa3paboTka JieHThl BpeMeH!U
MIPOUCXOXKICHUS YeJIOBEKa

Paznen 4. Ikos0orus

OK 01 DKkojoruveckue GaKTopsl U Tect mo ’KoIOrUYECKUM PaKTopam u

OK 02 Cpenbl )KU3HU CpenaMm KU3HU OPraHU3MOB

OK 07

OK 01 [Momynsiust, cooOrecTna, CocraBneHue cxeM KpyroBopora

OK 02 9KOCHUCTEMBI BEUIECTB, UCIIOJIb3Ys MaTEPUAIIbI

OK 07 JEKINH
Pemenne mpakTHKO-OpUEHTHPOBAHHBIX
pacYeTHBIX 33JJaHUH 110 TIEPEHOCY
BELIECTBA U SHEPTUU B 3KOCUCTEMAX C
COCTaBJIEHUE TPOPHUUECKUX IIeTneH u
nupamMu]; OMOMAacChl U DHEPTUU

OK 01 buocdepa - rmodanpHas OueHnBaemas TUCKYCCUS

OK 02 JKOJIOTUYECKAsI CUCTEMA Tecr

OK 07

OK 01 Bnusinue aHTponoreHHbIX Tecr

OK 02 (akTopoB Ha Grochepy I[TpakTuueckas pabora “OTX0IbI

OK 04 IPOM3BO/ICTBA”

OK 07

OK 02 Biusgune conmansHo- OueHnBaemas AUCKycCUs

OK 04 SKOJIOTHYECKUX (PAKTOPOB Ha Brimonnenue nabopatopHoii paboThI Ha

OK 07 BBIOOD:

3J0POBBEC YCIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Brnusinue abuotuyeckux GakTopoB Ha
YyenoBeKa (HU3KHUE U BBICOKHE
Temrneparypsl)”

Pa3nen 5. BuoJsiorus B :KU3HHA

3amuTa Keiica: npeacTaBieHue
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pPE3yJbTATOB PEIICHUS KEHCOB
(BBICTYILJIEHUE C IPE3EHTALIUEN )

OK 01 buoTtexHonornu B )Ku3Hu Brinonnenue keiica Ha aHanu3

OK 02 Ka)KJI0TO UH(OPMAIIUY 0 HAYYHBIX JJOCTHKEHUSIX

OK 04 B 00J1aCTH I'€HETHYECKHUX TEXHOJIOTHH,
KJIETOYHOW MHXKEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (10 TpymnIam),
MPEACTABJICHUE PE3YIbTATOB PEIICHUS
KECcoB

OK 01 [IpombinnenHast OuorexHonorust | BoimonHeHue keiica Ha aHAIKU3

OK 02 uHpOpMAaLIUU O PA3BUTUU

OK 04 HPOMBIIIICHHON OMOTeXHOIOTHii (110
rpynmnam), IpeaCcTaBICHUE PE3YIbTaTOB
peLIeHUs KEMCOB

OK 01 ColunanbHO-3THYECKHUE aclIeKThl | BEIMoIHEeHMe Kelica Ha aHaInu3

OK 02 OMOTEXHOJIOTHH nH(OopMaIU 00 3THYECKUX acleKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmnam), mpeaCcTaBICHUE PE3YJIbTaTOB
peLIeHUs KEMCOB

OK 01 buotexnonoruu v Texuuyeckue | BelmosiHeHUE Kelica Ha aHAIU3

OK 02 CHCTEMBI UH(pOpPMALIUU O Pa3BUTUSA

OK 04

OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUUYECKUX CHCTeM (TI0 Ipynmnam),
MIpeJICTaBICHHE PE3YIbTATOB PEILICHUS
KEHCOB
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5. ®OHJAbI OHEHOYHbLIX CPEACTB.
2 cemecTp o0yueHusi. Popma koHTpoJIs — «/InddepeHnupoBaHHbIIi 3a4eT»

Bompocsr aiis npoBeaenust qudGepeHInpoBaHHOTO 3a4eTa 3a 2 CEMECTp
no puctuminae «buonorus»

1. OObeKT u3yuyeHusi OMOJNOTUM — KUBasl mpupoxa. [Ipu3HaKu >KUBBIX OPraHU3MOB.
MHoroo0pasue KMBBIX OpPTraHU3MOB. YPOBHEBas OpraHu3alusl >KUBOW IPUPOJLI U
3BOJIONMSA. MeToabl MO3HAHUS >KUBOM mpupoabl. OOIIKMe 3aKOHOMEPHOCTH
ouonoruu.

2. Knerka — aneMeHTapHas KUBasi CUCTEMA U OCHOBHAS CTPYKTYPHO-(YHKIIMOHATbHAS

€MHUIIA BCEX KUBBIX OpraHu3MoB. KpaTkas uCTopus U3y4eHusl KIETKU.

benku, yrineBoasl, TUMUAbI

HyxkJienHOBBIE KUCTIOTHI U UX POJIb B KJIETKE.

Bupychl kak HekJieTouHas (hopMa KU3HU U UX 3HAUCHUE.

Bboprba ¢ BupycusiMu 3a0oneBanusmu (CIIU/I u np.)

OpraHouibl KJIETKH.

Pemnmukanus JIHK. I'en. I'eHeTnueckuii KoJ.

. buocunres Oenxa.

10.Knetku u ux pazHooOpaszre B MHOTOKJIETOYHOM opranusme. duddepenunnponrka
KJIETOK.

11. ITonoBoe u Oecmnonoe pasmMHoOkeHue. Meito3. OOpa3oBaHME MOJOBBIX KJIETOK U
OIUIOJIOTBOPEHHUE.

12.PennponyktuBHOE  370poBbe. IlociencTBusl BIMSHUS — AJIKOTOJI, HHUKOTHHA,
HAPKOTUYECKUX BEIIECTB, 3arPSI3HEHUS CPE/Ibl HA PA3BUTUE YETIOBEKA.

13.'eHeTka — Hayka O 3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH W W3MEHYHMBOCTH
opranu3moB. [. Mengenb — OCHOBOMOJIOKHHUK TE€HETUKH. | eHeTudeckas
TEPMUHOJIOTHUS] 1 CUMBOJIMKA.

14.3aK0oHbI TEHETUKH, YCTaHOBJICHHBIE I'. Mennenem. MOHOTHOpUAHOE U TUTUOPUTHOE
CKpEILMBAHUE.

15.T'eneTuka nosna.

16.I'pynmer kpoBu. ['eHeTHdyeckoe o0o3HaueHHe. ['eHeTHYeckoe omnpeseneHue rpymnmn
kpoBu. [lepenuBanue kposu. JJoHop. Penunuent. CoOBMECTUMOCTB TPYIIIT KPOBH.

17.OcHOBHBIE METO/IbI CEJICKIIMU: THOPUAN3ALINS U UCKYCCTBEHHBIM 0TOOpP. OCHOBHBIC
JTOCTUKEHUS COBPEMEHHOM  CEJIEKIMHM  KYJbTYPHBIX PpAaCTCHUH, JOMAaIIHUX
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

18.EcrectBennsiii oTo0p. Konnenius Buaa, ero kputepud. [lomymsiius — cTpyKTypHas
€MHUIIA BUJA W 3BOJONUU. J[BrKyIIue cuibl 3BoMonUd. CHUHTETHYECKAs TEOpUs
3BOJIIOLU Y.

19.MaxkposBomorusi.  [lokazatenbctBa  dBotouMH.  OCHOBHBIE — HaIlpaBICHUS
ABOJIIOIIMOHHOTO TIporpecca. buosorudeckuii mporpecc 1 OMOJOTUUECKUNA perpecc.

20.I'unoTre3pl NPOUCXOXKICHHS KU3HU. KpaTkas UCTOpHs pa3BUTHUS OPTAHUYECKOTO
MUpa. Y CI0KHEHUE KUBBIX OPraHU3MOB Ha 3EMJIE B MIPOLIECCE IBOJIOLIUHU.

21.]JlokazarenbCcTBa pOJCTBA YEIOBEKA C MIEKOMUTAIOIIUMU KUBOTHBIMH.
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22.9Boonus yenoBeka. ENMHCTBO MPOUCXO0KIEHUS YeJIOBEYECKUX pac.

23.0konorusi — Hayka O B3aUMOOTHOIICHHUSX OpPraHU3MOB MEXKIy CoOOH W
OKPYXarOUIEH CPEIOHN. ..

24.9Oxonorudeckue (pakTopbl, UX 3HAYCHUE B >KU3HU OPTaHU3MOB. DKOJOTHUECKHE
cucteMbl. BugoBasi U mpocTpaHCTBEHHAs! CTPYKTypa skocucteM. [luieBbie cBs3H,
KPYTrOBOPOT BEILECTB M MPEBPAILIEHUE SHEPTUN B IKOCHCTEMAX.

25.MexXBUOBbIE B3aUMOOTHOIICHHS B OJKOCHCTEME: KOHKYPEHLHUs, CHUMOHO3,
XHUIIHUYECTBO, MApa3UTU3M, KOMMEHCAIN3M, aMEHCAIN3M, HEUTPaIU3M

26.buocdepa — rinobampHas 3kocuctema. Yuenue B.M. Bepramckoro o OGumocdepe.
Ponp xuBbIX Opranu3moB B Ouocdepe. buomacca. KpyroBopor BaknHeummx
OMOTEeHHBIX IIEMEHTOB (Ha IIPUMEpPE YIIIepoIa, a3oTa u Jap.) B buocdepe.

OI.[GHKa HHAUBUAYAJIBHBIX O6paSOBaTeJIBHI>IX I[OCTI/I)KGHI/Iﬁ IIo pe3yljibTaTaM
TCKYILCTO KOHTPOJIA IIPOU3BOIUTCA B COOTBCTCTBHH C YHHBCpcaHLHOﬁ 1023 () (Ta6JIHIIa).

IIpouenT KauecTrBennas OIICHKA HHIUBHAYAJIBHBIX
pe3yIbTATHBHOCTH 00pa30BaTeJbHBIX JOCTHKEHHU N

(mpaBWIbHBIX OTBETOB) | 0aJ/L1 (OTMETKA) BepOAJIbHBIN aHAJIOT

90 + 100 5 OTJINYHO

80 + 89 4 XOpOILIO

70 =79 3 YAOBJIETBOPUTENBHO
Mmenee 70 2 HEYIOBJIETBOPUTEIBHO

Ha »Tame mnpomexyTO4HOW arTecTalid 10 MEIWaHe KadyeCTBEHHBIX OICHOK
WHIWBUTyJIBHBIX 00pa30BaTEIIbHBIX JOCTIKCHHUHA OIMPEESISIeTCS MHTETPAIbHAS OICHKa
OCBOCHHBIX OOYYalOMUMHUCS TMPOPECCHOHAIBHBIX W OOMMX KOMIIETCHIIMA  Kak
PE3yNbTaTOB YCBOCHUS YU€OHOMN AUCIUIUIAHEI.

Kpurepuu onesku:

90 + 100% (OTIMYHO) — BBIMOJHEHBI B MOJHOM 00bEME 5 CaMOCTOSITETILHBIX PadOT
B T€UCHUE CEMECTPA, BBITIOJIHCHBI M CIIaHBI 3aJaHus JTa0OPATOPHBIX 3aHATHH, BBHIOTHEHA
KOHTpOJIbHas padoTa.

80 + 89% (xopomio) - BBIMOJHEHBI 4-5 CaMOCTOATENBHBIX PabOT B TEUCHHE
CeMecTpa, BBITIOJIHEHBI M CIaHbl 3a/JaHMs JTaOOPATOPHBIX 3aHATHH, KOHTPOJIbHAS padoTta
BBITIOJTHEHA HE B MOJIHOM 00bEMeE.

70 + 79% (ymOBIETBOPHUTEIBHO) - BBIMOJHEHH B TIOJHOM o00beme 2-3
CaMOCTOSTENIbHBIE pabdOTBl B TEYCHHE CEMECTpa, BBIOJHCHBI M CHAHBI 3aJIaHUS
1a00paTOPHBIX 3aHSATHH, BHIMIOJHEHO HE MEeHee 2/3 3a1aHuil KOHTPOIBHOU paOOTHI.

menee 70% (HEYyIOBICTBOPUTEILHO) - BBIMOJHEHA 1 caMocTosATeNbHas paboTa B
TEUEHUE CEMECTpa, HE BBIMOJHEHBI 3aJaHUs JIA0OPATOPHBIX 3aHITHH, HE JOMYIIEH K
KOHTPOJILHOM padoTe.
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6.  AJIATITALIASI PABOUYEI MPOTPAMMBI JIJISI JTALL C
OTPAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbBSI (OB3)

AJllannTupoBaHHasi MporpamMma pa3padaTblBaeTCs MPU HAIUYUKM  3asBICHUS CO
CTOPOHBI OOy4aromierocsi (poauTesieid, 3aKOHHBIX MPEACTABUTENECH) M METUIMHCKUX
MOoKa3aHU (PEKOMEHIAMSIMU TICUXO0JIOrO-MEAUKO-TIeJarornuyeckoil  komuccuu). Jns
WHBAJIWJOB aJanTUpOBaHHAs o0Opa3oBaTelbHAs MOporpaMma paspabarbiBacTcs B
COOTBETCTBUM C UHAUBUIYaTbHOM MIPOrpaMMO peaOuInuTalIUH.
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