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1.MACHOPT PABOYEM NPOI'PAMMBI OBHIEOBPA3OBATEJII>HOfl JAUCITATIIINHBI
«BHAOJOTI'U»

1.3. O0JgacTb NpuMeHeHHUs] NPOrpaMmMbl

Pabouast mporpamma pa3paboTaHa B COOTBETCTBHH C (peAepaibHbIM TOCYIapCTBEHHBIM
o0pa3zoBaTeNbHBIM CTAHAAPTOM cpenHero obmero obOpa3oBaHus (YTB. MPHUKA30M MHHUCTEPCTBA
obOpazoBanusi u Hayku P® or 17.05.2012r. Ne 413 (¢ u3MEHEHWSIMH U JONOJHEHUSIMH)) U
denepanpHONi 00pa30BaTEIBHON MPOTPaMMOil cpemaHero oOmero oOpa3oBaHusi (YTB. MPUKA30M
MHUHHCTEpCTBa npocsenieHnst P@ ot 18.05.2023 Ne371), ¢ yuerom enepanbHoil paboueid mporpaMmbl
cpeanero obmero obpasoBanus 1o aucturuinHe «buonorusy (6a30BbIA YPOBEHb), PEKOMEHAOBAHHON
@DenepanbHBIM TOCYIaPCTBEHHBIM OIOKETHBIM HAYYHBIM yupexnaeHneM «MHCTUTYT cTpaTeruu
pasButHs oOpasoBaHusi Poccmiickoil akagemMun OOpa3oOBaHHs», NMPUMEPHOH pabodell mporpaMmbl
obmeobpa3oBarenbHOl  mucHuIuHbL - «buonorus» st mpodeccuoHaNbHBIX  00pa30BaTENbHBIX
opranuzauuii 1st YITIC 09.00.00 (09.02.07), pekomennoBanHoit @I BOY JITO «MHCTHTYT pa3BUTHS
npodeCCHOHANTLHOTO 00pasoBaHus» (yTBepikaeHa Ha 3acemanuu CoBeTa MO OLEHKE CONEP:KaHUS U
KayecTBa MPUMEPHBIX pabodmx mporpaMM oO0IIeo0pa3oBaTeIbHOTO M COMHATBHO-TYMaHHTAPHOTO
LUKJIOB cpenHero npodeccuonanbHoro odpasosanus (mpoTokoa ot 30.11.2022r. Ne14)).

Pabouas mporpamma oO0meoOpa3oBaTENbHON MUCHUIUIMHBI SIBJISIETCS YacTbIO OCHOBHOM
npodeCcCHOHANTbHOM 00pa3oBaTeIbHON MporpamMmbl B cooTBeTcTBUU ¢ OPI'OC CIIO no cneuuaabHOCTH
09.02.07 UHpopManHOHHBIE CHCTEMbI H IPOrPAMMHPOBAHHE, BXOSIIEH B YKPYITHEHHYIO IPYIITY
09.00.00 TnpopmaTHKa H BBIYHCIHTEIbHAS TEXHHUKA.

Pabouast mporpamma o00meoOpa3zoBaTeIbHON AMCHUIUIMHBI MOXET OBITh HCIHOJb30BaHA
OpyrumMu 0O0pa3oBaTeIbHBIME YUPEKACHUIMHU MPO(HECCHOHAIBHOTO U AOMOJHUTEIBHOTO 00pa30BaHus,
pearu3yIIMI 00pa30BaTEIbHYIO MPOrPaMMy CPEIHEro o0Imero oOpa3oBaHus.

1.2. MecTo AuCUHMIINHBI B CTPYKTYpe npodgeccHoHanbHoil o0pasoBaTenbHoii nporpammel CIIO:
JUCLUILINHA BXOJIUT B 001c0o0pa3oBaTeIbHbIN UKL

1.3. llesin U nJIaHUpPYeMBbIe Pe3yJabTAThI 0CBOCHUS AUCHUIIUHDI:

1.3.1. Ieqtu n 3272491 AUCHUTLTHHBI
Henb: dQopmupoBanue y CTYOEHTOB MPENCTaBICHHUS O CTPYKTYPHO-PYHKIMOHAIBLHOM

OpTaHU3aLMH JKUBBIX CHCTEM PAa3HOT'O PaHTra KaK OCHOBBI MPUHATHUS PELICHHUH B OTHOIIEHHUH OObEKTOB
JKHBOH MPUPOJBI U B MPOM3BOACTBEHHBIX CUTYALIUSX.

3agaun:

1) chopmupoBaTh MOHMMAaHHWE CTPOCHUS, MHOrooOpasuss U OCOOEHHOCTEH >KUBBIX CHCTEM
Pa3HOTO yPOBHS OPTaHU3ALUH, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJIOTHUECKUX MPOLIECCOB H SIBJICHUH
B OKpyXKaroIlel cpene, LEJIOCTHOM HAy4YHOH KapTUHbI MHPA, B3aMMOCBSI3U U B3aWMO3aBHCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUsl OIPEHENATh JKUBbIE OOBEKTHI B IPHUPOIE, MPOBOIUTH HAOIMIONEHUS 32
SKOCHCTEMAaMH JUIsl BBIIBJICHHS €CTECTBEHHBIX M AHTPOIIOTEHHBIX W3MEHEHHH, WHTEPIpPETHPOBATH
pe3yJbTaThl HAOMIOIeHUH,

3) cdopmMHupoBaTh HABBIKM NPOBENEHHS MPOCTEHINNX OHOJOTHMYECKUX HKCIIEPHUMEHTAIBHBIX
HCCIIEIOBAHMI ¢ COOIFOACHNEM MPaBHIT 0€30MacHOro odpalneHust ¢ 00beKTaMu 1 000pyIOBAHUEM,

4) pa3BUTh YMEHHs HCIIOJNB30BaTh WHPOPMAIHMIO OMOJOTHYECKOr0 XapakTepa M3 PasUYHbIX
UCTOYHHKOB,;



5) chopMupoOBaTh YMEHHS POTHO3UPOBATH MOCIEACTBHS CBOEH eI TEIbHOCTH MO OTHOIICHHIO K
OKpYKaoIel cpene, COOCTBEHHOMY 30POBBIO, OOOCHOBBIBATh M COOJIOAATH MePhl MPOQHIAKTUKU
3aboneBaHM.

6) chopMHUPOBATh TOHUMAHUE 3HAYMMOCTH JOCTHIKCHHI OHOJIOTHYECKON HAYKU U TEXHOJIOTHI B
MPAKTUYECKON JAEATENIbBHOCTH YEJOBEKA, PA3BUTUU COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUNA U

arpoOUOTEXHOJIOTUH.



1.2.2. MnaHnpyeMble pe3ysibTaTbl 0CBOEHMS 06Le06pa3oBaTe/ibHON AUCUUNINHBLI B cooTBeTcTBUM ¢ PTOC CIO n Ha ocHoBe ®IOC

COO

Kog u
HauMeHOBaHue
(hopmMupyembIx
KOMMNeTeHU i

OK 01. BbibupaTtb
Cnoco6bl peLLeHus
3agau
NpogeccMoHabHOM
LeaTeNlbHOCTY
NPUMEHNTENBHO K
pasNnYHbIM
KOHTeKCTam

MnaHnpyeMble pe3ynbTaTbhl OCBOEHUS AUCLUNIUHDI

O6buwue

B yacTu Tpyn0BOro BOCANTAHUS:

- TOTOBHOCTb K TpyAy, OCO3HaHME LIEHHOCTM MacTepCTBa,
TpyAontobue;

- TOTOBHOCTb K aKTUBHOW [AeATE/IbHOCTU TEXHONOTMYECKON ©
coumanbHOM HanpaBneHHOCTW, CMOCOGHOCTb WHULMMPOBATH,

NNaHWpoBaTb U CaMOCTOATE/IbHO  BbIMOMHATL  Takylo
[eaTeNbHOCTb;

- MHTEpec K pas3iMyHbIM  cdepam  NpodecCUOoHanbHOM
LeaTenbHoOCTH,

OBnafieHne yHuUBepCa/ibHbIMKU Y4YeOHbIMW NO3HaBaTe/IbHbIMU
LencTBmamMN:

a) 6a30Bble NOrnuveckune gencTens:

- CamoCTosTeNlbHO  (OPMYyNMpPoBaTb W aKTyaln3mpoBaTtb

npo6nemy, paccmaTpuBaTtb €e BCECTOPOHHE;

- yCTaHaB/MBaTb CYLLECTBEHHbIN NPU3HAK UM OCHOBaHUS 415
CpaBHeHus, Knaccupukaumm n 0606LLeHuns;

- onpefensaTb Lenn AeAaTeNnbHOCTW, 3afaBaTb napaMeTpbl u
KpUTEpUMN X SOCTUXKEHUS;

- BbIIBNATb  3aKOHOMEPHOCTW U
paccMaTpuBaeMbIX SBEHUAX;

npoTmMBopeunss B

- BHOCMTb KOPPEKTUBblI B [AeATE/IbHOCTb, OLIEHMBATb
COOTBETCTBME  pe3ynbTaTOB  LENAM, OLEHMBaTb  PUCKM
nocneacTBUA AeSTeNbHOCTMY;

- pasBuMBaTb KpeaTMBHOE  MbILWMIEHNE TMPU  PeLleHnm

AucumnnnHapHble

C(hOpMMPOBAHHOCTb 3HaHWIA O MecTe W ponu 6uonorun B
CUCTEME HAY4YHOro 3HaHWS; (PYHKLMOHANbHOW FpaMOTHOCT
yesioBeKa 11 PeLleHns XXU3HEeHHbIX NPo6neMm;
COPMMPOBAHHOCTb  YMEHWA  packpbiBaTb  COAepXKaHue
OCHOBOMOMAratowWmx 61MONOrNYeCKNX TEPMUHOB W MOHATWIA:
XW3Hb, KNeTKa, TKaHb, OpraH, OpraHuaM, BWA, NONyNAuus,
akocuctema, 6uoueHo3, Ouoctepa; Metabonusm  (06MeH
BELLECTB " npespatyeHune 3Heprun), romeocras
(camoperynsauus), 6UnocnHTE3 6enka, CTPYKTYpHas
OpraHu3auus XuBbIX CUCTEM, AUCKPETHOCTb, CaMOperynauums,
camoBocnpounssefeHne (penpofykuus), HacnefcTBEHHOCTb,
M3MEHYMBOCTb, 3HEPro3aBMCMMOCTb, POCT WU pasBuTUE,
YPOBHEBas OpraHu3auus;

COPMMPOBAHHOCTL ~ YMEHWA  packpbiBaTb  COAepXKaHue
OCHOBOMOMAraloWwmx 61ON0rNYeCKUX Teopuid M TUMoTes:
KN1IETOYHOW, XPOMOCOMHOW, MyTalMOHHON, 3BOJIOLMOHHOWR,
MPONCXOXAEHNS XKU3HW U YE/TOBEKA,;

ChopMMPOBAHHOCTb YMEHUS PacKpblBaTb OCHOBOMONAraroLLue
6uvonornyeckne 3akoHbl U 3akoHoMmepHocTu (. MeHgens, T.
MopraHa, H.WN. Basunosa, 3. lekkena, ®. Mionnepa, K
Bapa), rpaHuLbl X NPUMEHUMOCTU K XKMBbIM CUCTEMAM,;
npuobpeTeHMe OMbiTa MPUMEHEHUSI OCHOBHbIX METOA0B
HayyHOro  MO3HaHWA,  UCMOMb3yemblX B GMoONOrUu:
HabMoaeHNs U ONUCAHUS XKMBLIX CUCTEM, MNPOLLECCOB WU



OK 02.
Vicnonb3oBatb
COBpEMEHHble
CpeAcTBa Noucka,
aHanmsa u
NHTepnpeTaunu
NH(opMaLnn n

YXM3HEHHbIX npobem

6) 6a30Bble UCCNefoBaTeNbCKUE 4eNCTBUSA:

- BMageTb  HaBblkamMn  y4eBHO-MUCCNefoBaTe/IbCKON  ©
MPOEKTHOWN AeATeNIbHOCTW, HaBblKaMy paspeLleHuns npobem,;

- BbISIBNATb MPUYNHHO-CNEeACTBEHHbIE CBA3N 7
aKTyanm3nposaTtb 3ajayy, BblABUraTb FMNOTE3y €e peLleHus,
Haxo4uTb  aprymMeHTbl A1 [OKa3aTe/bCTBA  CBOUX
YTBEPXAEHWI, 3a/jaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

- aHa/M3upoBaTb [MOJlyYeHHble B XOfe pelleHus 3ajayun
pesynbTaTbl, KPUTUYECKU OLEHMBATb WX [OCTOBEPHOCTb,
MPOrHO3MPOBaTh U3MEHEHWNE B HOBbIX YCNOBUSX;

- YMeTb MepeHOCUTb 3HAaHUS B  MO3HaBaTe/lbHYyK U
NpaKTUYecKyto 061aCTU XKN3HEeLeATeIbHOCTH;

- YMeTb WHTerpupoBatb 3HaHWA U3 pasHbiX MpPegMeTHbIX
obnacTel;

- BblABUraTb HOBbIE
MOAXOLbl U PeLleHNs:;

- CMOCOGHOCTb MX WCMOJ/Ib30BaHMA B MO3HABATENbHON U
COLMA/bHON NpPakTuKe

naen, npegnaratb  OPUrMHaNbHblE

B 06nact LEHHOCTM Hay4YHOr0 NO3HaHMA:

- C(hopMMPOBAHHOCTb MWUPOBO33PEHMNS, COOTBETCTBYHOLLEIO
COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKM W OOLLECTBEHHOM
NPaKkTUKN, OCHOBaHHOI0 Ha ananore Ky/bTyp,
CNoco6CTBYHOLLENO 0CO3HaHUIO CBOEro MecTa B
NONNKYNbTYPHOM MUPE;

SIBMEHWIA; OpraHmsauMn ¥ MpOBEAEHNs  BUONOTMYECKOrO
3KCnepuMeHTa, BbIBUXEHUS runotes, BbISIBNIEHNS
3aBUCUMMOCTY MEXAY ~ WccneayeMbiMu BENIMUYNHAMY,

O0O6BACHEHWUA MONYYEHHbIX Pe3ynbTaToB M (POPMYIUPOBaHUSA
BbIBOAOB C WCMO/Mb30BAaHWEM HayU4HbIX MOHATWIA, TEOPUA U
3aKOHOB;

COPMUPOBAHHOCTb ~ YMEHMSi  BbIAENATb  CYLLECTBEHHbIE
NMPU3HaKM BUPYCOB, K/ETOK MNPOKapuoT U  3yKapwoT;
OfHOK/IETOYHbIX W MHOFOK/IETOYHbIX OpraHuW3MoB, BWULOB,
6MoreoLUeHoO30B U 3KOCUCTEM; OCOGEHHOCTM MPOLECCOB
obMeHa BeLleCTB W MpeBpalleHns 3Heprunm B  KIETKE,
(hoTOCMHTE3a, MIACTMYECKOro W 3HepreTMyeckoro o6meHa,
XEMOCWHTE3a, MWT03a, Melio3a, OMN/I0LOTBOPEHMS, Pa3BUTUSA U
Pa3MHOXEHUS,  UHAMBUAYaNbHOrO  pasBUTUA  OpraHusma
(oHTOreHesa), 6opbbbl 3a CyLECTBOBaHWe, eCTeCTBEHHOI0
oTbopa, BMA006pa3oBaHMs, NPUCNOCO6/IEHHOCTU OpraHM3mMoB
K cpege o06uTaHMS, BAUAHUA KOMIMOHEHTOB 3KOCUCTEM,
aHTPOMNOreHHbIX N3MEHEHWIN B 3KOCUCTEMAX CBOEM MECTHOCTMH,
KpPYyroBopoTa BELLECTB M NpeBpaLleHne 3Heprum B buocgepe;
ChopMMPOBAHHOCTb YMEHUS peLlaTb 6UoNornyeckme 3afauu,
COCTaBNATb FEHOTUMUYECKME CXEMbl CKpelymBaHus  Ans
pasHbIX TWMOB HacfefoBaHWUA MNPWU3HAKOB Yy OpraHu3Mos,

COCTaBNSATb CXEMbl MNepeHOca BELWEeCTB W 3Heprum B
akocuctemax (Lenu nuTaHus, NULLeBble CETH)
COPMMPOBAHHOCTb ~ YMEHWIA  KPUTMYECKN  OLleHMBATb

MH(OpPMaLMo BMONOTMYECKOro COAEepPXXaHNs, BKIHOYAOLLYH
MceBOHAYUHbIE 3HAHWS U3 Pa3INUHbIX UCTOUHMKOB (CpeacTBa
MacCcoBOM WHMOPMALIMK, Hay4YHO-MOMNYNSPHbIE MaTepuasnsl);
MHTEPNPeTMPOBaTb  3TUYECKME  acMeKTbl  COBPEMEHHbIX
nccnefioBaHNin B 6UONOrMK, MeAULIMHE, OGUOTEXHONOIWMK,



NH(OpMaLMOHHbIE
TeXHonoruun ans
BbINO/IHEHUA 3ajau
npoeccnoHanbHOM
[eAaTeNlbHOCTH

OK 04. 3(ppeKTnBHO

B3aIMO/eNCTBOBATb
" paboTaTb
KONNeKTVBe
KOMaHge

B
n

- COBEPLUEHCTBOBAHME A3bIKOBOW M UYNTATENbCKOW KyNbTypbl
KaK CpeAcTBa B3aUMOENCTBUA MeXAy N0AbMU U NMO3HaHMS

MUpa;
- 0CO3HaHWe LEHHOCTU Hay4yHON AesTeNbHOCTU, FOTOBHOCTb
OCYLLECTBNIATh MPOEKTHYO 7 1CCNeAoBaTeNbCKYHO

[eATeNbHOCTb MHAWBUAYANLHO W B Fpynne;
OBnafieHne yHuBepCasibHbIMWU Y4YeOHbIMW NO3HaBaTe/IbHbIMU
LencTBMaAMN:

B) paboTa C MH(opMaLmeil:

- BNafleTb HaBblkaMU NONYyYeHUs UHOPMALUK U3 NCTOYHUKOB
pasHbIX TWUMOB, CaMOCTOATE/IbHO OCYLLECTBAATb  MOWCK,
aHaiM3, cuUcTemMaTusauuMilo W UHTepnpeTauuio MHGpopmalmm
pasINyHbIX BUAOB M (HOPM MpPeACTaB/eHUs;

- co3faBaTb TEKCTbl B Pa3IN4HbIX (hopmaTax C Y4eToMm
Ha3Ha4YeHMs MH(popMauMnM 1 LeneBon ayautopun, Bblbupas
ONTYMabHYO (hOpMy NpeACTaBNEHUA U BU3yanusauuu,

- OLleHMBaTb JOCTOBEPHOCTb, NETMTUMHOCTb MH(opMaLun, ee
COOTBETCTBME NPaBOBLIM U MOPa/IbHO-3TUYECKUM HOpMaM;

- 1CMosb30BaTh cpeacTsa MHDOPMALMOHHBIX 7
KOMMYHUKAUMOHHBIX TEXHONOTNA B peLleHUn KOTHUTUBHBIX,
KOMMYHWKATUBHbIX W OpraHM3auMOHHbIX  3aga4y ¢
cobnogeHnem TpeboBaHMin 3ProHOMUKM, TEXHUKN
6e30MacHOCTW, TUTMeHbl, pPecypcocbepeXxxeHns, NpaBoOBbIX U
3TUYECKMX HOPM, HOPM UH(OPMaLMOHHON 6e30MacHOCTY;

- BNafieTb HaBblKaMW pacrno3HaBaHus W 3alnTbl UHPOpMaL MK,
MHOPMALMOHHON 6e30MacHOCTU IMYHOCTU

- TOTOBHOCTb K CamoOpas3BUTWUIO, CaMOCTOATE/IbHOCTU WU
caMoonpeseneHuto;
-0BNafieHune HaBblKaMu y4ebHO-u1ccneoBaTenbLCKou,

MPOEKTHOMN M COLMaNbHON AesTeNbHOCTH;
OBnafeHne  yHuBepCasbHbIMU  KOMMYHWUKaTUBHbIMY

paccmatpuBatb  rno06asbHble
COBpPEMEHHOCTW, (POopMUpOoBaThb
COBCTBEHHYHO NO3ULMIO;
C(hOPMUPOBAHHOCTbL ~ YMEHWIA  co3fdaBaTb  COBGCTBEHHbIE
MACbMEHHble M YCTHble  COO0OLLeHWA  Ha  OCHOBE
O61ONOrMYEeCcKon MHMOPMaLMN U3 HECKONIbKUX WCTOYHMKOB,
rPaMOTHO MCNO/b30BaTb NMOHATWIAHLIV annapat 6uonornu

3KosiIornyeckme  npobnemsl
MO OTHOWEHWUKD K HUM

npuo6peTeHMe OMbiTa MNPUMEHEHUS] OCHOBHbIX METOZOB
HAayYHOrO0  MO3HAaHMS,  UCMOMb3yeMbIX B BMOMOrMu:
HabNIOAEHNA W OMWUCAHMS DKMBbIX CUCTEM, MNPOLECCOB MU
ABMIEHUA; OpraHM3ayMm 1 NpoBeAeHMs  BUONOrNYEeCKOro



OK 07.
CopeincTBoBaTb
COXPaHeHMo
OKpY>KatoLLe

cpeqpl,
pecypcocbepexxeHunto
, MIPUMEHSATb 3HAHWS
06 M3MeHeHUn
KnumaTta, NpUHLMNbI

LEeACTBUAMMK:

6) coBMeCTHas AeATeNbHOCTb:

- MOHMMaTb U WCNONb30BaTb MpPeMMYyLLEecTBa KOMaHLHOW U
NHANBUAYaNbHOWN paboThl;

- MpUHUMaTb uenu COBMECTHOIA AesTeNbHOCTH,
OpraHv3oBbIBaTb ¥ KOOPAWHWUPOBATb [EACTBMA MO  ee
[OCTUXKEHWIO: COCTaBNsATb NnaH [AelCTBUIA, pacnpefensitb

POAN C YYeTOM MHEHWIn YYaCTHMKOB 06CY>XAaTb pe3ynbTaTbl
COBMECTHOW paboThl;

- KOOPAUHMPOBaTb W BbIMNOMHATL pPaboTy B YCNOBUAX
peasibHOr o, BUPTYa/IbHOrO " KOMOGVHMPOBAaHHOIO
B3aVIMO/eiCcTBMS;

- OCYLLeCTBNATb MO3MTUBHOE CTpaTerMyeckoe MOBeAeHUE B
pasIMyHbIX  CUTyauusx,  MNposBNATb  TBOPYECTBO U
BOOGpaXeHUe, ObITb MHALMATUBHbLIM

OBnapgeHue YHUBepCcanbHbIMU
AeicTBUAMM:

r) NpuHATUE cebs n Apyrux noaen:
- NPUHMMATb MOTMBbBI W aprymMeHTbl APYrux nwgeid npu
aHanun3e pe3ynbTaToB [esaTe/IbHOCTH;

- NpM3HaBaTb CBOE MPaBO M NPaBo APYrnx Nt0Lein Ha OLMOKY;

- pa3BuBaTb CMOCOBGHOCTb MOHMMATL MUP C MO3ULUK APYroro
yenoBeka

B 061acTu 3KONOrM4eCcKOro BOCNUTaHUS:

- ChOPMMPOBAHHOCTb 3KOMOrMUYECKOW KynbTypbl, NOHUMaHMWe
BMSHNA  COLMANIbHO-3KOHOMUYECKMX  MPOLECCOB  HA
COCTOSiHME MPUPOLHOM W COLMaNbHOW Cpefbl, OCO3HaHue
rno6anbHOro xapakrepa sKo/0rnM4yecknx npobnem;

- NNaHNUPOBaHWe N OCYLLECTBMIEHNE AEACTBUIA B OKPY>KatoLLEi
cpefle Ha OCHOBe 3HaHMS Leneli YCTOMYMBOIO pPasBUTUS
4e/I0BEYeCTBa;

PErynaTUBHbIMU

3KCMepUMEHTa, BbIABMXKEHUS rmnoTes, BbISIBNIEHNS
3aBMCHMOCTH MEXAY ~ WccneayeMbiMu BENIMUYNHAMY,
0OBbACHEHMS MOMYYEHHbIX PE3yNbTaToOB W (OPMYNMPOBaHMS
BbIBOJOB C WCMOMb30BaHWEM Hay4HbIX MOHSTWIA, Teopuidi W
3aKOHOB

CPOPMUPOBAHHOCTb YMEHWNA MPUMEHSATL NMONYYEHHbIE 3HAHUA
ONA 00BbACHEHUA BMOIOTMYECKNX MPOLLECCOB W ABNEHWNIA, A/1f
NPUHATMSA NPaAKTUYECKMX PeLleHnii B NOBCEAHEBHOW XXU3HN C
uenbto obecnevyeHns 6e30MacHOCTU CBOEro 340POBbA WU
3[0POBbS  OKpYXXalwWmx ngein, cobnogeHns 340p0BOro
o6pasa X13HW, HOPM rPaMOTHOr0 NOBELEHUS B OKPYXXatoLL el
NPUPOAHOM cpege; NOHNUMaHne Heo6XoANMOCTH
MCMOMb30BaHNUA [LOCTVDKEHWUIA COBPEMEHHOW 6uonoruv u



OepexKIMBOro
MIPOU3BOJICTBA,
3¢ dexkTuBHO
NelCTBOBATH B
YPE3BbIYANHBIX
CUTYALHSAX

AKTUBHOE  HENpUATHE  OEHUCTBHUN, MNPUHOCSILINX  Bpen
OKpY>KaroLIen cpene,

- YMEHHE MPOrHO3UPOBATh HEONATOMPUATHBIE 3KOJOTHUECKUE
MOCNEACTBYs MPEANPUHUMAEMBIX NEHCTBUH, MPeroTBpallaTh
ux;
- paclIMpeHHe ONbITa  JEATENBHOCTH  3KOJOTHYECKON
HAIPaBJIEHHOCTH,

- OBJaJeHWE  HaBbIKAMH  y4eOHO-HCCIIEeNOBATEIbCKOH,
MPOEKTHON U COLIMAJIbHOMN AEATEIbHOCTH




BUOTEXHOMOMNIA AN paLMOHaNbHOTO NPUPOAONO/b30BaHUS



2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM U CIUILTAHBI

2.1. O6beM AUCUHUIIHHBI U BU/IbI Y4e0HOH padoTbl

Bupn yueOHoii paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUILTHHBI 54

B T.4.

OcHoBHoOe conep:RkaHHe 54

BT .

TeopeTnyeckoe oOydeHue 30
B T.4. MPO(ECCHOHATbHO-OPUEHTHPOBAHHOE COIEPIKAaHUE 2

MPAKTUYECKUE 3aHATUSA 10
B T.4. MPO(ECCHOHAIbHO-OPUEHTHPOBAHHOE COIEPIKAaHUE 8

nabopaTopHbIe 3aHSITHS 4
B T.4. MPO(ECCHOHATbHO-OPUEHTHPOBAHHOE COIEPIKaHUE 2

KounrposibHas pagdora 6

IIpomexyTouHas arrecTanus (3a4er) 2




2.2. TemaTH4eCKHUi IJIaH U COAEPRKAHHE AHCLHHIIIUHBI

HaumenoBanme Coaep:kaHue yueOHOro Mmarepuaja (OCHOBHOE U MPo(eccHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem | ®opmupyembie
pa3fesioB U TeM JabopaTopHblie U NPAKTHYECKHE 3AHSATUS, IPHKJIAAHON MOAYJIb (IPH HAJTHYHH) 4acoB | KOMIETEHLHH
1 2 3 4

Pa3zpen 1. Knerka — cTpyKTypHO-(PYHKIIHOHAILHAS €IHHULIA JKUBOT0 18
Tema 1.1. OcHoBHOe conep:kaHue 2 OK 2
buogaorus kak Teopernueckoe o0yuenue: 2
Hayka. O0masi  |Coppemennble OTpacan GHONOrHUECKHX 3HAHMI, CBA3b GHOTOTHH C APYTUMH HAyKAMHU: GHOXHMI,
XapaKTEePUCTHK |Guodusnka, OnoHnka, reaoreorpadus u ap. Ponb n Mmecto Guonoruu B GOpMHUPOBAHIH COBPEMEHHOM
a JKU3HHU HAYYHOH KapTHHBI MUpa. Y POBHH OPTaHU3aLUH KUBOH Martepun. OOIiast XapaKTepUCTHKA KU3HH, CBOWCTBA

JKHUBBIX CUCTEM. XUMHUYECKHUH COCTAB KJIETOK
Tema 1.2. OcHoBHOe conep:kaHue 6 OK-1
CTpykTypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢dyuxunonanbd | Knerounast teopusi (T. [llsann, M. Ilneiinen, P. Bupxos). OCHOBHBIE MMOJIOKEHUST COBPEMEHHOMN KJIETOYHOM OK-4
asi opraHusanusi | teopu. TUIBI KIETOUYHON OpraHU3alyy: MPOKAPUOTHYECKUH U dyKapuoTHueckuil. OAHOKIIETOUHBIE U
KJIETOK MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHue NpokapuoTHieckol kieTku. CTpoeHne 3yKapuoTHUECKON KIIETKH.

Hexknerounsie ¢popmel xu3HH (BUPYCHI, OakTeprodarn)

JlaGopaTopHbie 3aHATHS: 2

[IprobpeTeHune ornbiTa IPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHUS PU BBINOJHEHUH J1JaOOPaTOPHBIX PadoT:

JlaboparopHras

1. Jlabopatopnas paborta «CTpoeHHe KJIETKH (PaCTeHHs, )KUBOTHBIE, TPHUOBI) U KJIETOYHBIE BKITIOUSHHS
(xkpaxma, KapOTHHOUBI, XJIOPOILIACTBI, XPOMOILIACTHI )»

ITonroroBka MUKpOIIpenapaToB, HAOIOAEHNE C TOMOIIBIO MUKPOCKOIA, BBISIBIICHHE PA3IUNYUN MEKAY

n3y4aeMbIMH 00beKTaMH, (POPMYIHPOBAHNE BBIBOIOB

IMpakTuyecKue 3aHATH: 2

BupycHrie u Oakrepuanbhblie 3a0oneBanns. OOmmre MpUHIHIBI HCIIOIB30BAHUS JIEKAPCTBEHHBIX BEIECTB.

OcobenHocTy MpUMEHEeHUs1 aHTUONOTHKOB. IIpencraBnenre yCTHBIX COOOIEHMI ¢ pe3eHTalune,

MOJTOTOBJIEHHBIX IO NEPEUHI0 HCTOUHUKOB, PEKOMEHIOBAHHBIX IIpernoaBaTeeM
Tema 1.3. OcHoBHOe conep:kaHue 4 OK-1
CTpykTypHO- TeopeTuueckoe o0yueHue: 2 OK-2
¢dyuxuuonanbH | Xpomocomnasi reopusi T. Moprana. Ctpoenne XpoMocoM. XpOMOCOMHBIN HAOOp KJIETOK, TOMOJIOTHYHBIE H




bIe (PAKTOPBI

HErOMOJIOTUYHBIE XPOMOCOMBI, TaIUIOUAHBINA U nurionaHbid Habop. Hykneunosbie kucnorsl: JJHK, PHK

HACJIEACTBEHHOC | HAXOXIEHUE B KIIETKE, UX CTPOeHHE N (PyHKIIMH. MaTpHyHbIE IPOLIECCHI B KIIETKE: PEIUINKanusi, ONOCUHTE3
™ Oenka, pemapanusi. [ eHeTHUeCKU KO U €r0 CBOMCTBA

IMpakTHyecKue 3aHATH: 2

Pelenue 3a1a4 Ha onpeneseHye MoCieA0BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B Cllydae

W3MEHEHUS MOCIeA0BaTEeNbHOCTH HyKiieoTuaos JIHK
Tema 1.4. OcHoBHoOe cogepkaHue 2 OK -2
O6men Bemects | TeopeTruueckoe o0yueHue: 2
u npespamenue | [TonsTre Meraboan3M. ACCUMMILSILNS U IUCCUMIJISILIAS — IB€ CTOPOHBI MeTabommn3ma. Turbl oOmeHa
JHepruu B BEIIECTB: aBTOTPOQHBIHN U reTepoTpodHbIi, a3po0HbIN 1 aHa3poOHbIH. [InacTudyecknii oOMeH. POTOCHHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOe conep:kaHue 2 OK-2
KusHeHHbIH TeopeTnueckoe o0yueHue: 2 OK -4
LMKJI KJIeTKH. Knerounslii nuki, ero nepuonbl. MUTO3, €ro cTaiuy U NpOUCXOAsiIINe npouecchl. buonornyeckoe
Murto3. Meiio3 3HayeHue muTto3a. Meios u ero craguu. Ilosenenne xpomocom B Merose. Kpoccunrosep. buonornueckunii

CMBICJI Mel03a
KonTtpoabnas MonexysipHbIN ypOBEHb OpraHU3aLuu >KUBOTO 2
padora
Pa3nen 2. CTpoeHue u (PyHKUHH OPraHu3mMa 20
Tema 2.1. OcHoBHOe conep:kaHue 2 OK-2
Crtpoenne TeopeTuueckoe o0yueHue: 2 OK -4
OpraHuszma MHorokeTouHble Opraiu3mMel. B3aMocBs3b OPraHOB U CUCTEMbI OPTaHOB B MHOT'OKJIETOUHOM OpTraHU3Me.

I'omeocTas opranusma U ero nojaep kaHue B Mpolecce )KU3HeeATeIbHOCTH
Tema 2.2. OcHoBHOe conep:kaHue 2 OK-2
®opmbl Teopernueckoe o0yqeHue: 2
PA3MHOKeHHUsI @DopmMbI pa3sMHOKEHHsT OPraHu3MOB. becnosioe 1 monoBoe pa3MHOKeHHe. Buabl 0€CroIoro pa3MHOKEHMSI.
OPraHH3MOB ITonosoe pazmHoxeHue. I'amerorenes y skuBoTHbIX. CriepMaToreHes U ooreHes. CTpoeHMe MOJIOBbIX

kyeTok. OmuonoTBOpeHue
Tema 2.3. OcHoBHoOe cogepkaHue 2 OK -2
OnTorenes TeopeTnueckoe o0yueHue: 2 OK -4
pacreHmii, WHauBunyaapbHOE pa3BUTHE OPraHU3MOB. DMOpHOreHes3 u ero craguu. [loctaMOpHoHaNbHBINH EpHO.

/KUBOTHBIX U

Crannu nocTaMOPHOHAIIBHOTO PAa3BUTHS Y JKUBOTHBIX U UenoBeka. IIpsMoe u HenpsiMoe pa3BUTHE.




YyeJi0BeKa buonorudeckoe crapenue u cMepTb. OHTOT€HE3 pacTeHUM
Tema 2.4. OcHoBHOe conep:kaHue 4 OK-2
3axonomepnoct | Teoperuueckoe o0yueHue: 2 OK -4
u HacsenoBaHust | OCHOBHBIE TOHITHS TEHETHKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Mennens

(MOHOTHOpPHIIHOE U MOJMTHOPUIHOE CKpeluBaHue). BzanMoneiicTeie reHoB

IMpakTHyecKue 3aHATH: 2

Peienue 3a1a4 Ha onpeeseHre BEPOSTHOCTH BOSHUKHOBEHUsI HACIIEICTBEHHBIX IPU3HAKOB IPU MOHO-,

I-, TOJUTHOPHIHOM U aHATU3HPYIOLIEM CKPELIUBAHUH, COCTABIEHNE FeHOTUITMIECKIX CXEM CKpPEIUBAHUS
Tema 2.5. OcHoBHOe conep:kaHue 4 OK-1
CuensieHHoe TeopeTnueckoe o0yueHue: 2 OK -2
HacJ/1e10BaHHe 3axkonbl T. Moprana. CueniieHHOe Hacle0BaHie [eHOB, HapylleHue cueruieHus. Hacnenosanue
NPH3HAKOB MIPU3HAKOB, CLIETIJIEHHBIX C [TOJIOM

IMpakTuyecKue 3aHATHS: 2

Pewrenue 3anau Ha onpeseseHe BEPOATHOCTH BOSHUKHOBEHUsI HACAECTBEHHbIX IPU3HAKOB MpU

CLIETUIEHHOM HaclIeIOBAHUH, COCTaBJIEHUE FeHOTUITMUECKHUX CXE€M CKPEILUBaHUs
Tema 2.6. OcHoBHOe conep:kaHue 4 OK-1
3axonomepHoct | Teoperuueckoe o0yueHue: 2 OK -2
U H3MEHYHUBOCTH | FI3MeHUNBOCTb NPU3HAKOB. BHbl H3MEHUNBOCTU: HACJIEICTBEHHAs U HEHACEICTBEHHAsA. 3aKOH OK-4

TOMOJIOTHUYECKUX PSIIOB B HacyieacTBeHHoN n3MmeHunBocty (H.1. BaBunos). MyTtaunonHas Teopust

W3MEHYMBOCTH. Bubl MyTalnil 1 OpUYUHBI UX BO3HUKHOBEeHUS. Kapuotun denoseka. HacnencrseHHbie

3aboneBanus 4yeoBeka. | eHHbIE 1 XpOMOCOMHBIE 00Jie3HU YenioBeKka. boe3Hn ¢ HacIeACTBeHHON

MPeIpacloNoKeHHOCThIO. 3HaUeHNe MEULIMHCKON MeHETUKH B IPEAOTBPAIleHNH U JIEYeHUH [eHETUYECKUX

3a0oneBaHMi YeIOBEKa

IMpakTHyecKue 3aHATH: 2

Pelenue 3ana4 Ha onpeeseHNe TUIIA MyTalluK NIPYU Niepefaye HAaClIeICTBEHHBIX IPU3HAKOB, COCTABIIEHUE

FeHOTUIIMYECKUX CXEM CKPEIlHBaHUs
KonTtpoabnas 2

Crtpoenne u pyHKLINH OpraHu3Ma
padorta
Pazgen 3. Teopusi 3BoJiroMu 6
Tema 3.1. OcHoBHOe conep:kaHue 2 OK-2
Hcropus TeopeTnueckoe o0yueHue: 2 OK -4
IBOMIOUHOHHOTO | [TepBrie sBoMmomonHbie KoHuenun (OK.b. Jlamapk, XK. JI. Broddon). DBomronronHas Teopust U. lapsuna.




YUeHHUsI. CuHTeTHYeCKast TEOPHsI HBOJIFOLIMU M €€ OCHOBHBIE TTOJIOKEHHUSI.
Muxkpo3soarouu | Mukpossomouus. [lonysinus Kak 31eMeHTapHast eIMHULA SBOMOLNH. | eHeTHUeCKHe OCHOBBI 3BOJIFOLIUH.
| DnemMeHTapHbIe (PaKTOPBI IBOTIOLNH. EcTeCcTBEHHBIH 0TOOP — HaNpaBIAOMHi (HakTOp 3BOJFOIHMH.

BunoobpazoBanue kak pe3yiabTaT MEKPOSBOIIOLIUN
Tema 3.2. OcHoBHOe conep:kaHue 2 OK-2
Maxkpossomoun | Teopernueckoe o0y4ueHmue: 2 OK -4
s, Maxkpossosrousi. @opmbl 1 OCHOBHBIE HarpasiieHHs1 MakposBosouuu (A .H. Cesepuos). Ilytu
Bo3HukHOBeHHMe | nocTikeHus Ononorudeckoro nporpecca. Coxpanenue Ouopasnoobpasus Ha 3emiie.
U pa3BUTHE I'mmoTess! 1 TeopuH BOZHUKHOBEHUS *KU3HU Ha 3emuie. [TosiBeHre nepBhIX KIETOK U UX SBOJIFOLIUS.
xKu3Hd HA 3emuie | TIpokapuOThI U OyKapUOTHL. [IPOMCX Ok IEHHE MHOTOKJIETOYHBIX OPTaHU3MOB. BO3SHUKHOBEHHE OCHOBHBIX

LIAPCTB 3yKapHOT
Tema 3.3. OcHoBHOe conep:kaHue 2 OK-2
Hpouncxoxknenne | TeopeTuueckoe 00yueHue: 2 OK -4
YeJ10BeKa — AHTpononorus — Hayka o yenoseke. CucreMaTuieckoe mojoskeHne yenoeka. CXOACTBO M OTINYNS
AHTpPOMNOreHe3 YesoBeKa ¢ JKUBOTHBIMH. OCHOBHBIE CTAIMH aHTPOTIOT€HE3a. DBOJIOLHSI COBPEMEHHOTO YEJIOBEKA.

Uenoseueckre packl U MX €IUHCTBO. Bpems u myTH pacceneHust 4eaoBeKa o IJIaHeTe.

IIprcnocobneHHOCTh YenoBeKa K Pa3HBIM YCIOBHUSIM CPEIIbI
Pa3aen 4. Jxosorus 18
Tema 4.1. OcHoBHOe conep:kaHue 2 OK-1
Ixonornvyeckne | Teoperuueckoe o0yueHue: 2 OK -2
(hakTopbI M Cpenbl oOuTaHus OPraHU3MOB. BOAHAS, HA3€MHO-BO3yIIIHASL, TOYBEHHAs!, BHYTPUOpPTraHu3MeHHas1. PU3uKo- OK -7
cpeabl SKH3HH XUMHYECKHEe 0COOEHHOCTHU cpen oOuTaHus oprann3MoB. IIpucnocodnennst OpraHu3MOB K JKU3HH B Pa3HBIX

cpenax. [Tonsitue sxonoruyeckoro pakropa. Knaccugpukanus skonornyeckux ¢paxropos. [Ipasuio

munumyma FO. Jlubuxa. 3akon TonepantHoctu B. [lendopna
Tema 4.2. OcHoBHOe conep:kaHue 4 OK-1
Honynsiuus, TeopeTnueckoe o0yueHue: 2 OK -2
coodmecTBa, DKOIOruvecKast XapaKTCPUCTUKA BHAA H TIONYJSILHUH. DKOJIOrHYecKast HUIIA BUIA. DKOJIOTHYECKHAE OK -7
IKOCHCTEMbI xapakrepuctuky nonyssinuy. CoobuiecTsa 1 5kocucTeMbl. brorieHos u ero ctpykrypa. CBsa3u MexIy

oprannzMamu B OnoreHose. CTpyKTypHbIE KOMIOHEHTBI 3KOCUCTEMBI: IIPOAYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BemecTs 1 NOTOK SHEPTHH B 3Kocucteme. Tpodudeckne ypoBHU

IMpakTuyecKue 3aHATH: 2




Tpoduueckue nenu u cern. OCHOBHBIE TIOKA3aTENN 3KOCUCTEMbI. buomacca 1 mpoayKIus. DKOJOTHIeCKHe
UpaMHIbI YUCeN, OroMacchl 1 3Hepruu. [IpaBuio nupaMuabl SHEPTUHL.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX SaI[aHI/Iﬁ o NEPEHOCY BCHICCTBA U SHEPIrUA B
JKOCHCTEMAxX C COCTaBIICHHE TPOPHUUECKUX 1ienel 1 mupaMu OMOMacChl U SHEPTHU

Tema 4.3. OcHoBHOe conep:kaHue 2 OK-1
buocdepa - TeopeTnueckoe o0yueHue: 2 OK -2
rjaodajabHast buocdepa — sxuBas odonouka 3emnu. Passutne npencrasnenuii o 6nocdepe B Tpynax B.1. BepHanckoro. OK -7
kojgoruveckas | Obmactu 6uocdeprr u ee KOMIOHEHTHL. JKuBoe BemecTBo buocdeprr 1 ero GyHKIHH.
cucTemMa 3aKOHOMEPHOCTH cyliecTBoBanus Onochepor. OcodeHHoCcTH Orochephl Kak riIo0aNbHON SKOCUCTEMBL

JnaaMudeckoe papHoBecHe B Onocdepe. KpyroBopoTs! BeImecTs 1 OMOreOXMMUYECKHUE LIKIIBL.

I'mobanbHbIe 3KONOrHYecKre MPoOIeMbl COBPEMEHHOCTH
Tema 4.4. OcHoBHOe conep:kaHue 4 OK-1
Bausinue TeopeTnueckoe o0yueHue: 2 OK -2
AHTPONMOreHHBIX | AHTPONOreHHbIE BO3AEHCTBUS Ha Onochepy. 3arps3HeHNs KaK BUA aHTPOIIOT€HHOT'O BO3ACHCTBHSL. OK-4
(akTOpOB HA AHTpoOnoreHHbIe Bo3neHcTBHs Ha atMochepy. BosneficTsust Ha runpochepy. BoznelictBus Ha mutocdepy. OK -7
onocdepy AHTpPOIIOTeHHbIe BO3IEHCTBUS HA OnOoTHUYECKHE coodmecTBa. Y ITyOJIEHHO U3YYArOTCsl OTXOIbI, CBSI3aHHBIE

C omnpeneneHHoN mpodeccueit/cCrnenuaibHOCThIO

IMpakTuyecKue 3aHATH: 2

[IpakTrueckoe 3ausTHE «OTXOIBI MPOU3BOACTBAY

*B ToM 4HcJIe TPOo(hecCHOHAIBLHO-OPHEHTHPOBAHHOE COAEePKAHNE MPAKTHYECKOT0 3aHATHSA 2

[IpaxkTrueckoe 3ausTHE «OTXOABI MPON3BOACTBA». Ha 0CHOBE (enepanbHOro KiaccupuKaluoOHHOTO

KaTaJiora OTXO/IOB OIMPEIEISATh KJIACC ONMACHOCTH OTXOAOB; arperaTHOe COCTOsTHUE U PU3HUEcKyro Gopmy

OTXOJIOB, OOPa3yIOLIUXCsl HAa padoueM MecTe / Ha 3Tarax MPOU3BOACTBA, CBS3aHHBIE C OMPEISICHHON

npodeccueit/crnennatbHOCTHIO
Tema 4.5. OcHoBHOe conep:kaHue 4 OK-2
Baunsnue Teopernueckoe o0yueHue: 2 OK-4
COLHAJBHO- 310pOBBE U €ro cocTaBJsiroLre. PakTOPhL, MOJIOKUTENBHO U OTPULIATEIIBHO BIMSIFOLINE HA OPraHU3M 2 OK -7
IKO0JOrHYecKux | yenoBeka. [IpoOiema TEXHOTEHHBIX BO3ACHCTBUI Ha 3I0POBbE UeJIOBEKa (3JIEKTPOMArHUTHBIE TTOJIS,
¢axTopos Ha ObITOBast XMMUsI, U30BITOUHBIC LIYMbI, paAHaLKs U T.11.). AJanTauus OpraHu3Ma 4esioBeka K akropam
310pOBbe OKpy:xarote cpenbl. [IpuHImme hopMUpPOBaHUS 3M0POBbecOeperarwIero nopeaeHus. Gusndeckas
JeT0BEKA AKTUBHOCTB M 3J0pPOBbE. BHOXMMHUYECKHE aCTIEKTHI PAIIIOHAILHOTO TUTAHUS

JlaGopaTopHbie 3aHATHS: 2




Jlaboparopnast padota Ha BBIOOD:

1. JlabGopaTtopHas paboTa «YMCTBEHHAs1 padOTOCTIOCOOHOCTDY
OBnaneHre METOIaMH OTPeNeICHHs MTOKa3aTeiell yMCTBEHHOU paboTOCOCOOHOCTH, O0BSICHEHHE
MOJIyYE€HHBIX PE3yJIbTaTOB U (POPMYIIMpOBaHHIE BBIBOAOB (ITMCbMEHHO) C UCTIONB30BAHUEM HAYYHBIX
MOHATUH, TEOPUN U 3aKOHOB

2. JlabopartopHas padora «BrnussHre abnoTHUECKNX (haKTOPOB Ha UesloBeKa (HU3KHE U BHICOKHE

TEMIIEPaTyPhI)»

UzyueHne MEXaHU3MOB alaNTAllMKi OPTaHU3Ma YEJIOBEKA K HU3KHUM U BBICOKUM TEMIIEPaTypaM U
OOBsICHEHUE MOJyYEHHBIX PE3YJIbTATOB U (POPMYIHPOBAHUE BBIBOJIOB (ITMCBMEHHO) C UCIIOJIB30BAHUEM
HAY4YHBIX [OHATHI, TEOPUI U 3aKOHOB

*B Tom yucsie npodeccHOHATBHO-OPHEHTHPOBAHHOE COJepKaHHe Ja00PATOPHOIrO 3aAHSTHS 2
B kauecTBe TpUTTEPOB CHIDKAOIINX PabOTOCTIOCOOHOCTh HCIIOB30BATh YCIOBHUS OCYIIECTBICHHS
npodeCCHOHATBHOMN NEATETbHOCTH: LIIYM, TEMIepaTypa, pu3ndeckast Harpys3ka u T.11.
KonTtpoabnas 2
TeopeTudeckue aCeKThl 3KOJIOTUU
padorta
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COeP:KaHHe (Coaep:KaHHe MPHUKJIATHOTO MOAY.JIS)
Paspnea S. buoJsiorust B :KU3HH 8 OK-1
Tema S.1. OcHoBHoOe cogepkaHue 4 OK -2
Buotexnonorun | Teoperuuyeckoe comepRaHue: 2 OK-4
B KH3HH buorexHonorus kak Hayka 1 mpon3BoAcTBO. OCHOBHBIE HAIIPABIEHHSI COBPEMEHHON OMOTEXHOJIOTHH. 2
KaK10r0 MeTtons! 6uorexHonoruu. OOBEKTH OMOTEXHONIOTHH. JTHKA OMOTEXHOJIOTMYECKIX M FeHETHYECKUX
skcriepuMeHToB. [IpaBua noucka u aHann3a OMO3KOJIOrHYeckol HHPOPMALIUU U3 PA3INIHBIX HCTOYHUKOB
(HayuHas u yueOHO-Hay4YHAas IUTEPATYPa, CPENCTBA MacCOBOH MHPOpMALuH, ceTb UHTEpHET U Ipyrue)
IMpakTHyecKue 3aHATH: 2
Keficbl Ha aHamu3 WHGOPMAIIUN O HAYYHBIX TOCTHIKEHUSX B 00JIaCTU TeHETUYECKUX TEXHOJIOTHIA, 2
KJIETOUHOW WH)KEHEPHH, MULIEBBIX OMOTEXHOJOTHH. 3aIuTa Keiica: peaCcTaBIeHNe Pe3yJIbTaTOB PELICHHUs
KEHCOB (BBICTYIUICHUE C NIPE3CHTALINEH)
*B Tom yucsie npodeccHOHATBHO-OPHEHTHPOBAHHOE COJAepPKaHHe MPAKTHYECKOIro 3aHATHSA 2
Tewma 5.1 obs3aTenbHa I U3yUeHUs CTYASHTaMH BCEX TpodeccHil/cnenuaibHoCTel
IIpomexxyTouHa 2
sl aTTecTauus Mo | 3a4eT
AUCHHUILINHE
Bcero: 54




3. YCJIOBHSI PEAJIN3ALIMU HPOTPAMMBI OBIIEOBPA30BATEJIBHOI
ANCUUILIAH

3.1. lns peaau3auuy NporpaMmbl JUCHHILIMHBI J0JLKHBI ObITh MPEIYCMOTPEHbI CJIeAYIOIIHe
crnenrajbHbIe MOMEILeHHSsI:

Kabuner «buonorum», OCHaIeHHBbIH oOopynoBaHueM: Mebenb, OCKA, MeEN, HarJsaHbIC
nocoOusi (KOMIUIEKTbl y4eOHBbIX TaOJML, IUIAKATOB), TEXHUYECKHMMU CpPEACTBAMU OOYUYEHHUS:
KOMITBIOTEP C YCTPOHCTBAMU BOCIIPOU3BEIACHHS 3BYKa, PUHTEP, MYJIbTHMEIHA-IIPOEKTOP C SKPAHOM,
yKa3Ka-Tpe3eHTep I PE3CHTAIH.

3.2. UudopmanuonHoe obecneueHne peaau3aliu NPporpaMmbl

JUis peanuzanuu MporpaMMbl OuOIMOTeuHbI (OHA 00pa3oBaTEIbHONW OpPraHU3AMH UMEET
NeYaTHbIE W/WJIN 3JIEKTPOHHBIE 00pa3oBaTeNibHble U UH(POPMALIMOHHBIE PECYPChI, PEKOMEHIOBAHHBIE
LTS UCTIONB30BaHUS B 00Pa30BATENBHOM MPOLIECCE, HE CTapIIe MATH JIET ¢ MOMEHTA U3aHMUs.

PexomeHnnyemble MmevyaTHbIE M3AHUS TO peaju3anuu o0meoOpa3oBaTebHON AUCIUILTHHBI
MPEICTaBICHBl B METOAMYECKIX PEKOMEHIAIHUSIX MO OpraHUu3auy 00ydeHusl.

OcHOBHBIE HCTOYHHKH

1. Kamenckuii A.A. buonorust: 10-11 k., M.: lpoda, 2019
JlonoJHUTe/IbHAS JJUTEepaTypa

1. KoncrantunoB B.M. O6mas 6uonorusi, M.: Axkagemus, 2012



4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHUS OBILIEOBPA30BATEJIBHOI
JUCUUILINHBI

Konrponr u omeHka pe3yibTaTOB OCBOCHHS O0IeoOpa3oBaTENbHON — AHCLIUTLIMHBI
PACKpPBIBAIOTCS 4Yepe3 AUCIUILTMHAPHBIE Pe3yJIbTAThl, HAMNpaBJIeHHbIE HAa (HOpMHUPOBaHHE OOIMUX U
npodeCcCHOHATBHBIX KOMIIETEHIIMIA 1O pa3aeinaM U TeMaM COIepKaHus yueOHOro MaTepuana.

Oomas Pazpen/Tema Tun oeHOYHBIX MepPONPUATHH
KOMIIeTeHIUsI

Paznen 1. Knerka — KonTponbHas pabora
CTPYKTYPHO- «MounekynsipHbIi YPOBEHDb
(yHKUHOHAJIBHAA eJHHULA OpraHu3aluy >XUBOro»
JKHBOT'0

OK 02 buonorus kak Hayka. OOmmas 3anonHeHne TabIuIbl C OITMCAHUEM
XapaKTePUCTHKA KU3HH METO/IOB MHKPOCKOITHPOBAHHS C UX

JOCTOWHCTBAMHU U HEOCTATKAMHU.
3anonnenune Tabaunsl « Bkaan ydeHbIx
B pa3BUTHE OUOIOTHI

3anoaHeHne CPaBHUTENbHOUN TaOIHILIbI
CXOJICTBA M PA3JINYHIHA KHBOTO U HE

JKUBOTO

OK 01 CrpyxrypHO-pyHKUMOHANMBHAsA |OueHNBaeMast JUCKYCCHS 11O BOIIPOCaM
OK 02 OpPraHU3aLusl KIETOK NEeKIUH

OK 04 Pa3zpaboTka MEHTaNBbHON KapThl 110

KJIaCCU(UKALIUH KIIETOK U X CTPOSHHIO
Ha MPO- U SYKAPHOTHUYECKUX U 110
[[ApCTBaM B MUHH IPyIIIax
BeinonHeHne 1 3amura 1a00paToOpHBIX
pabort:

«CtpoeHue KIeTku (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJIETOUHBIC
BKJIFOUEHUS (KpaxmaJj, KapOTHHOU/BI,
XJIOPOTIACTBI, XPOMOILIACTHI )»
[Ipakrrueckoe 3ausTre. [lpencrasienne
YCTHBIX COOOIIEHUH C MPe3eHTaLHeH,
MOJTOTOBJICHHBIX 10 TIEPEUHIO
HCTOYHUKOB, PEKOMEH/TOBAaHHBIX

npernoaBareneM
OK 01 CrpyxTypHO-QyHKUIMOHATIBHBIE |DPPOHTAIBHBIN ONPOC
OK 02 (akTOpPBI HACIENCTBEHHOCTH PaspaboTka rmoccapust

Pemenue 3ana4 Ha onpeneneHue
MOCJIEI0OBATEIbHOCTH HYKJIEOTU OB,
AMHUHOKHCJIOT B HOPME U B CJIy4ae
W3MEHEHMS MOCIIEA0BATENbHOCTH

nykjeoruaos JJHK

OK 02 OOMeH BelecTB u @ poHTANBHBIN OMPOC

IIpeBpalleHue SHEPIrHUH B KJIETKE 3anonaenue CpaBHI/ITeJIbHOfl Ta6JII/IL[bI
XapaKTEPUCTUK TUIOB OOMeHa
BEIIECTB




OK 02
OK 04

JKU3HeHHBIN LUK KJIETKU.
Muto3z. Melios

OO6cyxaerne o BOMpocam JISKLHH
PazpaboTka neHTHI BpeMeHU
JKM3HEHHOT'O LIUKJIA

Pazaen 2. CtpoeHue u
(pynknum opranusma

KontponbHas padora “Ctpoenue u
¢byHKIMU OpraHu3mMa”

OK 02
OK 04

Ctpoenue opranuzma

OuenuBaemMasi TUCKycCCUs

Pa3zpaboTka MEHTaNBbHON KapThl
TKaHeH, OpraHOB U CUCTEM OPTaHOB
OpPTraHU3MOB (PaCTEHHSI, )KUBOTHBIE,
YeJIOBEK) C KPATKOH XapaKTePUCTHKON
ux QyHKUIUN

OK 02

DopMBI pa3MHOXKEHUS
OpraHu3MOB

DpOHTANBHBIN ONPOC

3anonHeHne TabauIbl C KPaTKOH
XapaKTEPUCTUKON U puMepaMu Gopm
Pa3MHOKCHUWA OPraHUu3MOB

OK 02
OK 04

OHTOreHe3 PaCTeHH, JKUBOTHBIX
U YeJIOBEeKa

PaszpaboTka eHTBI BpeMeHHU ¢
XapaKTEPUCTUKON 3TAIIOB OHTOTE€HE3a
OTZENBbHOH IPyNINON )KUBOTHBIX U
YeJI0BeKa M0 MUKPOrPYTIITaM
Tect/ompoc

CocraBieHne KU3HEHHBIX [TUKJIOB
pacTeHuit mo oraenaM (MOXOBHUIHBIE,
XBOILEBU/IHbIE, TATIOPOTHUKOBU/IHBIE,
TOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIEAOBAHUS

Paspabortka rioccapust
DpOHTANBHBIN ONPOC

Tect mo Bonmpocam JIEKLUU
Pemenue 3ana4 Ha onpeneneHue
BEPOATHOCTU BO3ZHUKHOBCHUA
HACJIEACTBEHHBIX IIPU3HAKOB IIPH
MOHO-, IH-, HO.]'II/IFI/I6pI/I,[[HOM u
aHAIU3UPYIOLIEM CKpEIUBaHUH,
COCTAaBJICHHUEC N'CHOTHUITMYECKHUX CXEM
CKpeLIUBaHUA

OK 01
OK 02

CueruieHHOe HACIeJOBAHUE
MPU3HAKOB

Tect

Paspabortka rioccapust

Pemenue 3ana4 Ha onpeneeHue
BEPOATHOCTHU BO3ZHUKHOBCHUA
HACJIEACTBEHHBIX IIPU3HAKOB IIPH
CLIEMIJIEHHOM HacCJe0BaHUH,
COCTaBJICHHUEC N'CHOTHUITMYECKUX CXEM
CKpeLIUBaHUA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3ana4 Ha onpeneseHUe TUIA
MyTalMU IPU epenaye
HACJICOACTBCHHBIX HpI/ISHaKOB,
COCTABJICHUEC 'CHOTHUITNYCCKUX CXEM

CKpELIUBaHUs




Pazgen 3. Teopusi 3BoroMu

KonTponbHas pabdora “Teopernueckne
ACIIEKTHI SBOJIFOLINHY KU3HU HA 3emiie”

OK 02 HcTopust 3BOIHOLIMOHHOTO @poHTaNBHBIN OMPOC

OK 04 y4eHust. MUKPOIBOJIOLIHS PazpaboTtka rimoccapuisi TepMUHOB
Pa3zpaboTka JIeHTBI BpeMEeHH Pa3BUTHS
SBOJIFOLIMOHHOTO YUE€HMUSI

OK 02 Maxkpo3BoJtonusi. OuenuBaemasi TUCKYCCHS:

OK 04 Bo3HukHOBEHUE U pa3BUTHE HCIOJb30BaHNE APTYMEHTOB,

JKU3HHU Ha 3eMiie OMOJIOTHYEeCKON TEPMUHOJIOTUU U

CUMBOJIUKH TSI 1OKa3aTeNbCTBa
POACTBA OPTaHU3MOB Pa3HbIX
CUCTEMaTUYEeCKUX Py
PaszpaboTka neHTHI BpeMeHn
BO3HHUKHOBEHUS U Pa3BUTHs )KU3HU Ha
3emie

OK 02 [IpoucxoxxneHue yenoBeka — @poHTaNBHBIN OMPOC

OK 04 AHTPOIOreHe3 PazpaboTka neHTHI BpeMeHH
MIPOUCX OXKJIEHUs YeJIOBEKA

Paznen 4. DxoJiorus

OK 01 Dkosorudyeckue GakTopel U Tect no 3xoN0rHUecKuM (hakTopam u

OK 02 cpendbl )KU3HU cpenaM XKU3HU OPraHUu3MOB

OK 07

OK 01 IMonynsius, coodiiecTsa, CocraBnieHue cxeM KpyroBopoTa

OK 02 SKOCUCTEMBI BEIECTB, UCTIONB3YsI MATEPHABI

OK 07 NeKuu
Pelenue npakTUKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aaHU MO MEePeHOCy
BEILIIECTBA U HHEPTUU B SKOCUCTEMAX C
cocTaBiieHHe TpOoprUecKknx enei u
nupamMuz OOMacChl U SHEPTUU

OK 01 buocdepa - rmodanbHas OuennBaemMasi TUCKyCCHUS

OK 02 5KOJIOTHYECKasi CUCTEMA Tect

OK 07

OK 01 Bnusinue aHTpONOreHHbIX Tect

OK 02 (akTopos Ha Grochepy [Mpaktuueckast pabora “OTXO/IBI

OK 04 IPOM3BOACTBA”

OK 07

OK 02 BansHue conuanbHO- OueHnnBaeMasi TUCKYCCHUS

OK 04 SKOJIOTHYECKHUX (PaKTOPOB HA Brimonaenue nadopatopHoil paboThl Ha

OK 07 BBHIOOD:

3A0POBBE YCTIOBEKA

"VMcTBeHHas1 paboTOCTIOCOOHOCTH",
"Bnusinue abuoTtrueckux GpakTopoB HA
YeJioBeKa (HU3KHE U BBICOKHE
Temmeparypsl)”

Paszaen 5. buoJiorus B :KU3HH

3ammura Kefca: mpeACcTaBICHUE
PE3yJIbTaTOB PELICHUS KEHCOB
(BBICTYIUIEHHE C TIPE3CHTANEH )




OK 01

BbuorexHonoruu B ;JKu3HHU

BrimmosiHeHne keica Ha aHaJIu3

OK 02 KaXKI0T0 UH(POPMALIUK O HAYYHBIX TOCTHIKEHUSIX

OK 04 B 00JIACTH F€HETHYECKUX TEXHOJIOTHIA,
KJIETOYHON MHXXEHEePUH, MMULIEBBIX
ouorexHoorui (1Mo rpymnmnam),
IIpeCTaBJIeHUE PE3YJIbTaTOB PeIleHUs
KEWCOB

OK 01 [IpomeiuieHHast OnoTexHoNOrus |BhinoHeHe Kelica Ha aHaJH3

OK 02 UH(pOPMALIUU O PA3BUTUH

OK 04 MPOMBIIIJIEHHOH OMOTEXHOJIOTHH (110
rpyIIam), IPeACTaBICHHE PE3yIbTaTOB
pELIEHUs KeNCOB

OK 01 CounanbHO-3TUYECKHE aclIeKThl | BBITIOTHEHNE Kefica Ha aHAIU3

OK 02 OnoTexHOJIOoruit nHpopmanmy 06 ITUIECKUX aCTIEKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpyIIam), IpeACTaBICHHE PE3yIbTaTOB
pELIEHUs KeMCOB

OK 01 buorexHonoruu u Texuudeckue |BrimonHeHue keiica Ha aHAU3

OK 02 CHUCTEMBI uH(popmanmu o pa3BUTHA

OK 04

OMOTEXHOJIOTHH C MPUMEHEHUEM
TEXHUYECKHX CHCTeM (TI0 TpyImam),
NPEACTaBICHUE PE3YJIbTATOB PELICHUS
KEHCOB




