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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIVIMHBI OYII1.10 BUOJIOT'UA

1.1. OGnacTh NpuMEHEHHUS paboyveii mporpaMMbl

PabGouass mporpaMma AMCHUMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammbl B cootBeTcTBUM ¢ DPI'OC CIIO mno cnenumansuoctu 40.02.02
[TpaBooxpaHuTenbHas AESITEIbHOCTb.

1.2. Mecto auctumunsl B ctpykrype TITICC3C:
OIl. O6uieo6pazoBaresibHas MOATOTOBKA

OVII. O6s3arenbHble yUeOHBIC TPEIMETHI.
OVII.10 buonorus

1.3. lLenm m 3amayu AUCIUIUTMHBI — TPEOOBaHUSI K PE3yJIbTaTaM OCBOCHHSI
JUCITUTITUHBL:

Heasb: dopmupoBanre y CTYIEHTOB TMpPEACTaBICHUS O CTPYKTYpPHO-
(GYHKUIMOHAJIBLHOM OpraHU3allMM KUBBIX CHUCTEM pa3HOIO0 paHra Kak OCHOBBI
OPUHATUS  PElIeHUWH B OTHOIIEHMM OOBEKTOB >KMBOM MPUPOJIBI U B
MPOU3BOJICTBEHHBIX CUTYAIIUSIX.

3agaun:

1) chopmupoBaTh NOHMMAaHUE CTPOEHHUS, MHOT00Opa3usi M OCOOEHHOCTEM
JKUBBIX CHUCTEM pAa3HOTO YPOBHS OpraHHU3aluy, 3aKOHOMEPHOCTEH MPOTEKAHMS
OMOJIOTMYECKUX MPOIECCOB U SBICHUN B OKPYKAIOIIEH cpesie, 1eJI0CTHOM HaydHOM
KapTUHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHUS OIpPEACNATh MUBbIE OOBEKTHI B MPHUPOIE; MPOBOAUTH
HAOJIOICHUST 32 DKOCHCTEMaMU ISl BBISIBJICHUS €CTECTBEHHBIX U AHTPOIOTE€HHBIX
W3MEHEHU I, HHTEPIIPETUPOBATH PE3YIbTaThl HAOTIOICHUH,

3) chopmupoBaTh HABBIKM TPOBEIACHUS MPOCTEHIIMX  OHWOJIOTHYECKUX
OKCIIEPUMEHTAJIbHBIX ~ HUCCIEIOBaHUM C COONMIOJEHHMEM TpaBHJI  0€30MacHOro
oOpaiiieHns ¢ 00beKTaMU U 000PYIOBAHUEM;

4) pa3BUTh YMEHHMS UCIIOJIB30BATh MHPOPMALIUIO OMOJIOTMYECKOT0 XapaKTepa U3
Pa3IMYHBIX UCTOYHUKOB,;

5) copmMupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEICTBUSI CBOEH NIEATEITbHOCTH
[0 OTHOIIEHUIO K OKpY’Kalollel cpeae, COOCTBEHHOMY 37J0pOBbIO; 0OOCHOBBIBATH U
co0mro1aTh Mephl MPOGUITAKTUKY 3a00JIEBAHUMA.

6) cdopMUpOBaTH MOHUMAHUE 3HAYUMOCTH JOCTHKEHUM OMOJIOTUIECKON HAYKH
U TEXHOJIOTMI B MPaKTUYECKOW NEATEeIbHOCTH YE€JIOBEKa, Pa3BUTUU COBPEMEHHBIX
MEJUIUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA.



1.4. KoaudecTBO 4aCOB HAa OCBOEHUE NUCIIUILIINHEL:

MakcuManibHOM yueOHOM Harpy3ku oOydaromierocs 118 yacos, B TOM uuciie:

— oOsi3aTenpHaAs ayAuTOpHas ydeOHas Harpy3ka (Bcero) 72 wdaca, W3 HHX

IpaKTHYECKas MOATr0TOBKa — 38 4acoB.

1.5. Ilnanupyemble  pe3ysibTaThl  OCBOCHHMS  00II€00pa3oBaTEIbHOM
mqucouIiuinHbl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

Koan
HAaHMeEHOBaHHE
(popmupyembIx
KOMIeTeH il

[Inanupyemble pe3y/bTaThl 0CBOCHHS JMCIHUNIHHBI

Oo01mue

JAucuunianHapHbie

OK 01. Beibupatp
CIOCOOBI perieHus
3a1a4
npodecCHOHATbHON
JeSITeIbHOCTH
PUMEHHUTEIBHO K
pa3TUIHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTb K TpYyHdy, OCO3HaHHE
LIEHHOCTH MacTepCTBa, TPY10JII00ue;

- TOTOBHOCTh K AKTUBHOM
NESTENIbHOCTH  TEXHOJIOTUYECKOW U
COLIMAJIbHOU HaIIPaBJIICHHOCTH,
CIOCOOHOCTh MHUIIMAPOBATH,
IUIAaHUPOBaTh U CaMOCTOSITEIILHO
BBITOJIHATH TaKyIO 1€ATEIIbHOCTD;

- HWHTEpPeC K pa3InyHbiM chepam
npodeccuoHaNbHOM e TeNIbHOCTH,

OBiagenue YHUBEPCAITbHBIMU
y4eOHBIMU II03HaBaTEIbHLIMU
NENCTBUSIMU:

a) 0a3oBble JIOTHYECKHE NeCTBUS:

- CaMOCTOSITETIbHO (POPMYyITUPOBATH U
aKTyaJIMu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAQHaBIMBAaTh  CYIIECTBEHHBIN
NpU3HAaK  WJIM  OCHOBAaHHMA  JUIA
CpaBHEHHUS, KJIacCH(pHUKAUH "
000011eHM;

- OIpeNeNATh LeIH JACATEIbHOCTH,
3aJaBaTh HapamMeTpbl U KPUTEPUU HUX
JOCTH)KEHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
IPOTUBOPEYMsI B paccMaTpPUBAEMbIX
SIBJICHUSX;

- BHOCHUTD KOPPEKTHBBI B
JeATENILHOCTbD, OLICHHUBATh
COOTBETCTBUE PE3YJIbTATOB  LIEJISAM,
OLICHUBAaThb  PUCKH  TIOCIEICTBUI

c(OPMHPOBAHHOCTh 3HAHUI O MecTe U
ponu OWOJOTMH B CHCTEME HaydyHOTO
3HaHUS; (YHKIMOHAIBHON TPaMOTHOCTH
YeloBeKa Uil PEIICHUS JKU3HEHHBIX
npo0Jem;

c(OpPMUPOBAHHOCTh YMEHUS PACKPBIBATH
coJiepKaHue OCHOBOITOJIAT AFOLITIX
OMOJIOTUYECKUX TEPMHHOB M TOHSITHM:
KU3Hb, KJIETKA, TKaHb, OPTaH, OPTaHU3M,
BUJI, TIOMYJISALNS, YKOCUCTEMA, OMOIIEHO3,
ouocdepa; Mmerabosm3M (0OOMEH BEIIECTB
U TpEeBpalleHUEe HHEPruH), TOMEOCTa3
(camoperymsnusi), OHOCHHTE3  Oelka,
CTPYKTypHasi ~ OpraHu3alus  JKHUBBIX
CHCTEM, JIUCKPETHOCTb, CAMOPETYIISIIHNA,
CaMOBOCITPOU3BEACHNUE  (PENPOIyKLus),
HACJIE/ICTBEHHOCTb, M3MEHYHUBOCTb,
HHEPro3aBUCUMOCTb, POCT M pa3BUTHE,
YPOBHEBasI OpraHU3aIuS;
c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATH
coJiepKaHne OCHOBOITOJIAT AIOTITHX
OMOJIOTUYECKHX TEOpUH ¥  THUIOTE3:
KJIETOYHOH, XPOMOCOMHOM,
MYTallHOHHOM, SBOJIFOLMOHHOM,
MPOMCXOXKACHUS )KU3HU U YeTIOBEKa;
c(OpPMUPOBAHHOCTh YMEHUS PACKPBIBATH
OCHOBOITOJIATAIOIIHE Ouosornyeckue
3aKOHBI U 3aKkoHOMepHOocTH (I'. Mennens,
T. Moprana, H.M. Baswioa, DO.
I'exkkens, @. Mrwomiepa, K. bopa),
IPaHULBI UX TPUMEHUMOCTH K >KHUBBIM
cucTeMawm;




JACATCIIbHOCTH,

- Pa3BUBATh KPCATHUBHOC MbIIIJICHUC
IIPU PELICHUH KU3HEHHBIX MPO0JIeM

0) ©0a3oBble HCCIEI0BATEIbCKHE
neflcTBUA:

- BJaAETh  HABBIKAMH  y4eOHO-
HCCIIEIOBATENIbCKOM M TPOEKTHOMU
JIeITCIIbHOCTH, HaBBIKAMH
paspenieHus mpoosieM;

- BBIABJIATH NPUYHUHHO-CJICIACTBCHHELIC
CBS3M M AaKTyaJU3UpOBaTh 3aaauy,
BbIIBUT'aTb THUIOTC3Yy €€ PCIICHUA,
HaXOIUTh apTyMEHTHI JUISt
JIOKa3aTeJIbCTBA CBOMX YTBEPIKICHUH,
3a/laBaTh TapamMeTpbl W KPUTEPHUH
penieHus;

- QHAJIM3UPOBAThH TIOJYUYCHHBIC B XOJIC

pelieHus 3a7a4u pe3yibTaThl,
KPUTHUYECKH OLICHUBATh 150.¢
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH

M3MEHEHUE B HOBBIX YCIIOBHUSX;
- YMETb IIE€PEHOCHTh 3HAHUSA B
MIO3HABATEIIBHYID U  IPaKTHUYECKYIO
00J1acTH KU3ZHEEATEIbHOCTH;

- YMETb MHTETpUPOBATh 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIABUIAaTh HOBBIE WIEH, NIPEAJIAraTh
OpPUT'MHAJIbHBIE [TOAXO0/IbI U PELLIECHUS;

- CIIOCOOHOCTHL MX HCIIOJNB30BAHUS B
II03HaBaTEIbHOU Hu COLIMAILHOM
MPAKTUKE

npuoOpeTeHue  OmbITa  IPUMEHEHHUS
OCHOBHBIX MCTOJIOB HAYYHOI'O ITO3HAHUA,
HCIOJIb3YCMbIX B 6I/IOJIOFI/II/II
Ha6JIIOI[eHI/I$I n OIMMCaHuA KUBBIX
CHUCTEM, TMPOLECCOB W  SBJICHUM;

opraHusanuu n IMPOBCACHUA
OMOJIOTUYECKOr 0 OKCIICPUMCHTA,
BBIJIBHUXKCHU A THUITIOTE3, BbISABJICHUSA

3aBUCHUMOCTH  MEXKAY HCCIEAYEeMBbIMH
BEJIMYMHAMU, OOBSICHEHUS IOTYYCHHBIX
pe3yIbTaToOB u dbopMynupoBaHHUS
BBIBOJIOB C HCIOJIB30BAaHUEM HAyUHBIX
MOHATHH, TEOPUI U 3aKOHOB;

c(OpPMHUPOBAHHOCTh YMEHUS BBIICIATH
CYLIECTBEHHbIE  MPHU3HAKU  BHUPYCOB,
KJIETOK  MPOKapuoT U  DYKapHOT;
OJIHOKJICTOYHBIX ¥  MHOTOKJIETOYHBIX
OpPTaHW3MOB, BHUJOB, OHWOTEOIICHO30B H
HKOCHUCTEM; OCOOEHHOCTH IPOIECCOB
oOMEHa BEIIECTB W  IpeBpaIlCHUs
PHEpPruM B  KIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO U SHEPreTH4ecKOoro
oOMeHa, XeMOCHHTe3a, MUTO03a, Meiio3a,

OILTO/IOTBOPEHHH, pa3BUTHS "
Pa3MHOKEHHH, WHIUBHUTyaTbHOTO
pa3BuTUs  opraHu3ma  (OHTOTEHE3a),
60pbOBI 3a CYIIIECTBOBAHUE,
€CTECTBEHHOTO orbopa,

BU000pa30BaHusl, MPUCIOCOOICHHOCTH
OPTraHU3MOB K cpejie OOMTaHUS, BIMSHUSL

KOMIIOHCHTOB OKOCHUCTEM,
AHTPOIIOTCHHBIX H3MEHEHHI B
JKOCUCTEMAX cBoOCH MECTHOCTH,

KPYroBOpOTa BEIECTB U TMPEBPAIICHUE
sHEepruu B Ouocdepe;
cOPMHUPOBAHHOCTh ~ YMCHHS  PEIIaTh
Ouoyiornyeckue  3aJady, COCTaBIATH
TCHOTHIIMYECKHE CXEMBl CKpPCIIMBAHUS
JUIE  pa3HBIX THIIOB  HACJEIOBAHUS
NPU3HAKOB Yy OPraHWU3MOB, COCTaBISITh
CXEMBI TEepPEeHOCca BEIIECTB U DHEPTUU B
sKocHucTeMax (IeH MUTAHUS, MHUIIEBbIC
CETH)

OK
HUcnonb3oBathb

02.

B o0aacTM 1EHHOCTHM HAY4YHOIrO
MO3HAHMNS:

c(OpPMHPOBAHHOCTb YMEHUHN KPUTUUECKU
OLICHUBATh uH(pOpMaLIHIO

6




COBpPEMEHHBIE
CpeAcTBa  TIOHCKa,
aHanm3a "
UHTEPIpETANN
uHpopMaun u
nH(pOpMaIMOHHBIC
TEXHOJIOTUU TSt
BBITTOJIHEHHST 3214
npodhecCuOoHABLHOM
JeSITeTbHOCTH

- c(pOPMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKH 51
00I11eCTBEHHOM MPAKTHUKH,
OCHOBAaHHOTO Ha JHAJIOTe€ KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJUKYJIbTYPHOM MHUPE;

- COBEpILEHCTBOBAaHUE S3bIKOBOM W
YUTATENIbCKOM KYJIbTYpPhI KaK CpeACTBa
BBaHMOHeﬁCTBHH MCXKAY JIIOAbMU U
NIO3HAHUS MHPA;

- OCO3HaHUE LEHHOCTU HAY4YHOU
NEeSITeIbHOCTH, TOTOBHOCTD
OCYIIIECTBIISATh MPOEKTHYIO U
UCCJIEIOBATENbCKYI0  JESTeNbHOCTD
WHAUBUAYAIBHO U B TPYIIIE;
OBnanenue YHHUBEPCATbHBIMU
y‘-Ie6HI>IMI/I IIO3HaBaTCIIbHBIMU
JEUCTBUSIMU:

B) padoTta ¢ nHopManmeii:

- BJIaACTH HaBbIKaMH MOJIYYCHHA
nH(pOpMallMl U3 MCTOYHHUKOB Pa3HbIX
THUIIOB, CaMOCTOSITEITLHO
OCYIIIECTBIISATh TIOUCK, aHau3,
CUCTEeMAaTHU3allMI0 U HWHTEPIPETALNIO
uHPOpPMALUK PA3MUYHBIX BHUJIOB H
dbopM TpeCTaBICHNUS;

- CO3daBaTb TCKCTbI B Pa3JIMYHBIX
dopMaTax C y4eTOM Ha3HAYCHUS
uH(pOpMallil U IIeNIeBOM ayJIUuTOPHH,
BBIOMpAsi ~ ONTHUMAJIbHYIO bopmy
MPEJICTaBICHUS U BU3YyalIH3al1H;

- OLICHUBATh JIOCTOBEPHOCTb,
JJIETUTUMHOCTD I/IH(bOpMaI_II/II/I, €C
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-
TUYECKUM HOpMaM;

- UCIOJIb30BATh cpeacTsa
UH(OpPMAITMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
pelIeHIH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3aa4 C
co0uroIeHEeM TpeOoBaHU

IPrOHOMHKH, TEXHHKH 0E30IaCHOCTH,
TUTUEHBI, pecypcocOepexeHus,

OMOJIOrMUYECKOTO CoJIepKaHus,
BKJTIOYAIOIYI0 TICEBJOHAy4YHbIE 3HAHUS
U3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOM uHpopMaIuy, Hay4YHO-
TIOTTYJISIPHBIC MaTepHaIbl);
UHTEPIPETHPOBATh ITHYCCKHE ACTICKTHI

COBPEMEHHBIX UCCIICIOBAaHHU B
Ouoyornu, MeTuIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rI100ambHBIC
IKOJIOTMUECKHE poOIeMbI
COBPEMEHHOCTH,  (opMHUpOBaTh  TIO

OTHOIICHHIO K HUM  COOCTBEHHYIO
MO3UITHIO;

c(OpMHUPOBAHHOCTh YMCHHH CO3/1aBaTh
COOCTBEHHBIC IMHCHMCHHBIC W YCTHBIC
COOOIIEHUsI HAa OCHOBE OMOJIOTHYECKOMN
uH(pOpMaIUN u3 HECKOJIBKUX
UCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH




MMpaBOBbIX W 3THYCCKUX HOPM, HOPpM
uH(OPMAIIMOHHON 0€30MaCHOCTH;
- BJIAJICTh HABbIKAMHU paCIIO3HABAHUA U

3aIUTEI nHpopManuu,
UH(POPMALIMOHHOM 0e30macHOCTH
JIAYHOCTH

OK 04. O¢dpexruBHO

B3aUMOJICHCTBOBATE
u paboraTh B
KOJUUIEKTHBE u
KOMAaHJIe

- TOTOBHOCTh K CamMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH u
CaMOOIIPEIEIICHUIO;

-OBJIaJICHHE  HaBbIKaMU  y4eOHO-
HCCIIEIOBATENILCKOM, TPOEKTHOM U
COIIMATLHOM JeSITCIIFHOCTH,
OBaanenue YHHBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU J1eHCTBUSAMMN:
0) coBMecTHas 1eITeJbHOCTD.

-  TOHMMaTh W  HCIOJb30BATH
MpEeUMYyIIECTBA KOMaHTHOM u
UHAUBUAYAIbHON paboThI;

- IOpUHUMATh [EJIH  COBMECTHOU
JIeATEIbHOCTH, OPTraHU30BBIBaTH U
KOOPJIMHHUPOBATh JACUCTBUS 1O €€
JOCTHXKEHUIO: COCTaBJISITh  IUIAH
JEUCTBUM, paclpeneisiTb poilud ¢
y4E€TOM MHEHUU Y4aCTHUKOB
o0cyxJaTh pe3yJabTaThl COBMECTHOM
paboTHI;

- KOOPAMHHUPOBATH W  BBINOJHATH
paboTy B  YCIOBHAX  PEabHOTO,
BUPTYaIbHOTO U KOMOMHHPOBAHHOTO

B3aUMOJCUCTBUS;
- OCYILIECTBJIIATH IMO3UTHUBHOE
CTpPaTErnyecKoe IMOBEACHHE B

PA3INIHBIX CUTYyaluigx, IMPOSBJIATH
TBOPYECTBO W BOOOpakeHHUE, OBITh
MHUIIMATUBHBIM

OBnagenne YHHBepPCAJbHBIMHU
pPeryJiiTUBHBIMH 1eCTBUSIMU:

') NpUHSATHE ce0sl M IPYrUX JKIeii:
- INPUHHUMATb MOTHBBI U APryMCHTHI
ApYyrux  JIOJed  [pu  aHalu3e
PE3YIbTATOB ACATCIbHOCTU;

- TpU3HaBaThb CBOE MPaBO M TIPaBO
JIPYTUX JIFOICH Ha OITMOKY;

- Ppa3BHUBAaTb CITOCOOHOCTh NOHHUMATh
MHP C TO3UIHU APYTOro 4YCJIOBCKA

OpHOOpETEeHUE  OMbITa  MPUMECHECHHS
OCHOBHBIX METOJOB HAYYHOI'O MO3HAHUS,

HCIIOJIb3yEMBIX B Ouooruu:
HaOMIOZICHUSI W OMHCAHHUS  JKHUBBIX
CHUCTEM,  IPOLECCOB W  SBJICHUM;
OpraHu3aluu u MPOBEICHUS
OMOJIOTUYECKOTO AKCIIEPUMEHTA,
BBIJIBMDKEHUS ~ TUIOTE3,  BBIABJICHUSA

3aBUCHUMOCTH  MEXAY HCCIENYEeMbIMU
BEJIMYMHAMHU, OOBSCHEHUS TOIYYEHHBIX
pe3ynbTaToOB u bopmynupoBaHus
BBIBOJIOB C HCIIOJIb30BAHUEM HAy4YHBIX
MIOHATUM, TEOPUN U 3aKOHOB




OK 07.
ConelicTBOBaThL
COXPaHECHHIO
OKpYKaroleun
CpeIbl,
pecypcocOepekeHIIO
, IPUMEHSTH 3HAHUS
00 U3MEHEeHUU
KITUMAaTa, IPUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

a3 pexTruBHO
JICVCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

B 00J1acTH 3K0JIOTMYECKOT0
BOCITHTAHHUA:

- c(OpPMHUPOBAHHOCTH JKOJOTHIECKOU
Ky.]'IBTypBI, IIOHUMAHUC BIIUAHUA
COLMAIBLHO-3KOHOMHYECKHX
MPOIIECCOB HAa COCTOSIHUE MPHUPOTHOM
U COIMAJIbHOW  CpEbl,

1J100aJIBHOTO

OCO3HaHHE
XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

- IUIAaHUPOBAaHUE M OCYLIECTBIIEHUE
JIEUCTBUIA B OKpPYXKalOLIEH Cpele Ha
OCHOBE 3HAHHMs LEJIEeH YCTOWYHUBOIO
Pa3BUTHS YEIIOBEYECTBA;
aKTUBHOE  HENpPHUATHE
Bpel

JIEHCTBHI,
MIPUHOCSIIINX OKpYKaroleun
cpene;

- yMEHUe IIPOTHO3UPOBATH
HeOIaronpusTHHIE IKOJIOTHUECKHE
HOCIIEACTBHUS IpeaIpUHIMAEMBbIX
JEHCTBUM, IPEIOTBPALLATD UX;

- paclIMpeHHue OIbITa AESITEIbHOCTH
3KOJIOTUYECKOW HAIlPaBJIEHHOCTH;

- OBJIQICHUE HaBbIKaMH y4eOHO-
UCCIIENOBATEIIbCKOM, IMPOEKTHOU U
COLIMAIBHOHN NESITEILHOCTH

c(hOpMUPOBAHHOCTh YMEHUSI TMPUMEHSITH
MOJIYYCHHBIC 3HAHUA I O6’bHCHeHI/I5I
OMOJIOTHYECKUX TIPOIIECCOB M SIBJICHUH,
JUISL IPUHATUSA IIPAKTUYECKUX PEILICHUM B
HOBCCHHeBHOﬁ KN3HAU C HCSIIBIO
obOecrieueHuss ~ 0€30MaCHOCTH  CBOETO
3A0POBbSI U 3J0POBbA  OKPYKAOIIHUX
Jrofied, coOoIeHus 37J0poBOro obpasa
JKU3HU, HOPM TPaMOTHOI'O ITOBCIACHUA B

OKpYyXKaroleun MPUPOAHOMN cpene;
MMOHUMaHHUE HEO0OXOIUMOCTH
HCIIOJIb30BaAHUS JOCTH>KCHUI
COBPEMEHHOM ouosoruu u
OMOTEXHOJOTHI Il palOHaIBHOTO
MIPUPOIOTIOTB30BAHMS




2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI

OYIIL.10 BUOJIOI'Us

2.1. OObeM IUCHUIUIMHBI U BUbI Y4eOHOM paboThI

Bua yueOHo# padboThl

O0beM yacoB

MaxkcumanbHas yueOHas Harpy3ka (Bcero) 118
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 72
B TOM YHCIIE:
1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 38
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocTtosTenpHas pabota o0ydaronierocs (BCero) 46
[IpomexxyTounast arrectamus B hopme 3ayer
C OLICHKOM
2.2. TemaTudeckuil MIaH U COJEPKaHUE TUCIUILIUHBI
Copnepxanue yueOHOro Matepuaia,
HaumenoBanue | naGopaTtopHble pabOThI U MPAKTUUYECKUE
pa3aenoB U TeM 3aHATHUS, CAMOCTOsITeNIbHAs paboTa OOmem Hacos YPOBCHE
oOyuaromuxcsi, Kypcopas padorta OCBOCHI
(IpoeKT) (eciu npedycmompero)
1 2 3 4
Pazgen 1. Kuerka - cTpYKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOTO
Tema 1.1 Coneprxanue
buonorus xak CoBpeMeHHBIE OTpaciii OMOJIOTHIECKUX 2 2
Hayka. OO0rmmas 3HaHuil. CBs3b OMOJOTMH C JIPYTUMHU
XapaKTepUCTUKA | HayKamMH:  Ouoxumus,  Ouodu3uka,
KU3HU O6uonuka, remoreorpadus u ap. Poiab u
MecTo Owosorun B (OPMHPOBAHUH
COBPEMEHHOM HAay4YHOU KapTUHBI MUDA.
YPpOBHM OpraHu3aluu KUBOU MATEPHUU.
OOmas XapaKTepUCTHKA KU3HU,
CBOMCTBA XKUBBIX CUCTEM. XUMUYECKUN
COCTaB KJIETOK
[IpakTrueckue 3aHATHS 2 2
Jlaboparopuass paborta: XuMHUECKHIA
COCTaB KJIETOK
CamocrosiTenpHas padbora 2 2
Pabora ¢ koHcmekrom. W3ydenue
y4eOHOU JTUTEPATYPHI.
Tema 1.2. Conepxanue
CrtpyKTypHO- Knerounass teopus (T. ILlBann, M.
dyakunonansHas | [lneiinen, P. BupxoB). OcHoBHBIE 2 2
OoprasHu3anus MOJIOKEHUS COBPEMEHHOM KJIETOYHOM
KJIETOK TEOPHHU. Turnbl KJIETOYHOU
OpraHM3alfy: MPOKAPUOTHUECKUNH U
AyKapuOTHYECKUd. OIHOKJIETOYHbIE U
MHOTOKJICTOYHBIC OpPTraHHU3MBI.
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CrpoeHue NpoKapuOTHUYECKOM KIIETKH.
CtpoeHne 3yKapuOTHYECKOW KIIETKH.
Hexnerounsie Gpopmbl ku3HU (BUPYCHI,
OakTepuodarm)

IIpaxkTrueckue 3aHATUA
Jlaboparopnast pa6ota «CtpoeHue
KJICTKH (pacTeHHsI, )KUBOTHBIE, TPUObI)
U KJIETOYHBIE BKJIFOUEHUS (Kpaxmall,
KapOTUHOUIBI, XJIOPOTLJIACTHI,

XPOMOIIIACTHI)»

[ToaroroBka MUKPOTIPEIaparos,
HaOJIOZICHNE C TIOMOIIBI0 MHUKPOCKOIIA,
BBISIBJICHUE pasznuuui MEXIY
M3y4aeMbIMHU o0BbeKTamu,
(dbopMynHMpOBaHUE BHIBOJIOB.

Bupychsie u OakTepHuaIbHbIE
3a00JIeBaHUS. OOuie  TPUHIMITBI
WCTIOJIh30BaHUS JIEKapCTBEHHBIX

BemecTB. OCOOCHHOCTH TNPUMEHEHUS
aHTHOMOTHKOB. [IpeacTaBieHue YCTHBIX

cooOmIeHni c Mpe3eHTaINEH,
HOATOTOBJICHHBIX o HIEPEYHIO
HCTOYHHKOB, PCKOMCHAOBAaHHBIX
npero/iaBareineM

CamocrosTenbHas padora

Pabora ¢ xkoHcnekrom. W3ydeHwue
yueOHOH JIuTepaTyphl.

Tewma 1.3.
CrtpyKTypHO-
(hyHKIIMOHATILHBIE
(bakxTopsI
HACJIEICTBEHHOCTH

Conepxxanue

XpomocoMHass Teopuss T. Moprana.
Ctpoenne XpoMocOoM. XPOMOCOMHBII
HAa0Op KJIETOK, TOMOJIOTHYHBIE U
HETrOMOJIOTHYHBIE XPOMOCOMBI,
TaIUIONIHBIA W JTUIUIOWAHBIA HaOOD.
Hykneunoseie xucnorsl: JJHK, PHK
HaxO0XJICHUE B KJIETKE, UX CTPOCHHE U
dbyHKIME. MaTtpudHble TIPOLECCH B
KIIETKE: perIuKaIus, OMOCUHTE3 Oelka,
penapanus. ['eHeTHYeCKHil KOA U €ro
CBOIMCTBa

[IpakTrueckue 3aHATHS

Pemenue 3amau  Ha  ompexelieHHe
MOCIIE0BATENHHOCTH HYKJIEOTH/JIOB,
AMUHOKHCIIOT B HOpPME M B Cjyyae
M3MEHEHUS MOCIIEI0BATEIbHOCTH
Hykaeoruaos JJHK

CamocrosiTenpHas padbora

Pabora ¢ koHcmekrom. W3ydenue
y4eOHOU JTUTEPATYPHI.

Tema 1.4. Oomen | ConeprkaHue
BEIIIECTB U IMoustre MetaboIM3M. ACCUMUIISILUA U
MIPEBPAICHHE JUCCUMHJISALIAS ~ —  JIB€  CTOPOHBI
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SHCPTHUHU B KJIICTKC

MeTabomamu3Ma. THIBl 0OOMEHA BEIIECTB:
aBTOTPOHBIE U TeTepOTPO(HBIH,
a’pOOHBII u aHadPOOHBII.
IInactnueckuii ob6MeH. DOTOCHHTE3.
XEeMOCHHTE3

[IpakTrueckue 3aHATHS

CamocrositenpHas padbora

Pabora c¢ koHcmekrom. W3ydenue
y4eOHOU JTUTEPATYPHI.

Tema 1.5.
JKU3HEeHHBIN UK
KJIeTKH. MUTO3.
Meiio3

Conepxanue

Knerounslii 1MKI, €ro mNEpUOABI.
Muto3, ero craauv ¥ TPOUCXOSIINE
npoueccol. buonorndeckoe 3Ha4YeHUE
MHUTO3a. Melo3 H© ero  CTajauu.
[loBenenue xpoMocoM B  Meilo3e.
Kpoccunrosep. buonornueckuit cMbica
Meio3a

IIpakTrueckue 3aHATUA

Kontponpnass  pabora 1o  Teme:
MonekyJIapHBI ypOBEHb OpraHU3aLUU
KHUBOTO

CamocrosTenbHas padora

Pabora c¢ koHcmekrom. W3ydenue
y4eOHOU JTUTEPATYPHI.

Pa3nes 2. Ctpoenne M QyHKIIMM OPraHU3Ma

Tema 2.1. Conepxxanue
CrpoeHnue MHOroki1eToYHbIE OpPTraHU3MBI.
opranusma B3aumocBsI3b  OpraHoB M CHUCTEMBbI
OpraHoB B MHOT'OKJIETOYHOM
opranusme. l'omeocra3 opranusma u
€ro  IHoJJepXKaHWE B IIpoLecce
KHU3HEJCSATEIIbHOCTH
IIpakTrueckue 3aHATUA
CamocrosTenbHas pabora
Pabora ¢ koHcmekrom. W3ydenue
yueOHOH JIuTepaTyphl.
Tema 2.2. Coneprxanue
DopmbI @opMbl  pa3MHOKEHHUSI OPTaHU3MOB.
Pa3MHOXXEHHUS becriosioe 1 1o0BOE pa3zMHOXKEHHUE.
OpraHU3MOB Bunet  Gecnosoro  pa3MHOKEHHS.

[TonoBoe pasmHoOXkeHUE. ['ameTorenes y
XKHUBOTHBIX. CriepMaTOreHe3 M OOTeHE3.
Crpoenue MOJIOBBIX KJIETOK.
Oriog0TBOpEHNE

[IpakTruecKue 3aHATHUs

CamocrosiTenpHas padbora

Pabora ¢ koHcmekrom. W3ydenue
y4eOHOU JTUTEPATYPHI.

12



Tema 2.3.
Onrorenes
pacTeHui,
JKMBOTHBIX B
YyelIoBeKa

Conepxanue

NuauBuayanbHoe pasButTHe
OpraHu3MoB. OMOpHOTE€HE3 U  €ro
craguu. [locToMOpHOHAIBHBINA TTEPUO.
Craguu MOCTIMOPHUOHAIBHOTO
pa3BUTHUS Yy JKMBOTHBIX U YEJIOBEKa.
IIpsmMoe u  HempsiMOE  pa3BUTHE.
buonoruueckoe crapeHue U CMEPTb.
OmnTorenes pacreHuit

[IpakTHueckue 3aHsATHs

CamocrosTenbHas padora

Pabora ¢ koHcnekrom. W3yudeHwue
yueOHOH JIuTepaTyphl.

Tema 2.4.
3aKOHOMEPHOCTH
HacJIeJOBaHHS

Conepxanue

OcHoBHBIE MOHSATHUSA TE€HETUKH.
3aKOHOMEpPHOCTH 00pa3oBaHUsl TaMeT.
3akonbl . Menaens (MOHOTHOpUAHOE
U TIOJUTHOPUIIHOE  CKPEIIMBAHHE).
B3anmoneicTeue reHoB

[IpakTrueckue 3aHATHS

Pemenne 3amau Ha  ompenelieHue
BEPOSTHOCTH BO3HHUKHOBEHHS
HACJICICTBEHHBIX TPU3HAKOB TIPU MOHO-
, IH-, MTOJTUTUOPUTHOM u
aHAITM3UPYIOIIEM CKpEIIUBAHUH,
COCTABJIEHHE T'E€HOTHUIIMYECKUX CXEM
CKpEIIUBAHUS

CamocrosiTenpHas padbora

Pabora ¢ xkoHcnekrom. W3yueHwue
yueOHOH JIuTepaTyphl.

Tema 2.5.
CuerieHHOE
HacJeqOBaHHUE
MPU3HAKOB

Conepxanue

3akonsl T. Moprana. CuenneHHoe
Haclle/IoBaHUE  TE€HOB,  HapyllEHHUE
cueruieHus. HacrnenoBanue Nnpu3HAKOB,
CLIETIJICHHBIX C M10JIOM

[IpakTrueckue 3aHATHS

Pemienne 3amau  Ha  omnpeneneHue
BCPOATHOCTHU BO3HUKHOBCHU A
HACJIECTBEHHBIX  IMPU3HAKOB  TpHU
CLHCIINICHHOM HaCJICOJOBaHUU,
COCTaBJICHHE T'EHOTUIIUYECKUX CXEM
CKpellMBaHus

CamocrosrenbHas pabora

Pabora ¢ koHcnektom. WM3yudeHwue
yueOHOH JIuTepaTyphl.

Tema 2.6.
3aKOHOMEPHOCTH
M3MEHYUBOCTH

Conepxanue

N3MeHUYMBOCTh  TMPU3HAKOB. Bune:
N3MCHUYNBOCTHU: HaCJICACTBCHHAA nu
HEHAaCJIEICTBEHHA. 3akoH
TOMOJIOTHYCCKUX p}II[OB B
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HacaeAcTBeHHON w3MeHuuBoctu (H.H.
Bagsuios). MyTauvoHHas  Teopus
W3MEHUYMBOCTU. Buapl Myrauuii u
MPUYUHBI 10,9 BO3HUKHOBCHUS.
Kapuorun uenoseka. HacnencrBeHHbIe
3a00eBaHns  dYejioBeKa. [ eHHBIE U
XpOMOCOMHBIC ~ OOJIE3HM  4YelIOBEKa.

Bonesnn C HacJIeqCTBEHHOU
MPEAPACIION0KEHHOCTHIO. 3HaueHuE
MeIUIMHCKOM FEHETUKU B
Hp e,Z[OTBp AllICHU N n JICHCHUU

FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

IIpakTrueckue 3aHATUA
Pemenne 3amad Ha omnpeleneHHE THIIA

MyTaluu npu nepenayde
HAaCJIEACTBEHHBIX [IPU3HAKOB,
COCTABJICHHE TE€HOTUIIMYECKUX CXEM
CKpELIUBaHHUs.

KonrponsHast pabora: CrpoeHue u
(GyHKIMHM OpraHn3Ma

CamocrosrenbHas pabora

PaGora ¢ koHcmektom. H3ydeHue
y4eOHOU JTUTEPATYPHI.

Pasnea 3. Teopusi 3Bo1ounu
Tema 3.1 Conepxxanue
Hcropus [IepBbpie 3BOJIFOLUMOHHBIE KOHLEMLIUU
sBomonnonHoro | OK.b.  Jlamapk, JK.JI. broddon).
Y4EeHUs. OpomtonmonHass Teopuss Y. JlapBuHa.
MuxposBomtonuusi | CHHTETHYECKasi TEOPHS IBOJIIOLUHA U €€
OCHOBHBIE IT0JIOKEHHUS.
MuxkposBomtouusi.  [lomynmsamust  kak
JJ€MEHTapHasi €JUHULA  SBOJIOLIMH.
['eHeTM4yeckne  OCHOBBI  3BOJIIOLIMH.
DneMeHTapHbIe (HAKTOPHI IBOJIOLHUU.
EcTtecTBeHHBIN 0TOOP — HANIPaABIAIOIINA
¢daxTop sBomonuu. BumooOpazoBaHue
KaK pe3yJIbTaT MUKPO3BOJIIOLINHI
[IpakTrueckue 3aHATHS
W3zyuenune ¢popm ecTecTBEHHOro oTOOpa
KaK JBUKYILEH CHJIbI BOJIIOLIMH.
CamocrosTenbHas pabora
Pabora ¢ koHcnektom. W3yueHwue
yueOHOH JIuTepaTyphl.
Tema 3.2 Conepxxanue
Makpossomonusa. | Makpossosonuss. @opmMbl 1 OCHOBHBIE

Bo3uukHOBeHUE U
paSBI/ITI/Ie KHU3HHU
Ha 3emie

HampasieHus MakposBomorun  (A.H.
Cesep10B). Ilytn JOCTUXKEHUS
OMOJIOTNYECKOTO nporpecca.
Coxpanenue  OuopasHooOpazus  Ha
3emire.
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T'unore3sl u TCOpHUU BO3HHUKHOBCHUA
*u3HU Ha 3emsie. [losBieHue mnepBBIX
KJIETOK U UX 3BoJronus. [Ipokapuorsl u
3YKAPUOTHI. [Ipoucxoxnenue
MHOT OKJIETOYHBIX OpraHu3MoOB.
Bo3HUKHOBEHHE  OCHOBHBIX  ILIAPCTB
JYKapHoT

[IpakTHueckue 3aHATHs

CamocrosTenbHas pabora

Pabora ¢ xkoHcnekrom. W3yueHwue
yueOHOH JIuTepaTyphl.

Tema 3.3. Conepxanue
[Tpoucxoxaenreue | AHTPOMOJIOTHUS — HayKa O YelIOBEKe. 2
JIOBEKa — CucremaTnueckoe MOJIOXKEHUE
aHTPOIIOTEHE3 genmoBeka. CXOACTBO W OTJIMYUS
YyeloBeKa C JKUBOTHBIMU. OCHOBHBIE
CTaJid  aHTPOINOTreHe3a.  DBOJOIUS
COBPEMEHHOT0 YEJIOBEKA.
YenoBeueckne packl M HMX EIUHCTBO.
Bpewms u myTu pacceneHus yenoBeka 1o
TUTaHEeTe. [TpucnocoOiaeHHOCTD
YeJI0BeKa K pa3HbIM YCIIOBUSM CPEJIbI
[IpakTruecKue 3aHATHUs -
CamocrosiTenpHas padbora -
Pabora ¢ xkoHcnekrom. W3yueHue
yueOHOH JIuTepaTyphl.
Pasznen 4. Dxonorus 18
Tema 4.1. Coneprxanue
DKOJIOTUYECKUE Cpensl o0uTaHUs OPraHU3MOB: BOJIHAS, 2
(bakTopbI ¥ cpeibl | HA3eMHO-BO3IYIIIHAS, MOYBCHHAS,
KU3ZHU BHYTPUOpPraHNU3MEHHasI. dusuko-
XUMHUYECKHE 0COOCHHOCTH cpen
oOuTanus OpTaHU3MOB.
[TpucnocoOneHus: OpraHU3MOB K KU3HU
B pa3HbIX cpenax. [Tonsarue
9KOJIOTUYECKOT0 dakropa.
Knaccudukanus JKOJIOTHYECKUX
¢daktopos. IIpaBuno wmuHuMyma lO.
JInbuxa. 3akoH ToONEpaHTHOCTH B.
Mendopna
[IpakTHueckue 3aHATHs -
CamocrosTenbHas padora -
Pabora ¢ xkoHcnekrom. W3ydeHwue
yueOHOH JIuTepaTyphl.
Tema 4.2. Conepxxanue
[Momynsus, DKOJOTUYecKasl XapaKTEepUCTUKA BHJIA 2
co00111eCTBa, U TOMyNSAIUHU. DKOJOTHYecKas HHIla
HKOCHUCTEMBI BUJIA. DKOJIOTUYECKUE XAPAKTEPUCTUKU

MO YJISLIAH. Coo0mrecTBa u
9KOCHUCTEMEL. Buonenos u €ro
cTpykTypa. CBsI3U MEXy OpraHu3MaMu
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B omoreHo3se. CrtpyKTypHBIE
KOMITOHEHTBI 9KOCUCTEMBI:
MPOAYLIEHThI, KOHCYMEHTBI, pEYLEHTBHI.
KpyroBopoT BemecTB u MOTOK SHEPTUU
B ’Kocucteme. Tpoduyeckre ypoBHH.

[IpakTrueckue 3aHATHS

Tpoduueckue nenu u cetu. OCHOBHBIE
[TOKa3aTeNH 3KocucTeMsbl. buomacca n
MPOAYKLHS. DKOJOTUYECKHUE MUPAMHUIBI
yucen, Onomaccsl 1 sHepruu. [IpaBumno
MMUpaMUIbl SHEPTHUH.

Pemrenne npakTUKO-OpUEHTHUPOBAHHBIX
pacyeTHBIX 3aJaHUMd MO [EPEHOCY
BEILIECTBA U DHEPIMM B DKOCUCTEMAX C
COCTaBJIeHHE TPO(PUUECKUX Iened Hu
nupaMul OGMOMacChl U SHEPTUH

CamocrosTenbHas padora

Pabora ¢ koHcnektom. W3yudeHwue
yueOHOH JIuTepaTyphl.

Tema 4.3
Buocdepa -
riaobanbHas

9KOJIOTHYECKAs
cucTeMa

Conepxxanue

buocdepa — xxuBas 06omouka 3emiu.
PazButue npeacrasnenuii o 6uocdepe B
tpyaax B.M. Bepuaackoro. Ob6nactu
onocdepsl U ee KOMIMOHEHTHI. JKuBoe
BEIIECTBO OMOCHEPHI U ero PyHKIUH.
3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uocdepsl. OcobeHHoctn OHOCHEpHI
Kak rJ100aIbHOM HKOCUCTEMBI.
JuHamuyeckoe paBHOBecHe B
ouocdepe. KpyroBopoThl BemecTs u
OMOTCOXMMHUYECKHE [IUKITBI.
['moGanpHBIC KOIOTHUECKHUE TTPOOTIEMBI
COBPEMEHHOCTH

[IpakTHueckue 3aHATHs

CamocrosTenbHas padora

Pabora c¢ koHcmekrom. W3ydenue
y4eOHOU JTUTEPATYPHI.

Tema 4.4.
Bansane
AHTPOTIOTEHHBIX
(dhakTOpOB Ha

ouochepy

Conepxanue

AHTpPOIIOTr€HHbIE BO3JICHCTBUS Ha
ouocthepy. 3arps3HeHHs Kak  BHU]
AHTPOITOTEHHOTO BO3/ICHCTBUSI.
AHTpOIIOTEHHBIE ~ BO3JICUCTBUS  HA
aTMocdepy. BozneiictBus Ha
rugpocdepy. BosneiictBus Ha
nutocdepy. AHTpPOTIOTEHHBIE
BO3JICUCTBUS Ha OMoTHYEeCKUE
coobmiecTBa. YTIyOJEHHO H3Y4arOTCs
OTXOJIbI, CBSI3AHHBIE C OMNPEICICHHON
npodeccueit/CrennaTbHOCThIO

IIpakTrueckue 3aHATUA
IIpakTrueckoe 3aHATHE «OTX0IBI
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IMPOU3BOJACTBA»

CamocrosiTenpHas padbora

PaGora ¢ koHcmektom. H3ydenue
y4eOHOU JTUTEPATYPHI.

Tema 4.5.
Bansane
COIIMATILHO-
DKOJOTHYESCKUX
¢akTopoB Ha
3JI0POBBE YETIOBEKA

Conepxanue

300pOBE U €ro  COCTaBJISIOUIHE.
DaxTopsl, IIOJIOKUTEIIBLHO u
OTPUIIATEIBLHO BIIUSIOIIAE HA OPTaHU3M
genoBeka. [IpoOnema  TEXHOTEHHBIX
BO3JICUCTBUM Ha 3JI0POBbE 4YEJIOBEKa
(3MEeKTpOMarHUTHBIE TOJIs, OBITOBAs
XUMHUs, W30BITOUHBIE IIYMBI, paauaIiys
U T.aL). Ajanrtauuds ~— OpraHu3zMa
YyeloBeKa K (pakTopaMm OKpYKaroIlIen
cpensl. [lpuHmumner  GopmupoBaHUsS
3I0POBBECOEPETAIOIIETO ITOBEICHMS.
dusnueckass aKTUBHOCTb M 3JI0POBbE.
buoxummueckue ACIEKTHI
palMOHAIBHOTO MUTAHUS

[IpakTrueckue 3aHATHS
Jlaboparopnas paboTa «YMCTBEHHAs
paboToCTIOCOOHOCTHY

OBnazieHue METOIaMH OTPEICICHUS
MoKa3aTeyieil yMCTBEHHOM
paboTocrnocoOHOCTH, OOBSICHEHHE
MOJIYYEHHBIX Pe3yIbTaTOB U
(dhopMyIpOBaHKE BEIBOJIOB
(TUCBMEHHO) C UCTIOIB30BAHUEM
Hay4HBIX [IOHATUH, TEOPUHI U 3aKOHOB
Kontponbnas paborta : Teopernueckue
ACHEKThl YKOJIOTUU

123

CamocrosiTenpHas pabora

Pabora ¢ koHcnektom. W3yueHwue
yueOHOH JIuTepaTyphl.

Pa3nen 5. buonorusa

B XXU3HHU

Tema 5.1.
Bbuorexuonoruu B
SKA3HHU KaXI0r0

Copepxanue

Buorexnonorus Kak HayKa u
MPOU3BOJICTBO. OcHOBHbIE
HanpaBJICHUSA COBPEMEHHOM
OHMOTEXHOJIOTHUH. MeTtoanl
OHMOTEXHOJIOTHH. OOBEKTEI
OHMOTCXHOJIOTHHU. OTHKAa
OMOTEXHOJIOTHYECKUX M TE€HETHYECKHX
skcriepuMeHToB. [lpaBmia moucka u

aHaym3a OHOIKOIOTHUECKOM
uHpOpMaIu u3 pa3IUYHBIX
WCTOYHUKOB (HayyHas W  y4deOHO-
Hay4YHas TuTeparypa, CpencTBa
MaccoBOM uHpopmaruu, CEeTh

Wutepuer u apyrue)
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IIpaxkTrueckue 3aHATUA

Keiicet Ha ananmu3 wuHoOpManum o
HAayYHBIX JIOCTIDKEHUSX B o001actu
TEHETUYECKUX TEXHOJOTUH, KIETOYHOU
WHXCHEPUH, TUIIEBBIX OMOTEXHOIOTHIA.
3amura Kelca: MPEJCTABICHUE
pe3yabTaToOB pemeHus KENCOB
(BBICTYIIJIEHUE C TTPE3CHTAIIUCH )

CamocrosrenbHas pabora 4
Pabora ¢ xkoHcnektom. W3yueHwue
yueOHOH JIuTepaTyphl.
Tema 5.2 Coneprxanue 1
buorexnonoruu u | Pa3surue OMOTEXHOIOT Ut c
TEXHUYECKHE MPUMEHEHUEM TEXHMYECKUX CHUCTEM
CUCTEMBI (OmounxeHnepus, O6uonH(pOpMaTHKa,
OMOHMKA) W WX MPUMCHECHHE B KU3HH
YeNOBeKa, TIOUCK " aHau3
uHpopManuu u3 Pa3IUYHBIX
UCTOYHUKOB (HaydyHas ¥  y4eOHO-
Hay4yHas JuTeparypa, CpeacTna
MaccoBOM uHpopManuu, CETh
WNuTtepuer u apyrue)
Keiicbet Ha anHanu3 wuHoOpmManuu o
pa3BUTUHU OMOTEXHOJIOTHIT c
MPUMEHEHHEM TEXHUYECKUX CUCTEM (T10
rpymmam)
IIpaxkTrueckue 3aHATUA 4
3amura Kelica: [IpencraBnenue
pe3yabTaToOB pemeHus KENCOB
(BBICTYIIJIEHUE C TTPE3CHTAIIUCH )
CamocrosrenbHas pabora 4
Pabora c¢ koHcmekrom. W3ydenue
y4eOHOU JTUTEPATYPHI.
BCEI'O 118
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JAUCHUIIVIMHBI OYII1.10 BUOJIOT'UA

3.1. MarepuanbHO-TEXHHUUECKOE 00eCTICUCHUE

Peanuzanus nucuuiinHabl TpedyeT Hanuyus yueOHoro kabunera «buonoruny.

Kabuner «buonorum», ocHameHHBIA 000pyqOBaHUEM: MeOEb, JOCKA, ME,
HaTJIAIHBIE TOCOOMS (KOMIUICKTHI yYeOHBIX TaOJMIl, TIJIAKaTOB), TEXHUYECKUMHU
CpelcTBaMU OOYyYEHHs: KOMIIBIOTEp C YCTPOMCTBAMHU BOCHPOU3BENICHUS 3BYKa,
OPUHTEP, MYJIBTUMEAUA-TIPOEKTOP C IKPAHOM, YKA3KA-TIPE3CHTEP ISl MPE3CHTALIH.

JlabopaTtopusi, ocHamieHHass OOOpYyJOBaHMEM [JIsi TPOBEICHUS 3aHATHUMA:
MHUKPOCKOIIBI, CEKYHJIOMEP, TOHOMETP, JJabopaTopHas nocyaa (mpoOUpKH, MOACTAaBKU
JUTsl IPOOUPOK, TMHUHIIETHI, MECOK, CTYNMKH C MECTUKAMH, MIPEAMETHBIC M MOKPOBHBIC
CTEKJIa, CTEKJISTHHBIC TMAaJOYKH, IMpenapoBalibHbIE WIJIbI, (UILTPOBAIbHAS Oymara
(candeTrkn), cTakaHbl) TUMEPTOHUYECKUM pacTBOp XJopuaa HaTpus, 3%-HbIi
pacTBOp MEPOKCHIa BOJOPO/IA, PACTBOP H0/1a B HOAMCTOM KajuH, TJIUIEPUH, KITyOHU
KapTtodesnsi, JUCT 301U KaHAJACKOM, IO PAOHMHBI OOBIKHOBEHHOM (pSIOMHBI WU
TOMAaTa), TyK pernyathlii, pa3BeCHHbIC B BOJIE APOXOIKH);

Texnuueckue cpeacTra 00ydeHUs:

3aHATUS TPOBOAATCS B y4eOHOM ayAUTOPUHM M KOMITBIOTEPHOM KJIacce,
OCHAIIICHHBIX  HEOOXOJUMBIM  Y4EOHBIM, METOJUYECKUM, HHPOPMAIIMOHHBIM,
IPOTrPaMMHBIM 00ECTICYCHUEM.

3.2. HudopmarmonHoe odbecrieueHne 00ydeHus
[lepeyeHr y4eOHBIX W3JaHUN, HWHTEPHET — PECYpPCOB, JIOMOJHHUTEILHON
JUTEPATYPHI.

OcCHOBHBIE HCTOYHHUKH:

1. buonorus: 06a3oBblii  ypoBeHb: YUEOHUK JUIsI 0Opa30BATEIBHBIX
OpraHuzalMii,  pealu3yloumx  oOpa3oBaTeibHblE  MPOTPAMMBI  CPEIHETrO
npodeccruoHanbHOro odbpazopanus; 1-e uznanue, Araponona M.b., Kamenckux A.A.,
CuornazoB B.I., AkiinonepHoe obmectBo «M3narensctBo «IIpocBeiienue.

2. buonorus. buonornyeckue cucTeMbl W MPOLECCH: YYEOHUK JUIs
YUPEXJIEHUH CpeHero npopeccuoHanbHOro o0pa3zoBanus (yriayOJeHHbIH YPOBEHb) B
2-x 4actax, l-e wusmanue/TepemoB A.B., IlerpocoBa P.A./ OOmectBo ¢
orpaHndeHHON 0TBeTCTBeHHOCTHI0 « MOl MHEMO3NHA»

3. buonorusi:  6a30BBIH  YpOBEHb: MPAKTUKYM: ydeOHOe TMocobue,
pa3paboTaHHOE B KOMIUIEKTE C Y4EOHMKOM [IJIsi 0Opa3oBaTeIbHBIX OpraHU3alNM,

peanm3yromux 00pazoBaTelNbHBIE TMPOTPAMMBI  CpPelHEro MpPohecCHOHATHLHOTO
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obpasoBanus; 1-e m3ganue, Aradponosa W.b., Kamenckux A.A., CuBormazos B.I.,
AxnmonepHoe obmiectBo «M3narensctBo «lIpocBemienney.

4. buonorusi. buonornyeckue cucremMbl W mpouecchl: I[locobume mis
CaMOCTOSITEIIbHOM paboThI OOyJarommxcs, yYPSKICHUSIX  CPEIHETro
npodeccruonanbHOro 00pazoBanus (yriyOJIGHHBIH YpPOBEHb) B 2-X dYacTiaxX, l-e
u3nanue/TepemoB  A.B., Ilerpocoa P.A/ OOmectBo ¢  OTrpaHUYCHHOU
otBeTcTBeHHOCTHhIO « MOl MHEMO3HA»

}_IOHO.]'IHI/ITC.]II)HI)IC HCTOYHHUKMH:

1. buonorus : ydeOHUK W TMPAKTHKYyM IS CpeHero npodecCuOHAIBHOTO
obpazoBanus / B. H. SApsirun [u ap.] ; nox penakuueit B. H. SApeiruna. — 2-e uzn. —
MockBa : WzpatenbctBo [Opaiir, 2022. — 378 c¢. — (IIpodeccuonansuoe
obpazoBanme). — ISBN 978-5-534-09603-3. — Tekct : »dNEKTPOHHBIN //
OO6pazoBaTenbpHas matgopma FOpaiit [caiiT]. — URL:
https://urait.ru/viewer/biologiya-511618#page/1

2. O6yxos, JI. K. buonorusi: kieTku W TKaHW : ydyeOHOe mocoOue s

cpeanero npodec-cuonanpHOoro o6pazosanus / JI. K. O6yxos, B. H. Kupunenkona.
— 3-¢ u3n., nepepad. u gon. — Mocksa : UznarensctBo Opaiit, 2024. — 358 ¢. —
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-07499-4. — Texkcr :
anekTpoHHbld // OOpasoBarenpHas 1atdopma IOpaiit [caiit]. — URL:
https://urait.ru/viewer/biologiya-kletki-i-tkani-516336

HNuTepHeT-pecypcsl:
1. Oopa3soBarenbHas miaargopma FOpaiit urait.ru
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4, KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHUA
JANCHUIIJIMHBI OYI1I1.10 Buonorus

KonTpoib

N OLCHKa PpE3yJbTaTOB

OCBOEHHUS y4€OHOW JIUCITUTLIINHBI

OCYHICCTBIACTCS IPCIIOAABATCIICM B IIPOLECCC ITPOBCACHUA ITPAKTUICCKUX 3aHATUN U

1abopaTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBIMOIHCHUS OO0YYaIOIIUMHUCS

VH/IMBUIYaJIbHBIX 33JJaHHUM, TPOEKTOB, UCCIICIOBAHUN.

Oo01masn
KOMIIETeHIUS

Pa3zgen/Tema

Tun oueHOYHbIX MEPONPUATHH

Pa3pen 1. Kierka —
CTPYKTYPHO-
(pyHKIHOHAIbHAS eIMHMLA
JKHBOI'0

KontponbHas paborta
«MoJeKyIsIpHBII YPOBEHD
OpraHH3aIiH KUBOTO)

OK 02

buonorus xak Hayka. O0mias
XapaKTePUCTHKA JKU3HH

3anonHeHHe TaONMIBI C ONHCAaHHEM
METOJI0OB MHKPOCKOIIMPOBAHUS C HX
JOCTOMHCTBAMHU U HEJOCTAaTKaMH.
3anonHenne Tabaubl «BKiIan ydeHbIx
B Pa3BUTHE OUOJIOTUN

3arosHEHNE CPaBHUTEIBHON TaOIHIIBI
CXOJICTBA U PA3IMYUN KUBOTO M HE
’KHBOTO

OK 01
OK 02
OK 04

CtpykTypHO-(yHKITHOHATBHAS
OpraHu3aIus KIETOK

OnenuBaemas AMCKyccUs 10 BOIPOCam
JEKUUU

Pa3paboTka MEHTaJIBHOW KapThl MO
KJIacCU(UKALUU KJIETOK U UX CTPOCHUIO
Ha TMpO- U DYKAPHUOTUYECKUX U IIO
[[apcTBaM B MUHU TPYIITax
BrimonHnenue u 3ammra J1a00paTOPHBIX
pabor:

«CtpoeHue KJIETKU (pacTenus,
KUBOTHBIE, TpHOBI) W  KICTOYHBIC
BKIIIOUEHHUs (KpaxMmai, KapOTHHOUJbI,
XJIOPOIUTACTHI, XPOMOTLJIACTHI)»
[IpakTrueckoe 3anstue. [IpeacraBnenue
YCTHBIX COOOIIEHUI ¢ mpe3eHTauuei,
IIOATOTOBJIEHHBIX 1o MIEPEYHIO
HUCTOYHUKOB, PEKOMEHTOBaHHBIX
IpenojaBaTesieM

OK 01
OK 02

CtpyKTypHO-PYHKIHOHATIHHBIE
(akTOpB! HACTIEICTBEHHOCTH

OpOHTANBHBIN ONIPOC
PaspaboTka rioccapus
Pemenne 3amau  Ha  ompenenicHHe
MOCIIE0BATEIbHOCTH HYKJICOTH/IOB,
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AMUHOKHCIIOT B HOpPME M B Cly4ae
A3MEHEHUS MMOCIEN0BATEILHOCTH
nykieotunos JJHK

OK 02

OOMEH BEIECTB U
MIPEBPAICHUE SHEPTUHU B KJICTKE

@poHTaTBHBINA OMTPOC

3anosHeHUe CPaBHUTEIBHOW TaOIUIIBI
XapaKTEPUCTUK THIIOB obMeHa
BEIIECTB

OK 02
OK 04

JKU3HEeHHEIN IUKIT KIETKH.
Muwurto3. Meiio3

OO0cyxaeHne TI0 BOIIPOCcaM JISKITUH
PazpaboTka JICHTBI BpEMEHU
KU3HECHHOTO LIUKJIa

Paznea 2. Ctpoenue u
GyHKuMM opranuszma

Kontponenass pabora “CTpoeHue u
byHKIIMH Opranu3Ma’

OK 02
OK 04

Ctpoenue oprannuzma

OueHuBaemasi TUCKyCCuUs

PazpaboTka MEHTaJIbHOMN KapThl
TKaHEW, OpraHoB M CHCTEM OpPraHOB
OpraHu3MoB (pacTeHMsl, >KUBOTHBIE,
YeJI0OBEK) C KpaTKOM XapaKTEpUCTUKOU
X QyHKIHA

OK 02

DopMBI PA3MHOKECHUS
OpraHUu3MOB

OpOHTANBHBIN ONIPOC

3amonHeHne TaOMMIBI € KPaTKOM
XapaKTEPUCTHKON U mpuMepaMu Gopm
Pa3MHOKEHHSI OPTaHW3MOB

OK 02
OK 04

OHTOreHe3 pacTeHuil, J)KUBOTHBIX
U 4eJIoBeKa

Pa3paboTka  JIeHTBI ~ BpeMEHH  C
XapaKTepUCTUKOM STaloB OHTOreHe3a
OTACJIBHON TPYINOW JKUBOTHBIX H
YesioBeKa 0 MUKPOTPYIIam
Tect/ompoc

CocraBieHue  KM3HEHHBIX  ITUKJIOB
pacTeHmii 1Mo otnenaMm (MOXOBHUIHBIC,
XBOILIEBUHBIC,  MAIOPOTHUKOBUIHBIEL,
rOJI0OCEMEHHBIE, TTOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTH HACIEAOBaHUS

PaspaboTka rioccapus

OpOHTANBHBIN ONIPOC

Tect o Bonpocam JeKIuu

Pemienne 3amau  Ha  omnpezencHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX ~ IPU3HAKOB  IIpHU
MOHO-, [JU-, TOJUTHOPUIHOM H
aHAJIN3HUPYIOIIEM CKpEILMBAHNH,
COCTaBJICHHUC T CHOTHIIMYCCKHUX CXEM
CKpelluBaHus

OK 01

ClIeIUIEHHOE HACIEIOBAHUE

Tect
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OK 02

IIPU3HAKOB

PaspaboTka rioccapus
Pemenne 3amau Ha ompeneicHue

BEPOATHOCTHU BO3HHUKHOBCHU
HacCJICACTBEHHBIX IIPU3HAKOB npu
CHCIIVICHHOM HacJI€JOBaHUH,

COCTaBJICHUC TCHOTHUIIMYCCKUX CXEM

CKpEeLIMBaHUs
OK 01 3aKOHOMEPHOCTH U3MeHuYnBOCTH |TecT.
OK 02 Pemenne 3amau Ha ompeneneHue Tuna
OK 04 MyTaluu pu nepenaude
HACJIE/ICTBEHHBIX MIPU3HAKOB,
COCTaBJICHME TICHOTHUIIMYECKHX CXEM
CKpEIIMBAHUS
Pa3nen 3. Teopusi 3Bosironuu | KontponbsHast pabota “Teopernueckue
aCIEeKThI HBOJIIOIUY KU3HU Ha 3emiie”
OK 02 Hctopust 3BOIIOLIMOHHOTO ®poHTaTBHBINA OMPOC
OK 04 y4yeHuss. MUKpOIBOTIOIUS Pa3paboTka rioccapust TEepMHUHOB
Pa3zpaboTka JeHTBI BpeMEHHU pa3BUTHUS
9BOJIIOLIMOHHOT'O YYEHHUSI
OK 02 Maxkpo3Bosnronusi. OnenuBaemas TUCKYCCHSL:
OK 04 Bo3HuKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE apryMEHTOB,
KU3HU Ha 3emiie OMOJIOTUYECKONl ~ TEPMUHOJOTHH U
CHUMBOJIMKH ISt JI0Ka3aTenbCTBA
poJcTBa OpraHu3MOB pa3HBIX
CUCTEMAaTUYECKUX TPYII
PazpaboTka JICHTBI BpEMEHU
BO3HUKHOBEHHUSI U Pa3BUTHs KU3HU Ha
3emuie
OK 02 [Ipoucxoxaenue yenoBeka — DpoHTaTBHBINA OMTPOC
OK 04 AHTPONOTECHE3 Pa3zpaboTka JICHTBI BpEMEHU
IIPOUCXOXKACHUSI YEIOBEKA
Pa3gen 4. Dxoaorus
OK 01 Dkonornyeckue HakTopsl U Tect mo skonoruyeckuMm (akropam u
OK 02 CpeIbl )KU3HU cpellaM KU3HU OpraHU3MOB
OK 07
OK 01 [Momymsius, cooOriecTna, CocraBnenue cXeM KpyroBOpoTa
OK 02 SKOCHUCTEMBI BEIIECTB, HCIIOJIb3Ysl MaTEPHAIIBI JICKIIUU
OK 07 Pemenne  mpakTHKO-OPUEHTHPOBAHHBIX
pacyeTHBIX  3aJaHMid 1O  TEePEeHOCY
BEIIECTBA M DJHEPIWU B DKOCHCTEMax C
COCTaBleHHEe TPODHUYECCKUX Lened u
nUpamMu]] OMOMacChl M SHEPTUH
OK 01 buocdepa - rmodanbHas OneHnBaemas JUCKYCCHUS
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OK 02 JKOJIOTMYECKAs CUCTEMA Tecr

OK 07

OK 01 BinsiHre aHTpONOTeHHBIX Tect

OK 02 (hakTopoB Ha Orochepy [TpakTrueckas paborta “OTx0/bI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 Bnustaue conmaibHO- OueHuBaemasi TUCKyCCus

OK 04 IKOJIOTHYECKUX (haKTOpPOB Ha Brimonaenune nabopaTopHoit paboOTH Ha

OK 07 3JI0POBBE YETIOBEKA BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bausinue aOumotmdeckux (hakTOpoB Ha
YyeJoBeKa (HM3KHME€ W  BBICOKHE
TeMIeparypsl)"

Pa3nen 5. Buosorus B :ku3Hu | 3amura Keuca: NPEICTABIICHUE

pe3yabTaToOB peimeHus KENCOB
(BBICTYIIJIEHUE C NTPE3EHTALINEN )

OK 01 buorexnonoruu B :KU3HU BrimosiHeHne — keiica  Ha  aHAIU3

OK 02 Ka’KI0ro uH(pOpPMAIUK O HAYYHBIX JIOCTHIKECHUSX

OK 04 B 00JIaCTM TEHETHYECKHUX TEXHOJIOTHH,
KJIETOYHOM  WMH)KEHEPHUH,  MHUIIEBBIX
OMOTEXHOJIOTHIT (o rpyIam),
MIpPE/ICTAaBJICHUE PE3YJIbTATOB PEIICHUS
KENCOB

OK 01 [IpombinieHHas Onorexnonorusi |BeimonHeHne  keldica  Ha  aHaIU3

OK 02 uHpOpMaIu 0 pa3BUTUN

OK 04 MPOMBIIIICHHON OuoTexHomoruii (1o
rpynmam), MpeacTaBlIeHUE pPe3yJbTaToOB
peLIEHHs KEeMCOB

OK 01 CouuanbHO-3THYECKHUE aclieKThl |BbimoniHeHne — keiica  Ha  aHanM3

OK 02 OMOTEXHOJIOTUI uHbopMauu 00 STHUYECKUX acleKTax

OK 04 pa3BUTHS OMOTEXHOIOT Ui (o
rpynmnam), MpeacTaBieHUEe pe3yJbTaToB
pelLIeHHs KeMCoB

OK 01 buorexHonorun u rexunueckue |BelmonHeHne ~— kedica  Ha  aHaIM3

OK 02 CHUCTEMBI nHpopmarun 0 pa3BUTHS

OK 04 OMOTEXHOJIOTHIT c MPUMEHEHUEM

TEXHUYECKUX CHUCTeM (10 TpyIIam),
NpEACTAaBJICHUC PE3YJIbTATOB PCHICHUSA
KENCOB
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