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1. OBILASI XAPAKTEPUCTUKAPABOUYEI IPOTPAMMBI YYEBHOM
TACIATITAHBI

«buomorusa»

(HauMEHOBaHHUE AWCIUILTHHBI)

1.1. Henp 1 MecTO AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Henp mucuunauHbl«bronorus»:(pOPMUPOBAHNE y CTYIEHTOB LIEJIOCTHOTO MPEICTABICHUS O

CBOMCTBax JKHBBIX CUCTEM, HCTOPHUYCCKOM pPa3BUTHUU XHN3HH, O COBPEMCECHHBLIX HaIlpPaBJICHUAX,

npobiemMax W

MCPCIICKTUBAX OMOJOrHYECKUX HAayK

TS

HauoOoee Ka4€CTBECHHOI'O u

HpO(l)eCCI/IOHaJ'IBHOFO OCBOCHUA CliICeHHUaJIbHbIX JUCHHUIIIIMH, HMCIOIINX 6I/IOJ'IOI"I/I‘leCKy}O OCHOBY.

Jucrunnumna«buonorusy

0011e00pa30BaTEILHOrOLIMKIA00pa30BaATEIbHON IPOIPAMMBI

BKJIFOUCHA B

O6H33T6J'IBHYIO qacCTb

1.2. Ilnanupyemble pe3yJbTaThl 0CBOCHHS AU CHUIITUHBI

PesynbpraThl OCBOEGHMS IHUCLUIUIMHBI COOTHOCATCS C IUIAHUPYEMBIMHU pe3yJbTaTaMu
OCBOCHHMSI 00pa30BaTE€NbHOM TMPOrPaMMbl, TPEICTABICHHBIMA B MAaTpPUIE KOMIIETCHIIUMA
BBIIIYCKHUKA

. 1.
B pe3ynbpTare ocBOCHHS AUCIUIUIMHBIOO0YYAIOMUNACS TOJKEH
Ilnanupyemble pe3yJbTaThl 00y4eHHUs
Oo0mme KoMIeTeHIUA
OO0uue JAucuMmimHapHbie

OK 01 Bribupats
CIIOCOOBI pelIeHus
3ama4y
npoheCCUOHATBHOMN
JIeSITeIbHOCTH
HNPUMEHHUTEIIEHO K
Ppa3INYHbIM KOHTCKCTaM

- CaMOCTOATENILHO (HOpMYNIHUPOBaTh H

aKTyaJM3UPOBATh
mpooemMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIIMBATh CYIIECTBEHHBIN
NPU3HAK WM OCHOBAHUS JUIS
CpaBHEHHA, KJ1accupuKaIu u
0000111eHN S

- ONpeleNsTh IeIH JACSTEIbHOCTH,

3aJ1aBaTh apaMeTpsl U
KPHUTEPHUH UX JTOCTHIKEHHS,

- BBUIBJIATE  3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B

paccMaTprUBACMBbIX ABJICHUAX,

- BHOCUTb KOPPEKTHUBBI B ACATCIbHOCTD,
OLIEHNBAaTh COOTBETCTBHE

pe3yJibTaTOB LEJSIM, OLICHHBATh PUCKHU
IIOCJIEICTBUN

JIeSTEIbHOCTH;

- pa3BHUBATh KPEAaTUBHOE MBIINICHUE NTPU
PEIICHUHN )KN3HCHHBIX

[Ipobnem;

- BIAAETh  HaBbBIKAMH  y4eOHO-
HCCIIEA0BATENBCKON U IPOEKTHOM
OCATCIIBHOCTH, HaBBIKAMH Pa3pCHICHUA
npobiem;

- chopMUpOBaTh 3HAHUS O MECTE H
ponu Omosoruu B cUCTEMe
€CTECTBCHHBIX HayK, B ()OPMUPOBaAHHUU
COBPEMEHHOU €CTECTBEHHOHAYYHOU
KapTHHBl MHpa, B TO3HAHUH 3aKOHOB
MPUPOABI U PELICHUH KU3HEHHO
BaXHBIX COMAJIbBHO-OTHYCCKHX,
YKOHOMHUYECKHX, IKOJIOTHYECKUX
npo0JeM 4elI0BeUecTBa, a TAKXKe B
PELICHUH BOIIPOCOB PALIMOHATIBHOTO
MPUPOIOTIONB30BAHMS; B
(hopMHPOBaHNH LIEHHOCTHOT'O

OTHOILIEHHS K MpUpoae, OOIIeCTBY,
4eJI0BEKY;

- YMETh BJIAJIETh CHUCTEMOM
OMONIOTMUECKUX  3HAHUH,  KOTOpas
BKJIIOYAET: OCHOBOIIOJIaralye

OMOJIOTHYECKHE TCPMUHBI U TIOHATUA

(KU3Hb,  KIJIETKA, TKaHb, OpraH,
OpTraHu3M, BH/I, TOMYJISIIHS,
JKOocHcTeMa, OwmoreHo3, Owuocdepa;
MeTaboJIM3M, TOMEOCTa3, KIIETOYHBIN
MMMYHUTET, OMOCHHTE3 OenKa,
OHMOIIOJTUMEDBI, JTIUCKPETHOCTb,
caMoperyJIsius,
CaMOBOCIIPOU3BEJICHHE,

1
bepymces ceedenus, ykazannvle no 0aHHOMY 6udy desmenbHocmu 6 n. 4.2.



- BBIABJATH MNPUIUNHHO-CJICACTBCHHBIC
CBS3U U aKTyaJIM3UPOBATH

3aga4y, BBIIBHUI'ATh TUTIOTEC3Y €
peUICHU, HAXOAUTh apIryMEHTBI
JJIsL J0Ka3aTcJIbCTBa CBOUX

YTBEPXKACHUN, 33/7aBaTh HapaMeTpbl U
KPHUTEPHUH PEIICHUS;

- QHAJIM3MPOBATH IOJYYCHHBIC B XOJC
peuieHus 3a1auu

pe3ynbTaThl, KPUTHYECKH OIIEHWBATh WX
JIOCTOBEPHOCTb,

MIPOTHO3UPOBATh M3MEHCHHE B HOBBIX
YCIIOBUSIX;

- yMeThb TEpPEHOCHUTh 3HAaHUS B
MMO3HABATEILHYIO U MTPAKTHYECKYIO
00J1aCTH JKU3HEAEATEIHHOCTH,

- yMeThb HWHTETPUPOBATH 3HAHUS W3
pa3HI)IX HpeILMCTHBIX

obJacreii;

- BBIABUTATh HOBBIE HJIEH, IPEAJIaraTh
OpPUTHHAJIBHBIE TIOAXO/IBI U PEIICHHS,

- CIIOCOOHOCTHL HX HCIOJIL30BAHUS B
MO03HABaTENLHON U

COLIMAJIBHON IPAKTUKE

HaCJICACTBCHHOCTh, UBMCHUYHUBOCTD,
SHCPro3aBUCUMOCTD, POCT U pa3BI/ITI/Ie);

3aKOHBI  (eaIMHOOOpa3us  IOTOMKOB
MIEPBOTO MOKOJICHUS,
pacieruieHus MIPU3HAKOB,

HE3aBHCHMOTO HACIIEJIOBAHUS
npuzHakoB I'. MeHnens, ClIerIEeHHOro
HacIeA0BaHUS

MPU3HAKOB M HAPYIICHUS CLETICHUS
renoB T. Moprana;

TOMOJIOTHYSCKUX PSIOB B
HACJICJCTBCHHON U3MEHYHNBOCTHU
H.N. Basmnnosa, TeHETHYECKOTO

paBHoBecust Jx. Xapau u B.
BaiinOepra; 3apojbIIIEBOro CXOACTBA

K. bapa,

OnoreHeTu4yeckoro 3akona J. I'ekkens,
®. Mromiepa);

NIPUHLIUIIBI (4ncToTHI raMer,
KOMIUIEMEHTapHOCTH);

mpasmna (MuaEmMyma 1O. JIubOwuxa,
9KOJIOTUYECKOM nmUupaMuabl qHuCECII,

OMOMAacCHI ¥ SHEPTUN);
- copmupoBaTE yMEHHS pPaCKpHIBAaTh

COJEpKAHUE
OCHOBOIIOJIATAIOMIUX ~ OMOJIOTMYECKHX
TEOPUM U TUIOTE3:

KJIETOYHOMH, XPOMOCOMHOH,

MYTalMOHHOW, 3BOJIIOLIMOHHOM,
MPOUCXOXKIICHUSI JKU3HH W YEIOBEKa;
BJIaJICHUE CUCTEMOM

3HaHUHU 00 OCHOBHBIX  METOJax
HAay4YHOTO ITO3HAHU,
HCIIOJIb3yEMBIX B OMOJIOTHYECKHUX

WCCIIEIOBAHUAX KHUBBIX
00BEKTOB M 9JKOCHCTEM (ONHCaHUE,
U3MEpeHue, MPOBEICHNE HAOIIOACHHN);
croco0amMH  BBISIBJICHHSI H  OIICHKH
AHTPOIIOTEHHBIX M3MEHEHHH B IPUPO/IE;
- yMeThb BBLICNATH CYHIECTBEHHbIC
NPU3HAKH:

CTPOCHUSI BUPYCOB, KJIETOK MPOKAPUOT
1 DyKapHoT;

OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB, BUJIOB,
OHOreoIeHO30B,
onochepsr;
CTPOEHHUSI OPraHOB M CHCTEM OpPraHOB
pacTeHui, >)KUBOTHBIX,

YeJI0BEKa; MPOLIECCOB
JKU3HEJEATEIbHOCTH, TPOTEKAIOLINX

B OpraHu3Max pacTeHWH, KUBOTHBIX W
YeNoBeKa;

9KOCHCTEM nu

OMOJOrMYeCKHX IPOLECCOB: 0OMEHa
BEILIECTB
(MeTabomu3m), HHpOpMAITUH u

MIpEBpaLICHNs YHEPTHH,




OpoxeHus, ABTOTPO(HOTO u
reTepoTpodHOro THUIIOB

nuTaHus, GOTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MEHO03a,

raMeToreHesa, sMOpHOTeHe3a,
MTOCTAIMOPHOHAIIEHOTO

pasBuTHS, pa3MHOXKCHHUS,
HHIWBUIYaTIBHOTO Pa3BUTHS

opraHu3ma (oHTOTEHE3),

B3aMOJCHCTBHUS TCHOB,

rerepo3uca; IeHCTBUH UCKYCCTBEHHOTO
otbopa,

CTaOMIM3UPYIOMIETO, IBIKYIIETO H
Pa3pBIBAIOIIETO

€CTECTBEHHOT'O orbopa;
AJITOTIATPUIECKOTO U

CUMIIATPUIECKOTO  BHUI000pa30BaHMUS,
BJIMSIHUS IBIKYIIMX CHJI BOJIIOLUM HA
reHO(OHT TOITYJISAIINY;
MIPHUCIIOCOOIEHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHwus,

YyepeloOBaHUsl HANPABJICHUI YBOJIOLNY;
KpyroBOpoOTa

BEHIECTB W I[IOTOKA DJHEPIHUH B
IKOCUCTEMAX;

- mpuOOpecTH ONBIT NPUMEHEHUS
OCHOBHBIX METO/IOB HAy4YHOTO
MO3HAHUSI, UCTIOJIb3YEMbIX B OMOJIOTHU:
HAOJMIONEHUS W  ONUCAHUSA  KUBBIX
CHUCTEM, TIPOLIECCOB W  SIBJICHHIA;
OpTraHU3aIHnn u MIPOBEICHUS
OHMOJIOTUYECKOTO IKCIICPUMEHTA,
BEIIBIDKEHUS TUTIOTE3, BBISABISATH
3aBHCHMOCTH MEXIy HCCIEyeMbIMH
BEJIMYMHAMH,

OOBSICHATH TIONYYEHHBIE PEe3yJbTaThl U
(hopMyTUpoBaTh

BBIBOJIBI C HCIIOJIb30BAHMEM HAYYHBIX
HOHATUH, TEOPUH U

3aKOHOB;

- copMHpOBaTh YMEHHUS BBIIEIATH
CylIeCTBEHHBIE

MPU3HAKK BHPYCOB, KJIETOK MPOKAPUOT
1 3YKapHoT;

OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHu3MOB, BUJIOB,

OMOreoIeH030B " AKOCHUCTEM;
0COOEHHOCTH MPOLIECCOB

oOMeHa BEIIECTB M TMPEeBpaIICHHS
SHEPTUH B KIIETKE,

¢doTocuHTe3a, IJIACTUYECKOTO u
SHEPTreTUIECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a,

OIJIOJIOTBOPCHUS, PA3BUTHS
u Pa3MHOXECHUA, WHIUBUAYAJIbHOI'O
pa3BUTUA OpraHHU3Ma

(oHTOTCHE3a), 0OpBOBI 3a




CYIIECTBOBAHUE, €CTECTBEHHOTO
otbopa, BUJI000pa30BaHMUsI,
MIPUCTIOCOOJICHHOCTH

OpraHm3MoB K cpeme  oOWTaHWA,
BIIUSTHYSI KOMITOHCHTOB

9KOCHCTEM, AHTPOTIOT€HHBIX
W3MEHEHUH B 3KOCHCTEMAX

CBOEM MECTHOCTH, KpYyroBopora
BEIICCTB U NPeBpaIlcHUE

SHEPTHUH B bmocdepe;

- copmupoBaTh yMEHHS TNPUMEHSTH
MOJTyYeHHbIC 3HAHUSA NI OOBSCHCHHS
OMOJOTHYECKUX TPOIECCOB U SIBIICHUM,
JUTSL TIPUHSATHS TPAKTUIECKUX PeIIeHUi
B TIOBCCJHCBHON JKM3HH C IENBIO
obecrieyenns: 6€30MaCHOCTH CBOETO
3M0OPOBBST M 3J0POBBS  OKPYKAIOIINX
mozel, coOII0IeHuS

3M0poBoro  oOpa3a  JKHU3HH, HOPM
TPaMOTHOTO TIOBEJICHUS B

OKpYXKalllleld  OpUPOAHOM  Ccpene;

IMOHUMAaHUE HE00XOIUMOCTH
HACIIOJIB30BAHUSA JOCTKEHUN
COBpEMEHHOU Oononoruu u

OHMOTEXHOJIOTHH IS
PalMOHATIBHOTO PUPOAOIIONIb30BAHHS;

yMEHHE
UCIIOJIb30BaTh COOTBETCTBYIOLIHE
apryMeHThl, OHMOJIOTHYECKYIO

TEPMHUHOJIOTHIO ¥ CUMBOJIUKY JUIS
JTIOKA3aTeNIbCTBA POJICTBA OPTraHU3MOB
pasHbIX

CHUCTEeMATUYECKUX TPYIIT, B3aNMOCBS3H
OpTraHu3MOB U

cpebl 00uTaHuS; €IUHCTBA
YeJIOBEUECKUX pac;

HEOOXOJUMOCTH  370pPOBOTO  0Opasa
KU3HU, COXPAHCHUS

pa3Ho00pa3us BUIIOB M 3KOCUCTEM, KaK
YCIIOBUS

COCYIIIECTBOBAHHS MIPHPO/TBI u
YEeJI0BEYECTRA;

- chopmupoBaTh yMEHHS peniath
OMOJIOTMYECKHE 3a1a4H,

COCTaBIISITh TE€HOTHUIIMYECKHE  CXEMBEI
CKpEIIUBaHUS JJIs

pasHBIX THIIOB HacJIEIOBaHMS
MPU3HAKOB Y OPraHU3MOB,

COCTaBJISITh CXEMBI ITIEPEHOCA BEIIECTB U
SHEpPruH B

sKocucTeMax (IeTH MUTAHUS, TTHIIEBhIC
CEeTH), BBIABISAT
MPUYUHHO-CJICJCTBEHHBIC CBSI3U MEXTY
HCCIIeTyeMbIMH

OHOJIOTHUECKUMH 00BbEeKTaMU,
MPOLIECCAMHM U SIBJICHUSMU;

JIeNnaTh BBIBOABI M TPOTHO3BI Ha




OCHOBAHUH TOJTyYEHHBIX
PE3yIbTATOB;

- chopMHpOBaTE yMEHHS KPHUTHYECKH
OLICHNBATh

WHPOPMALIUIO OHMOOTHUECKOTO
cozieprKaHus, BKITIOYAIOIIYTO
TNICEBIOHAYYHbIC 3HAHUS M3 Pa3THIHBIX
WCTOYHUKOB

(cpeactBa  MaccoBod — MH(pOpManuy,
Hay4YHO-TIOITYJISIPHbIE

MaTepuabl); WHTEPIPETUPOBATh
STUYECKHUE ACIIEKThI

COBPEMEHHBIX HCCIIEIOBAaHMI B
OMOJIOTMH, MEAULIMHE,

OHMOTEXHOJIOTHH; paccMmarpuBaTh
rj100aabHbBIE

AKOJIOTHICCKHE IpoOIEMBI

COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOIICHUIO K HHM CO6CTB€HHYIO
MO3UIINIO, YMEHHE

OIICHUBATH STHYECKHE ACTICKTHI
COBPEMEHHBIX

WCCIIeIOBaHUN B obnactu
OMOTEXHOJIOTUHU U TECHETUICCKUX
TEXHOJIOTHUIA (KIIOHUpOBaAHUE,
HCKYCCTBCHHOE

OIJIOJIOTBOPCHUE, HaMpaBJICHHOE

W3MEHEHUE TeHoMa U
CO3/1aHKE TPAHCTEHHBIX OPTaHU3MOB);

- cdopMupoBaTh YMEHHS CO3/1aBaTh
COOCTBEHHBIE

MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE

Omonormdeckoii  wHpoOpManMH U3
HECKOJBKHX UCTOYHUKOB,

rPpaMOTHO HCIIOJb30BaTh TOHSITUHHBIN
anmnapar OHOJIOTHH;

- yMeThb  BBIABHTaTh  THIOTE3H,
MIPOBEPSTH UX

9KCIEPUMEHTAIILHBIMU CpeacTBaMH,
bopmynupys Lenb
UCCIIe/I0BAHNUS, aHaJIN3UPOBATh

MOJTyYCHHBIE PE3YJIbTATHI U
JIe1aTh BHIBOJIBL;

- [OpUHMMATh ydYacTHe B Hay4yHO-
HCCIIe/IOBATEIILCKOM paboTe

10 OWOJIOTHH, DKOJOTUH U MEIHIMHE,
MIPOBOJMMOI1 Ha Oaze

HIKOJIbHBIX ~ HAy4YHbIX  OOIIECTB U
MyOJIMYHO MPEICTABIIATH

MOJTyYCHHBIE pe3yIbTaThl Ha
YYCHHUYECKHX KOH(EpEHIIHIX

Pa3HOTO YPOBHS;
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OK 02 Hcmons3oBaTh
COBpPEMEHHBIE CPE/ICTBA
TIOWCKA, aHAITN3a 1
UHTEPIIpETAIUH
UHQOPMAIH, 1
nH()OpPMAITHOHHBIE
TEXHOJIOTHH JIJIsS
BBITIOJTHCHUS 33124
poheCcCUOHANBHOMN
JIeSITeITbHOCTH

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
H 0OILIECTBEHHOM

MPaKTUKHA, OCHOBAaHHOTO Ha JHaJiore
KYJBTYp, CIIOCOOCTBYIOIIIETO

OCO3HAHUIO CBOEro MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAaHUE S3BIKOBOW H
YUTATEIbCKON KYJIbTYPHI KaK

CpeAcTBa  B3aUMOJACUCTBHA  MEXIY
JIOABMU Y TO3HAHUS MUDA;

- OCO3HaHHE LEHHOCTH  Hay4yHOU
JeSITENbHOCTH, TOTOBHOCTb
OCYILECTBIISTh MPOEKTHYIO u

HCCIIE0BATENbCKYIO IESITEIbHOCTD
WHAMBUAYaIbHO U B IPYIIIE;

OBnanenue YHHUBEPCAIbHBIMU
yueOHBIMHU TIO3HABATEIHHBIMU
JNEHCTBUSMH:

B) pabota c nH(opMaIueit:

- BIAQIETh  HaBBIKAMU
nHGOPMALUH U3 UCTOYHHKOB
Ppa3HbIX THUIIOB, CaMOCTOSITETILHO
OCYILECTBIISTH IOUCK, aHAIU3,
CHCTEMATHU3allMI0 W HWHTEPIIPETAIHIO
nHGOPMALIUH Pa3TUIHBIX

BUJIOB 1 (DOpM MpeICTaBICHUS;

- co3maBaTh TEKCTHl B Pa3IHYHBIX
(hopmatax ¢ yuerom

HazHaueHWs WHGPOPMALUN M LEJICBOH
ayJUTOPUH, BEIOUpast

ONTUMAJIbHYIO (OPMY IIPEICTABICHUS U
BU3YyaJIM3all1Y;

- OIICHUBATh JIOCTOBEPHOCT,
JIETUTUMHOCTB HH(OpMAIINH, e
COOTBETCTBHE IPABOBBIM M MOPAJIbHO-
THYECKUM HOpPMaM;

MOJy4YEeHUS

- MCIIOJIb30BaTh cpezcTBa
HH()OPMAITMOHHBIX
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH B
peIeHNH KOTHUTHBHEIX,
KOMMYHHKATHBHBIX
OpraHu3aIMOHHBIX 3a1a4 c
coOJTI0IeHNEM

TpeOOBaHMI  ISPrOHOMHUKH, TEXHUKHU
0€30MMacHOCTH, TUTUCHBI,
pecypcocOepekeHus,  MPaBOBBIX U

STHYECKUX HOPM, HOPM
nHPOPMALMOHHON 0€3011aCHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHUS H
3amuTsl HHGOPMAaIHH,
MH(OPMAITMOHHOM
JIMYHOCTH

0€e30MacHOCTH

- copmupoBaTh yMEHHS KPUTHYCCKH
OIICHUBATH

nH()OpMAITHIO OMOJIOTHIECKOTO
COJICpKaHMs, BKITIOYAIOMIYIO
TICEBJIOHAYYHBIC 3HAHUS W3 Pa3THUYHBIX
WUCTOYHUKOB

(cpemcTtBa  MaccoBOil  MH(OpPMAIHH,
HAYYHO-TIOYJISIPHBIC

MaTepuabl), HMHTEPIPETUPOBATh
STHYECKHE  aCMeKThl  COBPEMEHHBIX

WCCJICIOBAHUN B OMOJIOTUU, METUITUHE,
OHOTEXHOJIOTHH;

- HWHTEPIPETHPOBATH
ACTIEKThI COBPEMEHHBIX
WCCIICIOBAaHUN B OWOJIOTHH, MEIUIIMHE,
OHMOTEXHOJIOTHH;
paccMaTpuBaTh
9KOJIOTUYECKHUE TTPOOIJIEMBI
COBpPEMEHHOCTH,  (hopMHUpOBaTH
OTHOIICHUIO K HUM
CcOOCTBEHHYIO TTO3UIIHIO,
OLICHUBATh 3TUYCCKHEC
ACTIEKThl COBPEMECHHBIX MCCIICJIOBAHHH B
obnactu

OTHYCCKHUC

ri00aILHBIE

1o

YMEHHE

OHMOTEXHOJIOTUH u FeHETHUYECKHUX
TEXHOJIOTUI

(xoHUpOBaHUE, HCKYCCTBEHHOE
OIUJIOIOTBOPEHHUE,

HanpaBJIeHHOEC HW3MCHEHHUE TeHOMa U
co3IaHue

TPaHCTEHHBIX OPTaHU3MOB);

- chopmupoBaTh yMEHHS CO3JaBaTh
coOCTBEHHBIC

MMMCHbMEHHBIE U YCTHBIE COOOIICHUsS Ha
OCHOBE

Ouonornveckoir  wHGOpMANUU
HECKOJIbKMX UCTOYHUKOB,
rPpaMOTHO HCIIONb30BaTh MOHATUMHBIN
arnmnapar OMOJIOTUU

us3




OK 04 D¢ dexTnBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTHUBE
U KOMaH e

-r'OTOBHOCTH K CaMOpPAa3BUTHUIO,
CaMOCTOATCIIBHOCTHU U
CaMOOIIPECACIICHUIO,

-OBJIaJICHUC HaBBIKaMH y‘IC6HO-

HCCIIEN0BATENBCKOM, IPOEKTHON

Y COLMATBHOM NIeATENbHOCTH;

- MTOHUMATh u WCTIOJB30BaTh
MIpEeNMYIIEeCTBa KOMaHIHOW U
WHAWBUAYaTBEHON paboThI;

MIPUHUMATH eH COBMECTHOM
JeSTENBHOCTH, OPraHU30BBIBATh

U KOOpAUHHPOBATh JEHCTBUS IO €€
JOCTHKEHHIO: COCTABIISTh

IUIaH JCMCTBUM, paclpenensiTh Poiid C
YYETOM MHEHUN

YYaCTHUKOB OOCYXJaThb pPEe3yJIbTaThI
COBMECTHOM paboTHI;

= KOOpAMHUPOBATH u BBIIIOJIHATH
paboTy B YCIOBHSX PEabHOTO,
BHPTYaIbHOTO H KOMOWHUPOBAHHOTO
B3aHMOJCHCTBHS;

- OCYIIECTBIATh MIO3UTHBHOE
CTpaTernyecKoe MOBeICHUE B
Pa3IUYHBIX  CHUTYyaIHsX,
TBOPYECTBO M BOOOpaKeHHE,
6I)ITI) HMHHUIIMaTUBHBIM

- MPUHUMATh MOTHBBI U apryMEHTHI
JpYruX JIOJEH IIPY aHaIu3e
pe3yNbTaTOB JAESITeIbHOCTH;

- TpU3HABAaTh CBOE MPaBO M TMIPaBO
IPYTHX JIFOJIEH Ha OTHOK;

- pa3BuUBaThb CHOCOOHOCTh TOHHMATh
MUD C TIO3UIHH JPYTOTO

YeIloBeKa

IIPOABJIATH

- chopmupoBaTh yMEHHS CO37aBaTh
COOCTBEHHBIC THCHMEHHBIC U YCTHBIC
COOOIIEHHST Ha OCHOBE
OMOTOTHIECKOMH nHpopMaru
HECKOJIbKHX HCTOYHUKOB,
TPaMOTHO HCIIOJb30BaTh TMOHATHUIHBIN
armapaT OHOJIOTHH;

nu3

- YyMETh  BBIIBHTaTh  THUIIOTE3HI,
MPOBEPATh MX O3KCHEPUMEHTAIBLHBIMHU
CpelcTBaMH, hopmymupys b
HCCIICIOBAHMUSI, aHaJTU3UPOBATh
MOJIyYCHHBIE PpPE3yJAbTaThl U  JIeJaTh
BEIBO/IBI;

- TpUHAMATh ydYacThe B HAYYHO-

HCCIIEI0BATENbCKOM paboTe

Mo OHOJIOTHUH, SKOJOTMH U MEIHIINHE,
MIPOBOIMMOI1 Ha Oaze
IIKOJIBHBIX Hay4YHBbIX
HY6J'II/I‘IHO MMpEaACTaBJIATh
MONYYCHHBIC pe3yIbTaThI
YUCHUUYESCKUX KOHPEPEHIUAX
PasHOro YpOBHS

0o0LIleECTB U

Ha

OK 07 CopeiicTBOBaTh
COXPaHEHHIO
OKpY>Karolen

cpepl,
PeCYpPCOCOePEIKEHUIO,
MPUMEHSITh 3HAHUS 00
W3MEHEHUH KIIUMaTa,
TIPUHITATIBI
OEpEXITUBOTO
MIPOU3BO/ICTBA,

3¢ PEKTHBHO
JIECTBOBAThH B
Ype3BbIUaHBIX
CUTYyaIUAX

- c(hOpMHPOBAHHOCTh 3KOJIOTUYCCKOU
KYJBTYpHhI, IOHUMaHNE

BIUSHHAS  COIMAJbHO-PKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U
COLMaIbHOM cpensl, OCO3HaHHE
I00aTBHOTO XapaKTepa SKOJIOTUIECKIX
pooeM;

- IUTAaHUPOBAaHUE W OCYIIECTBICHUE
JIEHCTBUN B OKPY’KaOILIEH
cpeie Ha OCHOBE 3HAHUS
YCTOWUYUBOTO Pa3BUTHS
YeJIOBEUCSCTBA;

aKTUBHOEC HETIPUsTUE JIEHCTBHH,
MPUHOCSIINX BPEa OKPYKaIOIIeH

cpene;

- yMeHHe MIPOTHO3UPOBATH
HEOJIarONPHUATHBIC YKOJIOTUIECKIE
MOCJIEACTBUS TIpEeAMPUHUMAEMBIX
JIEUCTBUM, IPEOTBpAIaTh UX;

- pacllUpeHuEe ONbITa MAESITEIbHOCTH
JKOJIOTHYECCKOM
HaIPaBJICHHOCTH;
- OBJIaJCHHEC

neneu

HaBBIKAMH  y4e0HO-

- BIIaJE€Th CHCTEMOM 3HaHUH 00
OCHOBHBIX METOaX

HAy4YHOTO TIO3HAHHSA, HCIIOJNB3YEeMBIX B
OMOIOrHYECKUX

HCCIIEIOBAHMUSX JKUBBIX OOLEKTOB M
9KOCHCTEM (OIMCaHHME,

M3MepeHre, MPOBeICHNEe HAOIIONCHHN);
crocobaMu

BBISIBJICHUS. U OLIEHKHA aHTPOIOI'CHHBIX
W3MEHEHHH B
MIPHUPOJIE;

- yYMEThb BBISIBJIATH
MPU3HAKH JKUBBIX
CUCTEM, B TOM YHCIIe TPHOOB, paCTCHHUH,
JKUBOTHBIX U

YeJI0BEKA; MMPUCTIOCOOICHHOCTh BUIOB K

cpene oOuTaHwus,

OTJINYHUTCIIbHBIC

a0MOTHYECKNX " OMOTHYECKUX
KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3CH OpraHU3MOB B
CO00IIIEeCTBAX,

AHTPOIIOTCHHBIX W3MEHEHUN B

SKOCHUCTEMAX CBOEH
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HCCIEA0BATENHCKON, TPOEKTHON U
COILIMAJILHOM IeATEILHOCTH

MECTHOCTH;
- YMETh BBIACHATH CYIICCTBCHHBIC
MPU3HAKA

OMOJIOTHUECKHX IIPOIIECCOB: OOMEHa
BEIICCTB

(MeTabomI3M), nHDOpMaITIu u
MPEeBpAIICHUS SHEPTHH,

OposxeHus, aBToTpo(HOTO u

reTepoTpO(HOrO THIIOB
nuTanusi, POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MEi03a,

raMeToreHesa, sMOpuoreHesa,
MTOCTAIMOPHOHAIIEHOTO

pasBuTHS, Pa3MHOXKEHUSI,
WHAMBUTyJIbHOTO Pa3BUTHUS

opraHu3ma (oHTOTCHE3A),

B3aMOJCHCTBHUS TCHOB,

reTepO3nca; JEHCTBUN UCKYCCTBEHHOIO
otbopa,

CTaOMIIN3UPYIOIIETO,  IBIDKYLIETO H
Pa3phIBAIOLIETO €CTECTBEHHOTO 0TOO0pa;
AJIONATPUUECKOTO U

CHUMIIaTPUYECKOr0  BHI000pa30BaHUS;
BJIMSHUS ABWXKYIIHMX CHJI 3BOJIIOLUHU HA
reHO(OHT TIOITYJISAIINY;
MPUCTIOCOOIEHHOCTH
cpene oOuTaHwUs,
YepeJOBaHUs HAIPaBJICHUN 3BOJIIOLUU;

OpTraHu3MOB K

KpyroBopoTa
BELICCTB M  MOTOKA DJHEPrHU B
IKOCHUCTEMaX

[TnanupyemMbie pe3yabTaTbl 00ydIeHHs
[Mpodeccuonansubie
KOMIICTCHIIUHN
Oo6mme HucuuninHapHbie
[IK 1.1. OcymectBsate | —  chopMUPOBAHHOCTH —  c(hOpPMHUPOBAHHOCTH

CAa4Yy-TIPUEMKY CBHIPbSI U
PacxoJHbIX MaTepHaJIOB
JUTSI IPOM3BOICTBA
NPOIYKTOB MIUTaHUS U3
MSICHOTO CBHIPBSI

Hpe,[[CTaBJ'IeHI/Iﬁ O MATEMATHKEC KakK

YHUBEPCAIBHOM  SI3BIKE  HAYKH,
CPEACTBE MOJEIIUPOBAHUS SIBIICHUN U
MPOLIECCOB, MJAEIX M METOJax
MAaTEeMaTUKU;

— pas3BUTHE JIOTUYECKOT O
MBIIIJIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUs, AJITOPUTMHUYECKOU

KYJIbTYPbI, KPUTUIHOCTHU MBIIIJICHUA

Ha ypOBHE, HEOOXOAUMOM  JUIA
Oymymei npodeCcCuOHATbHON
NESITeNbHOCTH, JUISL  TPOJOIDKEHUS
o0Opa3oBaHMs U caMOOOpPa30BaHMUS;

— OBJaJeHHEe  MaTeMaTUYeCKUMU
3HaHUSIMH U YMEHUSIMH,
HEOOXOOIMMBIMH B  ITOBCEIHEBHOM
KHU3HH, JUISI OCBOCHMSI CMEXHBIX

MPEJCTAaBICHUA O MaTEMAaTHKE Kak
4aCTM MHUPOBOHM KYyIBTYpPbl U MECTE
MaTeMaTUKU B COBPEMEHHOM
[UBWIIN3ALUH, CIIOCO0AaX OINUCAHMS
ABJICHUM  peajbHOr0 MHpa Ha
MaTEeMaTUYECKOM SA3BIKE;

c(hOopMUPOBAHHOCTH

MIPEACTABICHUM O MaTeMaTHYeCKHUX
MTOHATHUAX KaK BAKHEUIIINX
MaTeMaTU4YECKUX MOJEIIAX,
MTO3BOJISIFOIINX ONMCHIBATH M U3y4aTh
pasHble IIPOLIECCHl U SIBIICHUS,
ITOHUMaHNe BO3MOKHOCTH
AKCHOMAaTHYECKOTO ITOCTPOEHHUS
MaTeMaTU4YECKUX TEOPHA;

- BJIAJICHHE€ OCHOBHBIMHU MOHSITHSAMHU
0 INIOCKUX M IPOCTPAaHCTBEHHBIX
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€CTECTBEHHO-HAYYHbIX JUCHUIUIMH U
TUCTIUTLTAH npogecCuOHATBLHOTO
LUKJIa, JJIS TOJy4eHUs] 00pa30BaHUs
B  oOmactsix, He  TpeOyromux
yriyOJIeHHOH MaTeMaTU4YeCKOM
MOJITOTOBKH;

TOTOBHOCTh K  KOJUIGKTUBHOMU
pabore, COTPYJIHUYECTBY co
CBEpCTHHKAaMHU B 00pa30BaTEIIbHOM,
OOIIIECTBEHHO TOJIE3HOH, y4eOHO-
HCCIIEA0BATEIIbCKOM, IPOCKTHOM U
JIPYTUX BUAAX ACSITEIbHOCTH;
yMEHUe CaMOCTOSITEIIBHO
OTNpEAENATh LEeNU JeATEIbHOCTH U
COCTABJIATh IUIAHBI JICSITEIBHOCTH;
CaMOCTOSITENTLHO OCYILIECTBIISTh,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH
JeSITeNIbHOCTh, HCIOJNb30BaTh  BCE
BO3MOYKHBIE pecypceel JUTs
JOCTUKEHHS TTOCTABJICHHBIX IIeNIeH U
peanu3ay IUTAHOB IS TEIbHOCTH;
BBIOMpATh YCHEIIHbIE CTPATeTUH B
Pa3IMYHBIX CUTYaIUX;

BJIQ/ICHUE S3BIKOBBIMU
CpeICTBAaMU: YMEHHE SICHO, JIOTUYHO
W TOYHO WU3JaraTb CBOIO TOYKY
3peHus, HCIOIb30BaTh aJCKBATHBIC
SI3BIKOBBIC CPE/ICTBA;

BJIa/ICHUE HaBbIKAMU
MO3HABATENbHON  pedeKCHH  Kak
OCO3HAHMUSI COBEPIIAEMBIX JACHCTBHI
U MBICIUTEIBHBIX TMPOLIECCOB, UX
pe3yJIbTaTOB M OCHOBAHW, TPaHUIl
CBOETO 3HAHMSI U HE3HAHUS, HOBBIX
MO3HABATENBHBIX 337a4 WM CPEICTB
JUISL UX TOCTHKEHUS;

- IEJICYCTPEMIIEHHOCTh B MOMCKAX U

MPUHATHH peleHHi,
COO0pa3UTENbHOCT U HUHTYMIIMS,
Pa3BUTOCTh IIPOCTPAHCTBEHHBIX
MpeCTaBICHUMN; CIOCOOHOCTh

BOCIPUHUMATH KPACOTY U TAPMOHHIO
MuUpa

reOMEeTpUUecKuX  Qurypax, ux
OCHOBHBIX CBOMCTBAX;
c(OpMHUPOBAHHOCTH yYMEHUS
pacro3HaBaTtb reOMeTpHYECKUE
Gburypel Ha yepTexax, MOJEIAX U B
peaJbHOM ~ MHpE;  NPUMEHEHUE
U3y4EHHBIX CBOWCTB
reoMeTpruecKux ¢Guryp u Qopmyn
JUIs  pelIeHUs  I'eOMETPUYECKUX

3aa4 M 3aJa4 C HPaKTHUYCCKHUM
COACPIKAHNUEM

— YMCHHC HCIIOJIB30BaTh
reOMCTPHUYCCKUC OTHOLICHMHA,
HaxoauThb IrC€OMCTPHUYCCKUEC

BEJMYUHBI (JUIMHA, YTOJ, TUIONIA/b,
00beM) TIpU peIIeHWH 3aJady M3
JIPYTHX Yy4eOHBIX MPEIMETOB H U3
peaqbHOM KU3HU;

-BJIaJICHUC HaBBEIKAMH
HCITOJIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX ~ MPOrpaMM  IpHU
pelIeHNUH 3a]1ay;

— yMeHHue HCII0Ib30BaTh
MIPOU3BOJHYIO JJIA MCCIIEOBAHUSA
byHKIHH, IS HaXO0KJICHUS
HaUJTy4IIeTro perieHus B

IIPUKJIAJHBIX 3a/JadaX, HaxOKICHHE
wiomaned u o0beMoB Quryp ¢
IIOMOUIbIO UHTETPAJIA;

YMETh MCIONb30BaTh TIpaduKu
GbyHKUMR Ui U3Y4EHUs MPOLECCOB
U 3aBHUCHUMOCTEH TIPU PEIICHHUH
3aJjady = M3 JIpYIMX  Y4eOHBbIX
MPEIMETOB M W3 PEaJbHOMW >KU3HU;
BbIpakaTh (hOpMyJIaMH 3aBUCUMOCTH
MEX/ly BEINYMHAMY;
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2. CTPYKTYPA U COJAEPKAHUE JUCIUIIJIMHbI

2.1. Tpya0eMKOCTb OCBOEHH S AU CHUNIMHBI

Buz yueOnoii pabornt ObnemBuacax
O0bem oOpa3oBaTebHOI POrPaAMMbI JUCIHITHHBI 144
BT.4.

OcHOBHOE coiep:KaHHe 136
Br.u.

Teoperuueckoe oOydyenue 60
[Ipaktuyueckue 1 1a00paTOpHBIE 3aHATHS 76
IIpogeccuonaibHO—0pHeHTHPOBAHHOECOepkKAHNE (COAEPKAHME 24
[puknagnoro momxyns)

TeopetuyeckoeobyueHue 8
[IpakTuyeckue 3aHATHS 14
JlabopaTopHbie 3aHATHS 2
KonTtpo.ibHbie padoThI 8
IIpomexyToynasiaTTecTalMsA(IK3AMEH) 6
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2.2. Conep:xkanue TUCHUNIMHBI

HaumenoBanue Conep:xanne yaeOHOro MaTepuasa (OCHOBHOe W IPOdecCHOHAILHO-OPHEHTHPOBAHHOE), J1A00paTOPHbIE U Oobem ®opmupyembie
pa3ienoB U TeM NPaKTHYeCKHe 3aHATHS, NPHKIATHON MOY.Ib(IPHHATHYHH) 4acoB KOMIIeTeHI[HH
1 2 4

Pa3nen 1. KineTka — cTpyKTYpHO-(pyHKIHOHATbHAS €IMHHIIA KHBOTO 36

Tema 1.1. OcHoBHOE cofep:kanue 2

buosaorus kak TeopeTuueckoe o0yuenue: 2

Hayka buonorus kak Hayka. CBs3b OMONOTHM € JPYTMMHU HayKamu: Ouoxumus, Ouopusuka, OMoHuKa, renoreorpadus u ap. Pomb u
MecTo O1osoruy B GOPMUPOBAHUU COBPEMEHHOM HayYHON KapTHHBI MUpa. 3HaUeHHe Oronornueckux 3Hanuil. Mcropus OK 02
Ouonoruy. 3Ha4eHNE UTONOTHH JUIS PA3BUTHS OMOJIOTHH ¥ TO3HAHUS IPUPOIBL. MeETOIB! IUTOIOTHH: MHKPOCKOTIHS,
Xpomatorpadus, 3ekTpodopes, METO]l MEUEHbIX aTOMOB, u(hepeHImanbHoe HeHTpUYTHPOBaHKE, KYJIbTypa KIETOK

Tema 1.2. Oomasn OcHoBHOe coiep:xanue 2

XapaKTepHCTHKA Teoperuueckoe obyyenue: 2

KU3HH Pa3noobpasue 6uocuctem. Opranuzamus OHOTOTHIECKUX CUCTEM. Y POBHH OpPraHU3aINN OMOCUCTEM: MOJIEKYIISPHO-
TeHEeTUYECKHH, OpraHOMIHO-KJIETOYHbIH, OpraHM3MEHHBIN, OMYIAMOHHO-BUI0BOM, 3KOCHCTEMHBIH OK 02
(buoreoneHoTHUECKHIT), OMocepHblil. Hayku, n3yvatomue Ononornyeckue 00beKThl Ha Pa3HbIX YPOBHAX OpraHU3aLUK KU3HH.
OOm1as xapakTepyucTHKa KHU3HU, CBOKCTBA XKUBBIX cucteM. [Iponeccsl, mpoucxoasmire B OnocucTeMax

Tema 1.3. OcHoBHOE corepkanne 6

buosnornyecku Teopernyeckoe o0yuenne: 2

BAXKHBIC Xumunueckuii coctas kieTku. Heopranuueckue BerecTa KIeTkH, UX Ouonornyeckas poib. OpraHnueckue

XUMHYECKHE BelecTBa kieTkd. buonormueckue nomamepsl. benku. Crpykrypa u GyHkumun OenkoBoi Monekysl. OepMeHTH,

COeIMHEHHUS NPUHIKIN UX JeHcTBus. YrineBoapl. buonoruueckue QyHKIUU yTieBoI0B.
Jlumapl. O6uwmit mnan crpoenus. ['mapodunbHo-ruapodoOHble cBoiictBa. Knaccuduxauus nununos. buonoruueckue OK 01
(ynxupn mumunoB. AT®. Ctpoenne mMonexynst AT®. buonornueckue dynkunn ATO OK 02
IIpakTnyeckue 3ansATHSA: 2 OK 04
Posb GerkoB, yrieBos10B 1 KUPOB B OPraHM3Me YenoBeka. BUTaMuHbI 1 OHONOrHYeCKH aKTUBHbIE J00ABKH, X 3HAUEHHUE B 2
’KU3HU OpraHu3Ma 4yesoBeka. ['umo- 1 aBuTaMiUHO3bl UX mocneacTus. [IpecTaBnenne yCTHBIX cOOOIIEHNH ¢ Mpe3eHTaluel,
TIOATOTOBICHHBIX 110 MEPEYHI0 UCTOYHUKOB, PEKOMEHIOBAHHBIX MpPETOaBaTeneM

JlaGopaTopHbie 3aHsATHS: 2

18
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JlabopatopHas pabora “Onpenenenue ButamuHa C B MPOAYKTaX MUTAHUS

[loaroroBka BapuaHTOB OMbITA, HAOIIOICHUE 32 KAUECTBEHHBIMH PEAKLIUSIMH, 3al0HEHNE pabouei TadIuIpbl,
Wnreprperamys HabI0AaeMbIX SBICHHUH, HOPMYINPOBAHKE BHIBOIOB

JlabopatopHas padota «['uapodhunbHO — ruapooOHBIE CBOMCTBA JUTTHIOBY
[loAroToBKa BAPHAHTOB OMBITA, HAOJIOICHHE M3MEHEHHUS PACTBOPHMOCTH JIMITHJIOB, 3aMOJHEHNE paboyeil TaOAIIbL,
MHTEPIpeTaIs HAaOMI0IaeMbIX SBJICHHUH, ()OPMYITHPOBAHIE BBIBOJIOB

Tema
14.CrpykTypHO-
(QYHKIHOHAJIbHASA
opraHu3auus
KJIeTOK

OcHoBHOe coep:kanue

Teoperuueckoe o0yyenne:

Knerounas teopus (T.ILBann, M.11Ineiinen, P.Bupxos). OcHOBHBIE T10I0XKEHNS COBPEMEHHON KIETOUHON TEOPUH. THITBI
KIETOK: 3YKapHOTHYECKas U MpokaproTHueckas. CpaBHUTENbHAS XapaKTEePUCTUKA KIETOK AYKAPUOT (PaCTUTENbHOM,
’KUBOTHOM, rpuOHOI). CTpoeHue mpokaproTuyeckoi kietku. OcoOeHHOCTH CTPOEHHS TeTepoTPOoHOI U aBTOTPOQHOM

IIPOKApUOTUICCKUX KIICTOK. CTpOCHI/IC J1a3MaTHYSCKOM MeM6paHBI. TpchnopT BCHICCTB 4CPE3 I1a3MaTUICCKY1O MeM6paHy:

TNACCUBHBIN M aKTHBHBII. DHIOLUTO3: MUHOUKTO3, (harormro3. Ixk301uTo3. O00I0UKa MK KIeTo4YHas cTeHka. CTpyKTypa u
(yHKIMH KIETOYHON CTEHKH pacTeHui, TpruOoB

Huromnasma. Llurozons. Lutockener. OnHoMmeMOpaHHble OpraHOUIbI KIETKH: SHoIUIa3MaTHyeckas ceth (J11C), anmapart
["omb /KM, TH30COMBI, IEPOKCHCOMBI, BaKYOJIH PACTHTENbHBIX KIeToK. CTpoeHue i GyHKIUI OJJHOMEMOPAaHHBIX
opraHonzoB kieTku. Knerounsiii cox. Typrop.

IlomyaBTOHOMHBIE OPraHOUBI KIETKH: MUTOXOHIPHH, TIACTHBL: XJIOPOILIACTBI, XPOMOILIACTB, JIEHKOILIACTBI, UX CTPOCHUE
1 QyHKuMu. SnepHblil anmapar KIeTKH, CTPOEHUE U (YHKIUH.

He memOpaHHbIe OpraHOU/IBI KIETKH: pPUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN LeHTP. OpraHouibl ABHKEHUS:

Pecunuxu u sxrytiku. Ctpoenne u QyHKIMH He MEMOPaHHBIX OPraHOM/IOB KIIETKH

JlabopaTtopHusie 3ansTHs:

JlabopatopHas pabota «CTpoeHue KIeTKU (pacTeHus, SKUBOTHBIE, TPHObI) M KIETOUHBIE BKIIOUYEHHUS (Kpaxmal,
KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOILIACTHI )»
[IpuobGpeTeHue ombiTa MPUMEHEHHS TEXHUKU MUKPOCKOIMPOBAHHUS MPH BBITOMHEHHH J1a00paTOPHBIX paboT.

HO,ZIFOTOBKa MHUKPOIIPETIapaToB, H3,6J'IIO,ZIGHI/I6 C IOMOIIBbI0 MUKPOCKOIIA, BEIABICHUE paznwmﬁ MCEKIY U3Yy4aCMbIMHU O6’[>€KT&MI/I,

VHTEpIpeTalys Ha0Mo1aeMbIX ABNEHUH, HOpMyIHPOBaHIE BHIBOIOB

Jlabopatopras pabota «IIponuiiaeMocTs MeMOpaHsI (ILTa3MOIH3, AETIIA3MONH3))

[IpuobGpeTeHne onbiTa MPUMEHEHHS TEXHUKU MUKPOCKOIMPOBAHHUS MPH BBIOMHEHHH J1ab0paTopHbIX paboT. [loaroroska
MUKpOTpEnapaToB, HAOIIOICHHE C TOMOIIbI0 MUKPOCKOTIA, BBIABIEHUE PA3THUMN MEKIY H3ydaeMbIMi 00BEKTaMH,
MHTEpIpeTalys HabMto1aeMbIX SBJICHHU, (POPMYIHPOBAHIE BBIBOJIOB

OKO1
OK02
OK04

Tema
1.5.Ctpykryp

OcHoBHOe coep:kanHue

Teopernyeckoe odyyenne:

OKO01
OK02
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DyHKUHOHATbHDIE
daxTopbI
HaCJaeACTBEHHOCTH

Crpoenne xpoMocoM. XpOMOCOMHBIH HaOOp KJIETOK, TOMOJIOTHYHBIE  HE TOMOJIOTHYHBIE XPOMOCOMBI, TATLIOU/THBIN 1
martonHbI Habop. Hyknennossie kucnotsl. JJHK u PHK. Ctpoenne HyknenHoBbIX KucioT. HykineoTnasl.
KowmmemenTaphsie azotuctsie ocHoBanus. [Ipasuno Yapradda. Crpykrypa JIHK—nBoiinas ciupans. MecToHaxoxaeHue 1
ouonormueckue ¢pynkumm JJHK. THK-sxcnepruza. Bugpt PHK. ®ynkimu PHK B knetke

[IpakTuyeckue 3anaTHsN:

Pemrenne 3a7a4 Ha onpeacICHUE ITOCICI0BATCIbHOCTH HYKICOTHI0B

Tema 1.6.IIpoueccoi

OcHoBHOe coepkanue

MATPHYHOIO Teopernueckoe 00yuenne:
CUHTE3a Matpuunbiii cuate3 JJHK- permkarms. puanumns! pervmkarmn JTHK. Mexanusm perumkarmu JIHK. Penmapanus JIHK (0
perieKaTHBHas, OCTperieKaTBHas ). Peakiun MaTpudHoro cuntesa. [IpuHIKI KOMILIEMEHTAPHOCTH B PEaKIUIX
matpuuHoro cunre3a. JIHK u rensl. ['enetnueckuii kox, ero coiictsa. Tpanckpunuus—marpuyunbiid cunte3 PHK. OKOI
Tpancnsuus u e€ stansl. Ycnosus Ouocunresa oeinka. CtpoeHue T- OK02
PHK u konupoBanue amuHokucnot. Pomb pudocom B Ouocuntese Oenka
IIpakTHyeckue 3aHATHS:
Pemmenue 3aa4 Ha onpe/ieNieHHe MOCIeA0BaTeIbHOCTH AMUHOKHCIIOT B MOJIEKYJIE OelKa.
Peienne 3a1a4 Ha ompesieNIeHKe NOCIeI0BaTeIbHOCTH aMUHOKHCIIOT B MOJIeKyIie Oenka B CiTydae H3MEHEHUs
1ocJIe10BaTeNnbHOCTH HykieoTraos JJHK
Tema 1.7. OcHoBHOE cofep:kanue
Hekaeroynsie Teopernyeckoe odyyenne:
(opmb1 Ku3HK Bupycbi-Heknerounble HopMbl KU3HU U 00MraTHble napa3utbl. CTpOeHHe MPOCTHIX M CIOXKHBIX BUPYCOB, PETPOBHPYCOB,
oaxreprogaro. XKuznennslii mukn JHK-conepxamux Bupycos, PHK-conepxamux Bupycos, 6aktepuodaros. BUY,
reraTUT 4eI0BEKa. 0K02
Baxrepun. Obmas xapakrepuctuka. [lonstie mramm. Bupycsl u 0aktepun: cX0JCTBa U pa3Indus OK04
IIpakTHyeckue 3aHATHSA:
BupycHuble u 6akrepuanbHble 3a00neBanus. OOmye MPUHIKIBI HCTIONb30BaHKS JeKapCTBEHHBIX BenlecTB. OcoOeHHOCTH
MPUMEHEHUSI aHTUOMOTHKOB.
[IpencrapneHne yCTHBIX COOOMIEHNU ¢ Mpe3eHTaLMeH, TOArOTOBIEHHBIX MO MEPEYHI0 HCTOYHUKOB, PEKOMEHI0BaHHBIX
[IPENOAABATEIIEM
Tema 1.8. OcHoBHoOe coep:xanue 0KO02

Teopernueckoe o0yuenne:
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(OOMeH BemecTB H AccuMUISAINA U TUCCUMUIIAINSA—IBE CTOPOHBI MeTabom3Ma. Turbl oOMeHa BEmecTB: aBTOTPO(HBIN 1 2
npeBpanieHue reTepoTpodHbIi, a3poOHBIN 1 aHadPoOHBIN. DHepreTuyeckoe odecreyenue Kietku: npespanieHne ATO B 0OMeHHbIX
JHEPIHH B KJIeTKe nporeccax. OepMeHTaTUBHBIN XapaKTep peakiuii KIeTOYHOTo MeTaboIn3Ma
[lepBUUHBI CHTE3 OpraHMYECKHX BEIecTB B KieTke. [Imactuueckuii oOMeH. dotocuuTes. XeMocuHTe3. AHAIPOOHBIH 2
3HepreTHueckuii oOMeH. AHa’poOHbIe Opranu3Mbl. bpoxeHue, aBTOTPOQHBIN 1 reTepoTpodHBI THI MUTaHK. AHA3POOHBIE
MHKPOOPTaHU3MBI Kak 00BEKTbI OMOTEXHONOT M. DTallbl SHEPreTUIECKOro 0OMeHa.
['mukosms3. bronornueckoe OKUCIEHHE, MK KIETOYHOE [IbIXaHUE
Tema 1.9. OcHoBHoe coep:xanue 2
Ku3HeHHBIH IHKIIK Teopernueckoe 00yuenne: 2
JeTKH, MuTo3. Knerounbtit iuk, ero nepuost u perynsuus. [lepuoast natepdassiux ocodennoctu. JuddepeHnmaius KIeTku 1 apect OK0?
Meiio3 KIETOYHOTO KiK. Jlenenue kietku—muto3.CTauu MUTO3a U POUCXO/IAIINE Tiporiecchl. KapruoKiHe3 u IUTOKMHE3. OK04
buonornueckoe 3HaueHre MUTO3a. MeN03—pelyKIIMOHHOE JIETIEHUE KIIETKH.
Cranuu Meiio3a. Meiio3—ocHoBa mosoBoro pasmuoxenus. [lopenerne xpomocom B Meiiose. Kpoccunrosep.
Bronoruyeckuit cmpicn Meiio3a. ekl Meiio3a. Meiio3 B AKU3HEHHOM IMKIIE OPraHH3MOB
Kontpoabnasi padora 2
MonekynspHslid ypOBEHb OPraHU3aLUK KHUBOTO
Pa3nen2. Ctpoenne n GyHKIHH OPranu3Ma 44
Tema 2.1 Conep:xanue 6
Crpoenne IIpogeccnonaabHO-OPHEHTHPOBAHHOE COACPKAHNE TEOPETHYECKOTO 00YIeHHUS 4
OpraHuzma OnHokneTouHsle opranu3Msl. KononuanbHbie opranu3mMbl. MHOTOKIETOYHbIE OpraHu3Mbl. B3anMocBs3b yacteit
MHOTOKJIETOYHOr0 opranu3ma. OyHkuus. Oprassl ¥ CHCTEMBI OPraHOB. ATmaparhl opraHos. I'omeocras
Opranu3Ma 1 ero nojIepxaHue B MPOLECcce KU3HEAEATeTbHOCTH.
®yHK1MOHATBHAS cHcTeMa OpraHoB. TkaHu pacTeHnid. TkaHU )KMBOTHBIX U yenoBeka. Oprausl pacteHuil. OpraHsl 1 CUCTEMbI
OpraHOB KUBOTHBIX 1 Y€JIOBEKA. S3HAUCHHE ONOPbI, IBUKECHNUS, TUTAHHUS, JIbIXaHHUS, Oko2
TpancnopTa BemecTs, BbIIEICHNS, 3aUTHL. 3HAYCHHE TPOSBICHHS PA3IPAXKUMOCTH U PETYIIAINN A 1_?15(1)41

Jlnst mpodeccuit/ crieuanbHOCTEH, CBA3aHHBIX ¢ 00bEKTOM H3yueHus “YKMBOTHBIE” TEOPETHUECKUIA MaTepran
Temsr “Ctpoenue opranuzma” u3ydaeTcs yriyOJaeHHO Ha TPEMEPE OPraHU3MOB KUBOTHBIX. TKaHM, OpraHbl U CHCTEMBI
OpraHoB pacTeHHH 1 YeJI0BeKa pacCMaTPHUBAIOTCSA 0030pPHO
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Jlns ipodeccuit/ cienuanbHOCTEH, CBI3aHHBIX ¢ 00beKTOM H3y4eHns “UenoBek™ TeOpeTHUECKHI MaTepra
Tewmsr “Ctpoenue opranu3ma” u3ydaeTcs yriy0JaeHHO Ha IPUMEPEe OpraHu3Ma yenoBeka. TkaHu, OpraHbl U CHCTEMBI OPTaHOB
pacTeHuii 1 KUBOTHBIX PACCMATPHUBAIOTCSA 0030PHO

OcHoBHOe COACPKAHHUE MPAKTHYECCKOI0 3aHATHS

Teopus knoHaTBHO-ceNekTHBHOTO MMMYyHHUTeTa [1. Opmuxa, .M. Meunnkosa. MHdeknroHHbIE 3a001€BAHKS 1 STTHACMUS.
Basueiiiue snuaemMun B UCTOPUH YeloBeyecTBa. Bakimnanus kak npoduiaktuka tHQEKIHOHHBIX 3a00JIeBaHUH.
[IpescTaBieHne yCTHBIX COOOIIEHHH € MPE3EHTALNEH, MOATOTOBIECHHBIX 10 NEPEUYHIO HCTOYHUKOB,

PexoMeH10BaHHBIX MPETo/aBaTeseM

Tema 2.2.
®opmbl
Pa3MHOKEHHS
OpraHM3MOB

Conepxanue

ITpodeccuona LHO-OPHEHTHPOBAHHOE COJEPKAHNE TEOPETHIECKOT0 00yUeHHsI

CDOpMI)I PasMHOKCHUSA OPTraHU3MOB. becnonoe 1 mooBoe Pa3sMHOKECHHUE. Bugpr Oecrosoro Pa3sMHOKEHHUA: IIPOCTOC ACICHUEC
HaJIBOC, TOYKOBAHKUC, PA3MHOKCHUC CIIOPpAMHU, BEICTATUBHOC PA3MHOKCHUC, q)paFMGHTaIII/IFI,
KIIOHUPOBAHHUC. ITonooe Pa3sMHOXKCHHC.

Jlnsmpodeccuit/ crienuanbHOCTEH, CBI3aHHBIX ¢ 00beKTOM H3ydeHus “YKuBOTHbIE” TOPETHUECKHT MaTepHal TeMbl “DopMbl
Pa3MHOMKEHHUS OPraHU3MOB” M3y4aeTcsl Yriy0IeHHO Ha PUMEPe OPraHU3MOB KUBOTHBIX.
Pa3mHOXeHHE pacTeHui 1 YeI0Beka paccMaTpUBalOTCs 0030pHO

OK02
[IK1.1

Tema 2.3.
OnTtorenes
*KHBOTHBIX H
YyeJg0oBeKa

OcHoBHOE Coacp:KaHue

Teoperuueckoe o0yyenne:

["ameTorenes y xuBoTHbIX. Criepmatorenes u oorexes. CTpoeHue mosoBbIX KiieTok. Omiog0TBopeHne 1 SMOpHOHAIbHOE
pasButue KuBOTHbIX. [lapTeHorenes. OmOpuorenes (Ha mpumepe naHueTHuka). Craauu
sMOpHUOTeHe3a

N BB

Poct u pazsutue xuBoTHbIX. [locTamMOproHanbHbli nepron. Ilpsamoe u He psmoe passutue. Passutue ¢
Meramopho3oM y 6€CrI03BOHOUHBIX 1 TO3BOHOYHBIX KUBOTHBIX. CTalK MOCTIMOPHOHAIBHOTO PA3BUTHS Y JKUBOTHBIX U
yenoBeka. [leprosipl oHTOreHe3a yenoseka. buonornueckoe crapenne u cMepTb. I'epoHTonorus

OK02
OK04
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Tema 2.4. Onrorenes
pacTenuii

OcHoBHOe coepxkanue

Teoperuueckoe o0yyenne:

["ametodut u ciopodut. PasmHoXeHue 1 pa3BuTHe Bogopociell. PazMHOKeHNE 1 pa3BUTHE CLIOPOBBIX
pactenuil. Pa3zMHOXEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. [lepruobl OHTOreHe3a pacTeHui

OK02
OK04

Tema 2.5. OcHoBHBIE
MOHATHS FT€HEeTHKH

OcHoBHOe coepkanue

Teoperuueckoe o0yyenne:

['eHeTHKA KaK HAyKa O HACJIEICTBEHHOCTH M N3MEHUMBOCTH OpraHu3MoB. OCHOBHBIE T€HETHUECKIE TIOHATHS U CUMBOJIBL. [ €H.
['enorun. ®enotun. AnenbHble TeHbl. ANbTEPHATHBHBIE PU3HAKK. JJOMUHAHTHBIN M PELIECCUBHBIN MPU3HAKH. [ 'OMO3UTOTa 1
rereposurota. Yncras muaus. ['uOpumpl. OCHOBHBIE METO/IbI T€HETHKH:

THOPUIONOTMUECKHii, IUTOIOTHYECKHE, MOTICKYIIPHO-TeHETHYECKUE

OK02

Tema 2.6.
3akoHoMepHOCTH
HacJ1e/l0BaHUs

OcHoBHOe coep:xanue

Teopernueckoe odyuenne:

3axoHOMepHOCTH 00pa3oBanus ramet. 3akonsl [.Menznens: MonoruOpunsoe ckperubanue. [1pasuino roMuHupoBanus. 3akoH
elMHo00pa3Ks EPBOro MOKOJEHUS. 3aKOH PaCIIEILIEHNs IPU3HAKOB.

[{uronornyeckue OCHOBBI MOHOTHOPUIHOTO CKPEIIMBAHKS. | MTOTE3a YHCTOTH raMeT. AHATM3UPYIOIIEe CKPEIIiBaHHE.
JlurubpuHoe ckpelmBanue. 3aKOH HE3aBICHMOTO HACTIEI0BAHHS PH3HAKOB.

[onuruOpuiHOE HAcle0BaHUE U ero 3aKOHOMEPHOCTH

ITpodeccHonanbHO-OPHEHTHPOBAHHOE COAEPKAHNE PAKTHIECKOT0 3AHATHS:

Pemenue 3a71a4 Ha ONpeICIICHUE BEPOATHOCTA BO3SHMKHOBCHUS HACJICACTBCHHBIX IIPU3HAKOB IIpU MOHO-,1-,
HOJ'H/IFI/I6pI/II[HOM 1 aHAJIU3UPYIOLIEM CKPCIIMBAHNU, COCTABJICHUC I'CHOTUITMYCCKUX CXEM CKPCIIMBAHUA

Jlns mpodeccuii/cnenuanbHOCTeH CBI3aHHBIX ¢ 00beKTOM U3yueHus “YKuBoTHBIE” HEOOXO0UM MOAOOP FeHETHYECKUX 3a/a4 Ha
OIpE/IENIEHNE BEPOATHOCTH HACIEACTBEHHBIX IIPU3HAKOB IIPH MOHO-,/IU-,
[onu ruOpuHOM 1 AHATM3UPYIOIEM CKPEIIMBAHUH Y JKUBOTHBIX

OK02
OK04
[K 1.1

OcHoBHOE coaep:kanue

Teopernueckoe o0yuenne:

OKO01
OK02
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Tema 2.7. ['eHoTun kak nenocTHas cucteMa. MHOXeCTBEHHOE IeiicTBHE TeHOB. [lnefiorponus. MHOKeCTBEHHBIH
B3aumoneiicTBue anmenu3M. BzaumoneiictBue amienbHbIX reHoB. KogoMuHupoBanue. B3anmoelicTBie He allieIbHbIX T€HOB.
TeHOB Kommnnemenrapuocts. Onucrtas. [Tonumepus
IIpodreccoHaIbLHO-0PHEHTHPOBAHHOE COJIePKAHHE TIPAKTHYECKOT03 AHATHS:
Pemenue 3anay Ha onpeneneHue BEPOSTHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX MPU3HAKOB MPH PA3INYHBIX
Tunax B3auMozieiCTBUS T€HOB, COCTABJICHNUE TEHOTUITYECKIX CXEM CKPEIUBAHHUS
*[lnst mpodeccuit/criennaabHOCTe! CBSI3aHHBIX ¢ 00heKTOM M3yueHus “KuBOTHBIE” HEOOXO0MUM MOA00D
['eHeTHYECKHX 3a/1a4 HA OTpE/IeICHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACTIEACTBEHHBIX PU3HAKOB MPH PA3IMYHBIX THIIAX
B3aMMOJICHCTBUS TEHOB Y )KUBOTHBIX
Tema 2.8. OcHoBHOe coep:xanue
Cuermientoe Teopernueckoe 00yuenne:
HacJIe10BaHue 3akonsl T.Moprana. CuerieHHOe Hac/e10BaHie TeHOB, HApYIIEHHE CleieHns . XpOMOCOMHAs TeOpHs
NPU3HAKOB HacneCTBEHHOCTH. ['eHeTHueckoe KapTupoBaHue XpoMocoM. Mcmosp30Banie KpOCCHHIOBEpa s COCTABIICHUS

FCHETUYCCKUX KapT XpOMOCOM

IpodeccnonaabHO-OpHEHTHPOBAHHOE COTEPKAHNE TPAKTHYECKOTO 3AHATHS:

Pemenue 3aga4 Ha OIPEACICHUC BEPOATHOCTH BOSHUKHOBCHHUA HACJICACTBCHHLIX IIPU3HAKOB IIPU CHCIINICHHOM
HaCJICIOBAHNH, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

Jlns mpodeccuii/cnennanbHOCTeH CBI3aHHBIX ¢ 00beKTOM U3yueHus “YKuBoTHBIE” HEOOXO0UM MOAOOP FeHETHYECKUX 3a7a4 Ha
OIpE/IENIeHNEe BEPOATHOCTH BOSHUKHOBEHHS HACIEICTBEHHBIX TIPU3HAKOB MPU
ClienneHHOM HacNe0BaHUH Y JKUBOTHBIX

OKO1
OK02
[IK1.1
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Tema 2.9. 'eneruka
moJia

OcHoBHOe coepxkanue

Teoperuueckoe o0yyenne:

XpoMOCOMHBIII MEXaHU3M OIPEEIICHHUS M0JIA. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ OMOTraMeTHBIN 1
['eTepo rameTHsIi 101 ['eHeTHYECKAS CTPYKTYpa MOJIOBBIX XpOMOcOM. HacnenoBanue pu3HakoB, CLEIUIEHHBIX C TI0JIOM

Hpalcmqecxue 3AHATHA:

Pemmenue 3a71a4 Ha OonpeaCICHUC BEPOATHOCTA BO3SHMKHOBCHUA HACJICACTBCHHLIX IPU3HAKOB, CUCIUICHHBIX C
110JIOM, COCTABJICHUC TCHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

OKO01
OK02

Tema 2.10. I'enetnka
YeI0BeKa

OcHoBHOe coep:xanue

Teopernueckoe odyyenne:

Kapuorun 4enoBexa. MeTo/ipl M3yueHHs TCHETHKH 4€JI0BEKA: TEHEAIOTMIECKUM, OJIM3HEI[OBBIN, [IUTOTEHETUYECKHUIH,
OMOXMMUYECKHIA, TIOMYISAIHOHHO-CcTaTuCTHYeCKui. HacneicTBeHHbIe 3a001eBaHNs YeoBeKa. | eHHbIE M XPOMOCOMHBIE
0oJe3HH YenoBeka. bonesnu ¢ HacIeICTBEHHON MPEeIpacToNoKEHHOCTbI0. 3HAYCHHE METUIIMHCKOM TeHETUKH B
NPE0TBPAIICHAN 1 JICUEHHH TEHETHYECKHX 3a00JIeBaH1i YeoBeKa

HpaKTI/l‘leCKHe 3AHATHA:

Pemenne 3a71a4 Ha onpeacICHUE BEPOATHOCTA BOSHMKHOBEHU HACJICACTBCHHLIX IIPU3HAKOB, UCTIOIB3YS MECTOABI TCHETUKH
YCI0BCKA, COCTABJIICHUC TCHOTUITMYCCKUX CXEM CKPCIIMBAHUS. Hpe[[CTaBJ'ICHI/IG YCTHBIX
COO6H.[CHI/II\/‘I C Hpe3eHTauHeﬁ 0 HaCJICACTBCHHBIX 3a00JIEBAHMAX YEJIOBEKA

OKO1
OK02

Tema 2.11.
3akonomepHoCTH
M3MEeHYHBOCTH

OcHoBHOE Coacp:KaHue

Teoperuueckoe o0yyenne:

BsanmopeiicTBre reHoTHIa M cpelbl TIpH (popMupoBanuy GpeHotumna. M3mMeHunBocTs npu3HakoB. KauecTBeHHble 1
KOJIMYECTBEHHbIC TIPH3HAKH. BU/Ibl I3MEHUMBOCTH: HACJIEICTBEHHAs 1 HEHAC/IEACTBEHHAS. 3AKOH TOMOJIOTHYECKHX

pAmoB B HacleacTBeHHON n3meHunBoctr (H.1.BaBwios).

Monudukanronnas, unu peHoTunuIecKas N3MEHIHBOCTh. Posib cpesibl B MouduKaloHHO u3MenunBocTH. Hopma peakiuu
npu3HaKa. BapuanuoHHbI psj ¥ BapHaliMoHHas KpyBas. XapakTepucTHKa MOAU(DUKATMOHHON H3MEHYUBOCTH
Hacnencrennast, uim reHOTUIHYECKas N3MEHUMBOCTh. KoMOMHATHBHAS H3MEHUYMBOCTb.

OKO1
OK02
OK04
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MyranuonHas n3MeHYMBOCTh. BUbl MyTallyil: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [[pUunHbI BOSHUKHOBEHHS
MyTalui

IpakTHyeckue 3aHATHS: 2
Pemenue 3aa4 Ha ompe/ieNieHKe TUIIA MYTALUK TP Tiepejiaue HacaeICTBeHHBIX IPU3HAKOB, COCTABIECHHE
['eHOTUIIMYECKUX CXEM CKPEILMBAHUS
Tema 2.12. OcHoBHoOe coaep:xanue
Ceaexuust Teopernueckoe 00yuenue:
OpraHu3MoB Cenexips Kak Hayka. MeTozibl cenekiunoHHo# padotsl. ['eTeposuc u ero npuunHsl. MckyccTBeHHBI 0TOOP: MACCOBBIN 1 OKO1
MHIMBHYaIbHBINA. JTarbl KOMOMHAIMOHHON cenekimu. CopT, opoja, TamMm OK02
ANropuTMBI pelieHne 3aa4 Ha OTpe/ieNieHle BO3MOXHOTO BOSHUKHOBEHHS HACTIEICTBEHHBIX MPU3HAKOB 110
CEJIEKIIMH, COCTABICHNE TeHOTUITMYECKUX CXEM CKPELMBAHUS
KonTtpoabnas padora 2
Crpoenue u GpyHKIMU OpraHu3mMa
Pa3nen 3. Teopus 3Bo0MMH 16
Tema 3.1. Hctopus OcHoBHOe coep:kaHue 2
3BOJIIOLIHOHHOT0 Teopernueckoe odyyennue: 2
yueHus IlepBble 3BOMIOLMOHHBIE KOHLENIMA. [ pagyanicTuyeckas 3BontonronHas konuenus JK.b.Jlamapka. [[Bixyime cuibt
sBommoiuu. Kpearmonusm u tpanchopmmsm. Cuctemaruka K.Jlunnes u e€ 3Hauenue s GopMUpoBaHus Uaeu OK02
IBOJIIOLIUU OK04
[IpeanockuIKy BO3HUKHOBEHHUS TAPBHHI3MA. JBOMIOINS BUI0B B pupojie. boprda 3a cymiecTBoBanue. EctecTBeHHbIi 0TOOD.
JluBepreHuus mpu3HakoB U BunooOpazoBaHue. OCHOBHbIE MOJOKEHNS CUHTETHYECKON
Teopuu 3Bomonuu (CT3). Posb 9BomonORHOM TeoprH B pOpMUPOBAHUU HAYYHOH KapTUHBI MUpA
Tema 3.2. OcHoBHOE coaep:kanue 2
MuxkpoaBoJtonus Teoperuueckoe o0yuyenne: 2
Mukpo3BoIOLHUS 1 MaKPO3BOMIOLKS KaK ATAllbl HBOTIOLMOHHOTO Tpoliecca. | eHeTHueckue OCHOBBI 3BOMIONKH. MyTaimu 1 2
KOMOMHAIMN KaK JeMEHTapHbIi 9BOMOLMOHHBIH MaTepual. [lomysims kak sneMeHTapHas € AMHHIIA SBOIIOIUH.
JIBikyme cuibl (GakTopsl) 3BoMIOLKMH. MyTallMOHHBIH TIpoliece U KOMOMHATUBHAS U3MeHYNUBOCTb. Murpanus. M3onsmus OK02

MOMYJIALKI: reorpaduyeckas (IpoCTpaHCTBEHHAs ), OHoIOrHYecKas (penpo yKTUBHAS).

EctectBenHbI# 0T60p —Hampasstolumii Gaxtop 3Bomoimu. bopb0a 3a cyliecTBoBaHHE Kak MEXaHU3M AeiCTBUSA
eCTeCTBEHHOr0 0TO0pa B momynauusx. Bun u ero kpurepun (mpusHaku). Bunoobpasosanue kak

PesynbTat MUKpOIBOMIOLIMK
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Tema 3.3. OcHoBHoe coaep:xanue
MaxkpoaBouonus Teoperuueckoe o0yyenne:
MaxkpoaBosrorust. Dopmbl 1 0CHOBHbIE HarpasieHus Makpossosoiun (A.H.Cesepio). [Tyt gocTikeHns OHOIOrHYECKOro OK02
nporpecca: apoMopdo3, uauoaganTamys, odmasaerenepanys. MeTopl U3y4eHns MakpOIBOJIOLUH. 3aKOH 3apO/IbIILIEBOTO
cxozctsa (3akonK.bapa). buorenernueckuii 3axoH (3.1 exkenp,D.
Miromnep). OGume 3aKoHOMEPHOCTH (TPABHIIA) YBOIIOIUH
Tema 3.4. OcHoBHoOe coaep:xanue
Bo3HukHoOBeHHe 1 Teoperuueckoe o0yyenne:
Pa3BUTHE KU3HH HA ['umoTe3sl ¥ TEOPHH BO3HUKHOBEHHUS XKHU3HU HA 3eMIIe: KpeallioHI3M, CAMOMPOM3BONbHOE (CTIOHTAHHOE) 3aPOrKACHHE,
3emue CTAL[MOHAPHOE COCTOSHKE, TAHCTIepMus, 61om033. Hauano opraHndeckoii IBOOLIN.
[osiBneHue TIEPBBIX KIETOK. DBOMIOLHUS MeTabomu3Ma. IBOMONHS MEPBBIX KIETOK. [[POKapHOThl 1 SyKapHOTHL OK02
[TponcxoxkeHne MHOrOKJIETOYHBIX OPraHU3MOB. BO3ZHUKHOBEHHE OCHOBHBIX LAPCTB 3YKAPHOT. OK04
OcHOBHbIE YEPThI IBOJIOLUU PACTUTENBHOrO Mipa. OCHOBHBIE YEPThI IBOJIOLIUHU KUBOTHOTO MUPA
IIpakTHyeckue 3aHATHS:
[IpencraBnenue yCTHOToO cOOOIIEHUS U IEHTHI BPEMEHH [0 OCHOBHBIM 3TariaM BOSHUKHOBEHHUS M PA3BUTHS KUBOTHOTO U
PACTUTENBHOTO MUPA, OATOTOBIEHHBIX 10 IEPEYHI0 UCTOUHUKOB, PEKOMEHJOBAHHEIX
IIPENOJABATENEM
Tema 3.5. OcHoBHOE cofep:kanue
ITponcxoxaenne Teopernyeckoe odyyenne:
JeJT0BEKA — AnTpononorus—Hayka o yenoeke. CucTeMaTHYECKOE MONOKEHNE YenoBeka. CXOACTBO UenoBeKa ¢ AKUBOTHBIMU. OTIn4us
AHTPONOTEHE3 4eJI0BEKa OT XKMBOTHBIX. [IpAMOX0XKICHHE U KOMILIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TOIOBHOTO MO3ra U BTOPOH
cUrHanbHo# cucteMbl. CooTHOIIEHHE OMOTOTHYECKHUX M COLMANBHBIX ()AKTOPOB B AHTPOIIOTE€HE3E
OcHOBHbIE CTa/IMH aHTponorexe3a. JpHonuTeky —peaKu YenoBeka 1 4eaoBekoo0pasHbx 00e3bsH. [IpotoanTpon— gﬁgi

NpE/IILECTBEHHNK YelI0BEKa. ApXaHTpon—ApeBHelni yenosek. [Taneoantpon—npesnuii uenosek. Heoanrpon—
4eJI0BEK COBPEMEHHOT'O THIIA. DBOJIIOLHS COBPEMEHHOTO YEII0BEKA.

Yenoeueckue packl. OCHOBHBIE OOIBIIINE PAChI: €BPOINEOHIHAS (€Bpa3HiicKas), HErpo-aBCTPATOUIHAS (IKBATOPHAIbHAS),
MOHTOJION/IHAs (a3MAaTCKO-aMEPUKAHCKas ). BpeMs 1 MECTO BO3HUKHOBEHHUS 4EI0BEUECKHIX

pac. EquHCTBO 4enoBeueckux pac

IIpakTHyeckue 3aHATHSA:

Bpems 1 myTH paccernenus denoBeka o mianete. [piucrmoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM CPEJIbL.
Bmmsuue reorpadimdeckoii cpepl Ha MOpOIOTHIO U (PU3HONOTHIO YeTTOBEKA
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3aiuTa IeHT BpeMEHH 1 MEHTaIbHBIX KapT B (hopMaTe YCTHOTO COOONIEHNUS, MOATOTOBIEHHBIX 10 MEPEYHIO
MCTOYHUKOB, PEKOMEH/IOBAHHBIX TIPETIO/IaBaTEIEM

KouTtpoabHas 2
paora TeopeTnueckue acekTsl 3BOJIOLUM KU3HY HA 3eMJIe
Pa3pien 4. Jxoorus 26
Tema 4.1. OcHoBHoOe coaep:xanue 2
IJKOJOTHYECKHE Teopernyeckoe odyyenne: 2
axTopsI u cperbl Cpezibl 00MTaHUsA OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IyIIHAS, TIOYBEHHAS, BHYTPU OpraHu3MeHHas. OU3iKo-XUMHYecKye OKO01
KU3HH 0cO0EHHOCTH cpenoduTanus opranu3MoB. [IpucmocobneHns opraHu3MoB K KU3HH B pas3HbIX cpenax. [lonsatue OKo07
sKkonormaeckoro dakropa. Knaccudurarms sxonoruyeckux paxropos. [Ipasuio MuarMyMma
10.JIubuxa. 3axon TonepantHoctu B.1llendopna
Tema 4.2. OcHoBHOe coep:xanue 4
Monyasiuus, Teopernueckoe 00yuenne: 2
coo0uecTsa, OKoJI0rHyecKas XapakTepUCTHKA BH/Ia U MOMYJIALUU. DKOJIOrMYecKasi HULIA BUA. DKOJIOTHYECKUE XapaKTePUCTHKH
IKOCHCTEMBI nonynsud. Coobiectsa u sxocucteMbl. bronenos u ero crpykrypa (B.H.Cykaues). CBsizu Mex 1y opraHu3mMamu B
ouonenose. CTpyKTypHbIE KOMIOHEHTBI 3KOCUCTEMBL: POAYLIEHTbI, KOHCYMEHTBI, peylieHTbl. KpyroBopot BelecTs 1
MOTOK AHEPTUHM B 3KocucTeMe. Tpoduueckue ypoBHH. OKol
AHTpOMOTreHHBIE 3KOCHCTEMBL. Arpo3KocHcTeMbl. OTINYKS arposKOCHCTEM OT OHOT€OLIEHO30B. OK02
Yp60 3xocrcTemMbl. OCHOBHbIE KOMIIOHEHTBI YPOOIKOCHCTEM OK07
IIpakTiHyeckue 3ansATHS: 2
Tpoduueckue nenu u cetd. OCHOBHBIE MOKA3aTeNH SKOCHCTEMBI. briomacca 1 mpoayKius. DKoJIornyeckye MupamMuIbl quce,
Oromaccs! 1 3Hepruu. [IpaBusio nupamusibl SJHEPTHU.
PemeHne npakTHKO-OpHEHTUPOBAHHBIX PACUETHBIX 3aJaHUI 1O TIEPEHOCY BELIECTBA M SHEPTHH B 9KOCUCTEMAX C
CocraBnenue TpoQuueckux 1eneil ¥ nupamu 0HoMacchl 1 SHEPruu
Tema 4.3. OcHoBHOe coepxkanue 4
buocdepa - Teoperuueckoe o0yyenne: 2
riodajabHas buocdepa —xuBas obonouka 3emmn. Pasurue npencrasnenuii o 6uocdepe B Tpyaax B.M.Bepranckoro. Obmactu 6uocdepst 0KO1
IKOJIOrHYecKas u e€ coctas. JKuBoe BemecTBo Ouochepsl 1 ero GyHKIHN OK0?
cucrema 3aKoHOMEPHOCTH cymiecTBOBaHms Orochepsl. OcobeHHOCTH Orocheph! Kak rI00anpHOI SKoCHCTeMBI. JInHaMIdeckoe OK07
paBHoBecHe B buocdepe. PurmuynocTs sBnenuii B 0nocdepe. KpyroopoTs! BewecTs u
buroreoxumuyeckue UKk [o0anbHble 9K0JI0rHYecKre NpodieMbl COBPEMEHHOCTH M IyTH UX PELICHHS
IIpakTHyeckue 3aHATHSA: 2
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Pemienne mpakTHKO-OpHEHTHPOBAHHBIX PACYETHBIX 33/1a4 HA OTPEJICNICHIE TUIOMAN HACAKICHHH I
CHImKeHHS KOHIICHTPAIUHA YTTIEKUCIIOro ra3a B aTMOC(epe CBOETO PETHOHA MPOKUBAHUS

Tema 4.4. OcHoBHoe coaep:xanue 4
Biusinue Teoperuueckoe o0yyenne: 2
AHTPOMOTCHHBIX AHTpOTIOTeHHBIC BO3JCUCTBUS Ha OMoc(epy. 3arps3HeHus KaKk BUJI aHTPOIIOT€HHOTO BO3JICHCTBHS (Xumuueckoe,
¢akTOopoB Ha (uzuueckoe, buonoeuueckoe, omxoobl nPou3B00Csa u nompedienus). AHTPOTIOTEHHbIC BO3ICHCTBUS Ha aTMOChepy.
ouochepy BosneiicTBus Ha rugpochepy (3aepasnenus u ux uCnOUHUKY, UCMOWeHUs 600).
BosneitctBus Ha utochepy (despadayus noussl, 6030eticigue Ha 20pHbie nOpodd, Hedpa). AHTPOTIOTEHHBIE BO3ICHCTBHS Ha
OuoTHyeckue cooduiecTsa (1eca u pacmunenvhvie cOOOUECBA JCUBONHbIL MUD)
IIpodeccrnonabHO-0pHEHTHPOBAHHOE COJAEPKAHHE TIPAKTHYECKOT0 3AHATHS: 2
Pemmenue npakTHKO-OpHEHTUPOBAHHbIX PACUETHBIX 33/JaHUH [0 COXPAHEHHIO IPUPOJHBIX PECYPCOB CBOETO OKO01
Pernona npoxuBanus OK02
Jlnst npodeccuii/crienuanbHOCTEN CBA3AHHBIX ¢ 00BEKTOM H3ydeHns “JKMBOTHBIE” Mpe/IaraeTcs pakTUKo- OK04
OpueHTHPOBAHHOE PAacUETHOE 3a/IaHKE MO OIEHKE PHIOOTIPOTYKTUBHOCTH BOJIOEMOB OKO07
[1K1.1
Tema 4.5. Biusinne OcHoBHOe coaepkanue 10
COLMAJILHO- Teoperuueckoe o0yyenne: 4
IKO0JOrHYeCKUX 310poBbe 1 ero cocTaBnsomye. GakTopsl, MOM0KUTETBHO H OTPULIATENBHO BIUAIOIIME HA OPTaHM3M YelloBeKa. BpeaHbie 2
(akTopos Ha TIPUBBIYKH: TIOCNEACTBUA U podunakTuka. [[pobnema TeXHOT€HHBIX BO3/ICHCTBHI Ha 3J0pOBbE YeIOBeKa (3IEKTPOMArHUTHbIE
310pOBbe 101151, OBITOBAS XUMHSL, H30BITOYHBIE IIyMBI, paIHalys ¥ T.11.). AJIanTaIus OpraHu3Ma YenoBeka K pakTopaM OKpykatomei
YeJI0BeKa cpe/ibl. 3allUTHBIE MEXaHU3Mbl OPraHU3Ma 4eJIoBeKa.
3110poBbE U pabOTOCTIOCOOHOCT.
[punimmnsl popMupoBaHus 310poBbe cOeperatorero noseaeHus. Gusnyeckas akTHBHOCTb U 310p0oBbe. [ pymmbl 2

3J10POBBA. OcHOBBHI 3aKaIMBaHUsI. BHOXUMIYECKIE aCTIEKThI pallnOHAJIBHOT'O ITUTAHHUA. HpaBI/IJ'Ia
be3omacHoro ncnonab30BaHUs OBITOBBIX HpH60pOB 1 TCXHUYCCKHX YCTPOﬁCTB
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[IpakTuyeckue 3anaTHA:

Onpez[eneHHe CYTOYHOT'0 pallMOHa IIUTaHUA

COSI{&HI/IC HH,HHBH,HyaHBHOfI MaMATKH 110 OpraHu3alnun paHHOHaHLHOﬁ (bHSH‘lGCKOfI AKTUBHOCTH

IIpodecconaibHO-0pHEHTHPOBAHHOE COAEPKAHNE JAOOPATOPHOI0 3aHATHS

NN N B

JlaGopatopHas paboTa Ha BHIOOD:
1. JlabopatopHas paboTa «YMCTBEHHAs pabOTOCTIOCOOHOCTB)

OBnajieHre METOIaMU OTIPe/IeIeHUs MoKa3aTeneil yMCTBEHHOH paboTococoOHOCTH, 00BSCHEHNE IOTYYEHHBIX Pe3yIbTaToB U
(opmymupoBanue BbIBOJIOB (IIMCHMEHHO) C UCTOIb30BAHUEM HAYUHBIX OHATHIH, TEOPUIl ¥ 3aKOHOB
Jlaboparopnas pabota «BrusHue abuotndeckux hakTopoB Ha YenoBeKa (HU3KUE U BBICOKHE TEMIIEPATYPhI)»

W3ydeHne MexaHU3MOB aJIalTallK OpTraHU3Ma YeNoBeKa K HU3KUM U BHICOKUM TeMIIepaTypaM U 00bsICHEHHE
[lonyueHHBIX pe3ynbTaToB U (POPMYITHPOBAHKE BBIBOJOB (MCHMEHHO) C MCTIONB30BAHMEM HAYYHBIX OHATHIL, TEOPUI U
3aKOHOB

B kadecTBe TpUITEPOB CHILKAIOMUX pad0TOCIOCOOHOCTb UCTIOIB30BATH YCIIOBHS OCYIIECTBICHHS
[IpodeccronanbHOM AEATENBHOCTH: IIyM, TEMIIEPATypa, hu3mieckas HarpysKa u T.1.

OK02
OK04
OKO07
[IK1.1

Kontpoasnas padora

TCOPCTI/I‘{CCKI/IC ACIICKTEI 9KOJIOTMH

IpodeccuonaabHo-opueHTHPOBAHHOE coJepP:KAHNeE (CONEPKAHNE TIPUKIAHOTO MOTYIS)

Paznen 5.buosiorug B Ku3Hu

Tema
5.1.buotexHoioruu
B JKH3HH KAKI0T0

Conepxanue

Teopernyeckoe odyyenne:

BuotexHonorus kax Hayka 1 npou3BojcTBO. OCHOBHbIC HAIIPaBJICHUSA COBPEMEHHON OMOTEXHONOTUU. MeTo b OMOTEXHOMOTHH.

OOBEeKTHI OHOTEXHONOTUU. DTHKA OMOTEXHONOTHYECKUX U TEHETUUECKHX IKCTIEPHMEHTOB.
[IpaBua movicka u aHaiu3a OMo3KoIOrnYecKoil HHGOPMAIUU U3 Pa3IMIHBIX HCTOYHUKOB (Hay4yHas U y4eOHO-
Hayunas murepatypa, cpeicTBa MaccoBoil U Hpopmaruu, ceTb MHTepHeT u apyrue)

N[N~ 0o

IIpodeccronaIbHO-0pHEHTHPOBAHHOE COJEP:KAHHE NIPAKTHYECKOT0 3aHATHS:

OKO1

OK02

OK04
K
11
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Keiicpl Ha aHamM3 MHGOPMAIIHH O HAYYHBIX JOCTHKEHUSAX B 00ACTH TEHETHUECKIX TEXHOIOTHIl, KIIETOUHOH HHKCHEPHH,
THIIEBBIX OMOTEXHOJIOTHI. 3alIuTa Kefica: peICTaBIeHNE Pe3yIbTaToB PEIICHNUS KelcoB
(BBICTYIUICHHE C TIPE3EHTAIINEH)

Tema 5.1 obs13atenbHa 14 U3y4eHUs CTy/ICHTaMH BCeX Mpodeccuit/crenuansHocTel

Tema 5.2.1. Conepxanue 4 OKO1
buotexuosioruu B IIpakTHyeckue 3aHATHSA: 4 OK02
METUIHHE 1 PasBurie GHOTEXHONOTHI B 00J1ACTH MEMITHHBL 1 ()apMaIiK i IPUMEHEHHE HX B JKH3HH YEIOBEKA, TOUCK 1 AHAITH3 2 OK04
(hapmanus MH(OPMALMH U3 Pa3IHYHbIX HCTOYHMKOB (HAyYHAs M y4eOHO-HAyYHAs JINTEPATYPA, CPEACTBA MACCOBON MH(OPMAIIKH, HKI.1
ceTb MHTEpHET U apyrue)
Kelickl Ha aHa/M3 MHQOPMAIIMH O PA3BUTHH GHOTEXHOJIOTHH B METUIMHEE | (papMaiuy (Orpyram)
3aura kelica: [IpescTaBIeHue Pe3yIbTaTOB PELIEHUS KeMCOB (BBICTYILIEHHE C TIPe3eHTAIHEl) 2
Tema 5.2.2. Conepxanue 4 OKO1
broTexHoI0rHH 1 IIpaKTHYeCKHe 3AHATHS: 4 OK02
KUBOTHBIC PaspuTie OHOTEXHONOTHIA C MCTIONB30BAHUEM JKUBOTHBIX, PUMEHEHNE IIPOLYKTOB OMOTEXHOJIOTHMH B XKU3HH YENOBEKA, IOMCK H| 2 OK04
aHaIM3 HHQOPMALMK U3 PA3THYHbIX MCTOYHUKOB (Hay4Has M y4eOHO-HAyuHas TMTEpATypa, CPEACTBA MACCOBOI HKI.1
unpopmaiuu, cetb MHTEpHET U ApyTHE)
Keiicol Ha anasmi3 MHPOPMAI|K O Pa3BUTHH OMOTEXHONOTHIA ¢ HCTIONB30BAHMEM KUBOTHBIX (I10 TPYIIaM)
3amura Keiica: [IpecTaBieHue pe3ysIbTaToB perieHus KeHCoB (BBICTYILIEHHE C MPE3EHTALMEN) 2
Tema 5.2.3. Coaep:xanne 4 OKO1
buotextoornu u IpakTiyeckue 3aHATHS: 4 OKo02
pacTeHHs PasBuTrie OMOTEXHONOTHIA ¢ UCTIONB30BAHUEM PACTEHHUI, IPUMEHEHNE TIPOLYKTOB GHOTEXHOJIOTHH B XKU3HH YENOBEKA, TIOUCK U 2 OK04
aHaIM3 NHDOPMAIIMH U3 PA3IIMYHBIX HCTOYHUKOB (HaydHAs U yueOHO-HAyYHAs JIUTEPATypa, CPEICTBA MACCOBOI TKT.1
uH(popmaiuu, cetb HTEpHET U JpyTHe)
Keiicbl Ha aHanu3 nHGOpMALKK 0 pa3BUTHH OMOTEXHOJOTHIA C MCTIONB30BAHNEM pacTeHHui (1o rpynmnam)
3amura Keiica: [IpecTaBieHue pe3y/IbTaToB perieHus KeHCoB (BBICTYILIEHHE C MPE3EHTALMEN) 2
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Tema 5.2.4. Conep:xanue 4 OKO01
buorexxonoruu B MpakTHYecKue 3aHATHS: 4 0K02
TIPOMBIHLIEHHOCTH Pa3BuTHE NPOMBILIEHHOM OHOTEXHONOTMH 1 €€ IPUMEHEHHE B KU3HU YEIOBEKA, IIONCK M aHAIN3 HHQOPMALIMH 13 2 OK04

Pa3IMYHBIX UCTOYHUKOB (HayuHas U yueOHO-HayqHas IMTEpaTypa, CPeaCcTBa MaccoBoi MHpOpMaIu, ceTb HTepHeT HIKI.

u 1pyrue) 1

Keiicl Ha aHamM3 MH(OPMALMH O Pa3BUTHH NPOMBIILICHHOH OMOTEXHOMOTHIA (110 TpyHIam)

3amura keiica: [IpencTapieHne pe3ynbTaToB PEIeHNs KeHCOB (BBICTYIIICHHUE C TIPE3eHTAIEH) 2
Tema 5.2.5. Copep:xanue 4 OKO01
Conmainnno- IpakTHYecKHe 3AHATHS: 4 0K02
ITHECKHE ACHERTLL DTHYECKHE aCTIEKTHI Pa3BUTHS OMOTEXHOJIOTHiA M IPUMEHEHNE MX B KU3HHU YEOBEKA, TIOMCK 1 aHAIH3 HHYOPMAIIMH 13 2 OK04
GuoTexHoONOTHH Pa3IMYHBIX UCTOYHUKOB (HayuHAas U y4eOHO-HayqHAs IUTEPATypa, CPeCTBA MacCOBOM HMH(OpMAINH, ceTh HTepHET U IIK1.

apyrue) 1

Keiicpl Ha aHami3 nH(OpMAIK 00 STHIECKUX ACTIEKTaX Pa3BUTHS OMOTEXHONOTHII (10 rpyImam)

3ammra keiica: [IpencTaBnenne pe3yabTaToB pellieHus KeicoB (BBICTYILIEHHE ¢ Mpe3eHTalUel) 2

OcHoBHOe coep:kaHue

Pasnen 6. Bruodkojornyeckue ucciae 0BaHus 14 OKO01
Tema 6.1. OcnoBubie | OCHOBHOE cofepxKaHue 4 0K02
MeTO/bI Teopernyeckoe odyyenne: 2 OK04
0H0IKOJIOrHYECKHX Hayunblit MeToz1. MeTo/ipl 0M03KONOrMUECKUX UCCIIeI0BaHHIL: MI0JEeBble, Ta00paTOpHbIE, IKCIIEPUMEHTaNbHble. MOHUTOPUHT 2 OKO07
HcCiIe10BaHni OKPYXKaIOIIEeH Cpeibl: TOKANbHBIH, PETMOHANBHBIN 1 TI00aIbHbIIN

Mertosbl oKCKa, aHaTH3a ¥ 00pabOTKM HHMOPMALMHU O TIPOEKTE B PA3THYHBIX HCTOYHHKAX

JlabopatopHusie 3ansTHs: 2

[locTaHoBKa 1€y, 3a/1a4, BbIABUKEHIE THIIOTE3bI, TPOBEICHHE IKCIIEPUMEHTA 110 ONPEICIEHHI0 ONTHMAJIBHBIX YCIOBUM IS 2

pocTa u QU3MOIOTHYECKOi aKTHBHOCTH JIPOKKEBBIX KIETOK. BhIsBneHue 3akoHOMepHOCTEH, (POPMYINPOBAHNE BBIBOJIOB

Y TIPOrHO30B.

JlabopatopHble paboTh! Ha BBIOOP 1O MUHH IPYIIIAM:

1. BrmsiHue Temmepatypsl Ha POCT a M YU3HOTOTHYECKYH AKTUBHOCT JPOXIKEBBIX KIETOK

2. BuusHue yriieBoI0B Ha POCT a U (PM3UOIOTHIECKYH0 AKTHBHOCTD JPOXIKEBBIX KIETOK

3. CoueraHHOE BIHSHUE TEMIIEPATYPHI H YIJIEBOIOB HA POCT & M (PM3MOTOTHIECKYIO AKTHBHOCTD IPOMIKEBBIX KIIETOK OK01

OcHoBHOe coep:xanue 10
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Tema 6.2.
buodkosornueckuii
IKCHEPUMEHT

HpaKTI/l‘leCKOC 3aHATHE

0030p TeM yueOHO-HCCIEeI0BATENLCKUX MPOSKTOB. Bpibop yueOHO-HCCIen0BaTENbCKOTO IPOEKTA U3 HPEATOKEHHBIX.
®opmupoBaHKEe KOMAH/IbI IPOEKTA. AITOPUTM BBIIOJIHEHUS TIPOEKTA.
Kaxnas rpynna BeiOMpaeT ouH U3 BapuaHTOB yUeOHO-UCCIIEI0BATENBCKIX MPOEKTOB:

1. OteHka KayecTBa aTMOC(EPHOTO BO3IyXa

OH@HKa Ka4y€CTBa I104YB MECTOA0OM (bHTOTCCTHpOBaHI/IH
OHeHKa Ka4eCTBa BOJ IMOBEPXHOCTHBIX BOAOECMOB I10 OPraHOJICTITUICCKUM U (I)I/ISI/IKO-XI/IMH‘IGCKI/IM CBOMCTBaM

Bimsnve [TAB Ha pocT ¥ pa3BUTHE CEMsH BBICIIMX PACTEHUN

a LD

Bnusgnue coneBoro 3arpA3HCHUA Ha POCT U Pa3BUTUC CCMAH BBICIIHUX paCTeHI/Iﬁ

Ilepsviii dnan epinonHeHUs nPoexna:

OOGocHOBaHKE aKTyanbHOCTH BRIOPAHHOI TeMbl. BbisBeHue mpo0neMbl uccneoBanus, (OpMyTHpoBaHIe THIOTE3bL. BbiOop
METOJIOB HccleoBanus. Beibop Touek 0tOopa npod Ha TeppPUTOPHE UCCIIETOBAHHUSL.

[locranoBka 1eneit n 3aja4 uccnenoanus. Onpenenenre GOPMBI PeICTABNEHNS PE3YIbTATOB HCCIIEIOBAHKS.
OmnpeiesieHne TAMOB M COCTaBJICHHE MIaHA UCCIIEIOBAHMUS

JlaboparopHble 3aHATHS

Bmopoti sman gvinonnenus npoexma. TOATOTOBKA HEOOXOMMOI TIOCY/IBI M MaTepHana ISl SKCIEPUMEHT,
[IpoBeneHue SKCIEPUMEHTA, TIEPHOIMUECKAst IPOBEPKA TEUSHHUs IKCTIEPUMEHTa/ cOOp MaTepHana B BRIOPAHHBIX TOUKAX
otbopa npod

Tpenuii anan gvinoaHeHus npoexma: MONTy4eHNE MEPBUYHBIX SKCIEPUMEHTANbHBIX JAHHBIX, IPOBE/ICHNE
Craructrueckoil 00paOOTKHU MOTyYEHHBIX JaHHBIX

Yeneepiviti anan gbinoiHeHus npoexina: BHIABICHHE 3aKOHOMEPHOCTEH, OpMYTHPOBaHKE BHIBOJOB U
TIPOTHO30B, OLIEHKA KayecTBa HCCIelyeMOro 00beKTa Mo pe3yabTaTaM OMOIKONIOTHYECKOr0 aHAIH3a

IIpakTHyeckue 3aHATHS

3ammuTa npoekra. [IpescTapienue pe3yabTaToB BBIIOMHEHNS YUeOHO-HCCIE[0BATENBCKIX IPOEKTOB
(BBICTYIUIEHHE C TIpe3eHTaLkeN)

OK02
OKO04
OKO07

IIpomexyTouHas arrecranus (3K3ameH)

Bceero:

144
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IIpunoxenue k pasaeny «IlIpogeccHOHAILHO — OPUEHTHPOBAHHOE COAEPKAHME)

Conep:kanue y4eOHOT0 MaTepuaJia Oo0bem dopMupyemblie MexknpeameTHbie Mpumeyanus
4acoB KOMMETEeHI[HI CBSI3H ( aast paspadoTin ®OC)
(OK, IIK)
IIpodeccrnonabHO- OPHEHTHPOBAHHOE COJepKaHue , Bcero | 24 yaca
CTpoenne M QYHKIUM OPraHU3Ma 16 yacos
Ilpogheccuonanvno-opuenmuposannoe codepicanue 2n 1) 3amaHus Ha TUIIbI
M «CTpoeHHe OpraHusma» MHKOIOI TKaHE! ;KUBOTHBIX
2.1 Jus  npodeccuii/crienmuanbHOCTEH, CBSI3aHHBIX C  OOBEKTOM Meroauku HepBHYIO
(v b
n3yuyenus “)KuBorHble” TeopeTHUecKuil MmaTepraiteMsl “‘CTpoeHHe [IPOBEICHUS R —
opranuszMa” H3yd4aercsi YIayOJIeHHO Ha TpUMepe OpraHu3MOB 300TUTHCHHYECKHUX, ’
. SNUTENNATBHYIO U
KUBOTHBIX. TKaHW, OpPraHbl M CHCTEMBI OPTraHOB pPACTEHUH U BETEPUHAPHO-
YeJIOBEKA paccMaTpUBAIOTCS 0030PHO CaHUTAPHBIX MBIIICYHYIO
MEpONPUATHN 2 3
TIM.02. TIpoesierme ) 3amaHus Ha OpraHbl U
OK 02 npopUIaKTUIECKUX, CHCTEMEI OPTaHOB
OK 04 JIMarHOCTHYECKUX U YKUBOTHBIX: CTPOCHHUE
IIK 1.1 JIeYeOHBIX JKEeITyJIKa KOPOB,
MEPOTIPHATHH 0COOCHHOCTH
nuddepeHranum
3y0OB y co0aK,
KOIIIEK, KPOJIMKOB,
KOpOB
3) 3aganus Ha

0COOEHHOCTH
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CTpOEHUE U PabOTHI
cep/la JOMaIIHUX
KHUBOTHBIX

Tema In 3agaHus Ha OCOOEHHOCTH
2.2 | «®opMbI pa3MHOKEHHS] OPTAHA3MOB) OI1.05 BerepunapHasi | pa3MHOKEHUS JOMAIIHUX
Jlnst mpodeccuit/ crieuanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3yYEHHS bapmakosiorus KUBOTHBIX: KOPOB
“JKuBotHble” TeOpeTHUECKUI MaTepual TeMbl “OOpMbI pa3MHOKEHUS
OpraHM3MOB” H3y4aeTcs yriyOiIeHHO Ha IPUMEPE OPraHU3MOB KUBOTHBIX. OIl.4 OcHoBbl
Pa3MHOKEHHE PACTEHHI 1 YeIOBEKA PaCCMaTPUBAIOTCS 0030PHO 300TCXHUH
OK 02
[IK1.1
2n OIl.4 OcHoBel | Ilogbop renernueckux
300TEXHUU 3a/1a4 Ha OIIpEJECIICHNE
«3aKOHOMEPHOCTH HACJIe0BAHUS BEPOSATHOCTH
Tema | JIyst mpodeccHii/CrierMaTbHOCTEH CBI3aHHBIX C 00BEKTOM H3yUYEHHUSI HaCJIEICTBEHHBIX
26 “)KuBoTHble” HeoOXOAMM TOAOOp TEHETHMYeCKMX 3a7ay Ha OK 02 TIPU3HAKOB TPH:
onpeaceHUe BEPOSTHOCTH HACICACTBEHHBIX MPU3HAKOB IIPU MOHO- OK 04 1) wmoHo-,
, JU-,IONUTHOPUIHOM ¥ aHAJU3UPYIOIIEM CKpEIIUBaHUU Y K 1.1 2) mu-,
AKHUBOTHBIX 3) TONMUTHOPUIHOM,
4) aHATU3UPYIOIIEM
CKpEIllMBaHUU Y
JKUBOTHBIX
Tema | «B3aumojeiicTBHEreHOB» 1n OK 01 OIl4 OcHogol | [logbopreneTnueckux
2.7 Pemenune 3amau Ha OIpENENEHHE BEPOSTHOCTH BO3HUKHOBEHUS OK 02 300TEXHUU

3aa4 Ha OIPCACIICHUC
26
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HaCJICICTBCHHBIX IIPU3HAKOB npu PA3INYHBIXTUIIAX
B3aHMOI[eI>'ICTBPI$I T'CHOB, COCTAaBJICHUC T CHOTHIIMYCCKHUX CXEM
CKpC€UIMBaHUA

[IM.02. ITpoBeneHue

BEpPOSITHOCTH
BO3HUKHOBEHUS
HACJIEICTBEHHBIX

npOopUIAKTUIECKUX, IIPU3HAKOB IpU
JUArHOCTUYECKUX U pa3IMYHBIX TUIAX
JeueOHbIX B3alMO/JICHCTBUS '€HOB Y
MEPOIPUATHN KUBOTHBIX
MJIK.01.01
Meronuku
IIPOBEECHUS
300TUTMEHUYECKUX,
OK 01 BETEpUHAPHO-
OK 02 CaHUTapPHBIX
[IK1.1 MEpOINPHUATHI
Tema | «CuenjieHHOe HACJIeIOBAHUE IPU3HAKOBY» 2n [Ton6op reneTnueckux
2.8 Pemienne 3amau Ha onpeneneHre BEPOSATHOCTH BO3HUKHOBEHHUS OIl.4 OCHOBBI | 3a/1a4 Ha OINpPEJEICHHE
HACJIEJCTBEHHBIX IPU3HAKOB IPU  CLEIUIEHHOMHACIEI0BAaHNUH, 300TEXHUHU BEPOATHOCTH
COCTaBJIEHHE F€HOTUIINYECKUX CXEM CKPELIMBaHUS BO3HUKHOBEHUS
MJIK.01.01 HACJIE/ICTBEHHBIX
Metonuku IIPU3HAKOB
MIPOBECHUS MPUCLIETIIIEHHOM
300TUTMEHUYECKUX, HACJIEOBaHUH Y
BETEpPUHAPHO- KUBOTHBIX
CaHUTApPHBIX
MEPONPUATHI
Jkosorus 2 4aca
Tema | Ilpogheccuonanbno-opuenmuposannoe coo0eprHcanue 1n OK 01 IIM.02. [IpoBenenue | IIpakTuko-
4.4 «BinsiHHe aHTPONOreHHbIX (pakTOPOB Ha Onochepy» OK 02 npopUIaKTUIECKUX, OPHUEHTUPOBAHHBIE
Pemenye npakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 33JaHUH 10 COXPAHEHHIO OK 04 JTUArHOCTHYECKHUX U pacyeTHbIe 3a/laHus:
TIIPUPOJHBIX PECYPCOB CBOETO PETHOHA NPOKUBAHUS OK 07 neueOHBIX 1) Kakue nokasaTenu
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[IK1.1 MEpOINPUATHN UCIIOJIB3YIOT IIPH
OLIEHKE KOPOB 10
MOJIOYHOM
MPOJIYKTUBHOCTHU
2) OreHKa BIUSHHS
JKUBOM MacChl KOPOB
Ha ya0i
3) Beoruncienue
koa(hdurmenta
MOJIOYHOCTH
4) TloBslieHue
KUPHOCTH MOJIOKA Y
KOPOB
Buosorust B ;ku3Hu 6 yacoB
Tema | Ilpogheccuonanvro-opuenmuposannoe codepicanue 1n OK 01 [IM.02. [IpoBeaenune | Pemenue npakTuko-
5.2.1 | «buorexHo/ioruu B MeIMLMHE U (papManm OK 02 MPOPUITAKTUIECKHUX, OpPUEHTUPOBAHHBIX
PasBurue GroTexHoNOTHIt B 0071aCTH MEUIIMHBI U (hapMalli 1 OK 04 JIMArHOCTUYECKUX U 3aJlaHU{ HA U3y4YECHUE
IPUMEHEHHE HX B KU3HM YEI0BEKA, IOMCK U aHAIA3 MHPOPMALUH 13 IIK1.1 J€4eOHBIX TPYIII JIEKAPCTB ISt
Pa3IMYHBIX HCTOYHUKOB (HayYHas M yueOHO-HAYYHAS IUTEPaTypa, MEPOIPUATHIA AOMAIIHUX XUBOTHBIX
cpencTBa MaccoBoi HHGopmanuu, cetb MHTEpHET M 1pyrue) OI1.05 BetepunapHas
bapmakosorus
Tema 1n OK 01 OIl.4 OcHoBbl | Keiicbl Ha aHamu3
5.2.2 | «bnoTexHo0JIOTUM U KUBOTHBIE» OK 02 300TEXHUU MH(pOPMALMK 0 HAy4HBIX
Pa3Butie GMOTEXHOMOTHIA C HCTIOTB30BAHIEM KUBOTHBIX, TPUMEHEHHE OK 04 JOCTIKEHHSX B 00JACTH:
TPOYKTOB OMOTEXHOJIOTHH B )H3HU YEIOBEKA, OMCK M aHAIHM3 HH(OPMAIHH MK 1.1 MJIK.01.01 1) TenerTnyeckux
3 Pa3IMYHBIX HCTOYHUKOB (HayyHas U yueOHO-HAy4Has TUTEpaTypa, Meronuku TEXHOJIOTHIH,
cpelcTBa MaccoBoM HHpopmaluu, ceTb IHTepHeT u npyrue) IIPOBEICHUSA 2) Knerounoit nrkenepu,
300TMTUEHUYECKHX, 3) IMumesbix
BETEPUHAPHO- OHMOTEXHOMOT Ui

CAHUTAPHBIX

4) 3ammra Kelica:

2AQ
90




MEPOINPUATHN IpeJCTaBICHUE
Pe3yJIbTAaTOB PELICHNUS
KeHCOB (BBICTYIUIEHHE C
Tpe3eHTaINeH )
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3. YCJOBUSA PEAIM3ALINU JUCHUTIIJIMHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreyeHne

Peanuzarnus yueOHOM MUCIUIUIMHBI TpeOyeT HATMYUs yaeOHOro KabuHeTa OMOJIOTHH.
OO6opynoBanune y4eOHOro KabuHeTa:

1. ITocajounbie MecTa IO KOJIMYECTBY 00 yUAIOIIMXCS.

2. Pabouyee mMecTo mpemnoaaBaTes.

TexHuuyeckue cpeacTsa 00y4eHus :

1. MynpTuUMeEMa IPOEKTOP; SKPaH.

2. IlepcoHaNBHBII KOMIIBIOTEP C JIMIIEH3UOHHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.

3.. YcrpoiicTBa BbIBO/Ia 3BYKOBOW MH(OPMALIMH: 3BYKOBBIE KOJIOHKH U HAYIITHUKH.

3.2. YuyeOHo-MeToau4ecKoe odecredeHue

3.2.1. OcHOBHBIE T€YATHDBIE N3TaHUS
1. 3axapoB B.b. O6mras O6monorus. YueOonuk it 10-11 ki, o6meoOpa3oBaTebHBIX
yupexaenuit. - M.: JIpoda, 2020.

3.2.2. lonoJiHUTEJIbHbIE HCTOYHUKH
1. Bpem 3., Meiinke U. buonorus: CripaBo4HUK IIKOJBHUKA U cTyaeHTa. Ilep. ¢ Hem. — 3-e m3x.,
crepeorurt. — M.: JIpoda, 2003.
2. Koznosa T.A. O6mias 6uonorus. ba3zoseiii ypoeHs. 10-11 kiaccel: MeToARMYECKOE MOCOOHE K
yuebHuky B.M.CupornazoBa, WU.b.AradonoBoii, E.T.3axapoBoii. «O6mas Ouosorusi. ba3osblii
ypoBeHb». — M.: [Ipoda, 2006.
3. Jlepuep I''M. O6mas Owuonorus. (10-11 xmaccer): IlogroroBka k EI'D. KouTponbHble u
camocrosTensHbie padboTel/I..JIepaep. — M.: Dkemo, 2007.
4. Kewmm I1., Apmc K. BBenenne B 6uomnoruto. — M.: Mup, 2000.
5. bumnu I'JI., KpsbkanoBckuit B.A. buonorus ais nocrymaroniux B By3sl. — M.: Onuck, 2007.

IBC «JIanb»

1. Buonorust ¢ OCHOBaMM 3KOJIOTHH [DJEKTPOHHBIN pecypc] : yuebHoe mocodue / C.A.
Hedenosa [u np.]. — Onextpon.nan. — Cankr-IlerepOypr : Jlanp, 2015. — 368 c. — Pexum
noctyna: htps://e.lanbook.com/book/58167

2. Benrep, K. PacimndpoBannas xu3Hb. Moii reHOM, MOS KH3HB [ DJIEKTPOHHBINA pecypc] /
K. Bentep ; mep. ¢ anrn. O6pasmooit JI., O6paszmosa Il.. — Dnexrpon.nan. — Mocksa :
WznatensctBo  "JlabGopatopust  3mammit", 2015. — 467 <c¢. — Pexum nocryna:
https://e.lanbook.com/book/66246

3. Epmumun, A.Il. 'enetnyecku MoauduIMpOBaHHBIE OPTaHU3MBI M OMOOE30MACHOCTD
[DnexTpoHHbIN pecypc]: Mmonorpadus / A.Il. Epmumius. — OnexTpoH.nad. — MuHck : , 2013, —
171 c. — Pexxum mocryma: https://e.lanbook.com/book/90602

4. 3asu, P.I'. buonorus. Tectl s mocTymaronuux B By3bl [DJIEKTPOHHBIN pecypc] :
yaeOHoe rmocobue / P.I'. 3asn, B.D. Byreunosckuii, B.B. J[aBbI10B. — DIeKTpOH.1aH. — MUHCK :
"Beicmiast mikona', 2015. — 749 ¢. — Pexum mocrtyma: https://e.lanbook.com/book/65186

5. KopocrenéBa, JI.A. OCHOBBI 3KOJIOTHM MHKPOOPTaHU3MOB [DJIEKTPOHHBIH pecypc] :
yaeOnoe mocodue / JI.A. Kopocrenéra, A.I'. Komaes. — Dnekrpon.nan. — Cankt-IleTepOypr :
Jlanp, 2013. — 240 c. — Pexum nocryma: https://e.lanbook.com/book/4872
IBC «IOpaiit»



https://e.lanbook.com/book/58167
https://e.lanbook.com/book/66246
https://e.lanbook.com/book/90602
https://e.lanbook.com/book/65186
https://e.lanbook.com/book/4872
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1. buonorus : yaeOonux u npaktukyM st CI1O / B. H. Speirun [u np.] ; mox pen. B. H.
SApeiruna. — 2-e u3g. — M. : I3parensctBo KOpaiit, 2019. — 378 ¢. — (Cepus :
[Tpodeccuonanbroe odbpazopanue). — ISBN 978-5-534-09603-3. — Pexxum pocryna
:‘www.biblio-online.ru/book/65C11FED-3404-4187-B797-8E3DF8418950.

2. O6yxoB, Jl. K. buonorus: kierku u Tkanu :yue6.mocodue mist CI1O / 1. K. O6yxos, B.
H. KupunenkoBa. — 3-¢ u3j., nepepad. u gorn. — M. : UzparenscrBo FOpaiit, 2019. — 358 ¢c. —
(Cepus : IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-07499-4. — Pexum nocryna
:www.biblio-online.ru/book/AC6BF8BB-1AEQ-405E-AE99-1935A38988CD.

3. Haxaesa, B. . buonorus: reneruka. [Ipaktudeckuii kypc :yued.mocooue mis CI1O / B.
W. HaxaeBa. — 2-e u3., nepepad. u non. — M. : M3narensctBo KOpaiir, 2019. — 276 c. —
(Cepus : IIpodeccunonanbroe obpazoBanue). — ISBN 978-5-534-07034-7. — Pexxum pocryna
:‘www.biblio-online.ru/book/D35B5A17-993C-4FCF-A78F-5B92F43062F1.

4. Epemuenko, O. 3. buonorus: yuenue o 6uocdepe :yued.mocooue mis CI10 / O. 3.
Epemuenko. — 3-e uzn., nepepad. u gjorn. — M. : UznarenscrBo FOpaidt, 2019. — 236 ¢. —
(Cepus : IIpodeccunonanbroe obpazobanue). — ISBN 978-5-534-10183-6. — Pexxum pocryna
:‘www.biblio-online.ru/book/8B4AF8D2-5D59-48E7-96 A6-EDA723A567CC.

Humepnem - pecypceot:
Axanemuk. CroBapu u sHIMKIIoneuu. http://dic.academic.ru/

Bonbmag coserckas sHuukinonenusd. http://bse.sci-lib.com

BooksGid. Dnekrponnas budaunoreka. http://www.booksgid.com

['no6anreka. ['mobanpHas 6ubIMoTEeKa HaydHbIX pecypcos. http://globalteka.ru/index.html
Enunoe okHO gocTyma kK 00pa3oBatelibHbIM pecypcam. http://window.edu.ru

Kuurn. http://www.ozon.ru/context/div_book/

Jlydmias yueOHas uteparypa. http://st-books.ru
Poccuiickuii o6pazoBarenbHbIi HopTai. JoCTymHOCTD, KauecTBO, 3 (HEKTUBHOCTD.
http://www.school.edu.ru/default.asp

DnekrpoHHas OubaroTeyHas cucrema http://book.ru/

4. KOHTPOJIb 1 OHEHKA PE3VJIBTATOB
OCBOEHMSA JIMCHUIIJIMHbI

Pe3yabTarhl Toxasarean
OCBOECHHOCTH MeToabI OLIEHKH
o0yueHust .
KOMIIeTeHIIH
- -anonHeHne  TaOMMIBI ¢ ONHCAHHEM  METOJIOB
3namo: copmupoBaH MHKPOCKOIMPOBAHHSA C MX JJOCTOMHCTBAMH M HEJJOCTATKAMM.
~OCHOBHBIC HOCTb YMEHHH | - 3anonnenne Tabmuipl «BKIaj yUeHBIX B Pa3BUTHE OUOJIOTHI»
gszﬁﬁ?;qecxnx PacKphIBaTh -OpOHTANBHBIA ONPOC
HCCIeIOBAHMA: COACPKAaHUC -[loaroToBKa yCTHBIX COOOIIEHNI ¢ npve3eHTauHeI71
-cTpoeHHe OCHOBOIIOMAra | -KontponbHas pabota “MornekyIapHblii ypoBEeHb OpraHU3aIiH
MOJIEKYIT formux KUBOTO”
GEIKOB, JKHPOB, 61/10)101"1/1‘1(301(1/1
YTJICBOIOB, X Teopun H
HYKJIEHHOBBIX TUIIOTES,
KHCIIOT; 3HAHUS 00
- HPHU3HAKA | OCHOBHBIX
KHUBBIX CUCTEM, METOaax
“YPOBHH HAy4YHOTO
OpraHu3alun NO3HAHKS,
KHBBIX HCIIONIE3YEMBIX
OpraHu3MOB; s
-OCHOBHBbIE

OHMOJIOrMYECKHU



http://www.biblio-online.ru/book/65C11FED-3404-4187-B797-8E3DF8418950
http://www.biblio-online.ru/book/AC6BF8BB-1AE0-405E-AE99-1935A38988CD
http://www.biblio-online.ru/book/D35B5A17-993C-4FCF-A78F-5B92F43062F1
http://www.biblio-online.ru/book/8B4AF8D2-5D59-48E7-96A6-EDA723A567CC
http://dic.academic.ru/
http://bse.sci-lib.com/
http://www.booksgid.com/
http://globalteka.ru/index.html
http://window.edu.ru/
http://www.ozon.ru/context/div_book/
http://st-books.ru/
http://www.school.edu.ru/default.asp
http://book.ru/
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MIPOIIECCHI
MeTaboIu3Ma;

Ymemo:
-BIAJETh
CHCTEMOM
OMOJIOTHYECKUX
3HAHUM,
KOTOpas
BKJIFOYAET:
OCHOBOITOJIara
20010070
OHOJIOrHYECKHe
TEPMUHBI u
noHsTus(MeTad
OJIU3M,
rOMeOCTas3,
KJIETOUHBIN
I/IMMYHI/ITCT,
OHMOCHHTE3
OeJika,
OHMOTONMUMEDHI,
JTIUCKPETHOCTb,
CaMOpEeTYIIALHUS

CaMOBOCIIPOH3B
elIeHue,

pocT u
pa3BUTHE);
-yMeTh
BEIJICTISITH
CYIIECTBEHHBI
€ TIPU3HAKY:
CTpOECHUS
BHPYCOB,
KIIETOK
MPOKAPUOT |
DYKapHOT;
OJTHOKJICTOYH
BIX u
MHOTOKJIETOY
HBIX
OpPTaHHU3MOB,
OMOJOTUYECKH
X TIPOIIECCOB:
oOMeHa
BEIIECTB
(MeTabomu3Mm)
:
uHpopMaun
u
MIpEeBpaICHUS
SHEPIHH,
Opo>KeHus,

X
HCCIICIOBAHUS
X JKHBBIX
00BEKTOB u
9KOCHUCTEM
(omucanue,
HU3MEpPEHHE,
MIPOBEICHUE
HaOII0ICHU );
chopMHUpOBaH
HOCTh yMEHUS
MIPUMEHSATH
MOJTy4EeHHBIC
3HAHUA IS
00BSICHEHHS
OMOJIOTUYECKU
X TIPOLIECCOB U
SIBJICHHH,
IMOHMMAaHUE
HEe00XOIUMOCT
31
HCIIOIL30BaHU
s1 IOCTH KEHHUH
COBPEMEHHOM
OMoJIoruk |
OHMOTEXHOJIOTH
U Ui
panroHaIbHOT
0
MIPUPOAOTIOINE3
OBaHMSI;
yMEHHE
HCIIOJIE30BAaTh
COOTBETCTBYIO
ye
apryMEeHTHI,
OMOJIOTHYECKY
0
TEPMHUHOJIOTH
0 51
CUMBOJTUKY
IS
JI0Ka3aTeIbLCTB
a poJcTBa
OpPTraHHU3MOB
Pa3HbIX
CHCTEMATHYEC
KHX TPYIIIL;

- BHOCHTH
KOPPEKTHUBBI B
JIEATEBHOCTD,
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aBTOTPO(HOTO | OIICHUBATH
u COOTBETCTBHUED
reTepoTpoHO | €3yIbTaTOB
T'O TUTIOB eI,
MUTaHUS, OLICHUBATh
dorocuHTE3a | PUCKU
u OCJIENCTBUIIE
XEMOCHHTE3a, | STeIbHOCTH;
MUTO34, - YMETb
Meno3a, [IEPEHOCUTH
3HAHUS B
MI03HABATEIbHY
10 u
MIPAKTUIECKYIO
obnactu
KU3HEICATEIb
HOCTH;
3Hamy: - - YcTHBIi onpoc
-CTpOCHHE  H | copmupoBaH | - Pa3paboTka MEHTalnbHONM KapThl TKaHEH, OPTaHOB U CHCTEM OPraHOB
BH/IbI VTKaHeﬁ HOCTH yYMEHHs | OPraHU3MOB(PACTCHHS C KPATKOH XapaKTePUCTHKOM MX (DyHKIHIA
pacTteHuit 1| pemars -
KHBOTHBIX, ouonornuecku | I10AroTOBKaMIPEICTABIEHUEYCTHRIXCOOOIEHMIACTIPE3EHTAME N (MIMMYHH
;(1)42211;21 "1 ¢ sanauu, TeT,H(EKIOHHbIe3a00IeBAHNUSA, N IEMUN, BAKIIMHALINA )
OpraHoB -c(hopMUpOBAaTH -KontponsHas pabora: "Ctpoenue u GyHKIME OpraHuzMa’
JKHBOTHBIX; YMCHIA
-OpraHsl MIPpUMCHATH
paCTeHHﬁ; IOJIYYCHHBIC
Vmemo: 3HaHUA JIsL
i BLUICTATH 06BHCH?HI/IH
yCJ10BUH
CYIECTBEHHBL | 11 oo
© HpU3HAKH. OMOTIOTNYECKHX
OpraHos U | spnennit B
CUCTEM npupone u A
OpraHoB MPUHSATUS
pacTeHui, MPaKTUYECKHUX
JKUBOTHBIX, peleHui 5 B
YeIIOBEKa; MMOBCEAHEBHOM
IPOIIECCOB KU3HH,
KH3HenesTenp | YCTAHABIMBATD
HOCTH, CYIIECTBEHHBIN
npoTekarorux | PH3HAK MK
B opraHmsmax | OCHOBAHHS JUIA
pacTeHuii, CpaBHCHHS,
KMBOTHEIX u | Klaccudukany
YeNIOBEKa,; " "
0000IIeHHS;
- ONpEenernsiTh
e
JEeSTEIILHOCTH,
3aJ1aBaTh

rapamMeTpsl 1
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KpUTEPUU  UX
JOCTHKEHHUS;
- BHOCHUTh
KOPPEKTUBBI B
JIEATEIIbHOCTb,
OILICHUBATh
COOTBETCTBHUE
pe3yJIbTaToOB
LeJIsM,
OILICHUBATh
pHUCKHU
MOCIEACTBUI
JIEATEIIbHOCTH;
3names: - - YcTHBIH ompoc
-3aKOHBI chopMHUpPOBaH - Pernenue 3aau Ha onpejienieHen BEPOSITHOCTH
€IMHOO0Pa3sHs | HOCTh yMEHHMii | BO3HHKHOBEHHS
MMOTOMKOB PacCKphIBaTh HacnecTBeHHBIXITPU3HAKOBIPUMOHO-, 11~
IIEPBOTO coziepKaHue ,IONTUTAOPHTHOMAAHATH3UPYIOIIEMCKPEIINBAHHH, COCTaBIICHHE
MOKOJICHHS, OCHOBOITOJIara | TeHOTHIUYECKHX CXEM CKPEIUBAHMSA
pacUICIUICHUS | IOMTUX - KourtponbHas pabora: «3aKOHOMEPHOCTH HACIIEACTBEHHOCTH H
MPU3HAKOB, 6I/IOJ'IOFI/ILICCKI/I NU3MCHUYUBOCTHU
HC3aBUCUMOIO | X TEOpHd W
HaCJICIOBAHUS | THIIOTE3:KICTO
npusHakoB ['. | gnoii,
Mengens, XPOMOCOMHOM,
CHCIUICHHOTO | MyTaIllMOHHOM.
HacJIeIOBaHUS | -
NPU3HAKOB H | chOpMHUPOBAH
HapyIICHUS HOCTh YMEHUS
CLCIIJIICHUA pemarthb
TeHOB T. | Guonornuecku
Moprana; € 3aJ1auH,
- COCTaBJIATh
COBPEMEHHBIC | FeHOTHITMYECK
WCCIICIOBAHUS | ue CXEMBI
B 00JIACTH | CKpeIIMBaHUsI
OMOTEXHOJOT | s
17041 U | pa3HBIX THUIIOB
TEHETUYECKUX | HacleJOBAHUS
TEXHOJIOTHI [IPU3HAKOB Yy
(KIIOHMPOBAHHU | OPraHU3MOB,
c, - OIpEnenaThb
MCKYCCTBEHHO | 11eu
€ JESITEIIbHOCTH,
OIUIOJOTBOPE | 3a/1aBaTh
HUE, napameTpsl U
HANpaBJICHHOC | KpUTEPUH  UX
U3MEHEHHUE JIOCTHKEHHUS;
reHoma - BHOCHUTH
UCO3JIAaHUETPA | KOPPEKTHUBBI B
HCTE€HHBIX NeSATEeIIbHOCTD,
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OpraHWU3MOB); | OIICHUBATh
Ymemo: COOTBETCTBUEP
"BIAJIETE €3yJIbTaTOB
CHCTEMOI HEIsM,
6H0ﬂognqecxux OLICHHBATb
3HAHWH, PHCKH
KoTOpast .
BKTIOACT: MOCJIC/ICTBHI/IE
ocHoBononara | 11 PHOCTH,
— - YMETh
Ouonornueckue | IEPCHOCHTH
TEPMHHBI u | SHAaHUA B
NOHATHA(HAcAe | MTO3HABATCIIbHY
JICTBEHHOCTD, 1 70) 51
I/I3M6H‘II/IBOCTI)) HpaKTI/ILIeCKYIO
obnactu
JKU3HEICTEIIb
HOCTH;
3names: - - YCTHBIN ompoc
-3aKOHBbI chopmupoBan | - C1OBapHBIil IHKTAHT
TOMOJIOTUYECK | HOCTh yMeHHit | ~KOHTPOIbHas padora “Teoperideckie
WX DSIOB B | pacKphiBaTh AcneKThI 3BONIOLUH KU3HU Ha 3emiie”
HaCJICACTBCHH COACPKAHUC
ol OCHOBOIIOIara
U3MCHYUBOCT | FOIIMX
u OMOJIOTHYECKH
H.N. X Teopud H
Baswunogsa, THUIIOTE3:
TEHETHYCCKOT | MPOMCXOXK/ICH
O PAaBHOBECHS | U JKM3HU H
Jbx. Xapau W | yenoBexa;
B. COCTaBJISATh
Baitn6epra; CXEMBI
3apOJIBILEBOT | mepeHoca
o cxoacrtea K. | pemects u
bopa, DHEPIUuU B
OMOTEHETHYEC | 3KOCHCTEMAX
KOro 3aKoHa | (memnu
3. Tekkens, | nuranus,
D. MHIICBBIC
Mirosiepa); CEeTH),
MIPUHIIUITBI BBISIBIIATH
(4UCTOTBI MPUYHUHHO-
ramer, CJICJICTBCHHBIC
KOMIIJICMCHTA CBSI3HU MCXOY
PHOCTH); HCCIEAYEMbIM
u
Ymems: OMOJIOTUYECKU
YMETb  BIANCTL | vy oOBeKTaMH,
CHCTEMO

IpOIECCaMu |
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OHOJIOTHUYECKHUX
3HAHUMH,
KOTOpast
BKJIFOYAET:
OCHOBOITOJIara
TOIIHE
OMOJTOTHUYECKHE
TEPMUHBI u
MOHATHS(BU,
HOMYJISAIHS)

- yMETh
BBIJICTISATh
CYyIIIECTBCHHBI
€ IPU3HAKU:
B3alUMOJICUCTB
YsI TEHOB,
reTepo3uca;
JICCTBUI
HCKYCCTBEHHO
ro oToopa,
CTabUIU3Upy
IOIIIETO,
JIBUXKYIIETO U
pasphbIBaroier
0
€CTECTBEHHOT
0 orbopa;
ajuIonaTpuiec
KOT0 U
CHUMITaTpUYEC
KOTro
BH1000pazoBa
HUS;, BIIASHHS
JIBHKYTITUX
cun
SBOJIIOIUN Ha
reHooH

MO YJISIIUH,
npucnoco0Je
HHOCTH
OpraHU3MOB K
cpene
oOuTaHus,
Yepe10BaHUs
HaIlpaBJICHUN
SBOJTIOINH,

SIBIICHUSIMU;
JieNaTh
BBIBO/IbI u
IIPOTHO3bl  HA
OCHOBAaHUH
IIOJIYYEHHBIX
pe3yibTaTOB;

3namo:
-IpaBuIIa
(MMHMMYMa
0. JIuOuxa,
9KOJIOTHYECKO
A TIupaMubl
qHCeTI,

CdopmupoBan
HOCTb 3HaHUM
0O MecTe U
posu
ouooruu B
CHCTEME

- YcTHBIH ompoc
- Cocrasienue

CXEM  KpYroBopoTa

MaTcpralibl JICKIIUN

Pemenue

BCHICCTB, HCHOJB3YA

HPAKTHKO-

OPUEHTHPOBAHHBIXPACUETHIX33IAHUIIIONEPEHOCYBEIECTBAUIHEPT U B
HKOCHCTEMaX C COCTABIICHHE TPOPUUECKHX IIeTel 1 MIpamMu OHOMAacChl
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ouomaccel M
SHEPIUHn);
-3TUYECKHE
ACIIEKThI
COBPEMEHHBIX
HCCIIeIOBaHUM
B OHOJIOrHUH,
MEIUIHHE,
OHMOTEXHOJIOT
1505
paccmaTpuBar
b II100aJIbHBIC
JKOJIOTMYECKU
e 1npobiieMbl
COBPEMEHHOCT
51

Ymems:

-yMeTh BIAJICTh
CHCTEMOM
OHOJIOTUYECKUX
3HAHWH,
KOTOpas
BKJIIOYAET:
OCHOBOIIOJAra
FOLIHE
OHOJIOTHYECKHUE
TEPMHUHBI u
MTOHATHA(IKOCH
creMa,
OHOIIEHO3,
6uochepa)
-yMETh
BBIJICNIATD
CYIIECTBEHHBI
€ MPU3HAKHU:
Kpyrosopora
BEIECTB u
MOTOKa
SHEPTUU B
AKOCUCTEMAX;

€CTECTBEHHBIX
HayK, B
hopmMupoBaHH
u
COBPEMEHHOM
€CTEeCTBCHHOHA
YYHOI
KapTUHBI
MHpa, B
[MO3HAHUU
3aKOHOB
MIPUPOJIBI u
perieHun
YKU3HEHHO
Ba’KHBIX
COI[UATILHO-
STHYECKHX,
9KOHOMUYECKH
X)
9KOJIOTHYECKH
X npo0iem
YEeJI0BEYECTBA,
a TaK)Ke B
pelieHnn
BOITPOCOB
paroHaIbHOT
0
MIPUPOJIOTIOIE3
OBaHUS;
chopMupoBaH
HOCTh yMEHUS
MPUMEHSITh
MOJTy9ICHHBIC
3HAHUS IS
00BACHEHHUS
OHOJIOTHYECKHU
X TIPOIIECCOB U
SIBJICHUMN, 1
TIPUHSITHS
MPAKTUYECKHUX
peleHuit B
MMOBCEIHEBHOM
JKA3HU c
LIEJIBIO
oOecreyeHnus
0e30IMacHOCTH
CBOETO
310pPOBbS u
3JI0pPOBBS
OKPYKAFOIIHNX
JTIOIE,

1l SHEPTUU

- Konrponshas pabota “Teopernyeckue

AcIexTsI 3KoI0ruNn”
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coOroieHns
310pPOBOTO
o0Opasa >KM3HH,
HOpM
IrPaMOTHOTO
IOBEICHUS B
OKpYy>Karoleu
IIPUPOIHOMN
cpene;
IMOHMMAaHUeE
HE00XO0IUMOCT
u
HCIIOIL30BaHU
sI TOCTHXKCHUH
COBPEMEHHOM
ouonorun
OHMOTEXHOJIOTH
s
panoHaIbHOT
0
MIPUPOJIOTIONB3
OBaHMSI;
B3aHMOCBSA3U
OpPraHHU3MOB H
Cpebl
oOuTaHUS;
eINHCTBA
YEJI0BCYECKUX
pac;
HEOOXOIMMOCT
U 3I0pOBOTO
o0Opasa KH3HH,
COXpaHEHHUS
pa3zHooOpaszus
BUJIOB u
9KOCHUCTEM,
KaK yCJIOBHUS
COCYIIIECTBOBA
HUS TIPUPOJBI
51
YeJI0BCUYCCTBA;




