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1. OBIIAA XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBbI
OBIIEOBPA3OBATEJBHOM JUCHUILIUMHBI «BUOJIOT US1»

1.1. MecTo McUMIUIMHBI B CTPYKTYpe o0pa3oBaresibHON nporpammbl CIIO
O6meobpazoBaTenbHas aucuuiuinia «buonorus» wm3yuyaercs Ha 0a30BOM YPOBHE B
o0meoOpazoBaTeIbHOM LHUKIE Y4YeOHOro IUlaHa OCHOBHOW Hpo¢hecCHOHATBHOM
o0pa3oBaTeIbHOM MPOrpaMMBbl BCEX YKPYIMHEHHBIX IPYII creuuaibHoCcTel/ mpodeccuit
35.01.27. «Mactep c/X mpoU3BOJCTBAY.

[IpodeccronanbHO-OPUEHTUPOBAHHOE  COJEP)KAHUE pEAIU3yeTcss B MPUKIATHOM
moxayie (pazaen 5 “buonorus B Ku3HW) I Bcex mpodeccuit/crnenuanbHOCTEd Ha
MaTepuaie KeMCOB, CBSI3aHHBIX C aHATU30M MH(GOPMAIMK O Pa3BUTHH U NMPUMEHEHHUH
OMOTEXHOJOTUM TO  oTpacisiM  Oyaymed npodecCHOHAIBHON  JeATebHOCTU
oOyuaromuxca. Kpome Toro, mnpodeccuoHaIbHO-OPUEHTUPOBAHHOE COJEpKAHUE
yuduThIBaeTCS B pazaene 4 “DOxonorvs” TMpud  BHINOJHEHUU JIaOOPATOPHBIX H
NPaKTUYECKUX paboT, CBS3aHHBIX C OyAylied NpoecCHOHaNIbHON JeATEIbHOCTHIO
00yJaromuxcs.

[leppon  oOyueHuss W  pacmpeielieHue [0  CeMecTpaM  OIpenessieT
oOpa3oBareibHasi OpraHU3alUsl CaMOCTOSTENBHO, C Y4E€TOM JIOTMKH (POPMHUpPOBaHUS
OPEeIMETHBIX  Pe3yJbTaToB, OOMMX W NPOPECCHOHAIBHBIX  KOMIIETEHIIHH,
MEXIIPEJIMETHBIX CBSI3ed C JPYrUMHU JUCLUIUIMHAMHU 0011e00pa30BaTebHOTO U
o0menpodhecCHOHAIBHOTO ITUKJIOB YY4EOHOTO IIJIaHa.

1.2. Ilesn u muIaHUpyeMble Pe3yJIbTAaThl OCBOCHHS AUCHUILIUHBI.

Heab: popmupoBaHue y CTyIEHTOB MPEACTABICHUS O CTPYKTYPHO-()YHKIMOHAJIBHON
OpraHu3alliy JKMBBIX CHCTEM pa3HOIO paHra KaK OCHOBBI NPHUHITHS PEIICHU B
OTHOLIEHUH OOBEKTOB KUBOM MPUPOJIBI U B IPOU3BOJACTBEHHBIX CUTYALMSIX.

Janaum:

1) copmupoBaTh MOHMMAaHHWE CTPOEHHUS, MHOrooOpa3us M OCOOEHHOCTEW IKHBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3aLMU, 3aKOHOMEPHOCTEW MPOTEKAaHUs OMOJIOTMYECKHUX
MPOLECCOB U SIBIICHUM B OKPYXAIOUIEW Cpelie, LIEJIOCTHOW HAydYHOW KapTUHBI MHpA,

B3aWMMOCBA3U 1 B3aUMO3aBUCUMOCTH CCTCCTBCHHLIX HAYK;



2) pa3BUTh YMEHHUS OMPEACNATh KHUBbIE OOBEKTHI B MPHUPOAE; MPOBOIUTH
HAOMIOEHUST 32 JKOCHCTEMaMH /IS BBISBJICHHS E€CTECTBEHHBIX WM aHTPOIOTEHHBIX
M3MEHEHUH, HHTEPIPETUPOBATH PE3yIbTaThl HAOTIOACHHIA,

3) cdopMupoBaTh HaBBIKM  MPOBEACHUS]  MPOCTEUIINX  OHOJOTHMUECKUX
AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUI C COOJIIOIEHUEM TpaBui 0€30MacHOro oOpalieHus
¢ 00BEKTaMU U 000PYIOBAaHUEM;

4) pa3BUTh YMEHHMsI MCIOJB30BATh MH(POPMALMIO OMOJOTHYECKOTO XapaKTepa U3
Pa3IMYHBIX HICTOYHHUKOB;

5) copmupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH ACSITEITBHOCTH TIO
OTHOIIEHUIO K OKpYXKalollel cpeae, COOCTBEHHOMY 3/I0pOBbIO; OOOCHOBBIBATH W
co0JIr01aTh MEPBI MPOGUIAKTUKH 3a00JICBAHUM.

6) copmupoBaTH MOHUMAHUE 3HAYUMOCTH JOCTIKEHUN OMOJIOTUYECKOW HAyKU U
TEXHOJIOTUH B TIPAKTHUECKOW JEATEIHbHOCTH YEIIOBEKa, PAa3BUTUU COBPEMEHHBIX

MCAULIMHCKHUX TEXHOJIOTUM U an06HOTCXHOHOFHﬁ.



2.2. Illnanupyempblie pe3yabTaThl OCBOCHHs 001e00pa3oBaTe/ibHON TUCHUILIMHBI B cO0TBeTcTBHU ¢ PI'OC CIIO u Ha

ocHose ®PI'OC COO

Kox ) |
HAaUMeHOBaHHe
(popmupyembIx

KOMIIeTeH I M

HHaHpreMble pe3yJbTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo0mue

I[ncunn.nnnapﬂme

OK. 01. BeiOupars
CHOCOOBI  pEelIeHHS
3amad
npodeccCHnoHaTbHOM
IeATeITbHOCTH
OPUMEHHTENBHO K

Pa3InYHbBIM

KOHTCKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH MAaCTEpCTBa,
TPya0JII00HE;

- TOTOBHOCTb K aKTHUBHOM JCATCIIBHOCTHU TEXHOJIOTHYECKOU U

COIMAJIbHOM HAIMPAaBJIICHHOCTH, CIHOCOOHOCTh WHHIIMUPOBATH,

IUIAHUPOBaTh M CAMOCTOSITENIBHO — BBIMIOJIHATH — TaKylo
NeSITeNIbHOCTD;
- UHTEpec K pa3IuyHbIM cdepaM npodecCHOHaTbHON

JIESITEILHOCTH,

OBnajeHue yHMBEPCAJIbHBIMU YU4€OHBIMU ITO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHUE TeHCTBUS:

- CaMOCTOSITeNbHO (OopMyNnHpOBaTH M  aKTyaJU3UPOBATH
npo0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHSI, KIIaCCU(PHUKAIIUU U 0000IIeHHUS,

- ONpCACIIATH LEJIN ACATCIIBHOCTH, 3a1aBaTbhb IIAPAMCTPLBI U

c(OpMHUPOBAHHOCTh 3HAHUM O MeCTe W POJU OUOJOTHH B
CHUCTEME Hay4yHOTO 3HaHUS; (YHKIHMOHAIbHOW TPaMOTHOCTH
YyeJIoBeKa JUIsl pelIeHus )KU3HEHHBIX MPOo0iIeM;

cOpMHUPOBAaHHOCTh ~ YMEHHUSI  PacKpbIBaTh  COJEpKaHHE
OCHOBOIOJIATalOIINUX OUOJIOTUYECKHMX TEPMUHOB M TOHATHIL:

JKN3Hb, KJICTKA, TKAHb, OpraH, OpraHW3M, BHIA, IOIIYJIALIUA,

sKOcHCcTEeMa, OwuoleHo3, Ouocdepa; Meradosm3M (0OMeH
BEIIIECTB " npeBpaliecHue SHEPTHN), romMeocTas
(camoperymsmus), OMOCHHTE3 Oernka, CTPYKTYpHas

Oopranusanusia )XUBbIX CUCTEM, JUCKPECTHOCTb, CaMOPCIYJIALIAA,

CaMOBOCIIPOU3BEACHUE (PEMpPOAYKIIHS), HACIEACTBEHHOCTD,

U3MEHUYUBOCTb, HHEPro3aBUCHUMOCTh, POCT U Pa3BUTHE,
YpOBHEBas OpraHU3aIHs;
chOpMHUPOBAaHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJCpIKAHHE

OCHOBOTIOJIATAONTUX OHOJIOTHYECKUX TEOPHA W THIIOTE3:
KJIIETOYHOW, XPOMOCOMHOW, MYTAallMOHHOW, 3BOJIIOLIMOHHOM,

MMPOUCXOKACHUS ) KU3HHU U YCIIOBCKA,
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KPUTEPUU UX JTOCTUKECHUS;

- BBISIBJIATD 3aKOHOMCPHOCTHU u MMPOTHUBOPCUMNA B

pacCMaTpruBaACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTb, OLICHUBATh
COOTBETCTBUE  pE3YyJbTAaTOB LEJIAM, OLEHUBATh PUCKHU
MOCJICICTBUM NCATCILHOCTH;

- pa3BUBAaThb KpPEATHBHOE MBIIUJICHUE TMpPU PEHICHUU

YKU3HEHHBIX TTPOOIEM
0) 0a30BbIe UCCIEI0BATEILCKHE e CTBUS:
- BJAJeTh HaBBIKAMH  Y4eOHO-HCCIICIOBATEIIbCKOW |
MTPOEKTHOM JIeATEIbHOCTH, HABBIKAMH pa3pelieHus pooieMm;

- BBISIBIISITh MIPUYMHHO-CJICICTBCHHBIC CBSI3U "
aKTyaJIM3UpOBaTh 3a7adyy, BBIIBUTaTh TMIIOTE3Y €€ PEIICHHS,
HaXOJWUTh  apTyMEHTHl  JUIS  JIOKa3aTelbCTBA  CBOMX
YTBEPXKJICHUH, 331aBaTh MTApAMETPhl M KPUTCPUH PEIICHHS,

- aHAIM3UPOBATh TNOJYYECHHBICE B XOJC pEIICHUS 3aJauu
pe3yibTaThl, KPUTUYECKH OICHUBATh KX JOCTOBEPHOCTH,
MPOrHO3UPOBATh H3MECHEHHE B HOBBIX YCIIOBUSX;

- yMeTh 3HaHUS B

IMPaKTUICCKYHO obnactu KUBHCOACATCIIBHOCTH, \

[IEPEHOCUTH NO3HABATEIbHYIO U
- yYMETh HMHTETPUPOBATh 3HAHWS W3 Pa3HBIX MPEIMETHBIX
oOacTei;

- BBIABUI'aTb HOBBIC HWACHU, IIPpCIaraTb OPUTHUHAJIBHBIC

c(OPMHUPOBAHHOCTb YMEHUS PACKPBIBATH OCHOBOIIOJIATAIOIINE
Ouosoruueckue 3akoHbl U 3akoHomepHocTH (I'. Menpens, T.
Moprana, H.U. Basunoa, D. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIbl NX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

pUOOpETEHUE OIbITa NPUMEHEHUS OCHOBHBIX METOJOB
Hay4HOTO OounonoTnu:

IIO3HAaHWA, HCIOJIB3YEMBIX B

Ha6J'II-O]1€HI/I$I N OIIMCaHHA JKXHUBBIX CHCTEM, IPOLCCCOB U

$IBJ'I€HHI>1; opraHusalii W HOPOBCACHUS OHOJIOTHYSCKOTO
OKCIICPpUMCHTA, BBIJIBHKCHUA THUIIOTES, BBIABJICHU S
3aBUCHUMOCTH MCKIY HCCIICAYEMBIMU BCJIIMYHNHaAMU,

00BsACHEHUS TIOJYYEHHBIX PE3YyNIbTaTOB U (HOPMYIUPOBAHUS

BBIBOJIOB C HCIIOJIb30BAHHMEM HAYYHBIX HOHHTHﬁ, Teopnﬁ n

3aKOHOB;
c(OpMHUPOBAaHHOCTh ~ YMEHHSI  BBLACTSATh  CYILECTBEHHBIE
NpU3HAKA BUPYCOB, KJIETOK MPOKAPHOT U  DYKAPHUOT;

OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OpPraHu3MoOB, BHIOB,
6I/IOFeOI_IeH030B Hn 3KOCHCTCM, 0COOEHHOCTH IMpoueccoB
oOMeHa BCHICCTB M IIPCBpAlICHUSA OHCPIruh B  KIICTKC,
(bOTOCI/IHTGSa, IIaCTUYCCKOI'0 M SHEPIreTUYCCKOI'o 06M6Ha,
XEMOCHHTEC3a, MHUTO34, MCﬁOSa, OIUIOAOTBOPCHH:, Pa3BUTUA U
Pa3MHOKCHUA, HUHAUBUAYAJIIBHOT'O pa3BuUTHA  OpraHu3Ma
(OHTOFGHGS&), 60pL6LI 3a CYHICCTBOBAHUEC, CCTCCTBCHHOI'O

0T60pa, BI/I,Z[OO6paSOBaHI/I$I, HpI/ICHOCO6J'IeHHOCTI/I OpraHnu3sMoB
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MoAXOdbl U PCIICHUS
- CHOCOOHOCTh MX HCIIOJB30BAaHMS B II03HABATCILHOH U

COLIMAIBHON ITPAKTHUKE

K Cpcac O6I/ITaHI/I$I, BJIIWAHHA KOMIIOHCHTOB OSKOCHCTECM,

AQHTPONIOIEHHBIX  M3MEHEHMM B  DJKOCHCTEMax  CBOEH

MECTHOCTH, KPYTrOBOpPOTa BEILIECTB M MPEBPAIICHUE YHEPTUN B
ouocdepe;

c(hOopMUPOBAaHHOCTh YMEHHMS pelIaTh OMOJOTHUYECKHUE 3aauH,
COCTaBJISITh TEHOTUIUYECKHUE CXEMbl CKPCIIMBAHUS IS
pa3HBIX TWUIIOB HACJEAOBAHHUS TMPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh  CXEMBbI

nepeHoca BCIIECCTB W OSHEPruu B

IKOCHCTEMaX (IeTH MUTaHUSs, TTUIIEBBIC CETH )

OK. 02.
Hcnonb3oBarh
COBPEMEHHBIE
CpeacTBa  TIOMCKa,
aHaymza u
UHTEpPIpETANH
nHpopMaruu u
nH(pOpPMaLMOHHbBIE
TEXHOJIOTUU JUIS
BBITIOJIHEHUS  3a/1a4
npodeccruoHaIbHON
JeSITENbHOCTH

B o0s1acTH HIEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Da3BUTUSI HAyKH M OOIIECTBEHHOMN
MIPaKTHKH,

OCHOBAHHOTI'O Ha Juajiore

KYJBTYP,

CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHMTATEIbCKOW KYIBTYPbI
KaK CpeJCTBa B3aMMOJCHCTBHUS MEXKIY JIOAbBMH M TO3HAHUS
MUpa;

- OCO3HAaHHE IIEHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MIPOEKTHYIO u HCCJIEIOBATENBCKYIO
JeSITeNbHOCTh MHIUBUYAIbHO U B TPYIITIE;

OBnaneHne yHUBEPCAIBHBIMU Y4€OHBIMH IMO3HABATEIbHBIMU

NIENCTBUSIMU:

chOpMUPOBAaHHOCTh ~ YMEHHH  KPUTHYECKH  OIICHHBATh

UHPOpMALI0 OHOJIOTHYECKOTO COJEPKaHMsI, BKIFOUAIOIIYIO

ICECBAOHAYYHEBIC 3HaHUA nus3 Pa3InYHBIX HCTOYHUKOB

(cpencTtBa MaccoBoil umHGMOpPMAIMK, HAYYHO-TIOMYJSPHBIC

MaTepuaibl);  UHTEPHPETUPOBATh  ITHUYECKHE  ACHEKTHI

COBPCMCHHBIX I/ICCJ'IG,Z[OBaHI/II‘/'I B 6I/IOJ'IOFI/II/I, MCAULINHE,

OMOTEXHOJIOTHH; pacCMaTPUBATh II00ATbHBIE SKOJIOTMYECKHe
npoOJIeMbl COBPEMEHHOCTH, (hOPMUPOBATh MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MO3HIIUIO;

c(hOpMHUPOBAHHOCTh CcOOCTBEHHBIE

YMeHI/Iﬁ cOo31aBaThb

INMCbMCHHBIC n YCTHBIC COO6I_I_ICHI/IH Ha OCHOBC

OMOJIOTHYECKOM I/IH(l)OpMaI_[I/II/I N3 HCCKOJIbKHUX HWCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BATh MOHSITUNHBINA arrapar OuoJIorun




B) padorta ¢ nH(popManmei:
- BJIaJICTh HAaBBIKAMHU MOJY4YEHUSI HHPOPMAIIMU U3 UCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh IOMCK,
aHaM3, CHCTEMATH3allMI0 W HWHTEPIpEeTanuio HWHPOpMAIUu
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

- co3JaBaTb TEKCThl B pa3iMYHBIX (opmaTax € Y4eToM
Ha3HaueHUs: MHGOpMalMU M IIeJIEBOM ayAMTOPHM, BbIOMpas
ONTUMAJIbHYIO (hOPMY IIPEJCTABJICHUS U BU3YyalIU3alluH;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh MHPOpPMAINH, €€
COOTBETCTBHE MPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;

- UCIOJIb30BaTh CpeacTBa MHGOPMALTMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX U

OpraHM3aIMOHHBIX  3aJ1a4 c

coboIeHeM TpeboBaHU SPrOHOMUKH, TEXHUKH
0€30IaCHOCTH, THTHEHBI, PecypcoCOepeXeHHs, MPaBOBBIX WU
ATHYECKHX HOPM, HOPM HH(OPMAITMOHHON 0€301TacHOCTH;

- BJIJICTh HaBBIKAMH PACIIO3HABAHUS M 3AIIUTHI HH(OPMAIHH,

nH(OPMALMOHHON OE30MaCHOCTH JTUYHOCTH

OK. 04.
DddexTuBHO
B3aUMO/ICHCTBOBATh
u paboTtath B
KOJIJIGKTUBE "

- TOTOBHOCTb K CaMOpPa3BHUTHIO, CaMOCTOATCIbHOCTU U

CaMOOTIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-HCCIIeI0BATENbCKOM,
MPOEKTHOM U COLIMAJIBHOM JESITENbHOCTH;

OsBjagenue

YHUBEpPCATbHBIMHA KOMMYHUKATUBHBIMHA

an06peTeHHe OIlbITa IMPHUMCHCHHA OCHOBHBIX MCTOIOB

HAy4YHOT'O IIO3HAaHUs, HCIIOJIb3YEMBbIX B OHOJIOTHH:

H8.6J'IIOI[CHI/I$I H OIIMCaHus JKHBBIX CHCTEM, IIPOLCCCOB H

HBHCHHﬁ; opraHm3alilii MW IIPOBCIACHHA OHOJOTHYECKOTO
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KOMaH/JI€

JeHCTBUSIMM:

0) coBMeCTHasI IeATeJIbHOCTD.

- TIOHUMAaTh W HCIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW U
WHJIMBUIYIBHOU pabOTHI;
- MIPUHUMATH (S 078 COBMECTHOM JIeATCIILHOCTH,
OpraHW30BBIBATh M KOOPJAUHUPOBATH JICUCTBHUS TIO0 €€
JOCTHKEHHMIO: COCTAaBJATh IUIAH JEWCTBUHM, pacHpeaeisaTh
pOJIH ¢ YYE€TOM MHEHHUM yYaCTHHUKOB OOCYXIaTh PE3yJabTaTh
COBMECTHOM paboThI;

- KOODAWMHHUPOBATh W BBIMIOJHATH pPabOTy B  YCIOBHSIX
peanpHOrO, BHPTYaJILHOTO u KOMOWHUPOBAHHOTO
B3aUMO/JICHCTBHS,

- OCYIIECTBJIATh IMO3UTUBHOE CTPATETMUYECKOE IOBEJACHUE B
pa3IMYHBIX  CUTYyalUsX, NPOSABJISIT  TBOPYECTBO U
BOOOpaKeHHE, OBITh MHUIIMATHBHBIM

OsBjaagenue YHUBEPCAJIbHBIMHA peryasiTUBHBIMH
JelCTBUSIMH:

I') NPUHATHE ce0sl U APYTHX JIIO/Ie:

- NPUHAMATh MOTHBbI WU APryMEHTBl APYIHX JIOACH Ipu
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

- MPU3HABATh CBOE MPaBO U MPaBO APYTUX JFOJEH Ha OMIHOKH;
- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYroTro

YCJI0BCKa

SKCIICPpUMCHTA, BBIIBHKCHU A THUIIOTE3, BBIABJICHHU A

3aBUCHUMOCTH  MEXJIy  MCCIEIyeMbIMHU BEJIMYUHAMU,
00BsCHEHUS TOJYYEHHBIX PE3YNIbTaTOB U (HOPMYJIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX IIOHATHN, TEOPUU M

3aKOHOB
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OK. 07.
ConelicTBOBATH
COXPaHEHUIO
OKpYyKarolen

CpeIbl,
pecypcocOepekeHH
10, MIPUMECHSITh
3HAHUS 00
W3MCHCHHUH KJIMMATa,
010)20500020013§
OEepEeKITUBOTO
MIPOU3BO/ICTBA,

3¢ HeKTUBHO
JNEUCTBOBATE B
Ype3BbIYAHBIX

CUTYyallHAX

B o0s1acTH 3K010rM4YE€CKOr0 BOCIMTAHUS:

- c(OPMHPOBAHHOCTH KOJIOTUYECKON KyJIbTYPbI, HOHUMaHHE
BIIMSHUS ~ COLIMAIBHO-DKOHOMHYECKHMX  IIPOLIECCOB  Ha
COCTOSIHME IPUPOJHOW M COLUHMAIBHOM CpEeIbl, OCO3HAHHE
rJ100aIBHOTO XapaKTepa dKOJOTHUECKUX IpooieMm;

- IUNIAHUPOBAHUE U OCYILIECTBIICHNE JACUCTBUI B OKPYXKarOLIEH
cCpele Ha OCHOBE 3HAHMS LeJed YCTOMYMBOTO DPa3BUTHS
YeJI0BEYECTBa;

AKTUBHOE€  HENpUATHE  JEHUCTBHUW, NPHUHOCAIIUX  BpPENX
OKpY»Karollen cpene;

- YMEHHE MPOTHO3UPOBaTh HEOIArONPUATHBIE IKOJIOTUYECKUE

MOCJIEACTBUS MPEANPUHUMAEMBIX JNEUCTBHUM, MPEIOTBpaIIaTh

UX;

- pacuiupeHue OIbITa  JIEATETLHOCTH  SKOJOTHYECKOM
HaIpaBJICHHOCTH;

- OBJAJCHME  HaBBIKAMH  Y4eOHO-HCCIIEI0BATEIIbCKOM,

HpOCKTHOﬁ n COI_[I/IaJIBHOfI JCATCIIBHOCTH

c(OPMHUPOBAHHOCTh YMEHHS PUMEHSATH TOTy4YECHHBIC 3HAHUS
JUIsl OOBSICHEHHS] OMOJIOIMUYECKUX IPOLECCOB U SBJICHUM, IS
HNPUHSITHS IPAKTUYECKUX PELICHUH B MOBCEJHEBHOW KU3HU C
nenbto obecrieyeHUs 0€30IaCHOCTU CBOErO 370pPOBbS U
30POBbsSl OKPYKAIOUIMX JIIOJEH, COOMIONEHHsS 370POBOTO
00pa3a >KM3HH, HOPM I'PaMOTHOTO TIOBEJICHUSI B OKpYXKaroIen
PUPOIHON cpene; MMOHUMaHHe HEOO0XO0AUMOCTHU
UCIIOJIb30BAHUSl JIOCTHKEHHH COBPEMEHHON OMOJIOTHH H

OMOTEXHOJIOTHH I pallMOHAIBHOTO MPUPOIOTIONH30BAHUS

12




2. CTPYKTYPA W COJIEP)KAHUE OBLIEOBPA3OBATEJILHOM
JTUCHUATIIAHBI

2.1. O0bemM JUCHMINIMHBI ¥ BUABI y4eOHOU padoThl

Bup yuebHoit pabotbi
06bem B yacax

O06bem obpa3zoBaTeNbHON NPOrPaMMbl JUCLIUMIMHDI 148
CaMocTosITeIbHOE 00yYeHHEe 00ya0UIerocst 2

B T.u.

OcHoBHOe cofiepKaHue 146

BT. ..

TeopeTuyeckoe obyyeHue 84

NPaKTUYECKNE 3aHATUS 46

nabopaTopHble 3aHATUSA 16

MNpomexyToyHas aTrecTaums (IK3aMeH)
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2.2. TeMaTH4YeCKUil IJIAH M COAEPKAHNE TUCHUILIHHBI

HaumenoBanue | Cogep:kanue  y4eOHOro marepuaja (OCHOBHOe MW NpogecCHOHAJIBLHO-OPHEHTHpPOBaHHOe), | O0bem | Popmupyembie
pa3/ieJioB M TeM | JIaGOpaTopHbIe U NPAKTHYeCKHe 3aHATHS, IPUKJIATHON MOAYIb (IPH HAJTHYNHT YacoB | KOMIETEHIUH
1 2 3 4
Pa3nen 1. Kierka — cTpyKTYpHO-(p)yHKIMOHAJIbHASI €ANHULA KHBOT'0 2
Tema 1.1. OcHoBHOe colep:KaHue 2
buosorna kak | TeopeTuueckoe odyueHue: 2
HayKa buonorus kak Hayka. CBA3p OHOJIOTMM C JAPYTUMH HayKaMu: OHOXUMHS, Ouodusnka, OHOHMKa,
reHoreorpadust u np. Poxb u mecro Ouonoruu B (OpMHUPOBAHMM COBPEMEHHOW HAy4HOW KapTHHBI MUpA. OK. 02
3HaueHue OMOJOrMYeckux 3HaHui. Mctopus Ouonornu. 3HaueHUE IUTOJOTUU JAJS Pa3BUTHS OMOJIOTUU U
MO3HAHUS MPUPOAbL. MeTOabl LIMTOJOTUH: MUKPOCKOMUS, Xpomarorpadus, 31exkTpodopes, METO] MEUYEHbIX
aToMoB, muddepeHnuanbHoe IeHTpUPyrupoBanne, KyibTypa KIETOK
Tema 1.2. | OcHOoBHOE coaepxaHue 2
Oomas Teopernueckoe o0yueHue: 2
XapaKTepUCTUR PaszpooOpaszue OwocucreMm. OpraHu3aius OHOJOTHYECKUX CHCTEM. YPOBHHM OpraHU3aIlMud OHOCHCTEM:
4 KH3HH MOJIEKYJISIPHO-TEHETUYECKHI,  OpPraHOMAHO-KJIETOYHbIN,  OpPraHU3MEHHbIH,  MOMYJISIUOHHO-BUIOBOM, OK. 02
9KOCHUCTEMHBIN (OMoreoneHoTnyeckuii), ouochepuniii. Hayku, msydarorniue Ouosiormdeckue OOBEKTHI Ha
Pa3HBIX YPOBHSX OpraHu3anuu xu3Hu. OO0Imast XxapakTepuCcTHKa KU3HH, CBOMCTBA JKUBBIX cucTeM. [Ipotiecchl,
MIPOUCXOSIINE B OMOCHCTEMAX
Tema 1.3. OcHOBHOE co/lep:KaHue 4 OK. 01
buosornyeckn | Teoperuueckoe o0yueHue: 4 OK. 02
BajKHBIC Xumuueckuil coctaB kineTku. Heopranuueckue BeliecTBa KJI€TKH, UX OMOJIOTHYECKas POJib. OK. 04
XMMHYECKHE Opranuyeckue BemiecTBa kieTku. buonorndeckue mommumepsl. benku. CtpykTypa u QyHKUUH O€IKOBOM IIK...




COCIMHECHMUA

MoJieKysbl. DepMeHThI, IPUHIIMI UX ASHCTBUS. YTIeBoabl. bronornyeckue GyHKINUN yriieBOIOB.
Jlumuapl. OOmumit mnan crpoenus. [mapodunsHO-ruapodoOHbIe cBolicTBa. Kiaccubukaruss aMmnumaos.

buonornyeckue ¢pynkiun mununos. AT®. Ctpoenne mosnexynsl AT®. buonornueckue ¢pynkiuu ATD

HpaKTquCKI/Ie 3aHATHUA:

Ponp GenkoB, yriieBOJOB M KHPOB B OPraHU3ME YeJIOBeKa. BUTAMHUHBI 1 OMOJIOTUYECKH aKTHBHBIE T0OABKH,
WX 3HAYCHHE B XU3HU OpraHu3Ma 4ejoBeKa. ['Wmo- m aBuTaMHMHO3bl UX mnocienctsus. lIpeacraBnenue
YCTHBIX COOOIICHHWI C TMpe3eHTAIMel, MOATOTOBJIECHHBIX MO TEPEYHIO HCTOYHHKOB, PEKOMEHIOBAHHBIX

mpenoaaBaTcjicM

JlabopaTopHble 3aHATHSA:

JlabopaTtopHnas pabota “Omnpenenenne Butamuaa C B TPOyKTaxX MATAHUS
HO)IFOTOBKa BAapHWaHTOB OIIbITA, Ha6J'IIO)IeHI/Ie 3a Ka4C€CTBCHHBIMH pPCAKIHUAMH, 3allOJIHCHHUC pa60qe171

TabJIMLIbI, UHTEpIpEeTaIis] HaOII01aeMbIX SIBICHUH, (pOopMyIHpOoBaHUE BHIBOJOB

JlabopaTtopHnas pabota «I'unpoduiabHO-TUIPOPOOHBIE CBOMCTBA JIMITHIOBY
[TonroToBka BapHaHTOB OMbITa, HAOIIOIEHHE W3MEHEHHUsS PACTBOPUMOCTH JIMITHIIOB, 3all0JIHEHHE padbovei

TabJIMLIbI, UHTEpIpeTaIis Ha0II01aeMbIX SIBIICHUH, (POpMyIHpOBaHUE BHIBOJOB

Tema 1.4.
CTpyKTypHO-
(pyHKIHOHAIBH
as
OpraHu3anus

KJIE€TOK

OcHoOBHOe co/lep:KaHue

Teopernueckoe o0yueHue:

Knerounas teopus (T. lIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHUSI COBPEMEHHON KIETOYHON
Teopuu. THUIBI KIETOK: 3YKapUOTUYECKass W Ipokapuotuueckas. CpaBHUTEIbHAS XAPAKTEPUCTHUKA KIETOK
9yKapuoT (pacTUTEIbHOM, >KUBOTHOW, TpuOHOIT). CTpoeHue mnpokapuoTH4ecKor KieTkh. OcoOeHHOCTH
CTpoeHUsl TreTepoTpodHOM U aBTOTPO(HON mpokapuoTHUECKUX KiIeToK. CTpoeHHe IMIa3MaTHIecKOn
MeMOpaHbl. TpaHCIOPT BELIECTB Yepe3 MIa3MaTHYECKyt0 MEMOpaHy: MAaCCUBHBIM U aKTUBHBINA. DHIOIUTO3:

MUHOIMTO3, daronuTos. Jk3ouuto3. O0omoUKa WK KieTouHas cTreHka. CTpykTypa U QyHKIHUU KIETOYHOM

OK. 01
OK. 02
OK. 04
IIK...




CTEHKHU PAaCTeHHIA, TprOOB

[Muromnasma. Luto3omb. Lutockener. OnHOMeMOpaHHbIE OPraHOUABI KJIETKU: JHJOIUIa3MaTHYECKasl CETh
(BIIC), ammapar I'oapmpkH, JU30COMBI, NEPOKCHUCOMBI, BaKyOJM pPAcTUTENbHBIX KiIETOK. CTpoeHue u
(GyHKIMU 0THOMEMOpaHHBIX OPraHouAOB KieTku. Kitetounstit cok. Typrop.

[lonyaBTOHOMHBIE ~OpPraHOWIbBl KJIETKU: MUTOXOHAPUM, IUIACTHJBI: XJIOPOIUIACTBI, XPOMOILIACTHI,
JIEMKOIIIACTBI, X CTPOCHUE U HDYHKUMHU. SIepHbIi annapaT KJIETKH, CTPOCHHE U (DYHKIIHH.

HememOpaHHble oOpraHouabl KJIETKU: pHOOCOMBI, MHUKPOTPYOOUKH, KIJIETOUHBIH 1eHTp. OpraHou]sl

JBUKEHUS: pECHUYKH U KT'YyTUKH. CTpoeHue U pyHKIMN HeMeMOpaHHBIX OPraHOUIOB KIIETKU

JlabopaTopHble 3aHATHSA:

JlabopatopHast padota «CTpoeHHE KIETKH (pacTeHHUs, >KUBOTHBIC, TPHObI) W KICTOYHBIC BKIFOUCHUS
(kpaxmaJl, KapOTHHOU/IBI, XJIOPOTIIIACTHI, XPOMOTLIACTHI )

[IproOperenune onbiTa NPUMEHEHUS! TEXHUKH MUKPOCKOTTMPOBAHUS MPH BBIMOJIHEHUN J1a00PAaTOPHBIX padoT.
[ToaroroBka MuKpornpenapaToB, HaOJIIOACHHE C MOMOIIbIO MUKPOCKOTMA, BBISABICHUE Pa3IHudil MEXIY

M3y4aeMbIMU 00BbEKTaMH, UHTEpIpeTalys HaOIr0AaeMbIX SBJICHUH, (OPMYITHPOBAHUE BHIBOJIOB

JlabopaTtopHnas paborta «IIpoHuIaeMocTh MeMOpaHBbI (T1a3MOJIN3, JETIIa3MOTI3))
[TpuoOpeTenue omnpiTa NPUMEHEHNST TEXHUKH MHUKPOCKOIIMPOBAHHUS TIPH BBITIOJHEHUH JIA00OPATOPHBIX padoT.
[ToxroroBka MHKpOTpenapaToB, HAOJIOJECHHE C TOMOIIBI0 MHUKPOCKOTIA, BBISBICHUE DPA3IUYUNA MEXIY

M3y4aeMbIMU 00BbEKTaMH, UHTEpIpeTalys Ha0Ir0AaeMbIX BICHUHN, (OPMYIHPOBAHUE BHIBOJOB

Tema 1.5.
CTpykKTypHO-

(pyHKIHOHAIBH
ble  (paKkTOpBI
HACJIE/ICTBEHHO

CTH

OcHOBHOE co/lep:KaHue

Teopernueckoe od0yuenmue:

CtpoeHnie XpoMOocOM. XpOMOCOMHBI HAOOp KIETOK, I'OMOJIOIMYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI,
rarmiouaHbil u aurutonaHeld Habop. HyknennoBbie kucnotel. JJHK m PHK. Crpoenmne Hyki1enHOBBIX
kucinoT. Hykneoruasl. KomnnemeHntapuslie a3otucteie ocHoBanusd. [Ipasuno Yapradda. Crpykrypa JHK —

nBoiiHas crnupaib. Mecronaxoxaenue u Ouonoruueckue ¢pynkuuu JJHK. JIHK-skcnepruza. Bunsr PHK.

OK. 01
OK. 02




Oyukuu PHK B kietke

HpaRanecmle 3aHATHUA:

Pemenune 3amaq Ha OMpCACIICHUC NOCIICAOBATCIBHOCTH HYKJICOTUIOB

Tema 1.6. OcHoBHOe coep:kaHue

IMpoueccsl Teoperudeckoe od0yueHue:

MaTPUYHOI'O Marpuunsiii cunre3 JTHK — permukanus. Ipuanuns! perumkanuu JIHK. Mexannsm perummkannn JTHK.

CHHTE3a Penapauuss JIHK (mopemuiekatuBHas, nocTtpersekaTuBHas). Peakuuu marpuuHoro cuHtesa. [IpuHumn
KOMIUIEMEHTAPHOCTH B peakuusax marpuuHoro cuHresa. JJHK u rensl. I'eHeTnmueckuil kox, ero cBoucCTBA. OK. 01
Tpanckpunuuss — marpuunbii cuHTe3 PHK. Tpancnsuus um e€ stambl. YcinoBuss OuocuHTe3a Oenka. OK. 0
Crpoenue T-PHK u xonupoBanue amuHokucioT. Posib pubocoM B GMocrHTE3€e Oenka .
IIpakTHYecKkue 3aHATHS:
Pemenue 3a1ay Ha onpeesieHne NOCae10BaTeIbHOCTH AMUHOKHCIIOT B MOJIEKyJie Oerka.
Pemenne 3amau Ha omnpeneneHue MOCIENOBATENbHOCTH AMMHOKHUCIOT B MOJIEKyJde Oeilka B ciydae
W3MEHEHUS MOCIe0BaTeIbHOCTH HyKiIeoTH0B JIHK

Tema 1.7. OcHoOBHOe cojiep:KaHue

Hexnerounsie | Teoperuueckoe od0yueHue:

(¢opmbl xU3HM | Bupychl — HEeKIIeTOYHBIC (POPMBI KU3HH U OOJUraTHbIC Mapas3utbl. CTpOCHHE MPOCTHIX M CIIOKHBIX BUPYCOB,
perpoBupycoB, Oakrepuodaros. Kuznennoii uukia JHK-comepxkammux upycoB, PHK-conmepkammx OK. 02
BUpPYCOB, Oakrepuodaros. BUY, renatut yenosexa. '

OK. 04

bakrepuu. Obmas xapakrepuctuka. [lonarue mramMMm. Bupychl u 6akrepun: cX0AcTBa U pa3InyMsl K

IIpakTHYecKue 3aHATHSA:

BI/IpyCHBIC u 6aKTepI/IaJ'IBHBIe 3a00JIeBaHUs. O6H_[I/Ie MPUHIUIIBI UCIIOJIB30BAHHUA JICKAPCTBCHHBIX BCUICCTB.
OcoOeHHOCTH MMPUMCHCHU A aHTHOMOTHKOB.

Hpe,Z[CTaBJ'IeHI/IC YCTHBIX COO6H.ICHPII>1 C HpCSGHTaHHCﬁ, MNOATOTOBJICHHBIX TI0 TCEPEYHKO HCTOYHUKOB,




PCKOMCHIOBAHHBIX IMMPCIIOAABATCIICM

Tema 1.8. OcHoBHOe coep:kaHue OK. 02
Oomen Teopernueckoe o0yueHue:
BeIIECTB M | AccuMmIsInug U JUCCUMWISIUS — JBE CTOPOHBI merabonusMa. THumbsl 0OMeEHa BEIECTB: aBTOTpO(bHLIfI u
npeBpamienne | rerepoTpoHbIN, adpoOHBIM 1 aHa’pOOHBIN. DHepreTuueckoe odecnedeHne kietku: npespamenne AT B
JHEPruu B | 0OMEHHBIX mporeccax. PepMEeHTaTUBHBIN XapaKTep Peakiuii KIETOYHOTO MeTaboIu3ma
KJIeTKe [lepBUYHBIN CHHTE3 OpraHMYeCcKUX BellecTB B kieTke. [lnactuueckuit oOMeH. PoTocuHTE3. XEMOCUHTES.
AHa’poOHBIN  dHepreTudyeckuii oOMeH. AHa’poOHble oOpraHu3Mbl. bpoxeHue, aBTOTpOdHBIN U
rerepoTpodHBIA THII MUTAaHUS. AHA’POOHBIE MHUKPOOPTaHM3Mbl KaK OOBEKTHl OHMOTEXHOJIOTHH. OTambl
sHepreTryeckoro ooMena. I'mukonus. buonornueckoe okuciaeHue, I KIETOYHOE JbIXaHHEe
Tema 1.9. | OcHoBHOE coxepxaHue
Ku3HeHHbIH Teoperuyeckoe od0yueHue:
OMKJI  KJeTKH. | Kilerounslil 1k, ero nepuoasl u peryisinus. [lepuonst matepdaspl ux ocodbennoctu. Juddepenuanus OK. 02
MmuTo3. Meii0o3 | KIEeTKH M apecT KICTOYHOTO mukia. Jlenenue kietku — Muto3. CTaaun MUTO3a U IPOMCXOISIINE TPOIIECCHI. OK. 04
Kapuokunes n uurokuHes. buonornueckoe 3HaueHre MUTO3a. Meio3 — PEAYKIIMOHHOE JEICHUE KIIETKHU. HK
Cramum Meiio3a. Meiio3 — ocHOBa MOJOBOro pasmHokeHus. IloBeneHue XpomocoM B MeHo3e.
Kpoccunroep. buonorudeckuii cmbicn wmeios3a. Dddektel Meio3a. Meiio3 B IKU3HEHHOM ITUKIIS
OpraHu3MOB
Paspnen 2. Crpoenue u GpyHKIMH OpraHu3mMa
Tema 2.1. Conep:xanue
OK. 02
Ctpoenne IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJCPKAHUE TEOPETHYECKOT0 00yYeHHUs OK. 04
OpraHusma OpnHoxneTounble opraHu3Mbl. KojoHHMallbHbIE OpraHuW3Mbl. MHOTOKIETOYHBIE OpPraHu3Mbl. B3anMocBs3b HK'

YacTe MHOTOKJIETOYHOI'O OopraHusma. (DYHKI_II/ISI. OpraHH U CHUCTCMBI OPIraHOB. AHHapaTLI OpTaHOB.

I'omeoctas opraHru3Ma 1 €ro nNoAACprKaHre B IIPOLUCCCC KUZHCACATCIIbHOCTH.




@DyHKIMOHANbHAS cUcTeMa opraHoB. TkaHu pacTeHuil. TkaHM KMBOTHBIX U 4esloBeka. OpraHbl pacTeHHM.
Opranel U cUCTEMBl OPraHOB >KMBOTHBIX M YEJIOBEKA. 3HAYEHHUE OIOPBI, IBUKEHUS, MUTAHUSA, JbIXaHUS,

TpaHCIIOpTa BEUICCTB, BBIACIICHUA, 3aAlIUTLI. 3HaucHUE MPOABJICHUA PA3APAKHUMOCTH U PEryIAlUuN

*B Tom 4ncie Ha BLIOOP 00pa30BaTe/IbHOI OPraHU3ALUMN:

Jst mpodeccuii/cnenuanbHOCTe!, CBA3aHHBIX ¢ 00BEKTOM n3yudeHus “‘PacteHus’” TeopeTndeckuii MaTepuain
TeMbl “CTpoeHHe OpraHu3ma’ u3ydaercsl YriyOJeHHO Ha IpUMEpe OpraHu3Ma pacTeHuid. TKaHU, OpraHbl u

CHUCTEMBI OPraHOB YEJIOBEKA U KUBOTHBIX PACCMATPHUBAIOTCSI 0030PHO

Jia  npodeccuii/criennanbHOCTEN, CBSI3aHHBIX C OOBEKTOM u3ydeHHs ‘YKHMBOTHBIE” TEOPETUUECKHM
Matepuan Tembl “CTpoeHHe OpraHu3ma” H3ydaeTcsl yIriIyOJeHHO Ha IpHMEpEe OpraHu3MOB >KMBOTHBIX.

TkaHu, opranbl U CUCTEMBI OPraHOB PACTEHUH U YeJIOBEKA pacCMaTpPUBAIOTCS 0030pHO

Jlia npodeccuit/crienuanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM HM3ydeHHs “UenoBek” TeOpeTHUECKUi maTepuan
Tembl “CTpoeHHE OpraHm3Ma’ U3y4aeTcs YriyOJIeHHO Ha TIPUMEpe OpraHu3Ma 4yenoBeka. TkaHu, OpraHbl U

CUCTEMbI OPraHOB PACTEHUH M )KUBOTHBIX PACCMATPUBAIOTCS 0030pHO

Tema 2.2.
Dopmbl
Pa3MHOKeHUs!

OpraHu3MoB

Conep:xanue

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHNE TEOPETHYECKOT0 00yUeHUst

(DOpMBI Pa3sMHOKCHUA OPraHU3MOB. becmnonoe 1 monoBoe Pa3MHOXKCHHC. BI/I,Z[BI OecroJioro PAa3MHOKCHUA:
IIpoCcToC ACJICHHEC HaABOC, IIOYKOBAHHUE, Pa3sSMHOXCHUC CIIOpaMH, BETCTAaTHUBHOC Pa3MHOXCHUC,

(bpal"MeHTaI_[I/IH, KIIOHMPOBAaHUC. ITonosoe Pa3MHOKCHHUC.

*B ToM 4HcJe HA BLIOOP 00pa30oBaTeIbHOM OPraHu3aluu:

Jnia npodeccuii/cniennaabHOCTEH, CBA3aHHBIX C 00BEKTOM u3yueHus “PacteHus” TeopeTudeckuii MmaTepuant
TeMbl “@OpMBbI pa3MHOKEHHS OPraHU3MOB” H3ydaeTcsl YIriIyOJeHHO Ha MpHMEpEe OpraHm3Ma pacTeHUU.

Pa3zMHOKeHHE YeT0BEKa U >KUBOTHBIX paccMaTpuBarOTCA O630pHO

Jns  mpodeccuit/cnennanbHOCTEN, CBS3aHHBIX C 00bekTOM u3ydeHHs ‘“YKUBOTHBIE” TeopeTHdecKuit

MaTepuasl TeMbl “@OopMBbl pa3MHOXKEHHS OPraHU3MOB’ H3ydaeTcs YriyOJeHHO Ha IpUMepe OpraHu3MOB

OK. 02




KUBOTHBIX. Pa3MHOXKEHHE pacCTeHUI U YeTIOBEKa pacCMaTPUBAIOTCS 0030pHO

Jnst mpodeccuii/cnennanbHOCTeH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “UenoBek” TeopeTUYEeCKHil MaTepHrai
TeMbl “@OpPMBI Pa3MHOKCHHSI OPraHW3MOB’ W3ydYaeTCsl YIUIYOJEHHO Ha MPUMEpPE OpraHu3Ma 4YelOBeKa.

Pa3mHOXKeHNEe pacTeHHI U )KUBOTHBIX PACCMATPHBAIOTCSI 0030PHO

Tema 2.3. OcHoOBHOe coep:KaHue
Omnrorenes Teopernueckoe odyueHue:
JKHUBOTHBIX M | ['ameToreHe3 y *kuBOTHbIX. CrniepmaToreHe3 u ooreHe3. CTpoeHHE NOJIOBBIX KiIe€TOK. OIUIOJOTBOpPEHHE U
YyeJIOBEKa SMOpHOHAJIbHOE pa3BUTHE XKUBOTHBIX. [lapTeHorene3. DmOpuorenes (Ha npumepe JaHueTrHuka). Craguu
OK. 02
sMOpHoOTeHe3a
OK. 04
Poct u pasButne xuBoTHbIX. [locTamOpronanbHelil nepuon. Ipsmoe u Henpsimoe pasButHe. PazBurtue c
MeTaMop(}o30M y OECTIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. CTauN MOCTIMOPUOHATILHOTO Pa3BUTHUS Y
KUBOTHBIX M 4ejoBeka. Ilepuoapl oHTOreHesa uyesoBeka. buojormueckoe crapeHHMEe U CMEpTh.
I'eponToniorus
Tema 2.4. | OcHOBHOe collepKaHue
Onrorenes Teopernueckoe o0yueHue: OK. 02
pacrenmi l'ametodut u crnopodur. PasmMHOXKEeHHE W pa3BUTHE BOJOpOCicH. PasMHOXEHHE W pa3BUTHE CIIOPOBBIX OK. 04
pacteHuii. PasMHOXeHME U pa3BUTUE CEMEHHBIX pacTeHuil. PocT. [lepropl OHTOreHe3a pacTeHUi
Tema 2.5. | OcHOBHOE cO/lep:KaHue
OcHoBHBIC Teoperudeckoe o0yueHue:
NOHATHS ['eHeTnka Kak Hayka O HACJIEACTBEHHOCTH U U3MEHUYHUBOCTHU OPraHU3MOB. OCHOBHBIE T€HETHUECKUE TTOHATHUS OK.02
reHeTHKH n cuMBoubl. ['eH. ['enorun. denotun. AsuenpHble reHbl. AIbTepHaTHBHbIE NPU3HAKU. JOMUHAHTHBIA U '
penieccuBHBIA TNpu3Haku. ['omo3urora u rereposurora. Yucras nuuus. ['mbpuabl. OCHOBHBIE METO/IbI
TeHETUKHU: THOPUI0JIOTUYECKUHN, IINTOJIOTMUECKUE, MOJIEKYISIPHO-TEHETUYECKHE
Tema 2.6. | OcHOBHOE coepKaHHe OK. 02




3akonomepHoc | Teoperudeckoe o0yueHue: OK. 04
TH 3akoHOMEpHOCTH 0Opa3oBaHusi rameT. 3akonel I'. Mennens: Monorubpuanoe ckpemuBanue. IIpaBuio
HACJICJOBAHUSA | JOMHUHUPOBAaHUS. 3aKOH €IMHOOOpasWsi TIEpBOrO TOKOJICHUS. 3aKOH pACIICIUICHHS IMPU3HAKOB.
[utonornyeckue OCHOBHI MOHOTMOPHIHOTO CKpelIMBaHUs. ['HIOTe3a YMUCTOTHI TaMeT. AHaIU3UPYIOIIEe
ckpemuBanue. JIUruOpuaHOE  CKpelIMBaHHWE. 3aKOH  HE3aBHCHMOTO  HACIEJAOBAHHS  IMPHU3HAKOB.
[TonmuruOpuaHoe HacIeAOBaHUE U €T0 3aKOHOMEPHOCTH
Tema 2.7. | OcHOBHOE cojepKaHHue OK. 01
B3aumopeiicte | Teopernueckoe o0yueHue: OK. 02
He reHoB l'eHoTun kak menoctHas cucrteMa. MHOXKECTBEHHOE AercTBUE TeHOB. llneiioTponus. MHOKECTBEHHBIN
ajuienn3M. B3anmoielicTBre amienbHbIX reHoB. KogoMuHaupoBanue. BzanmoeicTBre HeaulebHbIX TEHOB.
Komniemenraprocts. Onncras. [lomumepus
Tema 2.8. | OcHOBHOE coaepKkaHHe
CuemnienHoe Teopernueckoe o0yueHue: OK. 01
HacjenoBaHue | 3akoHbel T. Moprana. CrenieHHOE HAcleJOBaHUE I'€HOB, HApYyLICHHE CLEIUIEHUS. XPOMOCOMHAas TEOPHs OK. 02
NPU3HAKOB HAaCJEACTBEHHOCTH. ['eHeTMdeckoe KapTUpoBaHUE XpoMocoM. Mcrnonb30BaHHE KPOCCHHIOBEpa Ui
COCTaBJICHUSI TEHETUYECKUX KapT XpOMOCOM
Tema 2.9. | OcHOBHOE cO/Iep:KaHue
I'enernka mona | Teopernyeckoe o0yueHune:
XPpOMOCOMHBI MEXaHHU3M OIPEICICHHs Moja. AyTOCOMBI U TOJIOBBIE XpPOMOCOMBI. I'OMOrameTHBId U
rereporaMeTHelii moJjl. ['eHeTHyeckass CTpPyKTypa TMOJOBBIX XpoMocoMm. HacnenoBanue mnpu3HAKOB, OK. 01
CIICIUICHHBIX C OJIOM OK. 02

IIpakTHYecKue 3aHATHSA:

Pemienue 3amaq Ha OnpeaACIICHUEC BEPOATHOCTU BOSHUKHOBCHUA HACJIICACTBCHHBIX ITPU3HAKOB, CHCIIJIICHHBIX C

IIOJIOM, COCTABJICHUC TCHOTUIINYICCKHUX CXEM CKPCUIMBAHUA




Tema 2.10.

OcHoBHOe coepkaHue

I'enernka Teopernueckoe o0yueHue:

YeJl0BeKa Kapuotun wuenoBexka. Meroapl H3y4yeHUs TEHETUKM 4YEJIOBEKA: T'E€HEAJIOTMYECKUU, OIM3HEIOBBIH,
[UTOTCHETUYCCKHU, OMOXMMUYECKUH, MOIMYJIAIHOHHO-CTaTUCTHYCCKHA. HacnenacTBeHHbIe 3a0o0eBaHus
yenoBeka. ['@HHbIe M XpOMOCOMHBIE  OOJIe3HM  dYelloBeKa.  boyiesHM ¢ HaclneACTBEHHOU OK. 01
MPEAPACIIONOKEHHOCThIO. 3HAUEHUE MEAUIIMHCKON T'eHETUKH B TIPEIOTBPAIICHUH U JICUCHUU TeHETHYECKUX ‘

OK. 02

3a00J1€BaHM YeIOBEKa
IIpakTHYecKkue 3aHATHS:
Pemenne 3amau Ha ompenereHUE BEPOSTHOCTH BO3HHUKHOBEHMSI HACJIEICTBEHHBIX IMPU3HAKOB, WCIOJB3YS
METOJIbl TCHETHKH YEJIOBEKA, COCTABJIICHHE TCHOTHUITMUECKUX CXEM CKpemuBaHus. [IpencraBiieHne yCTHBIX
COOOIIEHUH C Tpe3eHTAIMeN O HACICICTBEHHBIX 3a00JI€BaHMUSIX YEIIOBEKA

Tema 2.11. | OcHOoBHOE coxepkaHue

3akonomepHoc | Teopernueckoe o0yueHune:

TH BszaumopneiictBue reHotuna u cpeabl npu  popmupoBaHuu ¢deHoTurna. V3MEHUMBOCTH MPU3HAKOB.

H3MEHYMBOCTH | KaueCTBEHHbIE U KOJIUYECTBEHHBIE IPU3HAKN. BH/IbI ”3MEHUMBOCTHU: HACJIEACTBEHHAS U HEHACIIEICTBCHHAS.
3aK0H TOMOJIOTHYECKUX PSJIOB B HacleAcTBeHHOU n3MeHunBoctu (H.M. BaBuiioB). OK. 01
Monudukanronsasi, wid (QEHOTUIUYECKass HM3MEHUYMBOCTh. Poiib cpenpl B MOAM(PHUKAIIMOHHOMN OK. 0
n3MeHunBocTH. Hopma peakuuu npusHaka. BapualimoHHbIN psii M BapualMOHHAs KpUBas. XapaKTepUCTUKA OK. 04
MOAU(PHUKAITUOHHON U3MEHYUBOCTH HK

HaCJ'IeI[CTBeHHaH, WM T€HOTUIIMYECKas U3MEHUYMBOCTh. KOMOHMHATHBHAS H3MEHUYHBOCTD.
My’TaL[I/IOHHaH W3MEHUMBOCTh. Bubl MYTaHHfII I'CHHBIC, XpPOMOCOMHBIC, TI'CHOMHLIC. HpI/I‘II/IHLI

BO3HHUKHOBCHUS MYTaI_II/IP’I

IIpakTHYecKue 3aHATHSA:

Pemenne 3amaq Ha ONPCACIICHHUC TUIIA MYTallUU IIPpU NEpcaavdc HACICACTBCHHBIX IMMPHU3HAKOB, COCTABJICHHUC




TFCHOTUIIMYCCKUX CXCM CKPCIIUBAHUA

Tema 2.12. | OcHOBHOe coiep:kaHue

Cenexnus Teopernueckoe o0yueHue:

OpraHu3mMoB Cenekuus Kak Hayka. MeTobl CeNeKIMOHHON paboThl. ['eTeposnc u ero npuunHel. VickyccTBEHHBIN 0TOOD: OK. 01
MacCCOBBIH U MHIUBHUIYaJIbHBIN. DTanbl KOMOMHAIMOHHOH cenekuuu. CopT, HOpoja, mTaMm OK. 02
ANropuTMBbl pelieHne 3ajad Ha ONPEENIEHNE BOZMOKHOIO BOSHUKHOBEHHUSI HACJIEICTBEHHBIX ITPU3HAKOB 110
CEJIEKIIUH, COCTABJIEHNE T€HOTUITNYECKUX CXEM CKpPELIUBAHUS

Paznen 3. Teopus 3BoII0OIMH

Tema 3.1. | OcHoBHOE coJepKkaHue

HUctopus Teopernueckoe o0yueHue:

IBOJIIOIMOHHOT | [IepBble 3BOJIIOIMOHHBIE KOHUENIMHU. ['pamyanuctuueckas sBomonoHHas koHuenmus JK.b. Jlamapka.

0 yueHHs JBuxymue cuisl 3Bomonun. Kpeaunonusm u tpancopmusm. Cucrematrka K. Jlunnes u e€ 3nauenue yis OK. 02
(hopMUPOBAHUS UICH SBOJIOLUH OK. 04
[Ipeanochlnkn BO3HMKHOBEHHWS JapBHHU3MA. DBOJIIOIHS BUAOB B Mpupoje. boprba 3a cymiecTBOBaHHE. [K...
EcrectBennsiii  oTO0p. JluBepreHimss Tpu3HakKoB ©  BHAooOpazoBaHue. (OCHOBHBIC  TOJIOKEHUS
cuntetnyeckoi Teopur sBomonuu (CTD). Ponp sBomronmoHHOW Teopuu B (GOPMHPOBAHWM HAYIHOU
KapTUHBI MUpa

Tema 3.2. | OcHOBHOE cO/lep:KaHue

Mukpossouaron | Teoperuueckoe o0ydyeHue:

usi MUKpO3BONIONUS M MaKpOABOJIOLUHKSA KaK d3Talbl SBOJIOIMOHHOTO IMpolecca. [ eHeTHdeckue OCHOBBI
SBONIIONMK. MyTanuu ¥ KOMOMHAIIMM Kak >JIEMEHTApPHBIM ABOJIOUMOHHBIN Martepuan. [lomymsauust kak OK. 02

2JIEMEHTapHasl €AUHULIA SBOIIOLUH.
JBwxymie cuibl ((akrtopel) 3BoSOLNUM. MyTalMOHHBIA MpolecC M KOMOWHATHBHAs WM3MEHYHUBOCTD.

Murpauus.  M3omsiuus — momyssinmidi:  reorpaduyeckas  (IpoCTpaHCTBEHHast),  OMOJOrHyecKas




(penpotyKTHBHAs).
EcrectBennblit 0TO0p — HampaBisronuid Gaktop sBomonun. bopbba 3a CyliecTBOBaHHE KaK MEXaHU3M
JEWCTBUSL €CTECTBEHHOTO 0TOOpa B momyisiusx. Bua u ero kputepun (mpusHaku). BugoobpasoBanue kak

pe3yabTaT MUKPO3BOIIOLUH

Tema 3.3. | OcHoBHOE coaepKaHue

MakposBoamwn | Teoperuueckoe o0ydyeHue:

us Maxkpoasosmtonus. @opMbl 1 0CHOBHBIE HanpaBieHust MakpolBosonnu (A.H. CesepuoB). Ilytu noctukenus OK. 02
OMOJIOTUUECKOTO Tporpecca: apoMopdo3, HIUOaJaNTanus, oOmas aereHepanus. MeToabl HU3ydeHUs .
MaKpO3BOJIIOLMHU. 3aK0oH 3apoibiiieBoro cxoacTtsa (3akoH K. bapa). buorenernueckuit 3akon (3. ['ekkensb,
®. Mrosmiep). OO0rire 3aKOHOMEPHOCTH (IIpaBHJIa) 3BOJIOLUN

Tema 3.4. | OcHoOBHOE coep:KaHUE

Bo3nukHoBenu | Teoperuueckoe o0ydyeHuHe:

€ M pa3BUTHE | [UMOTE3bI U TEOPHH BO3HUKHOBEHHS >KM3HU Ha 3emile: KpeallmOHU3M, CaMOIPOHM3BOJIBHOE (CIIOHTAHHOE) OK. 02

JKU3HH Ha | 3apOKJeHHMEe, CTAl[MOHApHOE COCTOSHHE, IMaHcmepMus, Ouomnos3. Hawano opraHnuyeckoil 3BOIIOIUU. OK. 04.

3emure [TosiBieHMe TMEpBBIX KIETOK. ODBOJIONHUSA MeTaboJrM3Ma. DBOIONUSA TEPBbIX KIETOK. I[IpokapuoTel u [K...
sykapuoThl. [IpoucxoxkaeHrne MHOTOKIIETOUHBIX OPraHu3MOB. BO3HHKHOBEHHE OCHOBHBIX IIAPCTB 3YKApUOT.
OcHOBHBIE YepThI HBOJIIOLIUU PACTUTEIHHOTO MUpa. OCHOBHBIE YEPTHI ABOJIIOLIUU KUBOTHOTO MHUpa

Tema 3.5. | OcHoBHOE co/lep:KaHue

IIpoucxoxnenn | Teopernyeckoe o0yueHmne:

€ 4ejiOBeKa — | AHTpOMoOJOrus — Hayka o 4eyoBeke. CucremMaTHdecKoe MoJIokKeHue uenoBeka. CXOJICTBO 4EOBEKa C OK. 02

AHTPONOIreHe3 | )KMBOTHbIMH. OTJIMYMS YEJIOBEKA OT JKUBOTHBIX. lIpsIMOXOXIE€HME W KOMIUIEKC CBSI3aHHBIX C HUM OK. 04.
MpHU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOU CUTHANIBbHOU cucTeMbl. COOTHOIIEHHE OMOIOTHYECKUX H [K...

COMAJIbHBIX CI)aKTOPOB B aHTPOIIOTCHE3C

OcHoBHBIC CTauu aHTPOIIOTrCHE3A. I[pI/IOHI/ITeKI/I — HNpCAKU YCIIOBCKA U tICJ'IOBCKOO6pElBHI>IX 00€3bsH.




[IpoTroanTpon — NpeAIEeCTBEHHUK YeI0oBEKa. ApXaHTpOIl — ApeBHENHNM uenoBek. [laneoantpon — apeBHuit
yenoBeK. HeoaHTpoI — uenoBek COBPEMEHHOTO THUIA. DBOJIOLUS COBPEMEHHOTO YEJIOBEKA.

UYenoseueckune pacbl. OCHOBHBIE OOJIBLLIME pachl: €BpoINeouAHas (eBpa3uiicKas), HErpo-aBCTPATOUIAHAS
(3xkBaTOpUaNbHAsA), MOHIOJIOUAHAs (a3MaTCKO-aMepUKaHCKas). BpemMs u  MecTo BO3HMKHOBEHMS

YCIIOBCUCCKUX pac.

HpaKTquCKI/Ie 3aHATHUA:

Bpems u mytn paccenenust 4yenoBeka mno miaHere. IIpucrnocoGiIeHHOCTh YenoBeKa K Pa3HbIM YCIOBUSAM
cpensl. Bnusinue reorpaguueckoii cpepl Ha MOp(HOJIOTHIO U (PU3HOJIOTHIO YETIOBEeKa
3amuTa JeHT BpEMEHU U MEHTAJIbHBIX KapT B (popMare YCTHOTO COOOILIEHUS, MOATOTOBIEHHBIX MO MEPEUHIO

HCTOYHHUKOB, pPCKOMCH/IOBAHHBIX MPEIIOJaBATCIICM.

Paznen 4. Dxoaorusa

Tema 4.1. | OcHOBHOE cO/lep:KaHUEe
Jxoyiornyecku | TeopeTrnueckoe ooydyeHue:
e ¢axkropbl M | Cpeapl 0OMTaHKS OPraHU3MOB: BOIHAS, HA3EMHO-BO3/IYIIIHAS, [IOUYBEHHAs, BHYTPU OpraHu3MeHHast. Ousuko- OK. 01
cpeabl JKU3HH XUMHYECKHE 0COOCHHOCTH cpell oOuTaHus opraHu3MoB. [IpucnocobieHuss OpraHu3MoB K KU3HU B Pa3HBIX OK. 07
cpenax. Ilonsitue nskomoruyeckoro dakropa. Krnaccuduxanus skonorunyeckux ¢axropon. Ilpasuio
muanmyMa 1O. JInbuxa. 3akon TonepantHoct B. [lendopna
Tema 4.2. | OcHOBHOE cO/lep:KaHue
Homyasinus, Teopernueckoe odyueHue:
OK. 01
coolIecTBa, DKoJIOTMYECKasi XapakTEepPUCTHKAa BUJA M MOMYISUMU. OKOJOTMYECKas HUIIA BHAA. ODKOJOTMYECKUE OK. 00
IKOCHCTEMbI xapakrepuctuku nomynanuud. CoobuiecTBa U sKocucTeMbl. buonenos u ero crpykrypa (B.H. Cykaues). OK' 07
Cesi3u Mexay opraHusmMamMu B OuolieHo3e. CTpPyKTypHbIE KOMIIOHEHTBI SKOCHUCTEMBI: IPOJIYIICHTHI, HK'

KOHCYMCHTBI, pCAYLICHTHI. prTOBOpOT BCIICCTB U IIOTOK DHEPTHUU B SKOCHUCTEMC. TpO(I)I/I‘IeCKI/Ie YPOBHHU.

AHTpOHOFCHHBIC DKOCHUCTEMEL. AT POIKOCUCTEMEIL. Otmmuwns arpodKoOCUCTEM  OT ouor COILICHO30B.




VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCUCTEM

HpaRanecmle 3aHATHUSA:

Tpoduueckue nenu u cetn. OCHOBHBIE MOKa3aTeIN YKOCUCTEMBl. bruomacca n mpoaykius. DKOJIOTHYECKHE
MMpaMu/Ibl yucell, OuoMaccel U s3Hepruu. [IpaBuio nupaMuisl SHEPIUU.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX DPACUETHBIX 3aJaHUIl IO IEpPeHOCy BElIlecTBa W DHEPruu B

HKOCHUCTEMAX C COCTABIICHHE TPOPHUUECKHX IETIeH U MUpaMul OMOMacChl U YPHEPTUU

Tema 4.3. | OcHOBHOE coiepKaHue
buocdepa - | TeopeTuueckoe odyuenue:
rjaodajabHas buocdepa — xxuBas o6o10uka 3emnau. Pazputre npeacrasieHuit o ouochepe B tpyaax B.M. Bepnanckoro.
akojioruveckasi | O6mnactu 6nocdeps! u e€ coctan. JKuBoe BemiecTBo 6uochepsl U ero PyHKIUU OK. 01
cucremMa 3akoHOMEpHOCTH cylecTBoBaHUA Ounochepsl. OcobeHHOcTH Ouocepbl Kak II00aTbHOM 3KOCHCTEMBI. OK. 02
Jlunamuueckoe paBHOBecHe B Onocdepe. PurmudnocTh siBneHuit B 6uocdepe. KpyroBopoTsl BemiecTs u OK. 07
OMOreoXUMHYECKHUe HUKIBL. [ T00anbHbIe 3KOJIOTHYeCKHE MPOOIeMbl COBPEMEHHOCTHU U MYTH UX PELICHUS [K...
IIpakTHYecKkue 3aHATHS:
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/lad Ha OMpeeSieHUe IJIOU[aAd HACAKICHUU JUIs
CHIDKEHUSI KOHIIEHTPALIMU YTIIEKUCIIOTO ra3a B aTMoc(epe CBOETro peruoHa MposKMBaHUs
Tema 4.4. OcHOBHOE co/lep:KaHue
Bansinue Teopernueckoe o0yueHue: OK. 01
AHTPONMOreHHbI | AHTPOIIOTEHHBIE BO3JEHCTBUS Ha Ouocdepy. 3arps3HeHHs Kak BHUJ aHTPOINOTEHHOTO BO3JEHCTBUS OK. 02
X (akTOpoB Ha | (xumuueckoe, @usuueckoe, OGuoIO2UYECKOE, OMXOObI NPOU3BOOCMEA U nompebienus). AHTPOIIOTCHHBIC OK. 04
ounocdepy Bo3IeiicTBUs Ha aTMOoc(hepy. BosneiicTBus Ha runpocdepy (3aepsisHeHus: u ux uCmo4HUuKU, UCMOWEHUs. 800). OK. 07
BosneiictBuss Ha stochepy (Odecpadayusi nouswl, 6o30elicmeue HA 20pHble NOpOOd, Heopa). IIK...

AHTpPOTIOTEHHBIE BO3JCUCTBUA HAa OMOTHYECKHE CcOOOIIecTBa (reca u pacmumenvHvle CO0OUWecmaa,

HCUBOMHBLLL MUP)




Tema 4.5.
Biusinue
COLAJIbHO-
IKOJIOTHYEeCKUX
(¢pakTopoB Ha
310pOBbe

YeJ0BCKa

OcHoBHOe coepkaHue

Teopernueckoe o0yueHue: 4
310poBbe U €ro cocraBisitomive. PakTophl, MOJOKHUTEIBHO M OTPULATEIBHO BIIMSIOLIME HA OPTaHU3M 2
4enoBeKka. BpenHbie MPUBBIYKK: MOCTEACTBHUS U Mpodmiaktuka. [IpodieMa TeXHOTCHHBIX BO3ICHCTBHIA Ha
3JI0pPOBBE UEIIOBEKA (DIEKTPOMArHUTHBIE TOJs, OBITOBAas XMUMHS, W30BITOYHBIC IIYMBI, paJvanus W T.IL.).
Apantanys opraHu3Ma 4YeioBeKa K (akTopaM OKpYXKaromed cpeapl. 3alluTHbIE MEXaHW3MBI OpraHu3Ma
YeJIoBeKa. 3/I0POBbE B pabOTOCIIOCOOHOCTS.

[Ipunnune!r GopmupoBaHus 310poBbecOeperaroniero mnopeaeHus. Pusnyeckass akKTUBHOCTb U 3/10pPOBBE. 2
I'pynnsl 310poBbs. OCHOBBI 3aKkanuBaHuA. broxuMuueckue acmekThl palrroHaiabHoOro nurtanus. [IpaBuia
0€30MMacHOTO UCMOIb30BaHUS OBITOBBIX TPUOOPOB U TEXHUUECKUX YCTPONCTB

IMpakTHyecKue 3aHATHS: 4
Omnpenenenre CyTOYHOTO palloHa MUTaHUS 2
Co3nanre HHAMBUAYATHHOM MaMSTKH 110 OpraHU3alluK PAlMOHATBHOW (PH3NYECKON aKTUBHOCTH 2
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAEPKAHME JJA0OPATOPHOIO 3aHATHS 4

JlabopaTopHas paboTa Ha BEIOOD:

1. JlaGopatopHas paboTa «YMCTBEHHAas pabOTOCIIOCOOHOCThY

OBnaneHue MeToJaMH OIpEeNeNieHUs ToKa3aTelied yMCTBEHHOM paboTOCOCOOHOCTH, OObBSICHEHUE
MOJIYYEHHBIX PE3YyJIbTaTOB U (POPMYIMPOBAHUE BBIBOJAOB (MHCHbMEHHO) C HCIOJIb30BAaHHUEM HAyYHBIX
MOHSITUM, TECOPUN U 3aKOHOB

2. JlaGopatopHas pabora «BnmsHue aOuoTmdyeckux (aKTOpOB Ha 4deloBeKa (HU3KHE UM BBICOKHE
TEMIIepPaTyphl)»

N3ydyeHne MexaHW3MOB aJanTalliil OpraHu3Ma 4YeloBeKa K HHU3KMM M BBICOKUM TeMIleparypam H
00BsICHEHHE TOJTYYCHHBIX PE3ylIbTaTOB U (POPMYIHPOBAHHE BBHIBOJOB (MHCHMEHHO) C HCMOJIb30BAHHEM

HaYYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB

OK. 02
OK. 04
OK. 07
IIK...




*B Tom uncie Ha BbIOOP 00pa30BaTeIbHON OPraHU3alUN:

B xauectBe TPUITCPOB CHMIKAIOMIUX pa6OTOCH0006HOCTB HCIIOJIb30BAaTh YCIOBHA OCYIICCTBJICHHUA

podecCHOHABHOM IEATEBHOCTH: IIIyM, TeMIIEpaTypa, pu3ndeckas Harpyska u T.]1.

Paspnen 5. buoJsiorus B :aKU3HU 8
Tema 5.1. | Conepxanue 4 OK. 01
buorexnosiorn | Teoperuueckoe o0yueHue: 2 OK. 02
M B KH3HH | bruoTexHONOTHA Kak Hayka W TpOHW3BOJACTBO. OCHOBHBIE HANpAaBJICHUS COBPEMEHHON OHMOTEXHOJIOTHH. 2 OK. 04
Ka:XK10r0 Mertonsl OnorexHosoruu. OOBEKTBI OMOTEXHOJOTHHU. JTHKA OHOTEXHOJIOTHYECKMX M TE€HETHYECKUX [K...

sKcnepuMeHTOoB. [IpaBuina nmoucka u aHanusza OGMOIKOIOrMUECKON MHPOPMALMK U3 PA3INYHBIX HCTOUHUKOB

(HayuHast 1 yueOHO-HaydHasl TUTEpaTypa, CPeICTBa MaccoBOi nHpopMaru, cetb IHTepHET U Ipyrue)

IIpodeccuonaTbHO-OPHEHTHPOBAHHOE COIeP:KAHME MPAKTHYECKOT0 3aHATHUS: 2

Keficel Ha aHanm3 wHGpOpMANMKM O HAYYHBIX MJOCTIDKEHHSIX B OOJNIACTH TEHETUYECKUX TEXHOJOTHIHA,

KJIETOYHOW MH)KCHEPUH, MUIIEBBIX OMOTEXHOJIOTHI. 3anuTa Kelca: MpeCTaBlIeHue Pe3yJbTaTOB PEIICHUS

KEHCOB (BBICTYIUVICHHUE C MTPE3CHTAIINECH )
Tema 5.2.1. | Conepxanue 4 OK. 01
Bbuorexnosorn | IlpakTHyeckue 3aHATHS: 4 OK. 02
4 B MeJIMIIHHE M | PazpuTre OMOTEXHOJIOTUH B 001acTH MEIMIMHBI U apMalliid U IPUMEHEHUE UX B JKU3HH YeJOBeKa, OUCK 2 OK. 04
bapmanun U aHaiu3 MHGOpMAlMM W3 Pa3IMYHbIX MCTOYHMKOB (HaydHas M ydeOHO-HaydHas JIMTEpaTypa, CpelcTBa IIK...

MaccoBoil nHpopmaruu, cetb HTEpHET U Apyrue)

Keiicbl Ha aHanu3 nHpopMaIMU O pa3BUTHUHU OMOTEXHOJIOTUN B METUIIMHE U (papManuu (110 rpymmam)

3amura keiica: [IpencTaBieHne pe3ynbTaToOB peleHHs KeHCOB (BBICTYIUIEHUE C MTPE3eHTaIe ) 2
Tema 5.2.2. | Coaepxanue 4 OK. 01
buorexnosorn | [IpakTuyeckue 3aHATHS: 4 OK. 02
U M J)KUBOTHbIE | PazBuTre OMOTEXHOJIOTHI € MCIOJIb30BAaHHEM >KMBOTHBIX, NPUMEHEHHE MPOAYKTOB OHOTEXHOJOTHH B 2 OK. 04




KHU3HHU YEJIOBEKA, MOUCK U aHaM3 MHPOPMALMU U3 PA3TUYHBIX UCTOYHUKOB (Hay4Has U Y4eOHO-Hay4dHAs
JUTEparypa, CpelicTBa MaccoBoi nH(popMaru, cetb IHTepHET U 1pyrue)

Keiicel Ha aHanu3 nHGOPMAITUHU O PA3BUTHU OMOTEXHOJIOTHH C HCIIOJIb30BAHUEM KUBOTHBIX (TI0 TPYIIIaM)

IK...

3amuTa keica: [IpeacraBienue pe3yabTaToB pelICHUs KEHCOB (BBICTYIUICHHUE C MPE3CHTAINEH ) 2
Tema 5.2.3. | Conep:xkanne 4 OK 01
buorexnosiorn | [IpakTHyeckue 3aHATHS: 4 OK 02
U H pacTeHust Pa3BuTHe OMOTEXHONOTHI C UCTIOIB30BAaHUEM PACTEHUM, IPUMEHEHUE MPOIYKTOB OMOTEXHOJIOTUH B KU3HU 2 OK 04

Yell0oBEeKa, MOUCK M aHaiu3 HHQOpMalMM U3 Pa3IMYHbIX HCTOYHUKOB (HAaydyHas M ydeOHO-HaydHas

nuTeparypa, CpecTBa MaccoBoi nH(opmaluu, cetb uTEpHET 1 npyrue)

Keiicel Ha aHanu3 uHGOpPMAIH O Pa3BUTHH OMOTEXHOJIOTUH C UCIIOJIb30BAHMEM PACTEHUH (10 rpymnnam)
Tema 5.2.4. | Conep:xanue 4 OK.01
buorexnosiorn | [IpakTuyeckue 3aHATHS: 4 OK. 02
" B | PasBuTHe NPOMBIILICHHOW OMOTEXHOJOIMH M €€ MPUMEHEHHWE B JKM3HM YEJIOBEKa, NMOUCK M aHaJM3 2 OK. 04
NPOMBINLIEHHO | HHPOpPMAIMU M3 PA3IMYHBIX MCTOYHUKOB (HaydyHas M ydeOHO-HaydHas JIUTEpaTypa, CpelICTBa MacCOBOMU IIK...
cTH nHpopMmaiuu, cetb IHTEpHET U Ipyrue)

Keiicbl Ha aHanu3 nHGOpPMAIMHU O Pa3BUTHH MPOMBIIIICHHON OMOTEXHOJIOTUH (110 TPYIIam)

3ammTa keiica: [IpeacraBieHue pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHHE C MTPE3CHTAIUEH ) 2
Tema 5.2.5. | Conepxanue 4 OK. 01
CouuajabHoO- IIpakTHYecKne 3aHATHS: 4 OK. 02
ITHYECKHE DTUYecKre acleKThl Pa3BUTHs OMOTEXHOJOTHH U MPUMEHEHHE MX B JKM3HU YellOBEKa, MOWCK W aHaIH3 2 OK. 04
acneKThbl nH(OPMALUK W3 PA3TUYHBIX MCTOYHUKOB (HaydHas W y4eOHO-Hay4yHas JHUTEpaTypa, CpPelCTBa MacCOBOM IIK...
OuoTexHoI0rMil | nHpopmarmy, ceTb MIHTEepHET U apyrue)

Keiicpl Ha aHanu3 nHpopmamu 00 ITHYECKUX aCIeKTaX Pa3BUTHUS OMOTEXHOJIOTHH (110 rpyIiam)

3amura keiica: [IpencTaBieHue pe3ynbTaToOB pelIeHHs KeHCOB (BBICTYIUIEHUE C MTPE3eHTaINe ) 2




Pa3nes 6. buodkonornueckne uccae10BaHus 14
Tema 6.1. | OcHoBHOE coepKaHHE 4
OcHoBHbBIE Teopernueckoe o0yueHue: 2
METOAbI Hayunsrit METOJ. Merto bt OMOIKOJIOTHUUECKHUX WCCIIEIOBAHUI: I0JICBBIC, nabopaTopHEIE, 2
0103KOIOrHYEC | skcriepuMeHTaIbHbIE. MOHUTOPUHT OKPY/KAIOIIEH Cpeibl: TOKaTbHBIH, PErHOHANBHBIH U TI00ATbHBIH
KHX Mertoapl mOUCKa, aHaIM3a 1 00pabOTKH WH(GOPMAIIUU O TPOCKTE B PA3IIMYHBIX HCTOYHUKAX
MCC/IEI0BAHMI | JlaGopaTopHbIe 3aHATHS: 2
[locTanoBka 1enu, 3aAay, BBIABM)KEHHWE THUIIOTE3bl, IPOBEAECHUE OSKCIEPUMEHTa IO OINpEeAEICHUI0 2
ONTUMAJIBHBIX YCJIOBHHM s pocTa M (PU3HOJIOIMYECKON AKTUBHOCTH JIPOXKEBBIX KJIETOK. BbisBieHue
3aKOHOMEpHOCTEH, POPMYIHPOBAHUE BHIBOJOB U IPOTHO30B.
JlaGopatopHble pabOThl Ha BEIOOP MO MUHU TPYIIIIaM:
1. BausHue TeMrepaTypbl Ha pocTa U GU3UOJIOTUYECKYIO aKTUBHOCTD JIPOAGKEBBIX KIIETOK
2. BnusHue yriaeBoJI0B Ha pocTa ¥ (PU3HOIOTHYECKYI0 aKTUBHOCTD JIPOXKIKEBBIX KIIETOK
3. CoueTaHHO€ BIMSHHME TEMIIEpPAaTypbl M YIVIEBOJOB Ha pocTa U (U3UOJOTMYECKYIH0 aKTHBHOCTh
JPOACGKEBBIX KIIETOK
OcHoBHOE coepKaHue 10
Tema 6.2. | IIpakTyeckoe 3aHsITHE 2
buoskonoruyec | OG3op Tem yueOHO-HCCIICTOBATEILCKUX MPOEKTOB. BBIOOp yueOHO-HCCIEIOBATENBCKOTO TMPOEKTa U3 2
KHH npeokeHHbIX. PopMHUpOBaHHE KOMaHbI IPOEKTa. AJTOPUTM BBINIOJHEHUS POCKTA.
IKCIIEPUMEHT Kaxxnas rpymnmna BeIOMpaeT OMH U3 BApUAHTOB YU4eOHO-HCCIIEI0BATENbCKIX TPOEKTOB:

1. Omenka kagecTBa aTMOC(HEPHOTO BO3AyXa
2. OrueHka KauecTBa I04B METOJIOM (PUTOTECTUPOBAHNUS
3. OueHka KayecTBa BOJ INOBEPXHOCTHBIX BOJOEMOB IO OPraHOJENTUYECKUM M (PU3MKO-XMMHYECKUM

CBOMCTBaM

OK. 01
OK. 02
OK. 04
OK. 07
IK...

OK. 01
OK. 02
OK. 04
OK. 07
IIK...




4. Bnusnaue ITAB Ha pocT u pa3BUTHE CEMSIH BBICILIUX PACTEHUN

5. BnusiHMe cosieBOTO 3arpsi3HEHHUS Ha POCT U Pa3BUTHUE CEMSH BBICILIUX PACTEHUN
Ilepeulii 5man 6vinoIHEeHUs NPOEKMA.:
ObocHOBaHNE aKTyaJIbHOCTU BBIOpAHHOH TeMbl. BhIsBIeHHE MpoOIeMbl HCCae0BaHus, (GOPMYIUPOBaHHIE
runore3bl. BeIOOp MeTonoB wmccienoBaHus. Beioop Touek orbopa mpod HA TEPPUTOPHH KCCIICIOBAHUA.
[locranoBka meneid u 3amad wucciuepoBanus. OrmpeneneHue (GOpMBI  MPEICTABICHUS PE3yIbTaTOB

HUCCICIJOBaHUA. OHpGI[GJ'ICHI/Ie OTaIIOB U COCTABJICHUEC IIJIaHa UCCICAOBAHHUA

JlabopaTopHble 3aHATUSA 6
Bmopoii sman evinonnenus npoekma: MOATOTOBKa HEOOXOIMMOM MOCYBI U MaTepHalia Ui SKCIIEPUMEHTA, 2
MPOBEJICHUE OKCIIEPUMEHTa, IepUOIUYecKas TPOBEpKa TEUEHUS DOKCIIEPUMEHTa/ cOOp MaTepuana B
BBIOpPaHHBIX TOYKaX 0TOOpa Mpoo

Tpemuii sman 6vinoiHeHus npoexma. TOTyIeHNE TIEPBUYHBIX SKCIIEPUMEHTATIBHBIX NAaHHBIX, MPOBEACHUE 2
CTATUCTUYECKON 00paOOTKHU MOJTyUYEHHBIX TaHHBIX

Yemeepmoiti 5man 6blNOIHEHUs. NPOEeKMA: BBISBICHUE 3aKOHOMEPHOCTEH, (opMysimpoBaHHE BBHIBOJIOB U 2

IIPOrHO30B, OIICHKA Ka4C€CTBA UCCICAYEMOTO 00BEKTA I10 pe3yabTaTaM OMOAKOJIOTHYECKOTO aHAIN3a

IIpome:kyTouHas arrecTauus (IK3aMeH)

Bcero:

146




3. YCJIOBUSI PEAJIU3ALIMM TPOTPAMMBI OBILLIEOBPA30OBATEJIBHOM
JTUCLHUATIIAH

3.1. lus peanu3anvy NpOrpaMMbl JUCHMINIMHBI J0JIKHBI ObITH MPe1yCMOTPEHBI

cdleayromue cnenuaJadbHbIC TOMCICHHA

Kabuner «buonorun», oOcHailleHHBIH o0OOpymoBaHuEeM: MeOenb, J0CKa, Mel,
HarIsiHble TOCOOMs (KOMIUIEKTHI Y4eOHBIX TaOJuIl, IJIaKaTOB), TEXHUYECKUMU
cpencTBaMu OOYYCHHs: KOMITBIOTED C YCTPOHCTBAMH BOCIIPOU3BEICHHS 3BYKa,
NPHUHTEP, MYJbTUMEINA-TIPOCKTOP C SKPAaHOM, YKa3Ka-MPE3CHTEP IS MPE3CHTAIIHA.
JlaGopatopusi, ocHaleHHass 000pyA0BaHUEM JIUIS MTPOBEICHUS 3aHATHI: MHKPOCKOITHI,
CEKyHIOMep, TOHOMET), JIabopaTtopHas nmocyaa (IpoOUPKH, TOICTABKHU JUTsI TPOOUPOK,
IUHIETBI, TICCOK, CTYNKH C TIECTUKAMH, TPEAMETHBIC U IOKPOBHBIE CTEKIIa,
CTCKJITHHBIC TAJIOYKH, MPENapoBalibHbIC HMIJIbI, (PHIIBTpOBalIbHAsI Oymara (candeTkn),
CTaKaHbl) THIIEPTOHUYECKUH pacTBOp XJopuaa HaTpus, 3%-HbI pacTBOp MEPOKCHIA
BOJIOPOJIa, PAacTBOp Hoja B WOAMCTOM Kajluu, TIIMIICPUH, KIYOHH KapToQess, JTUCT
2JI0JIe KaHAJCKOH, IUIoA pPsAOWHBI OOBIKHOBEHHOW (psSOWHBI WJIM TOMAaTta), JYK
penyarthlii, pa3BeeHHbIE B BOJIE APOAOKH);

3.2. UudopmanuoHHoe odecriedyeHre peajan3anuu NporpaMmbl

Jlns peanuzanuu mporpaMMbl OMOIMOTEUHBIM (OHA 00pa3oBaTEIILHON OpraHU3aIlluH
JIOJIKEH UMETh TeYaTHBIC W/ WU 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe U MH()OPMAIIMOHHbBIE
PECYPCHI, PEKOMEHIOBaHHBIE Il UCIOJIb30BaHMS B 00pa30oBaTEIBLHOM IpoOIlecce, He
CTapile MsATH JIET C MOMEHTA U3IaHuA.

PekoMmeHnnyemble Tie4aTHBIE WM3AAHUS 10 pealn3aluu  001Ieo0pa3oBaTeIbHON
JTUCIUIUIMHBL TIPEJICTABICHBl B METOJUYECKUX PEKOMEHAAIMSAX TI0 OpraHu3aIiu
o0yJeHHUS.

buonorus: 11-ii kiacc : 0a3oBbIil ypoBeHb : yueOHuK / B. B. Ilaceunuk,

A. A. Kamenckuii, A. M. Py6uos [u ap.]; noa pen. B. B. Ilaceunnka. —

5-¢ wu3n., crep. — Mocksa: Ilpocsemenune, 2023. — 272 c.: win — (Jluaus
KU3ZHH).

buomorust : 10-it kmacce : 6a30BbIid ypoBeHb : y4ueOHuK / B. B. Ilaceunuk,

A. A. Kamenckmii, A. M. PybuioB [u ap.]; mon pen. B. B. Ilaceunnka. —



5-¢ w31, crep. — Mockaa : IIpocsemienne, 2023. — 223, [1] c.: wi. —
(JIunus >KU3HW)
HNuTepHeT pecypcesl:

1. www. bril2002. narod. ru (buonorus nns mkoasHUKOB. KpaTkas, KOMIaKTHas,
HO JIOCTaTOYHO TMoApoOHas uH(popmaius 1o paznenam: «OOmas OUOIOTHSY,
«boTtanukay, «30050rus», «YeaoBeK»)

2. Www. sbio. info (Bcsi Ouonorus. CoBpemeHHass OHOJOTHSI, CTaThU, HOBOCTH,

OnbIMoTEKA).

3. www. window. edu. ru (EguHoe okHO qocTyma K oOpa3oBaTeabHBIM pecypcam
WNuTepnHera no 6uoaorun).

4. www. informika. ru (DneKTpoHHbI y4yeOHMK, OoJbinoi crnucok HWMHTepHeT-

peCypcoB).


https://www.google.com/url?q=http://www/&sa=D&ust=1584598733192000
https://www.google.com/url?q=http://www/&sa=D&ust=1584598733192000
https://www.google.com/url?q=http://www/&sa=D&ust=1584598733192000
https://www.google.com/url?q=http://www/&sa=D&ust=1584598733192000

4. KOHTPOJIb

U OLIEHKA

PE3YJIBTATOB OCBOEHUA

OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI

KonTposb u omeHka pe3yabTaTOB OCBOEHHUS 00IIc00pa30BaTEIbHON AUCIUTIIIUHBI

PacKphIBAIOTCS 4Yepe3 AMCLMIUIMHAPHBIE PE3yNbTaThl, HAPABICHHbIE HA (OPMHUPOBAHUE

001X U NPOPECCUOHAIBHBIX KOMIIETEHIMH 10 pa3/iejaM U TeMaM CoJIepKaHus y4eOHOro

Marepuana.

Oomas

KOMIICTCHIUA

Pasznen/Tema

T OLeHOYHBIX MEPONIPUATHH

Pa3pen 1. Kierka -
CTPYKTYPHO-
dyHkuHoHANIbHAS  eIMHHMIA

KHUBOI'0

KonTponbHas pabota
«MonekynspHbIi YPOBEHb

OopraHu3alnum XKUBOT'0»

OK. 02

buonorust kaxk Hayka. OOmias

XapaKTepUCTUKA KU3HHU

3amoHeHHe TaOJMIBI C ONMHUCAHUEM
MCTOAOB MHUKPOCKOIMUPOBAHUA C HX
JOCTOMHCTBAMHU U HEAOCTAaTKaAMM.
3anosiHeHne Tabmuibl «Bkiaa yaeHbIx
B Pa3BUTHE OMOJIOTUM»

3anoJIHEHUE CPAaBHHUTEIILHON TaOJIHIIBI
CXOACTBA W pA3JIUYUN KUBOTO U HE

KHBOTO

OK. 01
OK. 02
OK. 04
IIK...

CtpykTypHO-(YHKIIMOHATIbHAS

OpraHu3anmsa KJICTOK

OuenuBaemasi JUCKYCCHUSl MO BOMpPOCAM
JCKIUU

Pa3paboTka MEHTaNIbHOW KapThl IO
KJIaCCU(PHUKAIIUU KIETOK U X CTPOCHUIO
HA TMpO- MU DJYKAPHUOTUYECKUX U TIO
[[apCTBaM B MUHU TPYIIIAX

Boinonnenue u 3ammra 1a00paTOPHBIX
pabor:

«CtpoeHue KJIETKU (pacteHus,
JKUBOTHBIE, TpUOBI) U  KJIETOYHBIE
BKIIIOUEHUS (Kpaxmay, KapOTHHOUJBI,
XJIOPOIIIACTHI, XPOMOTLIACTHI)»
[IpakTuueckoe 3anstue. [Ipeacrapnenue
YCTHBIX COOOIICHHH C Tpe3eHTalueH,

MNOATOTOBJICHHBIX 110 NICPCUYHIO




HUCTOYHHKOB, PCKOMCHIAOBAHHBIX

ImpernoaaBaTecjicm

OK. 01
OK. 02

CTpykTypHO-(hYHKIMOHATIHHBIE

(hakTOpPHI HACIIEICTBEHHOCTH

OpPOHTAIBHBIN OIIPOC
PaspaboTka rioccapus
Pemenue 3amau  Ha  onpeneneHue
IIOCJIEI0BATEIILHOCTH HYKJIEOTHJIOB,
aMUHOKHCIIOT B HOpPME M B Ciydae
WU3MEHEHUs IIOCJIEI0BATEILHOCTH

Hykieotuos JJHK

OK 02

O0MeH BEIIECTB u

MMpEeBpaliCHUC DHCPTUU B KIICTKC

@pOHTAIBHBIN OIPOC
3arnoJIHEHUE CPAaBHUTEIILHON TaOJIMIIBI
XapaKTEPUCTHK THUIIOB oOMeHa

BCIICCTB

OK 02
OK 04
[K...

JKU3HEHHBIT UK  KIJIETKH.

Muro3s. Metios

OO0cyx1eHre 1o BOIIPOCaM JIEKITHHI
Pa3pabotka JICHTBI BpeMEHU

JKHN3HCHHOI'O IUKJIa

Pazgen 2. Crpoenme wu

¢GyHKIUM OpranusmMa

KontpospHast pabota “CrtpoeHue u

byHKIIMK Oopranu3ma’

OK 02
OK 04
IIK...

Crpoenue oprannuzma

OueHuBaemMas IUCKyCCHUs
Pa3paboTka  MeHTaNbHOU KapThl
TKaHEH, OpraHoOB M CHCTEM OPraHOB
OpraHu3MoB (pacTeHHs, >KUBOTHBIC,
YEJIOBEK) C KPAaTKOW XapaKTEPUCTUKOU

ux QyHKIUH

OK 02

Dopmbl Pa3MHOKEHUs

OPraHnu3mMoB

OpoHTANIBHBIN 0IIPOC
3anonHeHue TaOMMIBI C  KpaTKOil
XapaKTePUCTUKON U mpuMepamMu Gopm

Pa3MHOXKCHHA OPraHu3MOB

OK 02
OK 04
IIK...

OnTorenes paCTeHHﬁ, KHUBOTHBIX

M 4CJIOBCKa

PazpaboTka  J€HTBI ~ BpeMEHH  C
XapaKTEPUCTHKOM JTalmoB OHTOrEHE3a
OTACIBHOM TPYNIIOW JKUBOTHBIX U
YeJI0BEKA 110 MUKPOTpyIIam

Tect/ompoc

CocraBicHue KHN3HCHHBIX OHUKJIIOB

paCTeHI/Iﬁ o oTAaciiaM (MOXOBI/II[HBIC,




XBOILICBUOHBIC, MarnmopoTHUKOBUIHBIC,

rOJIOCEMEHHBIE, TIOKPBITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH HaclenoBanus | Pa3paboTka rioccapus

OK 04 OpPOHTAIIBHBIN OIIPOC

IIK... TecT 110 Bompocam JIEKIUu
Pemienne 3amau  Ha omnpeneneHue
BEPOSTHOCTH BO3HUKHOBEHUS
HACJCJACTBEHHBIX  NPHU3HAKOB  IPHU
MOHO-, JU-, TOJHUTHOPUIAHOM U
AHAIM3UPYIOIIEM CKpEIIMBaHUH,
COCTaBJICHUE TEHOTUIIMYECKUX CXEM
CKpEITUBAHMS

OK 01 Cueniennoe HacnenoBanue| Tect

OK 02 MIPU3HAKOB Pa3pabotka rioccapust
Pemenne 3amau  Ha onpenencHue
BEPOSTHOCTH BO3HUKHOBEHUS
HACJCJACTBEHHBIX  NPHU3HAKOB  IPHU
CLIETUIEHHOM HaCJIeIOBaHHH,
COCTaBJICHUE TEHOTUIIMYECKUX CXEM
CKpEeIlMBAHUS

OK 01 3aKOHOMEPHOCTH U3MEHYMBOCTH |TecT.

OK 02 Pemienue 3agad Ha ompeiesieHUE THIIA

OK 04 MyTaluu npu nepeaaye

[K... HaCJIEeICTBEHHBIX IIPU3HAKOB,
COCTaBJICHUE TEHOTHUIIMYECKUX CXEM
CKpEIMBaHUS

Paznen 3. Teopusi 3Bomonnu | Kontponbnas pabota “Teopernyeckue

aCIEKThI FBOJIIOLMU KU3HU Ha 3emie’”

OK 02 Hcropus 3BOJIIOIIMOHHOTO | DpOHTANIBHBINA OMTPOC

OK 04 y4eHHs1. MUKPOIBOIIIOLHS Pa3paboTka rioccapusi TEepMHUHOB

IIK... Pa3pabGoTka neHTHI BpeMEHHM DPa3BUTHUS
3BOJIIOLIMOHHOTO YYEHUS

OK 02 Makpo3Boitonus. OuenuBaemast JIUCKYCCHSL:

OK 04 BO3HUKHOBEHHME U Pa3BUTHUE|UCIIOIb30BAHUE apryMeHTOB,

IIK... YKU3HHU Ha 3emiie OMOJIOTUYECKOH  TEPMHUHOJIOTHM U




CHUMBOJIMKH JIIsL J0Ka3aTrciIbCTBa

pozacTBa OpraHH3MOB pa3HbIX
CUCTEMATUYECKUX IPYyIII
PazpaboTka JICHTBI BpEMEHHU

BO3HUKHOBCHHUA W Pa3BUTUA KH3HU Ha

3emiie

OK 02 [Ipoucxoxnaenue uenoBeka —|DpOHTAIBHBINA OMPOC

OK 04 AHTPOIIOTEHE3 Pa3pabotka JICHTBI BpEMEHU

[IK... MIPOUCXOKICHUS YEJIOBEKa

Paznen 4. Dxojiorus

OK 01 Okonorudeckre  Qaxtopbl  u|TecT mo 3KOJOTMYECKHM (QakTopaM M

OK 02 Cpenbl XKU3HA cpelaM JKM3HU OPTraHUu3MOB

OK 07

[K...

OK 01 [Tonynsiuus, cooOmiecTBa, | CocTaBieHue CXeM KpYroBOpoTa

OK 02 JKOCHCTEMBI BEIIIECTB, HCIIOJIb3YS MaTepuabl

OK 07 JIEKIIAU

IK... PemieHue mnpakTUKO-OPUEHTUPOBAHHBIX
pacyeTHbIX 3aJaHUi TI0  TEepeHoCy
BELIECTBA U JHEPTrUU B JKOCHUCTEMaxX C
cocTaBlieHHe TpopUUEeCKHX Ienel u
nupaMul GMOMaCChl U SHEPTUU

OK 01 buocdepa - riobanbHas | OrieHuBaemMas JUCKYCCHS

OK 02 9KOJIOTHYECKAas CUCTEMA Tect

OK 07

IK...

OK 01 Bnusiaue aHTpororeHHsIx | Tect

OK 02 (akTopoB Ha 6uochepy [IpakTnueckas pabota “OTXx0/16I

OK 04 IIPOU3BOJICTBA”

OK 07

IK...

OK 02 Bnusiaue colanbHO-|OneHnBaemMasi AUCKYCCHs

OK 04 9KOJIOTUYECKUX  (akTOopoB  Ha|BrimonHenue nabopaTopHOil paboTH Ha

OK 07 3/10pOBbE YEIOBEKA BBIOOD:

IK... "VMcTBeHHas paboTocnocoOHOCTR",




"BiausHue aOumotudeckux (akToOpoB Ha

YeJI0BEKa (Hu3KHE u BBICOKHE

TeMIeparypsl)”
Paznen S. buosorus B :kM3HM | 3amura Keiica: IIPEACTABICHUE
pe3yabTaToOB peleHus KElcoB

(BBICTYIIJIEHUE C MTPE3EHTALUEH)

OK 01 buoTtexnonoruu B ’)kn3HU| BeinonHeHne — Kedica  Ha  aHauW3
OK 02 KaX0Tro UHPOpPMALIUK O HAYYHBIX JOCTHKEHUSIX
OK 04 B 00JIaCTH TCHETHMYCCKUX TCXHOJIOTHUH,
IK... KJIIETOYHOW  MH)XXECHEPHUH,  MHIIEBBIX
OMOTEXHOJIOT Ui (mo rpymnmam),
MIPE/ICTABJIICHUE PE3yIbTAaTOB PEIICHUS
KEHCOB
OK 01 [IpombinienHas OnotexHosorus |Boimonnenune — kelica  Ha — aHanM3
OK 02 uH(popMalun 0 pa3BUTUH
OK 04 MPOMBIIIJIEHHOW —OHOTeXHONOruil (1o
[K... rpynmnam), TpeCcTaBlIeHUe pPe3yIbTaTOB
pelIeHUs] KENCOB
OK 01 ConanbHO-ITHUECKHE acHeKThl| BeimoiHenue Kelica Ha a”Han3
OK 02 OMOTEXHOJIOT U nHpopManuu 00 STUYECKHX acCIeKTax
OK 04 pa3BUTHUSA OMOTEXHOJIOTHI (o
IK... rpymnmnamM), MpeicTaBlieHUuEe pe3yabTaToB
pelIeHus KeMcoB
OK 01 buorexHonorun u TtexHuyeckue|BelmomHeHue — kedica  Ha  aHaNIM3
OK 02 CUCTEMBI uH(bopMaIun 0 pa3BUTHS
OK 04 OMOTEXHOJIOT Ul c MPUMEHEHUEM
IK... TEXHUYECKUX CHUCTeM (MO Tpymmam),

MMPEACTABJIICHUEC PE3YJIbTATOB PCHICHUS

KENCOB
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