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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJIMHBI «BUOJIOT UST»

1.1. MecTo IMCHUIIMHBI B CTPYKTYype o0pa3oBareabHoi nporpammsl CITIO

Oob1eoOpa3oBaTenpHas quciuIuiiHa «buonorus» nzydaercs Ha 6a30BOM ypOBHE
B 001Ieo0pa3oBaTeIbHOM IHKJIE€ Y4YeOHOTO IJlaHa OCHOBHOM Mpo(hecCHoHaIbHON
00pa30BaTeNbHON MPOrpaMMbI BCEX YKPYITHEHHBIX TPYIIN CHEHaIbHOCTEH/ podeccuii
3a HcKIoueHueM, ciexayromux: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00,
35.00.00, 38.00.00, 49.00.00, 54.00.00 (54.02.07). IlepeuncieHHBIM YKPYITHEHHBIM
rpyImmnaM crienuaibHoCTe/mpodeccuil pekoMeHayeTcs: u3ydaTh 0011e00pa3oBaTebHYIO
nucuuIiuiney «buonorus» B o0beme 144 yaca.

TpynoemkocTs nucuuIuiHbl «buonorus» Ha 0a30BOM YpOBHE COCTaBISIET 72
yaca, HW3 KOTOpbIX 12 wYacoB BKIIOUaeT MpodeccHoHATbHO-OPHEHTUPOBAHHOE
collepKaHue, YCHIIMBaollee MNpo(ecCHOHAIbHYIO0 COCTABJISIOUIYI0 [0 KOHKPETHOMN
npodeccun  WIM  cOenuaibHocTM B 3aBucuMoctd ot OI'OC  CIIO
npodeccuu/crenuaibHOCTH.

[IpodeccnonanbHO-OPUEHTUPOBAHHOE COJIEP)KAHUE PEATU3YETCs B MPHUKIAJTHOM
moxayne (pazmen 5 “buosorus B ku3HK) s Bcex mpodeccuil/cnenuaibHOCTe Ha
MaTepuase KeWcoB, CBA3aHHBIX C aHAJIN30M MHGOpPMAIUU O Pa3BUTUU W MPUMEHEHHH
OMOTEXHOJIOTHM 1O  oTpacisiM  Oyaymied  npodecCuoHanbHON  AeSTEILHOCTH
oOyuvarouxcs. Kpome TOoro, mnpodeccoHanbHO-OPUEHTUPOBAHHOE COJEpPKAHUE
VUYUTBIBa€TCSI B pasfene 4 “Okojorus”’ TPHU  BBIIOJIHEHHH JAOOPATOPHBIX U
MPaKTUYECKUX padoT, CBS3aHHBIX C Oyaymiedl mpoQecCHOHATBHON esATeIbHOCTHIO
00yJarommxcs.

[Tepuog  oOyueHuss MW pacmpeaeneHHe IO  CEeMeCcTpaM  ONpeleseT
oOpa3oBaTenpHasi OpraHU3allUs CaMOCTOATEIBHO, C YYETOM JIOTUKH (POPMHUPOBAHUS
OpPEeIMETHBIX  pEe3yNbTaToB, OOmMUX W  NpOodECCHOHATBHBIX  KOMIICTCHIIUH,
MEXMPEIMETHBIX CBSI3€M C APYTMMH JUCHUIUIMHAMU 00Ie00pa3oBaTeNbHOTO U
oOmenpodecCHoHaNTBbHOTO ITUKIIOB y4eOHOTO TUTaHA.



1.3. Heau u mu1aHupyemble pe3yJbTaThl OCBOCHUS JUCHUILIHHBI:

Hean: ¢dopmupoBanwe y CTYIEHTOB TPEACTABICHHUS O  CTPYKTYpHO-
(YHKIIMOHATLHOW OpPraHU3alliy JKUBBIX CHCTEM PA3HOTO PaHTa KaK OCHOBBI MPUHSTHS
pElIeHN B OTHOIIEHUH O0BEKTOB dKUBOM MPUPO/IBI U B IPOU3BOICTBEHHBIX CUTYAIIHSIX.

3amaun:

1) chopmMupoBaTh MOHUMAHUE CTPOCHHUS, MHOTOOOpa3us U OCOOCHHOCTEN >KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3AlMM, 3aKOHOMEPHOCTEH MPOTEKAHUS OUOJIOTMYECKUX
IIPOLIECCOB M SIBJIICHUM B OKPYXKAIOIIEW Cpene, LENOCTHOW HAayYHOM KapTUHBI MHpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHUSI ONPENENATh >KUBbIE OOBEKTHl B MPUPOJE; TMPOBOJIUTH
HaOMIOACHUST 32 HKOCUCTEMaMHU JIJISl BBISABJICHHS] €CTECTBEHHBIX M aAHTPOIOTCHHBIX
W3MEHEHUH, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUH,

3) cdopmupoBaTh HaBBIKM  TMPOBEJACHUS  MPOCTEHIINX  OHOJOTUYECKUX
AKCIIEPUMEHTAILHBIX UCCIIEIOBAHUN C COOJIIOICHUEM MPaBUil 0€30MacHOT0 OOpaIeHUs
¢ 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh MHPOPMALMIO OMOJOTHYECKOrO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHHOCTU TIO
OTHOIIICHUIO K OKPYKaIoIIeH cpene, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH M
coOJI0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUA.

6) chopMUpOBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHUM OHMOJIOTHYSCKOM HAYKH H
TEXHOJOTUA B TNPAKTUUYECKON JEATEIbHOCTH YEJOBEKa, PA3BUTHU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUNA U arpoOUOTEXHOIOTHH.



1.2.2. Ilnanupyembie pe3y/ibTaThl OCBOCHUA 0011e00pa30BaTeIbHON AucHUIIMHBI B c00TBeTcTBHU ¢ PI'OC CIIO 1 Ha

ocHose ®I'OC COO
Kon n Ili1anupyeMbie pe3yabTaThl 0CBOCHHS JHCIHILIAHDI
HANMEHOBaHMe
‘l’OPM“PyeMHuX O6mme! JMCHUIIMHAPHbIE?
KOMIEeTeH Ui

OK 01. Beibupath
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
INPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH MAaCTEpPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOH JEATENHHOCTH TEXHOJOIMYECKOH H

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKyIO
JIeSTeTbHOCTb;
- UWHTEpeC K pasIu4HbIM cdepaM MmpodecCHOHATHHON

JeSITENIbHOCTH,

OBnazneHre yHHMBEpPCAIbHBIMU YUYEOHBIMHU I103HABATEIbHBIMU
JEHCTBUAMMU:

a) 6a3oBble JJOrHYeCKHUe el CTBHA:

- CaMOCTOATENIBHO (OpMYyIUpPOBaTh U  aKTyaJIU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHbIN MPU3HAK UM OCHOBAHMS AJIs
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OINpeAeNATh LEeIH ACSITeIbHOCTH, 3a/laBaTh IapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJM OUOJIOTUH B
CUCTEME HAy4yHOro 3HaHMs; (YHKIMOHAIbHOM IpaMOTHOCTHU
YeloBeKa AJIs PelIeHuUs )KU3HEHHBIX MPoOeMm;

c(hOpMHUPOBAHHOCTh pacKkpbIBaTh

OCHOBOIIOJararommux OMOJIOTrHYECKUX TCPMHUHOB H MOHSITHH:

YMCHHA COACPIKAHUC

JKWU3Hb, KJIETKA, TKaHb, OpraH, OpraHWU3M, BUJ, IMOITYJISAIUS,

JKocucTema, OuoreHo3, Ouocdepa; wmerabonuszm (oOMeH
BEILIECTB u MIpEeBpaIICHIEC DHEPTHUH), roMeocTas
(camoperysius), OnocuHTe3 Oeika, CTPYKTYpHas

OpraHU3aIMs KUBBIX CUCTEM, JUCKPETHOCTH, CAMOPETYJISIIHS,
CaMOBOCITpOU3Be/IeHnEe (PETPOIyKIUs), HACIEACTBEHHOCTD,
U3MEHYMBOCTb, JHEPrO3aBHUCHUMOCTh, pOCT U pa3BUTHE,
ypOBHEBasi OpraHu3aIlus;

c(hOpMUPOBAHHOCTh

OCHOBOIIOJIararommux OMOJIOrHYECKUX TeOpI/II\/'I n THUIIOTE3!:

YMEHUSI  pPACKpbIBATh  COJEpKaHUE
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIFOIIMOHHOM,
MPOUCXOKICHUS )KU3HU U YEITOBEKA;

c(hOpMUPOBAHHOCTH YMEHHS PACKPBHIBAThH OCHOBOIIOJIATAFOIIINE

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeAMeTHble pesybTaTbl M3 ®rOC COO (B nocnesHelt pegakumm ot 12.08.2022), bopmupyemble ob1e06pazosaTenbHON AUCLUNANHOMN

Z,U,I/ICLI,MI'IHI/IHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcsa B cooTBeTcTBUM ¢ PTOC COO (B nocnepHen peaakumm ot 12.08.2022)




- BBIABJIATD 3aKOHOMCPHOCTHU n IMPOTHUBOPCUHA B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPCKTUBBI B  ACATCILHOCTH, OLCHUBATH
COOTBCTCTBHC PE3YyJIbTAaTOB OCJIAM, OLCHUBATh PUCKHU
HOCJ'IC,I[CTBI/Iﬁ JACATCIIbHOCTH,

- Pa3BHUBATH Kp€aTuBHOC MBIIIJICHUE Inpu  pCUICHUUN

JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HcCCIeI0BaTEILCKHE TeHCTBHS:
- BIAJCTh HAaBBIKAMU  Y4Y€OHO-HCCIEOBATEIbCKON U
MPOEKTHOH NI TEIbHOCTH, HABBIKAMU pa3peIieHust mpooiiem;

- BBISABJISATH HpI/I‘II/IHHO-CJIeL[CTBeHHI)Ie CBA3HU "
aKTyaJII/I3I/IpOBaTI) 3a11aqy, BbBIABUT'ATHb FI/IHOTGBY cec peHIeHI/ISI,
HAaXOAWTh  apryMEeHThl s JOKa3aTellbCTBa  CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTpPhbl U KPUTEPUH PEILICHUS;

- AHAIM3MPOBATh IMOJYYEHHbIE B XOJE pEIICHUs 3a7auu
pe3ynbTaThl, KPUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMCTI) HepeHOCI/ITI) 3HAHUA B HOSH&B&TCJ’IBHy}O nu
HpaKTI/I‘-IGCKYIO O6J'IaCTI/I KHU3HEACATCIIBHOCTH,

- yMEeTb HHTEIPHPOBATH 3HAHUSA W3 pPA3HBIX IPEIMETHBIX
o0JacTei;

- BBABUTaTh HOBBIE WJAEU, TNpeIaraTh OpPHUTHHAIbHBIE
MOJIXO/IBI U PEIICHUS;

- CIOCOOHOCTh WX HCIIOJIB30BAaHUS B II03HABATEILHOH U
COIMAITBHOW MPAKTUKE

Oouosiornyeckue 3akoHbl U 3akoHomepHocTH (I'. Mengens, T.
Moprana, H.W. BaBuioa, J. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIpl HX IPUMEHMMOCTH K KUBBIM CUCTEMAM;

NpUOOpETeHNE OMbITa NPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO UCMOJNb3YyEMBIX B OHOJIOTHHM:

Ha6J'II-OI[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTEM, IIPOLCCCOB H

IIO3HAaHUA,

HBHCHHﬁ; opraHu3anuu W IM[MPOBCACHUA OMOIOTMYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUA THUIIOTC3, BBIAIBJICHUA
3aBUCHUMOCTH MCKOY HCCIICYyCMBbIMU BCJIIMYHNHaAMU,

OOBSICHEHUS TIONYYEHHBIX PE3yJbTaTOB M (HOPMYITUPOBAHHS
BBIBOJZIOB C MCIIOJIb30BAHUEM HAYYHBIX IOHATHH, TEOPUM M

3aKOHOB;
C(OPMHPOBAHHOCTh ~ YMCHHUS  BBUICISATH  CYIIECTBCHHBIC
NpPU3HAKK BHPYCOB, KJIETOK NPOKAPUOT H  IYKApHUOT;

OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTeOIeHO30B M JKOCHUCTEM; OCOOEHHOCTH TPOIIECCOB
oOMeHa BeIIECTB U TMPEBpAIllEHUs DSHEPrUU B KIETKE,
(dboTocuHTE3a, TIACTUYECKOTO U IHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OTUIOJOTBOPCHHUS, Pa3BUTHUS U
paSMHO)KeHI/Ifl, I/IHZ[I/IBI/I)IyaJ'II)HOFO pa3BI/ITI/I${ OpFaHI/I3Ma
(oHTOTEeHE3a), OOpHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
ot0Oopa, BUI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB

K cCpeac O6I/ITaHI/I$I, BJIMSAHHA KOMIIOHCHTOB JKOCHCTCM,

AQHTPOTIOTEHHBIX ~ W3MEHEHWH B  DJKOCHCTEMax  CBOEHU
MECTHOCTH, KPyTOBOPOTAa BEIIECTB U MPEBpAIICHUE SHEPTUHU B
ouocdepe;

c(hOpMHUPOBAHHOCTh YMEHHS peIIaTh OMOJOTUYECKHE 3a/1auyH,

COCTAaBJIAAITb I'CHOTHUIIMYCCKUC CXCMblI CKpCUHIMBAHUA  JJIA

Pa3HbIX THIIOB HACJICIOBAHUSA IIPU3HAKOB Yy OpPraHHU3MOB,

COCTaBJISITb CXEMbI TIEPCHOCA BCHICCTB W OHCPIruh B

JKOCHCTEeMaX (1IN MUTaHUsl, TUIIEBbIE CETH)




OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJM3a u
UHTEpIIpEeTaluu
UHPOpPMALIUU U
uH(pOpPMaIllMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATLHOM
e TEIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O O3HAHMS:

- ¢(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKH U OOLIECTBEHHOU
MIPaKTUKH, KYJBTYP,
MecTa B

OCHOBAHHOTI'O Ha JAuajiore
CHOCOGCTBYI-OI_HCFO

MOJIUKYJIBTYPHOM MHPE;

OCO3HAHHIO CBOETO
- COBEpIICHCTBOBAHHUE SI3bIKOBOM W YHMTATEIIbCKOW KYJBTYPBI
KaK CpEICTBa B3aUMOJICHCTBUS MEXKIY JIFOJAbMH W TO3HAHUS
MUpa;

- OCO3HAHWE IIEHHOCTU HAyYHOW NEATEebHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO u HCCJIEI0BATENBCKYIO
NeATEeTbHOCTh UHANBUIYAbHO U B TPYIIIIE;

OBnaneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ undgopmanmueii:

- BJIaJICTh HABBIKAMHU TOTYYCHHSI HHPOPMAIMH 13 UCTOYHHKOB
pa3HbIX THWIIOB, CAMOCTOATEIbHO OCYUIECTBIATh IOHUCK,
aHaJ u3, CHCTEMATH3allMI0 W HWHTEPIpETaIuio HHPOPMAINH
pa3IUYHBIX BUIOB U (DOPM Mpe/ICTaBICHNUS,

- CcO37aBaTh TEKCTHl B pa3IMYHBIX (opMarax C ydeToM
Ha3Ha4YeHUs WHOOpPMAIMU W 1IEJIEBOM ayJAUTOPUHU, BBIOMpAs
ONTUMATBFHYIO (OPMY MPEICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HH(POPMAIINH, €€
COOTBETCTBUE IPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;

- HCIOIb30BaTh cpencTaa UH(OPMAIIMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX |

OpraHnu3allOHHBIX 3aga4 C

COOTIOIEHNEM TpeboBaHU IPTOHOMUKH, TEXHUKU
0e30MMacHOCTH, THUTHCHBI, PECypcoCOEepeKeHHsI, TPABOBBIX H
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MacCHOCTH;

- BJIaJICTh HABbIKAMU PACIIO3HABAHUSA W 3aIUTBL I/IH(I)OpMaL[I/II/I,

cOPMHPOBAHHOCTh ~ yYMEHUH  KPUTHYECKHM  OLIEHUBATb
UHPOPMALIUIO OUOJIOTUYECKOTO COJIEPYKAHMS, BKIIOYAOLIYIO
IICEB/IOHAYYHBIC  3HAHUA W3

Pa3IMIHBIX HCTOYHHUKOB

(cpencTBa MaccoBod HMH(OPMALUHU, HAYYHO-TIOMYJISIPHBIC
Marepuaibl);  MHTEPIPETHPOBATH
COBPEMEHHBIX HCCIIEIOBaHWN B  Owmoioruw,
OMOTEXHOJIOTHH; PAacCMaTPUBATh ITI00ATBHBIE YKOIOTUYECKUE

npo0sieMbl COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHUIO K

OTHYCCKHUC ACIICKTHI

MeIuLIMHE,

HUM COOCTBEHHYIO MTO3UIIUIO;

chOpMUPOBAHHOCTh ~ yMEHUH  CO3/1aBaTh  COOCTBEHHBIE

IMNCHbMCHHBIC u YCTHBIC COO6HICHI/I$I Ha OCHOBC

Ouoslornueckol MH(OpPMAIMKU U3 HECKOJbKHUX HCTOYHHKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH




UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

OK 04. 3ddextuBHO

B3aMMO/ICVICTBOBATh
u pabortatb B
KOJUICKTHUBE u
KOMaHie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSATEIBHOCTH |
CaMOOIIPEIEIIECHHUIO;

-OBJIaJICHUE y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M COLIMATIbHOM JIEATEIbHOCTH;

OBjaieHHe  YHMBEPCAJBHBIMM  KOMMYHMKATHBHBIMH
JeHCTBUSIMU

6) COBMECTHaA J€ATEJIbHOCTD.

HaBbIKaMH

- TOHMMAaTh W HCIIOJIH30BaTh IMPEUMYIIECTBA KOMaHJIHOW U
WHIUBUAYAIbHON paboOThI;
- MPUHUMATD LIETH
OpraHW30BBIBATh M KOOPAMHUPOBATH JICHCTBUS IO €€
JOCTMDKCHHIO: COCTAaBJIATh IUIAaH JICHCTBUH, paclpeneisaTh

COBMECTHOH ACATCIIBHOCTH,

pOJIM C yYETOM MHEHMM yYaCTHUKOB OOCYX/IaTh pe3yJbTaThbl
COBMECTHOM paboThI;

- KOOPAMHMPOBATb U BBINOJHATH paboTy B YCJIOBHSX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC IMIOBCACHHC B

pPa3JIMYHBIX  CUTYyalUsX, MPOSIBIIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJagenue YHUBEPCAIbHbIMHU peryJassTHBHBIMH
JeHCTBUSIMH

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:
- TPUHAMATh MOTUBBI W apryMEHTBl JIPYTUX JIFOJEH Ipu
aHaJIN3e Pe3yJIbTaTOB JCATEIILHOCTH;
- IPU3HABATh CBOE MPABO U MPABO APYTHX JIIOACH HA OUTHOKH;

- pa3BuUBATb CIIOCOOHOCTh ITOHUMATh MHUp C IMO3ULUU APYyTOTO
YCIIOBCKa

HpI/I06p CTCHHC OIlblTa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHUA, HCITIOJIb3YCMbIX B OHOJIOrUH:
HHGJIIOJIGHI/ISI U OIHMCaHUs IKHUBBIX CHCTEM, IIPOLECCOB H

SIBJICHHI;'I; OopraHusanuu W IMIPOBCACHUA OHOJI0TMYECKOTO
OKCIICPUMCHTA, BBIJIBHUKCHU A THUIIOTE3, BbISIBJICHHUA
3aBUCHUMOCTH MCKOY HCCIICAYCMbIMHA BCINMYHNHAMMH,

OOBSICHEHUS TOJIYYEHHBIX pe3ylbTaTOB U (OPMYJIHUPOBAHUS
BBIBOZIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATUN, TEOPUH U
3aKOHOB




OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocOepekeHn
10, IPUMEHSATD
3HaHUS 00
M3MEHEHUU KJIMMaTa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
IEUCTBOBATE B
YpE3BBIYANHBIX
CUTYaLUAX

B o6Js1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS:

- cpOopMHUPOBAHHOCTH HKOJOTHYECKOW KYJIbTYPHI, TOHUMAHHE
BIUSHUS ~ COLMAJIbHO-DKOHOMHUYECKMX  IIPOLECCOB  Ha
COCTOSIHHE NPUPOJHOM M COLMAIBHOW Cpeapl, OCO3HAHHE
[J100abHOTO XapaKkTepa IKOJIOTUYECKUX MPOoOIeM;

- IUIAHUPOBAHUE U OCYILECTBJICHUE JCUCTBUN B OKPYkKAIOIICH
cpele Ha OCHOBE 3HAHUS LeJIed YCTOWYMBOIO Pa3BUTHS
YeJI0BEYECTBA;

AKTMBHOE€  HENpUATHE  JEHUCTBHM, IPUHOCIIIMX  Bpex
OKpYXaIoIIeH Cpeae;

- YMEHHE NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
NOCEACTBUS MPEAIPUHUMAEMBIX JEHCTBUI, MpeaoTBpallaTh
uX;

- paclIMpeHHE ONbITa  JEATEIbHOCTH  SKOJOTMYECKOU
HaIlpaBJIECHHOCTH;

- OBJIaACHHWEC HaBBIKaMU y‘le6HO-HCCJ'Ie,Z[OBaTeJ'H:CKOfI, HpOGKTHOfI n
COLIPIaJ'H:HOﬁ JACATCIIBHOCTHU

c(OPMHPOBAHHOCTb YMEHUS NPUMEHSATh MOIy4YE€HHbIC 3HAHUS
JUIsl OOBSICHEHHSI OMOJIOTMYECKUX IPOLIECCOB U SIBJICHMM, JUIsS
IPUHATHS TPAKTUYECKUX PEUICHUM B IIOBCEAHEBHOW KU3HU C
Henplo  obecrieueHust O€30MacHOCTU  CBOETO  3/I0POBbS U
3JI0pOBbsSl  OKPYXAIOIMX JIO/EH, COOJIOACHUS 30POBOTO
o0pasa >KM3HU, HOPM I'PaMOTHOTO TIOBEACHHUS B OKpPY KaIOLIeH
IIPUPOJHON cpene; IIOHUMAaHHE HE00X0IMMOCTH
WCIOJb30BAHUSL JIOCTHKEHUH COBPEMEHHOW OHWONOTHH U
OMOTEXHOJIOTUH AJIS PALIMOHAIILHOTO IPUPOOIOIb30BAHUS




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBLHOM

JTUCHUTIIMHBI

2.1. O0beM JUCUUILIMHBI U BUbI Y4e0HO# padoThl

Bua yueOHoii padboThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUNJIMHBI 79
B T.4.

OcHoBHoOe€ conepxxaHue 78
BT. 4.:

TeopeTuiecKoe o0ydeHne 70
NPaKTUYCCKHUE 3aHATHSI, KOHTPOJIbHBIC paOOTHI 6
JlaboparopHbie pabOTHI 2
HuddepennrpoBaHHbIi 3a4eT 1




2.2. TemaTu4ecKMid IJIAH M COIEPKAHUE TN CIUTIIUHBI

HaunmenoBaHmue pa3xaeioB U TEM

Conep:xxanue y4yeOHOro Marepuasia (0OCHOBHOE M PO(ecCHOHATILHO-OPUEHTHPOBAHHOE),
JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTMYMH)

O0BbeM
yacoB

Dopmup
yemble
KOMIIeTe
HIIUH

1

2

4

Pazgen 1. Kilerka — cTpyKTYPHO-()YHKIIMOHAJILHAS €INHUIIA KUBOTO

22

Tema 1.1.
Buonorus kak nayka. O0mas
XapaKTEePUCTHKA KU3HU

OcHoBHOe coaep:kanue

Teopernueckoe o0yuenmue:

CoBpeMmeHHBIE OTpaciu ONOTOTHYeCKUX 3HaHUH. CBsI3b OMOJIOTHH C APYTUMH HAYKaMU:
ouoxumusi, Onoursrka, OMOHHUKA, TeHoreorpadus u Ap. Poias u mecTo 6Gnosioruu B
(OopMHUPOBAHUN COBPEMEHHOM HAay4YHOI KapTUHBI MUpa. Y POBHU OpraHU3aluy )KUBON MaTepuu.
OO01mas xapakTepuCcTHKa KU3HH, CBOICTBA KUBBIX CUCTEM. XUMUYECKUIN COCTaB KIETOK

OK 2

Tema 1.2.
CTpyKTYypHO-QYHKIIHOHATbHAS
OpraHu3anus KJIeTOK

OcHoBHOE€ coacpkaHue

Teopernueckoe ooyuenmue:

Knerounas teopus (T. [lIBann, M. neiinen, P. Bupxos). OcHOBHbIE MOJI0KEHUS COBPEMEHHOU
KJIETOYHOU T€OpUHU. THIIBI KIIETOUHOW OpraHU3alu: IPOKAPUOTUYECKUM U DYKAPUOTUYECKU .
OIHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTPOCHHE MPOKAPUOTHUECKOU KIIETKH.
CtpoeHue aykapuoTuuecKkoil kinetku. Heknetounsie hopMbl )Ku3HH (BUPYCHI, OakTeprodaru).
TectupoBanue no teme: «CTpoeHUE 3YKapUTUUECKOU KIIETKU

JlaGopaTopHble 3aHATHSA:

[Tpuobperenune onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOITMPOBAHUS TP BBHITIOJTHEHUT
1a00paTOpHBIX PabOT:
JIaGoparopHas
1. JlaboparopHas pabota «CTpoeHue KIeTKU (pacTeHusl, )KUBOTHbIE, TPUOBI) U KICTOUHbIE
BKITIOUCHHUS (Kpaxmall, KApOTHHOUJIBI, XJIOPOTIACTHI, XPOMOILIACTHI ))»
[TonroroBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BBHISIBJICHUE Pa3IHuUil
MEX]y U3y4aeMbIMU 00beKTaMH, (HOPMYJTUPOBAHHE BHIBOJOB

IIpakTHYecKkHe 3aHATHSA:

BI/Ip}/CHBIe )51 GaKTCpI/IaJIBHLIC 3a00JIeBaHUs. O6H_II/IC MMPUHIUIIBI UCTIOJIB30BAHU S JICKAPCTBCHHBIX
BCIIICCTB. OcobeHHOCTH MPUMCHCHUA aHTHOMOTHKOB. Hpe,Z[CTaBJ'ICHI/IC YCTHBIX COO6H.ICHPIﬁ C
npe3eHTauHeI71, NOATOTOBJICHHBIX IO MEPCUHIO UCTOYHUKOB, pPCKOMCHAOBAaHHBIX
npenoaaBaTejicM




Tema 1.3. CTpyKTYypHO-
(pynkuuonanbHbIe (paKTOPBI
HACJIeACTBEHHOCTH

OcHoBHOe coaep:kanue

TeopeaneCRoe oﬁyqelme:

XpomocomHast Teopust T. Moprana. CTpoeHue XxpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK,
TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUTOUIHBINA U IUTIIIOUTHBIA HAO0D.
Hyxnennoseie kucinotsl: JIHK, PHK HaxoxkaeHue B KJIETKE, X CTPOCHHE U (QyHKITUH.
MaTtpuuHble IpOLEecChl B KIIETKE: peruinKaus, OuocuHTe3 oenka, penapauus. [ eneTnyeckuit
KO/l ¥ €r0 CBOMCTBA

IIpakTuyeckue 3aHATHS:

Pemenne 3aaa4 Ha onpeacICHUE IIOCIEA0BATCIIbHOCTH HYKJIICOTUA0B, aMUHOKUCIIOT B HOPME U B
CJIydac U3BMCHCHMUS IMOCJIICA0BATCIIBHOCTH HYKJIICOTUOB HHK

OK-1
OK -2

Tema 1.4.
OO0OMeH BellecTB M NIpeBpalleHne
JHEPrUM B KJIeTKe

OcHoBHOE€ coacpkaHue

TeopeaneCRoe oﬁyqe}me:

[Tonsitue MeTabon3M. ACCUMUIISIINA U JUCCUMUIISAIINSA — IBE CTOPOHBI MeTabom3Ma. THUIb
oOMeHa BeIIecTB: aBTOTPOHBIN U TeTepoTpodHBII, a9poOHBINA U aHadpoOHBIH. [tacTnyeckuit
obmeH. DoTocuHTEe3. XEMOCHHTE3

OK -2

Tema 1.5. JKu3HeHHBIH MUK KJICTKH.
MuTto3. Meiio3

OcHoOBHOe co/iep:KaHue

Teopernueckoe o0yuenmue:

Kierounslii nukin, ero nepuoasl. MuTo3, €ro CTaiuy 1 NPOUCXOIAUINE MPOLECCHI.
buonornueckoe 3HaueHne murosa. Meinos u ero craguu. [losenenne XxpoMocoM B MEHO03€.
Kpoccunrosep. buonornueckuii cmMpICi MeHo03a.

OK -2
OK -4

KonTtponbHas pabora

Paznen 2. Ctpoenne u GpyHKUHMH OPpraHu3ma
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Tema 2.1
Crtpoenne opranuszma

OcHoBHOE coacpkanue

Teopernueckoe odyueHue:

MHOroKJIeTOYHbIE OpraHu3mMabl. B3aumocBsi3b OprafHoB U CHCTEM OPraHos B
MHOTI'OKJIE€TOYHOM OpraHu3imMe. I'omeocrta3s OpraHuimMa M €ro nmoaacpkaHnme B rnmpouecce
AKU3HEACATCIBHOCTHU

Tema 2.2

OcHOBHOE coaepkaHue

Teopernueckoe odyueHnue:

OK -2




DopMBI PA3MHOKECHUS
opranu3MoB. OHTOT€HE3 paCTEHUH,
JKUBOTHBIX U YEJIOBEKa

®opmbl pa3MHOXKEHHUsI OpraHu3MoB. becnosoe 1 mosioBoe pazmMHokeHue. Bupl 6ecronoro
pasMHoxxeHus. [TonoBoe pasmHokeHue. ['amerorenes y uBOTHbIX. CliepMaToOreHes3 U OOreHeEs3.
Crpoenue nonoBsIx Ki1eTok. OrmiogorBopenue. CamocrosTenbHas paboTa

WupuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOproreHe3 u ero cragun. [loctamMOproHambHbIi
nepuoa. CTaauu mocTSMOPHOHANIBHOTO Pa3BUTHS y )KUBOTHBIX U YeloBeka. [Ipsmoe u
HenpsiMoe pa3BuTue. buonoruueckoe crapeHue U cMepTb. OHTOreHe3 pacTeHUH

Tema 2.3 3akoHOMepHOCTH OcHoBHoOE coepKaHue 6 OK-2
HacJIe0BaHMS Teopernueckoe o0yueHue: 4 OK-4
OcHOBHbIE OHATHS TeHETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl ['. Menaens
(MoHOTHOpPUIHOE ¥ TOTUTHOPHUIHOE CKpelluBaHue). B3anmoeiicTBie reHoB
IIpakTHYecKHne 3aHATHS: 2
Pemrenue 3amau Ha onpeeneHrue BEPOSITHOCTA BOSHUKHOBEHHS HACJICICTBEHHBIX MPU3HAKOB
MIPH MOHO-, JIH-, TIOJTUTUOPUTHOM U aHATM3UPYIOIIEM CKPEIIIMBAHUH, COCTABIICHUE
TEHOTUIMYECKUX CXEM CKPEIIMBAHUS
Tema 2.4. CuensienHoe Hacjiegopanue | OcHOBHOe coepKaHue 4 OK-1
NPU3HAKOB TeopeTnueckoe odyueHnue: 2 OK -2
3akonbl T. Moprana. CueryieHHOe Haclie/I0BaHUE T€HOB, HAPYIIEHUE CLIETUICHHUS.
HacnenoBaHue npusnakos, ClielieHHBIX ¢ 10JI0M. ['€HeTHYECKO€e ONpeIeIeHHE MO,
[IpakTuueckue 3aHATHS: 2
Pewrenue 3amau no onpeaeneHno BEpOSITHOCTA BO3HUKHOBEHHUSI HACIIEICTBEHHBIX PU3HAKOB
MIPU CUEIJIEHHOM HAclIeJOBaHUU
Tema 2.5. 3akoHOMepHOCTH OcHoBHOE conepxaHue 4 OK-1
W3MEHYHUBOCTH TeopeTnueckoe odyueHue: 4 OK -2
N3MeHUYMBOCTH NMPU3HAKOB. BHU/IbI N3MEHUMBOCTH: HACIEICTBEHHAS U HEHACTIEACTBEHHAA. 3aKOH 4 OK -4
TOMOJIOTHUYECKHX PAAO0B B HaciencTBeHHon n3menunBocty (H.W. Basumnos). MyTanmonHas
TEOpHs N3MEHUYNBOCTH. BHUIBI MyTalwii 1 IPUYUHBI UX BOSHUKHOBEeHHs. KapuoTuir yemoBeka.
HacnenctBennbie 3a0omeBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEIOBEKA.
Bonesnn ¢ HacneACTBEHHOHN IPEAPaCIOIOKEHHOCTHIO. 3HAYCHNE METUIIMHCKON TeHETUKH B
MPEAOTBPAIEHUHN U JICUCHUH TeHETUYECKUX 3a00JICBaHUH YeTTOBEKa
Pasnen 3. Teopusi 3BoI0NMH 14
Tema 3.1. UcTopus 3B01100MOHHOT0 | OCHOBHOE colepkaHue 6 OK -2
yueHusi. MukposBoonust TeopeTnueckoe odyueHue: 4 OK-4




[Tepssie aBomonnonHbie KoHIEnH (OK.b. Jlamapk, XK.JI. brodhdon). DBomtonmonnas teopus Y.
Hapsuna. CuHTETUYECKAsI TEOPUS HIBOJIIOIMU U €€ OCHOBHBIE TTOJIOKEHUSI.

MukposBontonud. [Tomynsius kak s3ieMeHTapHasi eAMHUIA IBOJIIOIUH. ['eHeTHYeCKre OCHOBBI
IBOJIIOIHMH. DJIEMEHTApHBIC (DaKTOPHI IBOIIONNU. ECTeCTBEHHBI 0TOOP — HAMPABIISIONTNI
¢baxTop 3Bomonnu. BunoobpazoBanue Kak pe3yinbTaT MUKpo3Botonuu. TectupoBanue

Tema 3.2. Makpo3BoJouns. OcHoBHOE coaepxaHue 4 OK -2
Bo3HuKHOBeHHE U pa3BUTHE KM3HH Teopernyeckoe o0yueHnue: 4 OK-4
Ha 3emie MakponsBosntorus. @PopMbl 1 OCHOBHBIE HarpaBiieHUs: MakpodBororuu (A H. Ceseprion). [Iytu
JOCTHXKEeHHs Ononoruyeckoro nporpecca. Coxpanenue 6uopazHooOpasusi Ha 3emiie.
I'umoTe3bl u Teopuu BO3HUKHOBEHUS XU3HH Ha 3emiie. [losBIeHNe MepBhIX KIETOK U UX
sBosronusl. [IpokapuoTsl u sykapuoTsl. [IponcxoxaeHre MHOTOKIETOYHBIX OPTraHHU3MOB.
Bo3HukHOBEHHE OCHOBHBIX IApCTB dyKapuoT. CamocrosTenbHas paboTa
Tema 3.3. IIpoucxo:xkaenunedenoBeka | OcCHOBHOE coaepKaHHe 4 OK-2
— aHTpoMnorexHe3 TeopeTnueckoe odyueHnue: 4 OK-4
AHTpornosiorus — Hayka o yesoBeke. CucreMaTHuecKoe IojiokeHue yenopeka. CXoacTBO U
OTJIMYUS YEJIOBEKA C )KUBOTHHIMU. OCHOBHBIE CTaIUN aHTPOTIOT€HE3a. DBOIIOIUS
COBPEMEHHOT0 YEJIOBEKA.
YenoBedyeckne packl M MX €IWHCTBO. Bpems u ImyTH pacceneHus YelloBeKa 1o IJIaHeTe.
ITprucnocoOaeHHOCTD YeI0BeKa K pa3HbIM YCIOBUSAM cpelibl. TecTupoBaHue
Pa3nes 4. Jxoorus 18
Tema 4.1. Ixosornueckue paxkropsr | OcHOBHOE coep:KaHue 2 OK-1
U CPeAbl JKM3HHU Teopernueckoe odyueHue: 2 OK -2
Cpensl 0OMTaHHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3TyIITHAS, TOYBEHHAS, OK-7
BHYTpHOpraHu3MeHHast. DU3UKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOUTaHHsI OPTaHU3MOB.
[TpucniocoOaeHnst OpraHu3MOB K JKU3HU B pa3HbIX cpenax. [loHsTHe sKoIorndeckoro (akropa.
Knaccudukanus skonornueckux gaxropos. [Ipasuino muanmyma FO. JInbuxa. 3akoH
tonepantHoctu B. lllendopma
Tema 4.2. Ilonyasuus, cooduiecTBa, OcHoBHOe coep:kaHue 4 OK-1
IKOCUCTEMBI Teopernueckoe odyueHue: 2 OK -2
DKoslornyeckas XapakTepuCcTHKa BUJIa U TOMYJISIUHA. DKOJIOTHYeCKash HUILA BUJIA. OK -7

DKOJIOTHYECKHE XapaKTepUCTUKU nomyisiui. CoolIecTBa u 3KocucTeMbl. bruonenos u ero
cTpykTypa. CBs3M MeXy opranuzMamu B 6uoreHose. CTpyKTypHbIE KOMIOHEHTHI 9KOCUCTEMBI:




MPOAYLICHThI, KOHCYMEHTBI, peyleHTbl. KpyroBopoT BELIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue ypoBHH

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTENN 3KOCUCTEMBL. buoMacca u mpoayKIusl.
DKOJIOTHYEeCKHe TUPAaMUIBI YHcel, OnomMacchl U dHepruu. [IpaBuiio nupaMuabl SHEPTHH.
Pemenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 10 IIEPEHOCY BEILECTBA U SHEPTUU
B DKOCHUCTEMAX C COCTaBJIEHUE TPO(YUUECKUX Lienell U mupamMu 6MoMacchl U SHEPTUU.
CamocrosrenbHas pabora

Tema 4.3. buocepa - riodaabHas
IKOJIOTHYECKAas CHCTeMAa

OcHOBHOe co/iep:kaHue

Teopernueckoe odoyuenmue:

Bbuocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasnenuii o buochepe B tpynax B.U.
Bepnaackoro. O6actu 6uocdepsl 1 ee KOMIOHESHTHI. JKrBoe BemecTBo 6nochepsl U ero
byHKIHN.

3aKOHOMEPHOCTH cyniecTBoBaHUs Onocheprr. OcobeHHOCTH OHOChephl KaK riI00abHOM
sKocucTeMbl. [lnHaMu4Yeckoe paBHoBecue B Ouochepe. KpyroBopoTsl BeliecTs u
OMOTCOXMMHIYCCKHE ITUKIIBL. | T00aIbHBIE SKOJIOTUIECKHE MPOOIEMBI COBPEMEHHOCTH.
TectupoBanue

OK-1
OK -2

OK -7

Tema 4.4. BiusiHue aHTPONOTreHHbIX
(¢akTopos Ha 6uochepy

OcHoBHOE coacpkaHnue

Teopernueckoe odyueHue:

AHTponoreHHsle Bo3ieicTBUs Ha Onocdepy. 3arpsi3HeHUs Kak BUJ aHTPOIIOT'€HHOTO
BO3/EHUCTBUSA. AHTPONOIeHHbIE BO3/IeHCTBHS Ha aTMocdepy. Bo3aelicTBus Ha ruapocdepy.
BosneiictBus Ha nutocdepy. AHTPONIOTEHHbIE BO3JIEHCTBUS HA OMOTHUYECKUE COOOIIECTBA.
VYray6sieHHO U3y4aroTCsi OTXO0/Ibl, CBSI3aHHBIE C OTIpeleIeHHON podeccreil/crnennanbHOCThIO

OK-1
OK -2
OK -4
OK -7
IK ...

Tema 4.5. Bausinue couuajabHoO-
IKOJIOTMYECKUX (PAKTOPOB HA
3/I0pPOBbE YeJI0BEKA

OcHoBHOE coacpkaHue

Teopernueckoe o0yueHue:

N

310pOBKE U €r0 cocTaBisitone. aKkTopbl, MOJOKUTEIIBHO U OTPUIIATEIHLHO BIMSIONINE HA
opranusMm uesnoBeka. [IpobiemMa TeXHOTeHHBIX BO3/ICHCTBUI Ha 3J0POBhE YEIIOBEKA
(37IeKTpOMarHuTHBIE MOJIs, OBITOBAsT XMMUSI, U30BITOYHBIC IIIYMBI, paguaIus 1 T.11.). AJanTaus
OopraHm3Ma 4yenoBeka K gakTopam okpyskaroren cpensl. [IpuHnmne popmMupoBaHus
310poBBhecOeperaromero noseaeHus. Guzndeckas akTUBHOCTh U 37I0pPOBhE. buoxumuieckue
aCIEKThl PALIMOHAJILHOTO MTUTAHUS.

IIpakTuyeckue 3aHATHSA

«Bnusinne abnoTuueckux (akTOPOB HA YEIOBEKA (HU3KHE U BBICOKHE TEMIIEPATYPhI)»

OK -2
OK-4
OK-7
IK ...




N3yueHne MeXaHU3MOB aIallTallii OPTaHU3Ma 4eJIOBEKAa K HU3KUM U BBICOKUM TEMIIEpaTypaM U
00BSICHEHHUE MOJTyUYEHHBIX PE3YIbTaTOB U (POPMYIMPOBAHUE BHIBOJIOB (TUCHBMEHHO) C
HCIIOJIb30BAaHUEM HAYYHBIX IIOHATUH, TECOPUN U 3aKOHOB.

Pa3znea 5. buojiorus B ;KU3HU 2
Tema 5.1. BHOTEXHOJIOTHHU B KU3HU OcHOBHoOE coJep:kaHne 2
KaKJ10T0 Teoperuueckoe coaep:raHue: 2
buorexHoorus kak Hayka v mpou3BoicTBO. OCHOBHBIE HAMPABJICHHUS] COBPEMEHHOM
onorexHonorud. Meroasl Onorexaonoruu. OObEKTH OMOTEXHOJIOTUN. DTHUKA
OMOTEXHOJIOTHYECKUX M T€HETHYCCKUX IKCIIepUMEHTOB. [IpaBuia movcka u aHaimsa
OMOPKOIOrMYECKO HHPOPMALIMK U3 PA3TUYHBIX UCTOYHUKOB (Hay4YHAasi U yueOHO-Hay4dHas
JTuTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, cetb IHTepHET U apyrue)
JInddepeHunpoBaHHbIH 3a4eT 1

OK-1
OK -2
OK-4
IIK ...

Bcero:

79




3. YCJIOBUSI PEAJTU3AIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM
JTUCHMILIAH

3.1. Ing peasM3auMu NPOrpaMMbl JMCHUILTHHBI JOJKHBI ObITH PEIyCMOTPEHbI
cjeAyoIIe creuaJbHble MOMelleHNs:

Kabuner «buonorum», ocHalleHHbIH O0OpyJOBaHUEM: MeOelb, J0CKa, Me,
HarJISIHbIE TOCOOMS (KOMIUIGKTHI Y4YeOHBIX TaOJHWI, TUIAKATOB), TEXHUYCCKUMU
CpeACTBaMM OOYUYEHHMS: KOMIIBIOTEp C YCTPOWCTBAMU BOCHPOU3BEACHUS 3BYKa,
MPUHTEP, MYJIBTUMEIUA-TIPOEKTOP C IKPAHOM, YKa3Ka-MPE3EHTEP AJIsI MPE3EHTALIUM.

JlabopaTtopusi, ocHamieHHass OOOpyJOBaHMEM [JIsi TPOBEACHUS 3aHATHIA:
MUKPOCKOITbI, CEKyHIOMEpP, TOHOMETP, JlabopaTtopHas nocyja (MpoOUpKH, MOJICTABKU
JUTsl IPOOUPOK, MHUHIIETHI, MECOK, CTYNKHU C MECTUKAMH, MPEIMETHBIE U MOKPOBHbBIC
CTEKJIa, CTEKJISTHHBIC MaJOYKH, MpenapoBajbHbIE WIJbI, (UIbTpOBaJbHAsA Oymara
(canerkn), cTakaHbl) TUIIEPTOHUYECKUI pacTBOP XJopuaa HaTpus, 3%-Hblid pacTBOp
MEepoKCHIa BOAOPOAQ, pPacTBOpP Hoja B MOAMCTOM KalluM, TJULEPUH, KIyOHH
KapTtoesnsi, JUCT 3JI0JeU KaHAACKOW, IJIOA PsOUHBI OOBIKHOBEHHOU (pSIOMHBI WM
TOMAaTa), IyK Pemyathlii, pa3BeCHHBIC B BOJIE APOHOIKH);

3.2. MapopmanuoHHoe oOecnedeHne peau3auu NporpaMmMbl

Jnst  peanuzanuu  mporpamMMbl  OuOiMoTe4HBIH  GOHA  00pa3oBaTEILHOM
OpraHW3alMK JOJDKEH WMETh IeYaTHhIC W/WIIM DJIEKTPOHHBIE O00pa3oBaTeIbHBIC W
nH()OPMAITMOHHBIE  PECypChl,  PEKOMCHIOBAaHHBIE  JUISI  WCIIONB30BAaHUA B
o0pa3oBaTeNbHOM TpoIlecce, He CTapIiie MATH JIET C MOMEHTA U3/IaHus.

PexoMeHtyeMble Tie4aTHBIE M3JaHUS 10 peau3anuu 0011e00pa3oBaTeIbLHOM
JTUCIUTUIMHBL TIPEJCTaBICHB B METOJMYECKHX PEKOMEHJAIMAX 0 OpraHu3aluu
0o0yueHus.



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA3OBATEJIbHOM JUCHOUIIJINHBI

KoHTpo.ib U olleHKa pe3yJIbTaTOB OCBOCHHS 00IIE00pa30BATEIHHON JUCITUTITMHBI
PacKphIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE pe3yJbTaThl, HalpaBlIeHHbIE Ha (POpMUpPOBAHUE
001X 1 npodecCuOHANBHBIX KOMIIETEHIIMHI O pa3jiesiaM U TeMaM COJIepKaHusl y4eOHOTO

Martcpuaiia.

Oo0wmas Pasznen/Tema T oneHoYHBIX MEPONIPUATHH
KOMIIeTEHI U

Pazgea 1. Kierka — KontposbHas padota
CTPYKTYPHO- «MonekynsipHbIi YPOBEHb

GyHKkuHOHANIbHAS eJMHMLA OpraHH3aIUH KHBOTOY
AKHUBOTI'O

OK 02 buonorus xak Hayka. O0rias 3anonHenue TabIUIBI C OMUCAHUEM
XapaKTCPUCTHKA KM3HHU MCTOJO0B MUKPOCKOIIUPOBAHUA C UX
JIOCTOMHCTBAMH U HEIOCTATKaAMH.
3anonHeHne TabIuIbl «BKIaa yaeHbIX
B pa3BUTHE OMOJIOTHUM»

3aroTHeHUEe CPABHUTEIHLHOM TAOUIIBI
CXOJICTBA U PA3IMYUI )KMBOTO U HE
JKHBOT'O

OK 01 CrpykrypHO-dyHKIMOHAIbHAs | OueHnBaemMast JUCKYCCHs 110 BOIIpocam
OK 02 OpraHu3aius KIeToK JAEKIUU

OK 04 Pa3paboTka MeHTaIbHOM KapThl IO
KJIaCCU(UKALIUU KIJIETOK U UX CTPOEHUIO
Ha MpO- U DYKapUOTHUYECKUX U 110
LapcTBaM B MUHU Ipynmax
Brinonnenue u 3amura 1a60paTOPHBIX
pabor:

«CTtpoeHue KIeTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOILTACTHI, XPOMOILIIACTHI)»
[IpakTnueckoe 3ansatue. [Ipencrasnenue
YCTHBIX COOOIIEHUH C TIPEe3EHTAIINCH,
MIOATOTOBJIEHHBIX 110 IEPEYHIO
HCTOYHUKOB, PEKOMEH/JOBAHHBIX
IpenojaBaTesieM

OK 01 CrpykTypHO-(yHKIIMOHATbHBIE | DPOHTATIBHBIN OIPOC

OK 02 (bakTOphl HACICICTBEHHOCTH Pazpabotka rimoccapus
Pemenue 3a1a4 Ha onpenencHue

IIOCJIEI0BATEILHOCTH HYKJIEOTU/IOB,
AMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHUS MTOCJIEI0BATEIbHOCTH
Hykieotuaos JJHK

OK 02 OOMeH BemecTB U @DpoHTANBHBINA 0NPOC
IpEBpPAILEHUE SHEPIMHU B KIIETKE | 3aII0OJHEHHE CPABHUTEIBHOM TaOIHIIbI
XapaKTepUCTUK TUTIOB OOMeHa




BCIICCTB

OK 02
OK 04

JKU3HEHHEIN UK KIETKU.
Muto3. Meiio3

OOcy xaeHHe 10 BOIIPOCaM JICKIHH
PazpaboTka 1eHTbI BpeMEeHU
’KU3HEHHOTO [IHKJIa

Pasznen 2. Ctpoenue u
(pyHKIIUM OpraHu3zMa

KonTponbaas padota “CTpoeHue u
¢byHKIMK opraHuzma’

OK 02
OK 04

Crtpoenue opranusma

OueHuBaemasi IUCKyCCUs

PazpaboTka MEHTaTbHON KapThl
TKaHEW, OPraHoOB U CHCTEM OpPraHOB
OpraHu3MOB (pacTeHHUs], KUBOTHBIE,
YEJIOBEK) C KPAaTKOM XapaKTepUCTUKOM
X QyHKIMiA

OK 02

@OpMBI pa3MHOKECHUS
OpPraHU3MOB

@pPOHTAIBHBIN OIIPOC

3arnosHeHHe TabIMLIbI ¢ KPaTKOM
XapaKTePUCTUKON U TpUMepaMu GopM
Pa3MHOKEHHUSI OPraHU3MOB

OK 02
OK 04

OHTOTeHEe3 PacTeHH, JKUBOTHBIX
U YeJIOBEKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHe3a
OTJIEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIrpyIIaM
Tect/ompoc

CocraBiieHnE )KM3HEHHBIX LIMKJIOB
pacTeHuii 1o otaenaM (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBHIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACTIEOBAHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MIPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUAHOM U
aHAJIN3HMPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIHUBAHUS

OK 01
OK 02

CuerneHHoe Haclea0BaHNeE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOATHOCTU BOSHHUKHOBCHHA
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
CIICTTICHHOM HAaCJIeJIOBaHUH,
COCTaBJICHHUEC I'CHOTUIITMYECKUX CXEM
CKpeIIUBaHUsA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHyue Tuna
MYTallMU TP IIepenaye
HAaCJICACTBCHHBIX HpI/IBHaKOB,
COCTABJICHUEC 'CHOTHUIITNYCCKUX CXEM
CKpeIIUBaHUA




Paznen 3. Teopus 3Bo1I0ONNH

Konrponsnas padora “Teopernueckue
ACIIEKTEI DBOIIOINY KU3HHU Ha 3eMiie”

OK 02 HcTopust 2BOIIOLMOHHOTO DpOoHTABHBIN OIIPOC

OK 04 ydeHusi. MUKPOSBOIIIOLHUS Pa3paboTtka rioccapust TEepMHUHOB
Pa3pa0oTka JeHThI BpeMEHU Pa3BUTHUS
SBOJIIOILIMOHHOTO YYEHHUS

OK 02 Maxpo3BOIIOIHSL. OnenuBaemasi TUCKYCCHSI:

OK 04 BO3HUKHOBEHHUE ¥ PA3BUTHE HCITOJIb30BAaHUE aPTYMEHTOB,

JKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CUMBOJIMKH ISl TOKA3aTeIbCTBA
POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPYIII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [TpoucxoxIeHne 4eI0oBeKa — OpOoHTABLHBIA 0IIPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka neHThI BpeMEHH
IPOMCXOXKICHUS YEIOBEKa

Pa3nen 4. DxoJorus

OK 01 Okonorunyeckue HakTopel U Tect 1O KOJIOTHYECKUM (PaKTOpaM U

OK 02 Cpezbl )KU3HU cpenaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomymsius, cooOriecTna, CocraBneHue cxeM KpyroBopoTa

OK 02 HKOCHUCTEMBI BEILIECTB, HCIIOJIb3YsI MATEPUAIIBI JICKIHH

OK 07 Pemienue npakTUKO-OpUEHTUPOBAHHBIX
pacyeTHbIX 3aIaHUH 10 MEPEHOCY
BEIIECTBA M SHEPTUH B IKOCHCTEMAX C
COCTaBJICHUE TPOPUUECKUX LIETeH 1
nupamMul 6MOMacChl U SHEPTUU

OK 01 buocdepa - rmobanpHas OrnenrBaemasi IUCKYCCHS

OK 02 DKOJIOTMYECKAS] CUCTEMA Tect

OK 07

OK 01 BnusiHue aHTpONOreHHbIX Tecr

OK 02 ¢dakxTopoB Ha Ouochepy [Ipaktuyeckas padora “OTx0/bl

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnusinue conumanbHo- OnenunBaemast TUCKYCCHS

OK 04 DKOJIOTUUECKUX (PaKTOPOB Ha BrinonHenue 1abopaTtopHoil paboTs! Ha

OK 07 37I0pPOBbE YEIIOBEKA BBIOOD:
"YMcTBeHHas! pabOTOCTIOCOOHOCTH",
"Biustaue abnotnyeckux (akTopoB Ha
YeJoBeKa (HU3KUE U BBICOKHE
Temneparypsl)”

Pa3nes 5. buonorus B :ku3Hu  |3amuTa Kelca: IpeaCTaBICHNE

pe3yJIbTaTOB PENIECHUS KEHCOB
(BBICTYIUIEHHE C TIPE3CHTAINEN )

OK 01 buorexnonoruu B :KU3HU BrinosiHeHue keiica Ha aHAIN3

OK 02 KaXJIOTO “H(pOpMaIUK 0 HAYYHBIX JOCTHKEHHSIX




OK 04

B 00JIaCTH '€HETHYECKUX TEXHOJIOTHH,
KJICTOYHOIN WH)KCHEPHUH, MTUIEBBIX
O6uoTexHOJIO0THi (TI0 Tpynmnam),
IPEICTaBICHUE PE3yIbTATOB PELICHHS
KEWCOB

OK 01 [TpombinieHHast OMoTexXHOJIOTHS | BhImoTHEHNE Kelica Ha aHaIu3

OK 02 UH(POPMAIIUU O Pa3BUTUU

OK 04 MPOMBIITUICHHOW OMOTEXHOJIOTHH (110
rpynmnam), npeacTaBlIeHue pe3yJbTaToB
pElIeHHS KeCOB

OK 01 ConuanbHO-ITHUECKUE aclIeKTEl | BEIMONIHEHNE Keiica Ha aHaIu3

OK 02 OMOTEeXHOJIOrUH nH(popManny 00 ITUIECKUX acIIEKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmnam), npeacTaBiIeHue pe3yIbTaToB
pelIeHus KecoB

OK 01 buotexnonoruu u Texuuueckue |BoimonHeHue keiica Ha aHANK3

OK 02 CHCTEMBI UH(POPMALIUU O Pa3BUTHUS

OK 04

OMOTEXHOJIOTHI C MPUMEHEHHEM
TEXHUUYECKUX CHCTeM (TI0 Tpymmam),
IpEeJICTaBICHHUE PE3YIbTATOB PEIICHUS
KEHCOB




METOAMYECKNE MATEPUAJIBI UL YUUTEJIA

1.buonorus. moypounbie pazpabotku. 10-11 kmaccel: yueOHOe mocoOue IS
obmeobpazoBar opramm3anuii:  yryosn.  Ypoens. B.B.Ilaceunmk, I'.I'.IlIBemos,
T.M.Edumona; nox pen. B.B.[Taceunnka. — M.: [Ipocsemenne, 2017 — (JIunus xu3um) A.
1O. Nonnena. «Bech MIKONIBHBIN Kype B cxemax u Tabiunax» — M.: Dkcemo, 2014.: C. 304-
309

2. E. H. JlembsinkoB, A. H. Co6oneB «COopHuK 3a1a4 1 ynpaxkHenuil. buonorus 10-11» -
M.: BAKO. C 140-151 yue6Hoe mocobue 1ij1st 00111eo0pa3oBaTeIbHbIX OpraHU3aIluu

3. A. A. Kupunenko, C. U. Konecuukos., «buonaorusi TeMaTH4ecKue T€CThI. (IOJATOTOBKA
k EI'D)» YuebHo- MeToamaeckoe mocobue.- Poctos v//1: Jlernon, 2009r. C 103-107.

4.I'. U. Jlepuep «bBUOJIOI'UA : Tlonnsiii cripaBouHuK i noarotoBku Kk EI'D »: ACT,
Actpenb; Mocksa; 2010r (pa3nen VII)

5.00mas 6uonorust 10-11, nunaktuyeckue matepuansl/ aBT.-coct. C. C. KpacHoBH10Ba,
C. A. I[TaBnos, A. b. I1aBnos, - M. IIpocsemenne, 2000r., cTp.6-42

6. OOmass Owomorus 10-11 «xmaccel: moxaroroBka k EI'D. KourtponbHbie u
camocrostenbHbie padoTsl/ I'. U. Jlepuep. — M.: Dxemo, 2007.ctp 35-45

7.buonorus: obmas Ouonorus. 10-11 kmaccel: yueOnuk/ A. A. Kamenckuii, E. A.
Kpukcynos, B. B. [Taceunuk.- M.: llpoda, 2018. Ctp.55-68

[MU®POBBIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.O0pa3oBarenbHbIil MOpTaNl IS MOATOTOBKUA K dk3ameHam ['ymun [, JI. https://bio-
ege.sdamgia.ru/?redir=1tema 1, 2

2.Poccuiickuit odmieoOpazoBarenbHblil [lopran www.school.edu.ru

3.Enunas  xosiekuus — HUGPOBBIX  00pa3oBaTeNbHBIX  pecypcoB  www.school-
collection.edu.ru

4.0O1kpoIThIN KOJUIEMK bruonorus http://college.ru/biology/

5.Karamnor o0pa3oBaTeIbHbIX pecypcoB o ounonoruu
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=133

6.«Pemy EI'D»: ouonorus. EI'D — 2018. O0yuarorias cuctema. https://bio-ege.sdamgia.ru
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