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1. HACIIOPT PABOYEM ITPOI' PAMMBI OBIIIEOBPA30OBATEJILHON
JANCIHHUITIJINHBI
IMO/J.13 buosorust

1.1 Obs1acTh NpUMEHEHUS POTPAMMBI

Pabouas mporpamma o0111€00pa3oBaTeIbHON TUCHUTIIIMHBI SBISETCS YaCThIO
IporpaMMbl  TIOJTOTOBKM CIEIMAIIUCTOB CPEIHEr0 3BE€HA B COOTBETCTBUHU C
®denepa’abHbIM TOCY/IApCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CPEIHETO
oO1ero oOpazoBaHusl.

Pabouast mporpamma o0mieo0pa3oBaTeIbHON JUCIUTIIIMHBI MOXKET OBITH
WCITOJI30BaHA JIPYTUMH 00pa30BATCIBHBIMU YUPEKACHUAMU TPOHEeCCHOHATHFHOTO
U JIOTIOJTHUTEIHHOTO 00pa30BaHus, PEaATN3yIONUMU 00pa30BaTEeIbHYIO MPOTPAMMY
CpeaHero oo01ero 0opa3oBaHuUsl.

1.2 MecTo y4eOHOro mnpeaMeTra B CTPYKType MPOrpaMMbl MNOJATOTOBKH
CIENUAJIMCTA CPEJHEro 3BeHa:

B yuebnbix mmanax I[MIICC3 CIIO ecrectBeHHOHayyHOro Tpoduisi «buonorus»
BXOJIUT B 0OIIe00pa30BaTEIbHYI0 TMOJATOTOBKY M HM3y4aeTcs Ha YriyOJIeHHOM
YpOBHE.



1.3. Ilnanupyemblie pe3yiabTaThl 0CBOeHHsI 0011e00pa30BaTeIbHOH TUCHUILIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO un Ha

ocaose ®I'OC COO
Kox n IlnanupyemMble pe3yibTAaThl OCBOCHUS U CIATIINHbBI
HAMMEHOBaHUe
¢dopmupyembIx O01mue JAucnuniamHapHbie
KOMIIeTeH I i

OK 01. Beibupats
CIIOCOOBI PELICHUS
3a1a4
po(hecCHOHATTLHOM
JeSTEIbHOCTH
NPUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTH TPY10BOT0 BOCIIMTAHMSA:
- TOTOBHOCTH K TPYyAy, OCO3HAHHE IIEHHOCTH MacCTEepCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTHBHOH JCATEIBHOCTH TEXHOJOTMUYCCKOU M

COIIMAJILHOW HAINPABICHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,

IUIAHUPOBaTh U CaMOCTOSITENIBHO  BBIMIOJHATH  TaKyIO
eI TEIbHOCTD;
- HHTEpEC K pa3IuyHbiM cdepaM MnpodeccruoHalbHON

JIeSITCIIbHOCTH,
OBnaseHre YHUBEPCAIBHBIMH YY€OHBIMH MO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe /IeliCTBUS:

- CaMOCTOSITENIbHO  (POPMYJIMPOBaTH H  aKTyaJIM3HPOBAThH
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;

- ONpenenaTh LeMH NeATeNbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBUIBIATH  3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpUBAEMBIX SBJICHUSIX;

-  BHOCHTH KOPPEKTHUBHI B

JACATCIIBHOCTD, OLICHUBATh

COOTBETCTBHEC PE3YJIBTATOB OCJIsIM, OLICHUBATh PUCKH

- chopMupoBaTh 3HaHHUA O MECTE M POJM OUOJOTUHU B

HayK, B
COBPEMEHHON €CTECTBEHHOHAYYHOW KAPTHUHBI MHpa, B

CHUCTEME  €CTECTBEHHBIX (dbopMupoBaHUU

MMO3HAaHHWKW 3aKOHOB MpHUPOAbI W PCUHICHUH KU3HCHHO

BaYKHBIX COLIMATIBHO-3TUYECKUX, 9KOHOMUYECKUX,
HKOJIOTUYECKUX MpoOJeM YeJOBEYeCTBa, a TAaKXkKe B
peleHnu BOIIPOCOB paLrOHAIBHOTO
IPUPOJIONIOIB30BAHUSA; B (POPMUPOBAHUM LIEHHOCTHOIO
OTHOILEHHs] K IPUPOE, OOILECTBY, YEIOBEKY; O BKJIAJE
POCCHMCKMX M 3apyOeXHBIX YYEHBIX - OHMOJIOTOB B
pa3Butue OuonoruM; (QyHKUMOHAIBHOM TI'paMOTHOCTU
YesoBeKa JJIsl PEeLeHUs )KU3HEHHBIX Mpo0eMm,

- YMETh BIAJETh CHUCTEMOW OWOJIOTUYECKHX 3HAHUH,
KOTOpasi BKJIIOYAEeT:
OCHOBOIIOJIATAIOIINE  OMOJOrMYEeCcKHe
NOHATUS ()KU3Hb, KJIETKA, TKaHb, OPraH, OpraHu3M, BUI,
Oouoneno3,  Ouocdepa;

KJI€TOYHBIN HUMMYHUTCT,

TePMHHBl U
MOMYJSIIKSI,  DKOCHCTEMA,
MeTaboau3M, TOMEOCTa3,

OnocuHTe3  Oenka, OWOMOIUMEpPHI,  JTUCKPETHOCTb,

caMoOperyanus, CaMOBOCITPOM3BCIACHUC,
HACJICACTBEHHOCTb, M3MCHUYMNBOCTb, DHCPro3aBUCUMOCTD,

POCT U pa3BUTHE);




HOC.HGI[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BWBaTh KPEATHBHOE MBIIUICHUE TIPH  PCHICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HccCJIe0BATEIbCKHE 1eCTBUS:

- BJAJCTh y4eOHO-UCCIICIOBATEILCKON U
MIPOCKTHOM JIEeATEILHOCTH, HABBIKAMHU Pa3peIieHus MpooIieM;
NPUYHHHO-CJICICTBCHHBIC

AKTyaJIM3UpOBaTh 3aJavy, BbIABUIaTb T'HIIOTC3Yy €€ PCHICHUA,

HaBbIKaMH

- BBIABJIATH CBA3HU u

HaxoauThb APTYMCHTBI JJIsA

YTBEPKJICHMM, 3a1aBaTh IapaMeTPbl U KPUTEPUU PELICHUS;

J0Ka3aTcJIbCTBa CBOHUX
-  AQHAJIM3UPOBATH IIOJIYYCHHBIC B XOJ€ PCIICHHUA 3adadu
PE3yJIbTaTbl, KPUTUUYCCKH OLCHUBATHL HX OOCTOBCPHOCTD,
MMPOTrHO3UPOBATH U3BMCHCHUC B HOBBIX YCIIOBUAX;

- YMCTb IICPCHOCUTH INIO3HABATCIIbHYIO U

MMPAKTUYCCKYHO obnactu KUBHCOACATCIBHOCTH,

3HaHHUA B

- yYMETh HWHTETPUPOBATh 3HAHHS M3 PaA3HBIX MPEIMETHBIX
o0JacTen;

- BBIABUTAaThb HOBBIC HJCH, npej:[naraTL OpI/IFI/IHaJ'II)HI)Ie
MOJIXOJIbI I PELICHUS;

- CIOCOOHOCTh HMX HCIOJB30BAHUSA B IIO3HABATEJILHOM U

COIIMATLHOM ITPAKTHUKE

Ouosiornyeckue Teopuu: kierounas teopus T. IlIBanna,
M IIneiinena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOIO
ummynurera I1. Opaux, .M. MeunukoBa, XpoMOCOMHas
Teopuss  HaciencrseHHocth  T.  Moprana, 3akoH
3aponpiieBoro cxoacrsa K. bapa, sBontonuonnas teopus
Y. JlapuHa, CUHTETHYECKasi TEOPHs JBOJIIOLUH, TEOPUS
anTporiorere3a Y. Jlapsuna; Teopusi 6moreorneHo3a B.H.
CykauéBa; yuenuss H.M. BaBwioBa - o IleHtpax

MHOroo0Opasusi ¥  INPOUCXOXKJIEHUS  KYJbTYpHBIX
pacrenuii, A.H. CeBepuoBa - 0 NmyTsSIX U HalpaBICHUIX
sposonnn, B.W. BepHasnckoro - o 6uocdepe;
3aKOHBI (€1MHOOOpa3usi MOTOMKOB IEPBOIO IOKOJIEHUS,
pacuIeIUIeHHs] TPU3HAKOB, HE3aBUCUMOTIO HacJeAOBaHUs
npu3zHakoB ['. MeHuens, CUEIJIEHHOTO HacClelI0BaHUS
MIPU3HAKOB M HApYIIEHUs cleruieHus reHoB T. Moprasna;
psAIOB B HaCJEeICTBEHHOMN
H.N.
paBHoBecus k. Xapau u B. BaitnGepra; 3apoapIieBoro

3aKkoHa DO.

T'OMOJIOTHYCCKUX

U3MCHYHUBOCTHU BaBI/IJ'IOBa, TCHETUYCCKOI'O

cxonctBa K. bopa, OuorenHermueckoro
I'exkens, @. Mromepa);

HNPUHIUIBI (YUCTOTHI FTaMET, KOMIUIEMEHTapHOCTH);
npaBuia (MuHumyma lO. JluGuxa, SKOJOTHMUYECKON
MUpPaMU/Ibl YUCesl, OMoMacchl U SHEPTUN);

runote3sl (koanepBaTHoil A.M. OmapuHa, NnepBHYHOTO
oynmeona Jlx. Xomnpeiina, wmukpocpep C. @Dokca,
puboszuma T. Yek);

- chopMHpOBATH yMEHHUS PACKPHIBAThH

OCHOBOIIOJIararommx OMOJIOTMYSCKUX Teopnﬁ " THUIIOTE3:

coziepyKaHue

KJIETOYHOH, XPOMOCOMHO, MYTallMOHHOH,




HBOJIIOIIMOHHON, TMPOUCXOXKICHUSA >KU3HH M YEJOBEKa;
BJIQJICHUE CHCTEMON 3HaHMM 00 OCHOBHBIX METOAAX
HAYYHOTO TIO3HAHUS, MCIOIB3YEMBIX B OHOJIOTMYECKHX
UCCIIC/IOBAHUSX  JKUBBIX OOBEKTOB M HKOCHUCTEM
(ormMcanme, wW3MEpeHUE, IMPOBEACHUE HAOJIOJICHHM ),
crnoco0amMy  BBISIBJICHHS M OICHKH aHTPOIOTCHHBIX
WU3MEHEHHH B TIPUPOJIC;

- copmMHpoBaTh YMEHUS pacKpbIBaTh
OCHOBOITOJIATAIONINE  OMOJIOTMYECKHE  3aKOHBI U
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.
Basunosa, 3. I'exkens, @. Mromiepa, K. bapa), rpanuiist
WX PUMEHUMOCTH K )KHBBIM CHCTEMAaM;

- YMETh BBIJICIISATH CYIIIECTBCHHBIC TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJICTOK IPOKAPHOT U IYKAPHUOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPIaHU3MOB, BUJIOB,
OMOTreoIIeHO30B, IKOCUCTEM B OHochephI;

CTPOCHHSI OpPraHOB W CHCTEM OpPraHOB pPaCTEHHH,
KMBOTHBIX, YEIIOBEKA; MPOIECCOB KHU3HEIEATEIHHOCTH,
NPOTEKAOIINX B OpPraHU3Max pAcTeHHH, JKUBOTHBIX W
YeJI0BEKa;

OMOJIOTHYECKUX IIPOLIECCOB: oOMeHa BELIECCTB
(Metabonu3Mm), UHGOPMALMK W TPEBpALLCHHUs SHEPTHH,
OpoXKeHMsl, aBTOTPOGHOIO U TeTepOoTPO(HOro THUIIOB
NUTaHus, GOTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Mei03a,
raMeToreHes3a, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BUTHS, DPa3MHOXKEHUS, WHAWBHIYAITBHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS  TEHOB,
reTepo3uca;  JCWCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOMIIM3HUPYIOMIETO, JABIDKYIIETO W Pa3pbIBAIOIIETO




€CTECTBEHHOTO otbopa; AJTOTATPUIECKOTO u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$I; BIIMSHUA
JIBUKYIIUX CHJ DBOJIONUU HAa TEHO(OH[ TMOIMYJISINU;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
YyepeloOBaHMUs HAIPABICHUH 3BOJIOIHMH; KPYroBOpOTa
BEIICCTB ¥ ITOTOKA SHEPTUU B SKOCHCTEMAX;

- TpHOOPECTH OIBIT NPUMEHEHHS OCHOBHBIX METOJOB
HAYyYHOTO TIIO3HAHUS, WCIOJb3yeMBbIX B OHOJIOTHH:
Ha6JHOIIeHI/I$[ N OIMKMCAaHUA KXKUBBIX CUCTEM, IIPOLCCCOB U
ﬂBHeHI/If/'I; oprannu3alvii W IMPOBCACHUA OMOJIOTNYECKOTO
OKCIICPUMCHTA, BBIIBUKCHU S THUIIOTE3, BBISBJIATH
3aBUCUMOCTHU MCKOY HCCICAYCMbIMHA BEINM4YnHaMU,
OOBSICHATH TOJYYCHHBIC PE3yJIbTaThl U (HOPMYIHPOBATH
BBIBOJIbI C UCIIOJIb30BAHUEM HAaYUYHBIX TIOHSATHIA, TCOPHIA U
3aKOHOB;

- chopMupoBaTh yMEHHUS BBIICNATH CYIICCTBEHHBIC
IIpU3HAKU BHPYCOB, KIETOK IIPOKAPHOT U DYKApHUOT;
OJHOKJICTOYHBIX U MHOT'OKJICTOYHBIX OpraHu3MOB, BUIOB,
OMOTeOIIeHO30B U HKOCUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEIIECTB W TPEBPAIICHHS JHEPTUU B KIETKE,
dboTocuHTE3a, IMIACTHUECKOTO U  DHEPreTUYECKOTro
oOMeHa, XEMOCHHTE3a, MUTO34, Meio3a,
OTLIIOIOTBOPEHUS, pa3BUTHUS u Pa3MHOKEHUS,
WHIWBUAYAILHOTO Ppa3BUTHS OpraHu3Ma (OHTOreHe3a),
OOprOBI 32 CyIECTBOBAaHUE, E€CTECTBEHHOrO0 0TOOpa,
BUJI000pa30BaHus, MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpeaec O6I/ITaHI/ISI, BIIUSIHHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIIOTCHHBIX U3MEHEHUH B DKOCHCTEMax CBOEU
MECTHOCTH, KpYroBOpOTa BEIICCTB U IpEeBpallcHue




sHEeprum B Ouocdepe;

- chopMupoBaTh yMEHHUS NPUMEHSATH IOIy4YECHHBIC
3HAHUS JJIs1 OOBACHEHHS OHMOJIOTMYECKHX MPOIECCOB U
ABJICHUM, U1 IPUHATHS NPAKTUYECKUX PEIICHUM B
IIOBCEJJHEBHOM ~ JKM3HM  C  Ienpl0  o0ecrnedyeHus
0e30maCHOCTM ~ CBOEr0  3JI0pOBbsI M 370POBbs
OKpY)KaIOLIMX JIIOJEH, cOoOI0AEHUs 340poBOro obpasa
KU3HU, HOPM TI'DAMOTHOrO IOBEIEHHUS B OKPYKaIOLIEH
OPUPOJHON  cpele;  NOHMMaHWE  HEOOXOIMMOCTH
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHOI OMOJIOTMU U

OMOTEXHOJIOTU JUTSL palMOHAIBHOIO
IIPUPOJOINIOIB30BAHMS; yMeHue HCIIOJIB30BaTh
COOTBETCTBYIOLINE apryMEHTHI, OMOJIOTNYECKYIO

TEPMUHOJIOTHIO ¥ CHMBOJIMKY JUISL JIOKA3aTelbCTBA
POJCTBa OPraHU3MOB PAa3HBIX CHCTEMATUYECKHUX TPYIIIL;
B3aMMOCBSI3M OPTaHU3MOB M Cpeilbl OOWUTAHHS, CTUHCTBA
YEJIOBEUECKUX pac; HE0OXOAMMOCTU 30pOBOTO 00pasa
KU3HU, COXPAaHEHUS Pa3HOOOpa3usi BUIOB U IKOCHUCTEM,
KaK  YCJIOBHS  COCYIISCTBOBAHHS  TNPUPOIBI U
YeJI0BEYECTBA,;

- copMupoOBaTH YMEHHUS pelIaTh OMOIOTHYECKHUE 3a0auH,
COCTaBIISITh TEHOTUIIMYECKHE CXEMBbI CKpEIIUBaHUS s
pa3HBbIX TUIIOB HACJIEIOBaHHS MPU3HAKOB y OPTaHHU3MOB,
COCTaBIISITh CXEMbl TEPEHOCA BEIIECTB U DHEPTrUu B
9KOCHCTeMax (LIeMU MUTAHUS, TTUIIEBHIE CETH), BBISBISATH
MNPUYUHHO-CJIICACTBCHHBIC CBA3W MCXKIAY HCCICAYCMbBIMU
OMOJIOTUYECKUMHU 00BEKTaMHU, TIPOIECCAMU U SIBJICHUSIMU,
ACJIaTb BBIBOABI Y IIPOTHO3bI HA OCHOBAHUHW MOJTYYCHHBIX
pe3yJIbTaTOB,




- chopMupoBaTh yYMEHHS KPUTHYECKH OICHUBATh
uH(OPMAIIHIO OMOJIOTMYECKOT0 COJIEpKaHus,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
HUCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMALIUU, HAYIHO-
MOMYJISIPHbIE MaTepuaibl); HHTEPIPETUPOBATh ITUUECKUE
aCleKThl COBPEMEHHBIX HCCIEIOBaHUNW B OuHoJoruwy,
MeAMIIMHE, OMOTEXHOJIOTHH; pacCMaTpuBaTh rio0aibHbIe
HKOJIOTHYECKHE po0OIeMbI COBPEMEHHOCTH,
dbopMUPOBAaTh TIO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIUIO, YMCHHE OIICHUBATh JTHUYCCKHUE ACIICKTHI
COBPEMEHHBIX HCCIICIOBAaHUN B 00JACTH OMOTEXHOJIOTHH
u TCHETHUYECKUX TEXHOJIOTUH (KIIOHUpOBaHUE,
UCKYCCTBEHHOE OILIIOIOTBOPEHHUE, HaIpPaBIEHHOE
U3MEHEHHEe TEeHOMa H  CO3[JaHhe  TPaHCTEHHBIX
OpraHU3MOB);

- chopmupoBaTh yMeHHsA CcO37aBaThb COOCTBEHHBIE
MUCbMEHHBIE W  YCTHBICE COOOIICHHWS Ha OCHOBE
OHMOJIOTUYeCKOH nH(pOpMaITUH u3 HECKOJIBKUX
UCTOYHUKOB, TPAMOTHO WCIIOJH30BaTh TOHSATHHHBINA
anmapat OUOJIOTHH;

- yMeThb BBIABUTATh TUIOTE3bl, MPOBEPATH HUX
AKCIIEPUMEHTAJIbHBIMUA CpPEACTBaAMH, (OpMynHpys LeTb
WCCIICTOBAHMsI, aHATU3UPOBATh MOJTYYCHHBIE PE3yIbTaThl
U JIeTIaTh BBIBOJBI;

- NPUHUMATh YydYacTUe B HAYYHO-HCCIENOBATEIbCKON
pabore TmTO OWOJOTHMH, OKOJOTMM U  MEIUIMHE,
MPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB U
MyOJIMYHO TPEJCTABISITh IMOJydEeHHBIC PE3yJIbTaThl Ha
YYEHUYCCKUX KOH(EPEHITUAX Pa3HOro YPOBHS;




OK 02. Mcnonb3oBaTh
COBPEMEHHBIC
CpEeJICTBA TIOMCKA,
aHaJM3a u
UHTEPIpETANN
uHpopmanuu u
UH(POPMAIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHCHMSI 32/1a4
pohecCHOHATTLHOM
JEeSATSIIbHOCTH

B o0nactu eHHOCTH HAYYHOTO MTO3HAHUS:
- c(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HAayKd M OOIIECTBEHHOM

KYJBTYD,
MecTa B

MPAKTHKH, OCHOBAHHOTO Ha JIAajiore
CIOCOOCTBYIOIIIETO
MOJIUKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOW M YHTATEIBCKOW KYJIbTYPHI

KaK CpcacTBa B3aHMOﬂeﬁCTBHﬂ MCXKAY JIOAbMH W IIO3HAHUA

OCO3HAaHHIO CBOCTO

MUDA;

- OCO3HAHWE IIEHHOCTH HAyYHOW JEATEIHHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh MIPOEKTHYIO " HCCIIeIOBATEILCKYIO
JEeSTEIIbHOCTh HHIUBUYaIbHO U B TPYIIIIE;

OBnaneHre YHUBEPCAIBHBIMH Y4Y€OHBIMHU MO3HABATEIbHBIMU
NENCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJIeTh HaBBIKAMU MOTyYeHUsI MHPOPMAIMH U3 UCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH TIOWCK,
aHAJIN3, CHUCTEMATH3aIlMI0 W HMHTEPIPETAIU0 WHGOPMAITUU
Pa3IUYHBIX BUJIOB ¥ (JOPM IMPEICTABICHUS;

- co37aBaTh TEKCTHI B pa3IUYHBIX (opMarax ¢ yd4eToM
Ha3Ha4YeHus WHGOpPMAlMKM M 1ENeBOW ayIUTOPHH, BbIOHUpas
ONTUMATBHYIO0 (OPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

- OLIGHHBAThH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OpPMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;
CpencTBa UH(OPMAITMOHHBIX u

KOMMYHUKaIIMOHHBIX TEXHOIOTHI B PEIICHUN KOTHUTHBHBIX,

- HCIIOJB30BaTh

KOMMYHUKATHBHBIX n OpraHn3allMOHHBIX 3aga4 (¢

COOIIOIEHNEM TpeboBaHMit IPTOHOMUKH, TEXHUKU

0€30MacHOCTH, THUTHUEHBI, pecypcocOepex eHus, MPaBOBBIX U

- chopMHpOBATH YMEHHSA

OUOJIOrUYECKOTO

KPpUTHYCCKU OLICHUBATh
uHpOpPMALINIO

BKIIIOYAIOMIYKO TICCBAOHAYYHBIC 3HAHUSA M3 PA3JIMYHBIX

COZICpIKAHMS,

HUCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMALIUU, HAYIHO-
MOMYJISIPHbIE MaTepuaibl); HHTEPIPETUPOBATh ITUUECKUE
COBPEMEHHBIX HCCIIEJIOBaHUM B OHOJOrUH,
MeAUIMHE, OMOTEXHOJIOTHH;

- UHTEPHPETUPOBATh 3TUYECKHE ACHEKThl COBPEMEHHBIX

ACIICKThI

WCCJICIOBAaHUA B OMOJIOTHUH, MEAHMIIMHE, OMOTEXHOJIOTHUH;
paccMaTpuBaTh TJIOOATBHBIC JKOJOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO TO3UIIMI0, YMEHUE OLICHMBATh ITHUUYECKHUE

acreKThl COBPEMEHHBIX HCCIENOBaHHM B  00JacTu
OMOTEXHOJIOTUH u TE€HETUYECKUX TEXHOJIOTU
(KIOHUpOBaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOpEHHUE,
HalpaBJIE€HHOE  M3MEHEHME T€HOMa U  CO3JaHue
TPaHCTE€HHBIX OPTaHU3MOB);

- chopmupoBaTh yMEHHS cO37aBaTb COOCTBEHHBIE
IUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OMOI0rNYeCcKOon nH(popMauu u3 HECKOJIbKHMX
HWCTOYHUKOB, TI'PaMOTHO HCIOJIb30BAaTh ITOHATUHHBIN

arrapar OnoyIorun




ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM O€30MacHOCTH;
- BJIAJICTh HABBIKAMHU PACIIO3HABAHUS U 3AIIUTHI HH(POpMAIUH,
WH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH

OK 04. DddexTuBHO

B3aUMO/ICHICTBOBATh U
paborath B
KOJIJICKTHBE "

KOMaHIC

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOATEJIBHOCTH U
CaMOOIIPEIEIECHHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM JEATEIbHOCTH;

OBJjiagenue
JeHCTBUSIMMU

6) COBMECTHaA N€ATEJIbHOCTD.

YHUBEpPCAJIbHBIMHA KOMMYHUKATUBHBIMU

- MOHUMAaTh M HCIOJb30BATh MPEUMYIECTBA KOMAHIHOW M
WHAUBUAYAIbHON paboTHI;
- MIPUHUMATD LETH
OpraHU30BBIBATh W  KOOPIUHUPOBATH
JIOCTYDKCHHIO: COCTABJIATH IUIaH JEHCTBUM, paCIIPeICIsATh POJIH

COBMECTHOM JCATCIIbHOCTH,

IEUCTBUS II0 €€
C y4eTOM MHEHUH YYaCTHHUKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOODIWHUPOBATh U BBHINOJNHATH pPadOTy B YCIOBHUAX
peanabHOTO, BUPTYaJILHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJISITh MO3UTHUBHOE CTPATETMYECKOE NOBEIACHUE B
pa3IUYHBIX MPOSIBIISITh

Boo6pa>1<eHHe, OBITh HWHHUIINaTUBHBIM

CUTyanuiax, TBOPYECTBO u

OBnagenne YHHBepPCAJIbHBIMU peryJisiTUBHbIMH
NeMCTBUAMMU:

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX JIOACH IpHU
aHaJIN3e PE3yJIbTATOB JICATEIIHHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- chopmupoBaTh yMEHHUS CO3[aBaTh COOCTBEHHBIC
OUCbMEHHBIE ¥ YCTHBIE COOOIICHHS HA  OCHOBE
OMOJIOTHYECKO uHpopMarun u3 HECKOJIbKHX
HUCTOYHHKOB, T'PAMOTHO HCIIOJIb30BaTh IOHATHHHBIN
anmapat OHOJIOTHH;

- YMCTb BBIIBUT'aThb TUIIOTE3HbI, IIPOBEPATH ux

OKCIIEPUMEHTAIBLHBIMUA CPEIACTBAMH, (DOpPMYIHpYs Ielhb
WCCJICTOBAHMSI, AaHAJTM3UPOBATH MOJTYYCHHBIC PE3yIbTaThl
U JIeNaTh BBIBOJIBI;

- TOpUHUMATh y4yacTUE B HAYYHO-HCCIIEIOBATEIbCKOU
pabore OHMOJIOTHH,
NPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB U
NyOJIMYHO TPEICTABIATh IOJTYYCHHBIC PE3yJIbTaThl Ha

10 3KOJIOTHH u MCOULINHE,

YUEHUYECKUX KOH(EPEHIUIX pa3HOro YpOBHS




- pa3BUBaTh CIIOCOOHOCTH MOHUMATH MHUP C MO3HUIMU JAPYroro
YeJI0BEKa

OK 07.
ConeilicTBOBaThL
COXPaHEHHUIO
OKpYKarolllen cpeibl,
pecypcocOepereHuIo,
IPUMEHATH 3HaHUA 00
W3MCHCHUU KIIMMATa,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOU3BO/JICTBA,

3 pexTUBHO
elicTBOBAaTh B
YpE3BBIYANHBIX
CUTYaITUIX

B 00J1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUSA:

- ¢(hOPMHUPOBAHHOCTb SKOJIOTMYECKON KYJIbTYpbI, IOHUMaHUE
BIIMSIHUS COLUAIBHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE
OPUPOJHON M COLMANBHOM Cpezbl, OCO3HaHHWE IJI00aIBHOIO
XapakTepa 3KOJOTHYECKUX MTPOo0IIeM;

- IUIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUI B OKPYKAIOLIEH
Cpelne Ha OCHOBE 3HAHUsA LeJNed YCTOMYMBOIO PAa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE  HENpUATHE  JCHCTBUI, MNPUHOCAIIUX  BpPEN
OKpYXKarollen cpene;

- YMEHHE IPOTHO3UPOBATh HEOJIArONPHUITHBIE 3KOJIOIMUYECKHE

MMOCJICACTBUA MPCAIIPUHUMACMbBIX HeﬁCTBHﬁ, npcaoTBpaliaThb

HX;

- paclIMpeHHe OmbITa ACATEIbHOCTH  3KOJIOTMYECKOU
HaIpPABJIEHHOCTH;

- OBJIAJICHUE  HABBIKAMH  y4e€OHO-HCCIIEI0BATEIHCKOM,

HpOCKTHOﬁ U COLIMAJIbHOMN NEATEIbHOCTH

- BJIAJACTH CHCTEMOM 3HAHMH 00 OCHOBHBIX MCTOAAX
HAayY4YHOI'O IIO3HAHUA, HCIIOJIb3YCMLIX B OHOJOrHYECKUX

UCCIIC/IOBAHHUSIX  JKUBBIX  OOBEKTOB M  IKOCHUCTEM
(ormMcanme, wu3MepeHUe, TMPOBEACHUE HAOIIOACHUH);
croco0aMy  BBISIBJICHHST W OICHKHM aHTPOIIOTEHHBIX

W3MEHEHUH B IPUPOJE;

- YMETh BBIABJIATH OTJIMYUTEIBHBIE TMPU3HAKUA KUBBIX
CHUCTEM, B TOM 4YHCJI€ TpUOOB, PACTCHMM, KUBOTHBIX H
YeNoBeKa; MPUCIOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHus,
abMOTHYECKNX M OMOTUYECKUX KOMIIOHEHTOB IKOCHUCTEM,

B3aUMOCBSI3CH OpPraHu3MOB B cooOIiecTBax,
AHTPOIIOTEHHBIX HW3MEHEHHH B JKOCHCTEMax CBOCH
MECTHOCTH;

- YMCTb BbIJACIATH CYLICCTBCHHBIC IIpHU3HaKH
OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEIIIECTB

(MeTabonu3m), WHPOPMALIUM W TPEBPAIICHUS DHEPTHUH,
OpoXKeHMsl, aBTOTPO(GHOIO MU TIeTepoTPO(HOr0 THUIIOB
NUTaHusA, GOTOCUHTE3a U XEMOCHHTE3a, MUTO03a, Mei03a,
IMOpHOreHe3a, MOCTIMOPHOHAIBHOTO

pa3BUTHA, Pa3MHOXCHUS, HWHAWUBUIAYAJIIBHOTO pPAa3BUTHA

ramMmcTorcHesa,

opranu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS  TEHOB,
nercTBuit ot0opa,
CTaOWJIM3HUPYIONIETO, JBIDKYIIETO W Pa3pbIBAIOIIETO
otbopa;

BH1I000pa30BaHUS;

rerepos3uca; HCKYCCTBECHHOI'O

€CTECTBECHHOTI'O AJIOaTpHUICCKOro n
CUMITIATPUUICCKOT'O BINAHUA
ABWOKYIIUX CHUJI 3BOJIFOIITMU Ha FCHO(bOHI[ MOIYJIA A,

PUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpeie OoOuTaHUs,




YepelOBaHUsl HaANpaBJICHUI HBOJIOLUHU; KPYroBOpOTa

BCIICCTB 1 ITIOTOKA SHCPIrUr B 9KOCUCTEMAX

I1IK 1.1 Kontpoib
CaHMTapHOTO U
300TMTUEHHYECKOTO
COCTOSIHUSI OOBEKTOB
YKUBOTHOBOJICTBA U
KOPMOB.

B 00.1acTH 3K0J10r14e€CKOro BOCIIMTAHUA:

- c(OPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbI, TOHUMaHUE
BJIUSIHUSA COLIMAIBHO-2KOHOMUYECKUX MTPOIIECCOB HA COCTOSIHUE
MPUPOTHON M COIMAIBHOW CpEeJlbl, OCO3HAHUE TJI00aTBLHOTO
XapaxkTepa 3KO0JIOTHUYECKUX MpodIieM;

- IUIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUI B OKPYKAIOLIEH
Cpelne Ha OCHOBE 3HAHUsA LeJNed YCTOMYMBOIO PAa3BUTHUSA
YeJI0BEUYCCTBA;

aKTUBHOE  HENpUATUE  JCHCTBUH,
OKpY’Karollleu cpeae;

- YMEHHE IPOTHO3UPOBATh HEOJIArONPHUSATHBIE SKOJOTHYECKHE
MOCJIEACTBUS TMPEANPUHUMAEMbIX JEHCTBUM, MPEIOTBpPAIAThH

IIPHUHOCAIIUX BpCa

ux

- YMETbh NMPUMEHSTh OMOJIOTHYECKUE U IKOJIOTHUECKHE
3HAHMS JJI aHAJIU3a MPUKIIATHBIX TPo0IeM
XO3SAMCTBEHHOU IEATEILHOCTH,
000CHOBBIBATh MECTO M POJIb OMOJOTHYECKHX 3HAHHH B
MPAKTUYECKOU JO/EH,

JACATCIIBHOCTH Pa3sBUTHUU

COBPEMEHHBIX TEXHOJIOTUI




2. CTPYKTYPA U COAEP KAHHUE OBIJJEOBPA3OBATE.JII)HOI71
JUCHUITJIMHBI
2.1. O0bem 0011€e00pa30BaTENbHON IMCHUIIMHBI M BUAbI Y4eOHOH PadoThI

Bup yueOHoI padoThI O0bem I 1
JacoB ceMecCTp |ceMecTp

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 202 75 127
Oobs13aTesibHAs yueOHasi HArpy3Ka (Bcero) 134 50 84
B TOM YHCJIC:

JICKITUH, YPOKH 66 26 40
MPAKTHYECKUEC 3aHSATHUS 68 24 44
CamocTosiTeJibHasi padoTa 00y4aronerocsi 68 25 43
B TOM YHCJIE:

BHEAYJUTOpPHAsI CAMOCTOSITEJIbHAS paboTa 48 25 23
VHJIMBUTYaJIbHBIM IPOEKT 20 20
HroroBas arrecranus B popMe dK3aMeHa

2.2. Conep:kanue 001eo0pa3oBaTeIbHON JUCHUIIINHbBI

BBenenue

OObekT wu3ydyeHuss Ouonoruu — >KuBasg mnOpupoga. lIpu3HaKKU KUBBIX
OpraHW3MOB U MX MHOrooOpaszue. YpOBHEBas OpraHu3alusl >KUBOW MPUPOABI U
sBoMOIMS. MeTtoabsl MO3HaHUS >KUBOM mpupoabl. OOLME 3aKOHOMEPHOCTH
ouonoruu. Ponp Ouonoruu B GOpMUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MHpa U MPAKTUYECKOUN JEATEIHHOCTU JIIoAeH. 3HaAaUeHHe OMOJIOTUU TIpU
OCBOCHMH Tmpodeccuii U  CIENHATBHOCTEH CpemHero mpodeccuOHaILHOTO
oOpa3oBaHUs.

1. YHEHUE O KJIETKE

XUMHUYECKass oOpraHusanus KieTku. Kietka — »3jeMeHTapHas KuBas
CUCTEMa U OCHOBHAasl CTPYKTYpHO-()YHKIIMOHAJIbHAs €IWHUIIA BCEX JKUBBIX
opranu3moB. KpaTkas HCTOpHs HM3Yy4YEHHS KIETKH. XUMHYECKash OpraHu3arus
KJIeTKH. OpraHnyecKkMe W HEOPraHWYECKHWE BEIIECTBA KIETKA M KUBBIX
OpraHu3moB. benku, yrieBObl, JIMNUbI, HYKJICMHOBBIE KUCIOTHI U UX POJIb B
kietke. Ctpoenne u GyHKIUU KieTkd. [IpokapuoTnueckue U 3yKapHUOTHUECKHE
KJIeTKU. Bupychl kak HekieTouHass (opma W3HHM M HUX 3HaueHwe. bopnba ¢
BupycHbsiMu 3a6oneBanusimu (CITU/I u np.) [{uToruiasma u kierounas MmeMOpaHa.
Opranouzapl kiaetkn. OOMEH BENMIECTB W TIPEBpAIllEHWE JHEPTUU B KIETKE.
[TnacTudeckuit u sHepreTudeckuii ooMeH. Ctpoenue u Gynkmuu xpomocom. JJHK
— Hocutenb HacneAcTBeHHOM wuwHbopmaruu. Permmkanus JHK. Ten.
['enernueckuit koa. buocunres Oenka. XXuszneHHpld Uk kieTku. Kinetku u ux
pazHooOpasne B MHOTOKJIETOYHOM opranusme. JluddepeHmpoBka KIETOK.
Kiierounas Teopusi CTpO€HUS OPTraHU3MOB.



2. OPTAHM3M. PABMHOXEHUWE 1 MTHAMBU/Y AJIbBHOE PA3SBUTUE

OPI'"AHN3MOB
PasmHoxenue opranuzmMoB. Opranusm — eauHoe Lenoe. MHoroodpasue
OpraHu3MoB. Pa3MHOXKeHHME — BaXKHEHIIee CBOMCTBO JKHMBBIX OpPraHU3MOB.

[TooBoe u Gecnosnoe pa3MHOkeHHE. Melo3. OOGpa3oBaHHME MOJOBBIX KIETOK U
orIo0TBOpeHue. MHauBuAyanbHOE pa3BUTUE OpraHu3Ma. DMOPHOHAIBHBIN FTal
oHTOreHe3a. OCHOBHBIE CTaJAuMd SMOPHOHANBHOIO pa3BuUTHUi. OpraHoreHes.
[TocramOpronanbHOE pas3BuTHe. CXOACTBO 3apOJBIIIEH IIPEICTAaBUTENEH Pa3HBIX
IPYIN MO3BOHOYHBIX KaK CBHJETENIBCTBO MX HBOJIOLMOHHOTO poacTBa. [IpuunHe
HapylIeHUd B Pa3BUTUM OPraHu3MoB. MHauBHayanpHOE pa3BUTHE YENOBEKA.
PenponyktuBHoe 31m0poBbe. llocnencTBuss BIMSHMA — aNKOTOJs, HUKOTHHA,
HAapKOTUYECKUX BEILIECTB, 3arPSI3HEHUS CPEIbl HA PA3BUTHE YEIIOBEKA.

3. OCHOBBI 'EHETHUKHA 1 CEJIEKIIN

['eHeTHKa — HayKa O 3aKOHOMEPHOCTSIX HACJICICTBEHHOCTH U U3MEHYMBOCTHU
OpraHu3MoB. MOHOTHOPHIHOE U JTUTHOPUIHOE CKpenuBaHue. 3akoHbl I .Menaens.
XpOoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH. ['eHeTHMKa moJsia. 3HAYCHUE T'C€HETUKHU
JUISL CEJICKIIMM U MeIMIMHBI. HaciencTBeHHbIe 00JI€3HM YeNIOBEKa, UX IMPUYUHBI U
npoduIakTUKa.  3aKOHOMEPHOCTH  HW3MEHYMBOCTH.  HacieacTBeHHas — wiH
reHOTHUIHYeCcKast U3MEHYUBOCTb. MonaudukanroHHas U3MEHYUBOCTb.
OmoMaliHMBaHUE JKMBOTHBIX W BBIPAIMBAHUE KYJIbTYPHBIX PpPACTEHUM —
HayvajibHble OdTambl celeknuu. Yuyenne H.M. BasunoBa. OCHOBHBIE METOIBI
CEJICKIIMU: THUOpUIU3alMs U UCKYCCTBEHHBIM OTOOp. OCHOBHBIC JTOCTYDKECHUS
COBPEMEHHOW  CEJICKIIMU  KYJbTYPHBIX  PACTCHUH, IOMAIIHUX >KUBOTHBIX U
MHUKPOOPTaHU3MOB. BUOTEXHOJIOT S, €€ TOCTHKEHUS U TIEPCIIEKTUBBI PA3BUTHSL.

4. 9BOJIIOLIMOHHOE YYEHUE

Hcrtopust pazBuths S3BOMIOIMOHHBIX uneh. 3uauenue pador K. Jlunnes, XK.b.
Jlamapka B pa3BUTHHU IBOJIIOIIMOHHBIX HJIEH B OMOJIOTHUU. DBOJIOIMOHHOE YUYCHUE
Y. JlapBuna. EcrectBennsiit oto6op. Poinb SBOJIIOLMOHHOTO y4YeHUs B
dbopmupoBaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHBI MUpa.
Konuenmus Bupa, ero xkpurepuu. llomynsuus — CTpyKTypHas €IWHMLA BHUAA U
sBOoNIFOLMM.  JIBrokymme cuibl  3Bomrouud.  MukposBomonus. CoBpeMEHHbBIE
NpeacTaBlIeHUsT O  BUAOOOpa3oBaHuU. MakposBomonus. JlokazarenbcTsa
sBomouu. CoxpaHeHue OHOJOTMYECKOIO0  MHOIroo0pa3us KaK  OCHOBBI
YCTOMYMBOCTH OMOC(hEepbl U MPOTrPECCUBHOTO €€ pa3BUTHS. [[pUUHUHBI BEIMUpAHUS
BUI0B. OCHOBHBIE HAIIPABJIICHUS SBOJIIOIIMOHHOIO IIporpecca. buosormueckuii
nporpecc u OMOJIOTMYECKU perpecc.

5. OCHOBBI 5KOJIOT'1
Okomoruueckre  (akTOphl, WX 3HAYCHHWE B JKW3HU  OPraHU3MOB.
DKOJIOTUYECKHE CUCTEMBI. BUI0Basi U MPOCTPAaHCTBEHHAs! CTPYKTYypa SKOCUCTEM.
[InmeBbie CBSI3M, KPYyrOBOPOT BELIECTB U MPEBPALLICHUE SHEPTUM B SKOCUCTEMAX.
MexXBUOBbIE B3aMMOOTHOIICHUS B OSKOCHUCTEME: KOHKYPEHIUS, CHUMOHO3,
XUIIHUYECTBO, Mapa3uTu3M. [IpHYMHBI YCTOMYMBOCTM MU CMEHBI 3KOCHUCTEM.



Cykueccud. HckyccTBeHHBIE ~ cooOmecTBa  —  arpoOdKOCHUCTEMBI U
ypboskocucteMbl. buochepa — riobanmpHas dkocuctemMa. Yuenue B.I.
Bepnanckoro o Ouocdepe. Ponpb xuBbIX opranusmoB B Ouochepe. buomacca.
KpyroBopoT BakHEWIIX OMOT€HHBIX 3JIEMEHTOB (Ha IMPUMEpPE yTiepojia, a30Ta u
np.) B 6uocdepe. IlociaencTBusi AesITEIBHOCTH YelIOBEKa B OKpYXKalolleh cpene.
Bo3sgaelictBue mNpou3BOACTBEHHONW JESATEILHOCTH B 00JIaCTH CBOEW Oymaymiein
npodeccun Ha OKpyXkarollyro cpeny. [obanbHbIe dKOIOTHUYECKHE MPOOJIEMbl U
NyTH WX pEHIeHUs. OJKOJIOTHS KaK TEOpEeTHYECKas OCHOBA PalMOHAJIBLHOIO
MPUPOOIIOIL30BaHuS M oxpaHbl mpuponabl. Hoocdepa. IlpaBuna moeneHus
JIIOJIEW B OKPY’KAIOLIEH TPUPOJIHOU Cpelie.

6. BMOHUKA
broHMKa Kak OJIHO U3 HANpaBJIEHUH OMOJIOTUU U KHOepHEeTUKH. [TpuHIMIBL 1
IIPUMEpPbl  WCIOJIB30BaHWS B XO3SAHUCTBECHHOMN NEATEIIBHOCTH  JIIOJEHN
MOp(}HoYHKIIMOHATIBHBIX YE€PT OpraHU3alluu pacTEHUI U KUBOTHBIX.



2.3. TemaTtuveckuii miian odueodpazoBaTeIbHOM AUCHUIIMHBI Brosorusi, B TOM YuciIe ¢ yueTom padodeil MporpaMmbl

BOCIIMTAaHHUHA

HaumeHoBaHue pa3jieioB
H TeEM

Conep:kanue y4eOHOIro MaTepHuaia, MIPpakTH4YecKue
3aHATHS, CAMOCTOSITeIbHasI padoTa 00y4yarouuxcst

O0BeM yacoB

Koabl pesyabTaTon
(opMupoOBaHHIO, KOTOPBIX
CIoCOOCTBYET 3JIeMEHT
NMPOrpamMMbl

2

4

BBenenne

OObeKT u3ydyeHHs: OWUOJOTUM — JKHBas MPUPOJA.
[Ipu3Haku >KMBBIX OPraHU3MOB M WX MHOTooOpasue.
YpoBHEBass ~ OpraHW3alys KUBOW  MPHPOABI H
sBONIIOLIMS. MeToAbl TO3HAHWS JKMBOW MPHUPOJBI.
OO6mume 3akoHOMEepHOCTH Ouosoruu. Ponb 6uonoruu B
(GbOpMUPOBAaHUM COBPEMEHHOW E€CTECTBEHHOHAYYHOM
KapTUHBI MUPa U IPAKTHYECKOHN ACSITEITLHOCTH JIIOJICH.
3HaueHue OWONOrMM TPH OCBOEHUHM THpodeccuili u
CMEUUANBHOCTEH  CcpemHero  mpogeccHOHaTBLHOTO
o0Opa3oBaHuUsl.

OK'1

Pa3zpen 1
YuyeHue 0 KJIeTKe

24

Tema 1.1 Ctpoenue u
(GYHKIMY KIETKU

Knerka- snemenTtapnas sxuBasi cuctema. Kierounas
TEOPHS CTPOEHHUS OPTaHU3MOB.

HpaKTI/I‘leCKOQ 3aHATHE

XuMu4decKas opraHusanus KICTKH, OPraHUYCCKUEC U
HCOPTraHNYCCKUC BCIICCTBA KIICTKHU )51 KHUBBIX
OpraHHu3MOB.

IIpakTH4yeckoe 3anATHE
Crpoenne n ¢yHkuuu kinetku. [Ipokapuotndeckue u
JYKapUOTUYECKUE KIIETKU

IIpakTnyeckoe 3ansATHE
Bupycel kak HekJeTouyHas QopMa JKH3HM M HX
3HaueHue. bopb0a ¢ BHUpyCHBIMH 3a00JIEBaHUSIMU

(CTIIM A m np.)

HpaKaneCKoe 3aHsATHEC

OK'1




]_II/ITOHJ'IaSMa N KIJICTOYHAaA M€M6paHa. OpFaHOI/I,Z[I)I
KIICTKH

IIpakTHYeckoe 3aHATHE 4
HabGmrogeHne KJI€TOK pacTeHUH W JKUBOTHBIX TIOJ
MHUKpPOCKOIIOM Ha TOTOBBIX MHKpoOIIpenaparax, Hx
onucanue. CpaBHEHHE CTPOEHHUS KJIETOK PACTEHUN U
YKUBOTHBIX o FOTOBBIM  MHKpOIIpenapaTam.
[IpuroroBnenue U OnrMcaHue MUKPOIPENAPATOB KIETOK
pacTeHui
Tema 1.2. OOmen OOMEH BelIecTB W NPEBpAIICHUE SHEPTrUU B KIICTKE. 6 OK'1
BELIECTB " [Tnactuyeckuii o0OMeH.
SHEPIreTHYECKUI DHepreTu4eckuii o0OMeH
oOMeH, mpeBpalleHue IIpakTuyeckoe 3ansaTHE
OHEPIUH B KIIETKE Crpoenne u ¢ynkuuu xpomocoMm. JTHK — HOcuTens
HaciencTBeHHOW wuH(opMmanuu. buocuHTes Oenka.
JKu3HEeHHBIN UKII KIETKH. MHUTO3
IIpakTHYecKkoe 3aHsATHE: 2
[uronnazma u ee opraHouabl. Kierounas Tteopus
CTPOEHHUSI OPTaHU3MOB
CamocrosiTesbHast padora 15
buo-, makpo-, MUKpPO3JIEMEHTHl M WX POJIb B KU3HU
pactenus. [IpokapruoTuueckrie OpraHu3Mbl U UX PoOJib B
OuoIEeHo3ax. [IpaxkTrueckoe 3HauYeHUE
MPOKAPUOTUYECKUX U 3YKapUOTHYECKUX
OpPraHHU3MOB.. Knerounas TEOpHUsl  CTPOCHUS
OpPraHHU3MOB
Paznen 2 18
Opranusm, pasMHOMKeHHE
/| HHIMBHUAYaJbHOE
pa3BUTHE
Tema 2.1. Opraamsm — | Opramusm — eauHOoe  1enoe.  MHoroob6pasue 6 OK 2
€IMHOE LIEIIOE. OpPraHHU3MOB.
PazmHOXXeHHME — BaKHEHIIEe CBOMCTBO  KHUBBIX

OpraHHu3MOB. ITonoBoe u Gecroaoe Pa3MHOKCHHC.




Meiio3. OGpa3oBaHUE MOJOBBIX KJIETOK .

Tema 2.2. MnnuBuiyasibHOE
pa3BUTHE OpraHu3Ma

IIpakTHyeckoe 3ansATHE

WupuBuayanbHOe — pa3BUTHE  OpraHM3Ma.  dTall
oHTOreHe3a. OCHOBHbIE  3Tanmbl AMOPUOHAIBLHOTO
pa3BUTHSL.

IIpakTHYeckoe 3aHATHE
CxoncTBO  3apojplllieid  NPEACTAaBUTENICH  pa3HbIX
rpynm MO3BOHOYHBIX KaK CBHMIETENLCTBO HX
9BOJIIOIIMOHHOTO POJICTBA.

IIpakTH4Yeckoe 3aHATHE
[IpyunHBl HapylleHWH B PAa3BUTUM  OPraHU3MOB.
WNHuBuayanbHOE pa3BUTHE YEIOBEKA.

IIpakTH4yeckoe 3aHATHE

PenponykrruBHoe 310pPOBBE. ITocnencrBus
BIIMSIHUS AJIKOT 01, HUKOTHHA, HapKOTHYECKHUX
BEILIECTB, 3arPSA3HECHUS CPEbI HA PA3BUTHE YEIIOBEKA.

IIpakTH4yeckoe 3aHATHE

BrrsBnenue n OIIMCaHUuEC IMPU3HAKOB cXoacTBa
3apOJBIIIEN YENOBEKA M JPYrMX II03BOHOYHBIX Kak
JIOKA3aTeJIbCTBO UX HBOJIFOIMOHHOIO POJACTBA.

CamocrosiTesibHas padoTa

brnonornueckoe 3HaUeHne MMUTO3a B MeHo3a. becroioe
pa3MHOXXEHHE, €r0 MHOTooOpa3ue M MPAKTHUECKOE
ucrosb3oBanue. [lonoBoe pa3MHOKEHHE W €ro
OMOJI0THYECKOE 3HAUECHHE.

10

Paszgen 3
OcHOBBI reHeTUKHU "
CeJIeKIMU

24

Tema 3.1. OCHOBBI
TE€HETUKH

I'eneTnka - HayKa 0 3aKOHOMEPHOCTSX
HACJIEACTBEHHOCTH UM WM3MEHYMBOCTHM OpIraHHU3MOB.
MonorubpugHoe u  JUTHOPUIHOE  CKpEIIMBaHUE.
3akonsl I .Mennens.

XpoMOCOMHasi TEOpHUsi HACIEACTBEHHOCTH. ['eHeTHmka
noJa.

12

OK 1




3HAaYCHWE TEHETUKU JUISL CEJICKIUM W MEIUIHHBL.
HacnencrBennpie 0OJE3HU YENOBEKA, WX MPUYUHBI U
npoduIaKTHKa.

3akoHOMepHOCTH 3MeHunBoCcTU. HacnencrBennas uiau
T€HOTUIIMYECKAsl U3MEHYUBOCTh

Mo nudukanmonHas U3MEHYHBOCTb.

I[pakTuyeckue 3aHATHS

CocraBieHue MPOCTEHIINX CXEM MOHOTHOPUIAHOTO WU
JUTMOPUIHOIO CKpeIMBaHUs. PelieHre reHeTuyeckux
3agad. PogociioBHbIE YenoBeKa 1 UX aHaJIN3.
BeisiBiieHHE MyTareHOB B OKpYXarwlled cpene u
KOCBC€HHAasA OI€HKa BO3MOXHOI'O HX BJIHWIHHA Ha
OpraHu3M

Tema 3.2. Cenexknus

IIpakTHyeckoe 3aHATHE

OnoMaliHUBaHUE ~ JKMBOTHBIX M BbIpalllMBaHHUE
KYJbTYPHBIX PACTCHUI — HAYaJIbHBIE 3TAIMbl CEJICKIUU.
Yuenue H.M. BaBunona

IIpakTHyeckoe 3aHsATHE
OCHOBHBIE METONbl  CEeNIeKIUM: T'HOpuaM3alus H
HCKYCCTBEHHBIN O0TOOD.

HpaKTI/I‘{eCKOC 3aHATHE

OcHoBHbBIE JOCTHIXCHUA COBpeMeHHOI‘/’I CCIICKIIMH
KYJIbTYPHBIX paCTeHHfI, JOMAalIHUX JXHUBOTHBIX H
MHUKPOOPTaHN3MOB

IIpakTuyeckoe 3aHATHE
buorexnonorus, ee MOCTHKEHUS U NEPCIEKTUBBI
pa3BUTHS

OK'1

CamocrosiTennbHasi padora
HpaMaTI/I‘IeCKI/Ie CTpaHUIIBI B HUCTOPHU PpPa3BUTUMA

TEHETUKUA. YCIIEXH COBPEMEHHOM T€HETUKHU B
MeEIUIMHE Hu 3IpaBOOXPAHEHHH. [enTpsl
MHOT000pa3us U TPOUCXOKIAEHUS KYJIbTYPHBIX

pacteHuil. LleHTppl MHOrOOOpa3ust U MPOUCXOXKIEHUS
JOMAIlHUX  JKUBOTHBIX. 3HaueHue U3y4YeHUs




MPEAKOBBIX (OpM 111  COBPEMEHHOM  CEJICKIIHMH.
HUctopust  mpOUCXOXKIECHHS  OTHAEIBHBIX  COPTOB
KYJbTYPHBIX PACTCHUH.

NuauBuayaabHbIA NPOEKT

Bnusinue okpyskaroimiei cpeibl U €€ 3arps3HeHus Ha

pa3BuUTHE OpraHu3MOB. Bnusuue KypeHHUs,
ynoTpeOeHns ajaKorojii U HapKOTUKOB POIUTENSIMU
Ha AMOpPUOHATBHOE pa3BuTHE pebeHka. 6
HacnencrBennas wunpopManus u mepeiada ee U3
IIOKOJICHUS B IOKOJICHHE.
Paszgen 4 30
JBOJIIOLIMOHHOE YYeHH e
Tema 4.1. Hcropuss pa3BUTHS 3BOJIIOLMOHHBIX HACH. 3HaueHUe 6 OK 1
OBOJIOMOHHOE YYEHHE pabor K. Jlunmes, X.b. Jlamapka B pa3BUTHU
Y. JapBuHa 3BOJIFOLIMOHHBIX Uleil B OMOJIOTUH.
Opomononnoe yuenue Y. Jlapuna. EctecTBeHHBIN
otbop.
Ponp 3BOMIOLMOHHOTO YydeHHS B (opMHpPOBAHUU
COBPEMEHHOI €CTECTBEHHOHAYYHOI KapTUHBI MUpA.
Tema 4.2. JIsmxyume cuisl | KoHnennus Buaa, ero Kputepuu 10
IBOJIIOLIMH [lonynauuss — CTpyKTypHas €IWHMLA BHJIA U
SBOJIIOIMH.
JIBYOKyIue CHUIIbI SBOJIFOIIUH.
MUKpPO3BOTIOLHUS.
CoBpeMeHHbIE NPEACTABIEHUS O BUJ1I000pa30BaHUU
Tema 4.3. OcHOBHEIE MaxkposBostonus. JlokazarenabCTBa SBOJIOIUH. 8

HanpaBJICHUs
9BOJIFOL[UOHHOTO
rporpecca.

Coxpanenue OMOJIOTUYECKOTO MHOT000pa3us
KaK OCHOBBI ycTOH4YMBOCTH OHOchepsl U
IIPOrPECCUBHOTO €€ Pa3BUTHS

HpPI‘II/IHLI BBIMUPpAHHW BUIOB.

OcHOBHBIE HaIpaBJICHWA 3BOJIFONMOHHOTIO ITPOrpecca.

buonornyeckuii mporpecc 1 OMOIOTHYECKHIA perpecc




I[MpakTuyeckue 3aHATHSA
Cramuu 3BOJIIOIMHU 4eloBeKka. Pa3BuTHe XU3HM Ha
3emue.

CamocrosiTeibHas padora
[Ipeanoceuiku BO3HUKHOBEHUS 3BOJIIOLIUOHHOU
teopun Y.J/lapBuHa.

NuauBuayaJbHbIH MPOEKT:

CoBpeMeHHbIE TPEACTaBICHUS O MEXaHW3Max U
3aKOHOMEPHOCTSIX SBOJIIOIHH. dopmMupoBaHUE
YCTOMYMBBIX  MONYJSALMM  MUKPOOPIaHHU3MOB U
BpeOUTENIe KyJbTYPHBIX PACTEHUU K BO3ACHCTBUIO
SITOXUMHUKATOB

Pa3zgen 5
OCHOBBI 7K0JI0THH

24

Tema 5.1 DOxosnorus
IKOJIOTHUECKNE CUCTEMBI

)51

Okosorndyeckue (aKTopbl, MX 3HAYEHHE B IKU3HU
OpPraHu3MOB. DKOJIOTHUECKHE CHCTEMBl. BupoBas u
NPOCTPAaHCTBEHHAsI CTPYKTypa sKocucteM. [lumeBbie
CBsA3H, KPYTOBOPOT BCHICCTB U IMPEBPALICHUEC SHCPIrUun
B JKOCHUCTeMax. MeXBUAOBbIE B3aUMOOTHOILEHHS B
9KOCHUCTEME: KOHKYPEHIIUSI, CUMOUO3, XUIHUYECTBO,
napasutusM. IIpuumHBl yCTOMYMBOCTH M CMEHBI
skocucteM. Cykneccun. MckyccTBeHHBIE cOOOIIeCTBa
— arpo’KOCUCTEMBI H YPOOIKOCUCTEMBI.

Tema 5.2  buochepa —
rio0agpHas YKOCUCTEMA

buocdepa — rmobanmbHas skocucrema. Yuenue B.U.
Bepnaznckoro o 6uocdepe. Posb XUBBIX OpraHu3MoOB B
6uocgepe. buomacca.

IIpakTHYeckoe 3aHATHE
KpyroBopor BakHeMIIMX OHOr€HHBIX AJIEMEHTOB (Ha
IpUMepe yriieposa, a3oTa u ap.) B 6uochepe

IIpakTHYeckoe 3aHATHE
[TocnencTBus neATEIBHOCTH YEJIOBEKA B OKPYXkKarOIIEH

cpene.

HpaKTI/I‘IECKOQ 3aHsATHE
Bo3zgeiictBue HpOH3B0,Z[CTB€HHOfI JACATCIIBHOCTH B

OK 04, OK 07

OK 04, OK 07




obnactu cBOEH Oymymei npodeccuu Ha
OKPY’KaIOMIYIO Cpeay.

IIpakTHyeckoe 3aHATHE
I'moGanbHbIe 3KOJOTWYECKHE NPOOIEMbl U IYTH HX
pelnieHus

IIpakTHYeckoe 3aHATHE

DKOJIOTHS KaK TEOPETUYECKas OCHOBA PAIlMOHAIBLHOTO
MIPUPOIONONIB30BaHUS U OXpaHbl puposl. Hoocdepa.
[IpaBuna moBeneHus JIIOJEH B OKpYKarouien
MPUPOIHOM cpene

IIpakTH4eckoe 3ansiTue

Onucanue AHTPOIIOTECHHBIX U3MEHEHUN B
€CTeCTBEHHBIX  NPUPOAHBIX  JaHamadrax  cBoei
MecTHOCTU. CpaBHUTEIIBHOE OIMCAaHUE OJHOW U3
€CTECTBEHHBIX ITPUPOAHBIX CUCTEM (HAIpUMeEp, Jieca) U
KaKoH-HUOY/Ib arpo3KOCHCTEMBI (Hampumep,
MIIEHUYHOT 0 1oJist). Pernienne sKonornueckux 3aaad

Tema 5.3 Cpena kax
9KOJIOTUYECKOE MTOHSTHUE.

IIpakTHYeckoe 3aHATHE:

DKOJIOTHYECKHE  TOHATUS  «cpeia  OOUTaHUs»,
«haxTopel  cpedpl». 3aKOHOMEPHOCTH  ACHCTBUS
(hakTOpOB Ccpenbl Ha KUBbIE OpraHu3Mbl. OCHOBHBIC
nonoxkeHus teopun Y.J/[apBuHa, OOBSICHSIONINE MYTH
MIPUCIIOCOOJIEHUSI OPTaHU3MOB K OKPYKaIOIIEH cpejie.

Tema 5.4 Dxosoruueckue
MPOOIEMBI COBPEMEHHOTO
ropojia u ceJa.

IIpakTHYeckoe 3aHATHE:

DKosornyeckue npoodaeMbl COBpPEMEHHOTO TOpo/ia.
JHemorpaduueckue mpoodsieMbl. YpOaHu3aIusl.
Dkosorndyeckue npodiaeMsl ropoga. MUKpOKIMMaT
ropojia. ATMocdepa ropojia ¥ KOHTPOJIb 3a €€
COCTOsTHMEM. PoJIb 3e5€HBIX HACAKIAEHUM B TOPOJICKUX
skocucreMax. HopmupoBanue npumecei u
3arpsisHeHuil B armocgepe: Buast [1JIK, I1/IB,
MOHATHE O (POHOBOM KOHIEHTPALIUU

OK 07,IIK 1.1




OcobeHHOCTH cpeibl OOMTAHMS YEJIOBEKA B YCIOBHUAX
CeJBLCKONM MeCTHOCTH. CEIBLCKOE X03AHUCTBO U €T0
9KOJIOTUYECKHUE MTPOOIIEMBI.

Tewma 5.5 BausiHue mywma, IIpakTH4Yeckoe 3aHATHE OK 02
JIEKTPOMArHUTHOTO ITpoGnems! mryma B roposax. MIMMyHUTET U paauarus.
u3NydyeHus U paguanuu Ha | OTpuLaTenbHOE BIUSHUE 3JIEKTPOMAarHUTHBIX MOJIEH.
OpraHu3M 4YeloBeKa MaruuTHble OypH, HapyILIEHHs B OpraHU3Me YeJI0BeKa
1 KMBOTHBIX Ipu AeiictBur DMII, Mepbl 3alUTHI OT
OMIL
Tema 5.6 O6uue npo6iiemsl | [lpakTuyeckoe 3aHsATHE OK 07,1IK 1.1
ajanTanuy 4eJoBeKa. BHyTpeHHUE U BHEIIHUE PUTMbI OPraHU3MOB; pabOThI
AnantuBHbIE A.JI. UnkeBCKOro, CBsI3aHHBIE C U3YYEHUEM PUTMOB
OHMOJIOTMYECKHE PUTMBI COJITHEYHOH aKTUBHOCTHU; THUIIbI OMOPUTMOB;
OpPraHHU3MOB CYTOYHBIE, FOJINYHBIE, IYHHBIN MECSIL], IPUJINBHO-
OTJIMBHBIE PUTMBI; XPOHOOUOJIOTHS U
XPOHOMEIUIIMHA; PUTMBI PA0OOTOCIIOCOOHOCTH.
Tema 5.7 CoBpemeHHOE IIpakTnyeckoe 3ansATHE OK 07,IIK 1.1

COCTOSIHHE OKpYKarolen
cpensl B Poccun.

DKosornyecky HebIaromnonyuHsle peruons! Poccun,
npu4uHbl. Kapra 3arps3HeHuss peruoHa.
Okonornyeckue npodiaemsl Poccun u pernona u
BO3MOJKHBIE ITyTH UX pemieHus. [ nobanbHule
sKon02UYecKUe npobaemMbl U CNOCOObL UX peuleHUs.
Bo3HNKHOBEHME SKOJIOTHYECKUX ITOHATHH
«yCTOMUYUBOCTBY» U «yCTOMUMBOE PA3BUTHEY
CrniocoObl penieHust IKOJIOTHYECKUX MPOOIIEM.




Tema 5.8 IIpupoaubie
peCYpCHI ¥ palliOHAIILHOE
MIPUPOAOINOIBE30BaHNE

I[IpakTHyeckoe 3aHATHE

[TpupoaHbIe pecypchl U UX KiIacCUPUKALIUS.
[IpoGembl HCTIONB30BaHMS U BOCIIPOU3BOICTBA
MIPUPOJIHBIX PECYPCOB, X B3aUMOCBSI3b C
pa3MenieHreM MPOU3BOJICTRA.

[Tumessie pecypcsl yenoBedyecTBa. [IpobiemMsr
MUTaHUS U IPOU3BOJICTBA CEJIbCKOXO035HCTBEHHON
MIPOIYKIUH.

[IpoGeMbl coxpaHEeHUs YeTIOBEUECKUX PECYpPCOB.
OCHOBBI OpraHHU3alUN PAIMOHAIBHOTO MPUPOJIO-
M0JIb30BaHUs. 3aa4i COLUAIbHOM 3KOJIOTUH, ITYTH
MPEJOTBPAIICHHS UCTOIICHUS PECYpPCOB: O€30TXOAHbIE
TEXHOJIOTUU U UCIIOJIb30BAHUE AbTEPHATHUBHBIX
HMCTOYHUKOB SHEPTUU: SHEPTHUH COJIHIIA, BETPA,
MIPUJIMBOB-OTINBOB, F€OTEPMAIIbHOM SHEPTUU.

OK 07,1IK 1.1

Tema 5.9 Oxpana IIpakTnyeckoe 3ansaTHE OK 07,IIK 1.1
OKpY’Karolllen cpeibl Ceenenus o Kpacnoii kaure. Oco6o oxpaHsiembie

TEPPUTOPHUH: 3aTTOBEAHUKH, 3aKa3HUKH,

HallMOHAJIbHBIE Napku. Penkue u ucuesaromume BUbl.

UYepHnas xkHura. [IpuunHbl BEIMUPAaHKS pAaCTEHUN U

KUBOTHBIX.
Tema 5.10 3amura IIpakTHYeckoe 3aHATHE OK 07,1IK 1.1

3eMEeIIbHBIX PECYPCOB,
¢nopsl U payHBI.

3emenbHBIN QoH cTpaHbl. Jlerpagamus mous. Bus
9po3uu U Mepbl 00pbOBI ¢ Hell. BropuuHoe 3aconeHue
noyB. [1/IK B mouse. JlecHble pecypcChl, UX POJIb U
pazButue. Mepbl 00pbOBI IO COXPAHEHHIO 3€MENTbHBIX
pecypcoB. Oxpana ¢ayHbl. BUOMHIUKATOPHI.




Tema 5.11 MoHuTOpUHT
OKpY>KaloILEH Cpeibl.

IIpakTHyeckoe 3aHsATHE:

OrnpezenieHne 3KOJI0TUYEeCKOro MOHUTOPUHTA U €r0
3agau. Opranu3amnus u CTPyKTypa MOHUTOPUHTA
COCTOSIHMSI OKpYKarole cpelbl. Buapl MOHUTOPUHTA:
II00aBHBIA, PETHOHATIBHBIN, HAITMOHATILHBIH,
JIOKAJIbHBIN, TOUYCUHBIN, MEIUKO-OMOIOrHYCCKUA,
paauaioHHbI. MOHUTOPUHT TPUPOIHBIX CPE:
BO3/YILIHOW, BOJHOM, IIOYB.

OcCHOBHBIE 33/1a4l MOHUTOPUHTA OKPYKAIOIIECH CPEIbl:
HaOoieHre 3a (aKTopaMu, BO3JACHCTBYIONIMMH HA
OKPY’KaIOIYIO CpeAy; OLEHKA U MPOrHO3UPOBAHKE
COCTOSIHMSI OKPYKaIOLIEH CpeJibl.

OK 07,1IK 1.1

CamocrosiTeibHasg padora

MeXBHUIOBbIC OTHONICHHS: KOHKYPCHIIUS, CHMOHWO3,
XUIIHUYECTBO, napa3uTu3M. SpycHocTh
pacTuTenbHOro coodiiectra. [lumieBsie 1enu u ceTu B
OHoOLIEHO3E.

Kpyrosopot BemecTs u npeBpanieHue 3HEPTrun B
skocucteMe. KauecTBeHHOE HCIIOIb30BAHNE
MPUPOAHBIX peCypcOB. MOHUTOPUHT KauyeCTBA BOJHBIX
pecypcoB. Oxpana nouB. Bunel 3emens. Ponb
yA0OpeHU B COBPEMEHHBIX TEXHOJIOTHIX
pacCTEHUEBOCTBA.

13

NuauBuayanbHbIA NPOEKT

Okonorudeckre (akToppl W HX BIHSHUAE HA
OpraHu3MBbl.

Ponp ymoOpeHwii B COBpPEMEHHBIX TEXHOJOTHUSIX
pacTeHUEBOJCTBA. MoHHUTOpPUHT COCTOSTHUS
aTMochepsl MeTtoabl YTUIU3alUU TBEPABIX
HCMOJIB3YEMBIX W HEUCIOJb3YeMBbIX  OTXOJIOB.
B0300HOBHMBIE HCTOYHHUKH SHEPTHUU.

Pa3znen 6
Bbuonuka

Tema 6.1. buonuka

broHnka kak OJHO W3 HampaBJICHWH OWONOTHH U

OK 01, OK 02




KHOEPHETHKH. [TpuHTIATIBI n IPUMEPBI
HCITOJIb30BAHUS B X031 CTBEHHOM
IEeITEILHOCTU monerr MoppopyHKITMOHATBHBIX
YepT OpraHu3alui PACTCHUI W )KUBOTHBIX.

Htorosas
(3K3aMeH)

aTTcCTanusAi

Bcero

202




3. YCJIOBUA PEAJTU3ALIAN PABOYEM ITPOT'PAMMBI
OBHIEOBPA3OBATEJBbHOU JTUCIIUITJINHBI

3.1. TpeOoBaHUA K MHHUMAJIBHOMY MAaTEPHAJTbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanus o01eoOpa3oBaTeibHON JTUCHUILIMHBL TpeOyeT Haauuus KaOuHeTa
€CTECTBEHHOHAYYHBIX JUCUHUILIVH.
O6opynoBaHue yueOHOro kabuHera:

- TOCaI0YHBIE MECTA M0 KOJIMYECTBY O0YYaIOIINXCS;

- paboyee MECTO MPENno1aBaTes;

- y4eOHO-METOIMYECKUI KOMIUICKC 10 JUCITUTUTHHE «bromorusy.

3.2. UudopmanuonHoe odecnevyenne o0yueHust

OcHoBHas JuTEpaTypa

buonorusa. O6mas ouonorus. 10 kinace: yrinyOnéHHblil ypoBeHs : yueOHuk / B. b.
3axapos, C. I'. MamonToB, H. 1. Conun, E. T. 3axapoBa ; noa penakuueii B. b.
3axapoBa. — 10-e u3z., crep. — Mocksa : [Ipocsemenune, 2022. — 351 ¢. —
ISBN 978-5-09-088095-4. — Texcr : anekTpoHHbI // JIaHb : 3I€KTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/335078

buonorus. O6mas 6uonorus. 11 kinace: yrinyOnéHHbii ypoBeHs : yueoHuk / B. b.
3axapos, C. I'. MamonToB, H. 1. Conun, E. I'. 3axapoBa ; noa pegakiueii B. b.
3axapoBa. — 7-e u3l., crep. — Mocksa : [Ipocsemenue, 2022. — 266 c. — ISBN
978-5-09-088096-1. — TekcT : 2neKTpOHHBIH // JIaHb : 9IEeKTPOHHO-
oudmuoteunas cucrema. — URL: https://e.lanbook.com/book/335081




4. KOHTPO.Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJBbHOU JTUCIUITJINHBI

Koutposib u oumeHka pe3ylbTaToOB OCBOCHHUS 00IIe00pa30BaTEIbHOM
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAIIPaBICHHbIC
Ha ¢opMHUpOBaHUE OOIIMX KOMIIETEHLUHA MO pasfenamM U TeMaM COJIep KaHUs
y4eOHOro Marepuaia.

Kox u HaumeHnoBanue Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
(popmupyembIx
KOMIIeTeHIIUIA,
IJIAHUPYeMble
pe3yJbTaThl 0CBOEHHS
AUCHHUILJIMHBI
OK 01 Bsenenue, Tema 1.1 TectupoBanue, MMCbMEHHBIN
Tema 1.2 Tema 3.1 (W/MIM yCTHBII) OMPOC
Tema 3.2 Tema 4.1 Tema 6.1
OK 02 Tema 2.1 Tema 5.5 Tema 6.1
OK 04 Tema 5.1 Tema 5.2 Tema 2.2 TectupoBanue, IMCbMEHHBIN
Tewma 3.4 (w/Min yCTHBIN) OTIpoc,
OK 07 Tema 5.1 Tema 5.2 Tema 5.4 BBITIOJIHEHUE IIPAKTUYECKUX
Tema 5.6 Tema 5.7 3aIaHu I
Tema 5.9 Tema 5.10
Tema 5.11
IIK 1.1 Tema 5.4 Tema 5.6 Tema 5.7 TectupoBanue, NMCbMEHHBIN
Tema 5.9 Tema 5.10 (w/unu yCTHBIN) ompoc,
Tema 5.11 BBIIIOJIHEHHE NTPAKTUYECKUX
3aJaHuN
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