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1.MACIHOPT PABOYEM IMPOI'PAMMBI OBHIEOBPA3OBATEJII)HOI71 JUCIHHUIIIINHBI
«BHOJIOT' USI»

1.3.  O6uacTb NpUMeHeHHUsI NPOrPaMMbI

Pabouass mporpamma pa3paboTaHa B COOTBETCTBHH C (eAepalbHbIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM CpenHero oomero obpa3oBaHus (YTB. MPHUKA30M MHHUCTEPCTBA
oOpazoBannss W Hayku P® ot 17.05.2012r. Ne 413 (¢ W3MEHECHHMSIMU U JIONOJHCHHIMH)) H
denepanbHO 00pa30BaTENbHONW MPOTPAMMON CpelHero obmiero oOpa3oBaHusi (YTB. MPUKA30M
MuHHCTEepcTBa npocBenieHus PO ot 18.05.2023 Ne371), ¢ yuetom deaepanbHOl paboueid mporpaMMbl
cpeanero obmiero oopa3zoBaHus 1Mo AucHUILINHE «buonorus» (6a30BbIid YpOBEHb), PEKOMEHI0BAaHHOMN
@denepalibHBIM TOCYJAPCTBEHHBIM OIO/DKETHBIM Hay4yHbIM yupexaeHueMm «HCTUTYT cTpareruu
pasBuTHs oOpas3oBanusi Poccuiickoii akagemun 0Opa3oBaHUS», MPUMEPHOW paboyel MpOrpaMMBI
o0mieoOpa3oBarenbHOM IUCHUIUIMHBL  «buonorus» miisg npodeccHoHaIbHBIX 00pa3oBaTeNbHBIX
opranuzanuit ;g YI'TIC 09.00.00 (09.02.07), pexomengoBannoit ®I'bOY IO «ucTUTYT pa3BUTHS
npodeccuoHanbHOro o0pa3oBaHus» (yTBepklIeHa Ha 3acefdanuu CoBeTa IO OLIEHKE COACPKAHUS U
KayecTBa NPUMEPHBIX pabodux Mporpamm o00Ie00pa3oBaTEeIbHOIO M COLUATBHO-TYMaHUTapHOTO
LUKJIOB cpeaHero mpodeccruonanbHoro oopazopanus (mportokoit oT 30.11.2022r. Nel4)).

Pabouas mporpamma o00me00pa3oBaTeIbHON TUCHMIUIMHBI SIBJSIETCS YacThbl0 OCHOBHOMU
npodeccuonanbHo 00pa3oBarenbHO nporpamMmmsl B cootBeTcTBUU ¢ PI'OC CIIO no cnennanbHOCTH
23.02.01 Opranu3zanusi nepeBo30K W yNpaBjieHHe Ha TpaHcnopTe (MO0 BHAAM), BXOJSIICH B
ykpynHeHHyto rpynny 23.00.00 Texunka ¥ TeXHOJIOTHM HA3€MHOT0 TPAHCIIOPTA.

Pabouas mporpamma o001meo0pa3oBaTeNTbHON JUCHUIUIMHBI MOXKET OBITh HCIIOJIb30BaHa
OpyruMu 00pa3oBaTENIbHBIMU YUPEKACHUSIMH NMPO(PECCHOHAIBHOTO U TONOTHUTEILHOTO 00pa30BaHuUs,
peanu3yronmMu 00pa3oBaTelIbHYIO POTPAMMY CPEIHET0 00IIero o0pa3oBaHusl.

1.2. MecTo AucuMIUIMHBI B CTPYKTYpe npodeccnoHanbHOoli o0pa3oBaTtenbHoii nporpammbl CI1O:
JUCUUIUINHA BXOJIUT B 0011e00pa3oBaTebHbINA IUKIL.

1.3. Ileu ¥ miIaHUpPYeMbIe pPe3yJbTAThl 0CBOCHUS AU CHUIINHBI:

1.3.1. Hesu u 3agaun AUCHUILIHHBI
Heab: QopmupoBaHue y CTYIEHTOB TMPEICTaBICHHUS O CTPYKTYPHO-(QYHKIIMOHATHHOU

OpraHM3allfH KUBBIX CHCTEM Pa3HOTO paHra Kak OCHOBBI MPUHSATHUS PEIICHUN B OTHOIIEHUH O0BHEKTOB
YKUBOW TIPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIUSX.

3agauu:

1) chopmupoBaTh TOHHMMaHUE CTPOCHHS, MHOTOO0Opa3usi M OCOOEHHOCTEH MKHUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3aIliH, 3aKOHOMEPHOCTEN MPOTEKAHUS OMOJIOTHYECKUX MPOIIECCOB U SIBJICHUMN
B OKpYKaIOIIeH cpee, LEeJTOCTHOM HaydHOW KapTUHBI MHUpPA, B3aUMOCBSA3UM M B3aWMO3aBUCHUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHS ONpPENENSITh XUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH HAOMIOACHHS 3a
SKOCHUCTEMaMM JJi BBISIBIICHUS €CTECTBEHHBIX M AHTPONOTE€HHBIX H3MEHEHMM, MHTEPIPETUPOBATh
pe3yNbTaThl HAOIOICHUH,

3) cdopmupoBaTh HABBIKA TMPOBEICHUS MPOCTEUIINX OMOJOTHUYECKUX IKCIIEPUMEHTATBHBIX
MCCIIEIOBAHUI C COOIOICHUEM TTpaBUiI 0€30MacHOT0 00paIIeHus ¢ 00bEKTaMU U 000PYyI0BaHUEM;

4) pa3BUTh YMEHHs HCIOJIB30BaTh MH(POPMAIHMIO OMOJOTHYECKOTO XapaKTepa W3 pa3IndHBIX
HMCTOYHHUKOB;



5) copMupoBaTh YMEHHSI TPOTHO3UPOBATH ITOCIIEACTBUS CBOCH JCATEIEHOCTH IO OTHOIIICHHIO K
OKpYyXarlIlel cpeae, COOCTBEHHOMY 3/I0POBbIO; OOOCHOBBIBATH U COONIOJATh MEPhI MPO(QUIAKTUKA

3a00JIEBaHUII.
6) chopMupOBATh MOHUMAHUE 3HAYMMOCTH JOCTHKCHUN OMOJIOTUYECKON HAYKU U TEXHOJIOTHIA B

HpaKTquCKOfI ACATCIIBHOCTHU YCJIOBCKA, Pa3BUTUM COBPECMCHHBIX MCAUIUHCKHUX TEXHOJIOTHH H

arpoOMOTEXHOJIOTUH.



1.2.2. Ilnanupyemblie pe3yjbTAThl 0CBOEHHSI 001Ie00pa3oBaTeJbHOM NUCHUILINHBI B cooTBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

COO
Koa n IL1anupyeMbie pe3yabTaThl OCBOCHHS JUCIHILINHbI
HAaHMEHOBaHMe
‘l"’pMI’IPWM"[X Oo6uue JMCuMILTMHAPHbIE
KOMIIETeHIH I

OK 01. Beibupatp
CIIOCOOBI pereHus
3a1a4
npoeCCUuOHATIBLHON
JeSITeTbHOCTH
PUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHMS
- TOTOBHOCTh K TPYIy, OCO3HAHHME IICHHOCTH MacCTEpCTBa,
TPYIOIO0ue;

- TOTOBHOCTb K aKTHBHOM JE€ATEILHOCTH TEXHOJIOTHMYECKON H

COLIMAJILHOW HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,

IJIAHUPOBAaTh W CAMOCTOATENBHO  BBINOJHATH  TaKyIO
JeSATETbHOCTb;
- UWHTEpeC K paMyHbIM cdepaMm  TpodhecCHOHATLHOM

JESTEIIBHOCTH,
OBnajeHue yHUBEPCAJIbHBIMU Y4€OHBIMU IO3HABaTEIbHBIMU
JEHCTBUAMMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOATEIbHO (OpMYIHpOBaTH M aKTyaJlU3UpPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OINpEAENATh LENU JESATEIBHOCTH, 3aJaBaTb IapaMeTpsl U
KPUTEPUHN UX JTOCTUKEHUS;
3aKOHOMEPHOCTH U

- BBISIBJISITH IMPpOTUBOPCUUA B

paccMaTpruBACMBbIX ABJICHUAX,

- BHOCUTh KOPPEKTHBBI B JE€ATEIBHOCTh, OLCHHBATH
COOTBETCTBUE  pE3yJIbTATOB  IEJSIM, OLEHUBATh PHUCKHU
MOCJIEACTBUN NeITEeITbHOCTH,

- pa3BUBAThb KPEATUBHOE MBIIUICHHE TIPU  PEUICHUH

c(OpPMUPOBAHHOCTh 3HAHHM O MeCTe€ M POJIM OHOJIOTUU B
CHUCTEME HAay4HOTo 3HaHUus; (YHKIMOHAIHHOW TI'PaMOTHOCTH
YyeloBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPOo0eMm;
chOpPMUPOBAHHOCTh ~ YMEHUS  PACKpBIBaThb  COJEp>KaHUE
OCHOBOIIOJIATalOIINX OHOJIOTHYECKUX TEPMUHOB U TOHSTHH:

JKU3Hb, KJI€TKA, TKaHb, OpPraH, OPraHW3M, BHJ, NOMYJIALMA,

JKocucTeMa, OwuoneHo3, Ouocdepa; merabonusm (oOMeH
BEIIICCTB " MIPEeBpaIICHHE SHEprun), roMeocTas
(camoperysmms), OnocHHTE3 Ocka, CTPYKTYpHas

OopraHusanus KUBbIX CUCTCM, TUCKPCTHOCTb, CaMOPCTYJIsIIUA,
CaMOBOCIIPOU3BCACHUC (perOI[YKI_II/IH), HaCJICIACTBCHHOCTD,

U3MEHYMBOCTb, JHEPro3aBUCUMOCTb, pOCT M pPa3BHUTHE,
YpOBHEBAsi OpraHU3allts;
c(hOpMUPOBAHHOCTh ~ YMEHHUS  PACKPHIBATH  COJACpIKAHUE

OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPUMl H THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXOXKJICHHS )KU3HU U YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOMOJATAIOIIINE
Omosorudeckre 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. Basunoa, O. TI'ekkens, ®. Mromnepa, K.
bapa), rpaHuIel UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
NMpuoOpeTeHrne OmnbITa TMPUMEHEHHS OCHOBHBIX METOOB
Hay4YHOTO OMooTHHU:
HaOJIOJIEHUST W OINHUCAaHUS KUBBIX CHCTEM, TPOIECCOB H

IIO3HAHU, HCIIOJIB3YEMBbIX B




YKU3HEHHBIX TIPO0JIeM

0) 0a30BbIe HccC/Ie0BATEIbCKHE TeCTBHS:
- BJIAJIeTh HAaBBIKAMHU  Y4eOHO-HMCCIIEOBATEIbCKOM U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MPooIIem;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC
aKTyaJIM3HpOBaTh 3ajady, BBIIBUTaTh THIIOTE3y €€ peIIeHUs,
HaXOJUTh  apryMEHThl  JIIs  JIOKa3aTelbhCTBa

YTBEPKACHUI, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

CBA3HU nu
CBOHX

- AQHAIM3MPOBATH IIOTYYCHHBIE B XOJE PEIICHHS 33Ja4d
pe3yNIbTaThl, KPUTHUYECKH OICHUBAaTh MX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMeThb TIEPCHOCUTHh 3HAHWS B IIO3HABATCIBHYIO H
NPAaKTUYECKYIO O0JIACTH XKU3HEICATCILHOCTH;

- yMETh HMHTEIPUPOBATh 3HAHWS W3 PAa3HBIX IPEIMETHBIX
obnacreii;

- BBIJBUIaTh HOBBIC HJCH, MpeaiaraTb OPHUTHHAIbHBIC
MOJIXO/IBI U PELICHUS;

- CIIOCOOHOCTh HMX MWCIHOJb30BaHHUSA B IIO3HABATEIBHOW H
COLIMAIBHON MTPAKTHUKE

SABJICHHWI; OpTaHU3allMM ¥ MPOBEACHUS OHOJIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXIY UCCIIEyEeMbIMU BEJIMYMHAMU,

OOBSICHEHUS! TIOJTYYEHHBIX PE3yJbTaToB U (OPMYIHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAaHWEM HAY4YHBIX IOHATHH, TEOPUH U
3aKOHOB;

c(OPMHPOBAHHOCTh
IIPU3HAKU

YMEHHUS
KJIETOK

BBIJICIATD CYHICCTBCHHBIC

BUPYCOB, MPOKAPUOT U  JYKAPHOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, BHUJIOB,
OMOreoIeHO30B U HIKOCHUCTEM; OCOOCHHOCTH IIPOLIECCOB
oOMEHa BEIIECTB W TIPEBpAIICHUS DJHEPTHMH B KIETKE,
(dboTocuHTE3a, IJIACTUYECKOTO M HSHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mel03a, OIJIOIOTBOPEHUS], PA3BUTUS U
pPa3MHOXKEHUS, WHIUBUIYaJbHOTO PAa3BUTUS  OpraHu3Ma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHHME, ECTECTBEHHOI'O
oT0opa, BUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpeae oOWTaHUsA, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPONOT€HHBIX U3MEHEHU B 9KOCUCTEMAX CBOEH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpEeBpallleHue 3HEpruu B Onocdepe;
c(hOpMUPOBAHHOCTh YMEHUS peniaTh OMOJIOTHYECKUE 3aJauH,
COCTaBJISITh TCHOTHUITUYECKHE CXEMBI CKPEIIMBAHHS IS
pa3HBIX THUIIOB HACJIEIOBAaHUS TPU3HAKOB Yy OPTraHU3MOB,
COCTaBISTh CXEMbl TIEpEHOCAa BEIIECTB W DJHEPTUU B

OKOCHUCTEMAX (I_ICHI/I IIUTaHus, MUIICBLIC CCTI/I)

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeICTBa TIOUCKaA,
aHanmu3a u
UHTEPIpETauN
UHPOpPMALIUU U

B 00s1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:
- c(pOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH W OOIIECTBEHHOMU

KYJIBTYP,
MECTa B

MPAKTHKH,
CIIOCOOCTBYIOIIETO
MOJIUKYJIbTYPHOM MHPE;

OCHOBAHHOTI'O Ha JHUajIore

OCO3HAaHHUIO CBOCTO

c(hOpMUPOBAHHOCTh  YMEHUH OIICHUBATh

nH(popManio OUOJIOTHUYECKOTO COAEpPX aHUS, BKIIOYAIOIIYIO

KPpUTHYCCKHU

TICEBJIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHUKOB (Cpe/cTBa
MaccoBod HH(pOpMalUK, HAYYHO-TIOMYJISIPHBIE MaTepHalbl);
UHTEPIPETUPOBATh  ATHUUECKHUE  ACIEKTHI
UCCIIeIOBaHUM B OHOJOrMM, MEIHIIMHE,

COBPEMEHHBIX
OHMOTEXHOJIOTHH;




uH(pOpMaIIMOHHBIE
TEXHOJIOTUHU OJIA
BBITTOJTHEHUS 33124
npohecCHOHATBLHOM
JeSATEIbHOCTH

- COBEPILICHCTBOBAHME S3BIKOBOM M YUTATEIBCKON KYJIBTYPBI
KAaK CpeACTBa B3aUMOJACUCTBUS MEXKIY JIIOAbMU MU IO3HAHUSA
MUpa;

- OCO3HAHUE LICHHOCTH HAy4YHOH JESITEIBHOCTH, TOTOBHOCTH
OCYIIECTBIIATh
JEeSATEIIBHOCTh MHIMBUYaIbHO U B TPYIIIE;

MPOEKTHYIO u HCCJIEJIOBATEIbCKYIO
OBnaneHve yHHMBEpPCaIbHBIMU Y4E€OHBIMU IMO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ ungopmanuei:

- BJIAJICTh HABBIKAMH TIOJTy4YeHUS WHPOPMAIIUU U3 HCTOYHUKOB
pa3HBIX THIIOB,
aHAJIN3, CHCTEMATH3AIHMI0O W WHTEPIPETANHUIO HHGOPMAIUU

CaMOCTOSITEJIbHO ~ OCYHIECTBJIATh  IIOUCK,
pa3IMYHBIX BUJOB U (HOPM IMPE/ICTABICHHUS,

- CO3/aBaTb TEKCThl B pa3jMYHbIX ¢opMaTax C y4eTOM
Ha3Ha4YeHHs MHGPOpPMAIMM U IIEJIEBOM ayIUTOpPUH, BbIOMpas
ONTUMATBEHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3aI1H;

- OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpPMAIIUH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOpPMaM;

- HCIOJIb30BaTh CpeacTBa WH(pOPMaAITMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U

TpeboBaHU

OpraHn3allMOHHBIX 3aaa4 C

coOJIroIeEHNEM TEXHUKHA
0€30IMaCHOCTH, TUTHUEHBI, PECypCOCOCPEKEHUs, TPABOBBIX M

OTUYCCKHUX HOPM, HOPM HH(I)OpMaHHOHHOﬁ 6630HaCHOCTI/I;

3PrOHOMUKH,

- BJIaJIeTh HaBbIKAMU paclo3HaBaHUS U 3alUThl HHGOpMaIUH,
UH(POPMALIMOHHOM 6€30MMaCHOCTH JTMYHOCTH

paccMarpuBarh  TJIOOAJIBHBIE  JKOJIOTMUECKHE  MPOOJIEMbI

COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHIO K HUM
COOCTBEHHYIO MMO3HUIIUIO;

cOpPMUPOBAHHOCTh ~ YMEHHM  CO3/1aBaTb  COOCTBCHHBIC
YCTHBIE  COOOIICHHS
Ouosornyeckoit MHMGOPMANUU W3 HECKOJbKUX HCTOYHHKOB,

I'paMOTHO HCIIOJIB30BATDH MMOHATUHHBINA alrapar ouoioruu

IMMCbMCHHBIC n Ha OCHOBC

OK 04. 3¢dpexruBHO

B3alMOJIEICTBOBATE
U paboTtath B
KOJIJICKTHBE "
KOMaHJ1e

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOITPEETIEHHUIO;

-OBJIaJICHHE HaBBIKAMH y4e0HO-UCCIIeI0BATEIBCKOM,
MPOEKTHOW M COLIMATIBHOM AEATEIbHOCTH;

OBJ1agenue

YHUBEPCAJTBbHBIMHA KOMMYHUKATUBHBIMHA

npuoOpeTeHre OINbITa NPUMEHEHHsS OCHOBHBIX METO/0B
HAY4YHOTO  TIO3HAHMs,  HCHOJBb3YeMBIX B  OHMOJIOTHUU:
HaOJIIOJIEHNsT M OINHCAaHUSl JKUBBIX CHCTEM, IIPOLIECCOB U
SBJICHUI; OpraHU3alMM M MPOBEACHUS OHOJIOrMYECKOrO




JeHCTBUSIMM:

0) coBMecTHAs AeTeJbHOCTD.

- TOHMMAaTh W HCIOJb30BATh MPEUMYIIECTBA KOMAHAHOM M
WHIUBUTyaJIbHON PaboThI;

- IIpUHHUMATb Ja(SAI051 COBMECTHOM JCATCIIbHOCTH,
OpPraHru30BbIBATH W  KOOPAUWHHUPOBATH ﬂeﬁCTBHH no €€
JOCTHIXKCHHIO. COCTaBJIATH IIJIaH HeﬁCTBHﬁ, pacnpeacisiTh

pOJIM C y4eTOM MHEHHMH yYaCTHHUKOB OOCYKIAaThb pe3yJbTaThbl
COBMECTHOM paboThI;

- KOOPIMHHPOBATH M BBIIOJIHATH pPabOTy B YCIOBHUAX
peayIbHOTO, BUPTYaJIbHOI'O u KOMOWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYLICCTBJIITH ITO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHHUC B

Pa3JIMYHBIX CUTYaLMSIX, MPOSIBJISIT ~ TBOPYECTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBjaaenue YHUBEPCAJIbHBIMH peryJsiTHBHbIMU
JeliCTBHSIMU:

') NPUHSATHE ce0sT M IPYrUX JHOeii:

- NPUHUMATh MOTHBBI M apryMEHTHl JPYTHUX JIIOACH IpHU
aHaJIM3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIOJIEH Ha OIIMOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHMMATh MUP C MO3ULUU JAPYroro
YeJI0BEKa

JKCIIEPUMEHTA, BBIJIBIKECHUS TUIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXIY UCCIIeTyeMbIMU BEJIMYMHAMH,
OOBSICHEHUSI TIONYYEHHBIX PE3YyIbTaTOB U (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAy4YHBIX MOHSTHH, TEOpUU U
3aKOHOB

OK 07.
CopelicTBOBaTh
COXpaHEHHIO
OKpPY’KaIOILIEeH
Cpenpl,
pecypcocOepeKeHII0
, IPUMEHSTH 3HAHUS
00 M3MEHEHUH
KJTUMAaTa, TPUHIIAITHI

B 00.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS S

- cOpPMUPOBAHHOCTH IKOJIOTHMUECKON KYIbTYPHI, TIOHUMAaHHE
BIIUSIHUS IIPOLIECCOB
COCTOSIHME TPUPOAHOM W COIMAJIbHOW Cpeabl, OCO3HAHHE

COLIMAJIbHO-KOHOMHYECKHUX Ha
r100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IUIAHUPOBAHUE U OCYIIECTBICHHUE IEMCTBHUI B OKPYKarOIIEH
cpele Ha OCHOBE 3HaHMS IeJed YCTOMYMBOTO pa3BUTHS
YeJIOBEUYCSCTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI TIPUMEHSThH MOJIYYCHHBIC 3HAHUS
JUIsT OOBSICHEHUSI OMOJIOTHYECKUX TPOIIECCOB W SIBJICHUH, TSI
MPUHATUS MPAKTUYECKUX PELICHUMN B MOBCEIHEBHON KU3HU C
Lenblo obecrieueHus: O€30MacCHOCTH CBOETO 3J0POBbSl U
3JI0pOBbS  OKPYXKAIOIIUX JIFOJIeH, COOMIOACHHUS 370POBOTO
o0pasa »u3HH, HOPM IPAMOTHOTO TTOBEJCHUS B OKPYXKAIOIIEH
MIPUPOTHOMN cpene; IMIOHMMAaHHUE HEOOXOIMMOCTH
WCTIONB30BaHUS JOCTIDKCHUM COBPEMEHHOW OHOJIOTMH |




OEpEIKITUBOTO
MIPOU3BO/ICTBA,
3 dexTrBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUAX

AKTMBHOEC  HENPUATHE  JEUCTBMUM, IPUHOCALIUX  BpPEX
OKpYXKarolleH Cpese;

- YMEHHE MPOTHO3UPOBATh HEOJIATONPUATHBIE SKOJIOTHYECKHE
IIOCJIC/ICTBYSL NPEAIIPUHUMAECMBIX JIE€UCTBUM, IIPENOTBpALIaTh
ux;

- PAacCIIMpEHHE OIbITa  ACSATEIBHOCTH  HKOJOTHYECKOU
HaIPaBJICHHOCTH;

- OBJIaICHHUEC HaBBIKaMH y‘ICGHO'I/ICCHGIIOBaTeJIBCKOf/'I,
HpOGKTHOﬁ U COLIMAIbHOM AeSITEIbHOCTU

OMOTEXHOJIOTHI JJI palliOHAJIBHOT'O IIPUPOAOIIOIIb30BAHUA




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIIUTLIIMHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThl

Buna yueOHoii padboThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpaMMBbI THCHUATLIAHBI 54

B T.4.

OcHoBHoOE coiepKaHue 54

BT. 4..

TEOPETUIECKOe O0yUeHUE 30
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUE 2

MPaKTUYECKHUE 3aHATHS 10
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHHUEC 8

1abopaTOpPHBIE 3aHITHUS 4
B T.4. IPOECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHUC 2

KonTtposabHnas padora 6

IIpomeskyTouHas arrecTauus (3a4er) 2




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumenoBanue Coaepixanue yueOHOro Marepuasa (0CHOBHOe U NPogecCHOHAIBHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3iesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTUYHH) YacoB | KOMIETeHUHU
1 2 3 4

Pazjnen 1. Kierka — cTpyKTYpHO-(PYHKIIHOHAJIbHAS €IMHULIA )KUBOT'0 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 2
Buogaorus kak Teopernueckoe o0yueHue: 2
Hayka. O0masi  |CoppemeHHbIe OTPACITH GHOIOrMYECKHX 3HAHMI. CBA3b GHONOTHH C APYTHME HAyKaMI: GHOXHMHUS,
XapaKTepUCTHK |Guodusuka, OnoHuKa, renoreorpadus u ap. Posib u Mecto 6nosoruu B GOpMHUPOBAHUU COBPEMEHHOM
a JKHU3HHU Hay4YyHOU KapTUHBI MUpa. Y POBHU OpraHU3aluM kuBoi Marepuu. OO011asi XapaKTepuCTHKA )KM3HU, CBOMCTBA

KUBBIX CUCTEM. XUMUYECKHI1 COCTaB KIETOK
Tema 1.2. OcHoBHOeE coep:kaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynxkuuonanbn | Kierouynas teopust (T. IlIBanu, M. llneiinen, P. BupxoB). OCHOBHbIE MOJI0KEHHSI COBPEMEHHOM KJIETOYHOM OK-4
asi opraHu3anusi | reopuu. TUIBI KIETOYHON OpraHU3aluu: MPOKAPUOTUYECKUHN U yKapuOTHUYeCKHi. OJHOKIETOUHBIE U
KJIETOK MHOT'OKJIETOYHBIE Opranu3Mbl. CTpOEHUE MPOKAPUOTHUECKOU KiIeTKU. CTPOCHHE 3YKApPUOTHUECKOMN KIETKH.

Hexnerounslie popMbl skHU3HU (BUPYCHI, OakTeprodarn)

JlabopaTopHble 3aHATHSA: 2

[IproGperenue onbITa IPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHUS IIPU BBITIOJTHEHUH JJAOOPATOPHBIX padoT:

JIaGoparopHas

1. JlaGoparopnas padota «CTpoeHUE KIETKH (pacTEeHUs, )KUBOTHBIC, TPUObI) M KIETOYHBIE BKIIOUCHUS
(kpaxMai, KapOTHHOHUIBI, XJIOPOILIACTHI, XPOMOTIIACTHI)»

[ToaroroBka MUKpompenapaToB, HAOIIOAEHUE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InIUil MEXIY

M3y4aeMbIMU 00beKTaMH, (POPMYITHpPOBAHUE BHIBOJIOB

IpakTHyecKue 3aHATHS: 2

BupycHble u 6akrepuanbhblie 3a00seBanus. O01IMe MPUHIUIBI UCIIOJIb30BAHUS JIE€KaPCTBEHHBIX BEIECTB.

OcobeHHOCTH TPUMEHEHUSI aHTHONOTHKOB. [IpecTaBieHne yCTHBIX COOOIEHNI ¢ TPE3CHTAINEH,

MO/ATOTOBJIEHHBIX IO MEPEYHIO HCTOYHHUKOB, PEKOMEHIOBaHHBIX MPEI0/1aBaTeIeM
Tema 1.3. OcHoOBHOe coiep:KaHue 4 OK-1
CrpykTypHO- Teoperuueckoe o0yueHue: 2 OK -2
¢byHkuuonaabH | Xpomocomuasi reopusi T. Moprana. CTpoeHne XxpoMocoM. XpoMOCOMHbII HAOOp KJIETOK, FTOMOJIOTHYHBIC U




ble (PAKTOPBI

HETOMOJIOTMYHBIE XPOMOCOMBI, TaIIOWAHBIN U AuTUIouAHbIH Habop. Hyxnennossie kucnotel: JTHK, PHK

HACJIEICTBEHHOC | HAXOXJCHUE B KIIETKE, UX CTpoeHHe U (yHKIUU. MaTpUuHbIe IPOLIECCH B KJIETKE: PEIUIMKAIIMsL, OMOCHHTES
™ Oeinka, perapanus. [ eHeTHUeCKUi KO/ M €r0 CBOMCTBA

IIpakTHYeckue 3aHATHSA: 2

Pemenue 3ana4 Ha onpesesieHre NOCIe10BaTEIbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B CIIydae

M3MEHEHUS MOCNIe10BaTeIbHOCTH HyKiIeoTua0B JJHK
Tema 1.4. OcHoBHoOe coepkaHue 2 OK -2
O0Omen Bemects | TeopeTnueckoe o0yueHue: 2
U npespaienue | [Tonstue MeTaboaM3M. ACCUMUIISIIAA U TUCCUMMJISIIIAS — JIBE CTOPOHBI MeTabonmu3Ma. Turbl oOMeHa
JHEepPrum B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBIH, a3poOHBIN 1 aHa’poOHBIN. [InacTndeckuii oomMeH. @OTOCHHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOE co/lep:KaHue 2 OK-2
KuzneHHbIH Teopernueckoe o0yueHue: 2 OK -4
HMKJI KJIETKH. Krnerounslii uki, ero nepuosl. MUTO3, €ro CTaiuu U MPOUCXOAAIIHE mpolecchl. buonoruueckoe
Muro3. Meiio3 3HaYeHue MUTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornueckuii

CMBICII MeW03a
KounTpoubnas MonekynsipHbIi ypOBEHb OpraHU3AIIH KUBOTO 2
padora
Paznen 2. Ctpoenue u GpyHKUMH OPraHuzmMa 20
Tema 2.1. OcHoBHOE coep:kaHue 2 OK-2
Crpoenne TeopeTnueckoe o0yueHue: 2 OK-4
OpraHu3ma MHOroKI€TOYHbIE OPTaHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpPIaHHU3ME.

I'omeocTra3 opranusmMa u €ro nNoJAepKaHue B MIPOLECCE KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOE cogepkaHue 2 OK -2
DopMbl Teopernueckoe o0yueHnue: 2
Pa3MHOKEHHUSs ®opMbl pa3MHOKEHUSI Opranu3MoB. becronoe 1 nonoBoe pa3MHOKeHHE. Bupl 6ecrnonoro pa3MHOKEHUS.
OpPraHu3MoB [TonoBoe pazmHoxeHue. 'ameToreHes y uBOTHbIX. CriepmaToreHes 1 ooreHe3. CTpoeHne MOJ0BbIX

KJIeTOK. OII010TBOPEHUE
Tema 2.3. OcHoBHoOe coJep:kaHue 2 OK -2
Omnrorenes Teoperuueckoe od0yueHue: 2 OK-4
pacTeHui, NnauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes u ero crajauu. IloctamOpruoHanbHbIi MEPUOA.

AKUBOTHBIX U

CTaI(I/II/I HOCTBMGpI/IOHaJIBHOFO Pa3BUTHA Y )KUBOTHBIX U YCJIOBCKA. HpHMOC " HCTIPSAMOC pa3BUTHUC.




YeJI0BeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHU
Tema 2.4. OcHOBHOE co/lep:KaHue 4 OK-2
3akonomepHocT | Teopernuyeckoe o0yvyeHHe: 2 OK-4
4 HacjieioBaHusA | OCHOBHbBIC OHITHS F€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Mennens

(MOHOTHOpPHIHOE M TIOJUTHOPUIHOE CKpeInBanue). B3anmoelicTBre reHoB

IIpakTnyeckue 3aHATHA: 2

Pemenue 3aia4 Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX PU3HAKOB [P MOHO-,

T, TIOJIUTHOPUTHOM M aHAIM3UPYIOIIEM CKPEIMBAHUH, COCTABIICHNE TeHOTHIIMYECKUX CXEM CKpPEIINBaHUS
Tema 2.5. OcHoBHOE coep:kaHue 4 OK-1
CuemnienHnoe TeopeTnueckoe odyueHue: 2 OK -2
HacjJeaoBaHue 3akonsl T. Moprana. CuenieHHOE HacJIEJOBaHHUE I'eHOB, HapyIICHUE CLHCIIJICHUS]. Hacnenosanne
NPU3HAKOB MIPU3HAKOB, CIIEIUICHHBIX C I10JIOM

IIpakTHYeckune 3aHATHSA: 2

Pewrenue 3anau Ha onpeeneHne BEpPOATHOCTA BOSHUKHOBEHUSI HACIIECTBEHHBIX IPU3HAKOB ITPU

CUEIJICHHOM HaclIeJOBaHUHU, COCTABICHUE T€HOTUITMYECKUX CXEM CKPEIIMBaHUs
Tema 2.6. OcHoBHOE coep:kaHue 4 OK-1
3axonomepHocT | Teoperuyeckoe o0yyeHue: 2 OK -2
U U3MEHYHUBOCTH | VI3MEHUMBOCTH NPU3HAKOB. BU/Ibl N3MEHUMBOCTH: HACJIEICTBEHHAs! M HEHACJIEICTBEHHAs. 3aKOH OK-4

TOMOJIOTMUYECKUX PSAJIOB B HacieaAcTBeHHOH u3menunBocty (H.W. BaBuios). Myranmonnas reopust

W3MEHUYMBOCTHU. BUbpl MyTanuii 1 TpuYMHbBI MX BO3HUKHOBEHUA. KapnoTun yenoseka. HacnencrseHHbie

3a00JeBaHUs YeJIoBeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU UesoBeKka. bone3Hu ¢ HaciIeCTBEeHHOM

IIPEIPACIIOIOKEHHOCTHI0. 3HAUEHUE MEIUILIMHCKON N'€HETUKU B IPEIOTBPALLICHUH U JICUEHUN N€HETHUECKUX

3a00JIeBaHUH YeloBeKa

IIpakTnyeckune 3aHATHA: 2

Pemenue 3ana4 Ha onpeesieHNE TUIA MyTallMK [IPH [IEpEAAYe HACIEACTBEHHBIX ITPU3HAKOB, COCTaBICHHE

TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
KonTpoubnas 2

CrtpoeHure u QyHKIIMH OpraHu3Ma
padora
Paznen 3. Teopusi 3BoJIIOLIMHA 6
Tema 3.1. OcHoBHOE coep:KaHue 2 OK -2
Hcropus Teopernueckoe odyueHue: 2 OK-4
IBOJIIOIUOHHOTO | [lepBrie sBomronoHHbIe KoHLenuuu (XK.b. Jlamapk, XK.JI. Brogdon). DBomonnonnas teopus Y. JlapsuHa.




YUeHHusl. CuHTeTn4ecKasi TeOpHs SBOJIIOLMH U €€ OCHOBHBIE IIOJIOKEHUS.
Muxkpo3Bomouu | Mukpossosronus. [lonmymsinys kak aieMeHTapHas eAMHULA 3BOJIIOLUH. ['eHeTHuecKue OCHOBBI IBOJIIOLIUH.
| OneMeHTapHble (akTOpbI 3BOMIOLMU. EcTecTBEHHBIN 0TOOP — HANIPABIAIOIMKA (PAKTOP SBOJIIOLUH.

BunooOpa3oBanue kak pe3ysbTaT MUKPOIBOJIIOLUH
Tema 3.2. OcHoOBHOE co/lep:KaHue 2 OK-2
MakposBoawouu | Teopernueckoe o0yueHuHe: 2 OK-4
sl Maxkpoaomtonus. @opMbl 1 OCHOBHBIE HarpaBieHust MakposBostouuu (A.H. Cesepuos). [lytu
Bo3nuukHoBenmMe | noctmxeHus Ouosormueckoro nporpecca. CoxpaneHune 6MopazHooOpasus Ha 3emite.
U pa3BUTHE ['unoTe3bl ¥ TeOpUM BO3HUKHOBEHUS >KH3HU Ha 3emiie. [osBiaeHe nepBhIX KIETOK U UX SBOJIIOLIMSL.
sKU3HU Ha 3emuie | [IpokaproThI U SyKapUOTHI. [IPOMCX0KICHHE MHOTOKJIETOYHBIX OPIraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

LIapPCTB dYKapHOT
Tema 3.3. OcHoBHOe coep:kaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe odyueHme: 2 OK-4
YyeJ0BeKa — AnTpomnosorus — Hayka o yenaoBeke. CucreMaTuueckoe nojioxkeHue yeaoBeka. CXoACTBO U OTIAMYUS
aHTpoNoreHe3 YeJI0BEKA C )KUBOTHBIMU. OCHOBHBIE CTAJMM AaHTPOIIOTreHe3a. DBOIIOLMS COBPEMEHHOTI'O YeJIOBEKa.

YenoBeuyeckue packl U UX €IMHCTBO. Bpems u myTu paccesieHus yesioBeka 1o IJIaHeTe.

[TpucnocoOaeHHOCTD YeI0BEKa K Pa3HbIM YCIOBHSIM CPE/Ibl
Pa3nea 4. dxosorus 18
Tema 4.1. OcHoBHOE coep:kaHue 2 OK-1
Jxosornvyeckue | Teopernueckoe ooydyeHue: 2 OK -2
(hakTopnI 1 Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1YIIIHAsA, TOUBEHHAs, BHYTPHOPTraHu3MeHHast. PU3HUKO- OK -7
cpelbl KU3HH XUMHUYECKHE OCOOEHHOCTH Ccpejl 0OMTaHUsI OpraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HU B Pa3HBIX

cpenax. [lonstue skonornueckoro gakropa. Knaccuduxamus sxonornueckux paxktopos. [IpaBuio

muanmyMma 0. JIubuxa. 3akon Tonepantnoctu B. lendopna
Tema 4.2. OcHoBHOE cogepkaHue 4 OK-1
Homyasinus, Teopernueckoe o0yueHue: 2 OK -2
coo0duecTBa, DKoJ0ru4ecKasi XapakTepUCTUKA BUJA U MOMYJISUHI. DKOJIOTHYECKas HUILA BUAA. DKOJIOTHYECKUE OK-7
IKOCUCTEMbI XapakTepuCTHKH nomyisiuu. CoolIiecTBa U AKocucTeMbl. broreHos u ero crpykrypa. CBsizu MexIy

opranuzMamu B 6moreHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBIL: TPOAYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BemecTB ¥ HOTOK 3HEPTUH B dKocucTeme. Tpoduueckue ypoBHH

IpakTHyecKue 3aHATHS: 2




Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTENN 3KOCUCTEMBL. buoMacca 1 mpoayKIiust. JKOJI0rudecKue
IUpPaMUIbI yucesl, OMoMacchl ¥ sHepruu. IIpaBuiio nupamuipl SHEPIUU.

Perienune npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 IEPEHOCY BELECTBA U SHEPTUH B
HKOCHUCTEMAX C COCTaBJIeHUE TPOYUUECKUX Lienell U mupaMul GMoMacchl U SHEPTUU

Tema 4.3. OcHoOBHOE co/lep:KaHue 2 OK-1
buocdepa - Teopernueckoe o0yueHue: 2 OK-2
rj100a1bHas Bbuocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuii o buocdepe B Tpynax B.M. Bepnazackoro. OK-7
Ikosioruveckast | O6xactu Ouocheps! u ee KoMIOHEHTHI. JK1BoE BelecTBo Onocheps! v ero GyHKIUH.
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6uochepnr. OcobeHHOCTH OHOC(hEeph! Kak rI100abHON SKOCHCTEMBI.

JluHamu4deckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BEmECTB 1 OMOT€OXUMHUYECKUE ITHKIIBL.

I'moGanbHBIE YKOJIOTHYECKUE TPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOe coep:KaHue 4 OK-1
Baunsinue TeopeTnueckoe odyueHue: 2 OK -2
AHTPONMOTEeHHBIX | AHTPONOI'eHHbIE BO3ACUCTBUS Ha Ouochepy. 3arpsA3HEeHHs KaK BUJI aHTPOIIOTEHHOI'O BO3/I€HCTBHUS. OK-4
¢daxTopoB Ha AHTponoreHHsle Bo3ielcTBUs Ha atMochepy. BosnelicTBust Ha ruapochepy. BoszneiictBus Ha mutocdepy. OK-7
ouochepy AHTpONOreHHble BO3/1eHCTBUS HAa OMOTHYECKHE COO0IIeCTBA. YTIyOIeHHO N3YYalOTCsl OTXO/Ibl, CB3aHHBIE

C onpezeneHHol npodeccueil/crnenuaabHOCTbIO

IIpakTnyeckue 3aHATHA: 2

[TpakTryeckoe 3ansTre «OTXOABI MPOU3BOACTBAY

*B ToM uHciie nNpodeccuoOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe MPAKTHYECKOr0 3aHATHUS 2

[IpakTuueckoe 3anatue «OTX0/1bl MPoU3BOACTBa». Ha ocHOBE (erepanbHOro KiacCU(pUKaMOHHOTO

KaTajora OTXO0B OIPEENSATH KIIacC OMACHOCTH OTXO/IOB; arperaTHoe COCTOSIHUE U (U3NIECKYIO PopMy

OTXOJIOB, 00pa3yromuxcs Ha paboueM MecTe / Ha 3Tanax Mpou3BOJICTBA, CBA3aHHBIE C ONPEAEICHHOI

npodeccueit/cnennanbHOCThIO
Tema 4.5. OcHoBHOE coaep:xaHue 4 OK -2
Bumnsinue Teopernueckoe o0yueHune: 2 OK-4
COLMAJILHO- 3110poBbe U ero cocTaBistomue. GakTopsl, MOJOKUTENBHO U OTPULIATENFHO BIMSIONINE HA OPraHU3M 2 OK-7
IKOJIOrHYecKux | yernoBeka. [IpobiieMa TEXHOT€HHBIX BO3JCICTBHI Ha 30pPOBbE UeIOBEKa (IEKTPOMArHUTHBIE MOJIA,
¢akTopoB Ha OBbITOBast XUMUS, N30BITOUHBIE IIYMBbI, paJUalys U T.I1.). AJanTaius opraHn3Ma 4yeioBeka K (hakropam
310pOBbe oKpyKatotmen cpeasl. [Ipuntumnel hopMupoBaHus 310poBhecOeperaromniero nmoseneHus. Guzndeckas
JeIoBeKa aKTUBHOCTH U 310pOBbe. bBroxuMuyeckne acreKkTbl palluOHAIbHOTO TUTAHUS

JlaGopaTopHbie 3aHATH: 2




JIaGoparopHas paboTa Ha BBIOOD:

1. JlaGoparopHas paboTa «YMCTBEeHHas1 pabOTOCTIOCOOHOCTHY
OBnaznenue MeToamMu OIpeieleHHs ToKa3aTeel yMCTBEHHON paboTOCOCOOHOCTH, OObSICHEHHE
MOJIYYEHHBIX Pe3yJIbTaTOB U (POPMYIMPOBAHNE BBIBOIOB (MMMCHbMEHHO) C UCIOJIB30BaHUEM HAYUHBIX
MOHSATUI, TEOPUN U 3aKOHOB

2. JlaboparopHas pabora «BnusHue abnoTrndeckux GakTopoB HA YeIOBeKa (HU3KUE U BHICOKHE

TEMIIEPATYPHI)»

N3ydyenne MexaHHU3MOB aJlaniTallii OpraHu3Ma 4eJI0OBeKa K HU3KUM M BHICOKMM TeMIIepaTypam u
00BSICHEHHE MOITYYEHHBIX PE3YIbTAaTOB U (POPMYIHPOBAHHE BHIBOJOB (ITMCHbMEHHO) C UCIIOJIb30BAHUEM
HAyYHBIX TIOHATUN, TEOPHUI U 3aKOHOB

*B Tom uyunciie npogeccCHOHATbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe JIa0OpPaTOPHOIO 3aHATHS 2
B kauecTBe TpUrrepoB CHUXaOMIMX PA0OTOCIOCOOHOCTh UCIOIb30BaTh YCIOBUS OCYIIECTBICHUS
npoeCCHOHATILHOM IeATENFHOCTH: IIIyM, TEeMIIepaTypa, Gu3ndeckas Harpy3Ka u T.1I.
KonTpoubnas 2
TeopeTnyeckre acCeKThl 3KOJIOTUH
pabora
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE co/lep:KaHMe (Co/lepsKaHue MPUKJIATHOIO MOLYJIs)
Pa3nea S. buosorust B :Ku3Hu 8 OK-1
Tema 5.1. OcHoBHOE co/lep:KaHue 4 OK-2
BuorexHosorun | TeopeTuyeckoe copepKaHme: 2 OK-4
B KH3HHU buortexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HAIPABICHUSI COBPEMEHHON OMOTEXHOIOTHH. 2
Ka;K10ro Mertoapl 0noTexHooruid. O0bEKTH OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHYECKUX U T€EHETHUECKUX
sKcriepuMeHToB. [IpaBuina norcka u aHann3a OMO3KOJIOrHYeCKOr HH(POPMAIIUU U3 PA3IMYHBIX HCTOUHHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeCTBAa MacCOBOM HHpopMaIuy, ceTb IHTepHeT u npyrue)
IIpakTnyeckue 3aHATHA: 2
Kelicpl Ha aHanM3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHUIX B 00JACTH T€HETHUECKUX TEXHOJIOTHU, 2
KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIHH. 3aluTa Kelica: MpeACcTaBlIeHUue pe3yIbTaToB PEeIICHUS
KelCcoB (BBICTYIUICHUE C MTPEe3eHTaINe)
*B TOM 4ucJe npogecCHOHAIBHO-OPUEHTHPOBAHHOE COIePKAHHE IPAKTHYECKOI0 3aHATHS 2
Tewma 5.1 oOs3aTenbHa 7151 U3YYEHUS CTYICHTaMH BCeX Mpodeccrii/crenrnalbHOCTeN
IIpomexyTouna 2
sl aTTecTauus Mo | 3a4eT
AUCHUILINHE
Bcero: 54




3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHHOM
TUCIATLIIAH

3.1. [Ins peaqu3anuu NporpaMmMbl U CHUIIMHBI 10JIKHBI ObITH MPEAYCMOTPEHbI CJIexyIolue
crenuaJbHble MOMeIeHHs:

Kabuner «buonorum», OCHAIIEHHBIA O0OpPYAOBaHHEM: MeEOENb, TOCKa, MEJ, HarjsJaHbIe
nocoOust (KOMIUIEKTHI y4eOHBIX TaONMIl, TUIAKaTOB), TEXHUYCCKUMHU CPEICTBAMHU OOYUCHHUS:
KOMITIBIOTEP C YCTPOWCTBAMHU BOCIPOU3BEIACHUS 3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM,
YKa3Ka-[pe3eHTep AJIs IPE3CHTALHI.

3.2. UndopmanmonHoe odecriedeHne peaau3anun NporpaMmmbl

Jlia peanuzanuu mporpaMMbl OuOInoTeuHblit GoHa 0Opa3oBaTenbHONW OpraHU3alMid UMEeT
MIEYaTHBIC W/WIH 3JIEKTPOHHBIE 00pa3oBaTelbHbIC U HH(DOPMAIIMOHHBIC PECYPCHI, PEKOMEHI0BAHHBIC
JUISL UCTIOJIB30BaHUS B 00pa30BaTEIbHOM IIPOLECcce, HE CTapIle MSATH JET C MOMEHTA H3/IaHusl.

PGKOMGHZIyCMI)IG NEYaTHBIC U3JaHHA 110 pCaiu3allhuu O6IH€O6pa3OBaTeJILHOI71 JUCHUITIINHBI
MMpeaACTaBJICHBI B METOAUYCCKHUX PECKOMCHAALIUAX 11O OpraHru3alun O6yT-IeHI/I$I.

OcHOBHBIE HCTOYHHKH

1. Kamenckuii A.A. buonorus: 10-11 kin., M.: lIpoda, 2019
JlonoJHUTEIbHAS JINTEPATypa

1. Koncrautunos B.M. O6mas ouonorus, M.: Akagemus, 2012



4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBIIIEOBPA30OBATEJILHOI
TACIATLITAHBI

KonTpoabr u omeHka pe3yiabTaTOB OCBOCHUSI 00I€00pa3oBaTEIbHON  AUCIUILUIMHBI
pacKpbIBalOTCA 4epe3 MUCIHUILIMHAPHBIE PE3YNIbTaThl, HaNpaBleHHbIC Ha (OpMHpOBaHHE OOMUX U
npodeccnoHaNbHBIX KOMIETEHIIUN M0 pa3/iesiaM U TeMaM CoJiepKaHus yueOHOTO MaTepHraia.

Oomas Pa3nea/Tema T oeHOYHBIX MePONPUATHH
KOMIIeTEeHIUA

Pa3nen 1. Kuerka — Konrponsnas padora
CTPYKTYPHO- «MoJIEKyIISIpHBIN YPOBEHB
GyHKIHOHAIbHAS eTHHHIIA OpraHu3aly XUBOIro»
“KMBOT'Q

OK 02 buonorus kak Hayka. O61mias 3amnoHeHne Ta0IUIbI C OIMUCAHUEM
XapaKTEPUCTHKA KU3HU METO/10B MUKPOCKOIIMPOBAHHUS C UX

JIOCTOMHCTBAaMHU U HEJOCTATKAMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anonHeHue CPaBHUTEIBHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE

JKUBOTO
OK 01 CrpykrypHO-hyHKIIMOHATRHAS | OlieHBaeMasi TMCKYCCHS TI0 BOIIpocam
OK 02 OpraHu3anus KJIeToK JNeKIUH

OK 04 Pa3paboTka MEeHTaIbHON KapThl MO

KJIacCU()MKALMU KJIETOK U MX CTPOCHUIO
Ha MPO- U 3YKApHUOTHUYECKUX U 110
LIapCTBaM B MUHU TpyIIax
Brinonnenue u 3amura 1a60paTOpHBIX
pabor:

«CtpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOILIACTBI, XPOMOILIIACTHI)»
ITpakTnueckoe 3ansarue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ TPEe3eHTALUEN,
MIOATOTOBJIEHHBIX IO IEPEYHIO
MCTOYHUKOB, PEKOMEHIOBAHHBIX

npernoJiaBaTeaeM
OK 01 CrpykTypHO-GyHKIHOHATIbHBIE | DpPOHTAIBHBIN OMPOC
OK 02 (bakTOpbI HACTIEICTBEHHOCTH Pazpabotka rioccapus

Pemenue 3ana4 Ha onpezeneHue
IIOCJIE0BATENBHOCTH HYKJIEOTHIOB,
aMHHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUs NI0CIIEA0BATENbHOCTH
nyksieotunos JJTHK

OK 02 OOMeH BelecTB u @poHTATBHBIN OITPOC

IPEBPAIIEHUE SHEPTUM B KIIETKE | 3AIOIHEHUE CPABHUTEILHOM TabIHIbI
XapaKTEePUCTUK THUTIOB OOMEHa
BELIECTB




OK 02
OK 04

JKU3HEeHHBIN 1K KIETKHU.
Murto3. Meiio3

OOcyxeHne 10 BOIPOcaM JEKINU
PazpaboTka JeHTbI BpeMEHU
’KM3HEHHOTO LIUKJIa

Paznen 2. Ctpoenue u
(pyHKuMH oprannzmMa

Konrponbnas padota “Ctpoenue u
dbyHKIMH opraHu3Ma’

OK 02
OK 04

Crtpoenue opranusma

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThI
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MoB (PaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPATKOH XapaKTePHCTHKOM
ux QyHKIMiA

OK 02

@DopMbl pa3MHOKEHUS
OpraHU3MOB

@poHTaIBHBIN OIIPOC

3anonHeHue TabauLbl ¢ KpaTKou
XapaKkTepUCTUKON U puMepamu hopm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIoBeKa

Pa3paboTka 1eHTBl BpEMEHHU C
XapaKTepUCTUKOM 3TallOB OHTOTEHE3a
OTZIEJIBHOM I'PYIIION )KUBOTHBIX U
4eJI0BEKa [0 MUKPOIpyIam
Tect/onpoc

CocraBieHne KU3HEHHBIX [IUKJIOB
pacTeHu# 1o otaenam (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBU/IHBIE,
rOJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN OIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAHUU,
COCTaBJICHUE T€HOTUIIHYECKUX CXEM
CKpEIIBaHUSI

OK 01
OK 02

CuerjieHHOE HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3paboTka rioccapus

Pewenue 3anau Ha onpenenexHue
BEPOATHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICTIJICHHOM HacJeJ0BaHHUH,
COCTaBJICHHE TEHOTHITMUECKHUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3agad Ha onpeneneHne TUna
MyTalluu IIpU epenaye
HACJICACTBECHHBIX HpI/ISHaKOB,
COCTABJICHUC TCHOTUIINYCCKUX CXEM
CKpELIBaHUS




Pasznea 3. Teopus 3BoJronun

Kontponbnas padota “TeopeTndeckue
ACIEKTHI BOJIIOLIMHN KU3HHU Ha 3emMite”

OK 02 Hctopus 3BOIFOLMOHHOTO @pOHTAIBHBIN OIPOC

OK 04 YYEHMUS. MI/IKpOBBOJ'IIOLII/I}I Pa3pa60TKa Tjiioccapusa TCPMHUHOB
Pa3paboTka 1eHTHI BpeMEHU Pa3BUTHUS
ABOJIFOLIMOHHOT'O YUYEHHUS

OK 02 Maxpo3BOIIOLHUS. OueHuBaemasi TUCKYCCHS:

OK 04 BO3HUKHOBEHHUE U PA3BUTHE UCIIOJIb30BAaHUE APTYMEHTOB,

JKU3HU Ha 3emiie OMOJIOrMYeCcKON TEPMUHOJIOTUN U

CUMBOJIMKH JUISl I0KA3aTENbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUUYECKUX TPYII
Pa3paboTka neHThI BpeMeHH
BO3HHUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emuie

OK 02 IIpoucxoxaeHue yenoBeka — @poHTaIBHBIN OIIPOC

OK 04 AHTPOIIOTEHE3 Pa3paboTka neHThl BpeMEeHU
MIPOUCXOXKICHUS YeJIOBEKa

Pasznea 4. Dxomorus

OK 01 Dkonorudeckue GpakTopsl U TecT mo skooruYecKkuM GakTopam 1

OK 02 Cpenbl KU3HU CpenaMm KU3HU OPraHU3MOB

OK 07

OK 01 [Tomymsiust, cooOriecTna, CocraBnenue cxemM KpyroBopora

OK 02 5KOCHCTEMBI BEILECTB, UCTIONB3YS MAaTEPUAIIBI

OK 07 JNEKIUH
Pemennie npakTUKO-OPHUEHTUPOBAHHBIX
pacueTHBIX 3aJaHHi 110 MePEeHOCY
BELIECTBA U YHEPTUU B 3KOCUCTEMAX C
cocTaBJIeHUE TPOPUUECKUX Lienei u
nupamMul 6MoMacchl U SHEPTruu

OK 01 buocdepa - rmobanbHas OuenuBaemas IUCKyccus

OK 02 IKOJIOTHYECKAsi CHCTEMA Tecr

OK 07

OK 01 BnusiHue aHTpONOreHHBIX Tect

OK 02 (akTopoB Ha Grochepy I[Mpaktuyeckas pabota “OTX0/IbI

OK 04 MPOU3BOJCTBA”

OK 07

OK 02 Biusanune commaabpHO- OneHuBaemasi JUCKYCCHUS

OK 04 9KOJIOTHYECKUX (PAKTOPOB Ha BeinonHenue nabopatopHoil paboTsl Ha

OK 07 BBIOOD:

3A0POBBC YCIIOBCKA

"VMcTBeHHast paboTOCIIOCOOHOCTS",
"Brnusiane abuotudeckux GakTopoB Ha
YyeJoBeKa (HU3KUE U BBICOKUE
TeMmneparypsl)"

Pasagea 5. buoJiorus B ;KM3HU

3anuTa Keica: mpe/icTaBIeHne
PE3yIbTATOB PEIICHUS KECOB
(BBICTYTIJIEHUE C MTPE3EHTAINEH )




OK 01

buorexHonoruu B )KU3HHA

BrimmonHeHue kelica Ha aHaIU3

OK 02 KaXKJ10TO WH(OPMAIIUY O HAYYHBIX JOCTHUKCHHSIX

OK 04 B 00J1aCTH I'€HETHYECKHUX TEXHOJIOTHH,
KJIETOYHOW MHXKEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (10 TpyIIam),
MIPE/CTABJICHUE PE3YIbTATOB PEIICHUS
KEMCoB

OK 01 [IpompbrnenHas OnorexHosiorus |BoinonHeHue keica Ha aHAIKU3

OK 02 uH(pOpMalUU O pa3BUTUU

OK 04 MIPOMBIIIICHHOW OMOTEXHOJIOTHH (110
rpymnmnam), IpeJcTaBleHue pe3yibTaToB
pelIeHus KecoB

OK 01 CounanbHO-3THYECKUE aclIeKThl | BpITToTHeHNE Kelica Ha aHAIN3

OK 02 OMOTEXHONOrHH uH(GOpMaLMU 00 STUUECKUX aCIIEKTax

OK 04 pa3BUTHUSL OMOTEXHOJIOTHH (I10
rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
pEIlIeHUs KENCOB

OK 01 buorexHosioruu u Texunueckue |BrinmosHeHWe Keiica Ha aHaIU3

OK 02 CHCTEMBI UH(OPMAIMU O Pa3BUTHS

OK 04

OMOTEXHOJIOTHI C MPUMEHEHUEM
TEXHUUYECKUX CHCTeM (TI0 TpyIIam),
MIpeJICTaBJICHHUE PE3YIbTATOB PEIICHUS
KEHCoB




