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Paccmotpena YTBepKaeHa NPUKA30M IUPEKTOPA

Ha 3aCEIaHUU [IUKJIOBOU METOINYECKON T'BIIOY KK «KMT)»
komuccun MOEH

[Tporokon ot «05» mrons 2024 r. Ne 10 ot 28 utons 2024 r. Ne 748
[Tpencenarens Xamrxanokosa 3.3.

Onobpena

Ha 3aCEJJaHUU TIeIarOTMYEeCKOr0 COBETa
npotokoi oT 28 utoHs 2024 . Ne 9

Pabouas mporpamma ob6meobpazoBarenbroi auctuuimabl OJl. 13 buonorus paspaborana
Ha OCHOBE (pelepaqbHOr0 TOCYJAapCTBEHHOTO 00pa3oBaTENIbHOTO CTaHAapTa CpPEAHEro OOIIero
0o0pa3oBaHMs, YTBEPXKICHHOTO IIPUKa30M MHUHHCTEpCTBAa 0Opa3oBaHMS W Hayku Poccuiickoi
Oenepaunn ot 17 mas 2012 1. Ne413, 3aperucTtpupoBaHHOIO B MMHHUCTEPCTBE FOCTUIIUHU
Poccuiickoit ®enepauuu 07 wurons 2012 r. peructpauronHbii No 24480 ¢ wW3MEHEHMSIMU U
nononHeHusMu, IlpumepHoli mporpammel  001e00pa3oBaTeNnbHON MUCHUIUIMHEL  buosorus,
pexomengoBanHort ®I'BOY JIIIO HUPIIO B kadecTBe NMPUMEPHOM MPOrpaMMBl IS peaau3ariuu
OCHOBHOI mpodeccuonansHoil obpazoBatenbHoil mporpamMMbl CITIO Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs C MOJYYSCHHEM CpelHero o0mero o0pa3oBaHus, YTBEpKACHHOW Ha 3acenanuu CoBeTa
[0 OIICHKE COJEp)KaHHUA M KauecTBa MPUMEPHBIX pabouux mporpamMm oOIeo0pa3oBaTeIbHOTO U
COIMAIbHO-TYMaHUTAPHOTO IUKJIOB CPEAHETr0 MPO(EeCcCHOHATBLHOIO 00pa30BaHUs, MPOTOKON OT
30 mosiObps 2022 v Ne 14., ®I'OC CIIO mno mnpodeccun 35.01.25 OmnepaTop-CTaHOUHUK
nepeBooOpadaThIBAIOIIETO 000PYIOBAHUS, YTBEPKACHHOTO MPUKAa30M MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 17 aBrycra 2022 r. N 749. VITIC 35.00.00 Cenbckoe, 1ecHOE U pbIOHOE
XO3SIICTBO.

Opranuzanus- rocyaapcTBeHHOE 010/ KeTHOE TpoeccroHabHOE 00pa30BaTeIbLHOE

pa3paboTyuuK: yupexaenue Kpacnogapckoro kpas «KpacHomapckuit MOHTaXHBIN
TEXHUKYM»
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Ocunosa Anxenuka ABranauiosHa, npenogasarens ' BIIOY KK «KMT»
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1.00mas xapakrepucTuka padoueii nporpaMmbl
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

1.1. MecTO IMCHUILIMHBI B CTPYKTYPE OCHOBHOM NpogdeccuoHaJIbHOM
o0pa3oBaTeJbHOM MPOrPaMMbI
O6meoOpa3oBarenbHas AUCHUIUIMHA «buonorus» ABiIsieTcss 0053aTeNbHOM  YacTbIO
00111e00pa30BaTEILHOTO MKKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO mno
npodeccuu 35.01.25 Omneparop-cTaHOUYHUK JepeBO0OpadaTHIBAIONIETO 000Dy I0BAHHUS.

B cootBerctBuu ¢ ®I'OC COO «buoJjiorusy» sSBIseTcs 00s3aTeIbHON AUCIUIUIMHON Ha YPOBHE
cpennero oobmiero oopazopanusi. Ha nzydenne nucuumimabl «buosorus» orsoautcs 144 vaca.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAaThl 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. leau AucCHUNJINHBI
Coneprxkanue nmporpaMmMbl 00111€00pa30BaTeIbHON TUCHUIIIUHBI «bromorus» HarpaBieHo
Ha JIOCTHKEHUE CIICIYIOIINX 1eJIe:
¢dopmupoBaHHE Y OOYYAIOIIMXCS CHCTEMBl 3HAHWW O PA3IMYHBIX YPOBHSX JKHU3HU CO
3HAaHHEM COBPEMEHHBIX TMPEICTABICHUN O IKHUBOW MPUPOJE, HABBIKOB [0 IPOBEICHUIO
OMOJIOTHYECKUX HCCIEJOBaHUI C COONIOZCHWEM STHYECKMX HOPM, apryMEHTHPOBAaHHOU
JUYHOCTHON MO3UIIMH 110 OepeKHOMY OTHOLICHHIO K OKPYKaIoIel cpefe.
3agauu AUCUMILINHBI:

1. nonyuenue ¢pyHIaMEHTAIbHBIX 3HAHUHM O Omonormyeckux cucremax (Kmerka, Opranusm,
[Tonymsiums, Bun, Dkocuctema); UCTOPUM Pa3BUTHUSL COBPEMEHHBIX IPEJICTaBICHUN O
YKUBOU MPUPOJIE, BHIAAIOIINXCS OTKPHITUAX B OMOJIOTMUECKON HayKe; poJid OMOJIOTHYECKON
HayKd B (pOPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHBI MHpPA; METOJaX
HAY4YHOTO MTO3HAHMS,

2.  OBJAJCHHE YMEHHSIMHU JIOTHUYECKU MBICIHTH, 0OOCHOBBIBATH MECTO U POJIb OMOIOTUYECKHX
3HaHUN B MPAKTUYECKOH AEATENbHOCTH JIOAEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH;
OTpEeENATh JKUBbIE OOBEKTHI B NMPUPOAE; MPOBOAUTH HAOIMIOACHUS 32 SKOCHUCTEMAMHU C
LENbI0 HMX ONHUCAHWS M BBIABICHHS €CTECTBEHHBIX M AHTPONOICHHBIX W3MEHEHMH;
HAXOJUTh U aHATU3UPOBATh HH(OPMAIIHIO O KUBBIX 00BEKTaX;

3. pa3BUTHE MO3HABATENbHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOydarolmuxcsi B MpOLEcCe H3YYEHHMs] OMOJOTMYECKUX SIBJICHHM; BbIIAIOIINUXCS
JOCTMDKEHUI OMOJNOTHHM, BOIIEAIIMX B OOILIEUENIOBEYECKYIO KYIbTYpYy; CIOXKHBIX H
NPOTHBOPEUYMBBIX ITyTeH pPa3BUTHS COBPEMEHHBIX HAy4YHBIX B3IJISAOB, HIEH, TEOpHil,
KOHIIETIMH, THIoTe3 (0 CYIIHOCTH U MPOMCXOXKACHUH KHU3HH, YelloBeKa) B X0/1e paboThI C
pa3IMYHBIMU HCTOYHHKAMH WH(POPMALINH;

4.  BocnuTaHME YOEXKIEHHOCTH B  HEOOXOOUMOCTH  TO3HAHUS  KUBOW  NPHUPOJIBL,
HEOOXOJUMOCTH PalMOHAILHOTO TPHUPOAOIOJIB30BAHUS, OEpPEKHOr0 OTHOLIEHUS K
IOPUPOIHBIM pecypcaM M OKpYy)Karollel cpese, COOCTBEHHOMY 3J0POBBIO; YBaXEHHS K
MHEHHIO ONIMOHEHTA MPHU 00CYKIACHUN OMOJOTUUYECKHUX ITPOoOIIeM;

5. HcHonb30BaHME NPUOOPETEHHBIX OWOJOTHYECKUX 3HAHMM M YMEHUH B IMOBCEJHEBHOM
JKU3HU JUISl OLIEHKH TOCJEICTBUN CBOEH JEeSTeNbHOCTH (U JEATENbHOCTH APYTUX JIIOAEH)
[0 OTHOIIEHHIO K OKpYXarlleil cpene, 3A0POBBIO APYrHX JIOJEH M COOCTBEHHOMY
3I0POBBIO; OOOCHOBAaHHWE W COOJIOJIEHHE Mep MPOPUIAKTUKH 3a00J€BaHUN, OKa3aHHE
NEepBOi MOMOIIM IPU TpaBMax, COOJIOACHUE TPaBUII IOBEJICHUS B TIPUPOJIE.

1.2.2. [Inanupyemble pe3yJIbTaThl OCBOEHUSI 0011€00Pa30BATEIbHOM AUCHUILIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocob6oe 3naueHne aqucnurinaa umeet npu popmupoBanun OK u TTK



Koa n
HANMEHOBaHHe
(opmupyembIx
KOMIIeTCHIUI

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHBI

Oomue

I[ncumumﬂapnme

OK 01. Beibupatp
CHOCOOBI PeLICHHUs
3a7a4
npoecCuOHABLHOM
JeATEIILHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYyHy, OCO3HAHHWE IICHHOCTH MAacTepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOH ACSITENFHOCTA TEXHOJOTUYCCKOU H
COLIMAILHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIIMHPOBATH,

IJIaHUPOBATh u CaMOCTOATCIIBHO BBITIOJIHATH TaKYyHO
NESITEIbHOCTD;
- UWHTEpeC K payHbIM cdepaMm  TpodhecCHOHATBLHOM

JIeSITCIIbHOCTH,
OBnajieHNe yHHBEpPCATbHBIMUA YUCOHBIMU IO3HABATEIIEHBIMU
NENCTBUSIMU:

a) 0a30Bble JIOTHYECKHeE /IeliCTBUSA:

- CaMOCTOATENbHO (opMynHpoBaTh M  aKTyalU3UPOBATH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK MM OCHOBAHUS IS
CpaBHEHHUS, KITacCU(PUKALIUU U 000O0IICHNUS;

- ONpeAeNATh IENU IeATCIILHOCTH, 3aJaBaTh MapaMeTpbl H
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH |
paccMaTpUBaEMBbIX SIBICHUSX;

IIPOTUBOPCUUA B

- BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE  pE3yJIbTATOB  LEJNSAM, OLEHUBATh PHUCKHU
MOCJIEACTBUN NeITEeTbHOCTH,

- pa3BUBAaThb KPEATUBHOE MBILUICHHE TIPU  PELICHUU

JKU3HEHHBIX TTPOOJIEM

0) 0a30BbI€ HCCIEI0BATEIbCKHE e CTBYSI:

- BIQAETh HaBBIKAMH  y4eOHO-HMCCIIEOBATEIbCKONH U
MPOCKTHOM JIEATSIIbHOCTH, HABBIKAMHU Pa3pEIICHUs MPOOIIeM;

- BBIABIIATH IMPUYIUHHO-CIICACTBCHHBIC CBs3U u
aKTyaJIM3UpOBaTh 3ajady, BBIIBUTATh THUIIOTE3y €€ PEIICHUS,
HaXOJWTh  apryMEHTBl  JUI1  JIOKA3aTeIbCTBA  CBOMX

- chopMUpPOBATH 3HAHUS O MECTE U POJIM OMOJIOTUH B CUCTEME
€CTECTBCHHBIX HAyK, B (QOPMHUPOBAHUU COBPEMECHHOUN
€CTECTBEHHOHAy4YHOU KapTHUHbBI MHUpPA, B IMO3HAHUHU 3aKOHOB
MPUPOJIbI U PEIICHUH JKU3HEHHO BaXHBIX COLUAIBHO-
ITHUYECKHX, DKOHOMHYECKHX, JKOJIOTUYECKUX  MpolsieM
YEJI0BEUECTBA, a TAKXKE B PEIICHUH BOIPOCOB PAIlMOHAIBHOTO
OPUPOJIONIONB30BaHUS; B (OPMUPOBAHUU  LIEHHOCTHOTO
OTHOIIIEHUSA K TMPUPOJE, OOIIECTBY, YEJIOBEKY; O BKJAJe
POCCHUHCKHUX U 3apyOekKHBIX YYEHBIX - OHUOJIOTOB B pa3BUTHE
ouosornu; (PYHKIIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKa JIJIsi
peleHus )XU3HEHHBIX Mpo0ieMm,

- YMETh BIAJETh CUCTEMOW OMOJIOTHYECKUX 3HAHHM, KOTOpas
BKJIFOYAET:

OCHOBOIIOJIATAlOIINEe OMOJOTUYECKHE TEPMUHBI W TIOHATHUSA
(>KM3HBb, KJETKa, TKaHb, OpraH, OpPTraHu3M, B, MOMYJSIINS,
IKOCUCTeMa, OuoIleH03, Ouocdepa; mMeTaboIu3M, TOMEOCTas,
KJIETOYHBII WUMMYHHUTET, OMOCHHTE3 Oenka, OMOIMOJIMMEpHI,
JUCKPETHOCTh,  CAMOPETYJSLUs,  CaMOBOCIPOU3BEACHUE,
HAaCIEeACTBEHHOCTh, H3MEHUYNBOCTh, YHEPTO3aBUCUMOCTh, POCT
U pa3BUTHE);

Ouosnorudeckue teopuu: kinerouHas teopus T. llIBanna, M
Ineigena, P. Bupxosa; KJIOHAJIbHO-CEJIEKTUBHOTO
nvmmyHurera [I. Opmux, WM. MeuHnkoBa, XpOMOCOMHast
Teopus HacieacTBeHHocTH T. Moprana, 3aKOH 3apO/IbIILIEBOTO
cxoncrea K. bapa, sBomonmonHas teopus Y. JlapBuHa,
CHUHTETUYECKAasl TEOPUs SBOJIIOLUU, TEOPHs aHTpororeHesa 4.
Hapsuna; Teopus Ouoreonenosa B.H. Cykauésa; yuenus H.U.
BapunoBa - o IleHTpax MHOroOOpa3usi M MPOUCXONKICHUS
KynbTypHbIX pacteHuit, A.H. CeseproBa - o myTsix u
HampaBliieHusX 3Boirorun, B.. BepHaackoro - o 6uocdepe;
3aKOHBI  (€IMHOOOpa3usi TOTOMKOB TIEPBOTO IOKOJICHHS,




YTBEPXKIACHHIMA, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEIICHUS;

- QHAIM3UPOBATh IIOJYYCHHBIC B XOJIC PEIICHHS 33Ja4d
pe3yNbTaThl, KPUTHYECKH OIICHHBATh WX JIOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TIEPCHOCHTHh 3HAHHWS B TIO3HABATCIBHYIO W
MPAKTUYECKYIO 00JIaCTH KU3HEACATCIIEHOCTH;

- YMETh HMHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBMIaTh HOBBIE HJCH,
MOJIXOJIbI U PELICHUS;

- CIOCOOHOCTh HMX HCIIOJB30BAHHMS B II03HABATEIBLHOM H
COLIMAJILHOM MPAKTUKE

npeajiaratb OpHUIruHAJIbHBIC

pacuieruieHusl MPU3HAKOB, HE3aBUCHUMOIO  HACJIEIOBAHMS
npuzHakoB [. MeHaens, CUEIJIEHHOTO HAcleJOBaHUsA
IIPU3HAKOB M HapylleHus cleruieHus resoB 1. Moprana;
FOMOJIOTUYECKUX PSJAOB B HACJIEACTBEHHOM H3MEHYMBOCTH
H.M. BaBunosa, renerndeckoro pasHosecus k. Xapau u B.
Baitn6epra; 3apO/JIBIIIIEBOTO CXOJICTBa K. bapa,
ounorenernueckoro 3akona J. ['exkens, . Miosiepa);
IPUHLIUIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (Muaumyma 0. JInGuxa, sKoJI0rUUecKor MUpaMuIbI
qyucen, OMOMacChl U SHEPTHH ),

runore3bl  (koauepBatHo AWM. Omnapuna, NEepBUYHOIO
oynbona J[x. Xonneiina, mukpocdep C. @okca, pudbozuma T.
Yek);

- chopmMupoBaTh  YMEHHS  PACKpbIBaTh  COJIEp:KaHUE

OCHOBOITOJIATAIONINX OMOJOTMYECKUX TEOPUH W THUIOTE3:
KJICTOYHOM, XPOMOCOMHOM, MYTaI[MOHHOW, HSBOJIOIMOHHOM,
NPOMCXOXICHUS JKU3HU W 4YeJOBEKa; BJIAJCHHE CHCTEMOM
3HAHUW 00 OCHOBHBIX METOJaX HAyYHOTO TIO3HAHMUS,
WCIIOJIb3YEMBIX B OHOJOTHYECKUX WCCICAOBAHUSIX JKHUBBIX
O00BEKTOB M IKOCHCTEM (OMHCaHUEe, U3MEPEHHE, MPOBEICHUE
HaOdIOJIeHnit);  crmoco0aMy  BBISIBIIGHUS W OIEHKH
AQHTPOTNIOTEHHBIX U3MEHEHHH B IPUPOJIE;

- copmupoBaTh yMEHHUS pPACKPBIBATH OCHOBOIOJATAIOIINE
Oouosorudeckre 3akoHbl U 3akoHoMepHocTu (I'. Mennens, T.
Moprana, H.W. Basuioa, O. I'ekkens, ®. Mromnepa, K.
Bbapa), rpaHuIsl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

- YMETh BBIJICNIATH CYIIECTBEHHBIC TTPU3HAKH:

CTpPOCHHS BHUPYCOB, KIETOK TPOKAPHOT M  DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB,
OMOTeo11eH030B, FIKOCUCTEM U Ouochepsr;

CTPOCHHSI OPTaHOB M CHCTEM OPIraHOB PAaCTEHUH, KUBOTHBIX,
YeNoBeKa; MPOIECCOB KUZHEIACATEILHOCTH, MPOTEKAOIINX B
OpraHu3Max PacTeHHH, )KUBOTHBIX M UEIIOBEKa,
OHMOJIOTUYECKHUX TPOIECCOB: 0OMEHa BEIIeCTB (MEeTadoIn3M),
nHpOpMaMM W TIPEBpAIICHHS  DHEPTUH, OpOXKCHHUS,




aBTOTPOHOIO W TeTepOTPO(GHOr0  TUIOB  IMUTAHHSA,
(doTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a, TaMEeTOTreHe3a,
sMOpHOreHesa, MOCTIMOPHOHATBHOTO pa3BUTHSA,
pPa3sMHOXCHHS, WHAMBHIYaTbHOTO PAa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T€HOB, reTEPO3UCa; IEHCTBUM
UCKYCCTBEHHOTO 0TOOpa, CTaOMIM3UPYIOIIETO, ABMKYILIETO U
Pa3phIBAIOIIEro €CTECTBEHHOTO 0TOOpa; aJuIONaTPHYECcKOro U
CHUMITATPUYECKOTO BHI000pA30BAHUS; BIUSHUS JABIKYIIHX
CHII HBOJIIOIIH Ha reHodoH,T TOITYJISIIHH;
NPUCIIOCOOJICHHOCTH  OPraHU3MOB K  cpelne  OoOuTaHws,
YepeI0BaHMsI HAIPABIICHHUH 3BOJIOIMH; KPYTOBOPOTA BEIIIECTB
¥ IIOTOKA YHEPTUHU B IKOCHCTEMAX;

- NpUOOpPECTH OMNBIT TNPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO  TIO3HaHWS,  HCIOJIb3YeMbIX B  OHOJIOTHU:
Ha6J'IIOI[CHI/I$I U OnrcCaHus JKHBBIX CHCTCM, IIPOLECCOB U
SIBJICHHWI;, OpTaHW3allii W MPOBEACHUS OHOJOTHYECKOTO
OKCIICPUMCHTA, BBIIBUKCHU S THUIIOTE3, BBISABJIISATH
3aBHUCHMOCTH MEX]y HCCIEAYEMBIMUA BETHYMHAMHU, OOBICHATH
MOJIyY€HHbIE pe3yJabTaThl U (QOPMYJIUPOBATH BBIBOJBI C
UCTIONIb30BaHUEM HAYYHBIX MOHSATHI, TEOpU U 3aKOHOB;

- copMUpOBaATh YMEHUS BBIICIATH CYIIECTBEHHBIE MPU3HAKU
BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OPraHnu3MoOB, BH/OB, 6I/IOFCOHCHO3OB u
9KOCHUCTEM; OCOOEHHOCTH TPOLIECCOB OOMEHa BEUIECTB U
IIpeBpalleHus DHEPTUHU B KJIETKE, ¢dotocuHTe3A,
TUTACTUYECKOTO M DHEPreTHYecKOro OOMeHa, XEMOCHHTE3a,
MHTO3a, MEi03a, OTUTOJOTBOPECHHUS, PA3BUTHS M PA3MHOKCHHUS,
WHIUBUAYAIBHOTO  Pa3BUTUSL  OpraHu3mMa (OHTOTEeHe3a),
Oopp0OBI  3a  CyIIECTBOBaHHWE, €CTECTBEHHOTO  0TOODa,
BHUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpejie
O6I/ITaHI/I$[, BIIMAHUA KOMITOHCHTOB OKOCHUCTEM,
AHTPOTIOTEHHBIX M3MEHEHHH B SKOCUCTEMAX CBOCH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpeBpallleHne 3Heprun B 6nocdepe;

- copMUpPOBATH YMEHHSI PUMEHSTH MTOTyUYEHHBIC 3HAHUS TS
OOBSICHEHUS] OHMOJIOTMYECKHX TMPOIECCOB W  SIBJICHHUHU, IS




NPUHATHS IPAKTHYECKUX PEIICHUH B MOBCEIHEBHOM KU3HH C
Henpl0  oOecriedeHus: 0e30MacHOCTH CBOETO  3JI0POBBSI U
3I0POBbsSI  OKPYXAIOIIUX JIIOACH, COONIONEHHS 30POBOTO
o0pa3a >KM3HH, HOPM I'PaMOTHOTO MOBEIICHHS B OKPYKAFOIIEH
HIPUPOIHOMN cpene; IIOHUMAaHue HEOOX0IMMOCTH
UCIIOJIB30BaHUsl JIOCTHXKCHUH COBPEMEHHOW OHWOJOTHH U
6HOTCXHOJ’IOI‘HI>1 AJId pallMOHAJIBHOI'O0 IMPUPOAOIIOJIBE30BaHUA,
YMEHUE  HCIOJb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI,
OMOJIOTMYECKYI0O ~ TEPMHUHOJIOTMIO W CHUMBOJIUKY  JJIsi
JI0Ka3aTeIbCTBa poacTBa OpPraHu3MOB pa3HbIX
CUCTCMATUYCCKUX TI'PYIII; B3aUMOCBA3U OPraHU3MOB U CPCAbI
OOWTaHHUsS; CIUHCTBA YEJIOBEYCCKHX pac; HEOOXOIMMOCTHU
3JI0pOBOTO 00pa3a KU3HH, COXPAHCHHSI pa3HOOOpa3us BUIOB U
9KOCHCTEM, KaK YCJIOBUSI COCYIICCTBOBAHHS IPUPOJIBI H
YeJI0BEYECTBA;

- copMupoBaTh yMEHHS pelIaTh OHOJIOTMYECKHE 3aJlavu,
COCTaBJIAAITb I'CHOTHUIIMYCCKUE CXEMBbI CKPCIIHMBAHUA  IJId
pa3HBIX THUIIOB HACIEIOBAaHUS TPU3HAKOB Yy OPTraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB W DJHEPTHH B
9KOcUCTeMax (Iemu TMUTaHUs, TMHIIEBbIE CETH), BBIABIATH
IPUYIUHHO-CJIICACTBCHHLIC CBs3H1 MCXKIY HUCCIICAYCMbIMU
OMOJIOTUYECKUMH OOBEKTAaMH, MPOILECCAMH U  SBIICHUSMU;
ACJIaTb BBIBOJbBI W IIPOTHO3bI HAa OCHOBAHWUH IMOJTYYCHHBIX
pe3ynbTaToB;

- chopMupoBaTh  yMEHHUS  KPUTHYECKH  OIICHUBATH
uHGOpPMaIMI0 OHOJIOTUYECKOTO COJAEPIKAHUS, BKIFOYAOIIYIO
NICEBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX UCTOYHUKOB (Cpe}ICTBa
MaccoBoi WH(OpMAILUK, HAYYHO-TIOMYJISIPHBIE MaTepHallb);
HUHTCPIPECTUPOBATH OTHUYCCKHUC ACIICKThI COBPEMEHHBIX
WCCIIEIOBaHU B OWOJOTHH, MEAHWIMHE, OHOTEXHOJIOTUU;
paccMaTpuBaTh  TIO0ATBHBIE  DKOJOTHUECKHE  TPOOIEMBI
COBpEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHHIO K HUM
COOCTBEHHYIO TIO3WIIMIO, YMCHHE OIICHHUBATh JTHUYECKUE
aCTMeKThl ~ COBPEMEHHBIX  HCCIeAOBaHMW B oOnactu
OMOTEXHOJIOTHH U TEHETHYECKMX TEXHOJOTHH (KJIOHUPOBAHHE,




UCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAIPABICHHOE W3MCHCHHE
TeHOMa U CO3/IJaHHEe TPAHCTEHHBIX OPTaHU3MOB);

- chopmMupoBaTh  yYMEHHS  CO3JaBaTh  COOCTBEHHBIC
NUCHbMEHHBIE W YCTHBIE  COOONICHHS HAa  OCHOBE
Ouosnornvecko MHGOPMAIUU M3 HECKOJIBKUX HCTOYHUKOB,
IpPaMOTHO UCIOJIb30BaTh MOHATHWHBIN anmmapar OHOJIOTHH;

- yMeTh  BBIIBHTaTh  THUIOTE3BI,  TPOBEPITH WX
OKCHEPUMEHTAJIBHBIMI  CPEACTBaMHU, (HOpMYyIUpysl  LeNb
WCCJICJIOBAHMSI, aHAIM3UPOBATh TOJNyYEHHBIC PE3yJIbTaThl U
JIeNIaTh BBIBOJIBL;

- MPUHUMATh y4acTHE B HAYYHO-HCCIICJOBATEILCKON pabote
10 OHMOJIOTHH, SKOJIOTUU M MEIMIIMHE, NMPOBOAMMON Ha 0ase
IIKOJIbHBIX HAyYHBIX OOIIECTB W IyOJWYHO IPEIACTABIATH
NOJYYCHHBIC PE3yJIbTaThl Ha YYCHHYECKUX KOHQPEPEHIIHIX
pPa3HOTO YPOBHSI;

OK 02.
Hcnonb3oBathb
COBPEMEHHBIE
CpEICTBA MOUCKA,
aHaJIn3a u
MHTEpIIpEeTaluu
uH(pOopMaluu U
UH(pOpMallMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHMSI 3a/1a4
npohecCHOHANBHOM
JESATENBHOCTH

B 006.1acTH HEHHOCTH HAYYHOT'O MIO3HAHUSI:

- cOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH MU OOIIECTBEHHOU
OCHOBaHHOT'O Ha JIAaNore KYJIBTYD,
OCO3HAHUIO CBOEro MecTa B

NPAKTHKH,
CIOCOOCTBYIOIIETO
MOJIUKYJIBTYPHOM MHUPE;

- COBEpILIECHCTBOBAHME S3BIKOBOM M YUTATEIBCKOM KYJIbTYPBI
Kak Cpc€acTBa B3aPIMOI[eI>iCTBHSI MCXKAY JIOAbMU W ITO3HAHUWA
MUDA;

- OCO3HAHME IIEHHOCTH HAYYHOH JICATEIbHOCTH, TOTOBHOCTh
MPOCKTHYIO u UCCIIEIOBATEIIbCKYIO
JeSITeIbHOCTDh UHAMBU/YaIbHO U B TPYIIIIC;

OBnajicHHe YHUBEPCATbHBIMH YYCOHBIMH ITO3HABATECIHLHBIMU

OCYILECTBIISATh

NEUCTBUSIMU:
B) padora ¢ uHdopMaIueii:

- BJIQ/IETh HABBIKAMHU TIOJy4YeHUsI HH(OPMAITUU U3 UCTOYHUKOB
pPa3HBIX THIIOB,

CaMOCTOATCIIBHO  OCYHICCTBJIATH IMOUCK,

- chopMHupOBATH
UHPOPMALIUI0 OHOJIOTUYECKOTO COACPIKaHUs, BKIIOUYAIOIIYIO

YMEHHsI ~ KPUTUYECKH  OLIGHUBATh
NICEBAOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpeICTBa
MaccoBoi WHGOpPMAIMK, HAYYHO-TIOMYJSPHBIE MaTepHalbl);
MHTEPIPETUPOBATh  ITHUUYECKUE  ACTEKThl  COBPEMEHHBIX
HCCICIOBAHUN B OMOJIOTHH, MEAUIINHE, OMOTEXHOJIOTHH;

- HMHTEPIPETUPOBATh OSTUUYECKHE AaCIEKThl COBPEMEHHBIX

HCCICIOBAHUM B OHOJIOTMM, MEIMIMHE, OWOTEXHOJIOTHH;

paccMaTtpuBaTh  IVI0OAbHBIE  DKOJOTMYECKHE  IPOOJIEMBI

COBpPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHHIO K HUM
COOCTBEHHYIO TO3WIIMIO, YMEHHE OIEHUBAaTh JTHUYECKHE
aCTMeKThl ~ COBPEMEHHBIX  HCCIEAOBaHMW B o0iactu
OMOTEXHOJIOTHH U T€HETHUECKUX TEXHOJIOTHUN (KIIOHUPOBAHHE,
HCKYCCTBEHHOE OILIOJIOTBOPCHHE, HAIPABICHHOEC H3MCHCHHE
TeHOMA M CO3JIaHUE TPAHCTEHHBIX OPTaHU3MOB);

COOCTBEHHbBIE

- chopmupoBaTh  yMeHHUSA

YCTHBIE

cO3/1aBaTh

IUChbMEHHBIE u CoOOIIeHnuss HAa  OCHOBE




aHalu3, CHUCTEMATH3allMI0 M MHTEPIPETAHi0 HHPOpPMALUU
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

- CcO3JaBaTh TEKCThl B pAa3IMYHBIX (opMarax ¢ Y4EeTOM
Ha3HaueHUs MH(OpPMAIMM M LEJIEBOH ayAMTOPUH, BBHIOMpAs
ONTUMAJIbHYIO (HOPMY MIPEICTABICHHS U BU3YaTH3AIHIH;

- OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(pOpMAIUH, ee
COOTBETCTBUE IIPABOBBIM U MOPAIbHO-3TUYECKUM HOpPMaM;
cpeacTaa UH(OPMALIMOHHBIX u
KOMMYHUKALMOHHBIX TEXHOJIOTUH B PELICHUU KOTHUTHUBHBIX,

- HUCIIOJIB30BaTh

KOMMYHUKATHBHBIX u OpraHnu3alOHHBIX 3aga4 C

cobOoieHueM TpeboBaHUI SPrOHOMUKH, TEXHUKH
0€30IIaCHOCTH, TUTHEHBI, PEeCcypcocOepekeHusi, MPaBOBBIX M
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€301acHOCTH;

- BJIQJICTh HABBIKAMHU PACIO3HABAHMS U 3aIIUTHl HHPOPMAIIHH,

nH(}OPMaLIMOHHON 6€30MaCHOCTH JTUYHOCTH

Ouosornveckor MHGOpPMAIMM M3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCTIOJb30BaTh MOHATUHHBIN anmapat OHOJIOTHH

OK 04. D¢ddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOOTMPEICICHHIO;

-OBJIaJICHUC HaBBIKaMU y4e0HO-UCCIIeI0BATEIHCKOM,
MPOEKTHOM U COIMANLHOM e TEIbHOCTH;

OBiageHne  YHHBEPCAJbHBIMH  KOMMYHHUKATHBHBIMH
NeiiCTBUAMU:

0) coBMecTHas 1esITeJIbHOCTD.

- TMOHWMAaTh U HUCIOIB30BaTh MPEUMYIIECTBA KOMaHIHOU H
UHAUBUAYAJIbHON paboThI;

CaMOCTOATCIIBHOCTH U

- [IPUHUMATh eI COBMECTHOM JEeATEIbHOCTH,
OpraHM30BBIBATH M KOOPJAWHUPOBATh JCHUCTBUA IO €€
JOCTHKCHHMIO: COCTAaBIATh IUIAH JEHCTBHUM, pacIpeneisiTh

pPOJIU C y4EeTOM MHEHHH y4aCTHUKOB OOCYXAAaThb Pe3yJbTaThl
COBMECTHOH paboTHI;

-  KOOPIWHHPOBATH W BBIIOJMHATH pabOTy B YCIOBHUAX
peasbHOro, BUPTYaJIHLHOTO u KOMOHMHUPOBAaHHOTO
B3aMMO/ICHCTBHS,

- OCYIIECTBJISATh IO3UTUBHOE CTPATETMUYECKOE IOBEIECHUE B

co3maBaTb  COOCTBEHHEBIE
COOOIIlEHUST HAa  OCHOBE

- chopMupoBaTh
NHCbMEHHBIE |

YMEHHUS
YCTHBIE
Ouojoruuecko MHGOpMAIMM M3 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH;

- yMeTh
JKCIEPUMEHTAIBHBIMH

BBIABUT'AaTh THUITIOTE3HI, IIPOBEPATH nux

opmymupyst
UCCIIEIOBAHNS, aHAM3UPOBATh IIOJYYEHHBIE pE3yJIbTaThl W

CpeacTBaMy, Lenb
JIeJ1aTh BBIBOJBI;

- MPUHUMATh Y4acTHEe B HAay4HO-MCCIIEJOBATENbCKOM paboTte
1o OMOJOTHH, PKOJIOTMH M MEIHIIMHE, NPOBOAMMON Ha 0aze
UIKOJIbHBIX HAyYHbIX OOIIECTB M MNYOJIWYHO MNPEICTABIATH
MOJIyY€HHBbIE Pe3yJbTaThl HA YYEHHUYECKUX KOH(DEpEeHIHIX
Pa3HOTO YPOBHS
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pPa3sIMYHBIX  CHUTYallUsX,  MPOSBIATH  TBOPUYECTBO W
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJaagenue YHHBEPCAJIbHbIMHA peryJsiTHBHbIMU
JelCTBUSIMU:

) IPUHSITHE Ce0sl U IPYTHX JIO/IEN:

- OPUHUMATh MOTUBBI U apryMEHThl APYTUX JIOAeH mpu
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPAaBO U MPABO APYTHUX JIF0/IeH Ha OMIMOKH;
- pa3BUBaTh CIIOCOOHOCTh NOHMMATh MUP C MO3ULUU JAPYroro
YeloBeKa

OK 07.
CopelicTBOBaTh
COXPAHCHHIO
OKpY>Karolen
cpenpl,
pecypcocOepeReHII0
, IPUMEHSTH 3HAHUS
00 M3MEHCHUH
KITUMaTa, PUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ dexTUBHO
JIEHiCTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUIX

B o0J1acTH 3K0JI0IrM4€CKOr0 BOCIIUTAHUS

- c(OpPMUPOBAHHOCTH IKOJIOTHYECKON KYIbTYPHI, IOHUMAHHE
BJIUSIHUA ~ COLMAJIIbHO-PKOHOMUYECKMX  MPOIECCOB  Ha
COCTOSIHUE MPUPOJHON M COIMAIBHOMH Cpejbl, OCO3HAHHE
r100aTBbHOTO XapaKTepa AKOJIOTHYECKUX TTPOOIIeM;

- IUIAHUPOBAHUE U OCYIECTBICHHUE ICMCTBUIM B OKPYKAKOLIEH
cpele Ha OCHOBE 3HAHUA LEJlel YCTOMYMBOTO pPa3BUTHUSA
YeJI0BEUECTBA,
aKTUBHOE  HETPUSITHE
OKPY’KaloIleH cpene;

- YMEHHE TPOTHO3UPOBATh HEOIArONMPHUATHBIC IKOJIOTHUECKUE
MOCJIEJICTBUS NIPEANPUHUMAEMBIX JI€UCTBUI, MPEeAOTBpallaTh
UX;

JEWCTBUW, TMPUHOCIIIMX  BpeN

- pacuiupeHuc OIIbITa JACATCIIBHOCTH JKOJIOTHYECKON
HAIpaBJICHHOCTH,
- OBJIaICHHUC HaBBIKaMH yqe6HO'HCCHCHOBaTCHLCKOﬁ,

MPOEKTHOM M COLIMATIbHOM JAEATEIbHOCTH

- BJIQJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOI'O
TIO3HAHMS, HUCIIOJIb3YEMBIX B OHOJIOTHYECKHX HCCIEIOBAHUIX
KUBBIX OOBEKTOB U DJKOCHCTEM (ONMHCaHHE, HW3MEpEHHE,
MpoBe/ICHHE HAOJIOICHUI); CIIOCOO0aMH BBISIBJICHUS U OILICHKU
AQHTPOIIOI€HHBIX U3MEHEHUI B IPUPOJE;

- YMETb BBISIBIIATh OTJIMYUTEIbHbBIC TPU3HAKH KUBBIX CHCTEM,
B TOM 4HcIe TPUOOB, PACTCHHI, >KUBOTHBIX M UEJIOBEKa;
MPUCTIOCOOIEHHOCTh BUJIOB K Cpelie 00UTaHus, a0MOTUYECKUX
U OHOTHYECKHX KOMITIOHEHTOB HKOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIIECTBaX, aHTPOMOTEHHBIX W3MEHEHUU B
9KOCHCTEMaX CBOSH MECTHOCTH;

- YMETb BBIJIEIATH CYIIECTBEHHBIC MPU3HAKK OHOIOTHYECKUX
MpoLieccOB: OOMEHa BelecTB (MeTaboau3M), HHPOpMaAUU U
NpeBpalleHusl JHEPruH, OpoXKeHus, aBTOTpoHOrO U
reTepoTpopHOr0  TUMOB  THUTaHUA,  (POTOCHHTE3a |
XEMOCHHTE3a, MUTO3a, Mel03a, TaMeTOoreHe3a, YMOpUOTeHes3a,
MOCTAMOPUOHATIEHOTO pa3BuTHS, Pa3MHOKEHUSI,
WHIUBUAYAIBHOTO  Pa3BUTUSL  OpraHm3Ma  (OHTOTeHe3a),
B3aNMOJEHCTBHUSI T'€HOB, TeTepo3unca; e CTBUI
HCKYCCTBEHHOTO 0TOOpa, CTAaOUIU3UPYIOLIETO, IBUKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa; aJlIoMaTpUIecKoro u
CUMIATPUYECKOTO BUI000pa30BaHUS; BIHSIHHS JABUKYIIHX
cuI IBOJTIOIUN Ha reHO(OH]T MO YJISAIIHH;
MPUCTIOCOOJICHHOCTH  OpraHMU3MOB K  Cpele  OOHWTaHws,
Yepel0BaHMs HAallpaBJICHUM BOIIOLNH; KPYTOBOPOTA BEIIECTB
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M IOTOKa SHEPIUH B OKOCHUCTEMAX

[K 1.1.
Ocy1iecTBIsITh
MOJITOTOBKY
pabouero mecra,
MPUCTIOCOOICHUI
JUIS OTlepalui
00paboTKu aetanen
Y U3AEJUHN U3
JPEBECUHBI HA
YHHUBEPCATHHBIX
JepeBo0OpadaThIBatO
IIMX CTaHKaX,
BKJIIOUYasl yCTAaHOBKY
U CMCHY PEKYIIETro
WHCTPYMEHTA.

Cc(OPMHUPOBAHHOCTb 3KOJOTUYECKON KYyJIbTYpPbI, MOHMMAaHUE
BIMSHUS  COLMAJIBHO-DKOHOMUYECKMX  IIPOLECCOB  Ha
COCTOSIHUE IPHUPOJHOM M COLHUAIBHOW CpENbl, OCO3HAHUE
r1100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX IpodiieM

- TOTOBHOCTb K CAMOPa3BUTUIO, CAMOCTOATEIBHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIIeJ0BATENbCKOM,
IIPOEKTHOM U COLMAJILHOM EATEIIBHOCTH

npuoOpeTeHre ONbITa IPUMEHEHHUS OCHOBHBIX METO/0B
Hay4HOT'O ITO3HAHUS

- chopMHpOBaTb  yMEHHUS  KPUTHYECKHM  OLICHMBATh
nHpOpMAIMIO OMOJIOTMYECKOTO COJEPKAHUS, BKIFOYAIONIYIO
IICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (Cpe/icTBa
MaccoBO HH(pOpMAINK, HAYYHO-TIOMYJISIPHBIE MaTepUalIb);
UHTEPIPETUPOBATh  ITUYECKHE  aCHEKThl  COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTUH;
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2.CTpPyKTYypa H coJep:kaHue 001e00pa3oBaTe 1bHOM U CHUIIMHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 144
OcHoBHOE coep:kaHue 110
BT. 4..

TEOpeTHIECKOe 00yICHHE 66
MPAKTHYCCKUE 3aHATHS 32
J1ab0paTOPHBIE 3aHIATHS 12
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHUE 24
B T.4

TeopeTHYecKoe 00yJIeHne 8
MPAaKTUYECKHUE 3aHATUS 14
nabopaTopHbIE 3aHATHUS 2
KouTtposabHas padora 8
IIpome:xxyTouHast arrecranus - Aud@epeHnPOBaHHbBINA 3a4eT 2
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2.2. TemaTu4eckuii JIaH U cojiepKaHue TUCUUILTUHBI « Brosorus»

HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeEM JabopaTopHble U NPAKTHYECKHEe 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4YacoB | KOMIIETeHUHH
1 2 3 4

Paszgea 1. Kiierka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIIA 5KUBOTO 36

Tema 1.1. OcHoBHOE coep:kaHue

buostorus kak buosorusi kak Hayka. CBsi3p OHONOTMU C JAPYTMMH HayKamu: OuoxuMus, Ouodusuka, OHOHUKA, 2

Hayka redHoreorpadus u np. Poab u mecto Ouonornu B GOPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI MHpA. OK 02
3HauyeHue Ouosiornueckux 3HaHui. VMcropus Ouosioruu. 3HaueHHe LUTOJIOIMU Ui PAa3BUTHUA OMOJIOTMU U
MO3HAHUS MPUPOJIBL. MEeTOABl LUTOJIOIUU: MUKPOCKONIMS, XpoMarorpadus, 31eKTpogopes3, METOI MEYEHbIX
aToMoB, nuddepeHnnanbHoe HEHTPUPYTHPOBAHUE, KYIBTYpa KIETOK

Tema 1.2. O0mas | OcHOBHOe coepKaHue

XapaKTEePUCTHKA |\Pa3nooOpa3ue OuocucreM. OpraHum3anusi OHMOJOTHMYECKHX CHCTEM. YPOBHHM OpraHU3alMd OHWOCHUCTEM: 2

KH3HH MOJIEKYJIAPHO-TEHETUYECKUH,  OPraHOMJHO-KJIETOYHBIM,  OPraHU3MEHHBIM,  IONYJSALMOHHO-BUIOBOM, OK 02
9KOCUCTEMHBIN (OnoreoneHoTnueckuit), omochepusiii. Hayku, usywaronime Ouosormdyeckue OOBEKTHI Ha
Pa3HbIX YPOBHSX OpraHu3anuu xu3Hu. OOIas XapakTepuCTUKa KU3HU, CBOMCTBA )KUBBIX cucteM. [Ipouecchl,
MIPOUCXOJIAIINE B OHOCHCTEMAX

Tema 1.3. OcHoOBHOeE coiep:KaHue

buosornyueckn XuMunueckuii cocraB kjeTku. Heoprannueckue BemiecTBa KIeTKH, X OMOJIOTHYECKas polb. 2

BaKHBIC Opranuueckue BemiecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa v GyHKIMH OETKOBOM

XHMH1ECKHE MoJIeKyJIbl. DepMeHThI, MPUHIMI UX ASUCTBUS. YTIIeBOIbl. buonornueckue pyHKIUN YTiIeBOIOB.

COCAMHCHUH Jlunuaer. O0mwmii man crpoenus. I'mapodunbHO-TUIpOdoOHBIE cBOMicTBA. Knaccudukanus unuaos. OK 01
buonoruueckue ¢pynkuuu munuaos. AT®. Ctpoenne monekynsl AT®. buonornueckue pynkiuun ATD OK 02
IpakTHyecKue 3aHATHS U J1A00PATOPHbIE 3AHATHS OK 04
IIpakTnyeckoe 3ansiTue 1 Poib GeskoB, yIiaeBo 0B U )KUPOB B OpraHU3Me yenoBeka. ButamMunsl u 2

OMOJIOTMYECKH aKTUBHBIE T00ABKH, MX 3HAUEHHUE B KU3HU OpraHU3Ma 4yejaoBeKa. [ umo- 1 aBUTaMHHO3bI UX
nocneacTsus. [IpeacraBnenue yCTHBIX COOOLIEHH ¢ Mpe3eHTallel, TOATOTOBICHHBIX 0 MEPEUHIO

HCTOYHHUKOB, pCKOMCHOBAHHBIX MPEIIOJaBaTCIIEM
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JlabopaTopnoe 3ansTue 1 «'mapodunsHO-TUIPOPOOHEIE CBOMCTBA JIUITHIOBY

[TonroroBka BapuaHTOB OIIBITA, HAOIFOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUIIHIOB, 3allOJTHEHHE pabovei
TaOJMIIBI, UHTEpIpETaIys HabII0AaeMBbIX SIBICHUH, (hopMyIHpoBaHue BbIBOOB “Omnpenenenue Buramuna C
B NpoayKTax nutanus’ [lororoBka BapuaHTOB OIbITa, HAOIIOIEHUE 32 KAYECTBEHHBIMU PEAKIUIMH,
3aroyiHeHne pabodeid TabIHIIbl, HHTepIpeTanys HaOIr01aeMbIX SBICHHH, ()OPMYITUPOBAHUE BHIBOJIOB

Tema 1.4.
CrpykrypHo-
(pyHKIMOHAIBLHAS
opraHu3anus
KJIETOK

OcHoBHoOe coepkaHue

Kaerounas teopusi (T. IlIBann, M. Ilneiinen, P. BupxoB). OcCHOBHbIE TOJIOKEHUS COBPEMEHHOMU
KJIETOYHOM Teopuu. THUIBI KIETOK: JSyKapuoTHUeckas U  Mnpokapuoruueckas. CpaBHUTEIbHAs
XapaKTEePUCTUKA KIETOK 3YKapHUOT (pacTUTEIbHOM, KUBOTHOHM, rpuOHOM). CTpoeHHE MPOKaApHUOTUYECKON
kieTkd. OcoOeHHOCTH CTpoeHUusi reTepoTpodHoil U aBTOTpopHON mpokaproTHdeckux kieTok. CTpoeHue
1a3MaTH4eckoi MeMOpaHbl. TpaHCHOPT BeELIECTB dYepe3 IUIa3MaTHUYECKyl0 MeMOpaHy: MacCUBHBIA U
AKTUBHBII. DHJOLUUTO3: MUHOIMTO3, (aronuros. Jk3ounuto3. O6o0I0YKa UK KiIeTouHas creHka. CTpykTypa
1 (YHKIUH KIETOYHON CTEHKH PAaCTeHHIA, TpUOOB

Huronuazma. Hurto3oib. LHutockener. OqnomeMOpaHHbIe OpraHOUABI KJIIETKHU: SHOIIa3MaTHUYECKask CETh
(QIIC), anmapar T'onbpKH, JU30COMBI, NEPOKCHCOMBI, BAKYOJIM PACTHUTENIBbHBIX KiIETOK. CTpoeHue Hu
(GyHKIIMM OJTHOMEMOPAaHHBIX OpraHouI0B KieTku. Kinetounstii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWJBl KJIETKU: MMTOXOHJAPUH, IUIACTUABI: XJIOPOIUIACTBl, XPOMOILJIACTHI,
JIEMKOILIACTBI, X CTPOEHUE U QYHKLIMU. SAepHbIi anmapat KIeTKH, CTPOeHHE U QYHKIIUH.

HememOpaHHble OpraHouJipl KJIETKH: pPUOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIN IHeHTp. OpraHouabl
JBYDKEHUS: pECHUYKHU U KTYTUKU. CTpoeHHe U (PyHKIIMM HeMeMOPaHHBIX OPraHOUI10B KIETKU

HpaKanecm[e Hu ﬂaﬁopaTopHMe 3aHATHUA:

JlabopaTopnas 3ansitue 2 «CTpoeHHne KJIeTKM (PacTeHUs, KUBOTHbIE, TPUObI) U KJIETOYHBIE BKIIIOUEHUS
(kpaxma, KapOTHHOUIBI, XJIOPOTIACTHI, XPOMOTLIACTHI ))

[IproGperenne onbiTa NPUMEHEHUSI TEXHUKH MUKPOCKOIIMPOBAHUS NP BIMOJIHEHUH J1TAOOPaTOPHBIX padoT.
ITonroToBka MHKpONpenapaTroB, HAOIIOACHHE C IMOMOIIBIO MHMKPOCKOIA, BBIABICHHE Pa3IHYUil MEXITY
M3y4aeMbIMU 00bEKTaMH, MHTEpIpeTalys HabIr01aeMbIX SBICHHH, (POPMYITHPOBAHUE BHIBOJIOB
«[Iponumaemocts MeMOpPaHBbI (MJ1A3MOJTU3, IETUIA3MOJIN3)»

ITpuobperenue omnpiTa NPUMEHEHNSI TEXHUKA MUKPOCKOIIMPOBAHUS TIPU BBINOJIHEHUH JIAOOPATOPHBIX padoT.
[ToaroroBka MuKporpenapaToB, HaOIIOJEHUE C TMOMOIIBI0O MHKPOCKOIA, BBISIBICHHE pPA3IUYUI MEXIy
M3y4aeMbIMU 00bEKTaMH, UHTEpIpeTaIs HaOII0AaeMbIX IBJIEHUHN, (OPMYIUPOBaHUE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.

OcHoOBHOe coiep:KaHue

OK 01
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CtpykTypHO- CtpoeHre XpoMocoM. XpOMOCOMHBIM HaOOp KJIETOK, FOMOJIOTMYHBIE MU HETOMOJOTHMYHBIE XPOMOCOMBI, OK 02
(GYHKIMOHAJBHBI | TalIONAHbIM U aumuionanbiii Habop. Hykneunossie kucnotsl. JJHK u PHK. Ctpoenune HykJIeMHOBBIX
e pakTopsI kuciot. Hykneoruapl. Kommnementapusie azotuctsie ocHoBanus. Ilpasuno Yaprapgpa. Crpykrypa JJHK —
HACJIEJICTBEHHOCT | JIBOWHAs crupaib. MecroHaxoxaenue u ouonornueckue Gpynkuuu JHK. JTHK-skcneptusza. Buasr PHK.
U ®yukunu PHK B kitetke
IIpakTuyeckue M JadOpPATOPHbIE 3AHITHSA:
IIpakTnyeckoe 3anaTHe 2 PenieHue 3a1a4 Ha ONpeEIICHUE MOCIEN0BATENbHOCTH HYKICOTHIOB
Tema 1.6. OcHoOBHOE co/lep:KaHue
IIpoueccsl Martpuunsbiii cuared IHK — pentukanus. [punnune: perumkannn JJTHK. Mexannsm permmkannu JTHK.
MATPUYHOI'O Penapauus JIHK (nmoperuiekatuBHas, mocTperiekaTuBHas). Peakuuu marpuuHoro cunresa. Ilpunnun
CHHTE3a KOMIUIEMEHTApHOCTH B peakuusax marpuuHoro cuHresa. JJHK u rensl. ['enetndecknii ko, ero cBOMCTBA.
Tpanckpurnmss — matpuunblii cuaTe3 PHK. Tpancmsiums u e€ osrambl. YcnoBus OuocuHTE3a Oernka.
Crpoenue T-PHK u xonupoBanue amuHokuciotT. Pois pubocoM B OnocunTese Oenka gi 8;
IIpakTnyeckne u 1a00paTOpHbIC 3aHATHA:
IIpakTnuyeckoe 3anaTue 3 Pemenue 3agay Ha omnpeaesieHUe MOCT€I0BATELHOCTH AMHHOKHUCIOT B
MoJIeKyJie Oeka.
Pemenue 3amad Ha omnpeaeneHUE IOCIENOBATEIbHOCTH AaMUHOKHCIOT B MOJIEKyJle Oellka B ciy4ae
M3MEHEHUS MTOCIIEeI0BAaTENbHOCTH HyKieoTu0B JITHK
Tema 1.7. OcHoBHOE coaep:xaHue
Hexnerounsie Bupycsl — HekieTouHble (OpMBI )KU3HU U 00IUraTHbIE Mapa3uThl. CTpOoeHHEe MPOCTHIX U CIOKHBIX BUPYCOB,
(popMmbI KH3HU perpoBupycoB, 6akreprogaron. Kuznennsiit nukn JJHK-conepxamux Bupycos, PHK-conepsxammx
BUpYCOB, OakTepuodaros. BUY, renatut uenoseka.
baxtepun. O0mas xapakrepuctuka. [lonstue mramMm. Bupycel u 6akTepun: cXoJCTBa U pa3Inuus OK 02
IIpakTHyeckue u J1adopaTOpPHbIE 3aHATHS OK 04
IIpakTuyeckoe 3ansitue 4 BupycHsle u 6akrepuaibHble 3a00meBanust. OOLIMe MPUHIUIIBI HCTIOJIb30BAHMS
JIeKapCTBEHHBIX BemecTB. OcoOeHHOCTH MPUMEHEHHS] aHTHONOTHKOB.
[IpencraBieHne yCTHBIX COOOLIECHHI ¢ MMpe3eHTanuell, MOArOTOBJICHHBIX 0 MePEUHI0 UCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEIO1aBaATEIEM
Tema 1.8. OcHoBHOE coep:KaHue OK 02

OOMeH BelecTB "
npeBpaiieHue

ACCUMMITAIINS ¥ TUCCUMUJISIIASL — JIBE CTOPOHBI MeTaboiam3Ma. Tumbl oOMeHa BEIeCTB: aBTOTPO(HBIN U
reTepoTpodHBIA, a3pOOHBIA U aHA3POOHBIA. DHEpreTuYecKoe obecrneueHne KiaeTku: npepamenue ATD B
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JHEPIUA B KJICTKE

0OMeHHBIX Tporieccax. DepMEeHTaTUBHBIN XapaKkTep peakIuil KIETOYHOT0 MeTa0oIM3Ma

[lepBrUYHBII CHHTE3 OpraHUYECKUX BemecTB B kierke. [lnactuueckuit oomen. @oTocuHTE3. XEMOCHHTES.
AHa’poOHBIH  JHepreTuyeckuid oOMeH. AHa’poOHble OpraHu3Mmbl. bpoxenue, aBTOTPOQHBIA U
reTepoTpoHBI TUN NMUTaHUA. AHa’pPOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTUH. DTambl
3HEpreTudeckoro oomeHa. I'mukonus. buonoruueckoe OKUCICHNE, WK KJIETOYHOE JbIXaHHUE

Tema 1.9.
Ku3HeHHbI
IUKJ KJIEeTKH.
Mmurto3. Meiio3

OcHoOBHOE co/lep:KaHue

Krnerounsnii nuki, ero nepuoasl u peryisiuus. [lepuoast unrepdassl nx ocodenHoctu. Auddepenunanus
KJIETKU U apecT KJIETOUHOro 1ukKia. [lenenue kinetku — MuTo3. CTaiud MUTO3a U IPOUCXOASIINE TPOLECCHI.
Kapuokunes u nurokune3. buonornyeckoe 3HaueHue MUTO3a. Mel03 — pelyKLUMOHHOE JEJICHUE KIIETKH.
Cramuu wmeiio3a. Meiio3 — ocHOBa TOJIOBOrO pa3mMHokeHus. [loBenmeHne XpomMocoM B Meio3e.
Kpoccunrosep. buonornyeckuii cmpicn Meioza. Oddexrsr mero3a. Meilo3 B KHU3HEHHOM IIHKIIE
OpPraHHU3MOB

OK 02
OK 04

KonTtpouabHas pa6ora MomnekynspHblid ypOBEHb OPTaHU3AIUU KUBOTO

Paspnen 2. CrpoeHue u (pyHKIMHM OpPraHu3Ma

44

Tema 2.1.
Ctpoenue
opranu3ma

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00yYeHusI

OpnHokJieTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKJIETOUHBIE OpraHU3MBbl. B3anuMocBs3b
yacTeld MHOTOKJIETOYHOro opranusma. @yHkius. Opranbl ¥ CUCTEMbI OPraHoB. AMIapaTsl OPraHoB.
I'omeocTa3 opranusmMa u €ro NoAAEpKAHUE B IIPOLECCE KUZHEEATENBHOCTH.

CDYHKI_II/IOHaJ'IBHaH CHUCTCMaA OPraHOB. Tkanu paCTeHHﬁ. TkaHU )KUBOTHBIX M YEJIOBEKA. OpFaHLI paCTeHHﬁ.
OpraHH N CUCTEMBbI OPIraHOB JKUBOTHBIX U YCJIOBCKA. 3HadeHue OIIOPbI, ABUKCHUS, ITUTAHUS, IbIXaHUA,
TPaHCIIOpTa BEUICCTB, BBIACIICHUS, 3alIIUTHI. 3HaueHUE MPOABJICHUA PpA3APAKUMOCTH U PETYIIAIUN

OcHoBHoe conep:kanne. [IpakTudeckne u JaG0paTopHbIE 3AHATHS:

IIpakTnueckoe 3anaTHe 5 Teopus KIOHaNbHO-CeNeKTUBHOIO uMMyHHUTeTa [1. Dpnuxa, .M. Meunukosa.
Nudexunonnbie 3a6omeBanus u snuaeMusi. Bakaeimme snuieMun B ICTOPUH YelloBeYeCTBA. BakiuHaius
Kak NpopuIakTHKa HHPEKINOHHBIX 3a00JI€BaHUH.

[IpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalrel, MOATOTOBIEHHBIX M0 IEPEYHI0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MIPENOAABATEIIEM

Tema 2.2.
Dopmbl
Pa3MHOKEHHUA
OPraHM3MoOB

IpodeccnoHATLHO-OPHEHTHPOBAHHOE COIEPKAHHE TEOPETHUYECKOTO 00yUeHU sl

®opMbl pa3MHOKEHUS OpraHu3MoB. becnosoe 1 noyioBoe pa3MHokeHHe. Buabl 0ecronoro pa3MHOKEHHUSL:
IIPOCTOE JIEJIEHUE HAJIBOE, IOUKOBAHUE, PA3MHOKEHHUE CIIOPAMH, BET€TaTUBHOE PA3MHOKEHHE,

OK 02
[K1.1
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¢bparmenTanus, kionupoanue. [lonoBoe pazMHOXKEHHUE.

Tema 2.3. OcHoBHOE coep:kaHue
OnTorenes I'amerorenes y xuBoTHBIX. CriepmaroreHes u oorenes. CTpoeHHe MMOJIOBBIX KIETOK. OII0J0TBOPEHHE U
JKMBOTHBIX M SMOPHOHAIEHOE Pa3BUTHE )KUBOTHBIX. [lapreHorenes. OMOpuorenes (Ha npuMepe JanueTHuka). Ctaauu
YyeJioBeKa sMOpHOreHe3a OK 02
Poct u pa3zButue xuBoTHbIX. [TocTamMOpruoHansHbI iepuoa. [Ipsmoe u Henpsimoe pazBuTue. Pazputue ¢ OK 04
MeTamMop(ho30M y 6€CII03BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX. CTa K MOCTIMOPHOHATILHOTO Pa3BUTHUS Y
YKUBOTHBIX U 4yesoBeka. [lepuoapl oHTOrenesa yenoBeka. bruomornueckoe crapeHue u CMEPTb.
I'eponTOnorus
Tema 2.4. OcHoBHOe coep:kaHue OK 02
OnTorenes I'amerodut u ciopodut. PasmHokeHue u pazButre Bogopocieid. PazaMHOKeHHE U pa3BUTHE CIIOPOBBIX OK 04
pacTeHui pacteHuii. Pa3mMHoxeHHe U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. [lepuonbl oHTOreHe3a pacTeHui
Tema 2.5. OcHoBHOE co/lep:KaHue
OcHoBHBIE I'enernka Kak Hayka O HAaCJIE€ACTBEHHOCTH U M3MEHYUBOCTH OpraHu3MoB. OCHOBHbIE F€HETUUECKNUE TIOHATHUS
NOHATHSA u cuMBoJIbl. ['eH. ['eHoTun. @eHotun. AsenbHble reHbl. AJIbTepHaTUBHbBIC IPU3HAKU. JJOMUHAHTHBIN U OK 02
FeHEeTUKH perieccuBHbIN pU3HaKu. ['omo3urora u rerepo3urora. Yucras iunud. ['népuael. OCHOBHBIE METOIbI
TeHETUKH: THOPUOIOTHYECKH M, IUTOIOTUYECKUE, MOJIEKYIISIPHO-TEHETUYECKUE
Tema 2.6. OcHoBHOE coaep:xaHue
3aKkoHOMepHOCTH | 3aKOHOMEpPHOCTH 00pa3zoBaHus rameT. 3akoHsl I'. Menaens: MonorubpuaHoe ckpeubanue. [Ipasuiio
HACJIeI0BAHUSA JOMUHHUPOBaHUs. 3aKOH €IMHOO0pa3ns epBOro MOKOJIEHUS. 3aKOH pacIleryICHHs! TPU3HAKOB.
[uTomornyeckue 0CHOBBI MOHOTMOPUAHOTO CKpEIMBaHUA. [ UIIoTe3a YNCTOTHI raMeT. AHaJIU3UpYIOIlIee OK 02
cKpelrBaHue. JIurudpuaHoe cKpemMBanre. 3aK0H HE3aBUCUMOT0 HACIIE0BaHUs TPU3HAKOB. OK 04
[TonurndpuaHOE HacIeA0BaHNE U €r0 3aKOHOMEPHOCTH K 1.1
IIpodeccuonanbHO-0pHMeHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHSA:
IIpakTuueckoe 3aHsaTHe 6 Pemenwe 3agay  Ha ONpeAETCHHE BEPOSATHOCTH  BO3HUKHOBEHMSA
HACJIEJICTBEHHBIX TPU3HAKOB TPU MOHO-, TU-, TOJUTHOPHIHOM U aHAIW3HUPYIOIIEM CKPElIMBaHUU,
COCTaBJIEHHE FEHOTUIINYECKUX CXEM CKpELIMBaHUS
Tema 2.7. OcHoBHOe coiep:KaHue OK 01
B3aumopneiicrBue | ['eHOTHIT Kak 11eTI0CTHAS cucTeMa. MHOXKECTBEHHOE JieiicTBUE TeHOB. [leitoTponusi. MHOKeCTBEHHBIN OK 02
TCHOB aiuenu3M. B3anmopeicteue amienbHbIX reHoB. KomomunupoBanne. BzauMoaencTBue HeallieabHbIX TEHOB.

Kommnemenrapaocts. Onuctas. [lonumepus
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IpodeccuoHaTbLHO-OPHEHTHPOBAHHOE COePKAHNE MPAKTHYECKOT0 3aHATHS:

HpaKTI/I‘IECKOC 3anaTue [ Pemenue 3ala4 Ha OHNpCACJICHHUC BCPOATHOCTH  BO3HHUKHOBCHHA
HACJICACTBCHHBIX IMPU3HAKOB IIPU PA3JIMYHBIX THIIAX B3aHMO[[eI>'ICTBI/I$I I'CHOB, COCTABJICHUEC I'CHOTUIINYCCKUX
CXCM CKPCIIHUBAHUA

Tema 2.8.
CuenjieHHO€e
HACJIeOBaHHeE
NPU3HAKOB

OcHoBHoOe coaepkaHue

3akoHs! T. MopraHa. CHCHJ’I@HHOC HacCJI€A0BaHHUE I'CHOB, HAPYUICHUEC CHCIIIICHUSA. XpOMOCOMHaSI TEOpHUA
HaCJICIACTBCHHOCTH. I'eneTmueckoe KapTUPOBaHHUEC XPOMOCOM. Hcnons3oBanue KpOCCHHI'OBEpaA IJI1
COCTaBJICHHA I'CHETUYCCKUX KapT XpOMOCOM

IpodeccoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME MPAKTHYECKOTO 3aHATHS

IIpakTuuyeckoe 3ansaTHe 8 Pemenwe 3agady  Ha  ONpEACICHHWE BEPOATHOCTH  BO3HUKHOBEHUS
HACJEACTBEHHBIX IIPU3HAKOB IIPU CLEIUICHHOM HAcCJIEIOBAaHUM, COCTABICHUE TEHOTUIIMYECKHX CXEM
CKpELIUBaHUs

OK 01
OK 02
[IK1.1

Tema 2.9.
T'eneTnka moJia

OcHoBHOE co/lep:KaHue

XPOMOCOMHBIM MEXaHU3M OIpeesICHU 110J1a. AyTOCOMBI U TI0JIOBbIE XpPOMOCOMBI. [ 'OMOTraMeTHbIi 1
rereporaMeTHbIN 1oJl. ['eHeTnueckas CTpyKTypa IoJIoBbIX XpoMocoM. HaciienoBanue npu3HakoB,
CLIETIJIEHHBIX C MTOJIOM

HpaKanecmle " ﬂaﬁopaToprle 3aHATHUA

HpaKTI/I‘IeCKOG 3ansTue 9 Pemenue 3alaq Ha ONIpCACIICHNUEC BEPOATHOCTH BO3SHUKHOBCHUA
HaCJICACTBCHHBIX NPHU3HAKOB, CHCIVICHHBIX C ITOJIOM, COCTABJICHUC TCHOTUIINYICCKUX CXCM CKPCIIMBAHUA

OK 01
OK 02

Tema 2.10.
T'eneruka
yeJJ0BeKa

OcHoBHOE cogepkaHue

Kapuortumn yenoBeka. MeToipl H3yueHUs TEHETUKH YEJIOBEKA: TeHeaToTHYeCKUM, OJTM3HEIIOBhIH,
[IUTOTCHETHYECKUH, OMOXUMUYECKU, TOMYJISIIMOHHO-CTaTUCTHYeCKui. HacencTBenabie 3a001eBaHus
YyesioBeKa. [ 'eHHbIe 1 XpOMOCOMHBIE 00JIe3HH ueioBeKa. bone3nu ¢ HaciaeacTBEeHHON
MPEPaACIONOKEHHOCTHIO. 3HAYEHUE MEUIIMHCKOW T€HETUKH B TPEAOTBPAICHUN U JIEYEHUH T€HETHYECKHUX
3a00JIeBaHUN YeI0BEKa

IIpakTnyeckune M 1adOpaTOpPHBIE 3AHATHS

IIpakTnyeckoe 3ausaTue 10 Pemenue 3a1a49 Ha onpeieICHHE BEPOSITHOCTH BO3HUKHOBEHHS
HAaCJIEACTBEHHBIX MPU3HAKOB, UCIIOJIb3Ys METO/IbI TEHETHKH YEJIOBEKA, COCTABICHUE TeHOTUITUYECKUX CXEM
ckpentuBanus. [IpeacTaBneHne yCTHBIX COOOIICHHH C Mpe3eHTaIMel 0 HaCIeACTBEHHBIX 3a00JI€BaHUIX
YyeJIoBeKa

OK 01
OK 02

Tema 2.11.

OcHoBHOe coepkaHue

OK 01
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3aKoHOMepHOCTH
U3MEHYUBOCTH

B3aumMoneiicTBue reHoTHIIA U cpelbl TpU GOPMUPOBAHUU (PEHOTHMNA. MI3MEHUMBOCTh MPU3HAKOB.
KauecTBeHHBIE ¥ KOJIMYECTBEHHBIE IPU3HAKY. BUIbI H3MEHUNBOCTH: HACIEACTBEHHAS U HEHACIEACTBCHHAS.
3aKOH rOMOJIOTMYECKUX PAI0B B HacieacTBeHHOM usmenunBocty (H.W. BaBunos).

MoaudukanronHas, Wi GeHOTHIHYeCKast U3MEHYUBOCTb. PoJb cpenibl B MOTU(UKAITMOHHON
n3meHuuBocTU. Hopma peakuuu npusHaka. BapuanmoHHbIN ps U BapUALIMOHHAS KpUBas. XapaKTepUCTUKA
MOJU(UKATMIOHHONW H3MEHUYNBOCTH

HacnencrBenHast, iy reHOTUIIMYECKask N3MEHUNBOCTh. KOMOMHATHBHAS M3MEHYMBOCTD.

MyTtannoHHast ©'3MEHYHBOCTb. Buibl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [IprynHbI
BO3HHUKHOBEHHUS MyTallUl

IpakTnyeckue u JadOpaTOPHbIE 3AHATHSA

IIpakTnueckoe 3anaTne 11 Pemenue 3agay Ha onpeieleHUe TUIIA MyTallUH [IpYU Tiepeayde
HACJIEICTBEHHBIX IPU3HAKOB, COCTABJIEHUE T€HOTUIIMUYECKHUX CXEM CKPELMBaHUs

OK 02
OK 04

Tema 2.12.
Cenexnus
OPraHu3MoOB

OcHoBHOE co/lep:KaHue

Cenexius Kak HayKa. MeTobl CeleKIIMOHHOM paboThl. ['eTeposuc u ero npudnHbl. FIckyccTBEHHBIH 0TOOD:
MacCOBBIN U MHIWBUIyaTbHBINA. DTalbl KOMOMHAIIMOHHOM cenekiuu. CopT, mopoja, MTaMM

AJTOpUTMBI pellIeHre 3a]]a4 Ha OTNpeeNIeHNe BO3MOXXHOTO BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB 110
CEJICKIINU, COCTABICHUE TeHOTUTTNYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

KonTtpouabHnas pa6ora CtpoeHue 1 pyHKIIMK OpraHu3mMa

Paspnen 3. Teopus 3B

OJIIOIMHN
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Tema 3.1.
Hcrtopus
3BOJIIOLINOHHOTO
YUYeHHS

OcHoBHOE CoAcCpKaAHUEC

IIepBbie 3BOMIOIIMOHHBIE KOHIIENIMK. [ pangyanuctudeckas sBosronmonHas konuenuus JK.b. Jlamapka.
JBmxymue cuisl 3Boonnu. Kpeanrionnsm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue Juist
(bopMHUpOBaHUS UAEU IBOTIOLHUN

[IpennocelIku BOSHUKHOBEHMS JapBUHU3MA. DBOIOLNS BUAOB B pupoae. boprOa 3a cymecTBoBanue.
EcrecTBennsblit oTO0p. JluBeprenuus npu3HakoB U BuaooOpa3oBanue. OCHOBHBIE TOJI0KEHHUS
cuHTeTHYecKoi Teopuu 3Bomtoruu (CTI). Ponb 3BOMIOIIMOHHON Teopuu B HOpMUPOBAaHUH HAYIHOH
KapTUHBI MUpa

OK 02
OK 04

Tema 3.2.
Muxpo3Boaonus

OcHoBHOE coaep:xaHue

MI/IKpOSBOJ'IIOI_[I/Iﬂ M MaKpPO3BOJIIOLUA KaK 3Tallbl 3BOJIOIIHOHHOTO IIponecca. I'emeTnmueckre 0CHOBBI
OBOJJIIOIIMH. MyTaI_II/II/I u KOM6I/IHaL[I/II/I KakKk BHCMCHTapHBIﬁ SBOJIIOLIMOHHBIN MaTcpuraJl. HOHYJ'ISII_II/ISI KakK

OK 02
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3JIEMEHTapHAas €AMHULIA SBOJIIOLIUY.

JBrokyiue cuiibl ((pakTophl) 3BOMIOLMK. MyTallMOHHBIN Ipoliecc 1 KOMOMHATHUBHASI N3MEHYHUBOCTb.
Murpanus. M3oasmms nonyssuii: reorpaguyaeckas (IpoCcTpaHCTBEHHAs ), OHMoIornyecKas
(penpoayKTHBHAs).

EctectBenHbIl 0TOOp — HANpaBISAOMUN (akTop BONONHHA. bopb0a 3a CyIlecTBOBaHHE KaK MEXaHU3M
JeWCTBUS €CTECTBEHHOT0 0TOOpa B momyisAuusax. Bug u ero kpurepun (npusnaku). BunoobpazoBanue kak
pe3yabTaT MUKPO3BOIIOLUU

Tema 3.3. OcHoOBHOE co/lep:KaHue

Maxkpossoarouns | Makpossostonusi. DopMbl 1 OCHOBHBIE HarpaBiieHUs: MakpoaBoiitonuu (A.H. CeBepuoB). I1ytu noctuxkenus
OHMOJIOrMYeCcKOro mporpecca: apoMopdo3, HIuoaaanTaIus, oomas gereHepanus. MeTo bl u3ydeHus OK 02
MaKpO3BOIIOLKU. 3aKOH 3apoibiieBoro cxoicTsa (3akon K. bapa). buorenernueckuii 3akon (9. ['ekkensb,
@. Mromep). Obue 3aKOHOMEPHOCTH (TIPaBUIIA) SBOJIIOLIUT

Tema 3.4. OcHoBHOE co/lep:KaHue

Bo3nukHoBenue u | ['unoressl 1 TeOprUr BOZHUKHOBEHUS )KU3HHU Ha 3eMJie: KpealloHU3M, CaMOTIPOU3BOJILHOE (CITIOHTAHHOE)

Pa3sBHTHE JKM3HHM | 3apOXKJECHUE, CTAlMOHAPHOE COCTOSHUE, MaHCIIepMus, 0nomos3. Hauano oprannueckoil 3BOIIOIUH.

Ha 3emie [TosiBieHue MepBBIX KIETOK. DBOIIOIMS METa00IM3Ma. DBOIIOIUS MEePBhIX KIeToK. [IpokapuoTsl u
syKapuoThl. [Iporcxok/ieHue MHOTOKJIETOUHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX IIapCTB AYKapuoT. OK 02
OcCHOBHBIE YePTHI BOJIOLNUN PACTUTENHHOIO MUPa. OCHOBHBIE UEPTHI IBOJIOLNHU )KMBOTHOTO MHUpa OK 04
IIpakTnyeckue u JadopaToOpHbIE 3AHATHUS
IIpakTnueckoe 3ansitue 12 [IpencraBiaenne ycTHOro COOOIIEHUS M JICHTBI BPDEMEHHU IO OCHOBHBIM 3Taram
BO3HHUKHOBEHHUS U PAa3BUTHS JKUBOTHOTO U PACTUTENBHOIO MUPA, MOATOTOBJIEHHBIX 110 IEPEYHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPENOaBaTesIeM

Tema 3.5. OcHoBHOE coaepxaHue

IIponcxoxnaenue | AHTpoOIOJIOTHS — HayKa o yesnoBeke. CucreMaTHueckoe MojiokeHue yenoBeka. CXoACTBO YeIoBeKa ¢

yeJi0BeKa — XKUBOTHBIMHU. OTINYUS YeJIOBEKa OT KUBOTHBIX. [IpsIMOX0KI€HIE U KOMIUIEKC CBSI3aHHBIX C HUM

aHTPOINOreHe3 MpU3HAKOB. Pa3BuTHeE TOJIOBHOTO MO3ra M BTOPOW CUTHAIBHOU cucTeMbl. COOTHOIIEHNE OUOIOTHYECKUX U OK 02
COILIMAJIBHBIX (PAKTOPOB B aHTPOIOTeHE3E OK 04

OCHOBHBIE CTAJIMH aHTPOTOTeHe3a. JIpuONHUTEKN — MPEKU YeIOBEKa M YeIOBEKOOOPa3HbIX 00E3bsH.
[TpoToaHTpoOI — MPEIIIECTBEHHHUK YelIOBeKa. ApXaHTPOIl — ApeBHenil yenosek. [laneoantpon — ApeBHUI
yenoBek. HeoaHTpoI — 4elloBeK COBPEMEHHOTO THITA. DBOJIOIUS COBPEMEHHOTO YEIOBEKA.

Yenoeueckne packl. OCHOBHBIC OOJIBIITNE Pachl: €BPOIICOnIHAS (€Bpa3uiicKas), HErpo-aBCTPAIIOH THAS
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(’xBaTOpHaIbHAS ), MOHTOJIOMHAS (a3UaTCKO-aMEepUKaHCKast). BpeMs 1 MecTo BO3HUKHOBEHUS
YeJI0BeYEeCKHX pac. EAMHCTBO 4eIoBEeYECKHX pac

HpaRTn'{ecmle H naﬁopaToprle 3aHATHA:

IIpakTuyeckoe 3ansitue 13 Biusiaue reorpaduueckoit cpeabl Ha MOPQOIOTHIO U (PU3HOJIOTHIO YEIOBEKa 2
3amyTa JIeHT BpEMEHH U MEHTAJIBHBIX KapT B JOPMATEe YCTHOTO COOOIIEHUS, TOATOTOBICHHBIX IO IEPEUHIO
HMCTOYHUKOB, PeKOMEHIOBAaHHBIX MpenoaaBareneM Bpems u myTu paccelieHus 4eloBeKa 1o IIaHeTe.
[IpucnocoOaeHHOCTh YeT0BeKa K Pa3HbIM yCIOBHSIM CPEbI.
KoHnTtpoJubHas padora TeopeTnyeckue aclieKThl 3BOJIIOLNHY KU3HU Ha 3eMIie 2
Pa3nea 4. dxonorus 26
Tema 4.1. OcHoBHOeE coep:kaHue
IKOJOrHYEeCKH e Cpenbl 0OuTaHus OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAs, BHYTPHOpPTraHu3MeHHast. OU3HUKO- 2 OK 01
(pakTOpHI M XUMHUYECKHE OCOOCHHOCTH Cpejl OOMTaHMsI OpraHu3MoB. [IpucnocobeHus OpraHu3MoB K JKU3HH B Pa3HBIX OK 07
cpeabl ;KM3HH cpenax. [Tonstue sxonoruueckoro akropa. Knaccuduxanms sxonorudeckux pakroposn. [IpaBuio
munumyma 1O. JInbuxa. 3akon TonepantHoctu B. llendopna
Tema 4.2. OcHoBHOe coep:kaHue
Monyasiuus, DKoyornyeckas XapaKTepUCTHKA BUJIA U TIOMYJISAIMHA. JKOJIOTHYECKast HUIIA BUIA. DKOJIOTHYECKUE 2
c00011ecTBA, xapakTepucTuku nonyssaun. CoobmiecTBa u 3kocucTemMbl. buoinenos u ero crpykrypa (B.H. Cykaues).
IKOCHCTEMBI CBs3u MeXly opranu3Mamu B OuorieHo3e. CTpyKTypHbIE KOMIOHEHTHI 3KOCHCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BelecTB U MOTOK SHEPIHHU B 3KocucTeMe. Tpoduieckre ypoBHHU. OK 01
AHTpONOreHHbIE 3KOCUCTEMBL. ATposKOocHCTEMBI. OTIMYHUS arpO3KOCUCTEM OT OHOTeOLEHO30B. OK 02
VYp6oskocucrembl. OCHOBHbIE KOMIOHEHTHI YPOOIKOCHCTEM OK 07
IIpakTnyeckue u JadopaTOpPHbIE 3AHATHA:
IpakTuyeckoe 3ansaTue 14 Tpoduueckue nenu u cetr. OCHOBHBIE MTOKA3aTENIM SKOCUCTEMBI. bruoMacca u 2
MPOAYKITHS. DKOJOTHYECKUE MUPAMUIBI YMCEll, OMOMacchl M SHeprud. [IpaBuito mupamMuIsl SHEPTUH.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 MIEPEHOCY BEIECTBA U SHEPTUH B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUIECKUX 1IeTIel U MUpaMul OMOMacChl U SHEPTUU
Tema 4.3. OcHoBHOE coep:kaHue
Buocdepa - buocdepa — xxuBas obonouka 3emnu. Pazsutue npezacrasnenuit o 6uochepe B tpynax B.M. Bepuanckoro. OK 01
ria00aabHast Ob6macTtu Ouocdeps! u e€ cocran. JKuBoe BeniecTBo 6nochepsl U ero GyHKIMN 2 OK 02
IKOJIOrHYecKast 3aKOHOMEPHOCTH cyliecTBOBaHUs 6uocheprl. OcobeHHOCTH OHOCcheph! Kak r100albHOM 3KOCUCTEMBI. OK 07
cucreMa Jlunamuueckoe paBHOBecHe B Omocdepe. PurmudnoCcTh siBineHuit B Onocdepe. KpyroBopots! BemiecTs u
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OMOreoXMMHYECKHUEe HUKIIBL. [ T00anbHbIe SKOJ0THYecKre Mpo0IeMbl COBPEMEHHOCTH U IIYTH UX PelIeHUs

IIpakTnyeckune M J1adOpaTOpHbIE 3AHATHS

IIpakTnyeckoe 3ansTHe 15 Penienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33]1a4 Ha OIpee/ICHUE
TUTOIIA M HACAKICHUHN JJIs1 CHUKCHHUSI KOHLIEHTPAIMH YIJIEKHCIIOro raza B atmocdepe Kpacnonapckoro

Kpas

Tema 4.4. OcHoOBHOE co/lep:KaHue

Bausinue AHTponoreHHsle Bo3eicTBUs Ha Onocdepy. 3arpsi3HeHUs Kak BUJ] aHTPOIIOI'€HHOT'O BO3IEHCTBUS

AHTPONOTEeHHBIX | (xumuuecxoe, Qusuyeckoe, buonozuueckoe, omxo0bl NPOU3E0OCMBEa u nompeoeHus). AHTPOIIOTCHHBIC OK 01

(paxTopos Ha BO3/ieiicTBUs Ha atMocdepy. BosneiicTBust Ha runpocdepy (3aepsszHenus u ux UCmoYHUKY, UCIOWeEHUs. 800). OK 02

onocdepy BosgeiictBus Ha murochepy (deepadayus nouswl, 6030eticmeue Ha 20pHble NOPOOd, HeOPa). OK 04
AHTpOTIOTeHHBIE BO3/ICHCTBHS HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumenbHvle cO0Ouecmsaa, OK 07
HCUBOMHBLL MUD) K11
IIpodeccuonanbHO-OPHMEHTHPOBAHHOE CO/lePKAHME PAKTHYECKOI0 3aHATHS:
IIpakTnyeckoe 3ansiTue 16 Pemienune npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH IO COXPAaHEHUIO
IPUPOAHBIX pecypcoB KpacHomapckoro kpas

Tema 4.5. OcHoOBHOeE coiep:KaHue

Bausinue 3/10pOBbe U €ro cocTaBistonue. PakTopbl, MOJOKUTEIHHO U OTPULIATEIBHO BIMSIONINE Ha OPTraHU3M

COLMAJIBbHO- 4esoBeKa. BpeaHble MPUBBIUKY: MOCIEACTBUA U npodunakTrka. [Ipobiema TeXHOreHHbIX BO3AECHCTBUI HA

IKOJIOTHYECKHUX 3JI0pOBbE YEJIOBEKA (3JEKTPOMATrHUTHBIE MOJIS, OBITOBAsE XMMUS1, U30BITOUHBIE IIIYMBI, pafiualys U T.11.).

(daxTopos Ha Anantanys opraHu3Ma 4yeiaoBeka K pakTopaMm OKpysKaroliei cpesibl. 3alluTHbIe MEXaHU3Mbl OpraHU3Ma

310pOBbE 4eJI0BeKa. 3/J0pPOBbE U pabOTOCHOCOOHOCTb.

4eJI0BEKa [TpuHMnIBl opMUPOBaHUS 310pOBbecOeperaroiero nopeaeHus. Puznyeckas akTUBHOCTD U 3/I0POBBE. OK 02
I'pynnsl 310poBbs. OcHOBBI 3aKanuBaHus. buoxuMuueckre aciekThl panoHanbHoro nutanus. [Ipasuna OK 04
0€301acHOT0 UCIOIb30BaHMsI OBITOBBIX TPUOOPOB M TEXHUUYECKHUX YCTPONUCTB OK 07
IIpakTnyeckne M 1adOpaTOpHBIC 3AHATHSA ! K 1.1

IIpakTnueckoe 3ansitue 17 OnpeaeneHre CyTOYHOTO PallMOHA TTUTAHUS

IIpakTnueckoe 3ansitue 18 Co3nanue MHIUBUAYATbHON MAaMATKH IO OPraHU3aIlUK PallMOHATIBLHON
¢bu3nuecKoil aKTUBHOCTHU

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME JJA0OPATOPHOIO 3AHITHSA

JlabopaTopHoe 3aHsiTHe 3 «YMCTBEHHAs PabOTOCIIOCOOHOCTh)»
OBnazneHne MeToaMu OIpeIeTICHHs OKa3aTeNnel yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBSICHEHHE
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MOJTYYEHHBIX PE3YJIHTATOB M (POPMYIMPOBAHUE BHIBOJIOB (MMMCHMEHHO) C UCTIOIb30BAHHEM HAYUHBIX
MOHSITUH, TEOPHUIl U 3aKOHOB

B kadecTBe TpUITEPOB CHIKAIOMIMX PAOOTOCIIOCOOHOCTH UCIIOIB30BaTh YCIOBUS OCYIIECTBICHUS
npodecCHOHAEHOM JIEATEIILHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndecKkas Harpys3Ka u T.1.

KonTpoabHas padora TeopeTHueckue acleKThl IKOJIOTHH 2
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEepPKAHME (COMEPKAHUE PUKJIATHOTO MOIYJIs1)
Pasnea 5. buosgorus B :Ku3Hu 8
Tema 5.1. Conepxanue OK 01
buorexnosiorun B | bruorexHonorus kak Hayka v pou3BoJcTBO. OCHOBHbBIE HAPaBIEHUS COBPEMEHHON OMOTEXHOIOIHH. 2 OK 02
JKM3HH KaK10T0 MeTtoer 6norexHoaoruu. OOBEKThI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHICCKUX U TCHETUICCKUX OK 04
sKcrepuMeHTOoB. [IpaBuia noucka u aHannsa GMO3KOIOrMUYECKON HHPOPMALIUU U3 PA3IMYHbIX HCTOYHUKOB K 1.1
(Hay4Has 1 yueOHO-Hay4yHas JIUTEepaTypa, CpeCTBAa MacCOBOM HH(popMaIuu, ceTh HTepHeT u npyrue)
IIpodeccuonanbHO-OpMEHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOT0 3aHATHSA:
IIpakTnyeckoe 3ausaTue 19 Keiicel Ha ananu3 nHGOPMAILIMU O HAYYHBIX JOCTHKEHUSX B 001acTU
TCHETHYECKUX TEXHOJIOTHH, KJIETOYHOW WH)KEHEPUH, MUIIEBBIX OMOTEXHOIOTHUHN. 3aIuTa Keiica: 9
MIpe/ICTaBICHNE PE3YJILTATOB PELIEHMsI KEICOB (BBICTYIUIEHUE C Mpe3eHTaluell) 3amura Keca:
[IpencraBnenne pe3ynbTaTOB PEICHUS KEHCOB
Tema 5.2. Coaepixanue
BuotexHonormn u | llpakrnyeckoe 3ansTue 20 PazButie GMOTEXHOJIOTHI ¢ UCTIONIB30BAaHUEM PACTCHUN, IPUMEHEHUE
pacTeHus MPOAYKTOB OMOTEXHOJIOTHH B XH3HH YeJIOBEKa, OUCK U aHAIM3 UH(OPMAIMK U3 PA3TUYHBIX HCTOYHUKOB
(HayuyHas ¥ yueOHO-Hay4yHas JTUTepaTypa, CpeicTBa MaccoBOi MH(popMarun, cetb VIHTepHET u 1pyrue)
Keiicbl Ha aHanu3 MHPOPMAIMK O Pa3BUTHH OMOTEXHOJIOTUI C UCIIOJIb30BAHUEM pPacTeHUH (10 Ipyrnam)
IpakTuyeckoe 3anaTue 21 3amura keiica: [IpencraBienne pe3yabTaTOB PEIICHUs KEHCOB (BBICTYIIJIEHUE C 2
MIPE3CHTAINEH )
Pa3nea 6. buodkosnornyeckue uccie10BaHusA 14 OK 01
Tema 6.1. OcHoBHOe coaepkaHue OK 02
OcHOBHbBIE Hayunslii MeTos1. MeToibl GHO9KONOTHYECKHMX MCCIIEI0BAHMIL: TT0JIEBbIE, 17a00paTOPHEIE, 2 OK 04
MEeTObI SKCIIEPUMEHTANIbHBIE. MOHUTOPUHT OKPYKAKOIIEH CPEIBI: JTOKAIBHBIM, PETHOHATBHBIN U II00aTbHBIN OK 07
O0MO03KO0I0rHYecKH | MeTo bl oUCKa, aHaIr3a U 00padOTKU HHGOPMAITUH O IPOCKTE B PA3IUMYHBIX HCTOUHHKAX
X HCCJIe0BAHM IIpakTnyeckune u J1a0OPATOPHBIE 3AHATHS:
JlabopaTopHoe 3ansiTue 4 [IpoBeneHne SKCIEPUMEHTA 110 OTIPEICTICHUIO ONTUMATIBHBIX YCIIOBUN ISl pOCTa 2
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U GU3UOJIOTMUYECKON aKTUBHOCTH JPOKKEBBIX KIETOK

IlocTaHoBKa L€y, 3a1a4, BBIABM)KEHHUE TMIIOTE3bI, IPOBEIEHUE SKCIIEPUMEHTA 110 ONPEICIICHUIO
ONITUMAJIBHBIX YCIOBHH JJISt pocTa M (PU3HOIOTHYECKON aKTUBHOCTHU JAPOMOKEBBIX KIETOK. BrlsiBieHne
3aKOHOMEPHOCTEH, POpPMyTUPOBAaHHE BHIBOJIOB U IIPOTHO30B.

OcHoBHoOe coepkaHue

Tema 6.2.
Buoskosioruveck
Uil IKCIIEPUMEHT

IIpakTuyeckue M JadOpaTOPHbIE 3AHITHS

IIpakTuuyeckoe 3anaTue 22 O030p TeM Yy4eOHO-HCCIENOBATENBCKUX MPOEKTOB. BvIOOp yueOHO-
HCCIIEIOBATENbCKOIO IPOEKTa U3 IMPEUIOKEHHbIX. POpMUpOBaHHE KOMaHAbl MpPOEKTa. AJrOpUTM
BBITIOJTHEHUS IPOEKTA.
Kaxxnas rpymnmna BelOMpaeT oMH U3 BapUaHTOB y4eOHO-UCCIIE10BATEIbCKUX TPOEKTOB!

1. OneHka kayecTBa aTMOC(EPHOro BO3AyXa

2. OreHka KauecTBa [OYB METO/I0M (PUTOTECTUPOBAHHUS

3. OueHka KadecTBa BOJ IOBEPXHOCTHBIX BOJOEMOB I10 OPraHOJENTHYECKUM M (PU3MKO-XMMHUYECKUM

CBOMCTBaM

4. Bnusaue [IAB Ha pocT 1 pa3BUTHE CEMSH BBICILIUX PACTEHUN

5. BuusHue coneBoro 3arps3HEHHsI Ha POCT U pa3BUTHE CEMSIH BBICIINX PAaCTEHUN
Iepeviii 5man vinonaHenus npoekma:
O6ocHOBaHME aKTyaJbHOCTH BbIOpaHHOW TeMbl. BblsiBieHHe nmpobiieMbl uccienoBaHus, (OpMyJIHpOBaHHE
runore3sl. Beibop MeTonoB uccienoBaHus. Beibop Todyek oTOopa mpod Ha TEPPUTOPUM HCCIIEAOBAHUA.
IToctaHoBka meneid u 3amau  wuccienoBanus. OmpeneneHune (opMbl  MPEICTABICHUS Pe3yIbTaTOB
uccinenoanus. ONpeneneHue 3TalnoB U COCTABIEHUE IJIaHA UCCIIEA0BaHUS

HpaKaneCKne " ﬂaﬁopaToprle 3aHATHUA:

JlaGopaTopHoe 3ausiTue 5 Bmopoii sman evinoinenus npoekma: OArOTOBKAa HEOOXOIMMOM MOCYABI U
MaTepHala JUist SKCIEPUMEHTa, TIPOBEICHHE YKCIIEPUMEHTA, IEPHOANYECKast TPOBEPKa TEUCHUS
JKCIepuMeHTa/ cOop MaTepHaia B BBIOpaHHBIX TOUYKaxX 0TOOpa mpod

JlabopaTopHoe 3ansitue 6 7pemuii 5man 6ulnoaHeHUs npoeKma.: NOJy4eHNe NEPBUYHBIX
HKCIEPUMEHTAIbHBIX JaHHBIX, TPOBEACHUE CTATHCTUUECKO 00pabOTKH MOTyYEHHBIX JAHHBIX

JlabGoparopHoe 3ansitue 7 Yemeepmuiii sman 6blnoiHeHus npoexkma. BhISIBICHUE 3aKOHOMEPHOCTEM,
(dhopmynupoBaHUE BHIBOJIOB U MMPOTHO30B, OIIEHKA KA4eCTBA UCCIEIYEMOTO 00BEKTa 1O PE3yIbTaTam
OMOIKOJIOTHUECKOTO aHaIn3a

2
OK 01
OK 02
OK 04
OK 07

2

2

2

IIpakTnyeckoe 3ansiTue 23 3ammra npoekTa. [IpeacraBieHne pe3yibTaToB BHIIOJIHEHHS Y4eOHO-
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HCCIIEIOBATENLCKUX MPOEKTOB (BBICTYIUICHHE C TIPE3CHTALINEH )

IIpoMe:xkyTouHasi aTTecTalus no Aucuunauge luddepeHmpoBanHbIii 3a4eT

Bcero:

144

26




3.YcjoBus peasu3anuu NporpaMMsl 001eo0pa3oBaTe/bHONH TUCHUILTHHBI

3.1. Jns peanu3anyii MpOTrpaMMbl JAUCIUILTAHBL JOJDKHBI OBITH TPETYCMOTPEHBI CIEAYIOLTHE
CrelMaIbHbIe TOMEICHUS:
Kabuner «buonoruny», ocHamieHHbI 00OpyIOBaHHEM: MeOelb, JI0CKa, MEN, HarjsJAHbIE MOCOOHS
(KOMIUIEKThl y4eOHBIX TaOJWll, IUIAKATOB), TEXHUYECKUMHU CpPEICTBAMH OOy4YEHUS: KOMIIBIOTED C
yCTpOMCTBaMH BOCIIPOU3BEICHHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM

O6opynoBanue 1a00paTOPHH:

naboparopusi, OCHaIIeHHas 000pyIOBaHUEM JJIsi TPOBEJICHUS 3aHATUN: CEKYHIIOMED, JTabopaTopHas
nocyna (MpoOMPKH, TMOJACTABKH IS MPOOMPOK, MUHIIETHI, MECOK, CTYNKU C MECTHKAaMH, MPEIMETHbIE U
MOKPOBHBIE  CTEKJA, CTEKJSHHbIC TaJO4yKd, (QuibTpoBadbHast Oymara (canderku), CTaKaHsbl,
TUNIEPTOHUYECKHI pacTBOp XxJiopuaa HaTpusi, 3%-HbIA pacTBOp MEPOKCHUIA BOAOPOJA, PacTBOp Hojaa B
HOAMCTOM KaJIMM, TJIMIICPUH, KIyOHH KapTodens, 1ioj psOuHB OOBIKHOBEHHOW (PSOMHBI WM TOMATa),
JIYK peryathlii, pa3BeICHHBIC B BOJC JPOKKH).

3.2. UndopmannonHoe odecriedeHne peaau3anun NporpaMmbi :

3.2.1. OcHoBHbIE MeYaTHLIE H3TAHUA

1. DBuosnorus: y4eGHMK ¥ NPAKTUKYM Ul CPeaHEro npodeccuoHanbHoro odpasosanus / B. H.
Apeirun [u 1p.]; mox penaknueit B. H. SIppiruna. — 2-¢ u3g.

3.2.2. JlonoJtHUTEIbHbIE HCTOYHHKH

1. KoncrantunoB B.M. u np. buonorust mns mpodeccwii ¥ CHENHATBHOCTEH TEXHHUYECKOTO H
€CTCCTBCHHOHAYYHOTO  TPOQUIICH: y4eOHUK ISt CTYICHTOB npodeccnoHaTBHBIX
00pa3oBaTeNbHBIX OpraHU3alnii, OCBanBarONIMX rpodeccuu u cneruaibHoctu CI10. —M., 2017

2. Yeopmme H. B., I'puneBa I'. I'. buomorms: y4eOHUK ISl CTYAEHTOB NPOQecCHOHATHHBIX
o0pa3oBaTeNbHBIX OpraHu3anuii, ocBauBaroImux npogeccuu u crneruansHoctu CI1I0. — M., 2017

3.2.3. UuTepHeT-pecypcesbl

1. http://biology.asvu.ru/ - Bcs Ouosnorus. CoBpeMeHHass OHOJOTHS, CTaThH, HOBOCTH,
oubnuorexka.

2. http://window.edu.ru/window/ - emuHOe OKHO gocTyma K 00pa3oBaTelbHBIM pecypcam
WuTepHeT mo 6uojoruu

3. http://www.5ballov.ru/test - Tect anst aOUTypHEHTOB MHO BCeMYy IIKOIBHOMY KYpCy
OMOJIOTHH.

4. http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHUKAIIMOHHBIE BHKTOPHHBI 10
OMOJIOTHH - YKOJIOTHH Ha cepBepe BOPOHEKCKOTO YHUBEPCUTETA.

5. http://college.ru/biology/ - Buonorus B OTkpbiTOM KOJUTemKe. CaliT COAEPKUT DIIEKTPOHHBIN
yueOHuK 1o 6uonoruu, On-line TecTsl.

6. http://lwww.informika.ru/text/database/biology/ - DnexTpoHHbI yueOHUK, OOJBIIION CITUCOK
HNutepHeT-pecypcos.

7. http://www.informika.ru/text/inftech/edu/edujava/biology/ - OGecrmaTHbie OOy4aromUe
MIPOTpaMMBbI 10 OMOJIOTHH.

8. http://nrc.edu.ru/est/r4/ - Guonornveckast kKapTuHa MUpa. Pa3ien KOMIBIOTEPHOTO yueOHHKa,
paspaboTtanHoro B MockoBckoM ["'ocynapctBeHHOM OTKpPBITOM YHUBEPCHUTETE.

9. http://nature.ok.ru/ - Penkue u mcuesaromiye KuBOTHbIE Poccuu (MPOEKT DKOJOTHYECKOTO

uentpa MI'Y um M.B. JlomonocoBa)
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10. ww.school-city.by/index.php?option=com_weblinks&catid=64&Itemid=88 — Owuomorus
BOIIpOCax U OTBETax.

4. KoHTPOJIb ¥ OlleHKA Pe3yJbTATOB OCBOEHUS JUCIIHIJIMHBI

KoHTpoiib ¥ oOleHKa pe3ylnbTaToOB OCBOEHHSA  0011e00pa30oBaTeNbHON  AUCHUILIMHBI
pacKpbIBalOTCA 4epe3 AMCLUUIUIMHAPHBIE pPe3yJbTaThl, HalpaBlieHHble Ha (opmupoBaHHe OOLIUX U
npodeccnoHaNbHBIX KOMIETEHIIUN M0 pa3/iesiaM U TeMaM COJIep KaHus yueOHOro MaTrepHara.

Oo0masn Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTEeHIUA

Pasznea 1. Knerka — KounTponbnas pabota “MonexynspHblit
CTPYKTYPHO- YPOBEHb OpraHU3alUU KUBOTO”
(pyHKUMOHA/ILHAS eINHULIA
“KMBOT0

OK 02 Tema Nel. 1. 3arojIHEHNE TaOIUIBI C OIMMCAHUEM METOJIOB
buonorus xak Hayka MUKPOCKOIIUPOBAHUSI C UX IOCTOMHCTBAMH U

HEJI0CTaTKaMH.

3anonnenue Tabnuipl «Bkiaa yueHbIX B
pa3BHUTHE OMOJIOTHI

OK 02 Tema Nel.2. 3arosHeHNE CPaBHUTEILHON TaOIHIIBI
OO01as xapakTepucThKa CXOZICTBA U Pa3IMUUi )KUBOTO U HE KUBOTO
KUZHU

OK 01 Tema Nel.3. @pOHTaNIBHBIN OMPOC

OK 02 buonornuecku BaxkHbIC [ToaroroBka yCTHBIX COOOIIEHUM C

OK 04 XUMHUYECKUE COCTUHEHUA Npe3eHTaluen

BrimonHenue u 3ammra 1abopaTopHBIX padoT:
«Omnpenenenue ButamuHa C B MPOyKTax

TTUTAHUSY,
«'mapoduminbHO-THIPOHOOHBIE CBOHCTBA
JUTTHIOBY

OK 01 Tema Nel 4. OrneHuBaemasi JUCKYCCHSI TIO BOTIpOcCaM

OK 02 CrpyKkTypHO-QYHKIMOHATIbHAS  |JIEKIHH

OK 04 OpraHu3aIus KIeToK Pa3paboTka MeHTaNbHON KapThl MO

KJ1acCU()MKALMU KJIETOK U UX CTPOCHUIO Ha
MPO- ¥ 3YKapHUOTUYECKHUX U IO IAPCTBaM B
MUHH TpyMIax

Brinonnenue u 3amnmTa J1abopaTopHbIX padoT:
«CTpoeHue KIIeTKH (pacTeHus, ’KUBOTHBIE,
rpulOBbl) U KJIETOUYHbIE BKIIOYEHUS (Kpaxmal,
KapOTHUHOUIBI, XJIOPOTIJIACTHI,

XPOMOILIACTBI)»,
«IIponunaemocts MeMOpaHsbI (I1A3MOJIU3,
JIETITa3MOJTH3 )
OK 01 Tema Nel.5. @poHTaTBHBIN ONIPOC
OK 02 CrpykTypHO- Pazpabotka rioccapus
(GyHKIIMOHATBHBIE (DaKTOPHI Pemrenne 3amau Ha onpenenenue
HACJIEICTBEHHOCTH MIOCJIEZI0BATEIBLHOCTU HYKJIEOTH/I0B
OK 01 Tema Nel.6. @poHTATBHBINA OIIPOC
OK 02 IIponieccsl MaTpuyHOrO Tect «IIponeccel MATPUYHOTO CUHTE3A»
CHUHTE3a Pemenue 3anay Ha onpenenexHme

II0CJICA0OBATCIIbHOCTH aMUHOKHUCIIOT B

B
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MOJIeKYyJIe Oenka

Pemenue 3anay Ha onpeeneHme
MOCJIEAOBATEILHOCTH aMUHOKHUCIIOT B
MoJIeKyJie OesKa B Cilydae H3MEHEHUS
nocieaoBaTeabHOCTH HykieoTuaoB JJHK

OK 02 Tema Nel.7. OpOoHTATBHBIN OMPOC
OK 04 Hexnerounsie popMbl )KH3HU [ToaroroBka yCTHBIX COOOIIEHUH C
npe3eHTalue (BUpycHble U OakTepuaibHbIC
3a0oseBanus. OOMe TPUHITUIIBI
UCIIO0JIb30BaHU JIEKAPCTBEHHBIX BEIIECTB.
OcoOeHHOCTH TPUMEHEHUSI aHTUOHMOTHKOB)
OK 02 Tema Nel.8. ®poHTaATIBHBINA OITPOC
OOwmeH BemecTB u 3arosHeHNEe CPaBHUTEILHON TaOIHIIBI
IIpeBpallleHNe SHEPIUU B XapaKTepUCTHK TUIIOB OOMEHa BELIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cyx1eHre o BoIpocam JIEKIIUU
OK 04 JKU3HEHHBIN TUKIT KJIETKH. Pa3paboTka JIeHThI BpeMEHH )KM3HEHHOTO
Muro3. Melio3s LUKJIA
Paspnen 2. Ctpoenue u KonTponbnas pabora "Ctpoenue u GpyHKuun
(pyHxuumn opranuszma opranusma’’
OK 02 Tema Ne2.1. OuenuBaemas 1UCKycCus
OK 04 Ctpoenue opranuzMa Pa3paboTka MEHTaJIBHOW KapThl TKAHEH,
OpPraHOB U CUCTEM OpraHOB OpPraHU3MOB
(pacteHusi, )KUBOTHBIE, UEJIOBEK) C KPAaTKOM
XapaKTePUCTUKON UX (PYHKIMM
[TonroToBka u nmpeacTaBiIeHUE YCTHBIX
coO0IIeHUH ¢ Tpe3eHTanueld (MMMYHHUTET,
UHQEKIMOHHbIE 3a00J1€BaHMs, STTHIEMHH,
BaKI[MHAIINS)
OK 02 Tema Ne2.2. OpOHTAIBHBIN ONIPOC
@OpMBI pa3MHOKEHUS 3anonHeHue TabauIbl ¢ KpaTKou
OpPraHHU3MOB XapaKTEepUCTUKON U TpuMepaMu Gopm
Pa3MHOXKEHHUS OpraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka 1eHTHI BpEMEHH C
OK 04 OHTOreHe3 ;KUBOTHBIX U XapaKTEPUCTUKOM 3TAIIOB OHTOT€HE3a
YyesIoBeKa OTZIEJILHOM T'PYIIION )KUBOTHBIX U YEJIOBEKa
10 MUKpPOTpyTIIaM
Tect/onpoc
OK 02 Tema Ne2.4. CocraBrieHne )XKMU3HEHHBIX LIMKJIOB PACTEHUIN
OK 04 OHTOreHe3 pacTeHu 0 oT/Ie7aM (MOXOBHUIHBIE, XBOIICBUIHBIC,
MaIIOPOTHUKOBU/IHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OcHoBHble noHATUSA reHeTukn  |Tect
OK 02 Tema No2.6. @poHTATBHBIN OITPOC
OK 04 3aKOHOMEPHOCTH Tect o Bonpocam JeKuu
HaCJIeTOBaHUs Pemenue 3anay Ha onpenenenne

BEPOATHOCTU BOSHUKHOBCHU
HACJICACTBECHHBIX IPHU3HAKOB IIPXU MOHO-, IA-,
HOJ'II/IPI/I6pI/II[HOM " aHAJIM3UPYHOIICM
CKpC€IMBaHHUH, COCTAaBJICHUC
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TCHOTUITMYCCKUX CXEM CKPCIIUBAHHA

OK 01
OK 02

Tema Ne2.7.
BsauMonaelicTBue TeHOB

Tect

Pa3zpaboTtka rioccapus

Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX MPU3HAKOB IIPHU PA3JINYHBIX
TUIIAaX B3aUMOJIEUCTBUS T€HOB, COCTABICHUE
TCHOTUIIMYCCKUX CXCM CKPCIIUBAHUA

OK 01
OK 02

Tema Ne2.8.
CLEIUIEHHOE HACIEIOBAHUE
MPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX MPU3HAKOB IIPU
CLEIJIEHHOM HacJIeIOBaHNUH, COCTaBICHUE
TCHOTUIIMYCCKUX CXCM CKPCIIUBAHUA

OK 01
OK 02

Tema Ne2.9.
I'eneTuka nona

Tect

PazpaboTtka rioccapus

Pemenue 3agau Ha onpeieeHne BEPOSITHOCTH
BO3HUKHOBEHMS HACIIEJCTBEHHBIX MPU3HAKOB,
CICIUICHHBIX C II0JIOM, COCTaBJICHHE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.10.
[eHeTnka yenoBeka

Tect

Pazpabotka rioccapus

Pemrenne 3amad Ha onpeneneHue BEpOATHOCTH
BO3HHUKHOBEHHs HACJIEICTBEHHBIX IIPU3HAKOB,
HCIIONB3Ysl METO/Ibl TEHETUKH YEJIOBEKa,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpELIUBaHUs

ITonroToBka ycTHBIX COOOIIEHUI €
MPE3EHTALNEN O HACJIEICTBEHHBIX
3a00JIeBaHUAX YEJIOBEKa

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH U3MEHUYUBOCTH

Tect

Pemenue 3agau Ha onpeneneHre Tuna
MYTallMH IIPU NIepeaye HacaeACTBEHHbBIX
MPU3HAKOB, COCTaBJICHHE T€HOTUITUYECKUX
CXEM CKpPEIIUBAHUSA

OK 01
OK 02

Tema Ne2.12.
Cenekiusi OpraHu3MOB

Tect

Pa3paboTka rioccapus

Pemenue 3agad Ha onpeieneHne BO3MOKHOTO
BO3HHUKHOBEHMS HACJIECTBEHHBIX IPU3HAKOB
0 CENEKIINH, COCTaBICHNE TeHOTUITHIECKIX
CXEM CKpPEIIUBaHUS

Paznen 3. Teopusi 3Bo/11ounu

KontponbHas padora “Teopetnueckue
aCIIEKTHI 3BOJIIOIMH KU3HU Ha 3emie”’

OK 02
OK 04

Tema 3.1.
Hctopus 3BOIFOIIMOHHOTO
YUYEHUS

@pOHTAIBHBIN ONPOC
Pa3paboTka 1eHTHI BpeMEHU pa3BUTHUS
SBOJIIOLIMOHHOTO YYEHUs

OK 02

Tema 3.2.
MuxkposBoIrOLus

@pOHTAIBHBIN ONPOC
PazpaboTka rioccapust TEpMUHOB

OK 02

Tema 3.3.
Makpo3Botronus

OreHrBaeMasi TUCKYCCHUs
Pazpabotka riioccapusi TEpMHUHOB
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OK 02

Tema 3.4.

@poHTaATBHBIN OITPOC

OK 04 Bo3HuKHOBEHHE U pa3BUTHE IToaroroBka u NpeACTaBICHUE YCTHOTO
KU3HU Ha 3emiie COOOILIEHUS U JIEHThl BpEMEHN BOSHUKHOBEHHS
Y Pa3BUTHS )KUBOTHOT'O U PACTUTEIHHOTO
Mupa
OK 02 Tema 3.5. OpOoHTATBHBIN OMPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3paboTka eHT BpeMeH! U MEHTaJIbHBIX
AHTPOIIOTEHES KapT Ha BBIOOP:
“DBONIOLIMS COBPEMEHHOTO YeJIoBeKa”,
“Bpems 1 myTH paccesieHus YeJIoBeKa 1o
wianete”, “BiusiHue reorpadudeckoil cpes
Ha MOpGOIIOTHIO U (PU3HOJIOTHIO YeJoBeKa”,
“YenmoBeueckue pachl’”’, 00CyxaeHnue
Pasnen 4. Dxosorus KounrpoJabsHas padora “Teopernueckue
acHeKThl IKOJIOTHn”
OK 01 Tema 4.1. TecT mo sKoJ0rHYECKHM (paKTopaM U cpejiaM
OK 07 Okonorunyeckue HakTopel U YKU3HU OPraHU3MOB
Cpe.bl KU3HU.
OK 01 Tema 4.2. CocraBiieHHEe CXEM KpyroBOpOTa BEILECTB,
OK 02 [Tomymsius, cooO1iecTna, WCIIONb3Ysl MaTepHUAJIbI JICKIUU
OK 07 HKOCUCTEMBbI Pemenue npakTuko-OpueHTUPOBAHHBIX
pacueTHBIX 3aJaHHil 110 epEeHOCY BEIIEeCTBA U
SHEPTUU B SKOCUCTEMAX C COCTaBIIEHUE
TpoUUeCKUX LIeTiel U mupaMuj] OMOMacchl U
SHEPTUH
OK 01 Tema 4.3. OneHuBaemasi IUCKyCCUs
OK 02 buocdepa - rmodansHas Tect
OK 07 HKOJIOTMYECKasi CUCTEMA Pemenue npakTuKo-OpuEeHTUPOBAHHBIX
pacyeTHBIX 3aJ1a4 Ha ONpeAeNICHUE II0IIA N
Haca)kJIeHUH JJIsl CHU)KEHUS KOHLEHTPaLlun
YTJIEKHUCIIOTO Ta3a B aTMoc(epe CBOEro
peruoHa npoKMBaHUs
OK 01 Tema 4.4. Tect
OK 02 BiusiHME aHTPONIOTr€HHBIX Perenne nmpakTUKO-OpUEHTUPOBAHHBIX
OK 04 dakTopoB Ha 6uochepy pacYEeTHBIX 3aJIaHUM 110 COXPAHEHUTO
OK 07 IIPUPOJHBIX PECYPCOB CBOErO PETHOHA
MIPOKUBAHUS
OK 02 Tema 4.5. OueHuBaemasi AUCKyCCUS
OK 04 Bnusiaue couunanbHo- BrinosiHeHUSsI MPaKTUYECKUX 3aJaHUI:
OK 07 HKOJIOTHUECKUX (PaKTOPOB Ha “OmnpeneneHne CyTOYHOTO pallioHa MUTaHus
3I0pPOBbE UEIIOBEKA “Co3nanne MHAMBUIYaIbHOW MAMSTKHU 110
OpraHHU3aIiK pallMOHATBHON (PU3HUECKOM
AKTUBHOCTH
Brimonnenue nabopatopHoi paboTel Ha
BBIOOD:
"YMcTBeHHas: pab0TOCTIOCOOHOCTH",
"Bnustaue abnotnuecknx (HakTopoB Ha
YyenoBeKa (HU3KHUE U BHICOKHE TeMIEpaTyphl)"”
[TpodeccunonanbHo- 3amuTa Keiica: IpeAcTaBlIeHUE pe3ynbTaToB
OpPUEHTUPOBAHHO CO/IEP)KAHUE  |pellIeHuUs! KeHCOB (BBICTYIIJICHHUE C
Pazgen 5. buonorus B ;ku3HuU MpEe3eHTALNEH )
OK 01 Tema 5.1 BrimonHenue ketica Ha aHau3 HHGOpPMAIUHU O
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OK 02

buorexHooruu B ;KU3HU

HAaYYHBIX JOCTHIKCHHUAX B obnacTu

OK 04 KaXX10TO TeHETHYECKUX TeXHOJIOTUM, KIIETOYHOMN
K 1.1 WH)KEHEPHUH, TTUIIEBBIX OMOTEXHOIOTHH (110
rpyImam), IpeICTaBICHUE PE3YIbTaTOB
pelIeHHS KEeMCoB
OK 01 Tema 5.2. BrimonHenue kelica Ha aHaIu3 HHGOpPMAIUHU O
OK 02 buotexHosoruu u pacTeHus Pa3BUTUU OMOTEXHOJIOTHH C HCIIOJIb30BaHHEM
OK 04 pacTeHui (10 rpyInam), IpeaCcTaBICHUE
IIK1.1 pPe3yIbTaTOB PEIICHUS KEHCOB
Pasznen 6. buoskonornyeckue  |IIpeacraBieHue pe3ynbTaToB BHIIOJIHEHUS
MCCJICIOBAHUS y4e0OHO-UCCIIeIOBATENLCKUX POEKTOB
(BBICTYILIEHUE C NTPE3ECHTALUEH)
OK 01 Tema 6.1. BrimonHenue nabopaTopHbIX paboT Ha BEIOOP
OK 02 OCHOBHBIE METO/IbI B MUHUTPYMIAX:
OK 04 OMO3KOIOIrHUECKUX 1. Bimmstnue Temneparypsl Ha pocTa U
OK 07 HUCCIEe0BAaHUN (hU3HOTOTYECKYI0 aKTUBHOCTD
JIPOMKKEBBIX KIETOK
2. Brnusinue yrieBogoB Ha pocTa U
(U3NOTOTHYECKYIO aKTUBHOCTD
JPOAOKEBBIX KIIETOK
3. CoueTaHHOE BIHMSIHUE TEMIIEPATYPHI
U YTJIEBOJOB Ha pOCTa U
(U3NOTOTUYECKYIO aKTHBHOCTD
JPOAKEBBIX KIIETOK
OK 01 Tema 6.2 Brinonnenue yueOHO-HUCCIE0BATEIBCKOTO
OK 02 buoskonoruueckuii MPOEKTa Ha BBIOOP:
OK 04 AKCIIEPUMEHT 1. OreHka KauecTBa aTMOC(HEepHOTO
OK 07 BO3yXa
2. OreHka KayecTBa MOYB METOJIOM
dbuToTeCTUPOBAHUS
3. Omnenka KkayecTBa BOJ

MIOBEPXHOCTHBIX BOJOEMOB I10
OpraHoOJIeNTUYECKUM U PU3UKO-
XMMHYECKUM CBOMCTBaM

4. Bnusinue I1AB Ha poct u pa3Butne
CEMSH BBICIIUX PaCTCHUN
5. BnusiHue coneBoro 3arpsi3HeHus: Ha

POCT U pa3BUTUC CEMSH BBICIIUX paCTeHI/II\/’I
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