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1. O0mas xapakTepucTUKa padoyveil mporpaMmMsbl 001e00pa3oBaTeIbHON TUCHUIIMHBI
«BHUOJIOT' U

1.1. MecTo McuMIJIMHbI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CIIO:

OobmeoOpa3oBatenbHas aucHumuinHa «buonorusy sBisercs 00s3aTeNBHON YaCTBIO
00111e00pa30BaTENIBHOTO MHUKJIA 00pa3oBaTeabHOM mporpaMmbl B cooTBeTcTBUU ¢ PI'OC CIIO mo
cnenuaibpHocTh JleueOHOE nemo.

Ob6meoOpa3oBarenbHas aucuuiuinHa «buomorus» 0a30BbId  ypOBEHb HW3Yy4aeTCsl B
00111600pa30BaTEILHOM ITUKJIE YI€OHOTO TIaHa OCHOBHOM MpodecCHOHATBHOM 00pa30BaTeIbHON
nporpaMmmsl crienuanbHoctd 31.02.01

TpynoemkocTs aucuuiuinHbl «buonorus» cocrasiser 144 uvaca, u3 KoTtopsix 24 yaca
BKIIIOUAET MPO(ecCHOHATBHO-OPUECHTHPOBAHHOE COJCpKaHUE, YCHIUBAIONIee MPOPIIbHYIO
COCTaBJISIONLYIO IO cnenuanbHocT 31.02.01.

[TpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHUE BBHIOMPACTCS MO OOBEKTY H3YUYEHUS
“Yenosek™.

1.2. Heau 1 miianHupyemMblie pe3yabTAThl 0CBOCHUSA IUCHUIIINHBI:

1.2.1. e TUCUUILIMHBI

Heab: popMupoBaHre y 00yIarOIIMXCsl CUCTEMBI 3HAHUN O PA3IMYHBIX YPOBHSX JKU3HH CO
3HAHMEM COBPEMCHHBIX TIPEJCTABICHUNW O IKUBOW TMPUPOJE, HABBIKOB IO IPOBEICHUIO
OMOJIOTUYECKNX UCCIICJIOBAaHUA C COOJIFOJICHUEM JTHYECKUX HOPM, apryMEHTHPOBAHHOU
JMYHOCTHON TO3ULIUH 110 OEPEKHOMY OTHOILIECHHIO K OKpYXKaroIlel cperie.

3agaun:

* oay4yeHue (yHIaMEeHTAIbHBIX 3HaHUI 0 Ononornyeckux cucremax (Kmerka, Opranusm,
[Monynsmms, Bua, Dkocucrema); UCTOpUM PA3BUTHS COBPEMEHHBIX IPEACTABICHHN O YKUBOU
IPUPOJIE, BBIIAIOIIMXCS OTKPBITHSX B OMOJOTMYECKON HayKe; poiu OMOJIOrMYecKoil HayKu B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpaA; METOJaX Hay4yHOTro
MO3HAHMS;

* OBJIaJICHUE YMEHUSMU JIOTUYECKU MBICIIUTh, 00OCHOBBIBATH MECTO U POJIb OMOIOTHUECKUX
3HAHUH B IPAKTUYECKOM ACATEIBHOCTH JIFOAECH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUI; ONIPEACIIATh
JKUBBbIE 00BEKTHI B IPUPOJIC; MPOBOJUTH HAOTIOCHHS 32 IKOCHCTEMAaMHU C TENIbI0 MX OMHCAHUS U
BBISIBJICHHUSI E€CTECTBEHHBIX U AaHTPONOICHHBIX W3MEHEHUN; HaXOAWTh U aHaJU3UPOBATH
nH(OPMAITHIO O KUBBIX 00BEKTaX;

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi B IMpolecce M3ydyeHUs: OMOJOTUYECKUX SBJICHMI; BBINAIOIIUXCS JOCTHKCHUN
OMOJIOTUH, BOIISAIINX B OOIICYETIOBEUECKYIO KYIbTYPY; CIOXKHBIX U MPOTUBOPEUUBBIX MyTeH
Pa3BHUTHS COBPEMEHHBIX HAYYHBIX B3IJISAIOB, HICH, TEOPHI, KOHIIETIIINUN, TUIIOTE3 (O CYIIHOCTH H
MIPOUCXOXKICHUHN KU3HU, YEIIOBEKA) B X0/ paOOTHI ¢ Pa3IMUYHBIMA UCTOYHUKAMH WH()OPMALINN;

* BocmUTaHWE YOEXKICHHOCTH B HEOOXOJUMOCTH TMO3HAHUS KUBOW MPHUPOIHI,
HEOOXOJUMOCTH PaIlOHAIBHOTO MPUPOAOIOIB30BaHUs, OEPEKHOrO0 OTHOLIECHUS K MPUPOIHBIM
pecypcam u oKpy»Karouiei cpene, CoOOCTBEHHOMY 3/10pOBbIO; YBa)KEHHUSI K MHEHHUIO ONIIIOHEHTA MTPH
00CyX)IeHUU OMOJIOTUYECKHUX TTPOOIIEM;

* UCIOJIb30BaHUE MPHUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUH U YMEHHUH B MOBCETHEBHOM
JKU3HU ISl OIIEHKHW TIOCTIEACTBHI CBOCH NEATENBHOCTH (M ACSITENBbHOCTU IPYTHX IOJEH) 1O
OTHOILICHHUIO K OKPY)KAIOLIEH cpene, 3M0pOBbIO OPYTUX JIOAEH M COOCTBEHHOMY 370POBBIO;



000CHOBaHUE U COONIOZICHUE Mep MPODUIAKTHKN 3a00JIEBaHM, OKa3aHUE MEPBOM TTOMOITU MPH
TpaBMax, COOJIIOICHHE TIPABHII TTOBEICHUS B TIPUPOJIC.

1.2.2. [lnannpyemble pe3yJibTAThI OCBOCHHS 0011e00pa30BaTEJIbHON IMCUUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue AUCUUIUIMHA UMeeT npH popmupoBanuu u pazsutuu OK u I1K:

OK: OK 1,0K 2, 0K 4, 0K 7

IIK:



Koa m

IInanupyemMbie pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI

HAHMMEHOBaHUe
¢opmupyempIx O0mue JucuunjuHapHble
KOMITeTeHI Ui

OK 01. B yacTu Tpya10BOro BOCIMTAHMS: - copMupoBaTh 3HAHHS O MECTE M POJHM OHOJIOTHH B

Br16upaTh criocoOsI
penieHus 3a1a4
npodeccroHabHOM
ACATCIIbHOCTHU
MNPUMCHUTCIILHO K
Ppa3siInuHbIM
KOHTEKCTaM.

- TOTOBHOCTh K TpPYAYy, OCO3HAHHWE I[CHHOCTH MacCTepCTBa,
TpyIoIto0ue;
- TOTOBHOCTh K aKTUBHOU ACATCIIbHOCTHU TEXHOJIOTHYECKON U

COLIMAJIbHOW HANpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,

IJIaHUPOBATH )41 CaMOCTOATEIIBHO BBITIOJIHATH TaKYyro
ACATCIIbHOCTD,
- HWHTEpeC K pa3Iu4HbIM cdepam  MpoQecCHOHATBHON

NEeSTETbHOCTH,
OBnazieHue YHHBEPCAIbHBIMA YYEOHBIMH TTO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JJOrMYecKme JeCTBUA:

- CaMOCTOSITeNbHO (OPMYJIMPOBATH U  aKTyaJIM3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATb Cyu[CCTBGHHBIfI IMMPU3HAK WK OCHOBAHUA IJId
CpaBHEHUs, Kiaccuukanuu u 0000IICHUS;

- ONpeAeNaTh IENU JeATEILHOCTH, 3a7aBaTh MapamMeTpbl U
KPUTEPUHU UX TOCTHKCHUS;

- BBIBJSITH  3aKOHOMEPHOCTH W TNPOTHBOpPEYHS B
pacCMaTprUBACMBIX ABJICHUAX,

-  BHOCUTb KODpPEKTHBEI B

ACATCIIBHOCTD, OLICHUBATH

COOTBECTCTBHUC PE3YyJIbTAaTOB OeiasaM, OLICHUBATH pUCKHU

HOCJIG,Z[CTBI/Iﬁ JACATCIIbHOCTH,

CUCTEME €CTECTBEHHbIX HayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTHHBI MHUpaA, B
MIO3HAHUM 3aKOHOB MPHUPOABI U PEUIEHUH >KU3HEHHO

BaXKHBIX COLIMATIHO-3TUYECKUX, HPKOHOMUYECKUX,
HKOJIOTUYECKUX TpoOJIeM YeJOBEYEeCTBa, a TaKkKe B
peleHnn BOIIPOCOB

MPUPOAONONIB30BaHUsA; B (OPMUPOBAHUU LIEHHOCTHOTO

PaLMOHAIBHOTO

OTHOIICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIJIAJE
POCCHICKMX W 3apyOeKHBIX YYEHBIX - OHMOJIOrOB B
pazBuTue Ouosoruu; (QYHKIUOHATHLHOWM TPaAaMOTHOCTH
YeNoBEeKa JJIsl PEIICHUS )KU3HEHHBIX MPoOeMm,

- YMeTh BIAJETh CHCTEMOH OHWOJOTMYECKHX 3HAHUU,
KOTOpasi BKIIIOYAET:

OCHOBOIIOJIararomue OHOJIOTHYECKHUE TCPMHHBI U TIOHATUSA

(KW3HBb, KJETKAa, TKaHb, OpraH, OpPraHu3M, BH]I,
MOMYJIANKS,  OKOCHCTEMA, OHOILICHO3, ounocdepa;
MeTaboIM3M, TOMEOCTa3, KICTOYHBIH  HMMMYHHUTET,
OnocuHTe3  Oenka, OWOMOJUMEpPHI,  JTUCKPETHOCTb,
CaMOpEeTYJISIIHS, CaMOBOCITPOM3BEICHNUE,

HaCJIEICTBEHHOCTh, U3MEHYMBOCTh, dHEPro3aBUCHUMOCTb,
POCT U pa3BUTHE);

Ouosiornyeckue Teopuu: kierouHas teopus 1. llIBanHa,
M Illneiinena, P. BupxoBa; KIOHAJIbHO-CEIEKTUBHOTO




- pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX
npobiem

0) 0a30BbIE HCCIEI0BATEIbLCKHE TeHCTBHS:

- BIIAJICTh HaBBIKAMHU y4eOHO-UCCIIEIOBATELCKOM 1 MPOCKTHON
NeSATETLHOCTH, HABBIKAMH Pa3pelIeHus Ipooiem;
MPUYHUHHO-CJIC/ICTBEHHbIE
aKTyaJIN3UpOBATh 3a7advy, BBIABUTAaTh TMIIOTE3Y €€ PEIICHHS,
HaXOJIUTh apryMeHThl  JJIs JIOKa3aTeIbCTBa

- BBISIBIIATH CBSI3U u
CBOHUX
YTBEpXKACHUH, 3a71aBaTh [IapaMEeTPbl U KPUTEPUU PELLIECHNUS,

- aHa.HI/I3I/IpOBaTB HOJIy‘-IeHHBIe B XOoA¢C peH_IeHI/IH 3a1a4uu
peByHBTaTBI, KpI/ITI/I‘IeCKI/I OCHHUBAThL UX ,Z[OCTOBepHOCTB,
HpOFHO3I/IpOBaTB N3MCHCHUEC B HOBBIX yCJIOBI/I}IX;

- yMeTh TICPEHOCHTH MO3HABATCIIGHYI0 U
MIPAKTUIECKYIO 00JIACTH KU3HEICATEIIBHOCTH;

- YMETh HWHTEIPUPOBATH 3HAHHS W3 Pa3HBIX MPEIMETHBIX
o0acTew;

3HaHUA B

- BBIIBUTaTh HOBBIE UJIEH, TPEJIAraTh OPUTUHAIBHBIE IIOJXObI
U PEILCHUS;

- CHOCOOHOCTh HMX HCIIONB30BaHMA B TIO3HABATENBHOW U
COLIMAJIBHOM ITPAKTUKE

nummynurera I1. Opaux, .M. MeunukoBa, XxpoMOCOMHast

Teopuss  HaciencrseHHoctw  T. MopraHa, 3aKkoH
3apozsieBoro cxojictea K. bapa, apostoniionHast Teopust
Y. JlapBuHa, CHHTETHYECKAsE TEOPUS SBOJIIOLUU, TEOPUS
anTporioreHe3a Y. JlapsuHa; Teopus 6uoreorenosa B.H.
CykauéBa; yuenuss H.M. BaBunoBa - o IleHTpax
MHOT000pa3us U MPOUCXOKACHUSI KYJIbTYPHBIX PACTCHHIH,
A.H. CeBeprioBa - 0 myTsSX W HaIpaBJICHUSAX SBOJIIOIUH,
B.U. Bepnanckoro - o 6uocdepe;

3aKOHBI (eIMHOOOpa3usi MOTOMKOB TEPBOTO MOKOJICHUS,
pacuieruieHus] MIPU3HAKOB, HE3aBUCUMOI'O HACIIEOBAHUS
npusHakoB [. MeHzensd, CUEIJIEHHOrO HacleI0BaHUs
MPU3HAKOB U HApyIIEHUs clerieHus reHoB T. Moprana;
TOMOJIOTHYECKHX PSIIOB B HACIIEICTBEHHOW N3MEHUYNBOCTH
H.N. BaBuinosa, reneTnueckoro paBaosecus k. Xapau u
B. Baitn6epra; 3aponermeBoro cxoxactBa K. bopa,
Oouorenernueckoro 3akoHa 9. ['exkens, @. Mromiepa);
MPUHIUIIBI (UUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH);
npaBuia (MuHumyMma HO. JluOuxa, 5KOJIOrHYECKOM
MUPAMHJIBI YUCENl, OMOMACCHI U DHEPTHH);

runote3sl (kKoamepBaTHoi A.M. Omapuna, NmepBHYHOTO
oynwoHa /. Xonneitna, mukpocdep C. Pokca, pudbo3nma
T. Yek);

- chopmupoBaTh YMEHHS pacKpbIBaTh COJEp>KaHUE
OCHOBOTOJIAralolux OHOJIOTMYEeCKUX TEOPUN U TUIIOTE3:
KJI€TOYHOM, XPOMOCOMHOM, MYTaLlMOHHOM,
SBOJIIOLIMOHHOM, TMPOUCXOXKIACHUS KU3HU U 4YEJIOBEKa;
BIAJICHUE CHUCTEMOM 3HAHMM 00 OCHOBHBIX METOHAX

HAay4YHOT'O IMO3HAaHUs, HCIOJIb3YyCMbIX B OMOJIOTHYECKUX




UCCIICIOBAHMUSIX  JKUBBIX OOBEKTOB M IKOCHUCTEM
(omucanue, W3MEpeHUE, NPOBEACHHE HAOIIONCHUN);
croco0aMy BBISIBJICHUS UM OICHKHM aHTPOIIOTEHHBIX
U3MEHEHUN B IIPUPOJIE;

- chopMupoBaTh YMEHHUS pacKpbIBaTh
OCHOBOMoOJararonme  OHOJOTHYEeCKHe  3aKOHbl U
3akoHomepHoctu (I. Mennens, T. Moprana, H.H.
Bagsunosa, O. I'ekkenst, @. Mromepa, K. bapa), rpanuist
WX IPUMEHUMOCTH K KHUBBIM CUCTEMaM,;

- YMETh BBIJIENATH CYIIECTBEHHBIC TPU3HAKH:

CTPOCHHUSI BHUPYCOB, KJIETOK IPOKAPHOT U 3SYKApHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTeOIIeHO30B, IKOCUCTEM U Orochephr;

CTPOCHHSI OpraHOB U CHUCTEM OpraHOB pPAacTEHUH,
KUBOTHBIX, UYEJOBEKa; IMPOLIECCOB >KUZHEIEATEIBHOCTH,
MPOTEKAIOIINX B OpPraHU3Max pacTeHH, XUBOTHBIX U
YeNoBeKa;

OMOJIOTUYECKUX IPOIIECCOB: oOMeHa BEIIIECTB
(Metabonn3m), MH(GOpPMAIUK U TPEBpAILEHUS SHEPTUH,
OpoXXeHHs, aBTOTPO(GHOIO U TeTepoTPO(HOrO THUIIOB
nUTaHus, GOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a,
ramMeToreHesa, ASMOpHOTeHe3a, IOCTAIMOPHOHATHLHOTO
pa3BUTHSA, PA3MHOKEHUS, WHJMBUIYabHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3a), B3aWMOJCHCTBUS T'EHOB,
reTeposuca;  JEUCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOMJIM3UPYIOLIETO, JABWXKYILIETO W  Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa; aJJIONATPUIECKOTO "
CHUMITaTPUYECKOTO BUJI000pa30BaHUs; BITUSTHUS
JOBUKYIIUX CHJI DBOJIONUU Ha TEeHO(OH[ TMOIYJISAINN;




MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOUTaHWs,
YepelOBaHMs HAMPABICHUA 3BOJIOIUH; KPYroBOpPOTa
BEIIECTB U MMOTOKA SHEPTUU B IKOCHCTEMAX;

- mpuoOpecTH OMBIT MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYyHOTO TIO3HAHMS, WCIOJIB3YeMbIX B  OHOJIOTHU:
HaAOJIIOJICHUST W OINHCAHUS KMBBIX CHCTEM, IPOIECCOB U
SIBICHUH; OpPTraHW3allid M TPOBEICHHUS OHOJOTHYECKOTO
OKCIICEPUMEHTA,  BBIIBMIKCHHS  THUIOTE3,  BBISABIIATH
3aBHUCHMOCTH MEXKIy HCCICAYEMBbIMA BEITUYHHAMH,
OOBSICHSITH TOJIyYCHHBIE PE3yJbTaThl U (OPMYITUPOBATH
BBIBOJIBI C MCTIOJIb30BAHUEM HAYUYHBIX MOHSTHIA, TCOPUH U
3aKOHOB;

- chopMUPOBAaTh YMEHHUS BBIJICIATH CYIICCTBCHHBIC
MPU3HAKA BHUPYCOB, KJICTOK TPOKAPHOT M 3YKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB,
OMOTEeOIIeHO30B U IKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BEIIECTB W NPEBpAIICHHS SHEPrUU B KIETKE,
dboToCHMHTE3a, TUIACTUYECKOTO W DHEPreTHYECKOTO
oOMeHa, XeMOCHHTE3a, MUT03a, MeH03a, OTIOI0TBOPEHUS,
pPa3BUTHUS U PA3MHOXKCHHS, WHIUBUIYATHLHOTO PA3BUTHS
opranuzMa (OHTOreHe3a), OOpbOBI 3a CyIIECTBOBaHHE,
€CTECTBEHHOTO otbopa, BH1000pa3oBaHMsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
BIIUSTHUS KOMITOHEHTOB JKOCHCTEM, aHTPOITOTCHHBIX
N3MEHEHHMH B  DKOCHCTEMaxX CBOEH  MECTHOCTH,
KpyroBOpOTa BEIIECTB M TPEBpAIllCHUE DJHEPTruu B
ouocdepe;

- chopMHpOBaATH YMEHUS IPUMEHSThH TOTyUYEHHBIC 3HAHUS
UL OOBSICHEHHSI OMOJIOTHYECKUX TPOIECCOB U SBJICHHUIA,




JUISL IPUHATUS NIPAKTUYECKUX PELICHUN B ITOBCEIHEBHOU
KM3HH C LeNb0 olecrieueHus O€30IIaCHOCTH CBOETO
3I0OPOBbSI U 3JI0POBbSI OKPYKAFOIIUX JIFOCH, COOJIIOICHHSI
3JI0pPOBOTO 00pa3a KU3HU, HOPM I'PAaMOTHOT'O TIOBE/ICHUS B

OKpY Karoleun MPUPOAHOMN cpene; MMOHUMAaHUE
HEOOXOIMMOCTH HCIIOIL30BaHUS JOCTHOKCHHM
COBPEMEHHOW  OMOJOTMM W  OWOTEXHOJOTHH ISt
paIrMoOHAIBHOTO MIPUPOIOTIONH30BAHMS; yMEeHHe
HCIIOJIB30BATh COOTBGTCTBYIOH_II/IG apI‘yMeHTBI,

OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO W CHMBOJIUKY JUIS
JI0Ka3aTelnbCcTBa  POJCTBA OpTaHU3MOB pa3HbIX
CUCTEeMAaTUYECKUX TPYII;, B3aUMOCBSI3M OPraHU3MOB U
cpeapl  OOWTaHMS, EIWHCTBA  YEJIOBEYECKHX  Pac;
HEOOXOIMMOCTH 3/I0POBOTO 00pa3a >KW3HH, COXPaHCHUS
pasHOOOpa3usi BUAOB M OJKOCHCTEM, KakK YCIOBHS
COCYIIIECTBOBAHMSI IPUPO/IBI U YEIOBEUCCTBA,

- chopMHpPOBATh YMEHHUSI peniaTh OMOJIOTHYECKUE 3a/1a4H,
COCTaBJISTh TEHOTUIIMYECKHE CXEMBbl CKpEIIMBAHUS IS
pa3HBIX TUIIOB HACJIEIOBaHUS MPHU3HAKOB y OPTaHU3MOB,
COCTABIISITh CXEMBI IIEpEeHOCa BEIIECTB M HHEPrUU B
9KOCUCTeMax (LIeMY MUTAHUS, TUIIEBIC CETH), BBISIBIIATH
MPUYMHHO-CJICICTBECHHBIC CBSI3M MEXIY HCCIEITyeMbIMU
OMOJIOTHYECKUMHU 00BEKTaMH, TIPOIIECCAMH U SIBJICHHUSIMU;
JeTIaTh BBIBOJBI U TIPOTHO3BI HA OCHOBAaHUU IOJTyYSHHBIX
pe3yIbTaToB;

- chopmupoBaTh yYMEHHUS KPUTUYECKH OILIEHUBATH
uH(pOpMaIIHIO OHMOJIOTUYECKOTO COJIepKaHus,
BKJIIOUAIOIIYI0 TICEBIOHAYYHBIC 3HAHUS W3 Pa3TUYHBIX
HCTOYHHKOB (CpelcTBa MacCOBOM MH(pOpMAINK, HAYYHO-
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MOMYJISIPHBIE MAaTEPUAIIbl); HHTEPIPETUPOBATH ITHUECKUE
ACTIeKThl COBPEMEHHBIX UCCIICJJOBaHWI B OHOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH; paCCMATPUBATh TI00aThHBIC
IKOJIOTHYECKUE POOIIEMBI COBPEMEHHOCTH,
dbopMHUpOBaTh MO OTHOIIEHWIO K HUM COOCTBEHHYIO
MO3UIMIO, YMEHHE OICHMBAThb ATHYECKHUE AaCIEKThI
COBPEMEHHBIX HMCCIICOBAaHUN B 00JaCTH OMOTEXHOJIOTHH
u TEeHETHYECKUX TEXHOJIOT Uil (K1IOHUpOBaHUE,
HCKYCCTBEHHOE OILIOIOTBOPEHHUE, HAIPaBIEHHOE
W3MEHEHHEe TEeHOMa ©  CO3JaHhEe  TPAHCTEHHBIX
OpPraHHU3MOB);

- chopmupoBaTh yMEHHS CO3[aBaTh COOCTBEHHBIC
MUCbMEHHBIE M  YCTHBIE COOOUICHHS Ha OCHOBE
OMOJIOTHYECKOU uHdopmaun u3 HECKOJIBKUX
UCTOYHUKOB, TPAaMOTHO HCIOJNb30BaTh MOHATUHHBIN
amnmapat OUOJIOTHH;

- yMeTb BBIABUTAaTh THUIOTE3bl, MPOBEPATH MX
AKCIIEPUMEHTATBHBIMUA CPEJICTBAMU, (DOpMYIHpYs IIelb
WCCIICIOBAHMS, AaHATU3UPOBATH MOJTYUYCHHBIE PE3yIbTaThI
U JIeTIaTh BBIBOBL;

- MpPUHUMATh YydYacThe B HAYYHO-HCCIIEIOBATEIbCKON
pabore 1O OWOJOTHM, DKOJOTHM W  MEIUIIMHE,
MPOBOIMMON Ha 0a3e MIKOJIbHBIX HAay4YHBIX OOIIECTB U
myOJUYHO MPEACTaBIATh IOJIyYEHHbIE pPE3yJbTaThl Ha
YUEHUYECKUX KOH(EPEHIUIX Pa3HOr0 YPOBHS;

B o0nactu eHHOCTH HAYYHOTO MTO3HAHMS:

Hcnonp3oBath - c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO

COBPEMCHHBIE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOMN

Cp€acTBa 1ouncka, IIPAaKTUKH, OCHOBAHHOI'O

- chopmupoBaTh YMEHHUS KPUTUYECKH OILIEHUBATH
nH()OPMAIIHIO OMOJIOTUIECKOTO COJIepXKaHUs,
BKJTIOUAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3TUYHBIX
HMCTOYHHUKOB (CpelICTBa MacCOBOW MH(OpPMAIIUH, HAYIHO-




aHaIn3a u
MHTEpIpeTauu
uHbopMaIuU U
nH(pOpPMalLOHHbIE
TEXHOJIOTUH JIs
BBITTOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
TEATEIEHOCTH.

CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MIOJIMKYJIbTYPHOM MUPE;
- COBEPILUCHCTBOBAaHUE SI3BIKOBOM M YUTATEIBCKON KYJIBTYPBI

KaK CpEeICTBAa B3aMMOJCUCTBHS MEXAY JIOJAbMU W MO3HAHUS

MUDA;
- OCO3HaHHWE ILIEHHOCTH HAay4YHOH MAESITEeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISTh MPOEKTHYIO U HCCJIEIOBATEILCKYIO

JeSTeNbHOCTh HHAUBUYAIBHO U B TPYIIIIE;
OBnazieHne YHUBEPCAIbHBIMU Y4YeOHBIMU ITO3HABATEIbHBIMU
JNEUCTBUAMMU:

B) paboTta ¢ nHpoOpManuei:

- BJIaJIeTh HaBBIKaMU IMOJIyueHHs] HHPOPMALIUU U3 UCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYILECTBIISATh MIOUCK, aHAJIN3,
CHCTEMaTHU3allMI0 U UHTEPIPETALNI0 HH(POPMALIMK PA3TUYHbIX
BUJIOB U ()OPM IIPEJCTABICHMUS;

- Cco3/laBaThb TEKCThl B pa3MuyHBIX (opMaTax € Y4ETOM
Ha3zHayeHus MHGpOpMALMKU M IEeJIeBOW ayAUTOpUH, BbIOMpas
ONTUMAIIbHYIO (hOpMY MPECTABICHUS U BU3yaJIH3alUH;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMAIUHU, e
COOTBETCTBHE ITPABOBBIM U MOPAJIBHO-3TUYECKUM HOPMaM;

- UCIOJIb30BATh cpeacTsa UH(POPMALIMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJOIMH B PELIEHUH KOTHUTHBHBIX,
3ajady = ¢

TEXHUKHU

KOMMYHUKAaTHBHBIX ~ M OpPraHU3aI[MOHHBIX
coOIroIeHrEM TpeOOoBaHM
0€30IacCHOCTH, TUTHUEHBI, PEeCypcoCOEpEeKCHHS, MPABOBBIX W

SPrOHOMUKH,

THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€30MacHOCTH;
- BJIaJIeTh HAaBBIKAMU PACIIO3HABAHUS M 3alIUTHl HHPOPMALINY,
MH(POPMAIIMOHHOH 0€301MacCHOCTH IMYHOCTH

MOMYJISIPHBIE MaTEpUabl); MHTEPIPETUPOBATH ATUUECKUE
ACIICKTbl COBPCMCHHBIX I/ICCJIG,Z[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,
MCOAUIIUHCE, 6HOT€XHOHOFI/II/I;

- MHTEPIPETUPOBATH 3TUYECKUE ACIIEKTHl COBPEMEHHBIX
WCCIIC/IOBAaHUI B OMOJIOTHUH, MEIUIIMHE, OMOTEXHOJIOTHH,
paccMaTpuBaTh TJ00aBHBIE AKOJOTUYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH MO OTHONICHUIO K HHUM

CO6CTBCHHYIO MMO3UIMI0, YMCHUE OLCHUBAThb 3THYCCKHUC

ACIICKThI COBPCMCHHBIX I/ICCJIG,Z[OBaHI/Iﬁ B O6J'IaCTI/I
6HOT€XHOHOI‘I/II/I )41 TEHCTUYCCKUX TEXHOJIOTUH
(KJTOHUpOBaHWE,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHUE,
HampaBlICHHOE HW3MEHEHHWE TEeHOMa U  CO3/IaHue
TPAHCTCHHBIX OPTaHU3MOB);

- chopMHpoBaTh YMEHHS CO37aBaTh COOCTBEHHBIC
MUCHbMEHHBIE W  yCTHBIE COOOIIEHWST Ha OCHOBE
OMOJIOTHYECKOU uHdopmauu u3 HECKOJIbKUX
WUCTOYHHUKOB, TPAMOTHO HCIOJBb30BATh TOHSATHITHBIN

ammapar OMOJIOTun
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OK 04.

D¢ dexTuBHO
B3aMMOJIEHCTBOBATH U
paboTaTh B

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATCIBbHOCTH U
CaMOOIPCACICHUTIO,
-OBJIaJICHUC HaBBIKaMH y‘IeGHO-I/ICCHGHOB&T@HBCKOﬁ,

MPOEKTHOM U COLMAJIbHOW JIEATEIbHOCTH;

- chopmupoBaTh yMEHHS CO3[aBaTh COOCTBEHHBIC
MUCbMEHHBIE H  YCTHBIE COOOIICHHWS HAa OCHOBE
OMOJIOTUYECKOI UHpOpMALIUU u3 HECKOJIBKUX
HWCTOYHHUKOB, TPAaMOTHO HCIOJIb30BATh IOHSITUHHBIN

KOJJIEKTUBE U OBjaneHue  YHHBeEpPCAJbLHbIMH KOMMYHHUKATHUBHBIMHU | arnmapaTt OMOJIOTHH;
KOMaH/JE. NeldCTBUAMU: - yYMeTh BBIJIBUTAaTh THUIOTE3bl, TMPOBEPATH  HUX
0) coBMecTHas JesATeJIbHOCTh: AKCIICPUMEHTAIBHBIMUA CpeICTBaMHU, (OPMYIUPYS LEb
- TOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U | UCCIICIOBAHUS, aHAM3UPOBATH TMOJYYCHHBIC PE3YJIbTAThI
WHIUBUAYATHHON PabOTEHI; M JICJIaTh BBIBOJIBI,
- HpI/IHI/IMaTI: neian COBMGCTHOﬁ ACATCIBbHOCTH, | - HpI/IHI/IMaTI: y‘-IaCTI/Ie B HayLIHO-I/ICCHGI[OBaTeHBCKOI\/'I
OpPraHU30BBIBaTH M KOOPAMHHUPOBATH JCWCTBUS TO ee | paboTe 1m0  OHOJOTMM, OJKOJOTHM U  MEIUIMHE,
JOCTHIKEHHUIO: COCTABIIATH TUIAH ICHCTBHIMA, paclpeesisiTh pOJid | MPOBOAMMOII Ha 0a3ze IIKOJBHBIX HAyYHBIX OOIIECTB U
C YyYEeTOM MHEHHMH YYaCTHHKOB OOCYXJaTh pPE3yJbTaThl | MyOJIMYHO TMPEJACTABIATh TOJYyYCHHBIC pe3yJbTaThl Ha
COBMECTHOM palbOTHI; YUCHUYECKUX KOH(EPEHIUAX PAa3HOTO YPOBHS
- KOOPJIMHUPOBATH U BBITIOTHATH PA0OTY B YCIOBHSIX PEAIbHOTO,
BUPTYAIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,
- OCYNIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE ITOBEJCHUE B
paBHI/I‘IHBIX CI/ITyaI_[I/I}IX, HpOHBH}ITB TBOp‘IeCTBO 148
BOoOOpakeHue, ObITh HHUITUATUBHBIM
OBJageHnue YHHUBepPCaJbHBIMU peryasiTABHBIMU
JeHCTBUSIMM
I') NPUHATHE ce0sl U IPYTUX JIIOJeil:
- IPUHUMATh MOTUBBI M apTYMEHTHI APYTHUX JIFOACH TPH aHATTH3E
PEe3yIBTATOB ACITEIHHOCTH;
- MpU3HABATh CBOE MPABO M MPABO APYTHUX JIFOICH HA OMIMOKH;
- paBBI/IBaTI: CHOCO6HOCTB IIOHUMATh MI/Ip C IMo3unuu I[pyFOI‘O
yeIoBeKa
OK 07. B 00/1acTH SK0JI0THY€CKOr0 BOCIUTAHUA: - BJIAIETh CUCTEMOH 3HAHUH 00 OCHOBHBIX METOIAX
CopelicTBOBaThH Hay4YHOTO TO3HAHUS, WCIOJIB3YEeMBIX B OHOJIOTHYECKUX
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COXpPaHEHMIO
OKpYKaroIlEe Cpeabl,
pecypcocOepexeHuIo,
IPUMEHSATH 3HaHUS 00
W3MEHEHHHU KJIMMaTa,

- ¢(hOpMUPOBAHHOCTH 3KOJIOTUYECKON KYyJBTYpHI, IIOHUMAaHUE
BIIMSIHUS COLIMATIbHO-I)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE
NPUPOJHON W COLMAIBHOM Cpeibl, OCO3HAHHE TII00ATHLHOTO
XapakTepa dKOJIOTHYECKHX Mpo0iIeM;

- TUTAHUPOBAHUE U OCYUIECTBIICHUE JNEUCTBUU B OKPYKAIOIICH

HCCIICIOBAHUAX  JKMBBIX OOBCKTOB M  DKOCHCTEM
(omucanue, W3MEpeHUE, NPOBEACHHE HAOIIONCHUN);
croco0aMy BBISIBJICHUS UM OICHKHM aHTPOIIOTEHHBIX

W3MEHEHUH B IPUPOJE;
- YMETh BBIABIIATh OTJIMYWUTEIBHBIE NMPU3HAKU JKUBBIX

MIPUHIIMIIBI cpele Ha OCHOBE 3HaHHUS IeJiell YCTONYMBOIO pAa3BUTHS | CUCTEM, B TOM 4YHCIE€ TPUOOB, pacTEHUM, KUBOTHBIX U
OEpEKITUBOTO YEJIOBEUECTBA; YeJIOBEKA; MPUCITOCOOIEHHOCTh BUJIOB K Cpelie OOUTaHUs,
MIPOU3BO/ICTBA, aKTUBHOE  HEMNpUATHE  JCHCTBHM, MNpUHOCAIUX  Bpel | aDMOTHYECKUX M OMOTUYECKUX KOMIIOHEHTOB IKOCHUCTEM,
3¢ HeKTHBHO OKpY>Kalolllel cpeje; B3aUMOCBsI3€M OpraHU3MOB B COO0O0IIIeCTBax,
JeCTBOBATH B - YMEHHE MPOTHO3UPOBATh HEOIATOMPUATHBIC HYKOJIOTUYECKUE | aHTPOTIOTEHHBIX HW3MEHEHUH B OSKOCHUCTEMax CBOEH
Ype3BBIYAITHBIX MOCIEACTBHS TPEIIPUHUMAEMBIX ACHCTBHM, MPEIOTBPAIIATh | MECTHOCTH;
CUTYaIlUsX. uX; - yMeTh  BBIIENATH  CYUICCTBCHHBIE  IPHU3HAKU
- pacuiMpeHue OmbITa JEATEIbHOCTH  HKOJIOTMYECKOH | OMOIOrMuecKux MIPOLIECCOB: oOMeHa BEIIIECTB
HaIpaBJIECHHOCTH; (MeTabonm3M), UHGOPMAIMK W TPEBPAIICHHUS DHEPTHH,
- OBJAJCHHWE  HaBBIKAMH  y4eOHO-MCCIIEIOBATEILCKOM, | OpPOKEeHMs, aBTOTPO(HOTO H TETEPOTPO(HOrO THIIOB
MPOEKTHOM U COIMATIbHON JEATEIIbHOCTH nuTaHusl, POTOCHHTE3a M XEMOCHHTE3a, MUTO03a, MEH03a,
ramMeToreHesa, ASMOpHOTeHe3a, IOCTAIMOPHOHATHLHOTO
pa3BUTHSA, DPA3MHOKEHUS, HWHIWBHUIYATLHOTO Pa3BUTHS
opranu3mMa (OHTOT€HE3a), B3aWMOJCUCTBUS TEHOB,
rereposuca;  JCWCTBUH  HCKYyCCTBEHHOro  0TOOpa,
CTaOWIM3UPYIONIEro, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOI'O otOopa; aJJIONIaTPUIECKOTO u
CUMIaTPUYECKOTO BUJI000pa30BaHUs; BIIUSIHUS
JOBUKYUIUX CHJI 3BOJIONUU Ha TeHO(OH[ MOIYJISALNN;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOuTaHus,
YepeOBaHUs HAMPABICHUA 3BOJIONUH; KPYroBOpOTa
BEIIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAaX
IK
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2. CTpyKTypa U copep:xaHue 0011e00pa30BaTeJIbHON JUCIHIUILIIUHBI
2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Bup yueOHoit padoTbl O0bem B yacax
O0bem 00pa3zoBaTe/IbHOM MPOrPaAaMMbI IH CIIATIIMHbI 144
B T.Y.

OcHoOBHOe coep:kaHue 112
BT. 4..

TeopeTudeckoe o0ydeHue 68
MPAKTUYECKUE 3aHATUS 32
nabopaTOPHBIE 3aHITHS 12
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE 24
NMPUKJIATHOTO MOTYJIS)

TeopeThyecKoe 00ydeHne 8
MPAKTUYECKUE 3aHATUS 14
nab0paTOpPHBIE 3aHITHS 2
KonTtpouabHbie padoTsI 8

IIpomMe:xxyTouHasi aTTecTanusa (IK3aMeH) -




2.2. TeMaTH4yeCKMil IJIAH U COJAEPKAHUE TUCUUIIIMHBI

dopmupye
HaumeHoBanme Conep:xanue yuyeOHOro marepuasa (0CHOBHoe ¥ mpodeccuoOHAIbHO-OPHUEHTHPOBAHHOE), Oo0bem Mble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4yacoB KOMIIeTeH
A
1 2 3 4

Paszgea 1. Kiierka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 36
Tema 1.1. OcHoOBHOe coep:kaHue 2
Bbuosnorus kak Teoperuyeckoe o0yueHue: 2
HayKa Buonorus xak Hayka. CBsi3b OMOJIOTHU C JPYTUMHU HayKaMH: OMOXUMUs, Onodusnka, OMOHUKA,

reroreorpadus u ap. Ponb 1 Mecto 61o10rui B GOPMUPOBAHUU COBPEMEHHOMN HAy4YHOM KapTHHBI MUPA. OK 02

3HaveHne OMoIorndecKkux 3Hanui. icropust omonornu. 3Ha4eHHUE [UTOJIOTHHN ISl pa3BUTHS OUOJIOTHH 1

NIO3HAHUS TIPUPOABI. METOABI IUTOJIOTHH: MUKPOCKOTIHSI, XpoMaTorpadus, 31eKTpodopes, METOA MEYESHBIX

aTOMOB, tu(ddepeHnanbHoe HeHTPUYTUPOBAHKE, KYJIbTYypa KIETOK
Tema 1.2. O0mas OcHoBHOE coaepxxaHue 2
XapaKTepUCTHKA Teopernueckoe o0yueHue: 2
AHH3HH Paznoo0Opasue Ouocucrem. Opranuzanus OMOIOTUYECKUX CUCTEM. Y POBHH OpraHU3alUU OMOCHUCTEM:

MOJIEKYJIAPHO-TEHETHYECKUH, OPTaHOMIHO-KJIETOYHBIM, OPraHM3MEHHBIH, MOIYJISIHOHHO-BUI0BOIA, OK 02

HKOCHUCTEMHBIH (OnoreoneHoTn4eckuii), Onochepusiii. Hayku, n3yyaromue Onosornueckue 0ObeKThl Ha

pa3HBIX YPOBHIX OpraHU3auu )u3HU. O0mas XxapakTepUCTHKA )KU3HHU, CBOMCTBA )KUBBIX CHCTEM.

[poreccel, mporcxosaimue B OnoCucTeEMax
Tema 1.3. OcHoBHOE conepxxaHue 6
buosoruyeckn TeopeTnueckoe odyueHue: 2 OK 01
BaiKHbIC XUMUYECKUH cocTaB KICTKH. HeopraHndyeckue BemecTBa KJICTKH, HX OMOJIOTHYECKast POJIb. OK 02
XHMHTIECKHE Opranuyeckue BemiecTBa KieTku. buonornueckue nmonumepsl. benku. Ctpykrypa u GyHKIMH OETKOBOM OK 04
coeIMHEeHHs

MoJIeKyJbl. DepMeHTHI, MPUHIIMIT UX ACUCTBUS. YTIeBoabl. bruongornueckue GpyHKIUN yIIeBOOB.
Jlumuaet. OOmmii miad crpoenust. ['mapodunsHo-ruapodoOHbIe cBoiicTBa. Kitaccudukariys Iummuaos.
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buonornueckune Gynkiuu munuaos. AT®. Crpoenue monekynsl AT®. buonornueckue pynknun ATD

IIpakTnyeckune 3aHATHS:

Ponb GenkoB, yriaeBo10B U KUPOB B OpraHU3Me YelloBeKa. ButaMuHbl 1 OMOJIOrMYECKH aKTUBHbIE 100aBKH,
UX 3HaU€HUE B )KM3HHU OpraHu3Ma 4yejoBeka. [ uno- u aBuTaMiHO3bI UX nocneactsus. [Ipeacrapnenue
YCTHBIX COOOIIEHUI ¢ Ipe3eHTalel, TOArOTOBIEHHBIX 110 EPEYHIO HCTOYHUKOB, PEKOMEHOBAHHBIX
MpenoiaBaTesieM

JlabopaTopHble 3aHATHSA:

Jlaboparopnast pabota “OmnpeneneHue ButaMmuaa C B IPOIyKTax MUTAHUS
[TonroroBka BapuaHTOB OIbITa, HAOIIOACHHE 32 KAUECTBEHHBIMU PEAKIUSAMU, 3alI0JHEHHE paboyueit
TaOIUIIBI, MHTEPIIPETAIs HAOII0JaeMbIX SIBICHUH, (pOpMyITupoBaHHE BHIBOJIOB

JlaGopatopnas pabora «[ uapopuisHO-TUIPOPOOHBIE CBOICTBA JIUITHIOBY
[ToaroToBka BapuaHTOB OMbBITA, HAOIIOAEHUE U3MEHEHHS pAaCTBOPUMOCTH JIMIIMJIOB, 3aMl0JIHEHHE paboyeit
TaOIUIIBI, MHTEPIIPETAIs HAOII0JaeMbIX SIBICHUH, (popMyTupoBaHe BHIBOJIOB

Tema 1.4.
CTpyKTYypHO-
dyHKHOHANIBLHAS
opraHmu3anus
KJIETOK

OcHoOBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

N

Knerounas teopus (T. [lIBann, M. lneiinenH, P. Bupxo). OCHOBHBIE MOJIO0XKEHUS COBPEMEHHOU
KJIETOYHOU TeopuH. THUIIBI KJIETOK: SyKapuoTHUuecKas U npokapuotudeckas. CpaBHUTEIbHAs
XapaKTepUCTHKA KIIETOK SYKapHOT (PacTUTENbHOMN, )KUBOTHOM, IpuOHOIT). CTpoeHHE MPOKapUOTHIECKOM
kieTku. OCOOEHHOCTH CTPOCHHS TeTePOTPOGHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIeTOK. CTpoeHue
1a3MaTH4ecKoi MeMOpaHbl. TpaHCHopT BElIeCTB Yepes3 MiIa3MaTHYecKyro MeMOpaHy: MacCUBHBIN 1
AKTUBHBIA. DHAOINUTO3: MUHOLIUTO3, (paroruTo3. Ik301uTo3. O00I0UKa WK KileTouHas cTeHKka. CTpyKTypa
1 (QYHKIIMHU KJIETOYHON CTEHKH PacTEHUH, TpUOOB

[utorutasma. Lurozons. Lutockener. OnHoMeMOpaHHBIE OPraHOUABI KIETKU: SHIO0MIa3MaTuYecKas CeTh
(OIIC), anmapat I'onpmpku, TM30COMBI, IEPOKCUCOMBI, BAKYOJIH PACTUTENBHBIX KIIEeTOK. CTpoeHHe 1
(byHKIMK 0OJHOMEMOpaHHbBIX OpraHou 0B KieTku. Kierounsit cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHJIPUH, IUTACTU/IBL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOILIACTBI, X CTpOEHUE U QYHKIMU. SIAepHbIi annapaT KJIETKH, CTPOSHHE U (PYHKILIUH.

OK 01
OK 02
OK 04
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HememOpanHbie opraHOU b KJIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUHbIHN HIeHTp. OpraHousl
JBUKEHUSI: pECHUYKH U KTIyTUKU. CTpoeHue U QyHKIMU HeMeMOpPaHHBIX OPraHOUA0B KIIETKU

JlabGopaTopHble 3aHATHSA:

Jlaboparopnas pabota «CTpoeHUEe KIETKHU (pPACTCHHUSI, )KUBOTHBIE, TPUOBI) U KJICTOYHBIC BKIFOUCHUS
(kpaxmaii, KapOTHUHOUBI, XJIOPOILIACTHI, XPOMOILJIACTHI)»

[TpuoOperenue onbiTa MPUMEHEHHUS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBHITIOJIHEHUH JTAO0PaTOPHBIX
pabort. [TogroToBka MUKpOIpenapaToB, HaOIOIEHUE C TOMOIIBI0O MUKPOCKOTIA, BBISIBJICHUE Pa3Inunit
MEX1y U3y4aeMbIMH 00bEKTaMU, HHTEPIIPETALIMSI Ha0II01aeMbIX SIBICHUH, (POpMyIMpOBaHUE BHIBOJOB

Jlabopartopnast pabota «I[IporuiiaeMmocT MeMOpaHbI (TIa3MOJIN3, IETIIIA3MOIIU3)»

[TpuoOperenue onpiTa MPUMEHEHUS TEXHUKH MUKPOCKOITMPOBAHUS TIPU BBITIOJTHEHUH JIAOOPATOPHBIX
pabot. [ToaroToBKa MEKpOIpenapaToB, HAOIIOIEHUE C TOMOIIBI0O MUKPOCKOTIA, BEISIBJICHHE Pa3IHInii
MEXy U3y4aeMbIMU 00bEKTaMH, HHTEpIpETals HaOII0AaeMBbIX SBICHHH, (POPMYITHPOBAHNE BHIBOIOB

Tema 1.5. OcHoBHOE coaepxxaHue
CTpyKTYypHO- TeopeTnueckoe o0yueHue:
(yHKUHOHAILHBIE Crtpoenne XxpoMocoM. XpOMOCOMHBIM Ha0Op KIJIETOK, TOMOJIOTHYHBIE I HETOMOJIOTUYHBIE XPOMOCOMBI,
(¢akTopsl raruIOuIHbIN U nurutonaHbi Habop. Hyknennossie kucinotel. JJHK u PHK. Ctpoenne HykienHOBBIX OK 01
HaCJIeACTBEHHOCTH kuciaot. Hykneotuasl. KomruiemenTapusie a3otuctsie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JHK — OK 02
IBoOWHas crivpaib. MectoHaxoxaenue u ouonorndeckue ¢pynkmu JHK. IHK-skcnepruza. Bunsr PHK.
Oyukuuu PHK B kitetke
IIpakTHYecKkHe 3aHATHSA:
Pemrenne 3ama4 Ha onpeeneHue nocaeq0BaTeIbHOCTH HYKJICOTHIO0B
Tema 1.6. OcHOBHOe coep:kaHue
IIpoueccnl Teoperudeckoe o0yueHue:
MaTpU4YHOro cuHTe3a | Martpuunbiii cunte3 JJHK — permukanus. [punnune: pernmukanuun JJHK. Mexanusm perukanuu JTHK. OK 01
Penapamus JIHK (mopemnekaruBnas, mocTperuiekatuBHasi). Peakuuu MmatpuaHoro cuntesa. [IpuHnmmn OK 02

KOMIUJIEMEHTApPHOCTH B peakiusax MarpuuHoro cuHtesa. JJHK u rensl. ['eHeTnueckuii ko, ero CBOMCTBA.
Tpanckpunuus — matpuanbiii cuaTes PHK. Tpancnsamnus u e€ stanbl. Y cinoBus OMOCHHTE3a Oenka.
Crpoenue T-PHK u xonupoBanue amuHokucioT. Ponb pubocom B OnocuHTe3e Oenka
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IIpakTuyeckue 3aHATHS:

Pemenue 3amay Ha onpeeneHre MOCIeI0BATEIHHOCTH aMHHOKHUCIIOT B MOJICKYJIEe OeKa.
Pemenue 3amau Ha onpeeneHue MOCIe0BaTEIbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe OelKa B CiIydae
M3MEHEHUS MOCie10BaTebHOCTH HykineoTu10B JTHK

Tema 1.7.
HekeTouHble
¢opmbI KU3HH

OcHoBHOe cogep:kanue

TeopeTnueckoe odyuenue:

Bupycsl — HeknieTouHble (POpMBI )KU3HU U 00JIUraTHbIe mapa3uThl. CTPOEHUE MPOCTHIX U CIOKHBIX BUPYCOB,
petpoBupycoB, 6akteprodaros. Kuznenusiii nukn JJHK-conepxamux Bupycos, PHK-comepxarniix
BHUpYyCOB, OakTeprodaros. BUY, remarur yenoBexa.

bakrepun. OOmas xapakrepuctuka. [lonstue mramm. Bupychl u 6akTepun: cX0ACTBa U pa3Inyus

IIpakTHYecKkHe 3aHATHSA:

BupycHbie u 6akTepuanbhble 3a001eBanus. OOIye MPUHIMITBI HCIIOIB30BAHNUS JIEKAPCTBEHHBIX BEIECTB.
Oco0eHHOCTH TPUMEHEHUSI aHTHOUOTHUKOB.

[IpencraBieHne YCTHBIX COOOIIECHHI ¢ TIPE3EHTAINEH, TOATOTOBICHHBIX MO IEPEYHIO HCTOYHHUKOB,
PEKOMEHIOBAaHHBIX MTPETIOIaBaTEIIEM

OK 02
OK 04

Tema 1.8.

O0OMeH BelecTB U
npeBpaiieHue
JHEPruu B KJeTKe

OcHoOBHOe coep:kaHue

Teopernueckoe odyuenue:

A

ACCUMMIIAIINS U AUCCUMMIISALIUS — IB€ CTOPOHBI MeTabou3Ma. Turbl oOMeHa BelecTB: aBTOTPO(HBINA U
reTepoTpodHBINA, a3pOOHBIN 1 aHA3POOHBIN. DHEPreTHIECKOe o0ecreueHne KiIeTku: npepamenue ATD B
oOMeHHBIX Tporieccax. DepMeHTaTUBHBIN XapaKTep peakIuii KIETOYHOT0 MeTa0oIM3Ma

[TepBUYHBII CHHTE3 OpPraHUYECKHUX BEIIECTB B KieTKe. [Imactuueckuit ooMeH. doTocuHTe3. XEMOCHHTES.
AHa’pOOHBIN PHEPreTUUECKU 00MeH. AHA’pOOHBIE Opranu3Mbl. bpoxxenue, aBToTpodHBIN U
reTepoTpOoQHBIN TUT MUTAaHUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOJIOTUHU. DTaIlbl
sHepreTudeckoro oomena. [ mukonns. buonoruueckoe oKUCICHHUE, MM KIETOYHOE JIbIXaHHE

OK 02

Tema 1.9.
Ku3HeHHBIN UK
KJeTKH. MuTo3.
Meiio3

OcHoBHOe cogep:kanue

TeopeTnueckoe o0yueHue:

Kierounsrii nuki, ero nmepuoas! U peryssius. [leproast naTepdazel ux ocodennoctu. JAuddepennumanus
KJICTKH U apecT KJIIETOYHOTO IHKIIA. Jlenenue kieTku — Muto3. CTagui MUTO3a U TIPOUCXOISIIUE TTPOIECCHI.

OK 02
OK 04
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Kapuokunes u uutokrnses. buosornyeckoe 3HaueHre MUTO3a. Mei03 — pelyKIIMOHHOE JIEJI€HUE KIETKH.
Craauu Meiio3a. Melio3 — 0CHOBa MMOJIOBOTO pa3MHOXeHHU. [loBeieHre XpoMocoM B Meio3e.
Kpoccunrorep. buonornueckuii cmbici meiio3a. D dekTsl Merio3a. Melo3 B )KU3HEHHOM ITHKJIIE
OpraHU3MOB

KonTposbnas padora

MonexysipHbIi ypOBEHb OPraHU3ALUN KUBOTO

Paznen 2. Ctpoenue U (pyHKIMHA OPraHu3mMa

44

Tema 2.1.
Crtpoenue
OpraHusma

Conep:xkanue

IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHNE TEOPETUYECKOr0 00yUYeHUu st

OpnHoksieTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OpraHU3MBbl. B3auMocBs3b
yacTeld MHOTOKJIETOYHOI0 opranusma. @ynkuus. Opraisl 1 CHCTEMBI OPraHOB. AMIapaTsl OPraHoB.
I'omeocras opranusMa U ero noAAepKaHue B IIPOLIECCE KUZHEACATEIbHOCTH.

OyHKIMOHATIbHAS cCUCTEMa OpraHoB. TkaHu pacTteHuil. TkaHM )KMBOTHBIX U YyeloBeKa. OpraHbl paCTEHUN.

OpraHbl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U YeJOBeKa. 3HAUE€HUE OTOPbI, IBUKEHUS, TUTAHUS, AbIXaHUS,
TPaAHCIOPTAa BEILECTB, BIJCIICHNUS, 3alIUTHl. 3HAYEHHUE MTPOSBIICHUS PA3APAKUMOCTH U PETYIISIIIUU

B Tom uncie:

Jlnsi cienualibHOCTH, CBSI3aHHOM ¢ 00bEeKTOM H3ydeHus “UenoBek’ TEOPEeTUYECKH MaTepHall TEMBI
“CtpoeHue opranusmMa’ u3y4aercst yriayOJlIeHHO Ha IpUMepe OpraHu3Ma yeaoBeka. TkaHu, OpraHsl U
CHCTEMBbI OPTaHOB PACTEHUH U KUBOTHBIX PACCMATPUBAIOTCS 0030PHO

OK 02
OK 04

OcHoBHOe CoacpKaHuEC MPAKTUYICCKOIO 3aHATHA:

Teopust k1oHATBHO-CeNeKTUBHOTO nMMYyHHTeTa [1. Dpnuxa, U.1. MeunukoBa. UH}peknnonHbie
3a0osieBaHuA U NHIeMusl. BaxHeiye snuieMun B UCTOPUH YesioBedecTBa. BakiuHamus kak
npodunakTuka HHOEKIIMOHHBIX 3200JICBaHUIA.

[IpencraBieHre yCTHBIX COOOIICHH ¢ TPE3ECHTAIMEH, TOITOTOBICHHBIX MO MEPEYHI0 HCTOYHUKOB,
PEKOMEHIOBaHHBIX MPENOAaBaTEIEM

Tema 2.2.

Conep:xxkanue

IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHNE TEOPETUYECKOr0 00yUYeHUu st

OK 02
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DopMbI
Pa3MHOKeHHUsI
OpPraHu3MoB

®opMbI pa3MHOKEHHST OPraHu3MOB. becrornoe 1 mooBoe pa3MHOXKeHUE. BHUIbI 6ecroioro pa3sMHOKEHUS:
MPOCTOE JICJICHUE HABOE, IIOYKOBAHUE, PA3MHOKEHHUE CIIOPaMH, BET€TaTUBHOE pa3MHOKEHHE,
dbparmeHTanws, KIoHupoBaHue. [1010BOE pa3sMHOKEHHE.

B ToM uncie:

Jlnsi cienualibHOCTH, CBSI3aHHOM ¢ 00bEKTOM M3ydeHus “UenoBek™ TEOPEeTUYECKH MaTeprall TEMBI
“@DopMBbI pa3MHOKEHHUSI OPraHU3MOB” U3ydaeTcs yIriIyOJeHHO Ha MIPUMEpe OpraHu3Ma YeIoBeKa.
Pa3MHOkeHME pacTeHH U JKUBOTHBIX PACCMATPUBAIOTCSI 0030pHO

Tema 2.3.
OnTorenes
JKHBOTHBIX M
yeJIoBeKa

OcHoOBHOe coep:kaHue

Teopernueckoe o0yueHue:

N

I"'ametoreunes Y ’KUBOTHBIX. CHepMaToreHes 1 OOT'CHE3. CTpO@HI/Ie IIOJIOBBIX KIJIETOK. OHHO,Z[OTBOpeHI/Ie u
SMOPHOHAIBHOE PAa3BUTHE )KUBOTHBIX. [lapTeHorenes. OMOpuroreHes (Ha mpumepe naHuetTHuka). Ctaauu
IMOpHOTeHe3a

Poct u pa3zButue xxuBoTHbIX. [TocTamMOpruonansHbIi nepuo. [Ipsmoe u Henpsimoe pa3Butue. Pa3Butue ¢
MeTamMop(h030M y 6€CIIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. CTauK MOCTIMOPHOHAIBLHOTO Pa3BUTHUS Y
KUBOTHBIX U 4yenoBeka. [lepuonbl oHTOreHe3a yenoBeka. bruongoruueckoe ctapeHue U CMEpTh.
I'eponTosorus

OK 02
OK 04

Tema 2.4. OnTorenes
pacrenui

OcHoBHOe cogep:kanue

TeopeTnueckoe odyuenue:

I"ameTodut u cnopodut. PasmMHOKEHNE U pa3BUTHE BOJIOpOCieii. Pa3aMHOKeHNE U pa3BUTHE CIIOPOBBIX
pactenuii. Pa3MHOKEHHE U pa3BUTUE CEMEHHBIX pacTeHui. Poct. [lepuoabl oHTOreHe3a pacTeHmit

OK 02
OK 04

Tema 2.5. OcHoBHEBIE
MOHATHSA I'eHeTHKH

OcHOBHOe coep:kaHue

Teopernueckoe odyuenue:

I'enernka kak Hayka O HacJI€ACTBEHHOCTH U U3MEHUNBOCTH OpraHn3MoB. OCHOBHBIE T€HETUUECKHE
NOHATHS U cuMBOJIBL. ['eH. ['eHoTun. denoTun. AnienbHble TeHbl. AJTBTEPHATUBHBIE IPU3HAKH.
JIOMUHAHTHBIN ¥ pEIECCUBHBIN MpU3HaKu. [ 'oMo3urora u rereposurora. Yucras nuuus. [ uGpusl.
OCHOBHBIE METO/Ibl F€HETUKU: THOPU0IOIHYECKHH, IUTOIOTNYECKHUE, MOJIEKYIISIPHO-T€HETHUECKUE

OK 02

OcHOBHOe coep:kaHue

Teopernueckoe odyuenue:

OK 02
OK 04
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Tema 2.6.
3aKOHOMEPHOCTH
HacJIeI0BAHUA

3akoHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Mennens: Monorubpumnoe ckpemmuBanue. [Ipasumo
JOMUHUPOBaHUS. 3aKOH €JMHO0Opa3Hsl IepBOro MOKOJICHUS. 3aKOH paclllelIeHHs] TPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTMOPUAHOTO CKpeIUBaHus. [ MmoTe3a 4ucToTh TaMeT. AHAU3UpyIollee
ckpemrBanue. J[urubpuaHoe cKpemyBanyue. 3aKOH He3aBUCUMOI'0 HaclleZJOBaHUSI TPU3HAKOB.
[TonurnbpuaHOE HACIEAOBAHNE U €r0 3aKOHOMEPHOCTH

IpodeccuoHATLHO-OPHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3aaa4 Ha onpeaAciI€HUE BEPOATHOCTH BO3SHUKHOBCHUSA HACJICACTBCHHBIX ITPU3HAKOB ITPHU MOHO-,
Au-, l'IOJ'II/IFI/I6pI/I,HHOM N aHAJIM3UPYIOUIEM CKPCIIUBAHUHN, COCTABJICHUEC I'CHOTUITMYCCKUX CXEM
CKpC€UIMBaHUA

B Tom uncie:

JJis cCienuaibHOCTH CBSI3aHHOM ¢ 00BeKTOM H3yueHus “UenoBek” moa0op reHeTHIEeCKHX 3a1a4 Ha
oTpesieNieHUE BEPOSTHOCTH HACIICACTBEHHBIX MPU3HAKOB IIPH MOHO-, IH-, IIOJTUTUOPUTHOM U
aHATM3UPYIOUIEM CKPEIIMBAHUH Y YeJIOBEeKa

Tema 2.7.
B3aumoneicreue
Te¢HOB

OcHOBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

['enoTun kak menocTHas cucremMa. MHOXXECTBEHHOE JieiicTBHE TeHOB. [InefioTponusi. MHOKeCTBEHHBIN
aienusM. Bzaumopeiicteue ayienbHbix reHoB. KogomunupoBanue. B3anmoaelicTBre HealIeIbHbIX TE€HOB.
KommemenrapHocts. Onuctas. [lonumepus

IpodeccnoHATLHO-OPHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3aaa4 Ha onpeaciIi€HUE BEPOATHOCTH BOSHUKHOBCHUSA HACIICACTBCHHBIX ITPU3HAKOB ITPH
Pa3IUYHBIX THUIIAX BSaHMOHeﬁCTBHH I'€HOB, COCTABJICHUEC I'CHOTHUIIMYCCKUX CXEM CKPCIIIUBAHUSA

B Tom uncie:

J1Jis cCrienMaibHOCTH CBSI3aHHOM ¢ 00BeKTOM n3yueHus “UenoBek” moa0op reHeTHIEeCKX 3aa4 Ha
omnpe/ielIeHue BEPOSITHOCTH BOSHUKHOBEHHMSI HACIIEICTBEHHBIX MPU3HAKOB MPU PA3IMUYHBIX THIIaX
B3aUMO/ICHCTBUS F€HOB Y YEJIOBEKa

OK 01
OK 02

Tema 2.8.
CuenjieHHoe

OcHoOBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

OK 01
OK 02
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HACJIeI0OBAHHE
NMPU3HAKOB

3akonbl T. Moprana. CuerieHHOE HacleJOBaHUE T€HOB, HAPYIICHUE CUEIUICHUSI. XPOMOCOMHas TEOpHUsl
HACJIEICTBEHHOCTHU. [ 'eHeTn4eckoe KapTUpoBaHUE XpoMocoM. Vcronp30Banue KpoccuHTroBepa Jiist
COCTaBJICHUSI TEHETUUECKHUX KapT XpPOMOCOM

IpodeccuoHATLHO-OPHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenue 3aa4 Ha OonpeaAcICHUEC BCPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPHU
CIHCIIJICHHOM HACJICAOBAaHWU, COCTABJIICHUC T'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA

B Tom uncie:

JIi1st cienMaibHOCTH, CBSI3aHHOM C 00BEKTOM M3ydeHus “YenmoBek™ moa0oop TeHEeTHUEeCKUX 3a1a4 Ha
ompeielIeHue BEPOSITHOCTH BOSHUKHOBEHHS HACJICICTBECHHBIX TIPU3HAKOB MPH CIETIJICHHOM HaCJIeIOBAaHUN
y 4esioBeKa

Tema 2.9. I'eneTnka
moJja

OcHoBHOe cogep:kanue

TeopeTnueckoe odyuenue:

XPpOMOCOMHBI MEXAHU3M OMPEESICHUS 1T01a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1
rereporaMeTHbIN NoJl. ['eHeTHueckas CTpyKTypa MoJIOBBIX XpoMocoM. HacrnenoBanue npusHakoB,
CLIETVIEHHBIX C IOJIOM

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3aa4 Ha OonpeaAcICHUC BCPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CIICTIIICHHBIX
C IMOJIOM, COCTAaBJICHUEC I'CHOTHUIIMYCCKUX CXCM CKPCIINBAHUSA

OK 01
OK 02

Tema 2.10. I'eneTnKa
yeJI0BeKa

OcHOBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

Kapuorumn genoBeka. MeTopl U3y4eHHS TEHETUKH YEIOBEKA: T€HEAIOTUYECKUN, OTM3HEIIOBBIH,
[UTOTEHETHYECKU, OMOXUMHYECKUN, TIOMYJISIIIMOHHO-CTaTUCTHYeCKUi. HacnencTBenHbie 3a001eBaHms
yesoBeKa. [ 'eHHbIEe 1 XpOMOCOMHBIE O0JIe3HU YeoBeKa. boe3Hu ¢ HacnecTBeHHON
MPEAPACIIONO0KEHHOCTHI0. 3HAYEHUE MEAUIIMHCKON T€HETUKU B MPEJOTBPAILICHUH U JICYCHUU T€HETUUECKUX
3a00/I€BaHUH YeIOBEKA

IIpakTuyeckue 3aHATHS:

OK 01
OK 02
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Pemenue 3amau Ha onpeeneHrue BEPOITHOCTH BOSHUKHOBEHHSI HACIICICTBEHHBIX TIPU3HAKOB, UCIIONB3YS
METO/Ibl TCHETUKH YEJI0BEKa, COCTABJICHHE TeHOTUITUHYECKUX CXeM CKpemuBaHus. [IpencraBienne yCTHBIX
COOOIICHUH C TIpe3eHTaIlMel 0 HACIICICTBEHHBIX 3a00JIEBAHMIX YEITOBEKa

Tema 2.11.
3akoHOMepHOCTH
U3MEHYHBOCTH

OcHoBHOe cogep:kanne

TeopeTnueckoe odyueHue:

B3anmopeiicTBie reHOTHIIAa M cpeibl Tpu (hopMupoBaHuU (peHoTuna. Mi3MeHunBOCTh IPU3HAKOB.
KauecTBeHHBIE ¥ KOJIMYECTBCHHBIE IPU3HAKU. BUIBI N3MEHYMBOCTHU: HACIICICTBCHHAS U
HEHACJICICTBEHHAsI.

3aK0H TOMOJIOTHYECKUX PsIIOB B HacleacTBeHHoU n3menunBoct (H.M. BaBuios).

MoaudukanoHHas, Win GEeHOTUNUYECKas N3MEHUYNBOCTb. Poib cpenibl B MOIU(UKAIIMOHHON
n3meHunBoCcTH. HopMma peakuuu npusHaka. BapuanuoHHbIN psal ¥ BapualMOHHas KpuBas. XapaKTEepUCTUKA
MOJU(UKATMIOHHONW U3MEHUYUBOCTH

HacnencrBenHast, Wiy reHOTUITMYECKass M3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHYHBOCTD.

MyTanuoHHas “3MEHYUBOCTh. BUabl MyTanuii: FeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [IpH4rHbI
BO3HUKHOBEHHS MyTallui

IIpakTuyeckue 3aHATHS:

Pemenne 3aaa4 Ha OonpeaAcICHUE TUIla MyTalluX IMPH NIep€aadc HACICACTBCHHBIX ITPU3HAKOB, COCTABJICHHUC
TFCHOTUIIMYCCKHUX CXEM CKPCIIUBAHUA

OK 01
OK 02
OK 04

Tema 2.12.
Ceaeknus
OPraHu3MoB

OcHoBHOe cogep:kanue

Teopernueckoe odyuenue:

Cenekius kKak HayKa. MeTO/IbI CeNIeKITMOHHOM paboThl. ['eTepo3uc u ero npuunHbl. MickyccTBeHHBIN 0TOOD:
MacCOBBIN ¥ MHAMBUYJbHBINA. DTaIlbl KOMOMHAIMOHHOU cenekiuu. CopT, mopoja, mTaMM
ANTOpUTMBI pelIeHre 3a/]a4 Ha ONpeAesIeHUE BO3MOKHOTO BOSHUKHOBEHHMSI HACJI€ICTBEHHBIX IPU3HAKOB 110

CCJICKIIUHN, COCTABJICHUEC I'CHOTHUITMYCCKUX CXEM CKPCIINBAHUA

OK 01
OK 02

KonTposbnas padora

Crpoenue u GyHKIUU OpraHu3Ma

Pa3znen 3. Teopusi 3BoJIIOIIUA

16

‘ OcHoOBHOe coep:kaHue

OK 02
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Tema 3.1. UcTopus
3BOJIIOLINOHHOTO
yuyeHHus

Teopernueckoe o0yueHue:

[TepBbie 3BOIIOIMOHHBIE KOHUETIINH. ['pagyanuctuyeckas sBoormonHas konuenus XK.b. Jlamapxka.

JBrokymme cuitbl 3Bositorii. Kpearmonnsm u tpanchopmusm. Cucremarnka K. Jlunnes u e€ 3Hauenue mist

(bopMHpPOBaHUS UAEU IBOIIOIHUU

[IpennocelIku BO3HUKHOBEHHSI JapBUHU3MA. DBOIONMS BUOB B ipupoze. boprba 3a cymiecTBoBaHME.
EcrecTBennslit oTO0p. JluBeprenuus npu3HakoB 1 BuooOpa3oBanue. OCHOBHBIE MOJOKEHHUS
cHUHTeTHYecKoi Teopuu 3Bostonuu (CTI). Ponb 3BomMONMOHHOI TeopuH B (GOPMUPOBAHUH HAYIHON
KapTUHBI MUPa

OK 04

Tema 3.2.
Muxkpo3Bosouust

OcHOBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

MHUKPO3BOIIONHS X1 MAaKPO3BOIIONMS KaK ITAIlbl 3BOJIOLMOHHOTO Mpoliecca. [ eHeTnueckrne OCHOBBI
HBOJIOIMH. MyTalMyu ¥ KOMOMHALIMY KaK 3JIEMEHTapHBINA YBOJIIOIMOHHBIN MaTepuai. [lomynsamus kak
AJIEMEHTapHAas €IUHUIA SBOTIOIUH.

JBroxymme cuitbl (paxTopsl) 3BOMOIUU. MyTallMOHHBIN MPOIlecC 1 KOMOWHATHBHAS N3MEHUHNBOCTb.
Murparnus. M3onsmus nomyssnuii: reorpadudeckas (MpoCTpaHCTBEHHAs ), OMOIOTHYECKast
(penpoyKTHUBHAS).

EcrecTBennbIit 0TOOp — Hanpasistomuid GakTop sBomonuu. boprda 3a cymecTBoBaHHE Kak MEXaHU3M
JENUCTBUS €CTECTBEHHOTO 0TOOpa B momyJisiusax. Bua u ero kputepun (nmpusHaky). BumooOpa3zoBaHue kak
PE3yJIbTaT MUKPOIBOIIOIIII

OK 02

Tema 3.3.
MaxkposBosrouust

OcHoBHOe cogep:kanne

TeopeTnueckoe o0yueHue:

Makponssomrorus. PopMbl 1 OCHOBHBIC HarpaBieHus: MakposBoionnu (A.H. CesepiioB). [Iytu
JOCTUXKEHHS] OMOJIOTUYECKOTO Mporpecca: apoMopdo3, uanoaganTanus, oouas gereaepanus. Metoabl

M3Yy4YeHHUs MaKPOIBOIIONNU. 3aKOH 3apobiieBoro cxoicTsa (3akoH K. bapa). buorenernuecknii 3axkon (0.

I'ekkens, . Mromep). OO1me 3akOHOMEPHOCTH (TIPaBUIa) IBOJIIOIIHH

OK 02

Tema 3.4.
Bo3nukHoBeHME T

OcHoBHOe cogep:kanue

TeopeTnueckoe odyuenue:

OK 02
OK 04
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pa3BUTHE JKU3HU HA
3emJe

['unoTe3bl ¥ TeoOpUU BO3ZHUKHOBEHUS )KU3HHU Ha 3emJiie: KpealliOHNU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAaHHOE)
3apo’KJeHHEe, CTAIMOHAPHOE COCTOSTHUE, MaHcIepMusi, 61omnon3. Hauano oprannyeckoil 3BOTIOIUH.
[TosiBeHre MepBbIX KJIETOK. DBOIOIUS METa00IM3Ma. DBOJIONHS TIEPBBIX KIETOK. [IpokapuoThl u
sykapuoThl. [IpoucxoxkieHne MHOTOKJIETOUHBIX OpraHu3MOB. BOSHHKHOBEHHE OCHOBHBIX LIAPCTB 3YKAPHOT.
OCHOBHBIE YCPTHI 5BOJIOIHUU PpACTUTCIIBHOI'O MUPA. OcHOBHEBIE YCPTHI 3BOJIONUHU JKUBOTHOT'O MUpa

IIpakTHYecKkHe 3aHATHSA:

HpeI[CTaBJ'IeHI/Ie YCTHOI'O COO6H_ICHI/IH H JICHTBI BPDEMCHHU 110 OCHOBHBIM 3TallaM BO3ZHHUKHOBCHHA U pa3BUTHUSA
KUBOTHOI'O X PAaCTUTCIIBHOIO MUpa, IMOATOTOBJICHHBIX ITO IIEPEYHIO NICTOYHUKOB, pCKOMCHJOBAHHBIX
npenoaaBaTecjIcM

Tema 3.5.
Ipoucxoxnenue
YeJIOBEeKa —
aHTpoONoreHe3

OcHoOBHOe coep:kaHue

TeopeTnueckoe odyueHue:

AHTponosiorus — Hayka o uyenoBeke. CUCTeMaTHYeCKOe MOJI0KEeHUE yenoBeka. CXOCTBO YEIOBEKA C
AKUBOTHBIMU. OTIINYMA YEIOBEKA OT KUBOTHBIX. [IpAMOX0XKIE€HNE U KOMILJIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOM CUTHAILHOM cUCTeMBbI. COOTHOIICHHE OMOIOTHIECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

OcCHOBHBIE CTaIUU aHTPOIOreHe3a. J[puonuTexn — mpeiKyu YelnoBeKa U 4eT0BeKOOOPa3HbIX 00E3bsH.
[IpoToanTpon — NpeAlIeCTBEHHUK YeI0BeKa. ApXaHTpoI — JpeBHeui yenosek. [lasieoantpon — qpeBHMi
yenoBek. HeoaHTpon — yenoBek COBPEMEHHOTO TUIA. DBOIIOLUS COBPEMEHHOI'O YEJIOBEKA.

UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PACK: €BPOTICOUAHAS (€Bpa3UiiCKast ), HETPO-aBCTPATIOU THAS
(3KBaTOpHUANIbHAS ), MOHTOJIOHN THAS (a3UATCKO-aMEPHUKAHCKas ). BpeMst 1 MeCTo BOSHUKHOBEHUS
YeJI0BEeUECKUX pac. ENMHCTBO uenoBeuecKux pac

OK 02
OK 04

IIpakTuyeckue 3aHATHS:

Bpewmst u myTH paccenenus 4enoBeka mo ranete. [Ipucnoco01eHHOCTh YeIoBeKa K Pa3HbIM YCIOBHSIM
cpenbl. Bousinue reorpaduyeckoit cpenbl Ha MOp(OTIOTHIO ¥ (U3HOIOTHIO YETOBEKa

3amyTa JeHT BpEeMEHH U MEHTAJIbHBIX KapT B JOpMaTe YCTHOTO COOOIIEHUS, TOATOTOBICHHBIX IO IEPEUHIO
HCTOYHUKOB, pCKOMCH/IOBAHHBIX MPCIIOJaBaTCIICM

KonTpouabnas
padora

TGOpeTI/I‘-IGCKI/Ie ACIICKTHBI 5BOJIFOIIMH KM3HH Ha 3emie
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Pa3nen 4. Ixosaorus
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Tema 4.1.
IKOJIOTHYECKHE
(hakTops! M cpeasl
JKH3HH

OcHoOBHOe coep:kaHue

Teopernueckoe odyuenue:

CpeI[I:I 06HTaHI/I}I OpraHu3MoOB: BOJHAd, HA3CMHO-BO3AyIlIHASA, TIOUYBCHHAs, BHYTPUOPraHU3MCHHAsA. dusuko-
XUMHYECKHE OCOOCHHOCTH CpeJl OOMTaHMs OpraHu3MOB. [IprucrnocobeHus OpraHu3MOB K JKU3HH B Pa3HBIX
cpenax. [lonsitue sxonoruueckoro dakropa. Knaccudukarus sxonorndeckux axkropos. [IpaBuiio
muanmyma 0. JInbuxa. 3akon TonepantHoctu B. [llendopna

OK 01
OK 07

Tema 4.2.

Honyasuus,
coo0mecTna,
IKOCHCTEMBI

OcHOBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

DKoJoruvecKasi XapaKTepUCTUKA BUJIA U TOMYJISAIUU. DKOJIOTHUYECKasl HUIIIA BUA. DKOJIOTHUECKUE
xapaktepucTuku nomysiund. CoolriecTBa U 3kocucTeMbl. brorienos u ero crpykrypa (B.H. Cykaues).
Csi3u MEXly OpraHu3MaMu B ouorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBI: IPOTYIICHTHI,
KOHCYMEHTBHI, pelylIeHThl. KpyroBOpOT BEIIECTB ¥ IOTOK SHEPTHH B dKOcucTeMe. Tpodudeckre ypoBHH.
AHTpOIIOTEHHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. OTIHYHUS arpO3KOCUCTEM OT OMOTEOIIEHO30B.
Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTBI YPOOIKOCUCTEM

IIpakTuyeckue 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTENIN SKOCUCTEMBI. bruomacca u mpoayKius. DKOJI0rHYecKHe
MUpPaMUIbI YUCel, OMoMacchl M SHepruu. [IpaBuio nupamMusl SHEPTUU.

Pemenue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU 110 IEPEHOCY BEIIECTBA U DHEPTHUH B
HKOCHUCTEMAX C COCTaBJIEHUE TPOPUUECKHX 1ienel ¥ MupaMu OMOMacchl U SHEPTUU

OK 01
OK 02
OK 07

Tema 4.3. buocdepa
- rJ100aJIbHas
IKOJIOTHYECKas
cucreMa

OcHoOBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

buocdepa — xxuBas obonouka 3emnu. Pazsurue npencrasnenuii o 6uocdepe B Tpynax B.1. Bepuanckoro.
O6nactu 6uocdepst u e€ coctas. XKuBoe BemecTBo 6nocdepsl U ero QyHKINH

3aKOHOMEPHOCTH CylecTBOBaHMs Onocepbl. OcoOeHHOCTH OHOChephl Kak II100aTbHOM SKOCHCTEMBI.
Jlunamuueckoe paBHOBecHe B Omocdepe. PurmudHoCTh siBneHuit B Onocdepe. KpyroBopots! BemecTs u
OMOTEOXUMHUECKUE MUKIIBL. [ 100aIbHBIE SKOIOTHYECKHE TIPOOIEMBI COBPEMEHHOCTH U ITYTH MX PEIICHUS

IIpakTuyeckue 3aHATHS:

OK 01
OK 02
OK 07
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Pemenne npakTHKO-OpMEHTUPOBAHHBIX PACUETHBIX 3aj[ay Ha OIpeieeHHE MIOMAAN HaCaXIeHU! s
CHIDKEHUS KOHILIEHTPALUU YTJIEKUCIIOro Ta3a B aTMOC(epe CBOET0 peruoHa MpoKUBaHUS

Tema 4.4.
Bausinue
AHTPONOTreHHbIX
(hakTopos Ha

onocoepy

OcHoOBHOe coep:kaHue

TeopeTnueckoe odyueHue:

AHTpOIIOTeHHBIE BO3/IeHCTBUS HA Ouocdepy. 3arps3HeHus KaKk BUJ] aHTPOIIOT€HHOTO BO3ACHCTBUS
(xumugeckoe, (u3nIecKoe, OMOIOTUYECKOE, OTXO bl MPOU3BOICTBA U OTPEOICHMS ). AHTPONIOTEHHBIS
BO37cHCcTBUS HAa aTMOochepy. Bo3neiicTus Ha runpocdepy (3arps3HEHUS U UX UCTOYHUKH, HCTOIICHHSI
Box). Bo3aeiicTBus Ha mutocdepy (aerpaaarus mouBbl, BO3/ICHCTBHE HA TOPHBIE TTOPOa, HENIPA).
AHTpOTIOTEHHBIE BO3/ICHCTBUS HA OMOTHYECKHE COOOIIECTBa (Jieca U paCTUTEIbHBIE COOOIIECTBA,
YKUBOTHBIN MUD)

IpodeccnoHATLHO-OPHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 33IaHUM IO COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO
pEeruoHa MnpoKuBaHUs

B Tom uncie:

JIi1st cienabHOCTH. CBSI3aHHOM C 00BEKTOM M3ydeHus “Yenmoek™ mpejyraraeTcs MpakTHKO-
OpPUEHTHUPOBAHHOE PACUETHOE 3a/laHue pacyeTa BOAONOTPEOICEHNS HACEIEHHOTO yHKTa

OK 01
OK 02
OK 04
OK 07

Tema 4.5. Biusinue
COIHAJIBHO-
IKOJIOTHYEeCKHX
¢akTopoB Ha
3/I0pPOBbE YeJI0BeKa

OcHoBHOe cogep:kanue

10

TeopeTnueckoe odyueHue:

310poBbe U ero cocTaBistonye. PakTopbl, MOJIOKUTEIHLHO U OTPULATEIHLHO BIUSIOLINE HA OpraHU3M
yesioBeKa. BpeaHbie MPUBBIYKY: MOCIHSACTBHUS U ipodrakTrka. [IpoGaema TEXHOTEHHBIX BO3ICHUCTBUI Ha
3JI0pOBbE YETIOBEKa (3JEKTPOMArHUTHBIE MOJIsI, OBITOBAs XUMUS, U30BITOUHBIE ITyMbl, paAHalus U T.11.).
Apnanranusi opraHu3Ma 4esoBeka K (hakTopaM OKpyKaroliei cpesibl. 3alluTHbIE MEXaHU3Mbl OpraHu3Ma
4eJI0BeKa. 3J0pOBbe U paboTOCIIOCOOHOCTb.

[TpunIHIBEl OPMUPOBAHUS 3I0POBLE cOeperaromiero nopeneHus. Ou3nveckas aKTHBHOCTD U 3JIOPOBbE.
I'pynmnsl 310poBbsi. OCHOBBI 3aKanuBaHusl. buoxumuueckne acieKThl paliioHaabHOro nutanus. [Ipasuna
0€301acHOTO UCIOJIb30BaHUS OBITOBBIX MPUOOPOB U TEXHUIECKUX YCTPOMCTB

IIpakTuyeckue 3aHATHS:

Omnpenenenyue CyTOYHOTO palliOHa MUTAHUS

OK 02
OK 04
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Co3nanrie MHAUBUAYATBLHON MaMSATKH 110 OpTraHU3aIMy PallMOHATBEHON (PU3HMYECKOM aKTUBHOCTH

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME JJAOOPATOPHOI0 3aAHATHS

JlaGopatopHnast paboTa Ha BBIOOD:

1. JlabGopaTtopHas pabora «YMCTBEHHas: pa00TOCIIOCOOHOCTH

OBnazieHre METO/IaMU OIpeIeNIeHHs TOKa3aTeNleil yMCTBEHHOM pab0TOCTIOCOOHOCTH, OOBSICHEHHUE
MOJIy4YE€HHBIX PEe3yJIbTaTOB U (HOPMYIHPOBAHHE BHIBOJAOB (TMCHMEHHO) C UCIIOJIb30BAHUEM HAYUHBIX
MOHSTUHI, TEOPHUI U 3aKOHOB

2. JlabopaTtopHas paboTta «BnusHre abnoTndeckux (GakTOpOB Ha UeIOoBeKa (HU3KHE U BHICOKHE
TEMITEPaTyPhI)»

N3ydyenne MexaHM3MOB aJlanTal[ii OpraHu3Ma YesloBeKa K HU3KUM M BBICOKUM TeMIlepaTypam U
00BSCHEHHE MOJTYYCHHBIX PE3YyJIbTAaTOB U (HOPMYJIUPOBAHUE BHIBOIOB (ITMCBMEHHO) C UCIIOJIb30BAaHUEM
Hay4HBIX [IOHATUH, TEOPUI U 3aKOHOB

*B Tom 4ucJie Ha BbIOOp 00pa3oBaTeIbHON OPraHN3alMu:

B kauecTBe TpUITEPOB CHUXKAIOUINX PAO0OTOCIIOCOOHOCTH UCIIOIB30BaTh YCIOBUS OCYLIECTBIICHUS
npodeccnoHabHOM IeATENBHOCTH: 1IIyM, TEMIIepaTypa, (u3nueckas Harpy3Ka u T.J.

OK 07

KonTpoasHnas padora

TeOpeTI/I‘IeCKI/IC ACIIEKTHhI 3KOJIOT'MH

IIpodeccnonabHO-OpHMEHTHPOBAHHOE COJIePKAHUE (COIePKAHNE PUKIATHOTO MOTYJIs1)

Pasnea 5. buoJiorusi B ;KU3HU

Tema 5.1.
Bbuorexnogoruu B
JKM3HHU KAXKI0r0

Conep:xkanue

TeopeTnueckoe o0yueHue:

buoTtexHoOMOTHs Kak HayKa W MPOU3BOICTBO. OCHOBHBIC HAIIPABIICHUS COBPEMEHHOM OMOTEXHOJIOTHH.
Mertoabsl 0notexHooruu. OOBEKTHI OMOTEXHOIOIMU. DTUKA OMOTEXHOJIOTHYECKUX U TEHETUYECKUX

sKcnepuMeHToB. [IpaBuiia nmoucka u aHamu3a OMO3IKOIOTUYECKON HH(POPMAITUH U3 PA3IMYHBIX UCTOYHUKOB

(HayuHas ¥ yueOHO-Hay4YHas TUTEpaTypa, CpecTBA MaccoBOM MH(popmarun, cetb IHTepHET u 1pyrue)

NN &

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 3aHATHS:

OK 01
OK 02
OK 04
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Keiicbl Ha aHanu3 nHGOpPMAIMU O HAYYHBIX JOCTHKEHUAX B 00JIACTH T€HETUYECKUX TEXHOJIOTHIA,
KJICTOYHOW WH)KEHEPHUH, MTUIICBBIX OMOTEXHOJIOTHI. 3anuTa Keica: MpecTaBIeHUE PEe3yIbTaTOB PEIICHUS
KEHCOB (BBICTYIUICHHUE C TIPE3CHTAITUEH )

Tema 5.1 o0s3arenbHa s U3yUYEHUS CTYACHTAMH BCeX MpogeccHii/criennaabHOCTeH

Tema 5.2. BuoTexHoJ0

TUM B MennnHe U papmanun

Tema 5.2.

Conepxanue

Bbuorexnoaoruu B

IIpakTuyeckue 3aHATHS:

MeJuIlHe U
dbapmanun

Pa3putue OuorexHosoruii B 0061acT MEIUIUHBI U (hapMalluy U IPUMEHEHHE UX B )KU3HU YEJIOBEKa, MOUCK
U aHaJIu3 UH(OpPMAIMK U3 PA3IMYHBIX HICTOUHUKOB (Hay4Has U yueOHO-Hay4Has JIMTepaTypa, CpeACTBa
MaccoBoi nHpopmaiuu, cetb UHTEpHET U Apyrue)

Keticpl Ha ananu3 nHpoOpMaLUK O Pa3BUTUHA OMOTEXHOJIOTUN B METUIIMHE U (papmanuu (110 rpymnmam)

N A A&

3amura keiica: [IpencraBienue pe3yabTaToB pelIeHHs KecOB (BBICTYIICHHE C MPe3eHTaLUei)

OK 01
OK 02
OK 04

Pa3pen 6. BuoskoJsiorn

YeCKue uccjieioBanud

Tema 6.1. OcHoBHEBIE

OcHOBHOe coep:kaHue

METOAbI

TeopeTnueckoe odyueHue:

OMOIKOJIOTHYECKHX
nccjie0BaHuH

Hayunsriit Mmetoa. MeTo bl OMOIKOIOTHYECKHUX MCCIIEAOBAHUN: TTOJIEBEIE, Ta00paTOPHEIE,
AKCTICPUMEHTAIbHBIC. MOHUTOPHHT OKPY>KAIOIIEH CPe/Ibl: JIOKAIbHBIN, PETHOHATBHBIA U TI00aTHHBINA
Meroap! MoUCKa, aHaau3a U 00paboTKK HH(POPMAITUU O MPOEKTE B PA3INYHBIX HCTOYHHKAX

JlabopaTopHble 3aHATHSA:

ITocTanoBka e, 3aaav, BBIABHIKCHUC TUIIOTC3bI, IPOBCACHUC SKCIICPUMCHTA 110 OIPCACIICHUTIO
ONITUMAJIBHBIX YCIOBHM JJIsl pocTa M (PU3HOIOTMYECKON aKTHBHOCTH JPOKKEBBIX KIETOK. BrisBneHHe
3aKOHOMEPHOCTEMH, (hOpMyTHpOBaHHNE BHIBOJOB U IIPOTHO30B.

JlabopaTopubie paboThI Ha BBIOOP 110 MUHU TPYIITIaM:

1. BaustHre TeMIiepaTypsl Ha pocTa U (PU3HOJIOTHYECKYIO aKTHBHOCTD APOKEBBIX KIETOK

2. BausiHHMe YTIIeBOIOB Ha POCTa ¥ (PH3HOJIOTHUECKYIO aKTUBHOCTD IPOMOKEBBIX KIETOK

3. CoueTaHHOE BIHSIHHE TEMIIEPATYPHI U YTIIEBOJOB Ha pOCTa M (PH3HOIOTHYECKYIO aKTHBHOCTh
JPOKEBBIX KIIETOK

OcHoBHOe cogep:kanue

10

OK 01
OK 02
OK 04
OK 07

OK 01
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Tema 6.2.
Buoskosornuecknii
IKCIEPUMEHT

IIpakTHyeckoe 3aHATHE

00630p TeM y4eOHO-UCCIIEA0BATEIBCKUX MPOEKTOB. BhIOOp yueOHO-HCCIIeT0BATEILCKOTO MMPOCKTA U3
NpeUIoKEeHHBIX. POPMHUPOBAHUE KOMAH/IbI TPOEKTa. AJTOPUTM BBIMIOJIHEHUS POEKTA.
Kaxnas rpymnmna BeIOMpaeT 0lMH U3 BAPHAHTOB Y4eOHO-MCCIEI0BATEIbCKIX MPOCKTOB!

1. Oruenka kauecTBa aTMOC(HEPHOT0 BO3yXa

2. OueHKa Ka4yecTBa IOYB METOAOM (PUTOTECTUPOBAHUS

3. OrueHka KauyecTBa BOJI MOBEPXHOCTHBIX BOJOEMOB M0 OPraHOJIENTUYECKUM U (PUZUKO-XUMUYECKUM

CBOMCTBaM

4. Bnusnaue [TIAB Ha pocT u pa3BUTHE CEMSH BBICIIUX PACTEHUM

5. BnwusiHHE coneBOro 3arpsi3HEHUsI HA POCT U PA3BUTHE CEMSH BBICIIMX PACTECHUN
[TepBblii 3Tan BBITOJTHEHUS MPOEKTA:
O6ocHOBaHME aKTyaJbHOCTH BEIOpaHHOM TeMbl. BrisiBeHHe po0ieMbl nccieoBanus, popMynupoBaHue
runoTe3bl. BeiOop MeTo0B HcciaenoBanus. Beibop Touek oTOopa mpod Ha TEPPUTOPUH HCCIIETOBAHUS.
ITocranoBka 1eneit u 3a1a4 uccaenoBanus. OnpeaeneHue GopMbl IPEACTABICHUS PE3yIbTaTOB
uccnenoBanus. OnpeeneHe ATaroB U COCTABICHHUE IIJIaHA UCCIIETOBAHMS

JlabGopaTopHble 3aHATHSA

Bropoii 3Tam BbIMOJIHEHHSI TPOEKTA. MOArOTOBKA HEOOXOAUMOM MOCY/IbI U MaTepHaa s SKCIICPUMEHTA,
MIPOBEJICHUE SKCIIEPUMEHTA, TICPUOIUUECKas TIPOBEPKA TCUCHHSI SKCIIEpUMEHTa/ cOOp MaTepHaa B
BBEIOpAHHBIX TOYKAX O0TOOpa Mpod

TpeTuii STan BHIOIHEHUS MMPOEKTA. MOJTyUYeHHE IEPBUYHBIX IKCIICPUMEHTAIBHBIX JTaHHBIX, TPOBEACHUE
CTATUCTUYECKON 00paObOTKH MOTyUYCHHBIX JTAHHBIX

UYeTBepThlii ATal BBHITOJIHEHUS IPOEKTA. BBIABIEHHE 3aKOHOMEPHOCTEN, (POPMYIIMPOBAHNE BBHIBOJIOB U
MIPOTHO30B, OIICHKA KA4€CTBA UCCIIEyeMOro 00bEKTa IO pe3ysibTaTaM OMO3KOIOTUYECKOTO aHATN3a

IIpakTHYeckue 3aHATHSA

3ammuTa npoekra. [IpencraBieHue pe3yabTaToB BHIIOTHEHHS YUeOHO-UCCIIEAOBATEIBLCKUX MTPOSKTOB
(BBICTYIIIIEHUE C TIPE3CHTAIIUCH )

OK 02
OK 04
OK 07

IIpomexyTouHas aTrecTanus (3K3aMeH)

Bcero:

144
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3. YcaoBus peajm3anum nporpaMmbl 001eo0pa3oBaTeJbHOM JUCIUNJINHBI

3.1. Jlns peaau3anuy NPOrpamMMbl JUCHUIJIHHBI JIOLKHbI OBITh MPEIyCMOTPEHBI
cieaylolue cnenualbHble IOMeIeHus

Kabuner «buonorum», ocHaileHHBIH 00OpynOBaHHEM: MeOenb, AOCKA, MeJ, HarjsaHble
nmocoOust (KOMILIEKTBHl YYEOHBIX TaOJHIl, IJIAKaTOB), TEXHUYECKHUMH CPEIACTBAMU OOYYCHHSI:
KOMITBIOTEP C YCTPOICTBAaMH BOCHPOHU3BEIEHUS 3BYKa, MPHUHTEP, MYJIbTUMEIHA-IIPOEKTOP C
9KpaHOM, yKa3Ka-Mpe3eHTep I Mpe3eHTAIHI.

JlaGopatopus, OCHamleHHas OOOpYJOBAaHUEM Ul TPOBEIEHUS 3aHATHUH: MHUKPOCKOIIBI,
CeKYHJIOMEp, TOHOMETp, JabopaTopHas nocyna (IpoOUpKH, MOJICTABKHU Uil IPOOUPOK, MUHIETHI,
MECOK, CTYNKH C TECTUKAaMH, IpEIMETHbIE U TIOKPOBHBIE CTEKJA, CTEKISHHBIC MaJIOYKH,
IpenapoBaibHbIe WIJIBL, (UIBTpOBaNbHas Oymara (cajgeTku), CTaKaHbl) THIIEPTOHHYECKUI
pacTBop xjopunaa Hatpus, 3%-HbII pacTBOp MEPOKCHIA BOAOPOAA, pPacTBOpP HoAa B HOAMCTOM
KaJIUM, TJIMIEPUH, KIYOHU KapTodes, JUCT 3JI0JeH KaHAaJICKOW, oA psOMHBI OOBIKHOBEHHOMN
(psiOMHBI MM TOMATA), JIYK permyaThliid, pa3BeICHHBIC B BOJIC IPOXIKN);

3.2. UapopmannoHHOe o0ecnieyeHne peain3aliu MporpaMmbl

1. JIns peanuzanmuu mporpaMMmbl OMONMHOTEYHBIH (BOHA 00pa3oBaTENbHONW OpraHU3aAIMH
JOJDKEH MMETh NeUaTHBIE W/WITU 3JICKTPOHHbBIE 00pa3oBaTeibHble U WH(OPMAIIMOHHBIE PECYpPCHI,
PEKOMEHIOBAaHHBIE ISl MCIIOJIb30BaHMUS B 0Opa30BaTENIbHOM IPOLIECCE, HE CTapIie ISTH JET C
MOMEHTA U3JIaHMsL.

2. PexoMeHmayemble T€UaTHBIE W3JaHUS 10 pean3alud  00IIe00pa3oBaTEIHbHOM
JUCLUIUIMHBI IPEJCTABICHBI B METOJUUECKUX PEKOMEHAALUAX 10 OpraHu3alud 00y4YeHusl.
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4. KOHTPOJIb U OLIEeHKA Pe3yJbTATOB OCBOCHHUS 00111e00pa30BaTeJIbHOM TN CIUILIHHbI

KoHTpo.1b U o11eHKa pe3yIbTaTOB OCBOCHHS 00111€00pa30BaTENbHOM JUCIUIUIMHBI PACKPBIBAIOTCS

yepe3 AMCUMIUIMHApHBIE pe3yJbTaThl, HaNpaBiIeHHble Ha (OpMHUpOBaHHE OOUIMX U

npo¢eCCHOHATBHBIX KOMIIETEHIUH 10 pa3/iesaM U TeMaM CO/Iep)KaHus y4eOHOro MaTepHaa.

Ooman Pa3zpnen/Tema Tun oueHoOYHbIX MEPONPUATHH
KOMIIeTeHIUsI
Pa3nea 1. Knerka — KonTtponbHas padora “MonekynsapHbiit
CTPYKTYPHO- YPOBEHb OpraHU3alU )KUBOTO”
(pyHKUMOHAILHAS eIUHULA
“KHBOT0
OK 02 Tema Nel.1. 3amnoxHeHne TaOJUIbI C OTTMCAHUEM
Buonorus xak Hayka METOZ0B MHUKPOCKOIIUPOBAHUS C UX
JOCTOMHCTBAMHU U HEJJOCTAaTKaMHU.
3amonHeHue TabnuIbl «BKIlag y4eHbIX B
pa3BUTHE OMOJIOTHI
OK 02 Tema Nel.2. 3amnoaHeHne CPAaBHUTEILHOMN TaOIHIIBI
OOm1ast xapaKTepUCTHKA CXOJICTBA U PA3JINYUNA )KUBOTO U HE
KU3ZHU KUBOTO
OK 01 Tema Nel.3. @poHTANIBHBIN 0IIpOC
OK 02 Bbuonornyecku BakHbIe [ToaroroBka yCTHBIX COOOIIEHUH C
OK 04 XUMHUYECKUE COCTUHEHUA Mpe3eHTauuen
Brinonnenue u 3amuTa J1abopaTopHbIX
pabot: «Onpenenenne Butamuaa C B
MPOIYKTaX MUTAHUSY,
«'unpodpunbHO-rHIPOHOOHBIE CBOHCTBA
JTUTHIOB
OK 01 Tema Nel 4. OnenuBaemas IUCKyCcCHs TI0 BOIIpOcam
OK 02 CTpyKTypHO-(QYHKIMOHATbHAS |JIEKIHU
OK 04 OpraHu3anus KIeTOoK PazpaboTka MEHTaIbHON KapThl IO
KJIacCU(UKALIMU KJIETOK U UX CTPOEHUIO Ha
IPO- U SYKapHUOTUYECKHUX U MO [[apCTBaM B
MUHU TPYMIax
Boinonnenue u 3amura J1abopaTopHbIX
pabor:
«CTpoeHue KJIeTKHU (pacTeHusi, ’KUBOTHBIE,
IpuObl) U KIETOUHBIEC BKIIOUEHUS (KpaxMmall,
KapOTUHOMIBI, XJIOPOILIACTHI,
XPOMOILIACTHI)»,
«IIponuiraemocts MeMOpaHsbI (IIJIA3MOJIU3,
JIETIIa3MOJTH3))
OK 01 Tema Nel.5. OpoHTaIBHBIN OIIPOC
OK 02 CrpykrypHO-(yHKIIMOHATBbHBIE |Pa3zpaboTka riaoccapus
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(bakTOpB! HACTIEICTBEHHOCTH

Pemenue 3ama4d Ha OMpCACIICHUC
IMOCJICA0OBATCIIBHOCTU HYKJICOTU OB

OK 01 Tema Nel.6. OpoHTaIBHBIN OIIPOC
OK 02 [Iponecchl MaTpuyHOTO Tect «IIponecchl MaTpUYHOTO CUHTE3a»
CUHTE3a Pemenue 3anay Ha onpenenexnme
MOCIIEA0BATEIHLHOCTH aMIUHOKHCIIOT B
MoOJIeKyJe Oenka
Pemenue 3anay Ha onpeneneHne
MOCJIE0BATEIbHOCTH AMUHOKHCIIOT B
MOJIeKyJie OeNlka B ClTyyae U3MEHEHUS
nocJyeoBaTeabHOCTH HykieoTu 08 JTHK
OK 02 Tema Nel.7. @poHTANIBHBIN 0IIpOC
OK 04 Hexknerounsie ¢hopMbl KU3HU [ToaroToBka yCTHBIX COOOIIEHUI €
Mpe3eHTaNeH (BUPYCHBIC U
OakTepuanbHble 3a00meBanms. Oomue
MPUHLIMITBI HCTIOIb30BaHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH
NpPUMEHEHHUS aHTUOMOTHKOB)
OK 02 Tema Nel.8. OpoHTaIBHBIN OIIPOC
OOMeH BelECTB U 3amnoaHeHne CPaBHUTEIBHOMN TaOIHIIBI
IpeBpalleHle YHEPTUU B XapaKTepUCTHK TUTIOB OOMEHA BEIIECTB
KIIETKE
OK 02 Tema Nel.9. OO6cy>xaeHune o BoIpocam JeKIHH
OK 04 Kv3HEHHBII LUK KJIETKH. PazpaboTka JeHTbl BpEMEHHU )KU3HEHHOTO
Muto3. Meiio3 UKJIa
Pa3nea 2. Ctpoenue u Konrponsnas padora” CtpoeHue u
(pyHxuun opranuzma ¢yHKIMN opraHu3ma’
OK 02 Tema Ne2.1. OnenuBaemas IUCKycCus
OK 04 CrtpoeHue opranusma Pa3zpaboTka MEHTaIbHON KapThl TKAHEH,
OpraHOB U CUCTEM OpraHOB OPraHU3MOB
(pacTeHus, )KUBOTHBIE, YEJIOBEK) C
KpaTKOW XapaKTePUCTUKON WX PyHKITUN
[ToaroroBka u mpeCTaBICHUE YCTHBIX
COO0IIeHUH ¢ Tpe3eHTanueld (MMMYHUTET,
WH(DEKIIMOHHBIC 3a00JIeBaHNs, YHIEMUH,
BaKIIMHAIIHS )
OK 02 Tema Ne2.2. @pOHTAIBHBIN ONIPOC
DopMBbI pa3MHOKECHUS 3amonHeHne TaOIUIbI ¢ KPATKOM
OpPraHu3MOB XapaKTepUCTHKON U TpuMepaMu Gopm
Pa3MHOXXEHHSI OPraHU3MOB
OK 02 Tema Ne2.3. PazpaboTka JeHTbI BpEMEHU C
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OK 04

OHTorexues KUBOTHBIX U
YeoBeKa

XapaKTEPUCTUKON ATAllOB OHTOr€HE3a
OTACJIbHOM TPYIION )KUBOTHBIX U YEJTOBEKA
110 MUKPOTPYTIIaM

Tect/onpoc

OK 02
OK 04

Tema Ne2 4.
OHTOreHe3 pacTeHHit

CocrapieHue )KU3HEHHBIX IUKJIOB PACTEHUI
1o OT/JeaM (MOXOBHUIHBIC, XBOIIICBHUIHBIC,
MaropOTHUKOBUIHBIC, TOJJOCEMEHHBIE,
IOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.

OCHOBHBIC TTIOHATHS TCHETUKH

PazpaboTtka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HacCJIC0OBaHUA

OpoHTaAIBHBIN OITPOC

Tect mo Bompocam JIEKIUH

Pemrenue 3anau Ha onpeneneHue
BepOHTHOCTI/I BO3HHUKHOBCHUA
HaCJICACTBCHHBIX HpI/ISHaKOB HpI/I MOHO-,
TTU-, TIOJIMTHOPUIHOM U aHATTU3UPYIOIIEM
CKpEIIMBAaHHUH, COCTABIICHNE
TEHOTHUIHUYECKUX CXEM CKPEIIUBaHUS

OK 01
OK 02

Tema Ne2.7.
B3auMonelicTBuEe TeHOB

Tect

Pa3zpaboTtka rioccapus

Pemenue 3aa4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX MMPU3HAKOB ITPU
PA3JINYHBIX THIIAX B3aI/IMO,Z[€I>'ICTBI/I$I I'CHOB,
COCTABJICHUEC I'CHOTUIIMYCCKUX CXEM
CKpeIBaHus

OK 01
OK 02

Tema Ne2.8.
CreruieHHO€E HACJIEI0BaHIE
MIPU3HAKOB

Tecr

Pazpabotka rioccapus

Pemenne 3a1a4 Ha onpeencHne
BEPOSATHOCTH BO3HUKHOBEHUS
HACJIECTBEHHBIX PU3HAKOB IIPH
CIICTUIEHHOM HaCIIeIOBaHUH, COCTABJICHHUE
TEHOTUIIMYECKHUX CXEM CKPEIBAHUS

OK 01
OK 02

Tema Ne2.9.
I'enetuka noia

Tect

PazpaboTtka rioccapus

Pewenue 3ana4 Ha onpenencHue
BCPOATHOCTU BOBHUKHOBCHU A
HACJICACTBCHHBIX MPHU3HAKOB, CHCIUICHHBIX C
IIOJIOM, COCTAaBJICHUEC I'CHOTUIITMYCCKHUX CXEM
CKpELIMBAHUS

OK 01
OK 02

Tema Ne2.10.
I'enetnka degoBeka

Tect
PazpaboTtka rioccapus
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Pemenue 3agau Ha onpeneieHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB, UCIOJIb3YS
METO/1bl TEHETUKH YEJIOBEKA, COCTABIICHUE
TEHOTUIIMYECKUX CXEM CKPEIINBaHUS
[TonroToBka yCTHBIX COOOIIEHUI ¢
MPE3EHTAlHUEN O HACIIEICTBEHHBIX
3200JIEBaHUSIX YE€TIOBEKA

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUYMBOCTH |Pelenue 3a1au Ha onpeieieHue Tuna
OK 04 MyTalUU IIPU [epeJade HacIeICTBEHHBIX
IIPU3HAKOB, COCTaBJIIEHNE TEHOTUIIMYECKUX
CXEM CKpeIIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenexkuusi OpraHu3MoB PazpaboTtka rioccapus
Pemenue 3aa4 Ha onpezeneHue
BO3MO>XHOT'O BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB 10 CEJIEKIINH,
COCTaBJIEHUE T€HOTUITHYECKUX CXEM
CKpELIUBAHUS
Pasnen 3. Teopusi 3Bosmounu | KonrponbHas padota “TeopeTndeckue
ACIIEKTEI DBOJIIOIUHY KU3HU Ha 3emie”
OK 02 Tewma 3.1. ®poHTaTBHBIHN OMpOC
OK 04 Hcropus 3BOIIOLIMOHHOTO PazpaboTka JeHTbI BpEMEHU Pa3BUTHUS
y4eHus SBOJIIOIIMOHHOTO YUEHHUSI
OK 02 Tewma 3.2. ®poHTaTBHBIN OMpOC
MuUKpo3BOTIOLIHS Pa3zpaboTka rioccapus TepMUHOB
OK 02 Tema 3.3. OnenuBaemas IUCKyccus
Makpo3BoJronust Pa3zpaboTka rioccapus TepMUHOB
OK 02 Tewma 3.4. ®poHTaTBHBIN OMpOC
OK 04 Bo3HUKHOBEHUE U pa3BUTHE [ToaroroBka u mpeACTaBIECHUE YCTHOTO
YKU3HU Ha 3emiie COOOILIEHUS U JICHThI BpeMEHU
BO3HUKHOBEHHUS U PAa3BUTHS )KUBOTHOTO U
PacTUTENBLHOTO MHUpa
OK 02 Tema 3.5. OpoHTaIBHBIN OIIPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3zpaboTka neHT BpeMeH! U MEHTaJIbHBIX

aHTPOIIOTEHE3

KapT Ha BBIOOD:

“OBOIIOIMS COBPEMEHHOI'O YEJIOBEKA,
“Bpems 1 yTH paccesieHus 4eJI0BeKa 110
wianere”, “Bnusiaue reorpaduueckoit
cpenbl Ha MOp(}OTIOTHIO B (PU3HOTIOTHIO
yesoBeka”, “YemoBeueckue pachl”,
o0cyxaeHNE
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Pasznea 4. Dxosorus

KonTtposbHnas padora “Teopernueckue
acCIeKThI IKOJI0Tun”

OK 01 Tema 4.1. Tect 1o sxomoruueckuM (akTopam u
OK 07 Dxosiorudeckue GakTopsl U cpeqiaM KU3HU OPraHU3MOB
Cpe.bl KU3HU.

OK 01 Tema 4.2. CocraBieHue cXeM KpyroBopoTa BEIECTB,

OK 02 [Tonynsmus, cooOiecTBa, HCIIOJIb3YSl MaTepUaIIbl JICKIIMHU

OK 07 HKOCUCTEMBI Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHui 10 NEPEHOCY BELIECTBA
Y DHEPTHH B SKOCUCTEMAX C COCTABIICHHE
TpopUUECKUX Lenei u nupamMu 6uoMacchl
U DHEPTUH

OK 01 Tema 4.3. OneHuBaemas IUCKycCus

OK 02 buocdepa - rmobansHas Tect

OK 07 AKOJIOTHYECKasi CUCTEMa Pelienne npakTUKO-OPUEHTUPOBAHHBIX

pacYeTHBIX 33/1a4 Ha OIpEJIeNICHUE
IUIOIIAN HACAXKICHUH JUIsl CHHKCHHS
KOHICHTPpAUX YIJICKHUCJIOTO ra3a B
aTMocdepe CBOEro peruoHa mpoxXUBaHUs
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OK 01

Tema 4.4.

Tect

OK 02 Bnusinue aHTpONOreHHbIX Pemienne npakTUKO-OpUEHTUPOBAHHBIX
OK 04 dakTopoB Ha 6nochepy pacUYEeTHBIX 3aJIaHUN 110 COXPaAHEHUIO
OK 07 MIPUPOAHBIX PECYPCOB CBOETO PErMOHA
MPOXKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi TUCKyCCHUs
OK 04 Bnustaue conmaibHO- BrinosiHeHUs MpaKTUYECKUX 3a/IaHMI:
OK 07 HKOJIOTHYECKUX (DaKTOPOB Ha “OmnpeneneHre CyTOYHOIO palloHa
37I0pPOBbE YEIOBEKA MUTaHUS ",
“Cozanue MHIMBUYaJIbHOM aMATKH 110
OpraHu3aly palMoOHAIbHON (PU3UIECKOM
AKTUBHOCTH
Brimonnenue madboparopHoit paboThl Ha
BBIOOD:
"YMcTBeHHas paboTOCTIOCOOHOCTH",
"Bnusiaue abnotnuecknx (hakTopoB Ha
YyeJoBeKa (HU3KUE U BHICOKUE
TeMneparypsl)”
IIpogeccnonaibHo- 3amuTa Keiica: peAcTaBlIeHUE pe3yIbTaToB
OPHEHTHPOBAHHO COAEPKAHME |PEIICHUS KEHCOB (BBICTYILICHUE C
Pa3nen 5. buoJsiorus B :KU3HM  |[TPE3CHTALIUECH )
OK 01 Tema 5.1 BrinosnHenue keica Ha aHAIIN3
OK 02 buorexHonoruu B KU3HU UH(OPMALIUU O HAYYHBIX JOCTIKEHHSIX B
OK 04 KaXXJ10TO 00J1aCTH TEHETUYECKUX TEXHOJIOTHIA,
IIK KJIETOYHOW MH)KEHEPHUH, TUIIEBBIX
OMOTEXHOJIOTHH (110 TpyIIaMm),
MpEeJICTaBICHHUE PE3YJIbTATOB PEIICHHUS
KeMCoB
OK 01 Tema 5.2.1. BelInonHeHue kelica Ha aHaIu3
OK 02 buorexHomoruu B MeauIHe U |MHOOPMAITUU O PA3BUTHH OMOTEXHOJIOTHI B
OK 04 bapmarun MeauiHe 1 hapmaiuu (1o rpyrmam),
IK MPEICTABICHUE PE3YIbTATOB PEIICHUS
KEWCOB
Pa3nes 6. buoskonornyeckue | [IpencraBieHue pe3yibTaToB BbIIIOJIHEHUS
HCCJICOBAHNUS y4e0HO-HCCIIeIOBATEILCKIX TTPOEKTOB
(BBICTYILICHUE C MIPE3CHTAITNECH )
OK 01 Tema 6.1. Brimosnaenue nabopaTopHBIX paboT Ha
OK 02 OcHOBHBIE METO/BI BBIOOp B MUHUTPYTITIAX:
OK 04 OMOAPKOJIOTHYECKUX 1. BnusiHue TemnepaTypsl Ha pocTa 1
OK 07 HCCIIEIOBAHU I (U3HOIOTUYECKYIO aKTUBHOCTh

APOKIKEBBIX KIIETOK
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2.

BiusiHne yrieBogoB Ha pocTa U
(bu3MOIOrMYecKyI0 aKTUBHOCTD
JIPOKKEBBIX KIETOK

. CoyeraHHOE BIMSHUE TEMIEPATYPHI U

YTJIEBOJIOB Ha pOCTa U
(U3UOIOTHUECKYIO aKTUBHOCTD
JIPOKKEBBIX KIETOK

OK 01 Tema 6.2 Brinmonnenue yuebHo-
OK 02 buoskonornueckuii HCCJIEIOBATEIILCKOTO IPOEKTa Ha BHIOOP:
OK 04 DKCIIEPUMEHT 1. Onenka kagecTBa aTMOC(HEPHOTO
OK 07 BO3yXa
2. OlleHKa KauecTBa MOYB METOA0M
(buTOTECTUPOBAHUS
3. OrleHKa KauecTBa BOJ TOBEPXHOCTHBIX
BOJIOEMOB 10 OPraHOJIENTUYECKUM U
(U3UKO-XMMHUYECKUM CBOICTBaAM
4. Binnsanue ITAB Ha pocT u pa3zButue
CEMSIH BBICIINX PACTCHUU
5. BausiHHME COJIEBOrO 3arps3HEHUS Ha
POCT U pa3BUTHUE CEMSIH BBICIIUX
pacTeHui
OK 01
OK 02 .
BelnonHeHne 3K3aMeHaIMOHHBIX 3aJaHUI
OK 04
OK 07
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