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1.OBIIAS XAPAKTEPUCTUKA PABOYEH HPOFPAMMBIOBH.IEOBPAZ%OBATEJH)HOIZ JACHUTUIMHBI
«BUOJIOT Uy

1.MecTo qucuMILIMHBL B CTPYKTYpe oOpa3oBarenbHo nporpamMmel CI1O:

O06meobpa3oBaTelbHAS TUCIUILTHHA «BUOTOTHS SBISETCS 0053aTEIBHON YaCThIO
0011e00pa3oBaTenpHOrO MUKIIA 00pa3oBarenbHOM mporpaMmMel B cootBeTcTBHE ¢ DT'OC CIIO nmo
cnennanabHocTu 43.02.15 IloBapckoe u KOHAUTEpPCKoOe /€10

BXOJIAMICH B cocTaB yKpymHeHHO# rpynmsl ipodeccuii 43.00.00 cepBu3 u Typusm

1.2.. JlucrmiuiiHa WMEeT MEXIPEIMETHBIC CBS3UM C MEXKIAUCIHUIUIMHAPHBIMA Kypcamu |
npoecCUOHANTBHBIMA MOYJISIMU TTPO(GECCHOHAIBHOTO IUKIIA.

JucturnnuHa BXOAWT B 001I€00pa3oBaTeNbHBIA MUK C y4eToOM MNpouis MOJIy4aeMoro
npodeccrnoHabHOr0 00pa3oBaHus (€CTeCTBEHHOHAYUHbIN Mpoduiib). Tpya1oeMKOCTh AUCHUILIMHBI
«buonorus» Ha 0azoBoM ypoBHe coctaBisier 108 wyaca, u3 KOTOpbIX 12 YacoB BKIIOYAeT
npodeccrnoHabHO-OPUEHTUPOBAHHOE coJiep;kaHue, yCcUJIMBAloLIee npodeccuoHalbHYIO
COCTaBIISIIOLIYI0O TO JaHHOM  mpodeccuu. IlpodeccroHanbHO-OpUEHTHPOBAHHOE COAEpIKAHHE
peanusyercs B MpUKIagHoM Moyie “Pactenus’™

Kpome Toro, mnpodeccuoHambHO-OPUEHTUPOBAHHOE COJEpKaHUE YUMUTHIBaeTcsl B pazgene 4
“OkoJyiorus’” TPH BHITIOJHEHUH JIA0OPATOPHBIX W TMPAKTHUYECKUX PalOT, CBSA3aHHBIX C Oymaymien
npoheCcCHOHANTBHON JIEATETLHOCTHIO 00YJIArOIITXCS.



)

1.2. lenu 1 niIaHUPYyeMble Pe3yJabTaThl 0CBOECHHUS TUCHUILINHBI:
1.2.1. lleau auCHUILINHBI

Heas: dopmupoBanne y oOydaromuxcs CUCTEMbl 3HAHUN O Pa3IMYHBIX YPOBHSIX JKU3HHU CO
3HAHMEM COBPEMEHHBIX MPEACTaBICHUI O JKUBOM NPUPOJIE, HABBIKOB [0 IPOBEACHUIO
OMOJIOTUYECKUX HCCIECIOBAHUKH C  COONIIOJCHHEM OSTHYECKHMX HOPM, AapryMEHTHPOBAaHHOM
JTUYHOCTHOU MO3UIIMH 110 OEPEKHOMY OTHOIICHHUIO K OKPYXKAIOIIIEH cpeie.

3agaun:

* moJiyueHue (yHIaMEHTAIBHBIX 3HaHWK 0 Ouosjormyeckux cuctemax (Knerka, Opranuswm,
[onymsiuus, Bun, Oxocucrema); UCTOPUM pPa3BUTUSL COBPEMEHHBIX MPEACTABICHUN O KUBOU
MPUPOJIE, BBIIAIOLINXCS OTKPBITUSAX B OHOJIOTMYECKOM HayKe; pOJM OHOJIOTMYECKON HayKu B
(hopMHUpPOBaHUM COBPEMEHHOI €CTECTBEHHOHAYYHOU KapTHHBI MUPA; METOJIaX HAYYHOTO IMO3HAHMUS;

* OBJIaJICHHE YMEHUSMHU JIOTUYECKU MBICINTh, 0OOCHOBBIBATH MECTO M POJIb OMOIOTHUECKUX
3HAHUM B MPAKTUYECKOUN JEATEIBHOCTH JIOJIEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHI; ONPENEaTh
KUBbIE O0BEKTHI B MPHUPOJIE; MPOBOIUTH HAOIIOJEHUS 32 IKOCHCTEMAaMH C LIEJIbI0 UX OMHCAHUS U
BBISIBJICHUSI €CTECTBEHHBIX M AaHTPONOTEHHBIX W3MEHEHUH; HAaXOIUTh M AaHAJU3UPOBAThH
MH(OPMALIKIO O JKUBBIX 00BEKTaX;

* pa3BUTHE MMO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUECKHUX CIHOCOOHOCTEH
oOyyaronuxcs B TPOLECCe H3Y4EHUs OMOJOTMYECKHUX SIBJICHUN; BBIJAIOMIUXCA JOCTHKEHHM
OMOJIOTHH, BOIIEAUIMX B OOIIEYETOBEUECKYIO KYJIBTYPY; CJOXKHBIX W TPOTHBOPEUMBBHIX IMyTEH
Pa3BUTHUSI COBPEMEHHBIX HAYYHBIX B3IJISAOB, HJEH, TEOPUH, KOHLENUUN, TUHoTe3 (O CYIIHOCTH U
MIPOUCXOXKICHUN KU3HU, UETIOBEKa) B X0/I€ pabOThl C pa3IMYHbIMU UCTOUHUKAMU HH(GOPMaIIUK;

* BOCIUTAaHUE YOKICHHOCTU B HEOOXOJMMOCTH MO3HAHUS KUBOUM MPHUPO/IbI, HEOOXOAUMOCTH
PaIMOHATILHOTO TMPUPOJOIOIb30BAHUS, OEPEeKHOTO0 OTHOILIEHUS K MPUPOTHBIM pecypcaM H
OKpY>Karolllel cpesie, COOCTBEHHOMY 37I0POBBIO; YBaXKEHHSI K MHEHHIO ONIMIOHEHTA MPU 00CYKICHUN
OMOJIOTHYECKHX TTPOOIIEM;

* UCMOJIb30BaHUE TPUOOPETEHHBIX OMOJIOTMUECKUX 3HAHUN U YMEHUH B MTOBCEIHEBHOM KU3HU
JUIS OLIEHKH TOCJIEACTBUI CBOCH JEATEIbHOCTH (M JESTENbHOCTH APYrUX JIIOJIH) 10 OTHOIICHUIO K
OKpY)Karolllel cpele, 3J0pOBBI0 IPYruxX JoJeil W COOCTBEHHOMY 3/0pOBBIO; OOOCHOBaHHE U
coOmronenre Mep NpodUIAKTHUKK 3a00JIeBaHUM, OKa3aHHE TEepBOM TMOMOIINM IPH TpaBMax,
coOroieHre paBuIl OBEICHUS B IIPUPO/IE.

O6meoOpa3oBarenpHas nucuuiinHa «buonorusy (manee - OJ1) sABIsSETCS 4acThIO 00sS3aTEILHON
MpeAMETHOM o0OJactu «EcTecTBEeHHOHAyUHBIE JUCLUILINHEBD) 5 U3ydaeTcs B
0011e00pa3oBaTeTbHOM LUKIIE Y4eOHOTO MJIaHAa OCHOBHOU Mpo(hecCHOHanbHONW 00pa3oBaTeNbHOM
MporpaMMbl Ha 0230BOM HIIM YIITYOJIEHHOM YpOBHE. JIMCIUILTNHA UMEET MEXIPEIMETHBIE CBSI3H C
MEXJIUCUUITMHAPHBIMA  KypcaMu U TpOECCHOHATBHBIMU MOAYISIMH  MIPO(ecCHOHATBEHOTO
IUKJIA.

B pamkax mnporpammbl 0O0I1e00pa30BaTeIbHOM TUCIUIUIMHBI OOYYaIOMIMMUCS OCBaMBAIOTCS
CIIeyIOIIMe TPEeIMETHBIC Pe3yIbTaThl Ha YTIyOJIEeHHOM YPOBHE:



Konapt

PG3YHBTaTBI OCBOCHHA JUCLHUITIIMHBI

pe3yJIbTaToOB

PIT 1. XapakTepru3oBaTh CTPYKTYPHO-(PYHKIIMOHATHHYIO OpraHU3aIHuio
KJICTKH Ha OCHOBE HaOJI0IeHUI

PII1.1. XapakTepu3oBaTh CTpOEHUE U (DYHKIIMHA OCHOBHBIX OMOTIOJIMMEPOB,
KJIETKH U €€ CTPYKTYPHBIX AJIEMEHTOB

PJI.1.2. Ornpenensarts pe3yiabTaThl K3MEHEHUSI TEHETUYECKOT0 KOJIa B
npoueccax MaTpUYHOTO CUHTE3a

P/ 1.3. Opranu3oBbIBaTh HaOMIIOAEHHE OHOIOrMYECKUX OOBEKTOB Ha
MOJIEKYJIIPHOM U KJIETOYHOM yPOBHE

PIT 2. [IporHo3upoBaTh BOSHUKHOBEHHE MMPU3HAKOB B XOJI€
WHJIMBUIYAIIBHOTO PA3BUTHUS U PA3MHOXKEHHUS OPraHU3MOB

PIT2.1. XapakTepru30BaTh ITAMbl MHIUBUIYATLHOTO PAa3BUTHS U
Pa3MHOKEHHS OPTaHU3MOB

P 2.2. Ornpenenats BO3MOXKHOE BOSHUKHOBEHHE HACIIEACTBEHHBIX
MIPU3HAKOB

PJ12.3. AHanu3upoBaTh 0COOEHHOCTH UHIUBUIYAIIbHOTO Pa3BUTHUS
OpPraHW3MOB B Pa3JIMYHBIX YCIOBHUIX
ApryMeHTHPOBATh HEOOXOUMOCTh COXPAHEHHSI MHOTOO0Opa3Hs

P 3. OPraHMU3MOB C IIETBI0 OEPEKHOTO OTHONIEHHS K OKpYXKarolIei cpeje

PI3.1. OHI/ICBIBal;I) BO3HHUKHOBEHHE MH(U)FOO6pafI/I$I OpPraHU3MOB U UX
B3aUMO/ICHCTBHUE C OKPYKAIOIIel cpenoit

PIT3.2. Br16upate Mepbl A7 oAepKaHUsST YCTOWYUBOTO Pa3BUTHS
ounocdepsl
BbIsSBISATE IPUYUHHO-CIIEICTBEHHBIE CBA3H MEKIY

PI1 4. OMOJIOTMYECKUMH 00bEKTaMHU, IPOLIECCAMU U SIBIICHUSIMU ITyTEM
UCCJIEJIOBAaHHM Ha )KUBBIX 00BEKTaX

Pa4.1. OnuceIBaTh METOALI OMOAKOJIOTHUECKUX UCCIIEN0OBAHNNA

PJl 4.2. [InanupoBaTh OMOJOTUUECKHUI SKCIEPUMEHT

PJI 4.3. [TpoBOAMTE OMOIOTHYECKUI IKCIIEPUMEHT
NuTepnpeTnpoBaTh pe3ylibTaThl MPOBEACHHOTO OHOIKOJIOTUYECKOTO

PJ1 4.4. JKCIIEPUMEHTA C UCTIOJIb30BAHUEM

KOJINYCCTBCHHBIX MCTOJOB




B mpouecce m3ydeHHMs IUCHMIUIMHBI OOecriednBaeTcsi (POPMHPOBAHHE M PAa3BUTHE TaKUX
o6mux komnerenuit ®I'OC CIIO kak:

OK O0l. BseiOupath cmocoObl pemeHHs 3agad  MPO(ECCHOHAIBHOW JIEATEIbHOCTH
MPUMEHUTEIHFHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBAa IIOKMCKAa, aHajdUu3a M MHTEPIpPETaluu
nHbopManuy, 1 HHPOPMAITHOHHBIE TEXHOJIOTHH JUTS BBITIOJHEHHUS 33124 MPO(HecCHOHATBHON
JeATeIbHOCTH;

OK 04. DddexTrBHO B3aNMOACHCTBOBATH M paboTaTh B KoJuleKTuBe 1 komane; OK 07.
CopeiicTBOBaThH COXPaHEHUIO OKpYKaroleu cpensl,
pecypcocOepeReHnI0, IPUMEHSTh 3HaHUS 00 N3MEHEHNHU KIIMMAaTa, IPUHIUIIB OEPEXKITUBOTO
MIPOU3BOJICTBA, YPPEKTHBHO ACHCTBOBATH B UPE3BBIYAMHBIX CHTYAIUSX.

1.2.2. Ilnanupyemblie pe3ybTaThl 0CBOCHUSA 00111€00pa30BaATEILHON JUCHMILIMHBI B
coorBeTcTBUU ¢ DI'OC CIIO 1 Ha ocHoBe PT'OC COO



Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeHIH i

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Berbupatb
CHOCOOBI peLIeHUs
3amad
npodecCuoHaNTbHOM
JEATEIbHOCTH
MPUMEHUTEIBHO K
Pa3IYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:
- TOTOBHOCTH K TPYydy, OCO3HAHWE IICHHOCTH MAacTEepCTBa,
TPYyI0JII001E;

- TOTOBHOCTL K aKTUBHOU JCATCIIBHOCTHU TEXHOJIOTHYECKON U

COIMATIPHOM HAIMPaBIIEHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,

IJIaHUPOBATH n CaMOCTOSTCIBHO BBITIOJIHATH TaKYyHo
NESITeTbHOCTB;
- HWHTEpeC K pasnu4HbM cdepam  mpodecCHOHATBHON

NESITEITILHOCTH,
OmiajeHre YHUBEPCATbHBIMH Y4eOHBIMU TTO3HABATEIHLHBIMHU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYECKHeE TelCTBUSA:

- CaMOCTOATENILHO (OPMYIUPOBATH W  AKTyaJU3UPOBAThH
po0JieMy, pacCMaTpHUBATh €€ BCECTOPOHHE,

- yCTaHaBIIMBAaTh CYNICCTBEHHBIN MPU3HAK MM OCHOBAHHS JIJIS
CpaBHEHUS, KJ1accupuKkanuu u 0000IICHUS;

- ONpeAeNATh IENU NeATSILHOCTH, 3aJaBaTh HapameTpbl U
KPUTEPHH UX JTOCTHIKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TIPOTUBOPEYHS] B
paccMaTpUBaEMbIX SIBICHHSIX;

- BHOCUTh KOPPEKTHUBHI B

JACATCIIBHOCTD, OLOCHHUBATh

- c(opmMupoBaTh 3HAHHUS O MECTE U POJM OHOJIOTUHU B
Hayk, B (opmupoBaHUU
COBPEMEHHOI €CTEeCTBEHHOHAay4YHOW KapTHHBI MHpa, B

CHCTEMCEC €CTCCTBCHHBIX

IMO3HAaHWM 3aKOHOB MPUPOJbI W PCHICHUW KU3HCHHO

BaXHbIX COIIMAJIBHO-3TUYCCKUX, 3KOHOMHYECKHUX,

9KOJIOTUYECKUX MpOoOJIEeM 4YellOBEYeCTBa, a TaKXKe B
pelieHnn BOIIPOCOB

IPUPOJIONIONB30BaHUs; B (OPMUPOBAHUU LIEHHOCTHOTO

panuoHaJIbBHOTI'O

OTHONICHHSI K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIIAJC
POCCHUHCKMX U 3apyOCKHBIX YYEHBIX - OHOJIOTOB B
pazBuTHe OWOJOTHH;, (DPYHKIMOHAIBHOW TPAaMOTHOCTH
YyeJloBeKa JUIsl pelIeHUs )KU3HEHHBIX MPoOiIeM,
- yYMETh BIAJCTh CHUCTEMOW OWOJOTHYECKUX 3HAHHM,
KOTOpasi BKIIIOYAEeT:
OCHOBOTNOJIATral0IIKe
noOHATHUS (3KU3Hb, KJIETKAa, TKaHb, OPraH, OpraHu3M, BH]L,
ouworeHo3,  Ouocdepa;
KJIETOYHBIN

OMOJIOTUYECKHE  TCPMHUHBI W
TOTTYJISIIIVS,
MeTa00IU3M,
OHOCHHTE3

IKOCHCTEMA,
roMeocTas,
OMOTIOTUMEPBHI,

UMMYHUTET,
Ocnka, JTUCKPETHOCT,
caMOperyJIsIIus, CaMOBOCITPOM3BE/ICHHE,

HaCJICACTBCHHOCTb, M3MCHUYMUBOCTb, SHCPro3aBUCHUMOCTD,




COOTBETCTBUE  PE3YJNBTATOB  LENSAM, OLEHUBATh  PHUCKHU
MOCJICACTBUM ACATCILHOCTH;
- pa3BHBaThb KpPEATUBHOE MBIIUICHUE TPU  PELICHUU

KU3HEHHBIX TIPOOIIEM

0) 0a30BbIe UCCIeI0BATEILCKHE 1eiCTBUS:
- BIAJACTh  HAaBBIKAMH  Y4E€OHO-HMCCIICIOBATEIILCKOW U
MTPOEKTHOM JIeATEIbHOCTH, HABBIKAMH pPa3pelieHus mpooem;

- BBISIBIISITH MIPUYUHHO-CJICICTBCHHBIE CBSI3U "
aKTyaJIM3UPOBATh 3a7ady, BBIJIBUTATh THIIOTE3y €€ PEIIeHUs,
HaXxOJOUTh  apryMEHTBl  JUISI  JOKa3aTelIbCTBA  CBOMX
YTBEPKICHHM, 3a/1aBaTh TapaMeTPbl U KPUTCPUH PEIICHHUS,

- aQHAIM3HUPOBATh IIOJYYCHHBIC B XOJE pEIICHUS 3aJIaud
pe3yNbTaThl, KPUTHYECKHA OIEHUBATh WX JIOCTOBEPHOCTb,
MTPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIOBHSIX;

- yMeTh TIEPEHOCHUTH NO3HABaTEeIFHYI0 U
MPAKTUIECKYIO O0JIACTH KU3HEACATEIIEHOCTH;

- YMETb HWHTETPUPOBATh 3HAHUS W3 Pa3HBIX NPEAMETHBIX

obnacreii;

3HaHUA B

- BBIABUI'aTb HOBBIC HWACH, IpcajiaraTb OpPUTIHHAJIbHBIC
IIOAXO0dbl U PCIICHUSA,;
- CHOCOOHOCTh HX MCIIOJB30BaHHWSI B II03HABATEILHOM U

COHI/IaJ'IBHOI\/'I IMPAaKTHUKE

pPOCT U pa3BUTHE);

Oouonoruueckue Teopuu: kierounas teopus T. IlIBanHa,
M Ilneitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO
ummynurera I1. Opmux, U.1. MeunukoBa, XpoMocOMHas
Teopuss  HaciencTtBeHHoctn  T.  Moprana, 3akoH
3apoabimieBoro cxojcrsa K. bapa, aBosntonnoHHas Teopust
Y. JlapBuHa, CHHTETHYECKAs TEOPHUsS DBOJIFOLMH, TEOPUs
antpornorenesa Y. lapsunHa; Teopus 6uoreorieHoza B.H.
CykauéBa;

yuennss H.M. BasunoBa - o IlenTpax

MHOTOOOpa3usi U TMPOUCXOXNKJEHUS  KYJIbTYPHBIX
pactenuii, A.H. CeBepuoBa - 0 IyTX W HalpaBJICHUAX
sBosonnn, B.W. Bepraackoro - o 6uocdepe;
3aKOHBI (€IMHOOOpa3usi MOTOMKOB TIEPBOTO TMOKOJEHUS,
pacHIeTUIeHHs] TTPU3HAKOB, HE3aBUCHUMOTO HACJIEIOBAHUS
npusHakoB [. MeHzens, CHEMJIEHHOTO Hacaeq0BaHUs
MPU3HAKOB W HapyILIEeHUs cluerieHus: reHoB T. Moprana;
pAIIoB B HacJIeICTBEHHOU
H.N. Basuiona, TeHETHYECKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapIieBoro
cxoactea K. boapa,
I'exkens, @. Mromiepa);
MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);
npaswia (Munumyma FO. JIuGuxa,
MUPAMHJIBI YUCell, OMOMACCHI U DHEPTUH );
runote3bl (koauepBaTHo A.M. Onapuna, MEepBUYHOTO
oymbona JIx. Xongeitna, wmukpochep C. Doxca,

pubo3uma T. Yek);

TOMOJIOTHYCCKUX
HN3MCHYHNBOCTH

OHMOr€HETUYECKOI0 3aKoHa DO.

SKOJIOTUYECKOH

- C(I)OpMHpOBaTL YMCHHA PpaACKPBIBATH COACPIKAHUC
OCHOBOIIOJIararommux OHOJIOTHMYECKUX TeOpI/Iﬁ " THUIIOTEC3!:




KJICTOYHOM, XPOMOCOMHOM, MYTallHOHHOM,
ABOJIIOIIMOHHOM, TIPOUCXOXKICHUS JKU3HH U YEJIOBEKa;
BJIAJICHUE CHUCTEMOW 3HAHUW 00 OCHOBHBIX METOJIAaX
HAyYHOTO TO3HAHWS, WCIIOIB3yeMbIX B OHOJIOTHUECKUX
UCCIICIOBAHUSAX  JKUBBIX OOBEKTOB M DKOCHUCTEM
(omucanue, wu3MepeHUe, TMPOBEACHHE HAOIIOJACHUN);
crioco0aMyl  BBISBIICHHSIT W OIICHKH aHTPOIIOTEHHBIX
WU3MEHEHUN B IIPUPOJIE;

- chopMupoBaTh YMCHHUS pacKpbIBaTh
OCHOBOIIOJIATAONINE  OWOJIOTUYECKHE  3aKOHBI U
3akoHomepHoctu (I. Mennens, T. Moprana, H.W.
BasuinoBa, O. I'ekkens, @. Miomepa, K. bapa), rpanutist
WX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

- YMETh BBIJICNIATH CYNIECTBEHHBIC TPU3HAKH:

CTpPOEHHUSI BHUPYCOB, KJIETOK MPOKAPHUOT MU DSYKapHUOT;
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OHOTEOIIEHO30B, IKOCUCTEM U OHochepHI;

CTPOEHHUSI OpraHoB U CHCTEM OpPraHoB pacTEHUH,
JKUBOTHBIX, 4YEJIOBEKa; IMPOLIECCOB >KU3HENECSATEIbHOCTH,
MPOTEKAIOIINX B OPraHu3Max pacTeHHM, XUBOTHBIX U
YeJI0BEKa,

OHOJIOTUYECKHIX IPOLIECCOB: oOMeHa BEIIECTB
(MeTabonu3M), MHPOPMALIMM W TPEBPAIICHUS SHEPIHH,
OpoJXKeHHs, aBTOTPOPHOTO U TeTEPOTPOGHOrO0 THUIIOB
nuTaHus, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Melo03a,
rameToreHesa, ASMOpUOreHe3a, MOCTIMOPHOHAIBLHOTO
pa3BUTHA, PA3MHOXKEHUS, HHIUBUIYATbHOTO pPa3BUTHUS
opranu3Ma (OHTOT€He3a), B3aWMOJCUCTBUS TEHOB,
reTepo3uca;  JEHCTBUH  HCKYCCTBEHHOTO  OTOOpa,
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CTAaOUIM3UPYIONIETO, JABIKYIIETO M Pa3pbIBAIONIETO
€CTECTBEHHOI'O oTbopa; QJIOTIATPHYECKOTO u
CUMIIATPUUIECKOTO BUJI000pa30BaHUS; BIIMSTHUSA
JIBYKYIIMX CHJI SBOJIONUU Ha TeHO(OH] MOMyJISIuY;
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K cpele OOWTaHus,
Yepe/OBaHMs HANpaBICHUH 3BOJIOIUH; KPyroBOpOTa
BEIIECTB M MIOTOKA SHEPTUU B IKOCHCTEMAX;

- mpuOOpecTH OMBIT NMPHUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHWS, WCIOJB3YeMBIX B OHOJIOTHU:
HAOJIOJICHUS M ONMCAHUS KUBBIX CHCTEM, TPOIECCOB U
SIBIICHUH; OpPraHU3allid W TPOBEACHUS OHOJOTHUYECKOTO
OKCIICPUMEHTA,  BBIJBIKCHHUS  THIIOTE3,  BBIABIATH
3aBUCHMOCTH MEXJIy HCCICIyeMBIMA BEIUYMHAMH,
OOBSCHATH TOJIyYEHHBIC PE3yIbTaThl U (POPMYITHPOBATH
BBIBOJIBI C UCTIOJIb30BAHUEM HAYIHBIX TOHSITHH, TECOPUH U
3aKOHOB;

- chopMHpOBaTh YMEHHUS BBIJCIATH CYIICCTBCHHBIC
MPHU3HAKA BHPYCOB, KJIETOK IPOKAPHOT W DYKApHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTreOIIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BEIICCTB M IPEBPALICHUS SHEPIHMH B KIICTKE,
doToCHHTE3a, IUIACTHYECKOTO W DHEPreTHYCCKOTO
oOMeHa, XEMOCHHTE3A, MHTO3a, Meio3a,
OTLIOI0TBOPEHHUS, pa3BHUTHSA u Pa3MHOKEHUS,
WH/IMBUYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
O0OprOBI 32 CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpA,
BUI000pa30BaHus, MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpene OOWTaHMSI, BIUSHHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOTIOTEHHBIX HW3MEHEHHMH B DJKOCHCTEMax CBOeH
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MECTHOCTH, KPYrOBOpOTa BEIIECTB M IpEBpaIlcHUE
SHEpPrum B buocdepe;

- copMupoBaTh YMEHHUS TPUMEHSITH TOJyYEHHBIE
3HaHWS IS OOBSICHCHHSI OMOJIOTHYECKUX IMPOIECCOB U
SABJICHUM, JI1 TPUHITUS TPAKTUYECKUX PEIICHUH B
MOBCETHEBHOM  KM3HU C  IEJIbI0  OOECreYeHHs
0€30MacHOCTH  CBOEro  3JI0POBBS W 3JI0POBbBS
OKpYXKAIOIUX JIIOJIeH, COoOJIIo/IeHUsT 30poBOro oOpasa
JKW3HU, HOPM TPaMOTHOTO TOBEICHUS B OKpYyKaromen
MPUPOTHON  cpelne;  TMOHUMaHHE  HEOOXOIUMOCTH
WCITOJIH30BAHUS JTOCTHXKECHUN COBPEMEHHOW OHOJIOTHH H

OMOTEXHOJIOT Ui JUTS palMOHAIBHOTO
MIPUPOIOTIOIB30BAHMS; yMEHUE WCIIOJIb30BAThH
COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTMYECKYIO

TEPMUHOJIOTHIO ¥ CHMBOJIMKY JUIS JIOKAa3aTeIbCTBA
POJCTBa OPTaHWU3MOB PA3HBIX CHCTEMATUYCCKHX TPYIIIL;
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOWTAHWs; CIMHCTBA
YEJIOBEYECKUX pac; HEOOXOAMMOCTH 3I0pOBOTO oOpasza
JKU3HU, COXPaHEHHs Pa3HOOOpa3Hsi BUIOB M IKOCHUCTEM,
Kak  yCIOBHS  COCYIICCTBOBAaHHSI ~ HPHUPOIBI U
YeJIOBEUCCTBA,

- chopMupoBaTh YMEHHUS pemiaTh OUOJOTHUECKUE 3a/1a4H,
COCTaBJISITh TCHOTHITMYECKUE CXEMbl CKPCUIMBAHHS IS
pa3HBIX TUIIOB HACJIECIOBAHMS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMBbl TEPEHOCa BEIIECTB M DJHEPIHU B
sKocHcTeMax (LeNH MUTAHUS, THIICBbIC CETH), BBISBISATH
MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEX]y HCCIIEeTyeMbIMU
OMONOTHYECKUMH 00BbEKTaMH, MPOILIECCAMU U SBICHUSIMU;
JIeNaTh BBIBOJIBI U MPOTHO3BI HA OCHOBAHUH MOJYYEHHBIX
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pE3YNbTATOB;

- chopmupoBaTh YMEHHSI KPUTHYECKH OICHUBATH
UH(HOPMALIHIO OHOJIOTUYECKOTO coJiep KaHusl,
BKJIFOYAIONIYIO TICEBIOHAYYHBIC 3HAHMUS W3 Pa3IMYHBIX
HUCTOYHUKOB (CpeAcTBa MacCOBOM MH(OPMAIIMH, HAYIHO-
MOMYJISIPHBIE MaTE€pPHUabl); UHTEPIPETUPOBATH ITHUECKHE
aCmeKThl COBPEMEHHBIX HCCIIEJOBaHUNA B OWOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH; paccMaTpUBaTh TJI00aTbHbBIE
HKOJIOTUYECKUE poOIeMbI COBPEMEHHOCTH,
dbopMHUpOBaTh 1O OTHOIIEHWIO K HHUM COOCTBEHHYIO
MO3UIIMIO, YMEHHE OIICHMBATh JTHYECKUE AaCTEKThI
COBPEMEHHBIX HCCIICIOBAaHUN B 00JaCTH OMOTEXHOJIOTHH
u TCHETHYECKUX TEXHOJIOTHI (KTOHMpOBaHHKE,
HUCKYCCTBEHHOE OTUTIOJIOTBOPEHHUE, HaIpaBJIeHHOE
U3MEHEHHEe TEeHOMa M CO3[JaHhe  TPaHCTE€HHBIX
OPraHu3MOB);

- chopMHpOBaTh YMEHHS CO3JaBaTh COOCTBEHHBIE
NUCbMEHHBbIE M  YCTHbIE COOOIIEHHS Ha OCHOBE
OHOJIOTHYECKON uHpOpMaIII u3 HECKOJIbKUX
UCTOYHUKOB, TPAMOTHO HCIIOJIb30BAaTh IMOHATHHHBIN
anmnapat OMOJIOTUH;

- yMeTb BBIJBUTaTh TUIOTE3bl, MPOBEPITH  UX
SKCIIEPUMEHTAJIbHBIMH CPEJICTBaMHU, (QOpPMYIHUPYS IIelb
WCCJIEIOBaHMS, aHAIM3UPOBATh MOJTYYCHHBIE PE3YIbTaThl
U JIeTIaTh BBIBOJIBL;

- NpUHUMATh YydYyacTHE B HAYYHO-HCCIIEIOBATEIbCKON
pabore mO OWONOTHMH, OKOJIOTMM U  MEIUIIMHE,
npoBOAMMON Ha 0asze IIKOJBHBIX HAYYHBIX OOIIECTB U
nyONMMYHO TPEICTaBIATh MOJNyYEHHBIE pEe3yNbTaThl Ha
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YUYCHHUYECKUX KOH(PEPEHIUSIX pa3HOTO YPOBHS,

OK 02. Mcnoaps3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaJu3a u
WHTEPIpETAINN
uH(popmMaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npodhecCuoHaATBHOM
NeSITENIbHOCTH

B 006nactu IeHHOCTH HAYYHOTO MO3HAHUS:

- copMHUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTUS HAayKHM M OOILECTBEHHOM
MIPaKTHKH, Jaiore KYJBTYP,
CBOETO MecTa B

OCHOBAHHOTO Ha
CroCOOCTBYIOIIETO
IIOJINKYIBTYPHOM MHUPE;

OCO3HAaHHIO

- COBEpLICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOM KYJIbTYPBI
KaK CpEJICTBA B3aUMOJCUCTBUSA MEXAY JIFOJABMHM M IO3HAHUSA
MHpA;

- OCO3HaHME IEHHOCTH HAYYHOM MAESITEIIbHOCTH, TOTOBHOCTh
OCYILECTBIISATh ITPOEKTHYIO u

ACATCIIBHOCTE HHAUBHUAYAJIIBHO W B I'PYIIIIC,

HCCIICO0BATCIILCKYIO

OBnaneHue yHUBEpCATbHBIMH YU4E€OHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopmaIue:

- BJIQJIETh HaBBIKAMH MOJIy4eHHUS] UHPOPMAINK U3 HCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYHIECTBIISITH  IIOUCK,
aHaJIM3, CHUCTEMATH3AlMI0 M MHTEPHpETaluio HHPOpMaIIN
Pa3IMYHBIX BUJIOB U (POPM MpEACTABICHUS;

- co3laBaTh TEKCThl B PAa3IUYHBIX (opMarax Cc ydeToMm
Ha3HaueHUs MH(pOpMAaLMM U LIETIEBOW ayauTOpPUH, BbIOHpas
ONTUMAJBEHYIO (HOPMY IIPECTABICHUS U BU3YallU3alllH;

- OIICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(POpMAIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3TUYECKUM HOPMaM;
CpencTBa MHGOPMAITMOHHBIX u
KOMMYHHMKAITMOHHBIX TEXHOJOTUH B PEUICHHMH KOTHUTUBHBIX,

KOMMYHHKATHUBHBIX u OpraHnu3allMOHHBIX

- HUCIIOJIb30BaTh

3a7a4 c

- chopmupoBaTh
UHPOPMALINIO
BKIIIOUAIOMIYKO TIICCBAOHAYYHBIC 3HAHUSA M3 PaA3IUYHBIX

YMEHHUS
OHMOJIOTUYECKOTO

KPUTHYCCKHU  OLICHMWBATH

COJIepIKaHus,

HUCTOYHUKOB (CpeACcTBa MacCOBOW MH(OPMAIMH, HAYTHO-
MOMYJISIPHBIE MaTepUabl); HHTEPIPETUPOBATH ITHUECKHE
aCreKThl COBPEMEHHBIX HCCIIEJOBaHUNA B OWOJOTHH,
MEeIUIIHE, ONOTEXHOJIOTHH;

- WHTEPHPETUPOBATH ITUUYECKHE ACHEKTHI COBPEMEHHBIX
HCCIIeIOBAaHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TriI00aTbHBIE AKOJOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHHUIO K HHUM

COOCTBEHHYIO TO3UIMI0, YMEHHUE OIICHHBATh ITHUECKHE

aCMeKThl COBPEMEHHBIX HCCIEIOBaHUIl B  00JacTH
OMOTEXHOJIOTUU u TeHETHUYECKUX TEXHOJIOTU I
(KIIOHUpOBAaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOPEHHUE,
HAIpaBJICHHOE HW3MEHEHHWE TeHOMa U  CO3/laHue
TPaHCTEHHBIX OPTaHU3MOB);

- copMupoBaTh yYMEHHUS CO3/[aBaTb COOCTBEHHBIE
NUCbMEHHBbIE M  YCTHbIE COOOIIEHHS Ha OCHOBE
OHOJIOTHYeCKOn uHpOpMaIII u3 HECKOJIbKUX
HUCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh IOHATHHHBIN

alrapar OuoJIorun
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coOII0ICHIEM TpeOoBaHU SPrOHOMHUKH, TEXHUKHU
0€301IaCHOCTH, THUTHEHBI, PecypcocOepe:keHHs], MPaBOBbIX M
ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHON 0€3011aCHOCTH;

- BJIaJCTh HABbIKAMH PACIIO3HABAHUA W 3allIUThI I/IH(bOpMaIII/II/I,

MH(POPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH

OK 04. DddexTrnBHO

B3aUMO/IEHCTBOBATh U
paboTtatb B
KOJIJIEKTHUBE u

KOMaH/JI€

- TOTOBHOCTbL K CaMOpa3BUTUIO, CaMOCTOATCIbHOCTH H
CaMOOIIPCACIICHUIO,
-OBJIaICHUEC HaBBIKaMU yqe6H0'HCCHe)IOBaTCHBCKOﬁ,

MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBjaieHue  YHHBEpPCAJbHBLIMU KOMMYHUKATHBHBIMH
JeHCTBUSIMM:

0) coBMeCTHAasl JeATeJIbHOCTD.

- MOHMMATh W WCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW U
WHJIMBHUIYATBHOW paObOTHI;

- MPUHUMATh LEJTH COBMECTHOM JIeATEILHOCTH,
OpraHW30BBIBATh W KOOPAWMHUPOBATH JCHCTBUS TIO €€
JTOCTH)KCHHIO: COCTABJISATH IJIaH JCHCTBUN, paclpenessiTh POJH
C YYeTOM MHEHHH YYaCTHUKOB OOCYXKIATh Pe3yJabTaThbl
COBMECTHOM paboThI;

-  KOOPJMHHUPOBATh M BBHINIOJHATH pPAabOTy B  YCIOBHUAX
peanbpHOro, BUPTYaJILHOTO n KOMOWHUPOBAHHOTO
B3aHMOJIEHCTBU,

- OCYHICCTBJIATH IIO3UTHBHOC CTPATCITHMYCCKOC IIOBCACHHC B

Pa3IMYHBIX CUTYyaLUSIX, MPOSBJISTH TBOPYECTBO n
BOOOpakeHHE, ObITh HHUITUATHBHBIM

OsBjaaaenue YHUBEPCAJIbHBIMHA peryJsiTHBHbIMHU
JeHCTBUSIMM

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- NpPUHMMaTb MOTHUBBI W apryMeHTHl JpYrux Jojeil mnpu

- chopMHpOBaTb YMEHHUS CO3JaBaTh COOCTBEHHBIE
NMMCbMEHHBIE W  YCTHBIE COOOIIEHUST Ha OCHOBE
Ouonoruueckon uHdopmauu u3 HECKOJIbKHIX
WCTOYHUKOB, TPAMOTHO WCIOJIb30BaTh TOHSATUHUHBIN

amnmapaT OMoJIOTHH;

- yMeTb
SKCIIEPUMEHTAJIbHBIMU CpEJICTBaMHU, (QOpMYIUpYs IIelb

BBIJIBUI'AaTh TUIIOTE3HI, HpOBepﬂTL nux
WCCJICIOBAHUS, aHAJIM3UPOBATH IMOJTYYCHHBIC PE3yJIbTaThl
U JIeJaTh BBIBOJBI;

- NpPUHUMATh YYacTHE B HAYYHO-HCCIICIOBATEIIbCKON
pabore ToO  OWOJOTHH, MeIuIMHE,
MPOBOJIMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB M

nyOIMYHO TPENCTaBIsATh MOJyYeHHbIE PE3yJbTaThl Ha

9KOJIOTHHN u

YUEHUYECKUX KOH(DEPEeHIHSIX Pa3HOTO YPOBHS
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aHaJIM3€e PE3YJIbTATOB IEATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYIUX JIOJEH Ha OLIMOKY;
- pa3BHUBaTh CHOCOOHOCTh NOHUMATh MHUP C MO3UIHU JPYroro
YeJI0BEKa

OK 07.
ConeiicTBOBATH
COXpPaHEHHUIO
OKpYXKaroIlen Cpebl,
pecypcocOepekeHuIo,
MPUMEHSTH 3HaHUsI 00
M3MCHCHHUH KITUMaTa,
TIPUHITAITBI
OEepeKITUBOTO
MIPOU3BO/ICTRA,
3¢hHEeKTUBHO
IEUCTBOBAThL B
Ype3BhIYANHBIX
CUTYaIUIX

B o6s1acTH 3K0/10rMYE€CKOr0 BOCTIMTAHUSA:

- chopMHPOBAHHOCTH JKOJIOTUYECKON KYyJIbTYpPbI, TIOHUMAaHUE
BJIMSIHUS COLIMAIIBHO-DKOHOMMYECKHUX ITPOLECCOB HA COCTOSIHUE
MPUPOJHON U COLMANbHOM Cpefbl, OCO3HAHME TI00aJIBbHOTO
XapakTepa 3KOJOTHYECKUX pooiieM;

- IUIAHUPOBAHME U OCYILECTBJICHHE JIEUCTBUN B OKPYKAIOIIECH
Cpele Ha OCHOBE 3HAHUS LeJNed YCTOWYMBOTIO pa3BUTHUSA
YeJI0BEYECTBa;

aKTUBHOE JIEHCTBHIA,
OKpYyKarollen cpene;

- YMEHHE IIPOTHO3UPOBATh HEOJArONPHUATHBIE HKOJOTHMUECKUE
MIOCJICACTBUS IPEIINPUHAMAEMBIX JEHCTBUM, NPEAOTBpAILATh

HCIIPpUATHC IMPUHOCAIIUX Bpea

UX;

- pacHIMpeHHe OIbITa  JIEATCILHOCTH  SKOJOTHYECKOU
HaIpaBJICHHOCTH;

- OBJAQJCHWEC  HaBBIKAMH  Yy4eOHO-HCCIIEI0BATEIbCKOM,

HpOCKTHOfI H COIIMaJIbHOMI JACATCIIBHOCTH

- BJAJETh CHUCTEMOI 3HAaHWH 00 OCHOBHBIX METOIAX
HAay4YHOTO TO3HAHUSA, MCIOJB3YEMBIX B OHOJOTHUYECKHX

HUCCIICIOBAHUAX JKHUBBIX 00BEKTOB u 3KOCUCTEM
(ommcanuwe, wu3MepeHue, TMPOBEACHHE HAOIIOJICHHUN);
cmoco0amMM  BBISIBJIEHUS | OLCHKU AaHTPOIIOTrCHHBIX

W3MEHEHUH B IPUPOJIE;

- YMETh BBISIBIATh OTJIMYUTEIbHBIC MPU3HAKUA KUBBIX
CHUCTEM, B TOM 4YHCJE€ TpHOOB, PACTCHH, XUBOTHBIX H
YyeJI0BeKa; MPUCIIOCOOIEHHOCTh BUJIOB K Cpeie 0OUTaHuUs,
a0MOTHYECKUX U OMOTHYECKMX KOMIIOHEHTOB HKOCHCTEM,
B3aUMOCBS3€EM OpraHu3MOB B coo01IecTBax,

AHTPOIIOTE€HHBIX H3MEHEHUH B JKOCHCTEMAax CBOEHU

MECTHOCTH;
- YyMEThb  BBIICNATH  CYIIECTBCHHBIC  TPU3HAKH
OHOJIOrHYECKHX IIPOIIECCOB: oOmeHa BEII[ECTB

(MeTabonu3M), MHGOPMAIIMU W TPEBPAIICHUS SHEPIHH,
OpoJXeHHus, aBTOTPOGHOTO U TeTEPOTPOGHOrO0 THUIIOB
NUTaHUsA, POTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MEH03a,
ramMeTroreHesa, A3MOpUOreHesa,
pa3BUTHS, PAa3MHOKEHUS, WHAWBUIYAILHOTO Pa3BUTHSI
opranu3Ma (OHTOreHe3a), B3aMMOJICHCTBUSI
rerepo3uca;  JCWCTBUH  MCKYCCTBEHHOTO

CTaOWIM3UPYIOLIETO, JABIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO oTbopa; AIIOTIATPHYECKOTO u
CUMMATPUYECKOTO BUJI000pa30BaHUs;

HOCT9M6pI/IOHaJ'ILHOFO

T'CHOB,
oToOopa,

BIINAHUA
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JBIDKYIIUX CHJI DSBOJIOINMHM HA TEHO(OHI NOIMYJISIHH;
PUCIOCOOJICHHOCTH OPraHu3MOB K Cpele oOuTaHws,
yepeJoBaHUsl HalpaBJICHUM 3BOJIOLUH; KPyroBOpoTa
BELIECTB U NIOTOKA SHEPTUU B 3KOCHUCTEMAX

[IK2.1 TIK 2.2
IIK2.3...
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2. CTpyKTYpa U cojiep:kaHue 0011e00pa30BaTeIbHOM JUCHUIITUHBI
2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUTLTHHBI 108
B T.4.

OcHOBHOE coJiep:KaHue 108
BT. U..

TEOpeTHYEeCcCKoe 00ydIeHne 62
MPAKTUYECKHUE 3aHATHS ,B TOM YHCIIE 46
abopaTOPHBIC 3aAHITHUS

IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE (COIePIKAHUE 12
NPHUKJIATHOTO0 MOAYJIA)

TeOpeTHYecKoe 00ydeHne 4
MPAKTUIECKHUE 3aHSATHS B TOM YHCIIE 8
ab0paTOPHBIC 3aAHITHS 1
KoHTpoJibHBIE paGoThI 4
3amuTa MHANBUIYAJBHOIO0 IPOEKTA

Koncynomayuu

IIpome:kyTounas arrecraunsi-AundPepennupoBannplii 3auer 2
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2.2. TemaTnyeckuii IjIaH u CodepiKaHue TUCIHUIIJINHBI

HaumeHnoBanue Copep:xanue yueOHOro MaTepHuajia (0CHOBHOe U NPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3/iesioB U TeM JIaGopaTopHbIe U NPAKTHYeCKHe 3aHATHS, IPUKJIATHONH MOIY/Ib (IPH HAJTHYHH) YacoB | KOMIETEHINH
1 2 3 4
Paznen 1. Knerka — cTpyKTYpHO-()YHKIIMOHAJIBLHAS €IMHULA )KUBOTO 22
Tema 1.1. OcHoBHOE coep:kaHue 1
BuoJorus kak Teoperuyeckoe odyueHue: 1
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUU C IPYTMMH HayKaMu: OMOXUMHUsL, Onopu3uka, OMOHUKA,
reroreorpadus u ap. Posb 1 MecTo 6uosioruu B HOPMUPOBAHMA COBPEMEHHOM HAyIHOM KapTHUHBI MUPA. OK 010K 02
3HayeHne OMOIOTHYEeCKUX 3HaHUH. McTopust Ononorun. 3HaueHue TUTOJIOTUH JIJTsl pa3BUTHS OHOJIOTHN U
MO3HAHUS TPUPOABL. METOIBI IIUTOJIOTHH: MUKPOCKOTIHS, XpoMaTorpadus, 1eKTpodopes, METO MEYEHBIX
aTOMOB, AU depeHanbHoe HeHTpUYrupoBaHue, KyabTypa KIETOK
Tema 1.2. O0mas | OcHOBHOe coJepxaHue 2
xapakrepucTuka | Teopernueckoe o0yuyeHue: 2
AKU3IHH PaznooOpaszue 6uocuctem. Opranuzamusi OMOJOTUYECKUX CUCTEM. Y POBHH OpPraHU3allid OHOCUCTEM:
MOJIEKYJISIPHO-T€HETUYECKUM, OPraHOMAHO-KIECTOYHBIN, OPraHU3MEHHbIN, TOMYJISIIMOHHO-BUI0BOM, OK 02
9KOCHUCTEMHBIN (OMOTreoneHoTUIeCK il ), Onocdepusiii. Hayku, nzydarorniue 6nosorndeckne 00beKThl Ha
Pa3HbIX YPOBHSAX OpraHu3anuu ku3Hu. O0Ias xapakTepucTUKa KU3HH, CBOICTBA KUBbIX cucTeM. [Iporeccsl,
MIPOUCXOJIAIINE B OMOCHCTEMAX
Tema 1.3. OcHOBHOE co/lep:KaHue 5 OK 01
buosornyeckn Teopernueckoe o0yueHue: 2 OK 02
BajKHbIC XuMu4ecKkuil coctaB KIeTKu. Heopranuueckue BeniecTBa KIETKH, UX OMOJIOTUYECKas POJib. OK 04
XHMMHYECKHE Opranunyeckue BemiecTBa kieTku. buonornueckue nonumepsl. benku. CTpykTypa 1 GyHKIUUA OENKOBON
COCAMHCHUA MoJIeKyibl. @epMeHThI, IPUHLUIT UX AeHCTBUs. YTIeBoAbl. buonoruueckue GpyHKIUU yriIeBOIOB.
Jlunuael. O0mumii man crpoenust. 'napodunbHo-TuapododHbIe cBoiicTBa. Kinaccudukamus Tunuaos.
buonornyeckue ¢pynkiun mununos. AT®. Ctpoenne mosnekynsl AT®. buonornyeckue pynkunn ATD
IIpakTnyeckune 3aHATHA: 2
Pounb 6enKoB, yriieBoJ0B U AKHUPOB B OpraHU3Me YeloBeKa. BUTaMUHBI M OMOJIOrMUECKH aKTHBHBIE JOOABKH, HK?E?’[%(Z 3

HUX 3HAYCHHUC B JKU3HU OPraHu3Ma 4€JI0OBCKaA. I'umno- 1 aBUTaMHUHO3BI UX TIOCIEACTBUS. Hpe,[[CTaBJ'IeHI/IC




YCTHBIX COO6H.I€HHﬁ C HpCBGHTaLII/Ief/'I, MOATOTOBJICHHBIX ITO MCPCYHIO HCTOUYHHUKOB, PCKOMCHOBAHHBIX
pernoaaBaTciiCM

JlabopaTopHble 3aHATHSA: 1

Jlaboparopuas padota “Omnpenencaue Buramuaa C B MPOTYyKTaX MUTAHUS
HOILFOTOBKa BapHWaHTOB OIIbITA, Ha6JIIOI[CHI/I€ 3a KaQUYCCTBCHHBIMU PCAKIIUAMU, 3aIIOJITHCHUC pa60qel71 11K2.3 11K2.4
TaOJIMIIBI, UHTEPIIPETAIHs HAOII0aeMBbIX SBJICHHUH, ()OPMYINPOBAHNE BHIBOJIOB

Tema 1.4. OcHoBHOE coep:kaHue 4
CTpyKTypHO- Teopernyeckoe o0yueHue: 2
¢ynxkuuonanbHas | Knerounas teopus (T. IBann, M. Ilneiinen, P. Bupxo). OCHOBHBIE MOJOKEHHSI COBPEMEHHON KJIETOYHOM 1
opraHmsanus TeopuH. THUIIBI KIIETOK: SyKapHOTHYECKasi ¥ IpokapuoThueckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK

KJIETOK 9YKapHOT (PaCTUTENILHOMN, JKUBOTHOM, TprOHOI). CTpoeHue MpoKapruoTHUeCcKon KieTku. OcoOeHHOCTH

CTpOeHUSs reTepoTpodHOI 1 aBTOTPOoHHON MPOKAPUOTUYECKUX KIIeTOK. CTpoeHue Mmia3MaTuyecKon
MeMOpaHbl. TpaHCIOPT BEUIECTB Uepe3 MIa3MaTHYeCKy0 MeMOpaHy: MaCCUBHBIM U aKTUBHBIN. DH/IOIUTO3:

MUHOIIUTO3, (haromuTo3. Ik301uTo3. O00I0UKa UK KIeTouHas cTeHKa. CTpykTypa u QYHKIIUN KIETOYHOU OK 01
CTEHKH pacTEeHUM, TpUOOB OK 02
Huromnasma. [{lutozoms. [lutockener. OmHomMeMOpaHHBIC OPraHOUWIBI KJIETKH: SHI0TIIa3MaTHYECKast CETh 1 OK 04

(BIIC), anmapart ['oabmKH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIH PACTUTEIBHBIX KIETOK. CTpOoeHHE U
(GbyHKIMM 0JHOMEMOpaHHBIX OpraHou10B KieTku. Knetounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPUHU, TUIACTUIBL: XJIOPOILIACThI, XPOMOILIACTHI,
JEHKOIUIACThI, UX CTPOCHUE U PYHKUUU. S epHBIl anmnapar KJIeTKU, CTpOeHHE U (QYHKITHH.
HememOpanHubie opraHou/ bl KJIETKUA: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUYHBIN HIeHTp. OpraHouabl
JBUKCHHS: PECHUYKH U KTI'yTUKH. CTpoeHue u PyHKIHUN HeMeMOpaHHBIX OPraHOMI0B KIETKU

JladopaTopHblie 3ausiTUsA: OpraHoNIbl KJIETKU 2
Tema 1.5. OcHoOBHOE co/lep:KaHue 2
CTpykKTypHO- Teoperudeckoe odyueHue: 2
¢yHkuHoHAIBHBI | CTpoeHHE XPOMOCOM. XPOMOCOMHBIN Ha0OP KJIETOK, TOMOJIOTHYHBIE U HErOMOJIOTHYHBIE XPOMOCOMBI, OK 01
e (hakTopsl raruIoNAHbIN 1 quruionaHbIi Habop. HyknenHossie kuciotel. JJHK u PHK. Ctpoenne HykiIeMHOBBIX OK 02
HacJIeACTBEHHOCT | kucnoT. Hykneotuasl. Kommiemenrapuslie azotuctslie ocHoBaHus. [Ipasuiio Yapragpga. Crpykrypa JJHK —
" IBOMHas crivpaib. MectoHaxoxaeHue u ononorndeckue pynkuuu JHK. JIHK-skcnepruza. Buast PHK.
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Oyuxkuuu PHK B knetke

Tema 1.6. OcHoBHOeE coep:xaHue OK 01
IIpoueccnl Teopernueckoe o0yuyeHue: OK 02
MaTPUYHOI'0 Martpuunsiii cuare3 JIHK — permukanys. [Ipuanuns perumkanuu JIHK. Mexannsm perumkanun JTHK.
CHHTE32a Penapauus JIHK (nopemnniekaruBHas, noctperiekatuBHas). Peakinuu marpuusnoro cuaresa. [IpuHuun
KOMIUIEMEHTAPHOCTH B peakuuax MarpuaHoro cunresa. JJHK u rensl. ['eneTnuecknii kox, €ro cBOMCTBA.
Tpanckpurnus — marpuunbiii cuate3 PHK. Tpancnsanus u e€ stansl. YcinoBus OnocuHTe3a Oenka.
Crpoenue T-PHK u xonupoBanne amuHokucI0T. Posib pubocoM B GMocrHTe3€e Oenka
IIpakTnuyeckue 3aHATHSA:
Penrenue 3aj1a4 Ha OnpeJieJieHHe MOCIIEI0BATEIHHOCTH aMUHOKHCIIOT B MOJIEKYJIE GelTKa. ITK2.3 TIK2.4
Pemenue 3a1a4 Ha onpeesieHne Nocae10BaTeIbHOCTH AMUHOKUCIIOT B MOJIEKyJIe Oeka B ciiydae
W3MEHEHNUs MOCJEeN0BATENbHOCTH HyKiteoTn10B JITHK
Tema 1.7. OcHOBHOE coep:KaHue
HexkJerounsie Teopernyeckoe o0yuenue: OK 02
(opMbI KM3HU Bupycel — HekneTouHble (POPMBI )KU3HH U 00IUraTHbie napasuTbl. CTpOEHHUE MPOCTHIX U CIIOKHBIX BUPYCOB, OK 04
perpoBupycoB, 6akteprodaros. Kuznennsiii mukn JJHK-coxepxkamux Bupycos, PHK-conepskamux
BHUpYyCOB, 6akTepuodaros. BUY, rematut yenoBeka.
bakrepuun. O6mas xapakrepuctuka. [lonsarue mramm. Bupycsl n 6akTepuu: CXOCTBa U Pa3IAUUs
IIpakTnuyeckue 3ansiTusa BupycHbie u OakTepuanbHble 3a001eBanus. OOIMe NPUHIMIIBI HCIIOIb30BaHUS
JIeKapCTBEHHbIX BerecTB. OcOOEHHOCTH PUMEHEHHsI aHTUOUOTHKOB. K21
[IpencraBneHue ycTHBIX COOOIIEHUH ¢ Ipe3eHTalrel, OArOTOBIECHHbIX 10 NEPEeYHIO HCTOYHUKOB,
PEKOMEH0BAHHBIX IIPENOAABATEIEM
Tema 1.8. OcHoBHOE coep:KaHue OK 02
O0Omen BewiectB M | TeopeTnueckoe odyuenme:
NpeBpalleHne AccuMMWIISIINA U AUCCUMUIALMS — IB€ CTOPOHBI MeTabou3Ma. Turbel oOMeHa BelecTB: aBTOTPO(HbII U

JHEPIruM B KJI€TKE

reTepoTpodHbIN, a3pOOHBII U aHA3POOHKIN. DHEepreTnyeckoe odecrnedeHre KieTku: npespaiieHne ATO B
0OMeHHBIX Tporieccax. DepMeHTaTUBHBIN XapakTep peakluid KIETOYHOTO MeTaboIr3mMa

[lepBu4HBIN CHHTE3 OpraHUYeCcKHX BellecTB B kieTke. [Inactuyeckuit oomeH. @oTocuHTe3. XeMOCHHTES.
AHa’pOoOHBIN PHEpreTuYecKuit 0OMeH. AHadpoOHBIE OpraHu3Mbl. bpokenue, aBTOTpodHBIHN 1
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reTepoTpoHBIN TUI MUTAHK. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTHH. DTaIlbl
SHEpPreTU4ecKoro ooMeHna. I nmmkonms. bruojgoruueckoe OKMCICHNE, UM KJIETOYHOE JIBIXaHUE

Tema 1.9.
Ku3HeHHbIH
IMKJ KJIEeTKH.
Murto3. Meiio3

OcHoBHOe coepkaHue

TeopeTuquRoe oﬁyqelme:

Knerounsrit nukd, ero nepuozs! u perymsnus. [lepuonsr natepdasbl ux ocodennoctu. Juddepenunarus

KJICTKHU U ape€CT KIICTOYHOI'O LUKJIA. I[eJICHI/Ie KIICTKH — MHUTOS3. CTaI[I/II/I MHUTO3a U MPOUCXOAAIINE MTPOUCCCHI.

Kapuoxunes u nurokunes. buonornueckoe 3HaueHne Muto3a. Meio3 — peAyKIIHOHHOE JAEJIEHUE KIETKH.
Cranuu Meiio3a. Melio3 — 0CHOBa MOJIOBOTO pa3MHOkeHus. [loBeieHre XpoMocoMm B MeHo3e.
Kpoccunrosep. buonornueckuii cmbici meito3a. pdekTsl Meiio3a. Melo3 B )KU3HEHHOM IUKIIE
OpraHu3MOB

OK 010K 02
OK 04

KonTpouabHas padora
MonekynsipHbli YpOBEHb OpraHU3aluu )KUBOTO

Pazgea 2. CTpoenne 1 pyHKUMH OpPraHu3ma

30

Tema 2.1.
Crpoenue
OpraHu3Ma

Conep:xanue

IIpodeccuonaibHO-OPHEHTHPOBAHHOE COJIEP:KAHUE TEOPETHYECKOT0 00yUYeHUs

OnHokneTouHnble Opranu3msel. KosoHuanbHbie opraHu3Mbl. MHOTOKJIETOYHBIE OpraHu3Mbl. B3auMocBs3b
4acTel MHOTOKJIETOYHOro opranu3mMa. @yHkuus. OpraHbl U CUCTEMbI OPraHOB. AMMapaTbl OPraHoB.
I'omeocTtas opranu3mMa u ero nojjepKaHue B MPoIecce KU3HEACITSIbHOCTH.

OyHKIIMOHAJbHAs cUCcTeMa opraHoB. TkaHu pacTeHuid. TkaHU )KUBOTHBIX U YeJoBeKa. Opransl pacTeHUH.
OpraHsl ¥ CUCTEMBI OPraHOB )KUBOTHBIX M U€IOBEKA. 3HAUEHUE OMOPHI, TBUKCHUS, TUTAHUS, TbIXaHHUS,
TPAHCIIOPTA BELIECTB, BbIJCIICHUS, 3aIIUTHI. 3HAUEHUE MPOSBICHUS PA3IPAKUMOCTU U PETYIISIUU

*B ToM 4ucie HA BLIOOP 00pa3oBaTeIbHOM OPraHM3aluu:

OK 02

OK 04

IIK 2.1
IIK2.2...

OcHoBHoOe coJep:kaHue MPaKTHYecKoro 3ausaTusa: Opransl pacteHuil. TkaHu pacTeHuit

Teopus kinoHanbHO-cenekTuBHOrO0 nMMyHuTeta I1. Opnuxa, .M. MeunukoBa. UndekunoHnHbIe
3a0o0JsieBaHUs U dnuAeMus. BaxHeilve snuieMun B HICTOPUM YelloBe4YecTBa. BakiuHanusa kaxk
npo(uIakTUKa HHPEKIIMOHHBIX 3a00JI€BaHUH.

[IpencraBineHne ycTHBIX COOOIIEHUM ¢ Mpe3eHTanue, MoAroTOBISHHbIX M0 NePeYHI0 HCTOYHUKOB,
PEKOMEHIOBAHHBIX IIPENOJaBaTEIEM

Tema 2.2.

Conepxanue

OK 02
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DopMbI IIpogeccuonabHO-OPHEHTHPOBAHHOE CO/IeP:KAHNE TEOPEeTHYECKOro 00y4eHus IIK TIK 2 TIK 4
Pa3MHOKEeHHUs! ®opMBbl pa3MHOKEHUS OpraHu3MoB. becrosioe 1 ooBoe pazMHOXKEeHHE. Bupl 0€c1ionoro pa3sMHOKEHUS:
OpPraHu3MoB IIPOCTOE JIEJIEHNE HA/IBOE, [IOUYKOBAHUE, PA3MHOKEHUE CIIOPAaMU, BETETATUBHOE PA3MHOXKEHUE,
¢dparmenTanys, KIoHupoBanue. [1ooBoe pa3sMHOKEHHE.
*B Tom uHcie Ha BbIOOP 00pa3oBaTeIbHON OPraHM3ALMU:
MaTepHual TeMbl “@OopMBbI pa3MHOKEHHSI OPTaHU3MOB™ H3YydaeTcs YIITyOJICHHO Ha MPUMEpE OpraHn3Ma
pactenuii. PasMHOXeHME YenoBeKa U )KUBOTHBIX PaCCMAaTPUBAIOTCS 0030pHO
Tema 2.3. OcHoOBHOE coep:KaHue
OHnrorenes Teoperuyeckoe odyueHue:
KUBOTHBIX U I'amerorenes y xuBoTHbIX. CriepMarorenes u oorenes. CTpoeHHe MOJIOBBIX KIeTOK. OIIOA0TBOPEHNE U
YyeJIOBEKa SMOpHOHAJILHOE pa3BUTHE KUBOTHBIX. [lapTeHorenes. OmoOpuorenes (Ha npumepe nanuerHuka). Craauu OK 02
aMOpHoreHesa OK 04
Poct u pa3zButue xuBoTHbIX. [locTamMOpronansHbli iepuo. [Ipsmoe u Henpsimoe pa3Butue. PasBurtue ¢
MeTaMop(}o30M y 6€CII03BOHOYHBIX M MTO3BOHOYHBIX )KUBOTHBIX. CTaAuK MOCTIMOPHOHAIBHOTO Pa3BUTHS Y
KUBOTHBIX U 4enoBeka. [lepuonipl oHTOreHe3a yenoBeka. buonornyeckoe ctapeHue u CMepTh.
I'eponToniorus
Tema 2.4. OcHOBHOE co/lep:KaHue
Onrorenes Teopernyeckoe o0yueHue: OK 02
pacreHuii l'ameTodut u cnopodut. PasMHOKEeHHE U pa3BUTHE BOIOpOciei. PasMHOXeHHEe U Pa3BUTHE CIIOPOBBIX OK 04
pacteHuil. Pa3MHOXEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. PocT. Ileproibl OHTOreHe3a pacTeHuit
Tema 2.5. OcHOBHOE co/lep:KaHue
OcHoBHBIE Teoperudeckoe odyueHue:
NOHATHSA I'eneTnka Kak Hayka O HacJIEACTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE TEHETUUECKUE TIOHATHUS OK 02
TeHEeTHKH u cuMBoJIbL. ['eH. ['enoTun. @enotun. AienbHble reHbl. AJIbTepHAaTUBHBIC IPU3HAKU. JJOMUHAHTHBIN 1
perieccuBHBIN npu3Haku. ['omo3urora u rereposurora. Yucras nuaus. ['n6puapl. OCHOBHbIE METO/IbI
TeHETUKU: THOPUA0JIOTHYECKUHN, IIUTOJIOTMUECKUE, MOJIEKYISIPHO-TEHETUYECKHE
Tema 2.6. OcHoBHOE conepkaHue OK 02
3axonomepHocTn | Teoperuueckoe o0yueHue: OK 04
HACJIeI0BAHUS 3akoHOMEepHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Mennens: MoHorubpuanoe ckpemuanue. [IpaBuno MK 2 TIK 4.

JAOMHUHHPOBAHUA. 3akoH CI[I/IHOO6paBI/I$I IIEPBOI0 MMOKOJICHUL. 3akoH pacliCIiJICHUS ITPU3HAKOB.
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[uTosnornueckue 0CHOBBI MOHOTMOPUIHOTO CKPELIMBAaHUA. [ NII0TE3a YUCTOTHI raMeT. AHAIM3UPYIOLIee
ckpeuuBanue. JurudpuaHoe ckpemmBanue. 3aKoH HE3aBUCUMOTO HACIIEIOBaHHS TPU3HAKOB.
[MonuruOpuaHoe HacIEJOBAaHHUE U €r0 3aKOHOMEPHOCTH

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJeP:KAHUE MPAKTUYECKOT0 3aHATHSA

Pemrenne 3aga4 Ha onpeieneHue BEPOSITHOCTA BO3HUKHOBEHHSI HACIIEACTBEHHBIX IPU3HAKOB TP MOHO-,
II¥-, TIOJIMTHOPHUTHOM M aHAIM3HUPYIOIIEM CKPEITUBAHUH Y PACTEHUH, COCTABICHNE TEHOTUITHUECKUX CXEM

CKpEILMBAHUS
Tema 2.7. OcHoBHOE coep:kaHue OK 01
B3aumopneiicreue | Teopernueckoe odydeHue: OK 02
T€HOB I'enoTun kak menoctHas cucremMa. MHOKECTBEHHOE AeCTBHE TeHOB. [IneiioTponus. MHOXECTBEHHBII
ajutenusM. BzanmoselictBre ajuenbHbIX TeHoB. KogomMuHaupoBanue. B3anMmoaeincTere HeaiebHbIX T€HOB.
Komnnemenraprocts. Onmncras. [omamepus
IpogeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME NMPAKTHYECKOI0 3aHITHS: OK 01
Pemenue 3a1ay Ha onpe/esieHne BEpOSATHOCTH BOZHUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB MIPU OK 02
Pa3IMYHBIX TUIIAX B3aUMO/ICHCTBHS T'€HOB Y paCTEHUM, COCTaBICHHE FTeHOTUITMYECKUX CXEM CKPEIIUBaHUS HK 2 TIK 4
Tema 2.8. OcHoBHoOE coep:KaHue
CuenjieHHOe Teoperuyeckoe o0yueHue:
HacJIe[J0OBaHue 3akonbl T. Moprana. CuersieHHOe HaclieZIoOBaHHE T€HOB, HapyLIEHUE CLEMICHUS. XpOMOCOMHas TeOpus OK 01
NPHU3HAKOB HaCJIEeICTBEHHOCTU. [ 'eHeTHueckoe KapTUpoBaHUe XpoMocoM. Mcronb30BaHne KpOCCHHTOBEpa JUIs OK 02
COCTaBJICHUS TEHETUYECKUX KapT XpPOMOCOM 0K 3.
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/leP:KAHHE PAKTHYECKOI0 3aHATHUS:
Pemienue 3a1a4 Ha onpeesneHre BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX IIPU3HAKOB MPU
CLIETIJICHHOM HacJIeZIOBAaHUM Y PAaCTE€HUI, COCTABIEHNE T'€HOTUITMUECKUX CXEM CKpEILUBaHUS
Tema 2.9. OcHoBHOE coaepkaHue OK 01
I'enernka nosa Teopernueckoe o0yuenue: OK 02

XpOMOCOMHLIfI MCXaHU3M OIPCACIICHUS MOJIA. AYTOCOMLI H TTOJIOBBIC XPOMOCOMEI. I'oMorameTHEbIN 1
reTepOFaMeTHLIﬁ moJ1. I'eHeTnyeckas CTPYKTYpa MMOJIOBBIX XpPOMOCOM. HacnegoBaHue IMPU3HAKOB,
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CHCIIJICHHBIX C IIOJIOM

IIpakTHYecKue 3aHATHSA: OK 01
Perenvie 3a1a4 Ha ONpeIeICHAE BEPOSATHOCTH BOSHUKHOBEHHSI HACIIEACTBEHHBIX MPU3HAKOB, CIIEIIEHHBIX C OK 02 TIK 2
I10JIOM, COCTaBJICHUE T€HOTUITMYECKHUX CXEM CKPEILMBAHUS

Tema 2.10. OcHoBHOE coep:kaHue

I'enernka Teopernueckoe o0yueHue:

yeJioBeKa Kapuotun yenosexka. Metopl N3y4eHUsl TEHETUKH YEJIOBEKA: F€HEAIOTHYECKU, OIIM3HEL0BbIH,
UTOTCHETUYECKUH, OMOXUMUYECKUN, TOMYSIIUOHHO-CTaTUCTHUYeCKui. HacnencTeenHbie 3a001eBaHus
yenoBeka. [ 'eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YeloBeKa. boe3Hu ¢ Haciae1CTBEHHOM OK 01
MIPEeIPacloOKEHHOCThI0. 3HAU€HUE METUIIMHCKON T'€HETUKH B MPEJOTBPAIICHNN U JICHEHUH F€HETUYECKUX OK 02
3a00JIeBaHMI YeloBeKa ITK2 1K 3
IIpakTHYecKue 3aHATHSA:
Pemenue 3a1au Ha onpeesieHne BEpOATHOCTH BOSHUKHOBEHUS HACIIEJCTBEHHBIX IPU3HAKOB, UCTIOJIb3Ys
METO/1bl TEHETHKH YeJIOBEKa, COCTaBJIEHNE TeHOTUITMUYECKUX CXeM cKkpeluBanus. [IpeacraBienre ycTHBIX
COOOIIIEHUH C Mpe3eHTalel 0 HacIeICTBEHHBIX 3a00JIeBaHUIX YETIOBEKa

Tema 2.11. OcHoBHoOE coep:KaHue

3akonomepHocTH | Teopernueckoe o0ydyeHue:

U3MEHYMBOCTH B3anmoelicTBrue renotuna u cpepl npu hopMupoBannu GpeHotumna. 3MeHIMBOCTh MPU3HAKOB. OK 01
KauecTBeHHbIC U KOJIMYECTBEHHbIE MPU3HAKU. BUIbI N3MEHUMBOCTHU: HACIIEACTBEHHASI U HEHACIICICTBCHHAS. OK 02
3aK0H TOMOJIOTHYECKUX PSIOB B HacleAcTBeHHOH n3MeHunBocty (H.W. BaBuioB). OK 04
Monudukanronnas, uin GeHOTUIINYECKast U3MEHUYUBOCTh. PoJb cpezbl B MoIM(DUKAIIMOHHOM
n3MeHunBocTH. HopMa peakiuu npusHaka. BapuannoHHbIl psi v BapualiioHHas KpuBasi. XapakTepuCcTUKa
MOAU(PHUKAITUOHHON U3MEHYUBOCTH
HacnencrBenHnas, uiiv TeHOTUIHYECKAsk M3MEHUMBOCTh. KOMOMHATUBHASI K3MEHUHUBOCTb.
MyranuoHHas K3MEHYUBOCTh. BUbI MyTaluii: reHHbIe, XpPOMOCOMHBIE, TeHOMHBIE. [IpudanHbI
BO3HHMKHOBEHHUS MyTaluit
IIpakTHYecKue 3aHATHSA: IIK2 IIK 3
Pemienue 3agau Ha onpeieneHre TUNIA MyTalluU [IPU NIepeade HACIeICTBEHHBIX TPU3HAKOB, COCTABIIEHUE
TEHOTUITMYECKUX CXEM CKpPELIMBAHUS

Tema 2.12. OcHoBHOE conepkaHue OK 01
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Cenexnus Teopernueckoe o0yueHue: 2 OK 02
OpPraHu3MoB Cenexmus Kak Hayka. MeTopl CEeKIIMOHHOM paboThl. ['eTepo3uc u ero mpuduHbL. MICKyCCTBEHHBIM 0TOOD:
MacCCOBBIN U UHIWBHIyaTbHBIA. DTallbl KOMOMHAIIMOHHOW cenekiuu. CopT, mopoaa, MTaMM
AJNTOPUTMBI pellieHre 3a/1a4 Ha OINPECIICHNE BO3MOKHOTO BO3SHUKHOBEHHS HACIICJICTBEHHBIX MPU3HAKOB TI0
CEJICKIIMHU, COCTaBJICHUE TCHOTUTTNYECKUX CXEM CKPEIIMBAHUS
KonTposabHas padora 1
CrpoeHue u GyHKLIHUN OpraHu3Ma
Paznen 3. Teopusi 3BoII0OIIUH 20
Tema 3.1. OcHoBHOE coep:kaHue 2
HUcropus Teopernyeckoe o0yueHue: 2
IBOJIIOIIHOHHOI O [TepBrie 3BOMIOLMOHHBIE KOHLETINU. ['pagyannctuyeckas 3BoaonrnonHas konuenuus JK.b. Jlamapxka.
yueHust JBmwxymue cuitbl 3Booruu. Kpearmmonnsm u tpancopmusm. Cucremaruka K. JIuaaes u e€ 3HadeHue 1y OK 02
(hopMUPOBaHUS UIEH IBOJIOIUH OK 04
[Ipeanocelnkn BO3SHUKHOBEHHMSI TapBUHU3MA. JBOJIIOIKS BUAOB B Ipupoe. bopb0a 3a cymecTBoBaHue.
EcrectBennsiit 0TO0p. J{uBepreHims npu3HakoB U BUA000pa3oBanue. OCHOBHBIC MOJIOKEHUS
cunTeTndeckoi Teopun 3Botonuu (CTD). Poib 3BOIIOIIMOHHON Teopur B GOPMUPOBAHUN HAYIHON
KapTUHBI MUpa
Tema 3.2. OcHOBHOE coep:KaHue 6
Mukpossoaouus | Teoperuueckoe odyueHnune: 6
MuKpo3BOIIOIHS ¥ MAKPOABOJIOLKSA KaK 3TaIlbl 3BOJIIOIMOHHOTO Mpoliecca. [ eHeTHueckre OCHOBBI 2
3BONIIONMH. MyTanuu 1 KOMOMHAIIUK KaK AJIEMEHTapHBII 3BOTIONUOHHBIN MaTtepual. [lomynsnus kak
3JIeMEHTapHas €IUHUIA SBOJIOIUH.
JBuxymmue cuibl (hakTopbl) SBoONHH. MyTallmOHHBIN MpoIlecC U KOMOMHATUBHAS U3MEHUUBOCTbD. 2 OK 02 OK 04
Murpanus. M3onauusa nomynsauuii: reorpaduueckas (IpoCcTpaHCTBEHHAs ), OMOJIOTHYECKas
(peripotyKTUBHAS ).
EctectBennslit 0T00p — HanmpaBisomuii pakTop 3Botonru. bopb0a 3a cyliecTBOBaHHE KaK MEXaHU3M 2
JIEMCTBHS €CTECTBEHHOTO 0TOOpa B MOMy sAusaX. Bun u ero kpurepun (mpusHaku). BumooOpa3oBanue kak
pe3ynbTaT MUKPOIBOJIIOIUU
Tema 3.3. OcHoBHOe conep:xaHue 2 OK 02
Maxkpossoaonus | Teopernueckoe o0ydyeHue: 2
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Maxpoasomtonus. @opMbl 1 OCHOBHBIE HanpaBieHUus Makpolsosronuu (A.H. Cesepuos). ITytu
JOCTIKEHUS] OMOJIOTMYECKOTO Tporpecca: apoMopdo3, HarnoaaanTaims, oomas aereaepanus. MeTo sl
M3Y4EHHs MAaKpOABOJIIOLKHU. 3aKOH 3apoipliieBoro cxoctBa (3akoH K. bapa). buorenernueckuii 3axkoH (3.
I'ekkens, @. Mroyiep). O0mue 3akOHOMEPHOCTH (TIPaBUIIa) SBOJTFOIIHH

Tema 3.4.
Bo3HukHOBeHHE U
pa3BHUTHE KHU3HH
Ha 3emJie

OcHoBHOE CoacpiKaHue

TeopeTuquRoe oﬁyqelme:

N

['unoTe3bl ¥ TeOpUM BO3ZHUKHOBEHUS JKU3HU Ha 3eMJIe: KPeallMOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE)
3apOoXKIEHUE, CTAIIMOHAPHOE COCTOSIHUE, MaHCIIepMus, Onono33. Hadano opraHn4eckoi 9BOJIIOLHH.
[TosiBneHue nepBbIX KIETOK. DBOTIOLUSA METa0O0IM3Ma. DBOJIIOIMS MEPBbIX KIeToK. [IpokapruoTs! u
sykapuoThl. [TpoucxoxkaeHrne MHOTOKJIETOUHBIX OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX IaPCTB 3YKapUOT.
OcHOBHBIE YepTHI ABOJIIOLIUU PACTUTENHHOTO MUpPA. OCHOBHBIE YEPTHI IBOJIIOLUHU )KUBOTHOTO MUpa

IIpakTHYecKue 3aHATHS:

HpelICTaBJ'IeHI/Ie YCTHOT'O COO6HICHI/I$I H JICHTBI BPDEMCHH 110 OCHOBHBIM 3TallaM BO3SHUKHOBCHHA U pa3BUTHUA
JKUBOTHOTO U PACTUTCIIBHOTO MUPA, IMMOATOTOBJICHHBIX 110 IEPEYHIO HCTOYHHUKOB, PEKOMCHIOBAHHBIX
npernoaaBaTcjieM

OK 02
OK 04

Tema 3.5.
IIpoucxo:xnenue
yeJioBeKa —
aHTpoOMoreHe3

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

AHTpPONOJIOTHS — HayKa O 4yenoBeke. CUCTEMAaTHYECKOE TIOJIOKEHHUE YesoBeKka. CXOACTBO YETIOBEKA C
AKUBOTHBIMHU. OTINYUS YEJIOBEKa OT KUBOTHBIX. [IpSIMOX0XKIeHNE U KOMIUIEKC CBSI3aHHBIX C HUM
MpU3HAKOB. Pa3BUTHE TOJI0BHOTO MO3ra U BTOPOH CUTHAJIbHOM cucTeMbl. COOTHOIIEHHE OMOIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E

OcHOBHBIE CTaIMU aHTpOTIOreHe3a. J[puonuTexu — nNpeiKku YenoBeKa U 4eI0BEKOOOPa3HbIX 00€3bsH.
[IpoTtoanTpon — NpealIeCTBEHHUK YeI0BeKa. ApXaHTPOIl — IpeBHEN NN yenoBek. [laneoanTpon — npeBHMIT
yenoBeK. HeoaHTpom — uenoBeKk COBPEMEHHOTO TUIA. DBOIIOLKS COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BPONICOUAHAS (€Bpa3UiicKas), HErpoO-aBCTPATOUIHAS
(’xBaTOpHUANTbHAS), MOHIOJIOUIHAS (a3MATCKO-aMepHUKaHCKasi). BpeMs 1 MecTo BOZHUKHOBEHUS
YyeJlnoBeUecKuX pac. EAMHCTBO UenoBe4YeCKUX pac

OK 02
OK 04

IIpakTHYecKue 3aHATHSA:

BpeMSI U IIYTH PACCCIICHUA YCIIOBCKA I10 ITJIAaHCTC. HpI/ICHOCO6HCHHOCTL YCJIOBCKA K pa3HbIM YCJIOBUSAM
Cpcabl. Bausiaue reorpa(bﬂqecxoﬁ Cpcabl Ha MOp(l)OJ'IOl"I/IIO n (I)I/ISI/IOJ'IOFI/IIO YCJIOBCKa

IIK 2 11K 4
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3aH_[I/ITa JICHT BpCMCHHU U MCHTAJIbBHBIX KapT B q)opMaTe YCTHOTI'O COO6H.I€HH$I, NMOATOTOBJICHHBIX ITO MCPCYHIO
HCTOYHUKOB, pCKOMCHIOBAHHBIX ITPCIIOAaBaTCIICM

KoHnTpoJubHas 1
TeopeTnueckue acnekThbl 3BOJIIOINY KU3HU Ha 3emiie
pabora
Pa3nes 4. dxoJiorus 24
Tema 4.1. OcHoBHOE coep:kaHue 2
JIKOJIOTHYECKHUE Teopernueckoe o0yueHue: 2
¢dakTopbl 1 Cpenpl oOuTaHUs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/YIlIHAsA, TOUBEHHAs, BHYTpUOPTraHu3MeHHast. Pu3nko- OK 01
cpeabl KU3HH XMUMHUYECKHE 0COOEHHOCTH CpeJl 00MTaHUs OpraHu3MoB. [IpucnocobneHust OpraHu3MoB K KU3HU B Pa3HbIX OK 07
cpenax. [lonstue sxonoruueckoro pakropa. Knaccuduxanus skonorudeckux ¢pakroposn. [Ipasuio
muanmyMma 0. JInbuxa. 3akon Tonepantoctu B. llendopna
Tema 4.2. OcHOBHOE coep:KaHue 6
HMonyasumst, Teopernueckoe o0y4eHue: 2
coodurecTna, DKOJIOTMYECKasi XapaKTepUCTHKa BUJA U TOMYJIALUU. DKOJOTHYECKAsl HUILIA BUA. DKOJOTHYECKUE OK 01
JIKOCHCTEMbI xapaktepucTuku nomyasiuu. CoolmiectBa u 3xocuctemMsl. buonienos u ero crpykrypa (B.H. Cykaues). OK 02
CBs3u Mexly opranu3MaMu B OuonieHo3e. CTpyKTYpHbIE KOMIIOHEHTBI 3KOCUCTEMBIL: TPOYLIEHTHI, OK 07
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BelecTB U MOTOK SHEPIUU B 3KocucTeMe. Tpoduueckue ypoBHHU.
AHTpONOTEeHHBIE YKOCUCTEMBI. ArpO3KOoCcUCTEMBI. OTINYMSI arpO3KOCKCTEM OT OMOT€0LEHO30B.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM
IIpakTHYeckue 3aHATHSA: 4
Tpoduueckue nenu u cetn. OCHOBHBIE OKA3aTENIN 3KOCUCTEMBL. buoMacca u npoaykuus. JKoI0rn4eckue K 2.1
UpaMuUbl yuces, OMoMacchl ¥ 3Hepruu. IIpaBuiio nupaMuisl S3HEpPruu.
Perienne npakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3a/laHUM 110 MIEPEHOCY BELECTBA U SHEPTUU B
HKOCHUCTEMAX C COCTaBJIEHUE TPO(PUUECKUX Lieneil 1 mupamMul GUoOMacChl U SHEPTUU
Tema 4.3. OcHoOBHOE co/lep:KaHue 2 OK 01
buocdepa - Teoperudeckoe odyueHue: 1 OK 02
ryiodajabHast buocdepa — xuBas o6on0uka 3emnu. Pa3surue npeacrasnenuit o 6uocdepe B Tpynax B.U. Bepnazackoro. OK 07
IKOJIOTHYECKasi Ob6nactu 6uocdeps! u €€ coctas. Kusoe BemecTBo 6Mocheps! U ero GyHKIUN
cucremMa 3aKOHOMEPHOCTH CylecTBoBaHUs 6uocdepsl. OcobeHHOCTH Onocheps! Kak rI00aabHON HIKOCUCTEMBI.

JluHamuyeckoe paBHOBecue B Onocdepe. PUTMUYHOCTS siBeHMi B 6uocdepe. KpyroBopoTsl BelecTs U
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OMOTEOXUMHUYECKUE UKIIBL. | 106aIbHbIE SKOIOTHYeCKUEe MPOOIeMbl COBPEMEHHOCTH U IYTH UX PELICHHS

IIpakTHnyeckue 3aHATHS: 1

Pemenune mpakTUKO-OpUEHTHPOBAHHBIX PACUCTHBIX 3aa4 Ha ONPEACTICHHUE IUIOMAAN HACAKIACHUN JIIst

CHIDKCHHSI KOHIIEHTPAIIUN YTIIEKHCIIOTO ra3a B aTMocdepe CBOCTO PErHoHa MPOKUBAHHUS I1K2.4
Tema 4.4. OcHoBHOE coep:kaHue 4 OK 01
Bausinune OK 02
AHTPONOreHHBIX OK 04
dakTopos Ha Teopernyeckoe o0yueHue: 1 OK 07
Guocdepy AHTpOTIOTEHHBIC BO3JICHCTBUS Ha Onocdepy. 3arpsa3HeHNs KaK BUJI aHTPOIIOTEHHOTO BO3JICHCTBUS MK 2.2

(xumuueckoe, uszuueckoe, b6uonocuueckoe, OMxodvl NPOU3LOOCMEa u nompeodietust). AHTPONIOTESHHbIC

BO3JIeHiCTBUS Ha aTMocdepy. Bo3aelicTBust Ha runpocdepy (3aepasHeHus u ux UCMOYHUKU, UCMOUeHUs

600). Bo3aeticTBust Ha mutochepy (decpadayus nouswl, 6030eticmaue Ha 20PHble NOPOOd, Heopa).

AHTpOTIOT€HHBIE BO3/ICHCTBUSI HA OMOTHYECKUE COOOIIECTBA (J1eca u pacmumenvhble coodwecmaa,

HCUBOMHBLLL MUD)

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIEP:KAHNE MPAKTHYECKOTO 3aHATHS: 3

Pemenme npakTuKo-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUN 110 COXPAaHEHHUIO IIPUPOIHBIX PECYPCOB CBOETO

peruoHa npoxkuanus. [IpakTHKO-OpHEHTUPOBAHHOE pacyeTHOE 33JaHKE TI0 OIIeHKe OaaHca

OpPraHMYECKOTO BEIIECTBA MMOYBbI

*B ToM 4Hcie HA BLIOOP 00pa3oBaTe/IbHON OPpraHU3alnu:
Tema 4.5. OcHoBHOE coep:KaHue 10
Bausinue Teopernyeckoe o0yueHune: 1
COLMATbHO- 310poBbE U ero cocTaBsiomue. @akTopbl, MOJIOKUTEIHHO U OTPUIIATEIBHO BIHMSIONINE HA OPraHU3M 1
IKOJIOTHYECKUX yenoBeka. BpenHbie IpuBBIUKY: TIOCIeACTBHS U npoduiakTuka. [IpodiaemMa TeXHOTCHHBIX BO3ICHCTBUN Ha

¢daxrTopos Ha
310pOBbeE
YeJ10BeKa

3A0POBLE UCIIOBCKA (BHCKTpOMaFHI/ITHBIe I10JI4, ObITOBas XHUMHUA, HU30BITOYHEIE [OIyMBI, pauanus 1 T.l'[.).
Az[anTaum[ OopraHui3mMa 4cJjIOBCKa K Q)aKTopaM Oprn(anmeﬁ Cpcabl. 3aI_HI/ITHLIe MCXAaHU3MbI OpraHnu3mMa
YCJI0BCKaA. 3I[OpOBI>e u paGOTOCHOCO6HOCTB.

HpI/IHI_[I/IHLI (bOpMPIpOBaHI/I}I 3;[0p0Bbec6epera10mero noBeacHusA. dusnueckas akTUBHOCTh U 3A0POBLE.
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['pynnsl 310poBes. OCHOBBI 3aKkainuBaHusl. buoxuMHuueckue aciekTsl paloHanbHOro nuTanus. [lpasuna
0€30I1aCHOTO HCII0JIb30BaHMSI OBITOBBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB

HpaRaneCKne 3aHATHUA:

Omnpenenenre Cyro4HOTO pallioHa MUTaHUs

Coznanue MHIMBUyalbHOM MaMSATKU [0 OpPraHU3aluy palMOHAIbHON (PU3NUECKON aKTUBHOCTH

IpodeccnonanbLHO-OPHEHTHPOBAHHOE COIEPKAHKE JTa00OPATOPHOTO 3aHATHSI

N[N N oo

1. JlaGoparopnas paboTa «BrnusHue abnoTnueckux (GakTOpOB Ha YEIOBEKa (HU3KHE U BHICOKHE
TEMITEpaTypHhI)»

N3ydyeHne MexaHW3MOB aJlanTallii OpraHu3Ma 4ejloBeKa K HU3KUM U BBICOKHM TeMIlepaTrypaMm 1
00BsICHEHHE MOTYUYEHHBIX PE3YIbTAaTOB U (POPMYIHPOBaHKE BHIBOJOB (IIMCHbMEHHO) C UCIIOJIB30BAaHUEM
Hay4HBIX IIOHATUH, TEOPUI U 3aKOHOB

*B ToM 4HcJe HA BLIOOP 00pa30oBaTe/IbHOI OPraHU3alnu:

B kagecTBe TpUITEpPOB CHIKAIOIUX PAOOTOCIIOCOOHOCTD UCIOJIB30BaTh YCIOBHS OCYILECTBICHUS
podeccnoHabHOM IeATENbHOCTH: IIIYM, TEMIIEpaTypa, pu3ndeckas Harpys3ka u T.1.

I1K2.3

OK 02

OK 04

OK 07
IK2.2...

KonrpoJsbHas padora
Teopernueckue aceKThl 3KOJIOTUU

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepKaHMe (COMePKAHUE PUKJIATHOTO MOXYJIS)

Pa3nen 5. buoJjsorus B JKu3HU

Tema 5.1.
BuorexnoJiornu B
JKU3HU KAXKIOr0

Conep:xanue

Teopernueckoe o0yueHue:

buoTtexnonorus kak Hayka U Mpou3BoJICTBO. OCHOBHbBIE HApPaBICHUS COBPEMEHHON OMOTEXHOJIOTHUH.
Mertonpl OuorexHosoruu. OO0bEKThl OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTHYECKIX U T€HETUYECKUX
sKcriepuMeHToB. [IpaBuia norcka u aHanu3a OMOIKOJIOTHYECKON HHGOPMAIIUU U3 PA3INYHBIX HCTOUHUKOB
(Hay4Has U yueOHO-Hay4yHas JIUTEepaTypa, CpeCTBa MacCOBOM HH(OpMaINH, ceTh IHTepHeT u apyrue)

NN B~ O

IpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE MPAKTHYECKOT0 3aHATHUSI:

Keiicpl Ha aHanu3 HH(pOpPMAIMK O HAYYHBIX TOCTHKEHHUAX B 00JJACTU T€HETUYECKUX TEXHOIOI U,
KJIETOYHOH MH)XXEHEPUH, MUIIEBBIX OMOTEXHOJOI M. 3ammuTa Keifca: mpeacTaBiIeHue pe3yabTaToB PElIeHus
KelCOB (BBICTYIUIEHHUE C ITPE3EHTaINe )

OK 01

OK 02

OK 04
IIK2.1 IIK2.2...
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*

Tema 5.2.3. Conepxanue 2 OK 01
buorexnosornu u | IlpakTuyecKue 3aHATHS: 2 OK 02
pacTenus Pa3BuTne OMOTEXHOJIOTUI C UCIIOJIB30BAHUEM PACTEHUHN, IPUMEHEHHUE MPOTYKTOB OMOTEXHOJIOTUY B )KU3HU 1 OK 04
YeJI0BeKa, MOUCK U aHaIu3 WH(OPMAIMY U3 PA3IMYHBIX HCTOYHUKOB (HayyHast U y4eOHO-HaydHasI IIK 2.1
JIUTEpATypa, CPeICTBA MaCCOBOM MH(POPMAIIUH, CEeTh IHTEPHET U IpyrHe) IIK2.2
Keticpl Ha aHanu3 nHGOpPMAIMK O Pa3BUTHH OMOTEXHOJIOTUHN C UCMOJIB30BAHUEM PACTEHHUH (II0 TpyIIam) IIK2.3...
3amura kelica: [IpencraBienue pe3ynbTaToB peleHUs KeHCOoB (BBICTYIUIEHUE C MPE3eHTalue ) 1
*
*
OcHoBHOE conepxaHue
Paspnen 6. buoskosiornueckue ucciae0BaHusA 6 OK 01
Tema 6.1. OcHOBHOE coJepKaHHe 4 OK 02
OcHOBHbIE Teoperuueckoe ofydeHnue: 2 OK 04
METOAbI Hayunblit MeTo1. MeTo 161 OMO03KOIOTHYECKUX UCCIIEOBAHUMN: TTOJIEBBIC, TAOOPATOPHEIE, 2 OK 07
0MO03KOJOTHYECKH | sKCIIepUMEHTaNbHbIE. , MOHMTOPHHT OKPYIKAIOIIEH Cpejibl: JOKAIbHBIM PerHOHATBHBIN U I100abHbIH
X MCCJIeIOBAHMI MeTtomp! MoMcKa, aHaau3a 1 00paboTKK WH(OPMAITH O MMPOCKTE B PA3TUIHBIX HCTOUYHHUKAX
JlaGopaTopHble 3aHATHS:
[TocTanoBka 1enu, 3a/1a4, BbIABUKEHHUE THIIOTE3bI, POBEACHUE HIKCIIEPUMEHTA T10 OTIPEICIICHUIO 2
ONTUMAJIBHBIX YCIOBUI I pocTa M PU3UOJOTHYECKOM aKTUBHOCTH JIPOMKKEBBIX KJIETOK. BbIsiBiIeHMe 1K 2.2
3aKOHOMEpHOCTEH, POPMYIHPOBAHUE BHIBOJOB U IIPOTHO30B. 1K 2.3
JlabopatopHble pabOThl Ha BEIOOP M0 MUHHU TPYIIIIaM:
1. BnusiHre TeMmeparypsl Ha pocTa U (U3UOJIOTUYECKYIO aKTUBHOCTD JPOAGKEBBIX KIIETOK
2. BnusiHue yrineBoJoB Ha pocTa U (PU3HMOJIOTHYECKYIO0 aKTUBHOCTD APOKIKEBBIX KIETOK
3. CoyeraHHOE BIHUSIHHUE TEMIEPATYPHI U YIIIEBOJOB HAa POCTa ¥ (PU3UOJIOTUYECKYIO aKTUBHOCTh
JIPOKIKEBBIX KIIETOK
OcHoBHOE conepkaHue 2
Tema 6.2. | IIpakTH4yeckoe 3aHATHE 2 OK 01
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buoskosornueck
Uil IKCIIEPUMEHT

O0630p TeM yueOHO-UCCIeI0BATEIbCKIX MMPOEKTOB. BBIOOP ydeOHO-HCCIIeI0BATENBCKOTO MMPOEKTA U3
npenioxeHHbIX. @opMupoBaHHe KOMaH/bl IPOEKTa. AJTOPUTM BBIIOJHEHUS POEKTA.
Kaxias rpymnmna BeIOMpaeT 0JIMH U3 BAPHAHTOB YI€OHO-UCCIIET0BATEIBCKIX MPOCKTOB!

1. Ornenka kauecTBa aTMOC(HEPHOTO BO3TyXa

2. OrueHka KauecTBa IMo4B METOJIOM (PUTOTECTUPOBAHUS

3. OrueHka KauecTBa BOJ] MOBEPXHOCTHBIX BOJOEMOB 10 OPTraHOJICTITHYECKUM U (PU3UKO -XUMUYECKUM

CBOWCTBAM

4. Bnusuaue ITAB Ha pocT u pa3BuUTHE CEMSH BBICIIUX PACTEHUM

5. BnusiHHMe cosieBOTO 3arpsi3HEHHUS Ha POCT U pa3BUTHE CEMSIH BBICILIUX PAaCTEHUN
Ilepewiii sman 6bINOIHEHUSL NPOEKMA.:
O60cHOBaHHNE aKTYaJIbHOCTH BBIOPAaHHOM TeMbl. BrisiBieHne npo0aembl uccieoBanus, GopMyIrpoBaHHe
runoresbl. Beibop MeTo10B HccienoBanus. Beibop Touek orOopa rnpod Ha TEPPUTOPUHN UCCIEIOBAHUS.
[TocranoBka menei u 3ama4 uccienoBanus. Onpenenenrne GopMbl IPEICTABICHUS PE3yIbTaTOB
uccrnenoBanus. OnpeaeneHue 3TaloB U COCTABJIEHUE MJIaHA UCCIIEIOBAHUS

JlabopaTopHble 3aHATUSA

Bmopoti sman evinonnenus npoekma: OATOTOBKA HEOOXOIMMOH TTOCYABI M MaTepuaa sl SKCIIEpUMEHTA,
MPOBEICHUE SKCIIEPUMEHTA, TIEPUOIMYECKas IPOBEPKa TEUCHHUs IKCIIEPUMEHTa/ cOop MaTepuaia B
BBIOpPaHHBIX TOYKAaX 0TOOpa Mpoo

Tpemuﬁ oman 6vinojiHeHUA npoekma. NMOJIYYCHHUE IICPBUYHBIX SKCIICPUMCEHTAJIBHBIX JaHHBIX, ITIPOBCACHUC
CTaTHCTHYECKOM O6pa6OTKI/I MMOJIYYCHHBIX JaHHBIX

Yemeepmuiii 5man 8bInoIHEHUsI NPOeKma. BhISIBIIEHHE 3aKOHOMEPHOCTEH, (OPMYIHPOBAaHUE BBIBOJOB U
MIPOTHO30B, OIICHKAa Ka4eCTBa UCCIIEyeMOro 00BbEeKTa MO pe3ynbTaTaM OHMOIKOJOTMYECKOro aHAIN3a

OK 02
OK 04
OK 07

K 2.2

3amuTa MHANBUIYAJIBHOI0 NIPOEKTA

IIpome:xyTounas arrecranus —AuddepeHunpoBaHHbIi 3a4eT

Bcero:*

108
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3. YciioBus peajiu3aiuu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCHUTLIHHBI
3.1. Jlna peanu3anuM NPOrpaMMbl JAUCHUILIMHBI JOJKHBI OBITh MPeIyCMOTPEHbI
cJeayouye crnenuajJbHble MOMelleHus :
Kabuner «Xumus. buosorus. JKomorus .
Oo6opynoBanue yue0HOro kabnnera «Xumus. buosorusi. Ikosorus»:
MHoroyHKIIMOHAIBHBIH KOMIUIEKC TpenoaaBaTess (CTox yuuTenbekuii 1T, 12 cTtonoB
YUEHUYECKUX, 24 CTYlIbeB YUEHUUYECKUX, 10CKa — | MIT.);
MH(POPMALMOHHO-KOMMYHUKATUBHBIE CPECTBA (KOMITBIOTEP — | IIIT.); 9KpaHHO-3BYKOBBIE TTOCOOUS
(npoexTop — 11T, KOJOHKK — 1 1IT.)
pUOOPHI M HAOOPHI JUTSI ITOCTAHOBKHU JIGMOHCTPANMOHHOTO ¥ YICHUYECKOTO IKCIICPUMEHTA-SIIIT;
PEaKTUBBI.
KommirexT Mopeseit aToMoB,
KoMrutekT mozesnei KpucTauIn4ecKiuX permeTok
Harnsimaeie mocoOus (CTEHABI U TIIAKaThI):
Tabmuna «Ilepuoanueckas cucrema snementoB Jl. . MenpaeneeBay
Tabnuua «2neKTpOXUMUYECKUH psJ] HAIPSKEHUH METaJIJIOB
Tabmuma «PacTBOpUMOCTH COJIEH, 0CHOBAaHUM, KHCIIOT B BOJIE»
Tabmuma «MHIUKaTOPH»
Tabmuma «OCHOBHBIE KJIACCH OPTAHUYECKUX COCTMHEHUI )
Tabnuupr: Buas! uzomepun, ['uaponus BogHbx pacTtBopoB, CTpoeHHE aToMa yriiepoja, JTUIIEH,
benzon, Antetunen, CuaTe3 aMMHakKa,
[TopTpeTs! yueHbIX
Jlunaktuyeckrue MaTepuabl AJIsl TEKYIIEro KOHTPos (TeMaTtudeckoro) — 30 KOMIIJIEKTOB
PazuBaroniue ynpaxxknenuss — 10 mr.
[Iporpammuoe oGecrnieueHue:
OC Microsoft Windows 7 Ultimate
bakrepunmansiii perupkysatop «METMIE3»-11mT.
3.2. UudpopmanuoHHoOe odecnieyeHue 00y4eHus
Ilepeyenn PEeKOMEeH/IyeMbIX Y4eOHBbIX U3/IaHUi, HNuTepHeT-pecypcos,
JAOMOJIHUTEIBHON JIUTEPATYyPHI
OCHOBHBIE UCTOYHHUKHU:
1. Koncrantunos B.M., Yueonuk HITO u CIIO, M.: «Akanemus», 2020
JlonoJHUTENbHBIE HCTOYHUKH:
1. 3axapos B.b., MamonrtoB C.I'. buonorus. O6mue 3akoHOMepHOcTH. M.: Illkona-
IIpecc, 1996
2. Kawmenckuit A.A., Kpukcynos E.A., [Taceunuk B.B. O6mas 6uonorus. 10—11 xi1.
-M., 2019
3. UYeobbmmues H.B. buonorus. YueOunuk mis Byzos. — M., 2005.
HuTepHer — pecypcebl:
WWW.russobit-m.ru.
http:www.uchitel-izd.ru
www.cvart.ru
www.nmdg.ru
sale@nmg.ru

WWW.Vaco.ru
Www.uchmag.ru

NoogkrwnhPE
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4, KOHTpOJIB U OICHKA PE3YJIbTATOB OCBOCHUA 06m606pa30B3TeJILHOI7I AUCHHUIIIMHBI

Kontpoas wu

OllEHKA  pE3yabTaTOB OCBOGHUS  00IIe0Opa30BaTENLHON  AMCIUTLIUHBI

PacKpBIBAIOTCS Yepe3 TUCIHILIMHAPHBIC PE3yJIbTaThl, HallpaBJIeHHbIE Ha (JOPMHUPOBAHUE OOIINX H
npodeccHOHATBFHBIX KOMIIETEHIIUH 10 pa3ziesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

Oo0masn Paznen/Tema T oleHOYHBIX MepONPUATHIA
KOMIIeTeHI U
Paznen 1. Knerka — KonTpoabhast padora “MonexymnsipHblit
CTPYKTYPHO- YPOBEHb OpraHU3alH KUBOTO”
(pyHKIMOHAIBbHAA eAMHNLIA
JKHBOT0
OK 02 Tema Nel.1. 3anojaHeHue TabIuIbl C OTIMCAHUEM
buonorus xak Hayka METO/I0B MUKPOCKOIIUPOBAHUS € UX
JIOCTOMHCTBAaMH U HEJJOCTaTKaMHU.
3anonHeHue Tabnuibl «Bkiaa ydeHbIX B
pa3BUTHE OHOJIOTUI»
OK 02 Tema Nel.2. 3anojgHeHue CpaBHUTEIHLHOM TaOIUIIbI
OO11as XxapakTepucTuKa CXOJCTBA U pa3jINyuuil )KMBOTO U HE
AKU3HU AKHUBOTO
OK 01 Tema Nel.3. ®poHTaTBHBINA OITPOC
OK 02 Bbuonornuecku BaxHbIe [ToaroToBka yCTHBIX COOOIIEHUH C
OK 04 XUMHUYECKUE COECTUHEHNS Mpe3eHTalnen
BeinosnHenue u 3amuTa 1a00paTOPHBIX
pabot: «Onpenenenue ButamuHa C B
IPOAYKTaX MUTAHUS,
«"'mapodubHO-THAPOHOOHBIE CBOKICTBA
JUIHIOBY»
OK 01 Tema Nel 4. OueHuBaemas IUCKyCCHs 110 BOIIPOCaM
OK 02 CtpyKkTypHO-(QYHKIMOHATbHAS  |JIEKLUH
OK 04 OpraHu3alus KJIeToK Pa3paboTka MeHTaJIbHON KapThl MO
KJIacCcU(UKALMK KJIETOK U UX CTPOCHHUIO Ha
IPO- U DYKapUOTHUYECKHX U 10 LIapCTBaM B
MUHHM Ipymnax
BrimonHenue u 3amura 1abopaTopHbIX
pabor:
«CTpoeHue KJIeTKHU (pacTeHusi, ’)KUBOTHBIE,
Ipu0bl) U KJIETOYHBIE BKIIOUYEHUS (Kpaxmail,
KapOTHHOUBI, XJIOPOILIACTHI,
XPOMOILIACTBI)»,
«[Iponunaemocts MeMOpaHsb! (IIa3MOJIHN3,
JIETIa3MOJIU3)»
OK 01 Tema Nel.5. @poHTAJIBHBIN 0IIPOC
OK 02 CrpykTypHO-hyHKIIMOHATIBHBIE |Pa3zpaboTka rioccapus
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(hakTOpPHI HACIICJICTBEHHOCTH

Pemenue 3anau Ha onpeneneHne
IIOCJIEI0BATEILHOCTH HYKIICOTUOB

OK 01 Tema Nel.6. OpOoHTANBHBIHN OMPOC
OK 02 [Ipoueccel MaTpuyHOTO Tect «IIponeccel MAaTpUYHOTO CUHTE3a»
CUHTE3a Pemenue 3agau Ha onpenenenne
MOCJIEZIOBATEILHOCTH AMUHOKHCIIOT B
MoOJIeKyJie Oeka
Pemenue 3anau Ha onpeneneHne
MOCJIEZIOBATEIbHOCTH AMUHOKHCIIOT B
MoOJIEKyJIe Oelika B Cllydyae U3MEHEHUs
nocaeaoBaTebHOCTH HyKieoTHa0B JIHK
OK 02 Tema Nel.7. DpOoHTAIBHBIN O0IIPOC
OK 04 Heknerounsie Gpopmbl xU3HU [ToaroToBka yCTHBIX COOOIIEHUH C
K 2.2 Mpe3eHTannen (BUpyCHBIC U
OaxTepuanbHble 3a00seBanus. Oouue
MIPUHITUTIBI KCTIOb30BAHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH
MPUMEHEHUS] aHTHOMOTHKOB)
OK 02 Tema Nel.8. ®poHTaTBHBINA OITPOC
OOMeH BelecTB u 3anoJIHeHUE CPAaBHUTEILHOMN TaOIUIIBI
MIpeBpaIlEHUE YHEPTUU B XapaKTEePUCTHK THUIIOB 0OMEHa BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO0cyxIeHre 1o BOIIPOCaM JICKITHH
OK 04 JKU3HEHHBIN UK KIETKH. Pa3paboTka JeHThl BpeMEHH )KU3HEHHOTO
Muto3. Meiio3 UKJIa
Pasznea 2. Ctpoenue u KonTponbnas paborta ”Ctpoenue u
(pyHkumuun opranuzma ¢byHkuMu opranuzma’”
OK 02 Tema Ne2.1. OuieHuBaemMas IMCKyCCHUs
OK 04 Crpoenue opranuzma Pa3paboTka MeHTaIbHOM KapThl TKAHEH,
[IK2.21IK 2.3 OPraHoB M CUCTEM OPraHOB OPraHU3MOB
(pacTeHusl, )KUBOTHEBIE, YETIOBEK) C
KpPaTKO# XapaKTePUCTUKOMN UX (PYHKIUN
[ToaroToBka u mpeCTaBICHUE YCTHBIX
COOOIIIeHUH ¢ Tpe3eHTaueil (MMMYHHUTET,
uH(pEKINOHHBIE 3a00JIeBaHNUs, JITUIEMUH,
BaKITUHAIIHSA )
OK 02 Tema Ne2.2. OpOHTAIIBHBIN OIIPOC
DopMBbI pa3MHOKEHUS 3anonaHeHne TabIUIbI C KPATKOM
OpraHu3MOB XapaKTePUCTUKON U TpuMepamMu GopMm
Pa3MHOKEHHUSI OPTaHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka I€HTHI BpeMEeHHU ¢
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OK 04

OHTOreHes KUBOTHBIX U
YyeJloBeEKa

XapaKTEPUCTUKOM ITAllOB OHTOI€HE3a
OTZACJIBHOM I'PYIIION JKMBOTHBIX U YEJIOBEKA
10 MUKpPOTpYIIIaM

Tect/ompoc

OK 02
OK 04

Tema Ne2.4.
OnTorenes pacreHuit

CocraBieHue KU3HEHHBIX [IUKJIOB pacCTeHUN
10 OT/A€IaM (MOXOBU/IHbIE, XBOIIIEBU/IHBIE,
NAOPOTHUKOBU/IHBIE, TOJIOCEMEHHbIE,
HOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.

OCHOBHBIE TTIOHATHUS T'€HETUKH

Pa3paboTka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HaCJIeIOBaHUS

@pOHTAIBHBIN OIPOC

Tect mo Bompocam JIEKIUU

Pemenue 3anau Ha onpenesieHne
BEPOATHOCTU BOSHUKHOBCHH A
HACJICACTBCHHBIX IMMPHU3HAKOB IIPU MOHO-,
JIU-, TIOJIMTUOPUTHOM M aHAITU3UPYIOIIEM
CKpEIIMBAHUH, COCTaBIICHHE
TCHOTUITMYCCKUX CXEM CKPCIIWBAHHA

OK 01
OK 02

Tema Ne2.7.
B3aunMonelicTBie reHoB

Tect

Pa3paboTka rioccapus

Pemenue 3a1a4 Ha onpezienieHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MTPH
Pa3IUYHBIX TUIIAX B3aUMO/ICHCTBUS T€HOB,
COCTaBJIEHUE T€HOTUIIUYECKUX CXEM
CKpEILMBAHUS

OK 01
OK 02

Tema Ne2.8.
CueruieHHO€E HaCJIEI0OBAHNUE
MIPU3HAKOB

Tect

Pa3zpaboTka rioccapus

Pemenue 3a1au Ha onpenencHue
BEpPOSTHOCTH BO3HUKHOBCHUS
HACJICJICTBEHHBIX ITPU3HAKOB TIPH
CLIEIIJIEHHOM HAacJIeA0BaHUU, COCTABJICHUE
TEHOTHUITUYECKUX CXEM CKpPEIMBaHUS

OK 01
OK 02

Tema Ne2.9.
['eneTnka momna

Tect

Pa3paboTka rioccapus

Pemenue 3anau Ha onpenenenue
BEPOSITHOCTH BO3HUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB, CLICTUIEHHBIX C
I10JIOM, COCTaBJICHHE T€HOTUITNYSCKUX CXEM
CKpEILLIMBAHUSA

OK 01
OK 02

Tema Ne2.10.
T'eHeTnka yenoBeka

Tect
Pa3paboTka rioccapus
Pemenue 3anau Ha onpenenenue
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BEPOSITHOCTH BOSHHUKHOBEHHUS
HACJICJICTBEHHBIX MPU3HAKOB, UCIIOJIB3YsI
METO/Ibl TEHETHKH YeJIOBEKa, COCTABIICHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHS
[ToaroToBKa yCTHBIX COOOIICHMIA C
MPE3EHTANEN O HACIIEICTBEHHBIX
3a00JI€BaHMSIX YEIIOBEKA

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUMBOCTH | Perenue 3a1a4 Ha onpeesieHue Tuna
OK 04 MYTAaIUH IPU [epeade HaCIEACTBEHHbBIX
MPU3HAKOB, COCTaBJICHHE T€HOTUITNYECKUX
CXEM CKpeIIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenexuusi OpraHu3MoB Pa3paboTka rioccapus
Pemenue 3ana4 Ha onpeneneHne
BO3MOYKHOT'O BOBHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB IO CENEKIIUH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEeIMBAHUS
Pa3nen 3. Teopusi 3Bomronnu | KontposbHas pabora “Teopernyeckue
ACIIEKTEI BOJIIOIIMH KU3HU Ha 3emiie”
OK 02 Tema 3.1. DpoHTaTBHBINA OITPOC
OK 04 Hctopus 3BOIOIIMOHHOTO Pa3paboTka JeHThl BPEMEHH Pa3BUTHS
yueHus SBOJIIOIIMOHHOTO YUYEHHUS
OK 02 Tema 3.2. ®poHTaJIBHBINA OITPOC
Muxkpo3Botonus Pa3paboTka rioccapus TepMUHOB
OK 02 Tema 3.3. OuieHuBaemMas IUCKyCCUs
MaxkposBotonus Pa3paboTka rioccapus TepMUHOB
OK 02 Tema 3.4. ®poHTaJIBHBINA OITPOC
OK 04 Bo3HukHOBEeHME U pa3BUTHE [ToaroToBka u mpenCcTaBICHUE YCTHOTO
YKU3HU Ha 3emMJie COOOIIIEHHUS U JICHTHI BpEMEHHU
BO3HUKHOBEHUS U PAa3BUTHS )KUBOTHOTO U
pacTUTEIHLHOTO MHUpPA
OK 02 Tema 3.5. ®poHTaJIBHBINA OITPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3zpaboTka IeHT BpeMEHU 1 MEHTAJIbHBIX
AHTPOIIOTEHE3 KapT Ha BBIOOD:

“OBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA™,
“Bpems U IyTH paccesieHus 4eJI0BEKa 10
wianere”, “BnusHue reorpagpudeckoit
cpezapl Ha MOp(HOJIOTHIO U (PU3HOJIOTHIO
yenoBeka”, “UenoBedyeckue pacel”,
o0cyxaeHue

Pazpea 4. Dxojorusa

KonTposbnas padora “Teopernueckue
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ACNeKThI IKOJI0run’’

OK 01 Tema 4.1. Tect 1o SKOJIOTHUECKUM (PAKTOpaM U
OK 07 Dkonorndyeckue GaKTopsl U cpeliaM >KM3HU OPTaHu3MOB
Cpeabl )KU3HU.

OK 01 Tema 4.2. CocraBieHHE CXEM KpyroBOpPOTa BELIECTB,

OK 02 [omynsus, cooOecTsa, UCIIOJIB3YSI MaTepHUaJIbl JIEKIIUU

OK 07 9KOCUCTEMBI Pemenue npakTuko-opueHTUPOBAHHBIX

K 2.4 pacUeTHBIX 3a/IaHUH T10 MEPEHOCY BEIIECTBA
¥ DHEPTUH B IKOCHCTEMAX C COCTABJICHUE
TpodHUecKuX Lenel u nupaMu]; OnomMacchbl
U DHEPTUu

OK 01 Tema 4.3. OuenuBaemasi AUCKYCCHUS

OK 02 buocdepa - rmobanpHas Tect

OK 07 9KOJIOTMYECKas cucTemMa Pemenne npakTuKo-opueHTUPOBAHHBIX

K 2.2

pacueTHBIX 33124 Ha OTIpe/IeIIeHNe
IUIOIIAAY HAaCAKIACHUN IS CHUOKEHUS
KOHIICHTPAIIMH YTIIEKUCIIOTO Ta3a B
aTMoc(depe CBOEro peruoHa MpoKHUBAHUS
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OK 01

Tema 4.4.

Tect

OK 02 BiasiHue aHTpONIOreHHBIX Pemienne npakTMKO-OpUEHTUPOBAHHBIX
OK 04 (akTopoB Ha 6uochepy pacYeTHBIX 3aJJaHHH 10 COXPAHEHHUIO
OK 07 IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA
MPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi AUCKYCCHS
OK 04 Bnusane conunannHO- BrinonHeHUs MpakTUYECKUX 3aJaHU:
OK 07 IKOJIOTHYECKHUX (PaKTOPOB Ha “OnpeneneHrue CyTOYHOTO parmoHa
310POBBE YEIIOBEKA nuTaHus”,
“Cozranue UHIMBUIYaIbHONW NAMSATKU 1O
OpraHu3aluy palMoHaIbHON (pU3HUECKOi
AKTUBHOCTH
Brinmonnenue nabopatopHoit paboThl Ha
BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Brnusane abuotnueckux hakTopoB Ha
4yenoBeKa (HU3KUE U BHICOKHE
TeMmeparypsl)”
*TIpodeccnonaLHO- 3anuTa Keica: MpeicTaBlIeHUuEe Pe3yIbTaTOB
OPMEHTHPOBAHHO COJepP:KaHHe |pPEIICHUs KeHCcOB (BBICTYIIJICHUE C
Pa3nen 5. Buosorus B ;KM3HU | [Ipe3eHTAIINECH )
OK 01 *Tema 5.1 Brimonnenue keiica Ha aHaU3
OK 02 buoTexHoJIOruu B )KU3HU nH(pOopMaIu 0 HAYYHBIX JOCTHKCHHSIX B
OK 04 KaXXI0T0 0071aCTH T€HETHYECKUX TEXHOJIOT UM,
IIK 3 IIK 2 KJIETOYHOW MHKEHEPUH, ITUILEBBIX
IIK4 OMOTEXHOJIOTHH (TI0 TpyTIam),
MpEJICTaBICHHUE PE3YIbTATOB PEIICHUS
KEWCoB
OK 01 *Tema 5.2.1. BrlnonHenue kelica Ha aHaIU3
OK 02 buorexHonoruu B nuIeBoi nH(popMaIK 0 pa3BUTUH OMOTEXHOJIOTHI B
OK 04 IIPOMBILIIEHHOCTH MUIIEBON MPOMBIIUIEHHOCTH(TIO TPYIIam),
[IK 2.2 11K 2.4 MIPE/ICTABIICHUE PE3YNIbTATOB PELICHUS
INS(YV):!
OK 01 *Tema 5.2.2. Brinonnenue keiica Ha aHanu3
OK 02 buorexHonoruu u )KMBOTHBIE uH(pOpPMAIIUU O Pa3BUTUU OUOTEXHOJIOTUH C
OK 04 WCIIOJIb30BAHUEM KUBOTHBIX, IPUMEHEHUE
K 3.1...1IK 2.4 MPOJIYKTOB OMOTEXHOJIOTHH B KU3HU
yenoBeka (1o TpyImmaMm), IpeaCcTaBlIeHne
PE3YNbTATOB PELIEHUs KEHCOB
OK 01 *Tema 5.2.3. Brinonnenue keiica Ha aHanu3
OK 02 buorexHonoruu u pacreHus UH(OPMALIUU O PA3BUTUN OMOTEXHOJIOTHUH C
OK 04 MCII0JIb30BAaHUEM PACTEHUH (110 rpymnmnam),
IK2TMK3.1... IIPEICTABIICHUE PE3YNIbTATOB PELICHUS
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KENCOB

OK 01 *Tema 5.2.4. BrinonHenue kelica Ha aHaIU3
OK 02 [IpombinuieHHass GMOTEXHOJIOTHS [HH(POPMAITUN O Pa3BUTHH ITPOMBIILICHHON
OK 04 OMOTEXHOJIOT Ui (110 rpynmnam),
[IK 4... MIPEJCTABIICHUE PE3YJIBTATOB PEILICHUS
KEHCOB
OK 01 *Tema 5.2.5. BrinonHenue kelica Ha aHanu3
OK 02 ConmanbHO-3THYECKUE acTIeKThl |MH(OpMAIK 00 STHYECKUX aCIeKTaxX
OK 04 OMOTEXHOJIOT Uil pa3BUTHsI OMOTEXHOJIOTUH (110 rpynam),
K 2 TIK 4... IIPE/ICTABIICHUE PE3YNIbTATOB PEIICHUS
KEWCOB
Pa3znen 6. buoskosornueckue | [Ipeacrapiienre pe3ynbTaTOB BBINOJIHEHUS
HCCJIeI0BAHMA y4eOHO-HCCIIeI0BATENIbCKUX IPOEKTOB
(BBICTYIIJIEHHE C MTPE3EHTALUEH)
OK 01 Tema 6.1. Brinonnenue nabopaTopHbIX paboT Ha
OK 02 OCHOBHBIE METO/IBI BbIOOP B MUHUTPYIINAX:
OK 04 OMOIKOIOTHUECKUX 1. BnusiHue TeMiiepaTypbl Ha pocTa u
OK 07 Hccaea0BaHuMN (bU3MOTOrMUECKYIO aKTUBHOCTD
IIK2.21TIK 2.4 JIPOKIKEBBIX KIIETOK
2. BnusiHue yrieBoJoB Ha pocTa U
(U300 NYECKYI0 aKTUBHOCTD
JPOIKEBBIX KIETOK
3. CoueTtaHHOE BIUSHHE TEMIIEPATYPHI U
YIJIEBOJIOB Ha pocTa U
(U3UOJIOrMUECKYI0 AKTUBHOCTD
JPOXIKEBBIX KIETOK
OK 01 Tema 6.2 Brinonaenue yueoHo-
OK 02 buoskonornueckuii HCCJIEI0BATEIILCKOTO TIPOEKTa Ha BHIOOD:
OK 04 SKCIIEPUMEHT 1. Ouenka kadyecTBa aTMOC(HEpPHOTO
OKO071IIK 3 BO3/1yXa
2. OueHka KauecTBa 0YB METOJIOM
duToTECTUPOBAHUS
3. OreHka kayecTBa BOJI IOBEPXHOCTHBIX
BOJIOEMOB 110 OPTraHOJENTHYECKUM U
(U3UKO-XMMHUYECKUM CBOICTBaM
4. Bnusuaue ITAB Ha pocT 1 pazButue
CEMSH BBICILIUX PACTCHHUU
5. BiusiHue coneBoro 3arpsi3HeHHs Ha
POCT ¥ pa3BUTHE CEMSIH BBICILIUX
pacTeHui
OK 01
OK 02 BrImonnenune sxk3aMeHaIIMOHHEIX 3aJaHUI
OK 04
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OK 07
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