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1. OBIIAA XAPAKTEPUCTHUKA PABO‘—I}EFI MMPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
YYEBHOU JUCHUIIJIMHBI

1.1. MecT0 JAUCUMIUIMHBI B CTPYKType MPo(ecCHOHAIBLHON 00pa3oBaTe/ibHOM
nporpammsl CIIO:

O6meoOpa3oBaTenbHas  guciuiuiiHa  «buojorusi»  SBISETCsT  4YacThl0  00s13aTENIbHOMN
npeameTHoil obnactu «EcTecTBeHHble HAYKM» M HM3y4aeTcsi B 00IIe0o0pa30BaTebHOM IIHMKJIIE
y4eOHOro IUIaHa OCHOBHOW Mpo¢ecCHOHaIbHOW 00pa30BaTeIbHONW MporpaMmbl Ha 0a30BOM
ypoBHE. J{MCIUIIINHA UMEET MEXKIIPEIMETHBIE CBA3H C TUCIUILIMHAMHU 0011e00pa3oBaTeIbHOTO U
o01IenpoecCUOHANBHOIO  IHMKJIOB, a  TaKkKe  MEKIUCUUIUIMHAPHBIMU  KypcaMu U
npodecCHOHATBHBIMU MOy ISIMH TIpodeccnonanbHoro nukia (MIK.01.04 Oxpana tpyaa, CI.03
be3onacHOCTb KU3HEAEATENBHOCTH).

TpynoémkocTs nuctuminabl «buoJiorus» Ha 6a30BoM ypoBHE cocTaBiisieT S0 4acoB, U3 KOTOPBIX

12 4yacoB BKIIOYaeT MNPOPECCHOHATBHO-OPUEHTUPOBAHHOE COJEp)KAHME, YCUJIMBAIOLIEe

npoecCHOHATBHYIO  COCTABIIONIYI0 10  creruanbHocTH  22.02.08  Meramryprudeckoe

MIPOU3BOJICTBO (IO BHJIaM IIPOU3BOJICTBA).

[IpodeccrnoHanbHO-OPHEHTUPOBAHHOE  COJIEPYKAHHE peANTM3yeTcss B MPHKIATHOM  MOJYJIe

M/IK.01.04 Oxpana tpyzaa, IOCpPEeACTBOM BBIIIOJTHEHUSI KEMCOBBIX 3aJaHUI, CBI3aHHBIX C ATUKOU

OMOTEXHOJIOTHI U aHAIIM30M BIIMSHUS AaHTPOIIOTCHHBIX (PaKTOPOB HA MPHPOTY.

1.2. LHeaun u niiaHupyemMbie pe3yabTAThl 0CBOEHHS TUCHUILIUHBI:

1.2.1. leab AuCHUILIHHBI

Henp usydyenus aucuuivinHbl «buomnorus» Ha 6a30BOM ypoOBHE — OBIAJCHHE OOYUYaIOUTUMUCS
3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAJILHOW OpPTaHU3aIMH KHUBBIX CUCTEM Pa3HOTO paHra v MpuoopeTeHne
YMEHHH UCTIONb30BaTh 3TU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUN B OTHOIIEHUU O0BEKTOB KUBOW MPUPOJIBI U
pelIeHNs pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTuxkeHne 1enu M3y4eHus IUCUMILTUHBL «buomorus» Ha 6a30BOM YpoBHE oOecreuynBaeTCs
peLIeHNEM CIIEIYIOINX 3a1au:

® OCBOCHHE 00YYAIOUIMMHCS CHCTEMBI 3HAaHUI 0 OMOJIOTHUECKUX TEOPHSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTEe3aX, MpaBWIIAX, CIyXalldX OCHOBOU A (OPMUPOBAHUS

IPEJICTABICHUA O €CTECTBEHHO-HAayYHOH KapTHHE MHpa, O METOJaX HAyYHOTO IO3HAHUSA, CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHU3alliH, BHLAAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX HCCIIEI0BAaHUSAX B OMOJIOTUH;

e (¢opMupoBaHue y oOydalolIUXCsl TO3HABATENbHBIX, HWHTEIJIEKTYaJbHBIX U TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHalnM3a JAaHHBIX O MyTSAX pa3BUTHs B OMOJIOTMM HAay4YHBIX B3IJISAOB,
ueH U MOJIX00B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

® CTaHOBJIEHHE y oOOywarommxcs oOIed KylbTypbl, (PYHKIMOHAJIbHONH TIPaMOTHOCTH, pa3BUTHE
YMEHHUI OOBSICHATH M OLIEHUBAThH SBJICHUS OKPYXKAIOIIETr0 MHUpa XUBOM MPUPOJBl HA OCHOBAHUHU
3HAHUH U OMBITA, MOTYYEHHBIX NIPH U3YYEHUU OUOJIOTHH;

e (QopmupoBaHHE Y OOYYaIOLIMXCS YMEHUH WUIIOCTPUPOBATh 3HAUYCHHE OMOJOrMUYECKMX 3HAHUH B
MPAKTUYECKON JEeSATEJIbHOCTH 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHf;

e BOCHHUTaHUE YOESKAEHHOCTH B BOSMOXKHOCTHU TIO3HAHUS YEJIOBEKOM KUBON
MIPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLIEHHS K HEel, COOMIOAeHHS STHUECKIX HOPM
IIPU IPOBEICHUH OMOJIOTMYECKUX UCCIIeI0OBaHUM;

® OCO3HAHHE IIEHHOCTH OWOJOTMUECKUX 3HAHUM JUIS TIOBBILIEHUS YPOBHS OSKOJIOTHYECKOMH
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

® [pUMEHEHHWE  NPUOOPEeTEHHBIX  3HAHUH M yMEHUH B MIOBCEJTHEBHOM  JKHU3HHU
JUISL OLIEHKH TIOCTIEACTBUN CBOEH IEATEIBHOCTH 110 OTHOIIEHUIO K OKPYJKaIOLIEH cpene,
COOCTBEHHOMY 3/I0POBBIO, 000CHOBaHUE U COOII0IeHHE Mep POPUITaKTUKN 3a00I€BaHUH.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHSI 0011e00pPa30BaTe/]bHON JAUCHUIIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO



JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHMS OCHOBHOH 00pa30BaTENbHOM MPOTrpaMMbl O00YYarOIIUMUCS
JOJDKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIUXCs PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHOM
BHYTPEHHEH MO3ULMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAIMH, ITO3UTUBHBIX BHYTPEHHUX
yOeXIeH!H, COOTBETCTBYIOIIUX TPAJULMOHHBIM LIEHHOCTSIM POCCHUHCKOro OOIIecTBa, paclIMpeHue
JKU3HEHHOTO OIIbITa U OMNbITa JAEATEIbHOCTH B IPOLECCE pealu3aliyd OCHOBHBIX HalpaBiICHUM
BOCIIMTATEIbHON JESATEIBHOCTH, B TOM YHUCJIE B YaCTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

1. chopMHPOBaHHOCTh I'PAXKJAHCKOW MO3UIMU OOYy4YaroLIerocs Kak aKTUBHOIO M OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00I1eCcTBa;

2. 0CO3HAHME CBOMX KOHCTUTYIMOHHBIX IPaB M 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA M ITPABOIOPSIKA;

3. npuHATHE  TPAJULMOHHBIX  HALMOHAIBHBIX, OOIIEYEIOBEUECKUX  TIyMaHUCTHYECKUX MU
JEMOKPAaTUYECKUX LIEHHOCTEN;

4. TOTOBHOCTb  IPOTHBOCTOATh  HUJAEOJIOTMM  SKCTPEMM3Ma,  HalMOHAIU3Ma, KceHopoOuw,
JUCKPUMHHALIMU 110 COLMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAIbHBIM IIPU3HAKAM;

5. TOTOBHOCTb BECTM COBMECTHYIO JIESTEIBHOCTh B HHTEpecax TIpakIaHCKOro O0OIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00IICO0pa30BaTEIbHON OpPraHU3allMM U JIETCKO-IOHOIIECKUX
OpraHu3anusx;

6. yMeHHEe B3aUMOJEHCTBOBATh C COL[MAJIbHBIMU MHCTUTYTaMHM B COOTBETCTBHM C MX (DYHKUHUSAMU U
Ha3HAYCHHUEM;

7. TOTOBHOCTb K T'YMaHUTapHOW M BOJOHTEPCKOU EATEIbHOCTH;

NATPHOTHYECKOI0 BOCIIUTAHUSA:

8. CcOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW HWIACHTHYHOCTH, IATPHOTHU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Nepel PoauHON, roproctu 3a CBOM Kpai, CBOKO
Ponuny, cBO# s3bIK U KyJIBTYpY, IPOIJIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

9. LEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M IPHUPOIHOMY
HacJIEAUIO, MaMATHUKaM, TpaguuusM HapoaoB Poccum, npoctmkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

10. uneitHast yOeKIE€HHOCTh, TOTOBHOCTD K CITy>KEHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTH 33 €r0
cyns0y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

11. oco3HaHME NyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOJA;

12. chopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS;

13. cIOCOOHOCTh OILIEHWBATh CUTYAlMI0 W NPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

14. oco3HaHME JIMYHOTO BKJIaJa B TOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

15. OTBETCTBEHHOE OTHOILIEHNE K CBOUM POAUTENSAM U (UJIM) IPYTUM YJeHaM CEMbH, CO3AaHUIO CEMbU
Ha OCHOBE OCO3HAHHOI'O NPUHATHUS LIEHHOCTEN CEMEWHOMN KU3HU B COOTBETCTBUM C TPaJULUSIMU
HapoaoB Poccuu;

ICTETHYECKOr0 BOCIIMTAHUSA:

16. acTeTnyecKkoe OTHOILIEHHWE K MHpYy, BKJIIOYas 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a U OOLIECTBEHHBIX OTHOILIECHUI];

17. cnocoOHOCTh BOCIPUHMMATH DPA3JIMYHBIE BUIBI MCKYCCTBA, TPAAMIMM U TBOPUECTBO CBOETrO U
JIPYTUX HapOJAOB, OLLYIATh IMOLMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA;

18. yOex/1IeHHOCTh B 3HAYUMOCTU JJIsl JIMYHOCTH U OOIIecTBa OTEYECTBEHHOTO U MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULUI U HAPOJHOTO TBOPUECTBA;

19. TOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPUYECKOH JINYHOCTH;

(pu3n4ecKoro BOCIIUTAHUA:

20. copMHPOBAHHOCTH 3/I0POBOTO U 0€30macHOro o0pas3a JKU3HM, OTBETCTBEHHOTO OTHOILEHUS K
CBOEMY 37J0POBBIO;

21.10TpeOHOCTh B (PU3MUECKOM COBEPILIEHCTBOBAHUH, 3aHATHUSX CHOPTHBHO-03/I0POBUTEIBHOM
JeSITEIbHOCTBIO;

22. aKTUBHOE HENpUATHE BPEAHBIX MPHUBBIYEK M UHBIX (OPM NPUUYMHEHHS Bpeda (U3UUYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;



TPYAOBOI0 BOCIIMTAHMSA:

23. TOTOBHOCTD K TPYIYy, OCO3HaHHE IIEHHOCTU MacTepCcTBa, TPY10J1t00ue;

24.TOTOBHOCTh K AKTHUBHOH JEATENbHOCTH TEXHOJOTMYECKOW M COLMAIBHON HAlpaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHITH TAKYIO JESTEIbHOCTD;

25.uHTepec K pa3nuyHbIM  cdepam TpodEeCCHOHATBHONW JEATEIBHOCTH, YMEHHE COBEpIIATh

OCO3HAHHBII BBIOOp OyAyIIeil npodeccrun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

26.TOTOBHOCTB M CITOCOOHOCTBH K 00Pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

27. chopMUPOBAHHOCTH HKOJIOTUYECKOM KYJIBTYpPbI, TOHUMAHUE BIMSHUS COLUATBHO-IKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NMPUPOJHON U COLMAIBHON CPEJbl, OCO3HAHUE ITI00aIbHOTO XapaKTepa
9KOJIOTHYECKUX MPooIIem;

28. IaHMPOBAHUE U OCYILECTBICHHUE ACWCTBUHM B OKpY)KAIOILIEH Cpele HAa OCHOBE 3HAHMs LieeH
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

29. aKTUBHOE HEMPUATUE ACUCTBUMN, MPUHOCAIIUX BPe OKPYKAIOIIeH cpefe;

30. yMeHHE MPOTHO3UPOBATH HEOIATOMPHUATHBIE SKOJOTHYECKHE MOCIEACTBUS MpPEITPUHUMAEMBbIX
JIEHCTBUM, IPEAOTBPAILATD UX;

31. pacumpeHue omnbITa J1esTENbHOCTH KOJOTHYECKON HAIIPABIEHHOCTH;

LEHHOCTH HAYYHOI'0 MO3HAHHUS:

32. chOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKH W OOLIECTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JHAIIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MHUPE;

33. coBepIIEHCTBOBAHNUE A3bIKOBOM M UNTATEJIbCKON KyJIbTYPhl KaK CPEJCTBA B3AUMOACUCTBUS MEKIY
JIIOJIbMU U TIO3HAHUS MUPA;

34. 0oco3HaHHWE 1LIEHHOCTH HAy4YyHOW JEsTeNbHOCTH, TOTOBHOCTb OCYLIECTBIISATh IIPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

B pe3ynbrare 0ocBOEHUS IUCUUIUIMHBI O0YYaOUIUICs TOIKEH YMETh .

[TP2 copMupoBaHHOCTH YMEHUS PACKPHIBATH COAECpPXKAHHE OCHOBOIIOJIATAIOIINX OUOIOTHYECKUX
TEPMHUHOB U MOHITHUI: )KU3Hb, KJIETKA, TKaHb, OPIaH, OpraHu3M, BU, OMYJISALMs, SKOCHCTEMA, OUOIIEHO3,
ouoctepa; merabonu3m (OOMEH BEIIECTB M MPEBpAIllEHUE HHEPrHH), TOMEOCTa3 (CamMOperyJisius),
OuocuHTe3 Oenka, CTPYKTypHash OpraHM3alusl >KUBBIX CHCTEM, JUCKPETHOCTb, CaMOPETYJIALHUs,
CaMOBOCIIPOU3BEICHUE (PENPOIYKIHs), HACIEACTBEHHOCTh, H3MEHUMBOCTh, SHEPrO3aBUCUMOCTh, POCT U
pa3BHUTHE, yPOBHEBAsI OPraHU3alINS;

I1P3 chopMHpOBaHHOCTH YMEHUS PacKpbIBaTh COAEPKAHUE OCHOBOIOJIAralOIUX OMOJIOTHYECKUX
TEOPUU U TUMOTE3: KIETOYHOU, XPOMOCOMHOM, MyTallHOHHOM, 3BOJIFOIMOHHOMW, MPOUCXO0XKICHUS KU3HU U
YEJIOBEKA;

[1P4 copmMupoBaHHOCTh YMEHHUS PAcKpbIBaTh OCHOBOIIOJIAralOIINE OMOJOTHYECKHE 3aKOHBI U
3akoHoMepHoctd (I'. Mennens, T. Moprana, H.W1. BaBunosa, O. I'ekkens, @. Mromnepa, K. bapa),
IPaHULbI UX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

I1P5 npuoGpereHue onbITa IPUMEHEHUSI OCHOBHBIX METOJIOB HAyYHOI'O MTO3HAHUS, UCTIOIb3YEMBIX
B Ouosoruu: HaAOJMIOJEHUS U OINUCAHUS JKUBBIX CHUCTEM, IPOLIECCOB U SBJICHMI; OpraHu3aluu U
IpOBEEHUST OMOJIOTUYECKOr0 SKCIIEPUMEHTA, BBIIBUKEHMS THIIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXIY
UCCJIETyeMbIMU BEJIMYMHAMHU, OOBSCHEHUS IOJyYEHHBIX PE3yJIbTaTOB U (HOPMYIMPOBAHUS BHIBOJIOB C
MCIIOJIb30BaHNEM HAYUYHBIX IOHSATUM, TEOPUH U 3aKOHOB;

[IP6 cdopmupoBaHHOCTH YMEHHS BBIIEIATh CYIIECTBEHHbIE NPHU3HAKU BHUPYCOB, KIETOK
IPOKAapUOT M IYKAPHOT; OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OMOT€OLIEHO30B M
9KOCUCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa BEUIECTB U MPEBpAIeHHs YHEPTUH B KJIETKe, (OTOCUHTE3a,
IUTACTHYECKOTO M YHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MUT03a, Meii03a, OIUIO0TBOPEHHUS, PA3BUTHS
U Pa3MHOXEHHS, UHIUBUAYaJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHes3a), OOphObI 3a CYIIECTBOBAHHE,
€CTeCTBEHHOr0 0TOOpa, BUA000PAa30BaHUS, NPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOHUTaHus,
BJIMSIHUS KOMIIOHEHTOB SKOCHUCTEM, aHTPONOTE€HHBIX H3MEHEHUIl B 3KOCHUCTEMaX CBOEM MECTHOCTH,
KPYTOBOpPOTa BEIIECTB M MpeBpallieHle YHeprun B buocdepe;

I[IP 7 cdopMUpPOBAHHOCTH YMEHUSI NPHUMEHSATH [OJyYCHHbIE 3HAHUS M OOBSICHEHHS
OMOJIOTMYECKHX MPOLIECCOB U SBICHUH, JUIS IPUHATHUS MPAKTHUECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C
1enbo odecriedeHrs 0€30MacHOCTH CBOETO 3J0POBbSI M 370POBbsSI OKPYXKAIOIIUX JIIOJIEH, COOIOICHUS
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310pOBOTO 00pa3a )KU3HHU, HOPM I'PaMOTHOTO MOBEIECHHUS B OKPYXKaIoIeil NpUpOAHOI cpese; MOHUMaHue
HEOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTHKEHHUH COBPEMEHHON OHOJOTMM U OMOTEXHOJOTHM st
palMoHaIBFHOTO IPUPOAOIOIH30BAHNUS;

I1P 8 cpopmupoBaHHOCTH YMEHHUSI pelIaTh OMOJIOTHYECKHE 3a/1auM, COCTABJIATh F€HOTUITUYECKHE
CXEMBI CKpPEIIMBAHUS U Pa3HbIX TUIIOB HACJEIOBAaHUS NMPU3HAKOB y OPTaHU3MOB, COCTABISATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B SKOCUCTEMaXx (LIeMH MUTaHUSI, TUIIEBbIE CETH)

I[TP9 cdhopMUPOBAHHOCTh YMEHUW KPUTHYECKH OIEHUBATh HWH(POPMAIUI0 OHOIOTHYECKOTO
CoJIepKaHusl, BKJIIOYAIOIIYIO NICEBIOHAYUYHbIE 3HAHMS U3 Pa3IMYHbIX UCTOYHHKOB (CpelCTBa MaccOBOM
uH(pOpMallii, HAYYHO-TIOMYJISIPHBIE MaTepuaibl); HHTEPIPETUPOBATh SITUUECKHUE ACIEKThl COBPEMEHHBIX
UCCIICIOBAaHUN B OMOJIOTUH, METUIMHE, OMOTEXHOJOIHH; PAacCMaTPUBATh TIIOOATbHBIE 3KOJOTHUYECKHE
po06JIeMbl COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

ITP10 chopmMupOBaHHOCTH YMEHUHN CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHHS
HAa OCHOBe Ouojoruyeckoil uHGOPMAlMU M3 HECKOJIbKUX HCTOYHUKOB, TPaMOTHO HCIOJB30BaTh
NOHATHIHBIN annapaT OMOJIOTHH;

I[IP11 npuobpereHue ombiTa MPUMEHEHHS] OCHOBHBIX METOJOB HAyYHOrOo IO3HAHWS,
UCTIONB3YEeMBbIX B OHOJOTMM: HAOMIOACHUS M ONHCAHUS JKUBBIX CHCTEM, IPOLECCOB M SIBICHUIA,
OpraHM3alMl W TMPOBEACHUS OMOJOTUYECKOIO OJKCIEPUMEHTA, BBIABMIKCHMSI THUIIOTE3, BBISABICHUS
3aBHCUMOCTH MEXAYy HCCICIyeMbIMA BEIMYMHAMHU, OOBACHEHHS IMOJYYCHHBIX pE3yJIbTaTOB U
¢dbopMynpoBaHUs BHIBOJIOB C UCIOIH30BAHUEM HAYUHBIX MOHSITHI, TCOPUI 1 3aKOHOB.

B pesynbrare 0OCBOCHUS TUCIUILTHHBI 00YYaIOIIUICS JODKEH 3HATh:

IIP1 chopmupoBaHHOCTH 3HAHHI O MeCT€ M POJM OHOJOTHMH B CHCTEME HAy4yHOTO 3HAHWS,
(YHKIMOHATIBHON IrPaMOTHOCTH Y€JI0BEKa ISl PEIICHUS )KU3HEHHBIX MPOOJIEM.

Ocoboe 3HaueHme aucuuIuMHa uMeeT npu popmuposanmu u passutuu OK u [TK

Oo0mue I[Lnanupyembie pe3yJbTaThl 0CBOCHHS AUCHHIIIUHBI
KOMIEeTeHIH
" Oo6mue! JucuMmimHapHbie?

OK 01. JIP 23-26 B yactu  Tpyaosoro | [IP1 chopmupoBaHHOCTh 3HAHUI O MECTE U

Bribupatb BOCIIMTAHUS: poiu OHOJOTMM B CHCTEME HAy4HOTO

CHoco0bI - TOTOBHOCTh K TPYy/Ay, OCO3HAHUE IIEHHOCTH | 3HAHUS; (PYHKIMOHAIBHOW TIpPamMOTHOCTHU

pelieHus MacTepcTBa, TPY10J1100ue; 9YelmoBeKa JUIA  PEIICHHWsS  KU3HEHHBIX

3a1a4 - TOTOBHOCTh K QaKTHUBHOW JEATENIBHOCTH | MpoOiIeM;

npodeccuoHa | TEXHOJIOTUYECKOM nu counansHoi | T1P2 c(OpMHUPOBAHHOCTh YMEHUS

JTBHON HalpaBJIeHHOCTH, CIIOCOOHOCTH | PaCKphIBaTh coJiepyKaHue

NeSITeTbHOCTH | HHUITUHPOBATD, IUIAaHUPOBATh U | OCHOBOIOJIATAIOIINX OMOJIOTrMYECKHUX

OPUMEHHUTENb | CAMOCTOSATENIBHO BBITOJIHATh TaKkylo | TepMMHOB M TOHATHI: JKU3Hb, KIIETKa,

HO K JeSITENIbHOCTD; TKaHb, OpPraH, OpPraHW3M, BHJ, TOIYJISIHS,

Pa3InYHbIM - MHTEpeC K  pa3IMyHbBIM  cdepaM | SKOCHUCTEMA, OUOIIeHO3, ouocdepa;

KOHTEKCTam poeCCHOHAIBHON JEATEIHHOCTH, MeTabo0JIu3M (oOmen BEIIIECTB u
MP 1 OsiaageHune yHHBepCaJbHBIMH | IIPEBpalCHHUE SHEprun), roMeocTas
y4eOHBbIMH NMO3HABATEJbHBIMHU | (CAaMOPETYJISLHNS), OMOCUHTE3 Oenka,
JAefiCTBUSIMM: CTPYKTYpHasi OpTraHU3alMsl *KHUBBIX CHCTEM,
a) 0a3oBbIe JJOrHYeCcKHe 1eHCTBHUA: JTUCKPETHOCT, caMoOperyJIsius,
- CaMOCTOATEeNIbHO  (OPMYJIHPOBATh ¥ | CAMOBOCIPOM3BEACHUE (penpoykiusi),
aKTyaJIM3UpOBaTh MpobsIeMy, pacCMaTpUBaTh | HACJIEICTBEHHOCTD, M3MEHYHBOCTb,

! YKa3blBaloTcA NMYHOCTHbBIE W meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022),

dopmupyemble 06L,e0bpa3oBaTENbHON ANCUMNIINHOMN

2,EI,MCLI,MnnlAHaprle (npeameTHbIe) pe3ynbTaTbl yKasbiBatoTcs B cooTBeTcTBMM ¢ PIFOC COO (B nocneaHen pegakumm ot

12.08.2022)




€€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECCTBEHHBIH IPU3HAK
1581051 OCHOBaHMS IS CpaBHEHHSI,
Kiaccudukanuu u 0600IICHHS;

- OMNpPEAENATh LETN JCSATCILHOCTH, 331aBaTh
napaMeTpbl U KPUTEPUHU MX JOCTHKCHHS,

- BBISBIIATE 3aKOHOMEPHOCTH u
IIPOTUBOPEYHS B paccMaTpUBaEMBIX
SIBJICHUAX

- BHOCUTh KOPPEKTHUBBI B JCSATCIBHOCTD,
OIICHUBATh  COOTBETCTBUE  PE3yJbTATOB
LEeNsIM, OIICHHBATh PHUCKH  IOCICIACTBHM
ESITEIILHOCTH;

- pa3BHBaTh KPEATHBHOC MBIIUICHUE IIPH
pEIIeHUH KU3HEHHBIX MPOOIeM

0) 0a3oBbIe HCCJIeN0BATEIbLCKHE
JelcTBHA:

- BJIAAETh HaBBIKAMH y4eOHO-
HCCIIEN0BATENbCKOU 51 IIPOEKTHOMN
NEATEIbHOCTH,  HABBIKAMH  Pa3peIICHHS
npo0Jem;

- BBIABJIATH NPUYMHHO-CIECJCTBEHHBIE CBS3H
U aKTyaJlu3upoBaTh 3aJady, BBbIJBUTATb
TUIIOTE3Y €€ PELICHUs, HAXOJUTh apryMEHThI
JUISL JTOKAa3aTeNlbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;
- QHAJIM3UPOBATh IIOJIyYEHHBIE B XOAE
pelleHus 3aJaud pe3yJbTaThl, KPUTUYECKU

OILICHUBATD ux JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B  HOBBIX
YCIOBHSIX;

- yMETh MEPEHOCUTh 3HAHUS B

[IO3HABATENbHYIO M MPAKTUYECKYI0 00JacTu
KU3ZHEJESATENIbHOCTH;

- YMETb HMHTErpUPOBATH 3HAHMUS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIABUIAaTb HOBBIE HJEHW, MpearaTbh
OpPUTHHAJIbHBIE MTOJIXO0/IbI U PEILIEHUS;

- CIIOCOOHOCTb MX  HCIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLIMAIIBHOW MPAKTHKE

9HEPro3aBUCUMOCTb, pPOCT M pa3BUTHE,
YPOBHEBasl OpraHu3aIus;

11P3 c(OpMHPOBAHHOCTD YMEHHUS
pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIararIuX OMOJIOTUYECKUX
TEOpUl u TUIIOTE3! KJIETOYHOM,
XPOMOCOMHOM, MyTalMOHHOM,

3BOJIOLUOHHOM, POUCXOXKIEHUS KU3HU U
YEJI0BEKa;

11P4 c(hopMUPOBAHHOCTH YMEHHUS
pacKpbIBaTh OCHOBOIIOJIArAFOLINE
OHOJIOrMYecKre 3aKOHbl U 3aKOHOMEPHOCTH
(I'. Mengensa, T. Moprana, H.I1. BaBunosa,
D. Tekkens, ®. Mrwomiepa, K. bapa),
TPaHUIBI WX TMPUMEHUMOCTH K JKHUBBIM
cucTemMam;

IIPS mnpuobpereHue ombITa MNPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO IIO3HAHUS,
UCTIONIb3YEMBIX B OMOJIOTHH: HAOIIOICHUS U
OMMCAHUsl JKUBBIX CHUCTEM, IPOLECCOB U
SIBJICHUHM; OpraHu3alud U  TPOBEICHUS
OHOJIOTUYECKOTO JKCIEPUMEHTA,
BBIJIBUKCHUS BBISIBJICHUS
3aBUCHUMOCTH  MEXJy  HCCIEIyEeMbIMU
BETMYMHAMH, OOBSICHCHHUS IMOJYYEHHBIX
pe3ynbpTaToB U (HOpPMYITHpPOBAHUS BBIBOJIOB
C HCIOJb30BAHMEM HAyYHBIX IOHATHH,
TEOPUI U 3aKOHOB;

IIP6 chopMHUpOBaAaHHOCTH YMEHHSI BBIICISTh
CYILLECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK
POKapHOT U 3YKAPUOT; OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX ~ OPTraHW3MOB,  BHUJIOB,
OMOTeo1eHO30B U IKOCUCTEM; OCOOEHHOCTH

THIIOTE3,

MPOIIECCOB obmeHa BEIIIECTB u
IOpeBpalleHus  SHEPruu B KIETKe,
¢dorocuHTe3A, TUTACTHYECKOTO "
JHEPreTHYecKoro O0OMEHa, XEeMOCHHTE3a,
MHUTO3a, Meiio3a, OTIJIOZIOTBOPEHMS,
pa3BUTHUSA u pPa3MHOXKEHUS,
UHAUBUAYAJIbHOT'O PasBUTUA opraHu3ma

(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBaHHE,
€CTECTBEHHOI0 0TOOpa, BHI000pa3oBaHMs,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpefe
obOuTaHus, BITUSTHUS KOMITOHCHTOB
9KOCUCTEM, aHTPOIOTEHHBIX W3MEHEHUU B
JKOCHCTEMAX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpeBpalleHUE
sHeprum B 6uocdepe;

P 7 chopMUpOBaHHOCTH YMEHUS
MPUMEHITh  TOJAYYCHHBIE 3HAHWUS  JUIS
00BsICHEHUST OMOJOTHYECKHX MPOIECCOB H
SBIICHUH, JUIS TIPHHATHAS TPAKTHUYECKUX
pelIeHn B TIOBCETHEBHOM KH3HU C IETbIO
obecrieueHus 0€30MacHOCTH CBOETO




3/I0POBBS U 3J0POBbS OKPYKAIOUTUX JIFOIEH,
coOfoIeHnsT  3IOPOBOTO  00pasza KU3HH,
HOPM rPaMOTHOTO MOBEJICHUS B
OKpYKaroleun MPUPOTHOMN cpene;
MMOHUMAaHUE HE00XOIUMOCTH
UCIIOJIb30BaHUs JOCTH)KEHUN COBPEMEHHOM
oHoJIorun 5 OHMOTEXHOJIOTUI JUTS
PaIMOHAIBLHOTO MIPUPOIOIOIB30BAHUS;

P 8 chopMUPOBAHHOCTh YMEHUS pelIaTh
OHoJOru4ecKue 3aJ1auu, COCTaBJISITh
TEHOTUIIMYECKUE CXEMbl CKPELIMBAHUS MJIs
Pa3HbIX THUIIOB HAclEAOBAHUS MPU3HAKOB Y
OpPraHU3MOB, COCTaBIISITh CXEMbI IEpEHOCA
BEIIECTB M DHEPIHMHM B dKOCHCTeMax (LIemu
MUTAHUSL, TUILEBHIC CETH);

NP 9 chopMuUpOBaHHOCTh  YMEHHUU
KpUTUYECKH  OICHWBATh  HMH(OPMAIIHIO
OHOJIOTUYECKOTO COJIepKaHuUs,
BKJIIOYAIOLIYIO IICEB/IOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HUCTOYHUKOB (cpenctBa
MaccoBOM nH(pOpMALINH, HAy4HO-
HOIYJISIPHBIE MaTepuabl);
MHTEPIPETUPOBATh  ATUYECKHUE  ACHEKThI
COBPEMEHHBIX HCCIIEOBAHUNA B OHOJIOTHH,
MEIMIIMHE, OMOTEXHOJIOTHH; paCCMaTPUBATh
r7100aNbHBIE  OKOJIOTUYECKHE  MPOOIEMBI
COBPEMEHHOCTH, dbopmupoBath 1o
OTHOIIEHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;
NP 10 chopmupoBaHHOCT  YMEHHIA
Co3/1aBaTh COOCTBEHHBIC THCHMCHHBIC H
YCTHBIE COOO0IIeHUs Ha OCHOBE
OuoJI0rn4YecKon nHbopMauu u3
HECKOJBKHUX HCTOYHHUKOB, rPaMOTHO
HCIIOJIb30BAThH MTOHATUHHBIN arrapar
6uosorun

OK 02.
Hcnonb3oBar
b
COBPEMEHHBIE
CpeacTBa
TIOMCKa,
aHanu3a u
MHTEpIIpeTall
uu
uH(popMalun
U
uH(popMaLno
HHbIE
TEXHOJIOTHUH
ISt
BBITIOJTHEHUS
3a1a4
npodeccuona

JIP 32-34 B o0JsiacTH 1IeHHOCTH HAY4YHOI'O
TO3HAHMSA:

- cOpMHPOBAaHHOCTH  MHPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIIECTBEHHOW MPAKTHKU,
OCHOBAaHHOTO  Ha  JHajore  KyJbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTA
B IIOJIUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAHUE
YUTATEIBCKOM  KYJIBTYPBI
B3aUMOJICHCTBUA ~ MEXIy
IMMO3HaHHA MUpPaA,

- OCO3HAaHHE LIEHHOCTH Hay4YHOH
ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIIATH
HPOEKTHYIO u HCCIIEI0BATEIBCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,
MP 1 OsaageHne YyHHBepPCAJIbHBIMH
y'lCﬁHI)IMI/I MMO3HABAaTCJIbHbIMU

SI3BLIKOBOU "
Kak CpeacTBa
JIIOAbMHA u

IIP 1 chopMUpOBaHHOCTh 3HAHUM O MecTe
¥ posid OMOJIOTUN

B CUCTEME HAy4HOTO 3HAHUS;
(YHKIIMOHATTFHOW TPaMOTHOCTH 4YeJIOBEKa
JUISL peIlIeHus KU3HEHHBIX Po0IeM;

NP 7  chopMHUpPOBAaHHOCTH  yMEHHUS
NPUMEHATh  TOJyYEHHbIE 3HAHUA I
OOBSICHEHHUST OMOJIOTMYECKUX TMPOIECCOB U
SIBJICHUHM, JUI1 TPUHATHS TMPAKTHYECKUX
pELIEeHHI B TOBCETHEBHOMW KU3HU

Cc uenpto obecriedeHusi 0€30MaCHOCTH
CBOETO 3/I0POBbS U 37I0POBbSI OKPY’KAIOLIUX
arofed, coOdrofeHusl 30poBOro oOpasa
KU3HU, HOPM TPaMOTHOTO TIOBEJIEHUS B

OKpYXKaromieu MIPUPOTHOMN cpene;
IOHUMAaHUE HEOOXOIUMOCTH
WCIIOJIb30BaHUS JOCTHKCHHUI COBPEMEHHOM
ouosoruu 51 OHMOTEXHOJIOTHI IUTSt
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JILHOU
NEITEILHOCTHU

NeUCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIAJICTh HaBBIKAMU MOJTYYCHUS
UH(POPMAIIUU U3 HCTOYHHKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBJIATH  IOHUCK,
aHaJIN3, CUCTEMAaTU3aIMI0 U MHTEPIIPETAIIUIO
UHPOpPMALIUK PA3IUYHBIX BUAOB U (opM
NPE/ICTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax
C YYeToM Ha3HauYeHHs WHQPOpMAIMH U
() (9:10)71 ayJIMTOpUH, BBIOMpast
ONTUMAIILHYIO (OpMY TPEICTABICHUS U
BU3YyaJIU3aIiH;

- OLICHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTh
uH(pOpMaIIUHU, €€ COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-ITHYECKHM HOpMaM;

- FICTIOJIB30BaTh CPEJCTBA MH(POPMAITMOHHBIX
U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pEIICHHUH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX
U OPraHU3AIMOHHBIX 33J]a4 C COOJIOJACHUEM
TpeOoBaHUI SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, THTUCHBI,
pecypcocOepexeHus, MIPABOBBIX u
ATHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

- BIAQJETh HaBBIKAMU pACIO3HABAHUSA U
3amMThl  MHpOpPMaIuK, HHOOPMAIMOHHON
0€30MaCHOCTH JIUYHOCTH

panMOHAIBLHOTO IPUPOIOIOIb30BAHUS;
IMP 10 cdhopMupoBaHHOCTH  YMEHHH
co3/1aBaThb COOCTBEHHBIE THCHMEHHBIE U
yCTHBIE cooOuieHus Ha OCHOBE
OMOJIOTHYECKOI uHpOpMaLUn u3
HECKOJIbKUX UCTOYHUKOB, I'PaMOTHO
HCIIOJIb30BAThH MTOHATUNHBIN armapar
OuoI0rHH

OK 04.
OddexTuBHO
B3aNMOJICHCTB
OBaTh "
paboratb B
KOJUJIEKTUBE H
KOMaH/1e

JIP 1-19, 20,22

MP 2 OsjiaajgeHue YHHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHiCTBHUAMM:

0) coBMeCTHas J1esITeJIbHOCTD!

- IIOHUMATh U HUCIIOJIB30BAThH HpGI/IMYHICCTBa
KOMaHJAHOW ¥ UHIMBUYaIbHOU paboThI;

- IIPUHUMATh e COBMECTHOM
JESATEIBHOCTH, OpPraHHU30BBIBATH u
KOOPJMHHUPOBATh JercTBUS o ee

JOCTHKEHHUIO: COCTaBJIATh IUIAH JIEHCTBUH,
pacnpeneniarb poJii C yYETOM MHEHUH
Y4aCTHUKOB 00CyX/1aTh pE3yJIBTATHI
COBMECTHOM paboThI;

- KOOPJMHHUPOBAaTh U BBINOJHATH paboOTy B
YCIIOBUSIX  pEaJbHOrO, BUPTYaJlbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIIATh MIO3UTHUBHOE
CTpaTeruueckoe IOBEACHHE B Pa3INYHBIX
CUTyalUsiX, MpOSIBISATH TBOPYECTBO W
BOOOpakeHue, ObITh MHUITUATUBHBIM

MP 3 OsaageHne YyHHMBepPCAJIbHBIMH
PETYJIATUBHBIMUA HeﬁCTBHﬂMH:

) NPUHATHE ce0s1 M APYTUX JI0JeH:

- IIPUHAMATh MOTUBBEI U apryMEHTHI JPYIUX
Troaen pu aHanmse pE3yJIbTAaTOB
JIeSITEJIbHOCTH;

[IP 5 mpuoOpereHue ombiTa MPUMEHEHUS
OCHOBHBIX METOJIOB HAy4YHOIO0 ITO3HAHUA,
WCIIONB3YEMBIX B OMOJIOTHU: HAOIIOACHUS U
OMMCAHUsl JKUBBIX CHUCTEM, IPOIECCOB U

SIBJICHUHM; OpraHu3alud W IPOBEICHMS
OMOJIOTUYECKOTO JKCIIEPUMEHTA,
BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH  MEXKIY  MCCIELyEMBIMU
BEJIMYMHAMHU, OOBSCHEHUS TMOJYyYEHHBIX
pe3ynbTaTOB

u (bopMyIMpoBaHUS BBIBOJIOB c
UCIIOJIb30BAHUEM  HAy4YHBIX  IIOHATHUH,

TEOpPU U 3aKOHOB
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- IIpU3HABATh CBOE IIPaBO W IIPAaBO IPYIHX
JIFOJIeH Ha OIIHNOKU;

- pa3BI/IBaTI> CHOCOGHOCTB IIOHUMATh MI/Ip C
MO3UIUH JIPYTOro YeJIOBEKa

OK 07.
ConeiicTBOBa
Th
COXPaHEHHUIO
OKpYXKaroleun
Cpelibl,
pecypcocbepe
KEHHUIO,
PUMCHSITh
3HaHUS 00
W3MCHCHUU
KJIUMaTa,
TIPUHITATIBI
OCPEIKITUBOTO
MIPOM3BOJICTBA
, 9pdexTrrHO
JICCTBOBATH
B
YpE3BbIYANHBI
X CUTYyaIUsIX

JIP 27-31 B 00J1aCcTH IKOJIOTHYECKOT0
BOCIIUTAHMSA:

- c(hOpMHUPOBAHHOCTH JKOJIOTUYECKON
KYJbTYpbl, IOHUMAHHUE BIIUSHUS COLIUATIBHO-
SKOHOMHUYECKUX TPOLIECCOB HA COCTOSHHE
MIPUPOAHOMN u COLIMAILHOM cpepl,
OCO3HaHUE rJ100aITBEHOTO xapakTepa
9KOJIOTHYECKUX MPooIIem;

- IUITAHUPOBAHUE U OCYILECTBICHUE JEUCTBUI
B OKpYy)Xarollell cpelle Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;
AKTUBHOE HETPUSITHE JEUCTBUH,
MIPUHOCSIIMX BPEJl OKPYKAKOLIEN CPENE;

- yMEHUue MIPOTrHO3UPOBATH
HeOIaronpusiTHIC 9KOJIOTUYECKUE
MOCJIE/ICTBUS MPEIIIPUHUMAEMBIX JE€HCTBHIA,
npeaoTBpaniaTh ux;

- pacuIMpeHHe  OmbITa  JACSITEIbHOCTU
HKOJIOTUYECKON HAINPaBICHHOCTH;

- OBJIAJICHUE HaBbIKaMU yueOHO-
HCCIIEN0BATEIBbCKOM, IIPOEKTHOMN u
COIIMAIbHON JI€ATEIbHOCTH

I[P 5 mpuoOpereHHe OMbITA MPUMEHEHHS
OCHOBHBIX METOJIOB HAYYHOTO IIO3HaHWS,
HCIOJIb3YEMBIX B OMOJIOTHH: HAOTIOACHHUS

U OIMCaHUs KUBBIX CUCTEM, IMPOLIECCOB U
SIBJICHUHM; OpraHu3alMd U  [POBEACHUS
OHOJIOTUYECKOTO JKCIEPUMEHTA,
BBIJIBUYKEHUS BBISIBJICHUS
3aBUCUMOCTH HCCIIEAYEMBIMU
BEJIMYUHAMHU, MOJTyYEHHBIX
pe3yabTaToOB

u dbopMyIIMpOBaHUS BBIBOJIOB c
UCIIOJIb30BAHUEM  HAy4YHbIX  IIOHATHUH,
TEOPHN U 3aKOHOB.

[IP 6  chopMUpPOBAaHHOCTH  YMEHHUS
BBIJICIIATH CYIIIECTBCHHBIC MPU3HAKU
BHUPYCOB, KJIETOK NPOKAPUOT U 3YKAPHOT;
OJIHOKJIETOYHBIX u MHOT'OKJIETOYHBIX
OpraHM3MOB, BHJIOB, OHOrEOLIEHO30B H
9KOCHUCTEM,; OCOOEHHOCTH  IPOLIECCOB
oOMeHa BEIIECTB U MPEBPAILECHUS YHEPTHH B
KIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO H
JHEPreTHYecKoro O0OMEHa, XEeMOCHHTE3a,
MUTO3a, Meino3a, OTUIOZIOTBOPEHUS,
pa3BUTHS u Pa3MHOKEHU,
WHJIUBUIyAIbHOTO  Pa3BUTHS  OpPraHH3Ma
(oHTOTEHE32a), OOPHOBI

3a CYLIECTBOBAaHUE, €CTECTBEHHOTO0 0TOOpa,
BUJI000pa30BaHus, MPUCTIOCOOTIEHHOCTH
OpraHU3MOB K Cpele OOWTaHus, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOTE€HHBIX
W3MEHEHUH

B 9KOCHCTEMAaxX CBOEH MECTHOCTH,
KpyroBOopoTa BEUIECTB H TPEBpPAILCHUE
SHepruu B buocdepe.

[P 7  chopMUpPOBAaHHOCTH  YMEHHUS
NPUMEHATh  TOJIyYCHHbIE  3HAHUA A
OOBSICHEHHUS] OMOJIOTHYECKUX TPOILIECCOB U

THUIIOTES,
MEXTy
00BICHEHUS

SIBJICHUHM, 11 TPUHATHS TMPAKTHYECKUX
peleHni B OBCEIHEBHON JKU3HHU
¢ neimpr0 olOecrmedeHus  0€30IaCHOCTH

CBOETO 3/I0POBbS U 370POBbSI OKPYKAIOIINX
Jmonien, coOoIeHnusT 370pOBOTO  0Opasa
KU3HM, HOPM TPaMOTHOTO TOBEICHHS B
OKpYKaroleun MPUPOTHOMN cpene;
NOHMMaHNE HEOOXOIUMOCTHU
HCMOJIb30BAHUS JOCTHKEHUM COBPEMEHHOU
ouooruu u OMOTEXHOJIOTHI IS
panroHaIBLHOTO MPUPOIOTIOIH30BAHUS

11




IIK 1.5.
ObecneunBar
b U
KOHTPOJIUPOB
aTh
coOroieHne
pabOTHUKaMU
TpeboBaHMi
OXpaHbl
TPy,
MOXKapHOH,
MPOMBINUICHH
ol u
IKOJIOTHYECKO
i
0e30MmacHOCTH

MP 1 B) paGora ¢ undopmanmueii:

- BJIQJIETh HaBbIKaMU MOJTy4eHUs
UH(POPMALIUU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBISTh  IOWUCK,
aHaJIn3, CUCTEMATU3AIMI0 U UHTEPIIPETAIIUIO
uH(pOpMalluK pa3MYHbIX BUIOB U (opm
MIPE/ICTABJICHHUS;

- co3[aBaTh TEKCThl B Pa3IMUHBIX opMaTax
C YYeToM Ha3HayeHHs UHQPOpMAIMU U
() (9:10)7 ayJIuTOpUH, BbIOUpas
ONTUMANIbHYI0 (OpMY TpEICTaBICHUS U
BU3YaIH3aliy;

- OOCHUBATHL JOCTOBCPHOCTDH, JICTUTUMHOCTD
uH(pOpMalliU, ee COOTBETCTBUE MPABOBBIM U
MOPAJIbHO-3TUYECKUM HOpMaM;

- UCTIOJIb30BaTh cpeicTBa MHGOPMAIIMOHHBIX
n KOMMYHUKAIIMOHHBIX TEXHOJIOTUHU B
pEIIeHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX
U OpPraHM3ALMOHHBIX 337a4 C COOJIOACHUEM

TpeOoBaHUI PrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHCHEI,
pecypcocOepexeHus, IIPABOBBIX u

THYECKHX HOPM, HOPM HH(OPMAIMOHHON
0€30I1aCHOCTH;

- BIAQJETh HAaBBIKAMU pACIO3HABAHUS U
3am|Tel  MHPOpPManuu, WHPOPMALMOHHOM
0€30MacHOCTH JINYHOCTH.

JIP 23-26, 32-34

IP7 c(hopMUPOBAHHOCTH YMEHUS
MPUMEHATh  TOJIyYEHHbIC 3HAHUA A
00BsICHEHUS! OHOJOTMYECKHX MPOLECCOB U
SIBJICHUHM, JUII TOPUHATHS MPAKTUYECKUX
pelIeHrui B TOBCEIHEBHOM KHU3HU C LENbIO
obecrieyeHus 0€30MacHOCTH CBOETO
3JI0pOBbS U 3/10POBbsSI OKPY>KAIOIIUX JIIOJIEH,
COOJIFOJICHHST  3I0POBOTO  00pasa >KWU3HH,
HOpM IrpaMOTHOTO MOBE/ICHUS B
OKpYXKaroleun MPUPOAHOMN cpene;
MOHUMAaHUE HEe00X0UMOCTH
HCIIOJIB30BAaHUS TOCTHKECHUN COBPEMEHHOU
OnoIornuu u OHOTEXHOJIOT U IS
palMoOHATBHOTO TPUPOIOIOIH30BAHUS
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2. CTPYKTYPA Y COJAEP) KAHHUE OBIIEOBPA3OBATEJIbHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCUMIIVIMHBI M BUABI Y4e0HOH padoThI

Bup yueOHoii paboTbl O0bem B yacax
O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJIMHbBI 50
B T.Y.
OcHoBHOE conepxaHue 50
B T. U.:
TEOpPETHYECKOE 00yUeHre 30
MPAKTUYECKUE 3aHATHUS 16
KOHCYJIbTallu! 4
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (coep:KaHne 12
NMPUKJIAJTHOT0 MOYJIA)

BT. 4.:

TCOPECTUYCCKOC o6yquI/Ie

MPAKTUYCCKHUEC 3aHATUA

NuauBuayanbHbINA TPOEKT (Ja/HET)

IIpomexyrounas arrecranus (auddepeHINPOBAHHBIN 3a4€T)
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2.2. TemaTnuecKuil IUIaH U coJiepKaHUE Y4eOHOM THCUMILTHHBI

Haumenos O0be | Dopmupyem
Conep:xanue yuyeOHOro Mmarepuasa (0CHOBHOe M MpodeccuoHAIbHO-
anme OPHEHTHPOBAHHOE), J1A00PATOPHbIE H NPAKTHYECKHE 3aAHATHS, M pIe
pa3ziesioB . 4yaco |KOMIeTeHIH
o Ten NPUKJIATHON MOAY.Ib (IPH HAJIMYMH) R "
1 2 3 4
Pa3nes 1. Buonorns kak Hayka. 2KuBble cicTeMbl M MX OPraHU3alust 2
Tema 1.1. | Copepxanue yueOHOro MmarepuaJia OK 02
buosorus JlnpakTuyeckne eTMHUIBI: 2 ITP 9-10
Kak buonorus — Hayka o >xuBoi npupojie. CBsa3u OM0JIOTHH C OOIIECTBEHHBIMH, MP 1
HayKa. TEXHUYECKUMH U JIPYTUMHU €CTECTBEHHBIMU HayKaMH, puitocoduel, pemuruei, JIP 32-34
Oomas ATHUKOH, 3CTETUKOI 1 ipaBoM. Pois Ononoruu B GopMuUpoOBaHHH COBPEMEHHOM
xapakrep |Hay4HOW KapTuHbl MUpa. CUcTeMa OHONOTHYECKUX HAYK.
HCTHKA MeTob! TO3HAHMS KUBOW MPUPObI (HaOII01eHUE, SKCIIEPUMEHT, OITMCAHNE,
- u3MepeHue, kiaccupukaus, MoJIeIupoBaHue, cTaTUCTUYECKas 00paboTka
JTAaHHBIX ).
JXKusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHus ouonoruu. Otianune
JKUBBIX CUCTEM OT HEOpraHu4eckoi npupoibl. CBoiicTBa OMOCUCTEM U UX
pazHooOpasue.
VYpoBHU opraHu3ay OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUECKHUM, KIIETOYHBIH,
OpraHU3MEHHBIN, TOMYJIALMOHHO-BUIOBOM, IKOCUCTEMHBIH (61O -
TeOICHOTHYECKUH ), OnocepHbIit
Buna 3ansaTus: Jekuus
Pa3nen 2 Xumuvecknii COCTaB M CTPOEHUE KJIETKH 6
Tema 2.1. | Conep:xaHue y4eOHOIro MaTepHuaJia OK -01
Xumuyeck | [[maakTudyecKue eTHHAIbI: 2 OK - 02
Hil cocTaB | XMMHUYCCKUN COCTAB KICTKH. XUMHUYECKHE JIEMEHThI: MAKPOAJIEMEHTBI, OK - 04
KJIETKH. MUKpO3JIeMEeHThI. Bosia u MuHepanbHble BemecTBa. OyHKIIMUA BOABI U IP 1-11
buosorny | MmuHepanabHBIX BeliecTB B kKieTke. [logaepxanre ocMoTHYecKoro 0anaHca. MP 1
€CKH benku. Cocta u crpoeHue 6eKoB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB. JIP 1-19,
BasKHbIE He3amennmMele 1 3aMeHNMBIE AMUHOKHCIOTHL. AMUHOKHUCIIOTHBII COCTaB. 20,22, 23-
XHMHYECK | YPOBHH CTPYKTYpPhl OEJIKOBOI MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS, 26, 32-34
ue TpPETUYHAs U YETBEPTUYHAS CTPYKTYypa). XUMUYECKHE CBONCTBA OEIIKOB.
coequHeHH | buonornyeckue QyHkuuu 6enkoB. @epMEHTHI — OMOIOTHUECKHE
| karanuzaTopsl. CTpoeHue hepMeHTa: aKTUBHBIN [IEHTp, CyOcTpaTHas
cnenupuyHocTs. Kodpepmentsl. Butamunbl. OTiinuus GepMeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.
VYrneBonbl: MOHOCAaxXapu sl (TJIFOK03a, pud03a U 1e30KCupr003a),
Jrcaxapuibl (caxaposa, JIaKTo3a) M MoJiucaxapu/ibl (Kpaxmal, TITUKOTeH,
nesutono3a). buonornueckue GpyHkium yriaeBoaoB. JIunumsr:
TpurIuuepuabl, Gochomunuasl, crepoussl. ['napopunsHo-ruapodoOHbIE
cBoiicTBa. buonornueckue ¢pyHkuuu munuaoB. CpaBHEHHE YTIIEBOJIOB,
0EJIKOB U JIMIUO0B KaK UCTOYHUKOB 3Hepruu. Hykiennosblie kuciotsl: JJTHK
u PHK. HykneoTuabl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpOEHME U
¢yukuun JJHK. Ctpoenue u pynkiun PHK. AT®: crpoenue u pyHkuun
Buj 3aHATHS: KOMOMHUPOBAHHBINH YPOK
Tema 2.2. | Copepxanue y4yeOHOIro MmarepuaJia OK - 01
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Crpykryp | /AupakTnyeckue eIMHUIBI: OK-02
HO- [TuTonorus — Hayka o kieTke. Knerounas teopus — npumep OK-04
(YHKIMOH | B3aMMOACUCTBUS UJIeH U (PaKTOB B HAYYHOM IMO3HAHUU. METOIbl H3y4eHUS [P 1-11
aJbHas KJIETKH. MP 1-3
opranm3an | Kierka xak nenoctHas xuBas cuctema. OOIine npru3Haky KIETOK: JIP 1-19,
Usl KJIETOK | 3aMKHYyTasi HapyxHas MemOpana, mosiekynbl JIHK kak renetuueckuit 20,22,23-

amnmapar, cucTeMa CuHTe3a Oenka. 26,32-34

Tunsl KIETOK: 3yKapruoTuieckas U rnpokapruotuueckas. Ocod0eHHOCTH

CTPOEHUs pOoKapuoTHdeckoil kieTku. Kietounas creHka 6akTepuil.

CrpoeHue 3yKapruoTHUecKoH KieTKH. OCHOBHBIE OTIIMYMS PACTUTEIIbHOM,

KUBOTHOU M rpuOHOM KileTKU. [IoBEpXHOCTHBIE CTPYKTYPBI KIETOK—

KJIETOYHAs CTEHKA, INIMKOKAJIMKC, X QyHKkiuu. [lnazmaTuueckas memOpaHa,

ee CBOICTBA U (PyHKLUU.

[{uromna3zma u ee opranounapl. OgHOMeMOpaHHbIe opraHou bl KiaeTku: DIIC,

anmnapart ['onbku, 1n30comsl. [1oyaBTOHOMHBIE OPraHOM/IbI KJIETKH:

MUTOXOH/APHH, TUIACTU L. [IponcxoxkieHne MUTOXOHAPUI U TuiacTu . Buel

wiactul. HememOpaHHbIe OpraHOM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN

LEHTP, LIEHTPUOIIH, PECHUUKH, XKT'yTUKU. DYyHKIIMM OPraHOMU]I0B KIICTKH.

Bxirouenus.

SAnpo — perynasaTopHbIi HeHTp KieTku. CTpoeHue siipa: saepHas 000I04Ka,

KapHuoIlla3Ma, XpOMATHH, SAPBIIIKO. XpOMOCOMBI. TpaHCIOPT BEIIECTB B

KJIETKE

Buj 3aHATHA: KOMOMHUPOBAHHBIH YPOK

[TproGperenue onpiTa IPUMEHEHNUS TEXHUKH MUKPOCKOIIMPOBAHUS IIpU OK - 01

BBITIOJIHCHHUH JTA0OPATOPHBIX padoT: OK-02

Buj 3ansiTus: nadoparopuas padora Nel OK - 04

CrpoeHue KIeTKH (pacTeHUs, )KUBOTHbIE, TPUObI) U KJIETOYHBIE BKIFOUEHUS TP 1-11

(kpaxmaJl, KapOTUHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTHI). MP 1-3

[ToaroroBka MUKpOnpenapaToB, HaOIIOIEHUE ¢ TOMOIIBI0 MUKPOCKOTIA, JIP 1-19

BBISIBJICHHUE Pa3IMUUil MEX]ly U3y4yaeMbIMU 00BEKTaMu, (OPMYJINPOBAHNE 20222 3’_

BBIBOJIOB T

26, 32-34

Pa3nea 3. JKusHenesiTeIbHOCTD KJIETKH
Tema 3.1 Coaep:xxanue yueOHOro MaTepuasa OK-01
Oomen OOMmeH BelecTB, WM MeTab0IN3M. ACCUMIWIALMS (TUTaCTUYECKU 0OMEH) U OK-02
BEIIECTB M | TUCCUMWISIIMS (SHEPreTHUECKU 0OMEH) — JIB€ CTOPOHBI €UHOTO Ipoliecca OK-04
npespame | merabonusma. Posib 3aKOHOB COXpaHEHUs BELIeCTBa U SHEPTUU B TOHUMaHUU 1P 9-10
HHE MeTabonu3ma. Turbel 0OMEeHa BEIECTB: aBTOTPO(MPHBIN U reTepOoTPOHBIN. MP 1
Hepruu B | Ponb (hepMEHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE. JIP 32-34
KJIeTKe. ®orocunrte3. CBeToBast U TeMHOBast pa3bl poTocuHTe3a. Peakuuu
buocunre | porocunTesa. dppexTuBHOCTL PoTOCHHTE3a. 3HaYeHUE poTOCHHTE3A IS
3 DesIka. KHU3HU Ha 3emiie. BiusHue ycrnoBuii cpeapl Ha GOTOCUHTE3 U CIOCOOBI
Bupycsi MOBBILIEHUS €T0 NMPOYKTUBHOCTH y KYJIBTYPHBIX PACTEHHI. XEMOCHHTES.

XeMocuHTe3upyomue 0akTepuu. 3HaUeHHEe XeMOCUHTE3a /ISl )KU3HU Ha
3emiie.

OHepreTuyeckuii oOMeH B kieTke. Paciiernienue BenecTs, BbIICIEHUE U
AKKyMYJIMPOBAHUE SHEPTUH B KIIETKE. DTaIbl JHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxxenue u ero Buabl. KuciopoaHoe okucieHue, Ui KI€TOYHOE
nsixanue. OkucnurenbHoe GochopunupoBanue. IPHEeKTUBHOCTh
HHEPreTU4YecKOro OOMeHa.

Peakumu marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK.
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Peanuzanus reneTnueckoid ”HPOpMaLUu B KiIeTKe. [ eHeTH4ecKuit Ko ¥ ero
cBoiicTBa. Tpanckpunuus — Marpuunblil cuate3 PHK. Tpancnsanus —
O6uocunTe3 6enka. Dramsl Tpancusauuu. Kogupoanue amuHokucaoT. Ponb
pubocom B GMocuHTE3E OernKa.

Hexnerounsie ¢popmbl xu3Hn — BUpYChL. Mctopus otkpsiTus Bupycos (. 1.
HBanoBckuit). OCOOEHHOCTH CTPOCHHUS U )KU3HEHHOTO IIMKJIA BUPYCOB.
Bakrepruodaru. bone3sHu pacTeHwmii, )KUBOTHBIX U Y€JIOBEKA, BHI3HIBAEMBIC
BUpycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3Oynurens
CIIWa. [TpodunakTuka pacpoCTpaHSHHs] BUPYCHBIX 3a00JI€BaHUMA

Buja 3ansiTusi: KOMOMHMPOBAHHBIN YPOK

Bupa 3ansitusi: 1adoparopHasi padora Ne2

Bupychrbie u 6akTepranbhbpie 3a00eBanuss. OOIIMe MPUHIIAITBI OK-01

WCITOJIH30BaHUS JIEKAPCTBEHHBIX BemiecTB. OCOOCHHOCTH TPUMEHEHUS OK -02

aHTUOMOTHKOB. [IpencraBiieHne yCTHBIX COOOIIEHUH ¢ TIPe3eHTaIUeH, OK-04

MOATOTOBJICHHBIX MO MEPEYHIO0 UCTOYHUKOB, PEKOMEHI0BAHHBIX I1P 9-10

npenoaasareneM dotocuHTe3. XEMOCUHTES. MP 1

JIP 32-34

Pa3nes 4. PazMHoKeHHe M HHAUBHUYAIbHOE PAa3BUTHE OPTaHU3MOB
Tema 4.1. | Coaep:xaHue yueOHOIro MaTepHuaJia OK-01
Ku3zHeHH | JlupakTHyecKue eTHHHIIDI: OK - 02
bl HMKJ | KneTo4HbIi UK, WK )KU3HEHHBIA UK KIeTkn. HTepdasza u MuTos. OK-04
KJIETKH. [Tporneccer, mpoTekaronue B nHTepdaze. Permmmkanms — peaxist [P 9-11
®opmbl maTtpuyHoro cunte3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HaboOp — MP 1-3
pa3sMHoOXKe | KapuoTHUIl. JIUITOMAHBINA 1 TaIUIOWIHBIM XPOMOCOMHBIC HAOOPBHI. JIP 1-19,
HUSA Xpomaruasl. LluTosornyeckre OCHOBBI pa3MHOKEHUS U MHIUBUYAJIbHOTO 20,22,32-34
OPraHu3M | pa3BUTHs OpraHu3MOB. JleneHue KieTku — Muto3. CTaguu MUTO3a.
0B [Tporueccyl, MpOUCXOASIINE Ha PA3HBIX CTAAUSIX MUTO3a. buonoruueckuii

cMmbica muto3a. [IporpamMmmupyemas rubesb KIETKH — allonTo3.

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecriosoe u rmojoBoe. Bujpl 6ecronoro

Pa3MHOXKEHUS: JEJIEHNE HA/IBOE U MIOYKOBAHUE OJHO U MHOTOKJIETOYHBIX,

cropooOpa3oBaHue, BereTaTUBHOE pa3MHOKeHHE. VICKyCCTBEeHHOE

KJIOHUPOBaHUE OPraHU3MOB, €70 3HAUYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pasmMHOXeHHUE, €ro OTIMYUs OT Oecrionoro. Meio3. Ctaauu

Meiio3a. [Iporeccel, nporcxoadine Ha cTagusiax Meosa. [ToBenenne

XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE

Meno3a. ['ameTorenes — nmporecc 00pa3oBaHuUs MOJTOBBIX KJIETOK y

KUBOTHBIX. [10JI0BBIE Kene3bl: CEMEHHUKU U siIMuHUKH. OOpa3oBaHue u

pa3BUTHE TIOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/, sIMIEKIIeTKA) —

crepmaroreHes u ooreHe3. OCOOEHHOCTH CTPOEHHUS AULIEKIETOK U

cnepmaro3onioB. OmnonorBopenue. [lapreHorenes

Buj 3aHATHA: KOMOMHUPOBAHHBIH YPOK
Tema 4.2. | Coaep:xxkaHue yueOHOIro MaTepuasa OK 01
NuauBuny | JlugakTuyeckue eTHHHUIBI: OK -02
aJIbHOe WNunuBuayanbHOe pa3BUTHE (OHTOTeHE3). DMOPHOHATBHOE Pa3BUTHE OK-04
pasBuTHe | (3MOpHOreHes). ITarnbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX [P 9-11
OpraHM3M | JKUBOTHBIX: IpO0JIeHHE, TacTpyJisiLus, opraHorenes. [loctamOpruonansHoe MP 1-3
0B pasBuTHe. THUITBI TOCTAIMOPUOHATILHOTO PAa3BUTHS: MPSAMOE, HETIPSIMOE JIP 1-19,

(fmumHOYHOE). BiusiHue cpesbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, 20,22, 32-

CHOCOOHBIE BBI3BIBATh BPOXKACHHBIE YPOJACTBA. POCT U pa3BuTHE PaCTCHUA. 34

OnroreHes IBCTKOBOI'O PACTCHUA: JIBOMHOE OIJIOAOTBOPCHUC, CTPOCHUC
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CCMCHH, CTalUN PA3BUTHUA
Buj 3aHsiTHSA: KOMOMHHUPOBAHHBIN YPOK

Paspnen 5. HaciieancTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB
Tema 5.1. | Conep:xanue y4eOHOIro MaTepuasa OK-01
3akonome | J/IugakTHYEeCKHE eIHHHIIbI: OK - 02
pHOCTH [Ipeamer u 3agaun reHeTUKH. POJIb ITUTOIOTHH ¥ SMOPHOJIOTHH B OK - 04
HacJIe0Ba | CTAHOBJICHUH T'€HETUKHU. BKi1ag pocCHCKUX U 3apyOS)KHBIX YUEHBIX B ITP 9-11
HUS. pa3BUTHE TeHETUKU. MeTo bl TeHeTUKH (THOPHI0JIOTUYECKUH, MP 1-3
CuemnieHH | UTOreHETUYCCKUI, MOJICKYJIIPHO-TeHETHYCCKHiT). OCHOBHBIC T€HETHYCCKHE JIP 1-19,
oe noHATHs. ['eHeTnyeckass CHMBOJIMKA, UCTOJIb3yeMas B CXeMax CKpEIIUBaHUM. 20,22,32-34
Hacj1e10Ba | 3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE [. MeHenem.
HHe Mounoru0punHoe ckpeuBanue. 3aKkoH eIMHO00pa3usi THOPUIIOB IIEPBOTO
NpU3HaKo | mokosieHus. [IpaBuiio JoMuHMpPOBaHUS. 3aKOH pacIleIICHUs MPU3HAKOB.
B I'mnoresa uncrorsl ramer. [loJIHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JuruOpunHoe ckpenuBaHue. 3aKOH He3aBUCHMOTO HACIICIOBAHHUS

MpU3HaKOB. [luTOoreHeTnyeckre OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.

AHanuzupytolee ckpeuuBanue. Vcnoibp3oBaHue aHAIU3UPYIOLIETO

CKpEIIUBAHUS IJIs1 OTIPEICTICHUSI TEHOTUITa OCOOU.

CuenneHHoe HacliejoBaHue npusHakoB. Pabora T. Moprana no

CIIETIJICHHOMY HaclieJJoBaHUIO reHoB. Hapyliienue cuernsieHus reHoB B

pe3yabTaTe KpOCCUHTOBEpa. XPOMOCOMHAsI TEOPUsI HACIECTBEHHOCTH.

I'eneTn4ecKue KapThl.

['enetuka mosa. XpoMOCOMHOE OTIpE/IeeHUE M0J1a. AYyTOCOMBI U MOJIOBBIE

XpoMocoMbl. ['oMmorameTHbIe U reTeporaMeTHele opraHnu3Mel. HacinenoBanue

MPU3HAKOB, CLIETIJICHHBIX C MTOJIOM

Bua 3ansiTua: Jekuus

Buj 3ansiTus: madboparopuasi padora Ne3 OK-01

Pemenre reHeTHYECKUX 3a71a4 HA ONPEICIICHUE BEPOSTHOCTH OK-02

BO3HUKHOBEHHUSI HACIIECTBEHHBIX PU3HAKOB TP MOHO-, 1H-, OK - 04

MOTUTHOPUIHOM M aHATH3UPYIOIIEM CKPEIIUBAHUH, COCTABICHUE ITP 9-11

TEHOTUIIMYECKUX CXEM CKpPEILIMBAHUS. MP 1-3

3akonbl T. Moprana. CueniieHHOe Hacje/I0BaHUEe F€HOB, HAPYIIEHUE JIP 1-19,

cuerutenust. HacieoBanue Mpu3HaKoB, CIEIUIEHHBIX C TOJIOM 20,22,32-34
Tema 5.2. | Conep:xaHue yueOHOro MaTepuaJia OK-01
3akoHome | /lugaKkTHUYECKHE e JHHUIIbI: OK - 02
pHOCTH HN3menunBocTh. BUasl HI3MEHUYNBOCTH: HEHACIIEACTBEHHASA U OK -04
H3MEHYMB | HacleICTBeHHas. Poiib cpesibl B HEHACIEACTBEHHON U3MEHYMBOCTH. IIP 1-11
OCTH. XapaxkTepucTuka MOAN(PUKAIIMOHHON U3MEHUNBOCTH. BapuanmoHHsbIil psag u MP 1-3
I'eneruka | Bapmanmonnas kpuBas. Hopma peakunn npusHaka. KonmaecTBeHHbIE 1 JIP 1-19,
YeJIOBEKA | KaueCTBEHHBIE MPU3HAKK M UX HOpMa peakuuu. CBoicTBa 20,22, 23-

MOIU(PUKATTMOHHOW U3MEHUYUBOCTH. 26, 32-34

HacnencrBennas, Wiind reHOTUINYECKAs U3MEHYUBOCTL. KoMOMHAaTHBHAS
M3MEHUYUBOCTh. Meii03 U MOJI0BOM Mpoliecc — 0CHOBa KOMOMHATUBHON
M3MEHYUBOCTH. MyTallmoHHast U3MEHUYMBOCTh. Kiaccupukanus MyTarmii:
TE€HHbIE, XPOMOCOMHBIE, TEHOMHBIE. HacTOTa U MPUYMHBI MyTaLIU.
Myrtarennsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHOM
W3MEHUYMBOCTH.
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Pemienue 3agau Ha onpeeneHue BEPOSITHOCTA BOSHUKHOBEHUSI
HACJIEJICTBEHHBIX MMPU3HAKOB MPH PA3JIMYHBIX TUTIAX B3aUMOJEHCTBUS T€HOB,
COCTaBJICHHE T€HOTUITMYECKUX CXeM cKkpemnBaHusi COCTaBICHHE U aHAU3
POJIOCTIOBHBIX YeJIOBEKA.

['eneruka yenoseka. Kapuorun uenoBexka. OCHOBHBIE METO/IbI T€HETUKHU
YeJI0BEKA: T€HEAJIOTHUECKUM, OJU3HEIIOBBIN, IIUTONCHETHYECKUM,
OMOXUMHYECKHUN, MOJIEKYJISIpHO-TeHeTHUeCcKUi. COBPEMEHHOE OIpeIeTICHHIE
TEHOTHIA: TTOJIHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUITUPOBAHUE, B TOM
gucie ¢ momonnpto ITI[P-ananuza. HacneacTBenHbie 3a001€BaHMs YCIOBEKA:
reHHble 00J1e3HU, OOJIE3HH C HACIEACTBEHHOMN IIPEIPacoIOKEHHOCTHIO,
XpoMocoMHBIe 00sie3HH. COMaTHYECKUE U TEHEPATHBHBIC MYTAIIUH.
CtBoJIOBBIC KJIETKU. [IpUHITUIIBI 310pOBOTO 00pasa KU3HH, TUarHOCTHKH,
PO UITAKTUKH U JICYCHHUS TCHETHUECKUX 00Jie3HEH. MeTMKO-TeHETUUECKOe
KOHCYJIbTUpOBaHUE. 3HAYECHUE MEIUIIMHCKON T€HETUKHU B MPEIOTBPALLICHUHI
1 JICUCHUH I'eHETHYCCKHUX 3a00JIeBaHUN YeI0OBeKa

Buj 3aHsiTHSA: KOMOMHUPOBAHHBIN YPOK

OK - 01
Buj 3ansaTus: naboparopHas padora Ned OK-02
N3yueHne n3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHON KPUBOU OK —04

P 1-11
MP 1-3
JIP 1-19,
20,22, 23-
26, 32-34

Pa3nes 6. DBosonOHHAs OMOJIOTUSA

Tema 6.1. | Conep:xxaHue yueOHOIro MaTepuaJia OK-01

JBoonu | /lngakTuyecKkue eIUHUIbI: OK - 02

OHHAaA [Ipennocbuiku BOBHUKHOBEHUS SBOJIOIIMOHHON TEOPUHU. DBOJIIOIIUOHHAS OK -04

Teopus TeopHs U €€ MecTo B OnMoJoruu. BiusiHue 3BOMIOIIMOHHON Teopur Ha [P 9-11

u ee pa3BUTHE OMOJIOTUH U JpyruX HayK. CBUIETEIbCTBA BOIOIMH. MP 1-3

MecTo [TaneoHTONOrNYECKHE: IOCIENOBATEILHOCTD MTOSIBJICHUSI BUJIOB B JIP 1-19,

B NaJICOHTOJIOTHYECKOM JIeTonucH, nepexoausie popmbl. buoreorpaduyeckue: 20,22,32-34

OMOJIOTMH. | CXOJCTBO M paznuuue (ayH u (IIOp MaTEPUKOB U OCTPOBOB.

Muxkpo3Bo | DMOpHoIIOrHYecKHe: CXOACTBA U PA3InUMs YMOPHOHOB Pa3HBIX BUIOB

JIIOL M. N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,

Maxkpo3Bo | aHanorn4Hele, pyANMEHTapHBIE OPTaHbl, aTaBU3MbI. MOJIEKYIISpHO-

JIIOLHS OMOXMMHYECKHE: CXOJICTBO MEXaHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX

MeTaboIMYECKUX IMyTeH Y BCEX MKUBBIX OPIraHU3MOB.

OpomononHas teopust Y. Jlapsuna. [Ipeanocsuiki BO3HUKHOBEHUS
JapBUHM3MA. [[BHXKyIIue CUITBI HBOJIIOLIMU BUJIOB 110 J[apBUHY (M30BITOYHOE
Pa3MHOKEHHE ITPU OIPaHUYEHHOCTH PECYpPCOB, HEONpEAeIEHHAS
M3MEHYUBOCTb, 00pH0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD).
Cunrernyeckas teopus 3Bommonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.
MuxkposBosmtonus. [Tonynsius Kak equHUIA BUIa U 3BOJTIOLUH.
JBuxyue cuibl (paKkToOpbl)3BOIIOIUHN BUIOB B IpUpojie. MyTallMOHHBIH
npolecc 1 KOMOMHATUBHASI N3MEHYMBOCTb. [lomynsiuonHbIe BOJTHBI U
npei¢ renos. M3omsus u murpanus. EctectBenHbIi 0TOOD —
HanpaBJOmui GakTop 3BoIOIH. DPOPMBI €CTECTBEHHOTO 0TOOpA.
[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yJbTaT 3BoJtoIun. [Tpumepst
npucnocoOIeHnit y opranu3MoB. ApoMopdo3bl U uanoaanTauuu. Bun u
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BugooOpazoBanue. Kpurepuu Buga. OCHOBHBIE (OPMBI BHI000pa30BaHHMS:
reorpagpuueckoe, IKOJIOTrHUECKOE.

MakponsBosrorusi. @opMbl 3BOIIOLUE: QHUIIeTHYECKast, IMBEPTeHTHAS,
KOHBEPreHTHasl, apasuiesibHas. HeoOpaTHMOCTh 3BOIIOIIH

Buja 3aHATHS: KOMOMHUPOBAHHBIH YPOK

Paznen 7. Bo3HUKHOBEeHHE M pa3BUTHE KM3HM HA 3emJie

Tema 7.1.
3apoxkaen
He

H
pa3BuTHE
JKH3HH.
Cucrema
opraHmuyvec
KOIo
Mupa.

Tema 7.2
IIpoucxox
JIeHHne
YeJioBeKa
aHTponore
He3.
OcHoBHbIE
CTaauu
IBOJIOIUH
yeJIoBeKa

Conep:kanue y4e0OHOIro MaTepuaa

JuaaKkTu4ecKkre eIMHNIbI:

JlonayuHble npeaCTaBICHUS O 3apOKICHUHN KU3HU. HayuHble runore3pl
BO3HUKHOBEHUS KHU3HU HA 3emiie: abMOreHe3 U MaHcrnepMus. XuMudeckas
IBOJFOIIHSL. AOMOTCHHBIN CHHTE3 OPTaHUYECCKUX BEIIECTB U3
HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUUYECKON
sBoonny. HadanpHbie dTanbl 6uonornueckoi spomrorun. ['unoreza PHK-
mupa. opmMupoBaHrue MEMOPaAHHBIX CTPYKTYP ¥ BOSHUKHOBCHHE
NpOTOKJIETKH. [IepBble KIETKH U UX HBONMIOIHUS. POPMUPOBAHUE OCHOBHBIX
TPYIII )KUBBIX OPTAHU3MOB.

PazButue xxu3HM Ha 3emMie 1o spam U nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [Taneo3olickas 3pa u e€ nepuoibl: KEMOPUNCKUT,
OPJIOBUKCKHI, CHIIyPUHCKUIA, IEBOHCKU, KAMEHHOYTOJIbHBII, IEPMCKHUH.
Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.
Kaiino3zolickas 3pa v €€ nepuo/ibl: MajJeoreHOBbINA, HEOr€HOBBIH,
AHTPOIIOr€HOBBIM.

Cucrtema OpraHM4ecKkoro Mupa Kak oTpakeHue 3Botonnu. OCHOBHbIE
CHUCTEMAaTUYECKHE IPYIIbl OPraHU3MOB. XapaKTEepUCTHUKA KIMMaTa U
reoJIOTMYecKuX npoueccoB. OCHOBHBIE TAIlbl 3BOJIOLIMHM PACTUTEIBLHOTO U
YKUBOTHOTO MUpPa. ApoMop(do3bl y pacTeHuit u >kuBOTHBIX. [losiBieHME,
pacuBeT U BBIMUPAHUE TPYII KUBbIX OPraHU3MOB.

Buj 3aHsiTHSA: KOMOMHUPOBAHHBIN YPOK

OBoronus 4eaoBeKka. AHTPOIIONIOrHs KaK Hayka. Pa3BuTue npencraBieHuil o
IIPOUCXOXKIECHNN YeJI0BeKa. MeTobl n3ydeHus auTponorenesa. Cxoacrsa u
pa3nuuMsl YyesloBeKa U )KMBOTHBIX. CHcTEMaTHUECKOe MOJI0KEHUE YeIOBEKa.
JBuxyume cuisl (pakTopsl) anTponorenesza. Hacnencrsennas
M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOpP. OOIIeCTBEHHbII 00pa3 KU3HU,
W3TOTOBJICHUE OPYIUH TPY/Ia, MBIIIJIEHUE, PEYb

DBoIOIMS YeTI0oBeKa. AHTPOIIONOT | KaK Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKICHNUHN YesloBeKa. MeToibl n3yueHus antpornorenesa. Cxoacrsa u
pa3IuyuMs YyesloBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHHE YEJIOBEKa.
JBuxyuue cuisl (pakropsl) anTpornorenesza. Hacnencrsennas
M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HH,
W3TOTOBJIEHUE OPYIHUN TPY/1a, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM Y BETBU HBOJIFOLIMN YEJIOBEKA: aBCTPAIIONIUTEKH, Henosek
yMenbli, HenoBek npsaMoxoadinnii, Yemosek HeanaepranbCkuii, Yemosek
pa3yMHBbII COBpeMEHHOro TuMa. HaxolKu HCKOMaeMbIX OCTaHKOB, BPEMS
CYLIECTBOBaHMsI, 00JIACTh pacpocTpaHeHusi, 00bEM roJI0BHOTO MO3Tra, 00pa3
YKU3HU, OpY U

Yenoseueckue pacsl. OCHOBHBIE OOJIBIIINE PACKL: €BPONCOUIHAS
(eBpaswmiickast), HErpo-aBCTpaJOUIHAS (IKBATOpUAIbHAS), MOHTOJIOUTHAS
(a3uarcko-amepuKkaHckas). YepThl MPUCIIOCOOICHHOCTH MPECTaBUTENICH
4eJI0BEUYECKHUX PAC K YCIOBUSAM CYIECTBOBaHMs. EQMHCTBO 4eI0BEUECKUX

OK-01
OK-02
OK-04
ITP 9-11
MP 1-3
JIP 1-19,
20,22, 32-
34

OK-01
OK - 02
OK — 04
TP 9-11
MP 1-3
JIP 1-19,
20,22, 32-
34
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pac. Kputuka pacusma
Buj 3aHsiTHSA: KOMOMHHUPOBAHHBIN YPOK

Buj 3ansaTus: saboparopHas padora NeS
EnuncTBO yenoBedeckux pac. Bpems u myTu pacceneHus 4enoBeka 1o
IUIAaHETE

OK-01
OK - 02
OK-04
ITP 9-11
MP 1-3
JIP 1-19,
20,22, 32-
34

Paznen 8. Opranu3mbl M OKpY:KaoIas cpeaa

IIpodeccnoHaTbLHO OPHEHTHPOBAHHOE COJIEP:KaHME (COEepP:KaAHNE MPUKJIIATHOTO

MOYJISA)

Tema 8.1. | Conep:xxkaHue yueOHOIro MaTepuaJia OK-01

JKoz0rus JupaKkTudyecKue eTUHULBI: OK - 02

rar DKoJorus Kak HayKa. 3a7aud U pa3/iesbl 9KOJIOTUUA. MeTo bl HKOJIIOTHYECKUX 8112_ 0047

2?:;1’1 HCCJIEIOBAaHHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA. P i_ 10

AU Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAs, MP 1

) BHyTpUOpraHu3MeHHas. Dkonoruyeckue dakropsl. Knaccudukanus

IKog0ru4 JIP 23-26,

ecKme 9KOJIOTHYECKHUX (PaKTOPOB: aOMOTHYECKHE, OMOTUYECKIE U aHTPOIIOTEHHBIE. 27.31. 32-

FY—— JleiicTBre SKOIOTHYECKUX (aKTOPOB HA OPraHU3MbI. AOHOTHYECKHE 14 >

D KOTOTHY (bakTOphI: CBET, TEMIIEPATYPA, BHaKFOCTB. doTonepuou3M. K 1.5

[TpucniocoOneHust OpraHu3MOB K ACHCTBHIO A0MOTUYECKUX (PAKTOPOB.

ecxme buonoruueckue purmbl. buornueckue dpakropsl. Bunbl Onotnueckux

xapakrep B3aMMOJICHCTBHI: KOHKYPEHIIHS, XUIIIHUYECTBO. [lapasutusm, MyTyanusm,

HeTiH KOMMEHCAIIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), AMEHCAIIH3M,

Eonym{un HeUTpaau3M. 3HaueHre OMOTUYECKUX B3aUMOJICHCTBUM /JISl CYLIECTBOBAHUS

OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU Nonysiiui. OCHOBHbIE MOKa3aTeNln
HOIYJISILIUK: YUCIEHHOCTb, IFIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTH, IPUPOCT,
Murpanus. JJnHaMuka YMCcI€HHOCTH MOMYJISILUY U €€ perysiius

Buj 3aHATHA: KOMOMHUPOBAHHBIH YPOK
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Bupj 3ansaTus: saboparopHas padora Ne6 OK - 01
Bnusaue abuotnueckux pakTopoB Ha yesloBeKa (HU3KHE U BHICOKHE OK - 02
TEMIIEPATYPBI). OK- 04
N3y4yeHre MexaHU3MOB aJanTallMi OpraHu3Ma 4ejJoBeKa K HU3KUM U OK - 07
BBICOKMM TEeMIIepaTypaM U 00bSICHEHHE MOTYUYCHHBIX Pe3yJIbTaTOB U [P 1-10
(dbopMyIIMpOBaHKE BBIBOJIOB (MIMCHBMEHHO) C UCIIOIB30BAHNEM HAYUHBIX MP 1
HOHSTHUI, TEOPUI U 3aKOHOB. JIP 23-26,
27-31, ,32-
34
Bupa 3anstusi: 1aboparopHasi padora Ne7 OK - 01
N3ydeHue u nocTpoeHue 1uenei nuTanus OK - 02
OK- 04
OK - 07
ITP 1-10
MP 1
JIP 23-26,
27-31, ,32-
34
Pa3nen 9. CoolmecTBa M 3K0JI0rH4YeCKHE CHCTeMbI
IIpodeccnonanbHO OPMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue TPUKJIATHOIO
MOYJISA)
Tema 9.1. | Conep:xanue y4eOHOIro MaTepHuaJia OK-01
CooOmiect | J/IugakTHyecKue eJHHHIbI: OK - 02
Ba Coo0u1ecTBo opranu3mMoB — 6uoreHo3. CTpyKTypbl OMOLIEHO3a: BUOBas, OK- 04
OpraHM3M | IPOCTPAaHCTBEHHAas, Tpopuyeckas (nmuiieBas). Buabl-nomunanTsl. CBsi3u B OK - 07
OB, OHOLICHO3E. IIP 1-11
IKOCHCTEM | DKOJOrHMUeCKHue CUCTeMBI (9KocucTembl). [ToHsTHE 00 2KOCHCTEME U MP 1-3
bI. OuoreoneHose. OyHKIMOHAIBbHBIE KOMIOHEHTBI 3KOCUCTEMBI: IPOTYLIEHTHI, JIP 1-19,
IIpupoan | KOHCYMEHTHI, peIyIeHThI. KpyroBOpOT BEIIECTB M MOTOK YHEPTUH B 20,22, 23-
ble skocucteMme. Tpopuueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBbie 26,27-
JKOCHCTeM | 1ienu U ceTu. OCHOBHBIE NMOKA3aTEIN YKOCUCTEMBI: OMOMacca, MPOIYKITUS. 31,32-34
bl. DKOJIOTHYECKUE TUPAMUJIbL: TPOAYKIIHH, YUCICHHOCTH, OMOMACCHI. IIK 1.5
buocdepa | CpoiicTBa 5KOCHCTEM: YCTOMYUBOCTH, CAMOPETYJISIUS, Pa3BUTHE.
- Cykreccus.
ri106anbH | [IpupoaHbie 3KOCHCTEMBI. JKOCUCTEMBI peK U 03€p. DKOCHCTEMa XBOMHOTO
asi VI IIUPOKOJIMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE SKOCHUCTEMBI.
IKOCHCTEM | ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. bruonornyeckoe u X03s1iiCTBEHHOE
a 3eMJIM. | 3HaYCHHE arpoO’KOCUCTEM U ypOo3kocucteM. bropasHoobpasue kak hakrop
Biusinme | ycroitumBocTu 3kocucteM. CoXpaHeHHe OMOJIOTHYECKOTO Pa3HOOOpa3usl Ha
anTpomnore | 3emie.
HHBIX VYuenue B. U. Bepnazackoro o 6uocdepe. ['panuiibl, cocTaB U CTPYKTypa
(axTopos | Guoctepsl. Kusoe BemecTBo u ero pyHkuu. OcobenHocTu duocheps! Kak
HA rio0anbHO sKocucTeMbl. JJuHaMu4yeckoe paBHOBecHE U 0OpaTHas CBsI3b B
ouocdepy. | 6mochepe. KpyroBopotsl BemecTs 1 OMOreOXMMUYECKUE IIUKIIBI SJIEMEHTOB
Bimsinue | (yriepona, a3ota). 30HaIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIN.
counajJbH | YenosedyecTBo B Onocdepe 3eMin. AHTPOIIOreHHbIE U3MEHEHUs B Onocdepe.
o- ['moGanpHbIe 3K07I0THYECKHE MTPoOeMbl. CocylecTBOBaHHE IPUPOIBI U
IKoJioruye | yenoneuectBa. CoxpaHeHue OMopazHOOOpa3us Kak OCHOBA YCTOWYMBOCTH

21




CKHX
(pakrTopos
HA
310pOBbE
YeJIOBEKA

onochepsl. OCHOBA paIMOHATBHOTO YIIPABJICHHS PUPOAHBIMU peCypcaMu U
WX HUCIOJIb30BaHue. JlOCTHKEHUsT OMOIOTHH U OXpaHa MPUPOIHI.

310poBbE U €ro coctapistonue. akTopbl, NOJOKUTEIBHO U OTPULIATEIHHO
BJIMSIONIME HAa OPraHu3M uyesioBeka. [Ipobiema TeXHOTeHHBIX BO3ICHCTBUI
HAa 37I0POBBE YEIOBEKA (JIEKTPOMATHUTHBIC TIOJIs, OBITOBAS XHUMUS,
M30BITOYHBIE IITYMBbI, paJualys 1 T.11.). AJlanTalys Opranu3mMa 4ejioBeKa K
daxTopam okpysxatomiei cpensl. [IpuHmne! popMupoBaHus
3710poBbhecOeperatoiiero nopeaeHus. usnyeckas akKTHBHOCTh U 3JJ0POBBE.
broxuMuueckue acreKkThl paiuOHAIbHOTO MUTAHUS

Buja 3ansiTusi: KOMOMHMPOBAHHBIN YPOK

Bupa 3anustusi: 1adoparopHasi padora Ne§

YMcTBeHHas paboTOCIIOCOOHOCTh. BiusiHuEe MPOU3BOACTBEHHBIX (DAKTOPOB
Ha OpraHU3M YeJIOBEKa.

OBiaziecHuEe METOJIJaMH OTIPEICJICHUS TTOKa3aTesied YMCTBEHHOU
paboTocrnocoOHOCTH, OOBSICHEHHE MOIYYCHHBIX PE3YJIbTaTOB U

dbopMynpoBaHH€e BHIBOJIOB (MIMCbMEHHO) C UCIIOIB30BAHUEM HAYUHBIX OK-01
IIOHATUI, TEOPUI U 3aKOHOB OK-02
OK- 04
OK - 07
ITP 1-11
MP 1-3
JIP 1-19,
20,22, 23-
26,27-
31,32-34
I[K 1.5
Paznen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH
Copepxxanue yueOHOro marepuaJia
Tema 10.1. | IlngakTudyecKkne eAMHULIBI: OK -01
Ceaexnus | Ceneknus Kak HayKa ¥ MPOLECC. 3apOKICHUE CEEKIINU U JIOMECTUKALIHS. OK - 02
KAaK HAayKa VYyenne H. 1. BaBunoBa o 1ieHTpax MHOT00Opa3usi U MPOUCXOKACHUS OK- 04
H powecc. | KYTbTYPHBIX pacTeHuii. LIeHTpbI IPOUCXOKACHHS TOMAIIHUX KUBOTHBIX. OK — 07
OCHOBBI Coprt, nopoaa, mramm. CoBpeMEHHbIE METOJIBI CEJIEKITMU. MacCoBBIi P 1-11
6uoTexno | ¥ MHAMBHIYAIbHBIN OTOOPBI B CENICKIMH PACTCHHIT M XKUBOTHBIX. OLeHKa MP 1-3
— AKCTEphEpa. bIM3KOPOACTBEHHOE cxlzemnBaHne — uHOpuauHr. Yucras JP 1-19,
Brorexno | THHHL CkpemuBaHue YUCTHIX JTUHUM. ['eTeposuc, I/IJ'I'ITI ruOpuIHas cuja. 2022, 23-
orun Hepoacteennoe ckpemuBanue — ayropuaunr. Otaanénnas ruopuan3aius u 6.7
e€ ycriexu. VIcKyCcCTBEHHBIM MyTareHes3 U MoTyYeHHe TOJIUILIONI0B. ’
B AKH3IHH H JIOCTH)KEHHS CEJIEKITUU PACTCHUH, )KUBOTHBIX 1 MUKPOOPTaHH3MOB 31,32-34
MPO(eccH |k, rexmomorus Kak OTpacyb MPOU3BOACTBA. | eHHass HUHXKEHEepHs. DTarbl
U

coznanus pekomobunantTHoi JIHK u Tpancrennsix opranusmos. Kiierounas
nHxeHepus. Kierounsle KynpTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOXKEHHE
pacteHnii. KnoHnpoBaHue BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SCTBEHHBIX
OpPraHu3MOB. DKOJOrHYecKkHe U 3Tndeckue npodiemsl. 'MO — reneTnuecku
MOIU(HUIMPOBAHHBIE OPTAHU3MBI.

OCHOBHBIE HaNpaBJIEHUS] COBPEMEHHON OMOTEXHOJIOTHUH B
npodecCHOHATIBLHOM J1eITETbHOCTH YesioBeka. MeTo1bl OMOTEXHOJIOTUH.
OOBeKThl OMOTEXHOJIOTHH. JTHKA OMOTEXHOJIOTUYECKUX U T€HETHUECKUX
sKcniepuMeHToB. [IpaBuia moucka u aHaan3a OMOIKOIOTUYECKOM
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UH(OPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas U yueOHO-HayuHas
JUTEpaTypa, CpelICTBa MaccoBOi nHpopMmaiyu, cetb HTEpHET U ipyrue)
Buj 3aHATHA: KOMOMHUPOBAHHBIH YPOK
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIepKaAHME (CONEPKAHUE IPUKJIIATHOTO
MOYJISA)
Pa3nes 11. Pemenne keiicoB B 00J1acTH OMOTEXHOJIOTHH 2
Conep:kanue y4eOHOIro MaTepuaa
Tema 11.1 | InpaxkTudecKkue eAMHULIbI: OK -01
Pemenne | buotexHosiorus kak Hayka u mpou3BoACTBO. OCHOBHBIC HAIIPaBICHUS OK -02
KelicOB B COBPEMEHHOU OMOoTexXHOIOTHU. MeToabl OnoTexHOIOTUU. OOBEKTHI OK- 04
06JIacTH OMOTEXHOJIOrHU. DTUKA OMOTEXHOJIOTHUECKUX U TeHETUUYECKUX OK -07
6uorexmo | 2KcnepumenToB. [IpaBuia moncka u ananu3a OMOIKOIOTHIECKOM [P 1-11
Horu UHPOPMALIUU U3 PA3IMYHBIX HCTOYHUKOB (HaydHas H y4eOHO-HAyqHas MP 1-3
JIUTEpaTypa, CPeCTBA MaccOBOM nHpopmarmu, cetb HTEpHET U pyrue). JIP 1-19,
PazBuTHE OMOTEXHOJIOTHH C MPUMEHEHUEM TEXHIUUECKUX CHCTEM 20,22, 23-
(Onounnxenepusi, OnonHdopmarrka, OMOHMKA) U UX TPUMEHEHUE B )KU3HU 26,32-34
YeJI0BEKa, IOUCK U aHAIN3 UHPOPMAIUH U3 Pa3IM4YHbIX HCTOUHUKOB K 1.5
(HayuyHast 1 yueOHO-Hay4YHasl TUTEPATypa, CPEICTBA MACCOBOI MH(OpMAITHIH,
ceTb MHTEpHET U npyrue)
Keficpl Ha aHaM3 HHGOPMALIUHU O Pa3BUTUU OMOTEXHOJIOTHI ¢ IPUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0 TpyIIIam)
IIpakTH4yeckoe 3aHsATHE
KoncyabT 4
anuu
Bcero: 50
1. YCJIOBUSA PEAJTU3ALIMUA ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JUCHUIIJIMHBI
3.1. Jlna peanuzauMud NpPOorpaMmMbl JAUCHMINVIMHBI JOJLKHBI ObITH IPelycCMOTPEHbI

cJleyIolUe crenuaibHble MOMeleHus :
Kabuner «buomorumn», ocHaieHHbI 000pyI0BaHHEM: MeOesb, 10CKa, MeJl, HarJIsAIHbIE TTOCOOUS

(KOMIIJIEKThl y4YeOHBIX TaONMIl, TJIAKaTOB), TEXHUYECKHUMH CpPEICTBaAMH OOYyUYEHHUsS: KOMIIBIOTEpP C
YCTPOMCTBAMM BOCIIPOM3BEICHUS 3BYyKa, NPUHTEP, MYJIbTHUMEINA-IIPOEKTOP C DJKPAHOM, yKasKa-
MpE3EHTEP IJIsl TPE3CHTAIUMN.

JlaGoparopusi, oOcCHalleHHass OO0OpyAOBaHMEM Ui MPOBEACHHUS 3aHATHI: MHUKPOCKOIIBI,
CEeKYHJIOMEp, TOHOMETP, JlabopaTtopHas nmocyaa (MpoOUpKH, MOACTABKH sl MPOOUPOK, TUHIIETHI, TIECOK,
CTYIIKM C IIECTUKAaMH, IPEIMETHBIE Y TIOKPOBHBIE CTEKIIA, CTEKJIIHHBIE NTAJIOUKH, IPENAPOBAIIbHBIE UTJIbI,
¢unbTpoBasibHAsg Oymara (cayipeTkH), cTakaHbl) THIEPTOHUYECKUH PAacTBOp XJiopuaa HaTpusi, 3%-Hbli
pacTBOp MEPOKCHAA BOAOPOJA, PACTBOp Hoja B HOIMCTOM KalHH, INIMIEPUH, KIyOHU KapTodens, JUCT
3J10/IeM KaHAaJCKOM, M0/ pssOMHBI OOBIKHOBEHHOM (pAOMHBI UM TOMATA), JIYK pernyarbii, pa3BeCHHbIE B
BOJIE IPOXIKH).
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3.2. UnopmannonHoe odecrieyeHre peaau3anun 00ydeHust

Jisa peanuzanuu nporpamMmbl  OMONMMOTEUHBIH (OHI KMeeT MeyaTHble W/WIKM DJIEKTPOHHBIE
oOpa3oBaTenbHble W WH(GOPMAIMOHHBIE PECYpPChl, PEKOMEHIyEeMbIe [UIi HCIOJIb30BaHHUA B
o0pa3oBaTenbHOM IpolIecce:

OcHOBHBIC HICTOYHUKHU:
3.2.1. DneKTpoHHbIE U3aHUs (DIEKTPOHHBIE PECYPCHI):

1. AradonoBa A.b. buonorus: 6a30BbIii ypOBEeHb: yueOHUK Ui 00pa3oBaTENbHBIX OpPraHU3aLUM,
pean3yromux 00pa3zoBaTelibHbIe MPOrpPaMMBbl CpellHero npodeccruoHaibHoro odpasoanus/A.b.
AradonoBa, A.A. Kamenckuii, B.. CuBornasos.-2-e u3a. — Mocksa: [Ipocsemenne, 2025.- 272
c.-ISBN  978-5-09-124905-7.-  TeKCT:’JIeKTPOHHBIN//DNEKTPOHHBIH  pecypc  IUGPOBOit
o0pa3oBaTenbHOI Cpensl CITIO PROF obOpa3oBaHue: [caiiT].-
URL:https://profspo.ru/books/148965
JlonoTHUTEeIbHbIE HCTOYHUKH:

1. Ilaceunuk,B.B. buonorus. 10 knacc (yrnyOneHHbI ypooBeHb): yueOHuK/B.B. Ilaceunnk, A.A.
Kamenckuii, A.M. Pybuos; noxa. pea. B.B. Ilaceunuka- Mocksa: IIpocBemenue, 2022.-336c¢.-
ISBN 978-5-09-099566-5.-Tekcr: aneKTpoHHbIN.-URL:
https://znanium.com/catalog/product/1922240

2. Ilaceunuk,B.B. buonorus. 11 knacc (6a30Bblit ypooBeHb): yueounk/B.B. [laceunuk, A.A.
Kamenckuii, A.M. Py6uoB; nmoa. pen. B.B. Ilaceunuka- Mocksa: IIpocsemenue, 2022.-272¢.-
ISBN 978-5-09-099559-7.-Tekcrt: anexrponnsiid.-URL:
https://znanium.com/catalog/product/1922257

4. KOHTPO.Ib Y OLIEHKA PE3YJbTATOB OCBOEHUSA YYEBHOM JUCIHUILIAHBI

KouTponb u oIleHKa pe3yJbTaTOB OCBOCHHUS 00Ie00pa30BaTeNbHON IHUCHUIUIMHBI PAaCKpPBIBAIOTCS
yepe3 MUCHUILUIMHAPHBIE PEe3yJIbTaThl, HAMpPaBlIeHHbIE Ha (GOpPMHUpPOBAHUE OOIIUX U MPOdheCcCUOHATBHBIX
KOMIETEHIIU M0 pa3/ieiaM U TeMaM COJepKaHMs yIeOHOTo MaTepHana.

OreHka KauecTBa OCBOEHHUS Y4YEOHOW MPOTpaMMbl BKIIIOYAET TEKYIIMM KOHTPOJH YCIIEBAEMOCTH,
MIPOMEXYTOUYHYHO aTTECTALUIO 110 UTOTaM OCBOCHUS JUCLIMIUIUHBI.

Texyuuit KOHTPOJIb MPOBOAUTCSA B (hOPME YCTHOTO OMpPOCa, TECTUPOBAHMS, MPOBEPKU TMOIATOTOBKU
cooOmeHnit wnu pedeparoB, 3alIUTHl PE3yIbTaTOB BBHIMOTHEHHUS TaOOPaTOPHBIX paboT, pelIeHus
KENCOBBIX 3aJlaHHH.

[TpomexyTouHas aTTecTanus NpoBoauTcs B popme nuddepeHmpoBaHHOTO 3aUeTa BO 2 CeMecTpe.

Oo0wmas Paznen/Tema Tun oeHOYHBIX MepPONPUATHH
KOMIIEeTeHIUs
Pa3nea 1. Buojiorns xkak YcTHBIN onpoc. 3arnoiHeHne TabIuIlbl
Hayka. JKuBble cucreMbl 1 ux | «BKiaja y4eHbIX B pa3BuTHE
opraHu3anus OHOJIOTHUY.

3anosHeHUEe CPaBHUTEIHLHOMN TaOIUIIbI
CXO/JICTBA U Pa3Iu4Mil >KMBOTO U HE

JKHBOT'O

OK 02 Tema 1.1. YcTHBIN onpoc. 3arnoiHeHne TabIuIlbI
Buosorust kak Hayka. O6mas | «Bxiaj y4eHsIx B pa3BUTHE
XapaKTEePUCTHKA KHU3HU Ouoorum».

3anosHeHUe CPaBHUTEIHHOM TaOIUIIbI
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CXO0ACTBa U pa3m/1q1/1171 KHUBOI'O U HE
KHUBOTO

Pa3zgen 2 XuMHu4ecKuil cocTaB
U CTPOeHHEe KJIETKHU

YerHbIl - ompoc.
Brinonnenue u 3amura J1abopaTopHbIX
pabor

OK 01 Tema 2.1. YerHblil - onpoc.
OK 02 XHUMHYECKHIi COCTAB KJIETKH.
OK 04 BuoJI0OrnuecKH BaKHbIe
XHMHYecKHe coeIMHEeHns
OK 01 Tema 2.2. YcerHblil - onpoc
OK 02 CrpykTypHO-
OK 04 GyHKIHOHATbHAS
OpraHu3anus KJIeToK
OK 01 JlabopaTopnas padora Nel Brinonnenue u 3amura J1abopaTopHbIX
OK 02 pabor
OK 04
Pazpea 3.
Ku3HeneATeIbHOCTDb KJIETKH | YCTHBIN ONpocC.
[IpencraBieHue yCTHBIX COOOIICHHIA C
pe3eHTAIMEH, TIOITOTOBJICHHBIX T10
NEPEeYHIO UCTOYHHUKOB,
PEKOMEH/IOBAaHHBIX TIPETIOIaBaATEIICM.
Brinonnenue u 3amura JiabopaTopHBIX
pabort
OK 01 Tema 3.1 VYcrHbI# omnpoc.
OK 02 OO0MeH BelleCTB H I[IpencraBiieHUe YCTHBIX COOOILEHUH ¢
OK 04 npeBpanieHue YHEPTHH B MPE3CHTAINEH, TOTOTOBIECHHBIX 10
kiaeTke. buocunres Geska. TIEPCIHIO NCTOTHNKOB,
Bupycst PEKOMEHIOBAaHHBIX MPEToaBaTeIeM
OK 01 JlabopaTopHas padora Ne2 Brinonnenue u 3amnura 1abopaTopHbIX
OK 02 pabor
OK 04
Pa3znea 4. Pa3MHoOXeHHE T YcTHBIM onpoc.
HHIMBUAYaJbHOE Pa3BUTHE [IpencraBieHwe YCTHBIX COOOIICHHI C
OpraHH3MOB npe3eHTaluen, ToArOTOBIEHHBIX O
MEPEYHIO0 UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEMO/IaBATEIEM.
3anonHeHue TabIuIbl ¢ KPaTKOM
XapaKTePUCTHKOW U TIpuMepamMu popm
Pa3MHOXKEHHUS OpPTraHU3MOB
OK 01 Tema 4.1. YcTHBIN onpoc. 3anoIHeHHEe TaOIUIIbI
OK 02 JKH3HEeHHBIH HUKJ KJIETKH. C KpaTKOP'I XapaKTepHCTHKOﬁ )41
OK 04 npuMepaMu GopM pa3zMHOKEHHS

DopMbI pPa3MHOKEHHUS
OpPraHu3MoB

opranu3moB. [IpeacTaBienne yCTHBIX
COOOIIeHUH C Mpe3eHTalue,
MMOATOTOBJICHHBIX I10 MEPEYHIO
HCTOYHUKOB, PEKOMEH/IOBAHHBIX
MIPENoIaBaTeNIeM

25




OK 01

Tema 4.2.

YceTHBIT onpoc

OK 02 WUHAMBHAYAJbHOE PA3BUTHE
OK 04 OPraHu3MoB
Pazgen S. HacsiencrBeHHOCTH M | Y CTHBIN ONpOC.
H3MEHYHUBOCTH OPTraHU3MOB [IpencraBieHue yCTHBIX COOOIICHHUI C
MpEe3eHTAINEH, TTOITOTOBJICHHBIX O
NEePEeYHIO UCTOYHUKOB,
PEKOMEH/IOBaHHBIX TIPETIOIaBaTEIIeM.
Brinonnenue u 3amuTa 1ad0paTOpHBIX
pabor
OK 01 Tema 5.1. 3akoHOMepHOCTH VYeraslii onpoc. [Ipeacrapienue
OK 02 HACJICOBAHMS. YCTHBIX COOOIIEHHH C MTPe3eHTaIHEH,
OK 04 CuenieHHOe HACJIeI0OBAHUE MTOATOTOBJICHHBIX IO MIEPEUHIO
NMPHU3HAKOB HMCTOYHUKOB, PEKOMEHIOBAHHBIX
npenoaBaTesieM
OK 01 JladopaTopnas padora Ne3 BrimonmHeHue u 3amuTa JIabopaTopHBIX
OK 02 pabort
OK 04
OK 01 Tema 5.2. 3akoHoMepHOCTH YcTHBIN onpoc
OK 02 N3MEHYHBOCTH.
OK 04 I'eHeTHKA YesI0BeKa
OK 01 JlabopaTopnasi paGora Ne4 BoinonHenue u 3amuTa J1abopaTopHbIX
OK 02 pabor
OK 04
Paznen 6. IBosrounoHHast VYcrHbI# onpoc
OmoJsiorus
OK 01 Tema 6.1. VYcrHbI# onpoc
OK 02 DBOJIOIMOHHAS TEOPHUS
OK 04  ee MecTo
B OMosI0THH.
MuxposBoJironusi.
MaxkposBosouust
Pazgen 7. Bo3HUKHOBeHUE U YcTHBIM onpoc.
pa3BUTHE KU3HH HA 3eMile [IpencraBieHne yCTHBIX COOOIIECHHI C
Mpe3eHTAINEeH, TOITOTOBICHHBIX O
TIEPEYHIO0 UCTOYHUKOB,
PEKOMEHI0BaHHBIX TIPETIOIaBaTeIIeM.
BrlimostHeHue ¥ 3ammuTa JIabopaTOPHBIX
pabot
OK 01 Tema 7.1. [IpencraBieHre yCTHBIX COOOIICHHIA C
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OK 02 3apoxkaeHue MIpe3eHTaleN, TOATOTOBIEHHBIX 10
OK 04 M pa3sBUTHE KU3HH. MEPEYHIO UCTOYHUKOB,
Cucrema OpPraHv4ecKoro Mupa. PCKOMCHAOBAHHLIX MPCTIOAABATCIICM.
OK 01 Tema 7.2 VYeTHbII onpoc
OK 02 IIpoucxosKaeHHe YeJ0BeKa —
OK 04 aHTpPONOreHes.
OcCHOBHbBIE CTATUH IBOJTIOIUH
yeJioBeKa
OK 01 JlabopaTopHas padora Ne5 Brinonnenue u 3amura J1abopaTopHbIX
OK 02 pabor
OK 04
Pasnen 8. Opranusmsbl n YcrHbIi onpoc.
OKpY:Kalolas cpeaa Brinonnenue u 3amuTa 1ad0paTOpHBIX
pabor
OK-01 Tema 8.1. VYcerHblii onpoc
OK-02 IKOJIOTHA
OK- 04 Kak Hayka. Cpebl ;KU3HH.
OK -07 JKog0rudeckne PaKTophl.
JKoJI0rH4YecKHne
XaPaKTePUCTHKH MOMYJIAIHA
OK-01 JlabopaTopnasi padora Ne6 BrinonHenue u 3amuTa 1adopaTOpHBIX
OK-02 pabor
OK- 04
OK - 07
OK-01 JladopaTopnasi padora Ne7 Brinonnenue u 3amnura J1abopaTopHbIX
OK-02 pador
OK- 04
OK -07
Pasnen 9. CoobuiecTBa u YcTHbI# omnpoc.
IKOJIOTHYECKHE CHCTEMbI [IpencraBneHne yCTHBIX COOOIIEHUI ¢
MIpe3eHTaIe!, TTOATOTOBICHHBIX IO
NEPEeYHIO UCTOYHHUKOB,
PEKOMEHIOBAaHHBIX MPETOIaBATEIIeM.
Brinmonnenue u 3amura J1abopaTopHBIX
pabort
OK-01 Tema 9.1. YcTHBIN onpoc
OK -02 Coo01ecTBa Opranu3MoB,
OK- 04 IKOCHCTEMBI.
OK -07
OK-01 JladopaTopnasi pabora Ne§ Brinonnenue u 3amuTa 1a00paTopHBIX
OK-02 pabor.
OK- 04
OK - 07
Paszpnen 10. Cesekuust VYerubii onpoc. [IpencraBnenne yCcTHbIX
OpPraHu3MoOB, OCHOBbBI COOOIIeHUH C Mpe3eHTalue,
GHMOTeXHOJIOr I MTOJITOTOBJICHHBIX IO IMIEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX
npernojaBaTesieM
OK-01 Tema 10.1. VYerubii onpoc. [IpencraBnenne yCcTHbIX
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OK-02 Cenexnust COOOIICHUH C Mpe3eHTalueH,
OK- 04 KaK HayKa U npoiecc. MOJTOTOBJICHHBIX 1O MEPEYHIO
OK -07 OCHOBBI GHOTEXHOIO ML HCTOYHUKOB, PEKOMEH/JOBAHHBIX
pernojaBaTeaemM
BuorexnoJsioruun
B ’KM3HM U nipodeccuu
Paznen 11. Pemenue keiicoB B |3anura KEHCOB MPEICTABICHUE
00J1acTH OMOTEXHOJIOr Uil pe3yJIbTaTOB PELIEHUS KEHCOB
(BBICTYILJIEHHE C TIPE3EHTAIIUCH )
OK-01 Pemenue keiicon 3amura KeiicoB MpeJICTaBlIeHUE
OK -02 pe3yJIbTaTOB PEIICHUS KEHCOB
OK- 04 (BBICTYIJIEHUE C NTPE3EHTALUEH)
OK -07
K 1.5 Pa3nen 8,9,11
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