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1. OBILASI XAPAKTEPUCTUKA PABOUEI TPOTPAMMbI OBILIEOBPA30BATEJIBHOM
YYEBHOM JUCLHUILINHBI

1.1. MecTo IMCHMIUIMHBI B CTPYKTYpe mnpogeccHOHATbHOI 00pa3oBaTeIbHOI
nporpammsbl CIIO:

Oo6meobOpa3oBatenbHas  gucHuIuiiHa — «buojiorusi»  SBISETCS  4YacThi0  00sI3aTEIBHOMN
npeaMeTHoi oOnactu «EcTecTBeHHble HAYKH» M U3ydaeTcssi B 00LIe00pa3oBaTeIbHOM IUKIIE
y4eOHOro IUIaHa OCHOBHOHM Mpo()ecCHOHATBFHONW 00pa3oBaTeNbHOM NpOorpaMMbl Ha 0a30BOM
ypoBHe. /[uciuIuinHa uMeeT MEeKITPEeIMETHBIE CBS3U C IUCHUIUIMHAMU 00111e00pa30BaTeIbHOTO U
o0mmenpopecCHOHaTbHOTO  IUKJIOB, a  TaKkkKe  MEKIUCHMIUIMHAPHBIMH ~ KypcamMH U
podecCHOHaTbLHBIMU MOAYIIIMU Tpodeccruonanproro nukia (OIT 07. Oxpana Tpya).
Tpynoémkocts nuctumianabl «buoJsiorus» Ha 6a30BoM ypoBHE cocTaBiisieT S0 4acoB, U3 KOTOPBIX
12 yacoB BKiIIOYaeT MpodeccHOHATbHO-OPUEHTUPOBAHHOE COJEpKaHUE, YCHIIMBAIOIIEe
npoecCHOHATELHYIO ~ COCTaBISIONIYyID 1O  crnenuainbHoctd  15.02.16. TexHonorus
MalIMHOCTPOECHHUS.

[TpodeccnonanbHO-OPHEHTUPOBAHHOE COJIEPIKAHUE peanu3yercs B mpukiagaoM moayie OIT 07.

Oxpana Tpyna, TMOCPEICTBOM BBINIOJHEHUS KEHCOBBIX 3a/laHul, CBSI3aHHBIX C OSTUKOM

OMOTEXHOJIOTHI U aHAIIM30M BIIMSHUS AaHTPOIIOTCHHBIX (PaKTOPOB HA MPHPOTY.

1.2. llenu u niaHupyeMble pe3yJbTaThbl 0CBOEHHS IMCUHHIIJIMHbBI:

1.2.1. leab AuCHUILIHHBI

Lenp m3ydyeHus aucuuiUinHbl «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHHE OOYYaIOUTUMUCS
3HAHUSIMH O CTPYKTYpPHO-()YHKIIMOHAJIHON OpPTaHU3aIMH KHUBBIX CUCTEM Pa3HOTO paHra v mpuodpeTeHne
YMEHHH HCTIONb30BATh 3TU 3HAHUS JUISl TPAMOTHBIX ACMCTBUN B OTHOIIEHUH OOBEKTOB JKUBOM MPUPOJIBI U
pelIeHHs Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTuxkeHne 1enu W3y4eHHus IUCHUILTUHBL «buonorus» Ha 0a30BOM ypOBHE OOecleuUBaETCS
peLIeHNEM CIIENYIOIUX 3aau:

® 0CBOEHHUE 00YYAIOUIMMHUCS CUCTEMBI 3HAHUM O OMOJIOTUYECKUX TEOPUAX, YICHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTEe3aX, MpaBWIaX, CIYXalldX OCHOBOW aisi (OPMUPOBAHUS

IPEJICTAaBICHUA O €CTECTBEHHO-HAyYHOM KapTUHE MHpa, O METOJaX HAayyHOro IO3HAHUS, CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSIX KUBBIX CHCTEM pa3HOTO
YPOBHSI OpTaHHU3AIINH, BBIIAIONINXCS OTKPBITHSAX M COBPEMEHHBIX UCCIIEIOBAHMSIX B OMOJIOTHH;

e (QopmupoBaHue Yy OO0yYalIUXCS MO3HABATENbHBIX, MHTEIJIEKTYAIbHBIX M  TBOPYECKHX
CHOCOOHOCTEH B Mpoliecce aHanM3a JAHHBIX O MyTSIX pa3BUTHsS B OMOJIOTMM HAay4yHBIX B3IJIAOB,
U/Iel ¥ MOJIX0JI0B K U3YUEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3aIHH;

e CTaHOBJICHME Yy OOydaromuxcs oOmell KynbTypbl, (YHKIMOHAIbHOM TI'paMOTHOCTH, pPa3BUTHE
YMEHUH OOBSICHATh U OLIEHUBATDH SBJICHHUS OKPYXKAIOIIETO MHpa >KMBOM MPUPOJIBI HA OCHOBAaHHU
3HAHUH U OMBITA, TOJTYYEHHBIX NIPH U3YYEHUH OUOJIOTHH;

e (opMupoBaHHE Y 00YYaIOIIMUXCS YMEHMM WILIIOCTPUPOBATh 3HAUEHHE OMOJIOTMYECKUX 3HAHUU B
NPAaKTUYECKON JEATENBHOCTH YeJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHUH U
arpoOMOTEXHOJIOTH;

e BOCNHTaHHE YOEXKIEHHOCTH B BOBMOKHOCTH MIO3HAHUS YEJIOBEKOM >KUBOM
MIPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLIEHUS K HEH, COOTIOAEHHS STHUECKIX HOPM
IIPU IPOBEICHUH OMOJIOTMYECKUX MCCIIeI0OBaHUM;

® OCO3HAHHWE IEHHOCTU OWOJOTMYECKHX 3HAHWUW U1 TMOBBILIEHUS YPOBHSA HKOJIOTMYECKOM
KYJIBTYPHI, IUTsl GOPMUPOBAHUS HAYIHOT'O MHUPOBO33PEHUS;

® [pUMEHEHHE  MPHUOOPETEHHBIX  3HAHMH WM yMEHUH B TIOBCEJHEBHOM  JKU3HU
JUISL OLIEHKHU TIOCIIEACTBUNA CBOEH JIEATENBHOCTH 110 OTHOILIEHHUIO K OKpPYXKAIOLIEH cpene,
COOCTBEHHOMY 37I0pOBbIO, 000CHOBaHUE U cOOJI0/IeHNE Mep TPODUIAKTUKU 3a00JIEBaHUH.

1.2.2. Ilnanupyemble pe3yabTaThl OCBOCHHSI 0011e00pPa30BaTe/JbHON JAUCHUIIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

JIMyHOCTHBIE Pe3ylbTaThl OCBOCHMS OCHOBHOI 00pa30BaTENbHOM MPOTrpaMMbl O0YYarOIIUMUCS
JOJIKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUMXcs PYKOBOJICTBOBAThHCS C(HOpPMHpPOBAHHON
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BHYTPEHHEH MO3ULMENH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX OPUEHTAlMU, MO3UTUBHBIX BHYTPEHHHUX
yOeXICHH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IICHHOCTSM POCCHUICKOTO OOIEeCcTBa, pacIIUpeHHE
JKU3HEHHOIO OMNbITa W ONBITA JEITEIBHOCTH B MPOLECCE pEealn3aldd OCHOBHBIX HANpPaBICHUN
BOCITUTATEIBHON €ATEIbHOCTH, B TOM YHCIIE B YaCTH:

IrPas’KIAHCKOI0 BOCIIMTAHUS:

1. chopMuUpOBaHHOCTHh TPAKIAHCKON IMO3UIMU OOYYAIOIIETOCsS KAaK aKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUIICKOro 00I11ecTBa;

2. OCO3HaHWE CBOMX KOHCTHTYIIHOHHBIX MIPAB U OOS3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

3. TpHUHATHE  TPAJUIMOHHBIX  HAIIMOHANBHBIX,  OOIIEYEIOBEYECKUX  TI'YMAaHUCTHYECKHX U
JIEMOKPATUYECKUX LIEHHOCTEM;

4. TOTOBHOCTh TPOTHBOCTOSITH  HJCOJIOTHMH  JKCTPEMH3Ma, HAlMOHAIM3Ma, KceHodoOuw,
JUCKPUMMHAIIUY TI0 COUMATIbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

5. TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B MHTEpecax TIpaKJaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPaBICHUH B 00I1e00pa30BaTEIbHON OpPraHu3aluyd U JETCKO-IOHOIIECKUX
OpraHu3aIusx;

6. yMeHue B3aMMOJCHCTBOBATh C COI[MAIILHBIMU MHCTUTYTAMH B COOTBETCTBHH C MX (DYHKUIUSMU U
Ha3HAUYCHHEM;

7. TOTOBHOCTbH K TYMaHUTAPHOH M BOJOHTEPCKON JESATENBbHOCTH;

NMaTPUOTHYECKOT0 BOCIIUTAHUA:

8. chOpMUPOBAHHOCTh POCCUUCKON TpakJAHCKOM WASHTHYHOCTH, NATPUOTHU3MA, YBAKEHHUSA K
CBOEMY Hapoly, 4yBCTBAa OTBETCTBEHHOCTH Iiepes POIMHON, ropIOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53bIK M KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

9. IEHHOCTHOE OTHOIICHHWE K TOCYJAAPCTBEHHBIM CHMBOJIAM, HCTOPUYCCKOMY W TIPUPOTHOMY
HacJelIuio, MaMsITHUKaM, TpaauuusM HaponoB Poccuum, noctmwxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;

10. unelinas yoeXIeHHOCTh, TOTOBHOCTD K CIIYKEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTH 3a €ro
cynp0y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

11. oco3Hanue AyXOBHBIX IIEHHOCTEH POCCUICKOTO HApOa;

12. chopmMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS,;

13. ctocoOHOCTh OIICHWBATh CUTYAllMI0 W TPHHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSACh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

14. oco3HaHue JTUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIETo;

15. oTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTENSIM U (WJIH) APYTUM YI€HAM CEMbH, CO3/IaHUIO0 CEMbU
Ha OCHOBE OCO3HAHHOT'O MPUHSATHUS LIEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUM C TPAJAUIUSIMHU
Hapos10B Poccuuy;

ICTETHYECKOT0 BOCIIUTAHMS:

16. ocreTndyeckoe OTHOILIEHHE K MHUpPY, BKIIOYas OJCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIIICHUI;

17. cnocoOHOCTh BOCHPUHUMATH Pa3UYHBIE BHUABI UCKYCCTBA, TPAIWIIMHA M TBOPYECTBO CBOETO W
JIPYTUX HAPOOB, OIIYIIATh SMOIIMOHAIIBHOE BO3/IEHCTBUE UCKYCCTBA;

18. yOexxIeHHOCTh B 3HAYMMOCTH ISl JUYHOCTH W OOIIEeCTBa OTEYECTBEHHOTO M MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIMN U HAPOJHOTO TBOPUECTBA;

19. rOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMIJICHHE MPOSBIATH KauyecTBa
TBOPYECKOM JIMYHOCTH;

(pu3uYecKOro BOCIMTAHMS:

20. chopMHUPOBAHHOCTH 3JI0POBOTO W Oe30macHoro oOpa3a JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO;

21. moTpeOHOCT, B (DM3MYECKOM COBEPIICHCTBOBAHWH, 3aHATHSX CIHOPTHBHO-03I0POBUTEIIBHOM
JIeATEIbHOCTBIO;

22. akTUBHOE HENPHUATHE BPEIHBIX NMPHUBBYCK M WHBIX (HOpPM TNPUUMHEHHS Bpelna (GpU3HUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

TPY0BOI0 BOCIIUTAHUSA:

23. TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYAOIIOOHE;
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24.TOTOBHOCTh K AKTUBHOW [EATEIILHOCTH TEXHOJIIOTMYECKON M COIMAIbHOM HAIPaBICHHOCTH,
CHOCOOHOCTh HHUITUUPOBATD, TNIAHUPOBATH U CAMOCTOSITEIBHO BBIITOJIHATH TAKYIO JESTEIbHOCTD;

25.uHTEepeC K pas3auvHbIM cdepam TpoPecCHOHATBHONW NEeATeIbHOCTH, YMEHHE COBEpIIAThH

OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U pearn30BhIBaTh COOCTBEHHbIC KIU3HEHHBIC TIAHBI;

26. TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA IPOTSHXKEHUN BCEH JKU3HU;

IKOJIOTHYECKOI0 BOCIIMTAHUS:

27. chopMHUPOBAHHOCTh IKOJOTMUECKON KYJIbTYphl, IOHUMAHHE BIUSHUS COLMATIBHO-9KOHOMUYECKUX
IPOIIECCOB HA COCTOSIHUE MPHUPOHON M COIMAIBHOM Cpelibl, 0OCO3HAHHE TTI00AILHOTO XapakTepa
9KOJIOTUYECKUX MPpOo0dIIeM;

28. IIaHUPOBAHUE U OCYIIECTBJICHUE NIEHCTBUH B OKpY)KaIOLIEW cpeie Ha OCHOBE 3HAHUS Lesei
YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA,;

29. aKTUBHOE HENPUATHUE IEHCTBUI, IPUHOCSILUX BPel OKpYKarollel cpese;

30. ymMmeHHE NPOTHO3MPOBATH HEOIArONMPHUSATHBIC KOJOTMYECKHE TMOCIEACTBUS IMPEeNIPUHUMACMbIX
JICUCTBUI, IPEIOTBPALIATh HX;

31. pacmmpeHue OmbITa AATEIHOCTH KOJIOTHYECKON HAaNpaBIEeHHOCTH;

LHEHHOCTH HAYYHOI'0 IIO3HAHMS:

32. cpopMHPOBAHHOCTF MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HayKd U OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JHajore KyjbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTA B MOJHUKYIBTYPHOM MHUPE;

33. COBEpILICHCTBOBAHME A3bIKOBOM U YHTATEIBCKON KYJBTYphl KaK CPE/ICTBA B3aUMOJICHCTBUS MEXITY
JFOABMU ¥ TIO3HAHUS MUPA;

34.0co3HaHME LIEHHOCTH HAay4YHOM JAEATeNbHOCTH, TOTOBHOCTh OCYHIECTBIATH IPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JACSITEIbHOCTh HHMBHIyaTbHO U B TPYIIIIE.

B pe3ynbrare 0CBOGHUS TUCHMITIIMHBI 00Y4aIOUIUNICS JOIKEH YMeTh -

[1P2 chopMUpOBaHHOCTH YMEHHSI PACKpPBHIBATh COACPKAHNUE OCHOBOIIOIATAIOIINX OMOIIOTUIECKUX
TEPMUHOB U MOHATHUI: )KU3HB, KJIETKA, TKaHb, OpPraH, OPraHu3M, BUJ, MOMYJISLHNS, IKOCUCTEMA, OMOLIEHO3,
ouocdepa; merabonm3M (0OOMEH BEIIECTB M IPEBPALICHWE HHEPTUHU), TOMEOoCTa3 (CaMOperyssiius),
OuocuHTe3 Oenka, CTPYKTypHas OpraHu3alysl JKUBBIX CHCTEM, JUCKPETHOCTh, CaMOpEryJsLus,
CaMOBOCIIPOU3BEICHHE (PENPOIYKIIHS), HACIEICTBEHHOCTh, H3MEHUYNBOCTh, SHEPTO3aBUCHMOCTb, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3alys;

[1P3 chopMHpOBaHHOCTH YMEHHSI PACKPBIBATH COAEPKaHNE OCHOBOIIOIATAIOIINX OMOIIOTHIECKUX
TEOPH U TUIIOTE3: KJIETOYHOM, XpOMOCOMHOM, MyTaIllMOHHOM, 3BOJIIOLIMOHHOM, TPOMCXOXKACHUS KU3HU U
YeJI0BEKa;

I1P4 chopMHpPOBAaHHOCTE YMEHHs PACKpPBIBATH OCHOBOIMOJAraroIiyue OHOJOTMYECKUE 3aKOHBI U
3akoHomepHoctu (I'. Mengens, T. Moprana, H.U. Basunosa, O. I'ekkens, @. Mriomiepa, K. bapa),
I'PaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

[1P5 mpuoOpeTeHne ompITa MPUMEHEHUSI OCHOBHBIX METOJIOB HAyYHOTO MO3HAHUS, UCTIOIh3yEMBIX
B Ouojoruu: HaOMIONEHHs U ONUCAHMS >KUBBIX CHUCTEM, IPOLIECCOB U SIBICHUH; OpraHu3aluu |
NPOBENIEHUST OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIIBUKCHUS THIIOTE3, BBISBICHUS 3aBUCHMOCTH MEXIY
UCCIIETyeMbIMH BEJIMYMHAMH, OOBSACHEHMS MOJyYEHHBIX pEe3yabTaToB U (HOPMYIMPOBAHMS BBIBOJOB C
HCITOJIb30BAHNEM HAaY4YHBIX ITOHSATHH, TEOPUHI U 3aKOHOB;

IIP6 cdopMHpPOBAaHHOCTH YMEHHS BBIJACHATh CYLUIECTBEHHBbIE IPU3HAKH BHPYCOB, KIIETOK
IPOKApHUOT M DYKAPHUOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHWU3MOB, BHJIOB, OMOTEOIIEHO30B H
9KOCHUCTEM; OCOOEHHOCTH MPOLIECCOB OOMEHA BELIECTB U MPEBPAIIECHUS YHEPTUU B KIIeTKe, (POTOCHHTE3A,
TUTACTHYECKOTO M YHEPreTUIECKOTO 0OMEeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OTUIOIOTBOPECHUS, Pa3BUTHS
U pa3MHOXKCHMs, MHJIMBUAYAJIBHOTO DPa3BUTHs OpraHu3Ma (OHTOreHes3a), OOpbOBI 3a CYILECTBOBAHUE,
€CTECTBEHHOTO0 O0TOOpa, BHUA000pa30BaHUsS, NPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpefe OOuTaHus,
BIMSHUAS KOMIIOHEHTOB HSKOCHCTEM, AHTPOIIOTEHHBIX H3MEHEHMH B JKOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U MPEBpalllEHNE SHEPTUU B buocdepe;

IIP7 chopMUPOBAaHHOCTb YMEHHUS TNPUMEHATh MOJYYEHHbIE 3HAaHUS Uil  OOBICHEHUS
OHMOJIOTMYIECKHX TIPOILIECCOB U SIBICHUH, [T TPUHATHUS MPAKTHYECKUX PEIICHUHA B TOBCETHEBHOM JKU3HU C
nenplo obecrieyeHust 0€30MacHOCTH CBOETO 370POBBS M 370POBBS OKPYXKAIOIIUX JIFOJEH, COOMI0ICHHUS
3I0pOBOTO 00pa3a )KU3HU, HOPM TPAMOTHOTO TTOBEICHUS B OKPY)KAOIIEH PUPOIAHON Cpesie; TOHNMaHue



HEOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTH)KEHHUH COBPEMEHHON OHOJOTMM W OMOTEXHOJOTMM st
paIMOHATLHOTO MIPUPOIONOIB30BAHUS;

I1P 8 cpopmupoBaHHOCTH YMEHHUSI pelIaTh OMOJIOTHYECKHE 3a/ladk, COCTABIATh F€HOTUITUYECKHE
CXEMBI CKpPEIIMBAHUS JUIS Pa3HbIX TUIIOB HACJEIOBaHMS MPU3HAKOB y OPTaHU3MOB, COCTABISATH CXEMBI
MepeHoca BEIIEeCTB U PHEPTUU B IKOCUCTEMaX (LIeTIH MUTaHMUsI, TUIIEBbIE CETH)

I[TP9 cdhopMUPOBAHHOCTh YMEHUW KPUTHYECKH OIEHUBAThH HWH(POPMAIUI0 OHOJIOTUIECKOTO
COJIepKaHusl, BKJIIOYAIOIIYIO IICEBAOHAYYHbIC 3HAHUS M3 PA3IUYHBIX MCTOYHUKOB (CpelcTBa MacCOBOM
uH(pOpMAIINK, HAYIHO-TIONMYJISIPHBIC MaTepUaibl); HHTEPIPETUPOBATh ITHUECKUE aCTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTWMHU, MEIUIMHE, OMOTEXHOJIOTHU; pAacCMaTpUBaTh IJI00ANbHbBIE HKOJIOTHYECKUE
po0GJIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

ITP10 chopmMupOBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOLICHHS
HAa OCHOBEe Ouojoruueckoil HHGOPMaMU M3 HECKOJIbKHX HCTOYHUKOB, TPaMOTHO HCIOJIB30BaTh
NOHATHIHBIN annapaT OMOJIOTHH;

I[IP11 npuobpereHue ombiTa NPUMEHEHHS OCHOBHBIX METOJOB HAy4YHOrO IIO3HaHWS,
UCTIONB3YEeMbIX B OHOJOrMM: HAOMIOACHUS M ONHMCAHUS >KUBBIX CHCTEM, IPOILECCOB M SIBICHUIA,
OpraHM3alil U TMPOBEACHUS OHOJOTUYECKOIO OJKCIEPUMEHTA, BBIABMIKCHMSI THIIOTE3, BBISABICHUS
3aBHCUMOCTH MEXAYy HCCIEIyeMbIMA BEIMYMHAMHU, OOBACHEHHS MOJYYCHHBIX pE3YJIbTaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIIOIH30BAHMEM HAYUHBIX MOHITHIA, TECOPUIl U 3aKOHOB.

B pe3ynbpTaTe ocBOCHHS TUCIUILUIMHBI 00YYAIOIIUICS JOJKEH 3HATh:

[IP1 chopmupoBaHHOCTH 3HAHHWM O MecCT€ M POJM OHMOJOTMH B CHCTEME HAyYHOTO 3HAHUS;
(yHKIIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl PELIEHUS] )KU3HEHHBIX IPOo0JIeM.

Ocoboe 3HaueHue qucuuIuHa uMeeT npu popmupoBannu u pazsutuu OK u [1K

Oo0mue I[Lnanupyembie pe3yJbTaThl 0CBOCHHS TUCHHUIIUHBI
KOMIEeTeH I H 1 5
" O0ume JucuunjuHapHble

OK 01. JIP  23-26 B uwacrm  tpyaosoro | IIP1 chopmupoBaHHOCT 3HaHUII O MecTe U

Bri6upats BOCHUTAHUS: ponu OWONOTHM B CHCTEME HAy4YHOTO

CHOCOOBI - TOTOBHOCTh K TPY/y, OCO3HAHUE IICHHOCTH | 3HAHHS, (YHKIMOHAIBHOH TI'PAMOTHOCTH

pereHus MacTepcTBa, TPYA0TI00HE; YelnoBeKa JUIA  PEIICHHS  KU3HEHHBIX

3a/1a4y - TOTOBHOCTh K QaKTHUBHOW JEATENBHOCTH | MpoOiIeM;

npodeccuoHa | TEXHOJIIOTUYECKOM u counansHoi | I1P2 c(OpMUPOBAHHOCTh YMEHUS

JBHOM HAIPaBIEHHOCTH, CIIOCOOHOCTH | PaCKphIBaTh coJiepKaHue

NeSITEIbHOCTH | HHUITUHPOBATD, TUTAHUPOBATh ¥ | OCHOBOIIOJIAraI0IINX OMOJIOTUIECKHUX

OPUMEHHUTENb | CAMOCTOSATENIBHO BBITIOJTHSATH TaKkylo | TepMHHOB U TIOHSITHH: >KU3Hb, KIIETKA,

HO K NesITeTbHOCTb; TKaHb, OpPraH, OpPraHW3M, BHJ, TOMYJISIIHS,

pa3IMYHbIM - MHTEpeC K  padIMyHbBIM  cdepaM | SIKOCHUCTEMa, OUOIIeHO3, ouocdepa;

KOHTEKCTaM poQeCCHOHAIBHON JESTEIHHOCTH, MeTaboJIu3M (oOmenH BEILIECTB u
MP 1 OsBiaageHnne YHHBepCAJIbHBIMH | IIPEBpAICHUE SHEprun), romMeocTas
yueOHBIMU MO3HABATEJBHBIMHU | (CAaMOPETYIISLIHNS), OMOCHUHTE3 Oeka,
AelcTBUSIMU: CTPYKTypHasi OpraHU3aIlMsl >KUBBIX CHUCTEM,
a) 0a3oBbIe JJOTrHYeCKHe 1eiiCTBUA: JTUCKPETHOCTD, camMoperyJsuus,
- CaMOCTOATENIbHO  (hOPMYJMPOBATh U | CAMOBOCIPOU3BEIACHNE (penponykius),
aKTyaJIH3UpOBATh MPOOJIEMY, paCCMaTPHUBATh | HACIIEJICTBEHHOCTD, M3MEHYHBOCTb,
€€ BCECTOPOHHE; 9HEpPro3aBUCUMOCTb, POCT U pa3BUTHE,

! Yka3blBatoTcA NAMUHOCTHBIE U meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022),

dopmupyemble 0bLe0bpazoBaTeIbHOM AUCUUNIMHON

2 o
OucumnanHapHble (NpeameTHble) pe3ynbTaTbl yKasbiBatoTcA B cooTBeTcTBUM ¢ PTOC COO (B nocnesHel peaakumnm ot

12.08.2022)




- YCTaHABJIMBATh CYIICCTBEHHBIA MPHU3HAK
NnJIn OCHOBaHUs JJIA CpaBHeHI/I}I,
Kiaccuukanuu u 0600IIeHHS;

- OMNpPEAENATh LETN JCATeILHOCTH, 3a1aBaTh
napaMeTpbl U KPUTEPUHU MX JTOCTHIKCHHS,

- BBISIBJIIATH 3aKOHOMepHOCTI/I 158
IIPOTUBOPEYHS B paccMaTpUBaEMbIX
SABJICHUAX,

- BHOCUTb KOPPEKTHBBI B JCSATCIBHOCTD,
OILICHHUBATH COOTBCTCTBHUC pe3y.HBTaTOB
LEeIsIM, OIICHHBATh PHUCKHA  IOCICACTBHM
ESITEIILHOCTH;

- pa3BHBaTh KPEATHBHOEC MBIIUICHUE IIPH
peH_IeHI/II/I KU3HCHHBIX HpOGHGM

0) 0a3oBbIe HCCJIeN0BATeIbCKUE
JelcTBHA:

- BJIAAETh HaBBIKAMU y4eOHO-
HCCIIEN0BATENBCKOU u MIPOEKTHOM
NEATeIbHOCTH,  HABBIKAMH  Pa3peIICHHS
npo0Jem;

- BBIABJIATh NPUYMHHO-CIIEICTBEHHBIE CBS3U
U aKTyaJu3upoBaTh 3aJady, BbIJBUTaTb
TUIIOTE3Y €€ PEIIEHUs, HAXOIUTh apryMEHTBI
JUISl J1I0Ka3aTelIbCTBA CBOMX YTBEPXKIACHUH,
3aJaBaTh [IapaMETPbl U KPUTEPUH PEILCHUS;
- AHaJIU3MpOBATh IIOJIyYECHHBIE B XOJE
pelleHns 3aJlaud pe3yJbTaThbl, KPUTHUECKU

OLICHUBATb ux JOCTOBCPHOCTD,
IMPOrHO3UpPOBATH N3MCHCHHC B HOBBIX
YCIIOBUAX;

- YMETH NEPCHOCUTDH 3HaHUA B

[IO3HABATEJIbHYIO M MPAKTUYECKYIO0 00IacTH
KU3ZHEJCSATENIbHOCTH;

- YMETb HMHTEIpPUPOBATH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00J1acTel;

- BBIABUIAaTb HOBBIE HJEHW, Mpeaiararb
OpUTHHAJIbHBIE MTO/IXO0/IbI U PEILIEHUS;

- CIIOCOOHOCTb MX  HCIOJIb30BAaHUS B
ITO3HABATEJILHON U COLMAIIBHOW MTPAKTHKE

yYpOBHEBAsi OpraHU3aIlus;

I1P3 c(OpMHPOBAHHOCTH
pacKpbIBaTh
OCHOBOIIOJIararIuX
TEOpUl u TUIIOTE3! KJIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
SBOJIIOLIMOHHOM, MPOUCXOXKICHUS >KU3HU U
YeJI0BEKA;

11P4 c(hOopMHUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIATrAI0IIHE
OHMOJIOrMYecKre 3aKOHBl U 3aKOHOMEPHOCTH
(I'. Menpens, T. Moprana, H.I1. BaBunosa,
D. Tekkens, ®. Mrwomiepa, K. bapa),
TPaHUIBI WX MPUMEHUMOCTH K IKHUBBIM
CUCTEMaM;

IIPS mnpuoOpereHue ombITa MPUMEHEHUS
OCHOBHBIX METOJIOB HAy4YHOTO IO3HAHUS,
UCIIOJIb3YEMBIX B OMOJIOTHH: HAOIOICHUS U
OMMCAHUS >KUBBIX CHUCTEM, NPOIECCOB H
SBJICHUW; OpraHu3allid W  IPOBEICHUS
OHOJIOTUYECKOTO JKCIIEPUMEHTA,
BBIJIBIDKCHUS BBISIBJIICHUS
3aBUCHMOCTH  MEXIy  HCCIEAyeMbIMU
BEIMYMHAMH, OOBSICHCHHS ITOJTYYCHHBIX
pe3ynbTaToB M (HOPMYIUPOBAHUS BBIBOJOB
C UCIOJB30BAaHWEM HAyUYHBIX ITOHSATHH,
TEOPUI U 3aKOHOB;

IIP6 chopMHpOBAaHHOCTH YMEHHUSI BBIICISTh
CYIIECTBCHHBIC MPU3HAKH BHPYCOB, KICTOK
IPOKAPUOT U JYKAPUOT; OJHOKIIETOUHBIX U
MHOTOKJICTOYHBIX ~ OPTraHWU3MOB,  BHJIOB,
OMOTeo1EeHO30B U IKOCUCTEM; OCOOEHHOCTH
MPOIIECCOB obmeHa BEILIECTB u
NpeBpaIleHuss  SHEPTUu B KIIETKE,
¢dboTocuHTE3A, MJIACTUYECKOTO "
JHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a,
MHTO3a, Mmeiio3a, OILJIOIOTBOPEHMUS,
pa3BUTHS u pPa3MHOXKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHS  OpraHW3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIECTBOBAHHE,
€CTECTBEHHOI0 0TOOpa, BH1000pa3oBaHMs,
MPUCTIOCOOTICHHOCTH OPraHU3MOB K Cpefie
obOuTaHus, BITUSTHUS KOMITOHCHTOB
9KOCUCTEM, AHTPOIOTEHHBIX W3MEHEHUU B
JKOCHCTEMAX cBoeH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpeBpaIICHUE
sHeprum B 6uocdepe;

P 7 chopMupoBaHHOCTH YMEHHUS
MPUMEHSITh  TOJYYCHHBIE 3HAHUSA  JUIS
00BsICHEHUST OMOJOTHYECKHX MPOIECCOB H
SBIICHUH, JUIS TIPHHATHAS TPAKTHYECKUX
pelIeHn B TIOBCETHEBHOM KH3HU C IEIbIO
o0ecnieueHus 0e30macHOCTH CBOETO
3JI0POBbS U 3I0POBbSI OKPYKAIONINX JIOJIEH,

YMEHUS
coaepKaHue
OUOJIOTUYECKUX

THIIOTE3,




coOIOIeHHsT  37IOPOBOTO  00pasza KU3HH,
HOpM rPaMOTHOTO MTOBE/ICHUS B
OKpYy>Karoleu MPUPOTHOMN cpene;
MMOHUMAaHUE HE00X0IMMOCTH
UCIIOJIb30BaHUs JOCTH)KEHUNH COBPEMEHHOM
ouoJIorun 5 OHMOTEXHOJIOTUI JUTS
paIOHaIBLHOTO MIPUPOIOIOIB30BAHUS;

P 8 chopMupoOBaHHOCTh YMEHHS peIIaTh
OHoJIOrH4ecKue 3aJlauu, COCTaBJISITh
TCHOTUITUYECKUE CXEMbl CKPCIIUBAHUS IS
pa3HbIX THUIIOB HAcleAOBAaHUS MPU3HAKOB Y
OpPTraHU3MOB, COCTABJIATH CXEMBI IEpeHOca
BEIIECTB M DHEPIHMHM B IKOCHCTeMax (1emnu
MUTAHUS, TUIIEBIC CETH);

MNP 9 chopMuUpOBAaHHOCTh  YMEHUU
KPpUTUYECKH  OICHWBATh  HH(OpPMAIIHIO
OHOJIOTUYECKOTO CoJIepKaHus,
BKJTIOYAIOIYIO0 TICEBJIOHAYYHBIC 3HAHUS W3
pa3IMYHbIX HUCTOYHUKOB (cpenctBa
MaccoBOM uH(pOpMaIHH, Hay4yHO-
HOIYJISPHBIE MaTepuabl);
UHTEPIPETHPOBATh  OTUYCCKHE  ACTICKTBI
COBPEMEHHBIX HCCIEOBaHUNA B OHOJIOTHH,
MEMIMHE, OMOTEXHOJIOTHH; PACCMaTPHUBATh
rII00aNbHBIE  DKOJOTUYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, dbopmMupoBaTh o
OTHONICHHIO K HUM COOCTBEHHYIO TIO3UIIHIO;
P 10 cdhopMUPOBAHHOCTH  YMEHUI
CO3/1aBaTh COOCTBEHHBIC NHCHMCHHBIC H
YCTHBIE cooO01IeHus Ha OCHOBE
OuoJI0rn4YecKon nHbopMauu u3
HECKOJIbKUX HUCTOYHHUKOB, TrPaMOTHO
HCIIOJIB30BATh MTOHATUHHBIN arrapar
6uosorun

OK 02.
Hcnonb3oBar
b
COBPEMEHHBIE
CpeacTBa
TIOMCKa,
aHaJIn3a u
MHTEPIIpETAll
uu
uH(popMalun
U
uH(popMaLno
HHBIE
TE€XHOJIOTHH
ISt
BBITIOJTHEHUS
3a1a4y
npodeccuona
JIbHOU

JIP 32-34 B 00J1acTH 1eHHOCTH HAY4YHOI'O
TO3HAHMSA:

- c¢(hOpMHUPOBAHHOCTL  MHPOBO33pPEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIIECTBEHHOW MPAKTHUKH,
OCHOBAaHHOTO  Ha  JHajore  KyjbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa
B MIOJIMKYJIBTYPHOM MUDE;

- COBEpULICHCTBOBAaHHUE
YUTATENBCKONM  KYJIBTYPBI
B3aUMOJICHCTBUS ~ MEXIY
IMO3HaHHA MUpPaA,

- OCO3HaHUE LIEHHOCTHU Hay4YHOH
ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBIIATH
IIPOEKTHYIO u HCCJIE0BATEIBCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,
MP 1 OsaageHne YHHBepPCAJIbHBIMH
y‘lCﬁHI)IMI/I MMO3HABAaTCJIbHBIMU
AEUCTBUAMM:

SI3BLIKOBOU "
Kak CpelcTBa
JHOObMA u

IIP 1 chopMUpOBaHHOCTH 3HAHUM O MecTe
U posid OMOJIOTUI

B CUCTEME HAy4HOTO 3HAHUS,
(YHKIIMOHATBHON TPaMOTHOCTH 4YelloBeKa
JUISL peIlIeHus )KU3HEHHBIX Mpo0eMm;

NP 7  chopMupoBaHHOCT  yMEHHUs
NPUMEHTh  MOJY4YEHHbIE 3HaHUSA  JUIS
OO0BSICHEHUS! OMOJIOTHYECKUX IPOLIECCOB U
SIBICHUHM, 11 TPUHATHS TMPAKTUYECKUX
pEIIEeHHI B TOBCETHEBHOMW KU3HU

Cc uenpto obecriedeHuss  0€30MaCHOCTH
CBOETO 3/I0POBbS U 37I0POBbSI OKPYKAIOLINX
aroed, coOdrofieHusl 30poBOro oOpasa
KU3HU, HOPM TpPaMOTHOTO TIOBEJIEHHUS B

OKpYyKaroIen MPUPOIHOMN cpene;
MOHUMAaH1Ee HEOO0XO0IUMOCTH
WCIIOJIb30BaHUS JOCTHKCHUI COBPEMEHHOM
ouosoruu 51 OHMOTEXHOJIOTHI TSt

PpanroOHaJIbHOIO IPHUPOJOII0JIb30BAHMS,




JACATCIIBHOCTH

B) padora ¢ ungopmanmeii:

- BJIAJICTh HaBBIKAMHU MOJTy4YEeHHUs
MH(pOpMAINN U3 UCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBJIATH  IOHUCK,
aHaJIM3, CHCTEeMaTH3aLUI0 U HHTEPIPETALHIO
UHPOpPMALIUK PA3IUYHBIX BUAOB U (opM
Ipe/ICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax
C ydYeToM Ha3HaueHHs UHPOpPMAIMU WU
L[EJIEBOM ayJIuTOPUH, BbIOMpas
ONTHUMaNbHYI0 (opMy TpeacTaBieHUs |
BU3YaJIU3aIIH;

- OLICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTD
uH(pOpMalIUH, €€ COOTBETCTBUE MPABOBBIM U
MOPAJIBHO-3THYECKUM HOPMaM;

- FICTIOJIB30BaTh CPEJCTBA MH(POPMALMOHHBIX
M KOMMYHUKAI[MOHHBIX TEXHOJOTMH B
peIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX
Y OpPraHM3alMOHHBIX 33Jad C COOJIIOJCHUEM
TpeOoBaHU SPTrOHOMUKH, TEXHUKH
0e30macHOCTH, THTHEHHBI,
pecypcocOepexeHus, TIPABOBBIX u
THYECKUX HOPM, HOPM HH(OPMALMOHHOM
0€30I1aCHOCTH;

- BJaJeTh HABBIKAMU pACIIO3HABAHUS U
3am|Tel  MHPOpPManuu, HWHPOPMALMOHHOM
0€30MaCHOCTH JIUYHOCTH

MNP 10 cdhopMuUpOBaHHOCTh  YMEHHUH
co3/laBaTh COOCTBEHHBIE THCHMEHHBIE U
YCTHBIC COOOIIIEHNS Ha OCHOBE
OMOJIOTHYECKOI uHpOpMaLUU u3
HECKOJIbKUX UCTOYHUKOB, I'PaMOTHO
HCIIOJIb30BAThH MTOHATUNHBIN armapar
OuoJI0rHH

OK 04.
OddexTuBHO
B3aWMO/ICHCTB
OBaTh "
paboratb B
KOJUJIEKTUBE H
KOMaH/1e

JIP 1-19, 20,22

MP 2 OsjiageHue YHHBEPCAJIbHBIMH
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

0) cOBMeCTHAs J1eSITeJIbHOCTD.

- IIOHUMATh U HUCIIOJIB30BATH HpeI/IMYHIeCTBa
KOMaHJAHOW ¥ MHIMBUyaJIbHOU paboThI;

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

JOCTHKEHHUIO: COCTaBJIATh IUIAH JIEHCTBUH,
pacnpeneniarb poJii C YYETOM MHEHHUH
Y4aCTHUKOB o0CyX/1aTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOpJIMHHUPOBAaTh U BBHINOJHATH paboOTy B
YCIOBUSIX  pEalbHOrO, BUPTYaIbHOIO U
KOMOHMHHUPOBAaHHOTO B3aUMOJCHCTBUS;

- OCYILIECTBIISATh MO3UTHUBHOE
CTpaTeruyeckoe IOBEACHHE B Pa3INYHBIX
CUTyallusiX, MpOSIBISATH TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIUATUBHBIM

MP 3 OsaageHne YyHHMBepPCAJIbHBIMH
PETYJIATUBHBIMU HeﬁCTBHHMH:

) NPpUHSTHE ceDds U APYTUX JIO/Iei:

- IIPUHUMATh MOTUBEI U apTryMEHTHI JAPYTHUX
Troaen pu aHanmse pE3yIBTaTOB
JeSITEIbHOCTH;

- IpU3HABaThb CBOE IPaBO M IIPAaBO JAPYIUX

I[IP 5 mpuoOpereHue ombiTa MPUMEHEHUS
OCHOBHBIX METOJIOB HAy4YHOTO IO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHHU: HAOIIOACHUS U
OMHUCAHUsl JKUBBIX CHUCTEM, IPOIECCOB U

SIBJICHUM; OpraHu3alud W IPOBEICHMS
OMOJIOTUYECKOTO JKCIIEPUMEHTA,
BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH  MEXKIY  MCCIELYyEMBIMU
BEJIMYMHAMH, OOBSCHEHUS TMOJYyYEHHBIX
pE3yNbTaTOB

u (bopMyIupoBaHUS BBIBOJIOB c
UCIIOJIb30BAHUEM  HAy4YHBIX  IIOHATHUH,

TEOpPUI U 3aKOHOB
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JIFOJIeH Ha OIIHNOKU;
- pa3BI/IBaTB CHOCOGHOCTB IIOHUMATh MI/Ip C
TO3UITUH JIPYTOT0 YeJIOBEKa

OK 07.
ConeiicTBOBa
Th
COXPaHEHHUIO
OKpYyKaroleun
Cpelibl,
pecypcocbepe
KEHHUIO,
PUMCHSITh
3HaHUS 00
W3MCHCHUU
KJIUMaTa,
TIPUHIIAITBI
OEpEIKITUBOTO
MIPOU3BOJICTBA
, 9pdpexTrrHO
JIECTBOBATH
B
YpE3BbIYANHBI
X CUTYyaIHsIX

JIP 27-31 B 00J1acTH 3KOJIOTUYECKOT0
BOCIIUTAHMS:

- c¢(hOpMHUPOBAHHOCTH 9KOJIOTHYECKOMN
KYJbTYpPbl, IOHUMAHHUE BJIUSHUS COIIUATBHO-
SKOHOMHYECKHX TMPOIIECCOB Ha COCTOSHUE
MIPUPOAHOMN u COLIMAILHOM cpebl,
OCO3HaHUE IJI00aJIBHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

- TIJIAHUPOBAHUE U OCYIIIECTBIICHUE ICHCTBUI
B OKpY)KalolIeld cpelle Ha OCHOBE 3HAHUS
LeJield YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;
aKTUBHOE HETpUSITUE JICUCTBUH,
NPUHOCAIINX BPEJl OKpYKarolleh cpeie;

- YMEHHE MPOTHO3UPOBATH
HeOJIaronpUs THBIC 9KOJIOTHYECKHUE
MOCJIEACTBUS MPEAIPUHUMACMBIX JEUCTBUM,
Mpea0TBpaIaTh UX;

- paclIMpeHue  OmbITa  JESITEIbHOCTU
HKOJIOTUYECKON HAINPaBICHHOCTH;

- OBJIAJICHUE HaBBbIKAMH y4eOHO-
HCCIIEI0BATENIBbCKOM, IIPOEKTHOMN u
COIMAJIbHOM JIeSITEIbHOCTH

I[P 5 mpuoOpereHue oOmMbITa MPUMEHEHHS
OCHOBHBIX METOJIOB HAy4YHOTO IIO3HAHUS,
WCIIOJIb3YEMBIX B OMOJIOTHH: HAOTIOACHHUS

U ONMCAHMS KUBBIX CUCTEM, MPOIIECCOB U
SIBJICHUW; OpraHu3allid W [POBEICHUS
OHOJIOTUYECKOTO JKCIIEPUMEHTA,
BBIIBIDKCHUS BBISIBJIICHUS
3aBUCHUMOCTH UCCIIETyeMbIMU
BEITUYMHAMH, MOJTy4EHHBIX
pe3yNbTaToB

u dbopMynupoBaHHUS BEIBOJIOB c
UCIIOJIb30BAaHUEM  HAy4YHBIX  TOHSTHH,
TEOPUI U 3aKOHOB.

[IP 6  chopMUpPOBAaHHOCTH  YMEHHUS
BBIJICTISTH CYIIECCTBCHHBIC PU3HAKU
BHUPYCOB, KJIETOK MPOKAPUOT M DYKAPHUOT;
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX
OpraHM3MOB, BHJIOB, OHOTEOLIEHO30B H
JKOCHUCTEM,; OCOOCHHOCTH  TIPOIIECCOB
oOMeHa BEIIECTB U MPEBPALECHUS YJHEPTHH B
KIeTKe, (OoTOCHHTE3a, IUIACTHYECKOTO H

THUIIOTES,
MEXTY
00BICHEHUS

JHEPreTHYeCKOro OOMEHa, XEeMOCHHTE3a,
MHTO3a, Meio3a, OILJIOJIOTBOPEHHUSI,
pa3BUTHUSA u Pa3MHOXKEHUS,

WHIMBUIYAILHOTO  Pa3BUTHUS
(oHTOTEHE32a), OOPHOBI

3a CyIIECTBOBAaHUE, €CTECTBEHHOTO OTOODA,
BU1000pa30BaHus, HPUCTIOCOOIEHHOCTH
OpPTaHU3MOB K cpele OOWTaHWs, BIHMSHUS
KOMITOHEHTOB HKOCHUCTEM, aHTPOIOTI€HHBIX
W3MEHEHUH

B 9KOCUCTEMaX CBOEW MECTHOCTH,
KpyroBOpOTa BEIIECTB U TPEBpaIICHUE
SHepruu B 6uocdepe.

NP 7  chopmupoBaHHOCTE  YMEHHS
OPUMEHATh  TOJYYeHHbIE 3HaHUSA IS
OOBSICHEHHUSI OMOJIOTHUYECKUX TPOILIECCOB U

opranusma

SIBIICHWH, JUIS TIPUHATHS TMPAKTHYECKUX
pelleHrii B TOBCEIHEBHOM  JKU3HHU
C ULenpl0  obOecrmeueHHsT 0OE30IIACHOCTH

CBOETO 3/I0POBbSI U 3J0POBbS OKPYKAOIINX
Jmonien, coOMoIeHnust 370pOBOTO  0Opasa
KU3HU, HOPM TPaMOTHOTO TOBEICHHS B
OKpYy>Karoleu MPUPOTHOMN cpene;
NOHMMaHNE HEOOXOAUMOCTHU
HCMOJIb30BAHUS JOCTHKEHUM COBPEMEHHOU
onooruu u OMOTEXHOJIOTUI IS
panroHAIBLHOTO MPUPOIOTIOIH30BAHUS

IIK 5.4.
PeannzosriBa

MP 1 B) paGora ¢ nundpopmaumeii:
- BIIAJIETh HaBbIKAMU MOJTyYEHUs
nH(}OpMallK U3 UCTOYHUKOB Pa3HbIX THIIOB,

P7 c(OpMUPOBAHHOCTh
MPUMEHSTh  MOJy4YEHHbIE

YMEHUS
3HaHUSA IS
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Th
TEXHOJIOTHYEC
KM€ MPOLIECCHI
B
MAaIIMHOCTPO
UTEIIBHOM
MIPOU3BOJICTBE
c
COOIIOIEHUEM
TpeOoBaHUI
OXpaHbl
Tpyna,
0e301acHOCTH
KUZHEEATEl
BHOCTH U
3aIUTHI
OKpY>Karoleu
Cpeibl,
MPUHIIUIIOB U
METOJIOB
OCPEIKITUBOTO
MIPOU3BOJICTBA

CaMOCTOSITEIFHO ~ OCYIICCTBJIATH  TIOUCK,
aHaJu3, CUCTEeMAaTU3AIMI0 U HHTEPIIPETAIIUIO
uH(popManUuM pa3IUYHBIX BUIOB U (HOpM
NPEICTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax
C yYeToM Ha3HaYeHHs UHQPOpMAIMU U

LEJIEBOI ayJIuTOpHH, BbIOUpas
ONTUMANBHYI0 (HOpPMY TpEACTABICHUS H
BU3yaJIN3al1H;

- OOCHHUBATHL JOCTOBCPHOCTDH, JICTUTUMHOCTD
I/IHq}OpMaHI/II/I, €C COOTBCTCTBUC IIPABOBLIM H
MOPaJIbHO-3THUYCCKUM HOPMaM;

- UCIIOJIB30BAaTh CPEACTBA I/IH(bOpMaHI/IOHHBIX
u KOMMYHUKAIMOHHBIX TEXHOJIOT U B
PEIICHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX
U OpPraHMU3allMOHHBIX 3ada4 C CO6JIIOH€HI/IGM

TpeOOBaHUI PrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHCHEI,
pecypcocOepekeHus, IIPABOBBIX u

STHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

- BJIAJIETh HABBIKAMHU PACIIO3HABAHUS H
3aIUThl  MHPOpPMAIMK, HHPOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH.

JIP 23-26, 32-34

OOBSCHEHHUST OMOJIOTMYECKHX TPOIECCOB U
SIBJICHUHM, 11 TPUHIATHS TMPAKTHYECKUX
pEILIEHUI B MOBCEAHEBHOM XKHU3HU C LEIBIO
obecneucHUs 0e30I1aCHOCTH CBOCTO
3I0POBBS U 370POBBS OKPY>KAFOIIUX JIFOJICH,
coOnrofeHHsT 340pOBOro o0pa3a >KH3HH,
HOPM IPaMOTHOTO MOBEICHUS B
OKpY>Karoleu MPUPOJAHOMN cpene;
IIOHUMaHHEe HEOOXOIMMOCTH
HCIIOJIB30BAaHUS TOCTHKECHUN COBPEMEHHOU
OnoIornuu u OMOTEXHOIOT NI TUTS
palMoOHATBHOTO TPUPOIOIOIH30BAHUS
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2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJLHON JUCIHATLIMHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

Bun yueOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHUILINHBI 50
B T.4.
OcHoBHoOe coepkaHue 50
BT. U..
TEOpPETUIECKOe O0yueHUE 30
MIPaKTUYECKHUE 3aHITUS 16
KOHCYJbTaIlu1 4
IIpodeccnonanbHO OpEeHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue 12
NPHUKJIATHOTO0 MOIYJIs1)

BT. Y.:

TeopeTndeckoe o0ydyeHue

IMPAKTUYICCKUC 3aHATHUA

NuauBuayanbHbIN TPOEKT (Ia/HET)

IMpomexyTounas arrectauus (MuddpepeHHPOBaAHHDII 3a4€T)
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2.2. TemaTnuyeCcKMii IVIAH U COAePKaHME YUeOHOM JUCHMIIIIHHBI

Haumenos O0be | Dopmupyem
Conep:xanue yuye0HOro marepuasa (0CHOBHOe M MpodeccHoHAIbLHO-
anme OPHEHTHPOBAHHOE), JIA00PATOPHBIC U MPAKTHYECKUE 3aHATHS, M pre
pa3zeJioB . 4aco |KOMIeTeHIH
o Tem NPUKJIATHON MOAY.Ib (IPH HAJMYMH) R "
1 2 3 4
Paznen 1. Buosorust kak Hayka. JKuBble cUCTeMbI U UX OPraHu3auus 2
Tema 1.1. | Copep:xanune y4eOHOro MmaTepuaJia OK 02
buoJjorus JnpakTudeckne eTMHUIBI: 2 [P 9-10
Kak buonorus — Hayka o »xuBoil npupoje. CBsi3u OMOJIOTHH ¢ OOIECTBEHHBIMH, MP 1
HayKa. TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMU HayKaMH, (puinocodueit, penuruei, JIP 32-34
Oo6mast STUKOMU, ICTETUKON U TIpaBoM. Posis Ouosoruu B popMUpPOBAHUN COBPEMEHHOM
xapakTep |Hay4HOH KapTHHbI MUpa. CHCTEMa GMONOTHYECKUX HAYK.
HCTHKA MeToabl 03HaHMSI KUBOM NPUPObI (HaOIr0A€HUE, SKCIIEPUMEHT, OIIUCAHNUE,
J—— u3MepeHue, Kiaccuukanus, MOICTMPOBAHUE, CTATUCTHYECKAs 00paboTKa
JTAHHBIX ).
JXusble cucreMpl (OMOCUCTEMBI) KaK IIpeaIMeT u3ydeHus ouonoruu. Otauune
KHUBBIX CUCTEM OT HeOpraHuueckoi npupozsl. CBoHCTBa OGMOCUCTEM U UX
pazHooOpasue.
VYpoBHM OpraHu3aluu OMOCUCTEM: MOJICKYJIIPHO-TEHETUYECKUA, KIIETOUHBIH,
OpraHU3MEHHBIN, TIOMYJISIIMOHHO-BUIOBOM, IKOCHCTEMHBIH (OHO -
TreOIICHOTHYCCKHH ), OMOChepHBIi
Buj 3anaTHA: JeKIHuA
Pa3nen 2 XumMuuyeckuid COCTaB M CTPOEHHE KJIETKHU 6
Tema 2.1. | Coagep:xxaHnue yueOHOro MaTepHaJia OK -01
Xumuyeck | [luaakTudecKkue eJHHUIbI: 2 OK -02
Ui coctaB | XUMUYECKUN COCTAB KJIETKU. XUMHUECKUE 3JIEMEHThI: MaKpPO3JIEMEHTHI, OK-04
KJIETKH. MHUKpO3JIeMeHThl. Boa 1 MunepasibHble BeniectBa. OyHKIMU BOJIBI U ITP 1-11
buoJsiorny | MuHepanabHBIX BellecTB B KieTke. [loanepxkanue ocMoTH4yeckoro Oanaxca. MP 1
€CKH benku. Cocta u crpoeHue 6e1KOB. AMUHOKHCIOTHl — MOHOMEPHI OEIIKOB. JIP 1-19,
BaKHbIE He3ameHnnMble U 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. 20,22, 23-
XMMHYECK | YPOBHH CTPYKTYpPbI OEITIKOBOI MOJEKYJIbI (IEpBUYHAs, BTOPUYHAS, 26, 32-34
ue TpPETUYHAs U YETBEPTUYHAS CTPYKTYypa). XUMUYECKUE CBOWCTBA OEIIKOB.
coequHeHH | buonornyeckue pyHkunn 6enkoB. @epMeHTHI — OUOIOTHUECKHE
| karanu3aTopsl. CTpoeHne ¢pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas
cnenupuyHocTs. Kodpepmentsl. Butamunsl. OTinyus GepMeHTOB OT
HEOPraHMYECKUX KaTaJIn3aToOpOB.
VYrieBobl: MOHOCAaxXapuabl (TJIFOK03a, puO03a U 1e30KCupr003a),
Jucaxapubl (caxaposa, JIakTo3a) M MojiMcaxapusl (Kpaxmal, IIHKOTeH,
nesutono3a). buonornueckue GpyHkiuu yrieBoaos. JIunumasr:
Tpurmuepuabl, pochoaunuasl, crepousl. ['napopunsHo-ruaIpodoOHBIE
cBoiicTBa. buonornueckue ¢pynkunu unuaoB. CpaBHEHHE YTIIEBOJIOB,
0ETIKOB M JIMIUIO0B KaK UCTOUHUKOB 3Heprun. Hykinennosbie kuciotsl: JJHK
u PHK. Hykiieotu i1 — MOHOMEpHI HYKJICMHOBBIX KUCIOT. CTpoeHue u
¢ynkuuu JJHK. Ctpoenne u pynkuuu PHK. AT®: crpoenue u pynkunun
Buj 3aHsATHS: KOMOMHUPOBAHHBIH YPOK
Tema 2.2. | Copep:xanune y4eO0HOro Mmarepuajia OK-01
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Crpykryp | /AupakTnyeckue eIMHUIBI: OK -02
HO- [TuTonorus — Hayka o kieTke. Knerounas teopust — npumep OK -04
(YHKIMOH | B3aMMOACUCTBUS UJCH U (PaKTOB B HAYYHOM MO3HAHUU. METO/Ibl 3yUCHHS [P 1-11
aJibHasi KJIETKH. MP 1-3
opranm3an | Kierka xak nienoctHas xuBas cuctema. OOmme npu3Haky KIETOK: JIP 1-19,
U4 KJEeTOK | 3aMKHYTasi HapykHast MeMOpana, mojekyibl JJIHK kak renernueckuii 20,22,23-

amnmapar, cucTeMa CuHTe3a Oenka. 26, 32-34

TuIbI KJIETOK: yKapHOTHYECKas M MpoKaproTHueckasi. OcCOOeHHOCTH

CTpOEHUs IpokapuoTndeckoil kierku. Kiierounas crenka 6aktepuil.

Crpoenue 3ykapuoTHUeCKOH KieTKH. OCHOBHBIE OTIMYUS PACTUTENIBHOM,

KUBOTHOU M rpuOHOM KileTKHU. [IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK—

KJIETOYHAs CTEHKA, IMIMKOKAIMKC, X QyHKuMu. [lnazmaTuueckas memOpaHa,

ee CBOIcTBa U (PYHKIUH.

[{uromna3ma u ee opranounapl. OgHOMEeMOpaHHbIe opraHou bl KiaeTku: DIIC,

anmnapart ['osnbku, 1n3ocomsl. [1onyaBTOHOMHBIE OPraHOM/IbI KJIETKH:

MHUTOXOH/IPHH, TUIACTHIBL. [IponcxoxieHne MUTOXOHAPUI U macTua. Buabl

wiactul. HememOpaHHbIe OpraHOM bl KJIETKU: pUOOCOMBI, KIIETOUHBIN

LEHTP, LEHTPUOIH, PECHUYKH, )KT'yTUKU. DYHKIIUNA OPTraHOUOB KIIETKH.

Bxirouenusi.

SAnpo — peryasTopHslii neHTp KieTku. CTpoeHue siypa: siaepHasi 000I1049Ka,

KapuoIlla3Ma, XpOMATHH, SIIPBIIIKO. XpOMOCOMBI. TpaHCHIOPT BEILIECTB B

KJIETKE

Buja 3aHATHS: KOMOMHUPOBAHHBII YPOK

[TproOperenue onbiTa IPUMEHEHHSI TEXHUKHA MUKPOCKOIIMPOBAHUS IIPU OK-01

BBITIOJIHEHUH JTA0OPATOPHBIX padOT: OK - 02

Bup 3ansiTus: 1aboparopHas padora Nel OK -04

Crpoenue KIeTku (pacTeHUs, )KUBOTHBIE, TPHOBI) M KIIETOYHBIE BKIFOUCHUS P 1-11

(KpaxmaJ, KapOTHHOUIBI, XJIOPOIJIACThI, XPOMOILIACTBHI). MP 1-3

[TonroroBka MUKpOMpenapaToB, HAOIIOAEHHE ¢ TOMOIIbI0 MUKPOCKOIIA, JIP 1-19

BBISIBIICHHE PA3JINUMNA MEXY U3ydyaeMbIMH 00beKTaMH, (POPMYIHMPOBAHNE 90.22.2 3'_

BBIBOJIOB T

26, 32-34

Paznen 3. JKu3HeaesiTeIbHOCTD KJIETKHU
Tema 3.1 Conep:xanue yueOHOro MaTepuaJia OK-01
Oo0men OOMmeH BelecTB, WM MeTa00IN3M. ACCUMMIAIMS (TUTaCTUYECKUN OOMEH) U OK - 02
BEILIECTB M | TUCCUMWISIIMS (SHEPreTHUECKU 0OMEH) — JIB€ CTOPOHBI €UHOTO Ipoliecca OK-04
npespame | merabonusma. Posib 3aKOHOB COXpaHEHUs BELIeCTBAa U YHEPTUU B TOHUMaHUU I1P 9-10
HHE MeTabonu3ma. Tunel 0OMeHa BEUIecTB: aBTOTPO(MHBIN U reTepoTPOPHBIN. MP 1
3Hepruu B | Ponb (hepMEHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE. JIP 32-34
KJIeTKe. ®orocunrte3. CBeToBast U TeMHOBast pa3bl poTocuHTe3a. Peakunu
buocunre | porocuntesa. dpdexruBHOCTh hoTOCHHTE3A. 3HAUCHHE (POTOCUHTE3A /IS
3 DesIka. KHU3HU Ha 3emiie. Biusinue ycnoBwuii cpesl Ha HOTOCUHTE3 U CLIOCOOBI
Bupycsoi MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX pacTeHUI. XEeMOCHHTE3.

XeMocuHTe3Upyole 0akTepuu. 3HaUeHHE XeMOCUHTE3a JUIsl )KU3HHU Ha
3emie.

OHepreTuyeckuii oOMeH B KieTke. Paciernyenue BenecTs, BbIACIEHUE U
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTalbl JHEPreTHUECKOro oOMeHa.
I'mukonus. bpoxxenue u ero Buabl. KuciopoaHoe okucieHue, Ui KI€TOYHOE
nsixanue. OxucnurensHoe GochopunupoBanme. IPPHEeKTUBHOCTh
HHEPreTHYECKOro 0OMeHa.

Peakuuu marpuuHoro cunresa. ['enernueckas unpopmanus u JJHK.
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Peanuzanus reneTnueckoit HHPOpMaIUK B KiIeTKe. [ eHeTHUeCKuit KOl ¥ ero
cBoiictBa. Tpanckpunuus — Marpuunbiil cuate3 PHK. Tpancnsanus —
O6uocunTe3 6enka. Dramnsl TpaHcsauuu. Kogupoanue amuHokucaoT. Ponb
pubocom B OMocHuHTE3€e OelKa.

Hexnerounsie ¢popmbl )xu3HM — BUpYCHL. McTopust oTkpsiTus Bupycos (. 1.
HBanoBckuit). OCOOEHHOCTH CTPOCHUS M )KU3HEHHOTO LIUKJIA BUPYCOB.
Bakreprodaru. bone3sHu pacTeHwuii, ’)KUBOTHBIX U Y€JIOBEKA, BHI3HIBAEMBIC
BUpycamu. Bupyc ummynonepunmra yenoseka (BUY) — Bo3Oynutens
CIIWa. [TpodunakTuka pacrpoCTpaHSHHs] BUPYCHBIX 3a00JI€BaHUMA

Buja 3ansiTusi: KOMOMHMPOBAHHBIN YPOK

Bupa 3anstusi: madoparopHasi padora Ne2

BupycHbie n 6akTepuanbhbie 3a00eBaHuss. OOIIHMe MPUHITAITBI OK-01

MCIIOJIb30BaHUs JIEKApCTBEHHBIX BemiecTB. OCOOEHHOCTH MPUMEHEHUS OK-02

aHTUOMOTHKOB. [IpencraBieHre yCTHBIX COOOIIEHUH ¢ TTPe3eHTallueH, OK-04

MOJIFOTOBJICHHBIX IO MEPEUYHI0 HCTOYHUKOB, PEKOMEHJOBAaHHBIX TP 9-10

npenojaBareneM @oTocuHTE3. XEMOCHUHTES. MP 1

JIP 32-34

Paznen 4. PasMHoKkeHHe U HHIMBHUYaJIbHOE Pa3BUTHE OPraHN3MOB
Tema 4.1. | Coagep:xxanue yueOHOT0 MaTepHaJia OK-01
KvzHeHH | JlupakTuyecKue eTHHHUIDI: OK -02
bl IUKJI KiteTounslii WK, WU )KU3HEHHBIN UK KiIeTku. MaTepdasza u Mutos. OK - 04
KJIETKH. [Tpoueccel, npoTekatoiue B uHTEpdaze. Permkarus — peakus ITP 9-11
®opmbl matpuyHoro cunte3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HabOp — MP 1-3
pa3MHoOXKe | KapuoTHuIl. JIUIUTOMAHBINA U TalUIOWTHBIA XPOMOCOMHBIE HAOOPBHI. JIP 1-19,
HHSA XpomaTtuasl. [{lutonornueckue OCHOBbI PA3MHOKEHUS U UHANBUYAJIBHOT'O 20,22,32-34
OpPraHu3M | pa3BUTHs OpraHu3MoB. Jlenenue kieTku — Muto3. CTaauu MUTO3A.
OB [Tporueccyl, MpOUCXOAsIINE Ha PAa3HBIX CTAAUIX MUTO3a. buonoruueckuii

cMmbIca muTo3a. [IporpamMmmupyemast rubesb KIETKH — aromnTo3.

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecriosoe 1 nmojosoe. Busl 6ecrionoro

PasMHOXKEHUS: IeJIeHUE HaJIBOE U TIOYKOBAHUE OJHO U MHOT'OKJIETOUHBIX,

cropooOpa3oBaHue, BereTaTUBHOE pa3MHOXKeHHe. FIcKycCTBeHHOE

KJIOHUPOBAHHE OPTaHU3MOB, €r0 3HaUEHHE IS CeNIEKLINH.

[TonoBoe pasmMHOXeHHUE, €ro OTIMYUs OT Oecrionoro. Meito3. Ctaauu

Meiio3a. [Iporeccel, nporcxoadime Ha cTaausax Meosa. [loBenenne

XpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE

Meno3a. ['ameTorenes — nmporecc 00pa3zoBaHuUs MOJTOBBIX KIETOK y

KUBOTHBIX. [10JIOBEIE XKene3bl: CEeMEHHHUKH U SIMYHUKU. OOpazoBaHue U

pPa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u, SHIEKIIeTKa) —

criepmaTorenes v oorene3. OCOOEHHOCTH CTPOCHUS SUIICKIETOK 1

cnepmaro3onioB. OmionorBopenue. [lapreHorenes

Buja 3aHATHS: KOMOMHUPOBAHHBII YPOK
Tema 4.2. | Coagep:xaHnue yueOHOT0o MaTepHaJia OK 01
NuauBuny | Jlugakrudeckue eTHHHUIBI: OK -02
aJIbHOe WNunuBuayansHoe pa3BUTHE (OHTOTeHE3). DMOPHOHATBHOE pa3BUTHE OK -04
pasBuTHe | (3MOpHOreHes). ITarnbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX ITP 9-11
OPraHM3M | JKUBOTHBIX: IpOOJIeHHE, TacTpyIsALus, opraHoreHes. [loctaMmOpruonanbHoe MP 1-3
OB pasBuTHe. TUITBI TOCTAMOPUOHATBHOTO PAa3BUTHUS: MPSAMOE, HETIPSIMOE JIP 1-19,

(fmunHOYHOE). BaustHue cpesibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, 20,22, 32-

CHOCOOHBIE BBI3BIBATh BPOXKAECHHBIE YPOACTBA. POCT U pa3BuTHE pacTeHUM. 34

OnroreHes IBCTKOBOI'O PACTCHUS: JIBOMHOE OIJIOAOTBOPCHUC, CTPOCHUC
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CCMCHH, CTalUN PA3BUTHUA
Buj 3aHsiTHA: KOMOMHUPOBAHHBIH YPOK

Pa3pnen S. HaciieancTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB
Tema 5.1. | Coaep:xkaHue yueOHOT0 MaTepHaJia OK-01
3akonoMe | J/IugakTHYECKHE eIHHHIIbI: OK -02
pHOCTH [Ipeamer u 3agaun reHeTUKH. POJIb ITUTOIOTHHM ¥ SMOPHOJIOTHH B OK - 04
HacJIe0BA | CTAHOBJICHHH T'€HETUKHU. BKi1ag pocCHiCKUX U 3apyOC)KHBIX YUEHBIX B ITP 9-11
HUS. pPa3BUTHE TEHETUKU. METO/Ibl TEeHETUKH (THOPHI0TOTHICCKUH, MP 1-3
CuemnJieHH | ITUTOTeHETUYECKHUM, MOJICKYJIIPHO-TeHeTHYeCKHi ). OCHOBHBIC TEHETHYECKHE JIP 1-19,
oe noHATUsA. ['eHeTHYecKass CMMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPELIMBAaHUMN. 20,22,32-34
HacJIe0Ba | 3aKOHOMEPHOCTH HACJIEIOBaHUsI MPU3HAKOB, ycTaHOBIEeHHbIE . Mennenem.
HHE MounorubpunHoe ckpeuBaHue. 3aKoH eIMHO00pa3usi THOPUIIOB IIEPBOTO
NPU3HAKO | nokoseHus. [IpaBuiio noMuHUpOBaHuUs. 3aKOH pAaCUIEINIEHUs IPU3HAKOB.
B I'unoresa yncroTel ramer. I1osIHOE ¥ HENOJIHOE JOMUHUPOBAHMUE.

Jurubpuanoe ckpenBanyue. 3aKOH HE3aBUCUMOT0 HAaCJIeIOBAHUS

pU3HAKoB. L{uToreHeTnueckre OCHOBBI AUTUOPUIHOIO CKPEIIUBAHMSL.

AHanuzupyroliee ckpeuiuBanue. Vcrnonb3oBaHue aHaIU3UPYIOLIETO

CKpEIMBAHUS JUIsl ONIPEIEJIEHNs TEHOTUIIa 0COOU.

CuennenHoe HaciiejoBaHue npusHakoB. Pabora T. Moprana no

CLICIUIEHHOMY HacJieJJoBaHUIO TeHOB. HapylieHue cuernieHus reHoB B

pe3ysbTare KpOCCUHIoBepa. XpoOMOCOMHas TEOPHUsl HACIIEICTBEHHOCTH.

I'eneTn4ecKue KapThl.

['eneruka nosia. XpoMOCOMHOE ONpeiesieHUE 1oja. AyTOCOMBI U MOJIOBbIE

XpoMocoMBbL. ['oMorameTHbIe U reTeporaMeTHele opranu3Mel. HacnenoBanue

MPU3HAKOB, CLIETIJICHHBIX C MTOJIOM

Bua 3ansiTua: Jekuus

Buj 3ansTus: Jaboparopuas paéora Ne3 OK-01

Pemennie reHeTUYECKUX 33/1a4 Ha ONPEIEICHUE BEPOITHOCTH OK - 02

BO3HUKHOBEHHS HACJIEJICTBEHHBIX MPU3HAKOB MIPH MOHO-, JH-, OK - 04

MOTUTHOPUIHOM M aHATH3UPYIOLIEM CKPEIIUBAHUU, COCTABICHUE ITP 9-11

TEHOTUITUYECKUX CXEM CKpEIIBaHUS. MP 1-3

3akonbl T. Moprana. CuenyieHHOe Haciae0BaHNuEe T€HOB, HAPYILIEHUE JIP 1-19,

cuerienns. HacnenoBanue Mpu3HaKoB, CIEIUIEHHBIX C TIOJIOM 20,22,32-34
Tema 5.2. | Coagep:xxanue yueOHOTo MaTepHaJia OK-01
3akoHome | /lugakTHUYECKHE e JHHHIIbI: OK -02
pHOCTH W3meHunBOCTh. BUJIbI H3MEHUNBOCTH: HEHACIIEICTBEHHAS U OK -04
H3MEHYMB | HaclIeICTBEHHas. POk cpeabl B HEHACIEACTBEHHON N3MEHYMBOCTH. [P 1-11
OCTH. XapaxkTepucTuka MOAU(PUKAITMOHHON U3MEHUNBOCTH. BapualoHHslii psa u MP 1-3
I'eneruxka | Bapuanmonsas kpusas. Hopma peakiuu npusnaka. KonnuectBeHHbIE U JIP 1-19,
YeJI0OBEKA | KaueCTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBONCTBA 20,22, 23-

MOIU(DUKATTIOHHOW U3MEHUYNBOCTH. 26, 32-34

HacnencrBennas, Wiind reHOTHINYECKAs U3MEHYHUBOCTL. KoMOMHAaTHBHAS
M3MEHUYUBOCTh. Meii03 U MOJIOBOM Mpoliecc — OCHOBa KOMOMHATUBHON
M3MEHYUBOCTH. MyTalimoHHast U3MEHUYMBOCTh. Kiaccudukanus MyTanuii:
TE€HHbIEC, XPOMOCOMHBIE, T€HOMHbIE. HacToTa M IPUYMHBI MyTallUM.
MyrtareHHsie (GakTOpbl. 3aKOH TOMOJIOTHYECKUX PSII0B B HACIIEICTBEHHOM
W3MEHUYMBOCTH.
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Pemienue 3agau Ha onpeeneHue BEPOSITHOCTA BOSHUKHOBEHUSI
HACJIEJICTBEHHBIX MPU3HAKOB MPH PA3JIMYHBIX TUIIAX B3aUMOJEHCTBUS T'€HOB,
COCTaBJICHHE T€HOTUITMYECKUX CXeM cKpelnBaHusi COCTaBICHHE U aHAU3
POJIOCTIOBHBIX YEJIOBEKA.

['eneruka yenoseka. Kapuorun uenoBexka. OCHOBHBIE METO/IbI T€HETUKHU
YeJI0BEKA: T€HEAJIOTHUECKUM, OJU3HEIIOBBIN, IIUTONCHETHYECKUM,
OMOXMMHYECKHUN, MOJIEKYJIIpHO-TeHeTUUeCKUd. COBPEMEHHOE OIIpE/IEIICHHE
TEHOTHIA: TTOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHUE, B TOM
gucie ¢ momonnsto ITI[P-ananusa. HacneacTBenHbie 3a001€BaHMS YEIOBEKA:
reHHble 00J1e3HU, OOJIE3HH C HACIEACTBEHHOMN MPEIpPacoIOKEHHOCTBIO,
XpoMocoMHBIe 0osie3Hr. COMaTHYECKUE U TeHEPATHBHBIC MYTallUH.
CtBoJsioBBIC KJIETKU. [IpUHITUIIBI 310pOBOTO 00pa3a KU3HU, TUarHOCTHKH,
PO UIAKTUKH U JICYCHHS TCHETHUECKUX Oosie3HeH. MeTMKO-TeHeTUUeCKOoe
KOHCYJbTHUPOBaHUE. 3HAYECHNE MEIUIIMHCKON T€HETUKH B MIPEOTBPALICHUN
1 JICUYCHUH I'eHETHYCCKHUX 3a00JIeBaHUN YeI0BeKa

Buja 3ansiTusi: KOMOMHMPOBAHHBIN YPOK

OK-01
Buj 3ansaTus: naboparopHas padora Ned OK - 02
N3y4eHrne n3MEHYMBOCTH, IOCTPOEHUE BapUALIMOHHON KPUBOM OK -04

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

Pa3nes 6. JBoslonoOHHAs OMOJIOTUSA

Tema 6.1. | Cogep:xxanue yueOHOT0 MaTepHaJia OK-01

JBosonu | /lngakTuyecKkue eIUHUIbI: OK -02

OHHAasi [TpenmnochbuIKu BOSHUKHOBEHHS 3BOJIIOIMOHHON T€OPUH. DBOIIOIMOHHAS OK - 04

Teopus Teopus U e€ MeCTO B OMONIOTHHU. BiHsiHIE SBONIOIIMOHHOM TEOpUHU Ha ITP 9-11

u ee pa3BUTHE OMOJIOTUH U JpyruX HayK. CBUIETENbCTBA 3BOIOIHH. MP 1-3

MecTo [TaneoHTONMOTMYECKHUE: TTOCIIEAOBATENLHOCTD MOSBICHUS BUI0B B JIP 1-19,

B NaJICOHTOJIOTUYECKOM JIeTonucH, nepexogHsie popmbl. buoreorpaduyeckue: 20,22,32-34

OMOJIOTMH. | CXOJCTBO M pa3nuyue ¢ayH U (GpIop MaTepUKOB U OCTPOBOB.

Mukpo3Bo | OMOpHOIIOTHYECKHE: CXO/ICTBA U PA3INUUs YMOPHOHOB Pa3HBIX BUIOB

JIIOLUS. M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,

Makpo3B0 | aHaOTUYHBIE, PyAUMEHTapHBIC OPTaHbl, aTaBU3MbL. MOJIEKYIISIpHO-

JIOL U OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U OCHOBHBIX

MeTabOoIMYECKUX MYyTeH Y BCEX KUBBIX OPraHU3MOB.

OpomononHas teopust Y. Jlapsuna. [Ipeanocsiiki BO3HUKHOBEHUS
JapBUHMU3MA. [[BUXKyIIMe CUITbI SBOJIIOLIMM BUIOB 110 J[apBUHY (M30BITOYHOE
Pa3MHOXEHHE ITPU OIPAaHUYEHHOCTH PECYPCOB, HEOTIpeAeIEHHAs
M3MEHYUBOCTb, OOpH0OA 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD).
Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocCHOBHBIE TOJTOKEHUSI.
Muxkpososmtonus. [Tomynsius Kak eTuHUIA BUAA U SBOJIIOLUU.
JBuxyniue cuibl (pakTOpbl)3BOIIOIMHN BUIOB B IpUpojie. MyTallMOHHBIH
npolecc 1 KOMOMHATUBHASI N3MEHYMBOCTb. [lomynsinoHHbIe BOJTHBI U
npei¢ renos. M3omsus u murpanus. EcrectBenHbIi 0TOOD —
HanpaBJOMui GakTop 3BoIOIHH. DPOPMBI €CTECTBEHHOTO 0TOOpA.
[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yabTat 3BOIIOIUH. [Ipumepsl
npucnocoOaeHnit y opranuzMoB. ApoMopdo3bl 1 uanoananTauuu. Bua u
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BugooOpazoBanue. Kpurepuu Buga. OCHOBHBIE (OPMBI BHI000pa30BaHMS:
reorpagpuueckoe, 3KOJI0rHUECKOE.

MaxponsBosrorusi. @opMbl 3BOJIIOLUU: (UIIETHYECKAs], TUBEPreHTHAs,
KOHBEPreHTHasl, mapasuiesibHas. HeoOpaTHMOCTh 3BOIIOIMN

Buja 3aHATHS: KOMOMHUPOBAHHBII YPOK

Pa3znen 7. Bo3HUKHOBeHHE M pa3BUTHE KM3HHU HA 3emJie

Tema 7.1.
3apoxkaen
He

H
pa3BuTHE
JKU3HU,
Cucrema
opraHmuyvec
KOIo
Mupa.

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

Conep:kanue y4eOHOTr0 MaTepuaJia

JuaaKkTu4yeckue eIMHNIbI:

JlonayuyHble npeaCTaBICHUS O 3apOKICHNUHN KU3HU. HayduHble runoresbl
BO3HHUKHOBEHUS KU3HU HA 3emiie: abMOreHe3 U MaHcrnepMus. XuMudeckas
IBOIOIINS. AOMOTCHHBIN CHHTE3 OPraHUYEeCKUX BEIICCTB U3
HEOPTraHUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOM
sBosonny. HavanpHbie dTambl Ononorudeckoi somronuu. [ unoresa PHK-
mupa. opMupoBaHrue MEMOPaAHHBIX CTPYKTYP H BOSHUKHOBCHHE
NpoTOKJIETKH. [lepBble KIETKH U UX IBOIIOIHUSA. DOPMUPOBAHUE OCHOBHBIX
TPYIII )KUBBIX OPTAaHU3MOB.

PazButue xxu3Hu Ha 3emMIie 1o 3pam u nepuogam. Karapxeit. Apxeickas u
npotepo3oiickas 3psl. [laneo3oiickas 3pa u e€ nepuoIbl: KeMOPUHCKUIA,
OPJIOBUKCKHIA, CHITYyPUHCKUIA, IEBOHCKU, KAMEHHOYTOJIbHBIMN, IEPMCKHUH.
Me3so30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKUHI, MEJIIOBOM.
Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MaJIeOreHOBbINA, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

Cucrtema OpraHM4ecKkoro Mupa Kak oTpaxkeHue 3Boronn. OCHOBHbIE
CHUCTEMAaTUYECKUE IPYIIIbl OPraHU3MOB. XapaKTepUCTUKA KJIMMaTa U
reoJIOTMYecKuX npoueccoB. OCHOBHBIE 3TAIlbl 3BOJIIOLMN PACTUTENIBHOIO U
YKUBOTHOTO MUpa. ApoMop(do3bl y pacTeHuil 1 )KuBOTHBIX. [losiBieHME,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Buj 3aHsiTHSA: KOMOMHUPOBAHHBIH YPOK

OBoironus 4ea0BeKa. AHTPOIIOIOrHs KaK Hayka. Pa3BuTHe NpencTaBiIeHuil o
IIPOUCXOXKIEHNN YeJI0BeKa. MeTobl n3yueHus anTponoresesa. Cxoacrsa u
pa3IuyuMsl YyesIoBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHE YEJIOBEKa.
JBuxymiue cuibl (pakTopsl) aHTpornorenesa. Hacnencrsennas
M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU,
U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJIEHUE, PEUb

DBoIOIMS YeTI0BeKa. AHTPOIIONOr | KaK Hayka. Pa3BuTHe npeacraBieHui o
IIPOUCXOXKICHNUN YesloBeKa. MeToibl n3yueHus antpornorenesa. Cxoacrsa u
pa3IuyuMsl YeJIoBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHE YEJIOBEKa.
JBuxymiue cuibl (pakropsl) anTpornorenesa. Hacnencrsennas
M3MEHYUBOCTb U €CTECTBEHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH,
U3TOTOBJICHHE OPYAUN Tpy/Aa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaJIUU ¥ BETBU 3BOJIOIUH YEIOBEKA: aBCTpAIIONUTEKH, HenoBek
yMmenbli, HenoBek npsAMoxXoasiuni, YemoBek HeanaepranbCkuii, Yemosek
pa3yMHBIN COBpeMEHHOT0 ThMa. Haxoaku HCKOMaeMbIX OCTaHKOB, BPEMsI
CYIIECTBOBaHMS, 00JIACTh paclpocTpaHeH s, 00BEM TOJIOBHOTO MO3ra, 00pa3
YKU3HU, OPYIUSL.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PACKL: €BPOIICOUIHAS
(eBpasmiickasi), HETpO-aBCTPAJIOUIHAS (IKBATOPUAIbHAS), MOHTOJIOUTHAS
(a3uarcko-amepuKaHckas). YepThbl MPUCIIOCOOICHHOCTH MIPECTaBUTENEH
4eJI0BEUYECKHUX PAC K YCIOBUSAM CYLIECTBOBaHMs. EAMHCTBO 4enoBeUeCKUX

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
[P 9-11
MP 1-3
JIP 1-19,
20,22, 32-
34
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pac. Kputuka pacusma
Buj 3aHsiTHA: KOMOMHUPOBAHHBIH YPOK

Buj 3ansaTus: saboparopHas padora NeS
EnuncTBO UyenoBedeckux pac. Bpems u mytu pacceseHus 4enoBeka 1o
IUIAaHETE

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

Pa3nes 8. OpranusmMsel M OKpysKaomas cpeaa

IIpodeccnonanbHO OpEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHMe TPUKJIAJTHOTO0

MOYJISA)

Tema 8.1. | Coagep:xxanue yueOHOTr0o MaTepHaJia OK-01

JKouorus JupaKkTuyeckue eAUHNLBI: OK - 02

Kax DKOJIOTHS KaK HayKa. 3aJjauM U pa3/ieiibl SKOJOTUHU. MeToabl SKOJIOTHYECKUX 8112 0047

223:;1’1 MCCIE0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA. p 1 10

A Cpenpl oOuTaHUs OPraHU3MOB: BOAHASI, HA3€MHO-BO3AYIIIHASI, TOUYBEHHAS, MP 1

) BHyTpUOpraHu3MeHHas. Dkonorunyeckue dakropsl. Kiaccudpukamms

JKog0rn4 JIP 23-26,

ecKme 9KOJIOTHYECKHUX (PaKTOPOB: aOMOTHYECKHE, OMOTUYECKHE U aHTPOIIOTEHHBIE. 97.31 30-

(baxTopHI JlelicTBuE 5KOIOTHYECKUX (PaKTOPOB HA OpPraHU3Mbl. AOMOTHYECKUE 34 "

D KOTOTHY (bakTOopHI: CBET, TEMIIEpaTypa, Bnamflocn,. doronepnoansm. K 5.4

[TpucnocoOieHns OpraHu3MoB K JIeHCTBHIO aOMOTHYECKHX (haKTOPOB.

ecxme buonorunueckue putmsl. buotnueckue gaxkropsl. Buasl Onotnyeckux

xapakrep B3aMMOJCMCTBUI: KOHKYPEHIIMS, XUIHUYECTBO. [lapasutusm, MmyTyanusm,

HerHen KOMMEHCAJIN3M (KBapTUPAHCTBO, HaXJI€OHMYECTBO), AaMEHCAIIU3M,

Eonym{un HeUTpaau3M. 3HaueHre OMOTUYECKUX B3aUMOJICHCTBUM /JIs CYIIECTBOBAHUS

OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU Nonynaunyu. OCHOBHbIE MOKa3aTeNn
HOMYJISILIMK: YUCIEHHOCTb, IFIOTHOCTb, POXKIaEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJnHaMuka YMCI€HHOCTH MOMYIISIIUU U €€ perysius

Buj 3aHATHA: KOMOMHUPOBAHHBIH YPOK
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Bupj 3ansaTus: saboparopHas padora Ne6

OK-01

Bnusaue abuotnueckux (pakTopoB Ha yesioBeKa (HU3KHE U BHICOKHE OK - 02
TEMIIEPATYPBHI). OK- 04
M3yueHre MeXaHU3MOB aJaNTallil OPraHU3Ma YeJI0BEeKa K HU3KUM U OK - 07
BBICOKMM TeMIEpaTypaM U 0ObSICHEHHE MOTyYSHHBIX PE3YJIbTaTOB U ITP 1-10
dbopMyIupoBaHKE BEIBOIOB (MMMCHBMEHHO) C UCTIOIB30BAHUEM HAYYHBIX MP 1
TIOHSITHIA, TECOPUI U 3aKOHOB. JIP 23-26,
27-31, ,32-
34
Buj 3ansitusi: 1abopatopHasi padora Ne7 OK-01
N3ydeHune u nocTpoeHue 1eneil nuTanus OK -02
OK- 04
OK - 07
ITP 1-10
MP 1
JIP 23-26,
27-31, ,32-
34
Pa3nen 9. CoolmecTBa M 3K0JI0rHYeCKHE CHCTEMbI
IIpodeccuoHaIbLHO OPEHTHPOBAHHOE coAep:KaHMe (CoAep:KaHue PUKJIATHOIO
MOYJISA)
Tema 9.1. | Coagep:xxaHnue yueOHOro MaTepHaJia OK-01
CooOmiect | JIugakTuyecKue e THHHUIbI: OK -02
Ba Coo01uiecTBo oprannu3mMoB — 6uoreHo3. CTpyKTyphl OMOLIEHO3a: BUOBas, OK- 04
OpPraHM3M | IpOCTpaHCTBEHHas, Tpoduueckas (muiieBas). Buabi-noMmuaanTel. CBs3u B OK - 07
0B, OHOLIEHO3E. ImP 1-11
IKOCHCTEM | DKOJOTHUecKrue CUCTeMBI (9KocucTembl). [ToHsTHE 00 3KOCHCTEME 1 MP 1-3
bl 6uoreoneHo3e. PyHKIMOHAIbHbIE KOMIOHEHTHI 9KOCUCTEMBI: IPOAYLIEHTHI, JIP 1-19,
IIpupoan | KOHCYMEHTHI, peayleHThl. KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B 20,22, 23-
ble skocucreMme. Tpopuueckue (MuiieBble) ypoBHU SKOcHCcTeMBI. [InieBsie 26,27-
IKocHcTeM | 1ienu U ceTu. OCHOBHBIE MMOKA3aTEIN YKOCUCTEMBI: Onomacca, mpoayKITHsI. 31,32-34
bl. DKOJIOTUYECKHE MUPAMUJIbL: TPOAYKLNHU, YUCIEHHOCTH, OOMAacCHhI. [IK 5.4
buocdepa | CpoiicTBa 3KOCHCTEM: YCTONYUBOCTh, CAMOPETYJISLUS, Pa3BUTHE.
- Cyxkueccusi.
riaodanbH | [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI PEK U 03Ep. DKOCUCTEMA XBOWHOTO
ast WY TMIMPOKOJIMCTBEHHOTO Jieca. AHTPOIIOTEHHBIE YKOCHCTEMBI.
JIKOCHUCTEeM | ATpo3KocUCTEMBI. Y pOo3KocucTeMbl. buonornueckoe u Xo3siiicCTBEHHOE
a 3emJn. 3HAYEHHE arpodKOCHUCTEM U ypboskocucteM. bropasHooOpasue kak GpakTop
Bimsinue | ycroitunBoctu sxocucteM. CoxpaHeHne OMOJI0rMYecKoro pasHoo0pasus Ha
a”HTpomnore | 3emie.
HHBIX VYuenue B. U. Bepnanckoro o 6uocdepe. ['panniibl, cocTaB U CTPYKTypa
(daxTopoB | Guoctepsl. XKusoe BemecTBo u ero pyHkiun. OcobeHHocTH 6uocheps! Kak
Ha rio0anbHO sKocucTeMbl. J[luHaMuyeckoe paBHOBecHE U 0OpaTHas CBsI3b B
onocdepy. | Guochepe. KpyroBopotsl BemecTB 1 OHOreOXMMUYECKHE IIUKIIBI 3JIEMEHTOB
Bimmsinue | (yriepoja, a3ota). 30HaIBHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.
counajgbH | YenoseuecTBo B 6nocepe 3eMian. AHTpOIIOreHHble U3MEeHeHus B Ouocgepe.
o- ['moGaneHbIe 3K0TI0THUECKUE MTPoOsieMbl. CoCyleCTBOBaHUE MTPUPOIBI U
3KoJIoruye | yenoneuecTBa. CoxpaHeHue OMopazHOOOpa3us Kak OCHOBA yCTOWYMBOCTH
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CKHX
(pakTopos
HA
310pOBbE
YeJIOBEKA

6uocdeprl. OCHOBa pallMOHAILHOTO YIIPABICHHS IPUPOTHBIMU pECypcaMu U
UX UCMOJb30BaHuE. JlOCTHKEHHsI OMOIOTUU M OXpaHa MPUPO/IBL.

3710poBbE U €ro cocTaBisAromue. PakToOpsl, MOJ0KUTEIBHO U OTPULIATEIBHO
BJIMSIIOIIME HAa OPTaHU3M uenoBeka. [Ipobiema TeXHOTeHHBIX BO3CHCTBUI
Ha 37I0POBhE YEIOBEKA (JIEKTPOMATHUTHBIC TIOJIs, OBITOBAS XUMUS,
M30BITOYHBIE IIYMBI, pagualus U T.11.). Agantanus opraHu3Ma 4eaoBeka K
daxTopam okpysxatouiei cpeasl. [IpuHnuner popMupoBaHus
3/10poBbecOeperaromiero nopeAcHus. Puznyeckas akTUBHOCTD U 3/I0POBBE.
broxuMmuueckne aceKThl PAllMOHAIBHOIO ITUTAHUS

Buja 3ansiTusi: KOMOMHMPOBAHHBIN YPOK

Bupa 3anstus: 1adoparopHas padora Ne§

YMmcTBeHHas paboTocnocoOHOCTh. BiusHre mponu3BoCTBEHHBIX (PAKTOPOB
Ha OpPTraHu3M YeJIOBEeKa.

OBnazneHre METoJaMH OIpeieIeHHs ToKa3aTeNeil yMCTBEHHOM
paboTocrnocoOHOCTH, OOBSICHEHHE MOJIYYEHHBIX PE3yJIbTaTOB U

dbopMynupoBaHUe BBIBOJIOB (MMMCbMEHHO) C UCTIOJIb30BAHUEM HAYYHBIX OK-01
HOHSITUN, TEOPHUI U 3aKOHOB OK - 02
OK- 04
OK - 07
[P 1-11
MP 1-3
JIP 1-19,
20,22, 23-
26,27-
31,32-34
[IK 5.4
Pa3nen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH
Copepxanue yueOHOIro MaTepuasa
Tema 10.1. | IngakTuvyecKkue eAMHULBI: OK -01
Cenexnusi | Ceneknus Kak Hayka U MPOLECC. 3apOKICHUE CETEKIINU U IOMECTUKALIHS. OK - 02
KAaK HAyKa VYyenne H. 1. BaBunosa o 1ieHTpax MHOT00Opasusi U MPOUCXOKACHUS OK- 04
u npouecc. | KYTBTYPHBIX pactenuid. LleHTphl MPOUCXOXKACHHS TOMAITHUX JKUBOTHBIX. OK - 07
OCHOBBI Coprt, nopoaa, mramm. CoBpeMEHHBIE METOJIBI CEJIEKITMU. MacCOBBIi P 1-11
GuoTexno | A MHAMBUIYAIbHBIN OTOOPEI B CENCKIMH PACTCHUI 1 XKUBOTHBIX. OIeHKa MP 1-3
— JKCTEphEpa. bIU3KOPOACTBEHHOE CKEGHLI/IBE{HI/IC — uHOpuauHr. Yucras JIP 1-19,
Brorexno | HHAL CkpemuBaHue YUCTHIX JIMHUM. ['eTeposuc, I/IJ'I'ITI ruOpuHas cua. 20,22, 23-
- Hepoacteennoe ckpemuBanue — ayropuauar. Otnanénnas ruopuansaius u 26.97-
eé ycnexu. VIcKycCTBEHHBIN MyTareHes3 ! MOoJIy4eHUe NOJIAILIONI0B. '
B IKUSHI 1 JIOCTH>KEeHHS CEJIEKIIMN PACTCHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB 31,32-34
npogeccu buotexHosorus kak oTpaciab NPOu3BOACTBA. [ €eHHast HHKEeHepHrs. DTarbl
U

co3nanus pekomObunantHoi JIHK u Tpancrennsix opranusmos. Kiierounas
nHxeHepus. Knerounsle KynbTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOKEHHE
pactennii. KnoHnpoBaHHe BBICOKOITPOIYKTUBHBIX CEIBbCKOXO035IMICTBEHHBIX
OpPraHu3MOB. DKOJOrHYeckue u 3tTndeckue npodieMsl. MO — reneTnuecku
MOIU(HUIIMPOBAHHBIE OPTAHU3MBI.

OCHOBHBIE HaNpaBJIEHUS] COBPEMEHHON OMOTEXHOJIOTUH B
npodecCHOHATIBLHOM 1eATeNFHOCTH YesloBeKa. MeToabl OMOTEXHOJIOTHH.
OOBeKThl OMOTEXHOJIOTHU. JTHKA OMOTEXHOJIIOTUYECKUX U TeHETHUECKUX
sKcniepuMeHToB. [IpaBuia nmoucka u aHaan3a OMOIKOIOTUUECKOM

22




uH(OpPMAIIUK U3 PA3TUYHBIX HICTOYHUKOB (HayyHas M y4eOHO-HAYyIHAS
JauTepaTypa, CpecTBa MaccoBol nH(MopManuu, cetb HTEpHET U ApyTHUe)
Buj 3aHsiTHA: KOMOMHUPOBAHHBIH YPOK
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
MOYJISA)
Pa3nen 11. Pemienue keiicoB B 00,1aCTH OMOTEXHOJIOTHH 2
Conep:kanue y4eOHOT0 MaTepuaJa
Tema 11.1 | lugakTyeckne eTHHUIbI: OK -01
Pernenue buotexHosorus kak Hayka u Ipou3BoACTBO. OCHOBHbBIC HAIIPaBICHUS OK-02
KelicoB B | COBpEMEeHHON OnoTexHONIOrnu. MeTo el OnoTexHomorun. OObEeKTHI OK- 04
o6aacT OMOTEXHOJIOIMU. DTHKA OMOTEXHOJIOTMYECKHUX U FEHETUUECKUX OK - 07
6uorexmo | 2Kcnepumentos. [IpaBuina noncka u anannsa GMOIKOJIOTUYECKOH [P 1-11
Hor| UHPOPMALIUY U3 PA3IMYHBIX HCTOYHUKOB (HaydyHas ¥ yueOHO-HaydHas MP 1-3
JTUTEepaTypa, CpecTBa MaccoBoi MH(poOpManuu, cetb UHTEpHET U ApyTHUE). JIP 1-19,
Pa3zBuTHE OMOTEXHOJIOTHH C MPUMEHEHHEM TEXHHUECKUX CHCTEM 20,22, 23-
(OmonnxeHnepus, ononHpopMaTHKa, OMOHUKA) U MX IPUMEHEHUE B KU3HU 26,32-34
YeJI0BEKa, IIOUCK U aHAIN3 UHPOPMAIUK U3 Pa3IMYHbIX HCTOYHUKOB [IK 5.4
(HayuyHast U yueOHO-Hay4YHas JUTEpATypa, CPEACTBa MACCOBOM MH(MOpMAIIUH,
ceTb MHTEpHET U npyrue)
Ketficpl Ha aHaM3 HHPOPMALIUU O PA3BUTUU OMOTEXHOJIOTHI ¢ TPUMEHEHHEM
TEXHUUYECKUX CHCTEM (TI0 TPYIIIam)
IIpakTH4yeckoe 3aHsATHE
Koncyabt 4
anum
Bcero: 50
1. YCJIOBMUS PEAJIN3AIIMA TPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JAUCHUIIJINHBI
3.1. Jas peaau3zauMd MNPOrpaMmbl JAUCUMIUIMHBI JO/LKHBI ObITh MPeIyCMOTPEHbI

cIeaAyrmue CriecquaJIbHbI€ IIOMEIICHUSA
Kabuner ((EI/IOJ'IOI‘I/II/I», OCHAILIEHHBIH O60py,Z[OBaHI/IeMZ Me6eHL, JO0CKa, MCJI, HarjIsJHbIC mocoous

(KOMILJIEKThl y4eOHbIX TaONMIl, IJIAKATOB), TEXHUYECKHUMH CpPEICTBAMH OOy4YEHHUS: KOMIIBIOTEpP C
yCTPOMCTBAMM BOCIIPOM3BEJCHUS 3BYKa, IMPUHTEP, MYJIbTHUMEIUA-IPOEKTOP C OHKPaHOM, YKa3Ka-
IIPE3EHTEP AJIS IPE3EHTALNM.

JlaGopaTopusi, OCHameHHass OOOpPYyJOBaHWEM I TIPOBEJICHUS 3aHATHH: MHUKPOCKOIIHI,
CEKyHJIOMep, TOHOMETp, J1JabopaTopHas nocyaa (IpoOUpKH, MOJCTABKH Ui MPOOUPOK, MUHIIETHI, TECOK,
CTYIIKH C MECTUKaMHU, MTPEeIMETHbIE Y TTOKPOBHBIE CTEKJIA, CTEKJIIHHbIE TAJIOUKH, IPETapOBaIbHbIE UTJIbI,
¢uibTpoBasibHAs Oymara (caiadeTku), cTakaHbl) THIIEPTOHUYECKUI pacTBOp Xjopuaa HaTpus, 3%-HbIH
pacTBOp MEPOKCHIa BOAOPOAA, pacTBOP Hoja B MOIMCTOM KaJMH, TIUIEPUH, KIIyOHH KapToQes, JUCT
9J10/1eW KaHAJACKOH, IO/ PsIOMHBI OOBIKHOBEHHOM (psIOMHBI UM TOMATa), JIYK pernyarblii, pa3BeJCHHbIC B
BOJIE IPOXIKH).
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3.2. UnpopMannoHHoOe o0ecniedeHre peajn3anuu 00y4eHHs

Jiis peanuzaniu mporpamMmbl  OMONMHMOTEYHBIH (OHJ KMMEeT MeyYaTHbIE W/WIIM DJIEKTPOHHBIC
oOpa3oBaTenbHble ¥ HMH(OpPMALIMOHHBIE PECYpPChl, PEKOMEHAyeMble [IJIsi HWCIOJIb30BaHUA B
00pa30BaTeIbHOM MPOIIECCE:

OcHOBHbIE HCTOYHHUKH:
3.2.1. DnekTpoHHbIE U3aHus (DIEKTPOHHBIE PECYPCHI):

1. AradonoBa A.b. buonorus: 06a30BbIii ypoBeHb: y4eOHUK /Jisi 00pa30BaTEIIbHBIX OpraHU3aIlui,
peam3yronmx 00pa3oBaTeNbHBIC MPOrPaMMBI CpelHero npodeccuonansHoro obpa3oBanus/A.b.
Aragonona, A.A. Kamenckuii, B.1. CuBornasos.-2-¢ u3a. — Mocksa: IIpocsemenune, 2025.- 272
c.-ISBN  978-5-09-124905-7.-  TeKCT:3JeKTPOHHBII//DNEKTPOHHBI  pecypc  LUpPOBOH
o0OpasoBatenbHON CpeIbl CIIO PROF oOpa3oBaHue: [caiiT].-
URL:https://profspo.ru/books/148965
JlonoTHUTeIbHbIE UCTOYHUKH:

1. Tlaceunuk,B.B. buonorus. 10 kmacc (yramyGuenHslii ypooBenb): yueOHuk/B.B. [laceunuk, A.A.
Kamenckuii, A.M. PyOuos; moa. pea. B.B. Ilaceunuka- Mocksa: IIpocsemienne, 2022.-336¢.-
ISBN 978-5-09-099566-5.-Tekcr: anexkTpoHHbIN.-URL:
https://znanium.com/catalog/product/1922240

2. Tlaceunuk,B.B. buonorus. 11 knacc (6a30BbIil ypooBeHb): yueOHuk/B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. Py6uos; nmoa. pen. B.B. [Taceunuka- Mocksa: [Ipocsemenue, 2022.-272¢.-
ISBN 978-5-09-099559-7.-Tekcr: anexTponnslii.-URL:
https://znanium.com/catalog/product/1922257

4. KOHTPOJIb ¥ OIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM JJUCIUTLJIAHBI

KoHTponb 1 oIleHKa pe3ynbTaToOB OCBOEHHUS 0011e00pa30BaTeNbHON JUCHUIUIMHBI PAaCKpPhIBAIOTCS
yepe3 MUCHUIIMHAPHbBIE Pe3yJIbTaThl, HallpaBleHHbIe Ha (JOPMUpPOBaAHHME OOLMX U NMPO(EeCcCHOHAIBHBIX
KOMIETEHIIUH [0 pa3iesiaM U TeMaM Co/Iep KaHUs yueOHOro Marepuarna.

OneHka KayecTBa OCBOCHMsI y4yeOHOH MporpaMmbl BKJIIOYAET TEKYIIUH KOHTPOJb YCIIEBAEMOCTH,
MPOMEXKYTOUHYIO aTTECTALMIO [0 UTOraM OCBOCHHUS JUCIUIINHBI.

Texkymuii KOHTPOJIb MPOBOJIUTCS B ()OPME YCTHOTO ONpPOCA, TECTUPOBAHUS, MPOBEPKH IMOJTOTOBKH
COOOIIEHUN WM pedepaTroB, 3aIIUTHl PE3YIHTATOB BBIMOJHEHUS JAOOPATOPHBIX PaldOT, pelIeHUs
KeHCOBBIX 3aJaHUM.

[TpomexyTouHast aTTecTanus NpoBoAUTCs B (popme nuddepeHupoBaHHOro 3a4eTa BO 2 CEMECTpE.

Oo0mas Pa3nen/Tema T oneHoYHBIX MEPONIPUATHH
KOMIIeTEeHIUSA
Pa3pnen 1. buoJsiorus kak YcTHbI# onpoc. 3anoHeHUe TabIUIbI
nayka. JKusble cucrembl u ux | «Bian yueHsix B pasButue
OpraHusanus OMOIOTHNY.

3amnoxHeHne CPaBHUTEIHHOM TaOIHIIBI
CXOJICTBA U PA3JIMYMI )KUBOTO U HE

KHBOTO

OK 02 Tema 1.1. YcTHbI# onpoc. 3anoHeHUe TabIUIbI
Buosiorust kak Hayka. O0mas | «BKiaJ yueHbIX B pa3sBUTHE
XapaKTEePUCTUKA KU3HU Onomorum».

3aroaHeHHE CpaBHHTCHBHOﬁ Ta6J'II/II_[LI
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CcXoacCTBa U pa3quH171 JKHBOT'O M1 HE
KHBOTO

Pa3zgen 2 XuMu4yecKkuii cocTaB
U CTPOeHME KJIETKHU

YerHbI - onpoc.
Brimonnenue u 3amuTa 1a00paTOpHBIX
pabor

OK 01 Tema 2.1. YerHblil - omnpoc.
OK 02 XHUMHYECKHii COCTAB KJIETKH.
OK 04 Buosornyeckn Ba:xkubie
XHMHYecKHe coeIMHEeHus
OK 01 Tema 2.2. YcerHblil - onpoc
OK 02 CTpyKTYypHO-
OK 04 dyHKUMOHAIBbHASA
OpraHu3anus KJeToK
OK 01 JladopaTopnasi padora Nel Brimonnenue u 3amuTa 1a00paTOpHBIX
OK 02 pabort
OK 04
Paznean 3.
Ku3HenessTeIbHOCTD KJI€TKH | YCTHBIHI OIpoc.
[IpencraBnenne ycTHBIX COOOIIEHUI ¢
npe3eHTaluen, ToArOTOBIEHHBIX 10
MIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPENO/IaBATEIICM.
BrimosHeHue ¥ 3ammuTa JIabopaTOpHBIX
pabor
OK 01 Tema 3.1 VYerHbIl onpoc.
OK 02 OGMeH BellecTB U IIpecTaBIeHne YCTHBIX COOOLIEHUIA ¢
OK 04 npeBpalnieHne YHEPTHH B NPE3EeHTALNEN, TOATOTOBICHHBIX 10
kiaerke. buocunres Gesika. HEPCHHIO NCTOUHHKOB,
Bupych PEKOMEHIOBAaHHBIX MPEIo/IaBaTeIeM
OK 01 JlabopaTopnasi paGora Ne2 Beinonnenue u 3amura 1abopaTOpHBIX
OK 02 pabor
OK 04
Pa3znen 4. PazmHoxeHue n YcrHbIi onpoc.
HHIMBHIYAJbHOE PA3BUTHE [IpencraBieHre yCTHBIX COOOIICHMIA C
OpPraHM3MoB MIpEe3eHTAIMEH, TTOITOTOBJICHHBIX IO
MEPEYHIO UCTOYHHUKOB,
PEKOMEH/IOBAaHHBIX TIPEIIO/IaBaTEIIeM.
3anonHeHne TabIuIbl ¢ KPaTKOM
XapaKTePUCTUKON U TpuMepamMu Gpopm
Pa3MHOXKECHHS OPTaHU3MOB
OK 01 Tema 4.1. VYcrHbIH onpoc. 3anoaHeHre TabInIIbI
OK 02 KM3HeHHBIH MK KJIETKH. C KPaTKOW XapaKTEePUCTUKON 1
OK 04 npuMepaMu GopM pa3MHOKEHUS

®opMbl pPa3MHOKEHUSA
OPraHu3MoOB

opranu3moB. [IpeicraBneHne yCTHBIX
COOOIIICHUH C Mpe3eHTaIuEH,
MOATOTOBJICHHBIX IO MEPEUHIO
HUCTOYHHKOB, peKOMeHHOBaHHBIX
MpenojaBaTeseM
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OK 01

Tema 4.2.

VYcerHblii onpoc

OK 02 HHIuBHAYAIBHOE Pa3BUTHE
OK 04 OPraHu3MoB
Paznen 5. HacieacTBeHHOCTh M | Y CTHBIN Oonpoc.
H3MEHYHBOCTH OPraHU3MOB [IpencraBieHre YCTHBIX COOOIICHHMIA C
pe3eHTaluen, HoArOTOBIEHHBIX 1O
MEPEUHIO0 UCTOYHUKOB,
PEKOMEH/I0BaHHBIX MPEIO/IaBaTEIEeM.
BremonHenue u 3amuTa 1a00paTopHBIX
pabort
OK 01 Tema 5.1. 3akoHoMepHOCTH VYeraslii onpoc. [Ipencrasinenue
OK 02 HACJIEOBAHUS. YCTHBIX COOOILEHHH C IIPE3CHTALUEN,
OK 04 CuenieHHOe HACJIeIOBAHUE MOATOTOBJICHHBIX IO MEPEUHIO
NPHU3HAKOB HMCTOYHUKOB, PEKOMEHIOBAHHBIX
pernojaBareaeM
OK 01 JladopaTopuas padora Ne3 BrimonHeHue u 3amuTa JIabopaTOpHBIX
OK 02 pador
OK 04
OK 01 Tema 5.2. 3akoHOMepHOCTH VYcrHblit onpoc
OK 02 H3MEHYHBOCTH.
OK 04 I'eneruka 4yenoBeka
OK 01 JlaGopaTopHas paGora Ne4 Beinonnenue u 3amura 1abopaTopHbIX
OK 02 pabor
OK 04
Pa3znes 6. DBoaromuoHHas YceTHBIi onpoc
OuoJiorus
OK 01 Tema 6.1. YcerHbIi onpoc
OK 02 DBOJIOIMOHHAS TEOPHsI
OK 04  ee MecTo
B OMOJI0THH.
Muxpo3BoJronusi.
MaxkposBostrouust
Pazgea 7. Bo3HuKHOBeHUE U YcrHbIi onpoc.
pa3BHUTHE >KU3HU HA BemJie HpCI[CTaBHeHI/IC YCTHBIX COO6H.ICHPII>1 C
MIPEe3eHTAIMEH, TTOITOTOBJIICHHBIX T10
MePEUHIO0 UCTOUYHUKOB,
PEKOMEH/IOBAaHHBIX TIPEITO/IaBaTEIIeM.
Brimonnenue u 3amura J1abopaTOPHBIX
pabort
OK 01 Tema 7.1. [IpencraBiaeHne yCTHBIX COOOIIEHHI C
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OK 02 3apoxneHue Mpe3eHTalMel, TOATOTOBICHHBIX 10
OK 04 ¥ pa3sBHTHE KH3HH. MEePEYHIO0 UCTOUYHUKOB,
CHcTeMa OpraHH4ecKoro Mupa. | PCKOMCHIOBAHHBIX IIPEMOIaBaATENICM.
OK 01 Tema 7.2 VYerHbIl onpoc
OK 02 IpoucxoxKaeHne YeJ0BeKa —
OK 04 AHTPONOreHe3.
OcHoOBHbBIE CTANH IBOJTIONHHU
YyeJ0BeKa
OK 01 JladopaTopHas padora Ne5 Brimonnenue u 3amuTa 1a00paTOpHBIX
OK 02 pabor
OK 04
Paszgen 8. Opranusmsl u YcTHbI onpoc.
OKpY:KamIas cpeaa Beimonnenue u 3ammura 1a60paTOpHBIX
pabort
OK-01 Tema 8.1. Vel onpoc
OK - 02 JKoJI0rHs
OK- 04 KaK Hayka. Cpeabl )KU3HU.
OK - 07 JKoa0rn4ecKne PaKTopsbl.
IKoJT0rHYecKHne
XapaKTePUCTHKH NOMYJIAIHA
OK-01 JlabopaTopnasi paGora Ne6 BrinonHenue u 3amuTa 1abopaTopHbIX
OK-02 pador
OK- 04
OK -07
OK-01 JlabopaTopHas padora Ne7 Brimonnenue u 3amuTa 1a00paTopHBIX
OK - 02 pabot
OK- 04
OK - 07
Pa3nen 9. CoobmectBa u YcTHBIN onpoc.
IKOJIOTHYECKHE CHCTEMBI [IpencraBiaeHne yCTHBIX COOOIIEHHI C
npe3eHTaluen, TOArOTOBIEHHBIX IO
MIEPEYHIO0 UCTOYHUKOB,
PEKOMEHIOBaHHBIX MPENO/IaBATEIICM.
BrimonHenue u 3ammra 1a60paTopHBIX
pabor
OK-01 Tema 9.1. VYcrHbIl onpoc
OK -02 Coo011ecTBa OPraHu3MoB,
OK- 04 IKOCHCTEMBI.
OK - 07
OK-01 JlabopaTopnasi paGora Ne§ Beinonnenue u 3amura 1ab0paTOPHBIX
OK-02 pabor.
OK- 04
OK - 07
Pazgen 10. Cenexumst VYeraslii onpoc. [IpeacraBinenue yCTHbIX
OpPraHHU3MOB, OCHOBBI COOOIIEHUH C PE3CHTALMEH,
GHOTEXHOJIOr NI MOATOTOBJICHHBIX IO MEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX
npenojaBaTeieM
OK-01 Tema 10.1. YerHbi onpoc. [Ipencrasinenue ycTHbIX
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OK-02 Cenexknus COOOIIICHUH C Tpe3eHTaIUEH,
OK- 04 KaK HayKa | npolecc. IIOATOTOBJICHHBIX I10 IIEPEYHIO
OK - 07 OCHOBBI GHOTEXHOIOI ML HWCTOYHUKOB, PEKOMEHJOBAaHHBIX
rpenoiaBaTesieM
BuorexnoJsioruun
B 'KM3HM U npodeccuu
Pa3nen 11. Pemenne keiicoB B |3ainTa KelcOB PEACTABIECHUE
00J1aCTH OMOTEeXHOJIOIr Uil PE3yIbTaTOB PCUICHUS KEHCOoB
(BBICTYILIEHUE C NTPE3EHTALUEH )
OK-01 Pemenue keiicoB 3anmTa KeicoB MpeCTaBICHUE
OK -02 Pe3yabTaTOB pEIICHUS KEHCOB
OK- 04 (BBICTYILJIEHHE C TIPE3CHTAIIUCH )
OK - 07
IIK54 Pa3znen 8,9,11
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