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COJIEP)KAHUE

OBLIAA XAPAKTEPHCTHUKA PABOYEWM ITIPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCIUIIJIMHBI

CTPYKTYPA U COJEPKAHUE YYEFHOM JUCITATIINHBI
YCJIOBUSA PEAJIN3AIIMUA YUYEBHOM JUCLHUILIMHBI
KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

OBIIEOBPA30OBATEJIBHOM JUCIHUIIINHBI

INPUJIOKEHHUE 1 OHEHOYHbBIE MATEPHUAJIbBI
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
YYEBHOU JUCHUTLJIAHBI

1.1. MecTo IMCHMIUIMHBI B CTPYKTYpe NpodeccHoHaNIbHOI 00pa30BaTe/IbHOM NPOIrpaMMbl
CIIO:

Oo6meoOpa3oBaTenbHas  auciumuinHa  «buosorus»  SBIseTcss  4YacThl0  00s3aTENbHOM
npeaMeTHOW obsactu «EcTecTBeHHbIe HAYKH» M HM3ydaeTcs B 0OIIe00pa3oBaTeIbHOM ITUKIIC
y4eOHOr0 IUTaHa OCHOBHOW NpOo(eCCHOHATBbHONW 00pa30BaTENbHOM MHpOrpaMMbl Ha 0a30BOM
ypoBHe. J{UCIMIUIMHA UMEET MEKIPEIMETHBIE CBS3H C JUCIUIUIMHAMH 0011e00pa30BaTeIbHOTO U
o0IenpopecCHOHANBHOTO  IHMKJIOB, a  TaKkKe  MEXKIUCUUIUIMHAPHBIMU  KypcaMu H
npoecCHOHAIBHBIMU ~ MOAYJisiMu  nipodeccuoHanpbHoro  mukiaa  (CI.03  beszomacHocTh
xu3negestensHoctu, OI1.05 Oxpana Tpyaa u 6epekInBOe MPOU3BOJICTBO).

TpynoémkocTts nucuurinHbl «buosorus» Ha 6a30BOM ypoBHE cocTaBisieT S0 4acoB, U3 KOTOPBIX

12 4vacoB BKIIOYaeT MPOPECCHOHATHHO-OPUECHTHPOBAHHOE COJIEpIKaHUE, YCHIIMBAIOIIEe

PO ECCHOHAIBHYIO COCTABIISAONIYIO 10 creruanbHocT 15.02.18 Texuuueckas skcruryaTanus u

o0ciy)uBaHUE pOOOTH3UPOBAHHOTO MPOU3BOACTBA (TIO OTPACIISIM)

[TpodeccrnoHaTbHO-OPHEHTUPOBAHHOE COJIEPIKAHNE pealn3yeTcsl B mpukiIagHoM moxayie, OI1.05

Oxpana Tpyna u OepexJIMBOE MPOU3BOJCTBO, MOCPEACTBOM BBHIMOJIHEHHSI KEMCOBBIX 3aJaHUi,

CBSI3aHHBIX C O3TUKOW OMOTEXHOJOTHMH W aHAJIM30M BIMSHUS AHTPOIOTEHHBIX (DAKTOPOB Ha

PHUPO.Y.

1.2. Hean u niiaHupyemMble pe3yabTaThl OCBOECHHS AUCIHUIIHHBI:

1.2.1. Heab AUCHUIMIHHBI

Henp u3ydeHuss aucuuIinHbl «buonorus» Ha 0a30BOM YpPOBHE — OBJIQJIeHHE OOYYarOIIMMUCS
3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHATBLHOM OpraHu3alliy )KUBBIX CHCTEM Pa3HOTO paHTa U MpUoOpeTeHHe
YMEHHH HCIIOJIB30BATh 3TH 3HAHUS JUISI TPAMOTHBIX JCHCTBHIA B OTHOIICHUN OOBEKTOB JKHBOW MIPHPOJIBI U
pellIeHuUs] Pa3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTikenne 1enu M3ydeHus AUCHUIUIMHBI «buosorus» Ha 0a30BOM ypOBHE 00€CTICUMBAECTCS
pellleHreM CIEeAYIOIUX 3aau:

®  OCBOGHHE 00YYAIOIIMMHUCS CUCTEMbI 3HAHUI O OMOJIOTHUECKUX TEOPHSIX, YICHUSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBWIax, CIYXKAlIMX OCHOBOM it (HopMHpOBaHUS

MPEACTABICHUN O €CTECTBEHHO-HAyYHOW KAapTHHE MHpPA, O METOAaX HAay4YHOrO MO3HAHUs, CTPOCHUH,
MHOT000pa3uH U 0COOEHHOCTSIX KUBBIX CUCTEM PA3HOTO
YPOBHS OpTaHU3aINH, BBIIAOIINXCS OTKPHITHSIX U COBPEMEHHBIX HCCIICIOBAHUSAX B OUOJIOTHY;

* (dopmupoBanue Yy OOydYalOIIMXCS TO3HABATEIbHBIX, HHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHaIW3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJOTMU HAYYHBIX B3IJISJIOB,
UJIel U OJIXOJI0B K U3yUEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIuy;

® CTaHOBJICHUE Y OOydYarommXcs OOIIeH KyJbTypbl, (QYHKIMOHAILHOW TPaMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSICHITH M OLIEHUBATH SBICHUS OKPY’KAIOIIETO MHUpA KUBOW MPUPOABI HA OCHOBAHUU
3HAHWUU U OIBITA, OJyYCHHBIX IPH U3YUCHUH OUOJIOTHH;

* (dopmupoBaHHe Y 00yYarOIIMUXCS YMEHHH WUTIOCTPUPOBATH 3HAUYE€HHE OMOJOTHYECKUX 3HAHHUM B
MPAKTUYECKON JIEATEIbHOCTH YE€JIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHI;

® BoCHHUTaHHE YOKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHMSI YEJIOBEKOM YKHBOU
MIPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOUICHHSI K HEH, COOTIOACHUS STUYECKIX HOPM
TIPH MIPOBEICHUN OMOJIOTHUECKUX MCCIIEAOBAHUIT;

® OCO3HAaHHWE IEHHOCTH OHOJOTMYECKHX 3HAaHWW MJI TOBBIIICHUS YPOBHS SKOJOTHYECKON
KYJBTYPBI, U1 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PCHHUS,

® [pUMEHEHHE  MPHOOPEeTEHHBIX  3HAHMUH W yYMEHMH B  TOBCEAHEBHOW  KU3HU
JUISL OLICHKU TIOCJIEICTBUN CBOEH EATEIBHOCTH 110 OTHOILIEHUIO K OKpY XKaIoLIel cpene,
coOCTBEHHOMY 3JI0POBBIO, 000CHOBaHKE U COOJI0IeHHE Mep TPODHIIaKTHKH 3a00I€BaHU.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHUSI 0011e00PA30BATEJbHON JAUCHUIIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
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JIM4HOCTHBIE pPe3yNbTaThl OCBOCHHMS OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl OO0YUYAIOUTUMUCS
JOJKHBI OTPa)KaTh TOTOBHOCTb M CIIOCOOHOCTH OOYyYarolMXcs PyKOBOJICTBOBATHCS CHOPMHUPOBAHHOM
BHYTPEHHEH NO3ULKENH JIUYHOCTHU, CUCTEMOM IIEHHOCTHBIX OpPHEHTALUH, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOlIecTBa, pacIIupeHHe
JKU3HEHHOTO OIbITa W ONBITa JEATEIbHOCTH B MPOLECCE pealu3aldd OCHOBHBIX HANpaBlICHUN
BOCIIUTATEIbHOM IEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPa’XKAAHCKOIr0 BOCTIMTAHUS:

1. chopMUPOBAHHOCTb TPaKJAHCKON MO3UIMHM OOYYarOLIErocss Kak aKTMBHOI'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIIeCTBa;

2. OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IPAaB U 00S3aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOIIOPSIIKA;

3. TOpUHATHE  TPAAULMOHHBIX  HAIMOHATBHBIX, OOIICYETIOBEUECKUX  TIyMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

4. TOTOBHOCTh TNPOTUBOCTOSTH  WJCOJOTMH  HKCTPEMH3Ma, HAIMOHAJIW3Ma, KceHopoOuw,
JTUCKPUMHHAIINH TI0 COITUATBHBIM, PETUTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM;

5. TOTOBHOCTb BECTH COBMECTHYIO JEATEJbHOCTh B MHTEpecax TIpakJaHCKOro OOIEeCTBa,
y4acTBOBaTh B CaMOYIpPaBIE€HUH B 00I€00pa30BaTENIbHON OpPraHU3alMd U JETCKO-IOHOIIECKHX
OpraHu3aIusX;

6. yMeHHe B3aUMOJICCTBOBAThH C COIMATBHBIMH MHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKIUSIMU U
Ha3Ha4YCHHUEM;

7. TOTOBHOCTb K TYMaHUTapHOW M BOJIOHTEPCKOM JAEATENBHOCTH;

NATPHOTHYECKOT0 BOCTIUTAHUSA:

8. chOpMHPOBAHHOCTH POCCUMCKOW TPaKIaHCKOM HWIESHTUYHOCTH, MATPUOTH3MA, YBAKCHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH nepel PoauHOHN, ropioctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3bIK U KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

9. LICHHOCTHOE OTHOLIEHUWE K TIOCYJapCTBEHHBIM CHMBOJAM, HCTOPHUYECKOMY U TPUPOIHOMY
HacjleIuio, MNaMATHUKaM, TpaauuusM HapojoB Poccuu, poctmxenussm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

10. nnelinas yoexI€HHOCTh, TOTOBHOCTD K CIIy’K€HMIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €T0
Cyan0y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

11. oco3HaHue TyXOBHBIX LIEHHOCTEN POCCUIMCKOIO HApO/a;

12. chpopMupPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,;

13. cmocoOHOCTh OIIEHMBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

14. oco3HaHMe IMYHOTO BKJIa/la B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIEro;

15. OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJIUTENIAM U (WIK) APYTUM YJIEHAM CEMbH, CO3JJaHUI0 CEMbHU
Ha OCHOBE OCO3HAHHOTO MPUHSITHUS LEHHOCTEH CEMENHOM KM3HU B COOTBETCTBUM C TPATULUSMHU
HaponoB Poccuu;

3CTETHYECKOT0 BOCIIMTAHMSA:

16. ocTeTnyeckoe OTHOLIEHWE K MHUpPY, BKIIOYas SCTETHKY ObITa, HAy4YHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

17. cnocoOHOCTh BOCHPHUHHMMAThH PA3IUYHbIE BHJIbI MCKYCCTBA, TPAJULUU U TBOPYECTBO CBOETO M
JPYTUX HApOAOB, OUIYIATh YMOIIMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA;

18. yOe)XIeHHOCTh B 3HAYUMOCTH [UJISl JIMYHOCTH M O0OIIEeCTBa OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAIULMH U HAPOJHOTO TBOPUYECTBA;

19. TOTOBHOCTh K CaMOBBIPa)KEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHME IpPOSBIATH KayecTBa
TBOPYECKOM JINYHOCTH;

(pu3nyeckoro BOCMUTAHUSA:

20. chopMUPOBAHHOCTh 3IOPOBOTO M 0€30MacHOro o0pasza KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO;

21. notpeOHOCT, B (U3UYECKOM COBEPIICHCTBOBAHUM, 3aHATHSIX CIOPTHUBHO-03I0POBUTEIBHOM
JeSITENIbHOCTbIO;

22. aKkTUBHOE HEMpPUATHE BPEIHBIX MPUBBIYEK U HHBIX (OpM MPUYMHEHUs Bpena (HU3HUEcKOMy U
ICUXUYECKOMY 3/I0POBBIO;



TPYA0BOr0 BOCIIUTAHUSA:

23. TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MAacTePCTBa, TPYIOII00HE;

24.TOTOBHOCTh K AaKTHUBHOM JESTEIbHOCTH TEXHOJOTHUYECKOW W COLMAJIbHOW HaIpPaBIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSTH TAKYIO JESTEIbHOCTD;

25. uHTEepeC K pas3audHbIM cdepaM NpodecCHOHANBHON AESTeNbHOCTH, YMEHHE COBEpPIIATh
OCO3HAHHBIN BBIOOP OyayIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

26. rOTOBHOCTh U CLIOCOOHOCTh K 00pa30BaHMIO U CAMOOOPA30BaHHIO HA MPOTSHKEHUN BCEH KU3HH,

IKOJIOTMYECKOT0 BOCTIMTAHUS:

27. chOpMUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhI, TOHMMAHHUE BIUSHUS COIMATEHO-9KOHOMHYECKUX
MPOIIECCOB HAa COCTOSTHUE MPUPOTHON M COLMAIILHOM CPEJbl, OCO3HAHKE TII00aJbHOTO XapaKTepa
IKOJIOTHYECKUX TPOOIIEM;

28. IUIAaHUPOBAHUE U OCYIIECTBICHHE NIEMCTBUI B OKPY’KAIOUIEH CpEele Ha OCHOBE 3HAHUS LENeu
YCTOMUYMBOTO pPa3BUTHUS YEJIIOBEUECTBA;

29. aKTUBHOE HENPUATHE ACHUCTBHI, IPUHOCIIIMX BPEI OKPYKAIOIIEH Cpeie;

30. yMeHHe MPOTHO3UPOBATh HEOIATONMPHUATHBIE JKOJIOTHUYECKHUE TOCIEICTBUS MPEANPUHUMACMBIX
JEUCTBUI, MPEIOTBPAILATH HX;

31. pacmMpeHue onbiTa AeATEIbHOCTH 3KOJIOTMUECKOW HANPaBIEHHOCTH;

HEHHOCTH HAYYHOT'0 TIO3HAHMSI:

32. cpopMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHL
HayKH W OOINECTBEHHOM NPAKTHUKH, OCHOBAHHOTO HAa JHMAJIOTe KYJBTYpP, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MHUPE;

33. COBEPIIIEHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3AMMOICHCTBHS MEKTY
JIOJIbMHU U TTO3HAHUSI MUPA;

34. oco3HaHWE IICHHOCTH HAy4YHOW JESTEIHHOCTH, TOTOBHOCTH OCYIIECTBJISTH TPOSKTHYIO H
HCCIEA0BATENbCKYIO AESTENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

B pe3ynbraTe 0CBOSHUS NUCUUIUIMHBI 00YYaIOUIHIICs T0IKEH YMeTh -

[TP2 chopmMupoBaHHOCTH YMEHUS PACKPHIBATH COJCPIKAHUE OCHOBOIOJIATAOIINX OUOIOTHYECKUX
TEPMUHOB U TOHSATUMN: KU3HB, KJIETKA, TKaHb, OpraH, OPTraHU3M, BHUJI, OIS, IKOCUCTEMA, OMOIICHO3,
ouocdepa; merabonu3m (0OMEH BEIIECTB M TMPEBpAICHHWE HSHEPTUU), TOMEOCTa3 (CaMOPETyIISIHs),
OmocuHTE3 O€iKa, CTPYKTypHas OpraHU3alMs >KUBBIX CHCTEM, JHUCKPETHOCTh, CaMOPETYJISINA,
CaMOBOCITPOU3BeIeHNE (PEMPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, YHEPrO3aBUCUMOCTh, POCT U
pa3BuTHE, YPOBHEBASI OPTaHU3AIINS;

[TP3 copmMupoBaHHOCTH YMEHUS PACKPHIBATH COJCPIKAHUE OCHOBOIOJIATAIOIINX OUOIOTHYECKUX
TEOPUI U TUIOTE3: KIETOYHOW, XPOMOCOMHOM, MyTallHOHHOM, 3BOJIFOIIMOHHOW, IPOUCXO0KACHUS JKU3HA U
YEJI0BEKa;

[1P4 chopmMupoBaHHOCTh YMEHHS PaCKpPbhIBATh OCHOBOIIOJATAIOIINE OWOJIOTHYECKHE 3aKOHBI U
3akoHomepHoctd (I'. Mennens, T. Moprana, H.W1. BaBunosa, 3. I'ekkens, ®. Mromnepa, K. bapa),
TPAHMIIBI UX TPUMEHUMOCTH K )KHUBBIM CUCTEMAaM;

[TP5 mpuoOpeTeHune onbITa MPUMEHEHUS! OCHOBHBIX METO/I0B HAYYHOTO MO3HAHUS, UCTIOIb3yEMBIX
B Owosiornu: HAOJMIOJEHUS W OINHCAHMS >KUBBIX CHCTEM, IIPOIIECCOB W SIBICHWW; OpraHU3AINU U
NpOBEJCHUS OMOJOTHYECKOTO HKCIEPUMEHTa, BBIIBMKEHUS THUIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKIY
HCCIEAYEeMbIMUA BEIMYMHAMH, OOBSICHEHHS TOJYYEHHBIX pPE3yJbTaTOB U (OPMYTUPOBAHUS BBIBOJOB C
HCIIOJIb30BAHUEM HAay4YHBIX OHITHI, TEOPUI U 3aKOHOB;

[TP6 chopmMHupOBAaHHOCTE YMEHHUS BBIICIATH CYIIECTBEHHBIC MPH3HAKA BHUPYCOB, KIETOK
MPOKAPUOT M DYKAPUOT; OJHOKIETOYHBIX W MHOTOKIETOYHBIX OPraHMW3MOB, BHJIOB, OMOTEOLIEHO30B U
9KOCHUCTEM; OCOOEHHOCTH IMPOIIECCOB 0OMEHA BEIIECTB U MPEBPAIICHUS SHEPTHH B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO U DHEPTeTUYECKOT0 0OMEHa, XEMOCHHTE3a, MUTO3a, Mei03a, OTNIOIOTBOPEHUS], PA3BUTHUSA
Y Pa3MHOXKEHUS, WHIWBUIYATHLHOTO Pa3BHTHs OpraHu3Ma (OHTOreHe3a), OOphOBI 3a CyIEeCTBOBAHUE,
€CTECTBEHHOTO O0TOOpa, BHUI000pa30BaHUs, MNPUCIOCOOIEHHOCTH OPTraHU3MOB K Cpelae OOHWTaHuf,
BIIUSIHUS KOMIIOHEHTOB 3KOCHCTEM, AHTPONOTEHHBIX HM3MEHEHHUHM B JKOCHCTEMaxX CBOEM MECTHOCTH,
KpYroBOpOTa BEUIECTB U MPEBpPAIlEHUE SHEPTUU B brocepe;

I[P 7 chopMUPOBAHHOCTH YMEHHUS TPHUMEHSATH IIOJyYCHHBIC 3HAHUS JJII  OOBSCHEHHS
OMOJIOTMYECKHUX MPOIECCOB U SABICHUH, IS IPUHATHUS MIPAKTHUECKUX PEIICHUI B IOBCETHEBHOM JKHU3HHU C
IENBbI0 O0ecTieueHrs OE30MaCHOCTH CBOETO 3JI0POBbSI M 3JI0POBbSI OKPYKAIOIIUX JIIOJIEH, COOJFOICHUS
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310poBOro 00pasa >KM3HU, HOPM I'PAaMOTHOTO MOBEICHHUS B OKPYXKaroleil NpUpoAHOil cpesie; MOHUMaHue
HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUH COBPEMEHHOH Ouosoruu M OHMOTEXHOJOTHil st
PalOHAIBHOIO IIPUPOJOIIOJIB30BAHNUS;

ITP 8 chopMHpPOBAHHOCTH YMEHUs pellaTh OMOJOIMUYECKUE 3a/la4uM, COCTABIIATh N'€HOTUIIMUYECKUE
CXEMBbI CKpELIMBaHMs [UIsl Pa3HbIX TUIIOB HACJIENO0BAaHUS NPU3HAKOB y OPraHU3MOB, COCTABIATH CXEMBI
[IEpPEHOCca BEIECTB U YHEPTUU B SKOCUCTEMAX (LIeNU MUTAaHUs, [TUIIEBbIE CETH)

ITP9 chopMupoBaHHOCTH YMEHHMH KPUTHYECKH OIICHHMBATh HH(OpMaIUo OHOJIOTHYEeCKOro
COJIepKaHusl, BKIIOYAIOIIYIO MCEBJOHAYYHbIC 3HAHHUS U3 PA3IMYHBIX MCTOYHUKOB (CpeAcTBa MacCOBOM
nHpOpMalLKY, HAyYHO-TIOMYJISIPHbIE MaTepHalibl); HHTEPIPETUPOBATh STHUECKUE ACTIEKThl COBPEMEHHBIX
HCClIeIOBaHUI B OMOJIOTMH, MEIUIMHE, OMOTEXHOJIOTMH; pacCMaTpUBaTh IJI00aIbHbIE 3KOJOTHYECKHE
po6JIEeMBI COBPEMEHHOCTH, (HOPMUPOBATH MO0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

ITP10 chopmupoBaHHOCTh YMEHHUI CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE OHOJOrMyeckod HH(OpPMAIMM U3 HECKOJBKMX HCTOYHMKOB, T'PAaMOTHO HCIOJIb30BATh
MOHATUMHBIN anmapaT OUOJIOTHH;

[IP11 npuoOpereHue ombiTa MPUMEHEHHS OCHOBHBIX METOJOB HAY4YHOTO IIO3HAHUS,
WCIOJIb3YEMBbIX B OHOJIOTMU: HAOMIOJEHUS U OINUCAHUS KUBBIX CHCTEM, IPOLIECCOB U SIBJICHMIA;
OpraHu3alii ¥ MpPOBEACHUS OHOJOTMYECKOrO OSKCIIEPHUMEHTA, BBIIBM)KEHUS THUIOTE3, BbISBICHUS
3aBUCHUMOCTH MEX]y HCCIEAyeMbIMH BEJIWYMHAMH, OOBSCHEHUS TMOJYUYEHHBIX pE3yJbTaTOB H
(opMyIMpOBaHHUs BBIBOJOB C UCIOIb30BAaHUEM HAYUHBIX MOHATHHA, TEOPUN 1 3aKOHOB.

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI 00YYaIOUIUIICs T0JKEH 3HATh:

ITP1 copMHUpPOBaHHOCTh 3HAHUM O MeCTe M pPOJIM OMOJOIMH B CHCTEME HAy4YHOTO 3HAHMS;
(yHKIIMOHATIBHOM IPaMOTHOCTH Y€JIOBEKa JIJISl PELICHHUs! )KU3HEHHBIX TPOOJIEM.

Ocoboe 3HaueHNEe TucHUILIMHA uMeeT pu popmupoBanuu U pazsutun OK u I1K

Oo0mue IlnanupyemMsle pe3yibTaThbl OCBOCHHUS AUCHUIIIMHBI
KOMIIETeHIH
" Oo6mue! JucuunaInHapHbie’

OK 01. JIP  23-26 B wactu  Tpyaosoro | IIP1 chpopmMupoBaHHOCTH 3HAHUI O MECTE U

Bri6upats BOCIIUTAHMSA: poiu OHOJOTMM B CHUCTEME HAy4YHOIO

CHoco0bI - TOTOBHOCTb K TPYyZy, OCO3HaHHE LIEHHOCTU | 3HaHMS; (PYHKIMOHAIBHOM TI'PaMOTHOCTHU

pelieHus MacTepcTBa, TPYA0II00UE; YyelioBeKa  JUIs  pElIeHHUs  YKU3HEHHBIX

3az1a4 - TOTOBHOCTh K AaKTHBHOH JEATEIbHOCTU | MPOOIIeM;

npoeccuoHa | TEXHOJOTUYECKOM U coumanbHou | ITP2 c(OpMUPOBAHHOCTh YMEHUA

JBHOU HaIpPaBJIEHHOCTH, CIOCOOHOCTh | PacKpbIBaTh coJiepyKaHue

JESTEIbHOCTH | MHUIIUUPOBATh, IUTAHUPOBATD U | OCHOBOIIOJIAraronInx OMOJIOrMYECKHUX

IPUMEHUTENb | CAMOCTOSATEIBHO BBIIIOJIHATh TaKylO | TCPMUHOB M IIOHATHI: JKU3Hb, KIIETKA,

HO K JeSITENIbHOCTD; TKaHb, OpraH, OPraHu3M, BHJ, MOIYJIALHUA,

pa3IMYHBIM - HHTepeC K  pa3NUuHbIM  cdepam | SKOCHUCTEMa, OUOIIeHO3, ouocdepa;

KOHTEKCTaM poeCCHOHAIBHON JESTETLHOCTH, MeTa0oIM3M (oOmen BEIIIECTB "
MP 1 OsuaageHue yHHBEpPCAJIbHBIMH | IIPEBpAllCHUE SHEPIUn), roMeocTa3
yueOHbIMH NO3HABATEJILHBIMHU | (CAaMOPETYJISILINS), OHOoCUHTE3 Oenka,
AeHCTBUAMM: CTPYKTypHasi OPTaHU3alMsl KUBBIX CHCTEM,
a) 0a30Bble JIOTHYECKHeE /IeliCTBHUS: JIUCKPETHOCTb, CaMOpEeryJIsiius,

! YKa3bIBarOTCS IMUHOCTHbIE U MetanpeaMeTHble pesyabTatel u3 ®rOC COO (B nocneaHen pegakumm ot 12.08.2022),

dopMupyeMble 06LEe06pa3oBaTe/IbHOM AUCUUIIMHON

2iucumnanHapHble (npegMeTHble) pesynbTaTbl YKa3blBaloTcs B cooTBeTcTBUM ¢ DFOC COO (B nocnegHei pegakumm ot

12.08.2022)




- CaMOCTOSITENbHO  (OPMYJIHPOBaTH U
aKTyaJIM3UPOBaTh MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIICCTBCHHBIA TMPU3HAK
NI OCHOBaAHUsA JJIS CpaBHeHI/ISI,
kiaccuukanuu u 0000IICHUS;

- OHpe[[eJISITB neian ACATCIbHOCTH, 3aJaBaTh
napaMeTpsl U KPUTEPUHU MX JOCTHIKCHHS,

- BBISABJIATH 3aKOHOMCpHOCTI/I nu
TIPOTUBOPEUHS B paccMaTpuBaeMbIX
SABJICHUAX,

- BHOCUTh KOPPEKTHBBI B JICITEIHHOCTb,
OILICHHUBATH COOTBECTCTBUC pCSyHBTaTOB
[eJsIM, OIICHMBATh PHUCKH  TOCJIEICTBUN
JACATCIIbHOCTH,

- pa3BHBaTh KPEATUBHOC MBIILICHUE IPHU
peIHeHI/II/I JKN3HCHHBIX HpO6HCM

0) 0a3oBble HCCIIeI0BATEIbCKHIE
AeHCTBHSA:

- BJIQ/IETh HaBbIKaMU y4ueOHO-
UCCJIEN0BATEIbCKOU u IIPOEKTHOMN
NEeSTEIbHOCTH,  HAaBbIKAMU  pa3pelieHus
npobiewm;

- BBIABJIATH IIPUYUHHO-CIICACTBEHHBIE CBSA3HU
U aKTyaJIu3upoBaTb 3aJady, BbIJBUraThb
TUIIOTE3Yy €€ PEIICHMS], HAXOUTh apIyMEHTHI
JUISL  J10Ka3aTeNbCTBA CBOMX YTBEP)KICHHM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;
- AHaJIU3MpOBATh IIOJyYECHHBIE B XOJE
pelIeHus 3aa4M pe3ysbTaTbl, KPUTHUYECKU

OIICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIOBHSIX;

- yMETh MIePEHOCUTH 3HAHUS B

MO3HABATENbHYIO U MPAKTUYECKYIO O0JIACTH
KU3HEJESATEIIbHOCTH;

- YMETb HMHTETPUPOBATh 3HAHUSA M3 PA3HBIX
MpEeAMETHBIX 00JIaCTeH;

- BBABUIAaTh HOBBIE WJAEH, NpeIaraTh
OpPUTHHAJIbHBIE MTOJIXO0/Ibl U PELLIEHUS;

- CIIOCOOHOCTh WX HCIOJb30BaHHUA B
MTO3HABATEJIBHON U COLIMAIBHOW MTPAKTUKE

CaMOBOCIIPOU3BEICHUE (penpomyKuust),
HACJIEJICTBEHHOCTb, M3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YpOBHEBasl OpraHU3aIus;

nP3 c(hOpMHUPOBAHHOCTH yMEHUs
pacKpbIBaTh coJiep)KaHue
OCHOBOIOJIararImx OMOIOTHYECKHIX
Teopui " TUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYyTalMOHHOH,

SBOJIIOLIMOHHOM, MPOUCXOXKACHUS KU3HU U
YeJI0BEKa;

11P4 c(hOpMHUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIararoninue
OMOJIOTMYECKHE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Menpens, T. Moprana, H.J1. Basunosa,
O. Tekkens, @®. Miomnepa, K. bopa),
TPAaHUIBI WX TPUMEHUMOCTH K JKHUBBIM
CUCTEMaM,;

IIPS mnpuoOpereHue oOMNbITa TPUMEHEHUS
OCHOBHBIX METOJIOB HAy4yHOrO I103HAHUS,
HCIOJIb3YEMBIX B OMOJIOTHH: HAOIIOCHUS U
ONMCAaHUSl KUBBIX CHUCTEM, IPOLIECCOB U
SBJICHUW; OpraHW3alid ¥ MPOBEACHUS
OHOJIOrMYECKOro JKCIIEPUMEHTA,
BBIIBIDKCHUS BBISIBJICHUS
3aBUCUMOCTH  MEXIY  HCCIICTyEeMBbIMHU
BETUYMHAMHU, OOBSICHEHHS TMOJNyYEHHBIX
pe3yJIbTaTOB M (hOPMYJIMPOBAHUS BHIBOJIOB
C WCHOJb30BAaHUEM HAYYHBIX TIOHATHUH,
TEOpHU U 3aKOHOB;

ITP6 chopMHUPOBAHHOCTH YMEHUS BBIICTSATH
CYIIECTBECHHBIC NMPU3HAKH BUPYCOB, KIETOK
MIPOKAPUOT U DYKAPUOT; OJHOKIETOUYHBIX U
MHOTOKJICTOYHBIX ~ OpPTaHH3MOB,  BHJIOB,
OHMOTeOIIEHO30B U IKOCHCTEM; OCOOCHHOCTH
MPOIIECCOB obmeHa BEIIIECTB "
MpeBpalieHus]  SHEPruu B KIIETKE,
dboTocunTE3A, MJIACTHYECKOTO "
JHEPreTHYECKOro OOMEeHa, XEMOCHHTE3a,
MHUTO3a, Meno3a, OTUIOOTBOPEHUS,
pa3BUTUA u Pa3MHOXKEHUS,
WHAVNBUAYATBHOTO Pa3BUTHS OpraHu3Ma
(onTOreHe3a), OOpbOBI 3a CYyIIECTBOBaHUE,
€CTECTBEHHOI0 0TOOpa, BUIA000pa3oBaHuS,
MIPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie
oOuTaHus, BITUSTHUS KOMITOHCHTOB
9KOCUCTEM, aHTPOMOTEHHBIX H3MEHEHUI B
JKOCHCTEMAX CBOCH MECTHOCTH,
KpyroBOpOTa BEIIECTB M MpEeBpalleHue
sHeprum B Ouocdepe;

IIP 7 cdhopMupOBaHHOCTH YMEHUS
MPUMCHSTh  TOJIYYCHHBIC  3HAHUS  JUIS
O00BsICHEHHUS] OWMOJIOTUYECKUX TPOIIECCOB U
SIBJICHUW, JUIS TIPUHATHS TMPAKTUICCKUX

THIIOTE3,




peLIeHU B MOBCEIHEBHOM KU3HU C LICJIBIO
obecneyeHus 0e30macHOCTH CBOETO
3JI0POBBS U 3JIOPOBBSI OKPYKAIOIIHX JTFOICH,
coOmroieHnst  370pOBOTO  o0pa3a IKW3HH,
HOpM TrPaMOTHOTO MTOBEICHUS B
OKpYy Karoleun MPUPOTHOMN cpene;
NOHUMAaHUE HEOOXOIMMOCTHU
WCTOJIb30BAHMS TOCTHXKEHUNM COBPEMEHHOM
ouoJiornu u OHMOTEXHOJIOTHUIA IS
palMoOHAIBHOTO TIPUPOIOTIOIH30BAHNUS,

IIP 8 chopmMupoBaHHOCTH YMEHHUS PEMIATh
OHOJIOrHYeCKUe 3aJ1a4H, COCTaBJIATh
TCHOTUITUYECKHE CXEMbl CKPEIUBAHUS IS
Pa3HBIX TUIIOB HACJICJIOBAHMS MPU3HAKOB Y
OpPraHHU3MOB, COCTaBIISITh CXEMBI MEPEHOCa
BEIIIECTB M DHEPTUU B DKOCUCTEMax (IeTH
MUTaHUS, ITUIIEBHIC CETH);

P 9 chopMHPOBAaHHOCTL  YMEHHI
KPUTHUYECKH  OIICHWBATh  HH(OPMAIIIO
OHMOIOrNYECKOT O COJIEpKaHUs,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX HCTOYHUKOB (cpencrBa
MaccoBOM uHpOopManuy, Hay4HO-
MOMYJIIPHBIE MaTepuabl);
MHTEPIPETUPOBATh  ATHYECKHE  ACIIEKTHI
COBPEMEHHBIX HCCJICJIOBaHUH B OHOJIOTHH,
MEIHIINHE, OHMOTEXHOJIOTUH;
paccmaTpuBaTh rio0aabHBIC
IKOJIOTHYECKHE TPOOIEMBbI COBPEMEHHOCTH,
¢bopMHUpOBAaTh [0 OTHOIICHHWIO K HHUM
COOCTBEHHYIO TIO3UIINIO;

NP 10 cdopmupoBaHHOCTH  YMEHUH
co3/laBaThb COOCTBEHHBbIE MHUCbMEHHBIE U
YCTHbBIE coo01eHus Ha OCHOBE
OMO0JIOTHYECKOM uHpopMauu u3
HECKOJIBKUX HCTOYHHKOB, TpPaMOTHO
UCTOJNb30BaTh  TMOHATUHHBIA  ammapar
ouonoruu

OK 02. JIP 32-34 B o6sactu nennoctu Hayunoro | [P 1 chopmupoBaHHOCTH 3HAHUI O MeECTe
Hcnonp3oBar | mo3HaAHUA: Y posir OMOJIOTHUH

b - copMUpPOBAaHHOCTHP  MHPOBO33PEHHUS, | B cucTemMe Hay4YHOTO 3HAHUS;
COBPEMEHHBIE | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | ()YHKIIMOHATHHOW TPAMOTHOCTH 4YeIOBEKa
cpeacTBa Pa3BUTHA HAYKH U O6III€CTBGHHOI\/'I MPAKTHUKH, | JJIA pCIICHUS ) KU3HCHHBIX np06neM;
MOUCKA, OCHOBaHHOTO  Ha  jguajore  Kyubtyp, | IP 7  chOpMUpPOBAaHHOCTH  yMEHHS
aHajam3a u CIOCOOCTBYIOIIETO  OCO3HAHWIO  CBOETO | MPUMEHSATh  TOJYYEHHBIE 3HAHWUS IS
WHTEpIpeTal] | MECTa B MOJUKYJIbTYPHOM MUDE; O00BsICHEHHSI OMOJIOTUYECKUX TPOIIECCOB U
nn - COBCPUICHCTBOBAHUC SI3LIKOBOU u HBJ’ICHHﬁ, 1 OPUHATUA  TPAKTHYCCKUX
nH(pOpMALUM | YMTATEIBCKOM KYyJIbTypbl KaK CpPEICTBA | pEIUICHH B TOBCEAHEBHON KU3HU

u B3aUMOJICHCTBUSL ~ MEXAY  JIIOABMH M | C IeIbl0  obecriedeHus: 0e30mMacHOCTH
nH(pOpMALIMO | TTO3HAHHS MHPA; CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOLIUX
HHBIC - OCO3HAHUE [IEHHOCTH HAy4YHOU | JTIOJeH, COOMIOJEHUsT 3I0pOBOTO 00pasa
TEXHOJIOTUH JIEATETbHOCTH, TOTOBHOCTb OCYUIECTBJISATH | KU3HM, HOPM TpPaMOTHOIO TIOBEACHHUS B
JINIE | MPOCKTHYIO u HUCCIEA0BATEILCKYIO | OKPYIKAIomeH MPUPOTHOMN cpeje;

9




BBITIOJTHECHHSI
3ama4
npodeccruona
JBHOM
JeATeIbHOCTH

JESITEIIbHOCTh MHIMBUYyalbHO U B TPYTIIIC;
MP 1 OsiaageHue YHUBEPCAJIbHBIMH
Y4eOHbIMH NMO3HABATEJILHBIMU
NeHCTBUAMM:

B) padorta ¢ nngopmanmei:

- BIIAJIETh HaBbIKaMU MOJTyYeHUs
nH(GOPMAIIMU U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh  IOUCK,
aHaAJIM3, CUCTEMATU3AIMI0 U HHTEPIPETAIIIO
uH(oOpMaIMi pa3IUYHBIX BUAOB U (popm
MPEICTaBICHHUS,

- cOo371aBaTh TEKCTHI B pa3IU4HbIX (popmarax
C YyuYeToM Ha3HaueHus uHPOpMANUU U
(0 (9:10)7 ayJIuTOpHH, BbIOMpas
ONTUMANBHYIO (OpMy TMpEACTAaBICHUS U
BU3YaJIH3aliH;

- OIICHHUBATH JOCTOBEPHOCTb, JIESTHTUMHOCTH
uH(bOpMallu, €€ COOTBETCTBUE MPABOBBIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

- UCTOJIb30BaTh CPEJICTBA HH(DOPMALIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pElIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX
U OpraHU3alMOHHBIX 3a7a4 C COOJIIOICHUEM
TpeOoBaHuUil 3PrOHOMUKH, TEXHUKHU
0e30IMacHOCTH, TUTUCHBI,
pecypcocOepekeHusl, MPaBOBBIX u
ATHYECKUX HOPM, HOpPM HWH(MOPMAIMOHHON
0e30IMacHOCTH;

- BIIAJIETh HAaBBIKAMH pACMO3HABaHUS U
3amUThl  MHGQOpMauuu, HWHGOPMALUOHHON
0€30MacHOCTH JTUYHOCTH

TMOHUMAaHHUe HEO00XO0IUMOCTH
WCTOJIb30BAHMS TOCTHXKECHUNM COBPEMEHHOM
ouoJornu u OHMOTEXHOJIOTHUIA IS
paIMOHAIBFHOTO TPUPOIOTIOIH30BAHUS;

NP 10 chopMupoBaHHOCTH  YMEHHA
co3llaBaTh COOCTBEHHBIC MHUCHMEHHBIC U
YCTHBIE cooOuieHus Ha OCHOBE
OMOJIOTHYECKOU nHpopmaruu u3
HECKOJIbKUX HUCTOYHUKOB, TPaMOTHO
HCTMOJIb30BATh TTOHATUIHBIN arnmapar
OMOJIOTHH

OK 04.
D¢ dexTrBHO
B3auUMOJICUCT
BOBAaTh u
paboratb B
KOJUICGKTHBE U
KOMaHjie

JIP 1-19, 20,22

MP 2 OsiaageHue yHHBepCAJIbHBIMH
KOMMYHUKATHBHBIMH 1eICTBUAMM:

0) cOBMeCTHAsA JIeSITeJIbHOCTD!

- IOHUMAaTh U HUCIIOJIB30BaTh NPEUMYIIECTBA
KOMaHIHOW ¥ UHAMBHUYaJIbHON paboTHI;

- MIPUHUMATH LeJH COBMECTHOI
JIeATEeTbHOCTH, OpPTraHU30BHIBATH u
KOOPJMHHUPOBATh necTBUs 1o ee

JOCTHIKCHHMIO: COCTaBJISITh IUIAH JEHCTBUM,
pacupenensaTb pojid € YyY4EeTOM MHEHUH
Y4aCTHUKOB 00CyX/1aTh pE3yJIbTaThI
COBMECTHOM paboThI;

- KOOPJIMHHUPOBATh M BHINOJHATH paboTy B
YCIOBUSIX  pEaJbHOT0, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

- OCYLIECTBIIATh MO3UTUBHOE
CTPaTEruueckoe IOBEACHUE B pa3IMYHBIX
CUTyalUsiX, TMpPOSBIATh TBOPYECTBO U
BOOOpakeHue, ObITh HHULUATUBHBIM

MP 3 OsiaageHue YHHMBEpPCAJbHBIMH
PeryJIsiTHBHBIMH J1CHCTBUSIMH:

I') IPUHATHE Ce0S U APYTUX JIOAei:

I[IP 5 npuoOpereHHe oOmMbITA MPUMECHEHHS
OCHOBHBIX METOIOB HaquOFO II03HaHHA,
WCIIOIb3YEMBIX B OMOJIOTHH: HAOIIOCHUS 1
OIINCaHusd KHUBBIX CHUCTCM, HpOI_IeCCOB 148

SIBJICHUN; OpraHu3aluyd ¢ MPOBEACHUA
OMOJIOTHYECKOTO JKCIEPUMEHTA,
BBIIBIKEHUS TUIOTE3, BBISIBJICHUS
3aBUCUMOCTH  MEXIY  MCCIIEIyeMbIMHU
BEJIMYMHAMHU, OOBSICHEHHUS MOJYyYEHHBIX
pe3yabTaToOB

u bopMyIHpoBaHUS BBIBOJIOB c
WCIONb30BAHUEM  HAyYHBIX  MOHSTHUH,

TEOpU U 3aKOHOB
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- IPUHUMATh MOTHBBI M apTyMEHTHI APYTUX
Toaei pH aHaJmn3e Pe3yJIbTaTOB
JIeITEIILHOCTH;

- TPU3HABAaTh CBOE NPABO W MPABO APYTHUX
JIOJIEH Ha OIIMOKU,

- pa3BHBaTh CIIOCOOHOCTH IMOHUMATh MHpP C
MO3HMIIUU JPYTOro 4eI0BEeKa

OK 07.
ConelicTBoBa
Th
COXPAaHECHHUIO
OKpYKarolei
Cpenbl,
pecypcocoepe
KEHHUIO,
IPUMEHSTD
3HAHUS 00
U3MEHEHUU
KIIUMarTa,
MPUHLIUIIBI
OepexIIUBOTO
IPOU3BOJICTBA
, 9 EeKTUBHO
JIENUCTBOBATE
B
Ype3BbIYAITHBI
X CUTYaIHsIX

JIP 27-31 B 00,1aCTH IKOJIOTHY€CKOT0
BOCIIMTAHUS:

- c(hOpMUPOBAHHOCTD 3KOJIOTUYECKOU
KYJBTYpbl, IOHUMAHUE BIUSHUS COLIMAIBHO-
SKOHOMHUYECKHX TIPOLECCOB Ha COCTOSIHUE
MIPUPOAHOMN " COLIMAIbHOMU Cpenpl,
OCO3HaHUe rJ100aIbHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

- IUIAHUPOBAHME U  OCYLIECTBJICHHUE
JICUCTBUM B OKPY’KAIOILIEH Cpelle Ha OCHOBE
3HaHUA 1EJIed  YCTOWYMBOIO  Pa3BUTHUS
YeJIOBEUECTBA;

aKTUBHOE HETpUsITUE JIEHCTBHA,
MIPUHOCAILNX BPEJl OKPYKAIOUIEN CPELE;

- yMEHUue MIPOTHO3UPOBATh
HeOIaronpusiTHbIC JKOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JAEHCTBUH,
npeaoTBpanaTh ux;

- pacuIMpeHHe  OIbITa  JEATEIbHOCTH
HKOJIOTUYECKON HANPaBICHHOCTH;

- OBJIAJICHHE HaBbIKAMH y4ueOHo-
UCCIIEA0BATENIBCKOM, IIPOECKTHOMN u
COLIMAIbHON JI€ATEIbHOCTH

I[IP 5 npuoOpereHHe oOmbITA MPUMECHECHHS
OCHOBHBIX METOJIOB HAyYHOT'O ITO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJIOTHH: HAOIIOICHUS

Y OIKCAaHUS KUBBIX CHUCTEM, MPOLIECCOB M
SBJIGHUW; OpraHu3alud ¢ MPOBEACHUA
OMOJIOTUYECKOTO JKCIEPUMEHTA,
BBIIBIKEHUS BBISIBIICHUS
3aBUCHUMOCTH HCCIeayEeMbIMU
BEJTMYMHAMU, MOJTyYEHHBIX
pe3yabTaToOB

u dbopMyupoBaHUs BBIBOJIOB c
WCIIONb30BAHUEM  HAyYHBIX  TOHSTHUH,
TEOpUi U 3aKOHOB.

[P 6  chopMUPOBAHHOCTH  YMEHUS
BBIJIETISITh CYILIECTBEHHbBIE MpU3HAKU
BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT;

TUIIOTE3,
MEXy
00BsICHEHUS

OJIHOKJIETOYHBIX " MHOT'OKJIETOYHBIX
OpPraHW3MOB, BHUJOB, OWOTEOIICHO30B U
DKOCHCTEM; 0COOEHHOCTH  TPOIECCOB

oOMeHa BEIIeCTB W MPEBPAIICHUS YHEPTUU
B KJIeTKe, (POTOCHMHTE3a, TIACTHYECKOTO H

JHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, Meio3a, OTUIOZOTBOPEHUS,
pa3BHUTUA u Pa3MHOXKEHHUS,

UHAUBUAYAIbHOTO  Pa3BUTHUS
(oHTOTEHE32), OOPHOBI

3a CyIIeCTBOBAaHUE, ECTECTBEHHOIO 0TOOpA,
BUI000pa30BaHus, MIPUCTIOCOOTICHHOCTH
OpPraHU3MOB K cCpele OOUTaHMsI, BIUSHHS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPOIOTEeHHBIX
W3MEHEHUN

B DKOCHUCTEMAaX CBOECH MECTHOCTH,
KpyroBOpOTa BEILIECTB M IpeBpalleHue
sHEepruu B Ouocdepe.

I[P 7  chopMHUPOBAHHOCTH  YMEHHS
MPUMEHSTh  TOJYYCHHbIE 3HAHUS IS
O0OBACHEHHS] OMOJIOTUYECKHUX IPOIIECCOB M

opraHuzma

SIBIICHWM, JUIi TPHHATUS TPAKTHYCCKUX
pelIeHHii B TMOBCEJHEBHOM  KU3HU
¢ 1uenplo ofecrieueHus  O€30IMACHOCTHA

CBOETO 3JI0POBbS U 3/I0POBbSI OKPYKAIOIINUX
arozell, coOmoaeHus 340poBoro o0pasa
KU3HU, HOPM TIPaMOTHOTIO IIOBEACHHS B

OKpYKaromieu MIPUPOTHOMN cpene;
TMOHUMAaHUe HEOOXOINUMOCTH
WCIONIb30BaHUs TOCTHIKEHUH COBPEMEHHOMN
OHOJIOTHH u OHMOTEXHOJIOTHI JUTSt
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pallMOHAJIBHOI'O TPpHUPOAOITIOJIb30BAHUA

IIK 3.4.
Pa3zpabareiBar
b
TEXHUYECKYIO
JOKyMEHTAaIH
1o,
UHCTPYKIUH,
CBSI3aHHBIE C
BHEJPEHUEM
CpeacTB
aBTOMAaTH3aIl
WU "
MEXaHHu3alnu

MP 1 B) paGora ¢ nundpopmaumeii:

- BJIQJICTh HaBBIKAMU HOJTYYEeHHUS
uH(pOpMaNM U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh  TOMCK,
aHaJM3, CUCTEMATH3AIUI0 U MHTEPIIPETALINIO
UHPOPMALIMK PA3TUYHBIX BUAOB U (QOpM
Ipe/ICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PazIMUHBIX (popmaTax
C ydYeTOM Ha3HadeHHWs WHGPOPMALUH U

LIeJIeBOM ayJIuTOpuH, BBIOMpast
ONTHMaNbHYI0 (OopMy TpEACTaBICHHUS U
BU3YyaIIU3aIIH;

- OLICHUBATH JOCTOBEPHOCTH, JIETUTUMHOCTH
UH(OPMALINH, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIbHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BaTh CPEACTBA MH(POPMALIMOHHBIX
U KOMMYHHUKALIMOHHBIX TEXHOJOTHMH B
pELICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX
U OpPraHU3allMOHHBIX 3a7a4 ¢ COOIIOEHUEM

TpeGoBaHUI OPrOHOMHUKHY, TEXHUKHU
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHus, MIPaBOBBIX u

TUYECKUX HOPM, HOPM HH(OPMAIMOHHON
0e30IMacHOCTH;

- BIAQJIETh HABBIKAMHM pACIO3HABAHHS U
3am|Thl - MHGOpManuKM, WHGPOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

JIP 23-26, 32-34

npP7 c(hOpMUPOBAHHOCTH YMEHUS
NPUMEHATh  MOJYYEHHbIE 3HAHUS  JUIsS
O0OBACHEHHSI OMOJOTUYECKHX MPOIECCOB M
SIBJICHUHM, JUIsI TPUHATUS IPAKTUYECKUX
peuIeHui B MOBCEIHEBHOM KU3HHU C LIEJIBIO
obecrnievyeHus 0e30MacHOCTH CBOEro
3I0POBBS U 3I0POBBSI OKPY KAIOIINX JIOJIEH,
COONIOAICHHUS 3I0POBOTO 00pasza KU3HH,
HOPM TPaMOTHOTO MTOBEJICHUS B
OKpY>Karoleu MIPUPOIHOMN cpene;
MMOHUMaHue HEOOXOIUMOCTH
WCIIOJIb30BaHUS JOCTHKEHUM COBPEMEHHOM
ouoJIoruun U OHMOTEXHOJIOTUIA IUIS
palMOHANIBHOTO MPUPOIOIIOIB30BAHUS
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHOMN JJUCIIUILINHBI

2.1. O0beM y4eOHOM IUCHHUILVIMHBI U BUIbI Y4eOHOH padoThI

Bup y4eOHoii padoThI O0beM B yacax
O0bem o0pa3oBaTeIbHOI MPOrpaMMbl TUCHHUTINHBI 50
B T.Y.
OcHoBHoOe coaep:kanue 50
BT. U..
TEOPETUIECKOe 00yUCHHE 30
MIPAKTUYECKUE 3aHATUSA 16
KOHCYJIbTAI[UU 4
IIpodeccuonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue 12
NMPUKJIATHOTO MOYJIfA)

BT. 4.:

TeopeTudyeckoe o0yueHue

MPAKTUUICCKUC 3aHATHA

NuauBuayanbHBIN TPOEKT (a/HET)

IIpomexyTounas arrectauus (AnddepeHUMPOBAHHBIN 3a4eT)
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2.2. TemaTH4yecKHi IJIAH U COJePKAHUE YYEOHOM M CIUNJINHBI

Haumeno 00 |Popmupyem
B Conep:xxanue yue0OHOro marepuasa (0CHOBHOE 1 MpodeccuoHaIbHO- en Lie
OpPHMEHTHPOBAHHOE), JTA00PATOPHbIE U MPAKTHYECKHE 3aHSATHS,
pa3jenioB . 4yaco |KOMIeTeHIH
U TeM NPUKJIATHON MOAYJIb (PU HAJINYHMH) R "
1 2 3 4
Pa3nes 1. buonorns kak Hayka. JKusble cicTeMbl M MX OPraHu3anust 2
Tema 1.1. | Copepxanue yueOHOIro MaTepuaJia OK 02
buoaorus JAupakTudeckue eIMHULIBI: 2 TP 9-10
Kak Bbuonorus — Hayka o >kuBoii npupojie. CBsi3u OMOJIOTHH ¢ 0OIECTBEHHBIMH, MP 1
HayKa. TEXHUYECKUMH U IPYTUMHU €CTECTBEHHBIMU HayKaMmH, (prtocodueit, penuruei, JIP 32-34
Oo6mas 3THKOH, 3CTETUKOHN 1 ipaBoM. Poiik 6ruonoruu B GopMupoBaHHH COBPEMEHHOM
xapakrep |HaYYHOH KapTHHbI Mupa. CucTeMa OMOJIOTUYECKHX HAYK.
HCTHKA MeToap! Mo3HaHUS KUBOW PUPOAbI (HAOII0AeHNE, SKCIIEPUMEHT, OITMCAHHUE,
e — HU3MEpPEHHeE, KITacCHu(pUKaIHs, MOJICTUPOBAHNE, CTATUCTUYECKast 00paboTka
JTAHHBIX ).
JKuBbie cuctemsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ounonoruu. OTanaue
KHMBBIX CUCTEM OT HEOpraHuyeckoi mpupoabl. CBOHCTBa OGMOCUCTEM U UX
pazHooOpasue.
YpoBHU OpraHu3anuu OMOCUCTEM: MOJICKYJIIPHO-T€HETUYECKHIA, KIETOUHBIH,
OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OHO -
TeOIICHOTHUYECKUIT ), OnochepHbIit
Bua 3ansiTus: Jlekuus
Paznen 2 Xummnuyecknil COCTaB M CTPOEHHE KJIETKHU 6
Tema 2.1. | Conep:xaHue y4eOHOIr0 MaTepuaia OK -01
Xumnueck | JlugakTudeckue e TMHUIbI: 2 OK - 02
Uil cocTaB | XMMHYECKHH COCTaB KJIETKH. XMMUYECKUE HIEMEHTBI: MAKPOAJIEMEHTHI, OK-04
KJIEeTKH. MHKpPO3JIEMEHTHI. Boja 1 MuHEpasbHble BelecTBa. OyHKIIMU BOJBI U ITP 1-11
buojorny | MuHepaabHBIX BelIlecTB B KieTke. [loaepkanue ocMoTHYecKoro danaHca. MP 1
€CKH benxu. CoctaB u crpoeHue 0eIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEITKOB. JIP 1-19,
BasKHbIE HezamenuMble U 3aMEeHUMBIE AMUHOKHUCIIOTEL. AMUHOKHCIOTHBIN COCTAaB. 20,22, 23-
XHMHYECK | YPOBHU CTPYKTYphI OSITKOBOW MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAS, 26, 32-34
ne TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). XUMUYECKUE CBONCTBA OEIIKOB.
coemmuen | buonornyeckue pyHkmu 6€IK0B. @epMEHTHI — OMOJIOTHYECKUE
usi Katanmzaropsl. CTpoeHne ¢pepMeHTa: akTUBHBIN IIEHTp, CyOCcTpaTHas
cnenuduaaocts. Kopepmentsl. Buramunsl. OTinnynst epMeHTOB OT
HEOpPraHUYECKUX KaTaJIu3aToOpOB.
VYrieBoapl: MOHOCaxapuabl (TJIFOK03a, prd03a U 1e30KCupr003a),
JIrcaxapuibl (caxaposa, JIaKT03a) U IMoJucaxapu/ibl (Kpaxmal, TTUKOTeH,
1esuTrono3a). buonornueckue GyHKIMM yraeBoaoB. JIumumasr:
TpUrIAHLEepUAbl, pochonunuel, crepouanbl. I uapopunbHo-ruapodoOHbIe
cBoricTBa. buonornueckue Gpynkiuu munuaoB. CpaBHEHUE YTIEBOIOB,
OEJIKOB M JIMTIU/IOB KaK UICTOYHUKOB dHepruu. HyknenHossie kuciotsl: JJHK
u PHK. HykneoTuasl — MOHOMEpHI HYKJIEMHOBBIX KUCTOT. CTpoeHue u
¢bynkunn JJIHK. Ctpoenne u pynkiuun PHK. AT®: crpoenue u pyHKIIMN
Buja 3ansiTusi: KOMOMHUPOBAHHBIM YPOK
Tema 2.2. | Copepxanue y4eOHOro MmarepuaJia OK - 01
CTpykTyp OK-02
HO- OK-04
(pynxkuuon ITP 1-11
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ajJbHas
opraHmsa
U
KJIETOK

JAupakTu4ecKke eIMHUIbI:

[utonmorus — Hayka o kieTke. KiietouHast reopust — mpumep
B3aUMOJICHCTBUA UeH 1 (PaKTOB B HAYYHOM MO3HAHUU. METOBI H3yUESHHUS
KJIETKH.

Krerka kxak menoctHas xuBas cucrema. OO0mue npu3Haku KJIETOK:
3aMKHyTasi Hapy>kHas memOpaHna, mosiekysbl JJHK kak renernueckuit
amnmnapar, CcTeMa CHHTe3a OeJka.

Tunsl KJIETOK: 3yKaprHoTHieckas 1 npokapuoTuueckas. Oco0eHHOCTH
CTpOEHUS MPOKapHOTHUeCcKon KieTKu. KierouHnas crenka OakTepuil.
CTpoeHue 3yKapuoTHYECKOU KIeTKU. OCHOBHBIE OTINYHUSA PACTUTENIBHOIM,
KUBOTHOM ¥ TPUOHOMN KJIeTKH. [IOBEpXHOCTHBIE CTPYKTYPHI KJIETOK—
KJIETOYHAs CTeHKa, MIMKOKaNMKe, uX pynkuuu. [lnasmarunueckas memOpana,
ee CBoiicTBa U (QYHKITHH.

[{urorna3zma u ee opranonapl. OqHOMEeMOpaHHbIe opraHou bl KieTku: DIIC,
anmnapat ['onbaxu, 1130coMbl. [101yaBTOHOMHBIE OPTaHOU/IbI KIETKU:
MUTOXOHJPHH, IIacTUbl. [IporcxoxaeHne MUTOXOHAPUN U TacTua. Buasl
wiactu. HemeMOpaHHbIE OPraHOU bl KIETKH: PUOOCOMBI, KIIETOYHBIN
LEHTp, LICHTPUOJIH, PECHUYKHU, KI'YTUKH. DYHKIIMU OPraHOUI0B KIETKH.
Bxurouenus.

SAnpo — perynsTopHbIii eHTp KIeTKu. CTpoeHue siipa: sijaepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTuH, SAPBIIIKO. XpOMOCOMBL. TpaHCHIOPT BEILIECTB B
KJIETKE

Buj 3aHsiTHA: KOMOMHUPOBAHHBIH YPOK

MP 1-3

JIP 1-19,
20,22,23-
26,32-34

[TproOpereHue onpiTa IPUMEHEHNUS TEXHUKH MUKPOCKOIIMPOBAHUS TpU
BBINOJIHEHUH J1a00PaTOPHBIX padoT:

Buj 3ansiTus: nadoparopnasi padora Nel

CtpoeHue KIeTKHU (pacTeHHs, )KUBOTHBIE, TPUOBI) U KJICTOYHBIC BKIIOUCHUS
(kpaxmail, KapOTUHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTHI).

[ToaroroBka MUKpONpenapaToB, HAOIOIEHUE C TTOMOIIBI0 MHUKPOCKOIIA,
BEISIBJICHHEC PA3INunil MEX]Ty H3y4daeMbIMUA 00BEeKTaMu, GOPMYITUPOBAHNE
BBIBOJIOB

OK - 01
OK-02
OK - 04
ITP 1-11
MP 1-3
JIP 1-19,
20,22,23-
26, 32-34

Pa3gea 3. ZKuzHenesaTeJJbHOCTh KJIETKH

Tema 3.1
OomMeH
BellleCTB U
npeBpaie
HHUE
JHEPrum B
KJIETKe.
buocunrte
3 0eska.
Bupycsoi

Coaep:xxanue y4eOHOro MaTepuasa

OOMeH BemecTB, WM METa0O0IN3M. ACCUMHIISINS (TUITACTHYECKUI 0OMEH) U
JUCCUMMIIALIUS (3HEPreTUYeCKUui 0OMEH) — JIB€ CTOPOHBI €AMHOT0 Ipolecca
MeTabonusma. Posb 3aKOHOB COXpaHEHUs! BEILIECTBA U SHEPTUU B
MOHMMAaHUU MeTabonu3ma. Turbel 0OMEeHa BELECTB: aBTOTPOMHBIN U
rerepoTpodHsIii. Poibs hepMeHTOB B 00MEHE BEIIECTB U IPEBPAIICHUH
sHepruu B kietke. @orocuHte3. CBeToBast U TeMHOBas Qa3bl POTOCUHTE3A.
Peakuuu dotocunTesa. dpdexTuBHOCTH HOTOCHHTE3A. 3HAUCHHE
dboTocuHTE3a AJI KU3HU Ha 3eMiie. BiausiHue yciioBuii cpesibl Ha
(GoTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHu. XeMOCHUHTE3. XEMOCHHTE3UPYIOIIEe OaKTepuu. 3HaUCHNE
XEMOCHHTe3a JJIs )KU3HU Ha 3eMIIe.

DOHepreTudyeckuil oOMeH B KJieTke. Paciernienue BenecTs, BblICIEHUE U
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTaIbl SHEPreTHUECKOro oOMeHa.
I'muxomnu3. bposxenue u ero Buasl. KucnopogHoe okuciaeHne, Wik KIETOYHOE
nbixanue. OkucaurenabHoe GochopunupoBanue. IHHEeKTUBHOCT
HHEPreTUYECKOro 0OMeHa.

Peaknuu matpuunoro cunresa. ['enerndeckas nadopmarnus u JJHK.

OK-01
OK-02
OK-04
ITP 9-10
MP 1

JIP 32-34
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Peanuzanus reneTnueckoid MHPOpPMALUH B KiIeTKe. [ eHeTHUECKUH KO M ero
cBorcTBa. Tpanckpunuusa — matpuusbii cunTe3 PHK. Tpancsanms —
OonocunTe3 Oenka. Dransl TpaHcsauu. KoaupoBanue aMuHOKHUCIOT. Poitb
pubocom B OnocuHTe3e Oenka.

Hexnerounsie popMbl kU3HN — BUPYCHI. MicTopus oTkpbITHS BUpycos (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHHUS U )KMU3HEHHOT'O ITUKJIa BUPYCOB.
bakrepuodaru. bonesnn pacteHni, )KUBOTHBIX U Y€JIOBEKA, BHI3HIBACMbBIC
Bupycamu. Bupyc nmmynonedunmra yenoeka (BUY) — Bo3Oyautens

CIIW da. ITpodunakTuka pacnpoCTpaHSHHUS BUPYCHBIX 3a00JIeBaHUI

Buja 3ansiTusi: KOMOMHUPOBAHHBIN YPOK

Bun 3ansitusi: 1aboparopHasi padora Ne2

Bupychbie u 6akTepuanbhbie 3a00eBanus. OOIIHMe MPUHITAIIBI OK-01

MCIIOJIb30BaHUS JICKAPCTBEHHBIX BemecTB. OCOOCHHOCTH IPUMEHEHUS OK-02

aHTHOUOTHKOB. [IpeacTaBneHue yCTHBIX COOOIIEHHH ¢ Tpe3eHTAIHEeH, OK-04

MOATOTOBJICHHBIX MO MEPEYHI0 HUCTOYHUKOB, PEKOMEHIOBAHHBIX ITP 9-10

npenogasareneM PoTocuHTe3. XEMOCHUHTES. MP 1

JIP 32-34

Pa3nen 4. PazmHoKeHHe M HHANBUYAJIbHOE PAa3BUTHE OPTaHU3MOB
Tema 4.1. | Coaep:xaHue yueOHOro MaTepuasa OK-01
KuzHeHH | JlupakTuyecKHe eTMHHUIbI: OK -02
bIif UK | KiteTouHbIi UK, WM KU3HEHHBIH UK KieTKu. MHTepdasza u MuTo3. OK - 04
KJIETKH. [Tpoueccel, mpoTekatonue B uHTEpGaze. Perumkanus — peaxius ITP 9-11
DopMbl maTtpuyHoro cunte3a JIHK. Ctpoenune xpomocoM. XpoMOCOMHBIH Habop — MP 1-3
pa3sMHOXKe | KapuoTHUIl. JUIITOMAHBINA 1 TaTUIOUIHBIM XPOMOCOMHBIE HAOOPBHI. JIP 1-19,
HUA Xpomatuasl. LluTosornyeckrue 0CHOBBI pa3MHOKEHUS U MHIUBUYaJIbHOTO 20,22,32-
OpraHM3M | pa3BUTHUA OpraHu3MoB. Jlenenue kineTku — Muto3. CTaiuu MUTO3a. 34
OB [Tpoueccel, mMpouCXoAsIIKe Ha pa3HbIX CTAAUSIX MUTO3a. bronoruueckuii

cMmbIch MuTO3a. [IporpamMmmupyemast rubenb KIETKH — aromnTo3.

®DopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroioe u mosoBoe. Buasl 6ecrnonoro

Pa3MHOXKEHUS: JieJIeHHuE Ha/IBOE U MOYKOBAaHHE OJHO M MHOTOKJIETOYHBIX,

cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKeHue. MckyccTBeHHOE

KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAUEHHE VISl CEJICKIUU.

[TonoBoe pazMHOXeHHE, €ro OTIANYus OT Oecrnionoro. Meiio3. Craauu

Meno3a. [Ipoueccsl, mpoucxoasiuue Ha cragusax menosa. llosenenue

xpomocoM B Meino3e. Kpoccunrosep. buonoruueckuii cMbici U 3HaYeHUE

Mmeiio3a. 'amerorenes — nporecc 00pa3oBaHMs MOJOBBIX KIETOK Y

KUBOTHBIX. [10JIOBBIC kKele3bl: CEMEHHUKH U stmaHukn. OOpa3oBaHue U

Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u, SHLEKIeTKa) —

criepmatorenes u ooreHe3. OCOOEHHOCTH CTPOCHHUS SHUIEKIETOK U

cnepmaro3zonioB. OmionorBopenue. [lapreHorenes

Buj 3aHsiTHA: KOMOMHUPOBAHHBIH YPOK
Tema 4.2. | Coaep:xxaHue y4eOHOIro MaTepuasa OK 01
NuauBuay | JIupakrudeckue eTMHUIbI: OK -02
ajJbHOE NunuBuyanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAILHOE Pa3BUTHE OK-04
pasButue | (3MOpuoreHes). Itarnbl SMOPHOHAIBHOTO PA3BUTHUS Y TTO3BOHOYHBIX ITP 9-11
OPraHM3M | )KMBOTHBIX: APOOJICHHE, TaCTPYJISAIUs, opraHorenes. [loctamOpruoHaibpHOE MP 1-3
0B pa3Butue. Turbl MOCTIMOPHOHATIBLHOTO Pa3BUTHS: IPSIMOE, HETIPSIMOE JIP 1-19,

(mrmunHOYHOE). BrisiHUe cpeibl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, 20,22, 32-

CIOCOOHBIE BBI3BIBATH BPOKJICHHBIE YPOJICTBA. POCT U pa3BUTHE pacTeHUI. 34

OnroreHes IBCTKOBOT'O PAaCTCHUS: JBOMHOE OIJIOAOTBOPCHUC, CTPOCHUC
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CEMEHHU, CTaJUH Pa3BUTHUSA
Buj 3aHATHSI: KOMOMHUPOBAHHBIH YPOK

Paspnen 5. HaciiencTBEHHOCTh M M3MEHYHUBOCTH OPraHU3MOB
Tema 5.1. | Coaep:xxanue y4eOHOIro MaTepuasia OK-01
3akoHoMe | J/IugakTHYEeCKHE e JHHHIIbI: OK - 02
pHOCTH [TpeameT u 3agaun reHeTUKH. PoJb TUTOIOTMK ¥ SMOPHOJIOTHH B OK -04
HAacJIe0Ba | CTAaHOBJICHWH I'€HETHUKH. BKiaa pocCHHCKUX U 3apyOS)KHBIX YUEHBIX B IP 9-11
HUSL. pa3BUTHE TeHETUKU. MeTO bl TeHETUKH (THOPHI0IOTUYECKUH, MP 1-3
CuenieHH | UTOTCHETUYECKUN, MOJICKYJISIPHO-TeHEeTHYECKU ). OCHOBHBIE T€HETUYCCKHE JIP 1-19,
oe MOHATHS. | eHeTHYEeCKass CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMAaxX CKPEIIMBAaHUM. 20,22,32-
HacJIe10Ba | 3aKOHOMEPHOCTH HacCJIeI0BaHUsI PU3HAKOB, yCTaHOBIEHHbIE ['. MeHenem. 34
HHE MonorudpuaHoe CKpenMBanme. 3akoH eIMHO00pa3usi THOPUIOB TIEPBOTO
Npu3HaKo | nokosieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH PACILEIUICHUs IPU3HAKOB.
B I'mnoresa unctorsl ramer. [losIHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

JluruGpumHoe ckpenuBaHue. 3aKOH HE3aBUCHUMOT'O HACIICTOBAHHS

npu3HaKoB. [[uToreHeTHYecKne OCHOBBI AUTUOPUTHOTO CKPEIIIMBAHHSL.

AHanusupyrolee ckpeluBanue. Fcnonb3oBaHue aHaIU3UPYIOLIETO

CKpEIIMBAHMS IJIs1 OTPEICTICHUSI TEHOTUITA OCOOH.

CuenneHHoe HacieoBaHue npu3HakoB. Padora T. Moprana no

CLIETIJIEHHOMY HaclieJJoBaHUIO reHOB. Hapyliienue crernsieHus TeHOB B

pe3yabTaTe KpOCCUHTOBEpPA. XPOMOCOMHAsI TEOPHsI HACIICICTBEHHOCTH.

I'eneTnyeckue KapThl.

I'enernka mona. XpoMOCOMHOE OINPEIEICHHUE M0JIa. AYTOCOMBI U TTOJIOBBIE

XpoMocoMbl. ['oMorameTHbIe B reTeporaMeTHbie opraHu3Mel. HacinenoBanme

MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

Bun 3ansiTusi: JJeKuus

Bup 3anstus: 1aboparopHasi padora Ne3

PellleHre reHETUYECKHX 3a1a4 Ha ONPEeIeHUE BEPOSATHOCTU OK-01

BO3HHUKHOBEHUS HACIICICTBEHHBIX IPU3HAKOB P MOHO-, JTH-, OK - 02

HOJMTHOPHUIHOM U aHATM3UPYIOLIEM CKPECIIMBAHIU, COCTABICHHE OK - 04

TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS. I1P 9-11

3akonsl T. Moprana. CluemyieHHOe Hacjle/I0BaHHe T€HOB, HapylLIEHUE MP 1-3

cueruienust. HacienoBanue MpU3HAKOB, CHCIIICHHBIX C TOJIOM JIP 1-19,

20,22,32-
34

Tema 5.2. | Coaep:xxaHue yueOHOIro MaTepuasia OK - 01
3akoHoMe | /lugakTHUYEeCKHE e IHHUIIbI: OK -02
pHOCTH N3menunBocTh. BUILl HI3MEHUYNBOCTH: HEHACIIENCTBEHHAS U OK -04
H3MEHYMB | HacieacTBeHHas. Poiib cpenbl B HEHACIEACTBEHHON N3MEHYUBOCTH. I1P 1-11
OCTH. XapakTepucTuka MOAU(PHUKATMOHHON U3MEHUYUBOCTH. BaprualinoHHbIi psa 1 MP 1-3
I'enernka | BapmanmonHas kpuBas. Hopma peakiyu npusnaka. KomudecTBeHHbBIE U JIP 1-19,
YeJI0BE€KA | KaueCTBEHHbIC MPHU3HAKU U UX HOpMa peakiuu. CBoOMCTBa 20,22, 23-

MOAU(PUKAIIMOHHON U3MEHUYUBOCTH. 26, 32-34

HacnencrBeHHas, WM TeHOTUIIHYECKas H3MEeHUYMBOCTh. KoMOMHATHBHAS
W3MEHYHBOCTh. Mei03 U MMOJI0BOM MPOIIECC — OCHOBAa KOMOMHATHUBHOM
M3MEHYMBOCTU. MyTanimoHHas n3MeH4YuBOCTh. Kiaccudukanus mytanmii:
TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacTOTa U IPUYUHBI MyTaILIUH.
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MyrtareHHbie (hakTOpbl. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJICICTBEHHON
W3MEHYHUBOCTH.

Pemienne 3agau Ha onpeiesieHUE BEPOSITHOCTH BOSHUKHOBEHHUSI
HACJICJICTBEHHBIX MMPU3HAKOB MIPH PA3JIMYHBIX THUIIAX B3aUMOJICHCTBHS T€HOB,
COCTaBJICHUE TEHOTUITMYECKHUX CXeM CKperuBanus COCTaBIICHUE U aHAU3
POJOCTOBHBIX YEJIOBEKA.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI TCHETUKHU
YeJI0BeKa: TeHeaIOrnIeCKIi, OJTM3HEIIOBBIN, ITMTOTCHETHICCKUM,
OMOXMMMYECKUN, MOJIEKYJIIpHO-TeHeTuYecKuil. COBpEeMEHHOE OIpeIeIeHH e
TE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM
gucie ¢ momonrsio ITI[P-ananu3a. HaciaeacTBeHnHbie 3a001€BaHMS YSIOBEKA:
re’Hble 00JIe3HH, O0JIE3HU C HACIEACTBEHHOMN MPEpacioioKeHHOCTbIO,
XpoMocoMHBIe Oone3Hn. ComMaTuyecKkre U TeHepaTUBHbIC MYTallUH.
CtBonoBbie ki1eTku. [IpuHIHIBI 3710poBOro 00pa3a KU3HU, THATHOCTHKH,
npOoMUIAKTUKY U JICYSHHS] TeHETHUECKHUX Oose3Heil. MeauKo-reHeTHuecKoe
KOHCYJIbTUPOBAaHME. 3HAYEHUE MEAUIIMHCKON T€HETUKHU B MPEJOTBPAILIEHUN
W JICYEHUH TeHETHYECKUX 3a00JIeBaHM yenoBeKa

Buj 3aHsATHS: KOMOMHUPOBAHHBIH YPOK

OK-01
Bupj 3ansaTus: jaboparopHas padora Ned OK - 02
N3y4yeHne n3MEHYMBOCTH, IOCTPOECHNE BapUALIMOHHOW KpUBOI OK —04
ITP 1-11
MP 1-3
JIP 1-19,
20,22, 23-
26, 32-34
Paznen 6. DBoarounoHHasi OMOJIOTHA
Tema 6.1. | Conep:xxanue y4eOHOIro MaTepuasia OK-01
JBoaouu | JlmpakTuyecKue eIUHUIbI: OK - 02
OHHASA [Ipennocbuiku BO3HUKHOBEHUS SBOJIOIMOHHON TEOPUHU. DBOJIIOIIMOHHAS OK -04
Teopus TEeOpHs M €€ MeCTO B OMOJIOTHH. BiusHue YBOFOIIMOHHON TEOPUH HA [P 9-11
U ee pa3BuUTHE OMONOTHH U APYTUX HayK. CBUIETENHCTBA SBOIIOIHH. MP 1-3
MecTo [TaneoHTONOrMYECKHE: MOCAEAOBATEIBHOCTD MOSBJICHUS BUIOB B JIP 1-19,
B MAJICOHTOJIOTUYECKON JIETONMUCH, TTepexoaHble popmbl. buoreorpaduueckue: 20,22,32-
OMOJIOTMH. | CXOJCTBO U pa3nuyue (hayH u GJIop MaTepPUKOB U OCTPOBOB. 34
Mukpo3B | DMOpHUOIOrHYECKHE: CXOJCTBA U Pa3INyus YMOPHOHOB Pa3HBIX BUIOB
OJIIOIHA. MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHUE: TOMOJIOTUYHBIE,
Makpo3Bo | aHaJlOTUYHBIC, pYANMEHTAPHBIE OPTaHbI, aTaBU3MbI. MOJIEKYISIPHO-
JIIOLUs OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX

METa0OJTMYECKUX MyTeH Y BCEX )KUBBIX OPTaHU3MOB.

Opomononnas reopust Y. lapsuna. [Ipeanocsuiki BOSHUKHOBEHUS
JnapBUHU3MA. [IBIKYIIIME CHIIBI BOIONNMY BUIOB 110 JlapBuHY (M30BITOYHOE
pa3MHOXEHHE TIPU OTPaHNYEHHOCTH PECYPCOB, HEOTIpeIeIEHHAs
M3MEHYUBOCTb, O0pPH0A 3a CYIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD).
Cunreruueckas teopust 3Bommonuu (CTD) u e€ oCHOBHbBIE TIOJIOKEHUSI.
MukposBosrorus. [Tomynsiust Kak eTuHALA BUIa U SBOJIIONINH.
JBmwxymue cuiibl (paKToOphl)IBOIIOIUN BUIOB B IPUPOJIe. MyTallMOHHBII
MpoLecc ¥ KOMOMHATUBHAS U3MEHUYUBOCTG. [10MyIA1MOHHbIE BOJIHBI U
npeiid reros. M3omsmus u murpanus. EctectBeHHbIi oTOOp —
HanpaBIsOMUi GakTop Boatonnund. DOpMbl €CTECTBEHHOTO 0TOOpA.
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ITprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTat 3BoJoLMU. [Ipumepsl
npucnoco0i1eHnit y opranu3zmMoB. ApoMopdo3bl U uanoanantTauuu. Bung u
BugooOpazoBanue. Kpurepun Buga. OCHOBHBIE ()OPMBI BUI000pa30BAHMS:
reorpaguuecKoe, IKOJIOrHIecKoe.

MaxkposBomtorusi. @opMbl 3BOIONUH: QHUIIeTUYECKas!, TUBEPreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTumocTs 3Boonun

Bupa 3ansiTusi: KOMOMHUPOBAHHBIN YPOK

Paznen 7. Bo3HUKHOBeHHE M pa3BUTHE KU3HM Ha 3emJie

Tema 7.1.
3apoxaen
e

H
pa3BuTHE
JKH3HH.
Cucrema
opranuie
CKOro
Mupa.

Tema 7.2
IIpoucxox
JIeHHe
JeJIoBeKa
aHTpoONoOr
eHe3.
OCHOBHBI
€ cTaguu
IBOJIIOIUH
YeJIoBeKa

Conep:kanue y4e0HOro MaTepuasa

JAupakTH4ecKke eIMHNIbI:

JlonayuHble npeCTaBICHUS O 3apOKICHUN KU3HU. HayuHble runores3bl
BO3HUKHOBEHUS )KM3HU Ha 3emiie: aOMoreHe3 U MaHcrepMus. XUMUYecKas
9BOIONINSA. AOMOTCHHBIN CHHTE3 OPraHUYeCKUX BEIIECTB U3
HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON
sBoonny. HavanpHbie Tamnsl Ononoruueckoi asomtonuu. ['unoresa PHK-
mupa. opMupoBaHrue MEMOPAHHBIX CTPYKTYP ¥ BOSHUKHOBCHHE
npoTokJIeTKH. [lepBbie KIETKH U UX HBOMIOIHUSL. DOPMUPOBAHNE OCHOBHBIX
TPYIII KUBBIX OPTaHU3MOB.

Pa3zButue xu3nu Ha 3emie o spam u nepuogam. Karapxeit. Apxeickas u
npotepo3oiickast 3psl. [Taneo3oiickas 3pa u e€ nepuoIbl: KEeMOPUHCKUIA,
OPIOBUKCKHM, CHITyPUHUCKUI, NIEBOHCKN, KAMEHHOYTOJIbHBIHN, IEPMCKHUH.
Me3o30iickast 3pa 1 €€ Mepuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.
Kaiino3zolickas 3pa u €€ nepro/ibl: MajJeoreHOBbIMA, HEOr€HOBBIH,
AHTPOIOT€HOBBIM.

Cucrtema OpraHm4ecKkoro Mupa Kak oTpakeHue 3Boaronn. OCHOBHbIE
CHUCTEMAaTUYECKHE IPYMIbl OPraHU3MOB. XapaKTEepUCTHKA KIIMMaTa 1
reoJIOTHYECKUX IporieccoB. OCHOBHBIE 3TAIlbl 3BOJIOLMH PACTUTEIBLHOTO U
YKUBOTHOTO MUpa. ApoMop(}o3bl y pacTeHuit u )KkuBOTHBIX. [losiBIeHMe,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Buj 3aHsiTHSA: KOMOMHUPOBAHHBIH YPOK

OBouonus YeaoBeKka. AHTPOIOJIOrHs Kak Hayka. Pa3Butue npeacraBieHuit
0 NIPOUCXOKICHUH YesloBeKa. MeTobl n3yueHus anTponoresesa. Cxoacrsa
Y pa3/InyMs yeloBeKa U KUBOTHBIX. CHCTEMaTHUECKOE TIOJIOKEHNE
yenoBeka. JBrxymiue cuisl (pakTopsl) anTponorenesa. Hacinencrsennas
U3MEHYMBOCTb U €CTECTBEHHBIN 0TOOpP. OOIIIEeCTBEHHBIN 00pa3 KU3HH,
M3TOTOBJIEHUE OPYAUN TpyJa, MBIIIJIEHUE, PEUb

OBoroIus YenoBeKa. AHTPOIIONOrHs Kak Hayka. Pa3BuTtue npeacraBieHuit
0 MPOUCXOXKIECHUH YesloBeKka. MeTo bl n3yueHus antponoreHesa. CxoacTsa
U pa3/InyMsl yeloBeKa U KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHNE
yenoBeka. JIprkymme cuitbl (pakTopsl) aHTporioreHe3a. HacneacTBenHnas
M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU,
W3TOTOBJIEHUE OPYAUN TPyJa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTa/IMU ¥ BETBU 3BOJIOIMH YEIOBEKA: aBCTpAIONUTEKH, HYenoBek
yMelbii, Yenosek npsamoxosamuid, YenoBek HeaHaepTaabCKui, YemoBek
pa3yMHbII COBpeMeHHOro Tumna. Haxoaku ucKommaeMbIX OCTaHKOB, BpeMst
CyIIECTBOBaHUS, 00JACTh PACIPOCTPAHEHHS, 00BEM TOJIOBHOTO MO3ra, 00pa3
YKU3HU, OPYIUSl.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChI: €BPOIICOUTHAS
(eBpaswuiickasi), HErpo-aBcTpalouAHas (IKBaTOpUaIbHAas ), MOHTOJIONIHAS

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
ITP 9-11
MP 1-3
JIP 1-19,
20,22, 32-
34
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(a3marcko-amepukaHckas). UepThl MPUCTIOCOOICHHOCTH MPEACTaBUTENEH
YEJI0BEYECKUX PAC K YCIOBUSM CYLIECTBOBAaHMS. EAMHCTBO YET0BEUECKUX
pac. Kputuka pacuzma

Buj 3aHATHSI: KOMOMHUPOBAHHBIH YPOK

Bua 3ansitus: 1adoparopnasi padora Ne5
EnuHcTBO "enoBedyeckux pac. Bpems u myTu pacceneHnus 4enoBeka 1o
IUTAHETe

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

Pa3nes 8. Opranusmsel M OKpykamomas cpeia

IIpo¢eccuoHa/IbHO OPHEHTHPOBAHHOE COAEPKaAHUE (COLepPKAHNE IPHUKIIATHOTO

MOy JIs1)

Tema 8.1. | Conep:xkaHue yueOHOTro MaTepuasa OK - 01

JKosorus JAupaKkTuyeckue eJUHULbI: OK - 02

ra DKOJI0rus KaK HayKa. 3ajaud U pa3iesbl SKOJIOTHHA. MeTOIbI DKOJIIOTHYECKUX gi_ 0;7

22;)):;2:1 UCCIJIEIOBAaHUM. DKOJOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA. Ip i_ 10

AUBHI Cpenbl 00uTaHUs OPraHU3MOB: BOJHAsI, HA3€MHO-BO3lyIIIHASI, TOYBEHHAs, MP 1

) BHYTpHOpPraHu3MeHHas. Dkojoruueckue gaxkropsl. Knaccudukanums

IKoJ0ruY JIP 23-26,

ecKIe HKOJIOTHUECKUX (PaKTOPOB: aOMOTHUECKUE, OMOTUUECKUE U AHTPOIIOT€HHBIE. 2731, 30

FY—— JeiicTBue sKoI0rHUecKkux (aKTOpOB HA OPraHU3Mbl. AOHOTHUYECKHE 14 >

DKOTOrHY (bakTOpBI: CBET, TEMIIEpaTypa, Bnaxci{ocn,. doronepnoansm. 1K 3.4

[TpucnocoOneHust OpraHu3MoB K JeHCTBUIO aOHOTUYECKHX (aKTOPOB.

ecrme buonoruueckue putmsl. bruotnueckue gpaxropsl. Buasl bnotnyeckux

Xapaxtep B3aUMOJICUCTBUI: KOHKYPEHLU, XUIIIHUYECTBO. [lapasutusm, myTyanusm,

HETHICH KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO), AaMEHCAJIHM3M,

Eonyﬂﬂuu HelTpanu3M. 3HaueHne OMOTHYECKUX B3aUMOICHCTBHIA JJIsl CYIIECTBOBAHUS

OpPraHU3MOB B IIPHPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKU Nomysiiui. OCHOBHBIE TIOKAa3aTeNN
MONYJIALIMN: YACIEHHOCTb, INIOTHOCTb, POK1a€MOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JJMHaM1Ka YMCIEHHOCTH MONYJIALMY U €€ peryssauus

Buj 3aHsATHSI: KOMOMHUPOBAHHBIH YPOK
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Buna 3anusitus: 1adoparopHasi padora Ne6 OK - 01
Brnusaue abuotndeckux ¢pakTOpoB Ha YesloBeKa (HU3KUE U BHICOKHE OK - 02
TEeMITepaTyphl). OK- 04
W3ydyeHne MexaHU3MOB aJjanTallii OpraHU3Ma 4eJI0BeKa K HU3KUM U OK - 07
BBICOKHM TEMIIepaTypaM U 00bsICHEHHE MOTYYCHHBIX PE3yIbTaTOB U ITP 1-10
(dbopMynrpoBaHHe BEIBOJIOB (MMMCHbMEHHO) C UCIIOIBF30BAHNEM HaYUHBIX MP 1
MOHATUH, TECOPUN U 3aKOHOB. JIP 23-26,
27-31, ,32-
34
Buj 3ansaTus: jadboparopHas padora Ne7 OK - 01
M3yueHune u nocTpoeHue nenen nuTaHus OK - 02
OK- 04
OK - 07
ITP 1-10
MP 1
JIP 23-26,
27-31, ,32-
34
Pa3nen 9. Coo0mecTBa ¥ DKOJIOTHYECKHE CHCTEMbBI
I[IpodeccuonaibHO OpEHTHPOBAHHOE COJEePKAHUE (COIEePKAHNE MPUKIATHOTO
MOIYJIs1)
Tema 9.1. | Copep:xanue yueOHOIro MmaTepuaJia OK - 01
Coobmect | /lugakTHuecKne e THHUIIbI: OK - 02
Ba Coo0mmecTBo opranu3MoB — OuoreHo3. CTpyKTypbl OHOIICHO3a: BUI0Bas, OK- 04
OpraHM3M | MpoCTpaHCTBEHHas, Tpodudeckas (numieBas). Buabl-nomuHanTel. CBsi3U B OK - 07
OB, ouoneHose. IP 1-11
IKOCHCTEe | DKoJoruueckue cuctemsl (3xocucteMsl). [lonstue 00 sxocucreme u MP 1-3
MBI. onoreoreHo3e. OyHKIIMOHAIBHBIE KOMITOHEHTHI 9KOCUCTEMBI: IPOAYIICHTHI, JIP 1-19,
IIpupoaH | KOHCYMEHTBI, peIylleHThl. KpyroBopoT BEIIeCTB U TIOTOK YHEPTHH B 20,22, 23-
bie skocucreMe. Tpodudeckue (MUIIEBbIE) yPOBHH dKOCUCTEMBI. [TutieBbie 26,27-
IKOCHCTE nenu 1 cetu. OCHOBHBIE IMOKA3aTEIN YKOCUCTEMBI: OroMacca, POy KIIHs. 31,32-34
MBI. DKOJIOTHYECKUE TUPAMUIBL: TPOIYKIIMH, YACIICHHOCTH, OMOMACCHI. IIK 3.4
buocdepa | CpoiicTBa 5KOCHCTEM: YCTOMYNBOCTD, CAMOPETYJISAIHS, pa3BUTHE.
- Cykueccusi.
riao0agbH | [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI PEK B 03Ep. DKOCHCTEMA XBOWHOTO
ast WM IIUPOKOJIIMUCTBEHHOTO Jieca. AHTPOIIOT€HHBIE SKOCUCTEMBI.
IKOCHCTE | Arpo3KocUCTEeMBl. YpOoskocucTeMsl. bronornyeckoe u xo3siiicTBeHHOE
Ma 3eMJId. | 3HaYeHHUE arpo’KOCUCTEM U ypOoskocucteM. bruopasHooOpasue kak paxTop
Bimsinue | yctoitunBocTH sKocucTeM. CoxpaHeHue OHOJIOTHYECKOTo pa3sHOOOpas3Hs Ha
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aHTpoNnor
€HHBIX
(¢akrTopos
HA
ounocdepy.
Bausinue
COLHAJIbH
o-
IKOJIOTHY
€CKHX
¢akropos
HA
310pOBbe
yeJioBeKa

3emie.

VYuenne B. U. BepHanckoro o 6uocdepe. ['paHuiibl, cocTaB u CTPYKTypa
ouocdepsl. XKupoe BemnecTBo U ero pyHkun. OcodeHnoctn 6nochepsr kak
r7100aIbHOM YKOCHUCTEMBI. [lMHaMu4Yeckoe paBHOBECHE U 00paTHasi CBS3b B
ouocdepe. KpyroBopoTsl BEIIeCTB 1 OMOTCOXMMHYSCKHE ITUKITBI AJICMEHTOB
(yrnepona, azora). 3oHaabHOCTh 6Hochepsl. OCHOBHBIE OMOMBI CYIIIN.
YenoBeuecTBo B Onochepe 3eMiau. AHTPOIIOTeHHbIE U3MEHEHHUs B Onocdepe.
['moGanbHbIe 3K0T0THYECKUE MTPoOIemMbl. CoCcyleCTBOBAaHUE MTPUPOBI U
yenoBeuecTBa. CoxpaHeHrne OMOpa3HOOOpa3usi KaKk OCHOBA YCTOMYHBOCTH
onocdepsl. OCHOBA paIMOHATBFHOTO YIIPABICHHS TPUPOTHBIMHU PECYPCaMU H
UX UCTIONb30BaHue. JlOCTIKEHHsI OMOJIOTHH ¥ OXpaHa MIPUPOIHI.

3110pOBbE U €ro cocTaBisromue. GakTopbl, MOJIOKUTEILHO U OTPULIATEIILHO
BJIMSIFOIIIE HAa OPTaHU3M uenoBeka. [Ipobiiema TeXHOTEHHBIX BO3ICHCTBUI
Ha 3/I0POBBE YEIIOBEKA (DJIEKTPOMArHUTHBIE MOJIs, OBITOBAsT XUMMSI,
U30BITOYHBIC IIIYMBI, PaJIUAIINS U T.I1.). AJTaNTallys OpraHu3Ma YeJIoBeKa K
(bakTopam okpyskaromiei cpeasl. [IpuHImIB GopMUPOBAHHSI
310poBbecOeperatoniero nopeaeHus. Gu3nueckasi akTUBHOCTb U 370POBBE.
broxummnueckue acnekThl pallMOHAIbHOTO MUTAHUS

Buj 3ansATHS: KOMOMHUPOBAHHBIH YPOK

Buj 3ansTus: 1adoparopHasi padora Ne8

YMcTBeHHas paboTOCOCOOHOCTh. BinsiHue Mpon3BOICTBEHHBIX (haKTOPOB
Ha OpraHU3M YeJIOBeKa.

OBnaseHre METoJaMu OIpeIeTIeHHsI ToKa3aTenell yMCTBEHHOM
paboTocniocoOHOCTH, OOBSICHEHNE TTOYYEHHBIX PE3yTbTaTOB H

dbopmyIupoBaHUE BHIBOIOB (TMCHMEHHO) C MCTIOJIb30BAHUEM HAYYHBIX OK - 01
MOHSITUN, TEOPUI U 3aKOHOB OK -02
OK- 04
OK - 07
IP 1-11
MP 1-3
JIP 1-19,
20,22, 23-
26,27-
31,32-34
I[IK 3.4
Pa3neu 10. Cenrexkuusi OpraHu3MoB, 0CHOBBI O0HOTEXHOJIOTHH
Copaepxxanue yueOHOTo MaTepuaJia
Tema 10.1. | lupakTnyeckne eTMHUIbI: OK-01
Ceaexknus | Cenekius Kak HayKa M MPOIECC. 3apOKICHUE CETEKIIMHA U TOMECTHUKAIIHSL. OK-02
Kak Hayka | Yuenue H. 1. BaBuiosa o neHTpax MHOroo0pasus U IPOMCXOKICHHS OK- 04
" KYJBTYPHBIX pacTeHU. [{eHTpBI MPOUCXOKACHUS JOMAITHUX JKUBOTHBIX. OK — 07
npouecc. Copr, nopoaa, mramm. COBpeMEHHbBIE METO/IbI CENEKIIUU. MacCoBBIi P 1-11
OCHOBBI Y UHJIMBUTyalIbHBIM OTOOPHI B CENIEKIINU PACTEHUH U )KUBOTHBIX. OlLieHKa MP 1-3
Gorexno | 2KCTEPBEPA. brnnskopoacTBeHHOE CK[}GH_[I/IBaHI/Ie — uHOpuauHr. Yucras JIP 1-19,
— nuHus. CkpelmBaHue YuCThIX JIMHUM. ['eTeposuc, I/IJ'I.ITI ruOpuaHas cuia. 20,22, 23-
BHOTeXHO Hepoactsennoe ckpemrBanue — aytOpuaunr. OtaanéHnas rudpuanzanus u 26,07
eé€ ycnexu. VIcKyCCTBEHHBIN MyTareHes3 U MoJy4YeHUe MOJIUILIONI0B. ’
Joriu JlocTrKeHus CeIeKIUU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB 31,32-34
B JKH3HU H

buoTtexHonorus kax 0oTpaciib IPOHU3BOACTBA. I'ennas HHXXCHCPHA. OTtansl
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npogeccu
U

cosznanus pexkomOuHantHoi JIHK u Tpancrennsix opranuzmos. Knerounas
nHxeHepus. Knetounsle KynbTypbl. MEUKPOKIIOHAIBHOE Pa3MHOKEHHE
pactenuii. KiiloHnpoBaHue BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJIOrHYecKHe U 3Tndeckue npodiembl. MO — reneTrnuecku
MOIU(PHUIIMPOBAHHBIE OPTAHU3MBI.

OcHOBHbIE HaNpaBJIeHUS] COBPEMEHHONW OMOTEXHOJIOTHH B
poeCCUOHAIBHON JEATEIFHOCTH YeoBeKa. MeTo1pl OMOTEXHOJIOTHH.
OOBEKTH OMOTEXHOJIOTHH. DTHKAa OMOTEXHOJIOTHYECKUX U TeHETHUECKUX
sKcrepuMeHTOoB. [IpaBuia noucka u aHaauza GMOIKOIOrHUECKON
nH(pOpMaIK U3 pa3IMYHBIX HCTOYHUKOB (Hay4YHas U yueOHO-HaydHas
JUTepaTypa, CpeAcTBa MaccoBoil HH(GopMaluu, cetb IHTEepHET u Apyrue)
Buja 3aHsiTusi: KOMOMHUPOBAHHBIN YPOK

IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE Co/lepKaHue (Colep:KaHHe MPUKJIATHOTO

MOIYJIs1)
Pa3nes 11. Pemenne kelicoB B 00J1acTH OMOTEXHOJIOT il 2
Conep:kanue y4e0HOIro MaTepuasa
Tema 11.1 | IlugakTuvecKkne eIMHULIBI: OK-01
Pemenne | buorexHonorus kak Hayka M npou3BoAcTBO. OCHOBHBIE HalIpaBJICHHUS OK-02
KelicoB B COBpPEMEHHOU OnoTexHoIoruu. Metoabl OnoTexHonoruu. OObEKThHI OK- 04
obacTu OMOTEXHOJOTUHU. DTHKA GMOTEXHOIOTMUECKUX Y TEHETUUECKUX OK -07
6uorexno | 2KcnepumenToB. [IpaBuna moncka u ananu3a OMOIKOIOTHIECKOM ITP 1-11
Horu UH(POPMALIUU U3 PA3IMYHBIX HCTOYHUKOB (Hay4Has U yueOHO-HayuHas MP 1-3
JAUTEpaTypa, CPelICTBA MacCOBOI nH(popmalmu, cetb HTEpHET U IpyTHe). JIP 1-19,
Pa3zBuTHE OMOTEXHOJOTHH C MPUMEHECHHEM TEXHHUECKUX CHCTEM 20,22, 23-
(Obumonmxenepus, bnonHpopmaTrKa, OMOHUKA) U MX IPUMEHEHUE B )KU3HU 26,32-34
YeJI0BEKa, OUCK U aHAIU3 UHPOPMAIUH U3 Pa3IMYHbIX HCTOUHUKOB IIK 3.4
(HayuHas ¥ yueOHO-Hay4YHast TUTEPATypa, CPEICTBA MACCOBOI MH(MOPMAIIHH,
ceTh MIHTEpHET U Apyrue)
Keiicbl Ha aHanu3 HHPOPMALMK O Pa3BUTHH OMOTEXHOJIOTUH C IPUMEHEHHEM
TEXHUYECKUX CUCTEM (TIO TPYIIIIaMm)
IIpakTH4yeckoe 3ansiTHE
Koncyast 4
alnuu
Bcero: 50
1. YCJIOBHUSA PEAJIN3AIIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCIHHUIIVINHBI
3.1. [lna peaam3anuyd NPOrpaMMbl AUCHHMINVIMHBI JO/LKHBI ObITH NPeIyCMOTPEHbI

ciaeayolHe crenalbHble IIOMeIeHNs
Kabuner «buonorum», ocHameHHbIi 000pynoBaHueM: MeOelnb, 10CKa, MeJl, HAarJIaJHble TTOCOOHS
(KOMIUIEKThl y4yeOHbIX TaOJMI], IJIAKATOB), TEXHUYECKUMH CpPEICTBAMU OOYYEHHS: KOMIIbIOTEp C
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YCTPOHCTBAMHM BOCHPOM3BEACHUS 3BYKa, MPUHTEP, MYJIbTHMEIHA-IPOCKTOP C JKPAaHOM, YyKa3Ka-
Mpe3eHTEep IS TPE3CHTALUMN.

JlaGopaTtopus, oOcHamieHHass OOOpYyIOBaHHMEM [UIs MPOBEACHUS 3aHATHH: MHUKPOCKOIHI,
CEeKYHJIOMEp, TOHOMETp, JlabopaTtopHas nocyaa (MpoOUpPKH, MOJACTABKU ISl MPOOUPOK, TUHIIETHI, TTECOK,
CTYIKHU C IECTHUKaMH, IIPEeIMETHbIC U OKPOBHbIE CTEKJIA, CTEKJISIHHBIC MAJOYKH, PENapOBaIbHBIC UTJIH,
¢bunbTpoBanbHas Oymara (canderku), CTakaHbl) TUIIEPTOHUYECKHUI pacTBOp Xjopuaa HaTtpus, 3%-Hblii
pacTBOp MepoKcuaa BOJAOPOAA, PACTBOp Hoja B MOAMCTOM KajHH, INIMLEPUH, KIyOHU KapTodens, JUCT
3J10/IeM KaHAJCKOU, M0/ pssOMHBI OOBIKHOBEHHOM (psIOMHBI UM TOMATa), JIyK pernyaTblii, pa3BeJIcHHbIC B
BOJE IPOAOKH).

3.2. UndopManoHHOe oOecnedyeHne peajn3anun 00y4eHust

Jnis peanuzaiiuu mporpamMmbl  OMONMMOTEYHBINH (OHA KMeeT MeyaTHbIe W/WIKW DIEKTPOHHBIE
oOpaszoBarenbHble W HMHPOPMAIIMOHHBIE PECypChl, PEKOMEHJyeMble JJisi  HWCIOJIb30BAaHUS B
o0pa3oBaTeLHOM MpoIIecce:

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

1. AradonoBa A.b. buosnorus: 0a30BbIii ypOBEeHb: y4eOHHK JUIsl 0Opa3oBaTeIbHBIX OpraHM3aLUi,
peanu3yIomux 00pa3oBaTeIbHBIE MTPOTrpaMMBbl CpeaHero npodeccruoHansHOTO oOpa3zoBanus/A.b.
AradonoBa, A.A. Kamenckuii, B.1. CuBormnazos.-2-e u3a. — Mocksa: [Ipocsemienue, 2025.- 272
c.-ISBN  978-5-09-124905-7.-  TekcT:31eKTpOHHBINH//DNEKTPOHHBI  pecypc  LU(pOBOI
o0pa3zoBaTeNbHON Cpelbl CIIO PROF oOpa3oBaHHe: [calT].-
URL:https://profspo.ru/books/148965
JlonoJiHuTeIbHbIEe HCTOYHNKH:

1. Ilaceunuk,B.B. Buonorus. 10 knacc (yrinyOsneHHbll ypooBeHb): yueOHukK/B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. Py6uos; nox. pen. B.B. Ilaceunuka- Mocksa: IIpocsemenue, 2022.-336¢.-
ISBN 978-5-09-099566-5.-TekcT: anexkTpoHHbId.-URL:
https://znanium.com/catalog/product/1922240

2. Ilaceunuk,B.B. buonorus. 11 kmacc (6a3oBbiii ypooBeHb): yueOHuk/B.B. [Taceunuk, A.A.
Kamenckuii, A.M. Py6nos; noa. pexn. B.B. [Taceunuka- Mocksa: IIpocsemenue, 2022.-272¢.-
ISBN 978-5-09-099559-7.-Tekcrt: anextponHbid.-URL:
https://znanium.com/catalog/product/1922257

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YUEFHOM JUCIIUILINHBI

KoHTponb u oOlleHKa pe3ysbTaTOB OCBOEHHUs O00IIe00pa3oBaTEIbHON MUCIMIUIMHBI PACKPBIBAIOTCSA
yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HANpaBlIeHHbIE Ha (OPMUPOBAHHUE OOIIUX U MPOQPECCHOHATBHBIX
KOMITETSHIIUH 10 pa3fiesaM U TeMaM CoJiepKaHusl yueOHOTO MaTepHaia.

OneHka KayecTBa OCBOCHHS Y4eOHOH MporpamMmbl BKIIIOUAET TEKYIIUH KOHTPOIb YCIIEBAEMOCTH,
MMPOMEXKYTOUYHYIO aTTECTAIMIO TI0O UTOTaM OCBOCHMSI TUCIIUILTAHEI.

Texymuii KOHTPOJIb TPOBOAUTCA B (hOpME YCTHOTO OMpPOCa, TECTUPOBAHUS, MPOBEPKH MOATOTOBKHU
cooOImeHni Wil pedepaToB, 3alIUTHI PE3YJIBTATOB BBIMOIHCHHUS JAaO0OPATOPHBIX pPadOT, pEIICHUS
KEWCOBBIX 3aJaHNM.

[TpomexxyTounas arTecTamnus MpoBouTCs B popme nuddepeHImpoBaHHOTO 3a4eTa BO 2 ceMecTpe.

Oomasn Pasznen/Tema THun oueHoYHBIX MePONIPUATHH
KOMIIeTeHIUsl

Pa3znea 1. Buojorus xkak YcTHBIN onpoc. 3amonHeHne TabIUIbI
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URL:https://profspo.ru/books/148965
https://znanium.com/catalog/product/1922240
https://znanium.com/catalog/product/1922257

Hayka. JKuBble cHCTeMbI U HX
OpraHu3anus

«BKJ1aJ y4eHbIX B pa3BUTHE
OHOJIOTUN).

3anoaHeHHE CPABHUTEILHOM TaOIHIIBI
CXOJICTBA U Pa3IUYHil )KUBOTO U HE
JKHBOT'O

OK 02 Tema 1.1. YcTHBIN onpoc. 3amonHeHne TaObIUIbI
Buostorust kak Hayka. O6masi | «Bkiajn yyeHsIX B pasBuTHe
XapaKTEePUCTHKA KU3HU Guomnornmy».

3anoIHeHUEe CPAaBHUTEILHOMN TaOIUIIbI
CXOJICTBA U PA3IMYUH )KUBOTO U HE
KUBOTO
Paznen 2 Xummnuyeckni coctaB |YCTHBIM OMpoC.
U CTPOEHHE KJIeTKH Brinonnenue u 3amura J1abopaTOpHBIX
pabot

OK 01 Tema 2.1. YcerHbIM - ompoc.

OK 02 XHUMHYECKHI COCTaB KJIETKH.

OK 04 BuoJI0rHYecKH BaxKHbIe

XHMHUYeCKHe COeIMHEHUs

OK 01 Tema 2.2. YerHblii - onpoc

OK 02 CTpyKTypHO-

OK 04 (pynkuuonanbHas
OpraHu3anus KJIeToK

OK 01 JlabopaTopnasi padora Nel Brinonnenue u 3amura 1a60paToOpHBIX

OK 02 pabor

OK 04
Paznea 3.

Ku3HeneATeILHOCTD KJIETKH | YCTHBIN onpoc.
[IpencraBneHne yCTHBIX COOOIICHMIA C
Ipe3eHTalKel, TOArOTOBJICHHBIX O
MEePEYHIO0 UCTOUYHUKOB,
PEKOMEHI0BAaHHBIX MPEINO0/IaBaTeIeM.
Brimonnenue u 3amura J1abopaTOPHBIX
pabor

OK 01 Tema 3.1 YcTHBIN ompoc.

OK 02 OOmMeH BeliecTB U [IpencraBieHwe YCTHBIX COOOIICHUI C

OK 04 npespauieHue YHepruu B [IPE3EHTALUEN, TIOATOTOBICHHBIX I10

KkJaeTke. BuocuuTe3s Gesika. HEPEIHIO UCTOYHHKOB,
Bupychi PEKOMEHI0BAaHHBIX MPEMNoiaBaTeieM

OK 01 JlabopaTopHasi padora Ne2 Brinonuenue u 3amuTa 1a00paTOpHBIX

OK 02 pabor

OK 04

Pa3gea 4. PazMHoOXKeHHE U
HHINBUIYaJIbHOE Pa3BUTHE
OPraHU3MoOB

VYcTHBI orpoc.

[IpencraBiaeHne yCTHBIX COOOIIEHUM €
Hpe3€HTaLII/Ief/'I, IIOATOTOBJICHHBIX I1O
MEPEYHIO0 UCTOYHUKOB,
PCKOMCHAOBAHHBIX MPETIOAABATCIICM.
3anosHeHHE TaOIHIIBI C KPATKOU
XapaKTepUCTHKOW U IpuMepamMu Gopm
Pa3MHOKEHHUs OPTaHU3MOB
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OK 01 Tema 4.1. YcTHbIM onpoc. 3anoaHeHUe TaOIULb
OK 02 JKW3HEeHHBIH MUK KJIeTKH. C KpaTKOH XapaKTepUCTUKON U
OK 04 @®opMbI Pa3MHOKEHUS] npuMepamMu GopM pa3MHOKECHUS
OpraHH3MOB opranu3MoB. [IpencraBneHmne yCTHBIX
COOOIIEHUH C Mpe3eHTaIUEH,
MIOJITOTOBJICHHBIX T10 TIEPEYHIO
UCTOYHUKOB, PEKOMEHIOBAHHBIX
npernoaBaTeaeM
OK 01 Tema 4.2. VYcTHbli onpoc
OK 02 NuauBuayaibHoe pa3BuTHE
OK 04 OPraHN3MOB
Paznen 5. HacsienctBeHHOCTH M | Y CTHBII OIPOC.
U3MEHYUBOCTH OPraHN3MOB [IpencraBieHne yCTHBIX COOOIICHUI C
MIPE3CHTAIMEH, TIOITOTOBJICHHBIX T10
MEPEYHIO0 UCTOYHUKOB,
PEKOMEH/IOBAaHHBIX TIPEIIO/IaBaTEIICM.
Brinonnenue u 3amura 1abopaTOpHBIX
pabot
OK 01 Tema 5.1. 3akoHoMepHOCTH VYerubiit onpoc. [Ipencrapnenue
OK 02 HaCJIeI0BaHHUS. YCTHBIX COOOIIEHHH C IIPE3eHTaIHEH,
OK 04 CuenyieHHoOe HAC/Ie/IOBAHNE TIOATOTOBJICHHBIX 110 EPEUHIO
NMPHU3HAKOB UCTOYHUKOB, PEKOMEHI0BAHHBIX
peroaaBaresieM
OK 01 JladopaTopnasi padora Ne3 Brinonnenue u 3ammra J1abopaTopHbIX
OK 02 pabot
OK 04
OK 01 Tema 5.2. 3akonomepHocTH VYceTHBII onpoc
OK 02 M3MEHYHBOCTH.
OK 04 I'eHeTHKA YeI0BeKa
OK 01 JladopaTopnasi padora Ned Brimonnenue u 3anura 1a00paTopHBIX
OK 02 pabor
OK 04
Paznen 6. IBosrounoHHast VYcTHbIi ornpoc
omnosorust
OK 01 Tema 6.1. VYcTHbIi Onpoc
OK 02 DBOJIONHOHHAS TEOPHS
OK 04  ee MecTo

B OMos10THM.
Muxpo3BoJonusi.
Maxkpo3Bosarouust
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Pa3znen 7. Bo3HUKHOBEHHE U
pa3BuTHeE KU3HM HA 3emJie

VYcTHBI onpoc.

[IpencraBieHre yCTHBIX COOOIICHUI C
Mpe3eHTalKe, MTOArOTOBIECHHBIX MO
MEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAHHBIX MPENOJABATEIEM.
BrinmonHenue u 3amuTa 1a00paTOpHBIX
pabot

OK 01 Tema 7.1. [IpencraBiaeHne YCTHBIX COOOIICHUH C
OK 02 3apo:xkaenne MIPE3EeHTALMEH, TOATOTOBICHHBIX IO
OK 04 M Pa3BHTHE KH3HU. MEePEYHIO UCTOYHUKOB,
CucTeMa OpPraHuYecKoro Mupa. | PEKOMCHIOBAHHBIX MPEOaBATENICM.
OK 01 Tema 7.2 VYcTHBIN onpoc
OK 02 IIpoucxoKaeHHe YeJoBeKa —
OK 04 AHTPOINOTEHE3.
OcHoOBHbBIE CTAANH IBOJTIOIUH
yeJioBeKa
OK 01 JladopaTopnasi padora Ne5 Brimonnenue u 3anura 1abopaTopHBIX
OK 02 pabot
OK 04
Paznen 8. Opranusmsl u YcTHbIM onpoc.
OKpY:Kaluiasi cpeaa BrimonHenue u 3amura J1abopaTOpHBIX
pabor
OK-01 Tema 8.1. YceTHbIN Onpoc
OK -02 DKos10rust
OK- 04 KaK HayKa. Cpe/ibl KH3HU.
OK - 07 IKoJioruyeckue paxkTopsl.
IK0JIOTHYeCKHE
XapaKTePUCTHKH MOMYIAIHI
OK-01 JlabopaTopnasi paGora Ne6 BrimonHenue u 3ammra J1abopaTopHbIX
OK-02 pabor
OK- 04
OK - 07
OK-01 JlaGopaTtopHasi padora Ne7 BrimoHenue u 3anmTa 1abopaTopHBIX
OK -02 pabot
OK- 04
OK -07
Pa3nen 9. CoobuiecTBa u YcTHbI# ompoc.
IKOJIOTHYECKHE CHCTEMBbI [IpencraBieHre yCTHBIX COOOIICHUN C
MIPE3CHTAIMEH, TIOITOTOBJICHHBIX TT0
MEPEYHIO0 UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEIOAaBaTEIICM.
BrinmonHenue u 3amuTa 1a00paTOpHBIX
pabort
OK -01 Tema 9.1. YcTHbli onpoc
OK - 02 Coo0iecTsa Opranu3MoB,
OK- 04 IKOCHCTEMBI.
OK -07
OK-01 JlaGopaTtopHas padora Ne§ Brimonnenue u 3anuTa 1ab0paTopHBIX
OK-02 pabor.
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OK- 04

OK -07
Paznen 10. Cenexuus VYernslii onpoc. [IpeacraBnenue ycTHbIX
OPraHMu3MoB, OCHOBBI COOOIIIeHU C pe3eHTaIeH,
OMOTEXHOJIOTUHU MOATOTOBJICHHBIX 1O ICPCYHIO
HUCTOYHUKOB, PEKOMEHIOBAHHBIX
npenoaaBaTesieM
OK-01 Tema 10.1. YerHeiit onpoc. [IpencraBnenue yeTHbIX
OK -02 Cejieknust COOOIIIEHU C Mpe3eHTaINeH,
OK- 04 KaK HAyKa H npouece. ITOATOTOBJICHHBIX IO MEPEYHIO
OK-07 HCTOYHUKOB, PEKOMEHOBAHHBIX
OcHOBBI OMOTEXHOJIOTHH.
npenojaBaTesieM
buorexnoJsioruu
B )KH3HH U npogeccun
Pa3zpnen 11. Pemienue keiicoB B |3amura K€HCOB IPEICTABICHHE
o0J1acTu OMOTEXHOJIOT M pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYTIIICHUE C TIPE3ECHTAIUECH )
OK-01 Pemenue keiicoB 3ammTa KeHCOB IPEICTABICHHE
OK -02 pe3yJIbTaTOB PEIICHUS KEHCOB
OK- 04 (BBICTYIJIEHUE C NTPE3EHTALUEH)
OK - 07
I[IK34 Pa3nen 8,9,11
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