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1. O6mas xapakTepucTHKa pabodeii mporpamMmebI

001meo0pa3oBaTe/bHOM AHCHHMIHHEBI «BHOTOrHsIY

1.1. MecTo nHCHMIUIHHBI B CTPYKTYype 00pa3oBaTe/IbHO NMPOrpaMMbl
CIIO:

O6meobpasoparenbHas aucuumInEa «BHONOTHSY SBISETCS O0GS3aTENBHOMN
YacThIO  O0IIE00pPa3oBaTeNPHOTO LHKIA  06pPa30BaTeNBHOIN IpOrpaMMEI B
cootsercTBHM ¢ PI'OC CIIO 15.01.05 «Capmmk (py4Hod ¥ YacTHUHO

MEXaHU3UPOBAHHOM CBapKH (HAILIaBKH ).

1.2. llean u naaHHpyeMble Pe3ybTAThI OCBOCHHS AHCIHILIHHDL:
1.2.1. leap AUCHHNIHHBI

Conepixanne mporpaMme! 0611e06pa3oBaTebHON MUCTHIIHEEL «BHONOrHSD
HallpaBJICHO Ha IOCTH)KEHHE pe3yIbTaTOB €€ H3YYEHHS B COOTBETCTBUU C
TpedoBanusMu PI'OC COO ¢ yueToM mpodeccrHoHaTbHOI HamnpasieHHocTd OI'OC
CIIO. Lens u3yveHus MuCHIUMIIHHEL «BHOIOTHSY) Ha 63a30BOM YPOBHE — OBIIaJIcHHE
OOYHaOIMMHACS 3HAHHMSAME O CTPYKTYPHO-(bYHKIHOHATBHOM OpraHU3alllH KHUBBIX
CHCTEM PasHOTO paHra M MPHOOpPETEeHHE yMEeHHIl HCIONb30BATh STH 3HAHUS JULS
TPAMOTHBIX NEHCTBUH B OTHOIIEHHHM OOBEKTOB IXKHBOIL OPUPOALI KW pPEILISHHS
Pa3INYHBIX XU3HEHHBIX IIPOOIIEM.
HocTikenre memM H3ydeHWs OMCHMIUIHHBL «BHOJOrHS» HA 6330BOM YPOBHE
00€eCIIeunBaeTCS PELICHHEM CIIeNYIOIIX 3a1a4:
° OCBOCHHE OOYYAIOIIIMUCS CHCTEMBI 3HAHHH O GHOJOTHYECKHX TEOPUSIX,
YHUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUMOTE3aX, MPAaBUIIAX, CIYKAIIHX OCHOBOI
s GOpPMHUPOBaHHS INPEACTABICHHH O €CTECTBEHHO-HAYYHOH KapTHHE MHDa,
0 METOAaX HayYHOIO MO3HAHHUS, CTPOCHHH, MHOTOOOPAa3HH B 0COOEHHOCTSX KUBBIX
CHCTEM Pa3sHOTO YPOBHS OpTraHW3alliH, BBIIAOIIUXCS OTKPHITHSX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OHOJIOTHY;
J GopmupoBanne y o0Oydarommxcs TIO3HABATENIbHBIX, HHTEJUIEKTYaIbHBIX

H TBOPYECKUX CIIOCOOHOCTEN B IIponecce aHalu3a JaHHBIX O IIyTAX pa3sBUTUSA



B OMOJIOTHHM HAyYHBIX B3TJISA0OB, UIEH U MOAXOMOB K HU3YUEHHIO JXUBBIX CHCTEM
pa3HOT0 YPOBHS OpraHU3aIliH;

o CTaHOBJICHHEe Yy oOydJaromuxcs oOmel KyabTyphl, (GYHKIHOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATh M OICHUBATH SIBIICHHUS OKPYKAFOIIEro
MUpa XUBO MPUPOILI HA OCHOBAHWH 3HAHUH H OTIBITA, TOJyYEHHBIX IPU H3YUECHUH
OHOJIOTHH;

o dopMupoBaHue y OOYJarOIIMXCS YMEHUH WIUTIOCTPHPOBATh 3HAUYECHHUE
OMOJIOTHYECKUX 3HAHWH B MPAKTUUYECKOW IeATeNIbHOCTH YelIOBEKa, pPa3BUTHH
COBPEMEHHBIX METUIIMHCKIX TEXHOJOTHIA U arpOOHOTEXHOIOTHIA;

e BOCIHTaHNE YOSXKIEHHOCTH B BOSMOXKHOCTH MTO3HAHUS Y€JIOBEKOM JKHUBOM
IPUPOJIBI, HEOOXOMUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOMIOACHHS 3THUECKUX
HOPM TIpY IPOBEIECHUH OHOJIOTHYECKUAX HCCIICIOBAHMUI;

o OCO3HaHHWE IEHHOCTH OWOJIOTMYEeCKUX 3HAHWH IS MOBBIIIEHHS YPOBHS
3KOJIOTHYECKOM KyIbTYpHI, 111 GOPMUPOBAHUS HAYIHOTO MUPOBO33PEHHUS;

o IpUMEHEeHHEe MPHOOPETEHHBIX 3HAHWM W YMEHHM B IOBCEIHEBHOMN JXU3HU
IUIS OLEHKU TIOCJIENCTBUN CBOEil NEATENbHOCTU IO OTHOIICHUIO K OKpYIKalomlei
cpene, COOCTBEHHOMY 30POBbI0, 000CHOBaHHE U COOJIOZICHHE MeP MPO(QHIAKTHKH

3a00JIEBaHUMA.

1.2.2. Ilnanumpyemble pe3yjabTAaThl OCBOeHHSI 0011e00pa3oBaTeJIbHOM
aucHHIIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocrose PI'OC COO

O6mue xomnerenuuu (ganee — OK) u npodeccroHaibHBIE KOMIIETEHIUH (Hajiee —
I[IK) ®I'OC CIIO B CcOOTHECEHMH C JIMYHOCTHBIMH, MeTalpeIMETHBIMA
U TpeIMETHBIMH pe3yJbTaTaMi o0ydeHHs Oa3zoBoro ypoBHs (mamee — IIPO)

®I'OC COO mpencrasieHsl B TabIHIIE:



Koa u Ilnanupyembie pe3yJIbTaThl 0CBOEHHs! IHCIHIIIMHDI

HaHMeHOBaHHeE

eocz_:c%az_.ww O6mue' JucuunanHapHbie’

KOMIIeTeHIIHH
OK 01. BriOGupars | JIN4HOCTHBIE pE3yabTaTBl MOJDKHBI OTpaXaThb B YaCTH: [1P6 1. CpopMHPOBAHHOCTH 3HAHUN O MECTE M PONM OUOJIOTHH
CIOCOOBI  pEIeHUs | TPYAOBOIO BOCIUTAHUS: B CHCTEME HAY4YHOTO 3HaHHWS; (PYHKIMOHAJILHOW I'PAaMOTHOCTH
3a1a4 - TOTOBHOCTh K TpY[AY, OCO3HAHHE LEHHOCTH MAacCTepCTBa, | YENOBEKa I PEHICHUS KU3HCHHbIX pobIeM.
poeCCHOHANBHON | TPYI0IIO0HE; [TP6 2. ChopMHPOBAaHHOCTb YMEHHS DAacCKphIBaTh COJEpXKKAHHUEC
JIEATEIIbHOCTH - FOTOBHOCTH K AKTHBHOM NESTENHHOCTH TEXHOJOTHYECKOH | OCHOBOMOJArAlOMMUX OHOJOTHYECKAX TEPMHHOB W  IOHSTHN:
IIPUMEHHUTEIBHO u COIMAJIBHOM HAIPaBJIEHHOCTH, CHOCOOHOCTD | J)XM3Hb, KJIE€TKA, TKaHb, Oprad, OpraHu3M, BHJ, MOMMYJIALMS,
K pasIMYHBIM | MHUIMMPOBATh, NIAHKPOBATH M CAMOCTOATENIBHO BBIIOJHATE | SKOCHCTEMA, 6uoleHo3, buochepa; MmetaboIH3M (06MEH BEINECTB
KOHTEKCTaM TaKyIo JesTEIbHOCTD, W IpeBpallleHHEe OJHEPrUM), TIOMeocTa3  (CaMOperyJsuus),

- WHTepec K pasiuyHbIM cdepamM HpohecCHOHATBHOMN
JIEATETBHOCTH.

MeranpeaMeTHbIe pe3yIbTaThl JOJDKHBI OTPaXaTh:
OBnajieHHE YHUBEPCAIBHBIME y4€OHBIMH [TO3HABATEIBHBIMH
JIEUCTBUSMU:

a) 0a30BbIC JJOTHYECKUE JICHCTBHS:

- CaMOCTOSITENBHO (OPMYIHPOBaTh M aKTyaJM3HPOBAaTh
npo6iieMy, paccMaTpHBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBIH NpPU3HAK WM OCHOBAHMS
VIS CpaBHEHHSI, KiacCU(UKaiy U 0000IIEeHH S,

- ONpEENSATh e AeSTeIbHOCTH, 3a/1aBaTh apaMeTphl

¥ KPUTEPHH UX JOCTUKEHHUS,

- BBIIBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS

B pacCMaTpUBAEMBIX SBJICHHUSIX;

6uocunTe3 Oenka, CTPYKTypHas OpraHM3allMs >XUBBIX CHCTEM,
JIACKPETHOCTB, camMoperyJIsILus, CaMOBOCIIPOU3BE/ICHHE
(penpoTyKIus), HACJIEJICTBEHHOCTb, W3MEHUYUBOCTb,
SHEPro3aBUCHMOCTh, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3alus.

[TP6 3. ChopMHpPOBAaHHOCTb YMEHHsA DPACKphIBaTh COJCPXKAHUEC

OCHOBOIIOJIAralOIMMX  OWOJIOTMYECKHX TEOpUA U THIOTE3:
KJIETOYHOM, XPOMOCOMHOHM, MYTallMOHHOM, 3BOJIIOITHOHHOM,
MPOUCXOXKACHUS )KU3HH U YEIIOBEKA.

I1P6 4. CdopMupOBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOIIOJIAraroIye OHOJIOrHYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. Basuioga, D. T'ekkens,
®. Mromnepa, K. bapa), rpanuiel X NPUMEHAMOCTH K JKHBBIM
CHCTEMAM.

[1P6 5. IlpuoOpereHue OmbITa IMPUMEHEHUSI OCHOBHBIX METOJIOB
HAY4HOTO HO3HAHHs, HCIIONb3yEMBIX B OHONIOTHH: HAOIIONCHHS

1 Yka3pIBAIOTCA JTMYHOCTHBIE W MeTanpeaMeTHbie pe3ynbTatsl u3 @T'OC COO, B pOopMUPOBAHHM KOTOPBIX y4acTBYeT 06meobpa3zoBaTebHas JUCLHUILITHHA.
2J[pcuunuMHapHbie (MPEAMETHBIE) PE3YNIbTAThl YKa3biBAIOTCA B COOTBETCTBUH € MX MONHBIM NEPCYHEM BO ®I'OC COO. TpeameTHbIe pe3yibTaThl 6azoBoro yposhs (I1P6) HymepyioTcs
B cootsercTBHE ®I'OC COO (ITpukas Muno6prayku Poccnn ot 17.05.2012 Ne 413 (pepaxuws ot 27. 12.2023 r.).

4




- BHOCUTH KOPPEKTHBBI
COOTBETCTBUE pE3yJHTATOB
HOCIIEACTBUH NESATEIbHOCTH;
6) 6a30BbIe UCCIIEA0BATENLCKUE IEHCTBHS:

- BJIAZIETh HaBBIKAMH y4e€OHO-UCCIIeIOBATEILCKOM
U TPOCKTHOW JEATENIbHOCTH, HAaBBIKAMH pa3pellcHHs
npobiuewm;

- BBIBIIATH IIPUYUHHO-CJIEICTBEHHEIE CBI3H

U aKTyaJIu3UPOBATh 3a]a4y, BEIIBUTATh [MIIOTE3Y

€€ PpElIeHHs, HaxOOUThb apryMeHThl i1 J0Ka3aTrelbCTBa
CBOMX YTBEP)KIECHHH, 3aJaBaTh IapaMeTPbl W KPUTEPHHU
pelIeHus;

- aHAJIM3HMPOBAaTh IIOJNYyYEHHBIE B XOJE pELICHHS 3aladd
pe3yJIbTaThl, KPUTHYECKH OLIEHMBAaTh HX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a
UMEIOIHUXCS MaTEPHAIbHBIX 1 HEMATEPHAIBHBIX PECYPCOB;

-- YMETh IEPEHOCUTD 3HAHHS B I03HABATEILHYIO

M IIPAKTHYECKYIO 00JIaCTH KU3HEAEATEILHOCTH,

- YMETh HHTETPMpOBATh 3HAHUS W3 Pa3HBIX IPEIMETHBIX
obacreii;

- BBIIBUIaTh HOBBIE HJCH, IpeajiaraTb OpPHUTHHAIBLHEIE
IIOIXOJIbI U PEIICHUs

B JACATCIIBHOCTh, OLICHUBATh
OejisiM, OLEHHUBATh pPHUCKH

U OIMCAHMSl XUBBIX CHCTEM, IIPOLIECCOB U SBJICHUI; OPraHU3alUK
¥ TPOBEICHUS OHONOIHYECKOrO 3KCIEPUMEHTA, BBUIBIDKCHHS
TUIOTE3, BBIABICHHS 3aBUCHMOCTH MEXIY HCCIELyEMBIMU
BEIMYMHAMH, OOBSICHEHHUS IOJTyYEHHBIX pe3yabTaToB
#  (GOpMYJIMpOBaHHS BHIBOAOB C HCIOJNB30BAHMEM HAYYHBIX
IOHATHUH, TEOPHIA U 3aKOHOB.

ITIP6 6. ChopMHPOBAHHOCTH yMEHHsl BBIIENATH CYIIECTBEHHBIE
NpH3HAKH  BHPYCOB, KJIETOK IIPOKAPHOT M  3YKAPHOT;
OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpraHH3MOB, BHJIOB,
OHOreolEeH030B M SKOCHCTEM; OCOGEHHOCTH IIPOIECCOB OOMeHa
BCIIECTB M MPEBpAIllEHWs SHEPIMM B KIETKE, (POTOCHHTE3a,
IUTACTHYECKOTO M SHEPIETHIECKOr0 0OMEHa, XEMOCHHTE3a, MUTO34,
Meio03a,  OIUIONOTBOPEHHS, pPa3BUTHA M  pa3sMHOXKEHHS,
HHJIMBUyaIbHOTO Pa3sBHTHsI OpraHu3Ma (OHTOreHesa), 60pLObI 3a
CYIIECTBOBaHHE, €CTECTBEHHOr0 O0TOOpa, BHI00Opa30BaHUS,
HPHCIIOCOOIEHHOCTH OPraHU3MOB K Cpeieé OOWUTAHMS, BIIHSHHS
KOMIIOHEHTOB ~ DKOCHCTEM, AHTPONIOTEHHBIX  HM3MEHEHUH
B DKOCHUCTEMAX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB M IIPEBpaleHue SHEPruH B Grochepe.

IIP6 7. ChopMHUPOBAaHHOCTH yMEHHSI NPHMEHATH MOTyYCHHbIE
3HAHHS IS OOBACHEHHS GMOJOTHYECKHX IMPOLIECCOB U SIBICHHUIA,
JUISL IPUHATHS IPAKTHYECKUX PELICHUI B TIOBCEAHEBHON XKHU3HH

C LeJIbIo 0becTeyeHns G€30MacHOCTH CBOETO 3/I0POBbS H 30POBBS
OKPYXaIOIMX JIOJEH, COOMIOAEHHs 30POBOr0 00pa3a KM3HH,
HOpPM I'PaMOTHOTO TIOBE/ICHUS B OKPYKAIOIIEH NPHPOJHON CpeJE;

NOHUMaHHE  HEOOXOAMMOCTH  HCIOJIB30BAHUS  JOCTHUIKECHUIA
COBPEMEHHOM OMOJIOTMM M OHOTEXHOJIOTHH JjIs PaldOHAILHOTO
IIPUPOJONIOIB30BAHHS.

IIP6 8. CdopMHpOBaHHOCTH yMEHMsI pelIaTh OHOJIOTHYECKHE
3a/1a4H, COCTABIISATh TEHOTHITHYECKUE CXEMBI CKPEIUBAHHS

AL PasHbIX THIIOB HACIEIOBaHMUS IPU3HAKOB Y OpPraHM3MOB,
COCTaBJIATh CXEMBI IIEPEHOCA BEIIECTB M SHEPIHH B SKOCHCTEMAX
(LIeny NUTaHusl, HUIIECBRIE CETH).




ITIP6 9. ChopMHPOBAHHOCTP YMEHHMM KpPHTHYECKH OLICHHBATDH
HHGOPMAIKIO  GHOJIOTHYECKOr0  COAEPIKAHHS, BKIIOYAIONIYIO
TICEBJIOHAYYHBIC 3HAHUS M3 Pa3JIMYHBIX HCTOYHHUKOB (CpeacTBa

MaccoBOM MH(OpPMAMH, HAYYHO-TIOMYJISIPHBIE MATEPUANBI);
UHTEPIPETHPOBATH STUYECKHE aCIIeKThI COBPEMEHHBIX
UCCIICIOBaHUH B OHOJIOTMH, MEIMI[MHE, OHOTEXHOIOTHH;
paccMaTpuBaTh  TNIOOAbHBIE  SKOJOTHYECKHE  NPOGIEMBI
COBPEMEHHOCTH, (OpPMHUPOBaTh [0 OTHOIIEHHIO K HHM

COOCTBEHHYIO MO3HUIHIO.

ITP6 10. CdopMHPOBaHHOCTH YMEHHH CO3[aBaTh COOCTBEHHBIE
NUCHbMEHHBIE M YCTHBIE COOOINEHUS HAa OCHOBE OMOJIOTHYECKOH
MHQOpMAMM M3 HECKOJIBKHX  MCTOYHHKOB,  IPaMOTHO
HUCIIOJIL30BATh MOHSTUIHEIN anmnapaT GHOJIOTHH

OK 02,
Hcnonb3oBatk
COBPEMEHHEIE
CpeAcTBa  IOHUCKa,
aHayM3a

U UHTEpIpeTaluu
uHpOpMaIuU

¥ UHPOPMAI[HOHHEIE
TEXHOJIOTHH JUISL
BBIIIOJIHEHHST 337124
po¢eCCHOHATIBHON
JEeSITEIbHOCTH

JIn4HOCTHBIE pE3yNbTaThl JO/DKHBI OTpaXkaTh B YacTH:
IIEHHOCTH HAy4YHOTO MO3HAHUS:

-C(hOpPMHPOBAHHOCTD MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKH M OOIIECTBEHHOMU
NpaKTHKH,  OCHOBAaHHOIO  Ha  JHajore  KyJbTyp,
CIIOCOOCTBYIOHIETO OCO3HAHHUIO CBOETO MecTa
B IIOJIMKYJIBTYPHOM MHDE.

MertanpeamMeTHbie pe3yabTaThl JOTDKHBI OTPAXKATh:
OsnazicHue yHUBEPCATBbHBIMH yYEOHBIMHU [TO3HABATEIbHBIMH
JEACTBUSIMHU:

B) pabora ¢ uH(popMmarueii:

- BIQUETh  HABBIKAMH  MONy4YeHHS  HHPOPMALUHU
U3  HCTOYHHMKOB  pa3HBIX  THIIOB, CaMOCTOSITEIHHO
OCYIIECTBJISATH TIOMCK, aHaJIm3, CHCTEMaTH3aIIHIO
Y HHTEPIPETAHIO HHPOPMAIUHU PA3IMYHBIX BHAOB M (HOpPM
IpE/ICTaBIICHHUS;

- OICHUBATh AJOCTOBECPHOCTH, JICTUTHUMHOCTH NE@OUZNESNv
€€ COOTBCTCTBHE TPABOBBIM ¥ MOPAIIbHO-3THYECKHUM HOpMaM

[IP6 1. ChopMHPOBAHHOCTD 3HAHHHN O MECTE U PO GHOJIOTHH

B CHCTEME HAy4HOrO 3HaHHUs; (YHKIHOHAIHHOW I'PAMOTHOCTH
YEJI0BEKA JUIs PEIIEHHS] XXU3HEHHBIX IIPOOIIEM.

IIP6 7. ChopMHUpPOBAaHHOCTH yMEHHSI NPHUMEHATH MOTyYECHHbIE
3HaHMA JUI OOBACHEHUs] OMOJOTHYECKUX IPOLECCOB U SBICHMIA,
JUTSL IPUHSATHS IPAKTHYECKUX PELICHUI B IIOBCEAHEBHON KHU3HH

C LeNbo obecneyeHus 6€30IaCHOCTH CBOETO 3I0POBbS H 370POBbS
OKPY’)KaIOLIMX JIOAEH, COOIIIOAEHHs 30pOBOTO 06pasa KHU3HH,
HOPM I'PaMOTHOTO TIOBEJICHHS B OKPYXKaIOIIeH MPUPOIHON Cpee;

NOHMMAHHWE  HEOOXOJUMOCTH  HCIONB30BAaHMS  JOCTHIXKCHUM
COBPEMEHHOM OHOJNIOTMM M OMOTEXHOJOTHH Ul PalMOHAIBHOTO
IIPHPOJOIOJIB30BaHUS.

ITP6 10. CdopMUPOBAaHHOCTH YMEHHH CO37aBATh COOCTBEHHBIE
NUCbMEHHBIC U YCTHBIE COOOLICHHS Ha OCHOBE OMOJOTHYECKOM
uHQOpMAalMM M3  HECKOJIBKHX  HMCTOYHHMKOB,  IPaMOTHO
HCIIOJIL30BaTh OHATUHHBIN anmapaT GHOJIOTUH

OK 04. DddexTurHO
B3aMMOJICHCTBOBATh
U paboTathb

JIndHOCTHBIE pe3yNbTaTBl JOJDKHBEI OTpPaXaTh B YacTH:
IICHHOCTH HAYYHOIO0 IIO3HAHUS: OCO3HAHHWE I[€HHOCTH
HAYYHOM  JIEATEIBHOCTH, TOTOBHOCTH  OCYILECTBISTH

ITP6 5. IlpuobpereHue ombITa MPUMEHEHHs OCHOBHBIX METOJIOB
Hay4YHOTO IMO3HAHHMS, UCIIOJIBb3YEMBIX B OHOJIOIHH: HAOIIONECHUS U
ONMCAHMsI KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHHIA; OpraHU3aI[MH 1
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B KOJUJIEKTHBE IPOEKTHYIO u HCCJIE0BATEIIBCKYIO JEATENILHOCTD | MPOBEACHUsS]  OMOJOTHYECKOTO  SKCIEPHMEHTA,  BBHIIBHIKCHHUS
¥ KOMaHJie WHIWBHUYaJIbHO U B TPYyIIIE. THIIOTE3, BBLIABICHUS 3aBUCHMOCTH MEXIY HCCIIEAYeMBbIMHU

MertanpeaMmeTHble pe3yibTaThl TOJDKHBI OTPAXKaTh: BEIIMYMHAMH, OOBSCHEHUS MTOTyYEHHBIX PE3YIbTATOB

OBnanenue YHHUBEPCATbHBIMU KOMMYHHKAaTHBHBIMA | ©  (QOPMYJIHMPOBAaHHS BBIBOJIOB C HCIOJb30BAHHEM HAy4HBIX

JNEUCTBUSIMH: IIOHATUH, TEOPUN U 3aKOHOB

6) coBMeCTHasl IeSITEIbHOCTh:

- IOHUMAaTh YU UCII0JIb30BaTh IPEUMYINECTBA KOMaHAHOMH

Y MHIMBHUIyaJIbHOM paboThI;

-  [pUHUMATh  I[EJId  COBMECTHOM  JEATEIhbHOCTH,

OpPraHK30BBIBATH U KOOPAMHUPOBATH IEHCTBUS

0 €€ JOCTHXKECHHUIO: COCTaBJISATh IUIaH JICHCTBHIA,

paclupenensiaT pojid C YYEeTOM MHEHHH YYaCTHHKOB

00CyXXIaTh pe3yibTaThl COBMECTHOM pabOTHI
OK 07. | JlmgnocTHBIE pe3yNbTaThl AOJDKHBI OTpakath B yactu: | [IP6 5. IlprobGpereHue ombita IPHMEHEHHS OCHOBHBIX METOJIOB
CopeticTBOBaThH 5KOJIOTUYECKOTO  BOCHIHTaHMS: -  CHOPMHPOBAHHOCTH | HAYYHOTO MO3HAHHMSI, HCIIOJIb3yEMBIX B OHOIOTUH: HaOTIOAECHUS
COXPaHEHHIO SKOJIOTMYECKOHN KYJIBTYpPbI, IOHUMAHHE BIMSHHUS COLMATLHO- | U ONMCAHMS JKUBBIX CHCTEM, IIPOLIECCOB U SIBIICHHUMN; OpraHu3aIiu
OKpY>KaloIeu 9KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHOM U TIPOBEICHUS OUOJIIOTUYECKOTO SKCIEPUMEHTA, BBIIBMIKCHHS
Cpeqbl, M COIMAIBHOW Cpelbl, OCO3HAHHE III0OANBHOIO XapaKTepa | FMIIOTe3, BBIIBICHUS 3aBHCHMOCTH MEXIY HCCIENyEMbIME
pecypcocOepekeH: | SKOJIOTHYECKHX MPOOIIeM; BEIMYMHAMH, OOBSICHEHUSI TTOJTyYSHHBIX PE3YJIHTaTOB
10, IPUMEHATS | - IJIAHKPOBAHUE U OCYIIECTBICHHE JEHCTBUI B OKpYXKaloIei | 1 (GOpMYyIMPOBaHUS BBIBOJOB C HKCIOJIb30BAHHEM HAyYHBIX
3HAHUSA Cpele Ha OCHOBE 3HAHMS LEJeH YCTOHYMBOIO pPa3BHTHUS | MOHSATHIA, TEOPUI M 3aKOHOB.
06 U3MEHEHUU | YEII0OBEYECTBA; ITP6 6. ChopMHpPOBaHHOCTh yMEHHS BBIIENATH CYIIECTBEHHEIE
KJIMMaTa, NPUHIUIBI | - aKTHBHOE HENPUATHE JEHCTBUH, NPHHOCAIIMX BpeJ] | IPU3HAKd  BHPYCOB, KJIETOK MPOKAPHOT MW  DYKAPHOT;
OepeKIIUBOTO OKpYJKaloIleH cpene; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
MPOU3BOCTBA, - YMEHHE IIPOrHO3MPOBATh HEOIATONPHUATHBIE SKOJIOTHYECKHE | OMOTeOeHO30B M 3KOCHCTEM; OCOOEHHOCTH IIPOIECCOB OOMEHa
3¢ (eKTUBHO HOCIEICTBHS MPEANPUHUMAEMBIX NEHCTBUM, IPEOTBPAIaTh | BEMIECTB M IPEBpAICHHs SHEPrHH B KJETKe, (DOTOCHHTE3A,
JIeiicTBOBATh ux; IJIACTUYECKOT0 ¥ SHEPTeTHYECKOro 0OMEHa, XEMOCHHTE3a, MHTO34,
B YPE3BBIYAMHBIX | - PAaCHIMPEHHE OMbITAa JAEATENBHOCTH SKOJOIMYECKOH | MeHo3a,  OIUIOJIOTBOPEHHS, Pa3BHTHUS W Pa3MHOXKEHHS,
CUTYaIUsIX HaIpaBJI€HHOCTH. HHJUBUYaJIBHOIO Pa3BUTHUS OpraHu3Ma (OHToreHesa), 60pbr0bI

MertanpeaMeTHbIE pe3yibTaThl JOJDKHBI OTPaXarTh: 3a CyIIECTBOBaHHME, €CTECTBEHHOIO OTOOpa, BUA000pa3oBaHUA,

OBnanenue YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH | IIPUCIIOCOOIEHHOCTH OpPraHU3MOB K cpejie OOHTAHUS, BIIUSHHS

JIEHCTBUSMU: KOMITOHEHTOB 9KOCHUCTEM, aHTPOIIOTE€HHBIX M3MEHEHUHU

0) coBMecTHas JesTeIbHOCTD:

B HKOCHCTEMAX CBOEH MECTHOCTH,
KpYrOBOPOTa BEIIECTB U NPEBpAICHHE SHEPTUH B 6rocdepe.




- IOHMMaTh M HCIIOJIb30BaTh IIPEHMYINECTBA KOMAHIHOMN
H HHIUBUYAJIbHOU PabOTHI;

-  NpUHHMAarh  LEIM  COBMECTHOM  JIESTENbHOCTH,
OpraHU30BbIBAThH 7} KOOPAMHHPOBAThH JeHCTBUS
0 €€ JOCTH)KCHHIO: COCTaBIIATh IUIaH  JCHCTBHIA,
pacnpenensaTe pojdd C y4eTOM MHEHHH YYaCTHHKOB
00Cy)/1aTh pe3yIbTaThl COBMECTHOM PabOTHI

1IP6 7. CdopMHpOBaHHOCTH yMEHHS NPHMEHSTSH [IOJIyYeHHBIE
3HaHUA JUI1 OOBACHEHUs GHONOTHYECKHMX MPOIECCOB H SABIEHHA,
AL TIPUHATHS. TPAKTHYECKUX PEINCHHH B IIOBCETHEBHOM XU3HU
C IENbIO o0ecreyeHust 6e30MaCHOCTH CBOETO 3/[0POBbS H 3J0POBbS
OKPYXQIOIMUX JIOJCH, COONIONEHHsS 3I0pPOBOTO 00pa3a KHU3HH,
HOPM IpaMOTHOTO TOBEACHHS B OKpYXKaIOLIeH HPUPOIHOM cpejie;
IOHUMaHHEe  HEOOXOMUMOCTH  HCIONB30BAHUS  JIOCTHIKECHMIL
COBPEMEHHON OHMOJIOTMH ¥ GHOTEXHOJNOTHH IS PALHOHATBHOTO
IIPHPOJIOTIOJIE30BAHH

K3

3 VkaspBarotrcs ITK, sieMeHTBI

npodeccuu/cnermansaocti CITO.

KOTOpBIX (OPMHUPYET NPHUKIAZHOH MOMYNb (MPOBECCHOHATLHO OPHMEHTHPOBAHHOE cojepxkaHue) B cooTseTcTBHM ¢ DIOC peanusyeMoii




2. CTpykTypa H conepkanue 061eo6pa3oBaTebHOMN JHCHUILTHHBI

2.1. O6bem AMCHHIVIHHBI H BUABI Y4€0HOi padoThl

Bua yuebHoii padoTsl O6beMm B yacax
O6nem o06pa3oBaTe/IbHO# MPOrpaMMBbI JHCIHILTHHBI 12

B T.4.

TEOPETUYECKHUE 3aHITHS 47
IIPAKTUYECKHUE 3aHATHS 13
71a00paTOPHEIE 3aHATHS : 4
OcHoBHOe conep:kanue? 60
IIpodeccnonannHo opHeHTHPOBAHHOE Coep/KaHHe (coTepKaHHe 1
NPHKJIATHOT0 MOXYJIfA)®

IIpomexxyTounas arrecranus’ (1uddepeHnupoBanHELii 3aueT) 2

* OcHOBHOE cOnep)KaHHe BKIIOYAET CONEPKATE/BHBIE JHHHUH MO y4eOHOMy mpenmety «Buonorns» (6a30Bblii ypoBeHS)
DenepanbHON 06pa3oBaTeNbHON MPOrPaMMBI CPeHETo O6IIEro 06pa3soBaHNs, YTBEPXKIECHHOW NpUKa3oM MUHHCTepCTBA
npocemenns Poccuiickoit @enepamuu ot 18 Mast 2023 r. N 371 (B penakuuu INpuxaza Munnpocsemenus Poccuu ot 9
OKTA0pst 2024 1. N 704).

° TIpodecCHOHATBHO OPHEHTHPOBAHHOE CONEP)KAHHE MOXKET ObITh pacmpeieieH0 1O paszfenaM (TeMaM) WId
CKOHIIEHTPUPOBAHO B pasaene [IpukinanHoit Moqyis. :

® ®opMa MPOMeEKYTOYHOI ATTECTAIH H KOJIMYECTBO 9aCOB, OTBOIMMBIX Ha e MIPOBEICHKE, PEINTAMEHTUPYIOTCS YI€OHBIM
wiagom OIT CITO.
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2.2. TemaTH4YecKHii MJIAH U COAEPKAHUE THCIHUIIHHBI

1 TR Oohoﬂﬁ»ﬂ:a y4e0HOro MarepuaJa (0CHOBHOE u :ec%@ngcnwhr:cc Obnem dopmMupyemMbie
OpHEHTHPOBaHHOE) , 1a00pPaTOPHbIEC H NPAKTHYECKHE 3aHATHS, IPUKJIAXHOH MOayIb KOMIIETeHIHH
pa3/iesioB H TEM 4acoB
(IpU HAJIMYMH)
1 2 3 4
OcHoOBHOE coiepKaHne
Pasnen 1. BuoJiorns kak Hayka. 2KuBbie CHCTEMbl H MX OpraHU3allds 2
Tema 1.1. Coneprxanue yueOHOro Marepuaa 2
buonorus Buonorus — Hayka o )uBo# mpupoje. CBs3u OUOTIOruu ¢ 00IIECTBEHHBIMH, TEXHUYECKUMH U
B CUCTEME HAYK. JPYTHMH €CTECTBEHHBIMH HayKaMH, QHIOCOQHEH, PETUTrHel, STUKOH, SCTETHKOH U IPABOM.
Obmas Ponr Ouonorud B (OPMHPOBAHHU COBPEMEHHOM Hay4HOW KapruHbl Mupa. CHcrema
XapaKTepUCTHKA OMOJIOTUYECKUX HAYK.
JKH3HU Mertoapl MO3HAHUS XHBOM MPUPOABI (HAONIOAEHUE, SKCIEPHUMEHT, OIHCAHUE, U3MEPEHUE, OK-02
Ki1accu(UKaIs, MOJICTAPOBAHUE, CTATHCTHYECKas 00paboTKa JaHHBIX).
XXussie cucreMbl (OHOCKCTEMBI) KaK MPeaMeT u3ydeHus: 6uonoruu. OTau4due )KUBBIX CUCTEM
OT Heopranuveckoi npupoapl. CBoiicTBa OHoCHCTEM M UX pasHooOpasue.
YpoBHH OpraHu3aIuu O6uocucrem: MOJIEKYJISIPHO-T€HETHYECKUH, KJIETOYHBIA,
OpPraHu3MEHHBIN, IOMYJISIUOHHO-BUIOBOM, HSKOCHCTEMHBIH (OHMO - TIE€OIEHOTHUYECKHH),
6rochepHbIi
Pa3znen 2 XuMudeckuii COCTaB H CTPOCHHE KJIETKH 10
Tema 2.1. CopepxaHue ydeOHOro MaTepralia 2
XUMHYECKHH COCTaB | XUMHUYECKUH COCTAaB KIIETKH. XUMHUYECKUE DJIEMEHTBI: MaKpOXJIEMEHTBI, MUKPOSJIEMEHTEI.
kietkd. Boma Boma u MuHepangbHble BemecTBa. DYHKIMH BOJIbI M MHMHEPAIBHBIX BEIIECTB B KIIETKE.
1 MHHEpAJIbHBIE Ioanepxanue 0OCMOTHYECKOro OanaHca
BeIeCTBa IIpakTHyeckoe 3aHsTue’ 1
Ne 1 «buonorudeckas pojb MHHEPAIBHBIX BEIIECTB B O00OCCIEUEHHMH XM3HEIECATEILHOCTH
OpraHu3MOB, ITPOSIBJICHHS AUCOaNaHca MUHEPAIBLHBIX SJIEMEHTOBY OK-01, OK-02,
Tema 2.2. Conepxanue yueOHOro MaTepuaa o OK-04

7 O6pa3zoBaTeibHas OpraHU3aL|s BIPaBe CaMOCTOATENBHO ONpENENATh MOC/IeI0BaTEIbHOCT U3YYEHHs Pa3/eNloB M TEM, BXOMAIIMX B HUX, a TaK)Ke MepepacnpesensTh KoIHiecTBO
4acoB IS OCBOGHMS OOydalomMMHUCS y4yeGHOro Marepuaia, ¢ y4eToM JIOTMKH (OPMHPOBaHMS MNPEIMETHBIX DPE3yNbTaToB, OOIMX M MPO(ECCHOHANBHBIX KOMIETSHLUM,
MEKIIPEMETHBIX CBsI3el C JPYTHMH IUCLUIUTHHAME 061e00pa3oBaTebHOro 1 061enpodeccHonanbHOro UMKIIoB yye6Horo miaxa OIL

8 Yacpl 1a60paTOpHBIX paboT U MPAaKTHYECKUX 3aHATHI yUTEHbI B CONEPKaHMM y4eGHOro MaTepuaa ¥ BXOAT B 001Iee KOJMYECTBO YacoB MO TEME.
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buonornuecku
BaXHBIE XUMUYECKHE
COEIMHEHHUS

benku. CoctaB u ctpoeHre 6enKkoB. AMUHOKHCIOTEI — MOHOMEpHI 6enkoB. Hezamenumeie u
3aMEHMMBIE AMHHOKHCJIOTHL. AMHHOKHCIIOTHBIA COCTaB. YPOBHH CTPYKTYpBHI OEIKOBOM
MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAS, TPETUYHAs M 4YETBEPTHYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonormueckue Qynknuu OenkoB. - @epMeHTHI — OHOJIOTHYECKUE
katanu3aropbl. CTpoeHue (epMeHTa: aKTHBHBIA LEHTp, CyOcTpaTHas CHENU(PHUIHOCTb.
KodepmenTsl. Butamunsl. OTiinuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB.
VYrieBoasl: MOHOcaxapuIsl (TJIFOKO3a, pubo3a U J1e30Kcupubo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TOJHMcaxapuiabl (Kpaxmall, IJIMKOTeH, HeJUmono3a). buonormdeckue QyHKImm
yrieBooB. Jlumuapr:  Tpurimiepunasl,  ¢Gocomunuabl, crepouabl.  ['mapoduiabHO-
raapodoOHbIe cBoiicTBa. bronoruueckue ¢pyHkiuy nunuoB. CpaBHEHUE yIIIEBOJOB, OEIKOB
¥ JIMIKI0B KaKk HCTOYHUKOB sHepruu. Hyknennossie kucnotel: JIHK u PHK. Hykneotuasr —
MOHOMEPHI HYKJIeHHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u ¢pynkuuu PHK.
AT®: ctpoenne u GyHKIHH

JIaGopaTopHbIe 3aHATHS (Ha BBIOOD MpeToaaBaTens)

Ne 1 «Onpenenenue ButamuHa C B IPOAYKTaX MATAHUS)

win «OnpeieNeHue HATHYHUS Kpaxmaia B IPOAyKTaxX MUTaHUS

i «['mapodunsHO-ruApohoOHBIE CBOWCTBA JIMIIHIOBY

um «/3ydeHne KaTaIUTHYECKOH aKTHBHOCTH (EepMEHTOB (Ha MpHUMeEpe aMuiasbl WA
KaTauassbl)».

Tema 2.3.
CrpyktypHo-
GyHKIMOHATBHAS
OpraHu3aiys KJIETOK

Copepxanne yueOHOro MaTepraa

[{uTonorus — Hayka o kietke. Kierounas Teopusi — mpuMep B3auMoJIecTBUs uaeh U GpakToB
B HAyYHOM IMO3HAHUU. MeToAbI N3y4eHUs KIETKH.

KrneTka kak 1enocTHas xuBas cucreMa. OOmue mpu3HaKy KIETOK: 3aMKHYyTas Hapy KHas
MeMmbOpana, mosekyisl JIHK kak reHerndyeckuii anmapar, cucremMa cUHTe3a Oernka.

Tumel  KJIETOK: dyKapHOTHUYecKass W Ipokapuotudeckas. OCOOEHHOCTH CTPOCHHUS
mpokapuoTHueckoi kierki. Kinerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOU
kieTKkd. OCHOBHBIC OTJIMYUS PACTUTEIILHOM, XXUBOTHOU U rpubHON KiieTkH. IloBepxHOCTHBIE
CTPYKTYpBI KJIETOK— KJIETOYHAs CTEHKA, IIMKOKaIMKC, WX ¢yHkuuu. Ilnasmaruyeckas
MeMOpaHa, ee CBOUCTBA M (PyHKIHH.

IMuromnasma u ee opraHouasl. OgHomeMOpanHble opranouabl kietku: JIIC, ammapar
l'onpmku, m3ocoMbl. [lolyaBTOHOMHBIE OpraHOUABI KJIETKH: MHUTOXOHIPHH, IUIACTUIBL
[TpoucxoxxaeHrne MHTOXOHApUN M IuiacTHi. Buasl mmactun. HememOpaHnHbIE OpraHoubI
KJIETKHA: PUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUONH, PECHUYKH, XKIYTHKU. DYyHKIHMH
OpraHOMJIOB KJIeTKH. BrmoueHus.

Il




Slnpo — perynsatopHbid meHTp KiaeTkd. CTpoeHHe supa: siepHas o0o0J0uKa, KapHOIIasMa,
XPOMATHUH, SJIPHIIKO. XpOMOCOMBI. TpaHCHOPT BEIIECTB B KJIETKE

JlabGopatopHble 3aHATHS (Ha BBIOOD MpenoiaBaTeis)

Ne 2 «Ctpoenne kneTkn (pacTeHHs, JKHBOTHbIC, IPUOBI) M KJIETOYHBIE BKIIOYEHHS (KpaXMall,
KapOTHHOHBI, XJIOPOILJIACTHI, XPOMOILIACTHI)»

win «M3ydenre cTpoeHMs KIE€TOK pacTeHHMH, XUBOTHBIX M OakTepuil 110J] MEKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OINHCAHUEY

i «IIpoHunaeMocTh MeMOpaHBI (ITa3MOJTH3, JETIaA3MOJIU3))

Pasznen 3. dKusHenearebHOCTH KIETKHA

Tema 3.1.
OO0OMeH BelecTB
U TIpeBpalicHue

SHEPruu

B KJIETKE

Conepxanue yueOHOro MaTepualia

O6Mmen BemmecTB, UM METabOIH3M. ACCHMUIISIHS (TUIACTHYECKHHA OOMEH) U JTUCCHMMIISIIUS
(sHepreTuyeckuii 0OMEH) — JBE CTOPOHBI €IMHOrO IMpoliecca MeTabonu3Ma. Pojb 3aKoHOB
COXpaHEHHs BEIIECTBA M 3HEPIUU B NMOHMMAHHHM MeTabosm3ma. Tuimbl o6MEeHa BEIIECTB:
aBTOTPOQHEBIA ¥ reTepoTpodHbIi. Ponk ¢epMeHTOB B 0OMeHE BELIECTB W IIPEBpAINCHHH
sHeprud B Kietke. PorocuHTe3. CBeroBas W TemHOBas (askl (porocunTesa. Peakumu
¢porocunTeza. DPdexTuBHOCTH hoToCHHTe3a. 3HaYeHHE (POTOCUHTE3A IS KU3HH Ha 3emile.
Biusinue ycimosuii cpepl Ha (OTOCHHTE3 U CIOCOOHI MOBBINICHHS €T0 MPOAYKTUBHOCTH Y
KyJIbTYpHbIX — pacTeHud. XeMmocuHTe3. XEMOCHHTE3Wpyoume OakTepud. 3HaYeHHE
XEMOCHHTe3a JUISl XKH3HH Ha 3emlre.

OHepreTuyeckuii 06MeH B KieTke. Pacinernienne BemecTs, BhIIEICHAE H aKKyMyIMPOBaHUE
SHEPIUM B KIIETKE. DTallbl SHEpreTH4ecKoro obomeHa. I'nmukonus. BpoxkeHume M ero BHIBL
Kucnopoanoe okucnenue, ui KieTouyHoe Abixanue. OxuciutenbHoe GpochoprampoBaHue.
O (heKTUBHOCTD YHEPreTHYECKOr0 0OMEHA

Tema 3.2.
Buocunres Oenka

Conepxanne yueOHOro MaTepuala

Peakiuu MaTtpuyHOro cuHTe3a. [eHermyeckas wuHpopmamus u JIHK. Peamuzamms
IeHETHYECKOM MHpOpMaNuK B KIeTKe. [ eHeTHYeckuii KO U ero cBoicTBa. TpaHCKpHIIHs —
marpuynbli  cuHTe3 PHK. Tpamcmsmms — OuocunTe3 Oenka. JTambl TPaHCIISALMH.
KonupoBanue aMuHOKHCIOT. Posib pubocoM B GuocHuHTE3E Oemka

[IpakTHyeckoe 3aHsTHE

No 2 «Pemenne 3a7a4 Ha OIpEACTICHUE MOCIEI0BATCIIbHOCTH HYKIICOTHIOBY

Tema 3.3.
Bupycor

Copneprxanne yueOHOro MaTepuala

Hexnerounsie ¢popmel xxu3Hu — BUpYcHL. Victopust otkpertust Bupycos (JI. U. ViBanoBckwif).
Oco0OEeHHOCTH CTPOEHHs U KM3HEHHOTO IHMKJIa BUPYCoB. bakreprogaru. Bonesnu pacrenmi,

OK-01, OK-02,
OK-04
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’KUBOTHBIX M Y€JIOBEKa, BBI3bIBaCMbIe BUpycamu. Bupyc mmMmMyHoneduimra yenoseka (BUY)
— B036yurens CIIW/Ta. ITpoduinakTika pacnpocTpaHeHysi BAPYCHBIX 3a60JIeBaHmi

Paznen 4. PazmHo:keHue u HHAHBHIYAJbHOE PAa3BUTHE OPraHH3MOB

Tema 4.1.
Ku3HEeHHbBIA UK
KJIETKH

Copepxxanue yueOHOTO MaTepHaia

Knerounslii IuKkJI, HIM >KM3HEHHBIA ITMKI KJIETKH. Hurepdaza u muto3. Ilpomeccsl,
npoTekaromye B uaTephase. Permkanus — peakmus Marpuynoro cuntesa JJHK. Ctpoerue
XpOMOCOM. XpOMOCOMHBIH HAabOp — KapHOTHUIL. J{HIUIOWIHBINA ¥ IalIOMAHbI XPOMOCOMHBIE
HaOOpbl. Xpomatuspl. [[MTONOTHYECKHE OCHOBBI DPA3MHOXEHHS M HWHIMBHIYAIbHOIO
Pa3sBUTHUs OPraHu3MoB. Jlenenue kinerku — Muto3. Craguu Muto3a. [Iporeccsl, mpoucxosiye
Ha pasHBIX CTaJusiX MHUTO3a. bHonmormdeckuit cmbicn muTo3a. [IporpamMmmmpyemas ruGeins
KJIETKH - allonTo3

Tema 4.2.
DopMbI pa3MHOKECHHUS
OpraHUu3MOB

Coneprxanne yueOHOro MaTepuaa

®opMbI pa3MHOXEHHS OPraHU3MOB: OECIONIOE U MOJIOBOE. BHjIbI 6ECIONIOr0 pa3sMHOKEHHUSE:
A€TICHHE Ha/IBOE M TIOYKOBAaHHME OJHO U MHOTOKJIETOYHBIX, CIIOPOOOPA30BaHKE, BET€TATHBHOE
pasMHOxeHHe. FICKyCCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €TI0 3HAUCHHUE IS CeJIEKIIHY.
ITonoBoe pa3smMHOXeHHE, ero oTiaHuYds OoT Gecnosoro. Meiio3. Cramuu Meiiosa. ITpomeccsr,
NPOUCXONAIME HA CTafusX Meiosa. llosemenwe xpomocoMm B Meiiose. Kpoccunrosep.
Buonoruyeckuii cMpicn 1 3HaUeHne Meiio3a. ['amerorenes — mpouecc 06pa3soOBaHHs MOIOBBIX
KJICTOK y JKMBOTHBIX. [ToJI0BBIE JKeNe3bl: ceMEHHHKH U sudHuKH. OOpa3soBaHUe M Pa3BHTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30M[, SHIEKIeTKa) — CIIEPMaToreHe3 M OOTEHES.
OcoGeHHOCTH CTPOEHHSI SHUIEKIIETOK B CIIepMaTo30K10B. OmIof0TBOpEHHE. Emﬁeomoaomow

Tema 4.3.
WnpuBuayanbpHoe
pa3BUTHE OPraHU3MOB

Conepxanue yueOHOTO MaTepHasa

NupuBunyansHoe pasButHe (OHTOreHe3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTreHe3). JTambl
SMODHOHAIILHOTO Pa3sBUTH Y TO3BOHOYHBIX JKMBOTHBIX: JPOOGNEHHE, TacTPyIISLHS,
opranorexes. IlocroMmOpuonansHOe pasBuTHe. THIBI HOCTIMOPHOHAIBHOTO PA3BHTHSL:
npsMoe, HenmpsMoe (JIMYMHOYHOE). BiusHMe cpensl Ha pasBHTHE OPraHM3MOB; (DAKTOPEI,
CIIOCOOHBIE BBI3BIBATH BPOXKJEHHBIE YPOACTBA. PocT M passuTHe pacteHmit. OHTOrenes
IIBETKOBOI'O PACTCHUS: IBOMHOE OILIOJOTBOPEHHE, CTPOCHHE CEMEHH, CTAIUH PA3BUTHS

:ﬁmﬂﬂﬁdwoﬂxo 3aHATHUA

Ne 3 «Mndekmonnsie 3a601€BaHus U SMHAEMHH B MCTOPUH YEJIOBEUESCTBAY.
Ne 4 «BakruHanust Kak Ipo¢uiakTHKa HHYEKIMOHHBIX 3a00JIeBaHUI

OK-01, OK-02,
OK-04

Paszgen S. HacieacTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB

10

Tema 5.1.

| Conepxanne yae6uoro Marepuaa

OK-01, OK-02,
OK-04
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34aKOHOMEPHOCTH
HacJleI0BaHHs

Ilpenmer u 3agaun remetuku. Pons umronornu u SMOPHOJIOTUH B CTAHOBIECHHWH T'€HETHKH.
Brian poccuiickux U 3apy6eXHBIX ydYeHBIX B Pa3sBUTHE T€HETUKU. METOAbl T€HETHKH
(rMOpHIONIOTHYECKHH, — HTOreHETHYECKHUH, MOJIEKYJIIDHO-TeHETHYeCKHii). OCHOBHBIE
TCHCTHYCCKUE MOHATHS. I'eHeTHYeCKas CHMBOJIMKA, HCTIONB3yeMast B CXeMax CKpEIUBaHHH.
3aKOHOMEPHOCTH HACIIEJOBAHMS IIPH3HAKOB, ycranosneHHsle I'. Mennenem. Monoru6punuoe
CKpelMBaHue. 3aKOH eIMHOOOpasus THOPHUIOB nepBoro  mokoneHus. IlpaBumo
AOMHHHMPOBAHHS. 3aKOH DPaCIIEILICHUs MPU3HAKOB. | MIIOTE3a YHCTOTHI raMer. IlomHoe m
HCTIOJHOE  noMHHHMpOBaHHE.  JIUrMOpHAHOE — CKpelMBaHHME. 3aKOH  HE3aBHCHMOLO
HacienoBaHus Npu3HakoB. LluToreneTwyeckue OCHOBBI THTHOGPHAHOTO CKpEIIUBaHMS.
AHamm3upyloliee CKpelmuBaHue. VCoab30BaHue AQHATM3HUPYIOINETO CKPEINUBAHUS ISt
OIIPEJIENCHHUSI TEHOTHIIA OCOOH

ITpakTHyeckoe 3ansTHE

Ne 5 Pemenue 3aJla4 Ha OIIpeJeeHue BEPOATHOCTH BO3HUKHOBEHHSA HaCJICACTBEHHBIX
IIPU3HAKOB IIPH MOHO-, JIH-, ﬂOhEﬂS@ﬁNhﬂOg H aHAJIM3HUPYIOIIEM CKPEIIMBAaHUU, COCTABJIEHHUE
T'CHOTHITMYECKUX CXEM CKpCIMBaHUsA

Tema 5.2.
- CreruieHnoe
HacJieJoBaHue
IPU3HAKOB

Conepixanue yueGHOro MaTepuaia

CuerutenHoe HacieOBaHHe npusHakos. Pabora T. Moprana mo CLEIUICHHOMY HacCJIeJ0BAaHUIO
renoB. Hapymenue cuennenus reHos B Pe3yNbTaTe KpOCCHHroBepa. XpoMOCOMHAs TEOPHSI
HaCJIEICTBEHHOCTH. ['eHeTHYeckHe KapThl.

I'enetnka noma. XpomocoMHoe ONpCJIC/ICHAE T0Na. AYTOCOMBI H IIOJIOBBIE XPOMOCOMBL
['omorameTHbIe W TeTeporaMeTHbIe opranusMel. HacnenoBanue mpusHakoB, cLemIeHHBIX ¢
IIOJIOM

ITpakTHyeckoe 3ansaTHE

No 6 Pemenue 3a/la4 Ha OIIpeIeIeHUE BCPOATHOCTH BO3HHUKHOBEHHSA HacCJICACTBEHHBIX
IIPU3HAKOB IIPH CHEINIEHHOM HACJICJOBaHUH, COCTABJICHHE TI'€HOTUIHYECKHX CXEM
CKpCIIUBaHUA

Tema 5.3.
3aKoHOMEpHOCTH
HU3MEHYHBOCTH

Conepixanue yueGHOro Marepuaia

W3menunBocTh. Buibl H3MEHYMBOCTH: HEHACEICTBCHHAS U HacnencTBeHHas. Pons cpenpl B
HCHAC/IC/ICTBEHHON HM3MEHYMBOCTH. XapaKTepPHCTHKA MOIA(DUKAIMOHHON H3MEHYHBOCTEL
Baprannonnbrit psix 1 BapuanuonHas Kpusasi. Hopma peakuunu npusnaxa. KonuvecTsenHbre
M KQ4CCTBCHHBIC MpPHU3HAKA M HMX HOpMa peakuud. CBOKCTBA MOIM(DHKAIMOHHON
HU3MEHYHBOCTH.

Hacnencrsennast, umu renotunuyeckas msmenumBocTs. KOMOGHHATHRHAS HU3MEHYHBOCTb.
Meiio3 u 1monoBo# mpouecc — OCHOBA KOMOGHHATHBHON H3MEHYHBOCTHL MyTtanuonnas
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M3MEHYMBOCTh. Knaccuuxaiys Myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa M
NPUYIHHBI MyTalui. MyTarennsie (JakTopbl. 3aKOH FOMOJIOTHYECKUX PAIOB B HACIECTBEHHOM
H3MEHYHUBOCTH

H. Y. BaBunosa

EHVNHHNJOONOQ 3aHATHE

Ne 7 Pemenne 3ala4 Ha OIIPECACIICHUC BCPOSITHOCTH BO3HUKHOBEHHUS HACIIECICTBEHHBIX
IIPA3HAKOB IIPH Pa3JIMYHBIX THUIIAX B3aUMOJEHCTBHS I'€HOB, COCTABJICHUEC I'€HOTUIIMYCCKUX
CXEM CKpEIHUBaHUA

Tema 5.4.

Copneprxanue yueOHOro Marepuaa

I'eneTnka denoBexa

I'enernka dyenmoBeka. Kapuotunm denoBeka. OCHOBHBIE METONbI TEHETHKH YEJIOBEKA:
TCHEATOTUYECKUH, OJU3HENOBbIA, LHMTOIeHETUYECKHH, OHOXHMHYECKHM, MOJIEKYISPHO-
reHeTnyeckuil. COBpEMEHHOE ONpeneNeHie TeHOTHIA: MOJHOIeHOMHOE CEKBEHHPOBAHHE,
TCHOTUIIMPOBaHKE, B TOM 4ucie ¢ nomomnisio [11[P-ananmu3a. HacnencrBennsie 3a60eBanus
Ye/IOBEKa: TeHHbIE OoNie3HH, OOJIE3HH C HACIEeNCTBEHHOM MPEpacroNokKeHHOCTEIO,
XpoMocoMHbIE Gone3nn. CoMaTHYecKHe W reHepaTHBHBIE MyTarud. CTBOJIOBBIE KIIETKH.
IIpuniunel  310poBoro  obpa3a KHM3HM, JHArHOCTHKH, OPOQUIAKTHKH ¥  JICYCHHS
TeHETHYECKHX  Oone3sHel.  MeIMKO-TeHeTHYecKoe  KOHCYJILTHpOBAaHHE.  3HadYeHHEe
MEIMIIMHCKOM TI'€HETMKM B NpPENOTBPAICHHH H JIEUEHHH TI'E€HEeTHYeCKMX 3abo0JieBaHmii
YyeJoBeKa

[IpakTrueckoe 3aHsATHE

Ne 8 «CocraBiienre u aHainu3 POOOCIIOBHBIX YCJIOBEKA»

‘Paznea 6. DBoaronuoH

Hasi 0MO0JIOr U

Tema 6.1.
DBOJIFOIIMOHHAS
TEOpHs
H €€ MECTO
B OHooruu

Coneprxanne yueOHOro MaTepuaia

IIpeAnochUTKY BOSHUKHOBEHHS SBOIIONMOHHOM TEOPHH. DBOJIIOMOHHAS TEOPHS H €8 MECTO B
Ouosorny. BiusHMe 5BOJIONMOHHON TEOPHH Ha pa3BATHE OHMONOTHMH M JPYTHX HayK.
CaugerenscTBa 3Bomonun. [laneoHTonornyeckue: nocie0BaTeIbHOCTh TOSBICHHS BUIOB B
IAJICOHTOJIOTUYECKON JIETONUCH, nepexoaHble (opMmbl. buoreorpaguueckme: cXoACTBO H
pasnuame dayH u (Gop MaTEPHKOB M OCTPOBOB. DMOPHOIOTMYECKHE: CXOCTBA U PA3IHUHUS
5MOpPHOHOB Pa3HBIX BHOB IO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, PYJMMEHTAapHBIE OpraHbl, aTaBU3MBL MOJEKYISpHO-OHOXUMHUYECKHUE:
CXOJICTBO MEXaHH3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX MeTabOJIMYECKUX IyTed y Bcex
XKHBBIX OPraHHU3MOB.

OK-01, OK-02,
OK-04
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OBomormonnas teopus Y. Jlappuna. IIpennochUIKM BO3HMKHOBEHHS JAPBHHH3MA.
JIBIOKyIIue CHIBl 3BOMIOUMH BHJIOB 10 JlapBuHY (H30BITOYHOE pa3sMHOXEHHE IIPH
OTPaHMYCHHOCTH PECYPCOB, HEONpEIENEHHas M3MEHYHBOCTh, 60ph0a 3a CyIECTBOBAHHE,
€CTECTBEHHBIH 0TOOD)

Tema 6.2.
MuxkposBosrorus

Conepxanue yueOHOro Marepuaia

Cunrernyeckas Teopust sBomonun (CTD) u e OCHOBHBIE MOJOMKEHUS. MHKPO3BOIIOLHSL.
[omysAnus kak eAMHUIIA BUA U BOJIOLMH.

JBrokyrme cunbl (GakTOpBI)IBOMIONMHE BHAOB B IPHPOAE. MyTalMOHHBIH Ipomece H
KOMOMHATHBHAs M3MEHYMBOCTh. IlomyssuuoHHBIE BOJNHBI M Apeiid reHoB. M3omsuus u
murpanus. EcrectBeHHbi 0T6Op — HanpaBisomui  (aktop sBomormH. DopMel
€CTECTBEHHOro o016opa. IIpHCIOCOGNEHHOCTh OPraHM3MOB KakK pe3yNbTaT >BOJIOLHH.
[Ipumeper npucocoGNIeHHH y OpraHu3MoB. ApoMop(ho3sl M HAHOAJANTAHd. Bum u
Bun000pasosanue. Kpurepuu Bujga. OcHOBHEIE GOPMEI BHI006pa30BaHMs: reorpaduueckoe,
9KOJIOTHYECKOE

Tema 6.3.
MakposBostrorust

Copepxanue yueOHOro MaTepuaa

Makpossomonus. @opMbl 3BONIONUH: (UIETHYECKAs, JUBEPreHTHAS, KOHBEPreHTHad,
napajuienbHas. HeobpatuMocTs 3Boonuu

ITpakTryeckoe 3aHsTHE (Ha BEIOOD MPEMOIABATENs)

Ne 9 «CpaBrenue BUIOB 110 MOP(HOIOTHYECKOMY KPUTEPHION
i «Onucanue NpUcoco6IEHHOCTH OPraHu3Ma B €e OTHOCHTEIBHOTO XapaKTepay

Paznen 7. Bo3HHKHOBEeHHE U pa3BHTHE KM3HM Ha 3emiie

=)

Tema 7.1.
3apoxxaeHue
U Pa3BUTHE KU3HU

Conepxanue yueOHOro MaTepuaia

Jlonay4nple IIpe/CTaBICHUS O 3apOXKACHUM JKH3HH. HayuHble THIOTE3BI BO3HHKHOBEHHMS
KHU3HU Ha 3emule: abHOreHe3 U HmaHcHepMus. XUMHYECKas HBONIONUS. AGHOTEHHBIM CHHTE3
OpPraHM4YeCKHX BEIIECTB M3 HEOPraHMYeCKHX. OKCIEPUMEHTAJbHOE MOATBEPIKICHUE
XUMHYECKOH sBomonuu. HauanpHble sTanmel Guonormveckod spomormu. [ umoreza PHK-
mupa. PopMupoBaHHE MEMOPaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. IlepBbie
KJIETKH U HX 9BOJIONHMsSA. DOPMUPOBAHUE OCHOBHBIX IPYIIIT KHUBBIX OPraHA3MOB.

Pasputue xu3uu Ha 3emiie o spam U nmepuoaM. Karapxeil. Apxeiickas u mpoTepo3oiickas
opsl. llaneosoiickas spa u €€ mepHOABl: KeMOPHIHCKHWIA, OPIOBUKCKHMM, CHITypHHCKHIA,
AEBOHCKHH, KAMEHHOYTOJIbHBIA, epMCKuH. Me3o3olickast 9pa U €€ MepHOIbL: TPHACOBBIA,
IOpckuid, menoBod. KaliHo3olckas 5pa W €€ MEepHOJBl: IAJECOr€HOBHIM, HEOTEHOBBIIA,
aHTPOIIOI€HOBBIM.

Tema 7.2.

Copepxanue yueOHOrO MaTepHraia

OK-01, OK-02,
OK-04
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CucreMa

Oprainu4yeCcKkoro Mupa.

CucreMa OPraHu4Ye€CKOro MHpa Kak OTpa)XCHHUE OSBOJIIOIHH. OCHOBHBIE CHCTEMATHUYECKHE
rpynmbl OpraHu3MOB. NNGN%H@@SOHSNN KiipmMaTa U I'€OJIOTHYCCKHUX ITPOLECCOB. OCHOBHEIE

ITpoucxoxaenue 9TaIbI 3BOJIIOIMA PACTHTEIFHOTO U XXMBOTHOTO MUpa. ApoMOp(03bl y pACTCHUH U JKHBOTHBIX.
YeJoBeKa — [NosiBieHHe, paciBET U BEIMAPAHHUE I'PYIII )KUBBIX OPTaHU3MOB.

AHTPOIIOTE€HE3 DBoyonMs  dYeloBeka. AHTpOIOJIOTHS Kak Hayka. Pa3Burwe mpencraBleHHH O
HPOUCXOXKICHAN delloBeka. Meronbl H3ydeHHs aHTponorenesa. CXoncTBa M pasjiuyus
yejoBeka M KMBOTHBIX. CHCTEMAaTH4YecKoe II0JIOKEHUE uYeloBeKa. JIBHMKyImmue CHIIBI
(dbaxtope1) amTpomoreHeza. HacnencTBeHHass H3MEHUMBOCTh M €CTECTBEHHBIH OTOOD.
OO01ecTBEHHBINH 00pa3 KH3HHM, H3TOTOBICHHE OPYHi TPy, MBIIIICHUE, peYb

Tema 7.3. Conepxanue yueOHOro Marepuana

OCHOBHBIE CTaIHH
SBOJIIOLMH YEJIOBEKA

OCHOBHBIE CTaJWHd H BETBH DBOJIIOIUHM YEJIOBEKA: aBCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
YenoBek mpsaMoxoismuii, YeaoBek HeaHAepTaIbCKHK, UenoBeK pasyMHBIA COBPEMEHHOIO
tuna. HaxoJKu HCKOMaeMBIX OCTaHKOB, BpeMsl CYIIIECTBOBaHHMSI, 00JIaCTh PacIpoCTpaHEHHs,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUsL.

Yenoseueckre pachkl. OCHOBHBIE OOJIBIIKE pPachl: €BpOIECOHAHAs (E€BpasHicKasi), HErpo-
aBCTpAJIOUHAS  (PKBATOpUANIbHAS), MOHIOJOMIHAS (a3HMaTcKo-amMepuKaHcKas). UYepTs
IPUCIIOCOOJICHHOCTH TPEJCTAaBUTENECH 4YEJIOBEYECKHMX DPac K YCIOBUAM CYIIECTBOBAHHSI.
EnuncTBO yenoBeyeckux pac. Kputuka pacuzma

ITpakTryecKkoe 3aHsaTHE (Ha BBIOOP IPEnoAaBaTeis)

Ne 10 «Bpems u myTH pacceseHHsI YeJIOBEKa I10 MJIAHETE»
i «IIpucoco6IeHHOCTh YeIoBeKa K pa3HbIM YCIIOBUSIM cpefibl. BiusHue reorpadudeckoi
cpesl Ha MOP(GOJIOTHIO M (PU3HOIOTHIO YETIOBEKA)

Pasnen 8. Oprann3mMsl B OKpYy Kalomas cpeaa

Tema 8.1.

i Copepxanne yaeOHOro MaTepraja

OK-01, OK-02,
OK-04, OK-07
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Okonorus
Kak Hayka. Cpenbl

DKOJIOTHS KaK HaykKa. wmhmdﬂ " pa3aciibl 9KOJIOTHHU. ZOHO\HWH 9KOJIOTHYECKUX UCCIICIOBAHHUMN.
DKOJIOTHYECKOE MHPOBO33PDEHUE COBPEMCHHOI'O YEJIOBEKA. Oﬁwhﬂuu oOuTaHus OpraHu3MoOB:

KU3HU. BOJIHAsI, HA3EMHO-BO3/IyIlIHAsI, IOYBEHHAs], BHy TPHOPTaHU3MEHHAs. DKOJIOTHIECKHE (PAKTOPBL.
DKOJIOrHYecKue Knaccngukanus skonoruyeckux $pakTopo: abHOTHIECKHE, GHOTHYECKHE M aHTPOIIOTEHHBIE.
(bakxTopsI JleiicTBre dKONOTHYECKHX (AKTOPOB HAa OpraHU3MBLAGHOTHYECKHE (DAKTOPEI: CBeT,
TeMIIepaTypa, BIAXHOCTb. Potomepuomusm. IIpucnocobienuss opraHusMoB K JEHCTBHIO
abuornyeckux Qakropos. buonormueckne putMbl. BHoTHYeckme (akTOps. Buusr
OHOTHYECCKHX B3aMMOJICHCTBUM: KOHKYDEHIIHS, XHUIIHMYECTBO. IlapasHTH3M, MyTyaiusm,
KOMMEHCAIN3M (KBAapTHPAHCTBO, HAaXJIE€OHMYECTBO), aMEHCAIU3M, HEHTpanu3M. 3HaueHHe
OHOTHYECKHX B3aUMOJIEHCTBHIA JUISl CYIIIECTBOBAHHS OPraHA3MOB B IIPHPO/IHBIX COOBIIECTBAX
Tema 8.2. Cogeprkanue yyeOHOTO MaTepuaa 2
DKoJNoruyecKue OKOJIOTUYECKHE  XAPAKTEPUCTHKH Tomyisuud. OCHOBHBIE MOKA3aTeNM  IOMYJIALHHK:
XapaKTEePUCTHKH YUCJIEHHOCTh, IUIOTHOCTB, POXIAeMOCTh, CMEPTHOCTb, IIPUPOCT, MHUTpanus. JIMHAMHKa
HOMYJISIITUN YHMCJICHHOCTH NOMYJISIIIMK U €€ PeryJIsius
IIpakTuyeckoe 3aHsTHE 1
Ne 11 «IToacy€T NIOTHOCTH MOMYJISIIUIA Pa3HBIX BUAOB PACTEHHID»
Pazgen 9. CoobmecTBa B 5KOJIOrHYeCKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Copeprkanue yueOHOTro MaTepuaa 2 OK-04, OK-07
CoobmectBa CoobmecTBo Opranu3mos — 6uoneHo3. CTpyKTypsI GHOLEHO3a: BUIOBAs, IIPOCTPAHCTBEHHAS, 1K’ ...
OpPraHHU3MOB, Tpoduyeckas (numeBast). Buabi-noMunanTel. CBs31 B GHOLICHO3E.
9KOCHCTEMBI OKoJIOrHYeCKHe CHCTeMBI (9KocucTeMsl). [loHsATHE 06 3KOCHCTEME W GHOrEOIEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: IIPOJYLEHTHI, KOHCYMEHTBI, DPEIyIEHTEL.
KpyroBopoT BemecTs u notok sHepruu B skocucreMe. Tpoduyeckue (IHIIEBBIE) YPOBHH
skocucrembl. Ilumessle menu U cetd. OCHOBHBIE MOKa3aTeNnd SKOCHCTEMBI: GHOMacca,
HPOAYKIHs. DKOJOTHYECKHE NMUPAMHUJIBL: NPOAYKIUM, YHCIEHHOCTH, 6moMacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTh, CAMOPETYIIsIHs, pasBuTre. CyKueccus
Tema 9.2. Copepxxanue yaeOHOTO MaTepHaia 2
[Ipuponnsie [lpuposHble  KoCHCTEMBI. DKOCHCTEMBI peK M 03Ep. DKOCHCTEMa XBOWHOIO MIIH
9KOCHUCTEMBI INIMPOKOJINCTBEHHOTO  Jieca. AHTpONOTreHHbIE 9KOCHCTEMBI. ATpO3KOCUCTEMBI.

M\Hu@OwNOOSQHOZE. buonornyeckoe ©  X03siCTBEHHOE SHAYCHHUC Aarpo’3KOCHUCTEM H

°TIK ®I'OC CIIO npodeccuu win CrieuuanbHOCTH JOJKHBI GbITh OTPAXKEHDI B CoziepXKaHuK y4eOHOro MaTepuaia
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ypbookocucTeM. buopasnooGpasue kak dakrop ycroiumBocTd sKkocucteM. CoxpaHeHHe
OHMOJIOTHYECKOTO pa3HOOOpasus Ha 3emiie

Tema 9.3.
buocdepa —
riob6anpHast

JKOCHCTEMA 3eMIH

Conepxanne yueOHOro MaTepuala -

Yuenne B. Y. Bepuaackoro o 6uocdepe. I'panunsl, coctas u crpykrypa 6uochepst. XKusoe
BemecTBO M ero (QyHKiuH. OcoOeHHOCTH Ouocdepsl Kak TII0GATbHOM 9SKOCHCTEMEL
Jlunamuyeckoe paBHOBecHE M oOpaTHas CBsi3b B GOuochepe. KpyroBopoTel BemecTts u
OMOreOXHMHUYECKME IHMKIBI 3JIEMEHTOB (YINepoja, a3oTa). 30HAIBHOCTh GHOChEpHL.
OcHOBHBIE OHOMBI CYIIIH

Tema 9.4. IIpo¢eccnonanbLHO OpHEHTHPOBAHHOE COIePKAHNE (COTePKAHME PHKJIATHOTO MOIYJIs)
Bmusiaue YenoseuectBo B Grocdepe 3emitn. AHTPONIOTeHHBIE U3MeHeHHs B Guocdepe. I'mobGansHbIe
AHTPOIIOT€HHBIX sKojioruyeckue I1pobiemel. CocylnecTBOBaHHE IPHUPOABI M uesioBedecTBa. CoxpaHeHHe
¢baxTopoB Ha OuopasHoOOpasMsi Kak OCHOBa YCTOMYMBOCTH 6uHocepsl. OCHOBAa PpAIMOHATHEHOTO
6uochepy YIPaBJICHHUsI IPUPOTHBIMA PECYPCAMHU U MX HCIIONIb30BaHUE. JJOCTIIKEHHUS GHOJIOTHMH M OXpaHa
HPUPOJIBI
ITpakTryeckoe 3aHsaTHE (Ha BBIOOP IpemnoaaBaTeis)
Ne 12 «O1x05I IPOU3BOJACTBAY
1M «DKOJIOTHYECKUE aCTIeKThI PO(eCCHOHAIBHOM AeATETLHOCTI
w «IIpodunakrika npodeccHoHaTbHBIX 3200 I€BaHMI»
uii «BiusiHIe POM3BOICTBEHHEIX (DAKTOPOB HA OPraHM3M YETOBEKA)
Tema 9.5. IIpogeccHonanbLHO OPHEHTHPOBAHHOE COIePKAHHE (COAEPIKAHME PHKJIATHOTO MOIYJIs)
Brnusiaue conmanbHo- | 3m0poBbe U ero cocrasistionye. DakTopsl, MOJOKUTENHHO U OTPULATENHHO BIMSIONIME HA
9KOJIOTHYECKUX opraHusM dYenoBeka. IIpoOnema TEXHOTeHHBIX BO3JNEHWCTBHIA Ha 3J0pPOBhE YeJIOBEKa

¢bakxTopoB Ha
3I0pOBBE YeJIOBEKA

(37IEKTPOMArHUTHBIE MOJIs, OBITOBas XWMHS, H30bITOYHBIE IIyMbI, pajMalm¥s M T.IL).
ApanTans  opraHusMa 4enoBeka K (QakTopaM OKpyxaoowmed cpembl. IpHHIHUIEL
(opmupoBanus 310poBEECOEPETAONIETo MOBeACHHs. DU3MUeCKas aKTHBHOCTh M 3]I0POBEE.
broxummuyeckue acrekThl pallHOHAIBHOTO IIUTAHMS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YmcTBeHHas paboOTOCIIOCOOHOCTEY

win «Biusaue abrnorndeckux GpakTopoB Ha yenoBekay (B KaYeCTBE TPUITEPOB, CHUKAIOIINX
paboTOCOCOOHOCTh,  HCIOJB30BAaTh  YCIOBHSL  OCYLIECTBIEHHS  NPO(ecCHOHATBHOM
JEATENBHOCTH: IIyM, TEMIIeparypa, Gpu3ndecKas Harpy3Ka 1 T.]1.)

Pa3nes 10. Cesieknusi opraHu3MoB, 0CHOBBI OHOTEXHOJIOIMH

Tema 10.1.

| Coneprxanue yue6HOrO MaTepuaia

OK-01, OK-02,
OK-04, OK-07
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Cenexuus
KaK HayKa U IPOIIECC

Cenekiys Kak HayKa W OpOIECC. 3apoXKIeHHe CEJEKIMU U aoMecTHkanus. Ydyenue H. W
BaBuiioBa 0 IIEHTpax MHOrOOOpa3usi M HPOMCXOXKECHHS KyJIbTYPHBIX pacTeHHid. LleHTphI
IPOMCXOXIEHUs JOMANIHUX JKMBOTHBIX. CopT, mopoxa, mramMm. COBpPEMEHHBIC METOJBI
CEJICKIIHH. : MaccoBrrit
U VHIMBHAYyaIbHBIH OTOOpHI B CENEKIWH PacTeHHH M XMBOTHHIX. OLEHKa 3KCTepbepa.
BIM3KopoICTBEHHOE CKpeluBaHHe — HHOpumuHr. Yucras nuHus. CKpellMBaHHE YUCTHIX
muani. [ereposuc, wim rubpuanas cuna. HepoJcTBEHHOE CKpeIMBaHUE — ayTOPHJIMHT.
Otpanénnas rubpuausanms W e€ ycnexu. VcKycCTBEeHHBIM MyTareHe3 M IIOJyYeHHE
HOJNUILIONI0B. JIOCTHIKEHHUS CENIEKITUU PACTEHHUM, JXMBOTHBIX M MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOTHH

BHOTEXHONOTMsl KaK OTpaciib MPOWU3BOACTBA. [€HHAs MHXKEHEPHs. OTalbl CO3JaHHs
pexom6unanTHoi JIHK u TpaHcreHnsix opramsmoB. Kierounas wmxenepus. Kierounbie
KYJIBTYPBL. MHuUKpPOKIIOHAJIBHOE pa3MHOXXEHUE pacTeHuil. KionupoBanue
BBICOKOIIPOYKTHBHBIX CETbCKOXO3SHCTBEHHBIX OPraHM3MOB. DKOJIOTHYECKAE M 3THYCCKHE
npo6iieMbl. 'MO — reHeTHYeCKH MOAUDHUIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
buorexnonoruu
B )KH3HH U TIpoeccuu

IpodeccHoHAILHO OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHME NPHKIIAHOTO MO JIsT)

OCHOBHBIE HAIIPaBJIEHUsS COBPEMEHHOM OHOTEXHONOTHH B TPOPECCHOHAIBLHOM JEATENHHOCTH
yesioBeka. Meto bl 6MoTeXHOIOTHH. OOBEKTHI OHOTEXHOIOTHH. DTHKA OMOTEXHOIOTHYECKUX
M TEHETHYEeCKMX OKCIIEpMMEHTOB. IIpaBWia TOHMCKa M aHaiuM3a OHMOIKOJIOIHYECKOH
uH(pOpMaLIUU

W3 pa3iMYHbIX MCTOYHHMKOB (HaydHas M ydeOHO-HaydHas JMTEpaTypa, CPEACTBa MacCOBOM
unpopmMaId, ceTh IHTepHET U Apyrue)

zUNNHSJGOKOO 3aHATHC

No 13 Keiicsl Ha aHanM3 HHPOPMAIUK O HAYYHBIX JOCTHIKEHHSAX B OOJACTH I'€HETHYECKUX
TEXHOJIOTUM, KJIIETOYHON MHXKEHEPHH, TUIIEBBIX OMOTEXHOJIOTHIA.

Ne 14 3amura Keiica: NpeICTaBICHHE pPE3yJIbTATOB PEIICHUS KEHCOB (BHICTYIUIEHHE C
IIpe3eHTaINEH)

IIK...

Pa3znen 11. Pemenue KeiicoB B 06,1acTH O0MOTEXHOJIOTHH

10

Tema 11.1.1.
buorexuonoruu
B IIPOMBIIIIJIEHHOCTH

IpodeccHonaIbLHO OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHME NPHKJIAIHOI0 MOy JIst)

Pa3BuTHE MPOMBIIUIEHHOW OHOTEXHOJOTHI U €€ IPHMEHEHUE B XKU3HU YEJOBEKa, MOUCK U
aHanu3 MH(GOPMAIMK W3 Pa3IMYHBIX HCTOYHHKOB (HaydHas W y4eOHO-Hay4Has JHTEparypa,
cpezicTBa MaccoBO# HH(popManuu, ceTh VIHTepHET U apyrue)

OK-01, OK-02,
OK-04, OK-07

IIK...

10 OpazoBaTelbHasi OPraHA3aLMs CAMOCTOATENEHO OTIPEENET Co/IepXkaHue pasiena, BoIOUpas OJIHY U3 NMPE/UIOKEHHBIX TEM 11.1.1-11.1.3.
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IIpakTryeckue 3aHATHS

Ne 15 Keticel Ha ananu3 nHGOpMAIK O pa3BUTHH IPOMBIIIIEHHON GHOTEXHOJIOT 1A (mo MuHH-

rpymmam). :
Ne 16 3ammra kelca: IpencTaBIeHHE pPe3yNHTATOB pEIICHHS KEHCOB (BBICTYIUIEHHE C
Ipe3eHTanuek)
Tema 11.1.2. IIpoeccronanbio opueHTHPOBAHHOE COflepKaHME (COAEPKAHNE IPUKJIATHOTO MOJYJIsT) 6
ConmanbsHo- DTHYECKHE aCTIEKThI Pa3BUTH GHOTEXHONOIUI M IPUMEHEHHE MX B XKU3HU YENOBEKA, TIOMCK
OTHYCCKHE aCleKTRl | y aHanu3 HHPOPMALMK U3 Pa3TMIHBIX HCTOYHUKOB (HayyHas U y9eGHO-HaydHas JIUTEparypa,
broTexHoMOrHHA CPEACTBa MaccoBOM UH(popManuH, ceTb MHTepHET U ApyTHE)
IIpakTHyeckue 3aHATHS 4
Ne 15 Keiicel Ha ananus uHGOpMaHK 00 STHYECKHX aCEKTAaX Pa3sBUTHS GHOTEXHOIOTHI (mo
MUHH-TPYIIIIAM).
Ne 16 3amwmra kelca: IpencTaBiIeHHE pPe3yJNLTATOB PELICHHS KEHCOB (BBICTYIUICHHE C
IIpe3eHTaIHeH )
Tema 11.1.3. IIpogeccHonasbLHO OPHEHTHPOBAHHOE COEPKAHME (COTEPIKAHHE NPHKJIATHOI0 MOIYJIf) 6
buorexHonoruu PasButie OHOTEXHONOTHI ¢ NPUMEHEHHEM TEXHHYECKHMX CHCTEM (bunouHXeHepHsl,
U TEXHUYECKUE buonndopmarrka, OHMOHHKA) U HMX NPUMEHEHHE B JKM3HH YeJOBEKA, MOMCK M AaHAIH3
CHUCTEMBI MH(OPMALUK U3 PA3UIHBIX HCTOYHHKOB (Hay4Has M y4eGHO-HaydYHAs TUTEPATypa, cpeacTsa
MaccoBo# uHpopManuu, ceTb MHTepHeT 1 Ipyrue)
ITpakTHyueckue 3aHsATHs ‘ 4
Ne 15 Keiicbl Ha ananus3 uHGOPMAaNEM O Da3BUTHM GHOTEXHONOTHMH C HPHMEHEHHEM
TEXHHYECKHX CHCTEM (II0 MUHH-TPYIITIaM).
Ne 16 3ammra Kkeiica: IpencTaBiIeHHE pPe3yNHTATOB PEIICHHS KEHCOB (BBICTYIUICHHE C
IIpe3eHTaIMe ) ‘
IIpomexyTounas arrecranus (1uddepeHIupoBaHHbIH 3a9eT) 2
Bcero: 72
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3. YcaoBus PeaIn3aluH POrpaMMel 0011100 pa30BaTeIbLHON AUCHHILINHDI
3.1. [na peaam3aumum OporpaMmsl  AHCHHILIHHBI _ MOJI’KHBI - OBITH
NpeAyCMOTPEHBI C/leAYIOlIHe ClIeNHAIbHbIE IOMEIeHHs:

Kabuner «buonorumy, OCHAIlleHHBIH o0opymoBaHueM: CTOJ
AEMOHCTPAlHOHHBIH (C PAKOBHHOM, TIOABOIKOM M OTBEIEHHEM BOJIHI, CaHTEXHUKOM,
SJICKTPUMECKMMH  PO3CTKAMH, aBTOMATaMH aBapHHHOTO OTKIIOYEHHS TOKa),
NabOPaTOPHBIH OCTPOBHOW CTON (IBYXCTOPOHHHI, ¢ 3aIUTHEIM, XHUMOCTOMKHM
U TEPMOCTOMKHM IIOKPBITHEM, HAACTOJBEM, C TOACBETKOH W 3IEKTPUUECKHUMU
PO3CeTKaMH, NOBOJIKOH M OTBEACHUEM BOJIBI U CAHTEXHHUKOM ), CTYJI 1a00paTOPHEI
IIOBOPOTHEIH, peryIupyeMEIii 10 BBICOTE.

IIpuMepHBI  mepedeHb  NEMOHCTPALMOHHOTO W 1a00paTOPHOTo
o0opymoBanusl.

JleMoHCTpaurorHOe 060pyOBaH¥E U IPHGOPEHL:

— KOMIIJIEKT BIaXHBIX IIPENAPATOB JeMOHCTPALMOHHBII

— KOMIIIEKT repOapueB IO CHCTEMAaTHKE DPACTEHHMIA ¢ OIIpEeTUTEIbHEIMA
KapTOYKaMHu

— KOMIIIEKT KOJUICKIIUI NEMOHCTPAIlHOHHBIN

— LA(POBOH MUKPOCKOI GHHOKYJIAPHEII (C KaMmepoit)

JIaGopaTopHO-TEXHOIOTHYECKOe obopynoBanue (Jraboparoproe

000pynoBanue, IPHOOPLI, HAGOPHI M1 IKCIIEPUMEHTA, HHCTPYMEHTEI ):
— MOIENH, MYJISKH, alllUIMKALAN
— KOMILJIEKT Moneneﬁ—anﬁnuxaunﬁ JNEMOHCTPALlMOHHBIHI
— KOMIITICKT aHATOMUYECKUX MOEIIEH 1eMOHCTPA[MOHHbII
— Habop NaNeOHTOIOTHYECKHX MYIISDKEl
— KOMIUIEKT OOTaHMYECKHX MOJeNel 1eMOHCTPALHOHHBIH
— KOMILIEKT 300JI0THYECKUX MOJeNell TeMOHCTpaluOHHEII
— KOMIUIEKT MYJISDKEH IeMOHCTPaLMOHHEII
— CKeJIeT YeloBeKa

— TOPC YesloBeKa pa30opHbIi
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— KOMIUJIEKT MOJieJiel

— KOMIUIEKT CKEJIETOB Pa3IMYHBIX KJIACCOB KUBOTHBIX

— Tabnuubl peabeHbIE

— JIEMOHCTpAIlMOHHbIE YUeOHO-HATJISIIHBIE TOCOOHS

— KOMILJIEKT IOPTPETOB AJisi 0POpMIIeHUS KaOuHeTa

— nabopaHTcKas U1 KaOuHeTa OMOJIOTUHU M SKOJIOTHH

— CTOJI C SIIMKaMU 7Sl XpaHEeHUs!/ TyMOoi

— Kpecio opucHoe

— CcTOJ JTabopaTOPHBIiA MOEHHBiH

— CyIIWJIbHAs HaHEeNb IS MOCYIbI

— mKkad I XpaHeHUs yIeOHbIX TOCOOmi

— mKad A1 XpaHEHUS BJIXXHBIX IPENapaToB, 3alHPAIOIIHANACS Ha KIII0Y

— ImKad AJIS XpaHeHUS JTabopaTOPHOM MOCY IBI/TIPHOOPOB

— J1abOpaHTCKUN CTOJ

— CTyJ 1a0OpaTOPHBIH

— KOMIUIEKT eplieil ISl MBIThS 1a00paTOPHOH MOCYIHL.
IIpuMepHBI TIepedeHb NEeMOHCTPALMOHHOTO U JIAOOPaTOPHOTO 000pYyIOBaHHUS
HOCHUT pEKOMEHAaTeNbHBIN XapakKTep.

3.2. MadopmannonHoe obecnedeHHe peaTu3alui NPOrpaMMbl
Jlns  peanusalMyd  [POrpaMMbl  AUCHUIUIMHBI  OMONMHOTEYHBIM  (BOHI

00pa30BaTeIbHON OpraHU3allUU JOJDKEH HUMETh IeYaTHBIE W/WIIH 3JIEKTPOHHBIE
y4eOHMKM W pa3paboTaHHbIE B KOMIUIEKTE C HHMH yd4eOHbIE MmocoOus (mpu
HaJIM4UH), NOIMYyHICHHBIE K HCIIOJIB30BAHUIO NPH peau3allii 00pa30oBaTelbHBIX

IPOrpaMM CpeIHero NpoQecCHOHAIBHOIO 00pa3oBaHUS, pealn3yeMbIX Ha 0Oase

OCHOBHOTO 00111ero o6pazopanus' ..

! TIpukas MunucTepcTBa npocsemerns Poccuiickoif ®enepammu ot 5 Hos6ps 2024 1. N 769 «O6 yTBepKACHHAA
(benepanbHOTO MEpeyHs yIe0HUKOB, TOMYIIEHHBIX K UCTIOB30BaHHUIO IIPU PEATN3aIAN HMEOIIIX
rOCYIapCTBEHHYHO aKKPEIUTAINIO 00pa30BaTeIbHBIX IPOrpaMM HAadaJbHOTO 00IIero, OCHOBHOTO OGIIET0, CPEIHETO
o6muiero 06pa3oBanKs OPraHU3alMAMHE, OCYIIECTBIIOIIMY 06Pa30BaTENbHYIO AESTENLHOCTD, U YCTAHOBICHIN
TPEIETBEHOTO CPOKa UCIIONIb30BAHMA HCKITIOUEHHBIX YI€OHUKOB M pa3pabOTAHHBIX B KOMIUIEKTE C HUMH YUeOGHBIX
nocob6uit» (B akTyanbHO# pemakiuy). CChlIKa Ha YKa3aHHBIM MpHKa3s akTyausHa Ha 20.03.2025 T.
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IIpu peamu3aliil MPOTPaMMBbl JUCLHUIUIAHBI BO3MOXXHO HCIIOJIb30BaHHE
3IIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, AOMYIICHHBIX K HCIOJIL30BAHMIO IIPU

pea3aiy 06pa3oBaTeIbHBIX MPOrPaMM CPEHEro 001mero oGpasoBanus'2.

12 TTpuka3s MunmcTepcTBa npocsenienns Poccuiickoif @enepamym ot 18 mromst 2024 1. N 499 "O6 yTBepKIeHHU
(henepaibHOTO MEPETHs IEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB, JOMYMIEHHBIX K HCIOIb30BaHHUIO IPH
- peasTM3aliiK MMEIONIHX TOCYIapCTBEHHYIO aKKpeIUTaluio 00pa3oBaTeIbHBIX IPOrpaMM HadalbHOTO 00LIero,
OCHOBHOTO 00IIIETO, CpeHero o0mero o0pa3oBaHus» (B akTyaabHOM penakuuy). Cchliika Ha yKa3aHHBIN MPHKa3
akTyasnpHa Ha 20.03.2025 1.
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4. KOHTPOJIb H OllEHKA Pe3y/IbTaTOB 0CBOEHHs 00meo0pa3oBaTe/LHOM

AUCIHHNJIHHDbI

KoHTpoab H OIEHKa pe3ylNbTaTOB OCBOCHHS 00111e00pa30BaTEIIbHOM

JUCIHHUIUIAHEI PaCKpBIBAIOTCS 4€PE3 OUCIUIIJIMHAPHBIC PE3YJIbTAThI, HaIpaBJICHHBIC

Ha (OpPMHpOBaHHMEe OOIMX U MPOGHeCCHOHANBHBIX KOMIIETEHIIMHA TIO pas3fieliaM H

TeEMaM COIOCPIKaHUA y‘-IC6HOI‘O Marepuaja.

Oomasi/npodeccHoHATbHASA
KOMIIeTEeHIHSA

Pasznen/Tema

Tun OLIEHOYHBIX

MepOonpHATHS

OK 01. BeiOupats CHOCOOBI
peIneHus 3ama4d
npodeccHOHATBHON
NIeATENEHOCTH TTPHUMEHHUTEIBHO
K pa3JInYHBIM KOHTEKCTaM

8.1, 8.2,

Tems1 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,

9.41IT-0/c'3, 9.5II-o/c, 10.1,
10.2, 10.3I1-0/¢c, 11.111-0/c

9.1-93,

OGcyXIeHue 10 BOIpocam
JIEKIIAT

PaspaboTka rioccapus
3anonHeHne  CPABHUTENBHBIX
TabIuI

TectupoBanue

VcTHBIM ompoc

JIUKTaHT Ha HCIOJIB30BaHUE
apryMEeHTOB, OHOJIOTHYECKOU
TEPMHUHOJIOTUH H CUMBOJIMKH
WuanuBuyansHas
camocTosTeNbHas pabora
[MpencraBieHne pe3yJIbTaTOB
IIPaKTHYECKUX paboT
KonTtponbHbIE pabOTHI

3amuTa TBOPUYECKUX padoT

3amuTta HHIUBUYaJIbHBIX
MIPOEKTOB
BrmonHeHue 3aaHui

IPOMEKYTOYHOH aTTeCTallly

OK 02. Wcnoms3osarsk | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnenuBaeMast AUCKYCCHS IO

COBPEMCHHBIE cpenctsa | 4.1-4.3,5.1-5.4,6.1-6.3, 7.1- | BOIPOCaM JIEKIAH

TIOUCKaA, amammsa |73 8.1, 8.2, 9.1-9.3, Pa3paboTka MEHTAIBHOM

iH . HHTEPIPETAMR | g 41T.o/c, 9.5M-o/c, 10.1, ’I;afI’EEI ‘:{;PLHe“ FIS’;’I“H‘;’;

. BITIOJT u

7§ HHPOPMaIHOHHEIE 10.2, 10.311-0/c, 11.11I-0/c 71a00paToOpHEIX paboT

TEXHOJIOTHH ISl BBIIOJTHEHHUS IIpencraBieHHe pe3yJbLTaTOB

3amad npodeccuoHaNBHOM IpaKTHIECKUX padoT

JEITETHHOCTH [pencraBieHHe yCTHBIX
COOOIIEHH I ¢ TIpe3eHTaluexH,
HOrOTOBJICHHBIX IO IIEPEYHIO
HCTOYHHKOB,
PEKOMEHIOBaHHBIX
IIpenoaaBaTelIeM

OK 04. Dddextusro | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHe IO BONPOCAM

B3aHMOIEWCTBOBATE ¥ paboTaTh
B KOJUICKTHBE U KOMaHJIE

8.1, 8.2,

43,5.1-54,6.1-6.3,7.1-7.3,

9.1-9.3,

JICKITUH

13 TIpodeccHOHAIBHO OPUEHTHPOBAHHOE CONEPKAHIEC (coneprkaHue TPUKIIATHOTO MOTYJIs)
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9.411-o/c,

9.511-o/c,

10.1,

10.2, 10.31T-0/c, 11.11T-0/c

IlpencraBnenwe pesymsratos
NIPaKTHYECKUX paboT

3ammra TBOpYECKUX paboT
3amura HHMBH Ty aTbHBIX
IIPOEKTOB ~ :

OK 07. ConeiictBoBaTh
COXPaHEHHUIO OKpY>KaroIei
CpelBl, pecypcocOepeReHHIO,
IIPUMEHSTH 3HAHUSA
00 U3MEHECHHHU KJIMMara,
IPUHIUTIEI OepexITHBOro
IIPOU3BOACTBA,  3(PEKTUBHO
JIeiCTBOBATH

B IIpC?»BI:I‘-If:lI‘;IHI;IX CHUTyalusx

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3, 7.1-

7.3, 8.1,
9.411-o/c,

8.2,
9.5I1-o/c,

9.1-9.3,
10.1,

10.2, 10.3I1-0/c, 11.1II-0/c

O6c¢yxnenue o Bompocam
JIEKITAH

Paspabotka rioccapus
3anoNHeHNe  CpaBHUTEBHBIX
TabITHIL

Tectuposanue

VeTHBI ompoc

JIAKTaHT Ha HCHOIB30BaHME
apryMeHTOB, OHOJIOrHYecKOii
TEPMHUHOJIOTHH U CHMBOJIUKH
WunuBunyansHas
caMmocrosTeNnbHas paborta
IlpencraBnenue pesymsratos
IIPaKTHYECKUX paboT
KonTtponsubie paboTsr:

3ammTa TBOpUECKHX paboT
3amuTa HHIUBAYATBHBIX
IIPOEKTOB

Brmonnenue 3ananuii
IIPOMEXYTOYHOH aTTeCTalUN

IIK...

IT-o/c
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