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1. O6mas xapakTepucTuKa padoyeii nporpaMMbl 00111e00pa30BaTEJIbHON THCIMILINHBI

«0/1.13 buoJsorus»

1.1. MecTo IMCHUIIMHBI B CTPYKType o0pa3oBaTeabHoil nporpammbl CITO:

ObmieobpazoBarenpHas  mucuuiummHa «OJ[. 13 Buomorms»  gBnsgercs  00s3aTeNbHON — YacThIO
o01meoOpa3oBaTeNsHOTO MUKIa 0Opa3oBarenbHON mporpaMMbl B cootBercTBHr ¢ GI'OC CIIO mo crenuaabHOCTH
54.02.02 TexopaTHBHO-TIPUKIIAIHOE HCKYCCTBO M HAPOIHbIE TIPOMBICIIBI (TI0 BHIaM).

1.2. Heau 1 nanupyemMsbie pe3yJibTaThl 0CBOEHHUSI AUCIHMILINHBI:
1.2.1. Heanb AUCHUNIMHBI

Copnepxanue mporpammbl o0meoOpasoBarensHol  aucnumuinHel «OJ1.13  Buonorus» HampaBieHo Ha
JIOCTHKEHHE Pe3yJIbTaTOB e U3yueHus B cooTBeTcTBHHU ¢ TpeboBanusamMu GI'OC COO ¢ yuetom npodeccrHoHanbHOR
HanpasieHHOcTH ®I'OC CIIO. Lens n3yuenns muctumminabl «OJ1.13 Bruomorus» Ha 6a30BOM ypOBHE — OBIIaJICHHUE
00yJaloMmuMuCsl 3HAHUSIMH O CTPYKTYpHO-(YHKIMOHAJIBHON OpraHM3aliy JKHBBIX CHCTEM pPAa3HOTO paHTa M
NpuoOpeTeHNe YMEHHUH HCIONBb30BaTh 3TH 3HAHUS Ul I'PAMOTHBIX ICHCTBHH B OTHOIICHHH OOBEKTOB XXHBOH
MPUPOJBI M PEIICHHS PA3INIHBIX KU3HEHHBIX TPOOIIEM.
Hoctmwkenue nenu uzydeHus aucuumiuabl «OJ1.13 Buonorus» Ha 6a30BOM ypoBHE oOecIlieunBaeTcsl pelieHHeM
CJIEYIOUINX 3aau:
. ocBOoeHHE O0Oy4alolUMMHUCS CHUCTEMbl 3HAaHUH O OHOJOTHMYECKHX TEOpHSX, YUEHMSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUiiax, CIyXKallluX OCHOBOH /i1 GopMHUpOBaHHMS MPEACTABICHUI O €CTECTBEHHO-
Hay4HOH KapTHHE MHpa,
0 METO/aX Hay4YHOTO IIO3HAHUS, CTPOEHHWH, MHOTOOOpasMM M OCOOEHHOCTSAX JXHMBBIX CHCTEM pAa3HOTO YPOBHA
OpTaHM3aINH, BBIIAIONINXCSI OTKPBITHSIX M COBPEMEHHBIX NCCIIEJOBAaHUSAX B OMOJIOTHH;
. (hopmupoBanue y oOyuaromuxcs MIO3HABATEIIbHBIX, MHTEJUICKTYalbHBIX
u TBOPYECKHUX crocoOHOCTEH B mporiecce aHam3a JTAaHHBIX 0 MyTAX pa3BUTHSA
B OMOJIOTHH HAyYHBIX B3IJIA0B, UACH U MOIX00B K H3YUCHHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allny;
J CTaHOBJIEHHE y OOy4arolmuxcsi oOmel KyJbTypbl, (YHKIHOHAJIbHOW TI'PAaMOTHOCTH, Pa3BUTHE yMEHH
OOBSCHSTH U OLICHUBATB SIBJICHUS OKPY>KafOIETO MUPa )KUBON IIPUPO/IbI HA OCHOBAHMH 3HAHWH M ONBITA, TIOJTyYSHHBIX
TIPU N3y4YCHNUHU OMOJIOTHH;
. ¢opmupoBaHne y o0OydaromMXCs yMEHWH WUIIOCTPUPOBATh 3HAuCHHWE OWOJOTMYECKMX 3HAaHUH B
MPaKTHYECKON IS TETbHOCTH YEIOBEKA, Pa3BUTUH COBPEMEHHBIX MEIUIMHCKUX TEXHOJIIOTHH U arpoOMOTEX HOJIOTHH;
. BOCTIMTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YE€JIOBEKOM >KUBOU
MPUPOABI, HEOOXOAMMOCTH OEpEeKHOIO OTHOWICHHWS K HEW, COONIOJCHMS STHYECKUX HOPM TIPH NPOBEICHHUU
OMOJIOTHYECKHX HUCCIICTOBAHHIA;
. OCO3HaHME IEHHOCTH OHMONOTWYECKMX 3HAHWU JJIS TIOBBIMICHHUS YPOBHS 3KOJIOTHYECKON KyJIBTYpHI, IS
(hopMHpOBaHUS HAYYHOTO MUPOBO33PCHUS;
. pUMEHEeHHe MIPUOOPETEHHBIX 3HAHUH " YMEHHUH B TIOBCE/IHEBHOM KHU3HU
JUISL OLIGHKH TIOCTIEJICTBUI CBOEH JIEATEbHOCTH 110 OTHOIIEHHIO K OKpY)Kalollei cpeze, COOCTBEHHOMY 3/10pOBEIO,

000CHOBaHNE U COOMIOICHUE MeP MPOPHUIAKTHKH 3a00JI€BaHUI.

1.2.2. IlnaHupyeMble pe3yJbTaThbl OCBOEHHS 00111€00pa30BaTeIbHO JUCHUIJIMHBI B c00TBeTCcTBHU ¢ PI'OC

CIIO u na ocuose PI'OC COO



Oo6mme komnereHimu (nanee — OK) u npodeccunonanbapie komnereniuu (nanee — [IK) ®I'OC CIIO B cooTHeCeHUH
c JIMYHOCTHBIMH, MeTanpeIMeTHBIMH
u IIpEeIMETHBIMU pe3yapTaTaMu o0y4eHus 6azoBoro YPOBHS (manee - [1P6)

OI'OC COO npexcTaBiIeHbI B TAOIHLE:



KO}I 1 HAMMCHOBAHHC

HJIaHpreMbIe pe3yabTaTbl 0CBOCHHUA TUCHUIIJIMHBI

$hopmupyemsbix

KOMIIeTeHI U O6mue’ JducumMniuHapHbie’
OK 01. BeiOupars | JINuHOCTHBIE pe3yJbTaThl JOJDKHBI OTpaxkaTh B 4YacTu: TpynoBoro | [IP6 1. CdopMmupoBaHHOCTh 3HaHMH O MecTeé U poNd  OHOJNIOTHH
CIOCOOBI pelIeHus 3a1ad | BOCIUTAHMS: B CHUCTEME HAy4YHOrO 3HaHMS; (YHKIMOHAILHOW T'PaMOTHOCTH 4YeJOBeKa JUIs
npodecCHOHAIBHON - TOTOBHOCTB K TPY/y, OCO3HaHHE IIECHHOCTH MacTepCTBa, TPYA0I00ue; peLIeHUS )KU3HEHHBIX MPOOJIeM.
JIeSTeIbHOCTH - TOTOBHOCTh K  aKTUBHOH  JestensHOCTH  TexHojormueckod | [IP6 2. CdopMupoBaHHOCTH  YMEHHUs  PacKpblBaTh  COJEpIKaHHE
NPUMEHUTEIBEHO M COUMAJBbHOW  HANpaBICHHOCTH, CHOCOOHOCTh  WHHLMHPOBATh, | OCHOBOIIOJIATAIOIIUX OMOJIOTHYECKHX TEPMHHOB M TOHSTHI: XHM3Hb, KJIETKa,
K Pa3IUYHBIM | INTAHUPOBATH M CAMOCTOSTEIHHO BHIIIOTHATH TAKYIO AESTEIBHOCTD; TKaHb, OpPraH, OPTaHNW3M, BH, MOy, IKOCHCTEMa, OMOLeH03, Onocdepa;
KOHTEKCTaM - HHTEPEC K Pa3IMYHbIM cepaM NpodhecCHoHATLHON A TEIHHOCTH. MeTabos3M (0OMEH BEIIecTB

MertamnpenMeTHbIe Pe3yIbTaThl JOJKHEI OTPaXKaTh:
OsBnageHnne YHHUBEPCAITHLHBIMHU Y4IeOHBIMH
IEUCTBUSIMU:

a) 0a30BbIC JIOTUYCCKHUE ICHCTBUS:

- caMOCTOATENEHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTH IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBHI/IBaTL CyHleCTBeHHBIﬁ HpI/ISHaK WU OCHOBAHUA 14 CpaBHEHI/ISI,
Kiaccu(UKaIu U 0000IICHHMS;

- ONPEACTSTh ENIU ACATSILHOCTH, 331aBaTh apaMeTPhI

u KpI/ITepI/II/I UX DOCTHIXCHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUS

B PacCMaTPUBAEMBIX SBICHUSIX;

- BHOCHTh KOPPEKTHBEI B JEATCIBHOCTH, OICHHBATH COOTBETCTBUE
Pe3yIbTATOB LENSAM, OICHUBATH PUCKH ITOCICACTBUHN IEATCITBHOCTH;

0) 6a30BbIC UCCIIEIOBATEIILCKHE ICHCTBHS:

- BJIaJIETh HABBIKAMH y4e€OHO-HCCIIeIOBATEILCKON

Y TIPOEKTHOM JICATENbHOCTH, HAaBBIKAMH pa3pemeHus mpooiem;

- BBISABJISITH HpI/I‘H/IHHO-CHe}ICTBeHHBIe CBA3H

nu aKTyaJ’II/I?)I/IpOBaTB 3azlaqy, BbIIBUT'ATh FI/IHOTGSY

cec pemeHI/m, HaAaXOOIUThb aprMeHTBI 1L J0Ka3aTcJIbCTBA CBOUX
YTBEPKIECHUI, 3a1aBaTh IapaMeTPbl U KPUTEPUU PELICHHUS;

IIO3HaBaTCIbHBIMU

W TpeBpalleHHe SHEPTHH), TOMeocTa3 (caMoperyismnus), OHOoCHHTe3 Oelka,
CTPYKTYpHasl OpraHM3alHsi JKUBBIX CHCTEM, IUCKPETHOCTH, CAMOPETYIIALHSA,
CaMOBOCTIPOM3BEICHNE (PENPOXYKIHs), HACICACTBEHHOCTh, W3MEHYHBOCTS,
9HEPro3aBUCHMOCTb, POCT U Pa3BUTHE, yPOBHEBASI OPraHU3aIs.

[MP6 3. CdopMupoBaHHOCTH  YMEHHUsS  PacKpbIBaTh  COJEpIKaHHE
OCHOBOIIOJIATAIOIMX ~ OMOJIOTHYECKUX TEOpHMH M THUIOTE3: KIJIETOYHOI,
XPOMOCOMHOM, MYTallUOHHOM, 3BOJIOLUMUOHHOM, MPOUCXOXKACHUS JKU3HU U
YenoBeKa.

I[IP6 4. CdopMUPOBaHHOCTE YMEHHSI PpaCcKpbIBaTh OCHOBOIOJATAOLIHE
6uosorndeckre 3akoHel U 3akoHOoMepHocTH (I'. Mennensa, T. Moprana, H.H.
Bapwuiogna, 2. lekkens,
@. Mromiepa, K. bapa), rpaHuIbl UX TPUMEHAMOCTH K )KUBBIM CHCTEMaM.

[1P6 5. IlpmobOpereHne omblTa NPUMEHEHHS OCHOBHBIX METOZOB HAy4HOTO
TIO3HAHMS, HCTIOJIb3YEMBIX B OMOJIOTHH: HaOIIOeHUS

U OIIMCAHUS JKUBBIX CUCTEM, IPOLIECCOB U ABJICHUN; OpraHu3alui U IPOBEACHUS
OMOJIOTHYECKOTO  JKCIIEPUMEHTa,  BBIABIJKGHUS  THIIOTE3,  BBIABICHHA
3aBHCHMOCTH MEXK]Ly HCCIIEAYEeMBIMH BEIHMYMHAMH, OOBSCHEHHS IOITYYEHHBIX
pe3yIbTaToB

1 (GopMyIMpoBaHHS BBIBOJIOB C MCHOJIH30BAHHEM HAYYHBIX MOHATHUH, TEOpUil U
3aKOHOB.

I[IP6 6. CdhopMHUPOBAHHOCTh YMEHHS BBIACIATH CYLIECTBEHHbIE NPU3HAKA
BHPYCOB, KJIETOK MPOKapUOT U IYKAPHOT; OJHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX

! YVKa3pIBalOTCA TMYHOCTHBIE M METaNpeIMETHEIE pe3ynbTathl u3 ®TOC COO, B GOpMUPOBAHHH KOTOPBIX yUacTByeT oOuieoOpa3oBaTenbHas TUCIUILIHHA.
2 JlucuruiMHapHble (IPEeIMETHBIE) Pe3yJIbTaThl YKa3hbIBAKOTCA B COOTBETCTBHH C UX NMoIHbIM nepeuneM Bo GI'OC COO. IpeaMerHbie pe3yabTaThl 6a3oBoro yposus ([IPG) Hymepyrorcs
B cootBercTBUU PI'OC COO (ITpnkaz Munobpuayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 r.).
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- aHAJIM3MPOBATh IMOJYYCHHBIE B XOJE DEILICHUS 3aJaud Pe3ynbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSX;

pa3pabaTbIBaTh IUIaH PEHICHHsI IPOOJIEMbI C YUSTOM aHAIN3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMaTepHaIIbHBIX PECYPCOB;

-- YMETb MIEPEHOCUTh 3HaHMS B II03HABATEIbHYIO

Y IIPAKTHYECKYIO 00TaCTH )KU3HEESITEIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX OOsIacTeil;

- BBIIBUTaTh HOBBIC HJEH, INpeUlaraTb OPUIMHAIBHBIE MOAXOABI M
pemnieHust

OpPTraHM3MOB, BHJOB, OHOTI€OIIEHO30B M IKOCHUCTEM; OCOOEHHOCTH IIPOLIECCOB
oOMEHa BEIIECTB M TMPEBpAIICHUS SHEPrHM B KIETKe, (HOTOCHHTE3A,
IUIACTUYECKOT0 M JHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Meho3a,
OIUIOJIOTBOPCHHUS, PA3BUTHS W PA3MHOXKCHHS, HHIUBHIYaJbHOTO Pa3BUTHS
opranusMa (OHTOTreHe3a), OOpHObI 3a CYIIECTBOBAaHHE, ECTECTBEHHOTO 0TOOpa,
BHJ000pa30BaHusl, MPHCIOCOOJCHHOCTH OPraHU3MOB K cpelne OOWTaHus,
BIHSTHUSI KOMITOHEHTOB 9KOCHUCTEM, AHTPOIOTEHHBIX HU3MEHEHHUI
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyTroBOpPOTa BEIIECTB M MPEBpaIleHre SHePTHH B Orochepe.

I[MIP6 7. ChopMUPOBAHHOCTh yMEHHS NPUMEHSATH MONTYyYCHHbIC 3HAHHS IS

00bsiCHEHUsI  OHOJIOTHYECKHX IPOLECCOB W SBICHUW, UL  OPHHSTHS
MPaKTHYIECKUX PEIICHHUHN B TIOBCEAHEBHOM JKU3HH
C Lenpl0 obOecriedeHus 0e30HaCHOCTH CBOETO 370pOBbS M 3JI0POBBS

OKpYXaIOIIUX JIIOJeH, COOJIoNeHnsT 370poBoro o0pasza JKU3HH, HOPM
IPaMOTHOTO TOBEJCHUS B OKPYXKAalOIIEH NPUPOJHON cpene; MOHUMAaHUEe
HEOOXO/JIMMOCTH HCIIOJIb30BaHUSl JOCTH)KEHHH COBPEMEHHOW OWOJIOTMH U
OMOTEXHOJIOTHH JJIs1 pallMOHAILHOTO HPUPOJONIOIB30BaHUS.

[IP6 8. CdopMHPOBAaHHOCTh YMCHHS peliaTh OHOJIOTHYCCKUC
COCTAaBJIATh TCHOTUITMIECKUE CXEMBI CKPEI[BAHHS

JUISL Pa3HBIX THUIIOB HACIIEIOBAHKS IPU3HAKOB Y OPraHU3MOB, COCTABIISATH CXEMBI
MepeHoca BEeMIECTB U SHEPTHU B IKOCUCTEMaX (IIEMH MUTaHHUS, MTUILIEBbIC CETH).
[IP6 9. ChopMHpPOBAaHHOCTh YMEHHA KPUTHYECKH OIICHUBATH HH()OPMAIIHIO
OUOJIOrMYECKOr0 COJIEPKAHUS, BKIIIOYAIOIIYIO [ICEBJOHAYYHbIC 3HAHUS U3
pa3iMuHBIX HWCTOYHHMKOB (CpelcTBa MaccoBOM HWH(oOpManuu, Hay4dHO-
NOMNYJISIPHBIE ~ Marepualibl);  HWHTEPIPETHPOBATh  ITUYECKHUE  ACIEKThI
COBPEMEHHBIX HCCIEIOBaHMH B OHMOJOrMH, MEAUIMHE, OUOTEXHOJIOTHH;
paccmarpuBaTh TIIOOATbHBIE JKOJIOTMYECKHE IPOOJIEMbl COBPEMEHHOCTH,
(hOpMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MMO3HUIIHIO.

I1P6 10. ChopMHpPOBaHHOCTh YMEHHI CO3[aBaTh COOCTBEHHBIC MUCHMEHHBIC U
YCTHBIE COOOIEHUSI HAa OCHOBE OMOJIOTMUYecKOoil MH(OpManuy U3 HECKOIBKHX
HCTOYHHMKOB, TPAMOTHO HCIIOIb30BaTh NOHITUIHBIN anmapar OMOJI0ruu

3aj1a4H,

OK 02. MHcnonp3oBaTh

COBpPEMEHHBIC  CpEJCTBa
TIOMCKa, aHaM3a
" WHTEPIIPETALUH
nHpopMauu

u nHPOPMAIHOHHBIE
TEXHOJIOTUH Ut
BBITIOJTHEHHST 3amaq
npodeccCHoHaATLHOM
JEATeIBHOCTH

JImgHOCTHBIE pPE3yNbTaThl MOJDKHBI OTpa)XaTh B YacTH: ICHHOCTU
HAyYHOT'O MO3HAHUS:
-c()OPMHPOBAHHOCTH MHPOBO33PEHMUS, COOTBETCTBYIOILETO

COBPEMCHHOMY YPOBHIO Pa3BUTHSA HAYKH H OOIIECCTBCHHOW NPAKTHKH,
OCHOBAHHOTO Ha THAIIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MecTa

B MOJIMKYJIBTYPHOM MHpE.

MerTanpeaMeTHbIe PEe3yIbTaThl JOJIKHBI OTPAKATh:
OBnazecHue YHUBEPCATLHBIMHU Y4eOHBIMHU
NEUCTBUSIMU:

IIO3HaBaTCIbHBIMHA

[1P6 1. ChpopmMupoBaHHOCTH 3HAaHHI O MECTE M POJIN OHOJIOTHH

B CHUCTEME HAy4YHOrO 3HAHMS; (YHKIMOHAIGHONW I'PaMOTHOCTH 4YeJOBeKa JUIs
peLIeHus )KU3HEHHBIX MTPOo0IIeM.

[MP6 7. CdopMupoBaHHOCTE yMEHHS INPUMEHATh MNONyYCHHBIC 3HAHMS JUIS
OOBSICHEHUsI OMOJIOTMYECKHX IIPOIECCOB M SIBJICHHWH, JUIA NPUHATHSL
NIPaKTUYECKUX PELIEHUH B IOBCEJHEBHOM XKU3HU

C 1enpio olOecredeHnss OE30MaCHOCTH CBOETO 30POBBS W 37I0POBBA
OKpYXAIOMMX JIIOJel, COONIOACHNS 370pOBOr0 o0pa3a IKH3HH, HOPM
TPaMOTHOTO TIOBEICHUS B OKPY)KAIOIIEH NPHUPOIHOW cpene; MOHMMaHHE
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B) paboTa ¢ uHpOpMarmei:

- BIIAJIETh HaBBIKAMU MOy 4eHHS nHdopmanuu
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBIATh IOUCK,
aHaus, CHCTEMaTHU3aLUI0
W MHTEpIpeTaunuio HWHGOpPMAaIlMM  pa3MYHBIX BUJAOB U (QopMm
MpeJCTaBICHNUS;

- OUEHWBaThb  JOCTOBEPHOCTb,  JISTHTHMHOCTE  HMH(OPMAIWH,

€€ COOTBETCTBUEC IIPABOBBIM U MOPAJIbHO-3THYCCKUM HOpMaM

HEOOXOJMMOCTH HCIIOJb30BAHUS JOCTHKCHUNH COBPEMCHHON OuoJoruu U
OMOTEXHOJIOTHH JUIsl PAIIMOHATIBHOTO MPHUPOJIONOIH30BAHUS.

I1P6 10. ChopMHPOBaHHOCTh YMCHUN CO31aBaTh COOCTBEHHBIC MUCHMCHHBIC U
YCTHBIC COOOIICHUS Ha OCHOBE OMOJIOTHYECKOW MH(OPMAIMH U3 HECKOJIBKHX
HUCTOYHHUKOB, TPaMOTHO UCIIOJIb30BaTh MOHATUHHBIN anmapaT OHoJIoruu

OK 04. DOddexrusHO
B3aMMOJCIHCTBOBATh |
pabortath

B KOJUICKTUBE

¥ KOMaHJIe

JlmgHOCTHBIE pPE3yNbTaTHl [OJDKHBI OTpaXaTh B YacTH: IIEHHOCTH
HAYYHOTO TIO3HAHWS: OCO3HAaHHE IIEHHOCTH HAyJHOW JEATeNbHOCTH,
TOTOBHOCTh  OCYIICCTBIATE  MPOCKTHYI0 W  HCCICIOBATEIBCKYIO
JIeSTeTbHOCTh WHAWBUAYAIBEHO U B TPYIIIIE.

MerTamnpeaMeTHBIe Pe3yIbTaThl JOJKHEI OTPaXKaTh:

OBnajzieHe yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU:

0) coBMecTHasl IeATENbHOCTD:

- IOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON

Y WHIUBUyaJIbHOM paboOTHI;

- TMPUHMMATh LT COBMECTHON JESTeNbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATH IEUCTBUS

MO €€ TOCTM)KEHUIO: COCTAaBJIATH IUTAH NEHCTBUH, paclpenemsaTh POl C
Y4eTOM MHEHHHA YIaCTHHKOB 00CY)KIaTh pPe3yJIbTaThl COBMECTHOM paOdOTHI

IIP6 5. IlpuoOpeTeHWe oOmbBITA MPUMEHEHHS OCHOBHBIX METOJIOB HAYYHOTO
MMO3HAHWS, WCIIONB3YEMBIX B OHOJNOTHU: HAONIONCHWS W ONHCAHHS JKUBBIX
CHCTEM, TIPOILIECCOB W SBIICHHI; OPTaHU3aUN U MPOBEICHHUSI OMOJIOTHYECKOTO
SKCIICPUMEHTA, BBIABIDKCHHUS THIIOTE3, BBISBICHUS 3aBHCHMOCTH MEXIY
HCCIICAYEMBIMH BEeJTHYNHAMH, OOBSICHCHHUS TIOTYICHHBIX PE3yIbTaTOB

1 (HhOpMYJTUPOBAHUS BBIBOJOB C UCIOJIb30BAaHUEM HAYYHBIX MOHITHH, TCOPHU U
3aKOHOB

OK 07. ConeicTBOBaThL
COXPaHCHHIO
OKpY’KalomIeH cpebl,
pecypcocOepekeHuro,
MPUMEHSTh 3HAHUS

00 U3MEHCHHH KJIMMaTa,
MPUHITAIEI OePeKITNBOTO
MIPOM3BO/ICTBA,

3¢ dexTHBHO
JIECTBOBATh

B UPE3BBIYAHBIX
CUTYAIIHIX

JIMuHOCTHBIE Pe3yNbTaThl TOJKHBI OTPA)KaTh B YACTH: HKOJIOTHUECKOTO
BOCIIMTaHMA: -  C(OPMHPOBAHHOCTH  JKOJOTHUECKOH  KyJbTYpHI,
NOHUMAaHHE BJIMAHUSA COLUAIBHO-)KOHOMHMYECKHX IIPOLECCOB  HA
COCTOSIHUE NPUPOTHON

1 COLIMAJIBHOM CpeJIbl, 0CO3HAHKE III00aTbHOTO XapaKTepa 3KOJIOTHIECKUX
npooieM;

- IJIJAHUPOBAHUE U OCYUIECTBJIEHUE JNEHUCTBUI B OKpyXKalollel cpeae Ha
OCHOBE 3HaHU L€l YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA;

- aKTUBHOE HENPUATHE JSHCTBUI, IPUHOCSILUX Bpel OKPYIKaIOLIEH cpele;
- YMEHUEC IIPOTHO3UPOBATH He6HaFOHpI/IHTHBIe OKOJOTHYCCKHUC
NOCIEACTBYS NPEANPUHIMAEMBIX JEHCTBUIL, IPeJOTBPaIaTh UX;

- paclIUpeHHe OMbITa AEATEIBHOCTH SKOJIOTNYECKO HapaBIEHHOCTH.
MertanpeaMeTHble pe3ynIbTaThl JOJKHBI OTPAXKAaTh:

OBnajgeHue YHUBEPCAIBHBIMU KOMMYHHKATUBHBIMU J€HCTBUSAMU:

0) coBMecTHas IeSITEIbHOCTB!

- NOHMMaTb U  UCIOJIb30BaTh
Y MHIVBHUYaJIbHOHN paboTHI;

- INpUHUMAaTh NCIIN COBMECTHOM JACATCIBHOCTH, OPTraHMU30BBIBATH U
KOOPAMHUPOBATH JercTBUsA

NnpeuMyuIieCTBa KOMaH,HHOﬁ

I[IP6 5. IlpmoOpereHHWe OmBITA MPUMEHEHHS OCHOBHBIX METOJOB HAYYHOTO
TIO3HAHMS, UCTIOJIb3yEMBIX B OMOJIOTHH: HAOMIOACHUS

1 OTIMCAHUS KHUBBIX CHCTEM, ITPOLIECCOB U SIBJICHUI; OpraHn3aIiy U MPOBEICHHS
OMOJIOTMYECKOTO  JKCHEPHMEHTA,  BBIABIDKCHHS  THIOTE3,  BBISBIICHUS
3aBHCUMOCTH MEXJy HCCIIEAYEeMBIMH BEIMYMHAMHU, OOBSCHEHUS MOITYy4EeHHBIX
pe3ynbTaToB

U (HOpPMYJIMPOBaHMs BBIBOJIOB C UCIIOJIb30BAaHUEM HAy4HBIX MOHITUH, TEOPUH U
3aKOHOB.

[IP6 6. CchopMupOBaHHOCTE YMEHHS BBIACIATH CYIIECTBEHHBIC INPHU3HAKU
BHPYCOB, KJIETOK MPOKAPHUOT M SYKAPHOT; OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPTraHM3MOB, BHJIOB, OHMOTE€OIIEHO30B M IKOCHCTEM; OCOOEHHOCTH IIPOLIECCOB
oOMeHa BeIIECTB M TNPEBpAICHHS OSHEPTMM B KIETKE, (OTOCHHTE3a,
IUIACTUYECKOTO M JHEpreTHYeckoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Meho3a,
OIJIOAOTBOPEHHS, PA3BUTHS U PaA3MHOXKEHHUsS, WHIUBHIYaldbHOTO pPa3BUTHSA
opranu3Mma (OHTOreHe3a), 00phObI

3a CyLLECTBOBAHUE, €CTECTBEHHOTO otbopa, BUI000pa30BaHMUs,
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB K cpelie OOWTaHUs, BIUSHHUS KOMIIOHEHTOB
3KOCHUCTEM, AHTPONOTEHHBIX W3MEHEHU!

B DKOCHCTEMaX CBOEH MECTHOCTH,
KpYTOBOPOTA BEIIECTB M NMPEBpaIlleHUe YJHePTHH B Onocepe.




Mo €€ JOCTHXKCHHIO: COCTABJIATH IIJIaH Z[eﬁCTBP[ﬁ, pacrnpeacibaTe pojin €
yueToOM MHCHHUH Y4YaCTHUKOB 06cy>1<z[aTL Ppe3yJIbTaThl COBMECTHOM paGOTI)I

[MIP6 7. CdopMupOBaHHOCT, yMEHHS NPHUMEHATh MNONyYCHHBIC 3HAHMS JUIS
OOBSICHEHUsI OMOJIOTMYECKHX IPOLIECCOB M  SIBJICHHH, 1 NPUHATHSL
MIPAKTUYECKUX peleHui B MIOBCETHEBHOI KU3HU
¢ nenplo oOecredeHus O€30IHACHOCTH CBOETO 370pOBbS U 3J0POBbS
OKpY)KAalOIUX JIIOJeH, COOMIOAEHUs 3H0pOBOro 0o0pa3a JKU3HU, HOPM
IrpaMOTHOTO TIOBEJCHUS B OKpYXamoolleil MpUpogHON cpene; MNOHUMaHUE
HEOOXOAMMOCTH HCHOJIB30BaHUS JOCTHIKEHHH COBPEMEHHOH Owoiornu u
OMOTEXHOIOTHH JJIsl palMOHAILHOTO IPUPOJOIOIB30BAHUS




2. CTpyKTypa M cojepkaHue 001eo0pa3oBaTeTbHOM JUCHTUIITIHHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0HO# padoThl

Bup yueoHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTebHOI NPOrpaMMbl JUCHHUILINHBI 40
B T.4.

TEOPETUYECKHE 3aHATH 33
MPAKTUYECKHUE 3aHATHS 1
nabopaTopHbIC 3aHATHS 1
KOHTPOJIbHBIE paOOTHI 1
OcHoBHOE conep:kanue’ 36
IIpodeccuonabHO OPHEHTHPOBAHHOE cOAeP KaHMe (CoAep:KaHHe 5
NPUKJIATHOr0 MOay.is)*

IpomesxkyTounas arrecrauus’ (1uddepeHInpOBaHHbBIN 3a4€T) 2

3 OCHOBHOE COJEPKAHME BKIIOUAET COJEPIKATENHHBIE IHHUM MO yuyeOHOMY npeamery «Buomorus» (6a30BbIN YPOBEHE)
DenepanbHO 00pa3oBaTEeIbHON MPOTPAMMBI CPEAHEro 00mero o0pa3oBaHMs, YTBEPKIECHHOH MpHKa3oM MuUHHCTEpCTBA
npocBemeHus: Poccuiickoit @enepanuu ot 18 mast 2023 r. N 371 (B penakuuu IIpukaza Munnpocsemieanst Poccuu ot 9
okTs0ps 2024 1. N 704).

4 TIpodeccMOHANBLHO OPHUEHTHPOBAHHOE COAEPXKAHHME MOXKET OBITh DACIPEACNCHO IO paszaenam (TeMam) WiIH
CKOHIICHTPUPOBAHO B pa3zene [IpukianHoit Mogynb.

> Mdopma POMEkKYTOUHOM aTTECTALMU U KOJIMYECTBO YaCOB, OTBOJUMBIX Ha €€ NPOBEIEHHE, PEITIAMEHTUPYIOTCS yUeOHBIM
mwrarom OIT CIIO.
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2.2. TemaTu4eCKMH IUIAH U COACPKAHUE TUCHUTIHHBI

6 dopmupyemble
HaumenoBanmue pasnenos | Coaep:kanue yd4eOHOro MaTepraJia (OCHOBHOe M NPoGecCHOHATBHO OPMEHTHPOBAHHOE)®, 1a00paTOPHbIE O0Bem KOMITETCHITIH
U TeM H NPAKTHYeCKHe 3aHATHS, IPUKJIATHONH MOy (IPH HATHYUH) 4acoB
1 2 3 4
OcHOBHOE cofiep:KaHue
Pa3gen 1. buosorust kak Hayka. JKuBble cCTeMbI M MX OPraHU3aLUs 2 OK 02
Tema 1.1. Cosiepkannie yueOHOro MaTepuaa 2
buonorus buonoruss — Hayka o xuBod npupoje. CBsizu OWOJOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH U JAPYTUMH
B cucTeMe Hayk. O0mas €CTECTBEHHBIMU HayKamH, ¢uiocodueld, penurued, 3THKOHW, SCTETHMKOH M mpaBoM. Ponp Ouonoruu B
XapaKTEPUCTHKA KU3HH (hopMHpOBaHNH COBPEMEHHON HAay4YHOH KapTHHBI MUpa. CHcTeMa OHOIOTHYEeCKUX HayK.
Mertonpl MO3HAHMS XKMBOH HPHUPOIB! (HAOIIONCHHE, SKCIICPUMEHT, ONHCAHUE, M3MEPEHHE, KJIACCHU(HKAIS,
MOJICTIMPOBaHUE, CTATHCTHYECKast 00pabOTKa JaHHBIX).
JKusble cuctembl (OMOCHCTEMBI) KaK PeAMET H3ydeHHs Ononorun. OTian4ne )KUBBIX CHCTEM OT HEOPTaHUYECKOH
npuposl. CBOWCTBa OMOCHCTEM M HX pasHOOOpaswue.
YpoBHHM OpraHu3aluk OMOCUCTEM: MOJIEKYJISIPHO-TEHETUUECKHH, KIIETOYHBIH, OpraHU3MEHHBIH, MOy JISIIMOHHO-
BUJIOBOI1, 95KOCHCTEMHBI#1 (01O - reoneHoTHYeCKuit), 6rochepHbIit
Paznes 2. XMMHYEeCKHIi COCTAB H CTPOEHNUE KJIETKH 6
Tema 2.1. CopepxaHue yueOHOro Marepuaa 1
XUMHUYECKHUH COCTaB XUMHUYECKUHN COCTAB KIETKU. XUMUYECKUE JIEMEHTBl: MAaKPO3JIEMEHThI, MUKPOIJIEMEHThI. Boia u MuHepanbHble
kietku. Bona BerecTBa. OYHKIIMU BOABI U MUHEPAIBHBIX BEIIECTB B KiIeTke. [loanepxanne ocMoTuueckoro 6ananca
U MHUHEpaJbHbIE BEIECTBA
[TpakTHyeCcKoe 3aHsATHE’ 1
Ne 1 «buosornyeckass poyib MHHEPAIBHBIX BEHIECTB B OOCCIICUCHHM IKHU3HEIESATEIBHOCTH OpPTaHU3MOB, OK 01, OK 02, OK
MPOSIBICHUS J1cOaTaHCca MUHEPAIBHBIX JIEMEHTOBY 04
Tema 2.2. CopepxaHue yaeOHOro Marepuaa 1
Brosiornyecku BaKHbIE Benku. CoctaB m cTpoeHme OenkoB. AMHHOKHCIOTHI — MOHOMEpPH OenkoB. He3ameHnMmBle M 3aMEHHMBIE
XUMHYECKHE COCMHEHUS | aMUHOKHCIOTH. AMHHOKHCIIOTHBIA COCTaB. YPOBHH CTPYKTYPHI OEIKOBOM MONEKYINbI (TIepBUYHASL, BTOPUIHAS,
TpPEeTUYHAsI M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKHe CBoiicTBa OenkoB. buomormdeckne ¢(yHKIMM OGENKOB.
®epmeHTl — Ouonoruyeckue Kartanmzatopbl. CrTpoeHue (epMeHTa: aKTHUBHBIM LEeHTp, cyOcTpaTHas
cnerduunocts. Kodepmentsl. Buramunsl. OTinmunst GepMEeHTOB OT HEOPraHWYECKUX KaTaIN3aTOPOB.

6 O6paBOBaT€J'H)HaH OopraHu3anus BIIpaBe CaMOCTOATCIIBHO ONPEACIATH MMOCICA0BATCIbBHOCTE U3YUCHU PA3JICIIOB U TEM, BXOIAIINX B HUX, 4 TAKIKE MEPEPACIIPEACIIATh KOJTUIECTBO
4acoB Jis1 OCBOCHUA 06y‘la}OIlII/IMI/IC$I yq€6HOFO Marepuajia, € YUYCTOM JIOTUKHU (bOpMI/IPOBaHI/ISI MNpEeAMCETHBIX PE3YyJIbTAaTOB, 06HII/IX nu HpO(I)CCCI/IOHaJ'IBHBIX KOMHGTGHL{Hﬁ,
MEKIPEAMETHBIX CBs3eH ¢ ApyruMu JuCuuvIinHaMu O6HICO6pa3OBaTe.HLHOI‘O u O6III€HpO(1)eCCI/IOHaHLHOFO IUKJIOB y‘{e6HOFO mrana OIL.

7 Yacel J'Ia60paTOpHI)IX pa60T 1 MMPAKTUYICCKUX 3aHATHI YUYTCHBI B COACPIKaHUU yqe6Horo Marepuajia 1 BXOIAT B O6HIC€ KOJIMYCCTBO 4aCOB 110 TEMC.
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VYrneBonpl: MoHOcaxapuipl (TJoKo3a, pubo3a M Je30kcupub03a), aucaxapuiabl (caxaposa, JakTo3a) H
nonucaxapunasl  (Kpaxmaj, TJHMKOTEH, Ieiuttono3a). buonmormyeckne ¢yHkumu yrieBogoB. Jlumuuasr:
Tpuriauuepunsl, Gocdomunuapl, crepounsl. I'napodpunsHo-ruapodoOHbIe cBolicTBa. bruonornueckue GpyHKIMN
nunuoB. CpaBHEHHE YII€BOIOB, OSIIKOB M JIMIIUJOB KaK UCTOYHHUKOB 3Heprun. Hyknennossie kucinotsr: JJHK n
PHK. Hyxseotunsl — MOHOMEpBI HyKJIEMHOBBIX KUCIOT. Ctpoenue u pyukuun JJHK. Crpoenue u pynknun PHK.
AT®: crpoenne 1 QyHKIMH

JlaGopaTtopHbie 3aHATHS (Ha BBIOOP MpEnoaaBaTeris)

Ne 1 «Onpenenenue Butamuaa C B MPOIYyKTaX MUTAHUS

i «OnpeeNieHre HaTMYrs Kpaxmaia B MPOAyKTaX MUTAHUSD

i «unpoduinbHO-rAPoOOHBIE CBOCTBA JIMITUIOBY»

nin «M3yvYeHne KaTATHTHISCKON aKTUBHOCTH (hepMEHTOB (Ha MPUMEpEe aMHJIa3bl WIIH KaTaja3bl)»

Tema 2.3.
CTpyKTYypHO-
(byHKIIMOHATbHAS
OpraHu3aIyst KJIETOK

ConepkaHne y4eOHOro Marepuana

Huronorus — Hayka o kierke. Kierounas Teopust — mpuMep B3aMMOACHCTBUS MAEH M (PAKTOB B HAyYHOM
MO3HaHUHU. MeTONBI U3y4eHUs KIIETKH.

Knertka xak nenoctHast xuBas cucrema. OOmye Npu3HaKy KJICTOK: 3aMKHYTasl Hapys>KHas MeMOpaHa, MOJICKYJIbI
JUHK kak reHeTHUYeCKHii anmapar, CHCTeMa CHHTE3a Oenka.

Tumsl KJIETOK: dyKapuoTHUYeCcKas W MpokapuoTHdeckas. OCOOEHHOCTH CTPOEHHS NPOKAPUOTHYECKOH KIETKH.
Knerounass crenka Oakrepuif. CTpoeHHE SYKapHOTHUECKOW KIeTKH. OCHOBHBIC OTIHYHS PACTHTEIBHOM,
JKMBOTHOW M TpUOHOW KieTKH. [IOBEpXHOCTHBIE CTPYKTYPBI KJIETOK— KIETOYHAs CTEHKAa, TNIMKOKAIUKC, UX
¢ynkuun. [lnazmaTndeckas MemOpaHa, ee CBOMCTBa U (YHKIIMH.

IMutomazma u ee opraHouasl. OnpHoMeMOpaHHble opraHouas! knetku: OIIC, anmapar 'oiabaxH, JIH30COMBIL.
ITomyaBTOHOMHBIE OPTaHOMBI KIETKHU: MHUTOXOHIPHH, MIacTuabl. [IpoucxokaeHne MUTOXOHIPUI U TUTaCTH.
Buner mmactun. HemeMmOpaHHBIe OpraHOMIBl KJIETKH: PUOOCOMBI, KJIETOUHBIN LIEHTP, IIEHTPHOJH, PECHUYKH,
JKIyTUKH. OYHKIIMM OpPraHOUOB KJIETKU. BxitoueHus.

Snpo — perynsaTopHslii eHTp kieTku. CTpoeHune spa: sjaepHas 00004Ka, KapHoIula3mMa, XpOMaTHH, SAPBIIIKO.
XpoMocoMbl. TpaHCHOPT BEILECTB B KIETKE

Paznaen 3. dKusHenesiTeJIbHOCTL KJIETKH

Tema 3.1.
OOMeH BelIeCTB
U TIPEBPAIICHUE SHEPTHH
B KJIETKE

ConepkaHne y4eOHOro Marepuana

OOMeH BemecTs, WM MeTabOIN3M. ACCHMIIIANNSA (TTACTUIECKUH 0OMEH) M TUCCHUMMIANNS (9HEPTeTHIECKUit
0o0MeH) — JB€ CTOPOHBI €IMHOTO Ipolecca Metabonu3Ma. Poib 3aKOHOB COXpaHEHUs BELIECTBA U YHEPTHH B
NOHMMaHHUU MeTabon3Ma. Tunsl oOMeHa BemiecTB: aBTOTpodHBIN U rerepoTpodHblid. Pois dpepmeHToB B 00MeHe
BEIIECTB U MpeBpalleHNH dHeprun B KieTke. PotocunaTes. CBeToBas U TeMHOBas (das3pl poTocuHTe3a. Peakiym
¢orocunresza. DppexTuBHOCTD PoTOCHHTE3a. 3HaUeHNE POoTOCHHTE3a AUl J)KU3HM Ha 3emie. BiusHue ycnoBuid
cpenbl Ha ()OTOCHHTE3 M CHOCOOBI TIOBBIIICHHS €r0 NMPOAYKTHBHOCTH y KYJIBTYPHBIX pacTeHHH. XEMOCHHTE3.
XeMocuHTe3upyromue 6akrepun. 3HaueHIE XEMOCHHTE3a [T )KU3HH Ha 3eMIle.

OHepreTHueckuii 0OMeH B KieTke. Paciernienne BemecTs, BEIIEICHNE H aKKyMYyJIUPOBaHHE YHEPTHH B KIIETKE.
Orarnsl sHEpreTudeckoro oomena. ['nmukonns. bpoxenue u ero Buasl. Kuciopoanoe okucieHue, Win KIETOYHOE
Jbixanue. OkucamrensHoe Gocdopunposanne. D) HeKTHBHOCTh SHEPTreTHYECKOr0 00OMeHa

Tema 3.2.

Conepkanrie yueOHOro MaTepuaa

OK 01, OK 02, OK
04
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Buocunres Oenka

Peaknuun matpuuHoro cuHresa. ['enerndeckas nadpopmanus u JJHK. Peannzauns renernueckoit nHpopmaumu B
kneTrke. I'eHetnueckuil xoq u ero cpoiictBa. Tpanckpumiuss — Mmarpuusbsii cunte3 PHK. Tpancmsamus —
OuocuHTe3 Oenka. Dransl TpaHcasiuud. KomupoBanue aMUHOKUCIOT. Posib pubocom B OnocHHTE3e Oerka

Tema 3.3. Coniepkanue yueOHOro MaTepuaa 2
Bupycei Hexnerounsle ¢opmbl xn3Hu — Bupychl. Mcropust otkpbeitust BupycoB ([. WM. VBanoBckwmii). OcobeHHOCTH
CTPOEHMSI M >KM3HEHHOTO IMKJIa BHpycoB. bakrepmocaru. Bomesnu pacreHuii, >KMBOTHBIX M 4YeJIOBEKa,
BbI3bIBaeMble BUpycaMu. Bupyc nmmyHoznedpunnta yenoseka (BUY) — Bozoyautens CIIN/a. [Ipodunakruka
pacnpocTpaHeHUs BUPYCHBIX 3a001eBaHuil
Pa3znes 4. Pa3mHokeHHe H MHAUBH/IYaIbHOE Pa3BHUTHE OPTaHH3MOB 6
Tema 4.1. ConepxaHue yaeOHOro MaTepualia 2
KuzHeHHbl# UMK KIETKU | KiteTOYHBIN UK, WITH )KH3HCHHBIN UK KiIeTkH. MHTepda3a u muto3. [Ipouecchl, MpoTeKarolie B HHTepdhase.
Pennukanus — peakuust matpuunoro cuntesa JJHK. Ctpoenne xpomocom. XpOMOCOMHEIN HA0Op — KapUOTHIL.
JIMnnonaHbIi U ramIonIHbI XpOMOCOMHBIE HaOOphL. XpomaTuasl. LluTonoruyeckne OCHOBBEI Pa3MHOXKEHUS U
UHAUBUAYQJIBHOTO pa3BUTHUSA oOpraHu3moB. J[lemenme kierku — wmuro3. Cragum wmuros3a. Ilporeccsl,
MPOUCXOJIAIINE Ha pa3HbIX CTausiIX MUT03a. bronornyeckuii cMpicia Mutosa. [Iporpammupyemas ruoesb KIeTKH
- anomnTo3
Tema 4.2. ConepxaHnue yueOHOro Marepuaa 2
®opMbl pasMHOXKeHHs. | DopMBI pa3MHOKEHHS OPraHU3MOB: GECTONoe U MONOBOE. BHIbI GECIONOr0 pa3sMHOKEHHS: JeNeHHe HABOE U OK 01, OK 02, OK
OpPraHU3MOB MOYKOBAHNWE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHHE, BEreTaTUBHOE pa3MHOXeHHe. VICKyccTBEeHHOE 04
KJIOHMPOBaHNE OPTaHU3MOB, €T0 3HAUCHHE JUIS CETIEKIINH.
[TomoBoe pa3MHOXeHHE, ero OTIMYHs OT Oecmonoro. Meio3. Craaun meiio3a. [Ipomeccsl, mpoucxoasmue Ha
craausx Merosa. [loBenenue xpomocom B Meiioze. Kpoccunrosep. buonoruueckuii cMbICl U 3HaUEeHUE Meiio3a.
I'amerorenes — npoiecc 00pa30BaHMS IOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIE JKeJIe3bl: CEMEHHUKH U SIMYHUKH.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK — IaMeT (CIIepMaTo30u i, sSHIeKIeTka) — ClIepMaToreHe3  OOTeHes.
OcobeHHOCTH CTpOeHMs SHIIEKIETOK U cnepmaro3on1oB. Omiogorsopenue. IlapreHoreHes
Tema 4.3. ConiepkaHne yueOHOro Marepuaia 2
WuauBuayanbHoe WunuBuayansHoe pa3BuTHE (OHTOTeHE3). DMOpPHOHANBHOE pa3BUTHE (3MOpHOTEHe3). DTanbl SMOPHOHAILHOTO
pa3BUTHE OPTaHU3MOB pa3BUTHsL Y TIO3BOHOYHBIX )KUBOTHBIX: APOOJICHUE, TacTPYJIsIus, opraHoreHes. [loctaMOproHanbHOE pa3BUTHE.
Tumsl MOCTIMOPHOHAIBHOTO PAa3BUTHA: TpPsSMOE, HENpsMoe (JIMYMHOYHOE). BiusiHMe cpensl Ha pa3BUTHE
OpPraHu3MOB; (aKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAECHHBIE YpoacTBa. PocT u pazButne pactenuit. OHTOreHe3
IIBETKOBOT'O PACTEHUsI: IBOMHOE OIIOJOTBOPEHHE, CTPOEHHE CEMEHH, CTaIMU PAa3BUTHUS
Paznen 5. HacieqcTBeHHOCTh M H3BMEHYHBOCTH OPraHU3MOB 10 OK 01, OK 02, OK
Tema 5.1. CoJiepkaHne y4eOHOro Marepuaia 4 04
3aKOHOMEPHOCTH [Ipeamer u 3agaun reHeTHKU. Poib MUTOIOTMN ¥ SMOPHOJIOTHUH B CTAHOBJICHHH TeHETHKH. Britax poccuiickux u
HacJICI0BaHUs 3apyOeXXHBIX YYEHBIX B pa3BUTHE I'€HETHKH. MeToIbl FeHEeTHKH (TMOpPHIOIOTMYECKHH, IUTOreHETHYECKUH,
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MOJICKYJISIPHO-TCHETHUCCKHUIT). OCHOBHBIC T€HETHYCCKHE MOHATHA. | CHeTHUECKash CUMBOJIMKA, UCTIOJIb3yeMast B
cXeMax CKpeIIBaHUH.

3aKOHOMEPHOCTH HACJICJOBAaHUS MPU3HAKOB, ycTaHOBJICHHBIC . MeHaenem. MOHOTHOPUIHOE CKpEUIMBAaHUE.
3akoH eauHOOOpa3usi THOPUIOB TMEPBOrO MOKOJCHUA. [IpaBWIO JOMHHUPOBAHHSA. 3aKOH pPACHICIUICHUS
npu3HAKoB. ['umoTe3a yuctoThl rameT. [lomHOE W HEmoNHOE JOMUHHpOBaHUE. [IUTHOPUIHOE CKpEIIUBAHUE.
3aKOH HE3aBUCHMOTO HACJCOBaHUS MPU3HAKOB. l[UTOreHETHYECKHE OCHOBBI JTUTHOPUIHOTO CKPEIIMBAHUS.
Ananuupyollee ckpeuuBanue. Mcnoip30BaHne aHATU3UPYOIET0 CKPEIIMBAHUS /ISl OTIPEIeNICHNs] TEHOTHIIA
ocobu

Tema 5.2.
CLeruieHHOE
HaCJleIOBaHHE TIPU3HAKOB

Coneprxanne yaeOHOTo MaTepraa

CrermieHHOE HACJICAOBAHUC TIPHU3HAKOB. Pabora T. MopraHa o CHOCIJICHHOMY HACJICAOBAHHUIO TI'CHOB.
HapymeHHe CICIUVICHUA TCHOB B PE3YJIbTATC KPOCCHHIOBEPA. XpOMOCOMHaﬂ TCOpUA HACICACTBECHHOCTH.
T'enernueckue KapThbl.

I'enetuxa moma. XpOMOCOMHOC OIIpeACJICHUC T0JIa. AyTOCOMLI 1 TIOJIOBBIC XPOMOCOMBI. I'omoramerHsie u
T'CTCPOTraMCTHBIC OPraHU3MBbI. HaCJ’IeHOBaHI/Ie IMPU3HAKOB, COCIIJICHHBIX C IIOJIOM

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

ConepkaHne y4eOHOro Marepuana

M3meHunBoCTh. BUIbI H3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. PoJb cpeibl B HEHACIECTBEHHON
W3MEHYMBOCTH. XapaKTepUCTHKa MOAU(DHUKAIMOHHOW M3MEHYHBOCTH. BapWalMOHHBIA psSI W BapHallMOHHAS
kpuBas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE M KauyeCTBEHHBIE NPU3HAKM M MX HOPMa PEAKLHUU.
CBoiicTBa MO (PHUKAIIMOHHOW H3MEHUYHNBOCTH.

HacnencrtBennas, WM IeHOTUIIMYECKAass M3MEHYHMBOCTh. KoMOMHATHBHAsT M3MEHYMBOCTH. MeW03 M I0J0BOM
MPOIIECC — OCHOBa KOMOMHATHUBHONW M3MEHYMBOCTU. MyTallMOHHAsE U3MEHUYMBOCTh. Kilaccupukamnus MyTaruii:
TCHHBIC, XPOMOCOMHBIC, T'CHOMHbIC. YacToTa ¥ TpPUYKMHBI MyTalmid. MyTtareHHsie (HakTOphl. 3aKOH
TOMOJIOTHYECKUX pAIIoB B HACJIEJICTBEHHOM U3MEHUHMBOCTH
H. U. Basniioa

Tema 5.4.
Teneruka JeloBeka

ConepkaHue yueOHOro Marepuana

I'eneTnka denoBekxa. KapI/IOTI/IH yemoBeka. (OCHOBHEIE MCTOAblI T'CHCTUKHU YCJIOBCKA: reHeanomquKHﬁ,
6J'II/ISHGLIOBLII7[, ].[I/ITOFCHGTPI‘IGCKPI?I, 6HOXHMI/I‘«IGCKHI>1, MOJ'IGKyJ'I?IpHO'FGH@TH‘IﬁCKHﬁ. COBpCMeHHoe OIIpCACIICHUC
TCHOTHUIIA: MOJHOTCHOMHOE CCKBCHUPOBAHHC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C HOMOIIbBIO HL[P-aHaJm3a.
HaCHC,I[CTBeHHBIe 3a00J1eBaHUs YCJIOBCKa: T'CHHBIC 6OJ'I€3HI/I, 0oe3Hu C HaCHeZ[CTBCHHOfI
MMpeaApacioJ0KECHHOCTbIO, XPOMOCOMHBIC 6one3un. ComaTUYeCKue u IFCHCPATUBHBIC MYTalHU. CTBOJIOBEIE
KIICTKH. HpI/IHIII/IHI)I 310pOBOT'O 06pa3a JKU3HH, ITHArHoCTUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICYCHUA TCHCTHYCCKUX
Oone3Hei. MC,Z[I/IKO'FCHGTI/I‘IGCKOC KOHCYJIbTUPOBAHUC. 3HaueHue MC,I[I/IIII/IHCKOﬁ TCHCTUKU B IPEAOTBpALICHUN U
JICUEHUH T€HETHUECKHUX 3a00JIEBaHII YeIOBEKa

IMpodeccHoHaATBLHO-0OPHEHTHPOBAHHOE COIEP:KAHUE (COTEPIKAHNE MPUKIATHOT0 MOTYJIs)

OK 01, OK 02, OK
04, OK 07

Tema 5.5
3/10pOBbE U €TO
COCTABJISIOIIHE

310poBBeE U €T0 cocTapisromuye. PakToOpsl, MOJIOKUTEIFHO U OTPUIIATEIHHO BIISIONINE Ha OPTaHU3M YeIOBEKa.
[IpobiemMa TEXHOTEHHBIX BO3JCHCTBHI Ha 370POBBhE UeNOBEKa (DJIEKTPOMATrHUTHBIE TOJS, OBITOBAsS XUMUS,
M30BITOYHBIE IIYMBI, Paauanus W T.I.). AJanTtanys OopraHu3Ma 4eloBeKa K (akTopam OKPYXKAroIIed Cpelibl.
[Tpuanmmel  popmMupoBaHusl 370poBbecOeperatomero mnoBeneHus. DPuzndeckass aKTUBHOCTh W 3I0POBbBE.
BroxuMmuecKkue acueKThl palioHAIFHOTO ITHTAHHSL.
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Paznen 6. DBoaronnoHHAS

OMoOJIOTHs

Tema 6.1.
DBOJIIOLIUOHHAS TEOPHUS
U €€ MECTO
B Onosoruu

Cosiepkanre yueOHOro MaTepuaa

IIpennochlIKd BO3HUKHOBCHHSI 3BOJIOIIMOHHON TECOPUH. DBOJIIOIMOHHAS TEOpUS M €€ MECTO B OHMOJIOTHU.
BrusHue 53BONIIONMOHHOW TEOPUU HA pa3BUTHC OHOJOTMM W JAPYruX HayK. CBUACTENHCTBA DBOJIOIMH.
[TaneoHTOIOTHYECKHUE: TTOCIICOBATEILHOCTD IMOSBICHUS BUIOB B MAJICOHTOIOTMICCKOM JICTOMUCH, TICPEXOIHBIC
(dhopmel. Buoreorpaduueckue: cxoacTBO U pasindue ¢payH U GIop MAaTCPUKOB U OCTPOBOB. DMOPHOIIOTUICCKHUE:
CXOACTBA U pa3nuyus 3MOPHOHOB pAa3HBIX BHJOB IO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMHYCCKHE:
TOMOJIOTUYHBIC, aHAJIOTHYHBIC, PyIUMCHTAPHBIC OPraHbl, aTaBU3MbL. MOJIEKYIISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX META00IUYECKHX MYTeH Y BCEX KMBBIX OPraHU3MOB.
OpomnronnonHas teopusi U. Jlapeuna. [Ipenochuiku BOSHUKHOBEHUS JapBUHU3MA. [[BHXKYIIUE CUITbI 3BOJIIOLMN
BumoB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKECHHE IIPU OrPAHUYEHHOCTH PECYpCOB, HeompeaeaéHHas
M3MEHYUBOCTh, 0OpH0a 32 CYIIeCTBOBAHUE, €CTECTBEHHBIH 0TOOD)

Tema 6.2.
Muxkpo3Boiaronus

ConepkaHne y4eOHOro Marepuaa

Cuntetnueckas teopus sBomtoin (CTD) m e€ ocHOBHBIEC MmonoKeHHs. MukposBoirows. [lomymsmus kax
€IWHUIIA BUA U 3BOJIOLUN.

Jpmxymue cunbl ((HakTOphI)3BOMIONMM BHAOB B TNpHpoAe. MyTalMOHHBIH IIpoIecC W KOMOMHATHBHAs
M3MEHYMBOCTh. [lomynsiioHHBIE BOJMHBI M jApel¢ reHoB. M3omsums n murpanus. EctecTBeHHBI oTOOpD —
Hanpasistomuil akTop 3Bomronuu. DopMbl ecTecTBEHHOro oTOopa. IIpucrnocobIeHHOCTs OPraHU3MOB Kak
pe3ynbTar 3Bosonuu. [Ipumepsl npucnocoOieHuit y opranu3mMoB. ApoMopdo3sl ¥ HanoamanTauuu. Bun u
BunooopazoBanue. Kpurepun Buga. OcHoBHBIE GopMbI BUI000pa3oBaHusi: reorpaduieckoe, IK0JIOrHIecKoe

Tema 6.3.
MakposBostonust

ConepkaHne y4eOHOro Marepuaia

MaKpOBBOJ’IIOLII/Iﬂ. q)OpMLI OBOJIIOINH: q)HHeTH‘IeCKaﬂ, JAUBCPICHTHAsA, KOHBCPICHTHAA, MNapauICiIbHasil.
HCO6paTI/IMOCTL 9BOJIFOIITMH

OK 01, OK 02, OK
04

Konrponbhas pabora

Pa3znen 7. BosHukHoBeHue

M pa3BUTHe )KM3HU HA 3emJie

SN

Tema 7.1.
3apoxeHue
U pa3BHUTHUC KUIHU

ConepxaHre yueOHOro MaTepuaa

JloHayuHble TpeACTaBICHUS O 3apOKIACHUU KHU3HU. HaydHble rMnoTe3bl BOSHUKHOBEHHUS XHU3HM Ha 3eMmie:
abuoreHe3 ¥ TaHCIEpMHUs. XUMHYECKass 3BOJIONMSA. AOHOTEHHBIH CHHTE3 OPTraHWYEeCKHMX BEIIECTB U3
HEOPraHMYEeCKUX. OKCHEPUMEHTAIBHOE MNOATBEPXKAEHHE XHMHUYEeCKOH »sBomouuu. HavanmbHble STansl
6uonornveckoii sBomonuu. I'mnoreza PHK- mupa. ®opmuposanue MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE
MPOTOKJIETKH. IIepBrIe KIeTKH U UX IBOIIOIH. POPMHUPOBAHIE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.
PazBuTHe xxu3HM Ha 3emiie 1o 3pam U nepuogam. Karapxeit. Apxeiickast u mpotepo3oickas 3pbl. [laneozoiickas
spa u e€ Mepuoasl: KeMOPHHCKHUN, OPJOBUKCKHN, CHITypPUHCKUH, TEBOHCKHH, KAMEHHOYTOJIBHBIH, MTEPMCKUH.
Meso3oiickass 3pa u e€ mepuojibl: TPUACOBBIM, IOpckuil, MenoBoil. KaitHo3olickas spa u €€ NepHOJbI:
[1JICOT€HOBBII, HEOT€HOBBIH, aHTPOIIOI'€HOBBII.

Tema 7.2.

CozepxaHue yaeOHOro MaTepuala

OK 01, OK 02, OK
04
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Cucrema opraHM4ecKoro
mupa. [Ipoucxoxaenue
4YeJI0BEKA — aHTPOIIOIeHE3

CucremMa OpraHMYECKOro MUpPa KakK OTpakeHUE IBOJIOIMU. OCHOBHBIC CHCTEMATUYECKHUE TPYIINbI OPTaHU3MOB.
XapakTepucTHKa KJIMMaTa U TeOJOTMYCCKHX MporeccoB. OCHOBHBIC ATAIbl IBOJIOIHH PACTHUTEIBHOTO U
JKUBOTHOTO MHpa. ApoMop(03bl Y PaCTCHUN M KUBOTHBIX. [10sBICHHE, paciBET U BRIMUPAHHUE TPYIII KUBBIX
OpPTaHU3MOB.

OBouoLMs YeJoBeKa. AHTPOMNOJIOTHS KaK Hayka. Pa3BHTHE TMpPENCTaBICHHUA O MPOUCXOXKICHUU YCIOBEKA.
MerTopl u3yueHus aHTponoreHe3a. CxoAcTBa U pa3nyus YeI0BeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKCHHE
yenoBeka. J[Bmkymue cuibl ((hakTophl) aHTpororenesa. HacieicTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot60p. O0mEecTBeHHBIH 00pa3 )KU3HHU, U3TOTOBJICHHUE OPYINH TPYJa, MBIIJICHUE, PEYb

Tema 7.3. Coneprxanne yaeOHOTo MaTepraa 1
OcHoBHbIE CTaMN OCHOBHBIE CTa/INH ¥ BETBH 3BOJIIOIMN YEJIOBEKA: aBCTPAJIONUTEKH, YenoBeK ymenblid, YenoBek MpsiMOXOISIITHH,
9BOJIIOLIMH YCJIOBEKA YenoBek HeaHIEPTaNbCKUid, UelToBeK pa3yMHbIH COBpEMEHHOro THna. HaxoIki HCKOMaeMbIX OCTaHKOB, BPEMsI
CYILLECTBOBaHUSA, 00JIACTh PACIIPOCTPAHEHHUS, 00BEM TOJIOBHOIO MO3Ta, 00pa3 KH3HH, OPY/IHs.
Yenoeueckue packl. OCHOBHBIC OOJNIBIIME pachl: €BpoOIeouaHas (eBpasuiickas), HeErpo-aBCTpalOWaHAs
(9xBaropHanbHas), MOHTOJOMIHAsS (a3MATCKO-aMepHKaHCKas). UepThl MpUCIOCOOICHHOCTH NpecTaBUTENeH
YeJIOBEUYECKHX Pac K YCIOBHSM CyliecTBOBaHUs. EnnHCTBO YenoBedyeckux pac. Kpuruka pacusma
Ipome:xkyTouHasi atTecTanus (qudQepeHINPOBAaHHEIHN 3a9eT) 2
Bcero: 40
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3. Yci1oBus peaiM3allii POrpaMMsl 00111e00pa30BaTeIbHON AN CHHUIITIUHBI
3.1. I[J'[ﬂ peajimzanuu 1porpaMmbl  TUCHUIUIMHBI  JTOJIZKHBI ObITH NpeaAyCMOTPECHDbI
cJeAyrmue CriciuaJdbHbIC IIOMECIICHUA
Kabunet «buonorumy», ocHaIeHHbIH 000pyJ0BAaHHEM: CTOJI JIEMOHCTPAIIMOHHBIH (C PaKOBUHOM, MOJIBOAKOMN
W OTBEJICHUEM BOJIbl, CAHTEXHHMKOMH, JJICKTPUUECKHMH pPO3ETKaMM, aBTOMaTaMH aBapHHHOTO OTKJIIOYEHHS TOKa),
nabopaTOPHBIHA OCTPOBHOM CTOJ (IBYXCTOPOHHMIA, c 3aILUTHBIM, XUMOCTONKUM
¥ TEPMOCTOMKHM TTOKPBITHEM, HAJICTOJIBEM, C TTOJICBETKOM M ANEKTPHUECKUMH PO3ETKAMH, TTOIBOJKON M OTBEICHUEM
BOJIBI M CAHTEXHHUKOM), CTYJI TAOOPaTOPHBII MOBOPOTHEIH, PETYINPYEMBIN IO BHICOTE.
ITpumepHSBIH TepedeHs TEMOHCTPAIIMOHHOTO 1 JJAO0PaTOPHOTO 000PYAOBAHUS.
JleMOHCTpanmoHHOEe 000pyI0BaHUE U ITPUOOPBI:
—  KOMIUICKT BJIQXKHBIX MPENapaToB AEMOHCTPAMOHHBIN
—  KOMIUICKT repOapHeB 10 CUCTEMATHKE PACTeHUIl C ONpeIeUTeIbHBIMU KAPTOUKAMHU
—  KOMIUIEKT KOJUIEKIUHI IEMOHCTPALMOHHBII
—  1udpoBOIt MUKPOCKOI OMHOKYIISIPHEIH (C KaMepoit)
JlabopaTopHO-TeXHOJIOTHYECKOEe 000pynoBaHue (JaboparopHoe 00OpyIOBaHUE, MPUOOPHI, HAOOPHI I
9KCIIEPUMEHTA, HHCTPYMEHTHI):
—  MOJEJH, MYJISDKH, allTUTHKaluH
—  KOMIUIEKT MOJeJIeH-alIUIMKalui JEMOHCTPALlMOHHBIN
—  KOMIUICKT aHATOMUYECKUX MOJEIECH 1EMOHCTPALlUOHHBII
—  Ha0Op MaJCOHTONOTUIECKUX MYJISKEH
—  KOMIUIEKT OOTaHMYECKUX MOJENIeH IeMOHCTPAIIMOHHBII
—  KOMIUIEKT 300JIOTHYECKNX MOJENIEH IeMOHCTPAIlHOHHBIN
—  KOMIUICKT MYJISDKEH IeMOHCTPAIIMOHHBIN
—  CKeJeT 4YesloBeKa
—  TOpC 4eJoBeKa pa300pHBIit
—  KOMILIEKT MoJelel
—  KOMIUIEKT CKEJIETOB Pa3JIMYHbIX KJIACCOB KHBOTHBIX
—  Tabnums! penbedHbIe
—  JIeMOHCTpAIMOHHBIE yu4eOHO-HATIISIHBIE T0COOHS
—  KOMIUIEKT IIOPTPETOB JyIsl 0pOpMIIEHUS KaOHHETa
—  nabopaHTcKast U KabuHeTa OMOJIOTHH M 9KOJIOTUHI
—  CTOJ C SIIUKaMHU [T XPaHESHU/TyMOoit
—  Kpecyo opucHOe
—  cTOJ TabOpaTOPHBIN MOSUHBIN
—  CyWIMJIbHAsS NMaHEeJb IS TOCY bl
—  mxad a1 XpaHeHHus y4eOHbIX T0COOuMi
—  mxad A XpaHeHHs BIaXKHBIX [IPENapaToB, 3alyparouiics Ha KITI0Y
—  mxad s XpaHeHus 1abopaTOPHOH 1MOCy Ibl/IPUOOPOB
—  1aboOpaHTCKHM CTOJI

—  CTyJI TabOpaTOPHBIH
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—  KOMIUICKT epIlei ISl MBIThS 1JaOOpaTOPHOM TOCYAbI.
[IpumepHBIii IepeYeHb 1EMOHCTPAIMOHHOTO U J1a00paTOPHOTO 000PY/I0BaHUSI HOCUT PEKOMEH/IaTeIbHBIN XapaKkTep.
3.2. UndopmanuoHHOE 00ecniedeHHe peau3alui NPorpaMMbl

OcHOBHBbIE HCTOYHUKH:

1. 1.b. Aradonosa, A.A. Kamenckuii, B.1. CuBornaszos. buonorus. ba3ossiii ypoBeHs: yueOHunk/Araponosa 1.b.,
Kamenckuit A.A., CuBornazos B.. — M.:IIpoceenienue, 2025. — 272 c. (Yuebuuk CII10).

2. W.b. Aradonosa, B.1. Cusornaszos. buomorus. Ilpaktukym. Ba3oBbiii ypoBeHs: yueOHuK/AradonoBa U.B.,
Cusornazos B.U. — M.:Ilpoceenienue, 2024. — 112 c. (Yuednuk CIIO).

I[OHOJIHI/ITQJIBHI)IC HCTOYHHUKH:
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4. KoHTPOJIb M OlIeHKA Pe3yJIbTATOB OCBOEHHSI 00111e00pa30BaTeIbLHOM TN CHUTITHHBI

KoHTpo/1b M OlleHKa PEe3ylbTaTOB OCBOCHHSA 00IIE0Opa30BaTENbHON ANCIMIUIMHBI PACKPBIBAIOTCS Yepe3

JUCIUIUTMHAPHBIE PE3yJIbTaThl, HANIPABICHHbIE HA ()OPMUPOBAHIE OOLINX U MPOQECCHOHATBHBIX KOMIICTEHIINH 110

pasaeiaaM 1 TeMaM COACpIKaHuA yqe6Horo Martepualja.

Oomasi/mpodeccuonanbHas
KOMIIETeHIHSsI

Pasznen/Tema

Tun oeHOYHBIX MEPONPUATHA

OK 01. BeibupaTs crioco0BI pemeHus
3amad npodecCHOHATBHON
JEATEIbHOCTH ~ NPUMEHUTEIbHO K
Pa3IMYHBIM KOHTEKCTaM

Temur 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, 8.2,
9.1-9.3,

9.4I1-0/c®, 9.5II-o/c, 10.1, 10.2,
10.3I1-o0/c, 11.11T-0/c

OO6cyxaeHne o BOIIPocaM JEKIIHN
Pazpabotka rmoccapus
3arnoHeHHe CPaBHUTENBHBIX TaOJIUI]

TectupoBanue
YcTHbli onpoc
JukraHT Ha UCII0JIb30BAHUE
apryMEHTOB, Ononornyeckon

TEPMUHOJIOTUN ¥ CUMBOJIMKH
WupuBuayanpHas CcaMOCTOSTENbHAS
pabota
[IpencraBnenue
MPAaKTUIECKUX paboT
KonTtpomnpHbIe paboThI
3amuTa TBOpYECKUX padboT

3amura UHIUBUYaIbHBIX POEKTOB
Brinonxenue 3aJaHui
MIPOMEKYTOYHOM aTTeCTalllu

pe3ybTaToB

OK 02. Mcnonp30BaTh COBPEMEHHBIE
cpencTBa HIOHCKa, aHau3a
W HHTepHperauudd  uHpopManmy,
1 MHPOPMALOHHBIE TEXHOJIOTUH IS
BBITIOJTHCHUS 3amaq
npo(hecCHOHABHON IEITeIbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3,
9.411-o/c, 9.5I1-o/c, 10.1, 10.2,
10.3I1-o0/c, 11.1IT-0/c

OreHnBaeMast TUCKYCCHSI 110
BOIIPOCAM JIEKIIUU

Pa3paboTka MEHTaNbHOW KapThl B
MHHH TpyTIax
Bermonnenue u 3amura
ma00paTOPHBIX paboOT
[IpencraBnenue
MPAaKTHYECKUX PadboOT
[TpencTaBnenue ycTHBIX COOOMICHUH
C Mpe3eHTalMe, OArOTOBIECHHBIX
IO TIEPEYHI0 UCTOYHUKOB,
PEKOMEHIOBAHHbBIX IPEIo/IaBaTeieM

pe3yJbTaToB

OK 04. D pexTrBHO
B3auMoOjieiicTBOBaTh M paboTaTh B
KOJUIEKTHBE M KOMaH e

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3,
5.1-54, 6.1-6.3, 7.1-7.3, 8.1, 8.2,
9.1-9.3,

9.411-o/c, 9.5I1-o/c,
10.3I1-o0/c, 11.1IT-0/c

10.1, 10.2,

O6cyxaeHne o BOIIpocaM JIEKIHH
IIpencraBnenue pe3yNbTaToB
MIPAKTUYECKUX paboT

3amuTa TBOpYECKHUX padboT

3amuTa UHIUBHUIYaJIBHBIX IIPOEKTOB

OK 07. CopeiicTBOBaTh COXpaHEHUIO
OKpY’KalomIeH cpexpl,
pecypcocOepexeHHIo, MIPUMEHSTH
3HaHU

00 W3MEHEHUW KJIMMAaTa, MPHUHIUITEI
6epexKIMBOTO MIPOU3BOJICTBA,
a3 pexTrBHO AECTBOBATH

B UPE3BBIYAIHBIX CHTYaIHIX

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,
8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1, 10.2,
10.3IT-o0/c, 11.11T-0/c

OO6cyxIeHne 110 BOTIPOCaM JICKIHN
3arnoHeHNEe CPaBHUTENBHBIX TaOJINI]
TectupoBanue

VYcTHBIi onpoc

WumuBuyansHas caMOCTOSTENIbHAs
pabora
IIpencraBnenue
MIPAKTUIECKUX paboT
Kontpomsabie paboThI
3amuTa TBOpUECKUX paboT

3anuTa HHIUBUIYATBHBIX TIPOEKTOB
Brmmonnenune 3amannii
IIPOMEKYTOUHON aTTecTaluu

pe3yIbTaToOB

& [IpodeccronanbHO OPUEHTUPOBAHHOE COAEPKAHKUE (CONEPKAHNUE MTPUKIIALHOTO MOJLYJIS)
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