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1. O0mas xapakrepucTuka pado4eii mporpaMMsbl

0o01eo0pa3oBaTe/IbHOM JTUCHUILIMHBI «broJorus)

1.1. MecTo AuCUMIUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOW NMPOrpaMMbl
CIIO:

O6meobpa3oBaTenbHas AUCHUILINHA «bUoOIOTHS» SBISIETCS 00A3aTEILHOMN
yacTblo  0OlIe00pa30BaTeIbHOrO IHUKJIAa 00pa3oBaTENbHOW MPOrpaMmbl B

cootBercTBUM ¢ PI'OC CIIO no npodeccuu 43.01.09 IloBap, konauTep.

(npogeccuu/cneyuanvrocmu)

1.2. llenu u nuiaHupyeMble Pe3yJbTaThl 0CBOEHHS TUCIUIINHBI:
1.2.1. Heab TUCHUIINHBI

Conepxanue nmporpaMmsbl 0011e00pa3oBaTeIbHON TUCIUIUIUHBI « bronorus»
HAIlpaBJIEHO Ha JIOCTHI)KCHHE pPe3yJbTaTOB €€ HU3YYeHUS B COOTBETCTBUHU C
tpeboBanusiMu DPI'OC COO c¢ yuyerom mnpodecCHOHATBHONW HAaMpaBICHHOCTH
®OI'OC CIIO. lenp n3ydeHus mUCHUIUTMHBI «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOy4YaloIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHu3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ MPUOOpPETCHHE YMEHH
UCIIOJIb30BaTh 3TH 3HAHUSA MJIsi TPAMOTHBIX JIEWCTBHM B OTHOLICHUU OOBEKTOB
’KUBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MTPOOJIEM.
JlocTkeHue 1enu u3ydeHus AUCHUIUIMHBL «buosnorus» Ha 0a30BOM ypoBHE
o0ecreuynBaeTCs PEIICHHEM CIICTYIOIINX 3a/1a4:
o OCBOCHHE OOYYAIOIIMMHKCS CUCTEMBbI 3HAHHM O OHMOJOTHYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MpaBUiax, CIyKalluX OCHOBOM
st popMUPOBaHMS TPEJCTABICHUH O E€CTECTBEHHO-HAYYHOU KapTHHE MHPA,
0 METOJaX HAyYHOTO TMO3HAHUSA, CTPOCHHH, MHOTOOOpa3wu WU OCOOCHHOCTSIX
KUBBIX CHCTEM pa3HOTO YPOBHS OpraHM3alMd, BBIIAIONIUXCS OTKPBITUSIX U
COBPEMEHHBIX UCCJIEI0BaHUSAX B OUOJIOTHH;
o dbopmupoBaHue y oOydYaromMUXCSd MO3HABATENIbHBIX, WHTEIJIEKTYaJIbHbBIX

U TBOPYECKHX CIIOCOOHOCTEH B MpOlieCCe aHaIW3a JAHHBIX O MYyTSIX Pa3BUTHS
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B OMOJIOTMM Hay4YHBIX B3IJISIIOB, MJIEH M MOJXOJOB K U3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YpOBHS OpraHu3alluy;

. CTaHOBJIEHHE Yy oOOydarommxcsa oO0mell KyJabTypbl, (YHKIIHMOHAIBHOM
IPAaMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHSATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa >KUBOW MPUPOABI HA OCHOBAHUU 3HAHUN U ONBITA, MOJYYCHHBIX MPHU
U3y4eHUH OUOJIOTUH;

o dopMupoBaHue y O0Oy4arolMXCs YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JEATEIIbHOCTH 4YeJOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTHI U arpoOUOTEXHOIOTHIA;

o BOCITUTAaHKE YOEKIEHHOCTH B BO3MOXKHOCTH MMO3HAHUS YEJTOBEKOM >KUBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS dTUUECKUX
HOPM TIPU MPOBEJICHUH OMOJIOTHYECKUX UCCIIEIOBAHUIT;

o OCO3HAHUE IICHHOCTH OWOJOTUYECKUX 3HAHWUU JJI TIOBBIIICHHS YPOBHS
AKOJIOTHYECKOUN KYJIbTYpBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

o NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUU B MOBCEIHEBHON KU3HU
JUTSL OLEHKH TIOCJEICTBUIM CBOEH NEATEIbHOCTU MO OTHOIICHHUIO K OKpYKaromen
cpene, COOCTBEHHOMY 370pOBbIO, 000CHOBaHHUE U COOJIIOICHUE MEp

1.2.2. Ilnanupyemble Ppe3yJbTATbl OCBOEHHSI 001Ie00pPa30BaTEILHOM
aucuMILIAHBI B c00TBeTCTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6mume xkomnetrenuu (nanee — OK) u npodeccruonanbHbie KOMIIETSHIINH (J1aee —
I[IK) ®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMHM, METANPEIMETHBIMU
U TPEeIMETHBIMH pe3yibTaTaMu oO0yueHus Oa3oBoro ypoBHs (mamee — [IPO)

®I'OC COO npencraBieHbl B TA0IHIIE:



Koa n Inanupyemsble pe3yJibTAThl 0CBOCHHUS TUCHHMIINHBI

HanMeHOBaHHe

q’OPM“pyeM”UX O6mue’ JIMCuUILIHHAPHbIE

KOMIIeTeH Ui
OK 01. BeiOupars | JInuHOCTHBIE pe3yabTaThl JOJDKHBI oTpakate B dactu: | [IP6 1. ChopmupoBaHHOCTH 3HAHMH O MecTe M POJIM OMOJIOTUU
CIOCOOBI  pemIeHus | TPYIOBOTO BOCTIUTAHHUS: B CHCTEME HAy4YHOTO 3HaHUS; (QYHKIMOHAIHHON TPaAMOTHOCTH
3a1a4 - TOTOBHOCTh K TPYAY, OCO3HaHHME IEHHOCTH MAacTEpCTBa, | YEIOBEKa ISl PEHICHUS )KU3HEHHBIX TPOOIIeM.
npodeccuoHaIbHON | TPYHOJIO0HE; [1P6 2. ChopMUpOBAaHHOCTH YMEHHS DPACKPBIBATH COJIEPIKAHHE
JEATEbHOCTH - TOTOBHOCTh K AKTHBHOHM JEATEIEHOCTH TEXHOJOTMYECKOW | OCHOBONOJATAIOMIMX OWOJIOTHYECKUX TEPMHUHOB W  TIOHSTHH:
MPUMEHUTEITEHO " COITHAITbHON HaIpPaBJICHHOCTH, CIOCOOHOCTH | J)KM3Hb, KJI€TKa, TKaHb, OpraH, OpPraHW3M, BHJ, MOIYJISIHS,
K Pa3IMYHbIM | HHULUHUPOBATH, IJIAHUPOBATh U CAMOCTOSATEIBHO BBIMIOJIHATE | SKOCUCTEMa, OMOlIeH03, Onocdepa; Mmetabonn3M (0OMEH BEUECTB
KOHTEKCTaM TaKyIo JIeSITeIHbHOCTH; UM TIpeBpalleHWe DSHEPruH), TOMeocTa3  (CaMOperyssnus),

- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHaATBHOU
JIESITECIBLHOCTH.

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIbHBIMA YU€OHBIMU TTO3HABATEILHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEBLHO (HOPMYIMPOBATh M aAKTYATU3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBaTh CYIIECCTBEHHBIH TMPHU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KiacCu(UKAIMU U 0000IICHUS;

- OMIPEICIIATH 1EJU JeATEILHOCTH, 3aaBaTh TapaMeTpPhl

Y KPUTEPHUHU UX TIOCTHKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS

B pacCMaTPUBACMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JCSITCIBHOCTb, OIICHUBATH
COOTBETCTBUE pE3yIbTaTOB IENsIM, OIIGHWBAaTh PHUCKHU

OmocuHTe3 OenKa, CTPYKTypHas OpPraHMU3aIUsl JKUBBIX CHCTEM,
JIMCKPETHOCTD, CaMOPETyJISINS, CaMOBOCITPOU3BEACHUE
(penipoayKIus), HaCJIEACTBEHHOCTD, W3MEHYHBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBASI OPraHU3AIIHSI.

ITP6 3. CdopMHpOBAaHHOCT, yYMEHHS PACKPBIBATh COJACPKAHUE

OCHOBOTIOJIATAIONIUX  OMOJIOTHYECKUX TEOPUH W  THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallUOHHOM, 3BOJIIOIMOHHOM,
MIPOMCXO0KICHHS )KU3HU U YEJIOBEKa.

I1P6 4, CdopMHupOBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OMOJOTUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH
(I Mengensa, T. Moprana, H.M. BaBwioBa, 3. I'ekkens,
®. Mrwomnepa, K. bapa), rpaHuiibl uX TPUMEHUMOCTH K JKUBBIM
CHCTEMaM.

ITP6 5. IlpuoOpereHne ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HaHUs, UCTIOIb3yEeMbIX B OMOJIOTHUN: HAOIIOACHHUS

Y ONMCAHMS KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUI; OpraHu3aluu

! Vka3pIBaloTCA TMYHOCTHBIE M METATpeIMETHEIE pe3ynbTathl i3 T'OC COO, B hopMHUpPOBAHHH KOTOPHIX yUacTBYET 00IIe00pa3oBaTenbHas TUCIHIITHHA.

2 [lucuurmHapHbIE (IPEAMETHBIE) PE3YIIBTATH YKA3hIBAIOTCA B COOTBETCTBHH € MX NMOMHBIM IepeuneM Bo ®I'OC COO. [IpeaMeTHbie pe3ynbTaThl 6a3osoro yposHs (IIP6) HymepyroTcs
B cootBercTBUH OI'OC COO (IIpuka3z Munobprayku Poccun ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 1.).
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MOCJIEACTBUM JCATEIbHOCTH,

0) 0a30BBIC UCCIICAOBATCIIBCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIICI0BATEIbCKON

158 HpOGKTHOfI JCATCIIBHOCTH, HaBbIKaAMH pa3pCuiCHuAd
mpooem;

- BBIABJIATH IPUYUHHO-CJICACTBCHHBLIC CBA3U

" aKTYAJIM3UPOBATH 3ala4y, BbIIBUT'aTh THIIOTE3Y

€C PCIICHHA, HAXOAWThb APrymMCeHTHI JIsA J0Ka3aTCJIbCTBA
CBOMX YTBEpP)KJICHUM, 3aJaBaTb IApaMeTpbl U KPUTEPUU
peleHus;

- AHAJIM3WPOBATH TIOJYUYCHHBIC B XOJAC PCIICHHUA 3aJdadu
PE3YIbTAThl, KPHUTHYCCKHW OLCHHUBATH HX JOCTOBCPHOCTD,
MMPOTHO3UPOBATh UBMCHCHHUE B HOBBLIX YCIIOBUAX,
pa3pabaTbhIBaTh IUIAH PEIICHUS MPOOIEMBI C YYETOM aHAIIN3a
HMMEIOIINXCA MaTEPUAIIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
-- YMCTh IIEPEHOCUTH 3HAHUS B IIO3HABATCIIBHYIO

Y TIPAKTHYECKYIO 00JIaCTH KU3HEICATCILHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJICH, IIpeJylaraTh OPHTHHAIBHBIC
MTOAXOJIbI M PEIICHUS

U TIPOBEACHHUS OHOJOTHYECKOTO OKCIEPUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCICIyeMbIMU
BEJIMYUHAMU, 00BsICHEHUS MOJTyYEHHBIX pe3yIbTaToOB
U (GOPMYIHPOBAHUS BBHIBOJIOB C HCIIOJB30BAHHEM HAyIHBIX
IIOHATUI, TEOPUI U 3aKOHOB.

[TP6 6. CdhopMHUPOBAaHHOCTH YMEHHUS BBIJCIATH CYIIECTBEHHBIC
NpU3HAKA  BHPYCOB, KJIETOK  TPOKAPHOT U  DyKAPHOT;
OJIHOKJICTOYHBIX WM MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOTEOIEHO30B U IKOCUCTEM; OCOOECHHOCTH IPOIIECCOB OOMEHa
BEIICCTB M TIPEBPAICHHUS DHEPrUU B KIETKe, (OTOCUHTE3a,
TUTACTHYECKOTO W DHEPreTHYeCKOro OoOMEeHa, XEeMOCHHTE3a,
MHUTO3a, Melo3a, OIUIOAOTBOPEHHS, PA3BUTHUS M Pa3MHOXKCHUS,
MHAUBUAYaAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHesa), 60pbObI 3a

CYLIECTBOBaHME, €CTECTBEHHOIO O0TOOpa, BUA000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOWTaHWs, BIIUSHUS
KOMIIOHCHTOB OKOCHUCTEM, AHTPOITIOTCHHBIX N3MEHEHUH

B DKOCHUCTEMAaX CBOCH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpaIieHne YJHEPTUU B Orocdepe.

I[TIP6 7. CdopMHpOBAaHHOCTH, YMEHHS MPUMEHSTH TMOJy4YEeHHBIE
3HAHUS U OOBSCHEHHsI OMOJIOTMYECKUX IMPOLIECCOB W SIBJICHUM,
JUTSL IPUHSATHS PAKTHYECKUX PEIICHUH B TIOBCETHEBHON KU3HU

Cc 1enplo oOecrieueHuss O€30TACHOCTH CBOETO 3JI0POBbS U
3JI0POBbsI OKPYXKAIOIIUX JIFOJICH, COOIOIEHUsT 370pOBOro olOpasa
YKU3HU, HOPM TPAaMOTHOTO TIOBEJICHUS B OKPY)KAIOIIEH MPUPOTHOM
cpezie; MOHMMaHUE HEOOXOIMMOCTH MCIOJIb30BAHUS JIOCTHKCHHUN
COBPEMCHHOM OHOJIOTMM M OMOTEXHOJIOTUH JUIS PAIllMOHAILHOTO
MIPUPOIOTIOTE30BAHHUS.

[1P6 8. CdopMupOBaHHOCTH YMEHHUS peliaTb OHOJOTHYECKHE
3aJ[a4¥, COCTABJIATh TCHOTHITMYCCKUE CXEMBbI CKPCITUBAHHMSI

JUIL pasHbIX THIIOB HACIECIOBAaHHUS IPH3HAKOB Y OPraHU3MOB,
COCTaBIIAATh CXEMBI TIEPEHOCA BEIIECTB U YHEPTUU B IKOCHCTEMAX
(uenu MUTaHUs, MUIIEBBIE CETH).

I1P6 9. CdopMUPOBAaHHOCTb YMEHHUH KpPUTHYECKH OLIEHUBATH
nH(GOPMaIIMI0 OHOJIOTHYECKOTO  COJACPKAHMSI, BKIIOYAOIIYIO




IICEBJOHAYYHbIE 3HAaHUS M3 PA3JIMYHbIX HCTOYHHUKOB (CpeicTBa
MaccoBOi HMH(OpPMALUU, HAYYHO-TIONYJISPHBIE MaTepHasbl);
UHTEPIPETUPOBATH TUYECKUE aCIeKThI COBPEMEHHBIX
HCCIIEI0OBAaHU B  OHMOJIOTMH, MEAMIMHE, OHOTEXHOJIOTHH;
paccMaTpuBarth  INIOOAJNbHBIE  3KOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIEHHIO K HHM
COOCTBEHHYIO TO3UIIUIO.

ITP6 10. CdopMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
uHOpPMALlMM U3  HECKOJBKMX  HCTOYHUKOB,  IPaMOTHO
MCII0JIb30BaTh MOHITUHHBIN anmnapar OMOJ0THI

OK 02.
Hcnonb3oBarh
COBPEMECHHBIC
CpeIcTBa  TIOWCKa,
aHaJIn3a

U HUHTEpHpEeTaluu
nHpopMmaruu

1 WH(pOpMAIMOHHBIC
TEXHOJIOTUHU JUIs
BBITIOJIHEHUS  3a/1a4
npodeccuoHaIbHON
NesITeNIbHOCTH

JIMIHOCTHBIE pe3yabTaThl JIOJDKHBI OTpakaTb B YaCTH:
IIEHHOCTH HAyYHOTO ITO3HAHUS:

-C()OPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd W OOIIECTBEHHOM
TIPAKTHKH, OCHOBaHHOTO HA  JWajore  KYyJIbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJITYPHOM MHPE.

MertanpeaMeTHbIe pe3ynbTaThl JOKHBI OTPaXKaTh:
OBnazneHue yHUBEPCAIbHBIMU Y4€OHBIMU MTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHdopmarmen:

- BJIaJCTh HaBbIKaMH MMOJIYUCHHA I/IH(l)OpMaI_II/II/I
u3 HCTOYHHKOB Pa3HbIX THUIIOB, CaMOCTOATECIBPHO
OCYHICCTBJIATD IIOHUCK, aHaJIu3, CHCTEMAaTHU3aluIo

Y MHTEpHpeTanuo WH(OpMAalMU pa3iHuuHbIX BUJIOB U (HopM
MIpe/ICTaBJICHHUS;

- OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(OPMALIHH,
€€ COOTBETCTBHE MPABOBBIM U MOPAJILHO-ITUYECKUM HOpMam

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJTU OMOJIOTHH

B CHCTEME HAyJYHOTO 3HAaHWS, (DYHKIMOHAIBHON T'PAMOTHOCTH
YeJIoBeKa [Tl PEIICHUS KU3HEHHBIX TPOOJIeM.

[1P6 7. CdopMupOBaHHOCTh YMEHHSI MPUMEHATH IMOJIy4YECHHbIE
3HAHUS I OOBSICHCHHSI OMOJIOTHYECKHX TPOIECCOB U SIBIICHHUM,
JUTS IPUHATHUS PAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

C Ienpl0 oOecriedueHHs OE30MacCHOCTH CBOETO 3J0POBBS H
3I0POBBSI OKPYKAIOIIUX JIIOJIeH, COOOIEHUs 370pOBOTO o0Opa3a
W3HU, HOPM I'PaMOTHOTO TIOBEJEHHUS B OKPYXKAIOUIEH MPUPOTHON
cpelie; TOHUMaHUE HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHOI OHOJOrMM M OMOTEXHOJOTHH JUIsl pallOHAIBHOTO
MIPUPOIOTIOIHL30BAHUS.

ITP6 10. ChopMupoBaHHOCTH, YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOrMYECKOM
uHGOpPMAllMK U3  HECKOJbKMX  HCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh MOHITUWHBIN anmapar OMOJI0THI

OK 04. 3ddexruBHO
B3aMMO/IEiCTBOBATh
U paboTaTh

B KOJIJIEKTHBE

Y KOMaHJe

JInuHOCTHBIC pe3yibTaTbl OOJUDKHBI OTpaAXaTb B YaCTH:

OEHHOCTH HAYYHOTO IIO3HAHUA: OCO3HAHUC ILICHHOCTU
Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATDH
MPOCKTHYIO n HCCJICO0BATCIILCKYHO ACATCIIBHOCTD

WHAWBUAYAJIBHO U B I'PYIIIC.

[1P6 5. IlpuoGpetenue ompiTa MPUMEHEHHUS] OCHOBHBIX METOJIOB
HAy4YHOTO TO3HAHUS, UCTIONB3yEeMbIX B OMOJIOTHU: HAOMIOICHUS U
ONMCAHUs KUBBIX CUCTEM, MPOLECCOB U SBJICHUI; OpraHu3alu u
MpOBEJCHUST  OMOJIOTUYECKOTO  SKCIIEPHUMEHTA,  BBIIBHKCHUS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXKAY HCCIEIYyEeMbIMHU




MeranpeaMeTHbIE pe3ybTaThl JTOJDKHBI OTPAXKATh:
OsBnaacHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU:

0) coBMeCcTHas ACSITEIbHOCTD:

- IOHUMATh M UCTIOJIB30BATh MPEUMYIIIECTBA KOMaHIHOM

Y UHJIMBUIYAJIbHOU pabOTHI;

- IIpUHHUMATDh meian COBMECTHOU JACATCIIbHOCTH,
OpPraHru30BBIBATE 1 KOOPAWMHHUPOBATH I[GI\/'ICTBI/IS{

M0 €€ JOCTIKCHHUIO: COCTaBIATh IUIAaH  JICHCTBHIA,
pacnpenensstb poOJAM C YYETOM MHEHUW YYaCTHUKOB

00Cy)XJaTh pe3ylbTaThl COBMECTHOM pabOThI

BEJIMYMHAMU, OOBSICHEHHS MOJYYEHHBIX PE3yJIbTaTOB
U (QopMynHpOBaHHS BBIBOJAOB C HCIHOJH30BAHUEM HAyYHBIX
IIOHATUM, TEOPUI U 3aKOHOB

OK 07.
ConeiicTBOBaTh
COXPaHEHUTO
OKpy)Karomen

CpeIbl,
pecypcocOepekeHH
10, MPUMEHSITh
3HAHUA

00 W3MEHEHUU
KJIUMaTa, MPUHIIMUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ heKTUBHO
JIEUCTBOBATE

B Ype3BhIYAITHBIX
CUTYaIUIX

JIngHOCTHBIE pe3yibTaThl JOJDKHBI OTPaXXaTb B YaCTHU:
9KOJIOTUYECKOTO  BOCMUTAaHHS: -  C(HOPMHUPOBAHHOCTH
9KOJIOTUYECKOU KYJIbTYphI, MOHUMAHNE BIHMSHUS COIMAIHHO-
SKOHOMUYECKHUX TIPOIIECCOB HA COCTOSTHUE TIPUPOTHOU

U COIMAIBHOM Cpejbl, OCO3HAHWE TJI0OATLHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;

- IUIJAHUPOBAHME W  OCYIIECTBICHHE  JCHCTBUUA B
OKpY)Kalollel cpelie Ha OCHOBE 3HAHUSA IIEJIEH yCTOMYMBOTO
Pa3BUTHS YEIIOBEUECTBA;

- aKTHUBHOE HENpHUATHE JCUCTBUM,
OKpYXaloIlen cpeje;

- YMCHHE MIPOTHO3UPOBATH HEOJIaronpusITHbIC
9KOJIOTUYECKHE TIOCIEACTBUS MPEIAITPUHUMAEMBIX JIEHCTBHM,
MPEAOTBPAIATh UX;

- pacUIMpEHHE OIbITa
HaIpaBJICHHOCTH.
MetanpeaMeTHble pe3yinbTaThl J0KHBI OTPaXKaTh:
OgnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) coBMeCTHas ACSATEIBHOCTD:

- MOHUMATh M HCIIOJIb30BaTh IPEUMYILECTBA KOMaHAHOU
Y UHAUBHUIYaJTbHOU paboTHI;
- MIPUHUMATD (S 078

IIPUHOCAIIUX BPEA

JACATCIIBHOCTH 9KOJIOTHYECKOH

COBMECTHOM JACATCIIBHOCTH,

I1P6 5. TlpuoOpereHne ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO TO3HAHUS, UCIIOIb3yEeMbIX B OHOJIOTHN: HAOIIOACHHUS

W OITMCAHUS KUBBIX CHCTEM, IPOIIECCOB W SBJICHHIA, OpraHU3aI[UH
U TIPOBEACHHUS OHOJOTHYCCKOTO OKCIECPHUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBIABICHUS 3aBHUCHUMOCTH MEXAY HCCIICIYeMBIMA
BEJIMYMHAMU, OOBSICHEHHSI ITOJIyY€HHBIX Pe3yIbTaTOB

U  (GOpMYyIMPOBAHUSA BBIBOJIOB C HCIIOJIB30BAHMEM HAyYHBIX
MOHATHH, TEOPUIN U 3aKOHOB.

I[TP6 6. CdhopMUpOBAaHHOCTh YMEHHUS BBIACIATH CYIIECTBCHHBIC
OpU3HAKA  BHUPYCOB, KJIETOK  MPOKApHUOT U  DYKAPHUOT;
OJIHOKJICTOYHBIX Y  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHOreo1eHO30B U AKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEUIECTB M MIPEBpAIICHHUs HSHEPruu B KIETKe, (OTOCUHTE3A,
IUIACTUYECKOTO U DHEPreTHMYecKOro oOMeHa, XEeMOCHHTE3a,
MHUTO33a, MeH03a, OIUIOAOTBOPEHHUS, Pa3BUTHS H Pa3MHOXKEHUS,
WHAUBUAYAILHOTO Pa3BUTHUS Opranu3Ma (OHTOTreHesa), 00pbObI

3a CYILeCTBOBAaHHE, ECTECTBEHHOTO OTOOpa, BUA00Opa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelleé OOUTaHMsI, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOTIOT€HHBIX M3MEHEHUN
B DKOCUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U MpeBpallieHrne 3Heprun B ouocgepe.

[1P6 7. CdopMuUpOBaHHOCTh YMEHHsI TPUMEHATH MOJIy4YCHHBIC
3HaHMsI Ui OOBSICHEHUS] OMOJIOTUYECKUX MPOILIECCOB U SIBJICHHIA,




OpraHru30BbIBATH )41 KOOpAUHUPOBATH I[Gf/iCTBPISI
0 €€ JOCTIKCHHUIO: COCTaBIATh INIAH  JICHCTBHI,
pacnpenensatb poOJaM C YYETOM MHEHUW YYaCTHUKOB

00CyX/1aTh pe3yabTaThl COBMECTHOM PabOTHI

JUIS TIPUHATHUS TPAKTUUECKUX PEIICHUN B MOBCEJIHEBHOM >KU3HU
c 1menplo obecreueHHss O€30MACHOCTH CBOETO 3JI0POBbS U
3I0pOBBSI OKPYKAIOMIMX JIOACH, COOMOACHUs 340poBOro obOpasa
’KM3HH, HOPM I'PaMOTHOIO MOBEJICHHS B OKPYKAIOLIEH TPUPOIHOM
cpeze; MOHMMaHUuEe HEOOXOAMMOCTH MCHOJIB30BAHUS JOCTHKCHUN
COBPEMEHHOM OWOJIOTHM M OMOTEXHOJOTHUH U PAllMOHAIBLHOTO
IIPUPOIOTIOJIB30BAHMS

K 1.1-1.5
1K 2.1-2.8
K 3.1-3.5
1K 4.1-4.5
IIK 5.1-5.5

JIuyHOCTHBIE pe3yibTaThl JOJDKHBI OTPaXaTb B YaCTHU:
9KOJIOTUYECKOTO  BOCMUTAaHMUS: -  C(HOPMUPOBAHHOCTH
9KOJIOTUYECKOU KYIbTYphI, MOHUMAHNE BJIMSHUS COIMAIHHO-
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHOU

W COIMATBHOM Cpefpl, OCO3HaHUE TJI0OOATLHOTO XapaKTepa
9KOJIOTMYECKUX MPobIIeM;

- IUIAHMPOBAaHWE W  OCYIIECTBJICHUE  JIEWUCTBUH B
OKpY)Kalolllel cpelie Ha OCHOBE 3HAHUSA IIEJIEH yCTOMYHBOTO
Pa3BUTHS YEIIOBEUECTBA;

- QaKTHUBHOE HENpUATHE CUCTBUM,
OKpYKalolllel cpene;

- YMEHHUE MIPOTHO3UPOBATH HeOaronpusiTHbIE
9KOJIOTHYECKHE MOCIEACTBUS NMPEANIPUHUMAEMBIX JECHCTBHM,
pEeAOTBPALLATh UX;

- pacIIUpEHHEe OIbITa
HaIlpaBJICHHOCTH.
MeranpeaMeTHbIe pe3yiabTaThl TOKHBI OTPAXKaTh:
Osnanenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NIEUCTBUSIMU:

0) coBMeCTHas ACATEIHHOCTD:

- MOHUMMATh M HCIIOJIb30BaTh IPEUMYILECTBA KOMaHIAHOU
Y UHAUBHUIYaJIbHOM paboTHI,

MPUHOCSIIUX BpPE.

JACATCIIBHOCTH 9KOJIOTHYECKOH

- MPUHUMATh Lean COBMECTHOM JIeSITeILHOCTH,
OPraHu30BbIBaTh u KOOPAUHUPOBATH JneicTBUs
N0 €€ JIOCTIDKCHUIO: COCTaBJISTh IJIaH  JICUCTBUIM,
pacnpenensatb poad C YYETOM MHEHHUH YYaCTHUKOB

00CY)KJaTh pe3yNIbTaThl COBMECTHOUM pabOoThI

I1P6 5. TlpuoOpereHue omnbiTa MPUMEHEHUS OCHOBHBIX METOJIOB
Hay4HOTO TMO3HAHUS, UCIIOIB3YEMbIX B OMOJIOTUN: HAOIIOACHHS

Y OTHMCAHMS KUBBIX CUCTEM, MIPOILIECCOB U SIBJICHUI; OpraHU3alluu
U TIPOBEACHHS OHUOJOTUYECKOTO OKCIIEPUMEHTA, BBIIBUKECHUS
TUTIOTE3, BBIABJICHHUS 3aBUCUMOCTH MEXKAY HCCICTYEeMbIMHU
BEJIMYMHAMHU, OOBSICHEHHS TIOJyYEHHBIX PE3YIHTAaTOB

u  (HopMyIMpOBaHUS BBIBOJOB C HWCIOJb30BAaHUEM HAyYHBIX
MOHATUI, TEOPUN U 3aKOHOB.

[TP6 6. ChopMHPOBAaHHOCTH YMEHHUS BBIJCIATH CYIIECTBEHHBIC
NpU3HAKW  BHUPYCOB, KJIETOK TMPOKAPHOT U  DYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B M YKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEUIECTB M NPEBpAIICHHUS HSHEPrud B KIETKe, (OTOCUHTE3A,
IUIACTUYECKOTO U DHEPreTHMYecKOro oOMeHa, XEeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOJOTBOPEHHUS, Pa3BUTHS M Pa3MHOXKEHUS,
WHIUBHIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 60pbhObI

3a CyILECTBOBAHHE, ECTECTBEHHOTO OTOOpa, BUA00Opa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelle OOUTaHMsS, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOTIOT€HHBIX WU3MEHEHUN
B 9KOCUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpallleHUE SHEPTuu B buocdepe.

[1P6 7. CdopMupoBaHHOCTh YMEHHSI MPUMEHATH IMOJy4YCHHBIC
3HAaHUA U1 OOBSICHEHHsS] OMOJIOTHYECKHX MPOIECCOB U SIBICHUH,
JUISL IPUHATUSL NPAKTUUECKUX PEIICHW B MOBCEIHEBHOM KU3HU
C uenblo obecriedyeHus OE30MACHOCTH CBOETO 370POBbSl U
3I0POBbsI OKPYKAIOIIUX JFOJIEH, cOOM0IeHUsT 30poBOro obpasza
’KW3HU, HOPM IPaMOTHOT'O MOBEJICHUs B OKPYXKaIOIIeH TpUpOIHON
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cpeze; MOHMMaHUE HEOOXOAMMOCTH MCHOJIb30BAHUS JIOCTHKCHUN
COBPEMEHHOM OMOJIOTMH M OMOTEXHOJOTHHA U pallMOHAIBLHOTO
PUPOOTIOIH30BAHNUS
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2. CTpyKTYypa H cofep:kaHue 00111e00pPa30BaTENbHOM TUCIUIINHBI

Bua yueoHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4.

TEOPETUUYCCKUE 3aHSATHUS 49
MPaKTUYECKHUE 3aHITH 16
nabopaTOpHBIC 3aHATHUS 5
OcHoBHoOE cofep:kanue’ 59
IIpo¢deccuoHaIbHO OPHEHTHPOBAHHOE COJIepKaHUe (CoAepKaHue 13
NPUKJIATHOTO MOAYy.Is1)*

IpomexyTounas aTTecTanus” (1uddepeHIpoBaHHbIH 3aueT) 2

2.1. O0bemM TUCHUILIMHBI U BUABI y4eOHOH padoThl

3 OcHOBHOE COIEPKAHHME BKIIOYAET COMEPIKATEIbHBIE IMHAHM MO ydeOHOMY mpeaMmeTy «buomorus» (6a30BBIi ypOBEHSD)
®DenepanbHO 00pa30BaTEIBHON MPOTPAMMEBI CPEIHEr0 OOIIEeTro 00pa3oBaHMA, YTBEP)KIESHHON NpHKa3oM MUHHCTEpCTBA
npocBemmennst Poccniickoit @enepammu ot 18 mas 2023 1. N 371 (B penakiuu [Ipukaza Munnpocsemenust Poccun ot 9
okTsi0ps 2024 r. N 704).
* TIpohecCHOHANBHO OpPHEHTUPOBAHHOE COJIEPKAHUE MOXET OBITh pacmpenelieHo Mo pasieinaM (TeMam) Hiu
CKOHIIEHTPHPOBAHO B paznene [IpukiagHoi Moxyib.
®> dopMa NPOMEKYTOUHOM ATTECTALMH M KOIMYECTBO YaCOB, OTBOJAUMBIX Ha €€ MPOBEICHHUE, PETIAMEHTHDPYIOTCS YI€OHBIM
wradom OIT CIIO.
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

HanMenoBamHme Couepmaﬂene y4eOHOro Mmarepuasa (0CHOBHOE U leO(l)eCCI/IOHaJIBHOU Obnem ®opmupyemble
OpPHEHTHPOBAaHHOE) , J1A00PAaTOPHbIE U NPAKTHYECKHE 3AHATHS, IPUKIATHOH MOIY.JIb KOMIIeTeHI[UH
pa3iesioB U TeM 4acos
(IpH HAJIMYUM)
1 2 3 4
OcHoOBHoOe coJiep:kaHue
Pa3nes 1. buojiorus kak Hayka. 7KuBble cHCTeMbI M HX OPraHHM3AIUsA 2
Tema 1.1. CopepxaHue yueOHOTO MaTepralia 2
buonorus buonorus — Hayka o xuBoil npupoje. CBsi3u OMOJIOTHH C 00IIECTBEHHBIMH, TEXHUYECKUMU U
B CUCTEME HayK. JNPYTMMHU €CTECTBEHHBIMU HayKaMu, GUIOCO(pUel, peluruei, 3TUKOM, SCTETUKONW U MPaBOM.
Oobmas Ponp Ouonornu B (QopMHUpOBAHMHM COBpPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKkTepUCTHUKa OMOJIOTUYECKHUX HaYK.
KU3HU MeTtoibl TO3HAHUS KUBOM MpPHPOAbI (HAOMIO/EHUE, YKCIEPUMEHT, ONUCaHHE, U3MEpPEHUE, OK-02
KJ1accuuKaIys, MOJISTMPOBAHNE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).
Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus Onosnoruu. OTianure KUBBIX CUCTEM
OT HeopraHu4deckou nmpupoabl. CBOHCTBa OMOCKCTEM M X pa3HOOOpasue.
YpoBHH OpraHu3aluu onocucTem: MOJIEKYJISIPHO-T€HETHYECKU, KJIETOYHBIH,
OpraHW3MEHHBIN, TOMYJSIITHOHHO-BUIOBOM, 3KOCHUCTEMHBIM (OMO - TEOIEHOTHYECKHUH),
OorochepHbIi
Pa3nen 2 XumMuveckuii COCTaB M CTPOEHHE KJIETKH 10
Tema 2.1. Coneprkanue y4eOHOro MaTepuasa 2
XUMHUYECKUH cOCTaB | XMMUYECKUN COCTaB KJICTKH. XHUMHUYECKHE JJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOJIEMEHTHI.
KJeTku. Boaa Bona u Munepanbhbie BemecTBa. DOYHKIMHM BOJbI M MHUHEPAJbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHbIE [loanepsxanue ocMOTHYECKOTO OamaHca
BCIICCTBA IIpakTryeckoe 3ansTHE 1
Ne 1 «buonornyeckass pojib MUHEPAIBHBIX BELIECTB B OOECHEUEHUU >KU3HEICATEIbHOCTH
OpPraHu3MOB, IIPOSBICHUA nucOananca MUHEPAIbHBIX 3JIEMEHTOB» OK-01, OK-02,
Tema 2.2. Copepxanue yueOHOro Matepuala 2 OK-04

& O6pasoBarenpHas OPraHU3alys BIPABE CAMOCTOATENBHO OIPENENATh MOCIEN0BATENBHOCTE H3YIEHHS PA3AeIoB U TEM, BXOMAMIUX B HHX, 4 TAKKE IIEPEPACIIPENEIATH KOIHIECTBO
4acoB JUIsi OCBOCHUsI OOYYAIONIMMHUCS y4eOHOTO Marepuana, C Y4eToM JIOTUKH (DOPMHUPOBAHMS MPEIAMETHBIX PE3YNbTATOB, OOMMX M MPO(ECCHOHATBHBIX KOMIIECTCHIIHH,
MEXIIPEIMETHBIX CBS3€H ¢ APYrUMHU AUCIUILIHAMHA 00Ie00pa30BaTELHOrO 1 00MIETIPOdECCHOHATFHOTO MUKIOB yaeOHoro miaHa OI1.

" Yacpl 1a00paTOpHBIX pabOT U NPAKTHYECKUX 3aHATHI yUTEHBI B COAEPIKAHUU Y4eOHOTO MaTepHaia U BXOIAT B OOIIEE KOJIUYECTBO YACOB 10 TEME.
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buosgornuecku
Ba)KHBIE XUMUYECKUE
COEIMHEHUS

benku. CoctaB u cTpoeHne 06e1KoB. AMUHOKHCIOTEI — MOHOMEpPHI OenkoB. Hesamenumbie u
3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBI COCTaB. YPOBHHM CTPYKTYphl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHUUHAs U YETBEPTUYHAs CTPYKTYpa). XUMHUUYECKHUE
cBolicTBa OecnkoB. buomorndeckue ¢yHKuM OenkoB. DEepMEHTHI — OHOJOTHYECKHE
katanm3aropel. CTpoeHne ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CrIenu(pUIHOCTE.
KodepmenTsl. Buramunbl. OTiamuust epMeHTOB OT HEOPTaHUIECKUX KaTaIU3aTOPOB.
YrineBoapl: MOHOcaxapuabl (TIFOKO3a, pubo3a U ne30kcuprbo03a), aucaxapuabl (caxaposa,
JIaKTO3a) M ToJIMcaxapuabl (Kpaxmay, TIWKOTEeH, Ieuirono3a). buomornueckune (yHKIUU
yraeBoaoB. Jlunmuasl:  Tpurimuepuabl, Qocdonunuasl, crepounsl. ['mapodunbHO-
ruipopoOHble cBoiicTBa. buonornyeckue ¢ynkuuum munuaoB. CpaBHEHHE YIIIEBOJOB,
OEKOB W JIMMUAOB Kak HCTOYHHMKOB »Hepruu. Hyxieunnosbie kucnorsl: JIHK u PHK.
Hyxneotuasl — MoHOMepbI HyKJIenHOBBIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u
¢byukiun PHK. AT®: crpoenue u pyHkuuu

JlabopaTtopHbie 3aHsTHs (Ha BEIOOP MPEoaBaTes)

Ne 1 «Onpenenenue Butamuaa C B MPOIyKTaxX MUTAHUSD)

i «OrpeieieHre HaTMIHs KpaxMaia B POIYyKTax MATAHHSD)

i «I'uapodubHO-THAPOGOOHBIE CBOMCTBA JTUIHIOBY»

i «M3ydeHue KaTamuTHYEeCKOW aKTUBHOCTH ()epMEHTOB (Ha IpHUMEpe aMuiIa3bl WM
KaTaJia3bl)»

Tema 2.3.

CtpykTypHO-
(hyHKIMOHAIbHAS
OpraHu3alus KIeToK

Coniepkanue yaeOHOTO MaTepuaa

uTonorust — Hayka o kierke. Kiierounas Teopusi — npuMep B3auMOJICHCTBHS UAeH U (PaKTOB
B HAYYHOM TO3HAHWH. METO bl U3yYCHHS KIIETKH.

Knerka kak menoctHas kuBas cucrema. OOIMe NpU3HAKKA KICTOK: 3aMKHYyTash HapyxHas
MemOpana, mosekyibl JJHK kak reHeTHuecKkuii armapar, CucTeMa CHHTe3a OeKa.

Tumbl  KIETOK: dJyKapuoTHYecKas U NpokapuoTHueckas. (OCOOCHHOCTH  CTPOCHUS
npoKapuoTHUeckor kieTku. Kierounas crenka Oakrepuil. CTpOoeHHE 3YKapUOTHUYECKOU
kieTkd. OCHOBHBIE OTIMYUS PACTUTENBHOM, )KUBOTHOW U rpuOHOM KiIeTkH. [loBepXHOCTHBIE
CTPYKTYpPhI KICTOK— KJIETOYHAs CTEHKAa, IIIMKOKAIMKC, WX (yHkumu. [lnasmarmueckas
MeMOpaHa, ee CBONCTBA U (PYHKIUH.

Huronnasma u ee opranouasl. OgHoMeMOpanHbsie opranouabl kietku: JIIC, ammapar
lompmxu, muzocombl. [loyaBTOHOMHBIE OpPraHOWIBI KIETKU: MHTOXOHIPWU, TUIACTHIBL.
[IpoucxoxxaeHrne MUTOXOHIPHM U TuiacTuA. Bumsl mmactun. HemeMOpaHHBIE OpraHOMIBI
KIETKU: PUOOCOMBI, KIETOYHBIA LEHTP, MEHTPUOIH, PECHUYKH, >KTYTHUKH. OyHKIHUH
OpPraHouJIOB KJIETKU. BkitoueHus.
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Snpo — perynsaTopHblid HeHTp KieTku. CTpoeHue sizpa: siaepHas 000Ji0UKa, Kapuoriasma,
XPOMATHH, SJIPBIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlabopaTopHbie 3aHsTHs (Ha BEIOOP MPEToaBaTelis)

Ne 2 «Ctpoenue kieTku (pacTeHusi, ’)KUBOTHBIC, TPHOBI) U KIETOUYHBIE BKJIFOUCHHS (Kpaxmal,
KapOTHUHOU/IbI, XJIOPOILJIACTHI, XPOMOILIACTBI )»

i «/3y4eHne CTpoeHus! KIETOK PAaCTeHUH, JKUBOTHBIX M OaKTEPH MOJI MHUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpenapaTax U UX OIMCAHUEN

nunu «IIponuriaeMocts MeMOpaHsb! (TJI1a3MOJIN3, JCTUIaA3MOJIN3)

Pasznen 3. KKuzHenessreIbHOCTh KJIETKH

Tema 3.1.
OOMeH BeIIECTB
Y TIPEeBpAIICHHE

SHEPTUHU

B KJIIETKE

Coneprxkanue yueOHOro MaTepuasa

OOMmeH BewiecTB, WK MeTa00JIM3M. ACCUMMIIALUS (TJIACTUYECKUM OOMEH) U TUCCUMMIISLINS
(oHepreTuyeckuil 0OMeH) — JBE CTOPOHBI €IMHOrO Mpoliecca MerabonauzMa. Poib 3axkoHOB
COXpAaHEHHUs BEIIECTBAa U HHEPrMM B MOHMMAaHMU MeTabonu3ma. Tumbsl oOMeHa BEIIECTB:
aBTOTpo(pHBIN U TerepoTpodHbId. Posib (pepMEeHTOB B 0OMEHE BEIIECTB W TPEBpaIICHUN
sHepruu B Kkietke. PorocuHte3. CBeroBas M TeMmHOBas (as3bl (orocuHTe3a. Peakuuu
dbotocunTe3a. IpdexkTuBHOCTD hoTOCHHTE3a. 3HAYCHHE (POTOCHHTE3A TSl KU3HHU Ha 3eMIIe.
Bnusinue ycnoBuii cpenapl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIIEHHS €r0 MPOJAYKTUBHOCTH Y
KyJIbTYPHBIX pacTeHH. XEMOCHHTE3. XEMOCHHTE3UPYIOIIHME OakTepuu. 3HAYCHHE
XEMOCHHTE3a IS ’KU3HU Ha 3emiie.

DHepreTuyeckuii 0OMeH B KiieTke. Pacierienne BelecTs, BbIICICHNE U aKKYMYJIUpOBaHNE
SHEPruu B KJIETKE. DTambl SHEpreTudeckoro oomena. Inmkonu3. bpokenue u ero BUIbL.
Kucnopoanoe oxucienue, uiau kietouHoe apixanue. OkucnutenbHoe (HochopuirpoBaHue.
D¢ hEeKTUBHOCTH PHEPreTUIECKOTO 0OMEHa

Tema 3.2.
Buocunres Oenka

Copepxanue yueOHOro Marepuaia

Peakiun MarpuyHoro cumHTe3a. ['eHermueckas wuHpopmamusa u JHK. Peanuzanus
T€HETUYCCKON MHPOpPMAIIMK B KJIeTKe. [ eHETHYEeCKHi KOJI M €ro CBOMCTBA. TpaHCKPHUIIIUS —
marpuunbeiii cuHTe3 PHK. Tpancmaumss — OwocuHTe3 Oenka. DTanbl  TPaHCISIHH.
KonupoBanue amuHokucioT. Poss pubocom B OMocuHTE3e Oeka

HpaKTqucxoe 3aHATUC

Ne 2 «Pemienue 3aa4 Ha ONIPCACIICHUC ITOCIICAOBATCIIbHOCTH HYKJIICOTUIOB»

Tema 3.3.
Bupycsl

CopepxaHue yueOHOTro MaTepuala

Hexnerounsle ¢popmsl ku3Hu — BUpYchl. Mcropus oTkpsiTis Bupycos (. WM. MBanoBckwuii).
OCOOGEHHOCTH CTPOEHMsI M )KM3HEHHOTO IMKJIa BUpYycoB. bakTepuodaru. bonesnu pactenui,

OK-01, OK-02,
OK-04
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KUBOTHBIX M Y€JOBEKa, BhI3bIBa€MbIC BUpycamMu. Bupyc nmMmmyHnoaeduiura yenoseka (BUY)
— Bo30yaurens CITN la. TIpodunakTrka pacnpocTpaHeHus BUPYCHBIX 3a00IeBaHUI

Paznen 4. Pa3zMHOKEHHE U HHAUBUAYAJTBHOC PA3BUTUEC OPraHU3MOB

Tema 4.1.
JKM3HEeHHBIN UK
KJIETKHA

Conepkanue ydaeOHOTO MaTepuaia

Knerounslii nmki, winM KuU3HEHHBIM LUk kietku. HMutepdasa u mwuro3. Ilporeccsl,
npoTekaromue B uaTepdasze. Permmkanus — peakuus matpuunoro cuareza JIHK. Crpoenne
XpoMOCcoM. XPOMOCOMHBII Habop — KapuoTull. JIUIIONAHBIN U TaljIouHbIH XPOMOCOMHBIE
Habopel. XpomaTtuiel. lluTonoruueckue OCHOBBI PA3MHOXKEHHS W HWHIUBUIYAIBHOIO
pazButust opraHu3MoB. Jlemenue kietku — wmuTo3. Craaum wmwuroza. Ilponeccsl,
MPOUCXOJAIIME HA PA3HBIX CTaJAMSIX MHUTO3a. DHOJIOrMYECKHMH  CMBICI  MHTO34.
[IporpamMmmupyemasi ru0eiIb KIETKH - alloNTO3

Tewma 4.2.
DopMBbI pa3MHOKEHHUS
OPraHnu3MoOB

CoJnepxanue yaeOHOTO MaTepuaia

DopMBbl pa3MHOXKEHHUSI OPTaHU3MOB: OECIIOJI0e U TM0JI0BOe. BHabl 6ecmosioro pa3MHOKEHUS:
JICTICHUE HAJBOE M TIOYKOBAHHUE OJTHO M MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHNE, BETETATHBHOE
pasmHokeHue. VICKycCTBEHHOE KJIOHUPOBAHNUE OPTaHU3MOB, €0 3HAYCHUE JIJIsI CEJICKIIUH.
[TonoBoe pasMHOXEHHUE, ero OTAuYHus oT Oecmosioro. Meio3. Craguu meiiosa. [Iporeccsr,
NPOUCXOAAIIME Ha craausx mehosa. IloBemenwe xpomocoMm B Mmenose. KpoccuHrosep.
buonorndeckuit cMbIC U 3HaUYeHHE Melo3a. ['aMmeTorene3 — mpoiecc 00pa3oBaHUs MOJOBBIX
KJIETOK y *KUBOTHBIX. [10IOBBIE Kee3bl: CEMEHHUKH U SUYHUKU. OOpazoBaHuE U pa3BUTHE
MOJIOBBIX KIJIETOK — TraMmeT (crepMaro3oui, sileKkieTka) — CIepMaToreHe3 U OOreHes3.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaro3ouioB. Omnonorsopenue. [laprenorenes

Tema 4.3.
NuauBunyansHoE
pa3BUTHE OPraHU3MOB

CopepxaHnue yueOHOro Marepuala

NunuBuayanpHOE pa3BuTHE (OHTOreHEe3). DMOpPHOHANILHOE pa3BUTHE (IMOpHOTEHE3). DTarnbl
AMOPHOHAIIBHOTO PAa3BUTUSI Yy IO3BOHOYHBIX JKUBOTHBIX: JpOOJICHHE, TacTpyJILus,
opranoreHe3. IlocToMOpuoHanbHOE pa3BuTHE. THIBI MMOCTAIMOPHOHAIBHOTO PA3BUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BimsHue cpeipl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI,
CHOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojcTBa. Poct u pasButue pacrenuii. OHTOreHes
I[BETKOBOT'O PACTCHHUSI: TBOWHOE OILJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTa TN Pa3BUTHS

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 3 «MHpexnroHHbIe 32001€BaHUs U AIUIEMHUH B UICTOPUH YEJIOBEUECTBAY.
Ne 4 «BakuuHanus kak npouiIakTuka HHQEKIMOHHBIX 3a00J1eBaHUN»

OK-01, OK-02,
OK-04

Pa3nesn 5. HacsieicTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.

\ Cogepxanue yueOHOTo MaTepuala

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HacJIeJOBAHUS

[Ipenmer u 3amaun reHeTUKH. Poiib IUTOJIOrMM U SMOPHOJIOTHU B CTAaHOBJICHHH T€HETUKU.
Bxman poccuiickux M 3apyO€KHBIX YYEHBIX B pa3BUTUE T'€HETUKU. MeETOoIbl T'€HETUKH
(ruOpUAOIOTHYECKUN, UUTOTCHETHYECKUH, MOJEKYIIpHO-TeHeThdeckuii). OCHOBHBIC
reHeTUYEeCKUe NOHATH. ['eHeTndyeckasi CUMBOJIMKA, UCIOJIb3yeMasi B CXEMaX CKPELUBAHUH.

3aKOHOMEPHOCTM  HAaclieZloOBaHMsI  INPU3HAKOB,  ycTaHOBieHHble [.  Mennenem.
MoHornOpuaHOe CKpeIluBaHue. 3aKOH eauHO0Opa3uss THOPUIOB IEPBOTO IOKOJICHHS.
[IpaBuno nomMuHHpOBaHUS. 3aKOH paclIEIUIEHUs NpHU3HAKoB. ['MmoTe3a 4YMCTOTBHI TaMeT.
[TonHOE M HeEMmoNHOE MOMHUHHUpPOBaHHE. J[MrHOpHUIHOE CKpenuBaHue. 3aKOH HE3aBUCHMOTO
Hacle0OBaHUsl MpH3HAKoB. lluToreHeTnueckne OCHOBBI JUTHOPUAHOTO CKpEIIMBAaHMSL.
Ananusupyromiee ckpemuBanue. lcrnonb3oBaHMe aHATU3HUPYIOLIETO CKPELIMBAHUS IS
OTIpeJIeNIEHUs] TEHOTHUIIA 0COON

[IpakTHueckoe 3aHsTHE

No 5 Pemenne 3amad Ha oOmpenereHWe BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
IIPpU3HAaKOB IMpH MOHO-, [HU-, HOJ'II/II‘I/I6pI/I)IHOM U aHAJIM3UPYIOUIEM CKPCIIMBAaHUMU,
COCTABJICHUEC I'CHOTUITNYCCKUX CXEM CKPCHIMBAHUA

Tema 5.2.
CrenjieHHoe
HacJeI0BaHNue
MIPU3HAKOB

Conepxkanue yqeOHOTO MaTepuaia

CuermieHHOe  HaciemoBaHue TmpusHakoB. Pabora T. Moprana mo CIEMUICHHOMY
HacJle0OBaHUIO TeHOB. HapyieHue clemieHuss T€HOB B pe3yjibTaTe KpPOCCHHTOBEpA.
XpOMOCOMHAs TEOpHUS HACJIECTBEHHOCTH. | eHeTHUecKre KapThl.

I'eneruka mosa. XpoMOCOMHOE OMNpeAesieHHE Moja. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omoramerHsie U rereporaMeTHble opraHu3mbl. HacienoBanue MpU3HAKOB, CIEIICHHBIX C
10JIOM

HpaKTI/I‘IeCKoe 3aHATUC

Ne 6 Pemrenne 3aaa4 Ha OIpCACICHUC BEPOATHOCTU BO3HHMKHOBCHHA HACICACTBCHHBIX
IIPU3HAKOB IIpU CHOCINICHHOM  HACJICAOBaHUH, COCTABJICHHUC TI'CHOTHUIIMYECKHX CXEM
CKPCIIUMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYMUBOCTU

CopepxaHue yueOHOro Matepuala

W3MeHnunBOCTh. BHibl M3MEHUMBOCTHU: HEHACIIEICTBEHHAsA U HacjeICTBeHHas. Poiib cpenbl B
HEHACJIEeICTBEHHOM M3MEHUYMBOCTH. XapaKTepUCTHKa MOIAM(PUKALMOHHOW H3MEHYHMBOCTH.
BapuanmonHslif psaa u BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnyectBeHHbIe
U KayeCTBEHHbIE MNPU3HAKW U MX HopMa peakuuu. CBoilcTBa MOJIUPHUKAIIMOHHOMN
U3MEHUUBOCTH.

HacnencTBeHHas, WiaM TeHOTHNHYECKas HM3MEHUYMBOCTb. KoMOWHATMBHAs W3MEHYMBOCTb.
Meiio3 ¥ MOJIOBOH Npolecc — OCHOBAa KOMOMHATHMBHOM HW3MEHYMBOCTH. MyTallmoHHas
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M3MeHYMBOCTh. Kiaccugukamust MyTanuii: reHHble, XpOMOCOMHBIEC, TeéHOMHBIe. YacTtoTa U
OpUYUHBI  MyTauuid. MyrtareHHble  (GakTopbl. 3aKOH TOMOJIOTUYECKHX pSJAOB B
HAaCJIEACTBEHHON WU3MEHYUBOCTH
H. W. BaBunosa

IIpakTHueckoe 3aHsATHE

No 7 Pemenne 3amady Ha OINpEIECICHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEJICTBEHHBIX
IIPHU3HAKOB IPH Pa3JIMYHBIX THUIIAX B33HMOI[GI7ICTBI/I$[ I'€HOB, COCTaBJICHUC I'CHOTUIIMYCCKHUX
CXEM CKpCHIMBAHUA

Tema 5.4.
T'eneTuka uenoBeka

Coneprxkanne yaeOHOro MaTepuaa

I'enetnka uenoBeka. Kapuwotunm denoBeka. OCHOBHBIE METOJBI TEHETUKH YEJIOBEKA:
TE€HEAJOTHYECKUM, OJM3HEIOBBIA, ITUTOTEHETUYECKUN, OUOXMMHUYECKUN, MOJIEKYISIPHO-
reHetndeckuii. COBpEeMEHHOE OIpEeICHHEe TEHOTHUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTHUIUPOBaHKE, B TOM 4ucie ¢ nomomisio [11[P-anann3a. HacnencrBennsie 3a00eBaHms
YeJIOBeKa: TeHHBbIE OOJIe3HW, OOJIe3HHM ¢ HACJIEICTBEHHOW MPEeApacIosioKeHHOCTHIO,
XpoMocoMHBIe OoJie3Hn. ComMaTHYeCKWe W TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[Ipunnumer  310poBOTO  O0Opa3a KWU3HMU, JAWATHOCTHUKH, TPOQPIIAKTHKA U  JICUYCHUS
TEHETUYECKUX  OoJe3He.  MemuKo-reHeTHYeCKOe  KOHCYJAbTHPOBAaHHWE.  3HAYCHHE
MEJUIIMHCKON TEeHETUKU B TMPENOTBPALEHUU U JICYEHWH TEHETHYEeCKUX 3a00JIeBaHMi
YeJI0BEKa

[IpakTrueckoe 3aHsTHE

No 8 «CocraBienue u aHajii3 POJI0OCIOBHBIX YEJIOBEKa»

Pasgen 6. DBoaronuon

Hasi OMO0JIOTH S

Tema 6.1.
OBOJIIOIMOHHAS
TeOpus
H €€ MECTO
B OMOJ0THH

CopepxaHnue yueOHOro Marepuaia

[Ipennoceliky BOSHUKHOBEHHS 3BOJIIOIMOHHOI TeOpUu. DBOJIOLUOHHAS TEOPUs U €€ MECTO
B Ouosioruu. BnusHue 3BOIIOIMOHHON TeopuM Ha pa3BUTHE OWUOJIOTMH U JPYTUX HayK.
CunerenbcTBa 3BONIONUH. [laneoHTONOrMYECKHE: TTOCIEA0BATENFHOCTD MOSIBJICHUS BHIOB B
MaJICOHTOJIOTUYECKON JIeTOmHCH, TepexonaHbie ¢opmbl. buoreorpaduueckue: cXoacTBO U
paznuuue dayH u GIop MATEpUKOB U OCTPOBOB. DMOPHUOIOTHUECKHE: CXOACTBA U PA3TUUUS
SMOpPHUOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aQHAJIOTMYHBIE, pPYyIUMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJEKYISIPHO-OHOXUMUYECKHE:
CXOJCTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0ONUYECKHX IMyTeH y BCeX
YKUBBIX OPTaHHU3MOB.

OpomoronHass  Teopusa Y. Jlapsuna. [lpeanochbulkM BO3HMKHOBEHHS JIapBUHM3MA.

OK-01, OK-02,
OK-04
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JIBIDKYyIIIME CHUJIBI SBOJIIOUMHU BUAOB 1O JlapBuHy (M30BITOUYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeAeiEHHas HU3MEHYMBOCTh, OOphOa 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBontonus

Conepkanue yaeOHOro MaTepuaia

Cunrernueckas teopus 3Bosonuu (CTD) u e€ OCHOBHBIE TOJIOKEHUSI. MUKPOIBOIIOIHSA.
[Homynsius Kak eUHMIIA BUIA U BOJIIOLUU.

JBwxymue cuiabl ((akTOphI)IBOIIONUM BUIOB B MpUpoJie. MyTallMOHHBIN Mpoiecc u
KOMOMHATHBHasT M3MEHUYMBOCTh. [lomynsnnoHHbIE BOJHBI U Aped( reHoB. M3onsuus u
murpanusa. EcrecTBeHHBIH 0TOOp — Hampapisiouuii  ¢akrop 3Bosouund. DopMmel
ecTecTBeHHOro otoopa. IIpucrnocoOneHHOCTh OpPraHu3MOB KaK pe3ylbTaT 3BOJIIOIHH.
[Ipumepsl npucnocobseHuit y opranusmMoB. Apomopdo3sl U uavoadantauuud. Bug u
BuooOpazoBanue. Kpurepun Buma. OcHOBHBIE (hOpMBI BUA000pa30BaHus: reorpaduaeckoe,
9KOJIOTMYECKOe

Tema 6.3.
Makpo3Botonus

Conepxanue ydeOHOro Marepuasa

Makpossomtonusi. dopmbl  3BostOLIMM:  PUIIETHYECKasd, TUBEPreHTHas, KOHBEpreHTHas,
napauenbHas. HeoOpaTuMocTs 3BONTIOLMN

ITpakTryeckoe 3ausTre (Ha BEIOOP MPEIoaBaTeis)

Ne 9 «CpaBHeHue BU0B IO MOP(HOJIOTHIECKOMY KPUTEPHUIOY
i «Onuca”ye Npucnoco6JeHHOCTH OpraHu3Ma U €€ OTHOCUTEIHLHOTO XapaKkTepay

Pa3nen 7. Bo3HUKHOBeHHe W pa3BUTHE KM3HU Ha 3emJie

Tema 7.1.
3apoxxaeHue
Y Pa3BUTHE KU3HU

CopepxaHnue yueOHOro Marepualia

JloHaydHbIE NPEACTABICHUSA O 3apOXKACHUU >XKM3HU. HaydHble IMmoTe3bl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 U MaHcuepMus. XUMHUYecKas 3BOIONUs. AOMOTeHHbIN CUHTE3
OPraHMYECKUX BEUIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE IOIATBEPKIACHUE
XAMHYECKOHN HBoJIrOIMK. HayanpHble 3Tambl Omosiorndeckoil »posrorumu. | unoresa PHK-
mupa. GopMupoBaHre MeMOpaHHBIX CTPYKTYp W BO3HMKHOBEHHE IMPOTOKIETKH. [lepBble
KJIETKU U UX 3BOJIIOLHs. POPMUPOBAHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

Pa3BuTne xu3Hu Ha 3emuie 1o spaM U nepuojam. Karapxei. Apxelickas U pOTEPO30HCKast
opbl. Ilaneo3olickas 3pa u €€ mepuoJbl: KeMOPHMCKHMHA, OPIOBUKCKUHM, CHIIypHHCKUH,
JEBOHCKHMH, KAMEHHOYTIOJIbHBIN, MEPMCKHU. Me3030McKas pa U €€ MEpUOIbl: TPUACOBBIM,
opckuii, MenoBol. KaliHo30#ckass 3pa M €€ NEepuoAbl: IAJICOrCHOBBIM, HEOICHOBBIH,
AHTPOIIOr€HOBBIM.

Tema 7.2.
Cucrema

CopepxaHue yueOHOTro MaTepuala

Cucrema Opra’Hnu4ceCKOro MHvpa KakK OTpPAaXKCHUC 3BOJIFOIHH. OCHOBHBIE CHCTEMATHYCCKHUE

OK-01, OK-02,
OK-04
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OpraHnu4eCckKoro Mupa.

IPYNIbl OPraHU3MOB. XapaKTepUCTHKA KIUMaTa M Ie0JIOTMYECKUX IpolueccoB. OCHOBHbIE

[Ipoucxoxaenue dTambl SBOJIONMH PACTUTEIBHOTO W JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHUd u
YeJI0BEeKa — KUBOTHBIX. [losiBIICHHE, paclBET U BBIMUPAHKE TPYIII KUBBIX OPraHU3MOB.
aHTPOIIOTEHE3 OBoJroLMsl  4eloBeKka. AHTpONOJiorusi Kak Hayka. Pa3BuThe mnpeacTaBieHUH O
MPOUCXOKACHUM 4YeloBeKa. Meroapl u3ydeHusi aHTpororeHe3a. CxoJcTBa W pazidyus
YeJloBeKa M JKMBOTHBIX. CHCTEMAaTHYeCKO€ TIIOJIOKEHHUE 4YenoBeKa. JIBWKYIIME CHIIBI
(dakToper) anHTpomorene3a. HacneacTBeHHAas HW3MEHYMBOCTh M €CTECTBEHHBIM OTOOP.
OOmecTBeHHBIN 00pa3 MU3HU, U3TOTOBJICHUE OPYIUH TPY/Ia, MBIINUJICHHE, PeYb
Tewma 7.3. Conepxkanue yaeOHOro MaTepuasa 2
OcCHOBHBIE CTaUH OcCHOBHBIE CTAQIUU W BETBU HBOJIOIMU YEJOBEKA: aBCTPATONMUTEKH, YUenoBEeK yMeINbIi,
OBOJIIOIMHK YejoBeKa | YenoBek mpsAMoxoAsiui, YelnoBek HeaHIepTaldbCKHil, YeloBeK pa3yMHbII COBPEMEHHOTO
tumna. Haxolku MCKOTaeMBbIX OCTAaHKOB, BpEMs CYIIECTBOBAHHUS, 00JIaCTh PACIPOCTPAHCHHUS,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.
UYenoseueckne pacbl. OcHOBHBIE OOJBIIME pachl: €BpoTeouHast (€BpasuiicKasi), HETrpo-
aBCTpajion/iHas (dKBaTOpHalibHAs), MOHTOJIOMAHAs (a3uaTcKo-aMepukaHckas). UYepTsl
MPUCTIOCOOIEHHOCTH TMPEICTAaBUTENIEeH YEJOBEUECKUX pPac K YCIOBHSIM CYIIECTBOBAHMSL.
EnunctBO yenoBeueckux pac. Kpuruka pacuzma
ITpakTryeckoe 3ausTre (Ha BLIOOP MpEIogaBaTesis) 1
No 10 «Bpems u myTu paccesieHHs 4eJloBeKa 1o TIaHeTe»
nin «I[IpucnocoOiaeHHOCT YeoBeKa K pa3HbIM YCJIOBUAM cpenibl. BiusHue reorpaduueckoit
cpenbl Ha MOp(hOJIOTHIO U (PU3HOJIOTHIO YeJIOBEeKa»

Pa3nen 8. OpranusMbl U OKpYy:Kamomasi cpeaa 4
Tewma 8.1. Coneprkanne yaeOHOro MaTepuasa 2
Dkonorus DKoJoTus KaK HayKa. 3aiaud ¥ pa3jieibl 5KOJIOTUH. MeToIbl 9KOJIOTMUYEeCKUX UCCIIEI0BAHHMA.

Kak Hayka. Cpebl DKOJIOTUYECKOE€ MHUPOBO33PEHHE COBPEMEHHOro 4denoBeka. Cpeapl OOMTaHMSI OPraHU3MOB:
KU3HH. BOJHAs, HA3eMHO-BO3MYyIlHAas, IOYBEHHAs, BHYTPUOPTaHU3MEHHAA. ODKOJOTHYECKHE

DKOJIOTHYECKHE (daktopel. Knaccuduramus 53KoJIOrHYeCKHX (HAKTOPOB: aOMOTHYECKHE, OHOTHYECKHE U OK-01, OK-02,
(hakTopsI anTpornoreHHsle. JleiicTBue 9SKoJOrM4eckux (HakKTOpoB Ha OpraHu3Mbl. AOHMOTHYECKHE OK-04, OK-07

(bakTophI: CBET, TEMIEpaTypa, BIaKHOCTh. PoToneproansM. [IpucrnocobieHns opraHu3MOB
K JIeHcTBHIO aOuoTMyeckux (akTopoB. buonornveckue put™mbl. buotnyeckue (GakTopsi.
Buapl  OMOTHYECKHMX B3aMMOJCWUCTBUI: KOHKYPEHIIMS, XHIIHUYECTBO. [lapasutusm,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJICOHUYECTBO), aMEHCAIN3M, HEHTpaTU3M.
3HayeHUE OMOTHYECKMX B3aWMOJICHCTBHN Ui CYIICCTBOBAHHS OPraHU3MOB B TPUPOIHBIX
coo00IIIeCTBaX

20



Tema 8.2. CopepxaHue yueOHOT0o MaTepualia 1
DKOJIOTH4ecKHe OKOJIOTUYECKHE  XapaKTEpUCTUKU mnomnyasiuuud. OCHOBHbIE IOKAa3aTeNMd  MOIYJISLUU:
XapaKTePUCTUKH YHCJICHHOCTh, IUIOTHOCTH, POXJA€MOCTh, CMEPTHOCTb, HPUPOCT, MHTpauus. JmHamuka
MOTYJISIIUN YHCJICHHOCTH MOMYJISIIAN U €€ PEeryIsius
ITpakTH4ecKoe 3aHsATHE 1
Ne 11 «lloacuér nnoTHOCTH MOMYNALMNA Pa3HbIX BUIOB PACTECHUI»
Pa3zaen 9. Coo0iecTBa M IK0JI0rHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Conieprkanue yaeOHOTO MaTepuaa 1 OK-04, OK-07
CoobiectBa Coo0OmectBo  opranusmMoB  —  Ouoneno3.  CTpykTypsl ~ OMOILIEHO3a:  BHIOBaf, IIK'1.1-1.5
OpPraHu3MOB, MIPOCTPaHCTBEHHAsd, Tpodudeckas (rnuuiesas). Bunpi-nomunanTsl. CBA3M B OMOLIEHO3E. [1K 2.1-2.8
9KOCHCTEMBI Okojnorudeckue cuctemMsl (3kocucteMsl). Ilonarne o0 »3kocucreMe U OHUOTEOIEHO3E. IIK 3.1-3.5
OyHKIIMOHATBHBIE KOMITOHEHTBI JKOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTBI, PEIYyICHTHI. K 4.1-4.5
KpyroBopoT BemecTB U MOTOK PHEPrHUH B dKOCUCTeMe. Tpoduueckue (MUIEBbIE) YPOBHU K 5.1-5.5
skocucTeMbl. [lumieBble menmu u cetn. OCHOBHBIE IMOKa3aTeNd JKOCHUCTEMBI: Omomacca, B
MPOIYKIHS. DKOJOTHYECKUE THPAMHUIBI: TPOIYKIIMH, YHCICHHOCTH, OMoMacchl. CBOWCTBa
HKOCHCTEM: YCTOMYNBOCTb, CAMOPETYIISIHs, pazBuTre. CyKieccus
Tema 9.2. Coneprkanue y4eOHOTo MaTepuasia 1
[Ipuponusie [IpuponHble 3KOCHCTEMBI. OKOCHCTEMBI pEeK U 03€p. OKOCHCTEMA XBOWHOIO WIIU
HKOCHCTEMBI IIHPOKOJIMCTBEHHOTO neca. AHTpOIIOTEHHBIE HKOCUCTEMBI. ATPO3KOCHCTEMBI.
VYpboskocuctembl. bronornueckoe W XO3SMCTBEHHOE 3HAYEHUE arpodKOCHUCTEM U
ypboskocuctem. buopasznooOpaszue kak ¢akTop ycToMunmBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTMYECKOro pa3HooOpasus Ha 3emiie
Tema 9.3. Coneprkanue y4eOHOro MaTepuasa 1
buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa ouocdepsl. Kupoe
rio0anpHas BemectBo W ero ¢yakuun. OcobeHHOCTH Ouocdepbl Kak TJIOOAIBHONW HSKOCHCTEMBI.
skocucTema 3eMid | JluHamuueckoe paBHOBecue M oOparHas CBsi3b B Ouocdepe. KpyroBopoThl BeEIIECTB U
OMOreOXMMHYECKHE IHMKIbI DJIEMEHTOB (yrjepoaa, a3oTa). 3O0HaIbHOCTH OHOC]EpHI.
OcHOBHBIE OMOMBI CYIITU
Tema 9.4. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CcoJep:KaHHe (CoJep:KaHHE TPHUKJIATHOTO 1
Bnusnaue MOYJIs1)
aHTPOTIOT€HHBIX YenoseuectBo B Omocepe 3eminn. AHTpONOreHHbIe U3MeHeHHs B Onocgepe. ['modanbHble
¢baxTOpOB Ha sKoJiornyeckue mpobaemsl. CocylecTBOBaHUE MPHUPOAbl M uenoBedecTBa. CoxpaHeHue
o6uochepy O0uopa3HooOpa3us Kak OCHOBa ycToWuuBocTH Ouocdeppl. OcCHOBa palMOHAIBHOTO
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yIIpaBJIEHUs] MPHUPOJHBIMH pecypcaMH W HX HUCMojdb3oBaHue. JlocTmkeHus OWUOJIOTHH U
OXpaHa IpPUPOIbI

[IpakTuueckoe 3ansTHE (HA BEIOOP MpETIOIaBaTEIs)

Ne 12 «OTx01b1 MPOU3BOICTBA»

WM «KOJIOTUYECKHE aCIEKThl MPOPECCUOHANIBHOMN AEATEIbHOCTU»
i «IIpodunaxTruka nmpodheccuoHaTbHBIX 3a00JIeBaHUI»

i «BiausiHue npon3BoACTBEHHBIX (PAKTOPOB HA OPraHU3M YEJIOBEKa»

Tema 9.5.
Bimmsgune conmansHO-
9KOJIOTHYCCKUX
(akTopoB Ha
3JI0pOBBE YEIIOBEKA

IIpogeccuonalbHO OpHEHTHPOBAHHOE cojep:kaHWe (coAepkaHUe TPHUKJIATHOIO
MO/1YJIfA)

310poBbE U €ro cocTapistone. GaKkToPsbl, MOJTOKUTEIHLHO U OTPUIIATEIHLHO BIUSIONINE HA
opranu3M uyesnoBeka. I[IpoOrema TEXHOTEHHBIX BO3JEMCTBUI Ha 310pOBbE 4YeJIOBEKa
(27IeKTpOMArHUTHBIE TIOJIS,, OBITOBAas XHWMUS, HM30BITOYHBIC IIIYMBI, paJHals H T.IL.).
ApnanTands opraHuM3Ma d4eloBeKa K (akTopaMm OKpyKawied cpeabl. [IpuHIUMIBI
dhopmupoBaHus 310poBhecOeperatomniero nopeaeHus. dusnyeckas akTUBHOCTh U 37]0POBBE.
buoxumMuueckne acreKkThl paliiOHAIBLHOTO MUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YMmcTBeHHast pabOTOCTIOCOOHOCTEY

i «BnusHue abnotnyecknx GakTopoB Ha YEJIOBEKa» (B Ka4eCTBE TPUTTEPOB, CHIKAIOIINX
paboTOCIIOCOOHOCTh,  HMCMOJIB30BaTh  YCIOBHS ~ OCYIIECTBICHUS  Npo(ecCHOHATBLHOM
JeATSILHOCTH: IIIyM, TeMIIeparypa, pu3ndeckas Harpys3Ka u T.1.)

Pa3nen 10. Cesiekuusi OpraHu3mMoB, OCHOBBI OHOTEXHOJIOT U

Tema 10.1.
Cenexuusa
KaK HayKa u MPoIiecc

CopepxaHnue yueOHOro Marepuaia

Ceneknysi Kak HayKa M Mpouecc. 3apoKICHUE CEJCKUMH M aoMecTukanusa. Yuyenue H. U.
BaBuioBa o meHTpax MHOrooOpasus W MPOUCXOXKICHUS KYJbTYPHBIX pacTeHuid. LIeHTpsI
MPOUCXOXKACHUS JOMAaIIHUX >KUBOTHBIX. Copt, mopona, mrtamMM. COBpPEMEHHBIE METOIbI
CEJIEKLIMH. MaccoBbslit
W WHIWBUIYATbHBIH OTOOpPBI B CEJEKIMU PACTeHUU M KHUBOTHBIX. OIlIEHKa JIKCTepbepa.
bim3kopoicTBeHHOE CKperniuBaHue — WHOpuauHT. Ymcras muHusg. CKpeluBaHUE YHUCTHIX
nuHuil. ['etepo3uc, unm rubpuaHas cuna. HepolIcTBeHHOE CKpelIMBaHUE — ayTOPHUIMHT.
Otnanénnas rubpuamzanuss u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M MOJIydeHHe
MOJMIUIONJOB. JIOCTHKEHUS CENeKIUN PACTEeHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBEI

buorexHonoruss kKak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUsA. OTalbl CO3IAHMS
pexomOuHanTHo JIHK u Tpancrensusix opranusmon. Kierounas nmxenepus. Kierounsle

OK-01, OK-02,
OK-04, OK-07
K 1.1-1.5
I1K 2.1-2.8
I1K 3.1-3.5
I1K 4.1-4.5
IIK 5.1-5.5
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OMOTEXHOJIOTHU KYyJIbTYpBI. MUuKpOKIOHAIBHOE Pa3MHOXKEHUE pacTeHui. KitonupoBanue
BBICOKOTIPOTYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHMW3MOB. DKOJOTHUECKHUE U ITUYECKUE
npo6sembl. MO — reHeTH4ecKr MOIU(PHUIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. IIpodeccuonaTibHO OPHMEHTHPOBAHHOE coJep:KaHHe (CoAep:KaHHE MPHUKJIATHOIO 1
buorexnonornu MO/1YJIfA)
B JKU3HU ¥ nipodeccur | OCHOBHBIC HATIPABICHUSI COBPEMEHHOM OMOTEXHOIIOTHH B MPO(ECCHOHATBHON IS TEILHOCTH
gyenoBeka. Metoapl Onorexnonorun. OObEKTH OMOTEXHOJIOTUU. DTHKA
OMOTEXHOJIOTMYECKUX M TeHETUIECKUX IKCIIEpUMEHTOB. [IpaBuiia moucka u aHaam3a
OMOIKOJIOrMUECKON NHPOPMALMH U3 PA3IMYHbIX HCTOUHUKOB (Hay4Has U y4eOHO-Hay4dHas
JUTepaTypa, CpeAcTBa MaccoBoil nH(opmanuu, cetb UHTEpHET U Apyrue)
[TpakTHYECKOE 3aHSITHE 2
Ne 13 Keiicel Ha aHanu3 MH(POPMALIMKU O HAYYHBIX OCTHIKEHUSAX B OOJACTH T'€HETUYECKUX
TEXHOJIOTHH, KJIETOYHOW WH)KEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHIl.
Ne 14 3amura keiica: TpenCTaBICHHE pE3YIbTATOB PEIICHUS KEHCOB (BBICTYIJICHUE C
MIPE3CHTAIIHECH )
Pa3nen 11. Pemenue Keiico B 06,1acTH OMOTEXHOJIOTHii © 6
Tema 11.1.1. IIpodeccHoHaIbHO OPHMEHTHPOBAHHOE cojlep:KaHue (colep:KaHWe TPHUKJIIATHOTO 2
buorexnonoruu MO/LyJisl) OK-01, OK-02,
B IIPOMBIIIJIEHHOCTH | Pa3BuUTHE MPOMBINIJIEHHON OMOTEXHOJIOTHI W €€ MPUMEHEHHUE B JKM3HU YEIOBEKa, MMOUCK U OK-04, OK-07
aHanmu3 UHGOPMAIMK U3 PA3IMYHBIX UCTOYHHKOB (HaydHas W ydeOHO-HAydHAs JIUTEPaATypa, IK 1.1-1.5
cpencTBa MaccoBoi mHbopManmu, cetb HTepHET U Apyrue) IIK 2.1-2.8
[IpakTrueckue 3aHATHS 2 IIK 3.1-3.5
Ne 15 Keiicel Ha aHanu3 wHGOPMAIMK O PA3BUTHH IMPOMBIIUICHHOW OMOTEXHOJIOTHHA (TI0 I[IK 4.1-4.5
MUHU-TPYIIIaM). IIK 5.1-5.5
Ne 16 3ammra Keiica: mpeacTaBleHHUE pPE3YJIbTaTOB pPELICHUS KEHCOB (BBICTYIUICHHE C
MPE3CHTAIINCH )
IIpomexyTounas arrecrauus (1uddepeHIIMPOBAHHBIN 3a4ET) 2
Bcero: 72

8 O6paszoBaTenpHas OpPraHM3aIKs CAMOCTOSATENBHO OIPENENSET COAEPKAHNE Pa3aena, BRIOUpast ONHY M3 IpeaIoxkenHbx Tem 11.1.1 -11.1.3.
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3. YcJ0BuS peajM3alnui NPOrpaMMbl 001eo0pa3oBaTeIbHOM JMCIIUININHbI
3.1. uasa peanu3anud NPOrpaMMbl  JUCHUIUIMHBI  JOJKHBI  OBITh
NpeAyCMOTPEHbI CJIeAylHe ClelUaJIbHbIe OMeeHHS

Kabuner «buonorumny, OCHAIICHHBIN 000pyI0BaHUEM CTOJI
JEMOHCTPAIlMOHHBIM  (C  pPAaKOBUMHOM, TOJBOJKOM U  OTBEJECHHUEM  BOJIBI,
CAHTEXHUKOMW,  DBJIEKTPUYECKUMH  PO3ETKAMH,  aBTOMAaTaMH  aBapUUHOIO
OTKJIIOUEHHUSI TOKa), JIabOpaTOpHBIH OCTPOBHOW CTON (IBYXCTOPOHHHM, C
3al[UTHBIM, XUMOCTOUKHUM
U TEPMOCTOMKUM TMOKPBITHEM, HAJCTOJIBEM, C MOJCBETKOW W 3JIEKTPUUYECKUMU
po3eTKaMu, MOJBOJKON U OTBEJACHUEM BOJIbI U CAHTEXHUKOM), CTYN JJaOOpaTOPHBIM
MIOBOPOTHBIH, PETYJIUPYEMbIi IO BBICOTE.

[IpumepHblii  TepeyeHb  JEMOHCTPALlMOHHOTO M JaOOpaTOPHOTO
000opy10BaHMUS.

JleMoHCTpallmOHHOE 000PYyI0BaHNUE U TPUOOPHI:

— KOMIUIEKT BJIQ)KHBIX IIPENapaToB A€MOHCTPALlMOHHBIN

— KOMIUIEKT TepOapueB MO CHCTEeMaTHKE PACTEHUN C ONpeleTUTeIbHBIMU
KapTOYKaMHU

— KOMIUIEKT KOJUICKIIMKA IEMOHCTPAIMOHHBIN

— 1UdPOBOH MUKPOCKOT OMHOKYIISIPHBIN (¢ KaMepoit)

JlaGopaTopHO-TEXHOJIOTUUECKOE obopymoBaHue (;tabopaTopHOE

o0opynoBaHue, MpuOOPbI, HAOOPHI IS IKCTIEPUMEHTA, MHCTPYMEHTHI):
— MOJEIHN, MYJISKU, allllJIMKAUN
— KOMIUIEKT MOJIJIC-aNIIIMKAIUK IEMOHCTPAIIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJENEN JEMOHCTPAMOHHBIN
— Ha0O0p MaTeOHTOIOTUUECKUX MYIISKEH
— KOMIUIEKT OOTaHWYECKUX MOJIETICH TeMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTHYECKUX MOJIEJIEN JEMOHCTPAMOHHBIN
— KOMIUIEKT MYJISIKEU 1€EMOHCTPAILIMOHHBIN

— CKCJICT 4YCJIOBCKA
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— TOpC YesoBeKa pa30OpHbIN

— KOMIUIEKT MOJIEJIEN

— KOMIUICKT CKEJIETOB Pa3INYHBIX KIACCOB )KMBOTHBIX

— TaOJuIBl penbeHbIe

— JI€MOHCTpPAIMOHHBIC YU4eOHO-HATJISIHBIE TOCOOUS

— KOMIUIEKT MOPTPETOB 151 opopMiIeHUS KaOnHEeTa

— nmabopaHTcKas /sl KaOuHeTa OMOJIOTHH U DKOJIOTUHU

— CTOJ C SIIIMKaMU JJI XpaHESHUs1/TyMOOM

— Kpeciio opucHoe

— CTOJ JIaOOpaTOPHBIA MOCUHBIN

— CYyNIWIbHAS MTAHETh JIJISl TIOCYIbI

— mKkad A1 XpaHeHHs YIeOHBIX TOCOOM I

— mkad Ut XpaHEHUs BIAKHBIX TPENapaToB, 3alUPAIONIHACS Ha KITHOY

— 1mkad a1 XpaHeHus J1abopaTOpHOI OCY 1B/ TIPUOOPOB

— 11a0OpaHTCKUIA CTOJ

— CTyJ JJabopaTOpHbIN

— KOMIUIEKT epIIeH JIJIT MBIThS JIAOOPATOPHOM IOCY/IBI.
[IpumepHBINi TepeyYeHb IEMOHCTPAIMOHHOTO M JIA0OPATOPHOTO OO0OPYIOBaHUS
HOCHUT PEKOMEHIATEIIbHBIN XapaKTep.

3.2. UupopmanuonHoe odecrieyeHne peaju3auu NporpaMmmbl
Jis  peanuzanmuy  OPOTpaMMbl  TUCHUILIMHBI  OMOIMOTEYHBIN  (OHA

o0pa3oBaTeIbHON OpraHU3alluy JOJDKEH HMMETh Ie€YaTHbIE W/WIM 3JIEKTPOHHBIC
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HHUMH Yy4eOHble mMocoOus (mpu
HAJIMYUM), JOMYLIIEHHbIE K HCIOJB30BAHHUIO MPH peain3alui 00pa3oBaTEeIbHBIX
IporpaMM CperHero mpoecCHoHaIbHOrO0 00pa3oBaHUs, peajn3yeMbIX Ha 0aze

OCHOBHOT'O 00IIEro 06pasoBanus’.

° Tpukas Munucrepcrsa npocsenienus Poccuiickoit @eneparmu ot 5 HosOpst 2024 1. N 769 «O6 yTBepskIeHur
(enepanbHOTO NepeyHst y4eOHUKOB, JOMYIIEHHBIX K UCTIOIb30BAHHIO TP peaTn3aliii NMEIOIINX
TOCYIapCTBEHHYIO aKKPEIUTALUIO 00pa30BaTENbHBIX POrpaMM HadaJIbHOTO OOIIEro, OCHOBHOT'O OOIIIEro, CpeIHero
0011ero 00pa3zoBaHus OPraHU3ALMSIMH, OCYLIECTBISIONIMMH 00pa30BaTEIbHYIO JEATEIbHOCTD, U YCTAHOBICHHN
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HpI/I peaiuzanuu IporpaMmbl JUCHHUIIJIMHBI BO3MOKHO HMCIIOJIB30BaHUC

ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIOJIb30BAHUIO MPU

peanusanuy 06pa3oBaTeIbHBIX IPOrPaMM cpefHero odmero oopasopanus ’,

NPeNeTIbHOr0 CPOKa HCIIONb30BaHMS UCKIIOYCHHBIX YIeOHHKOB U pa3pabOTaHHBIX B KOMIUIEKTE ¢ HUIMU Y4eOHBIX
rocobuii» (B akTyansHOH penakunu). Ccpulka Ha yka3aHHBIA NpHKa3 akTyanbHa Ha 20.03.2025 1.

10 TIpukas MunucrepcTBa npocsenienus Poceuiickoit @eneparmu ot 18 urons 2024 . N 499 "O6 yrBepskeHAn
(enepabHOTO MEPEYHsI AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, NOMYIIECHHBIX K NCTIOIb30BAHHUIO IPH
peanu3aniy UMEIOINX TOCyapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeIbHBIX IPOrPaMM HavaIbHOTO OOIIEro,
OCHOBHOT'O 00IIIEro, CpeaHero oomero 00pa3zoBaHus» (B akTyalbHOW peaakiun). Cchliika Ha YKa3aHHBIHN MPUKa3
aktyanpHa Ha 20.03.2025 1.
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4. KoHTpPO/Ib U OLIEeHKA Pe3yJIbTATOB OCBOCHUs 0011e00pa3oBaTeIbHOM

JTUCHUILIHHBI

KonTposib M omeHka pe3ylbTaTOB OCBOCHHUS 00I111€00pa30BaTeIbHOM

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIIIIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBLIC

Ha (popmupoBaHue oOUIMX U MPO(ECCHOHANBHBIX KOMIIETEHUMU IO pasjeiam u

TEMaM COZEpkKaHHsl yueOHOro Marepuaa.

Oob6masi/npodeccuonanbHasi
KOMMETEeHIHSA

Pasznen/Tema

Tun OLl€HOYHbIX

MeponpusiTHs

OK 01. Bribupare cnoco0bl
peteHus 3amad
npodeccuoHaIbHOM
JEATeTbHOCTH TPUMEHHUTEIHHO
K Pa3JIMYHBIM 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,
9.4IT-o/c*, 9.5MI-o/c, 10.1,
10.2, 10.3IT-o0/c, 11.11T-0/c

OO6cyxeHne o Borpocam
JEKIUA

Pa3pabotka rioccapus
3anojgHeHUe  CpaBHUTENBHBIX
Ta0IHIL

TectupoBanue

VYeTHbIM onpoc

JIMKTaHT Ha WCMHOJb30BAHUE
apryMeHTOB, OHMOJOTrHYECKON
TEPMUHOJIOTHH U CHMBOJIHKH
NunuBunyanbHas
caMocCTosITeIbHas paboTa
[IpencraBienue pe3ynbTaTOB
MPaKTUYECKUX PadboT
KonTtposbHbIe paboThI

3ammuTa TBOPYECKUX padoT

3amura WHIUBUTYaJIbHBIX
MIPOCKTOB
Brinonnenue 3aJaHuN

POMEXKYTOUHOM aTTecTaluu

OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKYCCHS 110

COBPEMEHHBIE cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEKLIUH

IIOHUCKa, aHaJin3a 71_73’ 81, 82, 91_93' Pa3pa60TI<a MEHTAJIILHOU

u nH(pOpMaITMOHHBIC 10.2, 10.311-o/c, 11.111-0/c 71a00paTOPHBIX padoT

TEXHOJIOTUU JJIS1 BBIMOJTHEHUS [IpencraBinenue  pe3ynbTaToOB

3aa4 npodeccruoHalbHON MPAKTHYECKUX padboT

JeSITENbHOCTH [IpencraBieHne yCTHBIX
COOOIICHMH C Mpe3eHTalueH,
MOITOTOBJICHHBIX MO MEPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
pernoaBaTesieM

OK 04. O¢¢extuBHo | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cykxeHMEe IO BOIIPOCcaM

B3aMMO/ICHCTBOBAT u | 43,51-54,6.1-6.3, 7.1-7.3, | ICKUUH

pa6OTaTL B KOJJICKTHUBE H

8.1, 8.2, 9.1-9.3,

Hp CACTABJICHHUC  PC3YJIbTATOB

1 TpodeccroHaNbHO OPUEHTUPOBAHHOE CONEPKAHKE (COIEPKAHIE PUKIATHOIO MOYJIS)
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KOMaHe 9.4I1-o/c, 9.5I1-o/c, 10.1, | mpakTHUECKUX padbOT
10.2, 10.311-0/c, 11.111-0/c | 3ammra TBOpUECKHX PabOT
3amura VHIMBHTYaTbHBIX
MIPOCKTOB
OK 07. CopetictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OOGcyxaeHHE 1O BOIIPOCaM
COXpaHCHUIO OKpyxawomen | 4,1-4.3, 5.1-54, 6.1-6.3, | JIeKuun
Cpellbl, PECYpCOCOEPEKEHUIO, | 7 1-7.3, 8.1, 8.2, 9.1-9.3, Pa3pabotka rioccapus
MIPUMCHSITh BHAHUA | g 41 /o 9 8[T-o/c.  10.1 3amonHeHHEe  CPaBHUTEIBHBIX
00 W3MEHECHUH KJIAMATa, ’ ’ " | Tabmur
TPUHITATIBI OEpEIKITUBOTO 10.2, 10.311-0/c, 11.11I-0/c TectupoBanue
MIPOU3BOJCTBA,  A(PPEKTUBHO VYeTHbIM onpoc
JIEUCTBOBATh JIMKTaHT Ha WCIOJb30BaHUE

B UPE3BBIYANHBIX CUTYALMIX

apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIMKH
NupuBunyansHas
camocTosiTeNnbHas padoTa
IIpencraBienne pe3ysbTATOB
MPAKTHYECKUX paboT
KoHnTpoabHbie paboThl

3ammuTa TBOPUYECKUX padoT
3amura WH/IMBUIYaTbHBIX
MIPOEKTOB

BrmonHenne 3amanuii
MIPOMEKYTOUYHOM aTTECTAlUK

K 1.1-1.5
I1K 2.1-2.8
IIK 3.1-3.5
I1K 4.1-4.5
IIK 5.1-5.5

Temsr 9.1-9.3,
9.4I1-0/c, 9.511-0/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO0cyxIeHre Mo Bompocam
JCKIUU

Pa3paboTka riaoccapus
3anojgHeHHe  CpaBHUTENbHBIX
TaOJINII

TectupoBanue

VYcrHblii onpoc

JIUKTaHT Ha WHCIOJIb30BAHUE
apryMeHTOB, OHOJOTHYECKON
TEPMHUHOJIOTHH U CUMBOJIMKHI
WnauBuayanbHas
camocTosiTeNbHas paboTa
[IpencraBinenue pe3ynbTaToOB
MPAKTHYECKUX padboT
KoHTponbHbIe paboThI

3amuTa TBOPUYECKHUX padboT
3amura WHAWBHUIYaJTbHBIX
MIPOEKTOB

Brimonnenue 3agaHui
MIPOMEKYTOUHOW aTTECTalluu
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