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1. O0mas xapakTepucTHKAa NIPUMEPHOH pado4eii MporpaMMbl

001eo0pa3oBaTeJIbHON JUCHUILIMHBI «BHOJIOTrUsD)

1.1. MecTo QTMCHUIUIMHBI B CTPYKTYype 00pa3oBaTe/bHOM MPOrpaMMbl
CIIO:

O6mieoOpazoBaTenbHas JUCHUIUIMHA «BHONOTHS) SABISIETCS 00sS3aTEeNbHON
qacThi0  00me0o0pa3oBaTeIbHOTO I[MKJIA 00pa30BaTEeNbHOW TPOrpaMMbI B

coorBerctBU ¢ DPI'OC CIIO mno cnemuamsHOocT 15.02.19 CBapounoe

IIPOU3BOJACTBO.

(cneyuanvrocmu)

1.2. Hean v nJIaHUpyeMble Pe3yJabTaThl 0CBOECHUSI TUCIMIIJIMHbBI:
1.2.1. lleap AUCUMILIHHBI

Conepxanue nporpamMmbl 00111€00pa30BaTeIbHON JUCHUTIIAHBI « BUOTIOTHS
HaIlpaBJICHO Ha JOCTH)KEHUE pE3yJIbTATOB €€ H3y4YeHUSI B COOTBETCTBUM C
tpedoBanusiMu @I'OC COO ¢ yueroMm npodeccrnonanbHoi HanpaBieHHocTH OT'OC
CIIO. Ilenp u3yueHuss TMCUMILIUHBI «brosorusy» Ha 6a30BOM ypOBHE — OBJIa/ICHHE
OOYYarOIIMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHON OpPraHU3alliy KUBBIX
CHUCTEM pa3HOT0 paHra U MPUOOPETEHHWE YMEHUM MCHOJIb30BaTh ATU 3HAHMS IS
IPaMOTHBIX JIEWCTBUIA B OTHOIIEHWU OOBEKTOB KUBOW MPHUPOABI U PEIICHUS
Pa3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.
JlocTuxeHre 1eau U3yYeHUs NUCHUIUIMHBI «buomorus» Ha 0a30BOM YpPOBHE
oOecreunBaeTcs pelieHueM CIEIYIONINX 3a/1au:
o OCBOEHHE OOYYalOIUMHCS CUCTEMbI 3HAHUUA O OHOJIOTMYECKUX TEOPHUsIX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUiIaxX, CIyKalluX OCHOBOU
11 (OPMUPOBAHUSI TIPEACTABICHUNA O €CTECTBEHHO-HAy4YHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO MO3HAHUS, CTPOSHUU, MHOTOOOpa3uu M OCOOCHHOCTSX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3allvu, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,
o dbopmupoBaHrue y OOydYarOlIUXCS IMO3HABATENIbHBIX, MHTEJUICKTYalbHbIX U

TBOPUYCCKUX CIIOCOOHOCTEH B MpouecCce aHalin3a AAHHBIX O IIYTAX Pa3BHUTHUA



B OMOJIOTMM Hay4HbIX B3IVISIIOB, UAEH M MOAXOAOB K M3YyUYEHHIO JKUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

J CTaHOBJICHHE Yy oOOywarommxcs oOmeil KyJabTypsl, (YHKIUOHAJIbHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW NPUPO/Ibl HA OCHOBAHUM 3HAHUI U ONBITA, TIOJYYEHHBIX IPU U3yYEHUN
OMoIoTHH;

J (opMupoBaHne y OOy4YaIOIIMXCS YMEHMH WUIOCTPUPOBATh 3HAUYECHUE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESITENbHOCTH YEJIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

o BOCITUTaHUE YOESKIEHHOCTH B BO3MOKHOCTHU MTO3HAHUS YEJIOBEKOM >KHBOM
IPUPO/JIbI, HEOOXOJUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIOICHUS 3TUYECKUX
HOPM IIpU IIPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BaHUM;

. OCO3HaHUE LEHHOCTH OHMOJOTMYECKHUX 3HAHWM /I TOBBIIEHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

o MIPUMEHEHUE NPUOOPETEHHBIX 3HAHUM U YMEHUI B IOBCETHEBHOM KU3HH IS
OLICHKU ITOCJIEICTBUI CBOEU AESITEIBHOCTH 110 OTHOLIEHUIO K OKPY’KaOIIEH cpele,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE U COONIOZCHUE MeEp MPOPUIAKTUKA

3a00JIEBAHUN.

1.2.2. Tlnanupyemble pe3yabTaTbl OCBOEHHs  00IIe00pa3oBaTeJILHOI
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mme komnerenuuu (nanee — OK) u mpodeccuoHanbHble KOMIIETCHINY (anee —
[IK) ®I'OC CIIO B CcOOTHECEHMHM C JIMYHOCTHBIMHM, METaNpPEAMETHBIMU
U PEIMETHBIMH pe3ysibTaTaMu 00y4deHus: 6a3oBoro ypoBHs (manee — [1P6) DT'OC

COO npexacraiieHbl B Ta0IUIIE:



Kon u I[lnanupyemMpble pe3yabTaThbl 0CBOEHHS TMCIHUIIJIMHBI

HAUMEHOBaHUe

(l)opanyeMbjx Oo0mmue’ JlMCUUIUIHHAPHbIE?

KOMIIeTeHIHii
OK 01. BeiOupars | JIudHOCTHBIE pe3yabTaThl JOJDKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHUK O MECTE M POJM OHOJOTHUH
CHOCOObI  pEelIeHUsI | TPYAOBOIO BOCIIMTAHUS: B CHCTEME HAy4yHOro 3HaHUA; (QPYHKIMOHAIbHOH I'PaMOTHOCTH
3a1a4 - TOTOBHOCTb K TpPYydy, OCO3HAaHUE IICHHOCTHM MAacTEepCTBa, | YeJOBEKa JJIs pelICHHs >KU3HEHHBIX MPOOIeM.
npodeccHoHaIbHON | Tpynoiooue; [1P6 2. CchopMupoBaHHOCTh YMEHUSI PACKpPHIBATh COJEpPKAHUE
JeSITeTbHOCTH - TOTOBHOCTb K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTMYECKON U | OCHOBOMOJAraroluX OHOJOTMYECKUX TEPMHUHOB U  TOHATHUI:
IPUMEHUTEIBHO COLIMAIBHON HAIPaBICHHOCTH, CIOCOOHOCTh MHULIMUPOBATD, | )KW3Hb, KIIETKA, TKaHb, OpPraH, OpPraHW3M, BUM, MOMYJISIHSA,
K pa3NUYHBIM | MJIAHUPOBATH M CaMOCTOSITENIbHO  BBINONHATH  TaKylo | SKOCHUCTeMa, OMolieHo3, Ouocdepa; Metadbonn3M (0OMEH BEIeCTB
KOHTEKCTaM JeSITENIbHOCTb; U [peBpalleHue SHEpruu), ToMeocTa3  (caMoperyssuus),

- HWHTEpeC K pasnmuuHbiM chepam npodeccrHoHATbHON
JIeSITENIHbHOCTH.

MeranpeamMeTHbIE pe3yIbTaThl JOJKHBI OTPAXKAaTh:
OBnasieHne yHUBEPCATbHBIMA YI€OHBIMHU TTO3HABATEIHHBIMU
JIEHCTBUSMU:

a) 0a30BbI€ JIOTUYECKUE JCHCTBUS:

- CaMOCTOSITeNbHO (OPMYIHPOBATh U AKTyaJTHU3UPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIWBATh CYIIECTBEHHBIN MpPU3HAK WM OCHOBAHMS
JUTISL CpaBHEHUS, KilacCu(UKAIMy U 0000IIECHHMS;

- OIPENENATh LU AeSTENbHOCTH, 33]1aBaTh TapaMeTPhI

Y KPUTEPHUU UX TOCTHKCHHS;

- BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHUS

B pacCCMaTPUBAEMBIX SIBJICHUSX;

OuocuHTe3 Oeslka, CTPYKTypHas OpraHU3alUsl KUBBIX CHUCTEM,
JTUCKPETHOCTb, CaMOperyJIsILus, CaMOBOCIIPOU3BE/ICHUE
(perrpoaykius), HACJIEICTBEHHOCTb, WU3MEHYUBOCTD,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsK OpraHU3aIusl.

ITP6 3. CdopMHpPOBaHHOCTE YMEHMS PAaCKpbIBaTh COJIEpKaHHE

OCHOBOTIOJIATAIOIINX  OMOJOTUYECKUX TEOPUH W THUIIOTE3:
KJIIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXO0XKICHUS KU3HU U YEIOBEKA.

I1P6 4. CdopmupoBaHHOCTH YMEHUS packpbIBaTh

OCHOBOTIOJIATAIOIINE OMOJOTUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mengensa, T. Moprana, H.W. BasumoBa, 3. I'ekkens, ®.
Mromnepa, K. bopa), rpanumsl uX TPUMEHUMOCTH K >KHUBBIM
cUCTEMaM.

I1P6 5. IIpuobOpereHue ombITa MPUMEHEHUST OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUS, UCTIOJIh3YEMbIX B OMOJIOTUN: HAOIIOICHUS

1 VKa3pIBalOTCs IMYHOCTHEIE U MeTanpeaMeTHbIE pe3ynsrarel u3 ®T'OC COO, B hopMUpOBaHNH KOTOPBIX y4aCTBYET 00ME00pa3oBaTenbHAs JUCIUTLIAHA.

2 JlucuMIuiMHapHble (IPEeAMETHBIE) PE3YIILTAThI YKa3bIBAIOTCA B COOTBETCTBUHU € UX MOIHBIM nepeuneM Bo ®TOC COO. IpeameTHble pe3yasTaThl 6a3oBoro yposrs (ITP6) nymepyrorcs
B cootBeTcTBUU ®T'OC COO (ITpuka3z Munobpuayku Poccun ot 17.05.2012 Ne 413 (pemakmust ot 27.12.2023 1.).
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JACATCIIBHOCTb, OLCHUBATDH
acisaM, OLCHUMBATb PHCKHU

- BHOCHTh KOPPEKTHBBI B
COOTBETCTBUE PE3YIHTATOB
MMOCJICACTBUI NCATCIbHOCTH;
0) 6a30BbIE HCCIICIOBATEILCKHIE ICHCTBUS:

- BJIa/IETh HaBbIKaMH Y4eOHO-HMCCIIE0BATENbCKON

U TPOEKTHOM  JCATENLHOCTH, HABBIKAMH  pa3peIICHUS
npobiem;

- BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3U

U aKTyaJIu3upOBaTh 3329y, BEIJIBUTATh TUIIOTE3Y

€e pelIeHMs, HAXOIUTh apryMeHTbl MMl J0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/aBaTh IapamMeTpbl M KPUTCPUHU
peIICHUS;

- QHAIM3HPOBATH IMOJIYYCHHBIC B XOJ€ PCIICHUS 3aJ1a4u
pe3yNbTaThl, KPUTUYECKH OLIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IJIaH PEIICHUS TPOOIEMbI C YI€TOM aHaTu3a
UMEIONUXCS MAaTEPUATBHBIX M HEMaTEPHAITLHBIX PECYPCOB;
-- YMETh NePEHOCUTH 3HAHUS B TO3HABATEIbHYIO

U TIPAaKTHYECKYIO 00JIACTH KU3HEACITSILHOCTH;

- yMeThb MHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
o0Onacreii;

- BBIIBUTaThb HOBBIE HJICH,
MOJIXOJTBI U PEIICHUS

npempraratb  OpUrnHaJIbHBIC

Y ONMCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBJICHHIA, OpTraHU3aI[IN
U TPOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBHKEHUS
THIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIICTyeMbIMHU
BEJIMYMHAMHU, OOBICHEHUS MOJIY4E€HHBIX pe3yNbTaToOB H
(bopMyIMPOBaHUS BBIBOJIOB C HCIIOIH30BAHUEM HAYUHBIX MOHSATHH,
TEOpHUI U 3aKOHOB.

I[TP6 6. CchopMHUPOBAHHOCTH YMEHHUS BBIICIATH CYIIICCTBCHHBIE
INpPU3HAKA  BHUPYCOB, KIETOK MPOKAPHOT U  DYKApHOT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHu3MOB, BHUJIOB,
OMOreoIeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB M TPEBpALICHHS HHEPTUM B KIETKe, (OTOCHHTE3A,
MJIACTUYECKOTO U SHEPTreTHIECKOro 0OMEeHa, XeMOCHHTE3a, MUTO34,
Meii03a,  OIUIOAOTBOPEHMS,  PAa3BUTHA W Pa3MHOXKEHHUS,
WHAUBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHes3a), 00phObI 3a
CYIIECTBOBaHHME, €CTECTBEHHOr0 O0TOOpa, BUA000pa30BaHUS,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpejie OOWTaHMs, BIUSHUS
KOMITOHEHTOB IKOCUCTEM, AHTPOTIOTEHHBIX W3MCHCHUHN
B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB U MPEBpallleHHe YHEPTUU B Orochepe.

I1P6 7. CdopMupOBaHHOCTb YMEHHUS HPUMEHSATH I1OJTY4YEHHbIE
3HAHUA AJI1 OOBSICHEHHs] OMOJOTUYECKUX MPOIIECCOB M SBIICHUH,
JUTSI TIPUHSTHUS IPAKTUYECKUX PEIICHUN B TIOBCETHEBHOM KU3HH

¢ 1esbio obecreyeHus: 0€30MacHOCTH CBOETO 370POBbS U 3/10pPOBbs
OKPYKAIOIIMX JIIOJIEH, COONIOACHUSI 3I0pOBOr0 o0pasa >KWU3HH,
HOPM I'paMOTHOT'O MOBEJCHHS B OKpY’Karolllel NMPUPOJHON Cpejie;
MOHMMaHWEe  HEOOXOAWMOCTH  HCIIOJB30BAaHHUS  JOCTHIKECHHH
COBPEMEHHOM OHMOJOTHMH U OMOTEXHOJOTUH ISl PalMOHAIBHOTO
MIPUPOJIOTIONTE30BAHUSL.

I[1P6 8. CdhopmupoBaHHOCTH YMEHHUS periaTh OWOJOTUYECKHE
3aJ]auM, COCTABJISITh TCHOTHITNYECKHE CXEMBI CKPETIIBAHHS

JUTSL pa3HBIX THUIOB HACIEAOBAaHUS TMPU3HAKOB Yy OPraHU3MOB,
COCTaBJIATH CXEMBI MTEPEHOCa BEIIECTB M SHEPTHUH B SKOCHUCTEMaX
(uenu MuTaHMSs, MAIIEBBIC CETH).




I[TP6 9. CdopMHUpOBaHHOCTh YMEHHN KpPUTHYECKH OIEHUBATH
uH(popMalMi0 OUOJIOTUYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO
IICEBJOHAYUHblE€ 3HAHUA W3 PA3IUYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBoi uHGOpMAalMU, HAYYHO-TIONMYJSpPHbIE MaTepuabl);
UHTEPIPETUPOBATH TUYECKUE aCIEKTBI COBPEMEHHBIX
UCCIIEIOBAaHUM B OWONOrMM, MEIUIMHE, OUOTEXHOJOTHUH;
paccMaTtpuBaTh  TJIOOANBHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBpEMEHHOCTH, (opMHUpOBaTH IO OTHONICHUIO K HHUM
COOCTBEHHYIO MO3UIIMIO.

ITP6 10. CdopmupoBaHHOCTH YMEHHIl CO3/1aBaTb COOCTBEHHBIE
NUCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE OMOJIOTHYECKOM
uH(pOpMallUd U3  HECKOJBKUX  HMCTOYHHUKOB,  T'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar 0MoJ0ruu

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpencTBa  TIOMCKA,
aHaIM3a

U UMHTEpIpeTanuu
uHpOpMaIUn

U MH(pOpPMallMOHHbIE
TEXHOJIOTUHU TUTSt
BBITTOJTHEHUS  3a/1a4
npodeccuoHaTBbHON
JEeATETLHOCTH

JIMuyHOCTHBIE pE3yNbTaThl [JOJDKHBI OTpa)kaTb B YAaCTHU:
[EHHOCTH HAYYHOTO ITO3HAHMS:

-c(hOpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOMN
OPakTUKM,  OCHOBAaHHOIO  Ha  Juanore  KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
HOJUKYJIBTYPHOM MHDE.

MertarnpenMeTHbIE Pe3yIIbTaThI JTOJDKHBI OTPAKATh:
OBnajieHne yHUBEPCAIbHBIMU y4eOHBIMU ITO3HABATEIbHBIMU
JNEUCTBUSIMU:

B) pabota ¢ uH(popmauei:

- BIQNETh HAaBBIKAMH  TOJy4eHHs]  WH(GOpPMAINH U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIEHO OCYILECTBIISATh
TIOUCK, aHaJm3, CHCTEMATH3aIHI0 W WHTEPIPETAIHIO
UHGOPMALIMU PAa3IMYHBIX BUJOB U (JOPM IMPECTABICHHS;

- OLIEHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTh WH(MOpMAIIHH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-3THYECKUM HOPMaM

ITP6 1. ChopMHUpOBAHHOCTH 3HAHUI O MECTE U POJTU OHOJIOTUHU

B CHCTEME HAy4yHOrO0 3HaHUA; (PYHKIMOHAIbHOM I'PaMOTHOCTH
YeJI0BEKa JJIsl PELICHUs )KU3HEHHBIX TPOo0JIeM.

I1P6 7. CdopMupOBaHHOCTb YMEHHUS HPHUMEHSATH I1OJTY4YEHHbIE
3HaHUS U1 O0bSICHEHHs] OMOJIOTMYECKUX IPOLECCOB U SIBIECHUM,
JUTS IPUHATHUS IPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

¢ 1esbio obecredyeHus: 0e30MacHOCTH CBOETO 370POBbs U 3/10pPOBbs
OKPYKAIOIIMX JIFOJEH, COONIOACHUSI 3/I0pOBOr0 o0pasa >KWU3HH,
HOPM T'PaMOTHOTO MOBEJAEHUS B OKPYXKAIOLIEH NMPUPOJHON CPELE;
MOHMMAaHWE  HEOOXOJMMOCTH  HCIIOJIb30BAHMSI  JIOCTHXKEHUMN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH JUIsl pallMOHAIBHOTO
MIPUPOJIOTIONIE30BAHMSL.

I[TP6 10. ChopMupOBaHHOCTH YMEHUW CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOrMYecKOi
uHpOpMallUM M3  HECKOJbKUX  HCTOYHHUKOB,  I'PAaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmnapar OMoJ0Tuu

OK 04. DddexTrnBHO
B3aHMOJICHCTBOBATh
1 paboTaTh

JImaHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTH:
OCHHOCTH HAYYHOI'0 MO3HAHUA: OCO3HAHUC M[NCHHOCTU
HayLIHOI\/'I JACATCIIBHOCTH, T'OTOBHOCTb OCYHICCTBJIATH

[1P6 5. IIpuobOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOJ/OB
HAyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS U
ONMCAHUS KUBBIX CHCTEM, MPOILIECCOB U SIBJICHUN; OPTaHU3ALNU U
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B KOJJICKTUBE MIPOEKTHYIO u HCCIIEIOBATENIbCKYIO JIESITEIIbHOCTD | MIPOBEACHUSI ~ OMOJIOTMYECKOTO  AKCIIEPUMEHTA,  BBIJIBUKEHUS
Y KOMaH/Ie WHJUBUIyaJIbHO U B CPYIIIIE. TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIEAyEeMbIMU

MeranpeameTHbie pe3yIbTaThl JOJIKHBI OTPAXKAaTh: BEJIMYMHAMU, OOBSICHEHUS TIOJYYCHHBIX PE3YJIbTaTOB

Ognanenue YHUBEPCATbHBIMU KOMMYHUKAaTUBHBIMH | U (OPMYJTUPOBAHUS BBIBOJIOB C HCIOJIB30BAaHHEM HAYYHBIX

JIEUCTBUSIMU: MOHATUH, TEOPHUI U 3aKOHOB

0) coBMecTHas JeSITeIbHOCTb:

- IOHUMATh U UCII0Ib30BATh IPEUMYIIECTBA KOMAHTHOM

Y MHAUBUYaJIbHOM paboTHI;

- IPUHHUMATH Lenu COBMECTHOI JIeSITEIIbHOCTH,

OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS

M0 ©¢ [JOCTHXKCHHIO: COCTaBIIITh IIaH  JICHCTBHIA,

pacupenensaTb poiad € YYEeTOM MHEHUW YYaCTHUKOB

00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI
OK 07. | JluunocTHBIE pe3ynbTaThl AOKHBI OTpaxarb B yacTu: | [IPO 5. IlpuoOpereHue omnbiTa mpuMEHEHHS OCHOBHBIX METOJIOB
CopeiicTBoBaTh OKOJIOTHYECKOTO  BOCHUTAHUSA: -  COPMHUPOBAHHOCTH | HAYYHOTO MTO3HAHUS, HCIIOJIB3yeMbIX B OMOJIOTHU: HAOIOICHIS
COXPaHEHHIO 3KOJIOTUYECKOW KYJIbTYPbl, IOHUMAHUE BIUSHUS COLMAIBHO- | U ONMCAHUA )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW; OpraHu3alun
OKpYKarOIIEH HKOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON U TIPOBEACHHS OMOJOTUYECKOTO OKCIIEPUMEHTA, BBIJIBUIKEHUS
Cpelpl, U COIMATBbHON Cpefbl, OCO3HAHHE TIIOOAIBHOTO XapakTepa | TMIOTE3, BBISABICHHUS 3aBUCUMOCTH MEXAY HUCCIETyeMbIMHU
pecypcocOepexeHu HKOJIOTUYECKUX TTPOOIIEM; BEITMYMHAMU, OOBSICHEHUS TIOJYYCHHBIX PE3yJIbTaTOB
10, MPUMEHSTH | - IJIAHUPOBAHUE U OCYILIECTBICHHE JCHCTBHI B OKpYKaromiel | 1 (popMyITupOBaHUs BBIBOJIOB C HCIHOJIB30BAaHWEM HAYYHBIX
3HAHUSA Cpele Ha OCHOBE 3HAHMS LeJIed YCTOMYMBOTO pa3BUTHUSA | MIOHATHN, TEOPUM U 3aKOHOB.
00 W3MEHEHUHU | YEJIOBEYECTBA; ITP6 6. CdhopMUPOBAaHHOCTH YMEHHUS BBIACNATH CYIIECTBEHHBIE
KJIUMAaTa, IPUHIUIIBI | - aKTUBHOE HEMpPUITHE JEHCTBUM, NPUHOCAIIUX BpEX | MPU3HAKH  BHUPYCOB, KJIETOK  MPOKAPUOT U  DYKAPHUOT;
OepeKITMBOTO OKpY’Kalolllen cpee; O/JIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OPraHu3MOB, BHU/IOB,
MIPOM3BO/ICTBA, - YMEHHE MTPOTHO3UPOBATH HEOJIATOTPUITHBIC IKOJIOTHIECKHE | OMOTEOIEHO30B M IKOCUCTEM; OCOOEHHOCTH TMPOIECCOB OOMEHa
s exTuBHO MOCIIEACTBHSI TIPEAPUHUMAEMBIX EHCTBUH, MPEJOTBpAIaTh | BEMIECTB W TMPEBpAIICHHUS HSHEPTUU B KIETKe, (OTOCHHTE3A,
JIEHCTBOBATH ux; MJTACTHYECKOTO U DHEPTETHIECKOTO OOMEHa, XEMOCHHTE3a, MUTO34,
B Ype3BbIYANHBIX | - pAaCIIMpPEHUE ONbITa JEATEIbHOCTH  SKOJOTUYECKOM | Melo3a,  OIUIOAOTBOPEHHUS,  PA3BUTUS U Pa3MHOXKEHMUS,
CUTYyaIusxX HaIlpaBJIE€HHOCTH. WHIWBHUIYAIBHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHe3a), 00phObI

MeranpeameTHbie pe3ynbTaThl JOJIAKHBI OTPaXkKaTh: 3a CyIIEeCTBOBaHUE, E€CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUSA,

OBnasnenne YHUBEPCATHHBIMU KOMMYHHKATUBHBIMH | TIPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOWTaHUS, BIUSHUS

JEHCTBUSIMU: KOMIIOHEHTOB 3KOCHCTEM, aHTPOMOTE€HHBIX U3MEHEHUHN B

0) coBMeCTHas e TEIIbHOCTb:

HKOCHCTEMAax CBOECI MECTHOCTH,
KpPYroBOpOTa BEIIECTB U MPEBpAILEHHE YHEPTUU B OHochepe.




- IOHMMATbhb W HCIIOJIB30BATH MMPCHUMYIICCTBA KOMaHI[HOﬁ n
UH/IMBUYaJIbHOW PabOTHI;

- IIPUHUMATH LEeau COBMECTHOU JEATECIIbHOCTH,
OPraHM30BBIBATb M KOOPAMHHUPOBATH  JEHCTBUS IIO
€e JOCTHKEHHUIO: COCTABJIATh IUIAH EHCTBUM, pacIIpeneisiTh
POJIM C yYETOM MHEHMH Y4aCTHUKOB OOCYX/1aTh Pe3yJIbTAThI
COBMECTHOM pabOTHI.

I[1P6 7. CdopMHpPOBAaHHOCTH yMEHUS NPUMEHSTH MOJyYCHHBIC
3HaHUS U1 O0bACHEHHs] OMOJIOTMYECKHUX IPOLECCOB U SIBICHU,
JUISL TIPUHATUS NPAKTUYECKUX DPELIEHUI B MOBCEJHEBHOM >KHU3HU
C LieJblo obecrieueHus: 0€30I1aCHOCTU CBOETO 37I0POBbS U 3710POBbs
OKPYXAIOLIUX JIOJEH, coOMIOAeHnsT 310pOBOro o0Opas3a >KU3HH,
HOPM I'paMOTHOTr'O MOBEJCHMS B OKpY’Karolllel NMPUPOJHON cpee;
MOHMMaHHE HEOOXOAMMOCTH HWCIOJIb30BAHUS JOCTHKECHUH
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOIMH JUIsl pPalMOHAIBHOTO
IIPUPOJIOTIOJIL30BAHMSL.

1K 1.4. OGecnieunBaTh
HEOOXOMMEBIE YCIOBUS
XpaHeHHS 1
UCIIOJIb30BaHHUS
OCHOBHBIX M CBAPOYHBIX
MaTepuaoB, HCTIPAaBHOE
COCTOSIHHE CBAPOYHOTO

-000CHOBBIBaTh MECTO U POJIb OMOJIOTHYECKUX 3HAHUN B
MPAKTUYECKOU IESITEIBHOCTH JIIOJIEH; B Pa3BUTUH
COBPEMEHHBIX TEXHOJOTHIA;

- OMIPE/ICIIATD KUBBIE OOBEKTHI B IPUPO/IE;

- MPOBOAMTH HAOJIOICHUS 32 DKOCUCTEMAMHU C TENIbI0 UX
OINMCAHUS U BBIABJIECHUS €CTECTBCHHBIX U aHTPOITOTE€HHBIX
W3MEHEHMI,

o0opymoBanus, - HaXOJIUTh M aHATM3UPOBATH MHPOPMAITUIO O KUBBIX
OCHACTKHU U 0o0BEKTax.
MHCTPYMEHTA.

- 0 Ouonornueckux cucremax (Knerka, Opranusm, [lomynsnus,
Bun, Oxocucrema);

- HCTOPHIO Pa3BUTHUS COBPEMEHHBIX MPEICTABICHUI O KUBOM
MPUPOJIE, O BBINAIOMIMXCS OTKPBITHAX B OMOJOTHYECKON HAayKe;
- pOJIb OMOJIOTHMYECKON HAYKU B POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO- HAYYHOUM KapTUHBI MUPA; O METOJIaX HAYYHOTO
MMO3HAHMS.

3 VkaswiBatorcst 1K, 37€MEHTBI KOTOPBIX (POPMHUPYET MPHKIAIHON MOAYIL (MPO(ECCHOHAILHO OPUEHTHPOBAHHOE coiepkanue) B coorBerctBun ¢ OI'OC peanusyemoit
npodeccun/cnenuansaoctu CIIO.
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2. CTpyKTYypa U coJep:kaHue 0011e00pa30BaTeJbHOI JUCIHUNIHHbI

2.1. O0beM IMCHUNJIMHBI U BUABI Y4eOHOH padoThl

Buna yueoHoii padoTbi O01bem B yacax
O0beM 00pa3oBaTe/IbHOI MPOrPaMMbI THCITATITHHBI 42

B T.4.

TEOPETUUECKHUE 3aHATHUS 28
JlaGopaTopHO-TIPAKTUYECKUE 3aAHATUS 14
OcHoBHOe cojiepKaHue 42
IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/lep:KaHue (cogepKaHne 3
NMPHUKJIATHOTO0 MOIYJIS)

IIpomexyTounas arrecranus (IMPpPepeHInPOBAHHBIN 3a4eT)

4 OCHOBHOE COJIEpIKAHME BKIIIOYAET COJEPIKATEbHbIE JHHUKM 10 yyeOHOMY mpeamery «buonorus» (6a30Bblil ypOBEHb)
denepanpHOll 00pa3oBaTeILHON HMPOrpaMMBI CpeTHEro o0IIero o0pa3oBaHMs, YTBEPXKIAEHHOW NMpHKa3oM MUHHCTEpPCTBA
npocBemienust Poceniickoit @enepanmn ot 18 mas 2023 r. N 371 (B penaxuuu [Ipukaza Munnpocsemenus Poccun ot 9
okTsa0ps 2024 r. N 704).

> TIpogeccHOHANTBHO OPHEHTUPOBAHHOE COJIEPIKAHUE MOXKET OBITh pPACHOPENETICHO MO pasjenaM (TeMaM) Win
CKOHLIEHTPUPOBAHO B paszene [IpuxiagHoil Moays.

& MopmMa IPOMEKYTOUHOU ATTECTAMH M KOJIUYECTBO YaCOB, OTBOJUMBIX Ha €€ MPOBEIECHUE, PETIAMEHTUPYIOTCS YIEOHBIM

wranom OIT CIIO.
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2.2. TemaTu4eckuii IJIaH U cojiePKaHME TUCITUTITHHBI

HanMeHoBAHIe Conepman;ae y4eOHOro MmatepuaJia (OCHOBHOE U npocbeccnonanbﬂon Obnem dopmupyeMblie
OPHEHTHPOBAaHHOE)', 1a00paTOpPHbIE U MPAKTHYECCKHE 3AHATHS, IPUKJIATHONH MOAYJIb KOMIIeTeH M1
pa3/iesoB U TeM A — 4acoB
1 2 3 4
OcHOBHOe cojep:kaHue
Pa3nes 1. Buonorus kak Hayka. 7JKuBble cuCTeMbl M UX OPraHU3ALMA 2
Tema 1.1. Copepxanue yueOHOro MaTepuaa 2
buosnorus buonorust — Hayka o xuBo# npupoze. CBs3u OHOJOTHUN ¢ 00IIECTBEHHBIMU, TEXHUUYECKUMU U
B CUCTEME HayK. JIPYTUMH €CTeCTBEHHBIMH HayKaMu, (puiocopuei, penurueii, STHKONW, SCTETUKON U TPaBOM.
Oouas Ponp Ouonorunm B (OpMHpPOBAaHMU COBPEMEHHOH HayuyHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJOrNYECKUX HAYK.
HKU3HU MeTtobl 1O3HAaHUS KUBOW NpUpPOAbl (HAOIIOJEHHUE, SKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE, OK-02
KJaccu(uKalus, MoJIeIMpOBaHUe, CTaTUCTUYECKast 00pabOTKa JaHHbIX).
JXKusble cuctembl (OMOCUCTEMBI) KaK NMpeAMET n3ydeHus Onosoruu. OTINYUE )KUBBIX CUCTEM
0T HeopraHuyeckoi npupobl. CBoiicTBa OMocUCTEM U UX pazHOOOpasue.
YpoBHH OpraHMu3aIuu ouocucrem: MOJIEKYJISIPHO-T€HETHYECKHIA, KJIETOYHBIM,
OpraHU3MEHHBIN, MOMYJIALMOHHO-BUJIOBOM, HSKOCHCTEMHBIH (OMO - TEOLEHOTHYECKUN),
6uochepHsIit
Paznen 2 Xumuyeckuii cOCTaB M CTPOEHHE KJICTKH 6
Tema 2.1. Copneprxanue yueOHOro MaTepHuaia 1
XUMHUYECKUH cocTaB | XUMUYECKUN COCTaB KJIETKH. XMMHUUYECKUE JIEMEHTBI: MAaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
kieTku. Boga Bona n muHepanbHble BemecTBa. DyHKIMM BOABI U MUHEPAIBHBIX BEUIECTB B KIIETKE.
1 MUHEpAJIbHBIE [Tonnepkanue ocMOTHYECKOTO OanaHca
BCIICCTBA Ha6opaT0pHo-HpaKTquc1<oe 3aHATHE 1
JITI3 Ne 1 buonoruueckast pojib MUHEPAIbHBIX BEIIECTB B 00ecCHeueHUH
OpPraHU3MOB, IPOSIBICHUS TUcOanaHca MUHEPAIbHBIX JIEMEHTOB OK-01, OK-02,
Tema 2.2. Copneprxanue yueOHOro MaTepHuaia 1 OK-04

7 ObpasoBaTeNibHas OPraHU3alys BIPABE CAMOCTOATENLHO ONPEAENATh MOCIEA0BATENILHOCTh U3YYEHH S PA3IeIoB U TEM, BXOAAIIMX B HHMX, a TAKXKE MEPEPACIIPENEIATH KOJIUUECTBO
4acoB ISl OCBOCHHUS OOyYaroUMMHUCS Yy4eOHOTO Marepualia, ¢ y4eTOM JIOTHKH (DOPMHPOBAHHMSI MPEAMETHBIX PE3YJbTaTOB, OOMIMX U MPOPECCHOHANBHBIX KOMIETEHIINH,
MEXIPEIMETHBIX CBSI3EH ¢ IPYTHUMH TUCITUTUIMHAMH 00IIe00pa30BaTeIbHOTO U 00IIeTPOPEeCCHOHAILHOTO ITUKIOB yueoHoro miana OIl.
8 Yacpl 1a60paTopHBIX pabOT ¥ MPAKTUYECKHX 3aHATHI YUTEHBI B COIEPKAHUM y4eOHOT0 MaTepHaa U BXOIAT B 00IIEE KONMYECTBO YaCOB 10 TEME.
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buonornuecku
Ba)KHBIE XMUMUUECKIE
COEqUHEHUS

benku. CocraB u cTpoeHue 0elKoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hesamenumblie u
3aMEHHUMbIE AMHHOKHCIOTHI. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOIA
MOJIEKYJbI (MIEpBUYHAs, BTOPUYHAS, TPETUUYHAS U YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiictBa OenkoB. buonormueckue QyHkun OenkoB. DepMeHTHI — OHOIOTHMYECKHE
karanu3aTopel. CTpoeHue QepMeHTa: aKTUBHBIA IEHTpP, cyOcTpaTHas crnenupuIHOCTb.
KodepmenTsl. Buramunsl. OTinynst GepMEHTOB OT HEOPraHMUECKUX KaTaIu3aTOPOB.
VYrneBoabl: MOHOcaxapuabl (INI0K03a, pubo3a U ne30Kkcupr0o3a), qucaxapuabl (caxaposa,
JaKTO3a) W TOJMcaxapuabl (Kpaxmani, TJIMKOTEeH, IeJUIr0io3a). buonmorndeckue QyHKIUN
yrineBofoB. Jlununel:  Tpurmuunepunabl, docdomunuasl, crepounsl. [ 'uapoduabHO-
ruapodoOHbIe cBoiicTBa. brnonornueckue Gynkiuu nunuaos. CpaBHEHHE YIIIEBOOB, OEIKOB
Y TUIUI0B Kak ucToO4HHUKOB 3Heprun. Hykinennossie kuciorel: JIHK 1 PHK. Hykneotuasr —
MOHOMEPBI HYKIeMHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Ctpoenue u pynkuun PHK.
AT®: crpoenue u GpyHKUUN

JlaGopaTopHO-TIPAKTUYECKUE 3aHATHUS

JII3 Ne2 IN'mapoduinbHo-THIPOGOOHBIE CBOICTBA JIUIHIOB

Tema 2.3.
CrtpykTypHO-
(byHKIIMOHATIbHAS
OpraHu3aIys KJIETOK

Copneprkanne yaeOHOro MaTepuana

Huronorus — Hayka o kieTke. Kierounas teopus — npumep B3auMoAecTBUs uaei u (pakTo
B HAYYHOM IT03HAaHUU. METOIbI U3YUYEHHUSI KIIETKH.

KneTtka xak menoctHas xuBasi cucrema. OOIue MpU3HAKUA KIETOK: 3aMKHYTasl HapyKHas
MemOpaHna, Mmosekyibl JIHK kak reHeTuueckuil anmapar, CUCTEMa CUHTEe3a OemKa.

Tumbl  KJIETOK: dyKapuoTHUecKas | mpokapuoTudeckas. (OCOOEHHOCTH  CTPOCHHUS
MpOKapuoTUYECKOW KieTku. Krnetouynas crenka Oaktepuil. CTpoeHHE SYKapHOTHYECKOM
kJeTKd. OCHOBHBIE OTIIMYHSI PACTUTENBHOM, )KUBOTHOW M TPUOHOM KIIeTKU. [IoBEpXHOCTHBIE
CTPYKTYPHl KIIETOK— KJIETOYHAs CTEHKa, TJIMKOKamukc, ux GyHkmuu. [lmazmatudeckas
MeMOpaHa, ee CBOMCTBA U (DYHKIIHH.

[Muronnazma u ee opraHouasl. OmHomeMOpanHbie opraHouasl kietku: OIIC, ammapar
Tonbmxu, nu3ocomsl. [1onyaBTOHOMHBIE OpPraHOWBI KJIETKHU: MUTOXOHAPHM, IUIACTUIBI.
[IpoucxoxaeHne MHUTOXOHIpUN W iactua. Buasl mmactua. HememOpaHHBIE OpraHOWIBI
KJIETKHA: pPUOOCOMBI, KIIETOYHBIM LIEHTP, LEHTPHOIH, PECHUYKH, XKIyTUKU. DyHKIMH
OPraHoOUJIOB KJIETKH. BKiroueHus.
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Anpo — perynsaTopHblil neHTp kieTkd. CTpoeHue sapa: siepHas 000JIouKa, Kapuorasma,
XPOMATHH, SJIPBIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlabopaTopHO- MpaKTUYECKHE 3aHATH

JITT3 Ne3 CtpoeHue KIeTKH (pacTeHUs, )KUBOTHBIC, TPUOBI) U KJICTOYHBIC BKIIFOUCHUS
(Kpaxmail, KapOTUHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTHI)

Paszgea 3. dKusHeaessTe IbHOCTH KJIETKH

Tema 3.1.
OOMeH BelIecTB
U TIpeBpalilcHue

SHEPIrUU

B KJIETKE

Coneprkanne yaueOHOro MaTepuana

OOMeH BemiecTB, WM MeTab0IM3M. ACCUMIUIANHNS (TUIACTHYCCKHA OOMEH) U TUCCUMUIISIIIHS
(9HepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOrO Ipouecca MeradonausMa. Poib 3aKoHOB
COXpaHEHMsI BEILeCTBA M SHEPrMM B MOHMMaHUM MeTabonu3Mma. Turbl oOMeHa BELIEeCTB:
aBTOTpOoGHBIH U rereporpodHblil. Ponb GepMeHTOB B 0OMEHE BEIECTB U NPEBpaILCHUH
sHeprun B kierke. dortocuHTe3. CBeroBas U TeMmHOBasg (a3el (orocuHTeza. Peakuuum
¢dorocunTe3a. dpdexTuBHOCTH PoTOCUHTE3A. 3HAUEHHE (OTOCUHTE3A JUIsl )KU3HU Ha 3emIle.
Bnustaue ycnmoBwii cpeibl Ha (JOTOCHHTE3 M CIIOCOOBI TOBBIIICHHUS €0 MPOTYKTUBHOCTH Y
KyJIbTYpHBIX ~ pacTeHHil. XeMOCHHTe3. XEeMOCHUHTE3MpYIolue OakTepuu. 3HaueHue
XEMOCHHTE3a JJIs KU3HU Ha 3eMIIe.

OHepreTuyecknii oOMeH B KieTke. PaciienyieHre BeIecTB, BbIICIEHHE U aKKyMYJIHpOBaHHE
SHEPIUU B KJIETKE. DTalbl 3HEpreTuueckoro ooMeHa. I'nukonus. bpokeHue u ero BHIBL
Kucnoponnoe okuciaenue, uian KietToyHoe Abixanue. OKucauTenbHoe GochoprinpoBaHue.

O} PeKTUBHOCTD HIHEPTETUUECKOTO OOMEHA

Tema 3.2.
buocunres Oenka

Conepxanue yaeOHOTO MaTepuasa

Peakiun marpuuHoro cuHre3a. [lenermueckas wuHpopmamus u JHK. Peamuzamnus
reHeTH4ecKoi nHdopmaruu B kinetke. ['eneTnueckuit Ko 1 ero cBoiicTa. TpaHcKkpumus —
matpuunblii  cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka. OTarbl  TPaHCIALUU.
KoaunpoBanue amuHokuciot. Poabs pubocom B OnocuHTe3e Oenka

Ha6opaTopHo-HpaKTquc1<oe 3aHATHUC

JITI3 Ne4 Pemenue 3aa4 Ha ONpeEIENICHUE MOCIIEI0BATEIbHOCTH HYKJICOTHIOB

Tema 3.3.
Bupycel

Coneprkanne yaeOHOTO MaTepuasa

Hexknerounsie ¢popmbl sxu3HM — BUpYCHL. McTopus oTkpbiTHs BupycoB (. 1. IBaHOBCKMIA).

Oco0CHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpycoB. bakrepnodaru. bonesnn pactenwii,

OK-01, OK-02,
OK-04
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JKMBOTHBIX U Y€JIOBEKa, BhI3bIBacMbIC BUpycamu. Bupyc nmmyHnoneduinra gyenoseka (BUY)
— Bo30ymutens CITM/1a. [IpodmnakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUN

Pa3nen 4. PasMHoOKeHHe U MHAUBHAYAJbHOE Pa3BUTHE OPTaHU3MOB

Tema 4.1.
JKW3HEHHBII TUKIT
KJIETKHA

Copepxanue yueOHOro MaTepuasa

Knerounslii 1K, WIM SKA3HEHHBIM IMKI KieTku. MaTepdasa m wmuros. Ilpomeccsl,
npoTtekatomuye B uarepdase. Perumkamnus — peakius matpuanoro cunre3a JJHK. Ctpoenne
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapHOTHIL. [IUTITONTIHBINA U TaIUIOMIHBIA XPOMOCOMHBIE
Ha0Oopel. XpomaTusl. LluTonornyeckre OCHOBbI pa3MHOXKEHHS U UHAMBHIYyaIbHOTO Pa3BUTHUS
opranu3moB. Jlenenue kierku — MuTo3. Cramum murtosa. [Iporecchl, mpoucxonsiiye Ha
pasHbIX CTaAMsIX MHUTO3a. buonoruueckuil cmbici Muto3a. [Iporpammupyemas rudenb
KJIETKH - aIloNTO3

Tema 4.2.
DopMbl pa3MHOKEHUS
OpPraHHU3MOB

Coneprkanne yaueOHOro MaTepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe u mojoBoe. Bupl 6ecrnoioro pa3MHOKEHUS:
JiefIeHHe HaJIBOEe M MIOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHuE, BETETATUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €TI0 3HAUEHUE IS CENICKIIUH.
[TonoBoe pa3mHOXeHuUe, ero oTinuusg ot Oecnonoro. Meito3. Cranuu Mmeiiosa. Ilpoueccsl,
MPOUCXOSIIME Ha cTaguax wmeno3a. lloBemenwe xpomocom B Mmerose. KpoccuHrosep.
buonorundeckuit cMbIcl U 3HaUeHHE Melo3a. ['ameToreHes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y KMBOTHBIX. ITonoBeIe kene3bl: CEMEHHUKN U SIMYHUKH. O6pa303aH1/Ie " pa3BUTUC
IOJIOBBIX KIJIETOK — TaMeT (CrepMaro3oui, sHIEKIeTKa) — CIepMaToreHe3 U OOreHes.
Oco0eHHOCTH CTpOEHUS SIMIEKIETOK U ciepMaTo3ou1oB. OmonorBopenue. [lapreHorenes

Tema 4.3.
NupuBnyansHOE
pa3BUTHE OPIaHU3MOB

Coneprkanre yaeOHOTO MaTepuana

WNunuBuyansHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpHUOTeHe3). DTarnbl
SMOpPUOHANILHOTO Pa3BUTHUS y IMO3BOHOYHBIX JKMBOTHBIX: JpOOJE€HHE, TacTpyJsius,
opranorere3. IlocTamOpuoHanbHOe pa3BuTHEe. THIBI MOCTIMOPHUOHANBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (IMYMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHOCOOHBIE BBI3BIBATh BPOXKACHHBIE ypojacTBa. Poct u pasButue pacteHuil. OHTOreHe3
[IBETKOBOT'O PAaCTEHHUSI: IBOHOE OILJIOIOTBOPEHHUE, CTPOEHUE CEMEHH, CTAIUHN Pa3BUTHS

JlaGopaTopHO-TIPaKTUYECKOE 3aHATHUS

JITI3 Ne5 Nudexmonnsie 3a001€BaHUS 1 ATUACMHUHN B UICTOPUH YEJIOBEUECTBA

OK-01, OK-02,
OK-04

Pa3nen 5. HacsieacTBeHHOCTh U M3MEHYHBOCTH OPraHU3MOB

Tema 5.1.

\ Copepxanrie yueOHOro MaTepuaa

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HACJIeI0BAHUS

[TpenMert u 3a1auu reHEeTUKU. POJIb IUTONOTMH U AMOPUOJIOTUN B CTAHOBJICHUHN I€HETUKHU.
Bknan poccuiickux U 3apyOeKHBIX Y4Y€HBIX B pa3BUTHE T'€HETHKH. MeTOIbl I€HETHKH
(ruOpUAOIOTHYECKHM,  IIUTOTCHETHUECKHM,  MOJIEKYJsipHO-TeHeTndyeckuil).  OCHOBHBIE
reHeTUYeCcKue MOHATH. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOIb3yeMasi B CXEMaxX CKPELIMBAHUH.
3aKOHOMEPHOCTH HaCJIeJIOBaHUS TIPU3HAKOB, ycTaHOBIeHHBIC . Mennenem. MoHOTHOpUIHOE
CKpellMBaHHe. 3akoH eAMHoOoOpa3us  TruOpuaoB  nepBoro  mnokojeHus.  [IpaBuiio
JOMHMHHMPOBaHMs. 3aKOH paclleIuIeHHus NMpu3HakoB. ['mnore3a yuctoTsl raMer. [lonHoe u
HEMOJIHOE  JIOMMHUpOBaHue.  JluruOpugHoe  cKpemuBaHHe. 3aKOH  HE3aBHCHUMOIO
HaclIeIoBaHUsl pU3HAKOB. lluToreHeTnueckne OCHOBBI JTUTHOPUIHOIO CKPELIUBAHMSL.
Ananuzupyoniee ckpeliyBaHue. lcnonp3oBaHME aHAIM3HUPYIOLIETO CKPEIIMBAHUA IS
omnpezeneHuss reHoruna ocodOu. HacnencTtBeHHas, WM TeHOTUIIMYECKas: HW3MEHUYUBOCTD.
KomOuHaTuBHas ©3MEHUYMBOCTb. Meli03 M TMOJOBOM MpoLecc — OCHOBAa KOMOMHATUBHOMN
M3MEHYUBOCTU. MyTanuoHHas

n3MeH4nBOCTh. Kitaccubukanust Myranuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacTtoTra u
NPUYUHBI MyTalluid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B HACIEICTBEHHOM
U3MEHYMBOCTHU

H. 1. BaBuiioBa

JlabopaTopHO-IPaKTUYECKOE 3aHATHE

JIII3 Ne6 Pemienue 3amad Ha ONpeeseHUE BEPOSTHOCTH BO3HUKHOBEHHS HACIIEJICTBEHHBIX
IPU3HAKOB IPH MOHO-, JTU-, IIOJIUTHOPUIHOM U aHATU3UPYIOLIEM CKPEIIMBAaHUH, COCTABIICHHUE
TCHOTUITMYCCKUX CXEM CKPCIIMBAHUA.

JIIT3 Ne7 Pemenue 3amad Ha ONPENEICHUE BEPOSTHOCTU BO3HMKHOBEHMS HACIIEICTBEHHBIX
IMPU3HAKOB I1IpHU CHCINICHHOM  HACJICAOBAHWH, COCTABJICHHUC TCHOTHUIIMYCCKHUX CXEM
CKpEIBaHMS

JITI3 Ne8-9 Pemenne 3amad Ha OMpEJCIICHUE BEPOSTHOCTH BO3HUKHOBCHHS
HACJIEACTBEHHBIX MIPU3HAKOB IIPU PA3JIMUYHBIX THUIAX B3aUMOJEHCTBHUS I'€HOB, COCTABIICHUE
TCHOTHUIITNYECCKUX

cxeM ckpenuBanust. CocTaBI€HHE U aHATIU3 POJOCIOBHBIX YEJIOBEKA
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Paszaen 6. DBOJIOUMOHHAS OMOJIOTUA

Tema 6.1.
OBOJIIOIIMOHHAS
Teopus
H €€ MECTO
B OHOJIOTHH

Copepxanue yueOHOro MaTepuaa

[TpeanocslIky BO3HUKHOBEHHUS 3BOIIOLIMOHHOM TeOpHH. DBOJIIOLIMOHHAS TEOPUs U €€ MECTO B
Ouonoruu. BnusHue >BOJIONMOHHONW TEOPHMM HA pa3BUTHE OHMOJIOTMM M JAPYIHX HayK.
CeupgerenbcTBa 3BoOLMH. [laeoHTONOIrNYECKHE: TOCTIE10BATEIbHOCTD MOSIBIECHUS BUJIOB B
MaJICOHTOJIOTHYECKON JieTonucH, nepexoanbie (Gopmbl. buoreorpaduueckue: cxoIcTBO U
pasnnuue dayH U GJIOp MATEPUKOB U OCTPOBOB. DMOPUOJIOTUYECKHE: CXOJCTBA U PA3INUMS
SMOpPHOHOB Pa3HBIX BHUJIOB IO3BOHOYHBIX. CPaBHUTEIbHO-AHATOMUYECKHUE: TOMOJIOTUYHBIE,
aHaJIOTUYHbIE, pPYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE:
CXOJICTBO MEXAHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKHUX NIyTeH y Bcex
KHUBBIX OPIaHU3MOB.

OK-01, OK-02,
OK-04
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OpomonmonHass Teopus Y. JlapBuna. IIpennochbulki BO3HHUKHOBEHUS JIapBHHH3MA.
JBmkymme cuiabl 3BOMIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TIpU
OTPaHUYCHHOCTH PECYPCOB, HEONpeei¢HHAs M3MEHYMBOCTh, O0OphOa 3a CyYIIECTBOBAaHUE,
€CTECTBCHHBIH 0TOOD)

Tema 6.2.
MukposBosronus

Cogepxanue yueOHOro MaTepuasa

Cunretndeckass teopusi dBooiuu (CTD) u e€ oCHOBHBIC MOJOKEHHS. MHUKPOIBOJIOIHS.
[Tonynsauus Kak eIMHULIA BUIA U SBOJIIOLUU.

JBuxyme cuibl ((hakTOpbl)3BOJIIOUMK BHAOB B MpHpoAe. MyTallMOHHBIM Mpolecc u
KOMOWHATUBHAS W3MEHYUBOCTH. [lomynsiimmoHHBICE BOJHBI U Apeid TeHoB. M3omsius u
murpanusi. EctectBenHblii 0TOOp — HampaBnstommii  (aktop sBomouud. DopMbl
ecTecTBEHHOro ot0opa. IIpucrnoco0neHHOCTh OpPraHW3MOB Kak pe3yJabTaT 3BOJIOLUU.
[Tpumepsl mpucnocobieHuii y opranu3sMoB. Apomopdo3bl W uAMOAAanTauud. Bumg u
Bu000pazoBanue. Kpurepun Buma. OcHOBHBIE (OpMBI BUA00Opa30BaHus: reorpaduueckoe,
9KOJIOTUYECKOE

Tewma 6.3.
MakposBotonust

Copepxanue yueOHOro MaTepuaa

MaxkposBomorus. Popmbl 3BoNOLUU: (UIETUYECKAs, TUBEPreHTHAsi, KOHBEPIeHTHAas,
napajuienapHasi. HeoOpaTuMoCTh 3BONIIOIMH

JlabopaTtopHO-IpaKTUYECKOE 3aHATHE

JIII3 Nel0 CpaBHeHnue BUOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO

Pa3nes 7. Bo3HuKHOBeHHE U pa3BUTHE KU3HH HA 3emiie

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Coneprkanne yaeOHOTO MaTepuana

JloHayuyHble TPENCTABICHHUS O 3apOXKIACHUM XWU3HU. HayuHble TMIore3sl BO3HUKHOBEHMS
AKHU3HU Ha 3emiie: abMOreHe3 U MaHcnepMus. XUMHUYEcKas 3BONIONMS. AOMOTeHHBIN CHHTE3
OpPraHWYECKHX BEUIECTB M3 HEOPraHWYECKHUX. OKCIIEPUMEHTAIBHOE IOJITBEPKIACHUE
XUMHUYecKol 3Bomonnu. HavanmbHble sTambl Ouonoruueckoi somtonuu. ['mnoreza PHK-
mupa. PopMupoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HMKHOBEHHE IMPOTOKJIETKH. [lepBbie
KJIETKHU U UX dBOMIOLUsA. POPMUPOBAHUE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie mo 3paMm u nepuojaM. Karapxen. Apxeickas u mpoTepo3oickas
opel. Ilanmeosoiickas spa u e€ mepuoabl: KeMOPHMCKHUNA, OPAOBUKCKHMA, CHIYpPUHCKUH,
JIEBOHCKHI, KAMEHHOYTOJIbHBINA, TEpMCKH. Me3030iicKas 3pa U €€ Mepruoabl: TPUACOBBIM,
opckuii, menoBoil. KaitHo3olickasg 3pa M €€ mepuonabl: NAJICOT€HOBBIM, HEOTEHOBBIMH,
AQHTPOIOTE€HOBBIM.

Tema 7.2.

Coneprxanue yueOHOTO MaTepraia

OK-01, OK-02,
OK-04
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Cucrema
OpPraHHYECKOTO MHpA.

Cucrema OpPraHM4ecKOoro Mupa Kak OTpakeHHe 3BONOUUU. OCHOBHBIE CHUCTEMaTHYECKHE
IpyHIbl OpraHu3MOB. XapaKTepUCTHKA KIMMaTa U IeoJIOTHYecKuX IporeccoB. OCHOBHBIE

IIpoucxoxaenue ATaITbl YBOJIIOIMU PACTUTENIFHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHHil 1 )KUBOTHBIX.
YeoBeKa — [NosiBnenue, pacuBeT ¥ BBIMUPAHHE TPYIII )KUBBIX OPraHU3MOB.
AHTPOIIOTEHE3 OBomonys  4eJoBeKa. AHTPONOJOTHS Kak Hayka. Pa3BuTHe TpeACTaBICHUH O
INPOUCXOKIACHUH YelloBeKa. MeToapl HM3ydeHHUs aHTpororeHe3a. CXOACTBA M pa3iinyuus
YeJoBeKa M OJKMBOTHBIX. CHCTEMAaTHYecKOe TIOJIOKEHUE 4YeloBeKa. JIBWKyliue CHilbl
(daxTopsr) anTpomorenesa. HacnmencTBeHHass W3MEHUMBOCTH W €CTECTBEHHBIH OTOOP.
OO0mecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIMH TPY/a, MBIIIJICHHUE, PEYb
Tema 7.3. Conepxanue yueOHOro MaTepuaia

OCHOBHBIE CTaIUHU
JBOJIIOLIUY YETIOBEKA

OCHOBHBIE CTaJUU W BETBU SBOJIOLNMM YEJOBEKA: aBCTPAIONUTEKH, YUETOBEK YMEJbIi,
YenoBek npsmoxonsauunii, YenoBek HeaHaepTanbCKuil, UenoBek pa3yMHBII COBPEMEHHOTO
tuna. Haxolku MCKOmaeMbIX OCTAaHKOB, BpEMs CYIIECCTBOBAHHMSI, 00JaCTh pacIpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY UL

UYenoseueckne pacbl. OCHOBHBIE OONBIIME pachl: €BporeoujiHas (eBpa3uiickas), HErpo-
aBcTpanmoujHas (dKBaTopuajibHas), MOHrojougHas (a3uaTcKo-aMepuKaHcKas). UYepThl
MPUCTIOCOOTIEHHOCTH TMPEJICTABUTENIEH YEIOBEYECKUX pac K YCIOBUSAM CYHIECTBOBAHMS.
EnnncTBO uenoBeveckux pac. Kpurnka pacuzma

Ha6opaTopHo-npaKTquCKoe 3aHATHUC

JIII3 Ne 11 IpucnocoOaeHHOCTh YEI0BEKa K pa3HbIM YCIOBUSM Cpeibl. BiausHue
reorpaguueckoi cpepl Ha MOp(OJIOTHIO M (PU3MOJIOTHIO YeTOBeKa

Paznen 8. Opranusmsi

W OKpY:Kaiomas cpeaa

Tema 8.1.
DKoJI0THs
Kak Hayka. CpeJbl
JKU3HH.
IKOJIOTHYECKHUE
(baxTopsl

Cogepxanne yueOHOro MaTepuana

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

DKOJIOTHS KaK HayKa. 3aJaud U pa3fesbl IKOJIOruU. MeToIbl 3KOJOTUUECKUX HCCIEAOBaHUM.
DKOJIOTUYECKOE MHPOBO33PEHHE COBPEMEHHOro 4yesnoBeka. Cpeapl OOMTaHMSI OpPraHHU3MOB:
BOJ/IHAsI, HA3€MHO-BO3/IyIIIHAS, [IOYBEHHAs, BHYTPHOPTaHU3MEHHAas1. DKOIOTHYecKre (PakTopHI.
Knaccudukanms 3xonorudeckux (HakTopoB: aOMOTHYECKUE, OMOTUYECKHE U aHTPOIIOTCHHBIE.
JeiictBue sKkonormdeckux (HakTopoB Ha OpraHu3Mbl.AOMOTHYECKHE (DAKTOpBI: CBET,

TeMIiepatypa, BIaXHOCTb. PortomepuoausMm. [IpucrnocobneHns OpraHU3MOB K JEHCTBHIO
abuotndeckux gaxtopo. buonornyeckue purmel. buotnueckue hakropsl. Buasl OnoTnueckux
B3aMMOJICCTBUIN: KOHKYPEHIIMS, XUITHUYECTBO. [lapa3utusm, MyTyaan3Mm, KOMMEHCAIH3M
(KBapTHPAHCTBO, HAXJICOHMYECTBO), aMEHCAJIM3M, HEUTpalu3M. 3HAYCHHE OUOTUYECKUX

B3aUMOJICCTBUH JIJIs CYIIIECTBOBAHUS OPTAaHW3MOB B IPUPOTHBIX COOOIIECTBAX
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Tema 8.2.
DKOJIOTHYECKHE
XapaKTePUCTUKU

MTOMYJISAITUN

Coneprkanue yueOHOro MaTepuana

OKOJIOTMYEeCKHE  XapaKTepPUCTHKU  Honmyiasiuuu. OCHOBHBIE IIOKa3aTeNd  HOMYJISALMH:
YUCJIEHHOCTh, IUIOTHOCTh, POYKIAEMOCTh, CMEPTHOCTb, NPUPOCT, MUrpauusd. JluHamuka
YHCJICHHOCTH NOMYJISIUY U €€ peryJsiusl

JlabopaTopHO-IPaKTUYECKOE 3aHATHE

JIII3Ne 12 TToacuéT MIoTHOCTH MOMYJIALUN Pa3HBIX BHIOB PACTCHUIN

Paszaen 9. Coo01ecrBa v YKOJIOTMYeCKHe CHCTEMBI

Tema 9.1.
CoobmmectBa
OpPTaHHU3MOB,
9KOCUCTEMBI

Coneprkanue yueOHOro MaTepuana

Coo01m1ecTBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEH03a: BUIO0BAs, IIPOCTPAHCTBEHHAS,
Tpouueckas (nuimeas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonoruyeckue cucrembl (3kocuctemsbl). I[loHsTne 00 »sKocucTeMe U OHUOIeOLEHO3E.
@DyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopotr BemiectB u MOTOK 3HEPruu B dKocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. IlumeBble nenu u cetu. OCHOBHBIE IOKa3aTeNd 3KOCUCTEMBL: OHoMacca,
IOPOAYKIHS. DKOJOTMYECKHE MUPAMUIBI TPOMYKIMH, YHUCICHHOCTH, OMomacchl. CBOHCTBa
9KOCHCTEM: YCTOMUYMBOCTh, caMoperynsauus, passutue. Cykueccus. [IpupoiHbie 3KOCUCTEMBI.
DKocHCTeMBI peK W 03€p. DKOCHUCTeMa XBOWHOTO WJIHM IIHPOKOJIMCTBEHHOTO Jieca.
AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI. buonormueckoe u
XO35IMCTBEHHOE 3HAYEHME arpo’KoCUCTeM M ypOoskocucTeM. buopazHoobpasue kak (akTop
ycroiunBocTu 3KkocucTeM. CoxpaHeHHe OHOJIOrHYECKOro pasHooOpasus Ha 3emiie

OK-01, OK-02,
OK-04, OK-07
IIK 1.4

9TIK ®I'OC CIIO npodeccHn UM CrenuatbHOCTH JOJKHBI OBITh OTPAKEHBI B COIEPKAHUN YUeOHOTO MaTepHasa
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Tema 9.2.
Biusaue
AHTPOTIOTECHHBIX
¢daxTopoB Ha

ounochepy

IIpodeccuonaibLHO OPUEHTHPOBAHHOE colep kaHue (CoepKaHue MPUKIATHOTO MOTYJIA)

UYenoseuecTBo B Onochepe 3emin. AHTPOIIOTeHHBIE U3MeHeHus: B Onochepe. [mobanpHbIC
sKoJorudeckue mpoodsembl. CocyllecTBOBaHHWE MPHUPOAbI M yenoBedecTBa. CoXxpaHeHHE
O0nopa3HooOpa3uss KaKk OCHOBAa yCTOMUMBOCTH Ouocdepbl. OCHOBa palMOHAIHLHOTO
YIIPaBJICHHUS IPUPOJAHBIMHU PECYPCAMH M MX HCIIOJb30BaHke. JlOCTHKEHHUS] ONOJIOTHH U OXpaHa
MMpUpOABbI. 3I[OpOBbe U €ro COCTaBJIAKOLINEC. q)aKTOpBI, IMOJIOKUTCIIBHO W OTPHULATCIBHO
BIIMSIONIAE HA OPraHuM3M uesioBeka. [IpoOiieMa TEeXHOT€HHBIX BO3JCHCTBHI Ha 310POBbE
YeloBeKa (JIEKTPOMArHUTHBIC TIOJIs, OBITOBAsT XUMHUS, U30BITOYHBIE IITYMBI, PAIHAIIHS U T.11.).
AnmanTanus opraHM3Ma d4elioBeka K (aKkTopaM OKpY)Karomied cpenbl.  [IpHHIUIIBI
(bopMupoBaHus 370poBbecOEperamniero nopeacHus. Ousnueckas akTHBHOCTh U 370POBbE.
BroXMMHYeCKHe aCIIEKThl PAIIMOHATBHOTO MUTAHKS

JlabopaTopHO-IPaKTUYECKOE 3aHITHE

JIT3 Nel3 IpodunaxTika npodeccHoHaIBHBIX 3a00IeBaHHIA

JIII3 Ne 14 Bnusnue abuotndeckux (HakTopoB Ha YeIoBeKa (B KaueCTBE TPUTTEPOB,

CHIDKAIOMIUX pab0TOCIIOCOOHOCTD, HMCIIOIB30BaTh YCIOBUS OCYIIECTBICHHS
poheCCHOHATTLHON

NIeSITEJIbHOCTH: ITYM, TeMIepaTypa, Gusndeckasi Harpy3ka u T.1.)

Paznen 10. Cesnexkuusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.

| Coneprxanue yueGHOro MaTepuana

N

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

Cenexmus
KaK HayKa M MMPOIecC

Cenekiusi Kak Hayka W Tpoliecc. 3apoKIeHHE CeNeKINu U JoMmectukanus. Ydyenue H. U.
BaBuiioBa 0 1eHTpax MHOroo0Opaszus M IMPOUCXOXKACHUS KYJIbTYpHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHbIX. CopT, nmopoxaa, mrtamMm. COBpPEMEHHBIE METOJBI
CEJIEKIUH.

MaccoBblif U HMHIUBUIYalbHBIH OTOOpPHI B CEJIEKIIMM PAacTeHUM M >KUBOTHBIX. OlleHKa
3KCcTephepa. bimskopoacTBeHHOE CKpenBaHue — MHOpUAKHT. YucTas auHus. CKpeluBaHue

ayTOPU/IMHT.
Otpanénnas rubpuamzanuss U e€ ycnexu. VCKycCTBEHHBI MyTareHe3 U IOJy4eHHe
MTOJIMILIONIOB. JIOCTHKEHHS CEJIEKIIMU PACTEHUH, )KUBOTHBIX M MUKPOOPTaHU3MOB

YUCTBIX JUHUN. ['ereposuc, wnm rtubpunHas cuia. HepojacTBeHHOe CcKpeluBaHUE —

Tema 10.2.
OCHOBBI
OHMOTEXHOJIOI MU

buotexHosoruss kKak oOTpacib MNPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHHS
pexombunantHoi JIHK u TpancrenHbix opranm3moB. Kierounas wHxxkenepus. Kiierounsle
KYJBTYpBI. MUuKpOKIIOHaIbHOE pa3sMHOXEHHUE pacTeHuN. KiionupoBanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE M 3THYECKUE
npobaembl. MO — renernyeckn MO GUIIMPOBAHHBIE OPTaHU3MBI

IIK14
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Tema 10.3.
buorexunonornu
B )KM3HH U poeccuun

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COAEPKAHUE (COlep:KaAHUe NIPUKJIAHOTO MOIYJISA)

OCHOBHBIC HaMPaBJICHUS COBPEMEHHONW OMOTEXHOJIOTUHU B TPO(HECCHOHAILHOM IEATEIIBHOCTH
yejioBeka. MeTonpl OnoTeXHoMorni. OOBEKTHI OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTHIECKHAX
U TCHETHYCCKUX OJKCIHepUMEHTOB. [IpaBumia ToMCKa M aHaM3a OWO3KOJIOTHYCCKOM
uH(pOpMaIUU

U3 Pa3IMYHBIX MCTOYHHMKOB (Hay4dHass W ydeOHO-HaydHas JIMTEPaTypa, CPeJCTBa MaCcCOBOM
uH(popMaluu, cetb UHTEpHET U Apyrue)

Pa3nen 11. Pemmenue KeiicoB B 00/1acT 0norexHoaoruii X0

Tema 11.1.1.
buorexnonorun
B IPOMBILIJIEHHOCTH

IpodeccnoHaIbLHO OPUEHTHPOBAHHOE COEP:KaHNe (COTep:KaHNe TIPHKJIATHOTO MO/YJIs)

Pa3Butne npomMbIIeHHON OUMOTEXHOJOTUIM U €€ TPUMEHEHHUE B KU3HHU YEJIOBEKa, IOUCK 1
aHanu3 UH(OPMALMK U3 PA3IMYHBIX UCTOYHUKOB (Hay4yHasl U yueOHO-HAy4yHas JIMTepaTypa,
cpeacTBa MaccoBoi nHpopmanuu, cetb UHTEpHET U IpyTue)

OK-01, OK-02,
OK-04, OK-07
IIK14

10 O6pasoBaTenbHaAsA OPraHU3aLKMsA CAMOCTOATENLHO ONPEAENAET COAEPKAHUE Pa3ielia, BHIOUpas ofHy U3 npemioxennbx Tem 11.1.1 -11.1.3.

22




IIpomeskyTounasi arrecrauus (auddepeHInpoBaHHBIHN 3a4eT)

Bcero:

42
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3. YcaoBus peajm3anuu NporpaMmmbl 00111e00pa3oBaTe1bHOM JUCHUILIHHBI
3.1. Jasm peanu3anuu NPOrpaMMbl  JUCHMUIUVIMHBI  JOJKHBI  ObITh
NpeAyCMOTPEHBI cJieAyIolue crielialbHble MOMeleHUs :

Kabuner «buonorumy, OCHAIIICHHBIN 000pyI0BaHUEM: CTOJ
JIEMOHCTPALMOHHBIN C CAHTEXHUKOMU.
[TpumepHBIii  mepedeHb  JAEMOHCTPAIMOHHOTO M J1a00paTOpHOTO
000pyI0BaHUS.
JleMoHCTpanoHHOE 000PYI0BaHUE U PUOOPBHI:
— KOMIUIEKT TepOapueB MO CUCTEMATHUKE PACTEHUU C OMpeAeUTEIbHBIMU
KapTOYKAMH
— KOMIUJIEKT KOJUICKITUH TEMOHCTPAIMOHHBIN (HATJISITHBIC TTOCOOHS)
JIaGopaTOpHO-TEXHOJIOTUYECKOE o0opyI0BaHuE (;1aboparopHoe
o0opyaoBaHue, NpUOOPbI, HAOOPHI I SKCIEPUMEHTA, UHCTPYMEHTHI):

— MOJENH, MYJISKH, alllUTMKAIK (Pa3gaToOYHbId MaTepuan)
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— JIEMOHCTpaIMOHHBIE Y4eOHO-HATISIIHbIE TOCOONs

— KOMIUIEKT OPTPETOB 11 0pOpMIIEHUSI KaOMHETa

— nabopaHTCcKas 71l KaOMHETa OMOJIOTHH M SKOJIOTHH

— CTOJI C SIIUKAMHU I XpPaHEHUS/ TyMOOi

— Kpecio oducHoe

— CTOJI TaOOPaTOPHBIM MOCUHBIH

— CYLIWIbHAS MMAHEIb I NOCYAbI

— Kad a7 XpaHeHUs1 y4eOHBIX TOCOOUI

— Kad s XpaHEeHUs BIaXXHBIX MPENapaToB, 3alIUPAIOIINIICS Ha KITIOY

— mkad s XpaHeHus 1abopaTOpHOM NOCY/IbI/IPHUOOPOB

— 71a00paHTCKUI CTOJ

— cTyn 7abopaTopHbIN

— KOMIUIEKT epIIeH ISl MBIThS JJAOOPATOPHOU MOCYIbI.
[IpumepHBbIli MepeYeHb JEMOHCTPAMOHHOTO W JaOOpaTOPHOTO 00O0PYIOBaHUA
HOCUT PEKOMEH/IATEIIbHBIN XapaKTep.

3.2. UndopmannoHHoe odecriedeHne pean3anuu NporpaMmmbl
Jns  peanuzanMd  OporpaMMbl  TUCIHUIUIMHBI  OMOIMOTEUHBIA  (HOH]T

oOpa3oBaTenbHON OpraHU3alMK JOHKEH WMETh TeYaTHbIE W/WIU DJIECKTPOHHBIC
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HUMHU y4eOHble mocoous (mpu
HaJIM4MH), JOMYIICHHbIE K HCIOJIb30BAaHUIO NPHU peanu3aluuu o0pa3oBaTENbHBIX
porpamMm cpenHero mpodeccuoHaIbHOTO O0pa30BaHHUs, peaIM3yeMbIX Ha 0Oase

OCHOBHOTO 001ero oopazoBanus L,

11 TIpuka3s MunuctepeTBa npocserenus Poceuniickoit ®enepanmu ot 5 Host6pst 2024 . N 769 «OG6 yTBepKAeHUM
(enepanbHOro repeyuHs yueOHUKOB, JOMYIIEHHBIX K HCIIOJIb30BAHHIO MPU peau3al[ii UMEIOIINX
TOCYAApCTBEHHYIO aKKPEIUTALMIO 00pa30BaTeIbHBIX IPOrpPaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOILET0, CPEIHETO
o01ero o6pa3oBaHMs OPraHU3AMSAMHI, OCYIIECTRISIOIINMHI 00pa30BaTENbHYIO JeSITEIbHOCTD, M YCTAHOBIICHHH
MPEJIeIbHOTO CPOKa MCIIOIb30BaHMS UCKITIOUEHHBIX YUeOHHKOB M Pa3padOTaHHBIX B KOMILIEKTE C HUIMHU y4eOHbBIX
noco6uii» (B akTyanbHO# pegakuunn). Ccpliika Ha yKa3aHHBIN Npuka3 aktyanbHa Ha 20.03.2025 r.
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HpI/I peaim3ann nporpaMmbl JUCHHUIIJIMHBI BO3MOKHO HMCIIOJIb30BAHHC

QJICKTPOHHBIX 06p3.30BaT€J'II>HI)IX PECYPCOB, JOMMYIICHHBLIX K HMCIIOJIB30BAHUIO IIPH

peanu3ayu 00pa3oBaTeIbHAIX IIPOIPAMM CPEJHETO 00LIEro 06pa3oBaHus 2,

OCHOBHBIE HCTOYHUKH

1. Tlaceunuk B.B. yueOHuK miist 0011eo0pa3oBaTeIbHBIX OpraHu3aIuii. ba3oBbii
ypoBeHb. «buomnorus 10 kimacce», Mocksa «IIpocsenienue», 2020

2. IlyroBkun A.Il buonorus: yuebuuk ans 10-11 knacca: ba3zoBslit ypoBeHb-
M.:Akagemust, 20091-224c¢

3. TMaceunuk B.B. yueOHUK mi1s1 00111€00pa30BaTeIbHBIX OPTaHU3AIUH.
bazossli ypoBeHsb. «buosorus 11 kmace», Mocksa «IIpocsemenney», 2020

4. Aradonosa W.b., Kamenckuit A.A., CuornazoB B.I1. buoJsorusi. bazoBblii
ypoBeHb. CIIO. — M.: IIpocBemenue, 2026. — 272c.

I[OIIOJIHI/ITQJILHLIC HCTOYHUKH

1. bornanoBa Tatbsina JIbBoOBHA, buosiorusi. CripaBOUHUK /JisI CTAPIIEKIACCHUKOB U

noctynaromux B By3bl. M3narens - ACT-IIpecc, I'ox uznanus — 2015

2. YebOpimeB Hukomnait BacunseBud. buonorus. Y4eOHUK UIsI CTYyIEHTOB YUPEKACHUN
cpeaHero npodeccuoHabHOTO oOpazoBanus, M3aatens - Akanemus (Academia).
Cepus - Cpeanee npodeccrnoHanbHoe oOpazoBanue, ['ox m3ganus — 2012

3. PezanoB A.T'., ®aneera E.O., O6mas 6uosorus: YueOHUK I CTYJASHTOB
00pa3oBaTeIbHBIX YUPEKACHUN cpeaHero npodeccuoHabHOro oopasoanus / B.M.
Koncrantunos, A.I'. Pezanos, E.O. ®aneesa; [lox pen. B.M. Koncrantunos. - 10-e
u3 ., crep. - (Cpeanee nmpodeccuonanbHoe odpasoBanue), M3narens — Academia, I'ox
u3nanus - 2014

4. YeoOpimeB Hukonait BacunseBud, buonorus. Y4ueOHUK 71 CTYACHTOB CPEIHETO
npodeccruoHanbHOro oOpazoBanus. M3narens - Axkanemus (Academia)
Cepus - IIpodeccronansHoe oopazoBanue, ['oxq m3ganus - 2015

5. Konecnukon C. U. O6mast ouonorus (ais CI10). YuebHoe nocobue, U3gatenn
— Kunopyc, 'og uznanus — 2015

6. MamonToB Cepreii I'puropseBuy, 3axapos Biagumup bopricouu
O6mas ouonorusi. YueOnuk. M3narens — Knopyce, Cepus - Cpennee
npodeccuoHanbHoe oopazoBanue, ['oa uzganus — 2015

JJIeKTPOHHbIE U3IAHUS

1. KoncynpsranT cryaenta http:// www. medcollegelib.ru/book/
2.  wwwy/sbio.info(Bcst Ouomnorusi, ctaTbu, HOBOCTH, OMOJIMOTEKA)
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3. www/window.ebu.ru(Egunoe okHO gocTyIa k o0pa3oBaTeIbHBIM
pecypcam MHTEpHETA IO OHMOJIOTHH)

4. www.5ballov.ru/test(Tect st aOUTYpPHEHTOB 1O BCEMY IIKOJIBHOMY
Kypcy Ouonorun)

5. www.vspu,ac,ru/deold/bio/bio.htm(TerekoMMyHUKAITMOHHBIE
BUKTOPHHBI TI0J1 OMOJIOTUN — SKOJIOTHH )

6. www.biology.ru(buosorust B OTKpbITOM KoJutemke. CaT comepKuT
yueOHuk no buonoruu, On — linetecTsl)

7. www.informika. ru(OnexTpoHHBIN y4eOHHK, OOJIBIION CITUCOK
MHTEPHET — PECYPCOB)

8. www.nrc,ebu.ru( buonorndeckas kaptuna mupa. Pazmen
KOMITBIOTEPHOTO YYeOHHKA, pa3paboTaHHOTO B MOCKOBCKOM TOCYAapCTBEHHOM
OTKPBITOM YHHUBEPCHUTETE)

9. www. Nature.ok.ru(Penkue n ucuesarommue >kuBoTHbIe Poccun —
npoekT Jkosorudeckoro neara MI'Y um. M.B. JlIomoHocOBa)

10. www. Kolenkoa .ru(/[yst Tex, KTO y4UTCSl caM B yUUT APYTUX; OTHO
Y TUCTAHITMOHHO, OMOJIOTHUH, XUMUH U IPYTHM MPEIMETaM )

11. www/ schoolcity.by(buosorus B Bompocax u 0TBeTax)

12. www.bril2002 . narod.ru (buosorus mis mkobHUKOB. KpaTkas,
KOMIIaKTHasl, 10CTaTOYHO NoApoOHast nHpopmarius mmo pazaenam: «O0mas
ounonorus», «boranukay, «30050TUA », «HeI0BEK»)

12 TTpuka3 MunucTepersa npocseruenus Poccuiickoit ®enepaimu ot 18 mronst 2024 r. N 499 "O6 yrBepkaeHun
(enepanbHOTO MepeyHs AMEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIECHHBIX K HCIIOJIb30BAHHUIO TIPH
pean3aly UMEIOINX FOCYIapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTe/IbHBIX IPOrpaMM Ha4aIbHOTO O0IIETo,
OCHOBHOTO 00111eT0, CpeTHeTo 0011ero 00pa3oBaHus» (B akTyasbHON pepakuni). CChlKa Ha yKa3aHHBIN PHKa3
aktyanpHa Ha 20.03.2025 1.
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https://www.google.com/url?q=http://www.5ballov.ru/test&sa=D&source=editors&ust=1754312245483341&usg=AOvVaw1vzR8KwvtwdC8E0sBVQ7Ks
https://www.google.com/url?q=http://www.biology.ru&sa=D&source=editors&ust=1754312245484155&usg=AOvVaw3Z-nYQAHL9tdMQ1QYBa4Sq
https://www.google.com/url?q=http://www.informika&sa=D&source=editors&ust=1754312245484383&usg=AOvVaw3n9aDgtMNUUp2FkFsE5S1p
https://www.google.com/url?q=http://www.bril2002&sa=D&source=editors&ust=1754312245485234&usg=AOvVaw2mZXfMmt6zUVvoO8-zF-RW

4. KOoHTpOJIb M OLIEHKA Pe3yJIbTATOB 0CBOEHHS 0011e00pa30oBaTeIbHOM

JUCIUTLTHHBI

Koutposib u omeHka pe3ynbTaTOB OCBOCHHS 00IIe00pa3oBaTEIbHOM

AUCHUIIIMHBI pACKPBIBAIOTCA YCPE3 NUCHUIIIIMHAPHBIC PC3YJIbTAThI, HAITPABJICHHBLIC

Ha (opmupoBaHHe OOHMX U MPOodhecCUOHATBHBIX KOMIIETCHIIMA MO pasjeiam u

TCMaM COACPIKAHUA y‘{€6HOFO MaTtcpualia.

Oomas/npodeccuoHaaIbHasI
KOMIIeTeHHsI

Paszgen/Tema

Tun OLICHOYHBIX

MepOoNnpusITUs

OK 01. BeiGupars crmocoOsl
peieHus 3amaq
npodeccHoHaIbHOM
JESTSIIBHOCTH MPUMEHUTEIHLHO
K Pa3JIMYHBIM KOHTEKCTaM

Temsr 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,
9.41T-0/c*3, 9.511-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

OO6cyxaeHue 1o Borpocam
JEKIUU

Pazpabotka rinoccapus
3aIl0JIHEHUE  CPAaBHUTEIbHBIX
Ta0JIUL

TectupoBanue

YcTHBIN onpoc

JIMKTaHT Ha UCIOJIb30BaHUE
apryMeHTOB, OHOJIOTHYeCcKOn
TEPMUHOJIOTHH U CHMBOJINKA
WnnuBunyanbHas
camocTosITeNIbHas padoTa
[IpeacraBienue  pe3ysbTaToB
IPAKTUYECKUX padoT
KonTponbHbie paboThl

3aiuTa TBOPUECKUX paboT

3amura VHMBHUyalIbHBIX
MIPOEKTOB
Brimonnenune 3aJaHu

MIPOMEXKYTOYHOM aTTECTANKI

OK 02. UcnonwszoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemas TUCKYCCHS IO

COBPCMCHHBIC cpencrea | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOmpocaM JIEKIIUHA

TIOUCKa, aHanmusa |73 g1 82  9.1-93, | Paspaborka menTanbHO#

" 5 MHTEPIPETAMH | g 411 /e 9 5[T-0/c, 10.1, Eame B MUHH TpyIIIax

uH(popMaIuy, BIITOJIHEHHE U 3alllUTa

u ’ UHPOPMAIHOHHBIE 10.2,10.31-0/c, 11.11I-0/c 1abopaTOPHBIX paboT

TEXHOJIOTUU JUIsl BBITOJHEHUS [IpeacraBnenne  pe3ynbTaToB

3a1a4 npodeccuoHanbHOM MPaKTUYECKUX padoT

JeATeIbHOCTH [IpencraBneHue yCTHBIX
COO0O0ILIeHUH C Tpe3eHTaluel,
HOJTOTOBJICHHBIX 10 EPEUYHIO
HCTOYHHKOB,
PEKOMEHJOBaHHBIX
MIpenoJiaBaresieM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | Ob6cyxaeHue Mo BoIpocam

B3aMIMOJICHICTBOBATh U pabOTaTh
B KOJUIEKTUBE U KOMaH/E

4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-93,

JIEKITHH

3 TIpodeccronansHO OPUEHTUPOBAHHOE COJEPIKAHKE (COIEPIKAHUE IPUKIIATHOTO MOJLYJIS)
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9.411-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1IT-0/c

IIpencraBnenue  pe3yiabTaToOB
NPaKTUYECKUX paboT

3amura TBOpYECKUX padboT
3amuTa VH/IMBUYaJIbHBIX
IIPOCKTOB

OK 07. ConeiicTBOBaThL

COXpaHEHHIO OKpYKaloIIen
CpeIbl, PEeCcypcocOepeKEeHUIO,
MIPUMCHSITh 3HAHUS
00 W3MCHCHUU KJIMMarTa,
TTPUHIIUITHI OepexITMBOTO
MPOU3BOJACTBA, A (HEKTHUBHO
NEUCTBOBATh

B YPE3BBIYANHBIX CUTYaLUAX

Temer 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3, 7.1-
73, 81, 82, 9193,
9.411-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.111-0/c

OO6cyxaeHue 1o Borpocam
JEKLUU

Pazpabotka rimoccapus
3anoJHEHNEe  CPaBHUTEIIBHBIX
Ta0muIy

TectupoBanue

VYeTHBII opoc

JIUKTaHT Ha UCIOJIb30BaHUE
apryMEHTOB, OHOJIOTHYECKOU
TEPMUHOJIOIMH U CUMBOJIUKH
NunuBuayanpHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue  pe3ynabTaToOB
IPaKTUYECKUX paboT
KoHnTposbHble paboThl

I1K 1.4. O0ecnieynBars HEOOXOAUMBIE
[YCITOBHSI XpaHCHUSI U KCTIOTH30BAHUS
OCHOBHBIX M CBAPOYHBIX MAaTEPUAJIOB,
HCIIPABHOE COCTOSIHUE CBAPOYHOTO
000pYI0BaHMS, OCHACTKHU U
WHCTPYMEHTA.

II-o/c

3ammura TBOPUYECKUX paboT

3amnura WHIUBUAYTBHBIX

MIPOEKTOB

Brmonaenune 3aqanuii
MIPOMEKYTOUHOM aTTecTaluu
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