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Pabouass mporpamma oOmieo0pazoBarensHoro mnpeamera OJ1.13 buomorus
pa3paboTaHa Ha OCHOBE:

denepatbHOTO TOCYIAPCTBEHHOTO O0pa30BaTENLHOTO CTaHIApTa CpPEIHETO
obmero o6OpazoBanus (manee — DI'OC), a Takke I[IpumepHoil mMporpamMmbl
o011eo6pa3oBaTenbHOTO yu4eOHOTO TipeaMeTa «BHONoTHs I CIIeIUAIbHOCTH CPETHETO
npodeccuonanbsHoro oopazosanus (aanee — CI10): 40.02.04 ¥OpucnpyneHuus;

Opranuzanus-pa3padoTyukK:
['BIIOY «Hmxeropoackuii TeXHUKYM HHGOPMAIIMOHHBIX TEXHOJIOTUH U TIPaBay
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1. O0mas xapakTepucTuKa padodeil IporpaMmmbl

o0meo0pa3oBaTeibHOr0 npeamera «buosiorus

1.1. MecTO AUCHUILIHHBI B CTPYKTYpe o0pa3oBartenabHoii mporpammbl CIIO:

OoOmeoOpa3oBarenpHas AucuuiianHa «buonorus» sBiasercs o0sA3aTeabHON
4acThI0 00111€00pa30BaTEeIbHOIO HUKIIA 00pa30BaTEIbHOM POrPaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cneunansHoctu 40.02.04 IOpucnpyaeHus.

1.2. Lesn n miianupyembie pe3yaibTaThl 0CBOCHUS AUCHHUIIIMHBI:
1.2.1. leab (UCUUIIAHBI

ConepxaHue mporpamMmbl  oOHIE00pa30BaTEIbHON AUCHUIUIMHBL  «bronorus»
HaIllpaBJI€HO Ha JOCTH)KEHHE pe3yJbTaTOB €€ M3Y4YEHUS B COOTBETCTBHUM C
tpedoBanusiMu GI'OC COO c¢ yderom npodeccuoHanbHoi HampaBieHHocTH PI'OC
CIIO. Ilenp uzyueHus nucuuIuiMHbl «buonorus» Ha 0a30BOM YPOBHE — OBIIAJICHUE
OOy4arOIMMUCS 3HAHUSIMU O CTPYKTYpHO-(QYHKIHMOHAJIBHOW OpraHu3alud >KUBBIX
CHUCTEM pa3HOr0 paHra MU MNPUOOPETEHHWE YMEHHMM HCMNOib30BaTh A3TH 3HAHUS MJis
IPaMOTHBIX JIEUCTBUI B OTHOUIEHUH OOBEKTOB KMBOM MPUPOJIBI U PEIICHUS Pa3IMUHbIX
KU3HEHHBIX MPOOIeM.
JlocTmkeHue 1ed  MU3y4YeHUs JIUCUUIUIMHBI «buosorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs peuieHueM CIeIyoIMX 3a1au:
o OCBOEHHE OOYyYaIOUIUMHUCS CHCTEMbl 3HAaHUM O OMOJOrMYECKUX TEOPHsIX,
YYEHMSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, NPABUIAX, CIYKAIIUX OCHOBOW JUIS
bopMHpOBaHUS ~ TPEJICTABIEHUA O  €CTECTBEHHO-HAy4YHOM  KapTUHE  MHpa,
0 METO/JaX HAy4yHOIo MO3HAHUs, CTPOEHUH, MHOTOOOpa3uu U OCOOECHHOCTSX >KUBBIX
CUCTEM PAa3HOIO YPOBHS OPraHM3alWH, BBIIAIOLIMXCS OTKPBITHUSX M COBPEMEHHBIX
HCCJIEOBAHHSIX B OMOJIOTHH;
o dopMupoBaHne 'y O0OydYarOIIMXCS  IO3HABATEIbHBIX, HHTEIUIEKTYaJbHBIX
U TBOPUYECKHUX CIIOCOOHOCTEH B MpoIlecce aHalu3a JAaHHBIX O IMYyTSIX pa3BUTUA
B OMOJIOTMHM HAYYHBIX B3IJISIOB, UJEH U MOJXO0/I0B K U3YUEHHIO dKUBBIX CUCTEM Pa3HOTO

YPOBHSI OpraHU3allnu;



o CTaHOBJICHHME Yy oOyvarommxcs oOmel  KyJabTyphl, (QYHKIHOHAIHHON
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBICHITH U OLIEHUBATH SIBJICHHS OKPY>KaIOIIEr0 MUpa
’KMBOM TPHUPOAbI HAa OCHOBAHWU 3HAHUW M OMbBITA, MOJYYCHHBIX INPU H3YYCHUU
OHOJIOTHH,

J dopmupoBanne 'y oOydalmUXCs YMEHHH  WJUTIOCTPUPOBATH  3HA4YCHHE
OMOJIOTUYECKUX 3HAaHUM B MPAKTUYECKOW JESATETBHOCTH YEJIOBEKa, pa3BUTHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHNA U arpoOHOTEXHOIOTHA;

o BOCIIUTaHHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TIO3HAHMSI YEJIOBEKOM KHBOU
IPUPOJIbI, HEOOXOAUMOCTH OEpEeKHOr0 OTHOUIEHHS] K HEH, COOIIOACHUS 3TUYECKUX
HOPM IIPU MTPOBEICHUHN OMOJIOTUYECKUX UCCIIE0BaHUM;

J OCO3HAaHWE IICHHOCTH OWOJOTMYECKUX 3HAHUM 71 TIOBBIINICHUS YPOBHS
HKOJIOTMYECKOM KYIbTYPHI, A1 (GOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

o OpPUMEHEHUE MPUOOPETEHHBIX 3HAHUM W YMEHHH B TMOBCEJHEBHOM >KU3HU
JUIS OLIEHKH TIOCTIEICTBUN CBOEH JIEATEIHHOCTH MO OTHOIICHUIO K OKPY’KaIoIIeH cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHHWE Mep NpOoPUIAKTUKI

3200JIEBaHUN.

1.2.2. IlnanupyemMblie pe3yJbTaTbl OCBOEHHsI 0011e00pa30BaTEILHOM JUCHMIIIIMHBI
B cooTrBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oo6mme xomneteniuu (nanee — OK) u nmpodeccronansubie kommerenuuu (naiee — [1K)
®I'OC CIIO B  COOTHECEHMH €  JUYHOCTHBIMH,  METalPEIMETHBIMU
U TpPEeIMETHBIMH pe3ylibTartaMu o00ydeHusi 0Oa3oBoro ypoBHs (maimee — [IPO)

®I'OC COO npencraBiaeHbI B TAOIHIIE:



Kon u I[lnannpyemble pe3yabTaThl OCBOCHUS JUCIUINIMHBI

HAMMEHOBaHUe

(bopanyeMblvx O6ume JAucuunimHapHbie

KOMIIeTeHI i
OK 01. BsiOupats | JIudHOCTHBIE pe3yabTaThl MTOJDKHBI oOTpaxkarh B yacTu: | [IP6 1. CdhopMupoBaHHOCTh 3HAHUKW O MECT€ M POJIM OHOJOTHH
CHOCOOBl  PElICHHs | TPYAOBOTO BOCIIUTAHUS: B CHCTEME€ HAay4HOTO 3HaHMS; (PYHKIIMOHAILHOW IPaMOTHOCTH YeJIOBEKa
3a1au - TOTOBHOCTh K TpPYAYy, OCO3HAHHE ILIEHHOCTH MAacTepCTBa, | JJISl peLICHUS KU3HEHHBIX MTPOOIIEeM.
npodeCCHOHATBHON | TpyAoIo0ue; I[IP6 2. C¢hopMUPOBAaHHOCTH YMEHHUS PACKpBIBATH COJAEpIKaHUE
JESITeIIbHOCTH - TOTOBHOCTh K AKTHBHOW JESATEIILHOCTH TEXHOJOTMYECKOW | OCHOBOIOJATalONIMX OHOJOTHYECKHX TEPMHUHOB M TOHATUMN: KHU3HB,
IPUMEHUTEIBHO u COLIMaIbHON HAIPaBJIEHHOCTH, CHOCOOHOCTb | KJIE€TKA, TKaHb, OpraH, OPraHu3M, BHJ, MOMYJISAIUSA, 3KOCHCTEMA,
K Pa3IMYHbIM | HHUIIMUPOBATh, IUIAHUPOBATh U CAMOCTOSTENBHO BBINONHATH | OMOIIeH03, Onochepa; merabonu3m (0OMeH BeIIeCcTB
KOHTEKCTam TaKylo JIeSITeIbHOCTb; U TIpeBpalieHUEe HIHEPruu), TOMEOCTa3 (camoperyssius), OuOoCHUHTE3

- HHTEpeC K pa3IHYHbIM cdepam npodecCroOHaATBHOM
JIeSITCIIEHOCTH.

MeTtanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnazieHne YHUBEPCAIbHBIMH YYECOHBIMH TTO3HABATEIbLHBIMHU
NEeNCTBUSIMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBHUS:

- CaMOCTOSITeNbHO (OpPMYJIHpPOBaTH M  aAKTyaJU3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIM IMPU3HAK WJIM OCHOBAaHUS
JUTISL CpaBHEHUS, KilacCu(UKAIuy U 0000IIEeHHMS;

- ONIPEACIIATH LIeNIN AeATENbHOCTH, 33/1aBaTh TapaMeTPhI

Y KPUTEPHUU UX TOCTHKCHHUS;

- BBIIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B pacCCMaTPUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JESTENBbHOCTh, OIICHUBAThH
COOTBECTCTBHUC pGSYJ'II)TaTOB OeiIAaM, OILICHUBATH pI/ICKI/I
MOCJIEACTBUI IeITEILHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATEBCKOM

n HpoeKTHOI\/'I JCATCIIBHOCTH, HaBbBIKAMHU paspemeHI/m

npobiewm;
- BBIABJIATH IPUYIXMHHO-CIICACTBCHHBIC CBA3H
Y aKTyaJIM3UPOBATh 33734y, BEIIBUTATh THIIOTE3Y

Oenka, CTPYKTypHasi OpTraHU3alus KUBBIX CHCTEM, JHUCKPETHOCTb,
caMOperyJiLus, CaMOBOCIIPOU3BECHUE (penponykius),
HACJIE/ICTBEHHOCTb, HW3MEHUYHUBOCTb, 3HEPro3aBUCHUMOCTb, pPOCT U
pa3BUTHE, YPOBHEBAsI OPraHU3aLIUS.

[IP6 3. CdopMupOBaHHOCT, YMEHHUS PaCKphIBaTh COJAEpIKAHHE
OCHOBOIIOJIATAIONINX OWOJIOTHYECKUX TEOPHHA W TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTalIMOHHOM, 3BOJIOLIMOHHOM, TPOUCXO0XKICHUS KUZHU
1 YeJIOBeKa.

I1P6 4. ChopMHPOBAaHHOCT YMEHMs PACKPbIBaTh OCHOBOIIOJIATAOIIHE
Ouosorudeckue 3akoHbl U 3akoHomepHocTH (I'. Mennens, T. Moprana,
H.N. Baguiosna, 2. I'exkens,
®. Mromnepa, K. bapa), rpaHunbl ux NPUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[TP6 5. IlpuoOpereHue omnbITa MNPUMEHEHHS OCHOBHBIX METO/OB
HAY4YHOTO MO3HAHMSI, UCTIOJIb3YEMBIX B OMOJIOrUN: HAOII0IEHUS

U OINHMCAHUS JKUBBIX CHCTEM, IPOLIECCOB M SIBJICHHI; OpraHU3alud U
MpOBEICHUsT OMOJIOTHUECKOTO0 HSKCHEPUMEHTA, BBIABMKEHHS THIIOTE3,
BBISIBJICHUSI 3aBUCHMOCTH  MEXKIYy HCCIEAYEMBIMH  BEJIMYMHAMH,
00BSICHEHUS MOJIyYEHHBIX pe3yJIbTaTOB
u (QOpMYIMPOBAaHUS BBHIBOJOB C HCIOJIb30BAHUEM HAyYHBIX IMOHSTHH,
TEOpUH U 3aKOHOB.

I[TP6 6. CdopMUpPOBAaHHOCTH YMEHHUS BBIICIATH CYIIECTBECHHBIC
IIPU3HAKHA BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHOT; OJHOKJIETOYHBIX U




€¢ peIICHMs, HaxXOJIUTh apryMEHTBhI JUIS JIOKa3aTeahCTBa
CBOMX YTBEP)KJICHMM, 3aJaBaTh IIapaMETPbl U KPUTECPUHU
peIIeHUS;

- aHaJII/I?;I/IpOBaTB HOHy‘-ICHHbIG B XO0I¢C peH_IeHI/ISI 3a1a4u
pe3yJbTaThl, KPUTHYCCKH OIICHHBATh HMX JIOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTb N3MCHCHHEC B HOBBIX YCJIOBI/ISIX;
pa3palaThIBaTh IUIAH PEIICHHS TPOOJIEMbI C YY€TOM aHaIH3a
HMEIOIUXCSI MaTEpUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETb MIEPEHOCUTh 3HAHUS B MIO3HABATEILHYIO

U TIPAKTHYECKYIO 00JIACTH KU3HEACITSITbHOCTH;

- yMETh HMHTETPUPOBATh 3HAHHS W3 Pa3HBIX MPEIMETHBIX
oOJacrei;

- BBIIBUTaTb HOBBIE HJEH,
MOJIXOJbI U PELICHUS

npepjiaraTb OPHUIrMHAJIBHBIC

MHOTOKJIETOYHBIX OpPraHU3MOB, BHIOB, OMOTCOIICHO30B M IKOCHCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB M NPEBPALCHHUS HEPTUU B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 M SHEpPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO03a, MeHo3a, OIUIOJIOTBOPEHUS, pPa3BUTHI M|
Pa3MHOKEHHS, WHIUBHUIYAIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTCHE3a),
00pbOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOT'O 0TOOPA, BUI000PA30BaAHMS,
IPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpele OOWTaHWs, BIHMSHUS
KOMIIOHEHTOB HKOCUCTEM, AHTPOIIOTEHHBIX U3MEHEHUI
B 9KOCHCTEMaX CBOECH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpaIlleHUe SHEPTHH B buocdepe.

I1P6 7. ChopMUpOBaHHOCTh YMEHHSI MPUMEHSATH IOJYYCHHBIC 3HAHUS
11 OOBSCHEHHSI OMOJIOTUIECKUX MPOIIECCOB U SBICHHUH, JIJISI TPUHSATHS
IPaKTHYECKUX PELICHUH B TIOBCETHEBHOW )KU3HU

C Lenblo obecrieyeHus OE30IaCHOCTH CBOETO 3/10pOBbS M 3/I0pOBbS
OKPYXAIOUIMX JIOJICH, COOMIONEHHs 30pOBOTO 00pasa >KU3HH, HOPM
IPaMOTHOTO TOBE/ICHUS B OKPY)KAIOIIEH MPUPOIHON cpesie; MOHNMaHue
HEOOXOAMMOCTH HCIOJIb30BaHUs JOCTHIKCHUI COBPEMEHHOIN OMOJI0run
¥ OMOTEXHOIJIOTUH [T PalliOHAIBHOTO IPHUPOIOTIOIE30BAHMSL.

I1P6 8. ChopMHPOBAaHHOCTh YMEHHUS peliaTh OMOJIOTHYECKHE 33/1a4H,
COCTABIISATh TEHOTUITUYECKUE CXEMBI CKPEIINBAHUS

JUIs  pa3HbIX THUIOB HACJIEJOBAaHUS NPU3HAKOB y OPTraHU3MOB,
COCTABIISATh CXEMBI IIEPEHOCA BEIIECTB U SHEPTHH B SKOCHCTEMAX (IeTH
IUTaHUS, TUIIEBHIE CETH).

[mP6 9. CdopmupoBaHHOCTH
UH(pOPMaIIHIO OMOJIOrNYEeCKOro
MICEB/IOHAYYHBIC 3HAHHUA W3 PA3JIUYHBIX HCTOYHHKOB (CpeICTBa
MacCOBOM nH(popmanuu, Hay4HO-TIONYJISIPHBIE MaTepuabl);
UHTEPIPETUPOBATH STUUYECKUE ACHEKThl COBPEMEHHBIX MCCIIEOBAaHUN B
OHMOJIOruM, MeIuIMHEe, OWOTEXHOJIOTHMHU; paccMaTpuBaTh TINoOaIbHBIE

YMEHHN KPUTHUYECKH OLCHUBAaTh
COJIEp/KAHUS, BKJIFOYAKOLIYIO

JKOJIOTHUECKHE TPOOJIEeMBbl  COBpEMEHHOCTH, (OPMUPOBATH  TIO
OTHOIIIEHUIO K HUM COOCTBEHHYIO TMO3UIIHIO.
I[MP6 10. CdopMUpOBaHHOCTh YMEHUW CO37aBaTh COOCTBEHHBIC

MMCbMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKOU
uHpOpMallMM M3 HECKOJBKMX MCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapaTr OuoJIoTun




OK 02.
Hcnonws3oBarts
COBpPEMEHHBIE
CpeAcTBa  TIOHCKa,
aHayM3a

U UHTEpIpeTaluu
uHpopmanuu,

¥ WHPOPMALMOHHBIC
TEXHOJIOTHH TUISI
BBITIOJIHEHUST 337134
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE pE3yNbTaThl JOJKHBI
[IEHHOCTH HAYyYHOTO MO3HAHUS:
-c(hopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U OOIECTBEHHOM
MPAKTHKH, OCHOBaHHOTO HAa  JAuaiore  KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MeTtanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnazneHre yHUBEpCAIbHBIMU y4E€OHBIMU MO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

OoTpaxXaTb B 4YacCTH:

- BIAJETh  HABBIKAMH  TOJYYEeHUs  WHGPOpMAIHU
U3  WCTOYHUKOB  pa3HbIX  TUIIOB,  CaMOCTOSATEIBHO
OCYIIECTBIIATD IIOKCK, aHaius, CUCTEMATH3ALUIO

U WHTEpIpeTanuio nHGOPMAIUU Pa3INYHBIX BUIOB U (HOpM
MIPE/ICTABJICHHUS;

- OIICHHBAaTh JIOCTOBEPHOCTH, JIESTUTUMHOCTH HH(OpPMAIINH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIHHO-3TUYECKUM HOPMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIA OMOJIOTHH

B CHCTEME€ HAyYHOTO 3HaHMS; (PYHKIIMOHAILHOW IPaMOTHOCTH YeJIOBEKa
JUISL pEIICHUs KU3HEHHBIX MPOOIIeM.

I1P6 7. CpopMupOBaHHOCTH YMEHHUSI MPUMEHSTH TMOITY4YECHHBIC 3HAHHS
Uit OOBSICHEHUST OMOJIOTUYECKUX IIPOLECCOB U ABJICHUH, ISl IPUHSITUS
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOW KU3HU

C uenblo obecrieyeHUs] OE30MaCHOCTH CBOETO 3/I0pPOBbS M 3/I0POBbS
OKpYKaIOMIUX JIIOACH, COOMIOACHUS 3A0pOBOro o0pasza KU3HH, HOPM
IPAMOTHOI'O MOBEIECHMS B OKPYXaIOLIEH MPUPOJIHON cpelie; TOHUMaHUe
HEOOXOAMMOCTH UCIIOIBb30BAHUS JOCTHXKEHUN COBPEMEHHOM OMOIOruu
¥ OMOTEXHOJIOTUM U1 PAllHOHATBHOTO TPUPOIOTIOIH30BAHUSI.

I[IP6 10. CdopMupoBaHHOCTH YMEHUW CO37aBaTh COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKOU
UHPOPMALIMK W3 HECKOJBKHUX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 04. 3ddextuBHO
B3alMOJICCTBOBATE
U paboTath

B KOJUICKTHUBE

U KOMaHJie

JInyHOCTHBIC pe3yiIbTaTbl OOJIZKHBI OTpakaTb B YaCTH:

LHEHHOCTH HAYYHOIO IIO3HAHUA: OCO3HAHUE [IEHHOCTH
HAay4yHOM  JEATEIIbHOCTH, TOTOBHOCTb  OCYILECTBIATH
MPOEKTHYIO u HCCIIEIOBATENBCKYIO JIeATCIbHOCTh
VHJIUBUAYAIBHO U B TPYIIIIE.

MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh:
OsBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMH:

0) cCOBMECTHas JIeSITEIIbHOCTD:
- MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM
Y MHIUBUIYaJIbHON paOOThI;

- HpI/IHI/IMaTI) meian COBMGCTHOf/i JCATCIIBHOCTH,
OPraHu30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS

M0 €€ JOCTMKCHUIO: COCTaBISATh IUIAaH  JCHCTBUM,
pacrpenensatb poJad C Y4YETOM MHEHHMM  YYaCTHHKOB

00CYyXJ1aTh pe3ybTaThl COBMECTHOM pabOThI

I[IP6 5. IlpuoOpereHue oOmbpITa MNPUMEHEHHS OCHOBHBIX METOOB
Hay4YHOTO TIO3HAHUSA, WCIOJIb3YEeMbIX B OHOJIOTHMH: HAOIIOJIEHUS W
ONMCAaHMUS JKMBBIX CHUCTEM, IPOLECCOB M SBJICHUW;, OPraHU3alUU U
MPOBEACHUSI OMOJIOTMUECKOTO JKCIEPUMEHTA, BBIIBIDKCHHS THIIOTE3,
BBIABJIICHUS 3aBUCHUMOCTH  MEXIY HCCIEIYEMbIMH  BEIUYMHAMU,
00BSICHEHUS TIOJYUYEHHBIX PE3yIbTaTOB

U (GopmynupoBaHHsS BHIBOJIOB C HCIOJNB30BAHHEM HAYYHBIX TOHSITHIA,
TEOpPU U 3aKOHOB




OK 07. | JlngaHOCTHBIE pE3yabTAaThl MOJDKHBI OTpakaTh B yacTu: | [IP6 5. IlpmoOpereHue ompiTa NPUMEHEHHS OCHOBHBIX METOOB
CopeiicTBOBaThH HKOJIOTUYECKOTO  BOCIUTAHMA: -  CPOPMHPOBAHHOCTH | HAYYHOTO MO3HAHUSA, UCIIOIB3YEMbIX B OMOJIOTUH: HAOIIOICHHS
COXPAaHEHHIO 9KOJIOTMYECKOHN KYNbTYpPBI, IOHUMAHWUE BIMSHHS COLMATIbHO- | U OIMCAHMUS JKUBBIX CHCTEM, IPOLIECCOB M SIBICHWM; OpraHU3alud U
OKpYyKaroIen HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHOM MIPOBEJICHUSI OMOJIOIMYECKOI0 3KCIEPUMEHTA, BBIJBUKEHHS TUIIOTE3,
Cpenbl, U COLMAJIBHOM Cpelibl, OCO3HAHME TIJIO0AJBHOIO XapakTepa | BBIABICHHUS 3aBUCUMOCTH  MEXAY MCCIEIyeMbIMH  BEIMYMHAMH,
PECYPCOCOEPEIKEHUIO | IKOJIOTHIECKUX MTPOOIIeM; 00BSICHEHUS TIOTYYCHHBIX PE3YJIbTATOB
, IPUMEHSTh 3HAHUA | - IUIAHUPOBAaHME M OCYLIECTBICHME  JEHUCTBUM B | 1 (OPMYIMPOBAHUS BBIBOJOB C MCIIOJB30BAaHMEM HAyUYHBIX IOHATHM,
00 W3MEHEHUM | OKPYKAIOLIEN Cpelle HA OCHOBE 3HAHUS LIEJEN YCTOMYMBOIO | TEOPUI U 3aKOHOB.
KJIMMaTa, NPUHLUIBI | Pa3BUTHS YEIIOBEYECTBA; IIP6 6. CdhopMuUpOBaHHOCTb YMEHHS BBIIEIATh CYILECTBEHHBIE
OepexIINBOro - QAKTUBHOE HENpUATHE JACUCTBUN, MNPUHOCSIIUX Bpej | MIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U 3YKApUOT; OJHOKJIETOUHBIX U
IIPOU3BOJICTBA, OKpYXarolllen cpene; MHOT'OKJIETOUYHBIX OpPraHU3MOB, BH/I0B, OMOI€OLICHO30B U IKOCHUCTEM;
3P PEeKTHBHO - yMEHHE IPOrHO3UPOBATh HEeOJIaronpusITHbIE | OCOOCHHOCTH IMPOIECCOB OOMEHa BEIIECTB W IMPEBPAIICHUS YHEPTUU B
JEICTBOBATH 9KOJIOTUYECKHE MOCIEICTBUS NPEANPUHUMAEMBIX JEHCTBUM, | KJI€TKe, (OTOCHHTE3a, IUIACTMYECKOIO0 M HSHEPreTU4ecKoro ooOMeHa,
B Ype3BbIYAMHBIX | IPEJOTBpAIlATh UX; XEMOCUHTE3a, MMTO3a, MEH03a, OIUIOJOTBOPEHMS, pPAa3BUTHS U
CUTyalUsX. - paculMpeHHe OMbITa JEATEIbHOCTH HKOJOTHMYECKOM | pa3MHOXKEHMs, WHIMBHIYaIbHOIO Pa3BUTHs OpraHu3Ma (OHTOreHE3a),
HaIlPaBJIECHHOCTH. 60pBOBI
MetanpeameTHble pe3ynbTaThl IOJKHBI OTPaXaTh: 32  CYyLIECTBOBAaHHE, €CTECTBEHHOIr0 OTOOpa, BUA000pa30BaHUs,
OBnanenue YHUBEpPCaIbHBIMU KOMMYHHUKATHBHBIMH | IPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelne OOWTaHWs, BIMSHUS
JNENCTBUAMU: KOMIIOHEHTOB 9KOCHUCTEM, AHTPOIIOTEHHBIX WU3MEHEHUN
0) coBMeCTHasl 1€ TEIbHOCTD: B 9KOCHCTEMAaX CBOEH MECTHOCTH,
- MOHMMATh W HCHOJb30BaTh MPEUMYILIECTBA KOMAHJHOW | KpyroBOpOTa BEUIECTB U NMPEBpAIlEHNE SHEPTUH B Orocdepe.
Y MHIMBHUIyaJIbHOM paboThI; [1P6 7. ChopMHpOBaHHOCTh YMEHUSI HMPUMEHSATh MOJyYEHHbIE 3HAHUS
- IpUHUMATh  LEIM  COBMECTHOM  JIeATENbHOCTH, | JUId OOBSICHEHUsS] OMOIOTNYECKUX MPOLECCOB U SIBICHUM, JIs1 MPUHATHS
OpraHU30BBIBATH u KOOPJMHUPOBATh NENCTBUS | IPAKTUYECKUX pelieHui B MOBCE/IHEBHOM KU3HU
0 ee JIOCTWKEHMIO: COCTaBIATh IJIaH  JEeMCTBUH, | ¢ Lenabl0 oOecrieyeHHss O€30HMacHOCTH CBOETO 370pPOBbS U 310POBBS
pacnpenenaTtb poJid € Y4eTOM MHEHUH YYacCTHUKOB | OKPYXAIOUIMX JIIOJEH, COONIOAEHUS 30pOBOro 00pasa >KM3HU, HOPM
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI IPaMOTHOTI'O MOBEJCHUS B OKPY’KaIOLIeH IpUPOIHOM cpe/ie; MOHUMaHNe
HEOOXOIMMOCTH HCIIOJIb30BaHUs TIOCTHKEHUN COBPEMEHHOM Onosoruu
1 OMOTEXHOJIOTHH JUIsl pallMOHAJILHOTO MPUPOAONOIB30BaHUS
IIK 1.1. | IlonaTHe ¥ 3HAHUE OCHOBHBIX MOJOKeHUS U ocoOeHHOCcTH | ChOpMUPOBAHBI 3HAHMS B OCYIIECTBICHHH MpPO(ecCHOHATbHOTO
OcyiecTBiATh HAayKM aJMUHUCTPAaTUBHOIO IIpaBa B YacTH Ppa3BUTHs | TOJIKOBAHUS HOPM IIPaBa;
npodecCuOoHANbHOE | aIMUHUCTPATUBHO-TIPOLIECCYATTLHOTO PEryIUPOBAHUS; YMeHus aHaJu3upoBaTh, TOJIKOBATh U MPABUIBLHO IPUMEHSTH IPABOBBIE
TOJIKOBAHWE  HOPM | 3HAHME CYIIHOCTb, COJEP/KAHUE OCHOBHBIX IOHSTHM, | HOPMBI;
npaBa KaTeropuii, KOHCTPYKUUN, MHCTUTYTOB aJMUHUCTPATUBHO- | YMEHMSI  XapaKTepu3oBaTb, HHTEPIPETUPOBATH,  AHAJIU3UPOBATH,

IPOLIECCYaIbHOIO, TPYAOBOIO M TPAXKIAAHCKO-IIPABOBOIO

CONNOCTAaBJIATL M  HCCJIICOOBATH 0COOEHHOCTH IIpaBOBOI'o0 CTATyCa




3aKOHO/ATEJIbCTBA; CyOBEKTOB MPABOOTHOIICHUI;

YMEHHE CpaBHUBATh, TOJIKOBATh M KBaTU(PUIMPOBATH JESHUE KaK
MIpaBOHApYLICHHUE, PEryIupyeMoe HOpMaMH aJIMUHUCTPATUBHOIO MpaBa
U 1Ipolecca,




2. CTpykKTypa U cofepxkaHue 0011e00pa30BaTe/IbHOI THCIUILTHHBI

2.1. O0beM JUCHUNIMHBI U BUbI Y4e0HOH padoThI

Bua yueOHoii padoThI O0Bem B yacax
O61beM 00pa3oBaTeIbHON MPOrPpaMMBbI TUCIUNJIMHBI 72

B T.4.

TEOPETHUUECKHUE 3aHATH 40
PAKTUYECKHUE 3aHSTUS 28
71a00paTOPHBIE 3aHATHS 4
OcHOBHOE cojiep:KaHue 60
IIpodeccnoHaIbLHO OPEHTHPOBAHHOE CO/lepKaHHe (Colep:KaHue 12
MPUKJIAJTHOT0 MOYJIfA)

IIpomexyTounas arrectauus (quddepeHIIMPOBAHHbBIN 3a4eT) 2




2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

dopmHpyeMble
HaumeHnoBanue Coaepixanue yueOHOro MaTrepuasa (0CHOBHOe U NpogecCHOHAIBHO OpHEeHTHPOBaHHoe), | O0bem KOMITETeR I
pa3iesioB U TeM JIa00paTOPHBIE U NPAKTHYECKHE 3AHATHS, IPUKJIATHON MOAYJ/Ib (IIPU HAJIHYUH) 4acoB
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cucTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2
buonorus buonorus — Hayka o xuBoi npupoae. CBs3u OHOIOTHN C OOIIECTBEHHBIMH, TEXHUUECKUMH U
B CHICTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, (puiaocodueit, penurueit, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
KU3ZHU MeToapl MO3HAHUA KUBOM NpUpObI (HAONIOAEHUE, SKCIIEPUMEHT, ONUCAHHUE, U3MEpPEHUE, OK-02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUUECKAsh 00pabOTKa 1aHHBIX ).
Kusble cucreMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust Ononoruu. OTianyuue KUBBIX CUCTEM
OT Heopranuyeckoi npupoasl. CBoHCTBa GMOCUCTEM U UX pazHOOOpa3ue.
YpoBHU OpraHu3alnx ouocucTem: MOJIEKYJIIPHO-TE€HETHYECKU, KJICTOYHBIH,
OpPraHU3MEHHBIM, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTeMHBIH (OMO - TEOleHOTHUYECKUil),
o6unochepHbIi
Pa3nes 2 XuMH4YeCKHH COCTAB M CTPOCHHE KJICTKH 8
Tema 2.1. Conepxanne yaeOHOT0 MaTepuaa 2
XUMHUYECKUH COCTaB | XMUMUYECKUH COCTaB KJIETKU. XMUMHMUYECKHE 3JIEMEHTHI: MAaKpO3JEMEHThl, MUKPOAJIEMEHTHI.
kieTku. Bona Bonga m muHepanbHble BemiecTBa. @YHKIMM BOJbI U MHUHEPAJIBHBIX BELIECTB B KIIETKE.
U MUHEpaJIbHBIE [Tonnep>kaHue OCMOTHYECKOTO OanaHca.
BEILIECTBA. benku. CocraB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HesameHnmbie 1
buonoruuecku 3aMEHUMbIE AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYphl O€IKOBOI
BaXHBIE XMMHYECKHE | MOJIEKYJbl (epBUYHAs, BTOPUYHASA, TPETUYHASI U YETBEPTHYHAS CTPYKTypa). XHMHUYECKHE
COEIMHEHUS cBoiicTBa OenkoB. buonormueckue ¢yHkuun OenkoB. DepMeHTH — OHOIIOTHYECKHE
karanu3atopel. CTtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHU(PUUYHOCTD.
KodepmenTtsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHWYECKUX KaTaau3aToOpOB.
VYreBonbl: MOHOCaxapuasl (TJIFOKO3a, pu0o03a M JA€30KCHpHO03a), Aucaxapuapl (caxaposa,
JaKTO3a) M TOJHCcaxXapubl (Kpaxmal, TJIMKOTeH, IeJUIl0NIo3a). buomorndeckue QyHKIHH OK-01, OK-02,
yraeBonoB. Jlunuael:  Tpurnuuepuabl, Qocdonunuasl, crepounsl. I'mapodunbHO- OK-04




ruapodobHbie cBoiicTBa. buonormueckue ¢GyHKuMKM JgunuaoB. CpaBHEHHE YIIIEBOJOB,
OEIKOB W JUNHIOB KaK MCTOYHMKOB sHepruu. Hyknemnoseie xucnotsl: JIHK u PHK.
Hyxneotuapl — MoHOMEpHI HYKJIEMHOBBIX KUCIOT. Ctpoenne u ¢pynkiuu JTHK. Ctpoenue u
¢ynkuun PHK. AT®: crpoenne u GyHKIUU

IIpakTnueckoe 3aHsATHE 2
Ne 1 «buonorunueckass pojab MHHEpaIbHBIX BEIIECTB B 00ECHEUEHUM >KU3HENESITEIbHOCTU
OpPTaHU3MOB, MIPOSIBJICHUS AUCOATaHCa MUHEPATBHBIX 3JIEMEHTOBY
Tema 2.2. Coneprxkanue y4eOHOro MaTepuasia 2
CrpykTypHO- [{uTonorus — Hayka o kierke. Kierounast Teopusi — npuMep B3auMoJIeHCTBUS Uiel u hakToB
(byHKLHMOHATIbHAS B HayYHOM I103HAHUU. MeTo/1bl U3y4eHUs KIETKH.
opranusanus KIeTok | Kietka kak memoctHas skuBas cucreMa. OOmme NMpU3HAaKW KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpaHna, monekynsl JJHK kak renetnueckuii anmapar, cuctemMa CUHTe3a Oeska.
Tunsl KJIETOK: JyKapuoTHYecKas U Hpokapuotruyeckas. (OCOOEHHOCTHM CTPOEHHUS
npokapuoTuueckon kierku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KUBOTHOM U rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KIETOK— KJIETOYHas CTEHKa, MIMKOKalIMKc, MX (yHkuuu. I[lnmazmarnueckas
MeMOpaHa, €¢ CBOMCTBA M (PYHKIIHH.
[Mutorasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
lonbmxu, nuzocombl. [lonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPUH, IIACTHJBI.
[TpoucxoxxaeHne MUTOXOHApPUN M TacTul. Buasl mnmactun. HememOpaHHBIE OpraHou bl
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJIM, PECHUYKH, KIYTHUKU. DYyHKIMH
OpPraHoOuOB KJIETKU. BkitoueHus.
SAnpo — perynstopHbslii HeHTp kieTku. CTpoeHue siapa: sijaepHas 000J0uKa, KapHoIlja3Ma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBL. TpaHCIOPT BEMIECTB B KIETKE
JlaGopaTopHbIe 3aHATHUS 2
Ne 1 «Ctpoenue kieTku (pacTeHusi, )KUBOTHbIE, TPUObI) U KJIETOYHbIE BKIIOUEHHUS (Kpaxmall,
KapOTHUHOUIBI, XJIOPOIIJIACTHI, XPOMOTLIIACTHI )»
Pazgen 3. JKu3HeaesiTeIbHOCTD KJIETKH 4
Tema 3.1. Coneprxanne y4eOHOT0 MaTepuasia 2

OOMEH BEILIECTB
U TIpEBpaIlleHNe
SHEPTUU

OOMeH BeliecTB, WK METa00IN3M. ACCUMIIIALUS (IIJJACTUUECKUNA OOMEH) U TUCCUMMIIALINS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOrO Ipoliecca MerabonuzMa. Poib 3akoHOB
COXpaHEHHs BEIIECTBAa W DHEPrUM B TOHUMAHMM MeTabonm3ma. THIbI OOMEHa BEIECTB:

OK-01, OK-02,
OK-04




B KJIETKE.
BuocunTes 6enka.
Bupycsl

aBTOTPO(HBIA M TeTepoTpodHBIA. Polb GepMEeHTOB B OOMEHE BEIIECTB U IPEBPAICHUH
sHeprun B Kierke. PorocuHTe3. CBeToBas M TeMHoBas (a3pl QorocuHTe3a. Peakunm
¢dotocunTe3a. DPheKkTUBHOCTh (HoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a IJIsl )KU3HU Ha 3eMIIe.
Bnusiaue ycnoBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEMOCHHTE3UpyloIlue OakTepuu. 3HAUYEHUE
XEMOCUHTE3a JJIs1 KU3HU Ha 3eMIIe.

DHepreTuyeckuii 0OMeH B kiieTke. Pacienienre BemecTs, BblACIEHUE U aKKyMYJINPOBaHHE
SHEPIUU B KJIETKE. DTambl 3HEepreTuueckoro ooMeHa. Inmkonms. BposkeHue M ero BHUIBIL.
Kucnoponnoe oxucinenue, uin kieToyHoe apixanue. OkucnutenbHoe (HocGopuinpoBaHue.
O PeKTUBHOCTD IHEPTETHISCKOTO OOMEHA.

Peakiiun MarpuuHoro cuHrte3a. [enernueckas wuHpopmarus u JHK. Peanuzanums
TeHEeTHYECKOW MH(pOpMaIuy B KIeTKe. | eHeTHYecKnuid Ko ¥ ero CBOMCTBA. TpaHCKPUIIHS —
matpuuHblii cunte3 PHK. Tpancnsmus — OuocuHTe3 Oenka. ITambl TpaHCISIUU.
KomupoBanue amuHokuciot. Posb pubocom B GnocuHTe3e OemKa.

Heknetounsie ¢hopMmsbl xku3nu — Bupychl. ctopust otkpeitus BupycoB (/1. Y. BaHoBCKUiA).
OcoOeHHOCTH CTPOCHHS M )KM3HEHHOTO IHKJIa BUpycoB. bakrepnodaru. bonesnu pactenui,
KUBOTHBIX M YEJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHnonedunura yenoseka (BUY)
— Bo30ymurens CI1M/]a. [IpodunakTuka pacnpocTpaHeHns BUPYCHBIX 3a00I€BaHUI

IIpakTHueckoe 3aHsATHE 2
Ne 2 «Pemrenue 3a7a4 Ha ornpeieJIeHHe M0CI€0BaTEIbHOCTH HYKJIEOTHI0B»
Pa3nes 4. PazMHokeHHe M HHAUBHIYAIbHOE Pa3BUTHE OPTAaHU3MOB 4
Tema 4.1. Copepxanne yaeOHOT0 MaTepuaa 2
JKn3HeHHBIN UK Knerounblif 1uKia, WIM SKM3HEHHBIH 1MKI KieTku. MHtepdasa um muros. Ilpoueccsl,
KJIETKH. nporekawomue B uHTepdase. Permkanus — peakuust matpuunoro cunreza JJHK. Crpoenue
@opMbI pa3sMHOXKEHHS | XpOMOCOM. XPOMOCOMHBINH Ha0Op — KapuOTHUI. J{MIUIONMAHBIN M TaljIoOuAHBIH XPOMOCOMHBIE
OpraHU3MOB. Habopbl. Xpomatuael. lluTonormueckre OCHOBBI PAa3MHOXKEHUS W HMHAWBHYaJIbHOTO
NuauBuayansHoe pazBuTHa opraHu3MoB. Jlenenue knerkm — wmuTo3. Crazmm Murtosza. llponeccst, OK-01, OK-02,
pa3BUTHE OPraHU3MOB | IPOUCXOJASAIIME HA pa3HbIX CTAAWAX MHUTO3a. DHOJOTMYECKHMII CMBICI  MHUTO3a. OK-04

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U MmojioBoe. Buapl 6ecnonaoro pa3MHOKEHUS:
JIeNICHHE HA/IBOE M MIOYKOBAHHUE OIHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOXkeHue. MckyccTBeHHOE KJIOHHPOBAHKUE OPraHU3MOB, €r0 3HaYCHHE JUISl CEJeKIUU.
ITonoBoe pasmMHOXEHHE, ero oMM ot Oecrnoinoro. Meito3. Cranuu meitosa. IIpoueccsl,
MPOUCXOASNIME Ha cTaguax wmenosa. IloBemenwe xpomocom B Mmerose. KpoccuHrosep.




buonornveckuii cMbIc U 3HaUeHHE Melo3a. ['ameToreHne3 — nporecc 00pa3oBaHuUs MOJIOBBIX
KJIETOK y )KUBOTHBIX. [10JIOBBIC Kene3bl: CEMEHHUKH U SHIHUKUA. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CIepMaro30u[, SIMIEKIeTKa) — CIepMAaToreHe3 W OOTCHE3.
OcoOeHHOCTH CTPOCHUS SIMLIEKIIETOK U criepMaTo3onaoB. Omnogorsopenue. [laprenorenes.
NunuBuayanpHOE pa3BuTHE (OHTOreHEe3). DMOPHOHAIIBHOE pa3BUTHE (IMOpUOTEeHE3). DTalbl
SMOPUOHAILHOTO PA3BUTHUS y T[MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacCTPYIISIIHS,
opranoreres. [locToMOpuoHanbHOE pa3BUTHE. THIIBI MMOCTIMOPUOHAIBHOTO pPa3BHUTHS:
npsMoe, HempsiMoe (JIMYMHOYHOE). BimsHue cpeipl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC ypOACTBAa. PocT m pasButHe pacteHmil. OHTOTreHE3
I[BETKOBOT'O PAaCTEHUS: JBOWHOE OIUIOJJOTBOPCHHE, CTPOCHIE CEMEHU, CTAITUU PA3BUTHS

[IpakTuueckue 3aHATHS 2
Ne 3 «Mudexnuonnble 3a007a€BaHUS U SMUIEMHUH B UCTOPUU YETIOBEUECTBAY»
Pa3nes 5. HacsieicTBeHHOCTh M MI3MEHYMBOCTh OPraHU3MOB 16
Tewma 5.1. Copep:xanue yueOHOro MaTepuana 2
3aKOHOMEPHOCTH [Ipenmer u 3amaun reHeTUKH. POIIb UTONOrMK U SMOPHUOJIOTHHA B CTAaHOBJICHHH T€HETHUKH.
HACJIeTOBaHUS Bxman poccuiickux u 3apyOeXHBIX YYEHBIX B pa3BUTHE T€HETUKH. METOIbl T€HETUKH
(ruOpUIOIIOTHYECKUN, UTOTCHETHYECKUH, MOJEKYIspHO-TeHeTH4Yecknuid). OCHOBHBIE
TeHeTUYECKUE TIOHATHA. | eHeTu4eckasi CHMBOJIMKA, HCIIONIb3yeMast B CXeMaX CKpEIIMBaHHA.
3aKOHOMEPHOCTH  HACJIeJIOBaHWsI ~ IMPHU3HAKOB,  YCTaHOBIEeHHble [.  Mennenem.
MoHorubpuiHoe CcKpemuBaHue. 3aKOH €IWHO0Opa3usi THOPUAOB IEPBOTO IMOKOJCHMS.
[IpaBuno noMuHUpOBaHMS. 3aKOH pacUICTICHHWs NPU3HAKOB. ['MITOTE€3a YHUCTOTHI TaMeT.
[TonHOE M HemonHOoe JOMUHUpOBaHME. JurubpuaHoe ckpeluBaHUe. 3aKOH HE3aBHCHUMOIO
HACJIC/IOBAaHMsI TPU3HAKOB. LlUTOreHEeTHYeCKre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHMS.
Ananuzupyloniee ckpeliuBaHue. Vcnoib30BaHHWE aHATU3UPYIOIIETO CKPEIIMBAHUS IS
olpesiesIeHUs] TEHOTHUIIa 0COON
[TpakTHyeckoe 3aHsTHE 2
Ne 4 Pemenue 3amau Ha oOIpeneNeHUE BEPOSATHOCTH BO3HHUKHOBEHHUS HACIEICTBEHHBIX
NMPHU3HAKOB TIPU MOHO-, JHW-, TOJUTHOPUIHOM W aHAIM3HUPYIONIEM CKPEIIMBaHHH,
COCTaBJIEHHE FeHOTHIIMYECKHX CXEM CKpEIIMBaHUS
Tema 5.2. Coneprxanne y4eOHOT0 MaTepurasia 2
CuenieHHOE CueruileHHoe HacnenoBaHue npu3HakoB. PabGora T. Moprana 1o CLEIJICHHOMY
HacJIeJOBAaHUE HACJIEIOBaHUI0 TeHOB. HapymeHue cuenneHuss TeHOB B PeE3yJibTaTe KpPOCCHHIOBEpA. OK-01, OK-02,
MPU3HAKOB XPpOMOCOMHasl TEOpHsI HACJIEACTBEHHOCTH. | eHeTHUeCKue KapThl. OK-04




I'enetnka momna. XpOMOCOMHOG OIIPpECACIICHUE I10JIa. AYTOCOMI)I M TII0JIOBBIC XPOMOCOMEIL.
I'omorameTHbic U rereporaMCeTHbIC OPraHU3MBbI. HaCJIel[OBaHI/Ie IMPU3HAKOB, CHCIUICHHBIX C
I10JIOM

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 5 Pemrenune 3a1a4 Ha OIIpCACIICHHUEC BECPOATHOCTH BO3HUKHOBCHHSA HACICACTBCHHBIX
IIPHU3HAKOB IIpU CHCIUICHHOM  HACJICAOBAHWH, COCTABJICHHUC T'CHOTHIIMYCCKHUX CXCM
CKpCHIIMBaHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYHBOCTH

Cojnepxkanue y4eOHOro MaTepHuaia

N3MenunBOCTh. BUIbl H”3MEHYMBOCTH: HEHACJICACTBEHHAs U HacleCcTBEeHHAas1. Poib cpenpl B
HEHACJICJICTBEHHOW H3MEHUYUBOCTH. XapaKTCPUCTUKA MOMU(DHUKAIIMOHHOW H3MCHUYHUBOCTH.
Bapuanuonnslii psg v BapuarmonHas kpuBas. Hopma peakuuu npusHaka. KoinuecTBeHHbIE
M KayeCTBEHHbIE TPU3HAKM U HX HopMa peakuuu. CBoiicTBa MOAM(PUKAIMOHHON
H3MEHYUBOCTH.

Hacnencrsennasi, uiM TeHOTUIMYECKAs HM3MEHYHMBOCTH. KomMOMHATHBHAsS HM3MEHYUBOCTb.
Meii03 u MONOBOM mpolecc — OCHOBA KOMOWHATUBHOM H3MEHYHBOCTH. MyTalmoHHAs
M3MEHUYUBOCTh. Kilaccupukanus MyTanuii: TeHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa u
NpPUYMHBI  MyTanuil. MytareHnble (QakTopbl. 3aKOH TOMOJIOTHUYECKHX pSJIOB B
HacJIEJICTBEHHOMN N3MEHUYNBOCTH
H. 1. BaBuioBa

[IpakTHueckoe 3aHsATHE

Ne 6 Pemienue 3ala4d Ha OIIpCACIICHHUC BCEPOATHOCTU BO3HUKHOBCHUS HACJICIACTBCHHBIX
IIPHU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaI/IMOILGfICTBHH T'€HOB, COCTABJICHHUC I'CHOTHIIMYCCKUX
CXCM CKPCIIHMBAHUA

Tema 5.4.
T'eneTuka uenoBeka

Copep:xaHue yueOHOTo MaTepuana

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/ABI TEHETHKH YEJIOBEKa:
IeHEANIOTUYEeCKUM, OJIN3HEIOBbIM, LUTOTeHETUYEeCKUH, OMOXMMHUYECKUN, MOJEKYISpHO-
reHeTndeckuii. COBpEMEHHOE OINpE/IEICHUE T'€HOTUIA: TOJHOT€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIMPOBaHME, B TOM uucie ¢ nomouisto [11[P-ananuza. Hacnencteennsle 3aboaeBaHus
4eJIoBeKa: TIeHHble O0Je3HH, OOJEe3HM C HACIEeICTBEHHOH MPEIpacroioKeHHOCTBIO,
XpoMocoMHbIe Oone3Hu. ComaTtuyeckue W TeHepaTHBHbIE MyTanMu. CTBOJIOBBIE KIIETKH.
[lpuHumnel  310poBOro  00pa3za JKHU3HHM, JUArHOCTUKH, MNPOPHIAKTUKHM U  JICUEHUS
TeHEeTHYeCKuX  Oosie3Hell.  MeauKo-reHeTH4eckoe  KOHCYJIbTHUPOBaHHME.  3HA4YCHHE
MEIUIIMHCKOW TEHETUKH B IMPENOTBPALICHUN W JIEYEHUH TE€HEeTHYECKHX 3a00JIeBaHUi
4eJI0BEKa




HpaKTI/IHCCKOC 3aHATUC

Ne 7 «CocTtaBiieHue 1 aHalIu3 pOAOCIOBHBIX YEJIOBEKA»

Pa3zneu 6. DBoaronuon

Has1i OHoJIOrus

Tema 6.1.
OBOJIIOLIMOHHAS
TEeOpUst
H €€ MECTO
B OMOJIOTHH

Conepkanue y4eOHOro MaTepraia

IIpennocslkyu BOSHMKHOBEHMS SBOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUSA U €€ MECTO
B Ouonoruu. BiusHue 5BOMIONMOHHONW TEOpPHM Ha pa3BUTHE OHOJOTMHM M JPYTHX HayK.
CuzerenscTBa 3Bomonuu. [laneoHTonornueckne: Mocaea0BaTeabHOCTD MOSBICHHS BUIOB B
MAJICOHTOJIOTUYECKOM JIeTONmUCH, nepexonnsie (Gopmbl. buoreorpaduueckue: cxoacTBo u
pasnuune ¢ayH U GJIOp MATEPUKOB U OCTPOBOB. DMOPHOJIOTMUECKUE: CXOACTBA U PA3IUYUs
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHUE: TOMOJOTUYHBIE,
aHAJIOTMYHBIE, PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXAaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX METAa0OJMYECKHX IyTeHl y Bcex
JKUBBIX OPIraHU3MOB.

OpomtonmonHas teopus Y. Jlapuna. Ilpennocbuiku BO3HUKHOBEHUS JapBUHH3MA.
JIBIDKyIIMEe CHUJIBl HBOJIOLUM BUAOB 10 JlapBuHy (M30BITOYHOE pPA3MHOXKEHUE IIpU
OTPaHUYECHHOCTH PECYPCOB, HEONpenesnéHHas H3MEHYMBOCTh, OOpb0a 3a CyIEeCTBOBAaHUE,

. OK-01, OK-02,
€CTECTBEHHBIN 0TOOD) OI’(-O 4
Tema 6.2. Coneprxkanne y4eOHOro Marepuasia
MuxkposBonronus. Cunrernueckast teopust oo (CT3) u e€ ocHOBHbBIE MOJOKEHUS. MHKPOIBOJIIOLHNS.
Makpo3Boronus [Tomymnsanus Kak equHUIA BUJIA U DBOJIIOLUH.
JIBrokymue cuibl ((paKTOPBI)IBONIONKUUA BUIOB B MpUpoJe. MyTallMOHHBIN Mpoiecc u
KOMOMHATHBHAs HM3MEHUYMBOCTh. llomynsiuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpauus. EcrtecTBeHHBIE 0TOOp — Hampasisomui  (axktop sBomouud.  DopMbl
€CTeCTBEHHOTo 0TOopa. IIpucnocoGiieHHOCTh OpraHu3MOB KaK pe3yiabTaT 3BOJIOLMH.
[Ipumepsl npucnocobseHuit y opranusmMoB. Apomopdo3bl W uAvoadantauuud. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE (pOpMBI BUA00OPa30BaHus: reorpaduueckoe,
9KOJIOTHYECKOE.
MaxkposBomtorusi. DopMmbl IBOJIOLMU:  (QUIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napauienpHas. HeoOpatuMocTh 3BONIOIMU
IIpakTHueckoe 3aHsATHE
No 8 «CpaBHeHmre BUIOB TI0 MOP(OJIIOTHIECKOMY KPUTEPHUIOY
Pa3nen 7. Bo3HMKHOBeHME ¥ Pa3BUTHE KU3HH Ha 3eMiie OK-01, OK-02,
Tema 7.1. | Coneprxanne yuebHOro MaTepuaa OK-04




3apoxaeHue
Y pa3BUTHE KU3HU

JloHayuyHble NpPEICTABICHUS O 3apOXKACHUM XU3HU. HaydHble runore3pl BO3HUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 U MaHCIepMus. XUMUYecKasi dBOTIONUs. AOHOTCHHBIN CHHTE3
OpraHMYECKHUX BEIIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKICHUE
XUMHYECKOHN HBOJIIONMU. HavanpHble 3Tanbl Omosiorudeckou »spoirornuu. I umoreza PHK-
mupa. PopMUpoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKH U UX 3BONIOIKA. PDOpMHUPOBAHKE OCHOBHBIX I'PYIIT )KMUBBIX OPraHU3MOB.

Pazutue xu3Hu Ha 3emiie mo 3paM u nepuojaMm. Katapxei. Apxeiickas u mpoTepo3oickas
opbl. Ilanmeo3oiickas spa u e€ mepuoabl: KeMOPHHUCKWN, OpPJOBUKCKHNA, CHUIYPUHCKHUH,
JICBOHCKUM, KaMEHHOYTOJIbHBIN, IEepMCKU. Me3030licKkas 3pa U €€ MepHoJibl: TPHUACOBBIM,
IOpCKUii, MesioBoW. KaitHo3olckass 3pa W €€ NepuoAbl: MATEOr€HOBBIM, HEOTCHOBBIM,
AQHTPOIIOT€HOBBIM.

Tema 7.2. Copepxanne yaeOHOro MaTepuana 2
Cucrema Cuctema OpraHMYecKOro Mupa Kak OTpa)keHHe 3BostolMd. OCHOBHBIE CHCTEMaTHYEeCKHe
OpPraHMYECKOTO MHMPA. | TPYIIbl OPraHW3MOB. XapakTEepUCTUKA KJIMMaTa U TE€0JIOrMYecKUX mporeccoB. OCHOBHbIE
[Tpoucxoxnenue 3Tanbl 3BOJIIOLMU PACTUTEIBHOIO M JKMBOTHOTO Mupa. ApoMopho3bl y pacTeHUd u
4eJI0BEKa — KUBOTHBIX. [TosiBIEeHUE, pacBET ¥ BBIMUPAHKUE IPYII KUBBIX OPTaHU3MOB.
aHTPOIIOTeHE3. OBosroLMsl  YeloBeKa. AHTPONOJOrMs Kak Hayka. Pa3sButue mpejacraBieHUBl O
OCHOBHBIE CTaZIMM | IPOMCXOXKICHUM 4YeJoBeKa. MeTonbl M3ydeHHs aHTpornorene3a. CXOACTBa W pa3iudus
HBOJIIOLIMHM YCITOBEKA | YEJIOBEKA M KMBOTHBIX. (CHCTEMaTHYECKOE IIOJIOKEHHE 4YelloBeKa. JIBMKyliue CHIlbl
(pakTopel) aHTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTH W €CTECTBEHHBIH OTOOD.
OOmiecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYUM TPy/Aa, MBIILIJICHUE, peUb.
OcHOBHbBIE CTaJMM W BETBU SBOJIIOIUM YEJIOBEKAa: aBCTPAJIONUTEKH, UeTOBEK yMENblid,
UYenosek npsamMoxonsaui, YenoBek HeaHaepTranbCKuii, UenoBek pa3yMHBIM COBPEMEHHOIO
tuna. Haxonku nckonaemMbIx OCTaHKOB, BPEMs CYIIECTBOBAHMS, 00JaCTh pacIpOCTpaHEHus,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYAHUS.
UYenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOouHAs (€BpasHiicKas), HErpo-
aBcTpaJiouJiHast (PKBaTopuaibHas), MOHTOJIOMIHAs (a3uaTcKo-aMepuKaHcKas). UYepTbl
MPUCTIOCOOJIEHHOCTH MPEJICTABUTENEH YEIOBEYECKUX pac K YCJIOBHSIM CYLIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma
IIpakTHueckoe 3aHsATHE 2
Ne 9 «Bpemst 1 myTH paccesieHus 4eJI0BeKa 10 IIAHETE»
Paznen 8. Opranu3mbl H OKpYKawIas cpeaa 4 OK-01, OK-02,
Tema 8.1. | Conepsxanne yuebHOro MaTepuana 2 OK-04, OK-07




OKon0Trus
Kak Hayka. Cpenbl
JKH3HH.
OKOJIOTUYECKHE
(hakTOopHI.
OKOJIOTUYECKHE
XapaKTEPUCTUKH
MOTMYJISIIIAH

DKOJIOTHSI KaK HayKa. 3aJa4ud U pa3/ielibl SKOJIOTUU. MeTO bl SKOJIOTMYECKUX UCCIIEA0BaHUM.
DKOJOTUYECKOEe MHUPOBO33PEHHUE COBPEMEHHOTO dYenoBeka. Cpenapl OOWTaHHSI OPTaHU3MOB:
BOJIHAsl, HA3€MHO-BO3/YIIHAs, IIOYBEHHAs, BHYTPUOPraHW3MEHHAs. KOJOTMYECKHE
daktopel. Krnaccudukarus sKoIorHdecKkux (HakTOpoB: aOMOTHYECKUE, OWOTHYECKHUE U
aHTpOIIOreHHbIC. JIelCTBHE HKOJOTMYECKUX (PAKTOpOB Ha OpraHU3Mbl.AOHOTHYECKHE
(hakToOpHI: CBET, TEMIEpaTypa, BIaKHOCTh. DoTtonepuoansm. [IpucrnocobieHnss opranu3mMoB
K JeicTBUIO abmoTmdeckux (akTopoB. buonormueckue putmbl. buornueckwe (akTopsl.
Buabsl OMOTHYECKMX B3aMMOJEHCTBUI: KOHKYpPEHLHMs, XUIIHHYecTBO. IlapasuTtuswm,
MyTyaJli3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HaXJICOHMYECTBO), aMEHCAIU3M, HEHUTPAIU3M.
3HavueHHe OMOTUYECKUX B3aMMOJCHCTBUU VISl CYIIECTBOBAHMS OPTraHU3MOB B IMPUPOIHBIX
COOO0IIECTBAX.

DKOJIOTHYECKUE XapaKTepUCTUKU Tonyisiuud. OCHOBHBIE TIOKa3aTelyd  MOIMYJISIUU:
YUCJIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, IPUPOCT, Murpanusd. JuHamuka
YUCJICHHOCTH MOMYJISILNU U €€ PEryJIsLus

IIpakTHyeckoe 3aHsTHE 2
Ne 10 «IToncyéT nIoTHOCTH MONYJISAIMI pa3HbIX BUJIOB PACTEHUII»
Pazaen 9. CoobmiecTBa M 3KOJIOTHYECKHE CHCTEMbI 10 OK-01, OK-02,
OK-04, OK-07
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2 IIK1.1
CoobmecTBa CoobmectBO  opranu3mMoB  —  OworeHo3.  CTpykTypbl  OHWOIIEHO3a:  BHJIOBasi,
OpPraHHU3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (muriesast). Bunsl-nomuHanTel. CBsi3u B OHOLIEHO3E.
DKOCHUCTEMBI. Okojorudeckre cuctemsl (3xocucreMsl). llonstne 00 »sKocucTeMe U OHMOreolEHO3E.
[TpuponHsie QOYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOIYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
HKOCUCTEMBI. KpyroBopot BelecTB ¥ MOTOK 3HEPrUU B sKocucTeMme. Tpoduueckue (MUIIEBbIE) YPOBHU
buocdepa — skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE IOKa3aTeNM 3KOCHUCTEMBI: OuoMacca,
riobanbHas MPOIYKIMS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCIEHHOCTH, OMoMaccel. CBolicTBa

JKOCHUCTEMA 3EMIIH.

9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pa3BuTue. CyKieccus.

[IpupongHbie 53KOCHUCTEMBI. ODKOCHCTEMBI pPEK M O03€p. OKOCHUCTEMAa XBOWHOTO WM
IIMPOKOJIMCTBEHHOTO  JIeca. AHTpPOIIOTE€HHBIE 9KOCUCTEMBI. ATpOIKOCHCTEMBI.
YpOoskocucrembl. buonornueckoe u  XO3SMICTBEHHOE 3HAUYEHHWE AarpodKOCUCTEM U
yp6oskocucteM. buopasHooOpasue kak ¢akrop ycroilumBoctu 3kocucteM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. . Bepnanckoro o 6uoctepe. ['panuiibl, coctaB u crpykrypa ouochepsl. JXKupoe
BeniectBoO M ero ¢yHkuuu. OcobeHHocTH Ounochepbl Kak TIJI00aTbHOM HKOCHCTEMBI.




JluHaMu4eckoe paBHOBECHE W oOpaTHas CBsizb B Ouocdepe. KpyroBopoTel BemiecTB u
OMOTCOXMMHUYECKHE LHUKIBI DJJEMEHTOB (yrjiepoaa, aszoTa). 30HaJbHOCTH OHOC(EpHI.
OCHOBHBIC OMOMBI CYIIIN

Tema 9.2. IIpodeccuoHalbHO OpPHMEHTHPOBAHHOE coAep:KaHMe (coep:KaHHe MPHKJIATHOIO 2
Biausanne MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoeuecTBo B Onocdepe 3emin. AHTpororeHHble u3MeHeHust B 6nocdepe. [mobansHbIe
¢baxTOpoB Ha sKojorndyeckue mpobiembl. CocymiecTBoBaHHE NPHPOALl M uenoBedecTBa. CoxpaHeHHE
6uochepy O0uopazHoOOpa3nsi Kak OCHOBAa yCTOMYMBOCTH Ouocdeprl. OcCHOBa pPalMOHATIBHOTO
yIpaBICHUS MPUPOAHBIMH PEeCcypcaMd M HMX HCHONb30BaHMe. JlocTikeHHs OMOJIOTMU U
OXpaHa MPUPOJIBI
[TpakTHueckoe 3aHsATHE 2
Ne 11 «OTXx0/b1 TPOU3BOJACTBAY
Tema 9.3. IIpodeccuoHaILHO OPHEHTHPOBAHHOE COJep:KaHUe (Co/epiKaHHe MNPHUKJIATHOTO
Bisinue conranbHO- | MOAYJIs)
9KOJIOTHYECKUX 3110poBbE U ero cocTapisonire. OakToOphl, MOJIOKUTEIBHO W OTPUIATEIBHO BIMSIONINE HA 2
¢dakTopoB Ha OpraHm3M 4eJjoBeka. [IpoOinemMa TEXHOTEHHBIX BO3JCHCTBUI Ha 3]I0POBbE UEIIOBEKA
3JI0POBbE YEJIOBEKA | (IIEKTPOMArHUTHBIE TOJsI, OBITOBask XWMHUS, H30BITOYHBIC IIyMbI, pajdanus W T.IL.).
Apnantanmus  opraHu3Ma 4ejoBeKa K (akTropaM OKpykaromeid cpenasl. [IpuHIMTIBI
¢dbopmupoBaHus 310poBhecOeperaroniero noseaeHus. Puszndeckas aKTUBHOCTb M 3/J0POBBE.
Broxumudeckne acrekThl paliOHAIBHOTO ITUTAHHS
JIaGopaTopHble 3aHATUS 2
Neo 2 «YmMcTBeHHas pabOTOCIIOCOOHOCTE)
Pa3nen 10. Cesiekiiusi OpraHu3MoOB, OCHOBbI OHOTEXHOJIOTHH 4
Tema 10.1. Conepxanne yaeOHOT0 MaTepuaa 2
Cenexuus Cenekuus Kak HayKa W Ipolecc. 3apoXkJIeHUe CelleKUUu U aomectukanus. Yuenue H. U.
KaK HayKa U npouecc. | BaBmioBa 0 meHTpax MHOTOoOpas3wsi M NMPOMCXOXICHUS KYIbTYpHBIX pacTeHuid. LleHTpsI
OcHOBBI MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. Copt, mopoja, mTamMM. COBpEeMEHHBIE METO[bI OK-01. OK-02
OMOTEXHOIOTUHI CEJIEKIIUH. MaccoBblit OK-0 4’ OK-O7’
U UHAMBUIYAIbHBIM OTOOPHI B CEJNEKLIMU pacTeHUHl M KMBOTHHIX. OLEHKa 3KCTephbepa. HR,' 1.1

bnuskoponcTBeHHoe ckpemrBaHue — MHOpuUAMHT. Yncras nuaus. CKpeuiBaHUE YHUCTHIX
muHud. [etepo3uc, unu rulOpuaHas cuina. HepoJcTBeHHOE CKpelIMBaHHE — ayTOPUAMHIT.
Otnanénnas rulOpuamzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 MW IOJNy4eHUeE
MTOJIMIUIOUIOB. JJOCTHKEHUS CEJIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHonorust kKak oTpacib NPOU3BOJACTBA. [eHHAas WHXKeHepus. OTanbl CO3AAHUS




pekomOunanTtHoi JIHK u Tpancrennsix opranuzMoB. Kierounas wmxeHepus. Kierounsie
KYJIBbTYpBI. MUuKpOKIIOHAIBHOE pa3sMHOXEHHUE pacTeHui. KiionupoBanue
BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHW3MOB. DKOJOTMYECKUE U ITUYECKHE
npo6aembl. MO — reHeTH4ecKd MOIU(PHUIMPOBAHHBIE OPraHU3MBI

Tema 10.2. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE coAep:KaHUe (CoAepiKaHWe TPHUKJIATHOTO
buorexunonorun MOLYJIs1)
B KM3HHU U npodeccun | IIpakTudeckoe 3aHATHE 2
Ne 12 Keiicel Ha aHanu3 uHQOpPMAIUK O HAYYHBIX JOCTHKCHHUSX B O0JIACTH T€HETHUYECKUX
TEXHOJIOTHH, KJICTOYHON MH)XCHEPUH, ITUIIEBBIX OMOTEXHOJIOTHH. 3aiuTa Keiica.
Pa3znea 11. Pemienne KeiicoB B 00/1aCTH OMOTEXHOJIOT UM 6
Tema 11.1 IIpodeccuonaibHO OpPHEHTHPOBAHHOE cojlep:kaHUe (coAepi:KaHHe TPHUKJIATHOIO 2
buorexunonorun MO/1YJIfA)
U TEXHUYECKUE Pa3ButHe OWMOTEXHONOTMH C TPUMEHEHHUEM TEXHUYECKUX cucteM (OMOMHXKEeHepHs,
CUCTEMBI ononH(popMaTHka, OMOHWKA) W WX TNPUMEHEHHEC B J>KM3HU YEJIOBCKA, TOWCK WM aHAIU3 OK-01. OK-02
uH(pOpMallUd W3 pa3IMYHbIX HCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas JUTepaTypa, OK-0 4’ OK-O7’
cpeacTBa MaccoBor MHPOpMaIuu, ceTh IHTEpHET U Apyrue) IIK" 1.1
[IpakTuueckue 3aHATHS 4 )
Ne 13 Keiicel Ha aHanu3 WHQOpPMAIMM O Pa3BUTUU OWOTEXHOJOTHUH C MPUMEHEHHEM
TEXHUYECKUX CHCTEM (TI0 MUHU-TPYIIIaM).
Ne 14 3ammra keiica: mpeacTaBlieHHE pPE3YyJIbTaTOB pEIICHUS KEWCOB (BBICTYIJICHUE C
MIPE3CHTAINEH )
IIpomeskyTounasi arrectanus (1 depeHIMpOBaHHbIN 3a4eT) 2
Bcero: 72




3. YcaoBus peajuszanuu NporpaMmmbl 001eo0pa3oBaTeIbHOM AUCHUTITTHHBI

3.1. TpeboBanusi K MATEPUATILHO-TEXHUYECKOMY 00eCIedeHUI0

OcBoenne mnporpammbl  yueOHoM  gucuumiuabel  OJ1.13  buosorus
npeanosiaraeT Haludyue B MPOdEeCcCHOHAIBHOW 00pa30BaTEIbHONW OpraHU3allNu,
peanusylonieil 00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero o0iiero oOpa3oBaHUS B
npenenax ocBoeHus OIIOII CIIO na 0a3e OCHOBHOro 00IIEro 0Opa3zoBaHUS,
y4eOHOro KabMHETa eCTeCTBEHHOHAYYHBIX TUCIUILIMH.

O6opynoBaHue KaOUHETA:

Kowmrmiektr yuebnol Mebenu mist oOydaronuxcs, pabodee MeCcTo Y4JuTes,
JIOCKa, MYJIbTUMEIUAHBIN TIpoeKTop, o0opynoBanHoe [1K.

B OubGnuoteunsiii QoH BXOAAT Y4YEOHHUKH, Y4eOHO-METOAMYECKUE
koMmmiekTel  (YMK), oOecneuuBaromye OCBOCHHE YYEOHOM  JUCHUIUIUHBI
buonorus, pexkoMeHJOBaHHbICE WM JOMYIIEHHbIE JUJIS HCIIOJIb30BAaHUS B
po(ecCUOHATBHBIX 00pa3oBaTeIbHbIX OpraHu3alMsIX, peanu3yronmx
o0Opa3oBaTeNbHyl0 MpOTrpaMMy CpelHero ooOmero obpa3oBaHMs B Ipejenax
ocBoenus OIIOII CIIO na 6a3e 0oCHOBHOTO 00IIIETO 00pa30BaHUSI.

bubmuoreunsit  GpoHa  MokeT ObITH  JIONMOJHEH  SHIMKIONEAUSMH,
CIIPABOYHMKAMU, HAYYHOW W HaAYyYHO-TIOMYJIIPHOM JIUTEpaTypoil.

B nponecce ocBoeHMss TporpamMmbl y4eOHOW JUCHUIUIMHBI buosorus
CTYJEHThl JOJDKHBI WMETh BO3MOXHOCTh JOCTyNa K DJIECKTPOHHBIM Y4EOHBIM
MaTepuasgaM, UMEIOIUMCS B CBOOOHOM JocTyIne B ceTh MIHTEepHET (JIEKTPOHHBIM
KHATaM, T[pakTUKymMaMm, TecTaM H® Jp.), cadTaM TroCyJapCTBEHHBIX,
MYHHITUTIATHHBIX OPTaHOB BJIACTH.

3.2. UndopMmanmoHHoe obecnevyeHue o0yueHmst

Ilepeyenb pexoMeHayeMbIX Yy4YeOHBIX H3AaHuMi, VHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTypbl

OCHOBHBIC HCTOYHHUKH:

1. Bepxomennesa, 0. I1. buonorus : yuebHoe nocobue mis CIIO / FO. I1.
Bepxomennea. — Capatos : [Ipodoobpazosanue, 2020. — 146 c. — ISBN 978-5-
4488-0651-3. — TekcT : DJIEKTPOHHBIN // DIEKTPOHHBIM pecypc HUPPOBOI
obpazoBatenbHol cpeanl CIIO PROFobOpa3oBanue.

2. TynsxoBa, O. B. buonorus : yue6nuk ans CIIO / O. B. TynsakoBa. — 2-e
u3a. — Caparos : [IpodoOpazoBanue, 2024. — 450 ¢. — ISBN 978-5-4488-2099-
1. — TexcT : 2JIeKTPOHHBIN // DNEKTPOHHBIN pecypc HUbpPoBOil 00pa3oBaTEIHHOM
cpenbl CITO PROFo6pa3zoBanue.

JIonmoJIHUTEIbHbIE HCTOYHUKH:

1. AradonoBa, A. b. buonorus: 0a30Bblii ypoBeHb : YyYE€OHUK JIst
o0pa30oBaTeNbHBIX OPTaHMU3AIUi, PEATM3YIOMHUX O0pa30BaTENbHBIE MPOTPAMMBI
cpeadero mnpodeccuoHanibHOro obpazoBanus / A. b. AradonoBa, A. A.
Kamenckuii, B. . CuBorna3zoB. — Mocksa : IIpocsemenue, 2024, — 272 ¢. —



ISBN 978-5-09-113524-4. — TekcT : SJEKTPOHHBIA // DIEKTPOHHBIA pecypc
udpoBoit obpazosarensHOU cpensl CIIO PROFob6pa3zoBanue.

2. AragonoBa, A. b. buonorusi: 6a30Bblii YpOBEHb: MPAKTUKYM : yueOHOE
nocobue, pa3pabOTaHHOE B KOMIUIEKTE C YYEOHHUKOM JUIis 0Opa3oBaTelbHBIX
OpraHu3alliid, pealu3ylolMX  o0pa3oBaTeiIbHbIE  MPOrPAMMbl  CPEIHETO
npodeccuonansHoro obpaszosanust / A. b. Aradonosa, B. 1. CuBormazoB. —
Mockaa : [IpocBemenue, 2024. — 112 c. — ISBN 978-5-09-112641-9. — Texkcr :
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc uudpoBoit oOpazoBarensHol cpeabl CI1IO
PROFo6pazoBanue.

HNHuTepHeT-pecypcsnl

1. www.openclass.ru  (OTKpBITBIIE ~ KJTacc:  CETEBbIE  00Opa3oBaTEIIbHBIC
CoO0IIeCTBA).

2. www.school-collection.edu.ru (Enunas KOJUIEKIIMS U (POBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

3. www.festival.lseptember.ru (dectuBaip negarorndyeckux uae « OTKPHITHIMN
YPOK»).

4. www.sbio.info (Bcs 6uonorus. CoBpeMeHHasi OMOJIOTHS, CTaTbU, HOBOCTH,
OoubmuoTexa).

5. www.window.edu.ru (EquHoe okHO mpocTyna k oOpa3oBaTeIbHBIM pecypcam
HNuTepHeTa no 6MOJIOTHH).

6. www.5ballov.ru/test (Tect ny1s1 aOUTypHUEHTOB 1O BCEMY HIKOJIBHOMY KypCy
OMOJIOTHH).

7. www.vspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHUKalMOHHBIE BUKTOPHUHBI
10 OMOJIOTUH U 3KOJIOTHH Ha cepBepe BOpOHEKCKOro YHUBEPCUTETA).

8. www.biology.ru (buosoruss B OtkpbeiToM koyuiemxe. CallT Ccoaepx uT

AIEKTPOHHBIN yueOHUK 110 Orosioruu, On-line TecThr).



4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUs 00111e00pa3oBaTe/IbHOM
AUCHUNIIMHBI
KonTposs # omeHka pe3yapTaTOB OCBOEHHMS  00II€00pa30BaTeIbHON
JUCLUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCHUIUIMHAPHBIE PE3YyJbTaThl, HAIIPABJICHHbIE Ha
¢opMupoBaHue OOHMMX M MPO(ECCHOHANBHBIX KOMIIETEHLUH 10 pasjenaM M TeMaMm

COACPKaHUA y‘I€6H01“O MaTtcpualia.

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema Tun OIICHOYHBIX
KOMTIeTEHIIUS MepOonpHUsiTHS

OK 01. Bsibupare crnocobst | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOcy>xaeHue 1Mo BOpocam
penieHus 3ama4 | 4.3,5.1-54, 6.1-6.3, 7.1-7.3, | JIeKO1H

npoeCCUuOHATBHON 8.1, 8.2, 9.1-9.3 Paspabotka rimoccapus

AEATENLHOCTH NPUMEHHTENBHO | g 4y /1 9 STT-0/c. 10.1, 3anojaHeHUe  CpaBHUTEIbHBIX
K Pa3JIM4HbIM KOHTEKCTaM TabIM1L

10.2, 10.3IT-o/c, 11.111-0/c Tectuposane
YcTHbIN onpoc
JIMKTaHT Ha WCMNOJb30BaHUE
apryMEeHTOB, OHOJOrMYECcKOU
TEPMHHOJIOTHMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas paboTa
IIpencraBinenue  pe3ysbTaToOB
NPaKTUYECKUX paboT
KontpomnbHble paboTbl
3amuTa TBOpUYECKUX padoT

3amuTa WHIUBUAYaTbHBIX
MIPOEKTOB
Brimmonnenue 3aJaHul
MIPOMEXKYTOUYHOM aTTECTAUH
OK 02. UcnonwzoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemas JUCKyCCHs IO
COBpPEMEHHBIE cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIeKIHH
MOKCKa, aHanmM3a | 71.73 81, 8.2, 9.1-9.3, Pa3paboTka MeHTanbHOMN
u 5 MHTEPNPETANN | g A1 /0 9 5[T-0fc, 10.1, EapTBI B MUHU TPYIIIax
uH(popMaIuy, BITIOJTHEHHE U 3al[UTa
u ’ UH()OPMAIIMOHHBIC 10.2,10.311-o/c, 11.11I-0/c 71abopaTOPHBIX paboT
TEXHOJIOTUHM ISl BBIMOJHEHUS [IpencraBieHne pe3ynbTaToOB
3a1a4 npodeccuoHanbHOM MPAKTUYECKHUX paboT
JeSITeIbHOCTH [IpencraBieHne yCTHBIX
COOOIIIEHUH ¢ Mpe3eHTalueH,
MOJITOTOBJICHHBIX 10 TIEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
peroiaBaTeseM
OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx1eHNE IO BOIPOCaM
B3aWMO/ICHCTBOBATh U | 43,51-54,6.1-6.3,7.1-7.3, | AeKuuu
paboTaTh B KOJJIEKTUBE U 8.1, 8.2, 9.1-9.3, | [IpeacraBnenue  pesynbTatoB
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KOMaH/Ie 9.4I1-o/c, 9.5I1-o/c, 10.1, | mpakTHUeCKHX padboT
10.2, 10.311-0/c, 11.11T-0/c | 3aumTa TBOPYECKUX paboT
3amura WHIUBUYATbHBIX
MIPOEKTOB
OK 07. CopetictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyxxaeHue Mo Bonpocam
COXpaHCHHUIO OKpyXatomen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | JICKIuH
Cpelibl, PECypcoCcOEPEIKECHHIO, 71-73, 81, 82 91-93 PaspaboTka riioccapus
MPUMCHSITh BHAHUS | g 41 /o 9 8TT-o/c.  10.1 3amonHeHHEe  CPaBHUTEIBHBIX
00 W3MEHECHUU KJIIMAaTa, ’ ' " | Tabmun
IPUHIHAITBI OepexITUBOTO 10.2,10.311-o/c, 11.11I-0/c TectupoBaHue
MPOU3BOJCTBA,  IPPEKTUBHO YcTHBIN ompoc
JICUCTBOBATH JIMKTaHT Ha WCIIOJb30BAHUE

B UpPE3BBIY aMHBIX CUTyaluAax

apryMEeHTOB, OHOJOrMYEeCcKOn
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas paboTa
IIpencraBinenue  pe3ysbTaToOB
NPAaKTUYECKUX paboT
KontpomnbHble paboTbl

3aiuTa TBOPUYECKUX padoT
3amura VUHIVBUAYaJIbHbBIX
IIPOEKTOB

Brinmonnenue 3aganuit
IIPOMEKYTOYHOM aTTECTalluN

IIK 1.1

IT-o/c







