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Pabouasi nporpamma gucuumainabsl COO.08.13 buonorus — MO: PI'YHX um. Bepuaackoro,
2026.

Pabouas mporpamma no obmeoOpasoBatensHor  gucmummae  COO.08.13  buonorus
pa3paboTaHa ¢ ydeToMm TpeboBanmii denepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO
cTaHjapTta cpenHero ooduiero oopazoanus (yTB. [Ipukazom MunucrtepcTBa oOpa3oBanus u
Hayku P® ot 17 mas 2012 r. Ne 413) (¢ u3MEHEHUAMH U JOMOJHEHUSIMUA OT 27 Aexadps
2023r.) u mnpumepHoro (oHIA OIICHOYHBIX CPEACTBO MO 0011e00pa3oBaTeIbHON
nucuuruinHe «buosiorus», onoOpenHbiil Ha 3acenanuu [lemarorundeckoro coera ®I'bOY
JAI10 UPIIO.
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1. O0masi xapakTepuCcTUKA NPUMEPHOIi padoueil mporpaMmbl

001eo0pa3oBaTe/IbHOM JUCUUILIMHBI «BHOJIOTrUsD)

1.1. MecTo THCHUILUIMHBI B CTPYKType 00pa3oBaTe/IbHO MPOrpamMMbl
CIIO:

Oo6meo6pa3oBaTebHAs AUCITUIUTHHA « BHOIOTHSY SBIsSETCS 00513aTEILHON YaCcThIO
o0mreo0pa3oBaTeIbHOTO IMKIAa 00pa30BaTeILHON MPOrPaMMBI B COOTBETCTBHH C
dI'OC CIIO no conemmanpaoct 08.02.04 BomocHadxeHre U BOTOOTBEICHUE

1.2. e ¥ muIaHUPyeMble Pe3yJIbTaThl 0CBOCHUS TUCHUILIMHBI:
1.2.1. Heapb AuCUUIIAHBI

Conepxanue mporpaMmbl 0011e00pa3zoBaTeIbHON TUCIUIUTMHBI « Buomorusy
HaIIpaBJICHO Ha JOCTHKEHHE pE3yJIbTaTOB €€ U3Y4YeHUS B COOTBETCTBUU
¢ tpedoBanusamu OI'OC COO c¢ yyetom mnpodeccHOHANbHOW HANpPaABICHHOCTU
®I'OC CIIO. lens n3ydyeHuss AUCHUIUIMHBI «bronorus» Ha 0a30BOM ypOBHE —
OBJIQZICHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(PYHKIIMOHAIbHON
OpraHu3allid JKUBBIX CHCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHHI
UCIOJIb30BaTh ATH 3HAHUS /AJIsi TPAMOTHBIX JIEHCTBUH B OTHOIICHHUM OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.
JlocTikeHne 1end HU3yd4eHHus JUcUUIUIMHBL «buosorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHuEM CIEAYOIUX 3a/1ay:
o OCBOEHHE OOYYaIOLIUMUCS CUCTEMbl 3HAHUNH O OMOJIOTMUYECKHUX TEOPHSX,
YUECHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKallUuX OCHOBOU
st (GOpPMUPOBAHMSI TPEJCTABICHUM O E€CTECTBEHHO-HAyYHOM KapTHHE MHUDpA,
O MEeToJaxX HAy4YHOIro IO3HAaHUS, CTPOCHHH, MHOTOO0Opa3HMM U OCOOEHHOCTSIX
KUBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3alli, BBLAAIOUIMXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEOBAHUSAX B OUOJIOTHY;
. dopMupoBaHre y OOydYalOIIMXCS TO3HABATEIbHBIX, WHTEIIEKTYaJIbHbIX
U TBOPUYECKHX CIIOCOOHOCTEH B MpPOLIECCE aHAM3a JIAHHBIX O MYyTSIX Pa3BUTHS
B OMOJIOTMM HAy4YHBIX B3IJISIIOB, UJIEH M MOJXOJ0B K M3YUYEHHIO JKUBBIX CHUCTEM

Pa3HOTO YPOBHS OpraHU3allly;



o CTaHOBJIEHHE Yy oOOywaroumxcs oOmeil KynapTyphl, (yHKIHOHATBEHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OLIEHUBATDH SIBJIICHUS OKPY’KAIOIIETO
MUpa KUBOM MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, MOJYYEHHBIX MPHU
U3Y4YEHUU OMOJIOTUY;

o dbopMupoBaHre y OOyYAIOIIMXCS YMEHHMHA WILIIOCTPUPOBATh 3HAUYCHHE
OMONOTMYECKUX 3HAHWM B MPAKTHUECKON EATEIbHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOIOTHif;

o BOCHHUTAaHUE YOEXKIEHHOCTH B BOSMOKHOCTH MO3HAHUS YEJIIOBEKOM >KUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEl, COOMIOICHUS STUIECKIX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIIECIOBAHMUIA;

o OCO3HaHWE IIEHHOCTH OHMOJOTHMYECKHX 3HAHWUW JUISl TIOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, 111 (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

o OPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUH B MOBCEAHEBHOW >KU3HU
JUISL OLICHKH TIOCJIECTBUN CBOEH JNEATEIBHOCTU IO OTHOILIEHUIO K OKpY:Karolien
cpene, COOCTBEHHOMY  370pPOBbIO, OOOCHOBaHME UM  COOJIIOJIEHUE  MEp
npoUIaKTUKU 3a00JIeBaHUH.

1.2.2. Ilnanumpyemble pe3yJbTaTbl OCBOCHHUSI 00mIe00pa3oBaTeIbHOM
aucuIIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
O6mume xomnereHiuu (mamee — OK) u npodeccruoHanbHble KOMIETEHIUU
(manee — I1K) ®I'OC CIIO B COOTHECEHUHU C JUYHOCTHBIMHU, METAIPEAMETHBIMU
U TMpPEeIMETHBIMHU pe3yibTaTaMu o0ydeHus 0a3oBoro ypoBHs (nanee — IIPO)

®I'OC COO npencraBieHbl B Ta0IHIIE:



Kox v nanmenoBanue
(opmupyembIx
KOMIIEeTeHI M ii

l'[.nalmpyeMbIe pe3yJbTaThbl 0OCBOCHUA NMIPOrpaMMbI 10 JUCHUIIJIHHE

Oo0mue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupath
CIIOCOOBI pelIeHuUs
3a7a4
npodeccroHanbHON
JeSITeIbHOCTH
IPUMEHUTEIBHO

K Pa3JIMYHBIM
KOHTEKCTaM

JInuaOCTHBIC PE3YJIbTAThl  JOJIZKHBI
YaCTH: TPYIOBOTO BOCIIUTAHUSI:

- TOTOBHOCTh K TpYyHy, OCO3HaHHE IEHHOCTU
MacTepCTBa, TPYAOIIO0HE;

- T'OTOBHOCTB K aKTUBHOM ACATCIIBHOCTH
TEXHOJIOTUYECKOW M COLMAIBHON HalpaBlICHHOCTH,
CIIOCOOHOCTh HHUIAUPOBATH, IJIAHUPOBATH
¥ CAaMOCTOSITEIBHO BBINOJHATH TAKYIO 1ESTEIbHOCTB;
- HHTEPEC K pa3anyHbIM chepaM mpodhecCHOHATEHON
JeATEIILHOCTH.

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

OTpaxkaTb B

Osnanenue YHUBEPCAIbHBIMU yueOHbIMU
II03HaBaTCJIbHBIMU I[ef/'ICTBI/ISIMI/II

a) 6a30Bble JOIMUYECKUE ICHCTBUSA:

- CaMOCTOSITEIIBHO ¢dbopMyMpoBaTh u
aKkTyaJIu3upoBaTh mpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh  CYIIECTBEHHBIM  IpPHU3HAK

WM OCHOBAHUA [JId CpaBHCHHA, KJ'IaCCI/I(i)I/IKaHI/II/I
1 0000IIeHMS;

- ompeAensaTh IEMU  JIEATEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHS,
- BBIBJIITH 3aKOHOMCPHOCTH W IHPOTUBOPCHUSA B
paccMaTpUBAEMBbIX SBJICHUSX;

- BHOCHUTH KOPPEKTHUBLI B JCATCIbHOCTH, OLICHHUBATDH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OI[CHUBATh PUCKH
MOCJIENCTBUN NEITEILHOCTY,

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BIIaJIeTh HABBIKAMH y4eOHO-HCCIICI0BATEIbCKON
U MIPOCKTHOMW JICATEIIbHOCTH, HABBIKAMHU pa3pelICHHUS

3aaaBaTb

ITP6 1. ChopmupoBaHHOCTh 3HAHUU O MECT€ U PO OHOJIOTHH
B CHCTEME HAy4yHOro 3HaHMs;, (YHKIUOHAJIHLHOW TIPAMOTHOCTH
YeJI0BeKa ISl PELICHNUs )KU3HEHHBIX MPOOJIeM.

I[IP6 2. CdopMupoBaHHOCTb YMEHHUS PACKPBIBATh COJACpKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB U TOHSATHI: KU3HB,
KJIETKa, TKaHb, OpraH, OpPraHu3M, BHJ, MOMYJALHUSA, SKOCHUCTEMA,
omorieHo3, Owoctepa; wmerabomm3m  (0OOMEH  BEIIECTB U
MPEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOpEeryJIsiius), OHOCHHTE3
0ernKa, CTPYKTypHasi OpraHW3anus >KUBBIX CHCTEM, TUCKPETHOCTH,
CaMOpEeTyJISIIHS, CaMOBOCITPOU3BE/ICHUE (penpomyKIus),
HACJIC/ICTBEHHOCTh, HW3MEHYMBOCTb, JHEPro3aBHCHMOCTb, PpOCT
U pa3BUTHE, YPOBHEBAsI OpraHU3aIusl.

IIP6 3. CdopMHPOBAaHHOCTH YMEHHS PACKpPBhIBATh COIEpIKAHUE

OCHOBOIIOJIATAOIIMX  OWOJIOTHYECKUX  TEOpPUH U THUIOTE3:
KJIETOYHOW,  XPOMOCOMHOM, MYTallMOHHOW,  SBOJIOIUOHHOM,
MPOUCXOXKACHUS )KU3HU U YEJIOBEKa.

I1P6 4. CdopmupoBaHHOCTH YMEHUs packpbIBaTh

OCHOBOIIOJIArarone OMOJOTHYECKUE 3aKOHbl U 3aKOHOMEPHOCTH
(I'. Menpensa, T. Moprana, H.J. BasunoBa, 3. I'ekkens, O.
Mriomnepa, K. bspa), rpaHuubl MX HOPUMEHUMOCTH K KHBBIM
CHUCTEMaM.

I1P6 5. IlpuoOpereHue ombplTa NPUMEHEHHS OCHOBHBIX METOJIOB
Hay4yHOTO TIO3HAHMSI, HCIOJIb3YEMbIX B OWOJIOTMU: HAOIIOACHUS
U OIIMCAHMS JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHMI; OpraHU3alMH
U TpOBeACHUA OHOJIOTMYECKOTO JKCIIEPUMEHTAa, BbIABUKCHUS
TUIOTE3, BBISIBICHHS 3aBUCHUMOCTH  MEXAY  HMCCIEAYEMBIMU
BEJIMYMHAMHU,  OOBSICHEHUS  MOIY4YEHHBIX  pe3yJbTaToOB H
(bopMyIHpOBaHUs BHIBOAOB C UCIOJIb30BAHUEM HAyUHBIX MOHITUH,
TEOpPUH U 3aKOHOB.

[1P6 6. CdopMHPOBAHHOCTh YMEHHS BBLICISATh CYLIECTBEHHBIE




npoOem,;

- BBUBJIATH  NPUYUHHO-CIICJICTBCHHBIC  CBS3H
nu aKTyaJII/I3I/Ip0BaTb 3a11aqy, BBIABUI'aThb FI/IHOTGSY
ee  peIICHHs, HAaXOJWTh  apryMEHTBl U
JIOKA3aTeIbCTBA CBOUX YTBEPKACHHI, 3a7aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHLIe B X0I€ peLHeHI/IH
33J]aud  Pe3yJIbTaThl, KPUTHYCCKH OLCHUBATh HUX
JIOCTOBEPHOCTh, POTHO3MPOBATh H3MEHCHUE B
HOBBIX YCJIOBUSIX;

pa3pabarbIBaTh TUIAH PEHICHHS MPOOJIEMBI C YIETOM
aHajam3a MMEIOIIUXCS MaTepUaIbHBIX u
HEMaTepUaIbHBIX PECYPCOB;

-- yMeTh TEPEHOCUTHh 3HAHHS B IO3HABATEIHHYIO
U TIPAaKTHYECKYIO 00JIaCTH KU3HEACITSILHOCTH;

- yYMEThb MHTETPUPOBATh 3HAHHUS M3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;
- BbIABUT'ATHb HOBBIC uacu, HpCI[JIaFaTI)

OPUTI'MHAJIbHBIC ITOAXOAbI U PCHICHUA

NPU3HAKW  BUPYCOB,  KJIETOK  MPOKAPUOT M  DYKApHUOT;
OJTHOKJIETOYHBIX

U  MHOIOKJIETOYHBIX  OpraHU3MOB, BHJOB, OHMOI€OLIEHO30B
U DKOCHUCTEM; OCOOEHHOCTH HPOLECCOB OOMEHa  BEIIECTB

Y TIPEBPAIICHUS] SHEPTUH B KJIETKE, POTOCHHTE3a, TNIACTUIECKOTO U
SHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meilo3a,
OILTOJIOTBOPEHUS, Pa3BUTHSI W PA3MHOXKCHHS, WHIUBUAYATHHOTO
pa3BuUTHs opraHu3Ma (OHTOreHesza), OOpbOBI 3a CYIIECTBOBaHUE,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MPUCTIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOMTaHUs, BIUSHUS KOMIIOHEHTOB YKOCHCTEM,
AHTPONOTCHHBIX U3MEHEHUI B 3KOCUCTEMAX CBOEH MECTHOCTH,
KpyroBOpOTa BEILIECTB U MPEBpallleHUE SJHEPTUn B brochepe.

I[IP6 7. CdopMHpPOBaHHOCTh yMEHHUS TPHUMEHSTH IOJTYYCHHBIC
3HaHUA U1 OOBSCHEHHUS OWOJIOTMYECKUX IPOLIECCOB U SIBICHUIA,
JUISL TIPUHSATHS TIPAKTHYECKUX PEHICHUH B TIOBCETHEBHOW JKU3HH
C 1enpio obecreyeHns: 6e30MacHOCTH CBOETO 370POBbS U 3/I0POBbS
OKPY’KaIOIIMX JIIOJIeH, COOJIOIEHUsI 3J0pOBOrO 00pas3a KHU3HH,
HOPM IPaMOTHOTO IOBEACHUSA B OKPY KAIOLIEH MPHUPOJHON CPENE;

MMOHMMAaHUE  HEOOXOOUMOCTH  MCIIOAB30BAHUA  JOCTHIKEHUH
COBpPEMEHHOW OWOJIOTUU M OMOTEXHOJOTUM [JISi PalMOHAIBLHOTO
MIPUPOJIOTIOJIb30BAHUS.

ITP6 8. CdopMHUPOBAaHHOCTH YMEHHUS peIIaTh OHOJOTHYCCKHE
3a/1a4M, COCTABJIATH TIE€HOTUIIMYECKHUE CXEMBI CKPEIIMBAaHUSA IS
pa3HbIX THWUIIOB HACJENOBAaHUS IMPU3HAKOB Yy  OpPraHU3MOB,
COCTaBJIATh CXEMBI IEPEHOCA BELIECTB M 3HEPTMM B JIKOCHUCTEMAX
(uenu nuTaHus, MUILIEBBIE CETH).

IIP6 9. CcdopMupoBaHHOCTb YMEHHUH KPUTUYECKH OIICHHUBATh
nHpopManno  OHMOJIOTMYECKOTO  COJEp)KaHUs, BKIIIOYAIOUIYIO
NICEB/IOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX HCTOYHHMKOB (CpelcTBa

MaccoBod  MHGpOpMalKK, HAYYHO-TIOMYJISIPHbIE  MaTepHabl);
UHTEPIPETUPOBATh THYECKHE ACTIEKThI COBPEMEHHBIX
HUCCIIETOBAaHUN

B Ouomoruu, MenunuHe, OWOTEXHOJIOTUH; paccCMaTpUBAThH
rJ100aJbHBIE  DKOJIOTUYECKHE  MpOOJEeMbl  COBPEMEHHOCTH,




¢dbopmupoBaTh

10 OTHOILLIEHUIO K HUM COOCTBEHHYIO MMO3ULIUIO.

ITP6 10. CdopmupoBaHHOCTH YMEHHH cO37aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OHOJOTHYECKOM
MH(OPMAIINY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MTOHSATUHHBIN anmnapat OUOJIOTHH

OK 02. Hcnonb3oBaTh
COBpPEMCHHBIC
CpecTBa IOUCKA,
aHaim3a

¥ MHTEPIIPETAUH
uHpopmanuu

U nH()OpPMAIOHHBIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32,144
npoeCCUuOHATBLHON
JeSITeTbHOCTH

JImyHOCTHBIE PE3YJIbTAThl  JOJIZKHBI
YaCTH: HCHHOCTU HAYYHOI'O ITIO3HAHUS:

OTpaxkaTb B

-chopmupoBaHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKH W OOIIECTBEHHON IMPaKTUKH,
OCHOBaHHOT'O

Ha JHMajore KyJbTyp, CIIOCOOCTBYIOMIETO OCO3HAHUIO
CBOET0 MeCTa B MOJUKYJIBTYPHOM MUDE.
MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPAKATh:
OBnanenue YHUBEPCATbHBIMH y4eOHBIMU
MI03HABATEIbHBIMU ACHCTBHUSIMH:

B) pabota ¢ uHpopMaIuei:

- BIAQJACTh HaBBIKAMH TIOJYyYeHHUs HWHPOpMAIUU
U3 MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITH TIOUCK, aHAIN3, CHCTEMATH3AIIHIO

U UHTEpIpEeTanuio UHGOPMAIIUU PA3IUYHBIX BUIOB
1 GopM IpeJICTaBICHHUS,

- co3gaBaTh TEKCThl B pa3IMYHbIX (opmartax c
y4eTOM Ha3HaueHWss UWHQPOpMAMA U LEJIEeBOM

ayJUTOpUH,  BbIOMpas  ONTUMabHYIO  (opmy
IpEeJICTaBICHUS
U BU3YyaJIM3alllu;
- OIEHMBaTb  JOCTOBEPHOCTb,  JIETUTHUMHOCTb
uHpOpMallUK, €€ COOTBETCTBME IIPAaBOBBIM H

MOPaJIbHO-3THUYCCKUM HOPMaM;

- UCIIOJIb30BAaTh CPpCACTBA I/IH(I)OpMaI_[I/IOHHLIX

N KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pEeIICHUA
KOTHHUTHUBHBIX, KOMMYHHUKATHUBHBIX n

ITP6 1. ChopmupoBaHHOCTh 3HAHUU O MECT€ W PO OHOJIOTHH
B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIHMOHAJIBHOM I'PaMOTHOCTH
YeJI0BeKa ISl PELICHNUs )KU3HEHHBIX MPOOJIeM.

IIP6 7. CdopMHPOBAHHOCTh YMEHHUS MPHUMEHATHh IIOJIYUYECHHBIE
3HaHUS JUIS OOBSICHEHUS] OMOJOrMYECKHX IPOILIECCOB M SIBJICHHUH,
JUIs TIPUHATHS NPAKTHUYECKUX PELICHUM B IIOBCEJHEBHOM JKHU3HU
C LIeJbI0 o0ecreueHns Oe30IMaCHOCTH CBOETO 370POBbs U 3/10pPOBbS
OKpY’KAIOIIMX JIFOJeH, COOMI0OJeHHs 3/10pOBOro o0pasa >KHU3HH,
HOPM IPaMOTHOTO IMOBEACHUSA B OKPYKAIOLICH MPUPOJHON CpEXE;
[IOHMMaHHEe  HEOOXOAMMOCTH  HCIIOJIb30BAaHUS  JIOCTHUIKEHUH
COBPEMEHHOM OHOJOTMU M OMOTEXHOJOTMM JUIsl palOHaIbHOIO
IIPUPOAOIOJIB30BaHUS.

ITP6 10. CdopmupoBaHHOCTH YMEHHWH CcO37aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE OHMOJIOrMYecKOH
MH(}OPMAaILIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCITIOJIb30BATh
MOHATUIHBIN anmnapaTt OMOJIOTHH




OpTraHU3aIMOHHBIX 3a1a4 c COOJII0ICHHEM
TpeOOBAaHUI 3PrOHOMHKH, TEXHHKH O€30MacHOCTH,
THUTHUEHBI,  PECcypcocOepekeHHusi,  MPABOBBIX |
TUYECKMX  HOPM, HOpPM  HMH(OPMAMOHHOU
0e301acHOCTH

OK 04. 3ddextuBHO
B3aMMO/ICICTBOBATh

1 paboTaTh B
KOJUICKTUBE U KOMaHJIe

JlngHOCTHBIE pe3yabTaThl JOJKHBI OTpa)kaTh B
YacTU: IEHHOCTH HAYYHOrO MO3HAHUS: OCO3HAHHE
IIEHHOCTH HAYYHOM JEeATEIbHOCTH, TOTOBHOCTH
OCYIICCTBIISITh TPOEKTHYI0 M HCCIEIOBATEIBCKYIO
NEeSTeIbHOCTh MHMBUYaIbHO U B TPYIIIIE.
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaneHve yHHUBEpCaIbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSIMU:

0) cOBMECTHAs ICSITEIIbHOCTD:

- TMOHWMaTh W WUCIOJb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- TNpPUHUMATh IEJIH COBMECTHOW JIESATCIBHOCTH,
OpraHU30BBIBATH M  KOOPAWHUPOBATH JICHCTBUS
10 ee JOCTIM)KEHHIO: COCTaBJIITh INIAH JIEHCTBHM,
pactpenensTh poilu C Y4eTOM MHEHUH y4acTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOU PabOTHI.
OBnaseHne  yHHMBEpPCATbHBIMU  PETYJISATUBHBIMU
NEUCTBUSIMH:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- MIPUHUMATh MOTHBBI M apTyMEHTBHI JPYTUX JIOACH
IIPU aHAJIK3€E Pe3yIbTaTOB ACITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO JPYTHX JIFOICH

Ha OIINOKH;

- pa3BUBATH CIIOCOOHOCTH MMOHUMATh MUP C TIO3HUIIHH
JPYTroro 4eloBeKa

I1PG 5. IlpuobpereHue ombITa NPUMEHEHUS OCHOBHBIX METOJOB
HAy4YHOTO MMO3HAHUS, UCTIOIh3YEMbIX B OMOJIOTHN: HAOIIIOICHUS
Y OIMCAHUS KUBBIX CHCTEM, MPOLIECCOB U SIBJICHMIL; OpraHU3allU

n MPOBCACHUA OHOJIOrHYECKOI0 OKCIICPUMCHTA, BBIABHUKXCHUA
THUITIOTE3, BBISIBJICHH A 3aBUCHUMOCTH MCKOY HCCIICAYCMbIMHA
BCJIIMYNHaMU, 00BSICHEHHS MMOJIYUYCHHBIX PE3YJIbTATOB

u  GOpMYJIMPOBAHUS BBIBOJOB C
MIOHSATUI, TEOPUH U 3aKOHOB

HCIIOJIb30BAHHUEM HAYYHBIX

OK 07.
CopelicTBOBaThH
COXPaHCHHUIO
OKPYXKAaroIIeH Cpelibl,

JInyHOCTHBIE pe3ynpTaThl JOJKHBI OTpa)kaTb B
4acTHu: 9KOJIOTUYECKOI0 BOCIIUTAHHUS: -
c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYpBI,

INOHHMMAaHHC BJIHWAHHUA COLMAJIBHO-3KOHOMHNYCCKHX

[IP6 5. IlpuoGpereHue ombITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOTO TIO3HAHMSI, HCIOJIb3YeMbIX B OWOJIOTMH: HAOTIOACHUS
Y OTIMCAHUS KUBBIX CHUCTEM, TTPOIIECCOB U SBJICHHI; OpraHU3aIlnN

U TMpOBENCHUA OWOJOTMYECKOTO HKCIIEPHUMEHTAa, BBLIBUKCHHUS




pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS
00 “3MEeHEeHUHn
KJIUMAaTa, IPUHIHUIIBI
OEepeKIUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIIEUCTBOBATE

B YPE3BBIYANHBIX
CUTYalUAX

MPOLECCOB HA COCTOSHUE NPUPOJHON M COLMAIBHOMN
cCpelbl,  OCO3HaHWE  IJI0OAJBHOIO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE NECHCTBUN

B OKpYXalollled Cpele Ha OCHOBE 3HAHUA Lieled
YCTOMYMBOT'O Pa3BUTHUs YEJIOBEUECTBA;

- AKTUBHOE HEIPUATHE NEHCTBUN, IPUHOCAILUX BpeL
OKpYXalollei cpee;

- yYMEHHE TPOTHO3UPOBATH  HEOJIAroNmpHsTHBIC
9KOJIOTMYECKHE TOCIEACTBUA NPEAIPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpPEHHUE OIBITA NEATENBHOCTH IKOJIOTHYECKOU
HaIpPaBJIEHHOCTH.

MetanpeameTHble pe3yIbTaThl IOJKHBI OTPaXaTh:
OBnazneHne yHHUBEpCaIbHbIMU KOMMYHUKAaTUBHBIMU
NENCTBUSIMU:

0) coBMECTHasl €SI TEIIbHOCTD:

- [OHMMaTh M UCHOJb30BaTh IPEUMYIIECTBA
KOMaHIHOW ¥ UHAMBHyalbHON paboThl;

- TpPUHUMATh UEJIU COBMECTHOM JI€ATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH NEHCTBUSA

10 ee JOCTIM)KEHHIO: COCTaBIIIThL INIAH JIEWCTBHUM,
pacnpenenaTs pojau C YYETOM MHEHUH y4YaCTHUKOB
00Cy>XJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

TUTOTE3, BBISIBJICHUS  3aBHCUMOCTH
BEJTMYMHAMU, O0BSICHEHUS
u  (HopMyIHpOBAaHUS BBIBOJOB
MOHSITUH, TEOPHUI U 3aKOHOB.
I[TP6 6. CdopMUPOBAHHOCTh yMEHHSI BBIICTSATH CYIIECTBEHHBIC

MCKOY HCCIICAYCMbIMU
IMOJIYYCHHBIX PE3yJIbTAaTOB
C HCIIOJIb30BAHHUCM  HAYYHBIX

PHU3HAKK  BHPYCOB,  KIETOK  MPOKAPHOT W DYKAPHOT;
OJHOKJICTOYHBIX

d  MHOTOKICTOYHBIX  OpPraHHW3MOB, BHJOB, OHOI'COICHO30B
U DKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB

U MPEBpPALICHUs SHEPTrUM B KIETKe, (POTOCHHTE3a, IIACTUYECKOIo
W DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIJIOZIOTBOPEHMSI, PA3BUTHUS U PAa3MHOXKEHHs, WHAMBUIYaTbHOTO
pa3BUTHs oOpraHu3Ma (OHTOreHes3a), OOpbObI 3a CyIlEeCTBOBaHHUE,
€CTECTBEHHOI0 0TOOpa, BUI000pa30BaHUs, NPHCIOCOOIECHHOCTH
OpPTaHU3MOB K CpeJie OOMTaHUS, BIUSHHUS KOMIIOHEHTOB 3KOCHCTEM,
aHTPOITOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH,
KpPYTOBOpPOTa BEIIECTB U MPEBpAIIEHUE SHEPTHH B Ouocdepe.

I[IP6 7. CdopMHpPOBaHHOCTh YMEHHUS TPHUMEHSTH IOJTY4YCHHBIC
3HaHUS JUIg OOBSICHEHUs] OMOJOIMYECKMX IMPOLIECCOB M SIBJICHUH,
JUIT TIPUHSATHS TPAKTHYECKUX PEHICHHH B TIOBCEAHEBHOM >KU3HU
C LeNnblo obecrieueHust 6e30MaCHOCTH CBOETO 3/I0POBbS U 310POBbS
OKPY’KaIOIIMX JIFOJIeH, COOJIOIEHUs] 370pOBOTO 00pas3a KHU3HH,
HOpPM T'PaMOTHOTO IMOBEJEHHsS B OKpY’Karolled MpUpOAHOIl cpene;
MOHWMaHWEe  HEOOXOJAWMOCTH  WCIIONIb30BAaHUS  JTOCTHIKCHUH
COBPEMEHHOW OMOJIOTMM W OUMOTEXHOJIOTUH Ui PalMOHAIBHOTO
MIPUPOIOTIOE30BAHHS

MK 1.7. OcywectBnAtb
noAroTOBKY
nHpopmauum ana
COCTaB/IEHMA NEPBUYHOM
OTYETHOCTH.

JlugHOCTHBIE pE3yJbTAThl JAOJKHBI
YaCTH: TPYJOBOTO BOCITUTAHUS:

- TOTOBHOCTH K TpPYIdy, OCO3HaHHE IIEHHOCTH
MacTepcTBa, Tpyaotooue;

- TOTOBHOCTP K  AaKTHBHOH  JEATENHHOCTH
TEXHOJIOTUYECKOW M COLIMAJIbHOM HAaNpPaBICHHOCTH,
CIIOCOOHOCTH WHUIIUUPOBATH, MJIaHUPOBATH
¥ CAMOCTOSTEIILHO BBITIOJIHATH TAKYIO JACSITEIHHOCTD;

OTpaxkaTb B

IMP6 9. CdhopMHPOBAaHHOCTh YMECHHA KPHUTUYSCKU OIICHUBATH
nHpopManno  OHMOJIOTMYECKOTO  COJEp)KaHUs, BKIIOYAIOUIYIO
TICeBIOHAYYHBIC 3HAHHUS W3 PA3JIUYHBIX HCTOYHUKOB (CpEeACTBa

MaccoBod  MHGpOpPMalKK, HAYYHO-TIOMYJISIPHbIE  MaTepHalbl);
WHTEPIPETHPOBATH ITHUYECKHE ACTICKTHI COBPEMEHHBIX
HUCCIIETOBAaHUN

B Owomoruu, MenuIuHe, OWOTEXHOJIOTHH; pacCMaTpUBATh
rJI00aNbHBIE  JKOJIOTUYECKUE  MpOOJEeMbl  COBPEMEHHOCTH,




- MHTEpeC K pa3IudHbIM chepam mpodhecCHOHATBLHOM
JESTEIIbHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JCHCTBUSIMH:

a) 0a30BBIC JTOTHYECKHE CHCTBUS:

- CaMOCTOSITENILHO ¢bopmynHnpoBaTh u
aKTyaJIM3upoOBaTh TMPOOIEMy, paccMaTpHBaTh €€
BCECTOPOHHE;

- yCTaHaBIIUBATh CYIICCTBEHHBI  MPHU3HAK
WIM OCHOBAHMS JUISI CpPaBHEHHS, KiacCH(HUKaIMK
1 0000IIIEeHH;

- ONpeaensaTh Ledd  JCSATeIbHOCTH, 3aaBaTh
napaMeTpbl U KPUTEPUHU MX JOCTHKCHHMS,

- BBISBJISATh 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B
paccMaTpUBAEMbIX SIBJICHUSIX;

- BHOCUTb KOPPEKTMBbI B [AEATE/bHOCTb, OLEHWBATb
COOTBETCTBME PE3Y/IbTATOB LE/AM, OLEHMBATb PUCKK
nocneacTsBun AeATeNbHOCTY;

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

- BJIAJIETh HAaBBIKAMU YYeOHO-HCCIIETOBATEIbCKOM
U MPOEKTHOW JIEATCIIbHOCTH, HABBIKAMHU pa3pericHHs
npo0Jem;

- BBIABIATH  NPUYHUHHO-CJCICTBCHHBIC  CBS3U
U aKTyaJu3upoBaTh 3aj1ady, BBIIBUTATh THIIOTE3Y
€¢  PpeIIeHHs,  HAXOAWUTh  apryMEHTBhl  JUIs
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHM, 3a7TaBaTh
napaMeTphl U KPUTEPUHU PEIICHUS;

- QHAM3HPOBATh TIOJYYCHHBICE B XOJI€ pEIICHUS
3a7a4d  Pe3yJIbTaThl, KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHHUE B
HOBBIX YCJIOBHUSIX;

¢dbopmupoBaTh
110 OTHOIICHUIO K HUM CO6CTB€HHYIO IIO3UIIUIO.

I[TP6 10. CdopmMupoBaHHOCTH YMEHHH CO37aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OHMOJIOrMYECKOH
nH(pOpMAIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH




pa3pabaTbiBaTh IJIaH peIIeHUs MpoOJIEeMbl C YYETOM
aHanusa UMEIOIINXCS MaTepUATbHBIX u
HEMaTepHUaIbHBIX PECYPCOB;

-- YMETb IIEPEHOCUTH 3HAaHUA B II03HABATCIIbHYIO
U IPAKTUYECKYI0 00J1aCTH KU3HEACSITEIbHOCTU




2. CTpyKTYypa M coJep:xkaHue 0011e00pa3oBaTeIbHON JUCIMILUIHHbI

2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HO# padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUIINHBI 130
B T. 4.:

TEOPETHYCCKHUE 3aHATHS 34
MIPaKTUYECKHUE 3aHATHS 54
1ab0paTOPHBIE 3aHATHS 18
KOHTPOJIbHBIE pabOTHI 6
OcHoBHOE co/iep:KaHue 112
IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COIePIKAHUE 42
IpomexxyTounas atrectamus ( 2 cemectp —dK3ameH; 1 cemecTp- 18

KOHTpOJIbHAsE paboTa)




2.2. TemaTu4eCKHH IJIAH U COAEPKAHUE NUCHUILIUHBI «bHosOrN»

HaumeHoBaHue Conep:xanne y4e6HOro MaTepuaja (OCHOBHOE M MPO(hecCHOHATBLHO OPHEHTHPOBAHHOE)!, Oo0bem | Popmupyembie
pa3iesioB M TeM JIa00pATOPHBIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4YacoB | KOMIIETEHUMH
1 2 3 4

OCHOBHOe co/Iep;KaHue
Pasnea 1. buosorust kak Hayka 2
Tema 1.1. | Coneprxanue yuyeOHOT0 MaTepuasa 2
buonorus B | buonorust — Hayka o xuBoW mnpupoae. CBsizu OMOJOrMU C OOLIECTBEHHBIMH, TEXHHUYECKUMH H OK-01. OK-02
CUCTEME HayK JIPYTUMH €CTECTBEHHBIMU HayKaMM, Qpuiiocopue, penuruen, STHKOH, 3CTeTUKON U npaBoM. Poib OK-0 4’ OK-07,
Ouosiornu B (OPMHPOBAHUU COBPEMEHHON HAy4YHOH KapTWHBI Mupa. Cuctema OMOIOTHYECKUX HI’(
HayK.
Metoabl TO3HaHHWS KUBOH TPUPOABI (HAOIIONEHWE, AKCIEPUMEHT, ONHCAHWE, W3MEpEHHE,
KJaccu(uKanus, MOIEIMPOBAHUE, CTATUCTUUECKAsi 00pabOTKa IaHHBIX)
Paznea 2. 7KuBble cucTeMbl U UX OPraHU3anus 2
Tema 2.1. | Copepkanue yueOHOTO MaTepuana 2 OK-01, OK-02,
OGmas XKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTINYHE KUBBIX CHCTEM OT OK-04, OK-07
XapaKTEpUCTHKA | HeopraHuueckoi nmpupozbl. CBOHCTBa GMOCUCTEM U UX pa3HOOOpa3ue. IIK...
YKUA3HU YpoBHU OpraHuzanuu OHMOCHCTEM: MOJIEKYJISIPHO-TE€HETUYECKUI, KJIETOYHbIN, OpraHU3MEHHBIH,
MOMYJIAIMOHHO-BUIOBOM, SKOCHCTEMHBIH (OMOreoneHoTuYeckuii), 0uochepHsblIi
Pa3nen 3 Xumunuecknii cocTaB M CTPOEHUE KJIETKH 18
Tema 3.1. Conepxanue yueOHOro MaTepuasa 2 OK-01, OK-02,
XHAMHYECKUI XHWMHMYECKUHN COCTaB KJIETKH. XMMUYECKHE DJIEMEHTBI: MaKpOJIEMEHTHI, MUKPO3JIeMEHTH. Bona n OK-04, OK-07
COCTaB KIIETKH. | MUHEpaJIbHbIE BellecTBa. DyHKIMM BOABI M MUHEpPAIbHBIX BEIIECTB B KieTke. [lomnep:kanue IIK...
Bona O0CMOTHYECKOro OanaHca
1 MUHEPAIBHBIC | [[pakTHUECKOE 3aHATHE? 1

! O6pazoBaTenbHas opraHu3alust BOPaBe CAMOCTOATENBLHO ONMPEIEISTh OCIEJ0BATENLHOCTh U3yYEHHs PA3JENOB U TEM, BXOSLINX B HUX, & TAKKE [EPEPACIPENENITh KOIHIECTBO
YacoB JJIsI OCBOGHHs OOYyYalOIIMMHCS Y4eOHOro MarepHuaia, C yd4eTOM JIOTHKM (OPMHPOBAHHUS IPEAMETHBIX Pe3YJbTaToB, OOMIMX M NPO(PEcCHOHATIBHBIX KOMIIETECHIIHH,
MEXXIPEIMETHBIX CBSI3€H C IPYTHMMH JTUCIUIIMHAMH 0011e00pa30BaTesIbHOTO 1 001IenpodeccHoHanbHOro nukiioB yueoHoro miana OIT CIIO.

2 Yacel NpakTUYECKUX U Ta0OPATOPHBIX 3aHITHIH YUTEHBI B COIEPKAHUU YIeOHOrO MATEPUAa U BXOAT B 00IIee KOIUYECTBO YacOB MO TeMe. Yachl KOHTPOIBHBIX paboOT HE BXOIAT B
o011ee KOJIMYECTBO MO TEME U YUTCHBI B 00IIEM KOJIMYIECTBE YacOB 110 pa3Jely.



BCIICCTBA

Ne 1 «buonornyeckas poyib MHHEPAJIbHBIX BEIIECTB B O0ECIEUCHUU >KU3HEACATEIbHOCTH
OpPraHU3MOB, IPOSIBJICHUS AUCOaTaHCa MUHEPAJIbHBIX 3JIEMEHTOBY

Tema 3.2.
buonornueckn
BayKHBIE
XAMUYECKHE
COETMHEHHUS

Conepxkanue y4eOHOro MaTepraia

benku. CocraB u cTpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEpHl OenkoB. Hesamenumsbie u
3aMEHUMbIE AMUHOKUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHH CTPYKTYpPbI OEJIKOBOWH MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAS, TPETUYHASL M YETBEPTUYHAS CTPYKTYypa). XUMHUUECKUE CBOIMCTBA OEJIKOB.
buonornueckue GyHKIIUNA OEITKOB.

depMeHThI — Ononornueckue katanu3aTopsl. CTpoeHue GpepMeHTa: akTUBHBIN IIEHTp, CyOcTpaTHAs
cneuupuyHocts. Kodepmentsl. Buramunbl. Omnuuuss (QepMEHTOB OT HEOPraHMYECKUX
KaTaJIM3aToOpOB. YTJIEBOJABL: MOHOCAaXapHbl (ITHOKO3a, pu003a M Ae30KCHpuO03a), IUCaXapHbl
(caxapo3a, saKkTO3a) M IoJucaxapuibl (Kpaxmaj, IJIMKOTeH, LeJUloi03a). buonoruuyeckue
¢byHkuun  yrineBonoB. Jlumuael: Tpurimuepuasl, (ocdomumuas, crepounsl. I 'mapoduiabHO-
rusipodoOHbIe cBOMCTBa. buonornueckue ¢yHkuuu gunuaoB. CpaBHEHHE YIJIEBOJIOB, OCJIKOB U
JIUIHUI0B KaK UICTOYHUKOB SHEPTUH.

Hyxneunossie kucnorsl: JIHKu PHK. Hykneotuasl — MOHOMeEpBI HyKJIEHMHOBBIX KACIO0T. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenue u pynkipu PHK. AT®: crpoenne u dyHKIuu

JlaGoparopHsble 3aHATHS

Ne 1 (na BbIOOp mpenoaaBarens) «OnpeaeneHue ButamMmuaa C B IPOIyKTax MUTAHUSDY

i «OrnpeienieHue HaTu4Iusi KpaxMaia B POIyKTaxX MHTAHUS.

Ne 2 (na BbIOOp mpenonaBatens) «I napopuabHO-TUAPOPOOHBIE CBONCTBA JIUITUIOBY

i «M3ydeHne KaTaTuTHIeCKOl aKTHBHOCTH ()epMEHTOB (Ha IpUMepe aMHJIa3bl WIIH KaTasla3bl)y

Tema 3.3.

Copep:xanne yueOHOTO MaTepuana




CrtpyKTypHO-
(hyHKIIMOHATBHA
s OpraHu3anus
KJIETOK

[urtomorus — Hayka o kieTke. KiieTouHas Teopusi — mpuMep B3auMOJICHCTBUS uieh U (HakToB B
HAy4YHOM ITI03HaHUU. METOMIbI U3y4eHUs KICTKH.

Knerka kak nemoctHas »xuBasg cuctema. OOmMe NPU3HAKM KIETOK: 3aMKHYTas Hapy)KHas
MeMOpaHa, moJiekyisl JIHK kak renernueckuii anmapar, cucteMa cuHTe3a 0emka.

Tumbr  KJIETOK:  dyKapuHOTHYecKas M mpokapuotudeckas.  OcoOEHHOCTH  CTPOCHHSA
npokapuoTuueckoil kinerku. Kierounas crenka Gakrepuil. CTpoeHHE 3yKapUOTHYECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHON, )KMBOTHOM M I'pUOHON KiIETKU. II10BEpXHOCTHBIE CTPYKTYpbI
KJICTOK— KJIETOYHAs CTEHKA, INIMKOKAIUKC, uX QyHkuuu. IlnazmaTuueckas memOpaHa, ee CBOMCTBa
1 QYHKIUH.

[Mutonnasma u ee opranouipl. OgHomeMOpanHble opranouasl kierku: DIIC, anmapat ['osnbmxy,
nn30coMbl. [IoayaBTOHOMHBIE OpraHOMABI KJIETKM: MUTOXOHAPUH, IacTuabl. IIpoucxoxneHue
MUTOXOHAPUM M 1utactua. Buasl mimactun. HememOpaHHble OpraHoujibl KIETKU: PUOOCOMBI,
KJIETOYHBIN LIEHTP, UEHTPUOJIN, PECHUYKH, KIYTUKH. DYHKIIUN OPraHOMUI0B KJIEeTKU. Britouenus.
SAnpo — perynaTopHblii HeHTp kieTku. CTpoeHue sjapa: saepHas o000J04Ka, KapHoIula3Mma,
XPOMATHH, SAPBIIKO. XPOMOCOMBL. TpaHCIOPT BELIECTB B KJIETKE

JlaGopaTopHbIe 3aHATHS 2
Ne 3 (nma BeIOOp mpemnomaBarens) «CTpoeHue KICTKH (pacTeHUS, )KUBOTHBIC, TPUOBI) U KICTOYHBIC
BKIIIOUEHUS (KpaxMmai, KapOTUHOUbI, XJIOPOILIACThI, XPOMOTLIACTHI)»
i «V3ydeHue CTpOCHUs KJICTOK PACTEHWH, XKUBOTHBIX W OaKTEepHWid TOJI MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUE).
Ne 4 «JIponuriaeMmocTs MeMOpaHbl (IMJ1A3MOJIN3, IETLIIa3MOJIN3)»
Paszpnen 4. ’KuzHenesiTeIbHOCTb KJICTKHU 10
Tema 4.1. Coneprxkanue yd4eOHOro MaTepuana 4

OOMeH BelleCTB
U TIpeBpalicHue
SHEPrHU
B KJIETKE

OOMeH BemecTB, WIM METabO0Iu3M. ACCHUMIIIAIMS (TUIACTUYECKHH OOMEH) M JUCCHMIIISIIUS
(oHepreTuyecknii OOMEH) — JBE CTOPOHBI E€IMHOTO Imporecca MeTabonuzMa. Poib 3akoHOB
COXpaHEHMs BelleCTBa M HHEPrMM B IOHMMaHUM MeTaboiu3Mma. Tumel OOMEHa BeIEeCTB:
aBTOTPO(HBIN U reTepoTpoPHbIA. Posb pepMeHTOB B 0OMEHE BELIECTB U MPEBPALLICHUH SHEPTUU B
KJIETKE.

®orocunres. CBeToBas U TeMHOBas (as3bl poTocuHTe3a. Peakiun gporocunresa. DPPEeKTUBHOCTD
¢dotocunTe3a. 3HaueHHe (GOTOCHMHTE3a M1 >KM3HU Ha 3emuie. BnusHue ycnoBuil cpensl Ha
(boTOCHHTE3 1 CITOCOOBI TIOBBIIIEHHS €T0 MPOYKTUBHOCTH y KYJBTYPHBIX PAaCTEHHH. XEeMOCHHTES.
XeMocHHTe3Upyolye 0akTepun. 3HaUeHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMiie.

OHeprerudeckuii oOMeH B KieTKe. PacuienieHue BellecTB, BbLIEJIEHHUE M aKKyMYJIHpPOBaHHUE

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




SHEPrUU B KJETKE. DTambl 3HepreTudeckoro oOmena. [nmukomm3. bpokeHne W ero BUJBL
KucnopomHoe oOkucieHwe, WM KIETOYHOE JbIxaHue. OkuciaurenbHoe (ochopumrpoBaHue.
O PeKTUBHOCTD IHEPTETHIESCKOTO 0OMEHa

Tema 4.2. Copepxanne yueOHOro MaTepuana 2
buocunres Peaknun matpuunoro cunresa. ['enermueckas mndopmarus u JIHK. Peanuzanus reHeTudeckoit
Oenka nH(pOpMaNUY B KJIETKE. [ eHeTHUeCKU KO M €ro CBOWCTBA. TpaHCKPHIIIIUS — MAaTPUYHBIN CUHTE3
PHK. Tpancnsuust — 6uocunte3 Oenka. Dtanbl TpaHCusnuu. KoaupoBanue aMuHOKHCIOT. Poib
pubocom B OuocuHTE3E Oenka
[IpakTHueckoe 3aHsTUE 1
Ne 2 «Pemienue 3a7au Ha orpeieJIeHHE M10CJIEJOBATEIbHOCTH HYKJIEOTH/I0B)
Tewma 4.3. Copepxanue yaeOHOro MaTepuaa 2
Bupycsl Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitust BupycoB (. WU. MBanoBckwii).
OcoOeHHOCTH CTpPOEHHsS W JKM3HEHHOTO HHWKIa BUpycoB. bakrepmodaru. bomesnm pacrenuii,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BHUpycaMu. Bupyc mmmyHonedunura uenoseka (BUY) —
Bo30yautens CIINda. [TpodunakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHMI
Kourpoabnas padora Ne 1 «MosekyJIsipHbIi YPOBEHb OpTraHU3aIH )KUBOTOY 2
Paznea S. PasmMHoKeHMe 1 MHAMBUAYAJIbHOE PAa3BUTHE OPraHM3MOB 20
Tema 5.1. Conepxanue yueOHOro MaTepuasa 2
Ku3HeHHBIH KrneTounslil nuKi, Uiau xKU3HEHHBIA LUK KieTku. MHTepdaza u murtos. [Ipoueccel, nporekatomniye
LUKJI KJIIETKU B wuHTepgaze. Pemnmukauusa — peakuus wmarpuuydoro cunresa J[HK. Crpoenue xpomocom.
XpOMOCOMHBIMH Habop — KapuoTun. JIUMIUIOMIHBIH W TalJIOWAHBI XPOMOCOMHBIE HaOOPBHI.
Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOKEHUS U HHIUBUAYAIbHOIO Pa3BUTHSI OPTaHU3MOB.
Henenne kietkn — muro3. Craaum murosa. [Ipouecchl, mpoucxoasiiue Ha pasHbIX CTAIUAX OK-01. OK-02
MuTo3a. bruonoruueckuii cMpici Mmuto3a. [Iporpammupyemast rubesp KJISTKH - alonTo3 OK-0 4’ OK-07,
Tema 5.2. Coneprxkanue y4eOHOro MaTepuana 4 HI,(
®opmbl @®opMbl pa3MHOXKEHMsI OpraHM3MOB: Oecriojioe W MojioBoe. Bujbl Gecrosoro pa3MHOXKEHHS:
Pa3MHOKEHHUS JielIeHue HaJBOE€ M IOYKOBAaHUE OJHO W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE, BEreTaTUBHOE
OpPraHHU3MOB pa3MHOkeHHe. MIcKyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHHE ISl CEIEKIUU.

[TonoBoe pasMHOXkeHHE, €ro oTiau4mMs OT Oecmonoro. Meito3. Craaumm wMeiio3a. Ilporeccsl,
npoucxoAsuie Ha craausx Meno3a. lloBemenne xpomocom B Meiosze. Kpoccunrosep.
buonornueckuii cMbICI B 3HaUeHHWE Meio3a. ['ameroreHes — mporecc 0Opa3oBaHUS TOJOBBIX
KJIETOK y >KMBOTHBIX. [lo/lOBBIE jKene3bl: CEMEHHHMKH W sm4HUKH. OOpazoBaHuE M Pa3BUTHE




MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u/l, SUIEeKIeTKa) — cepMaTorenes u oorene3. OcobeHHocT!
CTpOCHHSI SIMIEKIETOK U criepmaTo3ouoB. Omnogorsopenue. [laprenorenes

Tema 5.3. Copepxanne yueOHOro MaTepuana 4
WunuBuayansHo | MHauBHayanpHOE pa3BUTHE (OHTOreHe3). DOMOpHOHAIbHOE pa3BHTHE (IMOpHOreHe3). DTallbl
e pa3BUTHE | SMOPUOHAIBHOTO PA3BHUTHUS Y MO3BOHOYHBIX JKMBOTHBIX: IPOOJICHUE, TacTPyJISIUs, OPraHOTeHES.
OpraHu3MOB [ToctamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPUOHATIBHOTO DPA3BUTHSA: MPSIMOE, HE MPIMOE

(mmunHOYHOE). BrmsiHME cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIC BBI3BIBATH
BpPOKICHHBIE YpolcTBa. PocT u pazButue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTaJUU PA3BUTHS

Tema 5.4. IIpodeccnonabHO OPUEHTHPOBAHHOE CoJiepkaHNe (CopdepKaHue MPUKJIATHOTO MOYJIsA) 10
Ocobennoctu Bapuant 1. Tkauu pacrenuii. CTpoeHHE OpraHOB PACTUTEIBHOIO OPTaHM3Ma, UX POJIb U CBS3b
CTpOEHUSA Mexay coboi. JXKu3HenesTenbHOCTh PAcCTUTEIBHOrO opranusma. PocT u pa3BuTue pacTeHUs.
W Pa3BUTHUSL VYcenoBus npopacranust cemsiH. [loaroroBka cemsiH k mnoceBy. PazButue npopocTkoB. Briusnue
MaKpOOpraHusM | GUTOrOPMOHOB Ha POCT pacTeHus. PocToBeie ABMXEeHUs pacTeHui. PasBuTne mobera 3 MOYKH.
a’ Pazmuoxxenue pactenuir u ero 3HaueHue. CemeHHOE (T€HEPATUBHOE) Pa3MHOKEHHE PACTEHUHU.

IBetkn u comBerus. OmbuieHue. I[lepekpécTtHoe ombuieHHE (BETPOM, >KUBOTHBIMH, BOJIOHM) H
camoonblieHue. J[BoliHOEe OII0J0TBOpEeHHE. BereratuBHOE pa3MHOKEHHUE IIBETKOBBIX pPAacTECHUI B
npupojae. BereraTuBHOe pa3MHOXKEHUE KYJIbTYpHBIX pacTeHHil. XO034HCTBEHHOE 3HAYCHHE
BEreTATUBHOIO PA3MHOKEHUSI.

[IpakTHueckue 3aHsATHS 4
Ne 3 Pa3paboTka MeHTalnbHON KapThl TKAHEH, OPraHOB U CHCTEM OPraHOB MaKpOOPraHU3MOB
(pacTeHus1) ¢ KpaTKOM XapaKTepUCTUKON UX (QyHKIIMH.

Ne 4 «BupycHble 1 6akTepuanbHble 3a00J€BaHUS MAKPOOPTaHU3MOB (pacTeHUs ). DNUAEMUYECKUN
(omm3ooTHyeckui,  snuduToTHYeCKUii) mpomecc.  OOmmMe  NPUHIUNBI  HCIOJB30BaHMS

JIEKapCTBEHHBIX BemiecTB. OCOOCHHOCTH MPUMEHEHUSI aHTUOMOTUKOB» (MaTepuan Tembl H3ydaeTcs Ha
IpHMepe OpraHu3Ma pacTeH i)

Pasnea 6. HaciencTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB 20

Tema 6.1. Conepxanue yueOHOro MaTepuasa 6
3akonomepHocT | [Ipeamer u 3a1auu reHeTHKH. Posib IUTONOTMM ¥ SMOPHUOJIOTHH B CTAHOBJICHUU T'€HETHKH. Bkian
U HACIIEOBAHMS | pOCCUMCKMX M  3apyOeXHBIX YYEHbIX B  pa3BUTHE TE€HETUKU. MeToAbl TeHETHKHU
(ruOpH10JIOTHYECKUH, LIUTOTEHETUYECKUH, MOJIEKYJISIPHO-T€HETHUECKHM ). OcHoBHbIE

OK-01, OK-02,

3 Jlns mpodeccuit/cnenuansHOCTER, CBA3aHHBIX ¢ 00BEKTOM H3yueHus “PacTeHus” MaTepual TEMbI U3y4aeTcsl Ha MPUMEPE OPraHM3Ma PACTEHHUIA.
Jlist mpodeccuii/ceninanbHOCTEH, CBI3aHHBIX ¢ 00bEKTOM H3yueHHs “YKUBOTHBIE” MaTepHall TeMbl H3y4JaeTcst Ha MpUMepe OPTaHU3MOB KUBOTHBIX.
Jlst mpodeccuii/criennanbHOCTEH, CBI3aHHBIX ¢ 00BbEKTOM H3y4deHus “UenoBek’ MaTepuall TeMbl U3ydaeTcsl Ha IpUMeEpe OpraHu3Ma YeJIoBeKa.




TEHETUYECKUE NTOHATHUSA. | eHeTuYecKash CUMBOJIMKA, UCIIOJIb3yEMas B CXEMaxX CKPEILMBAaHUM.
3aKOHOMEPHOCTH HacJelOBaHUs NPU3HAKOB, ycTaHOBJIeHHble I'. Mennenem. MonorubpuaHoe
CKpeuIBaHue. 3aKOH eInHO00pa3usi THOPUIOB MepBOro mokoseHus. [IpaBuino noMuHUPOBaHUSL.
3aKOH pacIleNIeHUs IPU3HAKOB. I'nnores3a uncTorsl raMet. [1osiHOE U HENONHOE JOMUHUPOBAHHUE.
JurnbpuiHoe ckpeuBaHue. 3aKOH HE3aBUCUMOI'0 HaclleJOBaHUsI pU3HAKOB. L{urorenernueckue
OCHOBBI  JUTMOPUJIHOIO CKpeLIMBaHMA. AHaIU3upylollee ckpeuuBaHue. lcnonp3oBaHue
AQHAIM3UPYIOIIEr0 CKPELUIMBAHUS JJIsl ONPEEIICHHUs] TCHOTHUIIA OCOOH.

HpaKTI/I‘ICCKI/Ie SaHHTI/Iﬂ4

Ne 5 Penrenne 3a/la4 Ha OIIPCACICHHUEC BCPOATHOCTH BOSHUKHOBCHHA HACJIICACTBCHHLIX ITPHU3HAKOB
IIpHu MOHO-, OU-, HOJII/II‘I/I6pI/IIIHOM " aHAJIM3UPYIOUICM CKPCIIMBAHWH, COCTABJICHHUC

TEHOTHIINYECKHX CXEM CKPEIIUBAHUS (1016MparOTCs reHeTHYECKHE 3a1aUH, CBA3aHHbIE C HACIEI0BAHHEM
NPU3HAKOB Y PacTCHHIA. )

Tema 6.2. Copep:xanue yueOHOro MaTepuana
CuenneHsoe CuerieHHOe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mo cuemieHHOMY HacleIOBaHUIO
Hacje10BaHUe reHoB. Hapymienue cuernseHuss T€HOB B pe3yJibTaTe KPOCCHHTOBEpa. XPOMOCOMHAs TEOPHs
MIPU3HAKOB HACJIEICTBEHHOCTU. ['eHeTnueckue KapThl. ['eHeTHka mona. XpoOMOCOMHOE OMpeesieHHe Ioja.
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTrHble M Te€TepOraMeTHhIE OpPTaHU3MBI.
HacnegoBanue npr3HakoB, CUEIJICHHBIX C MOJIOM
[IpakTueckue 3aHsATHS
No 6 Pemiennie 3a7a4 Ha omnpeiesieHue BEPOSITHOCTH BOSHUKHOBEHMSI HACIICJICTBEHHBIX MPU3HAKOB
NP CUEIJIECHHOM HACIEOBAaHUH, COCTABIIEHHE T€HOTUITUYECKUX CXEM CKPEILIMBAHUS
Tema 6.3. Coneprxkanue yd4eOHOro MaTepuana
3aKOHOMEPHOCT | M3MeHunBOCTh. BuIbI M3MEHUMBOCTH: HEHACIICACTBEHHAas: W HACIEICTBEHHas. Poilb cpenbl B

1 U3MEHYUBOCTHU

HEHACJIEJICTBEHHOW  HM3MEHYMBOCTH. XapakTEepUCTUKa MOAU(DUKAIIMOHHOM  W3MEHYMBOCTH.
Bapuanuonssiil psn v BapuanuoHHas kpusas. Hopma peakuuum npusHaka. KonanmdecTBeHHBIE U
KauecTBEHHbIE MPU3HAKU U UX HopMma peakuuu. CBoiicTBa MOIU(UKAIMOHHOW H3MEHYHBOCTH.
HacnencrBenHast, wiim reHOTUNMYECcKast M3MEHUYNBOCTh. KoMOMHAaTHBHAsE M3MEHUMBOCTh. Meiio3 u
MOJIOBOM MpOIECC — OCHOBa KOMOWHATMBHOM H3MEHYMBOCTU. MyTalMOHHAs H3MEHYHUBOCTb.

OK-04, OK-07
IIK...

4 Jlna npodeccuii/criequanbHOCTEN, CBA3aHHBIX ¢ 00BEKTOM H3ydeHUs “PacTeHus” Mo0MPAIOTC TEHETUYECKHE 3a/1aUt, CBA3aHHbBIE C HACJIEI0BAHUEM IIPU3HAKOB Yy PACTEHHH.
s mpodeccuii/criennansHOCTEH, CBA3aHHBIX ¢ 00bEeKTOM U3ydeHHs “JKUBOTHBIE” MOIOUPAIOTCS TeHETUYECKHE 3a/1a4H, CBA3aHHBIC C HACIICIOBAaHHEM IIPU3HAKOB Y )KHUBOTHBIX.
Jlst mpodeccwnii/criennanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM M3ydeHus “‘UenaoBek’ Moa0uparoTCcsl TeHETHYECKUE 3a/1a4H, CBSI3aHHBIC C HACIIEJIOBAHUEM MTPU3HAKOB Y YEJIOBEKA.




Knaccudukanuss MyTtanuii: TeHHbIE, XpOMOCOMHBIEC, T€HOMHbIE. YacToTa M MPUYMHBI MYyTalUH.
MyrarenHsle (QaxkTopbl. 3aKOH TOMOJOIMYECKUX PSJIOB B HACIEACTBEHHOH HW3MEHUYUBOCTH
H. 1. BaBunosa

HpaKTH‘lGCKI/Ie 3aHATUA

Ne 7 Peuienue 3aad Ha ONpPEAEIEHUE BEPOSITHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB
IIPH Pa3JIMYHbIX TUIIAX B3aUMOJCHCTBHSI T€HOB, COCTABJICHUE T€HOTUIIMYECKUX CXEM CKPELUBaHUS

Tema 6.4.
I'enetuka
yej0BeKa

Cojnepxkanne yuyeOHOro MaTepuaia

l'enetuka 4yenoBeka. Kapuotun denoBeka. (OCHOBHBIE
TCHEAJIOTUYCCKUH,  ONM3HEIOBBIN, I[IMTOTCHETUYECKHH, OHOXUMHUYECKHH,  MOJICKYJISIPHO-
reHetuueckuii. COBpPEMEHHOE OIpeeeHue T€HOTHUIIA: IOJHOI€HOMHOE CEKBEHHUPOBAHMUE,
FeHOTUNHPOBaHWE, B TOM uucie ¢ momomibio [Il[P-ananu3a. HacnenctBennbie 3a0oneBaHus
YeJIOBEKa: TeHHbIe 00JIe3HU, 00JIE3HU C HACIICICTBEHHOM MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHEBIE
0one3nn. CoMaTHYecKre U reHepaTuBHbIC MyTanud. CTBOJIOBBIC KJIETKH. [IpHHIIUIIBI 310pOBOTO
oOpasa JKW3HHW, JMATHOCTUKH, MPOPUIAKTAKH M JICUCHUS T'E€HETHYCCKUX Ooje3Heir. Memuko-
TEHETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIMHCKONM TEHETUKH B MPEAOTBpAICHUU
1 JICYCHUH I'eHETHYCCKHX 3a00JICBAaHUM YeJIOBEKa

METOJblI TI'CHCTHKHW  YCJIOBCKA.

[IpakTueckue 3aHsATUS

Ne 8 «CocTtaBieHue U aHaIM3 POAOCIOBHBIX YEJIOBEKaY

Kountpoabnas padora Ne2 «HacnencTBeHHOCTh M U3MEHYMBOCTh OPTAHU3MOBY

Pazgen 7. JBoIonoOHHAA 0MOJIOTUSA

oo

Tema 7.1.
OBOJIIOIIMOHHAS
TeopHus

U e¢ MecTo B
OHoJIOTHH

Coneprxkanue yd4eOHOro MaTepuana

IIpennocsiku BO3HMKHOBEHMS IBOJIIOLIMOHHOW TEOPHM. DBOJIIOIMOHHAS TEOpHUS U €€ MECTO B
Ouonorud. BnusHHe SBONIONMOHHOW TEOpUM Ha pa3BUTHE OHOJOTMM U JAPYTUX HayK.
CuzerenscrBa 3Bomounu. [lajgeoHTOIOrMYECKHE: TOCIENOBATEIBHOCTD IIOSBIICHUS BHUIOB B
MaJIEOHTOJIOTUYECKON JIETONHUCH, NepexoaHble (opMbl. bruoreorpaduueckue: cXoACTBO U pa3iIuyue
dayH 1 (rop MaTepuKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJACTBA M PA3IMUYUs SMOPHOHOB
pPa3HbIX BHJIOB I03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOIMYHBIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX IMyTe Yy BCEX JKUBBIX OPraHU3MOB.
OpomtonmonHas Teopuss Y. JlapBuna. IIpennoceliku BO3HMKHOBEHHUs JapBHHH3Ma. JIBMKyliue
CHJIBI SBOJIIOIIMU BUOB 10 J[apBUHY (M30BITOUHOE pa3MHOXKEHHE MTPU OTPAHUUYEHHOCTH PECYPCOB,
HeolpeeéHHasi U3MEHYUBOCTb, 60pb0a 3a CyIIEeCTBOBAaHHE, ECTECTBEHHbII 0TOOD)

Tema 7.2.

Coneprxkanne y4eOHOro MaTeprana

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




MuxkposBontonu | Cunrternueckas teopus 3Bomtonuu (CTD) u €€ OCHOBHBIE IOJIOKEHHS. MHKpPOIBOJIOLHS.

A [Tomynsmus kak equHUIA BUAa U SBOMONMH. JBKymue cuibl ((pakTOpbl)IBOIIOLKUK BHUAOB B
npupoje. MyTallMOHHBINA MPOLECC ¥ KOMOWHATHBHAS M3MEHYMBOCTH. [1OMyNSIIMOHHBIC BOJHBI U
npeiid reHoB. M3omsaius u murpaius. EctecTBeHHBINH 0TOOP — HanpaBIsSonuii (pakTop IBOJIOIHH.
@opmbl ecrecTBEHHOT0 0TOOpa. IlpHucroco0nIeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3BOJIIOLUU.
[Ipumepsl mpucnocoOiieHuit y opranu3smMoB. Apomopdo3bl U uaMOANanTauu. Bug u
Bug000pazoBanue. Kpurepun Buma. OcHOBHBIE (DOpMBI BHI000pa3oBaHMs: reorpaduyaeckoe,
9KOJIOTHYECKOE

Tema 7.3. Copepxanne yueOHOro MaTepuaa 2

MaxpoosBomon | MakposBomtonusa.  DopMbel  3BONIOLUMU:  (QuUIeTHYECKas, JAUBEPreHTHAas, KOHBEPIeHTHas,

o napauienpHasi. HeoOpaTuMocTh 3BONIOIHN
[TpakTrueckoe 3aHsaTHE (Ha BRIOOD MpernoaaBaTes) 1
Ne 9 «CpaBHeHne BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO»

i «Onucanue Npucrnoco0JIeHHOCTH OPraHru3Ma U €€ OTHOCUTEIILHOTO XapaKkTepay

Pasjen 8. Bo3HuKHOBeHUe U pa3BUTHE )KU3HM HA 3emuie 10

Tema 8.1. Copepxanue yaeOHOro Marepuaa 2

3apoxkaeHue ¥ | JloHay4dHbIe IPEICTABICHUS O 3apOXKICHUM KU3HU. HayduHble rUIoTe3bl BOSHUKHOBEHHUS )KU3HU Ha

pasBHUTHE XKU3HU | 3emyie: aOMOreHe3 U MaHCIepMus. XUMUYecKass 3BOIIONUS. AOUOTEHHBI CHHTE3 OpPraHUYeCKUX
BELIECTB H3HEOPraHMYECKHX. OKCIEPUMEHTAIbHOE MOATBEPKICHHUE XHMHUYECKOH HBOJIIOLNU.
Havanpubie osTambl Ouwonormueckor »HBomtonuu. [umoresa PHK- wmupa. ®DopmupoBanue
MEMOpaHHBIX CTPYKTYP M BO3HMKHOBEHHME HPOTOKJIETKU. [lepBble KIETKM U HMX 3SBOIIOLUS.
DopMHUPOBAaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.
PazButue xu3Hu Ha 3emie mo spam u nepuonam. Karapxei. Apxelickasi U mpoTepO30iCKast IPHI.
[Taneo3olickass spa M €€ mNepuojbl: KeMOPUHCKUH, OPIOBUKCKHH, CHIIypUICKHH, IEBOHCKU,
KaMEHHOYTOJIbHBIN, IEPMCKHAN. Me3030icKas 3pa U €€ Nepuo/Ibl: TPHACOBBIN, IOPCKUM, MEIOBOM.
KaitHo3oiickas »3pa u €€ TepuoJbl: MaJeOreHOBbI, HEOTE€HOBBIM, AHTPOIOIE€HOBBIM.
XapaKTepUCTUKA KJIMMaTa U F€0J0rMYECKUX IIPOLECCOB

Tema 8.2. Conepxanue yueOHOro MaTepuasa 2

Cucrema Cucrema OpraHM4ecKkoro Mupa Kak oTpa)keHue 3BOJIONUU. OCHOBHBIE CUCTEMAaTHYECKUE TPYIIIIBI

OpPraHu4ecKkoro | opraHu3mMoB. OCHOBHBIE 3Tallbl 3BOJIOIMHU PACTUTEIBHOTO M KHBOTHOTO MHpa. ApoMopdo3bl y

Mupa pacTeHuii u KUBOTHBIX. [losiBIeHHE, paclBET U BHIMUPAHUE I'PYII KUBBIX OPraHU3MOB

Tema 8.3. | Cozmeprkanue yueOHOTro MaTepuaa 6 OK-01, OK-02,

ITponcxoxaeHn | DBOMONUS YeTOoBEeKa. AHTPOMOJOTHS KaKk Hayka. Pa3BUTHE TpeACTaBICHWH O MPOUCXOXKICHHU OK-04, OK-07

€ 4YemoBeKa — | yesoBeKa. MeToapl M3ydeHMsi aHTponoreHe3a. CXo/AcTBa M pa3vyusl 4eJIOBEKa M JKUBOTHBIX. 1IK...




AHTPOIIOTCHE3.
OcCHOBHEBIE
cTaguu
SBOJIIOLIUHU
YyeJIoBeKa

CucremaTdeckoe TMOJOXKEHHE dYeloBeka. JIBmwkymume cuibl ((pakTopsl) aHTPOIOTCHE3A.
HacnencrBenHnass M3MEHYMBOCTh U €CTECTBEHHBIH o0TOOp. OOmIecTBEeHHBIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPyaa, MbILUICHUE, peub. OCHOBHBIE CTAIUU W BETBHU SBOJIOLUU YEJIOBEKA:
aBcTpasonutekd, YenoBek ymenbld, YenoBek mnpsaMoxonasimuii, YemoBeK HeaHAEPTAIbCKUM,

UenoBek pa3yMHbId  COBPEMEHHOro Tuma. HaxoIKu HCKONAaeMbIX OCTAaHKOB, BpeMs
CYILECTBOBaHMsI, 00JIACTh paCIPOCTpaHEHuUs, 00BEM rOJIOBHOTO MO3ra, 00pa3 *HU3HU, OPYIUSI.

UYenoseueckne packl. OCHOBHBbIE OOJNBIIME pachl: €BporeoujHas (eBpasuiickasi), Herpo-
aBcTpajoujgHas  (PKBaTopuaibHas),  MOHTOJIOMAHAs  (a3Marcko-amepukaHckas).  YUepTsl

MPHUCTIOCOOJICHHOCTH MPEACTABUTEIICH YEIIOBEYECKUX Pac K yCIOBUSM CYIIECTBOBaHUSA. ENMMHCTBO
yenoBeuecknx pac. Kputuka pacuzma

[IpakTnueckue 3aHsTHs (Ha BBIOOp IPENoaaBaTess) 2
Ne 10 «Bpems u myTu pacceneHus 4esloBeKa o IJIaHEeTe
wi «lIpucnocoGieHHOCTh YeIoBEeKa K pa3HbIM YCIOBHSM cpenbl. BiusHue reorpaduueckoit
cpeapl Ha MOP(OIIOTHIO U (PU3HUOJIOTHIO YEIOBEKaA»

Pa3znen 9. OpranusMsbl B OKpyKawuias cpeaa 6

Tema 9.1. Coneprkanue y4eOHOro MaTepuania 4

Okonorusg  Kak | DKOJIOTHsSl KaK Hayka. 3aJaud W paszeiibl SKOJOTHH. METOAbl IKOJOIMYECKUX HCCIICTOBAHHA.

Hayka. Cpezbl | DKOIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOT0 YenoBeka. Cpeapl OOMTaHMsI OpraHu3MOB: BOJIHAS,

AKU3HU. HA3eMHO-BO3/yIIHAs,  IOYBEHHAs,  BHYTPUOPraHW3MEHHas.  OKOJOTH4Yeckue  (HaKTOpBhI.

Oxonornyeckue | Knaccuduranusi 3KONIOTHUECKHX (HaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTEHHEIE.

(bakTopbI JleiicTBHE SKOIOrMUECKUX (PaKTOPOB HAa OPraHU3MbI
AbuoTtnueckue (GaxkTopbl: CBET, TeMiepaTypa, BiaxkHocTb. dotomepuonusm. Ilpucnocobnenus OK-01. OK-02
OpPraHM3MOB K JIEHCTBHUIO abNOTHYeCKUX (hakTopoB. bronornueckrue puTMsl. OK-0 4’ OK-07,
buotnueckue ¢axkropbl. Buasl OHMOTHUECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIMS, XHMIHHUYECTBO. HI,(
[TapasuTusM, MyTyaau3M, KOMMEHCAIN3M (KBApPTHPAHCTBO, HAXJIEOHMYECTBO), AMEHCAJIU3M,
HeiiTpasn3M. 3HaueHWe OMOTHYECKMX B3aUMOJIEMCTBUM JJs1 CYIIECTBOBAHUS OPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX

Tema 9.2. Conepxanue yueOHOro MaTepuasa 2

OKOJIOTUYECKHE | DKOJIOTHUSCKUE XapaKTEPUCTHKH MOomyisaiuid. OCHOBHBIC TOKA3aTeNU TOMYIISIUU: YHCICHHOCTb,

XapaKTePUCTHKH | MJIOTHOCTh, POK/IA€MOCTh, CMEPTHOCTh, IPUPOCT, MUTpaLIUs. J[uHAMUKA YUCIIEHHOCTH MOMYJISALIUN

MOIYJIAIIAN U e€ perysinus
ITpakTHYeCcKOe 3aHsTHE 1
Ne 11 «Ilopcy€T nI0THOCTH NONYJISIUUI pa3HbIX BUJIOB PACTEHUID)

Paznen 10. CooOuiecTBa M 9K0JOrH4E€CKHE CHCTEMBI 18 OK-01, OK-02,




Tewma 10.1. Copepxanne yueOHOr0 MaTepuana
CoobuecTBa CoobmecTBo opraHu3mMoB — OuoueHo3. CTpyKTypbl OMOLIEHO3a: BHJOBas, IPOCTPAHCTBEHHas,
OpPraHHU3MOB, Tpoduueckas (mumieBas). Bunsl-nomuHanTel. CBs31 B OHOIICHO3E.
9KOCHUCTEMBI Okonorndyeckue cuctembl (3kocuctemsl). Ilondarue 00 skocucremMe U OHOIeOLIEHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBl ~ 3KOCHUCTEMBL:  MPOJYLEHTHI, KOHCYMEHTBI, pPEIYyLEHTHI.
KpyroBopoT BemiecTB M IOTOK SHEPrMM B 3KocucTeMe. Tpoduueckue (IHILEBbIE) YpPOBHU
skocuctemsl. [Iumiessie rienu u cetu. OCHOBHBIE MTOKA3aTEIN 3KOCUCTEMBL: OMoMacca, POAYyKLHSI.
OKoJIOTHYeCKHe NHpaMHUIbl: TNPOLYKIMH, YHUCICHHOCTH, Ouomacchl. CBONCTBA 3IKOCHUCTEM:
YCTOMYUBOCTB, caMoperyJisiiusi, pazsutue. Cykieccust
[IpakTHyeckue 3aHsATUS
Ne 12 Pemrenue npakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha COCTaBJICHUE TPOHUIECKUX
1eneu, nupamuJi OMoOMacchl ¥ SHEPruH, NEPEHOCY BELIECTBA M SHEPIHH B SKOCUCTEMAX
Tema 10.2. Copepxanne yaeOHOro MaTepuaa
ITpuponusie [IpuponHble  SKOCHCTEMBI. OJKOCHCTEMBI pek M 03E€p. OKocucTeMa XBOWHOIO WU
IKOCUCTEMBI [IMPOKOJIMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBL. Y pPOOIKOCHCTEMEI.
buonoruyeckoe u xo3s1iicTBEHHOE 3HAUEHHE arpo’KOCUCTEM U ypOoskocucTeM. buopasHoobOpasue
KaK (hakTop ycroiunBocTH dKocucTeM. CoxpaHeHHne OMOJIOTHYECKOTo pa3HooOpasust Ha 3emiie
Tema 10.3. Coneprkanue y4eOHOro MaTepuania
buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. I'panunpl, coctaB u cTpykrypa ouocdepsl. Kupoe
rino0anbHas BellecTBO U ero pyHkiuu. OcodeHHocTH 6uocdepsl Kak rinodaibHON 3KocucTeMbl. JluHaMuyeckoe
9KOCHCTEMA paBHOBecHe U oOpaTHas cBsi3b B 6uocdepe. KpyroBopoTsl BemiecTB 1 OMOreOXMMHUYECKUE Kb
3emun 9JI€MEHTOB (YTJiepoia, a30Ta). 30HaTBLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIITH
[TpakTHyeckue 3aHsATUS
Ne 13 Pemienue npakTUKO-OPUEHTUPOBAHHBIX pACUETHBIX 3aJad Ha OIpeAeseHHe IUIouaan
HACaKACHUN I CHIDKEHHMsS] KOHLIEHTpPAILMM YIJIEKHCIIOro raza B aTMoc(epe CBOEro peruoHa
IPOKUBAHUS
Tema 10.4. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (CoiepKaHNe MPHUKJIAHOTO MOAYJIsT)
Bnusuue UYenoBeuecTBO B Ouocdepe 3emian. AHTPOINOTeHHble H3MEHEHUs B Ouocdepe. ['mobanbHbIE
AQHTPOIOTEHHBIX | 3KoJoruyeckue mpodieMbl. CocymiecTBOBaHHE NpUpOAbBl U yenoBeuecTBa. CoxpaHeHHE
(bakTopoB O6ropa3zHo00pa3usi Kak OCHOBa yCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YINpaBICHUS
ouocpepy PUPOJHBIMH PeCypcaMH U UX UCMOJIb30BaHue. JIOCTHKEHHs OMOJIOTMH M 0XpaHa IPUPOIbI

[TpakTrueckoe 3aHsTHE (HA BRIOOP MpErogaBaTes)

Ne 14 «Oxonornyeckue acnekTsl NpodhecCHOHATBLHON AesITENTbHOCTH
win «BiusiHue Mpou3BOICTBEHHBIX (PAKTOPOB HA OPraHU3M YEJIOBEKa»

OK-04, OK-07
IIK...




i «PemieHrne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHHUM 0 COXPAHECHHUIO MPHUPOJIHBIX
PECYPCOB CBOErO PETHOHA MPOKHBAHHA»®
JPCBECUHBI)

(mpemnaraercs 3amaHue MO pacyeTy CTPYKTYPhI 3alacoB

Tema 10.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE CoJlepKaHNe (CopepKaHue PUKJIATHOTO MOYJIs) 4
Bnusiaue 3n0poBbe U ero cocrasisiome. DakToOppl, MOJOXKUTEIBHO W OTPULATEIBHO BIMSIOIINE HA
COLIMAJIbHO- opranu3M 4yenoBeka. I[IpoOiieMa TEXHOTeHHBIX BO3ACMCTBHI Ha 3J0pPOBbE  UEIOBEKa
JKOJIOTMYECKUX | (JIEKTPOMArHUTHBIC TOJISl, OBITOBAsE XUMUS, U30BITOUHBIC IIYMBI, pajyanus U T.II.). Amanranus
bakTopoB opranu3ma 4YelioBeka K QaktopaM okpyxkatomeil cpenbl. [lpunmunsr  dopmupoBaHus
Ha 3JI0pOBbE | 3110pOBbecOeperatoniero nopeacHus. OuU3nUecKas akKTUBHOCTh M 3JI0pOBbE. ['pymHmbl 370pOBBSI.
YeloBeKa OcHoBbl 3akanuBaHus. bruoxumudeckue acrekTsl panoHanbHoro nutanus. [IpaBuna 6e3omnacHoro
WCTOJB30BaHUSI OBITOBBIX MPHOOPOB MW TEXHHYECKHX YCTpoiicTB OBIajgeHne MeTonaMu
OonpeAeNieHUus] TOKa3aTeleil yMCTBEHHOM pabOTOCIOCOOHOCTH, OOBSICHEHHE MOTYYSHHbIX
pe3yabTaToB U (POPMYJIHPOBAHUE BHIBOAOB (IMMCHMEHHO) C MCIOJIB30BAHUEM HAYYHBIX TOHSITHH,
TEOpUl U 3aKOHOB
[IpakTnueckoe 3aHATue (Ha BHIOOP MpENo1aBaTesl) 1
Ne 15 «Ormpenenenuie CyTOYHOTO palliOHAa MHUTAaHUS B 3aBHCHUMOCTH OT YPOBHS (hHU3HUECKON
AKTUBHOCTH
i «[Ipodunaktuka npodeccuoHaIbHBIX 3200JIeBaHUI
nimm «B3anmoenicTBre 4enoBeKa ¢ TEXHOJIOTHYECKON CPeTon»
JlabopaTopHble 3aHATHs (Ha BBIOOP MIPETNO1aBaTEeNs) 2
No 5 «YMcTBeHHast pabOTOCTIOCOOHOCTHY
i «BrnusHue abuotudecknx (PakTOpoB Ha UeJIOBeKa (HU3KHE U BBICOKHE TEeMIIepaTyphl)»
(B kauecTBe TpUITEPOB CHUKAIOMIUX PAOOTOCIIOCOOHOCTh UCIIOJIb30BATh YCIOBUS OCYIECTBICHUS
npodeccHoHaNBbHOM IeATENBHOCTH: IIIyM, TEeMIIepaTypa, hu3ndeckas Harpy3Ka u T.11.)
KonTtpoabnas padora Ne 3 «Teopernueckue acieKTbl SKOJIOTUN» 2
Pazpnen 11. Cesiekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH 8 OK-01. OK-02
Tema 11.1. Coneprxkanue y4eOHOro MaTepuana 2 OK-0 4’ OK-07,
Ceneximua  kak | Cenekuusi Kak HaykKa M IIPOIECC. 3apOXKICHUE CEeNeKIMH W JoMecTukanus. Yuenume H. . HI,(
HayKa U | BaBwioBa 0 IeHTpaXx MHOTrooOpa3us W TPOUCXOKICHUS KYJIbTYPHBIX pacTteHui. LleHTps

5 Jlns mpodeccuit/cnenuansHOCTER, CBA3aHHBIX ¢ 00bEKTOM H3yueHus “PacTeHus’” npeiaraetes 3aJaHue 110 PacyeTy CTPYKTYPHI 3aI1aCOB JIPEBECUHBI.
st mpodeccuii/crieninanbHOCTEH, CBI3aHHBIX ¢ 00bEKTOM H3ydeHHs “YKUBOTHBIE” NpeiaraeTcs 3aJJaHue 1o OLEHKE PHIOONPOTYKTHBHOCTH BOJIOEMOB.
Jlist mpodeccuii/cennanbHOCTEH, CBI3aHHBIX ¢ 00bEKTOM M3ydeHHs “UenoBek™ mpejyiaraeTcs 3alaHue pacyera BOIONOTpeOIeHHs HACSIICHHOTO TyHKTA.

Jlns mpodeccuii/criennansHOCTEH, CBA3aHHBIX ¢ TOOBIYCH MOJIC3HBIX UCKOIIAEMBIX MPEIaracTcs 3aIaHue Mo pacyeTy CPOKa UCUEPIIaeMOCTH MIPUPOIHBIX PECYPCOB.
Jlnst mpodeccuii/criennanbHOCTEH, CBI3aHHBIX C CEIBCKUM XO3SMCTBOM, MPEAJIaraeTcs 3aJlaHue 10 OIeHKe OaaHca OPraHuIeCKOro BEMIECTBA MOYBHI.




rporecc IIPOUCXOXKACHUSI TOMAILIHUX KUBOTHBIX. COpT, IOpPOJ1a, ILITAMM.
CoBpeMeHHbIE METO/IbI CelIeKIIMHU. MacCcOBbIN U MHIMBUYaJbHBIH OTOOPHI B CEJIEKIIUN PACTEHUN U
XKUBOTHBIX. OlLIeHKa 3KcTephepa. bin3kopoacTBEHHOE CKpelMBaHue — MHOpUAMHT. YucTas JIMHHUS.
CkpeuiBanue 4ucThIX JIMHUHN. ['eTepos3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue —
ayTOpuaunr. Otnanénnas rubpuamnzanus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 M IMoJyudeHHe
MOJIMIIOUIOB. JIOCTHKEHUS CENIEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 11.2. buorexHomorust Kak OTpacib IPOM3BOACTBA. ['eHHas UWH)XKEHepus. OTambl CO3JaHUS

OcHOBBI pekomOunantHo JIHK w TpaHcreHHbix opranu3moB. Kierounas wHxeHepus. Kietounsie

OMOTEXHOJOTUU | KyJIbTYpbl. MHUKPOKIOHAIBHOE pa3MHOKEHHE pacTeHuid. KiloHMpoBaHME BBICOKONPOIYKTHBHBIX
CEJIbCKOXO3SIUCTBEHHBIX OpPraHU3MOB. OJKOJOTMYecKHe M dThueckue mnpobremsl. ['MO —
TCHETHYECKH MOAM(PHUIIMPOBAHHBIE OPTraHU3MBI

Tema 11.3. IIpodeccnonabHO OPUEHTHPOBAHHOE CoJlepkaHNe (CopdepKaHue MPUKJIATHOTO MOIYJIsA)

buorexnonornn | OCHOBHBIC HANpABICHUS COBPEMEHHOW OWOTEXHOJIOTUH B MPOPECCHOHATBHON AEATEIbHOCTH

B KU3HU yenoBeka. MeToapl OuoTexHonoruu. OOBEKTh OMOTEXHOJOTUU. DTHKA OMOTEXHOJOTMUYECKUX U

u podeccun

TCHETHYECKUX dKCIepuMeHTOB. [IpaBuia morncka u aHann3a OMOAKOJIIOTHUECKOW MH(OPMAIH U3
pa3NUYHBIX MCTOYHUKOB (HayyHas W ydeOHO-HaydHas JMUTepaTrypa, CpeICTBa MacCOBOM
uHbopmanuu, cetb MIHTEpHET U Apyrue)

HpaKTI/IquKI/IC 3aHATUA

No 16 Keiicpl Ha aHanu3 WHOOpPMAIMM O HAYYHBIX JIOCTHXKEHHUAX B OOJACTH TEHETUUYECKHX
TEXHOJIOTUH, KIIETOYHOIN MHXEHEPHUH, IMUILEBBIX OMOTEXHOIOTHIA.

Ne 17 3amwmra xkelica: mpeACTaBI€HUE pe3yJbTaTOB pEIIEHUS KeHCOB (BBICTYIUIEHUE
C IIpe3eHTanuen)

Pazgen 12. Peuienne keiicoB B 00,1aCTH OHMOTEXHOJIOTHIA

6

Tema 12.1.3.
buorexnonoruun
U pacTeHUS

IMpodeccHoHAILHO OPHEHTHPOBAHHOE CO/IEpKaHMe (CoaepKaHHe MPUKJIATHOTO MOMYJIs1)

BapuanT 3. Pa3zBurue OMOTEXHOJOTMH C HCHOJB30BAaHUEM pPACTEHUM, NMPUMEHEHHE IMPOJYKTOB
OMOTEXHOJIOTMM B JKU3HM YEJIOBEKa, MOMCK M aHaJW3 MH(QOpPMAIMKU U3 Pa3INYHBIX HCTOYHHUKOB
(HayuyHas W yueOHO-Hay4Has JIUTEpaTypa, CpelCcTBa MaccoBoW uHpopmamuu, cetb WHTepHeT

U pyrue)

[IpakTrueckue 3aHATHS

No 18 Keiicel Ha aHanu3 HHPOPMAIIUK O Pa3BUTUHA OMOTEXHOJIOTHH C UCTIOb30BAaHUEM PACTCHUI
(0 MUHU- TpYyTITIaM)

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

5 OOpasoBaresbHas OpraHU3alnst CAMOCTOSTELHO ONPEIENAET COAEPIKAHKIE pasielia, BLIOUpast OHy U3 peIoKeHHbix Tem 12.1.1 -12.1.6.




Ne 19 3ammra kelica: mnpeACTaBIEHUE pe3yJIbTaTOB pELIEHUS KEHCOB  (BBICTYIUIEHUE
C IIpe3eHTanuein)

Pasnea 13. buosiornyeckue ucciegopanus B npogeccuonabHoii cepe 18

Tema 13.1. IIpogeccnoHaIbHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Co/lep:KaHue MPHUKJIATHOTO MOAYJIsH) 4
OcHOBHBIE Hayunbiii metoa. Mertoasl OHMO3KOJIOTMYECKUX HCCIIEAOBAHMM: TOJNEBble, J1aOOpaTOpHBbIE,

MCTOZbI SKCIEPUMEHTaNbHbIE. MOHUTOPUHT  OKPYXaloIIel  Cpelbl:  JIOKaJbHbIM, PErMOHATbHBIN
OMOIKOJIIOTHYEC | i 1106AIIEHbIIL.

KHUX
HUCCIIeIOBAaHUN

Mertoapl moucka, aHanu3a U 00paboTKu HMH(OPMAIMM O TPOEKTE B PAa3IUYHBIX HCTOYHHKAX.
ITocraHoBKa LieH, 3a/1a4, BBIABM)KEHNUE THITIOTE3bI

JlabopaTopHbIe 3aHATHS 2

Ne 6 «llpoBeneHue »SKclepUMEHTAa [0 OIPENEICHUIO ONTUMAIbHBIX YCJIOBUN U1 pocTa
U (UBHOJIOTUYECKOW AaKTHBHOCTH JPOXOKEBBIX KIETOK. BBIsSBICHHE 3aKOHOMEPHOCTEH,
(hopMyIHpOBaHKE BHIBOIOB M IIPOTHO30BY.

PaboTs! Ha BEIOOp IO MUHHU- TPYIIIAM:

1. BnusHue temMnepaTypbl Ha pOCT U (PU3MOJIOTHYECKYIO aKTUBHOCTb APOKEBBIX KIETOK.

2. BaustHue yriieBo10B Ha pocT U (PU3UOJIOIMUECKYIO0 aKTUBHOCTD JIPOACKEBBIX KJIETOK.

3. CoueTtaHHOE BIUSHHE TEMIIEPATyphbl U YIJIEBOJOB HA POCT M (PU3MOIOTMYECKYI0 aKTUBHOCTb
JIPOXKKEBBIX KIIETOK

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

IIpodeccnonanbHO OPHMEHTHPOBAHHOE COlCPKAHME 14
BapuaTuBHBI NPUKJIATHOH MOLYIb’

Tema 13.2. 8 IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepPKAHNE (COMePKaHUe MPUKJIIATHOTO MOYJIA) 14
buoskonornyec | [Ipaktuueckue 3aHATHA 2
KHH Ne 20 O630p TeM 3KCHEpUMEHTANbHBIX Y4eOHO-HCCIIeI0BaTEeIbCKIUX MPOEKTOB. BriOop yueGHO-
OKCICPUMEHT HCCJIEIOBATENBCKOTO MIPOEKTA U3 MPEAJIOKEHHBIX. POPpMUPOBAHUE KOMaHABI IPOEKTA. AJITOPUTM
(mpirmep) BBITIOJIHEHUS TIPOEKTA.

[lepBbIii 3Tan BBHIMOJTHEHUS MPOEKTAa: 0OOCHOBAHUE aKTyalbHOCTH BHIOpAHHOW TeMbl. BhisBreHue
npoOJeMbl UcclieoBaHus, GOpMYIMpOBaHUE THIIOTE3bl. BbiOOp MeTon0B MccnenoBanus. Brioop
ToueKk oTOOopa Mpod Ha TeppuTopuu uccieraoBaHus. [locraHoBKa 1enelt U 3amay UCCIIEOBAHUS.

7 O0pasoBaTenbHasi OPraHU3alUs CaMOCTOATENBHO OINPENEISET COAEPKAHUE BAPUATHBHOTO TMPUKIAJHOIO MOJIYJs, HEOOXOIUMOE JUIs OCBOEHHS peanusyeMoil mpodeccun/
CHELHUaIbHOCTH.

8 OGpasoBaTenbHasi OPraHU3alMs CAMOCTOSTENLHO (OPMHPYET TEMBI Il IKCIEPUMEHTAIBHBIX YYEOHO — HCCIENOBATENLCKUX MPOEKTOB M Pa3pabaThiBAeT MPAKTHUECKHE
1 1abOpaTOPHBIE 3aHATHS, COOTBETCTBYIOIINE UX CIIEIH(HKE.



Omnpenenenue ¢GopMBl TPEACTAaBICHUS pPeE3YyJIbTaTOB wHccienoBanus. OrmpeneneHue 3TanoB
U COCTaBJICHUE IJIaHa UCCIIEI0BAaHUS

JIaGoparopHbIe 3aHATHS 10
No 7_BTopoil 3Tan BBIMOJIHEHHUS MPOEKTA: MOATOTOBKA HEOOXOAUMON MOCyAbl U MaTepuaia jis
HKCIEPUMEHTA, MPOBEACHUE SKCIEPUMEHTA, MEePUOANYECKas MPOBEpKa TEUCHHUs SKCIIEPHUMEHTa/
cOop Marepuasa B BHIOpaHHBIX TOYKaxX 0TOOpa mpoo.
Tperuii sTanm BBIMOJHEHUS MPOEKTA: MOJYyUYEHUE TMEPBUYHBIX HKCIHEPUMEHTANbHBIX JIAaHHBIX,
MIPOBEJICHUE CTAaTUCTUUECKONH 00pabOTKM MOTYyUYEHHBIX JTaHHBIX.
UYerBepThlii ATalm BBINOJHEHUS TPOEKTA: BBISBICHHWE 3aKOHOMEpPHOCTEH, (OopMyIUpOBaHUE
BBHIBOJIOB M TIPOTHO30B, OIIEHKAa KauecTBa HCCIEAyeMOro o0ObeKTa IO pe3yibTraraM
OMOPKOJIOTMYECKOT0 aHATN3a
[IpakTudeckue 3aHATHS 2
Ne 21_3ammra mpoekta. [IpencraBieHue pe3ynbTaToB BBIMOJTHEHUS Y4€OHO-HCCIEI0BATEbCKUX
MIPOEKTOB (BBICTYILJICHUE C MPE3CHTAIMEH )
IIpomexyTouHas aTrecTanms (3K3aMeH) 18
Bcero: 144




3. YcaoBus peajim3zauuu NporpaMMbl 001eo0pa3oBaTeIbHON JUCITUTITTHHbI

3.1. Ins peanmu3auuu nNporpamMmbl AU CHUAIIAHBI J0JKHBI OBITH

NpeayCMOTPEHbI cJieaAyIoliue crenuaibHble MOMelleHus :

Kabuner «buonoruny, OCHAUICHHBIN 000pyI0BaHUEM: CTOJI
JIEMOHCTPALIMOHHBIA  (C  pakOBMHOW, TOABOJAKOM UM  OTBEJACHUEM  BOJIBI,
CAHTEXHUKOM,  DJIEKTPUYECKUMHU  PO3ETKaMH,  aBTOMAaTaMH  aBapHITHOTO
OTKJIFOYEHHUS] TOKa), JIaDOpAaTOPHBIA OCTPOBHOW CTON  (JIBYXCTOPOHHHH, C
3aIUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKUM TMOKPBITUEM, HAJCTOJIBEM, C IOJCBETKOM M AIEKTPUUYECKUMU
pO3eTKaMu, MOJBOJKON U OTBEJCHUEM BOJIbI U CAHTEXHUKOM ), CTYJI JTJaOOPATOPHBIMA
MTOBOPOTHBIN, PETYJIMPYEMBIN IO BBICOTE.

[IpumepHbIi TepedeHb TEMOHCTPAILMOHHOTO U Ja00paTOPHOro 000pyA0BaHUS.

JleMOoHCTpallMOHHOE 000PYA0BAHUE U IPUOOPHI:

— KOMIUIEKT BIIKHBIX MPENapaToB J€MOHCTPAIIMOHHBIN

— KOMIUIEKT TepOapHueB IO CHUCTEMaTHUKE PACTEHUN C OMNpeleTUuTeIbHBIMU
KapTOYKaMu

— KOMIUIEKT KOJUIEKIIUH IEMOHCTPALIMOHHBIN

— IU(PPOBOK MUKPOCKOIT OMHOKYJIIPHBIN (¢ Kamepoi)

JlabopaTopHO-TEXHOJIOTHIECKOE obopynoBaHue (;rabopaTopHoe

o0opynoBaHue, IpuOOpPkI, HAOOPHI JIs1 SKCIEPUMEHTA, UHCTPYMEHTHI):
— MOJIENIN, MYJISKH, allUTMKALIUU
— KOMIUIEKT MOJEIEH-aNTUIMKAUA 1eMOHCTPAIIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJEIIEH IEMOHCTPALlMOHHBIN
— Ha0O0p MaTICeOHTOJOTUYECKUX MYJISKEH
— KOMIUIEKT O0TAaHUYECKUX MOJIEIeH JEMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTUYECKUX MOJIEJIEN IEMOHCTPALIMOHHBIN
— KOMIUIEKT MYJISIKEU IEMOHCTPALIMOHHBIN

— CKCJICT 4YCJIOBCKA



— TOpC YenoBeKa pa300pHbIT

— KOMIUIEKT MOJENEH

— KOMIUIEKT CKEJIETOB Pa3JIMUHbIX KJIACCOB JKUBOTHBIX

— TaOMHIBI penbedHbIC

— JIEMOHCTpAIIMOHHbIE YyUeOHO-HATJISHbIE TOCOOUS

— KOMIUIEKT HOPTPETOB 151 oPopMIICHUS KaOnHeTa

— nabopaHTCcKas i KaOuHeTa OMOJIOTHH U DKOJIOTHH

— CTOJI C SIIIUKaMU JJI XPaHCHUS/TyMOOH

— Kpecio opucHoe

— CTOJI JIaOOpaTOPHBINA MOECUHBIN

— CyWIWIbHAs MaHEeNb JIJIS TOCY/IbI

— mKad A1 XpaHEHHs y4eOHBIX TOCOOMI

— 1mKad a7 XpaHEeHUsl BIaXKHBIX MIPENapaToB, 3aUPaIoIUCs Ha KITIOY
— mKkad A XpaHeHHs J1abopaTOPHO MOCYIbI/TPUOOPOB
— 11a0OpaHTCKUI CTOJ

— CTYyJ JIabOpaTOPHBIN

— KOMIUIEKT eplIei I MbITh Ja0OPaTOPHOM MOCY/IbI.
[IpumepHbIli epeyeHb AEMOHCTPAIMOHHOIO U Ja00paTOPHOTro 000PYI0BaHUS

HOCUT PEKOMEH/IATEIIbHBIN XapaKTep.

3.2. UupopmanuoHHOe odecneyeHrue peau3auu NporpaMmmbl

Jlst peanuzamnuu POrpamMMBbl JTUCIIATUIAHBI ONOIMOTEYHBIN dbonHx
o0pa3oBaTeILHON OpraHU3aMU JOJDKEH HWMETh IIeYaTHBIE W/WIM DJICKTPOHHBIC
y4eOHUKH U pa3pabOoTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
HAJIMYHH), JOMYIICHHBIC K HMCIOJB30BAaHUIO TIPH peann3aliid 00pa30BaTeIbHBIX
porpamMMm CpenHero mnpodecCHOHATBHOTO O0pa30oBaHUs, peaiu3yeMbIXx Ha 0Oaze

OCHOBHOTO 00111er0 06pazoBaHus’.

% ITpuka3 MunuctepcTBa npocselnenus Poceuiickoit @enepannu ot 5 Hos6ps 2024 r. N 769 «O0 yTBepKAeHAN
(henepasbHOTO TIEpeYHs YIEOHHKOB, JOMYIIEHHBIX K HCIOIB30BAHUIO MPH PeaTN3aiy UMEIOIINX
rOCYZapCTBEHHYIO aKKPEAUTALUIO 00pa30BaTEIbHBIX POrPaMM Ha4aJIbHOT'O OOIIEro, OCHOBHOTO OOIIET0, CPEAHETO
o01ero 06pa3oBaHKs OPraHU3aIMSIMH, OCYIIECTBIISIOIIMMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBJICHUN



HpI/I peainu3aniiyi  MporpamMmmbl  JHUCHHITIJIMHBI BO3MOKHO HCIIOJIB30BAHHUEC

QJICKTPOHHBIX 06p330BaTCHI>HBIX PECYypPCOB, AOMYIICHHBIX K HCIIOJb30BAHUIO ITPHU

peanusanuyu 00pa3oBaTENbHBIX IPOrPAMM CPEIHETO 001Iero oopa3zoBanus L,

MpeJIeIbHOTO CPOKA HCIIONIb30BAHMS UCKITIOUEHHBIX YUeOHHKOB U Pa3pabOTaHHbBIX B KOMILIEKTE C HUIMHU Y4YEOHBIX
mocoOuit» (B akTyanbHOU penaknun). CchlIka Ha yKa3aHHBIN MpuUKa3 akTyanbHa Ha 20.03.2025 r.

1 TIpuka3z MunucrepcTBa npocseiienus Poccuiickoit ®enepanuu ot 18 mrons 2024 r. N 499 "O6 yrBepskaeHun
(hemepasbHOTO TEPEUHs IEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, TOMYIIEHHBIX K UCIIOIB30BAHHIO MTPH
peanu3anuy UMEIONINX TOCYAaPCTBEHHYIO aKKpEIUTAIINI0 00pa30BaTeIbHBIX IPOTPaMM HadyalbHOTO O0IIero,
OCHOBHOTO 00IIIETO0, CPEHEr0 00IIero oopa3oBanus» (B akTyanbHOW penakiun). CChUIKa Ha YKa3aHHBIN IPUKa3
aktyasbHa Ha 20.03.2025 r.



4. KoHTpPOJIb M OlleHKA Pe3yJIbTAaTOB OCBOeHMsI 0011e00pa3oBaTeIbHOM
AUCIHUANIMHBI
KoHTpoib W oOleHKa pe3ylbTaToB OCBOCHHS 0011e00pa3oBaTeNbHOM
JTUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBiICHHbIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZepKaHus y4eOHOro MaTrepuana.

Oobmasi/mpogeccnonanbHa
sl KOMIIETEeHU S

Pa3zgen/Tema

Tun oleHOYHBIX MepPONPUSTHS

OK 01. Beibupats ciocoObl

Temsr 1.1, 2.1, 3.1 -3.3,

OO6cyxaeHre o BOpocaM JICKITUN

pelieHus 3amad |41 - 4.3, 5.1-5.3, | Paspaborka rmoccapus
po(heCCHOHATBHON 5.4TT-0/cL, 6.1-6.4, | 3anonHeHue CpaBHHUTEJIbHBIX
f[[e)fdtg;;l;);;fHo 7.1-73, 81-83, 9.1-9.3, "TfiijiﬁEOBaHHe
K pa3JInYHBIM KOHTEKCTaM 10.1-10.3, 104110/, | yerpprit omnpoc
10.511-0/c, 111, | Mukrant wa  wWcmonb3oBaHHUE
11.2IT-0/¢c, 12.111-0/c, apryMeHTOB, OHOJIOrHYECKON
13.1-13.211-0/c TEPMHUHOJIOTUH U CUMBOJIUKH
NunuBuayanbHas
camocTosTeNbHas pabora
IIpencraBnenue pe3yabTaToB

IPAaKTUYECKUX paboT
KoHnTponbHble paboThl
3amura TBOpUECKUX paboT

3amnra WHIUBUTyATbHBIX
MIPOCKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOHHOﬁ aTTCCTallun

OK 02. Hcnons3oBate | Temsr 1.1, 2.1, 3.1 -3.3, | OuenuBaemMasi JUCKYCCHS T10

COBpPEMEHHBIE cpeactea |41 - 4.3, 5.1-5.3, | BOnpocam JE€KIHN

MOMCKA, aHaJIu3a 54T-o/c, 6.1-6.4, 7.1- Pa3paboTka MEeHTaIbHOM KapThI B

wnpopvatu, | 1o BAB3 9L e w s

u I/IH(i)OpMaI_[I/IOHHBIe 10.1-10.3, 10.41I-o/c, 71a00paTOpHBIX PaboOT

TEXHOJIOTUU 10.5IT-o/c, IL.1, | TIpencrabnenne pe3yJIbTaToOB

ans BeimonHenus  3amau | 11.2I0-o/c,  12.1I1-0/c, | mpakTuyeckux paGot

pohecCHOHATLHOM 13.1-13.2I1-o/c [IpencraBneHne yCTHBIX

JeSITebHOCTH COOOLIEHUH C Mpe3eHTaluel,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHHUKOB, PEKOMEHIOBAHHBIX
IperoiaBaTeseM

OK  04. O¢pdexktusno | Temsr 1.1, 2.1, 3.1 -3.3, | O6cyxeHe O BONPOCAM JIEKIIUN

B3aMMO/ICCTBOBATH 41 - 43, 5.1-5.3, | UnguBunyansHas

U paboTaTh B KOJUIEKTHBE | 5 4[]-o /c, 6.1-6.4, 7.1- | CAMoCTOATEIbHAS pabota

Y KOMaHj1e 73, 81-83 9.193 [TpencraBienne pe3yIbTaToOB

10.1-10.3, 10.4I1-o/c, NPAKTHHECKIX paboT

3ammTa TBOPYECKUX padoT

1 TIpodeccroHanbHO OPUEHTHPOBAHHOE COAEPKAHUE (CONEPIKAHUE TPUKIAIHOTO MOIYJIS)




10.5I1-o/c,
11.211-o/c,
13.1-13.21T-0/c

11.1,
12.111-o/c,

3ammra
MIPOCKTOB

HHAUWBUIYAJIbHBIX

OK 07. CogzeiicTBOBaTh

Temnr 1.1, 2.1, 3.1 -3.3,

OO6cyxaeHre o BOmpocaM JICKITUN

COXPAaHEHUIO OKpyx)awomen |41 - 4.3, 571-53, | Paspaborka rmoccapus

cpenbl, ; 5.400-o/c, 6.1-6.4, 7.1- 3agonHeHHe CPaBHHUTEJIbHBIX

pecypcocOepeeHHIo, Ta0IIHIL

HPUMEHSTH 3HAHKSI 73, 8183, 9193 TectupoBanue

00 UW3MEHEHMH KIMMAaTa, 10.1-10.3, 10.411-0/¢, | v rprpia OIpoc

npuHuunsl  Gepexomsoro | 10-31T-o/c, ILL | Mukrant  wa  mcmomssosanme

npoussozcTsa, 3¢dexrupno | 11.2I1-o/c,  12.11I-0/c, | aprymenTos, OMOJIOTMYECKOM

JIeHCTBOBATH 13.1-13.2I1-0/c TEPMUHOJIOTUU U CUMBOJIMKHU

B UPE3BbIUAHBIX CUTYAIUAX WHauBu Iy anbHast
camocTosTelbHas paboTa
[pencraBnenue pe3ysIbTaToB
NPaKTUYECKUX paboT
KoHTposbHbBIE pabOThI
3amTa TBOPUECKUX padoT
3armura UHIUBHy aJIbHBIX
POEKTOB
Brimonnenue 3aganuit
POMEKYTOYHOU aTTECTAIMH

nK 1.1. BbinosHATe | [IpodeccrnonansHo-

NOAFOTOBKY K MPOM3BOACTBY | opUeHTHPOBAHHOE

paboT ogHOro BMAa  Ha

TEPPUTOPUAX N 0BBEKTAX.

cojiep)KaHue




