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Pabouas nporpamma yueOno nucuuriumibl O/1.13 «BUOJIOI'US» pa3paborana Ha
OCHOBE:

- 3akoHa P® ot 29 nexabpsa 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepaunmny;

- @enepanbHOr0 rOCYAapCTBEHHOTO  00pa30BATENbHOIO CTAaHJAApTa CPEAHEro
npodeccuoHanbHOro obpazoBanus no crnenuanbHoctu 21.02.19 3emneyctpoiicTBoO
(yrBepxkaeH mpukazoM MuHuctepcTBa npocsemieHus Poccuiickoit @enepanun ot 18
Mas 2022 r. Ne 339);

- @enepaibHOrO0 TOCYAAPCTBEHHOI'0 00pa30BaTEIbHOrO CTaHAApTa CPEIHEro OOIIEero
o0pa3oBaHus YTBEP>KIECHHOIO MpHKa3oM MuHHCTEpCTBa O0Opa30BaHUS M HAYKH
Poccuiickoit @eaeparuu ot 17 masg 2012 r. Ne 413;

- Ilpukaza MunuctepctBa mnpocsemienuss PP or 12 asrycra 2022 1. Ne 732 «O
BHECEHUHU M3MEHEHUU B (elepanbHbI rOCYyJapCTBEHHBIM 00pa3oBaTeIbHbIN CTaHAAPT
cpenHero  obmero  oOpa3oBaHMS, YTBEPKIEHHBIM  mpukazoM  MwuHuUcCTEpCTBa
oOpazoBanus u Hayku Poccutickoit @eaeparuu ot 17 mas 2012 r. Ne 413»;

- IIpukasza Munucrepcta npocsenieHuss Poccuiickoit ®@enepaunn ot 24.08.2022 Ne
762 «O6 yrtBepxknenuu [lopsnka opraHu3alM U OCYIIECTBJICHHS 00pa3oBaTEIbHOU
JESTENBHOCTH TI0 00pa3oBaTeNIbHBIM MPOrpaMMaM CpPeHEro MpoQecCHOHATBHOTO
00pa3oBaHUs;

-e ITpuka3za Munucrepctsa npocseiienus Poccun ot Ne 371 ot 18 mas 2023 rona
«O0 yTBepxkaeHuu (penepanbHOi 00pa30BaTeIbHON IPOrPaMMbl CPETHETO OOIIETO
o0pa3oBaHUsY;

- IpUMEpHON paboueil mporpaMmsel o0LIe00pa30BaTENbHON AUCHUIUIMHBL «buonorus»
(0a3oBBIli  ypoBeHB) s MPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIUi
(omoOpeno Ha 3acemanuu [legarornueckoro coeta ®I'BOY IO MPIIO npoTtokoaom
Ne 6/2025 ot «18» ampens 2025 roza).

Opranuzatop-pazpadotunk: PI'BOY BO Anraiickuit TAY
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOIT'PAMMBI YYEBHOM
JAUCHUIIJINHBI

1.1 ObaacTh npuMeHeHNsi padoyeii MPOrpaMMbl

PabGouass mporpamma yueOHo# muciurmiuabl OJ1.13 «buosnorusy sBIsSeTCS YacTbiO
OCHOBHO# oOpasoBaTeibHOM mporpamMMbl B cooTBeTcTBU ¢ PI'OC 1o cnenuanbHOCTH
CIIO 21.02.19 3emneyctpoiicTBO Ha 6a3e OCHOBHOTO 00IIIET0 00pa30oBaHuUs.

1.2 MecTo y4eOHOIl IUCHUIUVIMHBI B CTPYKType OCHOBHOH 00pa3oBaTebLHOM
NPOrpaMMbil:

VYuebnas gucuuminaa OJ[.13  «buosiorus» sBusgeTcs ydyeOHOHW AUCHUTIIMHON
oOs3aTeNbHON  mpeaMeTHOM — obmactu  «EcTecTBeHHO-HaydHbIE — MPEAMETHD)
denepanbHOr0 TOCYJapCTBEHHOTO O00pa30BaTEeNIbHOTO CTaHAApTa CPETHEro OOIIEro
oOpa3oBaHUs.

1.3 Hean u 321241 y4eOHOM TUCIHUIJINHBI — TPEOOBAHUSA K Pe3yJbTAaTaM OCBOECHHUSA
yueOHOM IUCHUIINHBI:

Lens u3ydenuss nucuuiiuHbel «buonorus» Ha 0a30BOM ypOBHE — OBIIAJIEHUE
OOy4YarOMMMHCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAIBHOW OpraHU3aIluu KUBBIX
CHUCTEM pa3HOTO paHra W TNPUOOPETeHHWE YMEHMH HCIOJIb30BaTh ATH 3HAHHS JUIS
TPaMOTHBIX JEHCTBUN B OTHOIIEHUU OOBEKTOB KUBOUM IPUPOABI U PEIICHUS PA3TUIHBIX
KU3HEHHBIX MPOOIIEM.
3anaum QUCUUIUINHBI:

- OCBOGHHE OOYYarOMIMMKCS CHCTEMbl 3HAHWNW O OMOJOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, IMpaBUiaX, CIYyXKallUX OCHOBOWM s
dbopMupOBaHUS TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHPA;

- 0 METOJIaX HAy4YHOIrO IMO3HAHUSA, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CUCTEM pa3HOTO YPOBHS OPraHU3alMM, BBIJAIOMIUXCA OTKPBITHSIX U COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH;

- hopMupoBaHUE y 00y4aIONMUXCS TO3HABATEIIBHBIX, HHTEIICKTYATbHBIX U TBOPYECKHUX
CcrocoOHOCTEN B MpOIlecce aHalKu3a JAaHHBIX O MYTSAX Pa3BUTHA B OMOJIOTMU HAyUHBIX
B3IJIS/IOB, UJIEW U MOJIXO/I0OB K U3YUYEHUIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aIINY;



- CTaHOBJICHHE y OOy4Yaloluxcsi OOIIell KyJbTypbl, (YHKIMOHAJIBHONW TI'PAaMOTHOCTH,
pa3BUTHE YMEHUW OOBSACHATH U OILICGHUBATH SIBICHUS OKPYXKAIOMIETO MHpAa KHBOU
IPUPOJIbI HA OCHOBAHUY 3HAHUI U OTBITA, MTOTYYCHHBIX IIPU U3yUYECHUU OUOJIOTHH;

- popmupoBaHue y 00yUAIONINXCSA YMEHUIN WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHUECKUX
3HaHWW B TPAKTUYECKOM JEATEIHHOCTH 4YENIOBEKa, pAa3BUTHH COBPEMEHHBIX
MEIUIUHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTUI;

- BOCIIUTaHHE YOKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU MPUPOIBL,
HEOOXOIUMOCTH OEpPEeKHOTO OTHOLIEHUS K HEeW, COOJIOJEHHUs ATUYECKUX HOPM MpH
MPOBEJCHUH OMOJOTUYECKUX UCCIIEIOBAHMIA,

- OCO3HaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [JIsl TOBBIMICHUS  YPOBHS
HKOJIOTUYECKON KYIBTYPHI, A1 (GOPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

- IpUMEHEHNE TPUOOPETEHHBIX 3HAHUN ¥ YMEHUU B MMOBCETHEBHOM KU3HU JIJISI OIICHKU
MOCTICICTBUA  CBOGH JIEATEIHHOCTH IO OTHOIICHUIO K OKpYXKalolled cpene,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME M COONIIOJICHHE Mep MPOPUIAKTUKH
3a00seBaHM.

OcBoenne copepxanus yueOHOW nucrumauasl OJl.13 «buonorus» obecrneunBaeTt
JOCTHKEHHE 00YYaIOLUMUCS CIEAYIOUIUX Pe3yibmamaos:

Ilnanupyembie pe3yabTaThl OCBOEHHS 001e00pa3oBaTe/IbHON TUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ko u [Inanupyemble pe3yJbTaThbl 0CBOEHHUS THCIUIINHBI
HAUMeHOBaHHe

q’OPM"PyeM“uX O6mue JMCUHILIMHAPHDbIE

KOMIeTeHI il
OK 01. Beibupath B yactu TpynoBoro Bocnuranus: | [IP61 cpopmupoBanHOCTH 3HaHUI O
CrocoObI pereHus - JIP27 TrOTOBHOCTH K TpPYIy, | MECT€ W PO OHMOJOTUH B CHUCTEME
3a/au OCO3HAHHE IIEHHOCTH MAacTepCTBa, | HAYYHOIO 3HAHMS;, (PYHKIMOHAIBHON
npodeccuoHalbHON | TpyHOJ00He; rPaMOTHOCTH 4YeJIOBEeKa JUIsl PEIICHUS
NEeSATENbHOCTH - JIP28 TOTOBHOCTH K AaKTMBHOH | >KM3HEHHBIX IPOOJIEM;
MIPUMEHUTENBHO K NesITeNbHOCTH TexHoJoruueckoi u | [IP62  chopMupoBaHHOCTH  yMEHHS
pa3IMYHbIM COLIMANIbHOM HAIpPAaBJICHHOCTH, | PACKPHIBATh coJiep:KaHue
KOHTEKCTaM CIIOCOOHOCTh WHUIUUPOBATH, | OCHOBOIIOJIATAIONINX OHOJIOTUYECKUX
IUIAHUPOBATh M CaMOCTOSITENIBHO | TEPMUHOB U MOHSTUMN: KU3Hb, KIETKA,
BBITIOJHSATH TaKyIO JAESTENbHOCTD; TKaHb, OpraH, OpraHu3M, BU],
- JIP29 wunHTepec K pasNUYHBIM | MOMYJALHUSA, 3KOCHCTEMa, OHOILIEHO3,
chepam npodeccuoHallbHOU | Omocdepa;  Merabonusm  (oOMeH
NEeSITEeNbHOCTH, BELIECTB W IMPEBpAIlEHUE DHEPrHUH),
OBiageHne  yYHUBeEpPCAJbHBIMH | TOMEOCTA3 (camoperymsius),
Y4eOHBIMH  TO3HABATeJIbHbIMH | OMOCHHTE3  Oenka,  CTPYKTypHas
el cTBUSIMU: opraHu3anus KUBBIX CHUCTEM,
a) 0a3oBble JIOTMYECKHUe | TUCKPETHOCTb, caMOperyIsus,
aelicTBUS: CaMOBOCITPOU3BEJICHUE
- MP5 CaMOCTOSITENILHO | (PETPOAYKIUS),  HACIEICTBEHHOCTD,
(dhopmynupoBaTth U | I3MEHYHBOCTh, DHEPrO3aBUCHUMOCTD,
aKTyallu3UpOBaTh mpobieMy, | pocT W pa3BUTHE,  YpOBHEBas
paccMaTpHuBaTh €€ BCECTOPOHHE; OpraHu3anus;
- MP6 ycranaBnuBath | [IP63  copmupoBaHHOCTH  yMEHUs
CYIIECTBEHHBIH  TPU3HAK  WIU | paCKpPbIBATh coJiepiKaHue
OCHOBaHUS TUIS CpPaBHEHHS, | OCHOBOMOJIATAIOIINX OHOJOTHYECKHIX




KJIacCU(UKAIIUU U 0000IICHHS,;

- MP37  onpenmensats  uenu
JEeSITeTLHOCTH, 3a/1aBaTh
rnapamMeTrpbl M KPUTEpPUH  HX
JOCTHXKCHHUS;

- BBIBIIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpUBaEeMBbIX SIBJICHUSX;

- MP8 BHOCUTH KOPpPEKTUBBI B
NESITEHLHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISIM,
OIIEHUBATh PUCKH  TIOCJIEACTBUI
NESITETHbHOCTH;

- MP9 pa3BuBaTh KpeaTUBHOE
MBIIIUICHUE npu perieHuu
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BATENbCKHE
nefCcTBUSA:

-  MPI11 Bnamerb  HaBBIKAMH
y4eOHO-HCCIIeI0BATENbCKOM u
MPOEKTHOU JIEITENbHOCTH,
HaBBIKAMU Pa3peIIeHHs MpooIieM;
- MPI16 BBIBAATP NPUYHHHO-

CJICICTBEHHEIC CBSI3U it
aKTyaJIu3UpOBaAThH 3amauy,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHUs,
HaXOJUTh apTyMEHTBI IS
JIOKa3aTeJIbCTBA CBOMX
YTBEPKICHHI, 3a71aBaTh
rapaMeTpbl U KPUTEPUHU PEIICHHS;

- MP17 aHaJIM3UPOBATh

MOJIyYeHHbIE B XOJ€ PpEeUICHUS
3a/laud  pe3yNbTaThl, KPUTUYECKU
OIICHUBAThb MX JOCTOBEPHOCTb,
IPOrHO3MpPOBaTh  M3MEHEHHE B
HOBBIX YCIIOBHUSIX;

- MP21 ymeTh nepeHOCUTh 3HAHUS

B IMO3HAaBATCIIbHYIO n
IMPAKTHUYICCKYIO obnactu
KU3HCACATCIIbHOCTH,

- MP22 yMerp HHTErpupOBaTh
3HAHUS W3 Pa3HBIX MPEAMETHBIX
o0Onacreii;

- MP23 BpIIBUTaThL HOBBIE HJICH,
npearaTh OpUTHHATbHBIC
MOAXOAbl U PEIICHHUS;

- MP2 CITIOCOOHOCTH uX
HCIO0JIb30BaHUS B IO3HABATEIHLHOU
Y COLIMAIbHOW MPAKTUKE

TEOpU W THUIOTE3:  KIETOYHOM,
XpPOMOCOMHOM, MYTalMOHHOM,
HBOJIIOLIMOHHOM, IIPOUCXOXKACHUS
KU3HU U 4EJIOBEKa;

[1P64 chopMHUpPOBAaHHOCTH yMEHUS
pacKpbIBaTh OCHOBOIIOJIAT AIOIITHE
OuoJoruyeckue 3aKOHBI u
3akoHoMepHoctd (I. Menpens, T.
Moprana, H.M.  BaBumoBa, D.
I'exkensa, ®. Mrwomnepa, K. bopa),
T'PAHUIIBI UX PUMEHUMOCTH K JKUBBIM
cUCcTEeMaMm;

[1PG5 npuoOpeTeHue OTIBITA
NPUMEHEHHST  OCHOBHBIX  METOJIOB
HAYYHOTO IMO3HAHUS, UCTIONB3YEMBIX B
Ouosiornu: HAOMIOJEHUS U OTHUCAHUSA
KUBBIX ~ CHUCTE€M,  TIPOIIECCOB U
SIBJICHHIA; OPTaHU3AIH U TTPOBEICHUS
OHMOJIOTUYIECKOTO IKCTIEPUMEHTA,
BBIJIBIDKCHUST THUIIOTE3, BBISBIICHUS
3aBHCUMOCTH MEKIY HCCIEAYeMBIMHU

BEJIMYMHAMH, 0OBSICHEHUS
MOJTYYE€HHBIX pe3yJIbTaToOB u
dbopmynupoBaHUs BBIBOJIOB c

WCIIOJIb30BAHNEM HAYYHBIX ITOHSATHH,
TEOpUM U 3aKOHOB;

[IP66 chopMUPOBAHHOCTh YMEHUS
BBIICTISITh  CYIECTBEHHBIC TPH3HAKA
BHPYCOB, KIETOK TIPOKapHOT U
JYKapHoT; OTHOKJIETOYHBIX u
MHOTOKJICTOYHBIX OPraHU3MOB, BUIOB,
OHOIeOIEHO30B u KOCHCTEM;
0COOGHHOCTH  TIpoleccoB  oOMeHa
BCIIICCTB M IPECBPAICHUS SHEPTHU B
KJIETKe, (DOTOCHHTE3a, IMIACTHIECKOTO

u JHEPreTHYECKOTO oOMeHa,
XEMOCHHTE3A, MHTO3a, Meio03a,
OTUIOI0TBOPEHHUS, pa3BUTHSA u
Pa3MHOKCHHS, WH/IUBUIYaJILHOTO
pa3BUTHS OpraHu3ma (OHTOreHe3a),
60pbOBI 3a CYIIECTBOBAaHHUE,
€CTECTBEHHOI'O otOopa,
BHI000pa30BaHuUs,

IPHUCIIOCOOJICHHOCTH OPraHU3MOB K
cpene oOurTanus, BIIMSIHUS
KOMIIOHEHTOB 9KOCHCTEM,
AHTPOTOTEHHBIX H3MEHEHUH B
9KOCHCTEMAaX  CBOE€H  MECTHOCTH,
KpyroBOpoTa BEIIECTB H

npeBpalleHle SHepruu B ouocdepe;

[TP68 chopMHUPOBAaHHOCTH yMEHUS
pemiate  OMOJOTHYECKHE  3ajayH,
COCTABIISITh TCHOTUIIMYECKUE CXEMBI




CKpCliuBaHuA i1 pa3HbIX THIIOB

HacIIeI0BaHMs MIPU3HAKOB y
OpraHU3MOB,  COCTaBJSITb  CXEMBbI
IIEpeHoca BEIIECTB U DSHEPrUU B
IKOCUCTEMAX (uenn IIUTaHHUs,

MTUIIEBHIE CETH)

OK 02.
Hcnones3oBats
COBPEMEHHBIE
CpEeICTBa MOUCKa,
aHaJu3a u
UHTEpIIpEeTalNU
nHpopmaluu u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIS
BBINIOJIHEHUS 3a7a4
npodeccuoHaTbHOM
NeSITENIbHOCTH

B o0nacTm HEeHHOCTH HAY4YHOrO
NMO3HAHHUSA:

- JIP36 c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA  HAyKu U

00LIeCTBEHHON MIPaKTHKH,
OCHOBAHHOTO Ha JIMAJIOTe KYIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO

CBOET0 MeCTa B MOJHUKYJIbTYPHOM
MHUpE;

- JIP37  coBeplieHCTBOBaHUE
SI3BIKOBOM Hu YUTATEIIHLCKOMN
KYJIbTYphI KakK cpencTBa
B3aMMOJICHCTBUS MEXIY JTIOJbMU U
TTO3HAHUS MUDA;

- JIP38 oco3HaHHME IIEHHOCTH
HAayYHOU JEITENbHOCTH,
TOTOBHOCTH OCYIIECTBIISTh
MPOEKTHYIO U HCCIIEI0BATEIBCKYIO
JEATEeIbHOCTh MHIMBUAYaJbHO U B
rpynrme;

OBJlalecHHe  YHHBEpPCAJIbHBIMU
Y4eOHbIMH  NO3HABATEJIbLHBIMHU
JeHCTBUAMMU:

B) padora ¢ undgopmanueii:

-  MP25 Bnametp  HaBBIKAMH
MOJTyYEHUSI nHpopManuu nu3
HCTOYHHKOB pa3HbIX THIIOB,
CaMOCTOSTEIIEHO OCYILECTBJISATh
TTOMCK, aHaJIN3, CUCTEMATH3aIUI0 U

UHTEPIIPETALNIO uHbopMaIuu
pa3IuuHbIX  BUAOB U (dopM
IPECTaBICHNUS;

- MP26 co3maBaTh TEKCTBI B
pa3nuuHbIX (QopmMaTax € Y4eTOM
Ha3HAYCHUS nHpopManuu n
[EJEeBOM  ayAUTOPHH,  BbIOHpas
ONTUMAJIbHYIO bopmy
NPEICTABIICHUS U BU3YAJIU3aLUU;

- MP27 ouieHMBaTh 10CTOBEPHOCTD,
JETUTUMHOCTh HMH(pOpMAIUH, €e
COOTBETCTBHE MPaBOBBIM H
MOPaJIBHO-3TUYECKUM HOPMaM;

- MP28 wucnons3oBaTh CcpeAcTBa
MH(OPMAITMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTUM

ITP69 cdopMupoBaHHOCTb yMEHUU
KPUTUYECKH OIEHUBATH MH(POPMALIUIO
OMOJIOTUYECKOTO coJiepKaHus,
BKJIFOUAOIIYIO NICEB/IOHAYYHBIC
3HaHUS W3 PAa3IMYHBIX HCTOYHHKOB
(cpencTBa MaccoBoil MH(pOpManuy,
HAYYHO-TIONMYJISIPHBIE ~ MaTepHAaJIbI);

UHTEPIPETHPOBATH STHYECKHUE
ACTICKTBI COBPEMEHHBIX MCCIIETOBAHUI
B OuoJoruu, MEIUITIHE,
OMOTEXHOJIOTUH; paccMmaTpuBaTth
rio0anbHbIC 9KOJIOTUYECKUE
po0sIeMbl COBPEMEHHOCTH,

(GbopMHUpPOBATH TIO OTHOIIEHHIO K HUM
COOCTBEHHYIO MO3UIINIO;

I[TP610 chopmMUpOBaHHOCTH YMEHUU
co37aBaTh COOCTBEHHbIE MUCHMEHHbBIE
U YCTHBIE COOOILIEHUS Ha OCHOBE
Ouonoruuecko  mHbOpMalUMU U3
HECKOJIbKUX HMCTOYHHKOB, T'PaMOTHO
WCIOJIb30BaTh TMOHATHIHBIN anmapar
Oouonorun




B peIICHUN KOTHUTHUBHBbIX,

KOMMYHHKATHUBHBIX u
OpraHru3allMOHHBIX 3aga4 C
coO0IcHIEM TpeGoBaHUI
OpPTrOHOMHUKH, TEXHUKHU
0e30I1aCHOCTH, TUTHCHBI,
pecypcocOepekeHus, MPaBOBBIX H
TUYECKUX HOPM, HOpM

UH(POPMAITMOHHON 0€30MTaCHOCTH;
- MP29 Bmagetb  HaBBIKAMH
pacrno3HaBaHUs u 3aIINATHI
uHpopMaIuy, WHPOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTHU

OK 04.
OddexTrBHO
B3aMMO/ICHICTBOBAaTh
1 paboTath B
KOJUJICKTUBE U
KOMaHj1e

- JIP2 TOTOBHOCTH K
CaMOPa3BUTHIO,
CaMOCTOSTEILHOCTH 51
CaMOOTIPEICTICHUIO;

-MP4 OBJIaJIcHUE HaBBIKAMH
y4e0HO-UCCIEeI0BATETBCKOM,
MIPOEKTHOM 51 COLIMAIIBHOM
JIeITEILHOCTH;

OBiaieHUe  YHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU
JAeHCTBUSIMM:

0) COBMeCTHas 1eSITeJIbHOCTD.

- M35 nmonmmarh M MCHOJIB30BaTh
NpEeUMYIIECTBA  KOMAHAHOM U
WHIMBHUIYIBHOW paObOTHI;

- M37 MPUHUMATh eu
COBMECTHOU JIeSITEIILHOCTH,
OpPraHu30BBIBAThH u

KOOPJIMHHUPOBATh JEUCTBUS IO €€
JOCTHIKEHHUIO: COCTaBISITh  IUIaH
JIEUCTBUM, paclpelnesaTb pPOJU C
y4e€TOM  MHEHUH  y4aCTHHKOB
o0cyXaTh PE3YNIbTaThI
COBMECTHOM paboThI;

- M40  koopauHHMpOBATH U
BBINIONHATH PaboOTy B  YCIOBHAX
peanbHOTO, BHUPTYAIbHOTO u
KOMOMHHPOBAaHHOTO
B3aMMO/ICHCTBUS;

- M41 ocymecTBiasTh MNO3UTUBHOE
CTpaTermueckoe  TMOBEIEHHE B
pPa3IMYHBIX CUTYALMSIX, TPOSBIAThH
TBOPUYECTBO U BOOOpaKeHUE, OBITH
UHUIIUATUBHBIM

OBjianeHue  yHMBeEpPCAJIbHbIMHM
peryJIAsTUBHBIMH J1eHCTBUSIMU:

T) IpuHATHE Cce0si W JPyrux
JIIo/ei:

- M59 npuHuMaTh MOTHBBI U
apryMEHTBhl JIpYTUX JIOJed TpHu

[1PG5 npuoOpeTeHue OTIBITA
NPUMEHCHHSI  OCHOBHBIX  METOJIOB
HAyYHOTO TIO3HAHMS, UCTIOJIh3yEeMbIX B
OuoJiorun: HaOIIOACHUS U OIMMCAHUS
JKUBBIX ~ CHUCTEM,  TIPOIIECCOB W
SIBIICHUI; OPTaHU3AIMH U TPOBEICHUS
OHOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJBHOKEHUS THIIOTE3, BBIABICHUS
3aBUCHMOCTH MEXJIY HCCIIeTyeMbIMU

BEJIMYMHAMH, 0OBSICHEHUS
MOJTYYEHHBIX pe3yIabTATOB u
dbopmynupoBaHUs BBIBOJIOB c

UCIIOJIb30BAHUEM HAYUHBIX MOHATHUH,
TEOpUM M 3aKOHOB




aHaJu3e pe3yIbTaToB
NESITENIbHOCTH;

- M60 mpusHaBaTh CBO€ IIpaBO U
MpaBo APYrux JIOeH Ha OMKUOKH;

- M61 pa3BuBaTh CHOCOOHOCTH
OHUMATh MUP C MO3UIMU JIPYTOTO
YeJI0BEKa

OK 07.
ConeiicTBOBATH
COXPAaHEHUIO
OKpYKaroleu
Cpelbl,
pecypcocOepekeHH
10, IPUMCHSITh
3HaHUs 00
W3MCHCHUU
KITUMATa, IPUHITATIBI
OepeKITUBOTO
MIPOM3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaITUSIX

B obs1acT 3K0/10rHUECKOrO
BOCIIMTAHMSA:

- JIP31 c(hOpMHUPOBAHHOCTH
JKOJIOTHYECKOU KYJIbTYPBI,
IIOHUMAHNE BIIMSHUS COLMAIIBHO-
SKOHOMHYECKHX IIPOLIECCOB  Ha

COCTOSTHHE MIPUPOTHOM 51
COLIMANIBHOM  Cpellbl, OCO3HaHUE
rJ100aIbHOTO Xapakrepa

9KOJIOTMYECKUX MPooIIeM;

- JIP32 TJIAaHUPOBAHKE "
OCYIIECTBJICHUE NEeNCTBUI B
OKpYXalollled cpele Ha OCHOBE
3HAHUS neneu YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HENpHUATHE JCHCTBUH,
MPUHOCSIIUX BPEA OKPYXKAOIIECH
cperne;

- JIP34 ymenue mnpoOrHO3UpPOBATH
HEOIaronpusTHbIE HKOJIOTHUYECKUE
MOCHEACTBUS  MPEAIPUHUMAEMBIX
JIEWCTBUM, IPEOTBPALIATh UX;

- JIP35 pacmmpeHwe  OIBITa
NEeATENBHOCTH 9KOJIOTUYECKOU
HaIlPaBJIECHHOCTH;

- MP4 oBnageHue HaBBLIKAMH
yueOHO-HCCIeI0BATEeNbCKOH,
MPOEKTHOM u COIMAILHOM
JESATEIbHOCTH

[IP67 cdhopMuUpPOBAaHHOCTh YMEHUSA
MPUMCHSITH TOJy4YeHHBIC 3HAHUS IS

00BsACHEHUS OHMOIOTMYECKUX
MIPOLIECCOB U SIBJICHUM, JIJISi IPUHSATUS
MPAKTUYECKUX pemeHui B

MMOBCEAHEBHON JKHM3HM C  IICIIBIO
oOecreucHHsT 0E30IMACHOCTH CBOETO
37I0POBbS U 3JIOPOBbSI OKPYKAIOIINX
mofied,  COOMIOJEHUsT  3I0POBOTO
obpa3za JKHM3HM, HOPM TIPaMOTHOTO
MOBEICHUS B OKpyKaromen
MIPUPOTHOMN cpene; IIOHUMaHNE
HE00XOINUMOCTH HUCHOJIB30BAHUI
JIOCTHKEHU COBPEMEHHOU OMOJIOTHH
u OMOTEXHOIOTHIA TUIS
PaIMOHAIBHOTO MPUPO/IOTIOTH30BAHUS

IIK 2.4. BHOCHTE
JAaHHBIC B PEECTPHI
MH(POPMAITMOHHBIX
CUCTEM Pa3IUIHOTO
Ha3HAYEHHUS.

- JIP6 oco3HaHKe CBOUX
KOHCTUTYLIMOHHBIX IIPAB U
00s13aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPaBOIOPSJIKA;

MP43 camMOCTOSITEILHO COCTABIIATh
IJIaH PEIIeHUs MPOOJIEMBI C
Y4E€TOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U
IIPEANIOYTEHN;

MP49 naBaTh OLIEHKY HOBBIM
CUTYALIMSIM, BHOCUTh KOPPEKTUBBI
B J€ATEIIbHOCTE, OIICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;
MP50 Bi1ageTsr HaBBIKAMH
Mo3HaBaTENbHON pedreKkcun Kak
OCO3HAHUs COBEPIIAEMBIX
JIEMCTBUI U MBICIIMTEIbHBIX

I[IP67 cdhopMUPOBAHHOCTh YMEHUS
NPUMEHSTh TOJYYCHHBIC 3HAHHS JIJIS

00BsACHEHUS OHOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl TIPUHSATHS
MPAKTHYECKHUX peleHui B

IIOBCEIHEBHOM  KU3HU C  LEJbIO
oOecrieueHHsT 0€30IIACHOCTH CBOETO
3I0POBbS U 3I0POBbS OKPYXKArOIIHUX
ArojeH,  coOmoneHHus  3J0pOBOTO
oOpa3a >KM3HHM, HOPM TIPaMOTHOIO
MOBEJACHUSA B OKpYXKarolen
IIPUPOIHOMN cperne; IIOHUMAaHHUE
HEOOXO0AUMOCTH UCIIOJIb30BaHUs
JOCTH)KEHUI COBpEeMEHHO# OHnojoruu
U OMOTEXHOJIOTUI JUTS
PalMOHAIIBLHOTO IIPUPOJOIIOJIB30BAHUS




MPOLECCOB, UX PE3YIABTATOB U
OCHOBaHUN

2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI
2.1 O0bem yuyeOHOM JUCHUIIMHBI M BUAbI Y4eOHO# padoTsbl

Bup yyeOHol padoThI Obnem B
yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHBI 72

B TOM YHCJIE:

OCHOBHOE CO/Iep:KaHue 58

B TOM YHCJIE:

TEOpeTuYecKoe o0ydeHue 44

MPAKTUYECKUE 3aHITUS 10

nab0paToOpHBIC 3aHITHS 4

npodeccnoHaNbLHO-OPUEHTHPOBAHHOE COAEPKAHNE 12

B TOM YHCJIE:

TEOpETUYECKOE 00yUeHHe 2

71a00paTOpPHBIC 3aHITHS -

PAKTUYECKUE 3aHSITHS 10

ITpome:xxyTounas arrectanus (nnddepeHUNPOBAHHBINA 3a4€T) 2




2.2. TeMaTH4YeCKHUM IVIAH U coAep:kaHue yuyeOHou nucuuminabl O/1.13 buosorus

cBoiictBa OenkoB. buonornueckue ¢yHkiuun OenkoB. depmeHTHl — OHOJOTHUYECKHE
katanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCcTpaTHas CHeUu(UIHOCTb.
KogepmenTsl. Buramunsl. OTianunst epMeHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.

YraeBospl: MOHOCaxapuabl (IJIOKO3a, pub03a M JAe30Kcupubo3a), aucaxapuipl (caxaposa,

HaumenoBanue Coaepixkanue yueOHOro MaTepuasia (0CHOBHOe U NpogeccHOHATBHO OPUEHTHPOBaHHOe), | O0beM ®opmupyemble
pa3esioB U TeM JadopaTopHble H MPAKTHYECKHE 3aHATHSA, IPUKJIAJAHON MOAYJIb (IPH HAJTUYMH) 4acoB KOMIIETeHIIUH
1 2 3 4
OcHoOBHoOe coJep:kaHue
Pasnen 1. buoJiorus kak Hayka. ZKuBble CCTeMbI U MX OPraHU3aIus 2 OK 02
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2
burosiorus B cucreme | buonorust — Hayka o *KHBOU npupojie. CBA3u OUOIOTHHU ¢ 0OIIECTBEHHBIMHU, TEXHUYECKUMH U
Hayk. O0mas JPYTMMH €CTECTBEHHBIMU HaykamH, (uiocopueil, peauruen, 3TMKON, S3CTETUKOW U MPaBOM.
XapaKTEPUCTUKA Ponp Ouonornn B (GOpMUPOBAHMU COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
KU3HU OMOJIOTUYECKHUX HaYK.
MeTtopl MO3HAHUS KUBOM NpPUPOJbI (HAONMIOJIEHUE, SKCIIEPUMEHT, OIMCAaHUE, M3MEPEHUE,
KJlaccu(UKaus, MOJIeIMpOBaHUE, CTaTUCTHUYECKasi 00pabOTKa JaHHBIX).
XKusble cucteMsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouoioruu. OTiandne KUBBIX CUCTEM
OT HeopraHuyeckoi npuposl. CBoicTBa OMOCHCTEM U X pa3HOOOpasue.
YpoBHU OpraHu3alyH ouocucrem: MOJIEKYJISIPHO-T€HETUYECKUH, KJIETOYHBIH,
OpraHW3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, HSKOCHUCTEMHBIH (OMO - TEOICHOTHYECKHI),
OorochepHbIi
Paszjnen 2 Xumudecknii cCOCTaB M CTPOEHUE KJIETKH 10 OK 01, OK 02, OK 04
Tema 2.1. Conep:xaHue y4eOHOro MmaTepuasa 1
XUMHUYECKUH cocTaB | XMMHUYECKHI COCTaB KJICTKH. XWUMHYECKHUE 3JIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOIJIEMEHTHI.
kieTku. Bona Bona um muHepanbHble BemiecTBa. DYHKIMM BOABI M MHUHEPAIbHBIX BELIECTB B KIIETKE.
U MUHEPAJIbHbIE [Monnep>xanue ocMoTHYECKOTO OaslaHca
BellleCTBa IIpakTHYecKoe 3aHATHE 1
Ne 1 «buonoruyeckas pojib MHUHEPAIbHBIX BELIECTB B 00ECHEUEHUM >KU3HEAEATEIbHOCTU
OpPraHu3MOB, IIPOSIBICHUS AUCOaTaHCa MUHEPAIBHBIX AIEMEHTOBY
Tema 2.2. Conep:xaHue y4eOHOTro MmaTepuaja 4
buonornyecku benku. CocraB u cTtpoeHue 6eIKoB. AMHUHOKUCIOTHI — MOHOMEpHI OeinkoB. Hesamenumbie u 2
BaXXHBIC XMMHYCCKME | 3aMEHUMblE aMMHOKHUCIIOTBI. AMMHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM
COCIMHEHUS MOJIEKYJbl (MIepBUYHAs, BTOPUYHAS, TPETHUHAs U UYETBEPTHYHAS CTPYKTYpa). XUMHUYECKUE




JAKTO3a) W MOJHMcaxapuabl (Kpaxmaj, TJIMKOTEH, IeJUIoi03a). buonormueckue (yHKIUU
yrneBofoB. Jlummuel:  Tpurnuuepuabl,  ¢ochomunuap,,  crepounsl. [ uapodunbHO-
runpodoOHbIe cBoicTBa. buonoruueckue ¢pyHkunu munuaoB. CpaBHEHUE YIII€BOJOB, OCIKOB
U JUIUJ0B Kak HCTOYHUKOB dHepruu. Hyknennossie kucnotsl: JITHK n PHK. Hykneornaer —
MOHOMEpHI HyKJIeMHOBBIX KucioT. Crpoenue u ¢pynkuun JJTHK. Crpoenune u ¢pynkunun PHK.
AT®: crpoeHue u GyHKIMH

JlabopaTopHoe 3aHsiTHE

Ne 1 «Onpenenenue Butamuaa C B IPOJIyKTax MUTAHUSD)

Tema 2.3.

CrpykTypHO-
(GbyHKIIMOHATIbHAS
OpraHu3aIus KJIEeToK

Conep:xxanue yueOHOro Marepuaja

Huronorus — Hayka o kietrke. Kinerounas teopus — mpumep B3auMOACHCTBUSA UACH U (PaKTOB
B Hay4YHOM MO3HAaHUU. MeToabl N3y4eHus KICTKH.

Knerka kak nenocrHas xkuBas cucrema. OOuiye NMpU3HAKU KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, moJsiekynsl JIHK kak renernueckuii anmapar, cucTemMa cuHTe3a Oeska.

Tunel  kIeTok: dyKapuoTHYecKass U IpokapuoTudeckas. (OcoOEHHOCTH  CTpOEHHS
npokapuoTrdeckor kieTku. Kierounas crenka Oaktepuit. CTpoeHHE 3YKapHOTHUYECKOU
KJeTKd. OCHOBHBIE OTJIMYUSI PACTUTEIBHOM, KUBOTHOM M IpubHON KieTku. [loBepxHOCTHBIE
CTPYKTYpBl KJIETOK— KJIETOYHasi CTeHKa, TIJIMKOKaIMKC, uX ¢yHkuuu. Ilnazmatudeckas
MeMmOpaHa, ee CBOMCTBA U (DYHKITUH.

Huronnazma m ee opranouasl. OmgHoMmemOpanHbIe opraHounsl kieTku: OIIC, ammapar
l'onbmxu, nu3ocoMsl. 1loyaBTOHOMHBIE OpPraHOWABl KIETKH: MUTOXOHIPHH, IIACTHABIL.
[IpoucxoxxaeHne MUTOXOHAPUA W TutacTuA. Bumel mmactuna. HememOpanHble OpraHOWIBI
KJIETKU: pPUOOCOMBI, KJICTOYHBIA UEHTP, LEHTPUOJHM, PECHUYKH, KIryTuku. DyHKuIuU
OpraHouI0B KJIETKU. BKiroueHus.

SAnpo — perynstopHblii neHTp kietku. CTpoeHue sifpa: siaepHas 000J0uKa, KapuoIluia3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlabopaTropHoe 3aHsiTHe

Ne 2 «I/IsyquHe CTPOCHHA KIICTOK paCTeHHﬁ, KHNBOTHBIX U 6aKTepHﬁ moJJ MUKpPOCKOIIOM Ha
T'OTOBBIX MUKPOIIpCIIapaTax u uX OIMMCaHUC)

Pazpea 3. ZKuzHeaeaTeILHOCTL KJIETKH

Tema 3.1.
OOMeH BeIEeCTB
U TIpEBpaIlCHUE
SHEPTUU

B KJIETKE

Copepxanue yueOHOro Marepuasa

OOMeH BelIecTB, WU MeTa0oIM3M. ACCUMIIIANMS (TUTACTHYECKUH OOMEH) U TUCCUMMIISIIAS
(oHepreTnyeckuii 0OMeH) — JB€ CTOPOHBI €IMHOrO Mpoiiecca MeradonuszMa. Ponb 3akOHOB
COXpaHEHHUs BeIIeCTBa M HHEPrUM B MOHMMAHUM MeTaboimu3ma. Tumbl oOMeHa BeIIeCTB:
aBTOTpOoHBIH U TerepoTpodHbiil. Ponb ¢gepMeHTOB B OOMEHE BEIIECTB U TMPEBpAIEHUU
sHepruu B Kierke. PDotocuHTe3. CBetoBas u TeMHOBas ¢a3el (oTocuHTe3a. Peakiuu

OK 01, OK 02, OK 04




¢dorocunresa. IppexkTuBHOCTH (hoTOCHHTE3a. 3HaUeHUe (POTOCUHTE3A IS KHU3HH Ha 3emIie.
Bnusinue ycnoBmii cpensl Ha ()OTOCHMHTE3 M CIOCOOBI TOBBIIIEHUS €r0 MPOIYKTUBHOCTH Y
KyJIbTYpHBIX ~ pacTeHH. XeMOCHHTE3. XEeMOCHHTE3Mpylole Oakrepuu. 3HaYECHUE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIIe.

DOHepreTuyecknii 0OOMEH B KiIeTKe. PaciiernieHne BemecTB, BBICICHNE U aKKyMYJINPOBaHUE
SHEPTUU B KIJIETKE. DTalbl SHEPreTUYEeCKOro oOMeHa. |nmkonm3. bpoxkeHwe W ero BUIBL
Kucnopognoe oxucnenue, win KieTouyHoe apixanue. OkuciaurenbHoe (ochopuiIrpoBaHue.
D} deKTHBHOCTH SHEPreTHIECKOro 0OMeHa

Tema 3.2.
buocunures Oeinka

Conepxxanue yueOHOro Marepuaja

Peakuun wmatpuuyHoro cuHte3a. [l'enetnueckas wuHpopmanus u JIHK. Peanuzanus
IreHEeTUYECKON MHpOpMaIUK B KieTKe. [ eHeThueckuil KoJ U ero cBoicTBa. TpaHCKpUNIMs —
marpuunblii cunte3 PHK. Tpancnauus — OuocunTe3 Oenka. Otambl TpPaHCIALUH.
KomupoBanue amuHokucaot. Posis pubocom B 6MocHHTE3E OenKa

HpaKTI/I‘IeCKOC 3aHATHE

No 2 «Pemenue 3a1a4 Ha onpeiesICHUE MOCIEA0BATEIbHOCTA HYKIICOTHIOBY

Tema 3.3.
Bupycsr

Conepxanue yaeOHOTo MaTepuaia

Heknerounsie ¢popmsel xu3Hu — Bupychl. Mcropus otkpeitust Bupycos (. U. MBanoBckwii).
OcoOEHHOCTH CTPOEHHUS M KU3HEHHOTO IMKIa BUpycoB. bakrepuodaru. bonesnu pacteHui,
JKUBOTHBIX M YEJIOBEKA, BhI3bIBacMbIe BUpycaMu. Bupyc nMmmynonedunura yenoreka (BUY) —
Bo3Oyautens CITNa. IIpodriakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

Paznea 4. Pa3MHOkeHHe U MHAUBHUAYAJIbHOE PAa3BUTHE OPraHNU3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKH

Conep:xaHue y4eOHOro MmaTepuasa

Kierounslii 1MKN, WM JKU3HEHHBIM [UKI KiIeTku. MuTtepdaza um muto3. Ilpomeccsr,
npoTekarmue B uHTepdasze. Permkanus — peakuus marpuuHoro cuare3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHIL. [[UTIJIOMIHBIA U TalIOUIHBIA XPOMOCOMHBIS
Habopel. XpoMatuabl. L{uTomornuyeckre OCHOBBI pa3MHOKEHUS U MHIUBUAYAIbHOTO Pa3BUTHUS
opranu3moB. Jlenenune kierkn — muto3. Cranguum murto3a. Ilponeccel, mpoucxopsiiue Ha
pasHbIX cTagusax MuTo3a. buonoruueckuii cmpica Muto3a. [Iporpammupyemasi rubenb KIeTKU
- arnonTo3

Tema 4.2.
@opMbl pa3MHOKEHUS
OpraHu3MOB

Conepxanue yueOHOro Marepuasia

@®opMbl pa3sMHOKEHHUsI OpPraHU3MOB: Oecrojioe M mojioBoe. Bupl Oecrnonoro pasMHOXKEHUS:
JIeTIeHHEe Ha/lBO€ U MOYKOBaHHWE OJJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE
pazMHOkeHHE. ICKycCTBEHHOE KJIOHUPOBAHHUE OPTaHU3MOB, €r0 3HAaYCHHE VISl CEJIEKIUU.

[TonoBoe pa3smMHOXKeHHE, ero oTIMuMs OT Oecronoro. Meio3. Cramun meiio3a. Ilpoueccsl,
MIPOUCXOJAIINE Ha cTagusax Menosa. IloBemeHme xpomocom B Menose. KpoccuHrosep.
buosiornyeckuii cMpIcl 1 3HaueHue Meno3a. ['ameTorenes — npoiecc 0Opa3oBaHMs MOJOBBIX

OK 01, OK 02, OK 04




KJIETOK Y JKUBOTHBIX. [10JIOBBIC *kKene3bl: CEMCHHUKH U SUYHUKH. OOpa3oBaHHE W pa3BHUTHE
MOJIOBBIX KJIETOK — TrameT (CrepMaro30uf, SHIEKIeTKa) — CIIEPMAaTOreHe3 U OOTEeHE3.
OCOOEHHOCTH CTPOCHUS SIMIEKIETOK U criepMaro3onaoB. OmnogotBopenue. [laprenorenes

Tema 4.3.
NupuBunyansHOE
pa3BUTHE OPraHU3MOB

Conepxxanue yueOHOro MarepuaJja

NunuBuayanpHOe pa3BuTHE (OHTOTEHE3). DOMOPHOHAIBHOE pa3BHUTHE (AMOpPHOTEHE3). DTarbl
3M6pI/IOHaJII)HOFO Pa3BUTHA Yy TIO3BOHOYHBLIX JKHBOTHBIX: IIpO6JICHI/Ie, racrpyisnus,
opradorere3. [loctamOpuoHanbHOe paszBuTHe. TUIBl MOCT3MOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CHIOCOOHBIE BBI3BIBATH BPOXKJEHHBIE YpoiacTBa. Poct M pa3Butue pacteHuil. OHTOTEHE3
IIBETKOBOT'O PACTEHHUS: JBOWHOE OIJIOJIOTBOPEHHE, CTPOCHHE CEMEHH, CTAIH PA3BUTHS

HpaKTuquKue 3aHATUSA

Ne 3 «Mudexmonnble 3a001€BaHMsl U SIUIEMUN B UCTOPUH YEIOBEUECTBAY.
Ne 4 «Baknunaius kak npo@uiakTuka HHQEKIIMOHHBIX 3a00JI€BaHUI

Paspnen S. HaciieacTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeI0OBaHUs

Copep:xanue y4eOHOro marepuasa

Hpe)IMeT 1 3aJa4u I'€HCTUKU. Poms IIUTOJIOTHHN U 3M6pI/IOJIOFI/II/I B CTAHOBJICHUHN T'CHCTHUKMH.
Bxnag poccuiickux u 3apyOeKHBIX YYEHBIX B pPa3BUTHE TEHETUKH. MeETOAbl TEHETHKHU
(ruOpUIONOTHYECKHM,  ITUTOTEHETUYECKUM,  MOJICKYISIpHO-reHeTndeckuii).  OCHOBHBIE
reHeTUYecKue NOHATHA. ['eHeTnueckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.
3aKOHOMEPHOCTH HACIIeIOBAHUS NIPU3HAKOB, ycTaHOBIeHHbIE I'. Menaenem. MoHornopuanoe
CKpelllMBaHME. 3aKkoH eaWHooOpa3usi TUOpUIOB  MepBOro  mokoseHusa. [IpaBuio
JOMHHHUPOBaHMS. 3aKOH paclIeIUIeHUsl NMpu3HakoB. ['mmore3a umctoThl ramer. [lonHoe u
HEMoJIHOe  JOMUHUpoBaHue. JluruOpuaHoe  CKpellMBaHHME. 3aKOH  HE3aBUCHMOTO
HacleIOBaHUSl TpPU3HAKOB. lluToreHernyeckue OCHOBBI JAUTMOPUIHOTO CKPEIIMBAHMUSL
Ananusupyromiee ckpemuBaHue. lcnosib30BaHHME aHATU3HUPYIOLIETO CKPEIIUBAHUA IS
OTpeJiesIeHUs] TeHOTHIa 0CO0U

IlpakTH4eckoe 3aHATHE

Ne 5 Pemenue 3alad Ha OIpCACICHHUC BCPOATHOCTH BO3HHUKHOBCHHUSA HACICACTBCHHBIX
IIPpU3HAKOB IIPXU MOHO-, OU-, HOJ'II/IFI/I6pI/II[HOM " aHAJIM3UPYIOHIEM CKPCIIMBAHUU, COCTABJICHUC
TCHOTHUIIMYCCKUX CXCM CKPCHIMBAHUA

Tema 5.2.
CueniieHHOE
HacleI0BaHUe
MIPU3HAKOB

Conepxanue yueOHOro Marepuasa

CI_Iel'IJ'IeHHOC HaCJICAOBAaHUC ITPU3HAKOB. Pa6Gora T. MopraHa IO CHCIJICHHOMY HACJICIOBAHUTO
T'CHOB. HapymeHHe CHOCIICHHUA T'CHOB B PE3YIIbTATC KPOCCHUHI'OBEpPA. XpOMOCOMHaH TCOpHUA
HacCJIeACTBEHHOCTH. ['eHeTHUeCKHe KapThI.

I'enetnka mnomna. XpOMOCOMHOC OMPCACIICHUC TI10JIA. AYTOCOMLI U TIOJIOBBIC XPOMOCOMBI.
I'omorameTHeie U reTeporaMCeTHbIC OPraHU3MBIL. Hacnengosanue IMPU3HAKOB, CHCIUVICHHBIX C

OK 01, OK 02, OK 04




I10JIOM

HpaKTI/I‘leCKOC 3aHATHE

Ne 6 Pemienue 3amau Ha OMNpeelIeHHE BEPOSTHOCTH BO3HUKHOBEHMS HACJIEJICTBEHHBIX
MPU3HAKOB TP  CLEIUVIEHHOM  HACJIEIOBAHWUM, COCTABJIICHUE TE€HOTUIMYECKHUX CXEM
CKpEIMBAaHUS

Tema 5.3. CojaepikaHue yueOHOro MaTepuajia

3aKOHOMEPHOCTH W3menunBocTh. Buapl H3MEHUMBOCTH: HEHACHIEACTBEHHAs M Haclie[cTBeHHas. Poib cpensl B

U3MEHUYUBOCTH HEHACJICICTBEHHON HW3MEHYMBOCTU. XapaKTePHCTUKA MOAU(DUKAIMOHHOW HM3MEHYMBOCTH.
BaprannonHslii psa u BaprannoHHas kpusas. Hopma peaknuu npusHaka. KonmdyecTBeHHbIE U
KaueCTBEHHbIE TPU3HAKU U UX HOpMa peakunu. ColicTBa MOIM(UKALIMOHHON W3MEHYMBOCTH.
HacnenctBennasi, wiM TeHOTHIMYECKas H3MEHUYMBOCTh. KoMOMHaTHBHAasT M3MEHYMBOCTb.
Meiio3 u 1NOJIOBOW MpoLEcCC — OCHOBAa KOMOWHAaTUBHOM WM3MEHUYMBOCTH. MyTalMOHHas
n3MeHunBoCTh. Kiaccudukanus myranuil: TeHHblE, XpPOMOCOMHbIE, FeHOMHbIe. YacToTa u
MIPUYMHBI MyTauid. MyTareHHble (pakToOpbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HACIEACTBEHHOM
W3MEHUYUBOCTH
H. U. BaBunosa
IIpakTHyeckoe 3aHATHE
No 7 Pemenue 3amad Ha OINpeNeiIeHHWE BEPOSTHOCTH BO3HUKHOBEHHUSI HACJIEIACTBEHHBIX
IIPU3HAKOB IIPA PA3JIMYHBIX THUIIAX B3aUMOJEHCTBUSA I'€HOB, COCTaBICHHE I'€HOTUIINYECKHX
CXEM CKpEILHMBaHM

Tema 5.4. Copep:xaHue y4e0HOIr0 MmaTepuaja

I'enetuka yeoBeka

I'enetnka demoBeka. Kapuwotunm demoBeka. (OCHOBHBIE METOJbI T'E€HETHKH YEJIOBEKa:
IrE€HEAJIOTHYECKUM, OJIM3HENOBBIN, IIUTOTCHETHYECKUH, OHOXUMUYECKUNM, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE ONpeNeICHUE TeHOTHUIA: IOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIIUPOBaHKE, B ToM 4ucie ¢ nomoinbio [11P-ananu3a. HacnencrtBennslie 3a00sieBaHUS
YelioBeKa: TeHHbIE OoJie3HH, OO0JIE3HM C HACJICACTBEHHON IMPEIpacroioXEHHOCTHIO,
XpoMocoMHBIe Ooinie3Hu. ComaTuueckue W TeHepaTUBHble MyTanuud. CTBOJOBBIE KIIETKH.
[IpuHIMIEI 310pOBOTO 00pa3a KM3HHU, JUATHOCTUKU, MPOPUITAKTHKH U JICUCHUS TeHETUYECKHUX
Oone3nell. Menuko-reHeTHYecKoe KOHCYIbTHPOBAaHUE. 3HAUCHHE MEIUIIMHCKOW T'€HETUKH B
MPEAOTBPAIICHNUN U JICYCHUH I'€HETUYECKUX 3a00JIeBaHUI YEIIOBEKa

IIpakTHYecKoe 3aHATHE

Ne 8 «CocraBieHne U aHAIU3 POAOCIOBHBIX YCJIOBCKA»

Pa3gen 6. IBoTronoHHAS OMOJIOTHUA

Tema 6.1.

\ Conepxanue yueOHOro Marepuaja

OK 01, OK 02, OK 04




OBOIIOIMOHHAS
TeopHUs

U €€ MECTO

B OHOIOTHH

[Ipennoceliky BO3SHUKHOBEHMSI ABOJIIOLIMOHHON TEOPUHU. DBOJIIOLUOHHAS TEOPUSI U €€ MECTO B
Oouonornu. BrusHUE SBOJIONMOHHONW TEOPUM HA pPa3BUTHE OWOJIOTUM U JAPYrHX HayK.
CuzerenbcrBa 3BooLUH. [laneoHToNOrMUECKHE: TOCIE0BATEIBHOCTD MOSBICHHS BUJOB B
MAJICOHTOJIOTUIECKON JIETONMCH, TepexoaHble ¢GopMmbl. buoreorpadudeckne: CXOACTBO |
paznuuue ¢GayH u (rop MaTepUKOB U OCTPOBOB. DMOPHOJIOTUYECKUE: CXOACTBA M Pa3INdUs
SMOPHOHOB pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTMYHBbIE, PYAUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYISIPHO-OHMOXUMHUYECKHUE:
CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTell y BceX
JKUBBIX OPraHU3MOB.

OpomonmonHas teopus Y. lapeuna. [Ipennocsliku BO3HUKHOBEHUS AapBUHU3Ma. [IBUKyIIne
CHJIBI 3BOJIIOLMU BUJOB 1O JlapBuHY (KM30BITOYHOE pPa3MHOKEHHE IPU OrPAHUYEHHOCTHU
pecypcoB, HeolpeienéHHasi M3MEHYMBOCTb, 00pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOP)

Tema 6.2.
MukposBonronus

Conep:xxanue yueOHOro Marepuaja

Cunrernueckass teopus sBosmonnu (CTD) u e€ OCHOBHBIE MOJOXKEHHS. MUKPOIBOIIOIMSL.
[onmynsius Kak eUHKUIA BUIA U SBOJIOLUH.

JBuxkymue cuibl ((axTOpbI)IBOJIOLMM BUAOB B TMpupojie. MyTallMOHHBIN mpouecc u
KOMOMHATHBHAsT W3MEHUYMBOCTh. llomynsiuuoHHBbIE BOJHBI M Apeid reHoB. M3omsamus u
murpainus. EcrecTBeHHBIM 0TOOp — HampaBiuswoommui — (aktop 3Bosoruu.  Dopwmbl
€CTeCTBEHHOro oToopa. [IpucnocoOIeHHOCT, OpPraHu3MOB Kak pe3yJabTaT SBOJIOLHUU.
[Ipumepsr mpucnocobseHuid y opranu3MoB. Apomopdo3bl W wuanoamanTanuud. Bum u
BujooOpazoBanue. Kpurepuu Buma. OcHoBHBIE (popMBI BUI000pa30BaHus: reorpadudeckoe,
9KOJIOTMYECKOe

Tewma 6.3.
Makpo3Botonus

Copep:xaHue y4eOHOIro MmaTepuaja

MaKpOBBOJ'IIOL[I/IH. (DOpMI)I OBOJIFOLIN U (bHHeTquCKaH, JUBEPIrCHTHAsd, KOHBCPI'CHTHAs,
ImapajjicjibHasi. HeO6paTI/IMOCTI> 9BOJIFOIN N

IIpakTHYeckoe 3aHsATHE

Ne 9 «CpaBHenue BUI0B 0 MOP(HOJIOTUYECKOMY KPUTEPUIO»

Paznen 7. Bo3HnkHOBeHUeE U pa3BUTHE KM3HM HAa 3emJie

Tema 7.1.
3apoxxaeHue
Y pa3BUTHE KU3HU

Copepxanue yueOHOro Marepuasa

JloHay4yHble NpEeACTaBICHUS O 3apOXKIACHUM >XU3HU. HayuHble TUnore3bl BO3HUKHOBEHUS
KU3HU Ha 3emuie: abuWoOTeHe3 U MaHcmepMus. XUMHUYECKas 3BONIONUA. AOUOTEHHBIM CHHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPraHUYECKUX. ODKCHEPUMEHTAIbHOE IOATBEPKICHHE
XUMHYECKOH 3BOIOIMHA. HawanpHble 3Tambl OHOJOrMYecKoil sBoironmu. I umoresa PHK-
mupa. DopMupoBaHHEe MEMOpPaHHBIX CTPYKTYp W BO3HHUKHOBEHHE NpPOTOKIeTKH. [lepBwie
KJIETKH U UX 3BOJIIOLMA. DOPMUPOBAHUE OCHOBHBIX IPYIIN KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie mo spaM u nepuojgaM. Kartapxeil. Apxeiickas U mpoTepo3oickas

OK 01, OK 02, OK 04,
OK 07




opel. Ilanmeo3oiickas spa u e€ mnepuoibl: KEMOPUHCKUH, OPAOBUKCKUH, CHIIypHICKUH,
JI€BOHCKHMM, KAMEHHOYIOJIbHBIN, MEPMCKUU. Me3030HcKasg 3pa U €€ NEepuoJbl: TPUACOBBIN,
Opckuid, MenoBou. KaiiHo30#ickas 3pa W €€ NepuoJAbl: NaJCOrCHOBBIM, HEOrE€HOBBIN,
AHTPOIIOT€HOBBIM.

Tema 7.2. Cojaepikanue yueOHOro MaTepuajia

Cucrema Cucrema OpraHM4eckoro Mupa Kak OTpakeHue 3BOIOLUH. OCHOBHBIE CHUCTEMAaTHYECKHE

OPraHMYECKOTO MHUPA. | IPyNIbl OPraHU3MOB. XapaKTEPUCTHKA KIMMaTa U IeoJIOTMYecKUX IpoueccoB. OCHOBHBIE

[IpoucxoxaeHue ATaITbl SBOJIIOLUN PACTUTEIBHOTO U KHUBOTHOTO MHpa. ApoMop(h03bl y PACTEHHI U KHUBOTHBIX.

YesoBeKa — [losiBneHue, pacuBeT ¥ BEBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

aHTPOIIOTEHE3 DBOJIIOLMS YeJIoBeKa. AHTPOIIONIOT Ul KaK Hayka. Pa3BuTHe MpencTaBIeHui 0 MPOUCX0KACHUN
yenoBeka. Metopl u3yueHust antponoreHe3a. CxoicTBa U pa3Ivyusl 4eIOBeKa U KUBOTHBIX.
Cucremarndeckoe TOJIOXKEHUE ueoBeka. JIBwkymue cuibl ((akTopbl) aHTPOIOTEHE3a.
HacnenctBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOuIecTBEHHBbIH 00pa3 KU3HH,
W3rOTOBJIEHUE OPYAUN TPYAA, MBIILJIEHUE, peUb

Tema 7.3. Copep:xaHue y4e0OHOro MmaTepuaja

OcHOBHBIE CTAINH
IBOJIIOIIUH YeJI0BEKA

OCHOBHBIE CTaIMU W BETBU SBOJIIOIMUA YEIOBEKA: aBCTPAJIOMUTEKH, YeIOBEK yMENbIi,
Yenosek mnpsaMoxoaamui, YemoBeK HeaHAEPTaIbCKHM, UeIoBEK pa3yMHBIM COBPEMEHHOIO
tuna. Haxoku mckomaeMbIX OCTaHKOB, BPEMs CYLIECTBOBaHUs, 00JIACTh PacHpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.

UenoBeueckne pacbl. OCHOBHBIC OOJIBIIME pachl: €BPOINEOWHAsT (EBpa3uiicKasi), HETpo-
aBcTpajioniHass  (PKBAaTOpHaJIbHAs), MOHTOJIOHWIHAsA (a3uWaTCKo-aMepuKaHcKkas). YepTsl
MPUCTIOCOOIEHHOCTH TMPEACTAaBUTENCH UYETOBEUYEeCKUX pac K YCIOBHUSM CYIIECTBOBAHUA.
EnunctBo yenoseueckux pac. Kpuruka pacuzma

IIpakTHYeckoe 3aHsATHE

Ne 10 «ITprciocoGIeHHOCTD YeI0BeKa K pa3HbIM YCIIOBHAM cpenbl. BiusHaue reorpaduyueckoi
cpenbl Ha MOp(}oIOTHIO ¥ (PU3HOJIOTHIO YETTOBEKAY

Paspnen 8. Opranusmbl M OKpyxaomas cpeaa

Tema 8.1.

Conepxanue yueOHOro Marepuasia




Okojorus
Kak Hayka. Cpenbl
KHU3HU.

DKoJIoTUs KaK HaykKa. 3alad U pa3zesibl S3KOJIOruu. MeTo bl SKOJIOTMUECKUX UCCIIEI0OBAaHUM.
DKOJIOTHUYECKOE MHUPOBO33PEHHUE COBPEMEHHOTro dYenoBeka. Cpeapl OOMTaHHMS OpPraHU3MOB:
BOJIHAsl, HA3eMHO-BO3/yIIIHAs!, TOYBEHHAS, BHYTPHOPraHU3MEHHAas. DKOJOTHYECKUE (DAaKTOPHI.

OK 01, OK 02, OK 04,
OK 07

DKOJIOTHYECKHE Knaccugukanus skonorudeckux (akTopoB: aOMOTHYECKHE, OMOTUYECKHE U aHTPOIIOTEHHEIE.

(baxTopsI JlelicTBUE OSKOJOTHYECKUX (HAKTOPOB Ha OpraHu3Mbl. AOMOoTHYECKHE (AKTOPBI:  CBET,
TEMIIeparypa, BIaXHOCTh. DoTorepuomusMm. [IpucrocoOseHuss OpPraHu3MOB K JICHCTBUIO
abuornuecknx (akropoB. buonormueckue putMbel. buotmdeckume ¢axTopsl.  Buns
OMOTHYECKUX B3aMMOJICHCTBHIA: KOHKYPEHIMS, XWUIIHWYECTBO. llapasuTusm, MyTyanusm,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJEOHWYECTBO), aMEHCAIM3M, HEUTpanu3M. 3HaueHue
OMOTHYECKUX B3aUMOJICHCTBHI JIJIsl CYIIIECTBOBAHMS OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX

Tewma 8.2. Cojaep:kaHue yueOHOr0 MaTepuajia -

DKOJIOTHYECKHE DKOJIOTUYECKHE  XapaKTEepUCTHKH  nomyasimud. OCHOBHBIE  TOKA3aTelNH  MOMYISLUU:

XapaKTEePUCTUKH YHCIICHHOCTh, TUIOTHOCTh, POXIa€MOCTh, CMEPTHOCTh, MPHPOCT, MUTpanus. J[uHammuka

TOTTYJISITAN YHCIICHHOCTH TIOTTYJISIIIH U €€ PEeTyJIISsIIHs
IIpakTHyecKkoe 3aHsATHE 2
Ne 11 «IToxcuér NIOTHOCTH NOMYJIALMI PA3HBIX BUJIOB PACTEHUIN

Paznen 9. CoobniecTBa M 3KOJOTHIECKHE CHCTEMbI 10 OK 01, OK 02, OK 04,

Tema 9.1. Conepxanne y4e0HOro MaTepuajia 2 OK 07

CoobmectBa Co0011eCTBO OPraHu3MoB — OMOLEH03. CTPYKTYphI OMOLIEHO3a: BUIOBAs, IPOCTPAHCTBEHHAS, 1K 2.4

OpraHU3MOB, Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIICHO3E.

9KOCHUCTEMBI DKOJIOTHYECKHE CHUCTeMBbI (9Kocuctembl). lloHaTne 00 »d3KocucTeMe U OHMOTEOICHO3E.
OyYHKIMOHATIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJIYLUEHThl, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopoT BemiecTB U NOTOK 3HEPruu B 3KocucTeme. Tpoduyeckue (NUILEBbIE) YPOBHHU
skocuctembl. [lumeBbie nenu u ceTd. OCHOBHBIE IOKAa3aTeNM HKOCHCTEMBbI: Omomacca,
MPOIYKIHS. DKOJOTMYECKHUE MUPAMHbL: MPOAYKIUHU, YHCIECHHOCTH, Ouomacchl. CBoMCTBa
9KOCHCTEM: YCTOWYMBOCTb, caMOperyisnus, pazsutue. Cykueccus

Tema 9.2. Conep:xaHue y4eOHOIro MmaTepuaja 2

[Tpupousie [IpupogHble 3KOCHUCTEMBI. OKOCHUCTEMBI peK M 03€p. DKOcUCTeMa XBOWHOIO WU

HKOCHCTEMBI HIIUPOKOJIMCTBEHHOTO neca. AHTpPOIIOTEHHbBIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI.
VYpb6oskocucrembl. buonorunueckoe M XO34HCTBEHHOE 3HAYEHHWE arpO3KOCUCTEM MU
ypboskocucteM. buopaszHooOpasue kak ¢akTop ycToHuMBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3Ho0Opa3us Ha 3emie

Tema 9.3. Coaepikanue y4eOHOro MaTepuajia 2

buocdepa — Yuenue B. U. Bepuaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa 6mocdepsi. Kusoe

rio0anbHas BemiectBO M ero ¢yHkuuu. OcobGeHHocTH OHocdepbl Kak TIJI00aTbHON 3KOCUCTEMBI.

3KOCHUCTEMA 3EMIIU

JluHamuyeckoe paBHOBecHe M oOpaTHas cBsi3b B Ouocdepe. KpyroBoporsl BemecTtB u




OMOTeOXMMHUYECKHE IHMKJIBI JJIEMEHTOB (yriepona, a3oTa). 30HAIBHOCTh OHOchepsl.
OcHOBHBIE OMOMBI CYIIIU

Tema 9.4. IIpodeccHoHaTbHO OPHEHTHPOBAHHOE colep:KaHue (coaepKaHHe MPHKJIATHOT0 MOKYJIsl)
Bnusinue YenoBeuecTBO B Omocdepe 3emin. AHTPOTIOTCHHBIE M3MEHEHUs B Onocdepe. [mobambHbIE
AHTPOIIOTCHHBIX sKosiornueckue mnpobaemsl. CocyllecTBOBaHHME NpUpoAbl U yenoBedecTBa. CoxpaHeHue
(dakTopoB Ha Omopa3HoOoOpa3usi Kak OCHOBa ycToWymBocTH Oumocdepbl. OCHOBA  parMOHAILHOTO
ouochepy yIpaBJIEHUS NPUPOIHBIMU PECYPCAMU U UX MCIOJIb30BaHuE. JJOCTHKEHUS OMOJIOTUN U OXpaHa

IIPUPO IBI

IIpakTHyecKoe 3aHsATHE

Ne 12 «BnusiHue npon3BoACTBEHHBIX ()aAKTOPOB HA OPraHU3M YEJIOBEKa»
Tema 9.5. IIpo¢deccHoHAILHO OPHEHTHPOBAHHOE COJepP:KaHUE (CoAepKAHHE MPUKJIATHOTO MOYJIs)
Bnusuue connansHo- | 310poBbe M ero coctapiisitone. MakTopsl, MOJOKUTENFHO W OTPUIIATEIIFHO BIIMSIONINE HA
AKOJIOTHYECKUX opranu3M 4enoBeka. [IpoOiieMa TEXHOTCHHBIX BO3JCHCTBHI Ha 3I0pOBhE UEIOBEKa

(dakTopoB Ha
3JI0pPOBBE YEJIOBEKA

(37IeKTpOMAarHUTHBIE TIOJIA, OBITOBAsST XUMUSA, W30BITOYHBIC IIIYMBI, paadanus W T.IL).
ApnanTands opraHu3Ma 4eloBeka K - (akTtopam okpykawmeid cpenbl. [IpuHIHIBI
dhopmupoBaHus 37A0poBhecOeperaromero mnopeneHus. Ousznyeckas aKTUBHOCTh U 3JI0POBBE.
buoxumMuueckne acreKkThl paliOHAIBLHOTO MTUTAHUS

JlaGopaTopHoe 3aHsiTHE

Ne 3 «BnusiHue abnotnyecknx (pakTOpoB Ha YEIOBEKa» (B Ka4eCTBE TPUTTEPOB, CHIDKAIOIIMX
paboTOCIIOCOOHOCTh,  WCIIOJIB30BAaTh  YCIOBHUSI  OCYIIECTBJICHHS  TPOQECCHOHAIBHON
JeSTeNbHOCTH: IIIyM, TeMIIepaTypa, pusmueckasi Harpy3Ka H T.J1.)

Pazgea 10. Cennexkunsi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOT U

Tema 10.1.
Cenexuusa
KaK HayKa U MpoIecc

Conep:xaHue y4e0OHOIro MmaTepuaja

Cenekndsi Kak Hayka M Ipolecc. 3apoKICHUE CeJeKIUU U JoMecTukanus. Yuenue H. WM.
BaBuioBa o0 meHTpax MHOTOOOpaswsi U MPOUCXOXKIEHUS KyJIbTYPHBIX pacTeHUi. LleHTphI
MPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoptT, mopoja, mramM. COBpEeMEHHBIE METObI
CEJIEKIIUH. MaccoBbiit
W UHIUBUIYAIbHBIH OTOOPBI B CEJEKIMU pPACTeHUH U KHUBOTHBIX. OIEeHKa SKCTEpbepa.
bim3kopocTBeHHOE CKpermuBaHue — MHOpuAWHr. Ywucras auHusA. CKpenMBaHHE YHCTHIX
nunuil. ['erepos3uc, wiau rubpunHas cuna. HepoacTBeHHOe CKpelIMBaHHE — ayTOPHJIMHT.
Otnanénnas rubpummzanus u e€ ycmexu. VCKyCcCTBEHHBIM MyTareHe3 H TOJy4YeHHE
MOJMIUIONJOB. JIOCTHXKEHUS CENeKIMN PACTEeHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOTHHA

buorexHonorust kak oOTpacip IpPOU3BOACTBA. ['€HHas WH)KEHepHs. OTanbl CO3JaHUS
pexomOunantHoi JIHK u Tpancrennsix opranusmoB. Kietounas umxeHepus. Kietounsle
KYJIBTYpBHI. MuKpOKJIOHaIbHOE pa3MHOKEHHE pacTeHUH. Knonuposanue
BBICOKOIIPOJTYKTHBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. ODKOJOTHYECKME M JTUYECKHE

OK 01, OK 02, OK 04,
IIK 2.4




npob6semsl. MO — reneTndeckn MOIU(PUIMPOBAHHBIE OPTaHU3MbI

Tema 10.3.
buorexnonornu
B JKU3HU U podeccuu

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJeP:KaHUeE (ColepKAHUE MPUKJIATHOTO MOTYJIs1)

OcHOBHBIC HANPaBICHUSI COBPEMEHHOW OMOTEXHOJOTHUHU B MPO(ECCHOHATLHON NEATEIHHOCTH
gyejroBeka. Metoapl OMoTexHOI0THU. OOBEKThI OMOTEXHOJOTHN. DTHKA OHMOTEXHOJIOTHYCCKUX
M TEHETHYECKHX »JKcrmepuMeHToB. I[lpaBunma momcka © aHaimm3a OMOPKOJOTHYECKOU
nH(OPMALUK W3 PA3IMYHBIX UCTOYHUKOB (HAydHAS W y4eOHO-HAYYHAS JIUTEpaTypa, CPeICTBa
MaccoBoit nHpopmanuu, cetb IHTEpHET U Apyrue)

HpaRTuqecmle 3aHATHUSA

Ne 13 Keiicel Ha ananmu3 wHGOPMAIMK O HAYYHBIX JOCTHIKEHUSX B 00JIACTU T€HETUYECKUX
TEXHOJIOTHH, KIIETOYHOW MHKEHEPUH, TUIIEBBIX OMOTEXHOJIOTHl.

Ne 14 3ammra keiica: mpelacTaBiIeHHE pPE3yIbTAaTOB pEIIEHUs KEHCOB (BBICTYIUIEHHE C
MIPE3CHTAIINECH )

Pasgen 11. Pemienue KeiicoB B 00,1aCTH OUOTEXHOJIOTH A

Tema 11.1.1.
buorexHomoruun
B IIPOMBIIIJIEHHOCTH

ITpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJePKAHME (COlePsKAHUE PUKJIATHOT0 MOTYJIS)

PasButne HpOMBII_HJ'IeHHOI\/'I OMOTEXHOJIOTHIT U €ee NPUMCHCHUEC B XU3HU YCJIIOBCKA, IIOWCK U
aHaJIM3 MH(pOpPMALMK U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas U ydeOHO-Hay4yHasl JUTEepaTrypa,
cpeacTBa MaccoBoi MHGopMauu, cetb HTepHeT u npyrue)

IIpakTHYeckue 3aHATHS

Ne 15 Keticel Ha aHanu3 WHQOpPMAMKU O PA3BUTHHM MPOMBINIJIEHHONW OHOTEXHOJIOTHH (IO
MHUHH-TPYITIaM).
Ne 16 3ammura keiica: mNpeACTaBICHUE PE3yAbTATOB PEIICHHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAIINECH )

OK 01, OK 02, OK 04,
I1P61- ITP610

JIP 6,9,10,16,19,20
K 2.4

IIpome:kyTounas arrecrauus (1udpdepeHINPOBAHHBIN 3a4eT)

Bcero:

72




Temwt pehepamos (00K1a008), UHOUBUOYATILHBIX RPOCKHOG

- Knerounas Teopust ctpoeHust opranu3zMoB. VcTopusi 1 COBpEMEHHOE COCTOSTHUE. -
Hacnencreennas undopmanus 1 nepegaya €€ U3 NOKOJEHUS B TOKOJICHHE.
- Ipamatuueckue CTpaHULIbl B UCTOPUU Pa3BUTHUSI TE€HETUKHU.
- Ycnexu COBpeMEHHOM TeHETUKU B MEJUIIMHE U 3]IpaBOOXPAHECHUH.
- UcTopus pasBuTus 3BOIIOLUOHHBIX Uaeu 1o Y. JlapsuHa.
- «Cuctema npuponb» K. JIunHes u ee 3HaueHUE 7151 pa3BUTHUSL OUOJIOTHH.
- CoBpeMEHHBIE MPEJICTABIICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSX SBOJIOIUH.
- CoBpeMeHHbIC TMPEJCTABICHUS O 3apOXKICHHM >XU3HU. PaccMoTpeHHe u oOleHKa
Pa3JIMYHBIX TUIIOTE3 TPOUCXOKICHUS
- CoBpeMeHHBII 3Tanm pa3BUTUA 4YenoBeuecTBa. YenoBeueckue pacbl. ONMacHOCTH
pacuzma.
- Bo3pelicTBre yenoBeka Ha MPUPOAY Ha Pa3IUYHBIX dTaNax pa3BUTUS YEIOBEUYECKOTO
oO11ecTBa.
- Biusinue okpykaroieit cpesibl U ee 3arps3HeHusl Ha pa3BUTHE OPTaHU3MOB.
- BnusHue xkypeHus, ynoTpeOJieHUs aJKOrojii W HAPKOTUKOB POJIUTEISIMH Ha
AMOpPHUOHATBHOE Pa3BUTHE peOCHKA.
- Butamunbl, GepMeHTHI, TOPMOHBI U UX POJIb B opranuzme. HapymeHus npu ux
HEJIOCTATKE U N30BITKE.
- IlpyuuHBl ¥ TpaHUIBl YCTOMYMBOCTH OWOChEpbl K BO3JACUCTBUIO JESITEIHHOCTHU
JIIOAEH.
- buoneno3bl (3K0CHCTEMBI) Pa3HOTO YPOBHS M UX COIMOJAYMHEHHOCTh B TJIO0ANBHOU
aKocucTeMe - buocdepe.
- BunoBoe u skonoruueckoe paznoodpasue OUoIeH03a Kak OCHOBA €r0 YCTOMYHUBOCTH.
[loBpillIeHHE TMPOAYKTUBHOCTH (POTOCHMHTE3a B HCKYCCTBEHHBIX JKOJIOTMYECKUX
CUCTEMAX.
- Paznuunble SKOJOrMYECKHE MUPAMHUIbBl U COOTHOIIEHUS OPraHM3MOB Ha KaXXIOW HX
CTYNEHHU.
- [Tyt noBbIIeHUsT GMOTOTUYECKON MTPOYKTUBHOCTH B HCKYCCTBEHHBIX IKOCUCTEMaX.
- Ponib IpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX HKOJIOTHYECKUX OpraHU3aIfil B COBpE-
MEHHBIX Pa3BUTHIX CTPaHaX.
- PanmonanbHOE MCMOJIB30BAaHUE U OXpaHAa HEBO30OHOBISIEMBIX MPHUPOIHBIX PECYpPCOB
(Ha KOHKPETHBIX IPUMEPAX).
- OmacHOCTh TI00aIbHBIX HapyiieHu B Omocdepe. O30HOBBIE <«IBIPHI», KUCIOTHBIC
JOJIH, CMOTH U UX IIPEJIOTBpAILCHUE.
- DKOJIOTUYECKHUE KPU3UCHI U dKOJIOTHYecKue katacTpodsnl. [IpegoTBparenue ux Bo3-
HUKHOBEHUS
- Butamun A u ero 6uonoruyeckas poiib
- Butamun C u ero Ouosnoruueckas posb (onpeneneHue konuudectBa BuTamuHa C B
JIMMOHE)
- Onpenenenne KeCTKOCTH BOJIbI
- Unnukaropsl. [Ipupoansie naaukatopsl. UHAUKATOPHI B OBITY.

- A30T B )KM3HM Y€JIOBEKA.

3. VCJOBMS PEAJIM3AIIMM PABOYEW NPOTPAMMBI YUYEBHOM
T CHUATIIAHBI



3. 1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

s peanuzanuu paboueit nporpammbl yueOHou nucuuruinHbl OJ1.13 «buomorus»
MIPUMEHSIIOTCS CIIEIYIONIUE 00pa30BaTelIbHbIE TEXHOIOTUU:

- IpoOJeMHOE 00yUYEHUE;

- tudpepeHInpoBaHHOE 00yUYEHUE;

- 00y4yeHue B COTpyIHMYECTBE (KOMaHIHas, rpynnoBas padbora);

- UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH;

- 310pOBbecOeperaronuue TEXHOJIOTUH.

3.2. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanus yuyeOHON JUCHUIUIMHBI TpeOyeT HAIMYUSL y4eOHOTo KaOMHEeTa XUMHUH.
O6opynoBaHue yueOHOro kabuHera:

- OCaJI0YHBIC MECTA IO KOJIMYECTBY O0yYarOIUXCS;

- paboyee MEeCTO MpenoiaBaTess;

- TUJTAKTUYECKUM KOMIUIEKT Y4eOHO-HATJISIAHBIX TTOCOOH MO TUCIIUILINHE;

- MYJIBTUMEIUIHBIC CPEJICTBA OOYUYEHUS M0 JUCIUILIUHE,

- 00opyI0BaHME ISl MPOBEICHUS BCEX BUOB J1IA0OPATOPHBIX PabOT M MPAKTUUECKUX
3aHATUA

Texaudeckue cpesicTBa OOyICHUS:

- KOMIIBIOTED C JIMIIEH3NOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;

- MYJBTUMEIHATIPOCKTOD;

- DKpaH.

3.3. UudopmanuonHoe odecriedueHne 00ydeHust

Ilepeyenbr  pekoMeHAyeMbIX  Y4YeOHbIX u3AaHuii, HHTepHeT-pecypcos,
JAOMOJTHUTEJIbHOM JINTEPaTypPhI

OCHOBHBIE HCTOYHUKH:

1. Tlaceunuk B.B., Kamenckuii A.A., u ap. buonorus (6a3oBbiii ypoBens). 10,11
Kiacc. — M., aknuonepHoe obmiectBo «M3naTenscTBo «lIpocsemenuey, 2023 r.
JloTIOTHUTENbHBIE UCTOYHUKH:

1. Hukutunckas T.B. buonorusi: kapMa"Hbiii cipaBouHuk. — M., 2015.

2. CusornazoB B.U., AraponoBa WN.b., 3axaposa E.T. buonorus. O6mias Ouonorus:
0a3oBbIil ypoBeHb, 10—11 kiracc. — M., 2020.

3.CyxopykoBa JI.H., Kyumenko B.C., MBanoBa T.B. buosorus (6a30BbIii ypOBEHB).
10-11 xmace. — M., 2019.

HNHTepHET-pecypehl

1. www. sbio.info (Bcs Owuonorus.CoBpeMeHHass OHOJIOTHUsS, CTaThd, HOBOCTH,
OmoOmoTeKa).

2. www. window.edu.ru (EmuHoe OKHO nocTyma K 0oOpa3oBaTeIbHBIM pecypcam
WNutepHera no 6uonorun).

3. www.5 ballov.ru/test (Tect ans aOUTypHUEHTOB 1O BCEMY IIKOJIBHOMY KypCy
ouomnorun).

4. www. biology. ru (buomorms B OTkpbITOM KOJuiemke.CalT COACPKHUT
AIEKTPOHHBIN ydeOHUK ToOmnosoruu, On-line TecTsI).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOHN
JAUCHUIIJINHBI

KoHTpoJib U olleHKa pe3yibTaToB OOYy4YEeHHUs OCYIIECTBISICTCS MpernojaBaTeieM B
mpoiecce MNPOBEACHUS MPAKTUYECKHX 3aHATHUA U JA0OpaTOpHBIX  paldoT,


http://www.5/

TECTUPOBAHMS, YCTHOTO ONPOCa, KOHTPOIBHBIX PadoT.

OK/IIK Pazpen/Tema THun oeHOYHBIX
MeponpHuATHH
OK 01. Beibupats criocoObl penieHus Temsr 2.1 -2.3, 3.1- 3.3, VYerHblit onpoc
3a/1a4 MpoQecCHOHATBHON 4.1-4.3,5.1-5.4, 6.1-6.3, TectupoBanue,

ACATCIIBHOCTH MPUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

7.1-7.3,8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o0/c, 10.1,
10.2, 10.311-0/c, 11.111-0/c

[TpakTrueckue paboOThI
KoHTpoabHble paboThl
NunuBuyaibHbIe
yueOHbIE TPOEKTHI
@pOHTAIBHBIN OITPOC

OK 02. Mcnonb30BaTh COBpEMEHHbBIE Temmr 1.1, 2.1 -2.3, 3.1- JuddepeHrpoBaHHbIit
CpelcTBa MOKCKa, aHAIH3a U 3.3,4.1-4.3,5.1-5.4, 6.1- 3ager
MHTEpIpeTaui HHPOPMALUHU 1 6.3,7.1-7.3,8.1,8.2,9.1-
WH()OPMAIMOHHBIC TEXHOJIOTHH TSI 9.3, 9.411-0/c, 9.5T-o/c,
BBITIOJTHEHUS 33]1a4 PO decCuoHaIbHOM 10.1, 10.2, 10.3TT-o/c,
JIEATEILHOCTH 11.11-0/c
OK 04. 3ddexTuBHO Temsr 2.1 -2.3, 3.1- 3.3,
B3aMMO/ICHCTBOBATh U PabOTATh B 41-4.3,5.1-5.4, 6.1-6.3,
KOJUICKTUBC U KOMAH/JC 7.1-7.3,8.1, 8.2, 9.1-9.3,

9.4I1-0/c, 9.511-o/c, 10.1,

10.2, 10.3IT-o/c, 11.111-0/c
OK 07. ConeiicTBOBaTh COXpPaHEHHIO Tewmmr 1.1, 2.1 -2.3, 3.1-
OKPYXKAIOIIEH CPeIbl, 3.3,4.1-43,5.1-5.4, 6.1-
pecypcocOepekeHHI0, TPUMEHSITh 6.3,7.1-7.3,8.1, 8.2, 9.1-
3HaHug 00 N3MEHEHUH KIMMarTa, 9.3,
IIPHUHIMAIIBI 6epe>KJ'II/IBOFO IMPOM3BOACTBA, 9.4H-0/C, 9.5H-0/C, 10. 1’
S eKTHBHO NIEHCTBOBATS B 10.2, 10.3MT-0/c, 11.1TT-0/c
YpE3BBIYAHBIX CUTYAIHIX
[IK 2.4. BHOCUTb 1aHHBIE B PEECTPHI Temsr 9.5 I1-o/c, 10.3 T1- DKCnepTHOE
MH(POPMAITMOHHBIX CUCTEM PA3IUYHOTO o/c, 11.111-o/c HaOJIIOICHHE
Ha3HAUYECHHS. 9.4 IT-o/c, 11.1I1-0/c BBITIOJIHEHUS

71a00paTOPHBIX padoT,
KOHTPOJILHBIX PadoT,
BBITIOJTHCHUE
TECTHUPOBAHUS U
NPAaKTUYECKUX PabOT




