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Pabouass mporpamma yuebnoi mucruruinabl O.13 «BHUOJIOT'US» paspaboTtana Ha
OCHOBE:

- 3akoHa P® ot 29 npexabpst 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepaunmy;

- @enepanbHOTO TOCYJAPCTBEHHOTO  00pa30BaTENbHOrO  CTaHAApTa CPEIHEro
npodeccruoHanbHOr0 00pa3oBanus 1o creruaibHoctu 21.02.20 [IpuxnaaHas reoaesus,
YTBEPKICHHOIO IpUKa3oM MuHuctepcTBa npocsemeHus Poccuiickon denepaunu OT
26.07.2022 r. Ne 617;

- denepanbHOrO TOCYJAPCTBEHHOTO 0Opa30BaTEIbHOTO CTaHAApTa CPEIHEro OOIero
o0pa3oBaHMsl YTBEPKIEHHOIO IMpUKa3oM MuHHCTepcTBa O0Opa3oBaHMs M HayKd
Poccuiickoii @enepaunn ot 17 mas 2012 r. Ne 413;

- Ilpukasza MunucrepctBa mnpocsemenuss P® or 12 asrycra 2022 r. Ne 732 «O
BHECEHHH U3MEHEHHWI B (efepalibHbIil TOCYAapCTBEHHBIM 00pa30BaTEIbHbIN CTaHAAPT
cpenHero  obmiero  oOpa3oBaHMs, YTBEPXKAEHHBIM  mpukazoM  MuHuUCTEpcTBa
obpaszoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413y,

- Ilpukaza MunucrepctBa npocselieHust Poccuiickoit @enepannu ot 24.08.2022 Ne
762 «O6 yrBepxkaenun [lopsiika opraHu3zandd M OCYIIECTBICHUS 00pa3oBaTENbHOMN
JESITeIbBHOCTU 10 0O0pa30BaTelbHBIM IpOrpaMMaM CpeAHEro Mpo(ecCHOHATBLHOTO
00pa3oBaHUs;

-e [Ipukaza MunucrepctBa mnpocBenieHusi Poccun ot 23.11.2022 Ne 1014 «O6
YTBEPXKJICHUH (pefepalbHOll  00pa3oBaTeIbHOM MpPOTrpaMMbl  CPEIHEr0  OOLIEro
00pa3oBaHUs;

- IpUMEpPHON paboueld mporpaMmbl 00HIE00pa30BaTENbHON JUCHUIUIMHBI «buosorusy»
(6a30BBIii  ypOBEeHB) I TPO(ECCHOHATBHBIX 00pa30BaTEbHBIX  OpraHU3aIui
(omoOpeno Ha 3acenanuu [lemarorudeckoro copera ®I'BOY IO MPIIO npoTokoaom
Ne 6/2025 ot «18» anpens 2025 roaa).

Opranuzarop-paspadotunk: PI'6OY BO Anraiickuii AY
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI YYEBHOM
JANCHUIIJIINHBI

1.1 Ob6aacTh npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma yudeOHoOM aucummaunbl OJ1.13 «buonorus» sBISETCS YaCThIO
OCHOBHOU 00pa3zoBaTeabHON MporpaMmbl B cooTBETCTBUM ¢ PI'OC 1o criennalibHOCTH
CIIO 21.02.20 IIpukiannas reojie3ust Ha 6a3e OCHOBHOTO 00111er0 00pa3oBaHusl.

1.2 Mecro y4eOHOH IMCHUMIUIMHBI B CTPYKType OCHOBHOM 00pa3oBare/IbHOM
NPOrpamMMblI:

Vyeonas gucuunnuHa OJ[.13  «buonorus» sBiseTcss y4eOHOW AMCLMIUIMHON
o0s3aTenbHOM  mpeaMeTHoM — obnacth  «EcCTeCTBEHHO-HAaydHblE  MPEAMETHD)
(denepaibHOro TrOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa CPEAHEro OOIIero
o0Opa3oBaHUs.

1.3 Ieau u 3a1a4M y4eOHOM IMCHUIIIUHBI — TPEOOBAHUS K Pe3yJ1bTATaAM OCBOECHUS
yueOHO# TUCHUIINHBI:

Lenp wu3ydenust aucHUIUIMHBL «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHE
OOy4arolMMUCS 3HAHUAMU O CTPYKTYpHO-(PYHKIIMOHAIBHOM OpraHu3allii >KHUBbBIX
CHUCTEM pa3HOr0 paHra MU MNPUOOpPETeHHWE YMEHHM HCMNOib30BaTh A3TH 3HAHUS MJis
IPaMOTHBIX JIEHCTBUI B OTHOIICHUH OOBEKTOB KUBOM MPUPOJIBI U PEIICHUS PA3THIHbIX
KU3HEHHBIX MPOOIeM.
3axaum JUCIUIIINHEL:

- OCBOEHHE OOYYaIOIIMMHUCS CHCTEMbl 3HAHUN O OMOJOTHYECKHX TEOpPHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBHIaX, CIyXalluX OCHOBOW JJiA
(dbopMUpOBaHUS MTPEAICTABICHUIN O €CTECTBEHHO-HAYYHON KapTHHE MUPA;

- 0 METOoJax Hay4yHOro MO3HaHMs, CTPOEHUH, MHOTOOOPA3HUH U OCOOEHHOCTAX >KUBBIX
CHUCTEM pa3HOTO YPOBHSI OpraHU3allid, BBIJAIOLUIMXCA OTKPBITHUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUX B OMOJIOTUY;

- ¢popmMupoBaHre y 00yJaIOIMINXCs TO3HABATEIBHBIX, HHTEIIEKTYAIbHBIX 1 TBOPYECKIX
CIIOCOOHOCTEH B Mpoliecce aHamu3a JaHHBIX O MyTSIX Pa3BUTHS B OWOJIOTUM HAYYHBIX
B3IJISIJI0B, UJIEW Y TTOJIXO/I0B K M3YUEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AlINH;



- CTaHOBJICHHE y OOy4YaroIIUXCs OO0Ied KyIbTyphl, (GYHKIIMOHAIBHOW TI'PAMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATh W OLEHUBATH SIBJICHHS OKPYXKAIOIIEro MHpa >KHUBOM
HpUPOABI HA OCHOBAaHUU 3HAHUH U OIBITA, MOJTYYEHHBIX NPH U3YYECHUU OUOJIOTUH;

- popmupoBaHue y 00y4aIOUMXCs YMEHUN WILTIOCTPUPOBATh 3HAUEHUE OMOIIOTUYECKUX
3HaHUII B TIPAKTUYECKOM JESATETBbHOCTH YeNOBEeKa, pAa3BUTUHM  COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTHIA U arpoOHOTEXHOIOT Hif;

- BOCTIMTaHUE YOEKAEHHOCTU B BO3MOXKHOCTH TTO3HAHUS YEIOBEKOM >KUBOU MPHUPOIHL,
HEOOXOMMOCTH OEpEKHOTO OTHOILIEHUS K HEH, COOMIONEHUS 3TUYECKUX HOPM TIpU

IMPOBCACHUHA OMOJIOrMYECKUX HCCJIGI[OB&HHﬁ;

- OCO3HaHuc

OCHHOCTHU

OHOJIOTHYECKHUX

3HAaHUU I

MOBBIILICHNSI  YPOBHS

AKOJIOTHYECKOM KYJIbTYPHI, 11 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;
- IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN ¥ YMEHUHN B TTOBCEIHEBHOM KU3HU ISl OTICHKU

MOCIICACTBHA CBOCH JEATCIIBHOCTH 110 OTHOIICHHWIO K OKpY)KaloIIeH cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHE M COOJIOJCHHUE Mep NPOGUIAKTUKU
3200JIEBaHUN.

OcBoenue conepxanusg ydeoHor nucnuruimael OJ[.13 «buonorus» obecrneunBaet
JOCTIKEHHUE 00YYaIOUMUCS CIEAYIOIINX Pe3y1bmamaos:

Ilnanupyemble pe3yJbTaTbhl OCBOEHUS 00II€00pa30BaTeJbHON JIUCHUIUIMHBI B
cooTrBeTcTBUHU ¢ PI'OC CIIO m Ha ocHOoBe PI'OC COO

Kon n Ianupyembie pe3yabTaThl 0CBOEHHS JHCHHILTHHDI
HAHMEHOBAHUE
‘l’OPM“pyeM”uX O0mme JMcHunIMHAPHbIE
KOMIIeTCHIH

OK 01. BeiOupats
CIOCOOBI pelIeHUs
3ama4y

B yacTu TPyA0OBOI0 BOCIIUTAHMSA:
- JIP27 rOTOBHOCTH K TpyAdY,
OCO3HAaHHE LIEHHOCTH MAacCTEpCTBa,

IJIaHUPOBAT MU CAMOCTOSATCIBHO

[TP61 cdopMHpOBaHHOCTH 3HAHUU O
MecTe M poiu OWOJIIOTMH B CHCTEME
HAay4YHOTO 3HAHUA, (PYHKIHOHATHHOU

npoeCCHOHATIBHON | TPYAOJItO0HE; I'PaMOTHOCTH YEJIOBEKA Ul PELEHUs
NEeATEIbHOCTH - JIP28 roTOBHOCTb K aKTHUBHOH | )KHU3HEHHBIX MPOOIIEM;

IIPUMEHUTEIBHO K NeSITeIbHOCTH TexHosorudeckoil u | [IP62  chopMupoBaHHOCTH  yMEHUS
pa3IMYHbIM COLIMAJIbHOU HaIpaBJIEHHOCTH, | PaCKpbIBaTh coJiep>KaHue
KOHTEKCTaM CHOCOOHOCTh UHHULIUUPOBATh, | OCHOBONOJATAIOIMIUX OHOIIOTHYECKUX

TCPMHUHOB U TOHSTHH: KHU3Hb, KJICTKA,

BBITIOJHSATH TaKyIO JESTEIbHOCTH; TKaHb, OpraH, OpraHu3M, BU],
- JIP29 wuHTEpec K pa3IUYHBIM | TOMYJISAIUsA, IKOCUCTEMA, OWOIEHO3,
chepam npodeccuonansHoOM | Omocepa;  merabonmmzm  (oOMeH
NeSITeTbHOCTH, BEIIECTB W TMPEBpAIllEeHHUEe DHEPTUH),
OBilaleHHe  YHHBEPCAJIbHBIMH | TOMEOCTA3 (camoperynsius),
Y4eOHbIMH  TO3HABATEJbHBIMHU | OMOCMHTE3  Oenka,  CTPYKTypHas
JAefiCTBUSIMM: OpraHu3alus KHBBIX CHUCTEM,
a) 0a3oBble JIOTHYeCKHe | JUCKPETHOCTD, CaMOpeTYJISIIHSA,
AeicTBUSA: CaMOBOCIIPOU3BEICHHE

- MP5 CaMOCTOSITENIPHO | (PEMpPOAYKIHs), HACIEICTBEHHOCTD,
dbopMynupoBaTh U | U3MEHYHBOCTb, HSHEPro3aBUCUMOCTD,
aKTyaJIn3upOBaTh npobieMy, | pOCT W pa3BHTHE,  ypOBHEBas
paccMaTpuBaTh €€ BCECTOPOHHE; OpraHu3aLus;

- MP6 ycranaBnuBath | [IP63  chopmupoBaHHOCTH  yMEHUS
CYLIECTBEHHBI  MpPHU3HAK  WJIN | paCKpHIBATh coJiepKaHue
OCHOBaHUS JUISE CPaBHEHMsI, | OCHOBONOJIATAIOIINX OHOJOTHYECKHUX




Kiaccuukanuu u 00600IICHHS;

- MP37  onpenmensatb  uenu
NeSITeNbHOCTH, 3aJ1aBaTh
napaMeTrpsl M KPUTEPUM  UX
JOCTH)KEHUS;

- BBIABJIATh 3aKOHOMEPHOCTH U
IPOTUBOPEUUS B

paccMaTpUBaEMbIX SIBJICHUSX;
- MP8 BHOCHUTH KOpPPEKTHBBI B
JIeATEIbHOCTD, OIICHUBATH
COOTBETCTBUE PE3YyJbTATOB LIEJISM,

OLICHMBATh PUCKU  IIOCIIEICTBUI
JeSITEIbHOCTH;

- MP9 pa3BuBaTh KpeaTHBHOE
MBILLICHHE npu pelLeHun

YKU3HEHHBIX TTPOOIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHE
AeHCTBUA:

-  MPI1l BpageTp  HaBBIKAMH
yueOHO-HCCIIeI0BATEIbCKON u
MIPOEKTHOMN JESITENbHOCTH,
HABBIKAMU pa3perieHus npooiem;

- MP16 BbIBIATP HNPUUYUHHO-
CJIE/ICTBEHHBIE CBA3U u
aKTyaJIN3UPOBATH 3ajauay,
BBIJIBUTaTh TUIIOTE3y €€ pelIeHUS,
HaXOJ/IUTh apryMEHTBI TUTSt
JI0OKa3aTesIbCTBa CBOUX
YTBEPKICHHI, 3a71aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

- MP17 AHAIM3UPOBATH
MOJIYYeHHBbIE B XOJI€ PEIICHHS
3a/1a4d  pe3yJIbTaThl, KPUTHYECKU
OIIEHUBAThb UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh  M3MEHEHHE B
HOBBIX YCIIOBHUSIX;

- MP21 ymeTh nepeHOCUTh 3HAHUS

B MI03HABATENbHYIO u
MPAKTUYECKYIO obnacTu
KHU3HEIeATENbHOCTH;

- MP22 ymMerp WUHTErpupOBaTh
3HAHUS U3 PAa3HbIX MPEAMETHBIX
o0OJacren;

- MP23 BpIgBHUTATHL HOBEIE HJEH,

npeaiaraTh OpUTHHAJIBHBIC
MOAXO/AbI U PEIICHHUS;
- MP2 CIIOCOOHOCTH ux

UCIIOJIB30BaHUs B I103HABATEIbHON
Y COLIMAIIBHOW MTPAKTHUKE

TEOpUA M  THUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTaLlMOHHOU,
SBOJIFOLIUOHHOM, IIPOUCXO0XKICHHS
JKU3HU U YEJIOBEKA;

I[1P64 chopMUPOBAHHOCTh YMEHUS
pacKpbIBaTh OCHOBOIIOJIararome
OuoIorn4ecKue 3aKOHBI u

3akoHomepHoct (I. Mennens, T.
Moprana, H.M. BaBunoma, DO.
I'exkenss, ®. Miromnepa, K. bapa),
IPaHUIbl X IPUMEHUMOCTH K KUBBIM
CUCTEMaM;

I1PG5 npuoOpeTeHue OTIBITa
NPUMEHEHHUSI  OCHOBHBIX  METOJ/IOB
HAYYHOTO TIO3HAHMS, UCTIOIb3YEMbIX B
Ouonorun: HAOMIOJIEHUS W OMHUCAHUS
JKUBBIX ~ CHUCTEM, TPOIECCOB U
SIBIICHUH; OPTaHU3AIUHA U TPOBEICHUS
OHMOJIOTUYECKOTO IKCIIEPUMCHTA,
BBIIBIDKEHUS TUIOTE3, BBIABICHUS
3aBHCHMOCTH MEXJIY HCCIICTyeMbIMU

BEJIMYUHAMU, 00BSICHEHHS
MOJTYYSHHBIX pe3yiabTaToOB u
dbopMynupoBaHUs BBIBOJIOB C

WCIIOJIb30BAHNEM HAYYHBIX TOHSTHH,
TEOPHH U 3aKOHOB;

[IP66 chopMUPOBAHHOCTH YMEHUS
BBIIETISITh  CYIIECTBEHHBIE MPH3HAKU
BHPYCOB, KJETOK TIPOKAPHUOT U
HYKapHoT; OJTHOKJIETOYHBIX u
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OMOreo1eH030B u KOCHUCTEM;
OCOOEHHOCTH  TIPOIECCOB  OOMeHa
BEIIECTB U MPEBpAILICHUS DHEPTUU B
KIIeTKe, (POTOCHHTE3a, MIACTHUECKOTO
u HHEPTeTHYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, Meno3a,
OTLIIOIOTBOPEHUS, pa3BUTHS u
Pa3MHOXKEHUS, WHIUBUIYITBHOTO
pa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
060pHOBI 3a CYILIECTBOBAHHE,
€CTECTBEHHOTO otOopa,
BH1000pa30BaHMs,
MPUCTIOCOOJICHHOCTH OpPTraHU3MOB K
cpene oOHnTaHus, BIIASTHUS
KOMITOHEHTOB IKOCHCTEM,
AHTPOTIOTCHHBIX U3MEHEHU B
DKOCHCTEMax  CBOEM  MECTHOCTH,
KpyroBOpoTa BEIICCTB u
mpeBpalleHre SHepruu B ouocdepe;
[TP68 cdhopMUpOBaHHOCTH YMEHUS
pemate  OMONIOTUYECKHE  3a/layH,
COCTaBJIATh TCHOTHITMYECKHE CXEMBI




CKpCIIMBAHMS JIII Pa3HBIX THIIOB
HACJIEOOBAHUS MIPU3HAKOB y
OpraHW3MOB,  COCTaBJSATH  CXEMBI
MEepeHoca BEIIeCTB MW DJHEPTUU B
KOCHCTEMAX (uerm [MATAHUA,
TUIIEBBIC CETH)

OK 02.
Hcnonb3oBars
COBpEMEHHBIE
CpeacTBa MOUCKa,
aHanuza u
HWHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLOHHbIE
TEXHOJIOTHH ISt
BBITIOJIHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTEeIbHOCTH

B o0sacTu LEHHOCTHM HAY4YHOIrO
MO3HAHUS:

- JIP36 c(hOopMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKu U

001IeCTBeHHON MPAKTHKH,
OCHOBaHHOI'0 Ha J1Majore KyJjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO

CBOEr0 MeCTa B TOJUKYJIHTYPHOM
MHUpE;

- JIP37  coBeplieHCTBOBaHUE
SI3LIKOBOM " YUTATEIHCKOM
KYJIbTYpbI KakK cpeacTaa
B3aUMOJICUCTBUS MEX]Y JIIOJbMH U
MO3HAHUS MUPA;

- JIP38 oco3HaHue L€HHOCTHU
Hay4YHOU JIESITEIIbHOCTH,
TOTOBHOCTh OCYILECTBIISATh
MIPOCKTHYIO U HCCJIEI0BATEIbCKYIO
JeATEIbHOCTh UHJIUBUAYAIbHO U B
rpy1re;

OBinaseHue  yHMBepPCAJIbHBIMH
YyueOHBIMH  TO3HABATEJbHBLIMU
JeliCTBHSIMU:

B) padoTa ¢ unopmanmeii:

-  MP25 Bnagetb  HaBBIKAMH
MOJTYYCHUS uHpopmaruu u3
HCTOYHHKOB pa3HbIX THIIOB,
CaMOCTOSATEILHO OCYILECTBIISATh
MMOMCK, aHaJIN3, CUCTEMATH3aIlUI0 U

UHTEPIPETALNIO uHpOpMaLUU
pa3IuMYHBIX  BUJIOB U (opMm
IIPE/ICTABIICHUS;

- MP26 co3gaBath TEKCTHI B
pa3iauuHBIX QopMmMaTax ¢ Y4eToM

HazHaueHuss  uHpopMamuu  u
LEeNeBON  ayAuTopuu, BBIOMpas
ONTHMAJILHYIO bopmy

MIPEJCTABIICHUS U BU3YyalU3aluu;
- MP27 ouenuBarh JOCTOBEPHOCTb,
JETUTUMHOCTh HH(OpMaluu, ee
COOTBETCTBHE MPaBOBBIM u
MOPaJIbHO-ITUYECKUM HOPMaM;

- MP28 wucnonb3oBath CpelcTBa
UH(OPMAIIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

I[TP69 cdopMUpOBAaHHOCTH YMEHHUMH
KPUTUYECKH OIICHUBATh MH(DOPMAITUIO
OMOJIOTUYECKOTO COJIepIKaHus,
BKJTIOYAIOIIYIO IICEB/IOHAYYHBIC
3HaHUS W3 PA3JIMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoil mH(poOpManuy,
HAYYHO-TIONYJISIPHBIC MaTepHalbl);

UHTEPIPETUPOBATH STHUYECKHE
ACIEKThl COBPEMEHHBIX MCCIICIOBAHUI
B ouoJioruu, MEIUITNHE,
OHMOTEXHOJIOTUH; paccMaTpuBaTh
rio0abHbBIC 9KOJIOTHYECKHUE
pOOIEMBI COBPEMEHHOCTH,

(GbopMHUPOBATh MO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIHIO;

[TP610 chopMUpOBaHHOCTE yMEHUU
cOo3/1aBaTh COOCTBCHHBIC MHCHMEHHbBIE
U YCTHBIE COOOIIEHUS Ha OCHOBE
Onosornueckoii  MHPOPMALMK U3
HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIB30BaTh TIOHSATHIHBIN armapar
ounonoruu




B PEICHUN KOIHUTHUBHBIX,

KOMMYHUKATHBHBIX )41
OpraHU3alMOHHBIX 3amaq c
coOII0ICHUEM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHCHEI,
pecypcocOepexeHusl, MPaBOBBIX H
OTUYECKHUX HOPM, HOpM

nH(pOpMaIMOHHOM 0€30MMacCHOCTH;
-  MP29 Brnamerp  HaBBIKAMH
pacrno3HaBaHUs u 3aIUTHI
uHpopmanuy, HHGOPMATMOHHON
0€30MacCHOCTH JTUYHOCTH

OK 04.
DddexTuBHO
B3alMO/IEVICTBOBATh
1 paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- JIP2 TOTOBHOCTD K
CaMOPa3BUTHIO,
CaMOCTOSATEILHOCTH 5
CaMOOTIPE/ICIICHUIO;

-MP4 OBJIAJICHUC HaBBIKAMH
yueOHO-HCCIIeI0BATENbCKOH,
IIPOEKTHOMN u COLIMAJIBHOU
JIeSITEIILHOCTH;

OBianeHue  yHMBepPCAJbLHBIMH
KOMMYHUKATHBHBIMU
JeHCTBUSAMM:

0) cOBMeCTHas J1eSITeJIbHOCTD.

- M35 nmoHuMMaTh M MCIIOJB30BaTh
NpEeUMyIEeCTBA  KOMaHJHOM U
WHIUBUTyaJIbHOU PabOTHI;

- M37 NPUHUMATD eau
COBMECTHOM JIeSITEILHOCTH,
OpraHU30BBIBATh n
KOOPJIMHUPOBATH JCUCTBUSI TIO €€
JOCTHOKEHHIO: COCTaBIIATh IIJIaH
JEHCTBUM, pacupenessaTb pojid ¢
Y4EeTOM MHEHHI YYaCTHUKOB
o0cyxIaTh pe3yNbTaThl
COBMECTHOM paboThI;

- M40  koopaMHHpOBATH U
BBITIOJIHATH PabOTy B  YCJIOBHUSX
peanbHOro, BUPTYaJILHOTO i
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUSI,

- M41 ocymecTBisATh MO3UTHUBHOE
CTpaTeruyecKkoe  IOBEJICHHE B
Pa3IUYHBIX CUTYAIHUSIX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, OBITH
WHUIIHATUBHBIM

OBiaseHue  yHMBepPCAJbHBIMH
pPeryJsiTHBHBIMU J1eHCTBUAMM:

r) IpUHATHE Cce0si W JPyrux
JIoaen:

- M59 npuHuMaTh MOTHBBI U
ApryMEeHTBhl JAPYruX JIIOAEH TMpHu

I1PGS npuoOpeTeHue OTbITa
NPUMEHEHHST  OCHOBHBIX ~ METOJIOB
HAyYHOTO TIO3HAHMS, UCTIOIh3YEMBIX B
OMOJIOTUU: HAOIIOJCHUS W OIHCAHUS
JKUBBIX ~ CHCTEM, TIPOIIECCOB U
SIBJICHHIA; OPTaHU3aI[MK U MIPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMECHTA,
BBIIBUKCHUSI THIIOTE3, BBISBICHUS
3aBHUCHMOCTH MEXIY HCCIICTyeMBIMU

BEJIMYUHAMU, 00BSICHEHHS
MOJTYYSHHBIX pe3yIbTaTOB u
dbopMynupoBaHUs BBIBOJIOB C

WCIIOJIb30BAHUEM HAy4HBIX IOHATHH,
TEOPUH U 3aKOHOB




aHayu3e pe3yNbTaToB
JesATEIbHOCTH;

- M60 npusHaBaTh CBOE MPaBO M
IIPaBO APYTHUX JIOJIEN Ha OIIMOKY;

- M61 pa3BuBath CHOCOOHOCTH
IOHMMATh MUD C MO3ULMU JAPYroro
YyeJioBeKa

OK 07. B 06.1acTH 3K0/710THYECKOTO I[TP67 chopMHPOBAHHOCTh yMEHUS
CopnelicTBOBaTH BOCIIUTAHMSA: IIPUMEHATH IOJIyYE€HHBIE 3HAHUA IS
COXpaHEHUIO - JIP31 c(hOpPMHUPOBAHHOCTh | OOBSICHEHUS OMOJIOTHYECKHX
OKpY>KaroIen JKOJIOTMYECKON KYJIBTYPBI, | IPOLIECCOB U SBJICHUH, IS MIPUHATHS
Cpenpl, NOHMMAHUE BIUSHUS COLUAIBHO- | IPAKTHUYECKUX pelieHui B
pecypcocOepeeH | SKOHOMHUYECKHUX IPOLECCOB  Ha | IOBCEAHEBHOM  JKM3HUM C  LIEJbIO
10, IPUMEHSITh COCTOSIHUE IPUPOIHON u | obecrieueHust 0E30MAaCHOCTH CBOETO
3HaHUs 00 COLIMAJILHOM  CpElbl, OCO3HAHUE | 3J0POBbS M 30POBb OKPYKAIOIIUX
W3MCHCHHUU I00ATEHOTO Xapaktepa | fojiel,  COOJIOACHHS  3I0POBOTO
KJIUMarta, IPUHLHUIIBL | SKOJIOTHYECKUX MPOoOIIeM; o0pa3a JKHW3HH, HOPM TIPaMOTHOIO
OepeKITMBOTO - JIP32  maHuUpoBaHHME U | MOBEACHUS B OKpYyKarolen
IIPOU3BOJICTBA, OCYIIECTBJICHUE  JEUCTBUH B | IPUPOJHOU cpene; IIOHMMAaHHE
3pPEKTUBHO OKpYXalollled Ccpele Ha OCHOBE | HEOOXOAUMOCTH HCIIOJIb30BAaHUS
JeCTBOBATH B 3HAHUSA nenen YCTOMYUBOTO | JTOCTHXKEHUH COBPEMEHHOW OMOJIOrUU
Ype3BbIYAHBIX pa3BUTHS YEJIOBEUECTBA; u OMOTEXHOJIOT U Ui
CUTyaLUsAX AKTUBHOE HENPUATUE NEHUCTBUH, | pAllMOHAIBHOTO MPUPOIOIIOJIB30BAHUS

MPUHOCSIIMX BpPEI OKPYXaroUIEH

cpene;

- JIP34 ymenue nporHO3WpOBATh

HEeOJIaronpusITHbIE 3KOJIOTHYECKHUE

MOCNEACTBUSl  MPEANPUHUMAEMBIX

JIEVCTBUM, IPEAOTBPAIATh UX;

- JIP35 pacmmpeHue  omnbITa

JESATEIIBHOCTH 9KOJIOTHYECKOMN

HAIpPaBJIEHHOCTH;

- MP4 oBmageHne HaBBIKAMH

y4eOHO-UCCIIeI0BATEIBCKOM,

IIPOEKTHOMN 151 COLIMAJIbHOU

JESTEIIBHOCTH
IIK 1.8. - JIP6 oco3HaHue cBOUX ITP67 chopMUPOBAaHHOCTH yMEHUS
OcymecTBiATh KOHCTUTYLIMOHHBIX IIPaB U IPUMEHSTh TOJy4YeHHbIE 3HAHUS IS
CaMOCTOSITEIIbHBIN 00s13aHHOCTEH, yBaKCHHE 3aKOHA U | OOBSCHEHMS OMOJIOTUYECKUX
KOHTPOJIb MIPABOIOPSAJIKA; MIPOLIECCOB U SIBJICHUM, JUISI MPUHSATUS
pE3yJIBTaTOB MP43 caMOCTOSTENBHO COCTABIIATh | IPAKTHUECKUX peleHui B
MOJIEBBIX U IUTaH pellieHus: IpoOieMBbl ¢ MOBCEIHEBHOM  U3HU C  LEJbIO
KaMepaJIbHbIX Y4€TOM MMEIOIUXCS PECYPCOB, oOecrieyeHnss ©€30MAaCHOCTH CBOETO
reoJIe3nYeCKuX COOCTBEHHBIX BO3MOKHOCTEN U 3I0pOBbS. M 3/0POBbSI OKPYXArOIINX
pabot B IPEIIIOYTEHUN; mofed,  COONIOJEHHS — 3/10pOBOTO
COOTBETCTBUHU C MP49 naBath OLIEHKY HOBBIM oOpa3a JKHM3HHM, HOPM TIPaMOTHOIO
TpeOOBaHUSAMHU CUTYalUsIM, BHOCUTb KOPPEKTUBBI | TIOBEJEHUS B OKpYyXaromieu
NEeHCTBYIONIUX B JICSITENIbHOCTb, OIICHUBATh MPUPOIHOMN cpene; MMOHUMAaHHE
HOPMAaTUBHBIX COOTBETCTBHUE PE3yJbTATOB LIESAM; | HEOOXOIUMOCTH HCIIOJIb30BAaHNUS
JIOKYMEHTOB MP50 Bnasers HaBbIKaMU JOCTHKEHUI COBPEMEHHOUN Onosioruu

MO3HABATEJIbHOM pedexcun Kak " OMOTEXHOIOT Ui Ui

OCO3HAHUS COBEPIIIAEMBIX
NEUCTBUI U MBICIUTEILHBIX

panrOHAJIBHOI'O0 MPpHUPOAOITI0JIB30BaHUA




MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUHN

OcBoenne conepxanust ydeoHot nucuumuimael OJ[.13 «buonorus» obecneunBaer
JIOCTHKEHHE 00YJAIOIIUMHUCS CICIYIOINX JUYHOCHIHBIX PE3YAbIMaAm o6 60CNUMAHUS
JIP. 6 OpueHTupoBaHHBIA Ha NPO(PECCHOHANBHBIE JOCTHKEHHS, JESITEIbHO
BBIPXKAIOUINI  MMO3HABATENbHBIE MHTEPECHl C yYE€TOM CBOMX CIOCOOHOCTEH,
00pa30BaTeNpHOrO U MPO(ECCHOHATEHOTO MapIIPyTa, BEIOpAaHHON KBAJIM(UKALIUN

JIP 9 CosHaronuii 1IEHHOCTh JXKW3HH, 370pOoBbsi M Oe3omacHOCTH. CoOMIOaIOMMN U
NporNaraHANPYIOMUNA 310pOBbBIA  00pa3 >KU3HU (370pOBOE MHTAHHUE, COOJIOJCHUE
TUTHEHBI, PEXKUM 3aHSATUN U OTIbIXa, (PU3MYECKass aKTUBHOCTb), JEMOHCTPHUPYIOUIUN
CTpeMJIEHHE K (U3UYECKOMY COBEPILIEHCTBOBAHUIO. [IpOsBIISIONINIA CO3ZHATEILHOE

1 000CHOBAaHHOE HENPUATHE BPEAHBIX MPUBBIYEK U ONMACHBIX HAKIOHHOCTEH (KypeHHeE,
ynoTpeOJIeHUE aJKorojisi, HApKOTHUKOB, IICMXOAKTUBHBIX BEILIECTB, a3apTHBIX WID,
T00bIX (POPM 3aBUCHUMOCTEMN ), IECTPYKTUBHOIO MTOBEJICHUS B OOIIIECTBE, B TOM YHCJIC B
uudpoBoii cpene.

JIP 10 bepex)nmBO OTHOCAIIMWCS K NPUPOAHOMY HACIEAUIO CTPAaHBI W MHDA,
MPOSIBIISIIOLIUN CPOPMUPOBAHHOCTH SKOJOTMYECKOM KYJIBTYPhl HA OCHOBE NMOHMMAaHUS
BIIMSIHUS COLIMAIIBHBIX, JIKOHOMHYECKMX M MPO(PECCHOHATBHO-TIPOU3BOACTBEHHBIX
MPOLIECCOB HA OKPYKAIOIIYIO Cpelly. BoIpakarommil 1esTeTbHOE HENPUITUE JECHCTBUM,
NPUHOCSIINX BpeJ MPUPOJAE, PACHO3HAIOIIMUNA ONACHOCTH Cpeldbl OOUTaHuS,
MPEAYIPEXIAIOIMINN PUCKOBAHHOE MOBEACHUE IPYTUX TPaXKJaH, MOMYJISIPU3HPYIOUIUI
CHOCOOBI COXpaHEHMsI NaMSITHUKOB NPUPOJBl CTpPaHbl, pPEruoHa, TEPPUTOPUH,
MOCEJICHUS], BKJIIOYEHHBIN B OOILIECTBEHHbIE MHUIIMATHBBI, HAIpaBJIE€HHbIE HA 3a00Ty O
HUX.

JIP 16 IlpuHumaromuii OCHOBBI 3KOJOTHMYECKOM KYJbTYpbl, COOTBETCTBYIOIICH
COBPEMEHHOMY  YPOBHIO  DKOJOTMYECKOTO  MBIIUICHUS, [PUMEHSIOMIMN  OIBIT
AKOJOTUYECKH  OPHUEHTHUPOBAHHOM  PEeIIEKCUBHO-OLEHOYHOM W  MPaKTUYECKOU
JEeSATEIBbHOCTH B )KU3HEHHBIX CUTYALUSIX U MPOPECCUOHAIBHON AESTEIBHOCTH.

JIP 19 IIponaranaupyromuii 0XpaHy OKPY>KAroIIEW Cpelibl U TOTOBbIM Y4yBCTBOBATH B
Pa3BUTHH 3KOJIOTHYECKOTO I0OPOBOJIbUECTBA.

JIP20  JIeMOHCTpUPYIOIIMHA  HABBIKM  KPEATUBHOTO  MBIIUICHUS, TMPUMEHEHUS
HECTaHJAPTHBIX METOJOB B PEIIEHUH BO3SHUKAIOIIUX IPOOIEM.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCITUITJIMHBI
2.1 O0beM yueOHOM NMCHMILUIMHBI M BHABLI Y4eOHOU padoThI

Bup yueOHoii padoTnl Odnew B
yacax

O0bem 00pa3oBaTeIbHOI MPOrPAMMBI M CHUNIJIMHBI 712

B TOM YHCJIE:

OCHOBHOE CO/IepPKaHNe 58

B TOM YHCJIE:

TeopeTuieckoe o0ydueHue 44

MPAKTUYECKHUE 3aHATUS 10

71a00paTOPHBIE 3aHITHUS 4

npodeccuoHaIbLHO-OPUEHTHPOBAHHOE COACPKAHUE 12

B TOM YHCJIE:

TEOpPETHUECKOE 0O0yUeHUe 2

71a00pATOPHBIE 3aHITHUS -

MIPAKTUYECKHE 3aHATUS 10

IIpomesxkyrounas arrecranus (1uddepeHIUPOBAHHBIN 324eT) 2




2.2. TemaTuyeckuii IJIaH U coaep:xkanue yueOHoil qucuunianabl Q.13 buosiorus

dopmMupyemblie
KOMIIeTeHIIHH,
npefMeTHbIE H
HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasa (0CHOBHOe M NPodecCHOHAILHO OPHEHTHPOBaHHOE), | O0bem JIMYHOCTHBIE
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB pe3yJbTaThl,
(popmupoBanuio
KOTOPBIX CIOCOOCTBYET
3J1eMEeHT NMPOrpaMMbl
1 2 3 4
OcHoBHoOe coJep:kaHue
Paspnen 1. buoJsiorus kak Hayka. ZKuBble CHCTeMbI H MX OPTraHU3alUs 2 OK 02
Tema 1.1. Conepixanue y4eOHOro MaTepuasa 2 [TP61- ITPG10
Buomnorus B cucreme buonorust — Hayka o xuBoi npupoje. CBsizu OHOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U JIP 6,9,10,16,19,20
Hayk. O0mas JPYTUMH €CTECTBEHHBIMM HaykaMmu, ¢uiiocopueil, penurueid, STUKOH, 3CTETUKOM U MpaBoOM.
XapaKTepUCTUKa Ponp Omonorun B (opMHUpOBaHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
KHU3HU OMOJIOTMYECKUX HAYK.
MeTtonbl MO3HAHUS KUBOM HPUPOJIBI (HAONIO/EHUE, IKCIEPUMEHT, ONHCAaHUE, U3MEpEeHHE,
KJaccu(uKaius, MOIEIMPOBaHUE, CTATUCTUYECKasi 00pabOTKa TaHHBIX ).
JXusble cucreMbl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: onoioruu. OTanune )XKUBBIX CHCTEM
0T Heopranuueckoi nmpupoasl. CBoicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHHU OpraHu3alNH onocucTem: MOJIEKYJIIPHO-TE€HETHYECKUH, KJICTOYHBIN,
OpraHU3MEHHBIN, TOMYJSAIMOHHO-BUAOBOM, SKOCHCTEMHBbI (O0MO - TeOLEHOTHYECKH),
6rochepHbIit
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJIETKH 10
Tema 2.1. Coaepxxanue yuyeOHOro MaTepuasa 1 ggéil_’r?}}é ? g O 04
XUMUYECKUH COCTaB | XUMHUYECKHH COCTaB KJIETKH. XHMMUYECKHE AJIEMEHTHI: MaKpO3JIEMEHTbI, MHUKPOAJIEMEHTHI. JIP 6,9,10,16,19,20
kieTku. Bona Bona u MunepanbHble BemiecTBa. DyHKIMKM BOABI M MHMHEPAIbHBIX BELIECTB B KJIIETKE.
U MUHEpaJIbHbIE [Toanep:kanue OCMOTHUYECKOTO OanaHca
BEIIECTBA IIpakTH4Yeckoe 3aHsATHE 1
Ne 1 «buonoruyeckas pojib MUHEpAJIbHBIX BEIIECTB B OOECIEUEHUU HKU3HEIEATEITHLHOCTH
OpraHU3MOB, MPOSIBIICHHUS ArcOaTaHca MUHEPATbHBIX JJIEMEHTOBY
Tema 2.2. Copepxxanue yueOHOro MaTepuaJa 4




Bbuonornueckn
BaXXHbBIC XUMHWUYCCKHUC
COEIMHEHUS

benku. CocraB u cTpoeHne O€IKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHuMmeble n
3aMEHUMBbIE AMUHOKHUCIOTHI. AMHUHOKUCIOTHBIA COCTaB. YPOBHU CTPYKTYpPhl O€IKOBOM
MOJIEKYJbI ([IepBUYHAS, BTOpUYHAs, TPETUYHAs U YETBEPTHYHASA CTPYKTypa). XUMHUUYECKUE
cBoiictBa OenkoB. buonormueckue ¢GyHkiuu OenkoB. DepMeHTHI — OHOIOTHYECKHE
karanu3atopel. CtpoeHue (epmMeHTa: aKTHUBHBIA LEHTP, cyOcTpaTHas creuu(UuIHOCTb.
Kodepmentsl. Butamunbl. OTnngust epMEHTOB OT HEOPTaHUIECKUX KaTaTHu3aTOPOB.
VYrneBoabl: MOHOcaxapuabl (TJIH0K03a, prbo3a u Ae3okcupubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) W TMOJHMcaxapuibl (Kpaxmall, TIUKOTeH, IeJuToio3a). buonormueckue QyHKIMN
yraeBonoB. Jlunuael:  Tpuraunepuasl, docdonaunuasl, crepouasl. ['uapodunabHO-
rusipooOHbIe cBOMCTBa. bronornueckue ¢pyHkuuu tunuaoB. CpaBHEHHE YTIIEBOJOB, OCIKOB
U JUNUA0B Kak MCTOYHMKOB 3Hepruu. Hyknennossie kucnotsl: JIHK n PHK. Hykneotuasr —
MOHOMEpHI HYKJIEMHOBBIX KucioT. Ctpoenne n ¢pynkuuu JIHK. Crpoenne n ¢pynxmmmu PHK.
ATO®: crpoenne u GyHKIIUU

JlabopaTopHoe 3aHsiTHE

Ne 1 «Onpenenenue Burtamuaa C B IPOJTyKTax MUTaAHUS

Tema 2.3.
CrpyKkTypHO-
(byHKIIMOHATTbHAS
OpraHu3aIMsl KJIETOK

Coaep:xanue yueOHOTo MaTepHaJia

[{utonorus — Hayka o kierke. Kinerounas Teopusi — mpumep B3auMOJACUCTBUS UaeH U (HaKTOB
B HAyYHOM ITO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas skuBas cucrema. OOmMe NpU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cuctemMa CuHTe3a Oeska.

Tumbl  KJIETOK: JyKapHOTHuUecKas M  mpokapuotuyeckas. (OcoOEHHOCTH  CTPOEHHUS
nmpokapuoTuueckor kinetku. Kiierounass crenka Oakrtepuii. CTpoeHHE 3YKapHOTHYECKOU
kJIeTkH. OCHOBHbIE OTJIMYMS PACTUTENbHOM, )KUBOTHOW M rpuOHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KIETOYHAasi CTEHKA, TJIUKOKaIMKC, uX ¢(yHkuuu. Ilmazmarudeckas
MeMOpaHa, ee CBOWCTBAa U (DYHKIIHMH.

[uronnazma u ee opranouasl. OmHoMmeMOpaHHBIE opraHouasl kieTku: OIIC, ammapar
I'onbmku, nm3zocombl. [lomyaBTOHOMHBIE OpraHOMIBl KIETKUA: MUTOXOHIPHHM, IUIACTUIBI.
[IpoucxoxaeHne MHUTOXOHAPUW W TuiacTul. Buael mmactun. HememOpaHHBIE OpraHOMIIbI
KJIETKH: pPHOOCOMBI, KJIETOYHBIA IIEHTp, LEHTPHOIM, PECHUYKH, KITYTUKH. DYHKIUH
OpraHouIOB KJIETKU. BkitoueHus.

SAnpo — perynasaTopHblil 1eHTp kieTku. CTpoeHue sjpa: siaepHas 000JO0uKa, KapHoIlla3Ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlabopaTopHoe 3aHsiTHE

Ne 2 «M3yueHue cTpoeHHsI KIETOK PACTEHUH, )KUBOTHBIX U OaKTepuil MoJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax U UX OIMUCAHUE)»

Pa3gen 3. ZKu3HeneaTebHOCTD KJIETKH




Tema 3.1.
OOMeH BellecTB
Y TIpeBpaIlICHHE
SHEPIUn

B KJIETKE

Conep:kanue y4eOHOT0 MaTepHuaJia

OOMeH BemecTB, WM MeTa0oIM3M. ACCUMIIIALMS (TJIACTUYECKU OOMEH) W JTUCCUMIIISIIS
(oHepreTuyeckuii oOMeH) — JBEe CTOPOHBI €AMHOrO Ipolecca MerabonausMa. Ponb 3akoHOB
COXpaHEHMs BEIIeCTBA M HHEPruM B MOHMMAaHUM MeTabonu3Mma. Tumbl oOMEeHa BEIIECTB:
aBTOTpOopHBIA U TerepoTpodubiii. Ponb ¢epMeHTOB B OOMEHE BEUIECTB W IpEBpAlllEHUU
sHepruu B kierke. PorocuHTe3. CBeroBas u TeMHOBass (a3bl (orocuHTeza. Peakuuun
dotocunTe3a. DPheKTUBHOCTL (poToCcMHTE3a. 3HaueHne (PoTOCHHTE3a I KU3HHU Ha 3emiie.
Bnusinue ycnoBuil cpenpl Ha (OTOCHMHTE3 U CHOCOOBI MOBBIMICHUS €0 MPOJYKTUBHOCTU Y
KyJbTYpHBIX ~ pacTeHU. XEeMOCHHTE3. XEMOCHHTE3Hpyole OakTepuu. 3HAYCHHE
XEMOCHHTE3a IS )KU3HU Ha 3emiie.

DHeprerudeckuii oOMeH B KjeTke. PaciiernsieHre BelecTB, BbIACICHUE U aKKyMYJIHPOBaHHE
DHEPruu B KJIETKE. DTambl 3HEPreThdeckoro oomena. ['nmukonm3. BpoxkeHwe W ero BUIIBL
Kucnoponnoe oxucinenue, uiau kierouHoe apixanue. OxucnurenbHoe ¢ochopuinpoBaHue.
O} PeKTUBHOCTH SHEPreTUIECKOro 0OMEHa

Tema 3.2.
Buocunres Oenka

Coaep:xxanue yue0HOro MaTepHaJia

Peakumun matpuunoro cunTte3a. [enermueckas wuHpopmamms u JHK. Peammsamms
reHeTU4ecKoi nHpopManuu B KieTke. ['eHeTnueckuil Ko u ero cBoicTBa. TpaHCKpunuus —
matpuunblii cuHTe3 PHK. Tpancnsauus — OuocunTe3 Oenka. Otambl TpPaHCIALUU.
KonupoBanue amuHokucnoT. Posib pubocoM B 6uocuHTe3e Oenka

HpaKTI/I'{eCKOC 3aHATHE

Ne 2 «Pemenue 3ala4 Ha OIIPCACIICHUC ITOCIICAOBATCIIbHOCTHU HYKJICOTHIOBY

Tema 3.3.
Bupycel

Copepkanne ydeOHOro MaTepuana

Heknerounsle gpopmel sxu3Hu — Bupychl. Mcropus otkpeitust Bupycos (. W. MBanoBckwii).
OCOOEeHHOCTH CTPOEHMS U KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu pacrenwii,
JKUBOTHBIX U UE€JIOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc ummynoaedunura yenosexka (BUY) —
B030yauTens CIIN1a. ITpodunakTika pacpocTpaHeHusl BAPYCHBIX 3a00JIeBaHHM

OK 01, OK 02, OK 04
I1P61- ITPG10
JIP 6,9,10,16,19,20

Paspnen 4. PazMmHoKeHHe 1 MHHANBHAYAJbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKu3HEeHHBIN UK
KJIETKHA

Conep:kaHue y4eGHOr0 MaTepuaja

KneTounslii 1UKI, WIM KU3HEHHBIM IMKI kieTku. MHTepdaza m mwmros. Ilporeccsr,
npoTekarone B uHTepdaze. Permkanus — peakuus marpuunoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII HA0Op — KapuoTHUIl. JIUMIIONAHBIN U TalIOUAHBI XpOMOCOMHbBIE
Habopbl. XpoMatusl. [{uTomornueckue OCHOBBI Pa3MHOKEHUS M MHANBUIYATbHOTO PAa3BUTHS
opranu3moB. Jlenenune kietkn — muTo3. Craauum muto3za. Ilpomeccel, mpoucxonsiiue Ha
Pa3HBIX CTaausax MUTo3a. buomornueckuit cMpica muto3a. [Iporpammupyemast ruGensb KISTKA
- alonTo3

OK 01, OK 02, OK 04
[1PG1- ITPG10
JIP 6,9,10,16,19,20




Tema 4.2.
@opMbl pa3MHOKEHUS
OpraHu3MOB

Conep:kanue y4eOHOT0 MaTepHuaJia

®DopMbI Pa3MHOKEHUSI OPTAaHU3MOB: OECIOJI0e M MOJIOBOE. BUIBI OEconoro pa3MHOKEHUS:
JIeJIeHHEe Ha/IBOE M MOYKOBaHHE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpA30BAaHUE, BETETATUBHOE
pasMHOKeHue. cKkycCcTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAYCHUE JIJIsl CEICKIIUH.
[TomoBoe pa3mMHOKEHHE, ero oTiau4us oT Oecrosnoro. Meio3. Craguu Meiio3a. Ilporeccsl,
npoucxoasmme Ha craausax Menosza. [loBegenue xpomocom B wmenose. Kpoccunrosep.
buonoruueckuii cMpIcn U 3HadeHHe Melo3a. ['ameToreHe3 — mpoiecc 00pa3oBaHus MOJIOBBIX
KJIETOK Y JKUBOTHBIX. [10JIOBBIC jKeNe3bl: CeMEHHUKH W sSudHuKH. OOpazoBaHWEe W Pa3BUTHE
MOJIOBBIX KJIETOK — TraMmeT (CHepMaTo30M]l, SHIEKIeTKa) — CHEpPMaToOreHe3 M OOTreHE3.
Oco0eHHOCTH CTpOeHUs SHIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [lapreHorenes

Tema 4.3.
NupuBunyansHoE
pa3BUTHE OPraHU3MOB

Coaep:xanue yueOHOro MaTepHaJia

WuauBuayaibHoe pa3BUTHE (OHTOreHe3). DOMOPUOHAIBHOE Pa3BUTUE (IMOpUOreHe3). DTarbl
SMOPHUOHAIBHOTO Pa3BUTUS Yy TI03BOHOYHBIX JKMBOTHBIX: JpOOJEHHUE, TracTpyJIsIHs,
opranorere3. IloctomOpuoHanmpHOE pa3BuUTHE. THUIBI MMOCTIMOPHUOHAIBHOTO PA3BUTHSAL
npsiMoe, HempsMoe (IMYMHOYHOE). BimsHuMe cpeabl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypoxacTBa. Poct m pasButue pacteHuid. OHTOTreHE3
IIBETKOBOT'O PAaCTEHHSL: ABOIHOE OIJIOAOTBOPEHHE, CTPOCHUE CEMEHH, CTaJUH PA3BUTHSI

HpaKaneCRue 3aHATHUSA

Ne 3 «MHpexmonnble 3a001€BaHMs U SIUAEMHUU B HCTOPUU YEJIOBEUECTBAY.
Ne 4 «BakuuHanus Kak npouiIakTuka HHPEKIIMOHHBIX 3a00IeBaHU»

Paszpnen 5. HaciieacTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHUS

Conep:xanue yueOHOTro MaTepuaJia

[IpenMer u 3amauu TeHEeTUKH. Poib HUTONOTMH W AMOPUOIOTUU B CTAHOBIECHUH TE€HETHKHU.
Bxnag poccuiickux W 3apyOeKHBIX YUYEHBIX B pa3BUTHE TE€HETUKH. MeTOAbl TEHETHKHU
(TMOpUIONOTUYECKUI,  IIUTOTEHETHYECKHH,  MOJIEKYJsIpHO-TeHeTH4eckuii).  OCHOBHBIE
TeHETUYECKUE MOHATHSA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUH.
3aKOHOMEPHOCTH HACJIeJOBaHUs IPU3HAKOB, ycTaHOBIEeHHbIE ['. MenaenemM. MoHoOrnopuanoe
CKpelIMBaHWe. 3aKOH eAuHoOOpa3us THOPUAOB  TEpPBOro  mokojieHusa. [IpaBumio
JOMUHUPOBaHMUS. 3aKOH paclleryieHus npu3HakoB. ['mmore3a uuctoTel ramer. [lomHoe u
HEMOJIHOE  JOMHUHHpoOBaHue. JurubOpumHoe  ckpemmBaHuEe. 3aKOH  HE3aBHUCHUMOTO
HACJIOBaHMsI TMpHU3HAKOB. [luToreHeTnyeckne OCHOBBI JTUTHOPUAHOTO CKPEIUBaHUS.
AHanmu3upylomiee CcKpenuBanue. VICronp30BaHWE aHATU3HPYIONIETO CKPENTUBAaHUS IS
oTpezieNIeHus] TeHOTHIIA 0COOU

HpaKTH‘IeCKOC 3aHATHE

No 5 Pemenue 3amau Ha ompeleieHUE BEPOSITHOCTU BO3HUKHOBEHMS HACJEICTBEHHBIX
MPU3HAKOB MIPU MOHO-, IU-, MOJUTHOPUIHOM U aHAJIM3UPYIOUIEM CKPEIIMBAHUH, COCTABICHUE

OK 01, OK 02, OK 04
[1PG1- I1IPG10
JIP 6,9,10,16,19,20




TCHOTUIMMYCCKUX CXEM CKPCIIMBaHUWA

Tema 5.2.
CuerieHHOe
HACJICOBAHUE
MIPU3HAKOB

Coaep:xanue yueOHOTro MaTepHaJia

CueruieHHoe HacnenoBaHue npusHakos. Padora T. Moprana no cuenjieHHOMY HaclleZJOBaHUIO
reHoB. Hapymienue cuemnsieHus reHoB B pe3yjbTaTe KPOCCHUHIOBEPA. XPOMOCOMHAas TEOpUS
HACJIICTBEHHOCTH. [ 'eHeTHuueckue KapThl.

I'enetnka mnosa. XpoMOCOMHOE OIpelelIeHUuE Ioja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble U rereporamMeTHble opraHu3mbl. HaciieoBaHue NpU3HAKOB, CLEIJICHHBIX C
10JIOM

IIpakTnyeckoe 3ansitue

No 6 Pemenue 3amay Ha oOmpeleicHUE BEPOSITHOCTH BO3HUKHOBEHHS HACJIEICTBEHHBIX
IIPU3HAKOB IIPM  CLEIUIECHHOM  HACIEIOBAHUM, COCTABJIICHUE TIEHOTUIIMYECKUX CXEM
CKpPEIMBAHUS

Tewma 5.3.
3aKOHOMEPHOCTH
M3MEHYHUBOCTH

Coaep:xxanue yue0HOro MaTepHaJia

N3meHunBOCTh. BHbl N3MEHUYMBOCTH: HEHACEACTBEHHAs U HAcleACTBeHHas. Poib cpeabl B
HEHACJICJICTBEHHOM HW3MEHYMBOCTU. XapaKTEpUCTUKA MOJIU(UKALMOHHOW H3MEHYUBOCTH.
Bapuanuonnslii psii u BapuanuonHas kpuBas. Hopma peakiuun npusHaka. KonuuecTBeHHble U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBAa MOAU(PUKALIMOHHON N3MEHYMBOCTH.
HacnencrBeHHas, WM TE€HOTUIMYECKass H3MEHYMBOCTb. KoMOMWHATHBHAs WM3MEHUYHBOCTD.
Meiio3 u TOJIOBOM MpOLECC — OCHOBAa KOMOWHATMBHOM HM3MEHYMBOCTH. MyTallOHHas
u3MeH4nBOCTh. Kiaccudukanms MyTaluii: reHHble, XpOMOCOMHbIE, TeHOMHbIe. HacTtoTa u
IpUYMHBI MyTalMii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIIEICTBEHHOMN
WU3MEHUYUBOCTH

H. H. BaBunosa

IIpakTHYeckoe 3aHATHE

No 7 Pemenue 3amady Ha ONpeNeICHUE BEPOSATHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
MPU3HAKOB MPH PA3IMYHBIX TUIAX B3aUMOJECHCTBUSI T'€HOB, COCTABJICHHE T€HOTHUIUYECKUX
CcXeM CerHII/IBaHI/ISI

Tema 5.4.
I'eneTuka uenoBeka

Coaep:xanue yueOHOro MaTepHuaJia

I'enetuka 4enoBeka. Kapuotunm denoBeka. OCHOBHBIE METOAbl TE€HETHUKH 4YEJIOBEKa:
reHeaoTHYecKuii, OJIM3HEIOBBIA, IUTOTCHETUYECKUH, OUOXUMHUYECKUH, MOJIEKYISIpPHO-
reHetndeckuii. COBPEMEHHOE ONpEAECICHNE TE€HOTHUIA: IOJTHOTEHOMHOE CEKBEHUPOBAHHUE,
TeHOTUIIMPOBaHKE, B ToM yucie ¢ nomoribio [11[P-ananu3a. HacnencrBenHbie 3a0oneBaHus
YeJOBEeKa: TEeHHBbIE OoJie3HH, OO0JIE3HW C HACIEACTBEHHOW MPEapacioIOKEHHOCTHIO,
XpoMocoMHBIe Oone3nu. ComMaTHUeckne W TeHepaTUBHbIE MyTaruu. CTBOJOBBIE KIETKU.
[IpuHIIUTIBEI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOMUIAKTUKY U JICUCHUS TeHETUYECKUX
Oone3nell. MenMKo-reHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKOW T€HETHKHU B




npeaoTBpalliICHUNU U JICHCHUN I'CHCTHYCCKUX 3a00JIeBaHUM YEIOBEKA

HpaKaneCRoe 3aHATHE

Ne 8 «CocraBiienre 1 aHaju3 POOOCIOBHEBIX YCJIOBCKA)

Pa3zneJ 6. DBoaronmuoH

Has OHoJIOrus

Tema 6.1.
OBOJIIOIMOHHAS
TeOpus

U €€ MECTO

B OHOJIOTHH

Conep:kanue y4eOHOT0 MaTepuaJia

[TpenocbuIKy BOSHUKHOBEHHUS 3BOIIOLUOHHON TEOPUHU. DBOJIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonornu. BrusHUE SBONIOMMOHHONW TEOPUM Ha pa3BUTHE OWOJIOTMU M JAPYrHUX HayK.
CupzerenscrBa 3Boonuu. llaneonTonornueckue: mocneI0BaTelIbHOCTD MOSBICHUS BUJOB B
MAJICOHTOJIOTUYECKON JIETOMUCH, TepexoHble ¢Gopmbl. buoreorpadpuueckue: CXOACTBO H
pasnuuue GayH v Qop MaTEPUKOB U OCTPOBOB. DMOPHUOJIIOTUYECKHE: CXOJCTBA U Pa3IUUMs
HMOpPHOHOB pPa3HBIX BUAOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: T'OMOJIOTUYHBIE,
aHaJIOTUYHbIe, pYIUMEHTapHbIE OpraHbl, aTraBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IyTed y BceX
JKUBBIX OPraHU3MOB.

OpomtonmonHas teopus Y. [lapsuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHMU3MA. [[BrKyiue
CWJIBl 3BOJIIOLMHU BHUIOB 1O JlapBuHY (HM30BITOYHOE DPA3MHOXKEHUE IMPU OrPAaHMUYEHHOCTH
pecypcoB, HeopeaeaEHHasi N3MEHUYMBOCTh, 00ph0a 3a CyIIECTBOBAHHE, ECTECTBEHHBINH 0TOOD)

Tema 6.2.
MukposBontonus

Coaep:xanue yueOHOro MaTepHaJia

Cunrernueckas teopus sBomonuu (CTD) m e€ ocHOBHbIE MOJOXKEHUS. MUKpPOIBOJIOLHS.
[Tomymnsiuys Kak eAMHUIIA BUJA U DBOJIIOLUH.

JBuxyme cuiibl ((pakTOpbI)IBONIONMK BUAOB B IpHupoae. MyTalMOHHBIA Ipolecc u
KOMOMHATUBHAs M3MEHYMBOCTH. llomysisiuMoHHbIE BOMHBI M Jpeid reHoB. M3omsauusa u
murpanus. EctecTBeHHbIi 0TOOp — Hampamistomuii  ¢akrtop 3Bomonuu.  Dopmbl
ecTecTBEHHOro oroopa. IlpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yiabTaT HBOJIOLUH.
[Tpumepsl mpucnocoOiaeHU y opraHu3MoB. Apomopdo3bl U uanoazantanuu. Bun u
BugooOpazoBanue. Kpurepuu Buga. OcHoBHbIE (OpMBI BUJ00Opa30BaHuUs: reorpapuueckoe,
HKOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronus

Coaep:xanue yueOHOIro MaTepHaJia

MakposBomonus. Dopmbl  3BOMIONUHU: (umeTHyeckas, IUBEPreHTHas, KOHBEPIeHTHas,
napayensHas. HeoOpatumMocTh 3BOIONNN

HpaKTH‘IeCKOC 3aHATHEC

Ne 9 «CpaBHeHue BIIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO»

OK 01, OK 02, OK 04
I1P61- I[1P610
JIP 6,9,10,16,19,20

Pa3nes 7. Bo3HuKHOBeHMe ¥ pa3BUTHE KU3HHU Ha 3eMiie




Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Conep:kanue y4eOHOT0 MaTepHuaJia

JonayuyHble NpEJICTABICHUS O 3apOXACHUM >XKU3HU. HayuHble TUmoTe3bl BO3HUKHOBEHUS
KU3HU Ha 3emuie: abuWoreHe3 W MaHcrnepMus. XUMUYECKas 3BOJIONUSA. AOHUOTEHHBIN CHHTE3
OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE TMOJTBEPKIACHUE
XUMHYECKON 3BoJronMy. HavaneHble drarel Ononorndyeckoil sBomronuu. ['mmoresza PHK-
mupa. DopMupoBaHHE MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE TMPOTOKIETKU. llepBbie
KJIETKHM U UX 3BONIOLMsA. POPMHUPOBAHME OCHOBHBIX I'PYII )KMBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie mo 3paM u nepuojam. Karapxeit. Apxeiickas U mpoTepo3oickas
opel. Ilaneosoiickas »pa U €€ NEpPHOIbI: KEMOPHICKUN, OPJOBUKCKUH, CHIIYPHUHCKUH,
JIEBOHCKMI, KaMEHHOYIOJIbHBIN, MEPMCKUN. Me3030Mckas dpa U €€ Nepuoibl: TPHUACOBBIN,
opckuil, MmenoBou. KaliHo3oiickass 3pa M €€ nepuojbl: MaJCOreHOBbIN, HEOTr€HOBBIM,
AHTPOIIOT€HOBBIM.

Tema 7.2.

Cucrema
OpraHN4eCcKOro Mupa.
IIpoucxoxneHue
YyeJIoBeKa —
AHTPOIIOTEHE3

Coaep:xxanue yue0HOro MaTepHaJia

CucremMa OpPraHMYecKOr0 MHpa Kak OTpaKkeHHE SBONIONUH. OCHOBHBIC CHCTEMATHYCCKHEC
TpyOIbl OpraHu3MOB. XapaKTepUCTHKA KJIMMaTa W TeO0JOrHYecKux mporeccoB. OCHOBHBIC
ATaITbl SBOJIIOLUHI PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOp(h 03Bl y paCTEHUI U KUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.

DBOJIOIHUS YeTIOBEKA. AHTPOIIONIOTHS KaK HayKa. Pa3BuTHE MpeacTaBIeHU i O TPOUCXOXKICHUN
yenoBeKa. MeTo/bl u3yueHus: antpornorenesa. Cxo/IcTBa U pa3IU4Ms YeIOBEKa U JKUBOTHBIX.
CuctemaTudeckoe TOJIOKEHUE uesoBeKka. JIBwkymume cuibl ((akTopbl) aHTPOIOTEHE3a.
HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUI TPYZa, MBIIIIEHUE, PEYb

Tema 7.3.
OcHoOBHBIE CTAAUH
IBOJIIOLMH YeJI0BEKA

Coaep:xanue yue0HOro MaTepHaJia

OcCHOBHBIE CTaAMM W BETBH DBOJIOIHMH YEJIOBEKA: AaBCTPAIONUTEKH, UYUenoBeK yMelbIi,
UYenosek npsaMoxoasummi, YenoBek HeaHIepTalbCKul, YenoBEK pa3yMHBIA COBPEMEHHOIO
tuna. Haxolku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIIECTBOBaHHUS, 00JIaCTb pacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY UL

Yenoseueckne packl. OCHOBHBIC OOJIBIIME pAChl: €BpONEOWAHAS (E€Bpa3uicKas), HErpo-
aBcTpanmoujHas (dKBaTopuajbHas), MOHTOJOUHAS (a3WaTCKO-aMepUKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TIPEACTABUTENICH YEIOBEUECKUX pac K YCIOBUSM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacuzma

HpaKTH‘IeCKOC 3aHATHEC

Ne 10 «IIpucnocoOaeHHOCTh YeoBeKa K pa3HbIM yCIOBUSAM cpefibl. Biusinue reorpadudeckoit
cpeabl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKa

OK 01, OK 02, OK 04,
OK 07

I1P61- I[1P610

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

Paznen 8. Oprann3mspl 1 OKpyxKa0IIAs cpena

o

Tema &.1.

\ Coaep:xanue yueOHOIro MaTepuaJia




Okonorus
Kak Hayka. Cpenbl
KH3HU.

DKOJIOTHS KaK HayKa. 3aJayd U pa3zielibl SKOJIOTHU. MeToabl SKOJIOTMYECKUX HCCIIeIOBaHUM.
DKOJOTUYECKOE MHPOBO33PCHHE COBPEMEHHOTrO uenoBeka. Cpelnbl OOMTaHUS OpPTaHW3MOB:
BOJ[HAs, HA3€MHO-BO3/TyIIIHAs, TIOYBEHHAs, BHYTPUOPTraHU3MEHHAsl. DKOJIOTHYECKHE (PaKTOPBHI.

OK 01, OK 02, OK 04,
OK 07
I1P61- I[1P610

OKOJIOTUYECKHE Knaccudukanus sxonornueckux (akTopoB: aOMOTHYECKUE, OMOTHYECKHUE U aHTPOIMOTCHHBIC. JIP 6,9,10,16,19,20
(bakTopsl JlelicTBue SKOJIOTMYECKUX (PAKTOPOB HAa OpraHu3Mbl.AOMOTHYECKHE (DAKTOpbI: CBET,
Temreparypa, BilaxHocTb. DotomepuoausM. [IpucnocoOieHUsT OpPraHu3MOB K JIEHCTBUIO
abuornueckux (axkropoB. buonormueckue putmel. buortnueckume ¢akropsl. Bupasl
OMOTMYECKUX B3aUMOJEUCTBUN: KOHKYPEHLMs, XUIIHWYecTBO. [lapazuTusm, MyTyanuswm,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HaxJI€OHMYECTBO), AMEHCAIU3M, HeHTpain3M. 3HaueHHe
OMOTHUYECKUX B3aUMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tema 8.2. Coaep:xanue yue0HOro MaTepHaJia -
DKOJIIOTHYECKHE DKOJIOTUYECKHE  XapaKTepUCTUKU  momyiasuuu. (OCHOBHBIE —TIOKA3aTeNH  MOMYJISIHU:
XapaKTePUCTUKH YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEpPTHOCTb, MHpHUpOCT, Murpamnus. [JuHamuka
TOITYJISIITIH YHCJICHHOCTH MOMYJISIIINH U €€ PEeTyJIsIHsI
IIpakTH4Yeckoe 3aHsATHE 2
No 11 «lToncuér ninoTHOCTH NOMyNISIUN pa3HbIX BUJIOB PACTEHUN»
Paznen 9. CooOuiecTBa M 9K0JIOrH4eCKHE CHCTEMBI 10 OK 01, OK 02, OK 04,
Tema 9.1. Conep:kaHue y4eOHOro MaTepuaa 2 OK 07
Coo0iecTBa Coo011ecTBO Opranu3MoB — ouoreHo3. CTPYKTypbl OHOIEHO3a: BUIOBAs, IIPOCTPAHCTBEHHA, ITP61- I1IP610
OpraHMu3MOB, Tpodudeckas (mumiesas). Buapl-nomuHanTeL. CBA3U B GHOLIEHO3E. JIP 6,9,10,16,19,20
HKOCHUCTEMBI Okonoruyeckne cucreMsl (9kocuctemsl). IlonsTHe 00 »3kocucreMe U OHOreoneHo3e. IK 1.8
OyHKIIMOHATBHbIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYICHTHI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopot BemecTB M NMOTOK 3HEPruM B 3KocucTteMe. Tpoduueckue (MHILEBbIE) YPOBHU
skocucTeMbl. [lumessie menn u cetn. OCHOBHBIE MOKa3aTEMH ASKOCHCTEMBI: OHoMacca,
OPOAYKIMS. DKOJOTMUECKHE MUPaMUIbL: MPOAYKIUH, YHCICHHOCTH, O6uomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTh, caMOperysanus, passutue. Cykueccus
Tema 9.2. Copepxanue yueOHOIro MaTepuasa 2
[IpupoaHbie IIpupoaHble HSKOCHUCTEMBI. OJKOCHUCTEMBI PEK M 03€p. OKOCHCTEMAa XBOMHOIO WIJIHU
HKOCHUCTEMBI HIMPOKOJIMCTBEHHOTO neca. AHTpONOTreHHbIE 9KOCHCTEMBI. ATpO3KOCHCTEMBI.
VYpboskocuctembl. buonormueckoe UM XO34HCTBEHHOE 3HAUEHUE Aarpo’KOCHUCTEM U
yp6oskocuctem. buopa3znooOpazue kak ¢akTop ycroiumBocTH 3KocucTeM. CoXxpaHEeHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. Copnepxxanue yueOHOIro MaTepuaJa 2
buocdepa — VYuenue B. . Bepraackoro o 6uochepe. ['panuiipl, coctaB u cTpykrypa 6mocdepsl. XKupoe
rino0anbHas BemecTB0O M ero (QyHkuumu. OcobeHHocTH OHOchepbl Kak TINIOOANbHOM 3KOCHUCTEMBI.

3KOocUCTEMA 3eEMIIA

JunamMuueckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BemecTB u




OMOTreOXMMHUYECKHE IHMKJIBI DJIEMEHTOB (yIyiepoaa, a30Ta). 30HAJIBHOCTh OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepKaAHMeE (COeP:KaHUe MPUKJIIATHOTO MOAYJIs1)
Bnusiaue YenoseyectBo B Onocdepe 3emian. AHTPONOTCHHbIE M3MEHEHUs B Onocdepe. [modanbHbIE
AHTPOTIOTCHHBIX sKosoruueckue mpobiembl. CocyiiecTBOBaHME MNpHUPOAbI U 4yenoBedyecTBa. CoxpaHeHHe
(hakTopoB Ha Omopa3HooOpa3usi Kak OCHOBa ycToWymBocTH Ouocdepsl. OcCHOBa palMOHAIBHOTO
o6uochepy yIpaBiIeHUs] IPUPOIHBIMU pECypcamMH M X UCIOJIb30BaHue. J[OCTIKEeHNs OMOJIOTUH U OXpaHa

HPUPOJBL

IIpakTnyeckoe 3ansitue

Ne 12 «BnusitHue mpou3BOICTBEHHBIX (DAKTOPOB HA OPTraHU3M YEJIOBEKa
Tema 9.5. IIpodeccrnoHaIbHO OPMEHTHPOBAHHOE COJAEPKAHUE (COepPKAHUE TPUKJIATHOTO MOIYJIs1)
Bnusauaue conuanbHo- | 310poBbe M €ro coctaBisitonue. MakTophl, MOJI0KHUTEIBHO U OTPULIATEIIFHO BIIMSIONIUE HA
9KOJIOTHYECKUX opranu3M 4yenoBeka. [IpoOiieMa TEXHOTEHHBIX BO3ICHCTBUH Ha 370pPOBbE 4eEJIOBEKa

¢dakTopoB Ha
3JI0pOBbE YeIOBEeKa

(37eKTpOMarHuTHele NOJsI, OBITOBAas XUMMsI, W30BITOYHBIC INYyMbI, pajvaus M T.IL.).
Apanranus  opraHm3Ma 4elioBeKa K - (akropaM OKpyXKaromed —cpenbl. [IpuHIHIIEI
dopmupoBaHus 310poBbecOeperaronero noseaeHus. duznyeckas akTUBHOCTb U 3JI0POBbE.
broxumuyeckue acekThl pallMOHAIBHOIO TUTAHUS

JlabopaTopHoe 3aHsiTHE

Ne 3 «BnusHue abuotnyeckux (pakToOpoB Ha 4YEIOBEKa» (B KaUeCTBE TPUITEPOB, CHUKAIOLIUX
paboTOCIOCOOHOCTh,  HUCIOJIB30BaTh  YCIOBHUSA  OCYLIECTBICHHS  NPO(ECCHOHANTBHOM
JEeSTENIbHOCTH: 1IIyM, TeMIepaTypa, pusndeckas Harpy3ka u T.1.)

Paspnen 10. Cesiekuusi Oprann3mMoB, OCHOBbI OMOTEXHOJIOTUH

Tema 10.1.
Cenexus
KaK HayKa U TpoIece

Conep:xanue yueOHOTro MaTepuaJia

Cenekiusi Kak HaykKa W MpoIEecC. 3apOoKICHHE CEeNEeKUUU M AoMecTukanusa. Yuenue H. U.
BaBunoBa 0 1eHTpax MHOTOOOpa3usi U TMPOUCXOXKIEHUS KYJIbTYPHBIX pacTteHuid. LleHTpsl
MPOUCXOXKICHHS JOMAIIHUX >KUBOTHBIX. CopT, mopoaa, mramm. COBpEMEHHbBIE METO]IbI
CEJICKIIUH. Maccosrbrit
U UHIAUBUAYAIBHBIH OTOOpPHI B CENIEKIIMHM PAaCTEeHU M >KUBOTHBIX. OIlEHKa »KCTEphepa.
brmuskopoacTBeHHOe ckpemuBanue — MHOpuAWHT. Ywucras nuHusA. CKpeUMBaHHE YHUCTHIX
muHui. [ereposuc, wiu rubpumHas cuina. HepoacTBeHHOE CKpelllMBaHWE — ayTOPHIMHT.
Otnanéanas ruOpummsanuss u e€ ycmexu. VICKycCTBEHHBIH MyTareHe3 | IOJydeHHE
MOMUIIIIONAO0B. JIOCTHIKEHUS CEJIEKIIMHA PACTEHUH, Y)KUBOTHBIX 1 MUKPOOPraHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTUH

buortexHosoruss kak oOTpaciib MNPOU3BOACTBA. ['€HHas WHXXEHEpUsA. ITamnbl CO3JIaHUS
pexombunantHoi JIHK u TpaHcreHHbix opranu3moB. KnetouHas umkeHepus. KnetouHbie
KYJIBTYpBI. MHuKpOKIIOHaIBHOE pa3sMHOXKEHUE pacTeHui. KiionupoBanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO35UCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE M 3TUUYECKHE

OK 01, OK 02, OK 04,
[1PG1- I1PG10

JIP 6,9,10,16,19,20
K 1.8




npobaembl. MO — reneTnyecku MOIU(OUIIMPOBAHHBIE OPTaHU3MBbI

Tema 10.3.
buorexuonoruun
B )KM3HHU U npodeccuu

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COIEP:KAHUE (COIepPKAHUE TPUKIIATHOTO MOTYJIs1)

OCHOBHBIC HAIPABJICHUS COBPEMEHHOW OMOTEXHOJIOTUU B MPO(ECCHOHAIBHOMN JeITeIbHOCTH
yesoBeka. Metonpl 0noTexHoa0rui. OOBEKTE OMOTEXHOIOTUN. JTUKA OMOTEXHOIOTHYECKUX
U TCHETHYCCKUX OSKCIepuMeHTOB. [IpaBmia moumcka HM  aHaiau3a OMOIKOJIOTHYSCKOMN
uH(pOpPMAIIMK U3 Pa3IMYHBIX UCTOYHUKOB (HaydHasl U y4eOHO-HAYYHAS JIUTepaTypa, CpeaCcTBa
MaccoBoi HHpOpMaInH, ceTh IHTEpHET U Ipyrue)

HpaKaneCRne 3aHATUSA

Neo 13 Keiicel Ha aHanm3 wHGOPMAIIMKM O HAYYHBIX JOCTHKCHHUSIX B OOJIACTH T€HETUYECKHX
TEXHOJIOTHH, KIIETOYHOW MHKEHEPUH, TTUIIEBBIX OMOTEXHOIOTHA.

Ne 14 3ammra keiica: mpeacTaBleHHE pPE3yNbTATOB pEIICHUS KEWCOB (BBICTYIUICHHE C
MIPE3CHTAILINECH )

Pa3pen 11. Pemmenue keiicoB B 00,1aCTH OHMOTEXHOJIOT M

Tema 11.1.1.
buorexnonorun
B MPOMBIILIJIEHHOCTH

IIpodeccuoHaLHO OPHEHTHPOBAHHOE Co/lepKaHue (Colep:KaHNe MPUKIATHOTO MOTYJIs1)

Pa3sutne HpOMI)IIHHeHHOf/'I OHMOTEXHOJIOTHI U €€ IMPUMCHCHUEC B JXMU3HHU YCJIOBCKA, IMOUCK U
aHanmu3 MH(pOPMAIMK U3 Pa3IMYHBIX WCTOYHHMKOB (Hay4yHas M y4eOHO-HAy4Has JINTEpaTypa,
CpeAcTBa MaccoBOW MH(POPMALIUH, CeTh VIHTEpHET U ApyrHe)

HpaKaneCRue 3aHATHUSA

Ne 15 Keilicel Ha aHanu3 UHGOpPMAUMU O Pa3BUTUU IPOMBILIUIEHHON OHMOTEXHOJIOTUH (TIO
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHHE pe3yJbTAaTOB pEIICHHUS KEWCOB (BBICTYIUIEHHE C
MIPE3CHTAIINEH )

OK 01, OK 02, OK 04,
[1PG1- I1PG10

JIP 6,9,10,16,19,20
K 1.8

IIpomexyTouynas arrecranus (n1uddepeHupoBaHHbIN 3a4eT)

Bcero:

72




Temot peqhepamos (00Kk1a008), UHOUBUOYATILHBIX NPOEKNLOB

- Knerounas teopus crpoeHus opranu3MoB. MlcToprs U COBPEMEHHOE COCTOSIHHE. -
HacneacrBennas undopmaius u nepejiaya ee U3 OKOJICHUS B MOKOJICHUE.
- [IpaMaTtrueckre CTpaHULIbl B HCTOPUHU PA3BUTHS T€HETUKH.
- Ycnexu COBpEMEHHOM F€HETUKHU B MEJIULIMHE U 3IPaBOOXPAaHEHUH.
- Ucropus passutHs 3BOMIONUOHHBIX uaeH 10 Y. /lapsuHa.
- «Cucrema npupoas» K. Jlunnes u ee 3HaueHue 11si pa3BUTHSA OMOJIOTHH.
- CoBpeMEHHBIE MTPEICTABICHHS O MEXaHU3MAX U 3aKOHOMEPHOCTSIX 3BOJIIOLIUU.
- CoBpeMeHHbIE MPEACTABICHHUS O 3apOKJICHUU XU3HHU. PaccMOTpeHME M OLEHKa
Pa3IMYHBIX THUIIOTE3 POUCXOKACHUS
- CoBpeMEHHBI ATal pa3BuTUsA 4yenoBedyecTBa. YenoBeueckue packl. OmacHOCTh
pacusma.
- Bo3zelicTBue yenoBeka Ha MPUPOLY Ha PAa3IMYHBIX dTanax pa3BUTHs YEIOBEYECKOTO
oOuiecTna.
- BistHue okpy karonieit cpeibl U €€ 3arpsA3HEHMs Ha pa3BUTUE OPraHU3MOB.
- Bunusaue Kypenwus, ynoTpeOJeHHsS aJKOTOJsl M HAPKOTUKOB POAMUTENISIMH Ha
AMOpPHUOHATILHOE Pa3BUTHE peOCHKA.
- Burtamunsl, pepMeHTHI, TOPMOHBI M HUX POJb B opraHusme. HapyiieHnus npu ux
HEJIOCTATKE U U30BITKE.
- IlpuyuHbl U TpaHUIBl YCTOMYMBOCTH OMOCPEpPHl K BO3ACUCTBUIO JEATEIBLHOCTH
JIIOJICH.
- buoieHo3bl (3KOCUCTEMBI) PA3HOIO YPOBHS M HUX COMOJYMHEHHOCTh B IJ100aJIbHOM
AKOCHUCTEME - Orocdepe.
- BuoBoe u skonoruueckoe pasHooOpa3ue OMOLEH03a KaK OCHOBA €r0 YCTOMYMBOCTH.
[loBbIIeHHE NOPOAYKTUBHOCTH (OTOCHHTE3a B HCKYCCTBEHHBIX HSKOJOTHYECKUX
CUCTEMAX.
- Pa3nnuHble 5KOJOrMYECKHe NMUpaMuAbl U COOTHOIIEHUS OPraHM3MOB Ha KaXJAOW HX
CTYIICHH.
- [Iytu noBeIIeHUs1 OUOIOTMUYECKOIN MPOTYKTUBHOCTH B HCKYCCTBEHHBIX 9KOCHCTEMAX.
- Ponb mpaBUTENBCTBEHHBIX M OOLIECTBEHHBIX 3KOJOTMYECKUX OpPraHM3aluil B COBpE-
MEHHBIX Pa3BUTHIX CTPaHAX.
- PanmonanbHOE MCHOJB30BaHUE U OXpaHAa HEBO30OHOBIIEMBIX MPUPOIHBIX PECYPCOB
(Ha KOHKPETHBIX IPUMEPAX ).
- OnacHocTh ria00anbHBIX HapylleHu B Ouocdepe. O30HOBBIE «IbIPbI», KUCIOTHHIE
JI0K]IM, CMOTHY U UX MPEAOTBpAIECHUE.
- DKOJIOTUYECKHE KPHU3HCHI M dKoJorudeckue karactpodsl. [IpegorBpaienue ux Bo3-
HUKHOBEHMS
- Butamua A u ero 6uosioruyeckasi pojib
- Butamun C u ero Omosornueckasi poib (omnpeaeneHue koiqudectBa ButamuHa C B
JIMMOHE)
- Onpenenenue KeCTKOCTH BOJIbI
- Uanukatopsr. [Ipupoausie naaukaTopsl. UHIUKATOPHI B OBITY.

- A30T B *HW3HU YEJIOBEKA.

3. YCJOBHUSI PEAJU3AILIMUA PABOYEN TPOTPAMMBI YUYEBHOW
JUCHMUIIIAHBI



3. 1. O0pa3oBaTesibHbIE TEXHOJOTHH

Jns peanuzanuu paboueit nporpammbl yaeOHou mucuuruinabl O1.13 «buomorusy»
MPUMEHSIOTCS CIIEAYIOIINEe 00pa30BaTEIbHbIC TEXHOJIOTHH:

- Mpo0OeMHOe 00yUYeHHUE;

- tuddhepeHIpoBaHHOE O0YICHUE;

- o0y4eHue B COTpYIHHUECTBE (KOMaH IHasl, TPymIoBas padoTa);

- TH(POPMAITMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH;

- 3I0pOBbecOeperaronme TeXHOJIOTHH.

3.2. TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAIbHO-TEXHHYECKOMY 00ecredeHn 0
Peanu3zanus yueOHON TUCHUIUIMHBI TpeOyeT HAMYKS y4eOHOTO KaOMHETa XUMHUU.
O6opynoBaHue yueOHOTo KaOuHeTa:

- IOCAJJ0YHBIE MECTA 10 KOJIUYECTBY 00YyUarOLUXCS;

- pabouee MecTO MpenoaaBaTelis;

- TUJAKTUYECKUIM KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOUH 1O JUCITUIUINHE;

- MyJIbTUMEUNHBIC CPEACTBA OOYUECHHUS IO JUCITUTUINHE;

- 000pyZI0BaHUE ISl TPOBEJICHUS BCEX BUIOB TAOOPATOPHBIX pabOT U MPAKTHUECKUX
3aHATUN

TexHuyeckue cpeacTBa 00yYeHUs:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIICUEHUEM;

- MyJIbTUMEIUATIPOCKTOP;

- BKpaH.

3.3. UnpopManroHHoe odecneyeHue 00yueHust

Ilepeyens  pexoMeHAyeMbIX  Y4eOHbIX  u3aaHuii, MHHTepHeT-pecypcos,
AOTMOJTHUTEIbHOM JIUTEPATYPbI

OCHOBHBIEC HCTOYHUKH:

1. IMaceunuk B.B., Kamenckuii A.A., u ap. buonorus (0a3oBsiii ypoBens). 10,11
kiacc. — M., akimonepHoe o0miectBo «M3marensctBo «IlpocBemenue», 2023 T.
JlonoTHUTEIbHBIC UCTOUHUKHU:

1. Hukutunckas T.B. buonorus: kapmanHsblil cipaBo4HUK. — M., 2015.

2. CusornazoB B.U., Aradonosa WN.b., 3axaposa E.T. buonorus. O6mias Ouosorus:
0a3oBbI ypoBeHb, 10—11 kmacc. — M., 2020.

3.CyxopykoBa JI.H., Kyumenko B.C., BanoBa T.B. buonorus (6a30Bblii ypOBEHb).
10-11 xkmacc. — M., 2019.

HNuTepHeT-pecypebl

1. www. shio.info (Bcs Ownonorus.CoBpeMeHHasi OHOJIOTHS, CTaTbH, HOBOCTH,
OoubMoTeKa).

2. www. window.edu.ru (EnuHoe OkHO nocTyma K oOpa3oBaTelbHBIM pecypcam
HNuTepHeTa no 6MOJIOTHH).

3. www.5 ballov.ru/test (Tect mis aOMTypHEHTOB IO BCEMY IIKOJIBHOMY KypCY
ouonorun).

4. www. biology. ru (buomoruss B OTtkpbiToM KoJutemKke.CalT CONEPKUT
AJIEKTPOHHBIN yueOHUK moounooruu, On-line TecTsr).

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOMN
JANCHUIIJINHBI

KoHTpoab M omeHka pe3yiabTaToB OOY4YEHHsS] OCYIIECTBIISETCS IMpEnojiaBaTelieM B
npoliecce MNPOBENCHMS] MPAKTUYECKUX 3aHSITHM W J1abopaTopHbBIX  padoT,


http://www.5/

TECTUPOBAHUS, YCTHOI'O OIIPOCA, KOHTPOJIbHBIX pa60T.

PesyabTaThl ocBOeHHA YueOHOI

Pa3zgen/Tema

Tun oeHoYHBIX

AUCHHILTAHBI MepOnpUATHI
OK 01. Beibupats criocoObl penieHus Tewmsr 2.1 -2.3, 3.1- 3.3, VY cTHBII onpoc
3a7a4 po(ecCHOHAIBHOI 4.1-4.3,5.1-5.4, 6.1-6.3, Tecruposanue,

ACATCIIBHOCTH MIPUMEHUTEIIBHO K
pa3Inu4YHbIM KOHTCKCTaM

7.1-7.3,8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5I1-0/¢c, 10.1,
10.2, 10.3I1-o0/c, 11.111-0/c

[TpakTrueckue pabOTHI
KoHTponbHbIE paboThI
NunuBunyanbHbIe
yueOHBIE IPOEKTHI
OpoHTaTBHBIN OIIPOC

OK 02. Mcnonb30BaTh COBPEMEHHbBIE Temer 1.1, 2.1 -2.3, 3.1- JuddepeHIpoBaHHbIH
CpelICTBa IMOMCKa, aHaIM3a 1 3.3,4.1-4.3,5.1-5.4,6.1- 3a4er
UHTEepHpeTanuy HHGopMaIuu u 6.3,7.1-7.3,8.1, 8.2, 9.1-
WH(OPMAIIMOHHBIEC TEXHOJIOTUH JJIsI 9.3, 9.411-0/c, 9.511-0/c,
BBITTOJIHEHUS 33]1a9 PO EeCCHOHATHHON 10.1, 10.2, 10.31T-o/c,
JIEATEeIbHOCTH 11.1T0-0/c
OK 04. D¢ddexruBHO Temsr 2.1 -2.3, 3.1- 3.3,
B3aMMOJICHCTBOBATH U PabOTATh B 41-4.3,5.1-5.4, 6.1-6.3,
KOJUIEKTHUBE U KOMaH/JIC 7.1-7.3,8.1, 8.2, 9.1-9.3,

9.411-0/c, 9.5I1-0/c, 10.1,

10.2, 10.3I1-0/c, 11.1IT-0/c
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Temnr 1.1, 2.1 -2.3, 3.1-
OKpY’Karollen cpeasl, 3.3,4.1-43,5.1-5.4,6.1-
pecypcocOepexeH 0, MPUMEHSITh 6.3,7.1-7.3,8.1,8.2,9.1-
3HaHUSA 00 U3MEHEHUHU KIIMMATa, 9.3,
TPUHIHUIIB OEPEKITMBOTO TIPOU3BOJCTBA, | 9 4[]-o /c, 9.5M-0/c, 10.1,
3¢ PeKTHBHO AeHCTBOBAT B 10.2, 10.30-0/c, 11.1TI-0/c
Ype3BBIYANHBIX CHTYAITUSIX
[IK 1.8. OcymecTBnsaTh Tewmst 9.5 II-o/c, 10.3 TI- OKcnepTHOoe
CaMOCTOSITeNIbHBIN KOHTPOJb pe3ynbTaTtoB | o/c, 11.111-0/c HaOIr0IcHNE
MOJIEBBIX U KaMepalbHBIX reone3ndeckux | 9.4 I1-o/c, 11.11T-o/c BBITTOJTHEHUS

pa60T B COOTBCTCTBUU C Tpe6OBaHI/I$[MI/I
HCﬁCTBYIOMHX HOPMAaTUBHBIX
JAOKYMCHTOB

1a00paTOpHBIX PadoT,
KOHTpPOJIBbHBIX padoT,
BBINOJIHEHUE
TECTHPOBAHUS U
PAaKTUYECKUX paboT




