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1. OBIIASI XAPAKTEPUCTUKA PABOYEM IPOT'PAMMBbI
YUYEBHOM JJUCLIUILJIMHBI «OYIIL.08 BHOJIOT US»
1.1. Ilesib 1 MeCTO JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hens mauctummmasl «OVYIIL.08 buonorus» mnpeamnosaraeT OBIageHHE OOYYAFOIIMMUCS
3HAHUSIMA O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpTaHM3allMd JKUBBIX CHUCTEM pa3HOTO paHra,
npuoOpeTeHne yMEHHI HMCIOJb30BaTh 3TH 3HAHUS JUIsI TPAMOTHBIX JEUCTBUH B OTHOLIECHUU
00BEKTOB KMBOU MPUPOJIBI U PELICHUS PA3TUUHBIX )KU3HEHHBIX MPOOJIEM.

Hucnunnmna «OVII.08 buonorusa» BKJIIOUEHA B 00s13aTeIBbHYIO JacThb
0011e00pa3oBaTeIbHOTO  IUKJIAa MPO(PECCHOHATILHOH  00pa30BaTeIbHOW  MPOTPaMMBI B
cootBercTBUU ¢ PI'OC CIIO no cneunansHocTu 15.02.16 TexHo0rusi MAIIMHOCTPOEHMS.

1.2. Ilnanupyembie pe3yJabTaThl 0CBOCHUS U CIUIINHbBI

Pe3ynbrarthl OCBOEGHMSI AMCHMUILUIMHBI COOTHOCSATCSA C IUIAHUPYEMBIMH pPE3yJbTaTaMu
OCBOCHHMSI 00pa3oBaTeIbHON MPOTPAMMBbI, MPEACTaBICHHBIMH B MAaTpHUIE KOMIETEHIIUN
BBIITYCKHHKA.

B pesynbpTaTe 0CBOCHUS TUCIUILIMHBI 00y4alOMIUNACs JOIDKEH:



Ko u I[lnanupyemMsble pe3yabTaTbl OCBOCHH S AUCHUNIIHHBI

HAHUMEHOBaHUe

(l)OpMI/lpyeMbIUX Oo6ue JMcHUNIMHAPHbIE

KOMIIeTeHIUii
OK O01. BwiOupars | JIuguHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHUN O MECTE€ W POJIM OWOJIOTHH
CHocoOBl  pemIeHus | TPYAOBOTO BOCIIMTAHUS: B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOM TPaMOTHOCTH
3a1a4 - TOTOBHOCTb K TpPYyAY, OCO3HaHHE IIEHHOCTH MAacTEepCTBa, | YeJOBEKa JIJIsl pelIeHHs )KU3HEHHBIX MTPOOIIeM.
npodeCCHOHATBHON | TpyAoIooue; [1P6 2. CdopMHpPOBAaHHOCTH YMEHHS PACKPBIBATh COJEPIKAHHE
NEeSITENIbHOCTH - TOTOBHOCTbh K AKTUBHOH JEATEIbHOCTH TEXHOJOTMYECKOH | OCHOBOIONATAIONIMX OWONOTUYECKUX TEPMUHOB U  TOHSTHMA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTb | JKM3Hb, KIJIE€TKAa, TKaHb, OpraH, OPraHu3M, BHJ, MOILYJISILIMS,
K pa3IUYHbIM | HHULUUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO BBIMONHATH | SKOCUCTEMa, OMolieH03, Ouocdepa; MeTabonu3M (0OMEH BElIeCTB
KOHTEKCTaM TaKylo JA€SITeIbHOCTb; U [peBpallleHue DSHEepruu), Tromeocra3 (camoperyisuus),

- HWHTEepeC K pa3nIuyHbiM cdepam mnpodeccruoHaIbHON
JESTCIILHOCTH.

MeTtanpeaMeTHbIE pe3ynbTaThl IOJKHBI OTPAXKAaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (OPMYIHUPOBATh M AKTYyaIU3HPOBATh
mpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBNWBATh CYHIECTBEHHBIH MpPU3HAK WM OCHOBAHUS
JUTSl CpaBHEHUS, KilacCu(UKAIMU U 0000IIECHHMS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh MapaMeTphl

U KPUTEPUU UX JOCTHKCHHS,

- BBISIBISITH 3aKOHOMEPHOCTHU U MIPOTHBOPEYUHUS

B PacCMaTPUBACMBIX SIBIICHUSX
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBHE PE3YJIHTATOB
MOCIIEACTBHIA e TEILHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMU y4eOHO-UCCIIeIOBATETBCKOM

U TPOCKTHOW JIEATENHHOCTH, HABBIKAMHU pa3perieHus

ACATCIIBHOCTb, OICHHUBATH
aciaaM, OLCHHMBATb PHCKU

OuocuHTe3 Oenka, CTPYKTypHasi OpraHU3alys >KUBBIX CHUCTEM,
JTUCKPETHOCTD, CaMOperyJsLus, CaMOBOCIIPOU3BEICHHE
(penpoykuus), HACJIe/ICTBEHHOCTbD, U3MEHYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTUE, YPOBHEBAs OpraHU3aIusl.

ITP6 3. CdopMHpPOBAaHHOCTE YMEHMS PACKpBIBAaTh COJEpKaHHE

OCHOBOTIOJIATAIOIINX  OMOJIOTUYECKUX TEOPUH U  THUIIOTE3:
KJIIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MIPOUCXOKICHHUS )KU3HU U YETIOBEKA.

I1P6 4. CcdhopMupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OMOJIOTHYECKUE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.M. BasumnoBa, D. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux NpUMEHHUMOCTH K YKHUBBIM
CHCTEMaM.

ITP6 5. IIpuobpereHue omnbiTa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUS, UCTIOIh3YEMbIX B OMOIOTHH: HAOIIOICHUS

Y OMHMCAHMS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3alluu
U TPOBEACHHUS OHOJOTUYECKOTO OKCIEPHUMEHTa, BBIIBUKCHHS
TUTIOTE3, BBISBICHUS 3aBHCHMOCTH MEXIY HCCICTyeMBbIMH
BEJIMYMHAMU, OO0BSICHEHHSI MOJTYYEHHBIX pe3ynbTaToOB
u  (HOpMyTUpOBaHUS BHIBOJAOB C HCIOJIB30BAHHEM HAyYHBIX




npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJM3UPOBATh 33J1a4y, BBIIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl s JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3aJaBaTh IMapaMeTpbl U KPUTCPUHU
peleHus;

- QHAJM3WPOBATh IIOJIYYCHHBIC B XOJE PELICHUS 3aJa4u
pe3yNbTaThl, KPUTHYECKH OILIEHUBATh HUX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;
pa3pabarbIBaTh IUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIM3a
UMCIOIINXCS MAaTePHAIIbHBIX U HEMAaTEPUATBbHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIABHUraTh HOBBIC HJICH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIruHaJIbHBIC

MOHSTUH, TEOPUIT U 3aKOHOB.

ITP6 6. CdhopMHUPOBAHHOCTH yYMEHHS BBIICIATH CYIIICCTBCHHBIE
IpPU3HAKA  BHUPYCOB, KIETOK  NPOKApHOT U  JYKApUOT;
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoIeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHS] DSHEPrUU B KIETKE, (OTOCHUHTE3a,
IUIACTUYECKOTO U DHEPreTHUYECKOro OOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeHO03a, OIUIOJOTBOPCHHUS, PA3BUTHUS M Pa3MHOKCHUS,
WHIWBHIYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHes3a), 00phObI 3a

CYyILLIECTBOBaHHE, €CTECTBEHHOIO OTOOpa, BUA000pa3oBaHuS,
IPUCIIOCOOJICHHOCTH OPraHM3MOB K cpesie OOWTaHUS, BIUSHHSA
KOMITIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX N3MEHEHHUH

B DKOCHCTEMax CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M IIpEeBpaIleHIe YHeprun B buocdepe.

I[TP6 7. CdopMupOBaHHOCTh YMEHHUS HPHUMEHATH IOJY4YCHHBIE
3HAHUS U1 OOBSCHEHHSI OMOJIOTUYECKHUX IPOIECCOB U SIBICHUM,
JUTS IPUHSATHUS PAKTUYECKUX PEIIEHU B TOBCETHEBHOM KU3HU

¢ menplo obecreueHWss OE€30IMACHOCTH CBOETO 370POBBS U
3I0POBBSI OKPYXAIOIIUX JIFO/IEH, COONIIOCHHS 3I0pOBOTO 00pasa
YKU3HU, HOPM T'PaMOTHOT'O IOBEJICHUS B OKPYXKAOIEeH MPUpPOIHOM
cpezie; MOHMMaHNE HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH JUIsl pallMOHAIBHOTO
MIPUPOJIOTIOITE30BAHHS.

ITP6 8. CcdopMupoBaHHOCTH yMEHHs pelarb OHOJIOTHYECKHE
3aJ]auM, COCTABJISITh TCHOTHITNYECKUE CXEMBI CKPETITBAHUS

JUId pa3HbIX THUIIOB HAcJEIOBaHUS MPHU3HAKOB Yy OPraHU3MOB,
COCTaBJIATH CXEMBI MEPEHOCA BEIIECTB M SHEPTHH B dKOCHCTEMAax
(uenu MUTaHMs, TUILEBBIE CETH).

ITP6 9. CdopMHupOBaHHOCTh YMEHHI KPUTHYECKH OICHUBATH
uHpOpMalKi0 OMOJIOTUYECKOTO  COJEp)KaHMs, BKIIOYAIOLIYIO
TICEB/IOHAYYHBIC 3HAHUS W3 Pa3UYHBIX HCTOYHHUKOB (CpeicTBa

MaccoBO HMH(OpPMALMU, HAYYHO-TIOMYJISPHBIE MaTepUalIbl);
MHTEPIPETHPOBATH ITHUYECKUE ACTIEeKThI COBPEMEHHBIX
UCCIICIOBAaHUH B OMOJIOTMH, MEIMIMHE, OHOTEeXHOJOTHH;




OKOJIOTHYCCKHUEC
1o

paccmarpuBaTh  TJ100ajbHBIC
COBPEMEHHOCTH,  (OPMUPOBATH
COOCTBEHHYIO MO3HIIUIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC
NUCbMEHHBIC W YCTHBIC COOOIIEHUS HAa OCHOBE OHOJIOTHYECKOU
uHpOpPMAIlMM W3  HECKOJIBKMX  HCTOYHHMKOB,  I'PaMOTHO
UCII0JIb30BATh MOHATHITHBIN anmapaTt OHOJIOTHH

poOJIEMBI
OTHONIICHHID K HUM

OK 02.
Ucnonb3oBath
COBPEMECHHBIC
CpeIcTBa  IIOMCKA,
aHaJm3a

U UHTepIpeTaIuu
uHpOpMaLUN

U MHPOPMAIMOHHbIE
TEXHOJIOTHH TUTST
BBIMIOJTHEHUS  3a/1a4
pohecCHOHATLHOM
NEeSTENIbHOCTH

JIM9HOCTHBIE pe3yNbTaThl JIOJDKHBI OTpPaXkaTb B YaCTH:
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

-c(hopMHUPOBAHHOCTE MHPOBO33PECHHSI, COOTBETCTBYIOIICTO
COBPEMECHHOMY YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOMN
NPAKTUKHA,  OCHOBAaHHOIO  HA  JWAliore  KYIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAKaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIME MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIaACTH HaBbIKaMH MMOJIYYCHH A I/IHCI)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH ITOUCK, aHaJIu3s, CUCTEMaTU3alMIo

U UHTEPIIpEeTalNIi0 MHPOPMAIUKN PAa3INYHBIX BUAOB U GopM
IIPE/ICTABIICHUS;

- OIIEHMBAaTh JOCTOBEPHOCTH, JETMTUMHOCTH WH(pOpMaIuH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJILHO-ITUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUH O MECTE U POIH OUOJIOTUN

B CHCTEME HAy4yHOTO 3HAHUA;, (PYHKIHOHAIBHONH TI'PaMOTHOCTH
YeJI0BEKa JJIsl PELEHUS )KU3HEHHBIX POOJIEM.

I[TP6 7. CdopMupOBaHHOCTh YMEHHUS HPHUMEHATH IOJY4YECHHBIE
3HAaHUA AJ11 OOBSICHEHMSI OMOJOTMYECKUX IPOLECCOB U SIBICHUM,
JUISL IPUHATHUS TPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU

¢ menplo obecreueHWss OE€30IMACHOCTH CBOETO 370POBBS U
3JI0pPOBbsl OKPYXKAIOIIUX ITFOJeH, cOOM0aeHs 310pOBOro odpasa
’KM3HHA, HOPM I'PaMOTHOT'O NTOBEJICHUS B OKPY>KAIOILIECH TPUPOTHOM
cpele; MOHMMAaHUE HEOOXOJMMOCTH HCIIONIb30BaHUS JTOCTHKEHUHN
COBPEMEHHOW OWOJIOTUM M OMOTEXHOJOTHH U PAllHOHAIBHOTO
IIPUPOIONOIB30BAHUS.

ITP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC
NUCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE OMOJIOTHYECKOM
uH(pOpMallMM U3  HECKOJbKMX  HCTOYHUKOB,  IPaMOTHO
MCIIOJIb30BaTh MOHATUNHBIN anmnapar OMoJI0oTHu

OK 04. O dexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh

B KOJIJICKTHBE

W KOMaH e

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHE LEHHOCTHU
HAy4yHOM  JESATEIbHOCTH, TOTOBHOCTH  OCYILECTBJISATH
MIPOEKTHYIO Hu HCCIIEI0OBATENBCKYIO JIeITEILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeameTHbIe PE3YAbTATHI JOJKHBI OTPAXKaTh:
OsgnageHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) COBMECTHasI IESITEIbHOCTD:

I1P6 5. [IpuobpereHue ornbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B OMOIIOTUU: HAOIIOIEHUS U
OTIMCAHUS )KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHU; OpTraHU3aIiu U
MpOBEJCHUST  OMOIIOTUYECKOTO  OKCIIEPHUMEHTa,  BBIIBHIKCHUS
TUTIOTE3, BBISBICHUS 3aBUCHMOCTH MEXIYy HCCIEAyeMbIMU
BEJIMYMHAMU, OOBSICHEHHS TTOJTYYCHHBIX Pe3yIbTaTOB

u  (HOopMyTUpOBaHUS BBIBOJAOB C HCIOJIB30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB
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- IOHUMATh U UCIIOJIL30BaTh MPEUMYIIESCTBA KOMaHTHOM
Y MHIUBHUIYAJILHON pabOTHI,

-  [puUHUMATh  [eId  COBMECTHOH  JIeATeIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JICUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JICWCTBUU,
pacupenensiaTb Ppoiad € YYEeTOM MHEHUUA YYaCTHUKOB

00CYKJ1aTh Pe3yIbTaThl COBMECTHOM pabOThI

OK 07.
ConeilicTBOBaThL
COXPAHEHUIO
OKpY>Karoleu

cpenbl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MCHCHHUU
KJIMMaTa, MPUHIUIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BBIYANHBIX
CUTYaIUsAX

JInyHoCTHBIE pe3ynapTaTbl JOJDKHBI OTPAXaTb B YACTH:
9KOJIOTUYECKOTO  BOCIUTAHMSA: -  C(HOPMUPOBAHHOCTb
JKOJIOTUYECKOM KYJIbTYpHl, IOHUMAHUE BIMSHUSA COLUAIBHO-
SKOHOMMUYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOIHON

U COLMAIbHON Cpefbl, OCO3HAHUE IJI00AJIBHOIO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHWE U  OCYLICCTBICHME  JIEUCTBUM B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAHMS LIEJEH yCTOMYMBOTO
pa3BUTHUS YEJIOBEYECTBA;

- AaKTUBHOE HENpUATHE JEHCTBUM,
OKpYKarolleH cpee;

- yMeHue IIPOTHO3UPOBATh HeOJIaronpusTHoIE
DKOJIOTUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBIX IEHCTBHM,
IpeIoTBpallaTh UX;

- paclmupeHue  OmbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:
OBnanenue YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas IeITEIIbHOCTD:

- NOHMMaTh W MHCIOJIb30BaTh IPEUMYIIECTBA KOMAHJIHOM
U MHIUBUIYaJIbHON pabOThI;

INPpUHOCAIIUX BPCA

JIESITEILHOCTH  DKOJIOTHYECKOM

- HpI/IHI/IMaTI) e COBMGCTHOf/i JCATCIIbHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JeHUCTBUS
M0 ee JOCTIDKEHUIO: COCTaBIATH IUIAaH  JIeHCTBHI,
pacrpenensaTb poOJM € YyYETOM MHEHUHA YYaCTHUKOB

00CYyXJ1aTh Pe3yIbTaThl COBMECTHOM paboThI

ITP6 5. IlpuoOpeTreHne ombiTa MPUMEHEHHUS OCHOBHBIX METO]IOB
HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOrHU: HAOIIIOIEHUS

Y OMMCAHMS JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUH; OpraHU3aluu
U TPOBEACHHUS OHOJOTUYECKOTO HKCIEPUMEHTa, BBIIBUKCHHS
TUIIOTE3, BBISBICHUS 3aBHUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYKMHAMU, OOBSICHEHHS MTOJYYCHHBIX PE3yIbTaTOB

U (GOPMYyITUPOBAHUS BBHIBOJIOB C WCIOJb30BAHUEM HAYIHBIX
MOHSTHI, TECOPUI U 3aKOHOB.

ITP6 6. CdhopMHUPOBAHHOCTh YMEHHSI BBIJICISTH CYIICCTBCHHBIC
NpPU3HAKA  BHUPYCOB, KIETOK TMPOKApHOT U  JYKApUOT;
O/JIHOKJICTOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoLeHO30B M IKOCHUCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIIECTB W TIPEBpAIlCHUs] YHEPrud B KIETKe, (POTOCHHTE3a,
MIACTUYECKOTO U DHEPreTHMYECKOro OoOMeHa, XEeMOCHHTE3a,
MHUTO3a, ME€HO03a, OIUIOJJOTBOPEHHUS, Pa3BUTHS U Pa3MHOXKCHHS,
WHAUBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3a), 00pbObI

3a CyILECTBOBAHUE, €CTECTBEHHOI0 0TOOpa, BUA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpelle OOMTaHWs, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM, AHTPOTIOTEHHBIX W3MEHEHU N
B 9KOCHUCTEMAX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBpAILEHNE SHEPTUU B buochepe.

I[TP6 7. CdopMUPOBAaHHOCTh YMEHHUS TPHUMEHATH IOJY4YCHHBIE
3HaHUS I OOBICHEHHS] OMOJIOTHYECKUX TPOIECCOB M SIBJICHUH,
JUIS TPUHATHUSL MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM KU3HU
C uenblo obecrieyeHHs OE30MAaCHOCTH CBOETO 3I0pPOBbS U
3JI0POBbSI OKPYKAIOIIMUX JIIOAEH, COOMOACHUs 310pOBOro oOpasa
YKW3HU, HOPM I'PaMOTHOT'O MOBEJECHUS B OKPYKAIOIIEH MPUPOTHON




cpezie; MOHMMaHue HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHIKEHUM
COBPEMEHHOM OWOJIOTUM M OMOTEXHOJOTHH JUIS PAllHOHAIBHOTO
IIPUPOJAONOIL30BAHNS

[IK 5.1
[InanupoBath
OCYILECTBIISATh
yIpaBJIeHUE
JESATEIIbHOCTBIO
HOYMHEHHOIO
nepcoHana

u

BJIAJICTh HaBBIKAMH MOJTyYeHUS WHPOpMALUU

U3 UCTOYHUKOB Pa3HbIX TUIOB, CAMOCTOSITEIHHO
OCYILIECTBJIATh IIOUCK, aHAJIN3, CHCTEMAaTH3aLUIO

U MHTEpIpeTaluio nHGOpMaIuu pa3InyHbIX BUIOB U GOpM
IIPEJICTaBICHUS

I1P6 7. ChopMUPOBAaHHOCTb YMEHHUSI NMPUMEHSTH IMOIY4YCHHBIE
3HAHUA 1715 00BACHEHUS OMOJIOTHYECKHUX IIPOLIECCOB
u SIBIIGHUM, AJI1 NPUHATUSL TNPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHON  U3HU C LIeJbl0 o0ecredeHns Oe30MacHOCTH
CBOEr0  3J0pOBbs U  3I0pPOBbi  OKPYXKAIOIIUX  JIIOJEH,
coOMIofieHHusT 370pOBOro 00pasza >KU3HHM, HOPM TI'PaMOTHOTO
MOBEJICHUSI B OKPYXAKOUIEH NPUPOJHON Cpelie; MOHUMAaHUE
HEOOXOJUMOCTH HCIIONb30BaHMS JOCTUKEHUM COBPEMEHHOM
O1oI0ruH 51 OMOTEeXHONOTMM Ui PaLMOHAIBHOIO
IPUPOJONOIB30BAHMUS.




2. CTPYKTYPA U COAEP KAHUE JUCHUITJINHbI

2.1. Tpy10eMKOCTb OCBOECHHS THCHUILTMHBI

Buja yueOHoii padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl TUCHHIITHHBI 72
B T.Y.

TeopeTHYeCKHue 3aHATHSA 47
NpaKTHYeCKHe 3aHATHS 19
JadopaTopHbie 3aHATHS 6
OcCHOBHOE coIepKaHUE 60
IIpodeccuoHaabLHO OPMEHTHPOBAHHOE COIEP:KaHME (COep:KAHME TPUKIATHOTO MOTYJIsI) 12

IIpomeskyTouHast arTecTanms (A gepeHIUPOBAHHBIN 3a4eT)

**k%




2.2. Coaep:xkanue I CUMILIMHBI

Konanl
O6bem | oMme
TeHIH
, AK. Y. N
/ ~
B TOM (bopmi
ance | POPAM
HI0
HanmenoBanmue Conep:xxanue yueOHOro MaTepuaia, NPAKTUYECKHUX H b KOTOp
pa3iesioB U TeEM JIa00paTOPHBIX 3aHATHI, Kypcoeaa padoma (npoekm) (111);2]1\:;: bIX
HEECKO crocod
i CTBYeT
- 3.]16:[6]—[
OBKH, nporpa
aK. 4.
MMbI
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pasnen 1. buosiorus kak Hayka. 2KuBble CHCTEMBbI H MX OPraHU3alusA 2
Tema 1.1. CopepxaHue yaueOHOro Marepuana 2
buonorns buonorus — Hayka o xuBoil npupoje. Csizu Onosiorun
B CUCTEME HaYK. C OOIIECTBEHHBIMH, TEXHHUYECKUMU W JAPYTUMU
O6mas €CTeCTBEHHBIMH Haykamu, (unocodueli, penuruei,
XapaKTepUCTHKA STUKOHM, OScTeTMKOM u mnpaBoMm. Ponp Ouonoruun B
JKU3HU (GbOopMUPOBAHUN COBPEMEHHOW HAYYHON KapTHUHBI MHpA.
Cucrema OMONTOTHUECKUX HAYK.
Metoapsl TO3HAHUSA >KMBOM TPHUPOABI (HAOIIOIEHUE,
HKCIEPUMEHT, OMHMCAaHUE, U3MEPEHHUe, KIacCupUKarys, OK 02
MOJIEJTMPOBAaHUE, CTATUCTHUECKAss 00pabOTKa JaHHBIX ).
JXKusble cucteMbl (OMOCHCTEMBI) KaK IPEAMET U3YUECHUS
Ouonoruu. Otnnune KUBBIX CHUCTEM oT
HEopraHnyeckoil mpupojsl. CBONCTBa OMOCUCTEM M HX
pazHoobOpasue.
YpoBHH oOpraHuzanuu  OWOCHCTEM: MOJEKYISPHO-
TCHETUYCCKUH, KJICTOYHEBIH, OpraHU3MEHHBIH,
MOMYJSIIIMOHHO-BUIOBOM,  OKOCUCTeMHBbI  (Ouo -
reOLIEHOTHYECKUI), OnocepHbIil
Pa3nen 2 Xumuveckuii COCTaB M CTPOEHHUE KJICTKH 10
Tewma 2.1. Copneprkanne y4eOHOro MaTeprana 2
XHUMHYECKUH cOocTaB | XUMHUYECKUNA COCTaB KIETKU. XUMHUYECKUE DIIEMEHTHI:
kieTku. Boxa MaKpO3JIEMEHTHI, MHUKPO3JIEMEHTHI. Bona u
1 MUHEpaJbHbIE MUHEpaibHble  BemiecTBa.  DyHKUMM  BOABI WU
BEleCTBa MUHEpAIbHBIX BEMIECTB B KieTke. [lommepikanue
OCMOTHYECKOro OanaHca
[IpakTuueckoe 3aHsiTuE 1
Ne 1 «buosornueckass pojib MUHEPAJIbHBIX BEIIECTB B
obecrieyeHnn KU3HEESATeIbHOCTU OpraHU3MOB, OK 01,
MpOsIBJIEHUS ArcOanaHca MUHEPATIbHBIX JIEMEHTOB) OK 02,
Tema 2.2. ConeprkaHue yueOHOro MaTepuasa 4 OK 04
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buonornuecku
Ba)KHBIE XUMHUUYECKUE
COECIUHEHUS

Bbenku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTBI —
MOHOMEpHl OenkoB. He3ameHuMBIE W 3aMEHUMBIC
AMHHOKHUCIIOTBI. AMMHOKHCIOTHBI COCTaB. YPOBHH
CTPYKTYphl ~ OEIKOBOH MOJIEKYJIbI  (TIepBUYHAS,
BTOPUYHAs, TPETHYHAsS M YETBEPTHUYHAS CTPYKTypa).
XuMmuyeckue  cBoiictBa 0OenkoB.  buomormueckue

byakuun  O6enkoB. DepMeHTBI — OHOJOTUYECKHE
Katanuzaropsl. CTpoenue epMeHTa: akKTUBHBIN IICHTD,
cyOcTpaTHas crenuGpUIHOCTD. KodepmeHTsr.

Buramunsl. Otianuusi GepMEHTOB OT HEOPraHUYECKUX
KaTajau3aTOpOB.

VYrineBoapl: MoOHOcaxapuipl (IJroko3a, pubo3a u
ne30kcupr0o03a), aucaxapuibl (caxaposa, JaKTo3a)
nojucaxapuapl  (Kpaxmall, TJIMKOT€H, LEeJUII0I03a).
buonornueckue  QyHkuuu  yrieBoioB. Jlunuabl:
TPUTIULIEPUIBI, dochomunusl, CTEpOUIBI.
IMuapodunsHO-THAPOPOOHEIE CBONCTBA.
buonornueckne  Qynkuumm  aunuaoB.  CpaBHeHHE
VIJIeBOJIOB, OENKOB M JIMIHIOB KAaK HCTOYHUKOB
sHepruu. Hyxneunossie xkwucnorsl: JHK wu PHK.
Hykneotuasl — MOHOMEpBHl HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknun JJHK. Crpoenune m ¢dyHKINH
PHK. AT®: crpoenue u GyHKIHIH

JlaboparopHsbie 3aHATHS (Ha BEIOOP MIPEIIogaBaTes)

Ne 1 «Omnpenenenne ButamuHa C B NOpoAyKTax
MMUTAHUS»

i «OmnpeneneHue HaIU4Yusg Kpaxmajga B IPOJyKTax
MMUTAHUS»

i «'uapodunbHO-THIPO(HOOHBIE CBOWCTBA JTUITHIOB)
TN «M3yueHne  KaTaTUTUYECKOU AKTUBHOCTH
(dbepMeHTOB (Ha mprMepe aMIIIa3bl WK KaTajaas3bl)»

Tema 2.3.
CrpykTypHO-
(yHKIIMOHATIbHAS
OpraHu3anys KIETOK

Copepkanne y4eOHOro Marepuana

Huronoruss — Hayka o kierke. Kierounas teopus —
IpUMep B3aUMOJEUCTBUS HAEH M (DAKTOB B HAYYHOM
MO3HaHUU. MeToAbl U3yYeHUs KIIETKH.

Knerka xak menoctHas >xuBass cuctema. OOmue
MpU3HAKW KJIETOK: 3aMKHyTas HapyxXHas MeMOpaHa,
Monekyabel JIHK kak renernueckuid anmapar, cCUCTEMa
cuHTe3a Oemnka.

Tunbl KJIETOK: DYKapUOTUYECKask U MPOKapUOTHYECKAs.
OCOOEHHOCTH CTpPOEHUSI MPOKAPUOTUYECKON KIIETKH.
Knerounas CTEHKa OakTepuil. Crtpoenue
SYKapUOTUUECKOW  KJIeTKH.  (OCHOBHBIE  OTIMYMS
pacTUTEIbHOW, JKUBOTHOW M  TPUOHOM  KIIETKH.
[loBepXHOCTHBIE  CTPYKTYphl  KJIETOK—  KJIETOYHas
CTeHKa, IIMKOKaNWKc, ux (yHkuuu. Ilnazmarnyeckas
MeMOpaHa, €€ CBONCTBA M (PYyHKIIHH.

[Mutormazma u ee opradounbl. OmpHOMEMOpaHHBIE
opranouasl  knetku: OIIC, ammapar ['onpmxw,
an3ocoMbl.  [lodyaBTOHOMHBIE OPraHOMABI  KJIETKU:
MUTOXOH/JIPHH, MJIACTU/IBIL. [Ipoucxoxnenue
MUTOXOHIPUI " IJIACTHI. Bunnl IJIACTHI.
HemeMOpanHble  opraHowabl  KJIETKH: PUOOCOMBI,
KJIETOYHBIA LIEHTP, LEHTPHUOIH, PECHUYKH, >KTYTHUKH.
DyHKIHUH OPraHOUIOB KIETKU. BKiroyeHusl.
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Anpo — perynaTopHbli LHeHTp KieTku. CTpoeHue sapa:
sanepHas  o0Ooylouka,  KapuoIUla3mMa,  XpOMAaTHH,
AOPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BENIECTB B KJIETKE

JlaGopaTopHble 3aHTHS (Ha BBIOOD MTPENoaBaTelis)

Ne 2 «Ctpoenue kietku (pacTeHus, >)KUBOTHbIE, TPUOBI)
U KJIETOYHbIE BKJIIOYEHHUS (Kpaxmasu, KapOTHHOUJBI,
XJIOPOIUIACTBI, XPOMOILIACTHI)»

win «M3ydeHue cTpoeHus KJIETOK pacTeHU, KUBOTHBIX
u Oakrepwii 1MOJ MHUKPOCKOIIOM Ha  T'OTOBBIX
MHKpoOIpenapaTax 1 UX OIMHCaHUe»

wii  «lIponnnaemocts  MeMmOpaHbl  (IJIa3MOJIH3,
JIeTIa3MOJIN3)»

Pasznea 3. dKusHeaeaTeIbHOCTh KJIETKHA

Tema 3.1.
OO0OMeH BelecTB
U TIpeBpalleHue

SHEPTUU

B KJIETKE

Copepxanne yaueOHOro Marepuana

OOMeH BeEIIEeCTB, WJIHM MeTa00Iu3M. ACCUMMISINS
(TutacTUyecKuit 00MEH) u JIUCCYUMUJISLIAS
(oHepreTuyeckuii oOMEH) — JABE CTOPOHBI €JAMHOIO
npouecca merabonuzma. Ponlb 3aKOHOB COXpaHEHUs
BEIICCTBA W DHEPrud B TIOHMMAaHWW METa0OoJIU3Ma.
Tunsl oOMeHa  BEIIECTB: aBTOTPO(HBIN u
rerepoTpodHbIid. Posib pepMeHTOB B 0OOMEHE BEIIECTB U
npeBpalieHnd dSHeprud B kietke. DoTocuHTEs.
CseroBass u TeMHOBas ¢a3bl (orocunreza. Peakuuun
dorocunTeza. pdekTuBHOCTH (HOTOCHHTE3A. 3HAUCHHE
¢dorocuHTe3a UIA KU3HU Ha 3emuie. BinusHue ycnoBuit
cpenpl Ha (POTOCHHTE3 M CIOCOOBI TOBBIIICHUS €rO
MPOIYKTHBHOCTH y KYJIBTYPHBIX paCTCHHIA.
XeMOCHHTE3. XeMOCHUHTE3UPYIOIIHE OakTepuu.
3HaueHUEe XEMOCHHTE3a ISl )KU3HH Ha 3eMJIe.
DOHepretuyeckuii oOMeH B Kierke. Pacuieruienue
BEIICCTB, BBIJICIICHHE M aKKyMYJIHPOBAHHE DHEPTHH B
KJIETKe. JTambl dHEpreTudeckoro obdmeHa. [mukomus.
bpoxenne u ero Buabl. KucioponHoe OKuCIEHHE, WA
KIJIETOYHOE JIBIXaHHE. OxkucnuTensHoe
dbochopunupoBaHue. D¢ heKTUBHOCTH
HHEPreTHYECKOro oOMeHa

Tema 3.2.
Buocunres Oenka

Cogepxkanne y4eOHOro MaTepuana

Peaknuu  marpuyHoro  cuHre3a.  I'eHernueckas
uHpopmanusa u JHK. Peanuzamus renernueckoit
uHpopMalMu B KJeTke. ['eHeTHMueckuil Kox M ero
cBoMcTBa. TpaHckpunuus — MarpuuHblii cuHTe3 PHK.
Tpancnsanus — 6uocuHTe3 OenKa. DTarbl TPAHCIALNY.
KoagupoBanue amunokucnor. Ponp pubocom B
OuocuHTe3e Oenka

IIpakTHueckoe 3aHsTHE

Ne 2 «Pemenne 3a7a4 Ha omnpeeneHue
MIOCJIEI0BATEIbHOCTH HYKJIEOTHUIOBY

Tema 3.3.
Bupycel

Conepxanue yq4eOHOro MaTeprasa

Heknerounsie ¢opMbl kU3HU — BUpPYCHL. HMcropus
otkpeiTust BupycoB (/1. M. UBanoBckuii). OcoGeHHOCTH
CTPOGHMSI U  JKMU3HEHHOTO  ILMKJIa  BHUPYCOB.
bakrepnodaru. bome3Hum pacTteHmii, JXHUBOTHBIX |
YeNoBeKa, BBI3bIBaEMbIC BUpYCaMH. Bupyc
nMMmyHoaeduiura yenoeka (BUY) — Bo3OymurTenn

OK 01,
OK 02,
OK 04
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CIINda. IpodpunakTuka pacnpoCTpaHEHUSI BUPYCHBIX
3a00JeBaHU

Pa3znen 4. Pa3dMHOK€HHE U HHANBUAYAJIBbHOC PAa3BUTHE OPTraHU3MOB

Tema 4.1.
JKU3HEeHHEBIN UK
KJIETKH

Conepkanue y4eOHOro MaTepraia

KneTouyHbld 1IMKIJI, WIH >KA3HECHHBIA ITUKI KIIETKH.
WNutepdaza u wmurto3. Ilpomecchl, mporekammue B
uHtepdaze. Permmukanumss — peakmus MaTpUYHOTO
cunte3a JJHK. Crpoenue xpomocoMm. XpomMOCOMHBIN
Habop — KapuoTumn. JIMIUIOWTHBIM W TaIJIOUIHBIN
XpOMOCOMHBIE HaOOpbl. Xpomatusl. [luronoruueckue
OCHOBBI Pa3MHOKEHHUS W HHIUBUIYAIBHOTO Pa3BUTHUS
opranu3moB. Jlenenune wietku — wuro3. Craguu
Muto3a. [Iponecchbl, TpOUCXOAsIIME HA PA3HBIX CTAAUSIX
MHTO34. buonornueckuit CMBICH MHTO3a.
ITporpammupyemasi rTuOeib KJISTKH - allonTo3

Tema 4.2.
®dopMbl pa3MHOKEHHUS
OpPTraHHU3MOB

Copepkanue y4eOHOro Marepuana

@opMbl  pa3sMHOXKEHHS OpraHu3MOB: Oecrojoe Hu
nosioBoe. Buapl Gecrosoro pasMHOXEHUS: JIEIEHUE
HaJBOE€ M IIOYKOBAaHHWE OJHO M MHOTOKJIETOYHBIX,
CIOpoOOpa3oBaHKE,  BETeTaTUBHOE  pPa3MHOXKEHHUE.
HcKkycCTBEHHOE  KJIOHMPOBAHHME  OpPraHHU3MOB,  €r0
3HAUEHUE JIJISl CEJIEKLIUU.

[TonoBoe pa3MHOXEHHE, €ro OTIMYMs OT Oecrosioro.
Meiioz. Cranuu meiio3a. [Iporeccsl, mpoucxoasimue Ha
cranuax Menosa. I[loBeneHue XxpoMocoM B MeHo3e.
Kpoccunrosep. buosornueckuii CMbICI M 3HA4CHHUE
Mmeiio3a. 'amerorenes — mporecc 00pa3oBaHus MOJIOBBIX
KJIETOK y JKUBOTHBIX. [10/I0BBIE K€1€3Bl: CEMEHHUKU U
angHUKH. OOpa3oBaHUE U pa3BUTHE MOJOBBIX KIETOK —
ramer (crepmMaTo3ou/], SHIEKIeTKa) — ClIepMaToreHe3 U
ooreHe3. (OcoOEHHOCTH CTpPOEHHs SHLEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes

Tewma 4.3.
NuauBunyansHOE
pPa3BUTHE OPraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

NuauBuayanbHoe pa3BuUTHE (oHTOTEHE3).
OMOpHoOHaNbHOE pas3BUTHE (IMOpHUOreHe3). Tarmbl
IMOPHOHAILHOTO Pa3BUTHSA Y MIO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpyJsnus, OpPraHOTeHE3.
[TocTamOproHaIbHOE pa3BUTHE. Tunst
NOCTAMOPHOHAIBHOTO pa3BUTHS: NPSMOE, HENpsIMoe
(imunHOYHOE). BnusHue cpeapl Ha  pa3BUTHE
OpraHu3MoB;  (PakTOpbl,  CHOCOOHBIE  BBI3HIBATH
BpOXIEHHbIE ypoacTBa. PocT M pa3BuTHE pacTEHHIA.
OmnTtorenes LIBETKOBOT'O pacTeHus: JIBOWHOE
OIJIOIOTBOPEHUE, CTPOCHHE CEMEHH, CTaIMU Pa3BUTHUS

HpaKTI/I‘-ICCKI/IC 3aHATUA

Ne 3 «MHpexnuonnpie 3a001€BaHUsI U SMUACMUU B
UCTOPHUH YEIOBEUYCCTBAY

Ne 4 «Bakuunanus kak npouiaakTuka HHPEKITHOHHBIX
3a00JICBaHUI»

OK 01,
OK 02,
OK 04

Pa3nes 5. HaciecTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJeI0BaHMs

CopepxaHrie yaeOHOro MaTepuana

[IpenmMer w 3amaun TeHETUKU. Poib LMTOJIOTMU H
SMOpPHONIOTUA B CTAHOBIIGHWW TEHETHKU. Bxman
POCCHICKUX M 3apyOeKHBIX Yy4YEHBIX B pa3BUTHE

OK 01,
OK 02,
OK 04
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TeHEeTUKU. MeToabl TEeHeTHKH (THOPHI0IIOTHYECKUH,
LIUTOT€HETUYECKU, MOJIEKYJISIPHO-TEHETUYECKUIT).
OcHoBHbIE TreHeTHYecKHEe MNOHATHS. ['eHeTHueckas
CHUMBOJIMKA, UCIIOJIb3YyEMas B CXEMaxX CKPEIIMBaHUN.
3aKOHOMEPHOCTH HaCJICJOBAHMUS IIPU3HAKOB,
ycraHoBneHHele [.  Mennenem. MonorubpuaHoe
CKpelI1BaHKe. 3aKOH eIMHO00pa3usi TMOPUI0B IIEPBOTO
nokosieHus.  IlpaBuino  gOMUHUpOBaHMA.  3aKOH
pacIlleIUIeHHs. IPU3HAKOB. ['MIIOTE3a 4YMCTOTHI ramer.
[TonmHoe W HemoimHOE MOMUHHpOBaHUE. JUruOpumgHOE
CKpEIMBAaHHE. 3aKOH HE3aBUCHMOIO HACIECIOBaHUSA
npu3HakoB. L{luToreHeTnueckue OCHOBBI JUTHOPUIHOTO
CKPEILMBAHHUS. AHanusupyroniee CKPEILUBAHNUE.
Hcnonb3oBaHWE aHAIU3UPYIOLIETO CKPEIIMBAHUSA IS
OIpeJIeNIeHUs] TEHOTUIIa 0CO0U

HpaKTI/I‘ICCKOC 3aHATUC

Ne 5 Pemenue 3amad Ha onpeleracHue BEPOATHOCTH
BO3HUKHOBEHHUS HACJIEICTBEHHbIX IPHU3HAKOB IPH
MOHO-, JH-, TIOJUTHOPHIHOM ¥ aHAIU3UPYIOIIEM
CKpELMBAaHUM, COCTABJICHUE TEHOTHIIMYECKHX CXEeM
CKpEIMBaHUsA

Tema 5.2.
CuemieHHoe
HacJIeI0BaHUE
MIPU3HAKOB

CopepxaHue yaueOHOro Marepuana

CueruieHHoe HacnefoBaHue rmpu3HakoB. Pabora T.
Moprana 1o CICIUICHHOMY HAacJCIOBaHHIO T'€HOB.
Hapymenne  croemieHuss TeHOB B pe3yibTare
KPOCCHHTOBEpa. XpomocomHast TEOPHsI
HACJICJICTBEHHOCTH. | eHETHYeCKHE KapThI.

['eneTnka mona. XpOMOCOMHOE ONpEACICHHE IO0JIa.
AYTOCOMBI N TIOJIOBBIC XPOMOCOMEBIL. I'omorameTHsie U
reTeporamMeTHbIe OpTaHU3MBlI. HacnenoBanue
IMPU3HAKOB, CHCIIJICHHBIX C IMOJIOM

HpaKTI/I‘-ICCKOC 3aHATUC

No 6 Pemenue 3amad Ha ompeneieHUE BEPOATHOCTH
BO3HUKHOBEHHUSI HACJIEACTBEHHBIX MPHU3HAKOB IPHU
CIIETIJICHHOM HACJICAOBaHUH, COCTaBJICHHUE
T€HOTHUITMYECKUX CXEM CKpelllBaHUs

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYHUBOCTH

Copepkanne ydeOHOro MaTepuana

N3MEHUYNBOCTb. Busl W3MEHYUBOCTH:
HEHACJIEICTBEHHAs] M HacleACTBeHHass. Ponb cpeasl B
HEHACJIEICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKA
MOAU(UKAIIMOHHOW HM3MEHYMBOCTH. BapuanuoHHbII
pax U BapuaudoHHas KpuBad. Hopma peakunu
MpU3HaKa. KonmuecrBenHnie u KaueCTBCHHEIC
NpU3HaKuW U HUX HopMa peaknuu. CBoiicTBa
MOAU(UKAITMOHHOW N3MEHYHBOCTH.

HacnencrBenHas, Uil reHOTUNHUYECKAs U3MEHUNBOCTb.
KoMmOunatiBHasgs HW3MEHYHMBOCTL. Mei03 W IOJI0BOI
MpOIECC — OCHOBAa KOMOWHATUBHOW W3MEHYUBOCTH.
MyTannoHnHas N3MEHYNBOCTD. Knaccudukanus
MyTallUii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBbIE. HacToTa
U OpUyYuHBl MyTauuid. MyrtareHHble (akTopbl. 3aKOH
TOMOJIOTHUYECKUX pAIOB B HacJIeICTBEHHOM
N3MEHUYNBOCTH

H. 1. BaBunona

[IpakTrueckoe 3aHsTHE
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Ne 7 Pemenue 3amad Ha OIpelIeICHUE BEPOATHOCTU
BO3HMKHOBEHHsI HACJICACTBEHHBIX IIPU3HAKOB IIPU
pa3IMYHBIX TUIIaX B3aMMOJECICTBUSA T'CHOB,
COCTABJICHUE T€HOTUIINYECKUX CXEM CKPELIMBaHUS

Tema 5.4.
I'eneTuka yenoBeka

Conepkanue yaeOHOro MaTepuraia

I'eneruka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE
METOAbl TCHCTHKHM  YCJIOBEKA: TI'CHCAJOTHYCCKHM,
OJM3HELOBBIA, IUTONCHETUYECKNH, OMOXMMUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpemMeHHOE
onpeneeHue FEeHOTHIIA: MOJIHOT€HOMHOE
CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIE C
IIOMOILLIO IT1{P-ananu3a. HacnencrBeHunie
3a00JIeBaHUs YEJIOBEKA: I'€HHBIC OO0JIC3HH, OOJIE3HU C
HAacJeACTBEHHOMN MIPEAPACIIONIOKEHHOCTBIO,
XPOMOCOMHBIE 00JIE3HU. Comarnueckue u
reHepaTUBHBIC MyTalluu. CTBOJIOBBIE KJIETKHU.
[Ipuntumnel 370poBOTO O0Opa3a KU3HHU, TUATHOCTHUKH,
NpOPUIAKTAKA M JICUCHHS] TEHETHYCCKUX OO0JIe3HEH.
Menuko-reHeTHYeCKOe KOHCYJIbTHPOBAHHUE. 3HAauYEHUE
MEUITMHCKOW TeHETUKH B MPEIOTBPAILICHUH U JICUCHUH
TeHETUYECKHX 3a00JIeBaHMI YCIOBEKa

HpaKTI/I‘ICCKOG 3aHATUC

Ne 8 «CocraBneHue 1 aHaIu3 poJOCIOBHBIX YEJIOBEKaY

Pa3nen 6. DBoIonuOH

Hasl OMoJIorus

Tema 6.1.
OBOJIIOIAOHHAS
Teopus
1 €€ MECTO
B OMOJIOTHH

Copeprxkanue ydeOHOro Marepuana

[Ipennocbuiku BOSHUKHOBEHUS 3BOJIKOLIMOHHON TEOPHH.
DOBOJIOIMOHHAA Teopusi W €€ MecTo B OHOJIOTHU.
BnusHue SBOJIOLMOHHOM TEOpPUM HAa  pa3BUTHUE
Ouosiornu U Apyrux Hayk. CBUIETEIHCTBA IBOJIIOIUU.
[TaneoHnTonornyeckue: MOCJIEI0BATEIbHOCTh
MOSIBJICHUST BUJIOB B TMAJICOHTOJOTUYECKON JIETOIHUCH,
nepexoHbie Gpopmbl. buoreorpaduueckue: cXoacTBO U
paznmuuue QayH u ¢GIOp MaTepUKOB M OCTPOBOB.
DOMOPHOIOTHYECKHE: CXOJICTBA U Pa3IUUYUsl YMOPHOHOB

pa3HbIX  BHUJIOB  TMO3BOHOYHBIX.  CpaBHUTENBHO-
AHATOMUYECKHUE: TOMOJIOTUYHBIE, aHaJIOTUYHbIE,
pPyYAMMEHTapHBIE OpraHbl, aTaBU3Mbl. MoOJEKyIspHO-
OMOXMMUYECKHUE: CXOJICTBO MEXaHU3MOB

HACJIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX
IyTEH y BCEX JKUBBIX OPraHU3MOB.

OpomonmonHass teopust Y. [lapsuna. IIpenmoceuiku
BO3HUKHOBEHHUs  JapBUHU3Ma. /[IBmKymme  cuibl
sBOMIIOIIMM ~ BUAOB 1o JlapBuHy  (M30BITOYHOE
pa3MHO)XEHHE TpU  OIPAaHUYEHHOCTH  PECYPCOB,
HeonpeaenéHHas M3MEHYUBOCTb, 6oprba 3a
CYIIIECTBOBaHME, €CTECTBEHHBINH 0TOOD)

Tema 6.2.
MukposBoaronus

Conepxanue yq4eOHOro MaTeprasa

Cunrernueckass Tteopusi dBomoruu  (CTO) wu  eé
OCHOBHBIE TONIOKeHUs. MukpooaBomtorus. [lomynsius
KaK eIMHUIA BUIA U DBOJIOIINH.

JBuxyme cunbl  ((haKTOPHI)IBOIIONUU  BUAOB B
npuposae. MyTallMOHHBIA Tpoliecc U KOMOWHATUBHAs
U3MEHYUBOCTh. [lomynsiiiuOHHBIE BONHBI M JApeid

reHoB. M3omsmusa u murparus. EctecTBeHHBIN 0TOOD —

OK 01,
OK 02,
OK 04
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HaIpaBJIAOINN ¢axTop OBOJIIOLUU. Dopmsbl
€CTECTBEHHOTO orbopa. [TpucnocobaeHHOCTD
OpPraHuM3MOB Kak pe3ynbTaT 3BoMonMU. Ilpumepsl
npucnocoOiaeHuii 'y opraHuzMoB. ApoMopdo3sl u
uanoananTaunu. Bug u BunooGpaszoBanue. Kputepuu
BU/IA. OcHoBHBIE (hopMbI BUJ1000pa30BaAHMUS:
reorpapuueckoe, 3K0JI0rH4ecKoe

Tema 6.3.
Makpo3Bonronus

Copepxanne yueOHOro Marepuana

MaxponsBosrorusi. PopMbl 3BONIIOLKU:  (UIIETHYECKAS,
JMBEpreHTHas, KOHBEPIeHTHas, napaJesbHasl.
Heob6parumocTts 3BOIIONINH

IpakTrueckoe 3aHsaTHEe (Ha BBIOOD MpernoaaBaTeris)

Ne 9 «CpaBHeHue BHAOB 1O MOPQOIOTHUECKOMY
KPUTEPHIO»

win «Omnucanue NpUCIOCOOIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJIBHOI'O XapakTepay

Pa3znen 7. BoO3HUKHOBEHHE U PAa3BUTHEC )KU3HU HA 3emuie

Tema 7.1.
3apoxaeHue
Y Pa3BUTHUEC KU3HU

CopepxaHue yaueOHOro Marepuana

JloHayuHble TpPEICTaBICHUS O 3apPOXKACHUU >KU3ZHU.
Hayunble runore3sl BO3HUKHOBEHUS KM3HU Ha 3eMile:
abuoreHes W naHcHepMusi. XUMHUYECKas 3BOJIOLHUS.
AOUOTeHHBII CHHTE3 OpraHMYeCKHX BEIIECTB U3
HEOPraHUYECKUX. DKCIepUMEHTAIIbLHOE
MOATBEPKJCHNE XUMHUYECKOW sBomonuu. HauanbHbie
sTanel Oumosiormueckoit sBomtouuu. l'umoreza PHK-
mupa. DopmupoBaHue MeMOpPaHHBIX CTPYKTYp U
BO3HUKHOBEHUE TPOTOKJIETKU. [lepBble KIETKHM U HX
3BoItOLMS. POPMHUPOBAHHME OCHOBHBIX TPYIIT KHMBBIX
OpraHU3MOB.

Pa3Bute xu3HM Ha 3emyle MO 3paM M IEPUOJAM.
Karapxeit. Apxeiickas ©W nOpOTEpO30OMCKas  3pBbI.
[Taneo3oiickass spa M e€ mepuoabl: KeMOpHUIiCKuil,

OpPJIOBUKCKHUH, CUITYpUICKH, JI€BOHCKHI,
KaMEHHOYTOJIbHBIH, IepMCKUI. Me3030iicKas 3pa u €€
MIEPUOLBI: TPUACOBBIH, FOPCKUH, MEJIOBOM.

KaiiHo30iickass spa M €€ MepuoAbl: NaJEOTE€HOBBIN,
HEOT€HOBBIN, aHTPOIIOT€HOBBI.

Tema 7.2.
Cucrema
OpPraHUYECKOro MUpA.
[Tpoucxoxnenue
YeJI0BEKA —
AHTPOIIOTCHE3

CopepxaHue yaeOHOTo MaTepuana

CucremMa OpraHMYeckoro Mupa KakK OTpakKeHHE
sBoMoIIMU. OCHOBHBIE  CHCTEMAaTHYECKHE TIPYMIIbI
OpraHU3MOB. XapakTepucTuka KJIMMaTa u
reojorudyeckux  mpoueccoB.  OCHOBHbIE — ATambl
OBOJIIOLIMM  PACTUTEIBHOTO M JKMBOTHOIO  MHpa.
Apomopdo3bl y pacTeHHil M XKUBOTHbIX. [losiBieHwUe,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.
OBOJIIOIIMSL  YeJOBEKa. AHTPONOJIOTHS Kak Hayka.
Pa3BuTHe npencTaBieHnii O IPOUCXOXKACHUN YEIOBEKA.
Metonel  u3yueHuss aHTpomnoreHeza. C(CxonactBa u
pa3iauuns 4eloBeKa M JKUBOTHBIX. CHCTeMaTH4ecKoe
MOJIO’KEHHE desoBeka. JIBmxymiue cuibl (QaxTopsl)
aHTponoreHe3a. HacienctBeHHass HM3MEHYMBOCTb U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHbIN 00pa3 >KU3HH,
W3TOTOBJICHUE OPYAUN TPY/a, MBIIIUIEHHE, PeYb

Tema 7.3.

Coneprkannie yueOHOT0 MaTepuaa

OK 01,
OK 02,
OK 04
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OCHOBHBIE CTaIUU
DBOJIIOINH YEJIOBEKA

OCHOBHBIE CTaguM ¥ BETBU DSBOJIOLUMU YeEJIOBEKa:
aBcTpanonureky,  YemoBek  ymenbid,  Yenosek
npsAMoxosuid, YemoBek HeaHJepTaabCckui, YernoBek
pa3syMHBII COBpPEMEHHOro Tura. Haxonku uckonaeMbix
OCTaHKOB, BpeMsi CYLIECTBOBAHMS, o0nacTb
pacmpocTpaHeHusi, 00bEM TOJOBHOTO Mo3ra, o00Opa3
YKU3HU, OPYIHSL.

UYenoseueckre pacbl. OCHOBHBIE OOJBIINE PaChl:
eBporeoniHas (eBpasuiickas), HETrpo-aBCTPAJIOHIHAsS
(3xBaropualibHas), MOHT'OJIOMHAs (a3uarcko-
aMepUKaHCKas). YepTsl MPUCTIOCOOIEHHOCTH
IIPEJICTaBUTENIE 4YEIOBEYECKMX pPAac K  YCIOBUSAM
cyliecTBoBaHMs. EAMHCTBO  yeloBeYecKHUX  pac.
Kpuruka pacusma

[IpakTuueckoe 3ansTue (Ha BRIOOp MpenoaaBaTeis)

No 10 «Bpemss u mnyTu pacceineHuss 4eslOBeKa IO
IUTAHETE»

win  «[IpucnocobieHHOCTh 4YeloBeKa K  Pa3sHbIM
yCIIOBUSIM Ccpelibpl. Binusinue reorpaguueckoii cpespl Ha
MOp(}OIOrHI0 ¥ (PU3NOJIOTHIO YETTOBEKa)»

Pa3nen 8. Opranusmsl

1 OKpY’Kalolas cpeaa

Tema 8.1.
DKonorus
Kak Hayka. Cpenpbl
JKU3HH.
DKOIOTrHYECKHUe
(dakTopbl

CopepxaHue yaueOHOro Marepuana

DKoJIOTHSl KaK Hayka. 3aJadyd U pas/eiibl SKOJIOTHHU.
MeTtonpl 9KOJIOTHYECKUX HCCJICTOBAHUM.
DKOJIOTHYECKOE MHPOBO33PEHUE COBPEMEHHOTO
yenoBeka. Cpenbl OOWTaHMS OPTraHU3MOB: BOIHA,
Ha3eMHO-BO3AYIITHAS, IMOYBCHHAS,
BHYTPUOpPraHU3MEHHas.  DKOJIIOTUYECKUE  (PAKTOPHI.
Knaccudukanus JKOJIOTUYECKHUX (dakTopoB:
abuoTuyeckne, OMOTHYECKHE ¥  aHTPOMOTEHHBIE.
[evicTBue JKOJIOTHYECKUX (dakTopoB Ha
OpraHu3Mbl. AGUOTHYECKUE dakTopsI: CBET,
TeMIiepaTypa, BJIQ)KHOCTb. DoTONEepHOAU3M.
[TpucnocoGnenus OpraHu3MOB K JICHCTBHIO
abmotnueckux (akTopoB. bBuonormyeckne PpUTMBL.
buornueckue (bakTopsI. Buapr OHMOTHYECKHX
B3aNMOJICHCTBHH: KOHKYPEHIIHS, XHUIITHUYECTBO.
[Tapazutusm, MYTYaJIu3M, KOMMECHCAJIN3M
(KBapTUpPAHCTBO,  HAXJEOHUYECTBO),  aMEHCAIM3M,
HelTpanu3M. 3HaueHue OMOTHYECKUX B3aWMOJEUCTBUMN
JUISL  CYHIECTBOBAHMSI OPTaHU3MOB B  IPHUPOIHBIX
cooOI1ecTBax

N

Tema 8.2.
DKOIOTrHYeCKHe
XapaKTEePUCTUKH
MONYJIALIMI

Conepxanue yq4eOHOro MaTeprasa

DKOJIOTHYECKUE XapaKTEPUCTUKU TIOTTYJISITIAH.
OcCHOBHBIE TIOKa3aTeId TMOMYJSIUU: YHUCIEHHOCTD,
IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, HPHUPOCT,
Murpanus. J[MHaMuKa YHCICHHOCTH TOMYJISIUNA U €€
perynsius

IIpakTHueckoe 3aHsTHE

Ne 11 «JIoacyéTr mIOTHOCTH MOIMYJISIUN Pa3HbIX BHUJIOB
pacTeHum»

OK 01,
OK 02,
OK 04,
OK 07

Pasznea 9. Coo0uiecTBa U 3K0JOrHYECKUE CUCTEMbI

10

Tema 9.1.
Coo0OmiecTBa

Copneprkanne y4eOHOro MaTeprana

Coo01mecTBO opranu3mMoB — OuoneHo3. CTpyKTypsl

OK 01,
OK 02,
OK 04,
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OpraHU3MOB,
9KOCUCTEMBI

OmolieH03a: BUI0Basi, MPOCTPAHCTBEHHAs, TpoduyecKas
(mumeBast). Buabl-nomuHaHThl. CBS3HM B OMOIICHO3E.
DKOJIOTHYECKUE CHCTeMBbI (3KOcUCTeMbI). [loHsTHE 00
sKocucTeMe u  OuoreomeHosze. DyHKIMOHATIbHBIC
KOMITOHEHTBI SKOCHCTEMbI: MPOIYLEHThl, KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BEIIECTB M MOTOK DHEPIHH B
skocucteme. Tpoduueckue  (IUIICBBIE)  YPOBHU
skocuctembl. [lumeBble menu u ceTtu. OCHOBHBIC
MOKa3aTelu DJKOCHUCTEMBI: Ouomacca, MNPOAYKLHS.
DKOJOTUYECKUE MUPAMHUJIBI: IPOTYKIINH, YHUCICHHOCTH,
O6uomMaccel. CBOICTBa JKOCHCTEM: YCTOWYHBOCTb,
camoperysinusi, pazsutue. CyKieccus

Tema 9.2.
[Ipupoansie
HKOCHUCTEMBI

Conepkanue y4eOHOro MaTepraia

[Tpupoanble 3KOCHCTEMBI. DKOCHCTEMBI pEK U O3Ep.
DKocucTeMa XBOMHOTO WM HIMPOKOJIMCTBEHHOIO Jieca.
AHTpPONOIreHHbIE  JKOCHCTEMBI.  ATPOIKOCHCTEMBI.
YpboskocucTeMbl. buosiornueckoe U XO03SHCTBEHHOE
3Ha4YeHUe arpo’KocucTeM U ypOO3KOCHCTEM.
buopaznoobpazue  kak  (QakTOp  YCTOWYMBOCTH
9KOCHUCTEM. CoxpaneHnue OMOJIOrUYECKOT0
pa3zHooOpa3us Ha 3emiie

Tema 9.3.
buocdepa —
riaodanbHas

3KOCHCTEMA 3eMIIH

CopepxaHue yaueOHOro Marepuana

VYuenue B. U. Bepnanckoro o Omocdepe. I'panutsi,
COCTaB U CTPYKTypa 6uocdepsl. XKuBoe BemecTBo u ero
¢ynkuuu. OcoOeHHOCTH OHMOChepsl Kak TI00alIbHON
9KOcUCTeMBbl. J[MHaMHU4eckoe paBHOBecME M OOpaTHas
cBsi3b B Omoctepe. KpyroBoporbl BemectB
OMOreOXMMHUYECKHE LUKIBI 3JeMEHTOB (yriepoaa,
azoTta). 30HaNbHOCTH Ouocdepsl. OCHOBHbIE OHUOMBI

CYIIH

Tema 9.4.
Bnusuane
AHTPOITOTEHHBIX
(dakTOpoB Ha

ouochepy

IIpodeccuonalbHO OpPHEHTHPOBAHHOE COJAEPAKAHHE
(comep:kaHMe NPHUKJIATHOTO MOAYJISA)

UenoseuectBo B Ouochepe 3emiu. AHTPONOTCHHbBIE
u3MeHeHus B Ouocgepe. ['mobGanbHble 3KOJIOTMYECKHE
po0OJIEMBI. CocyiiecTBoBaHMe MIPUPO/IbI u
yenoBeyecTBa. CoxpaHeHHe OHOpa3sHOOOpa3Hst Kak
OCHOBa YCTOHYMBOCTHU ouocdepsl. OcHoBa
palMOHATIBHOTO YIPaBIEHUS] MPUPOAHBIMU pecypcamu
U UX HCIOJb30BaHue. JloCTIKeHHsT OMOJIOTHH M OXpaHa
IPUPOIBI

[TpakTrueckoe 3aHsTue (Ha BRIOOP MPENogaBaTes)

Neo 12 «OTX01B1 MPOU3BOJACTBAY

Wi «IKOJIOTMYECKHUEe acleKThl MNpodecCHoHaIbHON
JESATEIBHOCTHY

WIN «IIpodunakruka npodeccroHalbHbBIX
3a00JIeBaHU»

win  «BausHNEe NpPOU3BOACTBEHHBIX (HaKTOPOB Ha
OpraHM3M YEJIOBEKa»

Tema 9.5.
Bnusiaue comuaabHO-
DKOJIOTHYCCKUX
¢dakTopoB Ha
3I0pPOBbE YEIIOBEKA

IIpodeccnoHaAIbHO OPUEHTHPOBAHHOE COAEP/KAHUE
(coneprkaHue NPUKJIATHOTO MOTYJIS)

3nopoBee W ero  cocrapistoue.  DaxTopsl,
IIOJIOKUTCIIBHO 158 OTpI/II_IaTeJ'IBHO BIIUAOIIINEC Ha
OpraHu3M  YeJIOBEKa. [IpobGnema  TEXHOTCHHBIX
BO3JICUCTBUI Ha 310pPOBbE yeJoBeKa

OK 07
IIK 5.1
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(37IeKTpOMarHuTHBIC ToJIs, ObITOBAs XUMMUS,
U30BITOYHBIE IIyMBI, pajWanus W T.I.). Amanranus
opraHu3mMa 4elioBeka K (pakTopaM OKPY>KAIOIIeH Cpeibl.
[TpuaIMIBI  POPMUPOBAHUS  370POBHECOEPETAIOIIETO
noBeneHus. dusnueckas akKTUBHOCTb U 370pPOBBE.
buoxuMnueckne actekThl palliOHAILHOTO MTUTAHUS

JlaGopaTopHble 3aHATHS

Ne 3 «YMcTBeHHast pabOTOCTIOCOOHOCTHY

i «BiausHue abuoTHuecKux (akTOpOB Ha YEIOBEKA»
(B KauecTBe TPUITEPOB, CHIDKAIOIIIUX
paboTOCTIOCOOHOCTD, UCII0JIb30BaTh YCIIOBHSI
OCYIIECTBIICHUSI MPOPECCHOHATBHONU JIESITEeIbHOCTH:
IyM, TeMIieparypa, pusnudeckas Harpy3Ka  T.J.)

Pa3nen 10. Cesiekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH

Tema 10.1.
Cenexims
KaK HayKa U MpoIecc

Copepxanue yaueOHOro Marepuana

Cenexuuss Kak Hayka M Ipolecc. 3apoKIeHue
cejiekuu U goMectukanusa. Yuyenue H. M. BaBuioBa o
LEHTpaxX MHOT000pa3us u MPOUCXOXKICHUS
KYJIbTYpHBIX pacTeHui. LIeHTpsl NPOUCXOKIECHUS
JOMalIHUX  KUBOTHBIX. CopT, TmOpoaa, IITaMM.
CoBpeMeHHbIE METOJIBI CEJICKIIMH. MaccoBbIit
U UHAUBUAYAJIbHBI OTOOPBHI B CEJIEKIIMU PACTEHUU U
J)KUBOTHBIX. OlleHKa 3KcTepbepa. BiIM3KopoacTBEHHOE
CKpelmmBaHue —  HWHOpuauHT. Yucras  JIMHUA.
CkpemMBaHve 4YHUCThIX JuHUM. ['erepo3uc, wim
rubpuanas cwia. HepojacTBeHHOE CKpeIlMBaHHE —
ayropunuur. OtnanéuHas rubpuausanus U e€ yCrexu.
HcKkyccTBEHHBIN MyTareHes u [IOJIy4YEeHUE
MOJMUIIONAOB.  JIOCTHKEHHUsI  CENEKLMU  PACTEeHMH,
YKUBOTHBIX U MUKPOOPTAHHU3MOB

Tema 10.2. bruorexHonorust kak oTpacib INPOU3BOACTBA. | 'eHHas
OcHOBBI WHXXeHepus. DT1anbl co3nanus pekomOunantaon JJHK u
OMOTEXHOJIOTUU TPaHCTEHHBIX OpraHu3MoB. KileTouHas WH)KeHEpHs.
Kiterounsre KYJbTYPBL. MHuKpOKIOHAIBHOE
pa3MHO)KEHHE pacTeHUH. KnonupoBanue
BBICOKOITPOYKTHUBHBIX CEJIbCKOXO035MCTBEHHBIX
OpPraHu3MOB. DKOJIOTHYECKHE M ATUYECKHE MPOOIEMBI.

I'MO — renetruecku MOAU(PUIIMPOBAHHBIE OPTAHNU3MBI
Tema 10.3. IIpodeccnoHanbHO OPHMEHTHPOBAHHOE CO/ACPIKAHHUE

buorexuonornn (comeprkaHue NPUKJIATHOTO MOTYJISA)

B ’KM3HU U podeccuu

OcHOBHBIE HAaIIPaBJICHUS COBPEMEHHOM OMOTEXHOIOTUN
B NpodecCHOHAIBHON  JICATeIPHOCTH  YelIOBEKa.
Metonsl OuorexHomorun. OOBEKTHI OHMOTEXHOIOTHH.
OTHKa OMOTEXHOJIIOTHUECKUX
U TEHEeTHYECKHX JKCIepruMeHTOB. [IpaBuna moucka u
aHagn3a OMO’KOJIOTHYECKOM uHpOpMAITUU
U3 pasIUYHBIX MCTOYHUKOB (HayyHas W y4eOHO-
Hay4JHas JTUTEpaTypa, CpecTBa MaccoBOM
uH(popmanuu, cetb UHTEepHET U Apyrue)

IIpakTHueckoe 3aHsTHE

Ne 13 Keiicbl Ha aHanmu3 HMHQOpPMAIMM O HAyYHBIX
JOCTIDKEHUSIX B OOJIACTH TE€HETHUYECKUX TEXHOJIOTUH,
KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

Ne 14 3ammra Keiica: NpeacTaBiIeHUE pe3yIbTaTOB

OK 01,
OK 02,
OK 04,
OK 07
IIK 5.1
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pelIeHus KeCcOoB (BBICTYIUICHHE C MPE3eHTaIE )

Pasznen 11. Pemenue KeiicoB B 00,1aCTH O0MOTEXHOJIOTHiA 6
Tema 11.1.1. IIpodeccnonaibHO OpPHEHTHPOBAHHOE COJAepP:KAHHE 6
buorexnonoruu (conep:kaHue MPUKJIATHOTO MOTYJIA)

B IIPOMBIIIJIEHHOCTH | Pa3BuTHe MNPOMBINIICHHOW OHOTEXHOJOTHMM U ee
NPUMEHEHHUE B KU3HM YEJIOBEKa, IMOUCK W aHau3
uH(pOpMalliKd U3 Pa3IMYHbIX HCTOYHHMKOB (Hay4dHas U
yueOHO-Hay4yHasi JMTepaTypa, CpeacTBa MaccOBOMU
uHpopmanuu, cetb IHTEpHET U Ipyrue)

IIpakTnueckue 3aHATUA 4
No 15 Keiicel Ha ananmu3 wHOpPMAIMH O Pa3BUTHU
MIPOMBINIJICHHONW OMOTEXHOJIOTHIA (TI0 MUHU-TPYIIIIaM).
No 16 3amura kelica: TpeACTaBICHUE PE3YyJIbTaTOB
pelieHns KecoB (BBICTYIUIEHUE C MPE3EHTalue)

Tema 11.1.2. IIpodeccnoHaibHO OPHEHTHPOBAHHOE COJAEP:KAHHE 6
CoumanbHo- (coaepikaHue MPUKJIATHOTO MOIYJIs1)
JTHYECKUE ACHEKThl | DTUYECKHE AaCIEeKThl pPa3BUTHs OHOTEXHOJOTHHA U
OMOTEXHOJIOTHIA NPUMEHCHHEe WX B OKH3HH  4YEJIOBEKa, IOWCK
U aHaiu3 WHQOpManuM W3 Pa3InYHbIX HMCTOYHHKOB
(HayyHass u y4yeOHO-Hay4Hasi JUTEparypa, CpelCcTBa OK 01,
MaccoBoi nHpopManuu, cetb HTEpHET U 1pyrue) OK 02,
[IpakTuueckue 3aHATUS 4 OK 04,
No 15 Keiicel Ha ananus3 uHOOpPMANUH 00 STHYECKUX OK 07
aCleKTax pa3BUTUS OWMOTEXHOJNOTMH (MO0  MHHH- IIK 5.1
rpynmnam).

No 16 3ammra keiica: IpenCTaBICEHHE peE3yJbTAaTOB
pelIeHns KecoB (BBICTYIUIEHHE C MPE3eHTaluen)

Tema 11.1.3. IIpojdeccnoHalbHO OPHMEHTHPOBAHHOE COAEPKAHME 6
Buorexnonoruu (conep:kaHue NPUKJIATHOTO MOAYJISA)
W TeXHHYECKHe Pa3Butne OMOTEXHOIOT U c IPUMEHEHUEM
CHCTEMBI TEXHUYECKHUX CUCTEM (OnounxeHepus,

ouonHdopmaTtuka, OWOHMKA) M HX MPUMEHEHHE B
KU3HM 4YeNOBeKa, MOWUCK M aHamW3 WHPOpMaluu H3
pa3IMYHBIX MCTOYHUKOB (HaydHas M ydyeOHO-HayuyHas
JuTepaTrypa, CpelICcTBa MaccoBOW WH(GOpMAIUU, CETh
WuTepHeT u 1pyrue)

ITpakTyeckue 3aHATUA 4
Ne 15 Keiicel Ha aHanmu3 MHGOPMALUU O Pa3BUTUHU
OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHUYECKHX CHUCTEM
(M0 MUHU-TpYIIaM).

Ne 16 3ammra keiica: NpenCTaBICHHE pe3yJbTAaTOB
peleHns KeCcoB (BBICTYIJICHHE C PE3EHTALIUEH )

IIpomexyTounas arrectaums (quddepeHIMPOBaHHBIN 3a4eT)

Bcero: 72

3. YCJIOBUSA PEAJIMBALINU JUCHUITIIMHBI

3.1. MaTepuaiabHO-TeXHUYeCKOe odecneyeHne

Jlist peanu3aiiiy TporpaMMbl JUCITUTIIMHBI TPEAYCMOTPEHBI CIIEITUATBHBIC TIOMEIICHHUS
[Tomemnenne kabuHETa COOTBETCTBYET TpeOoBaHWAM CaHMTAPHO-AIUIACMHUOIOTHYCCKUX
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npasus U HopMmatuBoB (CanlluH 2.4.2 Nel178-02): ocHaleHO THUOBBIM 000OPYJIOBaHHEM, B TOM
YUCJIEe CTICIUATM3UPOBAHHON y4eOHOM MeOeNbl0 M CpeICTBaMH OOYyUEHHsI, HEOOXOIUMBIMHU TSI
BBIMIOJTHEHUS TPEOOBAaHUM K YPOBHIO OJTOTOBKU O0YUYaOIIUXCSL.

Kabuner «buonorum» ocHaiieH o00pyAOBaHHEM: JTOCKOW y4ueOHOH, paboyrM MecTOoM
npenojaBaresisi, CTOJaMH, CTYIbSIMH (110 YHCIy OOydJarommxcs), Ikapamu A XpaHEHUs
pa3gaToYHOro JUJAKTHYECKOTO0 Marepuayia W JAp.; TEXHHYECKUMHU CPEACTBAMH OOy4YeHUS
(KOMITBIOTEPOM, CPEICTBAMU ayTUOBU3YATN3AINN, MYTbTUMEIUUHBIM IIPOSKTOPOM).

B cocraB y4eOHO-METOOUYECKOTO ¥  MAaTEPHATbHO-TEXHHUYECKOTO OOECIeUCHUS
porpaMMsl 0611e00pa3zoBaTesIbHON Y4eOHOM TUCHUTUTMHBI «BUONOTHsY BXOIAT:

- MHOTO()YHKIIMOHAJIbHBINA KOMIUIEKC MIPETo/1aBaTers;

- HarJIsAHbIe TOCOOUS (KOMIUIEKThI Y4eOHBIX TaOuIl, JIAKaTOB, IOPTPETOB BBIIAIOLIUXCS
YUYEHBIX U J1p.);

- UH(OPMAIIMIOHHO-KOMMYHUKATHUBHbBIE CPEJICTBA;

- OMOJIMOTEeUHBIH (HOHI.

3.2. Y4eOHO-MeTOAMYeCcKOoe odecredeHne

Jia peanusanuu mporpaMMmbl OUONIHOTEUHBINH (OHA 00pa30BaTENbHON OpraHU3aINH
JIOJDKEH MMETh MeYaTHBIC W/UITH AJIEKTPOHHBIE 00pa3oBaTebHble U HH()OPMAIIMOHHBIE PECYPCHI
JUTSL KICTIOJIB30BaHUs B 0Opa3zoBaTesbHOM mporecce. [Ipu dpopmupoBanunmn 6udnaroreynoro Gpoxaa
00pa30BaTebHOM OpraHu3aluy BbIOMPAETCS HE MEHEE OJIHOTO U3/IaHUs U3 IEPEUNCICHHbBIX HUXKE
MEYATHBIX M3AaHUNA U (WJIK) SJEKTPOHHBIX M3JIaHUIM B KayecTBE OCHOBHOTO, IIPHU 3TOM CIIMCOK
MOJKET OBITh JIONIOJIHEH HOBBIMH H3IAHHSIMH.

3.2.1. OcHOBHbBIE MeYaTHbIE H/WJIN 3JIeKTPOHHbIE H3TaAHUS
OCHOBHBIE HCTOYHHKH

1. buonorus. 10 knacc. ba3zoseiit yposens : yueOHuk / B. B. Tlaceunuk, A. A. Kamenckuii, A.
M. Py6moB [u ap]. ; mox pen. B. B. Ilaceunuka. - 6-¢ m3xd., crepeorwm. - Mocksa :
[Tpoceemenne, 2024. - 224 c. - (Jlunusa xwuznu). - ISBN 978-5-09-116776-4. - Tekcr :
anexkTpoHHbIi. - URL: https://znanium.ru/catalog/product/2174807

2. buomorus. 11-it kimacc. ba3oBeiii ypoBeHs : yueOHuk / B. B. Tlaceunuk, A. A. KameHckui,
A. M. PybmoB [u np.] ; mox pen. B. B. Ilaceunnka. — 6-e¢ m3xd., crep. — Mocksa :
[Tpocsemenne, 2024. — 272 c. : un. — (Jluaus xuznun). — ISBN 978-5-09-116473-2. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2157271

I[OHOJIHI/ITCJII)HBIC HCTOYHHUKH

1. Aradonosa, . b. buonorus. bazoBelii ypoBeHb : yueOHUK JUIsl 00pa30BaTeIbHBIX OPraHU3aLHi,

peanu3yrmux 00pa3oBaTenbHbIe TPOrpaMMbI cpeiHero npodeccruoHanbHoro obpasosanus / U.
b. AradonoBa, A. A. Kamenckuii, B. . CuBornazos. — Mocksa : [Ipocsemienue, 2025. - 273 ¢c. —
ISBN 978-5-09-124905-7. - Tekct : DIIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2201867

AragonoBa, . b. buonorus. ba3osslii yposens. [IpakTukym : yueOHoe nmocobue, paspaboTaHHOE
B KOMIUIEKTE ¢ y4eOHHKOM [Uis  OOpa30BaTENbHBIX  OpraHW3alyii, pPeaU3YIOIIUX
oOpa3oBaTeNbHbIE TPOrPaMMBI CpeTHero podeccnoHabHOT0 0oOpaszoBanus / M. b. AradoHnoga,
B. W. CusormnazoB. — 2-¢ u3j., crep. - Mocksa : [Ipocemenue, 2025. - 113 ¢. — ISBN 978-5-09-
124906-4. - Tekcr : anextponnsiii. - URL: https://znanium.ru/catalog/product/2201868

HNHuTepHeT-pecypebl

1. www. shio. info (Bcst 6uonorusi. CoBpemeHHasi OMOJIOTHSI, CTaThH, HOBOCTH, OMOJINOTEKA).

2. www.window.edu. ru (EnuHoe okHO J0CcTyma kK 00pa3oBaTelibHbIM pecypcam MHTepHeTa 1o
Ouosorun).

3. www.5ballov. ru/test (Tect aJ11 aOUTYpHEHTOB MO BCEMY IIKOJILHOMY KYPCY OHOJIOTHH).

4. www.vspu.ac. ru/deold/bio/bio.htm (TenekoMMyHHUKAITHOHHBIE BUKTOPHHBI 10 OHOIOTHH —
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https://znanium.ru/catalog/product/2174807
https://znanium.ru/catalog/product/2201867
http://www/
http://www.window.edu/
http://www.vspu.ac/

9.

9KOJIOTUH Ha cepBepe BopoHEKCKoro yHUBEpCHTETA).

www.biology.ru (buosorust B OTkpsiToM Kosuiemke. CalT COMEPKUT dIIEKTPOHHBIN yueOHUK
o 6uosnoruu, On-line TecTsr).

www. informika.ru (31exTpoHHBIH ydeOHUK, OOJIBIION CITUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buomornueckas kapTuHa Mupa. Pasaen KoMnploTepHOTo yueOHHKa, pa3pa-
00TaHHOTO B MOCKOBCKOM T'OCYIapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www.nature. ok. ru (Peaxue n ucuesaromme xuBoTHbIe Poccun — MpoeKT JKOIOTUYECKOT0
nentpa MI'Y um. M.B.Jlomonocoga).

www.kozlenkoa.narod. ru (s Tex, KTO yU4UTCS CaM U YYUT JPYTUX; OYHO U JUCTAHIIMOHHO,
OMOJIOTHH, XUMUH, APYTHM IIPEIMETaM).

10. www. schoolcity.by (bronorus B Borpocax u oTBeTax)
11. www.bril2002.narod. ru
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JJUCHUILIAHBI

KonTtpoais W omeHka pe3yiabTaTOB OCBOEHHUs 001e00pa3oBaTebHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHue OOHMX U MPO(EeCCHUOHATBHBIX KOMIIETEHIIMM MO pa3jesiaM U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oob6masi/mpodeccnoHabHasA
KOMIIeTeHIIUsI

Pa3zgen/Tema

Tun OLICHOYHBIX

MeponpusTHs

OK O01. BsiOupath cnocoOsI
peleHus 3aja4
npodeccCuOHATBHON
JESTSIIbHOCTH TPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Temner 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.41I1-o/ct, 9.5M-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cy»xaeHue 1o Borpocam
JEKLUUU

Pazpabotka rioccapus
3anojaHeHUe  CpaBHUTEIbHBIX
TadJIUIL

TectupoBanue

YcTHbI onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMEeHTOB, OHOJOrMYECKON
TEPMHUHOJIOTHUN U CUMBOJIMKH
NunuBunyansHas
camocCTosITeNIbHas paboTa
IIpencraBinenue  pe3ynbTaToB
MPAaKTUYECKUX padboT
KontposnbHble paboTbl

3amuTa TBOpUYECKUX padoT

3amura WHJUBUYAJIbHBIX
MPOEKTOB
Brimonnenune 3aJaHul

MIPOMEKYTOYHOM aTTECTALINKN

OK 02. Ucnonws3zoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemas TUCKYCCHSI IO

COBpPEMEHHBIE cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEKIHU

TIOUCKa, aHanmM3a | 71.73 81, 8.2, 9.1-9.3, | Paspaborka MeHTaNbHOM

EHQ)O MaIiu HHEPIPEREE T 04nl-oe, 9.5Tlore, 101, giﬁiﬁiﬂn?nrsﬁﬁz

u ’ UH()OPMAIIMOHHBIE 10.2,10.311-o/c, 11.11I-0/c 71abOpaTOPHBIX paboT

TEXHOJIOTUM IS BBITOJIHEHUS [IpencraBneHue  pe3ynbTaToOB

3a/1a4 npodeccuoHaIbHOM MPAKTUYECKHUX paboT

JeSITebHOCTH [IpencraBieHne yCTHBIX
COOOIIIEHUH C Mpe3eHTaluel,
MOJITOTOBJICHHBIX 10 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHTI0BaHHBIX
IperoiaBaTeseM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx1eHNE IO BOIPOCAM

B3aWMOJICHCTBOBATh u | 43,51-54,6.1-6.3,7.1-7.3, | AeKuuu

pa6 OoTaTb B KOJJICKTHBE H

8.1, 8.2, 9.1-9.3,

Hpe,Z[CTaBJICHI/IC PE3YyJIbTAaTOB

1
HpO(i)eCCI/IOHaJ'H)HO OPUCHTUPOBAHHOEC COACPIKAHUC (COI[Cp)KaHI/IG MPUKIIAJHOTO MO,HyJ'ISI)
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KOMaH/Ie 9.4I1-o/c, 9.5I1-o/c, 10.1, | mpakTHUeCKUX padboT
10.2, 10.311-0/c, 11.1II-o/c | 3aumra TBOPYECKUX paboT
3amura WHIMBUIYaTbHBIX
MIPOCKTOB
OK 07. CopetictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyxaeHue mo Bompocam
COXpaHCHHUIO OKpyXatomen | 4.1-4.3, 5.1-54, 6.1-6.3, | JICKIuH
Cpellbl, PECypcoCcOEPEIKECHUIO, 71-73, 81, 82 91-93 PaspaboTka riioccapus
MPUMCHSITh BHAHUA | g 41 /o 9 8[T-o/c. 10.1 3amoiNHeHHEe  CPaBHUTEIBHBIX
00 W3MEHCHUU KJIIMAaTa, ’ ' " | Tabmun
IPUHIAITBI OepexITUBOTO 10.2,10.311-0/c, 11.11I-0/c TectupoBanue
MPOU3BOJCTBA,  A(PPEKTUBHO YCTHBIN ompoc
JICUCTBOBATH JIUKTaHT Ha HCIOJIL30BAHUE

B UpPE3BBIY aMHBIX CUTyaluAaAXx

apryMEeHTOB, OHOJOrMYECKOH
TEPMHUHOJIOTMU U CUMBOJIMKH
NunuBunyanbHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue  pe3ynbTaToB
MPAaKTUYECKUX padboT
KonrtpomnbHbie paboThbl

3amuTa TBOpUYECKUX padoT
3ammra UHAWBUYaTbHbIX
IIPOEKTOB

Brinmonnenue 3aganuii
IIPOMEKYTOYHON aTTECTalluN

IIK 5.1
[TnanupoBaTh U OCYIIECTBISTH
yIOpaBiICHUE  JESATEIbHOCTHIO

MMOAYMHCHHOTI'O IIE€pCOHAIa

IT-o/c
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