Mpuioxenne 2.13
Kk OIIOII-ITI no cnenuaabLHOCTH
13.02.02 TemyocHadkeHHe U TENJIOTEXHUYECKOE 000PYy/I10BaAHUE

Padouasi nporpaMMa JUCHUIJIMHBI

«00/.13 BUOJIOTI'UsD»

2026 r.



COJAEP)KAHHUE ITPOI'PAMMBbI

1. OBIIAS XAPAKTEPUCTHUKA ..ottt e 3
1.1. llenp ¥ MECTO AMCUUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHOMN MIPOTPAMMBL........covrveneereenreenen. 3

1.2. [InanupyemMble pe3yIbTAThl OCBOCHUS JUCIIHILTIHBI .....c.veverveeserseeeeseessessessesnsessessessessessessens 3

2. CTPYKTYPA U COAEPXKAHUE JQUCLTIIIHBI ......coooiiiiiiiiniieieeeeesese e 9
2.1. TpynO0EMKOCTh OCBOCHUS JUCIIHTIIIITHBI ..vvvvevvesteesseessesseesseessenssessesssesssesssessessssesnsessesssenssenneenns 9
2.2. CONCPIKAHNUEC JTHCIIATIIIHTHBL. ....veeuverevesseesseenseessenssesseesseasseessesssessesssesssessessssensesssesssesssssseessenssenns 10
3. YCJIOBUA PEAJIM3ALINU JUCHUTIIIHDBI ... 21
3.1. MaTepuaibHO-TEXHUUCCKOE OOCCIICUCHUEC. .....veevveereerrrerreesseesseeseenseesseesseessessssssesssesssesssesssessenns 21
3.2. YUEOHO-METOMUUECKOE OOCCIIEUCHIIE .oc.vvvveeeeesiersreeessssreeeesssasesessssssssessssssssssessessassesesssssreees 21

4. KOHTPOJIb 1 OIEHKA PE3VJIbTATOB OCBOEHUA AVUCHUIUIUHBL............... 23



1. OBIIASI XAPAKTEPUCTUKA PABOYEM IPOT'PAMMBbI
YYEBHOM JUCHUILJINHBI «OY1.13 BUOJIOT US»
1.1. Ilesib 1 MeCTO JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hens mauctummmasl «OOJ1.13 buonorus» mnpeamnonaracT OBIaJcHUE OOYYAOIIMMHUCS
3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpraHW3alliyd KUBBIX CHCTEM pPa3HOTO paHTa;
npuoOpeTeHne yMEHHI HMCIOJb30BaTh 3TH 3HAHUS JUIsI TPAMOTHBIX JEUCTBUH B OTHOLIECHUU
00BEKTOB KMBOU MPUPOJIBI U PELICHUS PA3TUUHBIX )KU3HEHHBIX MPOOJIEM.

Huctunmmaa  «OOJ1.13  buonorus»  BkiIrodeHa B 00S3aTEIbHYIO — 4acTh
0011e00pa3oBaTeIbHOTO  IUKJIAa MPO(PECCHOHATILHOH  00pa30BaTeIbHOW  MPOTPaMMBI B
coorBerctBUM ¢ DPI'OC CIIO 1o cnenmanpHoctH 13.02.02 TenocHad:xeHne u
TeIUIOTeXHHYeCcKoe 000py/10BaHNe.

1.2. Ilnanupyembie pe3yJabTaThl 0CBOCHUS U CIUININHbBI

Pe3ynbraTthl OCBOCHMSI AMCHHUIUIMHBI COOTHOCSTCS C IUIAHUPYEMBIMH peE3yJbTaTaMHu
OCBOCHHMSI 00pa30oBaTeIbHON MPOTPaMMBbI, MPEACTAaBICHHBIMH B MAaTpPHUIE KOMIIETEHIIUN
BBIITYCKHHKA.

B pesynbpTaTe 0CBOCHUS TUCIUILIMHBI 00y4alOMIUNACs JOIDKEH:



Ko u I[lnanupyemMsble pe3yabTaTbl OCBOCHH S AUCHUNIIHHBI

HAHUMEHOBaHUe

(l)OpMI/lpyeMbIUX Oo6ue JMcHUNIMHAPHbIE

KOMIIeTeHIUii
OK O01. BwiOupats | JIudHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHUN O MECTE€ M POJIM OHWOJIOTHH
CHocoOBl  pemIeHus | TPYAOBOTO BOCIIMTAHUS: B CHUCTEME HAy4YHOTO 3HaHUS; (YHKUMOHAIBHOH 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 | JKHM3Hb, KIJIE€TKAa, TKaHb, OpraH, OPraHu3M, BMJI, IOILYJISALIHUS,
K pa3IMYHbIM | HHULIUUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIHHO BBIIIOJIHATE | SKOCUCTEMa, OHOLIeH03, Onocdepa; Mmetabonn3m (0OMEH BEelIeCTB
KOHTEKCTaM TaKylo JA€SITeIbHOCTb; U [peBpallleHue DSHEepruu), Tromeocra3 (camoperyisuus),

- HWHTEpeC K pa3iIuyHbiM cdepaM MnpodeccuoHaATbHON
JESTCIILHOCTH.

MeTtanpeaMeTHbIE pe3ynbTaThl IOJKHBI OTPAXKAaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNbHO (HOPMYIHUPOBATh U aKTyaJIM3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

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

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh MapaMeTphl

U KPUTEPUU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS

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

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMU y4eOHO-UCCIIeIOBATETBCKOM

U TPOCKTHOW JIEATENHHOCTH, HABBIKAMHU pa3perieHus

JIeSITENLHOCTD,
LIEJISM,

OLICHUBATb
OIICHUMBAaTb PHCKU

OuocuHTe3 Oenka, CTPYKTypHasi OpraHU3alys >KUBBIX CHUCTEM,
JTUCKPETHOCTD, CaMOperyJsLus, CaMOBOCIIPOU3BEICHHE
(penpoykuus), HACJIe/ICTBEHHOCTbD, U3MEHYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTUE, YPOBHEBAs OpraHU3aLUs.

ITP6 3. CdopMHpPOBAaHHOCTE YMEHMS PACKpBIBAaTh COJEpKaHHE

OCHOBOTIOJIATAIOIINX  OMOJIOTUYECKUX TEOPUH U  THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLIMOHHOM,
MIPOUCXOKICHHUS )KU3HU U YETIOBEKA.

I1P6 4. CcdhopMupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OMOJOTUYECKUE 3aKOHBI M 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 MMO3HAHUS, UCTIONB3YEMbIX B OMOJIOTUN: 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




po0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJM3UPOBATh 33J1a4y, BBIIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl s JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHH, 3a/1aBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

- QHAJM3WPOBATh IIOJIYYCHHBIC B XOJE PELICHUS 3aJa4u
pe3yJbTaThl, KPUTHYECKH OILIEHUBATh WX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;
pa3pabarbIBaTh IUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIM3a
UMCIOIINXCS MAaTePHAIBbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U MPAKTHYECKYI0 00J1aCTH KHU3HEIEATCILHOCTH,

- 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 OpPraHW3MOB, 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,
WHIUBHUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00pbObI 3a

CYyILIIECTBOBaHHE, €CTECTBEHHOIO O0TOOpa, BHUI000pa30BaHus,
IPUCIIOCOOJICHHOCTH OPraHM3MOB K cpesie OOWTaHUS, BIUSHHSA
KOMITIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX N3MEHEHHUH

B DKOCHCTEMax CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M MIpEeBpaIleHne YHeprun B buocdepe.

I[TP6 7. CdopMUPOBAaHHOCTh YMEHUS MPHUMEHSATH IOTYYECHHbBIE
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 I'PaMOTHOT'O TOBEJICHUS B OKpY KaroIllel IpupoaHOi
cpezie; MOHMMaHNE HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH JUIsl pallMOHAIBHOTO
MIPUPOJIOTIOITE30BAHHS.

ITP6 8. CcdopMupoBaHHOCTH yMEHHs pelaTb OMOJIOTHYECKHE
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 YMEHHH KPUTHYECKH OICHUBATH
uHpOpMalKi0 OMOJIOTUYECKOTO  COJEp)KaHMs, BKIIOYAIOLIYIO
TICEB/IOHAYYHBIC 3HAHUS W3 Pa3UYHBIX HCTOYHHUKOB (CpeicTBa

MaccoBO HMH(OpPMALMU, HAYYHO-TIOMYJISPHBIE MaTepUalIbl);
MHTEPIPETHPOBATH ITHUYECKUE ACTIEeKThI COBPEMEHHBIX
UCCIICIOBAaHU B OMOJIOTMM, MeAMLMHE, OMOTEeXHOJOTHH;




OKOJIOTHYCCKHUEC
110

paccmarpuBaTh  TJ100ajbHBIC
COBPEMEHHOCTH,  (OPMHUPOBATH
COOCTBEHHYIO MO3HIIUIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC
NUCbMEHHBIC W YCTHBIC COOOIIEHUS HAa OCHOBE OHOJIOTHYECKOU
UHQOpMAIIMM U3  HECKOJIBKMX  HCTOYHHMKOB,  I'PaMOTHO
UCII0JIb30BATh MOHATHITHBIN anmapaTt OHOJIOTHH

poOJIEMBI
OTHONIICHUIO K HHUM

OK 02.
Ucnonb3oBath
COBPEMECHHBIC
CpeIcTBa  IIOMCKA,
aHaJm3a

U UHTepIpeTaIuu
uHpOpMaLUN

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

JluyHOCTHBIE pE3yJbTAThl JOJIKHBI
IIEHHOCTH HAyYHOTO MTO3HAHUS
-c(hopMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHsS HAyKH M OOIIECTBEHHOM
MPaKTUKH, OCHOBAaHHOTO Ha JAaiore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETrO MecTa
B MOJIMKYJIBTYPHOM MHPE.

MeTtanpeaMeTHbIE pe3ynbTaThl IOJKHBI OTPAKAaTh:
OBnajeHne yHUBEPCAIbHBIMA YYCOHBIMU MTO3HABATEIILHBIMU
NENCTBUSIMU:

B) pabota ¢ napopmarmei:

OTpaXaTb B YaCTH:

- 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,
€€ COOTBETCTBHUE MPABOBLIM U MOPAJIbHO-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 SIBICHUH,
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 HCIIOJIb30BAHUS JTOCTHXKEHUI
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
MCIIONIb30BaTh TOHATUHHBIN anmnapar OMoJI0THI

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 u HCCIIEI0OBATENBCKYIO JIeITEILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeameTHbIe PE3YAbTATHI JOJKHBI OTPAXKaTh:
OsgnageHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JCUCTBUSIMU:

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
MpoBeJeHUST  OWMOIIOTUYECKOTO  OKCIIEPUMEHTA,  BBIIBIIKEHUS
TUTIOTE3, BBISBIICHUS 3aBHCHMOCTH MEXIY HCCICTyeMBbIMH
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 poJd € YYETOM MHEHUU YYaCTHUKOB

00CYKJ1aTh Pe3yIbTaThl COBMECTHOM pabOThI

OK 07.
ConeilicTBOBaThL
COXPAHEHUIO
OKpYyKaroleu

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
JKOJIOTUYECKON KYyJIbTYpHl, IOHUMAHUE BIMSHUA COLUAIBHO-
9KOHOMMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM

U COLMAIbHON Cpefbl, OCO3HAHUE IJI00AJIBHOIO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHWE U  OCYLICCTBICHME  JIEUCTBUM B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAHMs LieJeH yCTOMYMBOIO
pa3BUTHUS YEJIOBEYECTBA;

- AaKTUBHOE HENpUATHE JEHCTBUM,
OKpYKaroIleH cpese;

- 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 JACATCIbHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JeHUCTBUS
M0 ee JOCTIDKEHWIO: COCTaBIATh IUIaH  JIEWCTBHIA,
pacrpenensaTb poOJM € YyYETOM MHEHUHA YYaCTHUKOB

00CYyXJ1aTh Pe3yIbTaThl COBMECTHOM paboThI

ITP6 5. IlpuoOpeTreHne ombiTa MPUMEHEHHUS OCHOBHBIX METO]IOB
HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIIOrHU: 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 yYMEHHS BBIICIATH CYIIICCTBCHHBIC
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,
MUIACTUYECKOTO U DHEPreTHMYECKOT0 OOMEHa, XEeMOCHHTE3a,
MHUTO3a, ME€HO03a, OIUIOJJOTBOPEHHUS, Pa3BUTHS U Pa3MHOXKCHHS,
WHAUBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3a), 00pbObI

3a CyILECTBOBAaHUE, E€CTECTBEHHOIo OTOOpa, BUI000pa30OBaHUS,
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 TMPHUMEHSTH IOTYYCHHBIE
3HaHUS I OOBICHEHHS] OMOJIOTHYECKUX TPOIECCOB M SIBJICHUH,
JUISL TPUHATUSL MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM KU3HU
C uenblo obecrieyeHHs OE30MAaCHOCTH CBOETO 3I0pPOBbS U
3JI0POBbSI OKPYKAIOIIMUX JIIOAEH, COOMOACHUs 310pOBOro oOpasa
YKWU3HU, HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY’KAIOIIEH NPUPOTHON




cpezie; MOHMMaHUue HEOOXOJUMOCTH HCIOJIb30BAHUS JAOCTHKEHUN
COBPEMEHHOM OWOJIOTUM M OMOTEXHOJOTHH JUIS PAllHOHAIBHOTO
IIPUPOJAONOIL30BAHNS

IIK 4.3.
OcCylecTBISITh
OIICHKY
BBITIIOJTHEHHUS
TpeGOBaHUI TPaBUII
OXpaHbl Tpyla U
IIPOMBILLIIEHHOU
0€e30IMacHOCTH
00CITYy>KMBAIOIIETO
nepcoHaja
TEIUIOTEXHUYECKOTO
o0opynoBaHus u
CHCTEM TEIUIO- W
TOIUTMBOCHA0KEHUS

BJIAJICTh HaBBIKAMH MOJTyYeHUS WHPOpMALUU

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

U MHTEpIpeTalnio nHGHOpMaluu 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 LIeJbI0 o0OecreueHrus 0e30MacHOCTH
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 OMOTEXHONOTMH Ui PalMOHAIBHOIO
IPUPOJONOIB30BAHMS




2. CTPYKTYPA U COAEP KAHUE JUCHUITJINHbI

2.1. Tpy10eMKOCTb OCBOECHHS THCHUILTMHBI

Bun yueOHoii padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl TUCHHIITHHBI 72
B T.Y.

TeopeTHYeCKHe 3aHATHSA 47

NMpaKTHYeCKUe 3aHATHS 19

JIaGopaTopHbIe 3aHATHS 6

OcHOBHOE coepKaHUE 60

IIpodeccuoHaaibLHO OPMEHTHPOBAHHOE COIEP:KaHME (COep:KAHME TPUKIATHOTO MOTYJIsI) 12

IIpomeskyTouHast arTecTanms (MM gepeHIUPOBAHHBIN 3a4eT)

**k%
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2.2. Coaep:xanue I CUMILIMHBI

Oo0nem, Konanl
aK. 4./ KOMIIETEHIH i,
B TOM 4ucjie | ()OpMHUPOBAHU
HaumenoBanue Coaeprxanue yueOHOro MaTepuasa, NPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA, B (popme 10 KOTOPBIX
pa3esioB U TeM Kypcoesas paboma (npoexm) NMPAKTHYECK | CHOCOOCTBYeET
oit 3JIEMEHT
MOATrOTOBKH, | TPOrpamMMbl
aK. 4.
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Pa3nes 1. buonorus kak Hayka. 2KuBble ccTeMbl M HX OPraHHU3alus 2
Tema 1.1. CopepxaHue yaueOHOro Marepuana 2
buonorus buonorus — Hayka o xuBoi npupoje. CBsi3u OMOJIOTHH C 00IIECTBEHHBIMU, TEXHUYECKUMU U
B CHCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHM, Gpuiocopue, pesuruen, STUKOH, 3CTETUKON U MPaBOM.
Oobmas Ponp Oumonormn B (GOpMHPOBAaHMM COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTYECKHUX HAYK.
KU3HU MeTtoibl MO3HAHMS JKUBOM MpPHUPOAbI (HAOIIOAEHHE, SKCIIEPUMEHT, ONHUCaHHUE, U3MEPEHUE, OK 02
KJaccu(uKalus, MOIEIMPOBaHUE, CTATUCTUYECKasi 00pabOTKa TaHHBIX ).
JXKusble cucteMbl (OMOoCHCTEMBI) Kak MpeaAMeT u3ydeHust Ononoruu. OTianune KUBBIX CUCTEM
0T Heopranuueckoi nmpupoasl. CBoicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHHU OpraHu3alNH OouocucTeMm: MOJIEKYJIIPHO-TEHETHYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OHMO - T'eOLEeHOTHYECKUH),
6rochepHbIit
Pa3nes 2 XuMH4YEeCKHI COCTAB M CTPOCHHE KJICTKH 10
Tewma 2.1. Copnepkanne ydeOHOro MaTeprana 2
XUMUYECKUH COCTaB | XMMHUYECKHI COCTaB KJIETKH. XHUMHUYECKHE JJIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOIIIEMEHTEI.
kieTku. Boxa Bona m MuHepanpHble BemiecTBa. @YHKIIMM BOJABI U MUHEPAJIBHBIX BELIECTB B KIIETKE.
U MUHEPAJIbHbIE [Tonnepxanue ocMOTHYECKOTO OanaHca
BEIECTBA IIpakTuyeckoe 3aHsATHE" 1
Ne 1 «buonoruueckass poiab MHUHEPAIbHBIX BEIIECTB B 00ECHEUEHHH >KU3HEIESTEIbHOCTU OK 01, OK 02,
OpraHU3MOB, MPOSIBIICHHUS ArcOaTaHca MUHEPATbHBIX JJIEMEHTOBY OK 04

1 v
Yacel J'Ia60paT0pHI)IX pa60T 1 MMPAKTUYCCKUX 3aHATHUU YUYTCHBI B COACPIKAHUN y‘{€6HOFO Marepuaia 1 BXOIST B O6HIC€ KOJIMYCCTBO 4aCOB 110 TEMC.
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Tema 2.2.
bunonornuecku
BaKHBIC XMMHYCSCKHE
COCIMHEHUS

Conepkanue yaeOHOro MaTepHrasia

benku. CoctaB u crpoenue 06e1K0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHuMbie U
3aMEHHMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpHl OEIKOBOIA
MOJICKYJbI (TIepBUYHAS, BTOpUYHAS, TPETHUYHAS M YETBEPTUYHAs CTPYKTypa). XMMHUECKHE
cBoiictBa OenkoB. buonmornyeckue QyHkuun OenkoB. DepMEHTHI — OHOJOTUYECKHE
karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHU(PUUHOCTD.
Kodepmentsr. Butamunsl. OTinnunst pepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTopoOB.
VYrneBoapl: MOHOcaxapuabl (TJIHOKO3a, pubo3a U ne3okcuprbos3a), Aucaxapujsl (caxaposa,
JaKTO3a) M ToJMcaxapuisl (Kpaxmall, TIHKOTeH, LeJUIono3a). buonorndeckue ¢GyHKIUN
yraeBonoB. Jlunuael:  Tpuriuuepunbl, Gochomunuabl, crepounsl. [ uapodunbHO-
runpodoOHbIe cBoiicTBa. buomornueckne ¢ynkuun mmnumoB. CpaBHEHHE YIIIEBOJOB,
OeNKOB W IMMUIOB Kak HMCTOYHHUKOB sHepruu. Hyxnewnosbie kucnotsl: JJHK u PHK.
Hyxneotuasl — MoHOMepbI HyKIeMHOBBIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u
dbyukin PHK. AT®: ctpoenue u pynkuuu

JlaGopatopHsbie 3aHATHS (Ha BEIOOD MPEIo1aBaTeNs)

Ne 1 «Onpenenenue Butamuaa C B IpOAYyKTaxX MUTAHUS»

win «OnpeeneHie HaluIus KpaxMaia B IpOAyKTax MUTaHUsS

i «['uapopmnbHO-THIPOGOOHBIE CBOWCTBA JTUITHIOBY

win «M3yyeHne KaTaJuTHYECKOW AaKTUBHOCTH (EepMEHTOB (Ha MpHUMEpe aMWiIa3bl MU
KaTaJyiasbl)»

Tema 2.3.

CtpyKTypHO-
GbyHKIMOHATIbHAS
OpTaHu3aIysl KIETOK

CopepxaHue yaeOHOro MaTepuana

[Mutonorus — Hayka o kierke. Kinertounas Teopust — mpuMep B3auMOAECHCTBUS Uiel U (paKToB
B HAyYHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKH.

Knerka kak nenoctHast xuBas cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYyTas HapyKHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oernka.

Tunel KIETOK: dyKapuoTHYecKas U mpokapuoruyeckas. (OCOOEHHOCTH CTPOECHUS
npokapuoTuyeckoi kierku. Kierounass crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
kJeTKi. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOU M TpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJIETOYHas CTEHKa, TMIIMKOKaIMKC, uX (yHkiuu. I[lmazmaruueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKITUH.

[lutoriasma u ee opraHounasl. OmgHomemOpaHHble opranounsl kietku: OIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWIBI KJIETKHA: MHUTOXOHIPHM, IUIACTHJBIL.
[Tpoucxoxxaenne MUTOXOHApPUN M miactu]. Buasl mnactun. HememOpaHHBIE OpraHOMABI
KJIETKH: PHUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUONIH, PECHUUYKU, KIYTUKUA. DOYHKIHUH
OpraHOMJOB KJIETKU. BKiltoueHus.

Anpo — perynsaropusiii ieHTp kieTku. CTpoeHue siapa: siaepHas 000J04YKa, KapHoIliazMa,
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XPOMATHH, SJIPBIILIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlaGopaTopHbie 3aHATHS (Ha BBIOOP MTPENO1aBaTeIs )

Ne 2 «Ctpoenune kieTku (pacTeHUs, )KUBOTHBIC, TPHObI) M KJICTOYHBIC BKIIFOUEHUS (Kpaxmall,
KapOTUHOM/IBI, XJIOPOILIACThI, XPOMOILIACTHI)»

wii «M3ydeHne cTpoeHus KJIETOK pacTeHHi, )UBOTHBIX U OaKTepuil MO MUKPOCKOIIOM Ha
TFOTOBBIX MUKPONpENapaTax U UX OIMUCAHUE»

i «[IporuriaeMocts MeMOpaHsbI (TUTA3MOJIHN3, ICTIIIA3MOJIN3 )

Paszngea 3. dKusHeaeaATeIbHOCTh KJIETKHA

[ep}

Tema 3.1.
OO0OMeH BelecTB
U TIpeBpalieHue

SHEPrUu

B KIIETKE

Conepkanue y4eOHOro MaTepuaia

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIIALINSA (TUTACTHYECKUI OOMEH) U TUCCUMUIISITUS
(oHepreTHyeckuii OOMEH) — B CTOPOHBI €IMHOTO Tporecca MeTabonau3ma. Poib 3aKoHOB
COXpaHEHMs BEIECTBA W SHEPIWU B TOHMMAHMU MeTabonmu3Ma. THrbl oOMeHa BEIEeCTB:
aBTOTPOHBIA U TeTepoTpodHBIA. Poilb (epMEHTOB B OOMEHE BEHISCTB H IPEBPALICHUH
sHeprun B kietke. PorocuHre3. CBeroBas m TemHOBas (aszbl dorocuHTesa. Peakumu
¢dorocunTesa. dpdexkruBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emIie.
Bnusiaue ycnoBuil cpeipl Ha (JOTOCHHTE3 M CIIOCOOBI TOBBIMICHUS €r0 MPOIYKTHBHOCTH Y
KYJIbTYPHBIX pacTeHHH. XeMOCHUHTEe3. XEMOCHHTE3Upylollue OakTepuu. 3HayeHUE
XEMOCHHTe3a JJIs )KU3HU Ha 3eMIIe.

DHepreTHyeckuii OOMEH B KIIETKe. PaciienieHre BemecTB, BbIACICHHE H aKKyMYJIHPOBaHUE
SHEPIUU B KIIETKE. DTalbl 3HepreTuyeckoro oomeHa. I'nukonus. bposkeHue u ero BHIBL
Kucnoponnoe okucnenue, i KieToyHoe nbixaHue. OkucinutenbHoe GochopuinpoBaHHe.
O} PeKTUBHOCTH SHEPTrEeTHUECKOro 0OMEeHa

Tema 3.2.
Buocunres Oenka

Copepkanne y4eOHOro Matepuana

Peakiun wmatpuuHoro cuHre3a. [enermueckas wuHpopmamus u JHK. Peanuzauums
reHeTHYeCKON nHpopManuu B KieTke. [ eHeTnueckuit Ko 1 ero cBocTBa. TpaHCKpUTIIIUA —
marpuunblii  cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TpPaHCIALMM.
KoaunpoBanue amuHokucnot. Ponas pubocom B OnocuHTese Oenka

IIpakTHueckoe 3aHsTHE

Ne 2 «Pemenne 3aa4 Ha ONpCACIICHNUEC TOCIICAOBATCIbHOCTHU HYKIICOTUIOBY

Tema 3.3.
Bupycel

Conepxanue yq4eOHOro MaTeprasa

Hexknerounslie ¢popmsl ku3Hu — BUpychl. Mcropust otkpbiTst BupycoB (/. U. MBanoBckwmii).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO 1uKJa BUpycoB. bakTepuodaru. bonesnu pacrenuii,
KMBOTHBIX M 4€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHnoaedunura yenoseka (BUY)

— Bo30yautens CIIM/a. [IpoduakTuka pacnpocTpaHeHus: BUPYCHBIX 3a00J1eBaHMIl

OK 01, OK 02,

OK 04

Paznen 4. PasMHoKeHHe U MHHIMBHYaJbHOE PA3BUTHE OPTaHU3MOB

Tema 4.1.

| Coneprxanue yue6HOro Matepuana

OK 01, OK- 2,
OK 04
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JKW3HEHHBII LIUKI
KJIETKU

Knerounsnii 1uKi, WIM SKA3HEHHBIH IMKI KieTku. MuHtepdaza u muros. Ilpomeccsl,
npoTekaromue B uHTepdasze. Perumkanus — peakuus marpuunoro cuaresa JJHK. Ctpoenune
XpoMocoM. XpOMOCOMHBI HA0Op — KapuOTHN. [UTIIIOMIHBIN M TalIOWIHBI XPOMOCOMHBIC
HaOopbl. Xpomaruiel. lLluTOnOruueckue OCHOBBI PAa3MHOXKEHUS W HMHAWBUYaJIbHOTO
pa3BuTusl opraHusmMoB. Jlenenwe kmetkn — Muto3. Cragum wMmurosa. [Iponeccsi,
IPOUCXOJAIINE HAa pa3HbIX CTagusAX MHUTO3a. DBHOJOrMYECKHl CMBICH  MMTO3A.
[TporpamMmmupyemas ru0esnb KIETKH - alloNnTo3

Tema 4.2.
DopMBI Pa3MHOKECHUS
OpPraHHU3MOB

CopepxaHue yueOHOro Marepuana

@opMbI pa3MHOKEHHUS OPraHU3MOB: Oecronoe U mojoBoe. Busl 6ecrnoioro pasMHOKEHUS:
JieJIeHHEe HaJBOE U MIOYKOBAaHUE OJHO U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €TI0 3HAYEHUE IS CENICKIINH.
[TonoBoe pa3mHOXkeHHUe, ero oTnuus ot Oecrionoro. Meiio3. Cranuu meiio3a. Ilpouecchst,
MPOUCXOAIIME Ha cTagusax wmeinos3a. lloBenenne xpomocom B menose. Kpoccunrosep.
buonorudeckuil cMbici U 3HaueHHE Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y JKMBOTHBIX. ITomoBEIe skene3bl: CEMSHHUKH U STMYHHKH. O6pa3OBaHI/IC H pa3BUTUC
IOJIOBBIX KJIETOK — TraMeT (CrepMaro3oui, SHLEKIeTKa) — CIIepMaTOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [laprenorenes

Tewma 4.3.
NupuBunyansHoe
pPa3BUTHE OPTraHU3MOB

CopepxaHue yaueOHOro Marepuana

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHaIbHOE pa3BUTHE (3MOpHOreHe3). DTallbl
SMOPHOHAILHOTO Pa3BUTUS Yy IMO3BOHOYHBIX JKMBOTHBIX: JpoOJeHHE, TIacTpyJisiLus,
opranorere3. IlocTomMOproHanbHOE pa3BuTHE. THIBI TTOCTIMOPHUOHAIBHOTO Pa3BUTHS:
npsMoe, HerpsiMoe (JIMYMHOYHOe). BnusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKJAEHHbIE ypojacTBa. Poct u pasButue pacteHuil. OHTOreHes
IIBETKOBOI'O PAaCTE€HUs: ABOMHOE OIUIOAOTBOPEHHE, CTPOEHHE CEMEHHU, CTANH Pa3BUTHS

[IpakTueckue 3aHATUS

Ne 3 «MHpexmonnble 3a001€BaHMs U SMUAEMHUH B HCTOPUU YEJIOBEUECTBAY
Ne 4 «BakuuHanust Kak npo(uIakTHKa HHPEKIMOHHBIX 3a00JIeBaHUN»

Pa3nes 5. HaciecTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEJOBAHMUS

CopepxaHre yaeOHOTo MaTepuana

[Tpeamer u 3amaun reHeTUKU. Poib MUTONOTHU UM SMOPHOJIOTUU B CTAaHOBJICHUU T€HETHKU.
Bxian poccuiickux M 3apyO€XHBIX YYEHBIX B pa3BUTHE TE€HETUKU. MeToabl T€HETUKU
(ruOpHUIOIOTHYECKUH, IIUTOICHETHUYECKUH, MOJIEeKyIsIpHO-TeHeTHueckuil). OCHOBHbBIE
reHeTUYecKre NoHATHA. [ 'eHeTndyeckasi CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEelIBaHH.
3aKOHOMEPHOCTH  HAcl€AOBaHUs  IPU3HAKOB,  yCTaHOBIEHHble [.  Mennenem.
MonoruOpusiHoe ckpeluBaHue. 3aKOH €IUHO00pa3us THOpPUAOB IEPBOrO IMOKOJIEHHMS.
ITpaBwiio JOMMHHMpOBaHMs. 3aKOH PACLIEIUIEHUs NPU3HAKOB. ['MIIOTE3a YMCTOTHI Tramer.

OK 01, OK 02,
OK 04
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[TonHOE M HEMoJMHOE NOMUHHMpOBaHME. [IMTrHOpUIHOE CKpelluBaHuE. 3aKOH HE3aBHCHUMOTIO
HacCJICAJOBaHUsA IIPHU3HAKOB. L[I/ITOFCHCTI/I‘ICCKI/IG OCHOBBI III/IFI/IGPI/II[HOFO CKpCIIMBaHM.
AHanusupyromiee CckpeliuBaHue. lcnonp3oBaHHE aHAIU3UPYIOMIETO CKPEIIMBAHHS IS
OTIpeIeNIeHUs] TEHOTUIIA 0COOH

HpaKTI/I‘IeCKOG 3aHATUC

Ne 5 Pemenue 3amady Ha ONpenelIeHHE BEPOATHOCTH BO3HMKHOBEHMS HACIEACTBEHHBIX
IPU3HAKOB IIPU MOHO-, JAM-, HOJUTHOPHUIAHOM U aHAIM3HUPYIOIIEM CKpELIMBaHUM,
COCTABJICHME T'€HOTUIIMYECKHUX CXEM CKPEIMBaHUs

Tema 5.2.
CuremineHHoe
HACJICOBAaHUE
MIPU3HAKOB

Conepkanue yaeOHOro MaTepraia

CueruieHHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o cCLEIUIEHHOMY
HAcJICI0BaHUIO TeHOB. HapylieHue cLeuieHuss TeHOB B PE3yJbTaTe KpPOCCHUHIOBEpA.
XpoMOCOMHasi TEOpUsl HACJIeACTBEHHOCTH. | 'eHeTHuecKkue KapThl.

I'enetnka moma. XpoOMOCOMHOE OIPENENICHUE MOJa. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble U rereporameTHble opraHu3mbl. HacienoBanue MpHU3HAKOB, CLEIUICHHBIX C
10JIOM

HpaKTI/I‘ICCKOG 3aHATUC

No 6 Pemenue 3amauy Ha OIpeneieHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIIECTBEHHBIX
NPU3HAKOB TMPHU CLEIUICHHOM HACJEJIOBAaHUHU, COCTABIIEHUE TIEHOTUIIUYECKUX CXEM
CKpEITUBaHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYHUBOCTHU

CopepxaHue yaeOHOTo MaTepuana

N3meHunBOCTh. BHibl N3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HaclieIcTBeHHas. Poib cpeasl B
HEHACJIEJACTBEHHON W3MEHUYMBOCTU. XapaKTePUCTHKA MOJU(PUKAIUOHHON H3MEHUYHMBOCTH.
BapuanuoHnHssil psa v BapuanmonHas kpuBas. Hopma peaknuu npusHaka. KonnuectBeHHbIe
M Ka4eCTBEHHbIE TIPU3HAKM U HX HopMa peaknuu. CBoiicTBa MOAU(PUKAIIMOHHON
W3MEHYHBOCTH.

Hacnencresennast, MM TeHOTHIHWYECKAs HM3MEHYHMBOCTH. KomMOMHATHBHAsS HW3MEHYUBOCT.
Meiio3 U TONOBOI Mmpolecc — OCHOBA KOMOWHATUBHOM W3MEHYHBOCTH. MyTalmoHHAs
M3MEHYHBOCTh. Kiaccudukamus MyTamuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa n
OpPUYMHBL  MyTalnuil. MyTareHHsle  (QakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacJeqCTBEHHOU N3MEHYUBOCTH
H. 1. BaBunona

IIpakTHueckoe 3aHsTHE

Ne 7 Pemenue 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUA HACIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX BSaHMOJIGfICTBPIfI T'€HOB, COCTaBJICHHUC TI'CHOTHUIIMYCCKUX
CXCM CKpCIIHMBAHUSA

Tema 5.4.

Coneprkanne y4eOHOro MaTeprana
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I'eHeTnka yenoBeka

'enetuka uenmoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOJbl TEHETHUKH 4YEJIOBEKa:
TeHEAIOTUICCKUH, OJIM3HENOBBIA, IMTOTCHETUYCCKUM, OMOXMMHYECKUN, MOJICKYISIPHO-
reHerndeckuii. CoBpeMEHHOE OIpe/eieHUE TeHOTHUIA: MOJHOTEHOMHOE CEKBEHUPOBAHHUE,
TeHOTUITUPOBaHUE, B TOM uucie ¢ nomorbio [111P-ananu3a. HacnencTBenHble 3a001eBaHMS
YeJIOBeKa: TEHHbIC OOJie3HH, OOJIe3HM ¢ HACJIEACTBEHHOW MPEeapacioIoKeHHOCTHIO,
XpoMocoMHBIe Oonie3Hn. CoMaTH4ecKHe W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIETKH.
[IpuHtMIIBI  340pOBOTO  O0pa3a JKW3HW, JMArHOCTHUKH, NPOPHIAKTHKA U  JICUCHUS
TCHETHYECKUX  OoliesHed.  MeauKo-TeHEeTHYEeCKOe  KOHCYJIbTHpPOBaHHWE.  3HAUCHUE
MEIUIIMHCKOM TEHETHMKH B TPEIOTBPAIICHHWH W JICUCHWH TEHETHYECKUX 3a00JIeBaHUN
YyeJsioBeKa

IIpakTHueckoe 3aHsATHE

Ne 8 «CocraBiieHre 1 aHalIN3 POAOCIOBHBIX YCJIOBCKA»

Pa3znen 6. IBoJonuoH

Has OHoJIorus

Tema 6.1.
OBOIIOIMOHHAS
TeopuUs
U €€ MECTO
B OHOIOTHHU

CopepxaHue yaeOHOro Marepuana

[IpeanochbUIKM BOZHUKHOBEHUS IBOJIIOIIMOHHOM TEOPUU. DBOJIOIMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BnusiHME SBONIOIMOHHOM TEOpUM HA Pa3BUTHUE OMONOTHMM U JIPYTHX HayK.
CaunerenbcTBa 3BooLUH. [laneoHTONOrMYECKHE: [TOCIIE0BATEIBLHOCTD MTOSIBJICHHS BUIOB B
MAJICOHTOJOTUYECKON JIeTONUCH, nepexonHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue dayH u (GIop MATEPUKOB U OCTPOBOB. DMOPHUOIOTHYECKHE: CXOJICTBA U PA3TUUHS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHBIC, PYIAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJIEKYIIPHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTel y Bcex
JKUBBIX OPTraHU3MOB.

OpomononHass Teopusa Y. Jlapsuna. Ilpeanocbulku BO3HUKHOBEHHSI JapBHHHU3MA.
JBwxymue Cuiabl JBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE TIpU
OTPAaHUUYEHHOCTU PECYPCOB, HeolpeaenéHHas M3MEHUYHUBOCTh, O0pb0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuKpO3BOTIOLMSA

Conepxanue yq4eOHOro MaTeprasia

Cunternyeckas teopus sBosonnu (CTD) u e€ ocHOBHBIE MOJOKEHUS. MHUKPOIBOIIOLHS.
[Tomynsiiust Kak eAMHHIIA BUJA U SBOJIOIHH.

JBmwxyume cuibl ((hakTOphI)IBOIIONUK BUAOB B IpHpoJe. MyTalMOHHBIN mpolecc u
KOMOMHATUBHAsT W3MEHUYUBOCTh. llomynsiunoHHble BOJHBI W apeiid reHoB. W3omsmus u
murpauusa. EcrecTBeHHbII o0TOOp — HampaBistomuid  Qakrop sBomoruu.  Dopmbl
ecTecTBeHHOro otoopa. IIpucrnoco0nIeHHOCTh OpPraHu3MOB KakK pe3yjiabTaT 3SBOJIOIHH.
[Tpumepsl mpucnocobieHnii 'y opraHu3moB. ApoMop¢o3bl M uauoagantauu. Bug u

OK 01, OK 02,
OK 04
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BU000pazoBanue. Kpurepuu Buna. OcHoBHBIC POpMBI BHI000pa30oBaHus: reorpaduyeckoe,
IKOJIOTUYECKOE

Tema 6.3.
Makpo3Bosronus

Conepkanue yaeOHOro MaTepHraia

MakposBomonus. Dopmbl  3BoNOLMU:  (puUmeTHUECKas, IUBEPreHTHas, KOHBEPreHTHas,
napayensHas. HeoOpatumMocTs 3BOMIONMN

[pakTrueckoe 3ansaTHe (Ha BBIOOD MperoaaBaTeris)

Ne 9 «CpaBHenue BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIO»
win «OnucaHue NpUCcnoco0IEHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepay

Pa3nen 7. Bo3HnKHOBeHHe W Pa3BUTHE )KU3HH HA 3emJie

[ep}

Tema 7.1.
3apoxaeHue
Y Pa3BUTHE KU3HU

Copnepxkanue ydeOHOro Marepuana

JloHay4HBIE NpEACTABIEHUS O 3apOXKACHUU XU3HU. HaydHble rHmoTre3sl BOZHMKHOBEHHS
JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMmus. XuMudeckas 3BOIoLusA. AOMOreHHbIN CHUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XUMHYECKON DBOJIIOIMK. HavanepHble dTambl OMoorndeckoil »somronmu. I umoreza PHK-
mupa. dopmupoBaHre MEMOpAaHHBIX CTPYKTYp M BO3HMKHOBEHHE INpPOTOKIETKH. [lepBble
KJIETKHM U UX dBOJIOLMsA. POPMUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paMm u nepuogam. Karapxei. Apxeickas 1 NpoTepo30ncKas
apbl. [laneosolickas spa u €€ mnepuoabl: KeMOPHICKUI, OpPIOBUKCKHUNA, CHIIYpPUNHCKUM,
JIEBOHCKMI, KAMEHHOYTOJIbHBIN, NTepMCKHi. Me3030icKas dpa U €€ MEPUObl: TPUACOBBIM,
IOpCKUii, MenoBoW. KaitHo30lcKkass 3pa W €€ mNepuoibl: MaJeOreHOBBIM, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpTraHu4Ye€CKOro Mupa.

IIpoucxoxaeHue
YEJI0OBEKa —
aHTPOIIOrCHE3

Copepkanne y4eOHOro Matepuana

CucremMa OpraHM4eckoro Mupa Kak oTpakeHue 3BoNoUuU. OCHOBHBIE CHCTEMATHUYECKUE
IpyHIbl OpraHU3MOB. XapaKTepUCTHKA KIMMaTa U IeoJIoTMYecKuX IpoieccoB. OCHOBHBIE
ATambl HBOJIOIHMHM PACTUTENBHOTO W KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUU H
JKUBOTHBIX. HO?[BJ'IGHI/IG, pacuBET U BBIMUPAHUEC I'PYIIT ) KUBBIX OPTraHU3MOB.

DOBOJNIOIUSL  YeloBeKa. AHTPOMOJOTHS Kak Hayka. Pa3BuTHe MpeacTaBlIeHUH O
MIPOUCXOXICHUN dYelloBeKa. MeToabl W3y4eHHs aHTporioreHe3a. CXOJCTBA W pa3iUdds
YeloBeKa U IKUBOTHBIX. CHcTeMaTH4ecKoe IOJIOKEHHE 4YeloBeKa. JIBHXKyIHe CHITBI
(dakTops) anTpomoreHeza. HacnencTBeHHass HW3MEHUYMBOCTh M E€CTECTBEHHBIH OTOOP.
OO01ecTBeHHBINM 00pa3 KU3HU, U3TOTOBJIICHUE OPYIUU TPY/a, MBIIIUICHHE, PeUYb

Tema 7.3.
OCHOBHBIE CTaIUU
SBOJIIOLIMHN YeJIOBEKA

Copneprkanne ydeOHOro MaTeprana

OcHOBHBIE CTaZUM W BETBH DBOJIOIUM YEJIOBEKAa: aBCTPAJIONUTEKH, YEIOBEK yMEIbIH,
UYenosek npsaMoxoasuiui, YenoBek HeaHIepTadbCKui, YenoBek pa3yMHbII COBPEMEHHOTO
tuna. Haxo/ku McKomaeMbIX OCTAHKOB, BpeMs CYIIECTBOBAHUs, 00JaCTh PacIpOCTPaHEHNS,
00BEM TOJIOBHOTO MO3ra, 00pas3 KU3HH, OPYIUSL.

OK 01, OK 02,
OK 04
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UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpoIeouHas (eBpasuiickas), Herpo-
aBCTpaJOUJHAs (SKBaTOpHallbHAs), MOHIOJIOMAHAs (a3uaTcKo-aMepuKaHckas). UYepTsl
MPUCTIOCOOJICHHOCTH TMPEJCTaBUTENIeH YEIOBEYECKUX pac K YCIOBHUSM CYHIECTBOBAHMS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma

ITpakTHyeckoe 3aHsATHE (Ha BEIOOP NPENOJABATEINS) 1
No 10 «Bpems u myTu paccesieHus 4YeJloBeKa Mo MIaHETe»
i «[IprcrocobIeHHOCTh YelloBeKa K pa3HbIM YCIOBHUAM Cpefibl. BiusHue reorpadudeckoit
cpezbl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO YETOBEKay
Paznen 8. Opranu3mbl H OKpY:Kal0Ias cpeaa 4
Tewma 8.1. CopepxaHue yaueOHOro Marepuana 2
Okonorus DKoJorus Kak Hayka. 3a/lady ¥ pa3/ieibl SKOJIOrMU. MeTo bl 3KOJIOTHUYECKUX HUCCIIEJOBAaHUM.
Kak Hayka. Cpefpl | DKOJIOTHUECKOE MHUPOBO33PEHHE COBPEMEHHOTo yenoBeka. Cpeapl OOMTaHMS OpPTraHH3MOB:
YKU3HU. BOJHAs, HA3€MHO-BO3/YIIHAs, I[IOYBEHHAs, BHYTPUOPraHU3MEHHAas. OKOJOTHYECKHE
DKOoJIoruyeckue ¢dakTopsl. Knaccudpukanus sKosorndeckux (akTopoB: aOMOTHUYECKHE, OHOTHUYECKHE MU
(dakTopbl aHTporioreHHsle. JleiictBue sKojormueckux (akTopoB Ha OpraHU3Mbl. AOMOTHYECKHE
GdakTophl: CBET, TeMIlepaTypa, BiaxkHocTb. Poronepuoausm. [Ipucnocobiaenus opraHu3MoB
K JeicTBuio abmotmueckux ¢akTopoB. buomormdeckne putmel. buotmueckue (akTophI. OK 01. OK 02
Buapsl OMOTHUECKHMX B3aMMOJEHCTBHMM: KOHKYpeHIMs, XHUIIHUYecTBO. Ilapazutusm, OK 0 4’ OK 07’
MyTYyaJIi3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIIN3M, HEUTPAIIU3M. ’
3HayeHne OMOTHYECKMX B3aMMOJICHCTBMI Ui CYIIECTBOBAHUS OPraHU3MOB B MPUPOIHBIX
cooluiecTBax
Tema 8.2. ConeprxaHue yueOHOro MaTepuasa 2
DKoIoruyeckue OKOJIOTUYECKHE XapaKTepUCTUKH monyasiuud. OCHOBHBbIE IOKa3aTead  MOMYJIALUU:
XapaKTepUCTUKU YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpauusd. J(MHamuka
MOMYJISITUI YHCJIEHHOCTH MOMYJISIIMK U €€ PeryJsiius
ITpakTHYECKOE 3aHSTHE 1
Ne 11 «ITozmc4€T NIOTHOCTH MOMYJISILIMM Pa3HBIX BUJOB PACTCHUI»
Pa3znen 9. Coo0miecTBa M HIKOJIOTHYECKHE CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Coneprkanue yueOHOro MaTepuasa 2 OK 04, OK 07
Coobmuiectsa Coo0OmiecTB0  Opranm3mMoB  —  OuorieHo3d.  CTpyKTypbl — OWOIEHO3a:  BHJIOBaf, IIK 4.3
OpraHU3MOB, pOCTpaHCTBEHHas!, Tpoduueckas (mumiesas). Buasl-noMmuHanTel. CBsi3M B OHOIIEHO3E.
9KOCUCTEMBI Okosnoruyeckue cucreMsl (3xocucreMsbl). lloHsTne 00 »3KocucTeMe U OHUOTeOIEHO3E.

OYHKIHUOHATIbHBIE KOMIIOHEHTBl SKOCHCTEMbI: MPOIAYLIEHTbl, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopoT BemecTB 1 MOTOK SHEPTHH B dKOcUcTeMe. Tpoduueckne (MUIIEBBIE) YPOBHU
skocucTteMbl. [lumieBsie 1enmu u cetu. OCHOBHBIE TOKA3aTENM HKOCHCTEMBI: Onomacca,
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IOPOAYKIHS. DKOJOTHYECKHE MUPAMUIBL: MPOIYKIIMH, YACICHHOCTH, OMomacchl. CBOHCTBa
HKOCHCTEM: YCTOMYMBOCTh, caMOperyianus, passutue. Cykueccus

Tewma 9.2. Copepxanne yaeOHOr0o Marepuaa

[Ipupoansie [IpupoagHbie 3KOCHUCTEMBI. ODKOCHUCTEMBI pPEK M 03€p. DKOCHCTEMa XBOWHOIO WIIU

HKOCHUCTEMBI HIHPOKOJIMCTBEHHOTO aeca. AHTpPOIIOTEHHBIC 9KOCUCTEMBEI. ATPOIKOCHCTEMBI.
VYpboskocuctembl. buonorndeckoe W XO3SMCTBEHHOE 3HAUEHHE AarpodKOCHCTEM U
yp6o3kocuctem. bruopasnooOpazue kak (GakTop YCTOWYUBOCTH 3SKocucTeMm. CoxpaHeHue
OHMOJIOTMYECKOTO pa3HOo00pa3us Ha 3emIie

Tewma 9.3. CopepxaHne yaeOHOT0 MaTrepuaa

buocdepa — VYuenne B. U. Bepuazackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepsl. JXKusoe

rio0anbHas BemecTBO M ero ¢yHkmun. OcobeHHocTH OHoOchepbl Kak TI00aTbHOW 3KOCHUCTEMBL.

IKOCHCTEMA 3eMIIH

JluHaMuveckoe paBHOBeCHE W OOpaTHas CBsizb B Ouocdepe. KpyroBopoTel BemiectB u
OMOreOXMMHUYECKHE IHKIBI 3JIEMEHTOB (yrjiepojaa, aszoTa). 30HaJIbHOCTH OHochepsl.
OcHoBHBIEC OMOMBI CYIIIN

Tema 9.4. IIpodeccuoHalbHO OpHEHTHPOBAHHOE cojep:kKaHHe (coep:KaHUe MNPUKJIATHOTO
Bnusaue MOYJIs1)
AHTPOIIOTEHHBIX YenoseyectBo B Omochepe 3emin. AHTpOTOreHHbIE U3MeHeHHs B Onocdepe. [mobanbHbIe
(axTopoB Ha sKosiornyeckue mnpobaemsl. CocyllecTBOBaHHE MpUPOAbI M uenoBedecTBa. CoxpaHeHHE
ouochepy Onopa3zHoOOpa3usi Kak OCHOBa ycToMuuBocTH Ouocdepbl. OCHOBa palMOHAIBLHOTO
yIpaBJIeHUs] MPHUPOJHBIMU pecypcaMH M HX HUCHoib3oBaHue. JlocTHkeHHs OUOIOTUH U
OXpaHa IPHUPOJIBI
ITpakTuyeckoe 3aHsTHE (Ha BBIOODP MpenoaaBaTelis)
Ne 12 «OTxoas! NpON3BOACTBAY
WIH «DKOJIOTMYECKHUEe aCIIEKThI MPO(PECCHOHAIBHOM 1eATENbHOCTH»
win «IIpodpunakrruka npopeccnoHaIbHbIX 3a00JIeBaHUN»
i «BrusitHIe MTPON3BOICTBEHHBIX (DaKTOPOB HA OPTaHU3M YEIIOBEKA)
Tema 9.5. IIpodeccnoHanbHO OpPHMEHTHPOBAHHOE cCoAepkaHUe (CoAeprKaHHe NPHKJIATHOIO
Binsiaue connanbHo- | MOayJis)
HKOJIOTHYECKUX 3110pOBbE U €ro cocTapisitolre. PakTopbl, MOJOKUTEIBHO U OTPUIATENBHO BIUSIOLINE HA

¢dakTopoB Ha
3/10pPOBbE YEIOBEKA

opranu3M 4yenoBeka. [IpoOsemMa TEXHOTEHHBIX BO3JCUCTBHI Ha 3I0POBhE YEIOBEKA
(9TEeKTpOMAarHUTHHIE TIOJNs, OBITOBAsT XUMHUS, W30BITOYHBIE IIYMBI, paguanus W T.II.).
Apnantanisi  opraHuM3Ma d4eloBeKa K (akTopaM OKpyxkaromied cpenbl. [IpuHIUTIBL
dbopMupoBaHus 370poBhecOeperatoniero nopeaeHus. Oundeckas akTUBHOCTh U 370POBbBE.
BI/IOXI/IMH‘IGCKI/IC ACIICKTHI paHI/IOHaJ'IBHOFO IINTAHUS
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JlaGopaTopHble 3aHITHS

Neo 3 «YMcTBEeHHAs1 pabOTOCTIOCOOHOCTDY

win «BrnusiHue abnotudecknx (pakTopoB HA YEIOBEKa» (B KAUECTBE TPUITEPOB, CHIDKAIOIINX
paboTOCIOCOOHOCTh,  HCIOJB30BAaTh  YCIOBUS  OCYIIECTBICHUS  MPO(EecCHOHANBHOM
JCSITeJIbHOCTH: IIIYM, TEMIIepaTypa, (pu3nueckas Harpy3Ka u T.J.)

Pa3nen 10. Cesiekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH

Tema 10.1.
Cenexnus
KaK HayKa U IpoIece

Copepxanue yueOHOro Marepuana

CenekIusi Kak Hayka W Tpoliecc. 3apoKIeHHe CeleKInu U gomectukanusa. Yuenue H. U.
BapunoBa 0 1meHTpax MHOrooOpasusi U MPOUCXOXKIEHUS KYyJIbTYPHBIX pacTeHuil. LIeHTpsI
IPOUCXOXKACHUS JOMAIIHUX XUBOTHbIX. CopT, mopoja, mramMM. COBpEeMEHHbBIE METOIb
CEJICKIINH. MaccoBbrlit
U WHIUBUIYaIbHbIH OTOOPHI B CEJIEKIIMM PACTEHUM U JKUBOTHBIX. OLEHKa 3KCTephepa.
bruskopocTBeHHOE CcKpemMBaHue — UHOpuAMHT. YUncras nuausg. CKperuBaHHE YHCTBIX
muHuil. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOE CKpeliMBaHWE — ayTOPHUIMHI.
Otpanénnas rubpuamzanuss u e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 W TMOJIy4YeHHE
IIOJIMIUIONOB. JIOCTM>KEHMS CEJIEKIIMU PACTEHM, )KUBOTHBIX H MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOTHHA

bruorexHonoruss Kak oOTpacilb NPOU3BOACTBA. ['€HHAas WHXKEHEpUsA. OTalbl CO3AAHUSA
pexomOunantHoil JIHK u Tpancrennsix opranuzmoB. Kierounas muxeHepus. Kinerounsie
KYJIbTYpBI. MUuKpOKIIOHaIbHOE pa3MHOXEHUE pacTeHUN. Knonuposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPIaHU3MOB. DKOJOTHYECKHE U ITHUECKHE
npo6aembl. 'MO — reneTHuecKku MOAU(PUIMPOBAHHBIE OPraHU3MbI

Tema 10.3.
buorexnonoruun
B )KHU3HU U Npodeccun

Hpocbeccnona.nbﬂo OPUCHTHPOBAHHOE€ COIECpPKaHHE (conepma}me NMPUKJIAAHOI'O

MOYJIsT)

OcHOBHBIC HaNPaBJICHUS COBPEMEHHOW OMOTEXHOJIOTHH B TPO(ECCUOHATLHOM NI TSIIEHOCTH
YyeJIoBeKa. Mertoabt OMOTEXHOJIOTHH. OOBEKTHI OHMOTCXHOJIOTHH. DTHKa
OHMOTEXHOJOTHYECKUX

U TEHETMYECKMX OJKcrepuMeHToB. [IpaBuna moumcka M aHanu3a OMOIKOJIOTHYECKOM
uH(popMalun

U3 Pa3IMYHBIX UCTOYHMKOB (HayyHas M y4ueOHO-Hay4Has JIMTepaTypa, CpeAcTBa MacCOBOM
uH(popmanuu, cetb UHTepHeT u apyrue)

HpaKTI/I‘-ICCKOC 3aHATUC

Ne 13 Keiicbl Ha aHanu3 WHGOPMAIMK O HAYYHBIX JTOCTHIKEHHUSX B OOJIACTH T'€HETHYECKHX
TEXHOJIOTHi, KIIETOYHON NHKEHEePUH, MUILEBbIX OMOTEXHOIOTHH.

Ne 14 3ammra keiica: mpeAcTaBIE€HUE PE3YyIbTATOB DPELIECHUS KEHCOB (BBICTYIJIEHUE C
MIPE3CHTAINEH )

OK 01, OK 02,
OK 04, OK 07
IIK 4.3
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Pasznen 11. Pemenue KeiicoB B 00,1aCTH O0MOTEXHOJIOTHiA 6
Tema 11.1.1. IIpodeccnonanbHO OpHEHTHPOBAHHOE cojep:kaHue (coAepikaHHe NPHUKJIIATHOIO 6
BuorexnoJsgorun MO/1YJIfA)
B IIPOMBINLIEHHOCTH | Pa3BuTHE NPOMBIIUIEHHON OMOTEXHOJOIMM M €€ IPUMEHEHHUE B JKHU3HM UYEJIOBEKA, MOUCK U
aHaIu3 MHPOPMALMU U3 Pa3IMYHbIX UCTOYHUKOB (Hay4yHas U yuyeOHO-HayuyHas JUTeparypa,
CpeJICTBa MacCOBOM MH(pOpMaIyu, ceth MHTepHET 1 npyrue)
[TpakTHyeckue 3aHATHS 4
Ne 15 Keiicel Ha aHanu3 wHGOpPMAMK O PAa3BUTUU NPOMBIINUICHHON OMOTEXHONOTUH (TI0
MUHH-TPYIIIIAM).
No 16 3ammra kelica: mpelncTaBlieHHE PE3YIbTAaTOB PEIICHUS KEHCOB (BBICTYILICHUE C
MIPE3CHTAIINCH )
Tema 11.1.2. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE COAep;KaHHe (coaep:KaHUe NPHUKJIATIHOIO 6
CornuanbHO- MOYJIs1)
STUYECKHE ACHEKTEl | DTUYECKUE aCIEKThl pa3BUTUS OMOTEXHOJIOIMIM M NPUMEHEHUE UX B JKU3HU UYEJIOBEKA, MIOUCK
OMOTEXHOJIOT U U aHaau3 MHpOpMamuM M3 pa3IMYHBIX HCTOYHHUKOB (HayyHas M ydeOHO-Hay4dHas OK 01. OK 02
JUTepaTypa, CpeicTBa MaccoBoi nHGopManuu, cetb IHTEpHET u apyrue) OK 0 4’ OK 07’
[TpakTHyeckue 3aHsTHS 4 III(" 43
Ne 15 Kelicel Ha aHanu3 HHPOPMALIUU 00 STUYECKUX ACHEKTaX Pa3BUTUSA OMOTEXHOJIOIHH (110 '
MUHU-TPYIIIaM).
Ne 16 3ammra Keiica: NpeACTaBIEHUE PE3YyJIbTATOB DPELIECHUS KEHCOB (BBICTYIJIEHUE C
MIPE3CHTAIINEH )
Tema 11.1.3. IIpodeccnoHanbHO OpPHMEHTHPOBAHHOE coAepkaHUe (CoAepKaHHE MPHUKJIATHOIO 6
buorexuonornu MO/1YJIfA)
Y TEXHUYECKUE Pa3zButne OHOTEXHOJOTHII ¢ TPUMEHEHHEM TEXHMYECKMX cHcTeM (OMOMH)KeHepus,
CHUCTEMBI OouonHpopmaTtrika, OMOHMKA) W KX NPUMEHEHHE B XU3HU 4YEJIOBEKa, IMOMCK U aHAJIN3
UHpOpPMALlUM M3 pa3IM4YHBIX HCTOYHMKOB (HayyHas M Yy4yeOHO-HayuyHas JUTeparypa,
CpeJcTBa MaccoBoi HH(popmaluu, cetb MiHTepHeT u npyrue)
[TpakTHyeckue 3aHsTHSI 4
Ne 15 Keiicbl Ha aHanu3 uHpOpMaMU O pPa3BUTUM OUOTEXHOJOTUH C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0 MUHH-TPYIIIAM).
Ne 16 3ammra keiica: mpeacTaBieHUE pe3ylIbTaTOB pELIEHUS KEWCOB (BBICTYIJIEHUE C
pe3eHTAIeH)
IIpomexyTounas arrectaums (quddepeHIIMPOBaHHBIN 3a4eT) flolel
Bceero: 72
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3. YCJIOBUA PEAJIMBALIINU JTUCIUITIIMHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE 0DeclieueHne

Jlist peanu3anuy TporpaMmbl JUCHUTLIMHBI TPEAYCMOTPEHBI CIICIIUATbHBIC IOMEIICHUS

[Tomemenne kKabuHETa COOTBETCTBYET TpeOoBaHUsSM CaHUTAPHO-IMUACMHOIOTHISCKIX
npaBua 1 HopMaTuBOB (CanlluH 2.4.2 Nel178-02): ocHaIeHO TUIIOBBIM 000PYIOBaHUEM, B TOM
YHclie CHeIUAM3UPOBAaHHON yueOHONH MeOenbio U cpelcTBaMu 00ydeHHUs, HEOOXOUMBIMU IS
BBITNIOJTHEHUS TPEOOBAaHUM K YPOBHIO MOJTOTOBKU O0YUYaOIUXCSL.

Kabuner «buonorum» ocHaieH 000pyAOBaHHEM: JTOCKOH yuyeOHOU, pabOYMM MECTOM
MpernoaaBarelis, CTOJaMH, CTYJIbsIMH (110 YHCIy OOyYarommxcs), ImKagamu s XpaHEHUs
pa3gaToyHOro JNUJAKTHYECKOTO0 Marepuayia W JAp.; TEXHHYECKUMHU CPEACTBAMH OOydYeHUS
(KOMIIBIOTEPOM, CPEJICTBAMH AYAUOBU3YATU3ALNH, MYJIbTUMEAUNHBIM IPOECKTOPOM).

B cocraB y4eOHO-METOOUYECKOTO M  MaTEPHUATbHO-TEXHHUYECKOTO OOECIeUCHUS
nporpaMMel 0611eo0pa3zoBaTeNbHON Y4eOHOM TUCHUTUTHMHBI «BUONOTHSY BXOIAT:

- MHOTO(YHKITMOHATIbHBIN KOMIUIEKC MIPETo/1aBaTers;

- HaTJISTHBIC TTOCOOUS (KOMIUIEKTHI YIeOHBIX TaOJUIL, IJIAKATOB, TOPTPETOB BBIIAIONITUXCS
YUYEHBIX U JIp.);

- UH()OPMAIIMOHHO-KOMMYHUKATHUBHBIE CPEJICTBA;

- OuOIMOTEYHBIN (OH/I.

3.2. YueOHO-MeTOANYECKOe o0ecreueHne

Jns peanu3anuu mporpaMmbl  OMOIMOTEYHBIH (OHJ 00pa3oBaTEIbHON OpraHU3aIud
JOJIKeH MMETh MeYaTHbIC W/WIK 3JIEKTPOHHBIE 00pa3oBaTelbHble U HH()OPMALMOHHBIE PECyPCHI
JUTSL KICTIOJIh30BaHUS B 00pa3zoBaTesibHOM miporiecce. [Ipu dopmupoBanum 6ubnrorednoro Goumga
00pa3oBaTeNnbHOI OpraHu3aluy BEIOUPAETCsl HE MEHEee OJIHOTO U3/IaHus U3 IEPEUNCICHHBIX HUXKE
NEYaTHbIX M3AaHUNA U (WJIN) 3JIEKTPOHHBIX M3/IaHUN B KaueCTBE OCHOBHOIO, IPH 3TOM CIHCOK
MOYKET OBITh IOTIOJIHEH HOBBIMU M3aHUSMHU.

3.2.1. OcHOBHBIE MEYATHBIE U/ MU YJIEKTPOHHbIE H3IAHUA

1. buonorus. 10 xnacc. ba3osblil ypoBens : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckuii, A.
M. Py6uoB [u gap]. ; mox pen. B. B. Ilaceunuka. - 6-e u3ag., crepeotun. - Mocksa :
[Tpocsemenne, 2024. - 224 c. - (Jluaus xu3am). - ISBN 978-5-09-116776-4. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2174807

2. buonorus. 11-it knace. ba3oBelii ypoBens : yueOHuk / B. B. ITaceunuk, A. A. KameHnckuii, A.
M. Py6uoB [u np.] ; mox pen. B. B. Ilaceunmka. — 6-¢ m3m., crep. — Mocksa
[Tpoceemenne, 2024. — 272 c. : un. — (Jluaus xuzau). — ISBN 978-5-09-116473-2. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2157271

3.22.2]IonoJIHUTEIbHbIE HCTOYHUKHU

Aradonosa, U. b. buonorus. ba3zoBslit ypoBeHb : y4eOHUK sl 00pa30BaTeIbHbIX OpraHU3aIHi,
peaM3yomux 00pa3oBaTeIbHbIe TPOrPaMMBI CPEHETo MpodeccruoHanbHOro odpasoBanus / 1.
b. AradonoBa, A. A. Kamenckuii, B. . CuBornazos. — Mocksa : [Ipocsemenue, 2025. - 273 ¢. —
ISBN 978-5-09-124905-7. - Teker : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2201867

AragonoBa, 1. b. buonorus. ba3osslii yposens. [IpakTukym : yueOHOe nmocodue, paspaboTaHHOE
B KOMIUIEKTE C y4eOHMKOM Juii  0Opa3oBaTelbHBIX OpraHU3allMi, pealn3yroLINX
o0pa3zoBaTenbHbIE IPOrpaMMbl CpeaHero npodeccruonambHoro oopasosanus / M. b. Aradonosa,
B. 1. CuBornazos. — 2-e u3j., crep. - Mocksa : IIpocsemenue, 2025. - 113 ¢. — ISBN 978-5-09-
124906-4. - Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/product/2201868
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HNHTepHeT-pecypebl

1.
2.

3.

9.

www. sbio. info (Bcs 6uonorus. CoBpeMeHHast OMOJIOT S, CTaTbU, HOBOCTH, OMOJIMOTEKA).
www.window.edu. ru (EauHoe okHO gocTyma kK 00pa3oBaTeibHbIM pecypcam MHTepHEeTa 1o
OnoIorum).

www.5ballov. ru/test (Tect s abUTYpPHEHTOB 110 BCEMY IIKOJILHOMY KYPCy OHOJIOTHH).
WWWw.vspu.ac. ru/deold/bio/bio.htm (TenekomMMyHUKaIIMOHHBIE BUKTOPUHBI 110 OMOJIOTHH —
9KOJIOTHHU Ha cepBepe BOpOHEKCKOro yHUBEPCHUTETA).

www.biology.ru (buonorus 8 OTkpbeiToM Kosuiepke. CailT COAepIKHUT 3JICKTPOHHBIA Y4eOHUK
o 6uosnoruu, On-line TecTsr).

www. informika.ru (31ekTpoHHBIH ydeOHUK, OOJIBIION CITUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonorudeckast kKapTuHa Mupa. Pasien KOMIbIOTEpHOTO yueOHHKa, pa3pa-
060TaHHOTO B MOCKOBCKOM I'OCYIapCTBEHHOM OTKPBHITOM YHHUBEPCUTETE).

www.nature. ok. ru (Peakue u ucuesaroriue >KUBOTHbIE Poccru — mpoexT DKOIOTHIECKOro
uentpa MI'Y um. M.B.Jlomonocoga).

www.kozlenkoa.narod. ru (JIynst Tex, KTO y4UTCS caM B YYUT JPYTUX; OYHO U TUCTAHITMOHHO,
OHOJ0TUM, XUMUH, IPYTUM IIPEAMETaM).

10. www. schoolcity.by (brosorus B Bompocax u OTBETax).
11. www.bril2002.narod. ru
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4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHOM JUCIUATLINHBI
KoHnTpoib W omeHka pe3yiabTaTOB OCBOEHHUs 0011e00pa3oBaTebHON
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAllpaBJICHHbIC
Ha (opmupoBaHHe OOHMX U MPOodeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TEMaM COZIiepKaHus yueOHOTO MaTepHaia.

Oob6masi/mpodeccuoHanbHaA
KOMIIeTeHIUsI

Pa3zgen/Tema

THun oeHoOYHBIX
MepONpUsITUS

OK 01. Beibupats criocoOsI
penieHus 3a1a4
npoecCHOHABLHOM
JeSATEIbHOCTH IPUMEHHUTEIIBHO
K Pa3JIMYHBIM KOHTEKCTaM

Temsr 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,
9.411-0/c?, 9.5M-0/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cyxneHue o BoIpocam
JEKIUU

Pazpabotka rioccapus
3anonHeHue CPaBHUTEIbHBIX
Ta0JIUI

TectupoBanue

VYeTHBII onpoc

JIMKTaHT HA UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTUYECKOM
TEPMHUHOJIOTHH U CUMBOJIUKH
NuauBunyanbHas
camocTosTenbHas paboTa
[IpencraBnenue pe3ybTaToB
MPAKTUYECKHUX padoT
KoHnTposabHbie paboThl
3aiuTa TBOPUECKUX paboT
3amuTa UHIUBUIYATbHBIX
MPOEKTOB

Brinosninenue 3aganui
MIPOMEKYTOUHOM aTTeCTaluu

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKa, aHaIn3a

U UHTEpIIpeTaluu
uH(popMaluuy,

U UH(OpMaIMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3aja4 npogeccuoHaIbHON
JeSITEIIbBHOCTH

Temsr 1.1, 2.1 -2.3, 3.1-
3.3,4.1-43,5.1-54,6.1-
6.3,7.1-7.3,8.1,8.2,9.1-
9.3,

9.411-o/c, 9.511-0/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OnenuBaemas IUCKyccus 1o
BOIIPOCAM JIEKLIUU

Pa3paboTka MeHTanbHON KapThl
B MMHH TpyInax

Brmmosraenne n 3ammra
1a00paTOpHBIX PaboT
[IpencraBnenue pe3yibpTaToB
NPaKTUYECKUX paboT
[IpencraBnenue yCcTHBIX
COOOLIeHUH C Mpe3eHTalue,
MIOJITOTOBJICHHBIX T10 TIEPEYHIO
UCTOYHUKOB, PEKOMEHIOBaHHBIX
MIperoiaBaTesieM

OK 04. D¢ddexTuBHO
B3alMOJICCTBOBATEL U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

Tewmsr 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,
9.411-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxaeHue o Borpocam
JICKIIUU

[IpexncraBnenue pe3yabTaToB
MPaKTUYECKUX paboT
3amuTa TBOpYECKHX paboT
3amuTa HHANBUIYaTbHBIX
IPOEKTOB
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OK 07. ConenicTBOBaTHL
COXPAHEHHIO OKPYKAIOIICH
Cpelbl, pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS

00 U3MEHEHUH KIIMMara,
IIPUHLIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, 3P (HEKTUBHO
JIeHCTBOBATH

B UPE3BBIYANHBIX CUTYAIIUSIX

Temsr 1.1, 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,

9.411-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OOGcyxaeHue 1mo Bompocam
JEKIUN

Pa3pabotka rioccapus
3anoNHEeHne CPAaBHUTEIbHBIX
TabIuUIL

TectupoBanue

VYcrHblit onpoc

JIMKTaHT Ha UCTIIOJIb30BAHUE
apryMeHTOB, OMOJIOrHYECKOI
TEPMUHOJIOTHH U CUMBOJINKU
NunuBunyanbHas
caMmocTosiTenbHas pabora
[IpencraBienue pe3yabTaToB
IPAKTUYECKUX padoT
KonTponbHbie paboTh
3ammTa TBOpUECKUX padoT
3aiuTa MHIUBUYaTIbHBIX
IPOEKTOB

Brimmonnenue 3aganui
IPOMEKYTOYHOM aTTeCTallNH

IIK 4.3.

Ocy1ecTBIATh OLIEHKY
BBITNIOJIHEHUS TPEOOBaHUI
IIPaBUJI OXpaHbl TPyia U
IPOMBIIIJICHHOH 0€3011acHOCTH
00CITy’)KHBAIOLIET0 MepCcoHaa
TEIIOTEXHUYECKOTO
000pyI0BaHUS U CUCTEM TEILIO-
Y TOILJIMBOCHA0XKEHHUS

IT-o/c
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