Ipunoxenne 2.13
Kk OHOII-II no cnenquaJbHOCTH
22.02.11 O0padoTKa METALIOB B METAJLJIYPrU4eCKOM IPOU3BO/ICTBE

Pabouasi nporpaMma JUCHUILIUHBI
«00/.13 BUOJOT UsI»

2026



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
YUYEBHOM JJUCLUILINMHBI «OYII1.13 BHOJIOI USI»

1.1. leab u MeCTO TUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI POrpaMMbl

Hens gucrummmabl «OYIL.13 buomorus» mnpeamnonaraeT oBlageHHE OO0YYarOITUMUCS
3HAHUSIMA O CTPYKTYpPHO-(DYHKIIMOHAJILHON OpraHW3alliyd >KUBBIX CHCTEM pPAa3HOTO paHTa;
npuoOpeTeHne yMEHHI HCMHOJb30BaTh 3TH 3HAHUS JUIsI TPAMOTHBIX JEUCTBUN B OTHOLIEHUU
00BEKTOB >KMBOU NMPUPOJIBI U PELICHUS PA3TUUHBIX )KU3HEHHBIX MPOOJIEM.

Hucnunnmna «OVII.13 buonorusa» BKJIFOUEHA B 00s13aTeIbHYIO JacThb
0011e00pa3oBaTeIbHOTO  IUKJIAa MPO(PECCHOHATILHOH  00pa30BaTeIbHOW  MPOTPaMMBI B
coorBerctBun ¢ DI'OC CIIO mno cnemuansHoctu 22.02.11 OOpadoTka MeTaNJIOB B
MeTAJLLIypPru4ecKoM MPOu3BoO/ICTBE.

1.2. Ilnanupyemble pe3yJbTaThl 0CBOECHHS AUCUUIIMHBI

Pe3ynbrarel OCBOCHHMS JUCHUIUIMHBI COOTHOCSTCS C IJITAHUPYEMBIMU pe3yJbTaTaMu
OCBOCHHMSI 00pa30BaTeIbHON MPOTPaMMBbI, MPEJACTaBICHHBIMH B MAaTpPHUIE KOMIICTSHIIUN
BBIITYCKHHKA.

B pesynbpTaTe 0CBOCHUS TUCIUILIMHBI 00y4alOmUNACs JOIDKEH:



Ko u I[lnanupyemsble pe3yabTaThbl 0CBOCHHS JUCHUIIIHHBI

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 BBIMIOJIHATE | SKOCUCTEMa, OHOLIeH03, Onocdepa; Mmetabonn3m (0OMEH BEIECTB
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, YPOBHEBASI OPraHU3aLIU.

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 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 MMO3HAHUS, UCTIOJIB3YEMbIX 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  (HOopMyTUpOBaHUS BHIBOJAOB C HCIIOJB30BAHHEM 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

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

B DKOCHCTEMax CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M MIpEeBpaIleHne YHeprun B buocdepe.

ITP6 7. CdopMUPOBAaHHOCTh YMEHHUS MPHUMEHSTHh IOJTYYECHHBIE
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 IOBEJICHUS B OKPYXKaroIlel MpupoaHOiM
cpezie; MOHMMaHNE HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH JUIsl pallMOHAIBHOTO
MIPUPOJIOTIOITE30BAHHS.

ITP6 8. CcdopMupoBaHHOCTH yMEHHs pelaTb OMOJIOTHYECKHE
3aJ]auM, COCTABJISITh TCHOTHITNYECKHE 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, BKIIOYAOLIYIO
TICEB/IOHAYYHBIC 3HAHUS W3 Pa3UYHBIX HCTOYHHUKOB (CpeicTBa

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




OKOJOTHYCCKHUE
1o

paccmarpuBaTh  TJ100ajbHBIC
COBPEMEHHOCTH,  (OPMUPOBATH
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
OTHONIICHHID K HUM

OK 02.
Ucnonb3oBath
COBPEMECHHBIC
CpeIcTBa  IIOMCKA,
aHaJm3a

U UHTepIpeTaIuu
uHpOpMaLUN

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

JIMYHOCTHBIE PE3YNbTAThl JIOJKHBI
[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:

OTpaXaTb B YaCTH:

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

U MHTEPIpEeTali0O MHPOPMAIUU PA3IUYHBIX BUAOB U (HOpM
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 PELIEHUS )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 OKPY)KAIOIIUX JFOJIeH, coOM0IeHsT 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. CdopmupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBEHHBIC
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 pE3yIbTAaTbl 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 YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) COBMECTHasI IESITEIbHOCTD:

I1P6 5. [IpuobpereHue ornbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B OMOIIOTUU: HAOIIOIEHUS U
OTIMCAHUS )KUBBIX CHUCTEM, MPOIIECCOB U SIBIICHUI; OpTraHu3aIiu U
MpOBEJCHUST  OMOIIOTUYECKOTO  OKCIIEPHUMEHTa,  BBIIBHIKCHUS
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 €€ JOCTIKEHHUIO: COCTaBJIAThH IUIaH  JCWCTBHUIA,
pacupenensiaTb Ppoiad € YYEeTOM MHEHUUA YYaCTHUKOB

00CYKJ1aTh Pe3yIbTaThl COBMECTHOM pabOThI

OK 07.
ConelicTBOBaThL
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-
9KOHOMMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM

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,
OKpYKaroIleH cpese;

- yMeHue IIPOTHO3UPOBATh HeOJIaronpusTHoIE
JKOJIOTUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBIX JIEHCTBHM,
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 JOCTIDKEHWIO: COCTaBIATh IUIaH  JIEWCTBHIA,
pacrpenensaTb poOJM € YyYETOM MHEHUHA YYaCTHUKOB

00CYyKJ1aTh pe3ybTaThl 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 3aBHCHUMOCTH 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 TNPOKApHOT 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, OIUIOJJOTBOPEHUS, 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,
JUISL TPUHATUSL MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM KU3HU
C uenblo obecrieyeHHs: OE30MACHOCTH CBOETO 3I0pPOBbSl U
3JI0POBbSI OKPYKAIOIIMUX JIIOAEH, COOMOACHUs 310pOBOro oOpasa
YKW3HU, HOPM I'PaMOTHOT'O MOBEJECHUS B OKPYKAIOIIEH MPUPOTHON




cpezie; MOHMMaHUue HEOOXOJUMOCTH HCIOJIb30BAHUS JAOCTHKEHUN
COBPEMEHHOM OWOJIOTUM M OMOTEXHOJOTHH JUIS PAllHOHAIBHOTO
IIPUPOJONOIB30BAHNS

[IK 2.4. TIpousBoaun
Th OILIEHKY KauecTBa
BBIITYCKaeMOM
IPOIAYKIIMH

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  3J0pOBbI U  3J0pOBbA  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
OCHOBHOE COJIepIKaHHe" 60
IIpodeccuoHaIbLHO OPMEHTHPOBAHHOE COJIep:KaHMe (COoep:KaHue MPUKIATHOTO Moz[y.lm)2 12

IIpomexyToynas arrecramus’ (nudpepeHIMPOBAHHBII 3a4eT)

**k%
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2.2. Coaep:xanue I CUMILIMHBI

Oo0nem, Konanl
aK. 4./ KOMIIETEHIH i,
B TOM 4ucjie | ()OpMHUPOBAHU
HaumenoBanue . B (popme 10 KOTOPBIX
Coaepixanue y4eOHOro MaTepuaa, NPaKTHYECKUX U JJA00PaTOPHBIX 3aHATHI
pa3/iesioB M TeM NPAKTHYEeCK | CHOCOOCTBYeT
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. CBsizu OMOIOTHH ¢ 00LIECTBEHHBIMU, 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 MO3HAHUS KUBOM NpPHUPObI (HAOIIOAEHHE, SKCIIEPUMEHT, OMHCAHHUE, W3MEPEHUE, 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-TEHETUYECKUH, 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. Bona Bona m MuHepanpHble BemiecTBa. @YHKIIMM BOJABI U MUHEPAJIBHBIX BELIECTB B KIIETKE.
Y MUHEpaJIbHbIE [Tonnepxanue ocMOTHYECKOTO OanaHca
BEIECTBA I[TpakTHyeckoe 3aHaTHE’ 1
Ne 1 «buonoruueckass poiab MHUHEPAIbHBIX BEIIECTB B 00ECHEUEHHH >KU3HEIESTEIbHOCTU OK 01, OK 02,
OpraHU3MOB, MPOSIBIICHHUS ArcOaTaHca MUHEPATbHBIX JJIEMEHTOBY OK 04

4 o
Yacel J'Ia60paT0pHI)IX pa60T 1 NPAKTUYCCKUX 3aHATUN YUYTCHBI B COACPKAaHUN y‘{€6HOFO Marepuajia u BXOIAT B 00111ee KOJIMYECTBO YaCOB II0 TEME.
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Tema 2.2.
bunonornuecku
BaKHBIC XMMHYCSCKHE
COCIMHEHUS

Conepkanue yaeOHOro MaTepHrasia

benku. CoctaB u crpoeHue 06e1K0B. AMHUHOKHUCIOTB — MOHOMEpHI OenkoB. HezameHuMbie U
3aMEHHMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpHl OEIKOBOIA
MOJICKYJbI (TIepBUYHAS, BTOpUYHAS, TPETHUYHAS M YETBEPTUYHAs CTPYKTypa). XMMHUECKHE
cBoiictBa OenkoB. buonmorndeckue ¢yHkiMu OenkoB. DepMEHTHI — OHOJOTUYECKHE
karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHU(PUUHOCTD.
Kodepmentsr. Butamunsl. OTinnunst pepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTopoOB.
YrneBoabl: MOHOcaxapuabl (TJH0K03a, prbo3a u ae3okcupubo3a), nucaxapuabl (caxaposa,
JAKTO3a) M TOJMcaxapuabsl (Kpaxmall, TIHKOTeH, LeJUIono3a). buonorndyeckue ¢(yHKIuu
yraeBonoB. Jlunuael:  Tpuriuuepunbl, Gochomunuabl, crepounsl. [ uapodunbHO-
runpodoOHbIe cBoiicTBa. buomornueckne ¢ynkuun mmnumoB. CpaBHEHHE YIIIEBOJOB,
OeNKOB W IMMUIOB KaKk HMCTOYHUKOB sHepruu. Hyxnewnoeie kucnotsl: JJTHK 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 Burtamuaa C B IpoJIyKTax MUTaAHUS»

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 Marepuana

[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
npokapuoTuyeckoit kietku. Kierounass crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOI
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 opraHouabl. OpgHomemOpaHnHble opranoujsl kietku: JIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWIBI KJIETKHA: MHUTOXOHIPHM, IUIACTHJBIL.
[Tpoucxoxxaenne MUTOXOHApPUN M miactu]. Buasl mnactun. HememOpaHHBIE OpraHOMABI
KJIETKH: PHUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOIH, PECHUYKH, >KIYTHUKU. DYHKIHMH
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 «I[Iponunaemocts MeMOpanbl (TIA3MOJIN3, ICTUIA3MOJIN3))

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 02,

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 CKpCIIMBaHUs.
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-, HOJUTMOPHUIAHOM U AHAIM3UPYIOIIEM CKpELIMBaHUH,
COCTABJICHME T'€HOTUIIMYECKHUX CXEM CKPEIMBaHUs

Tewma 5.2. CopepxaHne yaeOHOT0 MaTrepuaa
Cuennennoe CueruieHHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o cCLEIUIEHHOMY
HacJe10BaHUe HacJIeJOBaHUIO TeHOB. HapyiieHue cremieHuss I'€HOB B pe3yJbTaTe KPOCCHHIOBEpA.
IIPU3HAKOB XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTuYeCKre KapThl.
I'enetnka moma. XpoOMOCOMHOE OIPENENICHUE MOJa. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHble M reTeporameTHsle OpraHu3mbl. HacinenoBaHue NpU3HAKOB, CLEIUIEHHBIX C
110JIOM
ITpakTHueckoe 3aHsATHE
Ne 6 Pewmenue 3amau Ha ompenelieHHE BEPOATHOCTH BO3HUKHOBEHHS HACE€ICTBEHHBIX
IIPU3HAKOB IIPU CLEIUICHHOM HACJIEIOBAaHUM, COCTABJIEHUE T'E€HOTUIIMYECKUX CXEM
CKpEIIMBAaHUS
Tema 5.3. Copneprkanue yueOHOro MaTepuaa
3aKOHOMEPHOCTH N3MeHunBOCTh. Buapl H3MEHUNBOCTH: HEHACIIECTBEHHAs U HAcJeACTBEHHas. Ponb cpensl B
H3MEHUYUBOCTH HEHACJIEJACTBEHHON W3MEHUYMBOCTU. XapaKTePUCTHKA MOJU(PUKAIUOHHON H3MEHUYHMBOCTH.

BapuanuoHnHslil psa u BapuanumonHas kpuBas. Hopma peakiuu npusnaka. KonnuectBeHHbIE
M Ka4eCTBEHHbIE TIPU3HAKM U HX HopMa peakuuu. CBoiicTBa MOANGPUKAIIMOHHON
W3MEHYHBOCTH.

Hacnencresennast, MM TeHOTHIHWYECKAs HM3MEHYHMBOCTH. KomMOMHATHBHAsS HW3MEHYUBOCT.
Meiio3 u TONOBOI Mmpolecc — OCHOBA KOMOWHATHBHON W3MEHYMBOCTH. MyTalmoHHAs
M3MEHYHBOCTh. Kiaccudukarus MyTamnuii: TeHHbIE, XPOMOCOMHBIC, TeHOMHBIE. YacToTa u
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
CXEM CKpCIIUBAHUA

14




15

Tema 5.4.
I'eHeTnka yenoBeka

Conepkanue yaeOHOro MaTepHrasia

I'enetuka yenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJbl TE€HETHUKH UEJIOBEKA:
TeHEAIOTUICCKUH, OJIM3HENOBBIA, IMTOTCHETUYCCKUHM, OMOXMMHUYECKUN, MOJICKYISIPHO-
reHerndeckuii. CoBpeMEHHOE OIpeeIeHUE TeHOTHUINA: MOJHON€HOMHOE CEKBEHUPOBAHHUE,
TeHOTUITUPOBAHUE, B TOM uucie ¢ nomorbio [111P-ananu3a. HacnencrBenHble 3a001eBaHMS
YeJIOBEeKa: TEHHBbIC OOJie3HH, OOJIE3HM ¢ HACJIEACTBEHHOW MPEapaciooKeHHOCTHIO,
XpoMocoMHBIe Oonie3Hn. CoMaTH4ecKHe W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KICTKH.
[IpuHIMIIBI  340pOBOTO  O0pa3a JKW3HW, JMArHOCTHUKH, NPOPHIAKTUKA U  JICUCHUS
TCHETHYECKUX  Oonle3Hed.  MeauKo-TeHEeTHYEeCKOe  KOHCYIbTHpPOBaHHWE.  3HAUCHUE
MEJIUIIMHCKOM TEHETMKH B TPEIOTBPAIICHHMM W JICUCHWH TEHETHYECKUX 3a00JIeBaHUM
YyeJsioBeKa

HpaKTI/I‘ICCKOG 3aHATUC

Ne 8 «CocraBneHue 1 aHaJIu3 poOJIOCIOBHBIX YEJIOBEKa»

Pa3pnen 6. DBorIonuoH

Hasl OMoJIorus

Tema 6.1.
OBOIIOIAOHHAI
Teopus
U €€ MECTO
B OMOJIOTHH

Copnepxkanue y4eOHOro Marepuana

[TpenocbuIKu BO3HUKHOBEHMSI HBOJIIOLIMOHHON TEOPUH. DBOIIOLUOHHAS TEOPUsI U €€ MECTO
B Ouosiornu. BrusHME HSBOMIOIMMOHHONW TEOPUM HAa pa3BUTHE OHOJOTHHM W JAPYTHX HayK.
CuzerenscrBa 3Boonuu. [laneonronornueckue: Mocie0BaTeaIbHOCTD MOSBICHNS BUIOB B
MAJICEOHTOJOTUYECKON JIETONHUCH, NepexojHble Gopmbl. buoreorpaduueckue: cXoacTBO U
paznnuue dayH U QJIop MaTEPUKOB U OCTPOBOB. DMOPHOJIOrMUYECKHE: CXO/ICTBA U PA3TUUUs
HMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOUHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHaJIOTUYHBIE, pPYAMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJIEKYIIPHO-OMOXMMUYECKHE:
CXOJICTBO MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH y Bcex
JKUBBIX OPraHU3MOB.

OpomtonmonHas Tteopus Y. [lapuna. Ilpennochiiki BO3HHMKHOBEHHUS JapBHHHU3MA.
JIBrokynue Ccuiibl 3BOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYPCOB, HeolpeaenaéHHas U3MEHUYMBOCTh, O0pb0a 3a CyIIECTBOBAHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuKpO3BOTIOLMSA

Conepxanue yq4eOHOro MaTepraa

Cunrerndeckast Teopusi 3Booruu (CTD) u e€ oCHOBHBIC MONOXKEHUS. MUKPOIBOIIONHS.
[TomyAnys Kak €IMHNALIA BUA U YBOJIOLUN.

JBuxyme cunbl ((akTopbl)3BOJIIOLNUMK BHIOB B Hpupoje. MyTalMOHHBIA Mpolecc H
KOMOWHATUBHAsE M3MEHUYMBOCTh. [lomynsiuoHHble BOJHBI W Jpel¢d reHoB. M3omsauus u
murpanusi. EctectBeHHbli 0TOOp — HampaBistoumii  dakrop 3Bomouuu. DopMbl
ecTecTBEHHOro otoopa. IlpucnocoOneHHOCTs OpPraHU3MOB Kak pe3yJbTaT 3BOJIIOLMH.
[Tpumepsl mpucnocobneHnii 'y opranusmoB. Apomopdo3sl U uavoafantauud. Bug wu

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 nepuojam. Karapxei. Apxeilickas U IpOTEPO30HCKast
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
Okojorus 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 JelicTBui0 abmoThdeckux (akTopoB. buomormdeckue putmbl. brotudeckwe ¢GakToOpEI. OK 01, OK 02,
Bunelt OuoTHMYECKMX B3aUMOJEHCTBUI: KOHKYPEHLMs, XUIIHMYecTBO. Ilapazutusm, OK 04, OK 07
MyTYyaJIi3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIIN3M, HEUTPAIIU3M.
3HayeHne OMOTHYECKMX B3aMMOJICHCTBMI Ui CYIIECTBOBAHUS OPraHU3MOB B MPUPOIHBIX
cooluiecTBax
Tema 8.2. ConeprxaHue yueOHOro MaTepuasa 2
DKoJorn4yecKue 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 MOMYJISILIMK pa3HBIX BUJOB PACTECHUI»
Pa3znen 9. Coo0miecTBa M DKOJIOrHYeCKHE CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. CopepxaHue yueOHOro Marepuana 2 OK 04, OK 07
Coobmiectpa CoobmiectB0  opranm3mMoB  —  OworieHo3d.  CTpyKTypbl ~ OWOIEHO3a:  BHJOBaf, IIK 2.4
OpraHU3MOB, MPOCTPAHCTBEHHAs, Tpopuueckas (numienasi). Bunpi-nomunantel. CBs3u B OHOLIEHO3E.
9KOCUCTEMBI Okonoruyeckne cucrteMbl (9kocuctemsbl). Ilonsarne 06 »KkocuctemMe U OuOreoleHo3e.

@OYHKIMOHATbHbBIE KOMIIOHEHTBl SKOCHUCTEMBI: MPOJYLIEHTbI, KOHCYMEHTBI, pPEIYyLEHTHI.
KpyroBopot BeriecTB M MOTOK PHEPruu B dKocucTeme. Tpoduueckue (HMHUILEBbIE) YPOBHH
skocuctemsl. [lumeBble nenu u cetu. OCHOBHBIE IIOKa3aTeNM 3KOCUCTEMBL: OHoMacca,
OPOAYKIMS. DKOJOTMYECKHE MUPAMUIbI: MPOJIYKIIMH, YUCICHHOCTH, OMomacchl. CBOHCTBA
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HKOCHCTEM: YCTOMYMBOCTh, caMOperyiisanus, passutue. Cykueccus

Tema 9.2. Copneprkanue y4eOHOro Marepuaa

IIpuponusie [IpuposnHble HKOCUCTEMBI. DKOCUCTEMBI peK M 03Ep. OKOCUCTEMA XBOWHOTO WIH

9KOCHCTEMBI HIMPOKOJIMCTBEHHOTO neca. AHTpOTIOTeHHBIC 9KOCHUCTEMBI. ATPOIKOCHCTEMBI.
Ypboskocucrembl. buonornyeckoe ©  XO3SHUCTBEHHOE 3HAUYEHHE arpodKOCHCTEM U
ypOoskocucteM. buopasHooOpasue kak ¢akrop ycroitumBoctH 3KocucteM. CoxpaHeHHE
OMOJIOTUYECKOTr0 pa3Ho0Opasus Ha 3emIie

Tema 9.3. Copneprkanue y4eOHOro MaTepuaa

buocdepa — Yuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocdepsl. XKusoe

riobdanpHas BemiectBO U ero ¢yHkiuuu. OcobeHHocTH Ounochepsl Kak TIII00AaTbHOM HKOCHCTEMBI.

DKOCUCTEMA 3EMITH

JuHamMudeckoe paBHOBecHMEe W OOpaTHas CBsizb B Omocdepe. KpyroBopoTel BemiectB u
OMOreOXMMHYECKHE LHKIBI DSJIEeMEHTOB (yrjiepojaa, aszoTa). 30HaJbHOCTH Ouocdepsl.
OcCHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:kaHue (coAepiKaHHe TPHUKJIIATHOIO
Bnusane MOJLYJISA)
AHTPOTIOTEHHBIX YenoseuecTBO B Ouochepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nmodanbHbIe
¢dakTopoB Ha sKojoruyeckue mpoodsiemsl. CocyliecTBOBaHME NTPHUPOALI M dYesoBeuecTBa. CoxpaHeHue
ouochepy Ouopa3zHooOpa3usi Kak OCHOBa ycTtoWumBocTH Ouocdepbl. OcHOBa palMOHATIHLHOTO
yIpaBieHUs] NPUPOAHBIMU pecypcaMd M HUX HUCHOJb30BaHuE. JlocThkKeHHs] OMOJOTUU U
oXpaHa MPUPOIBI
[TpakTuueckoe 3aHsTHe (Ha BRIOOP MPENogaBaTesl)
Neo 12 «OTX0161 MPOU3BOJCTBAY
W «IKOJIOTHYECKHE aCIIEKThI MPOQEeCCUOHAIBHOM NeITeTbHOCTH»
i «lIpodpunaktika npodeccuoHaIbHBIX 3a00IeBaHUI»
win «BusiHue MPOU3BOICTBEHHBIX (DAaKTOPOB HA OPTaHU3M YEIIOBEKa
Tema 9.5. IIpodeccnonanbHO OpHEHTHPOBAHHOE cojepxkaHue (coAepikaHHe TPHUKJIATHOIO
BnusiHue coumanbHo- | MOIYJIst)
9KOJIOTMYECKHUX 310poBbe U ero cocrapisone. OakTopbl, MOJOKUTEIBHO U OTPULIATENIBHO BIMSIONINE Ha

¢daxTOpoB Ha
3/I0POBBE YETIOBEKA

opraHusM 4yenoBeka. I[IpoOneMa TEXHOTE€HHBIX BO3JEHCTBUH Ha 3]I0pOBbE UEJIOBEKA
(97EeKTpOMarHuTHHIE TOJIs, OBITOBAst XUMHUS, H30BITOYHBIE LIYMbI, paguanus W T.II.).
Apanranus opraHu3Ma yeloBeka K (akropaMm okpyxatomiei cpenbl. [IpuHIMIBI
(dopmupoBaHus 310poBbecOeperaromero nopeaeHus. Guzndeckas aKTUBHOCTb U 37J0POBBE.
broxumuyeckne aceKThl paliMOHaIbHOTO MUTaHUS

JlaGopaTopHbie 3aHITHS

Ne 3 «YmcTBeHHast paboTOCIOCOOHOCTEY
win «BnusiHue abnotudeckux (pakTopoB Ha UeIOBeKa» (B KaueCTBE TPUITEPOB, CHIDKAIOIIUX
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pabOTOCIIOCOOHOCTh,  UCIOJIB30BATh  YCIOBHUS  OCYIIECTBICHUS  NPO(GECCHOHAIBHON
JIeSATEILHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3Ka u T.1.)

Pa3nen 10. Cesekiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHHU

Tema 10.1.
Cenexuus
KaK HayKa U IporLecc

Conepkanue yaeOHOro MaTepraia

Cenekuusi KaKk HayKa M Mpolecc. 3apoKJICHUE CEJeKIMU U aoMecTukanusa. Yuyenue H. U.
BaBuioBa o meHTpax MHOrooOpasus U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuil. LleHTphl
MIPOMCXOXKICHHS JIOMAIIHUX >KUBOTHBIX. CopT, mopoaa, mrtamMM. COBpEMEHHBIE METOIbI
CCJICKIIHH. MaccoBbrit
U WHAUBUAYaJIbHBIA OTOOpPHI B CEJIEKIMU DPACTCHHH W >KMBOTHBIX. OIIGHKA JKCTEpbepa.
bnuskoponcTBeHHOE CcKpelnBanue — UHOpuAMHr. Yucras nuHus. CKpeluBaHHE YHCTBIX
muauil. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOe CKpelIMBaHHE — ayTOPHUIMHI.
Otrnanéunas rubpuamzanus U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W IOJydeHue
MOJIMTUTOUO0B. JIOCTYIKEHHS CEJICKIIUU PACTCHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBEI
OUOTEXHOJIOTUHA

buorexHonorust kak oTpaciib NPOU3BOACTBA. ['€HHas WHXKEHEepus. OTambl CO3JAAHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmos. Kierounas unxkenepus. Knerounsle
KYJIbTYpBI. MUuKpOKIIOHaIBbHOE pa3sMHOXEHUE pacTeHui. KitonnpoBanue
BBICOKOITPOJYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npo6aemsbl. MO — reneTnuecku MOAH(PUIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
buorexuonoruu
B KU3HU U Mpodeccuu

IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAep:KaHMe (coaep:KaHHe NPHKJIATHOTO
MO/YJIfA)

OCHOBHBIE HalpaBJIEHUs] COBPEMEHHOW OMOTEXHOJIOIMH B MPO(ECCHOHATBHON e TeIbHOCTH
YeJI0BEeKa. Meroas! OMOTEXHOJIOTHH. OOBbeKTHI OMOTEXHOJIOTHH. OTuka
OMOTEXHOJOTHUECKUX

U TEHETUYECKMX JKcrepuMeHTOB. [IpaBuia mnouncka M aHanu3a OMO3KOJIOTHYECKON
uHpOpMaLuu

U3 pa3IMYHBIX MCTOYHUKOB (Hay4yHas U y4yeOHO-Hay4yHas JIMTEpaTypa, CPeJCTBa MacCOBOM
uHopmanuu, cetb IHTEpHET U Jpyrue)

IIpakTHueckoe 3aHsTHE

Ne 13 Keiicbl Ha aHanu3 WHGOpPMAIMKA O HAYYHBIX JTOCTHIKEHUSX B OOJIACTH T'€HETHYECKHX
TEXHOJIOTH, KIIETOYHOM HHKEHEPUH, MUILEBbIX OMOTEXHOIOTH.

Ne 14 3ammra keiica: mpeAcTaBIE€HUE PE3YyJIbTATOB DPELIEHUS KEHCOB (BBICTYIJIEHUE C
MIPE3CHTAINEH )

OK 01, OK 02,
OK 04, OK 07
IIK 2.4
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Pa3znen 11. Pemmenue KeiicoB B 00,12CTH GMOTEXHOIOTHIA ° 6
Tema 11.1.1. IIpodeccnonanbHO OpHEHTHPOBAHHOE cojep:kaHue (coAepikaHHe NPHUKJIIATHOIO 6
buorexnonoruu MOAYJIs)
B IIPOMBIIIJIEHHOCTH | Pa3BUTHE NMPOMBIIIIEHHOW OMOTEXHOJIOTUN U €€ NMPUMEHEHHE B KU3HU YEJIOBEKa, ITOMCK 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(" 24
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
Buorexnonoruu MOJLYJIst)
U TeXHHYECKHe Pa3zButne OHOTEXHOJOTHII ¢ TPUMEHEHHEM TEXHMYECKMX cHcTeM (OMOMH)KeHepus,
CHCTEMBI 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 00pa30oBaTEIbHON OpraHU3aIud
JOJIKeH MMETh MeuYaTHbIe U/WIK 3JIEKTPOHHBIE 00pa3oBaTebHble U HH()OPMALMOHHBIE PECyPCHI
JUTSL KICTIOJTh30BaHUS B 00pa3zoBaTesibHOM miporiecce. [Ipu dpopmupoBannm 6ubnrorednoro Goumga
00pa3oBaTeNnbHOI OpraHu3aluy BEIOUPAETCsl HE MEHEee OJIHOTO U3/IaHus U3 IEPEUNCICHHBIX HUXKE
NEYaTHbIX M3AaHUNA M (WIN) 3JIEKTPOHHBIX M3JIaHUN B KaueCTBE OCHOBHOIO, IPU 3TOM CIIHCOK
MOYKET OBITh IOTIOJIHEH HOBBIMU M3AHUSMHU.

3.2.1. OcHOBHBIE TEYATHbIE U/ HJIN IJICKTPOHHBIC U3JaHUSA

3.2.1. OcHOBHBIE HCTOYHUKH

1. buomnorus. 10 knacc. bazoBelii ypoens : yueOnuk / B. B. ITaceunuk, A. A. Kamenckuii, A.
M. Py6noB [u ap]. ; mox pen. B. B. Ilaceunuka. - 6-e u3a., crepeorumn. - Mocksa :
[Tpocemenne, 2024. - 224 c. - (Jluaus xuzHn). - ISBN 978-5-09-116776-4. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2174807

2. buonorus. 11-it knacc. ba3oBslit ypoBens : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckuii,
A. M. Py6uos [u np.] ; mox pen. B. B. Ilaceunuka. — 6-e u3ad., crep. — Mocksa :
[Mpocsemenwne, 2024. — 272 c. : wi. — (Jluaus xuzan). — ISBN 978-5-09-116473-2. -
Tekcrt : anextponHsIit. - URL: https://znanium.ru/catalog/product/2157271

I[OHOJIHI/ITCJILHLIG HCTOYHHUKH

1. Aradonona, U. b. buonorus. bazoBeiii ypoBeHb : yueOHUK JUIsl 00pa30oBaTeIbHBIX OPraHU3aLHid,

peaM3yIomux 00pa3oBaTeIbHbIC TPOrPaMMBI CpEHETo MpodeccruoHanbHOro odpazoBanus / 1.
b. Aradonosa, A. A. Kamencknii, B. . CuBornazos. — Mocksa : [Ipocsemenue, 2025. - 273 ¢. —
ISBN 978-5-09-124905-7. - Teker : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2201867

Aradonosa, U. b. buosnorus. ba3zossriii ypoBens. [Ipaktukym : yue6HOE TocoOue, pazpaboTaHHOE
B KOMIUIEKTE ¢ y4eOHHKOM [Uis  OOpa30BaTENbHBIX  OpraHW3alyii, pPeaTU3YIOIIUX
oOpa3oBaTenbHbIe MPOrPaMMBbI CpeHero npodeccuonanbHoro oopasosanus / M. b. Aradonosa,
B. 1. CuBornazos. — 2-e u3j., crep. - Mocksa : IIpocsemenue, 2025. - 113 ¢. — ISBN 978-5-09-
124906-4. - Tekcr : anextponnsiit. - URL: https://znanium.ru/catalog/product/2201868
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HNHTepHeT-pecypebl

1.
2.

3.

9.

www. sbio. info (Bcs 6uonorus. CoBpeMeHHasi 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).
WWW.vspu.ac. ru/deold/bio/bio.htm (TenekomMMyHUKaITMOHHBIE BUKTOPHHBI 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 (3aekTpoHHBIH 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 (JIyst Tex, KTO y4UTCS caM B YYUT JPYTUX; OYHO U TUCTAHIIMOHHO,
OMOJIOTUH, XUMUH, IPYTUM IIPEIMETAM).

10. www. schoolcity.by (brosorus B Bompocax 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 (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oob6masi/mpodeccnoHabHasA
KOMIIeTeHIIUsI

Pa3zpgen/Tema

Tun OLICHOYHBIX

MeponpusTHs

OK 01.
Bribupare cnocoObl pemieHus
3a1aq npodeccruoHaNbHON

ACATCIIBHOCTH IPUMCHHUTCIBHO
K pa3JIM9YHbIM KOHTCKCTaM

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,
9.411-0/c®, 9.5M-o/c, 10.1,
10.2, 10.3I1-0/c, 11.1IT-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. Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi TUCKYCCHS TIO

Ucnone3oBate  coBpeMeHHBIE | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIIPOCaM JIEKIIUH

CpefACTBA  MOMCKA, aHamM3a | 71.73 81 82 91-9.3 PaspaboTka MeHTaTbHOU

u MHTEPIPETAMHA | g 4y /o g 5[]-ofc. 10.1 | KAPTPI B MUHH IpyIIax

UH(pOpMaIInH, ’ ' ' | BBIIIOJTHEHKE U 3aIATA

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

TEXHOJIOTUU JUIS BBITOJIHEHHUSI [IpencraBieHue pe3ysbTaTOB

3a/1a4 npodeccuoHaIbHOM MPAKTUYECKHUX paboT

JeSITeIIbHOCTH [IpencraBieHue yCTHBIX
COOOIIIEHUH C Mpe3eHTaueH,
MOJITOTOBJICHHBIX 10 TIEPSUHIO
HCTOYHUKOB,
PEKOMEHT0BaHHBIX
IperoaBaTesieM

OK 04. Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx1eHHe 10 BOIPOCcaM

OS¢ dekrnBHO 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | lekuun

B3aUMO/ICHCTBOBATh Mg 8.2 9.1-9.3, | [lpeacrasnenne  pesynbTaTos
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paboTtatb B KOJUICKTHBE |

9.4I1-o/c, 9.5I1-o/c, 10.1,

MPaKTUYECKUX padboT

KOMaH/Ie 10.2, 10.31T-0/c, 11.1TT-0/c | 3amuTa TBOPYECKUX paboT
3amura WHIMBUIYaTbHBIX
MIPOCKTOB

OK 07. Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6¢cyxaeHue Mo Borpocam

CopeiictBoBaTh  COXpaHeHuio | 4.1-4.3, 5.1-5.4, 6.1-6.3, | 1eKuuu

OKpYXKaroIen cpemsl, |71.73 81, 82, 9.1-9.3, PaspaboTka riioccapus

pecypcocOepeReHHIO, 9 4M-o/c. 9.5M-o/c. 10.1 3amoiNHeHHEe  CPaBHUTEIBHBIX

PUMEHSTh 3HAHUSA ' > ' " | Tabmun

00  W3MEHEHMH  KJIHMMara, 10.2,10.311-0/c, 11.11I-0/c TectupoBanue

TIPUHIIAITBI OepexKIIMBOTO YCTHBIN ompoc

npou3BoACTBa,  3(hdexkTuBHO JIUKTaHT Ha UCIOJb30BaHUE

JIeHCTBOBATH apryMEHTOB, OHOJIOTHYCCKOM

B UPE3BBIYAIHBIX CHTYAIIHIX TEPMHUHOJIOTHH U CUMBOJIMKH
NunuBunyanbHas
caMmocTosiTeNbHas paboTa
[IpencraBieHue pe3ysbTaTOB

MPAaKTUYECKUX padboT
KontposnbHble paboTbl

3amuTa TBOpUYECKUX padoT
3amura VMHIUBUAYaJIbHBIX
IIPOEKTOB

Brinmonnenue 3aganuii
IIPOMEKYTOYHON aTTECTalluN

[1K 2.4. IIpon3BOANTD OLICHKY
Ka4ecTBa BBIITYCKACMOM

NPOJYKITUU

IT-o/c

24




