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1. OBIIIASI XAPAKTEPUCTUKA PABOYEW ITPOI'PAMMBI
YYEBHOM JJUCHUILIVHBI «OYIIL.13 BHOJIOT UsI»

1.1. Heab 1 MeCTO JMCHUILIMHBI B CTPYKTYPe 00pa30BaTe/ibHOM MPOrpaMMbl

Henp muctummuasl «OYIIL.13 Buonorus» mnpeanonaraetT OBIaJeHHE OO0YYaAIOUMMHCS
3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOM OpraHW3allid KUBBIX CHCTEM pPAa3HOTO paHra;
npuoOpeTeHne yMEHUH HCIOJb30BaTh 3TH 3HAHUS JUISI TPAMOTHBIX JCUCTBUH B OTHOILIEHUU
00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3IIMYHBIX )KU3HEHHBIX MPOOIIEM.

Jucnunnmna «OVII.13 buonorusa» BKJIFOUEHA B 00s13aTeIbHYI0 JacThb
o0mieo0pa3oBaTeIbHOTO  LUKJIA Hpo(ecCHOHAaTbHOM  00pa3oBaTENbHON  MporpamMmbl B
cootBercTBUU ¢ PI'OC CIIO no cnenunansHocTH 22.02.09 MeTa/lsiyprusi YepHbIX MeTAJJIOB.
1.2. Iliianupyemble pe3yJbTAaThl 0CBOCHUS THCHHUILINHBI

Pe3ynbrarel OCBOGHMS JAMCIHUIUIMHBI COOTHOCATCA C IUIAHUPYEMBIMU pe3yjbTaTaMu
OCBOEHHUSI 00pa30BaTEIbHONW MPOrpaMMbl, MPEACTABICHHBIMA B MaTpHIle KOMIETCHIIUN
BBIITYCKHUKA.

B pesynbpTaTe 0cBOCHUS TUCIUTIIIUHBI 00YUYaIOIIUNACS TOJIKEH:



Koa u Ilnanupyemsie pe3yJibTAaThl 0CBOCHHS AU CHHILINHBI

HaNMeHOBaHHe

‘l’OPM“PyeM““X O6urue JMcuunIMHAPHbIE

KOMIIeTeH Ui
OK O01. Beibupats | JInuHocTHBIE pE3yibTaThl JOJDKHBI oOTpaxarh B yactu: | [IP6 1. CpopMupoBaHHOCTH 3HAHHUN O MecCTE€ M POJIU OMOJIOTHU
croco0bl  pelieHus | TPyAOBOIrO BOCIIMTAHUS: B CUCTEME€ HAy4yHOIO 3HaHUs; (YHKLUHMOHAJIbHOH TIPaMOTHOCTH
3aj1a4 - TOTOBHOCTb K TpPYyAY, OCO3HAHHWE LIEHHOCTU MAacTEpCTBA, | YEJIOBEKA /ISl PEUICHUS )KU3HEHHBIX [IPOOIIEM.
npodeccuoHaIbHON | TpyAoIooue; I1P6 2. CdopMHpPOBAaHHOCTh YMEHMsI PACKpBIBATh COJEp)KaHHE
JeSTEIbHOCTH - TOTOBHOCTh K aKTHBHOH JEATEIFHOCTH TEXHOJOTWYECKOH | OCHOBOMOJATAIOMINX OHOJOTHYECKUX TEPMHUHOB W  IOHITHM:
IPUMEHHUTEIBHO u COLIMAJIbHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTbH | KU3Hb, KIJIETKA, TKaHb, OpraH, OpPraHW3M, BHUJ, MOILYJIALUS,
K Pa3NUYHBIM | HHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHSTE | DKOCHCTEMa, OMOIeH03, Onochepa; Mmeraboan3M (0OMEH BElecTB
KOHTEKCTaM TaKyto J1esITeIbHOCTb; U IpeBpallleHHhe SHEepruM), TromeocTas (caMmoperyJsuus),

- HWHTEpeC K pamyHbiM cdepam mnpodeccrHoHaATBHON
JICSTCIIbHOCTH.

MeTtanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXaTh:
OBnajieHre YHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIBHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (OPMYJIUPOBATh U aKTyaIH3HPOBATh
mpo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABIIMBATh CYMICCTBCHHBIA NPHU3HAK WA OCHOBAHUS
JUTSL CpaBHEHU S, KitaccuuKauu U 00001IeHNS;

- OTIPEICIIATH 1EIH JISATSIIbHOCTH, 33]IaBaTh apaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEYUHS

B PacCMaTPUBAEMBIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB
MOCJIEACTBUN NeITETbHOCTH,

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIILCKON

U TPOCKTHOW JIeATENHHOCTH, HABBIKAMHU pa3peuieHus

JCATCIIBHOCTh, OICHHUBATH
oejsiM, OLCHUBATH  PUCKU

OuocuHTe3 Oenka, CTPYKTypHAasi OpraHW3allUsl >KUBBIX CHCTEM,
JTUCKPETHOCTD, caMOperyJsinus, CaMOBOCIIPOU3BEJICHHE
(penpomykius), HACJIEICTBEHHOCTb, HM3MEHYUBOCTb,
HHEPro3aBUCUMOCTD, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aLu.

I1P6 3. CdopMUPOBAHHOCTh YMEHHSI PacKpbIBaTh COJEp)KaHUE

OCHOBOMOJNIATAIOMINX ~ OWOJIOTMYECKUX TEOPHUM H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, SBOJIIOIMOHHOM,
MIPOUCXOKICHUS )KU3HU U YEIIOBEKA.

I1P6 4. CdopmupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOTOJIATaloNIue OMOJOrHYECKUe 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Menpensa, T. Moprana, H.W. BaBwmioBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHuiibl X NPUMEHHUMOCTH K KHUBBIM
CHCTEMaM.

[TP6 5. IlpuoOpeTeHne ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO IMO3HAHUS, HCTIOIB3YEMBIX B OMOJIOTHUN: HAOIIOICHUS

Y OIMCAaHMS JKUBBIX CUCTEM, IPOLIECCOB U ABJIECHUN; OPTaHU3ALUU
U TIPOBEACHUS OMOJOTUYECKOTO OKCIEPUMEHTA, BBIABHIKECHUS
TUIIOTE3, BBIABIECHUS 3aBUCHUMOCTH MEXIY HUCCIELyEMbIMU
BEJIMYMHAMU, O0BSICHEHH S MTOJTyYEHHBIX pe3yabTaTOB
U (GOpMYyIUPOBAaHUS BBHIBOJIOB C HCIOJB30BAHHEM HAYYHBIX




npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

nu aKTyaJII/I3I/IpOBaTB 3aﬂaqy, BBIABUTATH I I/IHOTe3y

€c peUICHHs, HAXOIUTh apryMEHTBI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUs;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIe B XOoa€ peH_IeHI/HI 3a1a4u
pe3yJIbTaThl, KPUTHYCCKH OILEHWBATh HX JOCTOBEPHOCTb,
HpOFHO?;I/IpOBaTI) NU3MCHCHHUEC B HOBBIX YCHOBI/ISIX;
pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAJIN3a
HMEIOIUXCS MaTepUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;
-- YMETbh MIEPEHOCHUTH 3HAHHMSI B TIO3HABATEIbHYIO

U TIPAaKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEAMETHBIX
o0OJacrei;

- BBIBHraTh HOBBIC HJCH, IIpejjaraTb OPHTHHAIbHBIC
MOJIXOJIbI U PEIICHUS

IIOHATUM, TEOPUN U 3aKOHOB.

I[TP6 6. CdhopMUpOBAaHHOCTh YMEHHS BBIACIATH CYIIECTBEHHBIC
NPU3HAKH  BHUPYCOB, KJETOK NPOKApUOT U  DYKApHOT;
OJITHOKJIETOYHBIX M  MHOTIOKJIETOYHBIX OpraHU3MOB, BHJIOB,
OMOreo1eH030B M IKOCHCTEM; OCOOEHHOCTH IPOIECCOB OOMEHa
BEIIECTB M IPEBPALICHHUsS OHHEPIUU B KIETKe, (OTOCHHTE3a,
TUTACTHYECKOTO M SHEPTETHUECKOT0 0OMEHa, XEMOCHHTE3a, MUTO3a,
Meiio3a,  OIUIOAOTBOPEHMSA,  Pa3BUTUA W Pa3MHOMKEHUS,
WH/IMBUYAIBHOTO PAa3BUTHS OpraHu3Ma (OHTOreHesa), 0OphObI 3a
CYLIECTBOBaHME, €CTECTBEHHOro OTOOpa, BUA00OPa30BaHUS,
NPUCIIOCOOJICHHOCTH OpPTaHU3MOB K Cpele OOWTAaHWsS, BIUSHHUS
KOMIIOHEHTOB KOCHUCTEM, AQHTPOIIOTEHHBIX ~ W3MEHEHUH
B DKOCHCTEMaxX CBOCIl MECTHOCTH,

KPYTOBOpPOTa BEIIECTB U IIpeBpallleHle SHepruu B buocdepe.

[1P6 7. CdopMHpPOBaHHOCTH YMEHHUS NPUMEHATH IOJIYYCHHBIC
3HaHUS U1 OOBACHEHMs] OMOJIOTMYECKUX ITPOLECCOB U SIBICHU,
JUTSL IPUHSATHS PAKTHYECKUX PEIICHNH B TIOBCETHEBHON YKU3HU

C 1IeJIbI0 0OecredeHusi 0€30aCHOCTH CBOETO 3/I0POBbS U 370POBbs
OKpY’KaIOLIMX JIIOAEH, COOMIOEHHUs 3JI0pOBOro obOpasza KHU3HH,
HOPM I'PaMOTHOI'O IOBEJICHUS B OKPYKAIOLIEH MPUPOIHON CpEJE;

IMOHUMAaHHE HEOOXOIMMOCTH  MCIIOJIB30BAHUS  JTOCTHIKEHHH
COBPEMEHHON OWOJIOTHM U OMOTEXHOJIOTHM [JIsl pariOHAIBHOTO
MPUPOIONOIB30BaAHUS.

I[IP6 8. CdopmupoBaHHOCTH yMEHHUS peniaTh OMOJOTUYECKHE
3a/1auu, COCTABIIATh T€HOTUITMYECKUE CXEMbI CKPEIIMBAHUS

JUIST Pa3HBIX THUIIOB HACJIEIOBAaHUS NPHU3HAKOB y OPTraHU3MOB,
COCTaBJISITh CXEMBbI MEPEHOCA BEILIECTB M YHEPTUU B IKOCHCTEMAax
(menu mUTaHus, TUIIEBIC CETH).

I[TP6 9. CdopmupoBaHHOCTh yYMEHHMI KPUTHYECKH OIEHUBATH
nH(pOpMalLMI0 OUOJIOTUYECKOTO  COJAEPIKAHMSI, BKIIOYAIOLIYIO
MICEB/IOHAYYHbIE 3HAHUSA U3 PA3JIUYHBIX HMCTOYHUKOB (CpeICcTBa

MaccoBoM  MHGOpMalUU, HAay4HO-TOMYJApHbIE MaTepuabl);
MHTEPIPETUPOBATH ATUUYECKUE aCIEKThI COBPEMEHHBIX
UCCJICIOBAaHUM B OMOJIOTMHM, MEAMLUHE, OMOTEXHOJOIHH;




OKOJOTHYCCKHUEC
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paccMmarpuBaTh  Tio0OajIbHBIC
COBpEMEHHOCTH,  (HOpMUPOBATH
COOCTBEHHYIO TIO3HIIHIO.

I[TP6 10. ChopMupOBaHHOCTH yMEHUH CO3/1aBaTh COOCTBEHHBIC
NUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJIOTHYECKOM
uH(pOpMallMMd U3  HECKOJIbKMX  HCTOYHUKOB,  TPaMOTHO
MCIOJIb30BATh MOHATHHHBIN annapar OMOJI0THU

pOOIIeMBI
OTHOIICHUIO K  HHUM

OK 02.
Hcnonws3zoBarts
COBpPEMEHHBIE
CpeAcTBa  TIOWCKa,
aHaim3a

U HHTEPIpETAINH
uHpopmanuu

¥ MH(OPMAIIMOHHBIE
TEXHOJIOTHH TUIs
BBITTOJIHEHHST 337124
npodeccnoHaIbHON
JeSITeTbHOCTH

JInuHOCTHBIE pE3yJbTaThl [JOJDKHBI OTpa)XkaTb B YaCTH:
[EHHOCTH HAYYHOTO ITO3HAHMS:

-c(hOpMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOMN
IOPaKTUKH,  OCHOBAaHHOIO  Ha  JMaiore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MmecTa
B IIOJIMKYJIbTYPHOM MUDE.

MertarnpenmMeTHble pe3yIbTaThl JOKHBI OTPAKATh:
OBnajieHne YHUBEpCAIbHBIMU yUYEOHBIMU MTO3HABATEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJaJeTh  HaBBIKAMU  TMOJYy4YeHHs]  HHPOpMAIUU
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEIBHO
OCYUIECTBIIATh MIOKCK, aHaJIn3, CHUCTEMATH3ALNIO

U MHTEPIpEeTALNI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
IpEJICTaBICHHUS;

- OLIEHUBATh JOCTOBEPHOCTb, JIESTMTUMHOCTh WH(pOpMalHNH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIbHO-3THYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUH O MECTE U POJIU OHMOJIOTHH

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOH TPAMOTHOCTH
YeJI0BEKa JJISl PeIIeHUs )KU3HEHHBIX ITPOo0JIeM.

[1P6 7. CdopMHpPOBaHHOCTH YMEHHUS NPUMEHATH IOJIYYCHHBIC
3HaHUS U1 OOBACHEHMs] OMOJIOTMYECKUX ITPOLECCOB U SIBICHU,
JUISI IPUHSATHUS IPAKTUYECKUX PEIICHUIN B IOBCEIHEBHOM KU3HU

C LieJblo obecnieueHus: 0€30MaCHOCTH CBOETO 3/10POBbsI U 37J0POBbS
OKpY’KaIOUINX JIIOACH, COONIONEHHS 3I0pOBOrO o0Opasza KHU3HH,
HOPM T'PaMOTHOTO IOBEJEHUS B OKPY’KAIOLIEH NPUPOAHOMN CpEcE;
MOHMMaHUE  HEOOXOJMMOCTH  HCIIOJIb30BAHMSI  JTOCTHKEHUI
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTHH JUIsl pallMOHAIBHOTO
MIPUPOIONOIB30BaAHUS.

ITP6 10. CdopMupoBaHHOCTH YMEHHMH cO37aBaTh COOCTBEHHBIE
IIMCbMEHHBIE M YCTHBIE COOOIIEHMS] Ha OCHOBE OMOJIOIMYECKOM
uHpOpMAallUM M3  HECKOJbKUX  HCTOYHHUKOB,  I'PAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN arnmnapar 0MoJ0ruu

OK 04. DddexTrBHO
B3alMOJIEMCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIM4YHOCTHBIE pe3yiibTaTbl HOJUKHBI OTpPA’XaTb B YaCTH:

[IEHHOCTH HAy4YHOTO TIO3HAHUS: OCO3HAHHWE IICHHOCTH
HAay4YHOW  JICSITEIIbHOCTH, TOTOBHOCTh  OCYILIECTBISTH
MIPOCKTHYIO u HCCJIEI0BATEIBCKYIO JIeSITeIbHOCTD
WHJUBU]IyallbHO U B TPYIIIIE.

MeranpeameTHbIe pe3yabTaThl JOJKHBI OTPaXkKaTh:
OsnageHue YHUBEpCATbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHas JICSITCIIbHOCTD:

[TP6 5. IlpuoOpeTeHne ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAay4YHOTO TO3HAHUS, UCTIOIb3YyEMbIX B OMOJIOTHH: HAOIIONCHUS U
OIMCAHMS )KUBBIX CHUCTEM, IIPOLIECCOB U SIBJIECHUI; OpraHu3aluu U
MPOBEACHUST  OMOJOTUYECKOTO  AKCIEPUMEHTA,  BBIIBMIKECHUS
TUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXIY HMCCIELYyEMBIMU
BEITMYMHAMU, OOBSICHEHHS TIOJYICHHBIX PE3yJIbTaTOB

U (GOpMYyIUPOBAHUS BBHIBOJIOB C HCIOJIB30BAHUEM HAYYHBIX
TOHSATHUHI, TEOPHUIT U 3aKOHOB
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- IOHUMATh U UCTIOJIB30BATH MPEUMYIIECTBA KOMAHIHOM
Y UHIUBUTyJIBHOU PaOOTHI;

- [IPUHUMATH e COBMECTHOU HEATECIIBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBIATh IJIaH  JICHCTBHIA,
pacnpenensiatb poJM € Yy4YETOM MHEHUW YYaCTHUKOB

00CyKJIaTh pe3yIbTaThl COBMECTHOUN pabOThI

OK 07.
CopelicTBOBaTH
COXPaHCHHIO
OKpYXaroIein

cpepl,
pecypcocOepexeHn
10, MIPUMEHSITh
3HaHUS

00 W3MEHEHUHU
KJIMMaTa, TPUHIUITBI
OepexIINBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHsIX

JIn4HOCTHBIE pE3yJIbTAaThl JOJDKHBI OTpaXkaTb B 4YaCTHU:
HKOJIOTMYECKOTO  BOCHUTaHHUS: -  C(POPMHUPOBAHHOCTH
9KOJIOTMYECKOHN KyJIbTYpPbl, HOHUMAaHUE BIUSHUSA COLIMAIIBHO-
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE IPUPOIHOM

U COLMAJIBHON Cpelibl, OCO3HAHUE IJI00aJbHOIO XapakTepa
HKOJIOTUYECKUX TTPOOIIEeM;

- IUNIJAHUPOBAHME U OCYILECTBIICHUE IEUCTBUN B OKPYIKAIOLIEH
Cpele Ha OCHOBE 3HAHMS LEJNed YCTOMYMBOIO Pa3BUTHUSA
4eJI0BEYECTBA;

- AKTMBHOE HEIpUATHE JIEUCTBUH,
OKpYXKaroIleH Cpeae;

- YMEHHE NMPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHYECKUE
NOCIIEACTBHSI IPEAIPUHUMAEMBIX JEHCTBUM, IPEAOTBPAILATh
ux;

- pacliupeHue
HaIpPaBJIEHHOCTH.
MetanpeameTHbIE pe3ynbTaThl 1OJKHBI OTPaXaTh:
OBnanenue YHUBEPCATbHBIMU KOMMYHHUKAaTUBHBIMU
JEUCTBUSIMU:

0) cCOBMECTHAsI IESITEIbHOCTb:

- MOHMMaThb W HCIOJIB30BaTh IMPEUMYLIECTBA KOMAaHIHOMN
Y MHIUBHUIyaJIbHOM paboThI;

IMPUHOCAIINX BpPCa

OIbITAa JEATENIbHOCTH JKOJOTHYECKOU

- IIPUHUMATh e COBMECTHOM JeATEIIbHOCTH,
OpFaHI/ISOBLIBaTI) nu KOOp)II/IHI/IpOBaTB }16171CT BUSA
M0 e¢ JOCTIIKEHUIO: COCTaBiATh IUIaH  JICUCTBUM,
pacnpenensiatb poJM € YyYETOM MHEHUW YYAaCTHUKOB

00CyKJIaTh pe3yIbTaThl COBMECTHOUN pabOThI

ITP6 5. IIpuoOpereHue omnbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOT'O TIO3HAHUSI, UCTIONB3YEMBIX B OMOJIOTHH: HAOIIOICHUS

U OINMCAHUS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHHI; OpraHU3alun
U TPOBEACHUS] OHOJOTUYECKOrO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSICHEHUSI ITOJIyYEHHBIX PE3YJIbTaTOB

u (GOpMYyIUPOBAHUA BBIBOJIOB C HCIOJB30BAHUEM HayYHBIX
IIOHATUI, TEOPU U 3aKOHOB.

ITP6 6. CdhopMUPOBAHHOCTH YMEHHS BBIACNIATH CYIICCTBEHHBIE
NpU3HAKW  BHUPYCOB, KJIETOK NPOKApUOT U  JyKapHOT;
OJIHOKJICTOYHBIX W  MHOTOKJETOYHBIX OpPraHMU3MOB, BHJIOB,
OMOreOleHO30B U IKOCHCTEM; OCOOEHHOCTH IPOIIECCOB OOMEHa
BEIIECTB U TIPEBpAIICHHs] SHEPrUU B KIETKe, (OTOCHUHTE3a,
IJIACTUYECKOT0 ¥ SHEPTreTUYECKOro 0OMEHa, XeMOCHHTE3a, MUTO03a,
MeHo03a,  OIUIOAOTBOPEHUs,  PpPa3BUTUA U Pa3MHOXKEHMS,
MHAUBUAYAIBHOTIO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), 00pbObI

3a CYLIECTBOBaHME, €CTECTBEHHOro OTOOpa, BUA00Opa30BaHUS,
MPUCTIOCOOJIEHHOCTH OpPraHU3MOB K cpelle OOMTaHMs, BIUSHUS
KOMIIOHEHTOB 9KOCHUCTEM, AHTPOIIOT€HHBIX W3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB U MIpeBpallleHle YHepruu B buocdepe.

I[1P6 7. CdopMUPOBAHHOCTb YMEHHUS MPHUMEHSATH IOTy4YEHHbIE
3HAHUA AJI1 OOBSICHEHHs] OMOJOTUYECKUX MPOIECCOB U SIBICHUI,
JUTSL TIPUHATHS TPAKTHYECKUX PEIICHUA B ITOBCEIHEBHOW KH3HU
C L1eJbio obecneueHus: 0€30MacCHOCTH CBOETO 3/I0POBbsI U 37J0POBbS
OKPYKAIOIINX JIOJEH, COONIOACHUS 3I0pOBOr0 00pasza >KW3HH,
HOPM T'PaMOTHOTO MOBEJEHUS B OKPY’KAIOLIEH PUPOAHOMN CpEXeE;




NOHMMaHWE  HEOOXOIMMOCTH  HCIOJBb30BAaHUSA  JIOCTHKCHHN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH JUIsl PalMOHAJIBHOTO
IIPUPOJONOIIB30BAHNS

IIK 1.5.
[IpousBoauTh
OIICHKY KauecTBa
BBIITyCKaeMOM
MPOIYKIIMHI

BJIaJICTh HaBbIKaMU MOJyYeHUs HHPOpMaLUU

U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTENIBHO
OCYILECTBIIATD [TOUCK, aHATIU3, CUCTEMATU3ALUIO

U MHTEPIIPETAUI0 HH()OPMAIH Pa3InYHbIX BUAOB U (hopm
[IPEACTABIICHUS

[TP6 7. ChopMHpPOBaHHOCT, YMEHUS MPUMEHSTH IMOJTYYCHHBIC
3HAHUS 11 OOBSICHCHUS OMOJIOTUYECKHIX MIPOLIECCOB
u SBJICHUM, 111 TPUHATHAS NPAKTUYECKUX PEIICHUH B
MOBCETHEBHON  JKM3HM C LENbI0 oOecrieueHus: 6e30MmacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOIIUX JIFO/IeH, COOTIOCHHUS
310pOBOTO 00pa3a JKW3HM, HOPM TPaMOTHOTO IOBEACHUS B
OKpYXKaroliel MpUpPOAHON cpesie; MOHUMaHUE HEOOXOAUMOCTH
UCIIOJIb30BAaHUSl  JIOCTMKEHMM COBPEMEHHOM OMOJOrMH U
OMOTEXHOJOTHH JJIsl pAllMOHATILHOTO MPUPOIONOIH30BaHUS.




2. CTPYKTYPA U COAEP) KAHUE JUCIUIIJINHBI

2.1. Tpyn0eMKOCTb OCBOEHMS U CHUIIMHbI

Brtuu.B
. Oo6bem B
Bun yueOHoii padoThI ¢opme mpaxT.
yacax
NMOATOTOBKH
. 25
O0bem o0pa3oBaTeIbHON NPOrpaMMbl AUCUHILINHBI 72
B T.4.
TeopeTHYeCKHe 3aHSITHSA 47
13
NPaKTH4YeCKHe 3aHATHA 19
JadopaTopHbie 3aHATUS 6
OcHoOBHOE coep:kanue 60
IIpodeccuoHaLHO OPHEHTHPOBAHHOE CO/iep:KaHue (Coiep:KaHNe NPUKJIATHOTO MOIYJIs1) 12 12

IIpomeskyTounasi atTectanus (AnddepeHIUPOBAHHBIN 3a4eT)

*dek
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2.2. Conep:xanue QUCHUIIMHBI

Oo0bem
, K. 4.
/
B TOM Konet .
KOMIIeTeHI U,
yHcIIe
(¢popmupoBanu
HanmeHnoBanue Coaep:xkanue y4eOHOro MaTepraJia, NPaKTHYECKUX U J1a00paTOPHBIX 3aHATHIA, q)oBMe 10 KOTOPBIX
pa3aeyioB U TeM Kypcoeas paboma (npoexkm) anKT CrocoocTByeT
HEECKO 3J1eMeHT
i NPOrpaMMblI
NOATrOT
OBKH,
aK. 4.
1 2 3 4
OcHoBHOE cogepKaHue
Paszpnen 1. buoJiorus kak Hayka. ZKuBbIe cHCTeMbl U MX OPTraHU3alus 2
Tema 1.1. Copneprxanue yueOHOro MaTepuasa 2
buonorus buonorus — Hayka o xuBoi npupojae. CBsizu OMOIOTHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMH, Gpuiiocopue, penuruen, STHKOH, 3CTETUKON U MPaBOM.
Oo6mas Ponp Ouonormu B (QOpMHpOBAaHMM COBPEMEHHON HayyHOM KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTHYECKHUX HAYK.
KU3HU MeToapl MO3HAHUS KUBOM NpUpOJbl (HaOMIOEHNE, YKCIIEPUMEHT, ONHMCaHWEe, U3MEpPEHHe, OK 02
KJaccu(uKaIus, MOICIMPOBAHUE, CTATUCTHYECKAs 00paboTKa TaHHBIX).
JXKusble cucteMbl (OMOCHCTEMBI) KaK MpeaIMeT u3ydeHus Onosnoruu. OTinyue )KUBBIX CUCTEM
0T Heopranuueckoi nmpupoasl. CBoHCTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHHU OpraHU3alNH OouocucTeMm: MOJIEKYJIIPHO-T€HETHYECKUH, KJIETOYHBIH,
OpraHU3MEHHBIN, TMOMYJISIIMOHHO-BUIOBOH, JKOCHUCTEMHBIH (OMO - TeOlEHOTHYECKUH),
6uochepHbiit
Pa3znen 2 Xumudecknii COCTaB M CTPOEHHE KJIETKH 10
Tema 2.1. Cojepkanne ydeOHOro MaTepuasa 2
XUMHUUECKUH cOCTaB | XUMHUYECKUN COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI.
KJIeTKU. Bona Boma u MHUHEpaJIbHBIE BeEIIEeCTBA. CDYHKI_[I/II/I BOJBI 1 MHMHCPAJIBHBIX BCHICCTB B KICTKE. OK 01, OK 02,
1 MUHEpaJIbHBIC [TonnepkaHue OCMOTHYECKOTO OanaHca OK 04
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BCIICCTBA

HpaKTI/I‘IeCKOG 3aHATUC

Ne 1 «buonorunyeckass pojb MHUHEPAJIbHBIX BELIECTB B OOECIEUEHUU >KU3HEIEATEIBHOCTH
OpPIraHU3MOB, ITPOSIBICHUS AUCOaIaHCa MUHEPAJIbHBIX 3JIEMEHTOB)»

Tema 2.2.
buonornueckn
BaKHBbIE XUMHYECKHE
COEIMHEHHUS

Conepkanue yueOHOro MaTepraia

benku. CoctaB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpHI OenikoB. HezameHumbie U
3aMEHMMBIE AMHUHOKHUCIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOW
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonornyeckue ¢yHknun OenkoB. DepMEHTHI — OHOJOTHYECKHE
karanu3atopel. CTpoeHue (epMeHTa: aKTHBHBIA IEHTpP, CyOCTpaTHas CHEHU(PUYHOCTD.
KodepmenTsl. Buramunsl. OTinnuus pepMEeHTOB OT HEOPraHUYECKUX KaTaan3aTopOB.
VYrneBoabl: MOHOcaxapubl (TIOKO3a, pubo3a U J1e30Kcuprb03a), Aucaxapujsl (caxaposa,
JaKTO3a) M MOoJMcaxapulpl (Kpaxmall, TNIMKOTeH, LEeJUI003a). buonornueckue QyHKIUH
yraeBonoB. Jlunuael:  Tpurimuepunbl, Gocdonunuasl, crepounsl. [ uapodunbHO-
rupodoOHbIe cBOKCTBa. bruonorndeckue GpyHkuuu aunuaoB. CpaBHEHUE YTIEBOAOB, OSIKOB
Y JUIUJ0B Kak UCTOYHUKOB 3Heprun. Hykneunossie kucnotsl: JJHK n PHK. Hykneotuasr —
MOHOMEpBI HyKJIEeMHOBbIX KucioT. Crpoenue u ¢pynkuuun JIHK. Crpoenue u ¢pynxiuu PHK.
AT®: ctpoeHue 1 QyHKIUH

JlaboparopHble 3aHATHS (Ha BEIOOp MpenogaBaTess)

Ne 1 «Onpenenenue BuramuHa C B MPOAYKTaX MUTAHUS»

i «OnpeeneHne HaATMYUs Kpaxmania B IPOAYKTaX MAUTAHUS

i «'napodunbHO-rHIPo)OOHBIE CBOMCTBA JIUIHIOBY

win «/3ydeHne KaTaluTUYECKOW aKTHMBHOCTH ()EPMEHTOB (Ha MTpHUMEpPEe amuiia3bl WIH
KaTaJiasbl)»

Tema 2.3.
CrpyKTypHO-
byHKIIMOHAIbHAS
OpraHM3aIus KIeTOK

Conepxanue yueOHOro MaTeprasia

Huronorus — Hayka o kietke. KiierouHnas Teopust — mpuMep B3auMOICHCTBHS Hiel U GaKkToB
B HayYHOM IMO3HAHUH. METO bl U3yUeHHUSI KICTKH.

Krerka kak menoctHas xuBas cucreMa. OOmue NMpHU3HAKK KIETOK: 3aMKHyTas Hapy)KHas
MeMmOpaHa, mosekyibsl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tunel KIETOK: JyKapuoTH4eckas U mpokapuoruueckas. (OCOOEHHOCTH CTPOCHHS
MPOKapUOTUUYECKON KiIeTku. KietouHas crenka Oaktepuii. CTpoeHHE JYKapHOTHYECKON
kJeTKd. OCHOBHBIC OTJIMYHUSL PACTUTEIHHOM, )KUBOTHOM M TpUOHOU KiieTku. [ToBepXHOCTHBIE
CTPYKTYphI KJIETOK— KJIETOYHAas CTEHKA, TJIUKOKWIMKC, uX GyHkouu. [lmasmarmdeckas
MeMOpaHa, €€ CBOMNCTBA M (PYHKIIHH.

[Murommazma u ee opraHounabl. OmgHOMemOpaHHble opraHouabl kietku: OIIC, ammapar
lonbmxu, nuzocoMmbl. [loayaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHJPHUH, IUIACTHU]IBL.
[TporcxoxkaeHre MUTOXOHAPUH W Tuiactun. Bumel muactuna. HememOpaHHBIE OpraHOWABI
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KJIETKH: pUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOIHN, PECHUYKH, XKIyTHKH. DYHKIUU
OpPraHoOuJO0B KJIETKH. Brirtouenus.

SAnpo — perynsatopHslii HeHTp KieTku. CTpoeHHe sizpa: sjaepHas 000JI0uKa, Kapuoriazma,
XpOMAaTHH, AAPBIIIKO. XpOMOCOMBL. TpaHCIIOPT BEHIECTB B KJIETKE

JlaGopaTopHble 3aHTHS (Ha BHIOOp MTPENO1aBaTelis )

Ne 2 «Ctpoenue kieTkH (pacTeHusi, )KUBOTHBIE, TPUOBI) U KIJIETOUYHBIC BKIIOYCHHS (KpaxMall,
KapOTHHOU/IbI, XJIOPOIJIACThI, XPOMOILJIACTHI)»

wi «M3ydyeHne cTpoeHus KIETOK PacTeHUH, )KUBOTHBIX M OaKTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax 1 UX OIHCAHUE

i «IIpoHuiiaeMocTs MeMOpaHbl (TUIa3MOJIH3, ACTIA3MOJIN3)»

Pazgen 3. ZKu3HeneaTeJbHOCTL KJIETKH

Tema 3.1.
OOMeH BelEeCTB
Y TIpeBpAaIICHUC

SHEPrUuu

B KIIETKE

Cojnepkanne y4eOHOro Marepuana

OOMeH BemiecTB, WM METa00Iu3M. ACCUMUIIALINS (TUTACTHYECKUI OOMEH) U AUCCUMUIIAIUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3aKoHOB
COXpaHEHMs BEIIEeCTBA U SHEPruM B NOHUMaHMM MeTabonu3ma. Turmbel oOMeHa BEIECTB:
aBTOTpo(HBIN U TerepoTpodHbId. Ponb pepMeHTOB B OOMEHE BEIIECTB W NPEBpPAIlCHUU
sHeprun B KkieTtke. PorocuHTe3. CBeroBas M TeMHOBas (aszbl (orocuHTe3a. Peakuuun
¢dorocunTe3a. DPPeKTUBHOCTH (HOTOCHHTE3a. JHAUEHUE (POTOCUHTE3A AJIs )KU3HU Ha 3emile.
Bnusiaue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIMIEHUS! €0 MPOJYKTUBHOCTU Y
KyJIbTYPHBIX pAacTeHMH. XeMOCHHTEe3. XEeMOCHHTE3UpylolHue OakTepuu. 3HAYCHHE
XeMOCHHTe3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTHyecKkii OOMeH B KIIETKe. PacienieHre BemecTB, BbIACICHHE H aKKyMYJIHPOBaHNE
SHEPIUU B KIIETKE. DTalbl 3HepreTuyeckoro oomMeHna. ['nukonns. bpokeHue M ero BHIBL
Kucnoponnoe okucnenue, i KieToyHoe JbixaHue. OkucnutenbHoe (HochopuirpoBaHHe.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMeHa

Tema 3.2.
Buocunres Oenka

Conepxanue yueOHOro MaTeprasia

Peakuum MmatpuuHoro cuHte3a. [enermueckas wuHpopmanus u JHK. Peamuzauus
reHeThuYeckoil nHpopMaluu B KieTke. ['eHeTnueckuit Koa u ero cBoiicra. TpaHckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsuus — OuocuHTe3 Oenka. ITanbl TPaHCIALMH.
Koaunposanue amuHokuciot. Poabs pubocom B 6uocuHTe3e Oenka

[TpakTHueckoe 3aHsTHE

No 2 «Pemenne 3aaa4 Ha ONpCACIICHUC ITOCIICAOBATCIbHOCTHU HYKJIICOTHIOBY

Tema 3.3.
Bupycsl

Coneprkanuie yueOHOTO MaTepuaia

Hexknerounsie ¢popmsl xu3Hu — BUpychl. Mcropust otkpsiTust Bupycos ([. U. MBanoBckwuii).
Oco0EeHHOCTH CTPOSHHUS W KU3HEHHOTO IHKJIa BUPYcoB. bakTeprodaru. bonesnu pacrennii,
KMBOTHBIX M 4€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHoneduuura yenaoseka (BUY)

OK 01, OK 02,
OK 04
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| — Bo36yurens CITNJIa. [IpoduiakTika pacmpoCTpaHEeH s BUPYCHBIX 3a60ICBAHMIA

Pasznen 4. Pa3MHOKeHHE U HHAUBUAYAJIBbHOC PAa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKU3HEHHEBIN IUKIT
KIIETKHA

Conepkanue yueOHOro MaTeprasia

Kierounslii 1MKN, WM JKU3HEHHBIM NHMKI KieTku. MHTepdasza m murtos. IIporeccsr,
npoTekaromue B nHTepdasze. Perumkanus — peakuus marpuunoro cuaresa JJHK. Ctpoenune
XpOMOCOM. XPOMOCOMHBI HA0Op — KapuOTHUN. [UTIJIOMIHBIN B TalIOWIHBI XPOMOCOMHBIC
HaOopbl. Xpomaruipl. lLluTONOrMYeckHe OCHOBBI PAa3MHOXKEHUS W HMHAWBUIYaIbHOTO
pa3BUTHUsA Opranu3mMoB. Jlenenue kinetku —muto3. Craauu muto3a. [Ipoueccsl, npoucxoasume
Ha pa3HbIX CTaAusAX MHUTO3a. buomormyeckuil cmpica Murto3a. [Iporpammupyemasi rudenb
KJIETKH - allonTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTaHHU3MOB

Cojnepkanne yueOHOro Marepuana

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojoBoe. Buasl 6ecrnosaoro pa3MHOXKEHUS:
JieJIeHUE HAJBOE U MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pasMHOkeHue. VIcKkycCTBEHHOE KJIOHUPOBaHHE OPTaHU3MOB, €r0 3HaAUCHHE JJIs CEJICKIUH.
[TosoBoe pa3smMHOKeHUE, ero oTauuus ot Oecnonoro. Meio3. Craguu Mmeitosa. [Ipoueccel,
IpOUCXOAAIIMe Ha craausx Menosa. lloBenenme xpomocom B Menosze. Kpoccunrosep.
buonorndeckuil cMbICI U 3HaUCHHE MeHo3a. ['amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y KUBOTHBIX. [los0BBIE JKene3bl: CEMEHHUKU U siMyHUKU. OOpazoBaHMe U pa3BUTHE
IOJIOBBIX KJIETOK — TraMeT (CIepMaro30ui, SHLEKIeTKa) — CIIEPMATOreHE3 U OOIEHE3.
OcoOeHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. IlapreHorenes

Tema 4.3.
NunuBunyansHoe
pa3BUTHE OPTraHU3MOB

Cojneprkanne yueOHOro Matepuana

NuauBuayanbHOe pa3BUTHE (OHTOTeHe3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTeHe3). DTallbl
SMOPHOHAILHOTO Pa3BUTUS Yy IMIO3BOHOYHBIX JKMBOTHBIX: JpOOJICHHE, TacTpyJIsanus,
opraHorere3. IlocTamOpuoHanbHOe pas3BuTHe. THUIBI MOCTIMOPHUOHANBHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (IMuMHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKICHHbIE YpoAcTBa. PocT m pasButue pacteHuil. OHTOreHes3
I[BETKOBOT'O PACTEHHS: ABOHHOE OIUIOAOTBOPEHHE, CTPOSHUE CEMEHH, CTANH Pa3BUTHSI

HpaKTI/IquKI/IC 3aHATUA

Ne 3 «Mudexnmonnsie 3a0601eBaHMs U SMTUAEMHUH B HICTOPUU YEJIOBEUECTBAY
Ne 4 «BakuuHnanust Kak npo(uIakTHKa HHPEKIIMOHHBIX 3a00JIeBaHUN»

OK 01, OK 02,
OK 04

Paszpnen S. HaciieacTBeHHOCTh U M3MEHYHBOCTH OPTraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJaeA0BaHUs

Copepxanne yueOHOro MaTepuaa

[IpenmMeT u 3amaunl TeHETUKHU. POJb MUTOIOTMU W SMOPUOJIOTMU B CTAHOBJICHUH T'€HETHUKH.
Bxiag poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETHKH. MeToabl TeHETUKU
(THOpUAOTOTUYECKHU, IHUTOTCHETHYECKUH, MOJIEKYJsIpHO-TeHeThYecknii). OCHOBHBIC
TE€HETUUYECKUE OHATHS. | 'eHeTndyecKasi CHMBOJIMKA, MCIOJIb3yEMasi B CXeMaxX CKpELIMBaHUI.

OK 01, OK 02,
OK 04
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3aKOHOMEPHOCTH HACJICIOBAHMSI IPU3HAKOB, ycTaHOBIICHHBIE | . Menaenem. MoHoruOpuiHoe
CKpellMBaHHE. 3aKOH eauHoOoOpa3usi rudpugoB mepBoro  mnokojeHus. IlpaBuio
JOMMHHUpOBaHMs. 3aKOH pacllUeIuleHus npusHakoB. ['mmoreza umcrorsl ramer. [lonmHoe u
HENOJIHOE  JOoMHHHUpoBaHue. JluruOpuaHoe  cKpemuBaHue. 3aKOH  HE3aBUCHUMOTO
HaCJICAJOBaHUsA IIPHU3HAKOB. I_[I/ITOI‘CHCTI/I‘-ICCKI/IG OCHOBBHI III/IFI/IGpI/II[HOFO CKpCIIUMBaHM.
AHanu3upympolee ckpemuBaHue. Vcnonp30BaHME aHAaIU3HUPYIOLIErO CKPEIIMBAaHUSA JIs
OTIpeIeNIeHNUs] TEHOTUIIA 0COOH

[IpakTHueckoe 3aHsaTHe

Ne 5 Pemenue 3a/la4d Ha OIpCACICHHC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHLIX
IIPU3HAKOB IIpXU MOHO-, IU-, HOJH/IFI/I6pI/Il[HOM " AaHAJIIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUC
TCHOTHUIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 5.2. Cojepkanne ydeOHOro Marepuana
CuemieHHOE CuernneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. Moprana o crienjieHHOMY HacJe10BaHUIO
HACJIeI0BAHHE reHoB. Hapyienue cuenyieHusi reHOB B pe3yjibTaTe KPOCCHHIOBEpa. XPOMOCOMHas TE€OpHUs
MIPU3HAKOB HACJIEeICTBEHHOCTH. [ eHeTuYecKrue KapThl.
I'enetnka moma. XpoOMOCOMHOE OIpPENENIeHUE MOojJa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble U TeTeporamMeTHble opraHu3Mbl. HacnenoBaHue NMpU3HAKOB, CLIETUIEHHBIX C
110JIOM
[IpakTHueckoe 3aHsiTUE
Ne 6 Pemenue 3amau Ha omnpeesieHHE BEPOATHOCTH BO3HUKHOBEHHS HAclE€JICTBEHHBIX
MPU3HAKOB TMPU CLEIUICHHOM HACIEJOBaHUHM, COCTABIICHUE T€HOTUIHYECKUX CXEM
CKpEITUBaHUS
Tema 5.3. Cogepxanne yueOHOro MaTrepuasna
3aKOHOMEPHOCTH N3meHunBOCTh. BUbl MI3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HacyencTBeHHas. Poib cpensl B
U3MEHYUBOCTH HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW H3MEHYMBOCTH.

BapuanuonHsslil psa u BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
U KauyecTBEHHbIE MpH3HAKM M MX HopMa peakuuu. CBoiicTBa MoIU(UKAIIMOHHON
U3MEHYHUBOCTH.

HacnenctBeHHas, win TeHOTUIHMYECKass HM3MEHUYMBOCTh. KoMOWHAaTHBHAs H3MEHUYUBOCTD.
Meiio3 u MOMOBOM MpolECC — OCHOBa KOMOMHAaTHMBHOM HW3MEHUYMBOCTH. MyTalMOHHAs
M3MeHYUBOCTh. Knaccudukanus MyTanuii: reHHbIE, XPOMOCOMHbIE, reHOMHbIe. YacToTa u
OPUYUHBI MyTallid. MyTareHHble ()akTOpbl. 3aKOH TOMOJIOTHUECKUX PSI0B B HAC/IEACTBEHHON
U3MEHUYUBOCTH

H. M. BaBunosa

IIpakTHyeckoe 3aHsTHE

Ne 7 Penienue 3aaa4 Ha OIpCeACICHUC BCPOATHOCTU BO3HUKHOBCHUSA HACJIICACTBCHHBIX
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IIPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B33PIMOII€I>10TBH$I I'CHOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXEM CKpCIIMBaHUA

Tema 5.4.
T'eneTuka uenoBeka

Copepxanne yueOHOro Marepuasa

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOABI TI'€HETHKU YEJIOBEKA:
IeHEaNOrnYeCKUi, OJIN3HEIOBbIM, LUTOr€HETUYECKUH, OMOXUMHUYECKUH, MOJIEKYISIPHO-
reHeTuueckuil. COBpEMEHHOE OIpPEAEICHUE TE€HOTHIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
IreHOTUIIMPOBaHMUE, B TOM uucie ¢ noMousto I11{P-ananu3a. Hacnencreennsle 3a0os1eBanus
YyeJloBeKa: TEHHble O00Je3HH, OOJIe3HM C HACJIEACTBEHHOW MPEapacioyioKEHHOCTbIO,
XpoMocoMHble Oone3Hu. ComaTtudyeckue M reHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[Mpunmunel  310poBOrO  00pas3a  JKWM3HW, JAMArHOCTHKH, MNPO(QUIAKTHKH W JICYCHHUS
reHeTHYecKuX  Oosie3Hel.  MeOuKo-reHeTU4YeCKoe  KOHCYJIbTUpOBaHHME.  3HA4YeHHE
MEAMIMHCKOW TE€HETUKU B MPENOTBPALICHUM U JICYEHWU TIEHETHYECKUX 3aboieBaHMi
4eJI0BeKa

IIpakTHueckoe 3aHsATHE

Ne 8 «CocraBiienne 1 aHajIn3 POAOCIOBHBIX YCJIOBCKaA»

Paznea 6. DBoaronuon

Has OHoJIOrua

Tema 6.1.
DBOIIOIMOHHAS
Teopus
U €€ MECTO
B OMosoruu

Cogepxanue yueOHOro MaTepuana

[TpennocbuUIKy BO3HUKHOBEHHMSI SBOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPHS U €€ MECTO B
Ouonoruu. BnusHue 53BOJIIONMOHHON TEOPUM Ha pa3BUTHE OMONOTMM M JPYTUX Hayk.
CuzerenscTBa 3BooLuH. [laneoHTONOrMYECKHE: TOCIIE0BATEIBLHOCTD MOSIBJICHHS BUIOB B
MAJIEOHTOJIOTUYECKON JIETONHUCH, NepexojHble Gopmbl. buoreorpaduueckue: cXoACTBO H
pasnuuue dayH U GJIOp MAaTEPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUUns
3M6pI/IOHOB Pa3HBIX BHUAOB IMO3BOHOYHBIX. CpaBHI/ITCJ'H)HO-aHaTOMI/ILIeCKI/IeZ T'OMOJIOTHYHEIC,
aHAJIOTUYHBIE, pPYyAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYIAPHO-OMOXMMUYECKHE:
CXOACTBO MEXAaHM3MOB HACJIECACTBECHHOCTH H OCHOBHBIX MeTa00INIECKUX HYTeﬁ Y BCEX
JKUBBIX OPIaHU3MOB.

OpomtonmonHas Teopus Y. [lapsuna. Ilpennocwiiky BO3HHMKHOBEHHUS JapBHHM3MA.
JIBuokyuiye Ccuibl 3BOJMIOUMUM BHAOB 10 JlapBuHYy (M30BITOYHOE pPa3sMHOKEHUE TMIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeaeréHHas M3MEHYMBOCTh, O00OphOa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Conepxanue yueOHOro MaTeprasia

Cunternyeckas teopus sBomonuu (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MHKPOIBOIIOLHS.
[Tomynsuus Kak eAMHULIA BUJA U DBOJIIOLMH.

JBmwxymue cuibl ((hakTOphI)IBOIIONUK BUAOB B IpHpoje. MyTalMOHHBIN mpouecc u
KOMOMHATUBHAs WM3MEHUYMBOCTh. [lomynsnuoHHble BONHBI M Jpeil¢ reHo. M3omsauus u
murpauus. EcrecTBeHHbII oTOOp — HampaBisitomuid  dakrop sBomorun.  Dopmbl

OK 01, OK 02,
OK 04
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ecTeCTBeHHOro otbopa. I[IprcrocoOIeHHOCTh OpraHW3MOB Kak pe3yJbTaT SBOJIOIHH.
[Ipumepsl mpucnocoOsieHHd y oOpraHu3MoB. Apomopdo3bl W uaMOaganTanud. Bum u
Bu000pazoBanue. Kpurepuu Buna. OcHoBHBIC (POpMBI BHI000pa30oBaHus: reorpaduyueckoe,
9KOJIOTHYECKOEC

Tema 6.3.
MaxkpoaBontonuus

Copepxanue yueOHOro Marepuasa

MakposBomrorusi. DopMmbl  IBONMONKH:  (PHUIIETUYECKAs, TUBEPTCHTHAs, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMoCTh 3BOIIOLMH

[TpakTuueckoe 3aHsTHE (Ha BRIOOP MpEnoaaBaTeis)

Ne 9 «CpaBHenue BU0B 110 MOPHOIOTUYECKOMY KPUTEPUIO»
i «Onucanue nNpucrnocoOJEHHOCTH OpraHu3Ma U €€ OTHOCHTEIIBHOTO XapaKTepay

Paznen 7. Bo3HMKHOBEeHUE W pa3BUTHE KM3HU HA 3emJie

=)

Tema 7.1.
3apoxieHue
Y pa3BUTHE KU3HU

Cojepkanne ydeOHOro Marepuana

JlonayuyHble NpPEICTaBICHUS O 3apOXKIACHUU XU3HHW. HayuyHple runore3bl BOZHUKHOBEHHUS
KHU3HU Ha 3emiie: abMOreHe3 U MaHcrepMus. XUMHUUecKas 3BOMONHsS. AOHOTreHHbIN CUHTE3
OpraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKIACHHE
XUMHUYecKol s3Bomonnu. HauvanbHble 3Tanbl Ouonoruyeckoi spomonuu. ['mmoresa PHK-
mupa. PopMUpOBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IMpPOTOKIETKH. [lepBbie
KJIETKHM 1 UX 3BOIOL M. POPMHUPOBAHNE OCHOBHBIX I'PYIIII KUBBIX OPTaHU3MOB.

Pa3Butre xu3Hu Ha 3emiie o 3paM U nepuojam. Karapxei. Apxeickas U MpoTepo30ncKas
apbl. [laneosolickass spa u e€ mnepuoapl: KeMOPHICKUH, OpPIOBUKCKHMH, CHIIypUHCKHM,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, NepMCKHL. Me30301cKasd opa U €€ IepUoAbl: TPUACOBBIMH,
IOpCKUii, MenoBoW. KaiitHo3oMcKkasgs 3pa W €€ Nepuojbl: MajJeOre€HOBbINA, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmpa.

[Tpoucxoxnenue
yeJIoBeKa —
AHTPONOTEHE3

Copepxanne yueOHOro MaTepuasa

Cucrema OpraHMyeckoro Mupa Kak oTpakeHue 3BoJoUrud. OCHOBHBIE CHUCTEMaTHYECKHE
CPYIIbl OPraHW3MOB. XapaKTEPUCTUKA KIMMaTa U TeoJOrHYecKuX mnporeccoB. OCHOBHBIE
3TaIbl BOJIOIUHN PACTUTENBHOIO U JKUBOTHOTO MHpa. ApoMop(]o3bl y paCTEHUH U )KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHKUE TPYIII KUBBIX OPIraHU3MOB.

DBOJIIONMST  YeNOBEeKa. AHTPOTOJOTHS Kak Hayka. Pa3Buthe mpenctaBieHUd O
MPOUCXOKICHUM 4YelloBeka. MeTroabl u3ydeHusl aHTpororeHe3a. CXoJCTBa M paziuyus
yegoBeKa M JKMBOTHBIX. CHcTEeMaTHuecKoe ITIOJIOKEHHWE YeJIOBEKa. HBI/I}KYH_[I/IC CHIJIBI
(paxToper) aHTpomoreneza. HacnencTBeHHas HM3MEHYHMBOCTh W €CTECTBEHHBIH OTOOD.
OO01iecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUI TPY/1a, MBIIIUICHUE, PEYb

Tema 7.3.
OcHOBHEBIE CTaguU
SBOJIIOIIUH YEI0BEKA

Copepxanne yueOHOro MaTrepuaa

OCHOBHBIE CTaJUU W BETBU HBOJIOLMM YEJIOBEKA: ABCTPATONUTEKH, UYUeNOBEK yMeENbli,
UYenosek npsMoxomsiiui, YenoBek HeaHIepTaldbCKui, YeaoBeK pa3yMHbI COBPEMEHHOIO

OK 01, OK 02,
OK 04

16



17

tuna. HaxoJlku MCKOnmaeMbIX OCTAHKOB, BPEMSs CYIIECTBOBAHMS, 00JIACTh PACIPOCTPAHEHUS,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.
UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpoIeouHas (€Bpasuiickas), Herpo-
aBcTpajioujiHasi (dKBaTOpHalibHAsl), MOHTOJIOMAHAsA (a3uaTcKo-aMepHKaHcKas). UYepTsl
NpUCIOCOOICHHOCTH TPECTABUTENICH YENOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

ITpakTrueckoe 3aHsaTHE (Ha BRIOOD MpEroaaBaTeis)

Ne 10 «Bpems u myTu paccesieHus 4eoBeKa 1o IIaHEeTe»
i «IIpucrocoOIEHHOCTh YeJIOBeKa K pa3HbIM YCIOBHSM Cpelibl. BimsHue reorpadudeckoit
cpeibl Ha MOP(hOJIOTHIO B (DH3MOJIOTHIO YETIOBEKAY)

Pa3zpnen 8. Opranusmsbl M OKpyKawLIas cpena 4
Tema 8.1. Cojnepkanne y4eOHOro Marepuana 2
Okonorus DKOJIOTHS KaK HayKa. 3a1aud U pa3/ielibl 3KOJIOTMU. MeTOo Il SKOJIOTMYECKUX UCCIIEI0BAHUM.
kak Hayka. Cpenbl DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO yesioBeka. Cpeapl OOMTaHMSI OPraHHU3MOB:
KU3HU. BOJIHAs, HA36MHO-BO3/IyIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAas. DKOJIOrndeckue (akTopshl.
DKOJIOrH4ecKue Knaccudukanus skonornyeckux GakTopoB: aOMOTHYECKHE, OMOTUYECKUE U AaHTPOIIOT€HHBIE.
(bakTopsl JlelicTBue SKOJIOTMYECKUX (PAKTOPOB Ha OpraHu3Mbl.AOMOTHYECKHE (DAKTOPBI: CBET,
TeMIiepatypa, BiIaXHOCTb. doronepuonusm. [IpucnocoOneHuss OpraHu3MOB K JECUCTBHUIO
abuornueckux (axkropoB. buonoruueckue putmbl. buotnueckue ¢dakropsl. Bujsl OK 01, OK 02,
OMOTHYECKUX B3aUMOJCHCTBUI: KOHKYpEHIMS, XUIIHU4YecTBO. [lapasuTusMm, myTyanusm, OK 04, OK 07
KOMMEHCAJIN3M (KBapTUPAHCTBO, HaXJEOHWYECTBO), aMEHCAINU3M, HEHTpaiu3M. 3HadeHue
OMOTUYECKUX B3aUMOACHCTBUMN AJIsl CYLIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
Tewma 8.2. Cojneprkanne yueOHOro Matepuana 2
DKOJIOru4ecKue OKOJIOTUYECKHE XApPaKTEPUCTUKH Monyasauud. OCHOBHBIE II0Ka3aTe€ad  IMOIYJISILUU:
XapaKTePUCTUKU YHUCIIEHHOCTh, IUIOTHOCTH, POXKJIAE€MOCTh, CMEpPTHOCTb, MHPUPOCT, MHrpauus. JlMHamuka
HOIMYJIALUT YHMCJIEHHOCTU NONYJISIMU U €€ peryJisiius
[pakTHyecKOe 3aHATHE 1
Ne 11 «ITomcy€r NI0THOCTH NOMYJISIMI pa3HBIX BUJOB PACTECHUI»
Paznen 9. CoobmiecTBa ¥ IKOJIOTHYECKHE CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Copepxanue yueOHOro Marepuasa 2 OK 04, OK 07
CoobmrecTBa Coo061ecTBO Oprannu3mMoB — 6uoreHo3. CTpyKTypbl OnoleH03a: BUI0BasA, IPOCTPAHCTBEHHAS, IIK 1.5
OpraHU3MOB, Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OMOIIEHO3E.
3KOCUCTEMBI Dkonorudeckue cucteMbl (3KocucreMbl). lloHsTne 00 »KocucTeMe U OHOTEoIeHO3e.

@DyHKUMOHANBHBIE KOMIIOHEHTBl SKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPrUU B 3KocHcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBble nenu U cetd. OCHOBHBIE IOKA3aTeNM 3KOCUCTEMBL: OHomacca,
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OPOAYKIMS. DKOJIOTMYECKUE NMUPAMUJBL: MPOTYKIUHU, YUCIEHHOCTH, OuomMacchl. CBolicTBa
9KOCHUCTEM: YCTOHUMBOCTb, caMoperyJisinus, pazputue. Cykueccus

Tema 9.2. Cojeprkanne y4eOHOro MaTepuaa

[Ipuponusie [TpuponHble HKOCUCTEMBI. JKOCHUCTEMBI peK M 03&p. OKOCUCTEMA XBOWHOTO WIH

HKOCHCTEMBI HIMPOKOJINCTBEHHOTO jeca. AHTpOIIOTreHHbIE HKOCHCTEMBI. ATpPO3KOCHCTEMBI.
Ypboskocucrembl. buonorndeckoe ©  XO3SUCTBEHHOE 3HAUYEHUE arpoOdKOCHCTEM U
ypOo3kocucteM. buopaznoobpaszue kak (axTop ycToiuuBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

Tewma 9.3. Cogepxanue yueOHOro Marepuasa

buocdepa — Yuenne B. U. Bepranckoro o 6uoctepe. ['panniibl, coctaB u cTpykTypa 6uocdepsl. XKusoe

riobanpHas BemiectBO U ero ¢yHkuuu. OcobeHHoctn Ouochepsl Kak TI00aIbHOW HIKOCHCTEMBI.

3KOCHUCTEMA 3EMITHA

JuHamMuveckoe paBHOBecHEe W OOpaTHas CBsizb B Omocdepe. KpyroBopoTel BemectB u
OMOreOXMMHYECKHE LHKIBI DJIEMEHTOB (yriaepoia, a3oTa). 3O0HaIbHOCTh OuOChEpHI.
OcHOBHBIEC OMOMBI CYIIIH

Tema 9.4. IIpodeccnonaibHO OPUEHTHPOBAHHOE COIepKaAHME (COAepKAHNE MPUKJIATHOTO MOTYJIA)
Bnusnue UYenoseuecTtBo B 6uocepe 3emiu. AHTpONOreHHble U3MeHeHUsl B Ouocdepe. ['nobanbHble
AHTPOIIOTEHHBIX sKoyiornueckue mnpobaembl. CocyliecTBOBaHHE NPUPOAbI M yenoBeuecTBa. CoxpaHeHHE
(dakToOpoB Ha Onopa3zHoOOpa3usi Kak OCHOBa ycToMuuBocTH Ouocdepbl. OcCHOBa panMOHAIBLHOTO
6uochepy yIpaBJIeHUs IPUPOTHBIMHU PECYPCAMHU U UX UCTIONb30BaHue. JlocTHKeHNs: OMOIOrUU U OXpaHa
PUPOIBI
[TpakTuyeckoe 3aHsTHe (Ha BBIOOP MpenoaaBaTeis)
Ne 12 «OTxoas! npon3BOACTBa»
WIH «DKOJIOTHUECKUE aCTIEKTHI TPOPECCHOHATBHOMN NEATETHHOCTH
win «IIpodunakTuka npopeccuoHaIbHBIX 3a00JI€BaHUI»
i «BimsiHIE TPON3BOICTBEHHBIX ()aKTOPOB HA OPTaHHU3M YEIIOBEKa
Tema 9.5. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP:KaHNe (COAepPKAHUE MPHUKJIAHOT0 MOIYJIs1)
Biusnane connansHo- | 310poBke M €ro cocTaBisitomue. DakTopel, TOJOKHUTEIHHO U OTPULIATEIFHO BIHSIOIINE HA
9KOJIOTUYECKUX opraHusM 4yenoBeka. [IpoOneMa TEXHOTE€HHBIX BO3JCHCTBUH Ha 3]I0pOBbE UEJIOBEKA

(bakTOpoB Ha
3JI0pOBbE YEIIOBEKA

(37IeKTpOMarHUTHBIE TIOJNISA, OBITOBAs XWMHS, W30BITOUYHBIC IIIYMBI, paadanus W T.IL.).
ApanTanusi opraHm3Ma deloBeka K (akTopaMm OKpykawoomed cpeapl. [IpuHIMIBI
dbopmupoBaHus 310poBhecOeperaromiero nopeacHus. Gusndeckas akTUBHOCTh U 370POBBE.
buoxuMuueckne aceKkThl palliOHAIbHOTO TUTAHUS

JlaGopaTopHble 3aHITHS

Ne 3 «YmMcTBeHHas pabOTOCIIOCOOHOCTE)
i «BnusHue abnotnvyeckux GakTopoB Ha YETOBEKa» (B KQUECTBE TPUITEPOB, CHUIKAIOIITIX
paboTOCIOCOOHOCTh,  MCIOJIB30BAaTh  YCIOBUSL  OCYHIECTBIIGHUsI  MpodeccroHabHOM
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| esrrenbHOCTH: IIYM, TeMepaTypa, QU3HYecKast HArPY3Ka M T.J1.)

Paznen 10. Cesiekuusi OpraHn3mMoB, OCHOBBI O0HOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U Ipolecc

Conepkanue yueOHOro MaTeprasia

Cenexkuusi KaKk Hayka U Mpolecc. 3apoKJICHUE CEIeKIMU U aoMecTukanusa. Yuyenue H. U.
BaBunoBa o meHTpax MHOrooOpasus U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuil. L{eHTpsl
MIPOMCXOXKICHHS JIOMAIIHUX >KUBOTHBIX. CopT, mopoja, mrtamMM. COBpEMEHHBIE METOIbI
CCJICKIIHM. MaccoBbIit
U WHIUBUIYaJbHBIA OTOOPHI B CEJEKIIMH PAcTeHUH M >KUBOTHBIX. OIEHKa 3KCTephepa.
bnuskopojcTBeHHOE cKpeluBaHue — UHOpuAMHIr. Yucrasd nuHusg. CKpemuBaHHE YHMCTBIX
muauil. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOe CKpelIMBaHHE — ayTOpPUIUHT.
Otrnanéunas rubpuamzanus u €€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W TOJyYeHHE
MTOJIMTUIOUO0B. JIOCTH)KEHMS CEJICKITMU PACTCHHH, )KUBOTHBIX M MHKPOOPTaHU3MOB

Tema 10.2. buorexHosnorust kak oTpaciib NpPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3JAAHUS
OcHoBbI pexomOunanTHOM JIHK u Tpancrennsix opranusmoB. Kierounass unnxenepus. Kierounsle OK 01. OK 02
OMOTEXHOJIOTHH KYJbTYpBI. MukpoxiioHaJIbHOE pa3MHOXKEHUE pacTeHHil. Knonuposanue OK 0 4’ OK 07’
BBICOKOITPOJYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE M ITUYECKHE HK" 15
npobsieMbl. 'MO — reneTndyecki MOAUGHUIIMPOBAHHBIE OPraHU3MBI ’
Tema 10.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP:KaHNE (COAEPKAHUE TPUKJIAHOTO MOYJIs1)
buortexnonoruu OcHOBHbIE HaNpaBJIeHUS! COBPEMEHHOW OMOTEXHOJIOTHH B TPO(ECCUOHATBHON e TEIIbHOCTH
B JKM3HHU M IpodeccHu | yenoBeka. Merozpl OnotexHonoruu. O0beKThl OMOTEXHOJIOTUH. DTHKA OMOTEXHOIOTHISCKUX
U TEHETUYECKUX »JKcrepuMeHToB. [IpaBuna mnoucka M aHauu3a OHMO3KOJIOTUYECKOU
uHpOpMaLuu
U3 pa3IMYHBIX MCTOYHUKOB (HayyHas M ydyeOHO-HayuyHas JINTEepaTypa, CpPeJACTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)
[TpakTHueckoe 3aHsTHE
Ne 13 Keiicbl Ha aHanu3 WH(GOpPMALMKU O HAyYHBIX JTOCTH)KEHHUSX B 0OJIACTH T'€HETUYECKUX
TEXHOJIOTHH, KJIETOYHOW HH)KCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.
Ne 14 3ammra keiica: mpeAcTaBIe€HUE PE3yJIbTATOB DPELIEHUS KEHWCOB (BBICTYIUIEHUE C
MIPE3CHTAINEH )
Paszpnen 11. Pemienue keiicoB B 00,1aCTH OMOTEXHOJIOT UM
Tema 11.1.1. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COEePKAHME (COAEPKAHME TPUKJIATHOTO MOTYJIfA)
Buorexnosorun Pa3Butue mpoMBIIIICHHON OMOTEXHONOTUH U ee MPUMEHEHUE B KU3HHU YEJIOBEKa, MOUCK U OK 01, OK 02,
B IIPOMBILIVIEHHOCTH | aHaK3 WHGOPMAIMK W3 PA3IMYHBIX UCTOYHUKOB (Hay4YHass ¥ yuyeOHO-HaydHas JUTEparypa, OK 04, OK 07
CpeICTBa MaccoBOM MHGpopMaIiu, ceTh HTEpHET U Ipyrue) IIK 1.5

IIpakTHyeckue 3aHsATUs

Ne 15 Keiicol Ha aHanmu3 HHGOPMALIMU O Pa3BUTUH MPOMBIIIIIICHHON OMOTEXHOJIOTHH (110 MUHH-
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rpynmnam).
No 16 3ammra Kkelica: mpeacTaBlIeHHWE PE3yJIbTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTALINECH )

Tema 11.1.2. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJIeP:KaHNe (coAepKAHUe NPHKJIAJHOT0 MOYJIs) 6
ConuanbHo- OTuyeckue acrneKThl Pa3BUTHUA OMOTEXHOJOTUI U IPUMEHEHUE UX B )KU3HU YeJIOBEKa, OMCK
JTHYECKHUE aCIEKThl | U aHATU3 MHPOPMAIIUH U3 PA3JIMYHBIX UICTOUHUKOB (Hay4YHas U y4eOHO-HAy4YHas JIUTEpaTypa,
OMOTEXHOJIOTHI Cpe/IcTBa MacCOBOM MH(pOpMaluu, ceTb IHTEpHET U ApyTHE)
IIpakTHuecKue 3aHATHS 4
Ne 15 Kelicel Ha aHanu3 HHPOPMALIUU 00 STUYECKUX ACHEKTaX pPa3BUTUs OMOTEXHOJIOIHH (10
MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: npeincTaBlieHHE pe3yJbTaTOB pEIIEHHUs KeHCOB (BBICTYIUICHHE C
MIPE3CHTALNECH )
Tema 11.1.3. IIpodeccnonaibHO OPUEHTHPOBAHHOE COIePKaAHMeE (COAepKAHME TPUKJIATHOTO MOTYJIA) 6
buorexnonoruu Pa3Butne OuOTEXHOJNIOTMH C€ NPUMEHEHHEM TEXHUYECKUX cucTteM (OMOMHXKEHepus,
U TEXHUYECKUE O6uonHpopmaruka, OMOHMKA) M HX NPUMEHEHUE B JKU3HU YEJIOBEKAa, MOUCK M aHaIM3
CUCTEMBI uH(pOpMaLlUU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4YHas U yueOHO-Hay4yHas JUTepaTypa, CpeaAcTBa
MaccoBoi MHpopManuu, cetb IHTEepHET U JpyTrue)
ITpakTHyeCcKue 3aHATHS 4
Ne 15 Keiicbl Ha aHanu3 uHOpMaMU O pPa3BUTUHM OUOTEXHOJOTUH C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (II0 MUHH-TPYIIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pe3yJbTaTOB pELIEHUS KEWCOB (BBICTYIJIEHUE C
pe3eHTAIHeH)
IIpomexyTounas arrectaums (IuddepeHIpoBaHHBIN 3a4€ET) wk
Bcero: 72
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3. YCJIOBUMSA PEAJIMBALIMUA JUCHUITJIMHBI

3.1. MaTepuajIbHO-TeXHHYECKOE O0ecrieyeHne

Jiia peanu3anuu NporpaMMbl TUCHUIUIMHBI IPEAYCMOTPEHBI CIIeIMaTbHbIE TOMEIICHUS:

[Tomemenne kabuHeTa COOTBETCTBYET TpeOoBaHUSM CaHMTApHO-3MUAEMHOIOTHYECKUX
npaBua 1 HopMaTuBOB (CanlluH 2.4.2 Nel178-02): ocHalieHO TUIIOBBIM 000PYI0BaHHUEM, B TOM
yHclie CHeIUAM3UPOBAaHHON yueOHOW MeOenbio U cpelcTBaMu 00ydeHHUs, HEOOXOJUMBIMU IS
BBINIOJTHEHUS TPEOOBAaHUHN K YPOBHIO OJATOTOBKU 00yYatOIIUXCSL.

Kabuner «buonorun» ocHaieH o00pyIZOBaHHEM: JOCKOH yueOHOW, paboYMM MECTOM
MpernoaaBarelis, CTOJaMH, CTYlbsIMH (10 YHCIy OOyd4arommxcs), Imkadamu s XpaHCHUs
pa3laTOYHOro JUAAKTUYECKOTO MaTepuajia M Jp.; TEXHUYECKUMU CpPEJICTBAMH OO0yuYeHUs
(KOMIIBIOTEPOM, CPEJICTBAMH Ay TUOBU3YATU3ALNH, MYJIbTUMEIUNHBIM MPOECKTOPOM).

B cocraB yuyeOHO-METOOUYECKOTO M  MaTepUaJIbHO-TEXHUUYECKOTO obecreyeHus
porpaMMsbl 0611e00pa3oBaTeIbHON YU4eOHOM NUCHUTUTHHBI « BHOJIOTHS BXOIAT:

- MHOTO()YHKITMOHAIILHBI KOMIUICKC MTPETIOIaBaTells;

- HarJIsAHbIEe TOCcOOUs (KOMIUIEKTHI YYeOHBIX TaONuII, IJIAKaTOB, IOPTPETOB BHIIAIOIIUXCS
YYEHBIX U JIp.);

- TH()OPMAITMOHHO-KOMMYHUKATHBHBIE CPEJICTBA,

- OuOIMOTEYHBIN (OH/I.

3.2. YueOHO-MeTOANYECKOE o0eceueHue

Jia peanusauuu mporpaMMmbl OUONIHOTEYHBINH (OHA 00pa30BaTENbHON OpraHU3aAINH
JIOJDKEH MMETh TeYaTHBIC W/MITH AJIEKTPOHHBIE 00pa3oBaTelbHbIe U HH()OPMAIIHOHHBIE PECYPCHI
JUTSL KICTIOJIB30BaHMs B 0Opa3zoBaTesbHOM mporecce. [Ipu dpopmupoBanumn 6udnroreynoro Gouaa
00pa30BaTesbHOI OpraHu3aluy BHIOMPAETCS HE MEHEE OJITHOTO U3/1aHUs U3 IEPEUNCICHHbBIX HUXKE
MEYaTHBIX M3AaHUNA U (WIIK) SJIEKTPOHHBIX W3JIaHUN B KayecTBE OCHOBHOTO, IIPH ITOM CIIHCOK
MO>KET OBITh JOMOJTHEH HOBBIMU H3IaHUSIMHU.

3.2.1. OcHOBHBbIE MeYATHbIE U/UJIH JIEKTPOHHbIE U3IAHUS

3.2.1. OcHOBHBbIE HCTOYHUKH

1. buonorus. 10 kmacc. ba3oBsiii ypoBens : yueOnuk / B. B. Ilaceunuk, A. A. Kamenckuii, A.
M. Py6moB [u np]. ; mox pen. B. B. Ilaceunuka. - 6-¢ uzn., crepeotun. - Mocksa :
[Tpoceemenne, 2024. - 224 c. - (Jlunusa xwuznu). - ISBN 978-5-09-116776-4. - Tekcr :
anekTpoHHbid. - URL: https://znanium.ru/catalog/product/2174807

2. buonorus. 11-it knacc. bazoBelii ypoBeHs : yueOHuk / B. B. [Taceunuk, A. A. KameHckuid, A.
M. Py6uoB [u ap.] ; mox pen. B. B. Ilaceunnka. — 6-e u3n., crep. — Mocksa : [Ipocsenienue,
2024, — 272 c. : wn. — (Jluams xuzHu). — ISBN 978-5-09-116473-2. - TekcT :
anexktpoHHbIA. - URL: https://znanium.ru/catalog/product/2157271

I_[OHOJIHI/[TCJII)HLIC HCTOYHUKH

Aradonosa, U. b. buonorus. ba3zoBslit ypoBeHb : y4eOHUK Uil 00pa30BaTeIbHBIX OpraHU3allni,
peanu3yromux o0pa3zoBaTelibHbIE TPOrPaMMBbI CpeiHero podeccruoHaabHOro oopazosanus / M.
b. AradonoBa, A. A. Kamenckuii, B. . CuBornazos. — Mocksa : [Ipocsemenue, 2025. - 273 ¢c. —
ISBN 978-5-09-124905-7. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2201867

AragonoBa, 1. b. buonorus. ba3osslii yposens. [IpakTukym : yueOHOe mocobue, paspaboTaHHOE
B KOMIIJIEKTE C Y4eOHHKOM JJIs1 00pa30BaTeNbHBIX OpraHU3allui, peaan3yIomux o0pa3oBaTeibHbIe
IporpamMmsl cpeanero npogeccuonansHoro oopasosanus / 1. b. Aragonosa, B. . Cuornazos.
— 2-e u3n., ctep. - Mockaa : [IpocBemenue, 2025. - 113 ¢. — ISBN 978-5-09-124906-4. - Tekcr :
anekTpoHHBIN. - URL: https://znanium.ru/catalog/product/2201868
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HNutepHeT-pecypcenbl

1.
2.

(O8]

9.

www. sbio. info (Bcst 6uonorus. CoBpeMeHHast OMOI0THs, CTaThU, HOBOCTH, OMOIMOTEKA).
www.window.edu. ru (Eaunoe okHO gocTyna k o6pa3oBarenbHbIM pecypcam MHTepHeTa 1o
OHOJIOTHH).

www.5ballov. ru/test (Tect anst aOUTYpHEHTOB IO BCEMY IIKOJIEHOMY KypCy OHOJIOTHH).
www.vspu.ac. ru/deold/bio/bio.htm (TenmekoMMyHHUKAITMOHHBIE BAKTOPHHBI IO OMOJIOTHH —
HKOJIOTUU Ha cepBepe BopoHEKCKOro yHUBEPCUTETA).

www.biology.ru (brnosnorust B OTKpbITOM KOJIIeke. CallT CONEepKUT dJIESKTPOHHBIN yIeOHUK
no 6uonoruu, On-line TecTsl).

www. informika.ru (OneKTpOoHHBIN y4eOHUK, OOJIBIIION CITMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonorndeckas kapruna mupa. Paznen koMmnbloTepHOro yueOHuKa, pa3pa-
060TaHHOTO B MOCKOBCKOM T'OCYTaApCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www.nature. ok. ru (Peakue u ucuesaromiue XuBoTHbIE Poccun — IpoeKT DKOI0rHYecKoro
nentpa MI'Y um. M.B.Jlomonocoga).

www.kozlenkoa.narod. ru ({5 T€X, KTO yYUTCS caM M YUUT JPYTUX; OYHO U TUCTAHIIMOHHO,
OHMOJIOTUH, XUMHH, IPYTHM TIPEIMETaM).

10. www. schoolcity.by (buosiorust B Bompocax u 0TBeTax).
11. www.bril2002.narod. ru
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOMN JUCHUIJIAHBI

KoHTpoib W oOleHKa pe3ylbTaToB OCBOCHHS 0011e00pa3oBaTeNbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oo6masi/npogeccuoHanbHas
KOMIIeTeHIUsI

Pa3znen/Tema

Tun OIICHOYHBIX

MeponpusTHs

OK 01. Bsibupars cmocoObl
pelieHus 3aj1a4
npodeccnoHaTBEHOMI
JEATSILHOCTH MPUMEHHUTEIILHO
K Pa3JINYHBIM KOHTCKCTaM

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,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cy>xaeHue 1mo Borpocam
JEKIUU

Pa3pabotka rioccapus
3anoiHeHne  CpPaBHUTEIBHBIX
Ta0IHIL

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha WCIOJIb30BaHUE
apryMEHTOB, OHOJOTUYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBuayanbHas
camocTosTelbHas paboTa
[IpencraBienue  pe3ysbTaTOB
MPAKTUYECKUX padoT
KoHTponbHble paboThl

3amuTa TBOPUYECKUX paboT

amnra VHIUBUTY ATbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOHHOﬁ ATTCCTallu

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnenuBaemasi IUCKYCCHS IO

COBpPEMEHHBIE cpeacTsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIpocaM JIeKIHH

IIOHCKa, aHajJIn3a 7.3’ 8.1 , 8.2, 9.1 _9.3’ Pa3pa60TKa MEHTaJIbHOMU

u " MHTEPNIPETANNH | g 411 /e 9 5TT-o/c, 10.1, gapTLI B MUHHM TIpyTax

nHpOpMaIny, BITTOJIHEHHE U 3aIINTa

u UH(POPMAaILIMOHHBIE 10.2, 10.3I-o/c, 11.11I-0/c 71a00paTOpHBIX PaboOT

TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBienne pe3ysibTaTOB

3a1a4 npogeccuoHaIbHON NPAaKTUYECKUX paboT

JeSTeTbHOCTH [IpencraBieHne yCTHBIX
COOOLIEHUH C Mpe3eHTaluel,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
Iperno/iaBaTeseM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ObcyxneHue no Bonpocam

BBaHMOHCﬁCTBOBaTB n pa6OTaTL
B KOJIZICKTUBE U KOMaHIC

4.3,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5IT-o/c, 10.1,

JEKLIUU
[IpencraBnenne pe3ynbTaTOB
NPAaKTUYECKUX paboT

3ammTa TBOPYECKUX padoT
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10.2, 10.3IT-0/c, 11.111-0/c

3ammra
MIPOCKTOB

HUHAUBUAYAJTbHBIX

OK 07. CopaelicTBOBaTh
COXpaHEHUIO OKPY’KaIoIIeH
Cpelbl, pecypcocOepeKeHuUIO,
MIPUMEHSATD 3HAHUS
00 U3MEHEHUU KJIMMAaTa,
TIPUHITATIBI OEpEIKITUBOTO
MPOU3BOJCTBA, AP (HEKTUBHO
JIENCTBOBATH

B UPE3BbIYANHBIX CUTyaLUAX

Tewmsr 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, 82, 9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cy>xaeHue 1mo Borpocam
JEKIUU

Pa3pabotka rioccapus
3anoiHeHue  CpaBHUTEIbHBIX
TabIIuUI

TectupoBanue

VYerHbll onpoc

JIUKTaHT Ha HCIIOJIb30BAaHUE
apryMeHTOB, OHOJOTHUYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBienue pe3ynbTaTOB
MPAKTUYECKHUX padoT
KoHnTponbHble paboThl

3amuTa TBOPUYECKUX paboT
3amura WHIBUIY ATBHBIX
MIPOEKTOB

Brinonnenue 3amanuit
MIPOMEKYTOUHOM aTTecTaluu

[IK 1.5. IIpousBoauts

OLICHKY
Ka4ecTBa BBIITYCKAEMOM IPOAYKIIUU

IT-o/c
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