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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN TPOTPAMMBI
YYEBHOM JUCLUIIJIMHBI «O01.13 BUOJIOT UST»
1.1. Heab 1 MeCTO JMCHUILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMMbl

Henp muctummuasl «OO/I.13 Buonorus» mnpeanonaraeT OBIAZCHHE OOYYaIOUMMUCS
3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIIBHOM OpraHW3allid KUBBIX CHCTEM pPAa3HOTO paHTa;
npuoOpeTeHne yMEHUH HCIOJb30BaTh 3TH 3HAHUS JUIsI TPAMOTHBIX JCHCTBUH B OTHOILIEHUU
00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX KU3HEHHBIX TPOOJIEM.

Huciunnmmaa «OO/.13 buonorus»  BkirOYEHa B 00S3aTENbHYIO  4YacTh
0011e00pa3oBaTeIbHOTO  MUKJIAa MPO(PECCHOHATILHOW  00pa30BaTeIbHOW  MPOTPaMMBI B
cootBercTBUU ¢ ®I'OC CIIO no cnenuansHocty 38.02.01 IkoHOMUKA U OyXTaJTepCKUd y4eT
(o orpacasm).

1.2. Iliianupyemble pe3yJbTaThl 0CBOCHUS THCHMILINHBI

Pe3ynbrarel OCBOCHHMSI JMCIUIUIMHBI COOTHOCATCA C IUIAHUPYEMBIMU pe3yjbTaTaMu
OCBOCHHMSI 00pa30oBaTeIbHON MPOTPaMMBI, MPEACTAaBICHHBIMH B MAaTpHUIE KOMIICTEHIIUN
BBIITYCKHUKA.

B pesynbTaTe 0cBOCHUS TUCHUTIIIUHBI 00YYaIOIIUNACS TOJIKEH:



Koa u Ilnanupyemsie pe3yJibTAaThl 0CBOCHHS AU CHHILINHBI

HanMeHOBaHHe

‘l’OPM“PyeM““X O6urue JMcuanIMHApHbIE

KOMIIeTeH I Ui
OK O01. Beibupats | JInuHocTHBIE peE3yibTaThl JODKHBI oOTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHMN O MecCTE€ M POJIU OMOJIOTHU
croco0bl  pelieHus | TPyAOBOIrO BOCIIMTAHUS: B CUCTEME€ HAy4YHOIO 3HaHUs; (YHKLUMOHAJIBHOM TIPaMOTHOCTH
3aja4 - TOTOBHOCTh K TPYIY, OCO3HaHHME IICHHOCTH MAacTEpCTBa, | YEJIOBEKA JUIsl peIICHHs KU3HEHHBIX TPOOIeM.
npodeccuoHaIbHON | TpyAomooue; I1P6 2. CdhopMHpPOBAaHHOCTE YMEHHs DPACKPBIBATH COJEp)KaHHE
JeSTEIbHOCTH - TOTOBHOCTh K aKTHBHOH [EATEIFHOCTH TEXHOJOTWYECKOH | OCHOBONOJATAIOMINX OHOJOTHYECKUX TEPMHUHOB W  IOHITHM:
IPUMEHHUTEIBHO u COLIMAJILHOM HaNpaBJIEHHOCTH, CIIOCOOHOCTbH | KU3Hb, KIJIETKA, TKaHb, OpraH, OpPraHW3M, BHUJ, MOILYJIALUS,
K Pa3NUYHBIM | HHUIIMUPOBATH, IUNIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHSTE | DKOCHCTEMa, OMOIeH03, Onochepa; meraboan3M (0OMEH BElecTB
KOHTEKCTaM TaKyto J1esITeIbHOCTb; U IpeBpallleHHhe SHEepruM), TromeocTas (caMmoperyJsuus),

- HWHTEpeC K pamyHeiM cdepam mnpodeccrHoHaTBHON
JICSTCIIbHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaseHre YHUBEPCAIbHBIMU Y4eOHBIMH [MO3HABATEIbHBIMU
JICCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

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

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

- OTIPEICIIATH 1EH JISATSIIbHOCTH, 33]IaBaTh TTapaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

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

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIaJIETh HaBBIKAMH YUEOHO-UCCIIEI0BATEIIHCKOM

U TPOCKTHOW JIeATENHbHOCTH, HABBIKAMHU pa3pelieHus

JeSATeIIbHOCTD,
LeJIsM,

OII€HUBATE
OLICHUBATh PHUCKHU

OuocuHTe3 Oenka, CTPYKTypHash OpraHW3alUsl >KUBBIX CHCTEM,
JMCKPETHOCTD, caMOperyJsius, CaMOBOCIIPOU3BEJICHHE
(penpomykuus), HACJIEICTBEHHOCTb, U3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs OPraHU3aLU.

[1P6 3. CdopMHpPOBAaHHOCTE YMEHHS PACKPBIBATH COJACpIKAHHE

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

I1P6 4. CdopmrpoBaHHOCTH yMEHUS packpbIBaTh

OCHOBOTOJIATaloNIue OMOJOrHYECKUe 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengnensa, T. Moprana, H.W. BaBwmioBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHuiibl uX NPUMEHHUMOCTH K KUBBIM
CHUCTEMaM.

ITP6 5. IlpuoOpeTeHue ombpiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO IMO3HAHUS, HCTIOIB3YEMBIX B OMOJIOTHUN: HAOIIOICHUS

Y OIMCAHMS JKUBBIX CUCTEM, IPOLECCOB U ABJIECHUN; OPTaHU3ALUU
U TIPOBEACHUS OMOJOTUYECKOTO OKCIEPUMEHTA, BBIABHIKECHUS
TUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXIY HUCCIELyEMBIMU
BEJIMYMHAMU, 00BACHEHHSI MOJTYYEHHBIX pe3yJIbTaTOB
U GOpMYyIUPOBAaHUS BBIBOJIOB C HCIOJB30BAHHEM HAYYHBIX




npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

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

€¢ peUICHHs, HAXOIUTh apryMEHTBl Ui 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,
HpOI‘HO?;I/IpOBaTB U3MCHCHUEC B HOBBIX YCHOBI/ISIX;
pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAJIN3a
HMEIOIUXCS MaTepUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;
-- YMETbh MIEPEHOCHUTH 3HAHHMSI B TIO3HABATEIbHYIO

U TIPAKTHYECKYIO 00JIaCTH KU3HEACITCITLHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEIAMETHBIX
o0OJacrei;

- BBUIBHraTh HOBBIC HJCH, IIpejjaraTb OPUTHHAIbHBIC
MOJIXOJbI U PEIICHUS

IIOHATUM, TEOPUN U 3aKOHOB.

I[TIP6 6. CdhopMUpOBAaHHOCTh YMEHHS BBIACIATH CYIIECTBEHHBIC
NpU3HAKA  BHPYCOB, KIETOK TPOKAPHOT ©  JYKapHOT;
OJIHOKJICTOYHBIX Y  MHOTOKJETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeo1eH030B M IKOCHCTEM; OCOOEHHOCTH IPOIECCOB OOMEHa
BEUIECTB U NPEBpAIICHHs] SHEPruu B KIETKe, (OTOCHUHTE3a,
IUTACTHYECKOTO ¥ JHEPreTH4eckoro oOMeHa, XeMOCHHTe3a,
MHUTO3a, MeH03a, OIUIOJOTBOPEHHUS, DPA3BUTHUS M Pa3MHOXKEHUS,
WH/IMBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60pbObI 3a

CYLIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHUS,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpelle OOMTaHMsI, BIUSHUS
KOMIIOHEHTOB KOCHUCTEM, AHTPOIIOTEHHBIX ~ W3MEHEHUH

B DKOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBpAIlEHUE SHEPTUU B brochepe.

[1P6 7. CdopMHpPOBaHHOCTH YMEHHUS NPUMEHATH IOJIYYCHHBIC
3HAHUA AJI1 OOBSICHEHHs] OMOJOTUYECKUX MPOILECCOB U SIBICHU,
JUTSL IPUHSATHUS TPAKTUYECKUX PEIICHU B TTOBCEIHEBHOM KU3HU

C menblo obecrieyeHus OE30MACHOCTH CBOETO 3I0POBbS U
3JI0POBBSl OKPYKAIOIIUX JFOJeH, cCOOM0IeHs 310pOBOro o0pasa
KU3HH, HOPM TPAMOTHOTO MOBEJICHUS B OKPY>KAIOIICH TIPUPOTHOM
cpele; MOHMMaHUE HEOOXOIMMOCTH HMCIIOJIb30BAHUS TOCTHXKEHUIN
COBPEMEHHON OWOJIOTHM U OMOTEXHOJIOTHM [JIsl pariOHAIBHOTO
MPUPOIONOIB30BaAHUS.

I[IP6 8. CdopmupoBaHHOCTH yYMEHHUsI pemiaTh OHOJOTUYECKHE
3a/1ayy, COCTABIIATh TEHOTUITMYECKUE CXEMBbI CKPEIIMBaHUS

JUIS. Pa3HBIX THUIIOB HACJIEIOBAaHUS MPHU3HAKOB y OPraHU3MOB,
COCTaBJISITh CXEMBbI MEPEHOCA BEILIECTB M YHEPTUU B DKOCHCTEMAax
(uenu nuTaHus, TUIIEBBIE CETH).

I[TP6 9. CdopmupoBaHHOCTh yYMEHHMH KpPUTHYECKH OIEHUBATH
nHpopMaIu0 OHOJOTUYECKOTO  COJAEP)KAaHMsI, BKIFOYAOIIYIO
MICEB/IOHAYYHbIE 3HAHUSA U3 PA3JIUYHBIX HMCTOYHUKOB (CpeICcTBa

MaccoBoM  MHGOpMalUU, HAay4HO-TOMYJApHbIE MaTepuabl);
MHTEPIPETUPOBATH ITHUYECKHE aCIEKThI COBPEMEHHBIX
WCCIICIOBAaHUH B OHWOJIOTMH, MEAHWIIMHE, ONOTEXHOJIOTHH;




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(pOpMallMd U3  HECKOJbKUX  HCTOYHUKOB,  TPaMOTHO
MCIOJIb30BATh MOHATHHHBIN annapar OMOJI0THU

POOIIeMBI
OTHOIICHUIO K  HHUM

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeAcTBa  TIOWCKa,
aHaim3a

U HHTEPIpETAINH
uHpopmanuu

¥ MH(OPMAIIMOHHBIE
TEXHOJIOTHH TUIs
BBITIOJIHEHHST 337124
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE pe3yNbTaThl JOJDKHBI OTpaXkaTb B YacTHU:
[IEHHOCTH HAYYHOTO MMO3HAHUS:

-c(hopMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOMN
MPAKTHUKH, OCHOBAaHHOTO  HAa  JUAJNOre  KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MUDE.

MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaseHre YHUBEPCAIbHBIMU YUeOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) paboTa ¢ uHpopMaIuei:

- BJaJeTh  HaBBIKAMU  TMOJYy4YeHHs]  HHPOpMAIUU
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEIBHO
OCYUIECTBIIATh MIOKCK, aHaJIn3, CUCTEMATH3ALNIO

U MHTEPIpETALNI0 WHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS,

- OLIEHUBATh JOCTOBEPHOCTb, JIESTHTUMHOCTh WH(pOpMaINH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaMm

ITP6 1. ChopmMupoBaHHOCTh 3HAHUH O MECTE U POJIU OHMOJIOTHH

B CHUCTEME HAY4YHOTO 3HaHUS; (YHKIMOHAJIBHOH TPaMOTHOCTH
YeJI0BEKa JJISl PeIIeHUs )KU3HEHHBIX ITPOo0JIeM.

[1P6 7. CdopMHpPOBaHHOCTH yMEHHUS TPUMEHATH MOJYYCHHBIC
3HaHUS U1 OObACHEHMsI OMOJIOTMYECKUX IPOLECCOB U SIBICHU,
JUISI IPUHSATHUS IPAKTUYECKUX PEIICHUIN B IOBCEIHEBHOM KU3HU

c 1nenplo oOecreueHHss O€30MACHOCTH CBOErO 3J0pOBbS U
3I0POBBSI OKPY’KAIOIIUX JIFOJIEH, COOJIIOJCHHS 3J0pOBOTO 00paza
YKU3HHU, HOPM I'PaMOTHOT'O IOBEJICHUS B OKPY KAOILel MpUpPOAHOM
cpelie; MOHMMaHUE HEOOXOIMMOCTH MCIIOJIb30BAHUSI TOCTUKEHUIN
COBPEMEHHOM OHOJIOTUM M OMOTEXHOJOTMH JUIsl pallMOHAIBHOTO
MIPUPOIONOIB30BAHUS.

ITP6 10. CdopMHupOBaHHOCTH YMEHHUH co37aBaTh COOCTBEHHBIE
MIMCbMEHHBIE M YCTHBIE COOOIIEHMS] Ha OCHOBE OMOJIOIMYECKOM
uHpOpMAallUM M3  HECKOJbKUX  HCTOYHHUKOB,  I'PAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN arnmnapar 0MoJ0ruu

OK 04. DddexTrBHO
B3alMOJICCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yJjibTaTbl HOJIDKHBI OTpPAXKaTb B YaACTH:

LHEHHOCTM HAYYHOIO0 TIO3HAHWSA: OCO3HAHHE LEHHOCTH
HAay4YHOM  JCATEIBbHOCTH, TOTOBHOCTH  OCYILECTBIATH
MPOEKTHYIO n HCCIIEIOBATENIBCKY IO JIeATEIbHOCTh
VHJIUBUYaJIbHO U B TPYIIIIE.

MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPakKaTh:
OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMeCTHas JICSITEIbHOCT:

ITP6 5. IlpuoOpeTeHue ombpiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOT'O MO3HaHUs, UCIOJIb3yEMbIX B OMOJIOTMU: HAONIOIEHUS U
OIMCAHMSA )KUBBIX CUCTEM, IIPOLIECCOB U SIBJIECHUW; OpraHu3aluu U
MpOBEJEHUSI  OMOJIOTMYECKOTO  HKCIIEPUMEHTA,  BBIIBHKEHUS
TUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXIY HUCCIELYyEMBIMU
BEJIMYMHAMU, OOBSICHEHHS TTOJIyYeHHBIX PE3yJIbTaTOB

U (GOpMYyIUPOBAHUS BBHIBOJIOB C HCIOJIB30BAHUEM HAYYHBIX
MIOHATUM, TEOPUI 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, MPUHIUITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHsIX

JInyHOCTHBIE pe3yJbTaThl JOJKHBI OTPa)kaTb B YaCTHU:
HKOJIOTHYECKOTO  BOCHUTAHUA: -  C(HOPMHUPOBAHHOCTD
3KOJIOTUYECKOW KYJIbTYpPbl, IOHUMaHUE BIHMSIHUSA COLMAIBHO-
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE IIPUPOIHOM

U COLMATbHON Cpefbl, OCO3HAHUE TIIO0AIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAHUPOBAaHUE M  OCYUIECTBIECHHE  JIEUCTBUH B
OKpYXaIOIIEel Cpelie Ha OCHOBE 3HAHUA LIEJIEH YCTOMYMBOIO
pPa3BUTHS YEJIOBEUECTBA;

- AKTMBHOE HEIpUATHE JICUCTBUH,
OKpY’KaIoIIeH cpene;

- yMEHHE IIPOrHO3UPOBATH HeOJIaronpusITHbIE
DKOJIOTMYECKUE MOCIEACTBHSI MPEANPUHUMAEMBIX JNEHCTBUH,
IpeoTBpallaTh UX;

- paclIUpeHHe OIbITa
HaIpPaBJIEHHOCTH.
MeranpeamMeTHbIe pe3yabTaThl JOJKHBI OTPAXkKaTh:
OBnanenue YHUBEPCATIbHBIMU KOMMYHUKATHBHBIMU
JEUCTBUSIMHU:

0) cOBMECTHasl I€SITEIbHOCTb:

- TOHMMaTh U MCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOU
Y MHIUBHUIyaJIbHOM paboThI;

MMPUHOCAIINX BpPCA

JIEITEILHOCTH  DKOJIOTHYECKOM

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

00CyKJIaTh pe3yJIbTaThl COBMECTHOU pabOThI

ITP6 5. IIpuoOpereHue omnbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOT'O TIO3HAHUSI, UCTIONIBb3YEMBbIX B OMOJIOTHU: HAOII0AeHUS

U OIMHKCAHUS KUBBIX CHCTEM, IPOLIECCOB U SIBJICHHI; OpraHu3alun
U TPOBEACHUS] OHOJOTUYECKOrO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSICHEHUSI ITOJIyYEHHBIX PE3YJIbTaTOB

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

ITP6 6. CdhopMUPOBAHHOCTH YMEHHS BBIACNIATH CYIICCTBEHHBIE
IPU3HAKW  BHUPYCOB, KIETOK IPOKApUOT U  JyKapHoOT;
OJIHOKJICTOYHBIX Y MHOTOKJETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreOleHO30B U IKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB U TIPEBpAIICHHs] SHEPrUU B KIETKe, (OTOCHUHTE3a,
IUIACTUYECKOTO U DHEPreTHUYECKOro OOMeHa, XEMOCHHTE3a,
MHUTO3a, ME€HO03a, OIUIOJOTBOPEHHUS, PA3BUTHS U Pa3MHOXKECHMUS,
MHAUBUAYAIbHOIO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), 00pbObI

3a CyLIECTBOBaHME, €CTECTBEHHOro OTOOpa, BUA00Opa30BaHUS,
MPUCTIOCOOIEHHOCTH OpPraHU3MOB K cpele OOMTaHMsI, BIUSHUS
KOMIIOHEHTOB JKOCHUCTEM, AHTPOTIOTEHHBIX M3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB U MIpeBpallleHle SHepruu B buocdepe.

I1P6 7. CdopMUPOBAHHOCTh YMEHHUS MPHUMEHSATH IOTYYEHHbIE
3HAHUA AJI1 OOBSICHEHHs] OMOJOTHYECKUX MPOIECCOB U SIBICHUI,
JUTSL TIPUHATHS TPAKTHYECKUX PEIICHUA B ITOBCEIHEBHOW KH3HU
¢ 1enplo oOecreuyeHHss O€30MACHOCTH CBOETO 3JI0POBbS U
3I0POBBSI OKPYIKAIOIIUX JIFOJICH, COOJIIOCHHS 30pOBOTO 00pasa
’KW3HU, HOPM IPaMOTHOT'O MOBEJICHUSI B OKPY>KAIOIIEH TPUPOIHOM




cpezie; MOHMMaHUE HEOOXOIMMOCTH HCHOJIb30BAHUS JOCTHKCHHUN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH JUIsl PalMOHAJIBHOTO
IIPUPOJONOIIB30BAHNS

K 2.5. BJIJICTh HABBIKAMH ITOTyYEHUs HHPOPMALIUU I1P6 7. ChopMUPOBAHHOCTh YMEHHUSI MPUMEHSTH MOJTY4YCHHbIE
CocraBisith 13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATEIILHO 3HAHUSA VI O0BICHEHHUS OUOJIOTUYECKUX MIPOLIECCOB
(unancosyio OCYILIECTBIIAThH HOMCK, aHAJIU3, CUCTEMATHU3ALIIIO u ABJIGHU, I8 TPUHATHS TPAKTUYECKMX pEIIeHHH B

MOJ€Eb OU3HEC-
[UIaHa

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

MOBCEIHEBHON  JKU3HM C IIENbI0 0OecredeHus: 6e30macHOCTH
CBOECTO  3J0pPOBbSI UM  3JI0POBbA  OKPYXKAIOLIMX  JIIOJEH,
COOIOIGHUS 3/10pOBOro 00pa3a JKU3HH, HOPM TIPaMOTHOTO
IIOBEJICHUSI B OKpY’KaloLEeHd INPUPOJHON Cpele; INOHUMaHHE
HEOOXOJMMOCTH MCIIOJNb30BaHUS JOCTUKEHUM COBPEMEHHOM
Ouosorud M OMOTEXHOJOIMH  JUIsI  PalMOHAJIBLHOTO
IPUPOJONOIB30BAHMUS.




2. CTPYKTYPA U COAEP KAHUE JUCIUMIIJINHBI

2.1. Tpyn0eMKOCTb OCBOEHMS U CHUIIMHbBI

Buj yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHONH MPOrPaMMBbI JUCHUIIIMHBI 72
B T.4.

TEOPETHUYECCKUE 3aHIATHUS 47
MPAKTUYECKUE 3aHATUS 19
J1a00paTOPHBIE 3aHIATHS 6
OcHOBHOe co/iep:KaHue 60
IIpodeccuonajibHO OpEeHTHPOBAHHOE CO/lePKaHMe (COAepKaAHNe 1

NMPUKJIAJTHOTO MOYJIAA)

IIpome:kyTounasi arrectanus (auddepeHIMpOBaHHbIN 3a4eT)

*kk




2.2. Conep:xaHue TUCHUITHHBI

O0bem
, AK. Y.
/
B TOM Konst .
KOMIIeTeHII Ui,
yuciIe
¢dopmupoBanun
HaumeHnoBanue Copaepxxanue y4eOHOIo MaTepualia, IPAKTHYECKUX U J1a00pPaTOPHBIX 3aHATHI, q)oBMe 10 KOTOPBIX
pa3aesioB U TeM Kypcoeas padoma (npoexm) HpgKT crocoocTByeT
HIECKO 3JIeMEeHT
i NPOrpaMMBblI
MOATOT
OBKH,
aK. 4.
1 2 3 4
OcHoBHOe coJepKaHue
Paznen 1. buosorus kak Hayka. 7JKuBble cucTeMbl U MX OPraHU3anMs 2
Tema 1.1. Copepxanne yaeOHOro MaTepuaa 2
buonorus buonorus — Hayka o xuBoit npupoae. CBs3u 6MOIOTHU C OOLIECTBEHHBIMU, TEXHUYECKHUMHU U
B CUCTEME HayK. JIpYTMMH €CTECTBEHHBIMU HayKaMu, Quiiocodueit, penuruei, 3STUKOM, 3CTETUKON U MIPaBOM.
OOmas Ponp Ouonorun B (QOpPMHUPOBAHUM COBPEMEHHOW HayyHOW KapTuHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKHUX HayK.
KU3HU Metoabl MO3HaHUS >KUBOM MpHUponbl (HAOIIOAEHUE, SKCIIEPUMEHT, OMHMCAaHUE, U3MEPEHUE, OK 02
KJ1accupuKalys, MoJIeIMpOBaHHE, CTaTUCTUYECKass 00paboTKa JaHHBIX).
JKusble cucteMsl (OMOCHCTEMBI) KaK MpeaAMeT u3ydeHus ononorun. OTauune >KUBbIX CUCTEM
0T HeopraHuueckoil npupozsl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue.
YpoBHH OpraHM3alyH ouocucrem: MOJIEKYJISIPHO-T€HETUYECKH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOIMYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMO - T€OLEHOTHYECKUN),
O6uocdepHblit
Paznen 2 XumunuyecKkril COCTaB M CTPOEHHE KJIETKHU 10
Tema 2.1. Conepxanue yueOHOro MaTepuasa 2
XUMHUYECKUH COCTaB | XUMUYECKHN COCTaB KJIETKA. XHUMHUYECKHE AJIIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOIIEMEHTHI.
KJeTku. Bona Bona um MmuHepanpHble BemiecTBa. DYHKIIMM BOJBI U MHUHEPAIBHBIX BELIECTB B KIIETKE. OK 01, OK 02,
1 MUHEpaJbHBIE [Tonnepxanue ocMoTHYECKOro OanaHca OK 04




BEIECTBA

[IpakTHyeckoe 3aHsTue

Ne 1 «buonoruueckas POJIb MHUHEPAJIBbHBIX BCIICCTB B oOecreyeHnu KU3HEACATCIBHOCTHU
OpraHnu3MoOB, ITPOSABIICHUA ,HI/ICGaJIcha MHUHCPAJIBHBIX 3JICMCHTOB»

Tema 2.2.
buonornuecku
Ba)KHBIC XUMHYECKHE
COCIMHECHHUS

Copepxanue yueOHOro MaTepuaa

benku. CocraB u ctpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHUMbIC AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYpbl O€IKOBOMN
MOJICKYJIbl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTHUYHASI CTPYKTypa). XUMHUYECKUE
cBoiictBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3atopel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinuns pepMEHTOB OT HEOPIraHUYECKUX KaTaIu3aToOpOB.
VYraeBoasl: MOHOCAaxapuabl (IVIIOKO3a, pubo3a U Je30Kkcuprbo3a), aucaxapuibl (caxaposa,
JIAKTO3a) W TMoJMcaxapujbl (Kpaxmal, TJIMKOTeH, LeiIroso3a). buonorndeckue ¢yHKIMN
yraeBofoB. Jlummmer:  Tpuramumepunsl,  Qochomumuasl, crepounsl. [ uapoduibHO-
rusipodoOHble cBoiicTBa. buonormueckune ¢yHkiuu sunuaoB. CpaBHEHUE YIJIEBOJOB,
OCIKOB W JMNHIOB KaK MCTOYHHMKOB sHepruu. Hykmemnoseie kucnotel: JIHK m PHK.
Hyxsieotnnsl — MoOHOMEpBI HYKJIEMHOBBIX KucaoT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenue n
¢byskunu PHK. AT®: crpoenne U GyHKIUU

JlaGopaTopHble 3aHATHS (Ha BBIOOP MPEIO1aBaTelIs)

Ne 1 «Onpenenennie ButamuHa C B IpoAyKTax MUTAHUSD)

nmu «OnpeneneHue HaIMIrs Kpaxmasia B IPOyKTax MUTaHUS

i «['uapodunbHO-THIPO(YOOHBIE CBOMCTBA JTHUITHIOB

umu «M3yyeHue KaTalUTUYECKOW AaKTUBHOCTH (PEpMEHTOB (Ha TpHUMEpe aMuia3bl WA
KaTasasbl)»

Tema 2.3.
CtpyKTypHO-
(byHKIHOHATIbHAS
OpraHu3aIys KIeTOK

Copepxanne yueOHOTO MaTepuana

[uronorus — Hayka o kierke. Kinerounast Teopusi — mpuMep B3auMOJACHCTBUS el U (aKTOB
B HAyYHOM II03HaHUU. MeTo/bl N3y4eHUs KIETKH.

Krnerka kak nenoctHast xuBas cucremMa. OOuue mpHU3HaKW KIETOK: 3aMKHYyTas Hapy)KHas
MemOpaHna, monekynbsl JJHK kak renetndeckuit anmapar, cuctemMa CUHTe3a Oeska.

Tunsl KJIETOK: dSykapuoTHUeckass U npokapuorhyeckas. (OCOOEHHOCTHM CTPOEHHUS
npokapuoTuyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KUBOTHOU U IrpuOHON KieTku. [loBepxHOCTHBIE
CTPYKTYpPbI KIETOK— KIJETOYHas CTEHKa, MIMKOKaIWKC, ux ¢(yHknuu. I[lnazmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()yHKIIUH.

[utoruiasma u ee opraHouabl. OmgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
lonbmxu, nuzocombl. [lonyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MHUTOXOHJIPUH, TJIACTHIBI.
[TpoucxoxxaeHne MUTOXOHApUH M muactui. Buasl mimactun. HememOpaHHBIE OpraHouIbl
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KJICTKH: PUOOCOMBI, KJIETOYHBIH LEHTP, LEHTPUOJU, PECHUYKH, KIyTHKH. DyHKIMN
OpPraHoOUJIOB KJIETKU. BKiroueHus.

Snpo — perynaropHslii LeHTp KiaeTku. CTpoeHue spa: saepHas o00j0uka, KapuoIlasma,
XPOMATHUH, SAPBILIKO. XPOMOCOMBL. TpaHCIOPT BELIECTB B KJIETKE

JIaGoparopHbie 3aHsATHs (Ha BRIOOD Mpero1aBaTes)

Ne 2 «Ctpoenue kneTku (pacTeHusi, )KUBOTHBIE, TPUObI) U KJIECTOYHbIEC BKIIOUEHHU (Kpaxmal,
KapOTHUHOU/IbI, XJIOPOILJIACThI, XPOMOILIACTHI )»

win «V3ydyeHue cTpoeHus KJIETOK PacTeHUM, KMBOTHBIX U OaKTepuil MOoJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE)

win «IIponunaemocts MeMOpaHsbl (IJ1a3MOJIN3, ACTIIIA3MOJIN3 )»

Pazgea 3. ZKKu3HeneaTedbHOCTh KJIETKH

Tema 3.1.
OOmeH BellecTB
1 IIpeBpaIlcHHe

SHEPIUU

B KJIETKE

Copepxanue yueOHOro MaTepuana

OOmeH BemecTB, Ui METabOIN3M. ACCUMUIIALINSA (TUIACTUYECKHI OOMEH) U TUCCUMMIISIITUS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOrO Ipoliecca MerabonuzMa. Ponb 3akoHOB
COXPaHEHHUs BEIIECTBA W JHEPIMH B NMOHMMAaHWW MeTaboym3ma. TUmsl oOMEHa BEIISCTB:
aBTOTPOQHBIA U reTepoTpodHbId. Ponb gepMeHTOB B 0OMEHE BEIIECTB U IPEBpAIICHUU
sHeprun B Kierke. PorocuHTe3. CBeToBas W TeMHOBas (as3bl (orocwHTe3a. Peaxiym
¢dotocunTe3a. DPphekTUBHOCTh (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a IS )KU3HU Ha 3emiie.
Brusinue ycnoBuii cpeapl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIMICHUS €T0 MPOTyKTUBHOCTH Y
KyJIbTYPHBIX pacTeHHMl. XEMOCHHTE3. XEMOCHHTE3Hpylluue OakTepuu. 3HaYCHHE
XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMie.

DHepreTudeckuii 0OMeH B KiieTke. Paciierienne BemecTs, BbIACIEHNE U aKKyMYJIUPOBaHHE
SHEPTUU B KJIETKE. DTalbl dHEpreTHYeckoro oomena. ['nmkonu3. bpokeHue m ero BUBL
KucnoponHoe oxucinenue, uiM KieToyHoe abixaHue. OkucnutenbHoe (GochopumupoBaHue.
O heKTHBHOCTh YPHEPTrETUIECKOTO OOMEHA

Tema 3.2.
buocuures Oenka

Copep:xanne yueOHOTO MaTepHana

Peakuuu wmatpuuHoro cuHte3a. ['eHernueckas wuHpopmamus u JIHK. Peanuzauus
TeHeTUYEeCKOW MHpOpMaIuu B KiIeTKe. [ eHeTH4ecKuii Ko U ero cBoicTBa. TpaHCKpUIIIIUS —
MatpuuHblii cuHte3 PHK. Tpancnsmus — OuocuHTe3 Oenka. JTambl TpaHCISALUU.
KoaupoBanue amuHokucaoT. Pons pubocom B 6uocuHTe3e Oenka

[IpakTHueckoe 3aHsTHE

No 2 «Pemenune 3a1a4 Ha onpeAesieHue MOCIEA0BATEIbHOCTH HYKIEOTHIOBY

Tema 3.3.
Bupycet

Copepxanne yueOHOT0 MaTepuana

Hexknerounsie ¢popmbl xku3Hu — Bupychl. Uctopust otkpeitust BupycoB (/. 1. iBanoBcKuit).
OcoOeHHOCTH CTPOCHMS M )KU3HEHHOTO 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmmyHonedunura yenoneka (BUY)

OK 01, OK 02,
OK 04
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\ — Bo30yautenb CITN 1a. TlpodunakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUI

Paznen 4. Pa3MHoOKeHMe U MHAUBUAYAJIbHOE PA3BUTHE OPTaHM3MOB

Tema 4.1.
JKW3HEHHEBIN TUKIT
KJIETKHU

Copepxanue yueOHOro MaTepuaa

Knerounblii 1uKkia, WM SKM3HEHHBIH IMKI KieTku. MHtepdaza um muros. Ilpoueccsl,
npotekatomue B uHTepdase. Perumkamnus — peakius matpuanoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XpPOMOCOMHBII HabOp — KapuoTuIl. JIMIIONUIHBIN U TarIOUJHBIH XPOMOCOMHBIE
HaOopbl. XpomaTtunapl. lluTomormueckue OCHOBBI Pa3sMHOXKEHHS M HMHIUMBUIYaJIbHOI'O
pazButug opraHusmoB. Jlenenue kinerku — wmuto3. Craaum Murtosza. Ilponeccsl,
IPOUCXOJAIIME HA Pa3HbIX CTagusAX MHUTO3a. DHOIOTMYECKHMH CMBICI  MHUTO3a.
[Tporpammupyemasi rudesb KJICTKH - alloITO3

Tema 4.2.
DopMbl pa3MHOKEHUS
OpraHU3MOB

Copepxanue yueOHOro MaTepuaa

@DopMBI Pa3MHOKEHUSI OPTaHU3MOB: 0ECIoJIoe U TOJIOBOE. BHIBI OECTIONOro pa3MHOKEHUS:
JIEIICHUE HAJIBOE M TIOUKOBAHKE OJTHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHUE, BETeTaTHBHOE
pa3sMHOXkeHHE. FICKyCCTBEHHOE KIOHUPOBAaHUE OPraHU3MOB, €TI0 3HAYEHHUE JUISl CEJIEKIIUU.
[TonoBoe pa3MHOXEHHUE, €ro OTAWYMs OT Oecmosoro. Meio3. Ctaguu meio3a. [Iporeccsr,
npoucxoasuMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonornueckuii cMbIC ¥ 3HaUYCHHE Meio3a. ['lameTorenes — nporecc 00pa3oBaHMS MOJOBBIX
KJIETOK y JKUBOTHBIX. [10JIOBBIC KeIe3bl: CEMEHHUKH M SHYHUKA. OOpa3oBaHUE U PAa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CIepMaTo30Wj], SHIEKIeTKa) — CIepMaTOoreHe3 W OOTCHE3.
Oco0eHHOCTH CTPOCHHUS SIMIICKJICTOK U criepMaTo3onoB. OmnonorBopenue. [lapreHorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xanne yueOHOTO MaTepuana

NunuBuayansHOe pa3BUTHE (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (3MOpHOreHes). JTalbl
SMOPHOHAIIBHOTO PAa3BUTUS Yy IO3BOHOYHBIX JKMBOTHBIX: JpOOJEHME, TacTpyJIsLus,
opranoreres. IlocTomMOpuoHanbHOE pazBuTHE. THIBI MMOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsMoe, HempsiMoe (JIMYMHOYHOE). BiusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BpPOXKJEHHBbIE ypojacTBa. Poct u pasBurue pacteHuil. OHTOreHes
IIBETKOBOT'O PAaCTEHUsI: ABOMHOE OIUIOAOTBOPEHUE, CTPOSHHE CEMEHHU, CTAINH Pa3BUTHS

IIpakTueckue 3aHATHS

No 3 «Madexnnonnbie 3a00JI€BaHMS U STUIEMHUH B HICTOPUHU YEIIOBEYECTBAY
Ne 4 «BakuuHaius kak npoduiakTuka HHQEKIIMOHHBIX 3a00JIEBaHUI

OK 01, OK 02,
OK 04

Paspnea S. HaciieancTBEHHOCTh H M3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeIOBaHHS

Conepkanre y4eOHOro MaTepuaia

IIpenmer u 3amaun reHeTUKU. Poiib UTONOrMH U SMOPHOJIOTHU B CTAHOBJICHHHM T€HETHUKH.
Bxnan poccuiickux u 3apyOexHBIX YYEHBIX B pa3BUTHE T'€HETUKH. METOoJbl T'€HETHUKH
(ruOpu0IOTHYECKUN, IUTOICHETHUECKUH, MOJEKyJspHO-reHeTuueckuil). OCHOBHBIE
reHeTUYEeCKUeE TIOHATHUS. [ 'eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEIIMBAHUM.

OK 01, OK 02,
OK 04
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3aKOHOMEPHOCTH  HAacjle[OBaHWsS  MPU3HAKOB,  yCTaHOBJIeHHble [.  Mennenem.
MoHorubpuaHoe CKpeluBaHue. 3aKOH eIWHO00pasusi THOPUAOB IEPBOTO IOKOJCHHMS.
[IpaBmwio nomMuHHpOBaHUS. 3aKOH paclIEIUICHUs NpU3HAKOB. ['MIOTE3a 4YMCTOTHI TaMmer.
[TontHOe M HemoJHOE AOMUHUpOBaHME. J(MTHOpUAHOE CKpelMBaHuEe. 3aKOH HE3aBUCUMOTO
HACJIeIOBaHMsl MpHU3HAKOB. LluToreHeTnueckue OCHOBBI JUTHOPHAHOTO CKpEIIMBAHMUS.
AHanuzupyrollee cKpemuBaHue. lcronb3oBaHME aHATM3HUPYIOIIETO CKPELIUBAHUSA  JUIS
olpeziesieHusl TeHOTHIIa 0CO0U

HpaKTI/IHCCKOG 3aHATHUC

Ne 5 Pemenue 3amad Ha OIpENEIECHHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB TMpPU MOHO-, -, MOJUTHOPUAHOM U aAHAIU3UPYIOUIEM CKpPELIUBaHUH,
COCTABJICHHE T€HOTUITMYECKUX CXEM CKpEIIUBaHUs

Tema 5.2. Copepxanue yueOHOro MaTepuana
CuermieHHoe CuemienHoe HaclienoBaHue TnpusHakoB. Pabora T. Moprana 1o CIEIUICHHOMY
HaCJIeJOBaHHE HACJIEIOBaHUIO TeHOB. HapylieHue clemieHuss T€HOB B pe3ylibTaTe KPOCCHHTOBEpA.
MIPU3HAKOB XpOMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTuuecKre KapThl.
I'enetuka mona. XpoMOCOMHOE ompefeNieHue Mmoia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
I'oMorameTHble M rereporaMeTHbsle opraHu3Mbl. HacnepoBaHue NpU3HAKOB, CLEIJIEHHBIX C
10JIOM
[IpakTHuecKoe 3aHsATHE
No 6 Pemienue 3amady Ha oOmpeneeHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEIACTBEHHBIX
MPU3HAKOB TMpPU CLEIJIEHHOM HACcJI€JI0BaHUU, COCTABJIEHHWE TIE€HOTUIIMYECKUX CXEM
CKpEUIMBaHUs
Tema 5.3. Coneprxkanne yd4eOHOro MaTepuana
3aKOHOMEPHOCTH N3menunBocTh. Bubl M13MEHUNBOCTH: HEHACIIEICTBEHHAs U HACJEACTBEHHas. Poib cpenbl B
U3MEHUYUBOCTH HEHACJICJICTBEHHOW H3MEHYUBOCTHU. XapaKTepUCTUKAa MOAU(DUKAIIMOHHOM H3MEHUYHUBOCTH.

Bapuauvonssiii psan v BapuanmonHas kpuBas. Hopma peakiuu npusnaka. KonnuectBeHHbIE
M KayeCTBEHHbIE TIPU3HAKM U HX HopMa peaknuu. CBoiicTBa MOAM(PUKAIIMOHHON
W3MEHYUBOCTH.

HacnencrBeHnast, uiad TeHOTUIUYECKAsd HM3MEHUYMBOCTL. KoMOMHATHBHAs W3MEHYHBOCTD.
Meiio3 u TONOBOM mpolecc — OCHOBA KOMOWHATHBHOM HW3MEHYHBOCTH. MyTallmOHHAS
M3MEHYNBOCTh. Kiaccudukaruss MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa n
NpPUYMHB  MyTanui. MyTareHHble (GakTopbl. 3aKOH T'OMOJIOTHUECKHX pSIOB B
HaclIeICTBEHHOMN N3MEHUYNBOCTH
H. 1. BaBunoBa

HpaKTI/ILICCKOC 3aHATUC

No 7 PemeHne 3amady Ha ONpeIEICHHE BEPOSTHOCTH BO3HUKHOBEHHMSI HACJEICTBEHHBIX
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IIPU3HAKOB IIPH PA3JIMYHBIX THUIIAX BBaHMOI[CfICTBHSI T'CHOB, COCTAaBJICHHUC I'€CHOTHUIIMYCCKUX
CXCM CKPCUIMBAHUA

Tema 5.4.
I'enetuka yesioBeka

Conepkanne yyeOHOro MaTepuaia

I'eneruxka wyenoBeka. Kapuorun uyenoBeka. OCHOBHBbIE METOJbI TE€HETHUKH YEJIOBEKa:
TCHEAJIOTUYCCKUH, OJNM3HEIOBBIA, [UTOTCHETUYCCKUH, OMOXMMHUUYECKUN, MOJICKYIISIPHO-
reHeTndeckuii. COBpeMEHHOE OIpEeieHUE TeHOTHUIA: MOJHOI€HOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHUE, B TOM uucie ¢ moMoibio [11[P-ananu3a. HacnencTBennbie 3a001eBaHMs
YeJIOBeKa: TEHHbIC OO0Jie3HW, OOJIE3HM ¢ HACJICACTBEHHOW MPEapaciioioKeHHOCTHIO,
XpoMocoMHBbIe Oone3Hn. CoMaTHYeCKHe W TeHepaTuBHbIE MyTaluu. CTBOJIOBBIC KIIETKH.
[IpuHnuner  370poBOTO  O0Opa3a JKM3HU, JUATHOCTHUKH, NPOPHIAKTUKA U JICUYCHUS
TCHETUYECKUX  Oone3Hed.  MeauKo-reHeTHYeCKoe  KOHCYJIBTHPOBAHHE.  3HAYCHHE
MEJIUIIMHCKOM TEHETUKH B TPEIOTBPAIICHHMH W JICUCHWH TEHETHYECKUX 3a00sIeBaHUi
YyeJI0BeKa

HpaKTI/IquKOC 3aHATHUC

Ne 8 «CocTtaBneHue U aHalIu3 POAOCIOBHBIX YEJIOBEKay

Paznena 6. DBoaromuon

Has1 OHoJIOrus

=)

Tema 6.1.
OBOJIOLUOHHAA
TEeOpHst
H €€ MECTO
B OMOJIOTHH

Copnepkanne y4eOHOro MaTepuaia

[IpeanochuIKu BOSHUKHOBEHHUS YBOJIFOIIMOHHON TEOpUH. DBOJIOIMOHHAS TEOPUSI U €€ MECTO
B Owonoruu. BimsHue 5BOIONMOHHONW TEOPHHM HAa pa3BUTHE OHOJOTHHM W JPYTHX HAayK.
CuzerenscTBa 3Bomonuu. [laneonTonornueckue: Mocaea0BaTeabHOCTh MOSBICHUS BUIOB B
MaJI€OHTOJIOTUYECKON JIETOMHCH, NepexojHble Gopmbl. buoreorpaduyeckue: cXoACTBO U
pasnuune ¢ayH U GIOp MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3TUUUS
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pYyAMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTell y Bcex
JKUBBIX OPTaHNU3MOB.

OpomtonuonHas teopus Y. Jlapuna. Ilpenmochblikd BO3HUKHOBEHUS JapBHHH3MA.
JIBIDKyIIMEe CHUJIBI HBOJIOLNMHM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHUYEHHOCTU PECYpPCOB, HeolpeneiaéHHas U3MEHUYHMBOCTh, OOpb0a 3a CyIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBonronus

Copepxanne yueOHOT0 MaTepuana

Cunrernueckast teopust oo (CT3D) u e€ ocHOBHbIE MOJOXKEHUSA. MUKPOIBOIIONHUS.
[Tomynsaus Kak equHUIA BUJIA U 3BOJIIOLUH.

JiBuxyue cuibl ((akTOpbl)3BOIIONUU BHJIOB B Npupoje. MyTalMOHHBIA Mpolecc H
KOMOMHATHBHAs M3MEHUYMBOCTh. llomynsiuoHHbIe BOJHBI W Jpeld reHoB. M3omsauus u
murpauus. EcrtectBeHHbIi  0TOOp — Hampasisitomui  daxtop  sBosouud.  DopMbl

OK 01, OK 02,
OK 04
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€CTECTBEHHOro 0TOOpa. IIpucnocoOiIeHHOCTh OpraHu3MOB Kak pe3yjbTaT 3BOJIOLMH.
[Tpumepsl npucnocoOeHH y opranu3MoB. ApoMop¢do3bl U HAMOAAANTalMU. Bua u
BugooOpa3oBanue. Kpurepuu Buga. OcHoBHbIE pOpMBI BUA00OPa30BaHus: reorpaduueckoe,
JKOJIOTHYECKOE

Tema 6.3.
Makpo3Boronust

Copnepkanne yyeOHOro MaTepuaia

MaxkposBomtorusi. DopMbl  IBOMOLMU:  (QUIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napauienpHasi. HeoOpaTuMocTh 3BONIOIHMU

[TpakTrueckoe 3aHsTHE (Ha BEIOOP MperogaBaTes)

Ne 9 «CpaBHeHune BUI0B 110 MOP(OIOTUIECKOMY KPUTEPHIO»
win «Onucanye NpucnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay

Pa3nen 7. Bo3HUKHOBeHHUE M pa3BUTHE KU3HM HA 3emiie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Copepxanue yueOHOro MaTepuana

JloHayuyHble NPEICTABICHUS O 3apOXACHUM XKU3HU. HaydHble IuIoTe3bl BO3ZHHUKHOBEHUS
KU3HU Ha 3emJie: abuoreHes W MaHCHepMusa. XUMHUYecKasi 3BOIIONUsA. AOUOTeHHBIN CUHTE3
OPraHMYECKHUX BEUIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMHUYECKON HBOJIIOIMK. HavanpHble 3Tanbl Omosiormdeckoil »soirormu. [ unoreza PHK-
Mupa. PopMHUpOBaHME MEMOpPAaHHBIX CTPYKTYp U BO3HMKHOBEHHE IPOTOKJIETKH. llepBbie
KJIETKHU U UX 3BOIIOLUA. POPMUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuojaM. Karapxeit. Apxeickas U mpoTepo3oicKas
opbl. [laneosolickas spa W e€ mnepuoabl: KeMOPHUICKUH, OPIOBUKCKHMA, CHIIYPHICKHIA,
JIEBOHCKHM, KAMEHHOYTOJIbHBINA, NTEPMCKH. Me3030icKas 3pa U €€ Mepruoibl: TPUACOBBI,
IOpcKkuid, MenoBod. KaliHo3olickass spa M €€ IEepuoAbl: MAaJIeOr€HOBBIM, HEOI€HOBBIH,
AHTPONOT€HOBBI.

Tema 7.2. Coneprxkanne y4eOHOro MaTepuana
Cucrema Cuctema OpraHMYecKOro MUpa Kak OTpa)keHHe 3Bostolud. OCHOBHBIE CHCTEMaTHYeCKHe
OpPraHU4eCcKOro MUpa. | TPyNIbl OPraHU3MOB. XapaKTEPHCTUKA KIMMAaTa M TeOJOTHYeCKUX mporeccoB. OCHOBHBIC
[Ipoucxoxnenue 3Tanbl 3BOJIOLMU PACTUTENBHOIO U JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHMH u
YeJI0BEKa — KUBOTHBIX. [losiBIEHHE, paciBeT U BEIMUpPAHUE TPYTIIT KUBBIX OPTraHU3MOB.
AHTPOIIOTeHE3 OBosoLMsl  YeloBeKa. AHTPONOJOrMs Kak Hayka. Pa3Butue mpeincTaBleHHH o
MPOUCXOXKACHUN 4YeloBeKa. MeToapl u3ydeHHsl aHTpornoreHe3a. CXOICTBAa M pasziIHuUs
YeIoBeKa W JKUBOTHBIX. CHCTEMaTHYecKOe IIOJIOKEHHE dYenoBeKa. JIBWKyIiue CHIIbl
(pakTopel) aHTpomoreneza. HacnencTBeHHas HM3MEHUYMBOCTh W €CTECTBEHHBIH OTOOD.
OOu1ecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBICHUE OPYJHUH TPyAa, MBIIIJICHHE, pEYb
Tewma 7.3. Coneprxkanne y4eOHOro MaTepurana

OCHOBHBIE CTaIUU
SBOJIIOLIUNH YEJIOBEKA

OcCHOBHBIE CTaZMM W BETBU DBOJIIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, UEIOBEK yMEIbIi,
Yenosek npsamMoxomsumi, YenoBek HeaHaepTanbCKUi, YenoBEeK pa3yMHBIM COBPEMEHHOTO

OK 01, OK 02,
OK 04
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tumna. Haxonku ncKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHMsI, 00JaCTh pacpOCTpaHEHus,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.
UYenoBeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONeouaHasl (eBpa3uiickas), Herpo-
aBcTpasionjHas (dKBaToOpHabHasi), MOHIOJIOMAHAS (a3uMaTCKO-aMepuKaHcKas). YepTsl
MPUCTIIOCOOJICHHOCTH TMPEJICTAaBUTENIEH UEIOBEYECKUX pac K YCJIOBUSM CYLIECTBOBAHHS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[TpakTryeckoe 3aHsTre (Ha BEIOOP MPErnoaaBaTeis) 1
No 10 «Bpems u myTH paccesieHus YeloBeKa Mo MIAHETE»
i «IIpucroco6IeHHOCTh YeIOBEKa K Pa3HbIM YCIOBHIM cpebl. Biusaue reorpaduyeckoit
cpeabl Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO YEIOBEKay
Pasnea 8. Opranusmebl M OKpysKawuias cpeaa 4
Tema 8.1. Coneprxkanue y4eOHOro Marepuania 2
Okonorus DKoJorus Kak HayKa. 3a/ladd ¥ pa3/ieibl SKOJIOrMU. MeTo bl 3KOJIOTHYECKUX UCCIIEI0OBaHUI.
kak Hayka. Cpenbl DKOJIOTHYECKOe MHPOBO33PEHUE COBpPEMEHHOro 4enoBeka. Cpenbl OOUTaHMS OpraHU3MOB:
KU3HU. BOJHAsl, HA3€MHO-BO3/YyIIHAs, IIOYBEHHAs, BHYTPHUOPIaHMW3MEHHAs. OKOJOTHYECKUE
DKOJIOrH4ecKHe ¢dakTopsl. Knaccudukanus skonorndeckux (akTopoB: aOMOTHUECKUE, OMOTHYECKUE MU
(bakTopsI aHTporioreHHele. JleiicTBue 5SKoJOrMUecKUX (HAaKTOPOB Ha OpPraHU3Mbl. AOGMOTHYECKHE
(bakTopsl: CBET, TeMIleparypa, BiaxkHocTb. doronepuoausm. [Ipucrnocobiaenus opraHu3MoB
K JCUCTBHIO abmoTH4ecknx (akTopoB. buonornyeckue putmbl. buotndeckue (akToOpEI. OK 01, OK 02,
Bunel OMOTHYECKMX B3aUMOJICHCTBUIN: KOHKYpEHIMs, XUIIHH4YecTBO. llapazutusm, OK 04, OK 07
MyTYyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUUECTBO), aMEHCAIN3M, HEUTpaIu3M.
3HayeHne OMOTMYECKHX B3aMMOJIEHCTBMH Ui CYLIECTBOBaHMS OPraHW3MOB B HPUPOAHBIX
cooOuiecTBax
Tema 8.2. Conepkanue yueOHOro MaTepuasa 2
DKOJIOrH4ecKue DKOJIOTUYECKHE XapaKTEepUCTUKU momyasauud. OCHOBHBbIE IOKa3aTelad  MOMYJISIHUU:
XapaKTEPUCTUKHU YHUCJIEHHOCTh, IUIOTHOCTH, POYKIAEMOCTh, CMEPTHOCTb, NPUPOCT, MUrpaunud. JuHamuka
HOMYJISAIUT YHCJIEHHOCTH MOMYJISIUU U €€ peryJsius
[IpakTHueckoe 3aHATHE 1
Ne 11 «ITomcy€T MIOTHOCTH MONYJISAUUI pa3HbIX BUJIOB PACTEHUII»
Pa3nen 9. Cool1ecTBa M YKOJOrHYeCKHEe CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Copepxanue yueOHOro MaTepuaa 2 OK 04, OK 07
Coo0ecTBa CooOiectB0  opranu3mMoB  —  OuoneHo3.  CTpyKTypsl  OWOIIEHO3a:  BHIOBas, IIK 2.5
OpraHU3MOB, MIPOCTPAHCTBEHHAsA, Tpodudeckas (muuieBas). Bunpi-nomuHanTsl. CBA31 B OHMOLIEHO3E.
9KOCHCTEMBI Okonorndyeckue cucreMbl (9kocuctemsl). Ilonatne 006 »sKocucTeMe M OHOTrEOIEHO3E.

OyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMbI: MPOIYLEHTbI, KOHCYMEHThI, PEIYLEHTHI.
KpyroBopoT BeliecTB M MOTOK PHEPIUU B dKocucTeMe. Tpoduueckue (NMUIIEBbIE) YPOBHU
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skocucteMbl. [IumeBbie nenu u cetu. OCHOBHBIE TOKa3aTeNd HKOCHCTEMBbI: Ouomacca,
MPOIYKIHMS. DKOJIOTHYECKHUE TMUPAMUIBL: MPOIYKIIUU, YUCICHHOCTH, OMoMacchl. CBolicTBa
9KOCHUCTEM: YCTOMYMBOCTb, CaMOperyisinus, pazsurue. Cykueccus

Tema 9.2. Coneprxkanue y4eOHOro MaTepuasa

IIpuponusie [IpuponHble SKOCUCTEMBI. ODKOCUCTEMBI peK MU 03€p. OKOCUCTEMA XBOHHOIO WIH

9KOCHCTEMBI HIIUPOKOJIMCTBEHHOTO neca. AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe M XO3SCTBEHHOE 3HAYEHHME Aarpo3KOCHUCTEM MU
ypOoskocucteM. buopaznooOpasue kak ¢akTop ycToumBocTH 3KocucteM. CoxpaHeHHE
OMOJIOTHYECKOTO pa3HooOpa3us Ha 3emiie

Tema 9.3. Coneprxkanue y4eOHOro MaTepuasia

buocdepa — Yuenne B. U. Bepuajackoro o 6uoctepe. I'panuiipl, coctaB u cTpykTypa ouocdepsl. XKusoe

rio0anbHas BemiectBO M ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak TII00AaTbHOM HKOCHCTEMBI.

3KOoCcHCTEMA 3EMITHA

Jlunamuueckoe paBHOBecME M oOpaTHas cBsizb B Ouocepe. KpyroBopoTsl BewiecTB u
OMOTeOXMMHUYECKHE LHUKIbI 3JEMEHTOB (yriepojaa, a3zoTa). 30HaJIbHOCTH Ouochepsl.
OcHoBHbIE OMOMBI CYILIIU

Tema 9.4. IIpodeccnonanibHO OPHEHTHPOBAHHOE coJepkaHue (colaeprKaHue MPHKJIATHOIO
Bnusaue MOLYJIs1)
AHTPOIOTEHHBIX UYenoseuecTBO B O6uochepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. [nodansHbIe
(dakToOpoB Ha skojornyeckue mpodiembl. CocyliecTBOBaHHE MPUPOALI U yenoBeuecTBa. CoxpaHeHue
o6uochepy Ouopa3zHooOpa3usi Kak oOcHOBa ycroiumBocTu Ouoceprl. OcHOBa palloOHaIBLHOTO
YOpaBJIEHUSl NMPUPOJHBIMU pecypcaMu M HUX HCHoJb30BaHuE. JlocThkeHHs OMOJIOTUU U
oXpaHa IpHUPOAbI
[IpakTrueckoe 3aHaTue (Ha BHIOOP Mpeno1aBaTessi)
Ne 12 «OTx0ab!1 TPOU3BOJACTBAY
I «DKOJIOTHYECKHE aCMeKThI MPOPECCUOHANBHOMN NeATeIbHOCTH
i «[Ipodunaktuka mpodheccuoHambHBIX 3200JIEBaHUI
i «BausiHue npou3BoACTBEHHBIX (PaKTOPOB HA OPTaHU3M YEJIOBEKA»
Tema 9.5. IIpodeccnoHanbHO OPHEHTHPOBAHHOE CoJepkaHue (coaeprKaHue MPUKJIATHOIO
BnusiHue counanbHO- | MOAYJISA)
9KOJIOTHYECKUX 310poBbe U €ro cocrapisomue. OakTopspl, MOJIOKUTEILHO U OTPULIATENBHO BIUSIOLINE HA

¢bakTopoB Ha
3JI0POBBE YETIOBEKA

opranusM denoBeka. [IpoGiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 370pOBbE 4YelOBeKa
(37eKTpOMarHuTHBIE TI0JIs, OBITOBask XUMUS, H30BITOUYHBIE UIYMbI, pagualus W T.II.).
Apnanrtanus opraHuzMa uenoBeka K (akropam okpysxatomieid cpenpl. [TpuHImnsI
(bopmupoBaHus 310poBbecOeperaronero noseaeHus. Guzndeckas aKTUBHOCTh M 3JJOPOBBE.
buoxumuueckre acCieKThl PallMOHAIBHOIO TUTAHMUSI

JlaGopaTopHbIe 3aHITHS
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No 3 «YMcTBeHHAst pabOTOCTIOCOOHOCTHY

i «Bnusgaue abuotndeckux (pakTopoB Ha YETIOBEKa» (B KaUeCTBE TPUITEPOB, CHUKAIOIIUX
paboTOCIOCOOHOCTh,  WCIONB30BaTh  YCIOBHS ~ OCYIIECTBICHHS  NPO(GECCHOHAIBHON
JESITeIbHOCTH: IIIYM, TeMIIeparypa, pu3ndeckasi Harpy3ka u T.1.)

Paznen 10. Cesiekuusi OpraHn3MoB, 0CHOBBI O0HOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U IpolLece

Copnepkanne y4eOHOro MaTepuaia

Cenexkuus Kak Hayka U Mpouecc. 3apoKICHHUE CEJCKUMH U JoMecTukanus. Ydyenue H. .
BaBwmiioBa 0 meHTpax MHOrooOpasus W TPOUCXOXKICHHUS KYyJIbTYpHBIX pacTeHuid. LIeHTpsI
MPOUCXOXKACHUS JTOMAIIHUX >KUBOTHBIX. CopT, mopoja, mrtaMM. COBpEMEHHBIE METOIbI
CCJICKIIYH. MaccoBbrit
U WHAUBUIYAIBHBIA OTOOpPHI B CEJICKIIMM PACTCHHH W >KMBOTHBIX. OIIEHKA JKCTepbepa.
bruskopocTBeHHOe CcKpemuBanue — WHOpuUAWHT. Yucras nuaus. CKpenimBaHUE YHCTHIX
muaunii. ['ereposuc, unn rubpuanas cuna. HepoacTBeHHOe CKpellMBaHHE — ayTOPWIMHI.
Otnanéunas rubpuaus3anuss u €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 U IOJy4YeHHe
MTOJTMIUIONOB. JIOCTHIKEHUS CENEKIIU PACTCHUH, )KUBOTHBIX M MUKPOOPTaHH3MOB

Tema 10.2. buorexHonorust kak oTpaciib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3JAHUA
OcHoBBI pexomOunanTHOU JIHK u Tpancrennbix opranusmon. Kierounas unxenepus. Kierounsle
OMOTEXHOJIOTHH KYJIBTYPBL. MUKpOKIIOHAIBHOE Pa3sMHOXEHHE pacTeHui. KitonupoBanue OK 01. OK 02
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE M ITHYECKHE OK 0 4’ OK 07’
npo6aembl. [MO — reHeTHYeCKH MOAM(PHUIMPOBAHHBIE OPTaHU3MBI IIK" 25
Tema 10.3. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE coAep:KaHUe (CoAepKaHHe NPHKJIATHOIO )
buorexnosnoruu MO/1YJIfA)
B JKM3HHU UM podeccur | OCHOBHBIE HANPABJICHHS COBPEMEHHOH OMOTEXHOIOTHU B MPO(ECCHOHATBHOM ACATEIbHOCTH
YEJI0BEKa. Meronsl OMOTEXHOJIOTHH. OOBbeKTHI OMOTEXHOJIOTHH. OTuka
OMOTEXHOJIOTMYECKHX
U TEHETHYeCKUX HKcnepuMeHToB. IlpaBuna mnowcka W aHaim3a OHMOIKOJIOTHYECKOM
uHpopMauu
U3 pa3jMYHBIX MCTOYHMKOB (HayyHas M y4yeOHO-HayuyHas JINTEparypa, CpeJCTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)
[IpakTHueckoe 3aHsATHE
Ne 13 Keiicol Ha aHanu3 WHGOPMAIMK O HAYYHBIX JOCTH)KEHHUSX B OOJIACTH T'€HETHYECKHX
TEXHOJIOTHH, KJIETOYHON HH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.
Ne 14 3ammra Keiica: NpeACTaBIEHUE pE3YJbTaTOB PEIIEHUS KEHWCOB (BBICTYIUIEHUE C
MIPE3CHTAINEH )
Pa3nen 11. Pemienue keiicoB B 00 1aCTH OHOTEXHOJIOTHIA OK 01, OK 02,
Tema 11.1.1. ‘ IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE coJepkaHue (coaepkaHue MNPHUKJIATHOIO OK 04, OK 07
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buorexnonornu
B HpOMBIH_UIGHHOCTI/I

MO/1YJIfA)

Pa3zButue npoMbIIITIEHHOM OMOTEXHOJIOTUH U €€ NMPUMEHEHHUE B XKHU3HM 4ENIOBEKa, MOUCK U
aHaIM3 MHPOPMALUN U3 PA3IMYHBIX UCTOYHUKOB (Hay4yHas W y4yeOHO-Hay4yHasl JTUTEparypa,
cpeAcTBa MaccoBOM MH(pOpMaLuu, ceTb MIHTEepHEeT U Apyrue)

IIK 2.5

[IpakTHyecKue 3aHsATHS 4
No 15 Keiicel Ha aHanu3 wHGOPMAIMU O Pa3BUTHH MPOMBINUIICHHOW OMOTEXHOJIOTHH (110
MUHU-TPYIIIaM).
No 16 3ammura keiica: TpenCTaBICHUE PE3YJIbTATOB PEIICHUS KEHWCOB (BBICTYIUICHHUE C
MIPE3CHTALNECH )
Tema 11.1.2. IIpodeccnoHanibHO OPHEHTHPOBAHHOE coJepkaHue (coaepkaHue TMPHUKJIATHOTO 6
ConuanbHo- MOJLYJIst)
ITHYECKHE ACNEKThl | DTUYECKHE acleKThl pa3BUTHSA OMOTEXHOJIOTUN U MPUMEHEHHUE UX B KU3HU YEIIOBEKa, MOUCK
OMOTEeXHOJIOTHil U aHanu3 WHQOpPMAUM W3 pa3TMYHBIX HCTOYHHUKOB (HAaydHass H y4eOHO-Hay4Has
JIUTepaTypa, CpeAcTBa MaccoBoi nHopmanuu, cetb IHTEpHET U Apyrue)
[IpakTHyecKue 3aHsATHS 4
Ne 15 Keiicel Ha ananu3 nHGOpMaIuu 00 ITHUECKUX ACTIEKTaX Pa3BUTHUSL OMOTEXHOIOTHH (110
MUHU-TPYIIIaM).
No 16 3ammra keiica: mpeicTaBlieHHUE pPE3YyJIbTAaTOB pEIIEHUS KEWCOB (BBICTYIUICHUE C
MIPE3CHTALNEH )
Tema 11.1.3. IIpodeccuonajibHO OpUEHTHPOBAHHOE CoOAep:KaHHe (coaep:KaHHEe TMPHUKJIATHOTO 6
buorexnonoruun MOIYJIs1)
Y TEXHUYECKHE Pa3Butue OHUOTEXHONOTHN C TPUMEHEHHEM TEXHUYECKUX CHUCTeM (OMOMHXKEHEepus,
CUCTEMBI OouonH(popMaTuka, OMOHMKA) W WX TNPUMEHEHHE B J>KM3HU YEJOBEKa, TMOUCK M aHaIu3
nHpopManui W3 pPa3IMYHBIX HCTOYHUKOB (Hay4yHass W ydeOHO-Hay4yHas JHUTEparypa,
CpeIcTBa MaccoBoil nH(popMaluu, cetb IHTepHeT u apyrue)
[IpakTHyecKue 3aHsATHS 4
No 15 Keiicel Ha aHanu3 WHQOpPMAIMK O Pa3BUTUU OWOTEXHOJOTUH C MPUMEHEHHEM
TEXHUYECKHUX CUCTEM (TI0O MHHHU-TPYTIIIam).
No 16 3ammra keiica: mpeacTaBleHHWE pPE3YyJIbTATOB pEIICHUS KEWCOB (BBICTYIIEHUE C
MIPE3CHTAINEH )
IIpomexyTouHas arrectauus (auddepeHIpoBaHHBIN 3a4eT) -
Bcero: 72
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3. YCJIOBUMA PEAJIM3ALIMUA JUCHUITJIMHBI

3.1. MaTepuajIbHO-TeXHHYECKOE O0ecreueHne

Jiia peanu3anuu NporpaMMbl TUCHUIUIMHBI IPEAYCMOTPEHBI CIeIMATbHbIE TOMEIICHHUS:

[Tomemenne kabuHeTa COOTBETCTBYET TpeOoBaHUSM CaHMTApHO-3MUAEMHOIOTHYECKUX
npasmi U HopMmaTtuBoB (CanlluH 2.4.2 Nel78-02): ocHamieHO TUIOBBIM 00OPYIOBaHHEM, B TOM
YHCclie CHeIUATM3UPOBAaHHON yueOHOW MeOelnblo U cpelcTBaMu 00ydeHHUs, HEOOXOJUMBIMU IS
BBITMIOJTHEHHS TPEOOBAaHUH K YPOBHIO OJITOTOBKU 00yYaOIIUXCSL.

Kabuner «buonorun» ocHaieH o00pyIZOBaHHEM: JOCKOH yueOHOU, paboYMM MECTOM
npenojaBaTesis, CTOJaMH, CTYIbsIMH (IO 4YHCIy oOywarouuxcs), Imkadamu i XpaHEHUs
pa3laTOYHOro0 JUAAKTUYECKOTO MaTepuajia M Jp.; TEXHUYECKHMU CpPEJICTBAMH OO0yuYeHUs
(KOMIIBIOTEPOM, CPEJICTBAMH AYUOBU3YATU3ALNH, MYJIbTUMEIUHHBIM IIPOECKTOPOM).

B cocraB yueOHO-METOOUYECKOTO M  MaTepUaTbHO-TEXHHYECKOTO OOecreyeHus
porpaMMel 0011e00pa3oBaTeIbHON YU4eOHOM NUCHUTUTHHBI « BHOTOTHS BXOIAT:

- MHOTO()YHKITMOHAILHBIA KOMIUICKC TIPETIOIaBaTelIs;

- HarJIsAHbIE TOCcOOUs (KOMIUIEKTHI Y4eOHBIX TabNuIl, JIaKaTOB, MOPTPETOB BHIIAIOLTUXCS
YUYEHBIX U Jp.);

- UH(OPMAITMOHHO-KOMMYHUKATHUBHBIE CPEJICTBA;

- OuOIMOTEeUHBIN (OH/I.

3.2. YyeOHO-MeTOAMYECKOE O0ecIeueHne

Jia peanu3zanuu nporpaMMbl OMONMOTEUHBIH (OHA 00pa30BaTENbHON OpraHU3alMH
JIOJDKEH MMETh NeYaTHbIe W/UIIH JIEKTPOHHBIE 00pa3oBaTebHble U HH()OPMAIIMOHHBIE PECYPCHI
JUIsL KCTIOJIb30BaHUs B 00pa3zoBaTesibHOM mporecce. [Ipu popmupoBanumn 6ubnaroreynoro poxaa
00pa3oBaTeNbHON OpraHU3alMy BEIOMpAETCs He MEHee OIHOTO U3aHUs U3 IEPEUUCICHHBIX HUXKe
NICYATHBIX M3MaHWUN W (WIIK) DIIEKTPOHHBIX H3/IaHUI B KaueCTBE OCHOBHOTO, MPH ITOM CITUCOK
MOYKET OBITh IOTIOJIHEH HOBBIMU M3AAHUSMHU.

3.2.1. OcHOBHBbIC NEYATHbIE H/WJIH JIEKTPOHHbIE U3IAHNUS

OcHOBHbIE HCTOYHHKH

1. bBuonorus. 10 knacc. bazoBsliit ypoBens : yueoHuk / B. B. ITaceunuk, A. A. Kamenckuii, A. M.
Py6moB [u np]. ; mox pexn. B. B. [laceunuka. - 6-e u3., crepeorur. - Mocksa : [Ipocsenienue,
2024. - 224 c. - (JIuans xuzHn). - ISBN 978-5-09-116776-4. - Tekcr : anektponHsiit. - URL:
https://znanium.ru/catalog/product/2174807

2. buonorus. 11-i knacc. ba3oBblil ypoBens : yueOnuk / B. B. ITaceunuk, A. A. Kamenckuii, A.
M. Py6uos [u ap.] ; mox pena. B. B. Ilaceunnka. — 6-¢ uza., crep. — Mocksa : [Ipocsemienne,
2024. — 272 c. : un. — (Jlunws xuzan). — ISBN 978-5-09-116473-2. - TekcT :
anexktpoHHbIA. - URL: https://znanium.ru/catalog/product/2157271

JlonoJHUTeIbHbIE HCTOYHUKH

1. Aradonosa, 1. b. buonorus. ba3oBslii ypoBeHb : y4eOHUK /17151 00pa30oBaTeIbHbBIX
OpraHm3aluii, peaqusyoumx o0pazoBaTelibHbIE IPOTPAMMBI CPEIHETO MPOPECCHOHATBHOTO
obpaszoBanus / U. b. Aradonona, A. A. Kamenckuii, B. Y. CuBormnazos. — Mocksa :
[Ipocemenue, 2025. - 273 c. — ISBN 978-5-09-124905-7. - Tekcr : anektpoHHsbiid. - URL:
https://znanium.ru/catalog/product/2201867

2. Aradonosa, 1. b. buonorus. ba3ossriit ypoens. [Ipaktukym : yuebHOe mocodue,
pa3paboTaHHOE B KOMIUIEKTE C YUeOHHUKOM JIJIsl 00pa30BaTeIbHBIX OpraHU3alIHid,
peanu3yromux o0pa3oBareabHbIE MPOrPaMMbI CPEIHETO MPOodEeCCHOHATFHOTO 00pa3oBaHus /
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https://znanium.ru/catalog/product/2174807
https://znanium.ru/catalog/product/2201867

N. b. Aradonosa, B. 1. CuBornazos. — 2-e u3f., crep. - Mocksa : [IpocBemienue, 2025. - 113
c. — ISBN 978-5-09-124906-4. - Texkcr : anektponHsiid. - URL:
https://znanium.ru/catalog/product/2201868

HNHuTepHeT-pecypcsl

1.
2.

(O8]

9.

www. sbio. info (Bcs 6uonorusi. CoBpeMeHHast OMOJIOTHs, CTaThH, HOBOCTH, OMOJIMOTEKA).
www.window.edu. ru (Eaunoe okHO gocTyna k o6pa3oBaTenbHbIM pecypcam MHTepHeTa 1o
OMOJIOTHH ).

www.5ballov. ru/test (Tect s aOUTypHEHTOB 110 BCEMy HIKOJIBHOMY Kypcy OHOJIOTHH).
www.vspu.ac. ru/deold/bio/bio.htm (TemekoMMyHHUKAITMOHHBIE BUKTOPHHBI IO OMOJIOTHH —
HKOJIOTUU Ha cepBepe BopoHEKCKOro yHUBEPCUTETA).

www.biology.ru (buonorust B OTKpeITOM KOJutiemke. CalT COACPIKUT AIEKTPOHHBINA yIeOHUK
no 6uonoruu, On-line TecTsI).

www. informika.ru (OneKTpoHHBIN Yy4eOHHUK, OOJIBIION CIIMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonoruueckast kaptuHa mupa. Pa3aen koMnbloTepHOro yueOHuKa, pa3pa-
00TaHHOTO B MOCKOBCKOM I'OCYITApCTBEHHOM OTKPBHITOM YHUBEPCUTETE).

www.nature. ok. ru (Peaxue n ucuesaromnme xuBoTHbIE Poccn — MpoOeKT DKOIOTUIECKOTO
nentpa MI'Y um. M.B.JlomoHOCOBa).

www.kozlenkoa.narod. ru ([l TeX, KTO YUYUTCS caM U YYUT JAPYTUX; OYHO U TUCTAHIIMOHHO,
OHMOJIOTUH, XUMHH, IPYTHM TIPEIMETaM).

10. www. schoolcity.by (bronorus B Borpocax u 0TBETax).
11. www.bril2002.narod. ru
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM 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.

Oobmasi/mpodeccnoHanbHas
KOMIIeTeHIIUsI

Pa3zgen/Tema

Tun OLICHOYHBIX

MeponpusTus

OK 01. Temsr 2.1 -2.3, 3.1- | O6cyxaeHne no Bompocam
Bribupats cmocoObl pemenus 3amad | 3.3, 4.1-4.3, 5.1-5.4, | IeKuuu
npoeccuoHaIbHOM JEATENBHOCTH | 6 1,63, 7.1-7.3, 8.1, Pa3pabotka rioccapus
MPUMEHUTEIHHO K PasTHIHEIM | ¢ o 9.1-9.3, 3agonHeHHe CPaBHHUTEIbHBIX
KOHTEKCTaM Ta0IHII
9.4IT-o/c, 9.5I1-o/c, TecTupoBanue
10.1, 10.2, 10.3I- | yVerppii orpoc
o/c, 11.1II-0/c JIUKTaHT Ha HCIOJb30BaHUE
apryMeHTOB, OHOJIOTMYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunnBunyanpHas
camocCTosITeNbHas paboTa
[IpencraBinenue pe3ynbTaTOB
MPAKTUYECKHUX paboT
KoHnTponbHble paboThl
3amuTa TBOPUYECKUX padOT
3amura WHIUBUIY ATBHBIX
MIPOEKTOB
Brinosnnenue 3aJaHui
MPOMEXKYTOYHOM aTTecTaluu
OK 02. Temsr 1.1, 2.1 -2.3, | OuenuBaemasi JUCKYCCHUS 11O
Hcnonp30BaTh COBpEMEHHBIE CPEACTBA | 3.1- 3.3, 4.1-4.3, 5.1- | BOIIPOCAM JIEKLIUH
MOMCKa, aHAM3a | 54 6.1-6.3, 7.1-7.3, PazpaboTka MeHTaTEHON
W HHTepmpeTanuu  uHbOpMaIuu, 81 82. 91-93. |KapThl B MHHH Ipymmax
U “HPOPMAIIMOHHbBIE TEXHOIOTHH it | . 7’ | BBITOJHEHUE U 3aIUTA
BBITIOJTHEHUS 3a/1a4y 9.4Il-o/c, 9.5Il-ofc, nabopaTopHbBIX paboT
10.1, 10.2, 10.3II-

poeCCHOHAIBHON e TENHHOCTH

o/c, 11.1I1-0/c

[IpencraBnenue  pe3ynbTaTOB
MPAaKTUYECKUX paboT
[IpencraBnenue ycTHbIX
COOOIIEHUH C Mpe3eHTalue,
MOATOTOBJICHHBIX I10 IEPEUYHIO
HCTOYHUKOB,
PEKOMEHAOBAHHBIX
IIpenoaaBaTeseM

OK 04.
D¢ddexTuBHO B3aMMOJCHCTBOBATE U
paboTaTh B KOJIJIEKTUBE M KOMaH/IE

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

Ob6cyxneHue o Bonpocam
JeKIUU

[IpencraBnenue pe3ynbTaTOB
NPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT
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9.4I1-0/c, 9.5I1-o/c,
10.1, 10.2, 10.3I1-
o/c, 11.1I1-0/c

3armura
MIPOEKTOB

WHAUBUAYAJTbHBIX

OK 07.

CopeiicTBOBaThH COXPaHEHUIO
OKpY Karomen cpensl,
pecypcocOepexeHuIo, PUMEHSTh
3HAHUSA

00 H3MEHEHHUHU KJIMMaTa, MIIPUHIUIIbL
OepexIIMBOTrO IPOU3BO/ICTBA,

3¢ (HeKTHBHO ACCTBOBATH
B UPE3BBIYAIHBIX CHUTYaIHIX

Temser 1.1, 2.1 -2.3,
3.1-3.3,4.1-4.3,5.1-
54, 6.1-6.3, 7.1-7.3,

8.1, 82, 9.1-9.3,
9.411-0/c, 9.5I1-0/c,
10.1, 10.2, 10.3I1-

o/c, 11.1I1-0/c

O6cyxneHue o Bonpocam
JEKIUU

Pa3pabotka rinoccapus
3amnojaHeHUe  CpaBHUTEIBHBIX
TalJIHI

TectupoBanue

YcrHblii onpoc

JIMKTaHT Ha UCIIOJIb30BaHUE
apryMEeHTOB, OHOJIOTMYECKOM
TEPMHUHOJIOTUU U CUMBOJIMKHU
NunuBunyanpHas
camocCTosITeNIbHas paboTa
[IpeacraBnenne pe3ynbTaToOB
IIPaKTUYECKHUX paboT
KonTponbHbie paboThl

3aiuTa TBOPUYECKUX paboT
3amura WHJUBUTy AJIbHBIX
IIPOEKTOB

Brimmonnenue 3aganuii
MIPOMEKYTOYHOM aTTECTALNK

IIK 2.5.
CocCTaBiITh
OusHec-IUIaHa

(I)I/IHaHCOBYIO MOACIIb

I1-o/c
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