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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN TPOTPAMMBI
YUYEBHOM JUCLUILIIUMHBI «OY1.13 BUOJIOT USI»
1.1. Heab 1 MeCTO JMCHUILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM POrpaMMbl

Henp muctummuasl «OO/I.13 Bbuonorus» mnpeanonaraeT OBIAZCHUE OOYYaIOUMMHUCS
3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOM OpraHW3allid KUBBIX CHCTEM pPAa3HOTO paHra;
npuoOpeTeHne yMEHUH HCIOJb30BaTh 3TH 3HAHUS JUISI TPAMOTHBIX JCUCTBUH B OTHOILIEHUU
00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3INIHBIX KU3HEHHBIX TPOOJIEM.

Huciunnmmaa «OO/.13 buonorus»  BkirOYEHa B 00S3aTENbHYIO  4YacTh
0011e00pa3oBaTeIbHOTO0  MUKJIAa MPO(PECCHOHATILHOW  00pa30BaTeIbHOW  MPOTPaMMBI B
coorBerctBUn ¢ PI'OC CIIO no cnemuansHoct 22.02.07 YnpasiieHHe KayeCTBOM
NMPOAYKIIUM, POLECCOB M YCJIYT (110 0TPACIAM).

1.2. Ilnanupyembie pe3yJabTaThl 0CBOCHUS U CIUIINHbBI

Pe3ynpTaTel OCBOEHHS NHUCUUIUIMHBI COOTHOCSTCS C IUIAHHUPYEMBIMH pe3yJbTaTaMU
OCBOCHHMSI 00pa30oBaTeIbHON MPOTPAaMMBI, MPEACTAaBICHHBIMH B MAaTpPHUIE KOMIICTEHIIUN
BBIITYCKHUKA.

B pesynbpTaTe 0cBOCHUS TUCHUTIITUHBI 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. CdopMHpPOBAaHHOCTh YMEHMsI PACKpBIBaTh COJEpKaHHE
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. CdopMHpPOBaHHOCTE YMEHHSI DPACKPBIBATh COJEPIKAHHE

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 yMEHHUS peniaTh OMOJOTUYECKHE
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 NPUMEHATH IOJIYYCHHBIC
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 YMEHHMH 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

[IK 2.4.
Pa3zpabareiBath
CTaHJAPTHI
OpTraHHU3aINH,
TEXHUYECKUE
YCIIOBHS JUISI UX
yueTa npu
MIPOU3BO/ICTRBE,
XpaHEHUH,
TPAHCIOPTHPOBKE U
NPU YTUIA3ALUU
POIYKIHH

BJIaJICTh HaBbIKaMM MOJYyYeHUs HHPOpMaLUU

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

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

[TP6 7. ChopMHpPOBAaHHOCT, YMEHHUS MPHUMEHSTH IMOJTYYCHHBIC
3HAHUS 715 O0BSICHEHUS OMOIOTYECKHUX MPOLIECCOB
u SIBJICHUH, JJI1 NPUHATHS NPAKTUYECKUX pEUIeHUH B
MOBCETHEBHON  JKM3HM C LIENbI0 obOecreueHust 0e30MacHOCTH
CBOEr0  3J0pOBbSI W  3J0pPOBbS  OKPYKAIOIIUX  JIFOJIEH,
coONIIOZICHHsT  310pOBOro 00pas3a >KU3HH, HOPM TI'PaMOTHOTO
NOBEJACHUSI B OKpPY’KAIOIIEW MNPUPOJHON cpeae; MOHMMaHUe
HEOOXOJMMOCTH MCIIOJNb30BaHUS JOCTUKEHUM COBPEMEHHOM
Ouojoru U OWUOTEXHOJNIOTUH AN PAlMOHAIBHOTO
IPUPOJIONOIB30BAHUS.




2. CTPYKTYPA U COAEP KAHUE JUCIUMIIJINHBI

2.1. Tpyn0eMKOCTb OCBOEHMS U CHUIIMHbBI

Bua yueOHo# padoThl

O0beM B yacax

O0BbeM 00pa3oBaTeIbHOM NMPOrpaMMbl JUCHHILTHHBI 72
B T.4.

TeopeTHYeCcKHe 3aHATHSA 47
NpaKTUHYeCKUe 3aHATHS 19
JadopaTopHble 3aHATHUS 6
OcHoBHOe cofiep:kaHue 60
IIpogeccuoHAILHO OPHEHTHPOBAHHOE COAep:KaHue (CoAepKaHue NPUKJIATHOTO MOAYJIsST) 12

IIpomesxkyrounas arrecrauus (1u¢depeHPOBaHHbIN 3a4eT)
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2.2. Conep:xanue QUCHUIIMHBI

O0bem
, AK. 4.
/
B TOM Konet .
KOMIIETCHIIHIA,
ymciIe
(popmupoBanu
HanmenoBanue Coaep:xanue y4eOHOro MaTepnaJia, NPaKTHYECKUX U J1a00paTOPHBIX 3aHATHIA, (])oBMe 10 KOTOPBIX
pa3aesnoB U TeM Kypcoeas paboma (npoexm) npg T CrocoocTByeT
HYECKO JJIEMEHT
i NPOrpamMMmbl
MOATOT
OBKH,
aK. 4.
1 2 3 4
OCcHOBHOE cO/Iep:KaHue
Paszpnen 1. buoJiorus kak Hayka. ZKuBbIe CHCTeMbI H MX OPraHU3aLUsA 2
Tema 1.1. Copneprkanue yueOHOro MaTepuaa 2
buonorns buonorus — Hayka o xuBoi npupoje. CBsizu OMONIOTHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMH, Gpuiiocopue, penuruen, STUKOH, 3CTETUKON U MPaBOM.
Oobmas Ponp Ouonormu B (QOpMHpOBAaHMM COBPEMEHHON HayyHOW KapTuHbl Mupa. Cucrema
XapaKTEepUCTHKA OMOJIOTMYECKHUX HAYK.
JKU3HU MeTto1bl MO3HAHMS KUBOM MpHUPOAbI (HAOIIOAEHHE, SKCIIEPUMEHT, ONUCAHHUE, W3MEpPEHUE, OK 02
KJaccu(uKalus, MOIEIMPOBAHUE, CTATUCTHYECKAs: 00paboTKa TaHHBIX).
JXKusble cucreMbl (OMocHCTEMBI) Kak IpeaIMeT U3ydeHus Onosioruu. OTinyue )KUBBIX CUCTEM
OT HeopraHuueckoi mpupoasl. CBoHCTBa GMOCUCTEM U UX pa3HOOOpasue.
YpoBHHU OpraHu3alNH OouocucTeMm: MOJIEKYJIIPHO-T€HETHYECKUH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 3KOCHUCTEMHBIH (OMO - TeOlEHOTHYECKUH),
o6uochepHbiit
Pa3znen 2 Xumuueckuii COCTaB M CTPOCHHE KJIETKH 10
Tema 2.1. Cojnepkanne ydeOHOro MaTepuana 2
XUMUYECKUH COCTaB | XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTBI: MaKpOdJIEMEHThI, MUKPOIJIEMEHTHI.
KJeTku. Bonma Boma u MHHCpPAIbHBIC BEIICCTBA. (DyHKuI/IH BOJIbI 1 MHMHCPAJIIBHBIX BCHICCTB B KICTKE. OK 01, OK 02,
Y MUHEpaJbHbIE [TonnepskaHue OCMOTHYECKOTO OanmaHca OK 04

10



11

BC€IICCTBA

HpaKTI/I‘IeCKOG 3aHATUC

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

Tema 2.2.
buonornyeckn
Ba)KHBIE XUMHUYECKHE
COeIMHEHU

Conepkanue yueOHOro MaTepraia

benku. CoctaB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHumbie U
3aMEHMMBIE AMHUHOKHUCIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOW
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHYECKHE
cBoiictBa OenkoB. buonmornyeckue ¢ynkuun OenkoB. DepMEHTHI — OHOJOTUYECKHE
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHU(PUYHOCTD.
Kodepmentsl. Butamunbl. Otinudnsi epMEHTOB OT HEOPTaHUIECKUX KaTaTu3aTOPOB.
YrneBoabl: MOHOcaxapubl (TIOKO3a, pubo3a U J1e30Kkcupub03a), aucaxapuibl (caxaposa,
JAKTO3a) W ToJMcaxapuibl (Kpaxmals, TIUKOTeH, IeJUTi0sio3a). buonmornueckue ¢GyHKIMHA
yraeBonoB. Jlunuael:  Tpurimuepunabl, Gocdonunuasl, crepounsl. [ uapodunbHO-
rupodoOHbIe CcBoicTBAa. buonorndeckue ¢yHkmuu JmnuaoB. CpaBHEHHE YTIIICBOJIOB,
0OeNKOB W IIMMUIOB Kak HMCTOYHUKOB sHepruu. Hyknewmnosbie kucinotsl: JJHK u PHK.
Hyxneornasl — MoHOMEpHI HyKJIeMHOBBIX KHcHoT. Ctpoenue u ¢pynkmun JJHK. Ctpoenue n
¢dbynkuun PHK. AT®: ctpoenne u pyHKImu

JlaboparopHsbie 3aHATHS (Ha BEIOOP MIPEIogaBaTes)

Ne 1 «Onpenenenue BuramuHa C B IPOAYKTaX MUTAHUS»

i «OnpeeneHne HaIMYUs Kpaxmana B IPOAYKTaX MATAHUS

i «'napopunbHO-rHIPo)OOHBIE CBOMCTBA JIUIHI0BY

i «M3ydeHne KaTalUTUYECKOW aKTHMBHOCTH ()EPMEHTOB (Ha MTpHUMEpPE aMmuia3bl WIH
KaTaJiasbl)»

Tema 2.3.
CrpyKTypHO-
(byHKIMOHATBHAS
OpraHu3anysl KJIETOK

Cojnepkanne yaeOHOro Matepuana

[{utonorus — Hayka o kieTke. KnetouHas Teopust — mpuMep B3auMOACUCTBUS Uaei U PakToB
B HayYHOM IMO3HAHUHU. METO bl U3yUEHHUSI KIETKH.

KneTtka kak 1enoctHasi xuBas cuctema. OOiue NMpU3HAKU KIETOK: 3aMKHyTas Hapy)KHas
MemOpaHa, monekyibsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oenka.

Tunel KIETOK: JyKapuoTH4eckas U mpokapuoruuyeckas. (OCOOEHHOCTH CTPOCHHS
MPOKapUOTUUYECKONW KiIeTku. KietouHnas crenka Oaktepuii. CTpoeHHE JYKapHOTHYECKON
kJeTKd. OCHOBHBIC OTJIMYHUS PACTUTEIHHOM, )KUBOTHOU M TpUOHOU KiieTku. [loBepXHOCTHBIE
CTPYKTYpBI KJIETOK— KJIETOYHAs CTEHKA, TJIUKOKWIMKC, nX GyHkmuu. [lmasmarmdeckas
MeMOpaHa, €€ CBONCTBA M (PYHKIIHH.

[Muronmazma u ee opraHounabl. OmgHOoMemOpaHHble opraHouabl kietku: OIIC, ammapar
['onpmxu, nu3ocombl. [1onyaBTOHOMHBIE OPraHOUJIBI KJIETKHA: MUTOXOHJPHUH, IUIACTU[BI.
[TporcxokaeHre MHUTOXOHAPUN W Tuiactun. Bunel miactuna. HememOpaHHBIE OpraHOWIBI
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KJIETKH: pUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOIH, PECHUYKH, XKIyTHKH. DYHKIUU
OpPraHoOMJO0B KJIETKH. Brirtouenus.

SAnpo — perynsaropHslid HeHTp KieTku. CTpoeHHe sipa: sjaepHas 000JI0uKa, Kapuoriazma,
XPOMAaTHH, AAPBIIIKO. XpOMOCOMBL. TpaHCIIOPT BEUIECTB B KJIETKE

JlaGopaTopHble 3aHTHS (Ha BHIOOp ITPENO1aBaTelis )

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

win «V3ydeHne cTpoeHus KJIETOK pacTeHUi, KUBOTHBIX U OAKTEpHid MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OIMCAHUE»

i «IIponuiiaeMocTs MeMOpaHbl (TUIA3MOJIH3, ACTIA3MOJIN3)»

Pazpgean 3. ZKuznenessTeJLHOCTDL KJIETKU

Tema 3.1.
OO0OMeH BelecTB
U TIpeBpalieHue

SHEPrUU

B KIIETKE

Cojepkanne ydeOHOro Matepuana

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIIALINS (TUTACTHYECKUIT OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUMHOrO Ipolecca MeradonausMa. Poib 3aKoHOB
COXpaHEHMs BEIIEeCTBAa U SHEPruM B NOHUMaHMM MeTabonu3ma. Tumel oOMeHa BEIECTB:
aBTOTPOHBIA M TeTepoTpodHBIA. Poib (epMEHTOB B OOMEHE BEHISCTB H IPECBpPAICHUH
sHepruu B Kkierke. PorocuHTe3d. CBeroBas M TeMHoBas (as3bl ¢GorocuHTe3a. Peakiun
¢dorocunTesa. dpdexkruBHOCTS PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
Bnusiaue ycnoBuil cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIMIEHUS €r0 MPOJYKTUBHOCTU Y
KyJIbTYPHBIX pAacTeHMH. XEeMOCHHTEe3. XEMOCHHTE3Upylolue OakTepuu. 3HAYCHHE
XeMOCHHTe3a /ISl )KU3HU Ha 3eMIIe.

DHepreTryeckuii OOMeH B KIIETKe. PaciensieHre BemecTB, BbIACICHHE H aKKyMYJIHPOBaHNE
SHEPIUU B KIIETKE. DTalbl 3HepreTuyeckoro oomMeHna. ['nukonuns. bpokeHue M ero BHIBL
Kucnoponnoe okucnenue, i KieToyHoe JbixaHue. OkucautenbHoe (HochopuirpoBaHue.
O} PexkTUBHOCTH SHEPreTHIECKOro oOMeHa

Tema 3.2.
Buocunres Oenka

Cojnepkanne yaeOHOro Matepuana

Peakiun matpuunHoro cuHre3a. ['enermueckas wunpopmanus u JIHK. Peanuzanus
T€HEeTHYECKON MHpOopMaluu B KiIeTKe. [ eHeTHYeCKui KO/I M ero CBOMCTBA. TpaHCKpUTIINS —
marpuunblii  cuHTe3 PHK. Tpancmsuus — OuocuHTe3 Oenka. OTanbl TPaHCIALMH.
KoaunpoBanue amuHokuciot. Poabs pubocom B OnocuHTese Oenka

[TpakTHueckoe 3aHsITHE

No 2 «Pemenne 3aa4 Ha ONpCACIICHUC ITOCIICAOBATCIbHOCTHU HYKJIICOTHIOBY

Tema 3.3.
Bupycsl

Cojnepkanne ydeOHOro MaTepuana

Hexknerounslie ¢popmsl xu3Hu — BUpychl. Mcropust otkpsiTst Bupycos (. U. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHUS M KUZHEHHOTO IIUKJa BUpYycoB. baktepuodaru. bonesnu pactenuii,
KMBOTHBIX M 4eJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHoneduuura yenaoseka (BUY)

OK 01, OK 02,
OK 04
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| — Bo36ymrens CITNJIa. [IpoduiakTika pacnpoCTpaHEeH s BUPYCHBIX 3a60ICBAHMIA

Pasznen 4. Pa3dMHoOKeHHE U HHANBUAYAJIBbHOC PAa3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEeHHEBIN UK
KJIETKHU

Conepkanue yueOHOro MaTepraia

Kierounslii 1MKI, WM JKU3HEHHBIM HHMKI KieTku. MHTepdasza m murtos. IIporeccsr,
npoTekaromue B nHTepdasze. Perumkanus — peakuus marpuunoro cuaresa JJHK. Ctpoenune
XpPOMOCOM. XPOMOCOMHBI HA0Op — KapuOTHN. [UTIJIOMIHBIN B TalIOWIHBI XPOMOCOMHBIE
HaOopbl. Xpomaruiel. lLluTONOrMueckue OCHOBBI PAa3MHOXKEHUS U HHIMBHUIYAIBHOTO
pazBuTus opraHusmMoB. Jlenenwe kmetkn — Murto3. Cragum Mmurosa. IIpoueccsl,
IPOUCXOJAIINE HAa Ppa3HbIX CTagusAX MHUTO3a. bHOJIOrMYeckuii cmbica  MHUTO3a.
[TporpamMmmupyemMas ru0esb KIETKH - allonTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTraHHU3MOB

Cojepkanne ydeOHOro Matepuana

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nmojoBoe. Buasl 6ecrosaoro pa3MHOXKEHUS:
JieJIeHHE HAJBOE M MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATUBHOE
pasMHOkeHue. VIcKkycCTBEHHOE KJIOHUPOBaHHE OPTaHU3MOB, €r0 3HAUCHHE JJIs1 CEJICKIUH.
[TosoBoe pa3smHOKeHUE, ero oTauuus ot Oecnonoro. Meio3. Craguu Mmeitosa. [Ipoueccel,
npoucxojdiue Ha craauax wmenosza. [loBenenume xpomocom B Meiose. Kpoccunrosep.
buonornueckuil cMbICI U 3HaYeHHE MeHo3a. ['amerorenes — npouecc 00pa3oBaHus MOJIOBBIX
KJIETOK y JKUBOTHBIX. [losI0BBIE JKe€ne3bl: CEMEHHUKU U siMyHUKU. OOpazoBaHMe U pa3BUTHE
IOJIOBBIX KJIETOK — TaMeT (CrepMaro30uf, SHLEKIeTKa) — CIIEPMATOreHE3 U OOIEHE3.
OcoOeHHOCTH CTPOEHUS SIMLIEKIIETOK U criepMaTo3oua0oB. OmnonorBopenue. IlapreHorenes

Tema 4.3.
NunuBunyansHOE
pa3BUTHE OPTaHU3MOB

Cojnepkanne yaeOHOro Matepuana

WuauBuayanbHOe pa3BUTHE (OHTOTeHe3). DMOpHOHAIbHOE pa3BUTHE (3IMOpHOTeHe3). DTallbl
SMOPHOHAILHOTO Pa3BUTUS Yy TMO3BOHOYHBIX JKMBOTHBIX: JpOOJICHWE, TacTpyJIsanus,
opranorere3. IlocTamOpuoHanbHOe pas3BuTHe. THUIBI MOCTIMOPHUOHANBHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (IMuMHOYHOE). BinsHue cpeabl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKJCHHbIE YpoACTBa. PocT m pasButue pacteHuil. OHTOreHes
I[BETKOBOT'O PACTEHUS: ABOMHOE OIUIOAOTBOPEHHE, CTPOSHHE CEMEHH, CTANH Pa3BUTHSI

HpaKTI/IquKI/IC 3aHATUA

Ne 3 «Mudexnuonnsie 3a0601eBaHMs U SMUAEMHUH B HICTOPUU YEJIOBEUECTBAY
Ne 4 «BakuuHaiyst Kak npo(uIakTHKa HHPEKIIMOHHBIX 3a00JIeBaHUN»

OK 01, OK 02,
OK 04

Paszpnen S. HaciieACTBEHHOCTh 1 M3MEHYHUBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeI0BaHMS

Cogepxanne yueOHOro MaTepuaa

[TpenmMeT u 3amaun TeHETUKHU. Poib HUTOIOTMU W SMOPUOJIOTMH B CTAHOBJIEHUH T'€HETHUKH.
Bxiag poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETHUKU. MeToabl TeHETUKU
(ruObpuaONOTUYECKU, LUTOTEHETHYECKUH, MOJEKyJIsIpHO-reHeTHueckuil). OCHOBHBIE
TEeHETUUYECKUE NOHATHS. | 'eHeTndecKasi CHMBOJIMKA, MCIIOJIb3yEMasl B CXeEMaX CKpPEIIMBAHHM.

OK 01, OK 02,
OK 04
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3aKOHOMEPHOCTH  HAcleJOBaHWS  IPU3HAKOB,  yCTaHOBIeHHbIe [.  Menzaenem.
MoHorubpumHOe CKpellBaHue. 3aKOH eIMHO00pa3usi T'MOPHIOB IEPBOTO IOKOJICHUSL.
[IpaBuno nomMuHUpOBaHMUS. 3aKOH paclICIUICHUS MPU3HAKOB. [ MIOTE3a YHMCTOTHI TaMer.
[TonHOE W HemoJHOE JTOMUHUpOBaHHE. [{MrHOpHIHOE CKpelMBaHUE. 3aKOH HE3aBUCHMOTO
HacCJICAOBaHUsA IIPHU3HAKOB. I_[I/ITOI‘CHCTI/I‘-ICCKI/Ie OCHOBBHI III/IFI/IGPHI[HOFO CKpCIIUMBaHM.
AHanusupyromiee CcKpeliuBaHue. lcnonb30BaHHE aHAIU3UPYIOIIETO CKPEIIMBAHHS IS
OTIpeIeNIeHNUs] TEHOTUIIA 0COOH

HpaKTI/I‘IeCKOG 3aHATUC

Ne 5 Pemenue 3amady Ha OmNpenelIeHHE BEPOATHOCTH BO3HMKHOBEHMS HACIEACTBEHHBIX
OPU3HAKOB MPU MOHO-, JAM-, MOJUTHOPHUAHOM U aHAIM3ZHUPYIOIIEM CKpELIMBaHUH,
COCTABJICHUE T€HOTUIINYECKHUX CXEM CKpEILMBaHUs

Tema 5.2. Cojnepkanne yueOHOro Marepuana
CuernuieHHOE CuenneHHoe HacienoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CHEIUICHHOMY
HacJIe10BaHUE HacJIeJOBaHMIO TeHOB. HapylieHue cremieHuss T'€HOB B peE3yJIbTaTe€ KPOCCHUHIOBEpa.
MIPU3HAKOB XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.
I'enetnka mosa. XpoOMOCOMHOE OIpPENEICHUE MOJa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble U TreTeporamMeTHble opraHu3mbl. HacnenoBanue NMpU3HAKOB, CLEIUIEHHBIX C
10JIOM
[IpakTHueckoe 3aHsiTuE
Ne 6 Pemenue 3amau Ha ompenesieHHE BEPOATHOCTH BO3HUKHOBEHHS HAcleJICTBEHHBIX
MPU3HAKOB TMPU CLEIUICHHOM HACIEJOBaHUHU, COCTABIICHHE TE€HOTUIHYECKUX CXEM
CKpEITUBaHUS
Tema 5.3. Cogepxanuie yueOHOro MaTrepuasna
3aKOHOMEPHOCTH N3meHunBOCTh. BUibl HI3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HaciencTBeHHas. Poib cpensl B
U3MEHYHUBOCTH HEHACJICJICTBEHHON H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW H3MEHUYUBOCTH.

BapuannonHssiil psa v BapuanmonHas kpuas. Hopma peaknuu npusHaka. KonnuectBeHHbIE
M Ka4eCTBEHHbIE TIPU3HAKM U HX HopMa peakuuu. CBoiicTBa MOAUGPUKAITMOHHON
W3MEHYHBOCTH.

HacnmencrtBennasi, WiaM TE€HOTHUIIHMYECKAs M3MEHYHBOCTH. KOMOMHATHBHAs WM3MEHYUBOCTD.
Meiio3 ¥ TOJIOBOW mTporecc — OCHOBA KOMOMHATHBHON W3MEHYMBOCTU. MyTalnoHHAas
M3MEHYMBOCTh. Kiaccudukamus MyTaruii: TeHHbIE, XpOMOCOMHBIC, TeHOMHBIE. YacToTa u
OpUYMHBL  MyTanuil. MyTareHnble  ¢GakTopbl. 3aKOH TOMOJIOTMYECKHUX pSIOB B
HacJeqCTBEHHOU N3MEHYUBOCTH
H. 1. BaBunona

[TpakTHUecKoe 3aHsTHE

Ne 7 Pemenue 3aa4 Ha OIpCeACICHUC BCPOATHOCTU BO3HUKHOBCHUSA HACJIICACTBCHHBIX
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IIPU3HAKOB IIPpU PA3JIMYHBIX THUIIAX B33PIMOII€I>10TBH$I I'CHOB, COCTaBJICHHUC T'CHOTHUIIMYCCKUX
CXEM CKpCIIMBaHUA

Tema 5.4.
I'eHeTnka yenoBeka

Copepxanue yueOHOro Marepuasa

'enetuka uenmoBeka. Kapuorun denoBeka. (OCHOBHBIE METOJbl TEHETUKH YEJIOBEKa:
TFeHEAJIOTHYCCKUM, OJIM3HEIOBBIA, ITUTOTEHETUYECKUH, OMOXUMUYECKHH, MOJICKYJIIPHO-
reHetuyeckuii. COBpEeMEHHOE OIpE/CICHHE TEHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHUPOBAHMHE,
TeHOTHIIMPOBaHKE, B TOM 4nciie ¢ momombto [11[P-ananu3a. HacineacTBennbie 3a0oeBanms
YelOBeKa: TIeHHBbIC O0Je3HU, OOJEe3HW ¢ HACIEACTBCHHONH MPEApacooKEHHOCTHIO,
XpoMocoMHbIe 0o0sie3HH. CoMaTHYEeCKMe M TeHepaTuBHbIE MyTalid. CTBOJIOBBIE KIICTKH.
[TpuHIMIBI  310pOBOTO 00pa3za JKW3HW, JHATHOCTUKH, TNPOPWIAKTHKA W JICYCHHUS
TeHeTUYeCKUX  Oone3Hed.  MeauKo-TeHeTHYeCcKoe  KOHCYJIbTHpOBaHHE.  3HAUYCHUE
MEIUIIMHCKOM TEHETHKH B MPEJOTBPAIICHUH W JICYEHWH TEHETHYECKUX 3a00JeBaHUM
YyeJI0BEeKa

IIpakTHueckoe 3aHsATHE

Ne 8 «CocraBiienne 1 aHajn3 POAOCIOBHBIX YCJIOBCKaA»

Pa3znea 6. DBoIonuoH

Has OHoJIorus

Tema 6.1.
OBOIIOIMOHHAS
Teopus
U €€ MECTO
B OHOIOTHHU

Cogepxanue yueOHOro Marepuasa

[TpeanocsuIku BOZHUKHOBEHUS 3BOJIFOLIMOHHON TEOpUHU. DBOIIOLIMOHHAS TEOPUS U €€ MECTO
B Ouosnoruu. BnusiHMe >3BONIONMOHHOM TEOpUM HA pa3BUTHE OWOJIOTMM U APYTUX HayK.
CunerenscTBa 3BooLuH. [laneoHTONOrMYECKHE: TOCIIE0BATEIBLHOCTD MOSIBJICHHS BUIOB B
MaJIEOHTOJIOTUYECKON JIETONHUCH, NepexojHble Gopmbl. buoreorpaduueckue: cXoacTBO H
pasnuuue dayH U GJIOp MaTEPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUuns
3M6pI/IOHOB Pa3HBIX BHUAOB IMO3BOHOYHBIX. CpaBHI/ITCJ'H)HO-aHaTOMI/ILIeCKI/IeZ T'OMOJIOTHYHBIC,
aHaJIOTUYHBIe, pPYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMUYECKHE:
CXOACTBO MEXAaHM3MOB HACJICACTBCHHOCTH H OCHOBHBIX MeTa00INIECKUX HYTef/'I Y BCEX
JKUBBIX OPIaHU3MOB.

OpomonmonHasg Tteopus Y. [lapsuna. IIpennocwiiky BO3HHMKHOBEHUS —JapBHHM3MA.
JIBuokyuiye Ccuiibl 3BOJMIOLUMU BHAOB 10 JlapBuHYy (M30BITOYHOE pPa3sMHOXKEHUE IIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeaeiEHHas M3MEHUYMBOCTh, O0OphOa 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuKkpos3BOIOLUSA

Conepxanue yueOHOro MaTeprasia

Cunternyeckas teopus sBomonuu (CTO) u e€ ocHOBHBIE MOJOXKEHUS. MHKPOIBOIIOLHS.
[Tomymsus Kak eAMHKUIIA BUJA U SBOJIOIIH.

JBmwxymue cuibl ((hakTOphI)IBOIIONUK BUAOB B IpHpoje. MyTalMOHHBIN mpouecc u
KOMOMHATUBHAsE M3MEHUYUBOCTh. llomynsirioHHble BOJHBI W npeiid reHoB. W3omsamus u
murpauus. EcrecTBeHHbII  oTOOp — HampaBisitomuid  dakrop sBomorun.  Popmbl

OK 01, OK 02,
OK 04
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€CTeCTBEHHOro oTOopa. I[IpHucrocoOIeHHOCTh OpraHM3MOB KakK pe3yiabTaT 3BOJIOIHH.
[IpumMepsl mpucrnocoOneHnid y opraHu3mMoB. Apomopdo3bl ¥ HIuoazanTauud. Bug u
BugooOpa3oBanue. Kpurepuu Buma. OcHOBHBIE (POpPMBI BUI000pa3oBaHus: Teorpaduyeckoe,
9KOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronus

Copepxanue yueOHOro Marepuasa

MakposBomrors. PopMbl  3BOMIOUMHU:  (UIETHYECKAsi, IUBEPreHTHAs, KOHBEPreHTHas,
napajuienbHas. HeoOpatumocTs 3Bomonuu

[TpakTrdeckoe 3aHsTue (Ha BEIOOP MPENOIaBaATENsl)

Ne 9 «CpaBuenue BUI0B 110 MOPHOIIOTUYECKOMY KPUTEPUIO»
nin «Onucanue nNpucrnoco0JEHHOCTH OpraHu3Ma U €€ OTHOCHTEIIBHOTO XapaKkTepay

Paznen 7. Bo3HuKHOBEeHHE W pa3BUTHE KU3HU HA 3emJie

=)

Tema 7.1.
3apoxaeHue
Y Pa3BUTHUE KU3HU

Cojnepkanne ydeOHOro Marepuana

JloHayuyHble NPEICTaBICHUS O 3apOXKIACHUM XU3HHW. HayuyHple runore3bl BOZHMKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 U MaHcrepMus. XUuMHUUecKas 3BOMONHsS. AOHOTreHHbIN CUHTE3
OpraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHHE
XUMHUYECKON HBOJIFOIMK. HavanepHble 3Tanbl OmMoiiorudeckoil 3soirrormu. | mnoresa PHK-
Mupa. PopMupoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHKHOBEHHE IpPOTOKJIETKH. [lepBbie
KJIETKHM U UX dBOJIOLUsA. POPMHUPOBAHNE OCHOBHBIX I'PYIIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie Mo 3paM U nepuogam. Karapxei. Apxeickas U NpoTepo30ncKast
apbl. [laneosolickass spa um €€ mnepuoabl: KeMOPHICKUH, OpPIOBUKCKHMH, CHIIypUHCKHM,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, NepMCKHUi. Me30301cKasd opa U €€ NEepUoAbl: TPUACOBBIM,
IOpCKUii, MenoBoW. KaitHo30Mckass 3pa W €€ Nepuoibl: MaJCOreHOBBIM, HEOTCHOBBIN,
AHTPOIIOr€HOBBIM.

Tema 7.2.
Cucrema

OpTraHHu4€CKOro Mupa.

[Ipoucxoxaenue
YeJI0BeKa —
aHTPOIIOTEHE3

Copepxanue yueOHOro MaTepuana

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHue 3BoJoUUU. OCHOBHBIE CHUCTEMaTHYECKHE
Ipynnbl OpraHu3MOB. XapaKTEpUCTHKA KIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE
ATanbl SBOJIIOIMHM PACTUTENIBHOTO W JKUBOTHOTO Mupa. Apomopdo3bl Yy pacTeHHH H
KUBOTHBIX. [l0siBIIEHME, paclBET U BBIMUPAHHUE TPYIII )KUBBIX OPraHU3MOB.

OBOJIIOIIMSL  YeNOBEeKa. AHTpPONOJIOTHS Kak Hayka. Pa3zBurhe mnpeacraBieHud o
IIPOUCXOXKICHUN 4YelloBeKa. MeToabl M3ydeHMsl aHTpornoreHe3a. (CXoJCTBa M pa3iuyuus
YeJIoBeKa M JKMBOTHBIX. CHCTEMAaTHYeCKOe IIOJOKEHHE 4YeNoBeKa. JIBMXKyIIHMe CHIIbI
(axroper) anTpomorene3a. HacnencTBeHHas H3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OO61iecTBeHHBIM 00pa3 XKU3HU, U3TOTOBJICHUE OPYIUH TPYAd, MBILUICHHUE, PeUb

Tema 7.3.
OCHOBHBIE CTagUNA
SBOJIIOIMHY YeJIOBEKA

Copepxanne yueOHOro MaTepuaa

OCHOBHBIE CTaJMU W BETBU DBOJIOIMU YEJIOBEKA: aBCTPATONMUTEKH, YUEIOBEK yMENbIH,
UYenosek npsaMoxomsiui, YenoBek HeaHIepTalbCKui, YenoBeK pa3yMHbI COBPEMEHHOIO

OK 01, OK 02,
OK 04
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tuna. HaxoJlku MCKonmaeMbIX OCTAHKOB, BPEMs CYIIECTBOBAHMS, 00JIACTh PACIPOCTPAHEHUS,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.
UYenoseueckue pacbl. OCHOBHBbIE OOJBIIME pachl: €BpoIeouHas (eBpasuiickas), Herpo-
aBcTpajioujiHasi (SKBaTOpHalibHAsl), MOHTOJIOMAHAsA (a3uaTcKo-aMepuKaHcKas). UYepTsl
NpUCIOCOOICHHOCTH TPECTABUTENICH YENOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

[TpakTrueckoe 3aHsaTHE (Ha BRIOOP MpEroaaBaTes) 1
Ne 10 «Bpems u myTu pacceseHus 4ejloBeKa 1o MIaHeTe»
i «[Iprcnoco0aeHHOCTh YeoBeKa K pa3HbIM yCIIOBUSAM cpe/bl. Biusinue reorpadudeckoii
cpeapl Ha MOPGOJIOTHIO M (DU3HOJIOTHIO YETOBEKa)
Pasnen 8. OpranusMsbl M OKpyxkawuas cpeaa 4
Tema 8.1. Cojepkanne ydeOHOro Matepuana 2
Dkonorus DKoJorus Kak Hayka. 3alaqdl ¥ pa3/ieibl SKOJIOrHi. MeTo/ bl SKOJIOTHYECKUX HUCCIIECTOBAHHIMA.
kak Hayka. Cpefbl | DKOJIOTHUECKOE MHUPOBO33PEHHE COBPEMEHHOTo yenoBeka. Cpebl OOMTaHHs OpPraHM3MOB:
KU3HU. BOJHAs, HA3€MHO-BO3/yIlHAas, IIOYBEHHAs, BHYTPUOPIaHMU3MEHHAsA. OKOJOTMYECKHE
DKoJ0orn4ecKue daxTopsl. Kiaccupukanust SK0IOTHYeCKUX (PaKTOPOB: aOMOTHYECKHE, OMOTHUECKUE H
bakTopbI aHTponoreHHsie. JleiicTBUe SKOJIOrMYECKHX (DaKTOPOB HAa OpraHu3Mbl. AOMOTHYECKHE
(dakTopbl: CBET, TEMIEpaTypa, BIakHOCTb. Poroneproausm. [IpucrnocodaeHuss opraHu3MoB
K JelicTBUi0 abuoTmueckux (axTopoB. buomormyeckue putmbl. buotudeckue ¢HakToOphI. OK 01, OK 02,
Buasl OWoTHYeCKMX B3aMMOJIEHCTBUM: KOHKYPEHIMs, XHUIIHMYECTBO. [lapasuTtusm, OK 04, OK 07
MyTyanu3M, KOMMEHCAU3M (KBapTUPAHCTBO, HAXJICOHUUYECTBO), aMEHCAlIU3M, HEUTpaIu3M.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBHN IJISi CYIIECTBOBAHUS OPTaHW3MOB B TPUPOIHBIX
coo0uiecTBax
Tema 8.2. Cognepkanne yueOHOro Matepuana 2
DKOJIOorn4ecKkue DKONOTUYECKHE XapaKTepUCTUKH momynsuud. (OCHOBHBIE TMOKa3aTedd  MOMYJISIIIUH:
XapaKTePUCTUKU YHUCIIEHHOCTb, IUIOTHOCTH, POXKJAE€MOCTh, CMEpPTHOCTb, MPUPOCT, MHrpauus. JlMHamuka
MOMYJISIUU YHCICHHOCTH MOMYJISIIMY U €€ PeryIIsiIus
[TpakTHyeckoe 3aHsTHe 1
No 11 «Iloicu€Tt MIOTHOCTY MONYJISIIAN pa3HbIX BUJOB PACTCHHIN»
Pa3nen 9. Cool1ecTBa M 3K0JI0rHYECKHE CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Copneprkanue yueOHOro MaTepuasa 2 OK 04, OK 07
CoobmectBa CoobmectB0  oprammsmMoB  —  Ouonenos.  CTpykTypsl ~ OMOIEHO3a:  BHUJOBaf, IIK 2.4
OpPraHHU3MOB, MPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomuHantel. CBs3u B OHOLIEHO3E.
9KOCUCTEMBI Okosnoruyeckue cucrteMsl (3kocucteMsl). lloHstne 00 »sKocucTeMe U OHOreolneHO3e.

@OYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOIYLIEHTHI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopot BelecTB M MOTOK 3HEpPruu B sKocucteme. Tpoduueckue (IMUIIEBbIE) YPOBHU
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skocuctemsl. Ilumesble nenu u ceru. OCHOBHbIE IOKa3aTEeNN HSKOCUCTEMBI: OHOMacca,
OPOAYKIUS. DKOJOIMYECKUE MUPAMUIBI: MPOLYKIMH, YUCIEHHOCTH, Ouomacchl. CBoOHCTBa
HKOCHUCTEM: YCTOMYMBOCTh, caMOperyJisanus, passutue. Cykueccus

Tema 9.2. Copepxanne yueOHOro Marepuaa

[Ipupoaubie [IpupoaHbie 3KOCHUCTEMBI. ODKOCHUCTEMBI pPEK M 03€p. IKOCHUCTEMa XBOMHOIO WIIH

HKOCUCTEMBI HIHPOKOJIMCTBEHHOTO aeca. AHTpONIOTEHHBIE 9KOCUCTEMBEI. ATPOIKOCHCTEMBI.
YpOoskocucreMpl. buonornueckoe ©  XO3SMCTBEHHOE 3HAUEHHE AarpodKOCHUCTEM H
ypOo3kocucteM. bruopa3znooOpazue kak (akTop ycToluuBoCTH dKOcHcTeM. CoxpaHEeHHE
OHMOJIOTHYECKOro pa3HooOpasus Ha 3emiie

Tema 9.3. Cojnepkanue y4eOHOro Marepuana

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

riio0anpHas BemecTBO M ero ¢yHkmun. OcobeHHOCTH OHOChEphl Kak TI00aTbHOW 3KOCHUCTEMBL

JKOCHCTEMA 3eMITH

JluHaMuveckoe paBHOBeCHE W OOpaTHas CBsizb B Ouocdepe. KpyroBopoTel BemiecTB u
OMOreOXMMHUYECKHE IHKIBI 3JIEMEHTOB (yrjepoaa, a3oTa). 30HaJIbHOCTH OHOC]EpHI.
OcHoBHbBIE OMOMBI CyIIN

Tema 9.4. IIpodeccuoHalbHO OpHEHTHPOBAHHOE cojep:kaHHe (COoep:KaHUe MNPUKJIATHOTO
Brnusanaune MOJTYJIs)
AHTPOIIOTEHHBIX YenoseyectBo B Omochepe 3emin. AHTPOTIOreHHbIe U3MeHeHHs B Onocdepe. [mobanbHbIe
(bakTOpOB Ha sKosioruueckue mnpobaembl. CocyliecTBOBaHHE NPUPOAbI M yenoBeuecTBa. CoxpaHeHHe
ouochepy Omopa3HoOOpa3usi Kak OCHOBa ycToWuuMBOCTH Ouocdepbl. OCHOBa pPAIMOHAIBEHOTO
yIpaBJIeHUsl NPHUPOJHBIMH pecypcaMH W HX HUCHOJdb30BaHUE. JlOCTHXKEHHMs OWMOJIOTUU U
OXpaHa MPHUPOJIBI
[TpakTuyeckoe 3aHsTHE (Ha BBIOOP MpenoaaBaTeis)
Ne 12 «OTxozas! npon3BOACTBa»
WH «DKOJIOTHUECKUE aCTIEKTHI TPOPECCHOHATBHOMN NEATETHHOCTH
win «IIpodunakrtuka mpopeccuoHaIbHBIX 3a00JI€BaHUN»
i «BimsiHEE TPOU3BOICTBEHHBIX ()aKTOPOB HA OPTaHHU3M UYEIIOBEKa»
Tema 9.5. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE coAep:kKaHUe (coAepKaHHe NPHKJIATHOIO
Bnusiaue counanbHO- | MOAYJIst)
HKOJIOTUUECKUX 3110pOBbE U €ro cocTapisitolre. PakTopbl, MOJOXKUTEIBHO U OTPULATENBHO BIHUSIONINE HA

¢dakTopoB Ha
3/10pPOBbE YEIOBEKA

opranu3M 4yesioBeka. IIpoOirema TEXHOTEHHBIX BO3ACUCTBUI Ha 3J0pOBbE YeNIOBEKa
(97eKTpOMArHUTHBIE TMOJS,, OBITOBAs XMMHS, H30BITOYHBIE IIyMBl, pagvalus © T.IL.).
ApnanTanusi opraHu3Ma dejoBeka K (¢akTropaM OKpyskaromeil cpenbl. IlpuHUuUIBI
dopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Puzndeckas aKTUBHOCTb M 37I0POBBE.
brnoxnummueckiie aclieKThl panrvOHAJIbHOI'0 IMNTAHUSA

JlaGopaTopHble 3aHATHs
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Ne 3 «YmMcTBeHHas: pabOTOCIIOCOOHOCTHY

win «BiusHue abnotndeckux (HakTopoB Ha YeIoBeKay (B KA4eCTBE TPUITEPOB, CHIKAFOLIHX
pabOTOCIIOCOOHOCTh,  UCIIOJIB30BAaTh  YCIOBHS ~ OCYIIECTBICHUS  NPOQPECCUOHATBLHON
JIeATEIbHOCTH: IIIyM, TEMIIepaTypa, husnueckas Harpys3Ka u T.1.)

Pazgen 10. Cesnexkuusi OpraHu3mMoB, OCHOBbI OMOTEXHOJIOTHH

=)

Tema 10.1.
Cenexnus
KaK HayKa W IpoIiecc

Cogepxanne yueOHOro Marepuasa

Cenekiusi Kak Hayka W Tpoliecc. 3apoKIeHHe CeleKIuu U gomectukauus. Yuenue H. U.
BaBunoBa 0 meHTpax MHOrooOpasusi MU HPOUCXOXKJEHUS KYyJIbTYpHBIX pacTeHuid. LIeHTpsl
IIPOUCXOXKAECHUS JOMAIIHUX XUBOTHbIX. CopT, mopona, mramMM. COBpPEMEHHBIE METO[IbI
CEJICKIINH. MaccoBbrlit
U WHIUBUAYaJbHBIH OTOOpBI B CEJIEKIIMM PACTEHUN U >KUBOTHBIX. OLlEHKa 3KCTepbepa.
bnuskopocTBeHHOE CcKpemnBaHue — UHOpuAMHT. Yucras nuausg. CKpelMBaHHE YHCTHIX
muHuil. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOe cCKpeliMBaHME — ayTOpPUIUHI.
Otpanénnas rubpuamzanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U TMOJYy4YeHHE
ITOJIMILIOUAOB. JIOCTMKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX M MUKPOOPTIaHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOTHHA

bruorexHonoruss Kak oOTpacilb NPOM3BOACTBA. ['€HHas WHXKEHEpUsa. OTalbl CO3LAAHMS
pexomOunantHoil JIHK u Tpancrennsix opranuszmoB. Kierounas mnxenepus. Kinerounsie
KYJbTYDBI. MuKpoKIIOHaJIbHOE pa3MHOXXEHHE pacTeHUH. Kionuposanue
BBICOKOITPOJYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTUYECKHE U ATHUECKUE
npo6aembl. [MO — reHeTHuecKd MOAM(PUIIMPOBAHHBIE OPTraHU3MBbI

Tema 10.3.
buorexnonoruun
B KHU3HU U Npodeccun

IIpodeccuonalbHO OpHEHTHPOBAHHOE  coO/Aep:KaHHMe (COJep:KaHHe MPHUKJIATHOIO
MOYJIsT)

OcHoOBHbIE HamNpaBJIEeHUS! COBPEMEHHOW OMOTEXHOJIOTHH B TPO(ECCUOHATBHON e TEIbHOCTH
4eJI0BEKA. MeTtobl OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJIOTMUECKUX

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

U3 Pa3IMYHBIX UCTOYHMKOB (HayyHass W y4eOHO-Hay4Has JIMTEpaTypa, CpeAcTBa MacCOBOM
uHdopmanuu, cetb UHTEpHET U Apyrue)

HpaKTI/IquKOC 3aHATUC

No 13 Keiicel Ha aHanu3 wHGOPMAIIMK O HAYYHBIX JOCTIKCHHSIX B 00JIACTH TEHETHYECKHUX
TEXHOJIOTUH, KJIETOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTHHA.

Ne 14 3ammra keiica: mpeacTaBieHUE pe3yJbTaTOB pELIEHUS KEWCOB (BBICTYIJIEHUE C
npe3eHTalmen)

OK 01, OK 02,
OK 04, OK 07
IIK 2.4

Pa3gen 11. Penrenue KeiicoB B 00J1aCTH OMOTEXHOJIOT M

Tema 11.1.1.

| podpeccuonaibio  OPHMEHTHPOBAHHOE COJepKAHME  (COepKAHME MPHKJIATHOIO

OK 01, OK 02,
OK 04, OK 07
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buorexnonoruun
B MPOMBIIIJIEHHOCTH

MOYJisl)

Pa3BuTue mpoMBIIIICHHON OMOTEXHOIOTUN U €€ MPUMEHEHUE B KU3HHU YEIOBEKA, MOUCK U
aHaIu3 MHPOPMALMU U3 Pa3IMYHBIX UCTOYHUKOB (HayuyHas U y4yeOHO-Hay4dHas JUTepaTypa,
CpeICTBa MacCOBOM MH(popMaIu, ceTh HTEpHET u Ipyrue)

IIK 2.4

IIpakTHyeckue 3aHsATUs 4
Ne 15 Keiicel Ha aHanu3 wHGOpPMAIMU O PAa3BUTUU MPOMBIIUICHHON OMOTEXHONOTUH (TI0
MUHH-TPYIIIIaM).
Ne 16 3ammra Kkeiica: mnpeacTaBieHUE pe3yJbTaTOB pPELIEHUS KEHWCOB (BBICTYIUIEHUE C
MIPE3CHTAINECH )
Tema 11.1.2. I[IpodeccnonaibHO OpUEHTHPOBAHHOE cojAep:kaHHe (coaep:KaHUEe NPHUKJIATHOTO 6
ConnajabHo- MOJTYJIs)
ITHYECKHE ACHEKThI | DTUYECKHE acleKThl pa3BUTHUsI OMOTEXHOJIOTUN U PUMEHEHUE UX B KU3HU YEJIOBEKA, TOMCK
OMOTeXHOJIOT Ui U aHaau3 MHpOpMamuM U3 pa3IMYHBIX HCTOYHHUKOB (HaydHas M ydeOHO-Hay4Has
JUTEpaTypa, CPEJICTBA MacCOBOM nHMopMalmu, cetb MHTEpHET U ipyrue)
[TpakTHyeckue 3aHATHS 4
Ne 15 Kelicel Ha aHanu3 HHPOPMALIUU 00 STUYECKUX ACHEKTaX pPa3BUTUs OMOTEXHOJIOIHH (10
MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: mnpencTaBieHUE pe3yJbTaTOB pPELIEHUS KEWCOB (BBICTYIIEHUE C
pe3eHTaIHeH)
Tema 11.1.3. IIpodeccnoHanbHO OpPHMEHTHPOBAHHOE coAepkKaHUe (CoAepKAHHE MPHKJIATHOIO 6
buorexnonorun MO/1YJIf1)
Y TEXHUYECKUE Pa3zButue OHOTEXHOJOTHIl ¢ TPUMEHEHHEM TEXHMYECKMX cHcTeM (OMOMH)KeHepus,
CHUCTEMBI OouonHpopmaTtuka, OMOHMKA) W HX NPHUMEHEHUE B KM3HU YEJIOBEKa, IOUCK M aHalu3
UHpOpPMALlMKM M3 pa3IM4YHBIX HCTOYHMKOB (HayyHas M Yy4yeOHO-HaydHas JUTepaTypa,
CpeJIcTBa MaccoBoM MHGpopMaImu, cetb HTepHET U pyrue)
[TpakTHyeckue 3aHsATHs 4
Ne 15 Keiicbl Ha aHanu3 uHOpMaMU O pPa3BUTUM OUOTEXHOJOTHMH C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (110 MUHH-TPYTIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pe3yJbTaTOB pELIEHUS KEWCOB (BBICTYIJIEHUE C
pe3eHTAIHNEH)
IIpomexyTounas arrectauus (1uddepeHIIMPOBaHHbBIN 3a4eT) -
Bceero: 72
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3. YCJIOBUA PEAJIMBALIMUA JUCHUITJIMHBI

3.1. MaTepuajIbHO-TeXHHYECKOE O0ecneyeHne

Jlia peanu3anuu NporpaMMbl TUCHUIUIMHBI IPEAYCMOTPEHBI CIIeIMATbHbIE TOMEIICHUS:

[Tomemenne kabuHeTa COOTBETCTBYET TpeOoBaHUSM CaHMTApHO-3MUAEMHOIOTHYECKUX
npaBua 1 HopMaTuBOB (CanlluH 2.4.2 Nel178-02): ocHaIeHO TUIIOBBIM 000PYJIOBAaHUEM, B TOM
yHclie CHeIUAM3UPOBAaHHON yueOHOW MeOenbio U cpelcTBaMu 00ydeHHUs, HEOOXOJUMBIMU IS
BBINIOJTHEHHS TPEOOBAaHUM K YPOBHIO OJITOTOBKU 00YYaOIUXCSL.

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 AYIUOBU3YATU3ALNH, MYJIbTUMEIUHHBIM IIPOEKTOPOM).

B cocraB yueOHO-METOOUYECKOTO M  MaTepUaTbHO-TEXHHUYECKOTO OOecreyeHus
porpaMMsbl 0611e00pa3oBaTeIbHON YU4eOHOM NUCHUTUTHHBI « BHOJIOTHS BXOIAT:

- MHOTO()YHKITMOHAIILHBIA KOMIUICKC MIPEToIaBaTelIs;

- HarJIsAHbIE TOCcOOUs (KOMIUIEKTHI Y4eOHBIX TaONuIl, JIaKaTOB, TOPTPETOB BHIIAIOLTUXCS
YYEHBIX U JIp.);

- ”H()OPMAITIOHHO-KOMMYHUKATHBHBIE CPEJICTBA,

- OuOIMOTEYHBIN (OH/I.

3.2. YueOHO-MeTOANYECKOE o0ecIeueHue

Jns peanu3zauuu mporpamMmbl 6MOnIMOTeYHBIH (OHJ 00pa3oBaTeIbHON OpraHu3aluu
JIOJDKEH MMETh TeYaTHBIC W/MITH AJIEKTPOHHBIE 00pa3oBaTelbHbIe U HH()OPMAIIHOHHBIE PECYPCHI
JUIS UCIIOJIb30BaHUs B 0Opa3oBarenbHOM npouecce. [Ipu popmupoBanumn 6ubnmoreqnoro Gpoxaa
00pa3oBaTebHOI OpraHu3aluy BHIOMPAETCS HE MEHEE OJTHOTO U3/1aHUs U3 IEPEUNCICHHBIX HUXKE
NEeYaTHBIX M3AaHUN U (WJIK) 3JIEKTPOHHBIX M3/1aHUI B KauecTBe OCHOBHOTO, MPU 3TOM CIHCOK
MOJKET OBITh JIONIOJHEH HOBBIMH U3AaHUSIMHU.

3.2.1. OcHOBHBbIE MeYATHbIE U/UJIH JIEKTPOHHbIE U3TAHUS

3.2.1. OcHOBHBIEC HCTOYHUKH

buonorus. 10 knacc. ba3oBsiit ypoBens : yueOnuk / B. B. [1aceunuk, A. A. Kamenckuii, A. M.
Py6uoB [u ap]. ; mox pen. B. B. Ilaceunuka. - 6-e u3z., crepeotun. - Mocksa : [IpocBenienue,
2024. - 224 c. - (JIunusg xuzHu). - ISBN 978-5-09-116776-4. - Texct : anexktponHsbIif. - URL:
https://znanium.ru/catalog/product/2174807

buonorus. 11-# knacc. ba3osslit ypoBens : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckuii, A.
M. Py6moB [u ap.] ; mox pen. B. B. [laceunnka. — 6-e uzn., crep. — Mocksa : [Ipocsemenne,
2024, — 272 c¢. : un. — (Jlunusa xwusHm). — ISBN 978-5-09-116473-2. - Tekct
anexktpoHHbIA. - URL: https://znanium.ru/catalog/product/2157271

JlonoTHUTeIbHbIE HCTOYHHKH

Aradonosa, U. b. buonorus. ba3zoBslit ypoBeHb : yueOHUK Ui 00pa30BaTeIbHbIX OpraHU3alui,
peanu3yomux o0pa3oBaTebHble IPOrpaMMbl cpeiHero npodeccruonanbHoro oopasosanus / U.
b. Aradonosa, A. A. Kamenckwii, B. . CuBornazos. — Mocksa : [Ipocsemenue, 2025. - 273 ¢. —
ISBN 978-5-09-124905-7. - Teker : DIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2201867

AragonoBa, 1. b. buonorus. ba3osslii yposens. [IpakTukym : yueOHoe nmocobue, paspaboTaHHOE
B KOMIUIEKTE C y4yeOHHMKOM Uil  0Opa3oBaTelbHBIX OpraHU3alMd, pPeaTU3yIONINX
o0pa3zoBaTenbHbIE POrpaMMbI CpeaHero npodeccruonambHoro oopasosanus / M. b. Aragonosa,
B. U. CuBornasos. — 2-e u3g., crep. - Mocksa : IIpocsemenue, 2025. - 113 ¢. — ISBN 978-5-09-
124906-4. - Tekcr : anekrponnsiid. - 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 ast aOUTYpHEHTOB IO BCEMY IIKOJILHOMY Kypcy OHOJIOTHH).
www.vspu.ac. ru/deold/bio/bio.htm (TemekoMMyHHUKAITMOHHBIE BUKTOPHHBI IO OMOJIOTHH —
HKOJIOTUU Ha cepBepe BopoHEKCKOro yHUBEPCUTETA).

www.biology.ru (brnosorust B OTKpsITOM KOJUIeke. CallT CONepKUT dJIESKTPOHHBIN yIeOHUK
no 6uonoruu, On-line TecTsI).

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

www.nature. ok. ru (Peaxue n ucuesaromme XuBoTHbIe Poccun — MpoeKT JKOIOTUYECKOTro
nentpa MI'Y um. M.B.JlomoHOCOBA).

www.kozlenkoa.narod. ru ({5 TeX, KTO YYUTCS caM M YUUT APYTUX; 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
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

Pa3znen/Tema

Tun OLICHOYHBIX

MeponpusTus

OK 01. Bsibupare crnocoObl
peuieHHs 3ama4
npoQecCuOHAILHON
JESITeIbHOCTH TPUMEHHUTEIIBHO
K pa3JIMYHbIM 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
JEKUIUU

PazpaboTtka rioccapus
3amnoiHeHne  CpaBHUTEIBHBIX
Ta0IHII

TectupoBanue

YcTHBII onpoc

JIUKTaHT Ha UCHOJB30BaHUE
apryMeHTOB, OHOJIOTMYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunnBunyanpHas
camocCTosITeNbHas paboTa
[IpencraBinenue pe3ynbTaTOB
MPAKTUYECKHUX paboT
KoHnTponbHble paboThl

3amura TBOpUECKUX padoT

amnmra VHIUBUTY ATbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMG)KyTO‘IHOﬁ aTTCCTallu

OK 02. Tewmer 1.1, 2.1 -2.3, 3.1- 3.3, | OnieHuBaeMas IUCKyccus o

Ucnonb3oBate  cOBpeMEHHBIE | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIPOCaM JIEKLIIUH

cpeacTBa IIOHCKa, aHaJIu3a 7.1_7.3’ 8.1, 8.2, 9.1_9.3’ Pa3pa60TKa MEHTaITbHOMU

U b MHTEPNPETALNH | g 417 o/ 9 5TT-o/c, 10.1, gapTLI B MHUHU TpyTIax

uHpOpMaInH, BITTOJIHEHHE U 3aIINTa

" MH(pOPMAaIMOHHbIE 10.2, 10.3-o/c, 11.11I-0/c 1a00paTOpHBIX PaboT

TEXHOJIOTUU JUTSL BBITIOJIHEHUS [IpencraBnenne pe3ynbTaTOB

3a1a4 npodeccuoHaIbHON MPAaKTUYECKUX paboT

JeSITeTbHOCTH [IpencraBieHne yCTHBIX
COOOIIEHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX 110 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHIOBaHHBIX
Iperno/iaBaTeseM

OK 04. Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | Ob6¢cyxneHue no Bonpocam

OddpexrnBHO 43,5.1-5.4,6.1-6.3, 7.1-7.3, | eKkuuu

B3aWMO/ICHICTBOBATH uolg, 8.2, 9.1-9.3, | Hpencrasnenne  pesyspTaTos

paboTaTh B KOJUIEKTUBE H 9.4TT-o/c, 9.5TI-ofc, 10.1, | MPAKTHYECKNX pabot

KOMaH/Ie

3amuTa TBOPUYECKUX paboT
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10.2, 10.3IT-o/c, 11.111-0/c

3armura
MIPOEKTOB

WHAUBUAYAJTbHBIX

OK 07.

ConeicTBOBaTh  COXPAHEHUIO
OKpYXKarolein cpenpl,
pecypcocOepeKeHHUIO,
MPUMCHSITh 3HAHUSA
00  M3MEHeHHH  KJIMMara,
IIPUHLIMIIBI OepeKITMBOTO
Mpou3BOACTBA,  3(PPEeKTUBHO
JIECTBOBATH

B UpPE3BBIY aMHBIX CUTyaluAax

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, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,

10.2, 10.311-0/c, 11.111-0/c

OO6cy>xaeHue 1mo Borpocam
JEKIUU

Pazpabotka rioccapus
3anojaHeHne  CpaBHUTEIbHBIX
TadJIuUI

TectupoBanue

YceTHBIN onpoc

JIUKTaHT Ha UCHOJB30BaHUE
apryMEHTOB, OWOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIUKHI
NunuBunyansHas
camocTosITeNbHas paboTa
[IpencraBinenue pe3ynbTaTOB
MPAKTUYECKHUX paboT
KoHnTponbHble paboThl

3amuTa TBOPUYECKUX padoT
3amura VHIMBUTY UTbHBIX
MIPOEKTOB

Brinonnenune 3amanuit
MIPOMEXKYTOUYHOM aTTecTaluu

[1K 2.4. Pa3zpabaTsiBaTh
CTaHIapPTHl OPTaHU3AIIHH,
TEXHUYECKHUE YCIOBUS JIJISl KX
ydeTa IpH MPOU3BOJICTBE,
XpaHEHUH, TPAHCTIOPTHPOBKE U
IIPH YTHJIM3AIHAA TPOTYKIIHH

IT-o/c
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