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1.00mas xapakrepucTuka padodedl NMPoOrpaMMbl 00pPa30BATEJBHOIO IpeaMeTa
«buosorus»

1.1. MecTo y4eOHOro npeaMeTa B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbIl

O61eo6pazoBaTeIbHBINA MpeaAMET «bronorus» sABIsSETCS 4acThiO MPEIMETHON 00JacTH
«EcTecTBeHHO-HAay4YHbIE MPEIMEThI», H3ydaeTcsa B 00IIe00pa3oBaTEIbLHOM ITUKIIE
yueOHoro miaHa OOIl CIIO c¢ yderom mnpodeccHoHaNbHOM HampaBiICHHOCTH B
coorBercTBUH ¢ PI'OC CIIO 1no cmnenumanpHoctu 23.02.07 «TexHmueckoe
o0CIy>KMBaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEICTBY.

VYuebnsiit npeamet «buonaorus» BXOIUT B 0011€00pa30BaTENbHBINA LUK U
YUTAETCS Ha TIEPBOM Kypce OOyUeHHUs.

1.2. lesan u miiaHupyemble pe3yJibTaThl 0CBOEHUS] TUCIUIJIMHBI:

1.2.1. leab (UCUUIIAHBI
Copnepkanue mporpamMmbl  0011€00pa3oBaTeIbHON JAUCHUILIUHBL  «buomorus
HaIlpaBJI€HO Ha JOCTH)KEHHE pe3yJbTaTOB €€ M3Y4YEHUs] B COOTBETCTBHUM C
tpedoBanusimu GI'OC COO c¢ yderom npodeccuoHanbHoi HampaieHHocTH PI'OC
CIIO. Uens uzydenust mucuuruinHbl «buosorus» Ha 6a30BOM ypOBHE — OBIIAJICHUE
OOyYaromMUMUCA 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJILHOW OpraHu3alliyd >KUBBIX
CHUCTEM pa3HOTO paHra W MPUOOpEeTEeHHWE YMEHUN HCIOJIb30BaTh ATH 3HAHUS IS
IPaMOTHBIX JIEUCTBUM B OTHOILIEHUU OOBEKTOB KUBOM MPUPOJIBI M PEIICHUS PA3IAYHBIX
KU3HEHHBIX MPOOIeM.
JlocTibkeHne Tenu UW3y4deHus AucHuIuiuHbl «buomorus» Ha 06a3oBOM ypoBHE
o0ecreynBaeTcs peuieHueM CIeIyoIMX 3a1au:
® OCBOCHHE OOYYAIOUIMMUCS CHUCTEMbl 3HAHUW O OHOJOTHYECKUX TEOPHUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKAIINX OCHOBON
UIst (POPMUPOBAHUS MIPEACTABICHUM O €CTECTBEHHO-HAyYHOM KapTUHE MHUpa, O
METO/IaX HAyYHOI'O NMO3HAHMS, CTPOEHUU, MHOTO00pa3uHl U OCOOCHHOCTSX MKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alllH, BBIIAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX

HICCJICIOBAHUSX B OMOJIOTHH,



dbopMupoBaHue 'y 0OydYaroUIuMXcsli IO3HABATENbHBIX, HHTEIUIEKTYaJbHbBIX
Y TBOPYECKUX CHOCOOHOCTEW B IMpOLECCE aHAIM3a JAHHBIX O MyTSIX Pa3BUTHUSA B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH W TMOJXOJOB K M3YUYEHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3aluY;

CTAaHOBJICHHE y  oOOywaromuxcsi oO0mell  KyJabTypbl, (QYHKIIMOHAIBLHON
IPAaMOTHOCTH, pPa3BUTHE YMEHUH OOBACHATH U  OLICHUBATh  SBJICHUS
OKPYXAIOIIET0 MHUpa >KUBOM TMPHUPOJbI HAa OCHOBAaHUM 3HAHUW U OIBITA,
MOJTYYCHHBIX TIPH U3yYCHUH OHOJIOTHH;

dopMmupoBaHne y OOydYalOMMXCA YMEHUW WJUIIOCTPUPOBATH  3HAUYECHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIIbHOCTU YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIMTAaHHUC Y66)KI[éHHOCTI/I B BO3MOXHOCTH MO3HAHMS YSJIOBEKOM KUBOM

IIPpUPOIHI, HGO6XOI[I/IMOCTI/I 6Cp€)KHOFO OTHOIICHHUSA K Heﬁ, CO6J'II-OII€HI/IH OTHYCCKHUX

HOPM IpY IPOBEICHUH OMOJIOTMYECKUX UCCIEOBAHUM;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW [JI1 TIOBBIICHUS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPBI, U1l (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHHS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHMM W YMEHHMM B TIOBCEAHEBHOM >KU3HH
JUISL OLICHKH TOCJEACTBUN CBOEH JEATEIBHOCTH MO OTHOIIEHUIO K OKPYKAIOIIEH
cpeae, COOCTBEHHOMY  3J0POBBIO, OOOCHOBAaHHE U  COOJIOJICHHE  Mep

npoduIaKTUKU 3a00JIeBaHUN.



1.2.2. Il.ianupyemMblie pe3yJibTaThl 0CBOeHHs 001Ie00pa3oBaTeabHOM AucHuIIMHEbI B cooTBeTcTBHM ¢ PI'OC CIIO n Ha

ocHoBe ®I'OC COO

Kon u [Inanupyemble pe3ynbTaThl OCBOCHUS IUCLUILIMHBI

HalMEHOBaHUE

‘bOPMpreMHVX O6mIme JIMCLUILTMHAPHBIE

KOMIIETEHINH
OK O01. Beibupats | JInuHOCTHBIE pE3yNbTaThl MTOJDKHBI oTpaxarb B uactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHWN O MecCTE€ M POJIU OMOJIOTHU
croco0bl  pelieHus | TPYAOBOIO BOCIIUTAHUS: B CUCTEME HAy4YHOI'O 3HAaHUs; (YHKUIMOHAIBHOM TIpPaMOTHOCTHU
3a1a4y - TOTOBHOCTb K TpPYAY, OCO3HaHUE LIEHHOCTU MAacTEepCTBA, | YEJIOBEKa JUIsl pEIICHUs] )KU3HEHHBIX IPOOJIEM.
npodecCHOHAIBHON | TpyAoIooue; I1P6 2. CdhopMUpOBaHHOCTb YMEHHs PACKPBIBATH COJAEpIKaHUE
JeSTEIbHOCTH - TOTOBHOCTh K aKTHBHOH IESTEILHOCTH TEXHOJOTUYECKOH | OCHOBOMOJNATAOIMUX OHOJOTMYECKMX TEPMHUHOB W TOHSATHIL:
IPUMEHHUTEIBHO u COLIMAJIbHOM HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIETKa, TKaHb, OpraH, OpPraHWU3M, BUJ, MOMYJALMS,
K Pa3NUYHBIM | HHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHATH | IKOCUCTEMa, OMoleH03, Onocdepa; Mmetabonn3M (0OMEH BEIIeCTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U TpeBpallleHHe SHEepruM), TIoMeocTa3 (caMoperyssuus),

- UWHTEpeC K pasnmuuyHbiM chepam mpodeccruoHaTbHON
JIEATEeTLHOCTH.

MertanpeaMeTHbIe pe3yIbTaThl JOJKHBI OTPAKATh:
OBnajieHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTyaJM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA NPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accu(UKauu U 0000IIeHNS;

- OTIPEICIIATH 1EIH JISATSIIbHOCTH, 33]1aBaTh apaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEYUHS

B PacCMaTpPUBACMBbIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB

JCATCIIBHOCTh, OICHHUBATH
OeJIsAM, OLCHUBATH PUCKHU

OuocuHTe3 Oenka, CTPYKTypHas OpraHM3alusl >XUBBIX CHUCTEM,
JMCKPETHOCTD, caMOperyJsius, CaMOBOCIIPOU3BEJICHHE
(penpoaykius), HACJIeICTBEHHOCTb, U3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3ALUS.

I[1P6 3. CdopMHpPOBAaHHOCTb YMEHMSI PacKpbIBaTh COJEpKaHUE

OCHOBOTOJIAralomuX  OHWOJOTMYECKUX TEOPHUH U  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOKICHHS )KU3HU U YEIIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOTOJIararonue OUOJIOTHYeCKrue 3aKOHbI U 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.M. BasummoBa, 3. I'ekkens,
®. Mronnepa, K. bapa), rpanuiibl uX NpUMEHUMOCTH K YKHUBBIM
CHCTEMaM.

ITPG 5. IlpuobpeTeHre OmMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
Hay4YHOTO IMO3HAHUS, UCTIOJIBb3yEeMbIX B OMOJIOTUN: HAOIOICHUS

Y ONMCAHMS )KUBBIX CHUCTEM, MPOLIECCOB U SBJIEHUW; OpraHU3aluu




MMOCJICACTBUI NCATCIbHOCTH;

0) 60a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIHLCKON

U TPOCKTHOM JEATEIBbHOCTH, HaBBIKAMH pa3pelieHus
npo0Jem;

- BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U

U aKTyaJTU3UpOBATh 33]1a4y, BBIIBUTATh TUTIOTE3Y

€e peIICHMs, HAXOAUTh AapryMEHTHI IS JO0Ka3aTeIbCTBa
CBOMX YTBEPXKICHHM, 3a/JaBaTh MMapaMeTpbl U KPUTEPUU
pEIICHUS;

- QHAJIM3WPOBATH IIOJIYYCHHBIC B XOJAC pCIICHUS 3aJa4u
pe3yNnbTaThl, KPUTHUYECKH OLIEHUBAaTh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBI C YYETOM aHAIN3a
UMEIONINXCS MAaTePUATHHBIX K HEMAaTEPHUATBLHBIX PECYPCOB;
-- YMETb MIEPEHOCUTH 3HAHUS B MIO3HABATEILHYIO

U TIPAKTHYECKYIO 00JIACTH KU3HEACITCITLHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
oOuacrei;

- BBIIBUTATH HOBBIE HJIEM,
MOJIXO/IBI U PEIICHUS

npeajaratb OpUTrHHAJIbHBIC

U TIPOBEACHHS OHOJOTUYECKOTO OKCIIEPUMEHTA, BBIIBHKCHUS
TUMOTE3, BBIBJICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEITUYMHAMH, 00BsICHEHUS MOJTy4EHHBIX pe3yIbTaToB
U (QOpMYyIUPOBaHUS BBIBOJOB C HCIOJIB30BAHHEM HAYYHBIX
MIOHATUN, TEOPUH U 3aKOHOB.

I[IP6 6. ChopMUPOBAaHHOCTh YMEHHS BBIJCIATH CYIIECTBEHHBIC
MPU3HAKA  BHPYCOB, KIETOK TPOKAPHOT W  DyKApHUOT,
OJIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BH/JIOB,
OMOTEOIIEHO30B U JKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa
BEIIECTB W TIPEBpAIlCHHUs HHEPruu B KIeTKe, (OTOCHUHTE3A,
IUTACTHYECKOTO ¥ HHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOAOTBOPEHUS, Pa3BUTHS U Pa3MHOKEHHUS,
VHAMBHUIYaJIbHOTO Pa3BUTUsI OpraHu3Ma (OHTOreHesa), 0opbObl 3a

CYIIECTBOBaHME, €CTECTBEHHOIo 0TOOpa, BHUI000pa30BaHMs,
IPUCTIOCOOICHHOCTH OPTaHW3MOB K Cpeie OOWTaHus, BIMSHUS
KOMITOHEHTOB IKOCUCTEM, AHTPOIIOT€HHBIX U3MEHEeHU

B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHocepe.

I1P6 7. CdopMHpPOBAaHHOCT YMEHHUS NPUMEHATH MOJyUYECHHBIE
3HAHUS JUIS OOBSCHEHHS OMOJIOTMYECKHX IPOIECCOB M SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIIeHUH B MOBCEIHEBHOMN KU3HU

c uenbto oOecrieyeHuss O€30MaCHOCTH CBOErO 3J0POBbSl U
3JI0pOBbsI OKPYKAIOIIMX JIFOJEH, COOMI0eHUsT 3A0pOBOro odpasa
KHU3HH, HOPM TPAaMOTHOTO TIOBEJICHHS B OKPYKAOIIEH TPUPOTHOM
cpeze; MOHMMaHUue HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHXKEHUN
COBPEMEHHOM OMOJOrMH M OMOTEXHOJOTHH Uil palMOHAIBLHOTO
HIPUPOONOIb30BAHHUS.

I[IP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OWOJOTUYECKHE
3aJ]auu, COCTABJIATh FTEHOTUIINYECKHE CXEMBI CKPEIIBAHUS

JUIE pasHBIX THIIOB HACJIEIOBAHUS TPH3HAKOB Yy OPTaHU3MOB,
COCTaBJISATH CXEMBI MIEPEHOCA BEIIECTB M SHEPTUH B dKOCHCTEMax
(mern MUTaHWS, TUIIEBHIE CETH).

I1P6 9. CdopMUpOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATh
nHPOpPMAIMIO  OHMOJIOTUYECKOTO  COJIEPYKAHWsI, BKIOYAIOIYIO




TICEB/IOHAYYHBIC 3HAHHUA M3 PA3JIUYHBIX HCTOYHHUKOB (CpEACTBa
MaccoBOM HMHGpOpMAIMKM, HAYyYHO-TIONYJISPHbIE MaTepHallbl);
UHTEPIPETHPOBATD THYECKHE ACTIEKTHI COBPEMEHHBIX
UCCIIeJIOBaHUM B  OWONIOTMH, MEAMIIMHE, OHOTEXHOJIOTHH;
paccMarpuBaTh  TJIOOANBHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBpEMEHHOCTH, (OpMHUpPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO MMO3HIIUIO.

I[TP6 10. ChopMHupOBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJOTHYECKOU
uHbOpMallMud M3  HECKOJIBKMX  HCTOYHUKOB,  I'PAaMOTHO
MCII0JIb30BaTh OHATUNHBIN anmnapar OMoJ0ruu

OKO02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeIcTBa  IIOMCKa,
aHaim3a

U HHTEPIpETAINH
uHpopmanuu

U MH(POpPMAIMOHHbIE
TE€XHOJIOTHH TUTST
BBIMIOJTHEHUST  3a/1a4
npodeccnoHaIbHON
JeSITEIbHOCTH

JIMuHOCTHBIE pE3yNbTaThl [JOJDKHBI OTpa)kaTb B YAaCTH:
[EHHOCTH HAYYHOTO MTO3HAHHS:

-c(hOPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOMN
NOPaKTUKH,  OCHOBAaHHOIO  Ha  Juanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa
B IIOJIMKYJIBTYPHOM MHDE.

MertanpenmMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnajieHne yHUBEPCAIbHBIMU y4eOHBIMU MO3HABATENbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmarmei:

- BJaJeTh  HaBBbIKAMU  TMOJY4YEHHUS  HHPOpMAIH
U3  HUCTOYHUKOB  pasHbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYIIECTBIIATD TIOHCK, aHayus, CHUCTEMATH3ALNIO

U MHTEPIPETALNI0 HHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS;

- OLIGHUBATh JOCTOBEPHOCTb, JIESTHTUMHOCTh WH(OpPMAINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

I1P6 1. CpopmupoBaHHOCTH 3HAHUN O MECTE U POITU OUOIOTHU

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX NTPOo0JIeM.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUSI NPHUMEHSTH I10JTYYEHHbIE
3HaHUS U1 OObSICHEHHUs] OMOJIOIMYECKHX IMPOLECCOB U SIBICHUH,
JUTSL IPUHSTHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHON JKU3HU

c 1enbl0 oOecreyeHHs O€30MaCHOCTH CBOEro 3J0pOBbS U
3/I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 37J0pOBOTO 00Opaza
KHU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIb30BAHUS JTOCTHKECHHUN
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTMH Ul palMOHAJILHOTO
MIPUPOIOTIOITBE30BAHHS.

I1P6 10. ChopmupoBaHHOCTH yYMEHHMH co37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOM
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUIHBIN arnmapar 6MoJ0ruu

OK 04. DddexTrBHO
B3aUMOJIEMCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaHie

JIM4YHOCTHBIE pe3yiabTaThl HOJODKHBI OTpPAXaTb B YaCTH:

OECHHOCTH HAYYHOI'0 TIIO3HAaHWA: OCO3HAHHUC [NCHHOCTHU
HayHHOﬁ ACATCIIbHOCTH, T'OTOBHOCTbB OCYIICCTBJIATDH
IMPOCKTHYIO n HCCIIECA0BATCIBCKYIO JCATCIIBHOCTD

WHJIWBUYAJIBHO U B I'PYIIIIC.

ITIP6 5. IlpuoOpeTeHne ombpiTa MPUMEHEHHS OCHOBHBIX METOJIOB
Hay4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHH: HAOIIOICHUS U
ONMCAaHMS )KUBBIX CUCTEM, MPOLIECCOB U ABJIECHUN; OPTraHU3ALUU U
MPOBEACHUSI  OMOJOTUYECKOTO  OKCIEPUMEHTA,  BBIJABHMIKEHUS
TUIIOTE3, BBIABIEHUS 3aBUCHUMOCTH MEXAY HCCIENYEMBIMU




MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPaXKaTh:
OBnageHue YHUBEPCATbHBIMHU KOMMYHHUKATHBHBIMHU
JCUCTBUSIMU:

0) cCOBMECTHAs I€SITEIIbHOCTD:

- IOHUMATh U UCTIOJIL30BATh MPEUMYIIECTBA KOMAaH/IHOM

Y UHIUBUIyaJIbHOU PabOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBIATh IJIaH  JICMCTBHIA,
pacupenensaTb poiad € YYEeTOM MHEHUW YYacCTHUKOB

00CyKJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

BEIMYMHAMHU, OOBSICHEHHS MTOJTyYCHHBIX PE3YyIbTaTOB
U (opMynupoBaHMs BBIBOJAOB C MCIIOJIb30BAaHHUEM Hay4HBIX
MIOHSATUM, TEOPUN U 3aKOHOB

OKO7.
CopericTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MPUMEHSITh
3HaHUS

00 W3MEHEHUU
KJIMMaTa, TPUHIUITBI
OepexIINBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHsIX

JlnyHOCTHBIE pe3yabTaThl JOJKHBI OTpa)kaTb B YaCTHU:
HKOJIOTMYECKOTO  BOCHUTaHHUS: -  C(POPMHUPOBAHHOCTH
3KOJIOTUYECKOU KYJIbTYpPbl, IOHUMaHUE BIMSIHUS COLMAIBHO-
HSKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM

U COLMAIbHON Cpefbl, OCO3HAHUE IIO0AIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAHUPOBAaHUE M  OCYLIECTBIECHHE  JIEUCTBUH B
OKpYKalolllel Cpelie Ha OCHOBE 3HAHUA ILIEJIEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTHBHOE HEIpUATHE JIEUCTBUH,
OKpYXKarollleu cpere;

- yMEHHE IPOrHO3UPOBATh HeOJIaronpusITHbIE
HKOJIOTUYECKUE MOCIEACTBUS NMPEANPUHUMAEMBIX JIEHCTBUM,
IpeoTBpallaTh UX;

- paclIUpeHHE OIbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHbie pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHHUBEpCaTbHBIMU KOMMYHHUKATHBHBIMU
JEUCTBUSIMU:

0) cCOBMECTHasl 1€ TEIbHOCT:

- NOHMMaTh U MCHOJIb30BaTh MPEUMYILECTBA KOMAaHJIHOM
Y MHIUBUIyaJIbHOM paboTHI;
-  OpUHUMATh  1elu

IMPUHOCAIINX BpPEC

JIEITEILHOCTH  DKOJIOTHYECKOM

COBMECTHOI JACATCIIBHOCTH,

IIP6 5. IlpuoOpereHne oOIbITa MPUMEHEHHUS OCHOBHBIX METOJ/OB
HAYYHOTO MMO3HAHMSI, UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOICHUS

Y OINKCAHMS KUBBIX CUCTEM, MPOLECCOB U SBJICHUI; OpraHU3alun
¥ TPOBEACHUS OWOJOTHYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHS TIOJTYYCHHBIX PE3yJIbTaTOB

U (GOpMYyIUPOBaHUS BBIBOJOB C HCIOJIB30BAaHHEM HAYYHBIX
MIOHSATUN, TEOPUN U 3aKOHOB.

I1P6 6. CchopMupOBaHHOCTb YMEHHMs BBLAEIATH CYILECTBEHHBIE
MPU3HAKW  BHUPYCOB, KIETOK NPOKApUOT U  IYKapuoT;
OJIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHMOreoLeH030B U AKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB U MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
IJIACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, ME€HO03a, OIIOAOTBOPEHUS, PA3BUTHUS U Pa3MHOKEHUA,
WHIUBUAYAIBHOIO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObl

3a CyLIeCTBOBaHHME, €CTECTBEHHOrO OTOOpa, BUA000pa30BaHUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, BIUSHUS
KOMIIOHEHTOB IKOCHUCTEM, AHTPOIIOTE€HHBIX W3MEHEHU M
B DKOCHCTEMax CBOECH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPeBpallleHUe SHEPTHU B buocdepe.

I[IP6 7. CdopMUPOBAHHOCTb YMEHHUS MPHUMEHSTH IOJTYYEHHbIE
3HaHUS JUId O0bSCHEHHs] OMOJIOTMYECKHX IPOLIECCOB U SIBICHUH,




OpTraHHU30BbIBATH u
o ee JIOCTHKCHHIO:
pacnpeiensiTh

poinu ¢

KOOPJIMHHUPOBAThH
COCTABJIATh  ILJIAH

JIECUCTBUSA
JIEHCTBUH,

y4€TOM MHEHUH YYaCTHHKOB
00CyXJ1aTh pe3ybTaTbl COBMECTHOM pabOThI

JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHUN B MOBCEIHEBHOW KH3HU
c uenbto obecrieyeHus O€30MACHOCTH CBOErO 3J0POBbS U
3JI0POBbsI OKPYKAIOUIMX JIIOJCH, COOMIOACHUS 3A0pOBOro o0pasa
YKU3HU, HOPM TPaMOTHOT'O MTOBEICHUS B OKPYKatoIel MPUpOAHON
cpeze; MOHMMaHUuEe HEOOXOJMMOCTH WCIOIb30BAHUS JOCTHKECHHUN
COBPEMEHHOM OHMOJOrHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IPUPOIOTIONIE30BAHUS

IK 2.1.
IInanupoBars 51
OpraHU30BbIBATh
MaTepHaIbHO-
TEXHUYECKOE
obecneyeHue
nporecca
TEXHUYECKOTO
o0cCTyKUBaHUS u
peMoHTa
aBTOTPAHCIOPTHBIX
CpPEnCTB " ux
KOMITIOHEHTOB.

[IK3.1.
IIponsBoauTe
TEKyIIMM  pPEMOHT
ABTOMOOMITBHBIX
JIBUTATENEH.




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIIUTLIIMHBI

2.1. O0beM npeamera U BUAbI y4eOHO# padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI NMpeIMeTa 72

B T.4.

OcHoBHoOeE coepxxaHue 72

BT. 4..

TeopeTuiecKoe o0ydyeHue 50
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUEC 6

NPaKTUYECKUE 3aHATHS 19
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHHUE 12

KonrpoJbHnas padora 1

IIpome:xxyTounas arrecrauus /1/3 2
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2.2. TemaTuyecKkMi MJIAH M COJAEPKAHUE TUCIUTITHHBI

dopmMupyemblie
HaumeHoBaHue Conep:kanue yuye0HOro marepuaja (0CHOBHOE M MPOo(deccCHOHAJILHO OPUEHTHPOBaHHOE), | O0beM KOMIICTCHIMH
pa3esioB U TeM JIa00paTOpPHBIE U NPAKTHYECKUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJMYUH) 4acos
1 2 3 4
OcHoBHOeE coJepKaHue
Pa3znes 1. buoJsiorusi kak Hayka. ZKuBble CHCTEMbI M MX OPraHU3aIus 2
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 2
buonorus buonorus — Hayka o xuBoi npupoae. CBsizu OMOIOTHH ¢ 00IIECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMHU HayKamu, punocodueld, penuruei, STUKON, 3CTETUKON U TPABOM.
OOmas Ponp Ouonorun B (QOpPMHPOBAHUM COBPEMEHHOW HayyHOM KapTuHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTUYECKUX HAYK.
KU3HU Mertoabl MO3HaHUS >KUBOM MpHUpOnbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHUE, OK-02
Kiaccu(uKanus, MOICTITMPOBAHNE, CTATHCTUYECKAst 00padOTKa JaHHBIX ).
JKuBble cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonorun. OTanune )KUBbIX CUCTEM
OT HeopraHu4deckoi mpupoasl. CBoHcTBa OMOCHCTEM U UX pa3HOOOpa3ue.
YpoBHH OpraHM3alyH ouocucrem: MOJIEKYJISIPHO-T€HETUYECKH, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOIMYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMO - T€OLEHOTHYECKUN),
O6uochepHblit
Pa3nen 2 Xumuveckuii COCTaB M CTPOEHHUE KJIETKH 10
Tema 2.1. Coaepxanue y4eOHOIro MaTepuaa 2
XUMHUYECKUH COCTaB | XMUMUYECKAN COCTaB KJIETKHA. XWUMHUYECKHE SJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOIIIEMEHTHI.
KIeTku. Bona Bonga um muHepanbpHble BemecTBa. @YHKIMM BOJBI M MHUHEPAIBHBIX BELIECTB B KIIETKE.
1 MUHEpaJbHbIE [Tonnepxanue ocMoTHYECKOTo OanaHca
BelllECTBA IIpakTHYeckoe 3aHATHE 1
Ne 1 «buonorunyeckast pojb MHUHEPAJIbHBIX BEIIECTB B OOECHEUYEHUU >KU3HENEATEIbHOCTH
OpPTraHU3MOB, MIPOSBJICHUS AUCOATaHCa MUHEPATBHBIX 3JIEMEHTOB)
Tema 2.2. Conep:kanue y4eOHOI0 MaTepuaa 3
buonoruuecku benxu. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTE — MOHOMEpHI OenkoB. Hezamenumbie u
BaXHBIE XMMHYECKHE | 3aMEHUMbIE aMHHOKHMCIOTH. AMUHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOIl
COCIMHEHMUS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAsI CTPYKTYpa). XUMHUECKUE OK-01, OK-02,
cBoiictBa OenkoB. buonormyeckue ¢ynkuun OenkoB. DepMeHThl — OHOJIOTHYECKHE OK-04
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karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenuu(UIHOCTb.
KodepmenTtsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aToOpOB.
VYraeBoasl: MOHOCaxapuabl (IVIIOKO3a, pubo3a U Je30Kkcuprbo3a), Aucaxapuibl (caxaposa,
JIAKTO3a) W TMOoJMcaxapulpl (Kpaxmall, INIMKOTeH, LeNono3a). buonorndyeckue (yHKuuu
yrneBonoB. Jlumuasl:  Tpurmmuepuns, Gocomunuasl, crepouasl. [mapoduisHO-
rusipopoOHble cBoiicTBa. buonormueckue ¢ynkuum munuaoB. CpaBHEHHE YIJIEBOOB,
OEIKOB W JUMNHIOB KaK HCTOYHMKOB sHepruu. Hyknemnoseie xucnotsl: JIHK u PHK.
Hyxneotuapl — MoHOMEpBI HYKJIEMHOBBIX KUCIOT. Ctpoenne u ¢ynkiuu JTHK. Ctpoenue u
¢ynkuun PHK. AT®: crpoenne u GyHKIUU

KonTpoabHnas padora

Nel «buonornuecky BaKHbIE XUMHUYECKHE COCIUHCHUA

Tema 2.3.

CtpyKTypHO-
dbyHKIIMOHATBHAS
OpTaHHU3aIHs KICTOK

Coaep:xxanue yueOHOro MaTepuaJia

[uronorus — Hayka o kierke. Kinerounas Teopusi — mpuMep B3auMOJACUCTBUS UaeH U (aKkToB
B HAyYHOM ITI03HAHUU. METO/bI U3y4eHUs KICTKU.

Knerka kak menmoctHas >kuBas cucrema. OOmue MpU3HAKK KJIETOK: 3aMKHYTash HapyKHas
MeMmOpaHna, monekynsl JJHK kak reneTnueckuit anmapar, cucteMa CUHTe3a Oeska.

Tunsl KJIETOK: JSykapuoTHYecKass U npokapuoruyeckas. (OCOOEHHOCTHM CTPOEHHUSA
npokapuoTuueckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuOTHYECKOMN
kJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KMBOTHOW U rpubHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHas CTEHKa, MIMKOKaIWKc, UX ¢(yHkuuu. I[lnazmarnyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutormasma u ee opraHouabl. OgHomemOpaHHble opranoujel kiaetku: OIIC, ammapar
lonbaxu, nuzocombl. [lonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPUH, IIACTHJBIL.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTul. Buawsl mimactun. HememOpaHHBIE OpraHoW[bI
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUONIH, PECHUYKU, KIYTHUKUA. DYHKIHUH
OpPraHoOuOB KJIETKU. BkirtoueHus.

SAnpo — perynsaropHbslii HeHTp kieTku. CTpoeHue siapa: sifaepHas 000J0uKa, KapHoIlja3Ma,
XPOMAaTHH, SAPBIIKO. XpoMOcOMBL. TpaHCIOPT BEIIECTB B KJIETKE

IIpakTnyeckue 3aHATHSA

Ne 2 «Ctpoenue kieTku (pacTeHus, )KUBOTHBIE, TPHObI) M KJIETOYHBIE BKIIOUEHHUs (Kpaxmall,
KapOTHUHOUBI, XJIOPOILJIACTHI, XPOMOILIACTHI)»

Paznen 3. ZKuznenesTeJIbHOCTD KJIETKH

Tema 3.1.

\ Conep:xxanue yueOHOro MaTepuaJia

OK-01, OK-02,
OK-04
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OOmMmeH BellecTB
U TIpEBpaIleHNE
SHEPIUU
B KJIETKE

OOMeH BeriecTB, WK METa00IM3M. ACCUMIITALIUS (IJIACTHYECKUNA OOMEH) U TUCCUMIISALINS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOrO mporecca MeTabonuszMa. Poib 3aKoHOB
COXpaHEHHs BEIIECTBA W SHEPrUM B NMOHUMAaHWU MeTabosm3ma. Tunbl OOMEHa BEIIECTB:
aBTOTpOoGHBIH U TerepoTpodHbiii. Poras (epmeHTOB B OOMEHE BEIIECTB W MPEBPALICHUU
sHeprun B Kierke. PorocuHTe3. CBeToBas M TeMHoOBas (a3pl QorocuHTe3a. Peakunum
¢dotocunTe3a. DPPeKTUBHOCTH (hoTOCHHTE3a. 3HAUCHNE POTOCHHTE3a JUIS )KU3HU Ha 3eMiie.
Bnusiaue ycnoBuil cpeipsl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUSI €T0 MPOJIYKTUBHOCTU Y
KYJIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEMOCHHTE3UpyloIlue OakTepuu. 3HAUEHUE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DHepreTuyeckuii OOMEH B KJIETKe. PaciieniieHre BemecTB, BEICICHUE U aKKyMYJIMPOBaHUE
SHEPrUU B KIIETKE. DTalbl 3HEPreTHYeCKoro ooOMeHa. [mkonu3. BpokeHue u ero BHIBL
Kucnoponnoe okucnenue, wim KietoyHoe asixanue. OxucnurensHoe (pocopummpoBanue.
O PeKTUBHOCTD IHEPTETHUECKOT0 OOMEHa

Tema 3.2.
buocunres Oenxa

Coaep:xxanue yueOHOro MaTepHuaJia

Peaknun wMarpuunoro cunre3a. ['enernueckas wuHbpopmamus u JHK. Peanuzanus
reHeTHYeCKON nH(popMaluu B KiIeTke. | eHeTHYeCKUi KOJI M €ro CBOMCTBA. TpaHCKpUIIIUS —
matpuunblii cuHTe3 PHK. Tpancmsiums — OuocuHTe3 Oenka. OTambl TPaHCISAIHH.
KoaupoBanue amuHokuciaor. Pons pubocom B 6uocuHTe3e Oenka

HpaKTI/I‘leCKOC 3aHsATHE

Ne 2 «Pemenue 3ala4 Ha ONIpCACIICHUC ITOCIICAOBATCIbHOCTHU HYKJICOTUOB»

Tema 3.3.
Bupycsl

ConepxaHue y4eGHOro MaTepuaJjia

Hexnerounsle ¢popmsl ku3Hu — BUpychl. Mcropust otkpsiTst Bupycos (/. Y. MBanoBckwuil).
Oco0eHHOCTH CTPOEHHUS M AKU3HEHHOT0 IIUKJa BUpycoB. baktepuodaru. bonesnu pactenuii,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmyHozaedunuta yenoseka (BUY)
— Bo30yaurtens CIIN/1a. [IpodunakTrka pacnpocTpaHEeHUs] BUPYCHBIX 3a00J1€BaHHM

Pa3znen 4. PazMHoO:xEeHHNE N HHAUBUAYAJIBHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKHA

Conep:kaHue y4eOHOTro MaTepuaJa

KrneTounslii 1WKI, WIM KU3HEHHBIM WK Kietku. MHTepdaza m muto3. Ilpomecchl,
nporekawomue B uHTepdase. Perunkanus — peakuust matpuunoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0op — KapuOTHUM. JIUITONIHBIA U TaIUIOUAHBIA XPOMOCOMHBIE
Habopbl. XpomaTuiel. l[uTONOrMYECKHE OCHOBBI Pa3MHOXKEHHS W HWHIUBUIYAIBHOTO
pazButusi opranu3sMoB. [lenenme kierku — wMuro3. Cragum wmwurosa. IIpoueccsl,
MPOUCXOJSNIME HA PAa3HbIX CTaAUSAX MUTO3a. bBHOJIOrMYEeCKMH CMBICT  MHTO3a.

OK-01, OK-02,
OK-04

13



[Tporpammupyemasi rudesb KJICTKH - allolTo3

Tema 4.2.
@opMbl pa3MHOKEHUS
OpraHU3MOB

Copep:kaHue y4eOHOTro MaTepuaa

DopMbI pa3MHOKEHHUSI OpPraHU3MOB: 0€CIIOo0€ U MoJIoBoe. Bujibl 6€Cmoaoro pa3sMHOXKEHHUS:
JIeTICHUE HAJBOE M TIOYKOBAHKME OJTHO M MHOTOKJICTOYHBIX, CITIOPOOOpa30BaHHUE, BET€TATHBHOE
pa3mHokeHue. ckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JJIsI CEICKIIUH.
[TonoBoe pasMHOXeHHUE, ero OTAuYHs oT Oecmosioro. Meito3. Ctaguu meiio3a. [Iporeccsr,
MpoucxoasuMe Ha craguax wmenosa. lloBemenue xpomocom B menose. Kpoccunrosep.
buonornueckuii cMbICH U 3HaUYeHHE Meio3a. ['ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX
KJIETOK y )KUBOTHBIX. [10JIOBBIC Kene3bl: CEeMEHHUKH U sMdHUKUA. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CIepMaTo30Wj], SHIEKIeTKa) — CIepPMaTOoreHe3 W OOTCHE3.
Oco0eHHOCTH CTPOCHUS SIMIICKIIETOK U criepMaTo3onioB. OmnonorBopenue. [lapreHorenes

Tewma 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Coaep:xxanue yueOHOro MaTepuaJia

WupuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (IMOPHOTeHe3). DTambl
SMOPUOHAIIEHOTO PAa3BUTUS y T[O3BOHOYHBIX JKMBOTHBIX: JpOOJICHHE, TacTpYJIALus,
opranorenes. IlocTomMOpuoHanbHOE pazBuTHE. THIBI MMOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HeNpsiMoe (JTMYMHOYHOE). BrusHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CTIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypoACTBAa. PocT m pasButHe pactenmil. OHTOTreHE3
IIBETKOBOT'0 PAaCTEHHsI: ABOMHOE OIJIOAOTBOPEHHE, CTPOCHUE CEMEHH, CTAa MM Pa3BUTHSI

HpaKaneCKne 3aHATHUSA

Ne 3 «Mudexnmonnbie 3a001€BaHMs U SMUAEMHUH B HCTOPUU YETIOBEUECTBA.
Ne 4 «BakuuHanust Kak npo(uIakTHKa HHPEKIMOHHBIX 3a00JeBaHUN»

Paspnen 5. HaciieacTBeHHOCTh U M3MEHYHBOCTH OPraHU3MOB

©

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEIOBaHHS

Coaep:xaHue yueOHOro MaTepuaJia

IIpenmer u 3amaun reHeTUKU. Posib LUTONOrMH U SMOPHUOJIOTMU B CTAHOBJIEHHHM T€HETHUKH.
Bxman poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETUKU. METOoIbl T'€HETUKH
(ruOpu0IOTHYECKUN, IUTOICHETHUECKUH, MOJeKyIspHO-reHeTndeckuil). OCHOBHBIE
reHEeTUYECKUE TIOHATHUS. [ 'eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HAacl€ZJOBaHHWA  IPU3HAKOB,  yCTaHOBJIEHHble [.  Mennaenem.
MounoruOpuaHoe CKpeluMBaHue. 3aKOH €JUHO00pa3us TUOpPUIOB IEPBOTO MOKOJIEHHUS.
[IpaBmiio nOMHHMpPOBaHMS. 3aKOH pAcCLIEIUIEHUs NpPHU3HAKOB. ['MIOTE3a 4YMCTOTHI Tramer.
[TonHoe 1 HemosHOE AOMUHHpOBaHME. J(MrHOpUAHOE CKpeluBaHue. 3aKOH HE3aBUCUMOTO
Haclle/IoOBaHUsI TMPU3HAKOB. lLlUTOreHeTHyeckre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHMUA.
AHnanuzupytoliee ckKpemirBaHue. lcrmonb30BaHHE aHATU3UPYIOLIETO CKpEIIUBaHUS JUIS
oIpeJiesIeHUs] TeHOTHUIa 0cooU

OK-01, OK-02,
OK-04
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HpaKaneCKoe 3aHsATHE

Ne 5 Pemenue 3agad Ha ONpPEIEIICHHE BEPOATHOCTH BO3HUKHOBEHHMS HACIEACTBEHHBIX
NPU3HAKOB TIPU MOHO-, JHW-, MOJUTHOPUIHOM M AHAIM3HUPYIOMIEM CKPEIIMBaHHH,
COCTABJICHUE N'€HOTUIIMYECKUX CXEM CKPEILMBAHUSA

Tema 5.2.
CueruieHHOoe
HACJICAOBaHHUE
MIPU3HAKOB

Coaep:xaHue yueOHOro MaTepuaJia

CueruieHHOe  HaciieoBaHue Tpu3HakoB. Pabora T. Moprana mo CIEIUICHHOMY
HaclleJOBaHUI0 TeHOB. HapyleHue cremieHuss T'€HOB B PE3yJbTaTe KPOCCHHIOBEpA.
XpoMOCOMHasi TEOpUS HACIIEJCTBEHHOCTH. | eHeTHuecKrue KapThl.

I'eneruka nosna. XpoMOCOMHOE oOIpezeseHue Moia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHble U reTeporaMeTHbie OpraHu3Mbl. HacnepoBaHue MpPU3HAKOB, CIETIEHHBIX C
10JIOM

IlpakTH4yeckoe 3aHATHE

No 6 Pemenue 3amad Ha ompeneicHUE BEPOSTHOCTH BO3HMKHOBEHHUS HACIIEICTBEHHBIX
MPU3HAKOB TMPHU CLEIJICHHOM HACJEIOBAaHUHU, COCTABIIEHHE T'E€HOTUIIUYECKUX CXEM
CKpEIIMBaHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTHU

Coaep:xaHue yueOHOro MaTepuaJia

N3MenunBOCTh. BUibl H”3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacliecTBeHHas. Ponb cpenpl B
HEHACJICJICTBEHHOW HW3MEHYUBOCTH. XapaKTCPUCTUKA MOAU(DHUKAIIMOHHOW HW3MCHUYHUBOCTH.
BapuannonHssiii psaa v BapuanmonHas kpuBas. Hopma peakiuu npusnaka. KonnuectBeHHbIE
M Ka4yeCTBEHHbIE TIPU3HAKK M UX HopMa peaknuu. CpoiicTBa MOANGUKAITMOHHON
W3MEHYUBOCTH.

HacnencrBeHnast, uiad TeHOTUIUYECKas W3MEHUYMBOCTH. KoMOMHATHBHAs W3MEHYHBOCTD.
Meii03 u MONOBOM mpolecc — OCHOBA KOMOWHATHBHOM H3MEHYHBOCTH. MyTalmoHHAs
M3MEHYMBOCTh. Kiaccudukaiuss MyTaluii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa u
NpUYMHBI  MyTanuii. MyTareHHele (akTopbl. 3aKOH T'OMOJIOTHUECKHX DSIOB B
HacJIeICTBEHHOMN N3MEHUYNBOCTH
H. 1. BaBunoBa

HpaKTl/l‘{eCKOB 3aHsATHE

Ne 7 Pemenue 3ala4d Ha OIIpCACIICHHUC BCPOATHOCTU BO3HUKHOBCHUS HACJICIACTBCHHBIX
IIPHU3HAKOB IPU PA3JIMYHBIX THUIIAX BBaI/IMOJIefICTBHSI T'€HOB, COCTAaBJICHHUC I'€CHOTHIIMYCCKUX
CXCM CKPCIIMBAHUA

Tema 5.4.

ConepxaHue yueGHOro MaTepuaJjia
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T'eneTuka uenoBeka

I'enetuka uenoBeka. Kapuorun uenmoBeka. (OCHOBHBIE METOJbl TEHETUKH 4YEJIOBEKa:
TCHEATOTUYECKUH, OJU3HEIOBBIA, ITUTOTCHETUYCCKUM, OMOXUMUYECKUMA, MOJICKYJISIPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpECIICHHE TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTHIHMPOBaHKE, B TOM uduciie ¢ momonisto [111P-ananu3a. HacnencrBeHusie 3a001eBaHUs
YelloBeKa: TeHHbIe O0Je3HH, OONE3HW ¢ HACIEACTBCHHOW MPEApacioiioKeHHOCTHIO,
XpoMocoMHbIe 0o0s1e3Hu. ComMaTHYeCKue W reHepaTUBHbIE MyTaruu. CTBOJIOBBIC KJIETKH.
[MpuHnMIBl  310pOBOTO 00paza JKU3HH, JUArHOCTUKH, TNPOQPIIAKTHKH H JICUYCHHS
TCHETUYECKUX  OoJie3Hel.  MeOuKO-TeHETHYEeCKOe  KOHCYJbTHpPOBaHHWE.  3HAYCHHE
MEIWIIMHCKOW TEHETUKA B TMPEIOTBPAMICHUM W JICYCHUH TEHETHYECKHX 3a00JICBaHMIA
YyeJioBeKa

HpaKTI/I‘{eCKOC 3aHsATHE

Ne 8 «CocraBiieHne 1 aHaIu3 POAOCIOBHBIX YCJIOBCKA»

Pa3znea 6. DBoaronuon

Has OHoJIOrus

(op]

Tema 6.1.
DBOIIOIMOHHAS
TEeOpHs
U €€ MECTO
B Onosoruu

Coaep:xxanue yueOHOro MaTepuaJia

[IpeanochuIKu BOBHUKHOBEHHUS YBOIFOIIMOHHON TEOpUH. DBOJIOIMOHHASI TEOPUSI U €€ MECTO
B Ouonoruu. BrusHHE SBONIOIMOHHON TEOpUM Ha Pa3BUTHUE OMONOTMM U JIPYTMX HayK.
CauperenbcTBa 3BoonuH. [laneonTonornueckre: nocaea0BaTeabHOCTh MOSIBICHUS BUIOB B
MAaJeOHTOJIOTUYECKON JIETONMUCH, MepexonHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue ¢ayH U GJIop MATEPUKOB U OCTPOBOB. DMOPUOIOTHYECKUE: CXOJICTBA U PA3ITHUUS
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHUE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, pPYAUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTeH y Bcex
YKUBBIX OPTaHU3MOB.

OpomrormonHas Teopus Y. Jlapuna. Ilpenmochiikd BO3HUKHOBEHHUS JapBHHU3MA.
JIBroKymue Cuiabl DBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPHU
OTPaHUUYEHHOCTH PECYpPCOB, HeolpeneiatHHas M3MEHUHMBOCTh, OOpb0a 3a CyIIECTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBonronus

Conep:xxanue yueOHOro MaTepuaJia

Cunrernueckas Tteopus 3Bomonuu (CTI) u e€ OCHOBHbBIE MOJIOKEHUS. MUKPOIBOIIOIU.
[Tomynsmus Kak eTMHAIA BUIA U SBOJTIOINAH.

JBuwkymme cuibl ((aKkTOphI)IBOIIONUU BHIOB B TMpupoje. MyTallMOHHBIA Mpolecc u
KOMOWHATUBHAs M3MEHUYMBOCTH. [lomymnsiiinoHHBIE BOJMHBI U Apeid reHoB. Mzomnsuusa u
murpanus. EctectBeHHBIE 0TOOp — Hampapnstomui  Qaktop dBomonund.  DopMbl

OK-01, OK-02,
OK-04

16



€CTeCTBEHHOTO 0TOOpa. IIpucrocoOieHHOCTh OpraHu3MOB Kak pe3yibTaT 3BOJIOLHUU.
[Ipumepsl npucnocobseHuit y opranu3zMoB. Apomopdo3bl U uAHOaganTauuud. Bug u
BugooOpasoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUA000pa30BaHus: Treorpaduyeckoe,
9KOJIOTHYECKOE

Tema 6.3.
Makpo3BoJironust

Conep:xaHue yueOHOro MaTepuaJia

MaxkposBomtorusi. DopMmbl  IBOMOLMU:  (QUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napauenpHasi. HeoOpaTuMocTh 3BONIOIMU

IIpakTHyeckoe 3aHATHE

Ne 9 «CpaBHeHune BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHIO»
i «Onucanye NpucnocoOJIEHHOCTH OpraHu3Ma U ee OTHOCUTENIBHOTO XapakTepay

Pa3nes 7. Bo3HMKHOBeHMe 1 pa3BUTHE KU3HHU Ha 3eMiie

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Coaep:xaHue yueOHOro MaTepuaJia

JloHay4dHbIE NPEACTABICHUSA O 3apOXKIEHUM >XKU3HU. HaydHble I'MIOTE3bl BO3HMKHOBECHMS
KU3HU Ha 3emiie: abMoTeHe3 M MaHCIepMusl. XUMHUYECKas SBOMONUs. AONOTEHHBIN CHHTE3
OPraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE IIOATBEPKACHUE
XUMHUYECKON 3Boitonuu. HavanbHble sTanbl Ouosnorudeckoi spomtouuu. ['mmoreza PHK-
mupa. dopMupoBaHre MeMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE INPOTOKJIETKH. [lepBble
KJIETKHU U UX 3BOIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie no spaM u nepuojam. Karapxeil. Apxeickas U NpoTepo30HcKast
opbl. [laneosoiickas spa W e€ mnepuonbl: KEeMOpPUNCKUN, OPAOBUKCKHUH, CHUIYpPHUICKUH,
J€BOHCKHM, KAMEHHOYTOJIbHBIN, NIEPMCKH. Me30301cKas opa U €€ NEepUobl: TPUACOBBIM,
IOpCKUii, MenoBou. KaitHo3oMckass 3pa W €€ Nepuojbl: MajJeOreHOBbIN, HEOTCHOBBIN,
AHTPOIIOI€HOBBIN.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mupa.

ConepxaHue y4eGHOro MaTepuaJjia

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CHUCTEMATHUYECKHE
Ipynnbl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa U IeoJOTHYecKuX IpoueccoB. OCHOBHBIE

[Tpoucxoxnenue 3Tanbl 3BOJIIOLMU PACTUTEIBHOIO M KMBOTHOTO Mupa. ApoMopho3bl y pacTeHUd u
9eJoBeKa — KHUBOTHBIX. [losIBNIEHHE, paciBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.
aHTPOIIOTeHE3 OBoyoLMsl  YeJoBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuTue TpelncTaBiIeHUN O
MIPOUCXOXKACHUN 4YeJoBeKa. MeToabl u3ydeHusi aHTpomnoreHe3a. CXOICTBA W pa3IHuuUs
YeIoBeKa W JKUBOTHBIX. CHCTeMaTHYecKOe IIOJIOKEHHE 4YenoBeka. JIBMKYyIIUe CHIIbI
(pakTopel) aHTpomoreneza. HacnencTBeHHas HM3MEHUYMBOCTH W €CTECTBEHHBIH OTOOD.
OOuiecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBJICHUE OPYJHH TPy, MBIIUICHUE, peUb
Tema 7.3. Copep:kaHue y4eOHOTr0 MaTepuaJa

OK-01, OK-02,
OK-04
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OCHOBHBIE CTaaNU
JBOJIOLIUY YEIOBEKA

OcCHOBHBIE CTaJAMM W BETBU HBOJIIOIMU 4YEJIOBEKA: aBCTPAJOMUTEKU, UeIOBEK yMEIbIH,
UYenosek mpsiMoxoasniui, YenoBek HeaHIepTanbCKuid, YenoBeKk pa3yMHbIM COBPEMEHHOTO
tuna. Haxoku MCKOmaeMbpIX OCTAHKOB, BPEMS CYIIECTBOBAHUS, 00JIACTh PACIIPOCTPAHCHHS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UYenosedeckrne pachkl. OCHOBHBIE OOJIBIIUE pachl: €BPOIMEOUAHAS (€Bpa3uiiCKas), HETPo-
aBcTpajoujHasi (dKBaTOpHalibHAs), MOHTOJIOMAHAs (a3uaTcKO-aMepuKaHcKas). UYepTsl
MPUCTIOCOOJICHHOCTH TMPEJICTABUTENICH YEIOBEYECKUX pac K YCIOBHUSM CYIICCTBOBAHHS.
EnunctBo uenoBeueckux pac. Kpurnka pacuzma

IIpakTHYeckoe 3aHsATHE 1
No 10 «Bpems u myTu pacceneHus 4elloBeKa Mo IIaHeTe)
i «[IprcrocoOIeHHOCTh YeIOBEKa K pa3HbIM YCIOBHSM Cpe/bl. BiusHue reorpadudeckoit
cpenbl Ha MOPGhOJIOTHIO U (PU3HOTIOTHIO YETTOBEKa
Pazjen 8. OpranusMsl u OKpy Kaonias cpeaa 4
Tema 8.1. Copep:kaHue y4eOHOT0 MaTepuaa 2
Okonorus DKoJorus Kak HayKa. 3a/laqd ¥ pa3zieibl SKOJIOrMU. MeTo bl 3KOJIOTHYECKUX UCCIIEIOBaHUI.
Kak Hayka. Cpenbl DKOJOTHYECKOEe MHUPOBO33PEHHE COBPEMEHHOTo 4yenoBeka. Cpeapl OOMTaHHUS OpPraHU3MOB:
AKU3HU. BOJHAs,, HA3€MHO-BO3/YIlHAas, IIOYBEHHAs, BHYTPUOPraHU3MEHHAsA. OKOJOTUYECKHE
DKOJIOTHYECKHUE daktopel. Krnaccudukamus skonoruyeckux ¢GakTopoB: abHOTHYeCKue, OWOTHYECKHUE U
(bakTopsI aHTpOIIOTeHHBIC. JIeWCTBHE HKONOTHYECKUX (PAKTOpPOB Ha OpraHU3MbL. AOMOTHYECKHE
¢bakTopsl: CBET, TeMIeparypa, BiaxxHoctb. dortonepuoausm. [IpucnocobaeHust opraHu3mMoB
K JeicTBui0 abmoTtnueckux (aktopoB. buonornueckue putmbl. buotndeckue ¢GakTopsI. OK-01, OK-02,
Buner OMoTHYEeCKMX B3aUMOJICHCTBUIN: KOHKYPEHIMs, XHUIIHHYecTBO. llapazutusm, OK-04, OK-07
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAJIN3M, HEUTpaJIU3M.
3HayeHne OMOTMYECKHX B3aMMOJEHCTBHM Ul CYIIECTBOBaHMS OPraHU3MOB B HPUPOIHBIX
coo011ecTBaxX
Tema 8.2. Coaepxkanue y4eOHOIro MaTepuaa 1
DKOJIOrH4ecKue OKOJIOTHYECKHE XapaKTEpUCTUKU mnonyiasauuu. OCHOBHbIE IOKA3aTeNnd  MOMYJIALUU:
XapaKTepUCTUKHU YHUCIIEHHOCTh, IUIOTHOCTH, POXKJIAE€MOCTh, CMEpPTHOCTb, MHPUPOCT, MHrpauus. JluHamuka
MOMYJISIIIUU YHMCJIEHHOCTH MOMYJISIIMY U €€ perysiius
IIpakTHyeckoe 3aHsATHE 1
Ne 11 «IToncy€T NIOTHOCTH NOMYJISILIMI pa3HBIX BUJIOB PACTECHUI
Pa3nen 9. Cool1ecTBa M DKOJOrHYecKHe CHCTEMbI 8 OK-01, OK-02,
Tema 9.1. | Conepianne yueGHoro marepuaia 2 OK-04, OK-07

18



CooOuiectBa CoobmectBo  opranm3mMoB  —  Ouomeno3.  CrpykTypsl  OuomeHos3a:  BHIOBaf,

OpTraHUu3MOB, MPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-noMmuHaHThl. CBsI3U B OHOIIEHO3E.

HKOCHUCTEMBI Okonorndyeckue cucreMbl (9kocuctembl). Ilonarme 00 »KocucTeMe M OHOTEOICHO3E.
@OyHKIIMOHAIBHBIE KOMITOHEHTBI JKOCHCTEMBI: MPOAYIICHThI, KOHCYMEHTBI, pPEIYICHTHI.
KpyroBopot BemiecTB M MOTOK PHEPTUU B dKOocHcTeMe. Tpoduueckue (MUILIEBbIE) YPOBHU
skocuctembl. [lumieBbie menu u cetu. OCHOBHBIE ITOKa3aTeld 3KOCUCTEMBI: OMoMmacca,
OPOAYKIUS. DKOJOTHUECKUE MUPAMUIBL MPOAYKIHH, YHCICHHOCTH, Ouomaccel. CBoiicTBa
9KOCHUCTEM: YCTOHYMUBOCTb, CAMOPETYIsius, pazButue. CyKieccus

Tema 9.2. Coaeprxanue yueOHOro MaTepuaJa

[Tpupoausie [Ipuponnble 3KOCUCTEMBI. ODKOCHCTEMBI pPEeK M 03€p. ODKOCHCTEMa XBOMHOIO WIU

HKOCHUCTEMBI [IMPOKOJIMCTBEHHOTO  JIeca. AHTpOTIOTEHHBIE ~ HKOCHCTEMBI. ATPOIKOCHCTEMBI.
VYpb6oskocuctembl. buomormueckoe W XO3MHCTBEHHOE 3HAYCHHWE aArpo’KOCUCTEM |
yp6o3kocucteM. buopa3znooOpa3ue kak (akTop yCcTOMUMBOCTH 3kocucteM. CoxpaHEHHe
OMO0JIOTMYECKOro pazHooOpa3us Ha 3emiie

Tema 9.3. Coaep:xaHue yueOHOro MaTepuaJia

buocdepa — Yuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa ouocdepsl. XKusoe

riio0anbpHast BemectBO M ero ¢Gynkmun. OcobeHHocT OHochepbl Kak TI00aTbHOW 3KOCHUCTEMBL

JKOCHCTEMA 3eMITH

JluHaMu4eckoe paBHOBeCHE W oOpaTHas CBsizb B Ouocdepe. KpyroBopoTel BemiectB u
OMOTreOXMMHYECKHE IHUKJIBI 3JIeMEHTOB (yriaepoja, a3oTa). 30HaJbHOCTH OuOChephl.
OcHOBHbIE OMOMBI CYILIN

Tema 9.4.
BiusHue
AHTPOIIOTEHHBIX
(akTopoB Ha

ouochepy

IIpodeccuonaibHO  OpHEHTHPOBAHHOE coAep:KaHHe (COAep:KaAHHE MPHKJIATHOIO
MO/LYJIst)

UYenoseuectBo B Onochepe 3eMiau. AHTpONOreHHble u3MeHeHus B Ouocdepe. [modanbHbIE
sKosiorudeckue mpodiembl. CocylecTBOBaHHE MNPUPOAbI M uenoBeuecTBa. CoxpaHeHHE
Ouopa3zHOOOpa3usi Kak OCHOBa ycroiuuBocTH Ouoceprl. OcHOBa palloOHaIbHOIO
yIpaBJIeHUs] MPUPOJHBIMH pecypcaMH U HX HcCHoib3oBaHUE. JlocTkeHus OUONOTHH U
OXpaHa IPUPOJBI

HpaKTl/l‘leCKOE 3aHsATHEC

Ne 12 «Otx0a6! IPONU3BOACTBAY
WIH «OKOJOTMYECKUE aCIEKThl IPOPECCUOHATBHOM NEATETbHOCTI
i «IIpopunaktruka npodeccuoHaTbHBIX 3a00JIeBaHUN»

IIK'...
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win «BiusiHue MpOU3BOICTBEHHBIX (DAKTOPOB HA OPTraHU3M YEJIOBEKa

Tema 9.5.
Bnusnaue conmanbHO-
9KOJIOTHYECKUX
¢dakTopoB Ha
3JI0pPOBbE YEJIOBEKA

IIpodeccnonasibHO OPHEHTHPOBAHHOE cCoJepkaHue (coleprKaHue
MOYJIs1)

NPHUKJIATHOTO

310pOBbE U €ro cocTaBisAromue. OakTopsl, MOJIOKUTEILHO U OTPULIATENBHO BIUAIOIUE HA
opranusM denoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 30POBbE 4YelOBEKa
(27eKTpOMarHUTHBIE IMOJIsA, OBITOBAs XHMMHA, W30BITOUHBIC WIYMbl, paguanus U T.IL.).
Ananrtanus opraHu3Ma ueinoBeKka K (aktopaMm OKpyxaromied cpenbl. [IpuHIUIBI
(bopmupoBaHus 310poBbecOeperaroniero noseaeHus. Guszndeckas aKTUBHOCTh M 3JJOPOBbE.
buoxumuueckre acieKThl pallMOHAIbHOIO TUTAHUS

IIpakTH4yeckoe 3aHATHE

Ne 3 «YmMcTBeHHas paboOTOCIIOCOOHOCTEY

i «BiusHue abnotnyeckux (akTOpOB HA YEIIOBEKa» (B KAUECTBE TPUTTEPOB, CHUKAFOIIIUX
paboTOCTIOCOOHOCTh, ~ MCIOJB30BATH  YCIOBUS  OCYIIECTBICHHS  MPO(ECCHOHATBLHON
JEeSATeNLHOCTH: IITyM, TeMIIepaTypa, pu3udeckast Harpy3ka u T.J11.)

Pazjen 10. Cesiekuusi OpraHn3MoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Ceneknus
KaK HayKa U Tpolecc

Coaep:xaHue yueOHOro MaTepuaJia

Cenexuus Kak Hayka W IpoLecc. 3apoKIACHHUE CENEeKIUU U aoMmecTukauus. Ydyenue H. .
BaBunoBa 0 meHTpax MHOrooOpasusi M IPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHHid. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. CopT, mopona, mramMM. COBpPEMEHHBIE METOJIbI
cesieKMM. MaccoBblil U MHIMBUAYAIbHBIA OTOOPBHI B CENEKIMM PACTEHUH M >KUBOTHBIX.
OneHka skcTepbepa. BIM3KOPOJICTBEHHOE CKpellMBaHUE — WHOpUAMHI. YucTas JIUHUA.
CkpemmBanue uucThiX JuHHA. [ereposuc, wnmm rubpugHas cwuwia. HepoacTBeHHoe
cKpeuBaHue — ayropuauHr. OtaanéHHas rudpuamzanus u e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 M IOJIy4eHHE MOJUIIONI0B. JlOCTHIKEHUs CENEKIMU PACTEHHM, KUBOTHBIX WU
MHUKPOOPraHU3MOB

Tema 10.2. buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3JAHUA
OcHoBBI pexomOunanTHOM JIHK u Tpancrennbix opranusmon. Kierounas unxenepus. Kierounsle
OMOTEXHOJIOTUHU KYJIBTYPHI. MUKpOKIIOHATIBHOE pa3MHOXEHUE pacTeHui. KnonnpoBanue
BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE M ITHUYECKHE
npo6sembl. 'MO — reneTndyecki MOAUGHUIIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE CoO/ep:KaHHe (CoAepkaHHe MPHKJIATHOIO
brnorexnonornu MO/1YJIfA)

B )KM3HHU U npodeccuu

OcHoBHBIC HaITpaBJICHU COBpCMCHHOﬁ OMOTEXHOJIOTHU B HpO(bCCCI/IOHaJ'IBHOI\/'I ACATCIIBHOCTHU

OK-01, OK-02,
OK-04, OK-07
IIK...

20



YEJI0BEKa. Meronsl OMOTEXHOJIOTHH. OOBEeKTHI OMOTEXHOJIOTHUH. JTHkKa
OMOTEXHOJIOTMYECKUX

U TEHETHMYECKUX OJKCHepuMeHTOB. IIpaBmia moumcka W aHanu3a OMOIKOIOTUYECKOMH
nHpopmaruu

U3 Pa3NUYHBIX UCTOYHHMKOB (Hay4yHas W y4eOHO-HAy4Has JIMTEpaTypa, CPeACTBa MacCOBOM
nHpopmanuu, cetb HTEpHET U 1pyrue)

IIpakTHyeckoe 3aHsATHE 2
No 13 Keiicel Ha aHanu3 WHGOPMAIIMK O HAYYHBIX JOCTHDKCHHSIX B 00JIACTH TE€HETHYECKHX
TEXHOJIOTHH, KIIETOUHOW WHKCHEPUH, MMUIIEBBIX OMOTEXHOIOTHIA.
Ne 14 3ammra keiica: mpeAcTaBleHUE PE3YyIbTATOB pELICHUS KEWCOB (BBICTYILICHUE C
MIPE3CHTAINEH )
Pazpen 11. Pemmenue keiicoB B 00,1aCTH OHMOTEXHOJIOT M 3
Tema 11.1.1. IIpodeccnonasibHO OPHEHTHPOBAHHOE coAep:xkaHMe (comep:KaHMe NPHUKJIATHOTO 1
buorexunonorun MO/1YJIfA)
B IIPOMBIIJIEHHOCTH | Pa3BUTHE MPOMBIIIEHHOW OMOTEXHOJIOTUN U €€ MPUMEHEHHE B YKU3HU YeJIOBEKa, MOUCK U
aHau3 UHQOpPMAIMK U3 Pa3INYHbIX UCTOYHUKOB (HaydHas W yuyeOHO-Hay4dHas JUTepaTypa,
CpeacTBa MaccoBoil nHpopmaluu, cetTh IHTepHeT u apyrue)
Tema 11.1.2. IIpodeccnonanbHO OpHEHTHPOBAHHOE cojep:kaHue (CoAep:KaHUe TPHKJIATHOIO
CoruanbHo- MOIYJIs1)
dTHYECKHE acnekTel | [IpakTuyeckue 3aHATHSA 2 OK-01. OK-02
OMOTEXHONOTHH Ne 15 Keiicel Ha aHanu3 HHPOPMALIMU 00 STUUECKUX ACHEKTaX Pa3BUTHUSA OMOTEXHOJIOTHil (110 OK-0 4” OK-O7’
MUHU-TpYIIIaM). IK...
Tema 11.1.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/AepkaHHe (COAepKaHHE NPHKJIATHOIO
buorexnonornu MO/1YJIfA)
U TEXHUYECKUE IIpakTHYecKkne 3aHATHS 2
CHUCTEMBI Ne 15 Keiicel Ha aHanu3 MHQOpPMALMM O pa3BUTUM OUOTEXHOJOTUH C NPUMEHEHHEM
TEXHUUYECKHUX CHCTEeM (TI0 MUHU-TPYIIIaM).
Pa3Butne OMOTEXHOJNOTMH C TIPUMEHEHHUEM TEXHUYECKUX cucteM (OHOMHXKEeHepHs,
OouonHdopmaTika, OMOHMKA) M HX TNPUMEHEHHE B JXU3HU YEJIOBEKAa, MOMCK M aHaJIN3
nH(pOpMallUM U3 pa3IMYHbIX HCTOYHUKOB (HaydyHas W ydeOHO-HaydHas JHUTepaTypa,
cpeAcTBa MaccoBor MH(pOpMaLuH, ceThb IHTEpHET U Apyrue)
IIpome:xxyTouyHas arrecranus. aud@epeHIMPOBaHHbINA 3a4eT 2
Bcero: 72

21



3. YCJIOBUSA PEAJIM3ALIIMHU ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O
IMPEJIMETA

3.1. [Ins peaqu3anum NporpaMmMbl NpeaMeTa J0JKHbI ObITh MPeLyCMOTPEHbI CJIeaylolue
crenuaJbHble MOMeIeHUs:

Kabuner «buonorumy», ocHamieHHbI 000pynoBaHueM: MeOelb, T0CKa, MEJ, HarJsIHbIE
nocoOust (KOMILJIEKTHI YYEOHBIX TaOJMI], IJIAKaTOB), TEXHHUYECKHUMHU CPEJACTBAMU OOYYCHHS:
KOMIIBIOTEP C YCTPOHCTBAMU BOCIIPOU3BEACHHUS 3BYKa, PUHTEDP, MYJIbTUMEIUUHBIN TPOEKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep i Mpe3eHTAIA.

JlaGoparopusi, oCHalIeHHass 00OPYAOBAaHHEM JJIsl MPOBEACHUS 3aHATUN: MUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETD, JIabopaTopHas nmocyaa (IpoOUpKH, MOJICTABKYU JJIsl IPOOHPOK, MUHIIETHI,
IECOK, CTYNKH C MECTHKAMH, IPEIMETHBIE U IOKPOBHBIC CTEKJIA, CTEKJSHHBIC MAJIOYKH,
npenapoBalibHbIE UTJIBI, (QUIBTpOBaJbHAs Oymara (cayneTku), CTakaHbl) THIEPTOHUYECKUN
pacTtBop xJyiopuna Hatpusi, 3%-HbIl pacTBOp MEpOKCHIA BOAOPOJA, PacTBOpP iona B HOIUCTOM
KaJlu¥, TTUIEepUH, KIyOHU KapTodens, JIUCT 30AeH KaHAACKOH, Mo/ psOUHBI OOBIKHOBEHHOMN
(psaOMHBI WM TOMATA), TyK permyarbiii, pa3Be/IcHHbIC B BOJIE JPOXIKHU);

3.2. UndopmanuonHoe odecrieyeHne peaau3aunu NporpaMmbl

Jns peanu3anuu mporpaMmbl  OMONIMOTEYHBIH (OHJ 00pa30oBaTEIbHON OpraHU3aIud
JIOJDKEH MMETh TeYaTHbIC W/ 3JIEKTPOHHbBIE 00pa30oBaTeIbHbIe M HHPOPMAITMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JIJISl UCIIOJIb30BAHUS B 00pa30BaTEIbHOM IIPOLIECCE, HE CTaplle IMATH JIET ¢
MOMEHTA U3JIaHUsl.

PexomeHnnyembple  MedaTHble M3/aHUS 1O  peaau3anuu  o0IeoOpa3oBaTebHON
JUCLUTUIMHBI TPEJCTABICHBI B METOJUUECKUX PEKOMEHIALUAX [0 OpraHu3alul 00ydeHHsl.

NudopmanuonHoe

o0ecneyeHneOcHoBHAs JUTEPATYpa

1. 3axapos B.B., C.I'. Mamonros C.I'., Conun H.W. O6mas 6uonorus: Y4e6. s
10-11 xn. oOmeobpaszosar. yupexaenuit. — M.: JIpoga, 2011.

2. 3axapos B.b., C.I. MamonToB C.I'., Conun H.W. O6mas 6uonorus 10 k.
Pa6ouas teTpans. — M.: JIpoda, 2011.

3. Kawmenckuii A.A., Kpukcynos E.A., Tlaceunuk B.B. O6mas 6uonorns. 10-11
k1. — M., Ipoda, 2021.

4. KoncrantuaoB B.M., Ps3anoBa A.Il. O6mas Ouonorus. Yue6. mocoduemns
CIIO. — M., 2002.

5. Cusornazos, B. 1. C34 Buonorus : O6mast 6uonorus. 10 k1. ba3ossrit
ypoBeHs : yueOnuk / B. U. CuBornazos, U. b. Aradonosa, E. T. 3axapoBa. — 6-e u3n.,
uctp. — M. : [Ipoda, 2018. — 254, [2] c. : um.

6. Ilonomapena WU.H., Kopuunosa O.A., Jlomununa E.H. O6mas 6uonorus.10
k1. YueOHuk. — M., Benrana-I'pad, 2002.

7. Tlonomapena W.H., Kopuamnosa O.A., Jlomummra E.H. O6mas 6uonorus.11
k1. YueOHuk. — M., Benrtana-I'pad, 2002.

8. UYe6nnues H.B. Buonorus. Yuebnuk s Ccysos. — M., 2005.
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JlonoIHUTeIbHAS JINTEpaTypa

1. Koucrantunos B.M., Ps3ano A.I'., ®aneeBa E.O. O6mas 6uonorus. — M.,
2011

2. Benses J.K., Jpvmun I'.M., Pysumckuii A.O. O6mias 6uonorus. — M., 2000.

3. 3axapos B.b., MamontoB C.I'., Cusormazos B.M. Buomorus. O6mue
3aKoHOMEpHOCTH. — M., 1996.

4. JNapsun Y. Ilyremectsue Ha kopabie «burab» / Y. Jlapsun. — M.: MeIcib,
1978.

5. Japsun Y. BocmoMMHaHKs O pa3BUTUM MOEro yma M xapakrepa // Jlapsun Y.
Counnenus. T. 9. — M.: U3garensctBo AH CCCP, 1959.

6. Jlapsun Y. IIpoucXokaeHHEe BHOB IMYTEM E€CTECTBEHHOrO OTOOpa: KH. s
yauutens / Y. Jlapsun; mox pea. A.B. SI6mokosa, .M. Meanukosa. — M.: IIpocBerienue,
1986.

7. Joxuns P. Drouctuueckuii ren / M.: Mup, 1993.

8. I'pun H. Buonorus. B 3 1. / H. I'pun, V. Crayr, J. Taitnop. — M.: Mup,
1990.

9. Ecpkos K.IO. Mcropus 3eMIM ¥ KM3HH Ha Hel: OT xaoca 10 yejoBeka /
K.1O. EcekoB. M.: HII DHAC, 2004.

10.Menuukos 5.M. Axcuomsl 6uosnorun / 5.M. Mennukos. M.: 3nanue, 1982.

11.Menuukor .M. Buosorus: (hOpMBI U YPOBHHU KU3HH: ITOCOOHUE VIS yYaAIIUXCS
/ B.M. MenuukoB. M.: IIpocemenue, 2006.

12.06mas 6uonorus: yued. s 10-11 k1. 061e06pa3oBar. yupesKaeHuii: mpodui.
yposenb / o pea. B.K. Illymuoro u I''M. JIpimmiuna. — M.: TIpocsernienue, 2006.

I[I/I)IaKTI/I‘{eCKI/Ie nocoous u CIIPaBOYHLIC U3JAHUSA

I.MCTOI[I/ILICCKI/IG MaTCpHraJibl, IJIaHbl U KOHCIICKTBI YPOKOB, IIPE3CHTALIUN KYPOKaM,
Pa3INYHBbICTCCThI, HHAUBHUAYAJIbHBIC 3a/IaHUS.

IHepuoauyeckue n3xaHus
1. BectHrk GHOTEXHOJIOTHH B (PU3HKO-XUMUUECKO# Onoorun uMm. FO.A.

OBYHHHHKOBA
2. XKypuan Cubupckoro ¢enepaibHoro yuupepeurera. buosorus

3. Poccuiickuii MequKO-OMONornueckuii BecTHUK umenu akanemuka U. I1. [TaBnosa

— ISSN 0204-3475

4. Y4eOHO-METOINIECKUE MATEPHAITBI ITO OHOJIOTHI
5.06mue mpobiieMsl Ouonoruu 34.
6.00mas sxosorusi. buonenonorus. I'mapoduonorus

7.Ycnexu coppemenHoi ononorun .— ISSN 0042-1324

DJIEKTPOHHBIE 00pa30BaTe/IbHbIC PECypPChl

WwWw. WwWw. sbio. info (Bcs Guomnorusi. CoBpeMeHHast OMOJIOTHS, CTaThbU, HOBOCTH,0MOIHOTEKA).
www. window. edu. ru (EnuHoe okHO JocTyma K 00pa3oBarebHbIM pecypcamHTEepHETA

1o OMOJIOTHN).

www.5ballov. ru/test (Tect asst aOUTYpUEHTOB 1O BCEMY IIKOJILHOMY KypCyOHOJIOTHH).
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http://www/
http://www/
http://www/

WWW. vspu. ac. ru/deold/bio/bio. htm (TerekoMMyHHUKAITMOHHBIE BUKTOPHHBI TOOHOJIOTHH —
9KOJIOTHH Ha cepBepe BOpOHEKCKOro yHUBEpCUTETA).

www. biology. ru (buosiorust B OTKpbITOM KOJUTeHKe. CaliT COACPIKUTIICKTPOHHBIN
yueOHuk mo 6uosoruu, On-line tectsr).

www. informika. ru (37aeKTpoHHBIH Y4eOHHUK, OOIBIION CITUCOK MHTEPHET-

peCypcoB).

www. nrc. edu. ru (buosnornyeckast kaptTuHa Mupa. Pasjen KOMIbIOTEpHOTOy4eOHUKA,
pa3paboTaHHOro B MOCKOBCKOM IOCY/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).
Www. nature. ok. ru (Penkue u ncyesaromue xuBoTHble Poccuu — mnpoekt
Dxonoruueckoro 1earpa MI'Y um. M. B. JlIomoHocoBa).
www. kozlenkoa. narod. ru ([Iis Tex, KTo yYUTCS caM M YYHT APYTHX; OYHO HIUCTAHIIHOHHO,
OMOJIOTHH, XUMUH, IPYTHUM IIPEIMETAM).
www. schoolcity. by (buonorus B Borpocax u oTBerax).
www. bril2002. narod. ru (buosorust s mKonIbHUKOB. KpaTkasi, KOMIIaKTHas, HOJIOCTATOYHO
noipoOHast mH(opmarys 1o pazaenam: «Oomas ouonorusy, «bortanukay,
«3oomorusy, «UenoBex»).
- buonorus [OnexkTpoHHbIl pecypc]: [cailT]. — DneKTpoH. naH. — Pexum
nocryna:https://dic.academic.ru/dic.nsf/ruwiki/55
- buonorus [OnexkTponHslii pecypc]: [caldT]. — DneKTpoH. AaH. — Pexum
nocryma:http://biology.su/biology
- buonorus: Yueonuk s 10-11 xmaccoB. [DeKTpOHHBIN pecypc]: [caiT].
—DnexTpoH. naH. — Pexxum nocryma: http://tepka.ru/biologialO-1

DJIeKTPOHHBbIE HH(POPMALMOHHBIE PeCypPChI
http://www.altai.fio.ru/projects/Group4/potok13/site/index.html
http://nrc.edu.ru/est/

http://www.livt.net/
http://bio.1september.ru/
http://evolution.powernet.ru/
http://dronisimo.chat.ru/homepagel/ob.htm
http://www.sci.aha.ru/biodiv/index.htm
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http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
https://dic.academic.ru/dic.nsf/ruwiki/55
http://biology.su/biology
http://tepka.ru/biologia10-1
http://www.altai.fio.ru/projects/Group4/potok13/site/index.html
http://nrc.edu.ru/est/
http://www.livt.net/
http://bio.1september.ru/
http://evolution.powernet.ru/
http://dronisimo.chat.ru/homepage1/ob.htm
http://www.sci.aha.ru/biodiv/index.htm

4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTATOB OCBOCHMSI 0011€00pPa30BaTeIbHOM AU CIIUTIIUHBI

KoHTposib 1 oneHka pe3ynbTaToB OCBOCHHS 00111€00pa30BaTeIbHON JTUCIUTIIIMHBI
PACKpBIBAIOTCS Yepe3 AUCITUIUTMHAPHBIE PEe3yJIbTAaThl, HANPaBICHHBIC Ha (DOPMUPOBAHHE
o0muXx W MNpoPecCHOHANBHBIX KOMIIETEHIIMM 1O pas3feliaM M TeMaM COJIep KaHUs

yueOHOro MaTepHana.

Oob6masi/mpodeccnoHabHasA Pa3pen/Tema Tun OIICHOYHBIX
KOMIIeTeHIN S MeponpusiTHs

OK 01. Bsibupats cnoco6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxaeHue mo Bonpocam
pemICHusA 3aja41 | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | JICKIIUK

po(heCcCHOHATILHOM 8.1, 8.2, 9.1-9.3 3amojHeHHEe  CPaBHUTEIbHBIX
JCATENBHOCTH NPUMEHHTENBHO | o g1 /2 g 5[T-0/c. 10.1 TaOJIHIL

K Pa3IMYHBIM KOHTEKCTaM ’ ’ > | TecTtupoBaHue

10.2, 10.311-o/c, 11.111-0/c VerHbii ompoc

NunuBunyansHas
camocTosiTelbHas paboTa
[IpencraBieHue  pe3ysbTaToOB
NPAaKTUYECKUX padboT
KonTtposnbHbie paboTbl

3amuTa TBOPUYECKUX padoT

3amuTa WHIUBUIYaJIbHBIX
MIPOEKTOB
Brinonnenune 3alaHuHA
MMPOMEXKYTOUYHOM aTTECTAUH
OK 02. UcnonwszoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemas JUCKyCCHs 1O
COBpPEMEHHBIE cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEeKIHU
MOKCKa, aHanmM3a | 71.73 81, 8.2, 9.1-9.3, Pa3paboTka MeHTanbHOMN
u P UH()OpPMAIMOHHBIC 102, 10.311-0/c, 11.1IT-0/c 71abopaTOPHBIX paboT
TEXHOJIOTUH ISl BBIMOJHEHUS [IpencraBieHne pe3ynbTaToOB
3a/1a4 npodeccuoHaIbHOM MPAKTUYECKUX paboT
JESITEIbHOCTH [IpencraBieHne yCTHBIX
COO0IIIeHUH ¢ pe3eHTalueH,
MOJrOTOBJIEHHBIX 110 MIEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
pero iaBaTeseM
OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyx1eHE IO BOIPOCaM
B3aWMOJICHCTBOBATh U | 43,51-54,6.1-6.3,7.1-7.3, | AeKuuu
paboTaTh B KOJJICKTUBE U 8.1, 8.2, 9.1-9.3, | IIpencrasnenue  pesynbTaToB
KOMaH/Ie 9.4M-o/c, 9.5M-o/c, 10.1, | MPAKTHYECKMX pabot

3amuTa TBOPUYECKHUX padoT
3amura WHIUBUIYATBHBIX
MIPOEKTOB

OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6¢cyxeHue o Bonpocam
COXPaHCHHUIO OKpyxaromen | 41-4.3, 5.1-5.4, 6.1-6.3, | leKuuu

10.2, 10.311-0/c, 11.1I1-0/c

25



CpeIbl, PECypCOCOEPEKEHUIO,
MPUMEHSATH 3HAHUS
00 W3MCHCHUU KJIuMara,
TIPUHITUTIBI OCpEIKITUBOTO
MPOU3BOJCTBA,  APPEKTUBHO
JIEMUCTBOBATE

B YPE3BBIYAMHBIX CUTYALUAX

7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.411-0/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

3anoJyiHeHHe
TalJIHI]
TectupoBanue
VYcrHblii onpoc
JIMKTaHT Ha WCNOJb30BaHUE
apryMeHTOB, OHOJIOTMYECKOM
TEPMHUHOJIOTMH U CUMBOJIMKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3ynbTaToOB
NPAaKTUYECKUX paboT
KonTponbHbie paboThl

3amuTa TBOPUYECKUX padoT
3amura WHIUBUAYaTbHBIX
IIPOEKTOB

Brinonnenue 3aganuii
MIPOMEKYTOYHOM aTTECTALIKU

CpPaBHHUTCIIbHBIX

IIK...
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