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1. O6uue mo10xKeHus

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PaGouass mporpamma  y4eOHOM  JUCHMIUIMHBI ~ SBISETCS  YacThIO  OCHOBHOM
npodeccnoHabHOM 00pa3oBarenbHON nmporpamMmbl B cootBercTBUU ¢ PI'OC 1o crnenuanbHOCTH
CIIO 09.02.11 Pa3paboTka 1 yrpaBjiIeHHE TPOrPAMMHBIM 00€CTICYCHUEM.
Pabouas nporpamma yueOHON AMCHUIUIMHBI HUCIIOJIB3YeTCsl B MPoQeccuoHaIbHOM 00pa3oBaHuH,

rac HeO6XOI[I/IMBI 3HaHWA U YMCHUS B COOTBCTCTBYIOHlefI 00J1aCTH.

1.2. MecTo IMCHMILIMHBI B CTPYKType OCHOBHOH mNpodeccHOHAIbHON 00pa3oBaTebHOM
NPOrpaMMmsblI

Ob6meobpazoBatenbhas aucuumiuHa bJ[.10 «buonorus» BXoauT B 00s3aTeNbHYIO YaCTh
00111e00pa30BaTeIbHOT0 LKA 00pa30BaTENbHOM IMpOrpaMMbl IOATOTOBKH CIIEUATUCTOB
cpeanero 3BeHa no cnermaigbHocTH CITO 09.02.11 Pa3paboTka u ynmpaBieHHE HPOTPaMMHBIM

00ecre4eHneM U COIIPOBOXKACHUE NH()OPMALIMOHHBIX CUCTEM.

1.3. Heap 1 3a71a4u y4eOHOIH JTUCHUNIHHBI
Ilenpto ocBoeHUs y4eOHOW IUCHUIUIMHBI «buojorus» sBusercs (OPMHPOBAHHUE Y
CTYJICHTOB HaYYHOTO TMPEJCTaBICHUS O JaHHOW AUCIUIUIMHE.
3ajaun U3y4eHus: JUCHUILIIUHBI:
- OBJaJieHue 0a30BBIMU pa3/ieaMu OUOJIOTHH;
- OTIpPE/ICNICHNUE U YIIOPSI0YCHHE HEOOX0IMMOT0 00beMa HHPOPMAIIHH;
- OCBOEHHUE HABBIKOB HCIIOJIB30BAHMS CIIPABOYHOMN U CTICIIUATBHOM JTUTEPATYPHI.
TpeboBanus K pe3ynbTaTaM OCBOSHUS AUCIUILIHHBIL:
- 3HaHWE OCHOB JUCIMIUIMH, HAa KOTOPBIX Oa3upyercss gaHHas
JTUCIIUTIIINHA;

- TOTOBHOCTb K NPUOOPETEHNIO HOBBIX 3HaHUH.



1.4. IlnanupyemMble pe3yJbTaTbl 00y4eHHs MO AUCHHUIINHE

Ko u IInanupyemMbie pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

HAaHMeHOBaHHe

(l)OpMI/lpyeMbIUX Oo6ue JucHuNIMHAPHbIE

KOMIIeTeHI U
OK O01. BwiOupats | JIuuHOCTHBIE pe3yabTaThl JOJKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBaHHOCTH 3HAHMK O MECTE€ U POJIM OHMOJIOTHH
CHOCOObI  pelIeHUs | TPYAOBOI'O BOCIIMTAHUS: B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOM TPaMOTHOCTH
3a/1a4y - TOTOBHOCTh K TpPYAY, OCO3HaHUE IIEHHOCTHM MAacTEepPCTBA, | UYeJIOBEKa sl PEHICHUS )KU3HEHHBIX TPOOIIEeM.
npoeCCHOHATBPHON | TpyAoIooue; I1P6 2. ChopMuUpOBaHHOCTH YMEHHSI PACKPBIBATH COJCpIKaHHE
e TEIbHOCTH - TOTOBHOCTh K AKTUBHOHM JAEATEIbHOCTH TEXHOJOTMUECKOH | OCHOBOIONAralouMX OWOJIIOTUYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTb | KU3Hb, KIJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, THOMYJALHUSA,
K pa3IUYHbIM | MHULUUPOBATH, INIAHUPOBATh U CAMOCTOATEIBHO BBINOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JeSITeIbHOCTD; U TpeBpallleHue DSHEepruu), Tromeocras (camoperyisuus),

- HWHTEpeC K pasimmuyHbiM cdepam mnpodecCHoHAIbHON
JIeSITCIIEHOCTH.

MeranpeaMeTHbIe PE3yIbTaThl JOJKHBI OTPAXkKaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNbHO (HOPMYIHUPOBATh U aKTyaJIM3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM NPHU3HAK WU OCHOBAHMS
JUTISL CpaBHEHUS, KilacCu(UKaIy U 0000IIEeHHMS;

- ONIPEACIIATH LIeNIN AeATENbHOCTH, 33/1aBaTh TapaMeTPhI

Y KPUTEPHUU UX TOCTHKCHHS;

- BBIIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B paCCMaTPUBAEMBIX SIBJICHUSX;
- BHOCHUTb KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB

ACATCIIBHOCTb, OICHHWBATH
oeJIsAM, OLNCHUMBATH  PHUCKHU

OuocuHTe3 Oelika, CTPYKTYpHAash OpraHU3allusi >KUBBIX CUCTEM,
JUCKPETHOCT, caMOperyJsius, CaMOBOCIIPOU3BEICHUE
(penponykius), HaCJIEZICTBEHHOCTD, WU3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBASI OPraHU3aLU.

I1P6 3. CdopMupoBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KaHHE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MIPOUCXOXKJACHUS )KU3HU U YEIIOBEKA.

I1P6 4. ChopMupoBaHHOCTb YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATaloIIMe OMOTOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Menpnensa, T. Moprana, H.W. BaBumnoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanunibl ux TpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

ITP6 5. TlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJOB
Hay4YHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

Y OMHCAHMS JKUBBIX CHCTEM, ITPOIIECCOB U SIBJICHUH; OpraHU3alNH




MMOCJIEACTBUM JCATCIbHOCTH,

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIHLCKON

U TNPOCKTHOW JICATEIBHOCTH, HABBIKAMHU pa3pericHus
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIC CBS3H

Y aKTyaJTU3UpOBATh 33]1a4y, BBIIBUTATh TUTIOTE3Y

€c pCIICHHS, HAaXOIUTh apryMEHTHl JUIsl JIOKa3aTebCTBA
CBOMX YTBEPXKICHHM, 3a/laBaTh IapaMeTpbl M KPUTCPUU
peILCHUS;

- QHAJIM3WPOBAThH IIOJIYYCHHBIC B XOJAC PCIICHUS 3aJa4u
pe3yJbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3padaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
UMEIONTUXCS MAaTEPUATBLHBIX M HEMAaTEPHAILHBIX PECYPCOB;

-- YMETbh NIEPEHOCUTH 3HAHHS B TTO3HABATEIIbHYIO

U TIPAaKTHYECKYIO O0JIACTH KHU3HEACITCITLHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0JacTei;

- BBIBUTaTh HOBBIE WJEH, MpeajgaraTb OpPHUTHHAIbHbBIE
MOJIXOJTBI U PEIICHUS

U TPOBEICHHUS OWOJIOTUYECKOTO HKCIEPUMEHTA, BbIIBUKCHUS
TMIIOTE3, BBIBIEHUS 3aBHUCHUMOCTU MEXIY HCCIEAyeMbIMU
BEIIMYMHAMM, 00BsICHEHUS MOJTy4EHHBIX pe3yabTaToB
U (opMynupoBaHMsS BBIBOJAOB C HCIOJIB30BAHUEM Hay4HBIX
MIOHSATUN, TEOPUH U 3aKOHOB.

I1P6 6. CchopMupoBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIE
NpPU3HAKH  BHUPYCOB, KIETOK MPOKAapUOT U  DYKAPHOT;
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, BH/[IOB,
OMOreoLEeHO30B U IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHA
BEIIECTB W MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
IUTACTHYECKOTO ¥ DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, MeH03a, OIUIOAOTBOPEHMS, PA3BUTUS M DPAa3MHOXKEHUS,
VHAMBHUIYaJIbHOTO Pa3BUTUsI OpraHu3Ma (OHTOreHesa), 0opbObl 3a

CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUA000pa30BaHMUS,
NPUCTIOCOOICHHOCTH OPTaHM3MOB K Cpeie OOMTaHWs, BIUSHHSA
KOMIIOHEHTOB ~ 3KOCHCTEM, AQHTPOIIOTEHHBIX ~ W3MEHEHHH

B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEILIECTB U MpeBpallleHNe IHepruu B buocdepe.

[IP6 7. CdopMUpPOBAaHHOCTb YMEHHUS MPHUMEHSTH [OJIYyYEHHbIE
3HaHUS U1 OObSICHEHHs] OMOJIOTMYECKUX IPOLECCOB U SIBICHUM,
JUTSL IPUHSTHS TPAKTHYECKUX PEHICHUH B MIOBCETHEBHOMN JKU3HU

c 1enblo oOecreyeHHs O€30MAaCHOCTH CBOEro 370pOBbI U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHHS 30pOBOTO 00pasa
KHU3HH, HOPM TPAaMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOTHON
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIB30BAHUS TOCTHKEHHN
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUH Ui palOHAJILHOTO
MIPUPOIOTIOITBE30BAHHS.

I1P6 8. CdopMupoBaHHOCTb yMEHHUsS pelaTb OHOJIOTHYEeCKHe
3aJ]auM, COCTABIISTh TCHOTHITMIECKHE CXEMBI CKPETIIUBAHHS

JUI pasHbIX TUIIOB HACJEIOBaHUS IPHU3HAKOB Y OPIraHU3MOB,
COCTABIIATH CXEMBI MEPEHOCA BEIIECTB M SHEPTUH B IKOCHCTEMaX
(uenu nUTaHMs, MUIIEBbIE CETH).




I[MP6 9. CdopmMupoBaHHOCTh YMEHHI KPUTHYECKH OIEHUBATH
uH(bOpMaIMI0  OMOJIOTUYECKOTO  COJIEPXKaHUA, BKIIOYAIOUIYIO
TICEB/IOHAYYHBIC 3HAHHUA W3 PA3JIUYHBIX HCTOYHHUKOB (CpEACTBa
MaccoBOM HMHGpOpMAIUMKM, HAyYHO-TIONYJSPHbIE MaTepHalibl);
UHTEPIPETHPOBATD THYECKHE ACTIEKTHI COBPEMEHHBIX
UCClIeJIOBaHUM B  OWOJIOTMH, MEAMIHMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  IIO0AJMbHBIE  JKOJOTMYECKHE  IPOOJIEeMbI
COBpEMEHHOCTH, (OpPMHUPOBATH IO OTHOIICHUID K HHUM
COOCTBEHHYIO TIO3UIIHUIO.

ITP6 10. CdopmupoBaHHOCTH YMEHHI CO3/1aBaThb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHMSI Ha OCHOBE OMOJIOIMYECKOMN
uHbOpMallMl M3  HECKOJIbKMX  HCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN amnmapar 0MoJ0ruu

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpecTBa MOUCKA,
aHanmm3a

¥ MHTEPIIPETAIUH
UHpOpMaLUU

U UTHPOpPMAIMOHHBIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32144
npodeccuoHanbHOM
JeSITeTbHOCTH

JIMuyHOCTHBIE PE3yNbTaThl [JOJDKHBI OTpa)kaTb B YAaCTHU:
[EHHOCTH HAyYHOTO IMO3HAHMS:

-c(hOPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOMN
NOPaKTUKM,  OCHOBAaHHOIO  Ha  Juanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B IIOJIMKYJIBTYPHOM MHDE.

MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAXKATh:
OBnajieHne yHUBEPCAIbHBIMU y4eOHBIMU MO3HABATENbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJaJeTh  HaBBIKAMU  TMOJY4YEHHUS  HHPOpMAIH
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYIIECTBIIATD TIOHCK, aHaJIn3, CHUCTEMATH3ALNIO

U MHTEPIPETALNIO0 WHPOPMALIUU PA3IUYHBIX BUJOB U (HopMm
MpeJICTaBICHMUS;

- OLIGHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh WH(pOpPMAINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaMm

I1P6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POITU OUOIOTHH

B CHCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOW TPaMOTHOCTH
YeloBeKa JJIs PelIeHuUs KU3HEHHBIX MPoOIeM.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS MPUMEHSTH IMOJIYYEHHbIE
3HaHUS U1 OOBbSICHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHON JKU3HU

c 1enblo oOecrieyeHHs O€30MAaCHOCTH CBOEro 3J0pPOBbI U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHHS 30pOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIB30BAHUS JOCTHKEHHN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palMOHaJIbHOTO
MIPUPOIOTIOITB30BAHHS.

ITP6 10. CdopmupoBaHHOCTH YMEHHUH CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE OMOJIOrMYECKOM
uHboOpMallMM M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
WCIOJIb30BaTh MOHSITUIMHBIN anmapar Ouosoruu




OK 04. DddexTrBHO

JImyHOCTHBIE pe3yibTaTbl MOOJUDKHBI OTpPaXaTb B YaCTH:

I1P6 5. IlpuobpeTeHre OmMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB

B3aMMOJICIICTBOBaTh | LIEHHOCTH HAy4YHOIO IIO3HAHMs: OCO3HAaHME LEHHOCTH | HAYYHOrO IO3HAHMs, HCIIOJIb3YeMbIX B OMOIOrUU: HAOMIOAECHUS U
U paboTathb HAayyHOW  JIeATENbHOCTH, TOTOBHOCTb  OCYILECTBISATH | ONKUCAHUS JKUBBIX CUCTEM, MPOLIECCOB U SABJICHUIN; OPraHU3allU U
B KOJUIEKTHBE IPOEKTHYIO U HCCIIEI0BATENBCKYIO NESTEIbHOCTD | IPOBEAECHUSI  OMOJOIMYECKOIO  SKCIEPUMEHTa,  BbIIBHKCHMS
U KOMaHJie WMHAUBUAYAJIbHO U B FPYyIIIE. TUIOTE3, BBIABICHUS 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU

MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKATh: BEJINYMHAMU, OOBSCHEHUS IIOJIYYEHHBIX Pe3yJbTaToOB

OBnanenue YHHUBEPCAIbHBIMU KOMMYHHKATUBHBIMH | U (DOPMYTUpPOBaHMS BBIBOJOB C HCHOJb30BAHUEM HAYYHBIX

NeUCTBUAMMU: HOHATHH, TEOPUH U 3aKOHOB

0) cOBMECTHasl 1€ TEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/HOM

Y MH/IMBU1yaJIbHOM paboThI;

- OpUHUMATh  LEId  COBMECTHOM  JEATEeNbHOCTH,

OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS

O €€ JIOCTWXKEHHIO: COCTaBJIATh IUIaH  JICHCTBHIA,

pacopeneniaTb pojid € Y4eTOM MHEHMM Y4YacCTHHUKOB

00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI
OK 07. JInuHOCTHBIE pe3ynbTaThl JOJDKHBI oTpaxkath B 4actu: | [IP6 5. IlpuoOpereHue ompiTa MPUMEHEHHUS] OCHOBHBIX METOJOB
CopeiicTBoBaTh HKOJIOTUYECKOTO0  BOCHUTAHUA: -  C(HOPMHUPOBAHHOCTH | HAYYHOTO MO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS
COXPaHEHHUIO 9KOJIOTMYECKOM KYJIbTYpbl, IOHUMaHUE BIUSHUS COLMAIbHO- | U OIMUCAHMS KHUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN; OpraHU3aliu
OKpYyXKaroIen HSKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHOM U TPOBEJCHUS OUOJOTHYECKOT0 HKCIEPUMEHTA, BbIIBUKECHUS
cpenpl, U COLMAIbHON Cpefbl, OCO3HAHUE IJI00AJILHOTO XapakKTepa | TUIOTE3, BBISBICHUS 3aBUCHUMOCTH MEXIy HCCIEAYEeMbIMU
pecypcocOepeXeHrn | SKOJIOIMYECKHX MpoOieM; BEJINYMHAMH, OOBSCHEHUS OJYYECHHBIX PE3yJIbTaTOB
10, IPUMEHSATH - IUIAaHMpPOBaHME W  OCYLIECTBJIEHHWE JEWCTBUH B | M (OPMYIMpPOBAaHUS BBIBOJAOB C HCIOJIb30BAaHUEM HAYUHBIX
3HAHUA OKpYXKaloIlled cpelle Ha OCHOBE 3HAHMs LI€JIEH YCTOMYMBOTO | IIOHATUMN, TEOPUH U 3aKOHOB.

00 U3MEHEHNH

Pa3sBUTHA YCIIOBCUCCTBA,

I[TP6 6. CchopMHpPOBAaHHOCTh YMEHHSI BBIJICISTH CYIICCTBCHHBIC

KJIMMATa, IPUHIUIIBL | - AKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCAIIMX BpEHd | IPU3HAKM  BHUPYCOB,  KIETOK  IIPOKAPUOT U DYKAPHUOT;
OepeKIMBOro OKpYXKaroIlen cpene; OJIHOKJIETOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
IIPOU3BOJICTBA, - yMeHue IIPOTHO3UPOBATH HeOJIaronpusITHbIE | OMOT€OIIEHO30B U 3KOCHCTEM; OCOOCHHOCTH MPOLIECCOB OOMEHa
3¢ dexTuBHO 9KOJIOTMYECKHE MOCJIEACTBUS MPEINPUHUMAEMbIX JIEHCTBHI, | BEIECTB M MPEBpAIEHHUs] SHEPrUu B KIETKe, (OTOCHUHTE3A,
JIeCTBOBATH [Ipe0TBpalaTh UX; IUTACTUYECKOTO W JHEPreTM4eckoro oOMeHa, XEeMOCHHTE3a,
B UPE3BBIYAIHBIX - pacliMpeHue OmbITa JEATEIBHOCTH  OSKOJOTMYECKOM | MUT03a, MEH03a, OIUIOJOTBOPEHUS, PAa3BUTHS M Pa3MHOKEHHS,
CUTYyaLUsAX HaIPaBJICHHOCTH. WHAMBUYAIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHesa), 00pbhObl




MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OgnageHue YHUBEPCATbHBIMHU KOMMYHHUKATHBHBIMHU
JCUCTBUSIMU:

0) cOBMECTHas I€SITEIIbHOCTD:

- MOHWMAaTh W HCIHOJB30BaTh MPEUMYIIECTBA KOMAHIHOMN
Y UHIUBUIyaJIbHOU PabOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh u KOOPJMHUPOBATH JICUCTBUS
M0 €€ [OCTIKCHHIO: COCTaBIATh IIaH  JICHCTBHIA,
pacupenensaTb poiad € YYEeTOM MHEHUW YYaCTHUKOB

00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI

3a CyIIeCTBOBaHHE, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHMUS,
IPUCIIOCOOJICHHOCTH OPTaHW3MOB K Cpele OOWTaHWs, BIUSHHS
KOMIIOHEHTOB HKOCHUCTEM, AQHTPOIIOTEHHBIX  WM3MEHEHHH
B 9KOCUCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpaIlleHUe SHEPTHH B buocdepe.

I[IP6 7. CdopMHUPOBAaHHOCTh YMEHHUS NPHUMEHSTH IOITYYCHHBIC
3HAHUS JUIA OOBACHEHHS] OMOJIOTMYECKHUX IPOLECCOB U SIBICHUM,
JUISL IPUHATHS IPAKTHYECKUX PEIICHUH B IMOBCEIHEBHOW YKU3HU
Cc uenbto obecriedeHHss O€30MaCHOCTH CBOErO 3J0POBbSl U
3II0POBbsI OKPYXKAIONIMX JIFOJICH, COOIOJICHUS 37J0pPOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH MPUPOTHON
cpezie; MOHMMaHUEe HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTHKCHHIA
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH [UIsl pallOHAJIBHOTO
IPUPOAONIOIH30BAHUS




2. CTpyKTYypa U cojiep:KaHHe Y4eOHOIl TMCIUIIIMHE

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BU/ABI Y4e0HO padoThI

Buna yueOHoii padoThl Oo0bem
yueOHoi
padoTkIl, yac.

Bcero yacoB no aucuuminHe 72
B TOM YHUCIJIE:

JIEKIIUA 28
[IPAKTUYECKHUE 3aHITH 28
CamocrosiTenbHast paboTa CTyIeHTa 16

[TpomesxyTouHas arrectanus B popme 3a4yera




2.2. TemaTn4eckuii IJIaH U COlep:KaHMe Y4eOHOM AU CIMIIIMHBI

®opmupye | Dopmbl
HanMeHoBanHe Copep:xaHue yueOHOro MaTepuajia (0OCHOBHOE U npoc[)eccnonanbﬂo: ObLem MBI Texymero
pA3IEIOB 1 Tem OPMEHTHPOBAHHOE), JIA00PATOPHBIE M NPAKTHYECKHE 3aHATHS, NPUKJIAAHOH MOAY/Ib 4acoB | KoMIETEHI | KOHTpOS
(npu HAJIMYKMH)
M

Pasnes 1. buoJsiorusi kak cucreMa OMOJIOTMYECKUX HAYK, €€ POJib U 3HaYeHHe. XUMHYECKHil COCTaB, 21 OKO1, 13, T, O
CTpOeHHe, MeTa00Iu3M, PeNPOAYKIHMS M OHTOIeHe3. OKO02,
Tema 1.1. OCHOBHOE cO/Iep:KaHue 2 OKO04,
Kusnb, ee Teopernueckoe odyveHue: 2 OKO07
CBOHCTBA, YPOBHH |[pejver, 3a1a4r M METOIbI OHOTOrHH. IIpH3HaKy (CBOICTBA) JKHBOI MaTepHH. Y POBHH
opraHusanuu, OpraHu3alyy KuBoi nmpupoasl. Cuctema >KUBbIX OPraHHU3MOB.
NPONCXOKICHHE U
MHOrooopa3ue
Tema 1.2. OcHOBHOE coJiep:KaHue 8 OKO1, 113, T, O
XuMuueckuii IlpakTHYeckne 3aHATHS: 6 OKO02,
COCTAB KUBBIX DOneMeHTHbIN cocTaB. MonekyspHbli coctaB. Heopranunyeckue Beiiectsa (BoJa, OKO04,
OpraHu3mMoB MUHEepaJibHbIe coyin). DYHKIUU U CTPOCHUE OEITKOB M HYKJICHHOBBIX KHCIIOT. OKO07

CamocrosiTesibHas padoTa: 2

Opranuyeckue BeliecTBa (yriaeBobl, JUMH/Ibl, OEJIKH, HYKJIEHHOBbIE KHCIIOTHI).
Tema 1.3. OcHOBHOE coep:kaHue 7 OKO1, 13, T, O
Crpoenne kierku | [IpakTHuecKue 3aHATHS: 5 OKo02,

Knerounas Teopus. Tumsl kiaeTouHoit opranuzanuu. CTpoeHUe 3yKapuOTHUECKOM KIIeTKH. OKO04,

Kineruaras o6oouka. [uroruiasma. Snpo. Hekseroursie (hOpMbI )KU3HH — BUPYCHI. OKO07

Opranusm eaunoe nenoe. Jlenenue kinetku. Kietku u ux paznoodpasue B MHOTOKJIETOYHOM

opranusMme. [luddepennmpoka kietok. Kinerounas Teopusi CTpO€HUSI OpraHH3MOB.

Bupycusie 3a6oneBanust, JIHK — Hocutens HacnencTBenHo nHpopmanuu. Permkanus

JHK. I'en.

CamocrosiTesibHas padora: 2

I'enetnueckuii koa. buocunres Oenka.
Tema 1.4. OcHOBHOE coJiep:KaHue 2 OKO1, 113, T, O
OOmen BemecTB M | Teopernueckoe o0yueHune: 2 OKO02,
npeBpalieHue Tunsl nuTanust )kuBbIX opranu3mMoB. [lonstie o meradonuszme. ATD u e€ posb B OKO04,
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JHEpPIruu MeTabonu3me. DHepreTuueckuii oomen. [Inactuueckuit oOMeH (OoTOCUHTE3, XEMOCHHTE3, OKO07

OnocHuHTE3 OelKa).
Tema 1.5. OcHOBHOE coJiep:KaHue 2 OKO1, I3, T, O
PasMHoKeHHne U Teoperuueckoe ody4yenue: 2 OKO02,
HHIUBHIYaATbHOE | BocrpousseneHue KiIeTok. XpoMocoMHbid HaOop. Kietounsrii nuki. [enenue OKO04,
pa3BuTHe 9YKapUOTUYECKUX KJIETOK (MUTO3, MeH03). JleneHne npoKapruoTHIECKUX KIETOK. OKO07
OPraHu3mMa Pasmuoxenue opranuzMoB. becnionoe pasmuoskenue. [lonoBoe pazmMHOkeHHE (TI0JIOBBIE

KJIETKH, 00pa30BaHKE MOJIOBBIX KJIETOK, OIUIOJOTBOPEHHUE). TUIIBI peTyKIUH YHCcia

XxpomocoM. MHauBHIyaIbHOE pa3BUTHE OPraHU3MOB. THIIBI OHTOTEHE3a. DMOPHOHAIBHOE

pasButue. [locTamMOproHaIbHOE Pa3BUTHE.
Paznen 2. 'eneTnka m cejieKius. 16 OKO1, n3,T,0
Tema 2.1. OcHoOBHOE coep:kaHue 2 OKO02,
Hacaencreennocr | TeopeTruueckoe o0yueHue: 2 OKO04,
b HacnencrBennocts. OcHOBHBIE TOHATHS. 3akoHbI . Mennens. CrernienHoe Hacle10BaHue, OKO07

HapylIeHue creruieHus. BzaumoaeiictBrue reHoB. XpoMOCOMHasi TEOPHsI HACIEICTBEHHOCTH,

HEXPOMOCOMHOE HacienoBanue. OCHOBHBIE METOIbl TEHETHKH.
Tema 2.2. OCcHOBHOE cO/Iep:KaHue 2 OKO1, 3, T, O
H3MeHYNBOCTh Teoperudeckoe ody4yeHne: 2 OKo02,

N3menunBocTh. Henacnencreennas (MoaudukamoHHas ) ©3MEHUYMBOCTh. HaciencTBenHas OKO04,

(reHOTHTIHYECKAs) M3MEHYHBOCTh. MyTareHHble (aKTOPBL. OKO07
Tema 2.3. OcHOBHOE coep:kaHue 6 OKO1, m3, T, O
3akonomepHocTH | Teopernueckoe obydyenue: 4 OKo02,
HU3MECHYINBOCTH N3MeHYnBOCTh IPU3HAKOB. BUIbl N3MEHUMBOCTH: HACIEACTBEHHAsI U HEHACIIECCTBEHHAS. OKO04,

3aKOH TOMOJIOTHYECKHX PSAZIOB B HaciencTBeHHOM u3meHnunBoct (H.M. BaBuios). OKO07

MyTanoHHast TEOPHsI U3MEHYUBOCTH. BUIBI MyTalinii ¥ MPUYMHBI HX BOSHUKHOBEHHUSI.

Kapuorun yenoseka. Hacnenctenusle 3a00neBaHus yesnoBeka. ['eHHbIe 1 XpOMOCOMHBIE

00JI€3HU YETIOBEKa.

CamocrosiTesibHas padora: 2

Boste3Hun ¢ HaceCTBEHHOW MPEPaCcTIONOKEHHOCTI0. 3HAaUeHUEe MEAUIINHCKOW TeHETHKH B

NPEJOTBPALLICHUHU U JICUEHUU TeHETHYECKUX 3a00JIeBaHM YETIOBEKA.
Tema 2.4. OcHOBHOE co/iep:KaHue 2 OKO1, 13, T, 0
Tenernka nosta u | lipakTHueckue 3aHsATHS: 2 OKo02,
KpoBH I'eneruka nona. I'enetuka kposu. CocTaB ¥ rpynnsl KpoBu. Penienue 3a7a4d Ha ornpeiesieHue OKO04,

BEPOSITHOCTH BO3HUKHOBEHHUSI HACIIEICTBEHHBIX IPU3HAKOB P MOHOTHOPUIHOM, OKO07
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JUTUOPUIHOM, TIOTUTHOPHIHOM U aHATM3UPYIOLIEM CKPEIIMBAaHUH, COCTaBIICHUE
TCHOTUIIMYECKUX CXEM CKpPELIUBAHMUS.

Tema 2.5. OcHOBHOE coJiep:KaHue 2 OKO1, 113, T, O
CuenieHHoe IpakTHYecKHe 3aHATHS: 2 OKO02,
HacJje/10BaHue 3axonbl T. Moprana. CuenieHHoe HaclleZJOBaHUE I'€HOB, HapyILLIEHUE CLIETICHUS. OKO04,
NPH3HAKOB HacnenoBanue npu3HaKkoB, CIETIICHHBIX € ITOJIOM. Perienue 3aqad Ha onpeaeneHue OKO07
BEPOSTHOCTH BOZHUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB IPH CLIEIUIEHHOM HAacJeI0BaHUH,
COCTaBJICHHE TeHOTUIIMYECKUX CXEM CKPELIHBAHUSL.
Tema 2.6. OcHOBHOE coJiep:KaHue 2 OKO1, 113, T, O
Cenexkuus IpakTHYecKHe 3aHATHS: 2 OKO02,
Cenexuusi. OCHOBHBIE METOIbI ceNeKIuU. CeNneKius pacTeHUM, >)KUBOTHBIX U OKO04,
MUKPOOPTaHU3MOB (CEJIEKIUsI PACTCHUH, CENIEKIIUS )KUBOTHBIX, CEJICKITUS OKO07
MHKpPOOpPraHu3MoB). Pemenne 3a1a4 Ha onpeeNieHne Tua MyTalyy Ipy neperade
HACJICJICTBEHHBIX IMPU3HAKOB, COCTABJICHHE TCHOTHITMYECKUX CXEM CKpEIIMBaHUS
Pazgen 3. DBoaronus. 7 OKO1, 13, T, O
Tema 3.1. OcHoBHOe coJep:kaHue 1 OKO02,
JBOJTIOLUOHHOE Teopernueckoe o0yueHue: 1 OKO04,
y4eHue DBOJIIOLMOHHOE yUeHUE. Pa3BUTHE SBOMIOLMOHHBIX HeH. MukposBosonus (BU1 U OKO07
HOMYJISIIUY, TeHETHKA TOMYJISUHA, (aKTOPBI IBOITIOLUH, BUI000pa30BaHHeE).
MaxposBosronust (AMBEPreHIHs 1 KOHBEPTEHIHSI, TJIaBHBIE HAITPABIICHHS YBOJIOIUH,
TJIaBHBIE ITYTH BOJIIOLIUN).
Tema 3.2. OcHOBHOE coJiep:KaHue 4 OKO1, 13, T, O
PasBurue CamocrosTe/1bHas padoTa: 4 OKO02,
OPraHU4ecKoro Jloka3aTenbCcTBa 3BOMIOLMN OPTaHUYECKOT0 MUPA, TPOUCXOXKICHUE KU3HH, KpaTKast OKO04,
MHpa WCTOPHS Pa3BUTHS OPTaHUIECKOTO MUpa. [[puYrHbI HapyIIeHUH B pa3BUTHH OPTaHU3MOB. OKO07
[TpuynHbI HapyIIeHUH B pa3BUTHH OpraHu3MoB. [IpuunHbI BBIMUPAaHUS BUJIOB.
Tema 3.3. OcHOBHOE coJiep:KaHue 2 OKO1, 113, T, O
Ipoucxoxaenne u | Teopernueckoe ofyqennue: 2 OKO02,
3BOJIIOLMS DTarbl HBOJIFOIMY YeJIOBEKa. AHTPONOJIOTUs Kak Hayka. OCHOBHBIE CTaIUN aHTPOIIOI€HE3A. OKO04,
yeJioBeKa @axTops! aHTpornorenesa. CucreMaTHuecKoe MoJoKeHue yenopeka. CXoACcTBO M OTIIMYUS OKO07
9eJI0BEKa C )KUBOTHBIMH. Pachl COBpeMEHHOTO YeJI0BEKa.
Pa3nea 4. DkoJiorusi u yuenue o omocdepe. 16 OKOI, 3, T
Tema 4.1. OcHoBHoOe coJep:kaHue 2 OKO02,
Jrosiorust ocobeii | Teopernmueckoe odyuenue: 2 OKO04,
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Okomnorus ocobeit. Cpesbl )KU3HU U HKOJIOTHUecKue (PakTopbl. JlelicTBUE SKOIOTHIECKUX OKO07

¢axTopoB. OCHOBHBIE PKOJIOTHYECKHE (haKTOpbl. bruojornyeckne puTMBl.
Tema 4.2. OcHOBHOE coJiep:KaHue 2 OKO1, 113, T
JKos0rus IpakTHYecKHe 3aHATHSA: 2 OKO02,
MOy JISI M Okonorus nonyasauuid. Ilouarue o nonymsiuuu. Cratndeckue noka3aTeau NOomyJIsaLui. OKO04,

JlnHamMu9ecKue mokas3areNy Moy, BeDKHBaeMOCTh M 9KOJIOTHYECKHE CTPATETHH. OKO07

Perynsiims unciieHHocty nomyisitiui. COBpeMEHHBIC TPEJICTABICHUS O BU000pa30BaHUU
Tema 4.3. OcCHOBHOE co/Iep:KaHue 6 OKO1, Im3, T
JKoJI0rust Teoperuveckoe odydJeHne: 2 OKO02,
co001ecTB U DKoJI0orus COO0IIECTB U dKOocHCTeM. IToHsATHE 0 OMOCIIEHO3€E, OMOT€HOCIIEHO3E, SIKOCUCTEME. OKO04,
IKOCUCTEM Tunel cBsi3eii U B3aMMOOTHOLICHUI MeX Iy oprann3Mamu. CTpyKTypa U QyHKIIMOHUPOBaHKE OKO07

sKocucteM. bruosorndeckas npoayKTHBHOCTh 9KOCUCTEM. [IMHAMHKA Y9KOCUCTEM.

CamocrosiTesibHas padora: 4

[TpuponHbie ¥ aHTPOMOTeHHbIE YKOcUCcTeMBI. [IpupoHbIe 3KocHCTEMBI (OUOMBI).

AHTpONOT€HHBIE YKOCUCTEMBI.
Tema 4.4. Yuenue | OcHOBHOe coJep:KaHHe 4 OKOl1, n3, T
0 Ouocdepe IIpakTuyeckue 3aHATHS: 4 OKO02,

Yyaenue o ouochepe. ['eocdepa 3emmu. Ctpykrypa omochepsl. DyHKIUH KUBOTO BEIIECTBA. OKO04,

KpyroBopot BeliecTB u moTok 3Hepruu B 6nocdepe. bruonornueckoe pazHoodpasue. OKO07

Hoocdepa. Onucanre aHTpONOTeHHBIX U3MEHEHHI B €CTECTBECHHBIX MPUPOIHBIX

nanamadrax cBoeit MecTHOCTH. [ 100anbHbIe SKOIOTHYECKHE TIPOOJIEMBI U ITYTH MX

pELICHUSL.
Tema 4.5. YUenoBek | OcCHOBHOE coJiep:KaHue 2 OKO1, n3, T
u 6uocdepa TeopeTnueckoe o0y4eHue: 2 OKO02,

Yenosek u 6uochepa. Baxuelime sxonoruueckue npodieMsl coBpeMeHHocTd. OxpaHa OKO04,

IPHUPOJIEI ¥ PALMOHATEHOE IPUPOIOIIOIE30BaHNE. OKO07
Pa3znen 5. buonnka. buorexnoJorus. 10 OKO1, I, 0
Tema 5.1. OcHoBHoOe coJep:kaHue 2 OKO02,
Buonuka IIpakTHyecKue 3aHATHA: 2 OKO04,

Buonuka kak Hayka. OCHOBHbIE HANPABJIEHUs COBPEMEHHOM OMOHMKHU. BroHuKa, ee OKO07

JTOCTHKEHUSI U TIEPCIICKTHBBI Pa3BUTHS
Tema 5.2. OcHoBHOE coaepxaHue 8 OKO1, 1,0
Buorexnosiorusi. | TeopeTnueckoe coaep:Kanue: 2 OKo02,
buorexHonornu | buorexHonorus Kak Hayka. OCHOBHbIE HATPABJICHUS] COBPEMEHHOI OMOTEXHOJIOTHH. OKO04,
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TeXHHYeCKHe Mertoabl OnorexHosnoruu. OObeKThl OMOTEXHOIOTHH. MHUKPOOMOIOTHUECKUI CUHTES. OKO07
CHCTEMbI KnerouHasi ¥ reHHas MH)KEHepusl.
IIpakTHyecKHe 3aHATHA: 2
PazButue OMOTEXHOJIOTUI ¢ IPUMEHEHUEM TEXHUUYECKHX cHcTeM (OMOMHKeHepus,
ouonHpopmaTrKa, OMOHUKA) U UX IPUMEHEHUE B )KU3HU YEIIOBEKA, MOMCK U aHAJIN3
MH(pOpMAaLUU U3 Pa3IMYHbIX HCTOYHHUKOB.
CamocrosiTesibHas padoTa: 4
OTHKa OMOTEXHOJIOTNYECKUX U TeHETHUECKUX IKCIIEpUMEHTOB. buoTexHosorus, ee
JOCTHIKEHUSI M IEPCICKTHBBI PA3BUTHSL.
IIpomexxyTouHasi 2
aTTecTaius no 3ayer ¢ OLEeHKOU
AUCHMILIHHE
KoncyabTanus 2
Bcero: 72
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2.3. PernnameHT pacnpenesenusi BUA0B pador no aucuumiange ¢ 10T
JlaHHas IUCUUILIMHA MOKET OBITh Peann30BaHa ¢ IPUMEHEHUEM JUCTaHIIMOHHBIX
obpazoBatenbHbIX TexHonoruit (1OT). Pacnpenenenne BuioB yueOHON pabOThI, OPMATOB TEKYILETO

KOHTpOJIS TIpeIcTaBjIeHbI B Tabuie:

Tabnuya — Pacnpedenenue 6udog yuebHou pabomul u mexyujeli ammecmayuu

Bun yueOHo# padoThl DopMaT nNpoBeeHusl
JlexuMOHHBIE 3aHATHS Yactuyno ¢ npuMeHenuem JJOT
[IpakTHyeckue 3aHsATUs Yactuuno ¢ npumenenueM JJOT
CamocTosTenpHas padora Yactuuno ¢ npumenenuem JJOT
Tekymuii KOHTPOJIb Yactuuno ¢ npumenenueM JJOT
IIpomexxyTo4uHast arrecTanus Yactuyno ¢ npumeHenuem JJOT

I[OCTYH K CUCTEMEC JUCTaHIIMOHHBIX O6paSOBaTCJ'IBHBIX OCYHICCTBIIACTCA KaXXIbIM O6yLIaIOH_[I/IMC$I

CaMOCTOSITENIFHO € JIIOOOr0 yCTpoWCTBa Ha mopTaie: https://sziu-de.ranepa.ru. Ilapoiab W JIOTMH K
JTMYHOMY KaOWHETY / TPO(UITIO IPEIOCTABIISIETCS] CTYICHTY B ICKaHaTe.

Bce ¢opmbl Tekymiero KOHTPOJS, HPOBOAMMBIE B CHCTEME JUCTAHIMOHHOTO OOydYCHHS,
OLICHMBAIOTCS B CHCTEME IMCTAHIUOHHOrO oOyd4eHus. JlocTyn K BHICO M Marepuaiam JICKIHid
NpEeOCTABISAETCS B TeUEHUE BCero cemectpa. JIocTyn K KakI0oMy BUIY PadOT U KOJMYECTBO MOMBITOK
HA BBIMOJIHEHWE 3aJaHHsl TMPEJOCTABISIETCS Ha OrPAaHMYCHHOE BPEMsS COIJIACHO PErJIaMEHTY
IMCUUILIHHBL, onyonukoBanHoMy B CJ1O. IlpemopaBaTesnb OIICHUBAET BBIMNOJHEHHBIC OOYUYarOIIUMCS

paboTel He To3aHee 10 pabounx IHEH MOciIe OKOHYAHUS CPOKA BBITIOTHEHUS.

3. MaTepI/laJ'lbl TEKYHIEIro KOHTPOJISA YCIIEBAEMOCTH U l'[pOMC)KyTO‘IHOﬁ aTTeCcTalumn Oﬁy‘laIOIIII/IXCH

3.1. ®opMbI H METOABI TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH 00y4aI0IIMXC U NPOMEKYTOYHOM
arrecTaluu

@opMBI TEKYILETO KOHTPOJISI YCIIEBAEMOCTH:

IIpakTnueckue 3axanus (I13) — 570 3a1aHus, ¢ TOMOIIBIO KOTOPBIX y ydauxcs (GOpMHUPYIOTCS
Y Pa3BUBAIOTCS IPABUIIbHBIE TPAKTUUYECKUE IEHCTBUSL.

[TpakTHueckue 3anaHuss B paMKax HW3Y4YEHHUsS JUCHMIUIMHBI «buosorus» mnpencraBieHbl
cucremMaruzanueil napopmanuu (cocrapiaeHue TaONUL, CXeM, alTOPUTMOB U TIp.).

Cucremaruszanus — MbICIUTENIbHAS JIEATENBHOCTh, B INPOLECCE KOTOPOH H3ydaeMble OOBEKTHI
OPraHU3yITCS B ONPENENEHHYI0 CHCTEMY Ha OCHOBE BbIOpaHHOro mnpuHiumna. OOydeHue mnpoueccy
CUCTeMAaTH3alluil TO03BOJIsIET CcGOpMUPOBAaTH y OOydarolUXCs HaBBIK  KJIAacCU(pUKAUHU, T.C.
pacripesiesieHus] OObEKTOB IO TPYIIaM Ha OCHOBE YCTAHOBJICHMS CXOJICTBA U PA3IMUMU, a TAKXKE YUUT
yCTaHaBJIMBATh IPUYUHHO-CICICTBEHHbIE OTHOIICHUS MEXAYy H3y4aeMbIMH (DakTaMu, BBIIACIATH
OCHOBHBIE €AMHHUIBI Marepuasna. CucTeMaTH3alMM IMPEALIECTBYEeT aHaliu3, CHHTE3, 0000IeHue,

CpaBHEHHUE.
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Kputepuu onenuBanus:

Oyenxku «omauyHo» 3acCIyKMBAE€T CTYAEHT, €CJIIM OH IOJHOCTBIO M IPaBUJIBHO BBIIOIHWI
3aJlaHus U3 IPAKTUUECKON pabOThl, BEPHO U MOJTHOCTHIO OTBETUJI Ha JAOIOJHUTENIBHBIE BOIIPOCHI, CAENIAT
BEPHBIN U MOJIHBIN BBIBOJ IO PE3YIAbTaTy paboThI;

Oyenxu «xopowioy 3acCIyKMBAeT CTYIEHT, €CIM OH IIOJHOCTbIO M IIPAaBUJIBHO BBIIIOJIHHI
3aJJaHus U3 MPAKTHYECKON pabOThl, 3aTPyIHSETCS OTBETUTh HA JOMOJHHUTEIbHBIE BOIPOCHI WM HE
cliena/cenan HeBepHbIH BBIBOJ 110 PE3YNIbTaTy PabOThI;

Oyenku  «y0061emeopumenbHoy 3aclyKUBaeT CTYIEHT, €CIIM OH HE€ IOJHOCThIO HIIHU
YaCTUYHO HEBEPHO BBHINOJIHWI 33JaHUS U3 MPAKTUYECKOH paldoThl, 3aTpyaHSETCSI OTBETUTh Ha
JOTIOJTHUTENBHBIE BOIPOCHI WJIM HE CJIeJIajl/clieNal HEBEPHBIM BBIBOJ MO PE3YIbTaTy pabOThI;

Oyenxa «Hey0081emeopumenbHoy CTABUTCA CTYAEHTY, KOTOPbI HENpPaBUJIBHO BBIOJIHUI
3aJJaHUs U3 IPAKTUYECKONW PabOThI WIIM COBCEM MX HE BBINOJIHUIL

Pedeparsl, npe3enTanum, 1okaaabl (JI) — 310 camocTosTenbHas y4eOHO-UCCIIEN0BaTeIbCKAs
paboTa cTyneHTa, Tie aBTOpP PACKPBIBAET CYTh HCCIECAYEMOH MPOOJIEMbl, TPUBOJUT Pa3IUYHbIC TOYKH
3peHHs, a TaKke COOCTBEHHBbIC B3MIsAAbI Ha Hee. Comep)kaHue Marepuana JOJDKHO OBITh JIOTUYHBIM,
U3JI0KEHUE MaTepHaa HOCUT ITPOOJIEMHO-TIOMCKOBBIN XapakTep.

IIpumepHble 3Tambl pabOThl HaJA JOKJIAAOM: (OPMYIUPOBaHME TEeMbl (TeMa JOJDKHA OBITh
aKTyaJdbHOW, OPHUTMHAJIBHOW M HMHTEPECHOM IO COAEpKAHUIO); IMONO0Op U M3YyYEHUE OCHOBHBIX
HCTOYHUKOB TIO TEeMe; cocTaBjeHue Oubmuorpaduu; oOpaboTKa W cHCcTeMaru3anus HHQPOPMAaLUH;
pa3paboTKa IJlaHa; HallMCaHUe J0KJala; MyOJIMYHOE BBICTYIJICHHE C pe3y/ibTaTaMU UCCIIe0BaHUs (Ha
CeMMHape, Ha 3aceaHnu MPEeAMETHOrO KPYXKKa, Ha CTY[€HYECKON HayYHO-IIPaKTH4YEeCKOW KOH(pepeHIuH,
Ha KOHCYJIbTAIIUN).

Jloknan TOJKEH OTpaXKaTh:

- 3HaHHE COBPEMEHHOI'0 COCTOSIHUS TPOOIEMBI;

- 000CHOBaHME BEIOPAHHOM TEMBI; MCIIOJIb30BAaHUE U3BECTHBIX PE3YJIbTATOB U (PAKTOB;

- MOJIHOTY LUTUPYEMOW JHUTEparyphbl, CChUIKM Ha pabOThl Y4YEHBIX, 3aHMMAIOLIUXCSA JAHHON
po0IeMoii;

- AKTYaJbHOCTb IIOCTABJICHHOH MpoOJIeMbl; MaTepHual, MOATBEPKIAIOIIMA HayyHoe, JHOo
IIPAKTUYECKOE 3HAYEHUE B COBPEMEHHOE BPEMSI.

BeicTyruieHne ¢ JOKnIazoM IMpONOIDKAaeTcs B TedeHue S5-7 MUHYT. BBICTyIuleHme cryaeHTta c
JOKJIaJIOM JOJKHO CONPOBOXKIAThCS IMpe3eHTanueil. BricTymaromemy CTyAeHTy, MO0 OKOHYaHUHU
NpeCTaBICHUs JOKJIa/1a, MOTYT OBITh 3aJIaHbl BOIIPOCHI IO TEME JOKJIAA.

PexomenyeMslii 00beM 0KIa1a— 2-3 CTPaHUIBI IEYaTHOTO TEKCTa.

Kpurepnn onenuBanus:
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Oyenku «omauuno» BBICTABISETCA B TOM Cjyyae, €CJIM Te€Ma PacKpbiTa IOIHOCTHIO;
Ipe/ICTaBIeH 000CHOBAaHHBIN 00BEM HHPOPMALINY; U3JI0KEHHE MaTepHaa JOTUYHO, JOCTYIIHO;

Oyenku «xopouioy» BBICTABIAETCS B TOM Cllydae, €CJIM Te€Ma PACKPBITA XOPOLIO, HO HE B
HOJHOM 00BEME; MH(pOpPMALUU TNPEACTABIEHO HEAOCTaTOYHO; B OTAEIbHBIX CiIydasX HapylleHa
JIOTMKA B U3JI0)KEHUM MaTepuasa, He COBCEM JJOCTYIIHO;

Oyenxu «y0oenemeopumenvrHo» BBICTABISAETCA B TOM Clydae, €CJIM pacKpblTa Majas
YacTh TEMBbI; MMOMCK MH(OpMAIMK TPOBEIEH MOBEPXHOCTHO; B M3JIOKEHHH MarepHuaja OTCYTCTBYET
JIOTHKA, JOCTYIHOCTB;

Oyenka «HeyoognemeopumenvbHoy BBICTABISIETCA B TOM Ccjyyae, €CIHM CTYAEHT He
BBINOJIHUII JOKJIA].

Onpoc (O) — 3T0 OCHOBHOM BHJ YCTHOM IIPOBEPKM, MOXKET HCIOJIb30BaThCA Kak
(GpoHTanpHBIA (Ha BOMPOCHI MpENoAaBaTeNs MO CPaBHUTEIbHO HEOONBIIOMY 00beMy Marepuana
KpaTKue OTBEThl (Kak IMpaBWJIO, C MecTa) Jal0T MHOIMe oOydaroluecs), TaK M HMHIMBHIYalbHbIH
(mpoBepka 3HAaHUN OTAENIBHBIX oOydaromuxcs). KoMOMHMpOBaHHBIM ONPOC - OJHOBPEMEHHBIH
BBI30B JUIsl OTBETA CPa3y HECKOJIbKHUX OOYYaOLIMXCs, U3 KOTOPBIX OJMH OTBEYAET YCTHO, OJUH-IBA
TOTOBATCSI K OTBETY, BBIMOJHSS Ha JIOCKE pa3iMyHble 3alMCH, a OCTAJbHbIC BBINOJIHSIOT 3a
OTAEIbHBIMHU CTOJAMHU UHAUBUIYyallbHbIE  IUCBMEHHbIE MM MPaKTUYECKUE  3aJlaHMs
penojaBaTes.

Kpurepun onenuBanus:

Oyenku «Omau4yHo» 3acily’KUBAaeT CTYJEHT, €CIIM OH CBOOOJAHO U MpPaBWJIbHO OTBETWUJ Ha
IIOCTABJIEHHBIM BOIIPOC, 3HAE€T OCHOBHBIE TEPMHMHBI M OIPENEICHHUS 10 TEME, OTBEYaeT Ha
JIOTIOJIHATENBHBIE BOIIPOCHI;

Oyenku «xopouwio» 3aciyXHUBaeT CTYJIEHT, €CIM OH CBOOOJHO W MpPaBHJIBHO OTBETHJ Ha
IIOCTABJIEHHBIM BOIPOC, 3HAaE€T OCHOBHBIE TEPMHUHBI M ONPEIEJICHUS II0 TEME, 3aTpydHSETCS
OTBETUTh Ha JIOTOJHUTEIbHBIE BOIIPOCHI;

OyeHnku «y0oeremeopumenbHoy 3aCIyKUBaeT CTYAEHT, €CIU OH IMPaBUIBHO OTBETHJI Ha
MOCTABJIEHHBIM BOMPOC, HO MPU JTOM IIJIOXO OpPUEHTHPYETCS B OCHOBHBIX TEPMHUHAX U
OTpeieNICHUsIX 110 TEME, HE MOXKET OTBETUTH Ha JIONIOJIHUTEIbHBIE BOIIPOCHI;

Oyenka «HeyO0081emeopumenbHoy CTABUTCS CTYJEHTY, KOTOpBIH HENpaBWJIBHO OTBETHJ Ha
BOIIPOC WJIK COBCEM HE JjaJl OTBETA.

TectupoBanue (T) — 51O BoOmpochl M 3ajnaHusi, TpeOyrolIMe OYEeHb KpaTKOro, WHOIJA
aJIBTEPHATUBHOTO OTBETa («1a» WM «HET», «OONbIIe) WM «MEHBIIEe» U T.JI.), BBIOOpa OJHOTO W3
MIPUBOAMMBIX OTBETOB, OTBETOB MO OAJIIILHOW CUCTEME UITH pa3BEPHYTOrO OTBETA HA BOMPOC.

Kpurepun onieHnBanus:

OyeHKku «OomauyHOy» 3aCIyKUBAET CTYAEHT, €CIIM OH OTBETWUJI NpaBWIbHO Ha 85% BompocoB
TECTa;

Oyenxu «xopowio» 3acIyXUBAaeT CTYIAEHT, €CIM OH OTBETW] NPAaBUIBHO Ha YacTh
BorpocoB 70%-85%;

Oyenku «y0061emeopumenbHo» 3aCily’KUBAeT CTYICHT, €CIU OH IMPAaBHJIBHO OTBETHUJ YacTh
BorpocoB 50%-70%;
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Oyenku «Hey0o81emeopumenbHoy 3acily)KUBAET CTYIEHT, €ClIM OH NPaBWJIBHO OTBETUJ MEHEe
yeM Ha 50% BONPOCOB WIIM HE MPUCTYIIII K PabOTe, WM HE MPECTaBHI pabOTy Ha IPOBEPKY.

KoHTposib ¥ oOlleHKa pe3ylbTaTOB OCBOEHUS  0OMIe00pa30BaTENbHOW  TUCIIUTUIMHBI
PacKpBIBAIOTCS 4Yepe3 AMCHUILNIMHAPHBIC Pe3yJbTaThl, HAlpaBlicHHbIE Ha (OPMUPOBAHHE OOIIUX H
npo¢eCCHOHATBHBIX KOMIIETEHIIUH 10 pa3/ieiaM U TeMaM CO/Iep)KaHus yueOHOro MaTepHaa.

Pa3nes/Tema T OeHOYHBIX MEPONPUATHH
Pazgen 1. buosorus kak cucrema OMOIOTHYECKUX
HayK, €€ poJib U 3HaUeHUEe. XUMHUYECKHI COCTaB,
CTpOEHHE, META00IN3M, PEIIPOTYKITHSI.
[Tpenmer, 3agauu u Metoabl Ouonorun. [Ipu3Haku | 3anogHEHUE TAOIHIIBI C ONTMCAHUEM METOJIOB

(cBolicTBa) )KUBOM MaTepuu. Y pOBHU MUKPOCKOIIUPOBAHUS C UX JTOCTOMHCTBAMU U
OpraHu3aIy >KUBOU npupoibl. CucTeMa KUBBIX | HEJOCTaTKaMHU.
OpraHU3MOB. 3anonHenue Tabauiel «Bkiaa yueHbIX B

pa3BUTHE OMOJIOTHI

3anoixHeHne CPaBHUTENBLHOM TaOJIUIIBI CXOJICTBA
Y pa3IM4Yuil )KUBOTO U HE )KUBOTO.
KontposbHas paboTa (MpakTHYECKOE 3aaHUE)
«MonexynsapHbld YpOBEHb OPraHU3aLUN

AKHBOTO»
OneMeHTHbIN cocTaB. MOJIEKyIIIpHBINA COCTaB. OnenuBaemast IUCKYyCCHS 110 BOIIPOCaM JIEKIIMH
Heopranunueckue Beniectsa (Boaa, MuHepainbHble  |Pa3spaboTka MeHTaIbHOU KapThl IO
conu). Oprannyeckue BelecTna (yrieBobl, KJIaccu(pUKalUK KJIETOK U MX CTPOEHUIO Ha IPo-
JUTABI, OCIKH, HyKJICHHOBBIE KUCIOTHI). Y DYKapUOTUYECKUX U IO APCTBaM B MUHU
rpymnmnax

BrinonHenue u 3amura J1abopaTopHbIX padoT:
«CTpoeHue KJIeTKH (pacTeHusl, ’KUBOTHbIE,
rpulbl) ¥ KJIETOYHbIE BKIOYEHUS (Kpaxmal,
KapOTHHOU/IbI, XJIOPOIIJIACThI, XPOMOILIACTHI )>»
[IpakTuueckoe 3ansartue. [IpeacraBnenue ycTHBIX
COOOLIEHUH C Mpe3eHTaluel, HoroTOBIEHHBIX
10 MEePEYHI0 UCTOYHUKOB, PEKOMEHJOBAHHBIX

IIPEIo1aBaTesieM
Knerounas reopust. Tunsl kieTouHOU @pOHTaIBHBIN OIIPOC
opranuszanuu. CTpoeHue s3yKapuoTHIecKom KieTku. |PazpaboTka rioccapust
Kneruaras oGonouka. [{luronnasma. SAnpo. Pewrenue 3ana4 Ha onpeneneHue
Hexknerounsie hopmbl )kM3HU — BUPYCHI. IIOCJIEI0BATEIbHOCTH HYKJIEOTH/IOB,

aMUHOKHCIIOT B HOPME U B CIy4ae U3MEHEHUS
IIOCJIeI0BATENbHOCTH HyKineotn10B JIHK

Tunel nuTaHus KUBBIX OpraHu3mMoB. [loHsaTHe o @pOHTAIBHBIN OIPOC
metabonusme. ATD u e€ ponb B MeTaboau3me. 3arnoyHeHHe CPaBHUTENLHON TaOIUIIBI
Dueprerudeckuii oomeH. [nactuueckuit oOMeH XapaKTEPUCTUK TUTIOB 0OMEHA BEIIECTB

(orocuHTE3, XEMOCHHTE3, OMOCUHTE3 OeTKa).
Bocrnpoussenenne kieTok. XpoMOCOMHBIN Ha0op. | OOCyXaeHne 1o BOmpocaM JICKITUN

Knerounslii nuki. /lenenne sykapuoTHUECKUX Pa3pa0oTka JeHThl BpEMEHU )KU3HEHHOT'O
KJIETOK (MUTO3, Meii03). Jlenenue nukina. KonrponbHas paboTa (MpakTHIeCcKoe
MIPOKAapUOTUYECKUX KIIETOK. PasMHOXKEeHNE 3aganue) ‘CtpoeHue u (pyHKIIMHU OpraHu3Ma’.
opranu3moB. becniosioe pazmuoxenue. [TomoBoe OuenuBaemasi JUCKyCCUs

pasMHOXKEHHUE (II0JIOBBIE KJIETKH, 00pa3oBaHue Pa3zpaboTka MeHTaIbHOM KapThl TKAHEH,
MOJIOBBIX KJIETOK, OIJIONOTBOpEeHHE). THrbl OpPTraHOB U CHCTEM OpraHOB OpPraHU3MOB
penyKuuu yucaa xpomocoM. MuauBuayaibHoe (pacteHusi, )KUBOTHBIE, UEJIOBEK) C KPAaTKOM
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pa3BUTHE OPraHU3MOB. THUIIBI OHTOTCHE3A.
DOMOpuoHanbHOE pazBuTHe. [locTaMOproHAIBEHOE
pas3BUTHE.

XapaKTepUCTUKON NX GyHKUIUH. DpOHTATBHBII
oIpoc

3anonHeHne TabIHIIbI ¢ KPaTKOH
XapaKTepUCTUKON U TpuMepaMu GopM
pa3MHOXKeHHUsT OpraHnu3MoB. PazpaboTka JeHTHI
BPEMEHH € XapaKTEPUCTUKON ITAIIOB
OHTOI'€HEe3a OTAECIBHON IPYIIION KUBOTHBIX U
YeJIOBEKA 110 MUKPOTPYIIIIAM

Tect/ompoc.

CocraBiieHnE )KMU3HEHHBIX LIMKJIOB PACTEHUH 110
otaenaM (MOXOBHUIHBIE, XBOIIEBUIHBIE,
IAaIIOPOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
ITOKPBITOCEMEHHBIE).

Pa3gen 2. 'eHeTnka U ceIeKIuUsl.

HacaencrBennocTs. OCHOBHEIC ITOHATHS. 3aKOHBI
I'. Mennensa. CremieHHOe HacaeI0BaHuE,
HapylleHue cuerieHus. BzaumoaeicTBiue reHoB.
XpoMOCOMHasI TEOPHS HACJICICTBEHHOCTH,
HEXPOMOCOMHOE HaclenoBanue. OCHOBHBIC
METOAbI TEHETHKH.

Pa3pabotka rioccapus

OpoHTaTBHBIN OIIPOC

Tect o Bompocam JeKIuu

Pemenue 3aa4 Ha onpezienieHue BEPOSTHOCTH
BO3HUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB
IpU MOHO-, IU-, TIOJIUTUOPUIHOM U
AQHAIM3UPYIOIIEM CKpPEIIMBAaHUH, COCTABIICHUE
TeHOTUITUYECKUX CXEM CKpEIIMBaHUS.

N3menunBocTh. HenacnenctBenHas
(MomuduKaMOHHAS ) U3MEHUYUBOCTb.
Hacnencreennas (reHotunuyeckas)
W3MEHYUBOCTb. MyTareHHble (paKTOpHbI.

Tect

Pa3zpaboTtka rioccapus

Pemenue 3amau Ha onpeneneHue BEPOSITHOCTH
BO3HUKHOBEHMS HACJIEJCTBEHHBIX MPU3HAKOB
IIPY CLEIICHHOM HAaCJIEJO0BaHUH, COCTABJICHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHMS.

M3MeHunBOCTh NPU3HAKOB. BUJibl H3MEHUYNBOCTH:
HacCJIEJICTBEHHAsI U HEHACJIEICTBEHHAs!. 3aKOH
TOMOJIOTMYECKHX PAJIOB B HACIIEICTBEHHON
n3menunBocty (H.M. BasuiioB). MyrannonHas
TEOPHsI U3MEHYMBOCTH. BUbI MyTaluii ¥ PUUMHBI
UX BO3HMKHOBeHHUs. Kapnorun uenoseka.
Hacnencreennsle 3a00seBanus yenoBeka. ['eHHbIe
¥ XpOMOCOMHBIE 00JIe3HH yesoBeka. bosesnu ¢
HaCJIEJCTBEHHON MTPEIPAaCIIOI0KEHHOCTBIO.
3HaueHue MEIMIUHCKON N'€eHETUKHU B
IIPEIOTBPALIEHUH U JIEYEHUN T€HETUYECKUX
3a00J1€BaHUI YETI0BEKA.

Tecr.

Pemenue 3agad Ha onpeneneHne Tuna MyTaluu
IIpU TIepelaye HaCIEACTBEHHBIX IPU3HAKOB,
COCTaBJICHHE TEHOTUIIMYECKUX CXEM
CKpEILLMBaHMUS.

I'eneruka nona. I'eneruka kposu. CoctaB u
TPYIIIBI KPOBH.

@ponTaneHeI onpoc. OueHnBaeMas
JUCKYyCCHsl, OMOJ0orn4ecKasi TEepMUHOJIOTUSI.

3akonbl T. Moprana. CuernseHHoe Hacle0BaHNue
TeHOB, HapyllleHue cueruienus. HacienoBanue
IIPU3HAKOB, CLIETIJIEHHBIX C IIOJIOM.

OpOHTAIBHBIN OIIPOC.

Cenexnus. OCHOBHBIE METOIBI CEIEKITHH.
Cenekuusi pacTeHUi, )KUBOTHBIX U
MHUKPOOPTaHU3MOB (CENEKITNS PACTCHHM, CETEKITHS
YKUBOTHBIX, CEJIEKIUSI MUKPOOPTaHIU3MOB).

®poHTanbHbIN onpoc. OneHnBaeMasi TUCKYCCHS,
Ouosoruveckasi TEepMUHOJIOTHSI.

Pazzen 3. DBomronus.

KonTtposnbHast pabota(pakTuieckoe 3a/laHue)
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“TeopeTUyecKHe aCTeKThI BOJIOLMH KU3HU Ha
3emire”

DBOJIOIMOHHOE YUeHHE. Pa3BUTHE YBOIOIIMOHHBIX
ueid. MUKpoIBOITIOIUS (BU U TIOIYJISIIHH,
TeHETHKA MOMYJISAIUN, (aKTOPBI SBOJFOIHH,
BH1000pazoBanHue). MaKpOIBOITIOIUS
(IMBepreHIrs U KOHBEPTEHITHS, TIaBHBIC
HaIpaBJICHUS 3BOJIIOINH, TJIABHBIC TTyTH
ABOJIIOIUN).

@pOHTaIBHBINI OIIPOC.

Pazpabotka rioccapus TEpMUHOB.
Pa3paboTka 1€HTBl BpEMEHU pa3BUTHUS
9BOJIIOLIMOHHOTO YYEHUH.

Jloka3zaTesbecTBa HBOIIOLIMY OPraHMYeCKOro MUpa,
IIPOUCXO0KICHUE )KU3HU, KPATKask UCTOPUS
pa3BUTHA OpraHu4ecKoro mupa. Ilpuunnel
HapyILIEHUN B pa3BUTUU OpraHu3MoB. [IpuymnHel
HapyIICHUH B Pa3BUTUU OPraHu3MoB. [[puunHel
BBIMUPaHUS BUJIOB.

OneHuBaemas JUCKYCCHUS: UCIIOJIb30BaHHUE
apryMeHTOB, OMOJIOTMYECKO TEPMUHOJIOTUU U
CHUMBOJIMKH JUIs JOKA3aTeJIbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII.
Pa3pa0oTka 1eHTbl BpeMEHU BO3HUKHOBEHUS U
Pa3BUTHUS KU3HU Ha 3eMII€.

OTanbl 3BOJIIOIUU YeJI0BEKa. AHTPOIOJIOTUs Kak
Hayka. OCHOBHBIE CTaJIMM aHTPOIIOTeHEe3a.
®dakTopsl aHTponorene3a. CucreMaTHuecKkoe
noJ0keHHe yeraoBeka. CX0ACTBO U OTIMYUS
YyeJlIoBeKa ¢ )KMBOTHBIMU. Packl coBpeMEHHOTO
4eJI0BeKa.

@pOHTAIBHBINI OIIPOC.
Pa3pa0oTka JeHTbl BpEMEHU MPOUCXOXKIACHUS
YeIJIOBEKA.

Pa3nen 4. Dkonorus u yuenue o 6uocdepe.

Dxoorust ocodeit. Cpeapl )KU3HA U IKOJIOTHUUECKHEC
dakropsl. [leiicTBre IKOIOTHIECKHX (AaKTOPOB.
OCHOBHBIE KOJIOTHYECKHE (DAaKTOPHI.
buonornueckue puTMBI.

Tect 110 3KO0JOrMYECKUM (I)aKTOpaM u cpcaam
JKU3HHU OPraHu3MOB.

Oxosorus nomyssiiuid. [loHsiTHE 0 MOMyALNH.
Crarnueckue nokasareiy NONyJIsaLuH.
JuHnaMuueckue moka3areau MOMmyJIsIuu.
BbIKMBaeMOCTb 1 9KOJIOTUYECKUE CTPATETHUH.
Perynsiiust 4MCIEHHOCTH TTOMYSIIANA. DKOJIOTHS
coobmecTB u 3kocucteM. [loHsaTre o GuocieHose,
OHMOTeHOCIIEHO3€E, DKOocucTeME. THUIIBI CBSI3El U
B3aMMOOTHOUIEHUH MEXAY OpraHu3MaMHu.
Crpykrypa v QyHKIMOHUPOBAHUE SKOCUCTEM.
buonornyeckasi npoAyKTUBHOCTh SIKOCUCTEM.
Jnnamuka sxocucrem. [Ipuponnsie u
AHTPOIIOre€HHBIE 3KOocuCcTeMBI. [IpupoaHbie
HKOCUCTEMBI (0MOMBI). AHTPOIIOT€HHBIE
HKOCUCTEMBI.

CocraBiieHHE CXEM KpyroBOpOTa BELLECTB,
UCIIONIb3YSl MaTepUabl JIEKLUH.

Pemenue npakTuko-OpueHTUPOBAHHBIX
pacueTHBIX 3aJaHMi 110 IEPEHOCY BEIECTBA U
SHEPTUU B IKOCHCTEMAX C COCTaBIECHUE
TpodUUecKuX Lenei u nupamu; OnomMaccsl 1
SHEpPTUH.

VYuenue o ouocdepe. 'eocdhepa 3emnu. CtpykTypa

OnenuBaemast TUCKYCCHSI.

6unocdepnl. DyHKINH KUBOTO BEILIECTBA. Tecr.
KpyroBopot BemiecTs 1 MOTOK YHEPTUU B

ounoctepe. buonorudeckoe pasHoodpaszue.

Hoocdepa.

Ornrcanne aHTPONIOT€HHBIX U3MEHEHHH B Tecr.

CCTCCTBCHHBIX NPUPOJHBIX naHz[ma(bTax CBoOEH
MECTHOCTH. I 100aIbHBIE YKOIOTHYSCKUE

HpO6JICMBI U IIYTH UX PCUICHUS.

IIpakTruyeckas padora “OTx0abI IPOU3BOJCTBA .
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Yenosek u Ouochepa. Baxxneiimme sxogornyeckue
npoOiemsl coBpeMeHHOCTH. OXpaHa IpUpOAbl U
paLMOHAIBHOE TPUPOAOIIONIB30BAHUE.

OnenuBaemast TUCKyCCHS

Brimonaenune nabopatopHoii paboThl Ha BRIOOD:
"YMcTBeHHas paboTOCIOCOOHOCTH",

"Biustnue abnotnyeckux (akTOpoB Ha YeTIOBEKA
(HM3KHE U BBICOKHE TEMIIEpATyphl)".

Pa3nen 5. buonuka. buorexHomorus.

3aiurTa Kelca: IpeCcTaBlICHUE PEe3yIbTaTOB
peleHus Keicos, (IOAroToBKa pedeparos,
JIOKJIAJIOB, BBICTYIUICHUE C IIPE3CHTAIHEH).

buonuka kak Hayka. OCHOBHBIC HAIPaBJICHUS
COBPEMEHHOI OMOHHKH.

BrinosiHenue kelica Ha aHaIM3 HHPOPMAIUH O
HayYHBIX JOCTHKCHHSX B 00J1aCTH OMOHUKH,
IPEJICTABIICHUE PE3YyJIbTATOB PEIICHHUS KEHCOB.

buorexnonorus kak Hayka. OCHOBHBIE
HaIpaBJICHUSI COBPEMEHHON OMOTEXHOJOTHUH.
Mertoanl 6MoTexHoJoruid. OOBEKTHI
OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTHYECKUX U
TEHETUYECKUX IKCIIEPUMEHTOB.

BrimonHenue kelica Ha aHaM3 HHPOPMAIIH O
Pa3BUTHUU TPOMBIIIIICHHON OMOTEXHOJIOTHA (TI0
rpynnam), IpeJACTaBI€HUE PE3yIbTaTOB PELLICHUS
KelcoB (MOAroTOBKa pedepaToB, TOKIAI0B,
BBICTYIUIEHUE C IPE3EHTaLUEN )

buorexHosorus, ee TOCTUKEHUS U MEPCIIEKTUBBI
pa3BuTHsL. MUKpOOUOIOTUYECKUI CUHTES.
KiterouHnas 1 reHHast HH)KEHEpUS.

BrimonHenue kefica Ha aHanu3 HHQOpMAIH 00
ATHUYECKHX aCMeKTaX Pa3BUTHUS OMOTEXHOIOTHIA
(o rpymnmnam), NpeAcTaBlIeHUE Pe3yIbTaTOB
peleHus KelcoB (MoAroToBKa pedeparos,
JIOKJIaJIOB, BBICTYIIJIEHHE C IPE3CHTALIUEH )

Pa3BuTre 6MOTEXHOJIOTHI ¢ MPUMEHEHUEM
TEXHUUYECKUX cUCcTeM (OMOMHKEHEepHs,
OuonHpopMaTHKa, OMOHNKA) U UX IPUMEHEHUE B
YKU3HH YeJIOBEKa, MOUCK U aHaIu3 HH(OpMAIH U3
pa3IMYHbIX UCTOYHHUKOB.

BrimonHenue kelica Ha aHaTM3 HHPOPMAIHH O
PasBUTUA OHMOTEXHOJIOTHH C IMPUMCHCHUCM
TEXHHYECKHX CUCTEM (IO TPYIIIaM),
IPE/ICTABIICHNE PE3YNIbTAaTOB PEIICHUS KEHCOB
(moxroTtoBka pedeparos, JOKIAIOB,
BBICTYIUIEHUE C IPE3E€HTaLUEN )

CDOpMCl npomeofcymowtoﬁ ammecmayuu. saiem

Z[J'IH XapaKTCPHUCTHUKU YPOBHI OCBOCHU yqe6Horo MaTepHalia UCITIOJIb3YIOTCS CIICAYIOIINEC

0003HaUECHUS:;

1. — 0o3HaKOMUTENBHBIN (y3HAaBaHUE paHEEe U3YUYEHHBIX 00BEKTOB, CBONCTB);

2.— perOI[YKTI/IBHHﬁ (BLIHOJ'IHeHI/Ie ACATCIIBHOCTH I10 06pa3uy, WHCTPYKIUU WA ITOJ pYKOBO)ICTBOM)

3. - HpOI[YKTI/IBHHﬁ (HHaHI/IpOBaHI/Ie H CaMOCTOATCIIbHOC BBIITOJIHCHUEC ACATCIIbBHOCTH, PCIICHUC

MPOOJIEMHBIX 3a]1a4)

OHGHKa CTYACHTOB IIPOBOJUTCA 11O ABYM OCHOBHBIM OJIOKaM:

l’lpe()Mel’l’lHOCl’}’Ib SHAHU — MOJIHOTA, IPOYHOCTb 3HaHI/II71, YPOBCHb BOCHPOU3BCACHHUA YyCBAUBACMOI'O

COACPKaHUA U CBsI3CH BHYTPHU HETO, CBA3HM MCXKAY OTACIbHBIMHU 4YacCTAMH COIACPKAHHUA IIPpU

3aKpCIUICHUN U aKTyaJln3dalnuu 3HaHI/II71, YMCHHﬁ; CTCIICHDb HpCOGPaSOBaHI/IH, PCKOHCTPYKIUU U

c(OpMHUPOBAHHOCTH HOBBIX 3HAHUN, YMEHHUH;

0000WeHHOCMb  3HAHULL — 3TO CHCTEMaTH3aIlus,

YMCHUE CTPOUTH MCKIPCIMETHBIC CBA3H,

HCIIOJIB30BaTh IMMOJTYYCHHBIC 3HAHWA BHEC KOHTCKCTA y‘-IG6HOI>i JAUCHUITIINHBI.
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3.2. OneHOYHBbIE CPeICTBA TEKYIIEr0o KOHTPOJISI YCIIEBAeMOCTH 00yYal0IIHXCs

IIpakTHyeckue 3aaHusi: pa3paboTka MEHTaIbHON KapThl «Kiaccudukanus u crpoeHue

KJIICTOK»

3ananue: B Munu-rpymnmnax paspaboraiiTe MEHTaIbHYIO KapTy (MHTEIUIEKT-KapTy), OTPAKAIOIIYIO
KJIacCU(UKALIMIO KIIETOK M UX CTPYKTYpPHbIE OCOOCHHOCTH.

TpebGoBaHUs K MEHTAIBHOM KapTe:

Lentpanbueiii 00beKT: «KieTka — CTpyKTYpHasi €IMHUIIA KUZHI»
OcHoBHble BeTBU (1 ypoBeHb):
o IIpokapuoTHdeckue KIETKH
o DYKapuOTUYECKUE KIETKU
BetBu 2 ypoBHS 11 IPOKAPHOT:
o bakrepun (0cCOOEHHOCTH CTPOCHUS)
o Apxeu (0COOEHHOCTH CTPOEHUS)
BetBu 2 ypoBHS 151 9yKapHOT:
o Pacrenus (0ocoOeHHOCTH CTPOCHUS)
o JXuBoTHbIC (0COOCHHOCTH CTPOCHUS)
o I'puGs (0OCOOEHHOCTH CTPOCHUS)
o IIpoructel (0COOEHHOCTH CTPOCHHUS)
BetBu 3 ypoBHS (1)1 Ka)KI0r0 TUIA KIETOK):
o OcCHOBHBIE OPTaHOUBI U UX DYHKIIUU
o Oco0eHHOCTH KIETOYHOU CTCHKH/MEMOpaHBbI
o Oco0eHHOCTH TeHETHUECKOT0 MaTepuaa
o Cnenuduueckue CTPyKTYpPHI (XJIOPOILIACTHI, BAKYOJIH U JP.)

HpaKanecxoe 3aJaHHue. COCTaBJICHUEC CXEM KU3HCHHBIX IIUKJIOB paCTCHI/Iﬁ

3ananue: CocTaBbTe CXeMaTHUECKHUE N300paXKEeHUs! )KU3HEHHBIX IUKJIOB (LIMKJIOB Pa3BUTHS) I

pacTeHUH pa3HbIX OTAENOB, MOJYEPKHYB CMEHY IMOKOJICHUH U OCHOBHBIE MPOLECCHI.

Otnensl pacTeHUN AJis aHAIIN3A:

MoxoBuHbIe (Ha IpUMepe KYKYIIKHHA JIbHA)
[TanopoTHUKOBUIHBIE (HA MPUMEPE LIUTOBHUKA MY>KCKOTO)
I'onocemenHbIe (Ha MpuMepe COCHbI OOBIKHOBEHHOI)
[ToxpsiTocemennble (LBeTkoBbIe) (Ha mpuMepe A07I0HN)

Bompocsl k yeTHOMY ompocy 1o TeMe «IBOMIONHUs (1aTh MpaBUIIbHOE 0003HAYEHUE TEPMHUHAM, ,
KpaTKO OXapaKTepU30BATh KaXIbld 3Tall, OTBETUTh HA YTOUHSIOIIME BOMPOCHI MpErnofgaBaTeis Mo
TeMe) :

1.9ransl 3BOMIONIIMM YesIOBEKa. (Ha3BaTh, 1aTh KPATKYIO XapaKTEPUCTUKY)
2.AHTpoIIOJIOTUs KaK HayKa.

3.OCHOBHBIC CTaIMH AHTPOIIOTEHE3A.

4. @aKkTOpbI aHTPONOTeHE3A.

5.CucreMaTn4eckoe MoJI0KEeHNE YeTI0BeKa.

6.CX0/JCTBO M OTIINYMS YEIOBEKa C KUBOTHBIMHU.

7.Pachl COBpeMEHHOT 0 YeIoBeKa.
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Hoxnaawl, pedgepartsi (/) - BoImoIHEHHE KEHCOB B BUC YCTHBIX COOOIIEHUH C ITPe3eHTAIMEH 10
TEMaM JUCHUIIJIINHBI.

BapuanTtsl Tem 111 10KIa/10B, pedepaToB:

1.
2.

Hcropus otkpeiTus u nuzydeHus kietku (P. I'yk, A. Jlesenryk, M. lIneinen, T. [lIBann)
CoBpeMeHHbIE  METOJIbI ~ M3yYEHUs] KIETOK (CBETOBas, JJIGKTPOHHAas  MHUKPOCKOIIHS,
(hyopeciieHTHas MUKPOCKOITHS )

OcobenHocti  cTpoeHuss W (YHKOUH  KJIETOYHBIX ~ OPraHoWIOB  (MUTOXOHJIPHH,
SHJOIUIa3MaTHYeCcKas CeTh, anmnapat [ onbmku)

CpaBHHTEIIbHASI XapaKTEPUCTUKA PACTUTEIBHON U dKUBOTHOM KJIETOK

KneTounblil IUKIT U €ro peryisius

TpeboBanus K mpe3eHTaIUH:

Tutynsueii cnaiia: tema, DO cryaenta, rpymnmna

ConepsxatenbHbIE CIIalIbI:

AKTYaJIbHOCTbH TEMBI

OCHOBHBIE TIOHSITHS U ONIPEACIICHUS

dakTH4eCKHil MaTepuan (1aThl, UMEHA YYEHBIX, CXEMbl, PUCYHKH )

BriBoabl

3aKIIOUMTENbHBIN Caiia: UCTOYHUKY MH(popManuu (He MeHee 3, BKJIIOYas PEeKOMEHIOBaHHbIE
MIPENO/IaBaTEIIEM )

TpeboBaHusI K BBICTYIIEHUIO:

Cobnronenue periamenTa (5-7 MUHYT)

CB000IHOE M3II0KEHHE MaTepHaia (He YTCHUE CO CIIAiIOB)
Hcnons3oBanne Hay4YHOW TEPMUHOJIOTUU

OTBeThI Ha BONPOCHI AYAUTOPHU

TecrupoBanue
CryneHT BbIOMpaeT OMH NPAaBUIbHBIN BAPHAHT OTBETA U3 HECKOJIBKUX
Yro Takoe nucra?
Buibepume ooun npasunvusiii omeem
1.  HemoaBumxHas popma MpocTeHIIero, MOKPbITas INIOTHONH 000I0UKON
2 HEMOJBIKHAs (popMa GaKTepHH, HOKPHITas TNIOTHOW 000JI0YKOM
3.  moaBwkHas Gpopma 6akTepuH, He UMEOIast 000I0UKH
4

MoABMXKHAs (hopMa MPOCTEUIIIEr0, HE UMEIOIast 000JIOUKH

CryneHT BbIOMpaeT HECKOIBKO MPABUIIHHBIX BAPHAHTOB OTBETOB
Mertoabl U3yyeHusi TeHETUKH YE€IO0BEKa:

Buibepume o0un unu Heckovko npasuibHbIX OMEemo8

1. reHeaJornuecKui

2. OJIN3HELIOBBINI
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[IATOr€HETUYCCKU I
OHOXUMHYECKUI

HOHYJISII_[I/IOHHO-CTaTI/ICTI/I‘-IGCKI/Iﬁ

o ok~ w

THOPUIOIOTHYECKUIT

CTYZ[CHT BBOAUT OTBECT B BUJEC TCKCTA
Kak Ha3pIBaeTCs IOCIeI0BaTEIbLHAS 3aKOHOMCpHasA CMEHAa OJHOI'O OHOJIOTHYECKOTO
COO6H.I€CTBa APYyruM Ha OIpE€aACICHHOM Y4aCTKE CPE€Abl BO BPpEMCHH B PE3YJILTATE BIIMAHUA

MPUPOJHBIX (PAaKTOPOB MIIM BO3JICHCTBUS YeIoBeKa?

CTyIeHT paccTaBIsSIET CJIOBA B MPABUIILHOM MOPSIJIKE

Onpenenure NpaBUIIbHYIO MOCIEN0BATEIBHOCTD ATANIOB Pa3BUTHS YEIOBEUYECKOM acKapH/ibl,
Ha4yMHas Co CTAJIUU ANULIA.

Paccmasvme 6 npasunvrom nopsioxe

1. monagaHue SUI U3 BHEIIHEW CPebl B KUIIIEUHUK

2.  pPa3BUTUE MUKPOCKONMUYECKOW JIMUYUHKU

3.  BHEIpPEHHUE JUUYMHKU B CTEHKY KUIICYHUKA, IPOHUKHOBEHHE B KPOBb U BMECTE HEH
nonajaHue JIMYNHOK B M€YEHb, CEPJILIC U JIETKUE

4.  pOCT JIMYMHOK B JIETKUX

5.  BTOpPUYHOE MOMa/IaHue JIMYMHOK U3 JIbIXaTeIbHBIX MTyTEH B POTOBYIO MOJOCTh U
BTOPUYHOE UX 3aIJIaTHIBAHHE

6. MpEeBpaliCHUEC B KUIICYHHUKE JIMYUHOK BO B3POCJIBIX qepBeﬁ

CTyneHT coeJMHsIET OTBETHI IOMAapHO

VY cTaHOBUTE COOTBETCTBUE MEXK/Y BhICIIEH HEPBHOM M MCUXUYECKOH 1EATETHbHOCTBIO.
1.  opueHTHpPOBOUHBIN peduieKc

2.  JIOMUHaHTa

3.  tunsl BH/|

1.  HenmpowW3BOJIHHOE BHUMaHUE
2.  TIPOW3BOJILHOE BHUMaHHE

3. TeMmepaMeHT

CrtyneHT BbIOMpAeT OTBET U3 CIHCKA BHYTPH BOIIpOCca
Camas HU3Kasi CKOPOCTh KpOBU HabI0aeTcsl B (a0pTe | apTepHsiX | BeHaX | KalmuIspax).
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3.3. OneHo4YHbIE CPeICTBA MPOMEKYTOUYHOM aTTeCTAlMU 00yUAK0 M XCS
IIpomexxyTouHas arrecTanus IPOBOJUTCS B BUJIE YCTHOT'O 3a4eTa.

BapuaHTbI BOIPOCOB K 3a4eTy:

1 3amaun U METOABI 00IIel OMOJIOTUH, YPOBHHU OPraHU3AIINH KUBOK MaTEPHH.

2 XuMu4eckas OpraHu3aIysi KIeTKH (CocTaB U (DYHKIIUU BEIIECTB).

3. Crpoennie U QyHKIUH KICTKU (OpraHOMIbI, X (DYHKIIWMHU, BUJIBI KJIETOK).

4 OOMeH BemiecTB M NpeBpallleHHe SHeprud (IIAaCTHYECKUH W SHEPreTHYecKuil oOMeH,

(hOTOCHHTE3 U XEMOCHUHTE3).

5. Jenenuie kneTku (’KU3HEHHBIN ITUKII, MUTO3, KJICTOYHASI TEOPHUS]).
6. Bupyce! u Bupycubie 3a0oneBanus. CITIN/] u Mepbl ero npoQuIakTHKH.
7. Pa3zmuoxkeHne u MHIUBUYyalbHOE pa3BuTHe (0ecosioe 1 MoJ0BOe Pa3MHOKEHUE, MEHO03,

AMOPHOHAIILHOE ¥ TTOCTAMOPHOHAIBHOE PA3BUTHE).

8. 3akonsl I'. MeHens 1 ux 10Ka3aTeIbCTBO HA KOHKPETHBIX MPHMEPaXx.

9. XpomocoMmHas Teopusi T. Moprana u ClENIJIEHHOE HAaCJIeTOBAHUE.

10.  3akOHOMEpPHOCTH MU3MEHUYMBOCTH (HACJEICTBEHHAsl U HEHACIICACTBEHHAs).

11.  Cenekuus (3aaa4u, METOJIbl, TOCTUKEHUS, CPABHEHHE UCKYCCTBEHHOI'O U €CTECTBEHHOIO
otbopa).

12. Pa3BuTHe HBOJIONMOHHBIX HJCH B JOJAPBHHOBCKUN NEPUOJ M CHHTETHUYECKAs TEOPHUs
HBOJIIOLUH.

13.  DsomonuonHoe yuenue Y. JlapBuHa (IpeAnocbUIKH, CYIIIHOCTb, 3HAYEHUE).

14. MuxposBomonus (KOHIENIHUs BUAA, €ro KPUTEPUU U MEXaHU3M BUI000pa30BaHus).

15.  MaxkposBodromus (J0Ka3aTeIbcTBA, OCHOBHBIE HAIIPABIICHHS SBOJIIOIIMOHHOTO MPOIIecca).
16.  Pa3BurtHe opraHMYecKOro Mupa.

17. T'unmote3sl BOSHUKHOBEHUS KU3HU Ha 3eMIIe.

18. OCHOBHBIE ATAIIbI DBOJIOIAHN YEJI0BEKA.

19.  [lokasarenbcTBa pOJICTBA YEIOBEKA M KHUBOTHBIX.

20.  YenoBeueckue pachl.

21.  Dxomnorus Kak Hayka, (pakTopbl Cpe/bl.

22.  DKOJIOTHYECKUE CHCTEMBI.

23.  Yuenwme B.U. Bepranckoro o 6uochepe. Hoochepa.

24.  B3auMOCBs3b NPHUPOABI M OOIIECTBA. AHTPONOI€HHOE BO3JCHCTBHE HA MPUPOIHBIE
OUOTreOICHO3BI.
25.  buonuka (CymrHOCTh HayKH, HANIPABJICHUS, TOCTHIKCHU ).

4. MeToauyeckue yKazaHus 1Jisi 00yUYAIOUIUXCH M0 OCBOEHHIO IV CHUTLTHHBI
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[Ipuctynas x U3y4eHHIO AMCHUIUIMHBI «BHOJIOTHs», CTYIEHT OJKEH O3HAKOMUTBCS C
coZiep)KaHUuEeM JaHHOW pabouell yuyeOHOM NHpOrpaMMol IUCHMIUIMHBI C TeM, YTOOBI MMETh YETKOE
npeJCcTaBIeHuEe 0 CBoel padore. M3yueHne MUCHUIUIMHBI OCYHIECTBISETCS Ha OCHOBE
BBIJJAHHBIX  CTYJIEHTY [pENoJaBaTelieM pPEKOMEHJAluid [0  BBIINOJHEHUIO BCEX  3aJaHUM,
MPEeyCMOTPEHHBIX Y4EOHBIM IIJIAHOM U MporpaMmoi. B nmepByro ouepens He0OX0AUMO YSICHUTD LIE€Thb U
3a/1a4M M3y4aeMOM TUCLUIUIMHBI, OLIEHUTh 00BbEM MaTepuaia, OTBEIEHHOIO JUIsl U3yYEHHs CTyIEeHTaMu
CaMOCTOSITENIbHO, TOJJ00PaTh OCHOBHYIO M JIOTIOJHUTENBHYIO JTUTEPATYpPy, BBIIBUTH HauOoJee BaXKHBIC
po0GJIeMbI, CTOSAIIUE 110 BOIIPOCAM HM3y4aeMON IUCHUIUIMHBI. BhionHeHne 3a1anuii OCyIeCcTBIsIETCS B
COOTBETCTBUM C Y4E€OHBIM IIJIAaHOM M mporpammoil. OHU JOJKHBI BBIIOJHSITHCS B COOTBETCTBUU C
METOAMYECKUMU PEKOMEHIAIMAMHU, BBIIAHHBIMU MPEMNO/IaBaTesieM, U MPEACTaBICHbI B YCTAHOBJICHHBIC
npenojaBaTesieM Cpoku. M3ydas nepBOMCTOUHUKH, LEI€CO00pa3HO 3aKOHCIIEKTUPOBATh TOT MaTepHall,

KOTOpHﬁ HE COO6H_[8.JIC5I CTYACHTaM Ha JICKIUAX.

5. YueOnas iuteparypa u pecypcbl HHGPOPMALMOHHO-TEJIEKOMMYHHKAMOHHOM ceTH « AHTepHET»
OcHoBHas TuTepaTypa:

1. buonorus: O6miast 6uonorus: 10-11ki.: 6a30BbIil ypoBeHb: yueOHUK i 001eo0pazosar. opr. / .

K. Bensies u np.]; mox pen. J1. K. Bensiea, I'. M. Ipimmiuna; Poc. akaa. Hayk, Poc. akaa. obpa3oBanus,

Wzn-Bo "TIpocsemienue". - 12-e u3z. - M.: [Ipocsemenue, 2013. - 304 c.

2. buosnorus [ DnekTpoHHsIi pecypc]: s nmocrynaromux B By3bl / P.I'. 3asi [u np.]. - 5-e u3n., ucnp. -

DneKTpoH. 1aH. - MuHck: Beimaiimas mkoia, 2015. - 640 c.

3. Konecnukos, Cepreit Unpuda. O6mias 6uosorus: yued. mocodue Juist CTyIeHTOB 00pa3oBar.

yupexaeHuit cpea. npod. oopazosanus / C. U. Konecuukos. - 6-¢ uzn., crep. - M.: KHOPYC, 2016. -

287 c.

3J'IeKTp0HHBIe y‘le6HHKI/I 110 OMOJIOTUH.

1. buonorus: y4eOHUK M MPAKTUKYM Ui CpeHEro npodeccuoHanbHoro oopasosanus / [B. H. Spsirus,
U. H. Bonkos, B. 1. Bacusnbesa u ap.]; mox pexn. B. H. fpsiruna. - 2-e u3a. - Mocksa: FOpaiit, 2020. -
453 c.

2. buonorus (yrnyonenssiid ypoBens): 10-11 kiacc: yueOHUK Uit cpeaHero obiero oopasosanust / [B.
H. Speirun, U. H. Bonkos, B. U. Bacunsera u np.]; mox pen. B. H. fpeiruna. - 2-e usa. - Mocksa:
FOpaiir, 2022. - 357 c.

3. Bepxomenuesa, FO.I1. buonorus: y4e6. mocobue misa CIIO / FO.I1. Bepxomennesa; ®enep. roc.
OIO/DKET. yupexkaeHue BbIcHI. oOpa3oBanus "OpeHOypr. roc. yHT'. - DnekTpoH. aaH. - CapaTos:

[Tpodobpazosanme, 2020. - 146 C.: w.
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4, Jlanmuukasi, Tarpsna BnagumupoBna. buomorus: TecThl: ydeOHOE TOCOOME Jisi CPEIHETO
npodeccuonansHoro oopasopanus / T. B. Jlanunkas. - 2-e uzn. - Mocksa: FOpaiit, 2021. - 40 c.

5. CmupnoBa, Mapuna CepreeBHa. EcrecTBo3Hanue: reorpadusi, OHOJIOTHS, SKOJIOTHS: ydeOHOE
nocobue i cpeanero npodeccuoHanbHoro oopazosanus / M. C. Cmupnosa, T. M. CmuproBa, M. B.
Boponenko. - Mockga: FOpaiit, 2020. - 271 c.

6. TynskoBa, Ombra BanepbeBna. buonorums: yueOnuk mns CIIO / O.B. Tymsakosa. - Caparos:
[Tpodobpazoanue, 2020. - 450 C.: u.

7. Konecnukos, Cepreii Unpnu. O6mas 6uosiorus: yued. mocodue s CTyICHTOB 00pa3oBar.
yapexaenuii cpen. mpod. oopazosanus / C. M. Konecnukos. - 6-¢ u3., crep. - M.: KHOPYC, 2021. -
287 c.

8. Konecnukos, Cepreit Mnpua. O6mas 6uonorus: yued. mocodue Juist CTyIeHTOB 00pa3oBar.
yupexaenuit cpen. npod. oopazosanus / C. U. Konecuukos. - 6-e u3zn., crep. - M.: KHOPVYC, 2023. -
287 c.

HNuTepHeT-pecypcesl:

1. [MpoucxoxkaeHue KU3HKA ¥ BUAOB oprann3moB. — https://youtu.be/L TRAO-ItOHU
2. Coiictsa xuBoro. Kak otmmuurs )kuBoe ot Hexusoro. — https://youtu.be/D2h8TtwQOQTM
3. Brusiaue yapTpaduoneToBOro H3IydeHUs Ha POCT IMAaHOOAKTEPHil B apXxee U OKCUTCHAIIUS

3emumn — https://youtu.be/bTMIsO6RX5I

HeobxoauMocTh cBeTa /i1 cCMHTE3a Xaopoduiia — hitps://youtu.be/zGTvT2ulGOk

4

5 Oco0OeHHOCTH CTpOeHHUS IPOKAPHUOT M dyKapuoT — https://youtu.be/RHCcEttacWpl
6. [MTnactuasr — https://youtu.be/CXQgJcP22jq
7
8
9

Bupycer — https://youtu.be/yJzrhoBxNHU

Knaccudukanus sxuBbix cymectB — https://youtu.be/IQLIAOVYpSU

Kpacuyxa. — https://youtu.be/qDQTBzUzckA
10.  Harypanpnas Ocma. — https://youtu.be/16ftOn9hmQM

11.  HeoObrunsie ¢popmbl xxu3HU. [Ipronsl u Bupouasl. Jlekuus u3 kypca "buonorus kak Hayka" —

https://youtu.be/KAuYPLpv200

12. YpoBHHM OpraHu3aIiu KUBbIX cucteM — https://youtu.be/ lef7IMhaGA
13.  XKuper — https://youtu.be/VQeU950TINE
14.  Tomumepsr — https://youtu.be/Mi8VS-xCdaY

15.  3amuck uHpopMaimu B kietke — hitps://youtu.be/Po_pGFE7ali0
16.  Iuromorus. — https://youtu.be/tdX100hS3aU
17.  Meiio3 — https://youtu.be/Hgzc24AY zxI
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https://youtu.be/LTRA0-lt0HU
https://youtu.be/D2h8TtwQQTM
https://youtu.be/bTMIsO6RX5I
https://youtu.be/zGTvT2uIGOk
https://youtu.be/RHcEttacWpI
https://youtu.be/CXQqJcP22jg
https://youtu.be/yJzrhoBxNHU
https://youtu.be/lQL9AOVYpSU
https://youtu.be/qDQTBzUzckA
https://youtu.be/16ftOn9hmQM
https://youtu.be/KAuYPLpv2o0
https://youtu.be/_Ief71MhaGA
https://youtu.be/VQeU95oTInE
https://youtu.be/Mi8VS-xCdaY
https://youtu.be/Po_pGF7aJi0
https://youtu.be/tdXIO0hS3aU
https://youtu.be/Hqzc24AYzxI

18. MMTO3 - AEJEHUE KJIETKHN — https://youtu.be/[168PUgDOTA
19.  Hepsnas cucrema - cucrema ympasienus — https://youtu.be/mOgRamX47to
20. O6wmeH Bemects — https://youtu.be/Ywqg7S3PHDIM

21.  PenpoaykTtuBHas QYHKIMS - CPEICTBA BOCIPOM3BOACTBA — hitps://youtu.be/Skv7-v-4dek
22.  Kpoccunrosep — https://youtu.be/Ur4dgHH7JV7c

23.  T'amerorenes — https://youtu.be/SEXygmBbynM

24. 3akonbl Menaens. — https://youtu.be/\Wpu -Sh5Zvqg

25.  CBOWMCTBA 'EHETUYECKOI'O KOJIA — https://youtu.be/jEo-tJ2nT5q
26.  Crpoenne xpomocomsl — https://youtu.be/rtBmXJalGVc

27. urommasmarnueckoe HaciemoBanue — https://youtu.be/4ePY ZxWei04

28.  T'eHermKa - 3aKOH Iepe/iaun HACJIeACTBeHHOM nH(popmanuu — https://youtu.be/6-FYW _14u90Q

29. HacnenoBanue npu3HaKoB, CIEIUICHHBIX ¢ mojoM — https://youtu.be/WcdvaJMwbPs

30. ['ennbie myTanuu — https://youtu.be/9K7JhbioWtg

31.  T'enomubie myTaiuu — https://youtu.be/goDY6E0WnIJA
32. Momuduxkamuun — https://youtu.be/iw3QVhCQ8ss

33. H.K. duxosckuii. ['eHeTnka B Hawieil xxu3nu — https://youtu.be/glrma-AC is

34. XpomocomHubie MyTanuu — https://youtu.be/0Je6KUr2sPE

35. MoxHO 11 BeuIeUnTh nanbToHm3M? — https://youtu.be/nKxm8uoYPEo

36.  Natural selection in a hurricane: The lizards that won»t let go — https://youtu.be/aKvKd1So0zOc

37. Bxnan neannepransies B JIHK coBpeMeHHBIX Jtojiel. ['pynibl KpOBU HeaHIEPTAIbIEB U

nenucoBleB — https://youtu.be/4pEjkmWTVTK

38.  Tammorpymmsl Y-XpoMocoMEBI denoBeka. [IponcxoxkaeHne COBpeMEHHBIX Hea)pUKAHCKHIX JIMHUHA

Y-JTHK — https://youtu.be/0VvoUzysOFM

39. KpOMaHBOHLILI HJIN MIEPBLIC aHATOMHWYECKU COBPCMCHHBIC JIFOIU EBpOHH —

https://youtu.be/7TENzMAvVg4dE

40. H.K. SInkoBckuii. Heanaepranbckue reHsl COBpEMEHHOTO YEJI0OBEKA —
https://youtu.be/QKCvNtg3YI8
41.  Hukomnait Kykymkun: Kak paboraer mo3r? — https://youtu.be/0Ofbu7tiQISO

42. [Tonemuka ¢ kpearmonusmom — https://youtu.be/0og-Nh_pwAl

43.  Tamapa Ky3nenosa: o 60sie3HsX 00€3bsiH U X Jiedenun — https://youtu.be/bT26dJTGNn3Y

44.  HutemnekTyalbHble 0COOEHHOCTH pa3HbIXx pac — https://youtu.be/CvDjWw _guZU

45. Buonenossl. OTHOLIEHU B Ouonenosax — https://youtu.be/tVINLwbW5nY

46.  HeoOwrynbie mapasutel — https://youtu.be/soj6BOfD5FI

47.  XwurpoymHble mapa3utel — https://youtu.be/h4kmj8-etpE
48.  Dxonormueckue (akropel. CBer. — hitps://youtu.be/OGBO_VEdhIE
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https://youtu.be/jI68PUqD0TA
https://youtu.be/mOqRamX47to
https://youtu.be/Ywq7S3PHDlM
https://youtu.be/5kv7-v-4dek
https://youtu.be/Ur4gHH7JV7c
https://youtu.be/8EXyqmBbynM
https://youtu.be/Wpu_-Sh5Zvg
https://youtu.be/jEo-tJ2nT5g
https://youtu.be/rtBmXJa1GVc
https://youtu.be/4ePYZxWei04
https://youtu.be/6-FYW_i4u9Q
https://youtu.be/Wc4vaJMwbPs
https://youtu.be/9K7JhbioWtg
https://youtu.be/goDY60WniJA
https://youtu.be/iw3QVhCQ8ss
https://youtu.be/q1rma-AC_is
https://youtu.be/0Je6KUr2sPE
https://youtu.be/nKxm8uoYPEo
https://youtu.be/aKvKd1SozOc
https://youtu.be/4pEjkmWfVfk
https://youtu.be/0VvoUzys9FM
https://youtu.be/7ENzMAyg4dE
https://youtu.be/QKCvNtg3YI8
https://youtu.be/0fbu7tlQIS0
https://youtu.be/0og-Nh_pwAI
https://youtu.be/bT26dJTGn3Y
https://youtu.be/CvDjWw_guZU
https://youtu.be/tVJNLwbW5nY
https://youtu.be/soj6B0fD5FI
https://youtu.be/h4kmj8-etpE
https://youtu.be/OGBO_VEdhIE

49.
50.
51.
52,
53.
54.
55.
56.
57,
58.
59.
60.
61.
62.

Okonornyeckue pakropsl. Temmnepatypa — https://youtu.be/o5SPKIzmycd

buoTtnueckue oTHoIIeHus B mpupoje. — https://youtu.be/ciPM549zrpg

Pa3zHooOpasue B3auMoCBs3el Opranu3MoB Mex 1y coboit — https://youtu.be/E4AFbalwl4C8

YeMm MyTyanu3Mm OTIHYaeTCs OT cumbuosza? — https://youtu.be/D45G4Pwlyng

Wudexnuonnsie 3ad0eBanus yenoBeka — https://youtu.be/HIBsHf2yZ8g

Acxkapuga — https://youtu.be/ozdchGpcOfo

Beruuii nenens — https://youtu.be/ijjBpLD12ak
Berunii nenens — https://youtu.be/GdOh9L ASgQ
[TeueHouHbIl cocanpink — https://youtu.be/pbl40fc6Bx0O

5 ce30HHBIX 3a00sieBaHuil , iepenaBaeMbix Kitermamu — https://youtu.be/vIDIAVEIHGM

Knemesoit Duniepanut VS SAnonckuit sumedanur — https://youtu.be/4Uj6CCKamyo
buocdepa — https://youtu.be/mRB5UQGNTTE

BunuMmas cpena kak sxonoruueckuii pakrop — https://youtu.be/DVAINHIGOWY

buomacca 3emin, undorpaduka. Macca roeid, pacTeHUH, )KUBOTHBIX, TPHOOB, OaKTepHil 1

BupycoB — https://youtu.be/zc_aOeT2jgE

63.
64.
65.
66.
67.
68.
69.
70.

Bunoobpa3zoBanue: reorpaduueckoe u skojorudeckoe — https://youtu.be/RQODIysITVE

BiusiHue aHTpONOreHHBIX (PaKTOPOB Ha XKHUBBIC OpraHu3Mbl. — Nitps://youtu.be/9hWe8VHKG00

Mup aHTponOreHHbIX OHoIieH030B — https://youtu.be/p\Vw4dJIOcY M

OcHoBbI cenexmu. — https://youtu.be/slOjwUxaur0

Buytpukierounoe crpoenne — https://youtu.be/veN1AZSL 4ec

Kietku - Momynu, u3 KOTOPBIX OCTPOEHBI Oprann3Mbl — https://youtu.be/iSDkmSpOM_w

Mopdonorust u kiaaccubukaims npocteimmx — https://youtu.be/RNvXgGKsIsA

OnTOreHeTnueckas n3MeHunBocTh — hittps://youtu.be/lUvdjPj-coU

6. MarepuanbHoO-TexHMYecKas 0a3a, MHGpOpMaMOHHBIE TEXHOJIOTHH, IPOrPaAaMMHOE
obecrieyeHne M HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

st oOyuenuss cryneHToB To gucturuiiHe «buomorum» B ¢dummane umeeTcss KaOWHET

HpO(I)CCCI/IOHaJ'IBHLIX JAUCHUIIINH, O60py,HOBaHHLIﬁ BUACOITPOCKINOHHBIM O6OPYI[OB8.HI/IGM, CTOJIaMH,

CTYJIbSMU, KJIaCCHOM HOCKOﬁ, CHCTEMOH oOcCBeleHusa. Takxke B (I)I/IJ'II/IaJ'Ie UMCECTCA 6I/I6J'II/IOTCK8.,

numeromas pa601me MECTa A CTYACHTOB, OCHAIICHHBIC KOMIIBIOTEPAMU C JOCTYIIOM K Oazam JaHHBIX

¢unuana u cetu HTEpHET.
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https://youtu.be/o5SPKIzmyc4
https://youtu.be/ciPM549zrpg
https://youtu.be/E4FbaIwl4C8
https://youtu.be/D45G4Pwlyng
https://youtu.be/HJBsHf2yZ8g
https://youtu.be/ozdchGpcOfo
https://youtu.be/ijjBpLD12ak
https://youtu.be/GdOh9L_ASgQ
https://youtu.be/pbI4Ofc6BxQ
https://youtu.be/vJDl4VE1HGM
https://youtu.be/4Uj6CCKamyo
https://youtu.be/mRB5UQGnTrE
https://youtu.be/DvAjNHlGQwY
https://youtu.be/zc_aOeT2jgE
https://youtu.be/RQ0DlysrTVE
https://youtu.be/9hWe8VHK6oo
https://youtu.be/pVw4dJI0cYM
https://youtu.be/sIOjwUxaur0
https://youtu.be/veN1AZSL4ec
https://youtu.be/i5DkmSpQM_w
https://youtu.be/RNvXgGKsIsA
https://youtu.be/IUvdjPj-coU

