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1.0BIIAS XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBI JTUCITATLIAHBI

BHUOJIOI'us
1.1 MecTo AuCHUILUINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMBbl:
VYuebHas JIUCLUIUINHA «buonorus» ABIISIETCA 00s13aTesIbHOM YacThbIO

00111€00pa30BaTENIBHOTO IUKJIA OCHOBHOH MpodeccuoHanbHoi 00pa3oBaTeIbHON MPOrpaMMBbl MO
crienanbHOCTH 43.02.16 «TypHu3M B rOCTEIPUUMCTBO.

Pabowas mporpamma AMCHMIUIMHBI pa3paboTana B coorBercTBUM ¢ PI'OC cpemnero
obmero o6pazoBanus ¢ ydetom PI'OC CIIO mo cnemumansHocTH 43.02.16 «Typusm wu

TOCTETIPUUMCTBOY.
Jucnunnuna HanpasieHa Ha popmupoBanue OK mo crienuanbHOCTH:
Koo Haumenoeanue komnemenyuu
KomnemeHuuu
OK-1 BeiOupats  cmocoObl  pemreHus  3amad  OpoQecCHOHANBHOH  JIesITebHOCTH
NPUMEHHUTENILHO K PA3TMYHBIM KOHTEKCTaM
OK-02 Hcmonb30BaTh COBPEMEHHBIC CpEACTBA IOWCKA, AaHAIM3a W HHTEPIPETAIlH

uHpOpMaMK W WHPOPMAIMOHHBIE TEXHOJOTMM JUIsl  BBIIONHEHHUS  3ajad
po(heCCUOHATIBHON IeATENbHOCTH

OK-04 O} dexTHBHO B3aNMOIEHCTBOBATH U pa0OTaTh B KOJUIEKTHBE M KOMaH/IE

OK-07 ConeficTBOBaTh COXpPaHEHHIO OKPYIKAIOLICH CPebl, PeCypcocOepeKeHUIO, TPUMEHSITh
3HaHUA 00 U3MCHCHUU KiIuMara, IIPUHIHAIILI 6€pe)KJ'H/IBOFO IMpoOU3BOJACTBA,
3¢ eKTUBHO JeCTBOBAThH B YPE3BbIYAHHBIX CUTYALHSIX

1.2. e 1 MUIaHUPYeMBbIe Pe3yJabTAThl 0CBOCHHS THCIUTITHHBI:

Heanb: dbopMupoBaHue y CTYIEHTOB MPEACTABICHUS O CTPYKTYpPHO-(pYHKIIMOHAIBHON
OpTaHMW3aIH KUBBIX CHUCTEM PA3HOTO paHra KaK OCHOBBI MPUHSATHS PEIICHUN B OTHOIICHUU
00BEKTOB )KMBOW IPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIHIX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOEHUSI, MHOTOOOpa3Hsi 1 OCOOEHHOCTEH JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHHW3aIlid, 3aKOHOMEPHOCTEH MPOTEeKaHWS OWOJIOTMYSCKUX IPOIECCOB U
SABIICHUN B OKpYXKalolllel cpeae, IENIOCTHOW HAyyHOW KapTHUHBI MHUpPA, B3aUMOCBSI3M U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS ONPEILISTh KUBbIE OOBEKTHI B MIPHUPOJIEC; IPOBOJUTH HAOIIOACHUS 32
OKOCHCTEMaMH  JUIsl  BBISIBJICHUS ~ ©CTECTBEHHBIX W AHTPOIOTCHHBIX  HM3MCHCHHIA,
WHTEPIPETHPOBATH PE3YIbTAThl HAOTIOACHUIA,

3) chopMUPOBATH HABBIKK MPOBEACHHSI MPOCTEUIIIIX OMOJIOTHYSCKHX YKCIIEPUMEHTAITBHBIX
UCCIICIOBAaHU C COONIOZACHHEM TMpaBWJ 0€30MacHOro oOpamieHuss C OObeKTaMH U
00opyI0BaHUEM;

4) pa3BUTb YMEHHS WCIOJIB30BaTh WHPOPMAIUIO OHOIOTHYECKOTO XapakTepa U3
Pa3ITMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3HPOBATH IMOCIEACTBUS CBOCU MAESITENBHOCTH TIO
OTHOIIICHUIO K OKPYKAIOIIEH cpejie, COOCTBEHHOMY 3/JI0POBBIO; OOOCHOBBIBATH M COOIOJATH
Mepbl TPOUIAKTUKY 3a00I€BaHUH.

6) chopmMupoBaTh MOHMMAaHHE 3HAYUMOCTH JIOCTHIKCHHN OHMOJOTHYECKONW HAyKu U
TEXHOJIOTHI B MPAKTHYECKON JEATEIHHOCTH YEJIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI B arpoOMOTEXHOIOTHH.
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1.3 Ilnanupyemble pe3yJibTaThbl OCBOEHHsI 00Ie00pPa30BaTeJbHON JHCHMILIMHBI B
coorBeTcTBMU ¢ PI'OC COO

O0mue (TMYHOCTHBIE M MeTaNpPeAMeTHbIE) Pe3yJIbTaThl 00y4YeHMsI:
B yacTu Tpy10BOI0 BOCIUTAHMS:
- TOTOBHOCTD K TPY/y, OCO3HAHKE [IEHHOCTU MacTepCTBa, TPY10J1t00ue;
- TOTOBHOCTb K AaKTMBHOH J€ATEIbHOCTU TEXHOJOTMYECKOH M COLIMAJIbHOW HalpaBiICHHOCTH,
CIOCOOHOCTh ~ WMHUIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESITEIIbHOCTb;
- HHTEpEeC K pa3IndHbIM chepam npodeccuoHaIbHON AesITeNbHOCTH,
OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU A€HCTBUAMM:
a) 0a30BbI€ JJOTUYECKHE JICHCTBUS:
- CaMOCTOSITENbHO (HOPMYNIHUPOBATh M aKTyalIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
- yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS NJISl CpPaBHEHUS, KJIacCU(PUKALUU U
000011IeHH S ;
- OIPEIENATh LEH IeSTEIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH UX JOCTHKEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX;
- BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTb, OILEHUBATh COOTBETCTBUE pE3YNbTATOB LIETSM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;
- pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPOOIeM
0) 0a30BbBIE UCCIIEAOBATEIIBCKUE JECHCTBUS:
- BJAJeTh HABbIKAMHU YUe€OHO-HCCIIENOBATENIbCKOW U TMPOEKTHOW EeATENbHOCTH, HaBBIKAMH
paspetnieHus npoduem;
- BBISIBIISITH IPUYMHHO-CIIE/ICTBEHHBIC CBSA3H M aKTyaIU3UPOBATh 3a71a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHts, HaXOIUTh apryMEHThI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPXKACHMM, 3a/1aBaTh apaMeTphbl
U KPUTEPUU PEIICHHUS,
- aHAJIM3MPOBATh MOJIyYEHHBIE B XOJI€ PEILIECHUS 33/1a4l PEe3yJbTaThl, KPUTUUYECKU OIL[CHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;
- YMETb NIEPEHOCUTh 3HAaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
- BBIJIBUTATh HOBBIE UJICH, MTPEJIaraTh OPUTrHHAILHBIC TIOIXO0/IbI M PEIICHUS;
- CITIOCOOHOCTH UX UCIIOJIb30BAHUS B MO3HABATEIHHON U COIUAIBHOMN MPaKTHUKE
B 00/1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA:
- ¢(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIECTBEHHOM NpPaKTHUKH, OCHOBAHHOTO Ha JMajore KyJIbTyp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIbTYPHOM MUPE;
- COBEpUICHCTBOBAHME S3BIKOBOM M UYMTATENbCKOW KYJIbTYpbl KaK CpeACTBa B3aUMOJCHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUPA,
- OCO3HaHHWE I[IEHHOCTH HAay4YHOW JesTeIbHOCTH, TOTOBHOCTb OCYIIECTBISATh MHPOEKTHYIO H
MCCIIEI0BATENbCKYIO IESITENbHOCTh UH/IMBUAYAIbHO U B TPYIIIIE;
OBjaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU JAeHCTBUAMM:
B) paboTta ¢ uHpopmarmei:
- BJIQJICTh HaBBIKAMHU TMOJIYYCHHUSI HHPOPMAIIMH U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISITh TIOWCK, aHATN3, CUCTEMATU3AIMI0 W MHTEPIPETAINI0 WHPOPMAIUH Pa3THIHbIX
BUJIOB U (hOpM IMpecTaBICHUS;
- CcO3JaBaTh TEKCTHI B PAa3IMUYHBIX (hopMaTax C y4yeTOM Ha3HaueHUs WHPOPMAIUU U IIETEBOU
ayJIMTOPUH, BBIOUpPAs ONTUMAIIbHYIO (OpPMY MpEICTaBICHUS U BU3yaIu3alluu;
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- OLEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(GOpPMAallMU, €€ COOTBETCTBHE IMPAaBOBHIM H
MOpaIbHO-ITHYECKUM HOpPMaM;

- HCIIOJIb30BaTh Cpe/cTBa MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33Jlad C COONIOJCHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH OE301aCHOCTH, TUTHUEHBI, PECYpCOCOEPEKEeHNUs, MPABOBBIX M ITHYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

- BJIaJIETh HABbIKAMU PACIIO3HABAHUS M 3alIUTHI HH(GOpMaluu, HHGOPMAITMOHHON O€30MacCHOCTH
JMYHOCTH

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTA U CAMOOTPEIETICHUIO;

-OBJIaJICHUE HABBIKAMH Y4EOHO-UCCIIE0BATEIHCKOM, MPOEKTHON U COITUATIBHON JIeATEIbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

0) coBMeCTHas e TEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHON U HHAUBUAYaIbHON pabOTHI;

- IPUHUMATh LIEJIM COBMECTHOM AESTEIbHOCTH, OPTAaHU30BbIBATh U KOOPJIMHUPOBATH IEHUCTBUS
II0 €€ JOCTHKEHHIO: COCTABJIATH IUIaH JEHCTBUM, pacHpeneisiTb pOJIM C YYETOM MHEHUU
Y4aCTHUKOB 00CYKJaTh pPe3ybTaThl COBMECTHOW pabOThI;

- KOOPAMHHPOBaTb U BBIIOJHATH pabOTy B YCIOBUSX PEAIBHOTO, BUPTYAIBHOIO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

- OCYILECTBJIATh NO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3IMUHBIX CUTYalUsX, IPOSBISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM

OBjaieHUe YHUBEPCAJIbHBIMY PEryJsiTHBHBIMU A€CTBUAMM:

I') IpUHATHE ce0s U IPYTHX JIFOJCH:

- IPUHUMAaTh MOTHUBBI U apTyMEHTHI IpYTHX JIIOAEH P aHAIN3€ Pe3yIbTaTOB ACSITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIF0JIeH Ha OIIHOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeslIoBeKa

B o00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS

- c(hOpMHpPOBAHHOCTH  SKOJOTMYECKOM KYJIbTYypbl, TOHMMAHUE BIMSIHHUS  COLMAIBHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPUPOJHOM M COLMAIBHOM CpElbl, OCO3HAHUE
100aIBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIeM;

- IUIAaHUPOBAaHNE U OCYUIECTBIICHUE JEHCTBUI B OKpYXalOIIEW Cpelie Ha OCHOBE 3HAHUA LIEJEH
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATUE NEHCTBUM, IPUHOCAIIUX BPEl] OKPYKAIOLIEN Cpele;

- YMEHHE IPOrHO3UPOBATh HEOJIArOMPHUATHBIE SKOJIOTHUYECKHE MOCIEACTBHS MPEeANPUHIMAEMbIX
JIEMCTBUM, NIPEAOTBPALLATD UX;

- paclIMpeHHe OMbITa JAESITEIbHOCTH IKOJIOTUYECKOM HaIlPaBI€HHOCTH;

- OBJIQJICHUE HABBIKAaMH Y4e€OHO-HCCIeI0BATEIbCKOM, TPOEKTHON M COIIMATIBHOM 1A TeTbHOCTH

JucnuiiimHapHble (IpeAMeTHbIe) pe3yJIbTaThbl 00yYeHHs

— c(hOpMUPOBAHHOCTh 3HAHUN O MECTE W POJHM OUOJIOTHM B CHCTEME HAyYHOTO 3HAHUS;
(YHKITMOHATHLHOW TPaMOTHOCTH YeJIOBEKa JUISl PEIICHUS )KU3HEHHBIX TIPOOJIeM;

- cOPMUPOBAHHOCTh ~ YMEHHS  pPACKpbhIBaTh  COJIEP)KaHWE  OCHOBOITOJIATAIOIITIX
OMOJIOTUYECKMX TEPMUHOB W TIOHSATHH: JKWU3Hb, KJICTKA, TKaHb, OpPIaH, OPTraHHW3M, BHII,
MOMYJISIIIMSL, KOCUCTEMa, OUOIIeHO03, Ouocdepa; merabonusM (0OMEH BEIEeCTB U MpEeBpalleHUE
SHEPTHH), TOMEOoCTa3 (camoperyssnus), OMOCHHTE3 Oenka, CTPYKTypHas OpraHU3alus >KHBBIX
CHUCTEM, JUCKPETHOCT, CaMOPETYJISIIHS, CaMOBOCITPOU3BE/ICHUE (pempoayKIus),
HACJIEICTBEHHOCTh, HW3MEHYHMBOCTh, JHEPro3aBUCHUMOCTh, POCT M pa3BUTHE, YpPOBHEBas
OpTraHHU3aIHs;
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- chOPMUPOBAHHOCTh ~ YMEHHS  pPACKpbIBaTh  COJIEPKaHHWE  OCHOBOIIOJIATAFOIINX
OMOJIOTHYECKUX TEOPHH M THUIOTE3: KICTOYHOW, XPOMOCOMHOM, MYTAIllMOHHOM, YBOJFOIIMOHHOM,
MIPOUCXOKICHHS )KU3HU U YETIOBEKA,

- c(hOPMUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOTMOJIATAIONINE OMOIOTHIECKIE 3aKOHBI 1
sakoHoMepHocTH (I'. Mennens, T. Moprana, H.1. BaBunora, D. I'ekkens, @. Mroinepa, K.
Bapa), rpaHUIBl UX MPUMEHUMOCTHU K KUBBIM CHCTEMAM;

- NpUOOpEeTeHHEe OmbIiTa MNPUMEHEHUS OCHOBHBIX METOJOB HAYYHOTO TIO3HAHMSA,
HCITOJIB3YEMBIX B OMOJIOTHH: HAOIIOICHUS M OMMCAHMS KUBBIX CHCTEM, MPOIECCOB U SBJICHHI;
OpraHU3aIMy U IPOBEICHUS OMOJOTUYECKOTO SKCIIEPUMEHTA, BBIIBHXKCHUS THUIIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXJY HCCIEIYeMbIMU BEITUYMHAMU, OOBSICHEHHUS MOJIYYCHHBIX PE3yIbTaTOB H
(dbopMyIUpOBaHUS BBIBOJIOB C UCIIOIH30BAHUEM HAYYHBIX TOHSATHH, TEOPUH U 3aKOHOB;

- c(OpPMUPOBAHHOCTh YMEHHUSI BBIICTATH CYIICCTBCHHBIE IPU3HAKH BHUPYCOB, KIIETOK
OPOKAPUOT H  DYKApPHOT; OAHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHHM3MOB, BHJIOB,
OMOTeOIIEHO30B U JIKOCHCTEM; OCOOCHHOCTH IIPOIECCOB OOMEHA BEIIECTB W IPEBPAICHUS
SHEPrHM B KIIETKE, (DOTOCHHTE3a, IUIACTUYECKOTO W SHEPreTHYECKOTO OOMEHAa, XEMOCHHTE3a,
MHUTO3a, M€i03a, OIUIOJOTBOPEHHUS, Pa3BUTHUA M Pa3MHOXKEHUS, WHAUBUAYAJIHLHOTO Pa3BUTHUS
opranu3mMa  (oHTOreHe3a), OoOpbObl 32  CYIIECTBOBaHHWE, ECTECTBEHHOTO  0TOOpa,
BUJ1000pa30BaHMs, TPUCIIOCOOJICHHOCTH OPTAaHU3MOB K Cpeie OOMTaHUs, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOIOTCHHBIX M3MEHEHHH B HKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpoTa
BEILIECTB U MIPEBpalllCHUE SHEPTUHU B Oocdepe;

- chOpMHUPOBAHHOCTh ~ yMEHHUS  pemaTh  OMOJOTWYECKHE  3a/ladyd,  COCTaBISTh
TEHOTUITMYECKHE CXEMbl CKPEUIMBAaHUS JJs pa3HbIX THUIOB HACleJOBaHUS MPHU3HAKOB Y
OpPTraHU3MOB, COCTaBIISATh CXEMBI MEPEHOCA BEUIECTB U SHEPTUM B dKOCHCTeMax (LIeTH MUTAHMUS,
MUIIEBBIE CETH) ;

- c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUECKHU OIICHHBATh HH(POPMAIMIO OHOJIOTHYECKOTO
COJIEpXKaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBoM WH(OpPMALMK, HAYYHO-TIOMYJSPHBIE MaTepuaibl); WHTEPIPETUPOBATh JTUUYECKUE
aCIeKThl COBPEMEHHBIX MCCIICIOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH; pacCMaTPUBATh
rI100aNbHbIe SKOJOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

- chOpMHUPOBAHHOCTh YMEHHUM CO3/7aBaTh COOCTBEHHBbIE TUCHMEHHBIE U  YCTHBIE
COOOIIEHUsI Ha OCHOBE OMOJIOTHYECKON WH(MOpPMAIMKU U3 HECKOJIbKHX HMCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh TOHATUWHBIN ammapar OuoJoTuwy;

- MpHOOpeTeHHue OmbITa MNPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TIO3HAHMSA,
WCIIOJIB3YEMBIX B OMOJIOTHH: HAOIIOIEHUS] M OMHMCAHMS KUBBIX CHCTEM, MPOIECCOB M SIBICHUMH;
OpTaHHU3AINH U MPOBEACHUS OMOIOTUYECKOTO IKCIIEPUMEHTA, BHIABHUKCHUS TUTIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXJy HCCIEAYyeMBIMU BEIUYMHAMHU, OOBSICHEHHUS TIOJYUYCHHBIX PE3YIhbTaTOB U
(dbopMyITHUpPOBaHUS BEIBOJIOB C HCIIOIH30BAaHNEM HAyUHBIX MOHITHIA, TECOPHI U 3aKOHOB;

- chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSATH TIONYYCHHBbIE 3HAHUS M1 OOBSCHEHUS
OMOJIOTHYECKHUX TPOIECCOB U SBJICHHH, IJIs1 MPUHATHS IPAKTUICCKUX PEIICHUH B TOBCETHEBHON
JKU3HU C IeNbI0 obecriedeHus 0€30MacHOCTH CBOETO 3I0POBbSI U 3[I0POBbS OKPYKAIOIIHNX JTFOICH,
coOMoIeHnsT  370pOBOTO o0Opasza J>KW3HH, HOPM TPaMOTHOTO TIOBEACHHS B OKpYXKaromen
MPUPOIHON cpele; MOHMMaHHEe HEOOXOIMMOCTH HCIIOJIb30BAHUS JTOCTHXKEHUH COBPEMEHHOM
OMOoJIOTHH ¥ OMOTEXHOJIOTHH ISl palliOHATBHOTO MPUPOIONIOIB30BAHUS.



PIYTHUC

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE
YYPEXIEHME BbICIIETO OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
PTYTVIC

Aucm 7

2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJBHOM ITUCIUTLIMHBI

2.1. O0beM TUCHUIIMHBI U BUAbI Y4eOHOii padoThI

Buj yueOHoi padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrPpaMMBbI I CIIUTLTHHBI 32
B T.Y.

OcHoOBHOe coJepKaHue

TEeOpeTuUecKoe o0ydeHne 16
B T.4. IPO(ECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHNE 2
MPAKTUYECKHUE 3aHSTUS 16
B T.4. IpOo(eCCHOHATILHO-OPUEHTUPOBAHHOE co/iepKaHue B (popme 6
MPAKTUYECKOT0 3aHATUS

71a00paTOpHBIE 3aHATH 2
IIpomeskyTounas arrecrauus (1ud. 3a4er) 1 cem




e @OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIBHOE CMK

,;f@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PIYTUC

N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA U CEPBUCA»
PIYTUC Aucm 8
2.2. TemaTnyeckuii IJIaH U CO/iepPKaAHNE TUCHHUIIHHBI
Oo6bem
HaumenoBaHue ConepixaHue y4eOHOro MaTepuasa (0CHOBHOE U MPodeccHOHATbHO-OPHUEHTHPOBAHHOE), DopmupyeMble
pa3/1esioB U TeM JadopaTopHbIe U MPAKTHYECKUE 3aHATHUS Hacos KOMIIeTeHIIHH
1 2 3 4
Pa3jnen 1. Kierka — cTpyKTYpHO-(DYHKIIHOHAJIbHAS €THHUIIA JKHBOT'0 7 OK-02
Tema 1.1. OcHOBHOE coJiep:KaHue
Buosiorus kak nayka. | Teoperndeckoe o0y4enue: 05
Obmas CoBpemeHHbIe OTpaciau OUoNIOrnueckux 3HaHuil. CBsi3b OMOJIOTUU C IPYTUMH HayKaMu: OMOXHMUS,
XapaKTepucTUKa onodusuka, OnoHnka, renoreorpadus u 1p. Posb u Mmecto 6uonoruu B popMUPOBAHUU
KH3HH COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Y POBHHU OpraHu3aluu XxuBor mMaTepuu. Ooimas
XapaKTEPUCTUKA )KU3HU, CBOMCTBA JKMBBIX CUCTEM. XUMUYECKUI COCTAB KJIETOK
Tema 1.2. OcHoBHOe coJep:kaHue OK-01
CTpykKTypHO- Teopernueckoe o0yueHue: 0,5 OK - 02
(yHKIMOHAIbHAS Knerounas teopust (T. [lIBanu, M. Illneiinen, P. Bupxos). OCHOBHbIE TOJIIOKEHHs COBPEMEHHOM OK -04
OpraHu3auMs KJI€TOK | KJIETOYHOU TeopuH. THUIIBI KIETOYHOM OpraHU3aIii: MPOKAPHUOTUIECKUHI U DyKapUOTHUECKUH.
OMHOKJIETOYHBIC U MHOTOKJIETOYHBIC OpraHu3Mbl. CTPOCHHE MTPOKAPUOTUUYECKON KIICTKH.
CtpoeHue aykapuoTuyeckoil kinetku. Heknerounsie (hopMbl skU3HH (BUPYCHI, OakTepuodari)
JlabopaTopHble 3aHsiTus 1: 1
[IproGperenue onbITa MPUMEHEHHUS] TEXHUKH MUKPOCKOITUPOBAHUS TIPU BHITIOJTHEHUH
1ab0paTOPHBIX padoT:
JIaGoparopHas
1. JlaboparopHas pabota «CTpoeHUe KIETKHU (paCTeHHUs, ’)KUBOTHbIE, TPHObI) U KJIETOYHbIE
BKIIIOUEHUS (KpaxMall, KapOTUHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»
[ToaroToBKa MUKpOTPENIapaTOB, HAOIIOACHHIE C TIOMOIIBIO MHKPOCKOIIA, BRISBIICHUE Pa3TUIHMA
MEXIY U3ydaeMbIMH 00beKTaMu, (POPMYIMPOBAHNE BHIBOJIOB
IpakTHYECKHE 3aHSITHS: 1

II1: BI/IPYCHBIG n 6aKTCpI/IaJ'IBHBIe 3a00JIeBaHUs. O6H.II/IC IMPUHIUIIBI UCTI0JIb30BAHUA
JICKApCTBCHHBIX BCHICCTB. OcobenHocTn MIPUMCHCHUA AHTHOWOTHKOB. Hpe)ICTaBJ'IeHI/Ie YCTHBIX
COO6U.ICHPII>1 C Hpe3eHTaI_[I/ICI7I, NOATOTOBJICHHBIX ITO NIECPCYHIO UICTOYHUKOB, pPCKOMCHJOBAHHBIX




o @OEIEPAJIBHOE TOCYJAPCTBEHHOE BIO/I>)KETHOE OBPA3OBATEJIPHOE CMK
,7@ _ YYPEXXEHME BBICILIETO OBPA3OBAHVISI PTYTVIC
N «POCCUMUCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PIYTUC Aucm 9
Ipero/iaBaTesem
Tema 1.3. OcHoBHOE coJep/kaHue OK-01
CTpyKTYypHO- Teoperuyeckoe o0yueHue: 0,5 OK - 02
(pyHk1HOHAIbHBIE XpomocomHas teopust T. Moprana. CtpoeHure xpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK,
(akTOpHI TOMOJIOTHYHBIE M HETOMOJIOTHUHBIE XPOMOCOMBI, FaIIOMIHBINA 1 JUILIOUJHBIN Ha0op.
HAaCJIe[ICTBEHHOCTH Hyxneunossie kucnotsl: JIHK, PHK HaxoxneHue B K1€TKe, UX CTPOCHUE U PYHKIIUH.
MarpuuHble IpoIecchl B KJIETKe: peluKalys, OMocuHTe3 O6eika, penapanus. I'eHeTuueckuii ko
U €ro CBOMCTBA
IIpakTHYeckHe 3aHATHSA: 2
I1.2: Pemienue 3a/1a4 Ha onpezeeHue N0CIe10BaTeIbHOCTH HYKJICOTHA0B, AMUHOKHCIIOT B HOPME
Y B CJIy4ae U3MEHEHMS MOCIEA0BaTENbHOCTH HyKiIeoTna0B JIHK
Tema 1.4. OCHOBHOE coJIepKaHue OK -02
O0OMeH BelecTB TeopeTnueckoe odyueHue: 0,5
npespamienue d3Heprun | [lonsarue metabonu3mM. ACCUMUIISINS U TUCCUMUIALINS — IBE CTOPOHBI MeTabonu3ma. TUrsl
B KJIETKe oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIil, a3poOHBIN U aHadpoOHBIN. [TnacTnueckuit
obmeH. PoTocuHTE3. XEMOCHHTE3
Tema 1.5. ’)KuzHennsblii | OCHOBHOe coJep:kaHHe OK - 02
UK KJIeTKH. MuTo3. | Teopernueckoe o0yueHnue: 1 OK - 04
Meiio3 Kiterounslii nukin, ero nepuoasl. MuTos, €ero CTaiuy ¥ MpOMCXOJAIINE IPOLECCHI.
buonornueckoe 3HaueHre MuTO3a. Meos u ero craguu. IloBegenne XxpoMocoM B Melo3e.
Kpoccunrosep. buonornuecknii cMbIca Meno3a
Paznen 2. Ctpoenue u GyHKIMH OPraHusmMa 6
Tema 2.1. Ctpoenue OcHoBHOE coepKaHue OK - 02
opraHusma Teopernueckoe o0yueHune: 0,5 OK -04
MHOroKI€TOUHbIE OPTaHU3Mbl. B3aMOCBSI3b OpraHOB U CUCTEMBI OPIAaHOB B MHOTOKJIETOYHOM
opranusme. ['oMeocTas opranusma u ero nojepxaHue B MPOLECCE KU3HEIEeATEIbHOCTU
Tema 2.2. OcHoBHOE coJep/KaHHe OK -02
®opmbi pasmuoxkenusi | Teopernueckoe obyuenue: 0,5
OpPraHu3MoB ®dopmbl pa3MHOKEHHUs: opranu3MoB. becnosioe 1 mosioBoe pazMHokeHune. Buapl Oecrnionoro




e @OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHI PIYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PIryYTMC Aucm 10

Pa3MHOXKCHHUA. ITonoBoe Pa3MHOXKCHHC. I'amerorenes Y )KUBOTHBIX. CHepMaTOFCHGS " OOI'CHE3.
CTpOGHI/Ie ITOJIOBBIX KJICTOK. OHJIOI[OTBOpeHI/Ie

Tema 2.3. OCHOBHOE coJIep:KaHue OK -02
Omnrorenes pacrenunii, | Teopernueckoe odyueHue: 0,5 OK - 04
’KHBOTHBIX H YejioBeKa | MHauBuayalbHOE pa3BUTHE OpraHM3MOB. DOMOpuoreHes3 u ero craguu. [loctamMOproHa bHBbIiM

nepuo. CTaauu MocToMOPHOHAIBHOTO Pa3BUTHA y )KUBOTHBIX U 4eoBeka. [Ipsmoe u HerpsiMoe

pa3BuTHe. buosornueckoe crapeHue U cMepTb. OHTOreHe3 pacTeHui
Tema 2.4. OcHOBHOE coJiep:KaHue OK - 02
3aKkoHOMepHOCTH Teopernueckoe odyueHue: 0,5 OK - 04
HacCJI€I0BaHUA OcHOBHbIE OHATHS T€HETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens

(MoHOrHOpUIHOE 1 NOJUTHOPHIHOE CKpelluBaHue). BzanmopeiicTBre reHoB

IIpakTHYeckHe 3aHATHSA: 1

I1 3. Pemenne 3a1a4 Ha OonpeieieHne BEPOSITHOCTH BO3HUKHOBEHHS HACIIEICTBEHHBIX IIPU3HAKOB

IIPU MOHO-, 11-, TOJUTUOPUAHOM U aHATTM3UPYIOIEM CKPEIIMBAHUH, COCTABICHHE

TCeHOTHITNYECKUX CXEM CKPEIIUBAHMSI
Tema 2.5. Cuenviennoe | OCHOBHOE coJep/KaHHe OK-01
HacJIe/l0BaHHe TeopeTnueckoe odyueHue: 0,5 OK -02
NPHU3HAKOB 3akonsl T. Moprana. CueruieHHoe HaclieIoBaHHe TeHOB, HapyleHue cierienus. HacnenoBanue

MIPHU3HAKOB, CIETUICHHBIX C TIOJIOM

IIpakTHyeckue 3aHATHA: 1

IT 4. Pemenue 3a7au Ha onpeielieHue BEpOSITHOCTH BO3HUKHOBEHHSI HACIIECTBEHHBIX IPU3HAKOB

IIPH CIETTICHHOM HACJIeJIOBAHUH, COCTABJICHNE T€eHOTUITMYECKUX CXEM CKPEIIHBAHUS
Tema 2.6. OcHoBHOE coepKaHHe OK-01
3akoHOMepHOCTH TeopeTnueckoe o0yueHue: 0,5 OK-02
U3MEHYHBOCTH V3MeH4YrBOCTh MPU3HAKOB. BUIbI N3MEHYMBOCTH: HACIEICTBEHHAs U HEHACIIECTBEHHAs. 3aKOH OK-04

TOMOJIOTMYECKUX PSAIOB B HaciencTBeHHOoM usmeHunsocty (H.W. BaBuios). Myranmonnas
TE€OpHUsl N3MEHUYMBOCTU. BUpl MyTanuii 1 IpUYMHBI UX BOSHUKHOBEHUs. Kapuotum yenoseka.
Hacnencreennsle 3a00sieBaHus uenoBeka. ['eHHble 1 XpOMOCOMHBIE 00JIe3HH uenioBeka. bosesnn
C HACJIEICTBEHHOM NPEApacloI0KEHHOCThI0. 3HAYEHHE MEANIIMHCKON F€HETUKH B

10
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TYPU3MA U CEPBUCA»
PIryYTMC Aucm 11

NpCAOTBPAINCHNN W JICHCHUU IN'CHETHYCCKUX 3a00J1eBaHNi YeI0BEKa

HpaRTn'{ecmle 3aHATHUSA

I1 5.Pemenue 3aaa4 Ha OIpCACIICHUE TUIIa MyTalluU IIpU NEPEaadC HACICACTBECHHBIX IIPU3HAKOB,
COCTAaBJICHHUC I'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA

Pa3znen 3. Teopusi 3BoJIIOIIMHU

Tema 3.1. UcTopus OcHoBHOe coJep:kaHue OK - 02
3BOJIIOIHOHHOI0 Teopernueckoe o0yueHune: OK - 04
Y4eHUH. [Tepssie aBomonnonnsie koHuenuu (OK.b. Jlamapk, XK.JI. broddon). IBomtonmonnas teopus Y.
Mukpo3Boronus Hapsuna. CuHTeTHYECKAasi TEOPUs IBOJIIOLIMU U €€ OCHOBHBIE TIOJIOKEHUSI.

Muxpossomronust. [lomynsanus kak 31eMeHTapHas €JMHHLA SBOITIONMU. | eHeTHYeckre OCHOBBI

HBOJIIOIUH. DJIeMEHTapHbIE (PaKTOPHI IBOMIONMU. EcTecTBeHHBIN 0TOOP — HANIPaBIAIOUINHA (hakTop

sBoJoIMH. BuooOpa3oBanue Kak pe3yabTaT MUKPOIBOJIIOLUT
Tema 3.2. OcHoBHOE co/iep/KaHHe OK - 02
MakposBoaronus. Teopernyeckoe o0y4yenue: OK -04
Bo3nukHoBeHME U Maxkpoasomtonusi. @opMbl 1 OCHOBHBIE HanpaBieHust MakposBostouuu (A.H. Cesepuios). [lytu
pa3sBHUTHE KH3HU HA JOCTHKEHUs Onosoruueckoro nporpecca. CoxpaneHue 6Mopa3zHooOpasus Ha 3emIie.
3emue I'unoTe3bl ¥ Teopuu BO3SHUKHOBEHUS JKM3HU Ha 3emiie. [losiBiaeHue nepBhIX KIETOK U UX

sBomtonus. [IpokaproTsl 1 5ykaproThl. [Iponcxoxk/ieHre MHOTOKJIETOYHBIX OPTaHU3MOB.

BoO3HMKHOBEHHE OCHOBHBIX 1IaPCTB 3YKapUOT
Tema 3.3. OcHoBHOE coepKaHHe OK - 02
ITponcxoxaenune Teopernueckoe odydeHue: OK - 04
YeJI0BeKa — AnTpomnonorus — Hayka o yenoBeke. CucreMaTHuecKoe MoJoxkeHue yenoBeka. CXoAcTBO U
aHTpONOreHe3 OTJIMYHS YEJIOBEKA C )KMBOTHBIMHU. OCHOBHBIE CTaIUN aHTPOIOreHE3a. DBOJIIOLHS COBPEMEHHOIO

4eJI0BEKA.

YenoBeueckue pachl M UX €AMHCTBO. BpeMs 1 yTH pacceneHus 4elnoBeKa 10 TUIaHETe.

[TprcnocoOaeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSIM CpPEebl
Pasznea 4. Dxoorns
Tema 4.1. OcHoBHOE coaepkaHue OK-1
JKOJOTHYeCKHe Teopernueckoe o0yyeHune: OK - 02

11
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PrYTUC Aucm 12
(akTOpBI H CpPebI Cpenpl 0OuTaHMs OPraHU3MOB: BOAHAsA, HA3€MHO-BO3/ylIIHAs, IOYBEHHAA, OK - 07
JKH3HU BHyTpHOpranu3MeHHasi. DU3NKO-XUMHUECKHUE OCOOCHHOCTH Cpell 0OUTaHHSI OPTaHU3MOB.
ITpucnocobaeHns OpraHu3MoOB K JKU3HU B pa3HbIX cpenax. IlonsaTre sxonorudeckoro Gaxkropa.
Knaccudukanus sxonornyeckux paxtopos. [Ipauno munumyma 1O. JInbuxa. 3akoH
tonepantHocTd B. lllendopma
Tema 4.2. [lonynsiuus, | OCHOBHOe coJep:KaHue OK-01
coodurecTBa, Teopernueckoe o0yueHue: OK - 02
IKOCHCTEMbI DKoJoru4eckasi XapakTepruCTUKa BUJA U MOMYJISUN. DKOJIOTHYEeCKasi HUILA BUAA. OK -07
DKOJIOTHYECKHE XapaKTepUCTUKU nonyisiuu. CoolbIecTBa u 3KocucTeMsl. buonenos u ero
cTpykrypa. CBsi3u MEXIy opraHu3Mamu B 6uorieHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCHCTEMBI:
IPOAYLIEHThI, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELeCTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduyeckue ypoBHU
IlpakTH4yecKkue 3aHATHS:
I1 6. Tpoduueckue nienu u cetr. OCHOBHBIE ITOKA3aTENN SKOCUCTEMbI. buomacca u npoaykuusi.
DKoslornyeckre NupaMuibl drces, Ouomacchl ¥ 3Hepruu. [IpaBuiio mupaMuabl SHEPrUH.
Pemrenne nmpakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33/IaHUH 10 MIEPEHOCY BEIECTBA U SHEPTUH B
HKOCHUCTEMAX C COCTaBJIeHUE TPOohUUECKUX LIeTIel U MUpaMul OMoMacchl U SHEPTUU
Tema 4.3. buocdepa - | OcHOBHOE corepkaHue OK-01
rja00aabHast TeopeTnueckoe odyueHue: OK - 02
IKOJIOTHYECKAS buocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasnenuii o ouocdepe B tpynax B.U. OK -07
cucremMa Bepnaackoro. O6nactu 6uocdeps! 1 ee KOMIOHEHTHI. JKrBoe BemecTBo Onocgepsl U ero
GbyHKIIH.
3aKOHOMEPHOCTH CyliecTBoBaHUs 6uochepsl. OcodeHHocTu Onochepsl Kak ri1o00aIbHOM
sKocucTeMbl. /lnHaMudeckoe paBHoBecue B Ouocepe. KpyroBopoTsl BemiecTs 1
OHOreoXMMHYECKHe NUKIBL. [ 100anbHbIE SKOJOTHYECKHe MPOOIeMbl COBPEMEHHOCTH
Tema 4.4. Bausinue OcHoBHOE coJep/KaHHe OK-01
AHTPONOTreHHBIX Teopernueckoe odyueHue: OK - 02
(¢akTOpOB HA AHTpONOreHHbIe BO3/IEHCTBHS Ha Ouocdepy. 3arps3HeHus Kak BUJI aHTPOIIOTEHHOTO OK - 04
onochepy BO3JIEHCTBUSI. AHTPOIIOT€HHbIE BO3/IeCTBUS Ha aTMochepy. Bo3aeiicTBus Ha ruapocdepy. OK - 07

12
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PIryYTMC Aucm 13

BozneiicTBust Ha muTocdepy. AHTPONOreHHbIE BO3ICHCTBUS HA OMOTHYECKHE COOOIIECTRA.
YryOaeHHO U3yJar0TCst OTXObI, CBI3aHHBIC C ONpeAeNIeHHON podeccreil/cCnenualbHOCThIO

IIpakTuyeckue 3aHATHS:

I1 7. ITpakTrueckoe 3ansaTuE «OTXO0bI IPOU3BOJACTBAY

Tema 4.5. Bausinune
COLHAJIBHO-
IKOJIOTHYECKUX
¢axTOopoB Ha 310pOBBLE
YeJ0BeKa

OcHoBHOE coJepkaHue

TeopeaneCKoe oﬁyqe}me:

310pOBbE U €ro cocTaBiisAromue. OakTopsl, MOJOKUTEIBHO U OTPULIATENBHO BIMSIOIINE HA
opranusm uesnoseka. [Ipo0iema TeXHOreHHBIX BO3/IEHCTBUI Ha 310POBbE YEIIOBEKA
(371€eKTpOMAarHuTHBIE OIS, OBITOBAsE XUMUS, U30BITOUHBIE IIYMbI, pajualys U T.11.). AfanTtanus
OpraHu3Ma 4YesioBeKa K (pakTopaM oKpyskaromien cpeapl. [IpuHIumer GopMUpoBaHHS 310pPOBHE
cOeperaroiero nopeaeHus. Guznyeckast akTUBHOCTD U 3/10pOBbe. buoXumuueckue acneKTsl
PpallMOHAJIbHOI'O NN TAHUA

JlaGopaTopHble 3aHATHS 2.

JlaboparopHast paboTa Ha BEIOOD:

1.  JlaGoparopHas paboTa «YMCTBEHHas pabOTOCTIOCOOHOCTHY
OBgnazieHre MeTO1aMu OIpe/ieNIeHHs ToKa3aTeNell yMCTBEHHOU paboTOCIOCOOHOCTH, 00BICHEHHE
MOJTYYCHHBIX Pe3yJIbTaTOB U (POPMYIMPOBAHHE BEIBOJOB (ITMCEMEHHO) C UCTIONH30BAHUEM
Hay4YHBIX OHATHUI, TEOPHUI U 3aKOHOB

2.  JlaboparopHas pabota «BrnusHre abnoTHYeCKiX (aKTOpOB Ha YeloBeKa (HU3KUE U

BBICOKHE TEMITEPATyPhI)»

W3yuenne MEXaHW3MOB aJanTalii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam 1
00BsICHEHHUE MOJIyYEHHBIX PE3Y/IbTAaTOB U (POPMYIHPOBAHNE BBIBOIOB (ITMCHMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHSATUM, TEOPUN U 3aKOHOB

OK -02
OK - 04
OK -07

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIeP:KaHue (coepKaHue MPUKJIATHOT0 MOAYJIs1)

Pasnea 5. buoJsorust B ik

H3HU

Tema 5.1.
Bbuorexnosoruu B
JKHU3HHU KAXKI0T0

OcHoBHOE coepxaHue

TCOPCTH‘ICCKOC COACpKAHUC:

buorexHomorus kak HayKa U IIpOU3BOJACTBO. OcHOBHBIE HaIrpaBJICHUA COBpeMeHHOﬁ
OHMOTCXHOJIOTHHU. MCTOI[LI onorexuoyorun. OObEeKTbl OMOTEXHOJIOTHH. JTHKA

OK-01
OK -02
OK - 04
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PIYTHUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

YUYPEXIEHME BbICHIETO OBPA30OBAHVIA PTYTUC

TYPU3MA U1 CEPBUCA»
Aucm 14

OMOTEXHOJIOTMUECKUX M TeHETHUECKUX dKcriepuMeHToB. [IpaBuia nmoucka u anammsa
OMOdKOJIOTHUYECKON MHPOPMAIIUHU U3 Pa3IMYHBIX UCTOYHHUKOB (HayyHast U y4eOHO-HaydHas
JUTEepaTypa, CpeAcTBa MaccoBoi nHGopManuu, cetb IHTEepHET U Apyrue)

HpaRTn'{ecmle 3aHATHUSA

Keiicbl Ha aHanu3 uHGOpPMAIMHY O HAYYHBIX TIOCTHXKEHUSAX B 00JIACTU T€HETUYECKUX TEXHOJIOTH,
KJIETOYHOW WHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHIA. 3amunTa Keica: mpeCTaBlICHuEe pe3yIbTaToB
pelieHrs KeiicoB (BBICTYIICHUE C MPE3EHTAINEH )

Tema 5.2. BuoTeXHOJ10TMH B IPOMBINLIEHHOCTH

OcCHOBHOE cO/Iep:KaHue

IlpakTHyecKkue 3aHATHSL:

PazButre npombIlieHHOM OMOTEXHOJIOTHUN U €€ IPUMEHEHHUE B KU3HU YEJIOBEKa, TIOUCK U aHAIN3
nH(OpMaLIUY U3 PA3TUYHBIX HICTOYHUKOB (HayyHas ¥ yueOHO-Hay4YHas TUTEpaTypa, CpeACTBa
MaccoBoi nHpopMaIuu, cetb IHTEpHET U IpyTHe)

Keiicbl Ha ananu3 MHGOPMAIIUHU O Pa3BUTUH MPOMBIIICHHOW OMOTEXHOJIOTHH (110 TpyIam)

3amura keiica: [IpencTaBieHue pe3yabTaToOB pelIeH!s KecoB (BBICTYIJICHHUE C Mpe3eHTalueil)

HpaKaneCKne 3aHATHUSA:

PazButue OMOTEXHOJIOTHI ¢ MPUMEHEHUEM TEXHUUYECKHX CHCcTeM (OMOMHKeHepus,
OouonH(popmMaTrka, OMOHUKA) U UX IPUMEHEHUE B )KU3HM YEJIOBEKa, IOUCK U aHAIN3 UHPOpMaIUH
U3 PA3JIMYHBIX UICTOUHUKOB (Hay4Has U yueOHO-Hay4Has JIUTepaTypa, CPeCTBA MaCCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue)

Kelicpl Ha aHann3 nHGOpPMALIUU O PA3BUTUU OMOTEXHOJIOTUHN C TPUMEHEHHEM TEXHUYECKUX
cucteM (1o rpynmnam)

3ammra keiica: [IpenctaBieHue pe3yabTaToOB peleH!s KecoB (BBICTYIJICHHE C Npe3eHTalueil)

OK-01
OK - 02
OK-04

IIpomexyTouHas
arrecrauus o
AUCLMILINHE

aud. 3a4er

Bcero:

32
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3. MeTonnquRne YKazaHus o MMpPOBE€ACHUIO NMPAKTHYCCKUX

3aHATHI/1a00pPaTOPHBIX PadoT

OcHoBormonararommuM TpeObOBaHWEM K pe3yibTaTaM OCBOCHHS OHOJOTHH SBISCTCS
c(OPMUPOBAHHOCTh Yy OOYYalOIIMUXCS YMEHHH HCCleloBaTh OUOJIOTUYECKHE OOBEKTHI,
MPOLIECCHI U SIBJICHUS, B YACTHOCTHU: BBISBISATH NMPUYMHHO-CIICJICTBEHHBIC CBS3H MEKIY
UCCIIETyeMbIMU OMOJIOTHYECKUMU 00BbEKTaMHU, MPOIIECCaMU U SIBIICHUSIMU; JIe1aTh BBIBOJBI U
MPOTHO3Bl HA OCHOBAaHWU TOJNYYCHHBIX PE3Yy/IbTATOB; BBIABUTATh THIIOTE3bI, MPOBEPATH HUX
9KCIIEPUMEHTAIBbHBIMU CpPEACTBaMH, (HOPMYIHUpYS Lelb HWCCIEIOBaHMs, aHAIU3UPOBAThH
MOJIyYeHHBIC PE3yabTaThl M JENIaTh BBIBOJLL. JlabopaTopHbIE paOOTHI COCTABIISIFOT BAKHYIO
4yacTh yueOHOro mpolecca 1no OMOJIOTHH U HaIlpaBiIeHbl Ha (JOPMUPOBAHHUE y O0YYaAIOIINXCS
MPAKTUYECKUX YMEHUH, B T.4. CIIOCOOHOCTEH yCTAaHABIMBATH CBS3U MEKIY TEOPETUUCCKUMU
MOJIOKEHUSMH U IKCIIEPUMEHTATbHBIMU JTaHHBIMH.

KauecTBeHHOE BBITIONHEHUE J1a00paTOPHBIX pabOT TpeOyeT HATMYUS Y OOYJarOIIUXCs
HE TOJIBKO COOTBETCTBYIOLIUX MTPAKTUYECKUX HABBIKOB (COOIOICHIE TEXHUKU O€30MaCHOCTH,
cOOpKa YCTaHOBOK, IPUTOTOBIICHUE PEAKTUBOB W Tp.), HO M 3HAHUA TEOPETHUECKOTO
Matepuana. OTHUM U3 CIocoO0B MOBBINIEHUS 3()(HEKTUBHOCTH BBHIOIHEHUSI 00y4atOIIUMUCS
mabopaTOPHBIX PadOT SBISCTCSA MPEACTABICHHE METOAMYCCKHX PEKOMCHIAIMH 10 HX
BBHITIOJTHEHUIO B BUJE CIICIUATBHBIM 00pa3oM 0hOpMICHHONW HHCTPYKIUH.

Coneprxkanue Xoja BBIIOJHEHUS JIA0OPATOPHOM pabOThl MOXKET OBITH MPEICTABICHO B
(dbopMe TabIuUIBl, COCTOSIIEH U3 HECKOJIBKIX CMBICTIOBBIX OJIOKOB:

1. Bompocel u 3amaHus Ui TOJIYYEHHS JOIYCKAa K BBIMOJHEHHUIO JabOpaTOpHOM
paboTHI.

2. O6opy10BaHUE U MIOCY/A, PEAKTUBBI.

3. OnucaHue KaxXJIOTo OIbITa, 3aIUIAHUPOBAHHOTO B JIaDOpaTOpHOU paboTre, B BHUJE
QITOpPUTMa BBHITIOJIHSIEMBIX B XOJI€ SKCIEPUMEHTa JEHCTBUI (MOCIEAOBATEIILHOCTH IIaroB,
KaKbI U3 KOTOPBIM OMUCHIBAET 3aBEPILIEHHOE JICHCTBUE).

4. Bompocel 1 3a7aHus K OIBITaM, UMEIOIINE CBOCH IEbI0 aKIIEHTUPOBAThH BHUMAaHUE
Ha TEXHUKE 0€30MacHOCTH, 0COOEHHOCTSX MPOTEKaHUs HKCIIEPUMEHTa, aHanu3e, 00paboTke u
000CHOBaHUH TTOJTYYEHHBIX PE3YJIHTATOB.

CtpykTypupoBaHHe U MpeacTaBieHne HHbopMaluu o 1abopatopHoii paboTe TOMOXKET
oOyJaromuMcsi TPU TMOATOTOBKE K 3aHATHIO, AaKTUBU3HPYET WX IT03HABATEIHHYIO
JeSITEIbHOCTh BO BPEMsI €€ BBIMIOJIHEHUS, a TaK)Ke MO3BOJIUT BHICBOOOAUTDH JOMOIHUTEIHHOE
BpeMs Ha MPOBEJICHHE 3aIlUIAHMPOBAHHBIX OIBITOB, 0OJiee JETANbHBIA aHAIN3 TOJYUYCHHBIX
PE3yNbTATOB U PEQIIEKCHIO.

[IpakTuKO-OpUEHTUPOBAHHBIE  3aJaHUSl  SBISAIOTCS  OJHUM M3 CIIOCOOOB
npodeccnonanuzanuu B AucuumuiuHe «buonorusy. IIpakTHKO-OpHEHTUPOBAHHBIE 3aJlaHUS
BKJIFOYAIOT MH()OPMAIIHIO «M3 KU3HU» U HAIPABJICHBI Ha BBISIBICHUE 3HAHUU CTYIEHTOB 00
OKpYy)XarolieM Mupe, GOpMUPOBaHUE MPAKTUYCCKUX YMECHHA W HABBIKOB, B TOM YHCIIC C
WCIOJIb30BAHUEM  DJIEMEHTOB TMPOQECCHOHANBHOU JesaTenbHOCTH. [Ipu  BBIMIONIHEHUE
MIPAKTUKO-OPHECHTUPOBAHHBIX 3aJIaHUH CTYJICHTHI HE TOJBKO PEIIAl0T JTUYHOCTHO-3HAYMMBIC
MpoOJIeMbl ¢ UCIOIB30BAHUEM MPEAMETHBIX 3HAHUW, HO M OCBAMBAIOT SJEMEHTHI OOIIUX
KOMIIETECHITUH.

[lenp MOpPaKTHKO-OPUEHTUPOBAHHBIX 3aJlaHU —  «IIOTPY)KEHHUE» B  pEIICHUE
«OKU3HEHHOM» 3a7aun. Marepuasl JUisl COCTABJICHHS TaKUX 3aJIaHUN JTIOJDKHBI OBITH B3SITHI U3
OKpY)Karolel JeHCTBUTEIHHOCTH, JTOJKHBI OBITh WHTEPECHBI OOYUYAIONUMCS W JIOJKHBI
MOTHBHUPOBAThH UX Ha MIOUCK BAPUAHTOB PEIICHUH.
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C Touku 3peHus HaANpaBIEHHOCTU MPAKTUKO-OPUEHTHUPOBAHHBIC 3a/laHUs NIEAT Ha
3aJlaHusl, CBS3AHHBIE C JKU3HbBIO, PAKTUYECKOM AEATEIbHOCTBIO, HA 33JIaHUS CGKUTEHCKOT0»
coJiep>kaHusl, Ha 3a/aHus NPO(OPUEHTAMOHHON HANpaBICHHOCTH, CBSI3aHHBIE C OymyIiei
poheCCUOHATTLHOMN IEATEEHOCTBIO.

Kpowme toro, no ¢popme noucka pemieHus NpakTUKO-OPUEHTUPOBAHHBIE 33/1aHUS MOKHO
pa3aesuTh Ha TEOPETUYECKUE, IKCIIEPUMEHTAIBHO-TEOPETUYECKUE, PACUETHBIE.

Pemenne TeopeTHuecKux 3aJaHUIl MO3BOJIAET Pa3BUBATH JIOTUYECKOE MBIIUICHUE,
(dbopMHpOBaTh MOHATHHHBINA ammapar, CBA3bIBaTh TEOPETUYECKOE 3HAHUS MO JUCHUIUIMHE C
UX PUMEHEHHEM B HOBOU CUTYaIIUU.

B pacuerHbIx 3amayax oOydaroniyecs yCTaHABIUBAIOT 3aKOHOMEPHOCTH, CBS3U MEXIY
BEJIMYMHAMU, UCTIOJIB3YsI MOAXOASIINN MaTeMaTUYECKUi anmnapar.

[Ipy BBINOJHEHUM SKCIEPUMEHTAIBHO-TEOPETUUYECKUX 3aJaHuil  oOydaromuecs
OTIBITHBIM ITyTE€M Ha OCHOBE 3HAHUI PEIIalOT MPAKTUYECKHUE 3a/1a4H.

Cnenyer OTMETUTb OCOOEHHOCTH IPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad, KOTOpbIE
HE00XO0IMMO 3aKJIa/IbIBaTh MPU UX MPOCKTUPOBAHUH:

— HAJIMYUE TI03HABATEIHLHOM, MPO(ecCHOHATBHOM, COIMATILHON 3HAYUMOCTH, KOTOpas U
MOTHBHUPYET 00Yy4arOIIUXCS;

— HaJIMYUE CIOXKETa, CUTyallMl WIN NPoOiIeMbl, AJIs pa3pellieHuss KOTOpoil He00X0uMO
WCIIONIb30BaTh 3HAHUS, YMEHHUS M3 Pa3HBIX MPEAMETHBIX O0JacTeil WM W3 JKU3HU, Ha
KOTOpBIE HET SIBHOT'O YKa3aHMsI B TEKCTE 33]1a4H;

— CBSI3b € 00J1aCThIO MPUMEHEHUS Pe3yNbTaTa, MOJYyYEHHOTO NP PEIICHUH 3a/Ia4H.

Kak npaBuio, npakTUKO-OpUEHTHPOBAHHOE 33/1aHUE UMEET CIEAYIOUIYIO CTPYKTYPY:

— Ha3BaHUE 3aJaHMUS;

— BBeJIeHHE B IpoOsiemy (omHMcaHue >KU3HEHHOW CUTyaluu (MpoOJieMbl), TUYHOCTHO-
3Ha4MMOTO BOIIPOCA);

— UCTOYHMKHU UHPOpMAIHH (TEKCT, Ta0nu1a, TpaduK, CTATUCTUYECKUE JaHHbIE U Jp.);

— (opMynupoBKa 3aAaHUS;

— TpeOOBaHUsI K IPEICTABICHUIO pe3ybTata (hopmat/Bun).

Jlnst pa3paOOTKH MPAKTUKO-OPHUEHTUPOBAHHBIX 331aHUH HEOOXOJUMO:

1. Onpenenuth pe3yapTaT 0OydeHHs, Ha (POPMHUPOBAHUE WIM MPOBEPKY KOTOPOTO
OyzeT HalpaBJIeHO 3ajlaHue.

2. ChopmynupoBaTh BBeICHHE B Tpo0sIemMy (IIpeACTaBIseT COO0M OoMrcaHue CUTYallHH,
KOTOpast MOKET BCTPETUTHCS B MIOBCEIHEBHON KHU3HM, B OBITY, B 00IIIECTBE, HA POU3BOICTBE
u T1.1.). BBenenue B mpobiieMy JOMKHO OBITh KpPaTKUM M €MKHM, OPUEHTHPOBAHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO IPYIITY 00Yy4arOLIHXCS.

3. ChopmynupoBath OJHO WM HECKOJIBKO 3aJaHMi Juisi oOyuarommxcs. B 3amanusix
JIOJDKEH OBITH OTpeJieNieH MOPSIOK JAEHCTBHMA, KOTOPOMY JOJDKHBI CIIE0BAaTh 00ydJarouirecs
MpU UX BbINOJHEHUH. DOPMYyIHPOBKA 3aJJaHUI TOJKHA COOTHOCUTHCS C MHCTPYMEHTOM HX
MIPOBEPKH: BCE, 3aIUIAHUPOBAHHBIE 33aJaHMs TOJDKHBI OBbITh olleHeHbl. Kak 3amanus, Tak u
TpeOOBaHUS K UX MPEJCTaBICHUIO JTOJKHBI OBbITH CPOPMYIUPOBAHBI MOHATHO U YETKO, HE
JOMYCKaTh PAa3IMYHBIX BAPHAHTOB TOJIKOBAHUS 00YJaIOLITMMHUCS.

4. ToaroroBuTh MHGOPMALUIO, HEOOXOAUMYIO JUISl BBIIOJHEHUS 3adaHUM (TEKCTHI,
TaOauIbl, TpaduKy, BUJCO, CTATUCTUYECKUE JIaHHBIE U T.1.). TpeOoBaHus, IpeabsBiIsieMble K
MCTOYHUKAM MH(pOpMaLUu:

— JIOCTaTOYHOCTH (COJEPKHUT BCIO HEOOXOIUMYI0 WH(POPMALMIO JJIS BBIOJHEHUS
3a/IaHHi ),

— 3¢ dexkTuBHOCTH (M103BOJISET BHIIOIHUTD 33JjaHNE PH MUHUMAIIBHBIX 3aTparax);
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— COOTBETCTBYET BO3PACTy 00YUAIOIINXCS;

—  COJAEPKUT TIO3HABATEIbHYIO, MHTEPECHYIO (HOBYIO) Ui  OOy4aroIIuXcs

nH(pOpMaHIO.

3.1. TemaTuka u cojiepKaHue NPAKTHYECKUX 3aHATHII/Ia00PATOPHBIX PadoT

JlabopaTopHble 3ansiTus 1

Tema 1.2. CTpyKTYpPHO-(PYHKIIHOHAJILHASI OPraHU3ALMSA KJIETOK

Conepxanue:

[IproGperenue omnpITa MPUMEHEHHS] TEXHUKH MUKPOCKOITMPOBAHUS ITPH BBHIOJTHEHUT
nabopaTopHBIX PaboT:

JlabGopaTopHas padota «CTpoeHHUE KIETKU (PacTeHHUS, )KUBOTHBIE, TPUOBI) U KJIETOYHBIC

BKIIFOUCHUA (KanMaJI, KapOTUHOW B, XJIOPOILIACTHI, XpOMOHJIaCTI)I)»

[TonroroBka MUKpOIpENIapaToB, HAOIOACHUE C TTOMOIIBI0 MUKPOCKOIIA, BHISIBJICHHUE
pa3uuMii MeX Ty U3y4aeMbIMU 00beKTaMu, (HOPMYITHPOBAHNE BBIBOIOB
JlaGopaTopHble 3aHATHS 2

Tema 4.5. Biusinue conuaJbHO-3K0J0THYeCKHX (l)aKTOPOB Ha 3I0POBLE Y€JI0BEKA

Conep:xkanue:
JlaboparopHast paboTa Ha BEIOOD:

1.  Jlaboparopnas paboTta «YMCTBEHHas! pabOTOCTIOCOOHOCTHY
OBgiiajicHHe METO/IaMU OIPEICIICHHS TOKa3aTelieii yMCTBEHHOM Pab0TOCIIOCOOHOCTH,
00BSICHEHHE MMOTYICHHBIX PE3YJIbTATOB U (DOPMYITHPOBAHUE BHIBOAOB (TMCHMEHHO) C
UCIIOJIb30BAHUEM HAyUYHBIX IMOHITUH, TEOPUI U 3aKOHOB

2. JlaboparopHas pabora «BiusHrue abnoTn4ecknx (akTopoB Ha YeIoBeKa (HU3KHE

1 BBICOKHE TEMIIEPATyPHhI)»
N3yuenne MexaHN3MOB aIalTallik OPTaHU3Ma 4eJIOBEKa K HU3KUM U BBICOKAM

TEMIICpaTypaM U 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTATOB U (I)OpMy.]'II/IpOBaHI/Ie BBIBOJIOB

(MMCbMEHHO) € UCIIOJIb30BAaHUEM HAYUHBIX IMOHATH, TEOpPUI U 3aKOHOB
IIpakTnuyeckoe 3ansitue 1

Tema 1.2. CTPYKTYPHO-(PYHKIHOHATBbHAS OPraHU3ALMA KJIETOK
Conepxanue: BupycHsle u 6akTepuaibHble 3a00eBanust. O0Ire NPUHIMITEL

WCIIOJIB30BaHUS JIEKAPCTBEHHBIX BellecTB. OCOOCHHOCTH MPUMEHEHHU ST aHTUOMOTHKOB.

[IpencraBneHne yCTHBIX COOOIIECHHI ¢ Mpe3eHTanuei, MoArOTOBJICHHBIX MO IEPEUHI0
HMCTOYHUKOB, PEKOMEHOBAHHBIX IIPETIOAaBATEIEM

IIpakTnyeckoe 3ansaTHE 2

Tema 1.3. CTpykTYpHO-QPYHKIMOHATbHBIE GAKTOPHI HACTEICTBEHHOCTH
Conepxanue:

Pemrenne 3ama4d Ha onpeeneHue nocae0BaTeIbHOCTH HYKJICOTHI0B, aMHUHOKHUCIIOT B
HOpPME U B Cllydyae U3MEHEHUs M0CIeA0BaTeNbHOCTH HykiIeoTH 108 JJHK
IIpakTH4eckoe 3aHATHE 3

Tema 2.4. 3aK0HOMEpPHOCTH HACJICIOBAHUSA

Conepxanue:

I1 3. Pemenue 3a1a4 Ha ONpeeNIEHUE BEPOSATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX
MIPU3HAKOB IIPU MOHO-, JTU-, MOJIUTHOPUAHOM U aHAJTU3UPYIOLEM CKPEIMBaHUH,
COCTaBJIEHHE FEHOTUIINYECKUX CXEM CKpELIMBaHUS
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IIpakTuyeckoe 3ansaTue 4

Tema 2.5. CuensieHHOe HacJ1eJ0BaHUE IPU3HAKOB

Conepxanue:

Pemrenue 3aau Ha onpejeneHne BEpOITHOCTA BOSHUKHOBEHHUSI HACIIECTBEHHBIX MPU3HAKOB
IIPH CLIETIJICHHOM HaclleZIOBAHUU, COCTABJICHHE FT€HOTUITUYECKUX CXEM CKpEelIMBaHUs
IIpakTHyeckoe 3ansATHE 5

Tema 2.6. 3aK0HOMEPHOCTH U3MEHYNBOCTH

Conepxanue:

Pemenue 3aa4 Ha onpesiesieHne THIIA MyTallMK [IPH Iepeaye HACIEICTBEHHbBIX TPU3HAKOB,
COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBaHUs

IIpakTHyeckoe 3ansaTue 6

Tema 4.2. [lonyasiuus, cood1IeCTBA, IKOCUCTEMbI

Conep:xkanue:

Tpoduueckue uenu u cetu. OCHOBHbIE MOKa3aTeNN IKOCUCTEMbI. bruoMacca u mpoyKiusl.
DKOJOTHYECKHe MUPaMHIbI Yucell, OnoMaccel U 3Heprun. [IpaBuiio nupaMuabl JHEPTHH.
Pemrenue npakTMKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHHI 110 MEPEHOCY BEIIECTBA U
SHEPTUU B SKOCHCTEMAX C COCTaBJICHHE TPO(PHUUECKUX HeTIel U mupaMuj] OMoMacchl 1
SHEPTUH

IIpakTH4yeckoe 3ansaTue 7

Tema 4.4. Bausinne aHTponoreHHbIX GakTopoB HA Ouochepy

Conep:xkanue:

[Ipaktuueckoe 3ansTue «OTXOABI TPOU3BOICTBAY

IIpakTnueckoe 3ansTHe 8

Tema 5.1. BHOTEeXHOJ0rMM B KU3HH KAKIOI0

Conep:xanue:

Keiicbl Ha aHanu3 HHGOPMAIMH O HAYYHBIX JOCTHXKEHUSX B 00JIACTH T'€HETHUYECKHUX
TEXHOJIOTHH, KJI€TOYHON MHXEHEPUH, TUIIEBbIX OMOTEXHOIOTHH. 3aluTa Keiica:
MpeJICTaBJICHUE PE3YIbTATOB PEIICHUS KeCOB (BBICTYIIEHUE C MPE3EHTAIINEH )

IIpakTnyeckoe 3ansaTHe 9

Tema 5.2. BuoTexHo10rnu B NPOMBIILTIEHHOCTH

Coneprxanue:

Pa3BuTHe NpoMbIIIIIEHHOW OMOTEXHOIOTHI U €€ MPUMEHEHHUE B KU3HH YEJIOBEKa, IOUCK U
aHaIu3 MHQGOPMAIIUK U3 PA3JIMYHBIX UICTOUHUKOB (Hay4yHas U yueOHO-Hay4dHas JUTeparypa,
CpeacTBa MaccoBoil MHpopmanuu, cetb MIHTepHeT u npyrue)

Kelicpl Ha aHanu3 nHGOpMALIUK O PA3BUTUH MPOMBIIUIEHHOW OMOTEXHOJIOTHH (TI0 Tpynam)
3amuTa Kkeiica: [IpencraBienne pe3yabTaToB peleHus: KeHCOB (BBICTYIUICHHE C
MpE3EeHTALNEH )

4. ®oHJ OLEHOYHBIX CPEICTB JUCHHIIMHBI
4.1 KoHTpoab MW OLEHKa pe3ylbTaTOB OCBOEHHUS 001Ie00pa3oBaTeIbHOM

AUCHUIUIMHBL  PACKPBIBAIOTCA 4YCEPC3 MUCHUILNIMHAPHBIC PE3YyJIbTAaThl, HAIIPABJICHHBIC Ha
(bOpMI/IpOBaHI/IC O6IJ_II/IX KOMIETEHIIUM 110 pasaciiaM MU TEMaM COJACpIKaHUA yqe6Hor0

MaTepuana.
Oomas Pa3nen/Tema Tun oneHoYHBIX MEPONIPUATHH —
KOMIIEeTCHI U
Paszpnea 1. Knerka — KonTponbHas pabota «MoJIeKyIsIpHbIM YpOBEHb
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CTPYKTYPHO- OpraHu3alUK )KUBOTO»
(pyHKIMOHAIbHASA
e/IMHMIIA )KUBOT'0
OK 02 buoiorus kak Hayka. 3anojiHeHne Ta0IUIBI C OIMMCAHUEM METOIOB
OO01as XapakTepUCTUKa | MUKPOCKOIIMPOBAHUS C UX JOCTOMHCTBAMHU U
KU3HU HEJOCTaTKaMHU.
3anonHeHue Tadiunibl «BKiag y4eHbIX B
pa3BUTHE OHOIOTHI
3anoaHeHNe CPABHUTEILHON TaOIUIIBI CXOJICTBA U
pa3aNyuuii KUBOTO U HE KUBOTO
OK 01 CtpyKTypHO- OuenuBaemasi AUCKYCCHS 11O BOIIPOCAM JICKIIUU
OK 02 byHKIIMOHATbHAS Pa3paboTka MEHTAJIbHON KapThI 11O
OK 04 OpraHu3aius KIeToK KJIaccu(pUKaIMK KJIETOK U MX CTPOCHUIO Ha MIPO- U
HYKapUOTHUYECKUX U T10 [IAPCTBAM B MHHH TpyIIax
Brimonaenue u 3ammra 1abopaTopHBIX padoT:
«CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI)
U KJIETOYHbIE BKIIIOUEHUS (Kpaxmall, KApOTUHOUIBL,
XJIOPOIUIACTBI, XPOMOILTIACTHI )>»
[TpakTnueckoe 3ansatue. [IpeacraBienue ycTHBIX
COOO0ILIEHUH C Mpe3eHTaluel, MOArOTOBIEHHBIX 110
MEPEYHIO0 UCTOYHUKOB, PEKOMEHOBAHHBIX
npernoaaBareiemM
OK 01 CtpyKTypHO- OpoHTaTBHBIN OIIPOC
OK 02 (GyHKIIMOHAIbHbIE Pa3pabotka rioccapus
(baxTopsl Pemenue 3aa4 Ha onpezeneHue
HaCJIEICTBEHHOCTHU MOCJIEI0BATENbHOCTH HYKJIEOTHI0B, AMUHOKHCIIOT
B HOpPME U B ClIy4yae U3MEHEHUs
nocaeaoBaTeabHOCTH HykieoTuaoB JJHK
OK 02 OOMeH BelecTB U @poHTaNIBHBIN 0npoc
IpeBpalleHre YHEPTUU B | 3allOJIHEHUE CPABHUTEIBHOM TaOIUIIbI
KJIETKE XapaKTEepUCTHK TUIIOB OOMEHa BEIIECTB
OK 02 JKv3HeHHbIN UK OO6cy>xaeHne o BoIpocam JeKIHH
OK 04 KJIeTku. Murtos. Meiio3 Pa3paboTka neHTHI BpeMEHH KU3HEHHOTO 1IMKJIa
Pa3nea 2. Ctpoenue u KonTponbhas padora “CtpoeHue u QyHKIUU
(yHKIUH OpraHu3Ma opraHusma’
OK 02 Crpoenue opranusma OuenuBaemasi JUCKyCCHUs
OK 04 Pa3zpaboTka MEeHTaIbHON KapThl TKAHEH, OpraHoB
U CHCTEM OpraHOB OpraHU3MOB (pacTeHHUs,
YKUBOTHBIE, YEJIOBEK) C KPaTKON XapaKTepHUCTUKOM
X QyHKIIAN
OK 02 @OopMBI pa3MHOKEHUS @pOHTAIBHBIN ONPOC

OpTraHnu3MOB

3anonHeHne TaOIMIBI ¢ KPaTKOM
XapaKTepUCTUKOMN U mpruMepamMu Gopm
pPa3MHOKEHUSI OPraHU3MOB
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OK 02 OHnTOreHes pacreHui, PazpaboTka JeHThI BpEMEHU C XapaKTEPUCTHKON
OK 04 JKUBOTHBIX U YE€JIOBEKa ATaNoOB OHTOI€HE3a OTAEIbHON IPYNIION )KMBOTHBIX

Y 4€JI0BEKA 10 MUKPOTrpyIIaM
Tect/onpoc
CocraBieHne XU3HEHHBIX LIMKJIOB PACTEHUH 110
otaenaM (MOXOBH/IHbIE, XBOILIEBU/IHBIE,
[aIIOPOTHUKOBU/IHBIE, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTH PazpaboTtka rioccapus
OK 04 HaCJIEJOBAHMUS @poHTaAJIBHBIN 01IpoC
Tect no Bonpocam nekuu
Pemenue 3anay Ha onpeesieHne BEPOATHOCTH
BO3HMKHOBEHUS HACJIEICTBEHHbIX IPU3HAKOB IPU
MOHO-, IU-, IOJINTUOPUIHOM U aHATU3UPYIOLEM
CKpELMBaHUU, COCTABJICHHE T€HOTUITNYECKUX
CXEM CKpeLIMBaHUs
OK 01 CuerieHHOE Tect
OK 02 HacJIeJOBaHKE MPU3HAKOB | Pa3zpaboTka rimoccapust
Pemenue 3aau Ha onpezesneHre BEPOATHOCTH
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPU
CLIETIJICHHOM HAaCJIe/JOBaHUH, COCTABJICHUE
TFE€HOTUIIMYECKUX CXEM CKPEIIUBAHUS
OK 01 3aKOHOMEPHOCTH Tecr.
OK 02 U3MEHYHUBOCTH Pemenue 3a1a4y Ha ONpeeIeHUe TUIIA MyTalluX
OK 04 IIpU Nlepeiaye HacIeICTBEHHbBIX TPU3HAKOB,
COCTAaBJIEHUE T€HOTUIIMYECKUX CXEM CKPEIUBAHUS
Pa3nea 3. Teopus KontponsHas pabdora “TeopeTnyeckue aclieKThl
IBOJIIOLMHU HBOJIIOLIMY KHU3HU Ha 3emiie”
OK 02 HcTopus 3BomonnoHHoro |MOpoHTanbHBINA 0npoc
OK 04 yueHust. Mukpospomronus [Pa3paboTka rioccapusi TepMUHOB
Pa3paboTka neHTHI BpeMEHU pa3BUTUS
HBOJIFOLIMOHHOTO YYEHHUS
OK 02 MakposBosnronus. OuenunBaemas IUCKYCCHUS: UCIIOJIb30BaHUE
OK 04 Bo3sHukHOBEHHE U apryMeHTOB, OMOJIOrMYECKON TEPMUHOJIOTUN U
pa3BUTHE )KU3HU HA 3eMJIE |CUMBOJIMKH JUISl I0KA3aTENbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIIII
PazpaboTka JeHTbl BpeMEHU BO3HUKHOBEHHS U
pPa3BUTHSA KU3HH Ha 3eMIIe
OK 02 IIpoucxoxnenue OpOHTAIBHBIN ONPOC
OK 04 yelioBeKa — aHTpororenes |Pa3paboTka JeHThI BpeMEHU POUCX 0K ICHUS
4eJI0BeKa
Paznen 4. Dxoaornsa
OK 01 Oxonorudeckue Gakropsl |Tect mo skonoruueckum (hakropam u cperam
OK 02 U CPElbl )KU3HU JKU3HU OPraHU3MOB
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OK 07

OK 01 [Tonynsmmsi, coodmectBa, |CocTaBlieHHE CXeM KpyroBOPOTa BEIECTB,

OK 02 3KOCUCTEMBbI HCIIOJIb3Ysl MaTE€pUaIbl JICKIIUU

OK 07 Pemenue npakTuko-OpuEHTUPOBAHHBIX PACUETHBIX
3aJlaHU# 10 MEPEHOCY BEUIecTBa U YHEPTUU B
HKOCHUCTEMAX C COCTaBJICHUE TPO(PUUECKHX IIeTIeH 1
nupaMu]i GMOMacChl U SGHEPTUU

OK 01 buocdepa - rmobanpHas  |OneHUBaeMas TUCKYCCHUS

OK 02 3KoJioruueckas cucrema | Tect

OK 07

OK 01 Bimstnue antponorenssix |Tect

OK 02 dakropoB Ha Ouochepy  |IIpaktuyeckas pabora “OTX0AbI IPOU3BOACTBA”

OK 04

OK 07

OK 02 Bimsinue connaibHO- OneHuBaemasi IUCKyCCus

OK 04 9KOJIOrHuecKkux (GakTopoB |BeimonHenue gabopaTopHoil paboThl Ha BEIOOD:

OK 07 Ha 3JI0POBbE YETIOBEKA "YMcTBEHHas1 pabOTOCTIOCOOHOCTH",
"BrnusHue abuotnueckux (akTopoB Ha YETOBEKa
(HM3KHE U BBICOKUE TeMIepaTypsl)"

Paszgea S. buosiorus B 3amura Keica: mpeICcTaBIeHUE Pe3yIbTaTOB
JKH3HHU pelieHus KelcoB (BBICTYIUICHUE C MTPE3EHTAINEH )

OK 01 buorexnonoruu B )xu3Hu | BeinonHeHue kelica Ha aHaau3 HHPOpPMAILIUU O

OK 02 KaXJ10ro HAYYHBIX JOCTI)KEHUSX B 00JIACTH T€HETUYECKUX

OK 04 TEXHOJIOTHH, KJIETOYHOW MHKEHEPUH, TTUIIEBBIX
OMOTEXHOJIOTUH (110 rpyMIaM), MpeaCcTaBIeHUE
pPEe3yJbTATOB PEIICHUS KEHCOB

OK 01 buorexnonornu B BrinonHenue keiica Ha aHaNU3 UHQOPMAIUH O

OK 02 IIPOMBIIUIEHHOCTH Pa3sBUTHU MPOMBIIIIICHHON OMOTEXHOIOTHH (10

OK 04 rpynmnam), IpeacTaBiIeHUE Pe3yJbTaTOB PEIICHUS

KENCOB

4.2. KOHTpPOJbHO-N3MEePUTEIbHbIE MATEPHABI BKIIOYAKT:
4.2.1 OueHo4YHBbIE CPEACTBA TEKYIEr0 KOHTPOJISA M0 Aucuuiinae «bunosorusy

TCKyu.IHﬁ KOHTPOJIb PC3YJIbTATOB O6yLICHI/ISI MOKHO OCYHICCTBJIATH pPa3JIMUHbIMU
METOAaMM U C IMOMOIIBIO PA3JIMYHBIX OLHCHOYHBIX CPEACTB. ITo JUCIMITIINHE «buonorus» B
Ka4ueCTBC CPCACTB TCKYLICTO KOHTPOJIA NPUMCHAOTCA 3alaHUS B TECTOBOM (bopMe; Ta6J'II/II_IBI;
BU3yalin3alusd TCOPETUICCKOro MaT€puraia B (1)opMaTe JICHTBI BPEMCHH U MCHTAJIBHBIX KapT,
peuicHuc KEWCOB U APYruc OLCHOYHBIC MATCpUAJIbI. Hixe MMPpUBCACM NMPUMEPBI HCKOTOPBIX

U3 HUX.

3aoanus, nanpasiennvie Ha cucmemamu3ayuio u 0000WeHUe Mmeopemu4eckol uHpopmayuu
1. 3amoanenue TadJaMIbI
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Ha3Banue TeMbI buosiorusa kak Hayka

OnuceiBaTh MCTOJbI UCCIICAOBAHWA HA MOJICKYJIIPHOM U

Pe3yJ1]>TaT Oﬁy‘leHHH Imo TeMe
KJICTOYHOM YPOBHC

O01mme KOMIeTeH NI OK 02

®opMy.THPOBKA 3aIaHMS: 3aTI0JHUTE TaOnuIy “Bkiaja yuyeHbIX B pa3BUTHE OUOIOTHH,
yKa3aB Y4€HOI'0, BpEMEHHOM NepuoJ paboThl HaJl OTKPBITUEM U JIaliTe KPAaTKYIO
XapaKTePUCTHKY OTKPBITHS, UCIIOIB3Yys MaTepHall JIGKIUH, yIeOHUKA, HHBIC HCTOUHUKHI
nHpopMaIuu.

Tabnuna — Bkiiag ydeHbIX B pa3BUTHE OMOJIOTUU

VYuenblii BpemenHnoii nepron Kpatkas xapakTepucTuka padoThl YICHOTO

Kputepuu onieHuBaHUs 3a1aHUS:

“5” - Ta0iuLa BBIIIOJHEHA B IIOJIHOM 00bEME

“4” - B X0/1€ 3aMOJIHEHUSI TAOJIUIBI MaTepUall OTPAXKEH HE MOJIHOCTHIO, UMEIOTCS
HE3HAYUTENIbHbIE HETOUHOCTH, HEOYEThI

“3” - B X0/1€ 3aM0JIHEHUS TaOJIUIbI MaTepHall OTPA’KEH HE MOJTHOCTHIO, UMEIOTCS
3HAYUTEJIBHBIE HETOUHOCTH, HEJJOUETBI

“2” - rabnuua otpaxaetr MeHee 50% MmaTepuana Ui He BBIIIOJIHEHA

2. Pa3paGoTka JIeHThbl BpeMeHH!

HasBaHnue TeMbl OHTOreHe3 KUBOTHBIX U YeJIOBEKa

Pe3y.111>TaT oﬁyqe}mﬂ o TeEME OnuceBaTh CTaarMn OHTOI'CHE3a JKUBOTHBIX M YCJIOBCKA

O01mue KOMIeTEHIUH OK 02, OK 04

DopMyJIMPOBKA 3a[IaHUSA: CO3/IaAlTE JICHTY BPEMEHHU, OTPAKAIOIILYIO 3TAIbI
OHTOT€HE3a OTAEJIbHON IPYIIIbI )KUBOTHBIX WJIA YEJIOBEKA C KPATKOM XapaKTEPUCTUKOM.
Hazpanus CTaZ[I/Iﬁ JOJIDKHBI OBITH PAaCIIOJIOKCHEBI B XPOHOJIOTHYCCKOM IMOPAAKE, OCHAIICHBI
KpaTKUM ONKMCAHUEM OCHOBHBIX U3MEHEHHM, MPUIIOKEHBI PUCYHKH. 3aJaHUE BBINOJIHAETCS B
MasbIX rpynnax (3-4 uenaoBeka)

3. Pa3paGoTka MeHTAJbHOI KapThl

Ha3Banue Tembl Crpoenue opranusma

OnuceIBaTh CTPOCHHUE U B3aMMOCBSI3b YacTei

Pe3yabTaT 00y4yeHus mo reme
MHOT'OKJIETOYHOI'O0 OpraHu3Ma

O01mme KOMIETEHIIUH OK 02, OK 04

dopmyJMpOBKAa 3aJaHMs: COCTAaBbTE MEHTAJIbHBIE KapThl MO KIaCCH(pUKAINI
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TKaHEel, OpraHoOB U CHUCTEM OpraHoB. B kapre oTpa3zuTe 0COOEHHOCTH CTPOEHUs, (PyHKIMIA
00BEKTOB. BBl MOXkeTe 00beAHHATH OOBEKTHI 1O BBHIMOIHAEMOW (YHKIMU WIH 10 CUCTEME
OpraHoB.

[Ipu BBINOJHEHUH CTYIEHTHI PACIPENEISAIOTCS Ha Majble IPyNsl (M0 2-3 4yelloBeKa).
3amaHue sABIseTcs  NPOQECCHOHATBHO-OPUEHTUPOBaHHbIM. CTylneHThl, oOydarouiuecs
npodeccun/CnenuaIbHOCTH CBI3aHHOM ¢ 00BbEeKTOM H3ydeHus ‘“‘PacrenHus’” pa3pabaThiBaroT
MEHTAJIbHYI0 KapTy IO CTPOCHHMIO OpraHM3Ma pacTeHUH (IpymImbl MOXHO pPa3JIelUTh IO
OTJeNaM pPAaCTEHH: MOXOBHHBIC, TUIAYHOBU/IHBIC, XBOILEBUIHBIC, MANlOPOTHUKOBUIHBIEC,
roJIOCEMEHHbIE, MOKpbhIToceMeHHbIe). CTyneHThl, oOyuarommuecs: npodeccun/crnennanbHOCTU
CBsI3aHHOW ¢ 00BeKTOM u3yueHHs ‘YKHMBOTHbIE” pa3padaTbIBalOT MEHTAIBHYIO KapTy IO
CTPOEHHUIO OpraHW3Ma >KMBOTHBIX (IPYIIBl MOXKHO pa3feluTbh [0 THIAM U KjaccaMm
KUBOTHBIX. THIBI: KHIIEYHOIIOJIOCTHBIC, TUIOCKHE YEPBH, KPYTJIbIE YEPBH, KOJIbYATHIC YEPBH,
MOJUTIOCKH, 4jieHucToHorue. Kiaccel: XpsiieBble pbIObl, Jlonacrenepsle pblObl, ampuoumu,
MIPECMBIKAOIIHECH, NTHUIIBI, MJICKOITUTAIOIIINE). CryneHTs, oOyyaromuecs
npodeccun/cnenuaIbHOCTH CBSI3aHHOM ¢ 00bEeKTOM n3ydeHus “YenoBek” pa3pabaThIBaioT
MEHTAJIBHYIO KapTy [0 CTPOSHHUIO OPTraHW3Ma 4eJI0BEKa.

IIpu pa3paboTke peKOMEHyeM UCII0Ib30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WIH APYroro MHCTPYMEHTA ISl CO3/IaHMsI MEHTAIBHBIX KapT.

IIpuMep yacT MEHTaIIbHOM KapThI:

CepaeYHO-COCYAMCTAR CUCTEMA

nuweson
HeayaOUYHO-KMLWEYHBIA TPAKT

KMLIEYHWK ABEHaLUATUNEPCTHAA KMWKa

Kpurepun onieHuBaHNsI MEHTAJIBHON KApTHI:
«5» - 8-9 6annoB; «4» - 7 6ama0B; «3» - 5 6a10B

3 dayu1a 2 bas1a 1 6an11
Conep:xxanue | Mudopmarus Nudopmanus WNndopmanus
IIpe/ICTaBJICHA B IpeJICTaBjIeHa, HO MpesicTaBiIeHa
MIOJIHOM 00beMe MMEIOTCSI HETOYHOCTH 4aCTUYHO
I'pad¢uyeckoe | MHorocrynenuaras MHorocrynenyaras [Ipocroi «may4ox»
opopmienue | Kapra ¢ 10OABICHHEM KapTa
KapThI KapTUHOK, 3HAKOB.
Hcnons3oBanne
pa3HBIX I[BETOB Ha
OTpe/IeNICHHBIX BETBSX.
Jlexcuko- Kapra He conepxxur Kapta He conepxut Kapra cogepxut tak
rpaMMaTH4YeCKO | OIIMOOK U OMeYaTOK rpyObIX MHOTO IpYyOBIX
e oopmiieHue rpaMMaTHYECKUX rpaMMaTH4YECKUX
OIIMOOK MJIM OTNEYaTOK, | OMMOOK M OTICYATOK,
KOTOpbIE ObI OTBJIEKAIN | YTO €€ COZepKaHNe
BHUMaHUE YUTATENSI OT | TPYJHO
coJiepyKaHus BOCIIPUHHUMAETCS
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4. Paszpaborka rioccapus

Ha3Banue TeMbI OCHOBHBIE TTOHSATHSA T'€HETUKH

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTHU 1

Pe3yJ1]>TaT Oﬁy‘leHHH Imo TeMe
N3MECHYHNBOCTH

O01me KOMIeTeH NI OK 02

@opmMyIMpPOBKA 3aJaHUA: COCTABbTE IT10CCAPUH C ONpeeeHUsIMU 10 TeMe ~OCHOBHbBIE
MOHATHSI TEHETHKA , UCIIOJIb3Ysl MaTepUalbl JIEKIUi, yaeOHUKHU, CIIOBAPH.
IIpuMepHBIH NepeyeHb TEPMUHOB:

AnbpTepHaTUBHbIE IPU3HAKU

AJInenbHbIE TEHBI

HeannenbHble reHsl

JIOMUHAHTHBIN IPU3HAK

PenteccuBHbIN pu3HaK

['oMO3UTOTHBIN Opranu3M

I'eTepo3uroTHeIil Opranusm

I'enoTun

®enoTH

JuruOpuHoe cKpemnBaHue

Yucras nuHuA

I'ubpun

Hacnencresennocts

N3MeHuYnBOCTH

3aoanusn, Hanpaenennvle Ha Gopmuposanue uiu nPo8ePKy 3HAHUIL
1. DpoHTANBbHBIN OIIPOC

HasBanune teMbI Hctopus 3BOIIOIMOHHOTO YYEHHUS

XapaKTepI/I3OBaTb MMPEAIIOCHUIKH U IBUKYIIHUEC CHUJIIbI

Pe3yabTaT 00y4yeHus o Teme
BO3HUKHOBEHHSI MHOTOOOpa3usi BUIOB

O01ue KOMNIeTeHIUH OK 02, OK 04

IIpuMepHBbIi nepedYeHb BONPOCOB K GPOHTAIBLHOMY ONPOCY
KaxoBbl criibHBIE U ci1a0ble CTOPOHBI CUCTEMBI opranudeckoro mupa K. Jluanesn?
Cdopmynupyiite ocHOBHBIE MOJIOKEHUS 3BOMOIIMOHHOM Teopun XK. b. Jlamapka.
[Iepeuncirre MpeANOCHUIKA BOSHUKHOBEHHUSI TapBUHHA3MA
IlepeunciiiTe OCHOBHBIE ITOJIOKEHHUS] CUHTETUYECKOU TEOPUH 3BOJIIOLIUI

el oA

Kpurepun oniennBanus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

«4» - OTBET AOCTATOYHO IOJIHBII, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKUH WK ¢ TPyObIMH OIIMOKaMHU

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET
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2. IloaroroBka yCTHBIX COOOLICHUI C MPe3eHTalueil
Ha3Banue TeMbl I'eneTnka yenoBeka
Pe3yabTaTt 00yueHus OnuceiBaTh 3aKOHOMEPHOCTU HACJIEACTBEHHOCTH U U3MEHYUBOCTH
1o TeMe Onpenensatb BO3MOKHOE€ BO3HUKHOBEHUE HACIIEICTBEHHbBIX TPU3HAKOB
O0mue KOMIeTEHIUH OK 01, OK 02

@opMyJIMPOBKA 3aJJaHUs: TIOJITOTOBLTE YCTHOE COOOIIECHNE U MPE3CHTAINI0 00 0JTHOM
HacJIeICTBEHHOM 3a00JieBaHUU U3 niepeuHs. PaboTa BeinonHgeTcs B napax. B crpykrype
COOOIIEHUS U TIPE3CHTAIIUU HEOOXOAMMO OTPA3UTh:
1. HasBanue 3a0oneBaHus
2. Tunmzauus 3a0oieBaHus
a. A) reHomMHOE / reHHOE / TIOJINTEHHOE / XPOMOCOMHOE
b. B) ayrocOMHO-IOMHUHAHTHOE / Ay TOCOMHO-PEIIECCUBHOE / CIICTUICHHOE C
MI0JIOM
CymHocTh MyTanuu (Ha KJIETOYHOM YPOBHE)
Knununueckue nposiBiieHus: 3a001eBaHus
YacroTa BCTpeuaeMoCTH
JlmarHocTuka
HcTounuku uHpopManum.

Nookw

IIpumepHBbIii IepeyeHb HACTEICTBEHHBIX 3200/ 1eBAHUIT Ye10BeKa
CuHzpoM DHresnpMaHa
MykoBuCIHI03
Cunnpowm Iupcona
Cunnpowm Jlayna,

Cungapom Knaitndensrepa,
Cunnpom llepemieBckoro-
Tepuepa,

Cunnpom DaBapica,

CHHIPOM «KOLIAYbEro Kpuka»

. CepnoBHIHOKJIETOYHAS] AHEMUS
10. Heitpopubpomaros

11. JanpTOHU3M

12. Temodunus

13. ®ennnkeToHypHUs

oakrwdE

© oo~
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Yek-JHCT JJI51 OLEHKH TPe3eHTaAlNU

Ouenure I

PE3EHTALMIO 110 CIIEAYIOIIMM KPUTEPUSIM:

DeMEHTHI COACPIKAHUA

Hannuune

OtcyTcTBHE

TurynbHbBIN Canx

Hassanue 3a0o0neBanus

N

Cenenust 00 aBTopax

Jlana moJiHas THIM3anus 3a001CBaHUs

IToxazana CYIIHOCTb MyTalllun

OrnucaHpl KIMHAYECKUE MPOSIBICHUS 3a00JI€BaHUS

Yka3zana yacTora BCTPCYACMOCTD

Omnucana AUardHoCTHKa

Yka3aHbl MCTOYHUKU UH(POpMALIUU

Co0roieHre €AMHOTO CTHIIS TPE3CHTAIINH

OO NSO~ W NI e

Matepuan ObU1 HHTEPECEH

[N
o

Martepuan ObLI MoJIe3eH

IlIkana nepeBoaa 6a/1710B B 0TMETKY

12-11 6ansnoB - «5»

10 - 8 6aymoB - «4»

7-6 GanoB -«3»

Menee 6 6a510B UM OTCYTCTBUE PAOOTHI - «2»

JlonoJIHUTe/IbHBbIE CBeIeHUS AJIsl TPenogaBarTeJis.
B nensx nzbexxanue MOBTOPEHHS TEM MPE3EHTAIUH, TPETOIaBaTEII0 PEKOMEHTYEeTCs
pactpeaenuTh KOHKPETHBIE TEMbI CPEH TPYII YJaIluXxcsl.

3. OueHnBaemMasi JUCKYCCHS

Ha3zBanmue

TeMBbI buocdepa - rmodanbHast sK0IOrHYEcKasi CUCTEMA

Pe3syabrar
TEMeE

od0yuenusi mo | ONUCHIBATh CBA3b MEXK/y OPraHU3MOM M CPEON ero oOuTaHUs
YcTaHaBnMBaTh CBSI3b MEX]Y CTPYKTYpaMu 6rnochepsl

O01Me KOMIEeTeH NI

OK 01, OK 02, OK 07

IIpuMepHBIi nepeYeHb BONPOCOB K OLICHUBAEMOM JUCKYCCHH
1. T'moGanbHOe moteruieHue: Mu( mim peanbHOCTh? YTO BaM MU3BECTHO O IAaHHOM SIBJICHUU?
Kakue QaxTpl cymecTBOBaHHS UM OTCYTCTBUS IN100ATbHOTO MOTEIUIEHUS BaM
W3BECTHBI?
2. OObBsicHHTE, KaKkKe (haKTOPBI OTPAHUIHMBAIOT PACIIPOCTPAHEHHUE KU3HU B atMocdepe,
mutochepe, ruapocdepe.

»w

Kak MO’KHO 0XapaKkTepu30BaTh HCTOPUUECKNE U3MEHEHUS POJIM YeloBeKa B Ouochepe?
B 4ém cocTouT IeHHOCTh OXpaHbl OMopazHo00pa3usa? UTo MPUBOIUT K COKPAILICHUIO

Ouororuueckoro pazHoodpasus? [louemy Juist yenoBedecTBa BaXKHO HE JIOMYCTHUTh
o0enHeHus: OnopaszHoobpasus?

Kpurepun onieHuBaHus:
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«5» — AKTHBHOE y4acTHME€ B JAMCKycCUU. BbICKa3plBaHME COOTBETCTBYET 3aJaHHOM TeEME,
XapaKTepu3yeTcss  BBICOKOM  MHQOPMATHBHOCTBIO U OPUTHHAIBHOCTBIO,  apTyMEHTHI
HOJKPETIJICHBI YOAUTEIbHBIMH TPUMEPAMHU.

«» - JlocTaTOYHO aKTUBHOE y4acTHE B JUCKyccUU. J[OmycKaeTcs He3HAYUTENIbHOE OTKIIOHEHUE
OT TE€MBbl JUCKYyCCUM. BbICKa3blBaHNE HOCUT OTYACTH TPUBUAJIBbHBIM, IOBEPXHOCTHBIN XapakTep.
He Bce apryMeHThI IOIKPEIIEHBI IPUMEPAMH.

«3» — [IlaccuBHOe yvacTHe B JUCKYCCHMU. BbICKa3zplBaHHE XapaKTEepU3YeTCs HU3KOU
MH(OPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPa)KaeT MOJHOIO MOHUMAHUS TEMbI JUCKYCCHUU.
ApryMeHTsl CPOpMYIHPOBaHbI a0CcTpakTHO. [IprMepbI OTCYTCTBYIOT.

«2» - llaccuBHOe ywacTue B JHUCKyccHM. BbICKa3blBaHHE HE COOTBETCTBYET 3aJaHHOM TeMe,
OTCYTCTBYIOT apTyMEHTHI B IOJIb3Yy KaKOH-THOO0 TOUKU 3PCHUS.

JlonoJiHUTe/ILHBbIE CBEIeHUs /1JI51 TPenoaaBareJis.

Juckyccuio MofiepupyeT npernoaaBarenb. B Hauane quckyccuu OH 331aeT CIIyIIaTessam
HECKOJIBKO KIJIFOUEBBIX OCTPBIX BOIPOCOB, MOOYXK/asi UX BCTYNHUTh B oOcyxaenue. [lanee
MOCTEINIEHHO B X0JI¢ JUCKYCCUU 00CY>KIAIOTCS BCE MOCTABICHHBIE BOIIPOCHI, YIaCTHUKU
BBICKA3bIBAIOT CBOE€ MHEHHUE.

4. O6cyx1eHue 1o BoNnpocam JIeKIuu

Ha3zBanue Tembl JKusHeHHBIA UK KI1eTKU. MuTto3. Meiio3
Pe3ysbTaT 00yuyeHus 1o reme XapakTepru30BaTh JKU3HEHHBIN IIUKJI KIETKH
O0mue KoMIeTeHIUU OK 02, OK 04

IIpumepHBIi epeYeHb BONPOCOB IS 00CYKICHUS
Kakue n3menenus B KJI€TKe MPEIIIECTBYIOT JEICHUIO?
Oxapakrepu3yiite (a3bl MUTO3a U KPATKO PACCKAXKHUTE, KaK MPOUCXOIUT ITOT MPOIIECC.
B ueMm 3akmrouaeTcs OMOIOTHYECKOE 3HAUCHHE MUTO3a?
Yem Meli03 OT/IMYAETCS OT MHTO3a?
B ueMm 3akmrouaeTcs OMOIOTHYECKOE 3HAUCHHE Meio3a?

arONE

5. Tect

Ha3Banune TemMbl B3aumoneiicTBue reHoB

OnuceIBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
W3MEHYHUBOCTH
Pe3yabTaT 00yueHus no reme Onpenenars BEpOSTHOCTb BO3HUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB IPU Pa3JIMUYHBIX
B3aMOJEUCTBUAX I'€HOB

O0mue KOMIeTeHIUH OK 01, OK 02

IIpumep TecToBOrO 3a1aHUA
1. K B3aumomeiicTBUSIM aJUIEIbHBIX TEHOB HE OTHOCST:
1) smmcTas, momMepuro, MOIUGUITUpPYIOIIee TeHCTBUE TEHOB
2) KooIepaIuio, MHOXECTBEHHBIN aJlIeITN3M
3) cBEpXAOMUHUPOBAHHUE, KOMIUIEMEHTAPHOCTh
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pabor:

4) KONOMMHHUPOBAHKE, IPOMEKYTOUHOE TOMUHUPOBAHUE

IIposiBieHne y TreTepo3UroT MPU3HAKOB, JAECTEPMUHHUPYEMBIX JBYMS — aJUleNsAMU
HaOJII0aeTCs IpHU:

1) cBepX1IOMUHUPOBaAHUU

2) snucrase

3) KOIOMUHUPOBAaHUU

4) onumepun

HacnenoBanue 4eTBepTOl rpynibl KPOBU OTHOCST K TUITY B3aUMOJCHCTBUSA:

1) KoTOMUHUPOBaHUE

2) cBepXIOMUHUPOBAHHE

3) noaHOE JTOMUHHUPOBAHUE

4) npoMeXyTOuHOE JOMUHUPOBAHNE

HacnenoBanue MIMHIIMIIIOBOM OKPAacKH Y KPOJMKOB KOHTPOJIUPYETCS TPEMsl ajuIeIsMU:
A,a n ah. Kaxxgast oco0b sIBIII€TCSI HOCUTENEM TOJIBKO ABYX U3 HUX. DTO IpUMep:

1) KoMIIEMEHTapHOCTH

2) KooIepanuu

3) MHOKECTBEHHOTO aJuIeIu3Ma

4) nmomuMepun

[losiBieHne HOBOOOpa30BaHMM MpPU COBMECTHOM JCHCTBHUM JBYX JIOMUHAHTHBIX
HeaJUIeJbHBIX TEHOB, KOIJa B TOMO3UIOTHOM WJIM B TETEPO3UTOTHOM COCTOSIHUU
pa3BHUBaeTCs HOBBIN MPU3HAK, HAOIIOJAETCSl IPU:

1) KOMITJIEeMEHTapHOCTH

2) Koormnepaiuu

3) MoJIHOM JOMUHHPOBAHUU

4) neficTBUM reHOB-MOAN(PUKATOPOB

Ecnu ouH 1OMMHAHTHBIN T€H MOJABISET ACHCTBUE JAPYroro AOMHUHAHTHOTO I'eHa, TO -
3TO IPUMeEp:

1) perieccuBHOTO SMKUCTa3a

2) nonuMepun

3) 1OMMHAHTHOTIO 3IUCTa3a

4) MHO>XKECTBEHHOTO aJlIeNIn3Ma

3aoanusa, nanpaenennsvle Ha opmuposanue ymenuil U Ha6bIK06
JlabGoparopHas padora
[Tpu m3ydeHun IUCHUILIMHBI “buonorus” NpeaycMOTPEHO BBINOJHEHHE JTaOOPaTOPHBIX

Tema 1.2. CTpykTypHO-QYHKUMOHAJIbHASI oOpraHu3aunusi kJjerok: JlaGopaTopHas

pabota «CTpoeHue KIeTKU (pacTeHUs, )KUBOTHBIC, TPUOBI) U KIETOYHBIC BKIIOUEHUS (Kpaxmall,
KapOTHHOWIBI, XJIOPOTIJIACTHI, XPOMOILIACTHI )

Tema 4.5. Biusinne conuaibHO-IKOJI0THYECKHX (AKTOPOB HA 310POBbE YeJIOBEKA:

JlabopaTopnast pabGoTa Ha BBIOOpP: «YMCTBEHHas pPabOTOCTIOCOOHOCTHY uWnu «BrusHue
abroTudecknx (PakTOpPOB Ha YeJIOBEKa (HU3KHE M BHICOKUE TEMIIEPATyPHhI)»

[Tpumep nabopatopHOil pabOTHI
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Ha3zBanue TemMbl

CTpyKTypHO-(OYHKIIMOHATLHAS OPTaHU3AIIHSI KIIETOK

Pe3y.111>TaT oﬁyqem/m Imo TemMe

Paznuuath cymiecTBeHHbIE IPU3HAKU CTPOCHUS KIETOK
OPraHu3MOB PA3HbIX HAPCTB KUBOU MPUPOIBI
[IpoBoauTh HaOMIOACHNE KIETOYHBIX CTPYKTYP U UX
M3MEHEHUI C TOMOUIBI0 MUKPOCKOIA

O01mme KOMIEeTeHI MU

OK 01, OK 02, OK 04

JlaboparopHas pabota «CTpoeHue pacTUTEIbHOM, )KUBOTHON, TPUOHOM KIETKI

! !CJ'IB [2360TBII 3aKpCIIUTh YMCHHUEC 'OTOBUTH MUKPOIIPCIIAPATHI U paCCMATPUBATH UX I1O0J
MHKPOCKOIIOM, HAXOUTb 0COOCHHOCTU CTPOCHUS KIICTOK pa3JIMYHBIX OPTraHU3MOB, CPABHUBATDH

UX MEXKIY COOOi.

1.Bompocs! Uit gonyceka K 1adbopaTopHoii padoTe.

1. Haz0BUTE OCHOBHBIEC YaCTH MUKPOCKOIIA U OMUIINTE UX (PYHKIIHH.
2. Uto Takoe npeaMETHOE U MOKPOBHOE cTekIa? [ 4ero OHu HYKHBI?
3. Ilepeuncnure OCHOBHBIE MTpaBHIIa PAOOTHI C MUKPOCKOIIOM.

2.IIpoBeieHue OmnbITOB

O6opyoBanue u nocyaa

Marepuasl 1 PeaKTUBbI

1. MukpocKomnsl

1.Boxa

2. IIpenMeTHBIE U TOKPOBHBIE CTEKJIA

2. Pa3BeieHHbIE B BOJE IPOKKHI

3. CTexIIHHBIE TAJIOYKU

3. JIyk penuaTsiii

4. CtakaHsbl

5. ®unbTpoBanbHasg Oymara (canderka)

6. CTepuIIbHBIN IIMaTeINb

ANropuT™ npoBeieHus: paboThl

BOHpOCBI " 3aJaHUA

e 1. M3yyeHue CTPOCHUSA PACTUTEIbHOH
KJIeTKH
1.1. CHATB C BHYTpEHHEN OBEPXHOCTH MSCHUCTOMN
YEIIy! JTYKOBUIbI TOHKYIO IUIEHKY — SIUACPMY;
e 1.2, [TomecTUTh KyCOUEK 3MHUAECPMBI Ha
IIPEAMETHOE CTEKJIO B KAIUIIO BOJBL;
e 1.3. HakppITh 00BEKT MOKPOBHBIM
CTEKJIIOM;
e 1.4. PaccMOTpeTh KIETKH SMUAEPMBI MO]T
Pa3JIMYHBIM YBEJIMYEHUEM MUKPOCKOIIA

Omnpenenure Gopmy KIETOK,

e Haiinure si1p0, Bakyosin, 000I0UKY
KJICTKH.

e 3apucyiiTe HECKOIBKO KIETOK
AMUAEPMBI, 0003HAUNB HA PUCYHKE:
[UTOILIIA3MY, PO, BAaKyOJIH,
000JI0YKY KJIETKH

2. U3y4yeHue CTPOCHHS ’KUBOTHOM KJIETKH

2.1. IIpoBecTH CTEPUIIBHBIM LLIIIATENIEM C JIETKUM
Ha)XMMOM 110 HEOY WIIM IO JIeCHaM;

2.2. HanecTu KameibKy CIIOHBI Ha ITPEIMETHOE
CTEKJIO ¥ HAKPBITh €€ MOKPOBHBIM CTEKIIOM;

2.3. PaccmoTtpeTs npenapar mnpu 60J1b1I0M
YBEITUYCHUH C TIPUKPBITON aradparMoi
KOHJIEHCATOopa.

PaccMmoTpuTe Ha KOHUMKE TIMTATENs B
KareJibKe CIIOHBI CIYIIEHHbIE KIIETKH
AMUTEIHS
PaccmoTpuTe Ha npenaparte OTAeIbHbIE
KPYIHBIC UTOCKUE KJIETKU HEMPaBUIBLHOM
dbopmel. Bonbinas 4acTh KIETOK MEPTBEIE,
MIO3TOMY B HUX XOPOILIO 3aMETHO SAPO.

e 3apucyiTe HECKOJIbKO KIIETOK,

0003HaYbTE PO U IIUTOILIAZMY.
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3. U3y4eHne CTPOEHUS KJIETKH IPOKKei

(rpuobI) ee popMy U OTJENIbHBIC YACTH.
3.1. IlomecTUTh CTEKISHHON NAJIOYKON KaIlIio 3apucyiTe HECKOJIbKO KIIETOK, CACIaiTe
pacTBopa ¢ IpoAOKaMU Ha MPEIMETHOE CTEKIIO; MOJIHUCH.

3.2. HakpbITh €€ NOKpOBHBIM cTeksioM. Eciu ecTh
W3JIUIIKY SKUKOCTH, YIaJUTE €€ C TOMOILBIO
¢bunbTpoBaNBbHON OyMaru (caiaderku);

3.3. PaccmoTpeTh npemnapar 1noj MUKpOCKOIIOM

Haiimure npoxKeByro KIETKY, paCCMOTPETh

HTorosassi KOHTPOJILHAS YACTL JIA00PATOPHONH PAad0ThI (BLINOJHUTH MUCHLMEHHO):

1. U3 xakux OCHOBHBIX YacTeil COCTOUT JiroOas KieTka?

2. UYro o01ero uMeeTcsi B CTPOCHUU PACTUTEIBHOM U )KUBOTHOM KJIETOK?

3. UeM pa3nuyaroTcs 3TH KIECTKA?

4. Yem 0OBSACHHUTD, YTO, OYAy4H YCTPOCHHBIMH IO SAMHOMY IUIaHY, KIETKA BEChMa
pazHooOpa3Hsel o0 Gopme u pazmepam?

2. HpaKTI/IKO-OpI/IeHTI/IPOBaHHbIe PACUYECTHLIC 3a/IaHUSL

Ha3zBanue TemMbl

HOHYJ'ISII_[I/IH, COO6H_[€CTB8., 3KOCHCTCMbI

PesyabTaT 00yuenus no
TeMe

OnuchIBaTh CBSI3b MEXKIY OPTaHU3MOM U CPEJIOi ero oOUTaHus
YcraHaBIuBaTh CBSI3b CTPYKTYPBI U CBOMCTB SKOCUCTEM

O01Me KOMIETeH MU

OK 01, OK 02, OK 07

Hasanune 3ananus: Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aIaHUM 110 IEPEHOCY
BEIIIECTBA M YHEPIUU B SKOCUCTEMAX C COCTaBJIEHUE TPOPUUECKUX LIEeNeH u mupamu]i OMoMacchl

Xon paboTsl
1.BeimonHuTe TECT:!
1. PenynieHTsl:

Y SHEPTUH

a) 3armacaroT dHepruto, 00pasys OpraHuuecKHe BEIIeCTBa
0) pa3pylIaroT MEpTBbIE OCTATKU PACTEHUI U KUBOTHBIX
B) IMUTAIOTC TOJIBKO )XUBBIMH PaCTCHUAMU
T') UCIIOJIB3YIOT B MHUIILY TOJBKO KUBOTHBIX

2. IlpoayueHTsr:

a) CHHTE3UPYIOT OPTaHUYECKHE BEIECTBA U3 HEOPTAHUYECKUX
0) pasnaratoT MEpTBbIE OCTATKH PACTCHHI W )KUBOTHBIX

B) MUTAIOTCSI TOJIBKO KUBBIMU PACTEHUSIMU

T') UCIIOJIB3YIOT B MHUIILY TOJBKO KUBOTHBIX

3. [lepBHUYHBIE KOHCYMEHTHI:

a) MPOU3BOJAT OPraHNYECKHE BEIIECTBA U3 HEOPTaHUIECKUX
0) pasnaratoT MEpTBbIE OCTATKH PACTCHHUI U )KUBOTHBIX

B) MUTAIOTCSI )KUBBIMH WU CYXHMH PAaCTCHUSIMHU

T') UCTIONB3YIOT B ITHIIY )KUBBIX U MEPTBBIX KHBOTHBIX

4. InecHeBble TPUOBI:

a) peIyICHTHI
0) IPOTYILICHTHI
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B) IEPBUYHBIE KOHCYMEHTBI

') BTOPUYHBIE KOHCYMEHTBI

5. KoMapoB OTHOCHT K:

a) IpOylIEHTaM

0) peayleHTam

B) KOHCYMEHTaM 1ro nmopsiaka

I') KOHCYMEHTaM 2ro nopsjaka

2. [lonp3ysch MpUMepaMu, PELIUTh MPEATIOKEHHBIE 3aJa4l

1. Onpenenure, Kakyro Maccy pacCTeHUIM COXpAHUT OT MOEAAHMsI T'yCEHULIaMu T1apa
CUHMUII IIPU BhIKapMIUBaHUU 4 NTeH1I0B. Bec ogHOro nrexmna 5 rpamma.

2.2. Kakas macca pacTeHHI He00X0/1MMa JJIsl CYLIECTBOBAHUS JTUCBI Maccou 12kr,
u3 KoTopsix 60% — Boga?

2. Kakas muromaap HeoOXoauma JUTst CyliecTBOBaHus aenbduHa maccoi 120kr, u3
koTopeix 70% — BoJa, eciu MpoyKTUBHOCTH OnotieHo3a 1kB.M mopst 400r cyxoit
O6romaccel B roa?

3. Onpenenute, CKOJIBKO BOJIKOB MOKET TPOKOPMHUTHCS HA MIPOTSKEHUH ToJla Ha
wiomaau 200000 M2 (mpousBoautenbHocTh 1 M2 cocraBiseT 300 r), eciu macca 1
Bouika 60 kr. CKOJIbKO 3aiiIeB Mpu 3TOM OYAET CheACHO, €CIIU Macca 3aiina 4 Kr.
IIpumepsl pemienus 3aga4d

1. Onpenenure, Kakyr0 Maccy paCTeHHI COXPAHUT OT MMOEAAHUS I'yCEHUIIaMU Tapa
CUHHUII NIPY BbIKapMJIMBaHUU 5 NTeHNOB. Bec onHoro nrexnna 3 rpamMma.

Pemenue: onpenensem Bec 5 nreHuos: 1 ot — 3rp; 5 nTeHnos — 15rp

CocraBuM 1enb TUTAHUS:

pacTeHHs — TyCEHUIIBI — CUHUILIBI

CornacHo MmpaBUILy 3KOJOTUYECKONW MUPaMHJIbl — Ha KaXKJIOM MPEAbIAYIIEM
TPO(UUECKOM YPOBHE KOJIMYECTBO OMOMACCHI M SHEPTHH, KOTOPbIE 3aM1acaroTcs
OpraHW3MaMU 3a €IMHUILY BpeMEHH, O0JIbIIIe YeM Ha mociieayromiem ~ B 10

pa3. Orcrona:

pacTeHHs — TYCEHHIIbl — CUHUIIBI

1500r 150r 151

OTBeT: mapa CUHUII, BHIKAPMJIMBAsi CBOMX MTEHIOB, coxpaHseT 1500 r pacTteHuil.
2. Kakas macca pacTeHUi HeoOXo1uMa JUIsl CyLIeCTBOBaHMsI JIMChI, Maccoil 8 Kr, u3
koTopbix 70% Boma?

Pemenue

OmnpenensieM cyxyro Maccy Jucel: 8 kr — 100%

X KT — 30% x=8%30:100=2,4 xr

x =2,4 xr

CocraBuM 1eNb MUTAHUS:

pacTeHus — 3aMllbl — JIUca

CornacHo nmpaBuILy 3KOJIOTUYECKONW MUPAMUIBIL:

pacTeHus — 3aMllbl — JIUca

240xr 24kT 2,4KT

OTBeT: Macca pacTeHMid, HeoOXoquMast IS CYIIeCTBOBAaHUS JUCHI paBHA 240 Kr

3. Kakas momaap 6MOIeH03a MOKET IMPOKOPMHTH OJJHY 0COOB TIOCIIETHETO 3BeHA
B LIENIU MMUTAHUS: [UIAaHKTOH — pbi0a — TioJeHb. Cyxas Ouomacca rnjaaHKToHa ¢ 1

M2 cocrasinget 600 r B roa. Macca tronenst — 300 kr, u3 kotopsix 60% cocrapiser
BOJIA.

Pemenue
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Omnpenensiem cyxyto maccy Troness: 300 kr — 100%

x kr — 40%

x =120 kr

CocTaBuM IICTIb TUTAHUS:

TUTAHKTOH — PbIOa — TIOJICHD

CornacHo MpaBUiTy SKOJOTHUECKON MUPAMU/IBI:

TUTAHKTOH — PbIOa — TIOJICHD

12000kr 1200kr 120kr

OmnpenensieM MI0MAAb TaHHOTO OMOIIEHO3a, €CIIM U3BECTHO, YTO Ccyxas Ouomacca
mraHkToHa ¢ 1 kB.M coctasisieT 600r = 0,6kr.

1 M2 — 0,6 kr

x M2 — 12000 xr rmaHKTOHA

x =20000 M2 =2rTa

OrTBeT: moiaas OnoreHos3a 2 ra.

4. OnpenenuTte, CKOJIbKO JIUC MOXKET IPOKOPMUTHCS Ha MPOTSKEHUU ro/1a Ha
momaay 100000 M2 (mpousBoauTenbHOCTh 1 M2 coctaBiseT 300 r), eciim macca 1
nuckl 12 xr. CKOJIBKO 3al1IeB MPH 3TOM OyJIeT CheeHO, €CIIM Macca 3aima 3 Kr.
Pemienue:

A) CocraBuM 1enb TUTAHUS:

pacTeHus — 3alIIbl — JIuca

CoriacHo mpaBUiTy SKOJOTUUECKON MUPAMU/IBI:

pacTeHus — 3aIbl — Tuca

1200kr 120xr 12kr

b) Onpenensem miomaap JaHHOTO OMOLIEH03a, €CTTH U3BECTHO, UTO
pOU3BOAUTENBHOCTH ¢ 1 M2 cocTaBisier 300r = 0,3kr.

1 M2 —0,3 kr
X M2 — 1200 kr nimagkToHa x=1*%1200:0,3=4000m2
x = 4000 m2

B) Onpenensiem konudectBo nuc Ha miomany 100000m2

1 nmuca — 4000m2

X nuc - 100000m2 x= 1*10000:4000=25 nuc

I') OnpenensieM KOJIMYECTBO ChEJICHHBIX 3al1IEB

Ha 1 nucy maccoit 12xr npuxoautcst 120 kr maccsl 3aiiieB (Macca Kaxxaoro 3 Kr).
120:3=40 3aiiues.

A Ha 25 nuc mpuxoautcs 25%40=1000 3aiimes.

Otset: Ha mnomaau 100000 M2 Ha NpOTSKEHUU TOAA MOKET IPOKOPMUTHCS 25
muc. [Ipu atom O6ynet creneno 1000 3aiiteB.

3.BbIBOZI — 3TO OTBET HA NNOCTABJIEHHYIO 11

3. Pewrenue 3aaau

Ha3Banue Tembl 3aKOHOMEPHOCTH HaCJIEAOBAHUS

OnuceIBaTh 3aKOHOMCPHOCTU HACJICACTBCHHOCTU U USMCHYUBOCTU

Pe3yabTaT 00y4yeHus
OnpenensaTs BEpOATHOCTh BO3SHUKHOBEHHSI HACJIECTBEHHBIX IPU3HAKOB

Imo TeMe

IPU MOHO-, I1-, TOJUTUOPUIHOM U aHAJTM3UPYIOIEM CKPEHIMBAHUT
Oo0mmue OK 02, OK 04
KOMITETEHIH U
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DopMyIHpOBKa 3aJaHUs: PEUIUTE 33a4H, COCTABUB CXEMbI CKPELIUBAHNUS
3amanue SBISETCS TPOQPECCHOHATBHO-OPHEHTUPOBAHHBIM. 3alayd sl CTYACHTOB
oAOUParOTCsI B COOTBETCTBHH C 00BhEKTOM U3ydeHus “Pacrenus”, “YKuBorHple” wim “YenoBek”.
[Tpumep 3amau 11t CTYAEHTOB, OOyUaronmecs: npopeccun/CrnenuaIbHOCTH CBI3aHHON C
00bekTOM m3ydeHus “UenoBek”:
3amaua 1. Y uyenoBeka anbOMHH3M M CIIOCOOHOCTH NMPEHMYIIECTBEHHO BIIAJETh JEBOM
PYKOI — peLieCCUBHBIE NIPU3HAKU, HACJIENYIOLIMECS He3aBUCUMO. KakoBbI T€HOTHUIIBI pOAUTEIEH
C HOPMAaJbHOW TMHUTMEHTAIIMEH W BIAACIONIMX IPABOW PYKOH, €CIM Y HHUX POAMICS PEOCHOK
anbOuHOC U neBmia?
3anaya 2. Y yesnoBeka MpaBOPyKOCTb JOMUHUPYET HaJ JIEBOPYKOCTHIO, KApEryla30CTh Hajl
romy0oria3octbo. ['onybornaspiii mpaBila >KEHWICS Ha Kaperia3oi mpasiie. Y HUX POIUIIOCH
JBOC JIeTEH — Kaperjasblid JieBlIa W TOXyOormaselid mpasima. OT BTOporo Opaka 3TOro ke
MY>KUHHBl C Kaperja3od MpaBIION pPOAWIOCH JEBATh Kaperia3blX JeTeW, OKa3aBLIMUXCS
npasiaMu. OTpeaeuTh TEHOTHITH MYXYHHBI M 00CHX KCHIIIH.
3agaua 3. Y Iletn u Camm kapue riasa, a y ux cectpsl Mamu — roiayosie. Mama 3tux
JeTel ronyoOornasas, XOTsS €€ pOAUTENM MMENU Kapue riasa. Kakol mpusHak TOMMHHUPYET?
Kaxoit et rna3 y nanel? Hanummre reHOTUIBI BCEX NEPEUUCIECHHBIX JIULL.

Kpurepuu onieHuBaHus

“5” - Bce OTBETHI BEPHBI

“4” - nomyuieHa ofHa omroOka

“3” - nomymieHsl 2 OMMOKU

“2” nomymensl 3 u 60s1ee omMOOK MM paboTa HE BHIIOJIHEHA

4. Keiic Ha aHa1u3 nHGopManuu

Ha3sBanue Tembl buorexHonoruu B MeauIHe U (hapmaruu
AHaIM3UpOBaTh ITUUECKNE ACTIEKTHI COBPEMEHHBIX
Pe3yabTaT 00y4yeHus mo reme WCCJIEI0BAaHMM B 00JaCTH OMOTEXHOJIOTHH U
TEHETUYECKUX TEXHOJIOTUI
O0mue KoMIEeTEeHIUU OK 01, OK 02, OK 04

Keiicel HCMIONB3YIOTCA B KAUYECTBE OLEHOYHOI'O MEPONpPUATHS B paszaene 5 “buosorus B
JKU3HN, KOTOPBIN SBIIAETCSA NPUKIAAHBIM MOJYJIEM M COCTOMT W3 ABYX uacteil. Tema 5.17
“BHOTEXHOJIOTHH B JKU3HU KaXJ0T0~ H3y4aloTCs HE3aBUCHMO OT Mpodeccuil/crennaibHOCTen
oOyyaromuxcs, TemMa 2 sBiIgeTcs NpoPEecCHOHATbHO HANpaBIEHHOH M TMOAOUpAIOTCS B
3aBHCUMOCTH U MPpo(eccroHaIbHOM HAIIPaBIEHHOCTH.

[TpuBenem mpumep ketica k Teme 5.2.1. “buorexHosnioruu B MeunuHe 1 papmauu’

DopMynHMpoOBKa 3aJaHUSA:

buorexHonoruss — KOMIUIEKCHas HaykKa, HAlpaBJICHHAs Ha IIOJy4EHHE IIEJIEBOTO
OPOAYKTa, C TOMOUIbI0 OHOOOBEKTOB MHUKPOOHOIrO, pPACTUTENBHOIO U  KUBOTHOTO
IIPOUCXOXKICHNUS.

MenunuHckass GMOTEXHOJIOTHSI — OTPacib, LeJb KOTOPOM CO3JaHUE TUAarHOCTUYECKHUX,
npopMIAKTHYECKUX M JICYeOHBIX MpernapaToB, OHA H3y4aeT BO3MOXKHOCTHU HCIOJIb30BAHHS
MHUKPOOPIaHU3MOB, JAJISl MOJYyYEHHs aMMHOKHCIOT, BUTaMHUHOB, (DEPMEHTOB, aHTUOMOTHKOB,
OpPraHMYECKUX KUCIIOT.
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Caxapubiii 1uabeT — 3T0 3a001eBaHre OOMEHA BEIIECTB, IPU KOTOPOM B OpraHW3Me HE
XBaTaeT MHCYJIMHA, a B KPOBHU MOBBIIIACTCS cojepkanne caxapa. Coaep:kaHue caxapa B KPOBH
HE00XO0IUMO ISl HOPMAIILHOTO ()YHKITMOHUPOBAHHUSI KJIETOK. VIHCYTMH, KOTOPBIN BhIpaOAaThHIBACT
MO/DKETyI0YHast Keye3a, o0ecreuynBaeT NPOHUKHOBEHHE TJIIOKO3bl B KJIETKH, HO HWHOTIA
MPOUCXOIUT COOM BBIPAOOTKHM WHCYJIMHA W KJIETKa HE MOJy4aeT HEOOXOAUMOro MUTAHHS, a
caxap HaKalIMBAaeTCs B KPOBU. DTO MPUBOJIUT K BOSHHMKHOBEHHUIO CaxapHOTro aAuadera pa3HbIX
THUIIOB, OJIMH U3 KOTOPBIX SIBISIETCS WHCYJIMHO3aBUCUMBIM. [Ipu Takom Tumne caxapHoro auabera
3a00JICBIIMI TOJDKEH BCIO KU3HDb BBOJAUTH Ce0€ MHBEKIIUN MHCYINHA.

[To manubiM cratrictuku, B 2014 r. KomnyecTBO OONBHBIX caxapHbIM JHA0ETOB B
Poccuiickoii denepanun cocraBmino 387 mMiH 4enoBek. [1o HEKOTOpPHIM JaHHBIM 3Ta IUdpa
KaXKIbli Tof yBenuuuBaercs Ha 5%.

3ananue: HaWAUTE U MPOAHATMUPYHUTE PA3IUYHbIe HCTOUHUKH HHPOPMAIMK (HaydHas U
yueOHO-Hay4YHas JUTepaTypa, CpeiCcTBa MaccoBoi mH(popManuu, ceTh MHTEpHET U Apyrue) mo
Teme Kkeiica. OTBEThTE Ha BONPOC HAa OCHOBE HaWICHHBIX JaHHBIX: C YeM CBS3aH POCT
3a00JI€BaEMOCTH  CaxapHbIM JHa0ETOM CpeIHM B3pOCIOTrO HACEJCHHS ¢ OMOJIOXKEHUE
3aboneBanusa?  Kakue Mepsl NpopUIAKTUKH CaxapHOTO JuadeTa MOXKHO peali30BaTh B
MOBCETHEBHOM KM3HU KaKaoMy n3 Hac? Kak pa3BUBaOCh MPOU3BOJICTBO UHCYJIMHA U C KAKUMH
STUYECKHUMH HOPMaMHU MIPHU STOM CTAIKUBAINCh YUEHbIE?

[ToaroToBbTE YCTHOE COOOIIEHHE C MPE3CHTAIINEH, B KOTOPOM HEOOXOJMMO OTPA3UTh:

1. CaxapHblil 1uabeT — NPUYNHBI, CAMIITOMBI, IMATHOCTHUKA U JIEUEHUE;

2. PacmpocTpaHeHHOCTh caxapHOro Auadera Cpeau HaceleHHUs CBOETO pEerhuoHa 3a
MOCJICAHUEC TPHU I0Ja, MPOAHAIMN3UPOBAB HAYUHBIC HY6J'II/IKaIII/II/I U CTATUCTHYCCKYIO OTYCTHOCTDH
(B ToM uncie oTdeTsl ['ocynapcTBEeHHOTO peecTpa caxapHoro auadera);

3. PacnpocTpaneHHOCTh caxapHoro nauadera cpeiau HaceneHusi Poccuiickoit dheneparnu
3a TIOCTEAHME TPU TOJa, NPOAHAIM3UPOBAB HAy4YHbIE MYOIHUKAIMM W CTATHCTUYECKYIO
OTYETHOCTH (B TOM UHKCIIe OTYETHI ['0Cy1apCTBEHHOTO peecTpa caxapHoro nquadera);

4. TpennonaraemMple MPUINHBI U3MEHEHHs 3a00JIEBA€MOCTH CaXapHbIM AMA0ETOM U HUX
000CHOBaHHE;

5. Bo3aMoskHbIE TPOPUITAKTHUECKHE MEPOTIPHUSTHS,

4. MeTo/pl MOTy4YeHus UHCYIINHA,;

5. Otpaszure >TUYECKHE ACTEKTHl HCIONb30BAHUS OMOTEXHOJOTHH TMPHU MPOU3BOJICTBE
MHCYJIVHA.

Jlnst co3manmst KaueCTBEHHOW MPE3eHTAIMA HEOOX0IMMO COOTIONATh Psii TPEOOBaHMIA:

Ob6uue 1. Tlpe3enTanus JOHKHA HAYMHATHCS C TUTYJIBHOTO Cilaija, rie

TpeOoBaHUS yKa3bIBaeTCs TeMa, CBEJEHUS 00 aBTOpE U T.II.

2. Ha cnaiinax HeoOX0AUMO pa3MeniaTh TOJbKO T€3UCHI, KIIOUEBbIE CIIOBA,

rpaduyeckue MaTepuansl (CXeMbl, PUCYHKH, TaOIUIBL, (OTO U T.I1.).

Hcnonb30BaTh eIMHBINA CTUIb OOPMIICHHS.

4. KonnuecTBo claiiJIoB JOHKHO OBITh JOCTATOYHBIM JJISl PACKPBITUS TEMBI,
HO He Gonee 20-Tu.

w

HIpudrer 1. Cnenyer wucnonb3oBaTh CTaHAApTHBIE, IIMPOKO paclpOCTPAaHEHHbBIE
mpudTel, Takke Kak Arial, Tahoma, Verdana, Times New Roman, Calibri
U 1p.;

2. Pa3mep mpudra mis 3arojloBKOB — He MeHee 24, nis mHopmanuu He
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MmeHee 18.
3. He pekoMmeHmyeTcss HCHOJIb30BaTh pa3HbIe THIMBI IMPU(TOB B OIHOMN
MIpEe3EHTAIHH.

4. ]lns BbIeNeHUsT WHPOPMALUU CIIEAYET HCIOJIb30BaTh KUPHBIA HIPUQT,
KYPCHB HWJIU TIOT4CPKUBAHHE.
5. He 3moynoTpe6aaTh MpONUCHBIMU OYKBaMH.

®oH 1. XenatenpHO HCHONB30BATH OJHOTOHHBIM (OH HESPKUX TACTEIBHBIX
TOHOB.
2. Jlnsa ¢poHa MpeArnodTUTEIHHBI XOJIOIHBIEC TOHA.

Ucnons3zoBa | 1. Ha omgHoM crnaiine peKOMEHAyeTCs MCIOJIb30BaTh HE Oosiee 3-X IBETOB:
HUE [IBETa oJtuH [yt (DOHA, OJIMH JIsl 3aT0JIOBKA, OJMH JJIs TEKCTa.
2. Jlns GpoHa M TEKCTa MCIIOJIB30BaTh KOHTPACTHEIC IIBETA.

=

Hpe,I[CTaBJ'IeH PGKOMCHI[yCTCH HCIIOJIb30BATh KOPOTKHUC CJIOBA U IMPCIAJIOKCHUA.
uc MI/IHI/IMI/ISI/IpOBaTI) KOJM4YCCTBO IIPCAJIOroB, Hapeqnﬁ, npuiaaraTeibHbIX.
I/IH(1)OpMaI_II/II/I 3. 3aroJioBku AOJIKHBI IPHUBJICKATh BHUMAHUC ayIUTOPHUU.

N

0O0BeM He crour 3amonHsaTh OAWH CHAMI CIMIIKOM OOJBIIMM 00BEMOM
uHpopManuu | *HPOPMAILIMK: JIFOJM MOTYT CIMHOBPEMEHHO 3allOMHHTh HE Ooyiee Tpex
($akTOB, BHIBOJIOB, OTIPEICIICHHI.

5. YueOHO-HccIe10BaTEIbCKHI IPOEKT

Ha3BaHue TeMbl buoskonornyeckuit SKCIICPUMCHT

[TpoBoANTH OMO3KOJIOTUUECKUM SKCTIEPUMEHT
[TnanupoBaTh GMOIKOIOTUUECKUI SKCTIEPUMEHT
PesyabraT 00yuenus nmo reme NHTepnpeTupoBaTh pe3yabTaThl IPOBEAECHHOTO
OMO03KOJIOrMYECKOTI0 IKCIIEPUMEHTA C UCIIOIb30BAHUEM

KOJIMYECTBEHHBIX METOJIOB

O0mue KOMIeTEeHIUU OK 01, OK 02, OK 04, OK 07

VY4eOHO-MCCaeI0BaTeNbCKU  MPOEKT  SIBISETCS  OCHOBHBIM ~ CHOCOOOM  OIICHKH
pe3ynbTaToB OOyueHusi, COPMUPOBAHHBIX Y OOYYaIOIIMXCS B XOJI€ OCBOEHHS pazaena 6
“BHO3KOIOTUYECKHE UCCIIEOBAHUS .

Cpeau paznUYHBIX TEXHOJOTHI MPOEKTHOE 00ydeHHe 00safaeT psSAoM NPEUMYLIECTB:
no3BojisieT  oOyyaromeMycs — CaMOCTOSATENIbHO  (IpW  KOHCYJIBTaTHMBHOM  MOAJEpPKKE
npernojaBaress) 100bIBaTh 3HAHUS, padoTas ¢ MHOIOYMCIEHHBIMH HCTOUYHUKAMU MH(pOpMaIuy,
npubopamMu U 1a0OpaTOpHBIM OOOpPYIOBaHMEM, M OJHOBPEMEHHO B JIEJIOBOM OOILIEHHH C
OJIHOTPYIITHUKAMH Pa3BUBaTh KOMMYHHKATUBHBIE YMEHHSI U HABBIKU.

Jlns yuebHO-HMCCnea0BaTeNbCKOTO MPOEKTa B paMKax OMOJIOTMH HamOojee ONTHUMajibHa
rpymnmnoBas ¢opma paboThl HaJl IPOEKTOM.

Tembl  y4yeOHO-UCCIIEOBATEILCKOTO  MPOEKTa, MPUBEACHHBIE HIKE, SIBISIFOTCS
IPUMEPHBIMA U MOTYT OBITH MOJIEPHU3MPOBAHBI 10/I PETHOHAIBHBIE OCOOCHHOCTH U C YYETOM
MOJTy4aeMou yJarmmmucs mpodeccueit (CrenualbHOCThIO):

[TpumMepHbIe TEeMAaTUKN y4eOHO-HUCCIIE0BATENBECKOTO MTPOEKTA:
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1. Ouuenka kadecTBa aTMoc(hepHOro Bo3myxa

2. OreHka KauecTBa MOYB METOIOM (PUTOTECTHPOBAHUS

3. Ormenka KayecTBa BOJ| IOBEPXHOCTHBIX BOJIOEMOB IO OPraHOJECNTHYECKUM U
(U3NKO-XMMHUYECKUM CBOICTBaM

4. Bmusuaue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTCHUH

5. BnusiHue cosieBOro 3arps3HEHMsI Ha POCT M pa3BUTHE CEMSH BBICHIIMX PACTEHUU.

CrtpykTypa yueOHO-HCCIIe10BaTENbCKOTO MMPOEKTA BKIIOYAET MSATh OCHOBHBIX JTarla.

OcCHOBHBIE IIard TEpPBOTO 3Tala BBHIOJHEHUS IMPOEKTa: OOOCHOBAHWE AKTYalIbHOCTH
BbIOpaHHOW TEMbl, BBISIBIEHUE MPOOJIEMBbl HCCiIeqoBaHus, (OPMYIUPOBAHUE THUIOTE3bI,
MIOCTAaHOBKA IIETM U 3a/]1a4 MCCIIEIOBAHMUs, BEIOOP METOIOB MCCIIEOBaHM, BEIOOP TOYEK 0TOOpa
npo0d Ha TEpPPUTOPUU HCCIENOBaHUS, omperesneHne (GopMbl MPEACTABICHUS PE3YJIbTaTOB
UCCJIEIOBAHMSI, OIPE/ICIIEHNE ATANOB U COCTaBJICHUE IIJIaHa UCCIIEI0OBaHUS.

Bropoii sTan BkiroyaeT B ce0si MOATOTOBKY HEOOXOAUMOW MOCYIbl U Marepuana AJis
IKCIIEPUMEHTA, IPOBEICHUE IKCIIEPUMEHTA, TIEPHOMYECKYIO TIPOBEPKA TEUCHUS SIKCIIEPUMEHTA/
cOop MaTepuasia B BBIOpaHHBIX TOYKaX 0TOOpa mpoo.

B nepuoxm Tperbero srama MpoBeIEHUS  OMOIKOJIOTMYECKOIO  MCCIEA0BaHUS,
oOyuJaroruecs MoJy4aroT MepBUYHBIC SIKCIIEPUMEHTANILHBIE TAHHBIE, TPOBOJSAT CTATUCTUYECKYIO
00pabOTKy MOJYYECHHBIX IAHHBIX, MPOBOJSAT aHAIM3 PA3IMYHBIX MCTOYHUKOB MH(POPMALUHU B
paMKax TeMbI POEKTa.

Ha yerBeprom 3tarne, o0yyaronuecs BbISIBISIOT 3aKOHOMEPHOCTH MEXAY UCCIIETyEMbIMU
00BeKTaMu, MpolleccaMu U SBIECHUSMU, (POPMYIHPYIOT BBHIBOJABI U Pa3padaThIBAlOT MPOTHO3HI,
IPOBOAAT OIIEHKY KayecTBa HCCIEAyeMoro oObeKTa IO pe3yjibTaTaM OHOIKOJIOrHYECKOro
aHaim3a.

Ha 3aBepmatomem stame npoBoautcst opopMIIeHUE Pe3yabTaTOB BBIMOJIHEHUS y4eOHO-
UCCIIEI0BATEIbCKOIO MPOEKTAa B COOTBETCTBUM C 33/laHHBIMU TPEOOBAHUSAMH U IpPEJCTaBICHUE
Pe3yJIbTaTOB Ha 3alllUTe MPOEKTA.

[lpuBeneM mnpuMmep ONUCAHUSA STAlOB BBINOJHEHHUS Y4eOHO-MCCIIE0BATELCKOTO
MIPOEKTa:

VYBaxaembie cryaeHTol! B paMkax mpoekTa BaM HEOOXOJUMO TPONTH TMATH 3TANoB
paboThl HajJ y4eOHO-UCCIIE0BATENbCKUM IIPOEKTOM OT BBIOOpa TE€MbI O MyOIMYHOM 3allluThl
MIOJIyYEHHOT'O pE3yJIbTaTa.

Ha nepBom srane:

- chopmupoBaTh KOMaHy PoeKTa (2-3 YeroBeka);

- BBIOpaTh TeMy y4yeOHO-UCCIIEIOBATENbCKOIO IPOEKTA;

- 000CHOBaTh aKTYaITbHOCTh BEIOPDAHHOW TEMBI;

- BBISIBUTH MPOOJIEMBI CCIIEIOBAHUS, CHOPMYIUPOBATH THIIOTE3Y;

- 1oJ00paTh METO/IbI CCIIEOBAaHUS B paMKaX CBOETO IPOEKTa;

- BBIOpaTh TOYKU 0TOOpaA MPOO Ha TEPPUTOPUH HCCIIETOBAHUS

- chopmynupoBaTh HENU U 33/1a4U UCCIEAOBAHUS;

- COCTaBHTH IlJIaHA MCCIIETOBAHUSI.

Ha Bropowm orare:

- MOATOTOBUTH HEOOXOIUMYIO MOCYy U MaTepuaia Jijisl SKCIIepUMEHTa;

- NPOBECTH IKCIIEPUMEHTA, IEPUOJAUUYECKU IIPOBEPSIS €70 TEUEHHE (IIPU
JUTUTEIIBHON TTOCTAaHOBKE OMBITA)/ COOpaTh MaTeprai B BEIOPAHHBIX TOYKAX
otbopa mpoo.

Ha tperbem starme:

- TOJYYHUTb MEPBUYHBIE SKCIICPUMEHTAIILHBIC TAaHHBIC;

- MPOBECTU CTATUCTUUYECKYIO 0OPaOOTKY MOJYYEHHBIX JaHHbIX;
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Ha gyerBepTom ararme:
- BBIIBUTH 3aKOHOMEPHOCTH,
- copmynrpoBaTh BBIBOJBI U IaTh MTPOTHO3 UJIU OIEHKY KA4€CTBA UCCIIETyEMOTO
00BEKTa 0 pe3ysbTaTaM OMO3KOJIOTHYECKOTO aHAJIN3A.
Ha 3aBeparomem srare:
- 0(OpPMHUTH pe3yJbTaThl BHIIOJHEHUS y4eOHO-UCCIIEA0BATENBCKOrO IIPOEKTA B
COOTBCTCTBHUHU C 3aJaHHBIMH Tpe60BaHI/I$IMI/I;
- IHOJATrOTOBUThH YCTHOE COOOIEHHE U MPE3EHTALUIO;
- TPEICTAaBUTH PE3yJbTAaThl BHIIIOJHEHUS y4eOHO-NCCIIEA0BATENBCKOTO MTPOEKTa Ha
3aluTe.

[Ipumep BBIMOTHEHUS IPOEKTA:

Ha3Banue mnpoekrta: OIneHKa KadecTBa aTMOC(EpPHOrO BO3[yXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpobiema wucciefoBaHMsA: ONpEICIICEHUE MCTOYHMKOB 3arpsi3HEHUS BO3JyXa Ha
TEPPUTOPUU HACEICHHOTO IyHKTAa Ha OCHOBAaHMHM MPOBEICHHS HKCIPECC-OIEHKH KadecTBa
BO3/JlyXa IO COCTOSIHUIO XBOM COCHbI OOBIKHOBEHHOH C OIpe/leleHHEM Kilacca 3arps3HEHUs
BO3/IyXa.

Lenp mnpoexkTa: omnpenesiuTh 30HbI PA3HOW CTENEHU 3arpsi3HEHUs, C YyKa3aHUEM
UCTOYHUKA (MCTOYHHUKOB) 3arpsI3HEHUSI.

3agauu npoexra:

1. BeibpaTh TeppUTOpHIO HCCIEIOBAaHUS M TOYKH 0TOOpa MaTepuaa;

2. IlpoBecTy OIIEHKY MOBPEKICHUS U YChIXaHUS XBOU;

3. Onpenenutsb Kiacc 3arps3HEHUs BO3/1yXa;

4. Pa3zpabotaTh KapTy 3arpsi3HEHUS BO3AyXa, Ha KOTOPOW OTMETUTHb 30HBI Pa3HOU
CTEINEHU 3arpsi3HEHUS BO3lyXa U UCTOUHUKH 3arpsi3HEHNUS;

5. [loaroToBUTH M MyOJUYHO 3AIUTUTH PE3YyIbTAThI MPOEKTA B KOMAHJIE.

PesynbTaT npoeKkTHOM padoThl 00y4aromerocs:

Kapra crenenu 3arpsi3HeHHOCTH aTMOC(EPHOro BO3/lyXa Ha TEPPUTOPUH HCCIIETOBaHUS C
YKa3aHUEM MCTOYHHMKOB 3arpsi3HEHUS; IPE3ECHTALUs PE3YJIbTATOB UCCIEIOBAHUSI.

®opma npeacTaBiieHUs: pe3yJbTAaTOB POEKTHON padoThI:

3amuTa NpoeKTa ¢ UCIOJIb30BAaHUEM CPEICTB BU3YAIU3ALUUA U JEMOHCTPALIMH MPOAYKTA.

BbinosiHeHHe npoekTa:

Bonpocsl 1J1s1 JonmycKa K NIPOEKTHOH padore
1. ChopmynmnpoBaTh 11eJb IUIAHUPYEMOTO SKCIIEPUMEHTA.

2. Kakue mokaszaTenu UCTONb3YIOTCS ISl OIEHKH KauyecTBa aTMOC(HEPHOTO BO3/yXa 10
COCTOSTHUIO XBOH.

3. Kakue uctouHukH 3arpsi3HeHUs] aTMOC(HEPHOT0 BO3IyXa €CTh B BallleM pailOHE MPOKUBAHUSL.
4. IlepedncianTb OCHOBHBIE 3TAIIbI OMPEIEICHHS YUCTOTHI aTMOC(HEPHOTO BO3AYyXa MO
COCTOSIHUIO XBOH.

5. Kakue kiiaccel OBpEXKICHHS XBOU HCIIONIb3YIOTCS B TAHHOW MeTo/InKe?

6. [lepeuniciure U 0XapaKTEPU3yUTE KIIACCHI YCHIXaHUS XBOU.

7. Kakue Ki1accol 3arpsi3HEHUS BO3yXa BBIICISIOT?

8. Onummre npaBuiia 0TOOpa MaTepHaa.

9. Kakue 3arps3HUTENIN BbI3bIBAIOT TOBPEKICHUS XBOU?

10. Kak onpenenuTs NpoA0IKUTENBHOCTD KU3HU (MaKCUMaIbHBIN BO3pacT) XBOU?

11. Ot 4ero 3aBUCHUT BBIOOP PACCTOSIHUS MEXKIY TOYKAMHU UCCIICTOBAHUS?
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12. XBO10 Kakoro rojia He00OX0AUMO coOpaTh AJIsl MPOBEICHHS OLICHKH COCTOSIHUS
atMocepHoro Bo3ryxa?

Orarnsl NpoBeieHus: padoThI:
1. IloaArOTOBUTEILHEIN:
- BBIOOP TEPPUTOPUH U TOUYEK UCCIICIOBAHMUS;
- cOop marepuana;
2. Kamepanbnas 06paboTka coOpaHHOTO MaTepuaa.

1. BoiOpaTh TOUKHM HccienoBaHus, NpuMepHo 4 — 5. Touky JOJKHBI HAXOAUTCS HA OJTHOM
JUHUH TI0 Mepe YAalleHUs OT MOTEHIMAIIbHOTO UCTOYHHMKA 3arps3HEHHs B Ballleil MECTHOCTH —
HACEJICHHOTO IIyHKTAa, MPOMBIIIJICHHOTO MPEANPUITHS WIM aBTOMarucrpaiu. JKemaTenabHO
pacrosaraTh TOYKH IO JUHUHU MPEoOIaJalonuX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCUT NOTEHLMAIbHbBIE 3arPA3HSIOLINE BELLECTBA.

Paccrosinre Mexay TOYKaMu 3aBHCHT OT MOIIHOCTH MCTOYHHKA 3arpsisHeHus. Ecmu 310
OOJNBIION HACEJNICHHBI NYHKT C NPOMBINIUICHHBIMU MPEANPUATHSIMHA W MHOTOYHCICHHBIM
ABTOTPAHCIIOPTOM, TO PACCTOSIHUE MEX]y TOYKAaMHU MOTYT OBITh B mpeaenax 1 km (maibHss
Iomaaka OyieT ynaneHa ot ropoja Ha 5 km). Eciu 3To HeOoubIas KOTenbHas1, TO PacCTOSHUE
Mexay miomanakamu MoxeT coctaBiaTh 400 — 800 metpoB. Ecnu aTto aBTOTpacca, o 20 — 200
METpPOB (B 3aBUCUMOCTHU OT TIOTOKA aBTOTPAHCIIOPTA).

2. B xax 011 Touke 00cie0BaHNs HE0OX0IMMO 0TOOpaTh MOJIOAbIE 1€PEBbS, BHICOTOM 1-
1,5 M ¢ OOKOBBIMH TTOOCTAMU HE MEHEE 8.

3. Omnwucarb BBITONTAHHOCTh Y4YacTKa, IPUCBOMB COOTBETCTByrOmMHA Oamn (1 —
BBITANTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTaIOCh HEMHOT'O TPaBbl BOKPYT JIEPEBhEB; 4 —
HET HU TPaBbl, HU KyCTapHUYKOB). [Ipy BBHITONTAHHOCTH TEPPUTOPUH, OIICHUBAEMOU Oammamu 3
WK 4 olleHKa aTMoc(epHOTro 3arpsi3HeHUs HE BO3MOXKHA.

4. Ha BeIcOTE CBOETO pocTa coOpaTh ¢ Kaxaoro aepesa (1 nepeBo B oaHO# Touke) 1o 30
XBOMHOK (cymmapHO 150 XxBOMHOK). XBOUHKH JOJKHBI OBITH B BO3pacte 2 IJIeT, TO €CTh HaI0
Opath 00pa3Ibl XBOU € TOOETOB BTOPOTO T'0J1a KU3HH — ISl BCEX TOYEK OJIMHAKOBO puc. 1.

boxoBrEe Moberu

- —— TOYKH
oCepol nmober
1 roma

oCeBOH mober
2rona
oCEBOH mober
3roma

Puc.1. Yactu BeTBH XBOWHOTO JiepeBa clyKaliue OMONHIUKaTOpaMHu

5. OueHuTh MNPOAODKUTEIBHOCTh >KU3HM XBOM Ha BETBH, C KOTOPOH OTOMparoTcs
XBOMHKH, 110 OXBOEHHBIM Y4aCTKaM OCEBBIX I0OETOB B COOTBETCTBHHM C PUCYHKOM 2.
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ITonnbrit BO3pPacCT XBOU ONPCACTIACTCA YUCIIOM YUYACTKOB OCCBBLIX MOOEroB ¢ MOJHOCTBIO
COXpaHeHHOﬁ XBOEH IIITFOC JOJIA COXpaHeHHOﬁ XBOM Ha CJICAYIOLIEM 3a HUM Y4aCTKeE.

0,5 ] I

wn
[

o

3 15 4

Puc. 2. Cxema OIIpCACIICHUA IMTPOAOJIKUTCIbHOCTH KU3HHU XBOU COCHBI

6. [TpoOy ¢ kaxa0i TOYKHU HAZO MOMECTUTH B OTIEIbHBINA MaKeT (Jydlie OyMaXKHBIN) U
cpa3y mojamucath ero (ykasbplBaeTcsi Jara; TOYKa OTOOpa; CTENEeHb BBHITONTAHHOCTH Y4YacCTKa;
MPOJOHKUTEIHFHOCTD KU3HU XBOU Ha BETKE, OTKY/Aa OEpyTCsl XBOUHKH).

2. [IpoBenenne onbITOB

2.1. Anroput™m onpeesieHUsi KJIacCOB NOBPEKICHUS H YChIXaHUS XBOH

OobopynoBanue u mocyaa

Marepuan

1. JIyna 1. XBos cocHBI B Bo3pacte 2 jieT, He MeHee 30 mTyk

2. Jlunelika Wi MUJUTUMETPOBas Oymara

AJITOPUTM NPOBE/EHNUS ONbITA

Bonpocs! u 3aganus

1. OcMOTpeTH XBOIO ITPH TOMOIIH JIYTIBI.

2. PaznienuTh BCIO XBOKO HAa COOTBETCTBYIOLINE
KJIACChI 10 MPHU3HAKaM MOBPEXKJICHHS U yChIXaHHS
COTJIACHO OLIeHOYHOM Tabnuue 1 u pucyHky 1.

3. IlogcuuTarh KOJIMYECTBO MOBPEXKICHHBIX
XBOWHOK B K&)KIOM KJIacce.

4. IToacunTaTh KOJIMYECTBO XBOMHOK C
MIPU3HAKAMH YCBIXaHHS TI0 KJlaccaMm.

1. 3aHecTu JaHHBIE 10 KOJIUYECTBY
TTOBPEXKICHHBIX XBOMHOK B TAOIHUITY 2.

2. 3aHecTu JaHHBIE 10 KOJIUYECTBY
XBOMHOK C TIPU3HAKaMH YCHIXaHUS B
Tabnuiy 3.

2. PaccunTtarh IpOILEHT NOBPEXKIECHHBIX U
XBOMHOK C TPU3HAKAMH YChIXaHUS
OTHOCHUTEJIBLHO OOIIEro KOJIHYECTBa
COOpaHHBIX XBOMHOK.

Onenounas Tadanmna

Tabmuma 1

OHeHKa MOBPEKICHUA U YCBIXaHUA XBOU

39




DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘H’E)}(}]EHVIE BBICILIET'O OBPA3QBAHVI$I PIyTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U1 CEPBUCA»
Aucm 40
Kiaace moBpe:xkaenusi | Buabl noBpexaeHuii Xsou XapakTepucTHKa yChIXaHHUS XBOH
/ KJIaCcC YChIXaHMS
KIT1/KVY 1 XBoWHKa 0€3 IATeH Her cyxux yuacTkoB
KII2/KVY 1 XBOMHKA c HeOopImM | HeT cyxux ydacTkoB
YHCJIOM MEJKUX MATEH
KII3/KVY 2 XBoHHKA C OOJBIINM YHCIOM | YCOX KOHYHUK 2-5 MM
YEPHBIX ¥ JKEITHIX MATEH
-/KY 3 - Vcoxna 1/3 XBOUHKH
-/KY 4 - Vcoxiyio 0onee IOJOBUHBI XBOMHKH
VI BCSI XBOMHKA JKEJTasl M cyxXast
Knacce! noBpexneHus (HEXpO3kI) 1 2 3
Kiacchl ychIXaHHA 1 1 1 2 3 4

3. OopaboTka pe3yJabTaTOB ONBITOB

Puc. 3. Knaccel MOBPCKACHUS U YCBIXaHUA XBOU

Tabmanma 2

Onpez[e.ﬂelme KJ1acCa MOBPEKICHUA XBOH

Kiace KIT1 KIT2 KIT 3
TTOBPEXKICHUS
XBOU
Howmep XBOUHKH 0€3 TISATEH XBOMHKH C HEOOJIBITUM XBOMHKA C OOJIBITUM
JepeBa YUCJIOM MEJIKHUX MSTEH YHCJIOM YEPHBIX U
JKENTHIX TSTEH
IIT. % T % IIT. %
1
2
3
Mecro
orbopa
MaTtepuaia
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BeBog: % XxBOMHOK — 0e3 msATeH, Ha % HEOOJBIIOE YHUCIO MEJIKUX MSATECH

JKCJITOro 1uBera, y % MHOTO IISTEH 10 BCeH JJIMHC. Taxum O6p8.30M, JOMUHHPYET KJ1accC
MOBPCIKACHHA XBOU.

Tabmuua 3
OmnpenesieHue KJIacca yCbIXaHUsl XBOU
Knacc KV 1 KY 2 KV 3 KV 4
MOBPEXICHU
sl XBOU
Howmep Y XBOWHKHU HET Y coxX KOHUUK Ycoxna 1/3 Ycoxio 6onee
JiepeBa CYXHMX y4acTKOB XBOWHKH Ha 2-5 XBOUHKHU MOJIOBUHBI XBOMHKHU
MM WJIM BCSL XBOMHKA
KeJITasi ¥ cyxast
IIT. % IIT. % IIT. % TIT. %
1
2
3
Mecro
oTbopa
Marepuana
BoiBoa: % XBOMHOK OTCYTCTBYIOT CyXM€ YYacCTKH, Y % yCOX KOHYMK XBOUHKH, Y

% ycoxlia TpeTb XBOMHKH, % XBOMHOK — TMOJHOCThIO cyxue. Takum oOpazom,
I[OMI/IHI/IpyeT _ KJIacc HOBpe)K)IeHI/Iﬂ XBOWH.
CrenaiiTe BBIBOJI O YUCTOTE BO3AyXa HA UCCIIEYEMOM TEPPUTOPUH 110 Tadnuiie 4.
Kitacc 4rcToTBI BO3/IyXa ONpenessieTcs Mpy MepeceueHrH Kilacca MOBPEKIACHIS XBOH HA
noberax 2 rojia >KM3HU U MAaKCUMaJIbHOTO BO3pAcTa XBOM Ha BETKE.
Tabmuma 4.
Onpenenenue Kiaacca 3arpsi3HeHUs1 BO31yXa

MakcuMaabHbIA Kaacc noBpe:xiennsi XBou Ha noderax 2-roroja ;Ku3Hu
BO3PAaCT XBOH 1 2 3

4 I -1l 1

3 I 1 m-1v

2 I 1l v

2 - v V-V

1 - v V - VI

1 - - VI

VYcinoBHble 0003HaUeHMs Kiacca 3arpsi3HeHust Bo3nyxa: | — uaeanbHO wucThblf; II —
yucthlid; [I1 — oTHOCHTENBHO UnCTHIN («HOpMay); IV — 3arpsi3HeHHBIH («TpeBora»); V — IpsA3HbIHA
(«omacHO»); VI — odeHb Tps3HBIN («BpeIHO»), (— ) HE BO3MOXKHBIE COUETaHMUS.

4. 3aBepmaromuii 3Tan: Pa3zpaboTka KapThl CTENEHU 3arpsS3HEHHOCTH aTMOC(HEpPHOTO
BO3/lyXa Ha TEPPUTOPUU HCCIECAOBAHUS C yYKAa3aHHMEM HCTOYHUKOB 3arpsi3HEHHUS; Mpe3eHTalus
pe3ynbTaToB HccaenoBanus. [1oaroroBka ycTHOro cooOUIEHUS U MPE3EHTAIH 110 pe3yibTaTaM
MIPOBEICHHOT'O UCCIICIOBAHUSI.
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TpeGoBaHus K YCTHOMY COOOIIEHUIO:

— NPOAOJKUTEIIBHOCTE: 10 10 MUH;

— CTPYKTYpa: KpaTKasi aKTyaJIbHOCTh MCCIICIOBaHMS, THIIOTE3a, 11e)b, 3aa4i, OOBEKTHI 1
METO/Ibl, TIOJIYYCHHBIC PE3YNIbTAThI U UX 00CYKJIeHHE (ITPEACTABICHHE MPOAYKTA), BEIBOIBI.

TpeGoBaHusl K CTPYKTYpe Npe3eHTALMNU:

1.

wn

6.
7.

TutyneHbld  cnaiin. B BepxHedl dactu cnaiiga  HEoOXOAMMO  OTPa3UTh
uHpopmanuio 00 00pa3oBaTeNbHON OpraHM3alud, B KOTOPOH MPOBOIMIOCH
uccienoBanve. B 1eHTpanbHOW wacTH claiifie ykasplBaeTcsa TeMa YydeOHo-
MCCJIEIOBATEIBCKOTO MTPOEKTA. B HIDKHEW YaCTH CIPaBa YKa3bIBAIOTCS YYaCTHUKU
MPOEKTA, BHIMOIHIBIINE PaOOTY;

AKTYaJbHOCTBb;

['unotesa, 1enp, 3a1a4u;

OOBeKTBl M METOJBl HCCIEAOBaHMs (MOTYT OBITH Pa3OMTHI Ha JBa crlaiga u
Oouee);

Pesynbrarel uccnenoBanuii. Moryt OBITH TpEACTaBICHbI B BHUJE PUCYHKOB,
rpaduxoB, ¢ororpaduii, TabIUI, KOTOpbIE JOKHBI HMETh CKBO3HYIO
HyMEpAaIHIO U Ha3BaHUE. KOJIMYECTBO CJIAiI0B 3aBUCUT OT 00beMa MaTepuasa, HO
HE JIOJDKHO TPEBBINIATh OTBEIEHHOTO BpeMeHH Ha cooluieHnne. MoxKHO
IpEJCTaBIsITh MaTepuajl HE B IIOJHOM O0O0bEME, a TOJIbKO CaMbl€ Ba)KHBIE
MOMEHTHI;

BriBogsr;

3axmountenbHbid (“brarogapro 3a BHuManue” unu “Crnacu6o 3a BHUMaHHUE”).

Jlnst co3manmst KaueCTBEHHOM MPE3EHTAIMM HEOOXO0UMO COOII0IATh Psii TPEOOBaHMI:

Ob6ume 5. Ilpesenrarus 101KHAa HAUMHATBCSA C TUTYJIBHOTO Claiina, rjae
TpeOoBaHUS YKa3bIBaeTCsl TEMa, CBEJICHUS 00 aBTOpE U T.II.
6. Ha cnaiinax Heo0X0AUMO pa3MeIaTh TOJBKO TE3UCHI, KJIIOUEBbIE CII0BA,
rpaduueckue MaTepuansl (CXeMbl, PUCYHKH, TAOIHIBI, POTO U T.I1.).
7. Vcnonp3oBaTh €AMHBINA CTUIb OOPMIICHHS.
8. KommuecTBo cimaiioB TOJKHO OBITH TOCTATOYHBIM JJISI PACKPBHITHS TEMBI,
HO He Oonee 20-TH.
[pudTtsr 6. Crnemyer WuCHONB30BaTh CTAHJIAPTHBIE, MIUPOKO PACIPOCTPAHECHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri
u ap.;
7. Pasmep mpudra 171 3arojJoBKOB — He MeHee 24, /i MHPOpMaLUU He
MeHee 18.
8. He pexkomenayercs HCIONB30BaTh pa3Hble TUIBI MPUGTOB B OJHOU
IIPE3EHTALNH.
9. ns BeimeneHus: MHPOPMAIIUU CIEAYET WCIOIB30BATh KUPHBIA MIPUPT,
KYPCHB MJIY TIOJYEPKUBAHHUE.
10. He 31m0ynotpe0isTh IpOMMCHBIMA OYKBaMH.
®oH 3. XemarenpHO HCIIONB30BaTh OAHOTOHHBIM (DOH HEAPKHUX MaCTEIbHBIX
TOHOB.
4. Jlng ¢hoHA IPEANOYTUTENIEHBI XOIOAHbIE TOHA.
Hcnonrs3osa 3. Ha omHom cinaiine peKOMEHIyeTCsl UCIOIb30BaTh HE Oojiee 3-X I[BETOB:
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HHEC IIBCTAa OOUH OJIA (1)OHa, OJHH AJId 3aroJioBKa, O4JUH OJId TCKCTAa.
4. HJ’I?I (bOHa M TCKCTa UCII0JIb30BaTh KOHTPACTHLIC LIBETA.
ITpencraBnen | 4. PexkomeHayeTcs MCIONb30BaTh KOPOTKHUE CIOBA U MIPEIIOKEHUS.
Hnue 5 MI/IHI/IMI/ISI/IpOBaTB KOJMYCCTBO IIPEIAJIOTOB, HapC‘IHfI, npuiaraTeibHBIX.
uHpopmanuu | 6. 3aroJoBKH OJHKHBI IPUBIEKATh BHUMAHUE ayTUTOPHH.
0O0BeM He crour 3amoiHsaTh OIWH CIIAH CIWIIKOM OOJIBIINM O00BEMOM
uHpopmanuu | nHGOpMAIMK: JTFOAM MOTYT €IMHOBPEMEHHO 3allOMHHTH HE Oosee Tpex
(akTOB, BHIBOJIOB, ONIPEICICHHII.

4.2.2. OneHOYHBIE CPeICTBA PY0EKHOI0 (TeMATHYeCKOro) KOHTPOJIS M0 AUCHHUIINHE
«buoJsorus»

PyGexxHbIif KOHTPOJIb MO JucHuILIMHe «buonorus» npoBoautcs B GopMe KOHTPOIbHBIX
paboT Ha OTIENbHBIX 3aHATHUSAX IOCJE 3aBEPILEHUS HU3Y4YEHMs] IIEPBOr0, BTOPOT0, TPETHEro U
4eTBEpTOro paszeion. [locie 3aBepiieHus MATOro paszena pyoeKHbI KOHTPOJIb IPOBOJUTCS B
dopMe 3amMTHl Keiica: MNpeICTaBICHUsI pPE3YJIbTAaTOB pEIIEHUS KEHCOB (BBICTYIUIEHHE C
npe3eHTanueit). PyOoexHsblit KOHTPOJIb IIECTOr0 pa3jiena MPOBOAUTCS B (hOpME 3aIUThI IPOEKTA!
NPECTaBICHUS PE3YIbTATOB BHIMOJHEHUS yu4eOHO-NCCIIEAOBATENBLCKOTO MMPOEKTa (BBICTYIIICHHE
C IIpEe3CHTALUCH ).

[Tpumeps! 3a1anuii 17151 K&KIO0TO THIIA PYOSKHOTO KOHTPOJIS:

1. KonrpoabHas padora “Mosieky/JIsIpHbIi YPOBEHb OPraHU3allHU KUBOI0” .

B pesynpraTe ocBoeHus mnepBoro pasnena “Knerka — cTpyKTypHO-(DYHKIHMOHANbHAs
€MHHUIIA KUBOTO” 00YyJaroIInecs CMOTYT:

— XapakTepu3oBaTh CTPOEHHUE M (PYHKIIMM OCHOBHBIX OHMOIIOJIMMEPOB, KJIETKH U €€
CTPYKTYPHBIX DJIEMEHTOB;

— OMNpeAeNsATh pe3yabTaThl U3MEHEHUsS TN€HEeTHMUYECKOTo KOJAa B MpOIleccax MaTpPUYHOTO
CUHTE3a;

— OpraHu30BbIBaTh HAOMIOJEHHE OHOJIOTHYECKUX OOBEKTOB Ha MOJEKYJISIPHOM U
KJIETOYHOM YpPOBHE.

KonTponbhast pabora mpencraBiser coOOW 3alaHus B TECTOBOM (opMe pa3IUyHOTrO
YPOBHS CIOKHOCTH: “HU3KHIL”, “CpeqHMil” M “BBICOKHI”. B 3aBUCMMOCTH OT THIA U TPYAHOCTH
3aJJaHUsl €ro BBINIOJHEHUE OIEHUBACTCS pa3HbIM 4YHUCIOM OauioB. BreimonHeHune Kaxaoro
3aJaHusl ““HU3KOro” YpPOBHS CIIOKHOCTU OlleHMBaeTcsi | Oamiom. 3a BBINOJIHEHUE 3aJaHHUN
“cpenmHero” ypoOBHSI CIIOXKHOCTH B 3aBUCHMOCTH OT TIOJHOTBI M TPABWIBHOCTH OTBETA
npucBauBaeTcs A0 2 6aioB.

K 3amannro “BBICOKOTO” ypOBHSI CIOKHOCTH OTHOCHUTCS pelleHue 3a1ad. [Ipu npaBuiasHOM
pelLIeHNH 33JJaHUi “BBICOKOTO” YpPOBHS NpHUCBauBaeTcs 3 Oana.

3aaHus BceX YPOBHEHN CIIOKHOCTHU MPOBEPSIFOTCS aBTOMATHUECKH.

Pacnipenenenue 3aganuii o ypoBHSIM CIIOKHOCTH MPEICTABIICHO B CIENYIOMIEH TaOIHIIe:

YpoBens | bana IIpouentHoe Tun Bonpocos
CJI0KHOCT cojiep:KaHue 3aJaHUI
U 3a1aHHSA
Huzkuit 1 65% - 3aJIaHKsI C BBIOOPOM OJTHOT'O TIPAaBUIIBHOTO
OTBETa
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Cpennuii 2 15% - MHOXXECTBEHHBII BBIOOD;
- BOIIPOCHI HA YIOPSIOUYNBAHUE WITH
YCTaHOBJICHUE NIPABUWIBHOU
MOCJIe0BATEIbHOCTH
Bricoknit 3 20 % - CUTYallMOHHBIE 3aJ]a4H WJIA BOIIPOCHI
MpeyCMaTPUBAIOIIUE Pa3BEPHYTHINA OTBET

Kputepuu oniennBanusi py0exHONH KOHTPOJIBHON pabOTHI:

Ouenka IIpoueHT BBHINOJTHEHHUS
“OTIMYHO”
“xoporio”
“yII0BIETBOPUTEIHHO”
“HEeyJJ0BJIETBOPUTEIBHO™ meHee 49%

1. Azotucroe ocHoBanue ajneHuH B mojekyne JJHK kommnementapHo...

1) ryanuny;
2) HUTO3UHY;

3) ypauuiy;
4) TUMUHY.

2. K nyprHOBBIM a30TUCTHIM OCHOBAHUSIM OTHOCSITCH...
1) aleHNH U TyaHuH;

2) ryaHUH M LIUTO3UH;

3) UMTO3MH U ypauum,;

4) ypamui 1 aJieHuH.

3. Beibepute pynkuuro uPHK?

1) XxpaHeHue reHeTHYeCKO HH(pOpMaIny;
2) TpaHCTIOPT aMHHOKHUCIIOTHI B pHOOCOMY;
3) BXOAUT B cOCTaB pudOCOM;

4) nepenoc reneruueckoit nupopmanuto ot JJHK k pubocome.

4. KneTkn 3ykapuoT He COAepKar...
1) mu3ocom;

2) pubocom;

3) Me30coM.;

4) xomruiekca ['omb K.

5. Kitetku mpokapuoT comepikar...
1) KJIeTOUHBIN LEHTP;

2) SHIOTUTa3MaTHYECKYIO CETh;

3) puOOCOMBI K ME30COMBI;
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4) xomruiekc ['0abHKU U TU30COMBI.

6. Kakue opranouibl BCTpE4aroTCsl TOJIBKO B PACTUTENbHBIX KJIETKaX?
1) sHIOIIIa3MaTUYECKas CETh;

2) TUIacTUIBI,

3) MUTOXOHIPHH;

4) xomruiekc ['onbmKu.

7. B merada3zHoil XpOMOCOME BBIACTISIOT. ..
1) miedn U LEHTpocoOMy;

2) LEHTPOCOMY U IIEHTPHOIIH;

3) LEHTPUOJIU U LIEHTPOMEDPY;

4) ueHTpoMepY U IJICUH.

8. K aBroTpodam oTHOCSTCHL. ..

1) BupycHI;

2) XeMOCUHTE3UPYIOIIUE OAKTEPHH;
3) rpuOsr;

4) napazuTuueckue OaKTEepHH.

9. TpaHCKpuMIIUA — 3TO...

1) cBs3piBanue aMmuHokuca0Thl ¢ TPHK;
2) nepeHoc aMMHOKUCIIOTHI B puboCcoMy;
3) yaBoenue monexyinsl JJHK;

4) cunte3 nPHK na matpune JTHK.

10. Ecnu xomupyromast 6enok yacth reHa coaepkuT 6000 map HYKIEOTHAOB, TO CKOJIBKO

aMHHOKHUCIIOT B KOAUPYEeMOH MoJjieKkyse Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeyucieHHbIx 0oe3Hel, BBI3BIBAIOTCS BUPYCaMU?
a) TyOepKyIe3 u AU Tepus;

6) Audrepus u CITNU/L;

B) CIINJ u rpumnm;

T') TPHUIII U TyOepKyJe3;

12. B pe3ynbTare nepBoro AeaeHUs MeiHo3a MPOUCXOIUT:
a) yBelInueHne Habopa XpoMOCOM;

0) yMeHbIlIeHHEe Habopa XPOMOCOM;

B) COXpPaHEHUE UCXOAHOTO Ha0Opa XPOMOCOM.

13. Yro npoucxonut B aHadase Il meiioza?

1) cnupanu3zanus XpoMocoM;

2) pacxokJIeHHe K MOJIKcaM IBYXpOMATHIHBIX XPOMOCOM,;
3) pacxoxAeHHUE K MOJII0caM XpOMaTHI;
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4) pacroyioxeHrue XpoOMOCOM B TUIOCKOCTH 3KBATOPa KJIETKH.

14. YcraHoBUATE COOTBETCTBUE

Opranounpg OyHKIUSA
1) pubocoma A) mepeBapruBaHUE OTMEPIIHNX KIETOK
2) XJIOPOTLTACTHI b) dotocunTes
3) MM30COMBI B) cunte3 6enka
4) HeHTPUOIH I') o6pazoBanue BepeTeHa JAeeHUS

OrtanoH: 1-B; 2-b; 3-A; 4-T

15. BpiOepuTe XHMMHYCCKHE 3JIEMEHTBI KJIETKH, KOTOPBIC BXOAT B COCTaB OPraHUYCCKUX
BEIIIECTB:

1) KaybIMii;

2) yraepog;

3) UUHK;

4) BOJ1OPO/I;

5) Kucnopos;

6) Menb;

7) a3or.

16. YcTaHOBHUTE COOTBETCTBUE

I'pynnel aMMHOKHUCIIOT [IpencraBurenu
1. HelitpanbHble A) rmyraMuHOBas KUCIOTa
2. Kucnslie b) nu3un
3. OcHOBHBIE B) ananun

OrtanoH: 1-B; 2-A; 3-b

17. B monexyne JHK nyxineotunbl, copepxamme aneHuH, cocTaBisitoT 10%. Ckonbko
MPOLIEHTOB B IAHHOM MOJIEKYJI€ HYKJIEOTUIOB, COJIEPKALINX IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK Hykineotusl, copepxarmue ypanui, coctasisioT — 30% u agenun — 40%.
CKOJIbKO TIPOLIEHTOB aJICHUJIOBBIX HYKJIEOTHAOB conepxkutcs B nenu JIHK, kommiemenTapHoi
TOW, Ha KOTOpOM cuHTe3upoBanach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.
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19. Yuacrok monexkynsl JJHK coctout m3 60 map HykieoTunoB. Omnpenenutre IJIUHY STOTO

yudacTtka (paccrosinue Mexay nykieotruaamu B JIHK cocrasiser 0,34 um)

1) 20,4,
2) 24,
3) 10,2;
4) 30.

20. ®parMeHT MOJIEKYIbI

AMHMHOKHUCIIOT 6yz[eT BXOIHUTH B COCTaB Oenka?

1) 205;
2) 410;
3) 408;
4) 360.

JAHK conpepxur

1230 HYKJICOTUIHBIX OCTATKOB.

CKOJBKO

2. 3ammTa KeiicoB: mpeAcTaBJIeHHe Pe3yJIbTATOB PelleHusl KelCoB.

3ammra Keiica sBsieTcss pyOeKHBIM KOHTPOJIEM IO MATOMY paszaeny “buonorus B
XKHU3HU, B pe3yJIbTaTe N3y4yeHHsI KOTOPOro o0y4yarouecss CMOTYT:
COBPEMEHHBIX HCCIIEJOBaHUM B 00JacTH

— AaHaJIM3HUpOBaATb OTUUYCCKHE ACIICKTHI

OMOTEXHOJOTHH U TeHETUYECKUX TEXHOJIOTHIl.
st 3ammTel KeicoB oOywaromuMcest Heooxoanumo B pamkax BCP monaroroButh yctHoe
coo0IIIeHre IO pe3yabTaTaM pelIeHus Keiica ¢ TOrOTOBKOM Mpe3eHTaIuH.

Kpurepuu onieHuBaHMs YCTHOTO COOOLICHMSL:

Kpurepun baibt
OLECHNBAHWS 1 6an 2 0as1a 3 0a1a

1. CooTBeTcTBHE cojiepXaHue JoKnIaaa co/iepKaHue coJiepKaHue

COZIEpKaHUS JOKJIaa | JUIIb YACTUYHO JOKJIaja, 3a IoKJIazga

3asiBJICHHOI TeEMe COOTBETCTBYET HUCKJIIOUEHUEM COOTBETCTBYET

3a9BJIEHHON TEME OTIICIILHBIX 3a94BJIEHHON TEME U

MOMEHTOB, B IOJIHOU Mepe e€
COOTBETCTBYET packpbIBaeT

3as1BJICHHOI TemMe U
B MOJIHOW Mepe €€
pacKpbIBaeT

2. CreneHb
PaCKpPBITUS TEMBI

packpeITa Majas 4yacTb
TEMBI; TIOUCK
uH(pOpPMalIUU TPOBEAEH
MOBEPXHOCTHO; B
U3JI0KEHUU MaTepuasa
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TeMa pacKpbITa
XOpOIIIo, HO HE B
IMOJTHOM 00BEME;
nHpopmanuu
MIPEICTAaBICHO
HEJ0CTaTOYHO; B
OTJICTBHBIX CITyYasxX
HapyIIeHa JJOTUKA B
H3JI0KEHUHT
MaTepuaia, He

TeMa pacKphITa
MMOJIHOCTBIO;
MIpe/ICTaBJICH
000CHOBaHHBIN
00BEM
nHpopmanuu;
H3JI0KCHUE
Marepuaia
JIOTUYHO, IOCTYITHO

47




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIrYTUC Aucm 48
COBCEM JIOCTYITHO
3.YMeHUE JAOCTYIIHO n3 HpeHCTaBﬂeHHOﬁ Ha OCHOBC Ha OCHOBC
" IIOHATHO IIEPECAATh MMPE3CHTAaIU HE COBCEM HpeﬂCTaBHeHHOﬁ HpeﬂCTaBHeHHOﬁ
COACPIKAaHUC JOKJIaZla | IOHATHA TCMAaTHUKa npe3cHTauun npe3cHTaluun
B BHUJIE IIPE3ECHTALUN | UCCIIEAOBaHUS, IETAIN dhopmupyercs dhopmupyercs
HC paCKprTBI 0611_166 IIOHUMAaHUEC IIOJTHOC ITIOHUMAHUEC
TEMATUKHU TEMATUKHU

HCCICIOBAHUS, HO
HE SICHBI IeTalu

HCCIIEIOBAHMSI,
PaCKPBITHI JCTAIN

OI_IeHI/ITe IPE3CHTA IO 110 CJICAYIOIIUM KPpUTCPUSIM:

U C IUIAaHOM U
TEMOU

Kpurepun Bbanabl
OLICHMBaHUS
0 1 2
IIOJIHOTA uHpOpManus, uH(popmanus, IIPE3EHTALNSL CONEPIKUAT
UCIIOJIb30BaH | UCIOJb3yeMas B IIPEJICTaBICHHAS B IIOJIHYIO U YETKYIO
usl yueOHOro | mpe3eHTaluu, He [pe3eHTalMH, OTHOCUTCS K | MHQOpMaIHio,
MaTepuaia OTHOCHUTBCS K TEME | TEME, HO HEJOCTaTOYHO JIOCTaTOYHYIO JJIs
IIOJIHO PAaCKPBIBAIOT €€ (dbopMupoBaHUS
CozepKaHue MIPEACTABIICHUS O TEME
JIOTHKaA Marepual MaTepuall pe3eHTaluu Marepuarl,
W3JIOKEHUS | IPE3CHTALMU HE YAaCTUYHO COOTBETCTBYET | IPUBEJACHHBIN B
Marepuana B | COOTBETCTBYET TEME, | TeMe 3aJaHMusl, IUIaH IIPE3EHTALUN
COOTBETCTBH | IIJIAaHA HET IIOCTPOEH HE TOYHO IIOJIHOCTBIO

COOTBECTCTBYIOT TCMC
3aJaHuAd U

3aaHus COCTaBJICHHOMY IIJIaHy
TEPMUHOJIOT | B TIPE3EHTALNU B TIPE3CHTAINN B TIPE3CHTAINN
u4ecKkas u MPUCYTCTBYIOT MPUCYTCTBYIOT OTCYTCTBYIOT
opdorpaduu | opdorpaduueckue opdorpaduyeckue opdorpaduyeckue
eckas olOKH, HE BCe OLIMOKH, TEPMHUHBI OLIMOKH, TEPMUHBI
TPaMOTHOCTh | TEPMHHBI PUMEHEHBI BEPHO MPUMEHEHBI BEPHO
MIPUMEHEHBHI 110
CYIIECTBY
aKKypaTHOCT | TIpe3eHTaIus MPE3CHTAIHS TOCTPOeHA C | IPE3CHTAIHS
b U noctpoeHa 6e3 yuera | yuerom TpeboBaHM K MOCTPOCHA B IOJTHOM
OPUTHHAIBHO | KOMITO3UIIHH odopMIIeHHIO, HO HET COOTBETCTBHUH C
CTh craiios, 0e3 eIMHOTO O(POPMIICHUS TpeOOBaHUAMHU
MOCTPOEHHUS | COOJIIOICHHS ClaiaoB odopmIteHus,
TpeOoBaHMIT K UCIIOJIb30BaH
mpudTam u OPUTHHAIBHBIA TTOIXO/T
LIBETOBOMY K 0 OpPMIICHHIO
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odopmIIeHHIO CITaiiJI0B

IIIkajia nepeBoja 6a/1J10B B OTMETKY
17-15 6amnoB - «5»
14 - 9 GamnoB - «4»

8-6 0amwoB -«3»

Memnee 6 6ayIoB MM OTCYTCTBHE PAOOTHI - «2»

3. 3amura

NpoeKTAa:

HCCIEI0BATEIBCKOI0 IPOECKTA.

3amura

IIPOCKTa

NMpeacraBjJacHue

SABJIACTCA

pe3yJIbTaTOB

pYOSXKHBIM  KOHTPOJIEM

110

BbINIOJIHEHUS]  Y4eOHO-

mecToMmy pasaciny

“BrOSKOIOTUYECKHE UCCIIEOBAHUS, B PE3YJIbTATE U3YUECHUSI KOTOPOTO O0YUYaOIIHUECs] CMOTYT:
— ONUCHIBATh METOJIbI OMO3KOJIOTHUECKUX UCCIICIOBAHHMIA;
— TUTAHUPOBATh OMOIKOIOTHUSCKUAN IKCIIEPUMEHT;
— MPOBOJAMTH OMO3KOJIOTHYCCKHI IKCIICPUMEHT;

— UHTEPIIPETUPOBATh PE3YJIbTaThl IPOBEIEHHOTO0 OMO3KOJIOTHYECKOI0 HKCIIEPUMEHTA C

MCII0JIb30BAHUEM KOJIMYECTBEHHBIX METOOB.
JIyist 3aIMTHI IPOEKTOB o0ydaromumcs: Heooxoaumo B pamMkax BCP moarorosuts ycTHOE

cooOiienue
IIPE3CHTALAMN.

o

pe3yJbpTaTamM

BBITTOJIHCHU A

yueOHO-HCCIIEJ0BATENBCKOTO

IIPOEKTa

C

Tpe60BaHI/I$I K OpE3CHTAUuU U COO6H_[CHI/IIO OIMMCAHBbI B IIPUMEPE BBIITOJIHCHUA yqeGHo-
HCCIICO0BATCIILCKOI'O IIPOCKTA.

Kputepuu onieHHBaHUs YCTHOTO COOOIIEHUSI:

Kputepun banibl
OUEHUBAHUS 1 0aaa 2 0as1a 3 0am1a
1. CooTBeTCTBHE | CONIEpPIKAHHE co/iepaHue JOKJIaa, 3a coAepKaHue JOKJIaaa
coJiepKaHus JIOKJIaJa JIUIIb HUCKIIIOUYEHNEM OTAEIILHBIX COOTBETCTBYET
IoKJIama YJaCTUYHO MOMEHTOB, COOTBETCTBYET 3asiBJIEHHOI TEME U B
3asBJICHHOUN TEME | COOTBETCTBYET 3asiBJICHHOI TEME U B MOJIHOU Mepe e€

3a9BJIEHHOU TEME

MOJIHOM Mepe e€
pacKpbIBaeT

packpbIBaeT

2. CreneHb
PaCKpPBITUS TEMBI

packpbITa Manas
4acTb TEMBI;
MTOMCK
nHpopManuu
MPOBEIEH
MTOBEPXHOCTHO; B
U3JI0KEHUHU
MaTepuana
OTCYTCTBYET
JIOTHKa,
JOCTYITHOCTh

TeMa pacKpbITa XOPOIIIO, HO
HE B ITOJIHOM 00BEME;
uH(pOpMaIIUU TPEICTABICHO
HEJIOCTATOYHO; B
OTJICTBHBIX CITyYasx
HapyIICHA JIOTHKA B
U3TI0KEHUU MaTepuana, He
COBCEM JIOCTYITHO

TeMa pacKpbITa
MIOJTHOCTBIO;
npeCcTaBjIeH
000CHOBaHHBII 00BbEM
uHpOpMaINH;
U3JI0KECHUE
MarepHaa JOrHYHO,
JOCTYITHO
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3.YMmenue u3 Ha OCHOBE IIPEJICTABICHHON | Ha OCHOBE
JOCTYIIHO U MPEACTABICHHOW | Ipe3eHTanuu GopMupyercs | nMpeAcTaBICHHOM
IIOHATHO Hpe?;eHTaI_II/II/I HEC 06mee IIOHUMAHHUEC Hpe3eHTaL[I/II/I
nepeaarob COBCEM ITOHSITHA TEMAaTUKH HUCCIICAOBAHUA, HO (bOpMI/IpyeTCﬂ IIOJIHOC
coz[epxcaHI/Ie TEMaTHUKaA HEC SICHBI IC€TaJIn IIOHUMAHHUC TCMAaTUKHN
JOKJIaaa B BUIC HCCIICIOBaHUA, ucciecaoBaHus,
Hp€3eHTaL[I/II/I JceTalil HE paCKpBITBI JacTain
PacKpbITHI

OI_IeHI/ITe IPE3CHTA IO 110 CJICAYIOIIUM KPpUTCPUSIM:

Kpurepun Basl
OLICHHMBAHUS
0 1 2
[IOJIHOTA uHpopmarus, uHpopmarus, MIPE3CHTALINS COJCPIKUT
WCIIOJIb30BaHU | MCITONTb3yeMasi B | TIPECTaBJICHHAS B TIOJTHYIO M YETKYIO
g yueOHOro MIPE3CHTAILNH, HE | IPE3CHTALIMH, OTHOCHTCS K | HH(MOPMAITHUIO,
MaTepuaia OTHOCHUTBLCS K TeEME, HO HEAOCTATOYHO JOCTATOYHYFO JIJIS
TEME MTOJIHO PACKPBIBAIOT €€ hopmupoBaHuS
coJIepKaHue MIPEJICTABJICHUS O TEME
JIOTHKA MaTepuan MaTepuai Mpe3eHTaluu MaTepua, MPUBEICHHBIN B
H3JI0KEHUS MPE3CHTAIMH HE | YaCTHYHO COOTBETCTBYET MIPE3EHTAIMH MTOJIHOCTHIO
MaTepuaia B COOTBETCTBYET TeMe 3aJaHus, IUIaH COOTBETCTBYIOT TEME
COOTBETCTBUU | TeMe, TUIaHA HET | IOCTPOCH HE TOYHO 3aJIaHus U COCTaBICHHOMY
¢ IUTAaHOM U TUTaHy
TEMOH
3aJaHus
TEPMHUHOJIOTHY | B IPE3CHTALMK | B IPE3CHTAIINH B IIPE3CHTALIUU
ecKasi U MPUCYTCTBYIOT MPUCYTCTBYIOT OTCYTCTBYIOT
optdorpadpude | opdorpaduueck | opdorpadpuueckue ophorpaduyeckue
cKas W€ OIINOKH, HE OMIMOKHU, TEPMHUHBI OIMOKH, TEPMUHBI
IPaMOTHOCTh | BCE TEPMHUHBI MIPUMEHEHBI BEPHO MIPUMEHEHBI BEPHO
MIPUMEHEHBI 110
CYIIECTBY
AKKypaTHOCTh | Mpe3eHTaIus MIPEe3CHTAINS ITOCTPOCHA C | TPE3eHTAIHS IIOCTPOCHA B
51 nocTpoeHa 6e3 y4eToM TpeboBaHUH K IIOJIHOM COOTBETCTBHUU C
OpUTMHAJIBHOC | yueTa 0(OpPMIIEHHUIO, HO HET TpeOOBaHUSIMU
Th TIOCTPOCHUS | KOMIIO3HIINH enuHoro oopmieHus odopmIIeHus,
cliaiinoB, 0e3 CJIalIOB HUCIIOJIL30BaH
COOIIOAEHUS OPUTHHAIILHBINA MOAX0]T K
TpeOOBaHM K 0(OPMIICHHUIO CIIaliI0B
mpudraM u
IIBETOBOMY
oopmIeHHIO
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Kputepun olieHMBaHUs 3aIIUTHI MPOEKTA: OAJIIbI 32 YCTHOE COOOIICHUE U TIPE3CHTALINIO
CYMMHPYIOTCSI. OIICHKA BBICTABIISIETCS B COOTBETCTBUH CO IIIKAJIOH:
17-15 6amn0B - «5»
14 - 9 GannoB - «4»
8-6 0ay1oB -«3»
Memnee 6 6ayIoB MM OTCYTCTBHE PAOOTHI - «2»

4.2.3. O11eHOYHBIE CPEJICTBA MPOMEXKYTOUHON aTTECTAIIMU MO AUCHMIUIUHE «BHONIOorus»

[IpomexxyTouHasi KOHTPOJIb TIO JUCHHMILIMHE «buoorus» TpoOBOAWTCS B  BHIE
NUCbMEHHOW MTOTrOBOM KOHTPOJBbHON paboTsl. KoHTposbHas paboTa BKiIOUaeT B cedsl ABa THUIIA
3a/laHui: TECTOBBIE BOIPOCHI, HAIPABJICHUE HA MIPOBEPKY YCBOEHUS TEOPETUUECKOT0 MaTepHala,
Y 33/1a4M U 33/1aHUs, HalIPaBJICHHbIE HA IPOBEPKY C(HOPMUPOBAHHOCTH MPAKTUYECKUX YMEHHH.

Yacte 1 conmepxkut 15 3amanuii ¢ BHIOOPOM OJHOIO BEPHOIO OTBeTa M3 ueThipex u 10
3aJJaHUN ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOIMYECKHX OOBEKTOB,
MPOLECCOB U SIBJICHUM.

Yacte 2 couepxkur 4 3ajauyd M3 pPa3HbBIX TE€M JUCHMIUIMHBI MU 1 TpakTHKO-
OpUEHTUPOBAHHOE  3ajaHue, (GOpMUPYEMOM B  COOTBETCTBUM C  METOAMYECKUMU
pPEKOMEHIaLUSIMHU.

B 3ananusix 1-15 BeiOepute o1MH NPaBUIBLHBIA OTBET:

1. XUMMNYECKYIO OCHOBY XPOMOCOMBI COCTABJIAET MOJIEKVYIJIA

1) ne30kcuprOOHYKIEMHOBOMN KUCIIOTHI

2) puOOHYKIEMHOBOM KUCIOTHI

3) nunupa

4) monucaxapuaa

2. VIAJIEHUE IUMEPOB TUMHWHA B MOJIEKVYIJIE IHK [TPOUCXOAUT B ITPOLECCE
1) TpancBepcun

2) penapanuu

3) perMKanuu

4) Tpancopmanuu

3. JIU1s1 OBPA3OBAHN JIMITUTHOT'O BUCJIOS BAXKHBI B3BAUMOJIEVICTBIUA
MEXAY MOJIEKYJIAMU JIMTTNIOB:

1) BomopoaHbIE U HOHHBIE

2) MOHHBIE ¥ KOBAJICHTHBIE

3) xoBaseHTHBIE U TUAPO(OOHBIE

4) Tonapko THAPOodOOHBIE

4. YAAJIEHUE TUMEPOB TUMHWHA B MOJIEKVYJIE IHK ITPOUCXOAUT B ITPOLIECCE
1) penapauuu

2) Tpancopmanuu

3) TpaHCcBEepCcHHI

4) pennukaiumn

5. JIUIS1 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIIOT

2) HYKJICOTHIOB

3) riaukoreHa

4) dpochonunumon

6. BITIPO®A3E MUTO3A IVIMHA XPOMOCOMbBI YMEHBHIAETCA 3A CHET
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1) Tpanckpunn

2) peayrIuKauu

3) neHartypanuu

4) ciupanu3ainuu

7. BIIATOZJIAPSA KOHBIOTI'AIIMU 1 KPOCCHUHI'OBEPY ITPOUCXOAUT
1) yBenuyeHue 4uciia XpoMOCOM BJIBOE

2) oOMeH reHeTHYeCcKOi nHpopMarei MeX1y TOMOJIOTUYHBIMH XPOMOCOMaMHU
3) yMEHbIIEHUE YUCIIa XPOMOCOM BJIBOE

4) yBenMUYEHHUE YNCIIa raMeT

8. IIOJIMITENITUAHBIE LHEITM CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOAAIMNXCA:

1) B iuTOo307€ ¥ MOAU(PUIUPYIOTCS TAK)KE B IIUTO30JI€

2) B 1IMTO301J1e, 3aTeM MOAU(PUIMPYIOTCS B armapate [ ombmku

3) Ha MeM6paHe OHAOINIA3MATUYCCKOI'O pCTUKYITYyMa, 3aTCM MO,Z[I/I(i)I/ILII/Ip}/'I-OTCH B alrapare

I'onbmxu

4) B unTO30I1€, 3aTEM MOIUPUIIUPYIOTCS B JIIOMEHE TU30COMBI
9. MIHTPOHBI BCTPEYHAIOTCS B 'TEHAX

1) TonpKO 2yKapuoT apxebakTepuil

2) syKapuoT U sy0aKTepuii

3) aybakTepuii u apxedbakTepuit

4) apxebakTepuii ¥ DYKapuoT

10. BCE PEAKIIMN CMHTE3A OPTAHMYECKHNX BEIECTB B KJIETKE ITPOUCXOAT

1) obpazoBanuem moisekyn ATO

2) ¢ 0CBOOOX/I€HUEM SHEPTHH

3) pacuierieHueM BEIIEeCTB

4) ucrnonb30BaHUEM SHEPTHH

11. U3 OJJHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOTHI B COEJIMHEHUU C
BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpoMocoma

3) ren

4) xnoporact

12. JOYEPHUE XPOMATU/IbI CTAHOBATCSA CAMOCTOSTEJIbBHBIMU
XPOMOCOMAMU TIOCJIE

1) crapuBaHUS TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMy MEXy TOMOJIOTMYHBIMU XPOMOCOMaMHU

3) pasneneHus COSTUHSIONICH X IIEHTPOMEPHI

4) BeICTpanBaHUS XPOMOCOM B HKBaTOPHAIILHON TNIOCKOCTH KIIETKH

13. TEHETUYECKUI KOJT — DTO:

1) HaOop KJIETOYHBIX TEHOB

2) HyKJICOTHTHASI TIOCJICI0BATEILHOCTh F'CHA

3) reHeTHyYecKast IKCIIPECCHSI

4) cucteMa 3arucH TeHeTHIEeCKO HH(opMaIun

14. B KAKUX U3 NEPEYNCJIIEHHBIX OPTAHEJIJI CAMAS BBICOKAA
KOHIIEHTPALIUA Ca?

1) sape

2) MUTOXOHJIPHSIX

3) nurormiazme
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4) anmapare "oJbpxu

15. KAKHE 13 ITEPEUYNCIIEHHBIX HXXE CTPYKTYP KIIETKW HE UMEIOT
MEMBPAHBI

1) 1ru30CcOMBI

2) XJIOPOILIACTBI

3) AAPBIIIKH

4) anmapar ["osibpxu

9TajI0HBI OTBETOB

Ne 3ananus 112(3|4(5|6(7|8|9(10 (11 (12 |13 |14 | 15

OTBET 1124112342314 |2 |3 ]| 4] 2|3

B 3ananusax 16-25 BbiOepuTe HECKOJIBKO NMPABUIbHBIX OTBETOB MJIM YCTAHOBUTE COOTBETCTBUE
WJIN TIOCJIE€JI0BATEIILHOCTB!
16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE ITOCJIEJOBATEJIbHOCTD
DTAIIOB BO3ENMCTBUS YEJIOBEKA HA BUOCDEPY:
1) ycuneHue BIMSHUS HA IPUPOY C KOPEHHBIM NpeoOpa30BaHUEM YaCTH SKOCUCTEM;
2) U3MEHEHHE 3KOCUCTEM Yepe3 NMacTb0y CKOTa, yCKOPEHHE pocTa TpaB MMyTeM UX BBDKUTAHUS U
T. I.;
3) rno6anbHOE U3MEHEHHUE BCEX IKOJIOTMYECKMX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTrpaHMYEHHOW MHTEHCU(PHUKAIIMEN X0341CTBa;
4) cBEepXMHTEHCUBHAsI 0X0Ta 0€3 Pe3KOro N3MEHEHHsI SKOCUCTEM B IIEPUOJI CTAHOBJICHUS
YeJI0BEYECTBA,
5) BozneiicTBue mojieil Ha Ouocdepy ML Kak OOBIYHBIX OMOJIOTHYECKUX BUIOB.
17. BBIGEPUTE ITPOLECCBI, ITPOTEKAIOIINE B ITPODA3E ITEPBOI'O JIEJIEHUA
MEHNO3A
1) oOMeH yyacTKkaMu XpOMOCOM
2) nabop xpomocom u uncio monekyn JIHK B kietke — 4n4c
3) neneHue MEHTPOMEP XPOMOCOM
4) hbopmupoBaHHE BEpeTEHA JEICHUS
5) BeICTpanBaHUE XPOMOCOM IO SKBATOPY KIETKU
18. KAKHUE ITPOLECCBHI ITPOUCXOAT B KJIETKE B ITEPUO UHTEP®A3bI?
1) cnupanu3anus XpoMocoM
2) penymnukanusa Mosekyn JJHK
3) pacTBOpeHuUeE AIePHON 000TIOUKH
4) cuHTE3 OCIIKOB B ITUTOIIA3ME
5) cunre3 uPHK B siape
19. MAJIBIE KPYT'OBOPOTBI YVIJIEPOIA B BUOCOEPE MOTI'YT OCYILECTBJIATHCA
CJIEAYIOUIVM ITYTEM:
1) yrnekucnblii ra3 BeiensieTcs B aTMocdepy B mporecce (OoTOCUHTE3a B IHEBHOE BpeMs, a B
HOYHOE BPEMS €ro 4acTh MOIJIOAETCsl PACTECHUAMU U3 CPE/IbI;
2) yrIeKucIblil ra3 morjaonaercs u3 arMocdepsl B mpoiiecce (poToCHHTE3a B JHEBHOE BPEMs, a B
HOYHOE BPEMS €T0 4acThb BBIJCIACTCS PACTEHUSIMU B CPELY;

53



DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ y‘{PEﬂf}:[EHV[E BBICIIET'O OBPA3QBAHI/[5I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
Aucm 54

3) yrJIeKHuCIbIi ra3 atMocdepsl moriom@aeTcs B mpoiecce (GOTOCHHTE3a C 00pa30BaHUEM
OpPraHUYECKUX BEIIECTB, a C THOEIBI0 PACTEHUN U )KUBOTHBIX MPOUCXOAUT OKUCIICHUE
OpPraHMYECKUX BEIECTB C BHIZACICHUEM YIJIEKUCIIOTO Ta3a;

4) yraekuciblit Ta3 atMocdepbl MOrJIoImaeTcs B mpouecce POToCHHTE3a, a IPU JbIXaHUH
BBIJIENIACTCS B aTMochepy;

5) yriekucinelii ra3 atMocepsl moriomaercs B npoiecce GOTOCUHTES3A, a IPU CKUTAHUU
OpPraHMYECKUX BEIECTB BhIIENIIAETCS B aTMochepy.

20. YKAXKUTE ITOCJIIEAOBATEJIBHOCTb ®A3 OIVIOJJOTBOPEHUA.

1) cnmustHue raMeT, Uid CUHTaMUi

2) AMCTaHTHOE B3aUMOJICHCTBUE U CONMIKEHUE TaMeT

3) KOHTAaKTHOE B3aUMOJICHCTBUE TaMeT U aKTHBALUS STHICKICTKH

21. YCTAHOBUTE IIOCJIEJOBATEJIBHOCTH CTAIVN MHANBUIY AJTBHOI'O
PA3BUTHUA UEJIOBEKA, HAUMHAA OT 3UT'OTHL.

1) hbopMupoBaHHEe YETHIPEXKAMEPHOTO Cep/lia

2) obpa3oBaHHE 01aCTOMEPOB

3) dbopmupoBaHrEe HEPBHOM CHCTEMBI

4) popmupoBaHue ME301€PMbI

5) oOpa3oBaHKe IBYXCIOWHOTO 3apOIbIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKOM MEMEBPAHBI

1) obecnieunBaeT MOCTYIUICHHUE B KIIETKY HIOHOB M MEJIKUX MOJEKYI

2) obecrieunBaeT MEPEIBIKCHHIE BEIIECTB B KIIETKE

3) oTrpaHMYMBAET LIUTOIIA3MY OT OKPY>KaIOLIeH cpe/Ibl

4) ydacTBYyeT B IOTJIOIIEHUY BEIIECTB KJIETKOM

5) npugaeT KJIETKe )XeCTKYy0 hopMy

6) cnyxut Matpurei s cuareza uPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIUE 1JIA OITMCAHUA
TPAHCKPUIILMHN Y DYKAPUOT

1) o6pazoBaHMe NOIMHYKICOTHIHON 1IeTH

2) COeANHSIOTCS] HYKJICOTHIBI, COJIEPIKAIIIE 1€30KCUPUO03Y

3) marpuueit ciayxut mosekyna JJHK

4) NpOUCXOUT B siipe

5) yaBoenue monexyinsl JTHK

24. YCTAHOBUTE TTOCJIEJOBATEJIBHOCTbB ITPOLIECCOB SMBPUOHAJIBHOI'O
PA3BUTHUSA TO3BOHOYHbBIX ) KUBOTHbBIX:

1) 3akiamka 3a9aTOYHBIX OPTAaHOB 3apO/IbIIIA

2) HampaBJIeHHBIE TIEpEMEIICHUS KJIETOK U UX TU(PepeHIINPOBKa

3) pa3BuTHE HEPBHOMU MJIACTUHKH

4) cnusiHue SULEKIIETKH U CriepMaTo30ua U 00pa3oBaHUE 3UTOTHI

5) dbopmupoBaHrE MHOTOKIIETOYHOT'O OJHOCIONHOTO 3apO/IbIIIa

25. YIIOPAAOUYUTE NUCKOITAEMBIE ®OPMbI YEJIOBEKA 110 BPEMEHU
CYIIIECTBOBAHUS, HAUMHAS C CAMOW JIPEBHE ®OPMBI:

1) Yenosex ymenslit

2) KpomaHbOHIIBI

3) Heannepranbiibt

4) YenoBek psIMOXOSIIINI

5) ABcTpanonurek

B 3aganusix 26-30 pemure 3agauu:
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3ananue 26. 3agaya Ne 1. Onpenenute, Kakas OKpacka IIBETKOB OyJIeT y pacTeHHH ropoxa,
MOJYYEHHBIX OT CAMOOIIBIICHUS TOMO3UTOTHBIX POIUTENBCKUX (DOPM C KpPaCHBIMHU H C OEIBIMHU
[[BETKAMH, a TAK)KE OT UX CKPELIUBaHUs MEXTy co00i.0

3aganue 27. 3agaua Ne 2. Ha pebenka ¢ | rpymmoii KpoBu B poIoMe MPETCHIYIOT IBE
POJIUTENBCKUE MAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoii kposu;

— 2 mapa: marthb co I, orery ¢ Il rpynmnoii KpoBwu.

Kakoii mape npuHaanexxut pedeHok?

3aganue 28. 3amaua Ne 3. Ompenenurte cpegHuil pa3Mep JTUCTOYKOB y Oenoro Kiesepa,
IIOJIyUEHHOI0 OT CKpPEIMBAHUSA TE€TOPO3UIOTHBIX pacTeHuil ¢ jaucroukamu 10 m 7 Mm
COOTBETCTBEHHO.

3apanue 29. 3agaua Ne 4. [Ipoananusupyiite XapakTep nepeaayd pereCCUBHOTO, YaCTHYHO
CIETUICHHOTO C I10JIOM, HAaCJIeICTBEHHOT0 3a00JIeBaHMs OT MaTepu K MOTOMKaM.

3ananue 30. 13 snemeHTOB cooOmiecTBa (MOJEBKA, 3€PHO 3JIAKOB, (PHUIIMH, XOPEK) COCTaBbTE
MUIIEBYIO IIeMb U Ha OCHOBAHWHU MpaBUjIa SKOJOTMUYECKON MUPaMHABI OMPEIEINUTEe, CKOJIbKO
HYKHO 3€pHa, 4TOOBI B JIECY BBIPOC OJJUH (PUIIMH Maccou 2,5 K.

Kputepun onieHnBaHMs UTOTOBOI MHCEMEHHOM pabOTHI:

Ounenka IIpoueHT BHINOJIHEHNS
“OTIHMYHO” 85-100%
“xopomo” 70-84%

“yIIOBJIIETBOPUTEIBHO” 50-69%
“HeyJJ0BJIETBOPUTEIHHO” MeHee 49%

5.YCJIOBHUSA PEAJIM3ALIMA TPOTI'PAMMBI TN CIIUTIJINHBI

5.1. Inst peanusanuu nporpaMMmbl y4eOHON AMCHMIINHBI JOJDKHBI OBITh MPEIYyCMOTPEHBI
CIIEIYIOIINE CIEUAIBHBIE [IOMEIIECHHUS:
KaGuHneT ecrecTBEHHO - HAYYHBIX TUCHUUIUIMH, OCHAILIEHHBIH 000pY10BaHUEM:

CrenmanusupoBanHas yueOHas Mebenb. TCO: IlepeHOocHOE BHIEONMPOEKIIMOHHOE
obopynoBanue s Tpe3eHTanuii, HOyTOyK. Jlocka. IlommTmko-dusmdeckas Kapta MHpa.
[Tonutuyeckast kapra wmupa. HarnsgHoe mnocoOue: mnepuoauyeckas CHUCTEMa XMMHUYECKHX
anemenToB JI.M. Menneneena.

6.MudopmanuonHoe odecreueHre peajnu3amuu MpPorpaMmbl

Jns peanuzanuu mporpamMmbl  OMOIMOTEUHBI (DOHI 0Opa3oBaTeNbHONW OpraHU3aluU
YKOMIUICKTOBAH II€YATHBIMU /A OJICKTPOHHBIC O6paSOBaTeJ'H)HI)Ie n I/IH(i)OpMaHI/IOHHBIe
pecypchl, peKOMEH/IOBAaHHBIE MJIsi HCIOIh30BaHUS B 00pa3oBaTENbHOM IIpoliecce, HE cTapiie
IISITHU JIET C MOMEHTA U3aHUAA.

6.1. OcHOBHBIE HCTOYHUKH
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1. Komnecuukos, C. U., O6mas Ouonorus : ydge6Hoe mocodme / C. U. KomecHukoB. —
MockBa : KwnoPyc, 2023. — 287 c. — ISBN 978-5-406-11707-1. — URL:
https://book.ru/book/949522 (mara obOpamenus: 14.05.2024). — TekcT : 3JeKTPOHHBIH.

6.2. JlonmoJTHUTEJIbHbI€ HCTOYHUKH
1. KonecnukoB, C. W., buonorus: mocobue-penerutop : ydebHoe mocobue / C. MU.

KonecaukoB. — Mocksa : KaoPyc, 2023. — 537 ¢. — ISBN 978-5-406-10512-2. —
URL: https://book.ru/book/945683  (mara oOpamenus: 14.05.2024). — Tekct
AJIEKTPOHHBIN.

2. Mawmonros, C. I'., O6mas 6uonorus : yueonuk / C. I'. MamonTos, B. b. 3axapoB. —
MockBa : KuoPyc, 2023. — 323 c¢. — ISBN 978-5-406-11258-8. — URL.:
https://book.ru/book/948581 (nara obparienus: 14.05.2024). — TekcT : 3JCKTPOHHBIA.
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