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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI

BbUOJIOI'UA
1.1 MecTo THCHMIUIMHBI B CTPYKTYPe OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbI:
Vuebnas JUCLMIIINHA «buonorusy SBJISICTCS 00s13aTEIbHOM 4acThIO

0011e00pa30BaTeIHLHOrO IMKJIA OCHOBHON MPOo(decCHoHanbHOM 00pa30BaTeIbHON MIPOrpaMMBbI IO
cnenuanbHocT 11.02.17 Pa3paboTka 3JIeKTPOHHBIX YCTPOMCTB U CUCTEM.

PabGouass mporpamma AMCHUIUIMHBI pa3padorana B coorBercTBUU ¢ DPI'OC cpemnero
obmero obpazoBanus ¢ yderom DPI'OC CIIO mo cnermmansHoctu 11.02.17 Paspabotka
AIIEKTPOHHBIX YCTPONCTB U CHCTEM.

Jucuuniuna Hanpasnena Ha popmupoBanue OK 1o cnenuanbHOCTH:

Koo Haumenosanue xomnemenyuu
KOMnemeHyuu
OK-1 BreiOupath  cmocoObl  pemieHus  3a7ad  NPO(ECCHOHAIBHON  JIEATENbHOCTH
IPUMEHUTEINIPHO K PA3IMYHBIM KOHTEKCTAM
OK-02 Hcnonp30BaTh COBPEMEHHBIC CPEACTBA IIOMCKA, aHalM3a M HHTEPIPETALHU

uHpOpMaMK W WHPOPMAIMOHHBIE TEXHOJOTMM JUIS  BBIIOJNHEHWS  3ajad
po(heCCHOHATIBHON IeATENbHOCTH

OK-04 O dhexTuBHO B3aMMOAEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHAE

OK-07 Co/ieficTBOBaTh COXPAHEHHIO OKPYIKAIOIIEH CPEIBI, PECYPCOCOEPEKESHUIO, TPUMEHSTh
3HAHUA 06 N3MCHCHUU KiIuMara, IIPUHIHAIILI 6ep€)KJ'H/IBOFO IMpoOuU3BO/JCTBA,
5} (HEKTUBHO JEHCTBOBATH B YPE3BHIYANHBIX CHTYAIIUSIX

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAThI 0CBOCHUA TUCHUIIIMHBI:

Heas: dopMupoBaHue y CTYIEHTOB MPEIACTABICHHUS O CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHM3aliy >KMBBIX CHUCTEM Pa3HOTO PAaHra KaKk OCHOBBI NPUHATUS PEIICHUN B OTHOLIECHUU
00BEKTOB >)KMBOW PUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYaIIHSIX.

3agauu:

1) chopmupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOPa3usi 1 OCOOCHHOCTEH JKUBBIX CHCTEM
pasHOro YpOBHSI OpraHM3allld, 3aKOHOMEPHOCTEW NpPOTEKaHUs OWOJOTHYECKUX MPOLECCOB U
ABJICHUM B OKpYXalollel cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpa, B3aWMOCBS3H U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONPEIENSTh KUBbIE OOBEKTHI B IPUPOJIE; MPOBOAUTH HAONIIOAECHUS 32
DKOCUCTEMaMM  JUIsl  BBISIBJIEHHS  €CTECTBEHHBIX M aHTPOIONEHHBIX  W3MEHEHUH,
MHTEPIPETUPOBATH PE3yNbTAaThl HAOIIOACHUH,

3) copMupoBaTH HaBBIKM MPOBECHUS MPOCTEUIINX OMOJIOTMUECKUX IKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ coONIOfGHHEeM IpaBWJl 0€30MacHOro oOpaimieHuss ¢ O00beKTaMHu U
o0opynoBaHueM;

4) pa3BUTh YMEHHsS HCHOJIb30BaTh HHPOPMAIMIO OHOJIOTMYECKOro XapakTepa H3
Pa3IMYHBIX UCTOUYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH IOCIEACTBUS CBOEH JAESITENBHOCTH IIO
OTHOILIEHHUIO K OKpYXarolled cpeae, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH M COONIONATH
Mepbl TPOPUITAKTHKY 3a00IeBaHUI.

6) chopmMupoBaTh NOHMMAaHME 3HAUUMOCTH JOCTHXKEHUH OHMONOTMYECKOH Hayku U
TEXHOJIOTHI B MPAaKTHUUECKOM JEeSATENIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOIOTHA.




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTucC Aucm 4

1.3 Ilnanupyemblie pe3yJbTAaThbl OCBOEHHUsI 001Ie00Pa30BATENbHOI JUCHUILUINHBI B
coorBeTcTBMU ¢ PI'OC COO
O01mme pe3yabTaThl O0yUEHHUS:

B yacTu TPpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTD K TPY/y, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPY10J00ue;

- TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH TEXHOJOTMYECKOW WM COIMAILHOW HAmpaBlICHHOCTH,
CIOCOOHOCTh ~ WMHUIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JESITEIIbHOCTD;

- HHTEpEeC K pa3iIndHbIM chepam npodeccuoHaIbHON AesITebHOCTH,

Ogi1ajieHHe YHHBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

a) 0a30BbI€ JJOTHYECKHE JICHCTBUS:

- CaMOCTOSTEIBbHO (HOPMYJIMPOBATh W aKTyaIM3HpPOBaTh TNPOOJEMy, paccMaTpwBaTh €
BCECTOPOHHE;

- yCTaHaBIMBATh CYIICCTBCHHBIN MPHU3HAK WJIA OCHOBAHUS IS CPaBHEHHS, KIACCU(PUKALNNU H
0000111eHM;

- OIIPEICIIATh LIEH JISATSIIBHOCTH, 33/1aBaTh TapaMETPhl M KPUTCPUH UX JOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBJICHHUSIX;

- BHOCHTH KOPPEKTHUBHI B JEATEIHHOCTH, OIEHUBATh COOTBETCTBHE pE3YJIBTATOB IIEJISIM,
OILICHUBATh PUCKU MOCJEICTBUN ACSITENbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX MPOOIIEM

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMHU YYE€OHO-HCCIICIOBATEIIbCKOW M TMPOCKTHOW JIEATEIBHOCTH, HaBBIKAMH
paszpelnieHus mpoodeM;

- BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3HM M aKTYAIM3UPOBATH 33]1a9y, BBIIBUTATh TUTIOTE3Y €€
pellIeHus, HaXOIUTh apryMEHTHI JUI I0Ka3aTeIbCTBA CBOUX YTBEPKACHUMN, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHHSI,

- QaHAJIM3UPOBATh MOJNYUYEHHBIE B XOJIE PEIICHUs 3a/1a4l Pe3yNbTaThl, KPDUTUYECKU OI[CHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACITETbHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

- BBIIBUTATh HOBBIE UJI€H, TIPEJIaraTh OPUTUHATIBHBIE TIOXObl U PEIICHHUS,

- CIIOCOOHOCTH UX HCIIOJIb30BAHUS B I03HABATEIBHON M COLIUAIIBHOM MPAKTHUKE

B o6.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:

- chOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHOW MpPAaKTHKH, OCHOBAHHOTO Ha JHAJOre KYIbTYp, CIOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W UYUTATENbCKOW KyIbTYphl KaK CpEICTBAa B3aUMOJCHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA,

- OCO3HAHHWE IIEHHOCTH HAYYHOW JesITeNbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOCKTHYIO H
HCCIICIOBATEIILCKYIO ACSITSIIEHOCTh HHIUBUYATBHO U B TPYIIIIE;

Osgi1ajieHHe YHUBEPCAJIBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY €l CTBUIMHU:

B) paboTa ¢ uHpopmaIuei:

- BJIaJICTh HaBBIKAMH MOJIy4eHUs WHPOPMAIIUU U3 UCTOUYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIEHO
OCYIIECCTBIISATh MOWCK, aHAJU3, CUCTEMATH3AIMI0 W WHTEPIPETANNI0O HH)OPMAIIMHA Pa3THIHbBIX
BUJIOB U (DOPM TMpeICTaBICHMUS;
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- co3JaBaTh TEKCTHl B Pa3MuYHBIX (hopMarax ¢ y4yeTOM Ha3HaueHUss MHPOpMAIMU U LIEJIEBOM
ayJIMTOPUH, BBIOUPAS ONTHMAIEHYIO (OPMY MIPEICTABICHUS U BU3yalu3alliu;

- OLEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(GOpPMAallMU, €€ COOTBETCTBHE IMPAaBOBHIM H
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh Cpe/icTBa MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33Ja4 C COONIOACHHEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TMTUEHBI, PEeCypcocOepeKeHusl, MPABOBBIX M ITHUYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

- BJIaJIETh HABbIKAMU PACIIO3HABAHUS U 3alIUTHI HH(GOpMauu, HHGOPMAITMOHHON O€301MaCHOCTH
JUYHOCTH

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;

-OBJIaJICHUE HABBIKAMH Y4EOHO-UCCIIE0BATEIBCKOM, MPOEKTHON U COITUAIBHON JIEATEITbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUAMM:

0) coBMeCTHasl I€SITEIILHOCT:

- IOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMAaH/JHON ¥ WHIUBUAYaTbHOU PabOTHI;

- IPUHUMATh LIEJIM COBMECTHOM AESTEIbHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH IEHUCTBUS
110 €€ JOCTHKCHHIO: COCTABJIATH ILIAH JCHCTBUM, PaCHpeneisiTh PO C YYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pPe3ybTaThl COBMECTHOU pabOThI;

- KOOPJAMHHUPOBATH U BBHINOJHATH pabOTy B YCIOBUAX PEATbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYUIIECTBJISTH MO3UTHBHOE CTPATETUYECKOE MOBEJICHUE B PA3TUYHBIX CUTYAIUSAX, MPOSIBIISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM

OBjajieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

I') IpUHATHE ce0s U IPYTHX JIFOJeH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOACH MPU aHATN3€ PE3YJITATOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTHUX JIF0/IeH Ha OMIMOKH;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIIUHU JAPYTOT0 YEIOBEKa

B 00.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS

- chOpPMHPOBAHHOCTH  JKOJIOTHYECKOM KYJIbTYpPhl, TOHMMAaHHE BIUSHUS COIMAIBHO-
HSKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIeM;

- TUIAHUPOBAHHME M OCYLIECTBJIECHUE JNEHCTBUM B OKpYyKaloLIel cpelie Ha OCHOBE 3HAHUs Lieyel
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTHUBHOE HEMPUSTHE IEUCTBUM, IPUHOCAIINX BPEl OKPYKAIOILIEH CpeE;

- YMEHHUE NPOTHO3UPOBATh HEOJATONPHUATHBIE KOJIOTHUECKUE MOCTIEACTBUS MPEANPUHUMACMBIX
JIEUCTBUH, IPEIOTBPALLATD HX;

- pacHIMpPEHHE OIbITA ICSITEIILHOCTH YKOJIOTHYECKON HAIIPaBICHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKOM, TPOSKTHON U COIIMANTLHOM e TEIbHOCTH

JMcUMILUIMHAPHBIE Pe3yJIbTATHI 00y4YeHHUs:

- c(OPMHPOBAHHOCTh 3HAHUHM O MecTe M pOJU OMOJOTHMHM B CUCTEME HAyYHOTrO 3HAHMS,
(GYHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa /IS peIIeHUs )KU3HEHHBIX IPo0IeM;
- COPMHPOBAHHOCT, ~ yYMEHHUS  PacKpbIBaTh  COAEpP)KaHHUE  OCHOBOIOJATAIOIINX
OMOJIOTHYECKUX TEPMHUHOB W TIOHSATUH: JKU3Hb, KIJIETKA, TKaHb, OpraH, OpraHW3M, BUJ,
MOMYJISALINSI, YKOCUCTEMa, OMOIIeH03, Orocdepa; meTabonu3m (0OMEH BEIIECTB W MPEeBpaIieHNe
HHEPrumn), roMeocras (camoperyisuus), OMocuHTe3 Oenka, CTPYKTYpHas OpraHu3allusl >KHUBBIX
CHCTEM, TMCKPETHOCTD, CaMOoperyJIsIIHs, CaMOBOCITPOU3BEICHHE (pemporyKms),
5
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HACJIEICTBEHHOCTh, HW3MEHYHBOCTh, HHEPro3aBUCHUMOCTh, POCT M pa3BUTHE, YpOBHEBas
OpraHu3aIus;

- chOpPMUPOBAHHOCTh ~ YMEHHS  pPACKpbIBaThb  COJIEpP)KaHHWE  OCHOBOIIOJIArarOIINX
OMOJIOTMYECKUX TEOPHH M THUIOTE3: KICTOYHOM, XPOMOCOMHOW, MYTAIlIMOHHON, YBOJIFOIIMOHHOM,
MIPOUCXOKICHHS )KU3HU U YETIOBEKA,

- c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPHIBATH OCHOBOIMOJAraonue ONoJIOrHYeCKue 3aKOHbI U
3akoHoMepHocTH (I'. Mennens, T. Moprana, H.1. BaBunosa, D. I'ekkens, @. Mrwoiepa, K.
Bbapa), rpaHuUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

- NpUOOpeTeHUEe OmblTa MPUMEHEHHUS OCHOBHBIX METOJOB HAYyYHOrO TO3HAHMUS,
UCIOJIb3YEMBIX B OMOJIOTHU: HAOIIOJEHUS U OMMCAHUS KUBBIX CHUCTEM, MPOILIECCOB U SIBICHUI;
OpraHu3aIMy ¥ MPOBEICHUS OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIIBMYKCHUS THUIIOTE3, BBISBICHUS
3aBHCHUMOCTH MEXJY HCCIEIYeMbIMU BEITUYMHAMHU, OOBSICHEHUS MOJYYCHHBIX PE3yIbTaTOB H
dbopMyIupOBaHUs BBIBOJIOB C UCIIOIb30BAHUEM HAYYHBIX MMOHSATUNA, TCOPUN U 3aKOHOB;

— c(OpPMUPOBAHHOCTh YMEHHUSI BBIAETATH CYIIECTBEHHbIC NPU3HAKH BHUPYCOB, KIIETOK
OPOKAPUOT H  DYKApPHOT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB,
OMOTeOIEHO30B M JKOCHCTEM; OCOOCHHOCTH MPOIECCOB OOMEHA BEIISCTB W IPEBpAIICHUS
SHEPruu B KIETKe, (DOTOCHMHTE3a, MIACTHYECKOr0 M IHEPreTUYecKOro oOMEHa, XEMOCHHTE3a,
MHUTO3a, ME€i03a, OIUIOJJOTBOPEHUS, PA3BUTHUS U PA3MHOXKEHUS, WHAUBUAYAJIHLHOTO Pa3BUTHUS
opranu3ma  (oHTOreHe3a), OoOpbObl 32  CYIIECTBOBaHHWE, ECTECTBEHHOTO  0TOOpa,
BUJ1000pa30BaHMs, TPUCIIOCOOJICHHOCTH OPTAaHU3MOB K Cpe/ie OOMTaHUs, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOIOTCHHBIX M3MEHEHHH B HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa
BEILIECTB U MIPEBpaIllCHUE SHEPTUU B OHocdepe;

— chOpMUPOBAHHOCTh ~ yYMEHHUS  peliarb  OMOJOTMYecKHe  3a/Jayd,  COCTaBISATh
TEHOTUITMYECKHE CXEMbl CKPEIIMBAaHUS JJs Pa3HbIX THUIOB HACJIEJOBAaHUS TPHU3HAKOB Y
OpPTaHU3MOB, COCTaBIISATh CXEMBbI MEPEHOCA BEIIECTB U SHEPTUU B dKOocHCcTeMax (IeNy MUTaHUS,
MUIIEBBIE CETH) ;

- c(hOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH OIICHUBATh HWH(POpPMALUIO OHOJIOTHYECKOTO
COJIEpXKaHUsl, BKJIIOYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpeICTBa
MaccoBoM HWH(OpPMaNNK, HAYYHO-TIONMYJSPHBIE MaTepuaibl); WHTEPIPETHPOBATh ITHUECKUE
aCIeKThl COBPEMEHHBIX MCCIICIOBAaHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH; PAaCCMaTPUBATh
rI100aNbHbIE YKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (HOPMUPOBATH 1O OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

— chOpPMUPOBAHHOCTh YMEHUH CO3/1aBaTb COOCTBEHHbIE IHCHMEHHBIE U  YCTHBIE
COOOIIEHUsI Ha OCHOBE OMOJIOTHYECKON WMH(OpPMAIMU U3 HECKOJbKHX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUIHBIN amnmapar OHoJIoruwy;

- NnpuoOpeTeHrne OmbITa TNPUMEHEHHS OCHOBHBIX METOJIOB HAyYHOTO IO3HAHUS,
WCIIOJIB3YEMBIX B OMOJIOTHU: HAOIIOIEHUS] M OMHMCAHMS KUBBIX CHCTEM, MPOIECCOB U SBJICHHUIA;
OpTaHHU3AINH U MPOBEACHUS OMOIOTUYECKOTO IKCIIEPUMEHTA, BHIABUKCHUS TUTIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXy HCCIEAYeMBIMU BEIUYMHAMHU, OOBSICHEHHUS TOJYUYCHHBIX PE3YIhbTaTOB U
(GbopMyITHUpPOBaHUS BEIBOJIOB C HCIIOIH30BAaHMUEM HAyUHBIX MOHITHIA, TECOPHI U 3aKOHOB;

- chOpMHUPOBAHHOCTh YMEHUSI TPUMEHSTh TIOJYYCHHBIC 3HAHUS JUIsi OOBSICHEHHS
OMOJIOTMYECKHUX TPOIECCOB U SIBJICHHM, JIs1 MPUHATHS IPAKTUICCKUX PEIICHUH B MOBCETHEBHOM
JKU3HU C IIeNbI0 obecriedeHus 0€30MacHOCTH CBOETO 3I0POBbSI U 3[I0POBbS OKPYKAIOIIHNX JTFOICH,
coOMoIeHnsT  370pOBOTO o0Opasza JKW3HH, HOPM TPAaMOTHOTO TIOBEACHHS B OKpYXKaromen
MPUPOIHON cpelie; MOHMMaHHEe HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUH COBPEMEHHOMN
Ouosoruy  OMOTEXHOJIOTHH ISl pallMOHATBFHOTO MPUPO/IOIOIH30BAHUS.
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CMK
PTYTVIC

Auem 7

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl THCHUIINHBI 32
B T.4.

OcHOBHOe coiep:KaHue

TEOpeTHYecKoe 00yueHue 16
B T.4. MPO(ECCHOHAILHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2
NPaKTUYECKUE 3aHATHS 16
B T.4. IpO(heCCHOHATBHO-OPHEHTHPOBAHHOE COJIECp)KaHKe B opme 6
HPaKTHYECKOTO 3aHATHS

n1abopaTopHbIE 3aHATH 2
IIpome:xxyTounast arrecranus (aud. 3a4er) 1 cem
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2.2. TemaTn4ecKkui IJIaH 1 coaecpikaHe NUCHUIJIUHDBI

HaunmenoBaHmue pa3aeioB
H TEM

Conep:xanue yueOHOro Matepuasia (0CHOBHOe U PO¢ecCHOHAIBHO-
OPHEHTHPOBAHHOE), JIA0OPATOPHbIE H MPAKTHYECKHE 3AHATHS

O0nLeMm
4acoB

DopmMHpyeMBble
KOMITETEHIIU U

1

2

4

Paznen 1. Knerka — cTpykTy

HO-(l)yHKIIHOHaJII)HaH CAMHUIIA )KUBOI'O

OK-02

Tema 1.1.

OCHOBHOe co/Iep:KaHue

buoJsiorus kak Hayka.
OO0mas xapakTepucTuKa
JKM3HH

TeopeaneCKoe oﬁyqelme:

0,5

CoBpeMeHHBIe OTpaciu OnoIorudecKux 3HaHui. CBsi3b OMOJIOTHH C IPYTHMMHU HayKaMH:
ouoxumusi, Onopusuka, OMOHHUKA, TeHoreorpadus u Ap. Poias 1 MmecTo 6uosioruu B
(OpMHUPOBAHNUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aluu )KUBOU
matepuu. O011ast XapaKTepUCTHKA )KU3HHU, CBOMCTBA )KHUBBIX CHCTEM. XUMHUYECKUI COCTAB
KJIIETOK

Tema 1.2.
CTpykTypHO-
(pyHkuuoHaIbHaA
OpPraHu3auMs KJIETOK

OcHoBHOE coaepKaHue

OK-01

Teopernueckoe o0yueHune:

0,5

OK -02

Knerounas reopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MONOXKEHUS
COBPEMEHHOM KJIIETOYHOM TeopuH. THUIIbI KJIE€TOYHON OPraHU3alMN: TPOKAPUOTHUECKUN U
sykapuoTHueckuil. OTHOKJIETOYHbIE U MHOTOKJIETOUHBIE Opranu3Mel. CTpoeHue
npoKapuoTHYeckoi KieTku. CTpoeHne sykapuoTuueckon kiaeTku. Heknerounsie popmbl
JKU3HU (BUpPYCHI, OakTepuodaru)

OK - 04

JlaGopaTopHble 3ansaTus 1:

[TproOpeTenue onpITa MPUMEHEHHS TEXHUKA MUKPOCKOITMPOBAHUS IIPH BBHITIOJTHEHUT
1a00paTOpHBIX PabOT:
JlaboparopHas
1. JlabGoparopHas paboTta «CTpoeHHE KIETKU (pacTeHusl, )KUBOTHBIE, TPUOBI) U
KJICTOYHBIC BKITFOUCHUS (KpaxMa, KapOTHHOHUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»
[ToaroroBka MUKpoOnpenapaToB, HAOMIOIEHUE ¢ IOMOIIBI0 MUKPOCKOTIA, BBISIBIICHUE
pa3IuYmii MEXy N3y4aeMbIMH 00BEKTaMH, (POPMYITHPOBAHNE BHIBOJIOB

IIpakTHYecKkHe 3aHATHA:
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IT 1: BupycHuble u GakTepranbHble 3a00neBanus. OO1Me IPUHLIUIIBI UCIIOIb30BAHUS
JIeKapCTBEHHBIX BemecTB. OcOOEHHOCTH MpUMEHEeHHs aHTHONOTUKOB. [IpencraBnenne
YCTHBIX COOOIICHUI ¢ IPe3eHTalel, TOArOTOBIEHHBIX 0 NEPEYHIO HCTOYHUKOB,
PEKOMEHI0BAaHHBIX IPENOJIaBaTEIEM

Tema 1.3. CTpyKTypHO- OcCHOBHOe cojIep:KaHue OK-01
(pyHk1HOHAIbHBIE Teoperunyeckoe o0yueHue: 0,5 OK -02
(axTopsl XpomocomHast Teopust T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op KIJIETOK,
HaCJJEACTBEHHOCTH T'OMOJIOTUYHBIC 1 HETOMOJIOTHYHBIC XPOMOCOMBEI, TaIUIOUIHBIA U JUTUIOUIHBIA Ha6op.

Hyxnennoseie kuciotsl: JIHK, PHK HaxoxaeHne B KIETKE, HX CTPOCHHE U (YHKITUH.

MatpuyHbie Iporecchl B KIETKe: peruiuKalus, OMoCHHTe3 OelKa, pernapaius.

I'eneTryeckuii KO U €ro CBOMCTBA

IIpakTHYeckHne 3aHATHA: 2

I1.2: Pemenue 3a1a4 Ha onpeesieHHEe 0CIEA0BaTENbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B

HOPME U B CJIy4ae U3MEHEHHUs OCIeA0BaTeIbHOCTH HyKiIeoTn10B JIHK
Tema 1.4. OcHOBHOE co/iepKaHue OK -02
OO0MeH BelecTB U Teopernueckoe o0yueHue: 0,5
npeBpalieHne JHeprum B [TonsiTe MeTab0aM3M. ACCUMUIISIUS U TUCCUMMIIALINS — IBE CTOPOHBI MeTaboIM3Ma.
KJIeTKe Tumnbl oOMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpodHBINA, a3pOOHBIN U aHAIPOOHBIH.

[Tnactuyeckuit oomeH. @oTocuHTE3. XEMOCHUHTES
Tema 1.5. 7JKuzHeHHBbIH OcHoBHoOe coiep:kaHue OK - 02
HUKJ KJIeTKH. MuTO03. Teopernuyeckoe o0yuenne: 1 OK - 04
Meiio3 Knerounslii HKJI, €ro nepuopl. MuUTo3, €ro CTaauu U MPOUCXOASIINE TPOLIECCHI.

buonornyeckoe 3HaueHre muto3a. Meio3 u ero craauu. [loBenenrue XxpoMocoM B MENO3€E.

Kpoccunrosep. bruonornuecknii cMbica Meno3a
Pa3ned 2. Ctpoenue u yHKIIMHM OPraHu3Ma 6
Tema 2.1. CTtpoeHnue OcHoBHoOe cojepKaHue OK - 02
OpraHu3ma Teopernueckoe o0yueHune: 0,5 OK - 04

MHOTrOKJIETOYHEIE OpraHu3MBbl. BzanmocBs3b OpraHoB U CUCTEMbI OPraHOB B
MHOT'OKJICTOYHOM OpraHu3Me. T'omeocras OopraHn3mMa 1 €ro nNoAACpkaHrc B IPOLECCCC




DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUICA»

Aucm 10

KHN3HCICATCIIbHOCTH

Tema 2.2.
@®opMbl PA3MHOKEHUS
OPraHu3MOB

OcHoBHOE coep:kaHue

TeopeaneCRoe oﬁyqe}me:

0,5

dopmbl pa3MHOXKEHHs OpraHu3MoB. becrnosioe 1 nosoBoe pa3MHokeHue. Buabl Oecrionoro
pa3mHoxeHus. [lonoBoe pasmHokenue. ['amerorenes y »kxuBoTHbIX. CriepMaTorenes u
ooreHe3. CTpoeHue NonoBbIX Ki1eToK. OmIo10TBOpEHUE

OK -02

Tema 2.3.
OHTOreHe3 pacreHui,
“KMBOTHBIX H YeJI0BeKa

OcHoBHOE CoICpPKaHuE

TeopeTnueckoe odyueHue:

0,5

WuauBuayaibHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €T0 CTaIUH.
[TocTamOpuoHanbHbIi nepuoa. CTaauu MOCTIMOPHUOHATBHOTO PA3BUTHS Y )KUBOTHBIX U
yenoBeka. [Ipsmoe u Henpsimoe pa3zutue. buonornueckoe crapenue u cmeptb. OHTOreHe3
pacTeHuit

OK -02
OK - 04

Tema 2.4.
3aK0OHOMEPHOCTH
HacJ1eJ0BAHUA

OcHoBHOE CoICpPKaHuE

TeopeTnueckoe odyueHue:

0,5

OcHOBHBIE TOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl [. Mennens
(MOHOTHOpUTHOE ¥ TOTUTHOPUIHOE CKpelrBanue). B3anMoeiicTBrue reHoB

IlpakTHYeckHe 3aHATHIA:

I1 3. Pemienue 3a1a4 Ha onpeieJieHuE BEPOSITHOCTH BO3SHUKHOBEHHMS HACIIEICTBEHHBIX
MPU3HAKOB MPU MOHO-, TU-, TOJIMTHOPUIHOM M aHATH3UPYIOLIEM CKPEIIUBAHUH,
COCTaBJICHHE TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

OK -02
OK - 04

Tema 2.5. CuenjieHHOe
HacJieJ0BaHHe MPU3HAKOB

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

0,5

3akonsl T. MopraHa. CuenneHHoe HACJICJOBAHUC I'CHOB, HAPYHICHUC CLICTIJICHU.
HaCHe}IOBaHI/Ie IMPU3HAKOB, CICTIJICHHBIX C ITOJIOM

IIpakTHYecKkHe 3aHATHA:

IT 4. Pemenue 3aa4 Ha ONpeaACIICHNUEC BEPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX
IMPU3HAKOB IIPH CHCIIJICHHOM HACJICA0OBAHUHN, COCTABJICHUEC I'CHOTUIIMYCCKHUX CXEM
CKpCIIMBAaHUA

OK-01
OK - 02

Tema 2.6.

OcHOBHOE co/iepxKaHue

OK-01

10
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3aKoHOMEpHOCTH

Teoperuyeckoe o0yueHue:

0,5

HU3MCHYUBOCTH

N3meHunBOCTH MpU3HAKOB. BHIbI N3MEHUUBOCTU: HACIEACTBEHHAS U HEHACIIEACTBEHHAS.
3aK0H TOMOJIOTHYECKUX PSJIOB B HacheACcTBeHHON n3MenunBoctu (H.M. BaBuiios).
MyTtanuonHasi Teopus U3MEHYMBOCTH. BUbl MyTalluii 1 TPUYUHBI KX BO3ZHUKHOBEHHUS.
Kapuotun yenoseka. Hacnencteennslie 3ab6oneBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE
0one3Hu yenoBeka. bone3Hu ¢ HacaeACTBEHHOMN NPEApPacooKEHHOCTbIO. 3HAUEHNE
MEAMIIMHCKOW T€HETUKH B MPEIOTBPALLICHUH U JICYCHUU TeHETUYECKUX 3a00IeBaHM
YyeJloBeKa

IIpakTH4yeckue 3aHATHS:

IT 5.Pemenue 3ala4 Ha OIPCACIICHNUEC TUIlA MYTAallUHU IIPU NIepeaavuc HACJICACTBCHHBIX
IMPU3HAKOB, COCTABJICHNEC I'CHOTHIINYCCKUX CXCM CKPCIIMBAHUA

OK-02
OK-04

Paznen 3. Teopusi 3BoIIOIIMHU

Tema 3.1. UcTopus

OcHoBHOE CoICpPKaHuE

IBOJIIOIMTUOHHOT0 YYCHUS.

TeopeTnueckoe odyueHue:

Muxpo3Boaonus

[Tepsrie aBomonmonnsie kouuenuu (JK.b. Jlamapk, XK.JI. broddon). DBomormonnas
teopus Y. Jlapsuna. CuHTeTHUYECKASI TEOPHS IBOJIOIUU M €€ OCHOBHBIE MOJIOKECHHUS.
MI/IKPOBBOJ'II-OHI/ISI. HOHYJ'ISIIII/H[ KakK 3JIEMCHTAapHasa €AWHHIA 5BOJJIIOLUH. T'enetnueckue
OCHOBBI 9BOJTIOIUH. DIleMeHTapHbIe (pakTopsl HBoNMONMH. EcTecTBeHHBIH 0TOOD —
Harpasisomui Gakrop ’BorONHHA. BupooOpasoBaHue Kak pe3yinbTaT MHKPOIBOIIOIAN

OK -02
OK - 04

Tema 3.2.

OcHoBHOE COoICPKaAHUE

MakpodBoaonus.

TeopeTuquKoe oﬁyqelme:

Bo3HukHOBeHHE H
pa3sBHUTHE JKM3HHU HA 3emJie

Maxpossomtorus. DopMbl 1 OCHOBHEIE HanpaBieHust MakpodBomtonuu (A.H. Cesepiios).
[Tyt moctmxenus 6uosnorudeckoro nporpecca. CoxpaHeHue 6umopasHooOpasus Ha 3emIe.
['unotessl U TeOpUKM BO3HUKHOBEHUS KU3HU Ha 3emiie. [losiBeHre nepBhIX KIETOK U UX
sBoJironud. [IpokapuoTsl U 3ykapuoThl. [IponcxokaeHne MHOTOKIIETOYHBIX OPTaHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX IAPCTB YKAPUOT

OK -02
OK - 04

Tema 3.3.

OcHOBHOE coiepxaHue

IIpoucxoxaeHneye10BeKa

Teopernueckoe o0yueHune:

OK -02
OK - 04

11
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— AHTPOIIOrcHe3

AHTpOHOJ'IOI‘I/IH — HayKa O 4Y€JIOBCKCE. CucremMaTrnyecKkoe I0JI0KEHHE YeJIOBEKa. CXOI[CTBO n
OTJIMYHS YCIOBEKA C JXUBOTHBIMU. OCHOBHEIC CTauu aHTPOIIOTCHE3A. 3BOJIIOLII/I5I
COBpPEMEHHOI'O YCTIOBEKA.

YenoBeueckue pachl 1 UX CAUHCTBO. BpeMSI H IIYTHU PpaCCCIICHUA YCJIOBCKA I10 IIJIaHCTC.
HpI/ICHOCO6J'IeHHOCTI) YCJIOBCKA K Pa3HBIM YCIIOBUAM CPCJbI

Paznea 4. Dxojorus

Tema 4.1. Dxonoruueckue | OCHOBHOE COJlepPKAHNE OK-1
(¢akTophl M cpeanl :ku3HN | TeopeTnyeckoe o0yueHHe: OK - 02
Cpenpl 00uTaHusE OPraHU3MOB: BO/IHAS, HA3EMHO-BO3/TyIIIHAS, IOYBEHHAs, OK -07
BHyTpuOpranu3dMeHHas. OU3nKo-XxuMHUYEeCKHe 0COOEHHOCTHU Cpe]l OOUTaHHs OPraHU3MOB.
[TpucmocoOneHusI OPraHU3MOB K KH3HU B pa3HbIX cpenax. [[oHsATHEe IKOIOrnIecKoro
dakropa. Knaccuduxarus sxonornyeckux (axropos. [Ipasuno munumyma FO. JInbuxa.
3akon TonepantHoctu B. lllendopaa
Tema 4.2. [lonyasiuus, OcCHOBHOe co/Iep:KaHue OK-01
coobmecTBa, dkocucTeMbl | TeopeTnueckoe o0yyeHue: OK -02
DKonoruyeckas XapakTepUCTUKa BUA U MOMYJISAINN. DKOJIOTHYEeCcKas: HUINA BUA. OK - 07
DKOJIOTHYECKUE XapaKTePUCTUKHU Tomysiuu. Cool1iecTBa U SKOCUCcTeMbl. bruorienos u
ero cTpykrypa. CBsi3u MeXIy opranusmMamu B OuoreHosze. CTpyKTypHbBIE KOMIIOHEHTBI
9KOCHCTEMBI: TIPOAYIICHTHI, KOHCYMEHTBI, peyIIeHThI. KpyroBopoT BEmEeCTB U MOTOK
SHEPruM B dKocucteme. Tpoduueckue ypoBHH
IIpakTHyecKue 3aHATHSL:
IT 6. Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeIN YKOCUCTEMBI. briomacca u
MPOAYKIHSL. DKOIOTUYECKUE MHUPaMUIbl YHcel, OnoMacchl U sHepruu. [IpaBuio nupamuab
DHEPTHH.
Pemenre mpakTHKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3aJ[aHHM 10 MIEPEHOCY BEIIESCTBA U
SHEPrUH B IKOCHUCTEMAX C COCTaBJICHHE TPO(PHUECKUX IeTel U mHpaMu]] OMOMAacChl 1
SHEPTUU
Tema 4.3. buocdepa - OcHOBHOE coJiepKaHue OK-01
rj100a1bHas Teopernueckoe o0yueHune: OK - 02

12
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IKOJOIrnvdecCras cucrema

buocdepa — xxuBas obonouka 3emiau. Pazputue npencrasinenuii o buochepe B Tpynax B.U.
Bepnaackoro. O6nactu 6uocdepsl U ee KOMIIOHEHTHI. JKHBOE BelecTBO OHochepsl U ero
GyHKIIHH.

3aKOHOMEPHOCTH cyliecTBoBaHus Onocheprr. OcobeHHOCTH OHOChephl Kak riI00aIbHOM
sKocucTeMbl. JlnHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl BeriecTs u
OMOreOXMMHUYECKHE NUKITBL. [ T00ahbHBIC IKOJIOTUIECKUE TPOOJIEMbI COBPEMEHHOCTH

OK -07

Tema 4.4. Baussiuue
AHTPONOTreHHBbIX (GaKTOPOB
Ha Onocdepy

OCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

AHTpOTIOTeHHBIE BO3ICHCTBHS HA Onocdepy. 3arps3HeHns Kak BH] aHTPOIIOTCHHOTO
BO3EHUCTBUS. AHTPOIIOI€HHbIE BO3/IeHCTBHS HAa aTMoc(hepy. Bo3nelicTBust Ha ruapocdepy.
BosneiictBust Ha uTOcdepy. AHTPOIIOTEHHBIE BO3/ICHCTBHS HA OMOTHYECKHE COOOIIECTRA.
VYray6iieHHO U3y4yaroTCsl OTXO/Ibl, CBSI3aHHBIE C OIPeIeIeHHON
npodeccreil/cnennanbHOCTHIO

IIpakTH4yecKkue 3aHATHS:

I17. HpaKTqucxoe 3aHATUC ((OTXOI[LI MpOU3BOACTBA»

OK-01
OK -02
OK - 04
OK -07

Tema 4.5. Bausinue
COLMAJIBHO-
JKOJIOTHYECKHUX (paKkTOpOB
HA 310POBbeE YeJI0BEKa

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

310pOBbE U €r0 cocTaBsAroIKe. DaKTOPBI, OJOKUTENBHO U OTPULIATEIBHO BIUSIOLINE HA
opranusM uesoseka. [Ipo0iema TeXHOreHHBIX BO3/IEHCTBUI Ha 3/10pOBbE YEIIOBEKA
(371€eKTpOMAarHUTHBIE OIS, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBbI, paJualys 1 T.11.).
AnanTanusi opraHu3Ma 4esoBeka K (pakTopaM okpyxaromiei cpenbl. [IpuHIumsI
dbopmupoBaHus 30pOBbe cOeperaroiero nopeaeHus. Puzndeckas akTUBHOCTh U
310pPOBEE. brnoxnMmmueckie aclieKThl panrOHaJIbHOI'O MM TAHUA

JlaGopaTopHble 3aHsATHS 2:

JlaGopatopHasi paboTa Ha BEIOOD:

1. JlaGoparopHas paboTa «YMCTBEHHass pabOTOCIIOCOOHOCTD)
OBnazieHre METOIaMH OTIPEICIICHHS TIOKa3aTeNiel yMCTBEHHOM pab0TOCIIOCOOHOCTH,
00BSICHEHHUE TOJIYYEHHBIX PE3YJIbTaTOB U (POPMYIMPOBAHUE BHIBOIOB (ITIMCHMEHHO) C
VICIIOJIb30BAHNEM HAYYHBIX OHSITHHI, TEOPUI U 3aKOHOB

OK - 02
OK - 04
OK - 07

13
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2. JlabGoparopHas pabota «BnusHue abnorndeckux (pakTopoB Ha yeIoBeKa (HU3KUE U
BBICOKHME TEMIIEPATYPHI)»
N3yueHre MexaHu3MOB aJaNnTaliui OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKUM
TEMIIepaTypaM 1 00bsICHEHHE TIOJTYYEHHBIX PE3yIbTaTOB U (POPMYIHMPOBAHHUE BHIBOJIOB
(MMCBPMEHHO) € MCII0JIb30BaHMEM HAaYYHBIX MOHSATHH, TEOPUN M 3aKOHOB

ITpodeccrnonanbHO-OpHEHTUPOBAHHOE COACPKAHHE

Pasnena 5. buoJiorus B ;KU3HH

Tema 5.1. BuorexuoJjioruu
B JKU3HH KAXKI0Tr0

OcCHOBHOE cO/Iep:KaHue

Teopeaneckoe CoaecpkaHue.

buorexHoorus Kak Hayka v mpou3BoJIcTBO. OCHOBHBIE HANPABIICHUS] COBPEMEHHOMU
ouorexuonornd. Meronsl OnoTexHoa0ruu. OOBEKTEI OMOTEXHOIOTHH. DTHKA
OMOTEXHOJIOTHYECKUX M TeHETUYECKHUX IKCIIEpUMEHTOB. [IpaBuia norcka u aHanmu3a
OMOIKOJIOTHYSCKON HHPOPMAIINH U3 PA3TUIHBIX HCTOYHUKOB (HAYYHAS U ydeOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBol nHpopManuu, cetb IHTEpHET U Apyrue)

HpaKTuqecm[e 3aHATHUA:

Keticel Ha aHanu3 HHPOPMAIINH O HAYYHBIX JOCTHKEHUSX B 00JIACTH Tr€HETHUECKHUX
TEXHOJIOTHH, KJIETOYHOW MHXKEHEPUH, TTUIIIEBBIX OMOTEXHOJIOTHH. 3auTa Kenca:
MpEeJICTaBJICHHUE PE3yIbTATOB PEIICHUS KeCOB (BBICTYIIICHUE C MPE3EHTAIUECH )

OK-01
OK - 02
OK-04

Tema 5.2. BMOTEXHOJIOTHH U

TEXHUYCCKHUEC CUCTCMbI

OcHoBHOE COoICPKaAHUE

IlpakTHYeckHe 3aHATHIA:

Pa3BuTHe OMOTEXHOIOTUI C TPUMEHEHHEM TEXHUYECKUX cUCTeM (OMOMHKEHEepHs,
6uonHpopmaruka, OMOHNKA) U UX IPUMEHEHHE B )KU3HU YEJIOBEKa, MOMCK U aHAITU3
nH(pOpMallMU U3 PA3IMYHBIX HICTOYHHUKOB (Hay4yHas U ydeOHO-Hay4Has JUTepaTypa,
CpeAcTBa MaccoBOW MHGPOpPMaLIUK, ceTh IHTEpHET U Apyrue)

Kelicbl Ha aHanu3 HHPOpPMALMK O Pa3BUTHH OMOTEXHOJIOTHI ¢ MPUMEHEHUEM TEXHUYECKUX
cucTeM (10 rpymnmam)

3amuTa keiica: [IpeacraBienue pe3yinbTaToB peLIEHUS! KEHCOB (BBICTYIIJICHHE C
npe3eHTaImen)

OK-01
OK - 02
OK-04
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IIpome:kyTouHas
aTrecramnus 1o mud. 3a4er
JUCHHUILINHE
Bcero: 32
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3. MeToauyeckune yKka3aHusi 10 MPOBeJIeHUI0 MPAKTHYECKHX
3aHATHIT/1a00paTOPHBIX PadoT
[TpakTyeckue 3aHATUS 3aKIIOYAIOTCSA B BBIIOJIHEHUH CTYIEHTAMHU, IOJ PYKOBOJCTBOM
nperojiaBaTensi, KOMIUIEKCa Y4YeOHBIX 3aJaHUil HANpaBICHHBIX HA YCBOCHHE HAay4dHO-
TEOPETUYECKMX OCHOB Y4YEOHOM JMCHUIUIMHBI, NPUOOPETEHHE IPAKTHUYECKHX HaBBIKOB
OBJIAJICHUS] METOJAaMM IMPAaKTUYECKOH paboThl C NPUMEHEHUEM COBPEMEHHBIX CpPEICTB
KOMIIBIOTEPHOH TpaduKH, MyIbTUMEANA, KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.
[TpakTHyeckue 3aHATHS CIIOCOOCTBYIOT OoJiee IIyOOKOMY MOHMMAHHUIO TEOPETUYECKOTO

MaTcpuraia yqe6H0ro Kypca,

a TaKXKXC Pa3BUTHUIO, (1)OpMI/IpOBaHI/II-O K CTAaHOBJICHHIO

Pa3NUYHBIX YPOBHEH COCTAaBIAIONIMX TNPO(HECCHOHAIBHOW KOMITIETEHTHOCTH CTYACHTOB.
Hapsiny ¢ ¢opmupoBanueM yMeHUH U HaBBIKOB B MpOILECCE NPAKTHUECKUX 3aHATUI
0000IIAI0TCS, CHUCTEMATH3UPYIOTCS, YIIYOJNSIOTCS W KOHKPETU3HUPYIOTCS TEOPETUYECKHE
3HaHUA, BbIpaOaThIBa€TCA CIOCOOHOCTH M TOTOBHOCTH HCIIOJIB30BaTh 3T HAaBBIKU Ha
[IPaKTUKE, Pa3BUBAIOTCS UHTEIJIEKTYaIbHbIE YMEHHUSL.

[IpakTuueckue 3aHATHs IPOBOJSATCS B JOPME CEMHUHAPOB U MPAKTUUECKHUX PAOOT.

3.1. TemaTuka u cogep:KaHue NPAKTHYECKUX 3aHATHI/Ta00PaATOPHBIX PadoT

Ilpakmuueckoe 3anamue/npakmuueckas paboma 1.
Tema 1.2.CTpykTypHO-()yHKIIMOHAJIbHAS OpraHU3alus KJIETOK
Conepxanue: Bupycuvie u 0bakmepuanvHvle 3abonesanus. QObwue NpUHYUNB

UCNONIb306AHUA J1€KAPCMBEHHbIX 6Geuiecme.

Ocobennocmu npumeHenus: aHMUOUOMUKOS.

Ilpeocmasnenue ycmmuvix coobwjenuti ¢ npezeHmayuel, NOO20MOGIEHHbIX NO HNEPEUHIO
UCTNOYHUKOB, PeKOMEHO0B8AHHBIX Npenooasamesnem

Ilpakmuueckoe 3anamue/npakmuueckas paooma 2.

Tema 1.3. CTpykTypHO-GYHKIIHMOHATBHBIE (PAKTOPHI HACIEACTBEHHOCTH

Conepxxanue: Pewenue 3a0au Ha onpeoenenue NOCie008amMenlbHOCMU HYKIe0muUoos,
AMUHOKUCTIOM 8 HOPMe U 8 Cllyuae UsMeHeHUs nociedosamenbHocmu Hykieomuoos JJHK

Ilpakxmuueckoe 3anamue/npakmuueckas papoma 3.
Tema 2.4. 3aKOHOMEPHOCTH HACIIEIOBAHUS

Conepxanue:

Pewenue 3a0au na onpe()eﬂeHue 6EPOAMHOCMU  B03HUKHOBEHUS

HACNeOCMBEHHbIX NPUSHAKO8 NpU  MOHO-, OU-, NOIUSUOPUOHOM U  AHATUSUDYIOUIEM
CKpewueanuu, COCmasileHue 2eHOMUNUYECKUX cxem CKpewuanus

IIpakmuueckoe 3anamue/npakmuueckasn paboma 4.
Tema 2.5. CuemieHHOE HaclaeA0BaHUE MPU3HAKOB

Conepxanue:

Pewenue 3a0au na onpe()eﬂeHue 6EPOAMHOCMU  BO03HUKHOBEHUS

HACIe0CMBEHHbIX NPpU3HAKoe6 npu cyenil€eHHom Ha€]l€008aHl/lu, cocmasesjieHue ceHomunu4ecKux
CXem CKpeuwuearnus

Ilpakmuueckoe 3anamue/npakmuueckas paooma 5.
Tema 2.6. 3aKOHOMEPHOCTH U3MEHUYUBOCTHU
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Conepxanue: Pewenue 3a0au Ha onpeodeieHue muna Mymayuu npu nepeoaye
HACNe0CMBEHHbIX NPUSHAKO8, COCMABTIeHUe 2eHOMUNUYECKUX CXeM CKPeUUBaAHUsL

Ilpakmuueckoe 3anamue/npakmuueckas paooma 6.

Tewma 4.2. Iomynsimusi, cCOO0IIECTBA, IKOCHCTEMBI

Conepxanue: Tpoguueckue yenu u cemu. OcHOBHble nOKA3amenu 3KOCUCHEMBL.
Buomacca u npodykyus. Ixonocuveckue nupamudsl yucen, ouomacceyl u snepeuu. Ilpasuno
nUpamuobl SHepeUl.

Pewenue NPAKMUKO-OPUEHMUPOBAHRHbBIX pACUENTIHbLX 3a0anuil no nepeHocy eeujecmea u
9Hepeuu 8 IKOCUCMeMax ¢ COCmagieHue mpoguueckux yeneu u nupamud oOuomaccvl u
9Hepauu

Ilpakmuueckoe 3anamue/npakmuueckas paooma 1.
Tema 4.4. BausiHue aHTPONIOTeHHBIX (haKTOPOB Ha Ouochepy
Conepxanue: Ilpakmuueckoe 3auamue « Omxoovl npouzso0Ccmea

Ilpakmuueckoe 3anamue/npaxmuueckas paooma 8.

Tema 5.1. BUOTEXHOJIOTHUH B KU3HU KaXKIOTO

Copepxanue: Keticol Ha ananuz ungopmayuu 0 HAYYHbIX OOCMUNCEHUX 8 obnacmu
2EHEMUYECKUX MEXHON02UU, KIeMOYHOU UHICEHepUU, NUuesblx Ouomexuonocui. 3awuma
Kelica: npedcmasierue pe3yibmamos peueHus Kelcos (8blcmynieHue ¢ npe3enmayueti)

Ilpakmuueckoe 3anamue/npakmuueckas paooma 9.

Tema 5.2. BUOTEXHOJOTUY U TEXHUYECKUE CUCTEMBI

Copepxanue: Pazeumue Ouomexmono2ui ¢ npumMeHenuem mexXHUYecKUx Ccucmem
(buoundicenepus, bUOUHGOpMAmMuKa, OUOHUKA) U UX NPUMEHEHUEe 8 HCUSHU YelloBeKd, NOUCK U
aHanu3 uHgopmayuy U3 pasiuyHbIX UCMOYHUKOG (HAYYHAS U YYeOHO-HAYYHAs Jumepamypa,
cpedcmea maccosoll ungopmayuu, cemv Mnmepnem u opyeue)

Keticot na ananuz ungopmayuu o pazeumuu Ouomexumonro2uii ¢ npuUMeHeHuem
MmexHu4eckux cucmem (no epynnam)

IIpakmuueckoe 3anamue/nadopamopnan pavoma 1.

Tema 1.2.CTpykTypHO-(YHKIIMOHATIEHAS OPTaHU3AIHS KIETOK

Conepxanwue: [Ipuobpemenue onvima npumeHeHUs MEXHUKYU MUKPOCKONUPOBAHUSL NPU
BbINOIHEHUU 1AOOPAMOPHBIX pabOm.

Jlabopamopnas paboma «CmpoeHue kiemku (pacmenusi, JHCUBOMHble, 2pubvl) U
Klemounbvle GKII0UeHUs (KPAXMal, KapomuHouowl, Xi10poniacmyl, XpOMONIACbl)»

Iloozomoeka muxponpenapamos, HabI00eHue ¢ NOMOWbI0 MUKPOCKONA, BblaslleHue
Pa3nudull mextcoy usyuaemvimu 00vekmamu, Qopmyiuposanue bl80008

Ilpakmuueckoe 3anamue/ nabopamopnan paboma 2.

Tema 4.5. BausiHue conuanbHO-3KOJIOTHYECKUX (DaKTOPOB HA 370POBHE UEIOBEKA
Copepxanue: JlabopamopHas paboma Ha 8b100D:

Jlabopamopuas paboma « Ymcmeenuas pabomocnocooHoCnv»
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Ognaodenue memooamu onpedeieHusi nokazamenel YMCmMEeHHoU pabomocnocooHocmi,
00bsICHEHUe NOJIYYEHHLIX Pe3Vabmamos U @GopMyIuposarue 6vl80008 (NUCbMEHHO) C
UCNONb308AHUEM HAYYHBIX NOHSAMULL, MeOPUll U 3aKOHO8
Jlabopamopnas paboma «Bausanue abuomuyeckux ¢hpaxmopos Ha uenogexa (HusKue u
8bICOKUE MeMNePamypul)»

H3yuenue mexanuzmos adanmayuu Op2aHU3MA Yeno8eka K HUSKUM U 6blCOKUM
memnepamypam u OObSACHEHUE NOLYYEHHLIX Pe3YIbmamos U GopmMyIuposanue 6vl80008
(NMUCbMEHHO) € UCNONb30BAHUEM HAYYUHBIX NOHAMULL, MeOPUll U 3aKOHO8

4. ®oH OLEHOYHBIX CPEICTB TUCIHIIHHBI

4.1

JUCHUILINHBI

KoHTposib H oleHKa pe3yIbTaToOB

OCBOCHHS  00ImIe00pazoBaTebHON

PACKPBIBAOTCA HYEPEC3 MUCHUILNIMHAPHBIC PE3YyJIbTATbhl, HAIIPABJICHHBIC Ha

dopmupoBaHre OOMMX KOMIIETCHIMHA IO pasfesaM M TeMaM COJEpXKaHHi Y4eOHOro

MaTepuaia.
Oomas Pazngen/Tema Tun oueHOYHbIX MEPONIPUATHIA —
KOMIIeTeHIHS
Paspnen 1. Kierka — cTpyKkTypHO- KounTponbnas pabota
(pyHKIHOHAIIbHAA eIMHHLA «MoOneKynspHbI ypOBEHb
JKHBOI'0 OpraHMu3alH JKUBOTO»
OK 02 buonorus xak Hayka. OGrast 3anonHenne TabIHIBI C OMUCAHUEM
XapaKTEepUCTHKA JKU3HU METOJI0B MUKPOCKOITUPOBAHUS € UX
JIOCTOMHCTBaMH M HEJJOCTaTKaMHU.
3anonHenue Tabauipl «Bkiaaa yueHbIx
B Pa3BUTHE OUOJIOTUI
3anonHeHne CPAaBHUTEIbHONU TaOJIUIIBI
CXOJICTBA U pa3IN4nil )KMBOTO U HE
AKHUBOTO
OK 01 CTpyKkTypHO-(pYHKIMOHATbHAS OnenunBaemast TUCKYCCHs 10 BOIIpOcam
OK 02 OpraHu3aIys KJIEeTOK JIEKIIUH
OK 04 Pa3paboTka MeHTaIbHOM KapThl MO

KJIaCCU()MKALMU KJIETOK U UX CTPOCHUIO
Ha IpO- U SYKapUOTHYECKUX U 110
LapcTBaM B MUHU IpymnImax
BrimonHenue u 3amuTa 1a00paTopHbIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOUBI,
XJIOPOIUIACTHI, XPOMOILIACTHI)»
[IpakTuueckoe 3ansarue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalHeH,
IIOATOTOBJICHHBIX IO IIEPEYHIO
HCTOYHUKOB, PEKOMEH/JOBAHHBIX
IIpenojaBaTesieM
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OK 01
OK 02

CrpyKTypHO-(hyHKIHMOHATIBHBIE
(bakTOpbl HACIEICTBEHHOCTH

@pOHTAIBHBIN OIIPOC

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHue
IIOCJIEIOBATEIbHOCTH HYKJIEOTU/IOB,
AMUHOKHCIIOT B HOPME U B CiIy4ae
WU3MEHEHUS NIOCIIE0BATEIbHOCTH
nykieotunos JJHK

OK 02

OOMeH BelIecTB U NMpeBpalleHue
SHEPTUH B KIIETKE

®poHTaATIBHBINA OITPOC

3aroTHeHUEe CPABHUTEITLHOU TAOUIIBI
XapaKTepUCTHK TUIIOB 0OMEeHa
BELIECTB

OK 02
OK 04

JKM3HeHHBIN TUKIT KJIETKU. MUTO3.
Meiios

OO6cyx1eHre o BoIpocam JIEKIIUU
Pa3paboTka JeHTH BpeMEeHU
YKU3HEHHOTO [HKJIA

Pasnen 2. Crpoenne u pyHkuuu
OpraHu3Ma

KonTponbnas pabota “CtpoeHue u
(GyHKIIMM OpraHuzma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas 1UCKycCuUs

Pa3zpaboTka MeHTaIbHON KapThl
TKaHEW, OPraHoOB U CHCTEM OpPraHOB
OpPraHu3MOB (pacTeHUsl, ’KUBOTHBIE,
YeJI0BEK) C KPaTKOM XapaKTepUCTUKON
ux QyHKINN

OK 02

DopMBbI pa3MHOKEHUST OPTaHU3MOB

@pOHTAIBHBIN ONPOC

3anonHeHHe TabIMIIbI ¢ KPaTKOM
XapaKTepUCTUKON U puMepamu Gopm
Pa3MHOKEHHUs OPTaHU3MOB

OK 02
OK 04

OnTorenes paCTeHHﬁ, JKHUBOTHBIX U
YCIOBCKa

Pa3pa0oTka JeHThI BpEMEHU C
XapaKTEPUCTUKOM ITAllOB OHTOT€HE3a
OTJEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa 10 MUKPOTPyIIIam
Tect/ompoc

CocraBneHue KU3HEHHBIX [IUKIOB
pacteHuil no otaenaM (MOXOBUIHBIE,
XBOILIEBUIHBIE, TATIOPOTHUKOBUIHBIE,
TOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HaCJIEA0BaHUS

PazpaboTka rioccapus
OpOHTAIBHBIN ONIPOC

Tect o Bompocam JIEeKIUH
Pemenue 3anau Ha onpenenenne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAJIN3HUPYIOIIEM CKpEIIMBaHNH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
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CKpEIUBAHUS
OK 01 CrerieHHOe HacJeI0BaHue Tect
OK 02 NPU3HAKOB Pazpabotka rioccapus
Pemenue 3aa4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB MIPU
CLICIUIEHHOM HAaCJIE10BaHUH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIIUBaHUS
OK 01 3aKOHOMEPHOCTH U3MEHYMBOCTH Tecr.
OK 02 Pemenue 3aau Ha onpeneneHrue TUIIA
OK 04 MYyTalUy IIpH [epegade
HACJICJICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEIIUBaHUS
Pa3znea 3. Teopusi 3BoJIIOIIUA KonTponbHas pabota “Teoperndeckue
aCIEKThl HBOJIIOLIMY KU3HU Ha 3emie”
OK 02 Hcropus 3BOIFONMOHHOTO YYEHUS. @pOHTAIBHBIN OIIPOC
OK 04 MukposBomnronus Pazpabotka rioccapus TepMHUHOB
Pa3paboTka 1eHTHl BpeMEHU pa3BUTHUS
IBOJIIOLIMOHHOTO YYEHHUS
OK 02 MakponsBomtonus. BosuukHoBenne u |OueHrBaeMasi JUCKYCCHUS:
OK 04 pa3BUTHE KU3HU Ha 3emiie HCIIOJIb30BAaHUE aPTYMEHTOB,
OMOJIOrNYeCKOi TEPMUHOJIOTHH U
CUMBOJIMKH ISl TOKA3aTeIbCTBA
POJCTBA OPTaHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPy
Pa3pa0oTka JeHTbl BpeMEHU
BO3HUKHOBEHHUS U Pa3BUTHS )KU3HU Ha
3emiie
OK 02 IIpoucxoxaeHue yeaoBeka — @pOHTAIBHBIN OITPOC
OK 04 AHTPOIIOTEHES Pa3paboTka n1eHTH BpeMEeHH
MIPOUCXOXKICHUS YeIOBEKa
Paspnen 4. IkoJiorust
OK 01 Okonoruyeckue pakTopsl ¥ cpenpl | TecT mo skosornyeckuM (pakropam u
OK 02 JKU3HU cpenaM XU3HU OPraHU3MOB
OK 07
OK 01 [Monmynsauus, coobiecTna, CocraBieHne cxeM KpyroBopoTa
OK 02 3KOCHCTEMBI BEILIECTB, UCIIONIb3YSl MaTEpHAIIbI
OK 07 JEKLIHUH

Perenne npakTMKO-OpUEHTUPOBAHHBIX
pacUYETHBIX 3aJJaHUH T10 TIEPEHOCY
BEILIECTBA U SHEPTHH B IKOCUCTEMAX C
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COCTaBJIEeHUE TPOPUUECKUX LIeTIeH U
nupaMu OMOMAacChl U YPHEPTHU

OK 01 buocdepa - rmobdanpHas OuenuBaemasi AUCKYCCHS

OK 02 3KOJIOTUYECKAs CUCTEMa Tect

OK 07

OK 01 Bnusiaue antponoreHnsix gakropos |Tect

OK 02 Ha Ouocdepy [TpakTuueckas padora “OTx0abI

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnusinue counanbHo-3K050rHYecKuX |OLeHuBaeMas IUCKyCccus

OK 04 (bakTOpOB Ha 37J0POBbE YEIOBEKA Bremonnenue nabopatopHoit paboThsl Ha

OK 07 BbIOOD:
"YMcTBeHHas pab0TOCTIOCOOHOCTB",
"Brusinue abnoTrdeckux GakTopoB Ha
yenoBeKa (HU3KHUE U BHICOKHE
TeMneparypsl)”

Paspnen S. buoJiorusi B :KU3HM 3amuTa Keiica: npeacTaBieHue

PE3yNIbTATOB PEUIECHUs KEMCOB
(BBICTYILIEHUE C TTPE3EHTAIUEH )

OK 01 BroTeXHOIOrNY B )KU3HU KaXI0r0 BrinosiHeHue keica Ha aHAIIN3

OK 02 MH(}OPMALIUK O HAYYHBIX JOCTUKEHHSIX

OK 04 B 00J1aCTH TCHETUYECKUX TEXHOJIOTHH,
KJICTOYHOM WHXKEHEPUH, MMUIIEBBIX
OMOTEXHONOTHA (10 TPyIIaMm),
MPEACTABICHUE PE3yIbTATOB PEIICHUS
KEHUCOB

OK 01 broTeXHOIOrNM U TEXHUYECKUE BrinosiHeHue keica Ha aHAIN3

OK 02 CHUCTEMBI nH(pOpMaLIUK O Pa3BUTHUS

OK 04 OMOTEXHOJIOTUH C MPUMEHEHUEM

TEXHUUYECKUX CHCTEM (10 TpyIIaMm),
MIPE/ICTABICHUE PE3YJIBTATOB PEIICHUS
KEHUCOB

4.2. KoHTpPO/1bHO-U3MePHUTe/IbHbIe MaTePUAaIbl BKJIKYAKOT:
OneHoyHbIe MEPONPUSITHS TEKYIIIETO KOHTPOJIS (THUIIBI):
3anaHusi, HANPaBJIEeHHbIE HA CHCTEMATU3AIUI0O U 00001IeHUEe TeoOpPeTHYeCKOoi

uHopmanum:

- 3amoJIHEHUE Ta0JIHII

- pa3paboTKa JIEHThI BPEMEHH!

- pa3paboTKa rioccapus

- pa3paboTkKa MECHTAJIBHOU KapThl
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3aganus, HanpaBJeHHbIe HA (JOPMUPOBAHME HJIH POBEPKY 3HAHMIA:

- TCCT

- OllEHWBaeMasi JIUCKYCCHs
- (bpoHTAIBHBIN OMIPOC

- 0o0cyxJeHHe Mo BOIPOCaM JICKITUH (BCTPEYaeTcs y HacC TONbKO 1 pas)
- YCTHBIC COOOIICHUS C MPE3CHTAUCH

3ananusi, HanpaBJieHHbIE HA (POPMHUPOBAHHE MPAKTUYECKUX YMEHUH U HABBIKOB
- maboparopras paboTa
- peruieHue 3aaad
- IIPaKTUKO-OPUEHTUPOBAHHBIE PACUETHBIEC 3aJaHUS
- Keiic Ha aHANMKU3 UHPOPMALHH
- y4eOHO-HMCCIIeIOBATENbCKUNA IPOSKT

2.1. OueHo4HbIe CPeACTBA TEKYLIEro KOHTPOJIS M0 AUcHUILIuHe «buosorus»

Texymuil KOHTPOJb pPE3YyIbTATOB OOYYEHMS] MOYKHO OCYIIECTBISATH pPAa3IMYHBIMU
METOJlaMHU U C IIOMOLIBIO PA3JIMYHBIX OLEHOYHBIX cpeAcTB. llo nucuunnuue «buonorus» B
Ka4yecTBE CPEJCTB TEKYIIETO KOHTPOJIS MPUMEHSIOTCS 3aJJaHUs B TECTOBOH (hopme; TaOIHIIBL;
BU3YaJIH3aIUsl TEOPETUYECKOro MaTepuasa B (hopMare JIEHThl BPEMEHH U MEHTAIbHBIX KapT;
pelIeHne KecoB U JApyrue OLIEHOYHbIE Marepuainbl. Huke npuBeaemM npumepsl HEKOTOPBIX

U3 HUX.

2.1.1. 3ananus, HanpaBJeHHbIE HA CHCTEMATH3ALMIO U 00001IeHne
TeopeTH4YecKoil HH(poOpMaLHU

1. 3amoanenue Ta0IUILI

Ha3Banue Tembl buonorns kak Hayka

PesynbTaT 00yueHus nmo teme

KJIETOYHOM YPOBHE

OnuceiBaTh METObI UCCIICAOBAHUA HA MOJICKYJIAPHOM U

O01mme KOMIeTeHIMHT OK 02

®opMy.THPOBKA 3aIaHU: 3aTI0JHUTE TabuIy “Bkiaja yuyeHbIX B pa3BUTHE OUOIOTHH,
yKa3aB Y4€HOI0, BpeMEHHOM nepuo 1 paboThl HaJl OTKPHITHEM U JJaiiTe KpaTKyro

XapPaKTCPUCTHUKY OTKPBITUSA, UCIIOJIE3YS MaTCpHUal J'IeKI.IPIﬁ, y‘-IC6HI/II(a, HWHBIC UICTOYHHUKHU

nH(pOpMaLNH.

Tabmuia — Bkimaa yaeHbIX B pa3BUTHE OMOJIOTHH

VYyeHsii

BpemenHnoli nepuon Kpatkas xapakrepucTtuka paboThl y4€HOTO
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Kputepun onieHUBaHMs 3a1aHUS:

“5” - TabiuLa BBIIOJHEHA B IIOJIHOM 00bEME

“4” - B X0/1€ 3aMOJTHCHUS TAOJIUIBI MaTEPHAIl OTPAKEH HE MOJTHOCTHIO, UMEIOTCS
HE3HAYUTEJIbHbIE HETOUHOCTH, HEA0YEThI

“3” - B X0/1€ 3aI0JHEHHS TaOIHUIIBI MaTEpUal OTPaskeH HE MOTHOCTHIO, UMEIOTCS
3HAYUTENIbHbIE HETOUHOCTH, HEJJOUETHI

“2” - Tabnuua otpaxkaet MeHee 50% marepuasa UM HE BHIIOJTHEHA

2. Pa3pa0oTrka JeHTBhl BpeMeHH

HasBanune teMbI OHTOreHes KUBOTHBIX U YEJIOBEKA

Pe3y.111>TaT oﬁyqem/m o TeMe OnuceiBaTh CTaJuH1 OHTOI'CHEC3a X XUBOTHBIX U YCJIOBCKA

O01ue KoMIeTeHIUH OK 02, OK 04

®opMyIHMPOBKA 3aJaHUSI: CO3/IAliTe JIGHTY BPEMEHH, OTPAXKAIOLIYIO 3TaIlbl
OHTOT'€HE3a OT/AEJIbHON IPYMIIbl )KUBOTHBIX WK YEJIOBEKA C KPATKON XapaKTEPUCTUKOM.
Ha3zBanus craamii JOJKHBI OBITH PACIIONOKEHBI B XPOHOJIOTMUECKOM MOPS/IKE, OCHAIEHBI
KpaTKUM ONMCAHWEM OCHOBHBIX U3MEHEHUH, IPUIIOKEHBl PUCYHKHU. 3aJJaHUE BBIIIOJIIHIETCS B
MaJlbIX Tpynnax (3-4 denoBeka)

3. Pa3pafoTka MEHTAJILHON KAPThI

HazBanue Tembl CrpoeHue opranusma

OnuceIBaTh CTPOCHUC 1 B3AaUMOCBA3b qacTen

Pe3yabTaT 00yuenusi mo teme
MHOT'OKJIETOYHOI'O OpraHu3Ma

O01mme KOMIETEHIIUH OK 02, OK 04

®opMyJIMPpOBKA 3a/IaHMSI: COCTaBbTE MEHTAJbHBIE KapThl MO KiIaccU(UKANU
TKaHEH, OpraHoB M CUCTEM OpraHoB. B kapTe oTpas3ure OCOOEHHOCTH CTPOEHUs, (QYHKIUN
00bekTOB. BBl MOkeTe 00BeAUHATH OOBEKTHI MO BBIMOJHAEMONW (QYHKIIUHA WM TI0 CHCTEME
OpraHoB.

[Tpu BBITOTHEHUH CTYIEHTHI pacTpeleNsIFOTCS Ha Mayible Tpynmsl (1Mo 2-3 4enoBeka).
3amanue sBIseTCs  NPOQECCHOHATBHO-OPHEHTUPOBAaHHBIM. CTylIeHThl, oOydarouiuecs
npodeccun/crnenuanbHOCTH CBSI3aHHONW € 00beKTOM Hu3yueHus ‘“‘Pactenus’” pa3palaThIBarOT
MEHTAJbHYI0 KapTy IO CTPOCHHMIO OpraHM3Ma pacTeHUil (IpymImbl MOXHO pa3JelIuTh IO
OTJeNlaM PACTEHUN: MOXOBHJHBIEC, IUIAYHOBHJHBIE, XBOILIEBUIHBIC, MMANIOPOTHUKOBUIHBIE,
roJIOCEMEHHBIE, TOKphIToceMeHHbIe). CTyneHThl, oOyuatomuecs: npodeccun/cnennanbHOCTH
CBSA3aHHON ¢ 00BekTOM wm3ydeHus ‘“JKuBOTHBIE” pa3padaThIBAlOT MEHTAIBHYIO KapTy IO
CTPOCHHUIO OpraHM3Ma >KHBOTHBIX (IPYNIIBI MOXXHO pa3z[eluTh MO THIAM U Kiaccam
KUBOTHBIX. THIBI: KAIIEYHONOJIOCTHBIE, IIJIOCKHE YE€PBU, KPYTJIble YePBU, KOJIbYAThIE YEPBH,
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MOJUTIOCKH, 4YjeHHCTOoHOrue. Kiaccel: XpsieBble pbIObI, Jonacrenepsie pblObl, ampuoum,

IIPECMBIKAIOIIECH,

IITUIE,

MJICKOITUTAIOIIINE).

CryneHTsl,

oOyyJaroruecs

npodeccun/CnenuaIbHOCTH CBSI3aHHOM ¢ 00bekToM u3yueHus ‘“YUenmoBek™ pa3zpabaThIBaIOT
MEHTAJIBHYIO KapTy [0 CTPOCHHUIO OPraHu3Ma YesIOBEKa.
IIpu pazpaboTke peKOMEHyEM HCII0Jb30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

WM IPYroro HUHCTPYMEHTA Ul CO3JaHUsl MEHTAIbHBIX KapT.
[Ipumep yacTh MEHTAIILHOM KapThI:

CepaAEeYHO-COCYAMCTaA CUCTEMA

Ny esom,

H{eAyAOYHO-KMILEYHBIA TPAKT

Kpurepun onieHuBaHNsI MEHTAIBHON KApTHI:
«5» - 8-9 6a10B; «4» - 7 6a/10B; «3» - 5 6aJ10B

KEMLLEYHNK

ABEHAOUATMNEPCTHAA KMIWKa

3 6as1a 2 bas1a 1 a1
Coaepxanue Nudopmanus Nudopmanus WNudopmanus
IIpeJICTaBJICHA B Ipe/ICTaBjIeHa, HO IpEeJCTaBICHA
MIOJTHOM 00beMe UMEIOTCSI HETOYHOCTH | YaCTUYHO
I'padmueckoe MHorocrynenuaras MHorocrynenuaras [Ipocroit «mmayqox»
odopmieHHe KapThl | KapTa ¢ J00aBJICHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcnonb3oBanue
pPa3HBIX IBETOB HA
OIIPENEIEHHBIX
BETBSIX.

JlekcHuko-
rpaMMaTu4yecKoe
opopmiieHue

Kapra He conepxut
OIIUOOK M OITEYaTOK

Kapra e conepxur
rpyObIX
rpaMMaTHYECKUX
OIINOOK WA
OIEYaTOK, KOTOPBIE
OBl OTBJICKAIN
BHMMAaHHWE YUTATEIIS
OT COJIEPIKAHMS

Kapra cogepxut tak
MHOTO IpyOBIX
rpaMMaTHYECKHX
OIMMOOK 1 OTICYaTOK,
4TO €€ COiepKaHHE
TPYIHO
BOCIIPUHHUMAETCS

4. PaspaboTtka rioccapus

HasBanune TeMbI

OCHOBHBIE TTOHSITHS T€HETUKHU

Pe3yabTaTr 00yyeHust mo reme

OnuceBaTh 3aKOHOMECPHOCTHU HACJICACTBCHHOCTHU U
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N3MCHYMUBOCTHU
O01mme kKoMneTeHINHA OK 02

®opMyJIMPOBKA 33JaHUSI: COCTABbTE TJIOCCAPUI C ONpeesIeHUsAMHU 110 TeMe ~OCHOBHbIE
MOHATHSI TEHETHKA , UCIIOJIb3Ysl MaTepUaJbl JIEKIUi, yueOHUKHU, CIIOBAPH.

IIpumepHbIii NepeyeHb TEPMUHOB:

AnbTepHaTUBHBIE IPU3HAKU
AnnenpHbIC T€HBI
HeannennHBIC T€HBI
JIOMUHAHTHBIN TPU3HAK
PeneccuBHbIM npu3HaK
['oMO3UTOTHBIN OpraHu3M
I'eTepo3uroTHeI Opranusm
I'enotun

denoTHI

JluruOpuiHOE CKpeIuBaHUE
Yucrasg mTuHAS

I'ubpun

HacnengcrBeHHOCTD
M3MeHYnBOCTh
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2.1.2. 3ananus, HanpaBJIeHHbIe HAa (JOPMHUPOBaHHE WM NIPOBEPKY 3HAHUMH

1. DpoHTAJBHBINH 0NIPOC

HazBanue Tembl HcTopus 3BOIOLMOHHOTO YUEHUs

XapaKTepI/ISOBaTb MMPEAIOCHUIKA U IBUXKYIIHUEC CHIIBI

Pe3yabTaT 00y4yeHus o Teme
BO3HUKHOBCHU MHOF006paBI/I$I BUI0B

O01ue KoMIeTeHIUH OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONIPOCY
KaxoBbl cuiibHbIE 1 ca0ble CTOPOHBI CUCTEMBbI oprannyeckoro mupa K. Jlunnes?
ChopmynupyiiTe OCHOBHBIE TTOJIOXKEHUS IBOMOIIMOHHOM Teopuu XK. b. Jlamapka.
[lepeunciure npeanoOCHIIKY BOSHUKHOBEHUS TApBUHU3MA
Hepe‘-II/ICJII/ITe OCHOBHBIEC TTOJIOKESHUSI CHHTETUUECKOM TCOPHH SBOJIOLUA

el A

Kpurepnn onenuBanus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKHi WK ¢ rpyObIMH OIIMOKaMH

«2» - OTBET HEBEPHBIN WIIK OTCYTCTBYET

2. [HoaroroBka ycTHBIX COOOLIEHUI C Mpe3eHTalueil

Ha3Banue teMbI I'eneTuka ueoBeka

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBEHHOCTH 1
U3MCHYHNBOCTH
OHpC,Z[CJ'IHTB BO3MOXHO€ BOBHMKHOBCHUC
HACJICACTBCHHBIX IIPHU3HAKOB

PesyabTaT 00yuenus mo teme

O01mue KOMIeTeHIUH OK 01, OK 02

®opMyIHPOBKA 3aJaHUS: TIOATOTOBBTE YCTHOE COOOIICHHUE U MPE3EHTALUIO 00 OHOM
HaCJIe/ICTBEHHOM 3a00yieBaHuH U3 repeyns. PaboTa BeImonHseTCs B apax. B cTpykrype
COOOIIEHHUS U PEe3EeHTAUN HEOOXOAUMO OTPA3UTh:
1. Ha3Banue 3aboneBaHust
2. Tunwusanus 3a001€BaHUsS
a. A)reHoMHoe / TeHHOE / IOJUT€HHOE / XPOMOCOMHOE
b. B) ayrocoMHO-OMHHAHTHOE / @yTOCOMHO-PEIIECCUBHOE / CIICTUIEHHOE C
MOJIOM
3. CymHocTh MyTanuu (Ha KIETOYHOM YPOBHE)
4. Kinuaudeckue mposBICHUS 3a00JI€BaHM
5. Yacrora BcTpeyaeMoCTH
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6. JlmarHoctuka
7. HcrouyHuku uHOOpMAIUH.

IIpumepHbIii IepeYeHb HACIEACTBEHHBIX 3200/1eBAHNI YeJI0BeKa

Cunapom DHrenbmMaHa
MykoBuCHHA03

Cungpom ITupcona
Cungpowm JlayHa,
Cunnpom KnaitHdenbrepa,
Cungpom llepemeBckoro-
Tepnepa,

ocouakrwnE

Yek-auCT 1J19 OLIEHKH nmpe3ceHTanuu

OI_[eHI/ITC MMPE3CHTAIMIO 110 CIACAYIOIIUM KPpUTCPUAM!

7. Cunapom DxaBapica,

8. CHHIPOM «KOIIAYbETO KPUKa»
9. CeprnoBUIHOKIIETOYHAS AHEMHUS
10. HeitpopubpomaTos

11. JlanbTOHU3M

12. T'emodunus

13. ®enunkeToHypHs

DJIEMEHTBI COJIepKaHUs

Hanuune | OtcyrcTBue

TuTynbHbIN cHaiig

Hazsanue 3a0o0ieBanns

N

Cepaenust 00 aBTopax

JlaHa moJiHast TUIIM3AIKS 3a00JICBaHUS

ITokazana CYITHOCTb MyTallun

BlWIN|P P

OrnucaHbl KTUHUYECKHE MTPOSBICHUS
3200J1€BaHNA

VkazaHa 4acToTa BCTPCHACMOCTDb

Onucana IUarHoCTHUKa

YKa3aHbl HCTOYHUKU HHPOPMALIUU

Co0bu1to/1eHne eIMHOT0 CTUJISI TPE3EHTAluU

©|o|~|o o

Marepuan Obl1 HHTEpECEeH

10 Marepuan Obl 1oJie3eH

IIIkana nepeoaa 6a/1J10B B 0TMETKY

12-11 GammoB - «5»

10 - 8 6amnoB - «4»

7-6 0amoB -«3»

Menee 6 6aI0B T OTCYTCTBHE PAOOTHI - «2»

IlOHOJIHI/ITeJIbHLIe CBCACHHUA IJIA MpemoaaBaTeJis.

B nensax nzbexxanue MoBTOPEHUsS TEM MPE3EHTAIUH, MPETOaBaTEI0 PEKOMEHTYETCsI
pacnpenenuTbh KOHKPETHbIE TEMbI CPEIU TPy yYaluXcsl.

3. OneHnnBaemMasi JUCKYCCHSA

Ha3BaHue Tembl buocdepa - rmodbanpHast SKoNOrnyYecKas cucTeMa

PesynbTaT 00yueHus mo teme

OnuceIBaTh CBS3b MEKy OPTaHU3MOM M CPEION €ro

oouTanus
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YcTanaBiIMBAaTh CBSI3b MEXIY CTPYKTypamu Ouochepsl

O01mme KoMIeTeH I OK 01, OK 02, OK 07

IIpuMepHbIii NepeyeHb BONPOCOB K OLIEHHBAEMOM IMCKYCCHH

1. T'nobanpHoOe moTemieHue: MuQ Win peaabHOoCcTh? YUTO BaM U3BECTHO O JAHHOM
aprneann? Kakue ¢pakThl CyIecTBOBAHUS MIIM OTCYTCTBHS INI00ATBHOTO MOTETIIICHUS
BAaM U3BECTHBI?

2. OObsacHuTe, Kakue (aKkTOpbl OrPAaHUYUBAIOT PACIIPOCTPAHEHHE KU3HHU B aTMOCdepe,
nutocdepe, ruapochepe.

3. Kak M0OXHO 0XapaKTepr30BaTh HCTOPUIECCKHE U3MEHEHHUS POJI YEJIOBEKa B
ouocdepe?

4. B uéM cOCTOUT LIECHHOCTh OXpaHbl OropazHoobpasusi? UTo NpuBOIUT K COKPAIICHUIO
Ouonorudeckoro pasHoodpasusa? [loueMy 11 uenoBeyecTBa BaXKHO HE JOIMYCTHUTh
obenHeHus OuopasHooOpasus?

Kpurepun onenuBanus:

«5» — AKTUBHOE y4acTHE B JUCKYCCHM. BBICKa3bIBaHHME COOTBETCTBYET 3aJaHHOW TEME,
XapaKTepu3yeTcs BbICOKOM HMH(POPMATUBHOCTBIO W  OPUTMHAJIBHOCTBIO, apPTryMEHTHI
MOJIKPEIICHbI YOeUTEIbHBIMU IPUMEPAMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4yacTHE B JAHUCKyccuu. Jlomyckaercs HE3HAuuTEeJIbHOE
OTKJIOHEHHE OT TEMBbl JUCKYCCHU. BbICKa3plBAHME HOCUT OTYaCTH TPUBHAIBHBIN,
ITIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI OAKPEIUIEHB! IPUMEPAMH.

«3» — IlaccuBHOE ydacTHe B JUCKYCCHM. DBBICKa3bIBaHHE XapaKTEpU3YETCs HHU3KON
MH(OPMATUBHOCTBIO, CTEPEOTUIHOCTBIO, HE OTPa)KaeT IOJHOTO MOHMMAHHS TEMbI
JTUCKYCCHH. ApryMeHThI chopMynupoBaHbl aOCTpakTHO. [IpruMepbl OTCYTCTBYIOT.

«2» - [laccuBHOE ydacTue B JUCKycCHU. BbICKa3blBaHHWE HE COOTBETCTBYET 3aJaHHON TEMe,
OTCYTCTBYIOT apI'yMEHTBHI B M0JIb3Y KaKOW-T1M00 TOYKHU 3pEHUSI.

JlonoJiHUTe/IbHBIE CBeIeHUs IJI IIpenoaaBaTeis.

Jickyccuio MoiepupyeT npernoaaBaresb. B Hauane quckyccuu OH 3a/1aeT CIIyIIaTessm
HECKOJIBKO KITFOUEBBIX OCTPBIX BOMPOCOB, MOOYK/asi X BCTYNUTH B 00cyxeHue. [lanee
MTOCTENEHHO B XOJI€ IUCKYCCHH O0CYKIal0TCsI BCE TTOCTABJICHHBIE BOIIPOCHI, yYaCTHUKHU
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O0cy:xaeHue 1o BONpocam JeKIHU

Ha3Banue TeMbl JKuzuenHsIit nkn kinetku. Mutos. Meio3
Pe3yabTaT 00y4yeHus mo reme XapakTepu30BaTh )KM3HEHHBIN ITUKJT KJIETKH
OO0nrue KoMneTeHINH OK 02, OK 04

IIpumepHBbIii IepeYeHb BONPOCOB J1JIs1 00CYK/IEeHUSA
1. Kakue n3MeHeHUs B KJIETKE NPEAIIECTBYIOT IEICHUIO?
2. OxapaxtepuszyiTe (a3pl MUTO3a U KpaTKO pPACCKaKUTE, KaK MPOUCXOAUT ITOT
IIpoLecc.
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3. B uyem 3axirouaercs OMOIOrMUECKOE 3HAYUEHUE MUTO3a?
4, Yem Mel03 oTIInYaeTcss OT MUTO3a?
5. B yeM 3axirouaercs OMOIOrMUeCKOe 3HaYEHHE MeH03a?
5. Tect
HasBanune TeMbI B3aumonelictBrue reHoB
OnuchIBaTh 3aKOHOMEPHOCTH HACJICACTBEHHOCTH U
N3MEHYUBOCTH
Pe3yabTaT 00yuenusi mo teme Onpenenarbh BEpOATHOCTb BOSHUKHOBEHUS
HAaCJEACTBEHHBIX MPU3HAKOB P PA3IMUHBIX
B3aUMOJIEUCTBUAX T€HOB
OO0mue KOMNeTeHIHH OK 01, OK 02

IIpumep TecToBoro 3aganus
K B3auMozieliCTBUSIM alljIeNIbHBIX T€HOB HE OTHOCST:
1) snucTas, monuMepuro, MOIUGUIIUpPYIOIIee TEHCTBHUE TCHOB
2) KoomepaIuio, MHOKECTBEHHBIH ajienn3m
3) CBepXIOMHUHUPOBAHKE, KOMIVIEMEHTAPHOCTh
4) KOIOMMHHUPOBaHUE, IPOMEKYTOUHOE JOMUHUPOBAHUE
[IposiBieHue y TreTepo3uroT MNPU3HAKOB, JETEPMUHUPYEMBIX JBYMS aJlIEISIMU
HabroAaeTCs Mpu:
1) cBepX1IOMMHUPOBAHUU
2) snucTase
3) KOAOMUHUPOBAHUU
4) onmumepuu
HacnenoBanue yeTBepToi TpyIIibl KPOBU OTHOCAT K THITY B3aUMOJAECUCTBHUS:
1) KoIOMHHHpOBaHHE
2) cBEpXIOMMHHUPOBaHHE
3) moiHOEe TOMUHUPOBAHHE
4) mpoMeXyTOYHOE TOMUHUPOBAHUE
HacnenoBanue IIMHIIMIUIOBOM OKpPAacKW Yy KPOJMKOB KOHTPOJHUPYETCS TpeMms
amtensmu: A,a u ah. Kaxxgas ocoOb SBIISIETCS HOCUTENIEM TOJIBKO JIBYX M3 HUX. JTO
IIpUMep:
1) KOMIUUIEMEHTapHOCTH
2) Koomepanuu
3) MHOKECTBEHHOTO aJuIeTu3Ma
4) nonumepuu
[losiBieHne HOBOOOpPa30BaHMU MpPU COBMECTHOM JEHCTBUU JBYX JIOMHUHAHTHBIX
HEaJUIENIbHBIX T'€HOB, KOIZla B TOMO3UIOTHOM WJIM B T€TEPO3UTOTHOM COCTOSIHUM
pa3BUBAETCS HOBBIM NPU3HAK, HAOIIOAAETCS MPU:
1) koMIIIEMEHTAPHOCTH
2) Koorepaiuu
3) NOJHOM TOMMHHUPOBAHUH
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4) nelicTBUM reHOB-MOAU(PHUKATOPOB
6. Eciu onuH JOMUHAHTHBIN I'eH MOAABISAET JIEHCTBUE IPYroro JOMHUHAHTHOIO I'eHa, TO
- 3TO NpUMED:
1) peueccuBHOro 3MMCTa3a
2) noiMMepuu
3) JOMMHAHTHOTI'O 3MUCTa3a
4) MHOKECTBEHHOT'0 aJUIEIU3Ma

Howmep Bonpoca [IpaBuibHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3ananus, HanpaBJieHHbIe HA (JOpMUPOBaHUE YMEHH U HABBIKOB

1. JlaGopaTopHas pa6ora
JlaboparopHasi pabota Ha BbIOOp MO MHHH Tpymmam: «BiusHue TemmepaTypbl Ha
pocrta u (1)H3I/IOJ'IOFI/ILIGCKYIO AKTUBHOCTL POKIKCBBIX KIICTOK»; «Bmusane YIJIEBOJOB Ha
pocta M (PU3MOIOTHYECKYIO aKTUBHOCTh IPOACKEBBIX KIETOK»; «CoYeTaHHOE BIIMSHUE
TEMIICPATYPHI U YIJICBOJOB HAa pOCTa U (1)I/ISI/IOJ'[OFI/I‘-I€CKYIO AKTUBHOCTB APOJKIKEBBIX KIICTOK»

Oo6opynoBanue Japoparopum M PpadouYMx MecT JadOpPaTOPUM: MUKPOCKOIIHI,
CeKyHIOMEp, TOHOMETp, JlabopaTropHass mocyna (MpoOUpPKH, IOJACTaBKU Ui IMPOOHPOK,
MUHIETHI, MECOK, CTYIKH C MEeCTUKaMH, MpeIMEeTHble U IMOKPOBHBIE CTEKJIA, CTEKJISHHbBIE
NAJIOYKH, TMpernapoBalbHble WUIJbl, (UIbTpOBaNbHAs Oymara (cajageTku), CTaKaHbl)
TUIEPTOHUYECKUN pacTBOp XJopuaa Hatrpus, 3%-HbIi pacTBOp NEpOKCHAA BOJIOPOAA,
pacTBop Hoja B HOAMCTOM KajlMH, INIMIEPUH, KIIyOHH KapTodess, JTUCT 3JI0/1en KaHa/ICKO,
10J] pAOMHBI OOBIKHOBEHHOW (pAOMHBI MJIM TOMAaTa), JYK pernyaThlid, pa3BelleHHbIE B BOJE
JIPOKAKH).

[TpuBenem mpumep gabopaTopHOil pabOTHI

Ha3BaHue Tembl CtpyKTypHO-(pYHKIMOHATIbHAS OPTaHU3aLUs KIETOK

PaznuuaTh cylecTBeHHbIE IPU3HAKU CTPOCHUS KIETOK
PesynbTaT 00yueHus mo teme OpPraHU3MOB Pa3HbIX LAPCTB KUBOM NPUPOIBI
ITpoBoIUTH HAOIIOEHHUE KIIETOUHBIX CTPYKTYpP U UX
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W3MEHEHUH € MTOMOUIBI0 MUKPOCKONA

O01mme kKoMneTeHINHA

OK 01, OK 02, OK 04

JlaboparopHas pabota «CTpoeHHE paCTUTEIBHOM, )KUBOTHOW, TPUOHOMN KIETKI

! !CJ'IB [ZaGOTBIZ 3aKpCIUTh YMCHHUEC I'OTOBUTh MHUKPOIIPEIIAPAThI U paCCMAaTpUBaTh UX IO
MHKPOCKOIIOM, HAXOAUTb 0COOEHHOCTHU CTPOCHUS KIICTOK pa3IMYHbIX OPTraHU3MOB,

CpaBHUBATh UX MEXIy COOOM.

1.Bonipockl 1 Jonycka K Ha6ODaTODHOﬁ pa60Te.

1. Ha3oBHTE OCHOBHBIE YaCTH MUKPOCKOIIA M OTUIINTE X (PYHKINH.
2. Yro Takoe mpeIMeTHOE U IOKPOBHOE cTekya? J[js uero OHM Hy>KHBbI?
3. Ilepeuncnure OCHOBHBIE IPaBUIA PAOOTHI C MUKPOCKOIIOM.

2.IIpoBeaecHNE ONBLITOB

OO6opynoBaHue U nocyaa

Matepuaibl U peakTHUBbI

. MUKpOCKOIIBI

1.Bona

. Hpe,[[MeTHLIe " ITOKPOBHBIC CTCKJIA

2. Pa3BenieHHBIE B BOJIC IPOXIKH

. CTeKJITHHBIE TTaJIOYKHU

3. JIyk pernuatsrit

. Crakaubl

. dunbpTpoBasibHAsE Oymara (canderka)

N[N | B [W|N|—

. CTepuIbHBIN MIMaTelNb

AJNTOpUTM ITPOBEACHUS pabOTHI

BOHpOCBI " 3aJaHUA

e 1. U3yueHue cCTpOEHHS] PACTUTEIbLHOM
KJIeTKH
1.1. CHATB C BHYTpEeHHEH MOBEPXHOCTH MICUCTOMN
YEIIYH JIYKOBHUIBI TOHKYIO ILUIEHKY — 3IHUAECPMY;
e 1.2. [loMecTUTh KyCOYEK SMUIEPMBI HA
IIPEAMETHOE CTEKJIO B KAIUIIO BOJBI;
e 1.3. HakpbITh O0BEKT HOKPOBHBIM
CTEKIIOM;
e 1.4, PaccMOTpETh KIIETKH SMHUIEPMBI MO/
pa3IMYHBIM YBEINYEHUEM MUKPOCKOIIA

Omnpenenure Gopmy KIETOK,

e Haiigute sapo, Bakyoau, 0007104YKy
KJICTKHU.

e 3apucyiiTe HECKOJIBKO KJIETOK
AMUAEPMBI, 0003HAUNB HA PUCYHKE:
[IUTOILIIA3MY, PO, BAaKyOJIH,
000JI0YKY KIIETKH

2. U3y4eHue CTPOCHUS )KMBOTHOM KJIETKH

2.1. IIpoBecTH CTEPUIBHBIM LINATENIEM C JETKUM
Ha)XMMOM 110 HEOY WIIH 110 JIeCHaM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HaKPBITh €€ MOKPOBHBIM CTEKIIOM;

2.3. PaccMoTpeTh npenapar npu 60J1b110M
YBEJTUYCHUH C IPUKPBITON aradparMoi
KOHJIEHCATOopa.

PaccMmoTpuTe Ha KOHUMKE TIMTATENs B
KareJibKe CIIOHBI CIYIIEHHbIE KIIETKH
AMUTEIHS
PaccmoTpuTe Ha npenaparte oTAeIbHbIE
KPYIHBIC UTOCKUE KJIETKU HEMPaBUIBLHOM
¢dbopmbl. Bonbinas 4acTh KIETOK MEPTBEIE,
M03TOMY B HUX XOPOILIO 3aMETHO SAPO.

e 3apucyiiTe HECKOJIbKO KJIETOK,

0003HaYbTe SJIPO U [UTOILIAZMY.

3. M3yuenne cTpoeHNst KJIETKH APOKIKei

Haligure qpoxKeByrO KIETKY,
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(rpuoBI) paccMoTpeTh ee popMy U OTJENIbHBIC
3.1. ITomecTUTD CTEKIIHHON NAJIOYKON KaILIIO YacTH.
pacTBOpa ¢ APOXKKAMU HA TPEIMETHOE CTEKJIO; 3apucyiTe HECKOJIbKO KIIETOK, CACIailTe

3.2. HakpbITh €€ TOKPOBHBIM CTEKJIOM. Eciiu ecTh | moamnucwu.
U3JIMIIKY JKAJKOCTH, YAJTUTE €€ C IOMOIIbIO
bunsTpoBasIbHON Oymaru (candeTkn);

3.3. PaccmoTpeTh mpenapar 1moj MUKPOCKOIIOM

HToroBasi KOHTPOJILHAS YACTh J1a00PATOPHOI Pa00Thl (BHINOJHUTH NMCbMEHHO):
1. U3 Kakux OCHOBHBIX YacTeW COCTOUT Jito0ast KieTka?
2. Yro o0miero nMeeTcsi B CTPOCHUH PACTUTEIIBHON U )KHBOTHOM KIIETOK?
3. UeM pazauyaroTCs 3TH KJIETKU?
4. Yem 0OBICHUTD, YTO, OyAyUH YCTPOCHHBIMU 10 €AMHOMY ILJIaHy, KJIETKU BECbMa
pa3Ho00pa3Hbl 10 popme U pazmepam?
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2. IIpakTHKO-OPHMEHTHPOBAHHbIE PacYeTHbIE 3aIaHUS

Ha3Banue Tembl [Tonynsnus, cooO1ecTBa, 3KOCUCTEMBI
OnuceIBaTh CBA3b MEXKIY OPraHU3MOM U CPEIOH €T0
Pe3yabTar 00y4yeHusi mo reme oOuTaHus
YcTaHaBIMBaTh CBA3b CTPYKTYPBI U CBOKMCTB DKOCUCTEM
O0mue KoMIeTeHIUH OK 01, OK 02, OK 07

Ha3Banue 3ananus: Pacyer cpoka ucYepnaHusi IPUPOJHBIX PecypcoB

®abyma: Pa3BuTHE 4YeEIOBEUECKOrO OOINEeCTBA HEBO3MOXKHO 0€3 B3aUMOJCHCTBHUS C
npupooil. J[o HEKOTOpOro BpeMEHU OTpUUATEIbHBIE MOCIEACTBUSA XO3SMCTBEHHOM W HMHOU
JESATEIbHOCTH  4Y€JOBEKa  KOMIIEHCHPOBAIM  CIIOCOOHOCTBIO  IPUPOJHBIX  CHUCTEM K
caMoBoccTaHOBiIeHMI0. Ho Kk cepeanHe JBaaLaTroro CTOJETUS CUTYyalMsl W3MEHUJIACK!
OKpY’Karollas IPUPOJHAs CPesia y’Ke HE B COCTOSIHUM KOMIIEHCUPOBATh MOJHOCTBIO MOCIIEICTBUS
BO3/JICICTBUSl POCTAa YMCIIEHHOCTH JIIOJIEW U PpacCHIMpEHUs MPOU3BOJACTBA. 3arpsi3HEHbI BOJa,
BO3/lyX, pPacT€HMs, BBINAJAIOT KUCJIOTHBIE  JOXKAW, SPO3Us  BBIBOAUT IOYBBI U
CEJIbCKOXO035HCTBEHHOT0 000pOTa, MOJIIPHBIE JIbJbI TAIOT U3-3a MOTEIUIEHUS KIMMAaTa, UCYE3at0T
MHOTHE BHUIbl KUBOTHBIX U DPACTEHUI, HaceleHHE MPHOOpeTaeT XpPOHHUYECKHE 3a0oJeBaHUS,
pactér cMmeptHOCTh. CyIEeCTBYIONMIME CEeYac WHTEHCHBHOCTHh AHTPOIMOTCHHOTO BO3JIEHCTBHS
BEJIET HAIly [JIAHETY K UCTOLLEHUIO U IETPaIalliH.

3ananue: OIEHUTE CPOK HCYEpIIaHUs IPUPOJIHOTO pecypca, €CiIu HU3BECTEH YPOBEHb
noOBIUM pecypca B TEKyLIEM Trojay, a HoTpebJeHHe pecypcoB B MOCIEAYIOUIUE Tojbl Oyaer
BO3pacTaTh C 3aJaHHON CKOPOCTBIO MPHUPOCTa €XKEroJHoro morpediienus. Kakoil mpupomaHbii
pecypc UMeeT caMblil JOJATHM CPOK UCUEPIIaEMOCTH U KaKOW — HAMMEHbIIUI?

WNudopmanus, HeoOXoaumas AJ1s perIeHus:

Tabmuma 1

Pecypc 3amac pecypca Q, | Hobbrua pecypca q, [TpupocT o6bema
MJIpI. T MJIPJ T /TOJL noTpeodyeHus
pecypca TP, % B rog

Kamennslii yroap 6800 3,9 2
[Tpupoansrii ra3 280 1,7 15

Hedts 250 3,5 2
XKeneso 12000 0,79 2,5
dochop 40 0,023 1,8

Menp 0,60 0,008 1,7
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Huak 0,24 0,006 1,3
CauHel 0,15 0,004 2,2
AroMuHUR 12 0,016 1,6
Ypan 300 0,2 2

I[J'IH pacdcTa BOCIIOJIb30BaTbHCA Q)OPMYJIOI‘/'I CYMMBI HJICHOB psAaa reOMeTqueCKOﬁ IIporpeccuun

o = i) 1)e )

100
rae Q — 3amac pecypcoB, q — rojoBasi 100s14a pecypca, TP — npupoct norpebienus pecypcea, t —

YHUCJIO JICT.

JlorapudmupoBanue BblpaxkeHUs s Q maer cienyroomylo (GopMmyiny s pacdera Cpoka
ucuepnaHus pecypca

QTP
_ ln(q_100)+1 2
A eRiay @
100
3. Pemienue 3agau
Ha3zBaHue Tembl 3aKOHOMEPHOCTH HACJIEIOBAHHMS

OnuceIBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTHU U
U3MCHYNBOCTH
Pe3y.m,TaT Oﬁy‘IEHI/Iﬂ Imo TeMe OHpeI[eJ'IHTL BCPOATHOCTE BO3BHUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB IIPpU MOHO-, IH1-,
HOJ'II/IFI/I6pI/II[HOM 1 aHAJIMBUPYIOUICM CKPCIINBAHUU

O0mue KOMIeTEeHIUU OK 02, OK 04

DopMyTHpOBKaA 3aJaHUs: PEIIUTE 3a7a4H, COCTABUB CXEMBI CKPEIIMBAHUS

3ananue sBisgeTcs NPodecCHOHATbHO-OPUEHTUPOBAHHBIM. 3ajaud Jjs CTYIEHTOB
no0MparoTcs B COOTBETCTBUH ¢ 00beKTOM M3ydeHus “‘Pacrenus”, “JKusotHbie” nim “Yemnosek™.
[Ipumep 3anmay Ans CTyAEHTOB, o0y4aronecs Ipodeccuu/cnenualbHOCTH CBSI3aHHOM C
00BeKTOM H3ydeHus “Yenosek™:
3amaya 1. YV dyenmoBeka adbOMHHU3M M CHOCOOHOCTH HMPEUMYILECTBEHHO BIIAJETh JIEBOU
PYKOI — pelleCCUBHBIE NIPU3HAKH, HACIEAYIOIMECS HE3aBUCUMO. KaKoBbI T€HOTUIIBI pOIUTENEH
C HOPMaJIbHOW MUTMEHTAIlMEeW W BIIAJCIONIUX TMPABOW PYKOH, €CIM Yy HUX POJUIICS peOEHOK
QIBOMHOC U JieBIa?
3anaya 2. Y yenoBeka MpaBOPyKOCTb JOMUHUPYET HaJ JIEBOPYKOCTHIO, KAPETJIa30CTh Hajl
roiyoornazocteio. ['omy0Ooriasslii mpaBiia >KEHWICS Ha Kaperyiazoil mpasiie. Y HUX POIHIOCH
JIBOE JIeTeH — Kaperiasblil JieBIla W Trojiyooriasbiii mpasma. OT BTOpOro Opaka 3TOTO Ke
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MY>KYMHBl C Kaperia3ol mpaBIION pOAMUIOCH [€BATh KaperjiasblX JeTei, OKa3aBIIMXCS
npasiaMu. OnpeaenuTh TEHOTHITB MYXYHHBI M 00CHX KCHIIIH.

3amaua 3. YV Iletn u Camm kapue 11asza, a y ux cecTpbl Mamu — roiayosie. Mama 3Tux
JIeTe TonyOoriaszas, XOTsS €€ POAWTENN MMENu Kapue ria3a. Kakoil mpusHak TOMUHHpYET?
Kaxkoii nBet a3 y nanel? Hanummre reHOTUIIbI BCEX NEPEYMCIICHHBIX JIMII.

Kpurepuu oneHuBaHuUsA

“5” - Bce OTBETHI BEPHBI

“4” - nomyIeHa ojiHa OIMOKa

“3” - momymieHsl 2 ONIHOKH

“2” nonymeHsl 3 u 6osee omMOOK WK paboTa HE BBIMOJIHEHA

4. Keiic Ha anau3 nHgopmManmnu

Ha3Banue TemMbl buorexHonoruu B MeauIMHE U hapMaIiuu
AHaM3UPOBATh STUYECKUE ACTIEKThI COBPEMEHHBIX
Pe3yabTaT 00yueHnus no reme HCCIICIOBAHUI B 001aCTH OMOTEXHOJIOTHUH U
FEHETUYCCKHUX TCXHOJIOTHI
O0mue KoMIeTeHIUU OK 01, OK 02, OK 04

Kelicbl HCTONb3yIOTCS B Ka4eCTBE OIICHOYHOI'O MEPOIPHUATHS B pasznaeine 5 “buonorus B
JKU3HU, KOTOPBIN SBIIAETCS NMPUKIAAHBIM MOJYJIEM U COCTOMT U3 ABYX uacTeil. Tema 5.17
“BHOTEXHOJIOTUN B JKU3HHM KaXKJOT0” M3Yy4aloTCsS HE3aBHCHMO OT Mpodeccuii/crennaibHoCTel
oOydJaromuxcsi, TemMa 2 sBiIsSeTcs MNpoPEeCcCHOHATBHO HANpPABICHHOW € TOAOUpAIOTCS B
3aBUCHUMOCTH M MPOQeCcCHOHAIBHOIN HAPaBICHHOCTH.

[Tpusenem npumep keiica k Teme 5.2.1. “buoTtexHonornu B Meaunuue u papmanun’

dopMynHpoOBKa 3aJaHUS:

buorexHomoruss — KOMIUIEKCHAsi HayKa, HampaBlieHHas Ha TIOJy4eHHE IIeJIEBOTO
OPOAYyKTa, C TIOMOIIbI0O OHOOOBEKTOB MHUKPOOHOTO, PACTUTENBHOTO U  KHUBOTHOTO
MIPOMCXOXKICHHUS.

MenunuHckass OMOTEXHONOTUSI — OTpacib, e KOTOPO CO3JaHHE TUArHOCTHYECKHX,
MPOPUIAKTUYECKUX M JICUEOHBIX TMPENapaToB, OHA H3y4yaeT BO3MOXKHOCTH HCIOJIb30BAHUS
MUKpPOOPTaHU3MOB, [IJISl TOJYYE€HHUS aMHHOKHCIOT, BUTAMHHOB, ()EPMEHTOB, aHTUOMOTHUKOB,
OpTraHUYECKUX KHUCIIOT.

CaxapHnbiii 1uabeT — 9T0 3a00eBaHre OOMEHa BEIIECTB, IPU KOTOPOM B OpraHH3Me HE
XBaTaeT WHCYJIMHA, a B KPOBHU TMOBBIIIAETCS cojJepkanue caxapa. CojepkaHue caxapa B KpOBH
HEOO0XO0UMO ISl HOPMAIILHOTO ()YHKITHOHUPOBAHUSI KJIETOK. VIHCYIMH, KOTOPBI BhIpaOaThIBAET
MO/DKENTyI0YHasT Keye3a, 00ecreuynBaeT NPOHUKHOBEHHE TJIIOKO3bl B KJIETKH, HO WHOTIA
MPOUCXOIUT COOM BBIPAOOTKM MHCYIMHA W KJIETKa HE MOJy4aeT HEOOXOJUMOro MUTAaHHS, a
caxap HaKalIMBAaeTCsl B KPOBU. DTO MPUBOJIUT K BOSHMKHOBEHHMIO CaxapHOTO AuabeTa pa3HbIX
TUTIOB, OJIMH U3 KOTOPBIX SIBJISIETCS MHCYJIMHO3aBUCUMBIM. [Ipu Takom Tumne caxapHoro auabera
3a00JICBIINI TOJDKEH BCIO KU3HDb BBOJAUTH Ce0€ MHBEKITUU MHCYIHHA.

[To manueiM ctatuictuku, B 2014 r. KomudecTBO OONBHBIX caxapHbIM AHA0ETOB B
Poccuiickoii denepanun cocraBmino 387 muH denoBek. [0 HEKOTOpPHIM JaHHBIM 3Ta IHUpa
KaX]IbIi roJ] yBenuuuBaercs Ha 5%.
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3ananue: HaWAUTE U MPOAHATM3UPYHTE Pa3IMYHbIe UCTOUHUKH UHPOpMAIUK (HaydHas U
yueOHO-Hay4yHas JIMTepaTypa, CPEACTBa MAacCOBOM MH(OpManuu, ceth MHTEpHET U Apyrue) mo
TeMe Keiica. OTBeThTE Ha BONPOC HA OCHOBE HaWACHHBIX MAaHHbIX: C dYeM CBs3aH POCT
3a0071€Ba€MOCTH ~ CaxapHbIM JIUa0ETOM Cpeld B3POCIOr0 HACEICHHUS U OMOJIOKCHHE
3a0oneBanus?  Kakue Mepbl NpoPMIAKTHKU caxapHOro auadera MOXKHO pealii30BaTh B
IIOBCEIHEBHOM KM3HU KaxaoMy U3 Hac? Kak pa3BuBaioch MpoU3BOICTBO MHCYIMHA U C KAKUMHU
STUYECKHUMH HOPMaMHU IIPHU STOM CTAIKUBAINCh YUEHbIE?

[ToaroroBeTe YCTHOE COOOIIEHUE C MPE3eHTalUEl, B KOTOPOM HEOOXOAUMO OTPa3UTh:

1. CaxapHbIii T1abeT — MPUINHBI, CAMIITOMBI, JHATHOCTUKA U JICUCHUE;

2. PacnpocTtpaHeHHOCTh caxapHOro Auadera Cpeau HaceleHHUsS CBOETO perhuoHa 3a
NOCJIEeTHUE TPH T'oJa, MPOAHATN3NPOBAB HAYYHBIC MyOIMKAMK M CTAaTHCTUYECKYI0 OTYETHOCTh
(B ToM uncie otueTsl ['ocymapcTBEHHOTO peecTpa caxapHoro quabera);

3. PacmipocTpaHeHHOCTH caxapHOro nuadera cpeam HaceneHus Poccuiickoi denepannu
3a TOCIEAHME TpPU TrojJa, MPOAHAIM3UPOBAB HAyuyHble MYOJMKAIMM M CTATUCTUYECKYIO
OTUYETHOCTH (B TOM YMCIIE OTUYETHI [ 0cyaapCcTBEHHOr0 peecTpa caxapHoro quabera);

4. IlpeanonaraeMple TPUYUHBI U3MEHEHHUsT 3a00JIEBAEMOCTH CaxXxapHbIM JAHA0ETOM U UX
000CHOBaHHE;

5. Bo3mMokHbIE TPODUITAKTUIECKIE MEPOTIPUSITHS;

4. MeTo/1bl IOTY4YEHUS UHCYJINHA;

5. Otpa3ure 3TUYECKUE ACIEKThl MCIIOJNb30BaHUSI OMOTEXHOJOTUM IpPU NPOU3BOJICTBE
UHCYJIMHA.

Jlst co3anms KaueCTBEHHOM Mpe3eHTaIllui He0OX0AUMO COONI0IATh Psiji TpeOOBaHMIA:

OO0mue 1. TlpesenTamus qo/KHA HAYMHATHCS C TUTYJIBHOTO Claiiia, rie

TpeOoBaHUS yKa3bIBAETCs TeMa, CBEACHHS 00 aBTOPE U T.II.

2. Ha cnaiinax HCOOXOAMMO pa3MeIaTh TOJIBKO TE3UCHI, KITFOUECBHIC

CIIOBa, rpaduuecKre MaTepralbl (CXeMbl, pUCYHKH, TaOIHIIbI, POTO

U T.IL).

Hcnonb30Bath eAMHBINA CTUIBE OQOPMIICHUS.

4. KonnyecTBO CIaioB MOJDKHO OBITH TOCTATOYHBIM JIJISI PACKPBITHUS
TeMBI, HO He Oojee 20-TH.

w

[pudTtsr 1. Crenmyer ucnonap30BaTh CTaHIAPTHBIC, IMIMPOKO PACIIPOCTPAHECHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;

2. Pa3mep mpudra U1 3aroJoOBKOB — HEe MeHee 24, /uis uHpOopMaluu
He MeHee 18.

3. He pexomeHayeTcst HCIIONB30BaTh pa3HbIE TUIBI MIPU(PTOB B OAHOM
MPE3CHTAIHH.

4. Jlna BbieneHuss WHPOPMALMU CIEAYET HCIOIb30BaTh KUPHBIN
mpuQT, KypCUB WU TIOAYEPKUBAHUE.

5. He 310ynorpe0asTh MpONMCHBIMU OYKBaMHU.

®oH 1. XKenarenbHO HCTONB30BATh OJTHOTOHHBIA (OH HEAPKUX MACTENbHBIX
TOHOB.
2. Jlns ¢hoHa IpeArnodTUTENHHBI XOJIOIHBIC TOHA.
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HUcnionp3oBanue 1. Ha omHom cnaiime pexkOMEHAyeTCs HCIOJIb30BaTh He Ooiiee 3-X
IIBCTa IIBECTOB: OOAWH IJIA (bOHa, OJUH AJIAg 3arojioOBKa, OJWH AJId TCKCTA.

2. L[J'Iﬂ (bOHa M TCKCTa UCII0JIb30BaTh KOHTPACTHLIC IIBETA.

[IpencraBnenne 1. PexomeHayeTcs UCHOIb30BATH KOPOTKHE CIIOBA U PEJIOKEHUSL.
uHpopManun 2. MuHMUMH3HPOBATH KOJINYECTBO IIPEIJIOT OB, Hapeumii,
[IpUIaraTeabHbIX.

3. 3aronoBKH OJHKHBI IPUBJIEKATh BHUMAHHUE ayJUTOPHH.

O0Bem He crouT 3amoiHsATh OOMH CJAi] CHUIIKOM OOJBIIMM 00OBEMOM
uHpopmanuu uH(OpPMAIIUHU: JIIOJU MOTYT €IMHOBPEMEHHO 3allOMHUTH HE 0ojiee Tpex
(haKTOB, BBIBOJIOB, OTIPE/ICIICHH.

5. YueOHO-ucci1e10BaTENbCKUN IPOEKT

Ha3zBanune TemMbl buoskonorndyeckuit 3KCIIEpUMEHT

[IpoBoaNTH OMO3KOJOTUUECKHUM SKCTIEPUMEHT
[TnanupoBaTh GMOIKOJOTHUECKUI SKCIIEPUMEHT
PesyabTaT 00yueHnus mo reme NHTepnpeTupoBaTh pe3yiabTaThl IPOBEAECHHOTO
OMO’KOJIOIrMUYECKOT0 HIKCIIEPUMEHTA C UCIOJIb30BAHUEM

KOJIMYECTBEHHBIX METOJIOB

O0mue KoMIeTeHIUU OK 01, OK 02, OK 04, OK 07

Y4eOHO-HcCae10BaTeNbCKUM  MPOEKT  SIBIAETCS  OCHOBHBIM ~ CHOCOOOM  OLIGHKH
pe3yapTaToB 00y4YeHHUs, CPOPMUPOBAHHBIX Yy OOydYalOIIMXCS B XOJ€ OCBOCHHUS pazzena 6
“bHO’KOJIOTMYECKUE UCCIEA0BAHNS .

Cpeau paznuyHBIX TEXHOJIOTHI MPOEKTHOE 00ydyeHHe 00JafaeT psSAoM IPEUMYIIECTB:
no3BojsieT  oOyyaromeMycs — CaMOCTOATENbHO  (IpW  KOHCYJIBTaTHMBHOM  MOAJEpPKKE
npenojaBaresis) 100bIBaTh 3HAaHUS, padoTas ¢ MHOIOYMCIIEHHBIMH HUCTOYHUKAMU MH(pOpMaluy,
npubopamMu U J1a0OpaTOpHBIM OOOPYIOBaHMEM, M OJHOBPEMEHHO B JIEJIOBOM OOLIEHHM C
OJIHOTPYIITHUKAMH Pa3BUBATh KOMMYHHUKATHUBHbIE YMEHHUS U HABBIKU.

s yaeOHO-MCCIe10BaTeNbCKOTO MPOEKTa B paMKax OMoJoruM HauOoJjiee ONTHMalbHa
rpynnosast popma paboThl HaJl IPOEKTOM.

Tembl  yueOHO-MCCIIEOBATENBCKOTO  MPOEKTa, MPUBEJCHHbIE  HIKE,  SBISIOTCS
MPUMEPHBIMU U MOTYT OBITH MOJEPHU3HPOBAHBI MO/ PErHOHATIbHBIE OCOOEHHOCTH U C YYETOM
MOJy4aeMoi yyamuMucs npodeccueit (CrennanbHOCThIO):

[TpumepHbIe TEMATHKU y4€OHO-UCCIIEI0BATEIBCKOTO IPOEKTA!

1. Ouenka kauecTBa aTMOCc(hepHOro BO3IyXa

2. OreHka KauecTBa MOYB METO/I0M (PUTOTECTHPOBAHUS

3. OrmeHka Ka4ecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPTaHOJICTITHYSCKAM H
(U3UKO-XMMHUYECKUM CBOICTBaM

4. Bnusuaue [TAB Ha pocT U pa3BUTHE CEMSH BBICIIUX PACTEHHN

5. BnusHHe coneBoro 3arpsi3HEHHs Ha pOCT U pa3BUTHE CEMSIH BBICIINX PacTEHUH.

CrtpykTypa yueOHO-HCCIe10BAaTENbCKOTO TPOEKTA BKIIOYAET MATh OCHOBHBIX 3Tarla.

OcCHOBHBIE IIard NEpBOrO 3Tala BBHIOJHEHUS IMPOEKTa: OOOCHOBAHHE AKTYalbHOCTU
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BbIOpaHHOW TEMbl, BBISBIEHHUE MPOOJIEMBbl HCCIeqoBaHMs, (OPMYIUPOBAHUE THUIOTE3bI,
MOCTAHOBKA IIEJIM M 33]la4 MCCIICIOBaHMS, BEIOOP METOJIOB UCCIIEIOBAHUS, BEIOOP TOUEK 0TOOpa
npo0d Ha TEpPpUTOPUHU HCCIENOBaHUS, ompesesieHne (GopMbl MpEACTaBICHUS PE3YJIbTaTOB
UCCIICIOBaHMS, OTIPEJICICHUE 3TANIOB U COCTABIICHHE TIaHA MCCIICIOBAHUS.

Bropoit stan Bkiroyaer B ceOs MOATOTOBKY HEOOXOIMMOW TOCYAbl M MaTepuana JUis
HKCIEPUMEHTA, IIPOBEICHUE IKCIIEPUMEHTA, IIEPHOANYECKYIO IPOBEPKA TEUCHHS IKCIIEPUMEHTA/
cOop MaTepuasia B BBIOpaHHBIX TOYKaX 0TOOpa mpoo.

B mepwoxm Tperbero dTama MpOBEACHUS ~ OMOAKOJOTHYECKOTO  MCCIIEOBaHUS,
oOyuJaromuecs MoJiy4aroT MepBUYHbIC SKCIIEPUMEHTANIbHBIEC IaHHBIE, IPOBOJISAT CTATUCTUUYECKYIO
00pabOTKy MOJTYYEHHBIX MAHHBIX, MPOBOIAT AHAIN3 PA3IMYHBIX HCTOUYHUKOB HH(pOpPMAIUM B
paMKax TeMbI POEKTa.

Ha gerBepTom sTame, o0yyaromuecs: BBISBISIOT 3aKOHOMEPHOCTH MEKIY HCCIIETYEMBIMH
o0BeKTaMu, MpoleccaMu U SBICHUSMHU, QOPMYIUPYIOT BBIBOABI M pa3padaThIBAlOT MPOTHO3BI,
IPOBOJAT OICHKY KayecTBa HCCIEIyeMOro OOBEKTa IO pe3yiabTaraM OHMOIKOIOTHYECKOTO
aHanm3a.

Ha 3aBepmiatomiem 3tane npoBoauTcs ohGopMIIeHHE Pe3yabTaTOB BBIMOJIHEHUS y4EOHO-
HCCIIEIOBATEIBCKOTO MPOEKTa B COOTBETCTBHH C 33JaHHBIMU TPEOOBAHMUSMHU U IPEICTABICHHE
pE3yNbTAaTOB HA 3aIUTE MPOCKTA.

[lpuBenem mnpuMep ONUCAHUS OSTANOB BBIIOJHEHHS Yy4eOHO-MCCIIEAOBATEIHCKOTO
MPOEKTA:

VBaxaemble cryaeHTbl! B paMkax mnpoekta BaM HEOOXOJUMO HPOMTH ISATH 3TaIloOB
paboThl Hax y4yeOHO-UCCIIEOBATEILCKUM MPOEKTOM OT BBIOOpa TEMBI A0 MyOIMYHOM 3alUTHI
MOJTy4EHHOTO pe3ysIbTara.

Ha nepBom stane:

- copmupoBaTh KOMaHy poeKTa (2-3 yeraoBeka);

- BbIOpaTh TeMy yueOHO-HCCIIe10BaTEIbCKOIO IPOEKTa;

- 000CHOBaTh aKTyaJIHbHOCTh BEIOPAHHOM TEMBI;

- BBIIBUTb IIPOOJIEMBI HCCIEI0BaHUsA, COPMYTUPOBATH TUIIOTESY;

- momo0paTh METOMBI HCCIIEAOBAHUS B paMKaX CBOETO MPOEKTa;

- BbIOpaTh TOYKH 0TOOpa MPoO HAa TEPPUTOPUH HCCIIEJOBAHUS

- chopMyIHpOBATH IENU U 33]]a4d HCCIIeIOBAHNUS;

- COCTaBUTH IIJIaHA HCCIIEIOBAHUS.

Ha Bropowm srarme:

- MOJrOTOBUTH HEOOXOJUMYIO MOCYy U MaTepHaia Ui SKCIepUMEHTa;

- TIPOBECTH HKCIEPUMEHTA, IEPHOAMYECKH ITPOBEPSISL €ro TeUeHue (pH
JUINTEJIbHOW TTOCTAaHOBKE OMbITa)/ coOpaTh MaTepuall B BBIOPAaHHBIX TOUKaX
otbopa mpoo.

Ha tperbem sramne:

- TIONyYHUThH NEPBUYHBIE SKCIIEPUMEHTAILHBIC TaHHBIE;

- TPOBECTU CTATUCTHUYECKYIO 00pabOTKY MOTYUYEHHBIX IaHHBIX;

Ha gyeTBepTom arare:

- BBISIBUTb 3aKOHOMEPHOCTH,

- chopMyIHpOBATh BEIBOBI M JATh MMPOTHO3 FIJTH OI[EHKY Ka4eCTBa HCCIIETyEeMOTO
00BEKTa MO pe3ybTaTaM OMOIKOJIOTHIECKOTO aHAIN3A.

Ha 3aBepmiaroniem srare:

- 0(OpPMUTH PE3yNIbTAThI BHITOJHEHHS Y4eOHO-HUCCIIEI0BATEIBCKOTO MIPOEKTa B
COOTBETCTBUH C 33JJaHHBIMH TPEOOBaHUSIMH,

- TMOJTOTOBUTH YCTHOE COOOILEHHE U MPE3EHTALIUIO;
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- OpeaAcCTaBUTH PE3YJIbTAaThbl BBIIIOJIHCHUA y‘le6H0-I/ICCJ'ICI[OBaTeJ'IBCKOFO IIPOCKTa HA
3aluTe.

IIpuMep BBINOIHEHUS IPOEKTA!

HazBanue mnpoekrta: OlleHKa KayecTBa aTMOC(EpPHOro BO3AyXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpoGsiema mcciaeqoBaHMs: ONpEIEICHUE MCTOUHUKOB 3arpsA3HEHUs BO3JyXa Ha
TEPPUTOPUU HACEIEHHOI'O IYHKTa Ha OCHOBaHUM IIPOBEICHMS HKCIIPECC-OLEHKU KadyecTBa
BO3/lyXa II0O COCTOSIHUIO XBOM COCHBI OOBIKHOBEHHOW C OIIpeNeJIEHHEM Kiacca 3arpsi3HEHMs
BO3/yXa.

Leab mnpoexkTa: oONpenenuTb 30HBl Pa3HOW CTENEHM 3arpsA3HEHUs, C YyKa3aHHEM
MCTOYHUKA (MICTOYHUKOB) 3arpsiI3HEHUSI.

3amayu npoekra:

1. BbiOpaTh TEppUTOpUIO HCCIIEN0BAHUS U TOUKU 0TOOpa MaTepuaa;

2. IIpoBecTu OLIEHKY NOBPEXACHUS U YChIXaHUS XBOU;

3. Onpenenuts Kiacc 3arpsi3HEHHs BO3yXa;

4. Pa3paboTaTth KapTy 3arpsi3HEHHs BO3JyXa, Ha KOTOPOH OTMETHTh 30HBI DPAa3HOM
CTETICHU 3arpsi3HeHUs BO3/1yXa U UCTOYHHUKH 3arps3HEHUS;

5. IloaroroBuTh U MyOIMYHO 3AIIUTUTH PE3YIbTAThl IPOEKTA B KOMaH/IE.

Pe3yabTaT npoekTHOM padoThl 00y4ar0Ierocs:

Kapra crenenu 3arpsi3HEHHOCTH aTMOC(EPHOro BO3/lyXa Ha TEPPUTOPUU UCCIIETOBAHUS C
yKa3aHHEM UCTOYHUKOB 3arpsi3HEHMSI; IPE3CHTALMsl Pe3yIbTaTOB UCCIIEJOBAHUS.

®opma npeacTaBiieHUs: pe3yJbTaTOB POEKTHON pPadoThI:

3amuTa NpoeKTa C UCIOJIB30BAHUEM CPEJCTB BU3YAIU3ALMH U JJEMOHCTPALIMN TPOAYKTA.

BoinosiHeHHe npoekTa:

Bonpocsl 1J1s1 A0mMycKa K NPOEKTHOM padore
1. ChopmynupoBath 1elb INIAHUPYEMOT0 SKCIIEpUMEHTA.

2. Kakue nokasareny UCTOJIb3YIOTCs I OLIEHKH KadecTBa aTMOC(epHOro Bo3ayxa 1o
COCTOSTHUIO XBOHU.

3. Kakue UCTOYHMKY 3arpsi3HEHNs: aTMOC(EpPHOTro BO3/1yXa €CTh B BallleM pailoHEe MPOKUBAHMSL.
4. IlepedncianTb OCHOBHBIE 3TAIIbI OMPEIEICHHS YUCTOThI aTMOC(HEPHOTO BO3AYyXa M0
COCTOSTHUIO XBOH.

5. Kakue kiiaccel MOBpEKICHHS XBOU HCIIONb3YIOTCS B JAHHOW MeToIuKe?

6. Ilepeuncinre 1 0XapakTEpU3yUTE KIIACCHI YCHIXAHMSI XBOM.

7. Kakue kiiaccel 3arpsi3HeHUs] BO3AyXa BbIACISAIOT?

8. Onummre npaBuiia 0TOOpa MaTepHara.

9. Kakne 3arpsi3HUTENN BBI3BIBAIOT IOBPEKICHUS XBOU?

10. Kak onpeaenuTs NpoaoKUTEIbHOCTD XKU3HH (MaKCUMaJIbHbIN BO3pacT) XBOU?

11. Ot 4ero 3aBUCHUT BBIOOP PACCTOSIHUS MEXAY TOUKAMU HCCIeA0BaHNA?

12. XBo10 Kakoro rojia He00X0AUMO coOpaTh AJIsl MPOBEACHUS OLIEHKU COCTOSIHUS
atMocdepHoro Bo3ayxa?

Dralbl MpoBeIeHUs PabOTHI:
1. IToaroToBUTEIBHBII:
- BBIOOP TEPPHUTOPHH U TOUYCK UCCIICIOBAHHS,
- cOop marepuana;
2. KamepanpHas 00paboTka cOOpaHHOTO MaTepHaa.
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1. BeiOpaTh TOUKHM UccienoBanus, mpuMepHO 4 — 5. ToOYKM JOJDKHBI HAXOUTCS Ha OJTHOU
JUHUYU 110 MEpE yJaJeHus OT MOTEHIMAIbHOTO UCTOYHUKA 3arpsi3HEHUs B Ballled MECTHOCTU —
HACEJIGHHOTO TMYHKTA, MPOMBIIIJICHHOTO MPEANpUATUS WIM aBTOMaructpaiu. JKemareiabHO
pacmoiaraTth TOYKH [0 JIMHUHU MPEOOIaaloNuX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCHUT MOTEHLUAIbHBIE 3arPA3HSIONINE BEIECTBA.

Paccrosinre Mexy TOYKaMH 3aBUCUT OT MOIIIHOCTH MCTOYHMKA 3arpsizHeHus. Eciau 3t1o
OOJBIION HACENEHHBII NYHKT C MPOMBIIUICHHBIMU MPEANPUATHIMH U MHOTOYHUCICHHBIM
ABTOTPAHCIIOPTOM, TO PACCTOSIHHUE MEXIY TOYKaMHU MOTYT OBITh B Tpenenax | KM (IanbHss
ioniaika OyAeT yaaieHa oT ropoja Ha 5 kM). Eciiu 910 HeGonbIas KoTenbHasl, TO pacCTOSHUE
MEXy rromaakamMu MoxeT coctaBiath 400 — 800 metpoB. Ecnm 3To aBTOTpacca, To 20 — 200
METPOB (B 3aBUCUMOCTHU OT IMOTOKA aBTOTPAHCIIOPTA).

2. B xax 011 Touke 00cie0BaHNs HE0OX0IUMO 0TOOpaTh MOJIOAbIE 1€PEBbS, BHICOTOM 1 -
1,5 M ¢ 6OKOBBEIMH IOOEraMH He MeHee 8.

3. Omnwmcarh BBITONTAHHOCTh YYacTKa, NPUCBOMB COOTBETCTByromwmii Oamn (1 —
BBITANITBIBAHUS HET; 2 — BBITONTAHBI TPOIBI; 3 — OCTAJI0Ch HEMHOTO TPaBbl BOKPYT JIEPEBLEB; 4 —
HET HU TPaBbl, HU KycTapHUUYKOB). [Ipu BBITONTAaHHOCTU TEPPUTOPHH, OLIEHHBaeMOM Oaimamu 3
WiH 4 olleHKa aTMoc(epHOro 3arpsi3HEHUS HE BO3MOXKHA.

4. Ha BpIcOTE CBOETO pocTa codpaTh ¢ Kaxkaoro aepena (1 mepeBo B oaHO# Touke) mo 30
XBOMHOK (cymMMapHO 150 XxBOMHOK). XBOMHKH JOJIKHBI OBITH B BO3pacTe 2 JIET, TO €CTh HaJ0
OpaTh 00pa3Ibl XBOU € TOOErOB BTOPOTO IO/ KU3HU — JIJIsl BCEX TOYEK OJMHAKOBO puc. 1.

bokoBEE MobErH

R _-"- 2 » B g — mouxH

ocepol nmober
1 roga

ocepoi mober
2rona
oceBoH mober
3roma

Puc.1. Yactu BeTBU XBOWHOTO JiepeBa ciaysKalire OMOMHIMKATOpaMu

5. OLEeHUTh MPOJOIDKUTENLHOCTh JKM3HH XBOM Ha BETBH, C KOTOPOWM OTOHMparoTcs
XBOWHKH, ITO OXBOCHHBIM Y4aCTKaM OCCBBIX Mo0EeroB B COOTBETCTBUH C PUCYHKOM 2.

[TonHbI BO3pAacT XBOM OMPEENSIETCS YUCIOM yYAaCTKOB OCEBBIX MOOEroB C MOJHOCTHIO
COXpPaHEHHOM XBOEH ILTIOC JI0JI1 COXPAHEHHOW XBOU Ha CIICIYIOIIEM 32 HUM YYacTKe.
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0,5 1 1, 2 2,5 3 35 k!

Puc. 2. Cxema onpeneneHus: npoaoIKUTEILHOCTH KU3HU XBOU COCHBI

6. [IpoOy ¢ kaxa0i TOYKHU HAZ0 MOMECTUTh B OTJENbHBIN MakeT (Jyylle OyMa)KHbIN) U

Cpa3dy noAnucarb €ro (YKaSLIBaeTCH Jara, TOYKa 0T6opa; CTCIICHb BBITONITAHHOCTHU YYA4CTKa,

MPOIOJDKUTEIHLHOCTD KU3HU XBOU Ha BETKE, OTKYy/1a O€pYTCsl XBOMHKH).

2. IIpoBeeHue oNbITOB

2.1. AJIFOpI/ITM onpeaecjacHud KJIacCoB MOBPEKICHUA U YCBIXaHUA XBOU

O6opynoBaHue u mocyjaa

Marepuana

1. Jlyma 1. XBos

COCHBI B Bo3pacrte 2 jeT, He MeHee 30 mTyk

2. JIuneilika UM MUJJTUMETpOBasi Oymara

A.]'Il"OpI/ITM MpPpOBECIACHUSA ONIbBITA

BOl'[pOCI)I H 3a1aHuA

1. OcMOTpeTh XBOIO MTPH ITOMOIIH JIYTIBI.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOIIUE
KJIACChI MO MPU3HAKAM MOBPEXKIACHUS U YCHIXaHUS
COIJIACHO OLIEHOYHOM Tabnue 1 u pucyHky 1.

3. [loxcunTaTh KOJIMYECTBO MOBPEXKIEHHBIX
XBOMHOK B KaJKJJOM KJIaccCe.

4. [logcunTaTh KOJTUYECTBO XBOMHOK C
MIPU3HAKaMU yChIXaHHUs IO KJlaccaM.

1. 3aHecTy JaHHBIC 11O KOJUYECTBY
MOBPEKICHHBIX XBOMHOK B Ta0NIHUILy 2.

2. 3aHecTy JaHHBIE IO KOJTUYECTBY
XBOMHOK C TIPU3HAKAMH YCHIXaHUS B
Tabnuiry 3.

2. PaccunTath MpoLEHT NOBPEXKIEHHBIX U
XBOWHOK C TIPU3HAKAMH YCBIXaHUS
OTHOCHUTEIBHO O0IIET0 KOJUYECTBa
coOpaHHBIX XBOWHOK.

Onenounas TadaumIa

Tabmuma 1

Ouemca MOBPEKICHUA U YCBIXaHUA XBOU

Kuacce mospe:xxnenus | Buabl noBpexneHnil XBon
/ KJIacC yChIXaHUA

XapakTepucTHKA YChIXaHUSI XBOH
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KIT1/KV 1 XBOMHKA 0€3 MATEH Her cyxux yyacTkoB
KII2/KVY 1 XBOMHKA HeOopImM | HeT cyxux y4acTkoB
YHCJIOM MEJIKUX MATEH
KII3/KVY 2 XBouHKA C OOJBIINM YHCIOM | YCOX KOHYHUK 2-5 MM
YEPHBIX ¥ JKEITHIX MATEH
-/KY 3 - Vcoxna 1/3 XBOUHKH
-/KY 4 - Vcoxiio 0oree ITOJOBUHBI XBOWHKH
VI BCSI XBOMHKA JKEJITast U cyxasi

Knaccel nmospexneHus (HEXpO3kI)

Kiacchl yCRIXaHHuSA

Puc. 3. Knnaccel moBpex/1€HUS U YCHIXaHUS XBOH
3. OopaboTka pe3yJabTaTOB ONBITOB

Tabmauma 2
OmnpenesieHne Kjacca NOBpPeKACHUSI XBOU
Kitace KIT'1 KIT 2 KIT 3
MOBPEKICHUS
XBOH
Howmep XBOUHKHU 0€3 MATeH XBOWHKH € HEOOIBIIUM XBOUWHKA ¢ OONBIIUM
JiepeBa YUCIIOM MEJIKUX TSTEH YUCIIOM YEPHBIX U
JKENTHIX MSATEH
TIT. % T % IIT. %
1
2
3
Mecro
oTbopa
Marepuaia
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BBIBO,I[Z - % XBOMHOK — 663 IIATCH, Ha % HC60J’IBIHOC YUCJIIO MCIKUX IISITCH

JKEJITOTO LIBETA, y % MHOTO IATEH 10 Bcel juymHe. TakuM 00pazom, JOMUHUPYET KJ1acc
MOBPEXKJACHUS XBOM.

Tabmuua 3
OmnpenesieHne Kaacca yCbIXaHUsSI XBOU
Knacc KV 1 KY 2 KV 3 KV 4
MOBPEXICHU
sl XBOU
Howmep Y XBOWHKHU HET Y coxX KOHUHK Ycoxna 1/3 Ycoxio 6onee
JiepeBa CyXHX YYaCTKOB XBOWHKH Ha 2-5 XBOUHKHU MTOJIOBUHBI
MM XBOMHKH WJIU BCS
XBOMHKA JKeJTas u
cyxas
T % IIT. % 1T % IIT. %
1
2
3
Mecto
oTbopa
Marepuana
BeiBoa: % XBOMHOK OTCYTCTBYIOT CYXH€ YYacCTKH, Y % ycoX KOHUYMK XBOUHKH, Y
% ycoxjia TpeTh XBOWUHKH, % XBOMHOK — TIOJIHOCTBIO cyxue. Takum oOpazom,
JOMUHUPYET __ KJIACC MOBPEXJICHUS XBOU.

CrenaiiTe BBIBOJI O YUCTOTE BO3/1yXa Ha UCCIEAYyEMOM TeppuTopuu no tadnuue 4.
Knacc unctoTsl Bo3ayxa onpezensercs Npu NepeceyeHnt Kilacca MOBPEXKACHUS XBOU Ha
moderax 2 roaa XM3H1u 1 MaKCUMAJIbHOT'O BO3pacTa XBOU Ha BCTKE.

Tabmuma 4.
OmnpenesieHue KJjaacca 3arpsi3HeHUs1 BO31yXa
MaxkcuMajibHBIA Kaacc noBpexxaennsi XBou Ha noderax 2-rorojaa :Ku3Hu
BO3PacT XBOH 1 2 3
4 I -1l Il
3 I Il " —1v
2 ] Il v
2 — v V-V
1 — v V- VI
1 — — Vi
VYcnoBubie 0003HAUCHUs Kiacca 3arps3HeHus Bo3ayxa: | — wmaeanmpHO umcteiid; I —

yucthiid; [I1 — oTHOCHTENBHO YnCTHIN («HOpMay); IV — 3arpsi3HeHHBIH («TpeBora»); V — IpsA3HbIHA

(«omacHo»); VI — oueHb Tps3HBIN («BpeIHOY), ( — ) HE BO3MOXKHBIE COUETaHUSI.

4. 3aepmarmomuii 3Tan: Pa3paboTka KapThl CTENEHU 3arps3HEHHOCTH aTMOC(EpPHOIro
BO3/lyXa HAa TEPPUTOPUHU HCCIEIAOBAHUS C yKa3aHWEM HCTOYHHKOB 3arps3HEHUS; MPE3ECHTAIs
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pe3ynbTaToB HccaenoBanus. [loaroroBka ycTHOro cooOUIeHUS U MPE3EHTAIMH 110 pe3yibTaTaM
MIPOBEICHHOTO UCCIICIOBAHUSI.

TpeOoBaHMsI K YCTHOMY COOOIIEHUIO:

— MPOJIOJDKUTENBHOCTE: 70 10 MuH;

— CTPYKTYpa: KpaTKasi aKTyaJIbHOCTh HUCCIIEIOBaHUs, TUIIOTe3a, 1eNb, 3aa4i, OOBEKTHI U
METO/Ibl, IOJIyYE€HHBIE PE3YJIbTAThl U UX 00CYXIeHUE (IPEACTAaBIECHUE POLYKTA), BHIBOJIBI.

TpeOoBaHMs K CTPYKTYpPe NpPe3eHTAIlUN:

1.

oo

6.
7.

TutynpHbld  cnaii;. B BepxHeld wacTtu crnaiija  HE0OXOIUMO  OTpPa3UTh
uHpopmanuo 00 o00pa3oBaTeNbHON OpraHuM3aluy, B KOTOPOH IPOBOIWIOCH
uccienoBanve. B 1eHTpanbHONW wYacTH cllaiifie ykasbplBaeTcs TeMa YydeOHo-
UCCIIEI0BATEIbCKOIO IMPOEKTa. B HIDKHEH YacTH CIpaBa yKa3blBAIOTCS YUYACTHUKHU
IIPOEKTA, BHINOIHSIBIINE PaOOTY;

AKTYyalbHOCTB;

I'mmioTesa, 11enp, 3373491,

OObeKkTsl U METOJbl HCcleAoBaHUsA (MOTyT ObITh Pa3OUTHI Ha JBa claiiza u
Oouiee);

Pesynbrarel uccnenoBanuil. Moryr ObITh NpPEACTaBIEHB B BHJIE€ PUCYHKOB,
rpaduxoB, ¢ororpaduii, TabIUI, KOTOpbIE JOJKHBI HMETh CKBO3HYIO
HyMEpAaIHIO U Ha3BaHUE. KOJIMYECTBO CJIAiI0B 3aBUCUT OT 00beMa MaTepuasa, HO
HE JIOJDKHO IIPUBBIIIATh OTBEJCHHOTO BPEMEHUM Ha coollieHue. MOXHO
IPEJICTaBIISITh MaTepHUall HE B IOJTHOM 00BbEME, a TOJIBKO CaMbl Ba)KHbIE MOMEHTHI;
BrIBOIBI;

3axmrountenbHbii (“biaronapro 3a BHuManue” unu “Cnacu0o 3a BHUMaHHUE ).

Jlns co3anus KaueCTBEHHOM Mpe3eHTaIlui He0OX0AUMO COOII0IATh Psiji TpeOOBaHMIA:

OO0mue 5. IlpeseHTanus 10KHA HAYMHATHCS C TUTYJIBHOTO Cllaija, rae
TpeOoBaHUS yKa3bIBAETCs TeMa, CBEACHHS 00 aBTOPE U T.II.
6. Ha crnaiinax HEOOXOAMMO pa3MemaTh TOIBKO TE3HCHI, KITFOUEBHIC
CIIOBa, rpaduuecKre MaTepralbl (CXeMbl, PUCYHKH, TaONIHUIIbI, (HOTO
U T.IL).
7. Vcmonb30BaTh €IUHBINA CTHIIb OOPMIICHHUSL.
8. KommuecTBo cimaii7ioB TOMKHO OBITH JOCTATOYHBIM JIJISI PACKPBITHS
TeMBbI, HO He 6osee 20-TH.
[pudTer 6. Cnemyer MCHOIB30BaTh CTAHAAPTHBIC, IMUPOKO PACIPOCTPAHCHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;
7. Pa3mep mpudra st 3arooBKOB — He MeHee 24, amns uHbopMauu
He MeHee 18.
8. He pexomeHyeTcst UCMONB30BAaTh pa3HbIe TUIBI MIPU(TOB B OJHOM
MIPE3CHTAIINH.
9. Jlns BeImeneHuss WHPOPMAIUHU CIIEyeT HCHOIb30BaTh JKUPHBIN
mpudT, KypCUB WM ITOTYEPKUBAHUE.
10. He 3m0ynoTpe6iaTh NpONUCHBIMU OYKBaMH.
don 3. JKenaTebHO MCIOJBL30BATh OJHOTOHHBIN (DOH HEIPKUX MACTEIBHBIX

TOHOB.
4. Jlns ¢poHa MpeArnovTUTENbHBI XOJIOAHbIE TOHA.
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HUcnionp3oBanue 3. Ha omHoM cmaiine pekOMEHIyeTCs HCIOJIb30BaTh He Oonee 3-x
IIBCTa IIBECTOB: OOAWH IJIA (bOHa, OJUH AJId 3arojJioBKa, OJWH OJ1d TCKCTA.

4, L[J'Iﬂ (bOHa M TCKCTa UCII0JIb30BaTh KOHTPACTHLIC IIBETA.

[IpencraBnenne 4. PexoMeHayeTcs UCMOJIb30BaTh KOPOTKUE CIIOBA U IPEIJIOKEHHS.
uHpopManun 5. MuHuMH3NpPOBaATH KOJINYECTBO IIPEIJIOT OB, Hapeumii,
IIPWJIAraTeabHbIX.
6. 3aronoBKH OJHKHBI IPUBJICKATh BHUMAHHUE ayJUTOPUU.
O6Bem He crout 3amonHATe OOUH chaill ciaMIIKOM OOJbIIMM 00BEMOM
uH(popMaluu uHPOpPMALIUKU: JIOAW MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE Ooiee Tpex

(hakTOB, BBIBOJIOB, ONIPECIICHHH. -

2.2. OueHo4HbIe cPpeACTBA PY0eKHOr0 (TEeMAaTHYECKOI0) KOHTPOJIS 10 JUCIHUILIMHE
«buoJsiorus»

PyOexHbIi KOHTPOJIb IO AUCHUIUINHE «BHOJIOTHS» TMPOBOAUTCS B (JOpME KOHTPOIBHBIX
paboT Ha OTHENBHBIX 3aHATHUSAX IMOCJE 3aBEPIICHUS HU3YYEHHs MEPBOTrO, BTOPOTO, TPETHEro U
YeTBEpTOro pasnenon. Ilocie 3aBepieHus maToro pasjaena pyoexHbli KOHTPOJIb IPOBOAUTCS B
dopMe 3ammMTHl Keiica: MpeNCTaBICHHs] PE3yJIbTAaTOB pEIIeHUs KeWCOB (BBICTYIUICHHE C
npe3eHTanueii). PyOexHbIli KOHTPOJIb IIECTOTO pa3zeiia MPOBOAUTCS B (hOpPME 3aIIUTHI IPOCKTA!
MPEJICTaBICHUS] PE3YyIbTATOB BBHIIOJIHEHUS Y4eOHO-HCCIIEI0BATENBCKOTO MPOEKTa (BBICTYILUICHHE
C TIpe3eHTalueH).

[TpuBeaem mpuMepsl 3a1aHuil JUI1 KaX/10T0 TUIIA pyOeKHOTO KOHTPOJIS.

1. KourpoabHas padora “MoJieky/IsIpHbIil yPOBeHb OPraHU3alMHU KUBOT0”.

B pesynprate ocBoeHus nepBoro paszzgena “Kierka — cTpyKTypHO-(YHKIHMOHAJIbHAS
€IMHUIIA KUBOTO”~ 00yJaromuecs CMOTYT:

— XapakTepu30BaTh CTPOCHHE M (PYHKIMM OCHOBHBIX OHONOJUMEpOB, KJIETKM U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— OINpEAEIATh Pe3yabTaThl U3MEHEHHs I€HETHMUYECKOTO KOAA B MPOLECCAX MATPUUYHOIO
CUHTE3a;

— OpraHM30BbIBaTh HaOIIOJ€HUE OHOJOTMYECKHMX OOBEKTOB Ha MOJEKYISIPHOM H
KJIETOYHOM YpOBHE.

KonrponbHas pabGota mpencrasisier coOoil 3aiaHusi B TecTOBOM (hopMe paziIMyHOIro
YPOBHS CIIOKHOCTH: “HU3KHI”, “cpeaHuil” U “BbICOKMIT”. B 3aBUCMMOCTH OT THNA U TPYAHOCTH
3aJJaHisl €ro BBHIMOJHEHUE OIIGHMBACTCA PAa3HbIM 4YHUCIOM OayjioB. BbIMOMHEHHME KaXXI0Tro
3alaHusl “‘HU3KOTO” YPOBHS CJIOKHOCTH OIlleHWBaeTcss 1 Oammom. 3a BBIMOJTHEHWE 3aJaHUMN
“cpenHero” ypoBHsSI CIOKHOCTM B 3aBUCHMOCTHM OT IIOJHOTBI M IPaBWIBHOCTH OTBETa
npucBauBaeTcs 10 2 0asioB.

K 3agannio “BbICOKOr0” ypOBHS CIOXKHOCTH OTHOCUTCS peleHue 3aaad. [Ipu npaBuibHOM
pellIeHnn 3aJaHui “BBICOKOT0” ypOBHS IpHcBauBaeTcs 3 Oaia.

3aaHus BCeX YPOBHEH CII0KHOCTH IPOBEPSIFOTCS aBTOMAaTHYECKH.

Pacnipenenenue 3aganuii o ypoBHSIM CIIOKHOCTH MPEICTABIICHO B CIEAYIONIEH TaOIHIIe:

YpoBeHb bana IIpouentHoe Tun Bonpocos
CJIOKHOCTH coJep:KaHue
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3alaHusA 3aJaHui
Huskuii 1 65% - 3a7IaHUs C BELIOOPOM OJTHOTO TIPABUIIBHOTO
OTBETA
Cpenuuii 2 15 % - MHO>KE€CTBEHHBIN BBIOOD;
- BOIIPOCHI HA YIIOPSIIOYMBAHIE UITU
YCTaHOBJICHHE MPABHIIBHON
IIOCJIEOBATEIHLHOCTH
Bricokuii 3 20 % - CUTYallMOHHBIE 3a]]a4H WJIA BOIIPOCHI
pelyCMaTPUBAIONINE PA3BEPHYTHIN OTBET

Kpurepuu oniennBanust py0exHONH KOHTPOJIbHON paOOTHI:

Ouenka IIpoueHT BBHINOJTHEHHUS
“OTIHMYHO” 85-100%
“xoporio” 70-84%

“yIOBIETBOPUTEIHHO” 50-69%
“HeyJ0BJIETBOPUTEIHHO™ MeHee 49%

1. Azotuctoe ocHoBaHue ajieHuH B Moiiekyie JIHK kommiementapHo...

1) ryanuny;
2) HUTO3UHY;
3) ypauuiy;
4) THMHUHY.

2. K myprHOBBIM a30TUCTHIM OCHOBAHUSM OTHOCSITCHL...
1) ajeHUH U TyaHHH;

2) ryaHUH M LIUTO3UH;

3) IMTO3MH U ypaIlu;

4) ypaiui 1 aJieHuH.

3. Beibepute pynkuuro nPHK?

1) XxpaHeHue reHeTU4eCcKoil nH(pOpMaINH;

2) TpaHCTIOPT aMHHOKHUCIIOTHI B pHOOCOMY;

3) BXOAUT B cOCTaB pudOCOM;

4) nepenoc reHernueckoii ungopmanuio or JHK k pudocome.

4. KneTkn 3ykapuoT He COAepIKar...
1) mu3ocom;
2) pudocom;
3) Me30coM.;
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4) komruiekca I'oab K.

5. KieTku npokapuoT cojepkar...
1) KJIETOUHBIN LIEHTP;

2) SHIOTUTa3MaTHYECKYIO CETh;

3) pub0COMBI H ME30COMBI;

4) komruiekc ['0bHKM U TU30COMBI.

6. Kakne opranouibl BCTpEYarOTCsl TOJIBKO B PACTUTEIIbHBIX KIETKaX?
1) sHOIIIa3MaTUYECKas CETh;

2) IIACTH/IBI;

3) MUTOXOHIpUH;

4) komruiekc I'oab K.

7. B MeTagazHOll XpOMOCOME BBIIEIISIOT. .
1) miedn U LEHTpocoMy;

2) LEHTPOCOMY U IIEHTPHOIIH;

3) LEHTPUOJIU U LEHTPOMEDPY;

4) HeHTpOMepY M IJICYH.

8. K aBTOTpOodham oTHOCATCH. .

1) Bupychsi;

2) XeMOCHHTE3HpYIOIIHe 0aKTepHH;
3) rpuosL;

4) napazutudeckrue OaKTepUH.

9. Tpanckpunuus — 3T0...

1) cBsi3piBanre aMUHOKHUCIIOTHI ¢ TPHK;
2) mepeHoC aMMHOKHUCIIOTHI B pUOOCOMY;
3) ynBoenue monekynsl [JHK;

4) cunte3 nPHK na matpune JHK.

10. Eciu xomupyromast 6ei10k yacTh reHa coaepkuT 6000 map HYKIEOTHAOB, TO CKOJBKO

aMUHOKHCJIOT B KOJIUPYEMOW MoJieKye Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeynciieHHbIX 00J1e3HEeN, BEI3BIBAIOTCS BUPYCAMHU?
a) Tyoepkynes u qudrepus;

6) Audrepus u CIIN/;

B) CIIU/I u rpumm;

T') TPUIII U TyOepKyJes;

12. B pe3ynpTaTe nepBoro JeaeHus Meno3a MpOUCXOIUT:
a) yBeM4YEeHUE Habopa XpOMOCOM;
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0) yMeHbIIIeHHEe HAOOPa XPOMOCOM;
B) COXpaHEHHUE UCXOJAHOI0 Habopa XpoMOCOM.

13. Yro npoucxoaut B anadase Il meioza?

1) cimpanu3zanys XpoMocoM;

2) pacxoKJIEHHE K MOJIKCaM JIBYXpOMaTHIHbIX XPOMOCOM,;
3) pacxo:kieHHe K IMOJII0CaM XpOMaTH;

4) pacroyioxeHrue XpoOMOCOM B TUIOCKOCTH 3KBAaTOPa KJIETKH.

14. YcTraHoBUATE COOTBETCTBUE

Opranoun OyHKIUS
1) pubocoma A) epeBapruBaHUE OTMEPIINX KIETOK
2) XJIOpPOTUIaCThI b) dorocunTes
3) AM30COMBI B) cunres Genka
4) HeHTPUOIH I') o6pazoBanue BepeTeHa AeneHUs

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

15. BBI6epI/ITC XUMHYCCKUC DJOJIECMCHTBI KIICTKH, KOTOPBIC BXOAAT B COCTaB OPraHUYCCKUX

BCIIIECTB:

1) xanpuii;
2) yriepon;
3) nuHK;

4) BogOpoX;
5) kucJopon;
6) Menb;

7) a3oT.

16. YcTaHOBHATE COOTBETCTBUE

I'pynnel aMMHOKHUCIIOT IIpencraBurenu
1. HeliTpanbHblie A) TIIyTaMUHOBas KUCJIOTA
2. Kucnsre b) nu3un
3. OcHOBHBIE B) ananun

Oranon: 1-B; 2-A; 3-b
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17. B wmonekyne [AHK nykneotuasl, coaepxkamme ajaeHuH, coctaBisitor 10%. Ckoibko
MIPOLICHTOB B IAHHOW MOJIEKYJIE HYKJICOTH/IOB, COJICPKAIINX IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykneotusl, coaepxamue ypaui, coctaBisioT — 30% u anenun — 40%.
CKOJBKO MPOLIEHTOB aJICHWJIOBBIX HYKJICOTHAOB coaepxkutcsa B nenu JHK, komrmemeHnTapHoit
TOM, Ha KOTOpOH cuHTe3upoBaiach 3ta PHK?

1)0;

2) 30;

3) 35;

4) 40.

19. Vuacrok monekynsl JIHK cocroutr u3 60 map HykneorunoB. Omnpeaenure UIMHY 3TOTO
ydacTtka (paccrosinue Mexay nykieotuaamu B JIHK coctasisier 0,34 M)

1) 20,4

2) 24;

3) 10,2;

4) 30.

20. ®parment wMosekynsl JHK comepxut 1230 HykieoTHAHBIX OcCTaTKOB. (CKOJBKO
aAMHHOKHUCIOT OyJIeT BXOJUTh B cocTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3ammuTa KeicoB: MpPeACTABJICHHE Pe3yIbTATOB PelIeHUs KeicoB.

3ammra Keiica sBiseTcs pyOeKHBIM KOHTpOJIEM MO MAToMy paszaeny “buornorus B
YKU3HU, B pe3yNbTaTe U3yuyeHHUs1 KOTOPOro 00yJaronrecs CMOTyT:

— aHalIM3MpOBATh J3TUYECKHUE AaCMEKThl COBPEMEHHBIX MHCCIEOBaHUM B 00IacTH
OHMOTEXHOJIOTHU U TEHETUYECKNX TEXHOJIOTHIA.

Jlis 3anmuThl KelicoB oOydaroniuMces HeoOxoaumo B pamkax BCP moaroroButs ycTtHOe
COOOIIIEHUE TI0 pe3yiIbTaTaM PEIICHUs Keica C TOITOTOBKOW Mpe3eHTAITH.

Kputepuu onieHHBaHNs YCTHOTO COOOIIEHUSI:

Banasl

Kpurepun
OLlCHUBAHUSA

1 6aaa 2 0ayi1a 3 0aJsi1a
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1. CooTBeTCcTBUE CoJIepKaHue JTOKIIaaa CoJiepKaHue coJiep>KaHue
COACPpIKAaHUA JOKJIada | JIUIIb YaCTUYHO JOKJIazaa, 3a JOKJIaga
3a9BJIEHHOU TEME COOTBCTCTBYCT HNCKIHUCHUEM COOTBCTCTBYCT

3a9BJIEHHON TEME OTACJIBbHBIX 3a4BJIEHHOU TEME U
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET pacKpbIBacT

3as1BJICHHON TEME U
B IMOJIHOM Mepe eé
packpbIBaeT

2. CreneHb
PACKPBITHUS TEMBI

packpbITa Majas 4acThb
TEMBI; TTIOMCK
uH(pOopMaluu IpoBeAEH
MMOBEPXHOCTHO; B
U3TI0’KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JOCTYIMHOCTh

TEeMa pacKphITa
XOpOIIIo, HO HE B
IIOJIHOM 00BEME;
UHPOpMALIUU
IPEICTABICHO
HEJ0CTaTOYHO; B
OTJIEIbHBIX CIyYasx
HapyIICHA JIOTHKA B
U3II0KEHUH
MaTepuana, He
COBCEM JIOCTYITHO

TeMa pacKphITa
ITOJIHOCTBIO;
IpeICTaBJICH
00OCHOBAHHBII
00BEM
UHpOpMaLNH;
U3JI0)KEHHE
MaTepuana
JIOTHYHO, JIOCTYITHO

3.YMeHue 10CTyIHO
W MMOHATHO IEPEAATh
co/iepXaHue JoKiIaia
B BUJI€ IPE3EHTALIUN

U3 MIPEICTABICHHON
IPE3EHTAlH HE COBCEM
MOHATHA TeMaTHKa
UCCIIEI0BaHMUs, AETaJIN
HE PaCKpHITHI

Ha OCHOBE
MPEICTaBICHHON
Npe3CHTAIN
¢dhopmupyercs
o01iee MOHNMAaHKe
TEMAaTUKH
UCCIICIOBAHMUS, HO
HE SICHBI JICTaJIH

Ha OCHOBE
MPEJCTABICHHOMN
Ipe3eHTalNN
dopmupyercs
MOJIHOE TOHUMaHHUeE
TEMaTHUKH
HCCJIeIOBaHU,
PACKPBITHI J€Taln

OLICHI/ITC MPE3CHTA IO 110 CJICAYIOIIUM KPUTCPUSM:

Kpurepun Bbanabl
OLICHUBAHNSA
0 1 2
IIOJIHOTA uHpopManus, uHpopManus, IIPE3EHTALUS
HCITOJI30BaHUS UCIIONIb3yeMasi B MIPEACTABICHHAsA B | COAEP/KUT MOITHYIO
y4eOHOro MaTepuaa [IPE3EHTAlLUH, HE MIpEe3CHTALNH, U YETKYIO
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OTHOCUTHCA K TCMC OTHOCHUTCSA K TEME, I/IH(l)OpMaI_II/IIO,
HO HEAOCTATOYHO AO0CTAaTOYHYIO IJIA
MIOJIHO PACKPBIBAIOT | (hOpMUPOBAHUS

€C COACPpIKaHune

IPEICTaBICHUS O
TeMe

JIOTHKA HW3JI0KEHHUS
Marepualia B
COOTBETCTBHUH C
IJIAHOM M TEMOH
3aJlaHus

Marepual
IIPE3CHTALNN HE
COOTBETCTBYET TEME,
IJIaHa HET

MaTtepuanl
MPE3eHTALIUU
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IU1aH
IIOCTPOEH HE TOYHO

Marepual,
IIPUBEICHHBIN B
Mpe3eHTallUN
MMOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus 1
COCTaBJICHHOMY
IJIaHy

opdorpaduyeckas
IPaMOTHOCTh

TCPMHUHOJIOTHYCCKAA U

B IIPE3CHTAIINU
MPUCYTCTBYIOT
opdorpaduyeckue
OIINOKH, HE BCE

TCPMHUHBI IIPUMCHCHDBI

IO CYILECTBY

B IIPE3CHTALIUN
IPUCYTCTBYIOT

opdorpaduyeckue
OLLIMOKHU, TEPMUHBI
IPUMEHEHBI BEPHO

B IIPE3CHTALIUU
OTCYTCTBYIOT

opdorpaduyeckue
OLIMOKHU, TEPMUHBI
PUMEHEHBI BEPHO

aKKypaTHOCTh H MPe3CHTAIHS Ipe3eHTaINs Ipe3eHTaIHs
OpPUTHHAIILHOCTD MOCTpOEHa 0e3 yyeTa | MOoCcTpoeHa ¢ MOCTPOCHA B
MIOCTPOCHHSI KOMITO3UITHH y4ETOM TpeOOBaHHH | TIOJTHOM
ciaifioB, 0e3 K 0(pOpPMIIEHHIO, HO | COOTBETCTBUU C
COOITIOICHHS HET eIMHOTO TpeOOBaHUSIMHU
TpeGoBaHUM K oopmienus oopmieHus,
mpudraM u Cl1aii10B WCITOJIB30BaH
[[BETOBOMY OpPUTHUHAIBHBIN
0 opMIIEHHUIO MOIXO0/ K
oopmIeHHIO
clIaiIoB
IIkana nepeBoga 60aJ1J1I0B B 0TMETKY
17-15 6anmnoB - «5»
14 - 9 6annoB - «4»
8-6 6amoB -«3»
Menee 6 0amIOB WM OTCYTCTBHE PAOOTHI - «2%
3. 3amuMTa mNpoeKTa: IMPpeacTaBJIeHHE Pe3yJbTATOB BbINOJHEHUS Y4eOHO-
HCCJ1e10BATENILCKOI0 NMPOEeKTA.
3ammTa TpOeKTa  SABISETCS  pyOeKHBIM  KOHTPOJEM IO  LIECTOMY  pasfeny

“BH03KOIOTHYECKUE HCCIIE0BAaHNUSA ", B pE3Y/IbTaTe U3YUEHUS KOTOPOTO 00yJaromuecs CMOTyT:
— OIUCBIBATh METO/IbI OMOIKOJIOTHUECKUX UCCIIC0BAHMIA;
— IUTaHUPOBATh OMOIKOIOTMUECKUN IKCIIEPUMEHT;
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— IIPOBOJUTD OHOIKOJIOTHYECKUI OKCIICPHUMEHT,

— UHTEPIIPETUPOBATH PE3YIBTATHI IPOBEACHHOTO OMOIKOIOTHUECKOTO SKCIIEPUMEHTA C

HCIIOJIb30BAaHUEM KOJIMYECTBEHHBIX METOOB.
JIJist 3aIIMTHI IPOEKTOB Oo0ydarommmcs Heooxoaumo B pamkax BCP moaroroButs ycTHOE

co00IIeHnE
IIPE3EHTALAMN.

10

pe3ynbraTtamMm

BBITTOJIHECHHU A

y‘IC6HO-I/ICCJ'IeI[0BaTeJ'IBCKOFO

pOeKTa

C

TpebGoBanus K Mpe3eHTAIMM U COOOIEHUIO OMUCAHBI B MPUMEPE BBHINOIHEHUS y4eOHO-
UCCJIEI0BATEIBCKOTO IIPOEKTA.

Kpurepun orieHMBaHMsI YCTHOI'O COOOIIEHHUS:

Bbanabl
Kpurepun
OLICHUBAHUSA
1 0aan 2 0aJi1a 3 0asi1a
1. CooTBETCTBUE coep)KaHue JOKJaaa coepKaHue coep)KaHue
COZEpKAHUS JOKJI/la | JUIIb YACTUYHO JoKJaaa, 3a IOKJIaza
3as4BJIEHHON TEME COOTBETCTBYET HUCKITIOUEHUEM COOTBETCTBYET
3a9BJIEHHON TEME OTHENbHBIX 3a4BJIEHHON TEME U
MOMEHTOB, B IMOJIHOM Mepe e€
COOTBETCTBYET pacKpbIBaeT

3asBJICHHOUN TeMe U
B MOJIHOW Mepe €€
pacKpbIBaeT

2. CrerieHb
PaCKpPBITUS TEMBI

packphITa MaJiast 4acTh
TEMBI; TOMCK
uH(popMaIuu MpoBeIEH
MMOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TEMa PacKphITa
XOpOIIIO, HO HE B
IIOJIHOM 00BEME;
UHpOpMaLIUU
MIPECTABICHO
HEJI0CTaTOYHO; B
OTIENBHBIX CITyJasx
HapyIlleHa JOTHKa B
W3TI0KCHUN
MaTepuasa, He
COBCEM JIOCTYITHO

TEMa PacKphITa
HOJTHOCTBIO;
IPeACTaBICH
000CHOBaHHBII
00BEM
UHpOpMaLny;
W3TI0KEHHE
Marepuania
JIOTHYHO, TIOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHATHO NEepeNaTh
coJiepKaHue I0KIaaa

W3 IPEACTaBICHHOU
MPE3EHTAlUH HE COBCEM
IIOHsITHA TEMaTHUKa
HCCIIEIOBAHMS, JETATIN

Ha OCHOBE
MIPEACTABICHHON
MIPE3EHTALNN

¢dbopmupyercs

Ha OCHOBE
IIPEACTABICHHON
MIPE3EHTALNH

dopmupyercs
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B BUJIC ITPE3CHTAllUA

HE PacKpBIThI

o0111ee MIOHUMAaHUE
TEMAaTHKHU
HCCIEIOBAHMS, HO
HE SICHBI IeTaln

[IOJIHOE TTOHUMAaHNE
TEMAaTHKHU
UCCIICIOBAHMSI,
PACKpPBITHI JICTaJIN

O1neHuTe NPEe3eHTALMIO 10 CIEAYIOIINUM KPUTEPUSIM:

Kpurepun banabl
OLIeHUBAHUS
0 1 2
HOJIHOTA uHpopmanus, uHpopmManus, pe3eHTalus
HCIIOJIb30BaHUA HCIIOJIb3yEMas B npeacTaBJICHHAA B COACPIKUT ITOJIHYIO
yuyeOHOro Marepuana | Ipe3eHTaluH, He Ipe3eHTalHH, U YETKYIO
OTHOCHUTBLCA K TEMEC OTHOCHUTCA K TEMC, I/IHCI)OpMaIII/IIO,
HO HEJI0CTaTOYHO JOCTaTOYHYIO JUIs
TIOJTHO PacKpHIBAIOT | (opMupoBaHUs

€€ COACPIKAHUC

MMpCACTaBJICHHUA O
TEMC

JIOTHUKA M3JI0KESHUS
Marepualia B
COOTBETCTBHH C
IJIaHOM U TeMOH
3aJaHus

Marepua
NIPE3CHTAINH HE
COOTBETCTBYET TEME,
TUTaHa HET

Marepuail
MPE3EeHTALUN
YaCTHYHO
COOTBETCTBYET TEME
3aJIaHus, IUIaH
MOCTPOEH HE TOUYHO

Marepual,
IIPUBEICHHBIN B
MpEe3eHTAlUN
MMOJIHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHusl U
COCTaBIICHHOMY
JIaHy

TEPMHUHOJIOTHYCCKas 1
opdorpapuyeckas
IPaMOTHOCTb

B IPC3CHTAlUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE

TEPMHHBI IPUMCHCHEI

10 CYILECTBY

B IpC3CHTAllUA
IPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
MIPHUMCEHCHBI BEPHO

B IMIpE3CHTAlNN
OTCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
IPHUMCEHCHBI BEPHO

AKKypaTHOCTb U
OPUTMHAIILHOCTh
MOCTPOEHUS

Mpe3eHTAIUS
MOCTpoeHa 0e3 yuera
KOMITO3UITHH
ciiaiinoB, 0e3
coOroIeHUS
TpeOoBaHU K
mpudTaM u
I[BETOBOMY
o(opMIIeHHIO

MIpe3eHTaIHs
MIOCTPOEHA C
y4eTOM TpeOOBaHHIA
K 0()OpMIICHHIO, HO
HET €JMHOTO
odopmMITeHUS
ClIalIoB

IIpE3EHTALNSA
MIOCTPOEHA B
MIOJIHOM
COOTBETCTBUHU C
TpeOOBaHUSMU
oopmIIeHus,
UCIIOJIb30BaH
OpUTMHAJIBHBIN
HOJIXOJ K
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0(hOpMIICHUIO
ClIaiIoB

Kpurepnu onieHHBaHUS 3alIUTHI MPOCKTA: OAIBI 32 YCTHOE COOOIICHUE W MPE3ESHTAIHIO
CYMMHPYIOTCSI. OIIEHKa BBICTABIISIETCS B COOTBETCTBUH CO IIIKAJIOH:
17-15 6annoB - «5»
14 - 9 6annoB - «4»
8-6 6awtoB -«3»
Menee 6 0aIOB MJIM OTCYTCTBHE PAOOTHI - «2%
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OueHovHbIe cpeacTBA MPOMEKYTOYHOM aTTeCTAIMH MO AUcHUIIuHe «buosorus»

[IpoMexyTouHass KOHTpOJIb MO JAUCUHUIUIMHE «bHOJOrUsS» MPOBOAUTCS B BHIE
NUCHbMEHHOW MTOTOBON KOHTPOJIbHOU padoTel. KoHTponbHas paboTa BKIO4aeT B ce0s ABa THIA
3aJJaHUI: TECTOBbIE BOIIPOCHI, HAMPABJICHHE HA MPOBEPKY YCBOCHUS TEOPETUUECKOr0 MaTepHala,
¥ 33/1a44 U 33/1aHUs1, HAlIPAaBJICHHbIE HA MPOBEPKY C(HOPMUPOBAHHOCTH MPAKTUYECKUX YMEHHA.

Yacte 1 comepxut 15 3amaHuii ¢ BHIOOPOM OJIHOT'O BEPHOTO OTBeTa M3 4deThipex U 10
3aJjaHHii C BBIOOPOM HECKOJIbKUX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOTMYECKHX OOBEKTOB,
MIPOLIECCOB U SIBJICHUH.

Yacte 2 coxepxur 4 3amaud M3 pasHbIX TEM JUCHUIUIMHBI KU 1 NIPaKTHKO-
OpUEHTUPOBaHHOE  3afaHue, (GOPMUPYEMOl B  COOTBETCTBUM C  METOJIUYECKUMU
PEKOMEHIALIUAMHU.

B 3aganusax 1-15 BeiOepuTe 0uH IPaBUIILHBIA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAAET MOJIEKVYIJIA

1) ne30kcuprOOHYKIEMHOBON KHUCIOTHI

2) pruOOHYKIEHHOBOW KHCIIOTHI

3) nunuaa

4) monucaxapua

2. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVYJIE IHK [TPOUCXOAUT B ITPOLIECCE
1) TpancBepcuun

2) penapanuu

3) perumKanuu

4) Tpancdopmanuu

3. IJI1 OBPAZOBAHU S JIMITUJTHOI'O BUCJIOS BAXXHBI B3AVIMOJIEMCTBHA
MEXIY MOJIEKYJIAMU JIMTIN/OB:

1) BOJOpOHBIE U HOHHBIE

2) NOHHBIE U KOBAJICHTHbBIE

3) KOBaJNIeHTHBIE U THAPO(POOHBIE

4) Tonpko TuAPodoOHBIE

4. YAAJIEHUE JUMEPOB TUMHNHA B MOJIEKVJIE JHK ITPOUCXOAUT B ITPOLECCE
1) penapauuu

2) Tpancopmanuu

3) TpaHcBepCcHH

4) peruKamuu

5. 111 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIIOT

2) HyKJIEOTHI0B

3) riauKoreHa

4) dpochonunumon

6. BITPO®A3E MUTO3A JIVIMHA XPOMOCOMBI YMEHBHIAETCA 3A CHET
1) TpaHCcKpUnIUU

2) peayniauKaiuu

3) nenatypanuu

4) cnipanuzanuu

7. BIIATOJAPS KOHBIOTALITMU 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenudeHue ynciia XpoMOCOM BJIBOE

2) oOMeH reHeTndeckoil nHpopmanuen Mex1y TOMOJIOTHYHBIMU XPOMOCOMaMU

3) yMEHBILIEHUE YK CIIa XPOMOCOM BIBOE
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4) yBenMUYEHHUE YKCIia TaMeT

8. IIOJIMMTENTUAHBIE LHEITM CUHTE3NUPYIOTCA HA PUBOCOMAX,
HAXOJAINXCA:

1) B tuTO307€ ¥ MOAU(PHUIIMPYIOTCS TAKIKE B IUTO30JIE

2) B iMTO30171€, 3aTeM MOoAu(UIIUPYIOTCS B anmapare [ oybmku

3) Ha MeMOpaHe YHAOIIIA3MATHIECKOTO PETUKYIyMa, 3aTeM MOIU(DUIIUPYIOTCS B arapare
I'onbmxu

4) B 1UTO30J1€, 3aTEM MOIUPUITUPYIOTCS B JIIOMEHE JTU30COMBI

9. UHTPOHBI BCTPEYAIOTCS B TEHAX

1) TONbKO DyKapuoT apxebakTepuit

2) syKapuoT U dy0aKTepHii

3) syOakTepuiil u apxedakTepuit

4) apxebakTepuii U SyKapuoT

10. BCE PEAKIIMU CUHTE3A OPTAHUYECKUNX BEIECTB B KJIIETKE [TPOUCXOIAT
1) obpazoBanuem moisekyn ATO

2) ¢ OCBOOOXKICHUEM YHEPTUH

3) pacuierieHueM BEIIEeCTB

4) UCTI0IB30BAHUEM SHEPTHH

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOThI B COEJJMHEHNH C
BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpomMocoma

3) ren

4) xnoporact

12. JOYEPHUE XPOMATHUJIbI CTAHOBATCA CAMOCTOSTEJIbBHBIMUA
XPOMOCOMAMMU TTOCIJIE

1) cnapuBaHUS TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMHu MEX]Ty TOMOJIOTHUYHBIMH XPOMOCOMaMHU

3) pa3neneHus COeANHSIONIENH UX LIEHTPOMEPHI

4) BBICTpanWBaHUS XPOMOCOM B 9KBATOPUATHHON TNIOCKOCTH KJIETKH

13. TEHETUYECKUH KO/ — ATO:

1) HabOp KIICTOYHBIX TCHOB

2) HyKJICOTHTHASI TIOCJICI0BATEIEHOCTh I'eHA

3) reHeTHyecKast YKCIPECCHSI

4) cuctemMa 3arucH TeHETUIEeCKO HH(OopMaIuu

14. B KAKUX U3 MEPEYNCIIEHHBIX OPTAHEJIJI CAMA S BBICOKAA
KOHLIEHTPALIMUS Ca?*

1) sape

2) MUTOXOHIPHUSIX

3) muTomIazme

4) anmapare I'onbxu

15. KAKHME 13 [NEPEYNCJIEHHBIX HUXKE CTPYKTYP KJIETKU HE UMEIOT
MEMBPAHBI

1) nu30comMbl

2) XJIOPOILIACTBI

3) sapeIIIKU

4) anmapar I'osbpxu
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9TaJI0HLI OTBETOB

Ne zamanus 112|314 |5(6[78]9)10]11 12|13 ] 14| 15
OTBET 1121411134231 4|2 |3 ]|4] 2] 3

B 3ananusax 16-25 BbIOepuTE HECKOJIBKO NMPABUIIBHBIX OTBETOB MJIM YCTAHOBUTE COOTBETCTBUE
WIN TI0CJIE€J0BATEIIBHOCTB!

16. BOCCTAHOBUTE B UICTOPUYECKOM IUJIAHE ITOCJIEJOBATEJIBHOCTDH
STAIIOB BO3JEMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycuiieHue BIMSHUS HA TPUPOAY C KOPEHHBIM MPE0OPa30BAHUEM YaCTH SKOCHUCTEM;

2) I3MEHEHHE KOCUCTEM Yepe3 MacTh0y CKOTa, yCKOPEHUE POCTa TPaB IyTEM UX BBDKUTAHUS U
T. I.;

3) r106aibHOE U3MEHEHUE BCEX IKOJIOTMYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTPaHWYEHHON MHTCHCU(UKAITUEH XO3SICTBA;

4) CBEpXHUHTEHCHUBHAsI 0X0Ta 0€3 Pe3KOro U3MEHEHHUS SKOCUCTEM B MEPUOJ CTAHOBIICHUS
YeJI0BEUeCTBA;

5) Bo3ACHCTBHE JTIO/ICH HA OrOoc(hepy JIUIIb KaK OOBIYHBIX OMOJIOTUYECKUX BHJIOB.

17. BBIBEPUTE ITPOLECCHI, ITPOTEKAOIIUE B [TPO®A3E ITEPBOI'O AEJIEHUA
MENO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) nabop xpomocoM u uucio moisekyn JJHK B kietke — 4n4c

3) neneHue LEHTPOMEP XPOMOCOM

4) popMupoBaHUE BepeTEHA JCICHUS

5) BeICTpanBaHUE XPOMOCOM IO SKBATOPY KIETKU

18. KAKHME IMPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3EI?

1) ciupanu3zanusi XpoMOCoM

2) penymnukanus Mosekyn JJHK

3) pacTBOpeHUE s11epHOI 000I0UKH

4) cuHTE3 OCJIKOB B IIUTOIIA3ME

5) cunre3 nPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YIJIEPOJIA B BUOC®EPE MOI'YT OCYIHECTBJIATHCA
CJIEAYIOUIUM ITYTEM:

1) yrnexucinplii ra3 BbiensieTcs: B arMocgepy B mporecce pOTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMS €ro 4acTh MOTJIONAEeTCsl PACTCHUSIMU U3 CPEJIbI;

2) yIIeKHUCIIbIN Ta3 MOTJIomaeTcs u3 arMocdepsl B mporiecce POoToCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMSI €T0 4acTh BBIJCISACTCS PACTEHUSIMH B CPELY;

3) yrieKkucIblil raz atMmocdepsl MmoriomaeTcs B npoiecce (oToCHHTE3a ¢ 00pa3oBaHUEM
OpPraHUYECKHX BEIECTB, a C THOENbI0 PACTEHUH U )KUBOTHBIX MPOUCXOAUT OKHCIICHHUE
OpPraHMYECKUX BEIIECTB C BBIJICJICHUEM YTIIEKUCIIOrO Irasa;

4) yriekuciblii ra3 aTMocQepsl IOMIIOMAETCs B IIpoliecce POTOCHHTE3a, & PU JAbIXaHUH
BbIZIETISIETCS] B aTMOCdEDY;

5) yraekucislii ra3 armocepsl MorouaeTcs B npouecce (GOTOCHHTE3a, a P CXKUTAHUN
OpraHMYECKUX BEIIECTB BbIAEISAETCS B aTMOCheEpy.

20. YKAXUTE INTOCIEAOBATEJIBHOCTbB ®A3 OIVIOAOTBOPEHNM .

1) cusiHUe TaMeT, WM CUHTaMUN
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2) AMCTaHTHOE B3aUMOJICHCTBUE U CONMIKEHUE TaMeT

3) KOHTaKTHOE B3aUMOJICHCTBUE raMeT M aKTUBALIMS STHIEKIICTKI

21. YCTAHOBUTE IOCJIEJOBATEJIBHOCTH CTAIVN MHAUBUIY AJTBHOI'O
PA3BUTHUSA UEJIOBEKA, HAUMHAA OT 3UT'OTHL.

1) bopMupoBaHHe YETHIPEXKAaMEPHOTO Ccep/lia

2) obpazoBanue 6J1aCTOMEPOB

3) bopmupoBaHrEe HEPBHOU CHCTEMBI

4) hopmupoBaHUE ME30CPMBI

5) oOpa3oBaHKe IBYXCIOWHOTO 3apO/IbIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATHUYECKOM MEMEPAHBI

1) obecnieunBaeT MOCTYIUICHHUE B KIIETKY HOHOB M MEJIKUX MOJEKYI

2) obecrnieunBaeT MEPEIBIKCHHIE BEIIECTB B KIIETKE

3) OTrpaHUYMBAET LIUTOIIA3MY OT OKPY>KArOIIeH CpeIbl

4) ydacTBYeT B IOIJIOIIEHUY BEIIECTB KJIETKOMI

5) mpumaeT KJIETKe )KEeCTKYI0 hopMy

6) ciy>xut matpunei aia cuateza ”PHK

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

1) oO6pazoBaHue MOJUHYKICOTUIHOMN IETIH

2) coeuHSI0TCA HYKJICOTH/IbI, COAepKAIUe Ae30KCUPUO03y

3) matpuneit ciyxut mosekyna JJHK

4) IpOUCXOIUT B siIpe

5) ynBoenune monekynbl JJHK

24. YCTAHOBUTE IMTOCJIIEAOBATEJIBHOCTB ITPOHECCOB 5MBPUOHAJIBHOI'O
PA3BUTHU A TO3BOHOYHBIX )KUBOTHbIX:

1) 3aknagKa 3a4aTOYHBIX OPTaHOB 3apOAbIIIA

2) HamnpaBJIeHHbIE TIEPEMEIECHUSI KIETOK U uX JuddepeHnpoBKa

3) pa3BUTHE HEPBHOI MIACTUHKU

4) cnusHUE SIMIEKIIETKHA U CTIEpMaTO30Hu1a U 00pa30BaHUE 3UTOTHI

5) bopMupOBaHUE MHOTOKJIETOYHOTO OJTHOCIOMHOTO 3apOIbIia

25. YIIOPAJOUYUTE NCKOITAEMBIE ®OPMbI YEJIOBEKA 1O BPEMEHU
CVIIECTBOBAHUS, HAUMHAS C CAMOM IPEBHE ®OPMBI:

1) Yenosek ymenslit

2) KpomaHBOHIIBI

3) Heannepranplisl

4) YenoBek NpSIMOXOISIIHIA

5) ABcTpanonurek

IJTaJI0HbI OTBETOB

No
3aJaHUS

16 17 18 19 20 21 22 | 23 24 25

orBer |54,213|141245 (345|231 25431134125 (4523151432

B 3apanusax 26-30 pemnre 3a1aqu:

3aganue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka LIBETKOB OylIeT y pacTeHUH ropoxa,
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MOJIyYEHHBIX OT CaMOOIIBUICHUSI TOMO3UTOTHBIX POAUTEIBCKUX (POPM C KPACHBIMH U C OEIBIMU
[BETKAMH, a TAKXKe OT UX CKPEIIMBAHUS MEXKTY c000i1.0

Pemenne. O6e ponurenbckue (oOpMbl FTOMO3ZUIOTHBI, MMO3TOMY 3alHUCh CKpEIIMBAHWM OyneT
CIEAYIOLIEH:

— ot camoomnbuieHus: 1) P: AA X AA; 2) P: aa x aa;

— OT IIepeKpecTHOro onblieHus: P: AA X aa.

I'omo3urotHeie GpopMbl JAIOT €AMHCTBEHHBIM THUIl FaMeT, U MO3TOMY IpPH UX CIUSHUM Oyner
noJtydeH eIMHCTBeHHBIN Tun notoMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIE PACTEHUSI NAIOT TOJIBKO (POPMBI ¢ KpacHBIMU
1BeTKaMu. 2. Bce MOTOMKYM pacTeHui ¢ OeNbIME [IBETKAMU OYAyT OCIOIBETKOBBIMU (OHH BCETa
roMo3urotHsl). 3. Bce pacreHuss OT CKpemMBaHMS KpPAaCHOIIBETKOBBIX TOMO3HIOTHBIX C
OCITOIIBETKOBBIMUA OYAYT KPACHOIBETKOBBIMH (JIOMUHAHTHBIN (PEHOTHI), HO TETEPO3UTOTHBIMHU
110 TEHOTHITY.

3aganmne 27. 3amaya Ne 2. Ha pebGenka c | rpynmodl KpoBH B pOAJOME TNPETCHIYIOT JIBE
POIUTENBCKHUE MaphI:

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

— 2 mapa: martb co 11, oren ¢ III rpynmnoit kpoBu.

Kakoii mape npuHaainexut peOeHoK?

Pemenne. PeGenok ¢ I rp. kxpoBu no renotuny — [°I°. Takoe coderanue amieneil BO3MOXHO
TOJILKO B CJIy4ae, €CIIM raMeThl M 0TIa, U MaTtepu OyayT cogepkars amienu [°. CiiegoBaTensHo,
9Ta KOMOMHAIIMS T€HOB MOTJIa OCYIIECTBUTHCSA TOJIKO MPH 3a4aTUU peOeHKa B cliyuyae BTOPOU
napbl, KOrja MaTh U OTELl T€TEPO3UTOTHI. 3aIUIIEM CXEMY CKPEILMBAHUS:

P:TAT° @xIBI° &; G?P: 0,51 A +0,51° GA: 0,51 B +0,51°, => F1: 0,25 I°I°.

OueBHIHO, UTO TEpBasi CyNpyKecKas Mapa MpeTeHI0BaTh Ha 3TOT0 peOeHKa HE MOXKET, T. K. y
Hee MOryT ObITh JeTH ToibKo co II u Il rpynmamu kpoBu:

P:I°1° @ x IAIBJ; F1: 50% IA I° u 50%IB I° (y nereii I u I11 rp. KpoBH COOTB.).

OrtBer. PeGeHOK pUHAIEKUT BTOPOIl ape Cynpyros.

3ananme 28. 3agaya Ne 3. Ompenenurte cpeJHHI pa3Mep JIMCTOYKOB y Oe€Joro Kiesepa,
MOJIyUEHHOTO OT CKpPEIMBAaHUSA TE€TOPO3UTOTHBIX pacTeHuid ¢ nucroukamu 10 u 7 mm
COOTBETCTBEHHO.

Pemenne. OnpesensieM reHOTUIBI U 3aIIUCHIBAEM CKpEIIMBAHUE:

P: V bav x V by v; onpenenstem ramersr: G2: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; nonyuaem
noromkoB: F1: 0,25V baV by; 0,25V bav; 0,25 V by v; 0,25vv.

OrtBer. [lonydyeHo 4 Tuna (eHOTHIIOB M T€HOTUIIOB B PAaBHBIX COOTHOIIEHUsX. V3 HUX ans
nepBoro OyJIeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeaHHI pa3Mep JIMCTOYKOB 18 MM).

3ananue 29. 3agaua Ne 4. [Ipoananu3upyiite XapakTep mnepenaddl PereCCUBHOTO, YaCTUYHO
CIIETIJICHHOTO C MOJIOM, HACJIEJICTBEHHOT0 3a00JIeBaHUs OT MaTepH K MOTOMKaM.

Pemenne. P:9X aX a IX AY A Gombna F1: X AX a d XaY AF2:9X AX a; X aXa;d X
AY A ; X aY A 6oibHa

OrtBert. bone3ns nepegaercs oT MaTepu yepes JIeTel U MPOSIBISIETCSA TOJIBKO Y BHYYEK.

3aganue 30. V3 snemeHTOB coobiiecTBa (MOJEBKA, 3€pHO 3JIaKOB, (DMUIMH, XOPEK) COCTaBbTE
IUILEBYIO IeNb U HAa OCHOBaHMM IpaBWJIa SKOJIOTWYECKOH MUPaMUABI ONpPENEIUTe, CKOJIBKO
HY>KHO 3€pHa, 4TOOBI B JIECY BBIPOC OJUH (QUIMH Maccoi 2,5 K.

Ortser:
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p
3epHO 371aK0OB Mpamis-oneBka Xopek OunuH
2500 kr 250 xr 25 kr 2,5 kr

A

B urtoroBoii pabore mpencTaBicHbl 3aJaHUs, OTHOCSIIUECS K TPEM YPOBHSIM CIIOKHOCTH:
“HU3KUK”, “‘cpenHui”’, “BBICOKMK”. B 3aBUCHUMOCTM OT THUNA W TPYAHOCTH 3aJaHUS €ro
BBITOJIHEHUE OLIEHUBACTCS PAa3HBIM YHCIOM OaJlIoB. BhImomHeHHEe KaXa0ro 3aaHust “HU3KOTro”
YPOBHSI CJIO)KHOCTH OIICHHBaeTcs 1 Oaytom. 3a BBIOJHCHHE 3aJaHU “‘CpeaHero” ypOBHS
CJIOKHOCTH B 3aBUCHMOCTH OT IOJTHOTBI U TIPAaBUIILHOCTH OTBETA MIPHCBAMBACTCS 710 2 OaIoB.

K 3aganuto “BbICOKOr0” ypOBHS CIIOXKHOCTH OTHOCUTCSI PEIIEHUE CUTYAallMOHHBIX 3a/1a4. 3a
BBITIOJIHEHHE 33JIaHUN ““BBICOKOTO”’ YPOBHSI B 3aBUCMOCTH OT TIOJIHOTHI ¥ MPABUIILHOCTH OTBETA
IprCcBanBaeTcs 0 3-X OallIoB.

3agaHus “HU3KOTO” M “‘CpeHero” ypOBHEHM CII0KHOCTH MPOBEPSIOTCS aBTOMATHYECKH.
OTBeThl Ha 33J1aHUA “BBICOKOI0” YPOBHSI IPOBEPSIOTCS B PYYHOM PEXKUME.

Pacripenenenne 3a1anuii o ypoOBHSM CIIOKHOCTH MPEACTABICHO B CICAYIOMICH Ta0IHIIe:

YpoBeHb bana IIpouenTHoe Tun Bonpocos
CJI0KHOCTH cojlep:KaHue
3alaHus 3aAaHui
Huskuii 1 50% - 3a7IaHUS C BBIOOPOM OJTHOTO TPABUIIBHOTO
OTBETa
Cpenuuit 2 33% - MHO>KE€CTBEHHBIN BBHIOOD;

- BOIIPOCHI HA YIIOPAIOYMBAHUE UITU
YCTaHOBJICHUE MPABWIBHOU
I10CJIEI0OBATEIbHOCTH

Beicoknii 3 17 % - 33]]a4M, IPEAYyCMATPUBAIOIINE PA3BEPHYTHIN
OTBET

Kputepuu onieHnBaHUs HTOTOBOI MUCEMEHHOM pabOoTHI:

Ounenka IIpoueHT BHINOJIHEHUS
“OTIIUYHO” 85-100%
“xopormio” 70-84%

“y10BIE€TBOPUTENHHO” 50-69%
“HeyJ0BJIETBOPUTEIHHO™ Mmenee 49%

60




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 61

5. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI IMCHUITJIMHBI

5.1. [Inst peanu3anyiyi mporpaMMmbl y4eOHON AMCIUILTNHBI JOJDKHBI OBITh MPEIyCMOTPEHBI
CJIeIyIOIINE CIEIUAIbHbBIC TOMEIICHHUS:

Kabuner «buonorum», oCHaIIEHHBIH 00OpydOBaHHEM: MeOenb, TOCKa, MEN, HArJISTHBIC
nmocoOust (KOMILJIEKTBI YYEOHBIX TaOJHIl, IJIAKaTOB), TEXHUYECKHUMH CPEIACTBAMU OOYUCHHS:
KOMITBIOTEP C YCTPOHCTBAMM BOCHPOHM3BEACHUS 3BYKa, MPHHTEP, MYJIbTUMEIUA-TIPOCKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep I pe3eHTAIHH.

JlaGopatopus, OCHalIeHHas OOOPYIOBAaHUEM MJisi TPOBEACHHS 3aHATHI: MHUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETP, J1abopaTopHas nocyaa (IpoOUPKH, MOICTABKH sl TPOOUPOK, MUHIETHI,
MECOK, CTYNKH C TIECTHKaMH, MPEIMETHhIE W TIOKPOBHBIC CTEKJIA, CTCKIISIHHBIC MaI0YKH,
npenapoBajibHble Wb, (UIbTpOBaNbHAasA Oymara (candeTku), CTakaHbl) TMIIEPTOHUYECKUUN
pacTBop xsopuzaa Hatpus, 3%-HbII pacTBOp MEPOKCHJA BOJOPOJA, pacTBOp Hojaa B HOIUCTOM
KaJluy, TTUIEepUH, KIyOHU KapTodens, JIUCT 30AeH KaHAACKOW, Mo/ psOUHBI OOBIKHOBEHHOMN
(pssOMHBI MM TOMATA), JIyK pernyarblii, pa3Be/IEHHbIE B BOJE JPOXIKHU)

6.UndopmanmoHHoe odecrnedeHne peajn3anuu NporpaMmal

Jns peanuzanuyd TporpaMMbl  OMOIHOTEUHBIH (HOHI 00pa30BaTENFHONW OpTraHU3aAIUH
YKOMIUIEKTOBAaH I€YaTHBIMU W/WIM 3JEKTPOHHBIE 0Opa3oBaTeibHble U HH(POPMAlMOHHBIE
pecypchl, peKOMEHJ0BaHHbIE JI1 HCIOJIb30BaHUS B 00pa3oBaTEIbHOM IIPOLIECCE, HE cCTaplle
ISTH JIET C MOMEHTA U31aHusl.

6.1. OcHoBHBIE NMeYaTHLIE H3TAHUA
1. buonorus. 10-11 kmacc (yrmyOneHHBIH YpOBEHB): YU4E€OHHK [UIsl CPEIHEro oOIero

obpaszosanus / B. H. fApeirun [u np.]; mox obmieit penakiueit B. H. Aperuna. — 2-e usm.
— Mocksa: UzparensctBo HOpaiit, 2022.

2. O6yxoB, /JI. K. buonorums: KIeTKM W TKaHU: y4eOHOE TOCOOHME JUIsI CpPETHETO
npodeccuonanbHoro obpaszoanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e m3n.,
nepepad. u gon. — Mocksa: UznarensctBo KOpaiit, 2022. — 358 c.

3. buonorus: yd4eOHUK U MPAaKTUKYM AJIS CpelHero npogeccuoHanbHoro oopazoBanus / B.
H. Speirun [m gap.]; mox pemakumedt B. H. Speirmna. — 2-e u3n. — Mocksa:
N3narensctBO FOpaiit, 2022. — 378 c.

6.2. OcHOBHBIE 3JIEKTPOHHbIE U3AHUS

1. Bbuonorms. 10-11 kmacc (yrimyOJieHHBIH YPOBEHB): YYEOHUK IS CPEAHEro OOIIero
obpaszoBanus / B. H. fApeirun [u np.]; mox obmieit penakiueit B. H. Aperuna. — 2-e usm.
— Mocka: M3marensctBo FOpaiit, 2022. — 357 c¢. — (HapoaHoe mpocBernieHne). —
ISBN 978-5-534-15630-0. — Texkct: anektpoHHblii // OOpa3oBaTenbHas ImiaTgopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/509241

2. Oo6yxoB, /JI. K. buonoruss: kneTku W TKaHH: y4eOHOE MOCOOHWE HJsi CpeIHEero

npodeccuonanbHoro obpaszoanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e u3n.,
nepepad. u gomn. — MockBa: WsnatensctBo HOpaiit, 2022. — 358 c. —
(ITpoceccuonansnoe obpasoBanue). — ISBN  978-5-534-07499-4. —  Texkcr:
anexkTpoHHB //  OOpaszoBatenbHas miatdgopma  IOpaitr  [caiit]. — URL:

https://urait.ru/bcode/494034
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3.

1.

Buonorus: yaeOHUK U MPaKTUKYM JJIsl CpeaHero nmpodeccuoHaabHoro oopazoBanus / B.
H. Sdpemrun [u ngp.]; mon penmakumeir B. H. Speiruna. — 2-e w3a. — Mocksa:
WznatensctBo HOpaiit, 2022. — 378 c. — (IIpodeccuonansroe oopazopanue). — ISBN
978-5-534-09603-3. — Texkcr: anekrponnsid // Obpa3oBarenbHas miardgopma FOpaiit
[caiir]. — URL.: https://urait.ru/bcode/489661

6.3. JlonoJTHUTeIbHbIe HCTOYHUKHI

Tewinop /. buonorus: 8 3 1. T. 1 / . Tewnop, H. I'pun, V. Crayt; nox pen.P. Conepa ;
nep. 3-ro aurnL. u3a. — 14-e uzn. —M. : JlabopaTtopus 3Hanuii, 2022 — 454 c.

[TaBnoBa, E. 1. DOxomnorusi: ydeOHUK U MPAKTUKYM Ui CPEAHET0 MpodeccrnoHalIbHOTO
obpazoBanus / E. U. ITaBnosa, B. K. HoBukoB. — Mocksa: UznarensctBo FOpaiit, 2022.
— 190 c.

Epemuenko, O. 3. buonorus: ydenue o Omochepe: yueOHOE MOCOOME I CPEAHETO
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e¢ u3j., nepepad. u gom. —
Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

brmunos, JI. H. Okonorus: yyebHoe mocobue nansi cpenHero mpodeccuoHaIbHOTO
obpazopanus / JI. H. baunos, B. B. [lonskosa, A. B. Cemenua ; mox oOmiel penakiuei
JI. H. biiunoBa. — MockBa: U3narensctBo FOpaiit, 2022. — 208 c.

bproxans, @. ©. [Ipombinuiennas skonorus: yueonuk / ©.d. bproxans, M.B. I'padkuna,
E.E. Cno6uskoBa. — Mocksa: DOPYM: UHDPA-M, 2022. — 208 c.

HecmenoBa, H. H. DOxomorusi dyenoBeka: y4yeOHWK W TPAKTUKYM U CPEIHETO
npodeccuonanbHoro oobpazoanusi / H. H. HecmenmoBa. — Mocksa: M3marenbcTBo
FOpaiit, 2022. — 157 c.

buonorust mst nmpodeccuit M crenuanbHOCTEN TEXHHUUYECKOTO M €CTECTBEHHO-HAYUYHOTO
npoduneit: y4eOHUK Ui CTyHd. YyupexaeHuil cpen. mpod. obpasoanus / B. M.
Koncrantunos, A. I'. Pezanos, O. E. ®aneesa; nox pen. B. M. KoncrantunoBa. — M. :
Wznatenbckuii neHTp «Akagemusi», 2016/ — 336 c.
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