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1.OBIIIASI XAPAKTEPUCTUKA PABOYEWM ITPOT'PAMMBI TV CIHUILIVHBI

BHUOJIOI'USA
1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHOI POrpaMMbl:
YyeOnas JTUCIUIIIINHA «bnomorus» SIBJISICTCS 00s13aTeNnbHOM YacTbhIO

0011e00pa30BaTeIbLHOrO IUKJIAa OCHOBHON MpodeccnoHanbHOM 00pa30oBaTeabHOM MPOrpaMMbl 1O
creranbHocTu 54.02.01 «/luzaitn» (1o oTpacisam).

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero o6OpaszoBanus ¢ yuerom PI'OC CIIO mo cnemmansHocTu 54.02.01 [uzaiin (mo
OTpaCIIsIM).

Jucunmnmna Hanpasinera Ha popmupoBanue OK 1o crnenuaabHOCTH:

Koo Haumenosanue komnemenyuu
KomMnemeHyuu
OK-01 BreiOupath  cmocoObl  pemieHus  3a7ad  OPO(ECCHOHAIBHON  JIEATENbHOCTH
MPUMEHHUTENLHO K Pa3TMYHBIM KOHTEKCTaM
0OK-02 Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, AaHalIM3a M HUHTEpHpeTaluu

uHpOpMaMK W WHPOPMAIMOHHBIE TEXHOJOTMH JUIS  BBIIOJMHEHWS  3ajad
po(heCCHOHATIBHOM IeSTENbHOCTH

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

OK-07 Co/ieficTBOBaTh COXPAHEHHIO OKPYIKAIOIIEH CPE/IBl, PECYpPCOCOEPEKEHHUIO, IPUMEHSATE
3HaHUA 06 N3MCHCHUUN KiuMara, IIPUHIHAIILI 6ep€)KJ'H/IBOFO IMpoOuU3BOJCTBA,
5} (HEKTUBHO JEHCTBOBATH B UPE3BBHIYANHBIX CUTYAIUAX

1.2. ]_le.]]l/l U IVIAaHUPYEMBbI€ PE3yJbTaThbl 0CBOCHUSA TUCHUIIJIMHDBI:

Heanb: dbopMupoBaHue y CTYIEHTOB MPEACTABICHUS O CTPYKTYpHO-(pYHKIIMOHAIBHON
OpTaHM3aIH KUBBIX CHCTEM Pa3HOTO PaHra KaK OCHOBBI MPUHSATHS PEIICHUH B OTHOIICHUH
00BEKTOB )KMBOW IPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIHIX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOEHUSI, MHOTOOOpa3Hsl U OCOOEHHOCTEH KUBBIX CHCTEM
pa3HOTO YPOBHSI OpraHU3allMH, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTUYECKHX IMPOIIECCOB U
SABIICHUN B OKpYXKalolllel cpeie, IENIOCTHOW HAyYHOW KapTHHBI MHpaA, B3aUMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS ONPEIENSTh KUBbIE OOBEKTHI B MPHUPOJIEC; IPOBOJUTH HAOIIOACHUS 32
OKOCHCTEMaMH  JUIsl  BBISIBJICHUS ~ ©CTECTBEHHBIX W aHTPOINOTEeHHBIX  W3MEHEHUH,
WHTEPIPETUPOBATH PE3YNbTAaThl HAOTIOACHUIH,

3) chopmMupoBaTh HABBIKK MPOBEACHUS TPOCTEUIITUX OUOTOTUIECKUX IKCIIEPUMEHTATBHBIX
WCCIICIOBAaHU ¢ COONIOZCHHEM TIpaBWJI 0Oe30MacHOro oOpamieHuss ¢ OoOBeKTaMu U
00opyI0BaHUEM;

4) pa3BUTh YMEHHs HCIOIB30BaTh HMHPOPMAIMIO OHOJIOTHYECKOTO XapakTepa W3
Pa3ITMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3HPOBATH TIOCIEICTBUS CBOCH MACATEIBHOCTH TIO
OTHOIIICHUIO K OKPYKAIOIIeH cpejie, COOCTBEHHOMY 3/JI0pPOBBIO; OOOCHOBBIBATH M COOIOJATH
Mephl TPOGUIAKTUKY 3a00I€BaHUH.

6) cdhopmupoBaTh TMOHHMAHHE 3HAYUMOCTH JIOCTMDKCHHH OHMOJOTHYECKONW HAyKu U
TEXHOJIOTHI B MPAKTUYECKOW NEATEIHHOCTH YENIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIEETO OBPA30BAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTucC Aucm 4

1.3 Ilnanupyembie pe3yJibTaThbl OCBOEHHsI 00Ie00pa30BaTeJbHOI JHCHMILIMHBI B
coorBercTBuu ¢ Proc COO
OO0mme (IMYHOCTHBIE H MeTANPeAMeTHbIE) Pe3yIbTAThl 00y4YeHus:

B yacTH TPY10BOIr0 BOCIIMTAHMSA:

- TOTOBHOCTD K TPYZly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0TI00ue;

- TOTOBHOCTh K AKTUBHOHN AEATEIBHOCTH TEXHOJIOTHYECKOW M COLMAIBHON HANpaBICHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENBHO  BBINOJHATH — TaKylO
JIeATEIILHOCTD;

- HHTEpEC K pa3IuyHbIM chepaM npodecCuOHaTBHON 1eATeIbHOCTH,

OBiajieHne YyHHBePCATBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH /ICHCTBHSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOATENFHO (OpMYIMPOBaTh M aKTyalIW3UpOBaTh MPOOJeMy, paccMaTpUBaTh ce
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIH NMPU3HAK WM OCHOBAHUS JJIS CpaBHEHUS, KilacCH(DUKAIMU U
000011IeHH S ;

- ONIPEETIATH LM JeATEIbHOCTH, 3a/1aBaTh IIAPaMETPhl U KPUTEPUU UX JOCTUKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PACCMATPUBACMBIX SBIICHHSX;

- BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHHBATH COOTBETCTBUE pE3YJIHTATOB LEISM,
OLICHUBATh PUCKH MOCIIEICTBUI IESTEILHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIILICHUE ITPH PELICHUH )KU3HEHHBIX TPOOIeM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

- BIAJCTh HaBBIKAMH Y4eOHO-MCCIEIOBATENBCKOH M TPOSKTHOH ESTENbHOCTH, HABBIKAMH
paspetnieHus npooiem;

- BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBSA3U U aKTyaJIM3UpOBaTh 3a/1a4y, BBIJBUTaTh TUIIOTE3Y €€
pelIeHusl, HaXOAUTh APTYMEHTHI JIJIsl JIOKA3aTeNIbCTBA CBOMX YTBEP)KICHHIA, 3a1aBaTh MapaMeTphI
U KPUTEPUU pEIICHUS;

- AaHAJIM3UPOBATH TOYUYECHHBIE B XO/I€ PEIICHHS 331a4l PE3yJIbTaThl, KPUTHYECKH OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETh IEPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO M MMPAKTHUECKYIO 00IaCTH KU3HEACITEITBHOCTH;
- YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

- BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE ITOIXO0/IBI ¥ PEIICHMS,

- CIOCOOHOCTH MX MCII0JIb30BAaHM B TO3HABATEIBHOM U COL[MAIbHON MPAKTHKE

B 00/1acTH HEHHOCTH HAYYHOT0 MO3HAHMA:

- ¢(hOpMUPOBAHHOCTb MHMPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKd M OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JHAIOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJHUKYIBTYPHOM MHUDE;

- COBEpPIICHCTBOBAHHE SI3BIKOBOM W UYUTATENHCKOH KYIBTYphl KaK CpEICTBa B3aMMOICHUCTBUS
MEXY JIIOJIbMHU U ITO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAYYHOW JESTEeIhHOCTH, TOTOBHOCTH OCYIIECTBJIATH MPOCKTHYIO |
UCCIIEIOBATEIbCKYIO JeSITeIbHOCTh HHANBHUIYyaTbHO U B TPYIIIIE;

OsJiaieHne YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

B) paboTta ¢ uHpopmarmei:

- BJIaJIeTh HaBBIKAMU ITOJyYeHHSI MHPOPMAIIMU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYILECTBIISATh TOUCK, aHAIN3, CUCTEMATH3alMI0O U UHTEPHpEeTalrio WHPOPMALUU PA3TUUHBIX
BUIOB ¥ (POPM TIPEICTABIICHHUS;
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- CO03/1aBaTh TEKCTHl B PAa3JIMYHBIX (OopMATaX C y4eTOM Ha3HAYCHHUS MHPOPMALUU H LEIEBOM
ayJIUTOPUH, BBIOUpPAs ONTUMAIIbHYIO (JOPMY MPEACTABICHUS U BU3YalU3alllN;

- OIICHMBATh JOCTOBEPHOCTb, JETUTHUMHOCTh HH(OPMALUH, €€ COOTBETCTBUE IPABOBBIM U
MOPAJIBHO-3TUYECKUM HOPMaM;

- WCIIOJIb30BaTh CPelCTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aLMOHHBIX 3a/ad C cOOJII0JeHNEeM TpeOOoBaHUM
HPrOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PECypcocOepekeHus, MIPABOBBIX U ITUYECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

- BJIQIETh HABBIKAMU PACIIO3HABAHMS M 3AIIUTHI HHGOpMANU, HHPOPMALMOHHONW 0€301MacHOCTH
JUYHOCTH

- FOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH ¥ CAMOOIIPEAEIIEHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIIe0BATENbCKOM, TPOSKTHOMN U COIIMANIbHOM 1€ TeIbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUAMM:

0) coBMeCTHasl I€SITEIILHOCT:

- IOHUMATh U UCIOJIF30BaTh MPEUMYILECTBA KOMAaHAHON U MHIMBUIYaJIbHOU PabOTHI;

- IPUHUMATh L€ COBMECTHOH AESITEIbHOCTH, OPraHM30BbIBaTh U KOOPAMHHUPOBATH JAECUCTBUS
0 €€ JOCTUKEHUIO: COCTaBJIATh IUIaH ACHCTBUM, pacHpelnessiTh poJId C YYETOM MHEHUH
YYaCTHHUKOB O0CYXJIaTh pPe3yJbTaThl COBMECTHOU paboTHI;

- KOODAMHHPOBaTh U BBIIOJHATH pPa0OTy B YCIOBUSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/JICHCTBHS;

- OCYUIECTBJIAThH MMO3UTHUBHOE CTPATETMYECKOE MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, IPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM

OByaieHUe YHHBEPCAJIbHBIMY PeryJsiTHBHBIMHU AeHCTBUAMMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U apTyYMEHTHI IPYTUX JIFOAEH MPU aHAIN3€ PE3YJIBTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE [IPaBO U MPABO APYTHUX JIOJIeH Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH JPYTOro YeloBeKa

B o6Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- copMHpPOBAHHOCTH  SKOJOTHMYECKONW KYIbTYypbl, TOHUMAaHUE BIMUSHHUS  COIUAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMaIbHOM Cpefbl, OCO3HAHUE
17100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpobieM;

- IUTAHUPOBAHUE U OCYILIECTBJICHUE JICWCTBUI B OKPYKAIOUIEH Cpelle HAa OCHOBE 3HAHUS LEeH
YCTOMYMBOTO Pa3BUTHUs YEIIOBEYECTBA;

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

- YMEHHE TPOTHO3UPOBATh HEONATONPHUATHBIE SKOJIOTHYECKHE TMOCIEACTBHS MPEeANPUHIMAEMbIX
JIEHCTBHM, IPEAOTBPAILLATh UX;

- pacUIMpPEHHE OMbITA IESITEIIbHOCTU SKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIJICHUE HAaBBIKAMH YUEOHO-HUCCIIEA0BATEIBCKOM, MPOSKTHON U COIMMAIBHON JEATEThHOCTH

JAucuuniuHapHblie (MpeaMeTHbIE) Pe3yJbTaThl 00y4YeHH s :

- c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE W POJU OHOJOTHH B CHCTEME HAay4YHOTO 3HAHUS;
(GyHKIIMOHATBHOU TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS )KU3HEHHBIX TPOOIieM;

- chOPMUPOBAHHOCTh  YMEHHUS  PACKPBIBaTh  COJEP)KaHHE  OCHOBOTIOJATAIOIIUX
OMOJOTUYECKNX TEPMUHOB W TIOHSATHHA: JKU3Hb, KJIETKA, TKaHb, OpPraH, OPraHWU3M, BH]I,
MOMYJISALINSI, YKOCUCTEMA, OMOIIeHO03, Onocdepa; MeTaboau3M (0OMEH BEIIECTB W MpEeBpaIeHne
DHEPrum), TOMeocTa3 (caMoperymnsius), OnocuHTe3 OenKa, CTPYKTypHash OpraHHU3aIUs KUBBIX
CHUCTEM, JTUCKPETHOCTB, CaMOPETYJISIIIHS, CaMOBOCITPOU3BE/ICHNE (penpoayKIus),
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HACJIEJCTBEHHOCTh, HM3MEHUYHUBOCTb, SHEPro3aBUCUMOCTb, POCT M Pa3BUTHE, YPOBHEBas
OpraHu3aIus;

- chOPMUPOBAHHOCTh ~ yYMEHHSI  pPACKpbIBaTh  COJIEPKaHHWE  OCHOBOIIOJIATAFOIINX
OMOJIOTMYECKUX TEOPHUM U TUMOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXO0XKICHUS )KU3HU U YEIIOBEKa;

- c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATh OCHOBOIMOJIATaONIe OMOIOTHYECKIE 3aKOHBI U
3akoHomepHoctu (I. Mengens, T. Moprana, H.M. BaBunosa, 2. I'ekkensa, @. Mromiepa, K.
bapa), rpaHuIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

- npuOOpeTeHHue OmbITa MPUMEHEHHUS OCHOBHBIX METOJOB HAyYHOTO TIO3HAHUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIIECCOB U SBIICHUIA;
OpraHU3aIMy ¥ IPOBEICHHS OMOJOTHYECKOT0 SKCIIEPUMEHTA, BBIIBHOKCHHS THIIOTE3, BBISBICHUS
3aBUCUMOCTH MEX]Yy HCCIEAyeMbIMU BEITUYMHAMH, OOBSICHEHUS TOJYUYCHHBIX PE3YyIbTaTOB U
(dbopMynUpOBaHUs BHIBOJIOB C HCIIOIb30BAaHMEM HAyUHBIX MOHITUI, TEOPHIl U 3aKOHOB;

- c(OpPMUPOBAHHOCTh YMEHHUSI BBIICIATH CYIICCTBCHHBIE IPU3HAKH BUPYCOB, KIIETOK
MPOKAPUOT M  OYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHuW3MOB, BHJIOB,
OMOTreOIeHO30B U 3KOCHCTEM; OCOOECHHOCTH IIPOIIECCOB OOMEHA BEIICCTB W IPEBpAICHUS
SHEPruM B KJIETKE, (POTOCUHTE3a, IUIACTUYECKOTO M SHEPreTUYECKOro OOMEeHa, XEMOCHHTE3a,
MHUTO33, M€i103a, OIUIOJOTBOPEHHUS, PA3BUTHUA U PA3MHOMKEHUS, WHAMBUAYAIBHOTO Pa3BUTHUS
opranu3Ma  (OHTOTeHe3a), OOpbOBI 32  CYIIECTBOBAaHHE, E€CTECTBEHHOro  0TOOpa,
BHJ1000pa30BaHMs, IPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHUSA KOMIIOHCHTOB
HKOCHUCTEM, AHTPONOTECHHBIX HW3MEHEHHH B JKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpoTa
BEIIIECTB U MIPEBpalllCHUE SHEPTUU B OHnocdepe;

- cOpPMUPOBAHHOCTh ~ yYMEHHS  peliarh  OWOJIOTMYECKHE  3aJadd,  COCTaBISTh
TEHOTHUITMYECKUE CXEMbl CKPEUIMBAaHUS [UJIi pPa3HBIX THUIOB HACJIEIOBAaHUS TMPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMbI TIEPEHOCA BEUIECTB M SHEPTUU B dKocHcTeMax (IeMH MUTaHus,
MUIIEBbIE CETH) ;

- c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKU OIICHMBATh HMH(DOPMAINIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaNMU, HAYYHO-TIOMYJISIPHBIE MaTepuaibl); HHTEPIPETUPOBATH ATHUYECKUE
ACTMEKThl COBPEMEHHBIX MCCIIeIOBAaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTUN; paCCMAaTPUBATh
r100aMbHBIE DKOJIOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3UIINIO;

- chOpMHUPOBAHHOCTh YMEHUM CO3/aBaTh COOCTBEHHBIE MHCHMEHHBIE U  YCTHBIC
COOOIIIeHUs HA OCHOBE OMONOTrMYecKoi MH(pOpMalMKU U3 HECKOIBKHX HMCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh NOHATUHHBIN anmnapar OMoJI0Tuy;

- NpuUOOpeTeHne OmbITa MNPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TO3HAHMUA,
UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOJIEHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUII;
OpraHU3aIy ¥ TIPOBEICHHS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBHXKCHHS THIIOTE3, BBISIBIICHUS
3aBUCHUMOCTH MEXAY HCCIENyeMBbIMU BEIWYMHAMH, OOBSCHEHHS TMOJNYyYEHHBIX PE3ylIbTaTOB U
(bopMyTUPOBaHUS BBIBOJIOB C MCIIOIH30BAHUEM HAYYHBIX TTOHSITHH, TECOPUH U 3aKOHOB;

- chOPMUPOBAHHOCTh YMEHHUS TPUMEHSATh TIONYYCHHBbIE 3HAHUS s OOBSCHEHUS
OMOJIOTUYECKHX MPOLIECCOB U SBJICHUM, JIsl MPUHSATHS MIPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOM
JKU3HM C IEJIbI0 o0ecreueHns 0€30MacHOCTH CBOETO 3/I0POBBS M 3/I0POBbsI OKPYKAIOIIUX JIFOICH,
cOoONIOACHHsI 3/I0POBOTO 00pa3a KU3HU, HOPM TPaMOTHOTO TIOBEJIEHUS B OKpYKarolei
MPUPOTHON cpejie; MOHUMaHWe HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTHKEHUN COBPEMEHHOMN
OMOJOTUM 1 OMOTEXHOJIOTHH 7Sl palliOHATLHOTO MPUPOAOIIOIE30BAHNUS.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI
2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl THCHUILINHBI 32
B T.4.

OcHoBHoOe cogepkaHue

TEOpeTHYecKoe 00yueHue 16
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKAHUEC 2
NPaKTUYECKUE 3aHATHS 16
B T.4. IPO(eCCHOHATTLHO-OPUEHTUPOBAHHOE CO/IepKaHue B (popme 6
NPAaKTUYECKOTO 3aHATHSA

n1abopaTopHbIC 3aHATH 2

IIpomeskyTounas arrecrauus (Aud. 3a4er) 1 cem
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2.2. TemaT4yecKMil IJIAH U COJAEPKAHME JUCHUILIHHBI

HaunmenoBaHmue pa3aeioB
H TeM

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccHoHAIBLHO-
OPHMEHTHPOBAHHOE), JIA00PATOPHbIE H MPAKTHYECKUE 3AHATHUS

O0BbeM
yacoB

DopmMHpyeMBble
KOMIIeTCHIIUH

1

2

4

Paznen 1. Knerka — cTpykTy

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

OK-02

Tema 1.1.

OcCHOBHOe co/Iep:KaHue

buoJsiorus kak Hayka.

TeopeaneCKoe oﬁyqelme:

0,5

OO0mas xapakTepucTuKa
JKM3HH

CoBpeMeHHBIE OTpaciu OMOIOTHYecKrX 3HaHUH. CBsI3b OMOJIOTHH C IPYTMMHU HayKaMu:
ouoxumusi, Onopusuka, OMOHHUKA, TeHoreorpadus u Ap. Poias 1 MmecTo 6uosioruu B
(OopMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3alluu )KUBOU
matepuu. O011ast XapaKTepUCTHKA )KU3HHU, CBOMCTBA )KUBBIX CHCTeM. XUMUYECKUN COCTaB
KJIIETOK

Tema 1.2.

OcHoBHOE COoICPKaAHUE

OK-01

CrpykrypHo-

Teopernueckoe o0yueHune:

0,5

OK - 02

(pyHknuoHaIbHASA
OpPraHu3auus KJIeTOK

Knerounas reopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MONOXKEHUS
COBPEMEHHOM KJIIETOYHOM TeOpHUHU. THIIBI KJIETOYHON OpraHU3alMK: TPOKAPUOTHUECKNN U
sykapuoTHueckuil. OTHOKJIETOYHbIE U MHOTOKJIETOUHBIE Opranu3Mel. CTpoeHue
npoKapuoTHyeckoit kinetku. CTpoeHne 3ykapuoTndeckoi kinetku. Hekierounsie popMel
JKU3HU (BUpPYCHI, OakTepuodaru)

OK-04

JlaGopaTopHble 3ansaTus 1:

[TproOperenue onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BHITTIOJTHEHUN
1abopaTOPHBIX paboT:
JlaGopatopHas
1. JlabGopatopnas paborta «CTpoeHue KJIeTKU (pacTeHus, )KUBOTHbBIE, TPUObI) U
KJICTOYHBIE BKIIIOUECHUS (KpaxMai, KapOTHHOUIBI, XJIOPOIJIACThI, XPOMOILIACTHI)»
[ToaroroBka MUKpOMpenapaToB, HAOIOIEHUE C TIOMOIIBI0 MUKPOCKOTIA, BBISBIICHUE
pasInyMii MEXy N3y4yaeMbIMH 00beKTaMH, (POpMYIMPOBAHNE BHIBOJIOB

IIpakTH4YecKkHe 3aHATHSA:
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IT 1: Bupycubie u OakTepuanibHbie 3a00eBanus. OOIMe TPUHIUIBI UCIIOIb30BAHUS
JIeKapCTBEHHBIX BelecTB. OcCOOEHHOCTH MpUMeHeHus: aHTUOnoTuKoB. [Ipencrasienue
YCTHBIX COOOIICHUI C TIPE3CHTAlMEeH, MOATOTOBIEHHBIX 110 TIEPEYHIO HICTOYHHUKOB,
PEKOMEHIOBaHHBIX MPENoJiaBaTesIeM

Tema 1.3. CTpykTypHO- OcHOBHOE co/iepkaHue OK-01
(pyHKUMOHAIbHBIE Teopernueckoe o0yueHue: 0,5 OK -02
(paxTopsl XpomocomHast Teopust T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op KIJIETOK,
HACJIeICTBEHHOCTH TFOMOJIOTHYHBIE M HETOMOJIOTHUHBIE XPOMOCOMBI, FAIIOMIHBINA M JUIJIOUIHBIN HaOop.

Hyxnennossie kucnotsl: JIHK, PHK Haxoxxnenne B kieTke, X CTpOeHUE U PYHKIIUH.

MarpuuHsble Ipolecchl B KJIETKe: perIuKalys, OMoCUHTe3 OelKa, pernapanus.

I'eHeTMYECKUI KOJ M €70 CBOMCTBA

IIpakTHYeckHne 3aHATHA: 2

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

HOpPME U B CIIy4ae U3MEHEHUs N0CIeN0BaTeNbHOCTH HyKIeoTn 108 JJHK
Tema 1.4. OcHoBHOE coaepKaHue OK -02
OO0MeH BelecTB U Teopernueckoe odyueHue: 0,5
NpeBpalleHne JHEPTruM B [TonsTue MeTabonu3M. ACCUMIIIALIUS U JUCCUMMIIALIUS — JIBE CTOPOHBI MeTa0oIu3Ma.
KJIeTKe Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIN, a3pOOHBINA U aHAIPOOHBIH.

[Tnactuueckuit ooMeH. PotocuHTe3. XeMOCHHTE3
Tema 1.5. 7JKuzHeHHBbIH OcHoBHoOe coiep:kaHue OK - 02
HHKJ KJIeTKH. MuTO03. Teopernuyeckoe o0yuenne: 1 OK - 04
Meiio3 Kiterounslii nuKII, €ro nepuoasl. MUTO3, €ro CTaiuu U MPOUCXOIAIINE POLECCHI.

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

Kpoccunrosep. bruonornuecknii cMbica Meno3a
Paszpen 2. CtpoeHue v GyHKIMH OPraHu3mMa 6
Tema 2.1. Ctpoenue OcHoBHOE conep:kaHue OK - 02
opraHusma Teopernueckoe o0yueHune: 0,5 OK -04

MHOroKJIeTOYHbIE OpraHu3MBbl. BzaumocBs3b OpraHoB U CUCTCMbI OPraHOB B
MHOT'OKJICTOYHOM OpraHu3MeE. T'omeocras opraHnui3mMa 1 €ro noaACpKaHruec B IMPOIeccce
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KHU3HCOCATCIIbHOCTH

Tema 2.2.
®opmMbl pa3MHOKEHUS
OpPraHu3MoB

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe oﬁyqenne:

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

TeopeaneCKoe oﬁyqelme:

0,5

WNuauBuayaibHOE Pa3BUTHE OPTaHU3MOB. DMOPUOTEHE3 U €ro CTaANU.
[ToctamOpuonanbHbIi nepuoa. CTaauu nocTaIMOPUOHAIBHOIO PA3BUTHS Y )KUBOTHBIX U
yenoBeka. [Ipsmoe u Henpsimoe passutue. buonornyeckoe crapenue U cMepTb. OHTOTEHE3
pacTeHui

OK -02
OK - 04

Tema 2.4.
3akoHOMepHOCTH
HacJIe10BaHUSs

OcCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

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 CKPEIINBAHUS

OK - 02
OK - 04

Tema 2.5. Cuenjienuoe
HacJlel0BaHUe MPU3HAKOB

OcHoBHOE COoICPKaAHUE

Teopernueckoe o0yueHune:

0,5

3akonsl T. Moprana. CueryieHHOe HaclieIoBaHHWE T€HOB, HAPYIICHHUE CIICTICHMUS.
HacnenoBanue npu3HakoB, CLIETUIEHHBIX C MIOJIOM

IIpakTHYecKkHe 3aHATHSA:

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 coiepxaHue

OK-01

10




DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIEHME BbICIIETO OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U CEPBUCA»
Aucm 11

3akoHOMepHOCTH

TeopeaneCRoe oﬁyqe}me:

0,5

HU3MCHYUBOCTH

H3MeHYnBOCTh NMPU3HAKOB. BUbl N3MEHYMBOCTHU: HACIIEICTBEHHAs! M HEHACJIEICTBEHHASI.
3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacheAcTBeHHOM n3MenunBoctu (H.W. BaBuios).
MyranuonHasi Teopus U3MEHYHMBOCTU. BUIbl MyTanuii U pUYUHBI KX BOSHUKHOBEHHUS.
Kapuotumn yenoseka. HacnencrBennblie 3a00neBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIC
0ose3nu yenoBeka. bone3Hu ¢ HacneACTBEHHON MPeApacnoNoKeHHOCThIO. 3HAUeHUE
MEAWIIMHCKOW TeHETUKH B MPEIOTBPAIICHUY H JICYCHUN TCHETUYCCKUX 3a00JIeBaHUN
YeloBeKa

HpaKaneCRue 3aHATHUA:

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.

TeopeaneCKoe oﬁyqelme:

Muxpo3Boaonus

I[TepBbie sBomonmonHble KoHuenmu (K.b. Jlamapk, X.JI. Broddon). DBomronronHas
teopus Y. Jlapsuna. CuHTETHYECKAsI TEOPHS IBOJIOLUHU U €€ OCHOBHBIE MTOJIOKEHHUS.
Muxkposontonus. [Tomynsanus kak a1eMeHTapHasi €IMHULA 3BOJIOLUN. [ eHeTnueckue
OCHOBBI 3BOJIIOIIUH. DJIeMeHTapHble (pakTopsl FBoNtOLMU. EcTecTBeHHBI 0TOOD —
Harnpasisomuil Gpakrop sBoironuy. BunoobpazoBaHue Kak pe3yinbTaT MUKPO3BOIIOLNUN

OK -02
OK - 04

Tema 3.2.

OcHoBHOE coaepKaHue

Maxkpo3Bosaouus.

TeopeTuquKoe oﬁyqelme:

Bo3HukHOBeHHE M
pa3BuTHE KM3HM Ha 3emJie

Maxkpossomonus. @opMbl 1 OCHOBHbIE HanpaBiieHus: Makpossoonmu (A.H. Cesep1ios).

[Tyt noctmxenus 6uosnoruaeckoro nporpecca. CoxpaHeHue 6rmopasHooOpasus Ha 3emIie.

I'unote3sl u TCOPHUU BOSHHUKHOBCHUS )KU3HU HA 3emine. IlosgBaenue MEPBLIX KIJIICTOK U UX
OBOJOIMA. HpOKapI/IOTI)I " DYKapUuOTHI. HpOI/ICXO)K)IeHI/Ie MHOT'OKJICTOYHBIX OPraHU3MOB.
Bo3HuKHOBEHNE OCHOBHBIX HAapCTB 3YKapUuoT

OK - 02
OK-04

Tema 3.3. IIpoucxoxaenue

OcHOBHOE coiepxaHue

YECJ0BCKA — AHTPONOTCHE3

Teopernyeckoe o0yueHue:

OK -02
OK - 04

11
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AnTtponosorus — Hayka o yenoBeke. Cucremarndeckoe nooxkeHue yenoeka. CXoAcTBo U
OTJINYHSA YeJIOBeKa C )KUBOTHHIMH. OCHOBHBIE CTa/IMU aHTPOIIOTEHE3a. DBOIOLUS
COBPEMEHHOT0 4YEJIOBEKa.

YenoBeyeckne pachl U UX €IUHCTBO. Bpems u myTu pacceneHust 4eaoBeKa 1o MiIaHeTe.
[TpucrocobIeHHOCTh Ye0BeKa K Pa3HbIM YCIOBHUSIM CPEJIb

Pasznea 4. Dxojorns

Tema 4.1. Dxosornueckue | OCHOBHOe coJep:KaHue OK-1
(daxropsl u cpeanl ;ku3HN | TeopeTnyeckoe odyueHue: OK - 02
Cpenpl 00uTaHusE OPraHU3MOB: BO/IHAS, HA3EMHO-BO3/TyIIIHAS, IOYBEHHAS, OK - 07
BHyTpuOpranu3dMeHHas. OU3nKo-XxuMHUYEeCKHe 0COOEHHOCTHU Cpe]l OOUTaHHs OPraHU3MOB.
HpI/ICHOCO6JIeHI/I$I OpTraHM3MOB K KM3HH B Pa3HbIX CpCaax. ITonsTue PKOIOrM4YECKOro
dakropa. Knaccuduxarus sxonornyeckux (axropos. [Ipasmio munumyma FO. JIubuxa.
3axon TonepantHocTH B. lllendopna
Tema 4.2. [lonyasiuus, OCHOBHOE cO/Iep:KaHue OK-01
cood1ecTBa, 3kocucreMbl | Teopernueckoe o0yuyenue: OK - 02
DKOJIOTHYECKash XapaKTEPUCTHKA BUJIA U TIOMYJISIIMN. DKOJIOTHUecKasi HUIIIA BUJIA. OK - 07
DKoJoru4eckre xapakTepucTuku nomynamnuu. CooliiecTBa U SKOCUCTeMBI. brolienos3 u
ero cTpykrypa. CBs3u MeXIy opranu3Mamu B OnorieHosze. CTpyKTYpHBIE KOMIIOHEHTBI
HKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTBI, peAylleHThl. KpyroBopoT BELIECTB U MOTOK
SHEpPruM B 3kocucreme. Tpoduueckne ypoBHH
IlpakTHYeckHe 3aHATHIA:
IT 6. Tpoduueckue nenu u cetu. OCHOBHBIE TTOKA3aTeN YKOCUCTEMBI. buomacca u
MPOAYKIHSI. DKOIOTUYECKUE MUPAMUIBI YHces, OnoMacchl U sHepruu. [IpaBuio mupaMusl
SHEPTHUH.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JJaHUI 110 TIEPEHOCY BEIIECTBA U
SHEPTUU B IKOCHCTEMAX C COCTABIICHUE TPOPUICSCKHX TIETICH W TUPAMHU]] OMOMaCCHl
DHEPTUU
Tema 4.3. buocdepa - OcHOBHOE coJiepKaHue OK-01
rj100a1bHas Teopernueckoe o0yueHune: OK - 02

12
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IKOJOrn4eCckas Ccucrema

Buocdepa — xuBas o6onouka 3emnu. Pa3Butue npeacrasienuit o buocdepe B Tpyaax B.1.
Bepnanckoro. O61actu 6nocdepsl 1 ee KOMIOHEHTHI. JKnuBoe BelecTBo 6nochepsl u ero
byHKInn.

3aKOHOMEPHOCTH cyiecTBoBaHus ornocdepbl. OcobeHHOCTH Orocdepbl Kak riao0ambpHON
sKocucTeMbl. JlnHaMudeckoe paBHOBecue B Orocdepe. KpyroBopoTs BemmecTs u
OMOTreOXUMHUYECKUE IUKIIBL. [ 100aIbHBIC KOJIOTHYECKHE TIPOOIEMbI COBPEMEHHOCTH

OK -07

Tema 4.4. Bausinune
AHTPONMOTreHHBbIX (paKTOpPOB
Ha Ouochepy

OcHoBHOE CoICpPKaHuE

TeopeTnueckoe odyueHue:

AHTpOTIOTeHHBIC BO3ICHCTBHSI HAa Onocdepy. 3arpsi3HeHNs KaK BHI aHTPOIIOTEHHOTO
BO3EHUCTBUS. AHTPOIIOI€HHbIE BO3/IeHCTBHS HAa aTMoc(hepy. Bo3nelicTBust Ha ruapocdepy.
BosneiictBust Ha muTOChepy. AHTPOIIOTEHHBIE BO3ICHCTBUS HA OMOTHYECKUE COOOIIECTBA.
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
COLHAJIBHO-
JKOJIOTHYECKUX (PAaKTOPOB
HA 30POBbeE YeJI0BEKa

OcHoBHOE COoICPKaAHUE

Teopernueckoe o0y4ueHune:

310poBBE U €ro cocTaBistonue. akTopbl, MOJOKUTEIBHO U OTPUIIATEIHLHO BIUSIONINE HA
opranu3M yenoBeka. [IpoGiaemMa TeXHOTEHHBIX BO3/IEUCTBUI Ha 3J0POBbE YEIOBEKA
(37IeKTpOMArHUTHBIE MOJIs1, OBITOBAsT XUMUS, M30BITOYHBIC IITYMBI, paJHAIlUs U T.I1.).
AnanTanus opraHu3Ma 4enoBeka K (hakropam okpyxatorieit cpeabl. [IpuHIunms
dbopMupoBaHUs 310pOBbe cOeperaroiero nopeacHus. usnyeckas akTUBHOCTh U
3710pOBbE. buoXxruMuUeckne acCeKkThl PAllMOHAIILHOTO MUTAHUS

JlaGopaTopHble 3aHsATHS 2:

JlaGopatopHasi paboTa Ha BEIOOD:

1.  JlaGoparopHas paboTa «YMCTBEHHAs pabOTOCTIOCOOHOCTH
OBnazieHre METOIaMH OTIPEICIICHHS TIOKa3aTeNiel yMCTBEHHOM pab0TOCIIOCOOHOCTH,
00BSICHEHHUE TOJyYEHHBIX PE3YJIbTaTOB U (POPMYITHPOBAHNE BHIBOIOB (ITMCHMEHHO) C
VICITOJIb30BAHNEM HAYYHBIX NOHITHHI, TEOPUI U 3aKOHOB

OK -02
OK - 04
OK - 07
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2.  JlabopatopHas pabora «BiausHue abnotrudeckux pakTopoB Ha YyeIoBeKa (HU3KHE
U BBICOKHE TEMIIEPATYPHI)»
W3ydeHre MEeXaHH3MOB aJaNTallii OpraHU3Ma YeJI0OBeKa K HU3KUM U BBICOKHM
TeMIIepaTypaM 1 0ObsICHEHHE TIOTYYCHHBIX PE3yIbTaTOB U (HOPMYIHMPOBAHUE BHIBOJIOB
(MMCBMEHHO) ¢ UCTIOJIb30BAHUEM HAYYHBIX IMOHSATHI, TEOPU U 3aKOHOB

IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIep:KaHHe (COo/Iep:KaAHNe MPUKJIATHOTO MOTYJIsA)

Pasnena 5. buoJiorus B ;KU3HH

Tema 5.1. BuorexuoJjioruu
B JKU3HH KAKI0r0

OcCHOBHOe co/Iep:KaHue

Teopernueckoe cogepranmne:

broTrexHoorus Kax HayKa U IIpOU3BOJCTBO. OcHOBHBIE HaIlTpaBJICHUA COBpCMGHHOfI
6uoTexHoaoruu. Mero bl 6M0TEXHOIOIHMU. OOBEKTH OMOTEXHOIOTUU. DTUKA
OMOTEXHOJIOTMYECKUX U T€HETHUECKHUX SKCIICPUMCHTOB. HpaBI/IJIa IIOMCKa U aHaJIn3a
OMO’KOJIOTMUECKONW HHPOPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (HayyHasi U y4eOHO-Hay4Has
JUTEpaTypa, CpeICTBa MacCOBOM nH(popmanmu, cetb IHTEepHET U Ipyrue)

IlpakTHYeckHe 3aHATHIA:

Kelicbl Ha aHanu3 MHQOpPMALMK O HAYYHBIX JTOCTHKEHUSAX B 00JIACTH T'€HETHYECKUX
TEXHOJIOTUH, KJIETOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOJIOIMiA. 3ammuTa Keica:
IpeJICTaBICHHUE PE3YJIbTATOB PEIICHUs KeMCOB (BBICTYINIEHUE C IPE3EHTAIUEH )

OK-01
OK - 02
OK-04

Tema 5.2. BuorexHoJioruu B

NMPOMBIINIVICHHOCTH

OcHoBHOE COoICPKaAHUE

IlpakTHYeckHe 3aHATHIA:

Pa3BuTHe MpoMBIIUIEHHON OMOTEXHOJIOTUH U €€ IPUMEHEHHUE B KHU3HH YelloBeKa, MOUCK U
aHaJIM3 UHQOPMAIMK U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTeparypa,
CpecTBa MaccoBOW MHpOpMaLIUK, ceTh VIHTEpHET U Apyrue)

Kelicbl Ha aHanu3 HHPOpPMALMK O Pa3BUTHH IPOMBIIIJIEHHOW OMOTEXHOIOTHH (110
rpynmnam)

3amuTa keiica: [IpeacraBienue pe3yabTaToB pelieHus: KeHCOB (BBICTYIUICHHE C
npe3eHTaImen)

IIpakTH4YecKkHe 3aHATHSA:

OK-01
OK -02
OK - 04
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Pa3BuTHE OMOTEXHOJIOTHH C MPUMEHEHHEM TEXHHUYECKUX CHCTEM (OMOMHKEHEPHS,
OouonHpopmaTrka, OMOHUKA) U UX IPUMEHEHHUE B )KU3HU YEJIOBEKa, IOUCK U aHAIN3
uH(GOpMAIIUK U3 PA3INYHBIX KCTOYHUKOB (HayyHasi U ydeOHO-HAY4IHAs TUTEpaTypa,
CpelcTBa MaccoBOi uH(popmaluu, cetb uTepHeT u apyrue)
Keiicel Ha aHann3 nHGOPMAITUHU O Pa3BUTUU OMOTEXHOJIOTUH C MPUMEHEHHUEM TEXHIUYECKHUX
cucteM (1o rpymnmnam)
3amuTa keiica: [IpeacraBiienue pe3ynbTaToB PEeLIEHUS KEHCOB (BBICTYIIJICHHUE C
MIPE3CHTAIINECH )
IIpome:xyTouHas
arrecTaums no mud. 3a4er
AMCUUIIMHE
Bcero: 32
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3. MeTtoanueckue YKa3aHus no NpOBeJICHUI0 NPAKTHYECKHUX

3aHATHIT/J1a00paTOPHBIX PadoT

OcHoBomnosaraloiuM TpeOOBaHMEM K pe3yJbTaTaM OCBOCHMsI OHOJIOTHM  SIBJISETCS
c(OPMHPOBAHHOCTh Yy OOYYAIOMIMXCS YMEHUH HCCIeI0BaTh OMOJIOTUYECKHE OOBEKTHI,
IPOLECChl U SIBJIEHUS, B YAaCTHOCTHU: BBIABIATH IHPUUMHHO-CIEIACTBEHHBIC CBA3M MEXIY
UCCIIEYeMBIMU OMOJIOTMYECKUMU 00bEKTaMH, IIPOLIECCAMU U SIBJICHUSMU; JENIaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUM IOJYYEHHBIX PE3yJbTaTOB; BBIIBUIATh T'MIIOTE3bI, IIPOBEPSTH UX
HKCHEPUMEHTAIBHBIMA CpPEACTBAMH, (OPMYIHMPYS LeJdb HWCCIEAOBAHMS, AaHAJIM3UPOBATh
[IOJTyYeHHbIE Pe3yNbTaThl U JAeaTh BbIBOAbL. JlabopaTopHble pabOTHl COCTABISIOT BAXKHYIO
4acTh y4e€OHOTro mpolecca mo OMOJIOTUH M HalpaBlieHbl HA (popMUpOBaHKE y 00YUAIOIIUXCS
[IPAKTUYECKUX YMEHHUH, B T.4. CHOCOOHOCTEH yCTaHABIUBATh CBA3U MEXAY TEOPETUYECKHUMHU
MOJIOKEHHUSIMU M SKCTIEPUMEHTAIILHBIMU TAHHBIMH.

KayecTBeHHOE BbINOJIHEHUE JTAOOPAaTOPHBIX paboT TpeOyeT HaIW4Msl y 0OydyaroImuXxcs
HE TOJIFKO COOTBETCTBYIOIIMX MPAKTHUECKUX HABBIKOB (COOIIOACHNE TEXHUKH O€301MacHOCTH,
cOOpKa YCTaHOBOK, INPUTOTOBJIECHHWE PEAKTUBOB W IIp.), HO U 3HAHUHW TEOPETHUYECKOTrO
matepuana. OTHUM U3 CIOCOOOB MOBBIIICHUS 3()(HEKTUBHOCTH BBITOIHEHHUS 00YJaIOIIMMUCS
na0opaTOpHbIX paldOT ABISETCA MPEICTaBIECHHE METOJUYECKUX PEKOMEHJAIMi Mo HX
BBITTOJIHEHUIO B BHJIE CIICIIUAIEHBIM 00pa3oM 0(OpMIIEHHOW HHCTPYKIIUH.

ConeprkaHue xo/Ja BBIIOJIHEHUS J1a00paTOpHOM pabOThl MOXKET OBITH MPEJCTABICHO B
(dhopme TabIuUIIbI, COCTOSIIECH U3 HECKOIBKUX CMBICIIOBBIX OJIOKOB:

1. Bompockl M 3afaHus AN TOJMYYEHHUS JOMycKa K BBIIOJHEHHIO Ja00OpaTOpHOM
paboTHI.

2. O6opynoBaHHe U MOCYJia, PEAKTUBBI.

3. OnucaHue KaxxJoro oOIbITa, 3alUIAHMPOBAHHOTO B JIabopaTOpHOU paboTte, B BUAE
aJITOPUTMA BBIMOJIHAEMBIX B XOJ€ SKCIIEpUMEHTa NeHCTBUN (IOCIIEN0BAaTEILHOCTU IIAaroB,
KaXXJIbIH U3 KOTOPBINA OMUCHIBAECT 3aBEPIIICHHOE ICHCTBUE).

4. Borpochl U 3a/1aHUs K ONBITaM, UMEIOIUE CBOEH IIeNIbI0 aKI[EHTUPOBAaTh BHUMaHHE
Ha TeXHUKE 0€30MaCHOCTH, 0COOEHHOCTSIX MPOTEKAHMS YKCIIEPUMEHTA, aHAIHN3e, 00paboTKe 1
000CHOBAHUU MOIYYEHHBIX PE3yIbTATOB.

CrpykTypHupoBaHHe U Ipe/cTaBiIeHre HHPOopMaluu 0 J1a0bopaTopHON paboTe MOMOXKET
o0yJaromuMcsi TpU TOATOTOBKE K 3aHATUIO, AKTUBU3UPYET MX I[03HABATEIbHYIO
JEeSITeTbHOCTh BO BPEMsI €€ BBITIOJIHEHUS, & TAK)KE MO3BOJUT BHICBOOOANTH JIOTIOITHUTEIILHOE
BpeMs Ha NPOBEICHUE 3aIJIaHWPOBAHHBIX OIBITOB, OOJEe JETalbHBIA aHaIM3 MOJYyYEHHBIX
pe3yIabTaTOB U pedIIeKcHro.

[IpakTUKO-OpUEHTHUPOBAHHbIE  33JaHUsl  SBISIIOTCS ~ OJHMM M3 CIOCOOOB
npodeccruoHanu3anyu B auciuiummHe «buomorusy. [IpakTHKO-OpUEeHTHPOBAHHBIC 33TaHHS
BKJIIOYAIOT MH(OPMAIHIO «U3 KHU3HM» U HalpaBlIeHbl HA BBIABICHHE 3HAHUI CTYIEHTOB 00
OKpy>KarolieM Mupe, GOpMHpPOBAHHE NMPAKTHUECKUX YMEHHMH M HaBBIKOB, B TOM YHCIE C
WCTIOJB30BAHUEM  DJIEMEHTOB TPOQPECCHOHATBHON NesiTenbHOCTH. [lpu  BBITOTHEHHE
MPAKTUKO-OPUEHTHUPOBAHHBIX 33JaHUM CTYIEHTHI HE TOJIBKO PEIIAIOT JMYHOCTHO-3HAYMMBbIE
MpoOJIEMBI C WCIIOJIb30BAaHUEM TPEAMETHBIX 3HAaHWH, HO M OCBAaWBAIOT 3JEMEHTHI OOIINX
KOMIIETECHIIUH.

Ilenp OpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUH —  «IOTPYKEHHE» B  peEIIeHue
«OKM3HEHHOI» 3a1aun. MaTepuaisl Ui COCTaBICHUS TaKUX 3a7aHUi JTOJDKHBI ObITh B3STHI U3
OKpy’Karoliel NeHCTBUTENBHOCTH, JOJKHBI OBITh MHTEPECHBI OOYYarOUIMMCA M JOJIKHBI
MOTHBHPOBATh X HA IOUCK BapUAHTOB PELICHUH.
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C TOYKHM 3peHUs HANpPaBIEHHOCTU IMPAKTUKO-OPUEHTHUPOBAHHBIC 3a/IaHUs NIEJSIT Ha
3a/IaHMs, CBS3aHHBIC C JKU3HBIO, MPAKTHUYECKOW NEATEeIbHOCTHIO, Ha 3aJaHUs KHUTEHCKOTOY
COJIepKaHusl, Ha 3a/aHus MPO(QOPUCHTAIMOHHON HAMPaBICHHOCTH, CBSI3aHHBIC ¢ Oymymiei
po¢eCCHOHAIBHON JEATEIHHOCTHIO.

Kpowme toro, mo ¢opme morcka pemieHus mpakTHKO-OPUEHTHPOBAHHEIE 3a/I1aHUST MOKHO
pa3zienuTh Ha TEOPETUUYECKUE, IKCIIEPUMEHTAILHO-TEOPETHUUECKHUE, PACUCTHBIC.

Pemenne TeopeTHuecKMX 3aJaHU TO3BOJIIET Pa3BHBATH JIOTHYECKOE MEIILICHHE,
(hopMHUpOBaTh MOHATUWHBIN amnmapar, CBA3BIBATh TECOPETHYECKOE 3HAHUS IO JUCIHUIUIMHE C
WX PUMEHEHUEM B HOBOW CHUTYAIIHH.

B pacuerHbIX 3aauax oOydJaromuecs yCTaHABIUBAIOT 3aKOHOMEPHOCTH, CBSI3H MEXIY
BEITMYMHAMU, UCTIOB3YsI MOAXOISIINNA MAaTeMaTUYECKUI ammapar.

[Ipy BBINOMHEHUM SKCIEPUMEHTAIBHO-TEOPETUYECKUX 3aJaHuil  oOydaromuecs
OIIBITHBIM ITyTE€M Ha OCHOBE 3HAHUI PEIIAIOT MPAKTUICCKHUE 3a/1a4H.

CnenyeT OTMETHUTh OCOOCHHOCTH IPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad, KOTOpHIE
HE00XO0IMMO 3aKJIa/IbIBATh MPU UX MPOSKTUPOBAHHH:

— HaJM4Ke M03HABATEIbHOM, TPO(ECCHOHAIEHOM, COIMAIBHON 3HAYMMOCTH, KOTOpas U
MOTHUBHUPYET 00yUarOIINXCS;

— HAJIMYUE CIOXKETa, CUTyallH WK MPOOIeMbl, AJis pa3pelieHus KOTOpoil Heo0X0 MO
WCIOJIb30BaTh 3HAHWS, YMCHHUS W3 PAa3HBIX INPEAMETHBIX O0JIaCTeH WM W3 JKU3HU, Ha
KOTOpBIE€ HET SIBHOTO YKa3aHHs B TEKCTE 3a]1a4H;

— CBSI3b € 00JIaCTHIO MPUMEHEHUS PE3yJIbTaTa, IOJYyYSHHOTO TP PEIICHUH 3aIa4H.

Kak npaBumo, mpakTHKO-OpUEHTHPOBAHHOE 33/IaHHE UMEET CIEAYIOIIYIO0 CTPYKTYPY:

— Ha3BaHHE 3a/IaHU;

— BBeJICHHE B mpoOiemy (onmucaHue XU3HEHHOW CUTyaluu (MpoOJieMbl), JTMYHOCTHO-
3HAYMMOTO BOIIPOCA);

— UCTOYHHUKHU HHPOpMAIHH (TEKCT, Ta0nuIa, TpaduK, CTATUCTUYECKUE TaHHbIE U Ip.);

— (opMyITUPOBKA 3a/IaHUS;

— TpeOOBaHUs K MPEJCTAaBICHUIO pe3yibTaTa ((hopMaT/Bun).

Jiis pa3pabOTKH MPaKTHKO-OPUEHTUPOBAHHBIX 33JaHUIA HEOOXO0TUMO:

1. OnpenenuTs pe3ynbTaT 0OydeHHs, Ha (GOPMHUPOBAHUE WM TPOBEPKY KOTOPOTO
OyJeT HampaBJICHO 3a/IaHHeE.

2. ChopmynupoBath BBeJIeHHE B TpoOiieMy (IIpeIcTaBIseT cOO0N OMMCcaHne CUTYalluH,
KOTOpas MOKET BCTPETUTHCS B TTOBCETHEBHOM KM3HU, B OBITY, B O0IIECTBE, HA TTPOU3BOJICTBE
u T.m.). BBeneHue B mpobOieMy MOMKHO OBITh KPaTKUM M €MKHM, OPHUEHTHPOBAHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO TPYIIITY 00 yUAIOITUXCSI.

3. CchopmynupoBaTh OJHO WM HECKOIBKO 3aJaHU N oOydarommxcs. B 3amaHusx
JOJDKCH OBITH OMpEJICIICH MOPSIOK JEUCTBUN, KOTOPOMY JIOJDKHBI CJIEIOBATh 00yJarOIIAeCs
MpH UX BbIMONHEHUH. DOPMYyIHUPOBKA 3aJaHUI TOJDKHA COOTHOCUTHCSA C MHCTPYMEHTOM UX
MIPOBEPKH: BCE, 3aIUIAHUPOBAHHBIC 3aJIaHUS JOJDKHBI OBITH OleHeHBbI. Kak 3amaHus, Tak U
TpeOOBaHUS K MX MPEJICTABICHUIO JTOJKHBI OBITh CHOPMYITHpPOBAHBI TOHITHO M YETKO, HE
JIOITYCKAaTh PA3JIMYHBIX BAPUAHTOB TOJIKOBAHUS 00YJArOIIIMHUCS.

4. ToarotoBuTs WHGOPMAIUIO, HEOOXOAUMYIO JUIS BBITIONHEHUS 3aJaHUi (TEKCTHI,
TaOIUIBI, TpaUKH, BUJICO, CTATUCTUYCCKHE JTAaHHBIE U T.1.). TpeOoBaHus, MpeIbsBIIEMbIC K
MCTOYHHUKAM UH(POPMALIUH:

— JIOCTaTOYHOCTh (COAECPKUT BCIO HEOOXOAUMYIO0 HWH(OpPMAIMIO MJis BBITTOJHEHHS
3a7aHui);

— 3¢ (HEeKTUBHOCTH (TIO3BOJISIET BHIMOIHUTH 33/IaHNE TP MUHUMAJIBHBIX 3aTpaTax);
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— COOTBETCTBYET BO3pacTy 00y4aroLIuXCs;
— COJCP)KUT TIO3HABAaTENbHYIO, HHTEPECHYIO (HOBYIO) JUIi  OOydYaromuxcs
nH(pOpMALIHUIO.

3.1. TemaTuka u cojiepKaHue NPAKTHYECKUX 3aHATHII/Ia00PATOPHBIX PadoT

JlabopaTopHble 3ansiTus 1
Tema 1.2. CTpyKTYpHO-(PYHKIIHOHAJILHASI OPraHU3ALMS KJIETOK
Coneprxanue:
[IproGperenue onbITa MPUMEHEHHS] TEXHUKH MHUKPOCKOITUPOBAHUS IIPU BHITIOJTHEHUH
nmabopaTopHEBIX PaboT:
JlaboparopHas pabota «CTpoeHue KIeTKH (paCTeHHUsI, ’KUBOTHBIE, TPUOBI) U KICTOYHbBIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTHI)»
[ToaroroBka MUKpoMpenapaToB, HaOIOJEHHE ¢ TOMOIIbI0 MUKPOCKOIIA, BBISIBICHUE
pa3NuUii MeX Ty U3ydaeMbIMU 00beKTaMH, (HOPMYITHPOBAHNE BBIBOIOB
JlaGopaTopHble 3aHATHS 2
Tema 4.5. BiusiHue conuaibHO-3K0JI0THYECKHX (PAKTOPOB Ha 310pPOBbe YeI0BeKa
Copnep:xanue:
JlaboparopHast paboTa Ha BEIOOD:

1.  JlaGoparopnas paboTta «YMCTBEHHas! pabOTOCTIOCOOHOCTHY
OBnazieHue METOIaMH OTIPEACIICHUsI TToKa3aTeell yMCTBEHHOM paboTOCIIOCOOHOCTH,
00BsICHEHHUE MOJIyYEHHBIX PEe3Yy/IbTaTOB U (POPMYIMPOBAHNE BHIBOIOB (TMCBMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

2.  JlaboparopHas pabota «BrnusHre abnoTH4ecKnX (aKTOpOB Ha YeloBeKa (HU3KUE

1 BBICOKHE TEMIIEPATYPHI)»

N3ydyeHne MexaHH3MOB aJJaNTallii OpraHU3Ma YeJI0BeKa K HU3KUM M BBICOKUM
TeMIeparypam U oObsICHEHHUE MOTYYEHHBIX PE3yJIbTaTOB U (POPMYIHpPOBaHUE BHIBOJOB
(MMCHMEHHO) C UCTIONIF30BAHUEM HAYYHBIX MMOHSATHI, TEOPU U 3aKOHOB
IIpakTnueckoe 3ansaTHe 1
Tema 1.2. CTpyKTypHO-(PYHKIIMOHAIBbHASI OPraHU3ALUs KJIETOK
Conepsxanne: Bupychoie u 6akrepuanbHbie 3a001eBanus. OOMe TPUHITUITBI
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUS! aHTUOMOTHUKOB.
[IpencraBieHue yCTHBIX COOOIIECHH ¢ Tpe3eHTalMeN, TOATOTOBIEHHBIX IO MEPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX TperojaBaTesieM
IIpakTuyeckoe 3ansTHe 2
Tema 1.3. CTpykTypHO-pyHKIHOHATBbHBIE (PAKTOPHI HACIEACTBEHHOCTH
Conepxanue:
Pemenue 3ana4 Ha onpe/esieHNE TIOCIEN0BATENIBHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B
HOpPME U B CIIy4a€ U3MEHEHUS MOocaeq0BaTeIbHOCTH HykiIeoTua0B JJHK
IIpakTnyeckoe 3ansaTne 3
Tema 2.4. 3aK0OHOMEPHOCTH HACJIEIOBAHUSA
Conepxanue:
IT 3. Pemienue 3a/1a4 Ha ONpeAEIeHNE BEPOITHOCTH BOSHUKHOBEHHUS HACIIEACTBEHHBIX
MPU3HAKOB TIPU MOHO-, JTU-, TOJIUTHOPUIHOM U aHATTU3UPYIOIIEM CKPEIIUBAaHUH,
COCTaBJICHHE FT€HOTUITNYECKUX CXEM CKpEIIMBaHUS
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IIpakTnyeckoe 3ansTue 4

Tema 2.5. CuenJieHHOe HacJiel0BaHUe PU3HAKOB

Conepxanue:

Pemenue 3a1a4 Ha onpe/esieHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB
IIPY CLEIIJIEHHOM HacJIeZJOBAaHUH, COCTABIIEHUE T€HOTUIINYECKUX CXEM CKPELIMBaHUS
IIpakTHyeckoe 3ansATHE 5

Tema 2.6. 3aKoHOMepPHOCTH M3MEHYHMBOCTH

Conepxanue:

Pemenue 3aa4 Ha onpe/iesieHne TUIIAa MyTallUK [IPU [Iepeiaye HACIEACTBEHHbBIX ITPU3HAKOB,
COCTaBJICHHE FTEHOTUITNYECKUX CXEM CKpEeIIMBaHUS

IIpakTnueckoe 3ansTHe 6

Tema 4.2. [lonyasiuus, cood1IecTBA, IKOCHCTEMbI

Conep:xanue:

Tpoduueckue nenu u cetu. OCHOBHBIE TTOKA3aTENIM SKOCUCTEMbI. buomacca 1 mpoaykiusi.
DKOJIOrM4ecKue Mupamuibl ynucell, ouoMaccsl U 3Hepruu. [IpaBmiio nupaMuasl SHEPIUHU.
Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHI 110 MEPEHOCY BEIeCTBA U
SHEPIUU B IKOCHUCTEMAX C COCTABIICHHE TPOPUUECKUX LeNel U mupamMu]] OMoMaccsl U
SHEPTUHU

IIpakTHyeckoe 3ansaTHE 7

Tema 4.4. Biusinne aHTponoreHHbIX GakTopoB Ha Ouochepy

Conep:xanue:

[TpakTrueckoe 3ansaTHE «OTXO/BI IPOU3BOJICTBAY

IIpakTnyeckoe 3ansaTHe 8

Tema 5.1. BHOTEeXHOJIOTHH B KH3HHU KAKI0I0

Conep:xanue:

Keiicbl Ha aHanu3 MHPOpPMAIMK O HAYYHBIX TOCTH)KEHUSAX B 00JIaCTH T€HETHYECKUX
TEXHOJIOTUH, KIIETOYHOM MHKEHEPUH, MMUIIEBBIX OMOTEXHOJIOI M. 3amuTa Keifca:
MIpe/ICTaBICHNE PE3YJIbTATOB PEIICHUS KEMCOB (BBICTYIIEHUE C NTPE3EHTAIUEH )
IIpakTnueckoe 3ansTHe 9

Tema 5.2. BuoTexHo10rnu B NPOMBIILICHHOCTH

Coneprxanue:

PazButue npoMelluIeHHONW OMOTEXHOIOTUN U €€ IPUMEHEHHUE B )KU3HU UEJIOBEKa, MOUCK U
aHaJIn3 UH(pOpPMALMK U3 Pa3IMYHbIX UCTOYHUKOB (HayuHas U yueOHO-Hay4yHas JIUTeparypa,
cpezacTBa MaccoBoi MHpOpMaLUH, ceTh IHTEpHET U Apyrue)

Keiicbl Ha aHanu3 MHGOPMAIMK O Pa3BUTHH MPOMBIIIIIEHHOW OMOTEXHOJIOTHH (110 TpyIIam)
3amura Kkelica: [IpencraBienne pe3yabTaToB pelIEHUs KEHCOB (BBICTYIIIIEHHE C
MIPE3CHTAINEH )

4. ®oHJ OLEHOYHBIX CPEICTB JUCHHIIMHBI

4.1 KoHTpoib ¥ OLEHKAa pe3ylbTaTOB OCBOEHHUS  0011eo0pa3zoBaTebHOMN
JTUCLUUIUIMHBL PAacKPBIBAIOTCS dYepe3 TUCHMIUIMHAPHBIE pPE3y/lbTaThl, HAIpaBJICHHbIE Ha
¢dopmupoBaHue OOIIMX KOMIIETCHIMHA IO pasfenaM M TeMaM COJACpXKaHUi Y4eOHOro
MaTepHara.

Oomas Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA —
KOMIIeTEeHIUSA
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TYPU3MA V1 CEPBVICA»

Aucm 20

Pa3nen 1. Kierka — cTpyKkTypHO-
(pyHKUMOHA/ILHAS eINHULIA
“KMBOT0

Konrponsnas pabora
«MoJIeKyJISIpHBIN YPOBEHB
OpraHHu3aIH )KUBOT0»

OK 02

buonorus kak Hayka. O01mas
XapaKTEePUCTHKA YKU3HU

3aIoJHEHNE TAOIUIIBI C OIMMCAHUEM
METO/I0B MHKPOCKOTIMPOBAHHUSI C UX
JIOCTOMHCTBAMH 1 HEIOCTAaTKAMH.
3anonHeHue Tabnuibl «BKiag yuaeHbIx
B pa3BUTHE OMOJIOTUM

3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIBI
CXOJICTBA U Pa3INYUi )KMBOT'O U HE
JKMBOT'O

OK 01
OK 02
OK 04

CtpykTypHO-()YHKIIMOHATIbHAS
OpraHu3alys KIeToK

OneHuBaemasi IMCKYyCCHs IO BOIIpOcam
JEeKIUU

Pa3paboTka MeHTaIbHOM KapThl 110
KJaccu(UKaUK KJIETOK U UX CTPOCHUIO
Ha MPO- U IYKAPUOTUYECKUX U 110
LJapCcTBaM B MUHM IpyIIax
BrinonHenue u 3amuTa 1adopaTopHbIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOTIJIACTHI)»
[IpakTnueckoe 3ansatue. [Ipencrasnenue
YCTHBIX COOOIICHUM C Tpe3eHTaIueH,
NOJITOTOBJIEHHBIX IO NEPEYHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX
IIPENoAaBaTeIeM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpbl HACIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
MOCIIE0BATEIBHOCTH HYKIIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
U3MEHEHUS MOCJIEA0BATEILHOCTH
Hykaeorunos JJHK

OK 02

OOMeH BeleCcTB U NMpeBpalleHue
SHEPIUu B KJIETKE

@pOHTAIBHBIN ONPOC

3arosHeHNe CPaBHUTENLHON TaOIHIIbI
XapaKTECPHUCTHUK TUIIOB oOMeHa
BEIIECTB

OK 02
OK 04

JKy3HeHHBIN UK KJIETKU. MUTO3.
Meiio3

OO6cyxaeHune 1Mo BOmpocaM JISKIIUH
Pa3paboTka neHTHI BpeMeHH
>KU3HEHHOTO IIHKJIA

Pa3nea 2. Ctpoenue u GyHKIUH
opraHusma

KonTtponsHas pabdora “Ctpoenue u
byHKIMH opranu3Ma’
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OK 02
OK 04

CrtpoeHue opranusma

OuenuBaemas IUCKyCCHUs

PazpaboTka MEHTaTbHON KapThI
TKaHEW, OPraHoOB U CHUCTEM OpPraHOB
OpraHu3MoOB (pacTeHHUs], KUBOTHBIE,
YEJIOBEK) C KPAaTKOM XapaKTepHUCTUKOM
ux QyHKIMiA

OK 02

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

@pPOHTAIBHBIN ONIPOC

3anojHeHrne TaOIHIIBI C KPATKOU
XapaKTePUCTHKOW U TipuMepaMu hopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHu, JKUBOTHBIX
4eJIoBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOMN 3TAallOB OHTOreHe3a
OTZIECJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIrpyIIIaM
Tect/ompoc

CocraBiieHnE )XKM3HEHHBIX [IUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBAHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAJIM3HUPYIOIIEM CKpEIIVBaHNH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIHUBAHUS

OK 01
OK 02

CuerjieHHOE HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amau Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBECHHBIX HpI/ISHaKOB HpI/I
CIICTIJICHHOM HacJIeJOBaHHUH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MYTallMH TP IIepenaye
HAaACJICACTBCHHBIX HpI/ISHaKOB,
COCTABJICHUEC 'CHOTHUIITNYCCKUX CXEM
CKpEIIMBaHUS

Paszgea 3. Teopusi 3BoJIIOIUA

KontponbHas padota “TeopeTndeckue
aCIEKTHI BOJIIOIIMHN KU3HHU Ha 3emire”
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXIIEHVE BbICILIETO OBPA3OBAHWSI PIYTUC
™ «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 22
OK 02 Hctopus 3BOJIIOIIMOHHOTO YYEHUS. OpoHTaIBHBIN OIIPOC
OK 04 MukposBotonus Pa3pabotka riioccapusi TEpMHUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
SBOJIIOLIMOHHOTO YYEHHUS
OK 02 MakposBontonus. BosnuknoBenue u |OuieHUBaeMast TUCKYCCHUS:
OK 04 pa3BUTHE )KU3HU Ha 3emIle HCIIOJIb30BaHUE APTYMEHTOB,
OMOJIOTNYECKON TEPMUHOJIOTHH U
CUMBOJIMKH ISl TOKA3aTEeJIbCTBA
POJICTBA OPIaHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie
OK 02 IIpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OIIPOC
OK 04 AHTPOIIOTeHE3 Pa3paboTka neHTBl BpeMEHU
MPOUCXOXKICHUS YeTIOBEKa
Pa3nea 4. Jxosnorus
OK 01 Oxonorudeckue Gaxtopsl u cpeapl | Tect mo skonorudeckum axkropam u
OK 02 KU3HU cpelaM KU3HU OPraHUu3MOB
OK 07
OK 01 [Momynsiust, cooO1iecTna, CocraBneHue cxemM KpyroBopora
OK 02 SKOCHCTEMBI BEIIECTB, UCIIOJIb3Ys] MaTEPHUAIIbI
OK 07 JIEKIIUH
Pemienne npakTMKO-OPUEHTUPOBAHHBIX
pacYEeTHBIX 3a/IaHUM 110 IEPEHOCY
BEIIECTBA U DHEPTUH B DKOCUCTEMAX C
cocCTaBJIeHHE TPOPHUUECKUX Ienel u
MUpamMul OMOMAaCChI U YHEPTHH
OK 01 buocdepa - rmobanpHas OueHnBaemasi AUCKYCCHS
OK 02 JKOJIOTHYECKAsI CUCTEMA Tect
OK 07
OK 01 Bnusinue antponorenssix pakropos |Tect
OK 02 Ha Ouocdepy [IpakTuueckas pabota “OTX0abI
OK 04 MPOU3BOACTBA”
OK 07
OK 02 Binustnue counanbHo-3K0n0orndyeckux |OueHuBaeMasi JUCKYCCUs
OK 04 (haKkTOpOB Ha 3JI0POBHE YEITOBEKA Brimonaenune nabopatopHoii paboThl Ha
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXXIEHVE BbICIITETO OBPA3OBAHISI PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 23
OK 07 BBIOOD:

"YMcTBEeHHAs pabOTOCTIOCOOHOCTH ",
"Bimsinue abnotnyeckux (akTopoB Ha
YyesoBeKa (HU3KHUE U BBICOKHE
TeMIiepaTypbl)"

Pa3gen 5. BuoJsiorus B ;KH3HHU 3anuTa Keiica: npecTaBieHue
pPe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYILJIEHHE C TIPE3EHTAIlUCH )

OK 01 BbrnorexHonoruu B ;JKM3HU KaXKI0I'0 Brimonnenune kelica Ha aHaIu3
OK 02 uH(GOPMAIIUU O HAYYHBIX JOCTHKEHUSIX
OK 04 B 00JIACTH T'€HETHYCCKUX TEXHOJIOTHH,

KJIETOYHOM MH)KEHEPHH, MTUIIEBBIX
OMOTEXHOIOTIHUH (110 rpymnmnam),
IPE/ICTaBICHNE PE3YIIbTATOB PEILICHHUS

KeHcoB
OK 01 brorexHoI0rnM B IPOMBIIUIEHHOCTH |BbINOIHEHNE Kelica Ha aHaIu3
OK 02 (0na yKpynHeHHbIX 2pynn uH(pOpMaIUU O Pa3BUTUHI
OK 04 cneyuanvrocmeit 38.00.00, 43.00.00, \npOMBINUIICHHONH OMOTEXHOJIOTHH (TIO
54.00.00) rpymnmam), NpeJcTaBIeHue pe3yIbTaToB

pELIEeHHS KEeMCOB

4.2. KoHTpPO/1bHO-U3MePUTEe/IbHbIe MaTePHaIbl BKJIKYAKOT:
4.2.1 OneHoO4YHBbIE CPEACTBA TEKYIEr0o KOHTPOJIS 0 Aucuuiinae «buosorusny

Texymuil KOHTPOJb pPe3ylbTaTOB OOYYEHMS] MOYHO OCYLIECTBISITh Pa3IMYHBIMU
METOAAMH U C MOMOIIBIO PA3JIMYHBIX OLICHOYHBIX cpeAcTB. Ilo nucnumimbe «buonorus» B
KauecTBE CPEJICTB TEKYIIEro KOHTPOJISI MPUMEHSIOTCA 3a/1aHUs B TECTOBOH (hopme; TaOIHIIb;
BU3YyaJIM3allUsl TEOPETUYECKOr0 MaTepuana B (hopMaTe JIEHThl BPEMEHH U MEHTAJbHBIX KapT;
pelIeHne KecoB U Apyrue OLIEHOYHble MaTepuaibl. Huke npuBegemM npumMepsl HEKOTOPBIX
U3 HUX.

3aoanus, nanpasieHHvle HA cUCMeMamMu3ayuo u 0000WeHue meopemudeckol uHpopmayuu
1. 3amoauenue Ta0IUIBI

Ha3BaHnue Tembl buonorns kak Hayka

OnuceiBaTh MCTOJbI UCCIICAOBAHU HAa MOJICKYJIIPHOM U

Pe3yabTar 00yyeHus mo reme
KJICTOYHOM YPOBHE

O01mme KOMIeTeHIMHT OK 02

@DopMyJMPOBKA 3aJaHUA: 3ATIOJIHUTE TaOuIly “Bkiaa ydeHbIX B pa3BUTHE OUOIOTHN,
yKa3aB YY€HOTO, BPEMEHHOU MeproJ| padOThl HaJl OTKPHITHEM U JaiTe KPATKYIO
XapaKTePUCTUKY OTKPBITHUS, UCTIONb3Yysd MaTepHal JIEKIUH, yueOHNKa, HHbIE HCTOYHUKHI
uHpopMaIuu.
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXXIEHVE BbICIITETO OBPA3OBAHISI PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 24

Tabymia — Bkia y4eHbIX B pa3BUTHE OMOJIOTHH

YueHsiit Bpemennoli nepuon Kparkast xapakrepucTaka paboThl y4eHOTO

Kputepun onieHUBaHUs 3a1aHUS:

“5” - TaOJuLa BBIIOJHEHA B IIOJIHOM 00bEME

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

“3” - B X0/1€ 3aM0JIHEHUS TaOJIUIbl MaTEpHall OTPA’KEH HE MOJTHOCTBIO, UMEIOTCS
3HAYUTENbHBIE HETOYHOCTH, HEJJOUETHI

“2” - Tabnuma otpakaet MeHee 50% marepuasa Wi HE BHIIOJTHEHA

2. Pa3padoTka JieHTbl BpeMeHHU

Ha3zBaHue TeMbl OnTorenes JKMBOTHBIX M YEI0OBEKA

Pe3y.111>TaT oﬁyqe}mﬂ Imo TeMe OnuceBaTh CTaauMn OHTOICHE3a JKUBOTHBIX 1 YCJIOBEKA

O01ue KOMIeTeHIUH OK 02, OK 04

®opMyJIMPOBKA 3aJaHUsI: CO3/IAlTE JICHTY BPEMEHH, OTPAKAIOLYIO dTallbI
OHTOT€HE3a OT/AEJIbHON IPYMIbI )KUBOTHBIX WJIM YEJIOBEKA C KPATKOW XapaKTePUCTHKOM.
Ha3zBanus craamii OJKHBI OBITH PACIIONOKEHBI B XPOHOJIOTMUECKOM MOPS/IKE, OCHAIEHBI
KpaTKUM ONMCAHWEM OCHOBHBIX U3MEHEHUH, IPUIIOKEHBI PUCYHKH. 3aJjaH1E BBITIOJIHAETCS B
MaJlbIX Tpynnax (3-4 denoBeka)

3. Pa3pa0oTka MeHTAJIbHOI KapThl

Ha3Banue Tembl CrpoeHue opranusma

OnuceIBaTh CTPOCHHUE U B3AaMMOCBSI3b YacTei

Pe3yabTaT 00y4yeHus mo reme
MHOT'OKJIETOYHOI'O0 OpraHu3Ma

O01mme KOMIETEHIIUH OK 02, OK 04

@opMyJIMPOBKA 3a/JIaHHUsI: COCTAaBbTE MEHTAIbHBIC KAapThl IO KiIAcCH(DUKAIMH
TKaHeW, OpraHoOB M CHUCTEM OpPraHoB. B kapTe oTpa3uTe O0COOEHHOCTU CTPOCHHS, (YHKIUI
00bekTOB. BBl MOXeTe 00BeAUHATH OOBEKTHI MO BBIMOJHAEMONW (QYHKIIUHM WM TI0 CHCTEME
OpraHoB.

[Ipu BBIMOTHEHWN CTYIEHTHI PACIPEACIIAIOTCS Ha MaJlble TPYIIH (1Mo 2-3 YeoBeKa).
3amanue sBIsSeTCS TPO(ECCHOHATBLHO-OPUEHTUPOBAHHBIM. CTyneHThl, oOydaronuecs
po¢eCCUm/CrennaIbHOCTH CBS3aHHOM ¢ 00bekTOM mM3yueHus ‘“‘Pactenus” pa3pabarbiBaiOT
MEHTAJIBHYIO KapTy MO CTPOCHHUI0 OpPraHu3Ma PAcTeHHH (TPYNIbl MOXHO Pa3JeHUTh IO
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DEJEPAJIBHOE TOCYIOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘-IPE)}():[EHVIE BBICILIET'O OBPASQBAHV[H PIYyTUC
«POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U1 CEPBUCA»
Aucm 25

OTJelaM PACTEHUN: MOXOBHUJHBIE, IIJIAYHOBHJHBIE, XBOILEBUIHBIC, NANOPOTHUKOBUJHBIE,
rojoCeMeHHbIe, MOKpbIToceMeHHbIe). CTyAeHThl, o0ydaromuecs npodeccun/crnennaibHOCTH
CBsI3aHHOU ¢ 00BeKTOM u3yueHHs ‘“YKHMBOTHbBIE” pa3padaTbIBalOT MEHTAIBHYIO KapTy II0
CTPOCHHIO OpraHu3Ma >KHUBOTHBIX (IPyHIbl MOXXHO pa3feliuTh IO THIAM M Kiaccam
KUBOTHBIX. THIIBI: KHUIIEUYHONOJIOCTHBIE, IIJIOCKUE YEPBU, KPYIJIbIE YEPBU, KOJIbYATHIE YEPBH,
MOJUTIOCKH, ulieHucToHorue. Kiacchl: xpsiiieBble pbIObI, JiomacTenepbie pblObl, ampuouu,
IIpeCMBIKaOIKeCs, HTHILIB, MJIEKOIIUTAIOLIHE). CryneHTsl, o0yyaroruecs
po¢eCCUm/CreMaIbHOCTH CBSI3aHHOW C 00BEKTOM H3ydeHus “Uenmoek™ pa3pabaThIBarOT

MEHTAJIbHYIO KapTy 10 CTPOCHUIO OPraHU3Ma Y€JIOBEKA.
HpI/I pa3pa60TI<e peKOMCHI[yeM HCITIOJIB30BaTh I/IHCTp}/'MeHTLIZ
https://www.mindmeister.com

https://app.mindmup.com

WM IPYyroro MHCTPYMEHTA JUISl CO3/IaHUSI MEHTAJIBHBIX KapT.
IIpuMep yacT MEHTaIIBHOM KapThl:

CepaeYHO-COCYAMCTAA CUCTEMA

NyWEs0m,

HeayaouHO-KMLWIEYHBIA TPAKT

Kpurepuu orieHuBaHNsI MEHTAJIbHOW KApThI:
«5» - 8-9 6annoB; «4» - 7 6ama0B; «3» - 5 6a/10B

KHWLWEYHWEK

OBEH3OUATUNEPCTHAA KMWKE

3 0a1a 2 dasna 1 6ana
Conepxanue Nudopmanus Nudopmanust Nudopmanust
IIPEJICTaBJICHA B IIPEJICTaBJICHA, HO IIpeIcTaBIcHA
MIOJIHOM 00beMe MMEIOTCS] HETOYHOCTH | YaCTUYHO
I'paduyeckoe MHorocrynenyaras MHorocrynenyaras IIpocron «may4ox»
odopMiieHHE KAPTHI | KapTa ¢ 100aBIeHuEM | KapTa

KapTUHOK, 3HAKOB.

Ucnonp3oBanne
pa3HbIX IIBETOB Ha
OIIPEEIECHHBIX
BETBSIX.
Jlekcuko- Kapra ne conepxur Kapra ne conepxxur Kapta conepxur tak
rpaMMaTH4ecKoe | OIMIMOOK U ONEYaTOK | TPYyOBIX MHOTO TPYOBIX
odopmiieHue rpaMMaTHIECKUX rpaMMaTHYECKUX

OIINOOK MIIN
OTIeYaTOK, KOTOPHIE
OBI OTBJIEKAIN
BHUMAaHNE YUTATENS
OT COJICP KAHUS

OIIMOOK U OIEYaTOK,
qTO €€ COJICpKAHKE
TPYIHO
BOCIIPHHUMACTCS

4. Paszpaborka rioccapus
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ YVUPEX/IEHVIE BbICIIIETO OBPA3OBAHMS PTYTUC
W1

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA U CEPBUCA»
Aucm 26

HasBanune TeMbI

OCHOBHBIE TTOHSITHS T€HETUKHU

Pe3yabTaTr 00yyeHus mo reme

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
N3MCHYHNBOCTHU

O01mme kKoMneTeHIMHA

OK 02

®opMyJIMPOBKA 3aJaHUSI: COCTABbTE TJIOCCAPUI C onpeaesieHusaMHU 1o TeMe ~OCHOBHbIE
MOHATHUS T'€HETHUKA”, UCII0JIb3Ysl MaTepUallbl JEKIUH, y4eOHUKHU, CIOBAPH.

IIpumepHbIii NepeyeHb TEPMUHOB:

AnbTepHaTUBHBIE IPU3HAKU
AnnenpHbIC Te€HBI
HeannennHBIC TEHBI
JIOMUHAHTHBIN TPU3HAK
PeneccuBHbIN npu3HaK
['oMO3UTOTHBIN OpraHnu3M
I'eTepo3uroTHeI OpranusmM
I'enotun

denoTHI

JluruGpuiHoe CKpenuBaHue
Yucras TUHAS

I'ubpun

HacnengcrBeHHOCTD
M3MeHYnBOCTh
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M ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE
,;1@ _ VUPEXXIEHVE BbICIITETO OBPA3OBAHISI
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC

CMK
PIYTUC

Aucm 27

3aoanusn, nanpaenennvle Ha Popmuposanue unu NPOGEPKy 3HAHUI
1. POpoHTAJBHBIH 0NIPOC

HazBanue Tembl HcTopus 3BOIOLMOHHOTO YYEHUs

Pe3yabTaTr 00yyeHus no reme

XapaKTepI/ISOBaTb MMPEANOCHUIKA U IBUXKYIIHUEC CHIIBI
BO3HHKHOBCHUS MHOFOO6paSI/ISI BUJI0B

O01mue KoMIeTeHIUH OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY

Hepe‘lI/ICHI/ITe IpCAITOChIIIKM BO3HUKHOBCHHA JapBUHHU3MaA
HepeLII/ICJII/ITC OCHOBHBIC ITOJIOKEHHUS CUHTETHYCCKOM TCOPHU SBOJIIOLUA

el A

Kpurepun onenuBanus:

«5» - OTBET IOJHBIN, PA3BEPHYTHIN

«4» - OTBET AOCTATOYHO IMOJIHBIHI, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKUU WK C TPyOBIMH OMIMOKaMHU

«2» - OTBET HEBEPHBIN WK OTCYTCTBYET

2. [loaroroBKa ycTHBIX COOOLIEHUI C Mpe3eHTalueil

KakoBbl cuiibHbIE U c1a0ble CTOPOHBI CUCTEMbI oprannyeckoro mupa K. Jlunnes?
CdopmynupyiiTe OCHOBHBIC TIOJIOKEHUS dBooNMOoHHON Teopun JK. b. Jlamapka.

Ha3Banue teMbI I'eneTuka ueoBeka

M3MEHUYUBOCTH
PesynbTaT 00yueHus mo teme

HACJICACTBCHHBIX IIPHU3HAKOB

OnuceiBaTh 3aKOHOMCPHOCTU HACJICACTBECHHOCTH 1

OHpeI[eJ'IHTB BO3MOXHOC BOBHMKHOBCHUC

O01mue KOMIeTeHIUH OK 01, OK 02

®opMyIMPOBKA 3aJaHUS: TIOATOTOBHTE YCTHOE COOOIIEHHUE U MPE3EHTALUIO 00 OHOM
HaCJIe/ICTBEHHOM 3a00yieBaHUH U3 repedHs. PaboTa BeImonHseTCs B mapax. B cTpykrype

COOOIIIEHUS U TPE3CHTAIIUN HEOOXOAUMO OTPA3UTh:
1. HasBanue 3a00jieBaHus
2. Tunmzauus 3aboiieBaHus
a. A) reHOMHOE / TeHHO€ / IOJIUTeHHOE / XpPOMOCOMHOE

b. B) ayrocOMHO-IOMHUHAHTHOE / Ay TOCOMHO-PEIIECCUBHOE / CIIETUICHHOE C

MOJIOM
CyurHocTh MyTaluu (Ha KJIETOYHOM YPOBHE)
Knunuueckue nposiBiieHus 3a001eBaHus
Yacrora BCTpe4aeMOCTH
Jlmarnoctuka

o hsw
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7. Vcrounuku uH(pOpMAIUH.

oakrwdE

Cungpom DHreinbmaHa
MyxkoBucun03

Cungpowm Ilupcona
Cunnpom Jlayna,
Cunapom Knaiindensrepa,
Cunapowm Ilepemesckoro-
TepHepa,

HpI/IMepHLIi/i MNEePEeICHb HACTECACTBEHHDBIX 3200J1eBaHMIi YejI0BeKa

Yek-JTUCT AJI51 OLEHKH Mpe3eHTAlHU

Ouenure 1j

PE3EHTALMIO 10 CIEAYIOUIMM KPUTEPHSIM:

7. Cungpom DaBapica,

8. CHHIPOM «KOIAYbEro KPHKa
9. CepnoBHIHOKIETOYHAS aHEMUS
10. Heitpopubdbpomatos

11. JlanbTOHH3M
12. Temodpwmnus
13. ®enunkeroHypus

ONEeMEHTHI COACPIKAHU S

Hamnune

OtcyrcTBUE

TuTynbHBIN CHang

Hassanue 3a0oneBanus

N

Caenenust 00 aBTOpax

JlaHa rmojHas THIU3aIus 3a00J1eBaHUs

IToxa3zana CYIIHOCTb MyTallun

el Rl N Lol el o

OHI/IC&HBI KIIMHUYCCKUC HpOfIBJ’ICHI/ISI
3a00J1€eBaHUA

Vka3aHa gactora BCTPCHACMOCTD

Onucana JUarHoCTHKa

YKa3aHbl HCTOYHUKH UHPOPMALIUU

CoburofieHue eIMHOTO CTUJIS TTPE3CHTAINN

©|o|~|o|ur

Marepuan OblJ1 HHTEpECEeH

10

Matepuan OblI 0JI€3€H

IIkajaa nepeBoaa 6aj1JI0B B OTMETKY
12-11 6amwioB - «5»
10 - 8 GawioB - «4»

7-6 0an1oB

-3»

Memnee 6 6amI0B WM OTCYTCTBUE PAOOTHI - «2»

I[OHO.]IHI/ITCJIBHI)IC CBCICHUA 1JIA NpenoaaBaTeis.
B nemsax n30exKaHue MIOBTOPCHUA TCM Hpe3eHTaLlPII>i, penoaaBaTe;Iro pPCKOMCHAYCTCS

pacnpeacinTb KOHKPETHBIC TEMBI CPEAN T'PYIIIT yHAIIUXCH.

3. OuennBaemMasi JUCKYCCHS

Ha3Banue Tembl buocdepa - rmobanpHas sxoorHUecKas cucTemMa
OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPENIOH €To
Pe3yabTaTr 00yyeHus no reme oOuTaHus

YcTaHaBIMBAaTh CBSI3b MEXKIY CTPYKTypamMu Ouochepbl

O01mme kKoMneTeHINHA

OK 01, OK 02, OK 07
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[IpumMepHBIii epeyeHb BOMPOCOB K OI€HUBAEMOM TUCKYCCHH

1. TI'moGanbHOe noteruieHne: MU@ Wi peaibHOCTH? UTO BaM U3BECTHO O JAHHOM
siiennn? Kakue (hakThl CyIecTBOBAHUS UM OTCYTCTBUS TTI00aTHHOTO MOTETICHUS
BAaM U3BECTHBI?

2. OObsicHuTe, Kakue (haKTOPhl OTPAHUYUBAIOT PACIIPOCTPAHCHHE KU3HU B aTMOC(epe,
nutocdepe, ruapochepe.

3. Kak M0OXHO 0XapakTepu30BaTh HCTOPUICCKIEC H3MCHEHHSI POJI YETIOBEKA B
ounocdepe?

4. B 4é€M COCTOHT IIEHHOCTh OXpaHbl OMOpa3zHooOpasus? UTo MPUBOANT K COKPAIICHUIO
Ouonorudeckoro pasHoodpasusa? [loueMy 11 yenoBeyecTBa BaXKHO HE JOIMYCTHUTh
obenHeHus OnopasHooOpasus?

Kpurepun onenuBanus:

«5» — AKTHUBHOE ydacTHe B JUCKYCCHM. BbICKa3blBaHHE COOTBETCTBYET 3aJaHHOW TeMe,
XapaKTepu3yeTcs BbICOKOM HMH(DOPMATUBHOCTBIO W  OPUTMHAJIBHOCTBIO, ApPryMEHTHI
MOJIKPEIICHb! YOS UTEIbHBIMU IPUMEPAMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4yacTHE B JAUCKyccuu. Jlomyckaercsd HE3HAuuTEeIbHOE
OTKJIOHEHME OT TEMbl JAMCKycCHMU. BbICKka3blBaHHE€ HOCUT OTYacTH TPUBUAJIbHBIN,
ITIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI OAKPEIUIEHB! IPUMEPAMH.

«3» — IlaccuBHOEe ydacTHe B JUCKyCCHM. DBBbICKa3bIBaHHE XapaKTEpU3YEeTCs HHU3KOU
MH(OPMATUBHOCTBIO, CTEPEOTUIHOCTbIO, HE OTPa)KaeT IIOJHOTO IOHMMAaHHSA TEMbI
JTUCKYCCHH. ApPryMeHThI cpopMynupoBaHbl a0CTpakTHO. [IpuMepbl OTCYTCTBYIOT.

«2» - [laccuBHOE ydacTue B JUCKycCHU. BbICKa3biBaHHE HE COOTBETCTBYET 3aJaHHON TEME,
OTCYTCTBYIOT apI'yMEHTHI B M0JIb3Y KaKOW-T1M00 TOYKHU 3pEHUSI.

JlonoJHUTe/IbHBbIE CBeICHUS 1JIS1 IPenoaaBaTeJis.

Jlickyccuio MoiepupyeT IpernoaaBaresb. B Hauane quckyccuu oH 3a1aeT CIIyIIaTessm
HECKOJIBKO KITFOUEBBIX OCTPBIX BOMPOCOB, MOOYK/as MX BCTYNUTH B 00cyxeHue. [lanee
MOCTENEHHO B XOJI€ IMCKYCCUH OOCYKIal0TCsI BCE TTOCTABJICHHBIE BOIIPOCHI, yYACTHUKHU
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O0cyxneHne 1Mo BONpocam JIeKIuu

HasBaHue TeMBbI JKu3HeHHBIN UK KiIeTKU. MuTo3. Metio3
Pe3yabTar 00yyeHust mo reme XapakTepru30BaTh )KU3HCHHBIN [TUKJI KIETKH
O01mue KOMIeTeHIHH OK 02, OK 04

IIpumepHBIii IepeYeHb BONPOCOB IS 00CYKICHUS
Kakue u3MeHEeHHsI B KJIETKE MTPEAMIECTBYIOT JCICHUTO?
2. Oxapakrtepu3yiite ¢a3bl MHTO3a U KPaTKO pPACCKAKUTE, KAaK MPOUCXOAUT ITOT
porrecc.
B yewMm 3akmrodaeTcs OMOIOTHYECKOE 3HAUEHUE MUTO3a?
Yem Meli03 OTIMYACTCS OT MHTO3a?
B yeMm 3akmrodyaeTcs OMOIOrHYECKOe 3HAUEeHHE Meiio3a?

=

ok w

29



T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXXIEHVE BbICIITETO OBPA3OBAHISI PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 30
5. Tect

HasBanune TeMbI

B3aumonelictBrue reHoB

Pe3yabTaT 00yuenusi nmo teme Onpenensitb BEpOSITHOCT BOSHUKHOBEHHS

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
HN3MCHYHNBOCTHU

HACJICACTBCHHBIX NPHU3HAKOB IIPU pa3JIMYHbIX
B3aHMOHeﬁCTBHHX I'CHOB

O0mue KOMNeTEeHIHH OK 01, OK 02

IIpumep TecToBoro 3axanus
K B3anMoieficTBUSIM alljieNIbHBIX T€HOB HE OTHOCST:
1) smucTas, monuMepuro, MoIUuGUIIUpPYIOIIee TEHCTBHUE TCHOB
2) KooIepaluo, MHOKECTBEHHBIH ajien3m
3) CBEpXIOMHUHUPOBAHKE, KOMILIEMEHTAPHOCTh
4) KOIOMMHHUPOBaHUE, IPOMEKYTOUHOE JOMUHUPOBAHUE
[IposiBneHue y TreTepo3UroT MPU3HAKOB, JETEPMUHUPYEMBIX JABYMS allIeNIIMU
HabJroAaeTcs npu:
1) cBepX1IOMMHUPOBAHUU
2) snucTase
3) KOAOMUHUPOBAHUU
4) onmumepuu
HacnenoBanue ueTBepToil TpymIbl KPOBU OTHOCAT K THUIY B3aUMOJEHCTBHUS:
1) KolOMHHUpOBaHHE
2) cBEpXIOMMHHUPOBAHHE
3) noiHOe TOMUHUPOBaHUE
4) mpoMeXyTOUYHOE TOMUHUPOBAHUE
HacnenoBanne IMIMHIIMIIIOBOM OKPACKM Yy KPOJIMKOB KOHTPOJHUPYETCS TpeMs
aiuensimu: A,a u ah. Kaxgas ocoOb SBIISIETCS HOCUTENEM TOJIBKO JIBYX M3 HUX. DTO
IIpUMep:
1) KOMIUUIEMEHTapHOCTH
2) Koomepanuu
3) MHOKECTBEHHOTO aJuIeTu3Ma
4) nonumepuu
[TosiBnieHHe HOBOOOpPA30BaHMI TPU COBMECTHOM JIEWCTBUM [JBYX JOMHHAHTHBIX
HEaJUIENbHBIX T'€HOB, KOIZla B TOMO3UIOTHOM WJIM B T€TEPO3UTOTHOM COCTOSIHUM
pa3BHUBaeTCs HOBBIN MpHU3HAK, HAOIIOJaeTCs MPH:
1) KOMIIJIEeMEHTapHOCTH
2) Koomnepanuu
3) MOJIHOM TOMUHUPOBaHUU
4) neiicTBUM reHOB-MOAU(PUKATOPOB
Ecnn oguH JOMHUHAHTHBIN I'eH MOAABISAET JEHCTBUE APYTOro JOMMHAHTHOIO T'€Ha, TO
- 9TO IIpUMep:
1) peueccuBHOTrO 3MMKCTa3a
2) moaumMepun
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3) TOMUHAHTHOTO AMHUCTa3a
4) MHOKECTBEHHOTO aJUIeNTu3Ma

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

3aoanus, nanpaenennvle Ha hopmuposanue ymeHuil u HAGbLIKOG

1. Jlaboparopnasi padora

IIpy wm3ydeHnmn  aucUMIIMHBL  “buosorus”  NPEeoyCMOTPEHO  BBHIIIOJHEHHE

1abopaTOPHBIX padoT:

Tema 1.2. CTpykTypHO-QYHKIHMOHAIbHASI OpraHu3anms kJierok: JlabopaTopHas
pabora «CtpoeHue KIETKH (pacTeHHs, >KMBOTHBIC, TPHObI) M KIETOYHBIE BKIIOUYCHUS
(kpaxmaj, KapOTUHOUBI, XJIOPOIJIACThI, XPOMOILIACTHI)»;

Tema 4.5. BuusiHme coUMAJBHO-IKOJIOTHYECKHX (PaKTOPOB Ha 310pOBbe
yejoBeka: JlaboparopHas pabora Ha BBIOOp: «YMCTBEHHas pabOTOCIOCOOHOCTBY WU
«BnusgHue abnotudeckux (pakTopoB Ha YeI0BeKa (HU3KHUE U BBICOKHE TEMIIEPATYPHhI)»

[Tpumep naboparopHoil paboTHI

Ha3Banune TeMbI

CtpykTypHO-(YHKIIMOHATIbHAS OpPTaHU3aIUs KIIETOK

PesyabTaT 00yuenus mo teme

Pa3nuuate CylecTBEHHBIE IPU3HAKHA CTPOCHUS KIIETOK
OpPraHMU3MOB Pa3HBIX HAPCTB )KUBOM MPUPOIBI
[TpoBoUTH HAOMIOJEHUE KIETOUHBIX CTPYKTYP M UX
M3MEHEHUH C TOMOIIBIO MUKPOCKONA

O01mme KOMIeTeHUMHT

OK 01, OK 02, OK 04

JlaGopaTtopHnas pabora «CTpoeHHE pacTUTEILHOM, JKUBOTHOU, TPUOHOM KICTKM»

[{enb pabOTHL: 3aKPENUTh YMEHUE TOTOBUTh MUKPOIIPENAapaThl U pACCMAaTPUBATh UX TOJ]
MHKPOCKOIIOM, HaXOAUTb OCOOEHHOCTH CTPOEHUS KJIETOK Pa3IN4HbIX OPraHU3MOB,

CPaBHUBATH UX MEXIY COOOM.

1.Boopocs! Ui Jonycka K 1a00opatopHoii pabore.
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1. HazoBUTE OCHOBHBIC YaCTH MUKPOCKOIIA U OMUIIUTE UX (PYHKIIHH.
2. Yrto Takoe npeaMeTHOE U TOKPOBHOE cTekia? [l 4ero oHu Hy>KHbI?
3. [lepeuncnure OCHOBHBIE MTpaBuiia pabOTHI C MUKPOCKOIIOM.

2.IIpoBeeHNE OILITOB

O6opynoBaHue U nocyaa

Matepuaibl U peakTHUBbI

. GunbTpoBanibHas Oymara (canderka)

. CTepusIbHBIN MIMaTelb

1. MukpocKoIbl 1.Bona

2. [TpeameTHbIE ¥ TOKPOBHBIE CTEKIIA 2. Pa3BesieHHBIC B BOJE APOKKU
3. CTeKJIIHHbIE NTaJIOYKU 3. JIyk penuaThiii

4. CtakaHbI

5

6

ANTOPHUTM TIPOBEJICHUST PAOOTHI

Bonpocs! u 3aganus

e 1. U3yyeHue CTPOCHUS PACTUTEIbHOMN
KJIETKH
1.1. CHATB C BHyTpEHHEN TOBEPXHOCTU MACUCTON
YeIlyH JIYKOBUI[bI TOHKYIO IJIEHKY — AIHIEPMY;
e 1.2. [JomecTuTh KycoueKk FNUAECPMBI HA
MPEIMETHOE CTEKJIO B KAILIIO BOJBI;
e 1.3. HakpbITh 0OOBEKT NOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpETH KIETKH MUAEPMBI O]
pa3IUYHBIM YBEJIHMUYEHUEM MUKPOCKOIIA

Omnpenenure GopMy KIETOK,

e Haiigure si1po, Bakyosn, 000I09KY
KJICTKH.

e 3apucyiiTe HECKOJIBKO KJIETOK
AMHUJEPMBI, 0003HAUYMB HA PUCYHKE!
[IUTOILIA3MY, SAPO, BAKYOJIH,
000JI0YKY KIIETKH

2. N3y4yeHnne cTpoeHUs1 ’KUBOTHOM KJIETKH

2.1. IIpoBecTH CTEpUIIBLHBIM IIMATENIEM C JIETKUM
Ha)KUMOM 10 HEOY MJIM IO JIECHaM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO ¥ HAKPBITh €€ IIOKPOBHBIM CTEKIIOM;

2.3. PaccMmoTpeTh mpenapat npu 06071b1110M
YBEJIMYEHUH C IPUKPBITON Jradparmoii
KOH/JIEHCATOopa.

PaccMmoTpuTe Ha KOHUMKE IIMATeNs B
KareJibKe CIIFOHBI CIYIIEHHBIC KIETKH
AIUTEIUS
PaccmoTtpuTe Ha npenapaTe OTAeNbHbIE
KpPYIHBIE IJIOCKUE KJIETKU HEMPaBUIbHOMN
¢dbopmbl. bonbIas 4acTh KIETOK MEPTBBIE,
MOATOMY B HUX XOPOILO 3aMETHO SIAPO.

e 3apucyiiTe HECKOJBKO KJIETOK,

0003HaYbTE SJIPO U IIUTOILIAZMY.

3. A3yyeHnne cTpoeHHs KJIETKH APOAKKei
(rpuobI)

3.1. [lomecTUTD CTEKISTHHON MATOYKON KarlIto
pacTBopa ¢ Jpox:KaMy Ha MPEIMETHOE CTEKIIO;
3.2. HakpbITh ee MOKpOBHBIM cTeksIoM. Ecii ecTh
W3JIUIIKY JKAKOCTH, YIAJIHTE €€ C TIOMOIIBIO
¢bmbTpoBaNbHOM Oymaru (canderkn);

3.3. PaccMoTpeTh npenapar 1oja MUKpOCKOIIOM

Haiiqure npoxKeByro KIETKY,
paccMoOTpeTh ee (popmMy U OTACIIbHBIC
4acTH.

3apucyiTe HECKOJIBKO KJIETOK, CAeIanTe
MOJIHUCH.

HTorosassi KOHTPOJILHAS YACTH JIA00PATOPHOH PA0OTHI (BLINOJHUTL MUCHLMEHHO0):

1. U3 xakux OCHOBHBIX 4acTeil COCTOMT Jr00as KieTka?
2. Yo o01ero uMeeTcsi B CTPOCHUH PACTUTEIHHON U KUBOTHON KIETOK?
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3. UeM pa3iuyaroTcs 3T KIETKU?

4. Yem 00BACHUTH, UTO, OyyUd YCTPOSHHBIMHU IO €IMHOMY IUIaHY, KJIETKH BECbMa

pa3zHooOpa3Hel o hopme u pazmepam?
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2. [IpakTHKO-OpMEHTHPOBAHHbIE PACYETHBIE 3aIaHUS

Ha3Banue TeMbl HOHy.]'ISH_[I/IS[, COO6H.[€CTBa, 9KOCHCTEMbI

Pe3yabTar 00y4yeHusi mo reme oOuTaHus

OnuceIBaTh CBA3b MEXKIY OPraHU3MOM U CPEIOH €T0

YcTaHaBIMBaTh CBA3b CTPYKTYPBI U CBOWCTB 9KOCUCTEM

O0mue KoMIeTeHIUH OK 01, OK 02, OK 07

HasBanue 3ananus: Penenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33aHUH 110 IEPEHOCY
BEIIECTBA M YHEPTHH B SKOCUCTEMAX C COCTAaBIICHUE TPOPUIECKUX LIENEH U MHpamMu]l OMOMAaCCHI

H DHCPIrun

Xon paboThl

1.BeimonuuTe TECT:!

1. PenynenTsi:

a) 3aracaroT SHepruto, o0paszys OpraHuYeCcKHe BEeIIecTBa

0) pa3pylIaloT MEPTBbIE OCTATKU PACTEHUI U KUBOTHBIX

B) IUTAIOTCSI TOJIBKO KUBBIMH PACTCHUSIMHU

T') UCIIOJIB3YIOT B MUIILY TOJBKO KUBOTHBIX

2. IlpoayueHTsI:

a) CUHTE3UPYIOT OPraHUYECKHEe BEIIeCTBA U3 HEOPTraHUUECKUX

0) pasnaratoT MEpTBbIE OCTaTKU PACTEHUI U )KUBOTHBIX

B) MUTAIOTCSI TOJIBKO KUBBIMU PACTEHUSIMU

') HCTIONB3YIOT B MUIILY TOJBKO KUBOTHBIX

3. [lepBUYHbIE KOHCYMEHTHI:

a) MPOU3BOIST OPTaHMYECKHE BEIIECTBA U3 HEOPTaHUUECKHUX

0) pa3naraloT MEpTBbIE OCTATKU PACTEHUHN U JKUBOTHBIX

B) TUTAIOTCS JKUBBIMH WJIM CYXUMH PACTEHUSIMH

T') UCIIOJIb3YIOT B MUIILY )KUBBIX U MEPTBBIX KUBOTHBIX

4. IInecHeBble IpUOBI:

a) pelyLIeHThI

0) MPOAYIIEHTHI

B) MIEpPBUYHBIC KOHCYMEHTBI

') BTOPUYHBIE KOHCYMEHTHI

5. KomapoB oTHOCHT K:

a) IPOyIIEHTaM

0) penymeHTam

B) KOHCYMEeHTaM 1ro nopsiaka

I') KOHCYMEHTaM 210 MOopsaKa

2. [Tonb3ysick mpuMEpaMHu, PEIIUTh MPEIIOKEHHbBIE 3a1a4H

1. Onpenenure, Kakyr0 MacCy paCTE€HHI COXpPaHUT OT NMOEIaHMs TYCEHUIIaMU Tlapa
CHHMI] TPU BbIKapMJIMBaHUM 4 NTEHIIOB. Bec ojlHOro nTeHna 5 rpamma.

2.2. Kakas macca pacTeHHi Heo0Xoauma JUIs CyIIeCTBOBaHMsI JIMChI Maccoi 12k,
u3 KoTopsix 60% — Boga?

2. Kakas momanas HeoOXoauma Juis CylecTBOBaHUs aAenbpuHa Maccoit 120kr, u3
KoTopbIx 70% — Boja, €ciu PO yKTUBHOCTH OnotieHo3a 1kB.M Mmopst 400r cyxoit
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Ouomaccsl B roa?

3. Onpenenure, CKOJIBKO BOJIKOB MOKET MPOKOPMUTHCS HA MPOTSHKEHUH T0J1a Ha
momaau 200000 M2 (mpousBoauTesbHOCTL 1 M2 coctaBiseT 300 r), eciim macca 1
Bosika 60 kr. CKOJIbKO 3al1eB MPU 3TOM OyJIET ChEJCHO, €CIIU Macca 3aiiia 4 Kr.
[Tpumepsl pemieHus 3aaa4

1. Onpenenure, Kakyro Maccy pacTeHUM COXPAaHUT OT MOEJaHMsI T'YCEHULIaMu 1apa
CHHHUII ITPU BBIKAPMJIMBAHUU 5 MTeHIOB. Bec ogHoro nrenna 3 rpamma.

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

CocTaBuM IICTIb MUTAHUS:

pacTeHUS — TYCEHUIIBI — CHHUIIBI

CornacHo MpaBUITy 9KOJOTUYECKON MUPAMHUIbI — Ha KaXIOM MPEAbIAYIIEM
TpOo(pHUECKOM YPOBHE KOJIHUYECTBO OMOMACCHI M SHEPTUH, KOTOPHIE 3aIacaroTCs
OpraHu3MaMHU 3a eIMHUILy BpeMEeHH, OOJIbIIIe YeM Ha mocieayromeM ~ B 10

pas. Orcroza:

pacTeHUs — TYCEHUIIBI — CUHUIIBI

1500r 150r 15r

OTBeT: nmapa CUHULI, BBIKAPMJIMBAs CBOUX NTEHLOB, coxpaHseT 1500 r pacrenuil.
2. Kakast macca pacteHuil He0OX0uMa ISl CYIIIECTBOBAHUS JIUChI, MACCOM 8§ KT, U3
kotopeix 70% Boxa?

Pemenne

OmnpenensieM cyxyto Maccy jucel: 8 kr — 100%

X KI — 30% x=8%30:100=2,4 xr

X =24 kr

CocTaBuM 1elb TUTAHUS:

pacTeHus — 3aiIbl — Tuca

CoriacHo mpaBUiTy SKOJIOTUUECKON MMUPAMU/IBI:

pacTeHus — 3aIbl — Tuca

240xkr 24xkr 2,4KT

OTBeT: Macca pacTeHHid, He0OXoquMast IS CYIIeCTBOBAaHUS JUCHI paBHA 240 KT

3. Kakas nmomaae 61uorieHo3a MOKET TPOKOPMHUTH OJIHY 0COOb IMOCIIEAHETO 3BEHa
B I[€NIU MIUTAHUS: [IJIAHKTOH — pbiOa — TroNeHb. Cyxas bruomacca miaHkToHa ¢ 1

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

Pemenne

Omnpenensiem cyxyto maccy Troness: 300 kr — 100%

x kr — 40%

x =120 kr

CocTaBHUM IIEeTTh TMTAHUA:

TUTAHKTOH — PbIOa — TIOJICHb

CoriacHo paBUTy SKOJOTUUECKON MMUPAMU/IBI:

TUTAHKTOH — PbIOa — TIOJICHb

12000xr 1200k 120KT

OmnpenensieM MI0MAAb JaHHOTO OMOIIEHO3a, €CITM U3BECTHO, YTO cyxas Ouomacca
mraHkToHa ¢ 1 kB.M cocrtasisier 600r = 0,6kr.

1 M2 —0,6 kr

X M2 — 12000 xr nmagKTOHA

x=20000 M2 =2Ta

OrtBerT: wiIomans onoreHo3a 2 ra.
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4. Onpenenute, CKOJIBKO JINC MOKET MPOKOPMUTHLCS Ha MIPOTSHKCHHUH Toj1a Ha
wiomaau 100000 M2 (mpousBogutensHocTh 1 M2 cocraBuseT 300 r), eciu macca 1
muckl 12 kr. CKOJIBKO 3alIIeB TIPH 3TOM OYAET ChEICHO, €CJIM Macca 3aia 3 Kr.
Pemenne:

A) CocraBuM 1eNb TUTAHUS:

pacTeHus — 3alllbl — JIUca

CornacHo MpaBUiTy SKOJOTHUECKON MUPAMU/IBI:

pacTeHus — 3allibl — Juca

1200kr 120k 12KT

B) Onpenensiem miomazs TaHHOTO OMOLIEHO034, €CITM U3BECTHO, YTO
pou3BOAUTENBHOCTD ¢ 1 M2 coctaBisier 300r = 0,3kT.

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

B) Onpenensiem xonudectBo jauc Ha uromaan 100000m2

1 muca — 4000m2

X nuc - 100000M2 x= 1*10000:4000=25 nuc

I') OnpenensieM KOJIMYECTBO ChECHHBIX 3al1IEB

Ha 1 nucy maccoit 12xr npuxoautcs 120 kr maccsl 3aiilieB (Macca Kakaoro 3 Kr).
120:3=40 3aiines.

A Ha 25 nuc npuxoautcs 25*%40=1000 3aiires.

Otset: Ha mnomaau 100000 M2 Ha npOTSKEHUU TOAA MOXKET IPOKOPMUTHCS 25
muc. [Ipu atom Oynet cbeneno 1000 3aiiies.

3.BBIBOZT — 9TO OTBET Ha MOCTABJICHHYIO I

3. Pewrenue 3aaau

Ha3BaHnue TeMBbl 3aKOHOMepHOCTI/I HaCJICa0BaHUsA

OnuceIBaTh 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH U
U3MEHUYMBOCTH
PesyabTaT 00yuenus no reme OnpenensiTb BEPOSITHOCTE BOSHUKHOBEHUS
HaCJIEJCTBEHHBIX MPU3HAKOB IIPU MOHO-, -,
NOJUTHOPUIHOM M aHAJIU3UPYIOUIEM CKpEUMBAaHUU

O0mue KoMIeTeHIUU OK 02, OK 04

@opMynupoOBKa 3a/laHUs: PEIINTE 3a7ja4l, COCTABUB CXEMBbI CKPEILMBAHUS
3ananue sBigeTcs NPodecCHOHATbHO-OPUEHTUPOBAHHBIM. 3ajaud JJs CTYIEHTOB
no0MparoTCcs B COOTBETCTBUH ¢ 00beKTOM M3ydeHus “‘Pacrenus’, “JKusorHbie” nim “Yemnosek™.
[Ipumep 3anay Ans CTyAEHTOB, o0ydarouuecs Ipodeccuu/cnenualbHOCTH CBSI3aHHOM C
00BeKTOM H3ydeHus “Yenosek™:
3amaya 1. ¥V dyenmoBeka adbOMHHU3M M CHOCOOHOCTH HMPEUMYILECTBEHHO BIIAJETh JIEBOU
PYKOI — pelleCCUBHBIE NIPU3HAKH, HACIEAYIOLMECS HE3aBUCUMO. KaKOBbI T€HOTHUIIBI pOIUTENIEH
C HOPMaJIBHOW TMUTMEHTAIlMEed W BIIAJCIOMIUX MPABOM PYKOH, €CIM Yy HUX POJUIICS peOEHOK
IbOMHOC U JieBIa?
3anaya 2. Y yenoBeka MpaBOPyKOCTb JOMUHUPYET HaJ JIEBOPYKOCTHIO, KAperyia30CTh Hajl
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rony0oria3ocTeio. ['oybornasbiii mpaBilia >KEHWICS Ha Kaperjia3oi mpasiie. Y HHUX POJUIIOCH
JBOC JIeTel — Kaperjasblii JieBlIa W ToiyOormaseni mpasma. OT BTOporo Opaka 3TOro ke
MY>KYMHBl C Kaperia3oil NpaBIION pOAWUIIOCH [EBATh KaperjasbiX JeTeil, OKa3aBIIMXCS
npasiiaMu. OnpeaenuTh TEHOTHITB MYXYHHBI M 00CHX KCHIIIH.

3amaua 3. VY Iletn u Camm kapue 1iasza, a y ux cectpsl Mamu — roiayoeie. Mama 3Tux
JIEeTe TonyOoriaszas, XOTsS €€ POAWTENN HMMENIH Kapue ria3a. Kakol mpu3HAK JOMHHUPYET?
Kaxkoii nBet a3 y nanel? Hanummre reHOTHIIbI BCEX NEPEYMCICHHBIX JIMII.

Kpurepuu oneHuBaHus

“5” - Bce OTBETHI BEPHBI

“4” - nomyuieHa ofHa omroOka

“3” - nomymieHsl 2 OMMUOKU

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

4. Keiic Ha aHaau3 uHGopManun

Ha3Banue TemMbl buortexHonoruu B MeAUIMHE U hapMaIiuu
AHaM3UPOBATh STUYECKUE ACTIEKThI COBPEMEHHBIX
Pe3yabTaT 00yueHnus mo reme HCCIICIOBAHUI B 001aCTH OMOTEXHOJIOTUH H
FEHETUYCCKHUX TCXHOJIOTHI
O0mue KoMIeTeHIUU OK 01, OK 02, OK 04

Keiichl ncnonb3yloTcs B Ka4eCTBE OLEHOYHOI'O0 MEpONpUATUs B pazzaene 5 “buonorus B
JKU3HU, KOTOPBIN SBJIAETCS NMPUKIAAHBIM MOJYJIEM MU COCTOMT U3 ABYX uacTteil. Tema 5.17
“BHOTEXHOJIOTUH B JKU3HHM KaXKJIOT0~ M3YYalOTCs HE3aBHCHMO OT mpodeccHil/cnennanbHocTen
oOyyJaromuxcsi, TemMa 2 sBiIseTcs MNpodecCHOHATBHO HANpPaBICHHOW U TMOAOUpAIOTCS B
3aBUCHUMOCTH U MPOQeCcCHOHAIBHOIN HAPaBICHHOCTH.

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

dopMynHpoOBKa 3aJaHUS:

buorexHomoruss — KOMIUIEKCHAsi HayKa, HalpaBlieHHAas Ha TIOJYYCHHE IIeJIEBOTO
OPOAYyKTa, C TIOMOIIBI0O OHOOOBEKTOB MHUKPOOHOTO, PACTUTENBHOTO U  KHUBOTHOTO
MIPOMCX 0K ICHHUS.

MenunuHckass OMOTEXHONOTUSI — OTpacib, Ieb KOTOPOW CO3JaHHe TUArHOCTHYECKHX,
NPOPUIAKTUYECKUX U JIEYEOHBIX MpErnapaToB, OHA H3y4aeT BO3MOXKHOCTHU HCIOJb30BaHUS
MUKPOOPTaHU3MOB, [IJISl TMOJIYYCHUS aMHHOKHCIOT, BUTAMHHOB, ()€PMEHTOB, aHTHOMOTHKOB,
OpTaHUYECKUX KHUCIIOT.

Caxapnblii 1uabeT — 9T0 3a001eBaHre OOMEHa BEIIECTB, IPU KOTOPOM B OpraHH3Me HE
XBaTaeT WHCYJIMHA, a B KPOBU TOBBIMIACTCS cojiepkanne caxapa. CopepikaHue caxapa B KpOBH
HEOO0XO0UMO ISl HOPMAIILHOTO ()YHKITMOHUPOBAHUSI KJIETOK. VIHCYIMH, KOTOPBI BhIpaOaThIBAET
MO/DKENTyI0YHast Keye3a, O00ecreuyrnBaeT MPOHUKHOBEHHE TJIIOKO3bI B KJIETKH, HO WHOTIA
MPOUCXOIUT COOW BBIPAOOTKM WHCYIMHA W KJIETKa HE MOJy4aeT HEOOXOAMMOTro THUTAaHWS, a
caxap HaKalIMBaeTCs B KPOBU. DTO MPUBOJIUT K BOZHHUKHOBEHUIO CaxapHOTro auabera pa3HbIX
TUIIOB, OJIMH U3 KOTOPBIX SIBISIETCS MHCYJIMHO3aBUCUMBIM. [Ipu Takom Tumne caxapHoro amabera
3a00JICBIINI TOJDKEH BCIO KU3HDb BBOJAUTH C€0€ NHBEKITUU MHCYINHA.

[To manueiM ctatrctuku, B 2014 r. KommdecTBOo OONBHBIX CaxapHBIM [HA0ETOB B
Poccuiickoii denepanuu cocraBmino 387 muH 4enoBek. [0 HEKOTOpPhIM JaHHBIM 3Ta IHUpa
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KaX/bli rof] yBenuuuBaercs Ha 5%.

3amanue: HAUAUTE W MPOAHATU3UPYUTE PA3IMUHbIC HICTOYHUKU WH(POpMauu (HaydHast U
y4eOHO-Hay4YHas JIMTepaTypa, CPeACTBAa MaccoBOM MH(popManuu, cetb MHTEpHET U Apyrue) mo
TeMe Kkeica. OTBEThbTE Ha BONPOC HA OCHOBE HaWIEHHBIX JaHHBIX: C YeM CBsi3aH POCT
3a00J1€BaEMOCTH  CaxapHbIM JMAa0ETOM Cpeaud B3POCIOrO HACEICHHUS ¢ OMOJIOXKEHHUE
3aboneBanusa? Kakwe Mepsl TPOQUIAKTHUKK caxapHOro auabera MOXHO peali30BaTh B
MOBCETHEBHOM KU3HHU KaKoMy u3 Hac? Kak pa3BHBaIOCh MPOU3BOJICTBO MHCYJIMHA U ¢ KAKUMH
ATUYECKUMU HOPMaMU IIPHU 3TOM CTAIKHUBAIUCH YUeHbIE?

[ToaroToBbTE YCTHOE COOOIIEHHE C TPE3EHTANEH, B KOTOPOM HEOOXOIMMO OTPA3HTh:

1. Caxapublii 1uabeT — NPUYKHBI, CAMIITOMBI, TUATHOCTHKA U JICUYCHUE;

2. PacnpoctpaHeHHOCTh caxapHOTO auabeTa Cpedu HACeJNEeHUS CBOETO PETHOHA 3a
HOCJEeIHUE TPU rojia, IPOAHAIU3UPOBAB HAyUHbIe MYOJIMKALUU M CTATUCTUYECKYI0 OTYETHOCTb
(B ToM umcIe OTYETHI ['0Ccy1apcTBEHHOTO peecTpa caxapHoro AuadeTa);

3. PacnpocTpaneHHOCTh caxapHoro nuabera cpenu HaceneHust Poccuiickoit denepanuun
3a TOCIEAHHME TpPU TrojJa, NPOAHAIM3UPOBAB HAyuyHble MYOJMKAlMM M CTATUCTUYECKYIO
OTYETHOCTH (B TOM YHCIIE OTUETHI | '0CYAapCTBEHHOr0 peecTpa caxapHoro nuadera);

4. IlpeanonaraeMple TPUYUHBI U3MEHEHHUS 3a00JIEBAEMOCTH CaxapHbIM JUA0ETOM U UX
000CHOBaHHE;

5. Bo3moxHBIE TPODUITAKTUYECKIE MEPOTIPUSITHS;

4. MeTtoabl OJIy4eHHs] UHCYJINHA;

5. Otpasure 3TUYECKHE ACMEKTbl HCIOJIb30BAaHUS OMOTEXHOJIOTMHA IPU IPOU3BOJCTBE
UHCYJIMHA.

Jlst co3aHus Ka4eCTBEHHOM Mpe3eHTaIllui He00X0AUMO COOII0IATh Psiji TpeOOBaHMIA:

OO0mue 1. TlpesenTamus q0KHA HAYMHATHCS C TUTYJIBHOTO Cllaiiia, re

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

2. Ha crnaiinax HeOOX0MMO pa3MemaTh TOJIBKO TE3HUCHI, KITFOUEBHIE

CIIOBa, rpaduuecKre MaTepralsl (CXeMbl, pUCYHKH, TaOIHUIIbI, (HOTO

U T.IL).

Hcnonb30Bath eAMHBINA CTUIBL OQOPMIICHUS.

4. KonnyecTBO ClIaioB MOJDKHO OBITH IOCTATOYHBIM JIJISi PACKPBITHUS
TeMBI, HO He Oojee 20-TH.

w

[pudTtsr 1. Crenyer ucnonb30BaTh CTaHJIAPTHBIC, ITUPOKO PACTIPOCTPAHCHHBIE
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;

2. Pa3mep mpudra U1 3aroJoBKOB — HEe MeHee 24, /i1 uHpopMaLuu
He MeHee 18.

3. He pexomeHayeTcst HCIIONB30BaTh Pa3HbIE THUIBI MIPHU(PTOB B OAHOMN
MIPE3CHTALHH.

4. Jlnsa BbleneHuss MHGOpPMAIUMU CIEAYET HCIOJIb30BaTh >KUPHBIN
mpu@T, KYpCUB WU MOAYEPKUBAHUE.

5. He 3noynoTpe6nars NponucHbBIMA OyKBaMH.

®on 1. XenaTeabHO MCIIOIB30BATh OJIHOTOHHBIH (bOH HCAPKUX IMACTCIIbHBIX
TOHOB.
2. I[J'IH (I)OHa MMPpEAIIOYTUTCIIbHBI XOJIOAHBIC TOHA.
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HUcnionp3oBanue 1. Ha omHoMm cnaiime peKOMEHAYyeTCs HCIOJIb30BaTh HE Oosiee 3-X
IIBCTa IIBECTOB: OOAWH IJIA (bOHa, OJUH AJId 3arojJioBKa, OJWH OJ1d TCKCTA.

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

[Ipencrasienue 1. PexomeHnayercst HCIIOIB30BaTh KOPOTKHUE CJIOBA U MIPEIJIOKCHHUS.
uH(bopMauu 2. MuHUMH3HPOBATH KOJIMYECTBO MPEJIJIOroB, Hapeuui,
npuiaraTeabHbIX.

3. 3aroJioBxu AOJIKHBI IIPUBJICKATh BHUMAHUC ayJIUTOPHH.

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-ncc/Ie10BaATEIbCKH POEKT

Ha3zBanune TemMbl buoskonornyeckui 3KCIepuMEHT

[IpoBoaNTH OMO3KOJOTUUECKHUM SKCTIEPUMEHT
[TnanupoBaTh GMOIKOJOTHUECKUI SKCIIEPUMEHT
PesyabTaT 00yueHnus mo reme NHTepnpeTupoBaTh pe3yiabTaThl IPOBEAECHHOTO
OMO’KOJIOIrMYECKOI0 IKCIIEPUMEHTA C UCII0Ib30BAHUEM

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
“BbHOAKONIOTNYECKUE UCCIETOBAHUT .

Cpeau paznuyHBIX TEXHOJIOTHI MPOEKTHOE 00ydyeHHe 00JafaeT psSAoM IPEUMYIIECTB:
no3BojsieT  oOyyaromeMycs — CaMOCTOATENbHO  (IpW  KOHCYJIBTaTHMBHOM  MOAJEpPKKE
npenojaBaresis) 100bIBaTh 3HAaHUS, padoTas ¢ MHOIOYMCIIEHHBIMH HUCTOYHUKAMU MH(pOpMaluy,
npubopamMu U J1a0OpaTOpPHBIM OOOPYIOBAaHMEM, M OJHOBPEMEHHO B JIEJIOBOM OOLIEHHM C
OJTHOTPYIITHUKAMH pa3BUBaTh KOMMYHUKATUBHBIC YMEHUS U HABBIKH.

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 BO31yXa

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
BbIOpAaHHOW TEMbl, BBISBIEHUE MPOOJIEMBbl HCCIeNoBaHUs, (OPMYJIUPOBAHUE THUIOTE3bI,
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IIOCTaHOBKA LIEJIM U 3aJ1a4 MCCIel0BaHMs, BBIOOP METO/I0B UCCIIE0BaHUs, BEIOOp TOUeK oTOOpa
npo® Ha TEPPUTOPUM HCCICAOBAHUS, OMNpeaeNeHrne (GOpMBI NPEACTABICHUS pE3yIbTaTOB
MCCJICIOBAHMSI, OIIPEJCIICHNE ATANIOB U COCTaBJICHUE IIJIaHA UCCIIEIOBaHUS.

Bropoii sTan Bkitoyaer B ce0si MOATOTOBKY HEOOXOIUMOM IMOCYIbl U Marepuana s
9KCHEPUMEHTA, IIPOBEICHUE IKCIIEPUMEHTA, IIEPUOJMUECKYIO IIPOBEPKA TEUEHUS HIKCIIEPUMEHTa/
cbop marepuana B BHIOpaHHBIX TOYKaX 0TOOpa mpoo.

B nmepuom Tperbero srama IpoBEiEHUS  OMO3KOJIOIMYECKOI'O  HCCIIEAOBaHMS,
oOyuyaroluecs MoJly4yaroT IEPBUYHBIE SKCIIEPUMEHTANIBHBIE JAHHBIE, IPOBOJAT CTATUCTUUYECKYIO
00pabOTKy MOJYYEHHBIX AAHHBIX, MPOBOAAT AHAIMU3 PA3IMUYHBIX MCTOUYHUKOB MH(pOpManuu B
paMKax T€MbI IIPOEKTa.

Ha ueTtBepToM 3Tane, 00y4aronmecs BbISBISIIOT 3aKOHOMEPHOCTH MEXY MCCielyeMbIMU
o0OBeKTaMu, IMpoleccaMu U SBJICHUSMHU, QOPMYIUPYIOT BBIBOABI M pa3padaThIBaIOT MPOTHO3BI,
IOPOBOJAT OLIGHKY KadecTBa MCCIEeyeMoro oOBbEeKTa IO pe3yibTaraM OHO3KOJIOTHYECKOIro
aHaau3a.

Ha 3aBepuiatomieM 3Tane npoBOAUTCS OQOPMIICHHE Pe3yJbTaTOB BBINOJIHEHUS y4yeOHO-
HCCIIEIOBATEIBCKOTO MPOEKTa B COOTBETCTBHH C 33/IaHHBIMUA TPEOOBAHUSMHU U IMPEICTABICHHE
pE3yJIbTaTOB HA 3aLUTE MPOCKTA.

[IpuBeneM npuMep ONUCAHUS D3TAllOB BBIIOJHEHUS Y4eOHO-UCCIIE0BATEIBCKOTO
IIPOEKTA:

VBaxaemble cryaeHTbl! B paMkax mnpoekta BaM HEOOXOJUMO HPOMTH ISATH 3TAIloOB
paboThl Haj y4eOHO-UCCIIE0BATEIBCKUM MIPOEKTOM OT BBIOOpA TEMbI JI0 MYOJUYHOM 3alUThI
MIOJIyYEHHOT'O pe3yJIbTarTa.

Ha nepBom srarne:

- copmupoBaTh KOMaHy IpoeKTa (2-3 yeraoBeka);

- BbIOpaTh TeMy y4eOHO-HCCIIeI0BaTEIbCKOIO IPOEKTa;

- 000CHOBaTh AKTYaJIbHOCTh BEIOPAaHHON TEMBI;

- BBISIBUTbH IIPOOJIEMBI HCCIIEI0BAHNUS, C(POPMYTUPOBATH TUIIOTESY;

- 1oAoOpaTh METO/IbI CCIIEIOBAHUS B paMKaX CBOETO MPOEKTA,

- BbIOpaTh TOUYKH 0TOOpa MPoO HA TEPPUTOPUHU MCCIIEOBAHUS

- chopmynupoBaTh LIENU U 33/1a4U HCCIIEA0BaHUS;

- COCTaBMTb IlJIaHA MCCIIETOBAHUS.

Ha Bropowm srarme:

- MOJrOTOBUTH HEOOXOJUMYIO MOCYy U MaTepHaia Ui SKCIepUMEHTa;

- NPOBECTH IKCIIEPUMEHTA, IEPUOANYECKU ITPOBEPSIS €ro TeUeHHe (IIpH
JUINTEJIbHOW NIOCTAaHOBKE OTbITa)/ coOpaTh MaTepuall B BBIOPAaHHBIX TOUKaX
otbopa npoo.

Ha tperbem sramne:

- TOJIy4YUTb [IEPBUYHBIE SKCIIEPUMEHTAIIbHbIE TaHHBIE;

- TPOBECTU CTATUCTHUYECKYIO 00pabOTKY MOTYUEHHBIX TaHHBIX;

Ha gyeTBepTom arare:

- BBIIBUTH 3aKOHOMEPHOCTH,

- c(opmynrpoBaTh BBIBOJBI U aTh MIPOTHO3 UJIU OLEHKY Ka4eCTBA UCCIIETyEMOr0O
00BEKTa MO pe3ybTaTaM OMOIKOJIOTHIECKOTO aHAIN3A.

Ha 3aBepmiaroniem srare:

- 0(pOpPMHUTH pe3yNbTaThl BHITOJHEHUS y4eOHO-NCCIIEA0BATENBCKOTO MTPOEKTA B
COOTBETCTBUHU C 33/IaHHBIMH TPEOOBaHUSIMU;

- TOJATrOTOBUTH YCTHOE COOOIEHHE U MPE3EHTALINIO;

- TPEACTaBUThH PE3YIbTAThl BHIMOIHEHHS Y4€OHO-UCCIIEI0BATENBCKOTO TPOEKTA Ha
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3aIIUTe.

[IpuMep BBINONHEHUS POEKTA:

Ha3Banue mnpoekrta: OIeHKa KadecTBa aTMOC(EpHOro BO3AyXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpobiema wuccief0BaHMsA: ONPEICICHUE MCTOYHMKOB 3arpsi3HEHUS BO3JyXa Ha
TEPPUTOPUN HACEJICHHOIO IYHKTa HA OCHOBAaHMM IIPOBEIECHUS SKCIIPECC-OLEHKU KayecTBa
BO3/1yXa IO COCTOSIHUIO XBOM COCHBI OOBIKHOBEHHOW C OIIpENeIEHHEM Kilacca 3arpsi3HEHHS
BO3/yXa.

Ienp mnpoexkTa: omNpenesiuTh 30HBI PA3HOW CTENEHU 3arps3HEHHs, C YKa3aHUEM
UCTOYHUKA (MICTOYHUKOB) 3arpsi3HEHMS.

3agauu npoexra:

1. BeiOpaTh TEppUTOPHIO HCCIIEJOBAHUS U TOUKH 0TOOpa MaTepuaa;

2. IIpoBecTu OLIEHKY NOBPEXACHUS U YCHIXaHUS XBOU;

3. OnpenenuTs Kiacc 3arpsA3HEHUs BO31yXa;

4. Pa3paboTaTth KapTy 3arpsi3HEHHs BO3JyXa, Ha KOTOPOH OTMETHTh 30HBI DPAa3HOM
CTETICHU 3arpsi3HEHUs BO3/1yXa U UCTOYHHUKH 3arps3HEHUS;

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

Pe3yabTaT npoekTHOM padoThl 00yYAKOIIErOCs :

Kapra crenenu 3arpsi3HeHHOCTH aTMOC(EPHOIro BO3/lyXa Ha TEPPUTOPUU UCCIIEJOBAHUS C
yKa3aHHEM UCTOYHUKOB 3arpsi3HEHMST; IPE3CHTALMs Pe3yIbTaTOB UCCIIEJOBAHUS.

®opma npeacTaBiieHUs: pe3yJbTAaTOB POEKTHON PadoThI:

3amuTa NpoeKTa C UCII0JIb30BAHUEM CPEJCTB BU3YAIM3ALUU U JEMOHCTPALIMM TPOLYKTA.

BoinosiHeHHe npoekTa:

Bonpocsl 1J1s1 A0mMycKa K NPOEKTHOM padore
1. ChopmynmnpoBaTh 11eJb IUIAHUPYEMOTO SKCIIEPUMEHTA.

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

3. Kakue UCTOYHMKY 3arpsi3HEHNsI aTMOC(EpHOro BO3/1yXa €CTh B BallleM pallOHE MPOKUBAHMUS.
4. IlepedncianTb OCHOBHBIE 3TAIIbI OMPENEICHHS YUCTOTHI aTMOC(HEPHOTO BO3AYyXa 10
COCTOSTHUIO XBOH.

5. Kakue kiiaccel MOBpEXKICHHS XBOU HCIIONb3YIOTCS B JAHHOW MeToIuKe?

6. Ilepeuncinre U 0XapakTEpU3yHTE KJIACCHl YChIXaHHS XBOH.

7. Kakue kiiaccel 3arpsi3HeHUs] BO3AyXa BbIACISAIOT?

8. Onummre npaBuiia 0TOOpa MaTepHaa.

9. Kakue 3arpsi3HUTENN BBI3bIBAIOT IOBPEXKICHUS XBOU?

10. Kak onpenenuTs NpoA0KUTETHHOCTh )KU3HH (MaKCUMATbHBINA BO3pacT) XBOU?

11. Ot yero 3aBUCUT BBIOOp PACCTOSIHUS MEXKIY TOUKAMU HUCCIIETOBAHUS?

12. XBo10 Kakoro rojia He00X0AUMO coOpaTh AJIsi MPOBEACHUS OLIEHKHU COCTOSIHUS
atMocdepHoro Bo3ayxa?

Dralbl MpoBeIeHUs PabOTHI:
1. IToaroToBUTEIBHBII:
- BBIOOP TEPPHUTOPHH U TOUYCK UCCIICIOBAHHS,
- cOop marepuana;
2. KamepanpHas 00paboTka COOpaHHOTO MaTepHaia.
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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 —
HACEJIEHHOT0 TMYHKTA, MPOMBIIIJICHHOIO MPEANpPUATHS WIM aBToMmaructpanu. 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
OOJIBIION HACEJNEHHBI NYHKT C MPOMBIIUICHHBIMU MPEANPUATHIMH U MHOTOYHMCICHHBIM
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
MEXIy rromaakaMmu MoxeT coctaBisath 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. Omucarh BBITONTAHHOCTh Y4YacTKa, IPHCBOMB COOTBETCTBYrOmmiA Oamt (1 —
BBITANTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAIOCh HEMHOT'O TPaBbl BOKPYT JEPEBbEB; 4 —
HET HU TPaBbl, HU KyCTapHUUYKOB). [Ipy BBITONTAHHOCTH TEPPUTOPHH, OLICHUBAEMOU Oaymamu 3
WK 4 olleHKa aTMoc(epHOro 3arpsi3HEHUs HE BO3MOXKHA.

4. Ha BBIcOTE CBOETO pocTa coOpaTh ¢ Kaxaoro aepesa (1 gepeBo B oHO# Touke) 1o 30
XBOMHOK (cymmapHO 150 XBOMHOK). XBOWHKH JOJKHBI OBITH B BO3pacte 2 JIET, TO €CTh HaJl0
Opath 00pa3Ibl XBOH ¢ TOOETOB BTOPOTO TO/A KU3HU — JIJISl BCEX TOUYEK OJIMHAKOBO puC. 1.

MYTOBKH
boxoere moberu

% & P (e — TiouKH

oCepoH nmober
1roma

oceBol nmober
2rofa
oceBol nmober
3roma

Puc.1. Yactu BeTBM XBOWHOIO iepeBa ciyxaliue OMOUHANKATOpaMH

5. OuLeHuTh MNPOJOJIKUTENBHOCTh >KM3HM XBOM Ha BETBH, C KOTOpPOHW OTOHMparoTcs
XBOMHKH, 110 OXBOEHHBIM Y4aCTKaM OCEBBIX TOOETOB B COOTBETCTBHH C PUCYHKOM 2.

[TonHbIN BO3pacT XBOM ONPEAEISIETCS YUCIOM YyYacTKOB OCEBBIX MOOETOB C MOJIHOCTBIO
COXPaHEHHOM XBOEH ILTIOC J10JIsI COXPAHEHHON XBOU Ha CIIEIYIOLIEM 32 HUM Y4acTKe.
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0,5 ] 1,35

()

Puc. 2. Cxema OIIpCACIICHUA IMTPOAOJIKUTCIbHOCTH JKU3HHU XBOW COCHBI

6. [TpoOy ¢ kaxa0i TOYKHU HAZO MOMECTUTH B OTIEIbHBINA MaKeT (Jydlie OyMaXKHBIN) U
cpa3y mojamucath ero (ykasbIBaeTcsi Jara; TOYKa OoTOOpa; CTENEeHb BBITONTAHHOCTH YYacTKa;
MPOJOHKUTEILHOCTD KU3HU XBOU Ha BETKE, OTKY/1a OEpyTCS XBOUHKH).

2. [IpoBenenne onbITOB

2.1. Aaroputm onpeaesieHusl KJIACCOB NMOBPEKICHUS M YChIXaHHUS XBOH

O0opynoBanue u nmocyaa

Martepuan

1. JIyma

1. XBos cocHBI B Bo3pacTte 2 jeT, He MeHee 30 mTyk

2. Jlunelika Wi MUJUTUMETPOBas Oymara

AJITOPUTM NPOBE/ICHNUS ONbITA

Bonpocs! u 3aganus

1. OcMOTpeTH XBOIO ITPH TOMOIIH JIYTIBI.

2. PaznenuTh BCIO XBOIO HA COOTBETCTBYIOIINE
KJIACChI 110 MPU3HAKaM MOBPEXKJICHHS U yChIXaHHs

COTJIACHO OLIEHOYHOM Tabnuue 1 u pucyHky 1.
3. IlogcuuTath KOJIMYECTBO MOBPEXKICHHBIX
XBOWHOK B KQKIOM KJIacce.

4. IToacuuTaTh KOJIMYECTBO XBOMHOK C
IIpHU3HaKaMu YCBIXaHHJ 1O KiIaCCaM.

1. 3aHecTH JaHHBIE 110 KOJIMYECTBY
TTOBPEXICHHBIX XBOMHOK B TaOIHUITY 2.

2. 3aHecTu JaHHBIE 110 KOJIUYECTBY
XBOMHOK C TIPU3HAKaMU YCHIXaHUS B
Tabnuiy 3.

2. PaccuuTath NpOIEHT MOBPEKICHHBIX U
XBOMHOK C IPU3HAKAMH YChIXaHMS
OTHOCHUTEIBHO OOIIEro KOJIHYeCTBa
COOpaHHBIX XBOMHOK.

Onenounas TadanIa

Tabmuma 1

Ouemca MOBPEKICHUA U YCBIXaHUA XBOU

Kuaacc mospe:xxnenus | Buabl noBpexaeHuii XBon

/ KJIacC yChIXaHUA

XapaKkTepuCcTHKA YChIXaHUSI XBOH

KIT1/KVY 1 XBouHKA 0€e3 IATeH

Hert cyxux y4acTkoB

KIT2/KVY 1 XBOWHKA c

HebonbpKM | Her cyxux ydacTkoB
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YHCJIOM MEJIKUX MATEH
KII3/KY 2 XBOMHKA C OOJIBIIMM YHMCIOM | YCOX KOHYHK 2-5 MM
qeprlx N KCIITBIX ITATCH
-/KVY 3 - Vcoxia 1/3 XBOUHKH
-/KY 4 - VYcoxio 0ojiee IMOJOBHHBI XBOWHKHU
WJIU BCSI XBOMHKA JKEJITas ¥ cyxast

Knaccel nospexneHus (HEXpO3kl) 1 2 3

Kiiacchl ychIXaHHuA 1 1 1 2 3 4

Puc. 3. Knnaccsl noBpex/1€HUs U YChIXaHUS XBOU
3. O0padoTKa pe3y1bTATOB ONBITOB

Tabmumna 2
Onpenesenne Kjiacca nNoBpe:KIeHUsI XBOU
Knacc KII 1 KII2 KII 3
TTOBPEIKICHHUS
XBOH
Howmep XBOUHKH 0€3 TSATEH XBOMHKHU C HEOOJBITUM XBOMHKA C OOJBIITUM
JepeBa YUCIIOM MEJIKUX IISTCH YHCIIOM YEPHBIX U
JKEITHIX MSATEH
IIT. % IIT. % IIT. %
1
2
3
Mecto
orbopa
Marepuaia
BeBom: % xBowHOK — 0e3 mATeH, HA % HEOOJBIIOE YUCIO MEJIKUX TMSATEH
JKEJITOTO 11BeTa, y % MHOTO MATEH Mo Bceil amuHe. Takum o0pa3oM, TOMHUHHPYET  KIIacc

MOBPECKACHHA XBOU.

Tabmuma 3
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Onpenenenue Kiacca ycbIXaHUsl XBOH

Knacc KV 1 KV 2 KV 3 KV 4
HOBPEKICHH
s XBOH
Homep Y XBOMHKH HET VY cox KOHYHK Ycoxuma 1/3 Ycoxio Gonee
nepeBa CYXUX y4acTKOB XBOMHKH Ha 2-5 XBOMHKH TIOJIOBUHBI
MM XBOWHKH WU BCS
XBOMHKA KeJNTas U
cyxas
TIT. % IIT. % IIIT. % IT. %
1
2
3
Mecro
oTbopa
Marepuaa
BbiBoa: % XBOMHOK OTCYTCTBYIOT CYyXHE YYaCTKH, Y % yCOX KOHYMK XBOMHKH, Y
% ycoxja TpeTb XBOMHKH, % XBOMHOK — MOJHOCTBIO cyxue. TakuMm oOpasom,
JOMHHUPYET __ KJIACC TIOBPEXKIICHHUS XBOH.

CrenaiiTe BBIBOJI O YUCTOTE BO3AYyXa HA UCCIIEYEMOI TEPPUTOPUH IO Tadnulie 4.
Kiacc uncToThl BO3IyXa onpenensieTcs Mpu MepeceueHrn Kiacca MOBPEXKICHUS XBOU Ha
noOerax 2 rojia >KM3HU U MAaKCUMaJIbHOTO BO3pacTa XBOU Ha BETKE.

Tabnmia 4.
OmnpenesieHne Kiaacca 3arpsi3HeHUs1 BO31yXa

MakcuMaJabHbIA Kiacc noBpe:xaennsi XBou Ha noderax 2-roroja ;Ku3Hu
BO3PacCT XBOH 1 2 3

4 I -1l 1l

3 I 1 -1

2 I 1l v

2 - v V-V

1 - v V - VI

1 - - VI

VYcinoBHble 0003HaUeHMs Kiacca 3arpsi3HeHHst Bo3nyxa: | — uaeanbHO wucThbf; II —
yncTbii; [II — oTHOCUTENBHO YNCTBIN («HOpMay); IV — 3arpsi3HeHHBIH («TpeBora»); V — rpsi3HbIH
(«omacHOY); VI — o4eHb Tps3HBIN («BpeaHO»), ( — ) HE BO3MOXKHBIE COUETaHUS.

4. 3aBepmarommii dTan: Pa3paboTka KapThl CTENEHH 3arpsi3HEHHOCTH aTMOc(hepHOro
BO3/[yXa Ha TEPPUTOPUHU HCCIEIAOBAHMS C yKa3aHHEM HCTOYHHUKOB 3arps3HEHHUS; NPE3CHTALUS
pe3ynbTaToB HccienoBaHus. [loaroToBka ycTHOro cooOUIeHHUs U MPE3EHTAUH 110 pe3yibTaTaM
IIPOBEJEHHOTO UCCIIEI0BAHUS.

TpeGoBaHusi K YCTHOMY COOOIIEHUIO:

— IPOAOJKATENBHOCTE: A0 10 MuH;

— CTPYKTYpa: KpaTKasi aKTyaJIbHOCTh HCCIIEIOBaHMs, TUIIOTe3a, 1eNb, 3aa4i, OOBEKThI U
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METO/IbI, TOJyYEHHBIE PE3YIbTaThl U UX 00CYKIeHUE (MIPEACTaBICHUE MPOIYKTA), BHIBOJIBI.
TpeGoBanus K CTPYKType Npe3eHTAlUM:

1. TurynpHbIA cnaiin. B BepxHeH dYacTu cliaiila HEOOXOJUMO  OTPa3HTh
uHpopmanuio 00 00pa3oBaTeNbHON OpraHM3alud, B KOTOPOH MPOBOIMIOCH
uccienoBanre. B 1eHTpanbHOW wacTH claiifie ykasbplBaeTcsa TeMa YydeOHo-
MCCJICIOBATEIILCKOTO MPOEKTA. B HIDKHEW YaCTH CIPaBa YKAa3bIBAIOTCS YUYaCTHUKU
MIPOEKTA, BHIMOIHIBIINE PaOOTY;

2. AKXTyaJabHOCTb;

3. T'unoresa, uenb, 3a1a4u;

4. OOBEKTHl W METOJBI WCCIEAOBaHUs (MOTYT OBITh pa30OWTHI Ha JBa Cilalga u
Ooutee);

5. Pesynprarel mcciaemoBaHuidl. MoOryT OBITH MPEACTABICHBI B BHUJIEC PHUCYHKOB,
rpaduxoB, ¢ororpaduii, TabMUI, KOTOpPHIE [OJMKHBI HMETh CKBO3HYIO
HyMEpAaIMIo U Ha3BaHUE. KOJIMYECTBO CIIAIIOB 3aBHCHUT OT 00beMa MaTepuasa, HO
HE JIOJDKHO TMPHBBIIIATH OTBEACHHOIO BpPEMEHHM Ha coolmieHne. MOoxKHO
MPEJICTABIISITh MaTepPHAll HE B IIOJTHOM 00BEME, a TOJBKO CaMbl BA)KHBIC MOMECHTHI,

6. BriBonmI;

7. BaxmountenbHbii (“brarogapio 3a BHuManue” win “Criacu0o 3a BHUMaHHE ).

Jl1st co3janms KaueCTBEHHOI Mpe3eHTalui He00X0AUMO COOII0IaTh Psiji TpeOOBaHMI:
OO0mue 5. IlpeseHTanus 10KHA HAYMHATHCS C TUTYJIBHOTO Cllaija, riae
TpeOoBaHUS yKa3bIBAETCs TeMa, CBEACHHS 00 aBTOPE U T.II.

6. Ha cnaiinax HCOOXOAMMO pa3MeIIaTh TOIBKO TE3UCHI, KITFOUCBBIC
CJIOBa, rpaduuecKre MaTepHrabl (CXeMbl, PUCYHKH, TaOIHUIIbI, (HOTO
U T.IL).
7. Vcronb30BaTh €IUHBINA CTHIIb OQOPMIICHHSL.
8. KommuecTBo cnaliioB TOMKHO OBITH JOCTATOYHBIM JIJISI PACKPBITHS
TeMBI, HO He Oojee 20-TH.
[pudTer 6. Cnemyer MCHOIB30BaTh CTAHAAPTHBIC, IMUPOKO PACIPOCTPAHCHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
7. Pa3mep mpudra st 3aronoBKOB — He MeHee 24, ans uHbopMauu
He MeHee 18.
8. He pexomeHayeTcst UCIONB30BATh pa3HbIe TUIBI MIPU(PTOB B OJHOM
TIpEe3EHTAITHH.
9. Jlns BeImeneHuss WHPOpPMAIUHU CIIEAyeT HCHOIb30BaTh IKUPHBII
mpudT, KypCUB WM ITOTYEPKUBAHUE.
10. He 3m0ynoTpe6iaTh NpONUCHBIMU OyKBaMH.
®oH 3. JKenaTenbHO MCMONIB30BAaTh OAHOTOHHBIN (DOH HESIPKUX MACTEIBHBIX
TOHOB.
4. Jlns ¢hoHA MPEANOYTUTETHHBI XOJIOAHBIE TOHA.
Ucnonp3oBanne 3. Ha omHOM crnaiiie peKOMEHJyeTCs HCIIOJIb30BaTh He Ooyiee 3-X
1BeTa 1[BETOB: OJIWH /sl OHA, OJIMH JAJIsI 3arOJIOBKA, OJIUH JIJISl TEKCTA.
4. Jlns ¢poHa M TEKCTa UCTIOIB30BaTh KOHTPACTHBHIC I[BETA.
[TpencraBnenue 4. PexoMeHIyeTCs HCIIOJIb30BaTh KOPOTKHE CJIOBA U TIPEIIOKCHHUS.
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uHpopmanuu 5. MuHuUMH3UPOBATh KOJINYECTBO IPEIOT OB, Hapeyuu,
prmaraTeanHx.

6. 3aroJyioBku AOJIKHBI IIPUBJICKATh BHUMAHUC ayJIUTOPHHU.

0O0BeM He crour 3amoiHATh OOMH CJHANI CHUIIKOM OOJIBIINM O0OBEMOM
uH(pOpMaIuu UH(OPMAIIKMHU: JIIOJU MOTYT €JIMHOBPEMEHHO 3allOMHUThL He 0ojiee Tpex
(bakToB, BBIBOJIOB, OTIPEICIICHUH. "

4.2.2. OueHo4YHbIE CPeCTBA PYOEKHOI0 (TEMATHYECKOT0) KOHTPOJIS 1O AUCHUIIJIMHE
«buoaorus»

PyOexHbIil KOHTPOIIb TIO AUCHUILTHHE «BHONOrHs» MpoBoAUTCS B GOpME KOHTPOIBHBIX
paboT Ha OTHENbHBIX 3aHATHUSAX TOCJE 3aBEPIICHUS M3Y4YEHHs MEPBOTrO, BTOPOTO, TPETHEro U
YeTBEpTOro pasnenon. Ilocie 3aBepieHus msAToro pasjaena pyoexHblii KOHTPOJIb IPOBOAUTCS B
dopMe 3ammMTHl Keiica: MPENCTaBICHHUS pPE3yJbTAaTOB pEIICHUS KEHCOB (BBICTYIUICEHHE C
npe3enTanuei). PyOexHbIi KOHTPOJIb MIECTOrO pasjiesia MPOBOIUTCA B (DOpME 3aIUTHI TPOCKTA!
MPEJICTaBICHUS] PE3YIbTATOB BBIIOJIHEHUS Y4€OHO-HCCIIEI0BATENBCKOTO MPOEKTa (BBICTYILUICHHE
C Ipe3eHTanuen).

[Tpumepsl 3a1aHU# Al KaXA0r0 THUIA pyOeKHOTO KOHTPOJIS:

1. KourpoabHas padora “Mosieky/JIsIpHbIi YPOBeHb OPraHU3aLMHU KUBOI0” .

B pesynbTate ocBoeHusi mepBoro paszaena “Kmerka — cTpyKTypHO-GYHKIIMOHAJIbHAs
SMHHMIIA KUBOTO’’ 00YJArOIIHECS CMOTYT:

— XapakTepu3oBaTh CTPOCHUE M (PYHKIIMU OCHOBHBIX OHOIOJIMMEPOB, KIETKH U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— OINpEAEATh PE3yabTaThl U3MEHEHUs I€HETHMUYECKOTO KOAa B IPOLECCAX MATPUYHOIO
CUHTE3a;

— OpraHM30BbIBaTh HaOJIOJeHHE OHOJOTMYECKHMX OOBEKTOB Ha MOJEKYISIPHOM H
KJIETOYHOM YpOBHE.

KonrponbHas pabGota mpencrasisier coOoil 3aiaHusi B TecTOBOM (hopMe paziIMyHOIro
YPOBHS CIIOKHOCTH: “HU3KHI”, “cpeaHuil” U “BbICOKMIT”. B 3aBUCHMOCTH OT THIA U TPYJHOCTH
3aJaHisl €ro BBIMOJHEHUE OLIGHMBACTCA Pa3HbIM 4YHUCIOM OayjioB. BbINMOMHEHME KaXI0Tro
3aIaHUsT ““HU3KOT0” YPOBHSI CJIOKHOCTH OIICHHBaeTcss 1 Oayuiom. 3a BBIMOJHEHWE 3aJaHUN
“cpenHero” ypoBHsSI CIOKHOCTH B 3aBHUCHUMOCTHM OT IIOJHOTHI M IIPaBWJIBHOCTH OTBETA
npucBauBaeTcs 10 2 0asioB.

K 3aganuio “BbICOKOTO” ypOBHS CIOXHOCTU OTHOCUTCS pelieHue 3anad. [Ipu npaBuiibHOM
pelIeHNH 3aJJaHuil “BBICOKOT0” ypOBHS IpHUcBauBaeTcs 3 Oaiia.

3aaHus BceX YPOBHEH CII0KHOCTH IPOBEPSIFOTCS ABTOMAaTHYECKH.

Pacnipenenenue 3ananuii o ypoBHSIM CII0KHOCTH TIPEICTABIICHO B CIIEAYIONICH TaOIuIIe:

YpoBeHb bana IIpouentHoe Tun Bonpocos
CJOKHOCTH coJep:KaHue
3aaHus 3aJaHui
Huzkni 1 65% - 3a7IaHUS C BELIOOPOM OJTHOTO TIPABMIIHHOTO
OTBETa
Cpenuuit 2 15 % - MHO>KE€CTBEHHBIN BBIOOD;
- BOMPOCHI HA YIOPAIOUMBAHUE WU
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YCTAHOBJICHUEC HpaBHHBHOfI
IOCICI0BAaTCIBHOCTHU

Bricokuit

3 20 % - CUTYallMOHHBIE 3a]]a4H WJIA BOIIPOCHI
MpeIyCMaTPUBAIOIINE PA3BEPHYTHIA OTBET

Kputepun onieHnBanus pyoe:KHOW KOHTPOIBHON pabOTHI:

Ouenka IIpoueHT BHITIOJTHEHHUSI
“OTIUYHO” 85-100%
“xoporro” 70-84%

“yIIOBJICTBOPUTEIHHO”’ 50-69%
“HeyJI0BJIETBOPUTEIBHO™ meHee 49%

1. Azotucroe ocHoBaHue ajieHuH B MoJiekyie JIHK kommiementapHo...

1) ryanuny;
2) HUTO3UHY;

3) ypauuiy;
4) THMHHY.

2. K nyprHOBBIM a30TUCTHIM OCHOBAHUSIM OTHOCSITCH...

1) axenuH u

TYaHMH;

2) ryaHUH M LIUTO3UH;
3) UTO3MH U ypaIui,
4) ypamui 1 aJieHuH.

3. Beibepure
1) xpanenue

¢ynaxuio uPHK?
TeHEeTUYeCKO nHpopManuu;

2) TpaHCIIOPT aMUHOKHCIIOTHI B puOOCOMY;
3) BXOAUT B coCTaB pubOCOM;
4) nepenoc revernueckoii ungopmanuio or JHK k pudocome.

4. KneTku 3ykapuoT He COAepIKar...

1) muzocom;
2) pudocom;
3) Me30coM.;

4) xomruiekca ['omb K.

5. Kitetkn npokapuot coaepixar...
1) KJIeTOUHBIN LEHTP;

2) BHAOIUIa3MAaTHYECKYIO CETh;

3) pub0CcOMBI H ME30COMBI;

4) KOMILIIEKC

I'onbIK1 ¥ IN30COMEL.
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6. Kakue opranouibl BCTpE4aroOTCsl TOJIBKO B PACTUTEIBHBIX KIETKAX?
1) sHIOIUIIa3MaTUYECKas CETh;

2) IJIACTH/IBI;

3) MUTOXOHIPHH;

4) xomruiekc ['onabmKu.

7. B metadazHoil XpOMOCOME BBIACTISIOT. ..
1) miedn U LEHTpocoMy;

2) LEHTPOCOMY U LIEHTPHUOJIH;

3) LEHTPUOJIU U LIEHTPOMEDPY;

4) HeHTpOMepY U IJICYH.

8. K aBToTpodam oTHOCATCH...

1) Bupychsi;

2) XeMOCHHTE3UpPYIue GaAKTEePHH;
3) rpulsr;

4) mapa3uTHYECKHUe OaKTePHUH.

9. Tpanckpunius — 3T0...

1) cBsi3piBanre aMUHOKHUCIIOTHI ¢ TPHK;
2) nepeHoc aMMHOKUCIIOTHI B puOOCOMY;
3) ynBoenune monekynsl [JHK;

4) cunte3 nPHK na matpune JHK.

10. Eciu xomupyromas 6e1ok yacTh reHa coaepkuT 6000 map HYKICOTHAOB, TO CKOJIBKO
aMUHOKHCJIOT B KOJIUPYEMOW MoJieKye Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepe4yuciieHHbIX 00J1e3He!, BEI3BIBAIOTCS BUPYCAMHU?
a) Tyoepkynes u qudrepus;

6) dudrepus u CIIN/;

B) CIIM/I 1 rpumm;

T') TPUIII U TyOepKyJes;

12. B pe3ynbTaTe nepBoOro JeaeHuss Melo3a MPOUCXOIUT:
a) yBeIMUYEeHUE Habopa XpOMOCOM;

0) yMeHbIIeHUe HA0Opa XpOMOCOM;

B) COXpaHEHUE UCXOAHOTO HabOpa XPOMOCOM.

13. Yro npoucxoaut B aHadase Il meiioza?

1) cnupanu3zanust XpoMocoM;

2) pacxokJeHHE K MOJII0CaM JBYXPOMATUIHBIX XPOMOCOM;
3) pacxoskieHne K moJiocaM XpoMaTH/;
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4) PpacCIoIOKEHHUE XPOMOCOM B INIOCKOCTH 3KBAaTOpa KJICTKH.

14. YcTaHOBHUTE COOTBETCTBUE

Opranoun OyHKIHS
1) pubocoma A) mepeBapruBaHUE OTMEPIIHNX KIETOK
2) XJIOpPOTUIaCThI b) dorocunTes
3) MM30COMBI B) cunte3 6enka
4) HeHTPUOTIH I') oOpazoBaHue BepeTeHa JICTICHUS

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

15. BLI6epI/ITe XUMHUYCCKHEC DJJICMCHTBI KIICTKH, KOTOPBIC BXOAAT B COCTAB OPIraHUYCCKHUX

BCIIIECTB:

1) KabIuii;
2) yraepon,
3) UUHK;

4) Boopo;
5) kucmaopon;
6) Menb;

7) a3oT.

16. YcTaHOBHUTE COOTBETCTBUE

I'pynnel aMMHOKHUCIIOT

[IpencraBurenu

1. HeitpansHbie

A) rmyraMuHOBas KUCIIOTA

2. Kuciere

b) nu3un

3. OcHOBHBIE

B) ananun

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

17. B wmonexyne JHK nyxieotunbl, copepxamue aaeHuH, cocTaBisioT 10%.

MPOLEHTOB B JAHHOW MOJIEKYJIE HYKIIEOTHIOB, COAEPKAIIUX [TUTO3HH?

1) 10;
2) 20;
3) 30;
4) 40.

CKOJIBKO
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18. B monekyne PHK nykneoTuasl, conepskamue ypamui, coctaBissioT — 30% u agenun — 40%.
CKOJIBKO TIPOLIEHTOB aJICHUJIOBBIX HYKJICOTHAOB cojepxkutcs B nenu JAHK, kommiementapHoi
TOM, Ha KOTOpOM cuHTe3upoBasach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuacrok monexkynsl JJHK cocrout m3 60 map HykieoTunoB. Omnpenenutre IJIUHY STOTO
yudactka (paccrosinue Mexay nykieoruaamu B JIHK cocrasisier 0,34 um)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

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

1) 205;

2) 410;

3) 408;

4) 360.

2. 3ammTa KeiicoB: mpeAcTaBJIeHHe Pe3yJIbTATOB pelleHusl KelcoB.

3ammra Keiica sBIseTcs pyOeXKHBIM KOHTpPOJIEM IO MAToMy paszaeny “buonorus B
KU3HU, B pe3y/bTaTe U3yuyEHHUsI KOTOPOro 00yJaronrecs CMOTyT:

— aHaJIM3MpOBAaTh J3TUYECKHE AaCMEKThl COBPEMEHHBIX MHCCIEOBaHUM B 00IacTH
OMOTEXHOJIOTHU U TEHETUYECKNX TEXHOJIOTHIA.

Jis 3anmuThl KelicoB oOydaronuMces HeoOxoaumo B pamkax BCP moaroroButs ycTHOe
COOOIIEHUE TIO pe3yiIbTaTaM PEIICHUs Kelca C OITOTOBKOM Mpe3eHTaIlHi.

Kputepuu onieHHBaHNs YCTHOTO COOOIIEHUS:

Kputepun Baubl
OlleHMBaHUA
1 6ana 2 6a1a 3 danaa

1. CooTBeTCcTBHE cojiepXaHue JoKIaaa cojiepKaHue coJiepXKaHue

coJiepKaHus JOKJIaIa | JIUIIb YaCTUIHO JOKJIazaa, 3a JoKnama

3asIBJIEHHOH TeMe COOTBETCTBYET HCKITIOYECHUEM COOTBETCTBYET

3asIBJICHHOI TeEMe OTIICIILHBIX 3a4BJIICHHON TEME U

MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET packpbIBaeT
3asgBJICHHON TeMe U
B MOJIHOW Mepe €€
pacKpbIBaeT
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2. Crenenb packpeITa Mayias 4acThb TEMa pacKpbITa TEMa pacKpbITa

PACKPBITHS TEMBI

TEMBbI; TTIOUCK
uH(popMalu NpoBeAEH
MMOBEPXHOCTHO; B
M3JI0KEHUU MaTepualia
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

XOpOIII0, HO HE B
ITOJIHOM 00BEME;
uH(pOopMaIU
IPEJICTABICHO
HEJI0OCTaTOYHO; B
OTJICITBHBIX CITyYasx
HapyIlIeHa JIOTUKA B
U3JI0KCHUH
Marepuana, He
COBCEM JIOCTYITHO

MTOJIHOCTBIO;
IpEJICTaBJICH
000CHOBaHHBIH
00BEM
uHpOpMaLny;
U3JI0)KEHHE
MaTepuana
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHSITHO TepeaTh
coJiepKaHue JoKIaa
B BH/JIC MIPE3CHTAIIMHN

U3 MpeICTaBICHHON
IIpEe3EHTALMH1 HE COBCEM
MOHSTHA TEMaTHKa
UCCJIEIOBAHMSI, IeTaIN
HE PaCKPBITHI

Ha OCHOBE
MPEACTABICHHOMN
MIPE3CHTALUU
dbopmupyercs
oO1iee MOHNMAaHKE
TEMaTHKHU
UCCJIEI0BAHMS, HO
HE SICHBI JIeTalln

Ha OCHOBE
MPECTABICHHOMN
MIPE3CHTALUU
dopmupyercs
MOJIHOE TIOHUMaHUE
TEMAaTHKHU
UCCIIEI0BAHMS,
PACKPBITHI JETAIN

OI_IGHI/ITC MPE3CHTAHNIO 110 CJICAYIOIIUM KPUTCPUSM:

Kpurepun Bbanabl
OLICHUBAHMS
0 1 2
IIOJIHOTA uHpopManus, uHpopManus, IIpe3eHTaLMs
MCIIOJIb30BaHUs UCIIOJIb3yeMasi B MIPE/ICTABICHHASI B | COAEPIKUT MOJIHYIO
y4yeOHOro MaTepuana | Ipe3eHTaluH, He IIPE3CHTALINN, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | uHpopmanuio,
HO HEJJOCTaTOYHO JOCTaTOUHYIO JIJIs
MIOJIHO PAacCKphIBAIOT | pOpMHUpOBaHUS

€C COACPpIKaHuC

IMMPpEaACTaBJICHUA O
TEMEC

JIOTUKA U3JIOKEHUS
Marepualia B
COOTBETCTBHH C
IJIaHOM M TEMOH
3aJaHus

Marepuall
MpEe3eHTaluN HEe
COOTBETCTBYET TEME,
IJIaHa HET

Marepuai
MPE3CHTAINH
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, TUIaH
MIOCTPOEH HE TOYHO

Marepuail,
IIPUBEJICHHBIN B
IIPE3EHTALIUN
MIOJIHOCTBIO
COOTBETCTBYIOT
TEME 3a/IaHUs U
COCTaBJICHHOMY
IJIaHy

TCPMHUHOJIOTMYCCKAas U

B IpC3CHTAllUN

B IPpC3CHTAllUN

B IIpC3CHTAlUN
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opdorpapuyeckas HPUCYTCTBYIOT HIPHUCYTCTBYIOT OTCYTCTBYIOT
rPaMOTHOCTh opdorpaduyeckue optdorpadpudeckue | opdorpaduueckue
OIIINOKH, HE BCE OIMUOKH, TS PMUHBI | OIIMOKHU, TEPMHUHBI

TEPMUHBI [IPUMEHEHBI | IPUMEHEHBI BEPHO | IPUMEHEHBI BEPHO
10 CYLIECTBY

aKKypaTHOCTb H Ipe3eHTAIHA MIpE3CHTALHS pe3eHTaIHs
OPUTHHAIBHOCTh nocTpoeHa 0e3 yuera | mocrpoeHa ¢ IIOCTPOCHA B
MOCTPOCHHS KOMITO3UIIH y4ETOM TpeOOBaHMH | TTOJTHOM
ciaiioB, 6e3 K 0(pOpPMIICHHIO, HO | COOTBETCTBHU C
COOITIOICHHS HET €AMHOTO TpeOOBaHUSIMU
TpeOOBaHUH K o opMIIeHUS odopmIIeHHUS],
mpudTam u CIIali10B UCIIOJIb30BaH
[[BETOBOMY OPUTHHAIBHBIN
0hOpMIICHHUIO MOAXO0J K
0(hOPMIICHHUIO
Cl1aii10B

IIIkajia nepeBoja 6a/1JI0B B OTMETKY

17-15 6am10B - «5»

14 - 9 6annoB - «4»

8-6 0ay1oB -«3»

Memnee 6 6ayIOB WM OTCYTCTBHE PAOOTHI - «2»

3. 3ammra mNpoeKkTa: mNpeACTaBJIeHHEe Pe3yJbTATOB BbINOJTHEHHS Yy4eOHO-
HCCIIeI0BATEIHCKOT0 MPOEKTA.

3amuTa TOpoeKTa  ABISAETCS  pyOekKHBIM  KOHTPOJEM IO  IIeCTOMY  pas3aeny
“BHOSKOIOTUYECKHE UCCIIEIOBAHUS , B PE3YJIbTATE U3YUYECHUSI KOTOPOTO O0YUYaOIIUECs] CMOTYT:

— OIHUCHIBaTh METO/AbI OMOIKOIOTUYECKUX UCCIIEIOBAHUM;

— TUTAHUPOBATh OMOIKOJIOTHUCCKHUIA IKCIIEPUMEHT;

— IPOBOAUTH OMOIKOIOTHUECKUN IKCIIEPUMEHT;

— MHTEPIIPETUPOBATH PE3yJIbTAThI TPOBEICHHOTO OMOIKOJIOTHIECKOTO IKCIIEPHUMEHTA C
MCIIOJIb30BaHNEM KOJIIMYECTBEHHBIX METO/IOB.

st 3amuTh TPOEKTOB 00yJaronuMcst Heooxoaumo B pamkax BCP moaArotoBuTs yctHoe
cooOIlleHne 1O pe3yibTaTaM BBIMOJTHEHHUS  y4eOHO-UCCIEOBATENLCKOTO TMPOEKTa ¢
MpE3EHTalHM.

TpeGoBaHMs K MPE3EHTAIIMN U COOOIIEHUIO OMUCAHBI B MPUMEPE BBHIMOTHEHUS y4eOHO-
HCCJIEIOBATEILCKOTO TPOEKTA.

Kpurepuu onieHuBaHMs YCTHOTO COOOIICHMS:

Kpurepun Basbl
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OlICHUBAHUSA
1 6aa 2 da1a 3 0anaa
1. CootBercTBHE coJIepKaHue JTOKIaaa coJIepKaHue coJiep>KaHue
COACPpINKAaHUA JOKJIada | JIUIIb YaCTUYHO JOKJIazaa, 3a JOKJIaga
3a4BJIEHHOU TEME COOTBETCTBYET HNCKIIOYCHUECM COOTBETCTBYET
3asIBJICHHOU TeME OTIICIILHBIX 3asABJIICHHOU TEME U
MOMEHTOB, B IMOJIHOM Mepe €€
COOTBCTCTBYCT PaCKpbIBACT

3asiBJICHHOM TeMe U
B IOJIHOW Mepe €€
packpbIBaeT

2. CreneHb
PaCKpPBITHS TEMbI

packphITa MaJiast 4acTh
TEMBI; IOUCK
uH(pOopMaIuu MpoBeaEH
MOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TEeMa pacKphITa
XOpOIIIO0, HO HE B
IIOJIHOM 00BEME;
uHbopmanuu
IPEJICTABICHO
HEJIOCTaTOYHO; B
OTJICTBHBIX CITydasX
HapyIlIeHa JIOTHKa B
W3JI0KEHUHT
MmaTepuana, He
COBCEM JIOCTYITHO

TEeMa pacKphITa
ITOJTHOCTBIO;
IPEIICTaBJICH
000CHOBAHHBIHI
00BEM
uHpopmanuu;
U3JI0’KEHHE
MaTepuana
JIOTUYHO, IOCTYITHO

3.YMeHue 1ocTynHo
U TIOHATHO NepeaTh
cofiepKaHMe JI0KJIa1a
B BUJIE€ IIPE3ECHTAIUN

W3 IPEACTaBICHHOU
MIPE3EHTAlUH HE COBCEM
IIOHsITHA TEMaTHUKa
HCCIIEIOBAHMS, JETAIU
HE PaCKPBITEI

Ha OCHOBE
Ipe/ICTaBICHHON
Mpe3eHTALUH
¢dbopmupyercs
oOuiee MOHUMaHKe
TEeMaTHKH
UCCIICIOBaHHUSI, HO
HE SICHBI JICTaJH

Ha OCHOBE
Ipe/ICTaBICHHON
Hpe3eHTaIH
dopmupyercs
TIOJTHOE TIOHMMaHHE
TEeMaTHKH
UCCIIeIOBaHUS,
PaCKpBITHI IETATH

OrneHuTe NPEe3eHTAIMIO M0 CIETYIOIINUM KPUTEPUSIM:

Kpurepun
OLlCHUBAHUSA

Banasl
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IIOJTHOTA uHpopmarus, uHdopmarus, [Ipe3eHTalusA
HUCITIOJIB30BAHUS HCHOHBSyeMaSI B HpeI[CTaBHCHHaSI B COI[ep)KI/IT HOJIHYIO
yqe6Hor0 Marcpuaia MMpE3CHTAalluu, HC IMpE3CHTAIUU, H YCTKYIO
OTHOCUTHLCA K TEMC OTHOCHUTCA K TEMC, I/IH(i)OpMaLII/IIO,
HO HEAOCTATOYHO JA0CTAaTOYHYIO IJIA
MIOJTHO PACKPBIBAIOT | (OPMHUPOBAHUS

€€ COACPpIKaHUC

IIPEACTABIICHHUA O
TEMEC

JIOTHKA U3JI0KEHUS MaTepHain MatepHan Mmarepua,

Mmarepuaia B [Ipe3eHTalUH HE Ipe3eHTaLNN NIPUBEICHHBIN B

COOTBETCTBHUHU C COOTBETCTBYET TEME, | YaCTUYHO Ipe3eHTaluU

IUIAHOM M TEMOI IUIaHA HET COOTBETCTBYET TEME | ITOJHOCTBIO

3aJJaHUs 3aJjaHMs, TUIaH COOTBETCTBYIOT

IIOCTPOEH HE TOYHO | TeMe 3aJaHus U

COCTaBJICHHOMY
IUIaHy

TEPMHHOJIOTHYCCKAS U
opdorpaduyeckas
IrPaMOTHOCTh

B IIPE3CHTAIINH
HPUCYTCTBYIOT
opdorpaduyeckue
OIIINOKH, HE BCE
TEPMHHBI IPUMCHECHBI
IO CYIIIECTBY

B IIpE3C€HTAllN
HPUCYTCTBYIOT
opdorpapuyeckue
OIIMOKH, TSPMHHBI
IMPUMCHCHBI BEPHO

B IIpC3CHTaAlN
OTCYTCTBYIOT
opdorpapuyeckue
OIIMOKH, TSPMHHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTh H Mpe3CHTAIHS MpE3CHTAIHS Ipe3eHTaIHS
OpPUTHHAIBHOCTh nocTpoeHa 6e3 yuyera | mocrpoeHa c IIOCTPOCHA B
MIOCTPOCHHSI KOMITO3UITIH y4eTOM TpeOOBaHHH | TIOJTHOM
ciaiiioB, 0e3 K 0(pOpPMIIEHHIO, HO | COOTBETCTBUU C
COOITIOIeHUS HET €IMHOTO TpeOOBaHUSIMHU
TpeGoBaHUM K oopmienus oopmieHus,
mpudraM u Cl1ai10B HCITOJIB30BaH
I[BETOBOMY OPHUTHHATBHBIN
0 opMIIEHUIO MOIXO0J K
oopmIeHHIO
clIaiIoB

Kputepun onieHnBaHus 3alIUTHI MPOEKTA: OaJlIbl 32 YCTHOE COOOIIEHHE U TIPE3EHTALINIO

CYMMHPYIOTCSI. OIICHKa BBICTABIISIETCS B COOTBETCTBUH CO IIIKAJIOH:
17-15 6annoB - «5»

14 - 9 6annoB - «4»

8-6 6amioB -«3»

Memnee 6 6aI0B UM OTCYTCTBUE PAOOTHI - «2»

423, OHCHO‘IHHC CpeacTBa HpOMe)KyTO‘{HOI\/'I aTTeCTallMH 110 JUCIHUILIMHE «bHOIOTHsI»

IIpomexxyTouHass KOHTPOIb IO JAMCUMIUIMHE «buonorus» npoBOAUTCA B BULAC
MUCbMEHHOW UTOrOBOM KOHTPOJIbHOU paboThl. KoHTponbHas paboTa BKiIIOYaeT B ceOsl ABa TUIA
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3aJJaHU: TECTOBBIE BOIIPOCHI, HAIIPABJIEHUE HA IPOBEPKY YCBOEHUS TEOPETUUECKOro MaTepuaila,
W 33/1a44 U 33/1aHUs1, HAlIPaBJICHHbIE HA MPOBEPKY CHOPMUPOBAHHOCTH MPAKTUIECKUX YMEHHH.

Yacte 1 comepxut 15 3amanuii ¢ BRIOOPOM OJHOT'O BEPHOTO OTBETa M3 4YeThIpex U 10
3aJjaHHii C BBIOOPOM HECKOJIbKUX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOTMYECKHX OOBEKTOB,
IPOLIECCOB U SIBJICHUH.

Yacte 2 coxepxur 4 3amaud M3 pasHbIX TEM JUCLHUIUIMHBI U | IpakTUKO-
OPUEHTHUPOBAHHOE  3a7aHue, (GOPMHPYEMOH B  COOTBETCTBMM C  METOJUYECKUMHU
PEKOMEHIALIUSMHU.

B 3aganusx 1-15 BeiOepuTe 0 uH PaBUIIbHBIA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAET MOJIEKVYIJIA

1) ne3oxkcuprOOHYKIEMHOBOM KHCIOTHI

2) puOOHYKJIEMHOBOW KHCIIOThI

3) munuaa

4) nonucaxapuaa

2. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVIJIE THK [TPOUCXOAUT B ITPOLECCE
1) TpancBepcun

2) penaparuu

3) peruMkanuu

4) tpanchopmaruu

3. JIU1s1 OBPAZOBAHNS JIMITUTHOI'O BUCJIOS BAXKHbBI B3BAVMO/JIEVICTBYS
MEXIAY MOJIEKYJIAMU JIMTINIOB:

1) BOIOpOAHBIC U HOHHBIE

2) MOHHBIE ¥ KOBAJIECHTHBIE

3) KoBaNeHTHbIE U THIPO(POOHBIE

4) TonbKko rupodoOHbIE

4. YIAJIEHUE JTUMEPOB TUMHWHA B MOJIEKVJIE IHK ITPOUCXOAUT B ITPOLIECCE
1) penapanuu

2) Tpanchopmanuu

3) TpaHcBepcun

4) peruvkanuu

5. JUIS KJIETOK PACTEHHI HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIIOT

2) HyKJIEOTHIOB

3) rmukoreHa

4) ¢pochonunuaos

6. B IIPO®A3E MUTO3A JJIMHA XPOMOCOMbI YMEHBINAETCA 3A CUET
1) TpanCcKpunIMN

2) penymiuKainuu

3) neHatypauuu

4) cimpanu3amnun

7. BIIATOJAPS KOHBIOT' AT 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenuyeHue ymciia XpoMOCOM BJ/IBOE

2) oOMeH reHeTHYecKoi nHpopMalrei Mex 1y TOMOJIOTHYHBIMH XPOMOCOMaMH

3) yMEeHbIIEHHE YUCIIa XpPOMOCOM B/IBOE

4) yBenMUEHHUE YNCIIa FaMET

8. IIOJIMIENTUAHBIE LHETIM CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOJALIMNXCA:

1) B iuTO307€ ¥ MOAUPUIHMPYIOTCS TAKKE B IIUTO30J1€
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2) B IIUTO30J1€, 3aTeM MOIUGHUIUPYIOTCS B anmapare I oibpku

3) Ha MeMOpaHe YHAOIIIA3MATHIECKOTO PETUKYIyMa, 3aTeM MOTU(MUIIUPYIOTCS B anmnapare
I'onbmxu

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

9. UHTPOHBI BCTPEYAIOTCS B TEHAX

1) TONbKO DyKapuoT apxebakTepuit

2) SyKapuoT U dyOaKTepHuit

3) sybakrepuii U apxebaKTepHii

4) apxebaKTepuil ¥ DYKapuoT

10. BCE PEAKIIMM CMHTE3A OPITAHUYECKHNX BEIIECTB B KJIETKE ITPOUCXOJAT
1) o6pazoBanuem monekyn ATD

2) ¢ 0CBOOOXIEHUEM SHEPTUU

3) pacieruieHueM BelecTB

4) “CI0JIb30BaHUEM PHEPTUU

11. U3 OJHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOTHI B COEJUHEHUN C
BEJIKAMU COCTOUT

1) MuUTOXOHIpUS

2) xpomocoma

3) ren

4) xjoporuiact

12. JOYEPHUE XPOMATU/IbI CTAHOBSATCA CAMOCTOSTEJIbBHBIMU
XPOMOCOMAMU TIOCJIE

1) ciaprBaHUsI TOMOJIOTHYHBIX XPOMATH]]

2) oOMeHa yyacTKaMHu MEX]ly TOMOJIOTMYHBIMH XPOMOCOMaMU

3) pazneneHust COeTUHSIOMIEN UX IIEHTPOMEPHI

4) BeICTpanBaHUSI XPOMOCOM B SKBATOPHAIBHON TNTIOCKOCTH KIIETKH

13. TEHETMYECKUI KOJI — DTO:

1) HaOOp KJICTOYHBIX TCHOB

2) HYKJICOTH/IHAS TTOCIIE0BATEILHOCT ['eHA

3) reHeTruecKas SKCIPECCHsI

4) cucreMa 3aIicu reHeTHIeCKON nHpOpMaIiK

14. B KAKUX U3 ITEPEYNCJIEHHBIX OPI"TAHEJIJI CAMA S BBICOKA S
KOHLIEHTPALIMS Ca?*

1) siape

2) MUTOXOHIPHUSX

3) nurormiazme

4) anmapare 'oyibpxu

15. KAKHME U3 ITEPEYNCJIEHHBIX HUXKE CTPYKTVYP KJIETKU HE UMEIOT
MEMBPAHBI

1) mu30CcOMBI

2) XJIOPOTLIACTEI

3) simphInIKu

4) anmapar ["osbpxu

ITAJIOHBLI OTBETOB

Ne 3anannsa 112(3|4(5|6(7|8|9(10 (11 (12 |13 | 14| 15
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B 3ananusax 16-25 BbIOepuTE HECKOJIBKO NMPABUIIbHBIX OTBETOB WJIM YCTAHOBUTE COOTBETCTBUE
WIN TI0CJIE€J0BATEIIBHOCTB!

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE ITOCJIEJJOBATEJIBHOCTDH
STAIIOB BO3/IEMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycuneHue BIMSHUS HA IPUPOJY C KOPEHHBIM NpeoOpa3zoBaHUEM YaCTH SKOCUCTEM;

2) I3MEHEHHE KOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHUE POCTa TPAB IMYTEM WX BEDKUTAHUS U
T. I.;

3) rmobanbHOE U3MEHEHHUE BCEX IKOJIOTHUSCKUX KOMITOHEHTOB B II€JIOM B CBSI3H C
HEOTPaHUYEHHOW MHTEHCU(PUKAIIUEH X031UCTBa;

4) CBEpXHUHTEHCHUBHAsI 0X0Ta 0€3 Pe3KOro U3MEHEHHUS SKOCUCTEM B MEPUOJ CTAHOBIICHUS
YeJI0BEUECTBa;

5) Bo3ACHCTBHE JIO/ICH HA OrOochepy JIHIIb KaK OOBIYHBIX OMOJIOTHYECKUX BUJIOB.

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

1) oOMeH yyacTKaMu XpOMOCOM

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

3) neneHue LEHTPOMEP XPOMOCOM

4) popMupoBaHuEe BepeTeHa JACICHUS

5) BeICTpanBaHUE XPOMOCOM IO IKBATOPY KIETKU

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

1) cnupanu3zaius XpoMOCcoM

2) penymnukanus Mosekyn JJHK

3) pacTBOpeHUE s11epHOI 000I0UKH

4) cuHTE3 OCJIKOB B IIUTOIIA3ME

5) cunre3 nPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YI'JIEPOJIA B BUOCOEPE MOT'YT OCYIIECTBJIATBCA
CJIEAYIOUIVM ITYTEM:

1) yriexucnblii ra3 BeIACTSETCS B aTMOCdepy B Iporiecce POTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMsI €r0 YacTh MOTJIONIAETCS PACTEHUSIMHU U3 CPEJIbI;

2) yIIeKUCIbIi Ta3 MOTJIomaeTcs U3 aTMocdepsl B mpoiiecce POTOCHHTE3a B THEBHOE BPeMs, a B
HOYHOE BPEMSI €0 YacCTh BBIIEISIETCS PACTEHUSIMU B CPENY;

3) yraekuciblil ra3 atMoc@epsl oromaercs B npoiecce GOTOCUHTE3a C 00pa30BaHUEM
OpPTaHHYECKUX BEIIECTB, a C THOETBIO0 PACTEHUHN U JKUBOTHBIX MPOUCXOJAUT OKUCIICHUE
OpPTraHWYECKHX BEIECTB C BBIACICHHEM YIIIEKHCIIOTO Ta3a;

4) yraekuciblit Ta3 aTMocdephl MOTIIoaeTcs B mporecce POToCHHTE3a, a IPU JbIXaHUH
BbI/IETISIETCS] B aTMOCdEDY;

5) yrieKkuceli ra3 atMocdepsl moraomaeTcs B nporecce (GOTOCHHTE3A, a IPU CKUTAHUH
OpPraHWYeCKHX BEIIECTB BhIIENSIETCS B aTMochepy.

20. YKAXUTE IMTOCJIIEAOBATEJIBHOCTbH ®A3 OITJIOJJOTBOPEHU .

1) cusiHUe TaMeT, WM CUHTaMUN

2) AMCTaHTHOE B3aUMOJICHCTBUE U CONIMIKEHUE TaMeT

3) KOHTaKTHOE B3aUMOJICHCTBUE TaMeT U aKTHBALUS STHIIEKICTKH

21. YCTAHOBUTE IOCJIEJOBATEJIBHOCTH CTAJIMN MHANBUIY AJTBHOI'O
PA3BUTH S YEJIOBEKA, HAUMHASA OT 3UTI'OTHI.
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1) bopMupoBaHHe YETHIPEXKAMEPHOTO Cep/lia

2) obpazoBanue 6J1aCTOMEPOB

3) dbopmupoBaHrEe HEPBHOU CHCTEMBI

4) hbopmupoBaHUE ME301CPMBI

5) oOpa3oBaHKe IBYXCIOWHOTO 3apO/IbIIa

22. BEIBEPUTE TPU ®YHKIUU TIJTASMATUYECKOUW MEMBPAHBI
1) obecnieunBaeT MOCTYIUICHUE B KJIIETKY HOHOB M MEJIKUX MOJIEKYJT

2) obecrieunBacT MepeIBIKEHUE BEIIECTB B KIETKE

3) OTrpaHUYMBAET LIUTOIIA3MY OT OKpPY>KaroIlen Cpeibl

4) y4acTBYET B IOIJIOIIEHUY BEIIECTB KJIETKOMN

5) mpuaeT KIeTKe KEeCTKYI0 popmMy

6) cnyxxut matpunei 1 cuareza uPHK

23. BBIGEPUTE JABA IIPU3HAKA HE ITIOAXOJAIIME JUIA OIIMCAHUA
TPAHCKPUIILMN ¥V DYKAPUOT

1) oOpa3oBaHue MOTMHYKICOTUIHON [N

2) coeANHSIOTCS] HYKJICOTUIBI, COICPIKAIINE 1€30KCUPUO03Y

3) matpuuei ciyxut monekyna JIHK

4) NpoUCXOIUT B siipe

5) ynBoenue monekyisl JTHK

24. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTbD ITPOLIECCOB SMBPUOHAJIbBHOI'O
PA3BUTHA ITO3BOHOYHLIX )KUBOTHbBIX:

1) 3akiyiajKa 3a4aTOYHBIX OPraHOB 3apobllIa

2) HampaBIlIEHHBIE MTEPEMEIEHUS KIETOK U uX auddepeHnpoBKa

3) pa3BuTHE HEPBHOMU MJIACTUHKH

4) cnusiHue SULEKIETKH U ClIepMaTo301/ia U 00pa3oBaHUE 3UTOTHI

5) bopmupoBaHrEe MHOTOKIIETOYHOT'O OJHOCIONHOTO 3apO/IbIIIa

25. YITIOPAAOYUTE UCKOITAEMBIE ®OPMbI YEJIOBEKA I10 BPEMEHU
CYILIECTBOBAHUS, HAUMHASI C CAMOU JIPEBHE ®OPMBI:

1) YenoBek ymensblii

2) KpomaHbOHIIBI

3) Heanneptanblisl

4) YenoBek NpsIMOXOISAIIMMA

5) ABcTpanonuTex

ITaJIOHBbI OTBETOB

No
3aJaHUS

16 17 18 19 20 21 22 | 23 24 25

orrer |54213 | 14 | 245 [345 | 231 | 25431 | 134 | 25 | #2324

B 3apanusax 26-30 pemnre 3a1aqu:

3aganue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka LIBETKOB OyleT y pacTeHUH ropoxa,
MOJYYEHHBIX OT CAMOOIIBIICHUS TOMO3UTOTHBIX POAUTENIBCKUX (POPM C KPacCHBIMU M ¢ OEIBIMU
[IBETKaMH, a TAKXKE OT UX CKPEIIMBAHUSI MEXKTY c000i1.0

Pemenne. OGe poautenbckue (HOpMbl TOMO3MTOTHBI, TOATOMY 3alUCh CKpEIIMBaHUHA Oyzaer
1 (214%011(5 8
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— ot camoonbuieHus: 1) P: AA X AA; 2) P: aa x aa;

— OT IIepeKpecTHOro onblieHus: P: AA X aa.

I'omo3urotueie GpopMbl JAIOT €AMHCTBEHHBIM THUIl raMeT, U MO3TOMY IPH UX CIUSHUM Oyner
noJtydeH eIMHCTBeHHBIN Tun notoMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIE PACTEHHUS MAIOT TOJBKO (DOPMBI C KpacHBIMU
BeTKaMu. 2. Bce MOTOMKYM pacTeHui ¢ OeNbIMH [IBETKAMU OYAyT OCIOIBETKOBBIMU (OHH BCETIa
roMo3urotHsl). 3. Bce pacreHuss OT CKpemMBaHMS KpPAaCHOLIBETKOBBIX TOMO3HIOTHBIX C
OCIIOIBETKOBBIMUA OYAYT KPACHOIBETKOBBIMH (JIOMUHAHTHBINH (PEHOTHUI), HO T€TEPO3UTOTHBIMU
110 TEHOTHITY.

3aganue 27. 3agaua Ne 2. Ha pebenka c | rpymnmoii KpoBH B pOAJOME MPETEHIYIOT JIBE
POIUTENbCKUE MAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynnoii kposuy;

— 2 nmapa: Marts co I, oren ¢ III rpymnmoii kposu.

Kaxkoit nmape npuHaiiexxut peoeHoK?

Pemenne. Pebenok c I rp. xpoBu no reHoruny — [°I°. Takoe coueranue amieneil BO3MOXKHO
TOJIBKO B CIIyYae, €Clii raMeThl U OTIa, U MaTepu OyayT coaepxkarh amenu [°. CrnenoBaTenbHo,
3Ta KOMOMHAIMS TEHOB MOTJIa OCYIIECTBUTHCS TOJBKO MPH 3aUaTHH peOeHKa B ciiydae BTOPOM
napsl, KOrja MaTh U OTELl T€TEPO3UTOThL. 3aIUIIEM CXEMY CKPELIMBaHUS

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

OueBHIHO, UTO MEpBasi CyNMpyKeckas Mmapa MpeTeHI0BaTh Ha 3TOr0 peOeHKa He MOXKET, T. K. Y
Hee MOr'yT ObITh 1eTu ToJbKo co Il u Il rpynnamu kposu:

P: I°1° @ x IA1BJ; F1: 50% 1A I° u 50%IB I° (y mereii 11 u 111 rp. KpoBH COOTB.).

OrtBer. PebeHOK pUHAATIEKUT BTOPOH Mape Cylnpyros.

3apnanue 28. 3agaua Ne 3. Omnpenenure CpelHM pa3Mep JHCTOYKOB y Oeoro Kiesepa,
MOJIyUEHHOTO OT CKpPEIIMBAaHUSA TETOPO3UTOTHBIX pacTeHwil ¢ maucroukamMu 10 u 7 MM
COOTBETCTBEHHO.

Pemenune. OnpenensieM reHOTUIIBI U 3alIMCHIBAEM CKPEILIMBAHUE:

P: V ba v x V by v; onpenensiem rametsr: GP: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; nomydaem
notomMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Ortser. Ilonyyeno 4 tuna (pEHOTHIIOB M T€HOTUIIOB B PaBHBIX COOTHOMIEHMSX. V3 HUX s
nepBoro OyJeT XxapakTepHa CBEPXJOMUHAHTHOCTD (CpeIHHI pa3Mep IMCTOYKOB 18 MM).

3aganue 29. 3apaua Ne 4. IIpoananusupyiite XapakTep Nepenadd pelecCUBHOIO, YaCTUYHO
CLIETIJICHHOTO C II0JIOM, HACJIECTBEHHOr0 3a00JI€BaHHsI OT MaTepPH K IIOTOMKaM.

Pemenne. P:9X aX a IX AY A GomsHa F1: YX AX a3 XaY AF2:9X AXa; X aXa;4d X
AY A ; 8X aY A GonbHa

OtBer. bone3nn nepeaacTCsa OT MaTCpu UCpe3 JeTen u MPOABJIACTCA TOJIBKO Y BHYYCK.

3ananue 30. 13 snemeHTOB coolIiecTBa (IOJEBKa, 3€pHO 371aKOB, (DMIIMH, XOpPEK) COCTAaBbTE
NUIIEBYIO IeTh ¥ HAa OCHOBAaHHWHM TPaBWJIa KOJOTHYECKOH MUPaMUIBI ONPENEITHTE, CKOJIBKO
HYXXHO 3€pHa, YTOOBI B JIECY BBIPOC OJIUH (PUIMH Maccoit 2,5 Kr.

OrBer:
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p
3epHO 371aKOB MEIIIB-TONEBKa Xopek OunuH
2500 kr 250 xr 25 kr 2,5 kr

B urtoroBoii pabote npencraBieHbl 3ajaHUs, OTHOCSIIMECS K TPEM YPOBHSM CIOXKHOCTH:
“HU3KUN”, “cpenHuit”’, “BbICOKMU~. B 3aBUCMMOCTHM OT THUNA W TPYAHOCTH 3aJaHUS €ro
BBITNIOJTHEHHE OLICHUBAETCS Pa3HbIM YMCIOM OalljioB. BeIMOMHEHNE KaKa0ro 3aaHusl ““HU3KOT0”
YPOBHSL CIIO)KHOCTH oOlleHHBaeTcs 1 Oamiom. 3a BBINOJHEHHME 3aJaHUM “‘CpeqHero” ypoBHS
CJIOKHOCTH B 3aBUCHMOCTH OT MOJIHOTHI U TPAaBUIILHOCTH OTBETA MIpHCBanBaeTcs 0 2 0asioB.

K 3aganuto “BbICOKOr0” ypOBHS CIIOXKHOCTH OTHOCUTCSI PEIIEHUE CUTYAallMOHHBIX 3a/1a4. 3a
BBITIOJIHEHHE 33JIaHUN ““BBICOKOTO” YPOBHS B 3aBUCHMOCTH OT TIOJIHOTHI M MIPABHJIBHOCTH OTBETA
IprCcBanBaeTcs 0 3-X OallIoB.

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

Pacnipenenenue 3aanuii 1o ypoBHSIM CII0KHOCTH MPEACTABIIEHO B CeAyIOLIei Taduie:

YpoBeHb bana IIpouenTHoe Tun Bonpocos
CJIOKHOCTH coJiep:KaHue

3aJlaHUS 3aAaHui

Huskuii 1 50% - 3a7IaHUS C BBIOOPOM OJTHOTO TPABUIIBHOTO
OTBETa

Cpennuit 2 33% - MHOXECTBEHHBIN BBIOOD;
- BOITPOCHI HA YITOPSIOYHBAHKE HITH
YCTaHOBJICHHE MPaBUIbHON
II0CJIEJOBATEIHLHOCTH

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

Kputepuu onieHnBaHUs HTOTOBOI MUCEMEHHOM pabOoTHI:

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

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

5. YCJIOBUS PEAJIMZALINU ITPOT'PAMMBI IUCHUITIJIMHBI
5.1. Inst peanuzanuu nporpaMMbl y4eOHON AMCHUILINHBI JOJKHBI OBITh MPEIyCMOTPEHBI
CIIEIYIOIINE CHEUAIBHBIE IOMEIIECHHUS:
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KaGuner «buonorumn», ocHameHHbIH 00OpydoBaHHeM: MeOenb, T0CKa, MEJN, HarJsIHbIe
nocoOust (KOMIUIEKTHl Y4eOHBIX TaONUI, IUIAKATOB), TEXHUYECKHMMHU CPEICTBAMU OOYUEHUS:
KOMIIBIOTEp C YCTpPOICTBaMH BOCHPOHU3BEICHUS 3ByKa, HMPHUHTEP, MYJIbTUMEAHA-TIPOCKTOP C
HKPAHOM, yKa3Ka-TPe3eHTEP IS IPE3CHTALHH.

Jlaboparopus, ocHaileHHass 00OpPYAOBaHHUEM JJis MPOBEIACHHS 3aHSATHI: MUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETD, JIabopaTopHas nocyzaa (IpoOUpKu, MOJCTABKY ISl TPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C TMEeCTUKaMH, MpeIMETHble M IOKPOBHBIE CTEKJA, CTEKISHHbIC MAIOYKH,
MpernapoBalibHbIC WIJIbI, (UIBTPOBAIBbHAsS Oymara (candeTku), CTaKaHbl) THIIEPTOHUYECKUHN
pacTtBop xJyiopuja Hatpusi, 3%-HbIil pacTBOp IEpOKCHIa BOAOPOJa, pacTBOp iojga B HoaucToM
KaJIMH, TIUIEPUH, KIyOHH KapTodess, JTUCT 304U KaHAACKOU, M0 PSIOMHBI OOBIKHOBEHHOMN
(psaOMHBI WM TOMATA), IyK pernyarbiii, pa3Be/IeCHHbIEC B BOJIE JPOXIKHU)

6. MudgopmanuonHoe odecriedeHne peaju3alii MPOrpaMMbl

Jns peanuzanuy mporpaMMbl  OMOIMOTEUHBIH (OHI 00pa30BaTENbHONW OpTaHU3AINH
YKOMIUIEKTOBAaH I€YaTHBIMU W/WIM 3JEKTPOHHBIE OOpa3oBaTeibHble U HH(POPMAlMOHHBIE
pecypchl, peKOMEHJ0BaHHbIE JI1 HCIOJIb30BaHUS B 00pa3oBaTEIbHOM IIpPOLIECCE, HE CTaplle
ISTH JIET C MOMEHTA U31aHusl.
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