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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBI JUCIUTIIVHBI
BUOJOI'us

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHOI POrpaMMbl:

VYyeOnas aucuumminHa «buonorus» sBisiercss 0a30BO 4acThiO 0OIIE0OpPa30BATEIHHOTO
UKJIA OCHOBHOHM mpodeccnoHanbHOi 00pa3oBaTeNbHOM MPOrpaMMbl MO  CHEIHATbHOCTU
54.02.01 «/Iuzaitn» (o oTpacisam).

PabGouass mporpamma AMCIHUIUIMHBI 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(heCCUOHATIBHON IeATENbHOCTH

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 UPE3BHIYANHBIX CUTYAIHAX

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 TPOU3BOJICTBEHHBIX CUTYAIIHIX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOEHUSI, MHOTOOOpa3Hsl U OCOOEHHOCTEH KUBBIX CHCTEM
pa3HOTO YPOBHSI OpraHU3allMH, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTUYECKHX IMPOIIECCOB U
SABIIEHUN B OKpYXKalolllel cpeie, IENIOCTHOW HAyYHOW KapTHHBI MHpa, 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) chopMupoBaTh HABBIKK MTPOBEACHUS MPOCTEUIITUX OMOTOTHYECKUX IKCIIEPUMEHTATBHBIX
WCCIICIOBAaHU ¢ COONIOZCHHEM TIpaBWJI 0Oe30MacHOro oOpamieHuss ¢ OoOBeKTaMu U
00opyI0BaHUEM;

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

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

6) cdhopmupoBaTh TMOHHMAHHE 3HAYUMOCTH JIOCTMDKCHHH OHMOJOTHYECKONW HAyKu U
TEXHOJIOTHI B MPAKTUYECKON IESTENLHOCTH YENOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.
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1.3 Ilnanupyembie pe3yJibTaThbl OCBOEHHsI 00Ie00pa30BaTeJbHOI JHCHMILIMHBI B
coorBercTBuu ¢ Proc COO
OO0mme (IMYHOCTHBIE H MeTANPeAMeTHbIE) Pe3yIbTAThl 00y4YeHus:

B yacTu Tpy10BOT0 BOCIIMTAHMUS:

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

- TOTOBHOCTh K AKTHBHOH JESITEIHHOCTH TEXHOJIOTMYECKOW M COIMAJIbHOW HANpPaBICHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENBHO  BBINOJHATH — TaKylO
NeSITeIbHOCTb;

- HHTEpEC K pa3uyHbIM chepam npodecCuOHaTbHON AeATEIbHOCTH,

OBJiaieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSTEJILHO (OpMyITHpOBaTh W aKTyaJIM3UPOBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIUBAaTh CYIICCTBEHHBIA MPU3HAK MM OCHOBAHMS JIJISi CPaBHEHUS, KiaccU(UKAIUU U
000011IeHH S ;

- OTIPENIENISTh NN JICATEIIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU MX JOCTHIKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PACCMATPUBACMBIX SBIICHHSX;

- BHOCUTh KOPPEKTHBBI B JESATEIbHOCTh, OICHHBATh COOTBETCTBHE pE3YJbTATOB LEISIM,
OLICHUBATh PUCKH MOCIIEICTBUI IESTEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUU )KU3HEHHBIX MPOOJIEM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

- BIIQJICTh HABBIKAMU Y4YEOHO-HCCIICIOBATEIBCKON W TPOCKTHOH JIEATEIIbHOCTH, HaBBIKAMU
paspetnieHus npooiem;

- BBISIBIISITH IPUYMHHO-CIIEICTBEHHBIC CBSA3H M aKTyaIU3UPOBATh 3a71a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHusl, HaXOAUTh APTYMEHTHI JIJIsl JIOKA3aTeNIbCTBA CBOMX YTBEP)KICHHIA, 3a1aBaTh MapaMeTphI
U KPUTEPUU PEIICHHUS,

- AaHAJIM3UPOBATH TOJYUYECHHBIE B XOJI€ PELICHUS 33/1a4H PE3yJIbTaThl, KPHTUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETh IEPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO M MMPAKTHUECKYIO 00IaCTH KU3HEACITEITBHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE ITOIXO0/IbI M PEIICHHS,

- CIOCOOHOCTH MX MCII0JIb30BAaHM B TO3HABATEIBHOM U COL[MAIbHON MPAKTHKE

B 00/1acTH HEHHOCTH HAYYHOT0 MO3HAHMA:

- ¢(hopMUPOBAHHOCTb MHMPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKd M OOINECTBEHHOW NpPaKTUKH, OCHOBAHHOTO Ha AHMAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJHUKYIBTYPHOM MHUDE;

- COBEpPIICHCTBOBAHHE SI3BIKOBOM W UYUTATENHCKOH KYIBTYphl KaK CpEICTBa B3aMMOICHUCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HaHWE IIEHHOCTH HAYYHOW JESITeTHHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO M
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

OsJiaieHne YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

B) paboTta ¢ uHpopmarmei:

- BJIaJIeTh HaBBIKAMU ITOJyYeHHsSI HMHPOPMAIIMU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEITHHO
OCYIIECTBIISITh TIOWCK, aHAJIN3, CUCTEMATU3AlUI0 U WHTEPIpPETAIi0 WHGOPMAIIUU Pa3IUIHBIX
BUIOB ¥ (POPM TIPEICTABIICHHUS;
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- CO3JaBaTh TEKCTHI B PA3IMUHBIX (hopMarax ¢ y4yeTOM Ha3HaueHUs WHPOpMAIUU U IIETIEBOU
ayJUTOPUH, BBIOUpas ONTUMAIBHYIO (GOpPMY Mpe/ICTaBICHUS U BU3yaIu3alluu;

- OIIEHUBATh JOCTOBEPHOCTH, JIETHTUMHOCTh WH(POpPMAIUU, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIBHO-3TUYECKUM HOPMaM;

- WCIIOJIb30BaTh CPelCTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 33/a4 C COOJIOJIEHUEM TpeOOBaHUMN
OPrOHOMUKH, TEXHUKUA OE30MaCHOCTH, TUTHUECHBI, PECYPCOCOCPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS ¥ 3alIUTHI HH(POpPMAIMU, HHHOPMAITMOHHON O€30IMacCHOCTH
JUYHOCTH

- TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAMOOTIPEICTICHUIO;

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

0) coBMeCTHasl I€SITEIILHOCT:

- IOHUMATh U UCIOJIL30BaTh IPEUMYIIECTBA KOMAaHIHON U HHIMBUYaJIbHOU PabOThI;

- IPUHUMATh I1IEJIM COBMECTHOM AESITEIHHOCTU, OPTAHU30BLIBATh U KOOPJIUHUPOBATH JIEHCTBUS
0 €€ JOCTUKEHUIO: COCTaBJIATh IUIaH ACHCTBUM, pacHpelnessiTh poJId C YYETOM MHEHUH
YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOODAMHHPOBaTh U BBIIOJHATH pPa0OTy B YCIOBUSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

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

OBi1aieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

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

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFO/IEH HA OMIHMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH JPYTOro YeIOBeKa

B 06.1acTH 3K0710TrHY€CKOT0 BOCIIUTAHMS S

- copMHpPOBAHHOCTH  SKOJOTHMYECKONW KYIbTYypbl, TOHUMAaHUE BIMUSHHUS  COIUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
II00aEHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM;

- IUTAHUPOBAHUE U OCYILIECTBJICHUE IECMCTBUIM B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUS LEeNen
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

- YMEHHE TPOTHO3UPOBATh HEONATONPHUATHBIE SKOJIOTHYECKHE TMOCIEACTBHS MPEeANPUHIMAEMbIX
JIEUCTBUI, IPEIOTBPAILATD HX;

- pacUIMpPEHHE OMbITA IESITEIIbHOCTU SKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIJICHUE HAaBBIKAMH YUEOHO-HUCCIIEA0BATEIBCKOM, MPOSKTHON U COIMMAIBHON JEATEThHOCTH

JAucuuniuHapHblie (MpeaMeTHbIE) Pe3yJbTaThl 00y4YeHH s :

- c(hOpMHUPOBAHHOCTh 3HAHUU O MECTE W POJH OUOJIOTHH 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,
MOMYJISAINSI, YKOCHUCTEMA, OMOIIeHO03, Onocdepa; MeTaboau3M (0OMEH BEIIECTB U MPEBpaIEeHUE
DHEPrum), TOMeocTa3 (caMoperymnsius), OnocuHTe3 OenKa, CTPYKTypHash OpraHHU3aIUs KUBBIX
CHUCTEM, JTUCKPETHOCTB, CaMOPETYJISIIIHS, CaMOBOCITPOU3BE/ICHNE (penpoayKIus),

5
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HACJIEJCTBEHHOCTh, HM3MEHUYMBOCTb, SHEPro3aBUCUMOCTb, POCT M pPa3BUTHE, YPOBHEBas
OpraHu3aIus;

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

- c(hOPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIOJATAIONINE OMOIOTUYECKUE 3aKOHBI U
3akoHomepHoctu (I. Mengens, T. Moprana, H.M. BaBunosa, 2. I'ekkensa, @. Mromiepa, K.
bapa), rpaHuIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

- NpUOOpEeTeHUEe OmbIiTa MNPUMEHEHUS OCHOBHBIX METOJOB HAYYHOTO TIO3HAHMSA,
UCIIOJIb3YEMBIX B OMOJIOTHU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, IMPOIECCOB U SBIICHUIA;
OpraHU3aIMy ¥ IPOBEICHHS OMOJOTHYECKOT0 SKCIIEPUMEHTA, BBIIBHOKCHHS THIIOTE3, BBISBICHUS
3aBUCUMOCTH MEX]Yy HCCIEAyeMbIMU BEITUYMHAMH, OOBSICHEHUS TOJYUYCHHBIX PE3YyIbTaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIIOIH30BAHMEM HAYUHBIX MOHITHIA, TECOPHIl U 3aKOHOB;

- c(OpPMUPOBAHHOCTh YMEHHUSI BBIICIATH CYIICCTBCHHBIE IPU3HAKH BUPYCOB, KIIETOK
MPOKAPUOT M  OYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHuW3MOB, BHJIOB,
OMOTreoIeHO30B U 3KOCHCTEM; OCOOECHHOCTH IIPOIIECCOB OOMEHA BEIISCTB W IPEBpaICHUS
SHEPruM B KJIETKE, (POTOCUHTE3a, IUIACTUYECKOTO M SHEPreTUYECKOro OOMEeHa, XEMOCHHTE3a,
MHUTO33, M€i103a, OIUIOJOTBOPEHHUS, PA3BUTHUA U PA3MHOMKEHUS, WHAMBUAYAIBHOTO Pa3BUTHUS
opranm3Ma  (OHTOTeHe3a), OOpbOBI 32  CYIIECTBOBAaHHE, E€CTECTBEHHOIO  OTOOpa,
BHJ1000pa30BaHMs, IPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHUSA KOMIIOHCHTOB
HKOCHUCTEM, AHTPONOTECHHBIX HW3MEHEHHH B JKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpoTa
BEIIIECTB U MIPEBpalllCHUE SHEPTUU B OHnocdepe;

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

- c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU OIICHMBATh HMH(OpPMAIMIO OHOJOTHMYECKOTrO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaNMU, HAYYHO-TIOMYJISIPHBIE MaTepuaibl); HHTEPIPETUPOBATH ATHUYECKUE
ACTIEKThI COBPEMEHHBIX MCCIIeIOBAaHUHN B OMOJIOTUH, MEIUIIMHE, ONOTEXHOJIOTUHN; pacCMaTPUBATh
r100aMbHBIE DKOJIOTHYECKHE 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 MOHATUHHBIN anmnapar OMoJI0Tu;

- NpuUOOpeTeHne OmbITa MNPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TO3HAHMUA,
UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOJIEHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUII;
OpraHU3aIMy ¥ POBEICHHS OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIIBHYKCHUS THUIIOTE3, BBISBICHUS
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 SIBICHUM, JIJIsl IPUHSATHS MIPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN
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 HEOOXOJMMOCTH HCIOJIb30BAaHUS JTOCTHKEHUNW 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 o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 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

n1abopaTopHbIE 3aHATHS 2

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

Konanl
KOMIIeTEeHIIMIA,
Oo0bem |popMupOBaAHUIO
HaumeHoBaHue pa3jie/ioB Conep:kanue yueOHOro Matepuasa (0OCHOBHOE M PO(eccCuoHATIBLHO- YACOB KOTODBIX
U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKUE 3AHATHUS
crocoocTByeT
3J1eMEeHT
NPOrpaMMBblI
1 2 3 4

Pa3nea 1. Knerka — cTpyKTYPHO-()YHKIMOHAJILHAS €IMHHUIIA }KMBOT'0 7 OK-02
Tema 1.1. OcHOBHOE cO/Iep:KaHue
buoJsiorus kak Hayka. Teopernueckoe o0yueHnue: 05
Obmasn XapaKTepUCTHKA | CoppeMeHHbIC OTPACIH OHONOTHUCCKHIX 3HAHMA. CBS3b OHOTOTHH C APYTUMHI HAYKAMU:
KH3HH 6uoxumus, 6nopusnka, OnoHuka, resoreorpadus u ap. Poiab u mecro 6uosnoruu B

(hopMHPOBaHUM COBPEMEHHOM Hay4YHOU KapTHHBI MUpa. Y POBHU OpraHU3alluu )KUBON

Matepuu. O01as XapakTepUCTHKA KU3HU, CBOMCTBA )KUBBIX CUCTEM. XUMUYECKUN COCTaB

KJIETOK
Tema 1.2. OcHoBHoOe coJep:kaHue OK-01
CTpykKTypHO- Teopernueckoe o0yueHue: 0,5 OK - 02
(pyHknuoHaIbHASA Knerounas teopus (T. 11IBann, M. lneiinen, P. Bupxos). OcHOBHBIE TIOJIOKEHUS OK - 04
OpraHu3anys KJIeTOK COBPEMEHHOM KJIETOYHOM TeOpUH. THUIIBI KIIETOYHON OpraHU3aluu: IPOKAPUOTUYECKUN U

sykapuoTHueckuil. OHOKIIETOYHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHue

npokapuoTHyecko kiaetku. CTpoeHue sykapuoTudeckoit kinetku. Hexierounsie popmel

KU3HU (BUpYCHI, OakTepuodaru)

JlaGopaTopHble 3ansaTHs 1! 1

[TpuoOperenune onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOITMPOBAHUS TP BBHITIOJTHEHUT
1a00paTOpHBIX PadoT:
JlaGoparopHas
1. Jlabopatopnas pabota «CTpoeHue KIETKH (pacTeHHsl, )KUBOTHBIE, IPUObI) U
KJICTOYHBIE BKIIOUCHHUS (KpaxMall, KaApOTHHOUIBI, XJIOPOTUIACTHI, XPOMOILIACTHI)»




DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
R y‘H’E)}():[EHV[E BBICILIETO OBPABQBAHVIH PITYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 9

[ToaroroBka MUKpOTpENIapaToB, HAOIIOACHUE C TOMOIIBIO MUKPOCKOIIA, BHISIBIICHUE
pas3nuuuil MexX1y u3ydyaeMbIMU 00bEKTaMu, GOPMYIMPOBAHUE BBIBOJIOB

IIpakTHyeckue 3aHATHSA: 1

IT 1: Bupycuble u 6aktepuasibubie 3a06oneBanusi. O0IIKe TPUHIIUIIBI HCTIOIb30BaHUS

JIeKapCTBEHHBIX BemecTB. OcoOeHHOCTH NMPUMEHEHHs aHTHONOTUKOB. [IpencraBnenue

YCTHBIX COOOIIECHUN C Mpe3eHTallMel, TOATOTOBIECHHBIX 110 MEPEYHI0 HCTOYHHUKOB,

PEKOMEHI0BAaHHBIX MPEIO0/IaBaTEIEM
Tema 1.3. CTpyKTypHO- OcHOBHOE coepxaHue OK-01
(pyHKUMOHA/IbHBIE TeopeTnueckoe odyueHue: 0,5 OK -02
(axTopsl XpomocoMmHas teopust T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBII HA0Op KIIETOK,
HaCJICACTBEHHOCTH TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOUAHBIN U TUTUIOUIHBINA HAOOD.

Hyxneunoseie kucnotsl: JIHK, PHK naxoxaeHnue B KiieTKe, MX CTPOCHHUE U (DYHKITHH.

MarpudHbie IPOIECCHI B KIJIETKE: PeTUTUKAIIHs, OMOCHHTE3 OelKa, permaparus.

T'eneTnyeckuii Koa U €ro cBOiCTBA

IIpakTHYyeckue 3aHATHA: 2

[1.2: Pemienue 3a1a4 Ha onpe/ieleHue MOCIeA0BaTEIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B

HOpPME U B CIlIydae U3MEHEHUs N0cIeN0BaTeNnbHOCTH HyKIeoTH 0B JJHK
Tema 1.4. OcHoOBHoOe€ coJep:kaHue OK -02
OO0MeH BelecTB u Teopernueckoe o0yueHue: 05
npespamienue 3Heprun B | [Tonstue Mmerabonu3m. ACCUMIIIALINS U AUCCUMUIISILIUS — IBE CTOPOHBI METa00IU3MA.
KJIETKe Tumnbl oOMeHa BelecTB: aBTOTPO(MHBINA U reTepoTpOdHBIN, a3pOOHBIN U aHAIPOOHBIH.

[Tnactuueckuii oOMeH. doTocruHTE3. XE€MOCHHTE3
Tema 1.5. 7JKnuzHeHHBIH OcHoBHOE coep/KaHue OK - 02
UK KJIeTKH. MuTO3. Teopernueckoe ody4yeHue: 1 OK - 04
Meiio3 Knerounslii ykJ1, €ro nepuoapl. MuTo3, €ro CTaauy U NPOUCXOASIINE TPOLIECCHI.

buonornueckoe 3HaueHre Mmuto3a. Meino3 u ero craguu. [loBenenne XxpoMocoM B MEHO03€.

Kpoccunrosep. bruonornuecknii cmbica Menos3a
Pa3nea 2. Ctpoenue u yHKIMH OPraHu3Ma 6
Tema 2.1. CTpoenue OCHOBHOE coJIep:KaHue OK - 02
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opranmsma

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

0,5

MHOroKJIeTOUHEIC OpraHu3MEbI. BzanMmocss3b OpTraHoOB U CUCTEMBI OPIraHOB B
MHOT'OKJICTOYHOM OPraHUu3Me. I'omeocras opraHu3Ma u €ro noAACpKaHre B Mponecce
KHU3HCACATCIIBHOCTH

OK-04

Tema 2.2.
DopMbI PA3MHOKEHUS
OPraHu3MoB

OcHoBHoOe coJep/kaHue

Teoperuueckoe o0yueHmue:

0,5

dopmbI pa3MHOKEHUST OPraHU3MOB. becrosioe u mooBoe pa3MHOKeHHEe. Bubpl 6ecronoro
pasmuoxxenus. [lonoBoe pasmHoxkenue. ['ametorenes y x«uBoTHbIX. CriepMaTorenes u
ooreHe3. CTpoeHue NmoJIOBbIX KJ1eTOK. OMmiIog0TBOPEHNE

OK -02

Tema 2.3.
OHTOreHe3 pacreHui,
*KMBOTHBIX H YeJI0BeKa

OcHoBHOE COACPKAHUEC

Teoperuueckoe o0yueHmue:

0,5

NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPUOTeHE3 U €ro CTauu.
IToctamOpuoHaneHbli iepuo. CTaguy MocTIMOPHOHAIBHOIO PA3BUTHUS Y )KUBOTHBIX U
yenoBeka. [IpsMoe u Henpsimoe pa3zButue. buonorndeckoe crapeHue u cMepTb. OHTOreHe3
pacTeHui

OK -02
OK - 04

Tema 2.4.
3aKkoHOMepHOCTH
HaCJIe0BAHUS

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHue:

0,5

OcHOBHbIE OHATUS T€HETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Mennens
(MoHOTHOpHIHOE M MOJIMTHOPUAHOE CKpelMBaHue). BzaumopelicTBue reHoB

HpaKaneCKne 3aHATHUSA:

IT 3. Pemienwne 3a71a4 Ha onpeesieHne BEPOSITHOCTH BO3SHUKHOBEHHST HACJIEICTBEHHBIX
MPU3HAKOB TIPU MOHO-, JTU-, TOJIUTHOPUIHOM U aHATU3UPYIOIIEM CKPEIINBAHUH,
COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBaHUS

OK -02
OK - 04

Tema 2.5. CuenjieHHOe
HacJIeI0BaHHE MPU3HAKOB

OcHoBHOE coepKaHue

Teoperuyeckoe o0yueHue:

0,5

3akonsl T. MopraHa. CHCHHCHHOC HacCJICAOBAaHUEC I'CHOB, HAPYHICHUC CHCTIJICHUS.
Hacnegosanme IMPHU3HAKOB, CHCTIJICHHBIX C ITOJIOM

IIpakTHYecKHE 3aHATHSA:

IT 4. Pemienne 3a/1a4 Ha ONpEAEIEHNE BEPOITHOCTH BOSHUKHOBEHHUS HACIIEACTBEHHBIX

OK-01
OK - 02

10
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IMPHU3HAKOB IIPpU CLHCIINICHHOM HACJICIOBAaHUH, COCTABJICHUC '’CHOTUIINYCCKUX CXEM
CKpCUIMBaHUA

Tema 2.6.

OcHoBHoOe coJep/kaHue

3aKoHOMEpPHOCTH

Teopernueckoe o0yueHue:

0,5

HU3MCHYUBOCTH

V3MeH4YnBOCTh MPU3HAKOB. BH/IbI N3MEHYMBOCTH: HACJIEACTBEHHASI U HEHACIIEICTBEHHASI.
3aKOH rOMOJIOTMYECKUX PSAOB B HacieacTBeHHOM n3meHunBoctu (H.W. BaBumos).
MyTanoHHast TEOPHsI U3MEHYMBOCTH. BUbI MyTanuii ¥ MPUYUHBI KX BOSHUKHOBEHHS.
Kapuotun yenoseka. Hacneactsennslie 3a06o1eBaHus yeiaoBeka. [ eHHbIE 1 XPOMOCOMHBIE
0oJie3HM YenoBeka. bone3Hu ¢ HacleICTBEHHOM MPEeIPacIioIoKEHHOCThIO. 3HAUYCHHE
MEAUIIMHCKOW T€HETUKH B MPEAOTBPAILICHUH U JICUCHUH TeHETUYECKUX 3a00IeBaHMi
YeJI0BEKa

IlpakTH4yecKkue 3aHATHS:

I1 5.Pemenue 3ana4 Ha onpeesIeHUE TUIIA MyTALlUKU IIPY [Iepeade HACIEICTBEHHbBIX
IIPU3HAKOB, COCTABJICHUE T'€HOTUIINYECKUX CXEM CKpELMBaHMs

OK-01
OK-02
OK-04

Pasnen 3. Teopusi 3Bos1onnu

Tema 3.1. UcTopus

OcHoBHOE COACPKAHUC

IBOJIIOIMUOHHOT0 YYCHUS.

Teopernueckoe o0yueHue:

Muxpo3Boaonus

[TepBrie aBomonmonnsie kouuenuu (K.b. Jlamapk, XK.JI. broddon). DBomonronnast
teopus Y. Jlapeuna. CuHTeTHUYECKAsE TEOPUS IBOJIOLUU U €€ OCHOBHBIE MOJIOKESHHUS.
MI/IKpOBBOJ'IIOIII/ISI. HOHYJ'ISIHI/ISI KakK 3JICMCHTAapHasA CIUMHHIA SBOJJIIOLUH. T'enetnueckue
OCHOBBI PBOJTIOINH. DIIeMeHTapHbIe (pakTopsl HBoMONMH. EcTecTBeHHBII 0TOOD —
HaNpaBJISIOMUH GakTop BOTONMH. BugooOpa3oBaHue Kak pe3yabTaT MHKPOIBOIIOIHA

OK -02
OK - 04

Tema 3.2.

OcHoOBHOE coep:xaHue

MaxkpodBoaonus.

TeopeTnueckoe o0yueHue:

Bo3HukHOBeHUE U
pa3sBHUTHE JKM3HHU HA 3emiie

MaxposBosonust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBoiroimu (A.H. Ceseprios).

[Tytn noctmxkenus Guonorudeckoro nporpecca. Coxpanenue 6mopasHo0Opa3us Ha 3emIie.

['unotessl 1 TeOpUKM BO3HUKHOBEHUS KU3HU Ha 3emuie. [1osiBieHHEe epBhIX KIETOK U UX
sBoJironA. [IpokapnoTsl 1 3yKapuoThl. [Tporcxox1eHrne MHOTOKJIETOYHBIX OPTaHU3MOB.

OK -02
OK - 04

11
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Bo3HHKHOBEHNE OCHOBHBIX APCTB 3YKAPHUOT

Tema 3.3. [Ipoucxoxkaenne | OCHOBHOE colepKaHUE OK -02
JyejoBeKa — anTponorenes | Teopernueckoe o0ydyeHune: OK-04
AHTpononorus — Hayka o 4yenoBeke. CucTeMaTn4eckoe MoyIokeHne uesoBeka. CXOJICTBO U
OTJIMYHS YeJI0BeKa C )KUBOTHBIMHA. OCHOBHEIE CTaaAu1 aHTPOIIOICHE3Aa. 9BOJHOI_II/ISI
COBPEMEHHOTO YeJIOBEKa.
YenoBeuyeckne packl M KX €IWHCTBO. Bpems u myTH pacceneHus YyelioBeKa 1o IIaHeTe.
[TpucnocobIeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBUSIM CPEJIbI
Pa3nea 4. Jxosorus
Tema 4.1. Dxosornueckue | OcHOBHOe colep:KaHNe OK-1
(daxropsl u cpeanl ;ku3Hu | Teoperuueckoe o0ydyeHue: OK - 02
Cpenpl 0OUTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TTIOUYBEHHAS, OK - 07
BHYTpUOpraHu3MeHHast. DU3NKO-XUMUUECKHE OCOOCHHOCTH Cpel OOUTaHUSI OPraHU3MOB.
[Tpucniocobnenns OpraHu3MOB K JKU3HU B pa3HbIX cpenax. [IoHsATHE SKOIOrH4ecKoro
¢akropa. Knaccudukanus sxonornyeckux pakroposn. [IpaBuno munnmyma FO. JIubuxa.
3akon TosepantHoctH B. lllendopna
Tema 4.2. [Tonynasinus, OcHoBHOE coep/KaHue OK-01
coobmecTBa, dkocucTeMbl | Teopernyeckoe odyueHue: OK -02
DKosornyeckas XxapakTepuCTHKa BUJa U TOMYJISLMH. DKOJIOTHYecKas HUILA BUJIA. OK - 07

DKOJIOTHYECKUE XapaKTepUCTUKH nomyssiiuu. CooOl1iecTBa U 9KOCUcTeMbl. bruorienos u
ero cTpykrypa. CBsizu MeXAy opranusmMamu B Onorerose. CTpyKTypHbIE KOMIIOHEHTBI
9KOCHUCTEMBI: TTPOIYIICHTHI, KOHCYMEHTHI, peylIeHThl. KpyroBopoT BeIecTB U MOTOK
SHEPruM B dKkocucreme. Tpoduueckrue ypoBHI

IIpakTHYecKHe 3aHATHSA:

IT 6. Tpoduueckue nenu u cetu. OCHOBHBIE TIOKA3aTeNIH IKOCUCTEMBI. bnomacca u
MPOIYKIIHSL. DKOIOTUYECKUE MTHUPAMUIBI YHCeT, OMOMacChl U SHEpTUU. [IpaBuiIo mupaMu/ bl
SHEPIHUU.

Pemienue nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33IaHUM 10 IIEPEHOCY BELIECTBA U
SHEPTHUH B DKOCHCTEMAaX C COCTaBJICHUE TPODUUECKHUX LETIeH U TUpaMu] OMOMacChl 1

12
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SHEPIrUn
Tema 4.3. buocdepa - OCHOBHOE coJIepKaHue OK-01
rj100aabHast TeopeTnueckoe o0yueHue: OK - 02
IKOJIOTHYECKAs CHCTeMa buocdepa — xuBas o6onouka 3emau. PasButue npencrabinenuii o onocdepe B Tpynax B.U. OK - 07

Bepnajackoro. O6nactu 6uocdepsl 1 ee KOMIOHEHTHI. JKruBoe BemecTBo Onocqepsl u ero

GbyHKIIH.

3aKOHOMEPHOCTH cyIliecTBoBaHus Onochepnr. OcodbeHHOCTH OHOC(hepsl Kak riI00aIbHOM

sKocucTeMsl. [luHaMuueckoe paBHoBecue B Ouocepe. KpyroBoporsl BemiecTB 1

OMOTEOXUMHUYECKUE NUKJIIBL. | 100a1pHbIe SKOJIOTHYECKHE TTPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bansaaune OcHOBHOE cO/Iep:KaHue OK-01
AHTPONOI€HHBIX Teopernueckoe o0yueHne: OK - 02
(paxTopos Ha Ouochepy AHTpOIIOreHHbIe BO3eHCTBUS Ha Ouocdepy. 3arpsi3HeHUs Kak BUJI aHTPOIIOT€HHOTO OK - 04

BO3/CHCTBUS. AHTPOIIOr€HHbIE BO3/IeHCTBHS HAa aTMocdepy. Bo3nelicTBus Ha ruapocdepy. OK - 07

BosgeiictBust Ha mutocdepy. AHTPONIOTEHHBIE BO3JICHCTBUS HA OMOTHYECKUE COOOIIECTBA.

VYTray6neHHO U3y4aroTcst OTXO/Ibl, CBSI3aHHBIE C OIpeIeIeHHON

npodeccueit/cnenuailbHOCTbIO

IIpakTHYeCcKHE 3aHATHSA:

IT 7. Ilpaktrueckoe 3ansaTue «OTX0/bI IPOU3BOJICTBAY
Tema 4.5. Bausinue OcHoBHOE coepKaHHe OK - 02
COLAIBbHO- Teopernueckoe o0yueHue: OK - 04
IKOJOTHIeCKHX (AKTOPOB | 310pOBHE U €ro cocTaBisionme. @aKkTOPBI, MOJOKUTEIEHO U OTPHIIATEIIHLHO BIHSIONINE HA OK - 07

Ha 3I0POBLE Y€/I0BECKA

opranusMm uesnoseka. [Ipo0iema TeXHOreHHBIX BO3/IEHCTBUI Ha 3710POBbE YEIOBEKA
(971eKTPOMArHUTHBIE MOJIsI, OBITOBAs XMMUS, U30BITOUHBIE ITYMbI, PaJHALUs U T.I1.).
Ananranus opraHu3zMa 4esoBeka K ¢pakropaM okpykaromien cpenpl. [IpuHiumst
¢dbopmupoBaHus 310pOBbe cOeperarolero nopeaeHus. Guznyeckas akTUBHOCTh U
3J0POBKE. BbrnoxnmMmueckue acrekThl palOHaJIbHOI'O0 IMMTAaHUA

JlabopaTopHble 3aHATHS 2:

JlaGopatopHas paboTa Ha BBIOOD:
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1.  JlaGopatopHas paboTa «YMCTBEHHAas pabOTOCIIOCOOHOCTH)
OgnazieHre MEeToIaMu OIpeIeNICHHs TOKa3aTeNleil yMCTBEHHOW paboTOCTIOCOOHOCTH,
00BSICHEHUE MOJTyYCHHBIX PE3YJIBTATOB U (POPMYIIMPOBAHUE BHIBOJIOB (TMCHBMEHHO) C
HCIIOJIb30BAaHUEM HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB

2.  JlaboparopHas pabora «BrnusHue abnoTniecknx (GakTopoB Ha YeloBeKa (HU3KUE

1 BBICOKHE TEMIIEPATYPHI)»

W3yueHne MEXaHU3MOB aJanTalui OpraHu3Ma 4eJI0BeKa K HU3KUM U BHICOKUM
TeMIepaTrypaM 1 00bsCHEHHE TIOTYYECHHBIX PE3yIbTaTOB B (POPMYIHMPOBAHHUE BHIBOJIOB
(MMCHhMEHHO) € MCIIOJIb30BAaHNEM HAYYHBIX OHATHUI, TEOPHIA U 3aKOHOB

HpO(l)eCCI/IOHaJII)HO-OpI/IeHTHpOBaHHOC CoICPKaHUE (conepmarme MPURJIATHOTO MO)Iy.JIﬂ)

Pazgen S. buoJsiorusi B ;KM3HH OK-01
Tema 5.1. buorexnonornu | OcHOBHOe coflep:KaHNe OK - 02
B JKM3HH KaX]10I0 Teopernueckoe cogepranme: OK - 04
buotexHonorus kak Hayka U pou3BocTBO. OCHOBHbIE HAPaBJIEHUS COBPEMEHHON
o6uorexHonoruu. Metopl 6MoTeXHOIOTrHH. OOBEKTHl OMOTEXHOIOTMH. DTHUKA
OMOTEXHOJIOIMYECKHX M FeHETHYECKUX dKCIepuMeHToB. [IpaBuiia noucka u aHamu3a
OMOPKOJIOrMYECKO MHPOPMALIMK U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas U yyeOHO-Hay4yHas
JUTEpaTypa, cpesicTBa MaccoBoil nHdopMaiyu, cetb IHTepHeT U ipyrue)
IIpakTHyeckue 3aHATHSA:
Kelicbl Ha aHanu3 nHGOPMALIUU O HAYYHBIX JOCTHKEHHSX B 00JIACTH F'€HETHUECKUX
TEXHOJIOTHH, KJI€TOYHON MH)XCHEPUH, TTUIIEBbIX OMOTEXHOJIOTUM. 3ammuTa Keiica:
IIPEJICTABJICHUE PE3YJIbTATOB PELIeHNs KeHCOB (BBICTYIUICHUE C MTPE3eHTaIeN)
Tema 5.2. BuoTexHOJ10rMH B NPOMBINLIEHHOCTH OK-01
OcHoBHOeE coep/KaHHe OK - 02
OK - 04

IIpakTHYeCcKHE 3AHATHSA:

PasButne HpOMBIH.U'IGHHOﬁ OMOTEXHOJIOTHH U €€ IMPUMCHCHHUEC B )KU3HU YCJIOBCKA, ITOMCK U
aHaIM3 MHGOPMAIIUH U3 PA3JIMYHBIX UICTOUHUKOB (Hay4yHas U yueOHO-HaydHas
JUTepaTypa, cpeAcTBa MaccoBoi nHGopManuu, cetb IHTepHET u Apyrue)

Kelicpl Ha aHaK3 HHGOPMAILIUU O PA3BUTHUU MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110
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rpynmnam)
3ammra kefica: [IpeacraBieHune pe3yabTaToOB PEIICHHs KEHCOB (BBICTYIIICHUE C
MIPE3CHTALNECH )
IlpakTuyeckue 3aHATHS:
Pa3BuTHe OMOTEXHONOTHI C MPUMEHEHHEM TEXHHUYECKUX cHCTeM (OMOMHKEeHEepHs,
OouonH(popMaTrka, OMOHUKA) U UX MPUMEHEHHUE B )KU3HU YEIIOBEKa, TIOUCK U aHAIH3
nH(OPMAIINY U3 PA3IMYHBIX HICTOYHUKOB (HayyHas U y4eOHO-HAYyIHAs TUTEPATYypa,
CpeacTBa MaccoBoil nHpopmaiuu, ceth IHTepHeT u apyrue)
Keiicpl Ha ananu3 uHopMaluu 0 pa3BUTUHA OMOTEXHOJIOTHI C MPUMEHEHUEM TEXHUYECKHUX
cucteM (10 rpynmnam)
3amuTa Keiica: [IpencraBienue pe3yabTaToB pelieHUs: KEHCOB (BBICTYIIIICHHE C
MIPE3CHTAINECH )
IIpome:xyTouHas
arrecTaums no nud. 3ader
AUCHMILINHE
Bcero: 32
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3. MeTtoanueckue YKa3aHus no NpOBeJICHUI0 NPAKTHYECKHUX

3aHATHIT/J1a00paTOPHBIX PadoT

OcHoBomnosiaraloliuM TpeOOBaHUEM K pe3yJbTaTaM OCBOEHMsI OMOJIOTMM SIBJISETCS
c(OPMHPOBAHHOCTh Yy OOYYaIOMIMXCS YMEHUH HCCIeI0BaTh OMOJIOTHYECKHE OOBEKTHI,
IPOLECChl U SIBJIEHUS, B YAaCTHOCTHU: BBIABIATH IHPUUMHHO-CIEIACTBEHHBIC CBA3M MEXIY
UCCIIEYeMBIMU OMOJIOTMYECKUMU 00bEKTaMH, IIPOLIECCAMU U SIBJICHUSMU; JENIaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUU IOJIYYEHHBIX PE3yJIbTATOB; BBIIBUIATh TMIIOTE3bl, IPOBEPATh MX
HKCHEPUMEHTAIBHBIMA CpPEACTBAMH, (OPMYIHMPYS LeJdb HWCCIEAOBAHMS, AaHAJIM3UPOBATh
[IOJTyYeHHbIE Pe3yNbTaThl U JAeaTh BbIBOAbL. JlabopaTopHble pabOTHl COCTABISIOT BAXKHYIO
94acTh Y4eOHOTO mporecca Mo OMOJIOTHY M HampaBiieHbl Ha (HOPMUPOBAHHE Y O0YJArOIIUXCS
[IPAKTUYECKUX YMEHHUH, B T.4. CHOCOOHOCTEH yCTaHABIUBATh CBA3U MEXAY TEOPETUYECKHUMHU
MOJIOKEHHUSIMU M SKCTIEPUMEHTAIILHBIMU TAHHBIMH.

KayecTBeHHOE BbINOJIHEHUE JTAOOPAaTOPHBIX paboT TpeOyeT HaIW4Msl y 0OydyaroImuXxcs
HE TOJIBKO COOTBETCTBYIOUIMX MPAKTUYECKUX HABBIKOB (COOIIOACHNE TEXHUKHN 0€301acHOCTH,
cOOpKa YCTaHOBOK, INPUTOTOBJIECHHWE PEAKTUBOB W IIp.), HO U 3HAHUHW TEOPETHUYECKOTrO
matepuana. OTHUM U3 CIOCOOOB MOBBIIICHUS 3()(HEKTUBHOCTH BBITOIHEHHUS 00YJaIOIIMMUCS
na0opaTOpHbIX paldOT SABISETCA MpPEJICTaBIE€HHE METOJUYECKUX PEKOMEHIAlUid Mo ux
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 W 3amaHus A MOJYYEHHUS JIONMyCKa K BBIIOJHEHHIO J1a0OpaTOpHOM
paboTHI.

2. O6opynoBaHHe U MOCYJia, PEAKTUBBI.

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

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 NpeacTaBieHne HHGOpMaluu 0 J1abopaTopHON paboTe MOMOKET
o0yJaromuMcsi TpU TOATOTOBKE K 3aHATUIO, AKTUBU3UPYET MX I[03HABATEIbHYIO
JEeSITeTbHOCTh BO BPEMsI €€ BBITIOJIHEHUS, & TAK)KE MO3BOJUT BHICBOOOANTH JIOTIOITHUTEIILHOE
BpeMs Ha NPOBEJCHUE 3aIlJIAaHWPOBAHHBIX OIBITOB, 0OJiee JETANbHBIM aHAN3 MOJTy4YeHHBIX
pe3yabTaTOB U pedIIeKCcHro.

[IpakTUKO-OpUEHTHUPOBAHHbIE  33JaHUsl  SBISIIOTCS ~ OJHMM M3 CIOCOOOB
npodeccruoHanu3anyu B auciuiummHe «buomorusy. [IpakTHKO-OpUEeHTHPOBAHHBIC 33TaHHS
BKJIIOYAIOT MH(OPMAIMIO «U3 KU3HM» M HAllpaBJIeHbl HA BBIABICHHE 3HAaHUN CTYAEHTOB 00
OKpy>KarolieM Mupe, GOpMHpPOBAHUE MPAKTUYECKUX YMEHMHA M HaBBIKOB, B TOM 4YHCIE C
WCTIOJB30BAHUEM  DJIEMEHTOB TPOQPECCHOHATBHON NesiTenbHOCTH. [lpu  BBITOTHEHHE
MPAKTUKO-OPUEHTHUPOBAHHBIX 33JaHUM CTYIEHTHI HE TOJIBKO PEIIAIOT JMYHOCTHO-3HAYMMBbIE
MPOOJIEMBI C WCIIOJIb30BAaHUEM TPEAMETHBIX 3HAaHW, HO M OCBAaWBAIOT AJIEMEHTHI OOIINX
KOMIIETCHIIUH.

Ilenp OpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUH —  «IOTPYKEHHE» B  peEIIeHue
«OKM3HEHHOI» 3a1aun. MaTepuaisl Ui COCTaBICHUS TaKUX 3a7aHUi JTOJDKHBI ObITh B3STHI U3
OKpy’Karollel NeHCTBUTENBHOCTH, IOJKHBI OBITh MHTEPECHBI OOYyYarOLIMMCA 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/laHus MPO(OPUEHTAIMOHHON HANpPaBIEHHOCTH, CBSI3aHHBIC ¢ Oymymiei
po¢eCCHOHAIBHON JEATEIHHOCTHIO.

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

Pemenne TeopeTHUECKHMX 3a/laHU TO3BOJISIET PA3BHBATh JIOTMUECKOE MBINUICHHE,
(hopMHUpOBaTh MOHATUWHBIN amnmapar, CBA3BIBATh TECOPETHYECKOE 3HAHUS IO JUCIHUIUIMHE C
WX PUMEHEHUEM B HOBOW CHUTYAIIHH.

B pacuerHbIX 3aauax oOydJaromuecs yCTaHABIUBAIOT 3aKOHOMEPHOCTH, CBSI3H MEXIY
BEJTMYMHAMU, UCTIOJIB3YSI MOAXOISIINNA MAaTeMaTUYECKUH armmapar.

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

CnenyeT OTMETHUTh OCOOCHHOCTH IPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad, KOTOpHIE
HE0OXO0TMMO 3aKJIaIbIBATh MPU UX MTPOSKTUPOBAHUH:

— HaJM4Ke MO3HABaTEIbLHOM, TPO(EeCCHOHAIbHOMN, COIMAIbHON 3HAYUMOCTH, KOTOpasi 1
MOTHUBHUPYET 00yUarOIINXCS;

— HAJIMYUE CIOXKETa, CUTyallH WK MPOOIeMbl, AJis pa3pelieHus KOTOpoil Heo0X0 MO
WCIIOJIb30BaTh 3HAHWS, YMCHHS W3 DPAa3HBIX TNPEAMETHBIX O0JIACTEH WIM W3 JKH3HH, Ha
KOTOpBIEC HET SIBHOTO YKa3aHUsI B TEKCTE 33]1a4H;

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

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

— Ha3BaHHE 3a/IaHU;

— BBeJICHHE B mpobiemy (onmucaHue >KU3HEHHOW CUTyanuu (MpoOsieMbl), JUYHOCTHO-
3HAYMMOTO BOIIPOCA);

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

— (opMyITUPOBKA 3a/IaHUS;

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

Jis pa3pabOTKH MPAaKTHKO-OPUEHTUPOBAHHBIX 3aaHI HE0OX0IMMO:

1. Onpenenuts pe3ynbTaT 0OydeHHUs, Ha (OPMHUPOBAHUE WM TPOBEPKY KOTOPOTO
OyJeT HampaBJICHO 3a/IaHHeE.

2. ChopmynupoBath BBeJIeHHE B TpoOiieMy (IIpeIcTaBIseT cOO0N OMMCcaHne CUTYalluH,
KOTOpas MOKET BCTPETUTHCS B TTOBCETHEBHOM KHM3HU, B OBITY, B OOIIECTBE, HA MPOU3BOJICTBE
u T1.m.). BBeneHue B mpobieMy MOMKHO OBITh KPaTKUM M €MKHM, OPHUEHTHPOBAHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO TPYIIITY 00 yUAIOITUXCSI.

3. CchopmynupoBaTh OJHO WM HECKOIBKO 3aJaHU N oOydarommxcs. B 3amaHusx
JOJDKEH OBITH OTpEJIeNIeH MOPSIOK JeHCTBHIA, KOTOPOMY JIOJDKHBI CJIEIOBATh 00ydYaroNuecs
MpH UX BbIMONHEHUH. DOPMYyIHUPOBKA 3aJaHUI TOJDKHA COOTHOCUTHCSA C MHCTPYMEHTOM UX
MIPOBEPKH: BCE, 3aIUIAHUPOBAHHBIC 3aJIaHUS JOJDKHBI OBITH OleHeHBbI. Kak 3amaHus, Tak U
TpeOOBaHUS K WX MPEICTABICHUIO TOJKHBI OBITh CHOPMYIHPOBAHBI MOHATHO U YETKO, HE
JIOITYCKAaTh PA3JINYHBIX BAPUAHTOB TOJKOBAHUS 00YJIAFOIIIMMHUCS.

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

— JIOCTaTOYHOCTh (COIEPKUT BCIO HEOOXOAMMYIO HWH(OpPMAIUIO MJisS BBITTOJHEHUS
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(pOpMaLHUIO.

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:
JlaGoparopHas pabota «CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI) 1 KIETOUYHbIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTHI)»
[ToaroroBka MUKpoMpenapaToB, HaOIOJEHHE ¢ TOMOIIbI0 MUKPOCKOIIA, BBISIBICHUE
pa3uUMii MEXy N3ydaeMbIMH 00beKTaMH, (POPMYITHPOBAHNE 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
OBnazneHue MeTofaMu OIpeIelIeHHs ToKa3aTeael yMCTBEHHOW paboTOCIIOCOOHOCTH,
00BsICHEHHUE MOJTyYEHHBIX PE3YIbTAaTOB U (POPMYIHPOBAHUE BHIBOJIOB (TMCHBMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

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

Y BBICOKHE TEMIIEPATYPHI )»

N3yueHne MexaHW3MOB aJanTalliy OPraHU3Ma 4eJI0BeKa K HU3KUM U BBICOKUM
TeMIeparypam U oObsICHEHHUE MOTYYEHHBIX PE3yJIbTaTOB U (POPMYIHpPOBaHUE BHIBOJOB
(MMCBMEHHO) € UCTIOJIb30BaHUEM Hay4YHbIX NOHSATHI, TEOPHUHA U 3aKOHOB
IIpakTnueckoe 3ansaTHe 1
Tema 1.2. CTpyKTypHO-(PYHKIIMOHAIBbHASI OPraHU3ALUs KJIETOK
Conepsxanne: BupycHoie u 6aktepuanbabie 3a001eBanus. OOIIMe MPUHIIUITHI
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUS! aHTUOMOTHUKOB.
[IpencraBieHue yCTHBIX COOOIIECHH ¢ Tpe3eHTalMeN, TOATOTOBIEHHBIX IO MEPEYHIO
HCTOYHHUKOB, PEKOMEH/IOBAaHHBIX MTPET0/1aBaTesIeM
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. 3aKOHOMEPHOCTH HACJIE0BAHUS
Conepxanue:
IT 3. Pemienue 3a/1a4 Ha ONpeAEIeHNE BEPOITHOCTH BOSHUKHOBEHHUS HACIIEACTBEHHBIX
MPU3HAKOB IIPU MOHO-, TU-, TOJUTHOPUIHOM U aHATH3UPYIOIIEM CKpEIINBaHUH,
COCTaBJICHHE FT€HOTUITNYECKUX CXEM CKpEIIMBaHUS
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IIpakTnyeckoe 3ansaTue 4

Tema 2.5. CuenJieHHOe HacJIel0BaHHe MPU3HAKOB

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 MTOKa3aTeNIM IKOCHCTEMbI. brioMacca u mpoyKIusl.
DKOJIOrM4ecKue Mupamuibl ynucell, ouoMaccsl U 3Hepruu. [IpaBmiio nupaMuasl SHEPIUHU.
Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHI 110 MEPEHOCY BEIeCTBA U
SHEPIUU B IKOCUCTEMaX C COCTAaBIIEHHE TPOPYUUECKUX LIETICH U THpaMul OMOMAacChl 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 JTOCTHXKEHUSX B 00JIACTH M'€HETHUECKUX
TEXHOJIOTUH, KIIETOYHOM MHKEHEPUH, MMUIIEBBIX OMOTEXHOJIOI M. 3amuTa Keifca:
MIpe/ICTaBICHNE PE3YJIbTATOB PEIICHUS KEMCOB (BBICTYIIEHUE C NTPE3EHTAIUEH )
IIpakTnueckoe 3ansTHe 9

Tema 5.2. BuoTexHo10rnu B NPOMBIILIEHHOCTH

Coneprxanue:

PazBuTtue npoMelluIeHHONH OMOTEXHOIOTUN U €€ TPUMEHEHHUE B KU3HU YEJIOBEKa, MOUCK U
aHaJIn3 UH(pOpPMALMK U3 Pa3IMYHbIX UCTOYHUKOB (HayuHas U yueOHO-Hay4yHas JIUTeparypa,
cpezacTBa MaccoBoi MHpOpMaLUH, ceTh IHTEpHET U Apyrue)

Keiicbl Ha aHanu3 HHGOPMAIMH O Pa3BUTHH MPOMBIIIIIEHHOW OMOTEXHOIOTHH (IO rpymam)
3amura Kkelica: [IpencraBienne pe3yabTaToB pelIEHUs KEHCOB (BBICTYIIIIEHHE C
MIPE3CHTAINEH )

4. ®oHJ OLEHOYHBIX CPEICTB JUCHHIIMHBI

4.1 KoHTpoib ¥ OLEHKAa pe3ylbTaTOB OCBOEHHUS  0011eo0pa3zoBaTebHOMN
JUCLUUIUIMHBl PAacKpBIBAIOTCS Yepe3 MUCHMIUIMHAPHBIE pe3yNbTaThl, HaIpaBiICHHBIE Ha
¢dopmupoBaHue OOIIMX KOMIIETCHIMHA IO pasfenaM M TeMaM COJACpXKaHUi Y4eOHOro
MaTepHara.

Oomas Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA —
KOMIIeTEeHIUSA

19




r50Y BO
Pt
(]
N

B

PIrYTHUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA PIyTUC

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

Aucm 20

Pa3nen 1. Kierka — cTpyKkTypHO-
(pyHKUMOHAJIbHAS eIUHNLA
“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.
3anonHeHnue TabnuIbl «BKiian yueHbIx
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(UKaIUK KJIETOK U UX CTPOECHUIO
Ha MPO- U IYKAPUOTUUYECKUX U 10
LJapCcTBaM B MUHM IpyIIax
BrinonHenue u 3amuTa 1adopaTopHbIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOTIJIACTHI)»
[IpakTnueckoe 3ansarue. [Ipencrasnenne
YCTHBIX COOOIIECHUH C TIPEe3eHTAIINEH,
NOJITOTOBJIEHHBIX IO NEPEYHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX
IIPENoAaBaTeIeM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpbl HACIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
MOCIEA0BATEIbHOCTH HYKIJIEOTUIOB,
aMHUHOKHCIIOT B HOPME U B Clly4ae
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

JKn3HeHHBIN MK KIeTKH. MUTO3.
Meiio3

OO6cyxaeHune Mo BOmpocaM JICKIIUH
Pa3paboTka neHTHI BpeMeHH
>KU3HEHHOTO IIHKJIA

Pa3nea 2. Ctpoenue u GyHKIUH
opraHusma

KonTtponsHas pabdora “Ctpoenue u
byHKIMH opranu3Ma’

20




@r60Y BO

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE
YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
PIYTVIC

Aucm 21

OK 02
OK 04

CrtpoeHue opranusma

OuenuBaemas IUCKyCCHUs

PazpaboTka MEHTaIbHOW KapThI
TKaHEW, OPraHoOB U CHCTEM 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
Pa3MHOXKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHu, )KUBOTHBIX U
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
aHAJIM3HMPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIHUBAHUS

OK 01
OK 02

CuerjieHHOE HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amau Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBECHHBIX HpI/ISHaKOB l'IpI/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

Kontponbnas padota “TeopeTndeckue
aCIEKTHI BOJIIOIIMHN KU3HHU Ha 3emire”
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXIIEHVE BbICIIETO OBPA3OBAHWSI PIYTUC
™ «POCCUNCKUN TOCYOJAPCTBEHHBIV 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. Bosnuknosenre 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 Pa3BUTHSI )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 skonoruueckum pakropam 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
MUpaMul OMOMAaCChl U DHEPTHH
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 MPOU3BOJCTBA”
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@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHSI PTYTUC
N «POCCUNCKUN TOCYOJAPCTBEHHBIV 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 ;KU3HHU 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 I'€HETHYCCKUX TEXHOJIOTHIA,

KJIETOYHOM WH)KEHEPHH, MTUILEBBIX
OMOTEXHOIOTIHUH (110 rpymnmnam),
IPE/ICTaBICHNE PE3YIIbTATOB PEILICHHUS

KEHCOB
OK 01 brorexHoI0rnM B IPOMBIIUIEHHOCTH |BbINOIHEHNE Kelica Ha aHaIu3
OK 02 uH(pOopMaIy 0 pa3BUTUH
OK 04 IPOMBIIIJICHHON OMOTEXHOJIOTHH (110

rpynmnam), IpeacTaBlIeHue Pe3yIbTaTOB
pELIEeHHS KEeMCOB

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

Texymuii KOHTPOJb pPE3YyIbTATOB OOYYEHHMS] MOYKHO OCYIIECTBISATH pPAa3IUYHBIMU
METOAAMH U C MOMOUIBIO PA3JIMYHBIX OLCHOYHBIX cpeAcTB. Ilo nucnummbe «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 OLEHOYHbIe Marepualibl. Huke npuBenemM npumepsl HEKOTOPBIX
U3 HUX.

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

Ha3BaHnue Tembl buonorns kak Hayka

OnuceiBaTh MCTOJbI UCCIICAOBAHUA HA MOJICKYJIAPHOM 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 MaTepHa JIEKIHH, yueOHHKa, UHbIE HCTOUHUKHU
uHpopMaIuu.
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHSI PTYTUC
N «POCCUNCKUN TOCYOJAPCTBEHHBIV 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€ 3aMOJIHEHUS TaOIUIBI MaTepUall OTPAKEH HE MOTHOCTHIO, 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. Pa3paboTka JieHTbl BpeMeHHU

Ha3zBanue 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 IPYMNIbI )KUBOTHBIX WM YEJIOBEKA C KPaTKOM 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, OpraHoB U CHUCTEM OpraHoB. B kapTe oTpazutre 0COOCHHOCTH CTpOEHHS, (DYHKIIUH
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, O0Oydaromuecs
po¢eCCUm/CrennaIbHOCTH CBS3aHHOM ¢ 00bekTOM mM3yueHus ‘“‘Pactenus” pa3pabarbiBaiOT
MEHTAJIBHYIO KapTy MO CTPOCHHUI0 OpPraHu3Ma PAcTeHHH (TPYNIbl MOXHO Pa3JeHUTh IO
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«POCCUNCKUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U1 CEPBUCA»
Aucm 25

OTJelaM DPACTEHUIH: MOXOBHJHBIE, IUIAYHOBHJHBIE, XBOLIEBUIHBIC, MAIOPOTHUKOBUIHBIE,
rojoCeMeHHbIe, MTOKpbIToceMeHHbIe). CTyaeHThl, o0ydaromuecs npodeccun/crnennanbHOCTH
CBsI3aHHOU ¢ 00BeKTOM u3yueHHs ‘“YKHMBOTHbBIE” pa3padaTbIBalOT MEHTAIBHYIO KapTy II0
CTPOCHHIO OpraHu3Ma >KHUBOTHBIX (IPyHIbl MOXXHO pa3feliuTh IO THIAM M Kiaccam
KUBOTHBIX. THIIBI: KHIIEUHONOJIOCTHBIE, IJIOCKUE YEPBU, KPYTJIble YEPBU, KOJIbYAThIE YEPBH,
MOJUTIOCKH, ulieHucToHorue. Kiacchl: xpsiiieBble pbIObI, JiomacTenepbie pblObl, ampuouu,
IIpeCMBIKaOIKeCs, HTHILIB, MJIEKOIIUTAIOLIHE). CryneHTsl, o0yyaroruecs
po¢eCCUu/CreIMaIbHOCTH CBSA3aHHOW ¢ 00BEeKTOM H3yudeHUs ‘“‘UenoBek” pa3pabaThIBalOT

MEHTaJIbHYIO KapTy IO CTPOCHUIO OpPraHU3Ma Y€JIOBEKA.
HpI/I pa3pa60TI<e peKOMCHI[yeM HCITIOJIB30BaTh I/IHCTp}/'MeHTLIZ
https://www.mindmeister.com

https://app.mindmup.com

WK IPYroro 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 IIPE/ICTaBJICHA, 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 ONEYaToOK | TPyOBbIX MHOTO TPYOBIX
odopmiieHue rpaMMaTHIECKUX rpaMMaTHYECKUX

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

OIIMOOK U OIEYaTOK,
qTO €€ COJICpKAHKE
TPYIHO
BOCIIPHHHUMACTCS

4. Paszpaborka rioccapus
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ VUPEX/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 ONpeesieHusAMHU 110 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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PIYTUC

Aucm 27

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

HazBanue Tembl HcTopus 3BOIOLMOHHOTO YYEHUs

Pe3yabTaTr 00yyeHus mo reme

XapaKTepI/ISOBaTb MMPEANIOCHIIKA U ABUXKYITHUE CUIIbL
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 JOCTATOYHO IOJIHBII, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKU WIH C TPyObIMH OIIHOKaMH

«2» - OTBET HEBEPHBIN WK OTCYTCTBYET

2. [loaroroBKa ycTHBIX COOOLIEHUI C Mpe3eHTalueil

KakoBbl cuiibHbIE U c1a0ble CTOPOHBI CUCTEMbI oprannyeckoro mupa K. Jlunnes?
CdopmynupyiiTe OCHOBHBIE TIOJI0KEHUS dBoonnonHoi Teopun XK. b. Jlamapka.

Ha3Banue teMbI I'eneTuka ueoBeka

M3MEHUYUBOCTH
PesynbTaT 00yueHus mo teme

HACJICACTBCHHBIX IIPHU3HAKOB

OnuceiBaTh 3aKOHOMCPHOCTU HACJICACTBECHHOCTH 1

OHpe,[[eJ'IHTB BO3MOXHOC BOBHMKHOBCHHUC

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 TPE3CHTAIIUU 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 nposiBienus 3a00eBaHus
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. CHUHIPOM «KOIIAYbETO KPUKa»

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

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

Vka3aHa gactora BCTPCHACMOCTD

Onucana JUarHoCTHKa

Yka3zaHbl HCTOYHUKH HHPOPMALIUU

Co0bro/1IeHue eIMHOr0 CTUJIS PE3EHTAlluU

©|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/ITCJII)HI)IC CBCICHUSA IJIA 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 MEXYy OPraHU3MOM U CPENOH €T0
Pe3yabTar 00yyeHus mo 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 moTteruieHue: MU@ Wi peaibHOCTH? UTO BaM U3BECTHO O IaHHOM
siieHnn? Kakue (hakThl CylecTBOBaHUS UM OTCYTCTBUS TTI00aTHHOTO MOTETICHUS
BAaM U3BECTHBI?

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

3. Kak MOXHO 0XapakTepu30BaTh UCTOPUICCKIE U3MEHEHUS POJIU YEIOBEKa B
ounocdepe?

4. B 4é€M COCTOHT IIEHHOCTh OXpaHbl OMOpa3zHo0Opasusi? UTo MPUBOANT K COKPAIICHUIO
Ouonorudeckoro pasHoodpasusa? [loueMy 11 yenoBeyecTBa BaXKHO HE JOIMYCTHUTh
obenHeHus OnopasHooOpasus?

Kpurepun onenuBanus:

«5» — AKTUBHOE y4acTH€ B JUCKYCCHM. BbICKa3blBaHWE COOTBETCTBYET 3aJ[aHHON TeMe,
XapaKTepu3yeTcs BbICOKOM HMH(DOPMATUBHOCTBIO W  OPUTMHAJIBHOCTBIO, ApPryMEHTHI
MOJIKPEIICHb! YOS UTEIbHBIMU IPUMEPAMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4yacTHE B JAUCKyccuu. Jlomyckaercsd HE3HAuuTEeIbHOE
OTKJIOHEHME OT TEMbl JAMCKyCcCUU. BBbICKa3blBaHME 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
TMCKYCCHH. ApPryMeHTHI cpopMynupoBaHbl a0CTpakTHO. [IprMepsl 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.

Jlckyccuio MoiepupyeT npernoiaBareib. B Hauane qUCKyccuu OH 33/1a€T CIIyIIaTeIs M
HECKOJIBKO KITFOUEBBIX OCTPBIX BOMPOCOB, MOOYK/as MX BCTYNUTH B 00cyxeHue. [lanee
MOCTENEHHO B XOJI€ IMCKYCCUH OOCYKIal0TCsI BCE TTOCTABJICHHBIE BOIIPOCHI, yYACTHUKHU
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O0cyxneHue 1Mo BONPoOCam JIeKIHH

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 u3MeHeHHsI B KJIETKE MTPEIIISCTBYIOT JACIICHUI0?
2. Oxapakrtepu3yiite ¢a3bl MHTO3a U KPaTKO pPACCKKUTE, KaK MPOUCXOAHUT ITOT
porrecc.
B yewMm 3akmrodaeTcs OMOIOTHYECKOE 3HAUEHUE MUTO3a?
Yem Meli03 OTIMYACTCS OT MHTO3a?
B yeMm 3akmrodyaeTcs OMOIOrHYECKOe 3HAUEeHHE Meiio3a?

=

ok w
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5. Tect

HasBanune TeMbI

B3aumonelictBrue reHoB

Pe3yabTaT 00yuenusi nmo teme Onpenensitb BEpOSITHOCT BOSHUKHOBEHHS

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTU U
HN3MCHYHNBOCTHU

HACJICACTBCHHBIX NPHU3HAKOB IIPU pa3JIMYHbIX
B3aHMOHeﬁCTBHHX I'CHOB

O0mue KOMNeTEeHIHH OK 01, OK 02

IIpumep TecToBoro 3axanus
K B3auMoieficTBUAM aJlIeIbHBIX T€HOB HE OTHOCHT:
1) smucTas, monuMepuro, MoIUuGUIIUpPYIOIIee TEHCTBHUE TCHOB
2) KooIepaluo, MHOKECTBEHHBIH ajien3m
3) CBEpXIOMHUHUPOBAHKE, KOMILIEMEHTAPHOCTh
4) KOIOMMHHUPOBaHUE, IPOMEKYTOUHOE JOMUHUPOBAHUE
[IposiBneHue y TreTepo3uroT MPU3HAKOB, JIETEPMUHHUPYEMBIX JIBYyMS aJUIEIsIMU
HabroAaeTcs 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) mpoMexXyTO4YHOE TOMUHUPOBAHUE
HacnenoBanne IMIMHIIMIIIIOBOM OKPACKM Yy KPOJIMKOB KOHTPOJUPYETCS 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
[TosiBnieHre HOBOOOpPA30BaHMU MPH COBMECTHOM JIEHCTBUU 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
Ecny oquH JOMUHAHTHBIN I'€H MOAABISAET JAEHCTBUE IPYroro JOMUHAHTHOIO IreHa, 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, nanpagnennsle Ha hopmuposanue ymeHuil U HABLIKOG

1. Jlaboparopnasi padora

IIpy wm3ydeHnmn  aucUMIIMHBL  “buosorus”  NPEeoyCMOTPEHO  BBHIIIOJHEHHE

1abopaTOPHBIX padoT:

Tema 1.2. CTpykTypHO-QYHKIHMOHAIbHASI OpraHu3anms kJierok: JlabopaTopHas
pabora «CTpoeHue KJIETKU (pacTeHHs, >KHUBOTHBIC, TPUOBI) M KJIETOYHBIE BKIIOYCHUS
(kpaxma, KapOTHHOUBI, XJIOPOIJIACThI, XPOMOILIACTHI)»;

Tema 4.5. BuusiHme coUMAJBHO-IKOJIOTHYECKHX (PaKTOPOB Ha 310pOBbe
yesoBeka: JlabopaTopHas paboTa Ha BBIOOP: «YMCTBEHHas pabOTOCHIOCOOHOCTBY WU
«BnusgHue abnotudeckux (pakTopoB Ha YeIoBeKa (HU3KUE U BBICOKUE TEMIIEPATYPHhI)»

[Tpumep naboparopHoil paboTHI

Ha3Banune TeMbI

CtpykTypHO-(YHKIIMOHATIbHAS OpPTaHU3aIUs KIIETOK

PesyabTaT 00yuenus mo teme

Pa3nuuate CylecTBEHHBIE IPU3HAKHA CTPOCHUS KIIETOK
OpPraHMU3MOB Pa3HBIX HAPCTB )KUBOM MPUPOIBI
[TpoBoaUTH HAOIOEHNE KIETOUYHBIX CTPYKTYpP U UX
M3MEHEHUI 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 CTPOEHMSI KJIETOK PA3JIMYHbIX 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 nmpeaMeTHOE U TOKPOBHOE cTekia? Jjis 4ero oHu Hy X HbI?
3. [lepeuncnure OCHOBHBIE MTpaBUiIa pabOTHl C MUKPOCKOIIOM.

2.IIpoBeeHNE OILITOB

O6opynoBaHue U nocyaa

Matepuaibl U peakTHUBbI

. GuibTpoBanbHas 6ymara (caynderka)

. CTepusIbHBIN MIMaTelb

1. MukpocKoIbl 1.Bona

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

4. CtakaHbl

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?

33




o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE
,;@ _ VUPEXTIEHVE BBICILIETO OBPA3OBAHVIST
N «POCCUMNCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC

CMK
PIYTUC

Aucm 34

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.



o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIryTUC Aucm 42

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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PIYTUC
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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 U3JI0KCHUS
Marepualia B
COOTBETCTBHUH C
IJIAHOM M TEMOH
3aJlaHus

Marepual
IIPE3CHTALINN HE
COOTBETCTBYET TEME,
IUIAHA HET

MaTtepual
MPE3CHTALIUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IU1aH
IOCTPOEH HE TOYHO

Marepual,
MIPUBEICHHBIN B
Mpe3eHTallUN
ITOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus 1
COCTABJICHHOMY
IJIaHy

opdorpaduyeckas
IrPaMOTHOCTh

TECPMHHOJIOTMYCCKas 1

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

aKKypaTHOCTb U
OPUTMHAJIBHOCTD
MOCTPOEHUSA

pe3CHTAINS
MocTpoeHa 6e3 y4yera
KOMITO3UITUU
cllaioB, 0e3
COOIIOIEHUS
TpeOoBaHUil K
mpudraM u
[[BETOBOMY

0 opMIIEHUIO

MpE3CHTAIHS
HIOCTPOEHA C
y4eToM TpeOOBaHMI
K 0(pOpMIICHHIO, HO
HET €IMHOTO
odopmIIeHUs
Cl1ai10B

pe3eHTalus
IIOCTPOEHA B
MOJIHOM
COOTBETCTBUH C
TpeOOBaHUSIMU
oopmieHus,
UCIIOJIb30BaH
OpUTMHAIILHBIN
HOJIXOJT K
oopmIeHHIO
clIaiIoB

Kputepun onieHnBaHus 3alIUTHI MPOEKTA: OaJlIbl 32 YCTHOE COOOIIEHHE U TIPE3EHTALINIO
CYMMHpPYIOTCSI. OLIEHKA BBICTABIISIETCS] B COOTBETCTBUH CO ILIKAJIOH:

17-15 0amnoB - «5»
14 - 9 6amnoB - «4»
8-6 GamoB -« 3»

Memnee 6 6arIoB WM OTCYTCTBHE PAOOTHI - «2»

4.2.3. OueHO4YHbIe CpeACTBA NPOMEXKYTOYHOH AaTTecTAUMH MO0 JUCHHUILUINHE

«buosiornsa»
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IIpomexxyTouHass KOHTpOJIb IO JaucuuiuiMHe «buosorus» npoBOOUTCA B BHIE
NUCHbMEHHOW MTOTOBOM KOHTpPOJbHOU paboThl. KoHTponbHas pabora BKiItoyaeT B ceds /Ba TUIA
3aJJaHU: TECTOBBIE BOIIPOCHI, HAIIPABJIEHUE Ha IPOBEPKY YCBOEHUS TEOPETUUECKOro MaTepuaiia,
W 33/1a44 U 33/1aHUs, HAallPaBJICHHbIE HA MPOBEPKY C(HOPMUPOBAHHOCTH 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-
OPUEHTUPOBAHHOE  3a7aHue, (GOPMHPYEMOM B  COOTBETCTBMM C  METOJUYECKUMHU
PEKOMEHIALIUSAMHU.

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

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAAET MOJIEKVYIJIA

1) ne3oxkcuprOOHYKIEMHOBOM KHCIOTHI

2) puOOHYKJIEMHOBOW KHCIIOThI

3) munuaa

4) nonucaxapuaa

2. VIAJIEHUE IUMEPOB TUMHWHA B MOJIEKVIJIE THK [TPOUCXOAUT B ITPOLUECCE
1) TpancBepcun

2) penaparuu

3) peruMkanuu

4) tpanchopmaruu

3. JIU1s1 OBPAZOBAHNS JIMITUTHOI'O BUCJIOS BAXKHbBI B3AVMO/JIEVICTBYS
MEXIAY MOJIEKYJIAMU JIMTINIOB:

1) BOIOpOIHBIC U HOHHBIC

2) MOHHBIE ¥ KOBAJICHTHbBIE

3) KoBaNeHTHbIE U THIPO(POOHBIE

4) Tonbko ruapodoOHbIE

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

2) Tpanchopmanuu

3) TpaHcBepcun

4) peruvkanuu

5. JUIS KJIETOK PACTEHHI HE XAPAKTEPEH CUHTE3

1) aMMHOKHCIIOT

2) HyKJIEOTHIOB

3) rmukoreHa

4) dpochonunuaos

6. BITIPO®A3E MUTO3A JJJIMHA XPOMOCOMbBI YMEHBIHNAETCA 3A CUET
1) TpaHCcKpunIIUN

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 XPOMOCOM B/IBOE

4) yBenuUuEHHUE YnCIa raMeT
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8. TIOJIMITENITUAHBIE HEIMW CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXOAALIMNXCA:

1) B MTO30J1€ ¥ MOJUPHUIIUPYIOTCS TAKIKE B IIUTO30J1C

2) B IUTO30J1€, 3aTeM MOAUDHUIUPYIOTCS B anmapare [ oi1buku

3) Ha MeMOpaHe 3HI0IIIIa3MaTHYECKOTO PETUKYIyMa, 3aTeM MOJU(PHUIIMPYIOTCS B arlapare
I'onbmxu

4) B IMTO3011€, 3aTeM MOAU(DHUIIUPYIOTCS B JTFOMEHE JIN30COMBI

9. MIHTPOHBI BCTPEHAIOTCS B TEHAX

1) TOJIBKO 2YKapuOT apxedakTepuit

2) yKapuoT U dyOaKkTepuii

3) aybakTepuii u apxedbakTepuit

4) apxebaKTepHii U YyKapuoT

10. BCE PEAKIIMM CUHTE3A OPTAHUYECKUNX BEIIECTB B KJIETKE ITPOUCXOAT
1) o6pazoBanuem moisekyn ATO

2) ¢ OCBOOOXKICHUEM YHEPTUH

3) pacierieHueM BEIIeCTB

4) UCTI0IB30BAHUEM SHEPTHH

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

1) MuTOXOHIpUS

2) xpoMocoma

3) ren

4) xjoporuiact

12. JOYEPHUE XPOMATUJIbI CTAHOBATCA CAMOCTOSTEJIbBHBIMUA
XPOMOCOMAMMU TTOCIJIE

1) cnapuBaHUS TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMU MEX]Ty TOMOJIOTHYHBIMH XPOMOCOMaMU

3) pa3neneHus COeANHSIONIENH UX LIEHTPOMEPHI

4) BBICTpanWBaHUS XPOMOCOM B DKBATOPUATBHON TUIOCKOCTH KJIETKH

13. TEHETUYECKUH KO/ — ATO:

1) HabOp KIICTOYHBIX TCHOB

2) HyKJICOTHTHASI TIOCJICI0BATEILHOCTh I'eHA

3) reHeTHyecKast KCIPECCHSI

4) cucteMa 3arucH TeHETUIEeCKO HH(OopMaIuu

14. B KAKUX U3 ITEPEYNCJIEHHBIX OPT"TAHEJIJT CAMAS BBICOKAS
KOHLIEHTPALIUS Ca?*

1) sape

2) MUTOXOHIPHUSIX

3) muTomIazMe

4) anmapare I'osbKu

15. KAKHME U3 ITEPEYNCJIEHHBIX HUXKE CTPYKTVYP KJIETKM HE UMEIOT
MEMBPAHBI

1) nu30comMbl

2) XJIOPOILIACTBI

3) sApBIIIKH

4) anmapar I'osbpxu

JTAJIOHLI OTBETOB
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B 3aganusax 16-25 BbIOepuTE HECKOJIBKO NMPABUIIBHBIX OTBETOB MJIM YCTAHOBUTE COOTBETCTBUE
WX TIOCJIEJ0BATEIIHOCTB!

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE ITOCJIEJJOBATEJIBHOCTDH
STAIIOB BO3JENMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycuneHue BIMSHUS HA TIPUPOJY C KOPEHHBIM MpeoOpa3zoBaHUEM YaCTH SKOCUCTEM;

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

3) rmobanbHOE U3MEHEHHUE BCEX IKOJIOTHUSCKUX KOMITOHEHTOB B II€JIOM B CBSI3H C
HEOTPaHUYEHHOW MHTEHCU(PUKAIIUEH X031CTBa;

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

5) Bo3AcicTBHE JIO/ICH HA Orochepy UMb KaK OOBIYHBIX OMOJIOTHYECKUX BUJIOB.

17. BBIBEPUTE ITPOLECCHI, ITPOTEKAOIIUE B [TPOD®A3E ITEPBOI'O AEJIEHUA
MEHO3A

1) oOMeH yyacTKaMu XpOMOCOM

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

3) neneHue LEHTPOMEP XPOMOCOM

4) popmupoBaHHe BepeTeHa JI€ICHUS

5) BBICTpauBaHHE XPOMOCOM I10 3KBATOPY KJIETKU

18. KAKHUE IMTPOLECCBHI [TPOUCXOAT B KJIETKE B ITEPUOA UHTEP®A3bBI?

1) ciupanu3zamnust XxpoMocoM

2) penymnukanus Mosekyn JJHK

3) pacTBOpeHuE s1IepHOI 000I0UKH

4) cuHTE3 OCJIKOB B IUTOIIA3ME

5) cunre3 nPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YIJIEPOJIA B BUOCOEPE MOI'YT OCYIIECTBJIATHCA
CJIEAYIOUIUM ITYTEM:

1) yriekucnblii ra3 BeIACTSAETCS B aTMOC(epy B mporiecce GOTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BpEMS €ro 4acTh MOTJIONAEeTCsl PACTCHUSMU U3 CPEJIbI;

2) YIIeKHUCIIbIN Ta3 MOTII0MAeTCs U3 aTMoc(ephl B Tiporiecce PoToCHHTE3a B THEBHOE BPEMS, a B
HOYHOE BPEMSI €T0 4acTh BBIJCISAETCS PACTEHUSIMH B CPELY;

3) yruiekucIblil ra3 aTMocepsl moriom@aeTcs B npoiecce GOTOCHHTE3a C 00pa30BaHUEM
OpPraHUYeCKHX BEIECTB, a C THOENbI0 PACTEHUH U )KUBOTHBIX MPOUCXOAUT OKHCIICHHE
OpPTraHWYECKHX BEIIECTB C BBIZCICHHEM YIIIEKHCIIOTO Ta3a;

4) yriekuciblii ra3 aTMocQepsl OTJIOmaeTcs B mpolecce GOTOCHHTE3a, a MPH JIbIXaHUN
BbIZIETISIETCS B aTMOCdEDY;

5) yraekucislii ra3 armocepsl MorouiaeTcs B npouecce (GOTOCHHTE3a, a P CXKUTAHUN
OpPraHWYeCKHX BEIIECTB BhIIENIETCS B aTMochepy.

20. YKAXUTE INTOCIEAOBATEJIBHOCTbH ®A3 OIVIOAOTBOPEHNM .

1) causiHUe TaMeT, WM CUHTaMUN

2) IUCTAaHTHOE B3aUMOJICHCTBHE U CONMKEHHUE TaMeT
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3) KOHTaKTHOE B3aMMOJICICTBHIE raMeT U aKTUBALIUS AULIEKIICTKU

21. YCTAHOBUTE IIOCJIEJOBATEJIBHOCTh CTAIMN MHAUBUIY AJTBHOI'O
PA3BUTH A YEJIOBEKA, HAYUNHAS OT 3UI'OTHI.

1) hbopMupoBaHHEe YETHIPEXKAMEPHOTO CEep/La

2) oOpazoBaHue 06J1aCTOMEPOB

3) bopMupoOBaHUE HEPBHON CUCTEMBI

4) popMHUpOBaHHE ME30ICPMBI

5) oOpa3oBaHue IBYXCIOWHOTO 3apOIbIIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKON MEMEPAHBI

1) obecnieunBaeT MOCTYIUICHHE B KIIETKY HOHOB Ml METTKUX MOJICKYJT

2) obecrieunBaeT MepeBUKEHUE BEIIECTB B KIETKE

3) OTrpaHUYMBAET LIUTOILIA3MY OT OKpPY>KaroIIel CpeJibl

4) ydacTBYyeT B MOTJIOIIEHUY BEIIECTB KIETKOM

5) mpumaeT KJIETKe )KEeCTKYI0 hopMy

6) ciyxut Matpuuei aiia cuateza ”PHK

23. BBIBEPUTE JIBA ITPU3HAKA HE IIOAXOJAIIUE JJJIA OITMCAHUA
TPAHCKPUIILIUN Y DYKAPUOT

1) obpazoBaHue MOJUHYKICOTHIHON LIEMU

2) coeuHSI0TCA HYKJICOTH IbI, COAepKAIIne Ae30KCUPUO03y

3) matpuneit ciyxut mosekyna JJHK

4) IpOUCXOIUT B siIpe

5) ynBoenune monekynbl JJHK

24. YCTAHOBUTE ITOCJIIEAOBATEJIBHOCTD [TPOIIECCOB SMBPUOHAJIBHOI'O
PA3BUTHU A TO3BOHOYHBIX )KUBOTHbIX:

1) 3akyajgKa 3a4aTOYHBIX OPTaHOB 3aPObIIIA

2) HamnpaBJIEeHHbIE TIEPEMEIICHUsSI KIETOK U uX JuddepeHInpoBKa

3) pa3BUTHE HEPBHOM MIACTUHKU

4) cnusHUE SIMIIEKIIETKH U CTIEpMaTO30Hu1a U 00pa30BaHUE 3UTOTHI

5) bopMupOBaHHE MHOTOKJIETOYHOTO OJTHOCIOMHOTO 3apO/IbIia

25. YIIOPAJOUYUTE NCKOITAEMBIE ®OPMbI YEJIOBEKA 1O BPEMEHU
CVYIIECTBOBAHU S, HAUYMHAS C CAMOM IPEBHE ®OPMBI:

1) Yenoek ymenslit

2) KpomaHBOHIIBI

3) Heannepranblisl

4) YenoBek NpSIMOXOISIIHIA

5) ABcTpanonurek

JTaJI0HbI OTBETOB

Ne 16 |17 | 18 | 19 | 20 21 | 2 | 23| 24 25
3aaHuA
omser |54213| 14 | 245|345 231 2543113425 4'5’12'3’ 5’1'24’3'

B 3aganusix 26-30 pemure 3aga4uu:

3apanmne 26. 3agaua Ne 1. Ompenenute, Kakasg OKpacka LIBETKOB OyneT y pacTeHuil ropoxa,
MOJIYYEHHBIX OT CaMOOIbUIEHUSI TOMO3UTOTHBIX POAUTENBCKUX (GOPM C KPAaCHBIMHU U C O€IbIMU
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[[BETKAMH, a TAK)KE OT UX CKPELIUBaHUS MEXy co00i.0

Pemenne. OGe poautensckue (HOpMbI TOMO3HTOTHBI, TIOATOMY 3alMCh CKpEIIUBAaHUHA Oyaer
1 (14% 011 ()78

— ot camoonbuieHus: 1) P: AA X AA; 2) P: aa X aa;

— OT epeKkpecTHOro onbuieHus: P: AA X aa.

I'omo3urotHbie (GOpPMBI JAIOT €AMHCTBEHHBIM THII TaMeT, W MO3TOMY IMPHU UX CIUSHUM Oyner
MOJTy4eH eTMHCTBEHHBIN Tu moToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBBIE TOMO3UTOTHBIC PACTEHUS JAIOT TOJNBKO (DOPMBI C KpacHBIMU
nBeTkamu. 2. Bce moToMku pacteHuit ¢ 6enpIMH LIBETKaMU OyAyT OeOIBETKOBBIMU (OHH BCETAa
roMo3urotHsl). 3. Bce pacTeHuss OT CKpeIIMBaHUS KpPACHOIBETKOBBIX T'OMO3HTOTHBIX C
OENOIBETKOBBIMUA OYAYT KPACHOIBETKOBBIMH (JIOMHHAHTHBIN (PEHOTHI), HO T€TE€PO3UTOTHBIMU
110 TEHOTHITY.

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

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

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

Kakoii nape npuHaaiexut peOeHok?

Pemenne. PeGenok ¢ I rp. kxpoBu mo reroruny — [°I°. Takoe coderanue ajmieneil BO3MOXKHO
TOJIBKO B CJIy4ae, €ClIM raMeThl M 0TIa, M MaTepu OyayT cogepkars amienu [°. CiiegoBaTensHo,
3Ta KOMOMHALUS T€HOB MOIJIa OCYIIECTBUTHCS TOJBKO IPH 3a4aTHH peOeHKa B cilyyae BTOPOH
napbl, KOrja MaTh U OTEL T€TEPO3UTOThI. 3aIUIIEM CXEMY CKPEILMBAHNUS:

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

OueBHIHO, UTO TEpBasi CyNpyKecKas Mapa NpeTeHI0BaTh Ha 3TOT0 peOeHKa HE MOXKET, T. K. y
Hee MOryT ObITh JeTH TosbKo co II u Il rpynnamu kpoBu:

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

OrtBer. PeGeHOK pUHAIEKUT BTOPOIl ape Cynpyros.

3ananme 28. 3agaya Ne 3. Ompenenurte cpeJHHI pa3Mep JIMCTOYKOB y OeJoro Kiesepa,
MOJIyUEHHOT0 OT CKpPEIIMBAaHUSA TE€TOPO3UTOTHBIX pacTeHuil ¢ maucroukamu 10 u 7 MM
COOTBETCTBEHHO.

Pemenne. OnpenensieM reHOTUIIBI U 3aIIUCHIBAEM CKpEIIUBAHUE:

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

Ortger. [lonydyeHo 4 Tuna (eHOTHIIOB M T€HOTUIIOB B PABHBIX COOTHOMIEHUsX. V3 HUX ans
NepBoro OyJeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeIHUI pa3Mep JIMCTOUKOB 18 MM).

3ananue 29. 3agaua Ne 4. [Ipoananm3upyiiTe XapakTep nepeaavyd PerecCHBHOTO, YaCTHYHO
CIIETIJICHHOTO C MOJIOM, HACJIEICTBEHHOT0 3a00JIeBaHUsI OT MaTepH K MOTOMKaM.

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

OrtBert. bonesns nepepaercs oT MaTepu yepes JeTeil U MPOsIBISIETCS TOJIBKO Y BHYUEK.

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

Ortser:
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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.

6.1. OcHOBHEBIE H3IAHHUA
1. Axwmenosa, T. U. buonorus : yue6noe nocodbue / T. . Axmenosa. - Mocksa : PI'VII,

2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekcr : amekrtponHbii. - URL:
https://znanium.ru/catalog/product/1689573 (marta o6pamenus: 05.06.2024). — Pexum
A0CTYyIIa: IO IMOATIIMCKE.

2. Anpgpeesa, T. A. buonorus : yue6Hoe mocobue / T.A. AnnpeeBa. — Mocksa : PUOP :
NHOPA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Tekcr : anextponHsIit. - URL:
https://znanium.ru/catalog/product/1209230 (mata obpamenus: 05.06.2024). — Pexxum
JIOCTYTA: 110 MOATHCKE.

6.2. JlonmoJTHUTEIbHbI€ HCTOYHUKH
1. Konecuukos, C. U., buonorus : yue6nuk / C. U. KonecunkoB. — Mocksa : KnoPyc,

2022. — 257 c¢. — ISBN 978-5-406-09351-1. — URL: https://book.ru/book/943043
(mara oopamenust: 05.06.2024). — TeKcT : 2IEKTPOHHBIH.

2. MamownTos, C. I'., O6mias 6uonorus : yueOnuk / C. I'. MamonToB, B. b. 3axapoB. —
Mocksa : KnoPyc, 2025. — 323 c. — ISBN 978-5-406-14516-6. — URL:
https://book.ru/book/957430
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