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1.0BIIAS XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI JUCITATLIAHBI

BHOJIOIrus
1.1 MecTo AUCHUILUINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMBbl:
VYuebHas JAUCLUIUIMHA «buonorus» SABJISETCA o0s13aTeNbHON YaCThIO

00111€00pa30BaTENBHOTO UKJIA OCHOBHOM MpodeccHoHaNbHOM 00pa30oBaTeIbHON MPOTrPaMMBI O
crieliaibHOCTH 10 crienranbHocTu 40.02.01 Ilpaso u opzanuzayus couuanbno2o odecneyenus

Pabouas mporpamMma aucummiiuHbel paszpabortana B coorBerctBuM ¢ PI'OC cpennero
obmero o6pazoBanus ¢ yderom DPI'OC CIIO mo cneumansHoctd 40.02.01 Ilpaso u
OP2AHU3AUUA COUUAILHO20 0Decneyuenus

Jucnunnuna HanpasieHa Ha popmupoBanue OK 1o cnennanbHOCTH:

Koo Haumenosanue komnemenyuu
KOMHemeHyuu
OK-2 OpraHu3oBBIBaTh COOCTBEHHYIO JIEATEIBHOCTh, BBIOMpATh THUIIOBBIE METOIBI M
CIOoCOOBI BBITIOMHEHHS MPOGECCHOHANBHBIX 33134, OIEHUBAaTh MX 3(PQPEKTUBHOCTH H
KAYeCTBO
OK-4 OCyIIeCTBIATE TMOMCK W HCIOJNb30BaHWE HWH(POpMAIMK, HEOOXOAMMOMW s

3G (GEKTUBHOTO BBHIMOTHEHUSI MPOQECCUOHANBHBIX 3a7ad, MPOPECCHOHAILHOTO H
JMYHOCTHOTO Pa3BUTHS

OK-6 Paborate B KoOIeKTHMBE © KoMaHAe, J(PQPEKTUBHO OOIMIATECS C KOJUIETaMH,
PYKOBOJCTBOM, MOTPEOUTEIIMU

1.2. He.]'ll/l H INIAHUPYEMBIC PE3YJbTAThI 0CBOCHUSA TUCHUIIIMHBI:

Heab: dbopMupoBaHue y CTYIEHTOB MPEACTABICHUS O CTPYKTYpHO-(PYHKIIMOHATBHON
OpraHU3aIlMy KUBBIX CHUCTEM Pa3HOTO paHra KaKk OCHOBBI MPHUHSTHS PEHICHUN B OTHOILIECHUU
00BEKTOB )KMBOW IPUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYAIIHSIX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOCHUSI, MHOTOOOpa3Hsi U OCOOEHHOCTEH KUBBIX CHCTEM
pa3HOTO YPOBHSI OpraHU3allMH, 3aKOHOMEPHOCTEH MPOTEeKaHUs OMOJOTMYECKHX MPOIECCOB U
ABJICHUM B OKpYXarolled cpeae, LEJOCTHOW HayyHOW KapTHUHBI MHpaA, B3aUMOCBSI3H H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS ONPEIENSITh KUBbIE OOBEKTHI B MPHUPOJIEC; IPOBOJUTH HAOMIOACHUS 32
OKOCMCTEMaMM  JJIS  BBISIBIIGHUS ~ €CTECTBEHHBIX UM AHTPOIOTCHHBIX  M3MEHEHUH,
WHTEPIPETUPOBATH PE3YIbTAaThl HAOTIOACHUIH,

3) chopmMupoBaTh HABBIKK MTPOBEACHUS IPOCTEUITUX OUOTOTHYECKUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUM ¢ COONIOACHHEM TIpaBHJI 0E30MacHOTO OOpaiieHuss ¢ O0O0beKTaMHu U
00opyI0BaHUEM;

4) pa3BUTh YMEHHs HCIOIB30BaTh HHPOPMAIMIO OHOJIOTHYECKOTO XapakTepa Hu3
Pa3TUYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3HPOBATH IOCIEACTBUS CBOCU MACSITENBHOCTH IIO
OTHOIIICHUIO K OKPYXKAIOIIEH cpejie, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH M COONIOJATH
Mephl TPOPUIAKTUKY 3a00I€BaHUH.

6) chopmupoBaTh NOHMMAaHHE 3HAYUMOCTH JIOCTHKEHUN OHOJOTHYECKOW HAyKd U
TEXHOJIOTHI B MPaKTUYECKOW ACSITENbHOCTH YeNIOBEKA, PA3BUTHUH COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.

1.3 Ilnmanupyemble pe3yJbTaThbl OCBOEHHUsI 001Ie00PA30BATENbHOI AUCHUILUINHBI B

coorBeTrcTBHHU ¢ PI'OC COO
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O0mue (IMYHOCTHBIE M MeTaNpeAMeTHbIE) pe3yJbTaThl 00y4YeHMs :

B yacTu Tpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0II0O0HE;

- TOTOBHOCTh K AaKTHBHOW JEATEIHHOCTH TEXHOJOTMYECKOW WM COIMAIBHOW HAmpaBlICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMOJHATH — TaKYIO
JIeITEIbHOCTD;

- HHTEPEC K pa3InuHbIM cepam nmpodecCHOHATBHOMN NeITeIbHOCTH,

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:

a) 6a30BBIC JJOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITENhHO (HOPMYNIMPOBATh W aKTyaIM3HpPOBaTH NPOOJIEMy, paccMaTpuBaTh c€
BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIICCTBCHHBIN MPHU3HAK WJIM OCHOBAHUS IS CPaBHEHHS, KJIACCU(PUKALNNU H
0000111eHN;

- OIIPEICIIATh LEH JISATSIIbHOCTH, 33/1aBaTh TapaMEeTPhl M KPUTCPUH UX JTOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX;

- BHOCHTH KOPPEKTHUBHI B JESTECIHHOCTH, OIEHUBATH COOTBETCTBHE pE3YJIHTATOB IIEIISIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

- pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX MPOOIEM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

- BJIQJIETh HABBIKAMHU YYE€OHO-HMCCIICIOBATEIIbCKOW M TPOCKTHOM JEATEIhHOCTH, HABBIKAMHU
paspenieHus mpooIem;

- BBISIBIISITH IPUYUHHO-CJIC/ICTBEHHBIC CBS3H M AKTYaIM3UPOBATH 33]1a9y, BBIIBUTATh TUIIOTE3Y €€
pelleHus, HaXOIUTh apryMEHTHI Ul I0Ka3aTeIbCTBA CBOUX YTBEPKACHUMN, 3a/1aBaTh apaMeTphbl
U KPUTEPUU PEIICHHSI,

- QaHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PEIICHUS 3a/1a4i PE3yNbTaThl, KPUTUYECKU OI[EHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBHSIX;

- YMETh NMEPEHOCUTH 3HAHUS B MTO3HABATENIBbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

- BBIZIBUTATh HOBBIE UJI€H, TIPEIaraTh OPUTUHAIBHBIE TIOXObl U PEIICHHUS,

- CIIOCOOHOCTh UX HCIIOJIb30BAHUS B T03HABATEIBHON M COLUAIIBHOM MPAKTHUKE

B o6.1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

- chOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO HAa JHUAlOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W UYUTATENbCKOW KYIbTYpPhl KaK CpeICTBAa B3aUMOJACHCTBUS
MEXTy JIFOJIbMU U TIO3HAHUS MUPA;

- OCO3HAHHWE IIEHHOCTH HAYYHOW JesTeNbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOCKTHYIO H
HCCIICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

Osgi1ajieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUSIMHU:

B) paboTa ¢ uHpopmaIuei:

- BJIQ/ICTh HaBBIKAMH MOJIYYeHUS WH(POPMAIIMU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIILHO
OCYIIECTBIIATh TOWCK, aHAJU3, CUCTEMATHU3AIMI0 W HHTEPIPETAIUI0 WHPOPMAIIUU PA3ITHIHBIX
BUJIOB U (DOPM TMpeICTaBICHHUS;

- cO37aBaTh TEKCTHI B Pa3IMYHBIX (hopMarax ¢ y4eTOM Ha3HAuYeHUs WHQPOPMAIUU W IICJICBOU
ayJUTOPUH, BBIOUPAs ONTUMAIEHYIO (JOPMY MPEACTABICHUS U BU3yalu3alliuu;

- OIICHUBATh JOCTOBEPHOCTH, JICTHTHMHOCTh WH(POPMAIIUU, €€ COOTBETCTBHE IPABOBBIM H
MOpPaTbHO-ITHUYECKUM HOPMaM;
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- WCIIOJIb30BaTh CPENCTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 3a/lad C COOII0JieHHeM TpeOoBaHUM
OPrOHOMUKH, TEXHUKUA OE30MaCHOCTH, TUTHECHBI, PECYPCOCOCPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHMSI M 3alUTHl HH(OpMaNUU, HHHOPMAITMOHHON 0e30MacHOCTH
JUYHOCTH

- TOTOBHOCTbh K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTA U CAMOOTPEIETICHUIO;

-OBJIa/ICHHE HaBBIKAMH Y4eOHO-HCCIIE0BATEIHCKOM, MPOSKTHON M COIMAILHOM IEeSATETHbHOCTH;
OBiaieHHe YHHBEPCAJIbHBIMHA KOMMYHUKATHBHBIMU J1€CTBUAMM:

0) coBMECTHasl I€SITEIbHOCT:

- IOHUMATh U UCIOJIB30BaTh MPEUMYILECTBA KOMaHAHON 1 UHIUBUAYATbHON PaOOTHI;

- IIPUHUMATh LEIU COBMECTHOMW JESATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUS
0 €€ JOCTWKEHUIO: COCTaBJIATh IUJIAH JCHCTBUN, pacupenessiTb poJId C YYETOM MHEHUU
YYaCTHUKOB 00CYKIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

- KOOPAMHHPOBaTh U BBIIOJHATH pPa0OTy B YCIOBUSX pPEATbHOT0, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATH MO3UTHUBHOE CTPATETUYECKOE MOBEJICHUE B PA3IUYHBIX CUTYalLUsX, IPOSIBISATh
TBOPYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU JACHCTBHAMM:

T') IpUHATHE ce0s U IPYTHX JIIOCH:

- IPUHUMATh MOTHUBBI U apTyYMEHTHI IPYTUX JIFOAEH MPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIFOJIEH HA OMIUOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa

B 06.1acTH 3K0710rH4Y€CKOT0 BOCIUTAHMS S

- copMHpPOBAHHOCTH  SKOJOTHYECKOW KYNbTYpbl, TOHHMaHWE BIUSHHUS  COLMAIBHO-
SKOHOMHMYECKHX IMPOILECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
II00aFHOTO XapaKkTepa IKOIOTUYECKUX MpolieMm;

- IUTAHUPOBAHUE U OCYLIECTBJICHUE JICVCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE 3HAHUA LEer
YCTOMYMBOI'O Pa3BUTHS YETIOBEUYECTBA;

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAIOIIEH Cpeae;

- YMEHHE TIPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJOTHUYECKHE MOCIEACTBUS MPEIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATD UX;

- pacCLIMPEHUE ONBITA IEATEIBHOCTH dKOJIOTMYECKOW HAIPaBIEHHOCTH;

- OBJIJICHUE HAaBbIKAMH Y4EOHO-HUCCIIEA0BATEIbCKOM, MPOEKTHON U COIIMAIbHON e TEIbHOCTH

JucnuiimHapHble (IpeAMeTHbIEe) pe3yJIbTaThl 00y4eHHs

- c(OPMHUPOBAHHOCTh 3HAHWUH O MECTE W POJM OWOJIOTHMH B CHCTEME HAyYHOTO 3HAHUS;
(YHKITMOHATBLHOW TPaMOTHOCTH YeJIOBEKa JUISl PEIICHUS )KU3HEHHBIX TIPOOJIeM;

- chOpPMUPOBAHHOCTh ~ YMEHHS  pPACKpbIBaTh  COJIEpP)KaHWE  OCHOBOIIOJIATAFOIINX
OMOJIOTUYECKMX TEPMUHOB W TIOHSATHH: JXU3Hb, KJICTKA, TKaHb, OpraH, OpPraHWU3M, BU],
MOMYJISIIINSL, KOCHUCTEMa, OUOIIeHO03, Ouocdepa; merabonusM (0OMEH BEIEeCTB U MpEeBpalleHUE
HHEPIuun), roMeocras (camoperynsuus), OMocuHTe3 Oenka, CTPYKTYpHash OpraHu3allusl >KHUBBIX
CHCTEM, JTUCKPETHOCTD, CaMOPETYJISIIHS, CaMOBOCITPOU3BE/ICHUC (penpoayKIHs),
HACJIEICTBEHHOCTh, HW3MEHYHBOCTh, JHEPrO3aBUCHUMOCTh, POCT M pa3BUTHE, YpPOBHEBAas
OpTaHH3aIHS;
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— chOpPMUPOBAHHOCTh ~ yYMEHHSI  pPACKpbIBaTh  COJIEpPKaHHWE  OCHOBOIIOJIATAFOIINX
OMOJIOTMYECKUX TEOPHUM U TUMOTE3: KJIETOYHOMU, XPOMOCOMHOM, MYTAlIMOHHOM, YBOJIFOIMOHHOM,
MIPOUCXO0KICHUS )KU3HU U YEJIOBEKa;

— c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIMOJIATAIONME OMOIOTHIECKIE 3aKOHBI U
3akoHomepHoctu (I. Mengens, T. Moprana, H.1. Basunosa, 3. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuiibl UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

— NpuOOpeTeHHue OmbITa MPUMEHEHHUS OCHOBHBIX METOJOB HAy4yHOTO IO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBIICHUM;
OpraHu3aIy U MPOBEACHUS OMOIOTUYECKOTO SKCIIEPUMEHTA, BHIABHUKCHUS TUIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIY HCCICIYeMbIMU BEIMYMHAMH, OOBSICHCHHS MONYyYEHHBIX PE3YyJIbTaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIH30BAaHMEM HAyUHBIX MOHITHI, TEOPHIl U 3aKOHOB;

- c(OpPMUPOBAHHOCTh YMEHHUS BBIICTATH CYIICCTBCHHBIC NPHU3HAKH BHUPYCOB, KIIETOK
MPOKAPUOT M  OYKAPUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOreoleHO30B U JIKOCHCTEM; OCOOEHHOCTH IMPOLIECCOB OOMEHa BEIIECTB U IPEBpAIEHUS
SHEPTrUM B KJETKe, (OTOCHUHTE3a, IJIACTUYECKOTO M SHEPreTHUUECKOro OoOMeHa, XEMOCHHTE3a,
MHUTO33, M€i03a, OIUIOJOTBOPEHHUS, PA3BUTHUS U PA3MHOMKEHUSA, WHAMBUAYAIbHOTO Pa3BUTHUS
opranm3Ma  (OHTOTeHe3a), OOpbOBI  3a  CYIIECTBOBAaHME, €CTECTBEHHOrOo  0TOOpa,
BUJI000pa30BaHus, MIPUCIIOCOOICHHOCTH OPraHU3MOB K cpejie 0OUTaHusl, BIUSHUS KOMIOHEHTOB
HKOCHUCTEM, AHTPONOTECHHBIX HW3MEHEHHH B HKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOopoTa
BEIIECTB U MpeBpalleHe SHepruu B buocdepe;

- chOPMUPOBAHHOCTh ~ yYMEHHS ~ peliarh  OHWOJOTMYECKHe  3aJadd,  COCTaBISTh
TEHOTHUITMYECKUE CXEMbl CKpPEUIMBAaHUS [UJIi Pa3HBIX THUIIOB HACJIEIOBAHUS IPU3HAKOB Y
OpPraHU3MOB, COCTABIIATH CXEMbI MIEPEHOCA BEUIECTB M SHEPrUU B dKocHucTeMax (LeNH MUTaHus,
MUIIEBbIE CETH) ;

— c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUECKH OIEHHBATh HHQPOPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaNUM, HAYYHO-TIOMYJISIPHBIE MaTepHUaibl); HHTEPIPETUPOBATH ATHUYECKUE
ACTMEKThl COBPEMEHHBIX MCCIIeIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOIOTHH;, pacCMaTpUBAaTh
r100aMbHBIE IKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

- c(hOPMUPOBAHHOCTh YMEHHMM CO37aBaTh COOCTBEHHBIE THUCHMEHHBIE W  YCTHBIC
COOOIIEHUSI Ha OCHOBE OMOJOTMYECKON WH(OpMAIMK U3 HECKOJbKHX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN anmnapat OMOJOTHH;

- npuoOpeTeHne OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB HAyYHOTO IO3HAHUS,
UCIIONIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHu3aIMu ¥ IPOBEICHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BHIIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCHUMOCTH MEXIY HCCIENYeMBbIMU BEIWYMHAMH, OOBSCHEHHS TMOJNYUYEHHBIX PE3yIbTaTOB U
(bopMyTUPOBaHUS BBIBOJIOB C MCIIOIH30BAHUEM HAYYHBIX TTOHSITHH, TECOPUH U 3aKOHOB;

— chOpPMUPOBAHHOCTh YMEHHUS TIPUMEHATh TONy4YeHHBbIE 3HAaHUA Ui OOBSICHEHUS
OMOJIOTUYECKHX MPOLIECCOB U SIBICHUM, JUIS MPUHATUS MPAKTHUECKUX PEIICHUI B TOBCEIHEBHOM
KHU3HH C [IETTBI0 00ecTiedeHus1 0€30MaCHOCTH CBOETO 3/I0POBbSI M 37I0POBbS OKPYKAFOIINX JIFOJICH,
cOONIOACHHsI 3JI0POBOTO O0pa3a KU3HU, HOPM TPaMOTHOTO TIOBEJIEHHS B OKpYKaromei
MPUPOTHON cpejie; MOHMMaHWe HEOOXOJAMMOCTH HCIOJIb30BAaHUS JTOCTHKEHUN COBPEMEHHOMN
OMONOTUM ¥ OMOTEXHOJOTHH 71l palliOHATEHOTO MPUPOAOIOIE30BAHNUS.



PryTuc
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YYPEXIEHME BbICHIET'O OBPA30BAHVIA
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CMK
PIYTUC

Auem 7

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIUILIMHBI

2.1. O6beM AUCHUILVINHBI U BUJbI Y4eOHOH padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 48
B T.4.

OcHOBHOeE cojlep:KaHHe

TEOopeTHYecKoe 00yueHue 32
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKAHUEC 2
NPaKTUYECKUE 3aHATHS 16
B T.4. IPO(eCCHOHATTLHO-OPUEHTUPOBAHHOE COIepKaHue B (popme 6
NPAaKTUYECKOTO 3aHATHSA

n1abopaTopHbIC 3aHATH 2
IIpomeskyTounas arrecrauus (Aud. 3a4er) 1 cem




2.2. TemaTn4eckui IJIaH 1 coaecpikaHe NUCHUIJIUHBI

HaumenoBanme pa3jaesioB
H TeM

Conep:kanue y4yeOHOro Mmarepuasa (0CHOBHOE M MPOdeccuoHAIbLHO-
OPHEHTHPOBAHHOE), JIA0OPATOPHbIE H MPAKTUYECKHE 3AHATHS

O0nLeM
4acoB

DopMupyeMble
KOMIIeTeHIIH

1

2

4

Pasnen 1. Kierka — cTpyKTy

HO-(PYHKIHOHAJILHAS €IMHHUIIA }KUBOT'0

OK-02

Tema 1.1.

OcHoBHOE CoICpPKaHuE

buoJsiorus kak Hayka.

TeopeaneCKoe oﬁyqelme:

0,5

O0mas xapakrepucTuka
JKU3HH

CoBpeMeHHbIE OTpacau OUONIOrnuecKux 3HaHuil. CBs3b OMOJIOTUU C IPYTUMH HayKaMu:
ouoxumusi, Onodusuka, OnoHuka, renoreorpadus u ap. Poias u mecto Guonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4YHOI KapTUHBI MUpa. Y POBHH OpraHU3aIlUU )KUBON
matepun. O0MIas XapaKTepUCTHUKA KU3HU, CBOMCTBA KHUBBIX CUCTEM. X UMUYECCKHI COCTaB
KJIETOK

Tema 1.2.

OCHOBHOe co/Iep:KaHue

CTpykrypHoO-

TeopeTuquKoe oﬁyqelme:

0,5

OK -02

(pyHxkuuoHaIbHAA
OpPraHMu3auMs KJIETOK

Knerounas reopust (T. [lIBann, M. lIneiinen, P. BupxoB). OCHOBHBIE MONTOXKEHHS
COBPEMEHHOM KJIETOYHOM TeOpUH. THUIBI KIIETOYHOW OpPraHU3alUu: IPOKAPHUOTUYECKUN U
syKapuoTHuecKnid. OHOKJIETOYHBIE U MHOTOKJIETOUHBIE Opranu3Mel. CTpoeHne
MpOKapuoTHYeCKOM KkineTku. CTpoeHne sykapuoTuueckoil kinetku. Hekierounslie hopmbl
KHU3HU (BUPYCHI, OakTepuodarm)

OK - 04

JlaGopaTopHuble 3ansaTus 1:

[TproOperenue onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOITMPOBAHUS MPH BBITIOJTHEHUHT
1a00paTOPHBIX PabOT:
JlaboparopHas
1. JlaGoparopHas paboTta «CTpoeHHE KIETKU (pacTeHusl, )KUBOTHBIE, TPUOBI) U
KJICTOYHBIC BKITIOYCHUS (KpaxMai, KapOTHHOUIBI, XJIOPOTIIIACThI, XPOMOTLIACTHI )»
[ToaroroBka MUKponpenapaToB, HAOIIOIEHUE ¢ IOMOIIBI0 MUKPOCKOTIA, BBISIBIICHUE
pa3IuYmii MEXy N3y4aeMbIMH 00BEKTaMH, (POPMYITHPOBAHNE BHIBOJIOB

IIpakTHYecKkHe 3aHATHA:

IT 1: Bupycusie u 6akTepuanbHbie 3a00aeBanust. OOIMe TPUHITUIBI UCTIOTH30BAHMS




PryTuc

DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
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«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 9

JIeKapCTBEHHBIX BemecTB. OcOOEHHOCTH MpUMEHEeHHs aHTHONOTUKOB. [IpencraBnenne
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalMel, TOATOTOBIEHHBIX [0 NEPEYHI0O HCTOYHUKOB,
PEKOMEHIOBAaHHBIX IIPENOAABATEIIEM

Tema 1.3. CTpyKTYypHO-

OCHOBHOe co/Iep:KaHue

(pyHKUMOHAJIbHBIE TeopeTnueckoe odyueHnue: 0,5 OK -02
(axTopsl XpomocomHast Teopust T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op KIJIETOK,
HaCJICACTBEHHOCTH TOMOJIOTHYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOWIHBINA U IUTIIOUTHBIA HAOOD.
Hyxnennoseie kuciotsl: JIHK, PHK HaxoxaeHne B KIETKE, HX CTPOCHHE U (YHKITUH.
MarpuuHsble IpoLecchl B KIETKe: perIuKalus, OMoCUHTe3 OelKa, pernapanus.
I'eneTryeckuii KOJ U €ro CBOMCTBA
IIpakTHYeckHne 3aHATHA: 2
I1.2: Pemenue 3a1a4 Ha onpeesieHne 0CIEA0BaTEIbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B
HOpPME U B CIlIy4ae U3MEHEHUs N0CIIe10BaTeIbHOCTH HyKiIeotunos JJHK
Tema 1.4. OcHoBHoOe coep:kaHue OK -02
OO0MeH BelecTB u Teopernueckoe o0yueHue: 0,5
npeBpalieHne JHePrum B [TonsiTe MeTab0aM3M. ACCUMUIISIUS U TUCCUMMIIALINS — IBE CTOPOHBI MeTaboIM3Ma.
KJIETKe Tumnbl oOMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpodHBINA, a3pOOHBIN U aHAIPOOHBIH.
[Tnactnyeckuit oomeH. @oTocuHTE3. XEMOCHUHTES
Tema 1.5. 7JKnzHeHHBIH OcHoBHOE coaepKaHue OK - 02
HUKJ KJ1eTkH. MuTo3. Teopernyeckoe 00yueHne: 1 OK - 04
Meiio3 Knerounslii MKJI, €ro nepuobl. MUTo3, €ro CTaauu U MPOUCXOASIINE TPOLIECCHI.
buonornyeckoe 3Hauenre mutosa. Meio3 u ero craauu. [loBenenre XxpoMocoM B MENO3€E.
Kpoccunrosep. bruonornuecknii cMbIca Meno03a
Pa3nes 2. Ctpoenue u yHKIIMHM OPraHu3Ma 6
Tema 2.1. CTpoenue OcCHOBHOe co/iep:KaHue OK - 02
OpraHm3ma Teopernueckoe o0yueHune: 0,5 OK - 04
MHoroxieTo4yHble OpraHu3Mbl. B3anMocBsI3b OpraHoB U CUCTEMBI OPIaHOB B
MHOT'OKJIETOYHOM OpraHusme. ['oMeocTas opraHnuszMa u €ro nojaepKaHue B IIpoLecce
JKU3HEJESATEIIbHOCTH
Tema 2.2. OcHoBHoOe coep:kaHne OK - 02




DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
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®opMbI pa3MHOKEHHSA Teopernueckoe o0yueHnue: 0,5
OPraHU3MOB ®dopmbl pa3MHOXKEHUS OpraHn3MoB. becrosoe u nosnoBoe pasmMHoxxkeHue. Buasl 6ecrionoro

pasmHoxeHus. [lonoBoe pasmHokenue. ['ameTorenes y »uBoTHbIX. CriepmMaToreHes u

ooreHe3. CTpoeHue nonoBbIX Ki1eToK. OmIo10TBOpeHne
Tema 2.3. OcHOBHOE co/iepxaHue OK -02
OHTOreHe3 pacTeHui, Teopernueckoe o0yueHnue: 0,5 OK -04
“KHBOTHBIX H YeJIOBeKa WNuauBuyaibHOE Pa3BUTHE OPTaHU3MOB. DMOPUOTEHE3 U €ro CTaANU.

[ToctamOpuonanbHbIi nepuoa. Ctaauu nocTaIMOPUOHAIBHOIO PA3BUTHS Y )KMUBOTHBIX U

yesnoBeka. [Ipsmoe u Henpsimoe pa3ButHe. buonornueckoe ctapenue u cMepTb. OHTOreHe3

pacTeHui
Tema 2.4. OcCHOBHOe co/Iep:KaHue OK -02
3akoHOMepHOCTH Teopernueckoe odyueHue: 0,5 OK - 04
HacJIeI0BaHUSs OcCHOBHBIE IOHATHUS T€HETUKU. 3aKOHOMEPHOCTH 00pa3zoBaHus raMeT. 3akonsl ['. Mennens

(MOHOTHOPHIHOE M MTOJUTHOPUAHOE CKpeInBaHue). B3anmopaelicTBue reHoB

IIpakTHYecKHe 3aHATHSA: 1

I1 3. Pemenune 3a1a4 Ha onpeieieHue BEPOATHOCTH BOSHUKHOBEHHSI HACIIEICTBEHHBIX

IPU3HAKOB IPU MOHO-, T-, TOJUTHOPUIHOM U aHATM3UPYIOLIEM CKpEIMBaHUH,

COCTaBJIEHUE TeHOTHITMYECKUX CXEM CKpPEIINBaHUS
Tema 2.5. CueniieHHoe OcHoOBHOE coiepxaHue
HacjiefoBanue npusHakoB | Teoperuyeckoe odyueHue: 0,5 OK -02

3akonsl T. Moprana. CueruieHHOe HacieI0BaHHe TeHOB, HApYIICHHE CICTICHHS.

HacnenoBaHue NpU3HAKOB, CLEIUIEHHBIX C OJIOM

IIpakTHyecKue 3aHATHA: 1

IT 4. Pemenue 3a7a4 Ha onpeielieHue BEPOITHOCTH BO3HUKHOBEHHSI HACIIECTBEHHBIX

NIPU3HAKOB TP CIIETUICHHOM HaclIeIOBaHUH, COCTABIICHHE TEHOTHITMIECKUX CXEM

CKpEeIMBaHUs
Tema 2.6. OcCHOBHOe co/iep:KaHue
3aKoHOMEpHOCTH Teopernueckoe o0yueHune: 0,5 OK-02
U3MEHYHUBOCTH M3MeHunBOCTh MPU3HAKOB. BHJIbI N3MEHUYMBOCTH: HACIEICTBEHHAS U HEHACIIECTBEHHAS. OK - 04

3aKOH rOMOJIOTMUECKUX PsAJI0B B HacieacTBeHHo usmeHunsocty (H.M. BaBuios).
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MyTranuonHas TeoOpys U3MEHYMBOCTHU. BUabl MyTaluii 1 IPUYHUHBI UX BOSHUKHOBCHMSL.
KapuoTun yenoseka. Hacnenctennslie 3a00neBanus yesnoBeka. ['eHHbIe 1 XpOMOCOMHBIE
0oJ1e3HH YenoBeKa. bone3Hu ¢ HacIeACTBEHHOM MPEpacoIOKEHHOCTbIO. 3HAYCHHE
MEIUIUHCKON T€HETUKH B IPEJOTBPALCHUN U JICUEHUH FeHETUYECKUX 3a00J1eBaHUN
4eJI0BEKa

IIpakTH4yeckue 3aHATHS:

I1 5.Pemenue 3a1a4 Ha onpeeIeHUE TUIIA MyTALlUU IIPY Iepeadye HacIeICTBEHHbBIX
IPU3HAKOB, COCTABJICHUE T€HOTUIIMYECKUX CXEM CKPELMBaHMsI

Paznen 3. Teopusi 3BoIIOIIMHU

Tema 3.1. UcTopus OcHoBHoOe coep:kaHue OK - 02
IBOJIIOIITOHHOI0 YYeHMSI. Teopernueckoe o0yyeHune: OK-04
Mukpo3Bosonus I[TepBrie sBomonmonnsie Kouuenyu (K.b. Jlamapk, XK.JI. Broddon). DBomronronHas

teopust Y. [lapBuna. CuHTETHUYECKAsE TEOPUS SBOIIOIMU M €€ OCHOBHBIC TOJIOKEHHS.

MI/IKPOC‘)BOJ’IIOLII/I?I. HOHYJUIIII/UI KaK 3JIEMCHTAapHasA €AWHHIA 5BOJJIIOLUHA. I'eneTnueckue

OCHOBBI HBOJIOLUH. DJIeMEHTapHbIe (PaKTOpsI 3BONIOLUH. EcTecTBEeHHBIN 0TOOp —

HaINpaBJSIOMMH (hakTop ’Bomonun. BunoobpasoBanue kKak pe3yiabTaT MUKPO3BOIIOLIH
Tema 3.2. OcHoBHoOe coiep:kaHue OK - 02
MakposBoaonus. Teopernueckoe o0y4ueHune: OK - 04
Bo3uukHoBenune u MakposBomonus. @opMbl 1 OCHOBHbIE HanpaBiieHus: Makpossoronuu (A.H. Ceseprios).
pasuTHe ku3HH Ha 3emue | [Tytu nocTrmxeHus duonorundeckoro nporpecca. CoxpaneHue 6uopasHoobpasus Ha 3emie.

I'mmioTe3sl n TCOPHHU BOSHUKHOBCHUA KU3HU HA 3emie. [logsinenne IMEPBLIX KICTOK U UX

somonus. [Ipokapuors! u sykapuoTsl. [Iporcxox1eHre MHOTOKIETOUHBIX OPTaHU3MOB.

Bo3HUKHOBEHNE OCHOBHBIX IIAPCTB AYKAPUOT
Tema 3.3. OcHoBHoOe cojepKaHue OK - 02
IIponcxoxaenuneyenosexa | Teoperuueckoe odyueHue: OK-04
— aHTpONoOreHe3 AnTponosorus — Hayka o 4eioBeke. Cucremarndeckoe HoIokeHne yenoBeka. CXoACcTBO U

OTJINYHS YEI0BEKA C JXKMBOTHBIMU. OCHOBHEIC CTaluu aHTPOIIOTCHE3a. 3BO.IIIOI_II/I}I
COBPEMECHHOTI'O YCIIOBEKA.
YenoBeueckue pachl 1 UX CAUHCTBO. BpeMH W IIYTU PaCCCIICHU YCJIOBCKA 110 IJIAHCTC.
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| [Ipucroco0aeHHOCTh YesIOBeKa K Pa3HbIM YCIOBUSIM CPEbI

Pazpen 4. Ixoaorus

TeMma 4.1. DKoJIornuecKne
(¢akTopbI U cpeabl KU3ZHU

OcHoBHoOe coep:kaHue

TeopeaneCRoe oﬁyqe}me:

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAS, HA3EMHO-BO3/IYIIIHAS, TOYBEHHAS,
BHYTpHOpraHu3MeHHasi. DU3NKO-XUMHUECKHUE OCOOCHHOCTHU Cpel OOUTaHHS OPTaHU3MOB.
[Ipucnioco0aeHus: OpraHu3MOB K )KU3HH B Pa3HBIX cpeaax. [loHsTHe 3K0Imornueckoro
¢axTopa. Knaccudukarus skonorndeckux paxtopos. [Ipasmino munumyma tO. Jlnbuxa.
3axoHn TonepantHocTH B. llendopna

OK -02
OK-06
OK- 04

Tema 4.2. [lonyasiuus,
CO00IIEeCTBA, IKOCHCTEMBI

OcHoBHOE CoICpPKaHuE

TeopeTnueckoe odyueHue:

DKoJoruyeckasi XapakTeprUCTUKa BUJA U MOMYJISALUN. DKOJIOTHYECKas: HUILA BUA.
DKoJoruveckue xapakTepucTuku nomynsanuu. CoobiiecTBa u 3kocucTeMsl. bruorieHos u
ero cTpykrypa. CBsi3u MexX1y opranu3smMamu B OuoreHose. CTpyKTypHbIE KOMIIOHEHTBI
DKOCUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, peAyLIeHTbl. KpyroBopoT BelecTB U MOTOK
SHEpruM B 3kocucreme. Tpoduueckue ypoBHH

IlpakTHYeckHe 3aHATHIA:

IT 6. Tpoduueckue nenu u cetu. OCHOBHBIE TTOKA3aTeNN YKOCUCTEMBI. buomacca u
MPOIYKIHSI. DKOIOTUYECKUE MHUPAMUIbI YHcel, OnoMacchl u sHepruu. [IpaBuio nupamuab
SHEPTUH.

Pelenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 110 IEPEHOCY BEIIECTBA U
SHEPTUU B IKOCHCTEMAX C COCTABJICHUE TPOUUECKHX IeTIel U TupamMu] OMOMacChl U
SHEPIrUu

OK - 02
OK-06

Tema 4.3. buocdepa -
rjaodajabHas
JKO0JIOrHYeCcKasi CHCTeMA

OcHoBHOE coep:kaHue

Teopernyeckoe o0yueHue:

Buocdepa — xuBas ob6onouka 3emnu. Pa3surue npeacrasienuit o buocdepe B Tpynax B.1.
Bepnanckoro. O6iactu 6nocdeps! u ee KoMIoHEHTHI. JKuBoe BemecTBo 6nochepsl u ero
byHKINN.

3aKOHOMEPHOCTH cymecTBoBaHus ornocdeprl. OcodeHHOCTH Orocdephl Kak rao0ambpHON
sKocucTeMbl. JlnHaMuueckoe paBHoBecue B 6nocgepe. KpyroBopoTsl BemiecTB 1

OK -02
OK-06
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OMOTreOXMMHUYECKUE IUKIBL. | 106aIbHbIE SKOIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH

Tema 4.4. Bausinue

OCHOBHOe co/Iep:KaHue

aHTPONOreHHLIX (pakTOpOB | TeopeTnyeckoe o0yueHue: OK - 02
Ha Ouocepy AHTpOTIOreHHbIE BO3/ICHCTBHS Ha Onocdepy. 3arps3HeHns KaK BUJ aHTPOIIOTE€HHOTO OK - 04
BO3JICUCTBUS. AHTPOIIOTCHHBIC BO3/IeCcTBHS Ha aTMocdepy. BosnelictBus Ha rumpocdepy. OK-06
BosneiictBust Ha uTOcdepy. AHTPOIIOTEHHBIE BO3ICHCTBUS HA OMOTHYECKUE COOOIIECTBA.
VYriyOneHHO N3Y4aroTCsl OTXObI, CBSI3aHHBIE C OMPEeICHHOM
npodeccreil/cnennanbHOCTHIO
IIpakTH4yeckue 3aHATHS:
[T 7. ITpakTrueckoe 3ausTue «OTXOBI TPOU3BOICTBAY
Tema 4.5. Bansanne OCHOBHOE cO/Iep:KaHue OK -02
COLAJIBHO- TeopeTnueckoe odyueHue: OK - 04
IKO0JIOTHYECKHX (pAKTOPOB | 370pOBbE U €ro cocTaBisitome. DaKkTOpbI, MOJOKUTEIHHO U OTPUIIATEIBHO BIUSIONINE HA OK-06

Ha 3J0POBLE Y€/I0BECKA

opranusM uesoseka. [Ipo0iema TeXHOTeHHBIX BO3/IEHCTBUI Ha 3710POBbE YEIOBEKA
(371eKTpOMarHUTHBIE TOJIsI, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBbI, paJualys 1 T.11.).
AnanTanusi opraHu3Ma 4esoBeka K (pakTopaM okpykaromiei cpenbl. [IpuHIumsI
dbopmHpoBaHus 30pOBbe cOeperaroiero nopeaeHus. Puzndeckas akTUBHOCTh U
310POBLC. brnoxnmmdeckie aclieKThl ParOHAaJIbHOI'O NUTAHUA

JlaGopaTopHble 3aHsATHS 2:

JlaGopatopHasi paboTa Ha BEIOOp:

1. JlabGoparopHas paboTa «YMCTBEHHass pabOTOCIIOCOOHOCTDH)
OBnazneHne METoaMH OIpe/ieIeHHsI ToKa3aTesiell yMCTBEHHOM paboTOCIIOCOOHOCTH,
00BSICHEHHUE TOYYEHHBIX PE3yIbTaTOB U (POPMYITHPOBAHKE BHIBOIOB (IMCHMEHHO) C
WCITOJIb30BAaHNEM HAaY4YHBIX ITOHATHH, TEOPUI U 3aKOHOB

2. JlaboparopHas pabota «BnusHne abnotndeckux (pakTopoB Ha YeIoBeKa (HU3KUE U

BBICOKHE TEMITEPATyPHhI)»

W3ydenne MexaHU3MOB aJlaliTalliy OpraHU3Ma 4eJ0BeKa K HU3KUM U BBICOKHM
TeMIIepaTypaM 1 00BbsICHEHHE TIOTYYEHHBIX PE3yIbTaTOB B (HOPMYIHPOBAHNE BHIBOIOB
(MMCHPMEHHO) C MCII0JIb30BaHMEM HAYYHBIX MOHSATHH, TEOPUN M 3aKOHOB
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HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaﬂﬂoe CoICpPKaHuE (couepmaﬂne IMPUKJIATHOTO MO)Iy.J'Iﬂ)

Pa3pgen 5. BuoJsiorus B JKHM3HU

Tema 5.1. Buorexuojoruu
B JKU3HH KaKI0r0

OcHoBHoOe coep:kaHue

TeopeaneCRoe coaecpkaHue.

broTrexHoorus Kak Hayka v mpou3BoicTBO. OCHOBHBIC HAMPABIICHUS] COBPEMEHHOM
onoTexHonoruu. Meroapl 6MoTexXHOJOruU. OOBEKTHI OMOTEXHOIOITMH. DTHUKA
OMOTEXHOJIOTHYECKUX M T€HETHYECKUX IKCIIEpUMEHTOB. [IpaBuia moucka u aHaimsa
OMOIKOJIOTHYECKON HHPOPMAIINH U3 PA3TUIHBIX HCTOYHUKOB (HAYYHAS U y4eOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBoi nHpopMaluu, cetb IHTEpHET U Apyrue)

HpaKaneCRue 3aHATHUA:

Keiicbl Ha aHanu3 HHPOPMAIIMH O HAYYHBIX JOCTHXKEHUSX B 00JIACTH T'€HETHYECKHUX
TEXHOJIOTHH, KJIETOYHOW MH)KEHEPUH, TUIIEBBIX OMOTEXHOJIOTHH. 3amuTa Kenca:
MPEJICTaBICHHUE PE3yIbTATOB PEIICHUS KeCOB (BBICTYINICEHUE C MIPE3EHTAIUECH )

OK -02
OK - 04

Tema 5.2. BHOTEXHOJOIMM U

TEXHUYCCKHUEC CHCTCMbI

OcHoBHOE conep:kaHue

HpaKTuqecm[e 3aHATHUHA:

Pa3BuTHe OMOTEXHOIOTUI C TPUMEHEHHEM TEXHUYECKUX cUCTeM (OMOMHKEHEepHs,
6uonHpopmaruka, OMOHNKA) U UX IPUMEHEHHE B )KU3HU YEJIOBEKa, TOMCK U aHATIU3
MH(pOpMallMU U3 PA3INYHBIX HICTOYHUKOB (Hay4yHas M yueOHO-Hay4Has JUTepaTypa,
CpecTBa MaccoBOW MHpOpMaLUK, ceTh VIHTEepHeT U Apyrue)

Keiicbl Ha aHanu3 HHPOpPMAIHU O Pa3BUTHH OMOTEXHOJIOTUI C TPUMEHEHUEM TEXHUUECKUX
cucteM (110 rpymnmam)

3amuTa keiica: [IpeacraBienue pe3yiabTaToB peleHus: KEHCOB (BBICTYIUIEHHE C
npe3eHTaImen)

OK - 02
OK-04

IIpomexyTouHas
arrecrauus o
AUCLMILINHE

mud. 3a4er

Bcero:

32
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3. MeTtoauyeckue yKa3aHus 10 NPOBeIEHUIO NPAKTUHYECKUX
3aHATHI/1a00pPATOPHBIX PadoT

OcHoBomosaraloM TpeboBaHUEM K pe3yiabTaTaM OCBOCHHS OHOJOTHH SBISETCS
c(OPMUPOBAHHOCTh Yy OOYYalOIIMUXCS YMEHHUH HCCieoBaTh OHOJIIOTHYECKHE OOBEKTHI,
MPOLIECCHl U SIBJICHUSI, B YACTHOCTHU: BBISBISATH NPUYMHHO-CIICJICTBEHHBIC CBS3H MEKIY
UCCIIETyeMbIMU OMOJIOTHYECKUMHU 00BEKTaMHU, MPOLIECCaMU U SIBIICHUSIMU; JIeJaTh BBIBOJIbI U
MPOTHO3Bl HA OCHOBAaHWU TOJNYYCHHBIX PE3Yy/IbTATOB; BBIABUTATh THIIOTE3bI, MPOBEPATH UX
9KCIIEPUMEHTAIbHBIMU CPEACTBaMH, (HOpPMYIHUpYS Lelb HWCCIEIOBaHMs, aHAIU3UPOBAThH
MOJTyYCHHBIE Pe3yNbTaThl M JeaTh BBIBOABI. JlabopaTopHbie pabOTHI COCTABISIOT BAXKHYIO
4acTh yueOHOro mpolecca 1no OMOJIOTUH U HANpaBiIeHbl Ha (JOPMUPOBAHHUE y 00YYAIOIINXCS
MPAKTUYECKUX YMEHHUH, B T.4. CIIOCOOHOCTEH yCTaHABIMBATH CBSA3H MEXKAY TEOPETUUECCKHUMHU
MOJIOKEHUSMU U IKCIIEPUMEHTATbHBIMU JTaHHBIMH.

KauecTBeHHOE BBITIONHEHUE JTA00PATOPHBIX PabOT TpeOyeT HaIMYUs Y OOYJarOIIUXCS
HE TOJIBKO COOTBETCTBYIOLIUX MTPAKTUYECKUX HABBIKOB (COOIOICHIE TEXHUKU O€30MaCHOCTH,
cOOpKa YCTaHOBOK, NPUTOTOBJICHHWE PEAKTHBOB W IIp.), HO M 3HAHUHA TEOPETHUYECKOTO
Matepuana [2,3]. Omgaum u3 cnocob6oB TOBbIIEHUS 3(G(HEKTUBHOCTH BBIOIHEHUS
oOyJaromuMucs  7a00OpaTOpPHBIX ~ pabdOT  SIBISETCS  MPEICTABICHHE  METOAMYECKHX
pEeKOMEHJalMi MO0 MX BHIIOTHEHUIO B BHJE CHEHHAIBHBIM 00pa3oM 0GOpMICHHON
UHCTpyKUUU [4].

Copep:xaHue x0/1a BBITIOJHEHHS JIabopaTOpHOU pabOThl MOKET OBITH MPEICTaBICHO B
(dhopme TabIuUIIbI, COCTOSIICH U3 HECKOJIBKUX CMBICIIOBBIX OJIOKOB:

1. Bompockl M 3amaHus Ui TOJNYYEHHUS JOMyCKa K BBIMOJHEHUIO J1a00paTOPHOM
paboTHI.

2. O6opynoBaHHe U MOCYJa, PEAKTUBBI.

3. OnucaHue KaxxJoro oOIbITa, 3alUIAHMPOBAHHOTO B JIabopaTOpHOU paboTte, B BUAE
QITOpUTMa BBHIMOJTHSIEMBIX B XOJIe SKCIIEPUMEHTA ACUCTBUI (MOCIEIOBATEIFHOCTH IIATrOB,
KaXKJIbIH U3 KOTOPBINA OMUCHIBACT 3aBEPIIICHHOE JICUCTBHE).

4. Bompocsl 1 3ajaHUs K OMBITaM, UMEIOIINE CBOEH 11eTbI0 aKIIEHTUPOBATh BHUMAaHUE
Ha TeXHUKE 0€30MaCHOCTH, 0COOEHHOCTIX MPOTEKAHMS YKCIIEPUMEHTA, aHAIHN3e, 00paboTKe 1
000CHOBAaHUU TIOTYYEHHBIX PE3YyJIbTATOB.

CtpykTypupoBaHUE U TIpeACTaBICHHE HHPOpMAIIUU O JTab0paTOpHOUN paboTe MOMOKET
oOydaromuMcsi TpU TMOATOTOBKE K 3aHATHIO, AaKTUBU3UPYET WX IMO3HABATEIHHYIO
JEeSITeTbHOCTh BO BPEMsI €€ BBITIOJIHEHUS, & TAK)KE MO3BOJUT BHICBOOOANTH JIOTIOTHUTEIILHOE
BpeMsI Ha TIPOBEJCHHE 3aINTAHUPOBAHHBIX OIBITOB, OOJiee NEeTaNbHBIA aHATU3 MOTYyYECHHBIX
pe3yIabTaTOB U pedIIeKCHro.

[IpakTUKO-OpHEHTUPOBAHHBIE  3aJaHHsI  SBISIOTCA  OJHUM M3 CIIOCOOOB
npodeccuoHanm3ayu B auciuiummHe «buomorusy. [IpakTHKO-OpHEeHTHPOBAHHBIC 33TaHUS
BKJIIOYAIOT MH(DOPMAIIMIO «M3 KU3HM» W HAIPaBJICHBI Ha BBISBICHUE 3HAHUU CTYJIEHTOB 00
OKpY’KaromeM Mupe, (GOPMHpPOBAHHE IMPAKTHYECKHMX YMEHHH W HaBBIKOB, B TOM YHCIIE C
WCIONIb30BAHUEM  DIIEMEHTOB TMPOQECCHOHANBHONW JesaTenbHOCTH. [Ipu  BBIMIONIHEHUE
MIPAKTUKO-OPHECHTUPOBAHHBIX 3aJIaHUN CTYJICHTHI HE TOJHKO PEMIAIOT JTMYHOCTHO-3HAYMMBIC
MpoOJIeMbI ¢ UCHOJB30BAHUEM MPEAMETHBIX 3HAHWUW, HO M OCBAMBAIOT SJIEMEHTHI OOIIUX
KOMIIETEHIIUH.

[lenp TpPaKTHKO-OPUEHTUPOBAHHBIX 3aJlaHUNl — «IIOTPY)KEHHE» B  pPEIICHUE
«OKU3HEHHOI» 3a1aun. MaTepuarbl Ui COCTABJICHUS TaKUX 3aJJaHUM TOJKHBI OBITH B3SITHI U3
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OKpYJKaroIel JACHCTBUTEILHOCTH, TOJDKHBI OBITh MHTEPECHBI OOYYAIOMUMCS W JOJKHBI
MOTHBHUPOBAThH UX HA TIOMCK BAPUAHTOB PEIICHUN.

C TOYKM 3peHHs HAIPABICHHOCTH NPAKTUKO-OPUCHTHPOBAHHBIC 3aJaHHS JEIAT Ha
3aJlaHusl, CBSA3aHHBIC C JKU3HBIO, MPAKTUYCCKOW NEATEIHHOCTBIO, HA 3aJJaHMsI «OKUTEHCKOTOY
coJepkaHusl, Ha 3aJaHus MPOoGOPUCHTAIIMOHHONW HAIPaBJICHHOCTH, CBSI3aHHBIC C OYyIyIIeH
poecCHOHATEHOM JIeATEIBHOCTBIO.

Kpowme Toro, mo ¢popme morcka pemieHus MpakTHKO-OPUEHTHPOBAHHEIE 3a/I1aHUST MOKHO
pa3zienuTh Ha TEOPETUUYECKUE, IKCIIEPUMEHTAILHO-TEOPETHUECKUE, PACUCTHBIC.

Pemenne TeopeTHUeCKHX 3aJaHUIl TIO3BOJIICT Pa3BHUBATH JIOTMYECKOE MBINUICHNUE,
(hopMHUpOBaTh MOHATUHWHBIN amnmapar, CBA3bIBATh TCOPETUUYCCKOE 3HAHUS IO JUCHHUILINHE C
WX PUMEHEHUEM B HOBOW CHUTYAIIHH.

B pacuerHbIX 3aauax oOydaromuecs yCTaHABIUBAIOT 3aKOHOMEPHOCTH, CBS3H MEXIY
BEITMYMHAMU, UCTIOB3YsI MOAXOISIINNA MAaTeMAaTUYECKUI ammapar.

[Ipy  BBINOMHEHUM SKCIEPUMEHTAIBHO-TEOPETUYECKUX 3aJaHuil  oOydaromuecs
OTIBITHBIM ITyTE€M Ha OCHOBE 3HAHUH PEIIAFOT MPAKTUICCKHUE 3a/1a4H.

CnenyeT OTMETUTh OCOOCHHOCTH TPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ad, KOTOpbIE
HE00XO0IMMO 3aKJIa/IbIBATh MPU UX MPOCSKTUPOBAHHH:

— HaJM4Ke MO3HABaTEIbLHOM, TPO(ECCHOHATBLHOM, CONMATLHON 3HAYMMOCTH, KOTOpas U
MOTHUBHUPYET 00yUYarOIINXCS;

— HAJIMYUE CIOXKETa, CUTyallH WK MPOOIeMbl, AJis pa3pelieHus KOTOpoil He00X0uMO
WCIOJIb30BaTh 3HAHWS, YMCHHUS W3 PAa3HBIX TNPEJAMETHBIX O0JIaCTeH WM W3 JKU3HU, Ha
KOTOpBIE€ HET SIBHOTO YKa3aHUsI B TEKCTE 33/1a4H;

— CBSI3b € 00JIaCTHIO MPUMEHEHUS Pe3yJIbTaTa, IOJYyYEHHOTO MPHU PEIICHUH 3aIa9H.

Kak npaBumno, mpakTHKO-OpUEHTHPOBAHHOE 33/1aHUE UMEET CIEAYIOIIYIO0 CTPYKTYPY:

— Ha3BaHHE 3a/IaHU;

— BBeJICHHE B mpobiemy (onmucaHue XKU3HEHHOW CUTyaluu (MpoOsieMbl), JIUYHOCTHO-
3HAYMMOTO BOIIPOCA);

— UCTOYHHUKHU HHPOpMAIH (TEKCT, Ta0nuIIa, TpaduK, CTATUCTUYECKUE TaHHbIE U Jp.);

— (opMyITUPOBKA 3a/IaHUS;

— TpeOoBaHUs K IPEJCTAaBICHUIO pe3yibTaTa ((hopMaT/Bun).

Jiis pa3pabOTKH MPaKTHKO-OPUEHTUPOBAHHBIX 33JaHUIA HEOOXO0TUMO:

1. Onpenenuts pe3ynpTaT oOydeHUs, Ha (OpPMHpPOBAHUE WIH TPOBEPKY KOTOPOTO
OyJeT HaIpaBJICHO 3a/IaHHeE.

2. ChopmynupoBath BBeJIeHHE B TpoOieMy (IIpeIcTaBIsSeT cOO0H OMMCcaHne CUTYaIluH,
KOTOpas MOKET BCTPETUTHCS B TTOBCETHEBHOM KM3HU, B OBITY, B 00IIECTBE, HA TIPOU3BOJICTBE
u T1.m.). BBeneHue B mpobieMy MOMKHO OBITh KPaTKUM M €MKHM, OPUEHTHPOBAHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO TPYINITY 00 yUAIOITUXCSI.

3. ChopmynupoBaTh OJHO WM HECKOIBKO 3aJaHU N7 oOydarommxcs. B 3amaHusx
JOJDKEH OBITH OMPECIICH MOPSIOK JCUCTBUN, KOTOPOMY JIOJDKHBI CJIEIOBATh O0yYarONIUecs
MpH UX BhIMONHEHNH. DOPMYyIUPOBKA 33aJJaHUI JOKHA COOTHOCUTHCS C MHCTPYMEHTOM HX
MIPOBEPKH: BCE, 3aIUIAHUPOBAHHBIC 3aJIaHUs JOJDKHBI OBITH OlleHeHBbl. Kak 3amaHus, Tak U
TpeOOBaHUS K MX MPEJCTABICHUIO JTOJKHBI OBITh CHOPMYITHpPOBAHBI MOHITHO M YETKO, HE
JOTTYCKaTh PAa3IMYHBIX BAPHAHTOB TOJIKOBAHUS 00yUYaIOIIMMHUCS.

4. ToaroroBuTh WHGOPMAIUIO, HEOOXOAUMYIO JUIS BBITIONHEHUS 3adaHUid (TEKCTHI,
TaOIUIBI, TpadUKH, BUJICO, CTATUCTUYCCKUE TAaHHBIE U T.1.). TpeOoBaHuUs, MPeIbBIIEMbIC K
MCTOYHHUKAM UH(POPMALIUH:
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— HOCTAaTOYHOCTH (COI[Cp)KI/IT BCHO HGO6XOI[I/IMYI-O I/IH(i)OpMaI_II/IIO JJIA  BBIITOJIHCHUA
3a7aHui);

— 3] $eKTUBHOCTD (ITO3BOJISIET BHIMOIHUTDH 33/1aHNE IPU MUHUMANIBHBIX 3aTpaTax);

— COOTBETCTBYET BO3pacTy 00y4aroLIuXCs;

nH(pOpMALIHUIO.
3.1. TemaTuka M cojiep:KaHHe MNPAKTHYECKHUX 3aHATHII/1a00opaTOpHBIX padoT/

CEMUHApPOB

JlabopaTopHble 3ansiTus 1

Tema 1.2.

CTpPYKTYpHO-(PYHKIIHOHAJIBHAS OPraHU3alHUA KJIETOK
Conepxanue:

[Tpuobperenune onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOIIMPOBAHUS TP BBHITIOJTHEHUT

71a00paTOPHBIX padoT:
JlaGoparopHas

JlaboparopHas pabota «CTpoeHue KIeTkH (pacTeHus, )KUBOTHBIE, TPUOBI) 1 KIETOUYHbBIE

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

IToaroroBka MUKpPOIIpCIIapaToB, Ha6JHO,Z[eHI/Ie C IOMOIIbKO MUKPOCKOIIA, BBISIBJICHUC

pasuYMii MEXy N3ydaeMbIMH 00beKTaMH, (POPMYITHPOBAHNE BHIBOIOB
IIpakTHYecKkoe 3aHATHE

Tema 1.2.

CTpYKTYpHO-QYHKIIHOHATbHAS OPraHU3AIUSA KJIETOK
Coneprxanue:

II1: BI/IPYCHBIG u 6aKTepI/IaHLHLIe 3a00JIeBaHUs. O6H_[I/IC MMPUHIUIIBI UCTIOJIb30BAHU
JICKApCTBCHHBIX BCHICCTB. OcobenHocT IMPUMCHCHUA AHTHOUOTHKOB. HpeI[CTaBHeHI/Ie
YCTHBIX COO6H.I€HI/H>‘I C Hpel’»eHTaHI/Ief/’I, MOATOTOBJICHHBIX T10 ICPEYHIO HCTOUYHUKOB,

PEKOMEHIOBAaHHBIX MPEToAaBaTeIeM
IIpakTHYecKkue 3aHATHA

Tema 1.3. CTpykTYpHO-QPYHKIMOHATbHBIE GAKTOPHI HACIEICTBEHHOCTH
Conepxanue:

[1.2: Pemienue 3aga4 Ha onpeiesIeHre MOCIe10BaTEIbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B
HOpPME U B Clly4ae U3MEHEHHUs MOocaeA0BaTeIbHOCTH HykiIeoTu10B JJTHK
IIpakTHYeckoe 3aHsATHE

Tema 2.4. 3aK0HOMEpPHOCTH HACJICIOBAHUSA

Conepxanue:

I1 3. Pemienue 3ala4 Ha ONIpCACIICHNUEC BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX

IIPHU3HAKOB IIpHU MOHO-, -, HOJ'II/IFI/I6pI/I)IHOM " aHAJIM3UPYIOUIEM CKPCIIMBAHUU,
COCTaBJIEHHE F€HOTUIINYECKUX CXEM CKpELIMBaHUS

IIpakTnyeckoe 3ansATHE

Tema 2.5. CueniieHHOe HacJleJ0BaHUe IPU3HAKOB

Coneprxanue:

IT 4. Peuienue 3a1a4 Ha ONpeAEICHNE BEPOITHOCTH BOSHUKHOBEHHUS HACIIEACTBEHHBIX
MIPU3HAKOB MPH CLIETVIEHHOM HACJIEeI0BAHUH, COCTABJICHUE TeHOTUITHYECKUX CXEM

CKpELIUBaHUs
IIpakTHYecKkHue 3aHATHA
Tema 2.6. 3aK0OHOMEPHOCTH U3MEHYNBOCTH

COJICP’KUT  MO3HABATENbHYIO, MHTEPECHYI0 (HOBYIO) Ui  OOyYarommxcs
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Conepxanue:

I1 5.Pemenue 3ana4 Ha onpeesIeHUe TUIIA MyTALlUU IIPY [Iepeadye HACIECTBEHHbBIX
MIPU3HAKOB, COCTABJICHUE FT€HOTUIIMYECKUX CXEM CKPEIIMBaHUs

IpakTHYeckne 3aHATHS

Tema 4.2. Ilonmyasinus, coo01IeCTBA, IKOCUCTEMBI

Conep:xanue:

IT 6. Tpoduueckue nienu u cetr. OCHOBHBIC MTOKA3aTEHM SKOCUCTEMBI. buomacca u
MPOIYKIIHS. DKOJIOTUYECKUE MTUPAMUIbl YHCes, OnomMacchl v s3Hepruu. [IpaBuio nupamu sl
SHEpPTrUHu.

Pemrenue npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 IEPEHOCY BEUIECTBA U
SHEPIUU B IKOCUCTEMaX C COCTAaBIICHHE TPOPUIECKUX LIENEH U MHpamMu]l OMOMacchl U
SHEPIUU

IIpakTHYeckne 3aHATHS

Tema 4.4. Biusinne aHTponoreHHbIX GakTopoB Ha Ouochepy

Conep:xanue:

I1 7. ITpakTrueckoe 3ansTue «OTXO0/bI IPOU3BOJACTBAY

JlaGopaTopHble 3aHATHS 2
Tema 4.5. Bansinue coumaaibHO-IKOJOTHYECKNX (PAKTOPOB HA 3/1I0POBbE YeJI0BEKA
Conep:xanue:
JIaGopatopHas paboTa Ha BBIOOD:

3. JlaGopatopHas paboTta «YMCTBEHHasi paboTOCIOCOOHOCTh
OBnazieHre MeTo/1aMu OIpe/IeNIeHHs ToKa3zaTeslell yMCTBEHHOM paboTOCIIOCOOHOCTH,
00BSICHEHHE MOITYYEHHBIX PE3YJIbTAaTOB U (HOPMYIHPOBAHUE BHIBOAOB (TMCBMEHHO) C
UCIOJIb30BAHNEM HAyYHBIX MMOHITUH, TEOPUI U 3aKOHOB

4. JlabopatopHas pabora «BnusHue abnoTnyeckux GpakTopoB Ha yenoBeKa (HU3KUE U

BBICOKHE TEMIIEPATYypPhl)»

N3ydyeHne MexaHU3MOB aJlaniTal[ii OpraHu3Ma 4eJI0BeKa K HU3KUM U BBICOKHUM
TemIepaTrypaM 1 00bsCHEHHE TIOJTYYEHHBIX pe3yabTaToB U (HOPMYyIHMPOBAHHUE BBIBOIOB
(MMCbMEHHO) € UCIIOJIb30BAaHUEM HAYYHBIX IMOHATHI, TEOPUN U 3aKOHOB
IIpakTHYecKkue 3aHATHA
Tema 5.1. BHOTEeXHOJI0rUH B KH3HHU KAXKI0I0
Conep:xanue:
Keiicbl Ha aHanu3 HHGOpPMAIMK O HAYYHBIX TOCTHKEHUSAX B 00JIaCTH T€HETHYECKIX
TEXHOJIOTUH, KJIETOUHON WH)XEHEPUH, MUIIEBBIX OMOTEXHOJIOIHiA. 3amuTa Keifca:
MIpe/ICTaBIeHUE PE3YJIbTATOB PEIICHUs KeMCOB (BBICTYIIEHUE C MTPE3EHTAINEH )
IIpakTHYecKkue 3aHATHA
Tema 5.2. BUOTEXHOI0THHM U TEXHUYECKHE CHCTEMBI
Conepxanue:
Pa3BuTre OnoTexHoOJIOTUI C MPUMEHEHHEM TEXHUUYECKUX cucTeM (OMOMHKEeHepHs,
O6uonHpopmaTrKa, OMOHUKA) U UX IPUMEHEHHE B )KU3HU YEJIOBEKA, MOMCK U aHAJIN3
nH(pOpMaLIUY U3 Pa3IMYHBIX UICTOYHUKOB (HayuHas U ydeOHO-Hay4YHasl JTUTEpaTypa,
cpezacTBa MaccoBoi MHpOpMaLuH, ceTh HTEpHET U Apyrue)
Kelicpl Ha aHann3 nHGOpPMALIUU O PA3BUTUN OMOTEXHOJIOTUI C IPUMEHEHHEM TEXHUUECKUX
cucTeM (10 rpynmnam)
3ammra ketica: [IpeacraBieHue pe3yabTaToOB PEIICHHs KeHCOB (BBICTYIICHUE C
MPE3EeHTALNEH )
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4. ®oHJ OLEHOYHBIX CPEICTB JUCIHIIMHBI
4.1 KoHTpoab W OLEHKAa pe3yJbTaTOB OCBOCHHUS 001Ie00pa3oBaTeIbHOMN

JAUCHUITIIMHBI

PACKPBIBAOTCA 4YCPC3 AUCHUILNIMHAPHBIC PC3YJIbTAThI,

HaIlpaBJICHHBIC Ha

¢dopmupoBanre OOIMMX KOMIIETCHIMH IO pasfelaM M TeMaM COJACpX)aHUi Y4eOHOro

MarepHania.

Oo0mas
KOMIIeTeHIUA

Pa3zgen/Tema

T oneHOYHBIX MEePONPUATHH

Pa3nen 1. Knerka — cTpyKkTypHO-
(QyHKIMOHAIBHAS eTUHHUIA
“KHBOT'0

KonrponsHas pabora
«MoJIeKyIISIpHBI YPOBEHb
OpraHU3aIu >KUBOT0»

OK 02

buonorus xak Hayka. O6rmias
XapaKTePUCTHKA KU3HH

3anonaHeHre TaOJIHIIbI C OTIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBaMU U HEJAOCTAaTKaMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anonHeHue CPaBHUTEIHHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKUBOTO

OK 02
OK 04

CtpykTypHO-GyHKIIHOHATbHAS
OpraHu3aIys KJIETOK

OnenuBaemasi IUCKyCCHs IO BOIIpOcam
JAEKIUU

Pa3paboTka MeHTaIBHOM KapThl MO
KJIacCU(UKALIUU KIJIETOK U UX CTPOEHUIO
Ha MpO- U DYKAPUOTUUYECKUX U 110
LapcTBaM B MUHU Ipymmax
Beinonnenue u 3amura 1ab0paTOpHBIX
pabor:

«CTpoeHue KIETKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOUEHUS (KpaxMall, KApOTHHOUBI,
XJIOPOIUTACTHI, XPOMOTLJIACTHI)»
[IpakTnueckoe 3ansartue. [IpencraBnenue
YCTHBIX COOOIIEHUH C TIPEe3eHTAINECH,
IIOATOTOBJIEHHBIX 110 EPEYHIO
HCTOYHUKOB, PEKOMEH/JOBAHHBIX
IpenojaBaTesieM

OK 02

CTpyKTypHO-(DYHKIIMOHATILHBIC
(baKTOpBI HACIECTBEHHOCTH

@pOHTAIBHBIN OIIPOC

Pa3pabotka rioccapus

Pemenue 3anau Ha onpenenenne
MOCJIEI0BATEILHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHS MTOCIIE0BATEIbHOCTH
nykaeoruaos JJHK

OK 02

OOMeH BelecTB U PEBpAIlCHHE

@poHTaTBHBINA OITPOC
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OHEPI'UH B KIICTKE

3aI0JHEHUE CPaBHUTEILHON TaOIHILIbI
XapaKTepUCTHK TUIIOB OOMEHa
BEIIIECTB

OK 02
OK 04

JKM3HEeHHBIN TUKIT KJIETKU. MUTO3.
Metios

OO6cy>xaeHne o BOIpocam JeKIHH
PaspaboTka neHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Paspnen 2. Crpoenne u pyHKkuuu
OpraHu3Ma

KonTponbnas pabota “CtpoeHue u
(GyHKIIMM OpraHuzma’

OK 02
OK 04

CtpoeHue opranusma

OuenuBaemast JUCKyCCUs

PazpaboTka MEHTaTbHOW KapThI
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MoB (PAaCTCHUS, KUBOTHBIE,
YEJIOBEK) C KPaTKOH XapaKTepUCTHKOM
ux QyHKIHd

OK 02

DopmMBbl pa3MHOKEHUSI OPTraHU3MOB

@pPOHTAIBHBIN OIIPOC

3anonHeHue TaOIMLBI ¢ KPAaTKOH
XapaKTePUCTHKON U TpUMepaMu GopM
Pa3MHOKEHHUs OPTaHU3MOB

OK 02
OK 04

OHTOTeHEe3 PacTeHM, )KUBOTHBIX U
YenoBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTEpUCTUKOM ITAallOB OHTOIEHE3a
OTJIEJIbHOM T'PYNIION )KUBOTHBIX U
YeJI0BEKA IO MUKPOTPYTIIIaM
Tect/ompoc

CocraBiieHne )XKM3HEHHBIX [IUKJIOB
pacTeHuii 1o otAenaM (MOXOBUJIHBIE,
XBOILEBUHBIE, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBAHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN ONIPOC

Tect o Bompocam JIEeKIUH
Pemenue 3anau Ha onpenenenne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAJIN3HMPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIINBAHUS

OK 04
OK 02

CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pewenue 3anau Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHUS
HaCJICIACTBCHHBIX HpI/I3HaKOB HpI/I
CICIUICHHOM HaCJIeJOBaHHH,
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COCTAaBJICHUE TEHOTUIINYECKUX CXEM
CKpPEIIUBAHUS

OK 02
OK 04

3aKOHOMCpHOCTI/I HU3MCHYHNBOCTU

Tecr.

Pemienue 3aau Ha onpeereHue TUIA
MYTaIMH TIPH Tepeave
HACJICACTBCHHBIX HpI/I3HaKOB,
COCTaBJICHUE TEHOTHIINYECKUX CXEM
CKpelIUBaHUA

Paznen 3. Teopus 3BoJ1IONNH

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

OK 02
OK 04

HcTopust 3BOTIIOLIMOHHOTO YYEHHUS.
MukposBomtonus

@pOHTAIBHBIN OITPOC

Pazpalotka riioccapust TEpMUHOB
Pa3paboTka 1€eHTBl BpEMEHU pa3BUTHUS
9BOJIIOLIMOHHOT'O YYEHHUS

OK 02
OK 04

MakpoaBontouusi. Bo3HUKHOBEHHE U
pa3BUTHE )KU3HU Ha 3eMJie

OneHuBaemasi TUCKYCCHS:
VICTIONIb30BaHKE apT'yMEHTOB,
OHMOJIOrM4eCKON TEPMUHOJIOTUU U
CHMBOJIMKY JUISI JIOKAa3aTeIbCTBA
POJICTBAa OPTaHU3MOB PA3HBIX
CHCTEMaTHYECKUX TPYII

Pa3paboTka n1eHTHl BpeMEeHU
BO3HUKHOBEHUS U PA3BUTHUS )KU3HU Ha
3emie

OK 02
OK 04

[IpoucxoxneHue yenoBeka —
AHTPOIIOrCHE3

@pOHTAIBHBIN OIPOC
Pa3pa0oTka JeHTbl BpeMEHU
MIPOUCXOXKACHUS YeJIOBEKa

Pa3gen 4. Dxonorus

OK 02
OK 04

Okonoruyeckue (HakTopsl U CpeJibl
KU3HH

TecT 10 3KOJIOTHUECKUM (PaKTOpaM U
cpeliaM >KU3HU OPraHu3MOB

OK 02
OK 06

[Tonynsammsi, coobmiecTna,
9KOCHUCTEMBI

CocraBieHue cxeM KpyroBopora
BEIIECTB, UCIIOJIb3Ysl MaTEPHUAIIBI
JIEKIITUHN

Pemenne npakTuko-opueHTUPOBAHHBIX
pacyYeTHBIX 3a/IaHU 110 IEPEHOCY
BELIECTBA U SHEPTUU B IKOCHCTEMAX C
cocTaBjieHHe TPOPHUUECKHX Ienel u
nupaMusl 6MoOMacchl U YHEPTUU

OK
OK 02
OK 06

buocdepa - rmodanpHas
IKOJIOTHYECKAsl CUCTEMA

OuenuBaemasi TUCKyCCUS
Tect
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OK 02 Bnusaue antponorenusix paxkropo |Tect
OK 04 Ha Omocdepy [IpakTrueckas padota “OTX0/bI
OK 06 MIPOU3BOJICTBA”
OK 02 Bnusiue counanbHo-3K0I0rHYecKuX |OLeHuBaemMas IUCKyccus
OK 04 (bakTOpOB Ha 3J0POBbE YEIOBEKA Bremonnenue nabopatopHoit paboThsl Ha
OK 06 BBHIOOD:
"YMcTBeHHas pab0TOCTIOCOOHOCTH",
"Bnusinue abnotnyeckux (hakTopoB Ha
yenoBeKa (HU3KHUE U BHICOKHE
TeMneparypsl)”
Paznen 5. buosiorust B aKu3HN 3amura Keiica: mpeicTaBlIeHHue
pEe3yJIbTaTOB PELIEHUS KEHCOB
(BBICTYILIEHUE C TIPE3EHTAIUEH )
OK 01 buotexHonoruu B ;JKM3HU Ka)KI0T'0 BrinmosaHeHue kelica Ha aHATIU3
OK 02 UH(POPMALIUU O HAYYHBIX JTOCTHKCHUAX
OK 04 B 00J1aCTH TCHETUYECKUX TEXHOJIOTHH,
KJICTOYHOM WH>KEHEPUH, MUIIEBBIX
OMOTEXHONOTHA (10 TPyIIaMm),
MPEACTABICHUE PE3yIbTATOB PEIICHUS
KENCOB
OK 01 broTrexHoI0rMM B IPOMBIIUIEHHOCTH |BhINOHEHNE Kelica Ha aHau3
OK 02 UH(POPMALIUHU O Pa3BUTUU
OK 04 OMOTEXHOJIOTHH ¢ MPUMEHEHUEM

TEXHUUYECKUX cHCTeM (TI0 TpyIIam),
MPEJICTABICHUE PE3YIBTATOB PEIICHUS
KENCOB

4.2. KoHTpOJIbHO-U3MePHUTEe/IbHbIe MAaTePUAJIbI BKIKYAKOT:

4.2.1 OueHo4HbIe CPeACTBA TEKYIEro KOHTPOJIsI M0 Aucuuiinue «buonsorus»

Texymuil KOHTPOJb pPE3YyIbTATOB OOYYEHHS] MOXKHO OCYIIECTBISATH PAa3IUYHBIMU
METOJAaMH U C IMOMOLIBIO PA3JIMYHBIX OLICHOYHBIX cpeAcTB. Ilo nmucnummbe «buonorus» B
KauecTBE CPEJICTB TEKYIIEro KOHTPOJISI MPUMEHSIOTCA 3a/1aHUs B TECTOBOM (hopme; TaOIHIIb;
BU3YyaJIM3alUsl TEOPETUYECKOr0 MaTepuana B (hopMaTe JIEHThl BPEMEHH U MEHTAJIbHBIX KapT;
pelnieHne KecoB U Apyrue OLleHOYHble MaTepuaibl. Huke nmpuBeaemM npumMepsl HEKOTOPBIX

13 HUX.

3adanus, HanpasnienHvle HA CUCMEMAMU3AYUI0 U 0000WeHUe MmeopemudecKol UHpopmayuu
1. 3anojgHeHHe TA0JIHIBI

Ha3sBanue TemMbl

buonorusa kak Hayka
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OnuceBaTh MECTOJBbI UCCIICAOBAHUA HA MOJICKYJIAPHOM U

PesyabTaT 00yuenus mo teme
KJICTOYHOM YPOBHE

O01mme koMneTeHINA OK 02

@opMyJHPOBKA 3aJJaHUsA: 3AII0JIHUTE TaOIHITy “Bkiaa ydeHbIX B pa3BUTHE OUOIOTHU”,
yKa3aB YYE€HOTO, BPEMEHHOU MeproJ] padOThl HAaJl OTKPHITHEM U JTaTE KPATKYIO
XapaKTePUCTHKY OTKPBITHS, UCIIONb3Yys MaTepUa JISKIHA, yueOHUKa, UHbIE HCTOUHUKH
nHpOpMaInu.

Tabmuna — Bkiag y4eHbIX B pa3BUTHE OUOIOTHH

Yuensblit Bpemennoii nepuon Kparkast xapakrepucTaka paboThl y4€HOTO

Kputepuu orieHMBaHuUs 3a/1aHUSL:

“5” - TaOJuLa BBIIIOJHEHA B IIOJIHOM 00bEME

“4” - B X0/1€ 3aMOJIHEHUSI TAOJIUIBI MaTepUall OTPAXKEH HE TTOIHOCTHIO, UMEIOTCS
HE3HAYUTEJIbHbIE HETOUHOCTH, HET0YEThI

“3” - B X0/1€ 3aM0JIHEHUs TaOJIUIbI MaTepHall OTPa’KEH HE MOJTHOCTHIO, UMEIOTCS
3HAUYUTENIbHbIE HETOUHOCTH, HEOUYETHI

“2” - Tabnuia otpaxkaet MmeHee 50% Marepuaia Ui He BBITIOJIHEHA

2. Pa3paborTka JieHTbI BpeMeHHU

HasBanune teMbI OHTOreHe3 XKUBOTHBIX U YEJIOBEKA

Pe3y.]'leaT Oﬁy‘leHHH o TeMe OnuceiBaTh CTaarn OHTOI'CHE3a JKMBOTHBIX W YCJIOBCKA

O01mme KOMIETEHIIUH OK 02, OK 04

®opMyJIHPOBKA 3a1aHUSI: CO3/1AliTE JICHTY BPEMEHH, OTPAXKAIOIIYIO ITAITBI
OHTOTEHE3a OTJIEbHOM I'PYIITbI dKUBOTHBIX UM YEJIOBEKA C KPATKOI XapaKTepUCTUKOM.
HazBanus CTa)II/Iﬁ JOJIDKHBI OLITH PacCIoJIOKEHBI B XPOHOJIOTHYCCKOM IMOPAAKE, OCHAIICHBI
KpaTKUM OTMMCAaHUEM OCHOBHBIX M3MEHEHHH, IPUIIOKEHBI PUCYHKH. 3aJJaHIE BHIMOIHAETCS B
MasbIX rpynnax (3-4 uenaoBeka)

3. Pa3paboTka MEHTAJILHON KAPThI

Ha3Banue Tembl Crpoenue opranuszma
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OnuceiBaTh CTPOCHUC U B3aNMOCBA3b JacTen

Pe3yJ'ILTaT Oﬁy‘leHHH Imo TeMe
MHOT'OKJICTOYHOI'O OpraHnu3Ma

O01mme koMneTeHINA OK 02, OK 04

®opmMy/IMpPOBKa 3aJaHMA: COCTABbTE MEHTAJbHbIC KapThl M0 KiIacCU(UKALUU
TKaHEH, OPraHOB M CHUCTEM OpraHoB. B kapTe oTpasute OCOOCHHOCTH CTPOEHUS, (QyHKIUN
00beKTOB. Bbl MoXkeTe 00beUHATh OOBEKTHI 10 BBIMOIHAEMON (YHKLIMU WIH 110 CUCTEME
OpraHoB.

[Ipu BBIOJHEHUH CTYIEHTBI paclpeiesioTcss Ha Majible Tpynsbl (1o 2-3 4yenoBeka).
3amanue sBISETCA NPOQECCHOHATBHO-OPHEHTUPOBAHHBIM. CTyneHTHI, 0O0ydJarouiuecs
npodeccun/cnenuaIbHOCTH CBSI3aHHOM ¢ 00bEeKTOM H3ydeHus “Pactenus” pazpalbaTbiBaroOT
MEHTQJIbHYIO KapTy MO CTPOEHHUIO OpPraHu3Ma pacTeHHH (rpyHmbl MOXHO pa3aeiauTb IO
OTIeJIaM DPACTEHUMH: MOXOBHJHBIEC, IUIAYHOBHIHBIE, XBOLIEBUIHBIC, MAIIOPOTHUKOBUIHBIC,
roJIOCEMEHHBIE, TIOKphIToceMeHHbIe). CTyneHThl, oOyuaromuecs: mpodeccun/CuenuarbHOCTH
CBSI3aHHOM ¢ 00beKkToM u3ydeHus ‘JKuBOTHbIE” pa3pabaThIBAlOT MEHTAIbHYIO KapTy IO
CTPOCHHIO OpraHM3Ma >UBOTHBIX (TPYHIbl MOXHO pa3leNuTh [0 TUIAM U Kjaccam
KUBOTHBIX. THIIBI: KHIIEUYHONOJIOCTHBIE, IIJIOCKUE YEPBU, KPYIJIbIE YEPBH, KOJIbYATHIE YEPBH,
MOJUTIOCKH, 4YjeHHcTOoHOrue. Kiaccel: XpsmieBble pbIObI, Jonacrenepsie pblObl, ampuoum,
IIPECMBIKAOINECH, ITHLIBI, MJIEKOIIUTAIOLIHE). CryneHTsl, o0yyaroruecs
npodeccun/crnenuanbHOCTH CBA3aHHOM ¢ 00bEeKTOM u3yuyeHHs “UenoBek” pa3palaThIBarOT
MEHTAJIBHYIO KapTy IO CTPOEHUIO OpraHU3Ma 4eJI0BeKa.

[Ipu pazpaboTke peKOMEHyeM UCIIOJIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WJIM IPYroro MHCTPYMEHTA JUIsl CO3JaHMUs MEHTAJIbHBIX KapT.

[Ipumep yacTH MEHTAIIBHON KapTHI:

CepagYHO-COCYAMCTanA CUCTEMA

nuweesoqn
HeayaAOYHO-KMLWIEYHBIN TPaKT

KMILIEYHWK OBEHAAUATHNEL

Kputepuu ornieHnBaHusI MEHTATHHON KapThl:
«5» - 8-9 6an10B; «4» - 7 6a/10B; «3» - 5 6a10B

3 6a1a 2 dasna 1 6aa

Conepxanue WNndopmanus WNndopmanus WNndopmanus

IIPEJICTaBJICHA B IIpE/ICTaBJIECHA, HO IIpe/icTaBIcHA

IIOJTHOM 00beMe MMEIOTCSI HETOYHOCTH | YaCTHYHO
I'paduyeckoe MHorocrynenuaras MHorocrynenuaras IIpocroi «may4ox»

odopmieHHe KapThl | KapTa ¢ J00aBICHUEM | KapTa
KapTUHOK, 3HAKOB.
Hcnosp3oBanue
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pa3HbIX LIBETOB HA
OIIPEIETIEHHBIX
BETBSX.

JleKkcuKo-
rpaMMaTuyecKoe
opopmiieHue

Kapra ne conepxut
OIIMOOK U OIEYaToOK

Kapra He conepxut
IrpyoBIX
rpaMMaTHIECKHIX
OIINOOK MJIN
OTICYaTOK, KOTOPHIE
OBl OTBJIEKAJIN
BHUMAaHME YUTATEIIS
OT COJICPIKAHUS

Kapra conepxut Tak
MHOT'O TPYOBIX
rpaMMaTHYECKUX
OIIMOOK ¥ OIEYaToK,
4TO €€ CofepIKaHue
TPY/IHO
BOCTIPHHUMAETCS

4. PaspaboTka rioccapus

HasBanune teMbI

OCHOBHBIE TTOHSITUS T€HETHKU

Pe3yabTaT 00yuyeHus mo Treme

OnuceBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U
N3MCHYHNBOCTH

O01mme kKoMIeTeHUMHA

OK 02

®opMyJIMPOBKA 3aJaHUSI: COCTABbTE TJIOCCAPUI C ONpeieIeHUsIMHU 110 TeMe ~OCHOBHbIE
MOHATHUS T€HETHUKA”, UCIIOJIb3Ysl MaTepUalbl JEKIUH, yueOHUKH, CIIOBapH.

IIpuMepHBbIH NepeYeHb TEPMUHOB:
AJbT CPHAaTUBHBIC ITPU3HAKHN

AnenpHEBIC TeHbI

HeannenrnHbIE TEHBI

JIOMUHAHTHBIN IPU3HAK

PeneccuBHBI npHu3HaK

['oMO3UrOTHBIN OpraHu3M
I'eTepo3uroTHEI OpranusmM

T'enorun
denorun

I[I/IFI/I6pI/I,Z[HOC CKpCIIUBAaHUC

Yucras TUHAS
I'ubpun
HacnengcrBeHHOCTD
M3MeHYnBOCTD
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3aoanus, nanpaenennvle Ha hopmuposanue unu nPOGEPKy 3HAHUIL

1.

@®poHTAJIbHBII ONPOC

Ha3Banue TeMbI I/ICTOpI/IH OBOJJIIOLIMOHHOI'O0 YUCHUA

Pe3yabTaTr 00yyeHus mo reme

XapakTepru30BaTh MPEANOCHUIKA U JIBUKYILUE CUIIbI
BO3HUKHOBEHHS MHOT000pa3us BUIOB

OO01ue KoMneTeHIHH OK 02, OK 04

el A

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONIPOCY

Kpurepun onenuBanus:

«5» - OTBET IOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKUU WK C TPyOBIMH OIIHOKaMH

«2» - OTBET HEBEPHBIN WIIK OTCYTCTBYET

2. [loaroroBka ycTHBIX COOOLIEHUI C MMpe3eHTalueil

KaxoBbl cuiibHbIE 1 c1a0ble CTOPOHBI CUCTEMBbI oprannyeckoro mupa K. Jlunnes?
ChopmynupyiiTe OCHOBHBIE TTOJIOXKEHUS IBOMIOIIMOHHOM Teopuu XK. b. Jlamapka.
[lepeuncnure mpeanoOCbUIKM BOSHUKHOBEHUS TapBUHU3MA

Hepe‘-II/ICJII/ITC OCHOBHBIC TTOJIOKESHUSI CHHTETUUYECKOM TCOPHH SBOJIOLUA

HasBanune teMbI I'eneTuka ueoBeka

Pe3yabTaT 00yuyeHus mo reme

U3MCHYHUBOCTH

HACJICACTBCHHBIX IIPHU3HAKOB

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBEHHOCTHU 1

OHpe,[[eJ'IHTB BO3MOXHOC BOBHMKHOBCHUC

O01mme KoMNeTeHIHH OK 04, OK 02

@opMyJIMPOBKA 3aJaHHUsI: TIOJITOTOBLTE YCTHOE COOOIIEHNE U MPE3EHTAIUI0 00 OJTHOM
HACJICJICTBEHHOM 3a00JIeBaHUH U3 TIepeuHs. PaboTa BeITOIHAETCS B Iapax. B cTpykType
COOOIIIEHUs U TPE3CHTAIIUN HEOOXOAUMO OTPA3UTh:
1. Hassanue 3a0o0ieBanus
2. Tunwusanus 3a001€BaHUS

o hsw

a. A)reHoMHoOe / TeHHOE / IOJIUT€HHOE / XpOMOCOMHOE
b. B) ayrocoMHO-IOMHHAHTHOE / ayTOCOMHO-PEIIECCUBHOE / CIIETUIEHHOE C

I10JIOM

CymHocTh MyTaluu (Ha KJIETOYHOM YPOBHE)
Knunuueckue nposiBienus 3a0oaeBaHus
Yacrora BcTpeyaeMOCTH

Jnarnoctuka
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7. Hcrouynuku uHbOpMAITUH.

IIpumepHbIii IepeYeHb HACIEACTBEHHBIX 3200/1eBAHNI YeJI0BeKa

CungpoM DHrenbMaHa
MykoBuCHIMA03

Cungpom ITupcona
Cungpom /layna,
Cunapom Knaiindenbsrepa,
Cungpom llepemeBckoro-
TepHepa,

ogakrwnE

7. Cunapom DxaBapica,

8. CHHIPOM «KOIIAYbEro KpUKa»
9. CeprnoBUIHOKIIETOYHASI AHEMHUS
10. Heiipoubpomaro3

11. JlanbTOHU3M

12. T'emoummst

13. ®enunkeTonypus

Yek-1UCT A5 OLEHKH Npe3eHTaluu
OneHuTe NPEe3eHTAIMIO 0 CIEIYIOIIUM KPUTEPUSIM:

DJIEMEHTBI COJIepKaHUs

Hanuume | OtcyrcrBue

TuTynpHbIN cHailg

Hazsanue 3a0o0ieBanns

N

Cepaenust 00 aBTopax

JlaHna moJyiHast TUTIM3AIKS 3a00JICBaHUS

ITokazana CYITHOCTb MyTallun

Pl®INEP P

3200J1€BaHNA

Omnucanbl KINHAYECKHUE MMPOABJICHUA

VkazaHa 4acToTa BCTPCHACMOCTDb

Onucana IUarHoCTHUKa

YKa3aHbl HCTOYHUKU UHPOPMALIUU

Cobu1to/1eHNe eIMHOT0 CTUJISI TPE3EHTAlluU

©||~| oo

Marepuan OblJ1 HHTEpECEeH

10 Matepuan ObuI I0JIE3EH

IIxaja nepeBoaa 0a/1J10B B OTMETKY

12-11 6amnoB - «5»
10 - 8 6awIoB - «4»
7-6 0aIoB -«3»

Menee 6 6a/I0B T OTCYTCTBHE PAOOTHI - «2»

JlonoJHUTe/IbHBbIE CBeIeHUs 1JIS1 IPenoaaBaTeJis.
B nensax nzbexxanue MoBTOPEHUsS TEM MPE3EHTAIUH, MPETOaBaTEI0 PEKOMEHTYETCsI
pacnpenenuTbh KOHKPETHbIE TEMbI CPEIU TPy yYaluXcsl.

3. OneHnnBaemMasi JUCKYCCHSA

Ha3Banune TeMbl

buocdepa - rmobanbHas sxoorHUecKas CUCTEMA

Pe3yabTar 00yyeHus mo reme

OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPENIOH €T
obuTaHus
YcTaHaBiIMBATh CBSI3b MEXKIY CTPYKTypamMu Ouochepsl

O01mme kKoMneTeHIMH

OK 04, OK 02, OK 06
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IIpuMepHBbIi epeYeHb BONPOCOB K OIEHUBAEMOM INCKYCCHU

1. T'moGanpHOE moTeruieHue: MUQ WM peaibHOCTh? UTO BaM M3BECTHO O JAHHOM
spiiennn? Kakue (akTbl CyIiecTBOBaHUS UM OTCYTCTBUS T7100aIbHOTO MOTETIICHUS
BaM U3BECTHBI?

2. OObscHuUTE, Kakue (paKkTopbl OTPAaHUYHUBAIOT PACIPOCTPAHEHUE KU3HU B aTMocdepe,
mutochepe, ruapocdepe.

3. Kak M0OXHO 0XapaKTepH30BaTh HCTOPUIECKHE U3MEHEHHUS POJIM YETIOBEKa B
ouocdepe?

4. B uéM cOCTOUT LIEHHOCTh OXpaHbl OropazHoobpasusi? UTo NpuBOIUT K COKPAIICHUIO
Ouonorudeckoro pasHooodpasusa? [loueMy 11 yenoBeyecTBa BaXKHO HE JOMMYCTHUTh
obenHeHus OnopasHooOpasus?

Kpurepun onenuBanus:

«5» — AKTUBHOE y4acTH€ B JUCKYCCHM. BBICKa3bIBaHME COOTBETCTBYET 3aJaHHOW TEME,
XapaKTepu3yeTcs BbICOKOM HMH(POPMATUBHOCTBIO U  OPUTMHAJIBHOCTBIO, ApPryMEHTHI
MOJIKPEIICHbl YOeUTEIbHBIMU IPUMEPAMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4yacTHE B JHUCKyccuu. Jlomyckaercs HE3HAuuTeIbHOE
OTKJIOHEHME OT TEMbl JAMCKYyCcCUU. BBbICKa3blBaHME€ HOCUT OTYacTH TPUBUAJIbHBIN,
IIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI OAKPEIUIEHB! IPUMEPAMH.

«3» — IlaccuBHOEe ydacTHe B JUCKyCCHM. DBBbICKa3blBaHHE XapaKTEpU3YeTCs HHU3KOU
MH(OPMATUBHOCTBIO, CTEPEOTUITHOCTBIO, HE OTPa)KaeT IIOJHOTO MOHMMAHMS TEMbI
JTUCKYCCHH. ApryMeHThI chopMynupoBaHbl a0CTpakTHO. [IprMepbl OTCYTCTBYIOT.

«2» - [laccuBHOE ydacTue B JUCKycCHU. BbICKa3biBaHHWE HE COOTBETCTBYET 3aJaHHON TEME,
OTCYTCTBYIOT apI'yMEHTBHI B M0JIb3Y KaKOW-TM00 TOYKHU 3pEHUSI.

JlonoJiHUTe/IbHBIE CBeIeHUs I IIpenoaaBaTeJis.

Jlckyccuio MoiepupyeT IpernoaaBaresb. B Hauane quckyccuu oH 3a/1aeT CIIyIIaTessm
HECKOJIBKO KITFOUEBBIX OCTPBIX BOMPOCOB, MOOYK/asi X BCTYNUTH B 00cyxeHue. [lanee
MOCTENEHHO B XOJI€ IUCKYCCUH OOCYK/Iat0TCsI BCE TTOCTABJICHHBIE BOIIPOCHI, yYaCTHUKHU
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O0cyxneHue 1Mo BONPoOCam JIeKIHH

HasBaHue TeMBbI JKu3HeHHBIN UK KiIeTKU. MuTto3. Metio3
Pe3yabTar 00yyeHust mo reme XapakTepru30BaTh )KU3HCHHBIN [TUKJI KIETKH
O01mue KOMIeTeHIHH OK 02, OK 04

IIpumepHBIii IepeYeHb BONPOCOB IS 00CYKICHUS
Kakue u3MeHeHHS B KJIETKE MPEAMISCTBYIOT JICTICHHUIO?
2. Oxapakrtepusyite (a3pl MUTO3a U KPaTKO PACCKAKUTE, KAK MPOUCXOAUT ITOT
Tporrecc.
B yeMm 3axmrogaeTcs OHOIOTHYECKOE 3HAUECHIE MUTO3a?
Yem Meli03 OTIMYAETCS OT MHUTO3a?
B yeMm 3axmrogaeTcs OHOIOTHYECKOE 3HAUEHNE Me03a?

=

ok w
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5. Tect
Ha3Banue TeMbl BsanmoneiicTBrie TeHOB
OHI/ICBIBaTB 3aKOHOMepHOCTI/I HACJICACTBCHHOCTHU U
W3MEHYHUBOCTHU
Pe3yabTaT 00y4yeHus mo reme Ornpenenarb BEpOATHOCTh BOSHUKHOBEHUS
HAaCJICACTBCHHBIX HpI/ISHaKOB HpI/I paSHI/I'-IHbIX
B3aMMOJIEHCTBHUAX I'€HOB
O0mue KOMNeTEeHIHH OK 04, OK 02
IIpumep TecTOBOrO 3a1aHUA
1. K B3auMoIeicTBHUAM ajlIeIbHBIX T€HOB HE OTHOCST:

1) snucTas, monuMepuro, MOIUGUIIUpPYIOIIee TEHCTBHUE TCHOB

2) KooIepaluo, MHOXKECTBEHHBIH ajien3m

3) CBepXIOMHUHUPOBAHKE, KOMILIEMEHTAPHOCTh

4) KOIOMMHHUPOBaHUE, IPOMEKYTOUHOE JOMUHUPOBAHUE

[IposiBieHne y TreTepo3uroT MNPU3HAKOB, JETEPMUHUPYEMBIX JBYMS aJUIEISIMU
HabJroAaeTcs npu:

1) cBepX1IOMMHUPOBAHUU

2) snucTase

3) KOAOMUHUPOBAHUU

4) onmumepuu

HacnenoBanue yeTBepToi TpyIIibl KPOBU OTHOCAT K THITY B3aUMOJAECUCTBHUS:

1) KolOMHHHpPOBaHUE

2) cBEpXIOMMHHUPOBAHHE

3) noiHOe TOMUHUPOBaHHE

4) mpoMexyTO4YHOE TOMUHUPOBAHUE

HacnenoBanume MMHIIMIIIOBOM OKPAacKM Yy KPOJUKOB KOHTPOJIMPYETCS TpPEMs
aensmu: A,a u ah. Kaxxgas ocoOb SIBIISIETCS HOCUTENEM TOJIBKO JIBYX M3 HUX. JTO
IIpUMep:

1) KOMIUUIEMEHTapHOCTH

2) Koomepanuu

3) MHOKECTBEHHOTO aJuIeTu3Ma

4) nonumepuu

[losiBieHne HOBOOOpPa30BaHWU MpPU COBMECTHOM JEHCTBUU JBYX JIOMHUHAHTHBIX
HEaJUIENIbHBIX T'€HOB, KOIZla B TOMO3UIOTHOM WJIM B T€TEPO3UTOTHOM COCTOSIHMM
pa3BHUBaeTCs HOBBIN MpHU3HAK, HAOIIOaeTCs MPH:

1) KoMIIJIEeMEHTapHOCTH

2) Koornepanuu

3) MOJIHOM TOMHUHUPOBaHUU

4) neicTBUM reHOB-MOAU(PUKATOPOB

Ecny oguH AOMUHAHTHBIN F'eH NOJABISAET AEHCTBUE APYroro JOMUHAHTHOIO I€Ha, TO
- 9TO IIpUMep:

1) peueccuBHOTrO 3MKCTa3a

2) moauMepun
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3) JOMMHAHTHOI'O 3MUCTa3a
4) MHO>KECTBEHHOT'0 aJUIEIU3Ma

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

3aoanusn, nanpaenennsvie nHa popmuposanue yMeHuil u HAGbIKO8
1. JlaGopaTopHas pa6ora

IIpuy  wu3ydyeHuum  JUcUMIUIMHBL  “buonorus”  mpeaycMOTPEHO  BBINOJIHEHUE
1ab0paTOPHBIX padoT:

Tema 1.3. buosoruveckn BaskKHble XMMH4YeCKHe coeAnHeHHMs: JlaGoparopHas
pabora “Ompenenenue BuramuHa C B mnponaykrax nuTanus’; Jlaboparophas pabota
«'mapodminbHO-THIPOGOOHBIE CBONCTBA JUITHUOBY.

Tema 1.4. CTPpyKTYpHO-()DYHKIIHOHAJIbHAS OPraHu3anusa KJjeTok: JlaboparopHas
pabora «CTpoeHue KIETKU (pacTeHusi, >KUBOTHBbIE, TPUOBI) M KIETOYHBIE BKIIOUCHHS
(kpaxmayi, KapOTUHOWJBI, XJIOPOIUIACTBI, XpOMOIUIAcThl)»; JlabopaTopHas paboTa
«ITponunaeMmocts MeMOpaHsbI (I1a3MOJIN3, ACTIIA3MOIH3)».

Tema 4.5. BuusiHme coUMAJBHO-IKOJIOTHYECKHX (PaKTOPOB Ha 310pOBbe
yesoBeka: JlabopatopHas paboTa Ha BBIOOP: «YMCTBEHHas pabOTOCTIOCOOHOCTBY WU
«BnusgHue abnotndyeckux (pakTopoB Ha YeIOBeKa (HU3KUE U BBICOKHE TEMIIEPATYPhl)»

Tema 6.1. OcHOBHBIEC MeTOAbI 0HOIKOTOTHYECKUX HCCIeT0OBAHUI

JlaGoparopHasi pabota Ha BbIOOp MO MHHM Tpymnmnam: «BiusHue temmepaTypbl Ha
pocta U (PU3HOJIIOTHYECKYIO AKTHBHOCTH IPOXIKEBBIX KIETOK»; «BIusHHE yrieBoJoB Ha
pocta W (PU3HONOTHYECKYI0 aKTHBHOCTH IPOMIKEBBIX KIETOK»;, «CodYeTaHHOE BIMSHHE
TEMIIepaTyphl U YIIIEBOJIOB HAa POCTA U (PU3UOJIOTMUYECKYIO0 aKTUBHOCTh JIPOXIKEBBIX KIETOK

OOopynoBanne Jadoparopuu M pado4ux MecT Ja0OpPaTOPHMH: MUKPOCKOIIBI,
CEeKYHJIOMEp, TOHOMETp, JabopaTopHas Tmocynaa (MpOOWPKH, TMOACTABKH ISl TPOOUPOK,
MUHLETHI, MECOK, CTYIKH C MECTUKaMM, IPEIMETHBIE M IOKPOBHBIE CTEKJIA, CTEKJISIHHbBIE
Majo4yKy, IMpernapoBajibHble WIJbl, (uiabTpoBanbHas Oymara (candeTku), CTaKaHbl)
TUIEPTOHUYECKUN PAacTBOp XJopuaa HaTpus, 3%-HbI pacTBOp IEPOKCHAA BOJIOPOAA,
pacTBop #o/ia B HOIMCTOM Kallid, TJIMIICPUH, KIIYOHH KapToders, JIUCT JI0AeH KaHaJICKOMU,
10/ pAOMHBI OOBIKHOBEHHOHM (pSAOMHBI WJIM TOMATa), JIyK pernyarblif, pa3BeJCHHbIC B BOJE
JIPOKKH).
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[TpuBenem mpumep 1a00paTOPHOI pabOTHI

Ha3Banue TemMbl CtpykTypHO-(YHKIIMOHATBLHAS OPTaHU3AIHS KIIETOK

Pa3nuyars cymecTBeHHbIE IPU3HAKHA CTPOEHUS KIETOK
OpPraHMU3MOB Pa3HBIX LAPCTB )KUBOU MPUPOABI
[TpoBOUTH HAOIIOCHNE KIETOUYHBIX CTPYKTYP U UX
M3MEHEHUN ¢ IOMOILIBIO MUKPOCKOIIA

O0mue KOMNeTEeHIHH OK 02, OK 04

Pe3yabTaTr 00yyeHus mo reme

JlaboparopHas pabota «CTpoeHHEe paCTUTENBHOM, )KUBOTHOU, TPUOHOMN KIETKI

[{esrb pabOTHL: 3aKPENUTh YMEHHE TOTOBUTH MUKPOIPENapaThl ¥ pacCMaTpPUBaTh UX MO
MHUKPOCKOTIOM, HaXOAUTh OCOOEHHOCTH CTPOCHHS KIJIETOK PA3IUYHBIX OPTaHU3MOB,
CpaBHMBATh UX MEXKIY cOOOiIl.

1.Bompocs! uig gonyeka K 1adopaTropHoii padboTe.

1. Ha3oBUTE OCHOBHBIE YaCTH MUKPOCKOIA U OMUIINTE UX (PYHKLUH.
2. Uto Takoe npeamMeTHOE U MOKPOBHOE CTeka? J[Jis 4ero oHu HyKHBI?
3. [lepeuncnure OCHOBHBIE MTpaBuiia pabOTHI C MUKPOCKOIIOM.

2.IIpoBeaeHNE ONBITOB

OG6opyoBaHue u Mocyaa Marepuainsl 1 PEaKTUBBI
1. MuKpOCKOIIbI 1.Bona
2. IlpeameTHbIe ¥ TIOKPOBHBIE CTEKIIA 2. Pa3BesieHHBIE B BOJIE IPOXIKU
3. CTeKJIIHHbIE NaJIOYKU 3. JIyk penuaThiii
4. Crakansl
5. @unpTpoBasibHas Oymara (canderka)
6. CTepuJIbHBIN MINaTellb

ANTOpPUTM TIPOBEJICHUS] PAOOTHI Bornpocsl u 3a1anus
e 1. 3yueHue cTpoeHHs PACTHTEJIbHOM Omnpenenure GopMy KIETOK,
KJIETKH e Haiinute aapo, Bakyosu, 000J10YKy
1.1. CHATB C BHyTpEHHEN TOBEPXHOCTH MACUCTON KJIETKH.
YellyHu JIYKOBHI[bl TOHKYIO IUIEHKY — SMHUAEPMY; e 3apucyiiTe HECKOJIBKO KJIETOK
e 1.2, [ToMecTuTh KyCOUYEK 3MUIECPMBI Ha AMUAEPMBI, 0003HAUNB HA PUCYHKE:
IIPEIMETHOE CTEKJIO B KAILIIO BOABI; LUTOIUIa3My, SIpO, BaKyoOJIH,
e 1.3. HakppITh 0OBEKT TOKPOBHBIM 000J10YKY KIIETKH
CTEKJIOM;
e 1.4, PaccMOTpETh KIETKH SMHUIECPMBI MO
pa3IMYHBIM YBEITMYEHUEM MUKPOCKOIIA
2. U3yyeHue cTpOeHUs ) KUBOTHOM KJIETKHU PaccMmoTpuTe Ha KOHUMKE IIMaTess B
2.1. ITpoBecTH CTEpUIILHBIM IIIATENIEM C JIETKUM | KameJIbKe CIIOHBI CIYIICHHBIE KIETKU
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Ha)KUMOM 110 HEOY MJIM 10 JECHAM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HaKPbITh €€ IIOKPOBHBIM CTEKIIOM;
2.3. PaccmoTpeTh mpenapar npu 00J1b11oM
YBEJIMYEHUH C IPUKPBITON Jradparmoii
KOHJIEHCATOopa.

ATHUTEIHS
PaccMmoTpuTe Ha mpenapaTe OTJe/IbHbIE
KPYITHBIC TUIOCKHE KIJICTKH HEMPaBUIbHOM
¢dbopmMmel. Bonbinas 9acTh KIETOK MEPTBEIE,
MOATOMY B HUX XOPOIIIO 3aMETHO SIIPO.
e 3apucyiite HECKOJIbKO KJIETOK,
0003HAYBTE PO U UTOILIA3MY.

3. U3y4eHne CTPOCHUS KJICTKH JAPOKKei
(rpudb)

3.1. [loMecTUTh CTEKJISTHHOM MaJIOYKON KaIlIko
pacTBopa ¢ IpokKaMU Ha MPEAMETHOE CTEKIIO;
3.2. HakpbITh ee moKpoBHBIM cTeksioM. Eciu ecTh
W3JIMIIKH KAJKOCTH, YAJTUTE €€ C IOMOIIIBIO
bunbTpoBasbHOM Oymaru (canderkn);

3.3. PaccMoTpeTh mpemnapar 1moja MUKPOCKOIIOM

Haiinure npoxikeByro KIETKY,
paccMOTpeTh ee (popmMy U OTACIIbHBIC
YacTH.

3apucyiTe HECKOJIbKO KIIETOK, CACIalTe
MOATMKCH.

HTorosasi KOHTPOJILHASI YACTH JIA00PATOPHOM PA0OTHI (BLINOJHUTL MUCHLMEHHO0):

1. U3 xakux OCHOBHBIX YacTE COCTOUT Jr00as KiieTka?
UYro o0111ero KMeeTCsl B CTPOCHUM PACTHTEIbHOM 1 )KHUBOTHOM KJIETOK?

2
3. Uewm pazmuvaroTCs 3TH KICTKHU?
4

Yem O6’L$[CHI/ITB, qTo, 6y,Hy‘II/I YCTPOCHHBIMH 110 €ANHOMY IIJIAHY, KJICTKH BECbMa

pazHo0Opa3HkI 10 hopme U pazmepam?
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2. HpaKTI/IKO-OpI/IeHTI/IPOBaHHLIe PpaCUY€THLIC 3aIaHUA

Ha3Banue TemMbl [Momymsiusi, cooO1IecTBa, YKOCHCTEMBI
OnuceIBaTh CBS3b MEXK/Y OPraHU3MOM M CPEJIOH €ro
Pe3yabTaTt 00yueHus mo reme o0uTaHUS
Y cTaHaBIMBATh CBS3b CTPYKTYPBI M CBOMCTB SKOCHCTEM
O0mue KOMIEeTEHINH OK 02, OK 04

HaszBanue 3aganus: Pacuyer cpoka ucuyepnaHusi MPUPOIHBIX PeCypcoB

®abyma: Pa3BuTHe 4YemOBEYECKOro OOIIecTBA HEBO3MOXKHO 0€3 B3aUMOJCHUCTBUS C
npupoaoi. JIo HEKOTOPOro BPEMEHHM OTPUIATEIbHbIC MOCJIEACTBUA XO3IUCTBEHHOW W HMHOMU
JESATETbHOCTH  YEJOBEKAa  KOMIICHCHPOBAIM  CIHOCOOHOCTHIO  MPUPOJHBIX  CHCTEM K
caMoBoccTaHoBieHHI0. Ho Kk cepeaMHe JBaaUaToro CTOJETUS CUTyalUsl HM3MEHUJIIACH:
OKpY>Karollasi IpUpoIHAs Cpea yKe HE B COCTOSIHUM KOMIIEHCUPOBATh MOJTHOCTHIO MOCJIEICTBUSA
BO3JCHCTBUSL pOCTa YHUCJIECHHOCTU JIOJICM W pACHIMPEHHUs MPOM3BOJCTBA. 3arpsi3HEHbI BOJA,
BO3AYyX, pPAacTEHHUs, BBIIAJAIOT KHCJIOTHBIC  JIOKIU, OPO3US  BBIBOJAMT TIOYBBI U
CEbCKOX035HCTBEHHOT0 000POTa, MOJISPHBIC JIBJIBI TAIOT M3-3a MOTEIUICHHUS KIIMMAaTa, HCUYe3aroT
MHOTHE BHUIbl JKUBOTHBIX M PACTEHUN, HACEJICHHE NMPHOOpETaeT XPOHHYECKUE 3a00JIeBaHUS,
pacTér cMepTHOCTh. CyHIECTBYIOLIME CelYac MHTEHCUBHOCTh AHTPOIOINEHHOI'O BO3ICHCTBUSA
BEJIET HAIly IUIAHETY K UCTOLIEHUIO U JErPAIALNH.

3ananue: OUEHUTE CPOK HMCUEpIaHUs IMPUPOJHOIO PECypca, €CIM H3BECTEH YPOBEHb
no0BIUM pecypca B TEKYIIEM Trojy, a MOTpeOJeHHEe PecypcoB B MOCIEAYIONIUE TOJIbI OyneT
BO3pacTaTh C 33/IaHHOI CKOPOCTHIO MPHUPOCTa €XKETrOAHOro MoTpedienus. Kakol mpupoaHbIi
pecypc UMeEeT CaMblil JOJITHI CPOK UCUEPHAEMOCTH M KAaKOW — HAUMEHbIIUN?

WNndpopmanus, HeoOXoaumast sl pelIeHus:

Tabmumna 1

Pecypc 3amac pecypca Q, | JloOwrda pecypca q, [Tpupoct o6beMa
MJIpI. T MIIPJ T /TOJ noTpedneHus
pecypca TP, % B rog

KamMeHHBIH yToJih 6800 3,9 2
[Ipupoausrii ra3 280 1,7 15

Hedts 250 3,5 2
XKenezo 12000 0,79 2,5
docdop 40 0,023 1,8

Menp 0,60 0,008 1,7
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Huak 0,24 0,006 1,3
CBuHen 0,15 0,004 2,2
AnroMuHAH 12 0,016 1,6

Ypau 300 0,2 2

Jnst pacdera BOCIIONIB30BATHCS (DOPMYIION CyMMBI WIEHOB PsJja FEOMETPUIECKON IPOrpeccuu

Q= # 1)

rae Q — 3amac pecypcos, q — rogonas qo0b4a pecypea, TP — npupoct norpebnenus pecypcea, t —
YHCJIO JIET.

JlorapudmupoBanue Bbelpakenust ans Q naer cienyrouryro ¢GopMyny Al pacdyera cpoka
ucuepnaHus pecypca

QTP
_ ln(q-100)+1 2
t= Ll @
100
3. Pemnenue 3axa4
Ha3zBaHnue TeMbl 3aKOHOMEPHOCTH HaCJICI0BaAHHSI

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

O0mue KOMIeTeHINU OK 02, OK 04

DopMynMpOBKa 3aJaHU: PEUIUTE 3aa4H, COCTABUB CXEMBI CKPEIIMBAHUS
3amaHue sBIsSETCS NPOQPECCHOHATbHO-OPUEHTUPOBAHHBIM. 3ajaud sl CTYAEHTOB
oI0UPAIOTCS B COOTBETCTBUU € 00bekTOM n3yueHus “Pacrenus”, “KuotHeie” unu “Yenosex™.
[Tpumep 3amau It CTYAEHTOB, oOyuaromuecs npodeccun/CnennaIbHOCTH CBA3aHHOM ¢
00BekTOM u3yuyeHus “YUenosek’:
3amaua 1. ¥V yenoBeka anbOMHHM3M M CIIOCOOHOCTH NMPEMMYIIECTBEHHO BIIAJETh JEBOM
PYKOI — pELieCCUBHBIE NPU3HAKN, HACIEYIOIMECS He3aBUCUMO. KaKOBBI T€HOTHUIIBI pOAUTENIEH
C HOpMaJIbHOW MUTMEHTAlMed M BIAJACIOUIMX IMPAaBOM PYKOH, €CclaM y HUX POAMIICS peOEeHOK
aJIbOMHOC U JieBIIa?
3anaya 2. Y yesnoBeka NpaBOPyKOCTb JOMUHHUPYET HaJ JIEBOPYKOCTHIO, KapEryla30CTh Hajl
roiy0oria3ocTeio. ['oyOornasbiil mpaBilia >KEHWICS Ha Kaperia3oi mpasiie. Y HHUX POJIUIOCH
JIBO€ JieTeil — Kaperjasplidi JeBmia M roiayOornasslii mpasiia. OT BTOporo Opaka 3TOTO ke
MY>KYHHBl C Kaperjaa3od MpaBIIOM pPOAWIOCH JEBATh KaperiasblX JeTed, OKa3aBIINUXCS
npasiiamMu. OnpenenuTs TeHOTUIIBI MYKUMHBI U 00€UX KEHIIMH.
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3agaua 3. VY Iletn u Camm kapue riasa, a y ux cectpbl Mamm — ronyosie. Mama 3Tux
nerell romyOoriasas, XOTsS €€ POAMTENM MMenH Kapue rasa. Kakoil mpusHak ToMuHUpyeT?
Kakoli et rna3 y nanel? Hanummure reHOTUIIBI BCEX MEPEUNUCICHHBIX JIULL.

Kpurepuu onenuBanus

“5” - BCe OTBETHI BEPHBI

“4” - nomyIieHa ojiHa OIMOKa

“3” - momymieHsl 2 ONIHOKH

“2” momyieHsl 3 u 6oJiee omMOOK Wi paboTa HE BBITIOJHEHA

4. Keiic Ha aHaau3 uHGopManun

Ha3Banue Tembl buorexHonoruu B MeAMIIMHE U (I)apMaL[I/II/I

AHaJII/I3I/Ip0BaTI) OTUYCCKUC aCIICKTBI COBPEMCHHBIX
Peaym,TaT oﬁyqennﬂ 1o TeMe I/ICCJICI[OBB.HI/Iﬁ B 00J1aCTH OMOTEXHOIOTHH U
TCHETHYCCKHUX TEXHOIOTHI

O01mue KOMIEeTEeHITHH OK 02, OK 04

Kelicbl HCTONb3yIOTCS B Ka4eCTBE OIICHOYHOI'O MEPOIPHUATHS B paszzaerne 5 “buonorus B
JKU3HU, KOTOPBIN SBJIAETCS NPUKIAAHBIM MOJYJIEM U COCTOMT U3 ABYX uacTteil. Tema 5.17
“BHOTEXHOJIOTUN B JKU3HHM KaXKIOT0” M3Yy4aloTCs HE3aBHCUMO OT Npodeccuii/crnennaibHoCTei
oOyJarmuxcs, Tema 2 sBIsSeTCS NPOo(HEeCcCHOHAIILHO HANpaBIeHHOW W IMOAOUPArOTCS B
3aBUCHUMOCTH M MPOQeCcCUOHAITBHOI HAPaBICHHOCTH.

[Tpusenem npumep keiica k Teme 5.2.1. “buoTtexnonornu B Meaunuue u papmanuu’

dopMynHpoOBKa 3aJaHUSA:

buorexHomoruss — KOMIUIEKCHAsi HayKa, HampaBlieHHas Ha TIOJy4YeHHE IIeJIEBOTO
OPOAYyKTa, C TIOMOUIBI0O OHOOOBEKTOB MHUKPOOHOTO, PACTUTENBHOTO U  KHUBOTHOTO
MIPOMCX 0K ICHHUS.

MenunuHckass OMOTEXHONOTUSI — OTPacib, e KOTOPOW CO3JaHHE TUArHOCTHUYECKHX,
NPOPUIAKTUYECKUX M JICUEOHBIX MPENnapaToB, OHA H3y4aeT BO3MOXKHOCTH HCIOJIb30BAHUS
MUKpPOOPTaHU3MOB, [IJISl TOJYYE€HHUS aMHHOKHCIOT, BUTAMHHOB, ()EPMEHTOB, aHTUOMOTHKOB,
OpPTaHUYECKUX KHUCIIOT.

Caxapublii 1uabeT — 9T0 3ab0eBaHre OOMEHa BEIIECTB, IPU KOTOPOM B OpraHH3Me HE
XBaTaeT MHCYJIMHA, a B KPOBHU TMOBBIIMIAETCS cojepkanue caxapa. CojepkaHue caxapa B KpOBH
HEOO0XOUMO ISl HOPMAIILHOTO ()YHKITHOHUPOBAHUSI KJIETOK. VIHCYIMH, KOTOPBI BRIpaOaThIBAET
MO/DKENTyTI0YHasT Keye3a, O00ecreuyrnBaeT NPOHUKHOBEHHE TJIIOKO3bI B KJIETKH, HO WHOTIA
MPOUCXOIUT COOM BBIPAOOTKM MHCYIMHA W KJIETKa HE MOJy4aeT HEOOXOAUMOTro TMUTAaHHS, a
caxap HaKalIMBAaeTCs B KPOBU. DTO MPUBOJIUT K BOSHMKHOBEHHIO CaxapHOTO AuabeTa pa3HbIX
TUIIOB, OJIMH U3 KOTOPBIX SIBISIETCS MHCYIMHO3aBUCUMBIM. [Ipu Takom Tumne caxapHoro auabera
3a00JICBIINI TOJDKEH BCIO KU3HDb BBOJAUTH Ce0€ MHBEKITUN MHCYINHA.

[To manueiM ctatuctuku, B 2014 r. KomudyecTBO OONBHBIX caxapHbIM AHA0ETOB B
Poccuiickoii deneparuu cocraBmino 387 muH denoBek. [1o HEKOTOphIM JaHHBIM 3Ta IHUpa
KaX]IbIi roJ] yBenuuuBaercs Ha 5%.

3anaHue: HaWAUTE U MPOAHATM3UPYHTE PAa3INYHbIe HCTOUHUKHU HHPOpMAIMK (HaydHas U
yueOHO-Hay4YHasl JUTepaTypa, CpeAcTBa MaccoBoi mHpopmMaiuu, ceTh HTepHeT U Apyrue) mo
Teme Kkeiica. OTBEThTE Ha BOMPOC HAa OCHOBE HAWIECHHBIX JaHHBIX: C YeM CBS3aH POCT
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3a0071€Ba€MOCTH ~ CaxapHbIM JIUa0ETOM Cpelu B3POCIOrO0 HACEICHHUS U OMOJIOKCHHE
3a0oneBanus?  Kakue Mepbl NpOoPMIAKTHKU caxapHOro auadera MOXKHO pealiu30BaTh B
IIOBCEIHEBHOM KU3HU KaxaoMy U3 Hac? Kak pa3BuBaioch MpoU3BOICTBO MHCYIMHA U C KAKUMHU
STUYECKHUMH HOPMaMHU MIPHU 3TOM CTAIKUBAINCh YUEHbIE?

[ToaroToBeTe yCcTHOE COOOIIEHHE C MPE3EHTaLKEl, B KOTOPOM HEOOXOUMO OTPA3UTh:

1. Caxapublii 1uabeT — NPUYKHBI, CAUMIITOMBI, TUATHOCTHKA U JICUCHUE;

2. PacnpocTpaHeHHOCTh cCaxapHOTO AuadeTa Cpedu HACeJEHUs CBOETO pEerHOHa 3a
HOCJIEeIHUE TPU rojia, IPOAHAIU3UPOBAB HAy4Hble MTyOIMKALMU U CTAaTUCTUYECKYI0 OTYETHOCTh
(B TOM ymcie oTYeTHI ['0cy1apcTBEHHOTO peecTpa caxapHoro Auadera);

3. PacnpocTpaneHHOCTh caxapHoro nuadera cpeau HaceneHust Poccuiickoil denepanuun
3a TOCIEAHME TpU TrojJa, NPOAHAIM3UPOBAB HAyuyHble MYOJMKAlMM M CTATUCTUYECKYIO
OTYETHOCTH (B TOM YHCJIE OTUEThI | '0CYy1apCTBEHHOr0 peecTpa caxapHoro guadera);

4. IlpeanonaraeMple TPUYUHBI U3MEHEHUsI 3200JIEBAEMOCTH CaxXxapHbIM AHA0ETOM U UX
000CHOBaHHE;

5. Bo3mokHbIE TPODUITAKTUYECKIE MEPOTIPUSITHS;

4. Metoabl OJIy4YeHHs] UHCYJINHA;

5. Otpa3ure 3TUYECKUE ACIEKThl MCIIOJIb30BaHUS OMOTEXHOJOTUM IpU NPOU3BOJICTBE
UHCYJIMHA.

JIns1 co3anus Ka4eCTBEHHOM MPE3eHTAMA HE0OX0IMMO COOII0IATh Psil TPEOOBaHMIA:

OO01mue 1. TlpesenTanus q0/KHA HAYMHATHCS C TUTYJIBHOTO Claiiia, rie

TpeOOBaHMS yKa3bIBaeTCs TeMa, CBEACHHS 00 aBTOPE U T.II.

2. Ha crnaiinax HCOOXOAMMO pa3MeIaTh TOIBKO TE3UCHI, KITFOYECBHIC

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

U T.IL).

Hcnonb30Bath eANHBINA CTUIE OQOPMIICHUS.

4. KonuyecTBO ClIaioB MOJDKHO OBITh JIOCTATOYHBIM JIJISI PACKPBITHUS
TeMBI, HO He Oojee 20-TH.

w

[pudTtsr 1. CrenyeTr ucmonab30BaTh CTaHIAPTHBIC, IIMPOKO PACIIPOCTPAHECHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;

2. Pa3mep mpudgra U1 3aroJoBKOB — He MeHee 24, i1 uHpopMaLuu
He MeHee 18.

3. He pexomeHayeTcst HCIONB30BaTh pa3HbIE TUIBI MIPU(PTOB B OAHOM
MPE3CHTAIHH.

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

5. He 310ynotpe0asTh MpONMCHBIMUA OYKBaMHU.

®oH 1. XKenarenbHO HCNONB30BATh OJTHOTOHHBIA (OH HEAPKUX MACTEIbHBIX
TOHOB.
2. Jlnsa ¢poHa mpeArnouTUTENbHBI XOJIOIHBIE TOHA.

Ucnonp3oBanne 1. Ha omHom crnaiime pexkOMeHAyeTCs HCIOJb30BaTh HE Ooisiee 3-X
1BETa I[BETOB: OJWH /sl OHA, OJTUH JAJISI 3aTOJIOBKA, OJMH JIJISl TEKCTA.
2. s ¢hoHa M TEKCTa HCIIOIB30BaTh KOHTPACTHHIE I[BETA.
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HpeI[CTaBJIeHI/Ie 1. PeKOMeHI[yeTCH HCIIOJIB30BAaTh KOPOTKHUE CJIOBA U IPCATIOKCHUA.
I/IH(i)OpMaHI/II/I 2. MI/IHI/IMI/ISI/IpOBaTB KOJIMYECTBO IIpeaJIoroB, HapC‘IHfI,

npujiaraTCJibHbIX.
3. 3aroigoBku JOJIKHBI ITPUBJICKATh BHUMAaHUC Ay JUTOPHUH.
O0Bem He cronuT 3amonHATH OUH Cﬂaﬁﬂ CIIMIIKOM OOJBIIUM O0BLEMOM
I/IH(I)OpMaLII/II/I I/IH(bOpMaLII/H/Ii JIOJU MOTYT €IMHOBPEMCHHO 3alIOMHUTH HE Ooiee TpEX
(baKTOB, BBIBOIOB, onpeneneHHﬁ.

5. YueOHO-ucci1e10BaTEIbCKUN POEKT

Ha3Banue TemMbl buoskonorndyeckuit 3KCIIEpUMEHT

[IpoBoaNTH OMO3KOJIOTUUECKHM SKCTIEPUMEHT
[TnanupoBaTh GMOIKOJOTHUECKUI SKCIIEPUMEHT
PesyabTaT 00yueHnus mo reme NHTepnpeTupoBaTh pe3yiabTaThl IPOBEAECHHOTO
OMO’KOJIOrMUYECKOT0 HIKCIIEPUMEHTA C UCIOJIb30BAHUEM

KOJIMYECTBEHHBIX METOJIOB

O0mue KoMIeTeHIUU OK 02, OK 04, OK 06

VY4eOHo-HcCae10BaTeNbCKUM  MPOEKT  SIBJISETCS  OCHOBHBIM ~ CHOCOOOM  OLICHKH
pe3yabTaToB 00y4YeHHs, CHOPMHPOBAHHBIX y OOYdYaIOUIMXCS B XOAE OCBOSHHS pasjena 6
“bHO’KOJIOTUYECKUE UCCIEA0BAHNS .

Cpenu paznuyHBIX TEXHOJIOTHI MPOEKTHOE 00ydeHHEe 00JadaeT psSAoM IMPEUMYIIECTB:
no3BojsieT  oOyyaromeMycs — CaMOCTOATENbHO  (IpW  KOHCYJIBTaTMBHOM  MOAJEpPIKKE
npenojaBaresis) 100bIBaTh 3HaHUS, padoTas ¢ MHOIOYMCIIEHHBIMH HUCTOYHUKAMU MH(pOpMaluy,
npubopamMu U J1a0OpaTOpHBIM OOOPYIOBaHHEM, M OJHOBPEMEHHO B JIEJIOBOM OOLIEHHM C
OJIHOTPYIITHUKAMH Pa3BUBATh KOMMYHUKATHUBHbIE YMEHHUS U HABBIKU.

Jnis yaeOHO-MCCIe10BaTeNbCKOTO MPOEKTa B paMKax OMOJIOTMM HauOoJjiee ONTHMalbHa
rpynnosast popma paboThl HaJl IPOEKTOM.

Tembl  yueOHO-MCCIIEOBATENBCKOTO  MPOEKTa, MPUBEJCHHBIE HIKE,  SBISIOTCS
IPUMEPHBIMU U MOTYT OBITh MOJEPHU3UPOBAHBI MOJ PErHOHATIbHBIE OCOOEHHOCTH U C YYETOM
NOJy4aeMoi yyamuMucs npodeccueit (CrnennanbHOCThIO):

[TprmepHBIe TEMAaTHKN y4€OHO-UCCIIE0BATEIBCKOTO IIPOEKTA!

1. Omenka kadecTBa aTMOC(EPHOTO BO3AyXa

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.

CtpykTypa yueOHO-HCCIe10BaTENbCKOTO TPOEKTA BKIIOYAET MATh OCHOBHBIX 3Tarla.

OcCHOBHBIE 1Iard TEpBOrO 3Tala BBHIOJHEHUS MPOEKTa: OOOCHOBAHHE AKTYalbHOCTU
BbIOpAaHHOW TEMbI, BBISBIEHUE MPOOJEMBbl HCCIeqoBaHus, (OPMYJIUPOBAHUE THUIOTE3bI,
MOCTaHOBKA IIEJIM U 3aJ1a4 MCCIIeI0BaHMs, BHIOOP METO/I0B UCCIIE0BaHUs, BEIOOp ToueK oTOOpa
npo0d Ha TEpPpUTOPUU HCCIIENOBaHUS, ompeseseHne (GopMbl TMPEACTaBIECHUS PE3YJIbTaTOB
MCCJIEIOBAHMSI, ONIPEIEIIEHNE ATANOB U COCTaBJICHUE IIJIaHA UCCIIEI0OBaHUS.

Bropoii stan BkiItodaeT B ceOs MOATOTOBKY HEOOXOAMMOM TOCYIbI M MaTepHayia s
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HKCIEPUMEHTA, IIPOBEICHUE IKCIIEPUMEHTA, IIEPHOANYECKYIO IPOBEPKA TEUEHHS IKCIIEPUMEHTA/
cOop MaTepuasia B BBIOpaHHBIX TOYKaX 0TOOpa mpoo.

B mepwoxm Tperbero dTama MpOBEACHUS ~ OHMOAKOJOTHMYECKOTO  MCCIIEOBaHUS,
o0yyaromuecs NoiIy4aroT NePBUUHBIEC IKCIEPUMEHTAJIbHBIC IaHHBIE, IPOBOAT CTATUCTUYECKYIO
00pabOTKy MOJTYYEHHBIX MAHHBIX, MPOBOIAT AHAIN3 PA3IMYHBIX HCTOUYHUKOB HH(OpMAIUN B
paMKax TEMBbI IIPOEKTA.

Ha ueTtBepToM 3Tane, o0ydarouuecs BbIABISIIOT 3aKOHOMEPHOCTH MEXAY HCCIeyeMbIMU
00BEKTaMH, MPOLECCAMU U SIBICHUSMH, (OPMYIHPYIOT BBIBOJIBI U pa3padaThIBAIOT MPOTHO3BI,
IPOBOJAT OLIEHKY KayecTBa MCCIEeyeMoro oOBEeKTa IO pe3yibTaraM OHO3KOJIOTHYECKOIro
aHaJIM3a.

Ha 3aBepuiatomieM 3tane npoBOAUTCS OPOPMIICHHE Pe3yJbTaTOB BBIMOJIHEHUS y4yeOHO-
HCCJIEIOBATEIBCKOTO MPOEKTa B COOTBETCTBUU C 3aJaHHBIMU TPEOOBAaHUSAMU U MPEJCTABICHUE
pE3yJIbTATOB HA 3aLLUTE MPOCKTA.

[IpuBeneM npuMep ONUCAHUS D3TAllOB BBIIOJHEHUS Y4eOHO-UCCIE0BATEIBCKOTO
IIPOEKTA:

VBaxaemble cryaeHTbl! B paMkax mnpoekta BaM HEOOXOJUMO HPOMTH IATH 3TAIlOB
paboThl Haj y4eOHO-UCCIIEOBATEIBCKUM MIPOEKTOM OT BBIOOpA TEMbI JIO0 MYOJUYHOM 3alUThI
MIOJIyYEHHOT'O pe3yJIbTarTa.

Ha nepBom arare:

- copmupoBaTh KOMaHly poeKTa (2-3 yenoBeka);

- BbIOpaTh TeMy y4eOHO-HCCIIe10BaTEIbCKOIO IPOEKTa;

- 000CHOBaTh AKTYaJIbHOCTh BEIOPAaHHON TEMBIL;

- BBIIBUTb IIPOOJIEMBI HCCIEI0BAHUSA, COPMYIUPOBATH TUIIOTESY;

- 1moaoOpaTh METOJIbl UCCIIEIOBAaHUS B paMKaX CBOETO MPOEKTa;

- BbIOpaTh TOYKH 0TOOpa MPoO HA TEPPUTOPUH MCCIIEJOBAHUS

- copmynarpoBaTh 1I€NIN U 337a4d UCCIIEJOBAHMUS;

- COCTaBMTb IJIaHA MCCIIETOBAHUS.

Ha Bropowm srarme:

- MOJrOTOBUTH HEOOXOJUMYIO MOCYy U MaTepHaia Ui SKCIepUMEHTa;

- NPOBECTH IKCIIEPUMEHTA, IEPUOANUECKU MTPOBEPSIS €ro TeUeHHe (IIpU
JUINTEJIbHOW TIOCTAaHOBKE OMbITa)/ coOpaTh MaTepuall B BBIOPAaHHBIX TOUKaX
otbopa mpoo.

Ha tpersem sramne:

- TOJYYMTb [IEPBUYHBIE IKCIIEPUMEHTAIIbHbIE TaHHbBIE;

- IPOBECTH CTATUCTHUYECKYIO 00pabOTKY MOIYUEHHBIX IaHHBIX;

Ha gyeTBepTom ararme:

- BBIIBUTH 3aKOHOMEPHOCTH,

- copmynHpoBaTh BBIBOJBI U AAaTh MPOTHO3 UJIU OLEHKY Ka4e€CTBA UCCIIETyEMOI0
00BEKTa MO pe3yibTaTaM OMOIKOJIOTHIECKOTO aHAIIN3A.

Ha 3aBepmiaronem srare:

- 0(OpPMHUTH PE3yNIbTATHI BHITOJHEHHS Y4eOHO-HUCCIIEI0BATEIBCKOTO MIPOEKTa B
COOTBETCTBUHU C 33/IaHHBIMH TPEOOBAHUSIMU;

- TMOJTOTOBUTH YCTHOE COOOIEHHE U MPE3EHTALIUIO;

- TNPEeACTaBUTbH PE3YJbTAThl BBIMOIHEHHS Y4eOHO-HCCIIeI0BAaTENBCKOTO TPOEKTa Ha
3alluTe.

IIpumep BBINOIHEHUS IPOEKTA:
HazBanue mnpoekra: OIleHKa KadecTBa aTMOC(EPHOrOo BO3AyXa IO XBOE COCHBI
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OOBIKHOBEHHOM.

IIpoGsiema mcciaeqoBaHMs: ONpEIEICHHE MCTOUHUKOB 3arpsA3HEHUs BO3JyXa Ha
TEPPUTOPUU HACEIEHHOI'O IYHKTa Ha OCHOBAaHMM IIPOBEICHMS HKCIPECC-OLEHKU KauyecTBa
BO3/lyXa II0 COCTOSIHUIO XBOM COCHBI OOBIKHOBEHHOW C OIIpeleJIEHHEM Kiacca 3arpsi3HEHMs
BO3/yXa.

Leab mnpoexkTa: OnpeenuTb 30HBI Pa3HOW CTENEHM 3arpsA3HEHUs, C YyKa3aHHEM
UCTOYHUKA (MICTOUHUKOB) 3arpsi3HEHMSL.

3agauum npoexra:

1. BeiOpaTh TEppUTOPHIO HUCCIIEOBAHUSA U TOUKH 0TOOpa MaTepuaa;

2. IIpoBecTu OLIEHKY NOBPEXACHUS U YChIXaHUS XBOU;

3. Onpenenuts Kiacc 3arpsi3HEHHs BO3yXa;

4. Pa3paboTarth KapTy 3arpsi3HEHHsS BO3JyXa, Ha KOTOPOH OTMETHTh 30HBI DPAa3HOM
CTETICHU 3arpsi3HEHUs BO3/1yXa U UCTOYHHUKH 3arps3HEHUS;

5. IloaroToBUTh U MyOIMYHO 3AIUTUTH PE3YJIbTAThl IPOEKTA B KOMaH/IE.

Pe3yabTaT npoekTHOM padoThl 00y4aroIerocs:

Kapra crenenu 3arpsi3HEeHHOCTH aTMOC(EPHOro BO3/lyXa Ha TEPPUTOPUU UCCIIETOBAHUS C
yKa3aHHEM UCTOYHUKOB 3arpsi3HEHMST; IPE3CHTALMs Pe3yIbTaTOB UCCIIEJOBAHUS.

®opma npeacTaBiieHUs: pe3yJbTAaTOB POEKTHON PadoThI:

3amuTa NpoeKTa ¢ UCIOJIb30BaHUEM CPEACTB BU3YAIM3allUH U AEMOHCTPALIUY IPOJYKTA.

BoinosiHeHHe npoekTa:

Bomnpocsl 1151 1onycka K NpoeKTHOM padore
1. ChopmynmpoBath 1elb INIAHKPYEMOTO SKCIIEPUMEHTA.

2. Kakue nokasareny UCIoJIb3YIOTCs I OLIEHKH KadecTBa aTMOC(epHOro Bo3ayxa 1o
COCTOSTHUIO XBOHU.

3. Kakue MCTOYHMKY 3arpsi3HEHNs] aTMOC(EpPHOTro BO3/1yXa €CTh B BallleM pailoHEe MPOKUBAHMS.
4. IlepedncianTb OCHOBHBIE 3TAIIbI ONPEIEICHHS YUCTOThI aTMOC(HEPHOTO BO3AYyXa M0
COCTOSTHUIO XBOH.

5. Kakue kiiaccel MOBPEXKICHHS XBOU HCIIONb3YIOTCS B JAHHOW MeToInKe?

6. Ilepeuncinre 1 0XapakTEpU3yUTE KIIACChI YCHIXaHUSI XBOM.

7. Kakue kiiaccel 3arpsi3HeHUs] BO3AyXa BbIACISAIOT?

8. Onummre npaBuiia 0TOOpa MaTepHaa.

9. Kakue 3arpsi3HUTENN BBI3bIBAIOT IOBPEXKICHUS XBOU?

10. Kak onpeaenuTs NpoaoKUTEIbHOCTD KU3HU (MaKCUMaJIbHbII BO3pacT) XBOU?

11. Ot yero 3aBUCUT BHIOOP PACCTOSIHHS MEXTY TOUKAMH HCCIIEIOBAHUS?

12. XB0or0 Kakoro rojia He00XoAUMO coOpaTh AJIs MPOBEACHUS OLIEHKU COCTOSIHUS
atMocdepHoro Bo3ayxa?

Dralbl MpoBeIeHUs PabOTHI:

1. IToaroToBUTEIBHBII:

- BBIOOP TEPPUTOPHH U TOUYCK UCCIICIOBAHHS,

- cOop marepuana;

2. KamepanpHas 00paboTka cOOpaHHOTO MaTepHaa.

1. BeibpaTh TOUKH MccienoBaHus, mpuMepHo 4 — 5. Touku JOMKHBI HAXOAUTCS HA OJTHOM

JUHUH 110 Mepe YAAJCHUS OT MOTEHIIMAIEHOTO UCTOYHHMKA 3arpsS3HCHHS B BaIIed MECTHOCTH —
HACEJIEHHOTO TYHKTA, MPOMBIIIJICHHOTO MPEANPUATUS WIH aBTOMaructpaiu. JKemareabHO
pacrojaraTh TOYKH I10 JIMHUHU IMPEOOIaIaloNIuX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCHUT MOTEHIIMATbHBIE 3arPS3HSIONINE BEIECTRA.
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Paccrosinne Mexy TOYKaMH 3aBUCUT OT MOIIIHOCTH MCTOYHMKA 3arpsizHeHus. Eciau 3o
OOJIBIION HACENEHHBII NYHKT C MPOMBIIUICHHBIMU MPEANPUATHSIMH U MHOTOYHCICHHBIM
ABTOTPAHCIIOPTOM, TO PACCTOSIHHE MEXIY TOYKaMHU MOTYT OBITh B mpenenax | KM (IanbHss
ioniaika OyAeT yaaieHa oT ropoja Ha 5 kM). Eciiu 910 HeGonbIas KoTenbHasl, TO pacCTOSHUE
MEXIy rromaakaMu MoxeT coctaBiath 400 — 800 metpoB. Ecnm 3To aBTOTpacca, To 20 — 200
METPOB (B 3aBUCUMOCTHU OT IMOTOKA aBTOTPAHCIIOPTA).

2. B xaxoii Touke 06cie10BaHNs HEOOX0IUMO 0TOOPATh MOJIOJIBIE IEPEBbhs, BEICOTOM 1-
1,5 M ¢ OOKOBBIMH TTOOCTaMU HE MEHEE 8.

3. Omucarb BBITONTAHHOCTh Yy4YacTKa, IIPUCBOMB COOTBETCTByrOIMN Oamn (1 —
BBITANITHIBAHUS HET; 2 — BBITONTAHBI TPOIbI; 3 — OCTAJI0Ch HEMHOTO TPaBbl BOKPYT JIEPEBLEB; 4 —
HET HU TPaBbl, HU KycTapHUUYKOB). [Ipu BBITONTaHHOCTU TEPPUTOPHH, OLIEHHBaeMOl Oaimamu 3
wiH 4 olleHKa aTMoc(epHOro 3arpsi3HEHUS HE BO3MOXKHA.

4. Ha BpIcOTE CBOEro pocTa cobpaTh ¢ Kaxkaoro aepena (1 mepeBo B oaHO# Touke) mo 30
XBOMHOK (cymmapHO 150 XBOMHOK). XBOMHKH JOJKHBI OBITH B BO3pacTe 2 JIET, TO €CTh Hajl0
OpaTh 00pa3Ibl XBOU € TOOErOB BTOPOTO IO/ dKU3HU — JIJIsl BCEX TOYEK OJIMHAKOBO pucC. 1.

MYyTOBKH

boxoBHE MoberK

oCEBOH mober
1roma

oceeol mober
2roma
oceBoH nmober
3roma

Puc.1. Yactu BeTBU XBOMHOTO JiepeBa ciaysKalire OMOMHINKATOpaMu

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

[TonHbIil BO3pAacT XBOM ONPEAEIAETCS YUCIOM yYacTKOB OCEBBIX MOOErOB € MOJIHOCTBIO
COXPaHEHHOH XBOEH ILIIOC J10JIsI COXPAHEHHOW XBOU Ha CJIEIYIOLIEM 32 HUM Y4acTKe.
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Puc. 2. Cxema onpezeneHus IpogoIKUTEILHOCTH KU3HU XBOU COCHBI

6. IIpoOy ¢ Kak10if TOYKH HAJ0 MOMECTUTHh B OTJACIBHBIA MaKeT (JIydine OyMakKHbIH) U
cpa3y moamucarh ero (ykasplBaeTcs JaTa; TOYKa OTOOpa; CTENeHb BHITONTAHHOCTH YYacTKa;
IPOIOJDKUTEIHHOCTD KU3HU XBOU Ha BETKE, OTKY/1a O€pYTCsl XBOMHKH).

2. IIpoBeeHue ONbITOB

2.1. AliropuTM onpejesieHusi KJIACCOB MOBPEXKIEHHUSI U YCHIXaHUS XBOH

Oo6opynoBanue u nmocyaa

Marepuana

1. Jyma

1. XBost cocHbl B Bo3pacte 2 jieT, He MeHee 30 mTyk

2. JIunelika UM MUJJIUMETpOBasi Oymara

AJIFOpI/ITM MpPpOBECACHUSA ONIBITA

BOl'[pOCI)I H 3aJ1aHUA

1. OcMOTpeTh XBOO IIPU [TOMOIIH JIYTIBI.

2. PaznenuTh BCIO XBOIO HA COOTBETCTBYIOIINE
KJIACChI 110 MPU3HAKaM MOBPEXJICHHS U YChIXaHUS

COIJIACHO OLIeHOYHOM Tabnuue 1 u pucyHky 1.
3. IToxcunTaTh KOJMYECTBO MOBPEKICHHBIX
XBOWHOK B K&KIOM KJIacce.

4. IlogcunTaTh KOJMYECTBO XBOUHOK C
IIpHU3HaKaMH YCBIXaHHJ 11O Kj1aCCaM.

1. 3a"ecTu JaHHbBIE IO KOJIMYECTBY
MOBPEXKICHHBIX XBOMHOK B TaOIHUILY 2.

2. 3aHecTy JaHHBIE MO KOJUYECTBY
XBOMHOK C TIPU3HAKAMH YCHIXaHUS B
Tabnuiy 3.

2. PaccunTarh MpoOIEHT MOBPEXKICHHBIX U
XBOMHOK C IPU3HAKAMH YChIXaHUS
OTHOCHUTEIBEHO OOIIETro KOJIHYeCTBa
COOpaHHBIX XBOMHOK.

OnenouHnas TadJauIa

Tabmuna 1

Onenka MOBPECKACHUS U YCBIXaHUSA XBOU

Kanacc noBpexnenusi | Buabl noBpe:kieHuii XBou XapakTepucTHKA YCHIXaHUS XBOH
/ K1acc yChbIXaHus
KIT1/KV 1 XBOMHKa 0€3 NATeH Her cyxux ydacTkoB
KII2/KV1 XBOMHKA c HeOonpMM | HeT cyxux yyacTkoB
YHCJIOM MEJIKUX MATECH
KII3/KVY 2 XBOHHKA C OOJBIIMM YHCIOM | YCOX KOHYHUK 2-5 MM
YEPHBIX U XKEJTHIX ATCH
-/KY 3 - Vcoxna 1/3 XBOMHKH
-/KY 4 - VYcoxiao Oosee MOJOBHHBI XBOMHKHU
WJTU BCSI XBOMHKA JKEJTas ¥ cyxasi
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Knaccel nospexneHus (HEXpO3kl) 1 2 3
Kiacchl ychIXaHusA 1 1 1 2 3 4

Puc. 3. Kiacchl MOBpeX/ICHUS ¥ YCBIXaHUSI XBOU
3. O0paboTKa pe3yJbTaTOB ONBITOB

Tabnuma 2
OmnpenesieHne Kjacca NOBPeKIACHUS XBOU
Kiace KII 1 KIT 2 KIT 3
MTOBPEXKICHUS
XBOU
Howmep XBOUHKHU 0€3 MATeH XBOWHKH € HEOOIBIIUM XBOUWHKA ¢ OONBIIUM
JiepeBa YHCIIOM MEJIKUX ISTEH YHUCJIOM YEPHBIX U
JKENTHIX MSATEH
IIT. % IIT. % IIT. %
1
2
3
Mecro
oTbopa
Marepuaia
BoiBox: % xBomHOK — 0e3 mATeH, Ha % HeOOJbIIOe YUCIO MENKHX TMSITeH
JKEJITOTO 1[BE€Ta, y % MHOro MHATeH 1no Bcel ainuHe. Takum oOpa3oM, TOMMHHPYET  KJIacc
MOBPEXJICHUSI XBOU.
Tabnuma 3
OmnpenesieHue Kiacca yCbIXaHUsl XBOU
Kitace KV 1 KY 2 KV 3 KY 4
MOBPEXICHU
ST XBOU
Howmep VY XBOMHKH HET VY cox KOHYHMK VYcoxina 1/3 Ycoxio Gonee
nepeBa CYXHMX y4acTKOB XBOWHKH Ha 2-5 XBOWHKH TTOJIOBUHBI
MM XBOMHKH WUJTU BCA
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XBOMHKA JKeJTas U
cyxas
IIT. % IIT. % IIT. % IIT. %
1
2
3
Mecto
oTbopa
Marepuaia
BoiBog: % XBOMHOK OTCYTCTBYIOT CYXH€ YYaCTKH, Y % ycOoX KOHYMK XBOUHKH, Y
% vycoxna TpeTb XBOMHKH, % XBOMHOK — TOJHOCTBIO cyxue. Takum oOpazom,
JOMUHUPYET _ KJIACC NOBPEXJICHUS XBOU.

CrenaiiTe BBIBOJ] O UUCTOTE BO3/yXa HA HCCIEYEMOW TEPPUTOPHUH 110 TadmuIe 4.
Knacc uncToTsl Bo3iyxa omnpenensercs Npy MepeceueHrn Kiiacca MOBPEXKICHHS XBOU HA
noberax 2 roja *KM3HU U MAKCUMAJILHOTO BO3pACTa XBOW Ha BETKE.

Tabnuma 4.
OmnpenesieHue Kaacca 3arpsi3HeHUs1 BO31yXa
MaxkcuMaabHBIA Kiacc noBpe:xxkaennsi XBou Ha noderax 2-rorojaa ;Ku3Hu
BO3PacT XBOH 1 2 3
4 I -1 Il
3 I ] I —1v
2 ] Il v
2 — v V-V
1 — v V - VI
1 — — VI
VYcnoBHble 0003HaueHMs Kjacca 3arps3HeHus Bo3ayxa: | — upeanbHo uwmctsiif; I —

yucthlid; [I1 — oTHOCHTENBHO YnCTHIN («HOpMay); IV — 3arpsi3HeHHbIH («TpeBora»); V — rps3HbIi
(«omacHO»); VI — odeHb Tps3HBIN («BpeHO»), ( — ) HE BO3MOXKHBIE COUETaHMUS.

4. 3aBepmaommii dTan: PazpaboTka KapThl CTENEHH 3arps3HEHHOCTH aTMochepHOro
BO3/lyXa Ha TEPPUTOPUHU HCCIEIAOBAHUS C yKa3aHWEM HCTOYHHUKOB 3arps3HEHHUS; MPE3ECHTALs
pe3yibTaToB uccienaoBanus. [1oAroToBka yCTHOroO COOOIIEHHS U MPE3EHTAlUU 10 pe3ysbTaTaM
MIPOBEJICHHOTO UCCIIEI0OBAHUSI.

TpeGoBanus K yCTHOMY COO0OILICHUIO:

— IIPOJIOJKATENBHOCTE: 10 10 MuH;

— CTPYKTYpa: KpaTKasi aKTyaJIbHOCTh MCCIIEIOBaHMS, TUIIOTE3a, 1eNb, 3aa4i, OOBEKTHI 1
METO/IbI, OJIyYE€HHBIE PE3YJIbTaThl U UX 00CYXIeHUE (MpeACTaBIEHUE MPOIYKTA), BHIBOJIBI.

TpeGoBanus K CTPYKType Npe3eHTAIUN:

1. TurynepHeIi cnmaiin. B BepxHelt dactu crnaiiga HEoOXOOMMO  OTPa3UTh
uHpopMmanuio 00 o00pa3oBaTeNbHON OpraHM3alud, B KOTOPOH MPOBOIMIOCH
uccienoBaHne. B IEHTpanbHOM 4YacTH crlaifie yKas3bIBaeTcsl Tema Y4eOHO-
MCCJIEI0BATENbCKOTO MPOEKTA. B HUKHEHN YacTH CIIpaBa YKa3bIBAIOTCS YUACTHUKHU
MIPOEKTA, BHIMOIHIBIINE PadOTY;

2. AKTyaJbHOCTb;
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How

OoJee);
5. PesymbraThl uccienoBaHuil. Moryr OBITh TPEICTABICHBI B BHJE PHUCYHKOB,

rpauKoB,

I'mmioTesa, 11enb, 3a7a49H;
OOBEKTBI W METOIBI HCCIeNOBaHUsA (MOTYT OBITh pa3OMTHI Ha JBa claijga u

¢dororpaduii, Tabnui, KOTOpblE JOHKHBI HMMETh CKBO3HYIO

HyMEpalrIlO U Ha3BaHUEC. KOJIMYECTBO CHafI,I[OB 3aBUCHT OT 00beMa Martcpuraja, HO

HE JOJDKHO IIPUBBIMIATE OTBEACHHOI'0O BPEMCHH Ha COO6H_[CHI/IC.

MosxHo

NPECTaBIIATh MaTepHall He B IOJTHOM 00beMe, a TOIBKO CaMbl BaKHBIE MOMEHTHI;

6. BrIBOILI

7. 3axmountenbHbli (“brarogapro 3a BHUManue” uin “‘Criacu6o 3a BHUMaHHE”).
JUis co3taHus KaueCTBEHHOM MPe3eHTalMi He00X01MMO COOIII0IaTh psii TPeOOBaHUIL:

OO0mue 5. IlpeseHTanus 10KHA HAYMHATHCS C TUTYJIBHOTO Cllaija, riae
TpeOoBaHUS yKa3bIBaETCs TeMa, CBEACHHS 00 aBTOPE U T.II.
6. Ha cnaiinax HCOOXOAMMO pa3MeIaTh TOJIBKO TE3UCHI, KITFOUCBHIC
CJIOBa, rpaduuecKre MaTepHrabl (CXeMbl, PUCYHKH, TaOIHUIIbI, (HOTO
U T.IL).
7. Vcronb30BaTh €IUHBINA CTHIIb OOPMIICHHUS.
8. KommuecTBo cinaiiZioB TOMKHO OBITH JOCTATOYHBIM JUJISI PACKPBITUS
TeMBI, HO He Oojee 20-TH.
[pudTer 6. Cnemyer MCHOIB30BaTh CTaHAAPTHBIC, MIUPOKO PACIPOCTPAHCHHBIC
mpudThl, 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 pexomeHyeTcs UCIONB30BAaTh pa3HbIe TUIHI MIPU(TOB B OJHOM
MIPE3CHTAIHH.
9. Jlns BeImeneHuss WHPOPMAIUHM CIEAyeT HWCHOIb30BaTh IKUPHBII
mpudT, KypCUB WM IMOAYEPKUBAHUE.
10. He 310ynoTpe6iaTh NpONUCHBIMU OYKBaMH.
®oH 3. JKemarenpHO HCIIONIL30BATh OJJHOTOHHBINA (DOH HESPKUX MACTEIBHBIX
TOHOB.
4. Jlns ¢poHa MpeArnovTUTENbHBI 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 KOHTPACTHBIC I[BETA.
[TpencraBnenue 4. PexoMeHayeTCs UCIIOIb30BaTh KOPOTKHE CIOBA U MPEIIOKEHUSI.
uH(pOpMaITUN 5. MUHHMH3UPOBATH KOJIMYECTBO MIPEJIJIOTOB, Hape4nH,
MpHUJIaraTeIbHbIX.
6. 3aroJOBKH JIOJDKHBI IPUBJICKATh BHUMAHHE ayTUTOPHUH.
O6bem He crout 3amonmHSATh OMWH CHANI CIHMIIKOM OOJBIIMM O0BEMOM
uH(pOopMaIuu uH(pOpMAaIIUU: IO MOTYT €IMHOBPEMEHHO 3allOMHUTH HE 0ojee Tpex

(bakTOB, BBIBOJIOB, ONpEEIICHUI. "
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4.2.2. OneHOYHBIE CPeICTBA PYOEKHOI0 (TeMATHYeCKOr0) KOHTPOJIS M0 AUCHHUIINHE
«buoaorus»

PyOexHbIil KOHTPOJIb IO AUCHUIUIMHE «BHOJIOTHS MPOBOAUTCSA B (hOpME KOHTPOJIBHBIX
paboT Ha OTHENbHBIX 3AHATHUSAX IMOCJE 3aBEPIICHUS HU3YYEHHsI MEPBOr0, BTOPOTO, TPETHEro U
4eTBEpTOro paszaeios. [locie 3aBepiieHus MATOTO paszena pyoeKHbIH KOHTPOJIb MPOBOJUTCS B
dopMe 3amMTHl Keiica: MpenCTaBICHUs] PE3YJIbTAaTOB pEIIeHUs KeWCOB (BBICTYIUICHHE C
npe3eHTanuei). PyOexHblii KOHTPOJIb HMIECTOTO pa3zesia MPOBOAUTCS B (hOpMe 3allUThl POEKTA!
NPECTaBICHUS PE3YIbTATOB BIMOJIHEHHUS y4eOHO-NCCIIEAOBATENBLCKOTO MPOEKTa (BBICTYIJICHHUE
C TIpe3eHTaLUCH ).

[Ipumepsl 3aanuil 17151 KOKIO0TO TUIIA PYOEKHOTO KOHTPOJIS:

1. KontposabHasi padora “MoJieky/JsIpHbIH YPOBEHb OPraHU3AlUN KUBOT0”.

B pesynpraTe ocBoeHus mepBoro pasnena “Kietka — CTpyKTypHO-(QDYHKIIMOHAIBHAS
€MHUIIA KUBOTO 00yJaroIInecs CMOTYT:

— XapaKTepHu30BaTh CTPOCHHE M (PYHKIMH OCHOBHBIX OHONOJIMMEPOB, KJIETKH U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— OIpeAeNsATh Pe3yJabTaThl U3MEHEHUsS I€HETHMUYECKOTOo KOJAa B MPOIEccax MaTPUYHOTO
CUHTE3a;

— OpraHu3OBBIBaTH HaOMIOEHHE OWOJIOTHYECKUX OOBEKTOB HAa MOJEKYJISIPHOM U
KJIETOYHOM YpPOBHE.

KonrponbHas pabora mpencrasiser coOoil 3aiaHusi B TECTOBOH (hopMe pa3iIMyHOTrO
YPOBHSI CIIOKHOCTHU: “HU3KUN”, “CpeqHUI” U “BBICOKMI”. B 3aBUCUMOCTH OT THUNA U TPYAHOCTHU
3a/laHusl €ro BBIIIOJIHEHUE OLIEHUBAETCS pa3HbIM YHUCIOM OauioB. BeinonHeHHe Kaxaoro
3aJjaHusl ““HU3KOTO” YpPOBHS CIIOKHOCTH OlleHMBaeTcsa | OamioM. 3a BBIMOJNHEHUE 3aJaHui
“cpenHero” ypoBHSI CJIOKHOCTM B 3aBUCHUMOCTH OT IIOJHOTHI M MpPaBWJIBHOCTH OTBETa
npucBanBaeTcs 0 2 6asioB.

K 3aganuio “BbICOKOTr0” ypOBHS CIOKHOCTH OTHOCUTCS pelieHue 3anad. [Ipu npaBuibHOM
peLIeHUH 3aJJaHui “BBICOKOT0” YpPOBHS NMpHUCBauBaeTcs 3 Oaia.

3aaHus BceX YPOBHEH CIIOKHOCTHU MPOBEPSIFOTCS ABTOMAaTHUECKH.

Pacnpenenenue 3aganuii o ypOBHSAM CIOKHOCTH MPEJICTABIEHO B CleAyIOLIeH Tabauie:

Yposennb bana IIpouentHoe Tun Bonpocos
CJIOKHOCTH coJepxaHue
3alaHuA 3aJaHuM
Huzknii 1 65% - 3a7IaHUs C BELIOOPOM OJTHOTO MPABMIIHHOTO
OTBETa
Cpennuit 2 15 % - MHO>KE€CTBEHHBIN BBIOOD;

- BOIIPOCHI HA YIIOPAOYMBAHUE WU
YCTaHOBJICHUE MPABWIBHON
IIOCJIEI0BATEIBHOCTH

Beicokuit 3 20 % - CUTyallMOHHBIE 33JJa4M UJIN BOIIPOCHI
MpeycCMaTpUBAIOIINE Pa3BEPHYTHIA OTBET

Kpurepun oniennBanus pyoexHONH KOHTPOJIBHON paObOTHI:
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OIIeHKa HpOIIeHT BbINNOJTHCHUSA

“OTIUYHO” 85-100%

“xopormio” 70-84%

“yIIOBJIIETBOPUTEIHHO” 50-69%

“HeyJI0BJIETBOPUTEIILHO™ menee 49%

1. Azotucroe ocHoBaHue ajieHuH B Mosiekyie JIHK kommiementapHo...
1) ryanuny;

2) HUTO3UHY;

3) ypauuiy;

4) THMHUHY.

2. K myprHOBBIM a30TUCTHIM OCHOBAHUSM OTHOCSITCS...
1) ajleHUH U TYaHWH;

2) ryaHUuH M LIUTO3UH;

3) IUTO3MH U ypaIlu;

4) ypaiui 1 aJieHuH.

3. Bribepute dpynkmuo nPHK?

1) XxpaHeHue reHeTU4ecKoil nH(popMaIH;

2) TpaHCIIOPT aMUHOKHCIIOTHI B puOOCOMY;

3) BXOAUT B cocTaB pubOCOM;

4) nepenoc revernyeckoii ungopmanuio ot JHK k pudocome.

4. KneTku syKapuoT HE COAepIKar...
1) mu3ocom;

2) pudocom;

3) Me30coMm.;

4) xomruiekca ['oib K.

5. KneTku npokapuoT coiepxkar...
1) K1eTOUHBIN LIEHTD;

2) BHAOIIa3MaTHYECKYIO CETh;

3) pub0CcOMBI H ME30COMBI;

4) xoMmruekc ['obIKU U TU30COMBI.

6. Kakue opranouibl BCTpEYarOTCsl TOJIBKO B PACTUTEIBHBIX KJIETKaX?
1) sHIOIIIa3MaTUYECKas CETh;

2) IIACTH/IBI;

3) MUTOXOHIPHH;

4) xomruiekc ['omb K.

7. B MeTadazHoil XpOMOCOME BBIIETSIOT. .
1) nineun U LEHTPOCOMY;
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2) LEHTPOCOMY U LIEHTPHOJIH;
3) LEHTPUOIIU U LIECHTPOMEPY;
4) HeHTpOMepY M IIeYH.

8. K aBToTpodam oTHOCATCH. .

1) BupycCHI;

2) XeMOCHHTE3UPYIOIHEe OaKTepHH;
3) rpuOsr;

4) mapa3uTU4eCKre OaKTEePHH.

9. TpaHckpunuus — 370...

1) cBs3piBanue aMmuHokuca0Thl ¢ TPHK;
2) nepeHoc aMMHOKUCIIOTHI B puboCcoMy;
3) ynBoenue monekyisl JJHK;

4) cunrte3 nPHK na matpuue JJHK.

10. Eciim komupytomiast O0enok 4acth TreHa coaepkut 6000 map HYKICOTHIIOB, TO CKOJBKO
AMHHOKHUCIIOT B KOJAUPYEMOU MOJIeKyJe Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeuncieHHbIX 001e3HeH, BBI3bIBAIOTCS BUPYCaMu?
a) TyOepkyIe3 u audTepus;

6) Audrepus u CITNU/L;

B) CIIU/{ u rpunm;

T') TPUIII U TyOepKyJes;

12. B pe3ynbTare nepBoro AeaeHUs Meio3a MPOUCXOIUT:
a) yBelIMueHne Habopa XpoMOCOM;

0) yMeHbIIeHHEe HA0Opa XPOMOCOM;

B) COXpaHEHUE UCXOAHOTO HabOpa XPOMOCOM.

13. Yto npoucxoaur B aHagasze Il meiioza?

1) cnupanu3zanus XpoMocoM;

2) pacxokJIeHHe K MOJIKcaM IBYXpOMAaTHIHBIX XPOMOCOM;
3) pacxo:kenne K MoJ0caM XpOMaTHI;

4) pacnoyoXKeHne XpOMOCOM B IJIOCKOCTH 9KBAaTOpa KIIETKH.

14. YcTaHOBUTE COOTBETCTBUE

Opranoun OyHKIHS

1) pubocoma A) nepeBaprBaHUE OTMEPIIUX KJIETOK
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2) XJIOPOTUIaCThI b) dorocunTes
3) AM30COMBI B) cunres Genka
4) HeHTpUOIN ') oOpa3oBaHue BepeTeHA JICICHUS

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

15. BoiOepuTe XUMHUYECKHE 3JCMEHTBI KICTKH, KOTOPBIC BXOISIT B COCTaB OPraHUYCCKHX
BEIIECTB:

1) xanpuuii;

2) yriepon;

3) LuHK;

4) BoxOpoa;

5) kucJopon;

6) Melb;

7) a3oT.

16. YcTaHoOBUATE COOTBETCTBUE

['pyrmIbl aMUHOKHCIIOT [IpencraButenu
1. HeiTpanbHblie A) TIlyTaMUHOBas KUCJIOTa
2. Kucneie b) nu3un
3. OcHOBHBIE B) ananun

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

17. B wmonexkyne JHK nykieotunsl, copepxamue aneHuH, cocTaBisitoT 10%. Ckonbko
IPOILIEHTOB B JaHHOI MOJIEKyJie HYKJI€OTHI0B, COJIEpKAIUX IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykneoTunsl, conepxamue ypauui, coctaBisitoT — 30% u anenus — 40%.
CKOJBKO TPOILIEHTOB aICHWJIOBBIX HYKJICOTHAOB coaepxkutcsa B nenu JJHK, koMmrmemenTapHoit
TOM, Ha KOTOpOU cuHTe3upoBaiach 3ta PHK?

1)0;

2) 30;

3) 35;

4) 40.
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19. Vuactok mousekynsl JJHK coctoutr uz 60 map HykineoruaoB. Omnpeneiaute UIMHY 3TOTO
ydacTka (paccrosinue Mexxay nykineotuaamu B JIHK cocrasiser 0,34 Hm)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment Mosekynsl JHK coxpepxur Ckonpko
AMUHOKHUCIJIOT OyZIeT BXOJUTh B cOcTaB Oeka?

1) 205;

2) 410;

3) 408;

4) 360.

1230 HYKJICOTUIHBIX OCTATKOB.

2. 3ammTa KeiicoB: mpeAcTaBJIeHHe Pe3yJIbTATOB pelleHusl KelcoB.

3amuTa Keiica sSBISETCS PYOSKHBIM KOHTpPOJIEM IO MATOMY paszaeny “buonorus B
KHU3HU, B PE3yJIbTaTE N3y4EHHSI KOTOPOTO 00YYarOIINUecs: CMOTYT:

— aHaNM3MpOBaTh OSTUYECKHE acCleKThl COBPEMEHHBIX HCCIEIOBaHUI B o00JacTu
OHMOTEXHOJIOTUU U T€HETUYECKUX TEXHOJIOTHIA.

Jlns 3ammThl KeiicoB oOydaromumMes Heooxoaumo B pamkax BCP moaroroBuTh ycTHOE
COOOIIIEHUE TIO pe3yiIbTaTaM PEIICHUS Keica C MOTOTOBKOM Mpe3eHTaIlH.

Kpurepuu orieHrBaHus YCTHOTO COOOIIEHHUS:

Banasl
Kpurepun
OLlCHUBAaHUA
1 6an 2 das1a 3 0a1a
1. CooTBercTBHE coJiepKaHue JoKIaaa coJIepKaHue CoJIepKaHue
coJiepKaHusl JOKJIaa | JIUIIb YaCTUYHO IOKIaza, 3a JOKJIaaa
3asIBJICHHOI TEME COOTBETCTBYET HUCKJIFOYEHHUEM COOTBETCTBYET
3asiBJICHHOI TEMe OTHEIbHBIX 3asIBJIEHHON TeMe U
MOMEHTOB, B MMOJTHOW Mepe €€
COOTBETCTBYET packpbiBaeT

3asIBJICHHOM TeMe U
B IOJIHOW Mepe €€
packpbIBaeT

2. CreneHb packpeITa Majas 4yacTb TeMa pacKphiTa TeMa pacKphITa

PACKPBITHS TEMBI TEMBI; TIOMCK XOpOIIIo, HO HE B MIOJIHOCTHIO;
uH(pOpMaIUK IPOBEAEH | MOJTHOM 00BEME; MPEICTABIICH
MMOBEPXHOCTHO; B nHpopmalun 000CHOBaHHBIT
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H3JI0KCHUU MaT€puajia
OTCYTCTBYCT JIOI'UKa,
JAOCTYIIHOCTD

PEJICTABICHO
HEJIOCTaTOYHO; B
OTJICIbHBIX CITy4asx
HapyllleHa JIOTUKa B
U3JI0)KEHU U
Marepuaia, He
COBCEM JIOCTYITHO

00BEM
uHpOpMaLny;
U3JI0KCHNE
marepuaia
JIOTUYHO, TOCTYITHO

3.YMeHnue 10CcTynHo
¥ TIOHATHO TIepeaTh
cofiepKaHHe I0KJIaa
B BHJIC [TPE3CHTALUH

13 IPEACTABICHHOU
MIPE3EHTALIMY HE COBCEM
IIOHsITHA TEMaTHUKa
UCCIIEI0BAHMS, 1€TAN
HE PaCKPBITHI

Ha OCHOBE
IPeICTaBICHHOM
PE3CHTAINN
dbopmupyercs
oO111ee TOHUMaHUE
TEMATUKH
WCCJICJIOBAHMSI, HO
HE SICHBI JICTaJIH

Ha OCHOBE
NpeICTaBICHHOM
PE3CHTAINN
dbopmupyercs
MOJTHOE IIOHUMAaHKE
TEMATUKH
UCCIICIOBaHMS,
PaCKPBITHI JETAIH

OneHuTe NPe3eHTAIUIO 0 CIETYIOIIUM KPUTEPUSIM:

Kpurepun banabl
OlLIeHUBAHMS
0 1 2
IIOJIHOTA uH(popmanus, nHpopmanus, IIPE3CHTALNS
MCIIOJIb30BaHUs UCIIOJIb3yEMasi B IIPEJCTABICHHAsA B | CONEPIKUT MOJHYIO
yueOHOro Marepuaina | Ipe3eHTaluu, He Mpe3eHTalHH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | nHdopMmaruio,
HO HEJIOCTaTOYHO JIOCTaTOYHYIO JJISt
IIOJTHO PacKpbIBAIOT | (opMUpOBaHUS

€€ COACPpIKaHnC

IPEICTaBICHUS O
TEME

JIOTUKA U3JIOKEHUS
Marepuala B
COOTBETCTBHH C
IJIaHOM M TEMOH
3aJaHus

Marepuall
MpEe3eHTaluN HEe
COOTBETCTBYET TEME,
IJIaHa HET

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

Marepuail,
IIPUBEJICHHBIN B
IIPE3EHTALUN
ITOJIHOCTBIO
COOTBETCTBYIOT
TEME 3a/IaHUs U
COCTaBJICHHOMY
IJIaHy

opdorpaduyeckas

TCPMHUHOJIOTMYCCKAs U

B [IPE3CHTALIUU
MIPUCYTCTBYIOT

B [IPE3CHTALUU
MIPUCYTCTBYIOT

B [IPE3CHTALINU
OTCYTCTBYIOT
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rPaMOTHOCTh opdorpaduyeckue optdorpadpudeckue | opdorpaduyeckue
OIIINOKH, HE BCE OIMUOKH, TS PMUHBI | OIIMOKHU, TEPMHUHBI
TEPMHUHBI IPUMEHEHBI | IPUMEHEHBI BEPHO | TPUMEHEHBI BEPHO
0 CYIIECTBY
aKKypaTHOCTh H Npe3CHTAIHS Tpe3eHTAINS Tpe3eHTAIHs
OpPUTHHAIILHOCTD MOCTPOCHA 0e3 yyeTa | MoCTpoeHa ¢ MIOCTPOCHA B
MIOCTPOCHHSI KOMITO3UITHH y4ETOM TPEOOBAHHH | TIOJTHOM
CIaiiioB, 0e3 K 0()OpMJICHHIO, HO | COOTBETCTBUU C
COOITIOICHHS HET eJMHOTO TpeOOBaHUSIMHU
TpebOBaHUH K odopmIIeHHS odopmIIeHHUS,
mpudpTaM u ClIaiIoB UCIIOJIb30BaH
[[BETOBOMY OPUTHHATHHBIH
o opMIICHHIO HOJIXOJT K
0 OPMIICHHUIO
CIIalIOB
Illkana nepeBoaa 6aj110B B 0TMETKY
17-15 6annoB - «5»
14 - 9 6amnoB - «4»
8-6 6awtoB -«3»
MeHee 6 6aIIOB MM OTCYTCTBUE PAOOTHI - «2)»
3. 3ammTa T@NpPOEKTA: MNpPeACTABJCHHE Pe3yJbTAaTOB BBINOJHEHHA Yy4eOHO-
HCCIIe0BATEIBLCKOTO MPOEKTA.
3amuTa TpPOCKTa  ABISAETCS  PYyOSKHBIM  KOHTPOJIEM IO  IIECTOMY  pa3jieny

“BHO2KOIOTUYECKUE HCCIEA0BaHUsS ", B Pe3y/IbTaTe U3YUEHUS KOTOPOTO 00YyJaronecs CMOTYT:
— ONUCKLIBATh METOABLI OMODKOJIOTHYECKHUX MCCIEI0OBAHUH;
— TUTaHUPOBATh OMOIKOIOTHUECKUN IKCIIEPUMEHT;
— TIPOBOJIUTH OMOIKOJIOTHUECKUH IKCIIEPUMEHT;
— MHTEPIIPETUPOBATH PE3YIbTAThl TPOBEAEHHOTO OMOIKOJIOTHUYECKOTO HKCIIEPHUMEHTA C
HCIIOJIL30BaHUEM KOJUYECTBEHHBIX METOIOB.
JI71st 3aIMTHI TPOEKTOB o0ydaronmmcs Heo0xoaumo B pamkax BCP moaroroButs ycTHOE

coOO0IIIeHue 110
MIPE3EHTALHM.

pe3ysbTaTamMm

BBITTOJIHEHU L

y4e0OHO-UCCIIEeI0BATENBCKOIO

IpOeKTa

TpeGoBanus K TPE3EHTAIMA U COOOIICHUIO OMMCAHbI B TIPUMEPE BBIMOJHEHUS y4eOHO-
HCCJIEI0BATENbCKOTO MPOEKTA.

Kpurepuu onieHuBaHMs YCTHOTO COOOIIEHUS:

Kpurepun
OLlCHUBAHUA

Baaabl

1 6aaa

2 0ayi1a

3 0aJsi1a
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1. CooTBercTBHE COJIepKaHue JTOKIIa/1a COJIEpKaHUE COJIEpKaHue
COZEpPKAHUS JOKJIAla | JUIIb YACTUYHO JIOKJIaza, 3a JOKJIaga
3asBJICHHOH TeMe COOTBETCTBYET HUCKJIIOUYECHUEM COOTBETCTBYET

3asiBJICHHOM TeMe OTJEIbHbBIX 3asBJICHHON TeMe U
MOMEHTOB, B IMOJIHOM Mepe €€
COOTBETCTBYET pacKpbIBaeT

3asIBJICHHON Teme U
B MOJIHOW Mepe €€
pacKpbIBaeT

2. CrerneHb
PaCKpPBITUS TEMbI

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

TEeMa pacKphITa
XOpOIIIO, HO HE B
IIOJIHOM 00BEME;
uHbopmanuu
IPEJICTABICHO
HEJIOCTaTOYHO; B
OTJICTBHBIX CITydasX
HapyIIeHa JIOTUKA B
U3JTI0KEHUHT
marepuaia, He
COBCEM JIOCTYITHO

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

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

W3 IPEACTAaBICHHOU
MIPE3EHTAlUH HE COBCEM
IIOHsITHA TEMaTHUKa
HCCIIEIOBAHMS, JETATU
HE PACKPBITEI

Ha OCHOBE
Ipe/ICTaBICHHON
Mpe3eHTALUH
¢dbopmupyercs
oO1uiee MOHUMaHKE
TEeMaTHKH
UCCIICIOBaHMSI, HO
HE SICHBI JIeTaIN

Ha OCHOBE
Ipe/ICTaBICHHON
Hpe3eHTaIH
dopmupyercs
HIOJTHOE TIOHMMaHHE
TEeMaTHKH
VICCIIC/TOBaHM,
PACKpBITHI JeTaIN

OrneHuTe NPEe3eHTAIMIO M0 CIETYIOIINUM KPUTEPUSIM:

Kpurepun bannbl
OlLleHUBAHMS
0 1 2
MIOJIHOTA uH(popmManus, nHpopmanus, MIPE3EHTALNS
MCIIOJIb30BaHUs UCIIOJIb3yeMas B IIPE/ICTABICHHAS B | COAECPIKUT MOJIHYIO
y4eOHOro Marepuana | Ipe3eHTalHH, He Mpe3eHTalHH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | nHpopMmaruio,
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HO HEAOCTATOYHO
IIOJIHO pAaCKpPbIBAIOT
€C COACPpIKaHune

JOCTaTOYHYIO JUIS
dbopMHUpOBaHUS
IpEeACTaBICHUS O
TEME

Marepualia B
COOTBETCTBHUH C
IJIAHOM M TEMOH
3aJlaHus

JIOT'MKa HU3JI0KCHU A

Marepual
IIPE3CHTALIUN HE
COOTBETCTBYET TEME,
IJIaHa HET

MaTtepuanl
MPE3eHTALUU
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IUIaH
IIOCTPOEH HE TOYHO

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

I'PaMOTHOCTb

TEPMUHOJIOTHYECKAsS 1
opdorpaduyeckas

B IIPE3CHTAIINU
MPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKH, HE BCE
TEPMUHBI TPUMEHECHBI
IO CYIIIECTBY

B IIPE3CHTALIUU
IPUCYTCTBYIOT

opdorpaduyeckue
OLIMOKHU, TEPMUHBI
IPUMEHEHBI BEPHO

B IIPE3CHTALIUU
OTCYTCTBYIOT

opdorpaduyeckue
OLIMOKHU, TEPMUHBI
PUMEHEHBI BEPHO

aKKypaTHOCTb U
OpUTMHAJIBHOCTh
MOCTPOEHUS

Mpe3CHTAIHS
ocTpoeHa 6e3 y4yera
KOMITO3UITUU
cllaioB, 0e3
COOIIOIEHUS
TpeOoBaHUil K
mpudraM u
[[BETOBOMY

0 opMIIEHHUIO

Ipe3eHTaIUs
TIOCTPOCHA C
y4eToOM TpeOOBaHHI
K 0(pOpMIICHHIO, HO
HET eJIMHOTO
odopmIIeHUS
Cl1ai10B

pe3eHTaLUs
IIOCTPOEHA B
MOJIHOM
COOTBETCTBUH C
TpeOOBaHUSIMU
oopmieHus,
UCIIOJIb30BaH
OpUTMHAIILHBIN
HOJIXOJT K
oopmIIeHHIO
clIaiIoB

Kputepun onieHnBaHus 3alIUTHI IPOEKTA: OaJIIbl 32 YCTHOE COOOILEHUE U TPE3EHTALINIO
CYMMHUPYIOTCSI. OLIEHKA BBICTABIISIETCSI B COOTBETCTBUH CO ILIKAJIOH:

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

Memnee 6 6arIoB UM OTCYTCTBHE PAOOTHI - «2»
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4.2.3. O11eHOYHBIE CPEJICTBA MPOMEXKYTOUHON aTTECTAIMU IO AUCHUIUIUHE «brUOoNIorus»

[IpoMexyTouHass KOHTpOJIb 10 JAUCUMIUIMHE «bHoJOrus» MNpOBOAUTCS B BHJIE
NUCbMEHHOW MUTOrOBOM KOHTPOJIbHOU pa®oThl. KoHTponbHas paboTa BKIrO4aeT B ce0s ABa THIA
3a/laHui: TECTOBBIE BOIPOCHI, HAIIPABJIECHUE HA IPOBEPKY YCBOEHHUS TEOPETUYECKOTO MaTepHalla,
Y 33/1a4M U 33/1aHUs, HAalIPaBJICHHbIE HA POBEPKY C(HOPMUPOBAHHOCTH MIPAKTUYECKUX YMEHUH.

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

Yacte 2 coxepxur 4 3amaud M3 pasHbIX TEM JUCHUIUIMHBI U 1 NIPaKTHKO-
OPUEHTHUPOBAaHHOE  3a7aHue, (GOPMHPYEMOH B  COOTBETCTBMM C  METOJUYECKUMHU
PEKOMEHIALIUSAMHU.

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

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAAET MOJIEKVYJIA

1) ne3oxkcuprOOHYKIEMHOBOM KHCIOTHI

2) puOOHYKJIEMHOBOW KHCIIOThI

3) munuaa

4) nonucaxapuaa

2. VIAJIEHUE IUMEPOB TUMHWHA B MOJIEKVIJIE IHK [TPOUCXOAUT B ITPOLIECCE
1) TpancBepcun

2) penaparuu

3) peruMkanuu

4) tpanchopmaruu

3. JIU1s1 OBPAZOBAHNS JIMITUTHOI'O BUCJIOS BAXKHBI B3AMOJIEMCTBUS
MEXY MOJIEKYJIAMUA JIMITNIOB:

1) BoopoaHbIE ¥ HOHHBIE

2) MOHHBIE Y KOBAJICHTHbBIE

3) KoBaNeHTHbIE U THIPO(POOHBIE

4) TonbKko rupodoOHbIE

4. YIAJIEHUE JUMEPOB TUMHNHA B MOJIEKVYJIE JHK ITPOUCXOAUT B ITPOLIECCE
1) penaparnuu

2) Tpanchopmanuu

3) TpaHcBepcun

4) peruvkanuu

5. JUIS1 KJIETOK PACTEHHI HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIIOT

2) HyKJI€OTH/IOB

3) rmukoreHa

4) dpochonunuaos

6. BITPO®A3E MUTO3A JIJIMHA XPOMOCOMbBI YMEHBIIAETCS 3A CUET
1) TpanCcKpunIMN

2) penymiuKainuu

3) neHatypauuu

4) cimpanu3amnun

7. BIIATOJAPS KOHBIOT' AT 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenuyeHue yrciia XpoMOCOM BJIBOE

2) oOMeH reHeTHYecKoi nHpopMalrein Mex a1y TOMOJIOTHYHBIMH XPOMOCOMaMH

3) yMeHbIIEHHE YUCIIa XPOMOCOM BJ/IBOE
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4) yBenMUYEHHUE YnCiIa raMeT

8. TIOJIMITENITUAHBIE LHEIMW CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXOALNXCA:

1) B MTO30J1€ ¥ MOJUPHUIIUPYIOTCS TAKIKE B IIUTO30J1C

2) B IuTO30171€, 3aTeM MOAU(PUIIMPYIOTCS B armapate [ oibmku

3) Ha MeMOpaHe 3HI0IIIA3MaTHYECKOTO PETUKYIyMa, 3aTeM MOTUPUIIMPYIOTCS B arapare
I'onbmxu

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

9. UHTPOHBI BCTPEYAIOTCS B TEHAX

1) TONbKO DyKapuoT apxebakTepuit

2) syKapuoT U sy0aKTepHii

3) sy0OakTepuii u apxedakTepuit

4) apxebakTepuii U SyKapuoT

10. BCE PEAKIIM1 CMHTE3A OPITAHUYECKUNX BEIIECTB B KJIETKE ITPOUCXOJAT
1) o6pazoBanuem monekyn ATD

2) ¢ 0CBOOOXIEHUEM SHEPTUU

3) pacieruieHueM BelecTB

4) “CI0JIb30BaHUEM PHEPTUU

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

1) MuUTOXOHIpUS

2) xpomocoma

3) ren

4) xmoporuiact

12. JOYEPHUE XPOMATUIbI CTAHOBATCA CAMOCTOSATEJIbBHBIMUA
XPOMOCOMAMU TTOCJIE

1) cnapyuBaHUsS TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMU MEX]ly TOMOJIOTMUYHBIMH XPOMOCOMaMHU

3) pazneneHust COeTUHSIOMIEN UX IIEHTPOMEPHI

4) BeICTpanBaHUSI XPOMOCOM B SKBaTOPHAIILHON TIOCKOCTH KIIETKH

13. TEHETMYECKUI KOJI — DTO:

1) HaOOp KJICTOYHBIX TCHOB

2) HYKJICOTH/IHAS TTOCIIE0BATEILHOCT ['eHA

3) reHeTruecKas SKCIPECCHsI

4) cucreMa 3aIicu FeHeTHIECKON nHpOpMaIiK

14. B KAKUX U3 IMEPEYNCIIEHHBIX OPTAHEJIJI CAMA S BBICOKAA
KOHLIEHTPALIMS Ca?*

1) siape

2) MUTOXOHJIPHSIX

3) murTormiazme

4) anmapare 'oyibpxu

15. KAKME 13 IMTEPEUYNCJIEHHBIX HMKE CTPYKTYP KJIETKU HE UMEIOT
MEMBPAHBI

1) Tu30CcOMBI

2) XJIOPOTLIACTEI

3) sLmphInIKu

4) anmapar ["onbpxu
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ITAJIOHBLI OTBETOB

Ne 3amanus 112|314 |5(6|718]19])10]11 )12 |13 ] 14 | 15
OTBET 112(4|1(3|4(2|3|1]| 4| 2|3 ]| 4]|2] 3

B 3aJaHusgX 16-25 BBIGepI/ITe HECKOJIBKO IIPaBUJIBHBIX OTBETOB HMJIM YCTAHOBUTC COOTBETCTBUEC
WK ITOCJIEA0BATCIIbHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIUJIAHE TTOCJIEJJOBATEJIBHOCTb
DTAIIOB BO3JIEMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycumneHue BIMSHUAS HA TIPUPOJTY C KOPSHHBIM IMpeoOpa30BaHUEM YaCTH SKOCHUCTEM;

2) U3MEHEHHUE IKOCHCTEM Yepe3 MacTh0y CKOTa, yCKOPEHUE POCTa TPAB IYTEM UX BBDKUTAHUS U
T. I.;

3) rmo0anbHOE U3MEHEHHUE BCEX IKOJIOTMUECKUX KOMIIOHEHTOB B 1I€JIOM B CBS3H C
HEOrpaHNYEHHON MHTEHCH(PUKaLUel X035ICTBa;

4) cBepXMHTEHCUBHAs 0X0Ta 0€3 Pe3KOTr0 U3MEHEHHS SKOCUCTEM B MIEPUO]T CTAHOBIICHUS
YeJI0BEYECTBA,

5) Bo3zeiicTBHE IO/l Ha Orocepy UL Kak OOBIYHBIX OMOJIOTUYECKUX BUJIOB.

17. BBIBEPUTE ITPOLIECCHI, ITPOTEKAIOIIWE B I[TPO®A3E ITEPBOI'O AEJIEHUA
MENO3A

1) oOMeH yyacTkaMu XpOMOCOM

2) nabop xpomocom u uncio monekyn JIHK B kietke — 4n4c

3) nenenue MEHTPOMEP XPOMOCOM

4) popmupoBaHme BepeTeHa ICTCHUS

5) BeICTpanBaHUE XPOMOCOM IO SKBATOPY KIETKU

18. KAKHUE IMPOLHECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3EI?

1) cnupanu3zanus XpoMocomM

2) peaymukanus monexyn JJTHK

3) pacTBOpeHuUe A1epHON 000I0UKH

4) cuHTE3 OCIIKOB B ITUTOIIA3ME

5) cunre3 uPHK B sape

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

1) yrnekucinelii ra3 BeiensieTcs B atMocdepy B mporecce POTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BpEMSsI €r0 4acTh MOTJIOUIAeTCS PACTEHUSIMHU U3 CPEJIbI;

2) yrIeKUCHbIi ra3 moriomaercst u3 arMocdepsl B porecce (poTocuHTe3a B THEBHOE BpEMS, a B
HOYHOE BPEMS €r0 YacCTh BBICIISACTCS PACTEHUSIMH B CPEIY;

3) yraekucislii ra3 armocepsl Moriomuaercs B npouecce GoTocHHTE3a ¢ 00pa30BaHUEM
OpPTaHWYECKUX BEIIECTB, a C THOEIBIO0 PACTEHUHN U )KHBOTHBIX TIPOMCXOIUT OKUCIIEHUE
OpPTaHMYECKUX BEIIECTB C BBIICTICHUEM YTIIEKUCIIOTO Ta3a;

4) yrieKuciblid ra3 aTMocepsl MOTJIONIaeTcs B poiiecce (PoTocuHTe3a, a Py JAbIXaHU!
BBIZIETISIETCS] B aTMOCHEDY;

5) yraekucibIii ra3 aTMocQepsl OTIIOMAETCs B mpoiiecce (GOTOCHHTE3a, a TP COKUTAHUHT
OpPTaHMYECKUX BEIIECTB BHIICTSAETCS B aTMOChEDY.

20. YKAXUTE IMOCJIIEAOBATEJIBHOCTbH ®A3 OITJIOJJOTBOPEHU .

1) cnusiHue rameT, Wi CUHTaMun
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2) TUCTaHTHOE B3aUMOJICUCTBUE U COJMMKEHUE TaMeT

3) KOHTaKTHOE B3aMMOJICICTBHIE raMeT U aKTUBALUS AULIEKIICTKU

21. YCTAHOBUTE ITOCJIEJOBATEJIbHOCTh CTAJIMA NHJNBUTY AJIbHOI'O
PA3BUTH A YEJIOBEKA, HAYUNHAS OT 3UI'OTHI.

1) hbopMupoBaHHe YETHIPEXKAMEPHOTO CEep/lia

2) oOpazoBaHue 06J1aCTOMEPOB

3) bopmupoBaHHEe HEPBHOU CHCTEMBI

4) hbopmupoBaHUE ME301CPMBI

5) oOpa3oBaHKe IBYXCIOWHOTO 3apO/IbIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATHUYECKOM MEMEPAHBI

1) obecnieunBaeT MOCTYIUICHHUE B KIIETKY HIOHOB M MEJIKUX MOJEKYI

2) obecrnieunBaeT MEPEIBIKCHHIE BEIIECTB B KIIETKE

3) OTrpaHUYMBAET LIUTOIIA3MY OT OKPY>KAIOIIeH CpeJIbl

4) ydacTBYeT B IOIJIOIIEHUY BEIIECTB KJIETKOMN

5) mpuaeT KIeTKe KEeCTKYI0 popmMy

6) cnyxxut matpunei 1 cuareza uPHK

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

1) oOpa3oBaHue MOMMHYKICOTUIHON 1IEMU

2) coeANHSIOTCS] HYKJICOTHIBI, COJICPIKAIIIE 1€30KCUPUO03Y

3) matpuuei ciyxut monekyna JIHK

4) NpoUCXOIuUT B siipe

5) ynBoenue monekyisl JTHK

24. YCTAHOBUTE TTOCJIEJOBATEJIBHOCTbB ITPOLIECCOB SMBPUOHAJIBHOI'O
PA3BUTH S [TO3BOHOYHbBIX X XNBOTHBIX:

1) 3akiyiajKa 3a4aTOYHBIX OPTraHOB 3apOAbIIIa

2) HampaBJIeHHbIE IEpEMEIICHNS KJIETOK U UX UG PepeHIIUPOBKa

3) pa3BuUTHE HEPBHOMU MJIACTUHKH

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

5) dbopmupoBaHrEe MHOTOKJIETOYHOT'O OJHOCIONHOTO 3apO/IbIIIa

25. YIIOPAAOUYUTE NUCKOITAEMBIE ®OPMbI YEJIOBEKA 11O BPEMEHU
CYIIIECTBOBAHUS, HAUMHAS C CAMOW JIPEBHE ®OPMBI:

1) YenoBek ymensblii

2) KpomaHbOHIIBI

3) Heanneptanblisl

4) YenoBek NpsIMOXOIAIIMMA

5) ABcTpanonurek

ITaJIOHbI OTBETOB

Ne
3aIaHns

16 17 18 19 20 21 22 | 23 24 25

orBer |954,213|141245 (345|231 2543113425 (4523151432

B 3aganusix 26-30 pemure 3aga4uu:

3aganue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka LIBETKOB OylIeT y pacTeHUN ropoxa,
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MOJIYYEHHBIX OT CaMOOIIBUICHUS TOMO3UTOTHBIX POJAUTEIBCKUX (POPM C KPACHBIMH H C OCIBIMU
[[BETKAMH, a TAK)KE OT UX CKPELIUBaHUS MEXy cO00i.0

Pemenne. OGe poautensckue (HOpMbI TOMO3HTOTHBI, TIOATOMY 3alHCh CKPEIIUBAaHUHA Oyaer
1 (14% 011 (578

— oT camoonbutieHus: 1) P: AA X AA; 2) P: aa X aa;

— OT epeKpecTHOro onbuieHus: P: AA X aa.

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

OtBer. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIE PACTEHHUSI NAIOT TOJIBKO (POPMBI ¢ KpacHBIMHU
BeTKaMu. 2. Bce MOTOMKYM pacTeHui ¢ OeNbIMH [IBETKAMU OYAyT OCIOIBETKOBBIMU (OHH BCETIa
roMo3urotHsl). 3. Bce pacreHuss OT CKpelMBaHMS KpPAaCHOIBETKOBBIX TOMO3HIOTHBIX C
OCITOIIBETKOBBIMUA OYAYT KPACHOIBETKOBBIMH (JIOMUHAHTHBIH (PEHOTHI), HO T€TEPO3UTOTHBIMU
110 TEHOTHITY.

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

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

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

Kaxkoit nmape npuHaie:xxut peoeHoK?

Pemenne. Pe6enok c I rp. kpoBu no remoruny — I°I°. Takoe couderanue amuieneil BO3MOXKHO
TOJIBKO B CJIyYae, €Clii raMeThl U OTIa, U MaTepu OyayT coaepxkarh aenu [°. CienoBaTenbHo,
3Ta KOMOMHAIMS TEHOB MOTJIa OCYIIECTBUTHCS TOJBKO MPH 3auaTHH peOeHKa B Cilydyae BTOPOU
napsl, KOrja MaTh U OTELl T€TEPO3UTOThL. 3alUIIEM CXEMY CKPEUIMBaHUS

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

OueBuAHO, YTO MeEpBas CyNMpyXkeckas rapa MpeTeHA0BaTh Ha ITOro peOeHKa He MOXET, T. K. Y
Hee MOT'yT ObITh JieTu ToJbKo co Il u Il rpynnamu kposu:

P:I°1° @ x A 1BJ; F1: 50% 1A I° u 50%IB I° (y mereii I u I11 rp. KpoBH COOTB.).

OrtBer. PebeHOK pUHAATIEKUT BTOPOH Mape Cylnpyros.

3apnanue 28. 3agaua Ne 3. Omnpenenure CpelHM pa3Mep JIHCTOYKOB y Oeoro Kiesepa,
MOJIyUEHHOTO OT CKpPEIIMBAaHUSA TETOPO3UTOTHBIX pacTeHuii ¢ mucroukamu 10 u 7 MM
COOTBETCTBEHHO.

Pemenune. OnpenensieM reHOTUIIBI U 3alIMCHIBAEM CKPEILIMBAHUE:

P: V ba v x V by v; onpeznensiem rametsr: GP: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; nomydaem
notomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25wv.

Otger. [lonyueHno 4 Tuma (EHOTHIIOB W T€HOTHIIOB B PAaBHBIX COOTHOIICHUSX. M3 HHMX s
nepBoro OyJeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeIHUI pa3Mep JIMCTOYKOB 18 MMm).

3aganue 29. 3apaua Ne 4. IIpoananusupyiite XapakTep Nepenadd peLecCUBHOIO, YaCTUYHO
CLIETIJICHHOTO C II0JIOM, HAaCJIEJICTBEHHOr0 3a00JI€BaHUsl OT MaTepH K IIOTOMKaM.

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

OrtBer. bone3ns nepeaaercs oT MaTepu yepe3 IeTeN U NMPOSIBISIETCS TOJIBKO y BHYYEK.

3ananme 30. 13 snemeHTOB coolIiecTBa (IOJEBKa, 3€pHO 371aKOB, (DMIIMH, XOpPEK) COCTAaBbTE
NUIIEBYIO IeTh ¥ HAa OCHOBAaHHWH TPaBWJIa SKOJOTUYECKOH MUPaMUIBI ONPENEITHTEe, CKOJIBKO
HYXXHO 3€pHa, YTOOBI B JIECY BBIPOC OJIUH (PUIIMH Maccoit 2,5 Kr.

OrtBer:
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p
3epHO 371aK0OB MBpamis-ioneBka Xopek QunuH
2500 kr 250 xr 25 xr 2,5 kr

B urtoroBoii paborte npencraBieHbl 3aJaHUsl, OTHOCSIIKECS K TPEM YPOBHSIM CIIOKHOCTH:
“HU3KUN”, “cpenHuit”’, “BbICOKMU~. B 3aBUCHMOCTHM OT THUNA W TPYAHOCTH 3aJaHUSl €ro
BBITMIOJTHEHHE OLICHUBAETCS Pa3HbIM YMCIOM OalljioB. BeIMOIHEHNE Kaka0ro 3aaHusl ““HU3KOTO”
YPOBHSI CIIO)KHOCTH OIleHHWBaeTcs 1 OamoM. 3a BBINOJHEHHE 3aJaHHi “‘CpelHero” ypOBHS
CJIOKHOCTH B 3aBUCHMOCTH OT MOJIHOTHI U IPAaBUILHOCTU OTBETA MpHCBauBaeTcs 0 2 0asioB.

K 3amanuto “BbICOKOT0” ypOBHS CIOXKHOCTU OTHOCHUTCSI PEIIEHUE CUTYallMOHHBIX 3a/1a4. 3a
BBITNIOJTHEHHE 3aJJaHHi ““BBICOKOTO” YPOBHS B 3aBUCHMOCTH OT MOJHOTHI M IIPAaBUILHOCTH OTBETA
IprcBanBaeTcs 10 3-X OaljioB.

3ananus “HU3KOro” M ‘“‘CpeAHEro” ypOBHEW CIOKHOCTU IPOBEPSIOTCS ABTOMAaTUYECKH.
OTBeThI HA 33J]aHUA “BBICOKOTO” YPOBHSI IIPOBEPSIOTCS B PYUYHOM PEKUME.

Pacrnipenenenue 3aianuii o ypoBHSM CII0OKHOCTH MPEACTABICHO B CIAEAYIOLIECH Ta0nuiie:

YposeHb bamn IIpouenTtHoe Tun Bonpocos
CJIOKHOCTH cojiep:KaHue
3alaHuA 3aaHui
Huzknii 1 50% - 3a7IaHUs C BLIOOPOM OJTHOTO MPABUIILHOTO
OTBETa
Cpennuit 2 33% - MHO’XECTBEHHBIN BBIOOD;

- BOIIPOCHI HA YIIOPAJOYHNBAHUC NI
YCTAHOBJICHUC HpaBHHBHOﬁ
OCICaJ0BATCIBHOCTHU

Beicokuit 3 17% - 3a/1a4M, IPEAYCMaTPUBAIOIINE PA3BEPHYTHIN
OTBET

Kputepun onieHuBaHusI UTOrOBOM MUCbMEHHOM pabOTHI:

Ouenka IIpoueHT BHINOTHEHHUS
“OTINYHO” 85-100%
“xopomio” 70-84%

“yIIOBJICTBOPHUTEIHHO” 50-69%
“HEeyJOBJIETBOPUTEIBHO™ MmeHee 49%
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5.YCJIOBUSA PEAJIM3ALIUA TPOTI'PAMMBI IUCIUTIJIMHBI

5.1. JIns peanuszanuu nporpamMmbl y4eOHON AUCHMILTUHBI JOJKHBI OBITh MPEIyCMOTPEHBI
CJICAYIOIINE CIeUalbHbIe TOMEIICHUS:

Kabuner «buonorumn», ocHaieHHbIH 00OpyqoBaHHeM: MeOeib, JI0CKa, MeN, HarjsaHble
nocoOust (KOMIUIEKTHl Y4eOHBIX TaOJIMI, ITUIAKaTOB), TEXHUYECKUMHU CPEICTBAMHU OOyUEHUS:
KOMIIBIOTEp C YCTpPOICTBaMH BOCHPOHU3BEICHUS 3ByKa, MPHUHTEP, MYJIbTUMEAHA-TIPOCKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep i Mpe3eHTAIHA.

JlaGopatopus, OCHamIeHHas OOOPYIOBAaHUEM i TPOBEIEHUS 3aHATUH: MHUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETP, J1abopaTopHas nocyaa (IpoOUPKH, MOICTABKH sl TPOOUPOK, MUHIETHI,
IECOK, CTYNKH C MECTHKaMH, IMPEIMETHbIE U IOKPOBHBIC CTEKJIA, CTEKJSHHBIC MAJIOYKH,
npenapoBajibHble WIJIbI, (UIbTpOBaNbHAsA Oymara (candeTku), CTakaHbl) THIEPTOHHYECKUN
pacTtBop xyopuzaa Hatpus, 3%-Hblil pacTBOp MEPOKCHJA BOJOPOJA, PacTBOp Hojaa B HOIUCTOM
KaJlu¥, TTUIEepUH, KIyOHU KapTodens, JIUCT 3I0AeH KaHAACKOH, Mo/ psOUHBI OOBIKHOBEHHOMN
(pssOMHBI MM TOMATA), JIyK pernyarblii, pa3Be/IEHHbIE B BOJE JPOXIKHU)

6. UndopmannonHoe odecneyeHue peajsu3aluu NporpaMmbl
Jis peanuzauuy mporpaMMbl  OMOIMOTEUHBIH (HOHJ 0O0pa30BaTENbHONW OpraHU3alUU
YKOMIUICKTOBAH ICYATHBIMU H/UIn SJICKTPOHHBIC O6paSOBaTCJII)HI)IC u I/IH(l)OpMaLII/IOHHBIe
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIb30BaHMs B 00pa3oBaTeNbHOM Ipoliecce, HE cTaplie
1T JIET C MOMCHTA U3JaHUA.

6.1. OcHOBHBIE MeYATHBIE U3TAHUS
1. bBuonorms. 10-11 xmacc (yrimyOneHHBIH YpOBEHB): YUEOHHK JUIsl CPETHEro OoOmero

oOpasoBanus / B. H. Speirun [u ap.]; nox obmeit penakuueit B. H. Spbiruna. — 2-e uszn.
— Mocksa: U3narensctBo HOpaiit, 2022.

2. Oo6yxoB, /JI. K. buonoruss: kneTku W TKaHU: YydeOHOe mocoOue IUisi CpeaHEro
npodeccuonanbHoro obpaszoanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e u3n.,
nepepad. u gon. — Mocksa: U3narenscrBo FOpaiit, 2022. — 358 c.

3. buonorus: y4eOHUK M TPaKTUKYM ISl CpeiHero npodeccruonanbHoro oopasosanus / B.
H. Speirur [w gp.]; mox pemakumedr B. H. Sperumra. — 2-e m3n. — Mocksa:
Nz natenscrBo FOpaiir, 2022. — 378 c.

6.2. OCHOBHBIE JJICKTPOHHbIE U3AaAHUS
1. buonorms. 10-11 knacc (yriyOneHHbBIM YpOBEHb): Y4EOHMK MJIsi CPEIHEro OOIIero

obpaszosanus / B. H. fApeirun [u np.]; mox obmieit penakiueit B. H. Aperuna. — 2-e usm.
— Mocksa: UznatensctBo Opaiit, 2022. — 357 ¢. — (Hapoanoe mpocsemienue). —
ISBN 978-5-534-15630-0. — Texkct: anekrpoHHbIi // OOpa3oBaTenbHas ImiaTgopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/509241

2. O6yxoB, /JI. K. buonoruss: kIeTku W TKaHU: YydeOHOEe ToOcoOHMe ISl CpPeTHETO

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

https://urait.ru/bcode/494034
3. buonorus: y4eOHUK M PaKTUKYM ISl CpeiHero npodeccruoHanbHoro oopasoBanus / B.
H. Sperun [u gp.]; mox pemakumerd B. H. Speirmna. — 2-e m3n. — Mocksa:


https://urait.ru/bcode/509241
https://urait.ru/bcode/494034

DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
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WznarensctBo FOpaiit, 2022. — 378 ¢. — (Ilpodeccrnonansuoe oopazoanue). — ISBN
978-5-534-09603-3. — Tekcr: anmekTpoHHbI // ObOpaszoBarenbHas 1uiatdopma FOpaiT
[caiir]. — URL.: https://urait.ru/bcode/489661

6.3. lonoiHUTEIbHBbIE HCTOYHUKH

1. Teiinop . buonorus: B 3 1. T. 1 / 1. Teitnop, H. I'pun, Y. Crayt; nox pen.P. Conepa ;
nep. 3-ro annL. u3a. — 14-e uzn. —M. : JlabopaTtopus 3Hanuii, 2022 — 454 c.

2. [1aBnoBa, E. 1. Dkonorus: yueOHUK U IPAKTUKYM JUISL CPEAHETO MPOPECCHOHATBHOTO
obpazosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mocksa: U3gatensctBo FOpaiit, 2022.
— 190 c.

3. Epemuenko, O. 3. buonorus: yuenue o 6uocdepe: yaedHOE mocoOue Ui CPEaHETO
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e¢ u3j., nepepad. u gom. —
Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

4. bmuuos, JI. H. Dkonorus: yueOHOE MmocoOue s cpeaHero mpodeccHnoHaTIbHOTO
obpazosanus / JI. H. baunos, B. B. [lonskosa, A. B. Cemenua ; mox oOmiel penakiuei
JI. H. biiunoBa. — MockBa: U3narensctBo FOpaiit, 2022. — 208 c.

5. bproxanp, ®@. @. IlpombinuieHHas skonorus: ydeOnuk / @.D. bproxans, M.B.
I'padkuna, E.E. CnobusikoBa. — Mocksa: @OPYM: UHOPA-M, 2022. — 208 c.

6. HecmenoBa, H. H. DOkomorus uemoBeka: y4eOHMK M MPAKTUKYM Ui CPEIHETO
npodeccuonansHoro obpazosanus / H. H. HecmemoBa. — MockBa: M3maTenbcTBo
FOpaiit, 2022. — 157 c.

7. buonorus ans npodeccuil U cnenualbHOCTEN TEXHUUECKOTO U €CTECTBEHHO-HAy4YHOTO
npoduneit: y4eOHUK Ui CTyHd. YyupexaeHuil cpen. mpod. obpasoanus / B. M.
Koncrantunos, A. I'. Pezanos, O. E. ®aneesa; nox pen. B. M. KoncrantunoBa. — M. :
Wznatenbckuii neHTp «Akagemusi», 2016/ — 336 c.
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