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1.0BIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI TV CIHUILIVHBI

BHUOJIOI'USA
1.1 MecTo THCHMIUIMHBI B CTPYKTYpPe OCHOBHO# 00pa30oBaTe/ibHOI POrpaMMbI:
YyeOnas JTUCIUIIIINHA «bnomorus» SIBJISICTCS 00s13aTeNnbHOM YacTbhIO

0011e00pa30BaTeIbLHOrO IUKJIAa OCHOBHON MpodeccnoHanbHOM 00pa30oBaTeabHOM MPOrpaMMbl 1O
cnenuanbHocT 43.02.16 «Typusm U rocTenpuruMCTBO.

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero ob6pazoBanus ¢ ydetom @OI'OC CIIO mno cnemumansHocT 43.02.16 «Typusm wu
TOCTEIIPUUMCTBO.

Jucunmnmna Hanpasinera Ha popmupoBanue OK 1o crnenuaabHOCTH:

Koo Haumenosanue komnemenyuu
KOMnemenyuu
OK-1 BeiOupate  crocoObl  pemieHus  3aia4  NPOGECCHOHATIBHOW  JESTEIbHOCTH
IPUMEHHUTEIIBHO K Pa3JIMIHBIM KOHTEKCTAM
0OK-02 Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, AaHalIM3a M HUHTEpHpeTaluu

uHpOpMaMK W WHPOPMAIMOHHBIE TEXHOJOTMH JUIS  BBIIOJMHEHUS  3aj1ad
po(heCCUOHATIBHON IeATENbHOCTH

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

OK-07 Co/ieficTBOBaTh COXPAHEHHIO OKPYIKAIOIIEH CPE/IBl, PECYpPCOCOEPEKEHHUIO, IPUMEHSATE
3HaHUA 06 N3MCHCHUUN KiuMara, IIPUHIHAIILI 6ep€)KJ'H/IBOFO IMpoOuU3BOJCTBA,
5} (HEKTUBHO JEHCTBOBATH B UPE3BHIYANHBIX CHUTYAIIUSAX

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

Heanb: dbopMupoBaHue y CTYIEHTOB MPEACTABICHUS O CTPYKTYpHO-(pYHKIIMOHAIBHON
OpTaHM3aIH KUBBIX CHCTEM Pa3HOTO PaHra KaK OCHOBBI MPUHSATHS PEIICHUH B OTHOIICHUH
00BEKTOB )KMBOW IPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOEHUSI, MHOTOOOpa3Hsl U OCOOEHHOCTEH KUBBIX CHCTEM
pPa3HOTO YPOBHSI OpraHW3aIlid, 3aKOHOMEPHOCTEH MPOTEeKaHWsI OMOJIOTHMYCCKUX IPOIECCOB U
SABIICHUN B OKpYXKalolllel cpeie, IENIOCTHOW HAyYyHOW KapTUHBI MHUpPA, B3aUMOCBSI3M U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

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

3) chopMUpOBaTh HABBIKK MTPOBEJCHHUS MPOCTEUIITIX OMOJIOTHIECKIX YKCIIEPUMEHTATBHBIX
WCCIICIOBAaHU ¢ COONIOZCHHEM TIpaBWJI 0Oe30MacHOro oOpamieHuss ¢ OoOBeKTaMu U
00opyI0BaHUEM;

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

5) chopmMupoBaTh yMEHHUS TPOTHO3UPOBATH IMOCICICTBUS CBOCH JICATEIBHOCTH II0
OTHOIIICHUIO K OKPYKAIOIIeH cpejie, COOCTBEHHOMY 3/JI0pPOBBIO; OOOCHOBBIBATH M COOIOJATH
Mephl TPOGUIAKTUKY 3a00I€BaHUH.

6) cdhopmupoBaTh TMOHHMAHHE 3HAYUMOCTH JIOCTMDKCHHH OHMOJOTHYECKONW HAyKu U
TEXHOJIOTHI B MPAKTHUUYECKON NEATEIHHOCTH YENOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.
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1.3 Ilnanupyemble pe3y.abTaTbl OCBOEHHsI 001Ie00pa30BaTEJbLHONH AUCUMILIMHBI B
coorBercTBuu ¢ PrrocC COO

OO0mme (IMYHOCTHBIE H MeTANPeAMeTHbIE) Pe3yIbTAThI 00y4eHHUsI:
B yacTu Tpy10BOr0 BOCIIMTAHUS:
- TOTOBHOCTD K TPYZly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0T00ue;
- TOTOBHOCTh K AKTHUBHOM JESATEIbHOCTH TEXHOJIOI'MYECKOM M COLMAJIbHOM HAIpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
NeSITEbHOCTD;
- HHTEPEC K Pa3InYHbIM chepaM npodecCnoHaTbHOM e TeIbHOCTH,
OBJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /ICHCTBUAMM:
a) 6a30BBIC JTOTUUYECKHUE ICUCTBUS:
- CaMOCTOATEJIbHO (OpMynMpoBaTh U aKTyaJM3UpOBaTh MpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;
- YCTaHaBIUBATh CYNIECTBEHHBIH NMPHU3HAK WM OCHOBAHUS JUISI CPaBHEHHS, KIACCU(PUKAINH U
0000111eHN;
- OIPENEINATh LEIH eATEIIbHOCTH, 33/1aBaTh IapaMeTpbl U KPUTEPUH UX JOCTHIKEHUS;
- BBISIBJIATh 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B pacCCMaTPUBACMBbIX SBJICHUSX;
- BHOCHUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE pE3YJIbTATOB LIEJIAM,
OLIEHUBATh PUCKH ITOCIIEICTBUI e TEIbHOCTH;
- pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELIEHUH KU3HEHHBIX MPoOIeM
0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
- BJIaJI€Th HABbIKAMHU Y4€OHO-HCCIIEIOBATEIIbCKOW M NPOEKTHOW J1€ATENbHOCTH, HaBbIKAMU
paspernieHus npooiem;
- BBISIBJISIT IPUYMHHO-CJIEICTBEHHBIE CBA3H M aKTyaJIM3UPOBATh 3ajjauy, BbIIBUTATh TUIIOTE3Y €€
pelleHHs], HaXOAUTh apryMEHTHI [l JoKa3aTeabCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh apaMeTphbl
U KPUTEPUH PEIICHUS;
- QaHAJIM3UPOBATh MOIYUYEHHBIE B X0JI€ PELICHHS 33/1a4M Pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
- YMETh MIEPEHOCUTDH 3HAHUS B 03HABATEIBHYIO M MIPAKTHUECKYIO 00IaCTH JKU3HEACATEIbHOCTH;
- YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;
- BBIJIBUTaTh HOBbIE WJIEH, TIPEAJIaraTh OPUTrHHAIBHBIE TOAXO0/Ibl U PEILICHMUS;
- CIIOCOOHOCTh UX UCIIOJIb30BAHUS B TI03HABATEIBHON U COLUAIIBHOM MPAKTHUKE
B 00/1acTH HEHHOCTH HAYYHOI0 MO3HAHMA:
- c(OpMHUPOBAHHOCTH MHPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOM NpPAaKTUKH, OCHOBAHHOIO Ha JAMANOre KyJbTyp, CHOCOOCTBYIOILIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;
- COBEpIIEHCTBOBAHHE S3bIKOBOM M UUTATENbCKOM KYIbTYphl KaK CpEeACTBAa B3aMMOACHUCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,;
- OCO3HaHME ILEHHOCTH HAY4YHOH JEATEIBHOCTH, TOTOBHOCTHb OCYLIECTBIISATh MHPOEKTHYIO H
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;
OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /1CHCTBUSAMM:
B) paboTa ¢ uHpopmaIuei:
- BJIaJIeTh HaBBIKAMU IOJy4yeHHsI HH(POPMAIIUK U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISITh MOMCK, aHAJIM3, CUCTEMATU3AlMI0 U HWHTEPIpETalio UHPOPMAUN Pa3IUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;
- co3JaBaTh TEKCThl B pa3IMUHBIX (hopMarax C y4yeToM Ha3HaueHush MHPOpMaluu U 1LEJIeBOM
ayJMTOPUH, BBIOMpAsi ONTUMAIbHYIO (OPMY MPEICTaBICHUS U BU3YyaIU3allUH;
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- OIIGHUBATh JOCTOBEPHOCTH, JIETHTUMHOCTh WH(POpPMAIMU, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIBHO-3TUYECKUM HOpMaM;

- WCIIOJIb30BaTh CPelCTBA MHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUH
KOTHUTHUBHBIX, KOMMYHHUKAaTHUBHBIX M OPraHU3allMOHHBIX 3a/ad ¢ cOOJI0JieHHeM TpeOoBaHU
OPrOHOMUKH, TEXHUKUA OE30MaCHOCTH, TUTHUCHBI, PECYPCOCOCPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHMS M 3alIUTH HH(OpMAIUU, HHPOPMAITMOHHON 0€30MacHOCTH
JUYHOCTH

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIIPEIETIEHHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIIE0BATENbCKOM, MTPOSKTHOM U COIIMANIbHOM 1€ TeIbHOCTH;
OByaieHHe YHHUBEPCAJIbHBIMIH KOMMYHUKATHBHBIMU J1€CTBUAMM:

0) cOBMECTHAs ICSITEIIbHOCTD:

- IOHUMATh U UCIOJIL30BaTh IPEUMYILIECTBA KOMAaHAHON ¥ UHIUBUIYaTbHOU PabOTHI;

- IPUHUMATh I1IEJIM COBMECTHOM ACSITEIHHOCTU, OPTAHU30BLIBATH U KOOPJIMHUPOBATH JIEHCTBUS
0 €€ JOCTUKEHUIO: COCTaBJIATh IUIaH JACHCTBUM, pacHpelnessiTh poJId C YYETOM MHEHUH
YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

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

- OCYUIECTBJIAThH IMO3UTHUBHOE CTPATETMYECKOE MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, IPOSBISTH
TBOPYECTBO U BOOOPaKEHUE, OBITh NMHUITUATHBHBIM

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBHUAMM:

T') IpUHATHE ce0s U IPYTHX JIIOCH:

- IPUHUMATh MOTHUBBI U apTyYMEHTHI IPYTUX JIFOAEH MPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFOJIeH HA OMIHMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOro YeIOBEKa

B 06.1acTH 3K0710TrHY€CKOT0 BOCIUTAHMS S

- copMHpPOBAHHOCTH  SKOJOTHMYECKONW KYIbTYpbl, TOHUMAaHUE BIMUSHHUS  COIUAIBHO-
SKOHOMHMYECKHX IMPOLECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
II00aTEHOTO XapaKkTepa IKOIOTUYECKUX MPolieMm;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICWCTBUI B OKPYKAIOIIEH CpElle HA OCHOBE 3HAHUA LEeH
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

- YMEHHE IPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJOTHYECKHIE MOCIEACTBUS MPEIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacUIMpPEHHE OIbITA IESITENIBHOCTU SKOJIOTUYECKON HAIIPaBIEHHOCTH;

- OBJIJICHUE HABbIKAMH YYEOHO-HUCCIIEA0BATEIbCKOM, MPOEKTHON U COIIMAIbHON e TEIbHOCTH

JucnuiiimHapHble (IpeAMeTHbIe) pe3yJIbTaThbl 00yYeHHs

- c(OpPMHUPOBAHHOCTh 3HAHUH O MECTE W POJM OHWOJIOTHH B CHCTEME HAyYHOTO 3HAHUS;
(YHKITMOHATBLHOW TPaMOTHOCTH YeJIOBEKa JUISl PEIICHUS )KU3HEHHBIX TIPOOJIeM;
- chOpPMUPOBAHHOCTh ~ YMEHHS  pPACKpbIBaTh  COJIEpP)KaHWE  OCHOBOIIOJIATAFOIINX
OMOJIOTUYECKMX TEPMUHOB W TIOHSATHHA: >XWU3Hb, KJETKA, TKaHb, OPTaH, OPTaHW3M, BHJI,
MOMYJISIIIMSL, KOCUCTEMa, OUOIIeHO03, Ouocdepa; merabonusM (0OMEH BEIEeCTB U MpEeBpalleHUE
SHEPTHUH), TOMEOCTa3 (CaMOperyssius), OHoCHHTEe3 OeKa, CTPYKTypHAas OpPraHU3alus >KHBBIX
CHCTEM, JTUCKPETHOCT, CaMOpETYJISIIHS, CaMOBOCITPOU3BE/ICHUE (pempoayKIus),
HACJICJICTBEHHOCTh, W3MEHYHBOCTh, DHEPrO3aBUCHMOCTh, POCT H pa3BHTHE, YypPOBHEBas
OpTraHHU3aIHS;

5
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— cOPMHPOBAHHOCTH ~ yYMEHHUS  DPAaCKpbIBaTh  COAEpP)KaHUE  OCHOBOIOJATAIOIIUX
OMOJIOTMYECKUX TEOPHUM U TUIMOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIIMOHHOM,
MIPOUCXO0KICHUS )KU3HU U YEJIOBEKa;

— c(OPMHPOBAHHOCTH YMEHHUSI PACKPHIBATH OCHOBOIOJIATAIOIINE OMOIOTUYECKHUE 3aKOHBI 1
3akoHomepHoctu (I. Mengens, T. Moprana, H.M. BaBunosa, 2. I'ekkensa, @. Mromiepa, K.
bapa), rpaHuiibl UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

— NpuOOpeTeHrue OmbITa MPUMEHEHHUS OCHOBHBIX METOJIOB HAydyHOTO IO3HAHWUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUIA;
OpraHH3aIH U MPOBEACHUS OMOIOTUYECKOTO SKCIIEPUMEHTA, BHIABUKCHUS TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIY HCCICIYeMbIMU BEIIMYMHAMH, OOBSICHCHHS TOTYyYEHHBIX PE3YJIbTATOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIH30BAaHMEM HAyUHBIX MOHITHI, TEOPHIl U 3aKOHOB;

- c(OpPMUPOBAHHOCTh YMEHHUSI BBIICTATH CYIICCTBCHHBIE IPU3HAKH BHUPYCOB, KIIETOK
MPOKAPUOT M  OYKApPUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHuW3MOB, BHJIOB,
OMOreoleHO30B U JIKOCHCTEM; OCOOEHHOCTH IMPOIECCOB OOMEHa BEIIECTB U IPEBPALICHUS
PHEPTUU B KJIETKE, (POTOCHHTE3a, IIACTUYECKOTO M HHEPreTHYECKOr0 OOMEHa, XEMOCHHTE3a,
MHUTO33, M€i03a, OIUIOJOTBOPEHHUS, PA3BUTHUS U PA3MHOMKEHUSA, WHAMBUAYAJIBHOTO Pa3BUTUS
opranu3Ma  (OHTOTeHe3a), OOpbOBI 32  CYIIECTBOBaHME, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB K cpejie 0OUTaHusl, BIUSHUS KOMIOHEHTOB
HKOCHCTEM, AaHTPOIIOT€HHBIX H3MEHEHMH B JKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U MpeBpalleHe SHepruu B buocdepe;

— cOPMHPOBAHHOCT, ~ yMEHHUSI  peIIaTh  OWOJIOTMYECKHE  3aJadd,  COCTaBIAThH
TEHOTHUITMYECKUE CXEMbl CKpPEUIMBAaHUS [UJIi Pa3HBIX THUIOB HACJIEIOBAHUS MPU3HAKOB Y
OpPraHU3MOB, COCTABIIATH CXEMbI MIEPEHOCA BEUIECTB M SHEPrUu B dKocucTeMax (IemH MUTaHus,
MUIIEBbIE CETH) ;

— c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU OIEHHBATh HH(POPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaNMU, HAYYHO-TIOMYJISIPHBIE MaTepUaibl); HHTEPIPETUPOBATH ATHUYECKUE
ACTMEKThl COBPEMEHHBIX MCCIIeIOBaHU B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH; pacCMaTpUBATh
r100aMbHBIE YKOJIOTHYECKHE MPOOJIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3HUIINIO;

- chOpMHUPOBAHHOCTh YMEHUM CO3/aBaTh COOCTBEHHBIE MHCHMEHHBIE U  YCTHBIC
COOOIIleHNsI Ha OCHOBE OMONIOTHYECKOW MH(OpPMAIMK M3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh NOHATUHHBIN amnnapar 6uooruy;

— NpHOOpeTeHHue OmbITa MNPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TO3HAHMUA,
UCIIONIb3YEMBIX B OMOJIOTHU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUII;
OpraHU3aIMy ¥ IPOBEICHUS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS TUTIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXAY HCCIENYEeMBbIMU BEIUYMHAMH, OOBSCHEHHS MONYyYEHHBIX PE3ylbTaTOB U
(bopMyITUPOBaHUS BBIBOJIOB C MCIIOIH30BAHUEM HAYYHBIX TTOHSITHH, TECOPUH U 3aKOHOB;

— chOpPMUPOBAHHOCTh YMEHUS TPUMEHATh TIONYYCHHBbIE 3HAHUS s OOBSCHEHUS
OMOJIOTUYECKHX MPOLIECCOB U SIBICHUM, JUIS MPUHATHUS MIPAKTHUECKUX PEIICHUH B TOBCEIHEBHOM
YKU3HU C 11eJIbI0 obecriedeHusi 0€30MacHOCTH CBOETO 3/10POBbsSI U 3/10pPOBbS OKPYKAIOIIMUX JIIOIEH,
coONIOACHHsI 3/I0POBOTO 00pa3a KU3HU, HOPM TPaMOTHOTO TIOBEJIEHHS B OKpYKaromei
MPUPOTHON cpejie; MOHMMaHWEe HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHKEHUN COBPEMEHHOU
OMONOTUN ¥ OMOTEXHOJIOTHH JIJIsl palliOHATEHOTO MPUPOAOIIOIE30BAHNUS.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI
2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 32
B T.4.

OcHoBHoOe cogepkaHue

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

n1abopaTopHbIE 3aHATH 2

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

HaunmenoBaHmue pa3aeioB
H TeM

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

O0BeM
yacoB

DopmMHpyeMBble
KOMIIeTCHIIUH

1

2

4

Paznen 1. Knerka — cTpykTy

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

OK-02

Tema 1.1.

OcCHOBHOe co/Iep:KaHue

buoJsiorus kak Hayka.

TeopeaneCKoe oﬁyqelme:

0,5

OO0mas xapakTepucTuKa
JKM3HH

CoBpeMeHHBIE 0Tpaciii ONOIOTHYECKUX 3HaHUH. CBsI3b OMOJIOTHH C IPYTMMHU HayKaMu:
ouoxumusi, Onopusuka, OMOHHUKA, TeHoreorpadus u Ap. Poias 1 MmecTo 6uosioruu B
(OopMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3alluu )KUBOU
MmaTepuu. O011as XapaKTepUCTHUKA KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMUYECKUI COCTaB
KJIIETOK

Tema 1.2.

OcHoBHOE COoICPKaAHUE

OK-01

CrpykrypHo-

Teopernueckoe o0yueHune:

0,5

OK - 02

(pyHknuoHaIbHASA
OpPraHu3auus KJIeTOK

Knerounas reopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MONOXKEHUS
COBPEMEHHOM KJIETOYHOM TeoprH. THUIIbI KJIETOYHON OPraHU3alMU: TPOKAPUOTHUECKUN U
sykapuoTHueckuil. OTHOKJIETOYHbIE U MHOTOKJIETOUHBIE Opranu3Mel. CTpoeHue
npoKapuoTHyeckoit kinetku. CTpoeHne 3ykapuoTndeckoi kinetku. Hekierounsie popMel
JKU3HU (BUpPYCHI, OakTepuodaru)

OK-04

JlaGopaTopHble 3ansaTus 1:

[TproOperenue onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BHITTIOJTHEHUN
1abopaTOPHBIX paboT:
JlaGopatopHas
1. JlabGopatopnas paborta «CTpoeHue KJIeTKU (pacTeHus, )KUBOTHbBIE, TPUObI) U
KJIETOYHBIE BKIIIOUECHHUS (Kpaxmai, KapOTUHOUIBI, XJIOPOIJIACThI, XPOMOILIACTHI )
[ToaroroBka MUKpOIpenapaToB, HAOIIOIEHUE ¢ TIOMOIIBI0 MUKPOCKOTIA, BBISBIICHHE
pasInyMii MEXy N3y4yaeMbIMH 00beKTaMH, (POpMYIMPOBAHNE BHIBOJIOB

IIpakTH4YecKkHe 3aHATHSA:
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IT 1: Bupycubie u OakTepuanibHbie 3a00eBanus. OOIMe TPUHIUIBI UCIIOIb30BAHUS
JIeKapCTBEHHBIX BemlecTB. OCOOEHHOCTH MpUMeHeHus: aHTUOMOTUKOB. [IpencraBienue
YCTHBIX COOOIICHUI C TIPE3CHTAlMEeH, MOATOTOBIEHHBIX 110 TIEPEYHIO HICTOYHHUKOB,
PEKOMEHIOBaHHBIX MPENoJiaBaTesIeM

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

Hyxnennossie kuciotsl: JIHK, PHK Haxoxnenne B KiIeTKe, UX CTPOSHHE U (PYHKIIUH.

MarpuuHsble IpoLecchl B KIETKe: perIuKalus, OMoCUHTe3 OelKa, pernapanus.

I'eHeTMYECKUI KOJ M €70 CBOMCTBA

IIpakTHYeckHne 3aHATHA: 2

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

HOpPME U B CIIy4ae U3MEHEHUs N0CIe10BaTeNbHOCTH HyKIeoTn 0B JJHK
Tema 1.4. OcHoBHOE coaepKaHue OK -02
OO0MeH BelecTB U Teopernueckoe odyueHue: 0,5
NpeBpalleHne JHEPTruM B [TonsTue MeTabonu3M. ACCUMIIIALIUS U JUCCUMMIIALIUS — JIBE CTOPOHBI MeTa0oIu3Ma.
KJIeTKe Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpOoPHBIN, a3pOOHBIN U aHA3POOHBI.

[Tnactuueckuit ooMeH. PotocuHTe3. XeMOCHHTE3
Tema 1.5. 7JKuzHeHHBbIH OcHoBHoOe coiep:kaHue OK - 02
HHKJ KJIeTKH. MuTO03. Teopernuyeckoe o0yuenne: 1 OK - 04
Meiio3 Kiterounslii nukiI, ero nepuoasl. MuUTo3, €ro CTaiuy U MPOUCXOIAIIUE TIPOLECCHI.

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

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

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

Tema 2.2.
®opmMbl pa3MHOKEHUS
OpPraHu3MoB

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

0,5

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

OK -02

Tema 2.3.
OHTOreHe3 pacreHui,
“KMBOTHBIX H YeJI0BeKa

OcHoBHOE CoICpPKaHuE

TeopeaneCKoe oﬁyqelme:

0,5

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

OK -02
OK - 04

Tema 2.4.
3akoHOMepHOCTH
HacJIe10BaHUSs

OcCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

0,5

OcHOBHBIE IOHATHS T€HETUKH. 3aKOHOMEPHOCTU 00pa3oBaHus ramer. 3akoHsl ['. Mennens
(MOHOTHOpUTHOE ¥ TOTUTHOPUIHOE CKpelrBanue). B3anMoeiicTBrue reHoB

IlpakTHYeckHe 3aHATHIA:

I1 3. Pemienue 3a1a4 Ha onpeieJieHuE BEPOSITHOCTH BO3SHUKHOBEHHMS HACIIEICTBEHHBIX
MPU3HAKOB TP MOHO-, TU-, TOJIUTHOPUIHOM U aHATU3UPYIOIIEM CKPEIIMBaHUH,
COCTaBJICHHE TEHOTUITUYECKUX CXEM CKPEIINBAHUS

OK - 02
OK - 04

Tema 2.5. Cuenjienuoe
HacJlel0BaHUe MPU3HAKOB

OcHoBHOE COoICPKaAHUE

Teopernueckoe o0yueHune:

0,5

3akonsl T. Moprana. CueryieHHOe HaclieIoBaHHWE T€HOB, HAPYIICHHUE CIICTICHMUS.
HacnegoBanue npu3HakoB, CLIETUIEHHBIX C MOJIOM

IIpakTHYecKkHe 3aHATHSA:

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

OK-01
OK -02

Tema 2.6.

OcHOBHOE coiepxaHue

OK-01

10
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3akoHOMepHOCTH

TeopeaneCRoe oﬁyqe}me:

0,5

HU3MCHYUBOCTH

H3MeHYnBOCTh NMPU3HAKOB. BUbl N3MEHYMBOCTHU: HACIIEICTBEHHAs! M HEHACJIEICTBEHHASI.
3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacheAcTBeHHOM n3MenunBoctu (H.W. BaBuios).
MyranuonHasi Teopus U3MEHYUBOCTH. BUIbI MyTaIMil U IPUUUHBI UX BOSHUKHOBEHHS.
Kapuotumn yenoseka. HacnencrBennblie 3a00neBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIC
0ose3nu yenoBeka. bone3Hu ¢ HacneACTBEHHON MPeApacnoNoKeHHOCThIO. 3HAUeHUE
MEMIIMHCKON TeHETUKH B MPEIOTBPAIICHUY | JICYCHUN TCHETUICCKUX 3a00JICBaHHIA
YeloBeKa

HpaKaneCRue 3aHATHUA:

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

OK-02
OK - 04

Paznen 3. Teopusi 3BoIIOIIMHU

Tema 3.1. UcTopus

OcHoBHOE CoICpPKaHuE

IBOJIIOIMUOHHOTO YUYCHUSI.

TeopeaneCKoe oﬁyqelme:

Muxpo3Boaonus

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

OK -02
OK - 04

Tema 3.2.

OcHoBHOE coaepKaHue

Maxkpo3Bosaouus.

TeopeTuquKoe oﬁyqelme:

Bo3HukHOBeHHE M
pa3BuTHE KM3HM Ha 3emJie

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

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

I'unote3sl u TCOPHUU BOSHUKHOBCHUA KMU3HU HA 3emite. [losBnenne NEPBLIX KJICTOK U UX
OBOJOIMA. HpOKapI/IOTI)I " DYKapUuOTHI. HpOI/ICXO)K)IeHI/Ie MHOT'OKJICTOYHBIX OPraHU3MOB.
Bo3HuKHOBEHNE OCHOBHBIX HAapCTB 3YKapUuoT

OK - 02
OK-04

Tema 3.3. IIpoucxoxaenue

OcHOBHOE coiepxaHue

YECJ0BCKA — AHTPONOTCHE3

Teopernyeckoe o0yueHue:

OK -02
OK - 04

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

YenoBeyeckne pachl U MX €IUHCTBO. Bpems u myTu pacceneHus yenoBeka I10 IyIaHeTe.
[TpucrocobIeHHOCTh Ye0BeKa K Pa3HbIM YCIOBHUSIM CPEJIb

Pasznea 4. Dxojorns

Tema 4.1. Dxosornueckue | OCHOBHOe coJep:KaHue OK-1
(daxropsl u cpeanl ;ku3HN | TeopeTnyeckoe odyueHue: OK - 02
Cpenpl 00uTaHusE OPraHU3MOB: BOIHAS, HA3EMHO-BO3/TyIIIHAS, IOYBEHHAS, OK - 07
BHyTpuOpranu3dMeHHas. OU3nKo-XxuMHUYEeCKHe 0COOEHHOCTHU Cpe]l OOUTaHHs OPraHU3MOB.
HpI/ICHOCO6JIeHI/I$I OpTraHM3MOB K KM3HH B Pa3HbIX CpCaax. ITonsTue PKOIOrM4YECKOro
dakropa. Knaccuduxamus sxonorndeckux axktopo. [Ipasuno munumyma 0. JInubuxa.
3akon TonepantHoctu B. lllendopaa
Tema 4.2. [lonyasiuus, OCHOBHOE cO/Iep:KaHue OK-01
cood1ecTBa, 3kocucreMbl | Teopernueckoe o0yuyenue: OK - 02
DKOJIOTHYECKash XapaKTEPUCTHKA BUJIA U TIOMYJISIIMN. DKOJIOTHUecKasi HUIIIA BUJIA. OK - 07
DKoJoruYecKre XapakTepucTuku nomynsanuu. CooOriecTBa u 3kocucTeMbl. brorieHos u
ero cTpykrypa. CBs3u MeXIy opranu3Mamu B OnorieHosze. CTpyKTYpHBIE KOMIIOHEHTBI
HKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTBI, peAylleHThl. KpyroBopoT BELIECTB U MOTOK
SHEpPruM B 3kocucreme. Tpoduueckne ypoBHH
IlpakTHYecKkHe 3aHATHA:
IT 6. Tpoduueckue nenu u cetu. OCHOBHBIE TTOKA3aTeN YKOCUCTEMBI. buomacca u
MPOAYKIHSI. DKOIOTUYECKUE MUPAMUIBI YHces, OnoMacchl U sHepruu. [IpaBuio mupaMusl
SHEPTHUH.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JJaHUI 110 TIEPEHOCY BEIIECTBA U
SHEPTUU B IKOCHCTEMaX C COCTaBICHUE TPOPUISCKUX TICTIeH U TUpaMu] OMOMAacChl 1
DHEPTUU
Tema 4.3. buocdepa - OcHOBHOE coJiepKaHue OK-01
rj100a1bHas Teopernueckoe o0yueHune: OK - 02

12
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IKOJOrn4eCckas Ccucrema

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

3aKOHOMEPHOCTH cyiecTBoBaHus ornocdepbl. OcobeHHOCTH Orocdepbl Kak riao0ambpHON
sKocucTeMbl. JlnHaMudeckoe paBHoBecue B Orocdepe. KpyroBopoTsl BemiecTs u
OMOTreOXUMHUYECKUE IUKIIBL. [ 100aIbHBIC KOJIOTHYECKHE TIPOOIEMbI COBPEMEHHOCTH

OK -07

Tema 4.4. Bausinune
AHTPONMOTreHHBbIX (paKTOpPOB
Ha Ouochepy

OcHoBHOE CoICpPKaHuE

TeopeTnueckoe odyueHue:

AHTpOTIOTeHHBIE BO3ICHCTBHS Ha Onocdepy. 3arps3HeHns Kak BHJI aHTPOIIOTEHHOTO
BO3EHUCTBUS. AHTPOIIOI€HHbIE BO3/IeHCTBHS HAa aTMoc(hepy. Bo3nelicTBust Ha ruapocdepy.
BosneiictBust Ha muTOChepy. AHTPOIIOTEHHBIE BO3ICHCTBUS HA OMOTHYECKUE COOOIIECTBA.
VYrny6iieHHO U3y4aroTCsl OTXO0/Ibl, CBSI3aHHBIE C ONPE/IETICHHOM
npodeccreil/cnennanbHOCTHIO

IIpakTH4yecKkue 3aHATHS:

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

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

Tema 4.5. Bausinue
COLHAJIBHO-
JKOJIOTHYECKUX (PAaKTOPOB
HA 30POBbeE YeJI0BEKa

OcHoBHOE COoICPKaAHUE

Teopernueckoe o0yueHue:

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

JlaGopaTopHble 3aHsATHS 2:

JlaGopatopHasi paboTa Ha BEIOOD:

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

OK -02
OK - 04
OK - 07
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2.  JlabopatopHas pabora «BnausHue abnoTudeckux (GakTOpoB Ha YeIoBeKa (HU3KHE
U BBICOKHE TEMIIEPATYPHI)»
W3ydeHre MEeXaHH3MOB aJaNTallii OpraHU3Ma YeJI0OBeKa K HU3KUM U BBICOKHM
TeMIIepaTypaM 1 0ObsICHEHHE TIOTYYCHHBIX PE3yIbTaTOB U (HOPMYIHMPOBAHUE BHIBOJIOB
(MMCBMEHHO) C UCTIOJL30BAHUEM HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB

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

Pasnena 5. buoJiorus B ;KU3HH

Tema 5.1. BuorexuoJjioruu
B JKU3HH KAKI0r0

OcCHOBHOe co/Iep:KaHue

Teopernueckoe cogepranmne:

broTrexHomorus Kak HayKa U MpOMU3BOJACTBO. OcHOBHBIE HaITpaBJICHUA COBpeMeHHOfI
6uoTexHoaoruu. Mero bl 6M0TEXHOIOIHMU. OOBEKTH OMOTEXHOIOTUU. DTUKA
OMOTEXHOJIOTMYECKUX U T€HETHUECKHUX SKCIICPUMCHTOB. HpaBI/IJIa IIOMCKa U aHaJIn3a
OMO’KOJIOTMUECKONW HHPOPMALIMU U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas U yueOHO-Hay4Has
JUTEpaTypa, CpeICTBa MacCOBOM nH(popmanmu, cetb IHTEepHET U Ipyrue)

IlpakTHYeckHe 3aHATHIA:

Kelicbl Ha aHanu3 MHQOpPMALMK O HAYYHBIX JTOCTHKEHUSAX B 00JIACTH T'€HETHYECKUX
TEXHOJIOTUH, KJIETOYHOM NWHKXEHEPUH, MUIIEBBIX OMOTEXHOJIOIMH. 3amuTa Keica:
IpeJICTaBICHUE PE3YJIbTATOB PEIICHUs KeMCOB (BBICTYINIEHUE C TPE3EHTAIUEeH )

OK-01
OK - 02
OK-04

Tema 5.2. BuorexHoJioruu B

NMPOMBIINIVICHHOCTH

OcHoBHOE COoICPKaAHUE

IlpakTHYeckHe 3aHATHIA:

Pa3BuTHe MpoMBbIIUIEHHON OMOTEXHOJIOTUH U €€ IPUMEHEHHUE B )KU3HU YeJIOBeKa, TOUCK U
aHaJIM3 UHQOPMAIMK U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTeparypa,
CpecTBa MaccoBOW MHpOpMaLIUK, ceTh VIHTEpHET U Apyrue)

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

3amuTa keiica: [IpeacraBienue pe3yinbTaToB pelIeHUs! KEHCOB (BBICTYIUIEHHE C
npe3eHTaImen)

IIpakTH4YecKkHe 3aHATHSA:

OK-01
OK -02
OK - 04
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Pa3BuTHE OMOTEXHOJIOTHH C MPUMEHEHHEM TEXHHUYECKUX CHCTEM (OMOMHKEHEPHS,
OouonHpopmaTrka, OMOHUKA) U UX IPUMEHEHHUE B )KU3HU YEJIOBEKa, IOUCK U aHAIN3
uH(GOpMAIIUY U3 PA3IMYHBIX KICTOYHUKOB (Hay4yHas ¥ yueOHO-HAY4IHAS TUTEpaTypa,
CpelcTBa MaccoBOi uH(popmaluu, cetb uTepHeT u apyrue)
Keiicel Ha aHann3 nHGOPMAITUHU O Pa3BUTUU OMOTEXHOJIOTUH C MPUMEHEHHUEM TEXHIUYECKHUX
cucteM (1o rpymnmnam)
3amura keiica: [Ipencrapienne pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUIICHUE C
MIPE3CHTAIINECH )
IIpome:xyTouHas
arrecTaums no mud. 3a4er
AMCUUIIMHE
Bcero: 32
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3. MeTtoanueckue YKa3aHus no NpOBeJICHUI0 NPAKTHYECKHUX

3aHATHIT/J1a00paTOPHBIX PadoT

OcHoBomnosaraloiuM TpeOOBaHMEM K pe3yJbTaTaM OCBOCHMs OHOJOIMH SIBIISETCS
c(OPMHPOBAHHOCTh Yy OOYYaIOMIMXCS YMEHUH HCCIeI0BaTh OMOJIOTHYECKHE OOBEKTHI,
IPOLECChl U SIBJIEHUS, B YAaCTHOCTHU: BBIABIATH IHPUUMHHO-CIEIACTBEHHBIC CBA3M MEXIY
UCCIIEYeMBIMU OMOJIOTMYECKUMU 00bEKTaMH, IIPOLIECCAMU U SIBJICHUSMU; JENIaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUU IMOJYYEHHBIX PE3yJbTATOB; BBIJBUIATh TMIIOTE3bl, IPOBEPATh UX
HKCHEPUMEHTAIBHBIMA CpPEACTBAMH, (OPMYIHMPYS LeJdb HWCCIEAOBAHMS, AaHAJIM3UPOBATh
[IOJTyYeHHbIE Pe3yNbTaThl U JAeaTh BbIBOAbL. JlabopaTopHble pabOTHl COCTABISIOT BAXKHYIO
4acTh y4e€OHOTr0 Mmpolecca Mo OMOJIOTUH M HaNpaBlIeHbl HA (OPMUPOBAHUE y 00YUAIOIIUXCS
[IPAKTUYECKUX YMEHHUH, B T.4. CHOCOOHOCTEH yCTaHABIUBATh CBA3U MEXAY TEOPETUYECKHUMHU
MOJIOKEHHUSIMU M SKCTIEPUMEHTAIILHBIMU TAHHBIMH.

KayecTBeHHOE BbINOJIHEHUE JTAOOPAaTOPHBIX paboT TpeOyeT HaIW4Msl y 0OydyaroImuXxcs
HE TOJIBKO COOTBETCTBYIOIINX MPAKTUIYECKUX HABBIKOB (COOIOCHNE TEXHUKHU 0€301MacHOCTH,
cOOpKa YCTaHOBOK, INPUTOTOBJIECHHWE PEAKTUBOB W IIp.), HO U 3HAHUHW TEOPETHUYECKOTrO
matepuana. OTHUM U3 CIOCOOOB MOBBIIICHUS 3()(HEKTUBHOCTH BBITOIHEHHUS 00YJaIOIIMMUCS
na0opaTOpHbIX paldOT ABISETCA MPEICTaBIECHHE METOJUYECKUX PEKOMEHJAlMi M0 HX
BBITTOJIHEHUIO B BHJIE CIICIIUAIEHBIM 00pa3oM 0(OpMIIEHHOW HHCTPYKIIUH.

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

1. Bompockl W 3afaHus A MOJNYyYEHUS JIOMyCKa K BBIOJHEHHIO Ja0OpaTOpHOI
paboTHI.

2. O6opynoBaHHe U MOCYJia, PEAKTUBBI.

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

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

CrpyKTypHupoBaHHe U IMpeAcTaBiIeHre HH(OpMALIUK O TaOOpaTOpHON paboTe MOMOXKET
o0yJaromuMcsi TpU TOATOTOBKE K 3aHATUIO, AKTUBU3UPYET MX I[03HABATEIbHYIO
JEeSITeTbHOCTh BO BPEMsI €€ BBITIOJIHEHUS, & TAK)KE MO3BOJUT BHICBOOOANTH JIOTIOITHUTEIILHOE
BpeMs Ha IpPOBEACHUE 3aIlJIAaHWPOBAHHBIX OIBITOB, 0OJEe JETaJbHBIA aHAIU3 MOTY4YE€HHBIX
pe3yabTaTOB U pedIIeKCcHro.

[IpakTUKO-OpUEHTHUPOBAHHbIE  33JaHUsl  SBISIIOTCS ~ OJHMM M3 CIOCOOOB
npodeccruoHanu3anyu B auciuiummHe «buomorusy. [IpakTHKO-OpUEeHTHPOBAHHBIC 33TaHHS
BKJIIOYAIOT MH(OPMAIHIO «U3 KHU3HM» U HalpaBlIeHbl HA BBIABICHHE 3HAHUI CTYIEHTOB 00
OKpy’KaroleM Mupe, GOpMHpPOBAHHE MPAKTHUYECKUX YMEHMHA M HaBBIKOB, B TOM 4YHCIE C
WCTIOJB30BAHUEM  DJIEMEHTOB TPOQPECCHOHATBHON NesiTenbHOCTH. [lpu  BBITOTHEHHE
MPAKTUKO-OPUEHTHUPOBAHHBIX 33JaHUM CTYIEHTHI HE TOJIBKO PEIIAIOT JMYHOCTHO-3HAYMMBbIE
MPOOJIEMBI C WCIIOJIE30BAaHUEM TPEJAMETHBIX 3HAaHWH, HO M OCBAaWBAIOT AJIEMEHTHI OOIIMX
KOMIIETECHIIUH.

Ilenp OpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUH —  «IOTPYKEHHE» B  peEIIeHue
«OKM3HEHHOI» 3a1aun. MaTepuaisl Ui COCTaBICHUS TaKUX 3a7aHUi JTOJDKHBI ObITh B3STHI U3
OKpy’Karollel JNeHCTBUTENBHOCTH, IOJKHBI OBITh MHTEPECHBI OOYUYaIOIUMCS M JOJKHBI
MOTHBHPOBATh X HA IOUCK BapUAHTOB PELICHUH.
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C TOYKM 3peHHUs HAIPaBICHHOCTU NPAKTUKO-OPUEHTHUPOBAHHBIC 3aJaHUS AT Ha
3a/1aHMs], CBSI3aHHBIE C JKU3HBIO, IPAKTHUECKOW NIE€ATEIbHOCTHIO, HA 3aJaHUs «OKUTEHCKOIrO»
COJIepKaHusl, Ha 3a/laHus MPO(OPHEHTAIIMOHHON HAIpPaBIEHHOCTH, CBSI3aHHBIE ¢ Oymnymiei

npodeccnoHaNbHOM 1A TEIbHOCTBIO.

Kpowme Toro, no ¢opme noucka pemeHus: NpakTHKO-OpUEHTUPOBAHHBIE 331aHUSI MOKHO

pasaCinTb Ha TCOPETUUYCCKUEC, SKCIICPUMCHTAIIBHO-TCOPETUUCCKUE, PACYCTHBIC.

Pemenue TCOPCTUICCKUX 3a;[aH1/1171 IMMO3BOJIACT pa3BUBATL JIOTMYCCKOC MBIIIJICHUC,
(bOpMI/IpOBaTB MMOHATUHHBIN arrmapar, CBA3BIBATH TCOPECTHYCCKOC 3HAHHA 110 JUCHHUIIIMHE C

HUX IPUMCHCHHUEM B HOBOI1 CUTyalllu.

B PpaCUYCTHBIX 3aJladax 06yqa}0mnec5[ YCTAHABJIIMBAOT 3aKOHOMEPHOCTH, CBA3U MCKAY

BCJIMYHMHAMU, UCITIOJIB3Yd HOI[XOI[?[HII/Iﬁ MaTeMaTHUCCKUM arrmapar.

HpI/I BBIIIOJIHCHUH  OKCIICPHUMCHTAJIbHO-TCOPCTUIYCCKHUX SaﬂaHI/Iﬁ o6y11a101unec;1

OIIBITHBIM ITYTEM Ha OCHOBC 3HAHUH pemaroT NPAKTUICCKUC 3a1a4u.

Cnez[yeT OTMETUTh OCOOEHHOCTH INPAaKTUKO-OPUCHTUPOBAHHBLIX 3a1a4,

HE00XO0IMMO 3aKJIABIBATh MIPH UX MPOCKTHPOBAHUU:

KOTOPBIC

— HaJIn4ue HOSH&B&TGHBHOﬁ, HpO(beCCHOHaHBHOﬁ, COIMaJIbHOM 3HAYUMOCTH, KOTOpPasd U

MOTHUBHUPYET 00yUarOIINXCS;

— HaJIMYKUC CHOKCTA, CUTyalluu UJIN HpO6J'IeMBI, JJIA pa3pCHICHUA KOTOpOﬁ HeO6XO,I[I/IMO
HCIIOJIB30BAaTh 3HAHUA, YMCHHA H3 PA3HBIX MNPEAMCTHBIX obnacteil WM u3 JKHM3HHM, Ha

KOTOPLIC HET ABHOT'O YKAa3aHUS B TCKCTC 3aa1U;

— CBAI3b C 00JIACTHIO MPUMEHEHHUSI pe3ysIbTaTa, MOJYYSHHOTO MPU PEIICHUH 3aa4H.
Kaxk nmpaBuio, npakTUKO-OPUEHTUPOBAHHOE 3a/IaHUE UMEET CIEAYIOIIYIO0 CTPYKTYPY:

— Ha3BaHUC 3aJIaHUA,

— BBeJICHHE B mpobiemy (onmucaHue XU3HEHHOW CUTyaluu (MpoOieMbl), TMYHOCTHO-

3HAYMMOTO BOIIPOCA);

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

— (opMyITUPOBKA 3a/IaHUS;
— TpeOOBaHUs K MPEJCTAaBICHUIO pe3yibTaTa ((hopMaT/Bun).
Jist pa3pabOTKH MPaKTHKO-OPHEHTUPOBAHHBIX 33aHUH HEOOXOIUMO:

1. OmpenenuTh pe3ynbTaT OO0y4eHHUs, Ha (OPMHUPOBAHUE WM MPOBEPKY KOTOPOTO

OyJeT HampaBJICHO 3a/IaHHeE.

2. ChopmynupoBath BBeJIeHHE B TpoOiieMy (IIpeIcTaBIseT cOO0N OMMCcaHne CUTYalluH,
KOTOpasi MOKET BCTPETUTHCS B TIOBCEAHEBHOM XKM3HU, B OBITY, B 00IIIECTBE, HA TIPON3BOJICTBE
u T1.m.). BBeneHue B mpobieMy MOMKHO OBITh KPaTKUM M €MKHM, OPHUEHTHPOBAHO Ha

COOTBETCTBYIOLIYIO BO3PACTHYIO IPYIITY 00Yy4arOLIIXCS.

3. ChopmynupoBaTh OAHO WM HECKOJBKO 3aJaHui Ui oOydaromuxcs. B 3amaHusx
JIOJKEH OBITh OMpEJeNieH MOPSAIOK JEeUCTBUM, KOTOPOMY JIOJIKHBI CJI€10BaTh 00ydarouuecs
IIpU UX BbINOJHEHUH. POPMYJIMPOBKA 3aaHUM TOJKHA COOTHOCUTBCS ¢ MHCTPYMEHTOM HX
MIPOBEPKHU: BCE, 3allNTAaHUPOBAHHBIE 3a/laHUsl JOJDKHBI ObITh olleHeHbl. Kak 3amaHus, Tak u
TpeOOBaHUS K MX IMPEJICTABICHUIO JOJDKHBI OBITh C(HOPMYIMPOBAHBI MOHATHO U YETKO, HE

AOIYCKATh pa3JIMYHbIX BApUAHTOB TOJIKOBAHHA O6y‘—IaIOHH/IMI/IC$[.

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

MCTOYHHUKAM UH(POPMALIUH:

— JIOCTaTOYHOCTh (COIEPKUT BCIO HEOOXOAMMYI0 HWH(MOPMAIIUIO JIsi BBITTOJHEHHS

3a7aHui);

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

3.1. TemaTuka u cojiepKaHue NPAKTHYECKUX 3aHATHII/Ia00PATOPHBIX PadoT

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

1.  JlaGoparopnas paboTta «YMCTBEHHas! pabOTOCTIOCOOHOCTHY
OBnazieHue METOIaMH OTIPEACIICHUsI TToKa3aTeell yMCTBEHHOM paboTOCIIOCOOHOCTH,
00BsICHEHHUE MOJTyYEHHBIX PE3YIbTAaTOB U (POPMYIHPOBAHUE BHIBOJIOB (TMCHBMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

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

1 BBICOKHE TEMIIEPATYPHI)»

W3ydyeHne MexaHH3MOB aJJaNTallii OpraHU3Ma 4elI0BeKa K HU3KUM M BBICOKHM
TeMIeparypam U oObsICHEHHUE MOTYYEHHBIX PE3yJIbTaTOB U (POPMYIHpPOBaHUE BHIBOJOB
(MMCHMEHHO) C UCTIONIF30BAHUEM HAYYHBIX MMOHSATHI, TEOPU U 3aKOHOB
IIpakTnyeckoe 3ansaTe 1
Tema 1.2. CTpyKTypHO-(PYHKIIMOHAIBbHASI OPraHU3ALUs KJIETOK
Conepsxanne: BupycHoie u 6aktepuanbabie 3a001eBanus. OOIIMe MPUHIIUITHI
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUS! aHTUOMOTHUKOB.
[IpencraBieHue yCTHBIX COOOIIECHH ¢ Tpe3eHTalMeN, TOATOTOBIEHHBIX IO MEPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX TperojaBaTesieM
IIpakTuyeckoe 3ansTne 2
Tema 1.3. CTpykTypHO-pyHKIHOHATBbHBIE (PAKTOPHI HACIEACTBEHHOCTH
Conepxanue:
Pemenue 3ana4 Ha onpe/esieHNE TIOCIEN0BATENIBHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B
HOpPME U B CIIy4a€ U3MEHEHUS MOocaeq0BaTeIbHOCTH HykiIeoTua0B JJHK
IIpakTnyeckoe 3ansaTne 3
Tema 2.4. 3aKOHOMEPHOCTH HACJIEI0BAHUS
Conepxanue:
IT 3. Pemienue 3a/1a4 Ha ONpeAEIeHNE BEPOITHOCTH BOSHUKHOBEHHUS HACIIEACTBEHHBIX
MPU3HAKOB TIPU MOHO-, JTU-, TOJIUTHOPUIHOM U aHATTU3UPYIOIIEM CKPEIIUBAaHUH,
COCTaBJICHHE FT€HOTUITNYECKUX CXEM CKpEIIMBaHUS
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IIpakTnyeckoe 3ansTue 4

Tema 2.5. CuenJieHHOe HacJIel0BaHHe MPU3HAKOB

Conepxanue:

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

Tema 2.6. 3axoHOMEpPHOCTH H3MEHYHBOCTH

Conepxanue:

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

IIpakTnueckoe 3ansTHe 6

Tema 4.2. [lonyasiuus, cood1IecTBA, IKOCHCTEMbI

Conep:xanue:

Tpoduueckue nenu u cetu. OCHOBHBIE TTOKAa3aTENN IKOCUCTEMBI. broMacca u npoIyKiusi.
DKOJIOrM4ecKue Mupamuibl ynucell, ouoMaccsl U 3Hepruu. [IpaBmiio nupaMuasl SHEPIUHU.
Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHI 110 MEPEHOCY BEIeCTBA U
SHEPIUU B IKOCHUCTEMAX C COCTABIICHHE TPOPUUECKUX LENel U MHpaMul OMOMacchl U
SHEPTUHU

IIpakTHyeckoe 3ansaTHE 7

Tema 4.4. Biusinne aHTponoreHHbIX GakTopoB Ha Ouochepy

Conep:xanue:

[TpakTrueckoe 3ansaTHE «OTXO/BI IPOU3BOJICTBAY

IIpakTnyeckoe 3ansaTHe 8

Tema 5.1. BHOTEeXHOJIOTHH B KH3HHU KAKI0I0

Conep:xanue:

Keiicbl Ha aHanu3 MHPOpPMAIMHN O HAYUHBIX IOCTHKEHUSAX B 00JIACTH T€HETHYECKUX
TEXHOJIOTUH, KIIETOYHOM MHKEHEPUH, MMUIIEBBIX OMOTEXHOJIOI M. 3amuTa Keifca:
MIpe/ICTaBICHNE PE3YJIbTATOB PEIICHUS KEMCOB (BBICTYIIEHUE C NTPE3EHTAIUEH )
IIpakTnueckoe 3ansTHe 9

Tema 5.2. BuoTexHO10rMU B NPOMBIILICHHOCTH

Coneprxanue:

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

Keiicbl Ha aHanu3 MHGOPMAIMK O Pa3BUTUH MPOMBIIIIEHHOW OMOTEXHOJIOTHH (110 rpyInam)
3amura Kkelica: [IpencraBienne pe3yabTaToB pelIEHUs KEHCOB (BBICTYIIIIEHHE C
MIPE3CHTAINEH )

4. ®oHJ OLEHOYHBIX CPEICTB JUCHHIIMHBI

4.1 KoHTpoib ¥ OLEHKAa pe3ylbTaTOB OCBOEHHUS  0011eo0pa3zoBaTebHOMN
JTUCLUUIUIMHBL PAacCKPBIBAIOTCS Yepe3 JUCIHMIUIMHAPHBIE pPE3YlbTaThl, HANpaBJICHHbIE Ha
¢dopmupoBaHue OOIIMX KOMIIETCHIMHA IO pasfenaM M TeMaM COJACpXKaHUi Y4eOHOro
MaTepHara.

Oomas Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA —
KOMIIeTEeHIUSA
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Aucm 20

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

KonrponsHas pabora
«MoJIeKyJISIpHBIN YPOBEHB
OpraHHu3aIH )KUBOT0»

OK 02

buonorus kak Hayka. O01mas
XapaKTEePUCTHKA YKU3HU

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

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

OK 01
OK 02
OK 04

CtpykTypHO-()YHKIIMOHATIbHAS
OpraHu3alys KIeToK

OneHuBaemasi IMCKYyCCHs IO BOIIpOcam
JEeKIUU

Pa3paboTka MeHTaIbHOM KapThl 110
KJaccu(UKaUK KJIETOK U UX CTPOCHUIO
Ha MPO- U IYKAPUOTUUYECKUX U 10
LJapCcTBaM B MUHM IpyIIax
BrinonHenue u 3amuTa 1adopaTopHbIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOTIJIACTHI)»
[IpakTnueckoe 3ansatue. [Ipencrasnenue
YCTHBIX COOOIIECHUH C TTPEe3eHTaIlUEeH,
NOJITOTOBJIEHHBIX IO NEPEYHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX
IIPENoAaBaTeIeM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpbl HACIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
MOCIIE0BATEIBHOCTH HYKIIEOTUIOB,
aMHUHOKHCIIOT B HOPME U B Clly4ae
U3MEHEHUS MOCJIEA0BATEILHOCTH
Hykaeorunos JJHK

OK 02

OOMeH BeleCcTB U NMpeBpalleHue
SHEPIUu B KJIETKE

@pOHTAIBHBIN ONPOC

3arosHeHNe CPaBHUTENLHON TaOIHIIbI
XapaKTECPHUCTHUK TUIIOB oOMeHa
BEIIECTB

OK 02
OK 04

JKy3HeHHbIN UK KIIETKU. MUTO3.
Meiio3

OO6cyxaeHune Mo BOmpocaM JICKIIUH
Pa3paboTka neHTHI BpeMeHH
>KU3HEHHOTO IIHKJIA

Pa3nea 2. Ctpoenue u GyHKIUH
opraHusma

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

CrtpoeHue opranusma

OuenuBaemas IUCKyCCHUs

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

OK 02

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

@pPOHTAIBHBIN ONIPOC

3anojHeHrne TaOIHIIBI C KPATKOU
XapaKTePUCTHKOW U TipuMepaMu hopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHu, )KUBOTHBIX U
4eJIoBeKa

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

CocraBiieHnE )XKM3HEHHBIX [IUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOLIEBH/IHbIE, TAIIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBAHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAJIM3HMPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIHUBAHUS

OK 01
OK 02

CuerjieHHOE HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3pabotka rioccapus

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

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

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

Pazgea 3. Teopusi 3BoJIIOIUA

Kontponbnas padota “TeopeTndeckue
aCIEKTHI BOJIIOIIMHN KU3HHU Ha 3emire”

21




T @OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIbHOE CMK
,;@ _ VUPEXIIEHVE BbICIIETO OBPA3OBAHWSI PIYTUC
™ «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 22
OK 02 Hctopus 3BOJIIOIIMOHHOTO YYEHUS. OpoHTaIBHBIN OIIPOC
OK 04 MukposBotonus Pa3pabotka riioccapusi TEpMHUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
SBOJIIOLIMOHHOTO YYEHHUS
OK 02 MakposBontonus. BosnuknoBenre u |OuieHUBaeMasi TUCKYCCHUS:
OK 04 pa3BUTHE )KU3HU Ha 3emIle HCIIOJIb30BaHUE APTYMEHTOB,
OMOJIOTNYECKON TEPMUHOJIOTHH U
CUMBOJIMKH ISl TOKA3aTEeJIbCTBA
POJICTBA OPIaHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHUS )KU3HU HA
3emie
OK 02 IIpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OIIPOC
OK 04 AHTPOIIOTeHE3 Pa3paboTka neHTBl BpeMEHU
MPOUCXOXKICHUS YeTIOBEKa
Pa3nea 4. Jxosnorus
OK 01 Oxonorudeckue Gaxtopsl u cpeapl | Tect mo skonorudeckum axkropam u
OK 02 KU3HU cpelaM KU3HU OPraHUu3MOB
OK 07
OK 01 [Momynsiust, cooO1iecTna, CocraBneHue cxemM KpyroBopora
OK 02 SKOCHCTEMBI BEIIECTB, UCIIOJIb3Ys] MaTEPHUAIIbI
OK 07 JIEKIIUH
Pemienne npakTMKO-OPUEHTUPOBAHHBIX
pacYEeTHBIX 3a/IaHUM 110 IEPEHOCY
BEIIECTBA U DHEPTUH B DKOCUCTEMAX C
cocTaBJIeHHE TPO(PHUUECKUX 1eTnel u
MUpaMul OMOMAaCChl U DHEPTHH
OK 01 buocdepa - rmobanpHas OueHnBaemasi AUCKYCCHS
OK 02 JKOJIOTHYECKAsI CUCTEMA Tect
OK 07
OK 01 Bnusinue antponorenssix pakropos |Tect
OK 02 Ha Ouocdepy [IpakTuueckas pabota “OTX0abI
OK 04 MPOU3BOACTBA”
OK 07
OK 02 Binustnue counanbHo-3K0n0orndyeckux |OueHuBaeMasi JUCKYCCUs
OK 04 (haKkTOpOB Ha 3JI0POBHE YEITOBEKA Brimonaenune nabopatopHoii paboThl Ha
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T @OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIbHOE CMK
,g@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHISI PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 23
OK 07 BBIOOD:

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

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

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

KJIETOYHOHM MH)KEHEPHH, MTUILEBBIX
OMOTEXHOIOTIHUH (110 rpymnmnam),
IPE/ICTaBICHNE PE3YIIbTATOB PEILICHHUS

KeHcoB
OK 01 brorexHoI0rnM B IPOMBIIUIEHHOCTH |BbINOIHEHNE Kelica Ha aHaIu3
OK 02 (0na yKpynHeHHbIX 2pynn uH(pOpMaIUU O Pa3BUTUU
OK 04 cneyuanvrocmeit 38.00.00, 43.00.00, \nipOMBINUICHHONH OMOTEXHOJIOTHH (TIO
54.00.00) rpymnmam), NpeJcTaBIeHue pe3yIbTaToB

pELIEeHHS KEeMCOB

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

Texymuii KOHTPOJb pPEe3ylbTaTOB OOYYEHMS] MOYHO OCYILECTBISATh PA3IUYHBIMU
METOAAMH U C MOMOIIBIO PA3JIMYHBIX OLICHOYHBIX cpeAcTB. Ilo nucnumimbe «buonorus» B
KauecTBE CPEJICTB TEKYIIEro KOHTPOJISI MPUMEHSIOTCA 3a/1aHUs B TECTOBOH (hopme; TaOIHIIb;
BU3YyaJIM3allisl TEOPETUYECKOr0 MaTepuana B (hopMaTe JIEHThl BpEMEHH U MEHTAJIbHBIX KapT;
pelIeHne KecoB U Apyrue OLICHOYHble MaTepuaibl. Huke nmpuBeaemM npumepsl HEKOTOPBIX
U3 HUX.

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

Ha3BaHnue Tembl buonorns kak Hayka

OnuceiBaTh MCTObI UCCIICAOBAHUA HA MOJICKYJIIAPHOM U

Pe3yabTar 00yyeHus mo reme
KJICTOYHOM YPOBHE

O01mme KOMIeTeHIMHT OK 02

@DopMyJMPOBKA 3aJaHUA: 3ATIOJIHUTE TaOuIly “Bkiaa ydeHbIX B pa3BUTHE OUOIOTHN,
yKa3aB YY€HOTO, BPEMEHHOU MeproJ| padOThl HaJl OTKPHITHEM U JaiTe KPATKYIO
XapaKTePUCTUKY OTKPBITHS, UCIIOIb3ys MaTepHal JIEKIHUH, yueOHHKa, UHbIE HCTOYHUKH
uHpopMaIuu.
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T @OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIbHOE CMK
,g@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHISI PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 24

Tabymia — Bkia y4eHbIX B pa3BUTHE OMOJIOTHH

YueHsiit Bpemennoli nepuon Kparkast xapakrepucTaka paboThl y4eHOTO

Kputepun onieHUBaHUs 3a1aHUS:

“5” - TaOJuLa BBIIOJHEHA B IIOJIHOM 00bEME

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

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

“2” - Tabnuma orpakaet MeHee 50% marepuaia Uil HE BBIITOJIHEHA

2. Pa3paboTka JieHTbl BpeMeHHU

Ha3zBaHue TeMbl OnTorenes JKMBOTHBIX M YEI0OBEKA

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

O01ue KOMIeTeHIUH OK 02, OK 04

®opMyIHMPOBKA 3aJaHUSI: CO3/IalTe JIGHTY BPEMEHH, OTPAXKAIOIIYIO 3TaIlbl
OHTOTEHE3a OT/IEIBHON TPyl )XKUBOTHBIX MJIM YEJIOBEKA C KPATKON XapaKTePHCTUKOM.
Ha3zBanus craamii OJKHBI OBITH PACIIONOKEHBI B XPOHOJIOTMUECKOM MOPS/IKE, OCHAIEHBI
KpPaTKUM OTIHCaHUEeM OCHOBHBIX M3MEHEHHIA, TIPUIIOKEHBI PUCYHKH. 3aJJaHHE BBITTOJIHSIETCS B
MaJlbIX Tpynnax (3-4 denoBeka)

3. Pa3pa0oTka MeHTAJIbHOI KapThl

Ha3Banue Tembl CrpoeHue opranusma

OnuceIBaTh CTPOCHHUE U B3AaMMOCBSI3b YacTei

Pe3yabTaT 00y4yeHus mo reme
MHOT'OKJIETOYHOI'O0 OpraHu3Ma

O01mme KOMIETEHIIUH OK 02, OK 04

@opMyJIMPpOBKA 3aJlaHUsI: COCTAaBbTE MEHTAJIbHBIC KapThl IO KiIaccH(HUKAITUN
TKaHeW, OPraHoOB U CHUCTEM OpPraHoB. B kapTe oTpa3uTe O0COOEHHOCTU CTPOCHHUS, (YHKITUI
00bekTOB. BBl MOXeTe 00BeAUHATH OOBEKTHI MO BBIMOJHAEMONW (QYHKIIUHM WM TI0 CHCTEME
OpraHoB.

[Ipu BBIMOTHEHWN CTYIEHTHI PACIPEACIIAIOTCS Ha MaJlble TPYIIH (1Mo 2-3 YeoBeKa).
3amanue sBNsSETCS TPO(ECCHOHATBLHO-OPUEHTUPOBAHHBIM.  CTyneHThl, oOydaromuecs
po¢eCCUm/CrennaIbHOCTH CBS3aHHOM ¢ 00bekTOM mM3yueHus ‘“‘Pactenus” pa3pabarbiBaiOT
MEHTAJIBHYIO KapTy MO CTPOCHHUI0 OpPraHu3Ma PAcTeHHH (TPYNIbl MOXHO Pa3JeHUTh IO
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DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI>)KETHOE OBPA3OBATEJIbHOE CMK
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«POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U1 CEPBUCA»
Aucm 25

OTJeJIaM PACTEHUM: MOXOBHUJHBIE, IUIAYHOBHJHBIE, XBOILEBUIHBIEC, NaNOPOTHUKOBUIHBIE,
rojoCeMeHHbIe, MOKpbIToceMeHHbIe). CTyAeHThl, o0ydaromuecs npodeccun/crnennaibHOCTH
CBsI3aHHOU ¢ 00BeKTOM u3yueHHs ‘“YKHMBOTHbBIE” pa3padaTbIBalOT MEHTAIBHYIO KapTy II0
CTPOCHHIO OpraHu3Ma >KHBOTHBIX (IPyHIbl MOXXHO pa3feliuTh [0 THIAM M Kjaccam
KUBOTHBIX. THIIBI: KHIIEYHONOJIOCTHBIE, IIJIOCKUE YEPBU, KPYIJIbIE YEPBU, KOJIbYATHIE YEPBH,
MOJUTIOCKH, ulieHucToHorue. Kiacchl: xpsiiieBble pbIObI, JiomacTenepbie pblObl, ampuouu,
IIpeCMBIKaOIKeCs, HTHILIB, MJIEKOIIUTAIOLIHE). CryneHTsl, o0yyaroruecs
po¢eCCUm/CreIMaIbHOCTH CBSI3aHHOW C OOBEKTOM M3yueHus ‘“Uenmoek™ pa3pabaThIBarOT

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

https://app.mindmup.com

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

CepaeYHO-COCYAMCTAA CUCTEMA

NyWEs0m,

HeayaouHO-KMLWIEYHBIA TPAKT

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

KHWLWEYHWEK

OBEH3OUATUNEPCTHAA KMWKE

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

KapTUHOK, 3HAKOB.

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

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

OIIMOOK U OIEYaTOK,
qTO €€ COJICpKAHKE
TPYIHO
BOCIIPHHUMACTCS

4. Paszpaborka rioccapus
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«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA U CEPBUCA»
Aucm 26

HasBanune TeMbI

OCHOBHBIE TTOHSITHS T€HETUKHU

Pe3yabTaTr 00yyeHus mo reme

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
N3MCHYHNBOCTHU

O01mme kKoMneTeHIMHA

OK 02

®opMyJIMPOBKA 3aJaHHSI: COCTABbTE INIOCCAPUI C OIpe/IeIeHUsIMH 110 TeMe ~OCHOBHbIE
MOHATHUS T'€HETHUKA”, UCII0JIb3Ysl MaTepUallbl JEKIUH, y4eOHUKHU, CIOBAPH.

IIpumepHbIii NepeyeHb TEPMUHOB:

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

denoTHI

JluruGpuiHoe CKpenuBaHue
Yucras TUHAS

I'ubpun

HacnengcrBeHHOCTD
M3MeHYnBOCTh
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Aucm 27

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

HazBanue Tembl HcTopus 3BOIOLMOHHOTO YYEHUs

Pe3ysabTaTr 00yyeHus mo reme

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

O01mue KoMIeTeHIUH OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY

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

el A

Kpurepun onenuBanus:

«5» - OTBET IOJHBIN, PA3BEPHYTHIN

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

«2» - OTBET HEBEPHBIN WK OTCYTCTBYET

2. [loaroroBKa ycTHBIX COOOLIEHUI C Mpe3eHTalueil

KakoBbl cuiibHbIE U c1a0ble CTOPOHBI CUCTEMbI oprannyeckoro mupa K. Jlunnes?
CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUS 3BOTIOIIMOHHON Teopun JK. b. Jlamapka.

Ha3Banue teMbI I'eneTuka ueoBeka

M3MEHUYUBOCTH
PesynbTaT 00yueHus mo teme

HACJICACTBCHHBIX IIPHU3HAKOB

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBECHHOCTHU U

OHpe,[[eJ'IHTB BO3MOXHOC BOBHMKHOBCHUC

O01mue KOMIeTeHIUH OK 01, OK 02

®opMyJIHpPOBKA 3aaHUSI: TTOJITOTOBBTE YCTHOE COOOIIEHHNE U MPE3CHTALINIO 00 OTHOM

HacCJEeACTBEHHOM 3a00JIeBaHUU U3 NepedHs. PaboTta BeImosHsIeTCS B Tapax. B cTpykType

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

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

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

o hsw
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7. Vcrounuku uH(pOpMAIUH.

oakrwdE

Cungpom DHreinbmaHa
MyxkoBucun03

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

HpI/IMepHLIi/i MNEePEeICHb HACTECACTBEHHDBIX 3200J1eBaHMIi YejI0BeKa

Yek-JTUCT AJI51 OLEHKH Mpe3eHTAlHU

Ouenure 1j

PE3EHTALMIO 10 CIEAYIOUIMM KPUTEPHSIM:

7. Cungpom DaBapica,

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

11. JlanbTOHH3M
12. Temodpwmnus
13. ®enunkeroHypus

ONEeMEHTHI COACPIKAHU S

Hamnune

OtcyrcTBUE

TuTynbHBIN Can

Hassanue 3a0oneBanus

N

Caenenust 00 aBTOpax

JlaHa rmojHas THIU3aIus 3a00J1eBaHUs

IToxa3zana CYIIHOCTb MyTallun

el Rl N Lol el

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

Vka3aHa gactora BCTPCHACMOCTD

Onucana JUarHoCTHKa

Yka3zaHbl HCTOYHUKH HHPOPMALIUU

CoburofieHue eIMHOTO CTUJIS TTPE3CHTAINN

©|o|~|o|ur

Marepuan OblJ1 HHTEpECEeH

10

Matepuan OblI 0JI€3€H

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

7-6 0an1oB

-3»

Menee 6 6aI0B WM OTCYTCTBUE PAOOTHI - «2»

I[OHO.]IHI/ITCJII)HI)IC CBCICHUSA IJIA MpenoaaBaTelis.
B nemsax n30exKaHue MIOBTOPCHUA TCM Hpe3eHTaLlPII>i, penoaaBaTe;Iro pPCKOMCHAYCTCS

pacnpeacinTb KOHKPETHBIC TEMBI CPEAN T'PYIIIT yHAIIUXCH.

3. OuennBaemMasi JUCKYCCHS

Ha3Banue Tembl buocdepa - rmobanbHas sxoorHUecKas CucTeMa
OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPENIOH €To
Pe3yabTar 00yyeHus mo reme oOuTaHus

YcTaHaBIMBAaTh CBSI3b MEXKIY CTPYKTypamMu Ouochepbl

O01mme kKoMneTeHINHA

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

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

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

3. Kak M0OXHO 0XapakTepHu30BaTh UCTOPUICCKUE H3MEHEHHSI POJIM YETIOBEKA B
ounocdepe?

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

Kpurepun onenuBanus:

«5» — AKTHUBHOE yd4acTHE B JUCKYCCHM. BBICKa3blBaHHE COOTBETCTBYET 3aJaHHOW TeMe,
XapaKTepu3yeTcs BbICOKOM HMH(DOPMATUBHOCTBIO W  OPUTMHAJIBHOCTBIO, ApPryMEHTHI
MOJIKPEIICHb! YOS UTEIbHBIMU IPUMEPAMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4yacTHE B JAUCKyccuu. Jlomyckaercsd HE3HAuuTEeIbHOE
OTKJIOHEHME OT TEMbl JAMCKYyCcCHU. BBbICKa3blBaHME€ HOCUT OTYacTH TPUBUAJIbHBIN,
ITIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI OAKPEIUIEHB! IPUMEPAMH.

«3» — IlaccuBHOEe ydacTHe B JUCKyCCHM. DBBbICKa3bIBaHHE XapaKTEpU3YEeTCs HHU3KOU
MH(OPMATUBHOCTBIO, CTEPEOTUIHOCTbIO, HE OTPa)KaeT IOJHOTO MOHMMAHUS TEMBI
JTUCKYCCHH. ApryMeHThI chopMynupoBaHbl aOCcTpakTHO. [IpruMepbl OTCYTCTBYIOT.

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

JlonoJHUTe/IbHBbIE CBeICHUS 1JIS1 IPenoaaBaTeJis.

Jlckyccuio MoiepupyeT npernoaaBaresb. B Hauane qucKkyccuu oH 3a/1aeT CIIyIIaTessm
HECKOJIBKO KITFOUEBBIX OCTPBIX BOMPOCOB, MOOYK/as MX BCTYNUTH B 00cyxeHue. [lanee
MOCTENEHHO B XOJI€ IMCKYCCUH OOCYKIal0TCsI BCE TTOCTABJICHHBIE BOIIPOCHI, yYACTHUKHU
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O0cyxneHue 1Mo BONPoOCam JIeKIHH

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

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

=

ok w
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5. Tect
Ha3zBanue TeMbl B3anMonelicTBue reHoB

U3MEHYMBOCTH

Pe3yabTaT 00yuenusi nmo teme Onpenensitb BEpOSITHOCT BOSHUKHOBEHHS

HAaCJEACTBEHHBIX MPU3HAKOB P PA3ITUUHBIX
B3aMMOJICHCTBUIX T€HOB

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U

O0mue KOMNeTEeHIHH OK 01, OK 02

IIpumep TecTOBOrO 3a1aHUA
1. K B3auMofeicTBUIM aJUIETbHBIX T€HOB HE OTHOCAT:
1) smucTas, monuMepuro, MoIUuGUIIUpPYIOIIee TEHCTBHUE TCHOB
2) Koomepaluio, MHOKECTBEHHBIN ajieIn3M
3) CBEpXIOMHUHUPOBAHKE, KOMILIEMEHTAPHOCTh
4) KOJOMUHUPOBAHUE, TPOMEKYTOUHOE TOMUHUPOBAHHE

2. llposiBieHWe y TETEPO3UTOT TPU3HAKOB, JCTCPMUHHPYEMBIX MABYMS aJUICISIMU

HabJroAaeTcs npu:
1) cBepX1IOMMHUPOBAHUU
2) snucTase
3) KOAOMUHUPOBAHUU
4) onmumepuu
3. HacrnenoBanue 4eTBEpTOH TPyl KPOBH OTHOCST K THUITY B3aUMOJICHCTBUS:
1) KolOMHHUpOBaHHE
2) cBEpXIOMMHHUPOBAHHE
3) noiHOe TOMUHUPOBaHUE
4) IPOMEKYTOYHOE TOMUHUPOBAHHE

4. HacnemoBaHWe IIMHOIMIJIOBOW OKPAacKM Yy KpPOJHUKOB KOHTPOIUPYETCS Tpems
aiuensimu: A,a u ah. Kaxgas ocoOb SBIISIETCS HOCUTENEM TOJIBKO JIBYX M3 HUX. DTO

npuMep:

1) KOMIUUIEMEHTapHOCTH

2) xoomepanuu

3) MHOKECTBEHHOTO aJuIeTu3Ma
4) nonumepuu

5. TlosiBneHne HOBOOOpPA30BaHWUW TMPHU COBMECTHOM JIEHCTBHHM JBYX JTOMHHAHTHBIX
HEAUIEIBbHBIX T'€HOB, KOrJa B TOMO3WMIOTHOM WJIM B TI€TE€PO3UTOTHOM COCTOSIHUU

pa3BHUBaeTCs HOBBIN MpHU3HAK, HAOIIOJaeTCs MPH:
1) KOMIIJIEeMEHTapHOCTH

2) Koomnepanuu

3) MOJIHOM TOMUHUPOBaHUU

4) neiicTBUM reHOB-MOAU(PUKATOPOB

6. Ecmu OJdHWH HOMHHaHTHLIﬁ I'CH IIO4aBJISACT I[GﬁCTBPIG APpYyroro JOMMUHAHTHOI'O I'€Ha, TO

- 3TO MIPHUMED:
1) peueccuBHOTrO 3MMKCTa3a
2) moaumMepun

30




r50Y BO
Pt
(11
N

B

PIrYTHUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE ObPA30OBATEJIbHOE
YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
PIYTUC

Aucm 31

3) TOMUHAHTHOTO AMHUCTa3a
4) MHOKECTBEHHOTO aJUIeNTu3Ma

3aoanusa, nanpaenennsle Ha popmuposanue ymeHuil u HagbIK08

1. Jlaboparopnasi pabora

[Ipy  w3ydeHun  aUCHUIUIMHBL  “BUonorus”  NPEayCMOTPEHO  BBIMIOJIHEHUE
nmabopaTopHBIX PaboT:
Tema 1.2. CTPyKTYpHO-(QYHKIHOHAJILHAS OPraHu3alus KjaeTok: JlaboparopHas
pabora «CtpocHHME KJICTKH (PAacTCHHUs, XHBOTHBIC, T'PUOBI) W KICTOYHBIC BKIIFOUCHUS
(kpaxMai, KapOTUHOUBI, XJIOPOILIACTHI, XPOMOILIACTHI)»;
Tema 4.5. Biausinue COUHUAJBHO-IKOJOTHYECKUX (PAKTOpPOB Ha 310pOBbe
yesioBeka: JlabopatopHass paboTa Ha BBIOOP: «YMCTBEHHas pabOTOCHIOCOOHOCTBY WIU

«Bnusare abnoTryecknx (PakTOPOB HA YEJIOBEKa (HU3KHE U BHICOKHE TEMIIEPATYPHI)»

[Tpumep mabopaTopHOI pabOTHI

HasBanune TeMbI

CtpyKkTypHO-()YHKIIMOHAJIbHAS OpPTaHU3aIsl KJIETOK

Pe3yabTaT 00yuyeHus mo reme

W3MEHEHUH ¢ MOMOIIBI0 MUKPOCKOIA

Pa3nuuatk CylecTBEHHBIE IPU3HAKKA CTPOCHUS KIIETOK
OpPraHM3MOB Pa3HBIX HAPCTB )KMUBOM MPUPOIBI
[TpoBoauTH HAOMIOEHNE KIETOUHBIX CTPYKTYpP U UX

O01ue KOMNIeTeHIHH OK 01, OK 02, OK 04

JlaGopaTtopHas pabota «CTpoeHUE pacTUTEIbHOM, J)KUBOTHOU, TPUOHOM KIJIETKM»

ECHL [28.6OTI>IZ 3aKpCUTb YMCHHUEC 'OTOBUTH MUKPOIIPLCIIAPATHI U paCCMAaTPUBATh UX IO
MHKPOCKOIIOM, HAXOAWUTH 0COOECHHOCTH CTPOCHUA KJICTOK pa3JIMYHbIX OPraHu3MOB,

CpPaBHMBATh UX MEXIY cOOOil.

1.Bonpock! s gonycka K HaGODaTODHOﬁ Da6OTC.

1.
2.
3.

HazoBuTe 0OCHOBHBIE YaCTH MUKPOCKOIIA U OMUIINTE UX (PYHKIIHH.
UYro Takoe MpeIMETHOE U IOKPOBHOE cTeka? J{71s 4ero OHM Hy>KHBbI?
[lepeuncante oCHOBHBIE ITpaBHiia paboOThHl C MUKPOCKOIIOM.

2. IIpoBeeHNE OIIBITOB

Ob6opynoBaHue U nocyaa Marepuanibsl U peaKTUBbI
1. Mukpockonbl 1.Bona
2. IlpenMeTHbIE M MOKPOBHBIE CTEKJIA 2. Pa3BenieHHbIE B BOJE IPOXIKU
3. CTeKJIsTHHbIC TAIOYKH 3. JIyk pernyatbii

4. Crakaubl

5. ®unpTpoBasibHAs Oymara (canderka)

6. CTepuIIbHBIN IINATENh
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AJTOpPUTM IIPOBEJIEHUS! PaOOTHI

BOHpOCI)I H 3aJaHUA

e 1. V3yyeHue cTpoeHHsI PACTUTEIbHOI
KJIETKHU
1.1. CHATB C BHYTpEHHEN OBEPXHOCTH MICUCTOMN
Yelyn JIYKOBHILIBI TOHKYIO IUIEHKY — 3IUJEPMY;
e 1.2. [TomecTuTh Kycouek 3nUJAEPMbl Ha
IPEIMETHOE CTEKJIO B KAILJIKO BOJBI;
e 1.3. HakppITh OOBEKT MOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpEeTh KJIETKU AMUAEPMBI TTO]T
pas3JIMYHBIM YBEJIMYEHUEM MUKpPOCKOIa

Omnpenenure GopMy KIETOK,

e Haiigure s1p0, Bakyosu, 000JI0UKY
KJIETKH.

e 3apucyiTe HECKOIBKO KJIETOK
AMHJIEPMBI, 0003HAYUB HA PUCYHKE:
[UTOILIA3MY, PO, BAKyOJIH,
000JI0UKY KJIETKU

2. N3yueHnne cTpoeHuUs1 ’KUBOTHOM KJIETKH

2.1. IIpoBecTH CTEPUIBHBIM LIMNATENIEM C JIETKUM
Ha)KUMOM 110 HEOY MJIH 110 JIECHaM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HAKPBITh €€ IOKPOBHBIM CTEKIIOM;

2.3. PaccmoTpeTh npenapar npu 60J1b10M
YBEJIMYEHUH C IPUKPBITON Juadparmoit
KOHJIEHCATOPA.

PaCCMOTpI/ITG Ha KOHYHMKC HIIIAaTCIIsd B
KalleJIbKe CITFOHBI CIYIICHHBIC KJICTKH
SIIUTCINA
PaccmoTtpuTe Ha mpenapare OTAeIbHbIC
prHHI)Ie IIJIOCKHUEC KJIICTKHU HeraBI/IJ'II)HOI\/JI
¢dopmMbl. Bobinas 4acTh KIETOK MEPTBEIE,
MO3TOMY B HUX XOPOIIIO 3aMETHO SPO.

e 3apucyiiTe HECKOIbKO KJIETOK,

0003HAYbTE SIAPO U LIUTOIIIA3MY.

3. U3yueHne CTPOEHHUS KJIETKH JAPOKKel
(rpuoBI)

3.1. [TomecTUTh CTEKISTHHON MATOYKOM Karlio
pacTBoOpa ¢ Ap0’KaMU Ha MPEIMETHOE CTEKIIO;
3.2. HakpsbiTh ee mokpoBHBIM cTeksioM. Ecnu ecTh
W3JIUIIKY JKAJKOCTH, YIaJIUTE €€ C IIOMOILBIO
¢unbTpoBasIbHOM Oymaru (cangeTkn);

3.3. PaccMoTpeTh npemnapar 1moja MUKpPOCKOTIOM

Haiinnre npoxKeByro KIETKY,
paccMOTpeTh ee popMy U OTJeNIbHBIE
YacTH.

3apucyiTe HECKOJIBKO KIIETOK, CIIENalTe
MTOATIMCH.

HTorosasi KOHTPOJILHASA YACTH JIA00PATOPHON PA00THI (BLIMOJHUTH NHCHLMEHHO0):

1. W3 xakuX OCHOBHBIX YacTeil COCTOMT Jr00as KieTka?
Yro obmiero nMeeTcsl B CTPOCHUH PacTUTEIbHON U )KUBOTHOW KJIETOK?

2.
3. Yewm pa3nuyaroTcs 3TH KIETKH?
4.

YeM 00BACHUTH, UTO, OyTy4d YCTPOESHHBIMHU IO €IMHOMY IUIaHY, KJIIETKH BECbMa

pa3HooOpa3Hbl o Gopme u pazmepam?
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2. IIpakTHKO-OPHMEHTHPOBAHHbIE PacyeTHbIE 3aIaHUS

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

Pe3yabTar 00y4yeHusi mo reme oOuTaHus

OnuceIBaTh CBA3b MEXKIY OPraHU3MOM U CPEIOH €T0

YcTaHaBIMBaTh CBA3b CTPYKTYPBI U CBOKMCTB DKOCUCTEM

O0mue KoMIeTeHIUH OK 01, OK 02, OK 07

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

H DHCPIrun

Xon paboThl

1.BeimonuuTe TECT:!

1. PenynenTsi:

a) 3aracaroT SHepruto, o0paszys OpraHuYeCcKHe BeIIecTBa

0) pa3pylIaloT MEPTBbIE OCTATKU PACTEHUI U KUBOTHBIX

B) IUTAIOTCSI TOJIBKO KUBBIMH PACTCHUSIMHU

T') UCIIOJIB3YIOT B MUIILY TOJBKO KUBOTHBIX

2. IlpoayueHTsI:

a) CUHTE3UPYIOT OpraHNYECKHEe BEIIECTBA U3 HEOPTaHUYECKUX

0) pasnaratoT MEpTBbIE OCTATKU PACTEHHUI U )KUBOTHBIX

B) MUTAIOTCSI TOJIBKO KUBBIMU PACTEHUSIMU

') HCTIONB3YIOT B MUIILY TOJBKO KUBOTHBIX

3. [lepBUYHbIE KOHCYMEHTHI:

a) MPOU3BOIST OPTaHMYECKHE BEIIECTBA U3 HEOPTaHUUECKHUX

0) pa3naraioT MepTBbIE OCTATKU PACTEHUHN U JKUBOTHBIX

B) TUTAIOTCS JKUBBIMH WJIA CYXUMH PACTEHUSIMHU

T') UCIIOJIb3YIOT B MUIILY )KUBBIX U MEPTBBIX KUBOTHBIX

4. IInecHeBble IpUOBI:

a) pelyLIeHThI

0) MPOAYIIEHTHI

B) MIEpPBUYHBIC KOHCYMEHTBI

') BTOPUYHBIE KOHCYMEHTHI

5. KomapoB oTHOCHT K:

a) IPOyIIEHTaM

0) penymeHTam

B) KOHCYMEeHTaM 1ro nopsiaka

I') KOHCYMEHTaM 2T0 MOpsaKa

2. [Tonb3ysick mpuMEpaMHu, PEIIUTh MPEIIOKEHHbBIE 3a1a4H

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

2.2. Kakas macca pacTeHHi Heo0XoauMma JUTst CyIeCTBOBAaHMs JIMChl Maccoi 12kr,
u3 KoTopsix 60% — Boga?

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

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

1. Onpenenure, Kakyro Maccy paCTEHUI COXPAHUT OT MOEAAHUS I'YCEHUIaMU Iapa
CHHHUII ITPU BBIKAPMJIMBAHUU 5 MTeHIOB. Bec ogHoro nrenna 3 rpamma.

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

CocTaBuM 1€l TUTAHUS:

pacTeHUS — TYCEHUIIBI — CHHUIIBI

CornacHo MpaBUITy 9KOJOTUYECKON MUPAMHUJIBI — Ha KaXKIOM MPEAbIAYIIEM
TpOo(pHUECKOM YPOBHE KOJIMYECTBO OMOMACCHI M SHEPTUH, KOTOPHIE 3aI1acaroTCs
OpraHu3MaMHU 3a eIMHUILy BpeMEeHH, OOJIbIIIe YeM Ha mocieayromeM ~ B 10

pas. Orcroza:

pacTeHUs — TYCEHUIIBI — CUHUIIBI

1500r 150r 151

OTBeT: Mmapa CHHUII, BRIKAPMJIMBAs CBOUX NTEHIIOB, coxpaHsaeT 1500 r pacTeHwmii.
2. Kakast macca pacteHuii HeoOXoauMa JUIsl CYIIeCTBOBAHUS JINCHI, MACCOU § KT, U3
kotopeix 70% Boxa?

Pemenne

OmnpenensieM cyxyto Maccy jucel: 8 kr — 100%

X KI — 30% x=8%30:100=2,4 xr

X =24 kr

CocTaBuM 1ieNb MUTAHUS:

pacTeHus — 3aIbl — Tuca

CoriacHo mpaBUiTy SKOJOTUUECKON MUPAMU/IBI:

pacTeHus — 3aIbl — Tuca

240xkr 24xkr 2,4KT

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

3. Kakas nmomaae 61uorieHo3a MOKET TPOKOPMHUTH OJIHY 0COOb IMOCIIEAHETO 3BEHa
B I[€NU MUTAHUS: [JIAHKTOH — pbi0a — TroNeHb. Cyxas 6bruomacca miaHkToHa ¢ 1

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

Pemenne

Omnpenensiem cyxyto maccy Troness: 300 kr — 100%

X kT — 40%

x =120 kr

CocTaBHUM IIEeTTh TMTAHUA:

TUTAHKTOH — PbIOa — TIOJICHb

CoriacHo paBUTy SKOJOTUUECKON MMUPAMU/IBI:

TUTAHKTOH — PbIOa — TIOJICHb

12000xr 1200kr 120%T

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

1 M2 —0,6 kr

x M2 — 12000 xr mIIaHKTOHA

x=20000 M2 =2Ta

OrtBerT: wiIomans onoreHo3a 2 ra.
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4. OnpenenuTe, CKOJIBKO JTUC MOXKET MMPOKOPMHUTHCS Ha MPOTSHKEHUHU T'0J1a Ha
wiomaau 100000 M2 (mpousBogutensHocTh 1 M2 cocraBuseT 300 r), eciu macca 1
muckl 12 kr. CKOJIBKO 3alIIeB TIPH 3TOM OYAET ChEICHO, €CJIM Macca 3aia 3 Kr.
Pemenne:

A) CocraBuM 1eNb TUTAHUS:

pacTeHus — 3alllbl — Juca

CornacHo MpaBUiTy SKOJOTHUECKON MUPAMU/IBI:

pacTeHus — 3allibl — Juca

1200kr 120k 12KT

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

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

B) Onpenensiem xonudectBo jauc Ha uromaan 100000m2

1 muca — 4000m2

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

I') OnpenensieM KOJIMYECTBO ChECHHBIX 3al1IEB

Ha 1 nucy maccoit 12xr npuxoautcs 120 kr maccsl 3aiiiieB (Macca Kaxaoro 3 Kr).
120:3=40 3aiiries.

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

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

3.BBIBOZT — 9TO OTBET Ha MOCTABJICHHYIO I

3. Pewrenue 3agau

Ha3BaHnue TeMBbl 3aKOHOMepHOCTI/I HaCJICa0BaHUsA

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

O0mue KoMIeTeHIUU OK 02, OK 04

@opMynupoBKa 3a/1aHUA: PEIINTE 3a7]a4l, COCTABUB CXEMBI CKPEILIMBAHUS
3ananue sBigeTcs NPodecCHOHATbHO-OPUEHTUPOBAHHBIM. 3ajaud JJs CTYIEHTOB
no0MparoTCcs B COOTBETCTBUH ¢ 00beKTOM M3ydeHus “‘Pacrenus’, “JKusorHbie” nim “Yemnosek™.
[Ipumep 3anay Ans CTyAEHTOB, oOyyaroluecs mpodeccrun/crnenualbHOCTH CBA3aHHOM C
00BeKTOM H3ydeHus “Yenosek™:
3amaya 1. ¥V dyenmoBeka adbOMHHU3M M CHOCOOHOCTH HMPEUMYILECTBEHHO BIIAJETh JIEBOU
PYKOI — pelleCCUBHBIE NIPU3HAKH, HACIEAYIOIMEC HE3aBUCUMO. KaKoBbl T€HOTUIIBI pOIUTENEH
C HOPMaJIBHOW MUTMEHTAIMEeWd W BIIAJCIONINX MPAaBOW PYKOW, €CIM y HUX POAUIICS peOeHOK
IbOMHOC U JieBIa?
3anaya 2. Y yenoBeka MpaBOPyKOCTb JOMUHUPYET HaJ JIEBOPYKOCTHIO, KAperyia30CTh Hajl
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roimy0oria3octbio. ['oybornaspiii mpaBila >KEHWICS Ha Kaperia3oi mpasiie. Y HUX POIUIIOCH
JBOC JIeTel — Kaperjasblii JieBlia W ToiyOoriaseiii mpaBma. OT BTOporo Opaka 3TOro ke
MY>KYMHBl C Kaperia3oil NpaBIION pOAWUIIOCH [EBATh KaperjasbiX JeTeil, OKa3aBIIMXCS
npasiiaMu. OnpeaenuTh TEHOTHITB MYXYHHBI M 00CHX KCHIIIH.

3amaua 3. VY Iletn u Camm kapue 1iasza, a y ux cecTpbl Mamu — roiayoeie. Mama 3Tux
JeTer romyoOoriasas, XOTs €€ pOAUTENM MMeNnu Kapue ria3a. Kakoil mpu3Hak TOMUHUpPYET?
Kaxkoii nBet a3 y nanel? Hanummre reHOTHIIbI BCEX NEPEYMCICHHBIX JIMII.

Kpurepuu oneHuBaHus

“5” - Bce OTBETHI BEPHBI

“4” - nomyuieHa ofHa omroOka

“3” - nomymieHsl 2 OMMUOKU

“2” nomymeHsl 3 u 6osee omMOOK WM pabOTa HE BBINOIHEHA

4. Keiic Ha aHaau3 uHGopManun

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

Keiichl ncnonb3yloTcs B Ka4eCTBE OLEHOYHOI'O0 MEpONpUATUs B pazzaene 5 “buonorus B
JKU3HU, KOTOPBIN SBJIAETCS NMPUKIAAHBIM MOJYJIEM MU COCTOMT U3 ABYX uacTteil. Tema 5.17
“BHOTEXHOJIOTUN B JKU3HHM KaXKIOT0” M3ydaloTCs HE3aBUCHMO OT Mpodeccuii/crennanbHoCcTen
oOyyJaromuxcsi, TemMa 2 sBiIseTcs MNpodecCHOHATBHO HANpPaBICHHOW U TMOAOUpAIOTCS B
3aBUCHUMOCTH U MPOQeCcCHOHAIBHOIN HAPaBICHHOCTH.

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

dopMynHpoOBKa 3aJaHUS:

buorexHomoruss — KOMIUIEKCHAasi HayKa, HalpaBlieHHas Ha TIOJy4Y€HHE IIE€JIEBOTO
OPOAYyKTa, C TIOMOIIBI0O OHOOOBEKTOB MHUKPOOHOTO, PACTUTENBHOTO U  KHUBOTHOTO
MIPOMCX 0K ICHHUS.

MenunuHckass OMOTEXHONOTUSI — OTpacib, Ieb KOTOPOW CO3JaHHe TUArHOCTHYECKHX,
NPOPUIAKTUYECKUX U JIEUEOHBIX MpernapaToB, OHA H3ydaeT BO3MOKHOCTH HCIIOJIb30BaHUS
MUKPOOPTaHU3MOB, [IJISl TMOJIYYCHUS aMHHOKHCIOT, BUTAMHHOB, ()€PMEHTOB, aHTHOMOTHKOB,
OpTaHUYECKUX KHUCIIOT.

Caxapnblii 1uabeT — 9T0 3a001eBaHre OOMEHa BEIIECTB, IPU KOTOPOM B OpraHH3Me HE
XBaTaeT WHCYJIMHA, a B KPOBHU TOBBIMIACTCS cojepkanue caxapa. CoaepikaHue caxapa B KpOBH
HEOO0XO0UMO ISl HOPMAIILHOTO ()YHKITMOHUPOBAHUSI KJIETOK. VIHCYIMH, KOTOPBI BhIpaOaThIBAET
MO/DKENTyI0YHast Keye3a, O00ecreuyrnBaeT MPOHUKHOBEHHE TJIIOKO3bI B KJIETKH, HO WHOTIA
MPOUCXOIUT COOW BBIPAOOTKM MHCYIMHA U KJIETKA HE IMOJTy4aeT HEOOXOIWMOTO IMUTAHUS, a
caxap HaKalIMBaeTCs B KPOBU. DTO MPUBOJIUT K BOZHHUKHOBEHUIO CaxapHOTro auabera pa3HbIX
TUIIOB, OJIMH U3 KOTOPBIX SIBISIETCS MHCYJIMHO3aBUCUMBIM. [Ipu Takom Tumne caxapHoro amabera
3a00JICBIINI TOJDKEH BCIO KU3HDb BBOJAUTH Ce0€ MHBEKITUU MHCYINHA.

[To manueiM crtatuctuku, B 2014 r. KommdecTBOo OOJBHBIX CaxapHBIM AHA0ETOB B
Poccuiickoii denepanuu cocraBmino 387 muH 4enoBek. [0 HEKOTOpPhIM JaHHBIM 3Ta IHUpa
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KaX/bli rof] yBenuuuBaercs Ha 5%.

3ananue: HAaUAWTE U MPOAHATMIUPYHUTE PA3IMYHBIC UCTOYHUKH HHPOpPMAINK (HaydHas U
yueOHO-Hay4yHas JUTepaTypa, CpeACTBa MaccoBoi mH(popMaluu, cetb VMIHTepHeT U Apyrue) mno
TeMe Keiica. OTBeThTE HA BONPOC HA OCHOBE HaWACHHBIX MaHHBIX: C dYeM CBsI3aH POCT
3a00JIeBa€MOCTH  CaxapHbIM JMAa0ETOM Cpeau B3pOCIOrO0 HACENIEHUS M OMOJIOKEHHUE
3aboneBanusa? Kakwe Mepsl TpOoQUIAKTUKHA caxapHOro guabera MOXKHO pealiu30BaTh B
MOBCEIHEBHOM KU3HU KaxaoMy u3 Hac? Kak pa3BuBaioch Mpou3BOICTBO UHCYIMHA U C KAKUMHU
TUYECKUMH HOPMAaMH TIPU 3TOM CTAIKHUBAIHUCH yUeHBbIC?

[ToaroToBeTe YCTHOE COOOIIEHHE C TPE3EHTAlINEH, B KOTOPOM HEOOXOMMO OTPA3UTh:

1. CaxapHblii 1uabeT — NPUYNHBI, CAMIITOMBI, IMATHOCTUKA U JICUCHUE;

2. PacnpoctpaHeHHOCTh caxapHOTO auabeTa Cpedu HACeJNEeHUS CBOETO PETHOHA 3a
MOCIEAHUE TPH rojia, TPOAHAIU3UPOBAB HAyYHbIC MYyOIUKAIMK U CTATUCTUYECKYIO OTYETHOCTD
(B TOM umcie oTyeThl ['ocyIapcTBEHHOTO peecTpa caxapHoro nuadera);

3. PacmipoctpaneHHOCTh caxapHoro nuabera cpeau HaceneHus: Poccuiickoit denepanuu
3a TOCIEAHHWE TPU TOAa, MPOAHATU3UPOBAB HAYYHbIE ITyOJMKAIIMH M CTATHCTUYECKYIO
OTUYETHOCTH (B TOM YHCIIE OTUYETHI ['0cyaapCcTBEHHOrO peecTpa caxapHoro auadera);

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

5. Bo3moxHBIE TPODUITAKTUYECKIE MEPOTIPUSITHS;

4. MeTo/1bl IOTY4YEeHUS UHCYJINHA;

5. Orpa3ure 3TUYECKHE ACHEKTHl HMCIIOJIB30BAaHMS OMOTEXHOJOTMH TPHU IMPOU3BOJICTBE
UHCYJIMHA.

Jlst co3anus KaueCTBEHHOM Mpe3eHTaIllui He00X0AUMO COOII0IATh Psiji TpeOOBaHMI:

OO0mue 1. TlpesenTamus q0KHA HAYMHATHCS C TUTYJIBHOTO Cllaiiia, re

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

2. Ha cnaiinax HCOOXOAMMO pa3MeIaTh TOJIBKO TE3UCHI, KITFOUECBBIC

CJIOBa, TpaduecKue MaTepuaibl (CXeMbl, PUCYHKH, TaOIHILIbI, (POTO

U T.IL).

Hcnonb30Bath eAMHBINA CTUIBL OQOPMIICHUS.

4. Konm4ecTBO CIIalifIOB JOKHO OBITH JOCTATOYHBIM JUISI PACKPBITHS
TeMBI, HO He Oojee 20-TH.

w

[pudTtsr 1. CrenyeTr ucHonab30BaTh CTaHIAPTHBIC, IIMPOKO PACIIPOCTPAHECHHBIC
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;

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

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

4. Jlna BblaeneHUs: MHGPOpPMAIMU CIIEIYeT HCIOJb30BaTh KUPHBIN
mpu@T, KYpCUB WU MOAYEPKUBAHUE.

5. He 3noynoTpe6nars NponucHbBIMA OyKBaMH.

®on 1. XenaTeabHO MCIIOIB30BATh OJIHOTOHHBIH (bOH HCAPKUX IMACTCIIbHBIX
TOHOB.
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2. Jlns poHa npeAanouTUTEIbHBI XO0JIOAHBIC TOHA.

Hcnonb3oBanue 1. Ha oxmnoM cnaiize pexkoMeHAyeTcsl HCIONb30BaTh He Oonee 3-x
BeTa I[BETOB: OJIMH JUIs ()OHA, OJIMH JJIs 3ar0JI0OBKA, OJIMH ISl TEKCTA.
2. Jlns ¢poHa M TEKCTa UCIIOIB30BaTh KOHTPACTHBIE I[BETA.

[Ipencrasnenue 1. PexomeHnayercst HCIOIB30BaTh KOPOTKHUE CJIOBA U MIPEIJIOKCHHUS.
uH(popMauu 2. MuHUMH3HPOBATH KOJIMYECTBO MIPeJIoroB, Hapeuuii,
npuiaraTeabHbIX.

3. 3aroJioBxu AOJIKHBI IIPUBJICKATh BHUMAHUC ayJIUTOPHHU.

0O0BeM He crouT 3amonHsSTh OOWH CJIAH[ CIUIIKOM OOJIBIINM OOBEMOM
uH(bOpMaIuu UHPOPMALIUK: JFOJU MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE 0ojiee Tpex
(hakTOB, BHIBOJIOB, OTIPEICIICHHIA.

5. YueOHo-uccie1oBaTe/IbCKH POEKT

Ha3sBanue Tembl bro3K0I0rNYEeCKHil SKCIEPUMEHT

IIpoBoUTH OMO3KOIOTNYECKUN SKCTIEPUMEHT
[TnanupoBaTh OMO3KOJOTUUECKUM SKCTIEPUMEHT
Pe3ysbTaTt 00y4yeHus mo teme HHTepnpeTupoBaTh pe3yibTaThl IPOBEAECHHOTO
OMO’KOJIOIrMUYECKOTO IKCIIEPUMEHTA C UCIIOIb30BAHUEM

KOJIMYECTBEHHBIX METOOB

O01Me KOMIIETEHITHH OK 01, OK 02, OK 04, OK 07

YueOHO-UCCNeOBATEIbCKUN  MPOEKT  SIBIISIETCS  OCHOBHBIM ~ CIIOCOOOM  OIICHKH
pe3yibTaToB 00y4eHus, cCPOPMHUPOBAHHBIX Yy OOy4alOMMXCs B XOJA€ OCBOGHMs paszzaena 6
“BbroskosIornyecKkue uccaea0Banus’ .

Cpenu pa3nuyuHBIX TEXHOJOTHH MpPOEKTHOe o0ydeHue oOsafaeT PsJIOM MPEUMYIIECTB:
MO3BOJIIET  OOYy4YaloIIeMycsl ~ CaMOCTOSITENIbHO  (MpU  KOHCYJAbTAaTUBHOM  MOJIEPIKKE
npernojiaBaTess) J00bIBaTh 3HAHUA, paboTast ¢ MHOIOYHMCICHHBIMA UCTOYHUKAMHU HH(OpMAIHH,
npubopaMu U J1aOOpPaTOpHBIM O0OpPYAOBaHHWEM, U OJHOBPEMEHHO B JI€JIOBOM OOILEHUU C
OJTHOTPYNITHUKAaMH pa3BUBaTh KOMMYHUKATUBHbIE YMEHHS U HaBBIKH.

Jlns yueOHO-HMCCnea0BaTeNbCKOTO MPOEKTa B paMKax OMOJIOTMM HamOojee ONnTHUMajibHa
rpymnmnoBas ¢opma paboThl HaJl IPOEKTOM.

Tembl  y4yeOHO-UCCIIEOBATEIBCKOTO  MPOEKTa, MPUBEACHHBIE HIXKE, SIBISIFOTCS
IPUMEPHBIMUA U MOTYT OBITH MOJIEPHU3UPOBAHBI 0]l PETHOHAIBHBIE OCOOCHHOCTH U C YYETOM
MOJTy9aeMoU yJarmmmucs mpodeccueit (CnenrnalbHOCThIO):

[TpuMepHbIe TEMAaTUKN y4eOHO-UCCIIE0BATENECKOTO MTPOEKTA:

1. Ormenka kauecTBa aTMOC(HEPHOTO BO3AYyXa

2. OreHka KauecTBa MOYB METO/IOM (PUTOTECTHPOBAHHS

3. OreHka KauecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPTraHOJIECNITHYECKUM U
(U3NKO-XMIMHUYECKUM CBOMCTBaM

4. Bnusuue [TIAB Ha pocT 1 pa3BUTHE CEMSIH BBICIINX PaCTeHUN

5. BuusiHHe coneBOro 3arps3HeHHsI Ha POCT M pa3BUTHE CEMSH BBICIINX PACTEHUU.

CrpykTypa yueOHO-HCCIe10BaTeNbCKOI0 MPOEKTA BKIIOYAET MSITh OCHOBHBIX JTara.
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OcCHOBHBIE IIard IEpBOro 3Tala BBIIOJHEHUs IPOEKTa: OOOCHOBAHME AKTYalbHOCTH
BBIODAaHHOW TEMBbl, BBIABICHHE MPOOJIEMBbl HCCIEAOBAaHUSA, (POPMYJIMPOBAHUE THUIOTE3BI,
[IOCTAaHOBKA LIEJIM U 3a/1a4 MCCIeI0BaHUs, BBIOOP METO/I0B UCCIIE0BaHUs, BEIOOP TOUEK 0TOOpa
npo® Ha TEPPUTOPUM HCCICAOBAHUS, OMNpeaeseHrne (OpMBI NPEACTABICHUS pE3yIbTaTOB
MCCJICIOBAHMSI, OTIPEJECIICHNE ATANIOB U COCTaBJICHHE IIJIaHA UCCIIEIOBaHUS.

Bropoii sTan Bkitowaer B ce0si MOATOTOBKY HEOOXOAUMOM MOCYIbl M MaTepuana Jajs
9KCHEPUMEHTA, IPOBEACHUE IKCIIEPUMEHTA, IIEPUOJUUECKYIO IIPOBEPKA TEUEHUS IKCIIEPUMEHTa/
cbop marepuana B BHIOpaHHBIX TOYKaX 0TOOpa mpoo.

B nmepuom Tperbero srama OpoBeiEHUS  OMO3KOJIOIMYECKOI'O  HCCIIEAO0BaHMS,
oOyuaroluecs MoJly4aroT [IEpBUYHBIE SKCIIEPUMEHTAIIbHBIE TaHHBIE, IPOBOJAT CTATUCTUYECKYIO
00pabOTKy MOJYYEHHBIX AAHHBIX, MPOBOIAT AHAINU3 PA3IMYHBIX MCTOUYHUKOB MH(OpMaLuM B
paMKax TeMbl IIPOEKTA.

Ha ueTtBepToM 3Tane, 00y4aronuecs BoISBISIIOT 3aKOHOMEPHOCTH MEXY HCCIelyeMbIMU
00BEKTaMH, MPOLECCAMU M SIBICHUSMH, (OPMYIHPYIOT BBIBOJABI U pa3padaThIBalOT MPOTHO3HI,
IPOBOJAT OLIGHKY KayecTBa MCCIEeIyeMOro oOBEeKTa IO pe3yibTaraM OHO3KOJIOTHYECKOIro
aHaiau3a.

Ha 3aBepiiatomieM 3tane npoBOAUTCS OPOPMIICHHE Pe3yJIbTaTOB BBINOJIHEHUS y4eOHO-
HCCJIEIOBATEIBCKOIO MPOEKTa B COOTBETCTBUU C 3aJaHHBIMU TPEOOBAaHUSAMU U MPEJCTABICHUE
pE3yJIbTaTOB HA 3aLLUTE MPOCKTA.

[IpuBeneM mnpuMep ONUCAHUS D3TAlOB BBIIOJHEHUS Y4eOHO-UCCIE0BATEIBCKOTO
IIPOEKTA:

VBaxaemble cryaeHTbl! B paMkax mnpoekta BaM HEOOXOJUMO HPOMTH ISATH 3TaIlloOB
paboThl Haj y4eOHO-UCCIIE0BATEIBCKUM MIPOEKTOM OT BBIOOpA TEMbI J0 IYOJUYHOM 3aIlUThI
MOJIyYEHHOT'O pe3yJIbTarTa.

Ha nepBom arare:

- copmupoBaTh KOMaHy IpoeKTa (2-3 yeraoBeka);

- BbIOpaTh TEMy y4eOHO-HCCIIe10BaTEIbCKOIO IPOEKTa;

- 000CHOBaTh AKTYaIbHOCTh BEIOPAaHHON TEMBIL;

- BBISIBUTb IIPOOJIEMBI HCCIIEI0BAHNUS, C(POPMYTUPOBATH TUIIOTE3Y;

- 1oAoOpaTh METO/IbI UCCIIEIOBAaHUS B paMKaX CBOETO MPOEKTa;

- BbIOpaTh TOUYKH 0TOOpa MPoO HA TEPPUTOPUH MCCIIEJOBAHUS

- chopmynHupoBaTh LIENU U 33/1a4U HCCIIEA0BaHNUS;

- COCTaBMTb IlJIaHA MCCIIETOBAHUS.

Ha Bropowm srarme:

- MOJrOTOBUTH HEOOXOJUMYIO MOCYy U MaTepuaia i SKCIIepUMEHTa;

- NPOBECTHU IKCIIEPUMEHTA, IEPUOANYECKU TPOBEPSIS €r0 TeUeHUe (IIpU
JUINTEJIbHOW TIOCTAaHOBKE OIbITa)/ coOpaTh MaTepuall B BBIOPAaHHBIX TOUKAX
otbopa mpoo.

Ha tperbem sramne:

- TOJIy4YUTb [IEPBUYHBIE SKCIIEPUMEHTAIIbHbIE TaHHBIE;

- TPOBECTU CTATUCTHUYECKYIO 00pabOTKY MOTYYEHHBIX TaHHBIX;

Ha gyeTBepTom arare:

- BBIIBUTH 3aKOHOMEPHOCTH,

- c(opmynrpoBaTh BBIBOJBI U aTh MIPOTHO3 UJIU OLEHKY KaueCTBa UCCIIETyEeMOr0O
00BEKTa MO pe3yIbTaTaM OMOIKOJIOTHYECKOTO aHAIN3A.

Ha 3aBepmiaroniem srarne:

- 0(OpPMHUTH pe3yNbTaThl BHIOJHEHUS y4eOHO-NCCIIEA0BATENBLCKOTO MTPOEKTA B
COOTBETCTBHUHU C 3a/IaHHBIMH TPEOOBaHUSAMU;
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- IHOJATrOTOBUTH YCTHOE COOOIEHHE U MPE3EHTALUIO;
- TPEICTAaBUTH PE3yJbTAaThl BHIIOJHEHUS y4eOHO-UCCIIEA0BATENBCKOTO MTPOEKTa Ha
3alluTe.

[Ipumep BBIMOTHEHUS TPOEKTA:

Ha3Banme mnpoekta: OreHKka KadecTBa aTMOCPEPHOTO BO3JyXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpoGaema wucciaenoBaHWs: OINPECICHUE WMCTOYHUKOB 3arps3HEHUs BO3ayXa Ha
TEPPUTOPUU HACEICHHOIO IYHKTAa Ha OCHOBaHMHM MPOBEICHHS HKCIPECcC-OLEHKH KadyecTBa
BO3/JlyXa 10 COCTOSHUIO XBOM COCHBI OOBIKHOBEHHOH C OIpeIeNICHHEM Kiacca 3arps3HEHUS
BO3/IyXa.

Hean mnpoekra: onpenenuTh 30HBI PAa3HOW CTENEHU 3arps3HEHHS, C YKa3aHUEM
UCTOYHUKA (MCTOYHUKOB) 3arpsI3HEHUSI.

3agaum npoexkra:

1. BeibpaTh TeppUTOpHIO HCCIEI0BAaHUS M TOYKU 0TOOpa MaTepHuaa;

2. IIpoBecTy OIIEHKY MOBPEKICHUS U YChIXaHUS XBOU;

3. Onpenenutsb Kiacc 3arps3HeHus BO3/1yXa;

4. Pa3paborarh KapTy 3arps3HCHHs BO31yXa, Ha KOTOPOH OTMETUTh 30HBI Pa3HOU
CTETEeHH 3arpsi3HEeHUs BO3lyXa U UCTOUYHUKHU 3arpsi3HEHUS;

5. [loaroToBuTH M MyOJUYHO 3AIUTUTH PE3YyIbTATHI MPOEKTA B KOMAHIE.

Pe3yabTaT npoekTHOM padoThl 00y4ar0UIerocs:

Kapra crernenu 3arpss3HEHHOCTH aTMOC(EpHOTo BO3/IyXa Ha TEPPUTOPHH HCCIICIOBAHUS C
YKa3aHUEM UCTOYHUKOB 3arps3HEHHUs; PE3CHTAIUS Pe3yIbTaTOB UCCIEOBAHMUS.

dopma npeacTaBjieHusi pe3yJabTaTOB NPOEKTHOH padoThI:

3aimuTa NpoeKTa ¢ UCIOJIb30BAaHUEM CPEICTB BU3YAIU3ALNU U JEMOHCTPALIMH MPOAYKTA.

BbinosiHeHHne npoekTa:

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

2. Kakue mokaszaTenu UCTONb3YIOTCS ISl OIEHKH KauyecTBa aTMOC(HEPHOTO BO3yXa 1O
COCTOSIHHIO XBOM.

3. Kakue uctouHukH 3arpsi3HeHUs: aTMOC(HEpPHOTr0 BO3IyXa €CTh B BallleM paiioHe MPOKUBAHMUS.
4. IlepeuncanTh OCHOBHBIE ATAIBI OMPEACIICHUS YUCTOTHI aTMOC(HEPHOTO BO3yXa MO
COCTOSIHUIO XBOM.

5. Kakue ki1accel MOBPEXKICHHS XBOU HCIIONb3YIOTCS B JAHHOW MeTOInKe?

6. [lepeuniciure U 0XapaKTEPU3yUTE KIIACCHI YCHIXaHUS XBOU.

7. Kakue kiacchl 3arpsi3HeHUs BO3AyXa BBIICTSAIOT?

8. OnumuTe mpaBuia 0TOOpa MaTepuana.

9. Kakne 3arpsi3HUTENN BBI3BIBAIOT IOBPEKICHUS XBOU?

10. Kak onpenenuTs NpoA0KUTENHHOCTh )KU3HH (MaKCUMATbHBINA BO3pAcT) XBOU?

11. Ot 4ero 3aBUCHUT BBIOOP PACCTOSIHUS MEXIY TOYKAMHU UCCIICTOBAHUS?

12. XBoto Kakoro rojia HEOOXOAMMO cOOpaTh [T MPOBEICHHUS OLIEHKH COCTOSIHUS
atMocdepHoro Bo3ayxa?

DTamnbl TPOBEICHUS paOOTHI:
1. IToaroToBUTEIBHBII:
- BBIOOpP TEPPUTOPUHU U TOUEK UCCIIETOBAHUS;
- cOop marepuana;
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2. Kamepanbnast 06paboTka coOpaHHOTO MaTepuaa.

1. BoiOpaTh TOUKH Hccie0BaHus, IpuMepHO 4 — 5. Touky JOJKHBI HAXOAUTCS HA OJTHOM
JUHUM 10 Mepe yAaJleHUsl OT MOTEHIMAIIbHOTO UCTOYHHKA 3arps3HEHHs B Balleil MECTHOCTH —
HACEJICHHOI0 IIYHKTAa, IPOMBIIIJIEHHOIO MPEANpUATHS WIM aBTomarucrpanu. JKenaTenbHO
pacrosiaraTh TOYKH [0 JIMHUHU MpeoOialaloluX BETPOB — B Ty CTOPOHY, B KOTOPYIO BeTep
CHOCHUT NIOTEHLMAJIbHBIE 3aIPA3HSIOLINE BELLIECTBA.

PaccTosHue Mexny TOYKaMu 3aBUCHUT OT MOIIHOCTH MCTOYHHUKA 3arpsi3HeHus. Eciu 31o
OOJIBIIION HACENEHHBI MYHKT C MIPOMBIIUICHHBIMU MPEANPUATUSIMU W MHOTOYHMCIICHHBIM
ABTOTPAHCIIOPTOM, TO PACCTOSIHHME MEXIY TOYKaMHU MOTYT ObITh B mpenenax | KM (IanbHss
iomaaka Oyier ynaneHa ot ropoja Ha 5 km). Ecnu 310 HeOoubIas KoTenbHasi, TO pacCTOSHUE
Mexay miomanakamu MoxeT coctaBiaTh 400 — 800 metpoB. Ecim aTo aBTOoTpacca, To 20 — 200
METPOB (B 3aBUCUMOCTHU OT I1IOTOKA aBTOTPAHCIIOPTA).

2. B xax0ii Touke 00cne0BaHus He0OX0IUMO OTOOPaTh MOJIOAbIE I€PEBbS, BHICOTOIM 1-
1,5 M ¢ OOKOBBIMH ITOOETaMU HEe MEHee 8.

3. Omnwucarh BBITONTAHHOCTh Y4YacTKa, IPUCBOMB COOTBETCTByrommi Oamn (1 —
BBITANTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI, 3 — OCTAJIOCHh HEMHOT'O TPaBbI BOKPYT JIEPEBhEB; 4 —
HET HU TPaBbl, HU KycTapHUUYKOB). [Ipu BBITONTaHHOCTU TEPPUTOPHH, OLIEHHBaeMOM Oaimamu 3
i 4 olleHKa aTMOC(EpPHOTO 3arpsi3HEHUS] HE BO3MOXKHA.

4. Ha BeIcOTE CBOETO pocTa coOpaTh ¢ Kaxaoro aepera (1 gepeBo B ogHOM Touke) 1Mo 30
XBOMHOK (cymMMapHO 150 XxBOMHOK). XBOMHKH JOJIKHBI OBITH B BO3pacTe 2 JIET, TO €CTh Ha0
OpaTh 00pa3Ibl XBOU € TOOErOB BTOPOTO TO/Ia dKU3HU — JIJIsl BCEX TOYEK OJMHAKOBO puC. 1.

MYTOBKH
bokxoerEe moberu

ot | £ e — TTOYKH

oceBol mober
1 roga

ocesol nmober
2rofa
oceBoi nmober
3roma

Puc.1. Yactu BeTBU XBOMHOTO JiepeBa ciayKalire OMOMHIMKaTOpaMu

5. OueHuTh MNPOAOKUTETHHOCTh >KM3HM XBOM Ha BETBH, C KOTOpOW OTOMparoTcs
XBOWHKH, ITO OXBOCHHBIM Y4aCTKaM OCCBBIX Mo0EeroB B COOTBETCTBUH C PUCYHKOM 2.

[TonHbIit BO3pacT XBOM ONpEAEAeTCS YMCIOM YYacTKOB OCEBBIX MOOEroB C MOJTHOCTHIO
COXPaHEHHOM XBOEH ILTIOC JIOJISI COXPAHEHHOW XBOM Ha CJIEAYIOIIEM 3a HUM Y4YacTKe.
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Puc. 2. Cxema OIIpCACIICHUA IMTPOAOJIKUTCIbHOCTH JKU3HHU XBOW COCHBI

6. [TpoOy ¢ kaxa0i TOYKHU HAZO MOMECTUTH B OTIEIbHBINA MaKeT (Jydlie OyMaXKHBIN) U
cpa3y mojamucath ero (ykasbplBaeTcsi Jara; TOYKa OTOOpa; CTENEeHb BBHITONTAHHOCTH Y4YacCTKa;
MPOJOHKUTEIFHOCTD KU3HU XBOU Ha BETKE, OTKY1a OEpyTCS XBOUMHKH).

2. [IpoBenenne onbITOB
2.1. Aaroputm onpeaesieHusl KJIACCOB NMOBPEKICHUS M YChIXaHHUS XBOH

O0opynoBanue u nmocyaa Marepuan

1. JIyma 1. XBost cocHbI B Bo3pacTte 2 neT, He MeHee 30 mryk

2. Jlunetika Wi MUWJUTUMETpOBasi Oymara

AJITOPUTM NPOBECHHS ONBITA Bonpocs! n 3axanus
1. OcMOTpeTH XBOIO ITPH TOMOIIH JIYTIBI. 1. 3aHecTu NaHHBIE 110 KOJINYECTBY
2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOILIUE MOBPEXKICHHBIX XBOMHOK B Ta0/IuIly 2.
KJIACCBI 10 NIPU3HAKAM MTOBPEKICHHS U YChIXaHHs | 2. 3aHECTH JJaHHBIE 10 KOJUYECTBY
COTJIACHO OLIeHOYHOM Tabnuue 1 u pucysky 1. XBOMHOK C IIPU3HAKaMH YCBIXaHUS B
3. IloxcunTaTh KOJIMYECTBO MOBPEKIEHHBIX Tabmuiy 3.
XBOMHOK B Ka)KJIOM KJIacce. 2. PaccunTarh NpoLEHT NOBPEXKIECHHBIX U
4. IloncunTaTh KOJIUYECTBO XBOUHOK C XBOMHOK C IIPU3HAKAMH YCBIXaHUS
MpU3HAKaMU yChIXaHHUs MO KJlaccaM. OTHOCHUTEIIbHO O0IIIEro KOJIMYecTBa

COOpaHHBIX XBOWHOK.

Onenounas TadanIa

Tabmuma 1
OneHka MoBpek/AeHUs: U YCHIXaHUSI XBOH
Kuaacce moBpe:xxknenus | Buabl noBpexaeHuil XBon XapaKTepucTHKA YCHIXaHUA XBOH
/ KJIacC yChIXaHUA
KIT1/KVY1 XBOHMHKa 0e3 MsITeH Her cyxux y4acTkoB
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KIT2/KV 1 XBOMHKA c HeOonmbmuM | HeT cyxux y4acTkoB
YHCIIOM MEJIKUX ITSITCH
KII3/KVY 2 XBouHKA C OOJBIINM YHUCIOM | YCOX KOHYHUK 2-5 MM
YEPHBIX U JKEITHIX MATEH
-/KY 3 - VYcoxia 1/3 XBOUHKH
-/KYV 4 - VYcoxino Oonee MOJOBHHBI XBOWHKHU
WJTU BCSL XBOMHKA JKEJTasi ¥ cyxas
Knaccel noBpexneHus (HEXpO3kl) 1 2 3
Kiacchl ychIXaHHA 1 1 1 3 4
[
Puc. 3. Knaccel moBpex/1eHUs U YChIXaHUSI XBOU
3. OopaboTKa pe3yJbTAaTOB ONBITOB
Tabmanma 2
Omnpenesienne Kjiacca NOBpPeKICHUsSI XBOU
Knacc KIT 1 KII 2 KII 3
MTOBPEXKICHUS
XBOU
Howmep XBOUHKHU 0€3 MATeH XBOWHKH € HEOOIBIIUM XBOUWHKA ¢ OONBIIUM
JiepeBa YUCIIOM MEJIKUX TISTCH YUCJIOM YEPHBIX U
JKENTHIX MATCH
IIT. % IIT. % IIT. %
1
2
3
Mecto
oTbopa
Marepuaia
BeiBox: % xBomHOK — 0e3 mATeH, Ha % HeOOJIbIIOe YMCIO MENKHX TMSITeH
JKENTOro 1[BeTa, Y % MHOTO TSTEH MO Bcel amuue. Takum 00pa3om, JOMUHHPYET  KJlace

MOBPCIKACHHA XBOU.
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Tabmmma 3
OnpenesieHne KIacca yCbIXaHUSA XBOU
Knacc KV1 KY 2 KV 3 KY 4
[MOBPEXKACHU
1 XBOHU
Homep Y XBOMHKH HET VY cox KOHYHK Ycoxna 1/3 Ycoxio Gonee
JACpeBa CYyXHX Y4aCTKOB XBOMHKHA Ha 2-5 XBOHUHKH ITOJIOBUHBI
MM XBOMHKHA UJIN BCA
XBOHMHKaA XKeJITad "u
cyxast
LT % [T % LT % LIT. %
1
2
3
Mecto
oTbopa
MaTepuaia
BoiBoa: % XBOMHOK OTCYTCTBYIOT CyXH€ YYacTKH, Yy % yCOX KOHYMK XBOUHKH, y
% ycoxyia TpeTb XBOMHKHM, % XBOMHOK — IOJHOCTbIO cyxue. Takum oOpa3om,
IIOMI/IHI/IpyeT _ KJ1acc HOBpe)KIIeHI/Iﬂ XBOMH.

CnenaiiTe BBIBOJ] O UUCTOTE BO3yXa HA UCCIIEyEMOM TEpPUTOpUH 1O Tabuule 4.
Knacc unctoTsl Bo3/yxa onpenensiercs npy MepecevyeHnn Kiiacca MOBPEXKIACHHS XBOU Ha
noGerax 2 roja >KU3HU U MaKCUMaJIbHOT'O BO3PAcTa XBOU Ha BETKE.

Onpenesenue Kaacca 3arpsi3HeHUsI BO3IyXa

Tabmua 4.

MakcuMaabHbIA Kiacc noBpe:xxaennsi XBou Ha noderax 2-roroja ;Ku3Hu
BO3PacT XBOH 1 2 3

4 I -1l 1

3 I 1 m-1v

2 I 1l v

2 - v V-V

1 - v V - VI

1 - - VI

VYcinoBHble 0003HaUeHMs Kiacca 3arpsi3HeHHst Bo3nyxa: | — uaeanmbHO wucThbf; II —
yncTbii; [II — oTHOCUTENBHO YNCTBIN («HOpMay); IV — 3arpsi3HeHHBIH («TpeBora»); V — rpsi3HbIi

(«omacHOY); VI — o4eHb Tps3HBIN («BpeaHOY), ( — ) HE BO3MOXKHBIE COUETaHUS.

4. 3aBepmarommii dTan: Pa3paboTka KapThl CTENEHH 3arpsi3HEHHOCTH aTMOC(hepHOro
BO3/[yXa Ha TEPPUTOPUHU HCCIEIAOBAHMS C yKa3aHUEM HCTOYHHMKOB 3arps3HEHHUS; NPE3CHTALMS
pe3yabTaToB HccienaoBaHus. [1oAroToBka yCTHOro COOOLIEHHS U MPE3EHTALUU 110 Pe3yJbTaTaM
IIPOBEJEHHOTO UCCIIEI0BAHUS.

TpeGoBaHusi K YCTHOMY COOOIIEHUIO:
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— NPOAOJKUTENIBHOCTE: 10 10 MUH;

— CTPYKTYpa: KpaTKasi aKTyaJIbHOCTh MCCIICIOBaHMS, THIIOTE3a, 11e)b, 3a1a4i, OOBEKTHI 1
METO/Ibl, TIOJIYYCHHBIC PE3YJIbTATHI U UX O0CYKJIeHHE (ITPEACTABICHHUE MMPOAYKTA), BEIBOIBI.

TpeGoBaHusi K CTPYKTYype Npe3eHTANNHU:

1.

Hown

6.

7

TutyneHbld  crnaiin. B BepxHedl dactu cnaiiga  HeoOXOAMMO — OTPa3UTh
uHpopmanuio 00 00pa3oBaTeNbHON OpraHM3alud, B KOTOPOH MPOBOIMIOCH
uccienoBanre. B 1eHTpanbHOW wYacTH claiifie ykasbplBaeTcsa TeMa YydeOHo-
UCCJIEI0BATEIBCKOIO MTPOEKTA. B HIDKHEW YacTH CIIpaBa yKa3bIBalOTCS YYaCTHUKU
MIPOEKTA, BHIMOIHSIBIINE PaOOTY;

AKTYaJIbHOCTBb;

['unotesa, 1enp, 3a1a4u;

OOBeKTBl M METOJBI HCCIEAOBaHMs (MOTYT OBITH Pa3OMTHI Ha JBa crlaiga u
Ooutee);

Pesynbrarel uccnenoBaHuii. Morytr ObITh INpEACTaBICHbl B BHJIE PUCYHKOB,
rpaduxoB, ¢ororpaduii, TaOMUI, KOTOpPbIE [OJKHBI HMMETh CKBO3HYIO
HyMEpAaIHIO U Ha3BaHUE. KOJIMYECTBO CJIai/I0B 3aBUCUT OT 00beMa MaTepuasa, HO
HE JIOJDKHO TMPHBBIIIATH OTBEACHHOIO BpPEMEHHM Ha coolmieHne. MOoxKHO
IPEJICTaBIISITh MaTepHUall HE B IOJTHOM 00BbEME, @ TOJIBKO CaMbl Ba)KHbIE MOMEHTHI;
BrIBOJIBI;

3axmtountenbHbii (“biaronapro 3a BHuManue” win “Crnacu0o 3a BHUMaHHE”).

I[J'IH CO3/IaHHUS KaYeCTBECHHOMU IIPpE3CHTaAllK1 H606XOI[I/IMO CO6J'IIOI[aTL pAaa Tp€6OBaHI/II/II

OO0mue 5. IlpeseHTanus 10KHA HAYMHATHCSA C TUTYJIBHOTO Cllaija, riae
TpeOOBaHUS yKa3bIBaETCs TeMa, CBEACHHS 00 aBTOPE U T.II.
6. Ha cnaiinax HCOOXOAMMO pa3MeIIaTh TOJIBKO TE3UCHI, KITFOUECBHIC
CIIOBa, rpaduuecKre MaTepHabl (CXeMbl, PUCYHKH, TaOIHUIIbI, (HOTO
U T.IL).
7. Vcmonb30BaTh €IUHBINA CTHIIb OOPMIICHHUSL.
8. KommuecTBo cimaii7ioB TOMKHO OBITH JOCTATOYHBIM JIJISI PACKPBITHS
TeMBI, HO He Oojee 20-TH.
[pudTtsr 6. Cnemyer MCHONIB30BaTh CTAHAAPTHBIC, MUPOKO PACIPOCTPAHCHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
7. Pa3mep mpudra st 3arooBKOB — He MeHee 24, ans uHbopMauu
He MeHee 18.
8. He pexomeHyeTcs UCIONB30BAaTh pa3HbIe TUIBI MIPU(TOB B OJHOM
MPE3CHTAIINH.
9. Jlns BeImeneHuss WHPOPMAIUU CIIEAyeT HWCIOIb30BaTh IKUPHBIN
mpudT, KypCcUB WK MOAYEPKUBAHUE.
10. He 31moynoTpe0isTh MpONMUCHBIMU OYKBaMH.
®oH 3. JKenaTenbHO MCMOIB30BaTh OAHOTOHHBIN (DOH HESPKUX MACTEIBHBIX
TOHOB.
4. Jlns ¢hoHA MPEANOYTUTETHHBI XOJIOAHBIE TOHA.
Ucnonp3oBanne 3. Ha omHOM crnaiiie peKOMEHJIyeTCs HCIIOJIb30BaTh He Ooyiee 3-X
LBeTa 1[BETOB: OJIWH /sl )OHA, OJIMH JAJIsI 3arOJIOBKA, OJIUH JIJISl TEKCTA.
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4. [[J'IH (bOHa M TCKCTa UCII0JIb30BaTh KOHTPACTHLIC IIBETA.
HpeI[CTaBJIeHI/Ie 4, PGKOMGHHyeTCH HCII0JIb30BAaTh KOPOTKHUEC CJIOBA U MTPCAJIOKCHHA.
uHpopmanuu 5. MuHUMH3UPOBATH KOJINYECTBO IPEIOT OB, Hapeyuu,
prmaraTeanHx.
6. 3aroj0BKu AOJIKHBI IIPUBJICKATh BHUMAHUC ayJIUTOPHH.
0O0BeM He crouT 3amonHsATh OOWH CJIAM CHUIIKOM OOJBIIUM O0BEMOM
uHpopManun uHpOpPMALIUKU: JIOAW MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE Ooiee Tpex
(akTOB, BHIBOJIOB, ONIPECIICHHM. -

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

PyOexHbIil KOHTPOIIb TIO AUCHUILTHHE «BHoNorus» nmpoBoauTcs B GopMe KOHTPOIBHBIX
paboT Ha OTHENBHBIX 3AHATHUSX IOCIE 3aBEPIIECHUS U3YyYEHMs IE€PBOr0, BTOPOTO, TPETHETO U
YeTBEpTOro pasnenon. Ilocie 3aBepieHus maToro pasjaena pyoexHbli KOHTPOJIb IPOBOAUTCS B
dopme 3amuTHl Keiica: NPEACTABICHUS pE3yJbTaTOB pEIIeHUs KeHCOB (BBICTYIUIEHHE C
npe3eHTanueii). PyOexHblld KOHTPOJIh IIECTOTO pa3jielia MPOBOAUTCS B (hOPME 3aIIUThI IPOCKTA:
IPECTaBICHUs PE3YIbTATOB BBINOJIHEHUS y4eOHO-UCCIIEA0BATENBCKOrO MPOEKTA (BBICTYIJICHUE
C Mpe3eHTanuen).

[TpuMmeps! 3a1aHui U1 KX 100 THUIA PYOEKHOIO KOHTPOJIS:

1. KourpoabHas padora “MoJieky/IsIpHbIil YPOBeHb OPraHU3alMU )KUBOI0”.

B pesynbrate ocBoeHus mnepBoro paszgena “Kierka — cTpyKTypHO-(YHKLIHOHAJIbHAsS
€IMHUIIA KUBOTO~ 00yJaromuecs CMOTYT:

— XapakTepu30BaThb CTPOCHHE M (PYHKIMM OCHOBHBIX OHOINOJMMEPOB, KJIETKH U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— OMNpEAEATh Pe3yabTaThl U3MEHEHHs I€HETHMUYECKOTO KOAA B MPOIECCAX MATPUYHOIO
CUHTE3a,

— OpraHu30BbIBaTh HaOIIOeHHE OHOJOTMYECKHMX OOBEKTOB Ha MOJEKYISIPHOM M|
KJIETOYHOM YpOBHE.

KonrtponbHasg pabGota mpencrasisier coOoil 3aiaHusi B TecTOBOM (hopMe paziIMyHOIro
YPOBHS CIIOKHOCTH: “HU3KHI”, “cpeaHuil” U “BbICOKHMIT”. B 3aBUCMMOCTH OT THNA U TPYAHOCTH
3aJaHisl €ro BBHIMOJHEHUE OLIGHMBACTCS Pa3HbIM 4YMCIOM OaiioB. BbIMoOMHEHHE KaXJI0Tro
3aIaHUsT ““HU3KOT0” YPOBHSI CJIOKHOCTH OIIeHHBaeTcss 1 Oayuiom. 3a BBIMOJHEHWE 3aJaHUN
“cpenHero” ypoBHsI CIOKHOCTH B 3aBUCHUMOCTH OT IIOJHOTBI M IPaBWIBHOCTH OTBETa
npucBauBaeTcs 10 2 0asioB.

K 3agannio “BbICOKOr0” ypOBHS CIOKHOCTH OTHOCUTCS peleHue 3aaad. [Ipu nmpaBuibHOM
pelleHnn 3aJaHui “BBICOKOT0” ypOBHS IpHUcBanBaeTcs 3 Oaa.

3azaHus BceX YPOBHEH CII0KHOCTH IPOBEPSIFOTCS aBTOMAaTHYECKH.

Pacnipenenenue 3aganuii o ypoBHSIM CIIOKHOCTH TMPEICTABIICHO B CJIEYIONIEH TaOIHIIe:

Yposennb bann IIpouenTHoe Tun Bonpocos
CJ0KHOCTH colepKkaHue
3aJaHusA 3aJJaHui
Huzkni 1 65% - 3a7IaHUS C BELIOOPOM OJTHOTO TIPABMIIHHOTO
OTBETa
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Cpenuuii 2 15 % - MHO>KE€CTBEHHBIH BBIOOD;
- BOIIPOCHI HA YIIOPSIIOYMBAHIE UITU
YCTaHOBJICHHE MPABHIIBHON
IIOCJIEOBATEIHHOCTH
Bricokuii 3 20 % - CUTYallMOHHBIE 3a]]a4H WJIA BOIIPOCHI
MpeIyCMaTPUBAIOIINE PA3BEPHYTHIA OTBET

Kputepun onieHnBanus pyoe:KxHOW KOHTPOIBHON pabOTHI:

Ouenka IIpoueHT BHINOJTHEHHUS
“OTIMYHO”
“xoporio”
“yII0BIETBOPUTEIHHO”
“HeyJI0BJIETBOPUTEIBHO™ meHee 49%

1. Azotucroe ocHoBanue ajieHuH B Mmojekyne JJHK kommnementapHo...

1) ryanuny;
2) HUTO3UHY;

3) ypauuiy;
4) TUMUHY.

2. K nyprHOBBIM a30TUCTHIM OCHOBAHUSIM OTHOCSTCH...
1) aneHH U TyaHuH;

2) ryaHUH M LIUTO3UH;

3) UMTO3MH U ypaluu,;

4) ypamui 1 aJieHuH.

3. Beibepute pynkunro nPHK?

1) XpaHeHue reHeTU4ecKoi nH(popMaLH;
2) TpaHCIIOPT aMUHOKHCIIOTHI B puOOCOMY;
3) BXOAUT B coCTaB pubOCOM;

4) nepenoc reneruueckoit nupopmanuto ot JJHK k pubocome.

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

2) pubocom;

3) Me30coM.;

4) xomruiekca ['omb K.

5. Kitetkn npokapuot coaepixar...
1) KJIeTOUHBIN LEHTP;
2) BHAOIIa3MaTHYECKYIO CETh;
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3) pubOCOMBI U ME30COMBI;
4) xomruiekc ['0abHKU U TU30COMBI.

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

2) IIaCTUIBL;

3) MUTOXOHIPHH;

4) xomruiekc ['onabmKu.

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

2) LEHTPOCOMY U IIEHTPHOIIH;

3) LEHTPUOJIU U LEHTPOMEDPY;

4) ueHTpoMeEpy U IJICUH.

8. K aBTOTpOodham oTHOCATCH. .

1) Bupychsi;

2) XeMOCUHTE3UpYyIolue 6akTepuu;
3) rpulsr;

4) mapa3uTHYECKHUe OaKTepPHUH.

9. Tpanckpunuus — 3T0...

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

4) cunte3 nPHK na matpune JIHK.

10. Eciu xomupyromas 6elok yacTh reHa coaepkuT 6000 map HyKJIEOTHIOB, TO CKOJBKO
aMUHOKHCJIOT B KOJIUPYEMOW MoJieKye Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepedyncieHHbIX 00J1e3HEe!, BEI3BIBAIOTCS BUPYCAMHU?
a) Tyoepkynes u qudrepus;

6) Audrepus u CIIN/;

B) CIIM I u rpunm;

T') TPUIII U TyOepKyJes;

12. B pe3ynbTaTe nepBoOro JeaeHuss Melo3a MPOUCXOIUT:
a) yBeM4YEeHUE Habopa XpOMOCOM;

0) ymeHbllIeHHEe Habopa XpoOMOCOM;

B) COXpPaHEHUE UCXOAHOTO HabOpa XPOMOCOM.

13. Yro npoucxoaut B anadase Il meiioza?
1) cnupanu3zanus XpoMOCoM;
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2) pacxokJIeHHUE K MOJII0CaM JIByXpPOMATHIHBIX XpOMOCOM;

3) pacxoxaeHHUE K MOJII0cCaM XpOMaTHU/I;

4) PpacCIoIOKEHHUE XPOMOCOM B INIOCKOCTH 3KBAaTOpa KJICTKH.

14. YcTaHOBHUTE COOTBETCTBUE

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

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

15. BLI6epI/ITe XUMHUYCCKHEC OJJICMCHTBI KIICTKH, KOTOPBIC BXOAAT B COCTAaB OPIraHUYCCKHUX

BEIIIECTB:
1) KabIMii;
2) yraepoJ;
3) MHK;

4) BOJIOPOST;
5) Kucnopos;
6) Menb;

7) a3or.

16. YcTaHOBHUTE COOTBETCTBUE

I'pynnel aMMHOKHUCIIOT

[IpencraBurenu

1. HelitpansHbie

A) rmyraMuHOBAas KUCIIOTA

2. Kucisie

b) nu3un

3. OcHOBHBIE

B) ananun

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

17. B monexyne JHK nykieotunapl, copepxamue aneHuH, cocTaBisitoT 10%.

MPOLEHTOB B JAHHOW MOJIEKYJIE HYKJIEOTHUIOB, COJEPKAITUX [TUTO3UH?

1) 10;
2) 20;
3) 30;

CKOJIBKO
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4) 40.

18. B monexyne PHK nykneoTuasl, conepskamue yparui, coctaBistioT — 30% u anenun — 40%.
CKOJIBKO TIPOLIEHTOB aJICHUJIOBBIX HYKJIEOTHAOB conepxkutcs B nenu JIHK, komrmiemenTapHoi
TOM, Ha KOTOpPO# cuHTe3npoBanach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuacrok monekynsl JIHK coctoutr u3 60 map HykneorunoB. Omnpeaenure UIMHY 3TOTO
ydacTtka (paccrosinue Mexay nykiaeotuaamu B JIHK coctasusier 0,34 M)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment Mosekynsl JHK coxgepxut 1230 HykneoTuaHblXx ocTaTKoB. (CKOJIBKO
AMHHOKHUCIIOT OyJIeT BXOJUTh B cocTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: MpPeACTABJICHHE Pe3yIbTATOB PelIeHUs KeicoB.

3ammra Keiica sBiseTcs pyOeKHBIM KOHTpOJEM IO MATOMYy paszzaeny “buonorus B
YKU3HU, B pe3y/bTaTe U3yUYEHUsI KOTOPOro 00yJaronifecst CMOTyT:

— aHaJIM3MpOBATh J3TUYECKHUE AaCMEKThl COBPEMEHHBIX MHCCIEOBaHUM B 00IacTH
OMOTEXHOJIOTHU U TEHETUYECKHUX TEXHOJIOTHIA.

Jnis 3amuThl KelicoB oOydaronumces Heooxoaumo B pamkax BCP moaroroButs yctHOe
COOOIIIEHUE TI0 pe3yiIbTaTaM PEIIeHUsI Keica ¢ TTOATOTOBKOM Mpe3eHTAIUH.

Kputepuu onieHHBaHNs YCTHOTO COOOIIEHUS:

Kputepun baniabl

OICHUBAHUSA

1 0aaa 2 0aJi1a 3 0as1a
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1. CootBeTcTBHE coJeprKaHue JOoKiana coaepKaHue colepKaHue
COACPpIKaHUA JOKJIada | JIMIIb YaCTUIHO JOKJIazaa, 3a JOOKJIaga
3a4BJIEHHON TEME COOTBETCTBYET HNCKIIOYCHUECM COOTBETCTBYET

3asIBJICHHON TeMe OTIICIILHBIX 3asABIICHHOU TEME U
MOMEHTOB, B MMOJIHOW Mepe €€
COOTBCTCTBYCT PaCKpbIBACT

3as4BJIEHHON TEME U
B IIOJIHOW Mepe €€
packpbIBaeT

2. CreneHb
PACKPBITHUS TEMBI

packpbITa Majasi 4acThb
TEMBI; TTIOMCK
uH(popMaIuu NpoBeAcH
MOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TeMa pacKphITa
XOpOIII0, HO HE B
IIOJIHOM 00BEME;
uHdopmauu
IIPEJICTABICHO
HEJ0CTaTOYHO; B
OTJICTBHBIX CITydasX
HapyIIeHA JIOTUKA B
U3JI0KCHUH
MaTepuaia, He
COBCEM JIOCTYITHO

TeMa pacKphITa
MTOJIHOCTBIO;
IpeICTaBJICH
000CHOBAHHBIHI
00BEM
uHpopmanuu;
U3JI0’KEHHE
MaTepuaia
JIOTUYHO, IOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHSITHO TepeiaTh
co/iepXaHue JoKiIaaa
B BH/JIC MIPE3CHTAIINHN

U3 IPEJCTaBICHHOM
IIpEe3EHTAIMH1 HE COBCEM
MOHSATHA TeMaTHKa
UCCJIEIOBaHMSI, eTaln
HE PacKpBITHI

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

Ha OCHOBE
MPEICTABICHHOMN
Ipe3eHTalNN
dopmupyercs
MOJIHOE TOHUMaHHUeE
TEMaTHUKH
HCCJIeIOBaHUS,
PACKPBITHI J€Taln

OI_ICHI/ITC IMPE3CHTANNIO 110 CJICAYIOIIUM KPUTCPUAM:

Kpurepun Bbanabl
OLICHUBAHMS
0 1 2
MIOJIHOTA uHpopManus, uHpopManus, IIpE3EHTALNA
UCIIOJIb30BaHUs UCIOJIb3yeMasi B MIPE/ICTAaBICHHASI B | COAEPIKUT MOJIHYIO
y4yeOHOro MaTepuana | Ipe3eHTaluu, He IIpE3EHTALNH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | uHdopmanuio,
HO HEJIOCTaTOYHO JIOCTaTOYHYIO JIJIS
MIOJIHO PAacCKpBIBAIOT | pOpMHUpOBaHUS

€C COJACPpIKaHunC

MMpEaACTaBJICHUA O
TEMEC

51




o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;a@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIryTUC Aucm 52
JIOTUKA H3JI0OXKCHUA MaTepual Marcpual MaTtepuail,
MaTepI/IaJIa B Hp€3€HTaLII/II/I HEC HpGSGHTaL{I/II/I HpI/IBeﬂeHHHﬁ B
COOTBCTCTBUU C COOTBETCTBYET TEME, YaCTUYHO IMPE3CHTAllU
IJIAHOM ¥ TEMOU IIJ1aHa HET COOTBCTCTBYCT TEMC | ITOJTHOCTBIO
3aaHus 3aJaHusl, I1J1aH COOTBCTCTBYIOT
IMOCTPOCH HC TOYHO TEMC 3alaHUA U
COCTAaBJICHHOMY
IUIaHYy

TEPMUHOJIOTHYECKAS 1
opdorpaduyeckas
IPaMOTHOCTh

B IIPE3CHTallUA

MPUCYTCTBYIOT
opdorpaduyeckue

B TIPE3CHTAINA
PUCYTCTBYIOT
opdorpaduyeckue

B TIPE3CHTAIMH
OTCYTCTBYIOT
opdorpaduyeckue

OLIMOKHU, TEPMUHBI
IPUMEHEHbI BEPHO

OIIMOKH, HE BCE
TEPMHHBI IPUMEHEHBI
IO CYIIIECTBY

OLLIMOKHU, TEPMUHBI
IPUMEHEHbI BEPHO

aKKypaTHOCTb H MPe3CHTAIHS Ipe3eHTaIUs Ipe3eHTaIHs
OPUTHHAIBHOCTh nocTpoeHa 0e3 yuera | mocrpoeHa ¢ IIOCTPOCHA B
MOCTPOCHHS KOMITO3UITHH y4ETOM TPEOOBAHHH | TIOJTHOM
ciaiioB, 0e3 K 0(pOpPMIICHHIO, HO | COOTBETCTBUU C
COOITIOICHHS HET €AMHOTO TpeOOBaHUSIMU
TpeOOBaHUH K o opMIIeHUS odopmIIeHHUS],
mpudTam u CIIali10B UCIIOJIb30BaH
I[BETOBOMY OpPUTHHAIILHBIH
0 opMIIEHHUIO MOXO0J K
oopmIIeHHIO
clIaiIoB
IIIxana nepesoaa 0a/1710B B OTMETKY
17-15 6anmnoB - «5»
14 - 9 6annos - «4»
8-6 6amoB -«3»
Menee 6 6aI0B WJIM OTCYTCTBUE PAOOTHI - «2»
3. 3ammTa mnpoexkTa: TMpeACTaBJEeHHEe Pe3yJbTATOB BbINOJHEHUS] Y4eOHO-
HCCJIeI0BATEILCKOI0 NMPOEeKTA.
3amuTa TOpoeKTa  SABISETCS  pyOekKHBIM  KOHTPOJEM IO IIECTOMY  pa3ieny

“BrOAKOTOTUYECKHE UCCIIEIOBAHUS , B PE3YJIBTATE U3YUYCHUSI KOTOPOTO O0YUYaIOIIHECS] CMOTYT:

— OIMHUCHIBaTh METO/IbI OMOIKOIOTUYECKUX UCCIIEIOBAHUN;

— TJIAHUPOBATHh OMOAKOJIOTHIECKUN IKCTICPUMEHT;

— TIPOBOJIUTH OMOIKOIOTHUECKUN IKCIIEPUMEHT;

— UHTEPIPETUPOBATH PE3YJIHTATHI TPOBEACHHOTO OMOIKOJIOTHIECKOTO IKCIIEPUMEHTA C
HCIIOJIb30BAHUEM KOJIMYECTBEHHBIX METOJIOB.

Jnst 3amuThl TPOEKTOB 00yJaronuMcst Heooxoumo B pamkax BCP moarotoButs yctHoe
coo0IlleHne 1O pe3yibTaTaM BBIMOJTHEHHUS  y4eOHO-UCCIEOBATEILCKOTO TPOEKTa C
MpEe3eHTalHM.
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXETHOE OBPA3OBATE/IbHOE

YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUCA»

CMK
PIYTUC

Aucm 53

TpeGoBaHus K MpPE3eHTAIMN U COOOILEHUIO OMUCAHBI B MPUMEpE BBHINOIHEHUS y4eOHO-
UCCJIEI0BATEIBCKOTO IIPOEKTA.

Kpurepun orieHrBaHus YCTHOTO COOOIIEHHUS:

Bbanabl
Kpurepun
OlLlCHUBAHUS
1 6ana 2 dasua 3 dasia
1. CooTBeTcTBHE coj/iepXKaHue JOKIaaa coJiep)KaHue CoJIepKaHue
CoJiep>KaHusl AOKIIaAa | JIUIIb YaCTUIHO JOKJTaa, 3a JOKJIaaa
3asBJICHHOU TeMe COOTBETCTBYET HCKIIIOUCHHEM COOTBETCTBYET
3asBJICHHOM TeMe OTJICTbHBIX 3asIBJICHHOM TeMe U
MOMEHTOB, B IIOJIHOM Mepe €€
COOTBETCTBYET pacKpbIBaeT

3as1BJICHHOM TEME U
B IOJIHOM Mepe €€
pacKkpbIBaeT

2. CrerieHb
PaCKpPBITUS TEMBI

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

TEMa PacKphITa
XOpOIIO, HO HE B
IIOJITHOM 00BEME;
UHpOpMaLIUU
MPEJCTaBICHO
HEJI0CTaTOYHO; B
OTIENBHBIX CITyJasx
HapylleHa JIOTUKa B
W3JTI0KESHUN
Mmarepuaia, He
COBCEM JIOCTYITHO

TEMa PacKphITa
HOJTHOCTBIO;
IPeACTaBICH
000CHOBaHHBII
00BEM
UHpOpMaLny;
U3JI0KECHUE
Marepuana
JIOTHYHO, TIOCTYITHO

3.YMeHnue 10cTynHo
" MMOHATHO IIEPEAATh
coJiepKaHue JI0KIaa
B BUJIE IPE3EHTALIUN

U3 MIPEACTABICHHON
IPE3EHTAlM1 HE COBCEM
MOHATHA TeMaTHKa
UCCIIEIOBaHMs, AETaIN
HE PacKpbITHI

Ha OCHOBE
MPEICTaBICHHON
MPE3CHTAIIH
dbopmupyercs
o0111ee MOHUMAaHKE
TEMAaTUKHU
HCCIEAOBAHMS, HO
HE SICHBI JIETAIIN

Ha OCHOBE
MPEJICTaBICHHON
Mpe3eHTaluN
dbopmupyercs
MOJIHO€ IOHUMAaHHe
TEMaTHUKH
HCCJIeIOBaHU,
PACKPBITHI IeTANIN
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O1neHuTe NPEe3eHTAUIO M0 CIEAYIOIINUM KPUTEPUSIM:
Kpurepun banabl
OUCHUBaAHUA
0 1 2
IIOJTHOTA uHpopmarus, uHdopmarus, [pe3eHTalusA
HCITOJIBb30BAaHUA HCIIOJIB3yEMas B MMpeaAcCTaBJICHHAsA B COACPIKHUT IMOJIHYIO
yueOHOro Marepuaia Mpe3eHTauuu, He MIpe3eHTaluu, U YETKYIO
OTHOCUTHCA K TCMC OTHOCHUTCA K TEMC, I/IH(I)OpMaLII/IIO,
HO HEAOCTATOYHO A0CTAaTOYHYIO IJIA
MIOJIHO PAcKPBIBAOT | (hOpMUPOBAHUS

€C COACpIKaHue

IPEJICTaBICHUS O
TeMe

JIOTHKA U3J10KEHUS
Marepuana B
COOTBETCTBHUH C
IUIAHOM U TEMOM
3aJIaHus

Marepua
NPE3CHTAIH HE
COOTBETCTBYET TEME,
TUIaHA HET

MaTepual
MPE3CHTALINH
YaCTUIHO
COOTBETCTBYET TEMeE
3aJIaHMsl, IUIaH
MOCTPOEH HE TOYHO

Marepual,
NIPUBEJICHHBIN B
MpEe3eHTaAlUN
ITOJTHOCTBIO
COOTBETCTBYIOT
TEMeE 3a7aHus U
COCTaBIICHHOMY
JIaHy

opdorpapuyeckas
IPaMOTHOCTD

TEPMHUHOJIOTMYCCKas 1

B IpC3CHTAlUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TECPMHHBI IPUMCHCHBI
IO CYIIECTBY

B IpE3CHTAllUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
MMPHUMCEHCHBI BEPHO

B IIpE3CHTAlN
OTCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTh U
OpPUTHHAJILHOCTD
IIOCTPOEHHUS

npe3eHTalus
MOCTpOoeHa 0e3 ydera
KOMITO3UITHH
cliaiinos, 0e3
coOroIeHUS
TpeboBaHU K
mpudTaM u
I[BETOBOMY
o(opmIIeHHIO

pe3eHTaIHs
IIOCTPOEHA C
y4eTOM TpeOOoBaHUA
K opopmieHHI0, HO
HET €JMHOTO
odopmITeHUS
ClIaJIoOB

IIpe3eHTaLMs
MIOCTPOEHA B
MIOJIHOM
COOTBETCTBUHU C
TpeOOBaHUSIMU
oopmIIeHu ,
UCIIOJIb30BaH
OpUTMHAJIBLHBIN
HOJIXOJ K
0hOpMIICHUIO
ClIaiIoB

KpI/ITepI/II/I OLICHUBAHHA 3allIUTHI IPOCKTA: Oautel 3a YCTHOC COO6H_[CHI/IC " IpC3CHTAINTIO
CYMMHUPYIOTCA. OICHKA BBICTABJISICTCA B COOTBETCTBUHU CO IIKAJIOMH:

17-15 6amwnoB - «5»
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14 - 9 6annoB - «4»
8-6 6awoB -«3»
Menee 6 0aI0B MJIM OTCYTCTBHE PAOOTHI - «2%

4.2.3. O1ieHOUYHbIE CPE/ICTBA MIPOMEKYTOUHOM aTTeCTAlluK M0 JUCHUILUIMHE «buonorus»

IIpomexyTouHass KOHTpPOJIb MO JucHMIIMHE «buosorus» mnpoBoAUTCA B BHJE
NUCHbMEHHOW MTOTOBOM KOHTpPOJbHOU paboThl. KoHTponbHas pabora BKiItoyaeT B ceds /1Ba TUIA
3aJJaHU: TECTOBBIE BOIIPOCHI, HAIIPABJIEHUE Ha IPOBEPKY YCBOEHUS TEOPETUUECKOro MaTepuaiia,
¥ 33/1a44 U 33/1aHUs1, HAIIPaBJICHHbIE HA MPOBEPKY C(HOPMUPOBAHHOCTH MPAKTUYECKUX YMEHHA.

Yacte 1 comepxut 15 3amanuii ¢ BRIOOPOM OJIHOIO BEPHOTO OTBETa M3 4YeThipeX U 10
3aJJaHHii C BBIOOPOM HECKOJIbKUX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOTHMYECKHX OOBEKTOB,
IPOLIECCOB U SIBJICHUH.

Yacte 2 coxepxur 4 3amaud M3 pasHbIX TEeM JUCHUIUIMHBI KU 1 NIpaKTHKO-
OPUEHTHUPOBAaHHOE  3a7aHue, (GOPMHPYEMOH B  COOTBETCTBMM C  METOJIUYECKUMHU
PEKOMEHIALIUSAMHU.

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

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAAET MOJIEKVYIJIA

1) ne3oxkcuprOOHYKIEMHOBOM KHCIOTHI

2) puOOHYKJIEMHOBOW KHCIIOThI

3) munuaa

4) nonucaxapuja

2. YIAJIEHUE JUMEPOB TUMHWHA B MOJIEKVYJIE JHK ITPOUCXOAUT B ITPOLIECCE
1) TpancBepcumn

2) penapanuu

3) peruMkanuu

4) Tpanchopmanuu

3. JIU1s1 OBPAZOBAHNS JIMITUTHOI'O BUCJIOS BAXKHBI B3AMO/JIEVICTBIUS
MEXIY MOJIEKYJIAMU JIMITNIOB:

1) BomopoaAHbIE ¥ HOHHBIE

2) MOHHBIE U KOBAJIEHTHBIE

3) KoBaNeHTHBIE U THIPO(POOHBIE

4) TonbKko rupodoOHbIE

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

2) Tpanchopmanuu

3) TpaHcBepcun

4) peruiMkanuu

5. JUISL KJIETOK PACTEHHI HE XAPAKTEPEH CUHTE3

1) aMMHOKHCIIOT

2) HyKJI€OTH/IOB

3) rmuKkoreHa

4) dpochonunuaos

6. BIIPO®A3E MUTO3A JJIMHA XPOMOCOMbBI YMEHBINAETCA 3A CUET
1) TpaHCcKpunIIMN

2) penymiuKanuu

3) neHatypauuu

4) cimpanu3amnun
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7. BIIATOJAPS KOHBIOT'ALIMU 1 KPOCCHUHI'OBEPY ITPOUCXOAUT
1) yBenu4eHue yrciaa XpoMOCOM BJIBOE

2) oOMeH reHeTudeckoil nHpopMalKen Mex 1y TOMOJIOTHYHBIMU XPOMOCOMaMU
3) yMEHBIIEHUE YK CIIa XPOMOCOM BJIBOE

4) yBenuueHUE Yncia raMeT

8. IOJIMITENTUAHBIE HEIMN CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOAAINXCA:

1) B iuTO307€¢ ¥ MOAU(PHUIIMPYIOTCS TAKIKE B IUTO30JIE

2) B {uTO30171€, 3aTeM MOAUPHUIMPYIOTCS B anmnapate [ obmku

3) Ha MeMOpaHe YHAOIIA3MATHIECKOTO PETUKYIyMa, 3aTeM MOTU(MUIIUPYIOTCS B anmnapare

I'onbpmxu

4) B UTO30J1e, 3aTEM MOIUPHUITUPYIOTCS B JIIOMCHE JTU30COMBI
9. UHTPOHBI BCTPEHAIOTCSA B 'EHAX

1) TonpKO 3yKapuoT apxeOakTepuil

2) syKapuoT U dy0aKTepHii

3) ayOakTepuii 1 apxebaKTepuid

4) apxebakTepuii U SyKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHUYECKHNX BEIECTB B KJIETKE [TPOUCXOIAT

1) o6pazoBanuem monekyn ATD
2) ¢ 0CBOOOXIEHUEM SHEPTUU
3) pacieruieHueM BelecTB

4) UCI0JIb30BaHUEM PHEPTUU

11. U3 OJHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOTHI B COEJIJMHEHUU C

BEJIKAMU COCTOUT

1) MUTOXOHIpUS

2) xpomocoma

3) ren

4) xmoporuiact

12. ZOYEPHUE XPOMATHUAbI CTAHOBATCA CAMOCTOSATEJIbHBIMU
XPOMOCOMAMMU ITOCIJIE

1) cnapuBaHMsI TOMOJIOTHYHBIX XPOMATH

2) oOMeHa yyacTKaMU MEX]ly TOMOJIOTMUYHBIMH XPOMOCOMaMHU

3) pa3zeneHus COSAUHSIOMIEH X EHTPOMEPHI

4) BBICTpaMBaHKsI XPOMOCOM B 3KBATOPHAIBHOM TNIOCKOCTH KIICTKH

13. TEHETMYECKUI KOJI — DTO:

1) HaOOp KJICTOYHBIX TCHOB

2) HyKJICOTHTHAsI TIOCJIEI0BATEIEHOCTh I'eHa

3) reHeTrueckas SKCIPECCHsI

4) cucremMa 3aIucH TeHEeTHYEeCKO NH(pOopMaIuu

14. B KAKUX U3 [NEPEYNCJIIEHHBIX OPTAHEJIJI CAMAS BBICOKAS
KOHLIEHTPALIUS Ca?*

1) siape

2) MUTOXOHJIPHSIX

3) muTormiazme

4) anmapare 'oyibpxu

15. KAKUE U3 NEPEYNUCJIIEHHBIX HUXKE CTPYKTYP KJIETKU HE UMEIOT
MEMBPAHbBI

1) Tu30COMBI
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2) XJIOPOILIACTHI
3) sApBIIIKH
4) anmapar I'obKu
9TaJI0HLI OTBETOB
Ne 3ananus 112(3|4|5|6(7|8|9]|10 11|12 |13 | 14| 15
OTBET 112(4|1(3|4(2|3|1]|] 4| 2|3 ]| 4|2 3

B 3amanusx 16-25 BLI6epI/ITC HECKOJIBKO MNPABUJIBHBIX OTBETOB HJIM YCTAHOBUTC COOTBETCTBUC
WK ITOCJIEAOBATCIIBHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE I[TOCJIIEAOBATEJIbBHOCTD
DTAIIOB BO3JENMCTBUS YEJIOBEKA HA BUOCDEPY:
1) ycuneHue BIMSHUS HA IPUPOLY ¢ KOPEHHBIM NpeoOpa30BaHUEM YaCTH dKOCUCTEM;
2) U3MEHEHUE 3KOCUCTEM Yepe3 NMacTb0y CKOTa, yCKOPEHUE pOocTa TpaB IyTeM UX BbDKUTAHUSA U
T. I.;
3) rno6anbHOE U3MEHEHUE BCEX IKOJIOTMYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOrpaHNYEHHON MHTEHCH(PUKaLnel X035iCTBa;
4) cBEpXMHTEHCUBHAsI 0X0Ta 0€3 Pe3KOro N3MEHEHHs SKOCUCTEM B IIEPUOJ CTAHOBJICHUS
YeJI0BEYECTBA,
5) BozneiicTBue mojieil Ha Ouocdepy JMIIb Kak OOBIYHBIX OMOJIOTHYECKUX BUIOB.
17. BBIGEPUTE IMTPOLECCHI, ITPOTEKAIOILME B ITPO®A3E I[TEPBOI'O JEJIEHUA
MENO3A
1) oOMeH yyacTKkaMu XpOMOCOM
2) nabop xpomocom u uncio monekyn JIHK B kietke — 4n4c
3) neneHue HEHTPOMEP XPOMOCOM
4) hbopmupoBaHHE BEpeTEHA JEICHUS
5) BBICTpauBaHHE XPOMOCOM TI0 KBATOPY KJIETKU
18. KAKHUE ITPOLIECCBHI [TPOUCXOJAT B KJIETKE B ITEPUO UHTEP®A3BI?
1) cnupanu3zanus XpoMocoM
2) peaymiukanus monekyn JTHK
3) pacTBOpeHuUe A1epHON 000I0UKH
4) cuHTE3 OCIIKOB B ITUTOIIA3ME
5) cunre3 uPHK B siape
19. MAJIBIE KPYT'OBOPOTHI YIJIEPOJIA B BUOC®EPE MOI'YT OCYIIECTBJIATHCA
CJIEAYIOUIVM IIYTEM:
1) yrinekucinblii ra3 BeiessieTcs B aTMocdepy B mpoliecce GOTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMSI €T0 YacTh TOTJIONMACTCSI PACTCHUSIMHU U3 CPEJIbI,
2) yrIeKucIbli ra3 morjaomnaercs U3 arMocdepsl B npoiiecce (poTOCHHTE3a B JHEBHOE BpEMs, a B
HOYHOE BPEMSI €T0 YacTh BBIJEISETCS PACTEHUSIMH B CPELY;
3) yraekucislii ra3 armocepsl MOrouaercs B npouecce (OTOCHHTE3a ¢ 00pa3oBaHUEM
OpPraHUYECKHX BEIIECTB, a C THOEIBIO0 PACTCHHUI U )KUBOTHBIX TIPOUCXOUT OKHCIICHHE
OpPraHMYECKUX BEIECTB C BBIZCICHUEM YIJIEKHUCIIOTO Ia3a;
4) yrieKucibiid ra3 aTMochepsl MOTJIONIaeTCs B poiecce PoTocuHTe3a, a P JAbIXaHUU
BBIJIENIAETCS B aTMochepy;
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5) yruekucinelii ra3 atMocepsl mmoriomaercs B npoiecce (GOTOCUHTES3A, a IPU CKUTAHUU
OpPraHMYECKUX BEIECTB BhIIEIIAETCS B aTMochepy.

20. YKAXKUTE ITOCJIIEAOBATEJIBHOCTb ®A3 OIVIOJJOTBOPEHUA.
1) cnusiHEe TaMeT, UM CHHTaMUR

2) AMCTaHTHOE B3aUMOJICHCTBUE U CONMIKEHUE TaMeT

3) KOHTaKTHOE B3aUMOJICHCTBUE TaMeT U aKTUBALUS SHIIEKICTKH

21. YCTAHOBUTE IOCJIEJOBATEJIBHOCTH CTAIVN MHAUBUIY AJTBHOI'O
PA3BUTHUSA YEJIOBEKA, HAUMHAS OT 3UT'OTBIL

1) dbopMupoBaHHEe YETHIPEXKAMEPHOTO Ccep/Lia

2) obpazoBanue 6J1aCTOMEPOB

3) dbopmupoBaHrEe HEPBHOM CHCTEMBI

4) popmupoBaHuEe ME301€PMbI

5) oOpa3oBaHKe IBYXCIOWHOTO 3apOIbIIIa

22. BRIBEPUTE TPU ®YHKIUU TITTASMATUYECKOU MEMBPAHBI

1) obecnieunBaeT MOCTYIUICHHUE B KIIETKY HIOHOB M MEJIKUX MOJEKYI

2) obecrnieunBaeT MEPEIBIKCHHIE BEIIECTB B KIIETKE

3) OTrpaHUYMBAET LIUTOIIA3MY OT OKPY>KArOIIeH CpeIbl

4) ydacTBYeT B IOIJIOIIEHUY BEIIECTB KJIETKOMN

5) mpuaeT KIeTKe KECTKYI0 popmMy

6) cnyxut Matpunei 1 cuareza uPHK

23. BBIGEPUTE JABA [IPU3HAKA HE ITIOAXOJALIUE JIJIAA OIIMCAHUA
TPAHCKPUIILMHN YV DYKAPUOT

1) oOpa3oBaHue MOMMHYKICOTUIHON LN

2) cOeANHSIOTCS] HYKJICOTHIBI, COJICPIKAIIIE 1€30KCUPUO03Y

3) marpuueit cayxut mosiekyna JJHK

4) NpoUCXOIUT B siipe

5) yaBoenue monexyinsl JTHK

24. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTbB ITPOLIECCOB DMBPUOHAJIBHOI'O
PA3BUTHA ITO3BOHOYHBIX )KNBOTHbBIX:

1) 3akJiajKa 3a4aTOYHBIX OPraHOB 3apObIlIa

2) HampaBJIeHHbIE IEpEMELICHNS KJIETOK U UX UG PepeHIIMpOBKa

3) pa3BuTHE HEPBHOMU MJIACTUHKH

4) cnusiHue SULEKIETKH U ClIepMaTo30u/ia U 00pa3oBaHUE 3UTOTHI

5) bopmupoBaHrEe MHOTOKJIETOYHOT'O OJHOCIONHOTO 3apO/IbIIIa

25. YITIOPAAOYUTE NUCKOITAEMBIE ®OPMbI YEJIOBEKA I10 BPEMEHU
CYILIECTBOBAHUS, HAUMHASI C CAMOU JIPEBHEN ®OPMBI:

1) Yenosek ymenslit

2) KpomaHbOHIIBI

3) Heannepranbiibt

4) YenoBek NpsIMOXOIAIIHIMA

5) ABcTpanonurek

B 3aganusix 26-30 pemure 3agauu:

3apanme 26. 3agaua Ne 1. Ompenenute, Kakas OKpacka IIBETKOB Oy/leT y pacTeHui ropoxa,
MOJIyYEHHBIX OT CaMOOIbUIEHUSI TOMO3UTOTHBIX POAUTEIBCKUX (POPM C KPACHBIMH U C OEIBIMU
[[BETKaMH, a TAKXKE OT UX CKpEIIMBaHUSI Mex 1y co60ii.0

3aganue 27. 3agaya Ne 2. Ha pebGenka c | rpymnmoii KpoBH B pOAJOME MPETEHIYIOT JIBE

58



o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
(E'@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIryTUC Aucm 59

POJUTENbCKHUE MAPHI:

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

— 2 mapa: marthb co II, orery ¢ Il rpymnmnoii kpoBwu.

Kakoii mape npuHaanexxut pedeHok?

3apnanue 28. 3agaua Ne 3. Omnpenmenure CpeIHHMA pa3Mep JIMCTOYKOB y Oeoro Kierepa,
IIOJIyUEHHOI0 OT CKpPEIIMBAaHUSA TE€TOPO3UIOTHBIX pacTeHuil ¢ maucroukamu 10 u 7 Mm
COOTBETCTBEHHO.

3aganue 29. 3agaua Ne 4. IIpoananusupyiite XapakTep Nepeiayd pelecCUuBHOIO, YaCTUYHO
CLIETUIEHHOTO C I10JIOM, HAaCJIeICTBEHHOTO 3a00JIeBaHMsl OT MaTepu K MOTOMKaM.

3aganue 30. 3 snemeHTOB coolmiecTBa (TIOJIEBKA, 36pHO 3JIaKOB, (DUIIMH, XOPEK) COCTaBbTE
MUIIEBYIO IIeMb U Ha OCHOBAHWHU MpaBUjIa SKOJOTMUYECKON MUPaMHABI OMPEIEINUTEe, CKOJIbKO
HYKHO 3€pHa, 4TOOBI B JIECY BBIPOC OJUH (UIIMH Maccou 2,5 K.

Kputepun onieHnBaHMs UTOTOBOI MUCEMEHHOM pabOTHI:

Ouenka IIpoueHT BBIMOJIHEHUSI
“OTINYHO” 85-100%
“xoporio” 70-84%

“yIIOBJICTBOPUTEIHHO” 50-69%
“HeyJI0BJIETBOPUTENILHO™ MeHee 49%

5.YCJIOBUS PEAJIMZALIUU ITPOI'PAMMBI TIUCHUIITINHBI

5.1. lnsa peanuszanuu NporpaMmsbl yueOHOM TUCHMITIMHBI JOJDKHBI OBITh MPEAyCMOTPEHBI
CIIEIyIOIINE CHEIUAIbHbIE TOMEIIECHUS:

Kabuner «buonorum», ocHalleHHBIH 00opynoBaHMEM: MeOenb, JOCKa, MeJl, HarjsIHble
nocoOusi (KOMIUIEKTHl Y4e€OHBIX TaONMIl, IJIAKaTOB), TEXHUYECKUMH CpEJICTBAMHU OOYUYECHMUS:
KOMIIBIOTED C YCTPOICTBaAaMHM BOCIPOM3BEIEHUS 3ByKa, IPHUHTEP, MYJIbTUMEAHA-IIPOEKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep AJis pe3eHTaIU.

JlaGopatopus, OCHallleHHas OOOpYJOBaHUEM MJis NPOBEACHMS 3aHATHI: MHUKPOCKOIIBI,
CEeKYHJIOMEp, TOHOMETP, JabopaTopHas rnocyna (mpoOUpKH, MOACTABKH JIJIsi TPOOUPOK, MUHIIETHI,
IIECOK, CTYNKH C TECTHKaMH, IPEIMETHbIE M IIOKPOBHBIE CTEKJIA, CTEKISHHBIE MaJ0YKH,
IpenapoBajibHble WIJIbl, (UIbTpOBaIbHasg Oymara (caneTku), CTakaHbl) TMIIEPTOHUYECKUUN
pacTBOp xJyiopuja Hatpusi, 3%-HbIl pacTBOp NEpOKCUIAa BOAOPOJA, pacTBOp Hoja B HOOUCTOM
KaJIUW, TIUIEPHH, KITyOHU KapTo(dess, JTUCT 3JI0/Ied KaHAJCKOH, TI0 PAOMHBI OOBIKHOBEHHON
(psIOMHBI WM TOMATA), JIyK penyaThiii, pa3BeIeHHbIE B BOJIE POXKIKH )

6.MudopmannoHHoe obecneyeHHe Peaiu3aluu MPOrpaMMbl

Jns peanuzanuu nporpamMmbl  OMOIMOTEYHBIH (DOHA 0Opa3oBaTeNbHOW OpraHu3aluu
YKOMIUIEKTOBAH TMEYaTHBIMH W/WIM 3JEKTPOHHBIE OOpa3oBaTeibHble U WH(POPMAlMOHHbIE
pecypchl, peKOMEHIOBaHHBIE Ul KCIIOJIb30BaHMsS B 0Opa30BaTENIbHOM IpoOIecce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMUsL.

6.1. OcHoBHBIE NMeYaTHLIE H3TAHUSA
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1. buomorusa. 10-11 kmacc (yriayOieHHBI ypOBEHB): Y4YEOHHMK Ui CpPEIHEro OOIIero
obpazoBanus / B. H. fApeirun [u np.]; mox obmieit penakuueii B. H. Speiruna. — 2-e usm.
— Mockaa: U3narensctBo FOpaiit, 2022.

2. Oo6yxos, JI. K. buomnorus: KjIeTKH M TKaHH: y4eOHOE IOCOOHME ISl CPEIHETO
npodeccuonanbHoro oopazoanus / JI. K. Obyxos, B. H. KupunenkoBa. — 3-¢ u3j.,
nepepad. u gon. — Mocksa: U3narenscTBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHUK U MPAKTHKYM JUIsI CPeTHEro mpodeccHoHaIbHOro oOpazoBanus / B.

1.

3.

1.

H. Sdperrun [u ngp.]; mon penmakumeir B. H. Speiruna. — 2-e w3a. — Mocksa:
W3narensctBo KOpaiit, 2022. — 378 c.

6.2. OcHOBHBIE JJICKTPOHHBIC U3JaHUSA

buonorus. 10-11 xnacc (yrnyOneHHBI YpOBEHB): Y4€OHUK [JIsi CPEIHEro ooOIero
obpa3zoBanus / B. H. fApeirun [u np.]; mox odmieit penakiueit B. H. Apeiruna. — 2-e usm.
— Mocksa: UznatensctBo Opaiit, 2022. — 357 ¢. — (Hapoanoe mpocsemienue). —
ISBN 978-5-534-15630-0. — Texkct: anekrponHblii // OOpa3oBaTenbHas ImiaTdopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/509241

Oo6yxos, /. K. buonorus: kieTku M TKaHU: ydeOHOe mocoOue [Uisi CpeaHEero
npodeccuonansHoro obpazosanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e uzj.,
nepepadb. u gon. — MockBa: WsparensctBo FOpaiit, 2022. — 358 c. —
(ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
aneKkTpoHHBI  //  OOpaszoBarenbHas 1atdopma  IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/494034

buonorus: yueOHUK U MpPaKTUKYM JJIsl CPEHETo NpodeccuoHanbHOro odpasoBanus / B.
H. dpemrun [m ngp.]; mon pemakmmeir B. H. Sperruna. — 2-e m3a. — Mocksa:
WznatenberBo HOpaiit, 2022. — 378 ¢. — (IIpodeccuonansHoe oopazopanue). — ISBN
978-5-534-09603-3. — Texkct: anexkTpoHHbIit // OOpa3oBarenbHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/489661

6.3. lonoJIHUTeIbHbIE HCTOYHUKH
bproxanp, @. ®. [IpombinuienHas sxonorus: yaueOHuk / @.®d. bproxans, M.B. I'padkuna,

E.E. Cno6uskoBa. — MockBa: POPYM: UHDOPA-M, 2022. — 208 c.

[TaBnoBa, E. . Oxonorus: y4eOHUK U MPAKTUKYM JJIs1 CPEAHETO MPodheCcCHOHATBHOTO
obpazosanus / E. U. [1aBnosa, B. K. HoBukoB. — Mocksa: U3gatensctBo FOpaiit, 2022.
— 190 c.
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