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1.0BIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI JUCHUIIIUHBI

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 rocTenpuuMCTBO.

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  3a/ad
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. Ileau U IUIAaHMpPYeMble pPe3yJbTAThl 0CBOCHUS AUCHUILINHBI:

Heanb: ¢dopMupoBaHue y CTYIEHTOB MPEACTABIEHUS O CTPYKTYpPHO-(DYHKIIMOHAIBHON
OpraHM3aly >KUBBIX CUCTEM Pa3HOTO PAaHra KaKk OCHOBBI NPUHATUS PEIICHUN B OTHOLIECHUH
00BEKTOB )KMBOW IPUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYaIIHUSIX.

3agauu:

1) chopmupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOPa3usi 1 OCOOCHHOCTEH JKUBBIX CHCTEM
pPa3sHOro YpOBHSI OpraHM3allid, 3aKOHOMEPHOCTEH MpPOTEKaHUs OMOJOTHMUECKUX MPOLIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJOCTHOM HAaydyHOM KapTHHBI MHpA, B3aMMOCBSI3H H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTh YMEHHUS ONPEIENSTh KUBbIE OOBEKTHI B IPUPOJIE; IPOBOAUTH HAOIIOACHUS 3a
DKOCUCTEMaMM  JUIsl  BBISIBJIEHHS  €CTECTBEHHBIX W AHTPOINOINEHHBIX  W3MEHEHUH,
MHTEPIPETUPOBATH PE3YNbTAaThl HAOIIOACHUH,

3) copMupoBaTH HaBBIKM MPOBECHUS MPOCTEUIINX OMOJOTMUYECKUX IKCTIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ coONIofieHHEeM IIpaBWil 0e30macHOro oOpaiieHust ¢ OoO0beKTaMHu U
o0opynoBaHueM;

4) pa3BUTh YMEHHs HCIOJIb30BaTh HHPOPMAIMIO OHOJIOTHYECKOr0 XapakTepa W3
pa3IMYHbIX UCTOUYHUKOB;

5) cdhopmupoBaTh yYMEHHS TPOTHO3UPOBATH TMOCIEACTBUS CBOEH JCATEIBHOCTH II0
OTHOILIEHHIO K OKpYXarolllei cpeae, COOCTBEHHOMY 3/10pOBbI0; OOOCHOBBIBaTH U COOJIOAATH
Mepbl TPOPUITAKTHKY 3a00IeBaHUI.

6) chopMupoBaTh MOHMMAaHHE 3HAYUMOCTH JOCTHD)KEHUH OHOJOrMYEecCKOM HayKu U
TEXHOJIOTHI B MPAaKTUYECKOM JEeSATENIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUH U arpoOMOTEXHOIOTHA.
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1.3 Ilnanupyemble pe3y.abTaTbl OCBOEHHsI 001Ie00pa30BaTEJbLHONH AUCUMILIMHBI B
coorBercTBuu ¢ PrrocC COO

OO0mme (IMYHOCTHBIE H MeTANPeAMeTHbIE) Pe3ybTAThl 00y4eHus :
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
NeSITeNbHOCTD;
- 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 LIEJSM,
OLIEHUBATh PUCKH ITOCIIEICTBUI e TEIbHOCTH;
- pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELIEHUH KU3HEHHBIX MPoOIeM
0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
- BJIaJIETh HABbIKAMU 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 MHPOBO33PEHHSI, 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 MUPAa;
- OCO3HaHME ILEHHOCTH HAY4YHOH JEATEIBHOCTH, TOTOBHOCTHb OCYLIECTBIISATh MHPOEKTHYIO H
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;
OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /1CHCTBUSAMM:
B) paboTa ¢ uHpopmaIuei:
- BJIaJIeTh HaBBIKAMU IOJy4yeHHs] HH(POPMAIUK U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO
OCYIIECTBIISITh MOMCK, aHAJIM3, CUCTEMATU3AlMI0 U HWHTEPIpETalio UHPOPMAUN Pa3IUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;
- co3JaBaTh TEKCThl B pa3IMUHBIX (hopMarax C y4yeToM Ha3HaueHush MHPOpMaluu U 1LEJIeBOM
ayJUTOPUH, BBIOMpAsi ONTUMAIbHYIO (POPMY MpEICTaBICHUS U BU3YyaJIU3allUH;



DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
~ Y‘-IPE)}():[EHVIE BBICILIETO OBPASQBAHVISI PIYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 5

- OIIGHUBATh JOCTOBEPHOCTH, JIETHTUMHOCTh WH(POpPMAIMU, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIBHO-3TUYECKUM HOpMaM;

- WCIIOJIb30BaTh CPelCTBA MHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 3a/lad ¢ COOJI0JeHHeM TpeOoBaHUil
OPrOHOMUKH, TEXHUKUA OE30MaCHOCTH, TUTHUCHBI, PECYPCOCOCPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHMS M 3alIUTHI HH(POpMAUU, HHPOPMAITMOHHON 0€301acHOCTH
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 UCIOJIF30BaTh IPEUMYILIECTBA KOMAaHAHON M UHIUBUIYaTIbHOU PaOOTHI;

- IPUHUMATh I1IEJIM COBMECTHOM ACSITEIHHOCTU, OPTAHU30BLIBATH U KOOPJIMHUPOBATH JIEHCTBUS
0 €€ JOCTUKEHUIO: COCTaBJIATh IUIaH JACHCTBUM, pacHpelnessiTh poJId C YYETOM MHEHUH
YYaCTHUKOB 00CYKIaTh Pe3yIbTaThl 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
I100aEHOTO XapaKkTepa IKOIOTUYECKUX MpolieMm;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICWCTBUI B OKPYKAIOIIEH CpElle HA OCHOBE 3HAHUA LEeH
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

- YMEHHE POTHO3UPOBATh HEOIArONPHUSATHBIE SKOJOTHUYECKHIE MOCIEACTBUS MPEIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacUIMpPEHHE OIbITA IESITENIBHOCTU SKOJIOTUYECKON HAIIPaBIEHHOCTH;

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

JAucuunimHapHblie (MpeaMeTHbIE) Pe3yJbTaThl 00y4YeHH s :

- c(hOpMUPOBAHHOCTh 3HAHUK O MECTe W POJM OUOJIOTMH B CHCTEME HAyYHOTO 3HAHUS;
(GyHKIIMOHATBHOU TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS )KU3HEHHBIX TPoOIeM;

- chOPMUPOBAHHOCTh  YMEHHUS  PACKPBIBaTh  COJEP)KaHHE  OCHOBOTIOJATAIOIIUX
OMOJIOTUYECKUX TEPMUHOB M TIOHSATHMA: »XU3Hb, KJE€TKa, TKaHb, OpraH, OPTaHW3M, BHJI,
MOMYJISAINSI, YKOCUCTEMa, OMOIeHO03, Orocdepa; MeTaboau3Mm (0OMEH BEIIECTB W MpEeBpaIieHne
DHEPruM), TOMeocTa3 (caMoperynsius), OnocuHTe3 OenKa, CTPYKTypHash OpraHHU3aIUs KUBBIX
CHCTEM, JTUCKPETHOCTB, CaMOPETYJISIIIHS, CaMOBOCITPOU3BE/ICHNE (penpoayKIus),
HACJIEJACTBEHHOCTb, HW3MEHUYMBOCTb, SHEPro3aBUCUMOCTb, POCT M pa3BUTHUE, YpPOBHEBas
OpraHu3aIus;
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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;

— NpuOOpeTeHHue OmbIiTa MPUMEHEHHUS OCHOBHBIX METOJOB HAy4yHOTO 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 PE3YyJIbTaTOB 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,
OMOreoleHO030B 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
opranm3Ma  (OHTOTEHe3a), OOpbOBI 32  CYyIIECTBOBaHHE, €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  OWOJIOTWYECKHE  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(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU OIEHHBATh HHQPOPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaNMU, HAYYHO-TIOMYJISIPHBIE MaTepUaibl); HHTEPIPETUPOBATH ATHUYECKUE
ACTMEKThl COBPEMEHHBIX MCCIIeI0OBaHU B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH; pacCMaTpUBATh
r100aMbHBIE YKOJIOTHYECKHE MPOOJIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3HUIINIO;

- chOpMHUPOBAHHOCTh YMEHUM CO3/aBaTh COOCTBEHHBIE MHCHMEHHBIE U  YCTHBIC
COOOIIeHHsI Ha OCHOBE OMONIOTHYECKOW MH(OpPMAIMKM M3 HECKOJIBKHX HWCTOYHUKOB, 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, BBISIBIICHUS
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 SBICHUMA, JUIS MPUHATUS 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 cpesie; MOHMMaHWEe HEOOXOJAMMOCTH HCIOJIb30BAaHUS JIOCTHKEHUNW COBPEMEHHOU
OMONOTUN ¥ OMOTEXHOJIOTHH JIJIsl palliOHATEHOTO MPUPOAOIIOIE30BAHNUS.
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OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE
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TYPU3MA V1 CEPBVCA»

CMK
PTYTVIC

Auem 7

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Bua yueOHoii padboThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOTrPaAMMBbI THCHUTINHBI 32
B T.4.

OCHOBHOe co/Iep:KaHue

TEOPETUIECKOe 00ydeHne 16
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 2
NPAaKTUYECKHUE 3aHATHS 16
B T.4. IPO(eCCHOHATTLHO-OPUEHTUPOBAHHOE COIepKaHue B (popme 5
NPAaKTUYECKOTO 3aHSATHS

71ab0paTOPHBIC 3aHATHS 2
IIpome:xxyTounasi arrecranus (1ud. 3a4yer) 1 cem
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2.2. TemaT4yecKMil IJIAH U COJAEPKAHME JUCHUILIHHBI

Oo0bem
HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), YACOB DopMuUpyeMble
pa3/iesioB U TeM JIa0opaTopHble M MPAKTHYECKHe 3aHATHS KOMIMETEeHI[HH
1 2 3 4

Pazjen 1. KiieTka — cTpyKTYpHO-()YHKIIHOHAJIbHAS €IMHULIA )KUBOT'0 7 OK-02
Tema 1.1. OcCHOBHOE cO/Iep:KaHue
buoJyorns kak Hayka. | Teopernuyeckoe o0yueHue: 0,5
Obmasn CoBpemeHHBIE OTpaciiu ONOTOTHIECKUX 3HaHUH. CBsI3b OMOJIOTHH C IPYTHMMHU HAyKaMH: OMOXUMHS,
XapaKTepUCTHKA ouodusnka, OnoHuka, renoreorpadus u ap. Ponb u Mecto 6uosoruu B popMUPOBAHUHT
KHIHH COBPEMEHHOW HAyYHOH KapTHHBI MUpa. Y POBHHU OpraHU3alny KUBOH MaTepuu. O0mas

XapaKTepUCTHKA )KU3HH, CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUN COCTaB KJIETOK
Tema 1.2. OCcHOBHOE cO/Iep:KaHue OK-01
CTpyKTypHO- Teopernueckoe o0yueHue: 0,5 OK - 02
(pyHkumoHanbHaN Knerounas teopus (T. [lIBann, M. Hlneiinen, P. Bupxo). OCHOBHBIE MONTOXKEHHS COBPEMEHHOU OK -04
OpraHu3anMs KJI€TOK | KJIETOYHOW T€OpHUH. THIIbI KJIETOYHON OpraHU3alHN: IPOKAPUOTUIECKUN U DYKAPUOTUYECKHMN.

O/HOKJIETOYHBIE M MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOoeHUE MPOKAPHUOTHUECKON KIIETKH.
CrtpoeHue sykapuoTnyeckoil kietku. Heknetounslie popMbl )Ku3HU (BUPYCHI, OakTeprodaru)

JlaGopaTopHble 3ansaTHs 1: 1

[TpuoOperenune onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOIIMPOBAHUS TP BBHITIOJTHEHUT

1a00paTOpHBIX PabOT:

JlaGoparopHas

1. JlaboparopHas pabota «CTpoeHue KIETKHU (PACTeHHUSI, ’KUBOTHBIE, TPUOBI) U KIETOYHBIE

BKJIIOUEHUS (KpaxMall, KApOTUHOUIBI, XJIOPOILIACTbI, XPOMOILIACTHI)»

[TonroToBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE Pa3IHuUil

MEXy U3ydaeMbIMU 00beKTaMH, (HOPMYITHPOBAHHE BBIBOIOB

IpakTHyecKne 3aHATHS: 1

IT 1: Bupycusie u 6aktepuanbHbie 3a00aeBanusi. OOme TPUHITUIBI HCTIOIB30BAHMS
JIEKapCTBEHHBIX BemecTB. OCOOEHHOCTH MpUMEHEHUs1 aHTHOMOTHUKOB. [IpencTaBieHne yCTHBIX
COOOIICHUH C Mpe3eHTaIMeN, TOATOTOBJICHHBIX 110 IEPEYHIO UICTOYHUKOB, PEKOMEHIOBAaHHBIX




®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOIIXKETHOE OBPA3OBATEJTBHOE CMK
_ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
«POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
Aucm 9

IpenojaBaTesieM
Tema 1.3. OCHOBHOE coJIep:KaHue OK-01
CTpyKTypHO- Teopernueckoe o0yueHue: 0,5 OK -02
GyHKUMOHANIBHBIE XpomocomHas teopust T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK,
paxkTopsI TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TAaINIONTHBIN M JUILIOUIHBIN Ha0OD.
HAaCJeICTBEHHOCTH Hyxneunossie kucnotsl: JIHK, PHK HaxoxaeHue B KJIeTKe, UX CTPOCHHE U (DYHKIUH.

MarpudHbie IPOIECCHl B KIJIETKE: PEeTUTUKAIHsL, OMOCHHTE3 OelKa, pernapanus. | eHeTHdecKuii Ko

U €ro CBOMCTBA

IIpakTHyeckue 3aHATHSA: 2

[1.2: Pemienue 3a1a4 Ha onpeieleHUe MOCIeA0BaTEIbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOpME

U B CJlydae U3MEHEHHs nocleoBareabHocTy HykieoTnnoB JJTHK
Tema 1.4. OcCHOBHOE coJiep:KaHue OK -02
OO0MeH BelecTB U Teopernueckoe o0y4eHue: 0,5
npespaiienue sHeprum | [Tonstue MeTaboaM3M. ACCUMUIISIINAS U TUCCUMUJIISIIIAS — JIBE CTOPOHBI MeTabomm3Ma. THIThI
B KJIETKe 0oOMeHa BeIIeCTB: aBTOTPOQHBIN 1 reTepoTpodHbIi, a3poOHBIN 1 aHa’poOHBIN. [InacTnyeckuii

oOMeH. doTocnHTe3. XEeMOCHHTES
Tema 1.5. ’Kuznennniii | OCHOBHOE coep/KaHHe OK - 02
IHKJ KIeTKH. MuT03. | TeopeTuueckoe odyueHnue: 1 OK - 04
Meiio3 KieTounslii nuki, ero nepuoasl. MUTO3, €ro CTaiuy U NpOUCXOASIINE IIPOLIECCHI.

buonornueckoe 3HaueHre Mmuto3a. Meio3 u ero craguu. [loBenenne XxpoMocoM B MEHO3eE.

Kpoccunrosep. buosornueckuii cmpIcin Melo3a
Pa3nes 2. Ctpoenue u QyHKIIMHM OPraHu3Ma 6
Tema 2.1. CTpoenue OcHOBHOE coJiep:KaHue OK - 02
OpraHu3ma Teopernueckoe o0yueHue: 0,5 OK - 04

MHOTroKJIeTOYHbIE OPTaHU3MbI. B3aMOCBS3b OpraHOB U CUCTEMBI OPIAHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas oprannsma U ero noJiepKaHue B IPoLEecce )KU3HEAEATEIbHOCTU
Tema 2.2. OcHOBHoOe€ coJep:kaHue OK -02
®opmsl pasmuoxkennsi | Teopernyeckoe o0yuenue: 0,5
OpPraHu3mMoB ®dopmbl pa3MHOKEHHUs: opranu3MoB. becnosioe 1 mosioBoe pazMHokeHune. Buapl Oecrnionoro




DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
R y‘H’E)}():[EHV[E BBICILIETO OBPABQBAHVIH PITYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucem 10

pazMHoxxeHus. [TonoBoe pasmHokeHue. ['ameTorenes y xuBOTHbIX. CIiepMaTOreHe3 U OOreHes.
Ctpoenue nojoBbIX Ki1eToK. OmiIog0TBOpeHue

Tema 2.3. OCHOBHOE coJiep:KaHue OK -02
Onrorenes pacrennii, | Teopernueckoe o0yueHnme: 0,5 OK - 04
JKHBOTHBIX H YeJI0OBeKa | MlHauBuyaibHOE Pa3BUTHE OPTaHU3MOB. DMOPUOTeHEe3 U ero cTaauu. [1ocTaMOprnoHaIbHbIH

nepuo. CTaauu nocTaMOPHOHAIBHOTO Pa3BUTHA y KHUBOTHBIX U yesoBeka. [IpsMoe u Henpsimoe

pa3BuTHe. buonornueckoe craperne U cMeptb. OHTOreHe3 pacTeHUi
Tema 2.4. OCcHOBHOE cO/Iep:KaHue OK -02
3akoHOMepHOCTH Teopernueckoe o0yueHue: 0,5 OK - 04
HacJe10BaHUA OcHOBHBbIE IOHATHUS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Mennens

(MoHOrHOpHIHOE M NOJMTHOPUAHOE CKpeluBaHue). BzaumozelicTBue reHoB

IIpakTHyecKue 3aHATHA: 1

I1 3. Pewenue 3a7au Ha onpeieleHne BepOSITHOCTH BO3SHUKHOBEHHSI HACJIE€JICTBEHHBIX IPU3HAKOB

IIpHu MOHO-, OU-, HOJH/IFI/I6PI/IZ[HOM M aHAJIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUC

TEeHOTUIINYECKUX CXEM CKpEIMBaHMsI
Tema 2.5. CuensienHoe | OcHOBHOE co/iepKaHue OK-01
HaCJIe/l0BaHHe Teopernueckoe o0yueHue: 0,5 OK -02
NMPHU3HAKOB 3akonbl T. Moprana. CiieruieHHOe HaclieI0BaHUe TeHOB, HapyIeHue cierieHus. Hacnenosanue

IIPU3HAKOB, CLIETUIEHHBIX C IOJIOM

IIpakTHYyeckue 3aHATHA: 1

I1 4. Pemnrenune 3a7a4 Ha onpeaAcCICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB

IIPU CLIETIJICHHOM HAaCJI€JIOBAaHUH, COCTABJIEHUE T€HOTUIMMYECKUX CXEM CKpEIIMBaHUS
Tema 2.6. OcHOBHOE coJiep:KaHue OK-01
3aKkoHOMepHOCTH Teopernueckoe o0yueHue: 0,5 OK-02
U3MEHYHBOCTH V3MeHYnBOCTh MTPU3HAKOB. BUIbI N3MEHYMBOCTH: HACIIEJICTBEHHAS U HEHACIIEJICTBEHHAs. 3aKOH OK - 04

TOMOJIOTHYECKUX PSAIOB B HacieacTBeHHOM n3meHunBocty (H.W. BaBusios). MyrarnmonHast
TeopHrst K3BMEHYMBOCTU. Buapl MyTaluii ¥ NpUYMHbBI UX BOSHUKHOBEHUs. KaprnoTum yenoBeka.
Hacnencreennsie 3a001eBanus 4enoBeKka. | eHHbIe 1 XpOMOCOMHBIE 00JI€3HH uenoBeka. bonesnu
C HACJICICTBEHHOM MPEPACIIOI0KEHHOCTHI0. 3HAYCHUE MEIUITTHCKON TeHETHKH B

10




DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PTYTUC

TYPU3SMA U1 CEPBUICA»

Aucm 11

MIPEIOTBPALICHUH U JICYCHUU TeHETUYCCKUX 3a00JIeBaHUI YeTIOBEKA

IlpakTuyeckue 3aHATHS:

I1 5.Pemenue 3a1a4 Ha onpeesIeHUe TUIIA MyTAlluy IIPY [Iepeadye HACIEICTBEHHbIX IPU3HAKOB,
COCTaBJIEHHE FeHOTUIIMYECKUX CXEM CKpEIlMBaHUs

Pasnen 3. Teopusi 3Bos1ounu

Tema 3.1. UcTopus OcHOBHOE coJep:KkaHue OK - 02
3BOJIIOLIHOHHOI0 Teopernueckoe o0yueHue: OK - 04
Y4YEHHUsl. [1epBrie sBomonmonnsie kKoHuenuu (K.b. Jlamapk, XK.JI. Broddon). DBomonmonHas teopus Y.
MuxkposBosronust JapBuna. CuHTETUYECKAs] TEOPUS HIBOJIIOLIMU U €€ OCHOBHBIE TIOJIOKEHUS.

Muxkpossosrorust. [lomynsus kak 3JeMeHTapHas €IMHHUIIA YBOJIONH. | eHeTHYeCKHe OCHOBBI

HBOJIIOLUH. DJIeMEHTapHble (GaKTOpbl 3BOMIOLMU. EcTecTBeHHBINH 0TOOP — HarnpaBIsoLIMi hakTop

sBoJIoIMH. BugooOpa3oBanue Kak pe3yabTaT MUKPOIBOJIOIIH
Tema 3.2. OcCHOBHOE cO/Iep:KaHue OK -02
Makpo3Bosonus. TeopeTnueckoe odyueHue: OK - 04
Bo3nukHOBeHue 1 Makpossosonust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBoitoiu (A.H. Cesepros). [lytu
pa3BUTHE JKM3HHM HA JOCTHXKEHUs Onosiornyeckoro nporpecca. Coxpanenue 6uopazHooOpas3us Ha 3emiie.
3emue I'unote3sl 1 TeOpUM BO3HUKHOBEHUS >kM3HU Ha 3emiie. [losBneHne nepBbIX KIETOK U UX

sBomtorus. [IpokaproTs! 1 SykaproThl. [IponcxoxkieHre MHOTOKIIETOYHBIX OPTaHU3MOB.

Bo3HUKHOBEHHE OCHOBHBIX IIAPCTB YKApHUOT
Tema 3.3. OcHOBHOE coJIep:KaHue OK - 02
IIpoucxoxnenne Teopernueckoe o0yueHune: OK - 04
yeJi0BeKa — AnTpormnonorus — Hayka o yenoBeke. CucreMaTHueckoe nojoxkeHue yenoBeka. CXoacTBo U
aHTponoreHe3 OTJIMYUS YEJIOBEKA C KUBOTHHIMU. OCHOBHBIE CTaIUU aHTPOTIOT€HE3a. DBOIIOIUS COBPEMEHHOTO

YeJI0BEKa.

YenoBedyeckne packl M MX €IWHCTBO. Bpems 1 ImyTH paccesieHus YelloBeKa 110 IUIaHeTe.

ITprcnocoOaeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHSIM CPEJIbl
Paspnen 4. IkoJiorus
Tema 4.1. OcHoBHOE coaepkaHue OK-1
JKOJIOTHYECKHUEe TeopeTnueckoe o0yueHue: OK - 02

11




DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PTYTUC

TYPU3SMA U1 CEPBUICA»

Aucm 12

(paxTopsI U cpeabl
AKU3HU

Cpenpl 0OuTaHMS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TTIOYBEHHAS,
BHyTpuOpranuzMeHHasi. Du3nko-xuMuieckrue 0COOEHHOCTU Cpejl OOUTaHHUS OPTaHU3MOB.
[TpucnocobneHust OpraHu3MOB K KHU3HU B pa3HbIX cpenax. [loHsTue sxonorudyeckoro hakropa.
Kinaccudukanms sxonorndeckux ¢gaxropos. [IpaBuno muaumyma 1O. JInbuxa. 3akon
tonepantHocTH B. lllendopna

OK -07

Tema 4.2. [lonyasiuus,
coo0mecTBa,
IKOCHCTEMBbI

OcHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

DKoJ0ru4ecKasi XapakTepUCTUKa BUJA U MOMYJSIUKI. DKOJIOTHYeCcKas: HUILA BUAA.
DKOJIOru4ecKue xapakTepucTuku nomynsauuu. CooliecTBa u 3KkocucTeMbl. brolieHos u ero
cTpykTypa. CBsA3U MEXy opraHuzMamu B 6roreHose. CTpyKTypHbIE KOMIOHEHTBI 3KOCUCTEMBI:
IIPOYLIEHThI, KOHCYMEHTBI, peAyLIeHTbl. KpyroBopoT BeliecTB U NOTOK SHEPTUH B 3KOCHUCTEME.
Tpoduueckue ypoBHu

HpaKanecmle 3aHATHSA:

IT 6. Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTeNN 3KOCUCTEMBL. buomacca u mpoayKIus.
DKOJIOrM4eCcKHe MUpamMu/ibl uncell, ouoMaccsl U 3Hepruu. [IpaBmiio nupaMuasl SHEPIUHU.
Pemenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 10 IIEPEHOCY BEILECTBA U SHEPTHUH B
HKOCHCTEMAX C COCTaBJIEHHE TPOPUUECKUX LIeneil U nupamui OMOMacchl U SHEPTUH

OK-01
OK -02
OK -07

Tema 4.3. buocdepa -
rjao00ajJbHast
IKOJOTHYECKASs
cucremMa

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHue:

buocdepa — xuBas obonouka 3emnu. Pazsutue npencrasienuii o 6uocdepe B Tpynax B.U.
Bepnanckoro. O6nactu 6uocdeps! 1 ee koMrnoHeHThI. JKuBoe BelecTBo Ouocheps! 1 ero
GbyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocepbl. OcobeHHOCTH Ouochephl Kak ri1o0anbHOM
sKocucTeMbl. [lnHamMHu4Yeckoe paBHOBecHe B bnocepe. KpyroBopoTs! BemecTs u
OMOTe0XUMHUYECKUE LUKJIBL. [ 100a1bHbIe SKOJIOTHYECKHE POOIeMbl COBPEMEHHOCTH

OK-01
OK - 02
OK -07

Tema 4.4. Biusinue
AHTPONOTreHHbIX
(¢paxTopos Ha

onocoepy

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yueHue:

AHTpOIOreHHbIe BO3IEHCTBUS Ha Onocdepy. 3arps3HeHus Kak BHJ aHTPOIIOTEHHOTO
BO3/CHCTBUS. AHTPONOTeHHbIE BO3/IeHCTBHsI HAa aTMocdepy. Bo3nelicTBus Ha ruapocdepy.

OK-01
OK - 02
OK - 04
OK - 07
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BosgeiictBus Ha mutocdepy. AHTPONOTEHHBIE BO3ICHCTBUS HA OMOTHYECKUE COOOIIECTBA.
Yriy0aeHHO U3ydaroTcs OTXO/bl, CBSI3aHHBIE C ONpeeNIeHHON podeccueit/cnealbHOCThIO

HpaRTn'{ecmle 3aHATHUSA:

I1 7. ITpakTrueckoe 3ansaTuE «OTXO0bI IPOU3BOJACTBAY

Tema 4.5. Biusinue
COIHAJILHO-
KO0JIOrHYEeCKHX
(axTopoB Ha 310pOBbeE
YeJIOBEKA

OCHOBHOE cO/Iep:KaHue

TeopeTuueckoe o0yueHue:

3710pOBbe U €ro cocTaBisitone. PakTopsbl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSIOLINE HA
opranusMm uesnoBeka. [IpobGiema TeXHOTeHHBIX BO3/ICHCTBUI Ha 3JJ0POBbE YEIIOBEKA
(3MEeKTPOMAarHUTHBIE TIOJISI, OBITOBASI XMMHSI, M30BITOYHBIC IITYMBI, paIHaIys | T.I1.). Aantanus
opranmsMa uyesnoBeka K akTopam okpyxaromien cpeasl. [IpuHimne popMupoBaHus 310pOBbE
coeperatromero nopeneHus. Gu3ndeckas aKTHBHOCTh U 3JI0POBhE. BHOXMMIYECKHE aCTICKThI
paIMOHaILHOTO MUTAHUS

JlaGopaTopHble 3aHATHS 2:

JlaGopaTopHas paboTa Ha BEIOOP:

1.  JlaGoparopHas paboTa «YMCTBEeHHast pab0TOCIIOCOOHOCTH
OBnazieHue METOIaMH OTIPEACIICHUsI TToKa3aTeell yMCTBEHHOM pab0oTOCOCOOHOCTH, O0OBICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUE BBIBOJIOB (IMCHBMEHHO) C UCIIOIb30BAHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

2.  JlabGoparopHas paboTa «BnusHne abnoTndeckux pakToOpoB Ha YesroBeKa (HU3KUE U

BBICOKHE TEMITEPATyPhI)»

M3yueHne MeXaHW3MOB aJaNnTalii OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKUM TeMIlepaTypam U
00BSICHEHHE MOITYYEHHBIX PE3YJIbTAaTOB U (HOPMYIHPOBAHUE BHIBOAOB (IMCHMEHHO) C
MCIOJIb30BAHNEM HAyYHBIX MOHITUH, TEOPUH U 3aKOHOB

OK - 02
OK - 04
OK - 07

IIpogdeccnonaILHO-OPHEHTHPOBAHHOE COJICP:KaHUE (CoepKaHUe TPUKJIATHOTI0 MOAYJIs)

Paznea 5. buoJsiorus B K

U3HHU

Tema 5.1.
BuorexHoJsoruu B
JKH3HHU KAKI0T0

OcHoBHOE coep/kaHHe

TeopeTuqecxoe COIEPKAHUC:

buorexHonorus kak Hayka ¥ mpou3BoIcTBO. OCHOBHBIE HANPABIIEHUSI COBPEMEHHOM
onorexHonorur. Meroasl OnorexHonornu. OOBEKTH OMOTEXHOJIOTUN. DTHKA

OK-01
OK - 02
OK -04
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OMOTEXHOJIOTMYECKHX M TeHETHYECKUX dKCIepuMeHTOB. [IpaBuiia nmoucka u aHamm3a
OMO’KOJIOrMYECKONH HHPOPMALIUHU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-HayuHas
JUTEpaTypa, CpesICTBa MaccoBOil nHdopMaiu, cetb IHTepHET U 1pyrue)

IlpakTuyeckue 3aHATHS:

Keticpl Ha ananu3 nHGOPMALIUK O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETHYECKUX TEXHOJIOTHIA,
KJICTOYHOM MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOIMH. 3aluTa Keifca: mpecTaBIeHue pe3ysibTaToB
pelieHns KecoB (BBICTYIIEHUE C IPE3EHTAIUEH )

Tema 5.2. bU0oTeXH0J10ruu B NPOMBIIIJIEHHOCTH

OcHoBHOE CoACPKAHUEC

HpaKaneCKne 3aHATHUSA:

PazBurtue npoMplluIeHHONH OMOTEXHOIOTUI U €€ IPUMEHEHUE B )KU3HU YEJI0BEKa, TOMCK U aHAIIU3
nHGOpPMAINY U3 Pa3IMYHBIX HCTOYHUKOB (HaydyHas U yueOHO-HaydHas TUTepaTypa, CpPeICTBa
MaccoBoi nHpopmanuu, cetb IHTEpHET U Jpyrue)

Keticpl Ha ananm3 nHGOpPMANIMK O PA3BUTHH MPOMBIIUIEHHOW OMOTEXHOJIOTHIA (TI0 TpyNIam)

3amuTa Kkeiica: [IpencraBienne pe3yabTaToB pelieHus: KeHCoB (BBICTYIICHHE C IPE3EHTALNEN )

IIpakTHYeCcKHE 3aHATHSA:

Pa3BuTHe OMOoTEXHOJIOTUI C MPUMEHEHHEM TEXHUYECKUX cucTeM (OMOMHXKEHEepHs,
O6uonHdopmaTiKa, OMOHUKA) U UX IPUMEHEHUE B )KU3HU YEJIOBEKa, MOMCK U aHaJIN3 MH(popManuu
13 pa3IMYHbIX UCTOYHUKOB (HayuHas U yuyeOHO-Hay4yHas JINTEpaTypa, CPeCTBA MAaCCOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrue)

Keiicbl Ha aHanu3 MHPOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHI C IPUMEHEHHEM TEXHUYECKUX
cucTeM (110 rpymniam)

3amuTa Keica: [lpencraBienne pe3yabTaToB pellieHns KeWCcoB (BBICTYIIJICHUE C ITPe3eHTaINe)

OK-01
OK -02
OK - 04

IIpome:xyTouHas
arrecraums 1o
AUCUMILINHE

mud. 3ader

Bcero:

32

14




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHSI PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC Aucm 15
3. MeTtoanueckue YKa3aHus no NpOBeJICHUI0 NPAKTHYECKHUX

3aHATHIT/J1a00paTOPHBIX PadoT

OcHoBomnosaraloiuM TpeOOBaHMEM K pe3yJbTaTaM OCBOCHMs OHOJOIUM SIBJISETCS
c(OPMHPOBAHHOCTh Yy OOYYaIOMIMXCS YMEHUH HCCIeI0BaTh OMOJIOTHYECKHE OOBEKTHI,
IPOLECChl U SIBJIEHUS, B YAaCTHOCTHU: BBIABIATH IHPUUMHHO-CIEIACTBEHHBIC CBA3M MEXIY
UCCIIEYeMBIMU OMOJIOTMYECKUMU 00bEKTaMH, IIPOLIECCAMU U SIBJICHUSMU; JENIaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUU IOJYYEHHBIX PE3yJIbTATOB; BBIJBUIATh TMIIOTE3bl, IPOBEPATh UX
HKCHEPUMEHTAIBHBIMA CpPEACTBAMH, (OPMYIHMPYS LeJdb HWCCIEAOBAHMS, AaHAJIM3UPOBATh
[IOJTyYeHHbIE Pe3yNbTaThl U JAeaTh BbIBOAbL. JlabopaTopHble pabOTHl COCTABISIOT BAXKHYIO
4acTh y4e€OHOTr0 mpolecca Mo OMOJIOTUH M HaIMpaBlIeHb 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 TOJILKO COOTBETCTBYIOIINX MPAKTUIYECKUX HABBIKOB (COOIIOCHNE TEXHUKHN 0€301TacHOCTH,
cOOpKa YCTaHOBOK, INPUTOTOBJIECHHWE PEAKTUBOB W IIp.), HO U 3HAHUHW TEOPETHUYECKOTrO
matepuana. OTHUM U3 CIOCOOOB MOBBIIICHUS 3()(HEKTUBHOCTH BBITOIHEHHUS 00YJaIOIIMMUCS
na0opaTOpHbIX paldOT ABISETCA IPEJICTaBIEHHE 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 MOJNYyYEHHUS JIOMyCKa K BBIIOJHEHHIO J1a0OpaTOpHOM
paboTHI.

2. O6opynoBaHHe U MOCYJia, PEAKTUBBI.

3. OnucaHue KaxxJoro oOIbITa, 3alUIAHMPOBAHHOTO B JIabopaTOpHOU paboTte, B BUAE
aJITOPUTMA BBIMOJIHAEMBIX B XOJ€ SKCIIEpUMEHTa NeHCTBUN (IOCIIEN0BAaTEILHOCTU IIAaroB,
KaXKJIbIN 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 IpeAcTaBiIeHre HH(OPMALIUU 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 3aIlJIAHWPOBAHHBIX OIBITOB, 0OJ€e JETaJbHBIA aHAIU3 MOTY4YEeHHBIX
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>KarolieM 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 NeHCTBUTENBHOCTH, IOJKHBI OBITh HMHTEPECHBI 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 MaTeMaTHUCCKUI 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 MPOSKTHPOBAHUU:

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 YKA3aHUS 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 331aHUH HEOOXOTUMO:

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 XM3HU, B OBITY, B 00IIIECTBE, HA TIPOU3BOJICTBE
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 JIOJKHBI CI€I0BaTh 00ydaroluecs
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 HEOOXOAMMYIO HWH(MOPMAIIUIO JIsi BBITTOJTHEHHS

3a7aHui);

— 3¢ (HEeKTUBHOCTH (TIO3BOJISIET BHIMOIHUTH 33/IaHNE TP MUHUMAJIBHBIX 3aTpaTax);
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— COOTBETCTBYET BO3pacTy 00y4aroLIuXCs;

— COHEPKUT TO3HABATENbHYIO, MHTEPECHYI0 (HOBYIO) Ui  OOyYarommxcs

nH(pOpMALIHUIO.

3.1. TemaTuka u cofep:KaHue NPAKTHYECKUX 3aHATHI/Ta00pPaTOPHBIX PadoT

JlaGopaTopHble 3aHsiTUs 1

Tema 1.2. CTpyKTYpHO-PYHKIMOHAILHASI OPraHU3AIHUs KJIETOK

Conepxanue:

[TproOpereHue onbITa MPUMEHEHHS] TEXHUKH MHUKPOCKOITUPOBAHUS TIPH BBITIOJTHCHUH
71a00paTOPHBIX paboT:

JlaboparopHast pabota «CTpoeHue KISTKU (paCTeHHUS, )KUBOTHBIC, TPUOBI) U KIICTOYHBIE

BKITFOUYCHUS (KpaxmaJjl, KapOTUHOUIBI, XJIOPOILIACThI, XPOMOTLIACTHI ))

HOILFOTOBKa MUKpPOIIpEIiapaToB, Ha6JHOI[eHI/IC C MIOMOIIBbIO MUKPOCKOIIA, BBISABJICHUC
pasIMYMii MEXy U3y4aeMbIMU 00beKTaMH, (HOPMYIHMPOBAHKE BHIBOIOB
JlabopaTopHble 3aHATHS 2

Tema 4.5. Biansinue coumaaibHO-IKOJOTHYECKNX (PAKTOPOB Ha 31I0POBbe YeJI0BEKA

Conep:xanue:
JlaGopaTopHas paboTa Ha BEIOOP:

1.  Jlaboparopnas paboTta «YMCTBEHHas! pabOTOCTIOCOOHOCTHY
OBnazieHue METoIaMH OTPEACIICHUsI IoKa3aTeell yMCTBEHHOM paboTOCIOCOOHOCTH,
00BSICHEHHE MOTYYEHHBIX PE3YIbTAaTOB U (DOPMYITHPOBAHUE BHIBOAOB (TMCHMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

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

1 BBICOKHE TEMIIEPATyPHhI)»
N3yuyeHnne MexaHU3MOB aJlallTallid OPraHU3Ma YEJIOBEKA K HU3KUM U BBICOKUM

TeMIeparypaMm U oObsICHEHHUE MOTYYEHHBIX PE3YJIbTaTOB U (POPMYIHpPOBaHUE BHIBOJOB

(MMCBMEHHO) € UCTIOJIb30BaHUEM Hay4YHbIX NOHSATHI, TEOPUIA U 3aKOHOB
IIpakTnueckoe 3ansTue 1

Tema 1.2. CTpyKkTypHO-(PYHKIMOHAIBbHASI OPraHU3aLUs KJIETOK
Conepsxanne: BupycHoie u 6akrepuanbabie 3a001eBanus. OOIIMe MPUHIIUITHI

HCIIOJIb30BaHU JICKAPCTBCHHBIX BCIICCTB. OcoOeHHOCTH IMPUMCHCHU aHTUOWOTHKOB.

[IpencraBieHue yCTHBIX COOOIICHH ¢ Tpe3eHTallel, TOATOTOBIEHHBIX 1O MEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX MIPETOJaBaTeIeM

IIpakTuyeckoe 3ansaTne 2

Tema 1.3. CTpykTypHO-pyHKINOHATBbHBIE (PAKTOPHI HACIEACTBEHHOCTH
Conepxanue:

Pemrenue 3aau Ha onpeeneHue Nocae0BaTeIbHOCTH HYKICOTHI0B, aMUHOKHUCIIOT B
HOpPME U B CIIy4a€ U3MEHEHUS MOocaeq0BaTeIbHOCTH HyKkiIeoTua0oB JIHK
IIpakTnyeckoe 3ansaTne 3

Tema 2.4. 3aKOHOMEPHOCTH HACJIEI0BAHUS

Coneprxanue:

IT 3. Pemienue 3a1a4 Ha ONpeAeIeHNEe BEPOITHOCTH BOSHUKHOBEHHUS HACIIEACTBEHHBIX
MPU3HAKOB IIPU MOHO-, T-, TOJUTUOPUIHOM U aHATH3UPYIOIIEM CKpEIINBaHUH,
COCTABJICHHE T'€HOTUIINYECKNUX CXEM CKPEIIMBaHUS
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IIpakTuyeckoe 3ansaTue 4

Tema 2.5. CuenJieHHOe HacJ1el0BaHHe MPU3HAKOB

Conepxanue:

Pemenue 3a1a4 Ha onpe/esieHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB
P CLEIJICHHOM HACJIEJOBAaHUH, COCTABIICHUE T€HOTUITUYECKUX CXEM CKPEIIMBAHUS
IIpakTHyeckoe 3ansATHE 5

Tema 2.6. 3aKoHOMEpPHOCTH 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 TTOKA3aTENN IKOCUCTEMBI. brioMacca u mpoIyKIusi.
DKOJIOTHYECKUE MTUPaMUJIbl YKCell, 0noMacchl U sHepruu. [IpaBuiio nupamMuipl SHEPTUm.
Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHI 110 MEPEHOCY BEIeCTBA U
SHEPIUU B IKOCHUCTEMAX C COCTABIICHHE TPOPUUECKUX LENel U MUpaMu]l OnoOMacchl U
SHEPTUHU

IIpakTHyeckoe 3ansaTHE 7

Tema 4.4. Biusinne aHTponoreHHbIX GakTopoB Ha Ouochepy

Conep:xanue:

[IpakTuueckoe 3ansTue «OTXOABI TPOU3BOICTBAY

IIpakTnyeckoe 3ansaTHe 8

Tema 5.1. BHOTEeXHOJIOTHH B KH3HHU KAKI0I0

Conep:xanue:

Keiicbl Ha aHanu3 MHGOPMAIMH O HAYYHBIX TOCTHXKEHUSAX B 00JIACTH T€HETHUYECKUX
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 MHGOpPMAIMK O Pa3BUTUH MPOMBIIIIEHHOW OMOTEXHOJIOTHI (110 rpyInam)
3amura Kkelica: [IpencraBienne pe3yabTaToB pelIEHUs KEHCOB (BBICTYIIIIEHHE C
MIPE3CHTAINEH )

4. ®OoH/ OLEHOYHBIX CPEeICTB AMCHUIIHHBI
4.1 KoHTpoab MW OLEHKa pe3ylbTaTOB OCBOEHHUS 001Ie00pa3oBaTeIbHOM

AUCHUIUIMHBL PACKPBIBAIOTCA 4YCpPC3 MUCHUINIMHAPHBIC PCE3YJIbTAThbl, HAIIPABJICHHBLIC Ha
(bOpMI/IpOBaHI/IC O6IJ_II/IX KOMIETEHIIUM 110 pasaciiaM MU TEMaM COJACpIKaHUA y‘-ICGHOTO

MaTepuana.
Oo0mas Pa3znen/Tema Tun onieHOYHBIX MEPONPHUATHI —
KOMIIeTeHIUsl
Pasnea 1. Knerka — KonrtponbHas pabora «MoJeKyIspHbIi YPOBEHb
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CTPYKTYPHO- OpraHMU3al1H )KUBOT0»
(pyHKkuMoOHaNbHASA
e/IMHMIIA )KUBOT'0
OK 02 buonorus xak Hayka. 3anoyiHeHHe TaOIUIIbl C OITUCAHUEM METO/I0B
OO011ast XapakTepUCTHUKA | MUKPOCKOIIMPOBAHUS C UX JIOCTOMHCTBAMH U
KU3HU HEJ0CTaTKaMH.
3anonHeHue TabnuLbl «Bkiag ydeHbIX B
pa3BUTHE OMOJIOTUMY
3aroHeHUEe CPaBHUTENbHON TaOIUIBI CXO/ICTBA U
pa3auyuuii )KUBOTO U HE )KUBOTO
OK 01 CtpyKTypHO- OueHuBaemasi AUCKYCCHS 110 BOIIPOCAM JIEKLIIUU
OK 02 (GyHKIIMOHAIbHAs PazpaboTka MEHTaIBHOM KapThl IO
OK 04 OpraHu3anus KIeToK KJ1accu(UKalUKU KJIETOK U UX CTPOEHUIO Ha IIPO- U
AYKapUOTHUYECKUX U 10 LIApCTBAM B MUHHM I'pyIIax
Brinonnenue u 3amura 1abopaTopHbIX padoT:
«CTtpoeHue KIeTKH (pacTeHUs, )KHUBOTHBIE, TPUOBI)
U KJIETOYHbIE BKJIFOUEHUs (KpaxMall, KapOTHHOMIbI,
XJIOPOILIACTBI, XPOMOILIACTHI)»
[TpakTryeckoe 3anstue. [IpencraBienue yCTHbIX
COOOIIIEHNH C Mpe3eHTaluel, MOArOTOBIEHHBIX 110
MEPEYHIO UCTOYHUKOB, PEKOMEHI0BaHHBIX
IpenoaaBaTenemM
OK 01 CtpyKTypHO- @pOHTAIBHBIN ONPOC
OK 02 (byHKLINOHATIBHBIE Pazpabotka rioccapus
(bakTopbl Pemenue 3aa4 Ha onpezeneHue
HaCJIEICTBEHHOCTU MIOCJIE0BATEIBHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT
B HOpPME U B Clly4yae U3MEHEHUs
nocienosareabHocTy Hykieotnnos JJHK
OK 02 OOMeH BemecTB U OpOHTAIBHBIN ONIPOC
IpeBpalleHNe SHEPTUU B | 3aM0JIHEHUE CPAaBHUTEIbHON TaOIUIIbI
KIIETKE XapaKTepUCTHK TUIIOB OOMEHa BEIIECTB
OK 02 JKu3HEHHBI MK OO6cyx1eHre o BOmpocam JIEKIIUH
OK 04 KJIETKU. MuTto03. Melio3 PazpaboTka JeHTbl BpEMEHHU )KU3HEHHOTO IIUKIIA
Pa3nea 2. Ctpoenue u KonTtponsHas padora “CtpoeHue u GyHKIUN
(yHKIUM OpraHusMa opraHusma’”’
OK 02 CrpoeHue opranusma OnenuBaemas IUCKyCcCUs
OK 04 Pa3paboTka MeHTanbHON KapThl TKaHEH, OPraHoB
U CUCTEM OpraHOB OPTaHU3MOB (pacTeHHUs,
’KUBOTHBIE, YEJIOBEK) C KPATKOW XapaKTepUCTUKON
ux QyHKUINN
OK 02 @OpMBI pa3MHOKECHUS @pOHTAIBHBIN ONIPOC

OpPraHu3MOB

3anogHeHre TaOIHIIbI ¢ KPaTKOU
XapaKTepUCTHKON U TipuMepaMu hopm
Pa3MHOKEHHUS OPTaHU3MOB
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OK 02 OHTOreHe3 pacTeHUi, Pa3paboTka 1IeHThI BpeMEHH C XapaKTepHUCTUKOU
OK 04 JKUBOTHBIX U YEJIOBEKa ATANlOB OHTOI'€HE3a OTACIBHON IPYIIION )KUBOTHBIX
U YeJIOBEKa I10 MUKpPOrpyIam
Tect/onpoc
CocraBieHne )KU3HEHHBIX LIMKIIOB PACTEHUH 1O
otnenaM (MOXOBUAHbBIE, XBOIIEBHU/IHBIE,
HaroOpOTHUKOBUIHbIE, TOJIOCEMEHHBIE,
IIOKPBITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTHU Pa3pabotka rioccapus
OK 04 HaCJICJOBAHUSA OpoHTaTBHBIN OITPOC
Tect 1o Bompocam JIieKuuu
Pemienue 3a1a4 Ha onpe/eneHre BEpOSATHOCTH
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPU
MOHO-, I-, TOJIUTUOPUIHOM U aHATTU3UPYIOILEM
CKpEIIUBAHUU, COCTABJICHUE T€HOTUITNYECKUX
CXEM CKpeLIUBaHUs
OK 01 Cuennensoe Tecr
OK 02 HacJieJJoBaHKe MpU3HaKoB | Pa3zpaboTka rmoccapus
Pemenue 3aa4 Ha onpezesieHue BEpOSTHOCTU
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPH
CLICTUIEHHOM HAacJeI0BaHNHU, COCTaBJICHHE
FEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
OK 01 3aKOHOMEPHOCTH Tecr.
OK 02 U3MEHYUBOCTH Pemenne 3aa4 Ha onpeenenye Tuna MyTaluun
OK 04 IIPYU TIIepeiaye HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJIEHUE T€HOTUITHUYECKUX CXEM CKPELIUBaHUS
Paznen 3. Teopus Kontponbnas paborta “TeopeTrnueckue aclieKThI
IBOJIOL MU SBOJIFOIMH KU3HU Ha 3eMiie”
OK 02 Hcropus 3BOMOLMOHHOIO |PpOHTAIBHBIM ONIPOC
OK 04 yueHus. Mukposomonust |PazpaboTka riioccapusi TEpMUHOB
PazpaboTka JeHTbl BpEMEHU Pa3BUTHUS
HBOJIFOLIMOHHOTO YYEHHUS
OK 02 MakponsBonronus. OneHnBaemasi UCKYCCUS: HCIIOJIb30BAHNE
OK 04 Bo3nukHOBeHHE U apryMeHTOB, OMOJIOTHYECKOM TEPMUHOIOTHU U
pa3BUTHE )KU3HU HA 3eMiie |CUMBOJIMKH JUIsl I0Ka3aTelbCTBa POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIII
Pa3paboTka neHTHI BpeMEHH BOSHUKHOBEHHUS U
pa3BUTHUSA KU3HU Ha 3emiie
OK 02 IIpoucxoxnenue @pOHTAIBHBIN ONPOC
OK 04 yeJoBeKa — aHTpornoreHnes |Pa3paboTka JEHTbI BpEMEHU POUCXOXKICHUS
YyesoBeKa
Pa3nen 4. Ixoaorusa
OK 01 Okonoruyeckue pakTopsl | TecT 1Mo HKOIOru4eckuM (akTopam U cpeam
OK 02 Y CpEJbl )KU3HU KU3HU OPTaHU3MOB
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OK 07
OK 01 [Momynsimus, coobmectBa, |CocTaBleHHE CXEM KPYTrOBOPOTa BEILECTB,
OK 02 3KOCUCTEMBbI HCIIOJIb3Ysl MaTE€pUaIbl JICKIIUU
OK 07 Pelienue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJJaHuH 110 IEPEHOCY BELIECTBA U DHEPTUU B
HKOCHCTEMAaX C COCTaBIIEHUE TPOPUUECKUX Lenel 1
nupamMul OMOMacchl U SHEPTUU
OK 01 buocdepa - rnobanbHas  |OueHuBaeMas TUCKYCCHS
OK 02 skosiornueckas cucrema |[Tect
OK 07
OK 01 Bisinue antponorennsix |Tect
OK 02 ¢axTopoB Ha Ouocthepy  |[Ipakrmueckas padora “OTX0.BI MTPOU3BOACTBA”
OK 04
OK 07
OK 02 BinusiHue conuaiabHO- OueHuBaemasi JUCKyCCUs
OK 04 IKOJIOTHYECKUX (PakTOpOB |BrimonHeHHE 1a00paTOpHOI pabOThI Ha BEIOOD:
OK 07 Ha 3JI0POBbE UEJIOBEKA "YMcTBeHHas: pab0TOCIOCOOHOCTH",
"Bnusiare abnotryecknx (pakTOpOB Ha YEIIOBEKa
(HM3KHe U BBICOKHE TeMIeparypsl)"
Pa3nea S. bnosorus B 3amuTa Keica: peAcTaBlIeHUue pe3yIbTaToB
KM3HU pelieHus: KeWcoB (BBICTYIIEHUE C ITPE3EHTAINEH )
OK 01 buorexHonoruu B )xu3Hu |BbInonHeHue keiica Ha aHaIN3 HHGOPMAILUU O
OK 02 KaX10r'0 HAYYHBIX JIOCTHKEHUSAX B 00JACTH T€HETUUECKUX
OK 04 TEXHOJIOTUH, KJIETOYHOU UHKEHEPUH, TUIIEBBIX
OMOTEXHOJOTUH (10 rpynmnam), IpeacTaBIeHNE
pE3YJIBTATOB PEIICHUS KEWCOB
OK 01 buorexnonoruu B Beinonnenue kelica Ha aHamU3 UHPOPMALIUHU O
OK 02 IIPOMBIIUIEHHOCTH Pa3BUTUHU IPOMBIIUIEHHON OMOTEXHOIOTUH (110
OK 04 rpyImmnam), IpeAcTaBiIeHnue pe3yJbTaToB pPelIeHUs
KelcoB

4.2. KoHTpPO/1bHO-U3MePHUTe/IbHbIe MaTePUAaIbl BKJIKYAKOT:
4.2.1 OneHo4YHbIE CPEACTBA TEKYLIEr0 KOHTPOJIS 10 Aucuuninue «buosorus»

Texymuil KOHTPOJb pPE3yIbTATOB OOYYEHHS] MOXKHO OCYIIECTBISATH PAa3IUYHBIMU
METOAAMH U C MOMOUIBIO PA3JIMYHBIX OLICHOYHBIX cpeAcTB. Ilo nucuumuimae «buomorus» B
KauecTBE CPEJICTB TEKYIIEro KOHTPOJISI MPUMEHSIOTCA 3a1aHUs B TECTOBOM (hopme; TaOIHIIb;
BU3YyaJIM3allUsl TEOPETUYECKOr0 MaTepuana B (hoopMaTe JIEHThl BPEMEHH U MEHTAJbHBIX KapT;
pelieHne KecoB U JApyrue OLEeHOYHbIe Marepuaibl. Huke npuBenemM npumepsl HEKOTOPBIX
U3 HUX.

3adanus, HanpasnienHvle HA CUCMEMAMU3AYUI0 U 0000WeHIe meopemudecKol UHpopmayuu
1. 3amoaHeHue TAOIULBI
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Ha3zBaHnue TeMbI buonorus xax HayKa

OnuceBaTh METOJBbI UCCIICAOBAHUA HA MOJICKYJIIAPHOM U

Pe3yabTaTr 00yyeHus mo reme
KJIETOYHOM ypPOBHE

O01mme kKoMneTeHIMHA OK 02

@opMyJHPOBKA 3aJ]aHUsA: 3AII0JIHUTE TaOIuIly “Bkiaa ydeHbIX B pa3BUTHE OHOIOTHH,
yKa3aB y4eHOT0, BDEMEHHOM Mepruo/1 padoThl HA/I OTKPHITHEM H JalTe KPATKYIO
XapaKTePUCTHKY OTKPBITHS, UCIIONb3Yys MaTepUal JICKIHiA, yueOHUKA, UHbIE HCTOUHUKH
nHpOpMaIny.

Tabnuna — Bkiag yueHsIX B pa3BUTHE OHOJIOTHT

YueHblit Bpemennoii nepuos Kpatkas xapakrepucTtrka paboThl y4€HOTO

Kputepuu onieHUBaHUS 3a/1aHUS:

“5” - TaOJHIa BRIIOJIHEHA B ITIOJTHOM 00beMe

“4” - B X0/1€ 3aMOJTHEHUS TaOIUIBI MaTEepHall OTPAKEH HE MOJTHOCTHIO, UMEIOTCS
HE3HAYUTEJIbHEIC HETOYHOCTH, HEJOYEThI

“3” - B X0/1€ 3aMOJTHEHUS TaOIUIBI MaTepHall OTPAKEH HE MOJTHOCTHIO, UMEIOTCS
3HAYUTEILHBIE HETOYHOCTH, HEJOUYCTHI

“2” - tTabnuua otpaxkaer MeHee 50% MmarepHaia UM HE BBIIIOJHEHA

2. Pa3pa0oTka JIeHTbl BpeMeHH!

HasBanune teMbI OHTOreHe3 KUBOTHBIX U YEJIOBEKA

Pe3y.m>TaT Oﬁy'—leHI/Iﬂ o TeMe OnuceiBaTh CTaarn OHTOI'CHE3a JKXMBOTHBIX WM YCJIOBCKA

O0mue KOMNeTEHIUH OK 02, OK 04

®opMyJIMPOBKA 3aJaHUsI: CO3/1ANTE JICHTY BPEMEHH, OTPa’KAOILYIO 3TaIlbl
OHTOT€HE3a OT/AEIbHON IPYMIIbl )KUBOTHBIX WM YEJIOBEKa C KPAaTKON XapaKTePUCTUKOM.
Ha3zBanus craamii JOJKHBI OBITH PACIIONOKEHBI B XPOHOJIOTHUECKOM MOPSI/IKE, OCHAIIEHBI
KpaTKUM ONMHMCAHWEM OCHOBHBIX U3MEHEHUH, PUIIOKEHbI PUCYHKH. 3aJaH1E BBITIOIHSAETCS B
MauibIxX Tpynnax (3-4 yenoBeka)

3. Pa3paGoTka MeHTAJIbHOI KapThl

Ha3BaHnue Tembl Crpoenue opranuzma

OnuceIBaTh CTPOCHUC U B3aUMOCBA3b qacTen

PesynabTaT 00yueHus mo teme
MHOT'OKJIETOYHOT'O OpraHu3Ma

O0mue KOMIeTeHIHH OK 02, OK 04

@opMyJIMPOBKA 3a/IaHMSI: COCTAaBbTE MEHTAJIbHBIC KapThl MO KiIaccH(pHUKaAIIH
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TKaHEH, OPraHoOB M CHUCTEM OpraHoB. B kapTe oTpa3ute OCOOCHHOCTH CTPOEHUS, (HYHKIIHIi
00beKTOB. Bbl MoXkeTe 00beAUHATE OOBEKTHI 10 BBIMOIHAEMON (YHKLIMU WIH 110 CUCTEME
OpraHoB.

IIpu BBIOJHEHUH CTYIEHTBI paclpeiesioTcsa Ha Majible rpynisl (1o 2-3 4yenoBeka).
3amanue sBISETCs  NPOQECCHOHATBHO-OPHEHTUPOBAHHBIM. CTyIeHTHI, oOydarouiuecs
poQeCCUm/CrennaIbHOCTH CBA3aHHOW ¢ 00BbEKTOM mM3ydeHus ‘‘PacTeHus” pa3pabaTbiBarOT
MEHTQJIbHYI0 KapTy MO CTPOEHUIO OpPraHu3Ma pPacTeHHM (TpyNIbl MOXHO pa3[elHuTh I10
OTJeNaM pAacTEeHHI: MOXOBMJHBIC, IUIAYHOBUJIHBIE, XBOIIEBUIHbIC, NANOPOTHUKOBUIHBIE,
roJIOCEMEHHBIC, TIOKphIToceMeHHbIe). CTyneHThl, oOy4atonirecs mpodeccuu/creaabHOCTH
CBSI3aHHON ¢ 00beKkToM u3ydeHus ‘JKuBOTHbIE” pa3pabaThIBAlOT MEHTAIbHYIO KapTy IO
CTPOCHHIO OpraHu3Ma >HUBOTHBIX (IpyHIbl MOXKHO pa3feliuTh IO THIAM M KJaccam
KUBOTHBIX. THIBI: KUIIEYHOIIOJOCTHBIE, IUIOCKHE YEPBU, KPYIJIbIE YEPBHU, KOJIbYAThIE YEPBH,
MOJUTIOCKH, 4YJjeHHcTOHOrHe. Kiaccel: XpsmieBble pbHIObI, Jonacrenepsie pblObl, ampuoum,
IIPECMBIKAIOIUECS, HTHLBL, MJIEKOIIUTAIOLIHE). CryneHTsl, o0yyaroruecs
npodeccun/CnennaIbHOCTH CBSI3aHHOM C 00beKToM u3yueHus ‘“UenmoBek™ pa3zpabaThIBaIOT
MEHTAJIbHYIO KapTy [10 CTPOSHHIO OpraHu3Ma 4yejoBeKa.

[Ipu pa3zpaboTke peKOMEHyeM UCIIOJIb30BaTh UHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WIH APYroro HHCTPYMEHTA JJISl CO3JaHHUsI MEHTAJIbHBIX KapT.

[Ipumep yacTh MEHTAIILHON KApTHI:

CepaeYHO-COCYAMCTAR CUCTEMA

nuweson
HeayaOUYHO-KMLWEYHBIA TPAKT

KMLIEYHWK ABEHaLUATUNEPCTHAA KMWKa

Kputepuu onieHnBaHusI MEHTaTbHON KapThl:
«5» - 8-9 6an10B; «4» - 7 6a/10B; «3» - 5 6aJ10B

3 dan1a 2 dasna 1 6aan
Conepxanue | Mudopmanus Nudopmanus Nuadopmanms
IIPE/ICTaBJICHA B IIpE/ICTaBJIEHA, HO IIpeJICTaBICHA
MIOJIHOM 00beMe MMEIOTCS HETOYHOCTH YaCTUYHO
I'paduyeckoe | MHOrocTynenuaras MHorocrynenuaras [Ipocroii «raydok»
opopmieHue | Kapra ¢ J00aBICHHEM KapTa
KapThl KapTUHOK, 3HAKOB.
Hcnonb3oBanue
Pa3HbIX [[BETOB Ha
OIIPEEICHHBIX BETBSX.
Jlekcuko- Kapra He conepxut Kapra He conepxut Kapra conepxut Tak
rpaMMaTH4YeCcKO | OIIMOOK U ONeYaToOK rpyOBIX MHOT'O TPYOBIX
e oopmiieHue rpaMMaTHYeCKUX rpaMMaTHYEeCKUX
OIIMOOK MJIM OIICYATOK, | OIIMOOK U OICYATOK,
KOTOpBIE OBl OTBJIEKAJIM | YTO €€ COJepKaHUe
BHHUMaHUE YNUTATENS OT | TPYAHO
COJIepKaHus BOCIIPUHUMAETCS
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4. Pa3paboTka rioccapusi

Ha3BaHnue TeMbl OcCHOBHBIC TOHATUS TCHETUKH

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U

Pe3yabTaTr 00yyeHus mo reme
U3MCEHYUBOCTHU

O01mme kKoMneTeHMH OK 02

®opmMyMPOBKA 3aJaHUA: COCTABbTE IVIOCCAPUH C ONpeAeIeHUsIMU 110 TeMe ~“OCHOBHbIE
MOHSTHSI TEHETHKA”, UCII0JIb3Yys MaTepUaIbl JIEKIUHN, y4€OHUKHU, CIIOBAPH.
IIpumepHbIii IEpeYeHb TEPMHUHOB:

AnbTepHaTUBHBIE IPU3HAKU

AnnenpHbIC Te€HBI

HeannensHbIe TeHBI

JIOMUHAHTHBIN TPU3HAK

PeneccuBHbIN npu3HaK

['oMO3UTOTHBIN OpraHnu3M

I'eTepo3uroTHeI OpranusmM

I'enotun

denoTHI

JluruGpuiHoe CKpenuBaHue

Yucras TUHAS

I'ubpun

HacnengcrBeHHOCTD

M3MeHYnBOCTh

3aoanusn, nanpaenennvle Ha Popmuposanue unu NPOGEPKy 3HAHUI
1. DpOoHTAJIBHBIH ONIPOC

HasBaHnue TeMbl I/ICTOpI/IH 9BOJJIIONUOHHOTI'O YUCHUA

XapaKTepmoBaTL MPEANIOCHIIKH U IBUKYIITUE CUJIIbI

PesynbTaT 00yueHnus mo teme
BO3HUKHOBEHHUSI MHOI000pa3Hsi BUJIOB

O01mme KOMIETEHIIUH OK 02, OK 04

IIpumepHbIil IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY
KakoBbl cuiibHBIE U c1a0ble CTOPOHBI CUCTEMBI oprannueckoro mupa K. Jlunnes?
ChopmynupyiiTe OCHOBHBIE TTOJIOKEHHUS dBOTIONMOHHOM Teopuu XK. b. Jlamapka.
[lepeuncnure NpeANOCHIIKA BOSHUKHOBEHHS TapBUHU3MA
[lepeurcnuTe OCHOBHBIE MOJOKEHHSI CHHTETHIECKOM TEOPHH IBOJIIOIIHI

el A

Kpurepunn onenuBanus:

«5» - OTBET IOJIHBIN, PA3BEPHYTHIN

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

«2» - OTBET HEBEPHBIN WM OTCYTCTBYET
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2. [loagroroBka yCTHBIX CO00IIEHUI ¢ IPe3eHTanel
Ha3Banue TeMbl ['eneruka yenoBeka
Pe3yabTaT 00yueHus OnuceIBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U U3MEHUYHUBOCTH
10 TEME OHpe,[[e.HSITb BO3MOXHOC BOSHUKHOBCHUC HACJICACTBCHHBIX NPU3HAKOB
O01mme kKoMIeTeHI A OK 01, OK 02

D opMyIUPOBKA 3aJaHUsI: TIOATOTOBLTE YCTHOE COOOIICHHUE U MPE3CHTAIIUIO 00 OHOM
HACJICJICTBEHHOM 3a00JIeBaHUH U3 IepeuHs. PaboTa BeIOIHAETCS B Tapax. B cTpykType
COOOIIIEHHUS U MPE3CHTAIMH HEOOXOAUMO OTPa3UTh:
1. Haspanue 3a00eBaHus
2. Tunuzanus 3a0o0yeBa”Hus
a. A) reHoMHOE / TeHHOE / TOJIUTeHHOE / XPOMOCOMHOE
b. B) ayToCOMHO-IOMUHAHTHOE / AyTOCOMHO-PEIIECCUBHOE / CIIETUIEHHOE C
I10JIOM
CymHoCTh MyTanuu (Ha KJICTOYHOM YPOBHE)
Kimandeckue nmposiBiieHus 3a00JIeBaHUs
YacroTa BCTpeUaeMOCTH
Jnarnoctuka
Hcrounnku nHpOpMaIuu.

No o ko

IIpumepHBIii IepeYeHb HACTEACTBEHHBIX 3200/ 1¢BAHUIT Ye10BeKa
Cunapom DHreiabMaHa
MyxkoBucuu103
Cunnpom Iupcona
Cunnpowm Jlayna,

Cunnpom Knaitngensrepa,
Cunnpom lepemesckoro-
Tepnepa,

Cungpom DaBaprca,

CHHAPOM «KOIIAYbEro KPUKa»

. CepnoBUIHOKJIETOYHASI AHEMUS
10. Hetipopubpomaros

11. TanbTOHM3M

12. Temodwmnus

13. denunnkeToHypus

ocoarwNE

© o~
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Yek-JIMCT AJI51 OL[EHKH NMpe3eHTalnu
OreHUTE MPE3ESHTAIUIO 110 CIICYIOIIUM KPUTCPUSIM:
DJIEMEHTBI COJEPKAHUS Hannuue | OtcyrcTBHE
1. TuTynbHBIN Craiia
1.1 Ha3zsanue 3aboneBanus
1.2 | CBenenus 00 aBTOpax
2. Jlana moJiHast TUIM3aLys 3a001CBaHUs
3. [Toka3aHa CyIIHOCTh MyTallUU
4, OnrcaHbl KIIMHAYECKKE MTPOSIBIICHUS 3a00JIeBaHUs
5. Yka3zaHa 4acTOTa BCTPEYACMOCTh
6. Omnucana JUarHoCTHKA
7. Yka3zaHbl HCTOYHUKH MHPOPMAITH
8. Co0bmroieHne eTMHOTrO CTUJISI TPE3CHTAIUH
9. Martepuan ObUT HHTEpECeH
10 Matepuan OblI 0JIE3€H
IIIkajia nepeBoja 6a/1JI0B B OTMETKY
12-11 6am10B - «5»
10 - 8 6amnoB - «4»
7-6 0aIUIOB -<«3»

Memnee 6 6ayIOB WM OTCYTCTBHE PAOOTHI - «2»

I[OHOJIHHTG.]II)HBIC CBCACHUSA NJIA NpenoaaBaTeisi.
B nemnsax n30eKaHNe IMOBTOPCHUA TEM npeseHTauHﬁ, npenoaaBaTeyIro pPCKOMCHAYCTCS
pacupeaACIMTb KOHKPETHBIC TEMBI CPCAU I'PYIIIT YHaAIIUXCA.

3. OueHnBaemasi JUCKYCCHUSI

Ha3zBanmue

TEMBbI BI/IOC(i)Cpa - rmo0anbHas YKOJIOTHYeCcKas CHCTeMa

Pe3yabrar
TEeMe

o0ydeHus mo | OnKCHIBaThH CBSA3b MEXKAY OPraHU3MOM U CPEIOH ero oOuTaHus
Y cTaHaBIMBATE CBSI3b MEXKIY CTPYKTypamu Ouochepbl

O01Me KOMIETeH MU

OK 01, OK 02, OK 07

IIpuMepHBbIH NepedYeHb BONPOCOB K OLEHUBAEMOM AUCKYCCHU
1. I'moGanbHoe noreruieHre: Mug WK peasbHOCTh? YTO BaM U3BECTHO O TaHHOM SIBJIEHUU?
Kakue ¢akThl CyI1ecTBOBaHUS WIN OTCYTCTBHS IN100aJIBHOTO MOTETJICHUS BaM
W3BECTHBI?
2. OObsicHUTE, KakHe (PaKTOPBl OTPAHUUYMBAIOT PACIIPOCTPAHEHHUE KU3HU B aTMochepe,
mutocdepe, ruapochepe.

~w

Kak M0OXHO 0XapakTepHr30BaTh HCTOPUIECKUE H3MEHEHHsI POJIK YelloBeKa B buochepe?
B uém cocTout ieHHOCTH 0XpaHbl OropazHooOpasus? UTo MpUBOIUT K COKPAIICHUIO

O6uonornyeckoro paznoodpaszus? [loueMy /i yeaoBedecTBa BaXKHO HE IOMYCTHTh
o0enHeHus: OnopasHoobpazus’?

Kpurepun onieHuBanus:
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«5» — AKTHBHOE y4acTHE€ B JHMCKYCCUHU. BbICKa3blBaHHE COOTBETCTBYET 3aJaHHON TeMe,
XapakTepU3yeTcss  BBICOKOW  MH(POPMATUBHOCTBIO M OPUTMHAIBHOCTBIO,  apTyMEHTHI
HOJKPEIJIeHbl YOeAUTEIbHBIMU IPUMEPAMHU.

«4» - JlocTaTO4uHO aKTUBHOE Y4acTHE B IUCKYycCUH. JloMyCcKaeTcsl HE3HAUYUTEIbHOE OTKIOHEHUE
OT Te€MBbl JUCKYCCUM. BbICKa3bIBaHNE HOCHUT OTYACTH TPUBUAJIBHBIN, TIOBEPXHOCTHBIN XapaKTep.
He Bce apryMeHThI NOAKpENIEHbl IPUMEPAMHU.

«3» — IlaccuBHOEe yuyacTMe€ B JAMCKYCCUM. DBpICKa3plBaHME XapaKTEpU3YETCsl HHU3KON
UH(POPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTPAXKAET MOJHOTO MOHWMAHHS TEMbI JMCKYCCHH.
ApryMeHTsl CQOpMYIUPOBaHbl a0CTPakTHO. [IpuMepbI OTCYTCTBYIOT.

«2» - IlaccuBHOe yuacTue B AMCKyccuUU. BbICKa3blBaHME HE COOTBETCTBYET 3a/JaHHON TeMe,
OTCYTCTBYIOT apIr'yMEHTHI B M0JIb3Yy KaKOH-T1M00 TOUKU 3pEHHUS.

JlonoJIHUTeIbHBIE CBeJleHH s /IJISl IPenoiaBaTeJis.

Juckyccuio MoJiepupyeT mpernoiaBaresib. B Hauane 1ucKyccuu OH 3a/1aeT CIylaTensim
HECKOJIBKO KITFOUEBBIX OCTPBIX BOMPOCOB, MOOYKasi MX BCTYNUTh B 00cyxeHue. [Janee
MOCTEIIEHHO B X0JI¢ JIMCKYCCUU 00CYKIAFOTCS BCE MIOCTABICHHBIE BOIIPOCHI, YIaCTHUKH
BBICKA3bIBAIOT CBOE MHEHUE.

4. O0cy:x1eHue 10 BONPOCaM JeKIHNHU

Ha3zBanue TeMsbl JKu3HenHBIN UK KI1eTKH. MuTo3. Meiio3
Pe3yabTaT 00yueHnus no reme XapakTepu30BaTh KU3HCHHBIN ITUKIT KIIETKH
O01mMe KoMIEeTEeHITHH OK 02, OK 04

IIpumepHBbIii IepeyeHb BONPOCOB IS 00CYAKIEHUS
Kaxue usmeHeHus B KJIETKe NPEAIIECTBYIOT JEIECHUIO?
Oxapakrepu3yiite (a3bl MUTO3a U KPaTKO PACCKa)XHTe, KaK MPOUCXOUT 3TOT MPOIIECC.
B yem 3akimodaercst OMoJ0oruuecKoe 3HaYeHne MUTO3a?
UYem Mel03 OTaMYaeTCcst OT MUTO3a?
B yem 3akimodaercst Onojoruueckoe 3HadeHue Meo3a?

agrwbdE

5. Tect

Ha3zBanue reMbl B3aumoneiicTsue reHoB

OnuceIBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTHU U
U3MCHYNBOCTH
Pe3y.m>TaT Oﬁy‘IeHI/Iﬂ Imo TeMe OHpCIICHHTL BCPOATHOCTH BOBHUKHOBCHUA
HACJICACTBCHHBIX ITPHU3HAKOB IIPHU Pa3JIMYHBIX
B3aHUMOJCHCTBUIX I'€HOB

OO0ue KoMNeTeHIUU OK 01, OK 02

IIpumep TecToBOrO 321aHUA
1. K B3auMopaeHCTBUAM aIeNbHbBIX T€HOB HE OTHOCST:
1) smucras, moaumMepuo, MoIu(pUITUpYyIOIIee JEHCTBHE TEHOB
2) Koomepanuo, MHOKECTBEHHBIN aJIJIEIN3M
3) cBepXJOMUHUPOBAHHUE, KOMILUIEMEHTAPHOCTh

27



@rEOY BO
s
(11
N
ey

PIYTHUC

DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 28

pabor:

4) KOZIOMHUHHUPOBAHUE, IPOMEKYTOUHOE JOMUHUPOBAHNE

[IposiBiieHne y TeTepO3UroT MPHU3HAKOB, JECTCPMUHHPYEMBIX JBYMs aJICISIMHU
HaOJIr01aeTCs pU:

1) cBepX1OMUHUPOBaHUH

2) smmcrase

3) KOJJOMHUHUPOBaHUHU

4) omumepun

HacnenoBanue 4eTBepTOi rpynibl KPOBH OTHOCST K TUITY B3aUMOJICHCTBUSA:

1) KOIOMUHUPOBaHHE

2) cBEpXIOMUHHUPOBAHUE

3) nonHOEe JOMUHUPOBAHUE

4) NpoMexXyTO4YHOE IOMUHUPOBAHUE

HacnenoBanue MMHIIMIUIOBOW OKPAaCKU y KPOJMKOB KOHTPOJIUPYETCS TPeMs ajlIesIsIMu:
A,a u ah. Kaxxnast oco0b SIBIISIETCSI HOCUTEJIEM TOJIBKO ABYX M3 HUX. DTO IpUMeEp:

1) KOMIIJIEeMEHTapHOCTH

2) koomnepauuu

3) MHO>XKECTBEHHOT'O aJuIeIn3Ma

4) nonumepuu

[losiBneHre HOBOOOpPA30BaHMM MNP COBMECTHOM JI€HCTBMM JIBYX JOMHHAHTHBIX
HEAJUICJbHBIX TEHOB, KOTJAa B TOMO3UIOTHOM WJIH B TETEPO3UTOTHOM COCTOSHHH
pa3BUBAETCS HOBBIM MPU3HAK, HAOIIOJAETCS TIPU:

1) KoMIIEMEHTapHOCTH

2) KooIepanuu

3) NOJTHOM JOMUHHUPOBAHUU

4) neificTBUM reHOB-MOAN(PUKATOPOB

Ecnu omuH TOMHHAHTHBIN T€H TOJABIISET JACHCTBUE JPYroro JOMHUHAHTHOTO T'eHa, TO -
3TO MpUMep:

1) peuieccuBHOTO 3MKCTa3a

2) nonuMepuu

3) TOMHUHAHTHOTO MHUCTa3a

4) MHOXECTBEHHOI'O aJlIeTu3Ma

3aoanus, nanpasenennsvle Ha Gopmuposanue ymenuil u Ha6blK0G
JlabopaTopnasi padora
[Tpy u3ydyenun AucuUIUIMHBL “Brosiorus™ mpeaycMOTpEeHO BBITOJHEHHE Ja00paTOPHBIX

Tema 1.2. CTpykTypHO-(QYHKIMOHAJIbHAs OpraHu3anms kJerok: JlaGopaTopHas

pabota «CTpoeHue KIeTKH (pacTeHus, )KMBOTHbIE, TPUObI) U KJIETOYHBIE BKIIIOUEHUS (Kpaxmall,
KapOTHHOM/IbI, XJIOPOILIACTBI, XPOMOILIACTBI)»;

Tema 4.5. Biansinue couMajbHO-IKOJIOTHYeCKUX (PAKTOPOB Ha 310POBbe YeJlOBeKa:

JlaboparopHass pabota Ha BBIOOP: «YMCTBEeHHas pabOTOCMOCOOHOCTh» unn «BrusHue
abnoTuyecknx (PakTOpPOB Ha YeJoBeKa (HU3KHE U BHICOKUE TEMIIEPATYyPhl)»

[Tpumep nmabopatopHOii pabOTHI
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Ha3Banue Tembl CtpyKTypHO-(YHKIIMOHATIbHAS OPraHU3AIIHsl KIETOK

Pe3yabTar 00y4yeHusi mo reme

Pa3nnuath cymiecTBeHHbIE IPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB pa3HbIX LIAPCTB )KUBOH MPUPO/IBI
[IpoBoauTh HaOMIOAEHNE KIETOYHBIX CTPYKTYP U UX
W3MEHEHUH C TOMOIIbI0 MUKPOCKOIIA

O01IMe KOMIETeHNHU

OK 01, OK 02, OK 04

JlaGopaTopHas padora «CTpoeHHE paCTUTEILHOM, )KUBOTHOM, TPUOHOMN KICTKM

eJIb PabOThI: 3aKPETUTH YMEHHE TOTOBUTH MUKPOTIPENapaThl U PacCMaTpUBaTh UX O]
MHUKPOCKOIIOM, HaXOJAUTh OCOOCHHOCTH CTPOECHHUS KIETOK Pa3IMUHbIX OPraHU3MOB, CPaBHUBATh

UX MEXKITY COOOI.

1.Borrpoch! a1t jonycka K Ha6ODaTODHOﬁ pa60Te.

1. Ha30BUTE OCHOBHBIE YaCTH MHUKPOCKOIIA M ONUIIATE UX (DYHKIIUH.
2. Yto Takoe npeaMeTHOE U MMOKPOBHOE cTekiia? J[jist yero oHu HY>KHBbI?
3. Ilepeunciure OCHOBHBIE ITpaBuiia PA0OOTHI C MUKPOCKOIIOM.

2.IIpoBeacHNE OBITOB

O06opyioBaHue U 1OCy/a

Matepuaibl U peakTHUBbI

1. MukpockoIbl

1.Boga

2. Hpe,I[MCTHBIe H ITOKPOBHBIC CTCKJIA

2. Pa3BenieHHBIE B BOJIC IPOXIKH

3. CTexIsIHHBIE TAJIOYKHU

3. JIyk peruatsrit

4. CtakaHbl

5. @uibTpoBanibHas Oymara (cayiderka)

6. CTeprIIBbHBIN INIATENb

AJNTOPUTM TIPOBEICHHS pabOTHI

Bonpocs! u 3aganus

e 1. U3y4eHue cTpOCHHS PACTUTEIbHOM
KJIETKH
1.1. CHATB C BHYTpEHHEN IOBEPXHOCTH MACUCTON
YelllyHu JTyKOBHIIbI TOHKYIO IIJICHKY — 3MHUIEPMY;
e 1.2. [TomecTuTh KycOUu€K SMUAECPMBI HA
IIPEIMETHOE CTEKJIO B KAILIIO BOJBL;
e 1.3. HakpbITh OOBEKT HOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpETH KJIETKH SIUIAEPMBI IO
Pa3IMYHbBIM YBEJIMUYEHHEM MUKPOCKOIIA

Onpenenure popmy KIETOK,

Haiinure sapo, Bakyosu, 000JI04YKy
KIIETKHU.

3apucyiTe HECKOIBKO KIETOK
SMUAEPMBI, 0003HAYNB HA PUCYHKE:
LUTOIIa3MY, PO, BaKyOJIH,
000JI0UKY KIIETKH

2. U3yuyeHne CTPOCHHUS JKUBOTHOM KJIETKH
2.1. IlpoBecTu CTEPUIBLHBIM IIIATENIEM C JIETKUM
HOKUMOM IO HEOY MJIH 110 JIECHAM;

2.2. HaHecTu KanenbKy CIFOHBI HA ITPEAMETHOE
CTEKJIO Y HAKPBITH €€ TIOKPOBHBIM CTEKIJIOM;

2.3. PaccMmoTpeTh npenapat npu 001b110M
YBEITUYEHUH C IPUKPBITON Anadparmoit
KOHJIEHCATOopA.

PaccMmoTpuTe Ha KOHUMKE IIMATeNs B
KaneJabKe CIIIOHBI CIYIIEHHBIE KIIETKU
AIUTEIUS

PaccmoTpuTe Ha npenapare OTAeIbHbIE
KPYIHBIE IJIOCKUE KJIETKU HEMPaBUIbHOM
¢dbopmbl. bombIas 4acTh KIETOK MEPTBBIE,
[IO3TOMY B HUX XOPOILO 3aMETHO SIPO.

3apucyiiTe HECKOIBKO KIETOK,
0003HaYbTE SJIPO U IIUTOILIA3MY.
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3. M3yueHue CTPOCHUS KJIETKH JAPOAKel

(rpudnbI) ee popMy U OTIEIBHBIC YACTH.
3.1. [ToMecTUTh CTEKISTHHOW MAJIOYKOW KaIlITo 3apucyiiTe HeCKOJIbKO KJIETOK, CAeIanTe
pacTBopa ¢ JpOoAOKaMU Ha IIPEIMETHOE CTEKIIO; MOATHCH.

3.2. HakppITh €€ MOKpOBHBIM cTekJIOM. Eciu ecThb
W3JIALIKY KUJIKOCTH, YIAJIUTE €€ C MOMOUIBIO
dbunbTpoBaNbHOM Oymaru (candeTkn);

3.3. PaccmoTpeTs mpenapar 1noj MUKpOCKOIIOM

Haiiaure npoxokeByro KIETKY, pacCMOTPETh

Hrorosasi KOHTPOJIbHAs YaCTh JIA00PATOPHOIi padoThl (BBINOJHUTH NMMCHLMEHHO):

1. W3 kakux OCHOBHBIX 4acCTei cOCTOMT Jr00as KieTka?

2. UYro obmiero nMeeTcst B CTPOCHUU PACTUTEIBHOM U )KMBOTHOM KJIETOK?

3. Yem pa3nuyaroTcs 3TH KIETKH?

4. YeM 00OBSACHUTH, UTO, OYJyUH YCTPOEHHBIMHU IO €AUHOMY ILIaHY, KJIETKH BECbMa
pa3Ho0Opa3Hbl 10 popme U pazMepam?

2. [IpakTHKO-OPHEHTHPOBAHHbIE PACUYeTHBIE 3a1aHUS

Ha3Banune remMbl

[Tomynsimust, cooO1IECTBA, IKOCUCTEMBI

Pe3yabTaT 00y4yeHus no
TeMe

OnuceIBaTh CBSA3b MEX/y OPIaHU3MOM U CPEAOoi ero OOuTaHus
Y cTaHaBIMBaTh CBSA3b CTPYKTYPBI U CBOMCTB 9KOCHCTEM

O01mue KOMIEeTEeHITHH

OK 01, OK 02, OK 07

Hazpanue 3ananus: PenieHne mpakTHKO-OPHUEHTHPOBAHHBIX PACUETHBIX 3aJaHMM 110 IIEPEHOCY
BELIECTBA U SHEPTUU B IKOCHCTEMAX C COCTaBJIEHUE TPOPUUECKUX Lenel u mupaMui 6MoMacchl

Xox paboTsl
1.BeimonHuTe TECT:
1. PeqyueHnTsr:

U DHCPIrun

a) 3aracarT SHEPruio, 00pa3yst OpraHUYeCKHe BeIeCTBa
0) pa3pylIaroT MEPTBBIE OCTATKH PACTEHUN U KUBOTHBIX
B) MUTAIOTCSI TOJIBKO KUBBIMU PACTEHUSIMU
F) HCIIOJIB3YIOT B MUY TOJIBKO JKUBOTHBIX

2. IlpoayueHTsr:

a) CHHTE3UPYIOT OPraHUYECKHE BEIECTBA U3 HEOPTAHUIECKUX
0) pa3nararoT MepTBbIE OCTATKU PACTEHUN U JKUBOTHBIX

B) TUTAIOTCSI TOJBKO KUBBIMH PACTCHUSIMHU

T') UCIIOJIB3YIOT B MHUIILY TOJIBKO >KUBOTHBIX

3. HCpBI/IqHLIC KOHCYMCHTBI:

a) MPOM3BOIAT OPTAaHUYECKHE BEMIECTBA U3 HEOPTaHUUECKHUX
0) pa3nararoT MepTBbIE OCTATKU PACTEHUHN U JKUBOTHBIX

B) TUTAIOTCSI JKUBBIMH WJIA CYXUMH PACTEHUSIMH

T') UCIIOJIB3YIOT B MUIILY )KUBBIX U MEPTBBIX JKUBOTHBIX

4. IInecHeBbI€ TpUOBI:

a) peAyLEHTHI
0) MPOAYIIEHTHI

30




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

CMK
PIYTUC

Aucm 31

B) IEPBUYHBIC KOHCYMEHTHI

I') BTOPUYHBIE KOHCYMEHTHI

5. KoMapoB OTHOCHT K:

a) IpoyLIeHTaM

0) peayueHTam

B) KOHCyMEHTaM 1To nopsjika

I') KOHCYMEHTaM 210 MopsaKa

2. Ilonp3ysick MpuMepaMu, PEIIUTh NMPEIIOKEHHBIC 3a1aUn

1. Onpenenurte, KaKyr0 MacCy paCTCHH COXpPaHUT OT MOEAAHMS TYCEHUIIAMU T1apa
CUHMUII 1Y BbIKapMJIMBaHUU 4 NTeHLOB. Bec ogHoro nrexna 5 rpamma.

2.2. Kakas macca pacTeHHI He0O0X01MMa JJisl CYIIECTBOBAHUS JTUCHI Maccoi 12Kr,
u3 KoTopsix 60% — Boga?

2. Kakas momaas HeoOXoaumMa Juis CyliecTBOBaHus aenbhuna maccoit 120kr, u3
KoTopbix 70% — Boja, €ciu MpOyKTUBHOCTH OnotieHo3a 1kB.M Mopst 400r cyxoit
Ouomaccsl B roa?

3. Onpenenure, CKOIBKO BOJIKOB MOKET MPOKOPMUTHCS HA MPOTSHKEHUH T0J1a Ha
momaau 200000 M2 (mpousBoauTenbHOCTh 1 M2 coctaBiseT 300 r), eciim macca 1
Bosika 60 kr. CKOJIBKO 3aH1IeB MPU ITOM OyJIET ChEJEHO, €CIIU Macca 3aiia 4 Kr.
[Tpumeps penieHus 3a1a4

1. Onpenenure, Kakyro Maccy pacTeHUI COXPAHUT OT MOEAaHMsI T'YCEHUIaMu T1apa
CHHHUII ITPU BBIKAPMJIMBAHUU 5 MTeHIOB. Bec oqHoro nrenna 3 rpamma.

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

CocTaBuM 1€ TUTAHUS:

pacTeHus — TYCEHHUIIBI — CHHUIIBI

CormnacHo nmpaBuily 3KOJIOTHYECKON MUPAMUJIbl — HA KaXKJIOM MPEIbIAYIIEM
TPOPUIECKOM YPOBHE KOJTUUECTBO OMOMACCHI U SHEPTHH, KOTOPBIE 3aMacaroTcs
OpraHU3MaMHU 3a eIMHUILY BpeMeHH, OOJIbIIIe YeM Ha mocienyromeM ~ B 10

pas. Orcroza:

pacTeHusi — IyCEHUILbl — CHHULIBI

1500r 150r 151

OTBeT: mapa CMHUII, BRIKAPMIIMBAst CBOMX MTEHIOB, coxpaHseT 1500 r pacTteHuil.
2. Kakast macca pacTteHuii He0OX0ouMa ISl CYIIIECTBOBAHUS JIUCHI, MACCOM 8§ KT, U3
kotopbix 70% Bona?

Pemenne

Omnpenensiem cyxyto maccy Juchel: 8 kr — 100%

X KI — 30% x=8%30:100=2,4 xr

X =24 kr

CocTaBHUM IIEeTTh TMTAHUA:

pacTeHus — 3ailbl — Juca

CoriacHo paBUTy SKOJOTUUECKON MMUPAMU/IBI:

pacTeHus — 3ailbl — Juca

240xr 24kr 2,4KT

OTBeT: Macca pacTeHuii, HeoOXouMast sl CYIIeCTBOBaHUS JTUCHI paBHA 240 KT

3. Kakas mimommaap 6uoreHo3a MOKeT TPOKOPMHUTH OJIHY 0COOb IMOCIETHETO 3BEHa
B I[€NTU MIUTAHUS: TJIAHKTOH — pbi0a — TroNeHb. Cyxas bruomacca miaHKToHa ¢ 1

M2 coctaiset 600 r B roa. Macca tronens — 300 kr, u3 kotopseix 60% cocraBiser
BOJA.

Pemrenne
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Onpenensem cyxyro maccy Trosens: 300 kr — 100%

X kT — 40%

x =120 kr

CocTtaBuM 11€Nb MTUTAHUS:

IJIAHKTOH — phI0a — TIOJICHB

CoriacHo nmpaBuily 3KOJOTUYECKON MUPAMU/IBI:

IJIAHKTOH — phI0a — TIOJICHB

12000xr 1200kr 120xr

OrnpezernsieM Iomaab JaHHOTO OMOIIEHO03a, €CJIM U3BECTHO, UYTO cyXas Ormomacca
mraHkToHa ¢ 1 kB.M cocrtasisier 600r = 0,6kr.

1 M2 —0,6 kr

X M2 — 12000 kr njga"HKToHAa

x =20000 M2 =2 ra

OtBeT: mIomaas OMoIeHo3a 2 ra.

4. OnpenenuTe, CKOJIBKO JINC MOKET MPOKOPMUTHLCS HA MIPOTSHKCHHUH rojia Ha
wiomaau 100000 M2 (mpousBoautenbHOCcTh 1 M2 coctasnsier 300 r), eciu Macca 1
mucel 12 kr. CKoJIbKO 3aiilieB MPH 3TOM OyJeT CheeHO, €CIIU Macca 3aiiia 3 Kr.
Pemecune:

A) CocTaBuM 1eTb TUTAHUS:

pacTeHus — 3aipl — Juca

CornacHo MpaBUILy 9KOJIOTUYECKON MUPAMHUIBI:

pacTeHus — 3aipl — Juca

1200kr 120%r 12KT

b) Omnpenensiem miomniaabp 1aHHOTO OMOIIEHO3a, €CIIA U3BECTHO, YTO
npou3BOAUTENBHOCTD ¢ 1 M2 cocTaBnser 300r = 0,3kr.

1 M2 —0,3 kr
x M2 — 1200 kr mraakrona x=1%1200:0,3=4000m2
x =4000 m2

B) Onpenensem konudectBo nuc Ha momaan 100000m2

1 nmuca — 4000m2

X muc - 100000m2 x= 1*10000:4000=25 nwuc

I') OnpenensieM KOJIMYECTBO ChECHHBIX 3al1IeB

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

A Ha 25 nuc npuxoautcs 25*40=1000 3aiines.

Otset: Ha nmnomaau 100000 M2 Ha NpOTSHKEHUU TOAAQ MOXKET TPOKOPMUTHCS 25
auc. Ipu atom 6yzner ceeneno 1000 3aiines.

3.BBIBOZ — 3TO OTBET Ha MOCTABICHHYIO 1T

3. Peurenue 3agau4

Ha3BaHue TeMBbl 3aKOHOMepHOCTI/I HaCJICa0BaHuA

OnuceBaTh 3aKOHOMCPHOCTH HACICACTBEHHOCTU U USMCHYUBOCTHU

PesynabraTt 00yuenus
OnpenensiTb BEpOSITHOCT BOSHUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB

10 TemMe

MIPH MOHO-, IU-, TOJUTUOPUTHOM U aHAIM3HPYIOIIEM CKpPEIIMBaHUH
O0mme OK 02, OK 04
KOMIIETEHIIUH
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@opMyIupoOBKa 3a/1aHUs: PEIINTE 3a7]a4l, COCTAaBUB CXEMbI CKPEILMBAHUS
3amaHue sBIAETCS NPOQPECCHOHATbHO-OPUEHTUPOBAHHBIM. 3ajaud Jjs CTYACHTOB
o0UPArOTCS B COOTBETCTBUH ¢ 00BbEKTOM M3ydeHus “‘Pacrenus’, “JKusorHble” nim “Yemnosek™.
ITpumep 3amau U1t CTyA€HTOB, oOyuaromuecs npodpeccun/crnenuaibHOCTH CBA3aHHON ¢
00BexkTOM u3yueHus “Yenosek:
3agaua 1. ¥V 4yenoBeka anbOMHU3M M CIIOCOOHOCTh NMPEUMYILECTBEHHO BIAJETh JICBOU
PYKOI — pelieCCUBHBIE NIPU3HAKH, HaCJEAYoluecss He3aBUCUMO. KakoBbl T€HOTUIIBI poUTENEH
C HOpMaJlbHOW NUIMEHTAalMed M BIAJACIOLIMX IPABOM PYKOM, €CciaM y HUX POAMIICS peOEHOK
anbOMHOC U neBma?
3anaya 2. Y yesnoBeka IpaBOPYKOCTb JTOMUHHUPYET HaJl JIEBOPYKOCTBIO, Kaperia3ocTh HaJ
roiy0oria3octbio. ['osybornasblil mpasilia KEHWICS Ha Kaperia3oi mpasuie. Y HUX pOAUIIOCH
JBO€ JeTedl — Kaperjasplii jeBmia M roiayOornassiii mpasmia. OT BTOpoOro Opaka 3TOro e
MY>KYHHBl C Kaperjga3od IpaBIIOM pPOAWIOCH JEBATh KaperiasblX JeTei, OKa3aBIIMXCs
npaBuiamMu. OnpenenuTb TeHOTUIIBI MYKUMHBI M 00€UX KEHILHH.
3anaua 3. Y Ileru u Camu kapue riasa, a y ux cectpsl Mamu — roinyosie. Mama 3tux
nereil romyoOornasas, XOTsS ee pPOAMTENM MMeNIM Kapue riasa. Kakoil mpusHak noMuHUpyeT?
Kakoii user rna3 y nanel? Hanummre reHOTUIIbI BCEX MEPEUUCICHHBIX JIULL.

Kpurepuu onenuBanus

“5” - BCe OTBETHI BEPHBI

“4” - nomymieHa oJiHa OIIKOKa

“3” - nomyuieHsl 2 OMIMOKH

“2” nonyieHsl 3 u 6osee omIMOOK WM paboTa HE BBIIOJIHEHA

4. Keiic Ha aHa1u3 nngopmauuu

Ha3Banue TemMbl buortexHonoruu B MeauIuHe U (hapmaruu
AHaJ'II/ISI/IPOBaTB OTUYCCKUEC aACIICKTHI COBpCMCHHI)IX
Pe3yabTaT 00yueHnus mo reme HCCIIEIOBAHUI B 001aCTH OMOTEXHOJIOTHUH U
TCHECTUYCCKUX TeXHOJ'IOFI/Iﬁ
O0mue KoMIeTeHIUU OK 01, OK 02, OK 04

Kelicbl HCTIONB3yIOTCA B KA4ECTBE OLICHOYHOI'O MEPOINPHUATHS B paszzeine 5 “buonorus B
JKU3HU, KOTOPBIN SBIIAETCS NMPUKIAAHBIM MOJYJIEM U COCTOMT W3 ABYX uacTeil. Tema 5.17
“BHOTEXHOJIOTUN B JKU3HH KaXKJOT0” M3Yy4alOTCS HE3aBHCUMO OT Mpodeccuii/crennaibHOCTen
oOyJaromuxcsi, TemMa 2 sBiseTcss NpodecCHOHATHHO HANpPaBICHHOW M TOAOUpAIOTCS B
3aBHCUMOCTH M PO(HECCHOHATLHON HAIIPaBIEHHOCTH.

[TpuBenem npumep keiica k Teme 5.2.1. “buoTtexHonornu B Meaunuue u papmanuu’

®opMyIUpOBKa 3a/1aHUsA:

buorexHomornss — KOMIIIEKCHAS HayKa, HallpaBJICHHAasd Ha IIO0JIYYCHHUE ICJICBOTO
IMPpOAYKTaA, C IIOMOIIBIO O01M000BEKTOB MI/IKpO6HOFO, PACTUTCIIBHOTO W JKUBOTHOI'O
IMPOUCXOKACHUS.

MC,Z[I/IL[I/IHCKaSI OMOTEXHOJIOTUS — 0oTpaciib, UCJb KOTOpOfI CO3aaHUC JUAarHOCTHYCCKHX,
HpO(l)I/IJ'IaKTI/I'-IeCKHX U Je4eOHBIX nmpemnaparoB, OHa H3Yy4acT BO3MOKXHOCTU HCIOJIb30BaHUA
MHUKPOOPTaHHU3MOB, IJid IOJYUCHUSA AMHUHOKHCIIOT, BUTAMHUHOB, (I)CpMCHTOB, aHTI/IGI/IOTI/IKOB,
OpTraHUYCCKUX KHCJIOT.
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Caxapublii 1uabeT — 310 3ab0eBaHre OOMEHa BEIECTB, IPU KOTOPOM B OpraHU3Me HE
XBaTaeT MHCYJIMHA, a B KPOBU MOBBIIIAETCA cojep:kanue caxapa. CopepkaHue caxapa B KpOBHU
HEO00XO0UMO ISl HOPMAJIbHOTO (YHKIIMOHUPOBAHUS KJIETOK. HCYIMH, KOTOPBIN BbIpabaThIBaeT
MOJDKEITYIOYHAST JKejie3a, O00CCIeunBaeT MPOHWKHOBEHHE TIUIFOKO3bI B KIIETKH, HO HWHOTIA
MPOUCXOIUT COOM BBIPAOOTKM MHCYJIMHA U KJIETKa HE MOJy4yaeT HEOoOXOAMMOro MUTAaHHS, a
caxap HakarIMBaeTCsl B KPOBU. DTO MPUBOJIUT K BOZHHUKHOBEHUIO CaxapHOro AuabeTa pa3HbIX
TUIIOB, OJIMH U3 KOTOPBIX SIBJISIETCS MHCYIMHO3aBUCUMBIM. [Ipy Takom Tumne caxapHoro auadera
3a00JIeBIINH TOJKEH BCIO )KU3Hb BBOJUTH Ce0€ MHBEKIIMH WHCYIIHHA.

[To mamabiM cratuctuku, B 2014 r. KommdyecTBO OONBHBIX caxapHbIM TUAOCTOB B
Poccwuiickoit denepaumu cocraBuno 387 miH 4denoBek. [lo HEKOTOPHIM JaHHBIM 3Ta HHUQpa
Ka)X]Iblil roJ] yBenuuuBaercs Ha 5%.

3aaHue: HaUAUTE U MPOAHATIU3UPYHTE Pa3IMYHbIE HCTOUHUKHY UHPOpMAIUK (HaydHas U
yueOHO-Hay4YHas JUTepaTypa, CpeACcTBa MaccoBoi mHpopMaluu, ceTb MIHTepHeT U Apyrue) mno
Teme Kkeiica. OTBEThTE Ha BOMPOC HAa OCHOBE HaiJeHHBIX MaHHbIX: C uyeM CBsi3aH POCT
3a00/IeBa€MOCTH  CaxapHbIM JMAa0ETOM Cpeau B3pOCIOrO0 HACENEHUS M OMOJIOKEHHUE
3aboneBanus?  Kakue mepsl mpodUIAKTHKK caxapHOro auadeTa MOXKHO peai30BaTh B
MOBCEIHEBHOM KHU3HU KaxxaoMy u3 Hac? Kak pa3BuBanoch Mpou3BOJCTBO MHCYIIMHA U C KAKUMU
ATUYECKUMU HOPMaMU TIPH 3TOM CTAIKHUBAIIUCH YUCHbIE?

[ToaroToBeTe YCTHOE COOOIIEHHE C TPE3EHTALNEH, B KOTOPOM HEOOXOMMO OTPA3UTh:

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

2. PacnpocTpaHeHHOCTh CaxapHOTO jauMabeTa Cpeau HAcelIeHHsT CBOETO PETrHoHa 3a
MOCIEAHUE TPH rojia, TPOAHAIU3UPOBAB HAyYHbIE MYyOIMKAIMU U CTATUCTUYECKYIO OTYETHOCTD
(B TOM uymcie oTyeThl ['ocyapcTBEHHOTO peecTpa caxapHoro nquadera);

3. PacmpocTpaHeHHOCTh caxapHOro nuadera cpeau HaceneHus Poccuiickoi deneparumn
3a TOCIEAHME TpU TroJa, NPOAHAIM3UPOBAB HAy4yHble NYOIMKAIMM W CTATUCTUYECKYIO
OTUYETHOCTH (B TOM YHCIIE OTUYETHI [ 0cyaapCcTBEHHOT0 peecTpa caxapHoro quabera);

4. TlpennosiaraeMble MPUYUHBI WU3MEHEHHUs 3a00JIEBAEMOCTH CaxapHbIM JUAOCTOM U X
000CHOBaHUE;

5. Bo3aMokHbIE TPOPUITAKTUUECKUE MEPOIPUSITHS;

4. MeTo/1bl TOTY4YEeHUS UHCYNHA,;

5. Otpa3ure 3TUYECKHE ACMEKThl MCIOJIb30BaHUS OMOTEXHOJOTUH IpPU NPOU3BOJICTBE
WHCYJIMHA.

Jlnst co3anus KaueCTBEHHOM Mpe3eHTaIllui He00X0AUMO COOII0IATh Psiji TpeOOBaHMI:

OO0mue 1. TlpesenTanus q0JDKHA HAYMHATHCS C TUTYJIBHOTO Ciaiiia, re

TpeGoBaHUS yKa3bIBaeTCs TeMa, CBEZCHUS 00 aBTOpE U T.II.

2. Ha cnaiinax HeoOX0AMMO pa3MenaTh TOJIBKO TE3HUCHI, KITFOUEBhIC CIIOBA,

rpaduueckue MaTepuanbl (CXeMbl, PUCYHKH, TaOIHIIbI, (POTO U T.IL.).

Wcnonb30BaTh eAUHBIN CTUIIE OPOPMIICHUS.

4. KonnuecTBO clai10B JOJKHO OBITh JOCTaTOYHBIM Ul PACKPBITHS TEMBI,
HO He Oosee 20-TH.

.

[pudTter 1. Cnengyer wuCHoNb30BaTh CTaHAAPTHBIC, IITUPOKO PaCHpPOCTPaHEHHBIE
mpud eI, Takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri
U ap.;

2. Pasmep mpudra 11 3arojJoBKOB — He MeHee 24, /g MHPOpPMAaLUU He
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MeHee 18.
3. He pexomenayercs HCIONB30BaTh pa3Hble TUIBI MPUGTOB B OIHOU
IIpC3CHTAllUN.

4. Jlna BelieneHuss MHGOPMALUU CIEAYET HUCIOIb30BaTh XUPHBIA HIPpUQT,
KypPCHB WJIN TIOAYEPKUBAHUE.
5. He 310ynorpe6asaTh MpONUCHBIMA OyKBaMHU.

don 1. XemarenbHO HCMOIL30BaTh OJHOTOHHBIM ()OH HESAPKHX TACTEIBHBIX
TOHOB.
2. Jlna poHa npeanouTUTEIbHBI XOJIOAHBIC TOHA.

Hcnonb3oBa 1. Ha OOHOM cnafme PCKOMEHAYCTCA HUCIOJIB30BATh HC bomnee 3-x OBCTOB.
HHUEC IBCTAa OJHWH IJId (1)OHa, OJIMH 1JId 3aroJIoBKa, OJWH IJIs1 TCKCTA.
2. HJ’IH q)OHa H TCKCTA UCIIOJIIb30BATh KOHTPACTHBLIC IBCTA.

=

IIpencrasieH PexoMenyeTcst HCIOIb30BaTh KOPOTKUE CIIOBA U NPEAJIOKEHUS.
ue MuHUMU3UPOBATH KOJIMYECTBO NPEAJIOTOB, HAPEUMM, IPUIIAraTeIbHbIX.
uHpopmanuu | 3. 3arojOBKH JOJHKHBI IPUBIIEKATh BHUMAHUE ayTUTOPHH.

N

O0Bem He crour 3amomHsaTs OAWH ClIAl] CIHIIKOM OOJBIIMM OOBEMOM
uHpopmanuu | vHGOpMaMK: JFOAM MOTYT €IMHOBPEMEHHO 3allOMHHTh He Ooyiee Tpex
($haKTOB, BBIBOJIOB, OIIPECIICHHIA.

S. YueOHO-HcCIe10BATEIbCKHI NIPOCKT

Ha3sBanue Tembl buoskosornueckuil 3KCIEPUMEHT

[TpoBOIUTH OMOIKOIOTUYECKUI SKCTIEPUMEHT
[1nanrpoBaTh OMO3KOJIOTUYECKHI SKCTIEPUMEHT
PesyabraT 00y4eHus nmo reme HHTepnpeTupoBaTh pe3yibTaThl IPOBEAECHHOTO
OMO3KOJIOrMYECKOI0 IKCIIEPUMEHTA C UCIIOIb30BAHUEM

KOJIMYECTBEHHBIX METOOB

O0mue KOMIEeTEHIUU OK 01, OK 02, OK 04, OK 07

YueOHo-UCCe0OBATeIbCKUNA  TPOEKT  SIBIIIETCS  OCHOBHBIM  CIIOCOOOM  OIEHKH
pe3ynbTaToB OOyueHUusi, CHOPMHUPOBAHHBIX Y OOYYAIOIIMUXCS B XOJIe OCBOCHHUA pazaena 6
“BHOYKOJIOTHYECKHUE UCCIIETOBAHU .

Cpenu paznUYHBIX TEXHOJOTHI MPOEKTHOE OOydeHHe 00NamaeT PsSAoM MPEUMYIIECTB:
MO3BOJIIET  OOydYaloIleMycsi — CaMOCTOSITENIbHO  (MpU  KOHCYJIbTAaTUBHOW  MOZAAEpPIKKE
npernoaaBarens) 100bIBaTh 3HAHUS, padoTas ¢ MHOTOYMCIEHHBIMH UCTOYHUKAMU WH(GOpPMAIIUH,
npubopaMu W J1a0OpaTOPHBIM O00OPYTOBAaHHWEM, M OJHOBPEMEHHO B JEJIOBOM OOIIECHUHU C
OJIHOTPYIITHUKAMH Pa3BUBAaTh KOMMYHUKATHBHBIC YMEHUS U HABBIKU.

Jlns yuebHO-HMCCnea0BaTeNbCKOTO MPOEKTa B paMKax OMOJIOTMM Hanbojiee ONTHMalbHa
rpynnosasi popma paboThl HaJl IPOEKTOM.

Tembl  y4eOHO-UCCIIEOBATETLCKOTO TPOEKTA, TMPUBEACHHBIE HIDKE, SIBISIFOTCS
MPUMEPHBIMH M MOTYT OBITH MOJICPHHU3MPOBAHBI ITOJ] PETHOHATBHBIE OCOOCHHOCTH U C YYETOM
MOJTy4aeMoU ydanumucs npodeccueil (CnernuaibHOCThIO):

[IpumepHBIE TEMAaTUKU y4eOHO-HCCIIEOBATENHCKOTO MTPOCKTA!
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1. Ouuenka kadecTBa aTMoc(hepHOro Bo3myxa

2. OueHka KauecTBa IOYB METO/I0OM (PUTOTECTHPOBAHUS

3. OrueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPTraHOJICTITHYECKUM H
(U3UKO-XMMHUYECKUM CBOMCTBaM

4. Bnusnaue [TAB Ha pocT U pa3BUTHE CEMSH BBICILIUX PACTEHUN

5. BuusiHHMe coneBoro 3arps3HEHUs Ha POCT U Pa3BUTUE CEMSH BBICIIUX PACTEHUH.

CrpykTypa yaeOHO-HCCIe10BaTeIbCKOI0 IPOSKTa BKIIIOYAET ISTh OCHOBHBIX dTarla.

OcCHOBHBIE IIard MEpBOro 3Tala BBIIOJHEHUS IPOEKTa: OOOCHOBAHUE AKTYaJIbHOCTH
BBIODAaHHOW TEMBbl, BBIABICHHE MPOOJIEMBbl HCCIEAOBaHUS, (POPMYJIUPOBAHUE THUIOTE3BI,
IIOCTaHOBKA IIEJIM U 3aJ1a4 MCCIIEeI0BaHUs, BBIOOP METO/I0B UCCIIEI0BaHMs, BBIOOp TOUEK 0TOOpa
npod Ha TEpPpUTOPUU HCCIENOBAaHUS, ONpeiesieHne (GOopMbl MPEACTABICHUS pE3YJIbTaTOB
MCCJIEIOBAHMSI, OIPEJEIICHNE ATANOB U COCTaBJICHHE IIJIaHA UCCIIEI0OBaHUS.

Bropoii sTan Bkiroyaer B ce0si MOATOTOBKY HEOOXOAUMOM MOCYIbl M MaTepuaia s
9KCHEPUMEHTA, IPOBEICHUE IKCIIEPUMEHTA, IIEPUOIMUECKYIO IIPOBEPKA TEUEHUS IKCIIEpUMEHTA/
cbop marepuana B BHIOpaHHBIX TOYKaX 0TOOpa mpoo.

B nmepuom Tperbero srama  OpoBelEeHUS  OMO3KOJIOIMYECKOIO  HCCIIEJO0BaHMS,
oOyuyaroluecs MoJjiy4aroT EpBUYHBIE IKCIIEPUMEHTAIIbHBIE TaHHBIE, TPOBOJSAT CTATUCTUYECKYIO
00pabOTKy MOJYYEHHBIX AAHHBIX, MPOBOIAT AHAIMU3 PA3IMYHBIX HMCTOUYHUKOB MH(OpMaLuM B
paMKax TeMbI IPOEKTA.

Ha ueTtBepToM 3Tare, 00ydaromnuecs BbISBISIIOT 3aKOHOMEPHOCTH MEXY HCCIeyeMbIMU
00BEKTaMH, MPOLECCAMU W SBICHUSMH, (OPMYITHPYIOT BBIBOJABI U pa3padaThIBAIOT MPOTHO3BI,
IOPOBOJAT OLIEHKY KadecTBa MCCIEeyeMOro oOBbEeKTa IO pe3yibTaraM OHO3KOJIOTHYECKOIro
aHaau3a.

Ha 3aBepuiatomieM 3tane npoBOoAUTCS OGOPMIICHHE Pe3yJIbTaTOB BBIMOJIHEHUS y4eOHO-
HCCJIEIOBATEIBCKOTO MPOEKTa B COOTBETCTBUU C 3aJJaHHBIMU TPEOOBAaHUSAMHU U NPEJCTABICHUE
pE3yJIbTaTOB HA 3aLUTE MPOEKTA.

[IpuBeneM mnpuMep ONUCAHUS DSTAlOB BBIOJHEHUS Y4eOHO-MCCIE0BATEIBCKOTO
IIPOEKTA:

VBaxaemble cryaeHTbl! B paMkax mnpoekta BaM HEOOXOJUMO MHPONTH IMSATH 3TaloB
paboThl Haj y4eOHO-MCCIIEOBATENBCKUM MTPOEKTOM 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 BEIOPAHHON TEMBIL;

- BBISIBUTbH IIPOOJIEMBI HCCIIEI0BAHNUS, C(POPMYTUPOBATH TUIIOTESY;

- 1oAoOpaTh METOJbI UCCIIEIOBAHUS B paMKaX CBOETO MPOEKTa,

- BbIOpaTh TOUYKH 0TOOpa MPoO HA TEPPUTOPUU HCCIIEJOBAHUS

- chopmynupoBaTh LIeNU U 337a4U UCCIIEIOBAHNUS;

- COCTaBMTb IlJIaHA MCCIIETOBAHUS.

Ha BrOpowm starme:

- MOJrOTOBUTH HEOOXOJUMYIO MOCYy U MaTepuaa i SKCIIEPUMEHTa;

- NPOBECTU IKCIIEPUMEHTA, IEPUOANUECKU MTPOBEPSS €ro TeueHue (Ipu
JUINTEJILHOW TTOCTAaHOBKE OIbITa)/ coOpaTh MaTepuall B BBIOPaHHBIX TOUKAX
otbopa mpoo.

Ha tperbem sramne:

- TOJIy4YUTb [IEPBUYHBIE SKCIIEPUMEHTAIIbHbIE TaHHBIE;

- TIPOBECTU CTATUCTHUYECKYIO 00pabOTKY MOTYUYEHHBIX TaHHBIX;
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Ha gerBeprom srare:
- BBISIBUTH 3aKOHOMEPHOCTH,
- copMynHpOBaTH BEIBOJBI U 1aTh IPOTHO3 MJIM OIIEHKY Ka4eCTBa UCCIIETyeMOT0o
00BEKTa MO pe3yIbTaTaM OMOIKOJIOTHIECKOTO aHAIN3A.
Ha 3aBepmraromiem srarme:
- 0(pOpPMHUTH pe3yNbTaThl BHIIOJHEHUS y4eOHO-UCCIEA0BATENHLCKOTO MTPOEKTA B
COOTBETCTBHUH C 3a/JaHHBIMU TPEOOBAaHHSIMU;
- TOJATOTOBUTH YCTHOE COOOILEHHE U MPE3EHTALINIO;
- TIPEICTAaBUTH PE3YJIBTAThI BHIOJHEHUS YI€OHO-NCCIIEI0BATENLCKOTO MIPOSKTa Ha
3almTe.

[IpuMep BBINOIHEHUS TPOEKTA:!

Ha3Banue mnpoekrta: OIlleHKa KayecTBa aTMOC(EpPHOro BO3[yXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpoGsiema mcciaeqoBaHMAA: ONpEEICHHE MCTOUHUKOB 3arps3HEHUs BO3JyXa Ha
TEPPUTOPUU HACEIEHHOI'O IYHKTa Ha OCHOBAaHUHU IIPOBEJCHHUS SKCIPECC-OLCHKU KauyecTBa
BO3/lyXa II0 COCTOSIHHIO XBOM COCHBI OOBIKHOBEHHOW C OIIpeJesieHMeM Kiacca 3arps3HEHUs
BO3/1yXa.

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

3amayu npoekra:

1. BoiOpaTh TEppUTOPUIO HCCIIEI0BAHUS U TOUKU 0TOOpa MaTepuaa;

2. IlpoBecTu OLIEHKY MOBPEXKICHHS U YChIXaHHsI XBOU;

3. Onpenenuthb Kiacc 3arps3HEHUs BO31yXa;

4. Pa3paboTaTh KapTy 3arpsi3HEHHs BO3/lyXa, Ha KOTOPOH OTMETUTh 30HBI Pa3HOM
CTENEHHM 3arpsi3HEHUs BO3AyXa U UCTOUYHUKHU 3arpsi3HEHUS;

5. I1oAroTOBUTH U MYOJUYHO 3aIIUTUT PE3YJIbTAThl IPOEKTA B KOMAH/IE.

Pe3yabTaT npoeKkTHOH padoThl 00yUYaI0IIErocs:

Kapra cTenenu 3arpsi3HEHHOCTH aTMOC(HEPHOTO BO3/lyXa Ha TEPPUTOPHH UCCIIETOBAHUS C
yYKa3aHWEM UCTOYHHUKOB 3arps3HEHUS; IPE3EHTAIHS pPe3yIbTaTOB UCCIIEJOBAHMUS.

®opma npeacTasBiieHus: pe3yJbTaTOB POCKTHON PadoThI:

3aiuTa NpoeKTa ¢ UCIOJIb30BAHUEM CPEJCTB BU3YAIU3ALMH U JEMOHCTPALIUK TPOAYKTA.

Buinosinenue npoexkra:

Bomnpocsl 1151 1onycka K NIpoeKTHOM padore
1. ChopmynrpoBath 11eJ1b INIAHUPYEMOTO IKCIIEPUMEHTA.

2. Kakue nokasarenu UCIONb3YIOTCS JUIsl OLIEHKH KayecTBa aTMOC(EPHOT0 BO3/yXa 10
COCTOSIHUIO XBOH.

3. Kakue ucTOUHUKH 3arpsi3HeHus: aTMOC(EepHOro BO3/lyXa €CTh B BallleM paililoHE MPOKUBAHMUS.
4. IlepeuncanTh OCHOBHBIE TAIbI OMPEAENICHHUS YUCTOTH aTMOC(EpPHOro Bo3ayxa 1o
COCTOSTHUIO XBOHU.

5. Kakue kiaccel OBPEKIEHHS XBOU HCIIONb3YIOTCS B JaHHOW METOIUKE?

6. [lepeunicinre 1 0XapaKTEPU3yUTE KIIACCHI YCHIXaHUS XBOU.

7. Kakue kiiaccel 3arpsi3HEHUS BO3AyXa BbIACIAIOT?

8. OnumuTe mpaBuiIa 0TOOpa MaTepHaia.

9. Kakue 3arpsi3HUTENN BBI3BIBAIOT IIOBPEXKACHUS XBOU?

10. Kak onpenenuTs NpoA0KUTENBHOCTh )KU3HH (MaKCUMaIbHBIN BO3pacT) XBOU?

11. OT yero 3aBUCUT BBIOOP PACCTOSIHUS MEXy TOUKAMH UCCIIEIOBAHUS?
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12. XBOIO KaKoro roja He0OX0IUMO cOOPaTh /IS MPOBEACHUS OIIEHKH COCTOSIHHUS
atmocdepHoro Bozmyxa?

Oransl npoBeeHus paboThI:
1. IToArOTOBUTEIBHBII:
- BEIOOp TEPPUTOPUH U TOUEK HCCIICIOBAHUS;
- cOop MaTepuana;
2. Kamepanbnas 06paboTka coOpaHHOTO MaTepuaa.

1. BeiOpaTh TOUKHM UccienoBanus, mpuMepHO 4 — 5. ToOYKM JOJDKHBI HAXOUTCS Ha OJTHOU
JUHUM 10 MEpe yAaJeHUsl OT MOTEHIMAJIbHOI0 MCTOYHHUKA 3arpsi3HEHUS B Ballleil MECTHOCTH —
HACEJIEHHOT0 IyHKTa, MPOMBIIUICHHOIO MPEANpUsITUs WIM aBToMaructpanu. JKenareiabHO
pacronaratb TOYKH 1O JIMHHHM TPEoOIaJaroliuX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCHUT ITOTEHIIMAJIbHBIE 3aTrPSI3HAIOLINE BEIECTBA.

Paccrostnue mMexay TOYKaMy 3aBUCUT OT MOIIHOCTH MCTOYHHMKA 3arpsizHeHus. Ecimu 310
OONbIION HAcCeNeHHbI MYHKT C MPOMBIIICHHBIMU MPEANPUATUIMH M MHOTOYHCIEHHBIM
aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXJY TOYKaMHU MOTYT ObITh B mIpenenax 1 KM (JanbHss
iomaaka Oyzaer ynaneHa ot ropoja Ha 5 km). Eciiu 9T0 Hebonbliast KoTenbHasi, TO pacCTOSIHUE
MEXy IuromaakaMu MoxeT coctaBisate 400 — 800 metpoB. Eciu 3To aBTOTpacca, To 20 — 200
METpOB (B 3aBUCUMOCTH OT [IOTOKA aBTOTPAHCIIOPTA).

2. B xax 1011 Touke 00cieq0BaHNs HE0OX0IMMO 0TOOpaTh MOJIObIE 1€PEBbS, BHICOTOM 1-
1,5 M ¢ OOKOBBIMH ITOOETaMU HEe MEHee 8.

3. Omnwucarth BBITONTAHHOCTb Y4YacTKa, IPUCBOMB COOTBETCTByrommi Oamn (1 —
BBITAIITHIBAHUS HET; 2 — BBITONTAHBI TPOIIbI; 3 — OCTAJIOCh HEMHOI'O TPaBbl BOKPYT JEPEBLEB; 4 —
HET HH TPaBbl, HU KyCTapHUYKOB). [Ipy BBITONTaHHOCTH TEPPUTOPUH, OLIEHUBAaEMOM Oaimamu 3
WM 4 OlLleHKa aTMOC(EepHOTro 3arpsi3HEHNs HE BO3MOXKHA.

4. Ha BbIcoTe cBOEro pocra codpath ¢ Kaxaoro aepena (1 nepeBo B ojHOU Touke) mo 30
XBOMHOK (cymmapHO 150 XBOMHOK). XBOMHKH JOJKHBI OBITH B BO3pacTe 2 JIeT, TO €CTh Hajl0
OpaTb 00pa31bl XBOU C MOOETOB BTOPOTO rojia )KU3HU — JJISl BCEX TOUYEK OJIMHAKOBO puc.l.

MYTOBKH
boxoerEe moberu

oceBol mober
1 roga

ocesol nmober
2rona
ocesoi mober
3roma

Puc.1. Yactu BeTBU XBOWHOTO JIepeBa ciayKalire OMOMHIMKaTOpaMu

5. OuLeHuTh MNPOJOJDKUTENBHOCTh >KM3HM XBOM Ha BETBH, C KOTOpPOHW OTOHMparoTcs
XBOUHKH, 110 OXBOEHHBIM Y4aCTKaM OCEBBIX IT0OErOB B COOTBETCTBHH C PUCYHKOM 2.
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[TonHbIN BO3pacT XBOMU ONPEAEISIETCS YUCIOM YyYacTKOB OCEBBIX IMOOETOB C MOJIHOCTBIO
COXPaHEHHOM XBOEH ILTIOC J10JIsI COXPAHEHHONW XBOU Ha CIICYIOLIEM 32 HUM Y4acTKe.

0,5 ] I

wn

[

o
wn

3 15 4

Puc. 2. Cxema onpezeneHust npogoIKUTEILHOCTH KU3HU XBOU COCHBI

6. [IpoOy ¢ kaxa0i TOYKM HAZ0 MOMECTUTH B OTJEIbHBIA HaKeT (JIyulie OyMa)kHbIN) U
cpa3zy mojamucarh ero (ykasbplBaeTcsi JaTa; TO4uka OTOOpa; CTENeHb BBITONTAHHOCTU Y4YacTKa;
MPOIOJDKUTEIHLHOCTD KU3HU XBOU Ha BETKE, OTKYy/1a O€pYTCsl XBOMHKH).

2. IIpoBeeHue oNbITOB

2.1. AJIFOpI/ITM onpeaecjacHus KiIacCoB NMOBPEKICHUA U YCBIXaHUSA XBOU

O6GopynoBaHue u mocyjaa

Marepuan

1. Jyma

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

2. JIuneilika UM MUJJTUMETpOBasi Oymara

A.]'Il"OpI/ITM MpPpOBECACHUSA ONIbBITA

BOl'[pOCI)I H 3a1aHuA

1. OcMOTpeTh XBOO MTPH ITOMOIIH JIYTIBI.

2. Pazgenuth BCio XBOIO Ha COOTBCTCTBYIOIIIHC
KJIACCHI 10 IMPpU3HAKaM MOBPCKACHUSA U YChIXaHUA

COIJIACHO OLIEHOYHOM Tabnue 1 u pucyHky 1.
3. [loacuuTaTh KOJIUYECTBO MOBPEXKICHHBIX
XBOMHOK B KakJIOM KJlacce.

4. IlogcunTaTh KOJINYECTBO XBOMHOK C
MPU3HAKAMHU YChIXaHUS 0 KJIaccaM.

1. 3aHecTy JaHHBIC 1O KOJUYECTBY
MOBPEXKICHHBIX XBOMHOK B Ta0NIHUILy 2.

2. 3aHecTy JaHHBIE 10 KOJUYECTBY
XBOMHOK C TIPU3HAKAMH YCHIXaHUS B
Tabnuiy 3.

2. PaccunTarh MpoLEHT NOBPEXKICHHBIX U
XBOWHOK C TIPU3HAKAMH YCBIXaHUS
OTHOCHUTEIBHO O0IIET0 KOJUYECTBa
coOpaHHBIX XBOWHOK.

Onenouynasi TadJauIa

Tabmuna 1

OHeHKa MOBPEKICHUA U YCBIXaHUA XBOH
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Knacce noBpexaenusi | Buabl noBpexaeHnii Xson XapakTepucTHKA YCHIXaHUSL XBOU
/ K1acc yChbIXaHusl
KIT1/KVY 1 XBoWHKa 0€3 NATeH Her cyxux yuacTkoB
KIT2/KV 1 XBOMHKA c HeOonmpmuM | HeT cyxux y4acTkoB

YHCIIOM MEJIKUX ITSITCH
KII3/KY 2 XBOMHKA C OOJIBIIMM YHMCIOM | YCOX KOHYHK 2-5 MM
YEPHBIX U JKEITHIX MMSITCH
-/KVY 3 - Vcoxia 1/3 XBOUHKH
-/KY 4 - Vcoxao 0ojee MOJOBHHBEI XBOUHKH
WJIU BCSI XBOMHKA JKEJITas ¥ cyxas

Knacchl nmoBpexneHus (HEXpO3kI)

Kiacchl ychIXaHHA

Puc. 3. Knaccsl noBpex/1eHNs U yChIXaHUsl XBOU

3. O0padoTKa pe3y1bTATOB ONBITOB

Tabmumna 2

Onpeneueﬂne KJ1acca noBpPEKICHUA XBOU

Kitace KIT'1 KIT 2 KIT 3
MOBPEKICHUS
XBOH
Howmep XBOUHKHU 0€3 MATeH XBOWHKH € HEOOIBIIUM XBOUWHKA ¢ OONBIIUM
JiepeBa YUCIIOM MEJIKUX TSTEH YUCIIOM YEPHBIX U
YKENTHIX MSATEH
IT. % IT. % IIT. %
1
2
3
Mecro
oTbopa
Marepuaia
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BeiBog: % XBOWHOK — 0e3 msATeH, Ha % HeOOJbIIOE YHCIIO MENKHX ISTCH
JKEJITOTO 11BeTa, y % MHOTO MATEH MO Bce amuHe. Takum o0pa3oM, TOMHHHPYET  KIIacc
TIOBPEXKICHUS XBOU.
Tabmuua 3
OnpenesneHue KjIacca yCbIXaHUsSI XBOH
Knace KVY1 KY 2 KY 3 KY 4
MOBPEKICHU
ST XBOU
Howmep Y XBOMHKH HET VY cox KOHYHK Ycoxima 1/3 Ycoxio Gonee
JepeBa CYXHX Y4aCTKOB XBOWHKH Ha 2-5 XBOWHKH TIOJIOBUHBI XBOUHKH
MM WJIH BCSI XBOMHKA
KeINTast U cyxas
IIT. % IIT. % IIT. % IIT. %
1
2
3
Mecto
oTbopa
marepuaa
BeiBoa: % XBOWMHOK OTCYTCTBYIOT CYXH€ YYaCTKH, Y % yCcOX KOHYMK XBOWHKH, Y
% vycoxna TpeTb XBOMHKH, % XBOMHOK — TOJHOCTBIO cyxue. Takum oOpazom,
JOMHHHUPYET _ KJIaCC OBPEXKIACHUS XBOM.

CrenaiiTe BbIBOJI O YUCTOTE BO3AYyXa HA UCCIIEYEMOI TEPPUTOPUH IO Tabnuie 4.
Knacc unctoTsl Bo3ayxa onpezensercs Npu NepeceyeHnt Kilacca MOBPEXKACHUS XBOU Ha
moderax 2 roaa XM3H1u 1 MaKCUMAJIbHOT'O BO3pacTa XBOU Ha BCTKE.

Tabnuma 4.
OmnpenesieHue KJjaacca 3arpsi3HeHUs1 BO31yXa

MaxkcuMajibHBIA Kaacc noBpe:xxaennsi XBou Ha moderax 2-rorojaa :Ku3Hu
BO3pPacT XBOH 1 2 3

4 I -1l Il

3 I 1 I —1v

2 ] 11 v

2 — v V-V

1 — v V- VI

1 — — Vi

VYcnoBubie 0003HAUEHHUs Kiacca 3arps3HeHUs Bo3ayxa: | — wmaeanpHO umcThid; I —
yucthiid; |1l — oTHOCHTENBHO YnCTHIN («HOpMay); IV — 3arpsi3HeHHBIH («TpeBora»); V — IpsA3HbIHA
(«omacHO»); VI — odeHb Tps3HBIN («BpeIHO»), (— ) HE BO3MOXKHBIE COUETaHMUS.

4. 3aepmarmomuii 3tan: Pa3paboTka KapThl CTENEHU 3arpsi3HEHHOCTH aTMOC(EpPHOIro
BO3/lyXa HAa TEPPUTOPUHU HCCIIEOBAHUS C YKAa3aHMEM HCTOYHUKOB 3arpsi3HEHMs]; MpPE3eHTalus
pe3yibTaToB HccienaoBanus. [IoAroToBKa yCTHOTO COOOIIEHHS U MPE3EHTAlUU 10 pe3ysbTaTaM
IPOBEIEHHOIO UCCIIEI0BAHHUS.
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TpeOoBaHMsI K YCTHOMY COOOIIEHUIO:

— MPOJIOJDKUTENBHOCTE: 70 10 MuH;

— CTPYKTYpa: KpaTKasi aKTyaJbHOCTh UCCJIEeI0OBaHUS, THUIIOTE3a, Lelb, 3a7a4i, OOBEKThI U
METO/Ibl, IOJIyYE€HHBIE PE3YJIBTAThl U UX 00CYKJI€HUE (PEACTAaBIECHUE POLYKTA), BHIBOJIBI.

TpeOoBaHMs K CTPYKTYpPe NpPe3eHTAIlUN:

1.

o

6.
7.

TutynpHbId craiin. B BepxHedl wacTm crhaiiia HEoOXOJUMO OTPa3UTh
uHpopmanuo 00 00pa3oBaTelbHON OpraHM3alud, B KOTOPOl IPOBOJIMIIOCH
uccienoBanve. B 1eHTpanbHONW wYacTH claiifie ykasbplBaeTcs TeMa YydeOHo-
UCCIIEI0BATEIbCKOIO NIPOEKTA. B HU)KHEH 4acTH CIpaBa yKa3blBAIOTCS YUYACTHUKH
IPOEKTA, BHIMOJIHSABIINE PaboTy;

AKTYyalbHOCTB;

I'mmioTesa, 11enp, 3a7a49H;

OOBeKThl U METOJbl HCCIeAOBaHMUs (MOryT ObITh pa3OMTBI Ha JBa claiiia u
Ooee);

PesynbpTathl uccnepoBaHuii. Moryr ObITh NpeACTaBlI€Hbl B BUAE PHUCYHKOB,
rpa¢pukoB, Qortorpaduii, TaOIUI, KOTOpPBIE MIODKHBI HMETh CKBO3HYIO
HYMEpALUIO U Ha3BaHHE. KOJUYECTBO CIIaliJIOB 3aBUCUT OT 00beMa MaTepHalla, HO
HE JIOJDKHO TIIPEBbIIIATh OTBEJEHHOIO BpeMeHM Ha cooluieHue. MoxkHO
IpPEACTaBIATh MaTepuajl HE B IIOJHOM OO0bEeMe, a TOJIBKO CaMble BaXKHbBIE
MOMEHTHI;

BrIBOIBI;

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

JInst co3anus Ka4eCTBEHHOM MPE3eHTAMd HEO0X0IUMMO COOII0IATh Psil TPEOOBaHMIA:

OO0mue 5. TlpeseHTanus 10JKHA HAYMHATHCS C TUTYJIBHOTO Claija, rae
TpeOoBaHUS yKa3bIBaeTCs TeMa, CBEZCHHs 00 aBTOpE U T.II.
6. Ha cnaiinax HeoOX0AMMO pa3MeniaTh TOJbKO TE3HUCHI, KIFOUEBbIE CIIOBA,
rpaduyeckue MaTepuasl (CXeMbl, PUCYHKH, TaOIHUIIbI, GOTO U T.11.).
7. Hcrnonb30BaTh €UHBIN CTUITE 0)OPMIICHHUS.
8. KommuecTBo cnaififioB 10JKHO OBITH TOCTATOYHBIM JJISi PACKPBITHS TEMBI,
HO He Oonee 20-Tu.
HIpudrer 6. Cnemyer WHCNONB30BaTh CTaHAAPTHBIE, LIMPOKO pPaCHpOCTPaHEHHBIE
mpudThl, Takue Kak Arial, Tahoma, Verdana, Times New Roman, Calibri
u p.;
7. Pa3zmep mpudra s 3aroloBKOB — He MeHee 24, nns MHPOpMaluu He
MeHee 18.
8. He pexkomeHnmyercs HCIONB30BaTh pa3HbIe TUIBI MPU(TOB B OIHOU
MIPE3CHTAIHH.
9. Mns BblneneHUs MHPOPMAILUHU CIEAYeT MCIHOIb30BATh KUPHBIA IMIPUPT,
KYpPCHUB WM TIOYEPKHBAHNE.
10. He 310ynotpe0asiTh MPONUCHBIMUA OYKBaMHU.
®oH 3. XematenmpHO WCIIONB30BaTh OMHOTOHHBIH ()OH HESPKHX MaCTEIbHBIX
TOHOB.
4. Jlns ¢poHa MpennovTUTENbHBI XOJIOAHbIE TOHA.
Hcnonb3oBa | 3. Ha oxHoM cnaiifie peKOMEHIYeTCs MCIONb30BaTh He Oosee 3-X IBETOB:
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HHE LIBETA onuH 115 (hOHA, OJIUH JJIS 3ar0JI0OBKA, OJIMH JIJIsl TEKCTA.
4. Jlns ¢poHA M TEKCTa WCIOIH30BaTh KOHTPACTHEIE IIBETA.
HpC,I[CT ABJICH 4 PGKOMGHI[yeTC}I HCIIOJIB30BAaTh KOPOTKHUE CJIOBA U ITPCATTOXKCHHUS.
ne 5. MuHMMH3HPOBATh KOJMYECTBO IPEJIOrOB, HAPEUUH, IPUIIaraTeIbHbIX.
uHpopmaruu | 6. 3aros0OBKH JOKHBI IPUBJICKATh BHUMAHUE ayIUTOPHH.
0O0BeM He crour 3amonHsATh OMWH CHHAMI CIUIIKOM OOJBIINM 00BEMOM

uHpopManuu | *HPOPMALIMK: JIIOJM MOTYT €IMHOBPEMEHHO 3allOMHHUTh HE Ooiee Tpex
(akTOB, BBIBOJIOB, OIIPEACICHUH.

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

PyOexHbIil KOHTPOIIb TIO AUCHUILTHHE «BHoNorus» nmpoBoauTcs B GopMe KOHTPOIBHBIX
paboT Ha OTHENBHBIX 3aHATHUAX IOCJIE 3aBEPILIEHUS M3Y4YEHUs IE€PBOr0, BTOPOIO, TPETHErO U
YeTBEpTOro pasnenon. Ilocie 3aBepieHus maToro pasjaena pyoexHbli KOHTPOJIb IPOBOAUTCS B
dopme 3amuTHl Keiica: NPEACTABICHUS pe3yJbTaTOB pEIIeHUs KeHCOB (BBICTYIUIEHHE C
npe3eHTanueii). PyOexHbIli KOHTPOJIb IIECTOTO pa3jeiia MPOBOAUTCS B (hOpPME 3aIIUTHI IIPOCKTA!
IPECTaBICHUs PE3YIbTATOB BBINOJIHEHUS y4eOHO-UCCIIEA0BATENBCKOrO MPOEKTA (BBICTYIJICHUE
C Mpe3eHTanuen).

[TpuMmeps! 3a1aHui U1 KX 100 TUIA PYOEKHOI'O KOHTPOJIS:

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

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

— XapakTepu30BaThb CTPOCHHE M (PYHKIUU OCHOBHBIX OHOIIOJUMEPOB, KJIETKH U €€
CTPYKTYPHBIX 3JIEMEHTOB;

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

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

KonrtponbHas paGoTa mpeacraBiaser coOoil 3ajaHusi B TeCTOBOH (hopMe pazIMyHOTrOo
YPOBHS CIIOKHOCTH: “HU3KHI”, “cpeaHuil” U “BbICOKHMIT”. B 3aBUCMMOCTH OT THNA U TPYAHOCTH
3aJaHisl €ro BBIMOJHEHUE OLIGHMBACTCA Pa3HbIM 4YHUCIOM OajioB. BbIMOMHEHHME KaXXI0Tro
3aIaHUsT ““HU3KOT0” YPOBHSI CJIOKHOCTH OlleHWBaeTcs | OamioMm. 3a BBHITIOJHEHHE 3a/laHUMA
“cpenHero” ypoBHsI CIOKHOCTH B 3aBUCHUMOCTH OT IIOJHOTBI M IPaBWIBHOCTH OTBETa
npucBauBaeTcs 10 2 0asioB.

K 3agannio “BbICOKOr0” ypOBHS CIOXKHOCTU OTHOCUTCS pelieHue 3aaad. [Ipu npaBuibHOM
pellIeHnn 3aJaHui “BBICOKOT0” ypOBHS IpHcBauBaeTcs 3 Oasia.

3azaHus BceX YPOBHEH CII0KHOCTH IPOBEPSIFOTCS aBTOMAaTHYECKH.

Pacnipenenenue 3aganuii o ypoBHSIM CIIOKHOCTH MPEICTABIICHO B CIENYIOMIEH TaOIHIIe:

Yposens | bana IIpouenrtHoe Tun Bonpocos
CJIOKHOCT coJiep:kaHue 3aJaHUI
M 3aJaHuA
Huzkuit 1 65% - 3a7IaHUs C BEIOOPOM 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 oniennBanus pyoexHoi KOHTPOJIBHON pabOTHI:

Onenka IIpoueHT BbINOJTHEHUSA
“OTIMYHO”
“xopomio”
“yI10BIE€TBOPUTENIHHO”
“HeyI0BJIETBOPUTENIHO™ MeHee 49%

1. A3otHcTOE OCHOBAaHHE AICHUH B MOJICKYJIC I[HK KOMIIJICMCHTAPHO...

1) ryanuny;
2) HUTO3UHY;

3) ypauuiy;
4) TUMHHY.

2. K nyprHOBBIM a30TUCTHIM OCHOBAHUSM OTHOCSITCH...
1) aneHuH U TyaHuH,;

2) TyaHUH M [IUTO3UH;

3) UMTO3MH U YpaLWII;

4) ypauui u aJeHuH.

3. Bribepute dpynxiuro n”PHK?

1) XxpaHeHue reHeTH4YeCcKoi NHPpOpMaIuy;
2) TpaHCIIOPT aMUHOKHUCIIOTHI B puOOCOMY;
3) BXOAHT B COCTaB pubOCOM;

4) nepenoc renernueckoit nHpopmanuto ot JJHK k pudocome.

4. KiieTku 9yKapHuoOT HE COZIEpIKaT...
1) mu3ocom;

2) pubocom;

3) Me30coM.;

4) xommuiekca ['onabmKu.

5. Kitetku npokapuoT coaepixar...
1) KIeTOYHBIN HEHTP;

2) SHIOIIaA3MAaTUYECKYIO CETh;

3) pubOCOMBI 1 ME30COMBI;
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVCA»

PIYTHUC

CMK
PIYTUC

Aucm 45

4) komruiekc ['0bHKU 1 TU30COMBI.

6. Kakue opranouibl BCTpE4arOTCsl TOJIBKO B PACTUTEIbHBIX KJIETKaX?
1) sHOIIIa3MaTUYECKas CETh;

2) MJIaCTHU/IBI,

3) MUTOXOHIPHH;

4) xomruiekc I'omb K.

7. B metadazHoli XpoMOCOME BBIJICIISIOT. ..
1) nuieun u LEHTpoCcOMY;

2) UEHTPOCOMY H LIEHTPHOJIH;

3) UEHTPHUOJIU U IEHTPOMEDY;

4) ueHTpoMepy U IIICUH.

8. K aBToTpodam oTHOCSTCH...

1) Bupychsi;

2) XeMOCUHTE3UpYIolue 0aKTepuu;
3) rpulsr;

4) mapa3uTHYECKHUe OaKTePHUH.

9. Tpanckpunius — 3T0...

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

4) cunte3 uPHK na matpune JTHK.

10. Eciu xomupyromas 6ei1ok uyacTh reHa coaepkuT 6000 map HYKICOTHAOB, TO CKOJIBKO

aMUHOKHCJIOT B KOJIUPYEMOW MoJieKye Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeuncieHHbIX 00JIe3HEH, BBI3BIBAIOTCS BUpYyCcaMu?
a) Tyoepkynes u qudrepus;

6) dudrepus u CIIN/;

B) CIIM I u rpunm;

T') TPUIII U TyOepKyJes;

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

0) ymeHbllleHHEe Habopa XpoMOCoM,;

B) COXpaHEHUE UCXOAHOTO HabOpa XPOMOCOM.

13. Yro npoucxoaut B aHadase Il meiioza?

1) cnupanu3zanus XpoMOCoM;

2) pacxoKIEHUE K MOIKCaM JIBYXpPOMaTHIHBIX XPOMOCOM,;
3) pacxokJeHHE K IOJIH0CAM XPOMAaTHI;
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o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
(E'@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIryTUC Aucm 46

4) PpacCIoIOKEHHUE XPOMOCOM B INIOCKOCTH 3KBAaTOpa KJICTKH.

14. YcraHOBHUTE COOTBETCTBUE

Opranoun OyHKIHS
1) pubocoma A) nepeBaprBaHUE OTMEPILIUX KIETOK
2) XJIOpPOTUIaCThI b) dorocunTes
3) AM30COMBI B) cunres Genka
4) HEeHTPUOTIH I') oOpazoBaHue BepeTeHa JICTICHUS

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

15. BeiOepuTe XMMHYECKHE DJIEMEHTBHI KJICTKH, KOTOPBIE BXOISAT B COCTaB OPTaHHYECKUX
BEIIECTB:

1) xanpuuii;

2) yraepox;

3) nuHK;

4) BOJIOPOST;

5) KuCIOpOI;

6) Me1b;

7) a3or.

16. YcTaHOBHATE COOTBETCTBUE

['pynnel aMMHOKHUCIOT [IpencraBurenn
1. HeiTpanbHblie A) TIlyTaMUHOBas KUCJIOTa
2. Kucnsie b) nu3un
3. OCHOBHbIE B) ananun

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

17. B wmonexkyne JHK wnykieotunpl, copepxamue aneHuH, cocTaBisitoT 10%. Ckonbko
HPOILIEHTOB B JaHHOI MOJIEKyJie HYKJIEOTH/I0B, COJIEpKAIUX IUTO3UH?

1) 10;

2) 20,

3) 30;

4) 40.

18. B monekyne PHK nykneoTunsl, conepxamue ypamui, coctaBistoT — 30% u anenus — 40%.
CKOJBKO TPOILIEHTOB aICHWIOBBIX HYKJIEOTHAOB coaepxkutcsa B nenu JHK, kommnementapHoi
TOM, Ha KOTOpOU cuHTe3upoBaiach 3ta PHK?

1)0;

2) 30;

3) 35;

4) 40.
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PIYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
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«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUCA»

CMK
PIYTUC

Aucm 47

19. Vuacrok monekynsl JIHK coctoutr u3z 60 map nHykieorunoB. OmnpeaenuTe IJIUHY 3TOTO

ydacTka (paccrosinue Mexxay nykineotuaamu B JIHK cocrasiser 0,34 Hm)

1) 20,4,
2) 24;
3) 10,2;
4) 30.

20. ®parMeHT MOJEKYJIbI

AMHHOKHUCIIOT OyJIeT BXOJUTh B cocTaB Oenka?

1) 205;
2) 410;
3) 408;
4) 360.

JAHK  coxepxur

1230 HYKJIEOTHUIHBIX OCTATKOB.

2. 3amuTa KelcoB: NpeACTaBJIeHHe Pe3yJbTATOB PellieHUs KeilCoB.
3amura Keiica sBiseTcs pyOeKHBIM KOHTpOJEM IO MATOMYy paszzaeny “buonorus B
KHU3HU, B PE3yJIbTaTe N3y4EHHsI KOTOPOTO 00yYarOIINUecs: CMOTYT:
COBPEMEHHBIX MCCIEOBaHUN B o00jacTu

— aHaJIu3UupoOBaTb JOTHYCCKHC ACIICKTLI

OHMOTEXHOJIOTUU U T€HETUYECKUX TEXHOJIOTHIA.
Jlnst 3ammThl KeiicoB oOydaromumMces Heo0xoaumo B pamkax BCP moaroroBuTh ycTHOE
COOOIIIEHUE TIO pe3y/IbTaTaM PEIICHUS Keica C MOAT0TOBKOM Mpe3eHTaIlHi.

Kpurepun orieHrBaHus YCTHOTO COOOIIEHHUS:

CKOJIBKO

Kpurtepun bajbl
OLCHNBAHUSH 1 0aaa 2 da1a 3 0ama

1. CooTBercTBHE coJiepKaHue JOKIaaa coJiep)KaHue CoJIepKaHue

coJiepKaHus JOKIaa | JHUIIb YACTUYHO JIOKJIazaa, 3a JIoKIaga

3asIBJIEHHOI TEMeE COOTBETCTBYET UCKIIOYEHUEM COOTBETCTBYET

3asiBJICHHOI TEMe OTHEIIbHBIX 3asIBJIEHHON TeMeE U

MOMEHTOB, B IMOJTHOW Mepe €€
COOTBETCTBYET pacKkpbIBaeT

3asBJICHHOI TeMe U
B IIOJIHOW Mepe €€
pacKkpbIBaeT

2. CrerieHb
PACKpBITHUS TEMBI

packphITa MaJyiast 4acTh
TEMBI; TOUCK
uH(popMaIuu MpoBeIEH
MOBEPXHOCTHO; B
U3JI0’KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TEMa PacKphITa
XOpOIII0, HO HE B
IOJIHOM 00BEME;
uH(pOopMaIu
MPEICTABICHO
HEI0CTaTOYHO; B
OTIENBHBIX CITyJasx
HapyIlleHa JOTHKa B
W3JTI0KESHUN
MaTepuasa, He

TEMa pacKphITa
HOJTHOCTBIO;
MPEICTaBIICH
000CHOBaHHBIH
00BEM
UHpOpMaLnY;
W3TI0KEHHE
Marepuania
JIOTHYHO, TIOCTYITHO
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o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIryTUC Aucm 48
COBCEM JOCTYIIHO
3.YMeHue I0CTyNMHO | U3 MpeACTaBICHHOU Ha OCHOBE Ha OCHOBE
" IIOHATHO IIEPECAATh MMPE3CHTAaIU HE COBCEM HpeﬂCTaBHeHHOﬁ Hpe,Z[CTaBHeHHOﬁ
COACPpKAaHUE JOKJIaJa | IIOHATHAa TEMAaTHUKa IMPE3CHTAlU IMPE3CHTAlU
B BHJIC IIPE3CHTAIMN | UCCIICOBAHUS, ICTAIN bopmupyercs dopmupyercs
HEC PACKPBITEI o61uee IIOHUMAHHUC IIOJIHOC ITOHUMAHUC
TECMATUKHN TEMATUKN

HCCJICA0BaHUs, HO
HC JACHBI ACTAIN

VCCIIEIOBAHUS,
PACKpPBITHI JeTaln

OneHuTe NPe3eHTAIUIO M0 CIEIYIOIIUM KPUTEPUIM:

U C IUIAHOM U
TEMOU

Kpurepun Bbanawbl
OLlEHUBAHUS
0 1 2
MOJIHOTA uHpopmanus, uHpopManus, MPEe3EHTALNS COAECPIKUT
UCIIOJIb30BaH | UCIOJb3yeMasi B MIpE/ICTaBJIICHHAS B MIOJIHYIO U YETKYIO
usl yueOHOro | mpe3eHTaluu, He Mpe3eHTAIMK, OTHOCUTCS K | MHOpMaIuio,
Marepuaia OTHOCUTBCS K TEME | TEME, HO HEJIOCTATOYHO JIOCTaTOYHYIO JJIs1
MOJIHO PACKPBIBAIOT €€ dbopMupoBaHus
coJiep)KaHue MIPEACTABJICHUS O TEME
JIOTHKA Marepual MaTepuai Npe3eHTauu MaTepua,
U3JI0KEHUSI | IPE3EHTALNU HE YaCTUYHO COOTBETCTBYET | IPUBEJACHHBIN B
MaTepuaia B | COOTBETCTBYET TeMe, | TEME 3a/aHus, IUIaH MPE3eHTAlUN
COOTBETCTBH | IJIaHA HET MOCTPOEH HE TOYHO MOJIHOCTBIO

COOTBETCTBYIOT TCMC
3aJaHusd U

3aJaHAS COCTaBJICHHOMY IIJIaHY
TEPMUHOJIOT | B MIPE3EHTALUU B IIPE3EHTalUN B IIPE3EHTalUU
uJecKas u MPHUCYTCTBYIOT MPUCYTCTBYIOT OTCYTCTBYIOT
opdorpaduu | opdorpadpuueckue opdorpaduyeckue opdorpaduyeckue
eckast olMOKH, HE BCE OINOKH, TEPMUHBI OIINOKH, TEPMUHBI
IPaMOTHOCTh | TEPMHHBI IPUMEHEHbI BEpPHO IPUMEHEHBI BEPHO
MIPUMEHEHBI 110
CYIIECTBY
aKKypaTHOCT | Mpe3eHTalus Ipe3eHTAIMs TOCTPOeHa C | IPe3eHTaIHs
b U ocTpoeHa 06e3 yueta | yueTom TpeOOBaHUH K MIOCTPOEHA B MOJIHOM
OPUTHUHAJIBHO | KOMITO3ULIMH o(opMIIeHHIO, HO HET COOTBETCTBHUH C
CTh ClaiiioB, 06e3 eauHoro oopmiIeHUs TpeOOBaHUSIMHU
MOCTPOCHUS | COOIIOACHNUS CIIaliJI0B odopmieHus,
TpeboBaHUH K HCIOJIb30BaH
mpudTam u OpPUTHMHAIBHBIA MOIXO0/
IIBETOBOMY K ohopmIIeHUIO
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o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
(ﬁ'@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIryTUC Aucm 49

odopMmIIeHHIO CIIaiiJI0B

IIkana nepeBoaa 6aJ1J10B B 0TMETKY
17-15 6amnoB - «5»
14 - 9 6amnoB - «4»

8-6 GamnoB -« 3»

Menee 6 0aIOB MJIM OTCYTCTBHE PAOOTHI - «2%

3. 3amurTa

NMpoeKTa:

HCCIIEA0BATEIBCKOI0 MPOEKTA.

3amura

IPOEKTa

NpeacTaBjJacHUueC

ABJISAICTCA

pe3yJbTaToB

pPYOECKHBIM  KOHTPOJIEM

BbINOJIHEHUSI  y4eOHO-

1o

HIeCTOMy  pasfeiy

“BHO2KOIOTUYECKUE HCCIEA0BaHUsA ", B PE3Y/IbTaTe U3YUCHHSI KOTOPOTrO O0yYaronIfecs: CMOTYT:
— OIUCKLIBATh METOAbLI OMODKOJIOTHYECKHUX HUCCIIENOBAHMI;
— IJTAaHUPOBATh OMOAKOJIOTHYCCKUN IKCIICPUMEHT;
— TIPOBOJIUTH OMOIKOJIOTHYECKUN IKCIIEPUMEHT;

— UHTCPHPCTUPOBATHL PEIYJIbTATHI IIPOBEACHHOT'O OMOIKOIOTHYECKOTO OKCIICpUMCHTA C

HCITIOJB30BaHHUEM KOJIMYCCTBCHHBIX MCTOOOB.
I[J'ISI 3alIUTBI ITPOCKTOB O6y‘IaI-OH_[I/IMC$[ HCO6XOI[I/IMO B paMKax BCP MNOATOTOBUTDL YCTHOC

cooO1ienue
MpEe3CHTALN.

1o

pe3yJibTaTamMm

BBITTOJIHCHU S

yueOHO-HCCIIeI0BATEIBCKOTO

IPOEKTa

C

TpeOGoBaHMs K MPE3CHTAIIMN U COOOIIECHUIO OMUCAHBI B TIPUMEPE BBIMOJHCHHS y4eOHO-
HCCIIEIOBATENIBCKOrO MPOEKTA.

Kpurepuu onieHuBaHMs YCTHOTO COOOIICHMSL:

Kpurepuu Baunsl
OUEHHBAHMS 1 6an 2 0aj1a 3 0a11a
1. CooTBeTCTBHE | CONIEpIKaHUE coJiep:KaHue JOKIIaza, 3a coJiep:KaHue TOKIaaa
COJIepKaHUS JIOKJIa/1a JIUIIb HUCKJIIOYEHUEM OTIEJIbHBIX COOTBETCTBYET
oKJIaaa YACTUYHO MOMEHTOB, COOTBETCTBYET 3asiBJIEHHOI TEME U B
3asIBJICHHOM TeMe | COOTBETCTBYET 3asIBJIEHHOUN TEME U B MIOJTHOM Mepe eé

3asIBIICHHOH TeMe

MIOJIHOM Mepe €€
pacKpbIBaeT

packpbIBaeT

2. CrerieHb
PACKpBITHUS TEMBI

packphITa Masas
94acTh TEMBI,
TTONCK
uHpOpMaIu
MPOBEJEH
MIOBEPXHOCTHO; B
W3JI0KCHUN
MaTepuana
OTCYTCTBYET
JIOTHKa,
JOCTYITHOCTh

TeéMa pacKpbITa XOPOIIO, HO
HE B IIOJIHOM 00BEME;
uH(pOpMalUU IPEICTABICHO
HE/I0CTaTOYHO; B
OTACJIBHBIX ClIydasaX
HapylleHa JOruKa B
U3JI0’)KEHUU MaTepuaa, He
COBCEM JIOCTYITHO

TeMa pacKpbITa
MTOJIHOCTBIO;
MpeJICTaBJICH
000CHOBAHHBIH 00BEM
uH(popMaLnu;
M3JI0KEHUE
MaTepuraia JOTUIHO,
JOCTYITHO
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o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIryTUC Aucm 50
3.VMenue 3 Ha OCHOBE MPEJICTaBICHHONW | Ha OCHOBE
JOCTYIIHO 1 NPEJCTaBICHHON | Mpe3eHTanuu popMUpyeTcs | mpeacTaBICHHON
IIOHATHO IMpE3CHTAalU HE 06]1_[66 IIOHUMAHHUEC MMpE3CHTAINN
Hepez[aTb COBCEM ITIOHSITHA TEMATHUKHU UCCIICOOBaHUsA, HO (1)OpMI/IpyeTC$I IIOJIHOC
COACPpIKAaHUE TEMAaTUKA HC sICHBI ACTaJIU IIOHNUMAHUC TCMAaTUKHN
JOKJIada B BUJIC HUCCIICAOBaHUA, HUCCIICAOBaHUAA,
MMPE3CHTAU JceTajJanu HE PaCKpPLBITEI ACTAINU
PacKphBITHI

OneHuTe Npe3eHTaUIo0 M0 CIEAYIOINUM KPUTEPHSIM:

Kpurepun Bbanabl
OlleHUBAHUS
0 1 2
MOJTHOTA uH(pOpMaIHs, uH(pOpMaIHs, IPE3CHTAINS CONCPIKUT
UCIIONIb30BaHU | Mcronb3yeMas B | IpeCTaBJICHHAs B MOJIHYIO U YETKYIO
s yaeOHOTO MPE3CHTAINH, HE | MPE3EHTAIMH, OTHOCUTCS K | HH(pOpMAIIHIO,
MaTepuaia OTHOCHUTBCS K TeMe, HO HeIOCTaTOYHO JOCTATOYHYIO JIJISt
TeMe MOJIHO PacCKPBIBAIOT €€ (hopmMupoBaHHsI
coJiep>kaHue MPEJICTaBICHUS O TEME
JIOTHKA MaTtepual MaTepuai Mpe3eHTAIuN MaTepua, MPUBEICHHBIN B
U3II0KEHUS MPE3CHTAIMH HE | YACTHYHO COOTBETCTBYET | MPE3EHTALUU MOTHOCTHIO
MaTtepuaia B COOTBETCTBYET | T€Me 3aJlaHusl, IJIaH COOTBETCTBYIOT TEME
COOTBETCTBUU | TeMe, IJIaHa HET | IOCTPOEH HE TOYHO 3a/laHus U COCTaBICHHOMY
C TUTAaHOM U TJIaHy
TEMOU
3a1aHUs
TEPMHHOJIOTHY | B TIPE3CHTAIMN | B IPE3CHTAIINH B IIPE3CHTAINH
eckas u MPUCYTCTBYIOT | IPUCYTCTBYIOT OTCYTCTBYIOT
opdorpaduye | opdorpadudeck | opdorpadudeckue opdorpaduyeckue
cKas ue OMOKH, He | OIIMOKH, TEPMHUHBI OLIMOKHU, TEPMUHBI
IPaMOTHOCTh | BCE TEPMUHBI MIPUMEHEHBI BEPHO MIPUMECHCHBI BEPHO
MPUMEHEHBI 110
CYILIECTBY
AKKypaTHOCTh | Mpe3eHTaIus Mpe3eHTAINS IOCTPOCHA C | MIPEe3eHTAIHsI IOCTPOESHA B
u MOCTpoeHa 0e3 | yueToM TpeOOBaHMIA K TIOJTHOM COOTBETCTBUH C
OpUTHHAIILHOC | ydeTra 0(OpPMIICHHUIO, HO HET TpeOOBaHUSIMU
Th TIOCTPOCHUS | KOMIIO3HIIHH eIMHOTO OhopMITeHUS odopmIteHus,
claimoB, 6e3 (o) :1701(0):} HMCIIOJIb30BaH
cOOJTr0 IeHUST OPUTHHAIBLHBINA MOIXO0]T K
TpeGoBaHUH K oopmieHHIo cinaioB
npudraM u
[[BETOBOMY
0 OopMIICHHUIO
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucem 51

Kputepun onieHWBaHUs 3alIUTHI MPOEKTA: OAJIIBI 32 YCTHOE COOOIIEHUE U TIPE3CHTALIUIO
CYMMHPYIOTCSI. OIICHKA BBICTABIISIETCS B COOTBETCTBUH CO IIKAJIOH:
17-15 6annoB - «5»
14 - 9 6amnoB - «4»
8-6 6awoB -«3»
Menee 6 0aIOB MJIM OTCYTCTBHE PAOOTHI - «2%

4.2.3. O1ieHOUYHbIE CPE/ICTBA IPOMEKYTOUHOM aTTeCTAllUK M0 JUCHUILUIMHE «buonorus»

IIpomexxyTouHass KOHTpOJIb TO JucUMIUIMHE «buosorus» NpoBOAUTCS B  BHJE
NUCHbMEHHOW MTOTOBOM KOHTPOJbHOU paboTel. KoHTponbHas pabora BKiItoYaeT B ceOs Ba TUIA
3aJJaHU: TECTOBBIE BOIIPOCHI, HAIIPABJIEHNUE Ha MPOBEPKY YCBOEHUS TEOPETUUECKOT0 MaTepuana,
¥ 33/1a4M U 33/1aHUs1, HAIIPaBJICHHbIE HA MIPOBEPKY C(HOPMUPOBAHHOCTH MPAKTUUECCKUX YMEHHIA.

Yacte 1 comepxut 15 3amaHuii ¢ BRIOOPOM OJIHOI'O BEPHOTO OTBETa M3 4YeThipex U 10
3aJJaHuii C BBIOOPOM HECKOJIbKUX BEPHBIX OTBETOB, HA COOTBETCTBHUSI OMOJOTHUECKUX OOBEKTOB,
IPOLIECCOB U SBJICHUH.

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

B 3aganusax 1-15 BeiOepuTe 0MH MPaBUIBHBIA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAAET MOJIEKVYIJIA

1) ne3oxkcuprOOHYKIEMHOBOM KHCIOTHI

2) puOOHYKJIEMHOBOW KHCIIOTHI

3) munuaa

4) nonucaxapuaa

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 B3AUMO/JIEMCTBIS
MEXY MOJIEKYJIAMUA JIMITNIOB:

1) BoopoaHbIE ¥ HOHHBIE

2) MOHHBIE Y KOBAJICHTHBIE

3) KoBaNeHTHbIE U THIPO(POOHBIE

4) Tonbko ruapodoOHBIE

4. YAAJIEHUE JTUMEPOB TUMHWHA B MOJIEKVJIE THK ITPOUCXOAUT B ITPOLIECCE
1) penapauuu

2) Tpanchopmanuu

3) TpaHcBepcun

4) peruukanuu

5. JUIS1 KJIETOK PACTEHHI HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIIOT

2) HyKJI€OTH/IOB

3) rmukoreHa

4) dpochonunuaos

6. BITIPO®A3E MUTO3A JJIMHA XPOMOCOMbI YMEHBINAETCA 3A CUET
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1) TpaHCKpUTIIIUHA

2) peayruKaiuu

3) neHarypanuu

4) cniupanuzainuu

7. BIIATOJAPS KOHBIOT'ALIMU 1 KPOCCHUHI'OBEPY ITPOUCXOAUT
1) yBenu4eHue uyrciaa XpoMOCOM BJIBOE

2) oOMeH reHeTuyeckoil nHpopManren Mex1y TOMOJIOTHYHBIMU XPOMOCOMaMU
3) yMEHBIIEHUE YK CIIa XPOMOCOM BJIBOE

4) yBenuueHHUE Yncia raMeT

8. IIOJIMITENTUAHBIE LHEITM CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOAAIUNXCA:

1) B uTo307€ ¥ MOJU(PHUIHUPYIOTCS TAKXKE B LIUTO30J1€

2) B iuTO30171€, 3aTeM MOAU(PUIMPYIOTCs B anmnapate [ onpmku

3) Ha MeMOpaHe YHAOIIIA3MATHIECKOTO PETHKYIyMa, 3aTeM MOTU(MUIIUPYIOTCS B anmnapare

I'onbpmxu

4) B UTO30J1€, 3aTEM MOTUPHUITUPYIOTCS B JIIOMCHE JTU30COMBI
9. UHTPOHBI BCTPEYHAIOTCSA B 'EHAX

1) Tonpko 3yKapuoT apxeOakTepuil

2) syKapuoT U sy0aKTepHii

3) sy0OakTepuii u apxedakTepuit

4) apxebaKkTepuii U SyKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHUYECKHNX BEINECTB B KJIETKE [TIPOUCXOAAT

1) o6pazoBanuem monekyn ATD

2) ¢ OCBOOOXKIEHUEM YHEPTUU

3) paciiernieHueM BEIIeCTB

4) UCIOJIb30BaHUEM PHEPTUU

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

1) MUTOXOHIpUS

2) xpomocoma

3) ren

4) xmoporuiact

12. ZOYEPHUE XPOMATHU bl CTAHOBATCA CAMOCTOSTEJIbHBIMU
XPOMOCOMAMU TTOCJIE

1) cnapuBaHUsI TOMOJIOTHYHBIX XPOMATH

2) oOMeHa yyacTKaMU MEX]ly TOMOJIOTMUYHBIMH XPOMOCOMaMHU

3) pa3zneneHus COEANHSIIONIEN X LIEHTPOMEPBI

4) BeICTpanBaHUsI XPOMOCOM B SKBaTOPHAIBLHON TUTOCKOCTH KIIETKH

13. TEHETUYECKUIM KOJI — DTO:

1) HaOOp KJICTOYHBIX TCHOB

2) HyKJIICOTHTHASI TIOCJIE0BATEIbHOCTh I'eHa

3) reHeTruecKas SKCIPECCHsI

4) cucremMa 3aIucH TeHEeTHYEeCKO NH(pOopMaIuu

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

1) siape

2) MUTOXOHJIPHSIX

3) murormiazme
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4) anmapare I'ombpKu

15. KAKHME U3 IIEPEUYMCJIIEHHBIX HWKE CTPYKTYP KJIIETKW HE UMEIOT
MEMBPAHBI

1) mu30COMBI

2) XJIOPOILIACTHI

3) sApBIIIKH

4) anmapat ['obkn

ITAJIOHELI OTBETOB

Ne 3ananusa 112(3|4(5|6(7|8|9(10 (11 (12 |13 | 14| 15

OTBET 1124112342314 |2 |3 ]| 4] 2|3

B 3aganusx 16-25 BbiOepuTe HECKOJBKO MPABUIBHBIX OTBETOB WJIM YCTAHOBUTE COOTBETCTBUE
WM [1OCJIEJIOBATEIbHOCTD:
16. BOCCTAHOBUTE B UICTOPUYECKOM IUJIAHE ITOCJIEJJOBATEJIBHOCTDH
STAIIOB BO3/IENCTBUS YEJIOBEKA HA BUOCDEPY:
1) ycusneHue BIUSHUS HA TPUPOY C KOPEHHBIM NMPEOOPa30BaHUEM YaCTH SKOCUCTEM;
2) U3MEHEHHEe IKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHUE POCTa TPAB IIyTEM UX BBDKUTAHUS U
T. I.;
3) r106aibHOE U3MEHEHUE BCEX IKOJIOTMYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTPaHMYEHHOW MHTEHCU(PHUKAIUEH X0351CTBA;
4) CBEpXHMHTEHCHUBHAsI 0X0Ta 0€3 pe3KOro M3MEHEHHUS SKOCUCTEM B MEPUOJ CTAHOBIICHUS
YeJI0BEUECTBA;
5) Bo3nelicTBHE Jt0/IeH Ha Onocdepy JUIIh KaK OOBIUYHBIX OMOJIOTHYECKUX BUIOB.
17. BBIBEPUTE ITPOLIECCHI, ITPOTEKAIOIIME B [TPO®A3E ITEPBOI'O AEJIEHUA
MENO3A
1) oOMeH yyacTKaMu XpOMOCOM
2) nabop xpomocoM u uucio moisekyn JJHK B kietke — 4n4c
3) neneHue HEHTPOMEP XPOMOCOM
4) popmupoBaHHe BepeTeHa JI€ICHUS
5) BeICTpanBaHUE XPOMOCOM IO SKBATOPY KIETKH
18. KAKHUE IMPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3EI?
1) cnupanu3aius XpoMocoM
2) penymnukanus mosekyn JJHK
3) pacTBOpeHUE SACPHON 000T0UKU
4) cuHTE3 OCJIKOB B IUTOIIA3ME
5) cunte3 uPHK B spe
19. MAJIBIE KPYT'OBOPOTHI YI'JIEPOJIA B BUOCOEPE MOT'YT OCYHIECTBJIATBCA
CJIEAYIOUIUM ITIYTEM:
1) yrnexucinblii ra3 BoaensieTcs B arMocgepy B mpoiecce pOTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BpEMSsI €r0 YacTh MOTJIONIACTCA PACTEHUSIMHU U3 CPEJIbI;
2) yIIeKHUCIIbIN Ta3 MOTJIomaeTcs u3 artMocdepsl B mporiecce PoToCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMSI €T0 YaCTh BBIIEISIETCS PACTCHUSIMH B CPENY;
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3) yruiekuciblil ra3 atMocepsl moriomaeTcs B npoiecce (OTOCHHTE3a C 00pa30BaHUEM
OpPTaHMYECKUX BEIIECTB, a C THOETBIO0 PACTCHUHN U JKUBOTHBIX MPOUCXOJIUT OKUCIICHUE
OpPraHUYECKUX BEIIECTB C BBIJICJICHUEM YIJICKUCIIOrO rasa;

4) yraekuciblii Ta3 aTMocdephl MOTIIOaeTcs B mporecce pOToCHHTEe3a, a TIPU JbIXaHUH
BbIIETISIETCS B aTMOCdeEpY;

5) yrJieKucIbIii ra3 atMocdepsl moraomaeTcs B mporecce (GOTOCHHTE3a, a PU CKUTAHUH
OpPraHMYECKUX BEIIECTB BbIAEIAETCS B aTMOChepy.

20. YKAXUTE IMOCJIIEAOBATEJIbBHOCTb ®A3 OIUVIOJOTBOPEHNM .

1) cusiHUe raMeT, WM CUHTaMUN

2) IMCTAHTHOE B3aMMOJICHCTBHUC M COTMKCHUE TaMET

3) KOHTaKTHOE B3aMMOJICHCTBHE raMeT U aKTUBALIUA AULIEKICTKU

21. YCTAHOBUTE IHOCJIEJOBATEJIBHOCTb CTAIMN MHAUBUY AJIBHOI'O
PA3BUTH S YEJIOBEKA, HAUNHAS OT 3UI'OTHI.

1) dbopMupoBaHHE YETHIPEXKAMEPHOTO CEP/ALIA

2) oOpa3oBaHue 06J1aCTOMEPOB

3) dbopmupoBaHre HEPBHOU CUCTEMBI

4) dopMHUpOBaHHE ME30ICPMBI

5) obpa3zoBaHue IBYXCIOMHOTO 3apOIbIIia

22. BRIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKON MEMEPAHBI

1) oOecnieunBaeT NOCTYIUIEHUE B KJIETKY MOHOB U MEJIKUX MOJEKYJ

2) obecrieunBaeT nepeBKEHUE BEIIECTB B KIETKE

3) OTrpaHUYMBAET LIUTOILIA3MY OT OKpPY>KaroIIel CpeJibl

4) ydacTBYyeT B MOTJIOIIEHUY BEIIECTB KIETKOMN

5) mpuaeT KIeTKe )KeCTKYIo popmMy

6) ciyxut Matpuuei aisa cuateza ”PHK

23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIUE 1J1A OTIMCAHUA
TPAHCKPUIILINUN Y DYKAPUOT

1) oO6pazoBaHue MOJUHYKICOTHIHOMN IEMTH

2) coenuHSI0TCA HYKJICOTH/IbI, COAEpKAIIne Ae30KCUPUO03y

3) matpureit cyxut mosekyna JJHK

4) MPOUCXOIUT B sIIpe

5) ynBoenune monekynbl JJHK

24. YCTAHOBUTE IMTOCJIIEAOBATEJIBHOCTB ITPOHECCOB 5MBPUOHAJIBHOI'O
PA3BUTHUSA ITO3BOHOYHBIX )KUBOTHbBIX:

1) 3akyiajgKa 3a4aTOYHBIX OPTaHOB 3aPObIIIA

2) HamnpaBJIEeHHBIE TIEPEMEIECHUsSI KIETOK U nX JuddepeHnpoBKa

3) pa3BUTHE HEPBHOU IIIACTUHKU

4) cnusHAE SIMIIEKIIETKH U CTIEpPMaTO30Hu1a U 00pa30BaHNE 3UTOTHI

5) bopMupOBaHKE MHOTOKJIETOYHOTO OJTHOCIOMHOTO 3apOIbIIa

25. YIIOPAJOUYUTE NCKOITAEMBIE ®OPMbI YEJIOBEKA 1O BPEMEHU
CYIIECTBOBAHUS, HAUMHASI C CAMOY JIPEBHEN ®OPMBI:

1) Yenosek ymenblit

2) KpoMaHbOHIIBI

3) Heanneptanbis

4) YenoBek npsIMOXOASAIINI

5) ABcTpanonurek

B 3apanusax 26-30 pemnre 3a1aqu:
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3aganue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka IIBETKOB OyIeT y pacTeHUU Topoxa,
MOJIYYEHHBIX OT CaMOOIIbUIEHUSI TOMO3UTOTHBIX POAUTEIBCKUX (POPM C KPacHBIMU U C OeIbIMU
[BETKAMH, a TAKXKE OT UX CKPEIIMBAHUS MEXKIY c000i1.0

3apanue 27. 3amaya Ne 2. Ha peGenka ¢ | rpynmoil KpoBu B poOJaOME NPETCHAYIOT IBE
POJIUTENBCKHUE MAPBI:

— 1 mapa: matsb c I, oren ¢ IV rpynnoii kpoBuy;

— 2 nmapa: Mats co I, oren ¢ Il rpynmnoii kpoBu.

Kaxkoit nmape nmpuHaiiexxut peoeHoK?

3apnanue 28. 3agaua Ne 3. Omnpenenure CpelHHM pa3Mep JIMCTOYKOB y Oenoro Kiesepa,
MOJIyYEHHOTO OT CKpEIIMBaHUsl TE€TOPO3UIOTHBIX pacTeHuil ¢ sucroukamu 10 m 7 mm
COOTBETCTBEHHO.

3apanume 29. 3agaua Ne 4. [Ipoananusupyiite XapakTtep mnepenayd pelecCUBHOIO, YaCTUYHO
CIICTITICHHOTO C MIOJIOM, HACJIEJICTBEHHOTO 3a00JIEBaHHS OT MaTePH K IIOTOMKaM.

3aganue 30. V3 snemeHTOB cooliiecTBa (MOJEBKA, 3€pHO 3JIaKOB, (DMIMH, XOPEK) COCTaBHTE
MUIIEBYIO IIeNb U Ha OCHOBAaHUHM TMPABWJIA SKOJIOTHYECKON MUPAMHIBI ONPEHCIUTE, CKOJBKO
HY>KHO 3€pHa, 4TOOBI B JIECy BBIPOC OJUH (PUIMH MAccou 2,5 K.

Kputepuu ornieHnBanusi UTOrOBOM MUCbMEHHOM pPabOTHI:

Ouenka IIpoueHT BBHINOJTHEHHUS
“OTIUYHO” 85-100%
“xopomo” 70-84%

“yIIOBJICTBOPUTEIHHO” 50-69%
“HEYJOBJIETBOPUTEIBHO™ meHee 49%

5.YCJIOBUS PEAJIM3ALINU ITPOTI'PAMMBI IUCHUIIJINHBI

5.1. lnsa peanu3anuu NporpaMmsbl yueOHOM TUCHMITIMHBI JOJDKHBI OBITh MPEAyCMOTPEHBI
CJIEIyIOIINE CHEIUAIbHbIE TOMEIIECHHUS:

Kabuner «buonorum», ocHaiieHHbIH 000opynoBaHHEM: MeOenb, JOCKa, MeJl, HarjsHble
nocoOust (KOMIUIEKTHl Y4eOHBIX TaOlWll, IJIAKaTOB), TEXHUYECKUMHU CpEACTBAMU OOyYEHUS:
KOMIIBIOTED C YCTPOMICTBaAaMHM BOCIPOM3BEIEHUS 3ByKa, NPHUHTEP, MYJIbTUMEAHA-IIPOEKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep AJis Mpe3eHTalHH.

JlaGopatopus, OCHallleHHas OOOpYJOBaHUEM MJisi NPOBEACHHS 3aHATHI: MHUKPOCKOIIBI,
CEeKYHJIOMEp, TOHOMETP, JabopaTopHas rmocyaa (MpoOUpPKH, MOACTABKH JJIsi TPOOUPOK, TUHIIETHI,
IIECOK, CTYNKH C TNECTHKaMH, IpPEIMETHbIE M IOKPOBHBIE CTEKJA, CTEKISHHBIE MAJI0YKH,
npenapoBajibHble WIJIbl, (UIbTpOBaIbHasg Oymara (candeTku), CTakaHbl) TMIIEPTOHUYECKUUN
pacTBOp xJyiopuja Hatpusi, 3%-HbIil pacTBOp NEPOKCUIA BOAOPOJA, pacTBOp Hoja B HOAUCTOM
KaJIUW, TIUIEPHH, KIyOHN KapTo(dess, JTUCT 3J0/Ied KaHAJCKOH, TI0 PAOMHBI OOBIKHOBEHHON
(psIOMHBI WM TOMATA), JIyK penyaThiii, pa3BeIeHHbIE B BOJIE JPOXKKH )

6.MudopmannoHHoe obecneyeHHe Peaiu3aluM MPOrpaMMbl
Jns peanuszanuu nporpammbl  OMOIMOTEYHBIH (OHI 0Opa3oBaTeNbHOW OpraHu3aluu
YKOMIUIEKTOBAH MEYaTHBIMH W/WIM 3JEKTPOHHBIE o0Opa3oBaTeibHble U WHGOPMAlMOHHbIE
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PECYPChI, PEKOMCHAOBAHHBIC IJId HCIIOJIbB30BaHHUS B O6p330BaTCJ'II)HOM mponecce, HEe CTapuic
IATH JIET C MOMCHTA U3 JJaHU.
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