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1.0BIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI JUCHUTLIUHBI

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
CIEUUATBHOCTH 10 crneruanbHoct 38.02.01 Dkxonomuxa u oOyxeanmepckuit yuem (no
ompaciam).

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero obpazoanusi ¢ yderoM PI'OC CIIO no cnemumanpHOoCcTH 38.02.01 JKOHOMUKG U
oyxzanmepckuii yuem (no ompaciam).

Jucnunnuna HanpasieHa Ha GopmupoBanne OK mo cnenuanbHOCTH:

Koo Haumenoeanue komnemenyuu
KomnemeHnyuu
OK-01 Bribupates  cnocoObl  pemreHuss  3amad MpodecCHOHaNbHOHW — AESITeThHOCTH
MMPUMCHUTCIILHO K Pa3JIMYHbIM KOHTCKCTaM
OK-02 Hcmonb30BaTh COBPEMEHHBIC CpEACTBA IOWMCKA, aHalM3a W HMHTEPIPETAIUU

uHpOpMauy ¥ WHPOPMALMOHHBIE TEXHOJOIMH JUIS  BBIIOJHEHHUS  3ajgad
npo¢ecCHOHAIBHON e TebHOCTU

OK-04 DdhHexTHBHO B3aUMOICHCTBOBATL H pabOTATh B KOJUIEKTHBE M KOMAaH/IE

OK-07 CopeiicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpellbl, pecypcocOepeKeHNI0, TPUMEHSTh
3HaHUSI 00 M3MEHEHMHM KIMMaTa, [PUHLUIBI OEpeKINBOrO  MPOU3BOJICTBA,
3¢ (EKTUBHO JICHCTBOBATH B YPE3BbIUANHBIX CHTYaIUIX

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

Heanb: ¢dopMupoBaHue y CTYIEHTOB MPEACTABIEHUS O CTPYKTYpHO-(PYHKIIMOHAIBHON
OpraHM3aliy >KMBBIX CHUCTEM PA3HOIO PaHra KaK OCHOBBI IPUHATHS PEIICHWH B OTHOILIECHUU
00BEKTOB )KMBOW IPUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYaIIHSIX.

3agauu:

1) chopmupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOPa3usi 1 OCOOCHHOCTEH JKUBBIX CHCTEM
pasHOro YpOBHSI OpraHM3allld, 3aKOHOMEPHOCTEH NpOTEKaHUs OMOJOTUYECKUX IPOLECCOB U
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW HaydYHOW KAapTHHBI MHUpPa, B3aUMOCBSI3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONPEIENSTh KUBbIE OOBEKTHI B IPUPOJIE; IPOBOJUTH HAOIIOACHUS 3a
DKOCUCTEMaMU  JUIsl  BBISIBJIGHHA ~ €CTECTBEHHBIX U aHTPOINOIE€HHBIX  HM3MEHEHMH,
MHTEPIPETUPOBATH PE3yNbTAaThl HAOIIOACHUH,

3) cpopMupoBaTH HaBBIKU MPOBECHUS MPOCTEUIINX OMOJIOTHUECKUX IKCIIEPUMEHTAIBHBIX
WCCJICIOBAaHUN C COOJIO/IGHWEeM TMpaBWJI 0e30macHOTO oOpamieHuss ¢ OObEeKTaMu U
o0opynoBaHueM;

4) pa3BUTh YMEHHsS HCHOJIb30BaTh HHGOPMAIUMIO OHOJOTHYECKOIO XapakTepa U3
Pa3IMYHBIX UCTOUYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH IOCIEACTBUS CBOEU JAESITENBHOCTH IO
OTHOILIEHHUIO K OKpYXarolllel cpeae, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBaTH U COOJIOAATH
Mepbl TPOPUITAKTHKY 3a00IeBaHUI.

6) chopmMupoBaTh MOHMMAaHHE 3HAYMMOCTH JOCTM)KEHUH OMONOTMYECKON Hayku U
TEXHOJIOTHI B MPAaKTUYECKOM JEesTENIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.
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1.3 Ilnanupyemblie pe3yJbTaThbl OCBOEHHUsI 0011€00Pa30BATENbHOI AUCHUILINHBI B
coorBeTcTBMU ¢ PI'OC COO
O0mme (IMYHOCTHBIE M MeTaNpeAMeTHbIE) Pe3yJibTaThl 00y4YeHMsI:

B yacTu TPpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTD K TPY/y, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPY10Jt00ue;

- TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH TEXHOJOTMYECKOW M COIMAILHOW HAmpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESITEIIbHOCTD;

- HHTEpEeC K pa3IndHbIM chepam npodeccHoHaIbHON AesITeNbHOCTH,

OBgJ1ajieHHe YHHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUSIMU:

a) 0a30BbI€ JJOTUYECKHE JICHCTBUS:

- CaMOCTOSITEIBbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh NPOOJIEMY, paccMaTpUBaTh e¢
BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIICCTBCHHBIN NMPU3HAK WJIM OCHOBAHUS JJISi CPAaBHEHUS, KJIACCU(DUKANNU U
0000111eHN;

- OIIPEIEIIATh LEH JISATSIIEHOCTH, 33/1aBaTh TapaMEeTPhl M KPUTCPUH UX JTOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

- BHOCHTH KOPPEKTHUBHI B JIEATECIHHOCTH, OIEHUBATh COOTBETCTBHE pE3YJIBTATOB IEJISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX MPOOIIEM

0) 6a30BBIC UCCIICAOBATEIIBCKHE JCHCTBHUS:

- BJIQJICTh HABBIKAMHU YYE€OHO-HCCIICIOBATEIIbCKOW M TPOCKTHOW JIEATSIBHOCTH, HaBBIKAMH
paszpelrieHus mpoodseM;

- BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3H M aKTYAIM3UPOBATH 33]1a9y, BBIJIBUTATh THIIOTE3Y €€
pelleHus, HaXOAUTh apryMEHTBI I I0KA3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a/1aBaTh apaMeTphbl
U KPUTEPUU PEIICHHSI,

- QaHAJIM3UPOBATh MOJYUYEHHBIC B XOJIE PEIICHUs 3a/1a4l Pe3yNbTaThl, KPDUTUYECKU OI[CHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B TO3HABATENbHYIO M MPAKTUYECKYIO 00JIaCTH KU3HEACSITETFHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

- BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTUHAIBHBIE TTOXObl U PEIICHHUS,

- CIIOCOOHOCTh UX HCIIOJIb30BAHUS B T03HABATEIBHON M COLUAIIBHOM MPAKTHUKE

B o06.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:

- chOpMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKH W OOINECTBEHHOW MpPAaKTHKH, OCHOBAHHOTO HAa JHAJOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTAa B MOJIMKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOW W UYMTATENbCKOW KYIbTYphl KaK CpPEACTBA B3aMMOJCHCTBHS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA,

- OCO3HAHHWE IICHHOCTH HAYYHOW JeSATeNbHOCTH, TOTOBHOCTH OCYIIECTBISTh MPOCKTHYIO H
HCCIICIOBATEIILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BJIaJICTh HaBBIKAMH MOJIy4YEHHUs MHPOPMAIIUU U3 UCTOUYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENEHO
OCYIIECTBIIATh TOWCK, aHAJIN3, CUCTEMATHU3AIMI0 U WHTEPIPETAIIMI0 WHPOPMAIIUU PA3THIHBIX
BUJIOB U (DOPM TMpeICTaBICHMUS;
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- CO03/1aBaTh TEKCThl B Pa3JIMYHBIX (opMaTax C y4yeTOM Ha3HauYeHHs MHPOpPMAIMU U LIEIEBOH
ayJIUTOPUH, BBIOUPAs ONTUMAIIbHYIO (OpPMY MPEICTABICHUS U BU3yaIu3alluu;

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

- WCIIOJIb30BaTh CPe/CTBA MHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3aJad C COOIIOACHHEM TpeOOBaHUIA
OPrOHOMUKH, TEXHUKUA OE30MaCHOCTH, TUTHUECHBI, PECYPCOCOCPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

- BJIQIETh HAaBBIKAMU PACIIO3HABAHMS M 3aIIUTHl HH(GOpMANUY, HHPOPMALMOHHON 0€301acHOCTH
JUYHOCTH

- FOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH ¥ CAMOOIIPEAEIIEHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIIe0BATENbCKOM, TPOSKTHOMN U COIIMANIbHOM 1€ TeIbHOCTH;
OBiaieHHe YHHBEPCAJIbHBIMHA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

0) coBMeCTHasl I€SITEIILHOCT:

- IOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON PaOOTHI;

- IPUHUMATh I1IEJIM COBMECTHOM AESITEIHHOCTU, OPTAHU30BLIBATh U KOOPJIUHUPOBATH JIEHCTBUS
0 €€ JOCTUKEHHUIO: COCTABJIATh IUIaH JACMCTBUM, pacHpenessiTh pOJIM C YYETOM MHEHUH
YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

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

- OCYUIECTBJIATH MMO3UTUBHOE CTPATETMUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYaLHUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM

OByajieHUe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHUAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

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

- IPU3HABaTh CBOE MIPaBO U MPaBO JPYTUX JIIOJAEH Ha OLUINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIMH JIPYTOr0 YelIOBEKa

B o6Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- copMHpPOBAHHOCTH  SKOJOTHMYECKONW KYIbTYypbl, TOHUMAaHUE BIMUSHHUS  COIUAIBHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHON M COLMAIBHOM Cpellbl, OCO3HAaHUE
II00aEHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICVCTBUI B OKPYKAIOIIEH CpElle HA OCHOBE 3HAHUA LEel
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

- YMEHHE POTHO3UPOBATh HEOIATONMPHUATHBIE SKOJOTHYECKHE TMOCIEACTBHS MPEANPUHIMAEMbIX
JIEHCTBHM, IPEAOTBPAILATD UX;

- pacUIMpPEHHE OMbITA IESITEIIbHOCTU SKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIJICHUE HAaBBIKAMH YUEOHO-HUCCIIEA0BATEIBCKOM, MPOSKTHON U COIMMAIBHON JEATEThHOCTH

JucnuiiimHapHble (IpeAMeTHbIe) pe3yJIbTaThl 00yYeHHs

- c(OpPMHUPOBAHHOCTh 3HAHWUH O MECTE W POJHM OWOJIOTMH B CHCTEME HAyYHOTO 3HAHUS;
(YHKITMOHATBLHOW TPAMOTHOCTH YeJIOBEKa JUISl PEIICHUS KU3HEHHBIX TIPOOJIeM;
- chOpPMUPOBAHHOCTh ~ yYMEHHS  pPACKpbIBaTh  COJIEpP)KaHWE  OCHOBOIIOJIATAFOIINX
OMOJIOTUYECKMX TEPMUHOB W TIOHSATHHA: »W3Hb, KJIETKa, TKaHb, OPTaH, OPTaHWU3M, BH]I,
MOMYJISIIIMSL, 9KOCHUCTEMa, OUOIIeHO03, Ouocdepa; merabonusM (0OMEH BEIIEeCTB U MpEeBpalleHUE
SHEPTUH), TOMEOCTa3 (CaMOperyssius), OMOCHHTE3 OeKa, CTPYKTypHAas OpPraHU3alus >KHBBIX
CHCTEM, JTUCKPETHOCTH, CaMOpETyJISIIHS, CaMOBOCITPOU3BE/ICHUE (penpoayKius),
5
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HACJIEJCTBEHHOCTh, HM3MEHUYMBOCTb, SHEPro3aBUCUMOCTh, POCT M pa3BUTHUE, YpPOBHEBas
OpraHu3aIus;

- chOPMUPOBAHHOCTh ~ yYMEHHSI  pPACKpbIBaTh  COJIEPKaHHWE  OCHOBOIIOJIATAFOIINX
OMOJIOTMYECKUX TEOPHUM U TUIOTE3: KJIETOYHOMU, XPOMOCOMHOM, MyTaIllMOHHOM, IBOTIOIMOHHOM,
MIPOUCXO0XKICHUS )KU3HU U YEIIOBEKa;

- c(hOpPMUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIMOJIATAIONIE OMOIOTHIECKIE 3aKOHBI U
3akoHomepHoctu (I. Mengens, T. Moprana, H.M. BaBunosa, 2. I'ekkensa, @. Mromiepa, K.
bapa), rpaHuIel UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

- NpUOOpEeTeHUEe OmbIiTa MNPUMEHEHUS OCHOBHBIX METOJOB HAYYHOTO TIO3HAHMSA,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIIECCOB U SBIICHUIA;
OpraHU3aIMy ¥ IPOBEICHHS OMOJOTHYECKOT0 SKCIIEPUMEHTA, BBIIBHOKCHHS THIIOTE3, BBISBICHUS
3aBUCUMOCTH MEX]y HCCIEAyeMbIMHU BEIUYMHAMU, OOBSICHEHUS MOJYyUYECHHBIX PE3YJIbTaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIb30BAaHMUEM HAyUHBIX MOHITHIA, TECOPHI U 3aKOHOB;

- c(OpPMUPOBAHHOCTh YMEHHUSI BBIICIATH CYIICCTBCHHBIE IPU3HAKH BUPYCOB, KIIETOK
MPOKAPUOT M  OYKApPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTeOIIEHO30B U 3KOCHCTEM; OCOOSHHOCTH IIPOIIECCOB OOMEHA BEIISCTB W IPEBpAICHUS
SHEPruM B KJIETKE, (POTOCUHTE3a, IUIACTUYECKOTO M SHEPreTUYECKOro OOMEeHa, XEMOCHHTE3a,
MHUTO33, M€i03a, OIUIOJOTBOPEHHUS, PAa3BUTUA M Pa3MHOXKEHUS, UHAUBUAYAJIbHOTO Pa3BUTHUS
opranm3Ma  (OHTOTeHe3a), OOpbOBI  3a  CYIIECTBOBaHWE, E€CTECTBEHHOro  0TOOpa,
BHJ1000pa30BaHMs, IPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHUSA KOMIIOHCHTOB
HKOCHUCTEM, AHTPONOTECHHBIX HW3MEHEHHH B JKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpoTa
BEIIIECTB U MIPEBpalllCHUE SHEPTUU B OHnocdepe;

- chOpPMUPOBAHHOCTH ~ yYMEHHS  peliarh  OHWOJOTHMYECKHE  3aJadd,  COCTaBISTh
TEHOTHUITMYECKUE CXEMbl CKPEUIMBAaHUS [UJIi pPa3HBIX THUIOB HACJIEIOBAaHUS TMPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMbI TIEPEHOCA BEUIECTB M SHEPTrUU B dKocHUcTeMax (LM MUTaHUS,
MUIIEBbIE CETH) ;

- chOpPMUPOBAHHOCTh YMEHUN KPUTHUECKHU OIICHHBATh HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaNMU, HAYYHO-TIOMYJISIPHBIE MaTepuaibl); HHTEPIPETUPOBATH ATHUYECKUE
ACTIEKThI COBPEMEHHBIX MCCIIeIOBAaHUIN B OMOJIOTUH, MEIUIIMHE, ONOTEXHOJIOTUN; pacCCMAaTPUBATh
r100aMbHBIE DKOJIOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3UIINIO;

- chOpMHUPOBAHHOCTh YMEHUM CO3/aBaTh COOCTBEHHBIE MHCHMEHHBIE U  YCTHBIC
COOOIIleHNsI Ha OCHOBE OMONOTHYEecKOW MH(OpMAIMKU U3 HECKOIBKHX HMCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh NOHATUHHBIN amnmnapar 6uooruy;

- NpuUOOpeTeHne OmbITa MNPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TO3HAHMUA,
UCTIONIb3YEMBIX B OMOJIOTUU: HAOIIOJEHUS U OMUCAHUS KUBBIX CHUCTEM, MPOIIECCOB U SBICHUI;
OpraHU3aIMy ¥ POBEICHHS OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIIBHYKCHUS THUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXAY HCCIENyeMBbIMU BEIWYMHAMH, OOBSCHEHHS TMOJNYyYEHHBIX PE3ylIbTaTOB U
(bopMyITUPOBaHUS BBIBOJIOB C MCIIOIH30BAHUEM HAYYHBIX TTOHSITHH, TECOPUH U 3aKOHOB;

- chOpPMUPOBAHHOCTh YMEHHUS TIPUMEHATH TONY4YEHHBbIE 3HaHUS M1 OOBSCHEHUS
OMOJIOTUYECKHX MPOLIECCOB U SIBICHUM, JUIS MPUHATUS MTPAKTHUECKUX PEIICHUI B TOBCEIHEBHOM
JKU3HM C IEJIbI0 o0ecreueHns 0€30MacHOCTH CBOETO 3/I0POBBS M 3/I0POBbsI OKPYKAIOIIUX JIFOICH,
COONIOZICHHSI 3/I0POBOTO 00pa3a »KU3HU, HOPM TPaMOTHOTO TIOBEACHUS B OKpYKaroIen
MPUPOTHON cpeje; MOHMMaHWe HEOOXOJIMMOCTH HCIOJIb30BAaHUS JTOCTHKEHUN COBPEMEHHOMN
OMOJOTUM 1 OMOTEXHOJIOTHH 7Sl palliOHATLHOTO MPUPOAOIIOIE30BAHNUS.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI
2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

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

OcHoBHoOe cogepkaHue

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

n1abopaTopHbIE 3aHATH 2

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

HaunmenoBaHmue pa3aeioB
H TeM

Conep:xxanue yueOHOro Matepuaia (0CHOBHOe U POo¢ecCHOHAIBHO-
OPHMEHTHPOBAHHOE), JIA00PATOPHbIE H MPAKTHYECKUE 3AHATHUS

O0BeM
yacoB

DopmMHpyeMBble
KOMIIeTCHIIUH

1

2

4

Paznen 1. Knerka — cTpykTy

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

OK-02

Tema 1.1.

OcCHOBHOe co/Iep:KaHue

buoJsiorus kak Hayka.

TeopeaneCKoe oﬁyqelme:

0,5

OO0mas xapakTepucTuKa
JKM3HH

CoBpeMeHHBIe OTpaciu OnoIorudecKux 3HaHui. CBsi3b OMOJIOTHH C IPYTHMMHU HayKaMH:
ouoxumusi, Onopusuka, OMOHHUKA, TeHoreorpadus u Ap. Poias 1 MmecTo 6uosioruu B
(OopMHUPOBAHNUY COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3alluu )KUBOU
matepuu. O011ast XapaKTepUCTHKA )KU3HHU, CBOMCTBA )KHUBBIX CHCTEM. XUMHUYECKUI COCTAB
KJIIETOK

Tema 1.2.
CrpykrypHo-
(pyHknuoHaIbHASA
OpraHu3anms KJIeTOK

OcHoBHOE COoICPKaAHUE

OK-01

Teopernueckoe o0yueHune:

0,5

OK - 02

Knerounas reopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MONTOXKEHUS
COBPEMEHHOM KJIIETOYHOM TeopuH. THUIIbI KJIE€TOYHON OPraHU3alMN: TPOKAPUOTHUECKUN U
sykapuoTHueckuil. OTHOKJIETOYHbIE U MHOTOKJIETOUHBIE Opranu3Mel. CTpoeHue
npoKapuoTHYeckoi KieTku. CTpoeHne 3yKkapuoTudeckoi kieTku. Heknerounsie popmbl
JKU3HU (BUpPYCHI, OakTepuodaru)

OK-04

JlaGopaTopHble 3ansaTus 1:

[TproOperenue onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BHITTIOJTHEHUN
1abopaTOPHBIX paboT:
1. JlaGopatopnas pabota «CTpoeHHe KIETKH (pacTeHUs, )KUBOTHbIE, TPUObI) U
KJICTOYHBIC BKITIOUCHUS (Kpaxmail, KapOTHHOUIBI, XJIOPOTIIIACTHI, XPOMOTIIIACTHI )»
[ToaroroBka MUKpoOnpenapaToB, HAOIIOIEHUE ¢ TIOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE
pa3NuUmii MEXTy N3ydaeMbIMH 00beKTaMu, (JOPMYITHPOBAHNE BHIBOJIOB

IIpakTHYecKkHe 3aHATHA:

IT 1: Bupycubie u 6aktepuanbpHbie 3a001eBanusi. OOIMe TPUHITUIBI UCTIOTH30BaHUS
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JIeKapCTBEHHBIX BemecTB. OcCOOEHHOCTH MpUMEHEeHHs aHTHONOTUKOB. [IpencraBnenne
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalMel, IOArOTOBIEHHBIX 110 IEPEYHIO0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX IIPENOAABATEIIEM

Tema 1.3. CTpyKTypHO- OcCHOBHOe co/Iep:KaHue OK-01
(pyHKUIMOHAJIbHBIE Teopernueckoe o0yueHue: 0,5 OK -02
dakTopsI XpomocomHas Teopust T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK,
HACJIeACTBECHHOCTH TOMOJIOTMYHBIC 1 HETOMOJIOTHYHBIC XPOMOCOMBI, TaIUIONIHBIA U JUILIOWIHEBIA Ha60p.

Hyxneunossie kucnotsl: JIHK, PHK HaxoxneHue B KIeTKe, UX CTPOCHUE U (PYHKITHH.

MaTtpuuHble IPOLECCH] B KJIETKE: PEIUIMKalLKs, OMOCUHTE3 O€JKa, pernapaus.

I'eneTnueckuii KOJ U €ro CBOMCTBA

IIpakTHYecKue 3aHATHSA: 2

I1.2: Pemenue 3a1a4 Ha onpeeeHUEe NOCIEA0BaTENbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B

HOPME U B CJIy4ae U3MEHEHMS MOCIeA0BaTENbHOCTH HyKiIeoTa0B JIHK
Tema 1.4. OcHOBHOE co/IepKaHue OK -02
OO0MeH BelecTB U Teopernueckoe o0yueHue: 0,5
NpeBpalieHue JHePrum B [TonsiTe MeTab0aM3M. ACCUMUIISIUS U TUCCUMMIIALINS — IBE CTOPOHBI MeTaboIMu3Ma.
KJIETKe Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpOdHBINA, a3pOOHBIN U aHAIPOOHBIH.

[Tnactnyeckuit oomeH. @oTocuHTE3. XEMOCHUHTES
Tema 1.5. 7JKnuzHeHHBIH OcHoBHOE coaepKaHue OK - 02
HMKJ KJ1eTku. Muros. Teopernueckoe odyueHue: 1 OK - 04
Meiio3 Knerounslii uki, ero nepuoasl. MUTO3, €ro CTaguu U MPOUCXOISAIIHIE ITPOLIECCHI.

buonornueckoe 3HaueHne Mmuto3a. Meio3 u ero craauu. [loBenenrne XxpoMocoM B MENO3€.

Kpoccunrosep. buosornueckuii cmMpIci MelHo03a
Pa3ned 2. Ctpoenue u GyHKIIMHM OPraHu3Ma
Tema 2.1. CTtpoeHnue OcHoBHoOe cojepKaHue OK - 02
OpraHu3ma Teopernueckoe o0yueHune: 0,5 OK - 04

MHOTrOKJIETOUHEIC OpraHu3MBbl. BzanmocBs3b OpraHoB U CUCTECMbI OPraHOB B
MHOT'OKJICTOYHOM OpraHu3Me. T'omeocras opraHu3mMa 1 €ro noAACpKaHrue B IPoLecce
KHN3HCICATCIIbHOCTH
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Tema 2.2. OcHoBHOe coep:kaHue OK -02
DopMbI pa3MHOKEHHS Teopernyeckoe odydeHue: 05
OpPraHU3MoOB ®opmbl pa3MHOXKEHHS OpraHn3MoB. becronoe 1 nmoioBoe pazMHokeHue. Buapl Oecronoro

pa3muoxenus. [lonoBoe pazmMHoXxeHue. 'amerorenes y »kuBoTHbIX. CriepMarorenes u

ooreHe3. CTpoeHHe NMoIOBbIX KJIeTOK. OII0I0TBOPEHHE
Tema 2.3. OCHOBHOe co/Iep:KaHue OK -02
OHTOreHe3 pacTeHui, TeopeTnueckoe o0yueHue: 0,5 OK - 04
JKHBOTHBIX H YeJIOBeKa WuauBrayabHOE pa3BUTHE OPTaHU3MOB. DMOPHUOTEHE3 U €T0 CTaIHU.

[TocTamOpuonanbHbIi eproa. CTaauy TOCTIMOPHOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX U

yenoBeka. [Ipsmoe n Henpsimoe pa3zButue. buonorndyeckoe crapenue u cMepth. OHTOreHE3

pacTeHuit
Tema 2.4. OcHoBHoOe coep:kaHue OK - 02
3aKkoHOMepHOCTH Teopernueckoe o0yueHue: 0,5 OK - 04
HacJIeJ0BaHUA OcHOBHbIE IOHATHS FEHETUKH. 3aKOHOMEPHOCTU 00pa3oBaHusl rameT. 3akoHsl I'. Mennens

(MOHOrMOpHIHOE U MOJUTHOPUAHOE CKpeluBaHue). BzaumoaelcTBie reHoB

IIpakTHyecKue 3aHATHA: 1

IT 3. Pemenue 3agay Ha onpeieleHue BEpOATHOCTH BOSHUKHOBEHHSI HACJI€CTBEHHBIX

MPU3HAKOB IIPU MOHO-, JTU-, TIOJTUTHOPUIHOM U aHATH3UPYIOIIEM CKpEIINBaHUH,

COCTaBJIEHUE FeHOTHUIIMYECKHX CXEM CKpPEIIMBAHUS.
Tema 2.5. CueniieHHoe OcHoBHoOe coiep:kaHue OK-01
Hacje10BaHue Npu3HaKkoB | Teoperuueckoe o0yyeHue: 0,5 OK -02

3akonsl T. Moprana. CuernieHHoe Hacjiel0BaHHe T'€HOB, HapyIlIeHHE CLEeTICHHS.

HacnenoBanue mpu3HaKOB, CIEIUIEHHBIX C TIOJIOM

TIpaKkTHYeCKHe 3aHSATHS: 1

IT 4. Pemrenue 3a1a4 Ha ONpeEAEIEHNE BEPOITHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX

NPU3HAKOB MPH CLETUIEHHOM HaclleI0BaHUU, COCTABICHHE TeHOTUITNYECKUX CXEM

CKpEIBAHHS
Tema 2.6. OcHoBHOE conep:kaHue OK-01
3aKOHOMEPHOCTH Teopernueckoe o0yueHue: 0,5 OK - 02

10
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HU3MCHYUBOCTH

N3meHunBOCTH MpU3HAKOB. BHIbI N3MEHUMBOCTU: HACIEACTBEHHAS U HEHACIIEACTBEHHAS.
3aK0H TOMOJIOTHYECKUX PSIOB B HacheAcTBeHHOH n3MeHunBoctr (H.M. BaBuios).
MyTtanuonHasi Teopus U3MEHYMBOCTH. Bubpl MyTanuii 1 IpyUUUHbl UX BOSHUKHOBEHHSI.
Kapuotun uenoseka. Hacnencteennslie 3aboneBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE
0ose3Hu yenoBeka. bone3Hu ¢ HacaeACTBEHHON NPEApacoioKEHHOCThIO. 3HAaUEHNE
MEAMIMHCKON T€HETUKH B MPEJAOTBPAILICHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHU
YyeJloBeKa

IIpakTH4yecKkue 3aHATHS:

I1 5.Pemenue 3a1a4 Ha onpeneIeHUe TUIIA MYTALMK TIPU ITepeaade HacaeACTBEHHbIX
IPU3HAKOB, COCTABJICHUE T€HOTUIIMNYECKUX CXEM CKpELMBaHMsI

OK-04

Paznen 3. Teopusi 3Bosounu

Tema 3.1. UcTopusi

OcCHOBHOe co/Iep:KaHue

IBOJHOIMTHOHHOTO YYCHUS.

TeopeaneCKoe oﬁyqelme:

Mukpo3Boaonus

[Tepssie aBomonnonHbie KoHIenwH (OK.B. Jlamapk, XK.JI. broddon). DBomtormonnas
teopust Y. Jlappuaa. CUHTETHYECKAS] TEOPHUS DBOJIOIMH U €€ OCHOBHBIC ITOJIOKEHUSI.
MI/IKPOSBOJ'II—OHI/ISI. HOHYJ'IHIII/IH KakK 3JICMCHTAapHaA €IMHUIIA DBOJJIOINH. I'eneTnueckue
OCHOBBI 3BOJIIOIMU. DJIeMeHTapHbIe (pakTophl FBoONNH. EcTecTBeHHBII 0TOOp —
HaINpaBJSIOMMi (hakTop 3BoMonnH. Bumoodpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOLUH

OK - 02
OK-04

Tema 3.2.

OcHoBHOE coaepKaHue

Maxkpo3Boaouus.

TeopeTuquKoe oﬁyqelme:

Bo3HukHOBeHHE M
pa3BuTHe KU3HU HA 3emJie

Maxpossomtorus. DopMbl 1 OCHOBHEIE HanpaBieHust MakpodBomtonuu (A.H. Cesepiios).
[Tyt noctmxenus 6uoniornueckoro nporpecca. CoxpaneHue 6uopaznoodpasus Ha 3emIe.
['unoTe3s! U TeOpUU BO3HUKHOBEHUS KU3HU Ha 3emIie. [osBiIeHNe MepBhIX KIETOK U UX
sBoJiroud. [IpokapuoTsl U 3ykapuoThl. [IponcxokaeHne MHOTOKIIETOYHBIX OPTaHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I[aPCTB DYKApUOT

OK - 02
OK-04

Tema 3.3. IIpoucxoxaenue

OcHoBHOE coJep:KaHue

YECJ0BCKA — AaHTPONOTCHE3

Teopernueckoe o0yueHune:

AHTpOHOHOFI/ISI — HayKa O 4YCJIOBCKC. CucreMaTH4ecKoe IMOJI0KCHUE YeIIOBEKa. CXOI[CTBO n
OTJIMYMS YeJIOBEeKa C JKUBOTHBIMU. OCHOBHEIC CTaJuKW aHTPOIIOTCHE3A. BBOHIOIII/IH

OK -02
OK - 04

11
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COBPEMEHHOI0 YEJIOBEKa.
YenoBeueckue pachl M UX €IMHCTBO. BpeMs u myTu pacceneHus 4yeioBeKa o IiaHeTe.
[Tpucnoco01eHHOCTh Ye0BEKA K pa3HbIM YCIOBHSIM CPEJIbI

Pazpea 4. Ixo1orus

TeMma 4.1. DKoJIornuecKne
¢axTopbI M cpeabl KU3HA

OcHoBHOe coep:kaHue

TeopeTnueckoe odyueHue:

Cpenpl 00uTaHusE OPraHU3MOB: BO/IHAS, HA3EMHO-BO3/TyIIIHAS, IOYBEHHAs,
BHYTpPHOpPraHU3MEHHas. DU3NKO-XUMHUECKUE OCOOCHHOCTHU Cpejl OOUTaHHS OPTaHU3MOB.
[TpucniocoOnenust OpraHu3MoOB K *KU3HU B pa3HbIX cpenax. [loHsTHe skoaornueckoro
dakropa. Knaccuduxarus sxonorunyeckux (axropon. [Ipasuno munumyma FO. JIubuxa.
3akon TonepantHoctu B. lllendopna

OK-1
OK - 02
OK -07

Tema 4.2. [lonyasiuus,
€co00IIeCTBA, DKOCHCTEMbI

OcHoBHOE CoAcCpKaHue

TeopeTnueckoe odyueHue:

DKoJoruyeckasi XapakTepUCTUKa BUJA U MONYJISALUU. DKOJIOrMYecKas HUIIA BUJA.
DKOJIOrHYecKre XapaKTepUCTUKU nonysiuu. CoolbIecTBa u 3KocucTeMsl. bruonenos u
ero cTpykrypa. CBsi3u MexX1y opranu3smMamu B OnoreHose. CTpyKTypHbIE KOMIIOHEHTBI
DKOCHCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, peAyLIeHThl. KpyroBopoT BEECTB U MOTOK
SHEepruM B 3kocucreme. Tpoduueckue ypoBHH

IlpakTHYeckHe 3aHATHIA:

IT 6. Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeIN YKOCUCTEMBI. briomacca u
MPOAYKIHSL. DKOIOTUYECKUE MHUPAMUIBI YHces, OnoMacchl U sHepruu. [IpaBuio mupaMusl
SHEPTUH.

Pelenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUI 110 IEPEHOCY BEUIECTBA U
SHEPTHH B DKOCUCTEMAX C COCTaBJIEHUE TPODUUECKUX IIETIeH U MUpaMu]l OMOMAaCcChl U
SHEPTrUu

OK-01
OK -02
OK - 07

Tema 4.3. buocdepa -
rJ00aJbHAas
IKO0JIOrHYecKasi CHCTeMa

OcHoBHOE coJep:KaHue

Teopernueckoe o0yueHue:

Buocdepa — xuBas ob6onouka 3emnu. Pa3surue npeacrasnenuit o buocdepe B Tpynax B.1.
Bepnanckoro. O6iactu 6mocdeps! n ee KOMIOHEHTHI. JKnBoOe BelecTBo Onochepsl u ero

OK-01
OK - 02
OK -07

12
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byHKIHIH.
3aKOHOMEPHOCTH cyiecTBoBaHus ornocdepbl. OcodbeHHOCTH Orocdephl Kak riao0ambpHON

sKocHcTeMbl. JlnHammyeckoe paBHOBecHe B Onocepe. KpyroBopoTs! BemecTs n
OnoreoxnMuUeCcKre IUKIbL. [ 100aIbHbIe YKOJIOrHYEeCKUe MPOOIEMbl COBPEMEHHOCTH

Tema 4.4. Bausinue OcHoBHoOe coep:kaHue OK-01
aHTPONOreHHLIX (pakTOpoB | TeopeTnyeckoe odyueHue: OK - 02
Ha Ouocepy AHTpOTIOTeHHBIE BO3ICHCTBHS HA Onocdepy. 3arps3HeHns KaKk BU] aHTPOIIOTC€HHOTO OK - 04

BO3CUCTBUS. AHTPOIIOI€HHbIE BO3/IeHCTBHS HAa aTMoc(hepy. Bo3nelicTBust Ha ruapocdepy. OK - 07

BosneiictBust Ha muTocdepy. AHTPOIIOTEHHBIE BO3/ICHCTBHS HAa OMOTHYECKHE COOOIIECTRA.

VYray6iieHHO U3y4yaroTCsl OTXO/Ibl, CBSI3aHHBIE C OIpeIeIeHHON

npodeccreil/cnennanbHOCTHIO

IIpakTH4yeckue 3aHATHS:

IT 7. «OTX01bI TPOU3BOACTBAY
Tema 4.5. Bansanune OcCHOBHOe co/Iep:KaHue OK -02
COLAIBbHO- Teopernueckoe odyueHue: OK - 04
IKOJOTHIeCKHX (AKTOPOB | 310pOBBE U €T0 COCTaBIsromue. MakTophl, MOJ0KUTETHHO U OTPUIIATENBEHO BIUSIOMINE HA OK - 07

Ha 3I0POBLE Y€/I0BECKA

opranusM uyesoeka. [Ipo0iema TeXHOreHHBIX BO3/IEHCTBUI Ha 30POBbE YEIIOBEKA
(371eKTpOMarHUTHBIE MOJIsL, OBITOBAsI XUMUS, H30BITOYHBIE IIYMBbI, paUanus U T.I1.).
AnanTanusi opraHu3Ma 4esoBeka K (pakTopaM okpykaromiei cpenbl. [IpuHIumsI
(dbopmHpoBaHus 30pOBbe cOeperaroiero nopeaeHus. Puzndeckas akTUBHOCTh U
310POBLC. brnoxnmmyeckie aclieKThl ParOHAaJIbHOI'O NUTAHUA

JlaGopaTopHble 3aHsATHS 2!

JlaGopaTopHast paboTa Ha BEIOOD:

1.  JlaGoparopnas paboTta «YMCTBEHHasE pabOTOCTIOCOOHOCTHY
OBnazieHne METOIaMH OTIPEICIICHHS TIOKa3aTeNiel yMCTBEHHOM pab0TOCIIOCOOHOCTH,
00BSICHEHHUE TTOJTy4YEHHBIX PE3YyIbTaTOB U (POPMYITHPOBAHNE BHIBOIOB (ITMCHMEHHO) C
WCITOJIb30BAaHNEM HAaY4YHBIX ITOHATHHI, TEOPUI U 3aKOHOB
2. JlaboparopHas pabota «BnusHue abuornyeckux (HakTopoB Ha yesloBeKa (HU3KUE
¥ BBICOKHE TEMITEPATYPHI)»
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N3yuenne MexaHU3MOB aJlallTallud OpraHu3Ma 4eJIOBeKa K HU3KUM U BHICOKUM
TeMIepaTrypaM U 0ObsICHEHHE MOJIYYeHHBIX Pe3yJIbTaTOB U (HOPMYIUPOBAHKE BHIBOIOB
(MMCHMEHHO) C UCTIOJIb30BAHUEM HAYYHBIX MOHSTUMN, TEOPUN U 3aKOHOB

IIpodeccrnoHabHO-OPHEHTHPOBAHHOE COJepKaHNe (COePKAHUeE MPUKJIATHOTO MOTYJIs1)

Pasnea 5. buoJsiorust B ;Ku3HHU

Tema 5.1. BuorexuoJjioruu
B JKU3HH KAKI0r0

OcCHOBHOe co/Iep:KaHue

Teopeaneckoe CoacpKaHuEe:

broTrexHomorus Kax HayKa U MpOrU3BOACTBO. OcHOBHBIE HaITpaBJICHHUA COBpeMCHHOﬁ
6uoTexHoaoruu. Meroipl 6M0TEXHOIOIHMU. OOBEKTH OMOTEXHOIOTUU. DTUKA
OHMOTEXHOJIOTMYECKUX U T€HETHUECKHUX SKCIICPUMCHTOB. HpaBI/IJIa IIOMCKa U aHaJIn3a
OMO’KOJIOTMUECKOW HHPOPMALIMU U3 PAa3IMYHBIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4Has
JUTEpaTypa, CPeICTBA MACCOBOM nH(popManmu, cetb IHTEpHET U Ipyrue)

IIpakTH4yeckue 3aHATHS:

Keficpl Ha aHaM3 HHPOPMALIMK O HAYYHBIX TOCTHKCHUSAX B 00JIACTH TE€HETHYECKIX
TEXHOJIOTUH, KJIETOYHOM NWHKXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHM. 3amuTa Keica:
IpeJICTaBICHUE PE3YJIbTATOB PEIICHUs KeMCOB (BBICTYINIEHUE C IPE3EHTAIUEH )

OK-01
OK - 02
OK-04

Tema 5.2. BuorexHoJioruu B

NMPOMBIINIVICHHOCTH

OcHoBHOE COoICPKaAHUE

IlpakTHYecKkHe 3aHATHIA:

Pa3BuTne npoMbInuIeHHONW OMOTEXHOJIOTHIA ¥ €€ IPUMEHEHUE B )KU3HU YEIOBEKA, TOUCK U
aHamu3 UHPOPMALIUHU U3 Pa3JINYHBIX UCTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas JUTeparypa,
CpelcTBa MaccoBoM MHpopmaiuu, cetb aTepHeT u npyrue). Kelicel Ha ananus
UH(OPMALIMU O Pa3BUTUHU MPOMBINUIEHHOW OMOTEXHOIOTUH (110 rpynnam)

3amuTa keiica: [IpeacraBnenue pe3ynbTaToB peHIeHUs] KEHCOB (BBICTYIUICHHE C
MIPE3CHTAINECH )

OK-01
OK -02
OK - 04

IIpome:xyTouHas
arrecraums 1o
AUCUMILINHE

nud. 3ader

Bcero:

32
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3. Metoauueckue yKa3aHusl 10 NMPOBeJIeHUIO MPAKTHYECKHUX 3aHATHI/1a00paTOPHBIX
paodot

OcHoBormoyararormuM TpeOOBaHUEM K pe3ysbTaraM OCBOCHHUS OWOJIOTHH SIBIISIETCS
c(OPMHPOBAHHOCTh y 00YUAIOLIMXCSl YMEHHUH HCCIIe0BaTh OMOJIOTNYECKHE OOBEKTHI, IPOLIECCH
U SBJICHUS, B YaCTHOCTU: BBIBIATh NMPUYHMHHO-CJICICTBEHHBIE CBS3M MEXKAY MCCIETyEeMBbIMU
OMOJIOTHYECKUMH OOBEKTaMM, IMPOLECCAMU U SIBICHUSMM; JIeaTh BBIBOABI U IIPOrHO3bI HA
OCHOBAaHMM  TMOJYYCHHBIX  pE3ylIbTAaTOB,  BBIABUTATh  TUIIOTE3Bl,  TMPOBEPATH  HX
9KCHEPUMEHTAJIbHBIMU  CpeACTBaMH, (GOpMYJIHpysd L€ldb HCCIEJI0BaHUs, aHaJIU3HpPOBATh
MOJTy4YECHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOJBI.

[IpakTHyeckue 3aHATHS 3aKJIIOYAIOTCS B BBINOJHEHHM CTYJIEHTaMH, IOJ PYKOBOJCTBOM
npernojiaBaTensi, KOMIUIEKCAa Yy4YeOHBIX 3aJaHWil HampaBICHHBIX Ha YCBOCHHE HAy4dHO-
TEOPETUYECKMX OCHOB y4YyeOHOM JMCLUIUIMHBI, NPUOOPETEHHE NPAKTUYECKUX HABBIKOB
OBIIQJICHUS METOJaMU NPAKTUYECKOH paboOThl C TPUMEHEHHEM COBPEMEHHBIX CpEICTB
KOMIIbIOTEPHON TIpaduKy, MYJIbTUMEINA, KOMMYHMKAllMOHHBIX TexHosioruil. Ilpaktuueckue
3aHATHUS CIIOCOOCTBYIOT 0oJsiee TIyOOKOMY MOHHUMAHHIO TEOPETUYECKOTO MaTepualia y4eOHOTro
Kypca, a TaKXe pa3BUTUIO, (OPMUPOBAHMIO U CTAHOBJICHUIO pa3JIMYHBIX YpPOBHEH
COCTABIISIIONINX MPO(ECCHOHATFHOW KOMIETEHTHOCTH CTyJAeHTOB. Hapsimy ¢ dopmupoBanuem
YMEHUH M HABBIKOB B IPOLIECCE NPAKTUYECKUX 3aHATUI 0000IIaI0TCs, CUCTEMATH3UPYIOTCH,
YOIIYONSIOTCS. U KOHKPETU3UPYIOTCSI TEOPETUYECKUE 3HAHUS, BBIPAOATHIBACTCS CIIOCOOHOCTh U
TOTOBHOCTb UCIOJIb30BATh 3TU HABBIKM Ha MPAKTHUKE, Pa3BUBAIOTCS MHTEIUICKTYyalbHbIE YMECHUS.

[IpakTudeckue 3aHATUS IPOBOAATCS B (hOpMe MPAKTHIECKUX PadboT, 1a00paTOpPHBIX paboT
U B (popMe KeHCOB Ha aHaIN3 HH(POPMALIHH.

3.1. TemaTuka u cofepKaHue MPAKTHYECKUX 3aHATH/Ta00PATOPHBIX PpadoT

IIpakTnyeckoe 3anstue / JlaGoparopHasi padora 1

Tema 1.2. CTPpYKTYpPHO-PYHKIHOHATBbHASI OPraHU3AIMS KJIETOK

Coneprxanue:

[TproOpereHue onbiTa IPUMEHEHNUS TEXHUKH MUKPOCKOMHPOBAHUS MPHU BBINOJIHEHUN J1a00paTOPHBIX
pabor:

JlaboparopHas pabora «CTpoeHHe KJIETKU (pacTeHUsl, >KUBOTHBIE, TPUObI) U KIETOYHBIE BKIIOUYECHHUS
(KpaxmaJ, KapOTHHOUIbI, XJIOPOIJIACThI, XPOMOIIIACTHI)»

HOI[FOTOBKa MUKpOIIpEapaTos, H&6J’IIO}1€HI/IG C IMOMOIIbIO MUKPOCKOIIA, BBIABIICHUC paSJ'II/I‘-II/Iﬁ MCKOY
U3y4aeMbIMH 00beKTaMH, (POPMYIHUPOBAHNE BHIBOIOB

IIpakTyeckoe 3ansaTue / Jlaboparopunasi padora 2
Tema 4.5. Bausinve coumajibHO-IK0JOIH4ecKuX (paKkTOPOB HA 310POBbE YeJI0BEeKa
Conep:xanue:
JlaGopaTopHas paboTa Ha BEIOOD:

1.  JlaGoparopnas paboTta «YMCTBEHHas pabOTOCTIOCOOHOCTHY
OBajieHre MEeTO/1aMu OIpeIeNIeHHs T0Ka3aTeNlell yMCTBEHHOM paboTOCIOCOOHOCTH, OObSICHEHHE
MOJIyYEHHBIX Pe3y/IbTaTOB U (POPMYJIMPOBAHNE BBIBOIOB (MMMCHbMEHHO) C UCIOJIB30BaHUEM HAYUHBIX
MOHATHUH, TEOPUI U 3aKOHOB

2.  JlaGoparopHas paboTa «BnusHue abnotudeckux (pakTopoB Ha 4yeraoBeKa (HU3KUE U BBICOKHE

TEMIIEPATYPHI)»

N3ydyeHrne MexaHU3MOB aJanTali OpraHu3Ma 4ejoBeKa K HU3KUM U BBICOKMM TeMIlepaTypam 1
00BSICHEHHUE TTOJIyUYEHHBIX PE3YyIbTaTOB U (POPMYITHPOBAHNE BHIBOIOB (ITMCHMEHHO) C
WCITOJIb30BAaHNEM HAaY4YHBIX ITOHATHHI, TEOPUI U 3aKOHOB
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IIpakTyeckoe 3ansaTue / [Ipakrnueckas padora 1

Tema 1.2. CTpyKTYPHO-PYHKIIMOHAJbHASI OPraHU3ANUSA KJIETOK

Conepxanne: BupycHble u OaktepuanbHbie 3aboneBanus. OONME TPHHIMITBI HCTOIb30BaAHUS
JeKapCcTBEHHbIX BemlecTB. OCOOEHHOCTH TNpUMEHEHHs] aHTHOMOTHKOB. IlperncraBieHue YCTHBIX
CoOOIIeHNH ¢ Tpe3eHTalMel, MOArOTOBICHHBIX IO MEPEYHIO HCTOYHUKOB, PEKOMEHIOBAaHHBIX
npernoaaBareneM

IpakTnyeckoe 3ansitue / [lpakruyeckas padora 2

Tema 1.3. CTpyKTYpHO-PyHKUMOHAJIBbHBbIE (AKTOPHI HACIEACTBEHHOCTH

Coneprkanue:

Pemienue 3agau Ha onpeiereHUE MOCIEI0BATEILHOCTH HYKIICOTHA0B, aMUHOKHUCIIOT B HOPME U B
clly4ae U3MEHEHHUs mocliefoBareabHocTy HykieoTnaoB JJHK.

IIpakTuyeckoe 3ansaTue / Ilpakrnyeckas padora 3

Tema 2.4. 3aKOHOMEPHOCTH HACJIET0OBAHUSA

Coneprxanue:

I1 3. Perenue 3a1a4 Ha onpeesieHue BEPOSTHOCTH BOZHUKHOBEHUST HACIICJICTBEHHBIX MPU3HAKOB MIPH
MOHO-, TU-, TOJIUTUOPUIHOM U aHATTU3UPYIOIEM CKPEIIMBAaHUHU, COCTABICHUE TCHOTUITMYECKUX CXEM
CKpEIIUBAHHUS.

IIpakTuyeckoe 3ansiTue / [lpakrnueckas padora 4

Tema 2.5. CuensieHHOe HaCJIeJOBAHUE TPU3HAKOB

Copaeprxanue:

Pemenue 3amau Ha ompeeneHHe BEPOSTHOCTH BO3HHKHOBCHHS HACJCJCTBEHHBIX MPH3HAKOB TIPU
CIIETUICHHOM HACJI€IOBaHUH, COCTaBICHHE TeHOTUITMYECKUX CXEM CKpPEIIMBaHU

IIpakTyeckoe 3anaTue / [Ipakrnyeckas padora S

Tema 2.6. 3aKoHOMepPHOCTH U3MEHYMBOCTH

Coneprxanue:

Pemenne 3amau Ha ompeneneHHWe THUNA MYTallMd TpPH TIepenavye HaceICTBEHHBIX IPU3HAKOB,
COCTaBJIEHUE TeHOTHITMYECKUX CXEM CKpEIUBaHU

IIpakTyeckoe 3ansaTue / [IpakTrnyeckas padora 6

Tema 4.2. Ilonyasuus, cood11eCTBA, IKOCHUCTEMbI

Coaep:xanue:

Tpodpuueckne nenu u ceru. OCHOBHBIE IIOKa3aTeNM OHKOCHUCTeMbl. buomacca M mpoayKuus.
DKONOTHYECKHe MUPAMUJIBI Yncel, OMoMacchl U dHepruu. [IpaBuiio mupaMuIsl SHEPTHH.

Permenue MIPaKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX BallaHI/Iﬁ MO0 MEPEHOCY BEIICCTBA W JSHEPIrHU B
HKOCHCTEMAaX C COCTaBIIEHHE TPOPUUECKHX IeNei U MUpaMul OMOMAaCChl U DHEPTUH

IIpakTyeckoe 3ansaTue / [Ipakrnuyeckas padora 7

Tema 4.4. Biusinue aHTPONoOreHHbIX (akTopoB Ha Ouochepy
Conep:xanue:

[IpakTnueckoe 3anaTne «OTX0/bI IPOU3BOICTBAY
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IIpakTnyeckoe 3ansaTHe / Keiichbl Ha MOUCK M aHAJIM3 HH(OPMaLUH

Tema 5.1. BHOTEeXHOJIOI'UMH B JKM3HH KAXKIOI0

Conep:xanue:

Kelicel Ha aHanmu3 MHGOpPMALKMU O HAYYHBIX JAOCTHXKEHMSIX B OOJACTHM I'€HETHYECKUX TEXHOJIOTUH,
KJICTOYHOM HMH)XCHEPUH, MUIIEBBIX OMOTEXHOJIOTHH. 3ammura Kelca: NpeACTaBICHHE pPe3yJIbTaToB
pelLIeHHsl KeHCOB (BBICTYIJICHUE C NIPE3EHTALUEH )

IIpakTHyeckoe 3ansaTHe / Keiichbl Ha MOUCK M aHAJIM3 HH(OPMaLUH

Tema 5.2. BUOTeXHOJI0THMH B IPOMBINLJIEHHOCTH

Coneprxanue:

Pa3zButue mpoMbIlUIEHHOH OMOTEXHOJIOTHHM M €€ MPUMEHEHUE B KM3HM 4YEJIOBEKa, MOMCK U aHaJIM3
UHPOpPMALUM W3 PA3IMYHBIX HMCTOYHUKOB (HaydHas W ydeOHO-HAaydHas JUTeparypa, CpelcTBa
MaccoBoi uHpopmanuu, cetb IHTEepHEeT U Apyrue)

Ketficpl Ha aHam3 HHGOPMALIUU O PA3BUTUHU MPOMBIIUIEHHOW OMOTEXHOIOTUH (TI0 TPYyTIIIaMm)

3amura keiica: [IpencraBieHue pe3ynbTaToB pelieHHs KEMCOB (BBICTYIIJICHUE C IIPE3CHTALUEH )

4. ®oHI OLIEHOYHBIX CPEICTB JUCIUTIMHBI

4.1 KoHTpOJIb M OLIEHKA PEe3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON MUCIUTLIMHBI
pacKpbIBAIOTCA Yepe3 AUCLHUILTMHAPHBIE Pe3yabTaThl, HAllPaBJICHHbIE Ha (HOPMUPOBAHHUE OOIINX
KOMITIETEHIIHMH 110 pa3jenam U TeMaM COJIep KaHus yueOHOTo MaTepHara.

Koa xomnerenuuu Paznen/Tema Tun oueHOYHbIX MEPONPUSITHS

OK-01 Tema1.2-1.3 [Ipomexyrounas arrtecrauus B ¢dopMme
Tema 2.5 -2.6 I QepeHIMPOBaHHOIO 3a4yeTa B BHUJIE
Tema 4.1 — 4.4 HUTOTOBOM KOHTPOJIBHOM pabOTHI.
Tema 5.1 - 5.2 Tekyunii KOHTPOJIb:

- YCTHOTO OTIPOCa;

OK - 02 Bce TeMbl - TECTHPOBAHHUS,

OK-04 Tema 1.2 -DKCIEPTHOE HabroeHne 3a
Tema 1.5 BBINIOJTHEHUEM MPAaKTHUECKHX padoT u
Tema 2.1 OLICHKA PE3YJIbTATOB UX BBITOJHEHUS.
Tema23-24 -9KCIEPTHOE HaOII0/IeHIe 3a
Tema 2.6 BBITIOJTHEHUEM JIA0OPATOPHBIX PadOT U
Tema 3.1-3 .3 OIIEHKa PE3yJIbTATOB WX BBIIOIHEHHUS;
Tema4.4-45 - OIlEHKa KEWCOB Ha NOHCK M aHaJlu3
Tema 5.1-5.2 nH(poOpMaLU

OK - 07 Temb1 4.1 -4.5

4.2. MeToanka nNpuMeHeHHsI KOHTPOJIbHO-U3MePUTEIbHBIX MATEPHAJIOB

KoHTposb 3HaHU# 00y4aromuxcst BKIOYALT:
Texkymuit KOHTpoJIb B (pOpME YCTHOTO OMpoca Ha MPAKTHUECKUX M JTAOOPATOPHBIX 3aHITHSIX,
TECTUPOBAHUS, SKCIEPTHOrO HAOIIOAEHUS 32 BBIIOJIHEHHUEM IPAKTHMYECKHX pabOT M OLIeHKa
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pe3yJabTATOB HMX BBINOJHEHHS, SKCIIEPTHOTO HAOJIOJCHUS 32 BBIOJHEHHEM JIA0OPAaTOPHBIX
paboT U OLIEHKA PE3yJIbTATOB UX BBIIOJHEHUS, OLICHKA KEHCOB Ha TIOMCK U aHAIM3 MH(OpMaLuy.
[TpomexyTounyto arrectanmio B (Gopme Iup(GepeHIMPOBAHHOIO 3a4eTa B BHUJE HTOTOBOIA
KOHTPOJILHON paboTHI.

KOHTpOJ’[LHO-I/IZ}MepHTeJ’ILHBIe MaTepHaJibl BRIIIOYAKOT:
4.2.1 OIIeHO‘leIe cpeacrea TEKYUEero KOHTpPoJisi Mo TuCHUIIJINHE «buosorusp»

Texymuii KOHTpPOJIb MPOBOAATCA BO BpeMs ayJUTOPHBIX 3aHATHH 1O OHOJOrMH B
COOTBETCTBUM C y4EOHBIM IUIAHOM U paboyeil IporpaMMsl 110 BCEM pa3ziesiaM IIporpaMMmBbl.
IIpuMepHbIe BONPOCHI VISt YCTHOrO onpoca 1o teme 1.2 CTpykTypHO-(yHKIHOHATIBHAS
OpraHu3anus KJIeToK
Uro sBasieTcs CTPYKTYPHO-(QYHKIIMOHAJIBHOW €JTUHUIIEH BCETO KUBOTO?
UYro sBseTCS INIaBHBIM OTIMYHUEM IIPOKAPUOTUYECKON KIIETKH OT 3yKapUOTHYECKON?
HazoBure oTnnune opraHonsioB OT BKIKOYECHHI.
Kakue napcTBa )KxMBOro OTHOCSTCS K DyKapuoTaM?
Ilepeuncianre HeMeMOpaHHbIE OPraHOUIBI.
Kak Ha3piBaeTcs opraHou/]i, OTBEUAIOIINN 32 BBIPAOOTKY SHEPIUH B KIIETKE?

Kak HazeiBaeTcs OopraHoun, OTBEYAIONIUM 3a BHYTPUKIICTOUYHOC HI/IH_IeBapeHI/IC?
Hepe‘II/ICHI/ITC 0COOEHHOCTH paCTI/ITeJIBHOfI KIJICTKH.

©CoNo R LDNE

[Tepeuncnure 0cOOEHHOCTH OAKTEPUATBHOMN KIETKH.

[EEN
©

Kakue ¢pyHKINHN B KJI€TKE BBIOIHAET KJIECTOYHBIN HEHTP?

R
A

OxapakTepu3yiTe 0COOEHHOCTH CTPOCHUS BUPYCOB.
Kaxkyro pons urpaer cnopoodpazoBanue y 6akrepuii?
[lepeuncnure oTpULATENBHYIO U MOJIOXKHUTEIBHYIO POJIb OaKTEPHl U BUPYCOB.

[EN
w

IIpumepHbIe 321aHUA 10 IPAKTHYECKUM padoTam

IIpakTuyeckas  paG6ora mo Teme 1.3. CrTpyKTypHO-QYHKUMOHAJIBHbIE  (PAKTOPBHI
HACJIeICTBEHHOCTH

Conepxanue: Pemenue 3aau Ha onpejeneHHe IMOCIEJ0BAaTEIbHOCTH HYKJIEOTHI0B, aMUHOKUCIIOT B
HOpPME U B CIIy4ae U3MEHEHUS I0CIIeN0BaTeNbHOCTH HyKiIeotnaoB JJHK.

[lenb: HaydnThCs pellaTh 3a7adyd Ha ONpPENEICHHE MOCIEA0BATEIbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT

B HOPME U B CJIy4ae U3MEHEHUS MOCIeI0BATeIbHOCTH HyKIeoTu10B [JHK

Xox paboTshl:

1. ®parment modiekysbl JIHK cocTouT W3 HYKIE€OTHIIOB, PACIOIOKEHHBIX B CIEAYIOLIEH
MOCIEIOBATEILHOCTH: TAAALLT'TITAAATHTI AATTLIL Onpenenure COCTaB u
MIOCJIEA0BATENBHOCTh AMUHOKHUCIIOT B TIOJUIENTUIHON LIENH, 3aKOJUPOBAHHOW B 3TOM y4acTKe
reHa.

2. @dparMeHT MOJIEKYJbl Oellka MUOTTIOOWHA COJIEP’KUT aMHUHOKHCIIOTHI, PACTIOJIOKEHHBIC B
CIENYIOLIEM TMOpSAKE: BaJUH — allaHUH — TIyTaMHHOBAas KUCIOTa — TUPO3UH — CEPUH —
rnyraMuH.  Hanmmmre  crpyktypy  ywactka wmogaekynsl  JIHK,  komupyromero 3Ty
IIOCJIEI0BATEIbHOCTh aMUHOKHUCIIOT.
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3. IIpu cunapome PaHkKOHM (HapylleHHE O0Opa30BaHHMS KOCTHOM TKaHH) y OOJBHOTO ¢

MOYOM BBIIEIAIOTCS aMUHOKHMCIIOTBI, KOTOPBIM COOTBETCTBYIOT cieayromue Tpuruiersl n-PHK:
AYA, TVYL, AVI, YHOA, VYVI, VAY, TI'VVY, AVY. Onpenenure, BbIICICHUE KaKUX
AMUHOKHCIIOT C MOYOH XapaKTEpHO 11 cMHApoMa PaHKoHU?

4. Monexynsl TPHK, Hecyiue cooTBETCTBYIOIIME aHTHKOJOHBI, BXOAAT B pubocoMy B
caenyromieM nopsanke: AAY, VAY, AL, VYAA. Onpenenure mNocaeaoBaTelIbHOCTh
nykieotunoB JJHK, "PHK 1 aMHHOKHCTIOT B MOJIEKYJIe CHHTE3UPYEeMOro Oerka

S. VYKaxuTe U3MEHEHUs B CTPOEHUU INentuiaa, eciu B kogupytomen nenu JAHK (I'TA-I'LT-
AAA-I'TT) ryanuH u3 nonoxeHusi 1| mOMEHsJICS MECTaMH C aJICHUHOM B 8 IOJIOKEHUU.

6. B oanoii monekyne JIHK nykineotunoB ¢ tumunom T -22%. Onpepenure npoLEeHTHOE
coaepxanue HykiaeotusioB ¢ A, I', [ mo otnensHoCcTH B 3T0M Mosiekyne JJHK.

7. Kakue u3meHeHHs] MPOU30KIYT B MOJEKyle Oelika, eclid B KOJUPYIOIIEM €ro ydacTKe
JJHK — AAAAAIIIIATATATATAAITAA mexnay 5 u 6 HyKIeoTHJaMU BKIIIOYEH THUPO3HH,
Mexnay 9 u 10b — anenun, a mexay 20 u 21 — Tumun?

IIpakTuyeckas padora mo teme 4.2. [lony.Jsinusi, coo01EeCTBA, IKOCUCTEMBI

Conep:xanue:

Tpoduyeckue nenu u cetn. OCHOBHBIE IMOKa3aTeNd HKOCHUCTEMBI. buomacca U MPOIyKIUS.
DKOJIOTHYECKUE TUPaMUIbl YUCel, OnomMacchl u sHeprur. [IpaBuiio nupamMuab SHEPTUH.
Pelenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 10 TIEPEHOCY BEIIECTBA U SHEPTUU
B 9KOCHUCTEMAaX C COCTaBJICHHE TPOPUUECKUX IeNel U mupamMu OMOMacChl U SHEPTHUH.

Lenp: 3akpenuTh 3HAHUS 1O pas3delly OKOJOTHs, HAyYUTbCA pellaTb MPAKTUKO-
OPUEHTHUPOBAHHBIE PACUETHBIE 3aJaHHUsI IO MEPEHOCY BEILIECTBA U SHEPTUU B SKOCHUCTEMAX.

XoJ paboTh:

1. Omnpenenure, K KAKMM KaTETOPUSIM OPTaHU3MOB SKOCHCTEMBI OTHOCSTCS CIIEIYIOIHE
OpraHu3Mbl: Ay0, KPOKOJWII, OpEll, 3asiil, TPHO-10KACBUK, JOXKIEBOW YEPBb, YTKA, JIOCh, )Kupad, pax,
MSTJIMK, MypaBen

a) MPOAYLIEHTHI
0) KOHCYMEHTBI
B) peIayLEHTHI
2. CocTaBHTh LIETH ITUTAHUS SKOCUCTEMbI OKEaHa M3 MPUBEICHHBIX OPraHM3MOB:

KPEBETKH, TPECKA, BOJIOPOCIH, TMHIBHH, CHHUI KHT, TNITAHKTOH, KaCaTKa, CeNIb/b, KaJbMap, aKyJa,
OaxkTepuu, TIOJICHb, KPWIb (KPEBETKH), YallKu (aJIb0aTpOCHI), Oesibie MeBEAH

3. Pemmre 3anaun:

A) Onpenenure, KaKyl0 Maccy paCTeHUN COXPAHUT OT MOeIaHusl TYCEHUIIaMH 11apa CUHULL TPH
BbIKapMJIMBaHUU 4 NTeH0B. Bec onHOrO NiTeHna 5 rpamma.

b) Kakas macca pacrenuil HeoOxonuma AJis CyIIECTBOBAaHUS JIMCHI, MacCOi 8 KT, U3 KOTOPBIX
70% Boga?

B) Kakas momanas OuWolieHO3a MOXKET MPOKOPMHUTH OJHY OCOOb IOCJIEIHETO 3BEHA B IIETH
NUTAHUSA: TUIAHKTOH — pbIOa — TroneHb. Cyxas 6umomacca uiankTtoHa ¢ 1mM2 cocrasnsger 600 r B
roa. Macca Tronens — 300 kr, u3 kotopbix 60% cocTaBiseT Boja.

I') Onpenenure, CKOJIBKO JIMC MOKET IPOKOPMUTBCS Ha IPOTSHKEHUM roja Ha mromanu 100000
M2 (mpousBoauTenbHOCTh 1 M2 coctapinsieT 300 r), ecniu Macca laucsl 12 kr. CKosbKO 3aiilieB
pu 3TOM OyJIeT CheJIeHO, eCIM Macca 3aila 3 Kr.
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1) U3 snemeHTOB coobmiecTBa (IMOJEBKA, 3€PHO 3JIaKOB, (PMIIMH, XOPEK) COCTaBbTE IHUIIEBYIO
[eNb U Ha OCHOBAHUU MPaBUIIa YKOJIOTHUYECKON MUPAMHJIBI ONIPEEIUTE, CKOJIBKO HY)KHO 3€pHa,
4TOOBI B JIECY BBIPOC OJWH (PUIMH Macco 2,5 KT.

HpI/IMepHLIe 3aJaHus 0 KeiicaM HAa MOMCK M aHAJIN3 I/IH(l)OpMaIII/II/I

Keiicnl mo TemMe 5.1. BHOTEXHOJIOTHH B KH3HH KAaKI0I0

Copepxanne: Kelicel Ha aHanu3 HHQOpPMAMM O HAyYHBIX JOCTHXKEHHSX B 00JacTH
TeHETHUYECKUX TEXHOJOTUH, KIIETOYHON HH)KEHEPHUH, TTUIIECBBIX OMOTEXHOJIOTHH.

3amanue 1. [Ipoananusupyiite uMHGOPMAIMIO O HAYYHBIX JOCTHXKEHHSIX B 00IacTu
ouorexnonoruil. Paccmorpute curyauuu. OTBETHI IPEICTaBbTE B BUE KEHCOB.

3agaua 1. CymecTBYIOT BIOJHE ONpeesieHHbIe TPeOOBaHUS U YCIOBUS AJISl CO3/IaHUs U
pa3BUTHUSI OMOTEXHOJOTMYECKOr0 MPOU3BOJCTBA JeKapcTBeHHbIX cpeacTB (JIC). B wactHOCTH,
3TO KacaeTcs mpoobsieMbl BBIOOpa OMOOOBEKTOB JIJIsl MacIITaOUPOBAHMSI IPOU3BOJICTBA.

NmeroTcst CyIIeCTBEHHBIE pPa3Nuyusi MEXKIY ITUKUM IITaMMOM U TMPOMBIIIJICHHBIM
mraMmoM. [lltamm ob6nagaer BIONHE KOHKPETHBIMU CBOMCTBaAMH MPUPOIAHOIO Xapakrepa, a
IIPOM3BOJICTBEHHBIN MPOILIECC UMEET CBOM TpeOOBaHMA K ATOMY mTaMMy. CyIecTBYIOT CIIOCOOBI
BO3/ICHICTBUS Ha TUKUHN IITaMM C IIeJIbI0 YI0BIETBOPEHUS TpeboBanuii mpoussoacTsa JIC.

[IpoananusupyiiTe 1aHHYIO CUTYalUIO C TOUYKH 3PEHHUS:

- Ipe/ICTaBIEHUS 0 OMO0OBEKTE U ero PYHKIMSIX;

- COOTBETCTBHS CBOMCTB MpoayleHTa TpeOoBaHusM mpousBoiacTBa JIC u mpobiem
0e30MacHOCTH MPH paboTe MPOAYIICHTAMH;

-IIPUMEHEHUs] KOHKPETHBIX METOJ0B MpeoOpa3oBaHUsl OMOOOBEKTa ISl AAJbHEHIIEro
MCIIOJIb30BaHUs €r0 B CO3/IaHUU HOBBIX MPOayLeHToB JIC.

3agaua 2. Kak M3BECTHO, NpPU UCIOJB30BAaHUU KJIETOYHONW MH)KEHEPUM NPU CO3JaHUU
HOBBIX MPOJYIIEHTOB IIHUPOKO MPUMEHSIOT METOJIWKY TMPOTO-TUIACTUPOBAHMS (MONydeHUs
MPOTOIIACTOB) KaK MPOILECC KOHCTPYKIUU THOPUIHBIX CTPYKTYP.

B nnane pemieHus 3agauu MoiayyeHUs: HOBBIX MPOJIYIIEHTOB KaK UCTOYHUKOB HOBBIX JIC
MPEJIOKUTE:

- CXeMy MOJIy4eHHUs TPOTOIIACTOB U THOPUAHBIX CTPYKTYP;

- YCIIOBUSI COXPAHEHHUs MTPOTOIJIACTOB;

- KOHEUHBIE 1IeJTU, JOCTUTaeMbl€ C TOMOILBIO TPOAYKTOB THOPUTHON TPUPOIBI.

3agaua 3. B coBpemenHoil OworexHoyoruu Tmipu co3mganuu JIC ocoboe MecTo
OTBOJUTCSI TEHHOH HWH)KEHEPHM, CYThb TEXHOJOTMM KOTOPOM 3aKIHYaeTCs B HCKYCCTBEHHOM
coemMHeHUU oOTAenbHbIX ¢parmentoB JHK in vitro ¢ mocnenyronmM —BBEIACHUEM
uzomupoBanHoi JIHK B KUBYIO KJIETKYy C IENbIO0 MONy4eHUs PEeKOMOWHAHTHBIX OenkoB. Jlis
OCYIIECTBJIEHUSI ATOrO0 HEOOXOJWMBI OIpe/eJeHHbIE YCIOBHS, HaIU4YMe TPAHCIOPTHOTO
ycrpoiictBa ans BHecenuwss JIHK B kieTky mOpoayleHTa, HCHOJIb30BaHUE (PEPMEHTOB IS
BKJIIOUEHUS HOBOTO TeHa. ['eHHas HMH)KeHepus OINepUpyeT TaKUMHU TNOHATHSIMHU, KaKk BEKTOP,
PECTpUKTA3bl, JIMIIKUC KOHIBI, camT y3HaBaHus, JMraibl, 'c¢H-MapKeEp, KOMICTCHTHOCTb KIJICTKH,
DK30H, HHTPOH.
C npeacTaBIeHHBIX OOIIMX MO3UIMH TI0 TEHHON MHXEHEPHH CPOPMYIUPYITE KOHKPETHBIE YCIOBHS:
— pacmmdpyiTe OHATHE «BEKTOP)» U IyTH €T0 BBEICHUS B KIIETKY;
npeanoKXuTe GepMEHTbI, padOTAIOLINE B 9TOH CUTYaLNH;
— TPeUIOKUTE TEXHUKY TeHHO-HHKEHEPHOTO 3KCIIEPUMEHTa (CTaliH);
— cpaBHuTe npouecc oopazosanust MPHK y sykapuoT u mpokapuor.
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3agaua 4. Ycrnexu reHeTUYECKON MH)KEHEPHH MpHUBEIU K ToMmy, uTo cBbime 100 GenkoB
YCJIOBCKAa MOI'YT COXpaHATb CBOMO BHI[OCHCL[I/Iq)I/I‘lHOCTb. Onu Hapa6aTbIBaIOTC$I KaK JICKApCTBCHHBIC
Cpe/ICTBa IyTeM MHKPOOHOJIOTHYECKOTo cuHTe3a. [loimydeHrne peKOMOWHAHTHBIX OCITKOB YesIOBEKa
pemraeT npodiaeMy AedUIHMTA ChIPhS, TAK KaK U3 YEIOBEYSCKUX TKAaHEH B MPOMBIIIICHHOM MaciTabe
HoJy4aTh UX HEeBO3MOXHO. Ha mepBoM mecTe 1mo 00bheMy MPOHM3BOJICTBA M CTOMMOCTH IPOAYKIIHU
PEKOMOMHAHTHOTO OeJKa KaK JICKAPCTBEHHOTO CPE/ICTBA HAXOAHUTCS XOPOIIO H3BECTHBI TOPMOH —
WHCYJIMH, KOHTPOJHPYIOIIMH YPOBEHb TIIOKO3BI B KPOBU. Pa0OTHI O T'€HHO-MHXEHEPHOMY
IMOJIYUYCHHUIO MHCYJIMHA YCJIOBCKA HAYAJINCh B 70-e roasl MpomujIoro CTOJICTUA.
B naHHO# cuTyaluyd NpoOKOMMEHTUPYHITE:
-9Tallbl Pa3BUTUA TCXHOJIOTHUU IMOJIYUCHUS YCJIOBCKA,
- CXEMY IMOJTYUYCHUS TCHHO-MHXKCHCPHOI'0 YCJIOBCYCCKOI'0 MHCYJIMHA.

Bamaua 5. Caxapnbslii nuaber — 3T0 3abosieBaHHe OOMEHa BEIIECTB, NP KOTOPOM B
OpraHM3Me HE XBaTaeT MHCYJIMHA, & B KPOBU IOBBIIIACTCS cojepkanue caxapa. CouepkaHue
caxapa B KPOBH HEOOXOAMMO il HOPMAIbHOTO (DYHKIMOHHPOBAHUS KiIeTOK. WHCymuH,
KOTOPBI BBIPAOATHIBACT IMOKEIYJOUHAS Kelle3a, 00ecleynBacT MPOHNKHOBCHHUE TITFOKO3BI B
KJIETKA, HO WHOIJA MPOUCXOAUT cOOMl BBIPAOOTKM HWHCYIMHA M KJIETKAa HE TOJIy4yaeT
HEOOXOUMOTr0 MUTAHUS, a caxap HAKAIUIMBACTCS B KPOBH. JTO MPHUBOIUT K BO3HHUKHOBCHHIO
caxapHoro auabera pa3HbIX THIIOB, OJUH W3 KOTOPBIX SIBISIETCS WHCYJIMHO3aBHUCHMBIM. [Ipu
TaKOM THIIE caxapHOro juabera 3a00JICBIIMK JTOJDKEH BCIO JKU3Hb BBOJUTH Ce0C MHBEKIIUU
UHCYJIMHA.

[To pganneiM cratuctuku, B 2014 1. KommuecTBO OOJBHBIX CaxapHbIM JHa0ETOB B
Poccuiickoii ¢denepanuu coctaBuino 387 MiaH uenoBek. [Io HeKOTOphIM NaHHBIM 3Ta LUdpa
KaXKIbli Tof yBenuuuBaercs Ha 5%.

[ToaroroBeTe YCTHOE COOOIIEHUE C MTPE3eHTALlMEl, B KOTOPOM HEOOXOAMMO OTPa3UTh:

1. CaxapHbIii Ta0eT — MPUINHBI, CAMITTOMBI, ITHATHOCTHUKA U JICUCHUE;

2. PacmpocTpaHeHHOCTh caxapHOro Auadera Cpeau HaceleHHUs CBOETO pEerhuoHa 3a
MOCJICHUE TPH T0JIa, TPOAHATH3UPOBAB HAYYHBIC IMyOJUKAIMA U CTATUCTHYECKYIO OTYETHOCTH
(B ToM uncie oTdeTsl ['ocymapcTBEHHOTO peecTpa caxapHoro quabera);

3. PacnipocTpaneHHOCTh caxapHoro nauadera cpefau HaceneHusi Poccuiickoit dheneparnu
3a TIOCTEAHME TPU ToJa, NPOAHAIM3UPOBAB HAy4YHbIE MYONHUKAIMKM W CTATHCTUYECKYIO
OTYETHOCTH (B TOM UHKCIIE OTYETHI ['0CyITapCTBEHHOTO peecTpa caxapHoro nuadera);

4. TpennonaraemMple MPUYNHBI U3MEHEHHs 3a00JIEBAEMOCTH CaXapHbIM JAMA0ETOM U UX
000CHOBaHHE;

5. Bo3aMoskHbIE TPOPUITAKTHUECKHE MEPOTIPHUSITHS,

4. MeTo/Tbl MOTYy9YCHHS NHCYJINHA,;

5. Otpasure >TUYECKHE ACMEKThl HCIOJIH30BAaHUS OMOTEXHOJIOTUH MpPU MPOU3BOACTBE
WHCYJIMHA.
3ananue 2 [IpencraBpTe 3alIUTy KEHCOB MO JaHHBIM 33/1a4aM MpU TOMOIIH MPe3eHTaIui
Jlnst co3manmst KaueCTBEHHOM MTPE3EHTAIMA HEOOXOUMO COOTI0ATh Psii TPEOOBaHMIA:

Ob6uue 1. TIpe3eHTanus 10DKHA HAYMHATHCS C TUTYJIBHOTO Claiiia, I/1e yKa3blBaeTCs

TpeOoBaHUS TeMma, CBeJIeHus1 00 aBTOpe U T.II.

2. Ha cnaiinax HeoOX0AMMO pa3MenaTh TOJbKO T€3UCHI, KIIOUEBbIE CII0BA,

rpaduyeckue MaTepuansl (CXeMbl, PUCYHKHU, TaOIUIIBI, GOTO U T.I1.).

Hcnonb30BaTh €IMHBINA CTUIb O(OPMIICHHS.

4. KonuuecTBO ClaiiJloB JOKHO OBITH JOCTATOYHBIM JUUISI PACKPBITUSL TEMBI,
HO He 6onee 20-Tu.

w

[pudTtser 1. Cneagyer wucCHonb30BaTh CTAHAAPTHBIE, MIUPOKO PACTIPOCTPAHCHHBIC
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mpudThl, Takue Kak Arial, Tahoma, Verdana, Times New Roman, Calibri u

Aap.;

2. Pasmep mpudra IS 3aroioBKOB — He MeHee 24, s MHpOpMAIUU He
meHee 18.

3. He pekoMeHayeTcss HCIIOJIB30BaTh pa3HbIC THUIBI IIPUPTOB B OJHOH
MIpe3eHTAIHH.

4. Jlns BeyiencHus WHGOPMAIMU CIIEIYeT HCIOJIB30BaTh >KUPHBIN mpuT,
KYPCHB WJIU TIOJYCPKUBAHHUE.
5. He 3moynoTpe6saTh NponucHbIME OyKBaMH.

®on 1. JKenarenpHO MCIONB30BaTh OJHOTOHHBIN (POH HESPKHUX MACTEIILHBIX TOHOB.
2. Jlnsa ¢poHa NpeArnouTUTENbHBI X0JIOIHbIE TOHA.

Hcnonw3oBanue | 1. Ha ogHoM crnaiiie peKOMEHIyeTCs HCIOJIb30BaTh HE Ooyiee 3-X I[BETOB:
IBETA onuH Aiist (hOHA, OJIMH JJIS 3ar0JIOBKA, OJIUH JIJISt TEKCTA.
2. Jlns poHa U TeKCTa MCTOJIb30BaTh KOHTPACTHBIC I[BETA.

[TpencraBnenue | 1. PexkoMenayeTcs UCNONb30BaTh KOPOTKHUE CIOBA U MPEATIOKEHUS.
uH(popMauu 2. MuHUMH3HPOBATH KOJIMYECTBO MPEJIOrOB, HAPEUUH, MpUIIaraTelbHbIX.

3. 3aronoBKH OJHKHBI IPUBIIEKATh BHUMAHHUE ayUTOPHU.
O6bem He crour 3amonHsTh OAMH CHAlJ CIOUIIKOM OOJBIIMM  00BEMOM
uHpOpMaLun UH(OPMALIK: JTFOIM MOTYT €IMHOBPEMEHHO 3alIOMHUTH HE 0oJiee Tpex (hakToB,

BBIBOJIOB, OIIPEICIICHUM.

Keiicol mo Teme 5.2. BHOTEXHOJIOTHH B MPOMBIILIEHHOCTH
Coneprxanue:
Pa3Butre mpoMBINITIEHHON OHOTEXHOJIOTHM W €€ NPUMEHEHHE B JKM3HU YEJIOBEKa, MOWCK W
aHanyu3 WHQOpPMAIMK W3 Pa3WYHBIX MCTOYHHUKOB (Hay4yHas M y4eOHO-Hay4yHas JUTEparypa,
CpeJcTBa MaccoBOM UH(popMmaIuu, cetb IHTepHeT u apyrue)
Keiicel Ha aHanu3 HHPOPMALIMH O Pa3BUTHH MTPOMBINIIICHHONW OMOTEXHOIOTHH (TI0 TpyIIIam)
3amuTa keiica: [IpeacraBnenue pe3yinbTaToB pelieHUs] KeHCOB (BBICTYIIJICHHE C TPE3CHTAIINEH )
3amanue 1 Keiicbl Ha aHaM3 MHPOPMAILIUU O PA3BUTHUH TIPOMBIIILIICHHON
OMOTEXHOJIOTHIA (TI0 TPyTIITam)
1 buorexnonorus B 007aCTH MEIUITMHBI
2 BUOTEeXHONOTUs B CEIBCKOM XO3SIHCTBE
3 B obnacTu )KHUBOTHOBOICTBA
4 TorumBo OymyIiero
5 O6paboTka OTX0I0B
Kaxxnas rpynmna npezncrasiisieT CBOM KeWC B BUJIE aHau3a C MPe3eHTaluen

IIpumepHbIe 3a1aHMA 110 JIA00PATOPHBIM padoTam

JlaboparopHas pabota no Teme 1.2. CTpykTypHO-(QYHKIIMOHATbHAS OPraHU3alns KIETOK.
Conepxkanne: «CTpoeHue KIETKH (pacTeHUs, >KUBOTHBIC, TPHUOBI) W KIETOYHBIC
BKIIFOUEHUS (KpaxMall, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOILIACTHI )
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[lens: pas3inuaTh CyIIECTBEHHBIC IPU3HAKM CTPOCHMs KJIIETOK OPIaHM3MOB Ppa3HBIX
HapcTB KUBOM mpupoabl. [IpoBoauTs HaOMIOAEHUE KIETOYHBIX CTPYKTYP M MX HU3MEHEHHU C

TIOMOIIBI0 MHUKPOCKOTIIA.
OO6opynoBaHUE U PEAKTUBBI:

O06opyoBaHue U nocyaa

Marepuasl U peaKTUBbI

1. Mukpockonbl

1.Bona

2. IlpenMeTHbIE U TOKPOBHBIE CTEKJIA

2. Pa3BeieHHbIE B BOJIE IPOIKIKHU

3. CTeKIIHHbBIE NAJIOUKHU

3. JIyk penyatbiii

4. Crakaubl

5. ®unpTpoBasibHAsg Oymara (canderka)

6. CTepuJIbHBIN HIMATENh

Xox pabdoThI:

1.Bompocsr 17151 gomycka K J1abopaTopHoOi padore.

a) Ha3zoBuTe OCHOBHBIC YaCTH MHUKPOCKOIIA ¥ OMHIIUTE UX (DYHKIIHH.
0) Uto Takoe npeamMeTHOE U MOKpOBHOE cTekia? JIJig yero OHu HY>KHBI?
B) [lepeunciuTe OCHOBHBIC TPaBUIIa PA0OTHI C MUKPOCKOIIOM.

2. IlpoBenenue paboTHI

AJNTOpPUTM MIPOBEJICHUSI PAOOTHI

BOHpOCLI H 3aaHuA

e 1. U3y4yeHue cTpoeHust
PacCTHTENbHON KJIeTKH
1.1. CHATB ¢ BHYTpEHHEN IOBEPXHOCTU
MSICHCTOM Yelllyr JIyKOBHIIBI TOHKYIO IUIEHKY
— BMUJEPMY;
e 1.2. [lomecTUTh KycOU€K SIUIAEPMBI HA
MPEIMETHOE CTEKJIO B KAILIIO BOABI;
e 1.3. HakpbITh 0OOBEKT NOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpETH KIETKH MIHUAEPMBI
[OJ1 PA3JIMYHBIM YBEJINYECHUEM
MHUKPOCKOIIa

Omnpenenure GopMy KIETOK,

e Haiinute s11p0, Bakyosn, 000JI0UKY
KJIETKH.

e 3apucyiTe HECKOJIbKO KIJIETOK
SMUEPMBI, 0003HAUYMB HA PUCYHKE:
LUTOIUIa3MY, AJIpO, BaKyOJIH,
000JI0UKY KJIETKU

2. N3yueHnne cTpoeHuUs ’KUBOTHOM KJIETKH
2.1. IIpoBecTH CTEPUIIBHBIM LINIATENIEM C
JIETKUM HaKUMOM 110 HEOY WJIH 1O JAECHAM;
2.2. HanecTu KanenbKy CIIOHBI Ha
IPEIMETHOE CTEKJIO U HAKPBITh €€
IIOKPOBHBIM CTEKJIOM;

2.3. PaccMmoTpeTh mpenapat npu 601b1110M
YBEJIMYEHUH C IPUKPBITON Jradparmoii
KOHJIEHCaTopa.

PaccMoTpuTe Ha KOHUYMKE IITTIaTeNs B
KaIleJIbKe CJIIOHBI CIIYIIIEHHBIE KIETKH
SIUTENUs
PaccmoTtpuTe Ha mpenapaTe OTAEIbHbIE
KpYIIHbIE IIOCKUE KIETKU HENPaBUIbHON
¢opmbl. bosbiias yacTh KJIETOK MEPTBBIE,
MI03TOMY B HUX XOPOILIO 3aMETHO SPO.

e 3apucyiTe HECKOJIBKO KIIETOK,

0003HaYbTE AJIPO U LIUTOILIA3MY.

3. U3ydeHne CTPOEHUS KJIETKH JAPOKKei
(rpuobI)

3.1. IloMeCTUTh CTEKISTHHOM NAJIOUYKON KAl
pacTBopa ¢ JpoxrKaMu Ha MPEIMETHOE
CTEKIIO;

Haiigure npoxokeByIo KIETKY, paCCMOTPETh
ee GopMy U OT/ETbHBIC YaCTH.

3apucyiite HECKOJIBKO KIIETOK, CAeIanTe
MOOINCH.

23




o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
(ﬁ'@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIryTUC Aucm 24

3.2. HakpbITh €€ TOKPOBHBIM CTEKIOM. Eciiu
€CThb U3JIUILIKH KUJKOCTH, YJAIUTE €€ C
MOMOIIBIO (PUIBTPOBAIIBHON Oymaru
(canderkn);

3.3. PaccmoTpeTs mpemnapar mnoj
MHUKPOCKOIIOM

3. 3amonHUTE TAOIUILY:

[Ipu3naku Knerku
Pactutenbubie JKuBoTHbIE I'puGHbIC
Kinerounas crenka
SAnpo
Kpynnas Bakyosns
[Lmactuas
Lentpuonun

Cnoco0 nuranus

3amnacarouuii yrieBoa

4. BwiBox:

IIpumepHBIii TeCTOBBIH KOHTPOJIb 10 pa3aedy 1 «OCHOBBI CTPOeHHS BelleCcTBa

B Bompocax 1-14 BeiGepure 1 npaBuiIbHbBIN OTBET:
1. CornacHo onpezaenenuto @. DHrenbca, KU3Hb 3TO: A) COCOO CYIIECTBOBAHUS YIIIEBOAUCTHIX Tel,
TJIaBHBIM MOMEHTOM KOTOPOTO SIBJIIETCSI OOMEH BEIEeCTB C OKpY’Karomiei cpenoit; b) crmocoOHOCTH
nepeaaBaTh CBOM MPU3HAKU CIEAYIOUIMM IMOKOJeHUsAM; B) mocTosHHOE mpuoOpeTeHre OpraHu3MoM
HOBBIX NPU3HAKOB M CBOWCTB; [') cmocoO cyiiecTBOBaHUS OENKOBBIX TeJd, IJIaBHBIM MOMEHTOM
KOTOPOTO SIBJIIETCsS 0OMEH BEIIECTB ¢ OKPYXKAIOIIeH cpenoit
2. JIns KaKkoro LapcTBa XHUBOTO XapakTepeH xemocuHTe3: A) O6akrepun; b) xuBotHble; B) Bupycsr; I')
pactenus; /1) rpuost
3. OpraHoua, B KOTOPOM MpOTEKaeT MOATOTOBUTEIbHBI 3Tall SHEPreTHYecKkoro ooOmeHa: A)
KJIeTOUHBIN 1eHTp; b) Mmutoxonapuu; B) muzocomsr; ') DIIC; 1) Mme3ocoMbl
4. Ilponecc nepeBona nociuenoBareabHocT HykiaeotnoB ”PHK B nmocnenoBaTeIbHOCTh aMUHOKHUCIIOT
Oenka - 370: A) Tpanckpunuusg; b) pernukanus; B) uasepcus; I') tpancnanus
5. HeopranmueckuMu BelIECTBAMM KIJIETKU SBISAIOTCS: A) OelKM M MUHepajibHble conu; b) Oenkw,
JKUPBI U yraeBoabl; B) Boga u Munepanbhble cony; [') HykinenHoBblie kucnotsl; J[) Bona u AT®
6. Yuacrok JIHK, Hecymuii nHpopmMaIuio o NnepBU4YHOM CTPYKTYpe OIHOTO Oelika, - 3TO:
A) renotun; b) ren; B) tpumner; I') penorumn.
7. Monomepom PHK siBnsiercsi: A) nykneotun, b) amunokucnora, B) nonucaxapun, I') nesokcupubosa
8. Kakoe u3 mepeunciaeHHbIX YTBEpKIEHHUH siBisieTca BepHbIM: A) Bupycsl — 310 mpokapuotsl; b)
Bupycel MOryT nmepeHOCHTh TeHbl MEX1y KJIeTKaMu opranu3mos; B) Bupycel Bo30yauTenn onacHbIX
3aboneBanuii: TyOepkysesa, xonepsl, dyMbl; [') Bee Bupychr cocrost uz monekynsl JJHK u 6enkoBoit
000JI0YKH
9. IlocnenoBarenbHOCTh HyKIEOTHA0B AITAAAVAIIAAVYA npunamanexutr monekyne: A) Oenka, b)
JHK, B) PHK, I') AT®
10. KoHeuHbIN HYKJIEOTH OJHOTO TPHUIUIETA HE MOXKET CIYKUTh HAYaJIOM APYroro TpUILIETa. DTUM
CBOWCTBOM T€HETHYECKOro KojAa sBiseTcs: A) yHHMBepcalbHOCTh; b) HemepekpbiBaeMocTh; B)
n30BITOYHOCTH; ') ciennduunocts; /) TpuruieTHOCT
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11. B pe3ynbTaTe cBeTOBOM (hasbl (hoTocuHTE3a 00paszyercs: A) yriaekucibii ra3, b) AT®, B) ritoko3a,
I') 6emok
12. Kakoii u3 npuBefeHHbIX mnporeccoB HE Oyner sSBIATHCS MPUMEPOM IIACTHYECKOTO oOMeHa: A)
riukonus; b) pernkanus; B) tpanckpunuus; I') porocunTes
13. Ckonpko mojekyn AT® Oyaer CHHTE3MPOBAHO B PACTUTEIBHBIX KJIETKaX IPH CIIHUPTOBOM
OposkeHnu (pparMeHTa MOJIEKYIbI Kpaxmalia, cocrosimero u3 90 monexkyn rimoko3si? A) 3420; b) 3240;
B) 180; ") 0
14. ®parment JJHK wnmeer cinepyromyro nocienoBatenbHOCTh Hykiaeorugos: THITTTTAALTT.
Onpenenure mocinea0BaTeIbHOCT, AaMUHOKHCIIOT B Oenke: A) IHC-TIPO-U30-acil. Kuciora; b) tpe-riu-
riy.KucioTa-apr; B) ¢pen-npo-neit-rinu; ') apr-riaro-ruc-an
15. YcTaHoBHTE COOTBETCTBUE MEKY BEIIECTBAMU M XapaKTEPUCTHKAMHU:
XAPAKTEPUCTHUKU BEIIECTBA

A) comepKaT MaKpOIPTUUECKHE CBSI3U 1. JHK
b) akkyMynupyrOT SHEPTHUIO B KIIETKE
B) coctout u3 aByx neneu
I') siBIIIETCSI IMOTTUMEPOM 2. AT®
J1) XpaHuT HacIEeICTBEHHYIO HHPOPMALIUIO
E) umeer B cocrae pubo3y
3anummre B TaOIUIy BBIOpaHHBIC IIU(PBI IO COOTBETCTBYIOIIMMHU OYKBaMHU
OtBer:

A b B r | E

IIpumepHBbIii TeCTOBBINH KOHTPOJIb IO pa3aejam 2-4
B Bonpocax 1-12 BeiGepute 1 mpaBUIIbHBINA OTBET:

1.Ilponiecc WMHAMBHUIYaNbHOTO pa3BUTUS OpraHM3Ma — 3TO: A) oHToreHes, b) duiorenes, B)
raMmeroreses, I') mapreHoreHes

2. MUKpO3BOIIOIMS — 3TO: A) 5BOJIIOLMS MHUKpPOOPraHW3MOB, b) sBomronus OuoreorneHo3os, B)
HE3HAUWTENIbHBIC DBOJIIOIIMOHHBIE W3MEHEHHs, HE TPUBOIAIIME K BHI000pa3oBaHuio, I)
ABOJIIOIIMOHHBIC H3MEHEHUS B MOMYIISALUAX, IPUBOIAIINE K BUI000Pa30BaHUIO

3.PenytieHTs! B mporiecce KpyroBopoTa BeHiecTB B Onocdepe: A) CO3MAIOT OpraHUYECKHEe BEIIeCTBA M3
MUHEpalbHBIX; b) pasnmaraioT opraHmyeckwe BelIecTBa J0 MHHEpaldbHBIX; B) pasmararor
MUHEpaJIbHBIC BEIIECTBA; [') MOTPeOIISIFOT TOTOBBIE OPTraHUYECKHE BEIIeCTBA

4.CorjacHO TUIOTE3€ NAHCIEPMUU JKUBbIE OpraHu3Mbl: A) o00pa3yroTcsi OT JpPYTrUX JKUBBIX
OpraHu3MoB, b) co3/1aHBI BRICIIMMU CBEPXHECTECTBEHHBIMU CHJIAaMH, B) BO3HHKAIOT HEOAHOKPATHO
U3 TeJ HeXHUBOH mpupoapl, [') 3aHeceHsl 3 KocMoca; /) BOSHUKIIM U3 HEOPTaHMYECKUX BEIIECTB B
pe3yibTare GU3NKO-XUMUIECKON IBOIFOIINN

5. AGuotnueckuMu (akTopaMu SBIAIOTCS: A) TeMIeparypa, COCTaB BO3/1yXa U IOYBBI, peibed, cBeT
BJIQXKHOCTh, B) pacTeHus, >KMBOTHBbIE, IpuObl, BUPYChl, B) ocymenue 06010T, BbIpyOKa JIeCOB,
CTPOUTENBCTBO J0pOT, I') cMMOMO03, KOHKYPEHLUS, XUIIIHUYECTBO, Tapa3uTH3M

6. CKOJIBKO TIOJHOIICHHBIX SHUIEKIETOK 00pa3yloTcsi NMpH OBOT'€HE3e M3 OJHOW MEePBUYHOM MOJIOBOM
kietku: A) 1; B) 2; B) 4; I') 3aBucuT 0T ycinoBuii okpysKaromiei cpeibl

7.Kakas u3 npesncTaBlIeHHBIX CXEM, COOTBETCTBYET (riieTHUeCKOMYy BuaooOpa3oBanuio: A) A — B,C;
B)A—B; B)A+B=C
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8. DopMa COXKHUTETHCTBA OPraHU3MOB, MIPH KOTOPOW OJUH BHUJ MOJIYYaeT IMOJIB3y OT COXXKHTEILCTBA, a
apyromy 310 Oe3pa3nuyHo: A) KoMMeHcanu3M, b) konkypenums, B) mporoxooneparms, I)
MYTYaJIH3M.

9.Kak HaspIiBaeTCcs CllydailHOE HEHANPaBICHHOE W3MEHEHHWE YacTOT ayUieied W TeHOTUIIOB B
nonysanusx? A) MyranmonHas u3mMeHYMBOCTh; b) [lonmynsmuonnsie BoaHsr, B) Jpeiid renos; I')
Nzonsanusa

10. B pesynbTaTe Meiioza oOpasyrorcs: A) 2 kietku ¢ Habopom 2n2c, b) 4 knetku ¢ Habopom 2n2c, B)
2 kietku ¢ Habopom Inlc, I') 4 kmetku ¢ Habopom Inlc

11. YBenuueHue Macchl Tella y JOMAITHUX KUBOTHBIX ITPU U3MEHEHUH PaIliOHA TUTAHUS OTHOCAT K
n3MeHInBOCTH: A) ['enotunuueckoii; b) Komounatusroii; B) MyranmonHoii; ') deHoTHnmraecKoi

12. Oco6s ¢ renotuniom AABB naet rametsl: A) AB, AB, aB, aB; b) AA, Bs; B) AB, As; ') AA, AB,
BB, AB

13. YcraHoBHTE COOTBETCTBUE MEKIY MPU3HAKOM KUBOTHOTO U HAIIPABICHUEM 3BOJIOIUU, KOTOPOMY
OH COOTBETCTBYET

[Tpu3HaK KHUBOTHOTO HanpasieHue 3Boonuu

A) BOBHHMKHOBEHHE ITOJIOBOT'O PA3MHOKEHUS 1) apomopdo3 (aporeHes)

b) oOpa3oBanue y KUTOOOpa3HBIX JACTOB 2) upuoaganTaiys (aJIoreHe3)
B) Bo3HUKHOBEHHE 4-X KAMEPHOTO Cep/Iiia 3) obmmas nereHeparus

I') BO3HUKHOBEHHE aBTOTPOPHOTO CIIOco0a MUTAHUS (karareHes)

/1) npeBpallieHUe JUCTHEB B KOJIIIOUKH Y pAaCTEHUH IMYCTBhIHb
E) yrpaTa nucteeB, KopHel U xjgopoduiuia y mOBUIMKU
A b B r | A E

4.2.2 OueHOYHbIE CPEACTBA MPOMEXKYTOUHOH ATTeCTAIMM MO JHCHUILIHHE
«buogorusa»

[IpoMexyTouHast aTTecTalus M0 IUCIHUIIIMHE «BHOJIOTHsD MPOBOJIUTCS B BUJEC UTOTOBOM
KOHTPOJIbHOIT padoThl. KoHTponbHas pabota BkiItouaeT 15 3aganuii ¢ IByMsI TUTIaMU 3a/IaHU:
1) TecToBbIe 3aMaHus 2) 3a1a49n

B 3ananusix 1-14 BbiGepute 1 npaBWIbHBIN 0TBET:

1. OpraHouji, KOTOpBIM OTBEYaeT 3a BBIPAOOTKY OHHEPrMM B KIETKe: A) amnmapar
["onbpxu, B) knetounslit nentp, B) mutoxonapus, I') pubocoma

2. ITpouecc nmepeBona nocnenoBarenbHocTH HykieotTuaoB JIHK B mocienoBarenbHOCTH
uPHK - 3710: A) Tpanckpunuus; b) permukanus; B) uasepcus; I') Tpancnsauus

3. buonoruueckoe 3Haue€HWE MOATOTOBUTEIBHOIO 3Tama >SHEPreTHYeckoro oOMeHa
3aKioyaercss B: A) oOpa3oBaHMM Kpaxmaja M3 MOJEKYyl1 IJIOKO3bl; Bb) MOTHOM OKHCIIEeHHH
OpraHMYECKHUX BEIIECTB /10 HEOpraHMYecKHux; B) paciuernieHud MOJIMMEPOB J10 MOHOMEpOB; I)
pacmajie MOHOMEPOB J0 IPOMEXYTOUHBIX TPOJYKTOB

4. ['omonoruyHsle  XpoMOCOMBI ~ Ojaronaps KpOCCUHTOBEpY B  Xozxe  Meiosa:
A) yaBausatorcsi, b) paBHOMepHO pacnpenenstores, B) oOMeHnBaroTcs reHeTuueckoi nHpopmanuei,

I') ckpyumnBarorcs
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S. K aBrorpodam  otHocarcs... A) Bupycel; b) pacrenms; B)  rpulsr
') MiekonuTaronue.
6. Hopwmoii peakuuu sBisercs: A) mpenenbl MyTallMOHHOW W3MEHYMBOCTU IPHU3HAKA,
b) npenenbl koMOMHATUBHOM U3MEHUHUBOCTH, B) mpenensl GeHOTUIINYECKO H3MEHUYNBOCTH
7. Enununeit sBomonuu sBisercs: A) kietka, b) ocob6b, B) Bum, I') momymsmus,
J) xmacc
8. CornacHO rumoTes3e CTalMOHAPHOIO COCTOSIHUS KU3Hb: A) cyllecTBoBaia Bcerja, b)

Obl1a CO3/1aHa CBEPXBECTECTBEHHBIM CYIIECTBOM, B) BO3HHMKJIAa HEOJHOKPATHO M3 HEXKUBOTO
BEIIeCTBa, ') BO3HHMKIIA B Pe3yJbTaTe MPOIECCOB, MOTYHHSIOMIMXCS (PU3NICCKUM U XUMHUYECCKHM

3aKOHAM

9. [Tpumepom apomopdo3a sBisieTcs: A) JuMHHAA 11es y kupada, b) mosenenue merkux
y 3¢MHOBOJIHBIX, B) penykiius opraHoB 3peHus y Kpota, [') mosiBiieHrne poroB y KOpOBbI

10. [To B.W. Bepuaackomy, KUCIOpPOJI SIBISIETCS BEIIECTBOM: A) JKUBBIM, b) OMOKOCHBIM,
B) 6uorennsiM, I') KOCHBIM

11. [IpencraBuTen Kakoro IapcTBa 3aHUMAIOT MPOMEKYTOUHOE IMOJIOKEHHE MEXKIY
TEJIaMU JKUBOW U HEXKUBOW npupoabl: A) 6akrepun, b) Bupycel, B) rpu6sl, I') numaitauku

12. Cxonpko monekyn AT® obpasyeTcst B pe3yiabTaTe MOJHOTO OKUCIeHHs 14 MoJexyn
rroko3sl: A) 7, b) 28, B) 532, T") 504

13. KoHCyMeHTBI B TIpoIlecce KPYyroBOopoTa BemECTB B Ouocdepe: A) co3maroT

OpraHMYecKHe BEILeCTBa U3 MUHEpaIbHbIX; b) pa3nararoT opranuyeckue BelecTBa 10 MUHEPaIbHbIX;
B) pasnaratotr MmuHepanbHbIe BemecTBa; [') MOTpeOIsioT TOTOBbIE OPTaHUYECKUE BEIECTBA

14. 3HadyeHue COLMaNbHBIX (PAKTOPOB B aHTponorexnese packpsul: A) Jlamapk, b) Jlunnei,
B) dapsumn, I') Ourensc

15. Pemure 3amauy, ucnones3ys Tabnumy renermdeckoro koaa: ®dparment JJHK unmeer
1 (213%{0113% ) MOCIEI0BATEIBHOCTh HYKJIEOTH/IOB: TOITTTTAALTT. Ornpenenure
M0CJIEI0BATEIbHOCTh AMUHOKHCIIOT B Oenke u nocnenoBareabHocTh TPHK, Bxoasumx B pudocomy
JUISl CHHTE3a JJAaHHOTO yJacTka Oerka.

16. Pemnte reHermueckyro 3ajgauy (pemeHue o0si3aTenbHO): ['eH uyepHOM okpacku
MOPCKOM CBUHKHM JTOMHUHHMPYET HaJ T€HOM pbDKel okpacku. Ompenenure cKoiabKo (B %) MOTOMKOB,
HOJYYMBIIUXCS B pe3yJbTaTe CKPEIIMBAaHUS YEPHOTO TOMO3UIOTHOTO CaMlla M PbDKEH caMKu, OyayT
UMETh PBIKYIO OKPACKY.

Kpurepun u nokasarejim OueHUBAHUS
JlJ1s1 TeKy1ero KOHTpoJIs

Ouenka | ®opma Kpurepun ouenuBanuss | Iloka3aresn oueHuBaHus
KOHTPOJISI

«5» YCTHBIA OTBET MOJHOTAa W TMPABUIBLHOCTDH | OTBET MOJIHBIA U MPABUIBHBINA Ha
OTBETA, CTEIIEHb | OCHOBAHUU HW3YYEHHBIX TEOPUI;
OCO3HAHHOCTH, Marepuan N310KEeH B
IIOHMUMaHUs  HU3YYEHHOTO | ONPEIEICHHOU JIOTUYECKOM
Marepuaia, 4YETKOCTh U | MOCJIeIOBATENbHOCTH,
rPaMOTHOCTb PEYH. JUTEPATYPHBIM  S3BIKOM: OTBET
CaMOCTOSTCIIBLHBIN.

«4» YCTHBIfI OTBET IOJIHOTA W HPABUIIBHOCTH | OTBCT MMOJHBIN U HpaBI/IHBHHﬁ Ha
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OTBETA, CTETEeHb | OCHOBAaHMHM H3YUYEHHBIX TEOPUI;
OCO3HAHHOCTH, Marepuail U3JI0KEH B
MOHUMAHUS ~ M3YyYEHHOTO | ONpPEe/eIeHHON JIOTHYECKOMN
Marepuana, 4YEeTKOCTh U | MOCJIEI0BATEIbHOCTH, MPU 3TOM
IrPaMOTHOCTh PEYH. JIOTTYIII€HbI JIBE-TpHU
HECYIIECTBEHHBIC OIINOKH,
UCIpaBJIEHHbIE MO TPEOOBAHUIO
YUUTEIIA.
«3» YCTHBIN OTBET MOJIHOTa M MPaBWIBHOCTH | OTBET TMOJHBIA, HO MpPHU 3TOM
OTBETA, CTEMNEHb | JIOMYIleHa CyIlleCTBEHHAas
OCO3HAHHOCTH, omunoKa, W HETOJHBIH,
IIOHUMAaHUsA HU3Y4YCHHOI'O HECBSI3HBIIL.
Marepuanga, YEeTKOCTh H
I'paMOTHOCTb PCYH.
«2» YCTHBIN OTBET II0JIHOTAa W IMIPaBWIBHOCTH | IIPU OTBETE 00HapyXeHO
OTBETA, CTETEeHb | HETIOHUMAaHUE y4YalmmMcst
OCO3HAHHOCTH, OCHOBHOTO coJiepKaHus
MOHUMAHUS ~ M3YyYEHHOTo | y4eOHOTro Marepuana WIH
Mmarepuaia, 4YCTKOCTb U | JONYIICHBI CYHICCTBCHHLIC
IPaMOTHOCTh peyH. OLIMOKHU, KOTOPBIE yJalllUiCs He
CMOT UCHPABUTh MPHU HABOJIALINX
BOIPOCAX YUUTETIS.

Ouenka | @opma Kpurepun ouenuBanus | Ilokasarenu oueHuBaHUS
KOHTPOJIsI

«5» IMpaKTUYCCKaA IMMOJIHOTA W IMPAaBHUIIBHOCTH pa60Ta BBITIOJIHEHA ITOJIHOCTHIO U
paborta, BBITIOJTHEHHS paOOTHI NPaBUJIbHO; C/I€TIaHbl PABUIIbHbBIE
nabopatopHast BBIBOJIBI.
pabota

«4» MpaKkTUIecKast MOJIHOTA ¥ IPABUJIBHOCTh | pabOTa BBIMOJHEHA TPABUIIBLHO C
pabora, BBITIOJTHEHHS paOOTHI y4eToM 2-3 HeCyIlIeCTBEHHBIX
nmabopaTopHast OImMOO0K, UCITPABICHHBIX
pabota CaMOCTOSITENILHO 10 TPEOOBAHUIO

TIpeno/iaBaTeis.

«3» MpaKkTUYecKast MOJIHOTA U IPAaBHJIBHOCTh | paboTa BBIMIOJIHEHA MPABUIBHO HE
paborta, BBITMIOJTHEHUSI paOOThI MEHEE YeM Ha MOJIOBUHY WIN
naboparopHast JIOTYIIIEHA CYIIIECTBEHHAs OLTHOKA
paborta

«2» MpaKTHYECKast MOJIHOTA U IPABWJILHOCTh | JOIYIIEHHI /iBe (1 Oosiee)
pabora, BBITIOJTHEHHS paOOTHI CYIIECTBEHHBIE OLTUOKHU B XOJI€
nabopatopHast paboThl, KOTOpBIE OOyUaOIIUCs HE
pabota MOXET UCIPABUTH AAXKE MO

TpeOOBaHUIO pETogaBaTers.

Ounenka | ®opMa KOHTPOJISA Kpurepun onenuBanns ITokazarenu

OIlCHUBAHUA
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Aucm 29

«5»

TECTOBOC 3a1aHUC

IIpaBUJIbHOCTb OTBCTA

86-100% npaBUIBHBIX
OTBETOB Ha BOIPOCHI

«4»

TCCTOBOC 3a/JaHHC

MPpaBHUJIILHOCTL OTBCTA

71-85% npaBUIBHBIX
OTBETOB Ha BOIIPOCHI

«3»

TCCTOBOC 3a/JaHHUC

MPpaBHUJILHOCTL OTBCTA

51-70% mnpaBUIBHBIX
OTBETOB Ha BOIPOCHI

«2»

TCCTOBOC 3a/JaHHUC

IMPpaBHUJIILHOCTL OTBCTA

0-50% mpaBUIBHBIX
OTBETOB Ha BOIPOCHI

3ammTa KeilcoB: NMpeACcTaBJIeHUE Pe3yJIbTATOB PellleHUus KeilcoB.
Kputepuu onieHrBaHNs yCTHOTO COOOIIEHUS:

Kpurepuu bansbl
OLlCHUBAHMS
1 6asn 2 dania 3 0as1a
1. CooTBercTBHE cojiepXaHue JoKIaaa cojiepKaHue coJiepKaHue J0KiIaa
COZEPKAHUS JOKJIA/Ia | JUIIb YACTUYHO JIOKJIa/1a, 3a COOTBETCTBYET
3as1BJICHHOU Teme COOTBETCTBYET HCKIIFOUEHHEM 3asBJICHHOI TeME U B
3as1BJICHHOU TeMe OTIEIIbHBIX MOJTHOM Mepe €€
MOMEHTOB, pacKkpbIBaeT
COOTBETCTBYET

3asiBJICHHOI TeMe U
B MMOJIHOW Mepe €€
pacKpbIBaeT

2. CrerieHb
PaCKpPBITUS TEMBI

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

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

TeMa pacKphITa
MTOJIHOCTBIO;
PEICTaBJICH
000CHOBaHHBIN 00BEM
uH(pOopMaIuy;
U3NI0’KEHUE MaTepuaa
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHATHO NEepENaTh
coJiepKaHue 10KIaaa
B BU/JIE NIPE3EHTALlUU

W3 IPEACTaBICHHOU
MPE3EHTAlUH HE COBCEM
IIOHsITHA TEMaTHUKa
HCCIIEIOBAHMS, JETAIN
HE PACKPBITHI

Ha OCHOBE
NpeACTaBICHHOM
Mpe3eHTAUH
¢bopmupyercs
o0111ee TOHNMAaHNeE
TEeMaTHKH
UCCIICIOBaHHUSI, HO
HE SICHBI JICTaIH

Ha OCHOBE
MPEICTaBICHHOMN
MIpe3eHTAINH
dbopMupyeTcs moaHOoe
MMOHUMaHHE TEMaTHUKN
UCCIICIOBAHMSI,
PaCKpPBITHI JeTaN

KpI/ITepI/II/I OLICHUBAHMS IMPE3CHTALIUU |
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Kpurepun Bbanabl
OICHUBaAHUA
0 1 2

IIOJTHOTA uHpopmarus, uHdopmanus, [pe3eHTalusA
HUCITIOJIB30BAHUS I/ICHOJIB?)yeMaH B HpCI[CTaBHGHHaSI B COI[ep)KI/IT HOJIHYIO nu
y4eOHOro Marepuana [Ipe3eHTaluu, He [Ipe3eHTallNY, YETKYIO0 HH(OpMAIIHIO,

OTHOCHUTHCA K TEME

OTHOCHUTCSA K TEME,
HO HEAOCTATOYHO
IIOJIHO paCKpPbIBAIOT
€€ COACPpIKaHue

JOCTAaTOYHYIO IS
dopmupoBanus
IPEICTABICHUS O TEME

JIOTHKA U3J10KCHUS
Marepualia B
COOTBETCTBHUH C
IJIAHOM M TEMOH
3aJlaHus

Marepual
IIPE3CHTALINN HE
COOTBETCTBYET TEME,
IUIAHA HET

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

Marepual,
MIPUBEICHHBIN B
Mpe3eHTalINH,
IMOJTHOCTBIO
COOTBETCTBYIOT TEME
3aJaHus 1
COCTABJICHHOMY IUIaHy

TEPMHHOJIOTHYCCKAS U
opdorpaduyeckas
IrPaMOTHOCTh

B IpC3CHTAllUN
HPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TECPMHHBI IPUMCHCHBI
IO CYIIECTBY

B ITpE3C€HTall1
IPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
IMPHUMCEHCHBI BEPHO

B IIpE3CHTAllN
OTCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTb U
OPUTHHATILHOCTh
MOCTPOEHUS

npe3eHTalus
MoCcTpoeHa 6e3 yuera
KOMITO3UITHH
cliaiinoB, 0e3
coOIOIeHUS
TpeboBaHU K
mpudTaM u
I[BETOBOMY
o(opmIIeHHIO

Hpe3eHTalus
MIOCTPOEHA C
y4eTOM TpeOOoBaHUA
K 0()OpMJICHHIO, HO
HET eIMHOTO
odopmIteHUs
ClIalIoB

pe3eHTalus
MIOCTPOCHA B TIOJTHOM
COOTBETCTBUHU C
TpeOOBaHUSIMU
oopmieHus,
UCTIOJTb30BaH
OpUTMHAIILHBIN
HOJIXOJT K
0(OPMIICHHUIO CTIAiiI0B

IIIxaja nepeBoga 0a/1710B B OTMETKY

17-15 06amnoB - «5»
14 - 9 6amnoB - «4»
8-6 GamoB -« 3»

Memnee 6 6ayIoB UM OTCYTCTBHE PAOOTHI - «2»

JJ1s IpoOMeKyTOYHOM aTTecTaluu
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1-14 3apanusa— 1 6anna, 15 u 16 3aganus — no 3 6asia. [lonydyennsle oOydaromMMCs
OaJuIBl 32 BBIMIOJIHEHUE BCEX 3aaHuii cymMMupyrorcs. CyMMapHbBIH 0alll IEPEeBOAUTCS B OTMETKY
M0 NATHOAIITFHON LIKaje ¢ y4ETOM PEeKOMEHIyeMOM Kbl IIepeBoa:

Ounenka | @opmMa KOHTPOJIA Kpurepuu oneHuBanust IMoka3arenu
OIleHUBAHUS

«S» KonTponpHas pabora MPaBIWIBHOCTH OTBETA 17-20 6amn

«4» KonTponbnas pabora MPAaBUIILHOCTh OTBETA 13-16 6amnoB

«3» KonTponpHas pabora MIPaBIJIBHOCTH OTBETA 9 -12 6amnos

«2» KonTponpHas pabora MPaBUJILHOCTb OTBETA 11 GanyoB M MEHEE

5.YCJIOBUS PEAJIMZALIMU ITPOTI'PAMMBI IUCHUIITINHBI

5.1. lnsa peanu3anuu NporpaMmsbl y4eOHOM TUCHMILIMHBI JOJDKHBI OBITh MPEAYyCMOTPEHBI
CJIEAYIOLIME CIELHaIbHbIE TOMEIICHUS:

Kabuner «buosnorum», ocHaiieHHbIH 000pynoBaHHEM: MeOenb, JOCKa, MeJl, HarjsiHble
1nocoOusi (KOMIUIEKTbl Y4e€OHBIX TaONMll, IJIAKaTOB), TEXHUYECKUMHU CPEICTBAMU OOYyUEHUS:
KOMIIBIOTEP C YCTPOHCTBAMM BOCHPOM3BEACHUS 3BYKa, MPHUHTEP, MYJIbTUMEIUA-TIPOCKTOP C
HKPAHOM, YKa3Ka-IPEe3eHTEp JUIsl IPE3CHTALMI.

JlaGopatopusi, OCHallleHHas OOOpYJOBaHUEM MJis NPOBEACHMS 3aHATHI: MHUKPOCKOIIbI,
CeKyHJIOMep, TOHOMETD, JIabopaTopHas mocyaa (IpoOUpKH, MOJICTABKH JIJIsl TPOOUPOK, MUHIIETHI,
IECOK, CTYNKHM C MECTHKaMH, IPEIMETHbIE U IOKPOBHBIE CTEKJIA, CTEKJISHHbIC MNAJIOUYKH,
npenapoBalibHbIE UTJIBI, (QUIBTpOBaJbHAs Oymara (cayneTku), CTakaHbl) THIEPTOHUYECKUN
pacTBOp xyopuia HaTpus, 3%-Hblil pacTBOp MEPOKCHIA BOAOPOAA, PAacTBOP Hojaa B HoaucToMm
KaJIu¥, TIULEpUH, KIyOHU KapTodens, JUCT 3J10AeH KaHaJACKOW, Mo psiOWHBI OOBIKHOBEHHOMN
(psAOMHBI WM TOMATA), JIyK penyaThiii, pa3BeIeHHbIE B BOJIE JPOXKAKH)

6.MupopmannoHHoe obecnedeHHe Peaiu3aluu MPOrpaMMbl

Jns peanuszanuu nporpamMmbl  OMOIMOTEUHBIH (QOHJ 0Opa3oBaTeNbHOM OpraHu3aluu
YKOMIUIEKTOBAaH MEYaTHBIMH W/WIM 3JEKTPOHHBIE 0Opa3oBaTeibHble U HH(GOpPMAalMOHHbIE
pecypchl, peKOMEHJOBAHHBIE JUIsl UCIOJIB30BaHUS B 00pa3oBaTeIbHOM IIpOLECCE, HE CTapuie
ISITH JIET C MOMEHTA U3JaHMUsL.

6.1. OcHOBHBIE IEYaTHLIE U IJICKTPOHHBIC U3JaHUSA

1. Konecuukos, C. U., O6mas 6uonorus: yaeonoe nocodue / C. M. KonecHukoB. —
Mocksa: KuoPyc, 2023. — 287 c¢— URL: https://book.ru/book/949522  (marta
obpamenus: 20.04.2025).

2. Mycradun, A. I'., buonorus: yueOnuk / A. I'. Mycrapun, B. b. 3axapoB. —
Mocksa: KuoPyc, 2024. — 423 c¢. — URL: https://book.ru/book/950239  (mata
obparmenust: 20.04.2025). — TekcT: 21eKTPOHHBIH.

3. Buosnorus. Ipaktukym: yuebnuk / A. FO. Kosnona, B. b. 3axapos, T. H. IBuenko

[v mp.]; mox pen. A. I'. Mycraduna, A. I'. EpmomaeBa. — MockBa: KaoPyc, 2024. — 449
c¢.— URL: https://book.ru/book/952050 (mata oOpamienusi: 20.04.2025). — Tekcr:

3JIEKTPOHHBIMN.

6.2. JlonmoJITHUTEIbHbIE€ HCTOYHHUKH
1. bproxanp, ®. ®. IlpombineHHass skonorus: ydeOHuk / @. @. bproxans, M. B.

I'padpxuna, E. E. CnobnskoBa. — Mocka: ®OPYM: UHOPA-M, 2022. — 208 c. —
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2.

3.

(Cpennee mpodeccuonansHoe obOpazoBanme). - ISBN 978-5-00091-698-8. - Tekcrt:
anekTponHbiii. - URL: https://znanium.ru/catalog/product/1854406 (mata oOparieHwus:
20.04.2025). — Pexxum 10CTyIA: 11O MOAIMHKCKE.

Aptioxos, B. I'., HanotexHonoruu B 6nojoruu u MeauiuHe: yaeoHoe mocodue / B. T'.
AptioxoB, M. A. HakBacuna. — MockBa: KuoPyc, 2025. — 239 c. — ISBN 978-5-406-
13699-7. — URL.: https://book.ru/book/956620 (mata oOpamenus: 20.04.2025). —
TekeT: 2IeKTPOHHBIN.

AradponoBa, W. b. buonorus. Bba3oBwiii ypoBeHb. llpaktukym: ydeOHOE mmocoOue,
pazpaboTaHHOE B KOMIUIEKTE C YYECOHHKOM Juisi 0Opa3oBaTelbHBIX OpPTaHU3AINA,
peanm3yromux — o0pa3oBaTelbHBIC  MPOTPAMMBI  CPEIHEr0  MpodeccCHOHATLHOTO
obpazoBanus / U. b. AradonoBa, B. M. CuBornazoB. — 2-e uza., crep. - Mockaa:
[Ipoceemenne, 2025. - 113 c¢. - Tekcr: onekrponnsni. -  URL:
https://znanium.ru/catalog/product/2201868 (marta obpamenus: 20.04.2025). — Pexum
JIOCTYTIA: TI0 TIOITHCKE.
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