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1.0BIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI JUCIHUATLIUHBI

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
cnenuanbHocTH 43.02.16 «Typusm U rocTenpurMMCTBOY.

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
KomMnemenyuu
OK-01 BreiOupath  cmocoObl  pemieHus  3a7ad  OPO(ECCHOHAIBHON  JIEATENbHOCTH
MPUMEHHUTENLHO K Pa3TMYHBIM KOHTEKCTaM
0OK-02 Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, AaHalIM3a M HUHTEpHpeTaluu

uHpOpMaMK W WHPOPMAIMOHHBIE TEXHOJOTMM JUIS  BBIIOJMHEHHUS  3a1ad
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 CHTYAIIUSIX

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

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

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOEHUSI, MHOTOOOpa3Hsl U OCOOEHHOCTEH KUBBIX CHCTEM
pa3HOTO YPOBHSI OpraHU3allMH, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTUYECKHX IMPOIIECCOB U
SABIICHUN B OKpYXKalolllel cpeae, IENOCTHOM HayyHOM KapTUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS ONPEIENSTh KUBbIE OOBEKTHI B MPHUPOJIEC; IPOBOJUTH HAOIIOACHUS 32
OKOCHCTEMaMH  JUIsl  BBISIBJICHUS ~ ©CTECTBEHHBIX W aHTPOINOTEeHHBIX  W3MEHEHUH,
WHTEPIPETUPOBATH PE3YIbTAThl HAOMIOICHUN,

3) chopmMupoBaTh HABBIKK MTPOBEACHUS IPOCTEUITUX OUOTOTHYECKUX IKCIIEPUMEHTATBHBIX
WCCIICIOBAaHU ¢ COONIOZCHHEM TIpaBWJI 0Oe30MacHOro oOpamieHuss ¢ OoOBeKTaMu U
00opyI0BaHUEM;

4) pa3BUTh YMEHHs HCIOIB30BaTh HMHPOPMAIMIO OHOJIOTHYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3HPOBATH IOCIEACTBUS CBOCU MAESITENBHOCTH TIO
OTHOIIICHUIO K OKPYKAIOIIeH cpejie, COOCTBEHHOMY 3/JI0pPOBBIO; OOOCHOBBIBATH M COOIOJATH
Mephl TPOGUIAKTUKY 3a00I€BaHUH.

6) cdhopmupoBaTh TMOHHMAHHE 3HAYUMOCTH JIOCTMDKCHHH OHMOJOTHYECKONW HAyKu U
TEXHOJIOTHI B MPAaKTUYECKON JEeSATENbHOCTH YETIOBEKa, Pa3BUTUU COBPEMEHHBIX METUITMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.
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1.3 Ilnanupyembie pe3yJibTaThbl OCBOEHHsI 00Ie00pa30BaTeJbHOI JHCHMILIMHBI B
coorBercTBuu ¢ Proc COO
OO0mue (IMYHOCTHBIE H MeTANPeAMeTHbIE) Pe3yabTAThl 00y4eHus:

B yacTH TPY10BOTr0 BOCIIMTAHMA:

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

- TOTOBHOCTh K AKTUBHOHN AEATEIBHOCTH TEXHOJIOTHYECKOW M COLMAIBHON HANpaBICHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENBHO  BBINOJHATH — TaKylO
JIeATEIILHOCTD;

- HHTEPEC K Pa3InYHbIM chepaM npodecCuOHaTbHOMN 1eATeIbHOCTH,

OBiajieHne YyHHBePCATBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH /ICHCTBHSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOATENFHO (OpMYIMPOBaTh M aKTyalIW3UpOBaTh MPOOJeMy, paccMaTpUBaTh ce
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIH NMPH3HAK MM OCHOBAHHS JUIS CPaBHEHUs, KJIACCU(UKAIMU U
000011IeHH S ;

- ONIPEETIATH LM JeATEIbHOCTH, 3a/1aBaTh IIAPaMETPhl U KPUTEPUU UX JOCTUKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PACCMATPUBACMBIX SBIICHHSX;

- BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHMBATH COOTBETCTBUE pE3YJIbTATOB LEISM,
OLICHUBATh PUCKH MOCIIEICTBUI IESTEILHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIILICHUE ITPH PELICHUH )KU3HEHHBIX TPOOIeM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

- BJaJCTh HaBBIKAMH Y4eOHO-MCCIIEIOBATENBCKOH M TPOEKTHOH JESTEIbHOCTH, HaBBIKAMH
paspetnieHus npooiem;

- BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBSA3U U aKTyaJIM3UpOBaTh 3a/1a4y, BBIJBUTaTh TUIIOTE3Y €€
pelIeHusl, HaXOAUTh APTYMEHTHI JIJIsl JIOKA3aTeNIbCTBA CBOMX YTBEP)KICHHIA, 3a1aBaTh MapaMeTphI
U KPUTEPUU pEIICHUS;

- QaHAJIM3UPOBATH TOITYUYECHHBIC B XOJI€ PEIICHHS 33/1a4H PE3yJIbTaThl, KPUTUYECKH OLIEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

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

- BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE ITOIXO0/IBI ¥ PEIICHMS,

- CIOCOOHOCTH MX MCII0JIb30BAaHM B TO3HABATEIBHOM U COL[MAIbHON MPAKTHKE

B 00/1acTH HEHHOCTH HAYYHOT0 MO3HAHMA:

- ¢(hOpMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOW NpPAKTUKW, OCHOBAaHHOTO Ha IHAJOre KYJIbTYp, CIIOCOOCTBYIOIIErO
OCO3HAHMIO CBOETO MECTa B MOJHUKYIBTYPHOM MHUDE;

- COBEpPIICHCTBOBAHHE SI3BIKOBOM W UYUTATENHCKOH KYIBTYphl KaK CpEICTBa B3aMMOICHUCTBUS
MEXY JIIOJIbMU U TTO3HAHUS MHPA;

- OCO3HaHWE IIEHHOCTH HAyYHOW JESTEIhHOCTH, TOTOBHOCTH OCYIIECTBIIATH TPOCKTHYIO H
UCCIIEIOBATEIbCKYIO JeSITeIbHOCTh HHANBHUIYyaTbHO U B TPYIIIIE;

OsJiaieHne YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

B) paboTta ¢ uHpopmarmei:

- BJIaJIeTh HaBBIKAMU IOJydeHHsI HMHPOPMAIIUU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYILECTBIISATh TOUCK, aHAIN3, CUCTEMATH3alMI0O U UHTEPHpEeTalrio WHPOPMALUU PA3TUUHBIX
BUIOB ¥ (POPM TIPEICTABIICHHUS;
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- CO03/1aBaTh TEKCTHl B PAa3JIMYHBIX (OopMATaX C y4eTOM Ha3HAYCHHUS MHPOPMALUU H LEIEBOM
ayJIUTOPHUH, BBIOUPAs ONTUMANbHYIO (OpPMY MpPEICTABICHUS U BU3yalu3alluu;

- OIICHMBATh JOCTOBEPHOCTb, JETUTHUMHOCTh HH(OPMALUH, €€ COOTBETCTBUE IPABOBBIM U
MOPAJIBHO-3TUYECKUM HOPMaM;

- WCMOJB30BaTh CPEACTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B PELICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 3aJlad C COONIOZeHHEeM TpeOoBaHUil
HPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCypcoCOepeKeHNsI, MPABOBBIX U ITUYECKHUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

- BJIQIETh HABBIKAMU PACIIO3HABAHMS U 3aIUTHI HHPOPMALUU, HTHPOPMAITMOHHOM 0e30macHOCTH
JUYHOCTH

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIETICHUIO;

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

0) coBMECTHasl I€SITEIIbHOCTD:

- IOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON PaOOTHI;

- IPUHUMATh L€ COBMECTHOH AESITEIbHOCTH, OPraHM30BbIBaTh U KOOPAMHHUPOBATH JAECUCTBUS
0 €€ JOCTUKEHUIO: COCTaBJIATh IUIaH ACHCTBUM, pacHpelnessiTh poJId C YYETOM MHEHUH
YYaCTHHUKOB O0OCYXIaTh pPe3yJIbTaThl COBMECTHOM pabOTHI,

- KOODAMHHPOBaTh U BBIIOJHATH pPa0OTy B YCIOBUSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/JICHCTBHS;

- OCYUIECTBJIAThH MMO3UTHUBHOE CTPATETMYECKOE MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, IPOSBISTH
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 [IPaBO U MPABO APYTHUX JIOJIeH Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa

B o6Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- copMHpPOBAHHOCTH  SKOJOTHMYECKONW KYIbTYypbl, TOHUMAaHUE BIMUSHHUS  COIUAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMaIbHOM Cpefbl, OCO3HAHUE
17100aIbHOTO XapaKTepa IKOJIOTHUECKUX Mpobiem;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICVCTBUI B OKPYKAIOIIEH CpElle HA OCHOBE 3HAHUA LEel
YCTOMYMBOTO Pa3BUTHUs YEIIOBEYECTBA;

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

- YMEHHE POTHO3UPOBATh HEOIArONPHUATHBIE KOJOTHUYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATD UX;

- pacUIMpPEHHE OMbITA IESITEIIbHOCTU SKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIJICHUE HAaBBIKAMH YUEOHO-HUCCIIEA0BATEIBCKOM, MPOSKTHON U COIMMAIBHON JEATEThHOCTH

JucnuiimHapHble (IpeAMeTHbIe) pe3yJIbTaTbl 00yYeHHs

- c(OpPMUPOBAHHOCTh 3HAHWUH O MECTE W POJM OWOJIOTMH B CHCTEME HAyYHOTO 3HAHUS;
(YHKITMOHATBLHOW TPAMOTHOCTH YeJIOBEKa JUISl PEIICHUS KU3HEHHBIX TIPOOJIeM;
- chOpPMUPOBAHHOCTh ~ yYMEHHS  pPACKpbIBaTh  COJIEpP)KaHWE  OCHOBOIIOJIATAFOIINX
OMOJIOTUYECKMX TEPMUHOB W TIOHSATHHA: >XW3Hb, KJETKA, TKaHb, OPraH, OpPTaHW3M, BHJI,
MOMYJISIIIMSL, 9KOCHUCTEMa, OUOIIeHO03, Ouocdepa; merabonusM (0OMEH BEIIEeCTB U MpEeBpalleHUE
SHEPTUH), TOMEOCTa3 (CaMOperyssius), OMOCHHTE3 OeKa, CTPYKTypHAas OpPraHU3alus >KHBBIX
CHCTEM, JTUCKPETHOCT, CaMOpETYJISIIHS, CaMOBOCITPOU3BE/ICHUE (pempoayKIus),
5
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HACJIEJCTBEHHOCTh, HM3MEHUYMBOCTb, SHEPro3aBUCUMOCTh, POCT M pa3BUTHUE, YpPOBHEBas
OpraHu3aIus;

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

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

- NpuOOpeTeHHue OmbITa MPUMEHEHHUS OCHOBHBIX METOJOB HAy4yHOTO IO3HAHWUS,
UCIIOJIb3YEMBIX B OMOJIOTHU: HAOIIO/ICHUSI U OMMCAHUS KUBBIX CHUCTEM, IMPOIECCOB U SBIICHUIA;
OpraHU3aIMy ¥ IPOBEICHHS OMOJOTHYECKOT0 SKCIIEPUMEHTA, BBIIBHOKCHHS THIIOTE3, BBISBICHUS
3aBUCUMOCTH MEX]y HCCIEAyeMbIMU BEIUYMHAMHU, OOBSICHEHUS MOJYUYCHHBIX PE3yJIbTAaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIb30BAaHMUEM HAyUHBIX MOHITHIA, TECOPHI U 3aKOHOB;

- c(OpPMUPOBAHHOCTh YMEHHUSI BBIICIATH CYIICCTBCHHBIE IPU3HAKH BUPYCOB, KIIETOK
MPOKAPUOT M  OYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHuW3MOB, BHJIOB,
OMOTeOIIEHO30B M 3KOCHCTEM; OCOOCHHOCTH IIPOIIECCOB OOMEHA BEIISCTB W IPEBpaICHUS
SHEPruM B KJIETKE, (POTOCUHTE3a, IUIACTUYECKOTO M SHEPreTUYECKOro OOMEeHa, XEMOCHHTE3a,
MHUTO33, M€i03a, OIUIOJOTBOPEHHUS, PA3BUTHS U PA3MHOXKEHUSA, WHAMBUAYAIbHOTO Pa3BUTHUS
opranm3Ma  (OHTOTeHe3a), OOpbOBI 3a  CYIIECTBOBAaHWE, E€CTECTBEHHOrO  OTOOpa,
BHJ1000pa30BaHMs, IPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHUSA KOMIIOHCHTOB
HKOCHUCTEM, AHTPONOTECHHBIX HW3MEHEHHH B JKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpoTa
BEIIIECTB U MIPEBpalllCHUE SHEPTUU B OHnocdepe;

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

- c(hOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH OIICHHBATh HH(POPMAIMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaNMU, HAYYHO-TIOMYJISIPHBIE MaTepuaibl); HHTEPIPETUPOBATH ATHUYECKUE
ACTMEKThl COBPEMEHHBIX MCCIIeI0OBAaHU B OMOJIOTHH, MEIUIIMHE, OMOTEXHOIOTHH;, pacCMaTpUBaTh
r100aMbHBIE DKOJIOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3UIINIO;

- chOpMHUPOBAHHOCTh YMEHUM CO3/aBaTh COOCTBEHHBIE MHCHMEHHBIE U  YCTHBIC
COOOIIleHNsI Ha OCHOBE OMONOTHYECKOW MH(OpPMAIMKM M3 HECKOJIBKHX HWCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh NOHATUHHBIN amnmnapar 6uooruy;

- NpuUOOpeTeHne OmbITa MNPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TO3HAHMUA,
UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOJIEHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUII;
OpraHU3aIy ¥ IPOBEICHUS] OMOJIOTUYECKOTO SKCTIEPUMEHTA, BBIIBUKCHUS TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXAY HCCIENyeMBbIMU BEIWYMHAMH, OOBSCHEHHS TMOJNYyYEHHBIX PE3ylIbTaTOB U
(bopMyITUPOBaHUS BBIBOJIOB C MCIIOIH30BAHUEM HAYYHBIX TTOHSITHH, TECOPUH U 3aKOHOB;

- chOPMUPOBAHHOCTh YMEHHUS TPUMEHSATh TIONYYCHHBbIE 3HAHUS s 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,
cOoONIOACHHsI 3/I0POBOTO 00pa3a KU3HU, HOPM TPaMOTHOTO TIOBEJIEHUS B OKpYKarolei
MPUPOTHON cpeje; MOHMMaHWe HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN 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(eCCHOHATTLHO-OPUEHTUPOBAHHOE CO/IepKaHue B (popme 6
MPAaKTUYECKOTO 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:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccHoHAIBLHO-
OPHMEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATUSA

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 0Tpaciiu ONOIOTHYECKUX 3HaHUH. CBsI3b OMOJIOTHH C IPYTUMHU HayKaMHU:
ouoxumusi, Onopusuka, OMOHHUKA, TeHoreorpadus u Ap. Poias 1 MmecTo 6uosioruu B
(OopMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3alluu )KUBOU
MmaTepuu. O011as XapaKTepUCTHKA KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMUYECKHI COCTaB
KJIIETOK

Tema 1.2.

OcHoBHOE COoICPKaAHUE

OK-01

CrpykrypHo-

Teopernueckoe o0yueHune:

0,5

OK - 02

(pyHknuoHaIbHASA
OpPraHu3auus KJIeTOK

Knerounas reopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MONOXKEHUS
COBPEMEHHOM KJIETOYHOM TeoprHu. THUIIbI KJIETOYHON OpraHU3alMU: TPOKAPUOTHUECKUN U
sykapuoTHueckuil. OTHOKJIETOYHbIE U MHOTOKJIETOUHBIE Opranu3Mel. CTpoeHue
npoKapuoTHyeckoit kinetku. CTpoeHne 3ykapuoTndeckoi kinetku. Hekierounsie popMel
JKU3HU (BUpPYCHI, OakTepuodaru)

OK-04

JlaGopaTopHble 3ansaTus 1:

[TproOperenue onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BHITTIOJTHEHUN
1abopaTOPHBIX paboT:
1. JlaGopatopnas pabota «CTpoeHHe KIETKH (pacTeHUs, )KUBOTHbIE, TPUObI) U
KJICTOYHBIC BKITIOUCHUS (Kpaxmail, KapOTHHOHUIBI, XJIOPOIIIIACThI, XPOMOTLIACTHI )»
[ToaroroBka MUKponpenapaToB, HAOIIOIEHUE ¢ IOMOIIBI0 MUKPOCKOTIA, BBISIBICHUE
pa3NuUmii MEXTy N3ydaeMbIMH 00beKTaMu, (JOPMYITHPOBAHNE BHIBOJIOB

IIpakTHYecKkHe 3aHATHA:

IT 1: Bupycusie u 6akTepuanbHbie 3a00aeBanust. OOIMe TPUHITUIBI UCTIOTH30BAHMS
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JIeKapCTBEHHBIX BemecTB. OcoOOEHHOCTH MPUMEHEHHs aHTHONOTUKOB. [IpencTaBnenue
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: JITHK, PHK HaxoxneHue B Ki1eTKe, UX CTPOCHUE U (PYHKIIHH.

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

I'eneTnueckuii KOJ U €ro CBOMCTBA

IIpakTHYecKue 3aHATHSA: 2

I1.2: Pemenue 3a1a4 Ha onpeeieHNe 0CIEA0BaTENIbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B

HOPME U B CJIy4ae U3MEHEHMS MTOCIEA0BATEIbHOCTH HYyKIeoTu0B JJTHK
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 MeTaboIM3Ma.
KJIETKe Tumnbl oOMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpodHBIH, a3pOOHBII U aHAIPOOHBII.

[Tnactnyeckuit oomeH. @oTocuHTE3. XEMOCHUHTES
Tema 1.5. 7JKnuzHeHHBIH OcHoBHOE coaepKaHue OK - 02
HMKJ KJ1eTku. Muros. Teopernueckoe odyueHue: 1 OK - 04
Meiio3 KneTounslii nuki, ero nepuoasl. MUTO3, €ro CTauu U NPOUCXOAAIIUE POLIECCHI.

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 o0yueHue: 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
®opMbI pa3MHOKEHHS Teopernyeckoe odydeHue: 05
OpPraHU3MoOB ®opmbl pa3MHOXKEHHS OpraHn3MoB. becronoe 1 nmoioBoe pazMHokeHue. Buapl Oecronoro

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

ooreHe3. CTpoeHHe NMoJIOBbIX KJIeTOK. OII0J0TBOPEHHE
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.

[TocTamOpronanbHbIil neproa. CTagun TOCTIMOPHOHATIBHOTO PA3BUTHS Y )KUBOTHBIX U

yenoBeka. [Ipsmoe n Henpsimoe pazButue. buonorndyeckoe crapenue u cMepth. OHTOTeHE3

pacTeHuit
Tema 2.4. OcHoBHoOe coep:kaHue OK - 02
3aKkoHOMepHOCTH Teopernueckoe o0yueHue: 0,5 OK - 04
HacJIeJ0BaHUA OcCHOBHBIE TIOHSTHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHsl I'. Mennens

(MOHOrMOpHIHOE M OJUTHOPUAHOE CKpellnBaHue). BzaumopelicTBue reHoB

IIpakTHyecKue 3aHATHA: 1

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

MPU3HAKOB TIPU MOHO-, JTU-, TIOJIUTHOPUIHOM 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 Hacjiel0BaHHEe T€HOB, HapyILIeHHE CLeTIIICHHS.

HacnenoBanue mpu3HAKOB, CIETUICHHBIX C TTOJIOM

TIpaKkTHYeCKHe 3aHSATHS: 1

IT 4. Pemrenue 3a1a4 Ha ONpeEAEIEHNE BEPOITHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX

NPU3HAKOB MPH CLETUIEHHOM HaclleI0BaHUU, COCTABICHHE TeHOTUITNYECKUX CXEM

CKpEIBaHHS
Tema 2.6. OcHoBHOE coep: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 PSJIOB B HacheAcTBeHHON n3MenunBoctu (H.W. BaBuiios).
MyTtanmonHasi Teopus U3SMEHYMBOCTH. Bubl MyTalluii 1 IPUYUHBI KX BO3ZHUKHOBEHHUS.
Kapuotun uenoseka. Hacnencteennslie 3aboneBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE
0ose3Hu yenoBeka. bone3Hu ¢ HacneACTBEHHOM NPEApacoioKEHHOCTbIO. 3JHaUEHHE
MEAMIIMHCKOW T€HETUKH B MPEIOTBPAILICHUH U JICYCHUU T€HETUYECKUX 3a00IeBaHM
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 3Bos1ounu

Tema 3.1. UcTopusi

OcCHOBHOe co/Iep:KaHue

IBOJHOIMTHOHHOTO YYCHUS.

TeopeaneCKoe oﬁyqelme:

Muxkpo3Bosonus

[Tepssie aBomonnonHbie KoHIenwH (OK.B. Jlamapk, XK.JI. broddon). DBomtormonnas
teopust U. Jlappuaa. CHHTETHYECKAsI TEOPHS YBOJIIOIUH U €€ OCHOBHBIC TTOJIOKEHUSI.
MI/IKPOSBOJ'II—OHI/ISI. HOHYJ'IHIII/IH Kak 3JICMCHTapHasA €IUHUILA S5BOJTIOIHH. T'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 noctrxenus ouonoruueckoro nporpecca. CoxpaHeHue 6rmopazHooOpasus Ha 3emIie.
['unoTe3s! ¥ TEOPUN BOSHUKHOBEHHUS KM3HH Ha 3emIe. [osBIeHNe 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 o0yueHue:

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




DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUICA»

Aucm 12

COBPEMEHHOI0 YEJIOBEKA.
YenoBeueckue pacsl U UX €IMHCTBO. Bpems u myTu pacceneHust 4enoBeka 1o IJIaHeTe.
[Tprcrioco0IEHHOCTh Y€I0BEKa K pa3HbIM YCIOBHSIM CPE/IbI

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,
BHYTpUOpraHu3MeHHast. DU3NKO-XUMHUECKHE OCOOCHHOCTH Cpel OOUTaHHsI OPraHH3MOB.
[TpucniocoOnenust OpraHu3MoOB K *KU3HU B pa3HbIX cpenax. [loHsTHe skoaornueckoro
daxTopa. Knaccudukarus skonorundeckux Gpaxtopos. [Ipasuno muaumyma tO. JInbuxa.
3axon TonepantHocTH B. lllendopna

OK-1
OK - 02
OK -07

Tema 4.2. [lonyasiuus,
€co00IIeCTBA, DKOCHCTEMbI

OcHoBHOE CoAcCpKaHue

TeopeTnueckoe odyueHue:

DKoJoruyeckasi XapakTeprUCTUKa BUJA U MOMYJISLUN. DKOJIOTHYECKasi HUILA BUA.
DKOJIOrHYecKre XapakTepucTUky nomysinuu. Cool1iecTBa U sKocucTeMbl. brorenos u
ero cTpykrypa. CBsi3u MeXIy opranusMamu B OnorieHosze. CTpyKTypHble KOMIIOHEHTHI
DKOCHCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, peAyLIeHThl. KpyroBopoT BEECTB U MOTOK
SHEpPruM B 3kocucreme. Tpoduyeckne ypoBHH

IlpakTHYeckHe 3aHATHSA:

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

Pelenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 110 IEPEHOCY BEIIECTBA U
SHEPTHH B DKOCUCTEMAX C COCTaBJIECHUE TPOPUIESCKUX MEeTe 1 MupaMui OMOMacChl U
SHEPTrUu

OK-01
OK -02
OK - 07

Tema 4.3. buocdepa -
rJ00aJbHAas
IKO0JIOrHYecKasi CHCTeMa

OcHoBHOE coJep:KaHue

Teopernueckoe o0yueHune:

Buocdepa — xuBas o6onouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax B.1.
Bepnanckoro. O6iactu 6mocdeps! n ee KOMIOHEHTHI. JKnBoOe BelecTBo Onochepsl u ero

OK-01
OK - 02
OK -07

12




DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUICA»

Aucm 13

byHKIHIH.
3aKOHOMEPHOCTH cyiecTBoBaHus ornocdepbl. OcodbeHHOCTH Orocdephl Kak riao0ambpHON

sKocHcTeMbl. JlnHammyeckoe paBHoBecHe B Onocdepe. KpyroBopoTs! BemmecTs u
OnoreoxnMuUeCcKre IUKIbL. [ 100aIbHbIe YKOJIOrHYEeCKUe MPOOIEMbl COBPEMEHHOCTH

Tema 4.4. Bausinue OcHoBHoOe coep:kaHue OK-01
aHTPONOreHHLIX (pakTOpoB | TeopeTnyeckoe odyueHue: OK - 02
Ha Ouocepy AHTpOIIOT€HHbIE BO3JIEHCTBUS Ha Onocdepy. 3arpsA3HeHns Kak BUJ aHTPOIIOT€HHOTO OK - 04

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

BosneiictBust Ha muTOCdepy. AHTPOIIOTEHHBIE BO3CHCTBUS HA OMOTHYECKUE COOOIIECTBA.

VYrny6sieHHO U3y4yaroTCsl OTXO0/Ibl, CBSI3aHHBIE C ONPEIeIeHHOM

npodeccreil/cnennanbHOCTHIO

IIpakTH4yeckue 3aHATHS:

IT 7. «OTX01bI TPOU3BOACTBAY
Tema 4.5. Bansanune OcCHOBHOe co/Iep:KaHue OK -02
COLAIBbHO- Teopernueckoe odyueHue: OK - 04
IKOJOrHIeCKHX (GAKTOPOB | 310pOBBE U €T0 cocTaBistomue. MakTopbl, MOJOKUTETHHO H OTPULIATEIBHO BIUSIONINE HA OK - 07

Ha 3I0POBLE Y€/I0BECKA

opranusM uyesoeka. [Ipo0iema TeXHOreHHBIX BO3/IEHCTBUI Ha 30POBbE YEIIOBEKA
(371eKTpOMarHUTHBIE TOJIsI, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBbI, paJualys 1 T.11.).
AnanTanusi opraHuzMa 4yesoBeka K (pakropaMm okpyxarouieil cpeabl. [IpuHiumne
(dbopmHpoBaHus 30pOBbe cOeperaroiero nopeaeHus. Puzndeckas akTUBHOCTh U
310POBLC. brnoxnmmyeckie aclieKThl ParOHAaJIbHOI'O NUTAHUA

JlaGopaTopHble 3aHsATHS 2!

JlaGopaTopHas paboTa Ha BBHIOOP:

1.  JlaGoparopHas paboTa «YMCTBEHHass pabOTOCTIOCOOHOCTH)»
OBnazieHne METOIaMH OTIPEICIICHHS TIOKa3aTeNiel yMCTBEHHOM pab0TOCIIOCOOHOCTH,
00BSICHEHHUE TTOJTy4YEHHBIX PE3YyIbTaTOB U (POPMYITHPOBAHNE BHIBOIOB (ITMCHMEHHO) C
WCITOJIb30BAaHNEM HAaY4YHBIX ITOHATHHI, TEOPUI U 3aKOHOB
2. JlaboparopHas pabota «BnusHue abuotnyeckux (hakTopoB Ha yesloBeKa (HU3KHE
¥ BBICOKHE TEMITEPATYPHI)»
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N3yuenne MexaHU3MOB aJlallTallud OpraHu3Ma 4eJIOBeKa K HU3KUM U BHICOKUM
TeMIepaTrypaM U 0ObsICHEHHE MOJIYYeHHBIX Pe3yJIbTaTOB U (HOPMYIUPOBAHKE BHIBOIOB
(MMCHhMEHHO) C UCTIOJIB30BAHUEM HAYYHBIX MOHSATUMN, TECOPUN U 3aKOHOB

IIpodeccnoHabHO-0PUEHTHPOBAHHOE COJepkaHNe (COePKAaHUe MPUKJIATHOTO MOIYJIs1)

Pasnea 5. buoJsiorust B ;Ku3HHU

Tema 5.1. BuorexuoJjioruu
B JKU3HH KAKI0r0

OcCHOBHOe co/Iep:KaHue

Teopeaneckoe coaecpkaHue.

broTrexHomorus Kax HayKa U MpOrU3BOACTBO. OcHOBHBIE HaIlpaBJICHUA COBpeMeHHOﬁ
6uoTexHoaoruu. Meroipl 6M0TEXHOIOTHMU. OOBEKTH OMOTEXHOIOTUU. DTUKA
OHMOTEXHOJIOTMYECKUX U T€HETHUECKHUX SKCIICPUMCHTOB. HpaBI/IJIa IIOMCKa U aHaJIn3a
OMO’KOJIOTHUECKONW HHPOPMALIUU U3 Pa3IMYHBIX HCTOYHHUKOB (HayyHasi U y4eOHO-Hay4Has
JUTEpaTypa, CPeCTBA MacCOBOM nH(popMmanmu, cetb IHTEpHET U Ipyrue)

IIpakTH4yeckue 3aHATHS:

Keficpl Ha aHaM3 HHPOPMALIMK O HAYYHBIX TOCTHKCHUSAX B 00JIACTH TE€HETHYECKIX
TEXHOJIOTUH, KJIETOYHOM WHKEHEPUH, MUIIEBbIX OMOTEXHOJIOIMiA. 3ammuTa Keica:
IIPEJICTaBICHNUE PE3YJIbTATOB PEIICHUs KeMCOB (BBICTYIIEHUE C NTPE3EHTAINEH )

OK-01
OK - 02
OK-04

Tema 5.2. BuorexHoJioruu B

NMPOMBIINIVICHHOCTH

OcHoBHOE COoICPKaAHUE

IlpakTHYecKkHe 3aHATHIA:

Pa3BuTne npoMbInuIeHHOW OMOTEXHOIOTHI M €€ IPUMEHEHHUE B KU3HU YEIIOBEKA, TOUCK U
aHamu3 MHPOPMALIUHU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4dHas U yueOHO-Hay4YHas JUTeparypa,
CpelcTBa MaccoBoM MHpopmaiuu, cetb aTepHeT u npyrue). Kelicel Ha ananus
UH(OPMALIMHU O Pa3BUTUHU MPOMBINIUIEHHONW OMOTEXHOIOTHH (110 rpyIam)

3amura keiica: [IpencraBienue pe3yabTaToOB pelIeHHs KEHCOB (BBICTYIJIEHUE 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

OcHoBomonaralomuM TpeOOBaHUEM K pe3ylbTaTaM OCBOCHUS OWOJIOTUM  SIBISETCS
c(OPMHPOBAHHOCTh y 00YUAIOLIMXCSl YMEHHUH HCCIIe0BaTh OMOJIOTNYECKHE OOBEKTHI, IPOLIECCH
N SBJICHUA, B YaCTHOCTU: BBIABJIATH NMPUYUHHO-CICACTBCHHBIC CBA3W MCKAY HCCICIYCMBIMH
OMOJIOTMYECKUMU OOBEKTaMM, IMPOLECCAaMU U SBICHUAMH; [JeNIaTh BBIBOABI U IPOTHO3BI Ha
OCHOBaHHUU MOJIYYCHHBIX PE3YJIbTATOB, BbIABUI'ATH THUITOTEC3HI, IMPOBEPATH ux
9KCHEPUMEHTAJIbHBIMU  CpeACTBaMH, (GOpMYJIHpysd L€ldb HCCIEJI0BaHUs, aHaJIU3HpPOBATh
MMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBOABI.

[IpakTHyeckue 3aHATHS 3aKJIIOYAIOTCS B BBINOJHEHMM CTYIEHTaMH, I0J] PYKOBOACTBOM
npenojaBaresis, KOMIUIEKca Y4YeOHbIX 3aJlaHUMl HalpaBJICHHbIX Ha YCBOGHHE Hay4yHO-
TEOPETUYECKMX OCHOB y4YyeOHOM JMCLUIUIMHBI, NPUOOPETEHHE NPAKTUYECKUX HABBIKOB
OBJIAJICHUSI METOJaMHU IPaKTHYECKOH paboThl € MPUMEHEHHMEM COBPEMEHHBIX CPEICTB
KOMIIbIOTEPHON TIpaduKy, MYJIbTUMEANA, KOMMYHHMKAIlMOHHBIX TexHoiorui. IIpakruueckue
3aHATHUS CIIOCOOCTBYIOT 0oJsiee TIyOOKOMY MOHHUMAHHIO TEOPETUYECKOTO MaTepualia y4eOHOTro
Kypca, a TaKXe pa3BUTUIO, (OPMUPOBAHMIO U CTAHOBJICHUIO pa3JIMYHBIX YpPOBHEH
COCTABIIIONINX MPO(ECCHOHATLHOW KOMIIETEHTHOCTH CTyIeHTOB. Hapsimy ¢ dopmupoBanuem
YMEHUH M HABBIKOB B IPOLIECCE NPAKTUYECKUX 3aHATUI 0000IIaI0TCs, CUCTEMATH3UPYIOTCH,
YIIYyOJIAIOTCS. ¥ KOHKPETU3UPYIOTCS TEOPETUUYECKUE 3HAHUS, BhIPAOATHIBAETCSl CIIOCOOHOCTh U
TOTOBHOCTb UCIOJIb30BATh 3TH HABBIKU HA IIPAKTUKE, PA3BUBAIOTCS UHTEUICKTYaIbHbIC YMEHUS.

[IpakTUdeckue 3aHATHS IPOBOAATCS B (hOpME MPAKTUIECKUX PadoT, 1a00paTOPHBIX paboT
U B (popMe KeHCOB Ha aHaIN3 HH(POPMALIHH.

3.1. TemaTuka u cofepKaHue MPAKTHYECKUX 3aHATH/Ta00PATOPHBIX PpadoT

IIpakTnueckoe 3ansitue / Jlaboparopuas padora 1

Tema 1.2. CTPpYKTYpPHO-PYHKIHOHATbHASI OPraHU3ALMS KJIETOK

Coneprxanue:

[TproOpereHue onbiTa IPUMEHEHNUS TEXHUKH MUKPOCKOMHPOBAHUS MPHU BBINOJIHEHUN J1a00paTOPHBIX
pabor:

JlaboparopHas pabora «CTpoeHHe KIETKH (pacTeHMsl, )KUBOTHbIE, TPUOBI) U KIJIETOYHBIE BKIIIOUEHUS
(KpaxmaJ, KapOTHHOUIBI, XJIOPOIJIACThI, XPOMOILIACTHI )>»

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. Bausinue coumagbHO-3K0JIOTHYECKNX (PAKTOPOB HA 3[I0POBbE YeJI0BEKa
Conep:xanue:
JlaGopaTopHas paboTa Ha BEIOOD:

1.  JlaGoparopnas paboTta «YMCTBEHHas pabOTOCTIOCOOHOCTHY
OBajieHre MEeTO/1aMu OIpeIeNIeHHs T0Ka3aTeNlell yMCTBEHHOM paboTOCIOCOOHOCTH, OObSICHEHHE
MOJIyYEHHBIX PE3y/IbTaTOB U (OPMYINPOBAHNE BBIBOJIOB (MMMCHbMEHHO) C UCIIOJIB30BAaHUEM HAYUHBIX
MOHATHUH, TEOPUI U 3aKOHOB

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

TEMIIEPATYPHI)»

W3ydyeHne MexaHU3MOB aJanTalli OpraHu3Ma 4ejloBeKa K HU3KUM U BHICOKHM TeMIIepaTypaM 1
00BSICHEHHUE TTOJIyUYEHHBIX PEe3YyIbTaTOB U (POPMYITUPOBAHNUE BBIBOAOB (MMIMCHMEHHO) €
WCITOJIb30BAaHNEM HAaY4YHBIX ITOHATHHI, TEOPUI U 3aKOHOB
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IIpakTyeckoe 3ansaTue / [Ipakrnueckas padora 1

Tema 1.2. CTpyKTYPHO-PYHKIIMOHAJbHASI OPraHU3ANUSA KJIETOK

Conepxanne: BupycHbie u OakTepuanbHble 3ab0oseBanus. OOIIME NPUHIMUIB HCIOIH30BAHUS
JIeKapCTBEHHBIX BemlecTB. OCOOEHHOCTHM TNpUMEHEHHs aHTHOMOTHKOB. IIpeacraBieHHe YCTHBIX
CoOOIIeHNH ¢ Tpe3eHTalMel, MOArOTOBICHHBIX IO MEPEYHIO HCTOYHUKOB, PEKOMEHIOBAaHHBIX
npernoaaBareneM

IpakTnyeckoe 3ansitue / [Ipakruyeckas padora 2

Tema 1.3. CTpyKTYpHO-QPyHKUMOHAIbHBbIE (PAKTOPHI HACIEACTBEHHOCTH

Coneprkanue:

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

IIpakTuyeckoe 3ausaTue / Ilpakrnyeckas padora 3

Tema 2.4. 3aK0OHOMEPHOCTH HACJIeJ0BAHUS

Coneprxanue:

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

IIpakTuyeckoe 3ansaTue / [lpakrnueckas padora 4

Tema 2.5. CuensieHHOe HaCJIeJOBAHUE TPU3HAKOB

Copaeprxanue:

Pemenue 3amau Ha ompeeneHHe BEPOSTHOCTH BO3HHKHOBCHHS HACJCJCTBEHHBIX MPH3HAKOB TIPU
CIIETUICHHOM HACJIeIOBAaHUH, COCTABICHUE TEHOTUITMYECKUX CXEM CKPEIINBAHUS

IIpakTyeckoe 3ansaTue / [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 / [Ipakrnyeckas padora 6

Tema 4.2. Ilonyasuus, coo011eCTBA, IKOCUCTEMbI

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 0 MEPEHOCY BCUICCTBA W DHCPIrUM B
HKOCHCTEMAaX C COCTaBIIEHHE TPOPUUECKHX IeNei U MUpamMul OMOMACChl U YHEPTUU

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 / Keiicbl Ha MOUCK M aHAJIM3 HH(OPMaLUH

Tema 5.1. BHOTEeXHOJIOI'UMH B JKM3HH KAXKIOI0

Conep:xanue:

Keiicbl Ha aHanu3 uHGOpPMAIMU O HAYYHBIX JOCTHXKEHUAX B O0JIACTU T'€HETUYECKUX TEXHOJIOTHUH,
KJIETOYHOW WHXEHEPHUM, MUIIEBBIX OMOTEXHOJIOTMM. 3amiura Keilca: MPeACTaBIICHHE pPE3yJIbTaTOB
peleHus KecoB (BBICTYIUICHUE C MTPE3EHTAIHEH )

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

Tema 5.2. BUOTeXHOJI0THMH B IPOMBINLJIEHHOCTH

Coneprxanue:

Pa3zButue mpombIlUIEHHOH OMOTEXHOJIOTHHM M €€ NMPUMEHEHUE B )KU3HU YEJIOBEKa, ITOMCK U aHAJU3
UHPOpPMALIMM W3 PA3IMYHBIX HCTOYHUKOB (HaydHas W ydeOHO-HAaydHas IUTeparypa, CpelcTBa
MaccoBoi uHpopmanuu, cetb IHTEepHEeT U Apyrue)

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

3amura keiica: [IpencraBieHue pe3ynbTaToB pellieHHs KeMCOB (BBICTYIJICHHUE C Mpe3eHTaLueil)

4. ®oHI OLIEHOYHBIX CPEICTB JUCIUTIMHBI

4.1 KoHTpOJIb M OLIEHKA PEe3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON MUCIUTLIMHBI
pacKpbIBAlOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX
KOMIIETCHIIMH 0 pa3JieiaM U TeMaM COJep)aHus Y94eOHOTO MaTepuaa.

Koa xomnerenuuu Paznen/Tema Tun oueHOYHbIX MEPONPUSITHS

OK-01 Tema1.2-1.3 [Ipomexyrounas arrtecrauus B ¢dopMme
Tema 2.5 -2.6 I QepeHIMPOBaHHOTO 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 WM aHaIu3
Tema 5.1-5.2 nH(poOpMaLU

OK - 07 Temb1 4.1 -4.5

4.2. MeToanka NpuMeHeHHsI KOHTPOJIbHO-U3MEPUTEJbHBIX MATEPHAIOB

KoHTtposb 3HaHU# 00y4aromuxcst BKI0YaeT:
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 HAOJIOICHUS 32 BBINOJHEHHEM 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-HZ}MCpHTGJ’[LHLIC MaTepuaJibl BRJIKIOYAKT:
4.2.1 OIIeHO‘leIe cpeacrea TEKymero KOHTpPoOJd mo I1MCHUIJInHE «buogorus

Texymuii KOHTpPOJIb MPOBOAATCA BO BpeMs ayJUTOPHBIX 3aHATHH 1O OHOJOrMH B
COOTBETCTBUM C y4EOHBIM IUIAHOM U paboyeil IporpaMMsl 110 BCEM pa3ziesiaM IIporpaMMmBbl.
IIpumepHbIe BONPOCHI ISl YCTHOrO onpoca 1o teme 1.2 CTpykTypHO-(yHKIHOHATbHAS
OpraHu3anus KJIeToK
Uro sBasieTcs CTPYKTYPHO-(QYHKIIMOHAJIBHOW €JTUHUIIEH BCETO KUBOTO?
UYro sBseTCS INIaBHBIM OTIMYHUEM IIPOKAPUOTUYECKON KIIETKH OT 3yKapUOTHYECKON?
HazoBure oTnnune opraHonsioB OT BKIOYEHHUMH.
Kakue napcTBa )KxMBOro OTHOCSTCS K DyKapuoTaM?
Ilepeuncnanre HeMeMOpaHHbIE OPraHOU/IBI.
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 ¢pyHKIMN B KJIETKE BBITOJHACT KICTOYHBIN 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

IIpakTuyeckass  pad6ora mo Teme 1.3. CrTpyKTypHO-QYHKUMOHAJIbHbIE  (PAKTOPBHI
HACJIeICTBEHHOCTH

Conepxanue: Pemienue 3agau Ha onpeseseHUe MOCIEN0BaTEIbHOCTH HYKJIEOTH0B, AMUHOKHCIIOT B
HOpPME U B CIIy4ae U3MEHEHUS I0CIIeN0BaTeNbHOCTH HyKiIeotnaoB JJHK.

[lenb: HaydnThCs pellaTh 3aJa4d Ha ONPEAEICHHUE MOCIIEJ0BATEIbHOCTH 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'TITAAATIHTIAATTLI. Onpenenure COCTaB 51
MIOCJIEA0BATENBHOCTh AMUHOKHUCIIOT B TIOJUIENTUIHON LIENH, 3aKOJUPOBAHHOW B 3TOM y4acTKe
reHa.

2. @parMeHT MOJIEKYJbl Oellka MUOTIIO0OWHA COJEPKUT aMUHOKUCIIOTHI, PACIIONIOXKEHHBIE B
CIENYIOLIEM TMOpSAKE: BaJUH — allaHUH — TIyTaMHHOBAas KUCIOTa — TUPO3UH — CEPUH —
rnyraMuH.  Hanmmmre  crpyktypy  ywactka wmogaekynsl  JIHK,  komupyromero 3Ty
IIOCJIEI0BATEIbHOCTh aMUHOKHUCIIOT.
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3. [Ipu cunapome DaHkoHM (HapymieHHEe 00pa30oBaHMs KOCTHOH TKaHM) y OOJBHOTO C

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, Hecyiye coOTBETCTBYIOIIME AHTHUKOAOHBI, BXOAAT B puUOOCOMY B
caenyromieM nopsanke: AAY, VAY, ALl, VYAA. Onpeagenure mociaeqoBaTeIbHOCTh
nykieotunoB JJHK, "PHK 1 aMHHOKHCTIOT B MOJIEKYJIe CHHTE3UPYEeMOro Oerka

S. VYKaxuTe U3MEHEHUs B CTPOEHUU nentuiaa, eciu B kogupytomen nenu JAHK (I'TA-T'LT-
AAA-I'TT) ryanuH u3 nonoxeHusi 1| mOMEHsJICS MECTaMH C aJICHUHOM B 8 IOJIOKEHUU.

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

7. Kakue u3meHeHHs] MPOU30UIYT B MOJEKylle Oenka, eclii B KOAMPYIOIIEM €ro y4acTKe
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:

Tpodbuyeckue nenu u cetu. OCHOBHBIE IMOKa3aTeNu HKOCHUCTEMBbI. buomacca U MPOAYKIUSL.
DKOJIOTHYECKUE TUPaMUIbl YKcell, OnomMacchl U sHepruu. [IpaBuiio mupamMuabl SHEPTUH.
Pelenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 10 TIEPEHOCY BEIIECTBA U SHEPTUU
B 9KOCHUCTEMAX C COCTaBJICHHE TPOPUUECKUX TeNeH U TUpaMu1 OMOMACCHI U SHEPTHH.

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 KaTETOPUSM OPTraHU3MOB KOCHCTEMBI OTHOCSITCS CIIEYIOLIHE
OpraHu3Mbl: Ay0, KPOKOJWII, OpEll, 3asiil, TPHO-10KACBHK, JOXKIEBOW Ye€PBb, YTKA, JIOCh, )Kupad, pax,
MSTJIMK, MypaBen

a) MPOAYLIEHTHI
0) KOHCYMEHTBI
B) peIayLEHTHI
2. CocTaBHTh LIEH TUTAHUS SKOCUCTEMBI OKEaHa U3 IIPUBEICHHBIX OPIraHU3MOB!

KPEBETKH, TPECKA, BOJIOPOCIH, TMHIBHH, CHHUI KHT, TNITAHKTOH, KaCaTKa, CeNIb/b, KaJbMap, aKyJa,
OakTepuu, TIOJIEHb, KPWIIb (KPEBETKH), YallKu (aJIb0aTpOCHl), Oesibie MeaBeaH

3. Pemmre 3anaun:

A) Onpenenure, KaKyl0 MacCy paCTeHUN COXPAHUT OT MOeIaHus T'YCEHUIIaMH 11apa CUHHUIL ITPH
BbIKapMJIMBaHUU 4 NTeH0B. Bec onHOrO NiTeHna 5 rpamma.

b) Kakas macca pacrenuil HeoOxonuma JJis CyIIECTBOBAHUS JIHCHI, MacCOi § KT, U3 KOTOPBIX
70% Boga?

B) Kakas momaas OuMolleHO3a MOXKET MPOKOPMHUTH OJHY OCOOb IOCJIEIHETO 3BE€HA 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 coctaBinsieT 300 r), ecnu macca laucsl 12 kr. CkosbKO 3aiilieB
npu 3TOM OyJeT CheJIeHO, €CIIM Macca 3aifia 3 Kr.
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1) U3 snemeHTOB coobmiecTBa (IMOJEBKA, 3€PHO 3JIaKOB, (PMIIMH, XOPEK) COCTaBbTE IHUIIEBYIO
[[eNb U Ha OCHOBAHUU MPABUJIA YKOJIOTHUYECKON MUPAMUJIBI OTIPEEIIUTE, CKOJIBKO HYKHO 3€pHAa,
4TOOBI B JIECY BBIPOC OJWH (PUIMH Macco 2,5 KT.

HpI/IMepHLIe 3aJaHus 0 KeiicaM HA MOMCK M AaHAJIN3 PIH(])OpMaIII/II/I

Keiicnl mo TemMe 5.1. BHOTEXHOJIOTHH B KH3HH KAaKI0I0

Copepxanue: Kelicel Ha aHamu3 HHpOpPMAMM O HAy4YHBIX JOCTHXKEHHUSX B o0jacTu
TeHETHUYECKUX TEXHOJOTUH, KIIETOYHON HH)KEHEPHUH, TTUIIECBBIX OMOTEXHOJIOTHH.

3amanue 1. I[Ipoananusupyiite uMHGOPMAIMIO O HAyYHBIX JOCTHXKEHHUSX B 00IacTu
ouorexnonoruil. Paccmorpute curyauuu. OTBETHI IPEICTaBbTE B BUE KEHCOB.

3agaua 1. CymecTBYIOT BIOJHE ONpeesieHHbIe TPEOOBAHUS U YCIOBUS JIJISl CO3/IaHUS U
pa3BUTHUSL OMOTEXHOJOTMYECKOIO MPOU3BOJCTBA JeKapcTBeHHbIX cpeacTs (JIC). B wactHOCTH,
3TO KacaeTcs mpoobsieMbl BBIOOpa OMOOOBEKTOB JIJIsl MacIITaOUPOBAHMSI IPOU3BOJICTBA.

NmeroTcst CyliecTBEHHBIE pPa3Muyusl MEXKIY ITUKHUM IITaMMOM U TMPOMBIIIJICHHBIM
mraMmoM. [lltamm ob6nagaer BIONHE KOHKPETHBIMU CBOMCTBaAMH MPUPOIAHOIO Xapakrepa, a
MIPOU3BOJICTBEHHBIN MPOIIECC UMEET CBOM TPeOOBaHUS K 3TOMY ImTaMMy. CyIIECTBYIOT CITIOCOOBI
BO3/ICHICTBUS Ha TUKUHN IITaMM C IIeJIbI0 YI0BIETBOPEHUS TpeboBanuii mpoussoacTsa JIC.

[Ipoananu3upyiite JaHHYIO CUTYalMIO C TOYKH 3PCHHUS:

- Ipe/ICTaBIEHUS 0 OMO0OBEKTE U ero PYHKIMSIX;

- COOTBETCTBHSI CBOWCTB TMpOAyIleHTa TpeboBaHusM mpousBoactBa JIC u mpoliiem
0e30MacHOCTH MPH paboTe MPOAYIICHTAMH;

-IIPUMEHEHUs] KOHKPETHBIX METOJ0B IpeoOpa3oBaHUsl OMOOOBEKTa ISl AAJbHEHIIEro
MCIIOJIb30BaHUS €T0 B CO3/aHUH HOBBIX MpoayneHToB JIC.

3apauya 2. Kak u3BECTHO, MPU UCIOJIb30BAHUU KIIETOYHOW WHXKCHEPUU TPHU CO3JIaHUU
HOBBIX MPOJYIIEHTOB IIHUPOKO MPUMEHSIOT METOJIWKY TMPOTO-TUIACTUPOBAHMS (MONydeHUs
MPOTOIJIACTOB) KaK MPOIECC KOHCTPYKIIMHA TUOPUIIHBIX CTPYKTYP.

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

- CXeMy MOJIyYeHUs TPOTOIIACTOB U THOPUAHBIX CTPYKTYP;

- YCJIOBHSI COXpaHEHUs MPOTOILJIACTOB,;

- KOHEYHBIE 1IeJIU, JOCTUTaeMbIe C TOMOIIBIO TPOAYKTOB THOPHUIHOMN MPUPOIBL.

3apaua 3. B coBpemenHoil OuorexHonoruu mnpu cozganuu JIC ocoboe wmecto
OTBOJIUTCSI TEHHOW WH)KEHEPUHU, CYThb TEXHOJOTUM KOTOPOH 3aKIHOYAETCs B HMCKYCCTBEHHOM
coemMHeHUU oOTAenbHbIX ¢parmentoB JHK in vitro ¢ mocnenyronmM —BBEIACHUEM
uzomupoBanHoi JIHK B XKUBYIO KJIETKY C IENbI0 MOMy4eHUS PEKOMOWHAHTHBIX OenkoB. Jlis
OCYIIECTBIIEHUS DJTOT0 HEOOXOAWMBI OMNpPEAENEHHbIE YCIOBUS, HAJIWYHWE TPAHCIIOPTHOTO
ycrpoiictBa ans BHecenws JIHK B kiIeTky mOpoayleHTa, HCMHOJIb30BaHUE (PEPMEHTOB IS
BKJIFOYCHHUS HOBOTO TeHa. ['€HHas WHXKEHEepUs ONEPUPYET TAaKUMHU TOHSITHAMH, KaK BEKTOD,
PECTpUKTA3bl, JIMIIKUC KOHIBI, camT y3HaBaHus, JMraibl, 'c¢H-MapKeEp, KOMICTCHTHOCTb KIJICTKH,
DK30H, HHTPOH.
C npezacTaBiIeHHBIX OOIIMX MMO3UIMH TI0 TEHHON MHXEHEPHH CPOPMYIUPYITE KOHKPETHBIE YCIOBHS:
— pacmmdpyiTe OHATHE «BEKTOP)» U IyTH €T0 BBEICHUS B KIIETKY;
npeIoKuTe (hepPMEHTHI, padOTaIOIINE B 3TOW CUTYAIINH;
— TPEIOKUTE TEXHUKY TeHHO-MHKEHEPHOTO SKCIIEPUMEHTA (CTaIuN);
— cpaBHuTe nporiecc oopazoBanus 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 BI/II[OCHCLII/I(I)I/I‘IHOCTB. Onu Hapa6aTbIBa}0TC$I KaK JICKApCTBCHHBIC
Cpe/ICTBa IyTeM MHKPOOHOJIOTHYECKOTO CHHTe3a. [lonydeHne peKOMOWHAHTHBIX OCITKOB YeJIOBEKa
pemraeT npodiaeMy AedUIHMTA ChIPhS, TAK KaK U3 YEIOBEYSCKUX TKAaHEH B MPOMBIIIICHHOM MaciTabe
HoJIy4aTh UX HEeBO3MOXHO. Ha 1mepBoM MecTe 1mo 00bheMy MPOHM3BOJCTBA M CTOMMOCTH IPOAYKIIHU
PEKOMOMHAHTHOTO OeJKa KaK JICKAPCTBEHHOTO CPEICTBA HAXOIUTCS XOPOIIO H3BECTHBIH TOPMOH —
WHCYJIMH, KOHTPOJHPYIOIIMH YPOBEHb TIIOKO3BI B KPOBU. Pa0OTHI O T'€HHO-MHXEHEPHOMY
IMMOJIYUYCHHUIO MHCYJIMHA YCJIOBCKA HAYAJIMCh B 70-¢ roasl MpomujIoro CTOJICTUA.
B naHHO# cuTyaluyd NpoOKOMMEHTUPYHITE:
-9Talbl Pa3BUTUA TCXHOJIOTHUH IMOJIYUCHUS YCJIOBCKA,
- CXEMY IMOJTYUYCHUS TCHHO-MHXKCHCPHOI'0 YCJIOBCYCCKOI'0 MHCYJIMHA.

Bamaua 5. Caxapnblii nuaber — 3T0 3aboineBaHre OOMEHa BEIIECTB, MPH KOTOPOM B
OpraHM3Me HE XBaTaeT MHCYJIMHA, & B KPOBU IOBBIIIACTCS cojepkanue caxapa. CouepkaHue
caxapa B KpOBH HEOOXOAMMO MJii HOPMalbHOrO (DYHKUMOHHPOBAHUS KiIeTOK. WHCynuH,
KOTOPBI BBIPAOATHIBACT IMOKEIYJOUHAS Kelle3a, 00ecleynBacT MPOHNKHOBCHHUE TITFOKO3BI B
KJIETKA, HO WHOTJAa MPOUCXOAUT cOOil BBIPAOOTKM WHCYIMHA M KJIETKAa HE TOJIy4yaeT
HEOOXOUMOTr0 MUTAHUS, a caxap HAKAIUIMBAaeTCS B KPOBH. DTO MPUBOJUT K BO3HUKHOBEHUIO
caxapHoro auabera pa3HbIX THIIOB, OJUH W3 KOTOPBIX SIBISIETCS WHCYJIMHO3aBHUCHMBIM. [Ipu
TaKOM THIIE caxapHOro jamadera 3a00JICBIIMI JIOJDKEH BCIO JKM3Hb BBOJUTH Ce0C MHBEKIIUU
UHCYJIMHA.

[To nmanubiM cratuctukd, B 2014 r. KosmuecTBO OOJIBHBIX caxapHbIM TUAOETOB B
Poccuiickoii ¢denepanuu coctaBuino 387 MiaH uenoBek. [Io HeKOTOphIM NaHHBIM 3Ta LUdpa
KaXKIbli Tof yBenuuuBaercs Ha 5%.

[ToaroroBsTe YCTHOE COOOIIEHUE C MMPE3eHTaIMEl, B KOTOPOM HEOOXOAUMO OTPa3UTh:

1. CaxapHbIii Ta0beT — MPUINHBI, CAMITTOMBI, ITHATHOCTHUKA U JICUCHUE;

2. PacmpocTpaHeHHOCTh caxapHOro Auadera Cpeau HaceleHHUs CBOETO pEerhuoHa 3a
MOCJICAHUE TPH T0Ja, TPOAHATM3UPOBAB HAYYHBIC MyOJUKAIMA U CTATHCTUYCCKYIO OTYETHOCTH
(B ToM uncie oTdeTsl ['ocymapcTBEHHOTO peecTpa caxapHoro quabera);

3. PacnpocTpaneHHOCTh caxapHoro auabera cpeau HaceneHus Poccuiickoit deneparuun
3a TIOCTEAHME TPU ToJa, NPOAHAIM3UPOBAB HAy4YHbIE MYONHUKAIMKM W CTATHCTUYECKYIO
OTYETHOCTH (B TOM UHCIIe OTYETHI ['0Cy1apCTBEHHOTO peecTpa caxapHoro nquadeTa);

4. IpennonaraemMple MPUYNHBI U3MEHEHHs 3a00JIEBAEMOCTH CaXapHbIM JUa0eTOM U HX
000CHOBaHHE;

5. Bo3aMoskHbIE TPOPUITAKTHUECKHE MEPOTIPHUSITHS,

4. MeTo/Tbl MOTYy9YCHHS NHCYJINHA,;

5. Otpaszure >TUYECKHE ACTEKTHl HCIONb30BAHUS OMOTEXHOJOTUH TMPHU MPOU3BOJICTBE
WHCYJIMHA.
3ananue 2 [IpencraBpTe 3alIUTy KEHCOB MO TaHHBIM 33/1a4aM TIPH TOMOIIH MPe3eHTaIui
Jlnst co3manmst KaueCTBEHHOM MTPE3EHTAIMA HEOOXOUMO COOTI0ATh Psii TPEOOBaHMIA:

Ob6uue 1. TIpe3eHTanus J0DKHA HAYMHATHCS C TUTYJIBHOTO ciaija, I/ie yKa3bIBaeTcs

TpeOoBaHUS TeMma, CBeJIeHus1 00 aBTOpe U T.II.

2. Ha cnaiinax HeoOX0AMMO pa3MenaTh TOJBKO TE3HChI, KIIOUYEBbIE CI0BA,

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

Hcnonb30BaTh €IMHBINA CTUIb O(OPMIICHHS.

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

w

[pudTtser 1. Cnegyer wuCHoib30BaTh CTaHAAPTHBIE, MIMPOKO PaCHPOCTpaHEHHBIE
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mpudThl, Takue Kak Arial, Tahoma, Verdana, Times New Roman, Calibri u

Aap.;

2. Pasmep mpudra s 3aroJioBKOB — He MeHee 24, g MHGOpMAIUU HE
meHee 18.

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

4. Jlns BeyieneHuss WHGOPMAIMU CIIEIYeT HCIIOJIb30BaTh >KUPHBIA mpudr,
KYPCHB WJIU TIOJYCPKUBAHHUE.
5. He 3moynoTpe6saTh NponucHbIME OyKBaMH.

®on 1. JKenarenpHo MCIIOIB30BaTh OJHOTOHHBIN (POH HESIPKUX NACTEIbHBIX TOHOB.
2. Jlnsa ¢poHa NpeArnouTUTENbHBI X0JIOIHbIE TOHA.

Hcnons3oBanue | 1. Ha ogHOoM crnaiiie pekoMeHIyeTcs HCIOJIb30BaTh He Oosiee 3-X I[BETOB:
IBETA onuH Aiist (hOHA, OJIMH JJIS 3ar0JIOBKA, OJIUH JIJISt TEKCTA.
2. Jlns poHa U TeKCTa MCTOJIb30BaTh KOHTPACTHBIC I[BETA.

[IpencraBnenue | 1. PekoMenayeTcs UCNONb30BaTh KOPOTKHUE CIOBA U MPENTIOKEHUS.
uH(popMauu 2. MuHUMH3HPOBATH KOJIMYECTBO MPEJIOTOB, HAPEUUH, MpUIaraTesIbHbIX.

3. 3aronoBKH OJHKHBI IPUBIIEKATh BHUMAHHUE ayUTOPHU.
O6bem He crout 3amoiHsTh OAMH CHAWJ 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
aHanu3 WHQOpPMAIMK M3 Pa3UYHBIX HMCTOYHUKOB (Hay4yHas M y4eOHO-Hay4yHas JUTEparypa,
CpelcTBa MaccoBOM MHpopMaIu, ceTb UHTepHET U Ipyrue)
Keiicel Ha aHanu3 HHPOPMALIMH O Pa3BUTHH MTPOMBINIIICHHONW OMOTEXHOIOTHH (TI0 TpyIIIam)
3amuTa keiica: [IpeacraBnenue pe3ynbTaToB pelIeHUs] KeHCOB (BBICTYIUICHHE C TIPEe3eHTalnel )
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 MIPe3eHTaluen

IIpumepHbIe 3a1aHMA 110 JIA00PATOPHBIM padoTam

JlaboparopHas pabota no Teme 1.2. CTpyKkTypHO-(QYHKIIMOHATbHAS OPraHU3alns KIETOK.
Conepxkanne: «CTpoeHue KIETKH (pacTeHUs, >KUBOTHBIC, TPHUOBI) W KIETOYHBIC
BKIIOUEHUS (KpaxMall, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )
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[lenb: pas3ninyaTh CYIIECTBEHHBIC INPU3HAKH CTPOCHHS KJIETOK OPraHU3MOB Pa3HBIX
HapcTB KUBOM mpupoabl. [IpoBoauTs HaOMIOAEHUE KIETOYHBIX CTPYKTYP M MX HU3MEHEHHU C

TIOMOIIBI0 MHUKPOCKOTIIA.
OO6opynoBaHUE U PEAKTUBBI:

OG6opyoBaHue U nocyaa

Marepuasl U peaKTUBbI

1. Mukpockonbl

1.Bona

2. IlpenMeTHbIE U TOKPOBHBIE CTEKJIA

2. Pa3BeieHHBIE B BOJIE IPOXKIKHU

3. CTeKIIHHbBIE NAJIOUKHU

3. JIyk penyatbiii

4. Crakaubl

5. ®unpTpoBasibHAsg Oymara (canderka)

6. CTepuJIbHBIN HIMATENh

Xox pabdoThI:

1.Bompocsr 17151 AoIycKa K J1abopaTopHOM padoTe.

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

2. IlpoBenenue paboTHI

AJTOpPUTM MIPOBEJICHUS] 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 si1p0, Bakyosin, 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 CTEKIIHHOM NAJIOYKOH KaIlJTo
pacTBopa ¢ JpoxrKaMu Ha MPEIMETHOE
CTEKIIO;

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

3apucyiite HECKOJIBKO KIIETOK, CAeIanTe
MOOINCH.
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3.2. HakpbITh €€ TOKPOBHBIM CTEKIOM. Eciiu
€CThb U3JIUILIKH KUJKOCTH, YJAIUTE €€ C
MOMOIIBIO (PUIBTPOBAIBHON Oymaru
(canderkn);

3.3. PaccmoTpeTs mpemnapar mnoj
MHUKPOCKOIIOM

3. 3amonHUTE TAOIUILY:

[Ipu3naku Knerku
Pactutenbubie JKuBoTHbIE I'puGHbIC
Kiierounas 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 YIIIEBOAUCTBIX Tel,
TJIaBHBIM MOMEHTOM KOTOPOTO SIBIIIETCS OOMEH BEIECTB C OKpY’Karomie cpenoit; b) cmocoOHOCTH
nepeaaBaTh CBOM MPU3HAKU CIEAYIOUIMM IMOKOJeHUsAM; B) mocTosHHOE mpuoOpeTeHre OpraHu3MoM
HOBBIX NPU3HAKOB M CBOWCTB; [) cmoco0 cyiiecTBOBaHUS OENKOBBIX TeJd, TIJIaBHBIM MOMEHTOM
KOTOPOTO SIBJII€TCS 0OMEH BEIIECTB C OKPYXKAIOIIeH cpeoit
2. JIns KaKkoro LapcTBa XHUBOTO XapakTepeH xemocuHTe3: A) O6akrepun; b) xuBotHble; B) Bupycsr; I')
pactenus; /1) rpuost
3. Opra”Houa, B KOTOPOM MpOTEKaeT IOATOTOBUTEIbHBIM 3Tall 3SHEpreTuyeckoro oOmeHa: A)
KJIeTOYHBIN 1eHTp; b) Mutoxonnpuu; B) muzocomsr; ') OIIC; 1) Mezocombl
4. Ilponecc nepeBona nociuenoBareabHocT HykiaeotnoB ”PHK B nmocnenoBaTeIbHOCTh aMUHOKHUCIIOT
Oenka - 3T0: A) Tpanckpunuus; b) pernukanus; B) uasepcus; I') Tpancnsanus
5. HeopranmueckuMu BelIECTBAMM KIJIETKU SBISAIOTCS: A) OelKM M MUHepajibHble conu; b) Oenkw,
JKUPBI U yraeBoabl; B) Boga u Munepanbhble cony; [') HykinenHoBble kucnotsl; J[) Bona u AT®
6. Yuacrok JIHK, Hecymuii nHpopmMaIuio o NepBU4YHOM CTPYKTYpe OJIHOTO Oernka, - 3TO:
A) renotun; b) ren; B) tpumner; I') penorumn.
7. Monomepom PHK siBnsiercsi: A) nykneotun, b) amunokucnora, B) monucaxapun, I') nezoxcupubosa
8. Kakoe u3 mepeunciaeHHbIX YTBEpKIEHHUH siBisieTca BepHbIM: A) Bupycsl — 310 mpokapuotsl; b)
Bupycel MOryT nmepeHOCHTh TeHBl MEX]ly KJIeTKaMH opraHu3mon; B) Bupycsl Bo30yauTenu omacHbIX
3aboneBaHuii: TyOepkysesa, xonepsl, dyMbl; [') Bee Bupycol cocrosar uz monekynsl JIHK u GenxoBoit
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 0Opaszyercs: A) yraekuciblii ra3, b) AT®, B) ritoko3a,
I') 6emok
12. Kakoii u3 npuBefeHHBIX mnporeccoB HE Oyner sBIATBHCS MpUMeEpoOM IJIaCTHYECKOTO oOMeHa: A)
riukonus; b) pernkanus; B) tpanckpunuus; I') porocunTes
13. Ckonpko mojekyn AT® OyaeT CHHTE3UMPOBAHO B PACTHUTENIBHBIX KJIETKaX IPH CIHUPTOBOM
OposkeHnu (pparMeHTa MOJICKYJIBI Kpaxmaa, cocrosiiero u3 90 monekyn rirokoss? A) 3420; b) 3240;
B) 180; ") 0
14. ®parment JJHK wnmeer cinepyromyro nocienoBatenbHOCTh Hykiaeorugos: THITTTTAALTT.
Omnpenenure mocinea0BaTeIbHOCT, AMUHOKHUCIIOT B Oenke: A) HHC-TIPO-U30-acil. Kuciora; b) tpe-riu-
riry.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) akkyMynupyIoT SHEPTHUIO B KIIETKE
B) coctout u3 aByx neneu
I') siBIIIETCSI IMOTTUMEPOM 2. AT®
J1) XpaHuT HaACJIEICTBEHHYIO HH(OPMAITHIO
E) umeer B cocrae pubo3y
3anummre B TaOIUIy BBIOpaHHBIC IIU(PBI IO COOTBETCTBYIOIIMMHU OYKBaMHU
OtBer:

A b B r | E

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

1.Ilponiecc WMHAMBHUIYaNbHOTO pa3BUTUS OpraHu3Ma — 3TO: A) oHToreHe3, b) duiorenes, B)
raMmeroreses, I') mapreHoreHes

2. MUKpO3BOJIIOIMST — 3TO: A) 5BOJIIOLUS MUKPOOPraHM3MOB, b) sBomtonus OuoreoneHos3os, B)
HE3HAUWTENIbHBIC DBOJIIOIIMOHHBIE W3MEHEHHs, HE TPUBOIAIIME K BHI000pa3oBaHuio, I)
ABOJIIOIIMOHHBIC H3MEHEHUS B TOMYIISAIUSAX, TPUBOASAIINE K BU000pa30BaHUIO

3.PenytieHTs! B mporiecce KpyroBopoTa BeHiecTB B Onocdepe: A) CO3MAIOT OpraHUYECKHEe BEIIeCTBA M3
MUHEpalbHBIX; b) pasmararoT opraHmdeckwe BemecTBa J0 MUHEpalIbHBIX; B) pasmarator
MUHEpaJIbHBIC BEIIECTBA; [') MOTPeOIISIFOT TOTOBBIE OPraHUYECKHE BEIIECTBA

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

5. AGuotnueckuMu (akTopaMu SBIAIOTCS: A) TeMIeparypa, COCTaB BO3/1yXa U IOYBBI, peibed, cBeT
BJIQXHOCTh, B) pacTeHus, >XMBOTHBbIE, IpuObl, BUpYChl, B) ocymeHnue 06050T, BbIpyOKa JiecoB,
CTPOUTENBCTBO J0poT, I') cMMOM03, KOHKYPEHIINS, XUIIIHUYECTBO, MApa3UuTU3M

6. CKOJIBKO TIOJHOIICHHBIX SHUIEKIETOK 00pa3yloTcsi NMpH OBOT'€HE3e M3 OJHOW MEePBUYHOM MOJIOBOM
kietku: A) 1; B) 2; B) 4; I') 3aBucut ot ycinoBuii okpy»Karoleit cpeibl

7.Kakas u3 npencTaBleHHBIX CXEM, COOTBETCTBYET (uiieTHUeCKOMY 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) koHkypenums, B) mporokxooneparms, I)
MYTYaJIH3M.

9.Kak HaspIBaeTCsl CIlydailHOE HCHANMPABICHHOEC W3MECHEHHME 4YacTOT ayUieied W TeHOTUIIOB B
nonysanusx? A) MyranmonHas u3mMeHYMBOCTh; b) [lonmynsmuonnsie BoaHsr, B) Jpeiid renos; I')
Nzonsanusa

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

11. YBenuueHue Macchl Tella y JOMAITHUX KUBOTHBIX ITPU U3MEHEHUH PaIliOHA TUTAHUS OTHOCAT K
n3MeHInBOCTH: A) ['enotunmueckoii; b) Kom6unatusroii; B) Myranmonnoii; I') deHoTHIHYECKOM

12. Oco6s ¢ renotuniom AABB naet rametsl: A) AB, AB, aB, aB; b) AA, Bg; 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) Bo3HUKHOBEHME 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 Xjgopoduinia y TOBUIUKU
A b B r | A E

4.2.2 OueHOYHbIE CPEACTBA MPOMEXKYTOUHOH ATTeCTAIMM MO JHCHUILIHHE
«buogorusa»

[IpoMexyTouHast aTTecTaus M0 IUCIHUIUIMHE «BHOJIOTUsD MPOBOIUTCS B BUJEC HTOTOBOM
KOHTPOJIbHOIT padoThl. KoHTponbHas paborta BkiItouaeT 15 3aganuii ¢ IByMsI TUTIAMU 3a/IaHU:
1) TecToBbIe 3aMaHus 2) 3a1a49n

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

1. OpraHoujsi, KOTOpBIM OTBEYaeT 3a BBIPAOOTKY OHHEPrMM B KiIETKe: A) ammapar
["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 3Hau€HUE MOATOTOBUTENBHOIO JTama >SHEPreTH4Yeckoro obOMeHa
3aKioyaercss B: A) oOpa3oBaHMM Kpaxmaja M3 MOJEKYyl1 IJIOKO3bl; Bb) MOTHOM OKHCIIEeHHH
OpraHMYECKUX BEIECTB /0 HEOpPraHMYecKHux; B) paciuernieHuH MOJIMMEPOB 10 MOHOMEpOB; I)
pacmajie MOHOMEPOB J0 IPOMEXYTOUHBIX TPOJYKTOB

4. ['omonoruyHsle  XpoMOCOMBI ~ Ojarojmaps KpOCCMHTOBEpY B  XoJe  Meio3a:

A) yaBauBatorcsi, b) paBHOMepHO pacnpenenstores, B) oOMeHnBatoTcs reHeTHuecKkoi 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 GeHOTUIINYECKOH 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) BO3HHKIA HEOJHOKPATHO U3 HEXUBOIO
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) penykius opraHoB 3peHus y KpoTa, I') mosiBieHrue poro y KOpoBbl

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) Bupycer, B) rpu6st, ') numaitauku

12. Cxonpko monekyn AT® obpasyeTcst B pe3yiabTaTe MOJHOTO OKUCIeHHs 14 MoJexyn
rmoko3sl: A) 7, b) 28, B) 532, ) 504

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

OpraHMYecKHe BEIeCTBa U3 MUHEpalbHbIX; b) paznaraloT opraHMyeckue BelecTa 10 MUHEPAIbHBIX;
B) pasnaratotr MmuHepanbHbIe BemecTBa; [') MOTpeOIsioT TOTOBbIE OPTaHUYECKUE BEIECTBA

14. 3HadyeHue COLMaNbHBIX (PAaKTOPOB B aHTponoreHnese packpsul: A) Jlamapk, b) Jlunuei,
B) dapsumn, I') Ourensc

15. Pemnre 3amauy, ucnons3ys Tabnuiy reHermdeckoro koga: ®parment JIHK umeer
1 (213%{0113% ) MOCIEI0BATEIBHOCTh HYKJIEOTH/IOB: TOITTTTAALTT. Ornpenenure
M0CJIEI0BATEIbHOCTh AMUHOKHCIIOT B Oenke U nocienoBarenbHocTh TPHK, Bxoasmmx B pudocomy
JUISl CHHTE3a JJAaHHOTO yJacTka Oerka.

16. Pemnte reHermueckyro 3anady (pemieHue oOs3aTenbHO): ['eH 4YepHO#l oOkpacku
MOPCKOM CBUHKHM JTOMHUHHMPYET HaJ T€HOM pbDKel okpacku. Ompenenure cKoiabKo (B %) MOTOMKOB,
HOJYYHMBIIUXCS B pe3yJbTaTe CKPEIIMBAaHUS YEPHOTO TOMO3UIOTHOTO CaMlla M PbDKEH caMKH, OyayT
UMETh PBDKYIO OKPAcKy.

Kpurepun u nokasareju OueHUBAHUSA
JlJ1s1 TeKy1ero KOHTpoJIs

Ouenka | ®opma Kpurepun ouenuBanuss | Iloka3aresn oueHuBaHus
KOHTPOJISI

«5» YCTHBIA OTBET MOJHOTAa W TPABUIBLHOCTH | OTBET MOJIHBIA U MPABUIILHBIA 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 | MOCJIEIOBATEIbHOCTH, MPU 3TOM
IrPaMOTHOCTh PEYH. JIOTTYIII€HbI JIBE-TpHU
HECYIIECTBEHHBIC OIINOKH,
UCIpaBJIEHHbIE MO TPEOOBAHUIO
YUUTEIIA.
«3» YCTHBIN OTBET MOJIHOTa M TPaBWJIBHOCTH | OTBET MOJHBIA, 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 ~ M3YyYEHHOro | y4eOHOro 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

TIpEeno/IaBaTeis.

«3» MpaKkTUYecKast MOJIHOTA U IPAaBUJIBHOCTh | 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 JaXe 1O

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.
Kputepun onieHHBaHMsI YCTHOT'O COOOILIEHHUS:

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 MaTepuana
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 TOHNMAaHNE
TEeMaTHKH
UCCIICIOBaHHUSI, HO
HE SICHBI JICTaIH

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

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 Marepuaia [Ipe3eHTaluu, He [Ipe3eHTallNY, YETKYIO0 HH(OpMAIIHIO,

OTHOCHUTHCA K TEME

OTHOCHUTCSA K TEME,
HO HEAOCTATOYHO
IIOJIHO pAaCKpPbIBAIOT
€€ 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
MMPHUMCHCHBI BEPHO

B IIpE3CHTAllN
OTCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTb U
OPUTHHATILHOCTh
MOCTPOEHUS

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

Hpe3eHTalus
IIOCTPOEHA 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
OaJuTBl 32 BBIMIOJIHEHUE BCEX 3aaHuii cyMMUpYIoTcs. CyMMapHBIH 62l MEPEBOAUTCS B OTMETKY
M0 NATHOAIITFHON LIKaje ¢ y4ETOM PEeKOMEHIyeMOM Kbl IIepeBoa:

Ounenka | @opmMa KOHTPOJIA Kpurepuu oneHuBanust IMoka3arenu
OIleHUBAHUS

«S» KonTponbHas padbota MPaBIWIBHOCTH OTBETA 17-20 6amn

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

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

«2» KonTponpHas pabora MPaBUJILHOCTb OTBETA 11 GanyoB M MEHEE

5.YCJIOBUS PEAJIMZALIMU ITPOTI'PAMMBI IUCHUITTIMHBI

5.1. lnsa peanu3anuu NporpaMmsbl y4eOHOM TUCHMILIMHBI JOJDKHBI OBITh MPEAYyCMOTPEHBI
CJIEAYIOLIME CIELMAIbHbIE TOMELICHUS:

Kabuner «buosnorum», ocHaiieHHbIH 000pynoBaHHEM: MeOenb, JOCKa, MeJl, HarjsiHble
nocoOust (KOMIUIEKTHl Y4eOHBIX TaOJMI], TUIAKaTOB), TEXHUYECKUMHU CPEICTBAMHU OOYUEHUS:
KOMIIBIOTEP C YCTPOHCTBAMM BOCHPOM3BEACHUS 3BYKa, MPHUHTEP, MYJIbTUMEIUA-TIPOCKTOP C
HKPAHOM, YKa3Ka-IPEe3eHTEp JUIsl IPE3CHTALMI.

JlaGopatopusi, OCHallleHHas OOOpYJOBaHUEM MJis NPOBEACHMS 3aHATHI: MHUKPOCKOIIbI,
CEKyHJIOMEp, TOHOMETP, J1abopaTopHas nocyaa (IpoOUpKH, MOACTABKU ISl IPOOUPOK, MTUHIETHI,
IECOK, CTYNKHM C MECTHKaMH, IPEIMETHble U IOKPOBHBIE CTEKJIA, CTEKJISHHbIEC MaT0YKH,
npenapoBalibHbIE UTJIBI, (QUIBTpOBaJbHAs Oymara (cayneTku), CTakaHbl) THIEPTOHUYECKUN
pacTBOp xyopuaa Hatpus, 3%-HbIil pacTBOp MEPOKCHAA BOAOPOAA, pacTBOp Hojaa B HoaucTom
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 (DOHA 0Opa3oBaTeIbHOW OpraHU3aluu
YKOMIUIEKTOBAaH NEYaTHBIMH W/WJIM 3JEKTPOHHBIE 00pa3oBaTelbHble M WH(POPMALMOHHBIE
pecypchl, peKOMEHJOBAHHBIE JUIsl UCIOJIB30BaHUS B 00pa3oBaTeIbHOM IIpOLECCE, HE CTapuie
ISITH JIET C MOMEHTA U3JaHMUsL.

6.1. OcHOBHBIE IEYaTHLIE U IJICKTPOHHBLIC 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. JlomoJTHUTEIbHbI€ HCTOYHUKH
1. bproxanp, ®. ®. IlpombineHHass skonorus: ydeOHuk / @. @. bproxans, M. B.

I'padpxuna, E. E. CnobuskoBa. — 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. — Mocksa: 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. ba3oBwiii ypoBeHb. llpaktukym: ydeOHOE mmocoOue,
pazpaboTaHHOEe B KOMIUIEKTE C YYEOHHKOM Juisi 0Opa3oBaTeNbHBIX OPTaHU3AINA,
peam3yromux  0o0pa3oBaTelbHBIC  MPOTPAMMBI  CPEIHETO  MPOQPECCHOHATBHOTO
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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