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1.0BIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI TV CIHUILIVHBI

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

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

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 komnemenuyuu
KomMnemeHyuu
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 TEXHOJOTMH JUIS  BBIIOJMHEHUS  3aj1ad
po(heCCUOHATIBHON IeATENbHOCTH

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

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

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

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

3agauu:

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

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

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

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

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

6) cdhopmupoBaTh TMOHHMAHHE 3HAYUMOCTH JIOCTMDKCHHH OHMOJOTHYECKONW HAyKu U
TEXHOJIOTHI B MPAKTHUUYECKON NEATEIHHOCTH YENOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.
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1.3 Ilnanupyembie pe3yJibTaThbl OCBOEHHsI 00Ie00pa30BaTeJbHOI JHCHMILIMHBI B
coorBercTBuu ¢ Proc COO
OO0mme (IMYHOCTHBIE H MeTANPeAMeTHbIE) Pe3yIbTAThI 00y4eHHUsI:

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;

- BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHMBATH COOTBETCTBUE pE3YJIbTATOB IEIISM,
OLICHUBATh PUCKH MOCIIEICTBUI IESTEILHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIILICHUE ITPH PELICHUH )KU3HEHHBIX TPOOIeM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

- BIaJCTh HaBBIKAMH Y4eOHO-MCCIIEIOBATENBCKOH M IPOSKTHOH JESATEIbHOCTH, 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 TOIYUYECHHBIC 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 UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

- 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 pPa3BUTHS
HayKd M OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JHAIOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJHUKYIBTYPHOM MHUDE;

- COBEpPIICHCTBOBAHHE SI3BIKOBOM W UYUTATENHCKOH KYIBTYphl KaK CpEICTBa B3aMMOICHUCTBUS
MEXY JIIOJIbMHU U ITO3HAHUS MUPA,

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

OsJiaieHne YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

B) paboTta ¢ uHpopmarmei:

- BJIaJICTh HaBBIKAMU IOJTydeHHsI MHGOPMAIIMN W3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIHHO
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
ayJIUTOPUH, BBIOUPAs ONTUMANIbHYIO (JOPMY MPEACTABICHUS U BU3yalu3alluu;

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

- WCIIOJIb30BaTh CPelCTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUH
KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3allMOHHBIX 3a/ad ¢ cOOJI0JieHHeM TpeOoBaHU
HPrOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PECypcocOepekeHus, MIPABOBBIX U ITUYECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

- BJIQIETh HABBIKAMU PACIIO3HABAHMS U 3aIUTHl HHPOPMALUU, HHPOPMAITMOHHON 0€30MacHOCTH
JUYHOCTH

- FOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH ¥ CAMOOIIPEAEIIEHUIO;

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

0) coBMeCTHasl I€SITEIILHOCT:

- IOHUMATh U UCIOJIL30BaTh IPEUMYILIECTBA KOMaHAHON ¥ UHIUBUYaTbHOU PabOTHI;

- IPUHUMATh L€ COBMECTHOH AESITEIbHOCTH, OPraHM30BbIBaTh U KOOPAMHHUPOBATH JAECUCTBUS
0 €€ JOCTUKEHUIO: COCTaBJIATh IUIaH ACHCTBUM, pacHpelnessiTh poJId C YYETOM MHEHUH
YYaCTHHUKOB O0OCYXJIaTh pPE3yJIbTaThl COBMECTHOM PaboOTHI,

- 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 NHUITUATHBHBIM

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 YeIOBEKa

B o6Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

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

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

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

- YMEHHE POTHO3UPOBATh HEOIArONPHUSATHBIE SKOJOTHYECKHIE MOCIEACTBUS MPEIITPUHUMAEMBIX
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 OWOJIOTHH B CHCTEME HAyYHOTO 3HAHUS;
(YHKITMOHATBLHOW TPAMOTHOCTH YeJIOBEKa JUISl PEIICHUS KU3HEHHBIX TIPOOJIeM;
- chOpPMUPOBAHHOCTh ~ yYMEHHS  pPACKpbIBaTh  COJIEpP)KaHWE  OCHOBOIIOJIATAFOIINX
OMOJIOTUYECKMX TEPMUHOB W TIOHSATHHA: >XWU3Hb, KJETKA, TKaHb, OPTaH, OPTaHW3M, 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, HW3MEHUYMBOCTb, SHEPro3aBUCUMOCTh, POCT M pa3BUTHUE, YpPOBHEBas
OpraHu3anus;

— cOPMHPOBAHHOCTH ~ yYMEHHUS  DPAaCKpbIBaTh  COAEpP)KaHUE  OCHOBOIOJATAIOIIUX
OMOJIOTMYECKUX TEOPHUM U TUMOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXO0KICHUS )KU3HU U YEJIOBEKa;

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

— NpuOOpeTeHHe OmbITa MPUMEHEHHUS OCHOBHBIX METOJOB HAydyHOTO IO3HAHWUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIIECCOB U SBIICHUIA;
OpraHHU3aIH U MPOBEACHUS OMOIOTUYECKOTO IKCIIEPUMEHTA, BHIABUKCHUS TUTIOTE3, BBISBICHUS
3aBUCUMOCTH MEX]Yy HCCIEAyeMbIMU BEITUYMHAMHU, OOBSICHEHUS TMOJYUYCHHBIX 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,
OHMOreoleHO30B U JIKOCHCTEM; OCOOEHHOCTH IMPOIECCOB OOMEHa BEIIECTB U IPEBPALICHUS
DHEPTUU B KJIETKE, (POTOCHHTE3a, IIACTUYECKOTO M HHEPreTHYEeCKOr0 OOMEHa, XEMOCHHTE3a,
MHUTO33, M€i103a, OIUIOJOTBOPEHHUS, PA3BUTHUA U PA3MHOMKEHUS, WHAMBUAYAIBHOTO Pa3BUTHUS
opranu3Ma  (OHTOTeHe3a), OOpbOBI 32  CYIIECTBOBaHME, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus, MIPUCIIOCOOICHHOCTH OPraHU3MOB K cpejie 0OUTaHusl, BIUSHUS KOMIOHEHTOB
HKOCUCTEM, AaHTPOIIOT€HHBIX W3MEHEHMH B JKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U MpeBpalleHe SHepruu B buocdepe;

— cOPMHPOBAHHOCT, ~ yMEHHUSI  peIIaTh  OWOJIOTMYECKHE  3aJadd,  COCTaBIAThH
TEHOTHUITMYECKUE CXEMbl CKPEUIMBAaHUS [UJIi pPa3HBIX THUIOB HACJIEIOBAaHUS TMPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMbI TIEPEHOCA BEUIECTB M SHEPTUU B dKocHcTeMax (IeMH MUTaHus,
MUIIEBbIE CETH) ;

— c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKU OIEHHBATh HHQPOPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaNMU, HAYYHO-TIOMYJISIPHBIE MaTepuaibl); HHTEPIPETUPOBATH ATHUYECKUE
ACTMEKThl COBPEMEHHBIX MCCIIEIOBAaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIIOTHH; pacCMaTpUBATh
r100aMbHBIE DKOJIOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3UIINIO;

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

— NpuUOOpeTeHne OmbITa MNPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TO3HAHMUA,
UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOJIEHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUII;
OpraHU3aIy ¥ IPOBEICHUSI OMOJIOTUYECKOTO SKCTIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BBIIBICHUS
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 SBICHUMA, JUIS MPUHATUS MTPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM
YKU3HU C 110 obecriedeHusi 0€30MacHOCTH CBOETO 3710POBbsSI U 3/10POBbS OKPYKAIOIIMX JIIOIEH,
cOoONIOACHHsI 3/I0POBOTO 00pa3a KU3HU, HOPM TPaMOTHOTO TIOBEJIEHUS B OKpYKarolei
MPUPOTHON cpejie; MOHMMaHWEe HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHKEHUNW COBPEMEHHOU
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
NPAaKTUYECKOTO 3aHATHS

n1abopaTopHbIE 3aHATH 2

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

HaunmenoBaHmue pa3aeioB
H TeM

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

O0BeM
yacoB

DopmMHpyeMBble
KOMIIeTCHIIUH

1

2

4

Paznen 1. Knerka — cTpykTy

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

OK-02

Tema 1.1.

OcCHOBHOe co/Iep:KaHue

buoJsiorus kak Hayka.

TeopeaneCKoe oﬁyqelme:

0,5

OO0mas xapakTepucTuKa
JKM3HH

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

Tema 1.2.

OcHoBHOE COoICPKaAHUE

OK-01

CrpykrypHo-

Teopernueckoe o0yueHune:

0,5

OK - 02

(pyHknuoHaIbHASA
OpPraHu3auus KJIeTOK

Knerounas reopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MONOXKEHUS
COBPEMEHHOM KJIETOYHOM TeoprH. THUIIbI KJIETOYHON OPraHU3alMN: TPOKAPUOTHUECKUN U
sykapuoTHueckuil. OTHOKJIETOYHbIE U MHOTOKJIETOUHBIE Opranu3Mel. CTpoeHue
npoKapuoTHyeckoit kinetku. CTpoeHne 3ykapuoTndeckoi kinetku. Hekierounsie popMel
JKU3HU (BUpPYCHI, OakTepuodaru)

OK-04

JlaGopaTopHuble 3ansaTHs 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 MUKpoOnpenapaToB, HAOIIOIEHUE ¢ TIOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE
pa3NuUmii MEXTy N3ydaeMbIMH 00beKTaMu, (JOPMYITHPOBAHNE BHIBOJIOB

IIpakTHYecKkHe 3aHATHA:

IT 1: Bupycusie u 6akTepuanbHbie 3a00aeBanust. OOIMe TPUHITUIBI UCTIOTH30BAHMS
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JIeKapCTBEHHBIX BemecTB. OcOOEHHOCTH NMPUMEHEHHs aHTHONOTHKOB. [IpencraBnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalMel, IOArOTOBIEHHBIX 110 IEPEYHIO0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX IIPENOAABATEIIEM

Tema 1.3. CTpyKTypHO- OcCHOBHOe co/Iep:KaHue OK-01
(pyHKUIMOHAJIbHBIE TeopeTnueckoe 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.

MaTpuuHble IPOLIECCH] B KJIETKE: PEIUIMKalNs, OMOCUHTE3 OelKa, pernaparus.

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 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 MeTaboIM3Ma.
KJIETKe Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHBINA, a3pOOHBIN 1 aHA3POOHBIH.

[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 NPOUCXOAAIIHUE IPOLIECCHI.

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

yenoseka. [Ipsmoe n Henpsimoe paszButue. buonorndyeckoe crapenue u cMepth. OHTOreHE3

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

(MOHOrMOpHIHOE U MOJUTHOPUAHOE CKpeluBaHue). BzaumoaelcTBie reHoB

IIpakTHyecKue 3aHATHA: 1

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

MPU3HAKOB TIPU MOHO-, JTU-, TIOJIUTHOPUIHOM U aHATH3UPYIOIIEM CKpEIINBaHUH,

COCTaBJIEHUE FeHOTHUIMYECKHX 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.

HacnegoBanue nmpu3HaKkoB, CIETUICHHBIX C MTOJIOM

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:kaHne 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).
MyTtanuonHasi Teopust USMEHYMBOCTH. Bubl MyTaluii U IPUYUHBI KX BO3ZHUKHOBEHHUSI.
Kapuotun uenoseka. Hacnencteennslie 3aboneBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE
0ose3Hu yenoBeka. bone3Hu ¢ HacaeACTBEHHON NPEApacoioKEHHOCThIO. 3HAaUEHNE
MEAMIIMHCKOW T€HETUKH B MPEIOTBPAILICHUH 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 3Bos1ounu

Tema 3.1. UcTopusi

OcCHOBHOe co/Iep:KaHue

IBOJHOIMTHOHHOTO YYCHUS.

TeopeaneCKoe oﬁyqelme:

Mukpo3Boaonus

[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 €IUHUIIA S5BOJIFOIHUH. T'enernueckue
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 KM3HU Ha 3emIe. [TosBiIeHNe nepBhIX 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
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COBPEMEHHOI0 YEJIOBEKa.
YenoBeueckue pachl U UX €IMHCTBO. BpeMs u nmyTu pacceseHus yenoBeKa 1o IiaHeTe.
[Tpucnoco01eHHOCTh Ye0BEKA K pa3HbIM YCIOBHSIM CPEJIbI

Pazpea 4. Ixo1orus

TeMma 4.1. DKoJIornuecKne
¢axTopbI M cpeabl KU3HA

OcHoBHOe coep:kaHue

TeopeTnueckoe odyueHue:

Cpe[[hl oOurauus OpraHu3MOB: BOJHAA, HA3CMHO-BO3yIIIHAA, [IOYBCHHA,
BHYTpUOpraHu3MeHHast. DU3UKO-XUMHUECKHE OCOOCHHOCTH Cpel OOUTAHHsI OPraHH3MOB.
[TpucniocoOnenust OpraHu3MoOB K *KU3HU B pa3HbIX cpenax. [loHsTHe skoaornueckoro
daxTopa. Knaccudukarus skonorundeckux Gpaxtopos. [Ipasuno muaumyma tO. JInbuxa.
3akon 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.
DKoJIornyecKkre XxapakTepucTuku nonyssuu. CoolriecTBa 1 sKocucTeMbl. brorenos u
ero cTpykrypa. CBsi3u MexX1y opranu3smMamu B OnoreHose. CTpyKTypHbIE KOMIIOHEHTBI
DKOCHCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, peAyLIeHThl. KpyroBopoT BEECTB U MOTOK
SHEpPruM B 3kocucreme. Tpoduyeckne 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 npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 110 IEPEHOCY BEIIECTBA U
SHEPTHH B DKOCUCTEMAX C COCTaBJIECHUE TPOPUIESCKUX MEeTeH 1 MupaMui OMOMacChl U
SHEPTrUu

OK-01
OK -02
OK - 07

Tema 4.3. buocdepa -
rJ00aJbHAas
IKO0JIOrHYecKasi CHCTeMa

OcHoBHOE coJep:KaHue

Teopernueckoe o0yueHune:

Buocdepa — sxuBas o6o1o0uka 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
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byHKIHIH.
3aKOHOMEPHOCTH cyiecTBoBaHus ornocdepbl. OcodbeHHOCTH Orocdephl Kak riao0ambpHON

sKocHcTeMbl. JlnHammyeckoe paBHoBecHe B Onocdepe. KpyroBopoTsl BemecTs u
OnoreoxnMuUeCcKre IUKIbL. [ 100aIbHbIe YKOJIOrHYEeCKUe MPOOIEMbl COBPEMEHHOCTH

Tema 4.4. Bausinue OcHoBHoOe coep:kaHue OK-01
aHTPONOreHHLIX (pakTOpoB | TeopeTnyeckoe odyueHue: OK - 02
Ha Ouocepy AHTpOTIOTeHHBIE BO3ICHCTBHSI HAa Onocdepy. 3arps3HeHus KaK BHJI aHTPOIIOTEHHOTO OK - 04

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

BosneiictBust Ha muTOCdepy. AHTPOIIOTEHHBIE BO3CHCTBUS HA OMOTHYECKUE COOOIIECTBA.

VYray6iieHHO U3y4yaroTCsl OTXO/Ibl, CBSI3aHHBIE C OIpeIeIeHHON

npodeccreil/crnennanbHOCTHIO

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 COCTaBIstoIue. DakTopbl, MOJOKUTETHFHO 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 opraHu3Ma 4yesoBeka K (pakropaMm okpyxaromiei cpeasl. [IpuHiumnel
(dbopmHpoBaHus 30pOBbe cOeperaroiero nopeaeHus. Puzndeckas akTUBHOCTh U
310POBLC. brnoxnmmyeckie aclieKThl ParOHAaJIbHOI'O NUTAHUA

JlaGopaTopHble 3aHsATHS 2!

JlaGopaTopHas paboTa Ha BBHIOOP:

1.  JlaGoparopnas paboTta «YMCTBEHHasE pabOTOCTIOCOOHOCTHY
OBnazieHre METOIaMH OTIPEICIICHHS TIOKa3aTeNiel yMCTBEHHOM pab0TOCIIOCOOHOCTH,
00BSICHEHHUE TTOJTy4YEHHBIX PE3YyIbTaTOB U (POPMYITHPOBAHNE BHIBOIOB (ITMCHMEHHO) C
WCITOJIb30BAaHNEM HAaY4YHBIX ITOHATHHI, TEOPUI U 3aKOHOB
2. JlaboparopHas pabota «BnusHue abuornyeckux (akTopoB Ha 4yeloBeKa (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-OPHEHTHPOBAHHOE COJlepKaHNe (COlePsKAHUE 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. OcHOBHEIE HaIpaBJICHUA COBpeMeHHOﬁ
6uoTexHoaoruu. Meroipl 6M0TEXHOIOIHMU. OOBEKTH OMOTEXHOIOTUU. DTUKA
OHMOTEXHOJIOTMYECKUX U T€HETHUECKHUX SKCIICPUMCHTOB. HpaBI/IJIa IIOMCKa U aHaJIn3a
OMO’KOJIOTHUECKONW HHPOPMALIUU U3 Pa3IMYHBIX HCTOYHHUKOB (HayyHasi U y4eOHO-Hay4Has
JUTEpaTypa, CPelICTBA MacCOBOi nHMopMaIyu, cetb HTEpHET 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
aHau3 UHPOPMALIMU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas U ydeOHO-Hay4YHas JUTeparypa,
CpelcTBa MaccoBoM MHpopmaiuu, cetb aTepHeT u npyrue). Kelicel Ha ananus
UH(OPMALIMHU O Pa3BUTUHU MPOMBINIUIEHHONW OMOTEXHOIOTHH (110 rpyIam)

3amuTa keiica: [IpeacraBnenue pe3ynbTaToB PELICHUS] KEHCOB (BBICTYIIICHHE 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 TpeOOBaHWEM K pe3ylbTaTaM OCBOCHHS OWOJIOTUH  SBISETCS
c(OPMHPOBAHHOCTh y 00YUAIOLIMXCSl YMEHHUH UCCIIe0BaTh OMOJIOTNYECKHE OOBEKTHI, IPOLIECCH
U SIBJIEHMS, B YAaCTHOCTU: BBIABJISATH NPUUYUHHO-CIEACTBEHHbBIE CBSI3U MEX]Y HCCIEIyEMbIMU
OMOJIOTMYECKUMU OOBEKTaMM, IMPOLECCAaMU U SBICHUAMH; [JeNIaTh BBIBOABI U IPOTHO3BI Ha
OCHOBAaHMU  MOJYYEHHBIX  pPE3yJbTaTOB;  BBIABUIaThb  TUIIOTE3bl,  IPOBEPATH  MX
9KCHEPUMEHTAJIbHBIMU  CpeACTBaMH, (GOpMYJIHpysd L€ldb HCCIEJI0BaHUs, aHaJIU3HpPOBATh
IIOJIyUYEHHBIE PE3YJIbTAThl U A€JIaTh BbIBOBI.

[IpakTHyeckue 3aHATUSA 3aKIHOYAIOTCS B BBIIOJHEHUM CTYINEHTAMHM, I10J PYKOBOACTBOM
npernojiaBaTessi, KOMIUIEKCAa Y4YeOHBIX 3aJaHUil HamnpaBICHHBIX HAa YCBOCHHE HAaydHO-
TEOPETUYECKMX OCHOB y4YyeOHOM JMCLUIUIMHBI, NPUOOPETEHHE NPAKTUYECKUX HABBIKOB
OBJIAJICHUSI METOJaMHU IPaKTHYECKOH paboThl € MPUMEHEHHMEM COBPEMEHHBIX CPEICTB
KOMIIbIOTEPHON TIpaduKy, MYJIbTUMEANA, KOMMYHHMKAlMOHHBIX TexHojorui. IIpakrudeckue
3aHATHUS CIIOCOOCTBYIOT 0oJsiee TIyOOKOMY MOHHUMAHHIO TEOPETUYECKOTO MaTepualia y4eOHOTro
Kypca, a TaKXe pa3BUTUIO, (OPMUPOBAHMIO U CTAHOBJICHUIO pa3JIMYHBIX YpPOBHEH
COCTABIISIIONINX MPO(ECCHOHATLHONW KOMIIETEHTHOCTH CTyJIeHTOB. Hapsimy ¢ ¢dopmupoBaHuem
YMEHUH U HaBBIKOB B IPOLIECCE NPAKTUYECKUX 3aHATUI 0000IIaI0TCs, CUCTEMaTHU3UPYIOTCS,
YrayOJsIFOTCS M KOHKPETU3UPYIOTCSI TEOPETUUYECKUE 3HAHUS, BbIpaOaThIBA€TCSl CIIOCOOHOCTH U
TOTOBHOCTb HCII0JIb30BATh ATH HABBIKU Ha MPAKTUKE, PA3BUBAIOTCS UHTEIUIEKTYAJIbHBIE YMEHUS.

[IpakTrueckue 3aHATHS TPOBOIATCA B (hopMe MpaKTUYECKuX padoT, 1abopaToOpHBIX padoOT
U B (popMe KeHCOB Ha aHaIN3 HH(POPMALIHH.

[IpakTuKO-OpMEHTUPOBaHHBIE 33JaHUSI HA MPAKTUYECKUX PadOTax SBJISIOTCS OJHUM U3
croco0oB mnpodeccuoHanuzanuu B aucuumuinHe «buonorus». IIpakTHKO-OpHEeHTHpPOBaHHbIE
3a/laHus BKJIIOYAIOT HH(OPMALIMIO «U3 )KU3HW» U HAIPaBJICHBI HA BHISIBICHUE 3HAHUN CTYJIEHTOB
00 okpyxarolueMm mupe, GOpMHUPOBAHHE MPAKTHUYECKMX YMEHUH W HaBBIKOB, B TOM YHCIE C
HCIIOJIb30BaHUEM 3JIEMEHTOB IPO(ECCUOHATBHON AesTenbHOCTU. [Ipy BhINONIHEHHE NMPAaKTUKO-
OpPUEHTHPOBAHHBIX 33/IaHUIl CTY/IEHTHl HE TOJBKO PEIAIOT JMYHOCTHO-3HAYUMBbIE MPOOJIEMBI €
MCIIOJIb30BaHUEM NPEIMETHBIX 3HAHUM, HO U OCBAaMBAIOT 3JIEMEHTHI OOIINX KOMIETEHIIUH.

JlaGopaTopHble pabOTBl COCTABISIIOT BaXKHYIO 4acTh y4eOHOro mpoliecca mo OMOJIOTHH U
HanpaBJieHbl Ha (popMHUpOBaHUE Yy 00YYAIOMIMXCS MPAKTUUYECKUX YMEHUMH, B T.4. CIOCOOHOCTEH
YCTaHABIMBATh CBSA3M MEXAY TEOPETUUYECKHUMH IMOJIOKEHUSMH W OKCIEPUMEHTaIbHBIMU
naHHbIMU. KauecTBeHHOE BBINOJIHEHHUE J1a00PAaTOPHBIX PadOT TpedyeT HAIMYMS y 00yJaromuxcs
HE TOJIbKO COOTBETCTBYIOLIMX MPAKTUYECKUX HABBIKOB (COOJIIO/IEHHE TEXHUKHU OE30MacHOCTH,
cOOpKa yCTaHOBOK, IPUTOTOBJIEHUE PEAKTUBOB U TIp.), HO U 3HAHUM TEOPETUUECKOr0 MaTepuraa.

Keiic mnpencraBnsier co0oif onucaHue HEKOW KOHKPETHOM CHTyalluM WM —CIydas,
BKITIOUAIONIETO B ce0s mpobiieMy, TpeOyromnyto pernieHus. Kak mpaBuiio, CTpOWTCS Ha peajbHBIX
dakrax. Ero ornmuunrenpHas 0COOEHHOCTH — ONMCaHUe MPOOJIEeMHON CUTYaIli Ha OCHOBE (DAaKTOB M3
peanbHOM Jkm3HH. Kelic — 3TO He MNPOCTO NPaBAMBOE OMHCAHUE COOBITMH, a €IUHBINA
MH(QOPMAIIMOHHBIN KOMIUIEKC, MTO3BOJISIONINNA MOHATh CUTyaluioo. Takum o0pazoM, pemunTh Keic —
3HAQUUT MPOBECTH AHAIM3 MpeJylaraéMoil CUTyalluu WM cllydas M HaiiTu Haubonee palfoHaIbHOE
pelieHre npoodIeMbl.

Crneuunduka UCcroab30BaHUs Kec-MeTo/a He 3aKII0YaeTCsl B CIeIyIOIIEM:
- 00y4eHue B MaJIbIX Ipynmnax (4 — 5 yenoBek);
- IepeJT KaykKA01 IPyNIoi CTaBUTCS OIHA U Ta XK€ 3a/1a4a;
- 3a]1a4a He JOJDKHA UMETh OJTHO3HAYHOTO PEIICHMS;
- 00s13aTeNTbHOE HATMYKE HH(POPMAIIMOHHOTO MaTepraa;
- IpY 3TOM HHpOPMALUS TO0JIKHA OBITh JTMO0 U3OBITOUHOM, INOO HEJOCTATOUHOM;
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- 00s13aTEeNIbHBIM YCIIOBUEM SBJISIETCS BBIPaOOTKAa pEIIeHHs BHYTPU TPYIIIbI, a 3aTeM oOIIero
peLIEHHUs.

3.1. TemaTuka u cofepKaHue NPAKTHYECKUX 3aHATHIA/1a00pPaATOPHBIX PpadoT

IIpakTuyeckoe 3ausiTue / JIaboparopuas padora 1

Tema 1.2. CTpyKTYpHO-PYHKIIMOHATbHAS OPraHU3AIUs KJIETOK

Coneprxanue:

[TproOpereHue OnbITa MPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHHUS MPHU BBHIMOTHEHHH JTa00paTOPHBIX
pabor:

JlaboparopHas pabota «CTpoeHHE KIETKU (paCTCHWMs, )KUBOTHBIC, TPUOBI) U KICTOYHBIC BKIIFOUCHUS
(kpaxmai, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

[ToaroroBKa MUKpOTIPENApPaTOB, HAOIIOACHHUE C TIOMOIIIBIO MUKPOCKOIIA, BHISBIICHUE PA3TUIHA MEKITY
M3y4aeMbIMH 00beKTaMH, (HOPMYITHPOBAHHE BHIBOJOB

IIpakTuyeckoe 3ansaTue / Jlaboparopnas padora 2
Tema 4.5. Bausinue conuajbHO-IK0JI0THYECKUX (PaKTOPOB Ha 30POBbe YeJI0BeKa
Conep:kanue:
JlaboparopHas paboTa Ha BEIOOD:

1.  JlaGoparopnas paboTa «YMCTBEHHas: pabOTOCTIOCOOHOCTHY
OBnaseHre METoJaMH OIpe/IeJIeHHs MoKa3aTeNeil YMCTBEHHOM paboTOoCIOCOOHOCTH, O0BSICHEHHE
MOJTYYEHHBIX PE3y/IbTaTOB U ()OPMYIUPOBAHNE BBIBOIOB (MMMCHMEHHO) C UCTIOJIB30BAHUEM HAYYHBIX
MOHSITUIA, TEOPHI U 3aKOHOB

2.  JlabopatopHas pabora «BausHue aOnoTH4YecCKuX (GakTOPOB HA YeloBeKa (HU3KHUE U BHICOKHE

TEMIIEPATYPHI)»

W3yvyeHre MEXaHH3MOB aJJaNTallii OpraHu3Ma YeJIOBeKa K HU3KUM H BRICOKMM TeMITepaTypaM 1
00BsICHEHHUE TOTYYCHHBIX PE3YIbTAaTOB U (POPMYIHPOBAHUE BHIBOAOB (TMCHMEHHO) C
WCITOJIb30BAaHNEM HAay4YHBIX ITOHSATHH, TEOPUHN U 3aKOHOB

IIpakTuyeckoe 3ansaTue / [IpakTrnueckas padora 1

Tema 1.2. CTpyKTypHO-(pyHKIMOHATbHASI OPraHU3ALUSA KJIETOK

Conepxxkanne: Bupycubie u OaktepuanbHble 3a0osieBanus. OOIIME MPUHIUIBI HCIIOIH30BAHUS
JeKapCTBeHHbIX BemecTB. OCOOEHHOCTH TNpUMEHEHUs aHTHOMOTHKOB. IlpeacraBieHue yCTHBIX
COOOIlEHUI ¢ TMpe3eHTaluell, MOArOTOBJIEHHBIX I10 MEPEYHI0 HCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IpenoaaBaTenemM

IIpakTyeckoe 3anaTue / [IpakTrnyeckast padora 2

Tema 1.3. CTpyKTYPHO-(PYHKIMOHAJIbHbIE (PAKTOPHI HACJIEACTBEHHOCTH

Coneprxanue:

Pemenne 3a1a4y Ha onpeeneHue nociaeaoBaTeIbHOCTH HYKJI€OTHA0B, aMUHOKHUCIIOT B HOPME U B
Clly4ae U3MEHEHHUs nociiefoBareabHocTu Hykieotnnos JJHK.

IIpakTyeckoe 3anaTue / llpakTrnyeckast padora 3

Tema 2.4. 3aKOHOMEPHOCTH HACJIEIOBAHUSA

Coneprxanue:

IT 3. Pemrenue 3a/1a4 Ha ONpeAeIeHne BEPOITHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX IPU3HAKOB MPHU
MOHO-, TU-, TOJIUTHOPUIHOM U aHATTU3UPYIOIIEM CKPEIIMBaHUHU, COCTABICHUE TCHOTUITMYECKIX CXEM
CKpEIIMBaHHS.
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IIpakTnyeckoe 3ansitue / [Ipakruyeckas padora 4

Tema 2.5. CuensieHHOe HACJIeJOBAHUE TPU3HAKOB

Coneprxanue:

Pemienne 3amau Ha ompeneneHUE BEPOSITHOCTHM BO3HMKHOBEHHUS HACIEACTBEHHBIX MPU3HAKOB MPHU
CLETUICHHOM HACJIEI0BAaHUH, COCTaBICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS

IpakTnyeckoe 3ansitue / [lpakruyeckas padora S

Tema 2.6. 3aK0HOMepPHOCTH H3MEHYHBOCTH

Coneprkanue:

Pemenne 3amau Ha omnpeneneHue TUNAa MyTallMd IOpPU IE€pellade HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBIICHUE T€HOTUITUYECKUX CXEM CKPELIUBAHUS

IIpakTuyeckoe 3ansaTue / [lpakrnueckas padora 6

Tema 4.2. Ilonyasuus, cood11eCTBA, IKOCHUCTEMbI

Conep:kanue:

Tpoduueckue mnenum u ceru. OCHOBHBIE TOKa3aTelIW »HKOCHCTEMBI. buomacca u TpPOIYKIHSA.
DKOJOTHYeCcKre MUPaMU/IbI uncen, OnoMaccel U sHepruu. [IpaBuino nupaMuibl SHEPTHH.

Pemenue IMMPAKTUKO-OPUCHTHPOBAHHBLIX PAaCYCTHBIX 3aIIaHI/H71 M0 IMCPEHOCY BCUICCTBA W SHCPIrHU B
9KOCUCTEMAX C COCTaBJIICHHE TPO(DUUECKUX LIeTIel U MUpaMua OMOMACChl U YHEPTUU

IIpakTuyeckoe 3ansaTue / [lpakrnueckas padora 7

Tema 4.4. Bansinue aHTponoreHHbIX (pakTOpoB Ha Ouochepy
Conep:kanue:

[Ipaktnueckoe 3ansTue «OTXOABI TPOU3BOJICTBAY

IIpakTnyeckoe 3anaTHe / Keiicbl Ha MOUCK M aHAJIM3 HH(POPMaALH

Tema 5.1. BHOTEXHOJIOTHH B KU3HH KAKIAOI0

Coaep:xanue:

Kelicbl Ha aHanu3 MHGOpPMAIMU O HAYYHBIX JOCTH)KEHUAX B O0JIACTH T'€HETUYECKUX TEXHOJIOTHH,
KJIETOYHOM HMH)KCHEpPUM, MUIIEBbIX OMOTEXHOJOTHH. 3amuTa Keica: MpeacTaBIEHUE pPEe3yJIbTaTOB
pelieHns KecoB (BBICTYIUIEHUE C MPE3eHTaluel )

IpakTuyeckoe 3ansaTHe / Keiicbl Ha MOMCK M aHAJIU3 HHpOpMaANNH

Tema 5.2. BUOTeXHOJI0TrMH B POMBIILIIEHHOCTH

Coneprxanue:

Pa3BuTHe nmpomblieHHOW OMOTEXHOJIOTHI U €€ MPUMEHEHUE B JKU3HM YeJOBEKa, MOUCK M aHau3
UHPOpPMALlUU M3 Pa3IMYHbIX HMCTOYHUKOB (HaydHas M ydyeOHO-HAay4dyHas JIUTepaTypa, CpelcTBa
MaccoBoi mHpopmaIuu, cetb HTEpHET U apyrue)

Keiicpl Ha aHaM3 HHGOPMALIUU O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOIOTUH (110 TPpyIIIaMm)

3amuTa keiica: [IpeacraBienue pe3yinbTaToB pelIeHUs] KeHCOB (BBICTYIUIEHHE C TIPEe3eHTale )

4. ®oHJ OLIEHOYHBIX CPEICTB JUCHUNINHBI

4.1 KoHTPOJIb U OllEHKA PEe3yIhbTaTOB OCBOCHHUS 00Ie00pa30BaTEIbHON TUCITUTUTHHBI
PaCKpBIBAIOTCS Yepe3 AUCIUIUTMHAPHBIE Pe3yJIbTaThl, HAIpaBJIECHHbBIC Ha (OPMHUPOBAHKE OOIINX
KOMIIETSHIIN 10 pa3/ieiaM U TeMaM COJAepKaHUs y1eOHOTro MaTepHana.
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Koa xomMnereHuun Pa3nen/Tema Tun oueHOYHbIX MePONPUATHS
OK-01 Temal.2-1.3 [IpomexxyTrounast artectauss B ¢opme
Tema 2.5 - 2.6 mudPepeHIIMPOBAaHHOTO 3a4YeTa B BHJIC
Tema 4.1 — 4.4 UTOTOBOM KOHTPOJIBHON pabOTHI.
Tema 5.1 - 5.2 Tekyuii KOHTPOJIb:
- YCTHOTO OIpoca;

OK - 02 Bce Tembl - TECTHPOBAHHS

OK-04 Tema 1.2 -3KCIIEPTHOE HaOJII0IeHHE 3a
Tema 1.5 BBITIOJIHCHHEM TPAKTUYECKUX padoT u
Tema 2.1 OILICHKA PE3YJIbTATOB UX BBIIIOJIHEHHUS.
Tema2.3-2.4 -9KCIIEPTHOE HaOJIIOIeHNE 3a
Tema 2.6 BBITIOJTHCHHEM J1a00paTOPHBIX padoT H
Tema 3.1-3 .3 OIICHKA PE3YIIbTATOB WX BBIIOIHCHHUSI;
Tema 4.4 -4.5 - OIlEHKa KEHCOB Ha IIOMCK M aHalu3
Tema 5.1-5.2 nHpopManuu

OK - 07 Temsr 4.1 -4.5

4.2. MeToanKa MpUMeHEeHHs KOHTPOJIbHO-U3MePUTEJbHBIX MATEPHAIOB

KoHTtposb 3HaHu# 00y4aromuxcs BKIOYAEeT:
Texymmii KOHTPOIb B (popMe YCTHOTO OIpOca Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSX,
TECTUPOBAHUS, SKCIEPTHOrO HAOJIIOAEHUS 3a BBIIOJIHEHUEM IPAKTHUYECKMX pabOT M OLIEHKa
pE3yABTATOB MX BBINOJHEHUS, JKCIIEPTHOTO HAOJIOJCHHS 3a BBINOJHEHHEM JIa0OPATOPHBIX
paboT U OLIEHKA Pe3yIbTATOB UX BBHIIOJHEHHUS, OLIEHKA KeHCOB HAa MOUCK U aHAINU3 UH(OPMAIIHH.
[TpomexyTounyto arrtectanuio B Qopme aud@epeHIupoBaHHOIO 3adyeTa B BUJE HTOrOBOM
KOHTPOJILHON paboTHI.

KOHTpO.]ILHO-I/I?uMepI/ITeJILHLIe MaTepHuaJabl BKIIOYAKOT:
4.2.1 OneHouHble cpeacrea TEKYUEro KOHTpoJisi mo TMCHUIIIMHE «buojorus»

Texkymmii KOHTPOJb TPOBOAATCA BO BpeMs ayIUTOPHBIX 3aHATHA MO OHOJOTMM B
COOTBETCTBUM C y4eOHBIM IUIAHOM U paboyeil MporpaMMBbl IO BCEM pa3zziesiaM IporpaMMmBl.
IIpuMepHbIe BOonpockl ISt YCTHOT0 onpoca 1o teme 1.2 CTpykTypHO-(yHKIMOHATIbHAS
OpraHu3anus KJIeTOK
UYro sBnsieTcs CTPYKTYPHO-(QYHKIIMOHAIBHOMN eJMHULIEH BCEro )KUBOT0?
Yro sBs€TCS INIaBHBIM OTIMYUEM IIPOKAPUOTUYECKON KIIETKH OT 3yKapUOTHUECKON?
Ha3oBute oTinnymne opraHou10B OT BKIIIOUEHUN.
Kaxkne napcTBa ®KUBOTO OTHOCSATCS K dyKaproTam?
[lepeuncnure HeMeMOpaHHBIE OPTaHOU/IBI.
Kaxk Ha3piBaeTcst OpraHou/ 1, OTBEYAOIIHI 32 BEIPAOOTKY DHEPTUH B KJIETKE?

Kak Ha3zeiBacTcs opraHounn, OTBEYAIONIUN 3a BHYTPUKIICTOUYHOC HI/IIJ_ICBapCHI/IC?
Hepqu/ICHI/ITC 0COOEHHOCTHU paCTHTCHBHOﬁ KIJICTKH.

©CoN Ok wDdE

[lepeuncnure 0co6eHHOCTH OaKTepUATbHOMN KIETKH.

[EN
o

Kaxue QpyHkumu B KJIeTKe BBINOIHSIET KJIETOUYHBIN LEeHTp?

[EN
=

OxapakTepu3yiiTe 0COOEHHOCTH CTPOEHHSI BUPYCOB.
18
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12.  Kakyro poib urpaet ciopoodpazoBanue y 6akTepuii?
13. [lepeuncante OTpULIATENBHYIO U TIOJIOKHUTEIBHYIO pOJIb OaKTEpUil M BUPYCOB.

IIpumepHbIe 321aHUA 10 TPAKTHYECKUM padoTam

IIpakTnyeckass padora mo Teme 1.3. CTpyKTYpHO-QPyHKUHMOHAJIbHBIE  (PAKTOPBI
HACJIeICTBEHHOCTH

Conepxxanue: Pemnienue 3amgad Ha ONpEAENICHUE MOCIIEN0BATEIbHOCTH HYKJIEOTU0B, AMUHOKHUCIIOT B
HOPME U B CJIy4ae U3MEHEHMS MTOCIeA0BaTeNbHOCTH HyKieoTuaoB JIHK.

[lenb: HayuuThes pelIaTh 3a7aud Ha OINpPENEICHHUE MOCIEA0BATEIbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT

B HOPME U B CJIy4ae U3MEHEHUS MOCIEI0BATEIbHOCTH HyKIeoTu10B JJHK

Xox paboTshl:

1. ®parment monekynsl JIHK cocTouT u3 HyKI€OTHAOB, PaCHONIOKEHHBIX B CIEAYHOLICH
MOCJIEI0BATEIbHOCTH TAAALUI'TII'AAATHTI AATTLL Onpenenute COCTaB u
MOCJIEI0BATEIbHOCTh AMUHOKUCIIOT B MOJIMIIENTUIHON LIENH, 3aKOAUPOBAHHON B 3TOM YYaCTKE
reHa.

2. @parMeHT MOJIEKYJIBI OelTka MHOTJIOONHA COJIEPKUT aMHUHOKHUCIIOTHI, PACIIOJIOKEHHBIE B
CIEYIOIIEM MOpSAJKE: BaJIMH — ajlaHUH — TJyTaMUHOBAas KUCJIOTa — THUPO3UH — CEPUH —
rnyraMuH.  Hanmmmre  crpyktypy ydactka wmoaekynsl  JHK, komupyromero a3ty
[OCJIE0BATEIbHOCTh AMUHOKHCIIOT.

3. IIpu cunnpome ®DaHkoHU (HapylieHUE oOpa3oBaHMs KOCTHOM TKaHH) y OOJIBHOTO €
MOYOH BBIIEISIOTCS aMUHOKHCIIOTBI, KOTOPBIM COOTBETCTBYIOT cieayromue Tpumuiersl n-PHK:
AVYA, TVL, AVYI, VOA, VYVI, VAY, T'VY, AVY. Onpenenure, BbIICICHHE KaKUX
AMUHOKHCIIOT C MOYOH XapaKTepHO U1 cMHIpoMa DaHKoHU?

4. Monexynsl TPHK, Hecyiye coOTBETCTBYIOIIME AHTUKOAOHBI, BXOAAT B pUOOCOMY B
cienyromeMm Tmopsiake: AAY, VYAV, AN, VYAA. Onpenenute MociaeaoBaTeIbHOCTh
nykieotuioB JIHK, nPHK 1 aMUHOKHCIIOT B MOJIEKYJIe CHHTE3UPYEMOTO OeKa

S. VYKaxuTe U3MEHEHUs! B CTPOEHUU Nentuia, eciu B kopupytomeit nenu JAHK (I'TA-TI'LT-
AAA-TITT) ryanus u3 nonokeHusi 1| mOMEHsJICS MECTaMH C aJICHUHOM B 8 MOJIOKEHUU.

6. B oxnoii monexyne JJHK nykineotunoB ¢ tumunom T -22%. Omnpenenure mpoLEHTHOE
cozepxanue Hykineotus10B ¢ A, I', I mo otaensHOCTH B 3T0# Mosiekyne JJTHK.

7. Kakue m3meHeHus mpou3ouayT B MoJIeKyJjie Oelika, €Clii B KOJUPYIOIIEM €ro y4acTKe
JHK — AAAAALIHATATATATAAITAA mexnay 5 u 6 HyKI€OTHIaMU BKIIFOYEH THUPO3MH,
Mexay 9 u 10b — anenus, a mexay 20 u 21 — Tumun?

IIpakTuyeckasi pa6ora no teme 4.2. [lonyJsinus, coo01EeCcTBA, IKOCUCTEMBI

Conep:xanue:

Tpoduyeckue nenu u ceru. OCHOBHBIE IMOKa3aTeNu HKOCHUCTEMbl. buomacca M MpoayKuus.
DKONOTHYECKHe MUPAMUJIBI Yncel, OMoMacchl U dHepruu. [IpaBuiio mupaMuIsl SHEPTHH.
Pemennie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM O MEPEHOCY BEIECTBA U SHEPTUU
B DKOCHUCTEMAX C COCTaBJIEHUE TPOPUUECKUX LIeTei U mrupamMul GMoMacchl U SHEPTUH.

[lenb: 3akpenuTh 3HAHMUS 1O pazleny OKOJOTHsS, HAayuyuThCA pelaTh MPaKTUKO-
OpPUEHTUPOBAaHHBIE PACUETHBIE 33aJaHUS 110 IEPEHOCY BEIIECTBA U YHEPTUU B 3KOCHCTEMAX.

XoJ paboTh:
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1. OHpCI[CJII/ITC, K KaKHUM KaTCropusiM OpraHu3MOB 9KOCHUCTEMbI OTHOCATCA CICAYIOIINEC

OpraHU3MBbL: 1y0, KPOKOAWI, OpeJ, 3asiil, Tpu0-10KIeBUK, J0KIEBON YepBb, yTKA, JOCh, )KHUpad, pak,
MSTJIMK, MypaBeu

a) IPOYLIEHTHI
0) KOHCYMEHTBI
B) PEAYLIECHTHI
2. CocTaBUTh LEIH TUTAHUS SKOCUCTEMBI OKEaHa M3 MPUBEICHHBIX OPraHH3MOB:

KpPEBETKHU, TPECKa, BOJIOPOCIH, IMHI'BUH, CHHUI KUT, IUIAHKTOH, KacaTKa, Celibb, KaJlbMap, aKyJa,
OaKkTepuH, TIOJICHb, KPWIb (KPEBETKH), Yallku (aJIb0aTpOCHI), OeIIbie MeIBEAH

3. Pemmre 3anaun:

A) Onpenenure, KaKyl0 MacCy pacTeHUN COXPAHUT OT MOeIaHus TYCEHUIIaMH 11apa CUHHUIL TTPH
BbIKapMJIMBaHuU 4 nTeH0B. Bec onHoro nrenua 5 rpamma.

b) Kakas macca pacrenuii HeoOxonuma AJis CyIIECTBOBAHUS JIMCHI, MAacCOM § KT, U3 KOTOPBIX
70% Bonma?

B) Kakas miomans OuoreHo3a MOXET HPOKOPMUTH OJIHY OCOOb IOCIIEIHEro 3B€Ha B LIEMHU
NUTaHUS: TUIAHKTOH — pblOa — TrosieHb. Cyxas Ouomacca ruiaHkToHa ¢ 1M2 cocrasiger 600 r B
roja. Macca Trosiens — 300 xr, u3 koTopbix 60% cocTaBigeT Boja.

I') Onpenenure, CKOJIBKO JIMC MOXKET IPOKOPMUTHCS Ha MPOTSKEHUH roja Ha miomaau 100000
M2 (mpousBoauTenbHOCTh 1 M2 coctaBmnsieT 300 r), ecnu Macca laucsl 12 kr. CKONIBKO 3aiilieB
pu 3ToM OyJeT CheeHO, €ClIM Macca 3aifia 3 Kr.

1) U3 snemeHToB coobiiecTBa (MOJNEBKA, 3€PHO 371aKOB, (PUIMH, XOPEK) COCTaBbTE MUILEBYIO
LIeNb U HAa OCHOBAHMHU MpaBUja FKOJIOTMUYECKON MUpaMU/Ibl ONPEEIIUTE, CKOJIbKO HYKHO 3€pHa,
4TOOBI B JIECYy BBIPOC OJIUH (DUITMH Maccoii 2,5 Kr.

HpuMeprle 3aJaHus 0 KeiicaM HAa MOUCK M aHAJIU3 I/IH(l)OpMaII]/IH

Keiicbl mo TemMe 5.1. BHOTEXHOJIOTHH B KU3HU KAKI0T0

Conepxanue: Keiicbl Ha aHanmu3 wuHGpOpMAIMM O HAyYHBIX JOCTHXKEHHAX B OOJIACTH
F€HETUYECKUX TEXHOJOTUH, KIETOYHON UHKEHEPUH, TUIIEBbIX OMOTEXHOJIOTHH.

3amanue 1. IIpoananusupyiite nHpOpMaNMIO O HAYYHBIX JOCTHXKEHHMSIX B 00JacTu
6uorexnonoruil. Paccmorpute cutyanuu. OTBETHI IIPeICTaBbTE B BUE KEHCOB.

3agava 1. CymecTByIOT BIIOJIHE ONpe/eieHHbIe TPEOOBaHUS U YCIOBUS JUIsl CO3/AaHUS U
pa3BUTHSI OMOTEXHOJOTMYECKOIO MPOU3BOJACTBA JeKapcTBeHHbIX cpeAcTB (JIC). B wactHOCTH,
3TO KacaeTcs MpoOsieMbl BbIOOpa OMO0OBEKTOB [T MacIITaOMpPOBaHUsI TPOU3BOCTBA.

Nmerorcss cyliecTBEHHbIE pa3IUyUsl MEXAY IUKUM IITAMMOM U TNPOMBIIUIEHHBIM
mrammoM. [lltamm 006sagaeT BMONHE KOHKPETHBIMH CBOMCTBaMH NPHUPOJHOTO XapakTepa, a
IIPOM3BOJICTBEHHBIN MPOIIECC UMEET CBOM TPeOOBaHUS K 3TOMY mTamMmy. CylIecTBYIOT CIIOCOOBI
BO3/ICHUCTBUS Ha AUKHIA IITaMM C IIeJIBI0 YOBIETBOPEHUs TpeboBaHuil nmpousBoactsa JIC.

[IpoananusupyiiTe TaHHYIO CUTYalMIO C TOUYKH 3PEHUS:

- IPEJCTABICHUS O OMOOOBEKTE U €ro (PYHKIUIX;

- COOTBETCTBHUSI CBOWMCTB TMpoaylleHTa TpeboBaHusM mpousBojactBa JIC u mpobiem
0€30IaCHOCTH ITpU paboTe MPOTYLEHTAMU;

-IPUMEHEHUs] KOHKPETHBIX METOJ0B IpeoOpa3zoBaHUsi OMOOOBEKTa IS JalbHEHIIEro
MCIIOJIb30BaHUS €r0 B CO3/1aHUU HOBBIX MTPOayLeHTOB JIC.
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3agaya 2. Kak M3BECTHO, IPU UCIOJIB30BAHUU KJICTOYHONW WH)KCHEPUM IIPU CO3JaHUU
HOBBIX IPOJAYLIEHTOB IIHPOKO MPUMEHSIOT METOAMKY MPOTO-IUIACTUPOBAHMS (IIOJIy4EHUs
IPOTOIUIACTOB) KaK IPOLIECC KOHCTPYKIUHN THOPUIHBIX CTPYKTYP.

B nane pemieHus 3aauy MoJyd4eHUsI HOBBIX MPOIYLIEHTOB KaK MCTOYHUKOB HOBBIX JIC
IIPEIUIOKUTE:

- CXeMy IOJIyYEHHsI TPOTOIIIACTOB U THOPUIHBIX CTPYKTYD;

- YCIIOBUS COXPAHEHHUs TPOTOILIACTOB;

- KOHEUHBIE 1IeJTH, JOCTUTAEMbI€ C TOMOIIBIO MTPOAYKTOB THOPUIHON TIPUPO/IBI.

3agaya 3. B coBpemenHo# OworexHonoruu mnpu co3ganuu JIC ocoboe mecto
OTBOJMTCS T€HHOW WH)KEHEPUHU, CYThb TEXHOJIOTMM KOTOPOH 3aKIKYAcTCs B HCKYCCTBEHHOM
coeMHEeHUu oTAenbHbIX (¢parmenToB JIHK in vitro ¢ mnocieayromuM BBEACHUEM
n3zonupoBanHoi JIHK B xUByIO KJIETKYy € LENbI0 NOJYy4YEeHUS PEKOMOMHAHTHBIX OenkoB. Jlis
OCYILECTBJICHUSI 3TOr0 HEOOXOAMMBI ONpEAEICHHbIE YCIOBMS, HAJIWYME TPAHCIOPTHOIO
ycrpoiictBa ans BHecenus JIHK B kieTky mponyleHTa, HCIONB30BaHHE (EPMEHTOB IS
BKJIIOUEHUSI HOBOTO IeHa. ['eHHas WMH)KEHEpHsl ONEepUPYET TAaKUMH IOHATUSMHU, KaKk BEKTOP,
pEeCTpUKTa3bl, JUIKWE KOHIIbI, CAalT y3HAaBaHWA, JIMTra3bl, '€H-MapKep, KOMIIETEHTHOCTb KJIETKH,
9K30H, HHTPOH.
C npencTaBiIeHHbIX OOLIMX MO3ULMHA MO TeHHONH MHKEHEPUH CHOPMYIUPYIITe KOHKPETHBIE YCIOBHA:
— pacmudpyiTe MOHSATHE «BEKTOP)» M IyTH €T0 BBEICHUS B KIIETKY;
HpeIoKuTe (hepMEeHTHI, padoTaroIIKe B 3TOW CUTYallNy;
— MPEAJIOKUTE TEXHUKY TeHHO-MHKEHEPHOTO dKCTIIepUMEHTa (CTaIuN);
— cpaBHuTe npouecc oopazoBanus MPHK y sykapuot u mpokapuor.

3anaua 4. Ycnexu reHeTH4ecKoil MH)KEHEpUM NPUBEIH K ToMy, 4To cBblme 100 Genkos
4eJI0BeKa MOTYT COXPaHATh CBOIO BupocnenuduuHocTb. OHM HapaOaThIBAIOTCS KaK JIEKapCTBEHHbIE
CpeACTBa IyTeM MHKPOOHOJIOTHYECKOTro cuHTe3a. IloayueHne peKoOMOMHAHTHBIX OEKOB UYeIOBEKa
pemraeT npodiaeMy aeduIMTa ChIPbs, TAK KaK U3 YEIOBEYECKUX TKAaHEH B MPOMBIIIIIEHHOM MacluTade
HoyyaTh UX HEBO3MOXHO. Ha mepBoM mecTte 1o o0beMy MPOM3BOACTBA U CTOMMOCTH MPOAYKIMU
PEKOMOMHAHTHOTO OeNKa KakK JIEKapCTBEHHOT'O CPEICTBA HAXOAUTCS XOPOIIO U3BECTHBIH TOPMOH —
MHCYJINH, KOHTPOJIMPYIOIIMH YpOBEHb TJIOKO3bI B KpOBU. PaGoThl 1O TI€HHO-MH)KEHEPHOMY
MOJIY4YEHHUIO MHCYJIMHA YeJI0BEeKa Hadyainuch B 70-€ TOJbl MPOILIOTro CTOJIETHS.
B nanHO# cuTyanuyu NpOKOMMEHTUPYHTE:
-OTallbl pa3BUTHA TEXHOJIOIMH TOJYUCHUS YCTIOBCKA,
- CXeMy MOJIy4YEeHHUs TeHHO-MHXEHEPHOT'0 YeJIOBEUECKOro HHCYIINHA.

3amaya 5. Caxaphblii nuaber — 3T0 3abosneBaHHe OOMEHa BEIIECTB, IIPU KOTOPOM B
OpraHM3Me HE XBaTacT MHCYJIMHA, a B KPOBH IOBBILIAETCA colep)kaHue caxapa. CopepxaHue
caxapa B KpPOBM HEOOXOAMMO /Jisi HOPMalbHOIO (DYHKIHMOHHpPOBAHUS KieToK. HWHcynuH,
KOTOPBII BBIpaOaThIBaeT IMOJDKETyJOUYHAs XKeje3a, o0ecrneyrBaeT MPOHUKHOBEHUE TIIIOKO3bI B
KJIETKA, HO MHOIJAa MPOUCXOAUT cOOil BBIPAaOOTKM HHCYJAMHA M KJIETKAa HE TOJy4yaeT
HE0O0X0/IMMOTr0 MHUTaHUs, a caXap HaKaIUIMBAETCS B KPOBU. DTO NMPUBOJIUT K BO3HHUKHOBEHUIO
caxapHoro auabera pa3HbIX THUIIOB, OJUH W3 KOTOPBIX SBJISIETCS WHCYIMHO3aBUCUMBIM. [lpu
TAKOM THIIE CaxapHOro auadera 3a00NEBIIMK JIOMKEH BCIO H3Hb BBOAMTH ce0€ MHBEKIIMU
WHCYJIMHA.

[To nanueiM cratuctuku, B 2014 r. KomnuecTBO OONBHBIX caxapHbIM JHA0ETOB B
Poccuiickoii denepanuu coctaBuino 387 miuH denmoBek. [lo HEKOTOpbIM AaHHBIM dSTa IUdpa
KaKIbIU TO7 yBenuuuBaercs Ha 5%.

[TonroroBeTe YCTHOE COOOIIEHKE C MMPE3EHTAIMEN, B KOTOPOM HEOOXOAUMO OTPa3UTh:

1. Caxapnblii 1uabeT — NPUYKUHBI, CAMIITOMBI, TUATHOCTHKA U JICUYCHHE;

2. PacnpocTpaHeHHOCTh CcaxapHOTO jauMabeTa Cpeau HACeNEeHUs CBOEr0 peruoHa 3a
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MOCNeAHUE TPH rojia, TPOAHAIU3UPOBAB HAyYHBIC MyOJUKALMU U CTATUCTUYECKYIO OTYETHOCTD
(B ToM ymcie OTYeTHI ['0cy1apcTBEHHOTO peecTpa caxapHoro Auadera);
3. PacnpocTpaneHHOCTh caxapHoro nauabera cpeau HaceneHusi Poccuiickoit dheneparum

3a TIOCICAHUC TpHU T10/14,

[IPOAHAIIM3UPOBAB HAYYHbIE MyOJIMKAMU U CTaTUCTHYECKYIO

OTUYETHOCTSH (B TOM YMCIIE OTUYETHI ['0cyaapcTBEHHOr0 peecTpa caxapHoro quabera);
4. TpenmoyiaraeMple MPUYMHBI U3MEHEHHsS 3a00JIEBAEMOCTH CaXapHBIM JHA0ETOM U UX

000CHOBaHHE;

5. Bo3moxHbIe TPOPUITAKTUYECKIE MEPOTIPUATHS;
4. Metopl OJy4EHUs MHCYJIMHA;
5. Otpa3zure 3TUYECKUE ACIEKTHl MCIIONb30BaHUS OMOTEXHOJOTUM IpU INPOU3BOJICTBE

HWHCYJIMHA.

3ananue 2 [IpencraBpTe 3aMUTy KEHCOB MO IAHHBIM 33/1a4aM IIPH MOMOIIM TTPEe3eHTaluN
Jlns1 co3paHust KaueCTBEHHOW MPE3CHTAIMM HEOOXO0MMO COOTIOIATh P TPEOOBaHMIA:

O6mmue 1. TlpeseHTanus A0KHA HAUMHATHCS C TUTYJIBHOTO Cllaiifia, I/1€ yKa3bIBAaeTCs
TpeGoBaHUs TeMa, CBeJIeHUs 00 aBTOpe U T.II.
2. Ha cnaiinax HeoOX0AMMO pa3MenaTh TOJbKO TE3HUCHI, KIIOUEBbIE CII0BA,
rpaduyeckre MaTepuanbl (CXeMbl, PUCYHKHU, TAOIHUIIBI, GOTO U T.I1.).
3. Hcnonp3oBarh eMHBINA CTUIIH OQOPMIICHHS.
4. KonuuecTBo ciai0B JOJKHO OBITh JOCTATOUHBIM JJIsl PACKPBITUS TEMBI,
HO He 6onee 20-Tu.
HIpudrer 1. Cnenyer wucnonbp3oBaTh CTaHAApPTHbIE, MIMPOKO PACHPOCTPAHEHHBIE
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u
p-;
2. Pasmep mpudTa ans 3aroJoBKOoB — He MeHee 24, s mH(pOpManuM He
MeHee 18.
3. He pexomenmyercs HWCHONB30BaTh pa3HbIE THIBI IIPHPTOB B OJHOU
IIPE3EHTALNH.
4. Jlna BbLaeneHUs MHGOPMALMU CJEIyeT MCIONb30BaTh >KUPHBIA MIPUPT,
KYpCHUB WU TOJYEPKUBAHHUE.
5. He 3noynoTtpe6iars NpornucHbIMA OyKBaMH.
®oH 1. “KenarenbHO MCIIOIB30BaTh OTHOTOHHBIM (DOH HESIPKHUX MACTEIbHBIX TOHOB.
2. Jlnsa ¢oHa NpeArnouTUTENbHBI X0JIOIHbIE TOHA.
Ucnons3zoBanne | 1. Ha omHom cnaiize peKOMEHAyeTCs HCIOJIb30BaTh He Ooliee 3-X IIBETOB:
BeTa OJIUH JU1 (DOHA, OJIMH JJIs 3aT0JIOBKA, OJMH JJISl TEKCTA.
2. s ¢poHa M TeKCTa MCIIOIB30BaTh KOHTPACTHHIC I[BETA.
[IpencraBnenue | 1. PexkomeHayeTcst HCIIONB30BaTh KOPOTKUE CIOBA U MPEIOKEHUS.
uHpOpMaIuu 2. MuHMMH3HPOBATH KOJMYECTBO MPEIOTOB, HAPEUHA, IPUIIaraTeIbHbIX.
3. 3arosoBKH OJHKHBI IPUBJIIEKATh BHUMaHHE ayTUTOPHU.
O6Bem He crtouT 3amonHATh OXWMH CHalJ CIMIIKOM OOJNIBIIMM  00bEeMOM
uH(popMalun uH(pOpMaLUU: IO MOTYT €JUHOBPEMEHHO 3alIOMHUTH HE OoJiee Tpex (hakToB.,

BBIBOJIOB, OHpCHCHCHHﬁ.
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Keiicbl mo Teme 5.2. BHOTEXHOJIOTHHM B IPOMBIIILJIEHHOCTH
Coneprxanue:
Pa3BuTre npoMbIIIIEHHOW OMOTEXHOJOTHM M ee NMPUMEHEHHE B YKU3HU 4YeNOBEeKa, MOUCK U
aHanmu3 MHPOPMALUU W3 pa3IMYHBIX MCTOYHHUKOB (HayyHass U ydyeOHO-HAaydHas JUTepaTypa,
CpelcTBa MaccoBoi HH(popMaIuu, cetb uTepueT u apyrue)
Ketficpl Ha aHaM3 HHGOPMALIUU O PA3BUTUHU MPOMBIIUIEHHOW OMOTEXHOIOTUH (110 TPpyTIIIaMm)
3amura keiica: [IpencraBienue pe3yabTaToOB pelIeHUs KEHCOB (BBICTYIUICHUE C MPe3eHTAIUEH )
3ananue 1 Kelicel Ha aHanmM3 HHPOPMAIMK O PA3BUTUN POMBILIUICHHOM
OuoTexXHONOTHH (110 TpyMIam)
1 buorexnonorust B 001aCTH MEUIINHBI
2 BUOTEXHOJIOTHUS B CEIBCKOM XO35HCTBE
3 B o0nacTu )KUBOTHOBOICTBA
4 TonnmuBo OyayIero
5 O6paboTka 0TXO/I0B
Kaxknas rpynmna npeacrasisieT CBOM KEHC B BUJIEC aHAJIN3A ¢ IIPE3eHTaluen

IIpumepHbIe 3a1aHUA M0 J1a00PATOPHBIM padoTam

JlabopaTtopHas padota 1o teme 1.2. CTpykTypHO-GYHKIIHOHATbHAS OpTraHU3aIHs KIETOK.

Copepxanne: «CTpoeHue KIETKH (pacTeHus, S>KUBOTHbIC, TPHObI) U KJIETOYHBIE
BKJIIOUEHUS (Kpaxmall, KapOTUHOM/IbI, XJIOPOILIACTBI, XPOMOILJIACTHI)»

[lenb: pa3nuyarh CYIIECTBCHHBIC INPH3HAKU CTPOCHUS KJICTOK OPraHU3MOB DPAa3HBIX
apcTB KUBOM mpupoxbl. [IpoBoauTs HaOMIOAEHUE KIETOYHBIX CTPYKTYP M MX HU3MEHEHHH C
MOMOIIHI0 MUKPOCKOTIA.

OO6opynoBaHNE U PEAKTUBHI:

Ob6opynoBaHue U nocyaa Marepuassl 1 peakTHBbI
1. MuUKpOCKOTIBI 1.Bona
2. IlpeameTHble ¥ MOKPOBHBIE CTEKIIA 2. Pa3BeJieHHbIE B BOJIE IPOAOKU
3. CTeKJIIHHbIE NaJOYKU 3. JIyk penuatslii
4. CrakaHsl
5. dunpTpoBasbHas Oymara (cangderka)
6. CTepuIbHBIN IMIaTelb

Xoa paGoTsI:

1.Bonpocs! 11 qomycka k 1abopaTopHoii padore.
a) Ha3oBuTe 0CHOBHBIE YaCTH MUKPOCKOIA U OMUILIUTE X (QYHKIUH.
6) Uto Takoe mpeaMeTHOE U MOKPOBHOE cTeka? J{jist yero oHu HY>KHBI?
B) [lepeuniciute ocHOBHBIE ITpaBHIia PAOOTHI C MUKPOCKOIIOM.

2. IlpoBenenue paboThHI

AJNTOPUTM TIPOBEACHUS PAOOTHI Bonpocsl u 3aganus
o 1. U3y4enue cTpoeHust Omnpenenurte popMy KIETOK,
PacTUTEJIbHON KJIETKH e Haiigute siapo, Bakyosin, 000J09Ky
1.1. CHATB C BHYTpEHHEN IOBEPXHOCTU KJIETKH.
MSICHCTOM YElIyH JIYKOBHUIbI TOHKYIO INIEHKY e 3apuCyiTe HECKOIBKO KIIETOK
— BMUJEPMY; SMHIEPMbI, 0003HAYUB HA PUCYHKE:
e 1.2. [TomecTUTh KyCOUEK SMHUAECPMBbI HA IIUTOILIA3MY, SJIpO, BaKyOIIH,
IIPEIMETHOE CTEKJIO B KAIUTIO BOJBI; 000JI0YKY KJIETKH
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e 1.3. HakpbITh OOBEKT MOKPOBHBIM
CTEKJIOM;

e 1.4. PaccMOTpeTh KJIETKH SUIECPMBI
M0J1 Pa3JINYHBIM YBEJIMYECHUEM
MHUKPOCKOIIa

2. U3y4eHue CTPOEHUS )KMBOTHOM KJIETKHU
2.1. IIpoBecTH CTEPUIIBLHBIM IIIATEIIEM C
JIETKUM HaKUMOM 110 HEQY WIIM TIO IeCHaM;
2.2. HanecTu KanenbKy CJIIOHBI Ha
IIPEIMETHOE CTEKJIO U HAKPBITh €€
MTOKPOBHBIM CTEKIIOM;

2.3. PaccMmoTpets npenapar rnpu 001bIom
YBEJIMYEHUH C MIPUKPBITON quadparmoii
KOHJIEHCATOopA.

PaccMoTpuTe Ha KOHUYMKE ILTIAaTENs B
KAaIleJIbKE CIIFOHBI CIYIIEHHbIE KJIETKH
SIUTENUS
PaccmotpuTe Ha npenapare oTeIbHbIE
KpYIIHbIE IUIOCKUE KJIETKU HENPAaBUIbHON
¢dopmbl. bosbias yacTh KJIETOK MEPTBEIE,
II03TOMY B HUX XOpPOILO 3aMETHO S/IPO.

e 3apucyiTe HECKOIBKO KIIETOK,

0003HaYbTE AJIPO U LIUTOILIA3MY.

3. U3yueHne CTPOEHHS KJIETKH JAPOKKeH
(rpuobI)

3.1. IlomecTUTH CTEKISTHHOM MAJIOYKOMN KaIlIio
pacTBopa ¢ JpoiKaMu Ha MPEAMETHOE
CTEKJIO;

3.2. HakpeiTh ee mokpoBHBIM cTekiioM. Eciu
€CTh M3JIMILIKU XKUJKOCTH, YAAIUTE €€ C
MOMOIIBIO (PMIIBTPOBAIBHOM Oymaru
(candetkn);

3.3. PaccmoTpeTh npenapar noj
MHUKPOCKOIIOM

Haiinnre npoxoKeByro KIETKY, pACCMOTPETh
ee popMy U OTJENbHbBIC YACTH.

3apucyiiTe HECKOIBKO KIIETOK, CACIIalTe
MOJIHCH.

3. 3amonHHUTE TAOIUILY:

[Ipu3naku

Kierkn

Pacturensunie

JKuBoTHbIE ['puGHbIE

Krerounas crenka

Snpo

KpymnHnas Bakyouns

TInactuast

LenTpuoan

Cnoco0 nuranus

3anacarouuii yrieBoa

4. BriBox:

IIpuMepHBIii TeCTOBBIH KOHTPOJIb 110 pa3aeay 1 «OCHOBbI CTPOCHUS BelleCTBA
B Bonpocax 1-14 BeiOepute 1 npaBUIbHBIN OTBET:

1. CornacnHo onpeneneHuto @. DHrenbca, )KU3Hb 3TO: A) COCOO CYIIECTBOBAHUS YIIIEBOJAUCTHIX TET,
TJIAaBHBIM MOMEHTOM KOTOPOTO SIBIISIETCS OOMEH BEIIECTB C OKpy»Karolieil cpenoii; b) cmocoOHOCTH
nepeaaBaTh CBOM MPHU3HAKU CIEAYIONIMM IMOKOJEHUsAM; B) MOCTOSHHOE MPpHOOpETeHHE OpPraHu3MOM
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HOBBIX NPU3HAKOB M CBOWCTB; [) cmoco0 cyiiecTBOBaHUS OENKOBBIX TeJd, TIJIaBHBIM MOMEHTOM
KOTOPOTO SIBJISIETCSI OOMEH BEIIECTB ¢ OKPYXKAIOIICH cpeoit

2. JIyist KakoTo IapcTBa KUBOTO XapaKTepeH XxeMocuHTe3: A) 6akrepuu; b) xkuBotHeie; B) Bupycsr; I)
pactenus; /1) rpuOsl

3. OpraHoujs, B KOTOPOM MPOTEKAeT MOJATOTOBUTENIbHBIM ATal HSHEPreTUYEecKoro oodmena: A)
KJIETOUHBIN LeHTp; b) Mutoxouapuu; B) nmuzocomsr; I') DIIC; 1) me3ocombl

4. Ilpornecc nepeBoaa nociuenoBarenbHocTd HyKiIeotu0B MPHK B mocienoBaTeIbHOCTh aMUHOKHCIIOT
Oenka - 310: A) Tpanckpunius; b) peruukanus; B) unsepcus; I') Tpancusaims

5. Heopranmueckumu BellecTBaMU KIIETKH SIBISIOTCSA: A) O€lKM M MUHepalibHble coiu; b) Oenkw,
JKUPBI U yraeBoabl; B) Boga u Munepanbhble cony; [') HykinenHoBble kucinotsl; J[) Bona u ATD

6. Yuacrok JIHK, Hecymuii napopmalinio o nepBUYHON CTPYKTYpE OJHOTO Oelka, - 3TO:

A) renorun; b) ren; B) tpumner; I') penorun.

7. Monomepom PHK siBnsiercs: A) nykneotun, b) amunokucnora, B) nonucaxapua, I') nesokcupubosa
8. Kakoe u3 nepeunciaeHHbIX YTBEpXKICHHUH sBisieTca BepHbIM: A) Bupycel — 310 mpokapuotsl; b)
Bupychbl MOryT nepeHOCUTh TeHbl MEXy KJIeTKaMH OpraHu3moB; B) Bupycel Bo30yauTenn omnacHbIX
3aboseBaHuii: Tyoepkyinesa, xonepsl, uymsl; ') Bee Bupycol cocrosar uz monekynsl JJHK u GenkoBoit
000J104KH

9. IlocnenoBarenbHocTh HyKIeoTHAOB AIAAAYVAIAAYA npunamiexxur monekyne: A) Oenka, b)
JIHK, B) PHK, I') AT®

10. KoHeYHBIIl HYKJICOTHI OJHOTO TPHUILIETA HE MOXKET CIIY)KUTh HAYaJoOM JAPYroro TPUILIETa. ITUM
CBOICTBOM TI€HETHMYECKOro Koja sBiseTcsa: A) YHUBEpCaIbHOCTh; b) HemepekpbiBaeMocTh; B)
U30BITOYHOCTH; [7) ciennduunocts; /) TpUIIeTHOCTH

11. B pe3ynbTare cBeToBOM (pas3wl hoTocuHTEe3a 0Opasyercs: A) yriekucnsiii ra3, b) AT®, B) rirokosa,
I') 6emnok

12. Kakoil u3 npuBeneHHsix npoueccoB HE OyneT sBIATbCS MpUMEPOM IIACTUYECKOTO oOMeHa: A)
riukonu3; b) permmukanus; B) tpanckpunims; I') porocunTes

13. Ckonbko Monekyn AT® Oyner CHHTE3UPOBAHO B PACTUTENBHBIX KJIETKAaX MpPU CHHUPTOBOM
OpoxeHuun (pparmMeHTa MOJIEKYJIBI Kpaxmaina, cocrosiiero u3 90 monexyn riaoko3sl? A) 3420; b) 3240;
B) 180; ") 0

14. ®parment JHK wnmeer cnepyromryto nocnenoBaTenbHOCTh Hykiaeotunos: TLITTTTAALLTT.
Omnpeznenute NOCIEOBATEIBHOCTh aMMHOKHUCIIOT B Oenke: A) LUC-Tpo-U30-acl. Kuciota; b) Tpe-rim-
riy.kucnota-apr; B) ¢gen-npo-neii-rinu; I') apr-rito-ruc-Ban

15. YcraHoBHTE COOTBETCTBHE MEXY BEIIECTBAMH U XapaKTEPUCTUKAMHU:

XAPAKTEPUCTUKU BEIIECTBA

A) coziepkaT MaKpOIPru4ecKue CBsi3u 1. JHK

b) aKkKyMyJIupyIOT SHEPTHUIO B KIIETKE

B) cocrout u3 nByx nenei

I') sBnsieTCS MOIMMEpPOM 2. ATO

J1) XpaHuT HACIEICTBEHHYIO HHMOPMAITHIO

E) umeer B coctase pubo3y

3anuiuTe B Ta0NMIly BRIOpaHHbBIE HU(PHI 0] COOTBETCTBYIOUIMMH OyKBaMH
Ortser:

A b B r i E

IIpumepHBbIii TeCTOBBINH KOHTPOJIb MO pa3aejam 2-4
B Bonpocax 1-12 BeiOepure 1 nmpaBUIbHBIN OTBET:
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1.Ilponiecc WHAMBHIYANbHOTO pAa3BUTHS OpraHM3Ma — 3TO: A) oHTorene3, b) duuorenes, B)

rameTorenes, I') mapreHorenes

2. MUKpO3BOMIONUS — 3TO: A) SBONIONUS MHKPOOPTaHW3MOB, b) sBomonwmst OworeorneHo3oB, B)
HE3HAUUTENIbHBIC DSBOJIIOLIMOHHBIE W3MEHEHMs, HE TPUBOJAIIME K BHI00Opa3oBaHuio, I)
SBOJIIOIIMOHHBIE U3MEHEHHUS B MOMYISILUIX, TPUBOASIINE K BUT0O00Pa30BAHUIO

3.PenyneHTsl B mporiecce KpyroBopoTta BelecTB B Ouocdepe: A) co3qal0T OpraHudeckue BeuiecTBa u3
MUHEpaJIbHBIX; b) pasnmaralor opraHuueckue BellecTBa 1O MHUHEpalbHBIX; B) pasmaraiot
MUHEpPAJIbHBIEC BEUIECTBA; ') MOTPEOISIIOT TOTOBbIE OPraHUYECKHUE BEIIeCTBA

4.CoriacHO TruIOTe3€e NAHCIEPMUU >KUBbIE OpraHu3Mbl: A) 00pa3yroTcss OT JPYrUX IKUBBIX
Oopranu3MoB, b) co3aHbl BRICHIIMMH CBEPXbECTECTBEHHBIMU CHJIaMU, B) BO3HUKAIOT HEOJJHOKPATHO
U3 Tell HeXKUBOM mpupoabl, ') 3aHeceHsl U3 KocMmoca; J|) BOSHUKIM U3 HEOPTaHUYECKUX BEIIECTB B
pe3ynbTaTe PU3NKO-XUMUYECKOHN IBOIOINH

5. AOuoTtnueckumu GakTopaMu SIBISIFOTCS: A) TeMmIiepaTrypa, COCTaB BO3[yXa U IMOYBHI, peibed, CBET
BJIQXKHOCTb, b) pacTeHusi, >KMBOTHBIE, TpHObI, BUPYChl, B) ocymienue 060j10T, BBIpyOKa JIECOB,
CTPOMTENBCTBO J0POT, [') cMMOMO03, KOHKYPEHIIUS, XUIIIHUIECTBO, TTAPA3UTH3M

6. CKOJIbKO TIOJHOIICHHBIX SHUIEKIETOK 00pa3yloTcs MPH OBOTCHE3E M3 OJHOW MEPBUYHON IOJIOBOM
knetku: A) 1; B) 2; B) 4; T') 3aBuUcHT OT ycioBU OKpYXarolien cpeibl

7.Kakas u3 mpencTaBlIeHHBIX CXEM, COOTBETCTBYET (HIIeTHUECKOMY BUAooOpa3oBanuio: A) A — B,C;
B)A—B; B)A+B=C

8.®opMa COKHUTENBCTBA OPraHU3MOB, IPU KOTOPOH OJWH BHJ MOJYYAeT MOJIb3Y OT COXKHUTENIbCTBA,
Ipyromy 3T0 0Oe3pazinyHo: A) KoMMeHcanu3M, b) konkypenuus, B) nportokoonepauus, I)
MYTYyaJIH3M.

9.Kak HaspIBaeTcsi CllydailHO€ HEHAINpaBJIEHHOE W3MEHEHHWE 4YacTOT ajuleled W TEHOTHUIIOB B
nonymsiuusx? A) MyranuonHnas usmeHunBocTh; b) [lonynsaunonusie Bonubl; B) [peiid renos; I')
Nzonsnus

10. B pe3ynbTare Meiioza obpasyrotes: A) 2 kieTku ¢ HabopoM 2n2c, b) 4 knetrku ¢ Habopom 2n2c, B)
2 xnetku ¢ HabopoM Inlc, I') 4 knetku ¢ Habopom Inlc

11. VBenuueHue Macchl Tena y JIOMAIIHUX )KUBOTHBIX MPU U3MEHEHUH pallMOHa MUTAHUS OTHOCAT K
u3MmeHunBoctu: A) ['enotunuyeckoif; b) Kom6unarusnoii; B) Myranmonnoit; I') ®enotunuueckoi

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

13. YcraHoBHUTE COOTBETCTBHE MEXY IPU3HAKOM KUBOTHOT'O U HANPaBJIEHUEM HBOJIIOIUH, KOTOPOMY
OH COOTBETCTBYET

ITpu3HaK KHUBOTHOTO Hanpagienue 3Bomonuu

A) BOBHHKHOBEHHUE MOJIOBOTO PA3MHOKEHUS 1) apomopdo3 (aporenes)

b) o6pazoBanue y KHTOOOpa3HBIX JTaCTOB 2) uanoananTanus (auioreHes)
B) Bo3HMKHOBEHHE 4-X KAMEPHOTO cepala 3) oOmast mereHeparus

') BO3HUKHOBEHHE aBTOTPO(GHOTO CrIoco0a MUTAHUS (xararenes)

J1) npeBpaleHre JTUCTHEB B KOJIIOUKH Y PACTEHHH MMyCThIHb
E) yrpara iucTheB, KOpHEH U XJIopoduiuia y HOBUIHKHI
A b B r | a E
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4.2.2 OueHOYHbIe CPEICTBA MPOMEXKYTOUHOH AaTTeCTAIlMM MO JHCIHUILIHHE
«buosiorus»

[TpomexyTouHas aTTecTanus Mo AUcUUIUINHE «buonorus» npoBOAUTCS B BUAEC UTOTOBOI
KOHTPOJIbHO# padoTbl. KoHTpoabsHas paboTa BKiIro4YaeT 15 3a1anuii ¢ 1ByMs TUTIAMH 3aJJaHUMN:
1) TecToBbIE 3aaHus 2) 3a1a4K

B 3apanusix 1-14 Bpioepute 1 npaBuJIbLHBII OTBET:

1. OpraHous, KOTOpBIM OTBEUaeT 3a BBIPAOOTKY HHEPruM B KieTKe: A) ammapar
['onsmxu, B) knetounsiit nentp, B) mutoxonapus, I') pubocoma

2. IIpouecc nepesoaa nocienosarenbHocTy Hykieotnaos JIHK B mocienoBaTenbHOCTD
uPHK - 3t0: A) Tpanckpunims; b) perummkanus; B) uasepcust; I') Tpancusmms

3. Bbuonorndeckoe 3HaueHWE TOJATOTOBUTENBHOIO JTala >SHEPreTHYecKoro ooOMeHa
3akimouaeTcss B: A) 00pa3oBaHHMM KpaxMmala M3 MOJIEKYN TJIOKO3bl; b) IMOITHOM OKHCIeHHH
OpPraHMYeCKHUX BEIIECTB [0 HEOpPraHWYecKuX; B) pacmierieHnu moimmepoB A0 MOHOMepoB; I)
pacmajie MOHOMEPOB JI0 TPOMEKYTOUHBIX MTPOTYKTOB

4. ['omonornyHbpie  XpOMOCOMBI ~ Ojarojapss KpOCCHHTOBEpY B  Xxoae Meiosa:

A) ynBausatorcs, b) paBHoMepHO pacnpenensatoTcs, B) oOMeHnBatoTcsi reHeTuueckoi nHpopmanue,
I') ckpyunBatorcst

S. K aBrorpodam  otHocsarcs... A) Bupycel; b) pacrenms; B)  rpulsr
') MiekonurTaromue.

6. Hopmoit peakuuu siBisiercsa: A) mpenensl MyTallMOHHOW HM3MEHUMBOCTH INpPU3HAKa,
b) npenenbl KOMOMHATHBHONM N3MEHUYMBOCTH, B) npenensl (eHOTUINYECKOH N3MEHUYNBOCTH

7. Enununedt sBomonuu siBisiercsa: A) kinetrka, b) ocobb, B) Bua, I') momynsanus,
J) xnacc

8. CornacHo Tumore3e CTallMOHAPHOT'O COCTOSIHMSA KU3HB: A) cylllecTBoBajia Bcerjaa, b)

OblTa CO3/1aHa CBEPXBECTECTBEHHBIM CYIIECTBOM, B) BO3HHMKJIA HEOJHOKPATHO M3 HEXHUBOTO
BEIECTBA, |') BO3HUKIIA B pe3yJbTaTe MPOIECCOB, MOTYUHSIOMUXCA (PU3MUECKUM U XUMHUYECKUM

3aKOHaM

9. [Tpumepom apomopdo3a sBisieTcs: A) JuIMHHAA 11es y kupada, b) nossienue nerkux
y 3eMHOBOJIHBIX, B) peaykiius opraHoB 3peHus y KpoTa, [') nosiBieHHE pOoroB y KOpOBBI

10. [To B.W. BepHaackomy, KUCIOpPOJ SIBIISIETCS BEHIECTBOM: A) KHBBIM, b) OMOKOCHBIM,
B) 6uorennsim, ') kocHBIM

11. IIpencraBuTenu Kakoro HAPCTBA 3aHUMAIOT IPOMEKYTOYHOE IIOJIOKEHUE MEXKTY
TEeJIaMU JKUBOM 1 He>KUBOU npupoabl: A) 6akrepuu, b) Bupycel, B) rpu6sl, I') aumaitnuku

12. Cxonpko Monekyn AT® obpasyeTcst B pe3yiabTaTe MOJHOTO OKUCIEHHS 14 MoJeKyn
rmoko3sl: A) 7, B) 28, B) 532, T') 504

13. KoHncymenTsl B mpoliecce KpyroBopoTa BemecTB B Ouochepe: A) co3maror

OpraHMYECKHE BELIECTBA U3 MUHEPAIbHBIX; b) pa3nararoT opraHMueckue BEIECTBA 10 MUHEPAJIbHBIX;
B) pasznarator MmuHepanbHble BemecTBa; [') moTpedisitoT roToBble OpraHM4ecKre BellecTBa

14. 3HavyeHue COIMaNbHBIX (PAaKTOPOB B aHTponoreHese packpsul: A) Jlamapk, b) Jlunnei,
B) apBuH, ') Ourensc

15. Pemmmre 3amauy, ucnonb3ys Tabnuily reHerndeckoro koga: @parment JIHK umeer
CIIETYFOIYIO TOCJIEAOBATENBHOCTD HYKJIEOTHJIOB: TUITTTTAAIITT. Onpenenure
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MOCIIeI0BAaTEIbHOCTh aMUHOKHUCIIOT B Oenke u nocnenoBarenbHocTh TPHK, Bxonsaumx B pudocomy
JUIs CHHTE3a JaHHOTO yJacTKa Oerka.

16. Pemure reHermueckyro 3amady (pemieHue o0Os3aTenbHO): ['eH uepHOM OKpacku
MOPCKOI CBUHKHU JOMHHHPYET HaJ T'€HOM pbhDKeH okpacku. Omnpenennte cKoIbKo (B %) MOTOMKOB,
MOJIYyYUBIIUXCS B pe3yJIbTaTe CKPEIIUBAHUS YEPHOTO TOMO3UIOTHOIO CaMIla U pbIKeN caMmKu, OyayT
UMETh PBIKYIO OKPACKY.

KpnTepnn H 1MoKa3aTe/in ONCHUBAHUA
I[.J'Iﬂ TEKYLIECIr0 KOHTPOJSA

Onenka

®opma
KOHTPOJIs

Kpurepun onenuBanus

Iloka3aTeu oLeHUBAHUSA

«5»

YCTHBIN OTBET

IIOJTHOTA U HpaBI/IJIBHOCTI)
OTBETAa, CTEICHb
OCO3HAHHOCTH,
MOHUMaHMSI ~ U3YYEHHOTO
MaTepuaia, YETKOCTh W
IPaMOTHOCTh PEYH.

OTBET IOJIHBINA U ITPAaBUJIBHBIN Ha
OCHOBAaHUM H3YYEHHBIX TEOPHIL;
MaTrepuanl U3JI0KEH B
OIIpECIEHHON JIOTHYECKON
IIOCJIEIOBATEIIBbHOCTH,
JUTEPATYPHBIM  SI3BIKOM:
CaMOCTOSITEJIbHBIN.

OTBCT

«4»

YCTHBIN OTBET

MOJTHOTa M TPaBUIBLHOCTh
OTBETA, CTEIEHb
OCO3HAHHOCTH,
MOHUMAHUS ~ U3YYEHHOTO
Marepuana, 4YeTKOCTb U
TPaMOTHOCTH PEUH.

OTBET IMOJIHBIM Y TPaBUJIbHBIA Ha
OCHOBaHWUW HW3YYCHHBIX TEOPHIA;
MaTepual U3II0KEH B
ONPEACICHHOMN JIOTUYECKOMN
MOCTIEI0BATEIHHOCTH, MPH ITOM
JIOITYIIICHBI JIBE-TPU
HECYILIECTBEHHBIE OIINOKH,
HCIIpaBJIEHHbIE 10 TPEeOOBAHMUIO
YUUTEIS.

«3»

YCTHBIN OTBET

IIOJTHOTA U HpaBI/IJ'II)HOCTI)
OTBETAa, CTEIEHb
OCO3HAaHHOCTH,
MOHUMaHMsI ~ U3YYEHHOTO
MaTepuaia, YETKOCTb H
I'PaMOTHOCTh PEYH.

OTBET TMOJHBIA, HO MpPU HTOM
JIONyIIIEHA CyIlleCTBEHHAas
omuoKa, HETIOIHEIH,
HECBS3HBIIA.

HIIN

«2»

YCTHBIN OTBET

IIOJIHOTAa W IPaBUIIbHOCTb
OTBeTA, CTCTICHb
OCO3HAHHOCTH,
MOHUMAHMsI ~ U3YYEHHOTO
MaTepuaia, YETKOCTb H
IPaMOTHOCTh PEYH.

pu OTBETE
HEIIOHUMaHue
OCHOBHOTO

00HapyKEHO

ydanmest
COZIepIKaHHUS
yuyeOHOro  MaTepuayia  HIU
JONMYIICHBI CYHICCTBCHHBIC
OLIMOKH, KOTOPHIE YJalluics He
CMOT MUCITPABUTH ITPH HABOAAIINUX

BOIIPOCax yUUTCIIA.

Ounenka

®opma
KOHTPOJIA

Kpurepun onenuBanus

IToka3zaTeau oLleHUBAHUSA

«5»

MIpaKTUIecKast
pabora,

[IOJIHOTA W TPaBHIBHOCTH
BBITNIOJTHEHHSI paOOTHI

pa60Ta BBIIIOJIHEHA ITOJHOCTHIO 1
MPaBHUJIbHO,; CACIIAHBI ITPABUJIBHBIC
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naboparopHast BBIBOJIBI.
pabora

«» MpaKkTUYecKast MOJIHOTA U IPABWIILHOCTE | paboTa BBIMIOJIHEHA TPABUIIBHO C
pabora, BBITTOJIHEHUS pabOTHI Y4€TOM 2-3 HECYIECTBEHHBIX
naboparopHast OIIMOOK, UCIPABIICHHBIX
pabota CaMOCTOSITENILHO 110 TPEOOBAHUIO

IIPENoIaBaATEIs.

«3» MpaKkTUYeCcKast MOJIHOTA U IPAaBWJIBHOCTh | paboTa BBIMIOJIHEHA MPAaBUIBHO HE
pabora, BBITIOJTHEHHS pAOOTHI MEHEE YeM Ha MOJIOBUHY WJIH
naboparopHast JIOTIyIlIEHA CYIIECTBEHHAs OLINOKa
pabora

«2» MpaKkTUYecKast MOJIHOTA U IPAaBUJILHOCTh | JOMYIIEHHI iBe (1 Oosee)
pabora, BBITIOJTHEHHUS PAOOTHI CYILIECTBEHHBIC OIMOKHU B XO/I€
nabopaTopHas paboThl, KOTOpBIE OOyUaIOIIUICS HE
pabora MOYET UCTIPABUTH JIAXKe IO

TpeOOBaHUIO MPEToAaBaTeIsl.

Ouenka | @opMa KOHTPOJISA Kpurepumn oueHuBaHus IMoka3aresnu

OLICHUBAHUS
«5» TECTOBOE 33JJaHHE MPaBUIBLHOCTH OTBETA 86-100% mpaBHIBHBIX
OTBETOB Ha BONPOCHI
«4» TECTOBOE 3aJIaHuE MPaBUIILHOCTh OTBETA 71-85% mpaBUITBHBIX
OTBETOB Ha BOMPOCHI
«3» TECTOBOE 3aJIaHuE MPaBUIILHOCTh OTBETA 51-70% mnpaBUIBHBIX
OTBETOB Ha BOMPOCHI
«2» TECTOBOE 3aJlaHue MIPaBUIILHOCTL OTBETA 0-50% mnpaBUIBHBIX
OTBETOB Ha BOMPOCHI

3ammTa KeiicoB: MpeAcTaB/ieHne Pe3yJIbTATOB pellleHusl KeilcoB.
Kpurepnu onieHuBaHMs YCTHOTO COOOIICHMSL:

Kpurepuu bansl
OLICHUBAHUSA
1 6aan 2 das1a 3 0anna
1. CooTBeTCTBHE coJIepKaHue JTOKIIaaa coJiep)KaHue coJiepaHue JoKIaia
COJIep>KaHusl JOKIaa | JIUIIb YaCTUIHO JIOKJIajia, 3a COOTBETCTBYET
3asBJICHHOM TeMe COOTBETCTBYET HCKITIOUYEHHEM 3asBJIEHHOI TEME U B
3asABJIECHHON TEMeE OTACIbHBIX MOJTHOI Mepe eé
MOMEHTOB, packpsIiBaeT
COOTBETCTBYET

3asIBIIEHHOIT TEMe U
B IIOJIHOW Mepe €€
pacKkpbIBaeT

2. CreneHb
PaCKpPBITUS TEMBI

pacKpbITa Majiad 4aCTb
TEMBI, IIOUCK

TeMa pacKphiTa
XOpOIIO, HO HE B

TEMa pacKphITa
[TOJTHOCTEIO;
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uHpopMaluy NpoBeAEH | MOJTHOM 00BEME; [IPEJICTAaBIIEH
IIOBEPXHOCTHO; B uH(pOopMaIU 000CHOBaHHBIN 00BEM
H3JI0KCHUHN MaTepuajia IMPEACTABIICHO I/IH(l)OpMaLII/II/I;

OTCYTCTBYCT JIOI'UKa,
JAOCTYIIHOCTDb

HEJIOCTaTOYHO; B
OTJICJIbHBIX CITy4asx
HapyIlIeHa JIOTUKA B
U3JI0KEHU U
Marepuaia, He
COBCEM JIOCTYITHO

H3JI0KCHUEC MaTCpUualia
JIOTUYHO, JOCTYIIHO

3.YMeHue 10CTyIHO
Y TIOHSITHO TepeiaTh
coJiepKaHue JOKIana
B BH/JIC MIPE3CHTAIINHN

U3 MpeACTaBICHHON
IIpE3EHTALM1 HE COBCEM
MOHITHA TEMaTHKa
UCCJIEIOBAHMSI, IeTaIN
HE PaCKPBITHI

Ha OCHOBE
MPEACTABICHHON
NIPE3ECHTALUU
bopmupyercs
oO1iee MOHUMAaHKE
TEMaTHKHU
UCCJIEI0BAHMS, HO
HE SICHBI IeTalln

Ha OCHOBE
MPECTABICHHOMN
pe3eHTaluu
dbopMupyeTcs MOITHOE
MOHMMAaHUE TEMATUKU
UCCIICIOBaHMS,
PaCKpBITHI JeTalu

Kpurepuu onieHMBaHUs IPE3CHTALINHN

OTHOCHUTLBCA K TEMC

OTHOCHUTCA K TEMC,
HO HECJOCTAaTOYHO
ITOJTHO paCKpbIBAOT
€€ COACPpIKaHnC

Kpurepun Bbanabl
OlLlEHUBAHMS
0 1 2
MOJIHOTA uH(popManus, uH(bopManus, MIpE3EeHTaLUs
HCIIOJIb30BaHUS UCIIONIb3yeMasi B NPEACTABICHHAS B | COAECPKUT MOJIHYIO U
yueOHOro Marepuasna MIPE3CHTAIINH, HE MIpE3CHTAIHH, YETKYIO0 HH(POpMAIIUIO,

JOCTaTOYHYIO JUIS
(dbopMupoBaHus
IPEJCTaBICHUS O TEME

JIOTHKA U3JI0XKEHUS
Marepualia B
COOTBETCTBHH C
IJIAHOM M TEMOH
3aJaHus

Marepuall
MpEe3eHTaluH HE
COOTBETCTBYET TEME,
IJIaHa HET

MaTtepuanl
MPE3CHTAIINH
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, TUIaH
MIOCTPOEH HE TOYHO

Marepuall,
MIPUBEICHHBIN B
MIPE3EHTALNH,
MOJTHOCTBIO
COOTBETCTBYIOT TEME
3aJaHus u
COCTAaBJICHHOMY ILIAHY

opdorpapuyeckas
IPaMOTHOCTD

TEPMHUHOJIOIrHYCCKas 1

B IIpC3CHTAllUN
MPUCYTCTBYIOT
opdorpadudeckue
OIIIMOKH, HE BCE
TEPMHHBI IPUMCHCHEI
IO CYIIECTBY

B IpE3CHTAlUA
MPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
MMPHUMCEHCHBI BEPHO

B ITpE3CHTAlNN
OTCYTCTBYIOT
opdorpadudeckue
OIIMOKHU, TEPMUHBI
IPHUMCHCHBI BEPHO
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aKKypaTHOCTb U MIPE3CHTALIHS MIPE3CHTALUS MIPE3CHTAIIUS
OPUTHHAIILHOCTD MOCTPOCHA 0€3 yyeTa | MoCTpoeHa ¢ MOCTPOCHA B TIOJTHOM
MTOCTPOCHUS KOMITO3ULIMHU y4eTOM TPeOOBaHHH | COOTBETCTBUH C
CIaiioB, 0e3 K 0()OpMIICHHIO, HO | TpeOOBaHUSAMU
COOIFOIEHUS HET €IUHOTO odopmIteHuUs],
TpeOoBaHUI K odopmiIeHUS HCIIOJIb30BaH
mpudTam u ClanoB OpUTHHAIbHBIN
[[BETOBOMY IIOJX0JI K
0hOpPMIICHHUIO 0(OPMIICHHUIO CIIAlIOB

Illkana nmepeBoaa 6aj110B B OTMETKY

17-15 6annos. - «5»

14 - 9 6an0B - «4»

8-6 6amioB -«3»

MeHee 6 06aIIOB MM OTCYTCTBUE PAOOTHI - «2»

JJ1s IpOMeKyTOYHOM aTTecTaluu

1-14 3apanusa— 1 6ang, 15 u 16 3apanus — no 3 6asia. [lomydennsle oOyJaroIMCs
OaJuIbl 3a BBIMIOJIHEHUE BCeX 3afaHuii cymmupyrorcsa. CymMMapHbIi 6ail IepeBOAUTCA B OTMETKY
M0 NATUOAITFHON IIKaje ¢ y4€TOM PEKOMEHIyeMOU Kbl IIepeBoa:

Ouenka | @opMa KOHTPOJISA Kpurepun oueHuBaHus IMoka3arenu
OlleHHUBAHUS

«5» KonTpomnbHas padbota MPaBIWIBHOCTH OTBETA 17-20 6ain

«» KonTtposnbHas pabota IIPaBWJIBHOCTh OTBETA 13-16 GanoB

«3» KonTponbHas pabota MIPaBIWJIBHOCTH OTBETA 9 -12 6amios

«2Q» KonrtponbHas padota MPaBUJILHOCTh OTBETA 11 6annoB u MmeHee

5.YCJIOBUS PEAJIMZALIUU ITPOI'PAMMBI TIUCHUIITINHBI

5.1. lnsa peanusanuu NporpaMmsbl yueOHOM TUCHMITIMHBI JOJDKHBI OBITH MPEAyCMOTPEHBI
CIIEIyIOIINE CHEIUAIbHbIE TOMEIIECHUS:

Kabuner «buosnorum», ocHaiieHHbIH 000pynoBaHHEM: MeOenb, JOCKa, MeJl, HarjsHble
nocoOusi (KOMIUIEKThl Y4eOHBIX TaONMll, IJIAKaTOB), TEXHUYECKUMHU CPEICTBAaMU OOYUYECHMUS:
KOMIIBIOTEP C YCTPOMCTBAaMM BOCIIPOU3BEACHHUS 3BYKa, IEPEHOCHON MYJIBTUMENNA-IIPOEKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep AJis Mpe3eHTalHH.

JlaGopatopusi, OCHallleHHas OOOpYIOBaHHEM MJisi NPOBEACHMS 3aHATHI: MHKPOCKOIIHI,
CEeKYHJIOMEp, TOHOMETP, JabopaTopHas rnocyna (mpoOUpKH, MOACTABKH JIJIsl TPOOHUPOK, MUHIIETHI,
IIECOK, CTYNKH C TNECTHKaMH, IpPEIMETHbIE M IOKPOBHBIE CTEKJIA, CTEKISHHBIE MaJ0YKH,
npenapoBajibHble WIJIbl, (GUIbTpOBaIbHasg Oymara (candeTku), CTakaHbl) TMIIEPTOHUYECKUIN
pacTBOp xJyiopuja Hatpusi, 3%-HbIl pacTBOp NEpOKCUIA BOAOPOJA, pacTBOp Hojga B MOIUCTOM
KaJIuW, TIUIEPHUH, KITyOHNU KapTo(dess, JTUCT 3JI0/Ieu KaHAJCKOH, TI0 PAOMHBI OOBIKHOBEHHON
(psIOMHBI WM TOMATA), JIyK peryaThiii, pa3BeIeHHbIE B BOJIE JPOXKIKH )

6.MudopmannoHHoe odecniedeHHe peaJu3aluu MPOrpaMMbl
Jns peanuzanuu nporpamMmbl  OMOIMOTEYHBIH (DOHA 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAH M€YaTHBIMH W/WIM 3JEKTPOHHBIE OOpa3oBaTeibHble U WHGOPMAalMOHHbIE
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PECYPChI, PEKOMCHAOBAHHBIC IJId HCIIOJIbB30BaHHUS B O6p330BaTCJ'II>HOM mponecce, HEe CTapuic
IATH JIET C MOMCHTA U3JaHu.

6.1. OcHOBHBIE H3aAHUSA

1. buonorus. 10 kimacc. YriryOlieHHBIH ypOBEHb : yueOHHK : 2 yacTsax. Yacts 1 / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Pyouos [u ap.] ; nox pea. B. B. Ilaceunnka. - Mocksa :
[Ipoceemenue, 2024. - 256 c. - ISBN 978-5-09-115753-6. - Tekcr : anexrponnsiid. - URL:
https://znanium.ru/catalog/product/2162601 (mara obpamenus: 26.05.2025). — Pexum nocryna:
IO MOATHCKE.

2.3axapos, B. b. buonorus. 10-11 knacc. ba3oBslit ypoBens : yuebnuk s 10—11
KJ1accoB o01eo0pa3oBaTenbHbix opranuzanuii / B. b. 3axapos, H. 1. Pomanosa, E. T. 3axapoBa
; moxa pen. E. A. KpukcyHosa. - 2-¢ 3. - Mocksa : OOO "Pycckoe crnoBo-yueOnuk", 2021. -
352 c. - (®I'OC. UnnoBanuonHas mkona). - ISBN 978-5-533-02434-1. - TekcT : 37eKTPOHHBIA.
- URL.: https://znanium.ru/catalog/product/2150370 (nara obparenus: 26.05.2025). — Pexxum
JOCTYTA: 1O MOJIMTUCKE.

32



		2025-06-09T10:38:28+0300
	Новикова Наталия Геннадьевна




