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1.OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TUCIHUILIAHBI

BbUOJIOTI'UA
1.1 MecTo 1McUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:
VuebHas JUCLUIIINHA «buonorus SIBIISICTCS 00s13aTENIBHOM 4aCThIO

00111600pa30BaTEIHHOTO IUKJIAa OCHOBHOU MPO¢eCCHOHATBHOM 00pa30BaTEILHON MPOrpaMMBbl 11O
crienanbHOCTH 43.02.16 Typu3M U TOCTENPUUMCTBO.

PabGouast mporpamma AuCIUIUIMHBI pa3paborana B cooTBeTcTBUU ¢ DPI'OC cpemnero
obmero oo6pazoBanusi ¢ ydetom @PI'OC CIIO mno cnemmansHocTH 43.02.16 Typusm wu
TOCTEOPUHUMCTBO.

Jucuumunza HampasieHa Ha popmupoBanue OK 1o crenuanbHOCTH:

Koo Haumenoeanue komnemenyuu
KomnemeHuuu
OK-01 BreiOupath  crmocoObl  pemieHusl  3aaad  IpOPECCHOHATBLHOW  JIeSTEILHOCTH
MPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM
OK-02 Ucnonb3oBaTh COBpEMEHHBIE CpEACTBA IOMCKA, aHalW3a W HUHTEpIpeTaluu

uapopmaiii U WHGOPMAIMOHHBIE  TEXHOJNOTMH JUISl  BBIMIOJIHCHUS  3a/1a4
po(eCCUOHAIBHOM IS TEILHOCTH

OK-04 OddexTrBHO B3aUMOIEHCTBOBATH M pab0OTATh B KOJUICKTUBE M KOMaH e

OK-07 ConelicTBOBaTh COXpaHEHUIO OKPYXKAIOMIEH Cpelbl, pecypcocOepekeHHIO, TPUMEHSTh
3HaHUA 00 N3MECHCHHUHU KJIuMara, IIPUHIUIIBI 6€pe)KJII/IBOFO IMpou3BOJACTBA,
3¢ (EKTUBHO JCHCTBOBAThH B UPE3BhIYANHBIX CUTYAIUSIX

1.2. He.]'[l/l ! IVIAHUPYEMBbIE PE3YJAbTATbI OCBOCHUA NUCHUIIJIMHDBI:

Heas: dopMupoBaHue y CTYyAEHTOB MPEICTABICHHS O CTPYKTYpHO-()YHKIIMOHAIBHON
OpraHu3alliM JKUBBIX CHCTEM DPAa3HOTO paHIra KaK OCHOBBI IPUHATHS PEIIEHUH B OTHOLIEHUU
00BEKTOB ’KMBOM IPUPOJIBI U B IPOU3BOJCTBEHHBIX CUTYyaIHSIX.

3agaum:

1) chopmupoBaTh MOHUMAHKUE CTPOCHUS, MHOTOOOpa3Hsi 1 OCOOCHHOCTEH KHBBIX CHCTEM
pPa3sHOro YpOBHSI OpraHM3allld, 3aKOHOMEPHOCTEH NpPOTEKaHUs OMOJOIMYECKUX MPOLIECCOB U
ABJICHUM B OKpYXalolleld Cpeae, LEJOCTHOW Hay4HOW KapTHHBI MHUpa, B3aUMOCBSI3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI ONPEIEISITh KUBbIE OOBEKTHI B IIPUPOJIE; IPOBOAUTH HAONIOAECHUS 3a
HKOCUCTEMAaMU  JJs  BBIABICHHUS  €CTECTBEHHBIX W AQHTPONOIEHHBIX  W3MEHEHHH,
MHTEPIPETHPOBATH PE3YIbTAThl HAOIIOICHUH,

3) copmupoBaTH HaBBIKU MPOBEJECHUS NIPOCTEUIINX OMOIOIMYECKUX IKCIIEPUMEHTAIBHBIX
UCCIIC/IOBAaHMA C  COONIONEHHEM TIpaBWiI  Oe30macHoro oOpameHus ¢ OOBeKTaMH |
000py10BaHUEM;

4) pa3BUTh YMEHHUS WCIOJB30BATh HWH(POPMALHUIO OHOJIIOTHYECKOTO XapakTepa U3
pa3INYHbIX UCTOYHUKOB,;

5) cdopmupoBaTh YMEHHS IPOTHO3MPOBATH IIOCIEICTBUS CBOEH JESITENBHOCTH IIO
OTHOILLIEHHUIO K OKpYXarolllel cpele, COOCTBEHHOMY 30pOBbIO; OOOCHOBBIBaTh M COOJIIONATH
MepbI TPOMUITAKTUKH 3a00ICBaHUN.

6) chopMupoBaTh NOHMMAHME 3HAUYUMOCTH JOCTMIKEHHHM OMOJIOTMYECKON Hayku U
TEXHOJIOTMI B MPAaKTUYECKON JESTENIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTHH M arpoOHOTEXHOJIOTHH.
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1.3 Ilnanupyembie pe3yJibTaThbl OCBOEHHMSI 0011e00PA30BaATEJbHON AUCHMILUIMHBI B
coorBeTcTBUM ¢ PT'OC COO
OO0mme (IMYHOCTHBIE M MeTANpPeAMeTHbIE) Pe3yJIbTaThl 00y4YeHMs :

B yacT TPpy10BOro BOCIUTAHUS:

- TOTOBHOCTH K TPY/1y, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0T00HE;

- TOTOBHOCTh K aKTHBHOMW JESATEIBHOCTH TEXHOJOTMUYECKON W COIMAIbHON HaIMpaBIIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITCIIBHO — BBITIONHITH — TAKYIO
JIeSITENIbHOCTD;

- IHTEPEC K pa3INdHbIM cepam mpodeCcCHOHATBHON ACSITETLHOCTH,

Osgi1aieHHe YHHUBEPCAJBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHU A€ CTBUSIMMU:

a) 0a30BbIC JJOTUYECKUE IEHCTBHUS:

- CcaMOCTOATENbHO (OPMYNIHPOBATh U aAKTyaIM3HpPOBaTh MpOOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBNUBATh CYIIECTBEHHBII MPHU3HAK WJIM OCHOBAHUS NJIS CPaBHEHUS, KIAacCUPUKALUU U
00001IEeHNS;

- OIPEIENTh LEH JeSTEIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

- BHOCHTH KOPPEKTHUBHI B JIEATEIbHOCTh, OIICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEJSIM,
OIICHUBATH PUCKH TIOCIICICTBUN JACSITEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPH PEIICHUN KU3HEHHBIX MPoOIeM

0) 6a30BbIE UCCIIEIOBATEIHCKHUE ICUCTBUS:

- BJAJeTh HABbIKAMHU Yy4eOHO-HCCIIEIOBATENLCKON W MPOEKTHON JesTeNbHOCTH, HaBBIKAMU
paspernieHust mpooiem;

- BBISIBIISITH IPUYMHHO-CIICICTBEHHBIC CBS3H U aKTyaIU3UPOBATh 33/1a4y, BEIABUTATh THUIIOTE3Y €€
peIIeHNUs, HAaXOAWTh apTyYMEHTHI JIS IOKA3aTeIbCTBA CBOMX YTBEPXKICHUI, 3a/1aBaTh IMapaMeTPhI
U KPUTEPUU PEIICHHUS,

- QaHAJIM3UPOBATh MOJYUYCHHBIC B XOJIC PEIICHUS 3a/1a4l PE3yJIbTAThl, KPDUTUICCKU OI[CHUBATH UX
JIOCTOBEPHOCThH, POTHO3UPOBATH N3MEHEHNE B HOBBIX yCIOBUSIX;

- YMETh MMEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO M MPAKTUICCKYIO 00JIACTH KU3HEICATEITHHOCTH;
- YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIaCTell;

- BBIJIBUTATh HOBBIC WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXO/IbI ¥ PEIICHHUS,

- CITIOCOOHOCTH UX UCIOJIb30BaHUS B MTO3HABATENBHON M COITUAIBHOM MPAKTUKE

B o6J1acTH IEHHOCTH HAYYHOTO TIO3HAHMS:

- c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO HA JHAJOre KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIIUKYIBTYPHOM MUDE;

- COBEPIICHCTBOBAHHE SI3BIKOBOM W UYUTATEILCKOH KYJIbTYpPBHI KaK CPEJICTBA B3aWMOJCHCTBHUS
MEX1y JIF0JIbMU U TIO3HAHUS MUDA;

- OCO3HAHHWE IICHHOCTH HAYYHOW JESATCIIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO H
HCCIIEIOBATENBCKYIO ACSITeIbHOCTh NHINBUAYAIBHO U B TPYIIIIE;

ORiiajieHHe YHHUBEPCAJbHBIMU Y4e€OHBIMHU MO3HABATEILHBIMH 1eHCTBUSIMMU:

B) paboTa ¢ nHpopmaruei:
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- BJIQJICTh HABBIKAMH MONyYEHHUST HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIHHO
OCYUIECTBIISATh MOMCK, aHAJN3, CUCTEMAaTU3alMI0 U HUHTEPIpETAlNi0 UHPOPMAIUH Pa3TUUYHbBIX
BUJIOB U (DOPM TIpE/ICTABICHMUS;

- co3JaBaTh TEKCTHl B Pa3lMYHBIX (opMaTax C y4yeTOM Ha3HAYeHUS MHPOpPMAIUU U LEJIeBOM
ayJUTOPHUH, BEIOWpAst ONTUMAIBHYIO (pOpMY TIPEICTABICHUS U BU3YATH3AIIHH;

- OLEHUBATh JOCTOBEPHOCTH, JIETMTUMHOCTh HH(pOpPMAIMH, €€ COOTBETCTBHE IPABOBBIM HU
MOPAJIbHO-3TUYECKUM HOPMaM;

- WCIIOJIb30BaTh Cpe/ICTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pELICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AI[MOHHBIX 33Ja4 ¢ COOJIOACHHEM TpeOoBaHUI
APrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepexeH s, MPABOBbIX U ITUYECKUX
HOPM, HOPM HH(OPMAIIMOHHON 0€30aCHOCTH;

- BJIaJIeTh HABbIKAMU PACIIO3HABAHHUSA U 3aIIUTHI HHPOpMAIH, HHPOPMAIIMOHHON 6e30MacHOCTH
JUYHOCTH

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPE/IETICHUIO;

-OBJIa/ICHHE HABBIKAMHU Y4eOHO-HCCIIEI0BATENBCKOM, IPOSKTHOW U COIMATTLHON e TeIbHOCTH;
OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY /1e/iCTBUSIMH

0) COBMECTHas JIeATCIbHOCTD:

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBa KOMaHAHON U UHIUBUIYaIbHOU PabOThI;

- IPUHUMATh 1I€JIM COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH JEHCTBUS
M0 €€ JOCTH)KCHHUIO: COCTaBJISITh IJIaH JCUCTBHUM, pacnpeAcssiTh pPOJM C Y4E€TOM MHEHUMU
YY4aCTHUKOB 00CYKIaTh pPe3yIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHHMPOBATb U BBINIOJHATH pabOTy B YCIOBHUSX pEaJbHOrO, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYLIECTBJIAThH MO3UTHUBHOE CTPATETMYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSAX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX JIFOACH MPU aHAJIU3€ PE3yIbTaTOB JIESITEIIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOJICH HA OMIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIMH IPYTOro YeJIOBeKa

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHUSA

- cOopMHPOBAHHOCTh  HKOJIOIMYECKON KyJIbTypbl, TOHHMaHHE BIUSHUSA  COIMAJILHO-
SKOHOMHUYECKUX TPOILECCOB HA COCTOSIHUE MPUPOJHOM M COIMAIBHOM Cpeibl, OCO3HaHUE
TJI00AJIBHOTO XapaKTepa YKOJIOTHYECKUX MpooIieM;

- IUTAHUPOBAHUE U OCYILUECTBIICHUE JICVCTBUI B OKPYKAIOLIEH Cpelle HAa OCHOBE 3HAHUA LEeH
YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

AKTUBHOE HENPUATUE NECUCTBUMN, TPUHOCAILINX BPEJl OKPYKAIOUIEH CPELE;

- YMEHHE IPOrHO3UPOBATh HEOIArONPHUATHBIE SKOJOTHYECKHE MOCIEACTBUS MPeANPUHIMAEMbIX
JIEMCTBUM, IPEJOTBPALLATD UX;

- pacUIMpEHHE OIbITA JAESITEIBHOCTH HKOJIOTUYECKON HAaIIPaBIEHHOCTH;

- OBJIQJICHUE HABBIKAMH YY€OHO-HUCCIIECIOBATEIILCKOM, POSKTHOM U COLMATBHON ACSITETFHOCTH

JucnuivinHapHble (IpeAMeTHbIe) pe3yJbTaThl 00y4eHH s

- c(OpPMUPOBAHHOCTh 3HAHUI O MeCTe U POJIM OMOJIOTUU B CHUCTEME HAYYHOI'O 3HAHMS,
(YyHKIIMOHATBLHOM TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX MPo0JieM;

— cOpPMUPOBAHHOCTh ~ yYMEHMSI  pPACKpbIBaThb  COJEp)KaHWE  OCHOBOIIOJIAraroIINX
OMOJIOTMYECKUX TEPMUHOB U TIOHATHUW: KHU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BU],
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MOTYJISIIIFSI, SKOCHUCTEMa, OUOIIeHO3, Ouocdepa; merabonu3M (0OMEH BEIIECTB U MPEBpAIllCHUE
SHEPTHUH), TOMEOCTa3 (CamMoperyssius), OHOCHHTEe3 OeKa, CTPYKTypHas OpraHU3alus >KUBBIX
CHCTEM, JMCKPETHOCTD, caMOperyJIsIIus, CaMOBOCIIPOM3BE/ICHHE (penpoyKims),
HACJIC/ICTBEHHOCTh, HW3MEHYMBOCTb, JHEPro3aBHCHUMOCTh, pOCT ¥ pa3BUTHE, YPOBHEBas
OpraHu3aIus;

— cOPMHPOBAHHOCTh ~ yYMEHHUS  PAaCKpbIBaTh  COACpP)KAaHUE  OCHOBOIOJATAIOIINX
OMOJIOTUYECKUX TEOPHH U TMIOTE3: KJIETOYHOH, XpPOMOCOMHOM, MyTallUOHHOM, 3BOIIOIIMOHHOM,
MIPOMCXOXKICHUS )KU3HU M YEeTIOBEKa;

- c(OPMHPOBAHHOCTh YMEHHUS PACKPHIBATH OCHOBOIIOIATAIOIINE OHOJIOTUIECKHE 3aKOHBI 1
3akoHoMepHocTu (I'. Mennens, T. Moprana, H.U. BaBunosa, J. I'ekkens, @. Mromnepa, K.
bapa), rpaHuUIBl KX TPUMEHUMOCTH K J)KUBBIM CUCTEMaM;

- npuoOpeTeHre OmbITa TMPUMEHEHUS OCHOBHBIX METOJOB HAy4YHOTO IMO3HAHUS,
UCTIONIB3YEMBIX B OMOJIOTHH: HAOIIOJICHHUS W ONMCAHHS JKUBBIX CHCTEM, MPOIECCOB U SIBICHUI,
OpraHu3aIluy U MIPOBEACHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBUKCHHS THIIOTE3, BBISBICHUS
3aBUCUMOCTH MEXIY HCCIEAYEeMBbIMH BEIMYMHAMHU, OOBSICHEHUS TMOJNYYCHHBIX Pe3yJbTaTOB U
(bopMyITHPOBaHUS BBIBOJIOB C UCIIOJIH30BAHUEM HAYUHBIX IMOHITUHN, TCOPUI U 3aKOHOB;

- C(OPMHPOBAHHOCTh YMEHHSI BBIICISATH CYIICCTBEHHBIC TNPU3HAKKH BHPYCOB, KIETOK
NPOKAapUOT W DYKAPHOT; OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, BHUJIOB,
OMOreo1eHO30B U JKOCHUCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa BELIECTB W MpPEBpaICHHS
DHEPTUU B KJIETKE, (DOTOCHHTE3a, TUIACTHYECKOTO M DHEPreTHYECKOro OOMEHa, XeMOCHHTE3a,
MHUTO3a, ME03a, OIUIOAOTBOPCHUS, PA3BUTHS W PA3MHOXKCHHS, WHIUBUIAYaJTHHOTO Pa3BUTHS
oprann3ma  (OHTOTeHe3a), OOpbObI 3a  CYIIECTBOBAaHHWE, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHusl, IPUCIIOCOOIEHHOCTH OPraHU3MOB K cpesie OOMTaHUs, BIUSIHNS KOMIIOHEHTOB
OKOCHCTEM, AHTPOIIOTEHHBIX HM3MECHEHUH B JKOCHUCTEMaxX CBOEH MECTHOCTH, KpyroBOpOTa
BEIIIECTB U MPEBpAICHUE YHEPTUU B Orochepe;

— cOPMHPOBAHHOCT, ~ yYMEHHUS  peIaTth  OWOJIOTMYECKHE  3a7add,  COCTaBIAThH
TCHOTHUITMYECKAE CXEMbl CKPCIIUBAHMS JIUIS Pa3HBIX THIIOB HACIEJAOBaHHS TPU3HAKOB Y
OpPraHW3MOB, COCTAaBJIATH CXEMBI TIEpEHOCA BEIIECTB U SHEPTHH B AKOCHUCTEMax (IIETH MUTAHUS,
MUIIEBBIE CETH) ;

- C(OPMHPOBAHHOCTh YMEHHI KPUTHYCCKH OICHMBATh HH(OpMAIUI OHOJIOTHYECKOTO
COJICpKAaHUs, BKIIIOYAIONIYIO0 TICEBJAOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX WCTOYHHUKOB (CpeicTBa
MaccoBoi WH(MOpMAIIUK, HAYYHO-TOMYJISIPHBIE MaTepUabl); HHTEPIPETUPOBATH STUYCCKHE
aCITIeKThl COBPEMEHHBIX UCCIICAOBAHUI B OMOJIOTHH, METUITMHE, OMOTEXHOJIOTHU; PACCMATPUBATh
r100aJIbHBIE YKOJIOTHYECKUE TPOOIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIIEHUIO K HUM
COOCTBEHHYIO TTO3HUIIHIO;

- C(OPMHPOBAHHOCTh YMEHHH CO3/1aBaTh COOCTBCHHBIC ITHUCHMCHHBIE U  YCTHBIC
COOOIICHNST HA OCHOBE OMOJOTMYECKOW WMH(POPMAIUU U3 HECKOJIBKUX HMCTOYHHKOB, TPAMOTHO
UCTIOJIB30BaTh MOHATHWHBIN amapar OHOJIOTHH;

- NpUOOpPETeHUE OMbITa TPUMCHECHUS OCHOBHBIX METOJIOB HAy4YHOI'O I[O3HAHUS,
UCTIONIB3YEMBIX B OWMOJIOTHH: HAOIIOJICHUS W OIMCAHMS JKUBBIX CHCTEM, MPOIECCOB U SIBICHUIA,
OpTaHM3aINH U MPOBEACHUS OMOIOTUIECKOTO SKCIIEPUMEHTA, BBIIBIIKCHUS TUIIOTE3, BHISBICHHS
3aBUCUMOCTH MEXIY HCCIICAYEMBbIMU BEIMYMHAMHU, OOBSICHEHUS TMOJIYYCHHBIX PE3yJbTaTOB U
(bopMyIMpPOBaHUS BBIBOJIOB C UCIIOJIH30BAHUEM HAYUHBIX MOHITUMN, TCOPUI U 3aKOHOB;

— c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSATh TIOMYUYeHHBbIC 3HAaHUSA M1 OOBSCHEHUS
OMOJIOTUYECKUX MPOIIECCOB U SIBICHUH, JUTS IPUHATHS IPAKTUYCCKUX PEIICHUI B ITOBCEIHEBHON
KH3HH C IeTBI0 00ecTiedeHns1 6e30MacHOCTH CBOETO 3/I0POBbS U 3JI0POBBS OKPYIKAIOIINX JIFOICH,
coOmo/ieHnsT  3J0pOoBOr0  o0Opas3a KHM3HM, HOPM TIPAMOTHOTO IOBEJIEHHS B OKpYXKarolen
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NPUPOIHON cpeze; MOHMMAaHWE HEOOXOIMMOCTH HCIONB30BAaHUS JOCTHKEHHNA COBPEMEHHOMN
OnosIoruu ¥ OGUOTEXHOJIOTUH AJIS PALlIOHAILHOTO IPUPOO0NOIb30BAHHUS.

2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJbHOM JUCIIATLIAHBI

2.1. O0beM IMCUMILIMHBI M BUABI y4e0HOIi padoThI

Bup y4yeOHoii padoThI

O01neM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl AU CHHUIIIMHBI 32
B T.4.

OcHoOBHOe co/iep:KaHue

TeopeTudeckoe o0ydeHue 16
B T.4. IPO(eCCHOHATLHO-OPUEHTUPOBAHHOE CO/IEPIKAaHHUE 2
IIPAaKTUYECKUE 3aHATUS 16
B T.4. MPoeCCHOHATHHO-OPHUEHTUPOBAHHOE CO/IepKaHue B (hopme 6
MPAaKTUYECKOI 0 3aHATUSA

na0opaTOpHbIE 3aHATUS 2
IIpome:xxyTouHast arrectanus (aud. 3a4yer) 1 cem
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2.2. TemaTnyecKuii JIAH M CoJepP:KaHUE TUCIHHUILIMHBI

O0bem |DopmupyemMbl
HaunMenoBaHue pa3ienoB u Copaepxanue yueOHOro marepuaJia (0OCHOBHOe U NpodeccHoHAIBbHO- YACOB e
TeM OPHEHTHPOBAHHOE), T1A00PATOPHbIE U MPAKTUYECKUE 3AHATHS
KOMIIeTeHIIUH
1 2 3 4
Pa3nes 1. buosnorus kak Hayka. 2KuBble ccTeMbl M MX OPraHU3anus OK-02
Tema 1.1. OcHoBHOe cogepkaHue
buonorus
B cucteme Hayk. O0mas
XapaKTePUCTHUKA KU3HU
Teopernueckoe odyueHue:
buonoruss — Hayka o xuBOM mnpupoae. CBs3u OUONOTHM C OOILIECTBEHHBIMH, 1

TEXHUYECKUMHU U JPYTMMU €CTECTBEHHBIMH HayKamu, (puiocodueil, peauruei, 3STUKou,
3CTeTUKOW M mpaBoM. Ponp Ouonorun B (OpMUPOBAaHMM COBPEMEHHOW HAy4HOM
KapTUHbI MUpa. Cructema OMOJIOTHYECKUX HaYK.

Metoapl TO3HAHUS JKUBOM MpHponbl (HaOMIONEHUE, HKCIEPUMEHT, OIHCaHHE,
HU3MEpeHne, KiiacCupuKaims, MOJASITMPOBAHNE, CTATUCTUIECKAs 00padOTKa JaHHBIX ).
Xussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ouonoruu. OTIUYME >KHUBBIX
CHUCTEM OT HeOpraHu4ecKou nmpupoapl. CBOKCTBa OMOCUCTEM U UX Pa3HOOOpa3ue.
VYpoBHM OpraHu3aluu OMOCUCTEM: MOJIEKYJISIPHO-TeHETUYECKUH, KIIETOYHBIH,
OpraHW3MEHHBIN, MTOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMO - T€OIEHOTHIECKUI),
onocdepHbIit
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Pa3znen 2 Xumuvecknii COCTaB M CTPOEHNE KJIETKH

Pazpen 2 Xumuuyeckmii
COCTAB M CTPOEHHUE KJIETKH

OCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

XUMHUYECKUM COCTaB KIJICTKH. XUMH4YecKue OJICMCHTHI: MaKpO3JIEMCHTBI,
MHKPOI3JICMECHTEI. BOI[a 1 MUHCPAJIBHBIC BCUICCTBA. CDYHKIII/II/I BOABI 1 MUHEPAJIbHBIX
BCIICCTB B KJICTKC. Hoz[z[epx(aHHe OCMOTHYECKOT0 Oananca

HpaKTI/IquKHe 3aHATHHA:

Ne 1 «buonorundeckas POJib MHHCPAJIBHBIX BCIICCTB B oOecrieueHNH
KUBHEACATCIBHOCTHU OpTraHu3MoOB, IMPOSABJICHUA 211/106a.ncha MHUHEPAJIBbHBIX
9JICMCHTOB»

Tema 2.2.
buosornuecku BaxxHbIE
XUMHUYECKUE COETUHEHU

Conepxanne yueOHOro MaTeprasa

benkun. CoctaB u cTpoeHHe OENKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezameHnnMble U 3aMEHUMbIE aMHHOKHUCIOTHI. AMUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYphI OCITKOBOI MOJICKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS M YCTBEPTUIHAS
CTpyKTypa). XHMHYECKHE CBOMCTBa OecykoB. buomormueckue QGyHKIUU OCIKOB.
®depmeHThI — OHosornyeckue karanuzaropel. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas cnenududHocth. Kodepmentsl. Buramunpl. Otinuus ¢GEepMeHTOB OT
HEOPTraHMYECKUX KaTalIu3aTOpPOB.

VYrneBoapl: MoOHOcaxapuibl (TJIOKO3a, pubo3a M JAe30KCHpuO03a), aucaxapHibl
(caxapos3a, JakTo3a) M moaMcaxapuabl (Kpaxmayu, TJIHMKOTEH, IIEJUTI0JI03a).
buonornueckue ¢GyHKIMM yriaeBoaoB. Jlunuael: Tpuriuuepunbl, (Hochoaunuabl,
crepounbl. [wapodunbHO-rTUAPOPOOHBIE CBOMCTBA. buonmornveckue QyHKIHH
munuaoB. CpaBHEHHE YIJIEBOAOB, OCJIIKOB M JHUMHAOB KaK HCTOYHMKOB 3HEPTHUU.
Hyxnennosbsie kucnorsr: JJHK u PHK. Hykieoruasl — MOHOMEpPBI HYKJIEHMHOBBIX
kucyioT. Ctpoenne u Gynkimu JJIHK. Ctpoenue u dynknun PHK. AT®: crpoenue u

OK - 01
OK - 02
OK-04
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byHKIIUU
JlaGopaTopHble 3aHATHs (Ha BBIOOD MTPENO1aBaTelIs)
Ne 1 «M3ydyeHue kaTaauTHUECKOM aKTUBHOCTH (DEPMEHTOB (Ha MpUMepPEe aMUIa3bl WU
KaTasasbl)»
Tewma 2.3. Coneprxkanne y4eOHOT0 MaTepuasa
CrpyKTypHO- [Mutonorus — Hayka o kierke. KietouHast Teopusi — npuMep B3auMOJEHCTBUSA UIEH U
(GyHKIIMOHATbHAS (bakToOB B HAYYHOM MO3HAHUHU. METO/Ibl U3YUYCHUSI KIETKH.

OopraHu3anus KJICTOK

Knetka kak menmoctHass xkuBas cucrema. OOmue NpPHU3HAKU KIETOK: 3aMKHYTas
HapykHas memOpana, monekysnbl JIHK kak renernueckuii anmapar, cucteMa CHHTE3a
Oenka.

Tunsl KJIETOK: JyKapuoTHueckas M mpokapuoTuueckas. OCOOEHHOCTH CTPOECHHS
npoKapuoThdecko  kietkn.  Kimerounas  crenka — Oaktepuit.  CtpoeHue
AYKapUOTHUECKOU KJIETKH. OCHOBHBIC OTIWYHUS PACTUTEIBHON, )KUBOTHON M TPpUOHOM
KJIeTKU. [I0BEpXHOCTHBIE CTPYKTYpPbl KJIETOK— KJIETOUHAs CTEHKA, TJIMKOKAJIMKC, UX
¢bynkuuu. [Tnasmatudeckas meMOpaHa, €€ CBOMCTBA M (DyHKITUH.

[Mutoruasma u ee opranousl. OqHOMeMOpanHble opranousl kietku: JIIC, annapat
l'onpmxu, nm3ocombl. [lodyaBTOHOMHBIE OpraHoOMAbl KJIETKH: MHUTOXOHJPUH,
miactuabl.  [IpoucxokaeHue  MUTOXOHIAPUKA M IUIaCTUMA. Buasl  mimactu.
HememOpannbie opraHoujibl KJIETKH: pUOOCOMBI, KJIETOUHBIN LIEHTpP, LEHTPUOIIH,
PECHUYKH, KI'yTUKH. DYHKIMKU OPTaHOUIOB KIETKU. BritoueHusl.

Anpo — perynsTopHbld 1ieHTp KieTkd. CrTpoeHWe sjapa: suepHas 000s0YKa,
KapuoIuia3Ma, XpOMaTUH, SAPBIIIKO. XpOMOCOMBI. TpaHCHOPT BEUIECTB B KJIETKE

JlaGopaTopHbie 3aHATHs (Ha BBIOOp MTPENO1aBaTelIs)

Ne 2 «M3ydyenume cTpoeHHsS KJIETOK pAcTeHUI, J>KMBOTHBIX M OaKTepwil mOJ
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUE»

Pa3pea 3. /KuzneaessTeJJbHOCTh KJIETKH

Tema 3.1.
OOMEH BELIECTB

Coneprxanue y4eOHOTo MaTtepuasa

OOmeH BemliecTB, WM MeTa0onm3M. AccuMmuisiiusi  (IIacTHUecKuid oOMeH) u

OK - 01
OK - 02

10
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U IIPEBPAILCHUE JHEPIUU
B KJIETKE

TUCCUMWIIALIUS  (PHEPreTHYeCKUid OOMEH) — JBE CTOPOHBI €AWHOrO TMpolecca
metabonm3ma. Ponmb 3aKOHOB COXpaHEHHMS BeIIECTBA M OSHEPTUH B IOHHMaHWUU
MeTabonu3ma. Tumsl oOMeHa BemiecTB: aBTOTPO(GHBIH U rerepoTpodHbIi. Pomb
(depMEeHTOB B OOMEHE BENIECTB M IPEBPALICHUH SHEPruu B KieTke. DOTOCHHTES.
CseroBasg u TemHOBast (as3bl porocunTesa. Peakuuu ¢orocunTesa. DPPekTHBHOCTH
¢dortocunTe3a. 3HaYeHNEe POTOCHHTE3A IS JKU3HH Ha 3emuie. Brusiaue ycnoBuii cpezpt
Ha (oToCHHTE3 ¥ CHOCOOBI TOBBIMICHHS €ro MPOAYKTUBHOCTH Yy KYyJbTYypHBIX
pacTeHnil. XeMOCHHTe3. XeMOCHHTE3UpYyIomue OakTepry. 3HaueHHEe XEMOCHHTEe3a IS
JKU3HU Ha 3eMiie.

DHepreTHyeckuii 0OMeH B KieTke. Pacienienne BerecTs, BoIICICHUE U
aKKyMYJIMPOBaHUE SHEPTHH B KJIETKE. DTalbl SHEPreTUYecKoro oomMena. I nukomnmus.
Bpoxxenue u ero Buasl. KucinopoaHoe okuciaeHne, WM KJICTOYHOE IbIXaHUE.
OxucnutensHoe dochopummpoBanue. IPpPeKTUBHOCTD YIHEPTETHUECKOTr0 0OMeHa

Tema 3.2.
Bbuocunres Oenka

Copepxanue yueOHOro MaTepuana

Peaxiuu matpuunoro cunresa. ['enernueckast uapopmanus u JJHK. Peanuzanus
reHeTUYecKoi nHpopmanuu B KIeTKe. | eHeTHuecKkuii KO U ero CBOICTBa.
Tpanckpunius — matpuunblii cuaTe3 PHK. Tpancnsuus — 6nocunrtes 6enka. DTamnsl
tpaucsaimu. KogupoBanne aMHHOKHUCIIOT. Postb pubocoM B OMOCHHTE3E OeKa

[IpakTHueckoe 3aHsATHE

Ne 2 «Pemienue 3aa4 Ha OIpeieI€HUE 110CIIE0BATEIbHOCTH HYKJIEOTHI0BY

Tema 3.3.
Bupycsl

Coneprxanne y4eOHOT0 MaTepuasa

Hexnerounsie ¢popmbl sku3HN — BUpYyCHl. MlcTopust oTkpbiTus Bupycos (/1. 1.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO IMKJIa BUPYycoB. bakrepuodaru.
bosie3snu pacTeHunil, >)KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUpycamMu. Bupyc
nMmmyHoaeduiuta yenoseka (BUY) — Bo3oynurens CITM/la. [Tpodunaktruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JeBaHUN

OK - 04

Pa3nen 4. PazMHoxenue 1 MH

JAUBHIYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEHHEBIN IUKIT KIIETKHA

Copeprxkanue yu4eOHOro Marepuasa

KiteTouHbIN UKII, WM )KM3HEHHBIN UK KaeTku. HTepdasza u muto3. [Iporeccsr,

OK-01,
OK-02,

11
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npoTekaromue B uaTepgase. Permmkanus — peakuus MmaTpuanoro cuatesa JJHK.
CtpoeHre XpOMOCOM. XPOMOCOMHBIN HAOOp — KapuoTHut. JIUITOnaHbIN 1
TaIuIONTHBIA XPOMOCOMHBIE HA0OPBL. XpoMaTuabl. [{uTonornueckrne 0CHOBBI
Pa3MHOKEHUS U NHIMBHUIyalIbHOTO Pa3BUTHUSI OPTaHU3MOB. JleeHue KIeTKH — MUTO3.
Craguu muto3a. [Iponecchl, MpoucxXoasIie Ha pa3HbIX CTaIUsAX MUTO3A.
buonoruueckuii cmpica mutosa. [lporpamMmmupyemast ruenb KJIETKH - alonTo3

Tema 4.2.
dopMbI pa3MHOKEHUS
OpPTaHU3MOB

Coneprxanue yu4eOHOro MaTtepuasa

@®opMbl pasMHOXKEHHS OpraHU3MOB: Oecrojioe U TMosioBoe. Bunel 6Gecnonoro
pPa3MHOXKEHHUS: JIeJIEHWE HAJBOE€ U IIOYKOBAaHME OJIHO U MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHe. LCKycCcTBEHHOE KIOHHPOBaHHUE
OpPTraHMU3MOB, €r0 3HaYEHHE ISl CEIEKIUH.

[TonoBoe pa3MHOKeHHUE, €r0 OTINYUs OT Oecnonoro. Meito3. Ctaguu meiiosa.
[Ipoueccsl, mpoucxoasmue Ha cTagusax Menosa. IloBeaenne xpomocoM B Meno3e.
Kpoccunrosep. buonornyeckuii cMbICI U 3HaY€HUE MeHo03a. ['ameTorenes — npouecc
O6pa3OBaHI/I$I IMOJIOBBIX KJICTOK Y )KMBOTHBIX. ITosmoBEIE JKene3bl: CEMEHHUKH B
angHukd. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTo30M /I,
ANUIIEKIIETKA) — CliepMaTorene3 u ooreHe3. OCOOEHHOCTH CTPOEHUS AULEKIIETOK U
cnepMaTo3on1oB. Omnonorsopenue. IlapreHorenes

Tema 4.3.
NuauBuayanbHOE pa3BUTHE
OpraHu3MOB

Coneprxanne y4eOHOTO MaTepuasa

NuauBuayanbHOE pa3BUTHE (OHTOT€HE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl SMOPUOHAILHOTO PAa3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX: JpOOIIeHHE,
racTpyJsiusi, opranorenes. [loctamOpruonansHoe pazputue. Turbl
MMOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPSAMOE, HENPsiMoe (JTMYMHOYHOE). BiusiHuEe cpesp
Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.
Poct u pazButue pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: IBOMHOE
OILJIOJIOTBOPEHHE, CTPOSHUE CEMEHHU, CTa/IUU PA3BUTHS

[IpakTHyeckue 3aHsATUA

OK-04

12
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Ne 3 «Muadexmonnbie 3a001€BaHNS U STUACMHUH B UICTOPUH YEJIOBEUSCTBAY.
No 4 «Baknunanus kak npogpuiakTika HHPEKIIMOHHBIX 3a00JI€BaHMIN

Pa3znen 5.
HacJaeacrBeHHOCTD |
H3MEHYUBOCTH OPraHU3MOB
Tema 5.1.
3aKOHOMEPHOCTHU
HacJIeJOBaHUS

Copeprxanue y4eOHOro Matepuasa

[Ipenmer u 3agaun reHeTUKU. Ponb IUTONOTMUM U 3MOPUOJIOTUM B CTAHOBIICHUH
reHeTUKH. BKiag poccuiickux U 3apyOeKHBIX YUEHbIX B pa3BUTHE T€HETUKU. MeToibl
TeHETUKH (TMOPUI0JIOTUYECKUHN, IIUTOT€HETHUYECKHH, MOJIEKYJIIPHO-TEHETUYECKHA).
OCHOBHbIE TE€HETUYECKHE IMOHATHs. [eHeThueckas CHMBOJHUKA, HCIOJb3yeMas B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH HacJe10BaHuUs IPU3HAKOB, YCTaHOBJIEHHbIE ['. Menenem.
MoHorubpuaHoe cKpeuBaHie. 3aKkoH eAMHO00pa3ns THOPUAO0B IEPBOTO MOKOJIEHHUS.
[IpaBmiio noMUHUPOBaHUS. 3aKOH paclIeIIEHUs] IPU3HAKOB. [ MmoTe3a YucToThl
rameT. [lonHOe U HenoHOe JoMUHKUpPOBaHUe. JIUrHOpHIHOE CKpeLIBaHue. 3aKOH
HE3aBUCHMOTO HACJIEJOBAHUS MPU3HAKOB. L[uTOreHeTHUecKne OCHOBBI JTUTHOPUIHOTO
CKpEIMBaHUsA. AHAIM3HUpYIOLlee CKpemyBanye. Mcnonp30Banne aHaIM3HPYOIIErO
CKpEILMBaHUs I ONPEeNICHUs] TeHOTHIIA 0CO0U

HpaKanecxoe 3aHATUC

Ne 5 Pemenue 3agad Ha onpeaereHue BEpOATHOCTH BOZHUKHOBEHUSI HACIEICTBEHHBIX
MPU3HAKOB TPH MOHO-, IH-, MOJUTHOPUIHOM U aHAIM3HPYIOIIEM CKPEIUBaHUH,
COCTABJICHHUEC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHHWA

Tema 5.2.
CrermieHHOe HacleJOBaHe
MIPU3HAKOB

ConeprxkaHue y4eOHOro MaTepuaia

CueruieHHOe HaclieqoBaHue npu3HakoB. Pabora T. Moprana 1o cremieHHOMY
HacJe0BaHUIO reHoB. HapylleHue cluersieHus reHOB B pe3yJibTaTeé KPOCCHHIOBEPA.
XpoMOCOMHasi TEOpPHUS HACIIEACTBEHHOCTH. | eHETHYECKHE KapThI.

I'enetuka mosna. XpoMoCOMHOE OTpe/ieieHUe Moja. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. 'OMOoramMeTHbIE U reTeporaMeTHbie opranu3mMel. HacienoBanue

OK-01,
OK-02,
OK-04

13
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IMMPU3HAKOB, CIICIIJICHHBIX C IMOJIOM

HpaKanecxoe 3aHATUC

No 6 Pemienne 3aa4 Ha onpeiesieHue BEPOSITHOCTH BO3SHUKHOBEHHMSI HACIICICTBEHHBIX
MIPU3HAKOB MPH CLIETUICHHOM HACJE€I0BAHUH, COCTABJIEHUE TEHOTUITMYECKUX CXEM
CKpENIMBaHUS

Tema 5.3.
3aKOHOMEPHOCTH
M3MEHYHUBOCTHU

ConeprxkaHue y4eOHOro MaTepuaia

N3menunBoCcTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HAcJEeICTBEHHas. Poib
cpeabl B HEHACJIEICTBEHHOW H3MEHYMBOCTH. XapaKTEepUCTHKA MOAM(DUKALMOHHON
W3MEHUYMBOCTH. BapuwanuoHHbI psan W BapualMoHHas KpuBas. Hopma peakumn
npu3Haka. KollMuecTBeHHbIE M KAYECTBEHHbIE MPU3HAKM W HUX HOPMa pEaKIUu.
CaoiicTBa MO (DUKAITMOHHOW H3MEHYUBOCTH.

HacnencTBenHnasi, Wiiu TeHOTHITMYECKAsE MU3MEHYUBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. MeH03 U MOJI0BOM MPOIIECC — OCHOBA KOMOMHATHUBHON M3MEHUYHNBOCTH.
MyTannonHast u3MeHUMBOCTh. Kitaccudukanus MyTanuii: reHHbIE, XPOMOCOMHEIE,
reHoMHbIe. YacToTa M MpUYrHbBI MyTanuii. MyTtareHHbie (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSOB B HACJIEICTBEHHOU U3MEHYMBOCTH

H. 1. BaBuiiosa

HpaKTI/I‘IeCKOC 3aHATUC

Ne 7 Pemienue 3a/1av Ha OIPCACIICHNUC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX
MPU3HAKOB IIPH PA3JIMYHBIX TUIIAX B3aHUMOJCHCTBUS I'CHOB, COCTaBJICHUC
ICHOTHUIIMYCCKHUX CXEM CKPCUIMBAHUA

Tema 5.4.
I'eHeTuka yenoBeka

Coneprxkanue yu4eOHOro Matepuasa

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
reHeaJoTH4eCKUi, OJTM3HEIOBBIM, [IUTONCHETHYCCKIM, OMOXUMHYECKHU,
MOJIEKYJIIpHO-TeHeTuYecKil. COBpeMEHHOE OIpeiesIeHNe F€HOTHIA: TOJTHOT€HOMHOE
CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoibto I1I[P-ananu3a.
HacnencTBenHble 3a001eBaHMS YeIOBEKA: TeHHbBIE 00JIE3HH, OOJIC3HH C
HACJICJICTBEHHOM MPepacioioKeHHOCThIO, XpOMOCOMHBIE 001e3HU. CoOMaTUYECKHUe U
reHepaTuBHbIC MyTalui. CTBOJIOBBIC KICTKU. [ IpHHIIMTIBI 310pOBOTO 00pa3a KU3HH,

14
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JAarHOCTUKH, MPOQUIAKTUKY U JICUCHHUS TeHETUIEeCKUX Oomne3Heil. Menuko-
TFEeHETUYECKOE KOHCYJIbTUPOBAHNE. 3HAYCHHE MEUIIMHCKOW F€HETUKH B
IIPEIOTBPALICHUH U JIEUEHUHU T€HETUUYECKHUX 3a00JIeBaHUM YeI0BeKa

HpaKanecxoe 3aHATUC

Ne 8 «CocTtaBiieHue 1 aHaJIU3 POJIOCIOBHBIX YEJIOBEKay

Pa3gen 6. DBoJIOMOHHAA OMOJIOTUSA

Tema 6.1.
OBOJIIOLMOHHAs TEOPUS
U €€ MECTO
B Ouosiorun

Copnepxanue yueOHOro MaTepuasa

[Ipeanochiki BOSHUKHOBEHHSI 3BOJIIOIIMOHHONW TEOPHUH. DBOIIOLMOHHAS TEOpHs U €&
MecCTO B OmoJioruu. BiusiHre 5BOIOIMOHHON TEOpUHN Ha pa3BUTHE OMOJIOTUU U APYTUX
Hayk. CBuaerenbcTBa ABOJIOUUU. [laleOHTONIOTMUECKHE: TOCIEeI0BATEIbHOCTh
MOSIBJICHUS BHUJOB B TAJICOHTOJIOIMYECKON JIETONHMCH, TEPeXOaHble  (HOPMBI.
buoreorpaduyeckue: cxoacTBo u paznuuue (ayH U Grop MaTepuKOB U OCTPOBOB.
DOMOpHoOorHuecKre: CX0ACTBa U pa3inyus SMOPHOHOB Pa3HBIX BHIOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aAHAJOTUYHBIC, PYyJIUMEHTApHbIE
OpraHbl, aTaBU3Mbl.  MOJEKYJIIPHO-OMOXUMHUYECKHE:  CXOJICTBO  MEXaHHU3MOB
HACJICJICTBEHHOCTH ¥ OCHOBHBIX METa0OIMYCCKUX MyTEH y BCEX )KUBBIX OPTaHU3MOB.
OpomonnonHas Teopus Y. lapsuna. [Ipeanochuiku BOSHUKHOBEHHUSI TapBUHUA3MA.
JIBMKyIIME CHUITBI HBOJIIONMY BUJIOB 110 J[apBUHY (M30BITOYHOE Pa3MHOKCHHE TIPH
OTPaHUYEHHOCTHU PECypCOB, HEONpPeIeIEHHAs N3MEHYUBOCTb, OOphOa 3a
CYIIECTBOBAHHE, €CTECTBEHHBINH 0TOOD)

Tema 6.2.
MUKpO3BOTIOLIHS

Coneprxkanue y4eOHOrO MaTepHaa

Cunretnueckass Teopust dBomonuu  (CTD) u €€ OCHOBHBIE IIOJOXKEHMS.
Muxkpossonronus. [Tonmynsanus kak equHUIA BUA U 3BOJIOLUH.

JBrxkymme cuibl ((hakTOPHI)IBOJIONWN BUOB B MPUpoje. MyTallMOHHBINA MPOIIECC U
KOMOMHATUBHAs N3MEHYMBOCTD. [lomynannoHHble BONHBI U Ipeld reHoB. M3omsanus u
murpanus. EctecTBeHHBIN 0TOOp — HampaBistonmii (Gaxktop 3Bomonud. Dopmbl
ecTeCTBEHHOTro otoopa. [IprcrnocobaeHHOCTh OPraHM3MOB KaK Pe3yJIbTaT IBOJIOLUH.
[Tpumepsl npucnocoOieHni y opranuzMoB. ApoMopdo3sl B uanoaganTaui. Bua u

OK-01,
OK-02,
OK-04
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BugooOpasoBanue. Kpurepun Buma. OcHoBHble (OpPMBI  BUAO0OPAa30BaHUS:
reorpaguueckoe, 3K0JI0rHyecKoe
Tema 6.3. Coneprxkanue y4eOHOro Matepuasa
Maxkpo3BOIIOIHS MaxkposBomonus. @opMbl 3BOMIOLKN: (puUieTHYecKasi, IMBEpPreHTHas, KOHBEpreHTHas,

napajuienpHasi. HeoOpaTuMocTh 3BONIIOIMH

[TpakTHdeckoe 3aHsATHE (Ha BEIOOD MpernoaBaTeis)

Ne 9 «CpaBHeHue BUI0B 110 MOPGOJIOTHIECKOMY KPUTEPHIOY

Pa3nen 7. Bo3dHukHOBeHHE U

a3BHUTHE JKM3HU Ha JeMJie

Tema 7.1.
3apoxIeHue
Y pa3BUTHE KU3HU

Cojaeprkanre y4eOHOr0 MaTepHaia

JloHnayuHble mpeACTaBI€HUS O  3apOXKACHUM JKU3HU. HayuHble rumoressl
BO3HMKHOBEHUS XH3HHU Ha 3emiie: a0MoreHe3 U maHcrnepMus. XUMHUYEcKast SBOIIOLHSI.
AOGuoreHHbIN CUHTE3 OpraHUYeCKUX BEILIECTB u3 HEOPraHUYECKHX.
OKCHEpUMEHTAJIbHOE TOATBEPKACHUE XUMHMUYECKON 3Botonuu. HauanbHble 3Tarnbl
ouonoruueckoit sBomouuu. ['mnoresa PHK- mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHUE IIPOTOKJIETKH. [lepBble KIETKM M MX 3BOJIIOLMSL.
®opMHUpPOBAHNE OCHOBHBIX T'PYIII 5KMUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emsie mo 3paM u nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pkbl. [laneo3oiickas spa u e€ nepuoapl: KEMOPUMCKUH, OPIOBUKCKUH,
CUIIypUMCKHI, JEBOHCKHN, KaMEHHOYTOJIbHBIM, NEpMCKUN. Me3o30ickas 3pa U e€
MEepUOJbI: TPUACOBBIM, IOpCKUM, MesnoBoi. KaiiHo3oiickas 3pa W €€ Nepuoibl:
I1aJICOT€HOBBIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIN.

Tema 7.2.
Cucrema opraHuyecKoro
mupa. [Ipoucxoxnenue
YeJI0BEKa — aHTPOIIOreHe3

ConeprxkaHue y4eOHOro MaTepuaa

Cucrema  OpraHMYecKOro Mupa Kak  OTpaxkeHue HBoiouud. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbl OPraHU3MOB. XapaKTEPUCTHUKA KJIMMAaTa U T'€0JOTHYECKUX
nporeccoB. OCHOBHBIE 3Tambl HBOJIONWNA PACTUTEIBHOTO W IKWUBOTHOTO MHpA.
Apomopdo3bl y pacTeHH U KUBOTHBIX. [losiBIeHHe, paclBeT W BBIMUPAHHE TPYII
KUBBIX OPTAaHU3MOB.

OBoJIOLMsT  YesioBeKa. AHTpPOIOJOrusi Kak Hayka. Pa3BuTue mpeAcTaBiIeHUM o

OK-01,
OK-02,
OK-04
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MPOMCXOXKACHUH YesoBeKka. MeTo bl n3ydeHus: anTpornoreHe3a. CXoAcTBa U pa3inyus
YeJoBeKa M KMBOTHBIX. CHCTEMaTH4ecKoe MOJ0KEeHHE YeloBeKa. [IBIKyIine CHIIbI
(paxropsr) anTpomnorene3a. HacnencTBeHHass H3MEHUYMBOCTh U €CTECTBEHHBIH OTOOD.
OOmiecTBeHHBII 00pa3 KHU3HU, U3TOTOBJICHHE OPYAMU TPYAA, MBIIIUICHHUE, PeUb

Tema 7.3.
OCHOBHBIE CTaIHUUA 3BOJIFOLINHA
yeJioBeKa

Coneprxkanue y4eOHOro Matepuasa

OCHOBHBIE CTaIMM U BETBU DBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEIbIi,
Yenosek  mpsmoxoxasmmii, YenoBek HeaHAepTanbCkuii, UYeloBeKk  pa3syMHBIN
COBpPEMEHHOro Tumna. HaxoIKu HCKOIaeMBIX OCTAaHKOB, BpEMs CYIECTBOBaHUS,
o0acTh pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUSL.
Yenoeueckue packl. OCHOBHBIE OOJIBIINE PACKl: €BPOIICOUIHAS (€Bpa3uiicKas), Herpo-
aBCTpajouHas (SKBaTOpHalibHAs), MOHTOJIONIHAs (a3uaTcKO-aMepuKaHcKkas). UepTsl
NPUCIOCOOTICHHOCTH MPEACTaBUTENCH YeTOBEUECKUX Pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma

[TpakTHdeckoe 3aHsTHE (Ha BEIOOD MpernoaBaTeis)

Ne 10
«I[IpucrnocobieHHOCTh  4YeJoBEeKa K  pa3HbIM  YCIOBUSM  cpelbl.  BrusHue
reorpadudeckoi cpebl Ha MOP(HOTIOTHIO U (PU3NOJIOTHIO YEITOBEKAY

Pasjen 8. Opranusmsl M OKpy:KaOIias cpeaa

Tewma 8.1.
Okosorus
Kak Hayka. CpeJibl XKU3HU.
Okonoruyeckue HaKTopbl

Copep:xanue yueOHOro MaTepuana

OKojorusi Kak Hayka. 3ajauyd M pas3jienabl 3KoJoruu. MeToapl 3KOJOTMYecKUX
UCCJIEOBAaHUM. ODKOJIOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOIO uenoBeka. Cpensl
oOuTaHus OpraHU3MOB: BOJHAS, HAa3¢MHO-BO3AyIIHAs, IIO4YBEHHA,
BHYTpHOpraHu3MeHHas. Dkojoruuyeckue (akropsl. Knaccupukanus 3K0I0rH4ecKux
(akTOpOB: aOMOTHYECKHE, OMOTHYECKHE W aHTPONIOTeHHbIE. [leiicTBHE HKOIOTHYECKUX
(bakTOpOB Ha OpraHu3Mbl.AOMOTHUYECKHE (AKTOPBI: CBET, TEMIIEpPaTypa, BIAXKHOCTb.
®ortonepuonuzm. I[lpucnocobneHuss OpraHu3MoB K JICUCTBUIO aOMOTHYECKUX
¢dakTopoB. buonornuyeckue putmbl. buotnueckue Qakropel. Buabl OGuoTHuUecKux
B3aUMOJCUCTBUM:  KOHKYPEHLMs,  XHIIHWYeCcTBO. llapasutusm,  myTyanusm,
KOMMEHCAIU3M  (KBapTUPAHCTBO, HAXJEOHHWYECTBO), aMEHCAIM3M, HEUTpalu3M.

OK-01,
OK-02,
OK-04,
OK-07
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3HaueHne OMOTHUYECKHX B3aMMOJCHCTBHI JJIsl CYIIECTBOBAHHS OPTraHU3MOB B
MIPUPOJIHBIX COO0IIEeCTBAX
Tewma 8.2. Coneprxkanue y4eOHOro Matepuasa
DKOJIOTHYECKHe DKOJOTHYECKHE XapaKTePUCTUKH MOMynsiuu. OCHOBHBIC TOKA3aTeNU MOMYJISIUU:

XapPaKTCPUCTUKHU MMONTYJIALUA

YUCJICHHOCTD, INIOTHOCTB, POXKIAAEMOCTh, CMCPTHOCTD, IPHUPOCT, MUT'PALU. I[I/IHaMI/IKa
YHUCJICHHOCTHU IOMYJIAIHNN U e€ peryjsinus

[IpakTHueckoe 3aHsATHE

Ne 11 «Ilopcy€T NI0THOCTH NOMYJISIMI pa3HbIX BUJIOB PACTEHUID)

Pa3znen 9. Coo01ecTBa M DKOJOTHYECKUE CHCTEMBI

Tema 9.1.
Coo0r1iecTBa OpraHu3MoOB,
3KOCUCTEMBI

Cojaeprkanre y4eOHOr0 MaTepHaia

CoobmiectBo  opraHuzMoB — OuoneHo3. CTpykTypbl OuolleHO3a: BHIOBas,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumeas). Buasi-nomuaanTsl. CBs3U B OMOLIEHO3E.
DOkostornyeckue cucremsl (3kocucremsl). [loHsaTue 06 skocucreme U OGUOreoLeHo3e.
@OyHKIMOHAJIBHBIE KOMIIOHEHTBI AKOCUCTEMBI: IIPOAYLEHTbI, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopor BemiecTB M IMOTOK 3HEPIUU B 3KOocucTeMe. Tpoduueckue (MUIIEBHIC)
ypoBHU 3KocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKAa3aTENId SKOCUCTEMBI:
Oouomacca, MNPOAYKLHUS. OKOJIOIMYECKHE IHMpPaMHJIbl: HPOAYKLIHUH, YHUCIEHHOCTH,
O6uomaccel. CBoicTBa JKOCHUCTEM: YCTOWYHMBOCTb, CAMOPETYJISIIHSA, pa3BUTHE.
Cykueccust

Tema 9.2.
[TpupoHbIE SKOCUCTEMBI

Copeprxkanue y4eOHOTo MaTtepuasa

[IpupoaHble 3KOCHUCTEMBI. DKOCHUCTEMBI PeK U 03Ep. DKOCHUCTEMa XBOWHOTO WIH
IIUPOKOJIMCTBEHHOTO ~ Jieca. AHTPOIIOTEHHBIE 3KOCHCTEMBL.  ATPOIKOCHCTEMBL.
Ypboskocuctembl. bronorudeckoe M XO3SIMICTBEHHOE 3HAYEHHE arpodKOCUCTEM H
ypboskocucteM. buopazHooOpasme kak  (akTOp  YCTOMYMBOCTH  DKOCHCTEM.
Coxpanenrie OMOJIOTHYECKOTO pa3Hoo0pasus Ha 3emiie

Tema 9.3.
Buocdepa —
riao0anbHas

JKOCHCTEMA 3eMIIH

Coneprxanue yueOHOro MaTepuasa

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB u cTpykTypa Ouocheps.
KuBoe BemectBo u ero Gynkmuu. OcobeHHOCTH Onocdepsl Kak riao0aabHOM
9KOocHCTeMbl. JluHamuueckoe paBHOBecMe © oOpaTHas cBsi3b B Omocdepe.

OK-01,
OK-02,
OK-04,
OK-07
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KpyroBopoThl BemecTB 1 OMOT€OXUMHUYECKUE LUKIIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHaIBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

Tewma 9.4.
BrnusiHre aHTPOITOTEHHBIX
dakTopoB Ha Ouochepy

IIpogeccnonaibHO-OpHEHTHPOBAHHOE COAEPKaHUE (COAepKAHHUE TPUKJIATHOTO
MO/1YJIfA)

YenoseuecTBO B Ouochepe 3emsn. AHTpONOreHHbIE HM3MEHEHUS B Ouocdepe.
I'moGanbHble  sKoMoruuyeckue  mpobsnembl.  CocyllecTBOBaHHWE — MPHUPOABI U
yenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA yCTOMYMBOCTH Omocdepsl.
OcHoBa pallOHAJIBHOI'O YIIPABJICHUA HNPHUPOAHBIMU PECYpCaMH U UX HCIIOJIB30BAHHUC.
JocTikenust OMOJIOTHH U OXpaHa MPUPOIbI

[IpakTHyeckoe 3aHsITHE

Ne 12
«IIpodunakrrka nmpodeccuoHaTbHBIX 3a00JIEBaHUI»

Tema 9.5.
BrmsHane conmansHO-
IKOJIOTHYECKUX (haKTOPOB Ha
310pPOBbE YEJIOBEKA

IIpodeccnonabHO OPUEHTHPOBAHHOE CO/epP:KaHUe (COoAep:KaHHe NMPHUKJIIATHOIO
MOYJIsl)

3n10poBee U €ro cocraBisromye. PakTopbl, MOJIOKHUTEIBHO W OTPULATEIBHO
BIMSIOIIME HA OpraHu3M 4YeioBeka. [IpoOrema TEeXHOTEHHBIX BO3JCHCTBHI Ha
3JI0POBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE I0JIs, OBITOBAasi XUMHUsI, U30BITOYHBIE IIIyMBI,
panuanys " T.I.). AJanTtanys opraHu3Ma 4ejaoBeka K (pakTopaM OKPYKAroIiel Cpespl.
[Tpuniunsl  GopMupoBaHus  310poBbecOeperaromero nopejneHus. duznueckas
aKTUBHOCTb U 3/I0pOBbE. BHOXMMUUECKHE aclIeKThl pallMOHAIbHOIO MUTAHUS

JlabopaTopHble 3aHATHS

Neo 3 «YMcTBeHHAs1 pabOTOCTIOCOOHOCTEY

win «BrnusHue abuornyeckux (HaKkTOpOB Ha 4YeloBeKa» (B KauecTBE TPHUITEPOB,
CHIDKAIOIUX  pabOTOCTIOCOOHOCTh,  WCIOJB30BATh  YCIOBUS  OCYIIECTBIICHHS
podecCHOHANEHOM e TENIbHOCTH: IITyM, TeMIepaTypa, puzndeckas Harpys3Ka u T.1.)

Paznean 10. Cenekunsi OpraHu3mMoB, 0CHOBbI OMOTEXHOJIOTUH

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

Tema 10.1.
Ceneknus
KaK HayKa U Iporece

Coneprxanue yuyeOHOTo Matepuaia

Cenekuus Kak HayKa U IIpoLecc. 3apOKICHUE CEJIEKIUU U JoMecTUKanus. Yuenue H.
W. BaBuioBa 0 IeHTpax MHOT000pas3wsi M MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUHU.
[leHTpbl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, TmoOpoJaa, IITAMM.

CoBpeMeHHbIE METOBI CEJICKIIUU. MaccoBslit
Y UH/MBUYaJIbHBIH OTOOPHI B CENEKIUN pacTeHUH U )KUBOTHBIX. OLIEHKa IKCTEphepa.
bnuskopoacTBeHHOE CcKpelmyBaHue — WHOpuAMHr. Yucras nuHus. CkpenuBaHue

yucThIX JuHUM. ['ereposuc, wnm rubpuanas cuna. HepoacTBeHHOE CKpeLIMBaHUE —
ayropuauHr. OtnanénHas rudpuansanus U e€ ycrnexu. VICKyccTBeHHBI MyTareHes u
[IOJIyY€HUE TOJUIUIONAOB. JIOCTM)KEHHs CEJICKUMU PpAacTEeHUH, JKUBOTHBIX W
MHUKPOOPTraHU3MOB

Tema 10.2.
OCHOBBI OMOTEXHOJIOTUHA

buortexHonorus kKak oTpaciib MPOU3BOACTBA. ['€HHass MHXKEHepus. OTalbl CO3AAHUSA
pexomOnaanTHOH JIHK wm TpaHcreHHpIX opranu3moB. KietouHass WHXeHepus.
Knerounsle KynabTypsl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHME pacTeHMid. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OpPraHU3MOB. OJKOJIOTMYECKHE U
stryeckue nmpodaemsl. MO — reHeTndeckrd MOJUPHUIMPOBAHHBIE OPraHU3MbI

Tema 10.3.
buorexnonoruun
B )KM3HHU U npodeccun

IIpodeccuonabHO OpHEHTHPOBAHHOE COJdepKaHHe (COAepKaHUe NMPHKJIATHOIO
MOIYJIs1)

20
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OCHOBHBIE HAIPaBJICHHUS COBPEMEHHOW OHOTEXHOJOTHMH B MPO(hecCHOHATBHOM
JIESITEIbHOCTH 4yesoBeka. MeTopl OnotexHoaoruu. OOBbEKThl OMOTEXHOJIOTHU. DTHKA
OMOTEXHOJIOTHYECKUX

U TeHETHYECKUX OJKcmepuMeHToB. [IpaBuna moucka M aHanu3a OHMOIKOIOTHYECKOM
uHpOpMaLIUN

U3 Pa3IMYHBIX HMCTOYHHMKOB (HayyHass M ydeOHO-HayuyHas JIUTepaTrypa, CpeacTBa
MaccoBo HHGopMaIuu, cetb IHTEpHET U IpyTrHe)

HpaKTI/I‘-IeCKOC 3aHATHUC

Ne 13 Keiicel Ha aHanu3 WHQOPMAIUM O HAYYHBIX JIOCTHIKCHUSX B OOJIACTH
TeHETUYECKUX TEXHOJIOTHil, KIIETOUHON UHKEHEPUH, MUILEBBIX OMOTEXHOIOTHIA.

No 14 3ammra keiica: mpeACTaBICHUE Pe3yJIbTaTOB PEIICHHS KEWCOB (BBICTYIUICHUE C
MIPE3CHTAIINECH )

Pa3pen 11. Pemrenue keiicoB B 00J1aCTH OHOTEXHOJIOT U

Tema 11.1.1. Bbuorexuonoruu
B IMPOMBIIIJICHHOCTH

I[IpodeccnonaibHO OpHEHTHPOBAHHOE coO/iepkaHMe (CoJAep:KaHUe NMPHUKJIATHOTO
MO/1YJIfA)

Pa3zButne npoMbIIUIEHHONW OMOTEXHOJOTMH M €€ NMPHMEHEHHE B JKU3HH YeJIOBEKa,
NOUCK W aHajau3 HMH(OpMaluu W3 pa3IMYHbIX HCTOYHHUKOB (HayuyHass M ydeOHo-
HayyHas JIUTepaTypa, CPEeJICTBA MacCOBOM MHpOpMaIH, ceTh IHTepHET U apyrue)

HpaKTI/I‘-IeCKI/Ie 3aHATHUA

OK-01,
OK-02,
OK-04,
OK-07
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2
Ne 15 Keiicel Ha aHanu3 nHGOPMAMK O Pa3BUTHH NMPOMBIIUIEHHOW OMOTEXHOJIOTHI
(M0 MUHH-TPyIIIIAM).
Ne 16 3amura keiica: nmpencTaBiaeHUE Pe3ysIbTaTOB PEUIEHUs KEHCOB (BBICTYIUIEHUE C
MIPE3CHTAIINECH )
IIpomeskyTouHast N
(nuddepeHpoBaHHBIN 3aUeT)
arrecTanMs Mo JUCHUILINHE
Bcero: 32
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3.MeToauyecKue yKa3aHus M0 MPOBeAEHUI0 MPAKTHYECKHUX 3aHATHH/IAa00PaTOPHBIX
pa6oTt

OCHOBOHOJ’IaFaIOH_[I/IM Tpe60BaHI/ICM K pe3yljibTaTaM OCBOCHUA OHMOJIOTHU  SIBISAETCS
c(hOpPMUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUN UCCIICIOBATh OMOJIOTHYECKUE OOBEKTHI, TPOIIECCHI
H SABJICHUS, B YaCTHOCTH: BBIABJIIATH HNPUYUHHO-CICACTBCHHBLIC CBA3HM MCKAY HCCIICAYCMbIMH
OMOJIOTHYECKUMH O6'I)€KTaMI/I, nponeccaMm M ABJICHUSAMM, J€JaTb BBIBOJAbI W TPOTHO3LI Ha
OCHOBAaHHUHU IMOJIYYCHHBIX PE3YJIbTATOB, BBIJIBUT'aTb THUIIOTEC3hI, IIPOBCPATH nux
OKCIICPUMCHTAJIBHBIMU  CPEACTBAMU, q)OpMy.]II/IpySI oejib  UCCIICAOBaHUA, AaHAJIMU3UPOBATH
IMMOJIYYCHHBIC PE3YyJIbTAThI U JACJIaTh BBIBOIBI.

HpaKTI/I‘IGCKI/IC 3aHATUA 3aKIIOYAarOTCA B BBIIIOJIHCHHUM CTYACHTAMH, IOA PYKOBOJACTBOM
nperoaaBaTeiisl, KOMILICKCA y‘le6HBIX 3a,I[aHI/II71 HaIIpaBJICHHBIX Ha YCBOCHHC HAY4YHO-
TCOPCTUUCCKHUX OCHOB y‘I€6HOI71 JUCHUIIIINHBI, HpI/IO6p€TeHI/I€ MPAKTUYCCKUX HABBIKOB
OBJIAACHUA MECTOAAaMU HpaKTI/I‘IeCKoﬁ pa6OTH C INIPHUMCHCHUCM COBPCMCHHBLIX CpPCIACTB
KOMITBIOTEPHON TpauKu, MyJIbTUMENNA, KOMMYHHKAIIMOHHBIX TeXHOJIOTHH. IlpakTuueckue
3aHATUA CHOCO6CTBYIOT Ooiee FJ'Iy6OKOMy IMOHUMAaHUIO TCOPCTUYCCKOTO MaTCpualia y‘IC6HOFO
Kypca, a TakXke pa3BUTHIO, (OPMUPOBAHMIO U CTAHOBJIEHHMIO pa3JIMYHBIX YpPOBHEU
COCTaBJISIONMINX MPO(PECCHOHATIBHOW KOMIETEHTHOCTH CTyJeHTOB. Hapsinmy ¢ dhopmupoBanuem
YMEHHM U HaBBIKOB B IpOIECCE€ MPAKTUYECKUX 3aHATUH 00O0OIIArOTCS, CUCTEMATU3UPYIOTCH,
yFJ'Iy6J'I$IIOTC}I N KOHKPCTUBHUPYIOTCA TCOPCTHYCCKHUC 3HAHUA, Bpra6aTI>IBaeTC}I CIIOCOOHOCTH U
FOTOBHOCTH UCIIOJIB30BATH 3TU HABBIKH HA MPAKTHKE, pa3BUBAOTCA MHTCIIJICKTYAJIbHBIC YMCHHUA.

[TpakTrueckue 3aHATHS MPOBOAATCS B (popMe mpakTHdecKux padboT, 1ab0opaTOpHBIX padboT
U B popmMe KeiicoB Ha aHANN3 WHPOPMALIUH.

HpaKTI/IKO—OpI/IeHTI/IpOBaHHLIe 3aJlaHHA Ha HIPAKTUYCCKUX pa60Tax ABJIAKOTCA OJHUM U3
croco0oB mpodeccuonanuzanuu B auciumuinHe «buonorus». IlpakTuko-opueHTHpPOBaHHBIC
3aJaHusI BKJIIFOYAKOT I/IH(bOpMaI_II/IIO «U3 XU3HW» U HAIIPABJICHBI HA BBISABJIICHUC 3HAHUH CTYACHTOB
00 oKpyxarmeM Mupe, GOpMHPOBAHHE MPAKTUYECKHMX YMEHHUH W HABBIKOB, B TOM YHCJE C
HUCITIOJIB30BAHUEM DJICMECHTOB HpO(bCCCHOH&JIBHOfI ACATCIIBHOCTH. HpI/I BBIIIOJIHCHUC ITPAKTHKO-
OPUCHTHUPOBAHHBIX 3aIlaHHfI CTYACHTHI HC TOJIBKO PCHIAIOT JJUYHOCTHO-3HAYUMBIC HpO6JI€MI>I C
HUCIIOJIb30BAHUEM ITPCIAMCTHBIX 3HaHHﬁ, HO 1M OCBAMUBAIOT 3JICMCHTHI 06HII/IX KOMHGTGHHI/I?I.

JlabopaTopHbie pabOThI COCTABISIOT BaKHYIO 4acTh Y4EOHOTO IMpolecca Mo OHOJIOTHH U
HarpaBjieHbl Ha (OPMHPOBAHHUE Y OOYYAIOMIUXCS MPAKTUYECKUX YMEHHUH, B T.4. CHOCOOHOCTEH
YCTaHaBJIMBATb CBA3UM MECKAY TCOPECTUUYCCKUMU IIOJIOKCHUAMU W OKCICPUMCHTAJIbHBIMUA
naHHbIMU. KauecTBEeHHOE BBITTOTHEHHUE JTa00OPaTOPHBIX padOT TpeOyeT HAIMYUS Y 00yUYarOIIUXCs
HE TOJIBKO COOTBCTCTBYIOHIUX IMPAKTUYCCKUX HABBIKOB (COGJIIOIIGHI/IG TCEXHUKHU 663OHaCHOCTI/I,
c60pKa YCTAHOBOK, ITPUT'OTOBJICHUC PCAKTHBOB U Hp.), HO ¥ 3HAHUI TCOPECTUICCKOI'O MaTCpHrajia.

Ketic mpexcraBiisieT cOOOM OIlMCaHME HEKOW KOHKPETHOM CUTyallud WA
caydasi, BKIKYAIIIero B cebsa mpobsieMy, TpeOyIOIIyI0 pellleHUs. Kak IIpaBUIIO,
CTPOUTCS Ha peasibHBIX ¢akTax. Ero oT/iMuuTesbHAasi O0COOEHHOCTh — OIIMCaHUe
IPo6JIEMHOM CUTyallMyd Ha OCHOBe GaKTOB U3 peasbHOM XU3HU. Kelc — 3TO He
IIPOCTO IIpaBAUBOE OIIMCAaHHe COOBITHUM, a eIUHBIM MHPOPMAITUOHHBIA KOMILIEKC,
II03BOJIAIOIIIUM IIOHATH CHUTyalui. TakuM o00pasoM, pelIuTh Kerc - 3Ha4YuT
IIPOBECTU aHa/Iu3 IIpejjaraeMOM CUTyallMH WIU CJay4yasl W HauTh Haubosee
palroHaJIbHOe pellleHHe IIP06JIeMBL.

Crerqudurka MUCII0/Ib30BaHUS KEUC-MeTO/[a He 3aKJIHUYaeTCsa B CIeAYI0IeM:

- 00yyeHUe B MaJIbIX I'PyIIiax (4 — 5 yej0BeK);
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- Iepef; Ka>KA0M IPYIIION CTaBUTCA OJHA U Ta JKe 3a/1a4a;
- 3a/jlava He J0/DKHA UMEeTh OHOSHAYHOIO PeIlleHMd;
- 06g3aTeJIbHOE HaJIM4yre NHGOPMAaIlMOHHOIO MaTepuaJla;
- IIpU 3TOM UHPOPMaAIIU TOJDKHA OBITH JIM60 U30BITOYHOM, IM60 HeJ0CTaTOYHOM’;
- 0013aTeILHBIM YCIOBHEM ABJIAeTCSI BRIpaO0TKa pellleHUs BHYTPU I'PYIIEL, a 3aTeM
00111ero peleHus
3.1. TemaTuka u cofepkaHue NPAKTHYECKUX 3aHATHI/1a00paTOPHBIX padoT

nadopamopuasn pavoma 1.

Tema: Ne | «H3yuenue xamanumuueckou axmusHocmu ¢epmenmos (Ha npumepe
aAMUIA3bl UNU KAMAA3bl) »

Conepxanne: berxu. Cocmas u cmpoenue 6eak08. AMUHOKUCIOMbL — MOHOMEPbL DENKO8.
Hezamenumvle u 3amenumvle amMuHOKUCIOMbl. AMUHOKUCIOMHBLIL cocmas. YposHu cmpykmypbl
0enKkosoli MONeKybl (NepeUYHas, BMOPUYHAA, MPEMUYHAs U YemeepmuuHdas CmpyKmypa,).
Xumuueckue ceoticmea benxkos. buonocuueckue gpynkyuu benxkos. @epmenmeol — 6UOIOUYECKUE
kamanuzamopwsl. Cmpoenue ¢epmenma: aKMuHwvll YeHMp, CYOCMPAmHas cheyuuyHocmes.
Kogepmenmut

nabopamopnasn paboma 2.

Tema: Ne 2 «M3yuenue cmpoenusi KiemoK pAacmeHull, HCUBOMHBIX U Oakmepuu noo
MUKPOCKONOM HA 20MOBbIX MUKPONPENnapamax u ux onucanuey

Copepxanue: [Jumonoeus — nayka o kiemke. Krnemounas meopus — npumep
83aumooeticmaus uoell u hakmos 8 HayuyHoM NO3HaHUuu. Memoowvl usyueHus KiemkKu.

Knemka kax yenocmuas owcusas cucmema. Obwjue npusHaku KIemoK: 3AMKHYMAL
HapyoicHas membpana, monexkyavl JJHK kak eenemuueckuti annapam, cucmema cunmesa Oeika.

Tunvl xnemok: sykapuomudeckas u npokapuomudeckas. OcobenHocmu CcmpoeHus
npokapuomuyecxkou kiemxu. Knemounas cmenxa oOaxmeputi. CmpoeHue 3yKapuomuueckou
kaemxu. OCcHOBHbIE OMAUYUS PACTIUMENbHOU, HCUBOMHOU U 2pubHOU KiemKku. Ilosepxnocmmubie
CMpPYKmMypobl KIeMOK— KIEeMOYHAsl CMEHKA, 2IUKOKANUKC, ux ¢yuxyuu. Ilnazmamuyeckas
Membpana, ee ceolicmea u QyHKYuu.

Lumonnasma u ee opeanoudwvl. Qonomemobpannvie opeanoudwt kiemku: IIIC, annapam
Tonvoorcu, auzocomsi. IlonryasmoHomHble OpeaHOUObl KIEMKU: MUMOXOHOPUU, HIACMUOBL.
Ipoucxooicoenue mumoxondpuui u niacmud. Buder niacmuod. Hemembpanuvie opeanoudsi
KIemKU: pubocombvl, KIeMmOuHblll YEHMp, YEHMPUOIU, DPEeCHUUKU, osceymuru. DyHKyuu
0p2aHou0o08 Knemxku. Brxuouenus.

Hopo — peeynamopuviti yenmp kiemxu. Cmpoenue s0pa: s0epHas 000104Ka,
Kapuoniasma, Xxpomamun, sa0pviuuko. Xpomocomsl. Tpancnopm eeujecms 6 Kiemke,,

Ilpakmuueckoe 3anamue 1.

Tema: «Pewenue 3a0au na onpedenerue nocied08amelbHOCMU HYKI1eomuoo8»

Copepxanue: Peaxyuu mampuynoeo cunmesa. Ienemuueckas ungpopmayus u JHK.
Peanuzayua cenemuueckou umgpopmayuu 6 xiemke. Ienemuueckuii K00 U e20 CBOUCMEA.
Tpanckpunyua — mampuynoii cunmes PHK. Tpanciayus — oOuocummes 6enxa. Omansi
mpancaayuu. Koouposanue amunoxuciom. Ponv pubocom 6 buocunmese benxa

Ilpakmuueckoe 3anamue?.
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Tema: Pewenue zadau na Onpe()eﬂeHue 6€EPOAMHOCMU 603HUKHOBEHUA HACAeOCMBEHHbIX
NPU3HAKO6 npu CYenji1eHHom HCZCJIQOOGCZHMM, cocmaeieHue CeHOmMuUnu4YeCcKux cxem CKpeuueaHusl

Conepxxanue: Cyennennoe Haciedogauue npusznaxos. Paboma T. Mopeana no
CYenyieHHOMY Hacedosanuio 2eHos. Hapywenue cyennienus eeHo8 6 pe3yibmame KPOCCUH208epd.
Xpomocomnas meopus HacreocmseenHHocmu. I enemuueckue Kapmol.

T'enemuxa nona. Xpomocomuoe onpedenenue noia. Aymocomvl u noniogvle Xpomocombl.
T'omocamemnvie u cemepocamemuvle opeanuzmvl. Hacneooeanue npusnaxos, CyenieHHulX ¢
noaom

Ilpakmuueckoe 3anamue 3

Tema: «Cocmasnenue u ananusz pooOCIO8HbIX YeL08EKaA»

Copnepxanue: [enemuxa uenogexa. Kapuomun uenogexa. OcHnognvie memoovl ceHemuKu
yenogeKa. 2eHeanocuyecKkull, OIU3HeYosblll, YUMOo2eHemu4ecKull, OUOXUMUYECKUL, MOJIeKYIAPHO-
eenemuyeckuti. Coepemennoe onpedeneHue 2eHOMUNA: MNOJIHOSEHOMHOE CeKE8EeHUpOsanue,
eeHomunuposaue, 8 mom uucie ¢ nomowio IlL[P-ananuza. Hacneocmeenuvie 3abonesanus
yenoseka: eeHHvle  OONe3HU, OONE3HU C  HACIEOCMBEHHOU  NPeopacnONOHNCeHHOCbIO,
xpomocomHvle 6onesnu. Comamuueckue u 2enepamueuvie mymayuu. Cmeonogvle KiemKu.
IIpunyunst 300p06020 06pa3a Hu3Hu, OUASHOCMUKY, NPOPUIAKMUKU U JeYeHUs. 2eHEeMUYeCKUX
oonesnel. Meouko-eeHemuueckoe KOHCYIbMUpPOGaHUe. 3HAUeHUe MeOUYUHCKOU 2eHemuKy 8
npeoomepaujenul u ledeHul 2eHemu4eckux 3a001e6anull uei08exka

Ilpakmuueckoe 3anamue 4

Tema: Ne 11 «Iloocuém niomnocmu nOnYyasayull pazHulX U008 PACMEHUL»

Conepxxanue: OIkonoeuueckue xapaxmepucmuku nonyaayuu. (OcHoeHble nokazamenu
NONYNAYUU: YUCTEHHOCMb, NIOMHOCMb, POHCOAEMOCHb, CMEPMHOCMb, NPUPOCH, MUSPAYUSL.
Junamuxa wucieHnocmu nonyaiayuu u eé pe2yiayusl

Ilpakmuueckoe 3anamue paboma 5.

TemaKelicel Ha aHanmu3 WHPOPMALMU O PA3BUTHH MPOMBIIUICHHONH OMOTEXHONOTHH (110
MUHU-TPYIIIaM

Conepxanue: Pazeumue OUOMEXHONO2UN C NPUMEHEHUEeM MEeXHUYeCKUX Cucmem
(buounsicenepus, ououngopmamuxa, OUOHUKA) U UX NPUMEHEHUE 8 JHCUHU Yel08eKd, NOUCK U
amanu3 uHgopmayuu U3 pasiuuHbLIX UCMOYHUKOS (HAVUHAA U Y4eOHO-HAYYHAs aumepamypa,
cpeocmea maccogoll ungopmayuu, cemo Mumepnem u opyeue)

Ilpakmuueckoe 3anamue 6.

Tema. 3awuma xetica: npedcmasneHue pe3yibmamos peuieHus Kelcos (8bicmynieHue ¢
npesenmayueiti)

Copepxxanue. Pa3zBurue OHOTEXHONOTHH C TPUMEHEHHEM TEXHUYECKHX CHCTEM
(bnownmxeHepwsi, OMOMHPOpMaTHKa, OMOHMKA) U WX MPUMEHCHHE B KU3HU YEJIOBEKA, IMOUCK H
aHanu3 MH(OpPMAlMKU W3 Pa3IMYHBIX MCTOYHUKOB (Hay4yHas M ydeOHO-HayuyHas JUTepaTypa,
CpeICcTBa MaccoBOM MH(pOpPMaLUK, ceTh IHTEpHET U ApyTHUe)
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4. ®oHA OLEHOYHBIX CPEICTB JUCHUIINHBI
4.1 KoHTpoJb W OLEHKAa Ppe3yJabTaTOB OCBOEHHUSI 0011e00pa30BaTeJIbHOM

AUCHUIVIMHBI PACKPbLIBAKOTCH 4Y€pe3 NTUCHUINVIMHAPHBIE peE3y/bTaTbl, HAaIIPAaBJICHHbLIC Ha
q)opanOBa}me 06IIII/IX KOMIIETEHIIMH 110 pasaejaMm U TeMaM COACPKAHUA yqeﬁﬂoro

MaTepuaJa.

OK O01. BsiOupath cnocoOsr
pelnieHus 3a1a4y
npo¢eCCuOHAITBHON
ACATCIIbBHOCTU NPUMCHUTCIBHO
K Pa3JIMYHBIM KOHTEKCTaM

Temsr 2.1 -2.3,3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c', 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-o0/c

OO6cyxIeHre Mo Bompocam
TEKIIUU

Pa3paboTtka rioccapus
3amoiNHEeHHe  CPaBHUTEIHHBIX
TabIunIL

TectupoBanue

VYcTHbIN onpoc

JIMKTaHT Ha WCIOJIL30BAHUE
apryMEHTOB, OHOJIOTHYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBuayanbHas
caMmocTosiTenbHast pabora
[IpencraBinenue  pe3ynbTaTOB
NPAaKTUYECKUX paboT
KonTtposnbHbIe paboTh

3amura TBOpUECKUX padoT

3amura WHIUBUTY ATBHBIX
MIPOEKTOB
Brimonaenue 3aJaHuN

MIPOMEKYTOYHOM aTTECTALMU B
dhopme KOHTPOIBHON paboThI

OK 02. Hcnons3oBath
COBpPEMEHHBIC cpencTBa
TIOWCKa, aHanmm3a
" WHTEPIpETAINN
uHpopMaIuy,

u nH(OpMaITMOHHBIC
TEXHOJIOTHH JUISI BBITIOTHEHUS
3a1a4 npodecCHoHATBHON
JeSTEIbHOCTH

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-0/c, 11.111-0/c

OnenuBaemasi IUCKyCCHs 110
BOIIPOCaM JIEKIIUU
Pa3paboTka MeHTaIbHOMH
KapThl B MUHU TPYIIIax
Brinosinenue u 3ammra
1a00paTOPHBIX pabOT
IIpencrasienue pe3ynbTaToB
MPaKTUYECKUX padboT
Pemenue keiico
[IpencraBieHne yCTHBIX
COOOIICHUH C MTpe3eHTaINeH,
MOJITOTOBJICHHBIX IO MEPEUHIO
HCTOYHHUKOB,
PEKOMEHI0BaHHBIX

'TIpodeccnonanbHO OPUEHTHPOBAHHOE COAEPKaHUE(COAEPIKAHUE TPUKIIAIHOTO MOJLYJIs)
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IpCrnoaaBaTCJICM
OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxneHHE 1O BOIPOCaM
B3aHMO/ICHCTBOBATD u 143 51-5.4,6.1-6.3,7.1-7.3, | JICKIUH

paboratb B

KOJUICKTHBE H | @ | 82 9.1-93 HpeL[CTaBJIeHI/Ie PE3YIBTATOB
KOMaH/Ie 9 4Tl-o/c. 9 5MT-0/c. 10.1. | MPAKTHYECKAX pabot
. , 9. , 1 5
10.2, 10.31T-ofc, 111TTofe | oo 00 TPOPToeHH PO
anmTa WHIUBUY JIbHBIX
ITPOEKTOB
OK 07. CopeiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyxaeHue 1o Bonpocam
COXpaHCHHUIO OKpyXaromeit | 4.1-43, 5.1-5.4, 6.1-6.3, | 1eKuun
Cpenbl, pecypcocOepexenuio, | 7173 81. 82. 9.1-93. | Paspaborka rioccapus
TIIPUHIAIIBI OEepEKITUBOTO 10.2, 10.311-o/c, 11.111-0/c TectupoBanue
npou3BoAcTBa,  3(hdexkTuBHO YcTHbli onpoc
JIEHCTBOBATH JIMKTaHT Ha HCIOJIb30BAHKE

B UPE3BbIYANHBIX CUTYyaLUAX

apryMEHTOB, OHOJIOTHYECKOI
TEPMHUHOJIOTHUH U CUMBOJIUKH
[IpencraBinenue  pe3ynbTaTOB
MIPAKTUYECKHUX paboT
Beimosnnenue 3aganui
MIPOMEXKYTOUHOM aTTeCTallH B
(hopme KOHTPOJIBLHOM pabOThI

4.2. KOHTPOJIbHO-U3MePHUTEIbHbIe MATEPUAJIbI BKIKYAIOT:

KoHTpomb 3HaHUH 00YYarOIUXCsl BKIFOYACT:
Texymuii KOHTPOJIb B (hOpME YCTHOTO OMPOCa Ha MPAKTHUYECKUX M JTAOOPATOPHBIX 3aHSATHSX,
TECTHPOBAHUS, SKCIEPTHOTO HAOIIONEHUS 3a BBIMOJHEHHEM MPAKTUYECKHX pabOT M OlEHKA
pE3yJIbTAaTOB WX BBIMOJHECHUS, YKCIEPTHOTO HAOIIOACHHS 3a BBIOJIHEHUEM JIA0OPATOPHBIX
paboT U OlEHKA PEe3yJIbTATOB MX BBHITIOJHECHUS, OlICHKA KEHCOB HA TIOUCK U aHaIM3 HH()OPMAIIHH.
[TpomexyTrounyto arrtectanuio B (opme muddepeHIMpPOBaHHOTO 3adeTa B BHUAEC HUTOTOBOM

KOHTPOJILHOM paboThI.

KOHTpOJ'I])HO-I/I3MepI/[TeJ'll)HI)Ie MaTepuaJibl BRKJIKOYAKOT:

4.2.1 OneHo4Hble Cpeacrea TEKYIIEro KOHTPOJIA MO TUCHUIIINHE «buoorus

Texymuid KOHTpOJb MPOBOJAATCA BO BpeMs ayJIUTOPHBIX 3aHATUNH IO OWUOJOrMM B

COOTBETCTBUU C YUeOHBIM IIJITAHOM U paboyeil mporpamMmbl IO BCEM paszesiaM IporpaMMBbl.

IIpumepHbIe BONMPOCHI JJisl YCTHOrO onpoca 1o teme 1.2 CtpyKkTypHO-(QyHKIIMOHATbHAS

OopraHu3anuys KJICTOK

1. Uro sBsieTCs CTPYKTYPHO-(YHKIIMOHATIBbHON €MHUIIEH BCETO KUBOTO?

2 Uro sBisieTcsl I1aBHBIM OTIMYKUEM MPOKAPUOTUYECKON KIETKU OT S3yKapUOTHUECKON?
3. Ha3oBute oTnudne opranon1oB OT BKIOUEHUH.

4 Kakue napcTBa )KMBOTO OTHOCATCS K 3yKapHOTam?

27




M @®EIEPAJIBHOE T'OCYOJAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIBHOE CMK
2 _ YYPEXIEHME BBICIIETO OBPASOBAHVIS PTYTUC
‘!\@ «POCCUNCKUN TOCYOAPCTBEHHBIM YHUBEPCUTET
TYPU3IMA U CEPBUCA»
PrYTUC Aucm 28

3. [epeuncnure HeMeMOpaHHBIE OPTaHOUIBI.

6. Kak Ha3piBaeTCs OpraHou], OTBEYAOIINN 32 BEIPAa0OTKY SHEPTHH B KJIeTKe?

7. Kaxk na3biBaeTcst opraHou/1, OTBEHAIOIINI 32 BHYTPUKJIETOUYHOE MUIIEBapeHHUE?
8. [Tepeuncnure 0COOEHHOCTH PACTUTEIIPHON KIICTKH.

9. [Tepeuncnure 0cCOOEHHOCTH OaKTEpUATBLHOMN KICTKH.

10. Kakue pyHKIIMM B KJIETKE BBITOTHACT KJICTOYHBIN IICHTP?

11. Oxapakrepu3yiite 0COOEHHOCTH CTPOCHUS BUPYCOB.

12. Kakyto ponb urpaet cnopoodpazoBanue y 6aktepuii?

13. [lepeuncnnte OTpUIIATENBHYIO U MOJIOXKUTEIBHYIO POJIb OaKTEpHii U BUPYCOB.

IIpuMepHbIe 321aHUA 10 IPAKTHYECKUM padoTam

IIpakTuyeckas  paGora mo Teme 1.3. CTpyKTypHO-QYHKIHOHAJIbHBbIE  (aKTOPbI
HACJIeCTBEHHOCTH

Conepxanue: Pemienue 3agay Ha omnpejereHue MOCIeA0BaTEIbHOCTH HYKICOTHA0B, aMUHOKUCIIOT B
HOpME U B CIIy4yae U3MEHEHUS MOCIe10BaTENbHOCTH HyKi1eoTuaos JIHK.

[lenb: Hay4nThCA pelIaTh 3a7a4d HA ONPEIEICHHUE NOCIEA0BATENbHOCTH HYKICOTHAO0B, AMUHOKHCIIOT

B HOPME U B CJIy4yae U3MEHEHUS MOCIeI0BATEIbHOCTH HyKIeoTn10B [JHK
Xona paboThI:

1. @parment Mosekyasl JIHK cocTouT M3 HyKIEOTHIOB, PACIIONOKEHHBIX B CIEAYIOLIEH
MOCJIEI0BATEIILHOCTH TAAALLUT'TITAAATHTI AATTL. Onpenenure COCTaB u
MIOCJIEA0BATENBHOCTS AMUHOKHCIIOT B MOJIMIENTUIHON LENH, 3aKOAUPOBAHHON B 9TOM y4acTKe
reHa.

2. @parMeHT MOJIEKYJIbl OelTka MHOTJIOOMHA COAEPKHUT aMHHOKHUCIIOTHI, PACIIONIOKEHHBIE B
CIIEIyIOIIEM IOpSJKE: BaJIMH — ajaHUH — T[JIyTaMUHOBAs KHCIOTa — TUPO3MH — CEpPUH —
niyramMuH.  Hanummmre  crpykrypy  ydactka Monekynsl  JHK, komupyromero oty
IIOCJIEI0BATEIbHOCTh AMUHOKHUCIIOT.

3. [Ipu curnpome PDankoHU (HapymieHHe oOpa3oBaHUS KOCTHOW TKaHU) y OOJBHOTO C
MOYOH BBIIEISIOTCS aMUHOKHCIIOTBI, KOTOPBIM COOTBETCTBYIOT cienyromue Tpumuietsl nu-PHK:
AVYA, TVYL, AVI, VUOA, VYVI, VAY, TVY, AVY. Onpenenute, BblIEIECHHE KaKUX
aMHHOKHCIIOT ¢ MOUYOM XapakTepHo it cuHapoma dankonn?

4. Monekynsl TPHK, Hecyiiue cOOTBETCTBYIOIIME AaHTHUKOIOHBI, BXOJAT B puOOCOMYy B
cienytomem mopsiake: AAY, VYAV, AL, VYAA. Omnpenenure m0CienoBaTeIbHOCTh
nykiaeotunoB JIHK, n"PHK 1 aMuHOKHCITOT B MOJIEKyJIe CHHTE3HPYEMOTO Oeika

5. VYKkaxxuTe M3MEHEeHHsI B CTPOCHHH TlenTuaa, eciu B kogupyromieit ner JJHK (I'TA-T'LT-
AAA-TITT) ryanun u3 moyio)keHusi 1 TOMEHSIICS MECTaMHU C aJICHUHOM B 8 TTOJIOKCHHH.

6. B omnoit monekyne JIHK nykneotunoB ¢ tumunoMm T -22%. Onpenenure mpoLeHTHOE
coziepkanue Hykineotun0B ¢ A, I', I mo otaensHoctu B 31011 Monekyine JJHK.
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7. Kakue m3smenenns l'[pOI/I3OI7L£[yT B MOJICKYJIC 6em<a, €CJIn B KOAUPYHOIIEM €ro y4acCTKe

JHK — AAAAALIIATATATATAAITAA mexnay 5 u 6 HyKI€OTHAAMM BKJIIOYEH THPO3HH,
Mexnay 9 u 10b — anenun, a mexay 20 u 21 — tumun?

IIpakTHyeckas padora no teme 4.2. Ilomyasinus, coo01mecTBa, IKOCUCTEMbI

Conep:xanue:

TpO(I)I/I‘leCKI/Ie Oerim U CCTH. OCHOBHBIE MOKa3aTeIM 3KOCHUCTEMBI. bHomacca mu npoayKIH4.
DKOJIOTHYECKHe MUPaMU/Ibl uncel, OuoMaccel U 3Hepruu. [IpaBuiio nupaMubl SHEPIUH.
Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3aIlaHI/II71 10 ICPCHOCY BCIICCTBA U SHCPIrUu
B DKOCHCTEMaX C COCTaBJIEHUE TPOPUUECKUX Leneil U mupamui 6MOMacchl U SHEPTHUH.

HCJ'II: . 3aKpCIIHUTh S3HaHUA 110  pa3acily 3KOJ’IOFI/I}I, HayduTbhCA  pClIAThb IIPaKTUKO-
OPHUCHTHUPOBAHHBLIC PACYCTHELIC 3a/JaHU 110 MIEPCHOCY BCUICCTBA U DOHEPIUH B SKOCHCTEMAX.

XoJ paboThI:

1. OnpepesnuTe, K KAKUM KaTeTOPHUSIM OPraHU3MOB 9KOCHUCTEMBI OTHOCSATCS
CJIeIyIOII[Me OPraHU3MBbL: 10, KPOKOAWII, OpeJl, 3asll, TPUb-T0XKIeBUK, L0KeBOMN
4epBb, YTKA, JIOCh, )KUpad, pax,

MATJIUK, MypaBeu

a) IPOYIIeHTHI
6) KOHCYMEeHTEI
B) pPeyIIeHThI
2. CocTaBUTH LeITU ITUTAHUS IKOCUCTEMBI OKeaHa U3 IIPUBEeHHbIX OPTaHU3MOB:
KpeBeTKH, TpecKa, BOAOPOC/IH, IIMHTBUH, CHHUU KUT, IVIAHKTOH, KacaTKa, CeJb/b,
KaJIbMap, aKyJjia, 0aKTepHH, TIJIeHb, KPWIb (KpeBETKH), YalKH (aJIb0aTPOCHI),
OeJible MeBeIH

2. Pemmre 3anaun:
A) Omnpenenure, KaKyr MacCy pacTeHUN COXPAHUT OT MOEAaHUs T'YCEHHUIIAMU Tlapa CUHHMII TTPU
BbIKapMJIMBaHUU 4 nTeHI0B. Bec ogHoro nrenna 5 rpamma.

b) Kakas macca pacteHuii HeoOXoauma JJisi CyIIECTBOBAHHUS JIUCHI, MACCOM 8 KT, U3 KOTOPBIX
70% Bonma?
B) Kakas mnomanas OuorieHo3a MOXKET MPOKOPMHUTH OJHY OCOOb IMOCIIEIHETO 3BEHA B IIEMHU
NUTaHUS: TUIAHKTOH — pbiba — TroneHb. Cyxas 6nmomacca ruianktoHa ¢ 1mM2 cocrasiser 600 r B
roa. Macca Tronienst — 300 kr, u3 kotopbix 60% cocTaBisieT Boja.
I') Onpenenure, CKOJIBKO JIUC MOKET IPOKOPMUTHCS HA IPOTSHKEHUH rofa Ha miomiaau 100000
M2 (mpousBoauTeabHOCTh 1 M2 coctaBisieT 300 1), ecniu macca limch 12 kr. CKOJIBKO 3aif1ieB
IpY 3TOM OyJIeT CheIeHO, €CIIM Macca 3aifia 3 Kr.
1) U3 snemeHTOB cooOmmecTBa (IMOJEBKA, 3€pPHO 37aKOB, (DMIIMH, XOPEK) COCTABHTE MUIICBYIO
[[eNb U Ha OCHOBAHUU MPAaBUJIA YKOJIOTHUYECKON MUPAMHUJIBI OTPEICIIUTE, CKOIBKO HYKHO 3€pHAa,
YTOOBI B JIECY BBIPOC OJMH (PHIITMH MacCoi 2,5 KT.

IIpuMepHbIe 3aJaHUs M0 KeiicaM HA MOMCK U AaHAJIU3 HHPOpMATUN

Keiicbl mo Teme 5.1. BHOTeXHO/10IMH B :KU3HH KaKA0I0
Conepxanne: Keiicel Ha aHanmu3 WHPOPMALMU O HAYYHBIX JOCTIDKEHUSX B 00JacTtu
TeHETUYECKUX TEXHOJIOTHH, KIETOYHOW MHKCHEPHH, TUIEBBIX OMOTEXHOJIOTHH.
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3aganue 1. Ilpoananmusupyiite MHGOpPMALMIO O HAYYHBIX JOCTHXKEHUSAX B O0JIACTH
ouotexnosoruil. Paccmorpute cutyanuu. OTBEThI IPEICTaBbTE B BUAE KEMCOB.

3anaua 1. CymiecTByIOT BIIOJIHE OIpeJieIeHHbIe TPEOOBAHUS U YCIOBUS Ui CO3[aHUS U
pa3BUTHSL OMOTEXHOJOTMYECKOIro MPOU3BOJCTBa JekapcTBeHHbIX cpenctB (JIC). B uactHOCTH,
3TO KacaeTcsi MpoOsieMbl BbIOOpa OMO0OBEKTOB I MacIITaOUPOBAHUSI TPOM3BO/ICTBA.

Nwmerorcs cymiecTBeHHbIE pa3inyusl MEXIy JAMKUM IITaMMOM UM IPOMBIIIICHHBIM
mrammoM. [lltaMm 06sagaeT BHONHE KOHKPETHBIMH CBOMCTBaMHU IMPHPOJHOIO XapakTepa, a
IIPOM3BOJCTBEHHBIN MTPOLIECC UMEET CBOM TpeOoBaHUsI K 3ToMy mTamMMmy. CyIIecTBYIOT CIIOCOOBI
BO3/CUCTBUS HA AUKUIA IITaMM C LEJbIO YJIOBIETBOPEHUs TpeboBaHMit mpousBoacTia JIC.

[Ipoananu3upyiTe JaHHYIO CUTYAIMIO C TOYKHU 3PEHUS:

- IPEJICTaBICHUS O OMOOOBEKTE U €ro (PyHKIUAX;

- COOTBETCTBHSI CBOMCTB MpojayleHTa TpeboBaHusM mnpousBojactBa JIC u mnpobiaem
0e30macHOCTH Ipu paboTe MPOAYLEHTaMU;

-IIPUMEHEHUs] KOHKPETHBIX METOAOB IpeoOpa3oBaHMsi OMOOOBEKTA IJi JalbHEWUIIEro
MCIIOJIb30BaHUS €T0 B CO3/1aHUU HOBBIX ITpoayLieHToB JIC.

3agaua 2. Kak u3BECTHO, NMpPU UCMHOJIb30BAaHUHM KJIETOUYHON HH)KEHEPHUM IPHU CO3JIaHUU
HOBBIX TPOJYLEHTOB IIHUPOKO MPUMEHSIOT METOJUKY HpPOTO-IJIAaCTUPOBaHMS (TIOIydeHUs
IIPOTOIIACTOB) KaK MPOLIECC KOHCTPYKUUU THOPUIHBIX CTPYKTYP.

B nnane pemeHus 3agadn NOJy4YEHUS HOBBIX IIPOJAYLIEHTOB KaK MCTOYHUKOB HOBBIX JIC
MPEJIOKUTE:

- CXEeMy IOJIy4eHHs! IPOTOIIACTOB U THOPUIHBIX CTPYKTYD;

- YCJIOBHUSI COXPAHEHHUS MIPOTOIIACTOB;

- KOHEUHBIE 1IeJIH, JOCTUTaeMble C TOMOILBIO IPOAYKTOB TMOPUIHON PUPOJIBL.

3apaua 3. B coBpemenHoit OworexHosoruu mnpu cozganuu JIC ocoboe mecto
OTBOJUTCSI TEHHOM WH)KEHEPHUH, CYTh TEXHOJOTMU KOTOPOW 3aKJII0YaeTCsi B HCKYCCTBEHHOM
coenuHeHUM oTaenbHbIX ¢parmentoB JHK in vitro ¢ mociemyrommuM — BBEIACHUEM
u3onupoBaHHoil JIHK B kMBYIO KJETKy C LEJbIO MOJy4YEeHUs] peKOMOMHAHTHBIX OenkoB. Jlims
OCYUIECTBJIEHUSI ATOr0 HEOOXOIUMBI ONpPEJEJICHHbIE YCJIOBUS, HAJIMYUE TPAHCIOPTHOTO
ycrpoiictBa ans BHecenus JIHK B kieTky mnponyueHTa, HMCIOIb30BaHME (DEPMEHTOB s
BKJIIOUEHUSI HOBOTO I'eHa. ['eHHas MHXXEHepus ONepupyeT TakMMH IIOHATHIMH, KaK BEKTOD,
pecTpuKTasel, JIMIIKHE KOHIIBI, CaWuT Vy3HaBaHWs, JIATashbl, TIeH-MapKep,
KOMIIETeHTHOCTE KJIETKH, 3K30H, HHTPOH.
C mpencTaB/IEHHBIX OOIUX MO3UIUU II0 T€HHOU HWHXKeHepuu CHOPMYJSIUPYUTE
KOHKpEeTHBIE YCIOBUA:
— pacuudpyiTe IIOHIATHE «BEKTOP» U IIYTU €r0 BBeJIeHUS B KJIETKY;
IpeIoyKuTe GepMeHThl, paboTaroliiyie B 3TOM CUTyallul;
— MpeAJIOKUTe TEXHUKY TeHHO-UHKEHEePHOT0 3KCIIepUMeHTa (CTagun);
— CpaBHUTe IpoIitecc obpasoBanugd MPHK y ayKapyoT U IIPOKapUOT.

3amaua 4. Ycriexu reHeTUYEeCKON MH)KeHepUHU IIPUBeJI K TOMY, UTO CBBIIIIE
100 6eyiIKOB 4YesioBeKa MOTYT COXPaHATH CBOX BUAOCHEIIMPUUHOCTb. OHU
HapabaThIBalOTCI KaK JIeKapCTBEHHBbIE CpeCTBa IIyTeEM MUHKPOOHOJIOTUYECKOTO
cuHTesa. IlosyyeHHe pPeKOMOMHAHTHBLIX O0€JIKOB 4YeJjiOBeKa pelraeT IIpobyeMy
IepuIMTa CHIpbs, TaK KaK U3 YesIoBeueCKUX TKaHell B IIPOMBIIIJIEHHOM Maclitabe
IoJydyaTb WX HeBO3MOXKHO. Ha mepBoM MecTe II0 00beMy IIPOM3BOJACTBA U
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CTOMMOCTH IIPOAYKIIMYM PEKOMOMHAHTHOIO 6ejika KaK JIEKapCTBEHHOTO CpefCcTBa
HaXOIUTCI XOPOIII0 U3BECTHHINM TOPMOH —

UHCYJIMH, KOHTPOJIMPYIOIUM YPOBEHb IJIIOKO3bl B KPOBHU. PaboThl II0 TEHHO-
UH)XEeHEePHOMY IIOJIYYeHHUI0 MHCYJIMHA YeJsIOBeKa HavaIUCh B 70-e TOABI IIPOIILIOTr0
CTOJIETHA.

B mraHHOM CUTyaI[UU IIPOKOMMEHTHUPYHTE:

-3TAIIbl Pa3BUTUS TeXHOJIOTUH I10JIYyUYeHUs YesI0BeKa,

- CXeMy II0JIy4YeHUs TeHHO-UH)KeHEePHOT0 YeJI0BeUeCKOro HHCYJIMHA.

3amaua 5. Caxapublii nuaber — 310 3a0ojeBaHMe OOMEHa BELIECTB, IPU KOTOPOM B
OpraHu3Me He XBaTaeT MHCYJMHA, a B KPOBU MOBBIIIAeTCA cojepkaHue caxapa. CopepxaHue
caxapa B KPOBH HEOOXOJMMO I HOPMAIbHOTO (YHKIMOHHPOBAHHUS KJICTOK. HWHCYIWH,
KOTOpPBIN BbIpaOaThIBACT MOKEITYJOUHAs Kele3a, 00ecreynBaeT MPOHUKHOBEHHE TIIIOKO3bI B
KJIETKH, HO HHOTJa MPOUCXOAUT COOM BBIPAOOTKM HWHCYJIMHA U KIETKa HE IMOJIy4yaeT
HEOOXOUMOT0 MUTAHMS, a caxap HaKalIMBaeTCs B KPOBU. DTO MPUBOJUT K BO3SHHUKHOBEHHIO
caxapHoro aumabeTa pa3HbIX THUIIOB, OJIMH U3 KOTOPBIX SBISICTCS MHCYJIMHO3aBHUCHUMBIM. [Ipu
TaKOM THIIE CaxapHOro auadeTa 3a00JIeBIIUIN MOJKEH BCIO KU3Hb BBOAUTH ce0e HHBEKIHH
WHCYJIMHA.

ITo mamapiM cratuctuku, B 2014 r. KonwdecTBo OOJIBHBIX caxXapHbIM JHA0ETOB B
Poccwmiickoii ¢denepanuu cocraBwio 387 MiH 4enoBeK. [1o HEKOTOpPBIM HaHHBIM 3Ta IUdpa
Ka)X]Iblil roJ] yBenuuuBaercs Ha 5%.

[ToAroToBETE YCTHOE COOOIICHUE C TIPE3CHTAIIUEH, B KOTOPOM HEOOXOAMMO OTPA3UTh:

1. CaxapHblii 1uabeT — NPUYUHBI, CAMIITOMBI, IUATHOCTHKA U JICUCHUE;

2. PacnpocTpaHeHHOCTh cCaxapHOro auadeTa CpeAr HaCEeJICHHUS CBOETO pEeruoHa 3a
MOCIeAHUE TPH roja, IPOAHAIU3HPOBAB HAYYHBIC MyOTUKAIMU U CTATUCTUYECKYIO OTYETHOCTD
(B TOM umncie oryeThl ['ocy1apcTBEHHOTO peecTpa caxapHoro quadera);

3. PacmpocTpaneHHOCTh caxapHoro nuabera cpeau HaceneHusi Poccuiickoit denepanuu
3a TOCJIEIHWE TPH TOJAa, IPOAHATU3UPOBAB HAYUYHBIC IyOJMKAIIMA ¥ CTATHCTUYCCKYIO
OTYETHOCTH (B TOM YHCIIE OTYETHI [ 0cyAapCcTBEHHOTO peecTpa caxapHoro auabdera);

4. IlpeanonaraemMpie MPUYUMHBI U3MEHEHHS 3a00JIEBAEMOCTH CaXapHbIM JTUAa0ETOM M UX
000CHOBaHHE;

5. Bo3zMosxHbIE TPOPUITAKTHUECKUE MEPOIIPUSITHS;

4. MeTo/1pl NIOJTy4YEHUs HHCYTTUHA;

5. OTpa3ure ATHYECKHE aCHEKThl HCIOJb30BaHUS OMOTEXHOJOTHM IMPHU MPOU3BOJICTBE
WHCYJIUHA.
3amanue 2 [IpeacraBpTe 3aUTy KEHCOB MO TaHHBIM 3a/1a4yaM MPHU MOMOIIY PEe3EHTAIUN
JUist co3nansi KaueCTBEHHOM MPpe3eHTaIMi HE0OX0IUMO COOJIIOIaTh PsiJl TPeOOBAHMIA:

Oo6uue 1. Tlpe3eHTranus AOKHA HAUMHATHCS C TUTYJIBHOTO Cllaiifia, I/1€ yKa3bIBAaeTCs

TpeOoBaHUS TeMa, cBeJieHus1 00 aBTOpe U T.II.

2. Ha cnaiinax He00OX0AMMO pa3MeIaTh TOJBKO TE3UCHI, KIIOUEBbIE CIOBA,

rpaduyeckue MaTepuanbl (CXeMbl, PUCYHKHU, TaOIHIIBI, POTO U T.I1.).

Hcnonp30BaTh eIWHBINA CTHIH OOPMIICHHSL.

4. KonuuecTBO ClaliJloB AOKHO OBITH JOCTATOYHBIM ISl PACKPBITHS TEMBI,
HO He Oonee 20-TH.

(O8]

pudter I. Cnemyer WCHONB30BaTh CTaHAAPTHBIE, M[IUPOKO PaCIPOCTPAHECHHbBIC
mpu@Thl, Takue Kak Arial, Tahoma, Verdana, Times New Roman, Calibri u
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ap-;
2. Pa3mep mpudra 1 3arojioBKOB — He MeHee 24, i MHGOpMaluu He
MeHee 18.
3. He pekomeHayeTcsi HCIOJIb30BAaTh pa3Hble THUMBI WIPUPTOB B OJHOMI
MPE3CHTALIUH.

4. Jlna BbaeneHuss MHGOpPMALMU CIEIyeT MCIOJIb30BaTh KUPHBIA LIpUPT,
KyPCHB WUJIU IOAYEPKUBAHUE.
5. He 3noynotpe6iiaTh NpOnUCHBIMU OyKBaMH.

don KemaTenbHO UCITOJIB30BATH O,HHOTOHHBIﬁ (1)OH HCAPKUX TACTCIBbHBIX TOHOB.

Jnist poHa MpeAnOUTUTETHHBI XOJIOJHBIE TOHA.

N —

Ucnons3zoBanue | 1. Ha omHom cnalize peKOMEHIyeTCs HCIOJIb30BaTh HE Oojiee 3-X IIBETOB:
IIBCTa OJIUH OJ1sd (I)OHa, OJHH AJId 3arojioBkKa, OJUH OJ1d TCKCTA.
2. Jlns poHa U TeKCTa UCTOIB30BaTh KOHTPACTHBIE I[BETA.

IIpencraBnenne | 1. PekoMeHayeTcs UCHOIb30BaTh KOPOTKHUE CIOBA U MIPEIIOKEHUS.
uHbopMauu 2. MuHEMH3UPOBATH KOJIMYECTBO IIPEIIOTOB, HAPEUH, TPUIIAraTEIbHbIX.
3. 3arosjoBKM IOJIKHBI IIPUBJIEKaTh BHUMAHUE Ay IUTOPUH.

0O0beM He crour 3amonHsaTh OOWH CIIAMJ CIWAIIKOM OOJIBIIUM OO0BEMOM
nHbopmanuu nH(bOpMaIU: TN MOTYT €TUHOBPEMEHHO 3alIOMHUTH He OoJiee Tpex (aKToB,
BBIBOJIOB, OIPEICTICHUM.

Keiicol mo Teme 5.2. BHOTeXHOJI0rHH B NPOMBIIITICHHOCTH
Coneprxanue:
PazBurtue HpOMBII.HJ'IGHHOﬁ OMOTEXHOJIOTHH U ee NPUMCHCHUC B JKHU3HHU YCIIOBCKA, IOHUCK U
aHanu3 MH(OpPMAlMKU W3 Pa3IMYHBIX MCTOYHUKOB (Hay4yHas M ydeOHO-HayuyHas JUTepaTypa,
CpeJCcTBa MaccoBOM MH(pOpMalUK, ceTh IHTEpHEeT U ApyTHe)
Keiicbl Ha aHanu3 HHPOPMAIMK O Pa3BUTHH ITPOMBIIIJICHHONW OMOTEXHOIOTHH (110 TpyIam)
3amuTa keiica: [IpeacraBienue pe3yinbTaToB pelIEHUs KENCOB (BBICTYIUIEHHE C IIPE3EHTALUEN )
3apanue 1 Kelicbl Ha aHa/IW3 UHQOPMAIUU O Pa3BUTUU IIPOMBIIIJIEHHOMN
OHMOTEXHOJIOTHUH (110 TPyIIIIaM)
1 BruoTexHOJIOTUSA B 00J1aCTH MeJUIIUHBI
2 BUOTEXHOJIOTHA B CEJILCKOM X034IHCTBe
3 B 06J1acTH )KUBOTHOBO/ICTBA
4 TotuIUBO OYAYIIEero
5 O6paboTKa 0TX0/I0B
Karxkpmasi rpyIima IrpejicrTaBiisieT CBOM KelC B BU/le aHaJIM3a C [Ipe3eHTal[uen
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IIpumepHbIe 3a1aHusA 110 J1A00PATOPHBIM padoTam

JlaboparopHnas pabota o teme 1.2. CTpyKTypHO-(QYHKIIHOHATBHAS OpTaHU3aIUs KICTOK.

Conepxanne: «CTpoeHHe KICTKH (pPacTeHHUsS, >KUBOTHBIC, TPUOBI) M KICTOYHBIC
BKJIIOUEHUS (KpaxMmall, KaApOTUHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

[lenb: pasnuyath CYIIECTBEHHBIC MPH3HAKKA CTPOCHHS KICTOK OPraHW3MOB pa3HbIX
apcTB kUBOHM mpuponbl. [IpoBoauTs HaOMIONEHHE KIETOYHBIX CTPYKTYP M MX H3MEHEHUH C
MOMOIIBIO MHKPOCKOTIA.

O06opy1oBaHNE U PCAKTUBBI:

O6opynoBaHue U Iocyaa Matepuasbl U peaKTHBbI
1. Mukpockonsl 1.Bona
2. IlpenMeTHbIE ¥ IOKPOBHBIE CTEKJIA 2. Pa3BesieHHbBIE B BOJIE APOMOKU
3. CTeKJISTHHBIE NTAJIOYKHU 3. JIyk penuatbii
4. CtakaHbl
5. @uiapTpoBasibHAs Oymara (canderka)
6. CTepuIbHBIN IIaTEeINb

Xoxa padoThI:

1.Bonpocs! 11 nomycka k 1abopaTopHoii padore.
a) HazoBuTe 0CHOBHBIE YaCTH MUKPOCKOIIA U OTUIINTE UX (PYHKIIHH.
6) Uto Takoe npeaMeTHOe U MOKpOBHOE cTekia? i 4ero oHu Hy>KHbI?
B) Ilepeunciure ocHOBHBIE ITPpaBHIIa PAOOTHI C MUKPOCKOIIOM.

2. [IpoBenenue paboOTHI

AJTOPUTM IIPOBEICHUS pabOTHI Bomnpocks! u 3aganus
® 1. U3yuyenue cTpoenust Omnpenenure popMy KIETOK,
PacCTUTEJbHON KICTKH ® HaiiguTe sipo, Bakyoiu, 000JI049Ky
1.1. CHATH ¢ BHyTpPEHHEN MOBEPXHOCTH KJIETKH.
MSCHCTOM Yelly! JTYKOBHUIIbI TOHKYIO IJIEHKY @ 3apucyiiTe HECKOJIBKO KIETOK
— BMHUIEPMY; AMHIEPMBbI, 0003HAYNB HA PUCYHKE:
® 1.2. [TomecTuTh KycOU€K 3MHUIEPMbI HA LHUTOIIA3MY, SIAPO, BAKYOJIH,
MPEAMETHOE CTEKJIO B KAILIIO BOJIBI; 000JI0YKY KIETKH
® 1.3. HakpeITh OOBEKT MOKPOBHBIM
CTEKJIOM;

® 1.4. PaccMOTpeTh KJIETKH SIUIAEPMBI
IO PA3JIMYHBIM yBEIUUEHUEM

MHKPOCKOIIA

2. U3y4eHne CTPOECHUS sKMBOTHOM KJIETKHU PaccMoTpuTe Ha KOHUMKE LITIATeNs B

2.1. IlpoBecTu CTEpUIILHBIM ILIATEIIEM C KareabKe CJIIOHBI CIYIIEHHBIE KJIETKH
JIETKUM HKUMOM I10 HEOY HITH TI0 JeCHAM; AIUTENHS

2.2. Hanectu KanenbKy CIIOHBI Ha PaccmoTpuTe Ha nipenapare OTAeIbHbIE
MIPEAMETHOE CTEKJIO U HAKPHITH €€ KpPYIHBIE IIOCKUE KJIETKU HEMPABUIHHOU
ITOKPOBHBIM CTEKJIOM; ¢dopmbl. bonbiias yacTh KJIETOK MEPTBBIE,
2.3. PaccMmoTpeTh mipemnapat npu 00IbIIoM MO3TOMY B HUX XOPOLIO 3aMETHO SI/IPO.
YBEITMYCHUH C TIPUKPBITON aradparMoin @ 3apucyiTe HECKOJIBKO KIIETOK,
KOH/JIEHCATOpA. 0003HaYbTE PO U LIUTOILIAZMY.
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3. U3yueHnne cTpoeHUs KJIETKH IPOAKAKeH Haiinure nqpoxkeByro KIETKY, pACCMOTPETh
(rpuobI) ee (opMy U OT/IEIbHBIC YaCTH.

3.1. IloMecTUTh CTEKISTHHOMN MAJIOYKOH Kario | 3apuCcyiTe HECKOJIBKO KIIETOK, CAeaiTe
pacTBopa ¢ IpoKKaMU Ha IPEIMETHOE MOJIHCH.
CTEKJIO;

3.2. HakphbITh ee mOKpOBHBIM cTeksioM. Eciu
€CTh M3JIUIIKHU )KUJIKOCTH, YIAITUTE €€ C
MOMOIIbI0 GUIBTPOBAIBHOM Oymaru
(canderkn);

3.3. PaccmoTpeTs nipenapar noj
MHUKPOCKOIIOM

2. 3anojHUTE TAOJIHUITY:

[Ipusnaku Knerkn
PacturenbHbie KuBoTHbIE I'pubHbIC
Kierouynas crenka
Snpo
KpymnHas Bakyoss
ITmactuabl
Hentpuoau

Cnoco0 nmurasus

3anacarouui yrieBoa

3. BwBon:

IIpuMepHBIH TECTOBBIH KOHTPOJIb MO pa3aeay 1 «OCHOBBI CTPOCHHUS BeIeCTBa»
B Bonpocax 1-14 BeiGepute 1 npaBUIIbHBINA OTBET:
1.  CornacHo omnpenenenuto @. DHrenbca, XU3Hb 3TO: A) cmocod CyIIeCTBOBaHUS
YIJIEBOAMCTHIX TeJ, TIIaBHBIM MOMEHTOM KOTOPOTO SIBJISIETCS OOMEH BEIECTB C OKpYXKarolei
cpenoii; b) crmocoOHOCTE MepenaBaTh CBOM MPU3HAKH CIEAYIOIMM TTOKOJICHUsIM; B) moctosiHHOE
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npruoOpeTeHre OpraHu3MOM HOBBIX IPU3HAKOB M CBOMCTB; [') criocol cyiiecTBoBaHUS OEITKOBBIX
TEJI, TTITABHBIM MOMEHTOM KOTOPOTO SIBJISIETCSI 0OOMEH BEIIECTB C OKPYKAIOIIEH Cpenoi

2. JInsg Kakoro LapcTBa >KUBOTO XapakTepeH XeMocuHTe3: A) Oakrepuu; b) xuBorHble; B)
Bupychl; ') pactenus; [|) rpuObt

3. OpraHous, B KOTOPOM MPOTEKAET MOJArOTOBUTENBHBINA 3Tall 3HEpreThdeckoro obMeHa: A)
KJeTouHbll HeHTp; b) Mutoxonapuu; B) muzocomsr; I') OIIC; 1) me3ocombl

4. Ilponecc mnepeBoma mnocienoBaTesnbHOCTH HykieotTnnoB MPHK B mocnenoBaTtenbHOCTD
aMUHOKHCIIOT Oelika - 3T0: A) Tpanckpunuus; b) pemnukauus; B) uasepcus; I') Tpancnsanus

5. HeopranuueckumMH BeLIECTBaMHU KIETKU SBISIOTCA: A) Oenku W MHUHepalibHble coiu; b)
Oenku, )KUpHI U yrieBosl; B) Boma n MmuHepanbHble cony; ') HykiienHoBbIE KUCIOTHL; /1) Boga u
ATD

6. Yuacrok JIHK, Hecymuii uapopmaiuio o nepBUYHON CTPYKType OJHOrO Oelnka, - 3TO:

A) renotum; b) ren; B) tpumner; I') penorum.

7. Monomepom PHK sBnsercs: A) Hykineotua, b) amunokucnora, B) mnomucaxapun, I')
ne3oxkcuprbo3a

8. Kakoe U3 nepedncieHHbIX YTBEPXKJIECHUH sBIsieTcs BEpHbIM: A) Bupycel — 3T0 NpoKapuoThI;
b) Bupycsl MOryT nepeHoCUTh I'eHbl MEXIY KJIeTKamMH opranu3mon; B) Bupycel Bo3Oynutenu
omacHbIX 3a0osieBaHUi: TyOepKylesa, xojiepbl, yyMbl; I') Bce BUpYyCHI COCTOSIT U3 MOJEKYJIbI
JAHK u GenxoBoii 000109KH

9. llocnenoBarenbHOCTh HYyKIeOTUA0B AT AAAYALIAAY A npunauiexxut mosekyie: A) Oelka,
b) JIHK, B) PHK, I') AT®

10. KoHeuHbII HYKJIEOTH]T OJTHOTO TPHUILIETa HE MOXKET CIY>KUTh HAa4yaJoOM JIPYroro TPUILIETA.
OTUM CBOMCTBOM F€HETHUUYECKOTO KOJA ABJIAETCA: A) YHUBEPCAIBHOCTD; b) HENEepeKpbIBaeMOCTb;
B) uz6eirounocts; I') cneunduyunocts; 1) TpUIIETHOCTH

11. B pe3ynbrate cBeToBOi (haszbl GoTocuHTe3a oOpasyercs: A) yriekucislil ras, b) AT®, B)
rIII0Ko3a, [') 6enox

12. Kaxkoii u3 npuBeaeHHbIx npoueccoB HE Oyaer sBIAThCS NpuMEpoM IJIaCTUYECKOro oOMeHa:
A) rnukonus; b) perunkanust; B) tpanckpunuus; I') potocunTes

13. Ckonbko Moisiekysn AT®D Oyner CUHTE3MPOBAHO B PACTUTENIBHBIX KIIETKaX MPH CIUPTOBOM
OpokeHnu (hparMeHTa MOJIEKYJIbI Kpaxmaia, coctosmiero u3z 90 monexyin rmoko3s? A) 3420; b)
3240; B) 180; ") 0

14. ®parmenr JHK wumeer crieaymoomyro  MOCIEAOBATEIBHOCTh  HYKICOTHIOB:
TUITTTTAALTI. Onpenenure mociaen0BaTEIbHOCT, AMUHOKHUCIIOT B Oenke: A) IHC-TIPO-U30-
acm. kuciora; b) tpe-rnu-riry.xkucnora-apr; B) dben-npo-neit-rau; I') apr-riro-ruc-pan

15. YcraHOBUTE COOTBETCTBHE MEXK/Y BEIIECTBAMU U XaPAKTEPUCTUKAMU:

XAPAKTEPUCTUKHU BEIIECTBA

A) conepaT MaKpOIPTrUIECKUE CBSI3H 1. JHK

b) akkyMyJIHpYIOT SHEPTHUIO B KIETKE

B) cocTout u3 aByx neneu

I') ssByIsIETCS MOJTUMEPOM 2. ATO

J1) XpaHuT HACIEACTBEHHYIO HH(HOPMAITHIO

E) umeeT B coctaBe pubo3y

3anummuTe B TaOIUIly BRIOpaHHBIE UG PHI IO COOTBETCTBYIOIUMH OyKBaMH
Ortser:

A B B r i} E
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IIpuMepHBIi TECTOBBINH KOHTPOJIb MO pa3aejaam 2-4
B Bompocax 1-12 BeiGepute 1 mpaBUIIbHBINA OTBET:

1.Ilpouiecc MHAMBUAYAJBLHOTO Pa3BUTHS oOpraHu3mMa — 3To: A) oHTOoreHes, b) ¢dwumnorenes, B)
rameTorexes, I') napreHoreses

2. MUuKpO3BOIIOIHS — 3TO: A) 3BOJIONMS MUKPOOpPraHU3MOB, B) aBomomus GmoreorieHo30B, B)
HE3HAUUTENbHbIC SBOJIIOLIMOHHBIE HM3MEHEHHUs, HE MPHUBOIAIME K BupooOpasoBanuto, I)
HBOJIIOLIMOHHBIE U3MEHEHUS B TIOMYJISALNSX, TPUBOASIINE K BU000pa30BaHUIO

3.Penyuentsl B mpolecce KpyroBopoTa BeIIeCTB B Ouocdepe: A) c034al0T OpraHUYECKUe
BELIeCTBa W3 MUHEpaJbHBIX; b) pasnaratoT opraHumdeckue BellecTBa 0 MHUHEpaibHbIX; B)
pasyaraloT MUHepaJibHbIE BellecTBa; ') moTpeOIIsiIoT rOTOBbIE OpraHUYEeCKHE BEIeCcTBa

4.CornacHO THIOTE3€ MAaHCHEPMHUU >KUBbIE OpraHu3Mbl: A) 00pa3yloTcs OT JAPYTuX >KUBBIX
Opranu3MoB, b) co3maHbl BBICIIMMU CBEPXbECTECTBEHHBIMU cuUJaMH, B) BO3HUKAIOT
HEOJHOKPATHO W3 Tel HEeXUBOM mpupoasl, [') 3aHeceHsl u3 kocmoca; J[) BO3HUKIM U3
HEOPraHMYECKUX BEIECTB B Pe3yJIbTaTe (PU3NKO-XUMUUECKON IBOIOLIUN

5. AbGuotnueckuMu (akTopaMu SBISIOTCSA: A) TeMIlepatrypa, COCTaB BO3[IyXa M IMOYBBI, peibed,
CBET BIIAXKHOCTh, b) pacTteHms, >KMBOTHBIC, TPHOBI, BUPYCHI, B) ocymenue 00i0T, BBIpyOKa
JIECOB, CTPOUTEIBCTBO JI0POT, [') CHMON03, KOHKYPEHIIHS, XUIITHUYECTBO, TAPa3UTU3M

6. CKOJTbKO TOJTHOIICHHBIX SUIIEKJIETOK 00pa3yoTCs IPU OBOTEHE3€ M3 OJHOW MEPBUYHON ITOJIOBOM
knetku: A) 1; B) 2; B) 4; I') 3aBUCHUT OT yCIIOBUI OKPYXKAIOIIEH CpeIbl

7.Kakasi u3 npeJICTaBICHHBIX CXEM, COOTBETCTBYET (DPUIIETHUECKOMY BHJI000pa3oBaHuio: A) A —
B,C; B)A—B; B)A+B=C

8. ®opMa COKUTENbCTBA OPraHU3MOB, IIPU KOTOPOI OJIMH BUJ MOJY4YaeT MOJb3y OT COXKUTEILCTBA,
a Apyromy 3To 6e3pa3nuyHo: A) KoMMeHcanu3M, b) koHKypeHius, B) mporokoonepanus, I)
MYTYyaIu3M.

9.Kak HaszpiBaeTcs cCiy4yailHOE HEHAIIPaBJICHHOE W3MEHEHHE YacTOT ajielel W TEeHOTHUIIOB B
nomynsusax? A) Myraunonnast uameHunBocth; b) Ionmynsuuonnsie Bonner; B) [peii¢ renos;
I') NBonsnus

10. B pesynbrate meiio3a oOpasyrorcsi: A) 2 kieTku ¢ Habopom 2n2c, b) 4 knetku ¢ HaGopom
2n2c, B) 2 knerku ¢ Habopom Inlc, I') 4 xnetku ¢ Habopom Inlc

11. YBenudyeHue Maccel TeNa y JOMAIIHUX )KUBOTHBIX IIPY U3MEHEHUH PAllMOHA TUTaHUSI OTHOCAT
K u3MeHuuBoctu: A) I'enotunuueckoil; b) Kom6unartusnoii; B) Myrtanmonnoit; I')
DEeHOTUITNYECKON

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

13. YcraHoBuTE COOTBETCTBHE MEXy PU3HAKOM KMBOTHOT'O M HAIIPAaBJIEHUEM 3BOJIIOLIUHY,
KOTOPOMY OH COOTBETCTBYET

[Tpu3HaK KUBOTHOTO HanpasieHue 3Bosonuu

A) BOBHHMKHOBEHHUE MOJIOBOTO PA3MHOKEHUS 1) apomopdo3 (aporenes)

b) obpazoBanue y KHTOOOpa3HBIX JaCTOB 2) unuoaganTaius (aJIOTeHE3)
B) Bo3HUKHOBEHHE 4-X KaMEPHOTO cepiia 3) obmias mereHepaus

I") BOSHUKHOBEHHE aBTOTPOGHOTO criocoba MUTaHUS (kaTareHes)
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J1) npeBpallieHre TMCTHEB B KOJIIOUKH y PACTEHHH MyCThIHb
E) yTpara nucteeB, KopHed U XJ0poduiiia y HOBUIUKU

A B B r 1 E

4.2.2 OueHoyHble CpeACTBA MPOMEXKYTOYHOH AaTTeCcTAllMM MO JUCHUILINHE
«buosorus»

[TpomexyTouHas aTrecTanus 1Mo JUCHUILUIMHE «buonorus» npoBoauTCS B BUJE UTOTOBOM
KOHTPOJIbHOI padoTbl. KoHTponbHast paboTta BkiItoyaeT 15 3aianuii ¢ AByMs TUIIAMU 3aJaHUA:
1) TectoBbIe 3amaHus 2) 3a/1a91

B 3apanusx 1-14 Bpi0epute 1 npaBUIBHBIN OTBeET:

I. OpraHouji, KOTOpPBIA OTBEYAET 3a BHIPAOOTKY SHEPruu B KieTKe: A) ammapar
l'onbmxu, b) kierounsrii nentp, B) mutoxonapus, I') pubocoma
2. [Tpouecc nepeBoia MOCIEI0BATEIBHOCTH HYKJICOTHJIOB JHK B

nocienosarenbHocth UPHK - 3t0: A) Tpanckpunuums; b) permnukauus; B) unBepcus; IN)
TPaHCISIUSA

3. buonoruueckoe 3HaueHHE MOATOTOBUTENBHOTO 3Tala 3HEPreTHYecKoro oOMeHa
3aKiro4aercss B: A) oOpa3oBaHMHM Kpaxmaja M3 MOJEKYJd INIIOKO3bl; b) MONMHOM OKuCIeHun
OpPraHMYECKHX BEILECTB /10 HEOpraHW4Yeckux; B) paciiernieHnu noauMepoB 10 MOHOMEPOB; 1))
pacrnaze MOHOMEPOB A0 MMPOMEXKYTOUYHBIX IIPOLYKTOB

4. ['omonoruyHble XpoOMOCOMBI Ojarojmaps KpOCCHUHIOBEpPY B Xojae Meio3a:
A) ynaBauBarorcsi, b) paBHOMepHO pacmpenensiorcs, B) oOMeHHMBaIOTCA Te€HETHYECKOU

uHpopmanueii, I') ckpydnBaroTcs

5. K aBtorpodpam otHOcsaTcsa... A) Bupychl; b) pacrenus; B) rpuOsl
I') Mnekonuraromue.

6. HopwMmoii peakuuu siBnsercs: A) npeaesnsl MyTallMOHHOW N3MEHUYMBOCTH IIPU3HAKA,
b) npenensl KOMOMHATHBHOW NU3MEHUMBOCTH, B) mpenensl (eHOTUIIYECKO N3MEHYNBOCTH

7. Enunauneii sBomonmu siBnsiercsi: A) kierka, b) oco0s, B) Bua, I') momymsius,
M) xmacc

8. CornacHo runorese CTallMOHAPHOTO COCTOSIHUS )KU3HB: A) CyIIecTBOBaJla BCEra,

b) Obuta cozmana cBepXbECTECTBEHHBIM CYIIECTBOM, B) BO3HMKIIAa HEOAHOKPATHO W3 HEXKHBOTO
BelecTBa, ') BO3HUKIIA B pe3yJIbTaTe MPOIECCOB, MOTIMHSIIOMUXCS (PU3NICCKUM U XUMUUYECKUM

3aKOHaM
9. [Tpumepom apomopdo3sa sBisiercs: A) JuiMHHas 1est y xupada, b) nmosiBnenue
JIETKUX Y 36MHOBOJHBIX, B) peyKiust opranoB 3peHus y Kpota, ') mosiBieHue poroB y KOpOBbI
10. I[To B.M. Bepnamckomy, KHCIIOpOJ SBIS€TCS BemecTBOM: A) JXKuUBBbIM, b)
O0nokocHbIM, B) 6norennsiM, I') KOCHBIM
11. [IpencraBuTeNnn Kakoro 1apcTBa 3aHUMAIOT MPOMEKYTOYHOE IMOJIOKEHHUE MEXIY
TEJIaMU JKUBOW U HEXKUBOU Npupoabl: A) 6akrepuu, b) Bupycel, B) rpu6sl, I') numaiinnku
12. Ckonbko moiiekysn AT® obpasyercs B pesyinbTaTe IOJHOTO OKHUCICHHUS 14

MouiekyJ roko3bl: A) 7, b) 28, B) 532, ') 504
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13. KoHcymMeHTBI B Ipolecce KpyroBopoTa BelIecTB B Ouocdepe: A) coznaroT

OpraHMYecKHUe BellecTBa M3 MHHEpalbHbIX; b) paznaraior opraHuuyeckue BellecTBa [0
MUHepaJIbHBIX; B) pasnaratoT MuHepasibHble BellecTBa; I') moTpeOsitoT rOTOBbIE OpraHuYecKue
BElIeCTBa

14. 3HayeHue COMANBHBIX (DAKTOPOB B aHTpONoOrenese packpsil: A) Jlamapk, b)
Jlunneit, B) lapBun, I') OHrensc

15. Pemte 3anauy, ucnosnb3ys Tadbmuily renerudeckoro kojna: @parment JIHK nmeer
CIEAYIOIIYI0  TOCJIENOBATEIbHOCTh  HYKJICOTHIOB: THUITITTAALTIT.  Omnpenenute
[OCJIEI0BATENbHOCTh AMMHOKHUCIOT B Oenke u mocinepoBatensHocTh TPHK, Bxomsmmx B
pubocoMy AJisi CUHTE3a IaHHOTO y4yacTKa Oeka.

16. Pemure renernueckyro 3agauy (pemieHue o0si3aTenbHO): I'eH uyepHON OKpacku
MOpPCKOM CBHUHKHM JIOMHHHMPYET HaJl T€HOM pbDKeH okpacku. Omnpenenure cKoiabko (B %)
IIOTOMKOB, IIOJYYUBIIUXCA B pe3yJibTaTe€ CKpPELIMBaHWS YEPHOIO TOMO3MIOTHOIO camua |
pBDKEl caMKu, OyIyT UMETh PBIKYIO OKPAcKy.

KpuTeplm H MMOoKa3aTeJin OUCHUBaAHUSA
IIJ'[H TEKyHIE€ro KOHTPOJIs

Onenk
a

dopma
KOHTPOJIsI

Kpurepun oueHuBanus

IToxa3zaTeu oneHUBaHHUSA

«5»

YCTHBIA OTBET

MOJTHOTA W TPABUIHLHOCTH
OTBETA, CTEIEeHb
OCO3HAHHOCTH,
MOHUMAHUA HM3YYEHHOTO
Marepuaiga, YeTKOCTh H
rPaMOTHOCTh PEUHU.

OTBET IMOJHBIA W MPaBWIbHBIN
Ha  OCHOBaHUU  H3YUYEHHBIX
TEOPH; MaTepHall H3JIOKEH B
ONPEICIICHHOMN JIOTUYECKOU
MOCJIEOBATEILHOCTH,
JUTEPATYPHBIM SI3BIKOM: OTBET
CaMOCTOSITENIbHBIH.

«4»

YCTHBIA OTBET

IIOJTHOTA " HpaBI/IJ'II)HOCTB
OTBETAa, CTEIEHb
OCO3HAaHHOCTH,
MOHUMaHHS U3YyYECHHOTO
MaTepuaia, 4YeTKOCThb U
IPaMOTHOCTH PEYH.

OTBET MOJHBIM W INPaBWIbHBIN
Ha  OCHOBaHMUU  HU3YYEHHBIX
TEOpUI; MaTepuall H3JI0KEH B
onpeeIeHHOU JIOTUYECKOU
MOCJIEIOBATEILHOCTH, MIPU 3TOM
JIOTYILEHbI JIBE-TPH
HECYILECTBEHHBIE OIIIUOKH,
UCIPaBIIEHHBIE M0 TPEOOBAHHUIO
YUUTEJIA.

«3»

YCTHBIA OTBET

NOJIHOTa U TMPABUIIBHOCTH

OTBECT HOHHBII;’I, HO IIpU 35TOM

OTBETA, CTENeHb | JOMyIleHa CyIlIeCTBEHHAas
OCO3HAaHHOCTH, OIIMOKa, 15 R)01 HETIOJIHBIH,
MMOHUMAHUSA HM3YYECHHOTO | HECBSI3HBIN.
Marepuaia, YeTKOCTb H
TPAaMOTHOCTH PEUH.

«2» YCTHBIN OTBET MOJIHOTA U MPABWIBHOCTD | MIPU OTBETE OOHapyXKEHO
OTBETA, CTCTICHb | HETIOHNMaHUE YYAIAMCS
OCO3HAHHOCTH, OCHOBHOTI'O co/iepKaHus
MOHUMAHUA HM3YYCHHOrO | yueOHOro  Marepuaia  Wiu
Marepuaia, YETKOCTb MU | JIOMYIIEHbI CYyILIECTBEHHBIE

I'paMOTHOCTBL pCYH.

OLIMOKH, KOTOPbIE yUallHiics He
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cMor UCIIPABUTH npu
HABOJISIINX BOITPOCAX YIUTEIIS.
Ouenk | ®opma Kpurtepun onenuBanus | [loka3aTtenu oneHnBaHUsI
a KOHTPOJIfA
«5» MIPaKTHIeCKast MOJTHOTA W TIPABHIJILHOCTH
pabora, BBITIOJTHEHHS paOOTHI paboTa BHITIOJIHEHA TTOJTHOCTHIO U
nabopaTopHas MPABUIBLHO; CJICTaHbI TIPABUIIbLHBIC
pabora BBIBOJIEL.
«» MIPaKTHIeCKast MOJTHOTA Y TIPABHIILHOCTH
pabora, BBITIOJTHEHHS paOOTHI paboTa BHITIOJIHEHA MPABHIILHO C
naboparopHas y4eTOM 2-3 HEeCYIIECTBEHHBIX
pabota OImMOO0K, UCTIPABICHHBIX
CaMOCTOSITENILHO 10 TPEOOBAHUIO
IpenoaaBaress.
«3» MpaKTHIeCKast MOJTHOTA Y TIPABHILHOCTD
pabora, BBITIOJTHEHHSI paOOTHI paboTa BBIITOTHEHA ITPABHIIBHO HE
nabopaTopHas MEHEe YeM Ha MMOJIOBUHY WU
pabota JIOTMYIIIeHa CYIIECTBEHHAs OIMOKa
«2» MpPaKTHYeCKast MOJTHOTA Y TIPABHILHOCTD
pabora, BBITMIOJIHEHUSI paOOTHI JOTYIIEHkI 1Be (1 Oosee)
nabopaTopHas CYLIECTBEHHbIE OIIMOKHU B X0J1€
pabota paboThl, KOTOPHIE OOYYAIOIIHIICS HE
MO>KET UCTIPABUTH JAaXKe TIO
TpeOOBaHUIO IPEIOIABATENS.
Onenk | ®opMa KOHTPOJIS Kpurepun oneHuBanus IHoka3zaTenn
a OlIeHUBAHMS

«5»

TCCTOBOC 3aaHUC

IMMPaBUJIBHOCTH OTBCTA

86-100% mpaBHIIbHBIX
OTBETOB Ha BOIIPOCHI

«»

TECTOBOC 3a1aHHUC

IMPaBUJIBHOCTH OTBETA

71-85% npaBUIBHBIX
OTBETOB Ha BONPOCHI

«3»

TECCTOBOC 3a1aHUC

MMPaBUJIIBHOCTH OTBCTA

51-70% npaBUIBHBIX
OTBETOB Ha BOIIPOCHI

«2»

TECTOBOC 3aaHUEC

IMPaBUJIBHOCTL OTBCTA

0-50% mnpaBuIBHBIX
OTBETOB Ha BOMPOCHI

3amuTa KeiicoB: mpeacTaBjieHHEe Pe3yJIbTATOB pelleHusl KeiiCoB.
Kpurtepuu onieHUBaHMs YCTHOTO COOOIICHHMS:

Kpurepun
OLICHHBAHHUSA

Banabl

1 6aua

2 0aJji1a 3 0aJsi1a
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1. CooTBercTBHE coJiepKaHue J0KJIaaa coJiepaHue coJiepXaHue J0KiIaaa
CoZlepKaHus JOKJIAAa | JIUIIb YaCTUYHO JOKJIaaa, 3a COOTBETCTBYET
3asBJICHHOI Teme COOTBETCTBYET HCKIIIOUEHHEM 3asBJICHHOU TeMe U B
3as1BJICHHOU Teme OTHEIBHBIX MOJHON Mepe eé
MOMEHTOB, pacKpbIBaeT
COOTBETCTBYET
3asBJICHHOI TeMe U
B MOJIHOW Mepe €€
packpbIBaeT
2. CteneHb packpsITa Majiasi 4acTb TE€Ma pacKphITa TE€Ma pacKphITa

PacKpBITUS TEMBI

TEMBI; TOUCK
UHPOPMALIUU TPOBEEH
MOBEPXHOCTHO; B
M3JI0KEHUU MaTepuania
OTCYTCTBYET JIOTHKA,
JTOCTYITHOCTh

XOpOIIO, HO HE B
IIOJIHOM 00BEME;
nHpopmarun
MIPEICTaBICHO
HEIOCTaTOYHO; B
OTACJIBHBIX ClIydasaX
HapyIlleHa JIOTHKA B
U3JI0KCHUU
MaTepuala, He
COBCEM JIOCTYITHO

MTOJTHOCTBIO;
MpeICTaBJICH
000CHOBAHHBIN 00BEM
UHpOpMaLINY;
U3JI0KEHUE MaTepuaia
JIOTUYHO, TOCTYITHO

3.YMeHue 10CcTyInHo
U TTOHSATHO TIepeaTh
CoZIepKaHMe JI0KJIaa
B BHJIC ITPE3CHTALIUH

W3 IPEACTaBICHHOM
MIPE3EHTALIMHA HE COBCEM
IIOHsATHA TEMaTHUKa
HCCIeA0BaHus, 1€Taln
HE PaCKPBITEI

Ha OCHOBE
NpeICTaBICHHOM
MIpE3CHTAIIH
dbopmupyercs
oO1uiee MoHUMaHHUe
TEeMAaTHKH
WCCIIeIOBAHMSI, HO
HE SICHBI IeTaJIH

Ha OCHOBE
IpeCcTaBICHHOM
Ipe3eHTalnun
(dopmupyeTcs OIHOE
NOHUMAaHHE TEMaTUKHU
UCCIIEI0BaHMS,
PaCKpBITHI JeTalIn

Kputepuu onieHUBaHUs TPE3EHTAINH:

OTHOCHUTBCA K TEMEC

OTHOCHTCSI K TEME,
HO HEJJOCTaTOYHO
IIOJIHO PAaCKPBIBAIOT
ee colep;KaHue

Kpurepun Bbaunbl
OLICHMBAHHS
0 1 2
IIOJIHOTA uHpopmManus, uHpopmManus, IIpE3CHTALN
HCIIOJIb30BaHUS UCIIOJIb3yeMasi B IIPEACTABJICHHAs B | COAEPKUT MOJIHYIO U
yueOHOro MaTepuajia | mpe3eHTauuu, He IIPE3EHTALINH, YeTKYI0 HH(pOpMaIuIo,

JTOCTaTOYHYIO IS
¢dbopmupoBaHus
NPEJICTABICHUS O TEME

JIOTHMKA U3JI0KCHUA
MaTcpHraja B
COOTBCTCTBHH C

Marepua
NPE3CHTAINH HE
COOTBETCTBYET TEME,

Marepual
MIPE3CHTAINH
HJaCTUYHO

Marepuan,
MPUBEICHHBIN B
MIPE3CHTAIINH,
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IJIAHOM ¥ TEMOU I1IJIaHa HET COOTBCTCTBYCT TEMC | IIOJIHOCTBIO

3aJaHuA

3a7aHus, TUIaH
MIOCTPOEH HE TOUYHO

COOTBETCTBYIOT TEME
3a7laHus U
COCTaBJICHHOMY ILIaHy

TEPMHHOJIOTHYECKAs 1
opdorpadudeckas
PaMOTHOCTh

B TIPE3CHTAINN
MPHUCYTCTBYIOT
opdorpadudeckue
OIIIMOKH, HE BCE
TEPMUHBI IPUMECHCHBI
0 CYIIECTBY

B [IpEe3EHTAINH
MIPUCYTCTBYIOT

opdorpaduueckue
OLIMOKY, TEPMUHBI
MIPUMEHEHBI BEPHO

B IIpe3EHTAINH
OTCYTCTBYIOT

opdorpaduueckue
OLLIMOKY, TEPMUHBI
MIPUMEHEHBI BEPHO

aKKypaTHOCTb U
OpPUTHHATILHOCTh
MTOCTPOCHUS

Npe3eHTAIHS
noctpoeHa 6e3 yuera
KOMITO3UIIHH
clIaimoB, 0e3
COOIIOIEHUSA
TpeboBaHU K
mpudTam u
LIBETOBOMY
0hOpMIICHHUIO

MIpe3CHTAIHS
MOCTPOEHA C
y4eTOM TpeOOBaHUH
K 0(OpMIICHHIO, HO
HET JMHOTO
odopmiteHus

() :1701(0):!

Mpe3eHTalUs
MIOCTPOCHA B MTOJIHOM
COOTBETCTBUH C
TpeOOBaHUSIMU
odopmIIeHuUS,
WCIIOJIb30BaH
OpUTHHATBHBIN
MOIXOT K
0(OpMIICHHUIO CIIAliI0B

IIkana nepeBoaa 60aJ1710B B 0TMETKY

17-15 Gasios - «5»
14 - 9 6aiioB - «4»
8-6 0aIoB -«3»

Menee 6 6aI0B WM OTCYTCTBHE PAOOTHI - «2)

JJ1st npoMeKyTOYHOM aTTecTaluu
1-14 3apanus— 1 6ama, 15 u 16 3aganus — no 3 6aua. [lomydeHHble 00yJarOITMCS
0aJuIbl 3a BBHIMIOJHEHUE BCEX 3a/laHui cyMmmupytoTcsi. CyMmapHbIil 0asul nepeBoIUTCS B OTMETKY
MO MATUOAITTFHON HIKaJe ¢ y4ETOM PEKOMEHIyeMOM IIKaNbI IIepeBoa:

Onenk | ®opMa KOHTPOJIS Kpurepun oneHuBanus IHoka3zaTenn
a OlleHUBAHMSA
«S» Konrponbnas padora IIPaBWJIBHOCTH OTBETA

17-20 Oann

«»

KonrponsHas padora

MMPAaBUIIBHOCTH OTBETA

13-16 GamioB

«3»

KonTponbhas pabota

IMpaBUJIBbHOCTH OTBCTA

9 -12 6amioB

«2»

Kontponbnas pabota

IMPaBUJIBHOCTH OTBETA

11 0aw1oB U MeHee

5.YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IUCHUIIVIMHBI
5.1.Ans peanu3ani MporpaMMbl Y4eOHOW TUCIMIUIMHBI JOJDKHBI OBITH MPETYyCMOTPEHBI
CIIEIyIOIINE CIIEUAIBHBIC IOMEIICHHUS:
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Kabuner «buonorun», ocHalleHHBIH 000pynoBaHHEM: MeOesb, JOCKA, MeJl, HarjsIHble
nocoOust (KOMIUIEKThI y4eOHBIX TaOJML, IJIAKaTOB), TEXHUYECKHMMM CpPEICTBAMHU OOYyUEHHS:
KOMIIBIOTEpD C YCTpONCTBaAaMHM BOCIPOM3BEIEHUS 3BYyKa, IPUHTEP, MYJIbTUMEAMA-IIPOEKTOP C
HKpaHOM, YKa3Ka-Ipe3eHTep AJIs IPe3eHTalUM.

JlaGopatopusi, OcHalleHHas OOOpYJOBaHUEM JMJisi NPOBENCHMS 3aHATHIA: MHKPOCKOIIBI,
CEKYHJIOMEDP, TOHOMETP, JabopaTopHas rnocyaa (mpoOUpKH, MOACTABKH JIJIs1 TPOOUPOK, MUHIIETHI,
IIECOK, CTYNKH C IECTHMKaMH, IPEIMETHBIE U IIOKPOBHBIE CTEKJIA, CTEKJIIHHBIE MaJ0YKH,
IpenapoBalibHble WIJIbl, (QUIbTpoBaJibHAs Oymara (candeTKu), CTakaHbl) THIEPTOHUYECKHI
pacTBop xJiopuja HaTpus, 3%-HbI pacTBOp MEPOKCUAA BOIOPOAA, PACTBOP HOAAa B HOAMCTOM
KaJIuK, TIULEepUH, KIyOHU KapTodess, JIMCT AJI0AEU KaHaJICKOM, U0 psOMHBI OOBIKHOBEHHOM
(psAOMHBI WM TOMATA), JIyK penyaThlii, pa3BeeHHbIE B BOJE IPOXKIKH)

6.IndopmanuonHoe odecrneyeHue peaau3anuy NPorpaMmbl

Jns peanuzanuu nporpamMmbl  OMOIMOTEUYHBIM (OHA 00pa3oBaTENbHON OpraHU3alUU
YKOMIUIEKTOBAH MEYaTHBIMH W/WIM 3JIEKTPOHHBbIE 00pa3oBaTelbHble M HH()OPMALMOHHBIE
pecypehl, pEKOMEHOBaHHbIE Ul MCIIOJIb30BaHMA B 0Opa30BaTEJILHOM IIPOLIECCE, HE CTaplle
IIATH JIET C MOMEHTA U3aHHUS.

6.1. OcHOBHBIC H31aHUSA

1. buonorus. 10 knacc. YriryoneHHbIl ypoBeHb : yueOHuK : 2 yacTsax. Yacts 1/ B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Py6noB [u ap.] ; mox pen. B. B. [Taceunuka. - Mockaa :
[Ipoceemenue, 2024. - 256 c. - ISBN 978-5-09-115753-6. - TekcT : anexTponHsii. - URL:
https://znanium.ru/catalog/product/2162601

2.3axapoB, B. b. buonorus. 10-11 knacc. bazoBslii ypoBeHs : yueoHuk mis 10—11
KJIaccOB 001eo0pa3oBaTenbHbIX opranu3anuii / B. b. 3axapos, H. 1. Pomanoga, E. T.
3axaposa ; mon pen. E. A. KpukcyHnosa. - 2-e u3z. - Mocksa : OOO "Pycckoe cinoBo-y4eOHuUK",
2021. - 352 c. - (®I'OC. MunoBauumonHas mkoina). - ISBN 978-5-533-02434-1. - Tekcr :
anekTpoHHbI. - URL: https://znanium.ru/catalog/product/2150370

42


https://znanium.ru/catalog/product/2150370
https://znanium.ru/catalog/product/2162601

	3
	Методические указания по проведению практических занятий/лабораторныхработ
	4
	Фонд оценочных средств дисциплины
	3.Методические указания по проведению практических занятий/лабораторных работ
	4.2.1 Оценочные средства текущего контроля по дисциплине «Биология»
	4.2.2 Оценочные средства промежуточной аттестации по дисциплине «Биология»
	5.условия реализации программы дисциплины

		2026-06-10T11:58:29+0300
	Новикова Наталия Геннадьевна




