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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOIr'PAMMBbBI TUCIUTLIMHBI
BUOJIOT' U
1.1 MecTo 1McUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:
VYuyeOHass aucuuiuinHa «bUONOTHS» SIBISETCS 00s3aTeIbHONW YacThi0 00Ie00pa3oBaTeNLHOTO
[IMKJIa OCHOBHOW TpOo(ecCHOHaIbHON 00pa30oBaTEIbHOM MPOTrpaMMbl 10  CIICIIMATIBHOCTH
38.02.07 bankoeckoe oeno
Pabouast mporpamma mucturiuHbel pazpadborana B cootrBeTcTBUU ¢ ®I'OC cpemnero ooOiero
obpazoBanus ¢ yauerom @I'OC CIIO no cnienmansHocTH 38.02.07 bankoeckoe deno
Jucnunnuna HanpasieHa Ha popmupoBanre OK mo criennanbHOCTH:

Koo Haumenoeanue komnemenyuu
KomnemeHyuu
OK-01 BeiOupats  cnocoObl  pemeHHs — 3agad  NPOQECCHOHANBHOW  AEATEIBbHOCTH
IMPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTaAM
OK-02 Hcnonp30BaTh COBPEMEHHBIE CpPEJCTBA IOUCKA, aHAIW3a U HHTEPIpETalUU

uHpopmanud ¥ UHOOPMAIMOHHBIC TEXHOJOTHHM [UIS BBIMOJHCHUS 3a7a4
po(heCCHOHATTLHOM eI TCIIbHOCTH

OK-04 OddexTuBHO B3auMOIeHCTBOBATh U PaOOTAaTh B KOIIEKTHBE U KOMaHJIE

OK-07 CopelicTBOBaTh COXpAaHEHHIO OKPYKAIOIIEH CPebl, pecypcocOepekeHuo, MPUMEHITh
3HaHUsA 00 W3MeHEeHHH KiimMmara, MIPUHIUAIIBI GepemnBoro mpou3BOJCTBA,
3¢ PEeKTHBHO ACHCTBOBATH B YPE3BBIYANHBIX CUTYAIHAX

1.2. He.]'[l/l H IINIAHUPYEMBIC PE3YJbTAThI OCBOCHUSN TUCHUILJIMHBI:

Heas: dopMupoBaHHe y CTYyAEHTOB MPEACTABICHHS O CTPYKTYpHO-()YHKIIMOHAIBHOU
OpraHu3alK JKUBBIX CHCTEM DPAa3HOTO PaHIra KaK OCHOBBI IPUHATHS PEIIEHUH B OTHOLICHUU
00BEKTOB KMBOI MPHUPOJIBI U B IPOU3BOACTBEHHBIX CUTYAIUSIX.

3agaun:

1) chopmupoBaTh MOHUMAHKUE CTPOCHUSI, MHOTOOOpa3Husi U OCOOCHHOCTEH JKUBBIX CHCTEM
pPa3sHOro YpOBHSI OpraHM3allid, 3aKOHOMEPHOCTEH NpPOTEKaHUs OMOJOIMYECKUX IPOLIECCOB U
ABJICHUM B OKpYXXalOLlEed Cpene, LEJOCTHOW Hay4HOM KapTHHBI MHUpa, B3aUMOCBS3U U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHUS OINpPEIEIIAThH KUBbIE OOBEKTHI B MPUPOAE; MPOBOIUTH HAOIIOJICHUS 32
HKOCUCTEMAaMU s BBIABICHHUS  €CTECTBEHHBIX W AQHTPOIOICHHBIX  W3MEHEHHH,
MHTEPIPETHPOBATH PE3YJIbTaThl HAOIIOICHUH,

3) copmMupoBaTh HaBBIKU MPOBEJEHUS NPOCTENUIINX OMOIOIMUECKUX IKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHU C  COOMIONEHMEM TpaBWiI Oe30macHoro oOpameHus ¢ OOBeKTaMH |
00opyI0BaHUEM;

4) pa3BUTh YMEHHUS WHCIOJB30BaTh HWH(POPMALUIO OHUOJIOTUYECKOTO XapakTepa U3
pa3INYHbIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHHUS TNPOTHO3UPOBATH IOCIEACTBUS CBOCH JAEATENBHOCTH TI0
OTHOILLIEHHUIO K OKpYXarolllel cpele, COOCTBEHHOMY 30pOBbIO; OOOCHOBBIBaTH M COOJIIONATH
MepbI MPOMUITAKTUKY 3a00ICBaHUN.

6) chopMupoBaTh NOHMMAHME 3HAUYUMOCTH JOCTH)KEHHM OMOJIOTMYECKON Hayku U
TEXHOJIOTMI B MPAaKTUYECKON JESATEIbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTHI M arpoOHOTEXHOJIOTHH.
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1.3 Ilnanupyemble pe3yJbTaThbl OCBOEHHMSI 00IIe00PAa30BATEILHONM MUCHMILUIMHBI B
coorBercTBuH ¢ PI'OC COO
OO0mue (IMYHOCTHBIE H MeTaNlpeAMeTHbIE) pe3yJIbTAaThl 00yYeHus :

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

- TOTOBHOCTb K aKTUBHOM ACATCIIbHOCTH TEXHOIOTHYECKON M COHI/I&J’IBHOI\/'I HaITpaBJICHHOCTH,
CHOCOOHOCTh ~ MHULMHUPOBATh, IUIAHUPOBATb U CAMOCTOSITENIbHO  BBINOJHATH — TaKylo
NeSITeTTHHOCTD;

- HHTEpEeC K pa3nyHbIM chepaM npodeccHOHATBHOM J1eTeTbHOCTH,

OsJiaieHHe YHUBEPCAJIbHBIMH Y4e€OHBIMH MO3HABATEIbHBIMU J1€HCTBUSAMMU:

a) 6a30Bble JOrMUYECKUE JeHCTBUS:

- CaMOCTOATENbHO (HOPMYITHPOBATh W AaKTyaJIM3UPOBaTh MPOOJIEMY, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CymeCTBeHHBIﬁ IMPU3HAK WX OCHOBAHHA OJId CPpAaBHCHMHA, Knaccn(bm(aunn n
00001IeHUS;

- OTIPENIEIISIT EIN IeATEIIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUN MX JTOCTHKCHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTHU M IIPOTHUBOPEYHS B pACCMaTPUBAEMBIX SBJICHHSIX;

- BHOCHUTHL KOPPEKTHBBI B JACATCIBHOCTH, OICHHMBATL COOTBETCTBUC PCE3YJIbTATOB LCIIAM,
OLIEHUBATh PUCKH MOCIE/ICTBUI NeATEIbHOCTH;

- pa3BUBATh KPCATUBHOC MBIIIJICHUC ITPHU PCIICHUHN ) KU3HCHHBIX HpO6J'IeM

0) 6a30BBIE UCCIIEIOBATEIBLCKUE ICHCTBUS:

- BJaACTh HAaBbIKaAMH y‘le6H0-HCCHeI{OBaT€J'IBCKOfI n HpOCKTHOI\/’I ACATCIIbHOCTH, HAaBBbIKaMU
paspernieHus npooiem;

- BBIBJIATHh IPUYIWMHHO-CIICACTBCHHBIC CBA3H U AKTyaJIM3UPOBATH 3aa4y, BbIJIBUT'ATh TUIIOTE3Y €€
peleH s, HaXOAUTh apIyMEHTHI JUIs JoKa3aTeIbCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUH PEILICHUS;

- aHAJIM3UPOBATH MOJIyUYECHHBIE B XOJIC PELICHHUS 3a/1a4M pe3yJIbTaThl, KPUTUUECKU OL[EHUBATh UX
JOCTOBCPHOCTD, MPOTHO3UPOBATE U3SMCHCHUEC B HOBLIX YCJIOBUAX;

- YMETh IEPEHOCUTh 3HAHUS B 03HABATEIbHYIO U MPAKTHUECKYIO 00JaCTH )KU3HEAESTEIbHOCTH;
- YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

- BBIJIBUTaTh HOBbIE UJIEH, TIPEAJIaraTh OPUrHHAIBHbIC TOAXObl M PEILICHHS;

- CIIOCOOHOCTh UX HCIOJIb30BAHUS B TO3HABATEIBHON U COLUAJIbHOM MPAKTUKE

B 00/1acTH HeHHOCTH HAYYHOI0 MO3HAHMSA:

- c(hopMHUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIIECTBEHHOM NpPAaKTUKH, OCHOBAHHOTO Ha AMAJOre KYJIbTYyp, CIIOCOOCTBYIOIIErO
OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEpPILEHCTBOBAHHE S3bIKOBOM M UYUTATENbCKOH KyJIbTYyphl KaK CpPEACTBA B3aHMMOACHUCTBUS
MCXKAY JIOAbMU W IMTO3HAHWA MHPA,

- OCO3HaHHWE IIEHHOCTH HAayYHOW JesTEeIbHOCTH, T'OTOBHOCTH OCYILECTBIISATh MPOEKTHYIO U
HCCIIEIOBATENIBCKYIO IEATEIbHOCTh UHANBUIYAIbHO U B IPYIIIE;

OBJaieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1HCTBUSAMM:

B) pabota ¢ uHpopmanuei:

- BJIaJIeTh HaBBIKAMU IMOJYyYEHHUsS MHPOPMALMU U3 UCTOUHUKOB PA3HBIX THUIIOB, CAMOCTOSTENEHO
OCYILECTBIIATh TIOMCK, aHAIM3, CUCTEMATH3AIMI0 W WHTEPIPETANNI0 WHPOPMALUN Pa3THIHBIX
BUJIOB U (pOpPM IpeCTaBICHHUS;
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- CcO37aBaTh TEKCTHl B PA3IMUYHBIX (hopMaTax C y4eTOM Ha3HAYCHUS MHPOPMAIUU H IEJICBOM
ayJIUTOPHUH, BBIOMpask ONTUMaJIbHYIO (POpPMY IPECTaBICHUS U BU3YyaIH3allHH;

- OIIGHUBATh JOCTOBEPHOCTH, JIETHTUMHOCTh HWH(POPMAIMH, €€ COOTBETCTBHE IPABOBBIM H
MOpaIbHO-3THUYECKUM HOpPMaM;

- WCIIOJIb30BaTh CPENICTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUH
KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX M OpPraHU3aI[MOHHBIX 3aJa4 ¢ coOJI0feHHEeM TpeOoBaHUi
OPrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYpPCOCOCPEKEHHS, TTPABOBBIX U ITUUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI HHPOPMAIUH, HHPOPMAITMOHHOW 6€30MacHOCTH
JUYHOCTH

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTUA U CAMOOTIPE/ICIICHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIe10BaTENbCKON, TIPOEKTHOM U COLIMATILHON eI TeIbHOCTH;
OByaieHHe YHHBEPCAJbHBIMH KOMMYHUKATUBHBIMHY /I€/iCTBUSIMH

0) COBMECTHas IeATeIbHOCTD:

- IOHUMATh U UCTIOJB30BaTh PEUMYIIECTBA KOMAHHON ¥ HHIUBUIYaTIbHOU PabOTHI;

- IPUHUMATh LEJIH COBMECTHOH AESITeNbHOCTH, OPraHU30BBIBaTh M KOOPAMHUPOBATH ACHCTBUS
[0 €€ JOCTHKEHHIO: COCTaBJIATh IUIaH JACHCTBUM, PacHpeneisiTh pPOJIM C YYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3yIbTaThl COBMECTHOU padOThI;

- KOOpPJAMHHMPOBATb U BBINOJIHATH pPabOTy B YCJIOBHUSX pPEAIbHOTO, BHPTYyaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMO/ICHCTBHS;

- OCYUIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE MOBEJCHUE B PA3JIUYHBIX CUTYAIUSIX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHUe, ObITh MHULIMATUBHBIM

OBj1aieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU 1€CTBUAMM:

T') IPUHATHE Ce0s U APYTHX JFOJCH:

- MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIFOACH MpU aHATU3€ PE3yIbTaTOB JIESITEIIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTHUX JIFOJIeH Ha OMIMOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIUH JIPYTOro YeIOBEKa

B 00.1acTH 3K010rH4€CKOr0 BOCIIUTAHUSA

- chopMHpPOBAHHOCTH  OKOJIOTHYECKON KyNIbTypbl, TOHUMAaHHE BIUSHUS  COIHAIBHO-
HKOHOMUYECKUX IMPOLECCOB HAa COCTOSIHME MPHUPOIHON U COLMAIbHOM Cpeibl, OCO3HAHHE
rI100aTBbHOTO XapaKTepa 3KOJOTHIECKUX POoOIIeM;

- TIUTAHUPOBAHUE U OCYILIECTBIICHUE JICVCTBUM B OKPY’KAIOUIEH Cpelle HA OCHOBE 3HAHUA IeeH
YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATUE NEUCTBUMN, TPUHOCAIINX BPENl OKPYKAIOIIEH Cpee;

- YMEHHE TIPOTHO3UPOBATH HEOIATOMPHUITHBIE YKOJIOTHYECKHE TOCIEACTBHS MPEITPHHIMAESMbIX
JIEUCTBUA, MPEIOTBPAILIATh UX;

- pacuIupeHue OIbITa JACSITEIIbHOCTU AKOJIOTUYECKON HANIPaBICHHOCTH;

- OBJIaJIeHUE HaBBIKAMH y4eOHO-HCCIIeI0BATEeNIbCKON, MPOSKTHON U COLMAIbHON ACSITETbHOCTH

JucuunjinHapHble (MpeAMeTHbIE) pe3yabTaThbl 00yYeHHs :

- c(OpPMHUPOBAHHOCTh 3HAHUH O MECTE W POJIM OMOJIOTUU B CHUCTEME HAYYHOT'O 3HAHHS,
(GYHKIIMOHATIBHON IPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX TPOOIIeM;
- COPMHPOBAHHOCTh ~ yYMEHHUS  PacCKpbIBaTh  COJICPKAHUE  OCHOBOIIOJIATAIOIIAX
OMOJIOTUYECKUX TEPMUHOB M TIOHATUH: JKW3Hb, KJIETKAa, TKaHb, OpraH, OpTaHWU3M, BH],
MIOTYJISIIIHSI, DKOCHUCTEMa, OMOIIeHO03, Ouocdepa; merabonu3M (0OMEH BEIIECTB U MPEBpAIICHUE
SHEPTHUH), TOMEOCTa3 (camMoperyssius), OHOCHHTEe3 OeKa, CTPYKTypHas OpPraHU3alus >KUBBIX
CHCTEM, JTUCKPETHOCT, CaMOpPETYIISIIHS, CaMOBOCITPOU3BE/ICHUE (penpoayKIwsi),
5
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HACJICJCTBEHHOCTh, HM3MEHUYMBOCTb, SHEPrO3aBUCUMOCTh, POCT U pa3BUTUE, YpPOBHEBas
OpraHu3aIus;

- chOpPMUPOBAHHOCTh ~ yYMEHHS  pPACKpbIBaTh  COJEp)KaHHWE  OCHOBOIIOJIAraroIINX
OMOJIOTUYECKUX TEOPUN U THIOTE3: KICTOYHOM, XPOMOCOMHOM, MyTallMOHHOM, SBOTIOIIMOHHOM,
MIPOUCXOKICHUS )KU3HU U YEJIOBEKa;

- c(hOpPMUPOBAHHOCTh YMEHHS PACKPhIBATh OCHOBOMOJATa0NINE OMOIOTHYECKIE 3aKOHBI U
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.W. BaBunora, D. I'ekkens, ®@. Mromiepa, K.
bapa), rpaHuUIBl UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

- npuoOpeTeHne OIbITa I[PUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO IIO3HAHMS,
UCTIONIB3YEMBIX B OMOJIOTUU: HAOMIOJCHHUS U OMUCAHUS KUBBIX CHUCTEM, MPOILIECCOB U SBICHHIA,
OpraHu3aIy ¥ IPOBEICHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIJIBHXKCHHS TUIIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXKJy HCCIEeIyeMbIMU BEITUYMHAMU, OOBSICHEHHUS TMOTYYCHHBIX pPE3yJbTaTOB U
(dbopMyIUpOBaHUS BBIBOJIOB C UCIIOIH30BAHUEM HAYUHBIX TTOHSITHH, TEOPUH U 3aKOHOB;

- c(hOpMUPOBAHHOCTh YMEHHUS BBIICTATh CYIICCTBEHHBIC NPHU3HAKH BHUPYCOB, KIETOK
MPOKApHUOT M  JYKApPUOT, OJHOKIETOYHBIX W MHOTOKJETOUHBIX OpPraHU3MOB, BHU/IOB,
OMOTeOIICHO30B M IKOCHUCTEM; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIECTB WM TPEBPAIICHUS
SHEPruM B KJIETKe, (OTOCUHTE3a, TUIACTUYCCKOTO U JHEPreTHYEeCKOro OOMEeHa, XeMOCHHTE3a,
MHUTO3a, Mei03a, OIUIOAOTBOPEHHUS, Pa3BUTUS U PA3MHOXKEHUS, WHIUBUAYaJIbHOTO Pa3BUTHUS
opranm3ma  (oHTOreHe3a), OOpbOBI 32  CYIIECTBOBaHME, ECTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB K cpejie OOUTaHUs, BIUSHHS KOMIIOHEHTOB
HKOCHUCTEM, AHTPONOTE€HHBIX HW3MEHEHHI B JKOCHUCTEMaxX CBOEH MECTHOCTH, KpPYroBOpoTa
BEIIIECTB U MPEBpaAIlCHUE SJHEPTUHU B Orocdepe;

- chOpPMUPOBAHHOCTh ~ YMEHHUA  peuiarb  OWOJIOrMYeCKHe  3a/ayd,  COCTaBJISATh
TCHOTUITMYECKUE CXEMBbl CKpEIIMBAaHUS IS Pa3HBIX TUIIOB HACJIEJAOBAHHUS TPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMbI MIEPEHOCA BEUIECTB M YHEPTUU B dKOcHcTeMax (I[eMH MUTaHUS,
MUIIEBbIE CETH) ;

— c(hOpMUPOBAHHOCTh YMEHUM KPHUTHUYECKH OIICHUBATh WH(OpMaIi0 OHOIOTHYECKOTO
COJICpKaHUsA, BKJIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS M3 PA3IUYHBIX HCTOYHHKOB (CpeicTBa
MaccoBoM HH(OpMallMK, HAYYHO-MOMYJISIPHBIE MaTepualbl); HHTEPIPETUPOBATH STHYECKHE
aCTICKTBhI COBPEMEHHBIX UCCIICIOBAaHUI B OMOIOTHH, MEUITMHE, OMOTEXHOJIOTHH; pACCMaTPHUBATh
rio0agbHbIe SKOJIOTHYECKHUEe MPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM
COOCTBEHHYIO MO3HIINIO;

- c(OPMHUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIC IHUCHMEHHBIE W  YCTHBIE
COOOIIeHHsI HA OCHOBE OmoNornyeckoil MH(OpMaMKU U3 HECKOIBKMX HUCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh NOHATUHHBIN anmapar OMoJI0Tuy;

- npuoOpeTeHne OmbITa MPUMEHEHHS OCHOBHBIX METOJOB HAYYHOTO IIO3HAHMS,
UCTIONIE3YEMBIX B OMOJIOTUU: HAOIIOJCHUS U OMUCAHUS KUBBIX CHUCTEM, MPOIIECCOB U SBICHHUIA,
OpraHHU3aliK U MPOBEICHUS OMOJOTUYECKOTO SKCIIEPUMEHTA, BBIIBI)KEHHUS TUIIOTE3, BBISIBICHHUS
3aBHCHUMOCTH MEXKJIy HCCIIeTyeMbIMU BEITUYMHAMU, OOBSICHEHUS TMOITYYCHHBIX pPE3yJIbTaTOB H
(dbopMyIIHpOBaHUS BHIBOJIOB C HCIIOIH30BAaHUEM HAayUHBIX MOHSITUNA, TEOPHIl U 3aKOHOB;

- c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh TIOJy4YEHHbIE 3HAaHUSA M1 OOBSCHEHUS
OMOJIOTUYECKHX MPOIIECCOB U SBJIICHUM, JUISI TPUHSATHUS MMPAKTUUECKUX PEIICHUHN B TIOBCEIHEBHOM
JKU3HU C 1IeNb0 obecredeHust 0€30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBBSI OKPYKAIOIINX JIFOICH,
coOmoIeHnsT  3J0pOBOTO O0Opa3a »KU3HHM, HOPM TPaMOTHOTO TIOBEJEHUS B OKpY>Karomiei
MPUPOJIHON cpefie; MOHMMaHHEe HEOOXOAMMOCTH HCIOIB30BaHUSI TOCTHKEHUI COBPEMEHHOM
OMOJIOTUN U OMOTEXHOJIOTHH /ISl PAIlMOHAIBHOTO MPUPOJIOTIONIE30BaAHUSI.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJBLHON JUCIIATLINHBI

2.1. O0beM JUCHUIINHBI U BBl y4eOHOH padoThI

Bua yueOHoii padoTnl

O0BeM B yacax

O0beM 00pa3oBaTeJIbHOM MPOrPaMMBbI IMCHMIIHHBI 32
B T.Y.

OcHoBHOE cogepkaHue

TEOpeTUIecKoe 00yIeHUe 16
B T.4. MPO(HECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHHE 2
MPAKTUYECKUE 3aAHITHUSA 16
B T.4. Ipo(heCCHOHATFHO-OPUEHTUPOBAHHOE co/iep kaHue B (hopme 6
IIPAKTUYECKOTO 3aHATHUS

na0opaTOpHbIE 3aHATHUS 2
IIpomeskyTounas arrectauus (aud. 3a4er) 1 cem
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2.2. TemaTu4yecKuii JIAH U COJepP:KaHUE TUCHUIIMHBI

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.OoOmas
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

16



®rsoy BO

\u

A

PryTUC

GENEPAJIBHOE TOCYOAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
ﬁ@ YYPEXXIEHNME BbICIIETO OBPA3OBAHIIA PIYTHUC

«POCCUVICKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA V1 CEPBUCA»
Aucm 17

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,

19
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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
JeSITeTLHOCTH YelioBeka. Metobl OnoTrexHomorui. OObeKThl OMOTEXHOJIOTHH. JTHKA
OMOTEXHOJIOTMUECKUX U TEHETUYECKUX IKCIepuMeHTOB. [IpaBuia mowcka W aHAM3a
OMOIKOJIOTUUECKON uHbopmauu
U3 Pa3IMYHBIX WCTOYHHKOB (Hay4yHass W ydeOHO-HaydHas JIUTEpaTypa, CpeiacTBa
MaccoBO# HHpOpMaIuH, ceTh MIHTEpHET u Apyrue)

IIpakTHueckoe 3aHsaTHE

Ne 13 Keiicbl Ha aHanu3 wWHGOPMALMM O HAYYHBIX JOCTIKEHHUSX B 00JIacTH
TCHETUYCCKUX TEXHOJIOTHH, KIIETOUHOW WHKEHEPUH, TTHIIEBBIX OMOTEXHOIOTHIA.

Ne 14 3amura keiica: mpencTaBiIeHHe PE3yJIbTaTOB PElICHUs KeCOB (BBICTYIUIEHHE C
MIPE3CHTAIINEH )

Pa3gen 11. Peurenne KeiicoB B 00,1aCTH OHMOTEXHOJIOTHIA

Tema 11.1.1. buorexuonoruu
B IIPOMBILIJIEHHOCTH

IIpodeccnoHalbHO OPUEHTHPOBAHHOE CO/epP:KaHUe (CoIepKaHue TNMPUKJIATHOTO
MO/1YJIf1)

Pa3BuTHe NpOMBINUIEHHOW OWOTEXHOJOTUH U €€ TMPUMEHEHHE B KU3HU YelOBEKa,
MOUCK W aHajdu3 HWH(OpMAIMK W3 pa3NUYHBIX HCTOYHHUKOB (HaydHass M ydeOHO-
Hay4yHas JIUTEepaTypa, CPEJICTBA MAacCOBOM HH(OpMAIINH, ceTh MIHTepHET u apyrue)

[IpakTHyecKue 3aHATUA

Ne 15 Keticel Ha aHanu3 UHGOPMALMK O Pa3BUTHH IMPOMBIIUICHHON OMOTEXHOJIOTHI

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

MIPOMEKYTOYHOMN aTTECTALIMKU

OK 02. Ucnonb3oBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi TMCKycCus 1O

COBPEMEHHBIC cpencta | 4.1-43, 5.1-5.4, 6.1-6.3, | BOIPOCaM JICKUHH

TIOHMCKa, amanmusa | 7.1.73, 8.1, 8.2, 9.1-9.3, Pa3paboTka MeHTaTEHOMN

o, T DAl 0, 0.1, T me

u UH(POPMALIMOHHBIE 10.2, 10.311-0/c, 11.11I-0/c nabopaTOpHBIX paboT

TEXHOJIOTUHM JUIS BBITTOJHEHHUS [IpencraBnenne  pe3ynbTaTOB

3amaq npodeccroHabHOM MPAKTHYECKHUX padoT

JeSITeTbHOCTH [IpencraBnenne yCTHBIX
COOOIICHUH C Mpe3eHTaIleH,
MOJITOTOBJICHHBIX 110 TIEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BaHHBIX
npenojaBaTesieM

OK 04. OddektuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx1eHNE TTO BOIPOCaM

'TIpodeccnonanbHO OPUEHTHPOBAHHOE COAEPKaHUE(COAEPIKAHUE TPUKIIAIHOTO MOJLYJIs)
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B3aUMO/ICIICTBOBATH u [ 4.3,5.1-54,6.1-6.3, 7.1-7.3, | nekuuu
paboTaTh B  KOJUIEKTMBE H | 8.1, 8.2, 9.1-9.3, | [Ipencrasienne  pe3ynbTATOB
KOMaH/Ie 9.41T-o/c, 9.5MT-o/c, 10.1, | MPAKTHYECKUX pabot

102, 103M-ofc, 11.1M-o/c | SAUMTA TBOpHECKHX pabor

’ ’ 3ammura WHIUBUyJIbHBIX
MTPOCKTOB

OK 07. CopeiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyxaeHue 1o Bompocam
COXPaHCHUIO OKpyXarmen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | TeKuun
CpCaknl, pecypcoc6€pe>KeHmo, 7.1-7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60TKa rjioccapus
H}TG)I/IMGHSITB SHAHUA | g A7 o/, 9.5TT-0/c, 10.1, 3agonHeHHe CPaBHUTEIbHBIX
0 W3MEHEHUU  KIUMaTa, TadIuIL
MIPUHIUITBL OepesKITMBOTO 10.2,10.311-o/c, 11.111-0/c TectupoBanwue
npou3BoAcTBa,  3(pdexkTuBHO YcTHbli onpoc
JEHCTBOBATH JIMKTaHT Ha HCMOJIb30BAHME

B UPE3BbIYaNHBIX CUTYyaLUAX

apryMeHTOB, OHOJOTMYECKOU
TEPMHUHOJIOTHUH U CUMBOJIUKH
NunuBunyansHas
caMoCTOsATeNIbHas paboTa
IIpencraBienue pe3ynbTaToB
MPaKTUYECKUX padboT
KonrtpomnbHbie paboTh

3ammTa TBOPYECKUX paboT
3ammura VHIMBUyJIbHBIX
MIPOEKTOB

Brinonnenue 3amanuit
MPOMEKYTOYHOMN aTTECTALKN

4.2. KOHTpOJ'II)HO-I/I3MepI/ITe.]'II)HI>Ie MaTepuajJabl BRKIKYAKOT:

KonTtpomns 3HaHU# 00yJaromuxcst BKIIOYALT:
Texyumii KOHTpOJb B (hOpME YCTHOTO OIpoca Ha MPAKTHUECKUX U JaOOpaTOPHBIX 3aHATHSIX,
TCCTUPOBAHHA, SKCICPTHOI'O Ha6JHO,Z[eHI/I$I 3a BBIMNOJITHCHUEM IMPAKTHUYCCKUX pa60T H OICHKa
pE3yJbTATOB HX BBIMOJHEHUS, SKCHEPTHOrO HAOMIOJIEHHsS 3a BBINOJIHEHHEM J1a0OpaTOPHBIX
paboT ¥ OIeHKa pe3yIbTaTOB UX BBITIOJHEHUS, OIIEHKA KeWCOB Ha IMOUCK W aHAJIN3 WH()OPMAIIHH.
[TpomexxyTounyto arrtectanuio B (opme auddepeHIHpoOBaHHOIO 3adyeTa B BHUJE HTOTOBOM

KOHTPOJIbHOM paboTHI.

KoHTpoJibHO-u3MepHuTe/IbHbIEe MaTePUAIbl BKIKYAIOT:

4.2.1 OueHo4YHbIE CPEACTBA TEKYLIEro KOHTPOJIS 10 Aucuuminue «bnonorus

Tekyuuii KOHTpPOJb TPOBOAATCA BO BpeMs ayIUTOPHBIX 3aHATHUH 1O OHONOTHU B

COOTBETCTBUH C y4eOHBIM IUIAHOM U paboyeil MporpaMMBl IO BCEM paszziesiaM MporpaMmBbl.
IIpumepHbIe BOoNpockl VISt YCTHOrO onpoca 1o teme 1.2 CTpykTypHO-(yHKIIMOHATIbHAS

opraHu3anys KJICTOK

1. Uro gBnsieTcs CTPYKTYPHO-(QYHKIMOHAIBHOM €JMHULIEH BCEro )KUBOTO?
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2. Uro sBisieTCs IIIaBHBIM OTIMYNUEM IPOKAPUOTUYECKON KIETKU OT SyKapUOTHUECKOMN?
3. HazoBute oTanune opraHouaoB OT BKIFOUEHUH.

4. Kaxkue napcTBa )kMBOro OTHOCSTCS K 9yKapuoram?

3. [epeuncnure HeMeMOpaHHBIE OPTaHOUIBI.

6. Kak Ha3wIBaeTCs OpraHou;I, OTBEYAOIINN 32 BEIPA0OTKY SHEPTHH B KJIETKE?

7. Kaxk na3piBaeTcst opraHou/i, OTBEHAIOIIHNI 32 BHYTPUKJIIETOUYHOE MUIIICBAPCHHE?
8. [lepeuncaure 0cOOEHHOCTH PaCTUTENBHON KIETKH.

9. Iepeuncaure 0coOeHHOCTH OaKTepUAIbHOM KIETKH.

10.  Kakue ¢pyHKIMHU B KJIETKE BBIITOJIHSACT KICTOYHBIN LEHTP?

11.  Oxapaxtepu3syiite 0COOEHHOCTH CTPOCHHUS BUPYCOB.

12.  Kakyto posib urpaer cnopoo0pa3oBanue y Oaktepuii?

13.  IlepeuncnuTe OTPULIATENIBHYIO U TOJIO0XKHUTEIBHYIO pOJIb OaKTEpUN U BUPYCOB.

IIpumepHbIe 321aHUS 10 NTPAKTHYECKUM padoTam

IpakTnueckass padora mnmo Teme 1.3. CTpPYKTYPHO-(QPYHKUMOHAJIbHbIE  (PAKTOPHI
HACJIEACTBEHHOCTH

Conepxxanue: Perienue 3ajad Ha ompejesieHue MOCIIeI0BaTeIbHOCTH HYKJIEOTHIOB, aMUHOKHUCIIOT B
HOpPME U B Cly4ae U3MEHEHHUs MOCe10BaTeIbHOCTH HyKiIeoTu 108 JIHK.

[lenb: HayuuThCs peliaTh 3a7add Ha ONpEeeIeHUe MOCIeA0BaTEeIbHOCTH HYKICOTHI0B, aMUHOKHUCIIOT

B HOPME U B ClIydyae U3MEHEHUS MOCIIeI0BATeIbHOCTH HyKIeoTu10B [JHK
Xon paboThI:

1. @®parment Mousekyasl JIHK cocTouT M3 HyKIEOTHIOB, PACIIONOKEHHBIX B CIEAYIOLIEH
MOCJIEI0BATEIILHOCTH TAAALUT'TITAAATHTI AATTL. Onpenenure COCTaB u
[IOCJIEIOBATEIbHOCTh AMUHOKHCIIOT B IIOJIMIICIITUIHON LEIH, 3aKOAUPOBAHHON B OTOM Yy4aCTKeE
reHa.

2. @parMeHT MOJIEKYJIbI OelTka MHOTIIOOMHA COJAEPKHUT aMHHOKHUCIIOTHI, PACIIOIOKEHHBIE B
CIEAYIOIIEM IOPSAKE: BAIMH — AAHUH — IJIyTaMHMHOBAs KUCJIOTA — TUPO3MH — CEPUH —
nryramMuH.  Hanummre  cTtpykrypy ydactka Monekynsl  JHK, komupyromero oty
IIOCJIEI0BATEIbHOCTh AMUHOKHUCIIOT.

3. [Ipu cunnpome ®ankoHU (HapyuieHHe oOpa3oBaHHMs KOCTHOM TKaHH) y OOJIBHOTO C
MOYOH BBIIEISAIOTCS aMUHOKHCIIOTBI, KOTOPBIM COOTBETCTBYIOT cieayromue Tpumuietsl n-PHK:
AVYA, TVYL, AVI, VUOA, VYVI, VAV, TVY, AVY. Onpenenure, BbIIEICHUE KaKUX
AMUHOKHCIIOT C MOYOM XapaKTepHO [ cuHApoMa PaHKOHH?
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4. Monexynsl TPHK, Hecyiye cOOTBETCTBYIOIIME AHTHUKOAOHBI, BXOIAT B pUOOCOMY B

caeayromem nopsiake: AAY, VYAV, AUI, VYAA. Omnpenenure mnocienoBaTeIbHOCTh
nykineotunoB JJHK, ”PHK 1 aMHHOKHCIOT B MOJIEKYJIe CHHTE3UPYEMOTO Oerka

5. VYkaxkute M3MEHEeHUsI B CTPOCHHUH TenTuaa, eciu B koapupyromieit nenu JJHK (I'TA-TI'LT-
AAA-TTT) ryanun u3 nojnoxeHusi 1 momMeHsJICs MECTaMH C aJICHUHOM B 8 TOJIOKCHUH.

6. B onnoit monekyne JIHK nykneorunos ¢ tumunoMm T -22%. Omnpenenure NpoLEHTHOE
cozaepxkaHue HykiaeotuioB ¢ A, I', L] mo otaensHocTH B 3T0M Mosiekysie JJHK.

7. Kakue m3meHeHus: mpou3oMayT B MOJIEKyJie Oelika, €Clid B KOJIUPYIOIIEM €ro y4acTKe
JHK — AAAAALIHATAT'ATATAAITAA mexnay 5 u 6 HyKIE€OTHAAMH BKJIKOYEH THUPO3UH,
Mexay 9 u 10b — anenun, a mexxay 20 u 21 — Tumun?

IIpakTuueckas padora no teme 4.2. [lonyasinus, coodEeCTBA, IKOCUCTEMBI

Conep:kanue:

Tpoduueckne menm u ceru. OCHOBHBIE TOKa3aTeNM SKOCHCTEMBI. buomacca W MpomyKuus.
ODKOJIOTHYECKHE nupaMHu bl YUCCII, OHMOMacChl U OHCPI'UH. HpaBI/IHO MUpaMu bl SHEPIUU.
Pentenue IMPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3a11aH1/1171 110 ICPCHOCY BCIICCTBA U DHCPIruu
B 3KOCHUCTEMAX C COCTABJIICHUEC TpO(i)I/I‘ICCKI/IX ueneﬁ U IIUpaMua OHMOMAacChI U OHCPIruu.

Ilenb: 3akpenuTh 3HAHHUA 1O pasfely OKOJOTMs, HAyuyuTbCs pelarb IPaKkTUKO-
OPUCHTHUPOBAHHBIC PACYCTHBIC 3a/JlaHUS 110 IIEPCHOCY BCUICCTBA U DHEPIUU B SKOCUCTCMAX.

Xox paboThl:

1. OnpepesnTe, K KAKUM KaTeTOPUSIM OPraHU3MOB 3KOCUCTEMBI OTHOCATCS
CJIeAyIOIHe OPTaHU3MBL: Y0, KPOKOAUJL, OpeJ, 3asll, TPU0-L0KIEBUK, L0KAEBOMA
4epBb, YTKa, JIOCh, )KUpad, pak,

MATJIUK, MypaBeu

a) IIPOAYIIeHTEI
6) KOHCYMEeHTHI
B) peayILieHThl
2. CocTaBUTH eI ITUTAHUS 9KOCUCTEMbI OKeaHa M3 IIPUBEeHHbIX OPraHU3MOB:
KpeBeTKH, TpecKa, BOAOPOC/IH, IIMHTBUH, CUHUU KUT, IJIAHKTOH, KacaTKa, CeJIb/b,
KaJbMap, aKyJja, baKTepuu, TIOJIeHb, KPUJIb (KpeBeTKH), YalKHU (as1b0aTpOChl),
OeJible MeBeIU

2. Pemmre 3agaun:
A) Ormpenienute, KaKyto Maccy pacTeHUH COXPaHUT OT MOEAAaHUs T'yCEHUI[aMH NTapa CUHULL TIPU
BbIKapMJIMBaHUU 4 NTeHIIOB. Bec ogHOro nrexna 5 rpamma.

b) Kakas macca pacteHuii HeoOXoaAMMa /sl CYIIECTBOBAHUS JIUCHI, MAaccoil 8 Kr, U3 KOTOPBIX
70% Boma?
B) Kakas muomanp O6MOIIEHO3a MOXKET MPOKOPMUTH OJHY OCOOBb IOCIEAHEro 3BEHa B LIEMHU
MUTaHMS: TIAHKTOH — pbiba — TioneHb. Cyxas 6uomacca miuaHkToHa ¢ 1M2 cocrasnsier 600 r B
rof. Macca tronens — 300 xr, u3 koropbsix 60% cocTaBiiser Boja.
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I') Onpenenure, CKOJIBKO JIMC MOKET IPOKOPMUTHCS HA IPOTsHKEHUU rofa Ha miomaaun 100000
M2 (mpousBoauTenbHOCTh 1 M2 coctaisieT 300 r), eciiu Macca laucs 12 kr. CkonbKo 3aiileB
pu 3TOM OyJIeT CheIeHO, eClI Macca 3aifla 3 Kr.

) U3 snemenToB coobmecTBa (MMOJEBKA, 3€pHO 37aKOB, (DUIIMH, XOPEK) COCTaBHTE MUIIEBYIO
LIeNb U HAa OCHOBAHUU IpaBUjIa SKOJIOTMUYECKON MUPaMHIbl ONPEIEIINTE, CKOIBKO HYKHO 3€pHa,
4TOOBI B JIECY BBIPOC OJAMH (DUIIMH Maccoil 2,5 Kr.

IIpuMepHbIe 3a1aHHUA 10 KelcaM HA MOUCK U AHAJIN3 HHPOPMALMHU

Keiicnl mo TemMe 5.1. BHOTeXHOJIOTHH B KH3HH KAKI0I0

Copepxanue: Kelicel Ha aHanu3 UWHGOpPMalMKW O HAYYHBIX JOCTHKEHHMSX B 00J1acTH
IeHETHUYECKUX TEXHOJIOT M, KJIE€TOUHONW MHKEHEPUH, TUIIEBbIX ONOTEXHOJIOTUH.

3amanue 1. [Ipoananusupyiite MHGOPMALUIO O HAYYHBIX JOCTM)KEHHUAX B 00JACTH
ouorexnonoruid. Paccmorpure curyauuu. OTBeTh IPEACTaBbTE B BUJIE KEHCOB.

3agaua 1. CyiiecTBYIOT BIIOJIHE OIpe/eeHHbIE TPEOOBAaHUS U YCIOBUS JUISl CO3/IaHUS U
pa3BUTH OMOTEXHOJOTHYECKOro MPOU3BOACTBA JieKapcTBeHHBIX cpeactB (JIC). B uvactHOCTH,
ATO KacaeTcsi IpobeMbl BbIOOpa OMO0OBEKTOB JUIsl MacITAOMPOBAHUS [TPOU3BO/ICTBA.

NMmerorcs CylIeCTBEHHBIE pa3iInyMsl MEXIY JAMKUM IITaMMOM M IIPOMBIIIICHHBIM
mraMMmoM. Illtamm obnagaer BHoNHE KOHKPETHBIMU CBOMCTBAMM IMPHUPOJHOIO Xapakrepa, a
IPOM3BOJICTBEHHBIH MpoLecC UMEET CBOM TpeOoBaHUA K 3TOMY mTaMMy. CyIIeCcTBYIOT CIIOCOObI
BO3/ICICTBUS HA JUKUHN IITaMM C 1I€JIbIO YA0BIETBOPEHHS TpeboBaHuii mpoussojcTaa JIC.

[IpoaHanu3upyiTe NaHHYIO CUTYalUIO C TOUYKH 3PEHHUS:

- Ipe/ICTaBIEHUS 0 OMOOOBEKTE U €ro (PYHKIIHSIX;

- COOTBETCTBMS CBOICTB mpojayueHTa TpeboBaHusM npousBoicTBa JIC u mpobiem
0€e301acHOCTH P padboTe NPOAYLEHTAMY;

-IPUMEHEHUS] KOHKPETHBIX METOJIOB IpeoOpa3oBaHusi OMOOOBEKTa Ui JalbHEeHIIero
MCIIOJIb30BaHUS €r0 B CO3/IaHUU HOBBIX MPpoy1eHToB JIC.

3agaya 2. Kak u3BecTHO, NIpU MCNOJIB30BAaHUM KJIETOUYHON WH)KEHEPHUM IIPU CO3JAHUU
HOBBIX TMPOJYLEHTOB IIHPOKO NPUMEHSIOT METOAUKY HPOTO-IUIACTUPOBAHUSA (TOIYUYEHUS
IPOTOIUIACTOB) KaK MPOLECC KOHCTPYKIUH TMOPUIHBIX CTPYKTYP.

B nnane pemienus 3aaun noJyyeHUs] HOBBIX MPOJYLIEHTOB KaK MCTOYHUKOB HOBbIX JIC
IIPEIJIOKUTE:

- CXeMY IOJIy4€HHUs IPOTOIIACTOB U THOPUIHBIX CTPYKTYP;

- YCJIOBHUSI COXPAHEHHUs IPOTOILIACTOB;

- KOHEYHbIE IEJIU, JOCTUTaeMble C TOMOUIbIO IPOAYKTOB THOPHUIHOM PUPOIBIL.

3agaua 3. B coBpemenHoil OuorexHonoruu npu cosznanuu JIC ocoboe wmecTo
OTBOJUTCSI TEHHOM HMH)KEHEPHUU, CYTh TEXHOJOTMU KOTOPOW 3aKJII0YaeTCsi B HCKYCCTBEHHOM
coequHeHun oTaenbHbIX ¢parmenTtoB JIHK in vitro ¢ mocneayromuM — BBEACHUEM
n3zonupoBaHHoi JIHK B XUByIO KJIETKY € LEIbIO MOJYyYEHUS PEKOMOWMHAHTHBIX OeikoB. Jlis
OCYILIECTBJIGHUSI 3TOTO0 HEOOXOAUMBI OIpE/eIeHHbIE YCJIOBUS, HaJIMYUe TPAHCIOPTHOIO
ycrpoiictBa ans BHecenuss JIHK B kinerky mnpoayueHTa, McHosib3oBaHHE (EPMEHTOB JUIS
BKJIIOUEHUSI HOBOTO T'eHa. ['eHHas MHXXeHepus onepupyeT TakKUMH IIOHATUIMU, KaK BEKTOp,
pecTpuKTashl, JIMIIKHEe KOHIIBI, CaWT Yy3HaBaHWsd, JIMraskl, TreH-MapKep,
KOMIIETEHTHOCTE KJIETKH, 9K30H, HHTPOH.
C 1pencTaBJIeHHBIX OOIMUX IIO3UIIUN 110 TeHHOM HHXKeHepUU CHOpPMYIUPYUTE

KOHKpPEeTHbIE YCIIOBHA:
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— pacmudpyiiTe HOHATHE «BEKTOP» U IIYTH €T0 BBEIeHUS B KIIETKY;
peaIoKuTe GepMeHThl, paboTarollye B 9TOM CUTYalluY;
— MpeJIO’KUTe TEXHUKY FeHHO-UH)XeHepPHOTI'0 IKCIIepruMeHTa (CTagun);
— cpaBHHUTe IIpoltecc obpasoBaHusg MPHK y 9yKapHOT ¥ IIpOKapUOT.

3agaua 4. Yciiexu reHeTUYeCKOM MH)KeHEPHUH IIPUBeIU K TOMY, YTO CBBIIIIEe
100 O6esKOB YesioOBEKa MOIYT COXpaHATh CBOK BHUAOCIEIIUGUYHOCTH. OHU
HapabaThIBalOTCI KaK JIeKapCTBEHHBIE Cpe/CcTBa IIyTeM MUHKPOOHOJIOTMYECKOTOo
cuHTesa. IlosyyeHHe peKOMOMHAHTHBIX O0eJIKOB YeJjiOBeKa pellaeT IIpobyieMy
neduiirTa ChIpbs, TaK KaK U3 yeIOBeUeCKUX TKaHel B IPOMBIIIJIEHHOM MacliuTabe
IoJy4yaTb HX HeBO3MOXXHO. Ha mepBoM MecTe II0 00beMy IIPOM3BOJACTBA U
CTOMMOCTH IIPOAYKIIMY PeKOMOWHAHTHOIO 6ejiKa KaK JIeKapCTBEHHOI'0 CpefCcTBa
HaXO/UTCS XOPOIIIO U3BECTHBIM TOPMOH —
UHCYJINH, KOHTPOJIUPYIOIUI YpOBEHb IJIFOKO3BI B KpPOBU. PaboTHl II0 T'eHHO-
UH)KeHEepHOMY IIOJYYeHUI0 MHCYJIMHA YeJ0BeKa HadaJIuch B 70-e TOABI IIPOIILJIOTO
CTOJIETHS.
B TaHHOM CUTyaIlUU IIPOKOMMEHTHUPYUTE:
-3Tallbl PAa3BUTHUS TeXHOJIOTHUH I10JIyYeHUs YeJIOBEKa,;
- CXeMy I10JIyYeHUs TeHHO-UH)KeHEPHOTI0 YeJI0BeUeCKOro HHCYJIMHA.

3amaua 5. Caxapublii nuabetr — 310 3a0ojeBaHMe OOMEHa BELIECTB, MPU KOTOPOM B
OpraHuM3Me HE XBaTaeT MHCYJIMHA, a B KPOBU IOBBIIIAETCS cojepkaHue caxapa. ConepkaHue
caxapa B KpPOBHM HEOOXOAMMO HJisi HOPMaJIbHOTO (YHKIMOHUPOBAHUS KIEeTOK. WHCymuH,
KOTOpPBIN BbIpaOaThIBaeT MOKETYJOUHAs Kele3a, oOecreynBaeT MPOHUKHOBEHHE TIIIOKO3BI B
KJIETKH, HO WHOTJa MPOUCXOAUT COOM BBIPAOOTKM WHCYJIMHA U KIETKa HE TMOJy4yaeT
HEOOXOJUMOTO TUTAHMS, a caxap HaKalIMBaeTCs B KPOBU. DTO MPUBOIUT K BO3SHHUKHOBEHHIO
caxapHoro aumabeTa pa3HbIX THUIIOB, OJIMH U3 KOTOPBIX SBIICTCS MHCYJIWHO3aBHUCHUMBIM. [Ipu
TaKOM THIIE CaXxapHOro auadeTa 3a00JIeBIIUI MOMKEH BCIO KU3Hb BBOAUTH ce0e MHBEKIIHH
WHCYJIMHA.

[To nmanupiM crtatuctuku, B 2014 r. KommdecTBO OONBHBIX caxapHbIM IHA0ETOB B
Poccuiickoii ¢enepauun cocraBuino 387 MiaH yenoBek. Ilo HekoTOopeIM JaHHBIM 3Ta HUbpa
KaXJIbIil o] yBenuuuBaercsa Ha 5%.

[ToaroToBsTE yCTHOE COOOIIEHUE C TIPE3EHTAIIMEN, B KOTOPOM HEOOXOAMMO OTPa3UTh:

1. CaxapHblil 1uabeT — MPUYNHBI, CAMIITOMBI, JUATHOCTHUKA U JICUCHUE;

2. PacnpocTpaHeHHOCTh cCaxapHOTO auadeTa CpelAr HaCeJICHHUS CBOETO pEeruoHa 3a
MOCNeAHUE TPH Tojia, TPOAHAIU3HPOBAB HAYUYHBIC MyOTUKAIMU U CTATUCTUYECKYIO OTYETHOCTD
(B TOM umcie otyeThl ['ocy1apcTBEHHOTO peecTpa caxapHOro auadeTa);

3. PacmpocTpaHeHHOCTh caxapHoro nuabera cpeau HaceneHusi Poccuiickoit denepanuu
3a TIOCJIETHWE TPU TOja, MPOAHAIM3UPOBAB HAyYHBbIC TMYOJIUKAIMM U CTAaTUCTUYECKYIO
OTUYETHOCTH (B TOM YHCIIE OTYETHI [ 0cyAapCTBEHHOTO peecTpa caxapHoro auabera);

4. IlpeanonaraemMpie MPUYNHBI U3MEHEHHS 3a00JI€BAEMOCTH CaXapHbIM JTHAa0ETOM M UX
000CHOBaHHE;

5. Bo3MosxHbIE TPOPUITAKTHUECKUE MEPOTIPUSITHS;

4. MeTo/Ipl TIOJTyYeHUsI MHCYTTUHA;

5. OTpa3ure ATHUYECKHE aCHEKThl HCIOJb30BaHUS OMOTEXHOJOTHM TMPHU MPOU3BOJICTBE
WHCYIIUHA.
3amanue 2 [IpeacraBpTe 3aUTy KEHCOB O TaHHBIM 3a/1auaM MPH TTOMOIIY TIPEe3EHTAIIUN
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I[J'IH CO3JIaHHsI KaueCTBEHHOM MPC3CHTAllMK HCO6XOJII/IMO CO6J'IIO,I[8.TL paa Tpe6OBElHI/II>'II

OOmme 1. TlpeseHTtamus 10HKHA HAYMHATHCS C TUTYJIBHOTO CJaii/ia, T/ie YKa3bIBaeTCs

TpeGoBaHUs TeMa, CBe/IEHUs 00 aBTOpE U T.II.

2. Ha crnaitmax He0oOX0AMMO pa3MemaTh TOJIBKO TE3UCHI, KITFOYEBBIEC CIIOBA,
rpaduueckrue MaTepuaibl (CXeMbl, PUCYHKH, TaOIMILIbI, (OTO U T.IL.).

3. Hcnonb3oBarh €UHBIN CTHIIb OPOPMIICHUS.

4. KonnuecTBO ciai0B JOJKHO OBITH JOCTATOYHBIM JJISI PACKPBITUS TEMBI,
HO He 6ozee 20-Tu.

[pudTs 1. Cnemyer wuCHoib30BaTh CTaHAApPTHBIE, MIMPOKO PACIPOCTPAHEHHBIE
mpu@Thl, Takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u
ap.;

2. Pa3mep mpudTa a1 3arojJoBKOB — HE MeHee 24, ans mHpOpMaluu He
MeHee 18.
3. He pexomeHmyercs HWCHONB30BATh pa3HBIE THIBI IIPHU(PTOB B OJHOM
MPE3eHTAIINH.
4. Jlns BeiaeneHus WHGOpPMAIMU CIEAYET HCIOJIB30BaTh JKUPHBIA mpu@T,
KyPCHB WUJIU TOAYEpPKUBaHUE.
5. He 3noynotpe6iaTh NpOnUCHBIMU OyKBamH.
®oH 1. XenartenbHO UCIIONIB30BATH OJTHOTOHHBIM (POH HESIPKHUX MACTEIBHBIX TOHOB.
2. Jlns ¢poHa MpenrnouTUTENBHEI XOJIOAHBIE TOHA.
Ucnons3zoBanue | 1. Ha omHom cnaiime peKOMEHAyeTCs HCIOJb30BaTh HE Oojiee 3-X IIBETOB:
1BeTa oJluH Juid (hOHA, OJIMH IS 3aT0JIOBKA, OJMH JJIS TEKCTA.
2. Jlns ¢poHa M TEKCTa UCIIONIb30BaTh KOHTPACTHBIE 1IBETA.
[IpencraBnenne | 1. PekoMeHmyeTcst HCTIOIB30BaTh KOPOTKHUE CIIOBA U MPEITIOKEHUS.
uHpOpMALIUU 2. MuHMMH3HPOBATH KOJUYECTBO MPEIOTOB, HAPEUHA, PUIIAraTeIbHbIX.
3. 3arosoBKH IOJKHBI IPUBJIEKATh BHUMAHUE ayIUTOPHUH.

Ob6beMm He crouT 3amonHATh OAMH CHHAWJ CIWIIKOM OOJBIIMM OOBEMOM

uHdopmauu nH(pOpMaIUuU: 01 MOTYT €IMHOBPEMEHHO 3alIOMHHUTHL HE OoJiee Tpex (haKkToB,

BBIBOJIOB, OIPEICIICHU.

Keiicbl mo Teme 5.2. BUOTeXHO010ruM B IPOMBIIJIEHHOCTH

Conepxanue:

Pa3zButue npoMbIlIUIEHHONH OHMOTEXHOJIOTUH M €€ NMPUMEHEHHE B KU3HHM 4YellOBeKa, MOUCK U
aHanu3 WHQOpMAIMK W3 Pa3IMYHBIX MCTOYHUKOB (Hay4yHas W y4deOHO-Hay4Has JHTEpaTrypa,
CpeICcTBa MaccoBOM MHGpOpMaLuu, ceTb IHTEepHEeT U Apyrue)

Ketficpl Ha aHanm3 nHGOPMALIUU O PA3BUTHUHU MPOMBIIUICHHOW OMOTEXHOJIOTHHA (110 TpyIIam)
3amura keiica: [IpencraBneHue pe3yabTaToB pelIeHUs KeHCOB (BBICTYIJICHHUE C ITPEe3eHTaIUei )

3anmanue 1 Kelicel Ha aHa/IM3 MTHPOPMAIIMU O Pa3sBUTUU IIPOMBIIIITIEHHOMU
OHMOTEeXHOJIOTUH (110 TPyIIIIaM)
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1 broTexXHOoJI0TUA B 00J1aCTU MeIUITUHBI

2 BUOTEeXHOJIOTHS B CeJILCKOM X039UCTBe

3 B 06s1acTH )KUBOTHOBO/ICTBA

4 TonuBo 6yayIIero

5 O6paboTKa 0TX0/I0B

Kaskzad rpyI1iria nmpecraBiisieT CBOM KeMc B BU/le aHaIu3a C IIpe3eHTaliuen

IIpumepHbIe 3a1aHusA 110 J1A00PATOPHBIM padoTam

JlaGopatopHas pabota no teme 1.2. CTpyKTypHO-(QYHKIIMOHAIbHAS OPraHU3aIHs KIETOK.

Conepxxanne: «CtpoeHue KIETKH (pacTeHMs, >KUBOTHBIE, TPHOBI) M KJICTOYHBIC
BKJIIOYEHUS (KpaxMaj, KapOTHHOUIbI, XJIOPOILIIACThI, XPOMOILIACTHI )»

Llenb: pa3nuyath CyNIECTBEHHBIC IPH3HAKH CTPOCHUS KJIETOK OPraHW3MOB pa3HBIX
apcTB kUBOM mpuponbl. [IpoBoauTh HaOMIONEHHE KIETOYHBIX CTPYKTYP M MX H3MEHEHUH C
MIOMOIIIBI0 MHUKPOCKOTIA.

O6opyI0BaHNE U PECAKTUBBI:

O6opynoBaHue U ocyaa Matepuabl 1 peaKTUBbI

1. MUKpPOCKOTIBI 1.Boxa

2. HpeI[MeTHBIe M IIOKPOBHLIC CTCKJIA 2. Pa3BeneHHbIE B BOJE JAPOKIKHU

3. CTexJIsiHHbIE MATOUKHU 3. JIyk pernyatslit

4. Crakaubl

5. @unabTpoBasibHAsI Oymara (canderka)

6. CTepusIbHBIN 1INATEeNb

Xoa paGoTsI:

1.Bonpocs! 11 nomycka k 1abopaTopHoii padore.
a) Ha3zoBuTe OCHOBHBIE YaCTH MUKPOCKOIIA M OTIMIIUTE UX ()yHKIIHH.
6) Uto Takoe nmpeaMeTHOE U MOKpOBHOE cTekia? [ 4ero oHu Hy>KHbI?
B) Ilepeuncinre ocHOBHBIE ITPpaBHJIa PAOOTHI C MUKPOCKOIIOM.

2. IlpoBenenue paboThbl

AJITOpUTM TIPOBEACHUS paOOTHI Bomnpocsl 1 3aganus

Omnpenenure popMy KIETOK,

® Haiigute siapo, Bakyosn, 06071049Ky
KJIETKU.
3apucyiTe HECKOJIBKO KIETOK
SMHJIEPMbI, 0003HAYUB HA PUCYHKE:
LUTOILIa3My, PO, BaKyOJIH,
000JI0UYKY KIIETKH

® 1. U3y4yenue crpoenust
PACTUTENbHON KJIETKH
1.1. CHATB ¢ BHyTpEHHEN OBEPXHOCTH
MSICUCTOM YEIIyH JIyKOBHUIIbI TOHKYIO IJIEHKY ®
— MUIEPMY;
® 1.2. [TomecTuTs Kycouek aMUAECPMBI HA
IIPEIMETHOE CTEKJIO B KAILIIO BOJBI;
® 1.3. HakppiTh 00BEKT HOKPOBHBIM
CTEKJIOM;
® 1.4. PaccMOTpETH KJIETKH SIUAECPMBI
IOl PA3JINYHBIM yBEINYEHUEM
MHUKpOCKOIIa

2. U3yuyeHne CTpOCHHUs JKHBOTHOM KJIETKH
2.1. IlpoBecTH cTEpUIIbHBIM LITIATENIEM C
JIETKUM Ha)KUMOM 110 HEOY WJIM 1O JeCHaM;

P ACCMOTPUTC HAa KOHYUKC MIIIATCIIA B
KareJbKE CIIIOHBI CIYIICHHBIC KIICTKH
QIUTCIIUA
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2.2. Hanectu KanenbKy CIIOHBI Ha
MIPEIMETHOE CTEKJIO U HAKPBHITh €€
ITOKPOBHBIM CTEKJIOM;

2.3. PaccmoTpeTh mpenapat npu 00J1bII0M
YBEJIIMYEHUH C IPUKPBITON Jradparmoii
KOHJIeHcaTopa.

PaccMoTtpuTe Ha penapaTte OTAEIbHbIE
KPYTIHbIE IJIOCKUE KJIETKH HEMPaBUIbHOMN
¢dopmbl. Bonbias yacTh KJIETOK MEPTBBIE,
MO03TOMY B HUX XOPOIIO 3aMETHO SI/IPO.
@ 3apucyiiTe HECKOJIBKO KIIETOK,
0003HAaYbTE AP0 U LIUTOILIAZMY.

3. U3yyeHue cCTpOeHUsI KIETKH APOAKei
(rpuobI)

3.1. IloMecTUTh CTEKISTHHOMN MaJIOYKOM KaIlIio
pacTBopa ¢ IpoAcKaMU Ha MPEIMETHOE
CTEKJIO;

3.2. HakpseITh ee mOKpOBHBIM cTeksioM. Eciu
€CTh U3JUIIKU KUIKOCTH, YIAIHUTE €€ C
MOMOIIbIO GUIBTPOBAIBHOM Oymaru
(canderkn);

3.3. PaccmoTpeTsh nipemnapar noj
MHUKPOCKOIIOM

Haiinure nqpoxokeByro KIETKY, pACCMOTPETh
ee popMy U OTJIeTbHbBIE YaCTH.

3apucyiTe HECKOJIbKO KIIETOK, CACIIalTe
MOJIHCH.

2. 3anosHUTE TAOJIHUITY:

[Ipusnaku

Kierku

Pacturennubie

’KuBoTHbie ['pubHBIE

Kierounas crenka

Snpo

Kpymnnas Bakyoss

ITmactuabl

Hentpuonu

Cnoco0 nmurasus

3anacarouui yrieBoa

3. BwBon:

IIpuMepHBIH TECTOBBIH KOHTPOJIb MO pa3aeay 1 «OCHOBBI CTPOCHHUS BeIeCTBa»
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B Bonpocax 1-14 BeiGepute 1 npaBUIIbHBINA OTBET:
1. CornacHo omnpenenenuto @. DHrenbca, )KU3Hb 3TO: A) c1oco0 CyIIeCTBOBaHUS YIJIEBOAUCTHIX Tell,
IJIaBHBIM MOMEHTOM KOTOpOTO sIBIsieTcss OOMEH BELIECTB C OKpy’Karomiel cpenoit; b) crnocobHocTh
nepeaBaTh CBOM MPU3HAKH CIEAYIOUIMM MOKOJEHUsIM; B) mocTosiHHOE mproOpeTeHre OpraHu3zMoM
HOBBIX MPHU3HAKOB U CBOKMCTB; [') cmoco® cymiecTBOBaHUS ONKOBBIX TeJ, IJIaBHBIM MOMEHTOM
KOTOPOTO SBJISIETCSI OOMEH BEIIECTB C OKPY KAIOIIEH cpeoit
2. JIng xakoro mapcTBa )KMBOT'O XapakTepeH xeMocuHTe3: A) 6akrepuu; b) xuBotHsie; B) Bupycsr; I)
pactenus; /1) rpudsl
3. OpraHoua, B KOTOPOM HPOTEKAE€T IOATOTOBUTENbHBIM 3Tal HSHEPreTUUYecKoro oobmeHa: A)
KJIeTouHblN HeHTp; b) Mutoxonapuu; B) muzocomsr; I') OIIC; 1) me3ocombl
4. IIpouecc nepesona nocienosarenbHoctu Hykneotunos HPHK B nociienoBarenbHOCTh aMUHOKUCIIOT
Oenka - 310: A) Tpanckpunuus; b) perukanus; B) unasepcus; I') Tpancnsus
5. HeopranmueckumMu BelIECTBaAaMH KJIETKU SABISAIOTCS: A) Oelku M MHUHEpajbHble coiu; b) Oenxw,
KUPBI U yraeBonbl; B) Boga u MuHepanbHbie cony; ') HykiienHoBbie kKuciaotel; []) Boga u ATO
6. Yuacrok JIHK, Hecymuit uupopmariio o nepBU4HOM CTPYKTYpe OHOTO Oerka, - 3TO:
A) renotun; b) ren; B) tpumnert; I') penorumn.
7. Monomepom PHK siBnsiercsi: A) nykieotun, b) amunokucnora, B) nonucaxapuna, I') ne3okcuprdosa
8. Kakoe u3 mepeuncieHHbIX YTBEP)KICHHUH siBisieTca BepHbIM: A) Bupycol — 310 mpoxapuotsi; b)
Bupycsl MOryT nepeHOCUTh IeHbl MEXIY KIeTKaMH OpraHu3MoB; B) Bupychl Bo30ynuTenu onacHbIX
3a0oneBanuii: TyOepKysesa, xonepsl, ayMmbl; ') Bee Bupycor cocrosat uz monekynsl JJHK u 6enxoBoit
000J10YKH
9. llocnenoBarenbHocTh HyKiIeoTUA0B ATAAAYVAIIAAVYA npunaanexur monekyie: A) Oenka, b)
JHK, B) PHK, I') AT®
10. KoHeuHbIil HYKJIEOTHI OJHOIO TPUIUIETA HE MOXKET CIY>KUTh HAa4yalloM APYroro TpUILIeTa. ITUM
CBOWMCTBOM T'€HETHYECKOro KoOjAa sABIsSETCA: A) YyHHMBEPCAIbHOCTh, b) HemepekpbiBaeMocTh; B)
M30BITOYHOCTH; 1) ciennduunocTs; [1) TpUIIIETHOCTD
11. B pe3ynbTare cBeToBOI (ha3wl hoTocuHTE3a 00pasyercs: A) yriekucnslii ra3, b) AT®, B) rioko3a,
I') 6enok
12. Kakoil u3 npuBeneHHbIx npoueccoB HE Oyner sSBisATbCA MpUMeEpOM IIaCTUYECKOro oOMeHa: A)
riukonus; b) peruukanus; B) tpanckpunuus; I') potocunTes
13. Ckxonbko Mosekyal AT® Oyner CHHTE3MPOBAHO B PACTUTEIBHBIX KJIETKAaX IPH CIUPTOBOM
OpoxeHnu (hparMeHTa MOJIEKYJIbl Kpaxmaia, coctosimero u3 90 monekyn riroko3bl? A) 3420; b) 3240;
B) 180; 1) 0
14. ®parment [HK wumeer cnenyromryro mocnemoBatenbHOCTh HykieoTumoB: THITTTTAAILLTT.
Omnpenenure nocieA0BaTeIbHOCTh AMUHOKHCIIOT B Oenke: A) 1Hc-npo-nu30-acil. kuciora; b) Tpe-rnu-
riry.kucioTa-apr; B) den-mpo-neit-rau; [') apr-rimro-ruc-pain
15. YcraHOBUTE COOTBETCTBHE MEXK/Y BEIIECTBAMU U XaPAKTEPUCTUKAMHU:

XAPAKTEPUCTUKHU BEIIECTBA

A) cozepKaT MaKpOIPTrUIECKUE CBSI3H 1. JHK

b) akKyMyJIHpYIOT SHEPTHUIO B KJIETKE

B) cocTout u3 aByx neneu

I') sByIsIETCS MOJTUMEPOM 2. ATO

J1) XpaHuT HACIEACTBEHHYIO HH(MOPMAITHIO

E) umeeT B coctaBe pubo3y

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

A | B | B | v | mn [ B |
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IIprMepHBIH TECTOBBIH KOHTPOJIb 1O pa3jaeaam 2-4
B Bompocax 1-12 BeiGepute 1 mpaBUIbHBIN OTBET:

1.IIporiecc HWHOMBHIYaTbHOTO pAa3BUTHA OpraHm3mMa — 3To: A) oHTorenes, b) ¢wumorenes, B)
rameToreses, I') maprenorenes

2.Mukpo3BoOJIIOIIMST — 3TO: A) SBOJIOLUS MHUKpOOpraHu3moB, b) sBomornusi OuoreoineHo3os, B)
HE3HAYUTENbHBIE HBOJIOLMOHHBIE W3MEHEHUs, He NPHUBOJANIME K BHI000pa3oBanut, )
HBOJIIOIIMOHHBIC M3MEHEHUS B MOMYJIALUAX, IPUBOAALINE K BU000pa30BaHUIO

3.Penynentsl B mpoliecce KpyroBopoTa BelecTB B buocdepe: A) co31al0T OpraHMyecKre BelIecTBa U3
MUHEPAJIBHBIX; b) pasnaraloT opraHuueckue BELIECTBA 1O MUHEpalIbHBIX; B) pasmarator
MUHEpaJbHbIE BEeUIeCTBa; ) MOTPeOIIAIOT TOTOBbIE OPraHUYECKHE BEIECTBA

4.CornacHO THUNOTEe3¢ MAHCIEPMUU IKUBBIE OPraHU3MbL: A) 00pa3yroTcs OT JAPYTrUX >KUBBIX
OpraHu3MoB, b) co3maHbl BRICHIIMMHU CBEPXBECTECTBEHHBIMU CUJIaMH, B) BO3HHKAIOT HEOJAHOKPATHO
U3 TeJl HE)KNUBOM npupoasl, [') 3aHeceHsl u3 kocmoca; J{) BO3HUKIM U3 HEOPTaHUYECKUX BELIECTB B
pe3ynpraTe PU3NKO-XUMUYECKOHN 3BOIOINH

5. AGuotuyeckuMu (pakTopaMu SBIAIOTCS: A) TeMIeparypa, COCTaB BO3/IyXa M IMOYBHI, penbed, CBET
BJIQXKHOCTh, B) pacTeHus, >KUBOTHBIC, T'pUOBI, BUPYCH, B) ocymenue ©6050T, BBIpyOKa JIeCOB,
CTPOUTENBCTBO J10poT, [') cuMOM03, KOHKYpPEHIIUS, XUITHUYECTBO, apa3uTH3M

6. CKOJIBbKO TIOJHOIICHHBIX SHIEKIETOK 00pa3yloTcsi MPH OBOT€HE3e M3 OJHOW TNEPBHUYHOW ITOJIOBOU
kietku: A) 1; B) 2; B) 4; ') 3aBHCHT OT yCIIOBUI OKPY’KAFOIICH CPEIbI

7.Kakas u3 npencTaBlIeHHBIX CXEM, COOTBETCTBYET (puiieTHdeckoMy BuaooOpasoBanuio: A) A — B,C;
B)A—B; B)A+B=C

8. PopMa COXKHUTEIBCTBA OPraHU3MOB, IIPU KOTOPOM OJMH BHJ MOJIYYaeT I0Jb3y OT COXKUTENIbCTBA, a
IpyroMy 5To Oe3pazinyHo: A) KoMMeHcanu3M, b) koHkypenuusi, B) nportokoonepauus, I)
MYTYyaJIHu3M.

9.Kak Ha3pIBaeTCsA CIIy4YalHOE€ HEHANpPAaBICHHOE M3MEHEHUE YacTOT ajuleliel W TEeHOTHUIIOB B
nomyssiiusix? A) MyTanmonHas u3MeHuuBocTh; b) Ilonynsunonnsie Bonubl; B) [peiid renos; I')
H3onsamms

10. B pe3ynbraTe Meiio3a oOpasyroTes: A) 2 kietku ¢ Habopom 2n2c, b) 4 kietku ¢ Habopom 2n2c, B)
2 xsietku ¢ HabopoM 1nlc, I') 4 knetku ¢ Habopom Inlc

11. YBenuyeHune Macchl Tea y TOMAIIHUX KUBOTHBIX MPU U3MEHEHUH PAllMOHA MUTAHUS OTHOCST K
u3MeHunBoctu: A) 'enorunmueckoii; b) KomOunarusnoii; B) Myraunonnoii; I') @enotunuueckoit

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

13. YcraHoBuTE COOTBETCTBHUE MEXK/y MPU3HAKOM KHUBOTHOTO M HAIIPaBJICHUEM HBOJIIOLIUU, KOTOPOMY
OH COOTBETCTBYET

ITpu3HaK KUBOTHOTO HanpagieHue 3Bomonuu

A) BO3HHKHOBEHHUE MOJIOBOTO PA3MHOKEHUS 1) apomopho3 (aporenes)

b) o6pa3zoBanue y KUTOOOpa3HBIX JIACTOB 2) uanoananTtauus (aaIoreHes)
B) Bo3HMKHOBEHHE 4-X KaMEPHOTO cepra 3) obmmas mereHeparnus

') BO3HUKHOBEHHE aBTOTPO(GHOr0 crioco0a MUTaHMs (kararenes)
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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. OpraHous, KOTOpBIM OTBEYaeT 3a BBIPAOOTKY HHEPrUM B KieTKe: A) ammapar
['onbmxu, B) knetounsii nentp, B) muroxonnpus, I') pubocoma

2. IIpouecc nepeBona nocnenoBarenbHOCTH HykieotuaoB JIHK B mocienoBarenbHOCTh
uPHK - 3710: A) Tpanckpunuus; b) pernukanus; B) uasepcus; I') Tpancusus

3. buonoruueckoe 3Haue€HUE TMOATOTOBUTENBHOIO 3Tala BSHEPreTUYeckoro oOMeHa
3aKiovaercss B: A) o0pa3oBaHMM KpaxMmala W3 MOJIEKYJ TJIFOKO3bI; bB) IONHOM OKHCIEHUH
OpraHMYECKHUX BEIECTB JI0 HEOpraHUuYecKux; B) paciieruieHud HoIuMepoB 10 MoHoMepos; I)
pacnazie MOHOMEPOB 10 IPOMEXYTOUHBIX IPOAYKTOB

4. ['omonornynsie  Xpomocombl — Onaromapss KpPOCCHHTOBEpPY B XOjA€  Meno3a:
A) ynaBauBaroTcs, b) paBHoMepHO pacnipenensitoTcs, B) oOMeHnBaoTCs reHeTndeckoi nHdopmarmen,
I') ckpyuuBarotcs

5. K aBrotpodam  orHocsTcs... A) Bupycel; b) pacrenms; B)  rpuOsr

I') Maekomnuraromue.

6. Hopwmoii peakmnuu siBisiercs: A) mpeneiabl MyTalMOHHOM W3MEHYMBOCTH TPU3HAKA,
b) npenensr koMOMHATUBHOM U3MEHUNBOCTH, B) mpenensl peHOTUInYecKoi N3MEHYUBOCTH

7. Enununeit sBomonmm sBasiercs: A) kietka, b) ocob6s, B) Bum, I') momymsius,
J) xmacc

8. CornacHo TUNOTE3€ CTAllMOHAPHOTO COCTOSTHUS KHM3HB: A) CyIIECTBOBaJIa Bceraa, b)

ObL1a Co3aHa CBCPXBCCTCCTBCHHBIM CYHICCTBOM, B) BO3HHKJIa HCOAHOKPATHO H3 HEKHUBOI'O
BCIICCTBA, F) BO3HHUKJIa B PE3YyJIbTATC IPOLCCCOB, IMOJYUHAIOIINXCA (I)I/I3I/I‘-IGCKI/IM n XUMHUYCCKUM

3aKOHaM

9. [Tpumepom apomopdo3za sBisieTcst: A) JuMHHAs 1mies y kupada, b) mosBneHune nerkux
y 3¢eMHOBOJIHBIX, B) pefyKiius opraHoB 3peHust y KpoTa, [') mosiBiieHne poroB y KOPOBBI

10. [To B.W. BepHanckomy, KUCIOPO SIBISIETCS BEMIECTBOM: A) KUBBIM, b) OMOKOCHBIM,
B) 6uorennsim, ') KOCHBIM

11. [IpencraBuTenn Kakoro IapcTBa 3aHUMAIOT MPOMEKYTOYHOE IIOJIOKCHHE MEXKIY
TeJIaMU KUBOH U HEXXHBOU npupoabl: A) 6akrepun, b) Bupycel, B) rpu6sl, ') numraitauku

12. Ckonpko Mosiekyn AT® obOpasyercs B pe3ynbTare MOJTHOTO OKHCIEHUS 14 Moleky

rroko3el: A) 7, b) 28, B) 532, T') 504
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13. KoHcymeHTsl B mpolecce KpyroBopoTa BemiecTB B Ouocdepe: A) co3garoT

OpraHMYecKHe BellecTBa U3 MUHEpabHbIX; b) pa3naraior oprannueckre BeHecTBa 10 MUHEPAJIbHBIX;
B) paznarator MuHepaibHble BelecTBa; I') moTpedstoT roToBble OpraHMYeCKUe BelecTBa

14. 3HaueHue couuanbHbIX (PAKTOPOB B aHTpoIorenese packpoul: A) Jlamapk, b) JIunned,
B) dapBuH, ') Durensc

15. Pemnre 3amavy, ucnonb3ys Tabmuiy reHetmueckoro koma: @parment JIHK umeer
CIEAYIOLLYIO [IOCIEA0BATEIBHOCTh HYKJIEOTHJIOB: THITITTAALTT. Onpenenure
MOCJIEI0BATENbHOCTh aMUHOKHUCIIOT B Oenke u nocnenosarenbHocTh TPHK, Bxomsmux B pubocomy
JUIsS CUHTE3a JaHHOTO y4yacTKa Oelka.

16. Pemnre renermueckyro 3amady (pemieHue o0s3aTenbHO): ['€H YepHOW OKpacku
MOPCKOW CBUHKHM JOMHHHUPYET HaJ T€HOM pbDXKel okpacku. Ompenenure CKOJIbKO (B %) MOTOMKOB,
MOJIyYMBIIUXCS B PE3YyJIbTaTe CKPEIIMBAHUS YEPHOTO TOMO3UIOTHOTO CaMlla U phDKEN CaMKH, OyayT
UMETh PBDKYIO 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
OLlCHUBAHWS

Baniabl

1 0aa

2 0aJi1a 3 0asi1a
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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 TEMC

OTHOCHTCS K TEME,
HO HE/I0CTaTOYHO
IIOJIHO PACKPBIBAIOT
ee coziepiKaHue

Kpurepun Bbaunbl
OlLleHHUBAHUS
0 1 2
MOJTHOTA uHdopmarus, nHpopmarus, MPE3CHTAIIHS
MCTIOJIb30BaHUS UCTIONIb3yeMasi B NIPEJCTABIICHHAS B | COAEPIKUT MOJIHYIO U
y4eOHOro Marepuaia | Ipe3eHTaluu, He Mpe3eHTalNH, YeTKY10 HHQOpMaIIHIO,

JOCTaTOYHYIO JJIS
hopmupoBaHms
IpEaACTaBJICHUA O TEMC

JIOTHUKA U3JI0KEHUS
MaTepuaia B
COOTBETCTBUU C

Marepuall
MpE3EHTANN HE
COOTBETCTBYET TEME,

Marepuan
Mpe3eHTaALNN
JaCTUYHO

Marepuail,
IIPUBEJICHHBIN B
IIPE3CHTALINH,
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3aJaHuA

3a7aHus, TUIaH
MIOCTPOEH HE TOUYHO

P @OEIEPAJTBHOE TOCYIAPCTBEHHOE BIOJI)KETHOE OBPA30OBATEJIbBHOE CMK
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IJIAHOM ¥ TEMOU I1IJIaHa HET COOTBCTCTBYCT TEMC | IIOJIHOCTBIO

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
MoCcTpoeHa 0e3 yueTa
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
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5.YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IUCHUITVIMHBI

5.1.]Ins peanuzauuu nporpamMmbl y4eOHOM AUCHMILIMHBI TOJKHBI OBITH MPETyCMOTPEHBI
CIIEIyIOIINE CIIEUAJIBHBIE [IOMEIICHHUS:

Kabuner «buomorum», ocHaIeHHBIM 000OpyJaOoBaHUEM: MeOE€b, MTOCKA, MEJ, HaIJIsIIHbIC
nocoOust (KOMIUIEKThl y4eOHBIX TaONUI], IJIAKAaTOB), TEXHUYECKUMH CpPEICTBAMU OOyYEHUS:
KOMIIBIOTEp C YCTpOHCTBaAaMH BOCHPOU3BEIEHUS 3ByKa, HMPUHTEP, MYJIbTUMEAHA-IIPOEKTOP C
9KpaHOM, YKa3Ka-IIPEe3eHTep AJIs IPE3EHTALNM.

JlaGopatopusi, ocHameHHass 00OpyIOBaHWEM JUIsl MPOBEICHUS 3aHATHH: MUKPOCKOIIBI,
CEKyHJIOMep, TOHOMETD, J1abopaTopHas nocyaa (IpoOUpKH, MOJICTABKY JUIsl IPOOUPOK, MUHIIETHI,
MIECOK, CTYNKH C IECTHKaMH, IpEeIMETHbIE U IOKPOBHbIE CTEKJIa, CTEKJIHHbIE MaJ0YKH,
npenapoBajibHble UIJIbl, (QUIBTpOBaJbHas Oymara (cayieTku), CTakaHbl) THIEPTOHUYECKUMN
pacTBop xJyiopuaa Hatpusi, 3%-HbI PacTBOpP MEPOKCHIA BOJAOPOJA, paCTBOP HoAa B HOIUCTOM
KaJMM, TIULEPUH, KIyOHH KapTodess, JTUCT /104U KaHAACKOH, Mo pIOUHbI OOBIKHOBEHHOM
(pssOMHBI WM TOMATA), JIYK pernyaTblii, pa3Be/IeHHbIE B BOAE JPOAOKU)

6.MndopmanuonHoe odecrneyeHue peaau3aluu MporpaMmMbl

Jns peanuszauuy mporpaMmbl  OMONIMOTEUYHBI (QOHA 00pa30BaTENbHON OpraHU3aLUuU
YKOMIUICKTOBAH II€YATHBIMU A/ SJICKTPOHHBIC 06pa3OBaT€J'II)HBI€ u I/IH(l)OpMaHI/IOHHBIC
pecypchl, peKOMEHIOBaHHbIE Ul MCIIOJIB30BaHMA B 0Opa30BaTENbHOM IpOLIECCEe, HE CTaplle
IISITH JIET C MOMCHTA U31aHUA.

6.1. OcHOBHBIC H31aHUA

1. buonorus. 10 knacc. YriyOneHHbI ypoBeHb : yueOHUK : 2 yacTax. Yacts 1/ B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PyOuos [u ap.] ; mox pen. B. B. ITaceunuka. - Mocksa :
ITpoceemenue, 2024. - 256 c. - ISBN 978-5-09-115753-6. - Tekct : anextponHsiil. - URL:
https://znanium.ru/catalog/product/2162601. — Pexxum nocTyma: mo moAmnucke.

2.3axapoB, B. b. buonorus. 10-11 knacc. bazoBsiii ypoBeHs : yueoHuk s 10—11
KJIacCcOB 001eo0pa3oBaTenbHbIX opranu3anuii / B. b. 3axapos, H. 1. Pomanoga, E. T.
3axaposa ; mon pen. E. A. KpukcyHnosa. - 2-e u3z. - Mocksa : OOO "Pycckoe cinoBo-y4eOHUK",
2021. - 352 c. - (®I'OC. MunoBanmonHas mkoina). - ISBN 978-5-533-02434-1. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2150370. — Pexxum noctymna: no
MOJIITUCKE.
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