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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBI JUCIUTLIIVHBI
BUOJOI'us

1.1 MecTo THCHMIUIMHBI B CTPYKTYpPe OCHOBHO# 00pa30oBaTe/ibHOI POrpaMMbI:
VYyeOHas aucuuiinHa «buonorus» sBisieTcss 00s3aTENIBHON YacThi0 0O0IIe00pa3oBaTEIHLHOTO
UKJIA OCHOBHOH mpodecCHOHaNbHOM 00pa3oBaTeIbHOM MPOrpaMMbl MO  CIEUUATBHOCTH
38.02.01 «Dkonomuxa u dyxeanmepckuit yuem (no ompaciim)»
Pabouast mporpamma mucnuIUIMHBI pazpadotrana B coorBeTcTBUU ¢ PI'OC cpemnero obriero
obpazoBanuss ¢ yderom @DI'OC CIIO mno cnenuansHocTd 38.02.01 «IKkonomuka u
oyxzanmepckuil yuem (no ompaciam)»

Jucuumnmna HanpasieHa Ha popmupoBanue OK mo criermansHOCTH:

Koo Haumenoeanue komnemenyuu
KomnemeHnyuu
OK-01 Bribupates  cnocoObl  pemreHuss  3amad MpodecCHOHaNbHOHW — AESITeThHOCTH
MMPUMCHUTCIILHO K Pa3JIMYHbIM KOHTCKCTaM
OK-02 Hcmonb30BaTh COBpPEMEHHBIC CpEACTBA [OMCKA, AaHaiM3a U HMHTEPIPETAlUH

uHpopMamu ¥ WHGOPMALMOHHBIE TEXHOJOTMH JUIS  BBIIOJHEHUS  3ajad
npo¢ecCHOHAIBHON e TebHOCTU

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

OK-07 CopeiicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpellbl, pecypcocOepeKeHNI0, TPUMEHSTh
3HaHUSIT 00 M3MEHEHMM KIUMAaTa, [PUHOUIB OEpeKIMBOrO  MPOU3BOJICTBA,
3¢ (EKTUBHO JICHCTBOBATH B YPE3BbIUANHBIX CHTYaIUIX

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

Heanb: ¢dopMupoBaHue y CTYIEHTOB MPEACTABIEHUS O CTPYKTYpHO-(PYHKIIMOHAIBHON
OpraHM3aly >KMBBIX CHUCTEM Pa3HOTO PAaHra KaK OCHOBBI IIPHUHSTHUS PEUICHWH B OTHOIICHUU
00BEKTOB )KMBOW IPUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYaIIHSIX.

3agauu:

1) chopmupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOPa3usi 1 OCOOCHHOCTEH JKUBBIX CHCTEM
pa3sHOro YpOBHSI OpraHM3allid, 3aKOHOMEPHOCTEH MpPOTEKaHUs OMOJOTHMUECKUX MpPOILIECCOB U
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW HaydYHOW KAapTHHBI MHUpPa, B3aUMOCBSI3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONPEIENSTh KUBbIE OOBEKTHI B IPUPOJIE; IPOBOJUTH HAOIIOACHUS 3a
DKOCUCTEMaMM  JUIsl  BBISIBJIGHHS  €CTECTBEHHBIX W AHTPOINOINEHHBIX  W3MEHEHUH,
MHTEPIPETUPOBATH PE3yNbTAaThl HAOIIOACHUH,

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

4) pa3BUTh YMEHHsS HCHOJIb30BaTh HHPOPMAIMIO OHOJOTMYECKOTO XapakTepa U3
Pa3IMYHBIX UCTOUYHUKOB;

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

6) chopmMupoBaTh NOHMMaHME 3HAUUMOCTH JIOCTMDKEHUH OHOJOrMYEeCKOM HayKu U
TEXHOJIOTHI B MPAaKTUYECKOM JEesTENIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.
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1.3 Ilnanupyemble pe3yJibTaThbl OCBOEHHsI 00Ie00pa30BaTeJbHO JHCHMILUIMHBI B
coorBercTBuu ¢ PrrocC COO
OO0mme (IMYHOCTHBIE M MeTaNpeMeTHbIE) Pe3yIbTAThI 00y4eHHUsI:

B yacTu Tpy10BOT0 BOCIIMTAHUS:

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

- TOTOBHOCTh K AKTHBHOH JESITEIHHOCTH TEXHOJIOTMYECKOW M COIMAJIbHOW HANpaBICHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATH, IUIAHHUPOBATb W  CAMOCTOSITENIbHO  BBINOJIHATH — TaKylo
NeSITeIIbHOCTb;

- HHTEPEC K Pa3InYHbIM chepaM npodecCHOHATHHOMN e TeIbHOCTH,

OBJiaieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

a) 6a30BBIC JTOTUUYECKHUE ICUCTBUS:

- CaMOCTOATENILHO (OpMYyIHpOBaTh W aKTyaJM3UPOBaTh MpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIWBAaTh CYIICCTBEHHBIA MPHU3HAK WM OCHOBAHUS JUISI CPaBHEHHUS, KIACCUPUKAIMHA U
000011IeHHS;

- OTIPENIENISTh U JICATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU MX JOCTHIKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX;

- BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OICHHBATH COOTBETCTBHE pPE3yJbTATOB IIEIISM,
OLICHUBATh PUCKH MTOCIIEICTBUI e TETLHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUU )KU3HEHHBIX MTPOOJIEM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

- BJaJeTh HABbIKAMHU Y4e€OHO-HCCIIENOBATENIbCKOW U TMPOEKTHOW ESATENbHOCTH, HaBBIKAMH
paspetnieHus npoodiem;

- BBISIBIISITH IPUYMHHO-CIIEICTBEHHBIC CBSA3H M aKTyaIU3UPOBATh 3a71a4y, BBIIBUTATh THIIOTE3Y €€
pelIeHusl, HaXOAUTh APTYMEHTHI ISl IOKa3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a1aBaTh apaMeTPhI
U KPUTEPUU PEIICHHUS,

- AaHAJIM3UPOBATH TOYUYECHHBIE B XOJI€ PEIICHHS 3a/1a4H PE3yJIbTaThl, KPHTUYECKH OLEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIIHHYIO M MPAKTHUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE ITOIXO0/IbI M PEIICHMS,

- CIOCOOHOCTH MX MCIIOJIb30BAaHMs B [TO3HABATEIBHOM U COL[MAIbHON MPAKTHKE

B 00/1acTH HEHHOCTH HAYYHOT0 MO3HAHMA:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd WM OOINECTBEHHOW TNPAKTUKH, OCHOBAHHOTO Ha JHAIOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJHUKYIbTYPHOM MHUDE;

- COBEpPIICHCTBOBAHME S3bIKOBOM W UYUTATENBCKOH KYIBTYphI KaK CpPEICTBA B3aUMOJCHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HaHHWE IIEHHOCTH HAyYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH TPOCKTHYIO H
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUIYATHHO U B TPYIIIIE;

OsJiaieHne YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

B) paboTta ¢ uHpopmarmei:
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- BJIaJICTh HaBBIKAMU IOJyYEHHsI HMHPOPMALIUU U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATh MOUCK, aHAIMU3, CUCTEMATH3alMI0O U MHTEPHPETALNI0O MHPOPMALUU PA3IUUHBIX
BUOB U (POPM IIPECTABICHHUS;

- CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (opMaTax ¢ y4yeToM Ha3HaueHHs MH(POpMALMU U LIEJIEBOH
ayJIUTOPUH, BBIOMPAsi ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YyalIU3allUH;

- OLICHHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OPMALMU, €€ COOTBETCTBUE IPABOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

- UCMOJIb30BaTh CPEACTBA MH()OPMAIMOHHBIX U KOMMYHHMKALIMOHHBIX TEXHOJOTHMH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIMOHHBIX 334ad C COONIOJeHUEM TpeOOBaHUI
9PrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepex eHns, MPaBOBbIX M ATHUECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;

- BJIQIETh HAaBbIKAMU paclo3HaBaHUs M 3aIUThI HH(OpMALMU, HHPOPMALIMOHHOM 0e30MacHOCTH
JUYHOCTH

- FOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEAEIIEHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-UCCIIEI0BATENbCKOM, IPOEKTHOMN U COLMAIbLHON JESTENbHOCTH;
OsJiajieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

0) coBMeCTHasl eI TEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHON U HHAUBUAYAIbHON pabOTHI;

- NIPUHUMATh L€ COBMECTHOU JESTEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBAThH ACUCTBUS
II0 €€ JOCTHKEHHUIO: COCTABJIATH IUIAH JACUCTBUHM, PACHpPENEiATh POJIUM C YYETOM MHEHUU
YYaCTHHUKOB 00CYX/1aTh pe3yJbTaTbl COBMECTHOU pabOTHI;

- KOOPAMHHPOBaTb U BBIIOJHATH pabOTy B YCIOBUSX pPEAIBHOTO, BUPTYAIBHOIO H
KOMOMHUPOBAHHOT'O B3aUMOACHCTBUS;

- OCYILECTBJIATh NO3UTHUBHOE CTPATETMUYECKOE MOBEACHHUE B PA3IUYHBIX CUTYALUsX, IPOSBISATH
TBOPYECTBO U BOOOpakeHUE, OBbITh MHUIIMATHBHBIM

OsiaieHHe YHMBEPCAJbHBIMHU PeryaIsiTHBHBIMH e CTBUSIMU:

I') IpUHATHE ce0s U IPYTHX JIFOJCH:

- IPUHUMAaTh MOTHUBBI U apTyMEHTHI IpYTUX JIOAEH NP aHaIN3€ Pe3yIbTaTOB ACSITEIbHOCTH;

- IPU3HABAThH CBOE MPABO U MPaBO IPYTUX JIOAEH Ha OIINOKY;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YesloBeKa

B 00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS

- c(hOpMHpPOBAHHOCTH  SKOJOTMYECKOM KYJIbTYypbl, IIOHMMAaHUE BIMSIHHUS  COLMAIBHO-
HDKOHOMHYECKUX IIPOLIECCOB HA COCTOSHME IPHUPOJHOM M COLMAIbHOM Cpefbl, OCO3HaHUE
100aIBHOTO XapaKTepa HKOJIOTHUYECKUX TTPOOIIeM;

- IUIAaHUPOBAaHNE U OCYUIECTBIICHUE JEHCTBUI B OKPYXalOIIEW Cpelie Ha OCHOBE 3HAHUSA LIEJEH
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AaKTUBHOE HENPUATUE NEHCTBUM, IPUHOCALIMX BPE OKPYKAIOLIEH cpeae;

- YMEHHE IPOrHO3UPOBATh HEOJIAroNpHUATHBIE SKOJOTUYECKHE MOCIEACTBHUS MPEANPUHUMAEMBIX
JIEMCTBUM, NIPEAOTBPALLATD UX;

- paclIMpeHHe OMbITa JAESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBIEHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIe10BaTeIbCKON, TPOEKTHOM U COIMAIbHOMN EATEIbHOCTH

JAucuuninHapHblie (MpeaMeTHbIe) pe3yabTaTbl 00y4eHUs :

- c(hOpMUPOBAHHOCTh 3HAHUN O MECTE W POJHM OUOJIOTHM B CHCTEME HAyYHOTO 3HAHUS;

(GyHKIIMOHATBLHOU TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS )KU3HEHHBIX TPoOIieM;

- chOPMUPOBAHHOCTh  YMEHHUS  PACKPBIBaTh  COJEP)KaHHE  OCHOBOTIOJATAIOIIUX

OMOJIOTUYECKNX TEPMUHOB M TOHSATHH: JXKU3Hb, KJIETKA, TKaHb, OpPraH, OPTraHWU3M, BH],
5)
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MOMYJISIIIHSI, SKOCUCTEMa, OUOIIeHO03, Ouocdepa; merabonusM (0OMEH BEIECTB U MPEeBpaIlCHUE
SHEPTHH), TOMEOCTa3 (camoperyssnus), OMOCHHTE3 Oelka, CTPYKTypHas OpPraHU3alus >KHBBIX
CHCTEM, JTUCKPETHOCTb, CaMOPETyJISIIus, CaMOBOCIIPOU3BEICHUE (penponykius),
HACJICJACTBEHHOCTh, HM3MEHUYHMBOCTb, HSHEPro3aBUCHMOCTh, POCT H pa3BUTHE, YpPOBHEBas
OopraHu3aIus;

- chOPMUPOBAHHOCTb  yYMEHHUS  PACKpBIBaTh  COJCP)KAaHHE  OCHOBOTIOJIATAFOIIUX
OMOJIOTHYECKUX TEOPHH M TUIOTE3: KICTOYHOHU, XPOMOCOMHOM, MYTAaIllTHOHHOM, SBOTIOIIMOHHOM,
MIPOUCXOXICHUS KU3HU U YEITOBEKQ,

- c(hOpPMHUPOBAHHOCTh YMEHHS PACKPhIBATh OCHOBOIOJIATAIONINE OMOJIOTHYECKUE 3aKOHBI U
3akoHoMepHocTH (I'. Mennens, T. Moprana, H.1. BaBunora, D. I'ekkens, @. Mroinepa, K.
bapa), rpaHuUIBl UX TPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

- NpUOOpeTeHUuEe OmbiTa MPUMEHEHHUS OCHOBHBIX METOJOB HAYyYHOTO TO3HAHMUA,
UCIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIIECCOB U SBICHUII;
OpraHu3aIMy ¥ MPOBEICHUS OMOJOTUYECKOT0 SKCIIEPUMEHTA, BBIIBMYKCHUS THUIIOTE3, BBISBICHUS
3aBHCHUMOCTH MEXJy HCCIEIYeMbIMU BEIMYHMHAMH, OOBSICHEHMS MOJYyYEHHBIX PE3yIbTaTOB U
(dbopMyIUpOBaHUS BBIBOJIOB C UCIIOIH30BAHUEM HAYYHBIX TOHSITHH, TECOPUH U 3aKOHOB;

- c(OpPMUPOBAHHOCTh YMEHHUSI BBIACTATH CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KIETOK
OPOKAPUOT M DYKApPHOT; OIHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB,
OMOTeOIeHO30B M JIKOCHCTEM; OCOOCHHOCTH MPOIECCOB OOMEHA BEIIESCTB W IPECBPAIICHHS
SHEPrHM B KIIETKE, (DOTOCHHTE3a, IUIACTUYECKOTO W SHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a,
MHUTO3a, M€i03a, OIUIOJOTBOPEHHUS, PAa3BUTHUA U Pa3MHOXKEHUS, WHAUBUAYAIHHOTO Pa3BUTHUSA
opranu3ma  (oHTOreHe3a), OoOpbObl 32  CYIIECTBOBaHHWE, ECTECTBEHHOTO  0TOOpa,
BUJ1000pa30BaHMs, TPUCIIOCOOJICHHOCTH OPTAaHU3MOB K Cpelie OOMTaHUs, BIUSIHUS KOMIIOHEHTOB
HKOCHUCTEM, AHTPONOTE€HHBIX HW3MEHEHHMH B HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOopoTa
BEIIIECTB U MIPEBpaAIlleHUE YJHEPTUU B Onocdepe;

- chOpPMUPOBAHHOCTh ~ yMEHHS  peliaTh  OMOJOTMYeCKHe  3aJadd,  COCTaBISTh
TEHOTUITMYECKHE CXEMbl CKPEUIMBAaHUS MJs pa3HbIX THUIOB HAClEJOBaHUS MPHU3HAKOB Y
OpPTaHU3MOB, COCTaBIISATh CXEMBbI MEPEHOCA BEIIECTB U YHEPTUU B dKOCHCTeMax (I[€MU MUTAHUS,
MIUIIEBBIE CETH) |

- c(hOpMHUPOBAHHOCTh YMEHUM KPUTHUYECKH OIICHUBATh HH(OpPMAIUIO OHOJIOTHYECKOTO
COJIEpXaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUSA W3 PA3IMYHBIX HCTOYHHKOB (CpEACTBa
MaccoBoM HWH(OpPMaNNK, HAYYHO-TIONMYJSPHBIE MaTepuaibl); WHTEPIPETHPOBATH ITHUUYECKUE
aCIeKThl COBPEMEHHBIX MCCIICIOBAHUNM B OMOJIOTUN, METUIIUHE, OMOTEXHOJIOTHUH; pacCCMaTPUBATh
r100aNbHbIe SKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIIUIO;

- chOpPMUPOBAHHOCTh YMEHUH CO3/1aBaTb COOCTBEHHbIE MHCHMEHHBIE M  YCTHBIE
COOOIIEHUsI Ha OCHOBE OMOJIOTHYECKON WMH(OpPMANMU W3 HECKOJbKHX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN amnmnapar 6uojoruy;

- MpHOOpeTeHHue OmbITa MPUMEHEHUS OCHOBHBIX METOJOB HAYYHOTO TIO3HAHMSA,
WCIIOJIB3YEMBIX B OMOJIOTHU: HAOIIOIEHUS] M OMMCAHMS KUBBIX CHCTEM, MPOIECCOB U SBJICHHI;
OpTaHHU3AINH U MPOBEACHUS OMOIOTHUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKCHHS TUTIOTE3, BHISBICHUS
3aBUCUMOCTH MEXy HCCIEAYeMBIMU BEIMYMHAMH, OOBSICHEHHUS MOJYyYEHHBIX PE3YJIbTaTOB U
(dbopMyITHUPOBaHUS BEIBOJIOB C HCIOIH30BAaHNEM HAyYHBIX MOHITHIA, TEOPHI U 3aKOHOB;

- cOPMUPOBAHHOCTh YMEHHUS TIPUMEHSATH IMOJNydeHHBIC 3HAHWUA JUIS OOBSICHEHUS
OMOJIOTUYECKHX MPOIIECCOB M SABJICHHM, JUTS MPUHATHS MTPAKTHYCCKUX PEIICHUH B TTOBCEIHEBHOM
JKU3HU C 1IeNbI0 obecriedeHus 0€30MacHOCTH CBOETO 3I0POBbSI U 3[I0POBbS OKPYKAIOIIHNX JTFOICH,
coOmoIeHnsT  370pOBOTO o0Opa3za >KW3HHW, HOPM TPaMOTHOTO TIOBEJACHHS B OKpPYXKalomen
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OPUPOIHON cpeze; MOHMMAaHWE HEOOXOAMMOCTH HCIOJb30BaHUS JOCTHKCHHHA COBPEMEHHOMN
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DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
~ Y‘-IPE)}():[EHVIE BBICILIETO OBPASQBAHVISI PIYTUC
«POCCUMNCKNUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 8

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI
2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

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

OcHoBHoOe cogepkaHue

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

n1abopaTopHbIE 3aHATH 2

IIpomeskyTounas arrecrauus (Aud. 3a4er) 1 cem




PryTHUC

DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
R y‘H’E)}():[EHV[E BBICILIETO OBPABQBAHVIH PITYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 9

2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

Oo0Lem

HaumeHoBaHue pa3jiejioB u Copep:xanue yuedOHOro MaTepuajia (0CHOBHOE U NPopeccHOHAIBHO- DopmMupyeMble
TeM OpHEHTHPOBAHHOE), 1a60PATOPHbIE H NPAKTHYECKHE 3aAHATHS 1acoB | yommeTeHIMN
1 2 3 4
Pa3ned 1. buosorns kak Hayka. ZKuBble cucTeMbl M HX OPraHU3ALHSA OK-02
Tema 1.1. OCcHOBHOE co/Iep:KaHue
buonorus TeopeTnueckoe odyueHue:
B crcreme Hayk.Obmmas buonoruss — Hayka o oxuBoil mnpupope. CBsizu OHOJOrMU C OOILECTBEHHBIMH, 1
XapaKTCPUCTHKA JKH3HH TEXHUYECKHMH M JPYTMMHU €CTeCTBEHHBIMH Haykamu, ¢uinocoduei, peauruen, STUKOM,

ACTETUKOM U 1paBoM. Ponb Ouosnoruu B popMupoBaHIH COBPEMEHHON HAYYHON KapTHHBI
mupa. Cucrema OMOJIOTMUECKUX HaYK.
MeTobl TO3HAHMS JKUBOW MTPHUPOIBI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCaHue, N3MEPEHHE,
KJaccu(uKanus, MOIETMPOBAaHUE, CTAaTUCTUYECKass 00pabOTKa JaHHBIX).
Kupble cuctembl (OMOCHCTEMBI) KaK NMpeAMET M3ydeHus Ouoioruu. OTIMYue >KUBBIX
CHCTEM OT HeopraHudeckoi npupobl. CBoiicTBa GMocHcTeM U UX pa3HOOOpasHe.
YpoBHU opraHu3anuu OMOCUCTEM: MOJIEKYJISIPHO-TE€HETUUECKHH, KIIETOUHBIH,
OpraHU3MEHHbIH, MOMYIAUOHHO-BUIOBO, SKOCUCTEMHBIH (OHO - T€0LIEHOTUYECKHIA),
o6unochepHbIi

Pa3nes 2 XuMuuecknii cocTaB M CTPOeHHE KJIETKHU

Paznen 2 Xumuueckuii | OCHOBHOe coJep:kaHue OK-01

cocTaB M cTpoeHue KieTkn | Teopernyeckoe o0yueHue: OK -02
XUMUYECKUH  COCTaB  KJIETKM.  XMMHUYECKHE  DJIEMEHTBI:  MaKpO3JIEMEHTHI, OK - 04
MHUKpOdJIEMEHTHl. Boga m MuHepanbHble BemiecTBa. DYHKIIMM BOJIBI U MUHEPAITBHBIX
BellecTB B KieTke. [loaiepkanne ocMOTHYEeCKOro banaHca
IIpakTHYecKHe 3aHATHSA:
Ne 1 «buomormueckas poib  MUHEPAIbHBIX  BEIIECTB B  OOeCleYeHUH 1

KHU3HCACATCIbHOCTH OPraHU3MOB, IIPOABJIICHUA )11/Ic6ancha MHWHCPAJIBHBIX 3JICMCHTOB))

Tema 2.2.

Copep:xanne yueOHOTo MaTepuana




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIrYTUC Aucm 10

buosornuecku BaxHbie
XUMHUYECKHUE COCTUHECHU

benku. CoctaB u cTpoeHHE O€JIKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezameHnnMble U 3aMeHUMBbIE aMUHOKHCIOTBHI. AMHUHOKHCIOTHBIM COCTaB. YpPOBHU
CTPYKTYpbI O€JIKOBON MOJIEKYJbl (IEpBUYHAS, BTOPUYHAS, TPETUUHAS M YETBEPTHUHAS
CTpYKTypa). XHMHYECKHE CBOMCTBa OeciKoB. buosorndeckue ¢GyHKIHH OEIKOB.
depmeHTHl — OHnonornyeckue Katanuzatopsl. CTpoeHue (pepmMeHTa: aKTUBHBIM LEHTP,
cyoctpatHas cnenupuyHocts. Kodepmentsl. Butamuupl. Otnuumst ¢GepMEeHTOB OT
HEOpPraHUYECKUX KaTaJln3aTOpPOB.

VYrneBoapl: MoHOcaxapuasl (TJIIOKO3a, pubo3a U Ae30KcHupuOo03a), Iucaxapuibl
(caxapo3a, JakTo3a) M  MOJHMcCaxapuasl  (Kpaxmayi, TJIMKOTEH, IIeJUTI0JI03a).
buonoruueckue ¢yHkuuu yrieBofoB. Jlumuael: Tpuriuuepunsl, (Hochorunuabl,
crepounsl. ['uapodunsao-ruapododHbIe cBoiicTBa. bruonornueckne GyHKINN JIATHIOB.
CpaBHeHHE YIIIEBOAOB, OCJNKOB M JIMMUAOB KaK MCTOYHUKOB 3Hepruu. HykienHoBbIe
kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEUMHOBBIX KUCIOT. CTpoeHHe U
¢byukiun JJHK. Crpoenne u dynkimun PHK. AT®: ctpoenne u pynkuuun

JlaGoparopHble 3aHsATHs (Ha BEIOOp MpenoaaBaTess)

Ne 1 «M3ydyeHue KaTanUTUUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe aMuiIa3bl WU
Kartasasbl)»

Tema 2.3.

CtpyKTypHO-
(byHKLIHOHATIbHAS
OpraHu3aIus KIETOK

Copep:xanne yueOHOT0 MaTepuana

[wutonoruss — Hayka o kierke. Kinetounas teopuss — npuMep B3aMMOJACHCTBUS UIEH U
(hakTOB B HAyYHOM MO3HAHUU. MeTO/IbI H3y4eHUS KIETKH.

Knerka kak wenoctHas »xuBag cuctema. OOmMe NpU3HAKK KIETOK: 3aMKHYyTast
HapyxHass MeMmOpana, monekynsl JIHK kak renermueckuii ammapar, cucremMa CHHTe3a
Oenka.

Tunbl kieTok: sykapuoTHyeckas M IpokapuoTHueckas. OcoOEHHOCTH CTPOEHHS
MpOKapruoTHUECKON KiIeTKU. Kietounas crenka Oakrepuii. CTpoeHHE DYKapUOTHYECKON
kineTkd. OCHOBHBIE OTIUYMUS PACTUTENBHON, KUBOTHOH W TpHOHON KIETKU.
[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK— KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX (PYHKIIHU.
[TnazmaTudeckast MeMOpaHa, ee CBOWCTBa U (QyHKITUH.

[urtomnnazma u ee opranounbl. OqHomemMOpanHble opranouasl kietku: JIIC, anmapar
I"onbxu, mu3ocomsbl. [1oyaBTOHOMHBIE OPraHOU bl KJIETKH: MUTOXOHAPHUH, TUIACTUIBI.
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[Ipoucxoxxaenne MUTOXOHAPUM U Twiactua. Buasl mnactua. HememOpanHbIe
OpPraHOU[bl KJIETKH: PpUOOCOMBI, KJIETOUYHBIN LIEHTP, LIEHTPUOJIU, PECHUYKH, KI'YTHKH.
@yHKIMK OPraHOMAOB KJIETKU. BKiIroueHus.

SAnpo — perynsaropHelii ueHTp kiueTku. CrpoeHue snpa: sepHas 000J0uKa,
KapHOoIlJIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlaGopaTopHble 3aHATHS (Ha BBIOOD MPEIO1aBaTelIs)

Ne 2 «M3ydenue cTpoeHHsl KIIETOK paCTEHUH, )KUBOTHBIX M OaKTEPHil 1101 MUKPOCKOTIOM
Ha TOTOBBIX MUKPOIIPENapaTax U UX ONHUCAHUE

Pazpen 3. ZKu3HeneaTeIbHOCTL KJIETKH

Tema 3.1.
OO0OMeH BellEeCTB
Y TIPEBPAICHUE YHEPTUU
B KJIETKE

Coneprkanne yueOHOro Marepuasia

OOmeHn BemiecTB, WM MeTa0oIM3M. AccUMWIANUs (TUTACTHYECKUH OOMEH) W
TUCCUMIJISALUS  (QHEPreTUYeCKii OOMEH) — JBE CTOPOHBI €IWHOTO Ipoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHMs BEIIECTBA W HHEPTUM B I[OHMMAaHUU
Metabonu3ma. Tumbl oOMeHa BellecTB: aBTOTPOQHBIM U rereporpodHbi. Poib
(depMeHTOB B OOMEHE BEIIECTB W IPEBPALICHUU SHEPruu B KieTke. DOTOCHUHTE3.
CeeroBass u TeMHOBas (a3bl ¢GorocuHTe3a. Peakium Qorocunresa. DPPEKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a AJIS JKU3HU Ha 3emiie. BiusHue ycinoBuil cpebl
Ha (POTOCHHTE3 M CLIOCOOBI MOBBILICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.
XeMocuHTe3. XeMOCHHTE3Upyolue 0akTepuy. 3HaUeHne XeMOCHHTe3a /sl )KU3HU Ha
3emie.

DOHepreTuyeckuii oOMeH B KieTke. Pacieniienue BenecTs, BblJIeIEHUE U
aKKyMYJIMPOBAHUE SHEPTUH B KJIETKE. DTallbl SHEPreTH4ecKoro ooMeHa. I ukonus.
bposxenue u ero Buabl. KucioponHoe oKMCIeHUE, NN KJIETOYHOE JIbIXaHUE.
OxuciurensHoe dhochopunrpoBanue. IPPEKTUBHOCTH YIHEPTETHIECKOTO OOMEHa

Tema 3.2.
Buocunres Oenka

Conepkannie yaeOHOro MaTepuana

Peakiiun matpuynoro cuntesa. ['enernueckas undopmarus u JIHK. Peanuzanus
reHeTUYeCcKo nHdopmanuu B KiieTke. [ 'eHeTnueckuii Koj 1 ero CBOiCTBa.
Tpanckpunims — marpuunbslii cuate3 PHK. Tpancnsauus — 6nocunTtes 6enka. DTarsl
tpaHcisauuu. Konupoanue amuHokuciot. Ponb pubocom B GuocrHTese 6enka

OK-01
OK - 02
OK-04
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HpaKTI/I‘-IeCKOC 3aHATUC

Ne 2 «Pentenue 3a1a4 Ha OIpCACIICHUEC ITOCIICA0BATCIbHOCTH HYKICOTH OB

Tema 3.3.
Bupycsl

Conepkanue y4eOHOro MaTepHrania

Hexnerounsie popmel sxu3nu — Bupycel. Micropust otkpsitust Bupycos (/1. 1.
NBanoBckuii). OCOOCHHOCTH CTPOCHHUS U KU3HEHHOTO IIUKIIAa BUPYcoB. bakTepuodaru.
bone3nu pacreHunii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc
ummyHonedunura yenoseka (B1UY) — Bozoyaurens CI1M/a. [Ipodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUMN

Pasznen 4. PazMHO:KEeHHNE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKM3HEHHBIN TUKIT KIIETKH

Copep:xanue yueOHOro MaTepuana

Knetrounslif TUKII, WK )KU3HEHHBINA UK KIeTku. MHTepdasza u mutos. [Ipoueccsl,
npoTekaromue B uuTepdase. Permukanus — peakius matpuyHoro cunresa JJHK.
Crtpoenue XxpoMocoM. XpOMOCOMHBII HAOOp — KaprOTHUIl. JIUTUIOUTHBIN U TanjIouIHBIN
XpOMOCOMHbIE Ha0opbl. XpoMaTubl. LluTonornyeckre OCHOBBI pa3MHOKEHUS U
MHIUBUAYAIBHOTO Pa3BUTHS OpraHu3MoB. JleneHue kietku — MuTo3. CTaguu MUTO3a.
[Iponeccsl, IPOUCXOAAIIME HA PA3HBIX CTANUAX MUTO3a. BHOJIOrMYECKUl CMBICT
muTo3a. [Iporpammupyemasi rubesnb KJIETKHU - aronTo3

Tema 4.2.
@DopMBbI pa3MHOKEHUS
OpPTaHU3MOB

Coneprkanne y4eOHOro MaTtepuasia

@opMbl  pa3MHOXKEHHUS OPraHuU3MOB: Oecrmonoe U TMojoBoe. Buabl OGecnonoro
pPa3MHOXKEHHUSI: JIeJICHHE HAJBOE€ U TIOYKOBAHHE OIHO W  MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHEe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpraHU3MOB, €T0 3HAYCHUE JIJIsI CEJICKIIUH.

[TonoBoe pazMHOkeHHUE, €T0 OTIINYUS OT Oecnonoro. Meiio3. Craguu mMeiiosa.
[Tpoueccrl, mpoucxoasuive Ha cTaauax Meio3a. [loBenenne XxpoMocoM B MEHO3E.
Kpoccunrosep. buonornueckuii cmbicn U 3HaueHue Meio3a. ['ameTorenes — mpoiecc
O6p330BaHI/I$I IMOJIOBBIX KJICTOK Y JKMBOTHBIX. ITonoBrle xene3nl: CEMEHHUKU U SUYHUKH.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30Ma, SHIIEKIETKA) —
cnepmaToreHes u oorene3. OCOOEHHOCTH CTPOSHHUS SUICKIETOK M CTIEPMAaTO30UI0B.
OnnonotBopenue. IlapreHorenes

OK-01, OK-
02, OK-04
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Tema 4.3.
WuauBrayanbHOE Pa3BUTHE
OpPraHu3MOB

Cojnepkanue y4eOHOro MaTepHuania

NunuBuayanpHOE pa3BUTHE (OHTOTCHE3). OMOPHOHATIBLHOE pa3BUTHE (IMOpPHOTEHES).
Dransl SMOPUOHAIEHOTO PAa3BUTHSI Y ITO3BOHOYHBIX KUBOTHBIX: IPOOJICHNE,
racTpyJsinus, opranorenes. [loctaMOpruonansHoe pazButue. THITbI
MOCTAIMOPHOHAIBHOTO PA3BUTHS: TIPSIMOE, HeTIpsiMoe (JIMYMHOYHOE). BiustHue cpenbl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOKACHHBIC YpOACTBa. PocT 1
pa3BuTHE pacTeHuit. OHTOTe€He3 IIBETKOBOTO PAaCTEHUS: IBOMHOE OTIOI0TBOPEHUE,
CTPOCHHUE CEMEHH, CTaJTUH Pa3BUTHSI

[IpakTueckue 3aHsATUS

Ne 3 «HdpexonHbIe 3a001€BaHUs U SIUIEMUH B UCTOPUU YETIOBEYECTBAY.
Ne 4 «BakuuHarust Kak npo(rIakTiKa HHPEKIMOHHBIX 3a00JICBaHUN

Paznen 5.
HacaeacTBeHHOCTD |
U3MEHYNBOCTH OPraHU3MOB
Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHUS

Coneprxkanne y4eOHOro Marepuasa

HpeI[MeT 1 3aJa4ynu I'CHCTUKMU. Poimne OUTOJIOTHHN H 3M6pI/IOJIOFI/II/I B CTaHOBJICHHUU
TeHEeTUKH. Bkiaa poccuiickux U 3apyOeHBIX yUEHBIX B Pa3BUTHE T€HETUKH. MeTobl
TeHETUKH (TUOPUIOIOTUYECKHUM, IUTOTEHETUUECKH, MOJICKYJISIPHO-TCHETHUYECKUH).
OCHOBHbBIE T€HETHYECKHUE MOHATHS. | 'eHeTHuuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax
CKpELIMBAaHUM.

3aKOHOMEPHOCTHU HACIEAOBaHUs PU3HAKOB, yCTaHOBJIEHHBIE . Mennenem.
Mounoru0puaHoe ckpeiuBaiue. 3aKoH eIMHO00pa3ysi TMOPUIOB IEPBOTO MOKOJIECHHUS.
[IpaBuno 1oMuHUPOBaHUsA. 3aKOH PACIIEIJICHUS TPU3HAKOB. [ MIIOTE3a YUCTOTHI raMeT.
[TonHoe 1 HemonmHOe JoMUHUpPOBaHKE. [[urnOpuIHOE CKpeIuBaHUE. 3aKOH
HE3aBHCHMOT'0 HaclleZIOBaHUS MPU3HAKOB. LluToreHeTnyeckne OCHOBBI JUTUOPUTHOTO
CKpelllMBaHus. AHaNIU3UpYIollee cKkpemuBanue. Mcnonp30Banne aHaATM3UPYIOIIErO
CKpEIIMBAHUS JUISI ONPEIENIeHUs] TeHOTUIa 0co0u

[IpakTHueckoe 3aHsTHE

Ne 5 Pemenue 3ala4 Ha ONpCACIICHHUEC BCPOATHOCTH BO3HUKHOBCHUSA HACICACTBCHHBIX
IIPpU3HAKOB IIpH MOHO-, IU-, HOJ'II/IFI/I6pI/IJIHOM U aHAIMU3UPYIOIIEM CKpCOIMBAHHU,
COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA

OK-01, OK-
02, OK-04
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Tema 5.2. Copepxanne yaeOHOro MaTepuana
Cuerutennoe nacnenosanue | CueruieHHoe HacliefoBaHue mpu3HakoB. Pabora T. Moprana 1o cHEIUIEHHOMY
IIPU3HAKOB HAacJIeA0BaHUIO0 IeHOB. HapylieHue creruieHus T'€HOB B pe3ylbTaTe KPOCCHHIOBEpA.
XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTnuecKne KapThl.
I'enernka nomna. XpoMOCOMHOE OIPEENIEHNE 110J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Oprauu3mMbl. HacnenoBanue npusHakos,
CLEIUICHHBIX C IIOJIOM
[IpakTHueckoe 3aHsiTHE
Ne 6 Pemenue 3a1a4 Ha onpe/iesieHne BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX
MIPU3HAKOB IIPH CLIETVIECHHOM HACJE€I0BAHUH, COCTABJICHUE TEHOTUITHUYECKUX CXEM
CKpEUIMBaHUs
Tema 5.3. Copep:xanue yueOHOro MaTepuana
3aKOHOMEPHOCTH N3menunBoCTh. Buabl M3MEHUMBOCTU: HEHACHEACTBEHHAs W HacieacTBeHHass. Poib
H3MEHYHMBOCTHU Cpensl B HEHACJICJCTBEHHOW W3MEHYMBOCTH. XapaKTCPUCTHUKA MOAUPUKAIMOHHON
W3MEHYMBOCTH. BapuanmonHslii psg W BapuallMoHHass KpuBad. Hopma peaknuun
npu3Haka. KoaudecTBEHHbIE M KAaueCTBEHHBbIE IPU3HAKM W KX HOpMa pEakLHUU.
CgoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.
HacnencrBenHast, wiy reHOTUIINYECKas M3MEHYUBOCTh. KoMOMHaTHBHAS
M3MEHUYUBOCTh. Mel03 U M0JI0OBOI Mpoliecc — 0CHOBAa KOMOMHATUBHON M3MEHUYMBOCTH.
MyTranuoHHast ©3MeHYMBOCTb. Kiaccugukaiys MyTanuii: reHHble, XpOMOCOMHBIE,
reHoMHbIe. YacToTa u npuyrHbl MyTaluii. MyTtarensble (pakTopsl. 3aKOH
TOMOJIOTUYECKUX PAZOB B HACJIEICTBEHHONW N3MEHYMBOCTH
H. 1. BaBuiosa
[IpakTHueckoe 3aHsTHE
Ne 7 Pemenue 3a1a4 Ha ONPEEIIEHNE BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX
MIPU3HAKOB IIPH PA3JINYHBIX TUIAX B3aUMOJEHCTBHS T€HOB, COCTABIICHHE
TeHOTUIIMYECKUX CXEM CKPEIIMBAHMSI
Tewma 5.4. Coneprxanne y4eOHOT0o MaTepuasa

I'eneTuka yenoBeka

I'eneTnka yemoBeka. KapI/IOTI/Il'I yenoBeka. OCHOBHEIC MCTOABI TCHCTHUKHN YCJIOBCKA:
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TeHEAJIOTHICCKHUI, OITM3HETIOBBIN, IMTOTCHETUIECKHII, OMOXUMUYECKHI, MOJICKYIISIPHO-
reHetndeckuii. COBpeMEHHOE ONPEeIeSICHUE TeHOTHUIIA: TTIOJTHOT€HOMHOE
CEKBEHHPOBaHUE, TEHOTUITUPOBAHUE, B TOM yucie ¢ nomoulsto [1LP-ananu3a.
HacnencrBennsle 3a00JieBaHUs YeJIOBEKA: TeHHbIC 00JI3HHU, OOJIC3HU C HACIEACTBCHHOM
MIPEIPaCIIONOKEHHOCTHIO, XpPOMOCOMHBIE 0051e3HN. COMaTHYECKUE U TeHEPATUBHBIC
mytanuu. CTBONOBBIE KieTKH. [IpuHIHIBI 3M10pOoBOro 00pa3a )KU3HHU, TUATHOCTHKH,
npoUIAKTUKY U JICUCHHSI T HETUYECKUX 0oJie3He. MeTuKo-TeHeTHIeCcKoe
KOHCYJbTUPOBAHKE. 3HAYEHUE MEAUIIMHCKON T€HETUKHU B IPEAOTBPALLIEHUH U JICUEHUU
TeHEeTHYECKUX 3a00JIeBaHUI YeI0BEKa

HpaKTI/I‘leCKOC 3aHATUC

Ne 8 «CocTtaBnieHue 1 aHaiau3 poAOCIOBHBIX YEJIOBEKa»

Pa3znes 6. DBoaronmuoHHAsE OHOJIOTHS

Tema 6.1.
DBOJIIOIIMOHHAS TEOPUS
U €€ MECTO
B OHoIOTHHU

Coneprkanne y4eOHOro Marepuasia

IIpennocslIku BO3ZHUKHOBEHUS BOJIIOLMOHHON TEOPHH. OBOJIIOLMOHHAS TEOpUA U €€
MecTO B Onosioruu. BnusiHue 3BOIOLIMOHHON TE€OPUM Ha pa3BUTHE OUMOJIOTUU U APYTUX
Hayk. CBuzerenscrBa HBoionuu. llameoHTONnornueckue: MoOCIENOBAaTENBHOCTh
MOSIBJICHUSI BHMJIOB B  NAJIEOHTOJIOTMYECKOM JIETONHUCH, IEPEXOJHbIE  (POPMBIL.
buoreorpaguyeckue: cxoactBo M pasnuuue (ayH u (iaop MaTEpUKOB M OCTPOBOB.
OMOpHOIOrHYecKHe: CXOACTBA U PA3INYUs SMOPHOHOB pPa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTUYHBIE, pPYyAHMEHTapHbIE
OpraHbl,  araBU3Mbl.  MOJEKyIIpHO-OMOXUMHYECKHE:  CXOJACTBO  MEXaHU3MOB
HACJIe/ICTBEHHOCTH U OCHOBHBIX METa0OINYECKUX MyTeH Y BCEX KUBBIX OPraHU3MOB.
OpomonnonHas teopus Y. Jlapsuna. [Ipennocsuiky BO3HUKHOBEHUS JAPBUHU3MA.
JIBIDKYIIME CHITBI 3BOJIIOLIMU BUIOB 110 J{apBUHY (M30BITOYHOE pa3MHOXKEHUE TIPU
OrPaHUYEHHOCTH PECYPCOB, HEONPEIENEHHAs U3MEHYMBOCTh, OOpb0a 3a
CYIIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

Tema 6.2.
MukposBonronus

Conepkanue ya4eOHOro MaTepHania

Cunrernueckast Teopust »Bomonud  (CTD) u  e€ OCHOBHBIE TMOJOXKEHUS.

OK-01, OK-
02, OK-04
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MukposBontonusa. [Tonmynsaius Kak eIMHULIA BUIA U SBOJIIOLUU.
JBuxymue cuibl (PakTOphI)IBOMIOLMM BUIOB B mpupoae. MyTalmoHHBIN mpolece u
KOMOMHATHBHASI H3MEHYMUBOCTh. [lOMynsiinoHHbIe BOJMHBI U Japeiid reHos. M3omsius u
murparnus. EcrecTBeHHBI 0TOOp — Hampapistomuid ¢GakTop dBoaonun. Dopmbl
€CTeCTBEHHOTO 0TOOpa. [IprcrocobIeHHOCTh OPraHM3MOB KaK pe3yibTaT JBOJIOLUH.
[Ipumepsl mpucnocoOyieHuid y opranu3smMoB. Apomopdo3bl U uaHOaAanTanuu. Bung u
BunooOpasoBanue. Kputepun Buma. OcHOBHbIE  (GOpPMBI  BHA00OPa30BaHUS:
reorpaduyeckoe, YKOJIOrHIeCKoe
Tema 6.3. Coneprxkanue yueOHOro Marepuasia
MaxkposBonorus Maxposomorusi. opMbl SBONIONKH: (QuIIeTHYECKas, TUBEPreHTHas, KOHBEPIeHTHas,

napauienpHas. HeoOpatuMocTs 3BONIOIMN

IIpakTnueckoe 3anatue (Ha BEIOOP MPENojaBaTesi)

Ne 9 «CpaBHenue BUJI0B 10 MOP(OIOTHUECKOMY KPUTEPUIOY»

Pa3nes 7. Bo3HuKkHOBeHMe M pa3BUTHE KU3HHU Ha 3eMiie

Tema 7.1.
3apoxaeHue
" Pa3BUTHC ) XKU3HU

Coneprkanne y4eOHOro MaTtepuasia

JloHay4yHBI€ IPEACTABICHUSA O 3apOKICHUN KU3HU. HaydHble rUnoTe3b BOSHUKHOBEHUS
KU3HM Ha 3emiie: a0MOTeHe3 W TMaHCIepMHUsS. XUMUYECKasl dBOJIONUs. AOHOTEHHBIN
CHUHTE3  OpraHMYECKMX  BELIECTB W3  HEOPraHMYECKHX.  OKCIEPUMEHTAJIBHOE
MOATBEP)K/IEHNE XHUMHUYECKOW sBomonuu. HavanpHble dTanmbsl  OMOJIOrHYECKON
sBomoruu. l'unoresa PHK- wmupa. ®dopmupoBanume MeMOpaHHBIX CTPYKTYp H
BO3HUMKHOBEHHE MPOTOKIETKU. IlepBble KieTkM M ux 3Boionusa. PopMupoBaHUE
OCHOBHBIX I'PYIIII JKMUBBIX OPTaHU3MOB.

Paseutne xu3Hm Ha 3emsie mo spam u nepuojam. Karapxeil. Apxeickas u
npoTtepo3oiickas dpbl. [laneo3olickast spa u e€ mepuoapl: KeMOPUNCKHA, OPIOBUKCKHUH,
CUWIYPUMCKHI, JEBOHCKMW, KaMEHHOYIOJIbHBIM, IMepMCKHil. Me3o3olickas spa u eé
NIEPUOJBl: TPUACOBBIM, IOPCKMM, MenoBoW. KaitHo3olickas 3pa M €€ nepuoabl:
MAJICOT€HOBBIN, HEOT€HOBBIN, aHTPOMOT€HOBBIN.

Tema 7.2.

Copep:xanne yueOHOTo MaTepuana

OK-01, OK-
02, OK-04
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Cucrema OpraHm4ecKkoro
mupa. [Ipoucxoxenue
YeJI0BeKa — aHTPOIIOTeHE3

Cucrema  OpraHMuYeckoro Mupa Kak  OTpaxeHue dBomounu.  OCHOBHbIE
CHCTEeMaTHYECKHE TPYIIbl OPraHU3MOB. XapaKTePHCTHKA KIMMaTa U T'eOJIOTHYECKHX
nporieccoB. OCHOBHBIE ATalbl 3BOJIOINUM PACTUTEIBHOTO M JKUBOTHOTO MUpA.
Apomop¢o3bl y pacTeHuil M KHUBOTHBIX. llosiBIeHHWe, paciBeT W BBIMHpPAHHE TPYIII
JKHUBBIX OPraHu3MOB.

OBosroLMsl  YeloBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuThe NpeacTaBICHUH O
MIPOUCXOXKACHUU YeToBeKa. MeToabl u3ydeHnus antpornorene3a. CXo[CTBa U pa3iddus
YeJI0BEeKa M JKMBOTHBIX. CHUCTeMaTHuUeCKoe IOJOXKEHHE 4YeJoBeKa. J[BHXKyIHMe CHIIBI
(paxropsr) anTpomnoreHesa. HacnencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH OTOOD.
OOu1ecTBeHHBIN 00pa3 *KHU3HHU, U3TOTOBJICHUE OPYJHM TPY/a, MBIIIJICHHUE, peYb

Tema 7.3.
OCHOBHBIE CTaJIUX 3BOJIOLIHA
yeJloBeKa

Coneprkanue y4eOHOro Marepuasia

OCHOBHBIE CTaMM U BETBU 3BOJIIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBeK yMelblil,
Yenoek  npamoxonsauui, YenoBek — HeaHAepTalnbCKuii, YenoBek  pa3yMHBIM
COBpPEMEHHOro Tumna. Haxoaku uckomnaemMplx OCTAaHKOB, BpeMs CYILIECTBOBAaHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOI'O MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoeueckue packl. OCHOBHBIE OOJIbIINE pachl: €BpoNeonIHast (eBpa3uiickas), Herpo-
aBcTpajouHas (dKBaTopuaibHas), MOHTOJIOMAHAS (a3MaTCKO-aMepHKaHCKasi). UepTol
MPUCIIOCOOJIEHHOCTH TpeACTaBUTENCH YeTOBEUECKUX Pac K YCIOBHUSAM CYIECTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpuruka pacuzma

ITpakTHyeckoe 3aHsTHE (Ha BBIOOP MPenoaaBaTelis)

Ne 10
«IIpucrocobneHHOCTh ~ 4YeJIoBEeKa K  pa3HbIM  YCJIOBUSAM  cpelbl.  BnusiHue
reorpaduyeckoil cpeibl Ha MOPQOJIOTHIO U HU3HOJIOTHIO YETOBEKa»

Pazpnen 8. OpranusMsl M OKpykawuias cpeaa

Tema 8.1.
OKoJorus
Kak Hayka. Cpe/bl JKU3HH.
Dkonoruueckue GpakTopsl

Copepxanne yueOHOT0 MaTepuana

OKoNOTHsI KaK HayKa. 3aJadd H pa3felibl dKOJOTHH. MeTOIbl HKOJIOTHYECKUX
UCCIIEIOBAaHUM. DKOJIOTHYECKOE MHMPOBO33PEHHE COBPEMEHHOro uenoBeka. Cpenbl
oOuTaHUs OpPTaHU3MOB: BOJIHAS, Ha3eMHO-BO3/IyIIIHAS, MOYBEHHAS,
BHYTpHOpraHU3MeHHas. OJkosiorndyeckue (akropbl. Kiaccudukanus sKOIOTHYECKHX
(dakTopoB: abMOTHYECKHEe, OMOTHUYECKNE W aHTPONOTeHHbIe. [leficTBHEe HKOIIOTHYECKUX

OK-01, OK-
02, OK-04,
OK-07
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(akTOpOB Ha OpPraHM3MbL.AOMOTHUYECKHE (AKTOPBI: CBET, TEMIIEPATypa, BIIAXKHOCTD.
®otonepuoansm. Ilpucnocobnenns opraHu3MoB K JEHCTBUIO aOMOTHYECKUX (aKTOPOB.
buonornueckue putmel. buotnueckue paxTopsl. Buabl OMOTHUECKUX B3aMMOACHCTBUI:
KOHKYPEHLUS, XUILHAYECTBO. [TapasuTusm, MYTYyaJIH3M, KOMMEHCAIIN3M
(KBapTUPAHCTBO, HAXJICOHNYECTBO), AaMEHCAIM3M, HEUTPaIN3M. 3HaUeHNE OMOTHYECKUX
B3aUMOJICHCTBUH IS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX

Tema 8.2.
OKOJIOTUYECKHE
XapaKTEPUCTUKU MOMYJISAIIIT

Coneprxkanue y4eOHOro Marepuasia

DKOJIOTHYECKHE XAPAKTCPUCTHUKU ITOITYJISIIHU. OCHOBHBIEC TIOKa3aTeln MOITYJIAIUH
YUCJICHHOCTD, IJIOTHOCTh, POXKAACMOCTb, CMCPTHOCTDL, IIPUPOCT, MUT'PALUA. I[I/IHaMI/IKa
YUCJIICHHOCTHU NOIYJISIIUNA U eé peryisinus

[IpakTHueckoe 3aHsATHE

No 11 «lTomcu€r noTHOCTH NOMyYNSIUI Pa3HbIX BUIOB PACTEHUN»

Paznea 9. Coo01iecTBa U 3K0J0rH4ecCKHue CHCTEMbBI

Tema 9.1.
Coob1iecTBa OpraHu3MoB,
IKOCUCTEMBI

Coneprxkanue y4eOHOro Marepuasia

CoobmiecTBO  opraHuzMoB — OuoneHo3. CTpykTypsl OHOIIEHO3a:  BUOBad,
MIPOCTPAHCTBEHHAs, Tpoduueckas (nuuienas). Bunpi-nomuHanTsl. CBA31 B OMOLIEHO3E.
Okonornyeckue cucremsl (9Kocuctemsl). IloHsTHe 00 3KOCHMCTEME M OHOTEOLIEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI 9KOCHCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrHMM B 3Kocucteme. Tpoduueckue (HHILEBBIE)
ypoBHH 3KocucTeMbl. [IumieBbie menmu W ceTd. OCHOBHBIE TOKA3aTelH IKOCHUCTEMBI:
Oouomacca, MPOAYKLHUA. OKOJOTHYECKHWE MHUPAMMJIbL: MPOAYKIHUH, YHCICHHOCTH,
O6uomaccel. CBoWCTBa SKOCHUCTEM: YCTOMUHMBOCTb, CAMOpPETyJslLUs, pa3BUTHE.
Cyxkueccus

Tema 9.2.
[IpupoiHbIE 5KOCUCTEMBI

Conepkanue ya4eOHOro MaTepuana

[IpupoaHbie 5KOCHUCTEMBI. DKOCHUCTEMBI peK U 03Ep. DKOCHUCTeMa XBOWHOTO WU
IMAPOKOJIUCTBEHHOT'O Jieca. AHTpOHOFeHHI)Ie OKOCUCTEMBI. AFpOC)KOCPICTCMBI.
YpboskocucteMbl. buonorndyeckoe U XO3SHUCTBEHHOE 3HAUYEHHE arpodKOCHCTEM U
ypboskocucreM. bropaznooOpasue kak pakTop ycrorunBocTH 3K0ocucTeM. CoXpaHEeHHE
OHMOJIOTUYECKOT0 pa3HooOpasust Ha 3emiie

OK-01, OK-
02, OK-04,
OK-07
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Tema 9.3.
buocdepa —
rio0aiabHas

9KOCHCTEMA 3eMIIn

Cojnepkanue y4eOHOro MaTepHuania

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa Onochepsl.
XKusoe BemectBo u ero (ynkmun. OcobOeHHoctn Ouocdepsl Kak r100aIbHOMN
IKOCHUCTEMBI. J[MHAMHUYECKOe paBHOBECHE U 0OpaTHast CBsI3b B Onocepe. KpyroBopotsr
BEIIECTB M OMOTCOXMMHUYECKHE ITMKJIBI 3JIEMEHTOB (yriepona, a3oTa). 30HAIbHOCTH
6uocepsl. OCHOBHBIE OMOMBI CYIITH

Tema 9.4.
BrusiHue aHTpOTIOTeHHBIX
dakTopoB Ha Ouochepy

IIpodeccuonanibHO-0OpHEHTHPOBAHHOE CO/Iep:KaHNe (Coep:KaHNe PUKJIATHOTO
MO/1YJIfA)

UYenoeuectTBO B Oumocepe 3emnu. AHTpONOreHHbIE HU3MEHEHUs B Ouocdepe.
I'moGaneHbIe 3K0N0THYecKHe TpoOiaeMbl. CocylecTBOBaHHE MPUPOBI U YEITOBEYECTBA.
Coxpanenne Ouopa3HooOpa3uss Kak OCHOBa ycroilumBocTu Ouochepsl. OcHoBa
pallMOHAIBHOTO  YIpaBJEHUS MNPUPOJHBIMH pecypcaMH M HUX HCIOJb30BaHUE.
JlocTuxkenust OMOJIOTUU M OXpaHa MPUPOIBI

[IpakTrueckoe 3aHsTHE

Ne 12
«[Ipodunaktrka npodeccuoHaNbHBIX 3a00JI€BaHUI»

Tema 9.5.
Bimsgane conmansHO-
HKOJIOTHYECKUX (PaKTOPOB HA
3J10pPOBbE YEIIOBEKA

IIpodeccnonaibHO OpHEHTHPOBAHHOE COAEP:KAHME (COAEpP:KAHME NPHUKJIATHOIO
MO/1YJIfA)

310poBbe U €ro cocrapisatonie. GakTopsl, MOJOKUTENBHO U OTPULIATENBHO BIUSIOIINE
Ha opraHu3M yenoBeka. [IpoGiemMa TeXHOTeHHBIX BO3JCHCTBHII Ha 3J0pOBbE YEIOBEKA
(27eKTpOMarHuTHbIE 1MOJIsA, OBITOBas XMMHSA, M30BITOUHBIE IIYMbI, paguanus U T.IL.).
AnanTanus opraHum3Ma uesioBeka K QakTopaM oOKpyxaromie cpeasl. [IpuHImmsI
¢dopmupoBaHus 370poBbecOeperatomero mosefeHusa. dusznyeckas aKTUBHOCTh H
3J0POBKE. BbrnoxnmMmueckue acrekThl paliOHaJIbHOI'O0 MM TAaHUA

JlaGopaTopHbIe 3aHATHUS

No 3 «YMcTBeHHAst pabOTOCTIOCOOHOCTHY
i «Brousaue abuotmdeckux (HakKTOpOoB Ha dYenoBeKa» (B KadyecTBE TPHUITEPOB,
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CHIDKAIOIIUX  PabOTOCIIOCOOHOCTb,  WCHOJB30BATh  YCIOBHS  OCYLICCTBICHHS
npodeccroHabHOM IEeATENBHOCTH: IIIyM, TeMIepaTypa, Guznyeckas Harpys3Ka u T.11.)

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOT UM

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

Tema 10.1.
Cenexuus
KaK HayKa U MPOIeCcC

Copep:xanue yueOHOro MaTepuana

Cenekius Kak HayKa U MpoIecC. 3apOKICHUE CEIEKIMU U JoMecTukanus. Yuyenue H.
M. BaBunoBa 0 IEHTpax MHOT00Opa3Ws M TMPOMCXOXKICHUS KYJIBTYPHBIX PaCTCHH.
LleHTpBl IPOUCXOXKIECHUS TOMAIIHUX )KUBOTHBIX. CopT, mopoa, mramMm. COBpeMEHHbIE

METO/IbI CEJIEKIIUU. MaccoBblit
U MHJIMBUAYAJIBHBIH OTOOPHI B CENEKIMU PACTEHUH M KUBOTHBIX. OlLieHKa 3KCTephbepa.
bnuskoponcTtBeHHoe ckpemuBaHue — HHOpuauHr. Yucras nuHusa. CkpeliyrBaHue

YUCTBIX JIMHUHA. ['etepos3uc, mnu rubpuanas cwia. HepoicTBeHHOE CKpeluBaHHE —
ayropuaunr. OtnanénHas ruOpunu3amus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
[OJIy4YeHUE  MOJMIUIONAOB. JIOCTMXKEHUs  CENEKIUM PAcTeHUH, KUBOTHBIX U
MHKPOOPTraHU3MOB

Tema 10.2.
OCHOBBI OMOTEXHOJIOTHHA

buorexHonorust kak orpacip Npou3BojAcTBa. ['eHHas MHXKEHepHus. DTambl CO3JaHUS
pexomOunantHOM JIHK wu TpaHcreHHsix opranuzmoB. KierouHas uHXeHepus.
Knerounsle KkynbTypbl. MUKpOKIOHAIbHOE pa3MHOXKEHHE pacTeHuil. KionupoBanue
BBICOKOIIPOJYKTUBHBIX ~ CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE U
stryeckue mpobsaemsl. 'MO — reHeTnyecku MOIU(GHUIIMPOBAHHBIE OPTaHU3MbI

Tema 10.3.
buorexnonornu
B )KM3HHU U npodeccuu

IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAepPKAHME (COAEpP:KAHWE NPHUKJIATHOIO
MOYJIs1)

OcHOBHbIE HAMpaBICHUS COBPEMEHHOW OHOTEXHOJOTHMH B MpodeccroHAIbHON
IEATEIHPHOCTH 4YesoBeka. Meroasl O0norexHoorun. OOBEeKTH OMOTEXHOJIOTHA. JTHKA
OMOTEXHOJIOTHUECKUX M TEHEeTUYECKHX JKcrepuMeHToB. [IpaBuia momcka u aHammsa
OMOIKOIOrHYECKOM uH(popMauu
W3 pPa3IMYHBIX MCTOYHUKOB (Hay4yHas W YydeOHO-HAy4Has JHTepaTrypa, CpelacTBa
MaccoBoi nHpopmaluu, cetb HTEpHET U ipyrue)
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HpaKTI/I‘-IeCKOC 3aHATUC

Ne 13 Keiicel Ha aHanmu3 uWHPOPMALKMKM O HAYYHBIX JOCTHXKEHHUAX B 00JacTu
TFeHETUYECKUX TEXHOJIOTHI, KIIETOUHOM MHKEHEPUH, MUILEBbIX OMOTEXHOJIOTHI.

No 14 3amura keiica: mpencTaBlIeHUE PE3YJIbTATOB PEIICHUS] KEHCOB (BBICTYIUICHHE C
MIPE3CHTAINECH )

Pazgen 11. Peurenne KeiicoB B 00,1aCTH OMOTEXHOJIOTHA

Tema 11.1.1. buorexuonoruu
B IMPOMBIIIJIEHHOCTH

IIpodeccuonaibHO OPHEHTHPOBAHHOE cojJepkaHue (coaep:KaHUe TPHKJIATHOIO
MO/1YJIfA)

Pa3BuTHe npoMbIIIeHHONW OMOTEXHOJIOTHI U €€ IPUMEHEHHE B KU3HU YeIIOBEKa, TOUCK
U aHaau3 MH(OpMalMM W3 pa3IMYHbIX MCTOYHHUKOB (HaydyHas M y4yeOHO-HayuHas
JTUTepaTypa, CpeAcTBa MaccoBoil nHpopmanuu, cetb IHTepHET U npyrue)

[IpakTueckue 3aHsATUs

Ne 15 Keiicbl Ha aHanu3 MH(GOPMAIIUK O Pa3BUTUU IIPOMBILIIEHHON OMOTEXHOIOTUH (110
MUHU-TpYIIIaM).

Ne 16 3ammuTa kelica: mpeacTaBiIeHUE PE3yIbTATOB PELICHUsS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAINECH )

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

IIpome:xyTouHas
arrecTauus 1o AUCHUILIMHE

(muddepeHpOBaHHBIN 3a4eT)

Bcero:

32
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3.MeToauyeckue yKa3aHusl 10 NMPOBeIeHUI0 MPAKTHYECKUX 3aHATHIA/1a00paTOPHBIX
pador

OcHoBormonararomuM TpeOOBaHUEM K pe3ysibTaTaM OCBOCHHS OWOJIOTUM  SIBISIETCS
c(OPMHPOBAHHOCTh Yy 00YUYAIOUIMXCS YMEHHUH HCCIIEI0BATh OMOJIOTHYECKHE OOBEKTHI, IPOIECCH
U SIBJICHUS, B YaCTHOCTH: BBIABIISITH NPUYMHHO-CICICTBEHHBIE CBA3U MEXKAY HUCCIEAYEMbIMU
OMOJOTUYECKUMH OOBEKTAMH, MPOIECCAMH U SBICHUSMH; JI€1aTh BBIBOJABI M TPOTHO3BI Ha
OCHOBaHMM  TOJIYYEHHBIX  pE3yJbTaTOB;  BBIABUIaTh  TUIOTE3bl,  NIPOBEPATh  HUX
OKCIEPUMEHTAIBHBIMA ~ CPEICTBAMH, (OPMYIHUPYS LElIb HCCICNOBaHMSA, aHAIU3UPOBATH
MOJIyYEHHBIE PE3YJIbTAThl U J€1AaTh BBIBOJIBI.

[IpakTueckue 3aHATUSA 3AKIIOYAIOTCA B BBINOJIHEHUHM CTYAEHTAMH, I0J PYKOBOJICTBOM
mpenojaBaTenisi, KOMIUIEKca Y4YeOHBIX 3aJaHUil HalpaBJICHHBIX Ha YCBOGHHE HAay4YHO-
TEOPETHUUYECKMX OCHOB Y4YEOHOW JUCUUIUIMHBI, TMPUOOPETEHHE TMPAKTUYECKUX HABBIKOB
OBJIAJICHUSI METOJaMU MpPaKTH4YeCKOH paboThl € MPUMEHEHHEM COBPEMEHHBIX CPEICTB
KOMIIBIOTEPHOU TpaduKu, MyJIbTUMEANA, KOMMYHHUKAIIMOHHBIX TeXHOJOTHHA. [IpakTudeckue
3aHATUSA CHOCOOCTBYIOT OoJjiee IIyOOKOMY MOHHUMAaHHIO TEOPETUYECKOTOo Marepuaia y4eOHOTo
Kypca, a TaKXKe pa3BUTHIO, (OPMUPOBAHMIO ¥ CTAHOBJICHUIO pA3JIMYHBIX ypPOBHEH
COCTaBISIONUX MPOPECCHOHATBHON KOMIIETEHTHOCTH CTyIeHTOB. Hapsay ¢ ¢opmupoBanuem
YMEHUW U HaBBIKOB B TMPOIECCE MPAKTUYECKUX 3aHATHNA 00O0OIIAOTCS, CUCTEMATHU3UPYIOTCH,
YIIyONISIFOTCS M KOHKPETU3UPYIOTCSI TEOPETUYECKUE 3HAHUS, BhIpabaThIBaeTCs CIIOCOOHOCTH U
TOTOBHOCTb MCIOJIb30BATh 3TH HABBIKU HA MPAKTUKE, Pa3BUBAIOTCS MHTEIUICKTYAJIbHBIE YMEHUS.

[TpakTrdeckue 3aHATUS IPOBOIATCS B (hOpME MPAKTUYECKUX PadoOT, 1abOpaTOPHBIX paboT
U B popmMe KeicoB Ha aHANN3 WH(POPMAIIHH.

[TpakTHKO-OPHEHTUPOBAHHBIE 3a/laHUs Ha TMPAKTUYECKHX padoTax SBIAIOTCS OJHUM U3
crocoboB mnpodeccuoHanu3auu B AucuuiinHe «buonorus». IlpakTHKO-OpUEHTHPOBAaHHbBIE
3a/laHus BKJIIOYAIOT UH()OPMALIUIO «U3 KU3HW U HApaBIeHbl HAa BBISBICHUE 3HAHUHN CTYJCHTOB
00 OKpyXKarlieM Mupe, GopMUpPOBAHHE MPAKTUYECKUX YMEHUW M HABBIKOB, B TOM YHUCIE C
HCIIOJIb30BaHUEM 3JIEMEHTOB MPO(ECCHOHANBHON AesTeNnbHOCTH. [Ipy BBIMONTHEHHE MPAKTHKO-
OPUEHTHPOBAHHBIX 33JlaHUN CTYJEHTHI HE TOJIBKO PEIIA0T JTUYHOCTHO-3HAUYUMBIE MPOOJIEMBI C
MCIIOJIb30BaHUEM MPEIMETHBIX 3HAHHM, HO U OCBAMBAIOT JIEMEHTHI OOIINX KOMIETEHIIHHA.

JlaGopaTopHbie pabOTHl COCTABISIOT BAKHYIO YacTh y4€OHOTO Mpolecca mo OMOJOTHU U
HamnpaBlieHbl Ha (popMHUpOBaHUE Yy OOYYAIOIIUXCS MPAKTHUECKUX YMEHHUH, B T.4. CIOCOOHOCTEH
YCTAHABJIUBATH CBSI3M MEXIY TEOPETUYECKUMHU TMOJIOKEHUSIMA M IKCIEPUMEHTATBHBIMU
naHHbIMU. KauecTBEHHOE BHITIOTHEHUE JTA0OPATOPHBIX PA0OT TpeOyeT HAIUYHS Yy 00YJArOIINXCs
HE TOJBbKO COOTBETCTBYIOLIUX NMPAKTUYECKHMX HABBIKOB (COOJIIO/IEHNE TEXHUKH 0€30IacHOCTH,
cOOpKa yCTaHOBOK, MPUTOTOBIIEHUE PEAKTUBOB U TIP.), HO ¥ 3HAHUM TEOPETUIECKOT0 MaTepuaa.

Keiic mpencraBisier co0oil omucaHMe HEKOW KOHKPETHOW CHUTyallMd WM —Cilydas,
BKJIIOUAIOUIEr0 B ceds mpobiieMy, TpeOyrouryto peuieHus. Kak mpaBuiio, CTpoUTCS Ha peaibHbIX
¢akrax. Ero ornmuunrenbHas 0COOEHHOCTh — OMUCaHue MPOOJIEMHON CUTYyallMi Ha OCHOBE (DAKTOB U3
peasibHOM km3HM. Kelic — 3TO He NPOCTO TMpaBAMBOE ONHUCAHUWE COOBITHH, a EJAMHBII
MH(GOPMAIIMOHHBIM KOMIUIEKC, MO3BOJISIIOIINNA MOHATh CUTyaluio. TakuM oOpa3oMm, peluTh Keuc —
3HAQYNT MPOBECTH AHAIN3 MpeaIaraeMoil CUTyallud WX ciaydas ¥ HaWTH HauOoJee parMoHaIbHOE
perieHre npoOIeMbl.

Crnenm¢uka uCTIoNb30BaHNS KEHC-METO/1a He 3aKITI0UAeTCs B CIEAYIOIEM:
- 00y4eHre B MaJIbIX Tpymmax (4 — 5 4enoBeK);
- TIepe KaXIOU IPYIIION CTABUTCS OJIHA U Ta JK€ 3a/1a4a;
- 3a]1a4a He JOJDKHA UMETh OJJHO3HAYHOTO PEIICHHUS;
- 00s13aTeNIbHOE HATMYUE HH(POPMAIIMOHHOTO MaTepuana;
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- IIp¥ 3TOM UH(pOPMaLUs JOIKHA OBITh TMOO0 N30BITOYHOM, JTMOO HEJOCTATOYHOM;
- 00s13aTeNIbHBIM YCIIOBUEM SIBJISIETCS BBIPA0OTKA pellieHUs] BHYTPH IPYIIbI, a 3aTeM 00IIEeTro
peteHus

3.1. TemaTuka u coiepKaHue MPAKTHYECKUX 3aHATHI/1a00paTOPHBIX padoT

nabopamopuasn paboma 1.

Tema: Ne [  «H3yuenue rxamanumuueckou axmueHocmu ¢epmenmos (Ha npumepe
AMULA3bL UTU KAMALA3bL) »

Conepxanue: benxku. Cocmas u cmpoenue 6eiko8. AMUHOKUCIOMbL — MOHOMEPbL OENKO8.
Hezamenumvle u 3amenumblie AMUHOKUCIOMbL. AMUHOKUCIOMHBII COCMAB. YPOGHU CMPYKMYpbl
0enKo8oU MONeKYIbl (NepeUdHas, 6MOPUYHAS, MPEMUYHAs U YemBepMUYHAs CMPYKMYpa).
Xumuueckue ceoticmea benxos. buonoeuueckue gpynkyuu 6enxkos. Pepmenmeol — OuosocUYeCKUe
kamanuzamopwsl. CmpoeHue epmenma: aKMuHsvll YeHmMp, CYOCMpamuas chneyugpuyHocms.
Kogepmenmui

nabopamopuasn paboma 2.

Tema: Ne 2 «H3yuenue cmpoenusi KiemoK pacmeHutl, JICUBOMHbIX U Oaxmepuil noo
MUKDOCKONOM HA 20MOBbIX MUKPONPENnapamax u ux onucanuey

Copepxanue: [umonocus — wHayka o Kiemke. Kunemounwas meopus — npumep
83aumooeticmaus uoeti u haxmos 8 HayuHom nosHaunuu. Memoost uzyuenus Kiemxu.

Knemxa kax yenocmuas owcueas cucmema. OOwue NpusHaku Kiemok. 3aAMKHYmMas
Hapyxcnas memopana, monexynvl JJHK kax ecenemuueckuti annapam, cucmema cunmesa oeixa.

Tuner knemok: s2ykapuomuueckas u npoxkapuomuueckas. QOcobennocmu cmpoeHus
npoxkapuomuyeckou xnemku. Knemounas cmenxa 6axkmepui. CmpoeHnue 3YKapuomudeckou
knemku. OcHo6Hble OMAUYUS PACMUMENLHOU, HCUBOMHOU U cpubHol kiemku. [losepxHocmHvle
CMpPYKmMypbl KIeMOK— KIeMOYHAs CMEHKd, 2IUKOKamuke, ux @yukyuu. Ilnasmamuueckas
Memobpanua, ee ceoucmaa U QyHKYuu.

Lumonnasma u ee opeanoudwvl. Oonomemobpannvie opeanoudwvt kiemku: IIIC, annapam
Tonvoorcu, auzocomsi. IlonyasmonomHble 0peaHouObl KIeMKU: MUMOXOHOPUU, NIACMUODL.
Ipoucxooicoenue mumoxonopuil u niacmud. Buoer nnacmuo. HemembpaHnuvie opeaHoudbsl
KIemKU. pubocombvl, KIeMOUYHbl YeHmp, YEHMPUOIU, pecHuuKu, oceymuku. DPynxkyuu
0p2aHou008 Knemxku. Brxuouenus.

HAopo — peeynamopuviii yenmp kiemxu. Cmpoenue sdpa: s0epHas 000104Ka,
Kapuoniasma, Xxpomamun, aopviuxo. Xpomocomsl. Tpancnopm eeujecms 8 Kiemxe,,

Ilpakmuueckoe 3anamue 1.

Tema: «Pewenue 3a0au Ha onpedeneHue nocied08ameibHOCIU HYKI1eomuoo8»

Conepxxanne: Peakyuu mampuunozco cunmesa. Ienemuyeckas ungopmayus u JIHK.
Peanusayua ecenemuueckoii ungopmayuu 6 xiemke. IeHemuueckuil KoO u e20 c80lUCmaa.
Tpanckpunyua — mampuunwiti cunme3 PHK. Tpaucnayus — o6uocunme3 oenka. Omanvl
mpancaayuu. Koouposanue amunoxuciom. Ponv pubocom 6 buocunmese benxa

Ilpakmuueckoe 3anamue?.

Tema: Pewenue 3a0au Ha onpedenenue 8eposmMHOCIU B03HUKHOBEHUS HACIEOCMEEHHbIX
NPUZHAKO8 NPU CYENTEHHOM HACe008AHUU, COCMABIEHUE 2eHOMUNUYECKUX CXeM CKPeUWUBAHUS]
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Conepxkanne: Cyennennoe Hacnedosanue npuznakos. Paboma T. Mopeana no
cyenjieHHOMy Hacieoosanuio 2enos. Hapywenue cyennenus 2eHos @ pesyibmame KpoCCUH208epa.
Xpomocomnas meopusi nacneocmseennocmu. ' enemuueckue Kapmai.

l'enemuxa nona. Xpomocomnoe onpeodenenue noia. Aymocomvl u noiogvlie Xpomocomol.
T'omocamemnvie u cemepocamemmuvie opeanusmuvl. Hacnedoeanue npusnaxos, CYenieHHvlX C
nonom

Ilpakmuueckoe 3auamue 3

Tema: « Cocmagnenue u ananusz pooOOCIOBHbIX YEL08EKAY

Conepxanue: [ enemuxa uenogexa. Kapuomun uenogexa. Ocnoguble Memoovl 2eHemuKu
Ye08eKA: 2eHeanocudeckutl, OIUHEYOBbIU, YUMOSeHeMU4eCKull, OUOXUMUYLECKULL, MOJIEKYIAPHO-
eenemuueckuti. CoeépemenHoe onpeoeienue 2eHOMUnd: HNOIHOSEHOMHOE CeK8EeHUPOBAaHuUe,
eenomunuposanue, 6 mom uucie ¢ nomowpio II[P-ananuza. Hacneocmeennvie zabonesanus
yenogeka: 2eHHvle Oone3Hu, 0OOoNe3HU ¢ HACAeOCMBEHHOU  NpeopacnolOHCEeHHOCMbIO,
xpomocomuvle 6onesnu. Comamuueckue u cenepamuehvie mymayuu. Cmeonoevle KiemKu.
Tpunyuner 300po6o2o 0bpasza dxncusnu, OUACHOCMUKU, NPOOUIAKMUKU U JIeYeHUs. 2eHeMUYeCKUX
bonesneil. Meouxo-eenemuueckoe KOHCYIbmMuposanue. 3HayeHUue MeOUYUHCKOU 2eHemUuKUu 6
npedomepaujenuu 1 1e4eHul 2eHemu4ecKux 3a001e6anuil 4ei08exka

Ilpakmuueckoe 3anamue 4

Tema: Ne 11 «lloocuém niomuocmu NORYIAYULL PA3HBIX 8UO08 PACTEHULL

Conepxanue: Okonocuyeckue xapaxmepucmuxu nonyiayuu. (OcHo8Hble noxkasamenu
NONYAYUU: YUCTEHHOCb, NIOMHOCHb, POHCOAEMOCMb, CMEPMHOCMb, NPUPOCH, MUSPAYU.
Hunamuxa wuciennocmu nonyaayuu u eé pe2ynayus

Ilpakmuueckoe 3anamue paboma 5.

TemaKeiicel Ha aHanu3 WHGOPMALUK O PA3BUTHH MPOMBIIUICHHON OMOTEXHOJIOTUN (IO
MUHH-TPYIIIaM

Conepxanue: Pazsumue Ouomexnonocuti ¢ npumMeHeHuem MexXHUYecKux Ccucmem
(buounsicenepusi, buoungopmamura, OUOHUKA) U UX NPUMEHEHUEe 8 JHCUHU Yel08eKd, NOUCK U
amanus uHGoOpMayuu U3 pasiuUdHbIX UCMOYHUKOS (HAYYHAS U YUeOHO-HAYUHAs aumepamypad,
cpedcmea maccosol ungopmayuu, cemov Unmepnem u opyeue)

Ilpakmuueckoe 3anamue 6.

Tema. 3awuma xeiica: npedcmasnienue pe3yibmamos peueHus Kelcos (8blcmynieHue ¢
npezenmayueti)

Copmepxanne. Pa3BuTre OHOTEXHONOTHMH ¢ TPUMEHEHHEM TEXHHYECKUX CHUCTEM
(buommxeHepusi, OuonHpopMaTHKa, OMOHUKA) U MX MPUMEHEHUE B JKU3HHM YETIOBEKa, MOUCK U
aHaM3 WHQOpPMAIMK M3 Pa3IMYHBIX HMCTOYHUKOB (Hay4yHas W y4eOHO-Hay4dHasl JUTEparTypa,
CpelcTBa MaccoBoi HH(popmaluu, cetb HTepHeT u apyrue)
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4. ®oHA OLEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTPOJIb U OIleHKA Pe3yIhbTaTOB OCBOCHHUS 00Ie00pa30BaTEIIHHON JUCITUTIIMHBI

pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHUE OOIIMX
KOMIIETEHIIMH 0 pa3/ieiaM U TeMaM COJepKaHHs yaueOHOro MaTepuara.

OK O01. BsiOupath crocoOsb
peleHus 3aja4
npodeCcCuOHATBLHON
JESTEIIbHOCTH MPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Temrr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-0/c', 9.511-0/c, 10.1,
10.2, 10.311-0/c, 11.1TT-0/c

O6cyxenue o Bonpocam
JEKLIUU

Pa3pabotka rioccapus
3arnojaHEeHUe  CPaBHUTEIBHBIX
TadJIHIL

TectupoBanue

YcTHbIN onpoc

JIMKTaHT Ha MCHOJIb30BaHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBinenue  pe3ysinbTaTOB
MPAKTUYECKUX padoT
KoHTponbHbIe paboThl

3amuTa TBOPUYECKHUX padoT

3amuTa WHIMBUIYaTbHBIX
MIPOCKTOB
Bremoaaenmne 3aJaHIH

HpOMe)KYTOqHOﬁ aTTeCTallun

OK 02. UcnonwzoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemas JUCKyCCHs IO

COBpPEMEHHBIE cpeacrea | 4,1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEeKIHH

TIOUCKa, aHanmM3a | 71.73 81, 8.2, 9.1-9.3, | Paspaborka MeHTaNbHOM

wnpopvatu, | A0k 9SThole, 10 gl e sarra

" MH(pOPMaIMOHHbIE 10.2,10.311-0/c, 11.11I-0/c 1a00paTOpHBIX paboOT

TEXHOJIOTUM JUIS BBITTOIHEHHS [IpencraBieHne pe3ynbTaTOB

3a1a4 npodeccuoHaIbHON IPAaKTUYECKUX paboT

JeSITeTbHOCTH [IpencraBieHne yCTHBIX
COOOLIEHUH C Mpe3eHTaluel,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
npernoJiaBaTeseM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx1eHHNE IO BOIPOCAM

B3aUMO/ICHCTBOBATh U | 43,51-54,6.1-6.3,7.1-7.3, | AeKuuu

pabotath B
KOMaH/Ie

KOJUICKTUBE H

8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

[IpencraBieHue pe3ynbTaToOB
MPAKTUYECKHUX paboT

3amra TBOpUYECKUX padoT
3amuTa WH/INBUATYaTbHBIX
IIPOEKTOB

1
[IpodeccronabHO OPUEHTUPOBAHHOE COJEpKaHUE(COoepKaHNE TPUKIIATHOTO MOTYJIs)
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OK 07. CopetictBoBath | Temsl 1.1, 2.1 -2.3, 3.1- 3.3, | O6cyxaeHue Mo Bonpocam

COXpaHEHHIO OKpyXarwmen | 41-4.3, 5.1-5.4, 6.1-6.3, | JeKuuu
Cpellbl, pecypcocOepexeHuo, | 71.7.3. 8.1 82 9.1-9.3. | Paspaborka rnoccapust

MPUMCHSITh BHAHHSA | g 4y /e, 9.5M-ofc, 10.1, 3amoNHeHHEe  CPaBHUTEIBHBIX

00 W3MEHEHU U KJIMMara, Ta0JIMIL

HPUHIAITBI OepexIIUBOrO 10.2,10.311-0/c, 11.11I-0/c TectupoBaHue

Mpou3BOACTBA,  3(PPEeKTUBHO YcTHBI# onpoc

JICUCTBOBATH JIMKTaHT Ha WCIOJb30BaHUE

B UPE3BBIYANHBIX CUTYAIIHIX apryMEHTOB, OHMOJIOTHUYECKON
TEPMHUHOJIOTHH U CUMBOJIMKH
NunuBunyansHas

camocTosiTelbHas paboTa
IIpencraBienue  pe3ynbTaToB
NPaKTUYECKUX paboT
KontposnbHble paboTbl

3aiuTa TBOPUYECKUX padoT
3amura VMHIVBUAYaJIbHbBIX
IIPOEKTOB

Brinmonnenue 3aganui
IIPOMEKYTOYHOM aTTECTalluN

4.2. KOHTPOJIbHO-U3MePHUTEIbHbIe MATEPHAJIBI BKJIIOYAIOT:

KoHTpo:nb 3HaHMi 00y4aromuxcsi BKIOYaeT:
Texymmii KOHTPOJb B (popMe YCTHOTO OIpoca Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHSATHUSX,
TECTUPOBAHUS, SKCIEPTHOTO HAOJIIOJCHUS 32 BBIIOJHEHHWEM IPAKTHYECKHX pPabdOT M OIEHKa
pe3yJbTaTOB WX BBINOJIHEHUS, SKCIEPTHOTO HAOIIOACHUS 3a BBIIOJHEHHEM JIabOpaTOPHBIX
paboT 1 OlleHKa Pe3yJbTAaTOB MX BBIOJIHEHMS, OIIEHKA KEHCOB Ha MMOVMCK U aHaJIN3 HH(pOpMaIu.
[Tpomexxyrounyto artectaiuio B QGopme auddepeHInpoBaHHOIO 3adyeTa B BHJE HMTOTOBOM
KOHTPOJIbHOM paboTHI.

KoHTpoJibHO-U3MepuTeIbHbIe MATEPHUAJIbI BKJIIOYAKOT:
4.2.1 OueHo4YHbIE CPEACTBA TEKYLIEr0 KOHTPOJIsSI 10 Aucuuiinue «bnosorus»

Texymuii KOHTpOJb NPOBOJATCA BO BpeMs ayIUTOPHBIX 3aHATUNH MO OWOJIIOTMU B
COOTBETCTBUU C YU€OHBIM IIJIAHOM U paboueil mporpaMMbl IO BCEM pa3jiesiaM MporpamMMmBbl.
IIpumepHbIe BONpOCHI AJsl YCTHOTO onpoca 1o teme 1.2 CtpykTypHO-(pyHKITHOHATIBHAS
OopraHu3anus KIeToK
Uro sBiasieTCs CTPYKTYPHO-(YHKIIMOHATIBHOM €IMHUIIEH BCETO KUBOTO?
UYro sABIISIETCS TTIaBHBIM OTJIMYMEM ITPOKAPUOTUYECKON KIIETKH OT SYKapHUOTHYECKON?
Ha3oBute otnmumne opraHon10B OT BKIIFOUEHUH.
Kakue mapcTBa )KMBOrO OTHOCSITCS K DyKapruoTaM?
[lepeuncanre HeMeMOpaHHBIE OPTaHOUIBI.
Kak Ha3pIBaeTcst OpraHou/, OTBEYarOIUi 3a BBIPA0OTKY SHEPIHH B KJeTke?

Kak Ha3pIBaeTcst OpraHou;I, OTBEYAIOIINH 32 BHYTPUKIETOYHOE MTUIIEBAPCHUE?
[lepeuncnure 0COOEHHOCTH PACTUTENIBHOM KIETKH.

©CoN Ok~ ODNE

[lepeuncanre ocoOeHHOCTH OaKTEPUATBHOMN KIETKH.
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10.  Kakue QyHKIUH B KJIETKE BBITIOIHSIET KJICTOUYHBIA HEHTP?
11. OxapakTepu3yiTe 0COOCHHOCTH CTPOCHHUS BUPYCOB.
12.  Kakyro poss urpaer cnopoodpasoBaHue y 6akrepuii?
13.  Ilepeuucnute OTpULATENBHYIO U MOJOXKUTEIBHYIO POJIb OAKTEPHl U BUPYCOB.

IIpumepHbIe 321aHUSA 10 TPAKTHYECKUM padoTam

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

Conepxxanue: Pemienue 3amad Ha ONpeAeNIeHUE IOCIEI0BATEIbHOCTH HYKJIEOTUIOB, aMUHOKHUCIIOT B
HOPME U B CJIy4ae U3MEHEHMS MTOCIeA0BaTeNbHOCTH HyKieoTuaoB JIHK.

[lenb: HayuuThCs pellaTh 3a7aud Ha OINpPENEIeHHUE MOCIEA0BATEIbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT

B HOPME U B Clly4ae U3MEHEHHUs MOCIe0BaTeNbHOCTH HykineoTu10B JTHK

Xon paboThI:

1. ®parment monekynsl JIHK cocTouT u3 HyKI€OTHAOB, PACIOIIOKEHHBIX B CIEAYIOLICH
MOCJIEI0BATEIbHOCTH TAAALUI'TII'AAATHTI AATTLL Onpenenure COCTaB u
[0CJIEI0BATENbHOCTE AMUHOKHUCIIOT B MOJUIENTUIHON LIETIH, 3aKOJUPOBAHHOM B 3TOM y4yacTKe
reHa.

2. @parMeHT MOJIEKYJIBI OelTka MHOTTIOONHA COJIEPKUT aMHUHOKHUCIIOTHI, PAcliOJIOKEHHBIE B
CIEYIOIIEM NOpSAJKE: BaJMH — ajlaHUH — TJyTaMUHOBAas KUCJIOTa — THUPO3UH — CEPUH —
rnyraMuH.  Hanmmmre  crpyktypy  ydactka wmousekyael  JIHK,  xomupyromero oty
MIOCJIEI0BATEIbHOCTh AMUHOKHUCIIOT.

3. IIpu cunapome DaHkOHM (HapylleHHEe 00pa3oBaHMsA KOCTHOH TKaHM) y OOJBHOTIO C
MOUYOI BBIIEISAIOTCS aMUHOKHUCIIOTBI, KOTOPBIM COOTBETCTBYIOT cieayromue tpumuiersl u-PHK:
AVYA, TVYL, AVYI, VOA, VYVI, VAY, T'VY, AVY. Onpegenure, BblIEICHUE KAKUX
aMUHOKHCIIOT C MOYOM XapakTepHO JJisi cuHapoMa DaHkoHu?

4. Monekynsl TPHK, Hecyiiue cOOTBETCTBYIOLIME AaHTHUKOAOHBI, BXOJAT B pHUOOCOMYy B
cienytomeMm Tmopsinke: AAY, VYAV, AN, VYAA. Onpenenute mMociaeaoBaTelIbHOCTh
nykieotuioB JIHK, nPHK 1 aMUHOKHCIIOT B MOJIEKYJIe CHHTE3UPYEMOTO OeKa

S. VYKaXuTe U3MEHEHUS B CTPOEHUU NenTuaa, ecau B kogupyromen nenu JHK (I'TA-T'LT-
AAA-ITT) ryanuH u3 nonoxxeHusi 1 MOMEHSJICS MECTaMH C aZICHUHOM B 8 TTOJIOKEHHH.

6. B oanoii monexyne JJHK nykineotunoB ¢ tumunom T -22%. Omnpenenure mpoLEHTHOE
cozaepxanue Hykiaeotu10B ¢ A, I', [ mo otnensHOCTH B 3T0M Mosekyne JIHK.

7. Kakue m3meHeHuss mpou3oMayT B MOJIeKyJie Oelika, €Clid B KOJUPYIOIIEM €r0 y4acTKe
JHK — AAAAATIIIATATATATAAI'TAA Mexnay 5 u 6 HykiIeoTHJaMu BKIIIOYEH THPO3MH,
Mexnay 9 u 10p — anenun, a mexay 20 u 21 — Tumun?

IIpakTuyeckasi padora no teme 4.2. [lonyJsinusi, coo01MIECTBA, IKOCUCTEMBI

Conep:xanue:

Tpoduueckue nernu u cetu. OCHOBHBIE TOKa3aTeNM YKOCHUCTEMBI. bruomacca W MpOAYKITHSI.
DKONOTUYECKHe MUPAMUJIBI YnceN, OMoMacchl U dHepruu. [IpaBuiio mupaMusl SHEPTHH.
Penrenue IMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3a)1aH1/1171 110 IEPCHOCY BECHIECCTBA N DHCPIrun
B DKOCHCTEMAaX C COCTaBJICHHE TPOPUUIESCKUX LIENel 1 mupamMua OMOMAacChl U YHEPTHH.

Ilens: 3akpenuTh 3HAHWS TO pa3Aely OKOJOTHs, HAYYUThCA pemiaTh MPAKTUKO-
OPUEHTHPOBAHHBIE PACUETHBIE 3aJJaHUs 110 IEPEHOCY BEIIECTBA U IHEPTUU B SKOCUCTEMAX.
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Xon paboThI:
1. Omnpenennre, K KAKUM KaTErOPUSIM OPraHU3MOB 3KOCHCTEMBI OTHOCSATCS CIICIYIOIIHE

OpraHu3Mbl: Ay0, KPOKOJWII, OpE, 3asiil, TPH0-10KAEBUK, JOXKIEBOW YepBb, YTKA, JIOCh, )Kupad, pax,
MSATIIMK, MypaBeil

a) MPOJYLIEHTHI
0) KOHCYMEHTBI
B) peayLEHTHI
2. CocTaBHTh LIEH ITUTAHUS SKOCHCTEMBI OKEaHa U3 MIPUBEICHHBIX OPraHU3MOB!

KPEBETKH, TPECKA, BOJIOPOCIH, TMHI'BHH, CHHUI KHT, INIAHKTOH, KaCaTKa, CeJIb/b, KaJbMap, aKyJa,
OakTepuu, TIOJIEHb, KPWIb (KPEBETKH), Yallku (aJIbOATpOCHl), Oelibie MeBeAH

2. Pemure 3agaun:

A) Onpenenure, KaKyr0 MacCy paCTeHHM COXPAHUT OT MOEIaHUsI TYCEHUIIAMU Tlapa CUHUIL TIPH
BbIKapMIIMBaHuU 4 nTeHIoB. Bec omHOrO nTexna 5 rpamma.

b) Kakas macca pacrenuil HeoOxoauma AJis CyIIECTBOBAHUS JIMChI, MaCCOW 8 KI, U3 KOTOPBIX
70% Boma?

B) Kakas miomans OuolleHO3a MOXET MPOKOPMUTH OJIHY OCOOb IMOCJEAHEr0 3BEHA B IIEMH
MUTaHMS: TIAHKTOH — pbl0da — TroneHb. Cyxas Omomacca mianktoHa ¢ 1mM2 cocrasisger 600 r B
roa. Macca Tronens — 300 kr, u3 kotopbix 60% cocTaBisieT Boja.

I') Onpenenure, CKOJIBKO JIHUC MOXKET TPOKOPMHUTHCS Ha POTSHKEHHUH roja Ha momaau 100000
M2 (mpousBoauTenbHOCTh 1 M2 coctaBinseT 300 r), eciu macca laucsl 12 kr. CkoJibKO 3aiilieB
pu 3TOM OyJeT CheJeHO, €ClIM Macca 3aifia 3 Kr.

1) U3 snementoB coobiecTBa (IMOJNEBKA, 3€PHO 3J7aKOB, (PHIIMH, XOPEK) COCTABHTE MHIICBYIO
[eNb U Ha OCHOBAHUU MpaBUJIa HKOJIOTHMUYECKON MUPaMHIbI OMPEeNIUTe, CKOJIBKO HYKHO 3€pHa,
YTOOBI B JIECY BBIPOC OAMH (PUIMH Maccou 2,5 Kr.

IIpuMepHbIe 3a]aHHUA N0 KeHcaM HA MOUCK U aHAJIN3 HH(POPMaLUU

Keiicel mo Teme 5.1. BHOTEXHOJIOTHH B KH3HH KAaKI0T0

Copepxanue: Kelicel Ha aHanu3 HMHQOpPMAMM O HAy4YHbIX JOCTHXKEHHUSX B 00JacTu
TeHETUYECKUX TEXHOJIOTUH, KIIETOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTHH.

3ananue 1. IlpoananusupyiiTe MHGOPMALMIO O HAyYHBIX JOCTHXKEHHUSIX B 00JacTH
6uotexHonoruil. Paccmorpure cutyauuu. OTBeTH IPEACTaBbTE B BHJIE KEHCOB.

3anaua 1. CyniecTByIOT BIIOJIHE ONpe/eleHHbIe TPeOOBaHUS U YCTIOBUS IS CO3/IaHUS U
pa3BUTHs OMOTEXHOJOTHUECKOro MPOU3BOACTBa JekapcTBeHHbIX cpeactB (JIC). B wactHOCTH,
3TO KacaeTrcsi mpobsieMbl BbIOOpa OMO0OBEKTOB JIJIsl MacIITaOUPOBAaHUSI TPOU3BOJICTBA.

HmeroTcst CyIIeCTBEHHbIE pa3iMyusl MEXAY AUKUM I[ITaMMOM M TMPOMBIIUIEHHBIM
mrammoM. [lltaMmm 00namaeT BMONHE KOHKPETHBIMH CBOMCTBaMH TIPUPOJHOTO XapakTepa, a
IPOM3BOJICTBEHHBIH MpoIlecC UMEET CBOM TpeOoBaHMA K ATOMY mTaMMy. CyIecTBYIOT CIIOCOOBI
BO3/ICHCTBUS HA JUKHIA IITAMM C IIeJTBI0 YIOBIETBOPEHUs TpeOoBaHuil mpon3BoacTaa JIC.

[Tpoananu3upyiite JTaHHYIO CUTYAIMIO C TOYKHU 3PEHUS:

- Ipe/ICTaBIEHUS 0 OMO0OBEKTE U €r0 PYHKIIMSIX;

- COOTBETCTBHS CBOICTB mpojayleHTa TpeboBaHusM mpousBojactBa JIC u mpobiem
0e30MacHOCTH NpH paboTe MPOAYILIEHTAMH;

-IIPUMEHEHUS] KOHKPETHBIX METOJIOB INpeoOpazoBaHMs OMOOOBEKTa JJs JalbHEHIIEro
UCTIOJIB30BaHUS €T0 B CO3JIaHUH HOBBIX IpoaymeHTos JIC.

28



DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ V‘-IPE)}(}:[EHVIE BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucm 29

3agaya 2. Kak M3BECTHO, IPU UCIOJIB30BAHUU KJICTOYHONW WH)KCHEPUM IIPU CO3JaHUU
HOBBIX IPOJAYLIEHTOB IIHPOKO IPUMEHSIOT METOAMUKY HPOTO-IUIACTUPOBAHMS (IIOJIyYEHUs
IPOTOILIACTOB) KaK IPOLECC KOHCTPYKIUHM TMOPUIHBIX CTPYKTYP.

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

- CXeMy IOJIyYEHHsI TPOTOIIIACTOB U THOPUIHBIX CTPYKTYD;

- YCJIOBUS COXPAHEHHUs IIPOTOILIACTOB;

- KOHEUHBIE 1IeJTH, JOCTUTAEMbI€ C TOMOIIBIO TPOAYKTOB THOPUIHON TPUPOJIBI.

3agaya 3. B coBpemenHo# OworexHonoruu mnpu co3ganuu JIC ocoboe mecto
OTBOJMTCS T€HHOW WH)KEHEPUHU, CYThb TEXHOJIOTMM KOTOPOH 3aKIKYAcTCs B HCKYCCTBEHHOM
coeMHeHUU oTAenbHbIX ¢parmenToB JIHK in vitro ¢ mnocieayromuM —BBeACHHEM
n3zonupoBaHHoi JIHK B XUByIO KJIETKYy € LENbI0 NOJYy4YeHUS PEKOMOMHAHTHBIX OenkoB. Jlis
OCYILECTBJICHUSI 3TOr0 HEOOXOAMMBI ONpEAEICHHbIE YCIOBMS, HAJIWYME TPAHCIOPTHOIO
yerpoiictBa ans BHecenus JIHK B kierky mponyleHTta, HMCIONb30BaHUE (EPMEHTOB IS
BKJIIOUEHUSI HOBOTO IeHa. ['eHHas WMH)KEHEpUs OINEpUPYET TaKUMHU IOHATHSAMHU, KaK BEKTOP,
pEeCTpUKTa3bl, JUIKWE KOHIIbI, CAalT y3HAaBaHWA, JIMTra3bl, '€H-MapKep, KOMIIETEHTHOCTb KJIETKH,
9K30H, HHTPOH.
C npencTaBiIeHHbIX OOLIMX MO3ULUNA IO TEHHONW MHKEHEpUH CHOPMYIHPYHTE KOHKPETHBIC YCIOBUSL:
— pacmudpyiTe MOHSATHE «BEKTOP» M IyTH €T0 BBEJICHUS B KIETKY;
npeIoKuTe (PepMEeHThI, paboTaroIIye B 3TONW CUTYyalluHy;
— MPEAJIOKUTE TEXHUKY TeHHO-MHKEHEPHOTO dKCTIIepUMEHTa (CTaIuN);
— cpaBHuTe npoiecc oopazoBanus MPHK y sykapuot u npokapuor.

3angaua 4. Ycnexu reHeTH4ecKoil MHXKEHEpUM NpUBENN K ToMy, uTo cBbimie 100 GesnkoB
4eJI0BeKa MOTYT COXPaHATh CBOIO Bupocnenuduunocts. OHU HapaOaTHIBAIOTCS KaK JICKapCTBEHHbIE
CpeACTBa IyTeM MHKpPOOHOJIIOTHYECKOro cuHTe3a. IlomydyeHne peKoOMOMHAHTHBIX OEJIKOB YelIOBEKa
pemraeT npodiaeMy aeduImTa ChIpbs, TAK KaK U3 YEIOBEUECKUX TKAaHEH B MPOMBIIIEHHOM MacluTade
HoJIyyaTh UX HEBO3MOXHO. Ha mepBom MecTe 1o 00beMy MPOM3BOJACTBA U CTOMMOCTH MPOAYKIIUU
PEKOMOMHAHTHOTO OeNKa KaK JIEKapCTBEHHOTO CPEICTBA HAXOAUTCS XOPOIIO U3BECTHBIM TOPMOH —
MHCYJINH, KOHTPOJIMPYIOIIMHA YpOBEHb TJIOKO3bl B KpOBU. PaboTbl 1O TE€HHO-MH)KEHEPHOMY
MOJIY4YEHHUIO MHCYJMHA YeJI0BEeKa Hadyainuch B 70-€ TOJIbl MPOILIOTro CTOJIETHS.
B nanHO# cuTyanuyu NpOKOMMEHTUPYHTE:
-OTallbl pa3BUTHUA TEXHOJIOIMH TOJYUCHUS YCTIOBCKA,
- CXEeMy MOJIy4YEeHHUs TeHHO-MHXEHEPHOT'0 YeJIOBEUECKOT0 HHCYJINHA.

3amaya 5. CaxapHblii nuaber — 3T0 3abosneBaHHe OOMEHa BEIIECTB, IIPU KOTOPOM B
OpraHM3Me HE XBaTacT MHCYJIMHA, a B KPOBH IOBBILIAETCA colep)kaHue caxapa. CopepxaHue
caxapa B KpOBM HEOOXOAMMO /Jii HOPMalbHOIO (DYHKUMOHMpPOBAHUS KieToK. MHcynuH,
KOTOPBII BBIpa0aThIBaeT IMOJDKETyJOUYHAs XKeje3a, o0ecreunBaeT MPOHUKHOBEHHE TIIIOKO3bI B
KJIETKA, HO MHOIJAa MPOUCXOAUT cOOil BBIPAaOOTKM HHCYJAMHA M KJIETKAa HE TOJy4yaeT
HE0O0X0/IMMOTr0 MHUTaHUs, a caXap HaKaIUIMBAETCS B KPOBU. DTO NMPUBOJIUT K BO3HHUKHOBEHUIO
caxapHoro aua0era pa3HbIX THUIIOB, OJUH W3 KOTOPBIX SIBISIETCS WHCYJIMHO3aBUCUMBIM. [Ipu
TAKOM THIIE CaxapHOro auadera 3a00NEBIIMK JIOMKEH BCIO H3Hb BBOAMTH ce0€ MHBEKIIMU
WHCYJIMHA.

[To nanueiM cratuctuku, B 2014 r. KomnuecTBO OONBHBIX caxapHbIM JHA0ETOB B
Poccuiickoii denepanuu cocraBuno 387 muH denoBek. [1o HEKOTOphIM JaHHBIM 3Ta IUdpa
KaKIbIU TO7 yBenuuuBaercs Ha 5%.

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

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

2. PacnpocTpaHeHHOCTh caxapHOTro auabeTa Cpeau HAaceleHUsi CBOEro peruoHa 3a
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MOCIEAHUE TPH rojia, IPOAHAIU3UPOBAB HAy4YHbIE MYyOJUKALMU U CTATUCTUYECKYIO OTYETHOCTD
(B ToM ymcie OTYeTHI ['0cy1apcTBEHHOTO peecTpa caxapHoro Auadera);
3. PacnpocTpaneHHOCTh caxapHoro nuabera cpeau HaceneHus Poccuiickoit deneparnuu

3a TIOCICAHUC TpHU T10/14,

[IPOAHAIM3UPOBAB HAYYHbIE NYOIMKAMU U CTaTUCTHYECKYIO

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

000CHOBaHHE;

5. Bo3moxHbIe TPOPUITAKTUYECKIE MEPOTIPUATHS;
4. Metopl NOJy4eHUs UHCYJINHA;
5. Otpa3zure 3TUYECKUE ACIEKTHl MCIIONb30BaHUS OMOTEXHOJOTUM IpU INPOU3BOJICTBE

HWHCYJIMHA.

3ananue 2 [IpeacraBpTe 3Ty KEHCOB MO IAaHHBIM 33/1a4yaM MTPH TTOMOIIU TIPEe3eHTAIlUN
Jlns1 co3paHust KaueCTBEHHOW MPE3CHTAIIMA HEOOXO0IMMO COOII0IATh Pl TPEOOBaHUI:

O6mmue 1. TlpeseHTanus A0KHA HAUMHATHCS C TUTYJIBHOTO Cllaiifia, I/1€ yKa3bIBAaeTCs
TpeGoBaHUs TeMa, CBeJIeHUs 00 aBTOpe U T.II.
2. Ha cnaiinax HeoOX0AMMO pa3MenaTh TOJbKO TE3HUCHI, KIIOUEBbIE CII0BA,
rpaduyeckre MaTepuanibl (CXeMbl, PUCYHKHU, TAOIUIbL, GOTO U T.I1.).
3. Hcnonp3oBarh eAMHBINA CTUIH OOPMIICHHS.
4. KonuuecTBo ciai0B JOJKHO OBITh JOCTATOUHBIM JJIsl PACKPBITUS TEMBI,
HO He 6onee 20-Tu.
HIpudrer 1. Cnenyer wucnonbp3oBaTh CTaHAApPTHbIE, MIMPOKO PACHPOCTPAHEHHBIE
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u
p-;
2. Pasmep mpudTa ans 3aroJoBKOB — He MeHee 24, s mHpOpManuu He
MeHee 18.
3. He pexomenmyercs HWCHONB30BaTh pa3HbIE THIBI IIPHPTOB B OJHOU
IIPE3EHTALNH.
4. Jlna BbLaeneHUs MHGOPMALMU CJEIyeT MCIONb30BaTh >KUPHBIA MIPUPT,
KYPCHB WJIY TIOJYEPKUBAHHUE.
5. He 3noynoTtpe6iars NpornucHbIMA OyKBaMH.
®oH 1. “KenarenbHO MCIIOIB30BaTh OTHOTOHHBIM (DOH HESIPKHUX MACTEIbHBIX TOHOB.
2. Jlnsa ¢oHa NpeArnouTUTENbHBI X0JIOIHbIE TOHA.
Ucnons3zoBanne | 1. Ha omHom cnaiize peKOMEHAyeTCs HCIOJIb30BaTh He Ooliee 3-X IIBETOB:
1[BETa OJIUH JU1g (DOHA, OJIMH JJIs 3aT0JIOBKA, OJMH JJIS TEKCTA.
2. s ¢poHa M TEKCTa MCIIOIB30BaTh KOHTPACTHHIC I[BETA.
[IpencraBnenue | 1. PexkomeHayeTcst HCIIONB30BaTh KOPOTKUE CIOBA U MPEIOKEHUS.
uH(popMalun 2. MuHMMH3HPOBATH KOJMYECTBO MPEIOTOB, HAPEUHA, IPUIIaraTeIbHbIX.
3. 3aroyoBKH TOJHKHBI IPUBIIEKATh BHUMAHHE ayTUTOPHU.
O6Bem He crtouT 3amonHATh OXMH CHalJ CIMIIKOM OONBIIMM  00BEMOM
uH(popMalun uH(pOpMaLUU: IO MOTYT €JUHOBPEMEHHO 3alIOMHUTH HE OoJiee Tpex (hakToB.,

BBIBOJIOB, OHpCHCHCHHﬁ.
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Keiicbl mo Teme 5.2. BUOTeXH0J10ruM B NPOMbIIIIEHHOCTH
Coneprxanue:
Pa3BuTHe NpOMBIIIIEHHOW OMOTEXHOJOTHMM M ee NPUMEHEHHE B KM3HM YelIOBeKa, MOUCK U
aHanmu3 MHPOPMALUU W3 pa3IMYHBIX MCTOYHHUKOB (HayyHass U ydyeOHO-HAaydHas JUTepaTypa,
CpelcTBa MaccoBoi HH(popMaIuu, cetb uTepueT u apyrue)
Keificpl Ha aHanm3 nHGOPMALIUU O PA3BUTUU MPOMBIIUICHHOW OMOTEXHOJIOTHIA (TI0 TpyIIam)
3amura keiica: [IpencraBienne pe3yabTaTOB pPeLICHUs KEHCOB (BBICTYIUICHUE C Mpe3eHTaIueH )
3ananue 1 Kelicel Ha aHanmM3 HHPOPMAIMK O PA3BUTUN POMBILIUICHHOM
OuoTexXHONOTHH (110 TpyMIam)
1 buorexnonorust B 001aCTH MEUIINHBI
2 BUOTEXHOJIOTHUS B CEIBCKOM XO35HCTBE
3 B o0nacTu )KUBOTHOBOICTBA
4 Tonnuo OyayIero
5 O6paboTka 0TXO/I0B
Kaxknas rpynmna npeacrasisieT CBOM KEHC B BUJIEC aHAJIN3A ¢ IIPE3eHTaluen

IIpumepHbIe 3a1aHUA M0 J1a00PATOPHBIM padoTam

JlabopaTtopHas padota o teme 1.2. CTpykTypHO-GYHKIIMOHATbHAS OpTraHU3aIHs KIETOK.

Copepxanne: «CTpoeHue KI€TKH (pacTeHusi, >KUBOTHBbIC, TpUObI) U KJIETOYHBIE
BKJIIOUEHUS (Kpaxmall, KapOTUHOM/IbI, XJIOPOILIACTBI, XPOMOILJIACTHI)»

[lenb: pa3nuyarh CYIIECTBCHHBIC INPH3HAKU CTPOCHUS KJICTOK OPraHU3MOB DPAa3HBIX
LApCTB KUBOM NpHponbl. [IpoBoanTh HaONIOEHUE KIETOYHBIX CTPYKTYp M HUX HU3MEHEHUH C
MOMOIIHI0 MUKPOCKOTIA.

OO6opynoBaHNE U PEAKTUBHI:

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

Xoa paGoTsI:

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

2. IlpoBenenue paboThHI

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

31



@rEOY BO
s
(11
N
P

PIYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
YYPEXIEHME BbICHIET'O OBPA30BAHVIA

«POCCUVICKHUV TOCYIAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVCA»

CMK
PIYTUC

Aucm 32

e 1.3. HakpbITh OOBEKT MOKPOBHBIM
CTEKJIOM;

e 1.4. PaccMOTpeTh KJIETKH SUIECPMBI
M0J1 Pa3JINYHBIM YBEJIMYECHUEM
MHUKPOCKOIIa

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

2.3. PaccMmoTpeth npenapat npu 001b110M
YBEJIMYEHUH C MIPUKPBITON quadparmoii
KOHJIEHCATOopA.

PaccMoTpuTe Ha KOHUYMKE ILTIAaTENs B
KAaIleJIbKE CIIFOHBI CIYIIEHHbIE KJIETKH
SIUTENUS
PaccmotpuTe Ha npenapare oTeIbHbIE
KpYIIHbIE IJIOCKUE KJIETKU HENPABUIILHOU
¢dopmbl. bosbias yacTh KJIETOK MEPTBEIE,
II03TOMY B HUX XOPOILO 3aMETHO SI/IPO.

e 3apucyiTe HECKOIBKO KIIETOK,

0003HaYbTE AJIPO U LIUTOILIA3MY.

3. U3yueHne CTPOEHHS KJIETKH JAPOKKeH
(rpuobI)

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

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

3.3. PaccmoTpeTh npenapar noj
MHUKPOCKOIIOM

Haiinnre npoxoKeByro KIETKY, pACCMOTPETh
ee popMy U OTJENbHbBIC YACTH.

3apucyiTe HECKOIBKO KIJIETOK, CACIalTe
MOJIHCH.

2. 3amonHuTe TaOIUIY:

[Ipu3naku

Kierkn

Pacturensunie

JKuBoTHbIE ['puGHbIE

Krerounas crenka

Snpo

KpymnHnas Bakyouns

TInactuast

LenTpuoan

Cnoco0 nuranus

3anacarouuii yrieBoa

3. BriBox:

IIpuMepHBIi TeCTOBBIH KOHTPOJIb 110 pasaeiay 1 «OCHOBBI CTPOEHHS BeLEeCTBA)
B Bonpocax 1-14 BeiOepute 1 nmpaBUIbHBIN OTBET:

1. CornacnHo onpeneneHuto @. DHrenabca, KU3Hb 3TO: A) CTOCO0 CYIIECTBOBAHUS YTIIEBOJAUCTHIX TET,
TJIAaBHBIM MOMEHTOM KOTOPOTO SIBIISIETCS OOMEH BEIIECTB C OKpy»Karolieil cpenoii; b) cmocoOHOCTH
nepeaaBaTh CBOM IMPHU3HAKHU CIIEAYIONIMM IMOKOJEHUsAM; B) mocCTossHHOE MpruoOpeTeHrne OpraHu3MOM
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HOBBIX NPU3HAKOB M CBOWCTB; [) cmoco0 cyiiecTBOBaHUS OENKOBBIX TeJd, TIJIaBHBIM MOMEHTOM
KOTOPOTO SIBJISIETCSI OOMEH BEIIECTB ¢ OKPYXKAIOIICH cpeoit

2. JIy1st KakoTo IapcTBa KUBOTO XapaKTepeH xeMocuHTe3: A) Oaktepun; b) skuBotHbIe; B) BUpychr; 1)
pacrenust; /1) rpuob1

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

4. Ilpornecc nepeBoaa nocinenoBarenbHocTH Hykieotu0B UPHK B mocnenoBaTenbHOCTE aMUHOKHUCIIOT
Oenka - 310: A) Tpanckpunius; b) peruukanus; B) unsepcus; I') Tpancusaims

5. Heopranmueckumu BellecTBaMU KIIETKH SIBISIOTCSA: A) O€lKM M MUHepalibHble coiu; b) Oenkw,
JKUPBI U YIIeBoabl; B) Boga u MuHepaiibhble cony; 1) HykiaenHoBble kuciotsl; 1) Boga u ATO

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

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

7. Monomepom PHK siBnsiercs: A) nykneotun, b) amunokucnora, B) nonucaxapua, I') nesokcupubosa
8. Kakoe M3 mepeyrcCleHHBIX YTBEP)KICHHUN SIBISIETCS BEpHBIM: A) BHUpychl — 3TO mpokapuoTsl; b)
Bupychbl MOryT nepeHOCUTh TeHbl MEXy KJIeTKaMH OpraHu3moB; B) Bupycel Bo30yauTenn omnacHbIX
3aboseBaHuii: Tyoepkyiesa, xouepsl, uymbl; ') Bee Bupycol cocrost uz monekynsl JJHK u GenkoBoii
000J104KH

9. IlocnenoBarenbHocTh HyKIeoTuA0B AIAAAYVAIAAVYA npunamiexur monekyne: A) Oenka, b)
JIHK, B) PHK, I') AT®

10. KoHeYHBIIl HYKJICOTHI OJHOTO TPHUILIETA HE MOXKET CIIY)KUTh HAYaJoOM JAPYroro TPUILIETa. ITUM
CBOICTBOM TI'€HETHMYECKOro Koja sBisieTcsa: A) YHUBepcalbHOCTh; b) HemepekpsiBaeMocTh; B)
n30BITOYHOCTH; I') ciennduunocts; /) TpuIuieTHOCTH

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

12. Kakoil u3 npuBeneHHbix npoueccoB HE OyneT sBAATbCA MpUMEpOM IIACTUYECKOro oOMeHa: A)
rnukonu3; b) pernnukanus; B) Tpanckpunuus; I') porocunTes

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

14. ®parment JJHK wnmeer cnepyromyro nocienoBatenbHOcTh Hykiaeotugos: THITTTTAALTT.
Omnpeznenute NOCIEOBATEIBHOCTh aMMHOKHUCIIOT B Oenke: A) LUC-Tpo-U30-acl. Kuciota; b) Tpe-rim-
riy.kucnota-apr; B) ¢gen-npo-neii-rinu; I') apr-rito-ruc-Ban

15. YcraHoBHTE COOTBETCTBHE MEX/y BELIECTBAMU M XapaKTEPUCTHUKAMMU:

XAPAKTEPUCTUKU BEIIECTBA

A) coziepkaT MaKpOIPru4eckue CBsi3u 1. JHK

b) aKkKyMyJIupyIOT SHEPTHUIO B KIIETKE

B) cocrout u3 nByx nenei

I') sBnsieTCS MOIMMEpPOM 2. ATO

J1) XpaHuT HACIEICTBEHHYIO HHMOPMAITHIO

E) umeer B coctase pubo3y

3anuiuTe B Ta0IMIly BRIOpaHHbBIE HUQPHI 11O COOTBETCTBYIOIIMMH OyKBaMU
Ortser:

A b B r i E

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

rameTorenes, I') mapreHorenes

2. MUKpO3BOMIONUSL — 3TO: A) SBONIOIUS MHUKPOOPTaHW3MOB, b) 3Bomomnwmsi OworeoreHo3os, B)
HE3HAUUTENIbHBIC DSBOJIIOLIMOHHBIE W3MEHEHMs, HE TPUBOJAIIME K BHI00Opa3oBaHuio, I)
SBOJIIOIIMOHHBIE U3MEHEHHUS B MOMYISILUIX, TPUBOASIINE K BUT0O00Pa30BAHUIO

3.PenyneHTtsl B mporecce KpyroBopora BeliecTB B 0nocdepe: A) co3qar0T OpraHMYecKHe BEIIecTBa U3
MUHEpaJIbHBIX; b) pasnmaralor opraHuueckue BellecTBa 1O MHUHEpalbHBIX; B) pasmaraiot
MUHEpPAJIbHBIEC BEUIECTBA; ') MOTPEOISIIOT TOTOBbIE OPraHUYECKHUE BEIIeCTBA

4.CorinacHO TruIOTe3€ NAHCIEPMUU JKUBbIE OpraHu3Mbl: A) 00pa3yloTCsi OT JPYIHX JKHUBBIX
Oopranu3MoB, b) co3maHbl BRICHIMME CBEPXbBECTECTBEHHBIMU CUJIaMH, B) BO3HHKAIOT HEOJHOKPATHO
U3 Tell HeXKUBOM mpupoabl, ') 3aHeceHsl U3 KocMmoca; J|) BOSHUKIM U3 HEOPTaHUYECKUX BEIIECTB B
pe3ynbTaTe PU3NKO-XUMUYECKOHN IBOTIOIUN

5. AOuoTtnueckumu (akTopaMu SIBISIFOTCS: A) TemIepaTypa, COCTaB BO3AyXa U MOYBBI, peibed, CBET
BJIQXKHOCTb, b) pacTeHusi, >KMBOTHBIE, TpHObI, BUPYChl, B) ocymienue 060j10T, BBIpyOKa JIECOB,
CTPOMTENBCTBO J0POT, [') cMMOMO03, KOHKYPEHIIUS, XUIIIHUIECTBO, TTAPA3UTH3M

6. CKOJIbKO TIOJHOIICHHBIX SHUIEKIETOK 00pa3yloTcsi MPU OBOTCHE3E M3 OIHOW TEPBUYHOM IOJOBOM
knetku: A) 1; B) 2; B) 4; T') 3aBuUcHT OT ycioBU OKpYXarolien cpeibl

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

8. ®opma COKHUTENBCTBA OPraHU3MOB, IPU KOTOPOH OJWH BHJ| MOJYYaeT MOJIb3Y OT COKUTEILCTBA, a
Ipyromy 3T0 0Oe3pazinyHo: A) KoMMeHcanu3M, b) konkypenuus, B) nportokoonepauus, I)
MYTYyaJIH3M.

9.Kak HaspIBaeTcsi CllydailHO€ HEHAINpaBJIEHHOE W3MEHEHHWE 4YacTOT ajuleled W TEHOTHUIIOB B
nonymsinusx? A) MyranuonHas n3mMeHunBocTh; b) Ilonynsaunonusie Bonubl; B) Jpeiid renos; I)
Nzonsnus

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

11. VBenuueHue Macchl Tena y TOMAIIHUX )KUBOTHBIX IPU U3MEHEHUH pallioHa MUTaHUS OTHOCAT K
u3MmeHunBoctu: A) ['enotunuyeckoif; b) Kom6unarusnoii; B) Myranmonnoit; I') ®enotunuueckoi

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

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

ITpu3HaK KHUBOTHOTO Hanpagienue 3Bomonuu

A) BOBHHKHOBEHHUE MOJIOBOTO PA3MHOKEHUS 1) apomopdo3 (aporenes)

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

') BO3HMKHOBEHHE aBTOTPO(HOr0 criocoda MUTaHUS (xararenes)

J1) npeBpallieHNe TUCTHEB B KOJIIOUKH Y pAaCTEHHUI MyCTHIHb
E) yrpara iucTheB, KOpHEH U XJIopoduiuia y HOBUIHKHI
A b B r | a E
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4.2.2 OueHOYHbIE CpPEACTBA TMPOMEXKYTOUHOH AaTTeCTAMM 1O JUCIUIJIHHE
«buosiorus»

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

B 3apanusix 1-14 Bpioepute 1 npaBuJIbLHBIN OTBET:

1. OpraHounp, KOTOpBI OTBEYAaeT 3a BBHIPAOOTKY OSHEPrUM B KIETKEe: A) ammapar
['onsmxu, B) knetounsiit nentp, B) mutoxonapus, I') pubocoma

2. IIpouecc nepesoaa nocienosarenbHocTy Hykieotnaos JIHK B mocienoBaTenbHOCTD
uPHK - 3t0: A) Tpanckpunius; b) permkanus; B) uaBepcust; I') Tpancusmms

3. Bbuonorndeckoe 3HaueHWE TOATOTOBUTEIBHOIO JTalma SHEPreTHYecKoro oOMeHa
3akimouaeTcss B: A) 00pa3oBaHHMM KpaxMmala M3 MOJIEKYN TJIOKO3bl; b) IMOITHOM OKHCIeHHH
OpPraHMYeCKHUX BEIIECTB [0 HEOpPraHW4YecKux; B) pacmieruieHnn monmmmepoB 10 MOHOMEpoB; I)
pacrmajie MOHOMEPOB J0 MTPOMEKYTOUHBIX MTPOIYKTOB

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

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

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

6. Hopmoit peakuuu siBisiercsa: A) mpenensl MyTallMOHHOW HM3MEHUMBOCTH INpPU3HAKa,
b) npenenbl KOMOMHATUBHONM N3MEHUYNBOCTH, B) npenensl peHoTUnn4ecKkoi n3MEeHYUBOCTH

7. Enununedt sBomonuu siBisierca: A) kietrka, b) ocobb, B) Bua, I') momymsunus,
J) xnacc

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

OblJTa CO3/1aHa CBEPXBHECTECTBEHHBIM CYIIECTBOM, B) BO3HHKIA HEOJHOKPATHO W3 HEXKUBOTO
BEIECTBA, |') BO3HUKIIA B pe3yjbTaTe MPOIECCOB, MOAUYUHSIONIUXCS (PU3NUYECKUM U XUMHYECKUM

3aKOHaM

9. [Tpumepom apomopdo3a sBisieTcs: A) JuIMHHAA 11es y kupada, b) nossienue nerkux
y 36MHOBOJIHBIX, B) penykius opraHoB 3peHus y kpora, [') nosiBieHre poroB y KOpoBbI

10. [To B.W. BepHaackomy, KUCTIOPOJI SIBISETCS BEIIECTBOM: A) JKHUBBIM, b) OMOKOCHBIM,
B) 6uorennsim, ') kocHBIM

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

12. Cxonpko Monekyn AT® obpasyercst B pe3yibTaTe MOJHOTO OKUCIEHHs 14 Mojexysn
rmoko3sl: A) 7, B) 28, B) 532, T') 504

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

OpraHMYECKHE BELIECTBA U3 MUHEPAIbHBIX; b) pa3nararoT opraHuueckre BEUIECTBa 10 MUHEPAIbHBIX;
B) paznarator MmuHepanbHble BemiecTBa; ') moTpebiisioT roToBble OpraHMuecKrue BeliecTBa

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

15. Pemmmre 3anmauy, ucnosnb3ys Tabmuiy reHermdyeckoro koma: ®parment JIHK umeer
CIIETYFOIYIO TOCJIEAOBATENBHOCTD HYKJIEOTHJIOB: TUITTTTAAIITT. Onpenenure
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MOCIIeI0BAaTEIbHOCTh aMUHOKHUCIIOT B Oenke u nocnenoBarenbHocTh TPHK, Bxonsaumx B pudocomy
JUIs CHHTE3a JaHHOTO yJacTKa Oerka.

16. Pemure reHermueckyro 3amady (pemieHue o0s3aTeNbHO): ['@H YepHOW OKpacKH
MOPCKOI CBUHKHU JOMHHHUPYET HaJ T€HOM pbDKeil okpacku. Omnpenenute cKoIbKo (B %) MOTOMKOB,
MOJIYyYUBIIUXCS B pe3yJIbTaTe CKPEIIUBAHUS YEPHOTO TOMO3UIOTHOIO CaMIla U pbIKeN caMmKu, OyayT
UMETh PBIKYIO OKPACKY.

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

Onenka

®opma
KOHTPOJIs

Kpurepun onenuBanus

Iloka3zaTequ oHeHUBAHUSA

«5»

YCTHBIN OTBET

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

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

OTBCT

«4»

YCTHBIN OTBET

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

OTBET MOJHBIA U MPAaBUIBHBIN Ha
OCHOBAaHMHU H3YYEHHBIX TEOPUH;
MaTepual U3II0KEH B
ONPEACIICHHOMN JIOTHYECKOM
HOCJIEI0BATENBHOCTH, MPU 3TOM
AOMYIICHBI ABC-TpHU
HECYILIECTBEHHBIE OIINOKH,
HCIIpaBJIEHHbIE 10 TPEeOOBAHMUIO
YUUTEIS.

«3»

YCTHBIN OTBET

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

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

HIIN

«2»

YCTHBIN OTBET

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

pu OTBETE
HEIIOHUMaHue
OCHOBHOTO

00HapyKEHO

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

BOIIPOCax yUUTCIIA.

Ounenka

®opma
KOHTPOJIA

Kpurepun onenuBanus

IToka3zaTeau OLleHUBAHUSA

«5»

MIpaKTUIecKast
pabora,

[IOJIHOTA W TPaBHIBHOCTH
BBITNIOJTHEHHSI paOOTHI

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

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

IIPENoIaBaATEIs.

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

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

TpeOOBaHUIO MPEToAaBaTeIsl.

Ouenka | @opMa KOHTPOJISA Kpurepumn oueHuBaHus IMoka3aresnu

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

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

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

3asIBIIEHHOIT TEMe U
B IIOJIHOW Mepe €€
pacKkpbIBaeT

2. CreneHb
PaCKpPBITUS TEMBI

pacKpbITa Majiad 4aCTb
TEMBI, IIOUCK

TeMa pacKphiTa
XOpOIIO, HO HE B

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

OTCYTCTBYCT JIOI'UKa,
JAOCTYIIHOCTDb

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

H3JI0KCHUEC MaTCpUualia
JIOTUYHO, JOCTYIIHO

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

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

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

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

Kpurepuu onieHMBaHUs IPE3CHTALINHN

OTHOCHUTLBCA K TEMC

OTHOCHUTCA K TEMC,
HO HECJOCTAaTOYHO
ITOJTHO paCKpbIBAOT
€€ COACPpIKaHnC

Kpurepun Bbanabl
OlLlEHUBAHMS
0 1 2
MOJIHOTA uH(popManus, uH(bopManus, MIpE3EeHTaLUs
HCIIOJIb30BaHUS UCIIONIb3yeMasi B NPEACTABICHHAS B | COAECPKUT MOJIHYIO U
yueOHOro Marepuasna MIPE3CHTAIINH, HE MpEe3CHTAIHH, YETKYIO0 HH(POpMAIIUIO,

JOCTaTOYHYIO JUIS
(dbopMupoBaHus
IPEJCTaBICHUS O TEME

JIOTHKA U3JI0XKEHUS
Marepualia B
COOTBETCTBHH C
IJIAHOM M TEMOH
3aJaHus

Marepuall
MpEe3eHTaluN HE
COOTBETCTBYET TEME,
IJIaHa HET

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

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

opdorpapuyeckas
IPaMOTHOCTD

TEPMHUHOJIOIrHYCCKas 1

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

B IpE3CHTAlUA
MPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
MMPHUMCEHCHBI BEPHO

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

Illkana nmepeBoaa 6aj110B B OTMETKY

17-15 6annos. - «5»

14 - 9 6an0B - «4»

8-6 6amioB -«3»

MeHee 6 6aIIOB MK OTCYTCTBUE PAOOTHI - «2)»

JJ1s IpOMeKyTOYHOM aTTecTaluu

1-14 3apanus— 1 6ana, 15 u 16 3aganus — no 3 6asa. [lomydennsle oOydaroIMMCs
OaJuIbl 3a BBIMIOJIHEHUE BCeX 3afaHuii cymmupyrorcsa. CymMMapHbIi 6ail IepeBOAUTCA B OTMETKY
M0 NATHOAIITFHON HIKae ¢ Y4ETOM PEKOMEHIyeMOM IIKaJbI IIepeBO/Ia:

Ouenka | @opMa KOHTPOJISA Kpurepumn oueHuBaHust IMoka3arenu
OlleHHUBAHUS

«» KontponbHas padota MPaBUIILHOCTH OTBETA 17-20 6ann

«» KonTtposnbHas pabota IIPaBWJIBHOCTh OTBETA 13-16 Gansnos

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

«2Q» KonrtponbHas padota MPaBUJILHOCTh OTBETA 11 GansioB 1 MeHee

5.YCJIOBHUSA PEAJIM3ALIMA TPOI'PAMMBI TN CIIUTIJINHBI

5.1./Ins peanuzauuu nporpamMmbl Y4eOHON TUCHUIUIMHBI JOJDKHBI OBITH MPEIYyCMOTPEHBI
CJIeAYIOIIME CelhalbHble TOMEIICHHUS:

Kabuner «buonmorun», ocHalIeHHBIM 00OpyJOBaHHWEM: MeOeIb, TOCKA, MEJ, HarJIsaHbIC
nocoOust (KOMIUIEKThl Y4eOHBIX TaOJIMI, IUIAKaTOB), TEXHUYECKUMHU CPEJCTBAMHU OOYUEHUS:
KOMITBIOTED C YCTPOHCTBAMM BOCHPOHM3BEACHUS 3BYKa, MPHHTEP, MYJIbTUMEIUA-TIPOCKTOP C
HKPAHOM, YKa3Ka-Tpe3eHTep JUIs IPE3eHTALHIH.

JlaGopaTtopusi, ocHamieHHass O0OOpyJOBaHUEM ISl TPOBEIACHUS 3aHSATHH: MUKPOCKOIIBI,
CEKyHJIOMep, TOHOMETD, J1abopaTopHas nocyza (IpoOdUpKu, MOJICTaBKHU sl IPOOUPOK, MUHIIETHI,
MIECOK, CTYNKH C TECTHKAMH, IMPEIMETHBIE W IOKPOBHBIC CTEKJIA, CTEKJISHHBIE MAIOYKH,
npenapoBajibHble UIJIbI, (QUIBTpOBaNbHAs Oymara (canderku), crakaHbl) THIEPTOHUYECKUN
pacTBop xJyopuaa HaTpus, 3%-HbI pacTBOp MEPOKCHAA BOJOPOIA, PACTBOP HOJa B HOAUCTOM
KaJIMM, TIUIEPUH, KIyOHH KapTodess, JTUCT 304U KaHAACKOH, Mo psIOMHBI OOBIKHOBEHHOMH
(pssOMHBI WM TOMATa), IyK pernyarblii, pa3Be/IeHHbIE B BOAE JPOAOKU)

6.MudopmanuoHHoe odecneyeHHe peain3aluu MPorpaMmbl
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Jns peanuszanuu nporpamMmbl  OuOIMOTEeYHBIH (OHA 0O0pa3oBaTeIbHOW OpraHU3alUuU
YKOMIUIEKTOBAaH [€YaTHBIMUA W/WJIM D3JEKTPOHHBIE OOpa3oBaTelbHbie W WH(DOpPMAIIMOHHBIC
pecypchl, peKOMEH/I0BaHHBIE JJIsi HCIOJIb30BaHUS B 00pa3oBaTelIbHOM IIpoliecce, HE cTapiie
[ATH JIET C MOMEHTA U3aHHUS.

6.1. OcHOBHBIE H3IaAHUSA

1. buonorus. 10 kimacc. YriryOsieHHBIH ypOBEHb : yueOHHK : 2 yacTsax. Yacts 1 / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PyOuos [u ap.] ; nox pea. B. B. Ilaceunnka. - Mockaa :
[Ipoceemenue, 2024. - 256 c. - ISBN 978-5-09-115753-6. - Tekcr : anextponnsiid. - URL:
https://znanium.ru/catalog/product/2162601. — Pexum moctymna: mo moJmcKe.

2.3axapos, B. b. buonorus. 10-11 knacc. ba3oBblit ypoBens : yuebnuk s 10—11
KJIacCcOB 001meo0pazoBaTenbHbIX opranu3anuii / B. b. 3axapos, H. 1. Pomanosa, E. T. 3axaposa
; mox pea. E. A. KpukcyHoBa. - 2-e u3a. - Mocksa : OOO "Pycckoe cnoBo-yueOHuk", 2021. -
352 c. - (®I'OC. MunoBanmonnas mkona). - ISBN 978-5-533-02434-1. - Tekcr : 2neKTpOHHBIH.
- URL: https://znanium.ru/catalog/product/2150370. — Pesxum pocTyma: mo moAmucKe.
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