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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT' PAMMBI
OBIIEOBPA3OBATEJLHOU JJUCIUILIIMHBI «BUOJIOT UsT»

1.1. MecTo aMcuMIUIMHBI B CTPYKTYpe 00pa3oBaTesibHoli nporpammel CITO

OO6meoOpa3oBaTenbHas  aucuuiuiiHa  «buosorus» u3ydaercss Ha 0a30BOM  YpPOBHE B
001e00pa3oBaTeIbHOM LUKJIE Y4eOHOro IUIaHa OCHOBHOW NpodeccHoHanbHOW 00pa3oBaTeIbHOM
IPOTrpaMMBbl BCEX YKPYIMHEHHBIX TPYII ClieUaTbHOCTEH/ podeccuii.

TpynoemkocTs auctuunHb! «bronorus» Ha 6a30BOM YPOBHE COCTaBIsIET 72 daca, U3 KOTOPBIX
12 yacoB  BKiOYaeT  MpoeCCHOHATBHO-OPHEHTUPOBAHHOE  COJIEpXKAHME,  YCHIIMBAIOIIEe
npodecCHOHATIBHYIO COCTABIISIONIYIO 10 KOHKPETHOW MPO(ECCHH WK CIEIUATbHOCTH B 3aBUCHMOCTH
ot ®I'OC CIIO npodeccun/crienuaaTbHOCTH.

[TpodeccroHaabHO-OPUEHTUPOBAHHOE COJCP)KAaHHE pEATU3yeTcs B IPHUKIATHOM MOAYIe
(pazgen 5 «buosorusi B KM3HM») IUIsL BCeX Mpo(eccHil/crienuanbHOCTe Ha Marepuaie Keicos,
CBSI3aHHBIX C AHAJIM30M HMH(OPMAIUMU O Pa3BUTHH U TPHUMEHEHWH OHMOTEXHOJIOTHIl IO OTpacisM
Oyaymie TpodecCUOHANBHOW JesTenbHOCTH oOydaromuxcs. Kpome Toro, mnpodeccuoHambHO-
OPHEHTHPOBAHHOE COJCp)KaHHE Y4YUThIBaeTCs B pasgene 4 «DKOJOTHS» TPH  BBINOJHEHUN
71a00paTOPHBIX M MPAKTHYECKUX PadOT, CBA3aHHBIX C Oyaymied mpoecCHOHAIBHON NESTeNTbHOCTHIO
00y4aromxcs.

1.2. llesu 1 MuIaHUPYeMBble Pe3yJbTAaThl 0CBOCHHS U CHHUIIINHBI:

1.21. Heap o001meo0pa3oBaTeIbHO JTUCHUIUIMHBI: (QOPMHpPOBAHWE y  CTYJICHTOB
MIPEJICTABICHUS] O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpPraHU3allMU >KUBBIX CHUCTEM pPa3HOTO paHra Kak
OCHOBBI TPHUHATHUS PEIICHUA B OTHOUIEHWU OOBEKTOB XWUBOW MPUPOABI U B MPOU3BOJCTBEHHBIX
CUTYaIUsX.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHMSI 001Ie00pa30BATENbHON IMCUUILIMHBI B

coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCHUIUIMHA nMeeT npu popmupoBanuu u pa3sutuu OK u [1K.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeH N

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIIHHBI

O6mme!

JMcuunIMHAPHbIE?

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3ama4
npodeccHoHaTbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH MAacCTepCTBa,
TpynoJIto0He;

- TOTOBHOCTh K aKTUBHOW ACATEIHHOCTH TEXHOJOTHUYECKOH M
COIIMAIbHOW HAIMPABIEHHOCTH, CIOCOOHOCTh WHHUIIUUPOBATH,

IUIAHUPOBaTh M CAMOCTOSITENIBHO  BBIMOJHATH — TaKylO
NeSITeTbHOCTD;
- UHTepec K pa3nuuHbiM cdepam mpodeccroHaNbHOMI

JIeITECIILHOCTH,
OBnazneHue yHHUBEpPCAIbHBIMU y4EOHBIMU IMO3HABATEILHBIMU
JICHCTBHUSMMU:

a) 0a30BbIe JJOTHYECKHE el CTBHUS:

- CaMOCTOATENbHO (QOopMyIUpOBaTH M  aKTyaJIH3UPOBATh
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- ONpEeNeNsTh IENN JeATEeTbHOCTH, 3a/aBaTh IMapaMeTphbl U
KPUTEPUU UX TOCTHKEHUS;

- BBUIBIISAITH ~ 3aKOHOMEPHOCTH U
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B
COOTBETCTBUE  PE3YJIbTATOB
MMOCJICACTBUM JICSITEIbHOCTH,

MMPOTHUBOPCUMA B

JACATCIIBHOCTh, OLCHHWBATH
TOCIIAM, OLICHUBATb pUCKH

-copMHUPOBAHHOCTH 3HAHWK O MECTE W POJU OHMOJIOTHHU B
CHCTEME HAy4JyHOIO 3HaHUs; (YHKIHMOHAIBHOW TI'PaMOTHOCTH
YeNIOBEKa JIUISl PEIICHUS )KU3HEHHBIX MPOOIeM;

-chOPMUPOBAHHOCTh ~ YMEHHS  PACKPBIBATh  COJICPIKAHUE
OCHOBOTIOJIATAIONIUX OMOJOTUYECKHX TEPMHUHOB M TTOHSTHI:
KHM3Hb, KIIETKA, TKaHb, OpPraH, OPraHW3M, BH, MOMYJISIIHS,

sKocucTeMa, OuoreHos, Ouochepa; wmerabonusm (oOMeH
BEILIECTB u MIPEBPAIICHHE SHEPIHH), roOMeOoCTa3
(camoperynsuus), OMOCUHTE3 Oenka, CTPYKTypHas

OpraHM3aIMsl KUBBIX CHCTEM, IUCKPETHOCTh, CAMOPETYISIUS,
CaMOBOCHPOU3BE/IEHUE (PENpPOAYKIUs), HACIEICTBEHHOCTb,

W3MEHUYUBOCTb, HSHEPro3aBUCUMOCTb, POCT U Pa3BHUTHE,
YpOBHEBasi OpraHu3aIus;
-cOpMHPOBAHHOCTh  YMEHHS  PACKpBIBaTh  COJEpKaHUE

OCHOBOIIOJIATalOIMNX OMOJIOTUUECKUX TEOPHM U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MIPOUCXO0XKICHUS KU3HU U YEJIOBEKA;

-c(hopMHPOBAHHOCTH YMEHUS PACKPHIBATH OCHOBOMIOJATAIOIIINE
Oouonoruyeckue 3akoHbl ¥ 3akoHomepHocTH (I'. Mengens, T.
Moprana, H.W1. BaBunosa, 3. I'ekkens, @. Mromepa, K. bapa),
TPaHUIbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;
-IPUOOPETEHUE OIbITa TPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOT'0 TTO3HAHUS, HCTIOJIB3yEeMbIX B OMOJIOTHHN: HAOJII0 ICHHSI

1 YKa3blBaOTCA IMYHOCTHBIE M METanpeAMETHbIe pesynbTaTbl U3 PrOC COO (B nocnenHelt peaakumm ot 12.08.2022), dopmupyembie 061e06pa3oBaTeNbHON AUCLUNAUHOM

Z,U,I/ICLI,MI'IHI/IHaprIe (npeameTHble) pe3ynbTaTbl yKasbliBatoTca B cooTBeTcTBUM ¢ PIOC COO (B nocnegHen pegakumm ot 12.08.2022)




- Pa3BUBATh KPEATUBHOE MBIIIJICHUE IIPU PELICHUH KU3HEHHBIX
pooem

0) 0a30BbIe HCCJIeI0BaTEIbCKHE TeHCTBHS:

- BJIJICTh HABBIKAMH y4eOHO-HUCCIIE0BATENBCKOM U TPOSKTHOM
NesITeIbHOCTH, HaBbIKAMU pa3peleHus Ipooiem;

- BBISIBIISITh IIPUYMHHO-CJIEICTBEHHbIE CBSI3U u
aKTyaJlM3UpOBaTh 3a/ady, BBIIBUIaTh THIIOTE3y €€ PELICHUS,
HaXOOUTb  apryMEHThl  JUIsl  JIOKa3aTeJIbCTBA  CBOMX
YTBEPKACHUM, 3a1aBaTh IapaMeTPbl U KPUTEPUH PELICHHUS;

- AHAIM3UPOBATh IOJYYEHHbIE B XOJ€ pEHICHUs 3aJauu
pe3yJIbTaThl, KPUTHYECKH OLEHUBAThb MX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- yMETb IIEPEHOCUTh 3HAHWS B IIO3HABaTCIIBHYID H
MPAKTUYECKYIO 00JIACTH KU3HEACATEITBHOCTH;

- YMETb MHTEIPUpPOBAaTh 3HAHMS W3 Pa3HBIX IPEIMETHBIX
obJacrei;

- BBIJIBUTaTh HOBBIE UJIEH, TIPEUIaraTb OPUTHHAIIbHBIC ITOAXO0/1bI
U pELICHMUS;

- CHOCOOHOCTh HX MCIIOJIb30BAaHHUS B II03HABATEIBHOU U
COLIMAJIbHOW MTPAKTHKE

W OINHCAaHMUs IKUBBIX CHCTEM, IIPOIIECCOB U  SIBJICHHN;
OpraHM3aIi ¥ MPOBEJICHHUS OMOJIOTHYECKOTO IKCIICPHUMEHTA,
BBIJIBUKEHUS THIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXKIY
UCCIICTyeMbIMU  BEIIMYMHAMH, OOBSCHEHHS IOJIYYEHHBIX
pe3ynbTaToOB U (POPMYIUPOBAHHUS BHIBOJIOB C HCIIOIb30BAHHUEM
HAaYYHBIX MOHATUN, TEOPUH U 3aKOHOB;

-cOPMHUPOBAHHOCTh, YMEHHS  BBIJICIATh  CYIIECTBCHHBIC
NpU3HAKA BUPYCOB, KIETOK TMPOKAPUOT U  DYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB,
OMOTreoIIeHO30B U AKOCUCTEM; 0COOEHHOCTH MTPOIIECCOB OOMEHA
BCILIECTB M TPEBpAIICHUS DHEPrud B KIETKE, (POTOCHUHTE3a,
TUTACTUYECKOTO W DHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, MEi03a, OIUIOAOTBOPEHUS, PA3BUTHS U Pa3MHOKCHHUSI,
MHIMBUAYAJILHOTO PAa3BUTHS OpraHu3Ma (OHTOTreHe3a), 60pbObI
3a CyIIECTBOBAaHHUE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHus,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTAaHWSI, BIUSHUS
KOMITOHCHTOB JKOCHUCTEM, AaHTPOIIOTCHHBIX W3MCHCHHUHA B
IKOCHCTEMAax CBOCH MECTHOCTH, KpPYrOBOpPOTa BEIIECTB U
MpeBpalleHe SHEPTUu B Onocdepe;

-c(opMHUPOBAHHOCTh YMEHUS peliaTh OMOJIOTHYECKHE 3aauu,
COCTaBJISATh TCHOTUITUYECKHIE CXEMbI CKPEIIIMBAHUS JIJISI PA3HBIX
TUTIOB HACJIEJIOBaHUS MPU3HAKOB Y OPTaHU3MOB, COCTABIATH
CXEMBI TIEPEHOCA BEIISCTB W DHEPTHHM B dKOCHCTeMax (Ieru
MTATAHUS, TTUIIEBHIE CETH)

OK 02.
Hcnons3oBate
COBPEMEHHBIE
CpeICTBa IMOUCKA,
aHaIn3a u
WHTEPIpETAINN
uHpopMaLUu 1
nH(pOpMaLOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAyKl M OOIIECTBEHHOM
MIPaKTHKH, OCHOBaHHOT'O Ha Jaore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpILEHCTBOBAHUE S3bIKOBOM M UUTATEIBCKON KYJIBTYpHI
KaK CpeJCTBa B3aMMOJECHCTBUS MEXIYy JIIOJbMU U IMO3HAHUS
MUDA;

-cOPMUPOBAHHOCTh ~ YMEHHMH  KPUTUYECKH  OIICHHUBATh
nH(pOopMaLKi0 OMOJIOTUYECKOTO COAEPKAHMSI, BKIHOYAIOIIYIO
TNICEB/IOHAYYHBIE 3HAHUS U3 Pa3IMUHBIX HCTOYHUKOB (Cpe/icTBa
MaccoBoi HH(pOpMalUK, HAYYHO-TIOMYJISIPHbIE MaTepHallbl);

UHTEPIPETHPOBATh  ATHUECKHUE  AaCMeKThl  COBPEMEHHBIX
HACCIENOBAaHUM B OHMOJIOTHH, MEIUIIMHE, OHOTEXHOIOTHU,
paccMaTpuBaTh  TNIOOANBHBIE  JKOJOTUYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH 110 OTHONICHWIO K HUM
COOCTBEHHYIO MO3HUIIUIO;

-cOpMHpPOBAaHHOCTE  YMEHHH  CO3/1aBaTh  COOCTBCHHBIC

IMUCbMCHHBIC 1 YCTHBIC COOGH.[CHI/I}I Ha OCHOBE OHMOJIOTHYECKOM




npodeccroHanbHOI
NEeSATEIbHOCTH

- OCO3HaHME LIEHHOCTH HAy4YHOH JesTeIbHOCTH, FOTOBHOCTb
OCYILIECTBIISATh IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO
JesTeNbHOCTh HHAUBUYAIBHO U B TPYIIIIE;

OBnazneHue yHHMBEpPCAIbHBIMU YYEOHBIMU IO3HABATEJIbHBIMU
NEUCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BJIQIETh HAaBBIKAMU I1OJy4eHUs UH(OPMAIMK U3 UCTOUHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTENBHO OCYILIECTBIISATH IIOUCK, aHAIIU3,
CHCTEMaTHU3alluI0 U UHTEpIpETaiio HHPOPMaUK pa3IMuHbIX
BUJIOB U ()OPM IIPECTABICHHUS,

- co3JaBaTh TEKCTbl B pa3iMYHbIX (QopMarax € Y4eToM
Ha3HA4YeHUS MHPOPMALIUU M IEJICBOH ayIUTOPUHU, BBIOHpAs
ONTUMAJIbHYIO (POpMY IPEJCTABICHUS U BU3YyalIU3alluu;

- OIICHMBATH JIOCTOBEPHOCTH, JISTUTUMHOCTh HH(OpMAIIHH, e
COOTBETCTBHE ITPABOBBIM U MOPAJIBbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BaTh CpeacTBa WH(POPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUI B PELIEHUH KOTHUTHUBHBIX,
KOMMYHHMKaTHUBHBIX M OpPraHM3allMOHHBIX  3aJad  C
co0II0IeHNEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30IaCHOCTH, THTHEHBI, PECypcocOepekeHus, NPaBOBBIX M
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BJIaJIeTh HaBBIKAMH PAaCHO3HABAHUSA U 3alIUTHI HHPOPMALIUHY,
MH(OPMaIIMOHHON 6€30MaCHOCTH JTMYHOCTH

uHpOpMALlMM U3  HECKOJIIBKMX  HCTOYHHUKOB,
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

I'paMOTHO

OK 04. D¢ dexTuBHO

B3aUMO/ICIICTBOBATh
u paboTtatb B
KOJUIEKTHBE u
KOMaHe

- TOTOBHOCTh K CaMOpPa3BHUTHIO, CAMOCTOSITCILHOCTH U
CaMOOIIPEIEIIEHUIO;

-OBJIaJIEHUE HaBBEIKAMH y4eOHO-UCCIIEeI0BATEIbCKOM,
MIPOEKTHOM M COIMANIbHOM JIeATENbHOCTH;

OBiajeHne  YHUBEPCAJIbHBIMH  KOMMYHHMKATHBHBIMH
JeHCTBUSIMM:

0) coBMecTHa AeATEILHOCTD.

- TIOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOU M
WHIUBUAYAIBHON paboThI;

- MPUHUMATH e COBMECTHO JIeITEIIbHOCTH,
OpPraHHW30BBIBATE W KOOPJAWHHUPOBATH JCHCTBUS 1O e¢
JIOCTHKEHHIO: COCTABJISITh TUIAH JCHCTBHM, paclipeiesTh pOJIU

npUOOpEeTEeHNE ONbITa IPUMEHEHHUSI OCHOBHBIX METO/I0B
HAY4YHOT'O IO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTUN: HAOIIOICHUS
U OIHCaHHsS KUBBIX CHCTEM, IIPOLIECCOB U  SBJICHHI;
OpraHu3alM U MPOBEACHUS OMOJIOTMYECKOr0 IKCHEPUMEHTA,
BBIJIBIDKEHUSI THIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXIY
UCCIIETyeMbIMH  BEIIMYMHAMHU, OOBSICHEHUS IOJYyYEHHBIX
pe3ynbTaToB U (OPMYIMPOBAHUS BBIBOJOB C HCIOIb30BaHUEM
HAy4HBIX [IOHATHUM, TEOPUI U 3aKOHOB




C y4YeTOM MHEHHMH Y4YaCTHUKOB OOCYXIaTh pe3yJabTaThbl
COBMECTHOI paboThI;

- KOOPAWMHUPOBATh M BBINIOJHATH padOTy B YCIOBHUAX
peanbHOrO, BUPTYaAJIBHOTO i KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILIECTBISATh MO3UTHUBHOE CTPATETHYECKOE IOBEJCHUE B

pa3IMYHBIX ~ CUTYalMsX, MPOSBISATH  TBOPYECTBO U
BooOpakeHue, ObITh HHUITUATUBHBIM

Osaanenne YHUBEPCAJbHBIMH PeryJIiTHBHBIMH
AefCTBUAMU:

I') MPUHSITHE Ce0sl U APYTUX JIIOJIE:

- INPUHAMATh MOTHUBBI M apryMEHTHl JPYTHUX JIIOACH IpHU
aHaJlu3e pe3yabTaTOB JEATEIbHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO IPYTUX JIIOCH Ha OMINOKH;
- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UILUU APYTOro
4eJloBeKa

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO

OKpYy Karolen
Cpenbl,
pecypcocOepeKeHUI0
, IPUMEHSITh 3HAHUSI
00 M3MEeHeHUHn
KJIMMAaTa, MPUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

B 00s1acTH 3K010IrM4€CKOr0 BOCIIMTAHUSA:

- ¢()OpPMUPOBAHHOCTb JKOJIOIMUECKON KYJIbTYPhl, [IOHUMaHHUE
BIIMSHUS COLUATIbHO-DKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE
MPUPOJHON M COLMAIBHON Cpellbl, OCO3HaHHE II100aJbHOTO
XapakTepa 3KOJOrMYECKUX MpolieM;

- IUNTAHWPOBAHUE U OCYILECTBICHUE JIEHCTBUM B OKPYKAOLIECH
Cpelle Ha OCHOBE 3HAHUA LEJNEeW YCTOWYMBOIO pa3BUTHUSA
YEJI0BEUECTBA;
-aKTUBHOE  HEIPUSTHE
OKpY>Karolleu cpere;

- YMEHME MPOrHO3UPOBaTh HEOJIArONpPUATHBIE YKOJIOTHUECKUE
MTOCJIE/ICTBUS NPEAIPUHUMAEMBIX JEUCTBUM, NMPEAOTBPALAThH
Ux;

JNEUCTBUN, TPUHOCIIIUX  Bpen

- paciiupeHuc OIIbITa JACATCIIbHOCTH 9KOJIOTHYECKOMH
HaIIpaBJICHHOCTU;
- OBJIaICHUEC HaBbIKaMH y‘-Ie6HO'I/ICCJ'Ie)IOBaTeJ'II)CKOI\/’I,

HpOCKTHOfI 1 COLMAJIbHOMN IeATEIbHOCTH

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHSATH IMMOJyYEHHBIS
3HaHUS 11 OOBSICHEHUsT OMOJOTUYECKUX TMPOIECCOB U
SBICHWH, JUISI TIPUHATHS TPAKTHYSCKUX  pEIICHUH B
IOBCEIHEBHOM JKU3HU C IEJIbI0 oOecIieueHuss 0e30IMacHOCTH
CBOETO 3/I0POBbS U  370POBbSl  OKPYXKAIOUIUX  JIOJACH,
COONIOIGHNS 3/I0pOBOrO 00pa3a >KU3HU, HOPM TI'PaMOTHOTO
MOBE/ICHUS B OKpY)KaloIIeH MPUPOJHON cpene; MOHMMAaHUE
HEOOXOJIUMOCTH HCIIOJIb30BAaHUSl JOCTHKEHUI COBpEMEHHOMN
Oowomormn W OWOTEXHOJOTHH I  PAIlMOHAIBHOTO
MIPUPOIOTIOTB30BAHUS




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM JUCHUILIAHBI

2.1. O0beM TUCHUILINHBI H BBl y4e0HOH padoThI

Buja yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIJIMHBI 72
B T.4.

OcHOBHOE coJiepKaHHe 64
BT. 4..

TEOPETHUECKOE 00yUeHUe 48
MIPAKTUYECKHE 3aHATHUS 12
71a00paTOPHBIE 3aHATHS 4
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIEPKAHNE 8
BT. 4.

NPAaKTUYECKHUE 3aHATHS 8

[TpomexyTouHast arTectanus B opMe 3a4eTa C OLICHKOH BO 2 cemecTpe




2.2. TeMmaTnuyeCcKMil IJIAH U COJEPKAHME JUCHUIIIIMHBI

HaumenoBanmue pasaenoB | Coaepixanue yuedOHOro MaTepuasia (OCHOBHOE U NMpogdeccHoHATbHO-OPUEHTUPOBaHHOE), 1a0opaTopHble | O0beMm | @opmupyeMble
H TeEM N NMPAKTHYC€CKHE 3AaHATHSA, npmcnazmoﬁ MOaYyJb (l'lpI/I HaJ'IH'lHI/I) JacoB KOMIETCHINH
1 2 3 4
1 cemecTp
Pazpnen 1. 18
Knerka — ctpykTypHO-
byHKIMOHATBHAS
€/IMHUIIA JKUBOT'O
Tema 1.1. Conep:xanue yueOHOTro MaTepHaJia 2 OK 2
buonorus xak Hayka. | Jleknuu, TeopeTHYeCKUe 3aHATHS 2
OO1wast xapakTepucTuKa CoBpeMeHHbIE OTpaciu OUONIOrHuecKux 3HaHui. CBs3b OMOJIOTUY C IPYTUMH HayKaMu: OMOXHMUS, 2
KHU3HHA ouodusuka, Ononnka, reoreorpadust u ap. Poib u mecto 6uonoruu B popMUPOBaHUN COBPEMEHHOM
Hay4YHOH KapTUHBI MUpa. Y POBHH OpraHU3aLUH )KUBOW MaTepuu. OO11ast XapaKTepUCTHKA KU3HHU,
CBOMCTBA KUBBIX CUCTEM. XUMUYECKUNA COCTaB KIIETOK
Tema 1.2. Coaepxanue y4e0HOro MaTepuajia 8 OK -01
CrpykTypHO- Jlekuuu, TeopeTnyecKue 3aHATHSA 4 OK - 02
(GyHKUMOHANBHAS Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MOT0XKEHUS COBPEMEHHON 2 OK - 04
OpraHu3aIys KIETOK | KJIETOYHOW TEOpHUH.
Tuns! KI€TOYHOW OpraHU3aIUK: MPOKAPUOTHUECKUH U dyKapuoTuuecKuil. OTHOKIETOYHbIE U
MHOTOKJIETOYHbIE OpraHn3Mbl. CTpOEHHE IPOKAPUOTHYECKON KIETKH. 2
CtpoeHue sykapuoTuyeckoil kinetku. Hekserounsle opMbl skn3HU (BUPYCHI, bakTeprodari)
JlabopaTopHble 3aHATHS 2
[TproGperenue onpITa IPUMEHEHUSI TEXHUKH MUKPOCKOITUPOBAHUS IIPU BBHITIOJHEHUH JTAOOPATOPHBIX 2
pabor:
JlaboparopHas
JlaGopatopHas pabota «CTpoeHHe KIETKH (pacTeHuUs, )KUBOTHbIE, TPHOBI) U KJIIETOYHBIE BKIIOUEHHS
(kpaxmai, KapOTUHOMIbI, XJIOPOILIACTHI, XPOMOILIACTHI)»
[ToaroroBka MUKpOIpenapaToB, HAOIIOAEHUE ¢ TOMOIIBI0 MUKPOCKOTIIA, BBISIBJICHHUE Pa3IHUnil
MEXJly M3y4yaeMbIMU 00beKTaMu, GOpMYyIUPOBAHNE BBIBOJIOB
IIpakTHYecKHe 3aHATHS 2
Bupychble u 6akrepuanbHblie 3a00seBanns. O01IMe TPUHIUITBI UCIIOJIb30BAHUS JIE€KApPCTBEHHBIX 2

BCIICCTB. OcoOeHHOCTH IIPUMCHCHU A aHTHOMOTHKOB. HpCﬂCTaBHCHHe YCTHBIX COO6H1€HHﬁ C
npeseHTauHeﬁ, MOATOTOBJICHHBIX IT0 IEPECUYHIO HCTOUYHUKOB, pPCKOMCH/IOBAHHBIX IIPCTIOJABATCIIEM




Tema 1.3. Coaep:xkaHue yueOHOTro MaTepHaJia 4 OK-01
CtpyKTypHO- Jlekuuu, TeopeTHYecKHe 3aHATHS 2 OK - 02
(GyHKIMOHATBHBIE XpomocomHas Teopusi T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK, 2
(akTopsI TOMOJIOTHYHBIC U HETOMOJIOTUYHBIC XPOMOCOMBI, TAIlJIOUTHBINA U JUILIOUTHBIA HA00DP.
HaCJIEACTBCHHOCTH Hyxneunossie kucnotsl: JITHK, PHK nHaxoxnenue B kieTke, ux crpoeHue U GyHkuuu. Matpuynsie
IPOIIECCHI B KJIETKE: PEeIUTUKAIHs, OMOCHHTEe3 Oelka, pernapanus. | eHeTuYecKuii KO U ero CBOMCTBA
IlpakTHYeckne 3aHATHA: 2
Pemienue 3a1au Ha onpeieseHUE MOCIEI0BATEILHOCTH HYKIICOTHI0B, aMUHOKHUCIIOT B HOPME U B 2
Cly4yae U3MEHEHMs nociiejoBaTenbHOoCTH HyKieotuoB JJHK
Tema 1.4. Copnepxxanue yueOHOIro MaTepuasa 2 OK - 02
OOMeH BelIecTB U Jlekuuu, TeopeTHYecKHe 3aHATHSA 2
IpeBpamieHue SHepruu B | [lonsarue metabonu3mM. ACCUMUIISINS U JUCCUMIIIALINAS — IBE CTOPOHBI MeTabonu3ma. Tumnel ooOMeHa 2
KJIETKE BEIIIECTB: aBTOTPOQHBIN U TeTepOTpodHEII, ad3poOHBIN 1 aHa’poOHBIN. [InacTnyeckuii oOMeH.
DoTocuHTE3. XEMOCHHTES
Tema 1.5. Coaep:xanue yueOHOTro MaTepHaJia 2 OK - 02
JKU3HEHHBIN UKIT JIeKnuu, TeopernyecKne 3aHATHS 2 OK-04
KjaeTKU. Muto3. Meiio3 | KieTouHslit UKII, €ro meproabl. MUTO3, €ro CTaJud M IPOUCXOIAIINE ITPOIECCH. bromornyeckoe 2
3HaueHue MUTO3a. Meiio3 u ero cranuu. [loBenenne xpomocoM B meiioze. Kpoccunrosep.
buosiornueckuit cMbIca Melo3a
Pasznea 2. 20
CrpoeHune U QyHKIINH
Oopranmsma
Tema 2.1 Conep:xanue yueOHOT0 MaTepHaJia 2 OK - 02
Crpoenue opranusma | Jlekuuu, TeopeTnyecKne 3aHATHS 2 OK-04
MHOTOKJIETOYHBIE OPTAaHU3MBI. B3aUMOCBS3b OPraHOB M CHCTEMBI OPTaHOB B MHOTOKJIECTOYHOM 2
opraamu3me. ['oMeocTa3 opranusma 1 ero noJep>kaHue B Mporecce )XKU3HeAeITeTbHOCTH
Tema 2.2 Coaep:xanue yueOHOTo MaTepHaJia 2 OK - 02
Dopmebl pasMHOXKEHHS | JIeKuu, TeopeTHYecKHe 3aHATHSA 2
OpPTraHHU3MOB ®Dopmbl pa3MHOKEHUsT Opranu3MoB. becnonoe u monoBoe pasmMHoxkeHune. Buasl 6ecmonoro 2
pasmHoxeHus. [lonoBoe pasmHoxkeHue. ['amerorenes y ;kuBOTHbIX. ClIEpMaTOreHe3 U OOTEHES.
CtpoeHue noJoBBIX KIeTOK. OTUI0OA0TBOpEHNE
Tema 2.3 Conep:xanue yueOHOTro MaTepuaJia 2 OK - 02
Onrorenes pacrenuit, | JleKuuu, TeopeTHYECKHE 3AHITHS 2 OK-04
KUBOTHBIX U YEJIOBEKa | MHauBHyanbHOE pa3BUTHE OPraHU3MOB. DMOpUoOreHes u ero craauu. [loctamOpuoHanbHblIi 2

nepuoJi. CTaguu MocTaIMOPHOHAIBHOTO Pa3BUTHA Y KUBOTHBIX U yesoBeka. [Ipsimoe u Henmpsmoe
pasBuTHe. buonoruueckoe crapeHue U cMepTb. OHTOreHe3 pacTeHui




Tema 2.4 Coaep:xkaHue yueOHOTro MaTepHaJia 4 OK - 02
3aKOHOMEPHOCTHU Jleknum, TeopeTnyecKue 3aHATUS 2 OK - 04
HacJIE0BaHUA OcHOBHbIE IOHATHSA F€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Mennens 2
(MOHOTMOPHIHOE M TOJUTHOPUAHOE CKpeluBanue). BzanmoaelcTBie reHoB
IlpakTHyeckne 3aHATHA 2
Pemenue 3a1au Ha onpeeneHrne BEpOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX PU3HAKOB IIPU 2
MOHO-, TU-, IOJINTUOPUIHOM U aHATTU3UPYIOLEM CKPEIIMBaHUU, COCTABICHUE T€HOTUITNYECKUX CXEM
CKpEIMBAHUS
Tema 2.5. Copnepxxanue yueOHOro MaTepuaJia 4 OK-01
Cueriennoe JIeKkuuu, TeopernyecKue 3aHATHS 2 OK -02
HACJICI0BAHKE 3akonbl T. Moprana. CuenieHHOe HaclieloBaHHE T€HOB, HapyleHue cuerjenus. Hacnenosanue 2
MPU3HAKOB MIPU3HAKOB, CLICTIJICHHBIX C MTOJIOM
IIpakTHYecKue 3aHATHSA: 2
Pemenue 3aa4 Ha onpezieieHue BEPOSTHOCTH BOZHUKHOBEHUS HACIIEJCTBEHHBIX MPU3HAKOB MIPH 2
CIICTUIEHHOM HACJIEI0BaHUH, COCTaBICHNE TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
2 cemecTp
Tema 2.6. Coaep:xanue yueOHOT0o MaTepHaJia 4 OK-01
3aKOHOMEPHOCTH Jlekuun, TeopeTuyecKue 3aHATHSA 2 OK - 02
M3MEHYUBOCTH H3MeHYnBOCTh MPU3HAKOB. BUIbI N3MEHYMBOCTHU: HACIIEICTBEHHAS M HEHACJIEICTBEHHAs. 3aKOH 2 OK - 04
TOMOJIOTMUECKUX PsAJIOB B HacaeacTBeHHo usmenunBocty (H.M. BaBunos). MyrannonHas teopus
W3MEHYUBOCTU. Bupl MyTanuii u mpuYrHbI UX BOZHUKHOBEHU. KaproTun uenoBeka.
Hacnencreennsie 3a00s1eBanus yesnoBeka. I 'eHHbIE U XpOMOCOMHBIE 00JIe3HHU YenoBeka. bonesnu ¢
HaCJIECTBEHHON ITPEIPACIIONOKEHHOCTHIO. 3HAUEHUE MEIMIIMHCKON N'€HETUKH B IIPEIOTBPALLICHUY U
JICUEHUHU TeHETHYEeCKNX 3a00JIeBaHUH YeJIOBEeKa
IIpakTHYecKue 3aHATHS 2
Pemenue 3a1ay Ha onpeenenye TUIAa MyTallUK [IPH Iepeaaye HacaeACTBEHHbIX IPU3HAKOB, 2
COCTAaBJICHUE T€HOTUIIHYECKUX CXEM CKPEIMBAHUS
Paznen 3. 6
Teopus sBOTIOLIMN
Tema 3.1 Conep:xanue yueOHOro MaTepuaJia 2 OK - 02
Ucropus Jleknum, TeopeTnyecKue 3aHATHS 2 OK-04
3BOJIFOIMOHHOTO [TepBoie sBomonmonnsle KoHuenuu (K.b. Jlamapk, XK.JI. Broddon). DBomronronHas treopust Y. 2
YUEHHUSL. Japsuna. CuHTeTHYECKAasi TEOPHUS IBOJIIOLMH U €€ OCHOBHBIE TIOJIOKEHUSI.
MHKp03B0HIOHI/I$I MI/IKpO3BOJ'IIOLII/I$I. HOHyJBII_II/I}I KakK 3JIEMECHTapHas €AMHHUIA DBOJIIOLINH. I'eneTnueckue OCHOBEI

SBOJIIONMH. DJIeMeHTapHbIe (haKTOPbI ABOJOLNU. EcTecTBeHHBIN 0TOOp — HampaBIsSIOUINi GakTop
HBOJIOIMH. BugooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIMU




Tema 3.2 Coaepxxanue yueOHOIro MaTepuaJa 2 OK - 02
Makpossosronus. JIeKuuu, TeopeTHYecKHe 3aHATHS 2 OK - 04
BosuukHoBeHUE N Makposomtonus. @opmbl 1 ocHOBHbIE HanpaBieHus MakpolBosounu (A.H. Cesepros). Ilytu 2

pa3sBUTHE )KU3HU HA JOCTIOKEHUs Onosoruueckoro nporpecca. CoxpaneHue 6Mopa3HooOpasus Ha 3emiie.
3emie ['unoTe3bl ¥ TeOpUM BO3HUKHOBEHUS KU3HU Ha 3emute. [1osiBiIeHNEe EPBBIX KJIETOK U UX HBOJIOIHSL.
[TpoxapuoThl 1 3yKapHoThl. [Iponcxox1eHe MHOTOKJIETOYHBIX OPraHu3MOB. Bo3HUKHOBEHNE
OCHOBHBIX ITAPCTB 3YKapUOT
Tema 3.3 Coaep:xkaHue yueOHOro MaTepHaJia 2 OK - 02
[Ipoucxoxaenue Jleknum, TeopeTnyecKue 3aHATUS 2 OK - 04
YEJIOBEKa — AHTpoIosiorus — Hayka o yesnoBeke. CrucreMaTH4ecKoe IoJIokeHue yenoBeka. CXOACTBO U OTIMYHUS 2
aHTPOIIOTeHE3 YeJI0BeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMU aHTPOIIOTeHe3a. DBOIIOLMS COBPEMEHHOT'O YeJIOBeKa.
UYenoBedyeckre packl U MX €AWHCTBO. Bpems u myTH pacceneHus 4yelioBeKa 1o IIaHeTe.
ITprcnoco0IeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSM CPEbl

Paznen 4. 18

DKOJIOTHS

Tema 4.1 Coaep:xanue yueOHOTo MaTepHaJia 2 OK-01

DKOJIOrHYECKHE JIeKknuu, TeopernyecKne 3aHATHS 2 OK -02
(axTopsl u cpesibl Cpenpbl 0OuTaHUs OPraHU3MOB: BOJAHASI, HA3€MHO-BO3/1YIIIHAs, TIOUBEHHAs, BHYTPUOPTaHU3MEHHASL. 2 OK -07
KHU3HU OU3NKO-XMMHUYECKHE 0COOEHHOCTH cpeJl 0OMTaHus opraHu3mMoB. IlpucnocoOnenus opraHu3MoB K
KU3HH B pa3HbIX cpenax. [lonstue sxonormueckoro ¢akropa. Kimaccudukarus 3K0I0rndecKux
¢axTopos. IIpaBuio munumyma 1O. JInGuxa. 3akoH TonepantHocTH B. Hlendopna
Tema 4.2 Coaep:xanue yueOHOTo MaTepHaJia 4 OK-01
[Tonmynsauus, Jleknum, TeopeTnyecKue 3aHATHUS 2 OK-02
coo0miecTBa, DKosornyeckasi XapakTepUCTHKa BUJIA M MOMYJSAUHN. DKOJIOrHYecKas HUIIA BUa. DKOJIOTHYECKHE 2 OK - 07
9KOCHCTEMBI xapaktepucTuku nonynsuuu. Coobmiectsa u 3xocucTeMbl. buonenos u ero ctpykrypa. Cessu
MEXy OpraHuzMamu B 6uoreHo3ze. CTpyKTYpHbIE KOMIOHEHTBI 3KOCUCTEMBI: TPOAYLICHTHI,
KOHCYMEHTHI, peyleHThl. KpyroBopoT BEeUIecTB U OTOK SHEPTHH B dKOocucTeMe. Tpodudeckue
YPOBHHU
*B ToM 4yucie npogecCHOHATbHO-OPHEHTHPOBAHHOE CO/IEPKAHME IPAKTHYECKOI0 3aHATHS 2
Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN SKOCUCTEMBI. buomacca 1 mpoayKIusi. 2
DKOJIOTHYEeCKHe TUPaMUJIbI Yicel, OMoMacchl M SHepruu. [IpaBuito mupaMuIp SHEPTUH.
Perienne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33/1aHUI 110 MIEPEHOCY BEIECTBA U SHEPTUH B
9KOCUCTEMAX C COCTaBJIEHHE TPO(UUECKUX Lienel ¥ MupaMu O6MOMAacChl U YHEPTUU
Tema 4.3 Copnepxanue yueOHOIro MaTepuaJa 2 OK-01
Jlekuuu, TeopeTHYECKHE 3AHATHS 2 OK - 02




buocdepa -
riodanpHas
9KOJIOTUYECKasl CHCTEMa

buocdepa — xxuBas obomouka 3emnu. Pazputue npencraBnenuii o buochepe B Tpynax B.H.
Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BemmecTBo 6uocdepsl U ero (QyHKIHH.
3aKOHOMEPHOCTH cyiecTBoBaHUs Onocdepsl. OcobeHHOCTH OMocdephl KaK TII00aTbHON
sKocucTeMbl. JlnHaMuueckoe paBHOBecue B Onocgepe. KpyroBopoTsl BemmecTB 1 OMOre0XMMUYECKHE
U KIIBL. [ 1100aJIbHBIC DKOJIOTHYECKUE MTPOOJIEMBI COBPEMEHHOCTH

OK - 07

Tema 4.4
Bnusinue
AHTPOTIOTEHHBIX
(dhakTopoB Ha 6nochepy

Coaep:xanue yueOHOTo MaTepHaJia

.]ICKIII/[I/I, TCOPECTHYCCKHUEC 3AHATHUSA

N

AHTpOTOTreHHBIE BO3ICHCTBHS Ha Ouocdepy. 3arps3HeHus Kak BHJI aHTPOIIOTEHHOTO BO3/ICHCTBHUSI.
AHTponoreHHbIe Bo3/ielicTBUs Ha aTMochepy. Bo3aelictBus Ha ruapochepy. Bo3aeiicTBus Ha
autocdepy. AHTPOIIOTEHHBIE BO3CHCTBUS HA OMOTHYECKUE COOOIIECTBa. YTIYOJICHHO U3yYaroTCs
OTXO/JIbl, CBSI3aHHBIE C OMpeIeJICHHON Mpodeccueil/cnennaaTbHOCThIO

*B Tom uHce npod)ecCHOHATBHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe TPAKTHYECKOr0 3aHATHSA

N

[TpakTudeckoe 3anstue «OTXOAbI MPOU3BOACTBaY). Ha ocHOBE (penepanibHOT0 KiIacCH(PHUKAIIMOHHOTO
KaTaJjora OTXOJIOB ONPEIEIsATh KJIacC ONAaCHOCTH OTXO0B; arperaTHOE COCTOSTHHE M (PU3UUCCKYIO
bopMy 0TX010B, 00pa3yrOIIUXCs Ha paboueM MecTe / Ha dTarax MPOU3BOJICTBA, CBSI3aHHBIC C
onpeesIieHHON npodeccreit/CrenuatbHOCThIO

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

Tema 4.5
Bnusaue counansHo-
HKOJIOTUIECKUX
(bakTOpOB Ha 3710pOBbE
YeJIoBeKa

Conep:xanue yueOHOTo MaTepHaJia

JIeKIlI/II/I, TCOPECTHYCCKHUC 3AHATUSA

N

310poBBE U ero cocTaBistonue. akTopbl, MOJOKUTEIBHO U OTPUIIATEIBLHO BIUSIONIUE HA
opranu3M yenoBeka. [IpoGiemMa TeXHOTEHHBIX BO3/IEUCTBUI Ha 3J0POBbE YEIOBEKA
(37IeKTpOMarHUTHBIE MOJIs1, OBITOBAsT XUMUSI, M30BITOYHBIC IITYMBI, paJAHAIU U T.11.). AJanTanus
OpraHu3Ma ueioBeka K akropam okpysxaromie cpeasl. [IpuHnune! popmMupoBanus
3710poBhecOeperaroiiero nmopeneHus. u3ndeckas akTUBHOCTH M 37I0pOBbE. buoxumudeckue
ACIMEKThl PAIIMOHAIBHOTO MUTAHUS

JlabopaTopHble 3aHSTHUS:

JlaGopatopHasi paboTa Ha BEIOOp:

JlabopaTtopHast pabota «YMCTBEHHasi pab0TOCIIOCOOHOCThY

OBnajieHre MEeTO1aMu OIpeIeNIeHHs T0Ka3aTeslell yYMCTBEHHOM paboTOCIIOCOOHOCTH, OObSICHEHHE
MOJIyYEHHBIX Pe3y/IbTaTOB U (OPMYINPOBAHKE BBIBOJIOB (MMMCHbMEHHO) C UCIOJIb30BaHUEM HAYUHBIX
MIOHATUH, TEOPUN U 3aKOHOB

JlaboparopHas paboTa «BausHue abuornyeckux (GpakTopoB HA YesoBeKa (HU3KHUE U BHICOKHE
TEMIIepaTyphl)»

N3ydyeHre MexaHU3MOB aJanTalli OpraHu3Ma 4ejloBeKa K HU3KUM U BHICOKMM TeMIIepaTypaMm 1
00BSICHEHHUE TOJIyYEHHBIX PE3Yy/IbTaTOB U (POPMYITHPOBAHNE BHIBOIOB (ITMCHMEHHO) C
VICITOJIb30BAaHNEM HAYYHBIX OHITHHI, TEOPUI U 3aKOHOB

*B Tom uncie npog)ecCHOHATbHO-OPHEHTHPOBAHHOE CO/IeP:KAHNE MPAKTHYECKOI0 3aHATHS

OK - 02
OK - 04
OK - 07




B kauecTBe TpUTrTEpOB CHUXKAIOMINX PA0OTOCIIOCOOHOCTH UCIIOIB30BATh YCIOBUS OCYIIECTBICHUS 2
npodeCCHOHATILHOMN IeSTEILHOCTH: IITyM, TEMIIEpaTypa, puzndeckas Harpy3Ka u T.1I.
Paznea 5. 8 OK-01
buonorus B )xu3nu OK - 02
Tema 5.1 Coaep:xaHue yueOHOro MaTepHaJia 4 OK - 04
buorexnonoruu B Jlekuun, TeopeTHyecKue 3aHATHSA 2
JKHA3HHA KaxKA0ro bruorexHoorus Kak Hayka v mpou3BoJAcTBO. OCHOBHBIE HAPABIIEHUS] COBPEMEHHOM 2
ounorexHoioruu. Meto il 6noTexHoIoruu. OOBEKTHI OMOTEXHOJIOTHH. DTHKA OMOTEXHOIOTUISCKUX
Y TEeHEeTUYECKHUX HKCIIepUMEHTOB. [IpaBuia noucka u ananmsa 6MOIKOIOTHUECKON HHPOpMAIUN U3
Pa3IMYHBIX UCTOYHUKOB (Hay4YHas U ydeOHO-HAy4dHAsl JUTEPATypa, CPEICTBA MACCOBOM
uH(popmanuu, cetb UHTEepHET U Apyrue)
IIpakTHYecKkue 3aHATHS 2
Ketficpl Ha aHam3 HHGOPMALIMK O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHUECKUX TEXHOJIOTHHA, 2
KJIETOYHOM WHKEHEPUH, MUIIEBbIX OMOTEXHOIOTUI. 3aluTa Keiica: MpeicTaBIeHIe pe3ynbTaToB
pelIeHns KeMcoB (BBICTYIUIEHUE C PE3EHTalUeEN)
Tema 5.2 Coaep:xxanue yue0HOro MaTepHaJia 4
buorexnonoruu B Jlekuun, TeopeTnyecKue 3aHATHSA 2
MPOMBIIIIJICHHOCTH Pa3BuTHe MpOMBIIITIEHHONW OMOTEXHOJIOTHIA U €€ MPUMEHEHHE B )KU3HU YeNIOBEKa, MOUCK U aHAIIN3 2
UH(POPMALIUU U3 PA3IMYHBIX HCTOYHUKOB (HayyHas U yueOHO-HaydHasl JTUTEpaTypa, CpeiCTBa
MaccoBOW nHpopManuu, cetb IHTepHeT U Apyrue)
Kelicbl Ha aHanu3 MHGOPMALMK O Pa3BUTHH IPOMBIIIIIEHHON OMOTEXHOJIOTUH (IO Ipymnmam)
Tema 5.3 Copepxanue yueOHOIro MaTepuasa 2 OK-01
Commanbno-otrueckue | JIeKuuu, TeopeTudecKue 3aHATUs 2 OK - 02
ACTCKTBI OTHYECKHUE acTIeKThl Pa3BUTHS OMOTEXHOJIOTUN U MPUMEHEHHUE UX B )KU3HH YEJIOBEKa, TOUCK U 2 OK - 04
OMOTEXHOJIOTHH aHanu3 UHQOpPMAIIMH U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JIUTeparypa,
CpelcTBa MaccoBOM UH(popMmaIuu, cetb IHTepHeT u apyrue)
Keilicpl Ha aHaIM3 HHGOPMALIMU 00 STUYECKUX ACMEKTaX pa3BUTHUsI OMOTEXHOJIOTUH (110 rpymIam)
Tema 5.4 Coaep:xanue yueOHOTo MaTepHaJia 4 OK-01
buorexnomnornu u Jleknum, TeopeTnyecKue 3aHATHUS 4 OK-02
TEXHUYCCKHUEC CUCTEMBI | PazBuTHe OMOTEXHOJIOTHIA ¢ TPUMEHEHUEM TEXHUYECKUX CUCTEM (OMOMHKEHEPHS, 2 OK - 04
O6uonHpopmaTuka, OMOHUKA) U UX IPUMEHEHHE B )KU3HU YEJIOBEKA, MOMCK U aHAJIN3 HH()OpMaIK 13
pa3IMYHbIX UCTOYHUKOB (HayyHas U yueOHO-Hay4yHas JIMTepaTypa, CpeCTBAa MacCOBOI
uHopmanuu, cetb IHTEepHeT U Apyrue)
*B ToM 4yucie npogeccCHOHAJIbHO-OPHEHTHPOBAHHOE CO/IEPKAHME NPAKTHYECKOI0 3aHATHS 2




[IpencraBnenue pe3yabTaTOB PEIICHUs KEHCOB (BBICTYIUICHHE C TIpe3eHTanueii). Keicel Ha aHanm3
uH(GOpPMAIIUU O PA3BUTUU OMOTEXHOJIOTHUI C MPUMEHEHUEM TEXHUYECKUX CUCTEM (TI0 TPYIIIaMm).
3ayeT ¢ OLIEHKOM

Bcero:

72




3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JNCHUIIVINHBI

3.1. Jlas peanau3anuu NporpaMMsl JIUCUHUILJIMHBI JOJKHBI ObITH MPETYCMOTPEHbI
cjeylolIUe crenuaabHble MOMeIleHns:

Kabuner «buonorum», OCHAIIEHHBIA O0OpPYAOBaHHMEM: MeOENb, TOCKa, MEJ, HarjsJaHbIe
nocoOust (KOMIUIEKTBI y4eOHBIX TaOJIMI, TUTAKATOB), TEXHUYECKUMHU CpPEJICTBAMH OOYUYCHHUSI:
KOMIIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEICHUS 3BYKA, IPUHTEP, MYIBbTUMEIUA-TIPOEKTOP C IKPAHOM,
yKa3Ka-Tpe3eHTep Il Mpe3eHTaIuil.

JlaGoparopus, ocHaieHHass OOOpyIOBaHUEM JJIsi MPOBEACHMS 3aHSATHI: MHKPOCKOIIBI,
CEKYHJIOMEpP, TOHOMETp, JlabopaTopHasi mocyna (MpoOWpKH, MOACTABKU ISl IPOOHPOK, MUHIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEeIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISIHHbIC IaJIOUKH,
MPernapoBalIbHBIC UTIIBI, (UIBTPOBATBHAS OyMara (cayieTku), CTakaHbl) THTIEPTOHUYECKHUI PacTBOP
xjopuna HaTtpus, 3%-HbIIl pacTBOp MEpPOKCHIA BOJOPOAA, PACTBOp Hoja B HOIUCTOM Kalluw,
TIIALEPUH, KITYOHH KapTOQes, JTUCT 3JI0/IeU KaHAJCKOU, IJI0]1 pIOMHBI OOBIKHOBEHHOH (pSOWHBI WITH
TOMara), JIyK pernyaTblii, pa3Be/IecHHbIE B BOJE IPOMKIKH);

HNudopmanunonnoe odecnevyenue. IlepeueHbp pexoMeHayeMbIX y4eOHbIX HM31aHUI, UHTEPHET-
pecypcoB, T10NOJTHUTEIBLHOM JIUTEPATYPhI

OcHoBHast TUTEpaTypa:

1. Aradonosa, 1. b. buonorus. 10 knacc: 6a30BbIi 1 yrryOnEHHBINA ypoBHY : yueOnuk / 1. b.
Aradonosa, B. U. CuBornazoB. — 4-e u3a. — Mocksa : [Ipocsemenne, 2022. — 256 ¢. — ISBN 978-
5-09-100206-5. — Texkct : snexrponnsiii // Ludposoii obpasoBarenshbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/132202.html (nara obpamenus: 15.08.2023). — Pexum
JOCTYTIA: JIIs1 aBTOPU3UP. TIOIb30BaTENeH

2. buonorus. 11 xnacc: 6a30BbIil YPOBEHbB : yUeOHUK AJIs1 00111€00pa30BaTebHbIX OPraHnu3alui
/ . K. Benses, I1. M. boponun, I. M. Hemvmun [u np.] ; mox penakiumeit J[. K. Bensesa, I. M.
Hpmvmiuna. — 9-e uzn. — Mocksa : [Ipocsemenue, 2022. — 226 ¢. — ISBN 978-5-09-101669-7. —
Texct : snexrponusii // Ludposoii obpazosarensHbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132210.html (nara o6pamenus: 15.08.2023). — Pexxum nocrtymna: amis
aBTOPU3UD. MTOJIb30BATENIEH

3. buonorus : yueOHMK U MPAKTUKyM s CPEAHETO MPOQEeCCHOHAIBLHOTO 00pa3oBaHus /

B. H. Speirun [u ap.] ; noa pemakuueit B. H. Speiruna. — 2-e u3a. — Mocksa : M3garenscTBo
FOpaiit, 2023. — 378 c. — (IIpodeccuonanbuoe obOpazoBanue). — ISBN 978-5-534-09603-3. —
Texkct :  oamektponubli  //  OOpazoBarenbHass — tuarpopma  FOpaiit  [caiiT]. ——

. O6yxoB, 1. K. buonorus: KjaeTku U TKaHU : yueOHOE 1ocodue A cpeTHero NpogeccuoHaIbHOro

obpazosanusi / JI. K. O6yxoB, B. H. KupunenkoBa. — 3-e¢ wu3m., mepepadb. u jom. — Mocksa :
N3znarensctBO FOpaiit, 2023. — 358 c. — (IIpodeccuonansroe obpazoBanue). — ISBN 978-5-534-
07499-4. — Tekct : onektponHbli // OOpazoBarenbHas 1utarpopma FOpailt [cait]. —

Epemuenko, O. 3. buonorus: ydenume o Ouochepe: ydeOHOe TmOcCOoOWE I CPEAHETO

npodeccuonansHoro obpazosanusi / O. 3. Epemuenko. — 3-e u3f., nepepad. u gon. — Mocksa :
NznarensctBo FOpaiit, 2023. — 236 ¢. — ([IpodeccnonansHoe odpazoBanue). — ISBN 978-5-534-
10183-6. — Teker : oanekrpoHHbI // OOpaszoBarenbHas minardgopma HOpaiitr [caiit]. —

JlomoTHUTENbHAS TUTEpaTypa:
Cusornazos, B. . buonorus. Obmas ouonorusa. 10 knacc: 6a3oBblif ypoBeHb : yueOHukK / B. U.
Cusornazos, 1. b. Aradonosa, E. T. 3axapoBa. — 11-e uzn. — Mocksa : [Ipocsemenue, 2022. — 256
c. — ISBN 978-5-09-101674-1. — Texkcr : snextponHslii // L{ludpooit o6pazoBarensHslil pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/132216.html (nara o6pamenus: 15.08.2023).
— PesxxuM mocTyna: 1uist aBTOPH3HP. MMOJIb30BaTeNeH



2. Jlanmmkas, T. B. buonorus. TecTs : yaebHOE Mocodue A cpeaHero npoheccuoHaaIbHOTO

obpazoBanmsi /  T. B. Jlanumkas. — MockBa : MspmarensctBo  Opaiit, 2023.— 40c. —
(ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-14157-3. — TekcT : SICKTPOHHBIA //
OOpazoBarenphass muargopma HOpaiit [caiit]. —  URL: https://urait.ru/bcode/519715 (nara

obpamenus: 22.08.2023).

CmupuoBa, M. C. EcrecTBo3Hanue: reorpadus, OWUOJOTHS, JKOJOTH : y4eOHOEe Mmocodue yis
CpeaHero npodeccuoHaIbHOTO obpazoBanusi / M. C. CmupHOBa, T. M. CmupHOBa,
M. B. Boponenko. — 2-e 3., nepepad. u non. — Mocksa : M3narensctBo KOpaiit, 2023. — 284 ¢. —
(ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-16618-7. — TekcT : S1CKTpOHHBIA //
OO6paszoBarenbHas miardopma HOpaiit [caiit]. —  URL: https://urait.ru/bcode/531383 (mara
obparmienusi: 22.08.2023).

NHTtepHeT-pecypcesl

1. www.sbio.info (Bcs Ouonorus. CoBpemeHHass OWOJOTHS, CTaTbW, HOBOCTH,
OnOJIMOTEKA).

2. www.window.edu.ru (EnuHoe okHO nocTyna K oOpa3oBaTeIbHBIM pecypcam
WuTepuera no 6uosorun).

3. www.5ballov.ru/test (Tect mis aOUTYpUEHTOB MO BCEMY IIKOJIBHOMY KYpCY
Ouosorum).

4, www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHKAIIMOHHBIE BUKTOPUHBI IO
OMOJIOTHH — KOJIOTHH Ha cepBepe BOpOHEKCKOro YHUBEPCUTETA).

5. www.biology.ru (buonoruss B OtkpbeiToM Kkomiemke. CalT CcOmepKUT
JIEKTPOHHBIN y4eOHUK 1m0 6uonoruu, On-line TecTh).

6. www.informika.ru (OneKTpoHHBIH Yy4eOHUK, OOJBIION CIUCOK HUHTEPHET-
pecypcoB).

7. www.nrc.edu.ru (buonormueckass kapthHa wmupa. Paszmen KOMIIBIOTEPHOTO
ydeOHHKa, pa3paboTaHHOro B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

8. www.nature.ok.ru (Penkue u wucuesaromme >XuUBOTHbIEe Poccun — MpoOeKT
Oxonorudeckoro nentpa MI'Y um. M.B.Jlomonocosa).

9. www.kozlenkoa.narod.ru (Jnst Tex, KTo yuyuTcs caM M y4YUT APYIHX; OYHO U
TUCTaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM TIPEIMETaM).

10.  www.schoolcity.by (buonorus B Bonpocax u oTBeTax).

11. www.bri12002.narod.ru (buonorus s mkonbHUKOB. KpaTkasi, koMnakTHas, HO

JIOCTaTO4YHO NoJpoOHas uHpopmauus no pasznenam: «OOmas Ouonorus», «boraHukay,

«3oonorusy, «UenoBek»).

3.3. MeToanueckoe obecrnevyenne 00pa3oBaTe1bHOI0 NMpouecca 1Jisi 00y4eHHs HHBAJIUI0B
U JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbS

VYcrnoBust OpraHu3alMM M COjAEp)KaHHe OOY4YeHHs M KOHTpOJIS 3HAHUN WHBAJIUAOB U
oOyuaromuxcst ¢ OB3 no nucuuminbHe «buonorus» omnpeneistoTcss MporpaMMoN TUCIUIUIMHBI,
a/IalITUPOBAHHOM MTPH HEOOXOAUMOCTH /ISl 00YUEHUS YKa3aHHBIX 00yJaroLIuXcs.

Opranuzanust 00ydeHusl, TEKyIIeid U MPOMEKYTOYHOH aTTECTAllMH CTYJCHTOB-UHBAIUIOB U
ctyneHToB ¢ OB3 ocymiecTBisieTcss ¢ y4eTOM OCOOCHHOCTEH MCUXO()U3MYECKOTO pPa3BUTHS,
WH/IMBUYAIbHBIX BO3MOKHOCTEH M COCTOSIHHSI 3/I0POBBS TAKUX OOYJaIOIIHXCSI.

Hcxonsa u3 ncuxo(u3n4ecKoro pasBUTHUS U COCTOSIHHMS 3/10pOBbSI CTY/AEHTOB-MHBAIMJIOB H
ctyneHToB ¢ OB3, opraHu3yroTcst 3aHATHS COBMECTHO C IPYTMMHU 00y4aroImKUMUCs B OOLIUX TpyMIax,
UCTIOJIB3YSl COLMAIbHO-aKTUBHBIE M pEQIIEKCUBHBIE METO/bl OOyYeHHs CO3JaHHs KOM(pOPTHOTO
TICHXOJIOTHYECKOTO KITMMAaTa B CTYIEHUYECKOU TPYIINE WU, TPH COOTBETCTBYIONIEM 3asiBICHHH TAKOTO
oOyyaromierocsi, MO WHAMBHUIYyalIbHOM TNporpaMme, KoOTopas SBISETCS MOAUDUIIUPOBAHHBIM
BapHaHTOM OCHOBHOW pabodeld MporpaMMbl JUCHUIUTUHBL. [Ipu 3TOM coaepkaHue MpPOTrpaMMEI
JTUCLUIUIMHBI He u3MeHsiercs. M3MeHstoTes, Kak mpaBuio, (popMbel o0ydeHHs M KOHTPOJS 3HaHUM,
o0Opa3oBaTebHbIe TEXHOJIOTHH U TUAAKTHYECKIE MaTePHAITBL.

OOyueHue CTYyAEHTOB-WHBAIUJIOB M CTyAeHTOB ¢ OB3 Takke MOXET OCYIIECTBIATHCS
WHIMBUAYAILHO W/WIIH C TIPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTHIA.


https://urait.ru/bcode/519715
https://urait.ru/bcode/531383

JlucranunonHoe o0yueHue odbecrneynBaeT BO3MOKHOCTh KOMMYHHUKAIIHH € IpernoiaBaTesieM, a
TakXkKe ¢ APYTUMHU 00ydaeMbIMH TTOCPEACTBOM BEOHMHAPOB (HAITPUMED, C UCTIOIH30BAHUEM ITPOTPAMMEI
Skype), 4to CrmocoOCTBYET CIUIOYEHHIO TPYIIIIBI, HAMPaBISACT Y4eOHYIO TIPYIIy Ha COBMECTHYIO
paboTty, o0CcykeHuE, MPUHATHE TPYITIOBOTO PEIICHUSI.

B yuebHOM mporecce A MOBBINICHHUS YPOBHS BOCHPUATHA M TepepaboTKu y4dyeOHOMH
uH(pOpMAIIUK CTYACHTOB-UHBAIUIOB U CTYIAeHTOB ¢ OB3 TNpHUMEHSIOTCS MYJIbTUMEIUIHBIC H
CHeMalIn3upOBaHHbIC TEXHUUYECKUE CPEICTBA pUeMa-repeadu yueOHoi HHPOpMAaIK B JOCTYITHBIX
dbopMax ISl CTYJEHTOB C Pa3IMYHBIMU HAPYIIECHUSMHU, 00CCIICUUBACTCS BBITYCK allbTEPHATUBHBIX
¢bopMaTOB MEUaTHBIX MAaTEpUAIOB (KPYMHBIA MIPUPT), FIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB B
dbopMax, aZanTUPOBAHHBIX K OTPAaHUYEHHUSM 370POBbS OOYyYalOMIMXCs, HaTW4Yhe HEoOXOIUMOro
MaTepUaTbHO-TEXHUYECKOTO OCHAIIICHUS.

[TonGop u pazpaboTka yueOHBIX MaTEPUAIOB IPOU3BOIUTCS MPEIOAaBaTEIeM C yYETOM TOTO,
YTOOBI CTY/ICHTHI C HAPYIICHHUSIMU CJTyXa IMOTyYalid HH()OPMAIIHIO BU3YAITBHO, C HAPYIICHUSIMH 3PCHUS
— ayJualibHO (HaIlpUMep, C UCII0JIb30BAaHUEM MTPOrPaMM-CHHTE3aTOPOB PEUH).

Ilpumeuanue: Ilpenooasamenu, yuebHvle Kypcbl KOMOPbIX MpedyIom om CmyOeHmos
BbINOJIHEHUSL ONPEeOeNeHHbIX CheyUupuuecKux Oelcmsull U npedCmasiaruux cobot npooaemy uiu
oeticmeue, HeGblNOTHUMOE OJisl CHYOEeHMO8, UCNbIMbIBAIOWUX MPYOHOCIU C NEepedBUICeHUeM UTU
peuvto, obszanvl 6 PIIJ] yuecmv smu ocobenHocmu u npeoiazamv CMYyOeHMAM-UHBAIUOAM U
cmyoenmam ¢ OB3 anbmeprnamugnbie Memoovl 3aKpenyieHus U3yuaemo20 Mamepudaa.

Jlis ocylIecTBICHHUs] TPOIEAYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH U IMPOMEKYTOUHON
arrecTanuu oOydaromuxcs HHBaIUAOB U yuil ¢ OB3 (oHI OLEHOYHBIX CPEACTB MO AWCHUILINHE,
MO3BOJIAIOIINN OLIEHUTH JOCTH)KEHHE UMHU PEe3yNbTaTOB OOy4eHHUS M YpOBEHb C(HOPMHUPOBAHHOCTH
KOMIICTCHIIMA, TPEIyCMOTPEHHBIX Yy4YeOHBIM IUIAHOM H pabodeld MporpaMMOM JTvCHUTLINHEI,
afanTupyercs st 00ydaroluXcsi MHBAIUIOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 37I0POBbSI C
Y4ETOM HMHIUBUAYATBHBIX MCHUXO(PH3HOIOTHYECKHX OCOOCHHOCTEH (YyCTHO, MHChMEHHO Ha Oymare,
MUCbMEHHO Ha KOMIIbIOTEpe, B opme TectupoBaHus U T.11.). [Ipn HeoOXoaumMocTu 00ydaroummces
MIPEIOCTABIISICTCS JTOMOJHUTEIIBHOE BPEMSI JUIS ITOJATOTOBKH OTBETA IPH MPOXOXKICHUU aTTECTAIHH.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUA
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHDBI

KoHTpo/ib M oOmeHKa pe3ylbTaTOB OCBOEHHUS 0011e00pa30BaTeIbHON JUCLUILUIMHEI
PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThI, HAIIPABICHHBIE HA (POPMHUPOBAHKE OOLINX U
npo¢ecCHOHATIBHBIX KOMIIETEHIIMH 10 pa3/ielaM U TeMaM COJIepKaHus yueOHOro Marepuaa.

Oo0masn
KOMIIEeTeHIIUA

Paznen/Tema

Tun oueHOYHbIX MEPONPUATHIA

Pasznea 1. KileTka — cTPyKTYPHO-(PYHKIIMOHAJIbHAS

CAUMHHUIIA )KUBOI'O

KonrtponsHas pabora
«MoOneKyIsIpHbII yPOBEHb
OpraHu3alH JKUBOTO»

OK 02

buonorus kak Hayka. O61mas
XapaKTEPUCTHKA KU3HU

3arnosHeHHEe TaOJIHIIBI C ONMCAaHHEM
MCTOJOB MUKPOCKOIIUPOBAHHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMH.
3anonHenue Tabauipl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTUI

3aroTHeHHEe CPABHUTEITLHOU TAOUIIBI
CXOJICTBA M PA3JINYMIA )KHBOTO U HE
KUBOT'O

OK 01
OK 02
OK 04

CtpyKkTypHO-(DYHKIHOHATIBHAS
OpraHu3anus KIeTOK

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTanbHON KapThl 1O
KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ YYKAPHOTHUECKUX U TI0
L[apCTBaM B MUHH I'PyIMIax
BrimonHaenue u 3ammra 1a60paTopHBIX
pabor:

«CtpoeHue KIIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJIETOYHBIE
BKITIOYCHUS (Kpaxmail, KapOTHHOUIBI,
XJIOPOIIIACTHI, XPOMOILIIACTHI )»
[Tpaktudeckoe 3anstue. [IpencraBnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTanueH,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHHUKOB, PEKOMEHJOBAaHHBIX
Ipero/iaBaTeseM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpsl HACIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHue
MOCJIEA0BATEIbHOCTH HYKJIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
W3MEHEHMS OCIeI0BATEIbLHOCTH
HykneotunoB JIHK

OK 02

OOMEH BELIECTB U
[IPEBPALLIEHUE YHEPTUU B KIIETKE

OpOHTAIBHBIN OIIPOC

3anosHeHne CPaBHUTEITLHOMN TaOIUIIBI
XapaKTepUCTHK TUTIOB OOMeHa
BEIIECTB

OK 02
OK 04

JKu3HeHHBIN MK KIETKH.
MuTto3. Melio3

OO6cyxaeHune Mo BOmpocaM JICKIIUH
Pa3paboTka neHTHI BpeMeHH
YKU3HEHHOTO [IUKIIa




Pasznea 2. Ctpoenue U (pyHKIIUU OPraHU3Ma

KontponbHas padota “CtpoeHue u
¢byHkunu opranuzma’

OK 02 CtpoeHue opranusma
OK 04

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThI
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MoB (PaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPATKOH XapaKTePUCTHKOM
ux QyHKIMiA

OK 02 ®opMbl pa3MHOKEHUS
OpraHU3MOB

@pPOHTAIBHBIN ONIPOC

3anojHeHrue TaOIHIIbI C KPAaTKOU
XapaKTepUCTHKON U TipuMepamu hpopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02 OHTOreHe3 pacTeHui, >KUBOTHBIX
OK 04 1 YeJIoBeKa

PazpaboTka JeHTbI BpEMEHU C
XapaKTepUCTUKOM 3TallOB OHTOTEHE3a
OTZEJIBHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa IO MUKPOIpyIam
Tect/onpoc

CocraBieHne )KU3HEHHBIX LIUKIIOB
pacTeHu# 1o otaenam (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBUIHBIE,
rOJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH HacJe10BaHuUs
OK 04

PazpaboTtka rioccapus
OpOoHTANBHBIN 0IPOC

Tect o Bompocam JIeKUUH
Pemenue 3anay Ha onpeneneHme
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEJICTBEHHBIX MPU3HAKOB MIPU
MOHO-, JU-, HOJ'II/IFI/I6pI/II[HOM u
aHAITM3UPYIOIIEM CKPEIINBAHHH,
COCTABJICHUEC I'CHOTUIIMYECKUX CXEM
CKpEIIUBaHUS

OK 01 CreruieHHOe HaclIeJOBaHUE
OK 02 IIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3anad Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CICIUICHHOM HaCJIeOBaHHH,
COCTaBJICHHE TEHOTUITMUECKHUX CXEM
CKpEIIBaHUSI

OK 01 3aKOHOMEPHOCTH U3MEHUNBOCTH
OK 02
OK 04

Tecr.

Pemenue 3agad Ha onpeieieHne TUIa
MYyTallU IIPU TIepeaade
HACJICACTBECHHBIX HpI/ISHaKOB,
COCTaBJICHHE TEHOTHITMUECCKUX CXEM
CKpEIIBaHUS

Pasznen 3. Teopusi 3BoJIIOLMHA

KonTponbhas pabota “Teoperndeckue
ACIIEKTHI DBOIIOLINH KU3HU Ha 3emMiie”

OK 02 Hcropust 3BOIIOLIMOHHOIO
OK 04 y4eHHs. MUKPO3BOIIOLMS

OpOHTAIBHBIN ONIPOC
Pa3paboTka rioccapus TEpMHUHOB
PazpaboTka JeHTbl BpEMEHU Pa3BUTHUS




SBOJJIIOLIMOHHOI'O YUCHU A

OK 02 Maxkpo3Bosntorus. OneHuBaemasi IUCKYCCHS:
OK 04 Bo3HuUKHOBEHUE U pa3BUTHE KCIIOJIb30BaHUE ApTYMEHTOB,
JKU3HU Ha 3emiie OMOJIOTUYECKOI TEPMUHOIIOTHH U

CUMBOJIMKH IS I0KA3aTeNbCTBA
POJICTBA OPTaHNU3MOB Pa3HbIX
CUCTEeMAaTUUYECKUX TPYII
PazpaboTka JeHTbI BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [IpoucxoxaeHue yeaoBeka — OpOoHTATBHBIN OMPOC

OK 04 AHTPOIIOT€HE3 PazpaboTka eHThI BpeMeHH

MPOUCXOKACHUA YCIIOBCKA

Pa3gea 4. dxojorus

OK 01 Okojnoruyeckue GakTopsl U Tect 1o skonoruveckum paxTopam u

OK 02 Cpebl )KU3HU cpesiaM KU3HU OPraHUu3MOB

OK 07

OK 01 [Momynsiusi, cooOmecTBa, CocraBiieHue cxeM KpyroBopora

OK 02 KOCHUCTEMBI BEILECTB, UCITOJIb3Ysl MaTEPHAJIbI

OK 07 JIEKINH
Perienue npakTHKO-OpUEHTUPOBAHHBIX
pPac4eTHBIX 3aJJaHUH 110 IIEPEHOCY
BEIIIECTBA U SHEPIUU B SKOCUCTEMAX C
COCTaBJIEeHUE TPOPHUUECKUX LeeH u
nupamui 6MoMacchl U SHEPruu

OK 01 buocdepa - rmobanbHas OueHuBaemasi JUCKYCCHUS

OK 02 JKOJIOTUYECKast CUCTEMA Tect

OK 07

OK 01 BinsHME aHTPONIOT€HHBIX Tect

OK 02 ¢dakTopoB Ha Ouochepy [TpakTuyeckas padora “OTxo/bl

OK 04 IIPOU3BOJICTBA”

OK 07

OK 02 Binsaue counanbHo- OuenuBaemasi IUCKyCcCuUs

OK 04 HKOJIOTHYECKUX (PaKTOPOB Ha Brimonnenue nabopaTopHoit paboThl Ha

OK 07 3I0POBBE YETIOBEKA BBIOOD:

"YMcTBeHHast paboTOCIOCOOHOCTS",
"Brniusiane abuotudyeckux GakTopoB Ha
YeJoBeKa (HU3KUE U BBICOKUE
TeMreparypsl)"

Pasnena 5. Buojiorus B :.Ku3Hu

3anuTa Keica: MpeicTaBIeHNe
PE3yIbTAaTOB PEIICHUS KEHCOB
(BBICTYTIJIEHUE C MTPE3EHTAIINEH )

OK 01
OK 02
OK 04

broTtexHonoruu B )KU3HU
Ka)KIIOTO

BrinmonHenue keiica Ha aHaIN3
nH(pOpMaIUK 0 HAYYHBIX JOCTHKEHHIX
B 00J1aCTH I'€HETHYECKHUX TEXHOJIOTHH,
KJICTOYHOU WH)KEHEPUH, TTUIIIEBBIX
O6noTexHoorui (1Mo rpynmnam),
MPEJCTABICHUE PE3YIBTATOB PEIICHUS
KeMCoB




OK 01 [TpombinieHHas OMoTexHOIOTHS | BBITTONTHEHNE Kelica Ha aHAIN3

OK 02 uHpOpPMALIUU O PA3BUTUU

OK 04 MIPOMBIIIICHHOW OMOTEXHOJIOTHH (110
rpyImnam), IpeAcTaBiIeHNUE Pe3ylIbTaTOB
pelIeHus KecoB

OK 01 CounanbHO-3THYECKUE aclieKThl | BolnonHeHne kelica Ha aHAIN3
OK 02 OMOTEXHOJIOTHI nHpopMaIuu 06 STUYECKHUX acleKTax
OK 04 pa3BUTHS OMOTEXHOJIOTHH (110

rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
peLIEHHUs KEWCOB

OK 01 buorexHosoruu u texunueckue |BrplnosHeHUE Keiica Ha aHan3
OK 02 CHUCTEMBI nH(poOpMaIUU 0 pa3BUTHUSA
OK 04 OMOTEXHOJIOTUH C TPUMEHEHHEM

TEXHUYECKUX CUCTEM (TI0 TPYIIIaM),
MIPEJICTABICHUE PE3YJITATOB PEIICHHUS
KelcoB

OO01muMe KpUTEPUH OLIEHKH Pe3y/IbTATOB OCBOCHUSI Y4eOHOM TUCIUTIIHHBI

HopMmbl oLleHKM 3HaHUH MpeInoaraT yuéT HHAUBUAYAIBHBIX OCOOCHHOCTEH CTY/IEHTOB,
¢ GepeHIIMPOBAHHBIN MTOAX0 K 00y4eHHI0, IPOBEPKE 3HAHUH, YMEHHIA, YPOBHS ()OPMHUPOBAHHUS
KOMIIETEHIIMH. B yCTHBIX U MUCBMEHHBIX OTBETAX CTYAEHTOB HA MPAKTUYECKUX (CEMUHAPCKUX)
3aHATHSIX, B COOOILEHUAX U JTOKJIAJaX, 3¢ce U ApYyrux (GopMax ayIuTOPHON U caMOCTOSATENbHON
paboThl, a TaKXKe B TEKYILUX KOHTPOJIbHBIX pab0OTaxX YUUTHIBAIOTCS: INIyOWHA 3HAHUH, BIaJCHUE
HEO0OXOUMBIMU YMEHUSMU (B 00BEME MTPOrPaMMBI), IOTUYHOCTh U3JI0KEHHS MaTEpUiIa, BKIItOYast
0000111eHus, BBIBOJIBI, COOJIIOJCHHE HOPM JIMTEPATYPHOU PEUH.

OLeHKY «OTJIHYHO» 3aCIyXUBAeT CTYJIEHT, TBEPAO 3HAIOLIUI MPOrpaMMHBIN Marepual,
CUCTEMHO M TpPaMOTHO W3JAralolMid ero, JAEMOHCTPUPYIOUIMH HEOOXOAUMBIH YpPOBEHb
KOMIIETEHIINH, YETKUE, CKAaTble OTBETHI HA JOMOJHUTEIbHBIE BOIPOCHI, CBOOOTHO BIIaJICIOLIUI
HNOHSATHIHBIM anmapaToM.

O1eHKy «X0polI0» 3acily’)KMBaeT CTYJIEHT, IPOSBUBIINN MOJIHOE 3HAHHE MPOrPaMMHOIO
MmarepHaia, JeMOHCTPUPYIOUIN COPMHUPOBAHHBIE HA TOCTATOYHOM YPOBHE YMEHHs U HaBBIKH,
yKa3aHHBIE B MPOTrpaMMe KOMIETECHIINH, JOMYCKAIOUINA HEPUHIUITHAIBHBIE HETOYHOCTH TPU
U3JI0’KEHUHU OTBETa Ha BOIIPOCHI.

O1eHKy «yAO0BJIETBOPUTEIbHO» 3aCIYKUBACT CTYJIEHT, OOHAPYXHUBIIMHA 3HAHUS TOJIBKO
OCHOBHOI'O MaTepHalla, HO He YCBOMBLIMH JIeTalli, JAOMYCKAIOMIMNA OMMOKH MPUHIUIHAIBLHOIO
XapakTepa, JIEMOHCTPUPYIOUIMI HE [0 KOHLIA CGOPMUPOBAHHBIE KOMIIETEHLUH, YMEHUs
CHCTEMaTU3UPOBATh MaTepHal U JeaTh BHIBOJIBL.

O1eHKy «Heyl10BJIeTBOPUTEJbHO» 3acCily’)KUBA€T CTYJEHT, HE YCBOMBIIMH OCHOBHOT'O
coJiepKaHus MaTepuaia, He yMEIOUIHi cCcTeMaTU3upoBaTh HH(POPMAIUIO, JieaTh HE00X0AUMBbIE
BBIBOZIBI, YETKO W TPAMOTHO OTBEYaTh Ha 3aJaHHBIC BOMPOCHI, TEMOHCTPUPYIOIINN HHU3KUH
YPOBEHb OBJIAICHUSI HEOOXOIUMBIMU KOMIIETESHIIUSAMH.

OuenuBanme CTyeHTa Ha AU (PepeHIHPOBAHHOM 3a4eTe M0 y4eOHOH AMCHUIINHE

OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TJIyOOKO M IMPOYHO YCBOWI
IIPOrpaMMHBII MaTepUall, UCUEPIbIBAIOLILE, IIOCIEA0BATEIBHO, YETKO U JIOTUYECKHA CTPOUHO €ro
U3JaraeT, yMeeT TeCHO YBS3bIBaTb TEOPHIO C IPAKTUKOM, CBOOOAHO CIpPAaBISAETCA C 3aJadaMH,
BOIIPOCAMM M JPYIMMHU BUJAMU IPUMEHEHUS 3HAHWUM, HE 3aTPyAHSAECTCA C OTBETOM IIpU
BUJION3MCHCHUU SallaHPIf/'I, IMpaBUJIBHO 000CHOBBIBAET IIPUHATOC pEIICHUC, BJIaACET
Pa3HOCTOPOHHUMM HaBBIKAMU U IPUEMAMU BBITIOJHEHHUs IPAKTUYECKUX 3a1a4.

OrneHKa «X0pouo» BHICTABIISIETCS CTYIEHTY, €CJIM OH TBEPIO 3HAET MaTepHall, FPaMOTHO
U II0 CYILLECTBY M3J1araer €ro, He JOIYyCKas CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC,




IIPaBUJILHO NPUMEHSIET TECOPETUYECKUE IOJIOKEHUS NPU PEIICHUM IPAKTUYECKUX BOIPOCOB U
3ajiay, BJIaleeT HEOOXOJMMBIMH HaBbIKAMU U MPUEMAaMU UX BBIIOJHEHHUS.

OneHka «yA0BJIETBOPUTEJIBbHO» BbICTABIISAETCS CTYACHTY, €CJIM OH UMEET 3HaHUS TOJIBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWI €ro JeTalled, AOIYCKaeT HETOYHOCTH, HEIOCTATOYHO
npaBUWIbHBIE (OPMYIUPOBKH, HAPYIICHUS JOIMYECKOH IOCIENIOBATEIBHOCTH B HU3JI0KECHUU
IPOrpaMMHOI0 MaTepualla, UCIBITHIBAET 3aTPYIHEHUS MIPH BBIIOJIHEHUH ITPAKTUYECKUX PadoT.

OneHka «HeyI0BJIETBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBI HE 3HAET
3HAYUTENBHOM YacTH IPOrpaMMHOIO Marepuaia, JOIyCKAaeT CYLIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, ¢ OOJIBIIMMU 3aTPyJHEHHUSIMHU BBINOJHSCT MpakTHuyeckue padorel. Kak mpaBuiio,
OLICHKA «HEYIOBIETBOPUTEIBHO» CTaBUTCS CTyNEHTaM, KOTOpPbIE HE MOTYT IPOJIOJDKUTH
oOyuyeHne 6e3 TOTIOIHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH JUCIUILTHHE.

IlepeyeHb BONPOCOB ISl MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIUN
1o o01meodpazoBareibHOM AUCHMILVIUHE «bBuosorns»:

1. buonorus Kak Hayka, CBSI3b OMOJIOTUM C OPYIMMM HayKaMu: OMOXVMUS,
buodpmsmka, OMOHUKA, I'eHOTeorpadmus

2. Ponb 1 MecTo Onosnoruu B (GOPMUPOBAHUN COBPEMEHHOW HAYYHOUH KapTHHBI MHpA.

3. O0w1as xapakTepuCTHKa KU3HH, CBOMCTBA KUBBIX CUCTEM. XUMHUECKUI COCTaB
KJIETOK.

4, Knerounas teopus (T. IlIBann, M. llnetinen, P. Bupxos).

5. OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOUHOM Teopuu. TUIIbI KIETOYHON
OpraHMU3aLMK: IPOKAPUOTUYECKUH U DYKAPUOTUUYECKU.

6. OTHOKIJIETOYHBIE M MHOTOKJIETOYHbIE OpraHn3Mbl. CTpOEHHE TPOKAPUOTUIECKOM
KIIETKH.

7. Ctpoenune sykapuoTHnyecko kietku. Hexnerounsie popMbl )KU3HU (BUPYCHI,
OakTepuodarm).

8. Xpomocomuas Teopus T. Moprana. CTpoeHHE XpOMOCOM.

9. XpoMocoMHBIi HA0Op KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
TaruIOUIHBIN ¥ TUTUTOMIHBIA Ha0op.

10. HykneunoBsle kucnotsl: JJHK, PHK HaxoxaeHue B kieTke, UX CTpOEHHE U (QYHKIUH.
MarpudHble IpoLecChl B KJIETKE: PeTIMKaus, OnoCHHTE3 OeiKa, penaparus.
I'eneTnyeckuii KO U €ro CBOMCTBA.

[TonsiTrie MeTaboaM3M. ACCUMMIISILIMS U TUCCUMMJIISILIUS — JIBE CTOPOHBI META00IM3Ma.
Tunel oOMeHa BeriecTB: aBTOTPOQHBIHN U TeTepoTpOHBIN, a3pOOHBIN U aHAIPOOHBIH.
[Tnactuuecknii ooMeH. @oTocuHTE3. XEMOCUHTES.

KieTouHblil MK, €ro MepUoBL.

MuTo3, ero crajiuy U NPOUCXOASIINE IPOLECCHI.

M

dHorokseToyHble OpraHu3Mbl. B3aMOCBSA3b OPraHOB M CUCTEMBI OPTraHOB B
MHOT'OKJIETOYHOM OpTaHHU3ME.

bomeocTas opranusma u ero nojajep>kaHue B Mpolecce KU3HEAEATEIIbHOCTH.

DopMBbI pa3MHOKEHHSI OPraHU3MOB. becrnosnoe 1 nojgoBoe pa3MHOXKEHHE.

Bunet 6ecnionoro pazmuoxenus. [lonoBoe pazmHoXeHHeE.

hamerorenes y xuBoTHbIX. CriepmaroreHes U ooreHes. CTpo€HHE NOJIOBBIX KJIETOK.
OrtonoTBOpEHHE.

¢lHMBHyanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €ro CTa/luu.
FlocTamOpuonaneHeiif nepuoa. Ctaguu NoCTIMOPHUOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX U
geII0BEKA.

[Ipsimoe u HenpsaMoe pa3BuTHe. bronoruueckoe crapenue u cMeptb. OHTOreHe3
pacTeHuM.

©OCHOBHBIC MTOHATHS TEHETUKNA. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl . Mennens
a
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U
U



(MoHOTHOpHIHOE U TONIUTHOPUIHOE CKpenBanue). B3anmoneiicTBrue reHoB.

[Tepsrie aBomononnbie KoHmenuu (XK.b. Jlamapk, XK.JI. Bropdon). DBomonronnas
teopust Y. Jlappuna. CHHTETHYECKAs! TEOPHS SBOJIOIMU U €€ OCHOBHBIC MTOJIOKECHHUS.
MuxkposBosrorus. [lomynsnus kak 3JeMeHTapHas eIUHHIIA YBOIIOIMU. [ eHeTHUecKue
OCHOBBI 3BOJIIOIIMU. DJIEMEHTAPHBIE (PAKTOPHI IBOTIOLIHH.

MaxponsBosrornus. ®OpMbI 1 OCHOBHBIE HAIIPABJICHUST MaKPO3BOJIIOIIHH.
AHTpONONOrus — HayKa o uesnoBeke. CucremMaTinueckoe nojaokeHue yenoneka. CXOACTBO U
OTJINYHS YEJIOBEKa C )KUBOTHBIMU. OCHOBHBIC CTA/IMU AaHTPOIIOTEHE3a. DBOIOLIUS
COBPEMEHHOTO YeJIOBEKa.

YenoBedeckne packl U MX €IUHCTBO. Bpemst 1 myTH pacceneHust YeI0BeKa Mo IIaHeTe.
[TprucnocobIeHHOCTh YeNOBEKa K Pa3HbIM YCIOBHSIM CPEIBL.



