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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN 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 IulaHa OCHOBHOW NpodeccroHanbHONW 00pa3oBaTeNbHON
IPOTrpaMMBbl BCEX YKPYIMHEHHBIX TPYII ClieUaTbHOCTEH/ podeccuii.

TpynoemkocTs auctuunHbl «buonorus» Ha 6a30BOM ypOBHE cocTaBisieT 34 daca, U3 KOTOPBIX
12 dvacoB  BKIIOYaeT  MNpo(ecCHOHAIBHO-OPUEHTHUPOBAHHOE  COJEp)KaHWe,  YCHIIMBAIOLIEe
npodecCHOHATIBHYIO COCTABIISIONIYIO 10 KOHKPETHOW MPO(ECCHH WK CIEIUATbHOCTH B 3aBUCHMOCTH
ot ®I'OC CIIO npodeccun/crienuaaTbHOCTH.

[TpodeccroHaabHO-OPUEHTUPOBAHHOE COJCP)KAaHHE pEATU3yeTcs B IPHUKIATHOM MOMIYIEe
(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 npodecCHOHANBHOW JesTenbHOCTH oOydaromuxcs. Kpome Toro, mnpodeccuoHaabHO-
OPHEHTHPOBAHHOE COJCp)KaHHE Y4YUThIBaeTCs B pasgene 4 «DKOJOTHS» TPH  BBINOJHEHUN
71a00paTOPHBIX M MPAKTHYECKUX PadOT, CBA3aHHBIX C Oyaymied mpoecCHOHAIBHON NESTeNTbHOCTHIO
00y4aromxcs.

1.2. llesu ¥ MuIaHUPYeMBble pPe3yJbTaThl 0CBOCHHS U CIHUILINHBI:

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 OCBOCHHSl 0011e00pa30BaTeIbHOM IMCUMILUIMHBI B

coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCHUIUIMHA UMeeT npu popmupoBanuu u pazsutuu OK u 1K



Koa u
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeH N

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIUHBI

O6mme!

JMcuunIMHAPHbIE?

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

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH MAacCTepCTBa,
TPYAOIO0HE;

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

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

JIEATEIILHOCTH,
OBnazneHue yHHUBEpPCAIbHBIMU y4EOHBIMU IMO3HABATEILHBIMU
JICHCTBHUSMMU:

a) 0a30BbIe JJOTHYECKHE el CTBHUS:

- CaMOCTOATEIbHO (OpPMYIHpPOBATH U  aAKTyaJIM3HPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYMICCTBCHHBIN MPU3HAK HIIA OCHOBAHUS IS
CpaBHEHHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- OMpEACNATh IENU JIEATSIBHOCTH, 3a]aBaTh MapamMeTphl U
KPUTEPUU UX TOCTHKEHHUS;

- BBIABIIATh  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBICHUSX;

MMPOTHUBOPCUMA B

-copMHPOBAHHOCTh 3HAHWI O MECTE W POJU OHOJIOTHHU B
CHUCTEeME Hay4HOIO 3HaHUf; (PYHKUHOHAIBLHOM TPaMOTHOCTH
YeNIOBEeKa JJISl PEIICHUS )KU3HEHHBIX MPOOIeM;

-cOpMHPOBAHHOCTh  YMEHHS  PACKpbIBaThb  COJEp>KaHUE
OCHOBOTIOJIATalOIINX OWOJIOTUYECKUX TEPMHHOB W TIOHSATHH:
JKU3Hb, KIIETKA, TKaHb, OpraH, OPraHu3M, BHJI, MOITYJISIIHS,

9KOCHCTeMa, OuoleHo3, Ouochepa; MerabonmaM (oOMeH
BEIIIECTB u MIPEBPAIICHHE SHEPIHH), rOMeO0CTa3
(camoperynsauus), OunocuHTE3 Oenka, CTPYKTYypHas

OpraHHu3aIus KUBBIX CUCTEM, AUCKPETHOCTb, CAMOPETYIIALIUS,
CaMOBOCIIPOU3BEICHUE (PENPOAYKLHUS), HACIEICTBEHHOCTb,

W3MEHYUBOCTb, HSHEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
YpOBHEBAasi OpraHu3aIus;
-cpOpMHPOBAHHOCTh  YMEHHS  PACKpbIBaTh  COJEpKaHUE

OCHOBOTIOJIATAIOIINX OHOJIOTHYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MPOUCXO0XKICHUS KU3HU U YEJIOBEKA;

-chopMHPOBAHHOCTH YMEHUS PACKPHIBATH OCHOBOMOJIATAIOIIINE
Ouonoruyeckue 3akoHbl U 3akoHomepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunosa, D. I'ekkens, . Mronnepa, K. bapa),
TPaHULIbl UX TPUMEHUMOCTH K JKMBBIM CUCTEMAaM;

1 YKa3blBalOTCA IMYHOCTHBIE M METanpeAMETHbIe pesynbTaTbl U3 PrOC COO (B nocnenHelt peaakumm ot 12.08.2022), dopmupyembie 061e06pa3oBaTeNbHON AUCLMUNANHOM

Z,U,I/ICLIMI'IHI/IHaprIe (NnpeameTHble) pe3ynbTaTbl yKasbiBatoTca B cooTBeTcTBUM ¢ PIOC COO (B nocneaHen pegakumm ot 12.08.2022)




-  BHOCUTb KOPPEKTHUBBI B
COOTBETCTBHE  PE3YJIbTATOB
MOCJICICTBHI 1€ TEIIbHOCTH;

- pa3BUBATH KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX
npobiem

0) 0a30BBIE HCCIEI0BATEIbLCKHE TeHCTBHS:

- BJIQJICTh HaBbIKaMU Y4eOHO-HUCCIIEA0BATEIICKON U POEKTHON
JeSTeIbHOCTH, HABBIKAMU pa3pelieHus Mpooiem;

- BBISIBIIATH MIPUYMHHO-CJICJICTBEHHBIE CBSI3U u
aKTyaJIM3UPOBATh 3a/1ayy, BBIIBHTaTh THUIIOTE3y €€ PEIICHUS,
HAaXOOUTh  apryMEHThl  JUIsl  JIOKa3aTelbCTBA  CBOMX
YTBEPIKACHUM, 3a/1aBaTh TapaMeTPhl U KPUTCPUH PEIICHHUS,

- aHANIM3UPOBATh MOJYYCHHbIE B XOJ€ pEHICHHS 3aadyd
pe3yNIbTaThl, KPUTHYCCKH OICHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yMeThb TIEPCHOCUTHh 3HAHWS B IMO3HABATCIILHYIO H
MIPAKTUYECKYIO0 00JIACTH KU3HEEATEIbHOCTH;

- YMETh HMHTETPHPOBATH 3HAHHUS W3 PA3HBIX NPEIMETHBIX
o0acTen;

- BBIJIBUTaTh HOBBIC UJIEH, TIPeJIaraTh OpUTHMHAIBHBIC TOAXO/IbI
U pCIICHMS;

- CHOCOOHOCTh HX WCIIOJIb30BaHHUS B TIO3HABATEIBHOW U
COLIMAJIBHOM ITPAKTHUKE

JACATCIIBHOCTh, OLCHHUBATHh
OCIIAM, OLICHUBAThb PUCKHU

-npuoOpeTeHne ONbITa NPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHMUS, UCTIONh3YEMbIX B OMOJIOTHUHN: HAOFOICHUS
U ONHCAHUS JKUBBIX CHUCTEM, INIPOLECCOB U SIBJICHUI;
OpraHu3aIy U MPOBEICHHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIIBIDKEHUSI TUIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXIY
UCCIICTyeMbIMU  BEIIMYMHAMH, OOBSCHEHHS IOJYYEHHBIX
pe3ynbTaToB ¥ (OPMYIUPOBAHUS BBIBOJOB C HCIIOIb30BAaHHEM
HAaYYHBIX MIOHATUN, TEOPUH U 3aKOHOB;

-cOpMHUPOBAHHOCTh YMEHHUS  BBIJCNATH  CYLIECTBEHHbIE
NPU3HAKA BUPYCOB, KIETOK TMPOKAPUOT U  DYKAPHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB,
OMOTreoIIeHO030B 1 SKOCUCTEM; 0COOEHHOCTH ITPOIIECCOB OOMEHA
BEIIECTB U MPEBpALICHHs SHEPTUU B KJETKe, (POTOCHHTE3a,
TUTACTUYECKOTO W JHEPreTHYeCKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, ME03a, OIUIOAOTBOPEHNUS, PA3BUTUS U PA3MHOXKEHUS,
WH/IMBUYAJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHe3a), 00pbObI
3a CyIIECTBOBaHHE, ECTECTBEHHOI'0 0TOOpa, BUI000PAa30BaHMUSI,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpeie OOUTaHUS, BISHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIMOTEHHBIX W3MCHCHHIA B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U
MIpeBpalleHe SHEPTUu B Onocdepe;

-copMHUPOBAHHOCTH YMEHUS peliaTh OMOJIOTHYECKHE 3aauu,
COCTaBIISAITh TCHOTUITUICCKUE CXEMBI CKPEIIIMBAHMSI JIJTST PA3HBIX
TUIIOB HACIIEJIOBaHUS MPU3HAKOB Y OPTaHU3MOB, COCTABIATH
CXEeMBI TIEPEHOCa BEIECTB W JHEPTUU B DKOCHCTEMax (IIeru
MUTaHMS, TUIIEBBIE CETH)

OK 02. B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS: -cOPMUPOBAHHOCTh ~ YMEHHMH  KPUTUYECKH  OIICHHUBATh
Hcnonb3oBath - c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO | MH(MOPMALMIO OHOJIOTHYECKOrO COJAEPKaHMs, BKIIIOYAIOILYIO
COBPEMEHHBIE COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKd M OOILECTBEHHOM | ICEeBJOHAY4YHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpPEACTBA
CpeZAcTBa MOUCKA, MIPaKTHKH, OCHOBaHHOT'O Ha Jaore KYJIbTYp, | MACCOBOM HMH(OpMAINK, HAyYHO-TIOMYJSPHBIE MaTepHualbl);
aHaIM3a u CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B | IHTEPIPETUPOBATh  3TUYECKUE  ACHEKTBl  COBPEMEHHBIX
MHTEpIIpETALNH MOJINKYJIBTYPHOM MHPE; UCCIIEIOBaHUM B OHMOJOTMHM, MEAUIMHE, OMOTEeXHOJIOTHH;
uHpoOpMaLUU U paccMaTpuBaTh  TJ00aMbHBIE  HKOJOTHMUYECKHE  MPOOIEMBI
nH(OpMallOHHbIE




TEXHOJIOTUU JIJIs
BBITIOJIHEHHUS 33]1a4
npodeccnoHanbHOM
NEeSATEeIbHOCTH

- COBEPILUEHCTBOBAHME SI3bIKOBOW M UYWUTATEIBCKOW KYJIBTYpPbI
KaK CpeCTBa B3aMMOJCHCTBUA MEXIY JIOJbMU M TO3HAHUSA
MHUpA;

- OCO3HAHHE IIEHHOCTH HAay4YHOU MAESTEIHHOCTU, TOTOBHOCTh
OCYLIECTBIISATh IIPOEKTHYIO u HCCIIEA0BATENBCKYIO
NEeSATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

OBnaneHue yHHUBEpPCAIbHBIMU yYEOHBIMU TO3HABATEIbHBIMU
JICHCTBUSAMMU:

B) pabora ¢ ungopmanmei:

- BJIAJICTh HABBIKAMU TOJy4eHUSI HH(OPMAIIUY U3 HCTOYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYILIECTBIIATH TOUCK, AHAJIN3,
CUCTEMATH3AIMIO U HHTEPIIPETAUIO HHPOPMAITUH PA3ITNIHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

- CcOo3MaBaTh TEKCThI B pa3IUYHBIX (opMarax C Y4eTOM
HazHaueHUs WHGOpPMAIMU U LEJNEeBOM ayJIUTOpUHU, BbIOHUpas
ONTUMAJIBHYIO (DOPMY TIPEJICTABICHUS U BU3YATH3AI[IH;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh WH(pOpPMALIUH, €€
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;

- UCIIOJIH30BaTh cpencTBa MH(POPMAIIMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJOTUW B PEHIEHUU KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX W OpPTaHM3allMOHHBIX  3a7a4  C
COOTIOICHUEM TpeboBaHUit SPrOHOMHKH, TEXHUKH
0€301acHOCTH, THUTHEHBI, PEeCypcOoCOEpEeKeHUsI, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MaCHOCTH;

- BJIQJICTh HaBBIKAMU PACIIO3HABAHUS M 3aIUTHI HH(DOpMAINH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH

COBPEMEHHOCTH, (OPMHUPOBATHL II0 OTHOUICHHIO K HHUM
COOCTBEHHYIO MO3HIIHIO;
-cOPMHPOBAHHOCTh ~ YMEHHU#  CcO3[1aBaTh  COOCTBEHHBIC

MUCHMEHHBIE M YCTHBIE COOOIICHUS HA OCHOBE OMOJIOTHYECKON
uHpOpMALlUM U3  HECKOJIBKMX HCTOYHHUKOB, TI'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 04. D¢ppextuBHO

B3aMMO/ICHCTBOBATH
u paboTtath
KOJIICKTHUBE
KOMaH/1e

B
n

- TOTOBHOCTb K CamMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPE/IEIIEHUIO;

-OBJIaJICHUE HaBBbIKAMH yueOHO-UCCIIeIOBATENHCKOMH,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBjiaseHue  YHHMBEpPCAJbHBIMH  KOMMYHHUKATHBHBIMH
AefCTBUSMU:

0) coBMeCTHas1 1eSITeJIbHOCThD!

-IPHOOpPETeHHE OIbITa TNPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO TIO3HAHMUSI, UCTIOIb3YEMbIX B OMOJIOTHUH: HAOII0I€HUS
U OIHCaHHUS KUBBIX CHCTEM, IIPOLIECCOB U  SBJICHUI,
OpraHu3aly U MPOBEJICHHUS OMOJIOTHYECKOTr0 SKCIIEPUMEHTA,
BBIJIBUKEHUSI TUIIOTE3, BBIABICHUA 3aBUCUMOCTH MEXKIY
UCCJIETyeMbIMH  BEJIMYMHAMH, OOBSCHEHHS] IOJIyYEHHBIX
pe3yabTaTOB M (POPMYJIMPOBAHUS BHIBOJOB C UCIIOJIB30BaHUEM
HAy4YHBIX MOHSTHI, TEOPUI U 3aKOHOB




- TOHUMAaTh W HKCIOJB30BaTh IMPEUMYIIECTBA KOMaHIHOW U
WHIUBUAYAITBHON paboOTHI;

- MIPUHUMATh LN COBMECTHOM eTEIbHOCTH,
OpPraHHM30BBIBATH W KOOPAWHUPOBATH JCHCTBUS TO €€
JTOCTH)KCHHIO: COCTABJISITH IJIaH JACHCTBUH, paclipeiesiaTh POJIU
C Y4eTOM MHEHUH YyYaCTHHKOB OOCYXIAaTh pPe3yJIbTaThI
COBMECTHOM pabOTHI;

- KOOpIWHHUPOBATH M BBHIMONHITH pPabOTy B  YCIOBHUSAX
peanbHOTO, BUPTYQJILHOTO H KOMOWHHMPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBISITh IMO3UTUBHOE CTPAaTErMYECKOe MOBEICHUE B

pa3JII/I‘-IHI)IX CI/ITyaHI/ISIX, HpOHBHSITI) TBOp‘-IGCTBO nu
BOOOpakeHre, ObITh MHUIIMATHBHBIM

OBaanenue YHHBEpPCAJIbHbIMH peryJiTUBHbIMHU
JeHCTBUSAIMU:

I') NPUHSATHE Ce0s M APYTHX JIOei:

- NPUHUMATh MOTHUBBI M aPTryMEHTHl JPYTUX JOJEH MpU
aHaJIM3€ Pe3yJbTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPaBO JPYTUX JIIOAEH Ha OLUINOKH;
- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU APYTOTO
YeJloBeKa

OK 07.
CopelicTBOBaTh
COXPAaHCHHUIO
OKpYy>Karolen
CpeIbl,
pecypcocOepexeHII0
, TPUMCHSTH 3HAHHS
00 M3MEeHEeHUHN
KJIMMaTa, IPUHITATIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEeKTUBHO
JICIICTBOBAThH B

B o6s1acTH 3K0/10rMYECKOr0 BOCIUTAHHUSA:

- c()OPMHUPOBAHHOCTH KOJIOTUYECKON KYJIbTYphl, TOHUMaHUE
BJIMAHHA COONNATIBHO-3KOHOMUYCCKUX IMPOIECCCOB HA COCTOAHUC
IPUPOJHOM M COLMATIBHOM Cpefbl, OCO3HAHUE TI100ATBLHOTIO
XapakTepa 3KOJOTHYECKUX MPo0IieM;

- IUNIAaHUPOBAHUE U OCYIIECTBICHUE IEUCTBUI B OKPYKAIOLICH
Cpele Ha OCHOBE 3HaHUS LEJNel YCTOWYMBOTO pa3BUTHUSA
YeJI0BEUECTBA;
-aKTUBHOC HETIpUATUC
OKpY>KaroIleu cpese;

- YMCHHEC IPOTHO3UPOBATH H€6J’IaI‘0HpI/I5[THBIe OKOJIOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMbIX JEHCTBUN, NMPEAOTBpAILATh
ux;

JNEWCTBUM, TMPUHOCIIINX  Bpen

- cOPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH IOJy4YEHHbIE 3HAHUS
JUIl OOBACHEHHsS OMOJIOTHUECKUX MPOLIECCOB U SIBICHUM, s
MIPUHATUSA NIPAKTHYECKUX PELICHUN B ITOBCEJHEBHOM XU3HHU C
Henplo  obecriedeHuss 0€30MacHOCTH CBOETO  3/10pOBbSl U
3/I0pOBbsl  OKPYXKAIOUIUX JItOJIeH, COONIOACHHUS 370pPOBOIO
o0pasa )XKM3HH, HOPM T'PAMOTHOTO MOBEJIEHUS B OKpY Karolein
MIPUPOTHOMN cpene; ITOHUMaHHE HEe00X0IMMOCTH
UCTOJIb30BaHUS JOCTHXKEHUH COBPEMEHHOH Ouonoruu u
OMOTEXHOJIOTHU [Tl palliOHAIBHOTO MPUPOIOIOIB30BaAHUS




ap €3BBIYaHBIX
CUTyaluiaXx

- pacuIMpeHHE OIbITa JESITEIBHOCTH  JKOJOTMYECKOH
HAINPABJIEHHOCTH;

- OBJIQJIcHHME  HaBbIKAaMH  y4eOHO-HCCIIEOBATEIbCKOMH,
MPOEKTHON U COIMAJIbLHON NEATEIIbHOCTH




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAMHBI

2.1. O0beM TUCHUILINHBI H BBl y4e0HOH padoThI

Bua yueOHo# padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIJIMHBI 34
B T.4.

OcHOBHOE coJiepKaHHe 34
BT. 4..

TEOPETHUECKOE 00yUeHUe 22
MIPAKTUYECKHE 3aHATHUS 10
71a00paTOPHBIE 3aHATHS 2

[TpomexyTouHas aTTectanus B popme 3auera ¢ OLCHKOM
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2.2. TemaTnyeCcKMii IJIAH U COAEPKAHME TUCHUIIHHBI

HaumenoBanmue pasaenoB | Coaep:xxanne yueOHOro MaTepuajia (OCHOBHOe U MPo(ecCHOHATLHO-OPUEHTHPOBAHHOE), IabopaTopHble | O0bem | dDopmupyembie
H TeEM U NMPAKTHYCCKHE 3AaHATHUSA, npmcnazmoﬁ MOaYyJb (l'[pI/I HaJIPl'lHI/I) qacoB KOMIETCHINH
1 2 3 4
1 cemecTp
Pazpea 1.
Knerka — ctpykTypHO- 7
byHKIMOHATBHAS
€/IMHUIIA JKUBOT'O
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia 1 OK 2
buonorus xak Hayka. | Jleknum, TeopeTHYECKHE 3aHATHUS 1
OO1wast xapakTepucTuKa CoBpeMeHHbIE OTpaciu OUONIOrHuecKux 3HaHui. CBs3b OMOJIOTUY C IPYTUMH HayKaMu: OMOXHMUS, 1
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. Coaepaxanue y4e0HOro MaTepuaJjia 3 OK -01
CrpykTypHO- Jlekuuu, TeopeTuyecKue 3aHATHSA 1 OK - 02
(GyHKUMOHANBHAS Knerounas teopus (T. 1lIBann, M. llneiinen, P. Bupxo). OCHOBHbIE MOJI0KEHUSI COBPEMEHHON 1 OK - 04
OpraHu3aIys KIETOK | KJIETOYHOU TEOPHUH.
Tunsl KI€TOYHON OpraHU3aliK: MPOKAPUOTHUECKUN U dyKapruoTHdecKuil. OJTHOKIETOUHbIE U
MHOTOKJIETOYHBIE OPraHn3Mbl. CTpOEHUE MPOKAPUOTHUECKON KIIETKH.
CrtpoeHue sykapuotuyeckoil knetku. Heknerounslie popMbl sxu3HM (BUPYCHI, OakTepuodari)
IIpakTHyeckune 3aHATHSA 1
[IproGperenue onbiTa MPUMEHEHHSI TEXHUKU MUKPOCKOITMPOBAHUS IIPU BBIIOJHEHUH JTAOOPaTOPHBIX 1
pabot: «CTpoeHue KIeTKU (pacTeHusi, )KUBOTHBIE, TPUOBI) U KJIETOUYHbIE BKIIIOYEHHUS (Kpaxmall,
KapOTHUHOUIbI, XJIOPOILJIACThI, XPOMOILIACTHI)»
[TonroToBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHNUE Pa3IHuUil
MEXy H3y4aeMbIMH 00beKTaMHU, (P OPMYJIMPOBAHNE BHIBOJIOB
IIpakTnyeckune 3aHATHSA 1
BupycHbie u 6akrepuanbHble 3a00seBanus. O01IMe TPUHLIUIIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX 1

BCIICCTB. OcobeHHOCTH MPUMCHCHUA AHTHOMOTHKOB. Hpe,Z[CTaBJ'ICHI/IC YCTHBIX COO6H_ICHI/II>'I C
HpGSGHTaHHeﬁ, MMOATOTOBJICHHBIX ITO MEPECUYHIO UCTOYHUKOB, pCKOMCHJOBAHHBIX IMPCIIOJaBaTCIIEM
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Tema 1.3. Conep:xaHue yueOHOro MaTepuaJa 1 OK-01
CrpykTypHO- Jlekuun, TeopeTnyecKue 3aHATHS 1 OK - 02
(GyHKIMOHATBHBIE XpomocomHas teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBII HA0Op KIIETOK, 1
(akTopsI TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUTOUIHBINA U TUTUIOUIHBINA HAbOD.
HaCJIEACTBCHHOCTH Hyxneunossie kucnotsl: JIHK, PHK HaxoxneHnue B kieTke, UX cTpoeHUe U GyHKIUH. MaTpuyHbie
MIPOIIECCHI B KJIETKE: peITUKaIysl, OMOCHHTE3 Oerka, penapanus. | eHeTHUecKii KO U ero CBOicTBa
Tema 1.4. Coaep:kaHue y4e0HOTo MaTepuaja 1 OK - 02
OOmMeH BemecTB U Jleknum, TeopeTuvecKHe 3aHITUSA 1
MPEeBpaIICHUE SHEPTUU B | [ToHATHE MeTaOOIM3M. ACCUMUIISIIIVS M TUCCUMIJISIINS — JIB€ CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa 1
KJIETKE BEIIECTB: aBTOTPOQHBIN U TeTepOTPOQHBIH, a3poOHBINA U aHadpoOHBIN. [InacTuyeckuii oOMeH.
DoToCuHTE3. XEMOCHHTES
Tema 1.5. Coaep:xanue y4eOHOIro MaTepHuaJia 1 OK - 02
JKn3HEHHBIN LUK JleKuuu, TeopeTHYECKHe 3aHATHS 1 OK - 04
KJIETKH. MuT03. Meiio3 | KieTouHbIi UK, €ro neproasl. MHUTO3, €ro CTauu U IPOMCXOIAIIIE TPOIecChl. bruomornyeckoe 1
3HaYeHrne MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocoM B meiose. Kpoccunrosep.
buonoruueckuii cmbica Meio3a
Pasznea 2. 11
Crpoenne u QyHKITUH
opranmsma
Tema 2.1 Coaepxanue yueOHOIro MaTepuaa 1 OK - 02
Crpoenue oprannsma | Jlekuun, TeopeTHvyecKue 3aHsATHS 1
MHOrok/IeToYHbIe OpraHu3Mbl. B3anMOCBsI3b OpraHOB U CUCTEMBI OPTAHOB B MHOTOKJIETOUHOM 1
opranusme. ['oMeocTas oprannsma U ero noJiJiepaHue B Mpolecce )KU3HEAEATeIbHOCTU
Coaep:xaHue yueOHOro MaTepuaJia 1
Tema 2.2 Jleknum, TeopeTu4ecKHe 3aHATUSA 1
DOPMBI PA3MHOKEHHS ®opMbI pa3MHOKEHHSI OPraHu3MoB. becronoe 1 monxoBoe pasMHokeHue. Buapl 6ecrionoro 1
OPraHU3MOB pasmHokenus. [lonoBoe pazmHoxenue. ['lamerorenes y uBoTHbIX. CriepMaTOreHe3 U OOTEeHE3.
CtpoeHue noaoBeIX KieTokK. OnI010TBOpEHNE
Tema 2.3 Conep:xxaHue yueOHOro MaTepuaJa 1 OK - 02
Onrorenes pactenuii, | JIeKuuu, TeopeTHYECKHE 3aHATHS 1 OK-04
JKUBOTHBIX U YEJIOBEKA | HauBUyanbHOE pa3BUTHE OPraHU3MOB. DMOpUOreHes u ero craauu. IloctamOpruoHanbHbIif 1

nepuoi. CTaauu MocTaMOPHOHAIBHOTO Pa3BUTH y KHUBOTHBIX U 4yesoBeka. [Ipsimoe u HenmpsimMoe
pasBuTHe. buonornueckoe crapeHre u cMepTb. OHTOreHe3 pacTeHUui
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Tema 2.4 Conep:xaHue yueOHOro MaTepuaJa 3 OK - 02
3aKOHOMEPHOCTHU Jleknum, TeopeTuvecKHe 3aHITUSA 1 OK - 04
HacJIE0BaHUA OcHOBHbIE MOHATHS F€HETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl ['. Mennens 1
(MoHOTHOPHIHOE M MOJMTUOPUAHOE CKpelnBanue). BzanmopeiicTBue reHoB
IlpakTHYecKkHne 3aHATHS 2
Pemenue 3aa4 Ha onpesiesieHHe BEPOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX PU3HAKOB IPH 2
MOHO-, JIU-, TOJIUTUOPUIHOM U aHATTU3UPYIOLIEM CKPEIIMBAHUU, COCTABICHUE TEHOTUITUYECKIX CXEM
CKpEUIMBAHUS
Tema 2.5 Coaeprxanue yueOHOIro MaTepuaJa 3 OK-01
Cueriennoe Jlekuuu, TeopernyecKre 3aHATHS 1 OK - 02
Hacae10BaHUE 3axonbl T. Moprana. CuernseHHoe HaclleJJoOBaHUE I'€HOB, HapyllleHue cuemienus. HacnenoBanue 1
MPU3HAKOB MIPU3HAKOB, CLICTIJICHHBIX C MTOJIOM
IIpakTHyeckue 3aHATHA: 2
Pemenue 3anay Ha onpesenieHne BEPOSATHOCTA BOZHUKHOBEHHUSI HACJIEICTBEHHBIX MPU3HAKOB MIPH 2
CIICTITICHHOM HACJIEOBAaHUH, COCTABICHUE TeHOTHUIIMYECKUX CXEM CKPEIIMBAaHUS
Tema 2.6 Coaep:xanue y4eOHOIro MaTepHuaJia 2 OK-01
3aKOHOMEPHOCTHU Jlekuuu, TeopeTuyecKue 3aHATHSA 1 OK -02
U3MEHYMBOCTHU V3MeH4YHMBOCTh IPU3HAKOB. BHIbI N3MEHYMBOCTH: HACIIEJICTBEHHAS U HEHACIICCTBEHHAs. 3aKOH 1 OK - 04
TOMOJIOTMUYECKUX PSAIOB B HaciencTBeHHoi n3meHunBocty (H.W. BaBunos). Myranmonnas teopust
M3MEHYHMBOCTH. BUIbI MyTalinii ¥ MpUYMHBI UX BOZHUKHOBEeHMs. KaprnoTur genoBexa.
HacnencrBennsle 3a00sieBanus yenoBeka. [ eHHble 1 XpOMOCOMHBIE 00Je3HH yenoBeka. bonesnu ¢
HACJIeICTBEHHOHN TMPEAPaCIIONIOKEHHOCTHI0. 3HaUeHNEe MEUIIMHCKOW TeHETHKH B MTPEIOTBPAILICHIH U
JICUEHUH F'eHETUYECKUX 3a00JeBaHUN YeJIoBeKa
IIpakTHyeckue 3aHATHA 1
Pemienue 3a1a4 Ha onpe/iesieHHe TUIIAa MyTallUK [IPH Nepejaue HaclIeICTBEHHbBIX PU3HAKOB, 1
COCTaBJICHHE TEHOTHITMYECKUX CXEM CKpPEIINBaHUS
Pasznea 3. 4
Teopus 3BOTONUN
Tema 3.1 Coaeprxanue yueOHOro MaTepuaia 1 OK - 02
Uctopus Jlekumnu, TeopeTnyecKue 3aHATUSA 1 OK - 04
HBOJIFOLIMOHHOTO Iepsrie sBomonmonnsie kKoHuenmu (K.b. Jlamapk, XK.JI. broddon). DBomonmonHas teopus Y. 1
YIEHHSL. HapBuHa. CHHTETHYECKAsT TEOPHSI HBOJIOIUH U €€ OCHOBHBIC TTOJI0KEHUSI.
MukposBOIIOLMS
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Muxkpossomronus. [lomynsanus kak dJeMeHTapHas €IMHALA 3BOJIIONUN. [ eHeTHYeCKre OCHOBBI
HBOJIIOIUH. DJIeMEHTapHbIE (PaKTOPHI IBOITIONHMU. ECTECTBEHHBIN 0TOOP — HANIPABIAIOUINHA (hakTop
sBoJroLMK. BunooOpa3oBaHue Kak pe3yabTaT MUKPOIBOJIIOLMH.

Tema 3.2 Coaeprxanue yueOHOIro MaTepuaJa 1 OK - 02
MakposBosronus. Jlekuuu, TeopeTHYecKHe 3aHATHSI 1 OK - 04
BosuukHoBeHUE N Maxkpoaomtornusi. @opMbl 1 OCHOBHBIE HarnpaBieHust Makpossostouuu (A.H. Cesepuos). ITytu 1

pa3sBUTHE )KU3HU Ha JOCTHKEHUs Ouosoruyeckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3emIie.
3emie I'unoTe3bl ¥ TeOpuU BO3SHUKHOBEHUS JKM3HU Ha 3emiie. [1osBaeHNe NepBhIX KIETOK U UX IBOJIIOLIMSL.
ITpoxapuoTsl 1 3ykapHoThl. [IponcxoxieHne MHOMOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHNE
OCHOBHBIX IJapCTB AYKapuoT
Tema 3.3 Coaep:xanue y4eOHOro MaTepHuaJia 1 OK - 02
HpOI/ICXOKZIeHHe Jlekuuun, TeopeTHYeCKHe 3aHATHSA 1 OK - 04
YEJI0BCKa — AHTponosiorus — Hayka o yesnoBeke. CucremaTHueckoe MojokeHue yenopeka. CXoACTBO U OTIMYUS 1
aHTPOIIOreHE3 YeJI0BEKA C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOr€HE3a. DBOJIOLUS COBPEMEHHOIO YEJIOBEKA.
YenoBeueckue pachl M UX €AMHCTBO. BpeMs u myTu pacceneHus yenoBeKa 1o IIaHeTe.
ITprcnocoOaeHHOCTh YeI0BEKa K Pa3HbIM YCIOBHSIM CPEJIbl

Pa3nea 4. 8

DKOJIOTHS

Tema 4.1 Coaep:xaHue yueOHOro MaTepuaJia 1 OK-01

DKoJorn4ecKkue Jleknuu, TeopeTnyecKue 3aHATHSA 1 OK - 02
(axTopsl U cpesibl Cpenbl 0OuTaHMsI OPraHU3MOB: BO/IHAsA, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAs. 1 OK -07
KU3HU OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHus OpraHu3MoB. [Ipucrnoco6iieHuss opraHu3MoB K
KHU3HU B pa3HbIX cpenax. [lonsaTue sxonornveckoro axkropa. Kiaccudpukanus s3Kkonoruueckux
¢akrtopos. IlpaBuno munumyma 0. JInOuxa. 3akoH TosnepantHocT B. endopna
Tema 4.2 Coaep:xaHue yueOHOro MaTepuaJia 2 OK-01
[Tonmynsauus, Jlek1um, TeopeTuvecKHe 3aHITUSA 1 OK -02
coo0miecTBa, DKoJoru4eckasi XapakTepUCTUKA BUJA U NMOMYJIALUN. DKOJIOTUYECKas HUILA BUJA. DKOJIOTHUECKUE 1 OK - 07
9KOCUCTEMBI. xapaktepucTuku nonysiuuu. Coobmiecta u 3xocucTeMbl. buorieHos u ero ctpykrypa. Cesizu
MEXy Opranu3Mamu B OuoreHose. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBI: MTPOAYLICHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BelIecTB U MOTOK SHEPTHH B 3KocucTeme. Tpoduueckre
YPOBHH.
*B ToM 4uncJie npogecCHOHAJIbHO-OPHEHTHPOBAHHOE COJIePKAHHE IPAKTHYECKOI0 3aHATHS 1
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Tpodudaeckue nenu u cetrn. OCHOBHBIC MTOKA3aTEIN YKOCUCTEMBI. bruoMacca U mpoTyKITus.
DKoJIOTHYeCcKHe TUpaMUIbI YKcel, OnomMacchl U dHepruu. [IpaBuiio mupaMuabl SHEPTUH.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 10 MEPEHOCY BEIIECTBA U SHEPTUHU B
HKOCHUCTEMAX C COCTaBJICHUE TPOYUUECKUX LETIeH U MUpaMu OMOMacChl U YHEPTUU

Coaep:xaHue y4eOHOIro MaTepuaJia 1
Jlekumnu, TeopeTHYecKHe 3aHATUSA 1
Tema 4.3 =
Buocdepa - Bbuocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuii o buocdepe B Tpyaax B.1. 1 OK-01
F10GAILHAS Bepnanckoro. O6aactu 6rocdepsl 1 ee KOMIOHEHTHI. JKrBoe BelecTBO Orocdepbl ¥ ero GyHKIIHH. OK - 02
KOIIOIMICCKas. CHOTEMA 3aKOHOMEPHOCTH cylecTBoBaHus ouochepnl. OcobeHHoCTH OHOchephl Kak riIo00anbHON OK - 07
sKocucTeMsl. /luHaMuyeckoe paBHoBecue B Ouocepe. KpyroBopotsl BemiecTB 1 OMOre0XMMHUYECKHE
UKJIBL. [ 100abHbIe HKOJIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH.
Tema 4.4 Coaep:xaHue yueOHOro MaTepuaJia 2 OK-01
Brusaue Jlekum, TeopeTuyecKue 3aHITHSA 1 OK - 02
AHTPOIIOT€HHBIX AHTpOIOreHHble BO3AeHCTBUS Ha Onocdepy. 3arps3HeHus KaKk BUJl @aHTPOIIOTEHHOTO BO3JIEHCTBUSI. 1 OK - 04
(akTopos Ha 6uocdepy | AnrponoreHHsie Bo3zeicTBus Ha aTMochepy. BosnelicTust Ha rugpocdepy. BosueiicTeus na OK - 07
mutocdepy. AHTPOIIOTEHHBIE BO3JICHCTBHS HA OMOTHYECKHE COOOIIECTBA. YTIyOIEHHO U3YyJaroTCs
OTXOJIbl, CBSI3aHHBIE C ONPEJeNICHHOHN npodeccueil/crnenuaabHOCThIO
IIpakTHyeckue 3aHATHA 1
ITpakTryeckoe 3ansaTue «OTX0AbI MIPOU3BOACTBa». Ha 0cHOBE (enepanbHOro Kiaccu(puKauoHHOTO 1
KaTayora OTXOOB OIPEENAThH KIacC OMACHOCTH OTXOJIOB; arperaTHoe COCTOSIHUE U (PU3NIECKYIO
(bopMy 0TX0/I0B, 00pa3yroIUXCcs Ha pabodyeM MecTe / Ha ATarax Mpor3BOJICTBA, CBA3aHHBIE C
onpeieIeHHON nmpodeccueil/cnenuaibHOCThIO
Tema 4.5 Coaepxanue yueOHOIro MaTepuaa 2 OK - 02
Bmusanue connansno- | Jlekuuu, TeopeTnyecKue 3aHATHS 1 OK - 04
SKOJIOTMYCCKUX 3/10pOBbe U €ro cocTaBisitonye. GakTopsbl, MOJIOKUTEIHHO U OTPUIATENILHO BIUSIOLINE HA 1 OK - 07
(axTOpoB Ha 310POBbE | opraHu3M YenoBeka. [IpodieMa TEXHOrEHHbBIX BO3ICHCTBHI Ha 30POBbE YEIOBEKA
YeJIOBEKa (37eKTpOMarHUTHbIE MOJIs, OBITOBAsE XMMHUSI, U30BITOUHBIE IIYMBI, paualys 1 T.1.). Agantauus
OpraHu3Ma uesoBeKa K GpakTopaM okpyskatomien cpeasl. [IpuHuune! hpopMupoBaHus
310poBbecOeperaroniero nmopeaeHus. Gu3nueckas akKTUBHOCTD U 3710pOBbe. brnoxumudeckne
acIeKThl pallMOHAJILHOT'O TUTAHUS
JlaGopaTopHble 3aHATHSA: 2

15




JlabopaTopHas paboTa Ha BEIOOP:

JIaboparopHast paboTa «YMCTBEeHHAsI pab0OTOCIIOCOOHOCTHY

OgiazicHre METO/IaMU OTIPE/IeIICHHsI IIOKa3aTeliell YMCTBEHHOM pab0TOCIIOCOOHOCTH, OOBSICHEHHE
MOJTyYSHHBIX PE3yJIbTATOB U (JOPMYIMPOBAHUE BBHIBOJIOB (TMCHBMEHHO) C MCIIOIb30BAHNEM HAYUHBIX
MOHSTUH, TEOPHUIl U 3aKOHOB

JlaboparopHast pabota «BiusHre a0noTHuecKux (PaKTOPOB HA YeIOBEKA (HU3KHUE U BHICOKHE
TEMIIepaTyphI)»

M3yuenne MeXaHW3MOB aJaNnTallii OpraHU3Ma 4eJI0BeKa K HU3KUM U BBICOKUM TeMIIepaTypam U
00BSICHEHUE MOJTy4YCHHBIX PE3YJIBTATOB U (POPMYIIMPOBAHUE BHIBOJIOB (TMCHBMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB

Pa3nen 5. 4
buonorus B )xu3Hu
Tema 5.1 Coaep:xanue y4eOHOro MaTepHuaJia 2
buorexnonoruu B Jleknum, TeopeTuvecKue 3aHITUSA 1
JKU3HH KaXXO0ro buorexHonorus kak Hayka v mpou3BoJIcTBO. OCHOBHBIE HANPABIIEHUS] COBPEMEHHOM 1
onoTexHonoruu. MeTo 1l 0MOoTeXHOJIOTHH. OOBEKTHI OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTHICCKIX
Y TEHETUYECKUX SKCIEPUMEHTOB. BUOTEXHOIOTUH B MPOMBINIIIEHHOCTH. [IpaBuiia moucka u ananuza
OMOIKOJIOTHYECKON HHPOPMAIIMH U3 PA3TUYHBIX UCTOYHUKOB (HAyYHAs U y4eOHO-HAydHas
JTUTepaTypa, CpeAcTBa MaccoBoil nHGopManuu, cetb IHTepHET U Apyrue)
IlpakTHYeckne 3aHATHS 1
Keiicbl Ha aHanu3 HHGOPMAIH O HAYYHBIX TOCTHXKEHUSX B 00JIACTH T€HETUYECKUX TEXHOJIOTUH, 1
KJICTOYHOM WHXKEHEPUH, MUIIEBBIX OMOTEXHOJIOTH. 3auTa Kelca: mpecTaBiIeHUe pe3yIbTaToB
pelieHrs KeiicoB (BBICTYIIICHUE C MPE3EHTAINEH )
Coaep:xanue yueOHOro MaTepuasa 1
Tema 5.2 Jleknium, TeopeTu4ecKHe 3aHATUSA 1
BHOTEX HOTOIHI B PazButHe npomsbIlieHHOW OMOTEXHOJIOTHN 1 €€ TPUMEHEHHUE B KU3HU YEJIOBEKa, TIOUCK U aHAIN3 1
POMBIIILTCHHOCTH nH(OPMAaIIUY U3 PA3TUYHBIX HICTOYHUKOB (HayyHas ¥ yueOHO-Hay4YHAas TUTEpaTypa, CpeACTBa
MaccoBoi uHpopMmaluu, cetb IHTEpHET U ipyrue)
Keiicel Ha aHanu3 nHGOPMAIK O Pa3BUTHH MPOMBIIIIIEHHONW OMOTEXHOJIOTHH (110 TPYIIam)
Tema 5.2 Conep:kanue y4eOHOIro MaTepuaa

.JICKIII/II/[, TCOPETHYCCKUEC 3AHATUSA

OK-01
OK - 02
OK - 04
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ConyanbHO-ITHYECKUE
ACIIEKTHI
OMOTEXHOJIOTHIA

OTHYecKue aceKThl Pa3BUTHA OMOTEXHOJIOTMI U IPUMEHEHHUE UX B KHU3HH YEJIOBEKA, IIOUCK U
aHanM3 MHPOPMAIIUH U3 PA3IMYHBIX UCTOYHUKOB (Hay4YHas U y4eOHO-HAy4YHAs JUTEpaTypa,
cpezAcTBa MaccoBoi MH(pOpMaLuy, ceTb IHTepHeT u apyrue)

Keticpl Ha ananu3 nHpopManuu 00 ITHYECKUX ACHIEKTaX Pa3BUTUS OMOTEXHOJIOTUH (10 TPyIIIam)

3ayeT ¢ OLIEHKOH

Bcero:

34
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3. YCJIOBUS PEAJIM3ALIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
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 MPe3eHTaui.

JlaGoparopus, ocHaieHHass OOOpyIOBaHUEM JJIsi MPOBEACHMS 3aHSATHI: MHKPOCKOIIBI,
CeKyHJIOMEp, TOHOMETp, JlabopaTopHast mocyna (MpoOUpPKH, MOJICTABKU JJIS MPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEeIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISIHHbIC IaJIOUKH,
IpernapoBalibHBIC UTIIbI, (UIBTPOBATBHAS OyMara (canderku), CTakaHbl) THIEPTOHUYECKHI PACcTBOP
xjaopuaa Hatpus, 3%-HbI pacTBOp IEPOKCHIA BOJAOPOAA, pacTBOpP HoAa B HOAHUCTOM KalluH,
TIIALEPUH, KITYOHH KapTOQes, JTUCT 3JI0/IeU KaHAJCKOU, IJI0]1 pIOMHBI OOBIKHOBEHHOH (pSOWHBI WITH
TOMara), JIyK pernyaTblii, pa3BeICHHbIE B BOJIE IPOKKH);

HNudopmanunonnoe odecnevyenue. IlepeueHbp pexoMeHayeMbIX y4eOHbIX HM31aHUI, UHTEPHET-
pecypcoB, T10NOTHUTEILHOM JIUTEPaTypPhI

OcHoBHast TUTEpaTypa:

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

2. buonorus. 11 xiacc: 6a30BbIi YpOBEHb : yUeOHUK AJIs1 00111€00pa30BaTeIbHBIX OpraHu3aui
/ . 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. — (Ilpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09603-3. —
Texkct :  oamektponubli  //  OOpazoBarenbHass — tuarpopma  FOpaiit  [caiiT]. ——

. O6yxoB, /1. K. buonorus: KjaeTku U TKaHU : yueOHOE 1ocodue AJisi CpelHero mpogecCuOHaIBHOTO

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

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. O6mas Ouonorusa. 10 kiacc: 6a30oBblii ypoBeHb : yueOHuK / 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).
— PexxuM mocTyna: st aBTOpHU3HP. MOJTB30BaTENEH
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2. Jlanunkas, T. B. buonorus. TecTsl : yueOHOE OCOOHE AMisl cpeiHero mpodeccuoHanbHOTO

obpazoBanmsi/  T. B. Jlanunikast. —  MockBa :  UMzmarensctBo  FOpaitt, 2023.— 40c.—
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-14157-3. — Tekct : 3neKTpOHHBINA //
O6paszoBarenbHas miardopma HOpaiit [caiit]. —  URL: https://urait.ru/bcode/519715 (nara

obpamienusi: 22.08.2023).

CmupnoBa, M. C. EcrectBo3Hanue: reorpadusi, OWUOJIOTHsA, HKOJOTHS : ydueOHOe mocodue it
CPEIHETO pohecCHOHAIBHOTO oOpa3oBanus / M. C. CmupHOBa, T. M. CmupHOBa,
M. B. Boponenko. — 2-¢ uzn., nepepad. u mon. — Mocksa : M3narensctBo FOpaiit, 2023. — 284 ¢. —
(ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-16618-7. — TekcT : SICKTPOHHBIA //
OOpazoBarenpHass miardopma HOpaiit [caiit]. —  URL: https://urait.ru/bcode/531383 (mara
obpamenus: 22.08.2023).

WuTepuer-pecypcbl

1. www.sbio.info (Bcs Ouonorus. CoBpeMeHHass OMOJIOTHS, CTaThbH, HOBOCTH,
OuOIIMOTEKA).

2. www.window.edu.ru (EnnHoe OKHO JocTyma K 0Opa3oBaTelbHBIM pecypcam
HNHTepHeTa o OMOJIOTHH).

3. www.5ballov.ru/test (Tect ans aOUTYpHEHTOB MO BCEMY HIKOJIBHOMY KYypCy
OMOJIOTHH ).

4. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHKAIIMOHHBIE BUKTOPHHBI 110
Ononornuy — HKOJIOTHHU Ha cepBepe BopoHEKCKOro yHUBEpCHUTETA).

5. www.biology.ru (buonorust B OTtkpsiToM Koutemke. CalT CcoOmepx uT
9IEKTPOHHBINA yueOHHK 10 6rosoruu, On-line TecTsl).

6. www.informika.ru (DnekTpoHHbBIN y4eOHUK, OOJBIIONW CIHUCOK HWHTEPHET-
pecypcoB).

7. www.nrc.edu.ru (buomormueckass xaptuHa Mupa. Pasmen KOMIBIOTEpHOTO
y4eOHMKa, pa3padoTaHHOrO B MOCKOBCKOM IOCYJapCTBEHHOM OTKPBITOM YHHBEPCUTETE).

8. www.nature.ok.ru (Penkue u wncuesaromue >kUBOTHble Poccun — mpoexT
Okonoruyeckoro earpa MI'Y um. M.B.JlomoHocoBa).

9. www.kozlenkoa.narod.ru (s Tex, KTO y4uTCs caM U Y4YUT APYTUX; OYHO U
JMCTaHIIMOHHO, OMOJIOTUH, XUMHH, IPYTHM MIPEAMETaM).

10.  www.schoolcity.by (bronorus B Bopocax u OTBETax).

11.  www.bril2002.narod.ru (buonorus mis mkonsHUKOB. KpaTkas, koMnakTHasi, HO

JIOCTaTOYHO TMOApoOHass uHpopManus 1o paszaenam: «OOmas Ouosnorus», «boTaHukay,

«3oomorusy, «UenoBek»).

3.3. MeToanueckoe odecrnevyenne 00pa3oBaTeIbHOr0 Mpouecca 1Jisi 00yuyeHus UHBAJTUI0B
U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBusi opraHuzaliud M Cojep)kaHue OOY4YeHUST M KOHTPOJIS 3HAHWM WHBAIUIIOB U
oOyuatomuxcst ¢ OB3 mo nucnummbae «buonoOrusy) OMpenesistoTcss MPorpaMMON TUCIUTUIMHEI,
aJanTUPOBAHHOM MPU HEOOXOAMMOCTH JIJIsl OOYUECHHS YKa3aHHBIX 00y4JaroIInXCs.

Opranuzanus o0y4eHHsl, TeKYIIeH U MPOMEKYTOUYHOM aTTECTAIlUU CTYAECHTOB-HHBAIUIOB U
crynentoB ¢ OB3 ocymecTBasieTcss ¢ y4eToM OCOOCHHOCTEW MCUXO(PU3UYECKOTO Ppa3BUTHA,
WHAWBUAYAIbHBIX BOZMOKHOCTEH M COCTOSHUS 3[J0POBBS TAKUX 00YJAIOIINXCS.

I/ICXOI[SI nu3 HCI/IXO(i)I/I?)I/I'-IeCKOFO Pa3BUTHA U COCTOAHUA 3J0pPOBbA CTYACHTOB-UHBAJIWAOB U
ctyneHToB ¢ OB3, opraHu3yroTcst 3aHATHSI COBMECTHO C IPYTHUMHU 00YYaIOIUMUCS B OOIINX TPYIMaXx,
UCIIOJNIb3YSl COLMAIbHO-aKTUBHbIE M pe(IeKCUBHBIE METOJbl OOy4YeHHs CO3/1aHus KOM(pOPTHOTO
MICUXOJIOTMYECKOT0 KIMMaTa B CTYJE€HYECKOM IpyNIe WK, TPU COOTBETCTBYIOIIEM 3asiBIIEHUU TaKOTO
oOydaromierocsi, MO MWHAUBUAYAJIBHOM IMporpaMMe, KOTopas sSIBISeTCS MOIU(PUIUMPOBAHHBIM
BapHAHTOM OCHOBHOW pa0oueil mporpamMmbl IUCHUIUIMHBL. [Ipy STOM conepikaHue MpOTrpamMMbI
JTUCIUIUIMHBL HEe u3MeHsieTcs. M3MeHsoTes, Kak mpaBmio, GopMbl 00ydeHHUs] U KOHTPOJIS 3HAHWM,
o0Opa3oBaTenbHbIe TEXHOJIOTHH U TUAAKTHUECKHE MaTepUalIbl.
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https://urait.ru/bcode/519715
https://urait.ru/bcode/531383

OOyueHne CTyIEHTOB-WHBAIUIOB M cTyaeHTOB ¢ OB3 Takxke MOXET OCYIIECTBIATHCA
WHAWBUAYAILHO W/WIIN C MPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTUH.

JlucranunoHHoe o0yueHue obecredrnBaeT BO3MOKHOCTh KOMMYHUKALIUN C IIpernojaBaTenieM, a
TaKkKe ¢ APYTUMHU 00ydaeMbIMH TTOCPEACTBOM BEOMHAPOB (HAITPUMED, C UCTIOIH30BAHUEM ITPOTPAMMEI
Skype), 4To crocoOCTBYET CILIOYEHHUIO TPYIIIbI, HANPABIACT Yy4eOHYIO TPYIIY Ha COBMECTHYIO
paboTty, o0CcykaeHue, MPUHSATHE TPYITIOBOTO PEIICHUSI.

B yuebHOM mporecce A MOBBINICHHUS YPOBHS BOCHPUATHS M MepepadbOTKu y4dyeOHOMH
uH(pOpMAIIUK CTYACHTOB-UHBAIUIOB U CTyAeHTOB ¢ OB3 TNpHUMEHSIOTCS MYJIbTUMEIUHHBIC H
CHelraln3upOBaHHbIC TEXHUYECKUE CPE/ICTBA IpUeMa-repeaadn yueOHoi HHPOpMAaIiK B JOCTYITHBIX
dbopMax uisi CTYJEHTOB C Pa3WYHBIMU HApYIICHUSMHU, OOCCIIEUNBACTCS BBINYCK aJIbTEPHATUBHBIX
(dbopMaTOB MEYATHBIX MATEPHUATIOB (KPYMHBIA MPUPT), FIEKTPOHHBIX 00pa30BaTEIHHBIX PECYPCOB B
dopMax, aganTUPOBAHHBIX K OTPAaHUYEHUSM 370POBbs OOYYAIOIIMUXCS, HATU4YUE HEOOXOAMMOIO
MaTepUaIbHO-TEXHUYECKOTO OCHAIICHHUS.

[TonGop u pazpaboTka yueOHBIX MaTEpPHUAIOB IPOU3BOIUTCS MPEIOAaBaTEIEM C yYETOM TOTO,
YTOOBI CTY/ICHTHI C HAPYIICHUSIMU CJTyXa IMOTy9alid HH(POPMAIIHIO BU3YAIBHO, C HAPYIICHUSIMH 3PCHUS
— ayJualibHO (HaIlpUMep, C UCII0JIb30BAHUEM MTPOrPaMM-CUHTE3aTOPOB PEUH).

Ilpumeuanue: Ilpenooasamenu, yuebHvle Kypcbl KOMOPbIX mMpebdylom om CmyoeHmos
8bINOIHEHUS ONPEOENeHHbIX Cheyuuyeckux Oeticmeuti U npeocmasisawux coboi npodiemy uiu
oeticmeue, HeGblNOIHUMOE OJisl CMYOEeHMO8, UCNbIMbIBAIOWUX MPYOHOCIU C NEpedBUICeHUeM UTU
peuvto, obszanvl 6 PIIJ] yuecmv smu ocobewHocmu u npeoirazamv CMYOeHMAM-UHBAIUOAM U
cmyoenmam ¢ OB3 anbmeprnamugnbie Memoovl 3aKpenieHus U3yuaemo20 Mamepudaa.

Jlis ocylIecTBICHHUsS] TPOLEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH W IMPOMEKYTOYHOMN
arrecTanuu o0ydJaromuxcs wHBaIUA0B U Jull ¢ OB3 (oHI OLEHOYHBIX CPEACTB MO AMCUUIUIMHE,
MO3BOJIAIOIIMN OLIEHUTH JOCTH)KEHHE UMHU PEe3yJbTaTOB OOy4YeHHUS M YpOBEHb C(HOPMUPOBAHHOCTH
KOMIICTCHIIMA, MPEIyCMOTPCHHBIX YYeOHBIM IUTAHOM H pabodeil MporpaMMoOil JTHCIUTUIHHEI,
aJanTupyercs JUisi 00y4JaroluXcsi MHBAIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbBSI C
Y4ETOM HMHIUBUAYAIBHBIX MCHUXO(PH3HOIOTHYECKHX OCOOCHHOCTEH (YyCTHO, MMChMEHHO Ha Oymare,
MUCbMEHHO Ha KOMIIbIOTEpE, B opme TecTupoBaHus U T.1I.). [Ipu HeoOXoaumMocT 00yYaromuMest
MPEIOCTABIISICTCS JTOMOJIHUTEIIBHOE BPEMSI JUISI IIOATOTOBKH OTBETA MPU MPOXOXKJICHUN aTTECTAIIHH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
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

XapaKTEPUCTHKA KU3HU

buonorus kak Hayka. O61mas

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

OpraHu3anus KJICTOK

CtpyKkTypHO-(DYHKIHOHATIBHAS

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
BKITIOYEHUS (Kpaxmai, KapOTHHOHUIBI,
XJIOPOIIIACTHI, XPOMOILIIACTHI )»
[Tpaktudeckoe 3anstue. [IpencraBnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTanueH,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHHUKOB, PEKOMEHJOBAaHHBIX
Ipero/iaBaTeseM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpsl HACIEICTBEHHOCTH

@pOHTAIBHBIN ONPOC

Pa3pabotka rioccapus

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

OK 02

OOMEH BELIECTB U

IIPEBPAILICHUE JHEPTUH B KIIETKE

OpOHTAIBHBIN OIIPOC

3anogHeHne CPaBHUTEIHLHOM TaOIUITBI
XapaKTepUCTHK TUTIOB OOMeHa
BEIIECTB

OK 02
OK 04

Muro3. Meiio3

JKu3HeHHBIN MK KIETKH.

OO6cyxaeHune Mo BOmpocaM JICKIIUH
Pa3paboTka neHTHI BpeMeHH
YKU3HEHHOTO [IUKIIa
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Pasznea 2. Ctpoenue U GQyHKIIUM OPraHU3Ma

KontponbHas padota “CtpoeHue u
¢byHkuMu 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

@pOHTAIBHBIN ONIPOC

3anojHeHrue TaOIHIIbI C KPAaTKOU
XapaKTepUCTHKON U TipuMepamu hpopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02 OHTOreHe3 pacTeHui, >KUBOTHBIX

OK 04 U YeIoBeKa

PazpaboTka JeHTbI BpEMEHU C
XapaKTepUCTUKOM 3TallOB OHTOTEHE3a
OTZEJIBHOM I'PYIIION )KUBOTHBIX U
4eJI0BEKa 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 JIeKUuu
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 onpeneneHne Tuna
MYyTallU IIPU NIepeade
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
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Pa3paboTka 1eHTHI BpeMEHU pa3BUTUS
ABOJIIOLIMOHHOTO yYEHUS

OK 02 MakposBotronus. OuenuBaemasi TUCKYCCHS:
OK 04 Bo3HUKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE apTYMEHTOB,
JKU3HU Ha 3emiie OMOJIOrMYeCKON TEPMUHOJIOTUN U

CUMBOJIMKH JUISl I0Ka3aTENbCTBA
POJICTBA OPTaHHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTHl BpeMEeHH
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — ®poHTaATBHBINA OITPOC

OK 04 AHTPOIIOTEHE3 PazpaboTka JeHTbI BpeMEHU

IMPONCXOKACHUA YCTIOBEKA

Pasznea 4. Dxoorus

OK 01 Dkonorudeckue HakTopsl U TecT mo sKoJorHYecKUM aKkTopam 1

OK 02 cpenbl KU3HU CpenaM JKU3HU OPraHU3MOB

OK 07

OK 01 [Tomynsius, cooOriecTna, CocraBneHue cxeM KpyroBopora

OK 02 HKOCUCTEMBbI BELIECTB, UCIIOJIb3Ysl MaTepUabl

OK 07 JIEKIIUU
Pemenre mpakTuKo-OpUEHTHUPOBAHHBIX
pacueTHBIX 3aJ]aHHi 110 MepEeHOCY
BELIECTBA U SHEPTUU B 3KOCUCTEMAX C
cocTaBlieHHE TPOPHUUECKUX IIeTnel u
UpaMu]T OMOMACCHI U SHEPTHH

OK 01 buocdepa - rmobanbHas OueHuBaemasi UCKyCCUS

OK 02 HKOJIOTMYECKasi CUCTEMA Tecr

OK 07

OK 01 BinsHMe aHTPONOTreHHBIX Tect

OK 02 dakTopoB Ha 6uochepy [TpakTuueckas padota “OTX0/bI

OK 04 IIPOU3BOJICTBA”

OK 07

OK 02 BinusiHue conuaibHO- OueHuBaemasi JUCKYCCHUS

OK 04 HKOJIOTMYECKUX (PaKTOPOB HA Brinonnenue nabopatopHoii paboTsl Ha

OK 07 3JI0pPOBbE YETIOBEKA BBIOOD:

"VMcTBeHHast pabOTOCTIOCOOHOCTD",
"Brnusinue abuotrueckux GpakTopoB Ha
4yeJIoBeKa (HU3KUE U BHICOKHE
Temneparypsbl)”

Pa3nea 5. buoJsiorusi B ;Ku3Hu

3amuTa Kelca: NpeJCcTaBIeHNe
pPE3yJbTATOB PEIICHUS KEHCOB
(BBICTYIIJIEHUE C NTPE3ECHTALIUEN )

OK 01
OK 02
OK 04

BbroTtexHonornu B ;KU3HA
Kaxxaoro

BelntonHenue kelica Ha aHaIu3
UH(OPMAIIUU O HAYYHBIX JOCTHKEHHUAX
B 00JIACTH TEHETUYECKUX TEXHOJIOTHH,
KJICTOYHOM MHKEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (10 Ipynmnam),
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Mpe/ICTaBJICHHUE PE3YIbTATOB PEIICHUS

KEWCOB
OK 01 [TpombiniieHHass OMoTexXHOJIOTHS | BBITTONTHEHNE Kelica Ha aHAIN3
OK 02 uHpOpMAaLIUU O PA3BUTUU
OK 04 MIPOMBIIIICHHOW OMOTEXHOJIOTHH (110

rpynmam), Ipe/ICTaBICHUE PE3YJIbTATOB
pelIeHus KecoB

OK 01 ConmanbHO-dTHYECKUE aceKThl |BEImoiHeHue Keiica Ha aHaInu3
OK 02 OMOTEXHOJIOTUI uHpOpMaLKU 00 STHUYECKUX ACTIEKTaxX
OK 04 pa3BUTHS OMOTEXHOJIOTHH (I10

rpynmam), Ipe/ICTaBICHUE PE3YJIbTATOB
pelIeHus KecoB

OK 01 buorexHosoruu u Texunueckue |BrlnosHeHUE Keiica Ha aHan3
OK 02 CHUCTEMBI nH(pOpMaIUU O pa3BUTHUS
OK 04 OMOTEXHOJIOTUH C IPUMEHEHUEM

TEXHUUYECKUX CHCTeM (TI0 Tpymmam),
MPEJCTAaBICHUE PE3YIBTATOB PEIICHUS
KENCOB

OO0umme KpUTEPUHU OLIEHKH Pe3yJIbTATOB OCBOCHHUS Y4eOHOM M CUMILIHHBI

Hopwmp! onieHku 3HaHMI npeAnoaraioT y4€T HHAUBUAYaIbHBIX OCOOEHHOCTEN CTY/AECHTOB,
Tu(hepeHIIMPOBAHHBIN TOX0 K 00yUeHHI0, IPOBEPKE 3HAHUH, YMEHHH, ypOBHs (POPMUPOBAHUS
KOMIETEHIIMH. B yCTHBIX U MMCbMEHHBIX OTBETaX CTYJACHTOB Ha MPAKTHUUECKUX (CEMHUHAPCKUX)
3aHATHUSX, B COOOIIEHUSAX U JIOKJIaJax, 3cce U IpYrux GopmMax ayAUTOPHONU U CaMOCTOSITEIbHOMN
paboThl, a TakKe B TEKYIIUX KOHTPOJBHBIX PadOTaxX YYMTHIBAIOTCS: TIIyOMHA 3HAHWM, BIIaJICHUE
HE00XOIMMBIMU YMEHUSAMH (B 00beMe IPOTrpaMMbl), IOTHYHOCTh U3JI0KEHUS MaTepuiia, BKIKOYas
0000111eHuS, BBIBOBI, COOJIIO/IEHNE HOPM JINTEPATYPHOU peuH.

OneHKy «OTJIMYHO» 3aCIyXUBAET CTYAEHT, TBEPAO 3HAIOIIUN MPOTrpaMMHBIN MaTepuall,
CUCTEMHO M TpaMOTHO MW3Jaralouifii ero, JAEMOHCTPUPYIOIIUNA HEOOXOJUMBIH ypOBEHb
KOMIIETEeHIINH, YETKHE, C)KaThle OTBETHI HA JIOMOJIHUTENIbHBIE BONPOCHI, CBOOOIHO BIIAJICIOIUI
MOHATUIHBIM aIllapaToM.

OneHKy «X0pomIo» 3acily’)KMBAacT CTYJIEHT, IPOSBUBIININ IOJIHOE 3HAHHE IPOrPaMMHOIO
MaTepuaia, JeMOHCTPUPYIOUN cpOpMUPOBAHHBIE HA JOCTATOYHOM YPOBHE YMEHHUS M HABBIKH,
YKa3aHHbBIE B IIPOrpaMMe€ KOMIIETEHLIUH, JOMYCKAOMNNA HENMPUHIUIHNAIBHBIE HETOYHOCTH IIPU
W3JI0KEHUU OTBETA Ha BOIPOCHI.

O1eHKY «yAOBJIETBOPUTEIBHO» 3aCIY)KUBAaET CTYJEHT, OOHAPY)KUBLIMHM 3HAHUS TOJIBKO
OCHOBHOT'O MaTepuaja, HO HE YCBOMBIIUHI JE€Tald, JOMYCKAIOUIUI OMNOKHA MPUHIUIHAIBHOTO
XapakTepa, JEMOHCTPUPYIOIIMH He 10 KOHLA C(OpPMUPOBAaHHBIE KOMIIETEHLIUH, YMEHHUs
CUCTEMATHU3UPOBATh MaTepUall U JAeJaTh BBIBOJBI.

OueHKy «HeyI0BJIEeTBOPHUTEJIBHO» 3acily’)KUBAE€T CTYJEHT, HE YCBOMBIIMI OCHOBHOIO
coJiep’KaHusl MaTepuaa, He YMEIOUINI CuCTeMaTU3upOBaTh HHPOPMAIIHIO, J1e1aTh HE0OXOJUMbIe
BBIBOJIbI, YETKO M TPaMOTHO OTBEYaThb Ha 3aJaHHBIE BONPOCHI, AEMOHCTPUPYIOIIUN HU3KUI
YpOBEHb OBJIAZICHUS] HEOOXOAUMBIMU KOMIIETEHIIUSMHU.

OuenuBaHme cTyeHTa HA AU PepeHIMPOBAHHOM 3a4eTe M0 Y4eOHOl TUCHHUILIUHE

OrneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TIYOOKO M TMPOYHO YCBOWI
MPOTPAMMHBIN MaTepuall, UCYEPIBIBAIONIE, MOCIEI0BATEIILHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3BIBATH TEOPHIO C MPAKTUKOW, CBOOOTHO CHpaBIseTCs C 3aJadyaMu,
BONPOCAMH M JIPYTMMHU BHJIAMU TPUMEHEHUS 3HAHWW, HE 3aTPYIHSETCS C OTBETOM IpHU
BUJOM3MEHEHUH  3aJaHHWii, TPaBUILHO OOOCHOBBIBAET TPUHATOE pEIIEHUE, BiIaJeeT
Pa3HOCTOPOHHUMU HABBIKAMH M TPUEMAMHU BBITTOJTHEHUS PAKTUYECKUX 3a]1a4.
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OneHka «X0pomo» BHICTABIIETCS CTYAEHTY, €CIM OH TBEPIO 3HAET MaTepHall, F(PaMOTHO
U II0 CYIIECTBY M3JIaraeT €ro, He NOIYCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC,
IIPaBUJILHO TPUMEHSET TEOPETUYECKUE IOJIOKEHUs MPU PEUICHUH IPAKTUYECKUX BOIIPOCOB U
3ajiay, BJIaIeeT HEOOXOJMMBIMH HAaBbIKAMU U MPUEMAMU UX BBIITOJHEHHUS.

OneHka «yA0BJIETBOPUTEIBbHO» BbICTABIISAETCS CTYACHTY, €CJIM OH UMEET 3HAaHUS TOJIBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWI €ro [JeTajled, AOIYCKaeT HETOYHOCTH, HEIOCTATOYHO
npaBWIbHBIE (OPMYIUPOBKH, HAPYIICHUS JIOIMYECKOH IOCIENIOBATEIBLHOCTH B W3JI0KECHUU
IPOrpaMMHOI0 MaTepualla, UCIBITHIBAET 3aTPYIHEHH MIPH BBIIOJIHEHUH ITPAKTUYECKUX padoT.

OneHka «HeyI0BJIETBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBI HE 3HAET
3HAYUTENBHOM YacTH IPOrpaMMHOIO Marepuaia, JOINYyCKAaeT CYLIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, C OOJIBIIMMU 3aTPyJHEHHUSIMHU BBINOJHSECT MpakTHyeckue padorel. Kak mpaBuiio,
OLICHKA «HEYIOBIETBOPUTEIBHO» CTaBUTCS CTyNEHTaM, KOTOpPbIE HE MOTYT IPOJIOJDKUTH
oOyuyeHne 06e3 TOTOIHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH JUCIUILTHHE.

IlepeyeHb BONPOCOB ISl MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIUN
no o61meodpazoBareibHOM JUCHMILUIUHE «bBuosorns»:

1. buonorus kak Hayka, CBs3b OMOJIOTUU C IPYTMMH HayKaMu: OMOXUMHUs, Onodu3uka,
OMoHMKa, TeHOTeoTpadus

2. Ponb 1 MecTo 6100THE B JOPMUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI MUPA.
3. O0mmas XxapakTepuCTHKA KU3HH, CBOMCTBA KUBBIX CUCTEM. XUMUYICCKUH COCTaB
KJIETOK.

4. Knerounas teopus (T. llIBann, M. [llneiinen, P. Bupxos).

5. OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOM KJIETOUHOU Teopuu. THUIIbI KIeTOYHOMN
OpraHMu3alMK: TPOKAPUOTUYECKUN U SYKAPUOTUYECKUI.

6. OQHOKIJIETOUHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpOeHHE MPOKAPUOTHUECKOMN
KJIETKH.

7. CtpoeHue sykapuoTHuyeckoi kieTku. Hexknerounsie popmMbl )KU3HU (BUPYCHI,
OaxTepuodarn).

8. XpomocomHas teopust T. Moprana. CTpoeHHe XpOMOCOM.

9. XpoMocoMHBIN HAOOp KIIETOK, TOMOJIOTHYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
TarIONIHBIN U JUTIONIHBIN Habop.

10. Hykneunossie kucinotsl: JJHK, PHK HaxoxaeHne B KiI€TKe, UX CTPOSHHE U (PYHKITUH.
MarpuuHble npolecchl B KJIETKe: peryuKanus, OnocunTes3 6eika, pernaparus.
I'eneTnyecknii KO 1 €ro CBOMCTBA.

ITonatue MeTabon3M. ACCUMMIIAIMS U AUCCUMMIISLIMS — JIB€ CTOPOHBI META00JIN3Ma.
Tuner oOMeHa BemecTB: aBTOTPO(DHBIN U TeTepoTpOodHBIN, a3pOOHBINA U aHAPPOOHBIH.
[Tnactuueckuit oomMeH. @oTocuHTE3. XEMOCUHTES.

KneTounsrit nuki, ero nepuobl.

Muro3, ero cTaauu ¥ NPOUCXOIALIUE IIPOLIECCHI.

M

8/HOrOKJIETOYHBIE OPTaHU3MBbI. B3aMMOCBS3b OPraHOB U CUCTEMBI OPraHOB B
MHOTOKJIETOYHOM OpPTaHU3ME.

bomMeocTras opranusMa 1 ero NoAJAEp>KaHue B IPOLECCE KUZHEIEATEIbHOCTH.

DOopMBI pa3MHOKEHHNS OPraHU3MOB. becIonoe u mojIoBoe pa3sMHOXKEHHE.

Bunst 6ecnionioro pazmHoxenus. [lonoBoe pazMHOXeHHE.

hamerorenes y )xuBOTHBIX. CriepMaroreHes u oorenes. CTpOoeHHE MOJIOBBIX KIETOK.
OrmonoTBOpEHUE.

blHauBUAYyanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €T0 CTaAHH.
FlocTamOpuonanbublil nepuo. CTagun MocT3MOPHOHATIBHOTO Pa3BUTHS Y dKUBOTHBIX U

acJIOBCKaA.
HpHMOC n HerﬂMOe pa3BI/ITI/Ie. EI/IOHOFI/IHGCKOC CTapeHI/Ie n CMCpTL. OHTOTCHCS
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pacTeHui.

OcHOBHBIE TIOHSTHS TEHETUKH. 3aKOHOMEPHOCTH 00pazoBaHus raMeT. 3akoHbl [. Menaens
(MoHOTHOPHIHOE M TOTUTHOPUAHOE CKpeInBaHue). B3aumoneicTBre reHos.

[Tepsrie 3Bomonronnbie KoHnenuu (JK.b. Jlamapk, XK.JI. Broddon). DBomtonronnas
teopus Y. JlapBuna. CUHTETHYECKAS! TEOPHS SBOJIIOLUHU U €€ OCHOBHBIE ITOJIOKEHUS.
Muxkpososmonus. [Tomynsnus kak 3JeMeHTapHas elMHUIA 3BoToIH. [ eHeTnueckue
OCHOBEI 3BOJTIOINH. DIIeMEHTapHbIE (PAKTOPHI IBOIIOIUH.

Maxkpoaomorus. PopMbl 1 OCHOBHBIE HAIIPABJICHUS MAaKPOIBOIIOIUH.

AHTpononorus — Hayka o uyenoBeke. CrucTeMaTnuecKoe MojokeHue yenoneka. CXoAacTBo U
OTJIMYUS YeJIOBEeKa C KUBOTHBIMU. OCHOBHBIE CTAJAMH aHTPOIIOTE€HE3a. DBOIIOIUS
COBPEMEHHOI0 YEJIOBEKA.

YenoBeueckue pachl M UX €IUHCTBO. BpeMs u myTu paccesieHus yenoBeKa Mo IiaHeTe.
[TprucnocobIeHHOCTh YeNOBEKa K Pa3HbIM YCIOBHSM CPEIbI.
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