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1. MACIHOPT PABOYEM ITIPOI'PAMMbBI YYEBHOM JUCHUITJIMHBI
«BbuoJjgorus»

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

Pabouas nporpamMma y4yeOHOW IUCHUIUIMHBI «buonorus» sBisercss 00s3aTeTbHON
YacThIO MPOrPaMMBI MOJITOTOBKH crienuainncToB cpeanero 3sena (I1IICC3) mo cnenumanbHOCTH
15.02.06 MoHTaxx M TEXHHYECKass OHKCIUIyaTalus XOJIOJWIbHO-KOMIIPECCOPHBIX MaIlUH U
YCTaHOBOK (TI0 OTpacisiM) M peanusyercst Ha 1 Kypce.

1.2. MecTo IMCHUILIMHBI B CTPYKType OCHOBHOH mnpodeccnoHaibHOIi o0pa3oBaTebHOM
NMPOrpamMMblI

buonorus sBusiercst 0a30BOM AMCHMIUIMHON 001Ie00pa30BaTENbHON IOATOTOBKU MO
CHEeNHATbHOCTH Ha 6a3e OCHOBHOTO 001Iero o0pa3oBaHus 1 HampasieHa Ha popmupoBanue OK-

1, OK-2, OK-4, OK-7

1.3. Ile1u ¥ 321241 AMCHUILVINHBI — TPe0OBaHMSA K pPe3yJibTATAM 0CBOCHHS JHCIHMIIIMHBI
Copepxanue nporpammbl «buosiorus» HampaBlI€HO Ha JOCTHUKEHHME CIEAYIOLINX
HeJIen:

* Noy4eHue (pyHIaMEeHTaIbHBIX 3HAHUI O OMOJIOrMYECKUX CUCTEMaX (KJIETKa, OPraHu3M,
HOMYJISALMS, BHJ, HKOCHCTEMA); UCTOPUU DPA3BUTHUS COBPEMEHHBIX IMPEACTABICHUH O XUBOU
NPUPOJIE, BBINAIONIMXCS OTKPBITHSAX B OMOJOTMYECKOW HAyKe; pOJM OMOJIOTMYECKON HAayKd B
(GOpMHpPOBAaHUN COBPEMEHHOIl €CTeCTBEHHOHAYYHOM KapTUHBI MHpA; METOJaX Hay4yHOro
MO3HAHMS;

* OBJIQZICHHE YMEHMSMU JIOTUYECKM MBICIUTh, OOOCHOBBIBATH MECTO U pOJIb
OMOJOrMYECKUX 3HAHUM B MPAKTUYECKOW JAEATEIbHOCTU YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH; MPOBOAUTH HAOIIOACHUS 3a SKOCHCTEMaMU C LENIbI0 MX ONUCAHUS M BbISBIICHUS
€CTECTBEHHBIX M aHTPOIOTCHHBIX HM3MEHEHWH; HAaXOJUTh M aHAJIM3HPOBATH WH(OOPMAIHIO O
KHUBBIX 00BEKTAX;

* Dpa3BUTHE I[I03HABATEJIbHBIX HMHTEPECOB, MHTEJUIEKTYAIbHBIX M  TBOPYECKUX
CrocoOHOCTEeM 00ydaromuxcs B Mpoliecce M3ydeHUs OMOJIOTMUYECKUX SIBICHHH; BBIAAIOIIUXCS
JOCTHKEHUI  OMOJIOTMHM, BOIIEAIIMX B  OOLICUETOBEUYECKYI0 KYJIbTYpYy; CIOXKHBIX U
IIPOTUBOPEYMBBIX IIyTE€H PAa3BUTHS COBPEMEHHBIX HAyYHBIX B3IUIAAOB, WUICH, TEOpUH,
KOHLENIMM, TurnoTe3 (0 CYMIHOCTH U IPOUCXOXKIECHUU >KU3HM, YEJIOBEKa) B XOJ€ paboThl ¢
pa3IMYHBIMU UCTOYHUKAMU UHPOpPMaLUY;

* BOCINHUTaHUE YOEXKIEHHOCTH B HEOOXOJUMOCTH I[O3HAHUS HKUBOW TPUPOAIBI,
HEO0XO/IMMOCTH PALlMOHAIILHOTO MPHPOIONOIBb30BaHMs, OEPEKHOTO OTHOUIEHUS K MPHPOIHBIM
pecypcaM U OKpYXKarolled cpele, COOCTBEHHOMY 3[0POBbIO; YBAKEHHE K MHEHHUIO ONIIOHEHTA
npu 00CYXJIeHUH OMOJIOTHYECKUX MpoOiIeM;

* UCIOJIb30BaHNE MPUOOPETEHHBIX OMOJOTMYECKUX 3HAHUM W YMEHHUH B MOBCEIHEBHOMN
KHU3HHU /ISl OLIEHKU MOCJEJCTBUM CBOE AeaTenbHOCTH (M JESITEIbHOCTH IPYTUX JIIOJEH) 1o
OTHOILIEHHUIO K OKPYKAIOLIeW cpele, 3J0pOBbIO JPYTUX JIOAEH M COOCTBEHHOMY 3I0POBBIO;
000CHOBaHME U COOJIIOJICHHE Mep NPOPHUIAKTUKU 3a00JeBaHUN, OKa3aHHe MEPBOil MOMOILM MTPH
TpaBMax, COOJIIOICHHE MTPABUJI TOBEICHUS B IPUPO/IE.



1.4. Pe3yabTaTrhl 0CBOCHUS M CHUAIINHbBI

Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIu i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIIOCOOBI pELICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHMS

- TOTOBHOCTh K TPYyIy, OCO3HAHHWE IICHHOCTH MAacTEpCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTHMBHOM IESATEILHOCTH TEXHOJIOTHYECKOH U
COILIMAJILHOM HAIPABJICHHOCTH, CIIOCOOHOCTh HMHHUIMHUPOBATH,

IJIaHUPOBATh u CaMOCTOATCIIBHO BBITIOJIHATH TaKYyHO
NESITEIbHOCTD;
- UWHTEpeC K payHbIM cdepaMm  TpodhecCHOHATLHOM

JESTEIIBHOCTH,
OBnaneHre yHHMBEpPCalIbHBIMU YUE€OHBIMU I103HABATEIbHBIMU
JIEUCTBUSIMHU:

a) 0azoBble JIOTHYECKHUe elicTBUA:

- CaMOCTOATENBHO (OpPMYIUpPOBaTh M  AKTyaJU3UPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYUIECTBEHHBIN IPU3HAK WM OCHOBAHUS VIS
CpaBHEHHsI, KJIJaCCU(PUKALIUU U 0000I1IeHN S,

- OINpEAENATh LENU JEATEIBHOCTH, 3aJaBaThb NapaMeTpsl U
KPUTEPUU UX TOCTUKEHUS;

- BBIBIITh  3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBJICHUSX;

MIpOTUBOPCUUA B

- BHOCHUTb KOPPCKTHBbBI B  ACATCIIBHOCTb, OLCHUBATH
COOTBETCTBHC PE3YIbTATOB OeJIsIM, OLICHUBATh PUCKHU
HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH

- pa3BHUBaTH Kp€aTuBHOC MBIIIJICHUEC npu  peUICHUHN

YKU3HEHHBIX TIPOo0IieM
0) 0a3oBbIe HCCJIEN0BATEIbCKUE IEHCTBUS:
- BJAJeTh HAaBBIKAMHU  Y4eOHO-MCCIEIOBATENbCKOM U

- chOpPMHUPOBAHHOCTh 3HAHUNA O MECTE€ U POJIU OUONOTHH B
CUCTEME HAy4HOTO 3HaHUs; (DYHKIMOHAIHLHOW T'PaMOTHOCTH
YeloBeKa AJIs PelIeHus )KU3HEHHBIX MpoOeMm;

- c(OpMHPOBAHHOCTh YMEHHUS PACKPBIBATh COJIEPKaHUE
OCHOBOIOJIArarmux OHOJOTHYECKUX TEPMHHOB U TOHSATHUH:
JKA3Hb, KJIETKA, TKaHb, OpPraH, OPraHW3M, BHJ, NOMYJIALMA,

JKOocHucTeMa, OwuoneHo3, Ouochepa; merabomusm (0OMEH
BEIICCTB u MIPEeBpAIICHHE SHEprun), roMeocTas
(camoperynsuus), OMOCHHTE3 Ocka, CTPYKTypHas

OpraHu3alys )KUBBIX CUCTEM, JUCKPETHOCTh, CAMOPETYJISALIHS,
CaMOBOCITPOU3BE/IeHNE (PEMPOAYKIIUs), HACIEICTBEHHOCTb,
W3MEHYHMBOCTh, DJHEPrO3aBUCHUMOCTb, POCT H pPa3BUTHE,
YPOBHEBAasi OpraHu3aLus;

- cOpMHUPOBAHHOCTh YMEHHS PAaCKpHIBaTh COJACpIKaHUE
OCHOBOTOJIAralomux OHONOTHYECKUX TEOPUH U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOIIMOHHOM,
IIPOUCXOXKICHUS KU3HU U YEIIOBEKA;

- c(OpPMHPOBAHHOCTH YMEHUS pacKpbIBaTh
OCHOBOIIOJIAraroIue Ouonornyeckue 3aKOHBI u
3akoHomepHoctu (I'. Mennens, T. Moprana, H.. BaBusosa,
3. Tekkens, @&. Mirwmrepa, K. bapa), rpanuus wux

IIPUMEHHUMOCTH K JKMBBIM CHCTEMaM;

NpUOOpEeTeHNEe OmbiTa MPUMEHEHHs OCHOBHBIX METOJIOB
HAayyHOTO  TO3HAHMUS,  HUCHOJB3YeMbIX B  OHOJIOrHHU:
HAOJIOZCHNS W OMNHMCAHUS KHUBBIX CHUCTEM, IPOLIECCOB U
SBJIEHUM; OpraHuW3allud U TPOBEACHUS OHOJIOTHYECKOro
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUSI




IIPOEKTHOH /1€ TeIbHOCTH, HaBbIKAMHU Pa3pelleHus npoodiiem;

- BBIABIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n
aKTyaJIM3UpoBaTh 3a/]ady, BBIIBUIaTh THIIOTE3Y €€ PELICHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTciibCTBa CBOHX
YTBEPXKACHUM, 3a1aBaTh IapaMETPbl U KPUTEPUH PEILICHUS;

- AHaJIM3UpOBaATh IIOJYYCHHLIC B XOAC pPCHICHHA 3aJaqn
pe3ysbTaThl, KPUTHUYECKH OLICHMBATb WX JIOCTOBEPHOCTb,
IMPOrHO3NpOBaTh UBMCHCHHEC B HOBBLIX YCIIOBUAX,

- yMeTb IIE€PEHOCUTh 3HAHWS B IIO3HABATCIIBHYID W
MMPAKTUYCCKYIO obiacTu KUBHECACATCIIBHOCTH,

- yYMETb MHTEIPUPOBATH 3HAHUSA W3 Pa3HBIX INPEIMETHBIX
o0OJacTei;

- BBIABUIAaTH HOBBIE HJEH,
IIOAXOIBI Y PELLICHMUA,

- CIIOCOOHOCTb HMX MWCIOJb30BaHHUA B IIO3HABATEIBHOM MU
COLIMAJIBHON ITPAKTHUKE

npeajiaraTb  OpUruHaJIbHBIC

3aBHCHMOCTHU MEXIY HCCIIeTyeMbIMU BEJIMYHUHAMH,
OOBSICHEHUSI TIONYYEHHBIX PE3YIbTATOB U (POPMYITHPOBAHUS
BBIBOJZIOB C HCITOJIb30BAaHUEM HAy4YHBIX TOHSTHH, TCOpUU U
3aKOHOB;

- c(hOpPMHPOBAHHOCTh YMEHHS BBIICIATH CYIIECTBCHHBIC
MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB,
OMOreoIeHO30B M HIKOCHUCTEM; OCOOCHHOCTH IIPOLIECCOB
oOMEHa BEIIECTB W TNPEBPAIICHHUS DHEPTHMM B KIETKE,
(oTOCHHTE3a, TUIACTUYECKOTO W JHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, ME03a, OIIOJOTBOPCHUS, Pa3BUTHS U
pPa3MHOXXCHHS, WHAWBHIYALHOTO Pa3BUTHUS  OpPTraHHU3Ma
(oHTOrEHe3a), OOpPHOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO
oT0Oopa, BUI000pa30BaHUS, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpele OOWTaHUWsS, BIHUSHUS KOMIIOHCHTOB 3KOCHCTEM,
AHTPONOT€HHBIX U3MEHEHUI B 9KOCUCTEMAX CBOEU MECTHOCTH,
KpPyroBOpOTa BEIIECTB U MPeBpalleHNe SHEPTUU B buocdepe;

- c(hOpPMHUPOBAHHOCTb YMEHHsI pemaTb OHOJOTUYECKUE
3a/la4¥, COCTaBISATh TEHOTUIMYECKHE CXEMbl CKPEIIMBAaHUS
JUTSL Pa3HBIX THIIOB HACIIEJOBAHUS TPU3HAKOB y OPTaHU3MOB,
COCTaBIATh CXEMBbl TIEpEeHOCa BEIIECTB W DJHEPrHH B
9KOocHcTeMax (IIeNU MUTaHUsl, TUIICBBIE CETH)

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeZcTBa TOUCKa,
aHanu3a u
UHTEPIpETauN
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32,144
npohecCHOHANBHOM

B o0s1acTH HEHHOCTH HAYYHOI'O MTO3HAHUSA:

- Cc(pOpPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKW M OOIIECTBEHHOMH
MPAKTHKH, OCHOBaHHOTO Ha anore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpPILLIECHCTBOBAHHUE SI3bIKOBOW M YMTATEIBCKOM KYJIBTYpPBI
KaK CpeJCTBa B3aUMOJACHCTBUSI MEXIY JIOJbMU U MO3HAHUS
MUDPA;

- OCO3HaHWE ILIEHHOCTH HAy4yHOW JAeATeIbHOCTH, TOTOBHOCTb
OCYIIECTBIISTh IIPOEKTHYIO u VICCJIEJOBATEIBCKYIO

- cOpMUPOBAHHOCTh YMEHUH KPUTHYECKH OIIEHUBATh
nH(popMalnio OUOJIOTUYECKOTO COAEpPX aHUS, BKIIOYAIOIIYIO
TICEBJOHAYYHBIE 3HAHUS U3 PA3INYHBIX HCTOYHUKOB (Cpe/ICcTBa
MaccoBoi HH(pOpMalKK, HAYYHO-TIOMYJISIPHBIE MaTepHalbl);
WHTEPIPETUPOBATh  ITHYECKHE  aCMEeKThl  COBPEMEHHBIX
HCCICIOBAHNM B OHOJIOTMM, MEIMIMHE, OWOTEXHOJIOTHH;
paccMaTtpuBaTh  NIOOANBHBIE  DKOJOTHYECKHE  TPOOIIEMBI
COBPEMEHHOCTH, (OPMUPOBATh IO OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3HUIIUIO;
- c(opmMupoBaHHOCTH
MMCbMEHHBIE U

YMEHMH CO3/1aBaTh COOCTBEHHbIE
YCTHbIE  COOOIIEHHMsI HAa  OCHOBE




ACATCIIbHOCTH

JeSITeIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

OBnajeHne yHUBEPCAJIbHBIMH YYEOHBIMH IT03HABATEIHLHBIMHU
NEUCTBUSIMU.

a) padora ¢ uHdopmanueii:

- BJI/IETh HaBBIKAMU OJy4eHUs HH(OPMALMU U3 UCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYILECTBIATh IOMUCK,
aHajlu3, CHUCTEMAaTH3allMI0 M MHTEpIpeTalui HHPOpMaLUu
Pa3IUYHBIX BUJIOB U (POPM NpEACTABICHUS;

- co3JgaBaTh TEKCThl B pa3yIMYHbIX (opMarax € Y4eToM
Ha3HaueHUs MH(OpPMAIMM ¥ LEJIEBOH ayAMTOPWH, BBIOMpAs
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3yaIU3alluH;

- OIICHWBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpPMAIIHH, €€
COOTBETCTBHUE MIPABOBBIM U MOPaJIbHO-3TUYECKHUM HOpMaM;

- HCII0JIb30BaTh CpeacTBa MH(OPMaLMOHHBIX u
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B PELICHUH KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX ¥  OpPraHM3AllMOHHBIX  3aJa4  C
co0JTr0IeHHEM TpeGoBaHUM 9PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECYpcOCOEpex eHHs, MPABOBBIX U
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

- BJIaJIeTh HaBbIKAMU PAaclO3HaBaHUS U 3alUTHl HH(OpMaIUH,
UH(POPMALIMOHHOM 6€30MaCHOCTH JMYHOCTH

OMOJIOrHYEeCKOM I/IH(bopMaHI/II/I N3 HCECKOJIbKHX HCTOYHHKOB,
T'paMOTHO HUCIIOJIB30BATh MOHATUMHBIN armapar OnoJIOrun

OK 04. 3¢pdexTrBHO

B3aMMOJICICTBOBATH
u pabortatb
KOJJIEKTHBE
KOMaH/Ie

B
u

- TOTOBHOCTb K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH U
CaMOOTIPE/ICIICHUIO;

- OBJAJCHUE  HaBBIKAMU  y4e€OHO-HCCIIEI0BATEIHCKOM,
MIPOEKTHOM M COLMATIBLHOM IESTENIbHOCTH;

OBiajeHue  YHMBEPCAJbLHBIMH  KOMMYHHMKATHBHBIMH
AEeMCTBUAMMU:

a) COBMeCTHAasl 1eATeJIbHOCTD.

- NOHMMAaTh W HCMOJb30BATh MPEUMYIIECTBA KOMaHAHOU M
WHAUBUAYaJIbHON paboThI;

- [IPUHUMATh eI COBMECTHOM JEeATEIbHOCTH,
OpraHM30BBIBATH M KOOPJAWHUPOBATh JCHUCTBUA IO €€
JOCTHKCHHMIO: COCTAaBJIATh IUIAH JEHUCTBHM, paclpenessiTh

- HpI/IO6peTeHI/I€ OomnbITa MPHUMCEHCHUA OCHOBHBLIX MCETOJ0B
HAay4YHOI'O IIO3HaHUs, HCIIOJIB3YEMbIX B OHOJIOTUH:
Ha6J'IIOI[€HI/I$I U OnvcCaHus KHBBIX CHCTCM, IIPOLECCOB U

HBHCHHﬁ; opraHu3anvi W HNPOBCACHUSA OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIIBHKCHU A THITIOTE3, BbISABJICHUA
3aBUCHUMOCTH MCKOAY HCCIICAYCMbIMU BCJIMYHUHAMMU,

OOBSICHEHUSI TIONYYEHHBIX PE3YJIbTaTOB U (POPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYUYHBIX IIOHATUH, TEOPUU U
3aKOHOB




pOJIM C YyY4EeTOM MHEHHUIl y4acCTHHKOB OOCYXIaTh Pe3yJbTaThl
COBMECTHOH paboTHI;

- KOOpDAWHHMPOBaTb M BBIIOJNHATH paboOTy B YCIOBHAX
peanbHOro, BUPTYAIBLHOTO 51 KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYHICCTBIIATH IMO3UTUBHOC CTPATCIHMYCCKOC IIOBCIACHHC B

pPa3IMYHBIX  CHUTyalMsX, MPOSBISATH  TBOPYECTBO U
BOOOpakeHUEe, ObITh HHAIIUATUBHBIM

OsgiaeHue YHHBepPCAJbHBIMU PeryJsiTHBHBIMH
AeMCTBUAMMU:

0) npuHATHE ce0s1 U IPYrUX JII0e:

- NPUHUMATh MOTHBBI M apryMEHTBhl JPYrux JIIOAECH IIpU
aHaJIM3€e Pe3yNbTAaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OIIMOKY;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU APYTOro
YyeJloBeKa

OK 07.
ConelicTBOBaThH
COXPaHEHUIO
OKpYyKaroleun
cpenpl,
pecypcocOepekeHII0
, IPUMEHSTH 3HAHUS
00 n3MeHeHuun
KITUMAaTa, PUHIIAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ dexTuBHO
JIEUCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

B 00s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUSA:

- c()OpPMHUPOBAHHOCTb IKOJIOTMYECKON KYNbTYpbl, IOHUMaHHE
BIUSHHUS  COLUAJIBHO-DKOHOMUYECKMX  IIPOLECCOB  Ha
COCTOSIHHE TPUPOAHOM W COIMAJIbHOW Cpeabl, OCO3HAHHE
r7100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpobieM;

- IJIJAHUPOBAHUE U OCYILECTBICHHUE JIEHCTBUI B OKpPYKArOLIEH
Cpele Ha OCHOBE 3HAHUA LEJIe YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;
AKTUBHOE  HENpUSTHE
OKpYKarolllei cpee;

- YMEHHE MPOTHO3UPOBATh HEOJIArONPUATHBIE KOJIOTMUYECKHE
MOCJIEJICTBHS NIPEANPUHUMAEMBIX JIE€UCTBUH, MPEIOTBpallaTh
ux;

- pacumMpeHue
HaIpaBJIECHHOCTH;
- OBJIaACHHUC HaBbIKaMU y‘{€6HO-HCCHC,Z[OBaTCHBCKOﬁ, HpOCKTHOfI u
COLMAJIBHON JESITEIBHOCTH

JNEUCTBUM, TPUHOCSIIIMX  Bpen

OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKON

- c(OPMUPOBAHHOCTh YMEHHUS MPUMEHITh TMOJTYyYCHHbBIE
3HaHUSL [ OOBSICHEHHUS OHOJOTUYECKHX TIPOIECCOB W
SBIIGHUW, JUIS TPUHATUS  T[PAKTUYECKUX  pEIICHUH B
MOBCEIHEBHON JKU3HU C 1B oOecredeHnss 0e30IMacHOCTH
CBOErO 3/I0POBbSl W  3JI0POBbSl  OKPYXKAlOLIUX  JIIOJAEH,
cOOMIOACHUS 3/I0pOBOTO 00pasza KHU3HU, HOPM TI'PaMOTHOIO
MOBEJACHUSI B OKPYXKAIOIIEW MNPUPOAHOU Cpefe; MOHUMaHUE
HEO0OXOJIMMOCTH HCIIOJIb30BAHUS JIOCTH)KEHUN COBpEMEHHOMU
Ouojoru U OMOTEXHOJNOTWH Ui  PallMOHAIBHOTO
MIPUPOJIOTIONE30BAHUS




1.5. Kotu4ecTBO 4acoB Ha 0CBOeHHE MPOrPAMMBbI 1M CHMILIMHbBI:

MakcuMasbHas yueOHas Harpy3ka obydaromierocs 68 4acoB, B TOM YHCIIE:
o0s3aTenpHas ayInTOpHas yueOHast Harpy3ka o0yyaromerocs 68 yaca, B TOM 4uce:
npakTuueckue padotsl - 20 yacoB, JabopaTopHbIe pPabOThI — 4 yaca.
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2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCIATLIAHBI

2.1. O6beM yueOHOI TUCIUNJIMHBI M BH/IbI Y4e0HOIH padoThI

Bupa yueOHoii padoThl Oo0bem
4acoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 68
O0s13aTes1bHAs AyIMTOPHAs yueOHAas Harpy3ka (Bcero) 44
B TOM YHUCJIE!
71a60paTOPHBIE 3aHATHS 4
NPAKTUYECKHUE 3aHATHS 20

KOHTPOJIbHBIC PaOOTHI (He npedycmMompero)

KypcoBast pabota (IPOeKT) (He npedycmMompeHo)

CamocTosiTeJIbHAsi padoTa o0yuamerocs (Bcero) (1e npedycmompeno)

Hmozoean ammecmayusn 6 hopme ougghepenyuposannozo 3auema
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2.2. TemaTu4ecKkuii IJIaH U coJep:KaHue y4eOHOUH TucHUunInHbl «buosorus»

HaumeHoBaHue paznenos Copep:xaHue y4eOHOTr0 MaTepHaJia, JIa00OpaTOPHbIe M MPAKTHYECKHE PA00ThI, CAMOCTOATEIbHASL padoTa 00y4alomuxcs. O0bem Ypogensn
U TeM 4acoB OCBOCHUS
Paspen 1. «Kuerka — cTpyKkTypHasi 1 PyHKIHOHAJbHAS eJMHULIA SKUBOT0» 20
Tema 1.1. BHOMOIMSL. KaK CoBpeMeHHBIH KOMIUIEKC ONOIOTHYECKUX HAYK, CBSI3b OMOJIOTHH C IPYTHMHU HayKaMH, POJIb OHOJIOTHH B (HOPMUPOBAHUN 4 2
- ziy.lca Oﬁmaﬂ, COBpPEMEHHOW Hay4YHOH KapTHHBEI Mupa. COBpeMeHHas CHCTeMa )KHBOTO MUpPa. Y POBHU OpTraHU3alNH KUBOW MaTEPHH.
XapaKTEPUCTHKA JKU3HH | TIpakrudeckoe 3ausTre Nol «KpHu3uc KIIacCUUecKod CUCTEMATHKH. 3apOiKICHUE COBPEMEHHOM CHCTEMBI JKUBOTO MHUPa» 2 3
Tema 1.2. JIBe popMEBI KIICTOUHOM OpraHu3aIiy KUBOH MaTepui. OcOOEHHOCTH CTPOCHHUS KIETOK OaKTepHil, apxel u sykapuii. OpraHouab! 2 2
CTpykKTypHO- KJ1eTKU. Bupychl kak HekJeToyHasi ¢popMa XKH3HHU, X 3HayeHue. bopbba ¢ BUpYCHBIMU 3a00J1€BaHHIMHU.
(dynkumnonaILHas IIpakTnueckoe 3aasaTre Ne2 «OcoOEHHOCTH OMOXUMAYECKHX MIPOLIECCOB OAKTEPHI, apXeil U dYKapuii» 2 3
OpraHM3anys KIeToK P - P puH, ap yKapuuy.
Tema 1.3. CtpykrypHo- | Kierodnoe s1po, ero cTpoeHue 1 OCHOBHBIE THIIOTE3bI TpoucxoxaeHus. CtpoeHne xpomocoM. HyknenHoBbsle KUCHIOTHL ['eH, ero 2 1
(pyHKkuMoHaIbHbBIE MOJIEKYJISIpHAsl CTPYKTYpa. 'eHeTHUeCKHid KO,
(paxTopnl IIpaktuueckoe 3anatue Ne3 «Pemienue 3a1a4 Ha onpezesieHle IOCIeJ0BaTeIbHOCTH HyKJI€OTHIIOB, aMUHOKHICIIOT B HOPME U B 2 3
HACJIeACTBEHHOCTH cllydae M3MEHEHHs ITociieoBaTeNbHOCTU HykIeoTH 0B JTHK»
Tema 1.4. O0Mmen . o
OOMeH BelecTB U NPEBPAICHAE SHEPTUH B KIIETKE — OCHOBA €€ )KU3HEISSATeNIbHOCTH. Peann3anms reneTnueckoil nadopmanny, 2 2
BEMICCTD W MPEBPAMCHUE | o prmimst, mpoueccunr MPHK, TpaHCsiius, pery/sims TpaHCIIsInK
JHEPIruM B KJIETKe P P - 1P - TP - pery P )
Pernmukanus JTHK. [lenenue kiIeTKH — OCHOBA Pa3MHOKEHUS U MHIUBUYaJIbHOTO Pa3BUTHS OpraHU3MOB. KU3HEHHBIN LUK
Tema 1.5. ) Ku3zHeHHbII KIeTku. Mutos. [lutokunes. Meiio3 u ero crajguu, noBeAeHHE XpoMocoM B Meiiosze. Kpoccunrosep. buonorndeckuii cMpIct 2 2
HUKT KJIeTKH. MUTO3. Meio3a.
Meiio3 o
JlabopatopHras padota Nel «Ctpoenne kiaetkn. Murto3. Meiio3. CTpyKTypa XpOMOCOM IIPH JSICHAH KISTOK) 2 3
Pa3gen 2. «CTpoeHue U (PyHKIMH OPraHu3Ma» 22
Tema 2.1. CTtpoenne Bo3HMKHOBEHHE MHOTOKIIETOYHOCTH KaK OJIMH U3 HauboJjiee KPyIHbIX apoMOP(HO30B B IBOJIFOLMH OPTaHUUECKOTO MUPA. 2 2
OpraHu3mMa B3anMocBs3b KJIETOK B MHOTOKJIETOYHOM OpraHu3Me. MeKKIeTOYHbIE KOHTAKTHI.
Tema 2.2. DopMbI ITonoBoe u 6ecnionoe pazMHokeHHe. [1010BOMH IpoIIecCe U IBOIIOIMS THUIIOB MOJIOBOTO Mporecca. O6pa3oBaHKE MONOBBIX KIETOK. 2 2
- 0P OMmI010TBOPEHNE, IUTOJIOTMIECKNE MEXaHN3MBI OTUIOJIOTBOPEHHUS.
Pa3MHOKeHUSI HKUBBIX
OpraHu3MoOB JlaGopatopuas pabora Ne2 «CTpOEHHE MOJIOBBIX KIETOK MIEKOIUTAIONMX. DMOPHUOHANBHEIM IEPUOJ] PA3BUTHS» 2 3
Tema 2.3. OnTOrenes OMOpHOHANBHBIN 3Tall OHTOreHe3a. OpraHorenes, HOCTIMOPHOHAIBHOE pa3BUTHE. PenpoaykTuBHOE 310poBke. Bpennoe Bnusiame 2 2
e AJIKOTOJIsL U KYPEHUs, HAPKOTUYECKUX BEIIECTB, 3arpsI3HEHUS CPeIbl Ha Pa3BUTUE OPraHU3Ma 4eJIOBeKa.
I'eneTuka — HayKa 0 HaCJIEACTBEHHOCTH U U3MEHUYUBOCTU. [ .MeHenb — OCHOBOIOJIOKHUK T€HETUKHU. I 'eHeTnueckast
TE€PMUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH HACJI€A0BaHUsI IPU3HAKOB, YcTaHOBIEHHbIE . Mennenem. [lepBblil 3akoH
MeHnnens — 3aK0H JOMUHUPOBaHUA. BTopoii 3akoH Menjens — 3aK0H pacllemIeHHs. 3aKOH YUCTOTHI FaMeT U €ro UTOJIOTHIECKOe 2 2
Tema 2.4. obocHoBanue. Tperuii 3akoH MeHaemns — 3aKOH He3aBUCHMOTO KOMOMHUPOBAHNS PU3HAKOB (JUTHOPHIHOE U MTOJTUTHOPHIHOE
3akoHOMepHOCTH CKpelIMBaHue). AHAJIM3UPYIONIee CKPELIMBaHHME.
HacaeToBaHHA IIpaxTrueckoe 3ansTre Ned «MopgenpHbIE 00BEKTH TEHETHKI 2 3
IIpaxtuueckoe 3anarue Ne5 «PerieHue 3aad Ha ONpeieIeHUe BEPOSITHOCTY BO3HUKHOBEHUS HACIEACTBEHHBIX IPU3HAKOB IIPU 2 3

MOHO-, TH-, HOJ'II/IFI/I6pI/I]1HOM 1 AHAJIM3UPYIOIEM CKPCIIUBAHNHN, COCTABJICHUC I'CHOTUIINYCCKUX CXEM CKPCHIVUBAHUSA
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3akon T. Moprana. CueruieHHoe HacnenoBanue. HaciencrBenHbie 00JI€3HN YelIOBEKa, UX MPHUYMHBI ¥ TPOQHIAKTHKA. 2
Tema 2.5. CuenjieHHoe
HacJenoBanue npusHakoB | IIpaktudeckoe 3anaTue Ne6 «Pemenue 3a1aq Ha ONpeieICHUE BEPOSITHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPH3HAKOB MPH 2
CLIETIJICHHOM HaclleIOBaHUH, COCTABJICHUE T€HOTUITHUECKUX CXEM CKPEIIUBAaHUS»
I'enoTHnMYecKast U3MEHYMBOCTh — MyTAI[MOHHAs 1 KOMOWHAaTUBHAs. MeXaHN3Mbl BOSHUKHOBEHUS Pa3INuHbIX KOMOMHALNIT T€HOB
U X POJIb B CO3JJaHUH I€HOTUIIMYECKOro pa3HooOpasus ocobeil B penenax Buaa. MyTtauu, IpUYUHbl BO3HUKHOBEHUS, 2
Tema 2.6. Kiaccu(huKamnus, CTEeHb YaCTOThl BOSHUKHOBEHH. BiinsiHNe BHEITHEH cpeIbl M IPON3BOICTBEHHBIX YCIOBHUII HA YaCTOTY
3akoHoMepHOCTH MyTaiui y genoseka. IloctpoeHne BapuaniMoHHOTO psiia M BAPHALIMOHHONW KPUBOH.
U3MEHYUBOCTH
IIpaxTudeckoe 3anstue No7 «PemeHue 3afay Ha onpeesieHUe TUIa MyTalliY [IPpY Iiepeiade HacleACTBEHHbBIX IPU3HAKOB, 2
COCTaBJICHHE TEHOTUIINYECKUX CXEM CKPELIUBAHUS»
Paspean 3. «Teopust 3Borounn» 6
Tema 3.1. [Tepsrie sBomonmonHble KoHIenmuu (JK.b. Jlamapk, XK.JI. Broddon). DBomronnonnas teopus Y. JapeuHa. CHHTETHYECKAs TEOPUS
9BOJIIOIIMH U €€ OCHOBHBIE MOJIOKEHUS.
VcTopust SBOOUHOHHOTO |\, o3Bostronius. [lomynanus kKak 3JieMeHTapHas eIUHHULA 3BOTIONUH. [ eHeTHUeCKHe OCHOBBI ABOJIOIUU. DJIeMEHTapHbIE 2
y4eHusl. P : YA M P A 1a of L. A P
MuKpoIBOTIONHS (baxTopsI 3BOMOINH. EcTecTBeHHbIN 0TOOp — Hampasistomuii hakTop 3BoMOINH. BunooOpa3zoBaHue Kak pe3ynbTar
MHUKPO3BOJIOIHH.
Tema 3.2.
MAaKpoIBOTIONHSL. MakpoaBomonust. DopMbl 1 OCHOBHBIE HarpaieHus MakpoaBoironun (A.H. Ceeprios). [TyTu noctmxeHuss OMOIOrHYECKOT0O
Bo3HUKHOBEHHE 1 nporpecca. CoxpaHeHue 6nopasHooOpasus Ha 3emie. 2
PA3BHTHE HKHU3HN HA I'nnote3sl ¥ TeopuM BOZHUKHOBEHHUS XKU3HU Ha 3emiie. IlosBieHne mepBhIX KIETOK U UX 3BouToLUs. [IpoKkapHoThI U 9YKapHOTHI.
Jemure IIponcxoxneHrue MHOTOKJICTOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX IIAPCTB 3YKapHOT.
Tema 3.3. AHTpononorust — Hayka o yenoBeke. CHcTeMaTHuecKoe MoJI0KeHHe YesioBeka. CXOACTBO M OTIIMYHS YEJIOBEKA C KUBOTHBIMH.
Tpoucxoxaenne OCHOBHBIE CTAMM aHTPOIIOTEHE3a. JBOJIIOLIUS COBPEMEHHOTO YeIOBEKa. 2
YenoBedeckue packl ¥ X eIMHCTBO. Bpems 1 myTH pacceneHus yejoBeKa 1o mianeTe. [Iprucnoco0ieHHOCTh YeIoBeKa K PasHbIM
YyeJ10BeKa — AaHTPONOreHe3
YCIIOBUSIM CPEJIbI
Pasznen 4. «K0JIOTHSI» 12
Tema 4.1. DKOIOrHUECKHe Cpenpl 00MTaHUS OPraHU3MOB: BOJIHASI, HA3EMHO-BO3IyIIIHAS, TOYBEHHAs, BHYTpHOPTaHU3MEeHHAs. PDU3NKO-XUMHUIECKHE
0COOEHHOCTH cpeJ obuTaHust oprann3MoB. [IpucrnocoOneHns opraHu3MOoB K )KM3HHU B Pa3HBIX cpenax. [IoHATHE 3KOJI0rHYecKoro 2
(¢axTopbl M cpeabl :KU3HU
dakropa. Knaccudukarms sxosorndeckux daxropos. [Ipasmio muauMyma FO. JInbuxa. 3akoH TonepantHoctr B. Illendopaa.
DKoorn4eckas XapakTepuCTHKa BUIA U MOMYJIALUHN. DKOJIOTHYECKash HHUIIA BUJa. DKOJIOTHYECKHE XapaKTEPUCTUKU TTOMYJISIIHN.
Tema 4.2. Ilonyasinus, CoobmecTBa u 3KoCHCTeMBl. broIieHo3 U ero cTpykTypa. CBSA3U MEXAy OpraHu3MaMu B 6uoreHose. CTpyKTypHBIE KOMIIOHEHTHI 2
€000111eCTBA, IKOCHCTEMBI | 9KOCHUCTEMBI: MIPOIYLICHTHI, KOHCYMEHTHI, PeAYLIeHThl. KpyroBopoT BemecTs 1 MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckue
YPOBHH.
Tema 4.3. Brocdepa - buocdepa — xxuBast obostouka 3emin. Passutre npezcrasienuii o ouochepe B Tpynax B.U. Bepuanckoro. Obsactu 6uocheps! u ee
OB ATbHAS KOMITOHEHTHI. JKuBoe BeriecTBo 6rocdeps! 1 ero GpyHKInM. 3 2
KOOI HYECKas! CHCTEMA 3aKOHOMEPHOCTH CyliecTBoBaHUs orocdepsl. OcobeHHOCTH OHocheps! Kak ri1odanbHOM dKocHUcTeMbl. JJnHaMIUecKoe paBHOBECHE
B 6uocdepe. KpyroBopoThl BeniecTB M OMOT€OXUMHYECKHE IUKIIBL. [ T00anbHbIe HKOJIOTHYECKHE MTPOOIeMBI COBPEMEHHOCTH.
AHTpOTIOTEeHHBIE BO3eHCTBUS Ha Orocdepy. 3arpsA3HEHNsI KaK BUJ] aHTPOIIOT€HHOTO BO3/IEHCTBHA. AHTPOIIOTEHHBIE BO3/IEHCTBUS
Tema 4.4. Binsinne Ha atMoctepy. Bozneiictus Ha rugpocdepy. BozneiictBus Ha nmutocdepy. AHTpONIOTCHHBIE BO3ACHCTBHSA HAa OMOTHYECKHE 2
AHTPONOT€HHBIX cooO1ecTBa. YriryOineHHO M3ydaroTcsl OTXOIbI, CBSI3aHHBIE C OIIPEAeIeHHOH npodeccueii/criennalbHOCTHIO.
daxTopoB Ha 6nocdepy . N
IIpaxTrdeckoe 3ansaTre Ne§ «OmpeneneHne OpraHoNIENTHYSCKUX M XUMHYECKHIX TTOKa3aTeNeil MMTHeBOH BOIBI» 2
Tema 4.5. Bausinne 3110poBBE U €ro cocrapisonre. PakTopsl, MOJOKUTEIHHO U OTPUIATEIHHO BIMSIOIINE HAa OPraHu3M dernoBeka. [Ipobiema 2

CoMaJbHO-

TCXHOI'CHHBIX BOSHeﬁCTBHﬁ Ha 3TI0POBKEEC YCIJIOBCKA (SHCKTPOMaFHI/ITHBIe 110J14, OBLITOBAsI XUMMA, U30BITOYHBIE IIYMBI, paguanusa 1
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IKOJIOTHIECKUX T.I.). AJlanTaiys OpraHu3Ma 4eloBeKa K (pakTopaM okpyskaroriei cpeabl. [IpuHIunel GopMupoBaHus 310pOBbECOECPETAIOIICrO
(¢axTopoB Ha 310pOBbE noBeneHns. Ouzndeckas akTHBHOCTH U 370pOBbe. BHOXUMITYECKHe aclIeKTHl parliOHaIbHOTO TTHTaHHS .
yeJj0BeKa
Pa3zneu 5. «BHoOJIOTHSA B JKH3HH» 6
Brotexnomorns xak Hayka U mpou3BoacTBO. OCHOBHBIC HAIIPABJICHUS COBPEMEHHOH OMOTEXHOIOTHHI. MeToIbl OMOTEXHOJIOTHH.
OOBEKTH OHOTEXHOJIOTUH. DTHKA OMOTEXHOIOTHIECKUX U TeHETHYECKIX IKCIIEPUMEHTOB. [IpaBuiia moncka 1 aHammsa 2
OHMO03KOIOrHYeCKON HH(DOPMAIMK U3 PA3THYHBIX HCTOYHUKOB (Hay4yHas M yucOHO-HAYYHAs JTUTEPATypa, CPEACTBa MAaCCOBOM
nabopManyu, cetb HTEpHET U ne).
Tema 5.1. BuorexnoJiorust o hopmanum, J\]r)9 K {Ipyr ) G =
0o
B JKH3HH KA/kKI0T0 pakTuyeckoe 3anaTie Ne9 «Keiice! Ha ananms m{uq)opMaunn 0 Hay4HBIX JOCTUKEHUSIX B 00J1aCTH e HETUYECKUX TEXHOJIOTUH, 2
KJICTOYHOW WH)KEHEPUH, TUIIEBBIX OMOTEXHOIOTHID»
[Ipaxtrdeckoe 3ansTre Nel0 «Keticsl Ha aHanmn3 HHGOpPMAIUH 00 ITHIECKUX aCMIEKTaX Pa3BUTHS OMOTEXHOJIOTHH, O Pa3BUTHH 2
6HOTeXHOHOFI/Iﬁ C HpI/IMeHeHI/IeM TCXHHUYCCKUX CUCTECM, O paSBI/ITI/II/I l'[pOMI:-IIHJ'IeHHOﬁ 6HOTeXHOJ’IOI‘HI71»
IIpomesxkyTouHas aTTecTAlMs MO JUCHHUILINHE (3a4€T) 2
Bcero: 68




3. YCJIOBUA PEAJIMZALINU ITPOT'PAMMBI JIUCHUITJIMHBI

3.1. TpeGoBaHUSI K MUHUMAJIBLHOMY MaTePUATIbHO-TEXHHYECKOMY 00ecredeHuIo
Peanuzanus mporpaMmbl JUCIUTIIMHBI TPEOYET HATUYHS Yy4eOHOTO KaOMHETa OMOJIOTHH.
O6opynoBanue yaeOHOT0O KaOWHeTA:
KabGunet ocHares MeOelnbro 1Id:

— OopraHm3aiuu pabodyero Mecra npernoaaBaTels;

— opraHuM3anuu paboyux MecT 00yJaromuXxCs;

—  paIMOHAIBHOTO Pa3MEIICHHS U XpaHEHUs y4eOHOTO 000pYyI0BaHNS,

— OpraHM3aluy UCIOJIb30BAHUS alllapaTyphl.
Kabunet ocHareH o00opyoBaHHEM /IS TPOBEACHUS J1a00PATOPHBIX U MPAKTUUECKUX PaOOT.
TexHUYECKHE CPEACTBA OOYICHHUS:

—  MYJbTUMEIUUHBIN KOMILIEKC;

—  MHKPOCKOIIBI.

B xabunere HaxoauTCs:

— macmnopT kabuHera;

—  y4eOHO-METOIUYECKHI KOMILIIEKC JHACUUTUINHBI «buonorusy,
BKJIIOUAIOLIMN  pabouyro IporpaMmy  JUCLUIUIMHBIL, KHMBEI,
TEXHOJIOTUYECKHE KapThl ypPOKOB, Yy4yeOHbIE TMOcoOus U  ydeOHO-
METOAMYECKHE Pa3pabOTKH, KApTOUYKU-HH(DOPMATOPHI;

—  KOMIUIEKT METOIMYECKON JIMTEepaTyphl Js IPENOAaBaTENsl, BKIFOUAIOIIHMA
J)KypHaibl: «buosorus B mkoie».

3.2. UndopmaunoHHoe odecriedeHue 00yuyeHust
IlepeyeHb peKOMeHIyeMbIX YUeOHBIX H3IAHUI, JOMOJIHUTEILHON JUTEPATYPHI

OcHoBHbIE NTeYATHBIE U3AHUS

1. buonorus. 10 kmacc : yyeOHUK ans oOlieoOpa3oBaTeNbHBIX OpraHM3aluil : 0a30BbIH
yposeHnsb / [B. B. Ilaceunuk, A. A. Kamenckuii, A. M. Py6uoB u ap.] ; mox penakuueii B.
B. ITaceunnka4-e usn., crep.Mocksa : [Ipocsemenne, 2022.- 223 c.

2. buomorus. 11 kmacc : 6a30BbIil ypoBeHb : yueOHuk / [B. B. [Taceunnk, A. A. KameHckwid,
A. M. PybuoB u np.] ; mox penakuuedt B. B. Ilaceunuka4-e uzn., crep.Mocksa :
[Tpocsemenue, 2022.-272 c.

3. buonorus. 10 kimacc : yaeOHHK [T 001e00pa3oBaTeIbHBIX OPTraHU3alUH | YTITyOIEHHBIN
ypoBess / [B. B. Ilaceunuk, A. A. Kamenckuii, A. M. PyOuoB u np.] ; mox penakuueit B.
B. ITaceununka4-e usn., crep. Mocksa : [Ipocsemenue, 2022.-336 c.

4. buonorusa. OOmas Ouonorus. 10 kmacc : yrmyOneHHbI ypoBeHb : yueOHuk / B. b.
3axapos, C. I'. Mamonros, H. 1. Conumn, E. T. 3axapoBa ; nox Hay4yHoi pegakuueii B. b.
3axaposal 0-e u3z., crep.Mocksa : [Ipocsemenne, 2022

5. buonorus. OOmias Ouonoruda. 11 xmacc : yrnyOnénHelii ypoBeHb : yueOHuK / B. b.
3axapos, C. I'. MamonroB, H. 1. Conun, E. T. 3axapoBa ; noa Hay4dHoil penakuuei B. b.
3axapoBa7-e u3f., crep.Mocksa : [Ipocsemenne, 2022.-266 c.

JlonoIHUTe/IbHbIE eYaTHbIe U31aHUsl

1. MembsinkoB, EBrenunit Huxonaesnubuonorus. 10-11 knaccel : yrimyOn€HHbBIN ypOBEHB :
cOOpHUK 3a7au U ynpaxHeHul : yaebHoe nocodue / E. H. Jlempsinkos, A. H. Co6oneB4-e
u3a., crep.Mocksa : [IpocBemienue, 2022.-159 c. :
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DJIeKTPOHHbIE U3IAHUS

1. buonorus. 10-11 kmacc (yriayOJaeHHBIM YpPOBEHB): YYEOHHK JUIsI CPEAHETO OOIIETro
obpazoBanus / B. H. fApeirun [u np.]; mox obmieit penakiueit B. H. Apeiruna. — 2-e usm.
— Mocksa: UznatensctBo Opaiit, 2022. — 357 ¢. — (Hapoanoe mpocseuienue). —
ISBN 978-5-534-15630-0. — Texkct: anektponHbiii / OOpa3oBaTenbHas miaatdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/509241

2. OboyxoB, JI. K. buonorus: kjaeTku W TKaHU: Y4eOHOE IMOCOOHME /IS CpPEIHEro

npodeccuonanbHoro oopazoanus / JI. K. Obyxos, B. H. Kupunenkosa. — 3-¢ u3j.,
nepepadb. um gom. — MockBa: HMzmarensctBo [Opaiir, 2022. — 358 c. —
(ITpodeccuonanvuoe odOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHb  //  OOpa3oBarenbHas minatdopma HOpaiit  [caiir]. —  URL:

https://urait.ru/bcode/494034

3. buonorus: yueOHUK U TPAKTUKYM JJISi CPEIHEro MpodecCHOHANTBHOTO 00pa3oBaHus /
B. H. fdperun [u gp.]; mon pemakmmein B. H. Speirura. — 2-e u3n. — Mocksa:
UznatensctBo HOpaiit, 2022. — 378 c. — (IIpodeccuonansunoe odpazosanue). — ISBN

978-5-534-09603-3. — TexkcT: anekrponHsiit // OOpasoBarenbHas 1iardopma FOpaiit
[caiir]. — URL.: https://urait.ru/bcode/489661


https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

Oo0masn
KOMIIEeTeHIIUA

Pa3zgen/Tema

T oeHOYHBIX MePONPUATHI

Pazpen 1. Knerka —
CTPYKTYPHO-
(pyHKIIHOHAIBbHAS eIMHUIA
JKHBOT0

CamocrosrenbHas paboTta
«MoJIeKyJISIpHBIN YPOBEHB
OpraHu3aIlUuH KUBOTOY»

OK 02

buonorus kak Hayka. O61mas
XapaKTEPUCTHKA KU3HU

3amnoHeHne TaOIUIIBI C OITUCAHUEM
METOJI0B MUKPOCKOITMPOBAHUSA C UX
JIOCTOMHCTBAMH 1 HEOCTAaTKAMH.
3anosHeHue TabuIbl «BKitam yaeHbIx
B Pa3BUTHE OMOIOTHI

3anoJiHeHUEe CPaBHUTEIBLHOM TaOIUIIbI
CXOJZICTBA U PA3JIMYMI 5KUBOT'O U HE
JKHBOT'O

OK 01
OK 02
OK 04

CtpykTypHO-()YHKIIMOHATIbHAS
OpraHu3aIys KIeTOK

OueHnBaemasi JUCKyCCHs IO BOIpOcaM
JIEKIINH

Pa3paboTka MEHTaIbHON KapThI 11O
KJIacCU()MKALMU KJIETOK U MX CTPOCHUIO
Ha IPO- U DYKapUOTUYECKHUX U IO
LapCTBaM B MUHH I'PYIIIAX
[Ipaktuueckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH € IPE3eHTALUEH,
MIOATOTOBJICHHBIX MO MEPEUHIO
HUCTOYHHMKOB, PEKOMEHOBAHHBIX
MpenoiaBaTesieM

OK 01
OK 02

CtpykTypHO-GyHKIIMOHATHHBIE
(hakTOpBI HACIIEICTBEHHOCTH

OpOoHTANBHBIN 0IPOC

PazpaboTtka rioccapus

Pemienue 3a1a4 Ha onpeeneHue
MIOCJIEI0BATEILHOCTH HYKJIEOTH/IOB,
aMMHOKHCIIOT B HOPME U B cIy4ae
M3MEHEHHS MTOCIIEeI0BATEIEHOCTH
HykseotnioB JJHK

OK 02

OOMEH BEILLECTB U
NIPEBPALLICHUE DHEPIUU B KIIETKE

@pOHTAIBHBIN OIPOC

3arnoyiHeHHe CPaBHUTENLHON TaOIUIIBI
XapaKTCPHUCTHUK TUIIOB oOMeHa
BEIIECTB

OK 02
OK 04

JKM3HEHHBIA UK KIETKH.
Muto3. Meiio3

OO6cy>kaeHune o BoIpocam JIEKIUH
Pa3paboTka n1eHTH BpeMEeHU
JKU3HEHHOTO IHKJIa

BrimorHeHe 1 3amnuTa 1adopaTopHOM
pabotsl: «CTpoeHue KiaeTkn. MuTo3.
Meiio3. CTpykTypa XpOMOCOM MpH
JIETIEHUH KIIETOK»

Paznen 2. Ctpoenne u
(pyHxuumn opranuzma

CamocrosTenbHas padota «CtpoeHue

1 QYHKIIMN OpraHu3Mar

OK 02

CrpoeHue opranusma

OI_[CHI/IBaeMa}I AUCKYCCH
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OK 04

Pa3paboTka MEHTaIbHOM KapThI
TKaHEW, OPraHOB U CHCTEM OpPIaHOB
OpPraHu3MOB (pacTeHMsl, )KUBOTHbIE,
4eJI0BEK) C KPaTKOM XapaKTEepPUCTUKON

ux QyHKIUN

OK 02

DopMbl pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN OIIPOC

3anosiHeHHEe TaOIHITbI ¢ KPATKOM
XapaKTepUCTHKON U TipuMepamu hopm
Pa3MHOXKEHHUS OPraHU3MOB
Brinonnenue u 3amnura 1abopatopHon
paboThl: «CTpoeHHE MOJIOBBIX KIETOK
MJIEKOIUTAIOMNX. DMOPHOHAIEHBIN
MEePUOJ PA3BUTHUS»

OK 02
OK 04

OHTOTEeHE3 PaCTeHH, ) KHBOTHBIX
U YeJIOBeKa

Pa3zpaboTka 1eHThI BpEMEHH C
XapaKkTepPUCTUKOW 3TAalOB OHTOTE€HE3a
OTJEJIBbHOM I'PYIIION )KUBOTHBIX U
YeJI0BeKa M0 MUKPOrpyIam
Tect/onpoc

CocraBiicHHE )KU3HCHHBIX ITUKIIOB
pacTeHui 1Mo otaenaM (MOXOBHUIHBIC,
XBOILIEBUAHBIE, MATOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMECHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICOJOBaHUA

PaspaboTtka rioccapus
OpOHTAIBHBIN ONPOC

Tect no Bompocam JeKIUU
Pewienue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX ITPU3HAKOB MPHU
MOHO-, JTU-, IOJTUTUOPUIHOM U
aHAIM3UPYIOIIEM CKpEIINBaHUU,
COCTaBJICHUE TEHOTUITUYECKUX CXEM
CKpELIMBAHUS

OK 01
OK 02

CrerneHHoe HACIEIOBAHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BCPOATHOCTU BOSHUKHOBCHH A
HACJIE/ICTBEHHBIX MTPU3HAKOB IIPU
CIICTITICHHOM HAaCJIe/IOBaHUH,
COCTaBJIEHUE TEHOTHUITMYECKHX CXEM
CKpeIlIUBaHUsA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.

Pemenue 3amau Ha onpenenenue Tuna
MyTaluHu IIpU epenaye
HACJICICTBEHHBIX IIPU3HAKOB,
COCTABJICHUC TCHOTUIINYCCKUX CXEM
CKpPEIIUBAaHUS

Paszgea 3. Teopus 3BoJIIOUA

CamocrosiTenbHast paboTa
«Teoperndeckre aCEKTHI IBOJIOIUN
JKU3HU Ha 3eMJIe»

OK 02

I/ICTOpI/IH OBOJOIMOHHOI'O

@pOHTAIBHBIN OIIPOC
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OK 04 yaeHus. MUKpPOIBOIIOLMS Pa3zpaboTtka rioccapusi TepMHUHOB
Pa3paboTka TeHTHI BpeMEHH Pa3BUTHS
HBOJIFOIIMOHHOTO YUYEHUS
OneHuBaemasi IUCKYCCHSL:
HCIIOJIb30BaHUE apTyMEHTOB,
OMOJIOTUYECKOI TEPMUHOIIOTHH U

OK 02 MaxkposBoorus. CUMBOJIMKH IS I0KA3aTeNbCTBA

OK 04 Bo3HukHOBEeHME U pa3BUTHE | POJICTBA OPTaHU3MOB PA3HBIX

KU3HU Ha 3emiie CUCTEeMATUUYECKUX TPYII

Pa3paboTka n1eHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie
@pOoHTANIBHBIN OIIPOC

OK 02 [Ipoucxoxaenue yenoBeka — p P
Pa3paboTka 1eHTBl BpeMEeHU

OK 04 AHTPONOTCHE3
MIPOUCXOXKICHUS YeTIOBEKa

Pasnen 4. dxoJiorust
OK 01
OK 02 Okonorudeckue paktopel 1 | Tect mo skonorudeckum hakropam u
Cpebl KU3HU cpe/1aM >KU3HU OPTraHU3MOB

OK 07
CocraBneHue cxeM KpyroBopora
BEIIECTB, UCIOJIb3Ysl MaTepUabl
JIEKINH

OK 01 . y

OK 02 [Tomynsius, cooOriecTna, Pemmennie pacueTHbIX 3aJaHUI 11O

OK 07 9KOCHUCTEMBI MEPEHOCY BEIECTBA U SHEPTUH B
HKOCHCTEMAaX C COCTABIICHUE
TPOPUYECKUX IIETIEH U TUPAMHU/]T
O1OMacchl U SHEPTUU

OK 01

OK 02 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHs

JKOJIOTHUYECKAsA CUCTEMA Tect

OK 07

OK 01 Teer

OK 02 BinsiHue aHTpONOTreHHbIX
[TpakTuaeckast pabota «OTXOIbI

OK 04 dakTopoB Ha 6uochepy HDOM3BONCTBAY

OK 07 P

OK 02 Binsinue counanbHo-
OueHnBaemasi IUCKyCCHS

OK 04 HKOJIOTHYECKUX (PAaKTOPOB Ha

OK 07 3JI0POBBE YETIOBEKA
3ammura Keica: mpeCcTaBIeHIE

Pa3pnen 5. buoJsiorus B :KM3HM |pe3yJIbTaTOB PELICHUs KEHCOB

(BBICTYTIJIEHUE C MTPE3EHTAINEH )
BrinonHenue keiica Ha aHau3
nH(pOpMaIUK 0 HAYYHBIX JOCTHKEHHSIX

OK 01 B 00J1aCTH I'€HETHYECKUX TEXHOJIOTHH,

buorexHonornu B KU3HUA .
OK 02 KJIETOYHOW WH)KEHEPUH, TUIIEBBIX
KaXJI0r0 N

OK 04 OnoTexHoI0ruH (1Mo rpynmnam),
MIPE/ICTABJICHHUE PE3YIbTATOB PEIICHUS
KENCOB

OK 01 BrinosHeHue keiica Ha aHanu3

[TpomeInneHHass OMOTEXHOIOTUS
OK 02 nH(pOpMalUU O pa3BUTUHU
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OK 04 MIPOMBIIIICHHOW OMOTEXHOIOTHH (110
rpynmnam), IpeCTaBICHUE PE3YIbTATOB
pelIeHus KecoB
BelnnonHenue kelica Ha aHaIu3

OK 01 COlMATBHO-3THHECKHE ACTIEKTEI nHpopMaIuu 06 STUYECKUX acIeKTax

OK 02 610 TeXHOLOMMi pa3BUTHS OMOTEXHOJIOTHH (110

OK 04 rpyImmam), IpeCcTaBIeHUE PE3yJIbTaTOB
peLIEHHUs KEWCOB
BelnonHeHue kelica Ha aHaIu3

OK 01 uH(pOpMaLUU O Pa3BUTHUS

OK 02 buoTtexHONMOrNH U TEXHUYECKUE |OMOTEXHOJOTHH C MPUMEHEHHEM

OK 04 CUCTEMBbI TEXHUYECKUX CHCTeM (TI0 Tpymmam),

MIPE/CTABJICHUE PE3YIbTATOB PEIICHUS
KEHCOB

Dopmbl OyeHKu pe3yIbmamueHoOCmu 00y4eHUA '
nAMUOANIbHAS, HA OCHOBE KOMOPOU 8bICMABIAEMCS UMO0208dsL OMMEMKA.

Memoowl ouenku pesynomamos ooyuenusn no oucyuniune «buonozua»: umozosasn oyenxka no
OKOHYAHUU U3YYeHUs. BbLCIABISICMCS HA OCHOBAHUU OUDDEPEHYUPOBAHHO20 3aUemd C YYemom
meKyujeti ycnesaemocmu.




