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1. TACIIOPT PABOYEM [TPOT'PAMMBI JAUCIHAITJINHBI
«buosiorns»

1.1. Ob6aacTh NpMeHEHHUS TIPOTPAMMBI.

PaGouast nporpamma mucuuiuimHbl «buomorus» sBIsSeTCS 00S3aTENBHOM YaCTBIO
IporpaMMbl TIOATOTOBKM CHEIHMAIMCTOB cpeaHero 3BeHa 1o crenuansHoct  09.02.01
KoMmrmproTepHbIe cCTEMbI 1 KOMIUIEKCHI M peann3yercs 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 oOpa3oBaHus 1 HampasieHa Ha popmupoBanue OK-
1, OK-2, OK-4, OK-7

1.3. lesan 1 3a1a4M JMCUMILIHHBI — TPEOOBAHMS K Pe3yJbTaTaM O0CBOEHHS U CHUILIHHBI.

Heab: dopmupoBanue y CTYIEHTOB MPEJICTaBICHUS O CTPYKTYpHO-(PYHKIIHOHATHHON
OpraHM3aliy >KUBBIX CHUCTEM PA3HOTO PaHra Kak OCHOBbI NPUHATUS PEIICHUN B OTHOLIEHUU
00BEKTOB )KMBOW IPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agauu:

1) chopMupoBaTh MOHUMAHUE CTPOCHHS, MHOTO0Opa3usa U 0COOEHHOCTEN KUBBIX CUCTEM
Pa3HOTO YPOBHSI OpraHU3alud, 3aKOHOMEPHOCTEH MPOTEKaHWUs OMOJOTMYECKHX IPOLECCOB U
SABIICHUN B OKpYXKalolllel cpeie, IENOCTHOW HayyHOM KapTUHBI MHUpPA, B3aUMOCBS3H U
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS OMPENEIITh )KUBbIE 0OBEKTHI B MPUPOIE; MPOBOAUTH HAOTIOACHHUS 32
PKOCHUCTEMaMU  JUIsl  BBISIBJIEHHS ~ €CTECTBEHHBIX W aHTPOIONE€HHBIX  W3MEHEHUH,
UHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUH,

3) chopMupoBaTh HaBBIKH MPOBEJICHUS MPOCTEUIINX OMOJIOTHYECKUX
HKCIEPUMEHTAIBHBIX MCCIEOBAaHUN C CcOOMIOIeHUEeM IMpaBui 0Oe30macHOro oOpalieHus ¢
00BeKTaMu U 000pyJOBaHHEM;

4) pa3BUTh YMEHHS UCIOIH30BaTh HHGPOPMAIIO OHOJOTHYECKOTO XapakTepa U3
Pa3TUYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHs NPOTHO3MPOBATH IOCIEACTBUS CBOEH JEATENBHOCTH I10
OTHOIIIEHUIO K OKPYXKAIoIIeH cpejsie, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH U COONIOJATH
Mephbl TPOGUIAKTUKY 3a00I€BaHUH.

6) chopmupoBaTh TOHMMAaHUE 3HAYUMOCTH JOCTHIKEHUW OMOJIOTMYECKOM HAayKU W
TEXHOJIOTHI B MPAaKTHUUYECKON IEeSTENbHOCTH YENOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI U arpoOHOTEXHOIOTUH.



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 IESTEILHOCTH TEXHOJOTHYECKOH U
COILIMAJILHOM HAIPABJICHHOCTH, CIIOCOOHOCTh HMHHUIMHUPOBATH,

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

JESTEIIBHOCTH,
OBnajgeHne yHUBEPCATHHBIMU YYEOHBIMH ITO3HABATEIHLHBIMHU
JIEUCTBUSIMHU:

a) 0azoBble JIOTHYECKHUe JAelicTBUA:

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

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

- OINpEAeNATh LENU JEATEIBHOCTH, 3aJaBaThb INapaMeTpsl 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  peUICHUU

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
OCHOBOTOJIArarmux OHOJOTHYECKUX TEPMHHOB U TOHSATHH:
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, CAMOPETYIISALIHS,
CaMOBOCITPOU3BE/ICHUE (PEMPOAYKIIUs), HACIEICTBEHHOCTb,
W3MEHYHMBOCTh, DJHEPrO3aBUCHUMOCTb, POCT H pPa3BUTHE,
YPOBHEBAasi OpraHu3aLus;

- cOpMHUPOBAHHOCTh YMEHHS PAaCKpHIBaTh COJACpIKaHUE
OCHOBOTOJAralomux OHOJOTHYECKUX TEOPHUH U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallHOHHOW, 3BOJIFOIIMOHHOM,
IIPOUCXOXKICHUS KU3HU U YEIIOBEKA;

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

IIPUMEHHUMOCTH K JKMBBIM CHCTEMaM;

NpUOOpEeTeHNEe OmblTa MPUMEHEHHS OCHOBHBIX METOOB
HAayyHOTO  TO3HAHMUS,  HUCHOJB3YeMbIX B  OHOJIOrHHU:
HAOJIOZCHNS W OMNHMCAHUS KHUBBIX CHUCTEM, IPOLIECCOB U
SBJIEHUM; OpraHuW3allud U TPOBEACHUS OHOJIOTHYECKOro
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS




IIPOEKTHOH /1€ TeIbHOCTH, HaBbIKAMHU Pa3pelleHus npoodiiem;

- BBIABIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n
aKTyaJIM3UpOBaTh 3aJady, BBIABUIaTh THIIOTE3Y €€ PEIIEHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTciibCTBa CBOHX
YTBEPXKACHUM, 3a1aBaTh IapaMETPbl U KPUTEPUH PEILICHUS;

- AHaJIM3UpOBaATh IIOJYYCHHLIC B XOAC pPCHICHHA 3aJaqn
pe3ysbTaThl, KPUTHUYECKH OLICHMBATb WX JIOCTOBEPHOCTb,
IMPOrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCJIIOBUAX,

- yMeTb IIE€PEHOCUTh 3HAHWS B IIO3HABATCIBHYID W
MMPAKTUYCCKYIO obiacTu KUBHECACATCIIBHOCTH,

- yYMETb MHTEIPUPOBATH 3HAHUSA W3 Pa3HBIX INPEIMETHBIX
o0OJacTei;

- BBIABUIAaTH HOBBIE HJEH,
IIOAXOIBI Y PELLICHMUA,

- CIIOCOOHOCTb HMX MHCIHOJb30BaHHUSA B IIO3HABATEIBHOW MU
COLIMAJIbHON ITPAKTHKE

npeajiaraTb  OpUruHaJIbHBIC

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

- c(hOpPMHPOBAHHOCTh YMEHHS BBIICIATH CYIIECTBCHHBIC
MPU3HAKA BUPYCOB, KIETOK TMPOKAPUOT U IYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB,
OMOreoIeHO30B M HIKOCHUCTEM; OCOOCHHOCTH IIPOLIECCOB
oOMEHa BEIIECTB W TNPEBPAIICHHUS DHEPTHMM B KIETKE,
(oTOCHHTE3a, TUIACTUYECKOTO W JHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, ME03a, OIJIOJOTBOPCHUS, Pa3BUTHS H
Pa3MHOXXCHHS, WHAWBHIYaJLHOTO PAa3BHTHUSI  OpraHW3Ma
(oHTOrEHe3a), OOpPHOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO
oT0Oopa, BUI000pa30BaHUS, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpele OOWTaHUWsS, BIHUSHUS KOMIIOHCHTOB 3KOCHCTEM,
AHTPONOT€HHBIX U3MEHEHU B 9KOCUCTEMAX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpeBpalleHNe SHepTun B 6rocdepe;

- c(hOpPMHUPOBAHHOCTb YMEHHsI pemaTb OHOJOTUYECKUE
3a/la4¥, COCTaBISATh TEHOTUIMYECKHE CXEMbl CKPEIIMBAaHUS
JUTSL Pa3HBIX THIIOB HACIIEJOBAHUS TPU3HAKOB y OPTaHU3MOB,
COCTaBIATh CXEMBbl TIEpeHOCa BEIIECTB W DJHEPIUU B
9KocHcTeMax (II€NU MUTaHUs, TUIIEBBIE 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(pOpMHUPOBAHHOCTb MHUPOBO33PEHUS, 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 B3aUMOACHCTBHSI MEXIy JIOJbMU U IMO3HAHUS
MUDPA;

- OCO3HaHWE ILIEHHOCTH HAy4yHOW JAeATeIbHOCTH, TOTOBHOCTb
OCYIIECTBIISTh IIPOEKTHYIO u VICCJIEJOBATEIBCKYIO

- cOpMUPOBAHHOCTh YMEHUH KPUTHYECKH OIIEHUBATh
nH(popMalnio OUOJIOTUYECKOTO COAEpPX aHUS, BKIIOYAIOIIYIO
TNICEBAOHAYYHBIC 3HAHHS U3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBoi HH(pOpMalKK, HAYYHO-TIOMYJISIPHBIE MaTepHalbl);
WHTEPIPETUPOBATh  ATHYECKHE  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  COOOLIGHUSI Ha  OCHOBE




ACATCIIbHOCTH

JeSITeIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

OBnajeHne yHUBEPCAJIbHBIMH YYEOHBIMH IT03HABATEIHLHBIMHU
NEUCTBUSIMU:

a) padora ¢ uHdopmanueii:

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

- co3JgaBaTh TEKCThl B pa3yIMYHbIX (opMarax € Y4eToM
Ha3HaueHUs MH(OpMAIMK M LEJIEeBOH ayAuTOpUH, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3yaIU3alluH;

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

- HCII0JIb30BaTh CpeacTBa MH(OPMaLMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B PELIEHUH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX ¥  OpPraHM3AllMOHHBIX  3aJa4  C
co0JTr0IeHHEM TpeGoBaHUM 9PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECYpcOCOEpex eHHs, MPABOBBIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

- BJIaJIeTh HaBbIKAMU PAaclO3HaBaHUS U 3alUTHl HH(OpMaIUH,
UH(POPMALMOHHOM 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

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH W
CaMOOIIpeIeJIEHHIO;

- OBJIAJICHHME HAaBBIKAMH  y4eOHO-HMCCIIEIOBATENbCKOM,
IPOEKTHON U COLMAIbHOM JeSITeIbHOCTH;

OsjaseHne  yYHHBEPCAJIbHBIMH  KOMMYHMKATHBHBIMH
NeUCTBUAMM:

a) COBMeCTHAas JeATeJbHOCTD:

- MOHMMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHON H
WHAUBUAYaJIbHON paboThI;

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

- HpI/IO6peTeHI/I€ OomnbITa MPHUMCEHCHUA OCHOBHBLIX MCETOJ0B
HAay4YHOI'O IIO3HaHU, HCIIOJIB3YEMbIX B OHOJIOTHH:
Ha6J'IIOI[€HI/I$I U OnvcCaHus KHBBIX CHCTCM, IIPOLECCOB U

HBHCHHﬁ; opraHu3anvi W HNPOBCACHUSA OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIIBHKCHUA THUITIOTE3, BBISABJICHUS
3aBUCHUMOCTH MCKOAY HCCIICAYCMbIMU BCJIMYHUHAMMU,

OOBSICHEHUSI TIONYYEHHBIX PE3YyJIbTAaTOB U (POPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYUYHBIX IIOHATUH, TEOPUU U
3aKOHOB




pOJIM C YyY4ETOM MHEHHUH y4aCTHHKOB OOCYXIaThb pe3yiIbTaThl
COBMECTHOH paboTHI;

- KOOpDAWHHMPOBaTb M BBIIOJNHATH paboOTy B YCIOBHAX
peanbHOro, BUPTYAIBLHOTO 5 KOMOMHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYHICCTBIIATH IMO3UTUBHOC CTPATCIHMYCCKOC IIOBCIACHHC B

pPa3IMYHBIX  CHUTyalMsX, MPOSBISATH  TBOPYECTBO U
BOOOpakeHUe, ObITh HHUITUATUBHBIM

OsgiaeHue YHHBepPCAJbHBIMU PeryJsiTHBHBIMH
AeMCTBUAMMU:

0) npuHsATHE ce0s1 U APYrUX JIOIeii:

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

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OIIMOKY;
- pa3BUBaTh CIIOCOOHOCTH MOHMMATH MHUP C MO3UIUU JAPYrOro
YyeJloBeKa

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

3¢ dexTuBHO
JIEUCTBOBAThH B
Ype3BbIYAHBIX
CUTYaIUAX

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

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

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

- YMEHHE MPOTHO3UPOBATh HEOJIArONPUATHBIE KOJIOTMUYECKHE
MOCJIEJICTBHS MPEANPUHUMAEMBIX JIEUCTBUM, NMPEAOTBPAILATH
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 JJs1 OOBSCHEHHUS OMOJOTUYECKHX TMPOILIECCOB U
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. Ko/in4ecTBO 4acOB HA OCBOEHHE MPOrpaMMbl THCHHUIJIMHBI:
MakcuMasbHas yueOHas Harpy3ka obydaromierocs 68 4acoB, B TOM YHCIIE:

o0s3aTenpHas ayIuTOpHast yueOHast Harpy3ka oOyvaromierocsi 68 yaca, B TOM 4uce:
npakTuueckue padotsl - 20 yacoB, JabopaTopHbIe pPabOThI — 4 yaca.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

2.1. O6beM TUCHMIIMHBI U BUAbI Y4e0HOii padoThI

Buj yueOHoii padoThI O6bem
4acoB
MaxkcumaJjibHasi ydeOHasi Harpy3ka (Bcero) 68
O0s3aTesibHAs AyIMTOPHAsA yueOHAas HArpy3Ka (Bcero) 68
B TOM YHCIIE!
71a00paTOPHBIC 3aHATHS 4
MPAKTUYECKHUE 3aHSITUS 20
B T.4. MPO(ECCHOHAILHO-OPUEHTUPOBAHHOE COJICPIKaHNE 4
Hmozoean ammecmayusn 6 popme ougghepenyuposannoz2o 3auema
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2.2. TemaTu4ecKHUil IJIaH U copepKaHue TUCHUIINHBI «BHoorusy

HaunMeHoBaHue pa3jieioB Copep:xaHue y4edOHOT0 MaTepHuaJia, IaGopaTopHbIe H MPaKTHYeCKUe PA00ThI, CAMOCTOATEIbHASI padoTa 00y4alouXCs. Oo0bem Yposensn
U TeM 4acoB OCBOEHHUS
Paznen 1. «Knerka — cTpyKkTypHasi 1 QYHKIHOHAJBLHAS eIMHUIIA KUBOT0» 20
Tema 1.1. Bromorus. kax | COBPEMCHHbII KOMIICKC GHONOrMYECKHX HAYK, CBA3b OMOJIOTHH C APYTUMH HAYKaMH, POJIb OHOJIOTHU B POPMUPOBAHHUH 4 2
" ziy.lca OB aﬂ’ COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. COBpeMeHHas cucTeMa KUBOTO MHUpa. YPOBHHU OpraHu3alviu >KUBOW MaTEpHUH.
XapaKTEPUCTURA JKU3HM | [Tpaxrrueckoe 3ansaTre Nel «Kpusuc kiaccHueckoil CHCTEMATHKH. 3apOskIeHHE COBPEMEHHOM CHCTEMBI JKHBOTO MUDPa 2 3
Tema 1.2. JIBe popMBI KIICTOUHO OpraHu3anuu xKuBoi Marepun. OcOOCHHOCTH CTPOCHUS KJIETOK OaKTepuil, apxei u sykapuil. OpraHouabl 2 2
CTpyKTYpHO- KJIeTKH. BUpyCHI Kak HeKJIeTOYHas opMa KI3HH, X 3HaueHNe. bopr6a ¢ BUPYCHBIMHU 3200JIeBaHISIMH.
dyHkumoHanbHas ) N N N
OpPraHM3aIMS KIETOK [MpakTryeckoe 3ansTue No2 «OcoGeHHOCTH OMOXMMHUUECKHX MIPOLIECCOB OAKTEPUH, apXel 1 dyKapuii». 2 3
Tema 1.3. CtpykrypHo- | Kierodnoe s1po, €ro cTpoeHHe ¥ OCHOBHBIE THITOTE3BI MPOUCX0KAeHUA. CTpoeHne XpoMocoM. HyknenHoBbIe KHCIOTEL ['eH, ero 2 1
(pyHKuMoHAIbHbIE MOJICKYJISIpHAs CTPYKTypa. I 'eHeTudeckui Koz.
daxTopnl [Ipaxtrdeckoe 3ansaTre Ne3 «PermeHne 3a1a4 Ha ONpeesIeHUE MOCIeI0BATEIFHOCTH HYKICOTHIOB, aMHHOKHICIIOT B HOPME U B 2 3
HACJIEe[AICTBEHHOCTH ciIydae M3MEHEHHs IMOCIIeIoBaTeNbHOCTH HyKIeoTHIoB JTHK»
Tema 1.4. OomeH .. .
OOMeH BelecTB U NPEBpaIlCHUE SHEPTUH B KIIETKE — OCHOBA €€ )KU3HeIesITebHOCTH. Peanun3anus reneTuueckoit nudopmanny, 2 2
BEUICCTB U MPEBPAMCHUE | ) o pymus, mponeccnnr MPHK, TpaHCILIS, pery siuus TPaHCILHA
JHEPruM B KJIETKe p P > 1P > TP » pery p }
Peruukarus JIHK. [lenenue kiaeTku — OCHOBA pa3MHOXEHHUS ¥ HHAWBUIYAIbHOTO Pa3sBUTHA OPraHU3MOB. JKU3HEHHBIH ITUKI
Tema 1.5. dKU3HEeHHDBI KIeTKku. Muto3. Llutokunes. Meiio3 u ero craguu, nopeAeHue XxpoMocoM B Meiioze. Kpoccunrosep. buonorndyeckuii cMbica 2 2
LMKJ KJIeTKH. MuTO03. Meno3sa.
Meiio3 o 2 3
Jlaboparopnas pabota Nel «Ctpoenue kiaetku. Muto3. Meiio3. CTpyKTypa XpoMOCOM MU JASTEHUH KIETOK»
Pa3aen 2. «CTpoenne 1 pyHKIMH OPraHA3Ma» 22
Tema 2.1. Ctpoenne Bo3HHKHOBEHHE MHOTOKIIETOYHOCTH KaK OJIMH U3 HanOoJee KPYIMHBIX apoMOP(}H030B B IBOJIIOIUU OPTaHHYECKOTO MHUPA. 2 2
opraHusMa B3anMocBs3b KI€TOK B MHOTOKJIETOYHOM OpraHn3Me. MeXKJIETOYHbIE KOHTAKTEI.
Tema 2.2. DopMbI [TomoBoe u Gecronoe pa3mHOkeHHE. [1070BOM MpoIiece M ABOIOIHUS TUIIOB MOJIOBOTO mporecca. OOpa3oBaHMe MOJIOBBIX KIETOK. 2 2
- (0P O11010TBOpEHHE, ITUTOJIOTHIECKAE MEXaHU3MBbI OILIOIOTBOPEHUS.
Pa3MHOKEHUS KAUBBIX
OpraHusMon JTaGoparopHas padora Ne2 «CTpoeHHeE MOJIOBBIX KIETOK MIEKOMUTAIOIKMX. IMOPHUOHAIBHBIN IEPHO PA3BUTHS 2 3
Tema 2.3. OHTOrenes OMOpHOHANBHBIN 3Tall OHTOreHe3a. OpraHorenes, MOCTIMOPHOHATIBHOE pa3BUTHE. PenpoqykTHBHOE 370pOBhe. BpenHoe BrusHme 2 2
- AJIKOTOJIS M KYPEeHHUs, HAPKOTHYECKUX BEIIECTB, 3arpsI3HEHUS Cpeibl Ha Pa3BUTHE OPraHU3Ma YeJIoBeKa.
I'enetruka — Hayka 0 HacJIEACTBEHHOCTH U U3MEHYMBOCTH. [ .MeHenb — OCHOBOIOJIOKHHUK TeHETUKU. [ 'eHeTnueckast
TEPMUHOJIOTHSA ¥ CHMBOJIMKA. 3AKOHOMEPHOCTH HaCJIeI0BaHHS IPU3HAKOB, ycTaHOBIeHHBIE . Mennenem. [1epBrrit 3akoH
Mennens — 3aK0H TOMUHUPOBaHUA. BTopoii 3akoH MeHzens — 3aK0H paciierieHus. 3aKOH YUCTOTHI TaMeT U €T0 ITUTOJIOTHIECKOe 2 2
Tema 2.4. obocHoBanue. Tperuit 3akoH MeHaens — 3aKOH He3aBUCHMOTO KOMOMHUPOBAHHS IPU3HAKOB (JUTHOPHIHOE U MOTUTUOPUITHOE
3akoHOMepHOCTH CKpelMBaHue). AHATM3UPYIOIIEE CKPEIINBaHNUE.
HaCICA0BAHHH Ipakrryeckoe 3ansTue Ned «MoenbHbIe 00BEKTHI TEHETHKI 2 3
IIpaktuueckoe 3anarue Ne5 «PerieHue 3ajau Ha oripeieJieHUe BEPOSITHOCTH BO3SHUKHOBEHUS HACIEICTBEHHBIX IPU3HAKOB NpU 2 3
MOHO-, JIi-, TOJUTHOPUIHOM U aHAIM3HPYIONIEM CKPEIUBAHHUH, COCTABIICHHE TEHOTUITHYCCKUX CXEM CKPEIIUBAH
Tema 2.5. CuenieHHOe 3akon T. Moprana. CremieHHOe HacienoBanue. HaciaencTBeHHbIC 00JIC3HU YEIOBEKa, UX MPUYMHEI U TPO(PHIAKTHKA. 2 2
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HacJIeTOBaAaHWE MPU3HAKOB

[Ipaktrueckoe 3ansTue Ne6 «Pemenune 3a1a4 Ha onpe/esieHre BEPOSTHOCTH BO3HUKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB IIPH 2
CIICTUICHHOM HAaCJI€ZIOBAaHNH, COCTABICHHE TEeHOTHITHUECKUX CXEM CKPEIINBAHH
I'eHoTHNIMYECKast N3MEHINBOCTH — MyTAI[OHHAs 1 KOMOWHATHBHAs. MeXaHN3Mbl BOSHUKHOBEHHMS Pa3INYHBIX KOMOMHAIINI T€HOB
U X POJIb B CO3JJaHUH T€HOTUIIMYECKOTO pa3zHooOpasust ocoleil B mpenenax Buaa. MyTaluu, IpUYMHbBI BO3HUKHOBEHUS, 2
Tema 2.6. KiaccuuKanus, CTerneHb YaCTOThl BOSHUKHOBEHHS. BinsiHue BHEIIHEW cpebl M IPON3BOJICTBEHHBIX YCIOBUIT HA YaCTOTY
3akonomepHocTH MyTaIui y genoBeka. [locTpoeHne BapHanmoHHOTO psiia M BAPHALIMOHHONW KPHBOHA.
U3MEHYMBOCTH
[Ipaktrueckoe 3ansTHe Ne7 «Pemenne 3aad Ha onpeeNieHne THIAa MyTAI[H TIPH IIepeiade HACICICTBEHHbBIX IPH3HAKOB, 2
COCTaBJIEHUE T€HOTHITNYECKIX CXEM CKPELIHBAHUI»
Paznen 3. «Teopus 3BoIOHMI» 6
Tema 3.1. [Tepssie sBoronMOHHbIe KoHUenuu (JK.B. Jlamapk, XK.JI. Broddon). DBomonuonnas reopus Y. lapBuna. CuHTETHYECKAS TEOPUS
9BOJIFOLIUH U €€ OCHOBHBIE TIOJIOKECHUSL.
Uctopus sBoonuonnoro Muxpossomonus. [Tomynanus kak 3neMeHTapHas eIMHHIIA BOJIOIHUN. | eHeTH4eckre OCHOBBI 3BOJIIOIUH. DJIeMeHTapHbIe 2
Y4eHusl. : M o : .
MHKDO3BOTIOWHS (axTops! aBosmoLH. EcTecTBeHHbIH 0TOOp — Hanmpasisitomuil hakTop 3BoMoIMH. BunooOpa3zoBaHue Kak pe3ynbTar
MHKPO3IBOJIIOLUH.
Tema 3.2.
MaKpo3BOTIONHSL. Makpososronus. PopMbl 1 OCHOBHBIC HanpasiieHus MakposBosroimu (A.H. Cesepiios). [lytu focTukeHus OMOIOTHYECKOTO
BoO3HUKHOBEHIE 1 nporpecca. CoxpaHenue 6uopazHooOpasus Ha 3emiie. 2
pAIBHTHE XH3HH HA I'noTe3s! ¥ TeOpHH BOSHUKHOBEHHUS JKU3HH Ha 3emuie. [1osiBneHne mepBhIX KICTOK M MX 3BOIIonHs. [IpoKapHOTHI 1 3yKapHOTEHIL.
Zemute [TpoucxoxneHre MHOTOKJIETOYHBIX OPraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX LIAPCTB AYKAPHOT.
Tema 3.3. AHTpononorust — Hayka o yenoBeke. CHcTeMaTHuecKoe MoJ0KeHHne YesioBeka. CXOACTBO M OTIIMYHS YEJIOBEKA C KUBOTHBIMH.
Tpoucxoxaenne OCHOBHBIE CTa/INM AHTPOTIOTE€HE3a. DBOIOLHS COBPEMEHHOTO YEJIOBEKA. 2
YenoBeyeckue packl M X eIUHCTBO. BpeMs 1 myTH pacceneHus YejaoBeka 1o mianeTe. [IprucnocobieHHOCTh YeIoBeKa K pa3sHbIM
YyeJ0BeKa — AHTPONoOreHe3
YCIIOBUSIM CPEJIbI
Pasznen 4. «K0JIOTHSI» 12
Tema 4.1. DKOIOrHUECKHe Cpenpl 00MTaHUsSI OPTaHU3MOB: BOJIHASI, HA3EMHO-BO3/1yIITHAs, [I0YBEHHAs, BHYTPHOpPraHN3MeHHas. DU3HKO-XUMUYECKHE
0COOEHHOCTH cpef obuTaHust oprann3MoB. [IpucrnocoOneHns opraHu3MoB K )KM3HHU B Pa3HBIX cpenax. [IoHATHE 3KOJIOrHYecKoro 2
(akTopsbI M cpeabI KU3HI
dakropa. Knaccudukarms sxonorndeckux dhaxropos. I[Ipasuno muanmyma FO. JInbuxa. 3akon TonepantaocTs B. Ilendopa.
DKOJIOTHYECcKas XapaKTePUCTHKA BUJA U MOMYJISIIMK. JKOJOTHYECKasi HUIIA BUAA. DKOJIOTHUECKHE XapaKTEPUCTHKH OIS,
Tema 4.2. Ilonyasinus, CoobmecTBa u 3KocHCcTeMBl. bHoIeH03 1 ero cTpykTypa. CBA3M MeXIy opraHu3sMaMy B OnoneHose. CTpyKTypHbIE KOMIOHEHTEI 2
€000111eCTBA, IKOCHCTEMBI | SKOCHUCTEMBI: MIPOJYLIEHThI, KOHCYMEHTBI, peAyLIeHTbl. KpyroBopoT BemecTB 1 MOTOK SHEPTuH B 3kocucTeMe. Tpoduueckue
YPOBHH.
Tema 4.3. Buocdepa - Buocdepa — xuBas ob6omouka 3emin. Pazutie npencrasienuit o ouochepe B Tpynax B.U. Bepranckoro. Odmactu 6nocheps! u ee
FI0GaNLHAS KOMITOHEHTHI. JKuBoe BeriecTBo 6rocdepb! 1 ero GpyHKINH. 5 2
PKOJIOFHUEcKast CHCTeMa 3aKkOHOMEPHOCTH CyliecTBoBaHuUs Orocdepbl. OcobeHHOCTH OHoCcheph! Kak r100aIbHOM SKocucTeMbl. JJMHaMHYecKoe paBHOBECHE
B O6uocdepe. KpyroBoporsl BenecTB u OMOreoXMMUYECcKHe IMKIIbL. [T100anbHble 9K0JI0rHYecKre Mpo0IeMbl COBPEMEHHOCTH.
AHTpONOTeHHbIE BO3JIEHCTBHS Ha Onocdepy. 3arpsa3HeHHs KaK BHJ] aHTPOIIOI'€HHOT'O BO3/I€HCTBHUS. AHTPOIIOTCHHBIE BO3JCHCTBUS
Tema 4.4. Bausinne Ha atMoctepy. Bozneiictus Ha rugpocdepy. Bozneiicteusa Ha mutocdepy. AHTPONIOTCHHBIE BO3ACHCTBHSA HAa OMOTHYECKHE 2
AHTPOMOr€HHBIX coobmiecTBa. YTyOIeHHO H3y4JaroTCsl OTXOBI, CBSI3aHHBIE C ONPEEIICHHON Mpodeccueil/CiennalbHOCTRIO.
daxTopoB Ha 6nochepy N N
IIpaktrueckoe 3ansTue Ne§ «OmnpeneneHne opraHoNIENTHIECKUX U XUMHYECKHUX MOKa3aTesel MMTheBOH BOIBI) 2
Tema 4.5. Bausinue 3110poBBE U €ro cocrapisonre. PakTopsl, MOJOKHUTEIHHO U OTPUIIATEIHHO BIMSIONINE HAa OpraHu3M uyenoseka. [Ipobnema
CONMATBHO- TEXHOT'€HHBIX BO3JEHCTBHI Ha 3/10pOBbE YeNIOBEKa (3JIEKTPOMAarHUTHBIE OIS, OBITOBAst XMMUSI, N30BITOYHBIE IIYMBI, paiialus 1 2
IK0JOTHYEeCKHX T.11.). AJanTaIysi OpraHn3Ma JeIoBeKka K pakTopaM okpyxkaromeii cpensl. IIpuHme! GopMupoBaHHS 370POBbEcOEperaromero
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(axTopoB Ha 310pOBLE

MOBCACHU. dusndyeckas akTUBHOCTh U 310pOBbE. buoxumMudeckue acreKThbl paOHAJILHOI'O MUTAHUA .

yeJg0BeKa
Paznen 5. «buojiorust B :KM3HH» 6
BuoTexHonorus Kak Hayka U npou3BoacTBO. OCHOBHBIC HAIPABJICHUS COBPEMEHHON OMOTEXHOJIOTHH. MeToIbl OMOTEXHOJIOTHH.
OOBEKTH OHOTEXHOJIOTUH. DTHKA OMOTEXHOIOTHIECKUX W TeHETHYECKIX SKCIIEPUMEHTOB. [IpaBuiia moncka 1 aHammsa 2
OmosKOIOrHYeCcKOH HHGOPMAIMH U3 Pa3INYHBIX HCTOYHUKOB (Hay4dHAs U yIeOHO-HAy9IHAs JIUTEPaTypa, CPEeACcTBa MacCOBOH
napopmanuy, cetb MHTEepHeT U THE).
Tema 5.1. BuorexnoJiorust W hopmannu, NI‘)9 K ,Epy ) 5 =
[\
B SKH3HH Ka3K10T0 pakTraeckoe sarsTHe No9 «Keichl Ha aHaTH3 I/II{(l)OpMa].[I/II/I 0 HAayYHBIX JOCTIKCHHSAX B 00JIaCTH T€HETHIECKUX TEXHOJIOTHIA, 2
KJICTOYHOW WH)KCHEPUH, TUILEBBIX OMOTEXHOIOT Hit)»
Ipaktryeckoe 3anstue Nel0 «Kelicsl Ha aHamn3 HHPOPMAITUH 00 ITUICCKHUX ACTICKTaX Pa3BUTUS OMOTEXHOJIOTHH, O pa3BUTHU 2
OMOTEXHOJIOTHI C TPUMEHEHHEM TEXHHYECKIX CHCTEM, O Pa3BUTHH IPOMBIIUICHHONH ONOTEXHOIOTHI»
IIpomeskyTouHasi aTTecTauus N0 AUCUUILINHE (3a4€T) 2
Bcero: 68




3. YCJIOBUA PEAJIMZALINU ITPOT'PAMMBI JIUCHUITJIMHBI

3.1. TpeGoBaHUSI K MUHUMAJIBLHOMY MAaTE€PUAIbLHO-TEXHUYECKOMY 00ecredeHuI0
Peanuzanus mporpaMmbl JUCIUTIIMHBI TPEOYET HATUYHS Yy4eOHOTO KaOMHETa OMOJIOTHH.
O6opynoBanue yaeOHOT0O KaOWHeTA:
KabGunet ocHares MeOelnbro 1Id:

— OopraHm3aiuu pabodyero Mecra npernoaaBaTels;

— opraHuM3anuu paboyux MecT 00yJaromuXxCs;

—  panMOHAIBHOTO pa3MEIICHHS U XpaHEHUs y4eOHOTO 000pYyI0BaHNS,

— OpraHM3aluy UCIOJIb30BAHUS alllapaTyphl.
Kabunet ocHareH o00opyoBaHUEM /IS MPOBEACHUS J1a00PaTOPHBIX U MIPAKTUUYECKHUX PadoT.
TexHUYECKHE CPEACTBA OOYICHHUS:

—  MYJbTUMEIUUHBIN KOMILIEKC;

—  MHKPOCKOIIBI.

B xabunere HaxoauTCsA:

— macmnopT kabuHera;

—  y4eOHO-METOIUYECKHI KOMILIIEKC JHACUUTUINHBI «buonorusy,
BKJIIOUAIOLIMN  pabouyro IporpaMmy  JUCLUIUIMHBIL, KHMBEI,
TEXHOJIOTUYECKHE KapThl ypPOKOB, Yy4yeOHbIe TMOcoOMs U  ydeOHO-
METOAMYECKHE Pa3pabOTKH, KApTOUYKU-HH(DOPMATOPHI;

—  KOMIUIEKT METOIMYECKON JIMTEpaTyphl JIsl IPENOAABATEINS, BKIIOUAIOIINUN
J)KypHaibl: «buosorus B mkoie».

3.2. UndopmaunoHHoe odecriedeHue 00yuyeHust
IlepeyeHb peKOMeHIyeMBbIX YUeOHBIX H3IaHUIH, TOMOJHUTEIbHOI JTUTEPATYPHI

OcHoBHbIE NTeYATHBIE U3AHUS

1. buonorus. 10 knacc : ydeOHUK 111 0011e00pa30BaTeNIbHBIX OpraHu3anuii : 0a30BbIi
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. buonorus. 11 xmacc : 6a3oBbiii ypoBeHb : yueOHuk / [B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Pyb6unoB u nap.] ; mox penmakmueit B. B. Ilaceunukad-e wuzf.,
crep.Mockaa : [Ipocsemenue, 2022.-272 c.

3. buonorus. 10 kmacc : yueOHUK i 0011€00pa30BaTENIbHBIX OpraHU3alMi
yray6nénnbiil yposens / [B. B. Ilaceunuk, A. A. Kamenckuii, A. M. PyGuos u ap.] ; nojg
penakuueit B. B. [laceunuka4-e uszn., crep. Mocksa : [Ipocsemenue, 2022.-336 c.

4. buonorus. O6mas 6uonorus. 10 kmacc : yrinyOneHHbIH ypoBeHb : yuyeOHuk / B. b.
3axapos, C. I'. Mamonros, H. 1. Conumn, E. T. 3axapoBa ; nox Hay4yHoi pegakuueii B. b.
3axaposal 0-e u3z., crep.Mocksa : [Ipocsemenue, 2022

5. buonorus. O6mas 6uonorusa. 11 kmacc : yrinyOn€HHBIN ypoBeHb : yueOHUK / B. bB.
3axapos, C. I'. Mamonros, H. 1. Conun, E. T. 3axapoBa ; nox HayuHoi penakuueii B. b.
3axapoBa7-e u3f., crep.Mocksa : [Ipocsemenne, 2022.-266 c.

JlonoIHUTeIbHbIE eYaTHbIe U31aHUSl:

1. HembsaukoB, EBrennii Hukonaesuubunonorus. 10-11 kiaccel : yriyOnaéHHbIN ypOBEHb :
cOOpHUK 3a7au U ynpaxHeHul : yauebHoe nocobue / E. H. Jlempsinkos, A. H. Cobones4-e
u3a., crep.Mocksa : [IpocBemienue, 2022.-159 c. :
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DJIeKTPOHHbIE U3IAHUS

1. buonorus. 10-11 kmacc (yrayOJeHHBIM YpPOBEHB): YYEOHHMK JUIsI CPEAHETO OOIIETro
obpa3zoBanus / B. H. fApeirun [u np.]; mox obmieit penakiueit B. H. SApeiruna. — 2-e usm.
— Mocksa: UznatensctBo Opaiit, 2022. — 357 ¢. — (Hapoanoe mpocseuienue). —
ISBN 978-5-534-15630-0. — Texkct: anekrponHblii // OOpa3oBaTenbHas MiaTdopma
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. Kupuienkosa. — 3-e¢ 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. fperun [u ap.]; mon pemakumeir B. H. fpeirmra. — 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 padoTta
«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 OMOJIOTUN

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 11O
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 MTOCIIEeI0BATEIIbHOCTH
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 1eHTHI BpeMEeHU
JKU3HEHHOTO IHKJIa

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

Paznen 2. Ctpoenne u
(pyHxuumn opranuzma

CamocrosTenbHas paborta «CtpoeHue

1 QYHKIIMN OpraHu3Mar

OK 02

CrpoeHue opranusma

OI_[CHI/IBaeMa}I AUCKYCCH




16

OK 04

Pa3paboTka MEHTaIbHOM KapThI
TKaHEW, OPraHOB U CHCTEM OpPIaHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
4eJI0BEK) C KPaTKOM XapaKTEepPUCTUKON
ux QyHKIUN

OK 02

DopMbl pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN OIIPOC

3anosiHeHnEe 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
XapaKTepPUCTUKOM 3TAalOB OHTOIEHE3a
OTJEJIBbHOM I'PYIIION )KUBOTHBIX U
YeJI0BeKa M0 MUKPOrpyIam
Tect/onpoc

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

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAJOBaHUA

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 TPU3HAKOB,
COCTABJICHUC TCHOTUIINYCCKUX CXEM
CKpPEIIUBAaHUS

Paszgea 3. Teopus 3BoJIIOUA

CamocrosiTenbHas 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 rioccapust TEepMHUHOB
Pa3paboTka TeHTHI BpeMEHH Pa3BUTHS
HBOJIFOIIMOHHOTO YUYEHUS
OneHuBaemasi IUCKYCCHSL:
MCIOJIb30BaHUE apTyMEHTOB,
OMOJIOTUYECKOI TEPMUHOIIOTHH U

OK 02 MaxkposBoorus. CUMBOJIMKH IS I0KA3aTeNbCTBA

OK 04 Bo3HukHOBEHME 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 1eHTHI 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 BEIIECTBA U YHEPTUHU 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: mpecTaBIeHUE

Pa3pnen 5. buoJsiorus B :KM3HM |pe3yJIbTaTOB PELICHUs KEHCOB

(BBICTYTIJIEHUE C MTPE3EHTAINEN )
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 .

OK 04 OuoTexHoI0rui (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
BelnonHeHue 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 '
nAMUOANIbHASL, HA OCHOBE KOMOPOU 8bICMABIAENC s UMO0208ds. OMMemKdA.

Memoowl ouenku pesynomamos ooyuenusn no oucyuniune «buonozun»: umozosasn oyenxka no
OKOHYAHUU U3YYeHUsl 8bLCIABIISICMCS HA OCHOBAHUU OUGDDePeHYUpoBanHo20 3auema ¢ y4emom
meKyujeti ycnesaemocmu.




