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1. ObLIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JNCIHUIIJIMHbI

1.1. MecTo TUCHUILUINHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

O6meoOpa3oBaTenbHas IUCHUIINHA «bUONOTHS» SABISETCA 005S3aTEIbHONW YacThIO
o0mreo0pa3oBaTenpHOrO UKIA 00pa3oBarenbHON mporpammbl B cootBercTBuu ¢ ®I'OC CIIO
no crenuransHocTy 40.02.04 FOpucnpyaeHums

1.2. lleau 1 nJIaHupyeMble Pe3yJabTaThl 0CBOCHUS U CIAIINHbI

1.2.1 Heau aucuunJInHbI

Copep:xanue nporpaMmMbl 00111€00pa3oBaTeIbHON AUCIUILIINHBI «bHoIorusY HalpaBiIeHO
Ha JOCTUXKEHHE pPEe3yJbTaTOB €€ M3ydeHus B cooTBercTBUU ¢ TpeboBanusamu ®I'OC COO c
yueroM npodeccuonansHoil HampaBieHHocTd PI'OC CIIO. Lens u3ydeHHs] AMCHUILIUHBI
«buonorus» Ha 06a30BOM YpPOBHE — OBJaJCHHE OOYYAIOUIMMUCS 3HAHUSMH O CTPYKTYpPHO-
(GYHKIIMOHATIBHOW OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M NPHOOpEeTEeHUE yMEHHI
WCIIOJIb30BATh ATH 3HAHMS JIJISl TPAMOTHBIX JCHCTBHI B OTHOIICHUH OOBEKTOB KUBOW MPUPOIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTukeHne 1ed  MU3y4deHHs JucUMIUIMHBL - «buonorus» Ha ©0a30BOM  ypoOBHE
o0ecreynBaeTcs pelIeHueM caelyomuX 3a1au:

— OCBOEHME OOYyYalOIMMUCS CHCTEMbI 3HAHMM O OMOJOTMYECKUX TEOPUSX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTEe3aX, MpaBWIaX, CIYKAIIUX OCHOBOW st (POPMHPOBAHUS
HpeIlCTaBJ'IeHI/If/'I (6] GCTGCTBGHHO-Hay‘-IHOI\/JI KapTuHC MHpa, O MCTOAAaX HAYYHOI'0 II0O3HAHMA,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluwy,
BBIJAIOMIUXCA OTKPBITHUAX U COBPEMCHHBIX MUCCIICOIOBAHHUAX B 6I/IOJ'[OFI/II/I;

— ¢opMupoBaHUEe Yy 00yJarOIINXCS TO3HABATEIbHBIX, HHTEJUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAayYHBIX B3IJISJIOB,
I/Ijlel\;I M MMOAXOJ0B K U3YUCHHIO )KUBBIX CUCTEM pPa3HOr'o YPpOBHA OpraHu3aluu,

— CTaHOBJIEHHE y oOOywarommxcsi oOmeil KyJbTypbl, (PyHKIIMOHAJIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH W OICHUBATH SIBJICHHS OKPYXKAIOIIETO MHpa KUBOM MPHUPOIBI Ha
OCHOBAHWM 3HAHUU U OIlbITa, MOJTYYCHHBIX IMPU U3YUCHUU 6I/IOJ'IOFI/II/I;

— ¢opMupoBaHUEe Y 00yYaOIINXCS YMEHUH WIUTFOCTPUPOBATH 3HAUYEHNUE OMOTIOTHYECKUX
3HaHUHd B HpaKTHHCCKOﬁ ACATCIIBHOCTH YCJIOBCKA, PAa3BUTHU COBPEMCHHBIX MCAWIHWHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

— BOCHUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTU TO3HAHUS YEIOBEKOM KUBOW MPUPOIBI,
HE00X0IUMOCTH OEpEeKHOTO OTHONICHHS K HEl, COOIOICHHUS STHUSCKUX HOPM IPHU MPOBEICHUN
OMOJIOTUYECKHUX UCCIICIOBAHMIA,

— OCO3HaHHWE IIEHHOCTH OWOJNIOTUYECKUX 3HAHWW IS  TIOBBIMICHUS  YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHIL, A1 (POPMUPOBAHMSI HAYYHOTO MUPOBO33PEHUS;

— TpUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHHU B TOBCEAHEBHOM JKU3HU VIS OIEHKH
MOCNIEACTBUI CBOEH NEATENhbHOCTH IO OTHOIICHHIO K OKpYXKAlollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

1.2.2 Ilnanupyemblie pe3yabTAThl OCBOCHHS 0011e00pPa30BaTEJIbHON AUCHUIINHBI B
coorBeTcTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme xomneteHuu (nanee — OK) u npodeccronansubie komneTeHmu (nanee — [1K)
OI'oC CIIO B COOTHECEHMM C JIMYHOCTHBIMHM, METANPEAMETHBIMU UM TPEAMETHBIMU
pesyibTaTamMu oOydeHus 6azoBoro ypoBHs (mamee — [1P6) ®I'OC COO mpexacraBieHbl B
TaduIe:



Tabmuna 1 — [Inanupyemblie pe3yabTaTbl OCBOECHHS 00I11€00pa30BaTEIbHON JUCIUTIIMHBI

HaumenoBanue u xox
KOMIIeTeHIIUH

[InanupyeMble pe3y/bTaThl

Oo0mue

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

OK 01. Bribupars
CHOCOOBI pelieHus 3aa1a4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
IPUMEHUTEIBHO K
pa3IM4HBIM KOHTEKCTaM

JImyHOCTHBIE PE3YJIbTAaTbl OOJDKHBI OTpaXaTb B YaCTH!:
TPYyAOBOI'O BOCIIMTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH MacTEpCTBa,
TPYZIOJIO0HE;

- TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJOTUYECKON U
COLMAJIbHOW HAIIPaBJICHHOCTHU, CIOCOOHOCTh UHULIMUPOBATD,
IUIAHUPOBATh

U CaMOCTOSITEIbHO BBIIIOJIHATH TAKyHO 1€ TEIbHOCTD;

- HHTEpeC K pa3nIuyHbiM cdepam npodeccHoHaIbHON
JIeSTETLHOCTH.

MeTaHpeI{MeTHHe PE3YJIbTAaThl JOJIKHBI OTpaKaTh:

OBnaseHre yHUBEpCaIbHBIMU Y4eOHBIMH TTO3HABATEIEHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOATENIbHO (opMynupoBaTh M aKTyaJIM3HpPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB Cynl@CTBCHHBIﬁ HpI/ISHaK
WIA  OCHOBaHUS Uil  CpaBHEHHUA,  KiaccuUKaIuu
1 0000IIEeHH;

- OMpEACIIATE LCIIU ACATCIBbHOCTH, 3aaaBaThb IapaMCTPbl U
KPUTCPUH UX NOCTUKCHUA,

BBISIBJIATH 3aKOHOMCPHOCTHU n IMPOTHUBOPECUYHA B

ITP6 1. CchopMHupOBaHHOCTH 3HAHMIA O MECTE U POJIM OMOJIOTUU
B CHUCTEME HAy4yHOr0 3HaHMs; (YHKIMOHAIBHON IpaMOTHOCTHU
YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX MPOOIIeM.

[TP6 2. ChopMHpPOBAaHHOCT YMEHHUSI PACKPBIBATH COJIEPIKAHUE
OCHOBONOJIATaloUX OHUOJIOTMYECKUX TEPMUHOB M TOHATHH:
JKU3Hb, KIIETKA, TKaHb, OpPraH, OPTraHW3M, BHJ, MOITYJISIIHS,
IKOcHcTeMa, OuoleHo3, Ouocdepa; wmeTaboausM (0OMeH
BEIIIECTB u npeBpalieHue SHEPIHUn), roMeocTas
(camoperymsnus), OMOCHHTE3 Oeka, CTPYKTYypHas
OpraHu3aIsl KUBBIX CHUCTEM, JUCKPETHOCTb, CAMOPETYIIALNS,
CaMOBOCIIpOU3BeIeHHE  (PETPOYyKIUs), HACIEACTBEHHOCTD,
M3MEHYHBOCTb, SHEPro3aBUCHUMOCTbD, pocT
U pa3BUTHE, yPOBHEBAsI OpraHU3aIHs.

ITP6 3. ChopMUpPOBaHHOCTh YMEHHUSI PAaCKPHIBATh COJEpIKaHUE
OCHOBOTIOJIATAIOIINX OWOJOTHYECKUX TEOPUM ¢ TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAalMOHHOM, 3BOJIIOLUOHHOM,
MPOUCXO0XKICHUS )KU3HU U YEJIOBEKA.

I1P6 4. ChopMupoBaHHOCTH ~ YMEHHUS  pPACKpbIBaTh
OCHOBOIIOJIATraroI1e Ouonornyeckue 3aKOHBI "
3aKOHOMEPHOCTHU

(I'. Mennens, T. Moprana, H.1. BaBunosa, O. I'ekkens, O.
Miromnepa, K. bapa), rpaHunibl ux npUMEHUMOCTH K >KUBBIM
CHCTEMAaM.

ITP6 5. [TpuoOpeTeHne onbpITa MPUMEHEHUSI OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHMS, UCTIOIh3yEeMbIX B OMOJIOTUU: HAOIIOICHUS
W ONUCAaHUA JKUBBIX CHCTEM, TIPOIECCOB M  SIBIICHUI,
OpraHM3aIlii U TMPOBENCHUS OUOJOTMYECKOTO SKCIIEPUMEHTA,
BBIJIBMOKEHUS THUIOTE3, BBISBICHUS 3aBHCHUMOCTH  MEXKIY




paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCHTb KOPPEKTHUBBI
COOTBETCTBHE PE3YyJIbTATOB
MMOCJICACTBUI NCATCIbHOCTH;
0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

B JCATCIIBHOCTH, OLCHHBATH
acisiM, OLCHHUBATb PUCKHU

- BIIQJACTh  HaBBIKAMH  Y4eOHO-HCCIIEIOBATEIbCKOU
U TPOSKTHON JEATEIbHOCTH, HABBIKAMH pa3peIICHUS
npo0Jem;

- BEISIBIISITH MPUYUHHO-CJICICTBEHHBIC CBSI3H
U aKTyaJlu3upoBaTh  3ajady, BBIABUTaTh  THIIOTE3Y

€e peIleHUs, HaXxOAUThb apryMEHThl JUIsl JOKa3aTesIbCTBA
CBOMX YTBEpXKJEHHMH, 3a7aBaTh MapamMeTpbl M KPUTECPUH
pelieHus;

- AQHAJIM3UPOBATH IIOJYUYCHHBIC B XOJ€ pPCIICHUA 3aJaqyu
pe3yJibTaThl, KPUTHYECKHU OLCHUBATh HX JOCTOBCPHOCTD,
MMPOrHO3NpOBATh UBMCHCHHUEC B HOBBIX YCIIOBHAX,

pa3pabaThIBaTh IJIaH PEIICHUs TPOOJIEMBI C YIETOM aHAIU3a
MMEIOIINXCA MaTepUaIbHBIX U HEMAaTepUaAIbHBIX PECYPCOB;

-- yMeTh TMEpPEHOCUTh 3HaHUs B II03HABATEIbHYIO
Y TIPAKTUYECKYIO 00JIACTH KU3HEACITEIHHOCTH;

- YMeTh HMHTETPHUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
o0JacTei;

- BBIJIBUTaTb HOBBIC HWACHU, IpcajiaraTb OPUTHHAJIbHBIC
noAXOoAbl U pCHICHUSA

UCCIICIYeMBIMH ~ BETMYMHAMH, OOBSCHEHHS  MOJYYCHHBIX
pe3yabTaTOB U (OPMYJIMPOBAHUS BBIBOJIOB C MCIIOJIb30BaHHEM
Hay4HBIX [IOHATHM, TEOPUM U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTH YMEHUS BBIICISTH CYIIECTBEHHBIC

NpPU3HAKA  BUPYCOB, KIETOK IMPOKAPUOT U  IYKAPHOT;
OJIHOKJIETOYHBIX
U MHOTOKJIETOYHBIX OPraHu3MOB, BHJOB, OHOT€OIIEHO30B

U DKOCHUCTEM; OCOOCHHOCTH TIIPOLIECCOB OOMEHa BEIIeCTB
U TpeBpallleHHs OSHEPruM B KiIeTKe, (orocuHTE3a,
TUTACTHYECKOTO ¥ HYHEPTeTHYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, MEi03a, OTIOJJOTBOPEHUS, Pa3BUTUS U Pa3MHOXKEHHS,
WH/IMBUYaIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 00phObI
3a CyIECTBOBAHHUE, ECTECTBEHHOTO O0TOOpa, BUI000pa30BaHM,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpefie OOWTaHMs, BIHSHUS
KOMITOHEHTOB 9JKOCHUCTEM, AaHTPOIOTEHHBIX HW3MEHEHUH B
AKOCHCTEMAaX CBOCH MECTHOCTH,

KPYroBOPOTa BEILIECTB U IIPEBPALICHUE YHEPTUH B Onocpepe.

I1P6 7. ChpopMupOBaHHOCTh YMEHUS NPUMEHATH MOJIyUYEHHbIE
3HaHUS s OObBSCHEHHs OWOJOTMYECKUX IPOLECCOB U
SBIICHUW, JJIi TPUHATHS  TNPAKTHUYECKUX  PEIICHHH B
MOBCEHEBHOM KM3HM C Lieiblo oOecredeHus 0e30MacHOCTH
CBOETO 3/I0pPOBBSI W  3J0POBBS  OKPYKAIOUIMX  JIFOJCH,
coONIIO/IeHHsT 3[I0pOBOTO 00pas3a HU3HH, HOPM TIPaMOTHOTO
MIOBEJCHUS B OKPYXKAIOIIEW IPUPOJHON cCpele; NMOHHMAaHHUE
HEOOXO/MMOCTH HCIOJb30BaHUS JOCTHKEHUH COBpPEMEHHOU
ouoJiornu n OHMOTEXHOJIOTHIA IS PalMOHAIBHOTO
IPUPOJIOTIOIB30BAHHUA.

[TP6 8. CdhopMupOBaHHOCTh YMEHHS peIIiaTh OMOJIOTHUECKHE
3a/1auu, COCTaBJIATh T€HOTUIUYECKUE CXEMbI CKPEILIMBAHUS ISl
pPa3HBIX THWIIOB HACJEJAOBAHHUS TPU3HAKOB Yy OPraHU3MOB,
COCTAaBJISITh CXEMbl TMEPEHOCa BEUIECTB M DHEPIHMM B




IKOCHCTeMax (1M MUTAHUS, TUIICBLIE CETH).

ITP6 9. CopmupoBaHHOCTH YMEHUI KPUTHYECKH OLIEHUBATH
UHPOPMAIIHIO OUOJIOTUYECKOTO COJCPKAHUS, BKIIFOYAIOIIYIO
MICEBJIOHAYYHbIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOW HMH(OPMAIUK, HAYYHO-TIOMYJISIPHBIE MaTepHAIIbI);
UHTEPIIPETHPOBATh  O3TUYCCKUE  ACMEKThl  COBPEMEHHBIX
UCCIIC/IOBaHW B  OWOJIOTHH, MEIUIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh  NIOOANbHBIE  HKOJOTHYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUpPOBATh IO OTHOIICHHIO K HUM
COOCTBEHHYIO TTO3HUIIUIO.

ITP6 10. ChopmMHupoOBaHHOCTH YMEHUI CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIC M YCTHBIC COOOIECHHS HA OCHOBE OMOJIOTMYECKON
uHpOpMaMM W3  HECKOJBKMX  HWCTOYHHKOB, T'PaMOTHO
UCIIOJIB30BaTh TIOHSATHIHBIN anmapar OHOoJI0run

OK 02. Hcnonws3zoBaTh
COBpPEMEHHBIE  CpEeICTBa
TIOWCKa, aHan3a "
UHTEPIIpETalUU
uH(popMauu u
uH(pOpMaIMOHHbBIE
TEXHOJIOTUH JUTSt
BBITIOJTHEHUS 3a1a4y
npodecCuOHATbHON

eI TENIbHOCTH

JImgyHOCTHBIC PE3YJIbTAaTbl OOJDKHBI OTpaXaTb B YaCTH:
HCHHOCTH HAYYHOTI'O ITO3HAHUA:

-c(hOPMUPOBAHHOCTb MMPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAYKH M OOIECTBEHHOU
NPaKTUKH, OCHOBaHHOTO
Ha JTUAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IOJIMKYJBTYPHOM MHUPE.

MeTaHpeI{MeTHHC PE3YJIbTAThI JOJIKHBI OTpaKaTh:

OBnasieHne YHUBEPCATHHBIMU YY€OHBIMU MTO3HABATEIILHBIMU
NENCTBUSIMU:

B) pabota ¢ uHpopmarmei:

- BJIaaCThb HaBbIKaMH MOJIYUCHU A I/IH(I)OpMaL[I/II/I
us3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATECIBbHO
OCYHICCTBJIATH MOUCK, aHAJIN3, CUCTCMATU3aAlIUIO

ITP6 1. ChopMHupOBAaHHOCTH 3HAHHIA O MECTE U POJIA OHMOJIOTUN
B CHUCTEME HAy4YyHOrO 3HaHMs; (YHKIMOHAIBHON IpaMOTHOCTH
YeJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX TPOOJIEM.

I1P6 7. ChpopMupOBaHHOCTh YMEHUS NPUMEHATH MOJIYyYEHHbIE
3HaHUS s OObBSCHEHHs OWOJOTMYECKUX IPOLECCOB U
SBIICHWWA, Ui TPUHATHS  TPAKTHUYECKUX  PEIICHHHA B
MOBCEHEBHOM KM3HM C Lieiblo oOecredeHus 0e30MacHOCTH
CBOETO 3/J0pPOBBSI W  3J0POBBS  OKPYKAIOUIMX  JIIOJCH,
coOIIO/IeHHsT 3/I0pOBOr0 00pas3a HU3HH, HOPM TIPaMOTHOTO
MOBEJCHUS B OKPYXKAIOIIEW NIPUPOJHOM cCpele; NMOHHMAaHHUE
HEOOXO/IMMOCTH HCIONb30BaHUS JOCTHKEHUHA COBpPEMEHHOU
ouoJiornu n OHMOTEXHOJIOTHIA IS pPalMOHAIBHOTO
IPUPOJIOTIONIB30BAHMUS.

ITP6 10. CpopMHUpOBaHHOCTH YMEHUH CO3aBaTh COOCTBEHHBIE
MIMCbMEHHBIE M YCTHBIE COOOIIEHHSI HA OCHOBE OMOJIOrHYeCKOM
uHpOpMAllUM U3  HECKOJBKUX  HMCTOYHUKOB, TPaMOTHO




U UHTEpOpeTanuio  HHPOpMaIUu BHJIOB

u GopM Ipe/ICTaBICHHUS,

Pa3IMYHbIX

- co3laBaTh TEKCTHl B pa3IUYHBIX (opMmMaTax € Yy4ETOM
Ha3Ha4YeHUs] WH(OPMAIIMU U IICJIEBON ayJAUTOPUHU, BHIOMpAs
ONTUMAJIFHYIO (OPMY MPE/ICTABICHUS

W BU3yaJIM3alluu,

- OLICHMBATH JJOCTOBEPHOCTH, JIETUTUMHOCTb MH(OpPMAIIHH,
€e COOTBETCTBHE MPaBOBBIM M  MOpPaIbHO-3THYECKUM
HOpMawm;

- HCII0JIb30BATh CPEJICTBA NHPOPMAILIMOHHBIX

n KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B peIICHUH
KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OpPTraHU3alMOHHBIX
3a1a4 ¢ COONIIOJIeHHEM TPeOOBaHUI IPrOHOMHUKH, TEXHHKH
0€30MacHOCTH, THTHEHBI, PECYpCOCOCPEKEHHUSI, IPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH

MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 04. DOddexruBno
B3aNMOJICHCTBOBATH u
paboTaTh B KOJIJIEKTUBE U
KOMaH/Ie

JIMYHOCTHBIE pe3yJbTaThl AOJOKHBI OTpPaXaTb B YaCTH:

HEHHOCTH HAy4YHOrO TIO3HAHUS: OCO3HAHUE LEHHOCTH
HAay4YHOM  JEATEIIbHOCTH, TOTOBHOCTb  OCYULIECTBIATH
MPOEKTHYIO u HCCIIEIOBATENIbCKYIO NIeATeILHOCTD
VHJUBUYAJIbHO U B IPYIIIIE.

MeranpenMeTHbIE PE3YIbTAThI JOJIKHBI OTPaXKaTh:
OBnaneHue YHHUBEPCAJIbHBIMU KOMMYHUKaTUBHBIMU
NEUCTBUSIMU:

0) cCOBMeCTHas JICSITEIIbHOCTD:

- NIOHMMAaTh U HUCMOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOU U
UHAUBUAYaIbHON paboThI;

ITP6 5. IIpunoGpeTeHue onbITa MPUMEHEHHS] OCHOBHBIX METO/I0B
HAy4YHOTO MO3HaHUS, UCTIOJIb3YEMbBIX B OMOJIOTUN: HAOJIIOIEHUS

U OIMCaHUsA JKHUBBIX
OpraHu3anuu

U TPOBEACHUS OMOJIOTMYECKOTO 3KCIIEPUMEHTA, BbIIBUKEHUS
TUIIOTE3, BBIABICHUSA 3aBUCUMOCTH MEXAY HCCIELYEMbIMU
BEJIMYMHAMHU, OOBSICHEHUS TOJYYEHHBIX pE3yJbTaTOB U
(GbopMyIMpOBaHUS BBIBOJOB C HCIIOJIb30BAaHHUEM HAyUHBIX
MTOHATUM, TEOPUI U 3aKOHOB

CUCTEM, TIPOIIECCOB W  SBJICHUN;




- [IPUHUMATH LEeau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh u KOOPAUHUPOBATH JICUCTBUS
M0 €¢ JOCTH)XKCHUIO: COCTaBISATh IUIaH  JICHCTBHH,
pacnpenensaTb pPoJd C Yy4YETOM MHEHMH yYaCTHUKOB

00CyXJ1aTh pe3yIbTaThl COBMECTHOU PabOTHI.
OgnajieHne YHUBEPCATbHBIMH PETYJISTUBHBIMH JICHCTBUSMU:
T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- I[IPpUHUMATb MOTHBBI W AaApPTryYMCHTBI JOPYIrux HIO,HGI;’I

MIPU aHAJIU3E PE3YJIbTATOB JEATEIbHOCTH;
- MPYU3HABATh CBOE MIPABO U MPABO APYTHUX JIFOIEH
Ha OIIMOKMU;

- pa3BUBaTh CHOCOOHOCTh IOHMMAThb MHP C TO3ULUU
JPyroro 4ejoBeka

OK 07. CopneiicTBoBaTh
COXPAHEHHUIO
OKpYXaroIein Cpepl,
pecypcocOepexeHuto,
OPUMEHATh 3HaHUA 00
WU3MEHEHNUN KIIuMarTa,
IPUHLMIBL  OEpeKINBOTO
IIPOU3BO/JICTBA,

3 PexkTUBHO N1EHCTBOBATH
B Ype3BbIUAHBIX
CUTYaLUsAX

JImgyHOCTHBIE PE3YJIbTATBl OOJDKHBI OTpaXaTb B YaCTH:

9KOJOTHYCCKOIo BOCIIMTAHUA: - C(I)OpMPIpOBaHHOCTB
3KOJIOTHYCCKOU KYJIbTYPBHI, IIOHHUMAaHHEC BIIUSITHUSA
CONHUAIIBHO-OKOHOMHUYCCKUX  IPOHECCOB Ha  COCTOSHHC

IPUPOJIHON U COIMAILHOM Cpe/bl, OCO3HAHHUE IT100aIbHOIO
XapakTepa 3KOJOrMYeCKUX mpodiem;

- INTAaHUPOBAHUC U OCYIICCTBJICHUC JenCcTBUI

B OKpYyXXarmoIIell cpele Ha OCHOBE 3HAaHWA Lelel

YCTOﬁQHBOFO Pa3BUTHA YCIIOBCUCCTBA,

- AKTUBHOE HEINpUIATHE JEUCTBUU,
OKpYXaIoIlIei cpeae;

IMPUHOCAIINUX BPECH

- yMeHue IIPOTHO3UPOBATH HeOJIaronpusITHbIE
HKOJIOTUYECKUE TIOCIIEACTBUS IIPEANPUHUMACMBIX JEUCTBUM,

ITPG 5. [TpuoOpeTeHne onbITa MPUMEHEHHUSI OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHMS, UCTIONIb3yEeMbIX B OMOJIOTUU: HAOIIOICHUS
W ONUCAaHUA JKUBBIX CHCTEM, TIPOIIECCOB U  SIBJICHUIA,
OpraHH3aIllii U TMPOBENEHUS OUOJIOTMYECKOTO SKCIIEPUMEHTA,
BBIJIBUKEHUS THUIOTE3, BBISBICHUS 3aBHCHUMOCTH  MEXKIY
UCCIIEyeMbIMU  BEJIMYMHAMH, OOBSCHEHUS  MONyYEeHHBIX
pe3yabTaToOB U (POPMYJIMPOBAHUS BHIBOJIOB C HCIOJIB30BaHUEM
Hay4HbIX OHSTHI, TEOPHUI 1 3aKOHOB.

ITP6 6. CchopMHUPOBAaHHOCTH YMEHUS BBIACISTH CYIIECTBEHHBIC
NpU3HAKA  BUPYCOB, KIETOK TMPOKAPUOT U  IYKAPHOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOUHBIX OPTraHU3MOB, BHUJOB,
OMOTEOIIEHO30B U IKOCHCTEM; OCOOEHHOCTH TPOIIECCOB OOMEHa
BEIIECTB W TPEBpAIICHUsS HDHEPrHUM B KIETKe, (hoTOocHHTE3a,
IUTACTUYECKOTO W JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, Me03a, OIUIOAOTBOPEHHUS, PA3BUTUS U PA3MHOKCHHUSI,
MHAMBUAYAIBHOTO Pa3BUTHS OpraHuiMa (OHToreHesa), 60pb0Obl




npeaoTBpaniaTh ux;

- pacimpeHue IKOJIOTUICCKON

HaIIpaBJICHHOCTH.

OIbITa ACATCIABHOCTU

MeTaHpeI{MeTHHC PE3YyJbTaThl JOJIZKHBI OTPAKATh:

Osnanenue
NEUCTBUSIMU:

YHUBCPCAJIIbHBIMU KOMMYHHUKATHBHBIMU

0) cOBMECTHAs ICITEIIbHOCTD:

- MOHUMATh W HUCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOU U
WHIUBUTyJIbHOU PaOOTHI;

- IIPUHUMATb Ociin COBMECTHOM ACATCIIBHOCTH,
OpTraHHU30BbIBATE 1 KOOPAMHHUPOBATH IlefICTBHSI

M0 €¢ JOCTHXKCHUIO: COCTaBIISITh IUIaH  JICHCTBHH,
pacupenensiaTb poJM € YYEeTOM MHEHUMH Y4YaCTHHUKOB
00CyX)IaTh pe3yJbTaThl COBMECTHOM pabOTHI

3a CyHICCTBOBAHUEC, CCTCCTBCHHOI'O 0T6opa, BI/II[OO6pa3OBaHI/I$I,
HpI/ICHOCO6J'IeHHOCTI/I OpTraHHU3MOB K Cp€ac 06I/ITaHI/I5[, BIHAHUA
KOMITIOHCHTOB 3KOCHCTCM, aHTPOIOICHHBIX W3MCHEHHUII B
JKOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPAILEHUE SHEPTUU B buochepe.

ITP6 7. ChopMHUpOBAaHHOCTH YMEHHS MPUMEHSTH MOTYYEHHBIC
3HaHUSA JJIs OOBSCHEHUS OHOJOTHYECKHX TMPOIECCOB U
ABIIGHUM, U1 TPUHATHS  OPAKTHUYECKUX  pelIeHUud B
IIOBCE/IHEBHOM JKU3HU C IeJbl0 olecredeHus 0e30MacHOCTU
CBOETO 3/I0POBbsI U  3[0POBBS  OKPYXKAIOWIUX  JIIOJCH,
COONIONIEHHsT 3[I0OPOBOTO 00pas3a KU3HH, HOPM TIPaMOTHOTO
MOBEJICHUSA B OKpY)KaIOIIeH MPUPOAHON cpene; MOHUMaHUe
HEOOXOJUMOCTH HCIOJb30BAaHUS JIOCTHIKEHUN COBPEMEHHOMN
Ouonoru U OMOTEXHOJOTHH AN PALMOHAIBHOTO
MIPUPOIOTIOTB30BAHUS
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2. CTPYKTYPA n COILEPKAHUE OBIIEOBPA3OBATEJIbHOM

JUCIHUIIVIMHBI
2.1. O0beM AUCHUILVINHBI U BUJbI y4eOHOH padoThI

Tabmuua 2 — O6beM u BUIBI paboT 10 0011e00pa30BaTeNIbHON AUCIUILINHE

Buj yueOHoit padoThl

O0BeM B yacax

OBBEM OBPA3OBATEJBHOM MPOT'PAMMBI JTUCHUTLINHBI: 76
- TeopeTHyecKoe o0y4eHue 38
B T.4. IPO(heCCHOHAILHO-OPUEHTHPOBAHHOE COiep KaHue (MTpaKTHYecKast -

MOJATOTOBKA)

- IPAKTHYECKHE 3aHATHUS 38
B T.4.

pohecCHOHALHO-OPUEHTUPOBAHHOE COIepKaHKe (IPaKTHYECKas MOATOTOBKA) -

¢ depeHIMPOBAHHBINA 3a4eT 2

- IPOMECIKYTOUYHAA aTTECTAllUsA

B TOM YHCIJIC:

KOHCYJIbTallun

JOK3aMCH

au¢pdepeHupoBaHHBIN 3a4eT
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1.2. TemaTudyeckui NJIAH U COAepP:KaHUE TUCHHUILIMHBI
Tabauma 3 — Temaruueckuii miaH JUCIHUAIIINHEI

KoauuecTBo AYJAUTOPHLIX YacoB

BCEro

B T.4. B Ipo@.

HaumeHnoBaHue pa3aeioB U TeM TeopeTH4. | MNPaKTHY.
OpHEHTHp-e
oOyyenune pansaTus (KP)
o0y4eHue
Pa3nen 1. KiieTka — cTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHULIA dKUBOT'0 18 - 10 8
Tewma 1.1. buonorus kak Hayka. O0111ast XapaKTepUCTUKA KU3HU 2 - 2 -
Tema 1.2.CtpykTypHO-(DYHKIIHOHAJIbHAS OpPTraHU3aLUs KIETOK 6 - 2 4
Tema 1.3. CtpykTypHO-(OYHKIIMOHAIBHBIC (PAaKTOPHI HACIEICTBEHHOCTH 4 - 2 2
Tema 1.4.00MeH BemIecTB U MPEBPaIICHUE SHEPTHH B KIIETKE 2 - 2 -
Tema 1.5. )Ku3HeHHbIl IUKI KIIETKU. MuTo3. Meio3 4 - 2 2
Pasnen 2. Ctpoenne u GyHKIMH OPpraHu3ma 26 - 10 16
Tewma 2.1. CtpoeHue opranuzma 2 - 2 -
Tema 2.2. @opMbl pa3MHOKEHUSI OPIAHU3MOB 6 - 2 4
Tema 2.3. OHTOreHe3 pacTeHUM, )KUBOTHBIX U YEJIOBEKa 6 - 2 4
Tema 2.4. 3aKkOHOMEPHOCTH HacJIeI0BaHUs 4 - 2 2
Tewma 2.5. CueryieHHOE HAcJIeI0BaHUE MPU3HAKOB 4 - - 4
Tema 2.6. 3aKOHOMEPHOCTH U3MEHUUBOCTH 4 - 2 2
Pasnen 3. Paznea 3. Teopus 3BosII0O1IUM 8 - 6 2
Tema 3.1. McTopus 3BOIIOLMOHHOrO yueHusi. MUKpo3BOIOLUs 2 - 2 -
Tema 3.2. MakposBostonysi. BOSHUKHOBEHHE U pa3BUTHE XKU3HU Ha 3eMiie 2 - 2 -
Tewma 3.3. IlpoucxoxeHne YeI0BEeKa — AaHTPOTIOTEHE3 4 - 2 2
Pa3nea 4. Dxogorus 18 - 8 10
Tema 4.1. Dkonoruueckue GakTopsl U cpebl )KU3HU 4 - 2 2
Tema 4.2. Ionynsinusi, co00IIECTBa, IKOCUCTEMBI 6 - 2 4
Tewma 4.3. buocdepa - rmodangpHas YKOJOTUYECKAS] CHCTEMA 2 - 2 -
Tema 4.4. BausiHue aHTpONOreHHbIX (PakTOpoB Ha Ouochepy 4 - - 4
Tema 4.5. BausiHue cOIMaTbHO-9KOJOTHYECKUX (PAaKTOPOB Ha 37I0POBbE UEIOBEKA 2 - 2 -
Paznen S. buoJsiorust B ;kM3HH 4 - 2 2
Tema 5.1. BUOTEXHOIOITUH B )KU3HU KaKIOTO 4 - 2 2
JAundpepeHuupoBaHHbIi 3a4eT 2 - 2 -
BCEI'O 76 - 38 38
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Tabmuna 4 — ConeprkaHue TUCIUTUTHHBI

HaumeHoBaHue pa3ieioB Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATIBLHO- O0bém | Dopmupye
U TeM OPUEHTHPOBAHHOE), 1A00pPaTOPHbIEC U MPAKTHYECKHE 3aAHATHSA, MPUKJIATHON MOAYJb | YacoB Mble
(Ipu HAJTMYMH) KOMIIETEHI]
HU
1 2 3 4
Pasznea 1. KiteTka — cTPYKTYPHO-PYHKIMOHAJIbHASI €IMHUIIA 5KUBOT0 18
Tema 1.1. ConepxaHue y4eOHOro MaTepuasia 2
buoiorus kak Hayka. 1. BuoJsiorusi Kak HayKa. 2 OK 02
OO61as xapakTepUCTHKA CoBpeMEHHBIC OTpaciii OHMOJIOrMYeCKUX 3HaHWH. CBsA3b OHONOTMH C JPYTUMH HayKaMu:
SKU3HU Ouoxumusi, Ouodusuka, OHOHMKaA, reHoreorpadgus u nap. Pomp um Mecro Ouonorum B
(hOopMUPOBaHUHN COBPEMEHHOIN HayYHOW KapTHHBI MHpA. YPOBHU OpTaHH3AIlNH JKABOH MaTepHH.
OO61as XxapaKTepUCTHKA KIU3HU, CBOMCTBA JKMBBIX CHCTEM. XHMHUYECKHH COCTaB KIETOK
Tema 1.2. ConepsxkaHue y4eOHOro MaTepuasia 6
CrpykTypHO- 2. CoBpemeHHas1 KJIeTOYHasi Teopusi. CpaBHUTE/ILHAS XapPAKTEPUCTHKA KJIETOK. 2 OK 01
byHKIIMOHATIbHAS Knerounast reopus (T. LlIBann, M. lUlnetinen, P. Bupxos). OcHOBHBIE MON0KEHUS COBPEMEHHOM OK 02
OpraHu3aIMs KIeTOK KIIETOYHOU TeOpUHU. THUIBI KIETOYHOM OpPraHMU3aLUU: NPOKAPUOTHUYECKUH MU 3YKapHOTHYECKUM. OK 04
OI[HOKHGTOLIHI)IC U MHOT'OKJICTOYHBIC OpraHHU3MBbI. CTpOCHI/IC HpOKapHOTPI‘ICCKOfI KIJICTKU.
CtpoeHHe 3yKapuoTHIeCKol KileTkn. Hekirerounsie hopMbI )KH3HHU (BUPYCHI, OakTeprodarm)
B ToM uncie, NpaKkTHYeCKUX 3aHATHH 4
113 Ne 1: «3yueHne CTpOEHHS paCTUTENBHBIX U )KUBOTHBIX KJIETOK ITOJI MUKPOCKOIIOM). 2
I3 Ne 2: «BupycHble u OakrepuanbHble 3a0oneBanus. OOIIME NPUHIUIBI HCIIOJIB30BaHUS 2
JIeKapCTBEHHBIX BeriecTB. OCOOCHHOCTH MPUMEHEHHUST aHTHOMOTUKOB)Y
Tema 1.3. Coaepsxanue y4e0HOro MaTepHuaJia 4
CtpyKTypHO- 3. IIpoueccsl MAaTPHYHOrO cuHTe3a. CTpoeHHe XpPOMOCOM. 2 OK 01
¢yHKIMOHANbHBIE akTophl | Xpomocomuas Tteopus T. Moprana. Crpoenne XpoMocoMm. XpOMOCOMHbIH HabOp KIETOK, OK 02
HACJIEICTBEHHOCTH TOMOJIOTMYHBIE W HETOMOJIOTMYHBIE XPOMOCOMBI, TAIUIOMIHBIA W JIUIUIOWAHBIA Habop.
Hyxnewnoseie xucnotel: [IHK, PHK Haxoxnenwme B KieTke, WX CTpOCHHWE W (PYHKIIHU.
MartpudHble TIPOIECCH B KIETKE: peruInKaius, OnocunTe3 Oenka, pernaparus. [ eHeTHaecKuii Ko
U €r0 CBOMCTBA
B Tom uncie, npaKkTHYECKHUX 3aHATHI 2
113 Ne 3: «Pemenue 3agayu Ha OINpeneeHNE MOCIE0BATEIFHOCTH HYKJIEOTHIOB, aMUHOKHCIIOT B 2
HOpPME U B Clly4ae U3MEHEHUs MOCIEN0BaTeNbHOCTH HYKJIeoTH1I0B JTHK»
Tema 1.4. Conep:xaHue yueGHOT0 MaTepuaia 2
OOMeH BemecTB 1 4. ACCMMMJISIIIUS U TUCCUMUJISIIIUS — IB€ CTOPOHBI MeTa0013Ma. 2 OK 02

MMPEBpAIICHUEC SHCPIUU B

[MonsiTie MeTaboNM3M. ACCHUMWIISIIAS M JIUCCHMWIIALIASL — JIBE€ CTOPOHBI Merabonm3ma. TwHIrel
oOMeHa BemiecTB: aBTOTPOMHBIA M TeTepoTpodHbIi, a’3poOHBIH M aHa’poOHbIH. [lmacThueckuit
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KJIETKE oOmeH. @oTtocuHTe3. XEMOCHHTE3
Tema 1.5. Conep:kanue y4eOHOro MaTepuaa 4
JKu3HEHHBIN UKJI KIETKHU. 5. Ki1eTo4HbI#i UK., €ro MepuoIbl U peryJisinus. 2 OK 02
MuTto3. Metio3 Knerounelii 1HKI, €ro mnepuojasl. MUTO3, €ro CcTaiud ¢ NPOUCXOASAIINE TPOIECCHI. OK 04
buonornueckoe 3HaueHue muroza. Meio3 u ero craguu. l[loBeneHWe XpomMocOoM B MEHO3E.
Kpoccunropep. buosnornyueckuii cMbici Meiio3a
B ToM umciie, npaKTUYECKUX 3aHATHI 2
I13 Ne 4: «Ananus >TanoB MUTO3a U 3TAIIOB MEHO03a» 2
Pazgen 2. Ctpoenue u GpyHKIIMU OPraHu3Ma 26
Tema 2.1. ConepxkaHue y4eOHOro MaTepuasia 2
CtpoeHnue opranuzma 6. B3anMoCBsI3b OPraHOB U CHCTEMbBI OPraHOB B MHOTOKJIETOYHOM OPraHU3Me. 2 OK 02
MHOrOKJIeTOUYHbIE OpraHu3MBL. [ 'OMeocTa3s opraHm3Ma ©W €ro MOJAepKaHhe B TIpoIiecce
KUBHEACATCIBbHOCTU
Tema 2.2. ConepsxkaHue y4eOHOro MaTepuasia 6
DOopMbI pa3MHOKEHUS 7. ®opMBI pa3sMHOKeHHs OpraHu3MoB. beciosioe u 1o/10Boe pa3sMHOKeHHe. 2 0K 02
OpPraHUu3MOB Buner Oecromoro pasmHokeHus. llonmoBoe pasmHOXKeHHe. l'ameToreHe3 y IKHBOTHBIX.
Cnepmarorenes u oorenes. CTpoeHue NoJ0BBIX KIeTOK. OIIOM0TBOPEHHE
B ToM uncie, npaKTHYECKUX 3aHATHH 4
I13 Ne 5: «CpaBHeHHe Ipo1IeccoB OECTONIOT0 U TIOJIOBOTO PA3MHOKEHUS 2
II3 Ne 6: «CTpoeHue noyIoBbIX KIETOK. OTUIOA0TBOPEHUE) 2
Tema 2.3. Coxaepsxanue y4eOHOro MaTepuaJia 6
OHTOTeHe3 pacTeHUH, 8. HuauBuayajbHoe pa3BUTHE  OPraHu3MoOB. OMOpUOreHe3 M €ro  CTaguM. 2 OK 02
SKUBOTHBIX U YeJIOBEKA INoctamOpronanbHbIi ieproa. CTaguu MOCTIMOPHOHALHOTO PAa3BUTHS Y )KHBOTHBIX M YEIOBEKA. OK 04
[Ipsimoe 1 HempsiMoe pas3BuTre. bruonorudeckoe crapeHre U cMepTh. OHTOTeHE3 pacTeHUH
B ToM uncie, NpaKTHYECKUX 3aHATHH 4
I13 Ne7: «OHTOrEHE3 pacTeHui» 2
113 Ne 8: «BrIgBneHe 1 oNKMcaHUe TPU3HAKOB CXOJICTBA 3apO/IbIIIEH YeI0BeKa U IPYTUX 2
IMO3BOHOYHEIX KaK JOKA3aTCJIbLCTBO UX SBOJIOIIMOHHOTO POACTBA»
Tema 2.4. Conep:xaHue y4eGHOro MaTepualia 4
3aKOHOMEPHOCTH 9. OcCHOBHBIC TOHSITHS TeHETHMKH. 3aKOHOMEpHOCTH oOpa3oBaHusi ramer. 3akonsnl I. 2 OK 02
HACJIEJOBAHUSA Menaenasi OCHOBHBIC TOHSATHS TCHETHKU. 3aKOHOMEPHOCTH 0Opa3oBaHWs TrameT. 3aKoHBI [ OK 04
Menpens (MOHOTHOPHIHOE Y IOJTUTHOPUIHOE CKpelBanne). B3zaumonelicTBiie reHOB
B Tom uncie, npaKTHYECKUX 3aHATHI 2
113 Ne 9: «Pemrenne 3a1a4d Ha OnpeaesieHne BEPOSTHOCTH BO3HUKHOBEHUS HACIIEACTBEHHBIX 2

IMPU3HAKOB IIpXU MOHO-, 1H-, HOHI/IFI/I6pI/I)1HOM " aHAJIIM3UPYIOUICM CKPCHIMBAHUHN, COCTABJICHUC
TCHOTUIIMYCCKUX CXEM CKPCIIUBAHUS»

14




Tema 2.5. Conep:xaHue yueOHOro MaTepuaJia 4
CuenneHHoe HacjaeaoBaHue | B Tom 4mcie, NpaKTUYECKUX 3aHATHI 4 OK 01
[IPU3HAKOB I13 Ne10: «Pemenue 3a1au Ha OnpeiesIeHne BEPOSITHOCTY BOSHUKHOBEHHSI HAaCIEICTBEHHBIX 2 OK 02

IPU3HAKOB IIPU CLIETIJICHHOM HACJIe0BaHUH (3aKOH MopraHa)»

I13 Ne 11: «Pemenue 3aga4 Ha onpezieieHHUEe BEPOITHOCTH BOZHUKHOBEHHS HACJIECTBEHHBIX 2

IPU3HAKOB, CLETIJICHHBIX C II0JIOM»
Tema 2.6. Conep:xaHue yu4eOHOT0 MaTepuaia 4
3aKOHOMEPHOCTH 10. B3aumoneiicTBre reHoTHNA U cpeAbl Npu (opMUpPOBaHUH (PeHOTHIIA. 2 OK 01
W3MEHUYHMBOCTH N3MeHYnBOCTh MpHU3HAKOB. BuAbI M3MEHYMBOCTH: HACJIEJCTBEHHAs M HEHACJE/ICTBEHHAs. 3aKOH OK 02

TOMOJIOTHYECKUX PSAOB B HacleacTBeHHOW uiaMeHunBocTH (H.M. BaBunos). MyrtanmonHas OK 04

TCOpHA U3MCHYUBOCTHU. BI/II[I)I MYTaHHﬁ U IPpHUYUHBI UX BO3HHUKHOBCHUA. KapI/IOTI/IH YCJIOBCKaA.

Hacnencreennble 3a00iieBaHus YeaoBeka. [ €HHbIC U XpOMOCOMHBIEC 00JIC3HU YeloBeKa. boie3Hu ¢

HACJCACTBEHHOW  MPEApacIOIOKEHHOCTBIO. 3HaueHHEe  MEIULUUHCKOM  TEHETUKH B

NPEAOTBPAIICHUH U JICUEHHH TeHEeTHYECKHX 3a00I€BaHUH YeJI0BEKa

B ToM uncie, NpaKTHYECKUX 3aHATHH 2

I3 Ne 12: «Pemenue 3agau Ha ONpelEiCHUE TUNA MyTalUU IpU Iepenade HacICACTBEHHBIX 2

NPU3HAKOB, COCTABJICHUE T€HOTUIINYECKUX CXEM CKPEILUBaHUI»
Paznea 3. Teopus 3BoJIIONNH 8 OK 02
Tema 3.1. Conep:xaHue yueGHOT0 MaTepuaia 2 OK 04
Hcropus 3BOIFOIMOHHOTO 11. IlepBBIie 3BOIIOHHOHHBIC KOHICIIIHH. 2
yueHuss. MUKpOIBOIIOLUSA IlepBeie 3BomononHble koHuenuuu (OK.b. Jlamapk, XK.JI. Broddon). DBomrounonHas teopus

Y. lapBrHa. CHHTETHYECKAs! TEOPHsI SBOJIIOIMU M €€ OCHOBHBIE ITOJIOKECHUSI.

MI/IKpOSBOJHOHI/IH. HOHy.HHHI/ISI KakK 3JIEMCHTapHasA C€IUHUIA 3BOJIIOI[UU. I'eneTnueckue OCHOBEBI

IBOJIIOIMH. JJIeMeHTapHbIe (PakTopsl IBONIONKU. EcTecTBeHHBIH 0TOOp — HanpaBIstonyid hakTop

aBoJIOINH. Bumoobpa3oBaHue Kak pe3ysbTaT MUKPOIBOIIOIUH
Tema 3.2. Conep:xaHue yuedOHOro MaTepuaJia 2 OK 02
Maxkpo3BOIIOLHS. 12. MuKpO3BOJIONHUS 1 MAKPOIBOJIIONHSA KAK ITANbI 3BOJIOLMOHHOI0 Mpolecca. 2 OK 04
BO3HHKHOBEHHE U Pa3BUTHE Maxkpossosorusi. DopMbl M OCHOBHBIE HarpaBieHus Makpodpomronun (A.H. Ceseprios). Ilytu
JKI3HH Ha 3eMie JIOCTIKEHHs Onosnornyeckoro nporpecca. Coxpanenue 6uopaznoobpasust Ha 3emite. ['umnoressr u

TCOPHU BO3HHMKHOBCHHUA JXWU3HHU Ha 3emie. IlosiBiuenue IEPBBIX KICTOK MW HX I3BOJIIOLMA.

IIpokapuotsl U 3ykapuoThl. [IpOMCXOXIEHHE MHOIOKJIETOYHBIX OpPraHU3MOB. BO3HHMKHOBEHHE

OCHOBHBIX IIAPCTB 3YKapHOT
Tema 3.3. Coaeprxanue y4e0HOro MaTepuaJia 4 OK 02
[Tpoucxoxnenue yenoseka | 13. Ilpoucxoxkaenne yenopeka — antponorenes. CucreMaTuyeckoe 1mojioKeHne 4eJ10BeKa. 2 OK 04

— aAHTPOIIOI'CHE3

AHTpOHOJ'IOI‘I/IH — HayKa O YCJIOBCKCE. CucreMaTHYEeCKOE MOJIOKCHUE YeJIOBEKA. CXOI[CTBO u
OTJIMYHS YEJIOBEKa C dKUBOTHEIMH. OCHOBHEIC CTaJIluM aHTPOIIOrCHE34a. DBOJIIOIHUS COBPEMCHHOI'O
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YeJI0BeKa.
UenoBedeckne packl W WX €OUHCTBO. BpemMsi W TyTH pacceleHus d4eloBeKa IO TUIaHETe.
[Iprcoco0IeHHOCTD YeNlOBeKa K Pa3HBIM YCIIOBHUSIM CPEIBI

B ToM yucie, npaKTHYECKHUX 3aHATHH 2

113 Ne 13: «DBoroIMOHHAS TEOPHSD» 2
Pasnen 4. DkoJiorus 18 OK 01
Tema 4.1. Copep:xkaHue y4eOHOro MaTepuaJia 4 OK 02
Okonoruueckue Gaktopsl U | 14. Cpeanl 00MTaHUS OPraHU3MOB 2 OK 07
CpEeIbl JKU3HU Cpenpl 00UTaHUSI OPTaHU3MOB: BOJHAS, HA3eMHO-BO3YIIHASL, [IOYBEHHAsI, BHYTPUOPTaHU3MEHHASI.

OU3NKO-XUMHUYECKHE 0COOCHHOCTH cpell OOMTaHUs OpraHu3MoB. [Iprcnocobienus: opraHu3MoB K

KU3HU B pasHbIX cpepax. llonstue skonorumueckoro ¢axropa. Knaccubukanus 3Komorndeckux

daxTopos. [IpaBuno munumyma FO. JInbuxa. 3akon TonepantHocTr B. Illendopna

B ToM yucie, npaKTHYECKHUX 3aHATHH 2

I13 Ne 14: «BrisiBeHre 5KOIOTHIECKAX (PAKTOPOB, OKA3BIBAIOIINX BIUSHIE HA OPTaHU3MBD) 2
Tema 4.2. Conep:xaHue yueOHOro MaTepuaJia 6 OK 01
[Tomymsiust, cooOriecTBa, 15. Jkojgoruyeckue xapakrepucTuku mnomyjasiuuu. Cool0mecTBa M IKOCHCTEMBI. 2 OK 02
SKOCHCTEMBI OKonoru4eckasi XapakTepUCTHKAa BUAA W MOMYJSIUMH. OKOJOTWYECKas HHIIa BHIA. OK 07

OKOIOrM4ecKre XapakTepucTHku momymsauud. CooOmiecTBa M 3KOCHUCTEMBl. buoneHo3 u ero

cTpykTypa. CBs3M MEXay OpraHu3MaMu B OuolieHo3e. CTPYKTYPHBIE KOMIIOHEHTBI SKOCHUCTEMBI:

NPOAYLEHTHl, KOHCYMEHTBI, peAYLIEHTH. KpyroBopoT BEIIECTB M MOTOK SHEPIHU B 3KOCHCTEME.

Tpoduueckue ypoBHI

B Tom yncie, npakKTHYECKHX 3aHATHH 4

I13 NelS: «Tpoduueckue nenu u cetd. OCHOBHbIE IOKa3aTeNn 3KocucTeMbl. buomacca u 2

NPOAYKIHS. DKOJOrHYECKHE TUpaMHIbl Yuces, Onomacchl U sHepruu. [IpaBuio nupamMuabt

SHEPIUu.»

113 Nel6: «Pemnienrie mpakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUN IO TIEPEHOCY BEIIECTBA U 2

SHEPTUH B SKOCHUCTEMAX C COCTaBJICHUE TPOPHUECKHUX LENeH U MUpaMug OMOMAacChl M SHEPTUN
Tema 4.3. Conep:kanue yueGHOro MaTepuaia 2
buocdepa - rmobanbHas 16. buocdepa — xuBast 000;109Kka Jemin. 2 OK 01
IKOJIOTHUECKasI CUCTEMA PazButne npencrasnenuii o buocdepe B Tpynax B.W. Bepranckoro. O6mactu 6uochepsl u ee OK 02

koMIoHeHThI. JKuBoe BeriecTBo Ouochepsl U ero QyHKIUH. OK 07

3aKOHOMEPHOCTH CymliecTBOBaHUs Ouochepsl. OcobeHHOCTH Ouocdepsl Kak Tri100aIbHON

sKocucTeMbl. JlnHamuveckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemecTB U

OroreoxuMHYecKHe IUKJIbL. [To0alIbHBIE YKOJIOTHYECKUE MTPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. Conep:xkaHue yu4eOHOro MaTepuasia 4 OK 01
BivstHue aHTpOnOreHHbIX OK 02
dakTopoB Ha 6nochepy B ToM umciIe, MPAKTHYECKUX 3aHATHI 4
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I3 Nel7: «OTx0abl IPOU3BOJACTBA» 2 OK 04
113 Nel8: «Pacyer 5KOIIOTHYECKOT0 Clie/]a U WHAEKCA YeIIOBEUECKOTO PAa3BUTHS TOCYAapCTBAY 2 OK 07
Tema 4.5. Conep:xaHue yueOHOro MaTepuaJa 2
Bnusaue comuansHO- | 17. 3m0opoBbe M ero cocrapisomue. PakToppl, BJIAUSIONIME HA OPraHU3M 4eJ0BEKa. 2 OK 01
SKOJIOTMYECKUX  (DAKTOPOB | 3A0POBbE M €ro cocrapisiomye. DakToOpbl, MOJOKHUTEIPHO U OTPULATEIBHO BIMSIOIIMEC HA OK 02
Ha 3/J0POBbE YCIOBEKA opraHm3M 4enoBeka. [IpoOsieMa TEXHOTCHHBIX BO3JICHCTBUH Ha 370POBbE  4YCIIOBEKA OK 04
(37IeKTPOMAarHUTHBIC TOJIS, OBITOBAS XMMHUS, U30BITOYHBIC IIYMbI, Pauallvs U T.IL.). Aganrarus
opranm3Ma dYenoBeka K (akTopaMm oOKpyxaromed cpensl. llpuHIumer dopmMupoBaHUs OK 07
30poBbecOeperatoniero nopencHus. dOusnyeckas aKTUBHOCTh M 370POBbE. BHOXMMMUECKUe
ACIICKThI pallMOHAJILHOI'O MU TAHUA
Pa3pgen 5. buoJiorus B ;KH3HHU 4 OK 02
Tema 5.1. ConepsxkaHue y4eOHOro MaTepuasia 2 OK 04
buorexHonoruu B )XU3HU 18. bHOTEeXHOJIOTHSI KAaK HAyKa M NMPOU3BOACTBO. OCHOBHBIC HANPABJICHHS COBPEMEHHOMH 2
KaXXJI0TO onorexHoioruu. MeToabl U O00BLEKTHBI OMOTEXHOJOIrMH. OTHKAa OWOTEXHOJOTMYECKHX U
TCHETUYECCKUX IKCIICPUMEHTOB. [IpaBuiia moucka U aHaau3a OMO3KOJOTHYECKON MH(OPMAIIUU K3
pa3IMYHBIX WCTOYHWKOB (Hay4yHas ¥ Yyd4eOHO-HaydHas JHTEpaTypa, CpeICTBA MacCOBOM
nH(OpMaIiH, ceTb IHTepHET B IpyTHE)
B ToM uncie, npaKTHYECKUX 3aHATHH 2
13 Ne 19: «Keiickl Ha aHaU3 WHGOPMAIMKM O HAYYHBIX JOCTHIKEHUSX B 00J1aCTH T'€HETUYECKHUX 2
TEXHOJIOTHA, KJIETOYHON HHXEHEPUH, IMUIIEBBIX OMOTEXHOIOTHI)
JAudpepeHupoBaHHbIN 324€T 2
Bcero 76
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3. YCJIOBUS PEAJIM3AIIMU TTPOTPAMMBI OBIIEOBPA3ZOBATEJILHOM
JUCHUIIJIIMHBI

3.1. TpeGoBaHusl K MaTEPUAJIbHO-TEXHHYECKOMY O0ecre4YeHH 0

Peanuzanus yueOHOW AMCIUIUIMHBI TpeOyeT HaMM4Yus yueOHoro Kabunera « buoaorumy.

OobopynoBanue yueOHOro KabuHeTa:

— pabouee mecTo nenarora (mpemnoaaBarenbekuit ctod (1 mr.), ety (1 mrT.)

— paboumne mecta oOy4varonuxcs (maptel yueHu4deckue (13 mr.), CTyIbs yYeHHYEeCKUe
(25 mr.)

—  jocka yueOHast (MenoBas TpexcekuuonHas) (1 mr.)

— mnakarel: «JlokazarenscTBa 3BOomouuu» (1 mr.), «Ctpoenue kierok» (1 mit.),
«9BomonnonHoe yuenust Yapinesa dapsunay (1 mr.), «Pa3putre opranudyeckoro mupa» (1 mr.),
«ObpazoBanue kietok. Mwuto3. Meito3 (1 mwr.)», «Cenekmus» (1 wr.), «IIpoucxoxneHue
KyJIbTYPHBIX PACTEHUH M JOMalIHUX >KUBOTHBIX» (1 mit.), «/3MeHunBOCTH Opranu3moBy» (1
mit.), «[ maBHBIC HampaBieHus Boonumy (1 mr.), «EcrecTBeHHbI 0TOOPY (1 1IT.)

— TabnMIpl W IUJIAKaThl HA DJJIGKTPOHHOM Hocutene 1o Teme «CTpyKTypHO-
GbyHKIIMOHAIbHAS OpTaHU3alus KIETOK» (4 1T.)

— Talbnumbpl M IJIAKaThl Ha DJIIEKTPOHHOM Hocutene 1o Teme «CTpyKTypHO-
¢dyHKIMOHATBHBIE (PAKTOPHI HACIEACTBEHHOCTHY (5 IIT.)

— TalnuIpl W TUIAKAThl HA JJIGKTPOHHOM HocHTene 1o Teme «OOMeH BemecTB M
[IpEBpALlEHNE SHEPTUU B KJIeTKe» (2 mT.)

— TabnuIpl U IUIAKaThl Ha SJCKTPOHHOM Hocutene 1Mo TeMe <« JKu3HEHHBIA MK
KJIETKH. MuT03. Meito3» (2 mrT.)

— TalbnuIbl U TUTaKaThl HA DIIEKTPOHHOM Hocutese 1mo Tteme «CTpoeHHe OpraHu3Ma.
®opMbl pa3MHOKEHUs» (5 1IT.)

—  Ta0JMIBl ¥ TUTAKAThI HA AJIEKTPOHHOM HOCHTENE Mo TeMe «OHTOreHe3 >KMBOTHBIX,
pacTeHui 1 yeroBekay (3 ImiT.)

— TabnuIBpl U TJIAKaThl HA 3JEKTPOHHOM Hocutene mo TemMe «OCHOBHBIE MOHATHUSA
TE€HETUKH. 3aKOHOMEPHOCTH HACJIEAOBaHUS (4 1IIT.)

—  Ta0JHIIBI U TJIAKATHI Ha DJIEKTPOHHOM HOcuTene 1o TeMe «I'eHetnka mosiay (2 mrT.)

— TabnuIpl W TUTAKaThl Ha DJJIGKTPOHHOM HOCHUTENE MO0 TeMe «3aKOHOMEPHOCTH
U3MEHYUBOCTHY (6 IIIT.)

—  Ta0JHIIBl U TUIAKaThl HA JIEKTPOHHOM HOCHUTENE 1Mo TeMe «CeleKIusi OpraHu3MOBY
(3 mt.)

—  TaOnuIIBl U TJIAKaThl HA AIEKTPOHHOM HOcHTeNe 1o TeMe «VcTopust 3BOIIOMOHHOTO
y4eHus» (4 mr.)

— Ta0nauIBpl M IJIaKaThl Ha JJIEKTPOHHOM HoOcuTene No Teme «MHKpOIBOJIIOLHMSL.
MaxkposBosronus» (2 mrT.)

— TabnuIpl W TUTaKaThl HA DJIEKTPOHHOM HocUTene Mo Teme «Bo3HHMKHOBeHHE U
pa3BuTHE KU3HU HA 3emiie. AHTporniorenes» (7 IiT.)

—  Ta0JHIIBI ¥ TJIAKATHI HA SJIEKTPOHHOM HOCHUTEIIE TI0 TeMe «IKOJOTUYecKHe (HaKTOphI
u cpenbl xku3Hu. [lomynanus, coodiecTBa, SKOCUCTEMBD» (4 IT.)

— TabnuIBl W TUIAKAaThl HA SJIEKTPOHHOM Hocutene mo Teme «buocdepa rimodanbHas
IKOJIOTHYECKasi CUCTeMay (2 IIIT.)

—  TaOnUIIBl U MJIAKATHI HAa SJIEKTPOHHOM HOCHUTEINE M0 TeMe «BiusiHie aHTPOIOT€HHBIX
dakTopoB Ha 6nochepy» (4 mit.)

— Ta0nWIBl M TJIAKaThl HAa JJIGKTPOHHOM HOCUTENE MO0 TeMme «BiusHue conuambHO-
HKOJIOTMYECKUX (PAKTOPOB HA 3I0POBHE YETOBEKa» (2 IIT.)

—  TaOJUIIBI ¥ TUTAKATHl HA DJIEKTPOHHOM HOCHTENE M0 TeMe «BHOTeXHOIOTUN B KU3HU
KaXJ10TO» (4 1mIT.)

— TabnWIBl W TUIAKAaThl HA JJIEKTPOHHOM HOcHTeNne 1mo Teme «buoTexHonoruu B
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MeauiHae U hapmanum» (2 mrT.)

— BugeodunbMel mo TeMam: «Harmsnnas Owuonorus. Xumusa KieTku. Beiectsa,
KJICTKM W TKaHu pactenmit» (1 mT.), «lIpupomgusie coobmectBay (1 mT.), «DBoMIOIUS
’kuBoTHOTO Mupa» (1 mT.), «3emns. PasButue xku3um» (1 mr.), «3emus. Ilpoucxoxnaenue
yenoBekay (1 mr.), «baktpum» (1 mr.), «Pa3MHOXKEHHUE MHOTOKJIETOYHBIX OpraHu3MoBy (1 mT.),
«OcHOBHbIE 3aKOHBI HaciencTBeHHocTw» (1 mt.), «PaszButue »xu3Hm» (1 wr.), «OBomronus
JKUBOTHOTO Mupa» (1 mit.)

—  MakeTsl: «CTpoeHne pacTUTenbHOM KIeTK» (1 mT.), «CTpoeHME )KUBOTHON KJICTKHNY
(1 mr.), «Ctpoenue OaktepuanpHoi kKiaeTku» (1 mrT.), «Ctpoenne kietku rpuba» (1 mmr.),
«Crtpoenne Oakrepuodara» (1 mr.), «Monekyna JHK» (1 mrT.), «Mogenp nBerka» (1 mrT.),
«Ctpoenue kinerounoit memOopansn (1 mrt.)

—  mukpockornsl Levenhuk MmoHoKysipHBIC (5 TIT.)

— Habopsl MuKpomnpenapatoB: «boranuka» (1 wr.), «®Pusmomorus (1 1wT.)»,
«Anaromus» (1 mr.)

— repOapuii nekapcTBeHHbIX pacTteHui (100 miT.)

—  cexkynuaomep (1 mr)

—  TOHOMETP MEXaHWYECKHUU cO BCTpOeHHBIM cTeTockorom B.Well MED-63 (5 miT.)

—  YHHBepcaJlbHas MaHXeTa ¢ KoyibloM 22-42 cm (5 wT.)

—  NOHUHIETH MeTajuinyeckue (5 mr)

—  TOJACTaBKHU i poOupok (12 mT.)

— npeaMmeTHble U MOKpoBHbIE cTekna (100 mT.)

— npenapoBajbHble Uriibl (10 mr.)

— crynku ¢ nectukamu (10 mr.)

—  crekJisHHBIC najgoukH (10 mT.)

—  ¢unbTpoBanbHag 6ymara (50 mit.)

—  XHUMHYECKHE PEaKTHBbI (TUIEPTOHUYECKUN PAcTBOp XJopuaa Hatpus, 3% pacTBop
MEPOKCHUIA BOJOPOJIA, PACTBOP MO/, TIIMIICPUH )

—  TopTpeThl 6M0J0roB (6 1IT.)

— creHn «CtpoeHue )KUBOTHON KiIeTKu» (1 mrT.)

— creH] yueOHbll «3akoHsl Mennens» (1 mr.)

—  Mogenb-anmuinkanus «buocunTes 6enka» (1 mir.)

—  Mojenb-anminkanus «['amerorenes y uegoBeka v MieKonuTarommx» (1 mrT.)

—  Mojenb-anmuiukanus «/lenenue xkiaetku. Muto3 u merio3» (1 m.)

—  Mogenb-anmuiukaius «['enernka rpynn kpow» (1 miT.)

—  Mojenb-anmukanus «uruépunnoe ckpenmBanuey (1 mr.)

—  MoJenb-anmiukanus « MoHorubpuaHoe ckpemuBanue (1 mr.)

—  Mopenb-anmunkanus «HacnenoBanue pesyc-dakropay (1 mit.)

—  Mopenb-anmmuiukaius «HemomHoe moMUHUpOBaHWE W B3aUMOJEUCTBUE TeHOBY» (1
IIT.)

—  wmogenb-anmuiukaius «Ilepexpect xpomocom» (1 mmt.)

TexHnuyeckue cpeacTBa 00y4eHus:

— TepCOHAJIbHBIA KOMIIBIOTEp, TOJKIIOUEeHHEe K ceTh MHTepHeT ¢ MoayleM
KOHTEHTHOHW (pHUIbTparmu, BO3MOKHOCTh TPAHCIAIMN Ha SKpaH ayauo u Buaeo nHpopmarmn (1
IIT.)

— nporpammuoe obecnedenue Ha [1K (1 mT.)

—  wmonurop (1 mr.)

— knasuarypa (1 mrT.)

—  Mbiwb (1 mr.)

—  TeneBuzop (1 mrT.)
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—  kabenp s noakmoueHuss HDMI (1 mr.)

3.2 NudopmanmnonHoe odecriedyeHue 00ydeHUust
Jis peanuzanuu mporpamMmbl OuOmmoTedHbii Gona MHCTUTYTa WMeeT TedaTHbIe U

AIIEKTPOHHBIE O00pa3oBaTeibHble W HMH(OPMAIMOHHBIE PECYpChl, PEKOMEHIOBAHHbIE IS
UCIIOJIb30BAaHUs B 00pa30BaTEIbHOM IIPOLIECCE, HE CTApILE MATH JIET C MOMEHTA H3/1aHHU.

3.2.1. OcHOBHEIE€ HCTOYHUKH

1 buonocus. 10 knacc. bazoswiii yposens : Yueonuk / B.B. Ilaceunuk, B.B. Ilaceunuxa
[u op.]; noo. peo. A.A. Kamenckuii — Mockesa : Ilpoceewenue, 2024. — 224 c¢. — ISBN 978-5-
09-116776-4. — URL: https://book.ru/book/957854

2 Buonocusn. 11 knacc. baszosuviii yposens : Yueonux / B.B. Ilaceunuk, B.B. Ilaceunuka
[u op.]; noo. peo. A.A. Kamenckuii — Mocksa : [Ipocsewenue, 2024. — 272 c. — ISBN 978-5-
09-116473-2. — URL: https://book.ru/book/957855

3 buonorus. bazoBslil u yriyoneHHsii ypoBHHU: 10—11 kiaccbl: yueOHUK AJ1s1 CPETHETO
obmero ob6paszoBanus/ B. H. Speirun [u ap.]; mox obmei penakmueit B. H. Speiruna. — 2-¢
u3n.,, mnepepad. u  gom.— MockBa:  WMsparensctBo  IOpaiit, 2023.— 380c.—
(O6mmeobpazoBarenpubiii  nuki). — ISBN 978-5-534-16228-8. — Tekcer: 27eKTpOHHBIA //
Oo6pazoBarenpHas mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530646

4 Cusornazo, B.W. buonorus. bazoselii yposens : [Ipaktukym / B.M. CuBornazoB —
Mocksa: Ilpocsemenue, 2025. — 112 c¢. — ISBN 978-5-09-124906-4. — URL:
https://book.ru/book/957856 (nata oopamenus: 08.12.2025). — TeKcT : 37IeKTPOHHBIH.

5 Aradonosa, N.b. buonorus. ba3zossiii yposens : Yuebnuk / U.b. Aradonosa, A.A.
Kamenckuii, B.1. CuBornazoB — Mocksa : IIpocsemienune, 2025. — 272 ¢. — ISBN 978-5-09-
124905-7. — URL: https://book.ru/book/957853 (mata obpamenus: 08.12.2025). — TekcT :
3JIEKTPOHHBIMN.

3.2.2. J/lonoJtHUTEIbHbIE HCTOYHUKH

5. buonorus: yueOHHUK U IPAKTUKYM ISl CpEAHET0 MpodeCcCHOHATBHOI0 00pa3oBaHus /
B. H. Speirun [u ap.]; nmox penakumein B. H. fApeiruna. — 2-e u3a. — Mocksa: M3parenscTBo
FOpaiit, 2023. - 378 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texcr: onextponHsiii // OOpasoBarenbHas mminatdgopma IOpait [caitit]. — URL:
https://urait.ru/bcode/511618

6. OO6OyxoB, [I. K. buomorus: kieTku M TKaHHU: ydeOHOE TMOCOOME IJisi CPETHEro
npodeccuonanbHoro oopazosanus / J[. K. O0yxos, B. H. Kupunenkosa. — 3-e uzn., nepepad. u
nor. — MockBa: UznatensctBo HOpaiit, 2023. — 358 c. — (IIpodeccuonanbHoe oOpa3zoBaHHe). —
ISBN 978-5-534-07499-4. — Texct: anexTpoHHbld // OOpa3zoBarenbHast miardgopma Opaiit
[caiiT]. — URL: https://urait.ru/bcode/516336

7. IlaBmoma, E. M. OKojorusi: y4yeOHMK M TNPAaKTUKyM Ui CPEIHEro
npodeccuonansHoro oopazosanus / E. W. [1aBnosa, B. K. HoBukoB. — Mocksa: M3narenscTBo
FOpaiit, 2022. — 190 c.

8. Epemuenko, O. 3. buonorus: yuenue o Ouocepe: yueOHOe mocodue Ajsi CpeHEro
npodeccuonansHoro obpazosanus / O. 3. Epemuenko. — 3-e u3f., nepepad. u nomn. — Mockaa:
N3narensctBO KOpaiit, 2022. — 236 c.

9. bnunos, JI. H. DOxonorus: yuebHoe mocoOue aisi cpeAaHero mpodeccrnoHalbHOTO
obpazoBanus / JI. H. biunos, B. B. [lomsikoBa, A. B. Cemenua; moj oOmieii pegakiueit JI. H.
bimnoBa. — Mocksa: U3aatensctBo FOpaiit, 2022. — 208 c.

10. HecmenoBa, H. H. Dxonorust denoBeka: yu4eOHUK W TMPAKTUKYM I CPEIHETrO
npodeccuonanbHoro obpazosanms / H. H. Hecmenosa. — Mocksa: M3narensctBo FOpaiit, 2022.
- 157 c.
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https://urait.ru/bcode/511618

11. Mycradun, A.I'. buonorust: yue6nuk / Mycrabun A.I'., 3axapoB B.b. — Mockaa:
KnoPyc, 2022. — 423 c. — ISBN 978-5-406-07514-2. — URL: https://book.ru/book/932501—
TeKCT: AIEKTPOHHBIN.
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4. KOHTPOJIb n OLIEHKA
OBIIEOBPA3OBATEJILHOMN JUCIHUIIIUHBI
KoHTpoJIb U oOlleHKa pe3yJbTaTOB OCBOCHUS O0IIE00pa30BATEIBHON IUCIUTUTHHBI

PE3YJIbTATOB OCBOEHMAA

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBIeHHbIE Ha (POPMHUPOBAHUE OOLINX

U Tpo(pecCHOHANBHBIX KOMIIETEHIIMH 110 pa3esiaM U TeMaM COJIepKaHus yueOHOro MaTepuaia.

Oo0masn
KOMIIETeHIIM A

Pa3zpnen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Pasznea 1. KineTrka — cTpyKTYpHO-
(pyHKIIHOHAIbHAS eINHNLA
JKHBOT0

OK 02

buonorus kak Hayka. O6rmias
XapaKTEPUCTUKA KU3HHU.
buonornyecky Ba)KHbIE XUMUYECKHE
COC/IMHCHMUS.

Texkymuii KOHTPOJIb:

3anonHeHne TaONMMIBI C ONHCAaHHEM
METOZI0B MHUKPOCKOIHPOBAHUS C WX
JOCTOMHCTBAMHU M HETOCTATKAMH.
3anonHenne Tabiunbl «Bkian ydeHbIx
B pa3BUTHE OUOJIOTHNY

3anojaHeHue CpaBHUTEIbHOM

TaOIUIIBI CXOJICTBA U PA3TUINN
JKHUBOTO M HE )KUBOTO

HpOMe)KyTO'lHaﬂ aTrrecranus:

muQepeHIIMPOBAHHBIN 3a4eT

OK 01
OK 02
OK 04

CrpyktypHO-(pyHKIITMOHAIbHAS
OpraHu3aIys KIETOK

Texkyuuii KOHTPOJIb:

OnenuBaemasi IUCKyccUsl 110 BOIPOCAM
JEKIUU

Pa3paboTka MeHTanbHOM KapThl IO
KJacCU(UKALUU KIETOK U UX CTPOCHUIO
HAa TPO- M DJYKAPUOTUYECKUX U TIO
[[apcTBaM B MUHU TPYMIax

BrimoHeHUe W 3amuTa TMPAKTHYECKUX
pabor:

«CTtpoeHue KJIETKH (pacrenus,
JKUBOTHBIE, TPUOBI) U  KJIETOYHBIE
BKJIFOUCHUS (KpaxMmay, KapOTHHOUJIBI,
XJIOPOTLIACTHI, XPOMOTLIIACTHI )»
[IpencraBnenune yCTHBIX COOOIIEHUM €
MPE3eHTAIMEH, TTOITOTOBJICHHBIX T10
MIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEMNo/IaBaTeIeM

IIpomexyTouyHas aTrecTanus:

nudepeHIPOBaHHBIN 3a4eT

OK 01
OK 02

CTpykTypHO-(hYHKIIMOHATHHBIC
(hakTOpBI HACIIEICTBEHHOCTH

Texkymuiit KOHTPOJIb:

@pOHTAIBHBIN OIPOC
Pa3pabotka rioccapus
Pemenue 3amnad Ha onpeneneHue
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MOCJIEI0BATEIbHOCTH HYKJIEOTH/IOB,
AMUHOKHCIIOT B HOPME U B CIy4ae
W3MEHEHM MTOCIIEN0BATEILHOCTH
Hykieotnaos JJTHK

IIpomeskyToUHAs aTTECTAIIMSA:

G depeHIIMPOBAHHBINA 3a4eT

OK 02 OOMeH BelecTB U MpeBpaIicHIe Texkymuii KOHTPOJIb:

OHEPIUHU B KIIETKE
@pPOHTAIBHBIN ONIPOC

3anoHeHNe CPaBHUTEIBHOW TaOIHIIBI
XapaKTEPUCTUK TUIIOB oOMeHa
BCILIECTB

IIpoMeskyTOUHasSI aTTEeCTALUSA:

muQepeHIMPOBAHHBIN 3a4eT

OK 02 JKu3HEeHHBIN UK KIeTKA. MUTO3. Texkyuuii KOHTPOJIb:

OK 04 Meiio3
OO6cyx1eHre o BOIpocaM JIEKIIUU

Pazpabotka JIEHTEI BpEMEHU
JKU3HEHHOT'O IUKJIA
IIpomeskyToyHas aTTecTALMSA:

muQepeHIIMPOBAHHBIN 3a4eT

Pa3zpnen 2. Ctpoenune u GpyHKUMH
opraHm3ma

OK 02 CrpoeHnue opranuzma. @opmsl Texymmii KOHTPOJIb:

OK 04 Pa3MHOXKEHUs OPTaHU3MOB
OuenuBaemasi IUCKycCust

Pazpabotka MEHTaJIbHON KapThl
TKaHEH, OpPraHOB M CHCTEM OpraHOB
OpPraHu3MOB (pacTeHus, JKUBOTHBIE,
YeJI0BEK) C KpaTKON XapaKTepUCTUKOU
uX (QyHKIMH.

@pOHTAIBHBIN OIPOC

3amonHeHHe TaONMIBl C  KpaTKou
XapaKTepUCTUKON U nmpumepamu (hopm
Pa3MHOXKEHHUs OPTaHU3MOB
IIpome:xxyToyHast aTTecTalUsA:

nuQepeHIMPOBAHHBIN 3a4eT

OK 02 OHTOreHes, )KUBOTHBIX, pacTeHHA 1 | TeKkyumuii KOHTPOJIb:

OK 04 YeJI0BEKA
Pa3pabotka JICHTBI BpEMEHHU C

XapaKkTEpUCTUKONW HTAalOB OHTOIEHE3a
OTAEIBHOM TPYNIOW JKUBOTHBIX U
YeJI0BEKa 0 MUKPOTpyIIam
Tect/ompoc

CocraBiieHHe  KWU3HEHHBIX  IUKIIOB
pacteHHil 1o oTaenaM (MOXOBHUIHBIE,

23




XBOILIEBUIHBIC,  MANOPOTHUKOBU/IHBIE,
roJ0CeMEeHHbIE, TOKPBITOCEMEHHBIE)
IIpomMe:xxyTouHasi aTTeCTAIIUA:

Qg epeHIIMPOBAHHBIN 3a4eT

OK 02
OK 04

OCHOBHBIC IOHATHUS T€HCTUKU.
3aKOHOM€pHOCTI/I HaCJICJOBaHUA

Texkyumuii KOHTPOJIb:

Pazpabotka rioccapus

®poHTaTIBHBINA OITPOC

Tect 1o Bompocam JIeKIUH

Pemenune 3amau Ha omnpenencHUe
BEPOSTHOCTH BO3HUKHOBCHUS
HACJIEICTBEHHBIX  MPU3HAKOB  IIpHU
MOHO-, -, TOJUTHOPUTHOM U
aHAJIM3UPYIOIIEM CKpEIlMBAaHUU,
COCTaBJICHUE TEHOTHIIMYECKHX CXEM
CKpEIIUBAHMUS.

Pemienue 3amau  Ha omnpeneneHue
BEPOATHOCTH BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX ~ TPU3HAKOB  TIpU
CIETUICHHOM HACJIEJIOBaHHH,
COCTaBJICHUE TEHOTHIIMYECKHX CXEM
CKpEIIUBaHUS

IIpoMe:kyTOUHasI aTTEeCTALUSA:

mudepeHIMPOBaHHBIN 3a4eT

OK 01
OK 02

I'eneTuka nona

Texkyumuii KOHTPOJIb:

Tect

PazpaboTtka rioccapus

Pemenne 3amau Ha onpeneneHue
BEPOATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB,
UCIIOJB3YS METO/IbI TeHETUKHU
4eJI0BEKa, COCTaBJICHUE
TF€HOTUIIMYECKUX CXEM CKPEIIUBAHUS
[ToaroToBka YCTHBIX COOOIIEHUH C
MpE3eHTaluel O  HAaClIeICTBEHHBIX
3a00JIeBaHUAX YelOBeKa
IIpomexyTounas aTrecTanms:

nuddepeHIMpOBaHHBIN 3a4eT

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Texkyuuii KOHTPOJIb:

Tecr.

Pemienne 3amady Ha omnpenesieHUE THUIIA
MyTalu npu nepeaayde
HACJIEICTBEHHBIX MIPU3HAKOB,
COCTaBJICHUE TEHOTHUIHMYECKUX CXEM
CKpPEIIMBaHUS

IIpomeskyTOUHAs aTTECTALIMSA:
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¢ depeHIMPOBaHHBIN 3a4eT

OK 01
OK 02

CGJ'IGKHI/IH OpraHu3mMoB

Texkymuii KOHTPOJIb:

Tect

Pa3pabotka rioccapus

Pemienne 3amau  HaA  omnpeneneHue
BO3MOKHOI'O BO3HUKHOBEHHUS
HaCJICACTBCHHBIX IIPHU3HAKOB 110
CEJIEKLINH, COCTaBJICHUE
FCHOTUIIMYCCKHX CXEM CKPCUIMBAHUA
IIpomeskyTOoUHAs aTTECTAIMSA:

nuddepeHIpPOBaHHBIN 3a4eT

Pasznea 3. Teopus 3BoJIonun

OK 02
OK 04

HCTOpI/Iﬂ OBOJIIOIITMOHHOI'O YUCHHUA.

Texkymuii KOHTPOJIb:

@pOHTAIBHBIN OIIPOC

Pazpabotka rioccapusi TEpMUHOB

Pa3paboTka 7€HTBI BpEMEHU pa3BUTHS
HBOJIFOLIMOHHOT'O YYECHHUS
IIpome:xxyToyHast aTTecTALUA:

Qg epeHIIMPOBAHHBIN 3a4€T

OK 02

MuxkposBoronus. Makpo3Bosonus.

Texkyuuii KOHTPOJIb:

@pPOHTAIBHBIN ONIPOC
PazpaboTka rioccapus TepMHUHOB
Huckyccus.

IIpomeskyTouHas aTTecTAlMA:

g depeHIIMPOBaHHBIN 3a4eT

OK 02
OK 04

Bo3HUKHOBEHUE U pa3BUTHE KU3HU
Ha 3emuie. AHTpOTIOreHe3

Texkymuii KOHTPOJIb:

@pOHTAIBHBIN ONPOC

[TonroToBka M MpeACTaBICHHE YCTHOTO
coOo0IleHNnss ¥ JIEHThl  BPEMEHH
BO3HUKHOBEHUS U PA3BUTHUS KUBOTHOTO
Y PACTHTEIBHOTO MHUPA.

Pa3paboTka JIeHT BpeMeHU U

MCHTAJIbHBIX KapT Ha BI)I60pI

((9BOJHOIII/I$I COBPCMCHHOI'O YCJIOBCKa»,
((BpeMH U IIYyTU PACCCIICHHUA YCIIOBCKa

o TUIAHETE, «Bnusaune
reorpaduyecKoit Cpelbl Ha
Mophonoruto u ¢buznonoruo

4eJloBeKay, «HemoBedeckue pace»
IIpome:xxyTouyHast aTTecTALIUA:

Qg epeHIIMPOBAHHBIN 3a4eT

Paznea 4. Dxosorus
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OK 01
OK 02
OK 07

Dkonornyeckue GaKTOpbl U CPEIIbI
KU3HH.

[Momynsmus, cooOrecTna,
JKOCHCTEMBI

Texkymuii KOHTPOJIb:

Tect mo skonorumyeckum (akropam Hu
cpellaM >KM3HU OPTaHU3MOB
CocraBieHue CXeM KpyroBopoTa
BELIECTB, HCIIOJIB3YS MaTepUabl
JICKIIUHU

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX
pacyeTHBIX 3aJaHUM 10 IIEPEHOCY
BEUIECTBA U DHEPrUU B DKOCHCTEMAX C
COCTaBJIeHHE TPOPUYECKUX Leneil u
nupamul 6MoMacchl U SHEPruu
IIpomexyTouHas aTrecTanms:

nudepeHIMPOBaHHBIN 3a4eT

OK 01
OK 02
OK 07

Bbuocdepa - rmodbanpHast
IKOJIOTHYECKasi CHCTEMa

Texkyuuii KOHTPOJIb:

OueHuBaemasi JUCKyCCUs

Tect

Pemienue npakTUKO-OpUEHTUPOBAHHBIX
pacyeTHbIX 3aJay Ha ONpPEIEIICHUE
IUIOIIAX HaCaKACHUH 11 CHIDKCHHUS
KOHIIEHTpAIlMM YIJIEKUCIIOIO Tra3a B
aTMocdepe CBOEIo peruoHa
HpO)KI/IBaHI/ISI

IIpomeskyToyHas aTTecTALMSA:

nudepeHIMPOBaHHBIN 3a4eT

OK 01
OK 02
OK 04
OK 07

BnusiHue aHTpONIOreHHbIX (haKTOPOB
Ha 6uochepy

Texkymuii KOHTPOJIb:

Tect

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 3aJaHUU 10 COXPAHEHUIO
MPUPOAHBIX PECYPCOB CBOETO PETHOHA
MIPOKUBAHUSA

IIpomeskyTOoOYHAA aTTECTALIMSA:

nuddepeHIMpOBaHHBIN 3a4eT

OK 02
OK 04
OK 07

Bausaue COIMaJIbHO-3KOJIOTHYCCKUX
(l)aKTOpOB Ha 3I0pOBLC YCJIOBCKA

Texkyuuii KOHTPOJIb:

OuenuBaemasi IUCKycCuUs

BrinosiHeHUs MPaKTUYECKUX 3aJaHUI:
«OrmpeienieHUe  CYyTOYHOTO  paIfioHa
MTUTAHUS,

«Co31anne WHIUBUAYATbHOW MaMSATKH
1o OpraHH3aIiH paroHaIbHON
(bU3MYECKON aKTHBHOCTHY,
«YMCTBeHHas1 pab0TOCIIOCOOHOCTHY,

«Bnusiane abuoTtnueckux (HakTOpoB Ha
YyeJoBeKa (HM3KHE u BBICOKHE
TEMIIEpaTypbl)»

26




IIpomexyTouHas aTrecTanus:

Qg epeHIIMPOBAHHBIN 3a4eT

Pasznen 5. buoJsiorust B ;KM3HHU

OK 01
OK 02
OK 04

buotexHooOrNN B JKU3HU Kaxxa0ro
YCJIO0BCKa

Texkymuii KOHTPOJIb:

BrinmosiHeHne — keiica  Ha  aHauu3
nH(pOpMallUK O HAYYHBIX TOCTHXKEHUSX
B 00JIaCTH TEHETHUYECKHX TEXHOJOTHUH,
KJIIETOYHOW  MH)XXEHEpUH,  MHUIIEBBIX
OMOTEXHOIOTUI (mo rpymnmam),
[IPEACTABJICHUE PE3YyJIbTATOB PELICHUS
KENCOB

IIpomeskyToUHAs aTTECTAIMSA:

nuddepeHITMPOBaHHBIN 3a4eT
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