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1. O0mas xapakTepucTHKa pado4eil nporpaMMsl 001e00pa3oBaTeJIbHOM TUCHUIINHBI
«buosorus»

1.1. MecTO IMCUMILUIUHBI B CTPYKTYpPe OCHOBHOI nMpodeccuoHalbHOIi 00pa3oBaTeIbHOM
NMPOrpamMmbl

OOmeoOpa3oBarenpHas  auciuminHa  «buomorms»  aBisercst  00sA3aTeNbHOM — 4acThiO
o0mieoOpa3oBarenbHOro 1ukia odpasosarenbHoil nporpamMmel CITO B cootBerctBHu ¢ PI'OC CIIO
no crieuanbHocT 09.02.01 «KOMITBIOTEPHBIE CUCTEMBI 1 KOMIIJIEKCbI».

1.2.1. Henu 1 ni1aHupyeMble pe3yJbTaTbl 0CBOCHHUS JMCIUIIIHHBI:

Heab: ¢QopmupoBanre y CTYIEHTOB NPEACTaBICHUA O CTPYKTYpHO-(QDYHKIHOHAIBHOM
OpraHu3aINH KUBBIX CUCTEM PAa3HOTO PaHTa KaK OCHOBBI MIPUHATHS PEIICHUH B OTHOIIEHHH OOBEKTOB
’KUBOU MPHUPOJBI U B IPOU3BOJICTBEHHBIX CUTYaIUX.

3amaun:

1) chopMupoBaTh MOHMMAHHWE CTPOCHHUS, MHOTrooOpa3usi U OCOOCHHOCTEH J>KHUBBIX CHCTEM
pPa3HOTO YpOBHS OpPraHU3alliU, 3aKOHOMEPHOCTEH MPOTEeKaHUs OMOJOTHYECKUX MPOLIECCOB U SIBJICHUN
B OKpy:)Karolllel cpefne, LEeIOCTHOW HayyHOW KapTHHBI MHpA, B3aUMOCBSI3W M B3aHMMO3aBHUCHUMOCTH
CCTCCTBCHHBIX HAYK;

2) pa3BUTb yMEHHs OMPEIENATh >KUBbIE OOBEKTHl B MPHUPOJE; MPOBOAUTH HAOMIOACHUS 32
9KOCUCTECMaMU IJId BBISABJIICHUS C€CTCCTBCHHBLIX W AHTPOIIOICHHBIX H3MCHCHHﬁ, HHTCPIIPETUPOBATH
pe3yabTaThl HAOIIOICHUH,

3) cdopmupoBaTh HABBIKM IPOBEICHUS MPOCTEHUIINX OHMOJIOTHYECKUX SKCIIEPHUMEHTAIBHBIX
HCCJIEIOBAHUH C COOIOCHUEM TIPaBMII 0€30MMaCHOT0 00paIlleH!s ¢ 00bEKTaMHU U 000PYI0BAaHUEM;

4) pa3BUTh YMEHHs HCIIOJIb30BaTh MH(POPMALUIO OMOJOTHYECKOT0 XapakTepa M3 pazIHuHBIX
HUCTOYHUKOB;

5) chopMupOBaTh yMEHHSI IPOTHO3UPOBATH MOCIEACTBHSI CBOSH ACSITENFHOCTH MO OTHOLIEHUIO K
OKPY’KaIIIeH cpejie, COOCTBEHHOMY 370pPOBbIO; OOOCHOBBIBaTH M COOMIOAATH MEPHI MPOQPHIAKTUKH
3a00JIeBaHU.

6) chopmMupoBaTh MOHUMAHNE 3HAYUMOCTH JTOCTHXKCHU OMOJOTUYECKONW HAYKH M TEXHOJIOTHH B
HpaKTHHGCKOﬁ ACATCIIbBHOCTU YCJIOBCKA, pPa3sBUTUHU COBPCMCHHBIX MCIAUIMUHCKHUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHH.



1.2.2. IInanupyemMblie pe3y/IbTaThl OCBOCHHsI 001Ie00pa3oBaTe/ibHOM TUCHUILINHBI B c00TBeTcTBHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC

COO
Konun Inanupyembie pe3yJbTaThl 0CBOCHHS AUCHHUIITUHBI
HAUMeHOBaHHe
dhopmupyembIx Oo6ume- JucuuminHapHbIe
KOMIIeTeHIU

OK 01. Beibupatp
CITOCOOBI pelieHus
3a1a4
npodecCuOHAIbHON
JeSITeIbHOCTH
NPUMEHHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TPYyIdy, OCO3HAHHE IIEHHOCTH MAacTepCTBa,
TpyAomooue;

- TOTOBHOCTh K aKTHBHOW JEATEILHOCTH TEXHOJIOTHYCCKOU U
COLIMAJILHOW HAMpaBJICHHOCTH, CIOCOOHOCTh HHUIIMHUPOBATD,

IUIAHUPOBaTh W CAMOCTOSITENILHO  BBINOJIHATH — TaKylo
JESITEIIbHOCTb;
- HHTEepeC K pa3audHbiM chepam mpodeccHoHaTbHON

JIeATEIbHOCTH,
OBnajsieHre yHHUBEpCAIbHBIMU Y4YeOHBIMH I103HABAaTEIbHBIMU
JICUCTBUSIMHU:

a) 0a30BbIe JIOTHYeCKHe JIeiliCTBHUS:

- CaMOCTOSTENbHO (OPMYJIHPOBATh H AKTyIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, KilaccupuKauu u 0000IICHUS;

- ONpEeNEeNsATh ILeNd JACSITeNIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX JTOCTHKECHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMBIX SIBJICHUSIX;

MMPpOTUBOPCUUA B

- BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE  pE3YyJIbTATOB  I1IENsAM, OIICHUBATh PHUCKHU
IMOCJICICTBUI I€ITEILHOCTH;

- pa3BUBaThb KpPEATHUBHOE MBIIUICHUE TMPU  PELICHUH

YKU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCIeI0BaTEIbCKHE TeHCTBHS:

- BJIAJETh HABBIKAMU  y4eOHO-UCCIICJIOBATEIBLCKON U
IIPOCKTHOM JICATEIIbHOCTH, HABBIKAMHU Pa3pelIeHUs MpoOJIeMm;

c(OPMUPOBAHHOCTh 3HAHMW O MECT€ W PO OUOJIOTHH B
CUCTEME HAy4YyHOro 3HaHMs; (PYHKIIMOHAJIBHON TpaMOTHOCTHU
YelIoOBeKa ISl PEeIICHUS )KU3HEHHBIX MTPOOJIeM;

cOpPMUPOBAHHOCTh ~ YMEHHSI  PacKpblBaTh  COJEp)KaHUE
OCHOBOTIOJIATaIONIUX OMOJOTUYECKHX TEPMUHOB U TIOHSATHI:
KU3Hb, KJIETKa, TKaHb, OpraH, OpraHU3M, BHJ, IMOIYJISLUS,

IKOcUCTeMa, OuoreHo3, Owocdepa; wmerabonmsm (0OMeEH
BEIIECTB W TPEBpalllcHHEe  DHEPIHu), romMeocTas
(camoperyianus), OnocuHTE3 Oenka, CTPYKTypHas

OpraHM3allysl KUBBIX CUCTEM, JUCKPETHOCTb, CAMOPETYJIALINS,
CaMOBOCHPOU3BEJCHUE (PENPOAYKIUs), HACIEACTBEHHOCTD,

U3MEHYMBOCTb, JHEPro3aBUCHUMOCTh, pOCT U pa3BUTHE,
YpOBHEBasi OpraHu3aIus;
cOpPMUPOBAHHOCTh ~ YMEHHUSI  PacKpblBaTh  COJEp)KaHUE

OCHOBOTIOJIATAIONIUX OMOJIOTHYECKUX TEOpUH H THIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTAI[MOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOXKACHUS )KU3HU U YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH OCHOBOIIOJIATAIOIIIHE
Ouosiornueckue 3akoHbl U 3akoHomepHocTH (I'. Mennpens, T.
Moprana, H.M. BaBunosa, O. I'ekkens, ®. Mromnepa, K.
bapa), rpaHulibl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
NpUOOPETEHUE OIbITa MPUMEHEHUS OCHOBHBIX METOJ/OB
HAy4YHOTO  TIO3HAHWS,  HCIOJB3YeMBIX B  OHOJIOTHH:
HAOJNFOZCHUS M OINHMCAHHWS JKUBBIX CHCTEM, TIPOIECCOB H

SIBJIGHUH; OpraHu3allid M IpOBEJIeHUs OUOJOTHYECKOrO
JKCIIEPUMEHTA, BBIJIBIKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXIY  MCCIEIyEeMbIMHU BEJIMYMHAMU,

OOBSICHEHHS MOJTYYCHHBIX PE3yJNbTaTOB M (OPMYIUPOBAHUS




- BBISIBIISITh IIPUUUHHO-CJIEICTBEHHBIE CBS3U u
aKTyaJIN3UpOBaTh 3alady, BBIIBUraTh TMIIOTE3Y €€ PEIICHHS,
HaXOAUTb  apryMeHThl U1 JOKa3aTelbCTBAa  CBOMX
YTBEPKICHUM, 3a1aBaTh IIApaMETPbl U KPUTEPUH PEILICHUS;

- QHAIM3MPOBATh IIOJIyYEHHBIE B XOJAE pELIEHUS 3aJayu
pe3yJIbTaThl, KPUTHYECKH OLEHUBATh MX JOCTOBEPHOCTS,
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIOBMSIX;

- YMETb IICPEHOCUTh 3HAaHUA B IIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KHU3HEEATSIbHOCTH;

- YMETb HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IPEIMETHBIX
o0JacTeii;

- BBIIBUIAaTb HOBBIC HJEH,
MOJIXO/Ibl U PELICHMUS;

- CIIOCOOHOCTh MX HCIOJIb30BaHUS B IO3HABATEIbHON U
COLIMAJIbHOW ITPAKTHUKE

npeajaratb OpHUIruHAJIbHBIC

BBIBOJIOB C HUCIOJB30BAaHUEM HAYYHBIX TIOHATUH, TEOPHHA H
3aKOHOB;

c(OPMUPOBAHHOCTh ~ YMEHHSI  BBIICISATH  CYIIECTBEHHBIC
MpPU3HAKW BHUPYCOB, KJIETOK NPOKAPUOT U  DYKApHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OpPraHW3MOB, BHUJIOB,
OMOTeoleHO30B UM 3KOCHUCTEM; OCOOEHHOCTH TPOIIECCOB
oOMeHa BEIIECTB U TMPEBPALICHUS HHEPrUM B KIETKE,
(dboTocuHTE3a, TIACTUYSCKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTUIOJIOTBOPEHUS, Pa3BUTHS U
pPa3MHOXXEHHUS, WHIUBUAYaJIbHOIO Ppa3BUTHUS  OpraHHU3Ma
(onTOreHe3a), OOpbOBI 3a CYIIECTBOBAHHME, ECTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCITOCOOIEHHOCTH OPTraHU3MOB
K cpeae oOWTaHUWs, BIMSHHUS KOMIIOHEHTOB SKOCHUCTEM,
AQHTPOIIOT€HHBIX ~ M3MEHEHMM B  DKOCHUCTEMax  CBOEH
MECTHOCTH, KPyrOBOPOTA BEIIECTB U MPEBPAIICHUE SHEPTUU B
ouocdepe;

c(OpPMUPOBAHHOCTh YMEHHUS peIIaTh OWOJIOTHYECKUE 3a/1auH,
COCTaBJISITh TEHOTHUIHMYECKHE CXEMbl CKpEUIMBaHUS IS
pa3HBIX THWIIOB HACJEIOBAaHUS MPHU3HAKOB y OPTraHH3MOB,
COCTaBIISITh CXEMbl IEpEeHOCa BEIIECTB M JOHEPruu B
9KOCHCTEeMaXx (1leny NUTaHusl, TUIIEBbIE CETH)

OK 02.
Ucnonp3oBath
COBpPEMEHHbIE
Cpe/CTBa IIOUCKA,
aHanu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJIHEHUS 32,144
npodecCHOHAIbHON
JeSITeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- cOPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKU M OOILIECTBEHHON
MPaKTUKH, OCHOBAHHOTO Ha uasnore KyJbTYD,
CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa B
MOJIUKYIBTYPHOM MHUPE;

- COBEpILEHCTBOBaHHUE S3BIKOBOM M UUTATENICKOW KYJBTYpPbI
KaK CpC€IACTBa BSaHMOHeﬁCTBHﬂ MCXKAY JIOAbMU U MO3HAHUS
MUDA;

- OCO3HAHUE IIEHHOCTU HAy4YHOH JeATEeIbHOCTH, TOTOBHOCTH
OCYUIECTBIIATh MIPOEKTHYIO u HCCJIEIOBATENBCKYIO
ACATCIIBHOCTD HHAUBHUIYAJIbHO U B I'PYIIIIC,

OBnajieHHe YHHUBEpCAIbHBIMU Y4YeOHBIMH I103HABATEIbHBIMU

C(OPMUPOBAHHOCTh ~ yYMEHHMH  KPUTHYECKH  OIICHUBATh
uHpOpMALHI0 OHOJIOTUYECKOTO COACPIKAHUS, BKIIOYAIOIIYIO
IICEBJIOHAYYHBIC ~ 3HAHMWSA W3  PA3IMYHBIX  HCTOYHHUKOB
(cpenctBa MaccoBod HMH(OpPMAIUHM, HAYYHO-TIOMYJISIPHBIC
Marepuabl);  MHTEPHPETHPOBAaTh  STHYECKHE  ACTIEKTHI
COBPEMEHHBIX HCCIEIOBaHMKA B OHOJOTMH, MEAUIUHE,
OMOTEXHOJIOTHH; pPacCMaTPUBAThH TII00ATBHBIC SKOJIOTHUECKHE
npoOJIeMBl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO MO3HIIHIO;

cOPMUPOBAHHOCTh ~ YMEHHUW  CO37aBaTh  COOCTBEHHBIC
NUCBMEHHBIE M YCTHbIE  COOOIIEHMS Ha  OCHOBE
O0MoJIOrN4ecKoil MHPOPMALMU W3 HECKOJIBKHX HCTOYHHKOB,
I'PaMOTHO HCIIOJIb30BATh MOHITUIHBIN anmapaT OHOJIOTHH




JEUCTBUSAMMU:

B) padora ¢ uHgopmanueii:

- BJIAJICTh HABBIKAMH MOTYYCHHS HHPOPMAIIUH U3 UCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBISITh IOUCK,
aHAJIM3, CHCTEMATU3allMI0 M HMHTEPIpeTanuio WHHOpMaIuu
pa3IMYHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

- CO3/1aBaTb TEKCThl B PA3NMYHBIX (opmarax C y4eToM
Ha3Ha4YeHWs] MHQOpPMAIMK M LIEJeBOM ayAUTOpUU, BbIOHUpas
ONTUMATBHYIO POPMY MIPEICTABICHUS U BU3YaIH3aIUH;

- OLICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh MH(pOpMaLuu, ee
COOTBETCTBUE MPABOBLIM U MOPATHHO-ITHUYECKUM HOPMaM;

- HCIIOJIb30BaTh cpeacTtBa  MH(OPMALIMOHHBIX u
KOMMYHHKAITIOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHMKaTHUBHBIX M  OpraHM3allMOHHBIX  3aJad ¢
co0u0IcHEM TpeOoBaHUI PTrOHOMUKH, TEXHHUKU
0€30MacHOCTH, TUTHEHBI, pPecypcocOepexeHus, MPaBOBBIX M
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJIeTh HAaBbIKAMU PACIIO3HABAHUA U 3aIUTH HH(POpMaLUH,
nHGOPMaIIMOHHON 0€30MaCHOCTH JJMYHOCTH

OK 04. 3ddexTruBHO

B3aHMMOJCHCTBOBATh
u pabortarthb B
KOJIJICKTHUBE Hu
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEEITIEHUIO;

-OBJIaJICHUE HaBbIKAMH y4e0HO-UCCIIeI0BATENLCKOM,
MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;

OBiageHue  yHUBEPCAJIbHBIMH  KOMMYHHUKATHUBHBIMH
AeMCTBUSAMMU:

0) coBMeCTHas1 AeSITeJIbHOCTb!

- NOHMMATh W HCIOJIb30BATh IPEMMYILECTBA KOMAHJIHOM H
WHAUBUAYaIbHON paboThI;

- IMPUHUMATDb neian COBMECTHOM ACATCIIbHOCTH,
OpraHM30BBIBATb U KOOPIMHUPOBATH JCHCTBHA IO €€
JOCTH)KCHMIO: COCTaBJIATh IUIAH JEWCTBUM, pacHpenciarh

pOJIM C y4eTOM MHEHHMH YYaCTHHUKOB OOCYKAaTh PE3yJbTaThl
COBMECTHOH paboThI;
- KOODJIMHHMPOBATh W BBINOJHATH PabOTy B  YCIOBHSIX

HpI/IO6peTeHI/Ie OIlbITa IIPHUMCHCHUA OCHOBHBIX MCTOI0B
HAay4HOT'O IIO3HAaHUs, HCIIOJIb3yCMbIX B OHOJIOrUH:
Ha6J'II-OI[eHI/IH U OIIHhCaHusl JKHBBIX CHCTCM, IIPpOHOCCCOB U

SIBJIGHUH; OpraHu3allid M IpOBEIEHUs OUOJOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBIKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXIY  MCCIEeNyEMbIMU BEIMYMHAMU,

OOBSICHEHHS MOJIYYEHHBIX PE3yJNbTaTOB M (POPMYITUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHWEM HAYYHBIX IOHSATUNA, TEOPUM M
3aKOHOB




peabHOrO, BUPTYaJIbHOTO 51 KOMOHWHUPOBAaHHOTO
B3aMOJCHCTBUS;

- OCYHICCTBJIATH MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUC B

pPa3IMYHBIX  CUTYyalHUsX, MPOSIBJIATH  TBOPYECTBO u
BOOOpakeHue, ObITh MHUITMATUBHBIM

OBjaaaenue YHUBEPCAJIbHBIMH peryasiTUBHbIMM
JeHCTBUSIMU:

') IPUHSATHE Ce0H U APYTrUX JIOei:

- NPUHUMATh MOTHMBBI U apryMEHTBl APYIUX JIIOACH IpU
aHaJIM3€e PE3yJIbTAaTOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIO/EH Ha OIIUOKH;

- pa3BUBATh CIIOCOOHOCTH MOHMMATh MHUP C MO3ULIUU APYTrOro
YeJI0BeKa

OK 07.
CopeiicTBOBATH
COXPaHEHHUIO
OKpYXKarollein
cpenbl,
pecypcocOepexeHn
10, IPUMEHSATH
3HaHUA 00
M3MEHEHUU KJIUMara,
TIPUHITATIBI
OepEeKITUBOTO
MIPOU3BO/ICTBA,

3¢ peKTUBHO
JICCTBOBATH B
Ype3BbIUAHBIX
CUTYaIUAX

B 00.1acTH 3K010rH4€CKOr0 BOCIIUTAHUSA

- c(OPMUPOBAHHOCTH IKOJIOTUICCKOU KYJIbTYpPhl, TOHUMaHUE
BIUSHUS  COLMAIbHO-DKOHOMHUYECKMX  MPOLECCOB  Ha
COCTOSIHME MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
r100aIbHOTO XapaKTepa AKOJIOTHISCKUX TPOOIIeM;

- IJJAHUPOBAHUE U OCYILIECTBIICHUE JACUCTBUN B OKpPYXKarolen
cpelle Ha OCHOBE 3HaHUA IeJied YCTOWYMBOTO pPa3BUTHS
4eJI0BEUECTBA;
AKTUBHOE  HENpUsTHE
OKpYXaroIleH Cpeae;

- YMEHHUE MPOTHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTUYECKUE
MOCJICJICTBUS TIPEANPUHUMAEMBIX JEHCTBUMN, MPEJOTBPAIIATH
ux;

JNICUCTBUMA,  TMPUHOCSIIIMX  BpEL

- paciimpeHuc OIIbITa JACATCIIBHOCTHU 3KOJOTrHYeCKOM
HaIIPaBJICHHOCTH;
- OBJIaACHHUC HaBBIKaMH y‘-IC6HO-I/ICCHCI[OB&TGHLCKO?I,

MPOEKTHOM M COLIMATILHON AEATEeIbHOCTH

Cc(OPMHPOBAHHOCTb YMEHUSI IPUMEHSATh [10JIy4YE€HHbIE 3HAHUS
Ui OOBSICHEHUST OMOJIOTMYECKHX MPOIECCOB M SIBICHUH, IS
IPUHATHSA IPAKTUYECKUX PELICHUM B ITOBCEIHEBHOM JKHU3HU C
Henpro  obecriedyeHuss O€30MaCHOCTU  CBOETO  37I0pPOBbsl U
3/I0pOBbsSI  OKPYXKAIOLIUX JIIO/IeH, COOJIOAEHUS 370pOBOrO
o0pasa >KM3HH, HOPM I'PaMOTHOTO TOBEACHUS B OKPY’KaIOIIEeH
IIPUPOTHOM cpene; IIOHVMAHHE HE00X0IUMOCTH
UCIIOJIb30BAaHUSl JJOCTUKEHUM COBPEMEHHOM OMOJOIMH MU
OMOTEXHOJIOTUH TS pallMOHAILHOIO IPUPOAOIOIb30BAHUS




B nensx moarotroBku oOydarommxcs K Oyaymied mpogecCHOHaIbHON NeATeNbHOCTH IPH
u3y4eHuu yueOHoro npeameta «buonorusy 3akiaapiBaeTcst ocHoBa it popmupoBanus [1K B pamkax
peanmuzanuu OOIT CIIO mo cnenmansHOoCcTH. CHEIMATUCT MO KOMIBIOTEPHBIM cucTeMaM (0a30Boit
MOJTOTOBKH) JIOJKEH 00J1a1aTh MpodeCcCHOHAIbHBIMU KOMIIETEHLUSAMHU, COOTBETCTBYIOUIMMH BHUIaM
JESATEIIBHOCTH:

npoeKmuposanue Yu@ppoeuix cucmem

IIK 1.1. AHanu3upoBaTh TpeOOBaHUS TEXHHUUYECKOTO 3aJaHHs Ha MPOEKTHPOBAHUE IHU(PPOBBIX
CHUCTEM.

IIK 1.2. Pa3pabarbiBaTh CXE€MbI 3JEKTPOHHBIX YCTPOICTB Ha OCHOBE MHTETPAIBHBIX CXEM
pa3HoM cTeNeHN UHTErPallii B COOTBETCTBUH C TEXHUYECKUM 3aJJaHHEM.

IIK 1.3. OdopMIATh TEXHUUECKYIO JOKYMEHTALMIO Ha TPOEKTHUPYEMbIE YCTPONUCTBA.

[1K 1.4. BpInonHATh NPOTOTUNUPOBAHUE LU(GPOBBIX CHUCTEM, B TOM YHUCIE - C IPUMEHEHUEM
BUPTYaJbHBIX CPEACTB.

NPOEKMUposaHue ynpasiaouux npoepamm KOMNbIOMepPHbIX CUCTNEM U KOMNLEKCO8

IIK 2.1. IlpoektupoBaTh, pa3pabaThiBaTh M OTJIAXHBATH NPOTPAaMMHBIA KO MOJIYJeH
YOPaBISIOUIUX TPOTPAMM.

[1K 2.2. Bnasets MeTO1laMi KOMaHIHOW pa3pabOTKU MPOrpaMMHBIX TPOAYKTOB.

[1K 2.3. BeINOAHATE MHTErPALMIO MOIYJIEN B YIIPABISAIONIIYIO IPOTPAMMY.

I1K 2.4. TectupoBaTh U BepU(DUIIUPOBATH BHITYCKH YIPABIISAIOIIUX IPOrPaMM.

[1IK 2.5. BBIONHATh YCTAaHOBKY M OOHOBJICHHE BEPCHUU YMPABIAIONIMX MPOrpaMMm (C y4eToM
MUTPALUU - TPU HEOOXOIUMOCTH).

mexHu4eckoe o0CIyHCUBAHUE U PEMOHN KOMNLIOMEPHBIX CUCTNEM U KOMNILEKCO8

I[IK 3.1. IlpoBoauTh KOHTpPOJIb NAPaMETPOB, [HWAarHOCTUKY M  BOCCTAHOBJICHHE
PaboTOCIIOCOOHOCTH ITU(MPOBBIX YCTPONUCTB KOMITBIOTEPHBIX CUCTEM U KOMIIJIEKCOB.

IIK 3.2. IIpoBepsTh pabOTOCIOCOOHOCTD, BBIMONHATH OOHAPYXKEHHWE U YCTPAHATH AE(EKTHI
MIPOrPaMMHOT0 KOJ1a YIIPABJISIONINX IPOrpaMM KOMIIBIOTEPHBIX CUCTEM M KOMILJIEKCOB.

2. CTPYKTYPA Y COAEPX KAHUE OBIIEOBPA3OBATEJBHOM JUCIATLIMHBI
2.1. O0beM TUCHMILIMHBI M BH/AbI Y4e0HO#l padoThI

Buna yueOHoi padoThl O0nbem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JUCHUTIIHHBI 61
B T.4.
OcHoBHOe conepxaHue 59
B T. 4..
TEOpETUIECKOoe 00yueHue 23

B T.4. IPO(HeCCHOHAILHO-OPUEHTUPOBAHHOE CO/ICPIKAaHUE 2
MPaKTUYECKUE 3aHSITUS 36

B T.4. IpO()eCCUOHATIbHO-OPUEHTUPOBAHHOE COJIEPIKAHNE 8
IIpomexyTounas aTrecTanms (3a4er) 2




2.2. TemaTn4yecKuii IJIaH U coJiePKaAHUE TUCHUILINHBI

HanmenoBanme | Conaep:xxaHue y4eOHOro Marepuasa (OCHOBHOE H PO ecCHOHAIBLHO-OPMEHTHPOBAaHHOE), Ja0opaTopHbie 1 | O0bem |@opmupyeMble
pa3esioB U TeM NPaKTHYeCKUe 3aHATHS, IPUKJIATHON MOAYJ/Ib (IPH HAJIMYMH) YacoB | KOMIETEHIHHU
1 2 3 4

Pa3zpnen 1. KineTka — cTpyKTYpPHO-(DYHKIIMOHAJIbHAS €IMHULA KUBOT'Q 14
Tema 1.1. OcCHOBHOe co/iep:KaHue 1 OK2
buoaorus kak TeopeTnueckoe o0yueHune: 1
Hayka. Odmas | Copemennbie 0Tpacu GHONOrHIECKHX 3HAHMI. CBsA3b GHOTOTHE C APYTHMH HayKaMi: GHOXHMHS, GHO(H3HKa,
XapaKTePUCTHR | Gyonunka, renoreorpadus u ap. Pors u Mecto Ouonoruu B GopMUpPOBaHHH COBPEMEHHOM HAYYHOU KapTHHBI MHUpA.
4 KU3HH YpoBHU opraHu3aIy KuBoi marepun. OO0IIast XapaKTepUCTHKA )KU3HHU, CBONCTBA JKUBBIX CUCTEM. XUMHUUYECKUN

COCTaB KJIETOK
Tema 1.2. OcCHOBHOe co/iep:KaHue 5 OK-1
CTpyKTYypHO- TeopeTnueckoe o0yueHue: 1 OK -2
¢ynkumonanbn | Knerounas teopust (T. LlIsann, M. Illneiinen, P. Bupxo). OCHOBHBIC MTOJIOKEHUS COBPEMEHHOM KJIETOYHON OK -4
asi OpraHusanus | reopuu. TUIIBI KIETOUYHON OpraHU3aluu: IPOKAPUOTUYECKUI U 3yKapHOTHUYECKU. OJHOKJIETOUHBIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOE€HHE MPOKAPUOTUUYECKON KIETKH. CTPOEHUE 3YKAPUOTHUYECKON KIIETKH.

Heknerounsie hopmbl sxu3HH (BUPYCHI, OakTeprohari)

IIpakTnyeckne 3aHATHSA: 4

Bupychsie u 6akTepuanbabie 3a001eBanusi. OOIMe MPUHIUITBI UCTIOIB30BAHUS JIEKAPCTBEHHBIX BEIIECTB.

Oco0eHHOCTH TPUMEHEHUS aHTUOUOTHKOB. [IpeacTaBnenue yCTHRIX COOOIIEHHH ¢ MTpe3eHTaIUEeH,

[IOJIFOTOBJICHHBIX 110 NEPEYHI0 HCTOUHUKOB, PEKOMEHIOBAHHBIX ITpenoaBaTesieM
Tema 1.3. OcCHOBHOe co/Iep:KaHue 4 OK -1
CTpyKTYypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢ynkuuonaabH | XpomocomHas teopusi T. Moprana. CTpoeHne XxpoMocoM. XpOMOCOMHBIN HAOOpP KJIETOK, FTOMOJIOTHYHBIC
ble (PAKTOPBI HErOMOJIOTUYHBIE XPOMOCOMBI, TAIIOUTHBIN U TUTLTONAHBINA Habop. HyxnewmHossie kucnotsr: JJHK, PHK
HACJIEICTBEHHOC | HaXOXJ/IEHUE B KIIETKE, UX CTpOCHUE U (PyHKIIMH. MaTpryHbIe MPOLIECCHl B KJIETKE: PEIUIMKAlUs, OMOCHHTE3
TH Oenka, perapanus. [ eHeTHUeCKui KO M €T0 CBOMCTBA

IpakTHYeCKHE 3aHATHS: 2

Pemenue 3aau Ha onpeeneHye nocaea0BaTeIbHOCTH HyKIE€OTHI0B, aMUHOKHCIIOT B HOPME U B ClIy4dae

M3MEHEHMS ITOCIEA0BATENbHOCTH HYKIeoTua0B JIHK
Tema 1.4. OCHOBHOe co/Iep:KaHue 2 OK-2
O0Omen Bemects | TeopeTuueckoe o0yueHue: 2

U TIpeBpaIieHne

ITousTe MeTaboIU3M. ACCI/IMI/IHSILII/IH U JUCCUMMAIIALIMA — ABC CTOPOHEI MeTaboau3ma. Turbel oOMeHa BCIICCTB.




JHEepPruu B aBTOTPOGHBIN U reTepoTpOoQHBIH, a3poOHBIN 1 aHa’poOHBIN. [InacTnyeckuii oOMeH. POTOCHHTE3. XEMOCHUHTE3
KJIETKe
Tema 1.5. OCHOBHOe coJiep:KaHue 2 OK-2
Ku3HeHHbIH IIpakTnyeckne 3aHATHS: 2 OK -4
IHUKJI KJIETKH. Kiterounslii UKL, €ro nepuoasl. MUTO3, €ro CTaiuy U MPOUCXOAAIINE MPoLECCHl. bruomornueckoe 3HaueHNE
Muto3. Meiio3 muTo3a. Melio3 u ero craguu. IloBenenne xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii cMbIci Melios3a
Pa3zpnen 2. CtpoeHue u pyHKUHMH OPraHu3mMa 15
Tema 2.1. OcCHOBHOe co/Iep:KaHue 1 OK-2
Crtpoenue Teopernueckoe o0yueHue: 1 OK -4
OpraHusma MHOrokneTo4HbIe OpraHu3Mbl. B3auMoCBsa3b OpraHoB U CUCTEMBI OPIAaHOB B MHOTOKJIETOYHOM OPTaHU3ME.

['oMeocTa3 opranusma U ero nojAepKaHue B IPOLECCE KU3HEAEATENbHOCTH

HNrorosoe 3ansiTue 3a 1 cemectp 2
Tema 2.2. OcCHOBHOe coJiep:KaHue 1 OK-2
DopMbI TeopeTnueckoe o0yueHue: |
Pa3MHOKeHUA ®opMbl pa3MHOKEHUS1 OpraHu3MoB. becronoe 1 nonoBoe pazMHOkeHHE. Bubl 6ecronoro pa3sMHOKEHUS.
OpPraHu3MoB ITonoBoe pazmHoxeHue. ['ameTorenes y xuBOTHbBIX. CriepmaTorenes u ooreHe3. CTpOEHHUE MONIOBBIX KIETOK.

OmI010TBOpeHNE
Tema 2.3. OcHOBHOe co/Iep:KaHue 2 OK -2
Omnrorenes Teoperuyeckoe o0yueHue: 2 OK-4
pacTeHuu, WunuBuayanbHOe pa3BUTHE OPraHU3MOB. DMOpuoreHes u ero craauu. IloctamOpuonanbublil nepuoa. Craauu
*KMBOTHBIX U NOCTAMOPHOHAIILHOTO Pa3BUTHUSA Y )KMBOTHBIX U uesioBeka. [Ipsimoe u Henpsimoe pa3Butue. bruonornyeckoe
1€JI0BECKA cTapeHue u cMepTh. OHTOT€HE3 pacTeHUM
Tema 2.4. OCHOBHOe co/Iep;KaHue 2 OK-2
3axonomepHocT | Teopernueckoe o0yueHue: 2 OK-4
U HacsieoBaHusl | OCHOBHBIC NMOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa30BaHus rameT. 3akoHbl . Mennenst (MOHOruOpHuIHOE U

noJuruOpuiHoe cKkpeuBanue). Bzaumoaeiictsue reHos
Tema 2.5. OcHOBHOe coJep:KaHue 3 OK-1
CuenJieHHoe Teoperuyeckoe o0yueHue: 2 OK-2
HacJiel0BaHHue 3akonbl T. Moprana. CuernieHHOe Haclel0BaHNE T€HOB, HapyllleHue cuemieHus. HacnenoBanue nprus3HaKos,
NPU3HAKOB CIEIUICHHBIX C MOJIOM

IIpakTHYecKHe 3aHATHSA: 1

Pemenue 3a1a4 Ha onpezesieHue BEPOATHOCTU BOZHUKHOBEHUS HACIEACTBEHHBIX IPU3HAKOB IIPU CLEIUIEHHOM

HacJIEJOBAaHUM, COCTABJIEHUE T€HOTUIINYECKUX CXEM CKpELIMBaHUS
Tema 2.6. OcHoBHOe coJep:kaHue 4 OK-1




3akonomepHoct | Teopernueckoe o0yueHue: 2 OK-2
]| N3MeHUYHMBOCTH MTPU3HAKOB. BUJIbl N3MEHYNMBOCTH: HACIEICTBEHHAA U HEHACIIEACTBEHHAsA. 3aKOH OK -4
H3MEHYHBOCTH TOMOJIOTMUECKUX PA0B B HacieAcTBeHHON usmeHunBocty (H.W. BaBunos). Myranmonsas teopus

W3MEHYMBOCTH. Buabl MyTaiuii 1 npuunHbl MX BO3HUKHOBeHUs. Kapuortumn yenoseka. Hacnencrsennsie

3a00JIeBaHUs YelIOBEKA. | €HHbIE U XPOMOCOMHBIE O0JIC3HH YeioBeKa. boie3Hu ¢ HACIeICTBEHHOM

MIPEAPACIIONOKEHHOCTIO. 3HAUEHNE MEIUIIMHCKON T€HETUKHU B ITPEAOTBPALICHUY U JICUEHUH T€HETUYECKUX

3a00JI€BaHU YeIOBEKa

IIpakTHyeckne 3aHATHS: 2

Pemenue 3amau Ha onpeereHUe TUIA MYTAIMK MPU TIepeade HACIeACTBEHHBIX MTPU3HAKOB, COCTABIICHUE

TEHOTUIMYECKUX CXEM CKPEILIMBAHUS
Paszgea 3. Teopus 3BoJronumn 6
Tema 3.1. OcCHOBHOe coJep:KaHue 2 OK-2
HUctopus TeopeTnueckoe o0yueHue: 2 OK -4
IBOJIIOIUOHHOTO | [TepBrie sBomtononHble KoHuenmu (XK.b. Jlamapk, X.JI. Broddon). DBomonnonnas teopus Y. JlapBuna.
yueHusl. CuHTeTHuecKasi TEOpUs SBOJIIOLNUH U €€ OCHOBHBIE MOJOKEHHUS.
MHKPO3BOJIIOIIH MI/IKpOBBOJIIOI_II/ISI. HOHyJIHLII/ISI KaK 3JIeMEHTapHas1 CIMHUIIA DBOJIIOLIHH. I'eneTnueckye OCHOBEI SBOIIOIHU.
s DOnemeHTapHbIe (DaKTOPHI IBOMIOLKHU. EcTecTBeHHBIN 0TOOp — HANPABIISIIOMINNA (HaKTOP SBOIIOIHIH.

BunooOpa3oBanne Kak pe3yabTaT MUKPOIBOJIOIUU
Tema 3.2. OcCHOBHOe co/Iep:KaHue 2 OK -2
Maxkpossoiroun | Teopernueckoe o0yueHue: 2 OK-4
sl MakpoaBomrorusi. DopMbl 1 OCHOBHBIE HampaBieHus MmakpodBoitonuu (A.H. CeseprioB). [Iytu noctuxeHust
BosnukHoBeHHne | Guonornueckoro nporpecca. Coxpanenue 6ruopasHoodpasus Ha 3emie.
U pa3BuTHE ['unoressl ¥ TeOpUKM BO3HUKHOBEHMS kM3HU Ha 3emiie. [losiBeHne nepBbiX KJIETOK U uX 3BoJonus. [IpokapuoTsl
JKU3HH Ha 3eMJIe | 1 5yKaprOoThl. [IpOMCXOkKIEHNE MHOTOKIETOYHLIX OPraHu3MOB. BO3HHKHOBEHNE OCHOBHBIX LIAPCTB DYKAPHOT
Tema 3.3. OcCHOBHOe coJep:KaHue 2 OK-2
IIpoucxoxnenue | Teopernueckoe ooyueHune: 2 OK -4
yeJl0BeKa — AHTponoJyiorust — HayKa o yenoBeke. CucTeMaTH4eCKOe MOJ0KeHne yenoBeka. CX0ACTBO U OTJIMYHUS YEIOBEKa C
aHTpONOreHe3 JKUBOTHBIMU. OCHOBHBIE CTaJIUN AHTPOIIOI'€HE3a. DBOJIIOLMS COBPEMEHHOIO YEI0BEKA.

UenoBedeckre pachl U MX €MHCTBO. BpeMst 1 yTH pacceneHus dyenoBeka o mianete. [Iprucnoco0ieHHOCTh

YeJIOBEKa K Pa3HbIM YCIOBHSIM CPEJIbI
Pa3znen 4. Dxosorust 16
Tema 4.1. OcCHOBHOe co/iep:KaHue 2 OK-1
Jxosornyeckue | Teopernueckoe oGyueHue: 2 OK-2
(daxTopsI n Cpenpl oOuTaHusi OPraHu3MOB: BOJIHAS, HA3EMHO-BO3IyIIIHAsL, TOYBEHHAs, BHYTPHOPTaHU3MeHHas1. DU3UKO- OK -7

Cpeabl )KU3HU

XUMHYECKHE 0COOEHHOCTH cpeji 00MTaHus opraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HH B Pa3HBIX




cpenax. [Monstue skonormueckoro dakropa. Knaccudukarms sxonorndeckux akropos. [IpaBuno muanmyma
10. JIn6uxa. 3akon TonepantHoctH B. [llendopna

Tema 4.2. OCHOBHOe coJiep:KaHue OK-1
Honyasiuus, TeopeTnueckoe o0yueHue: OK-2
coo0uecTBa, DKoJoru4eckasi XapakTepucTUKa BUa U MOMYJISLUHN. DKOJOrn4YecKasl HUIla BUAa. DKOJIOTUYECKHUE OK -7
IKOCHCTEMBI XapakTepucTHkH nomynsauuu. CoolmiecTBa 1 s5KocucTeMbl. brorieHo3 u ero cTpykrypa. CBs3u MEXIy

opranuzMamu B 0uorieHo3e. CTpyKTYpHbIE KOMIOHEHTHI 9KOCHCTEMBI: IPOAYIICHTHI, KOHCYMEHTBI, PEAYIEHTHI.

KpyroBoport BelecTB ¥ MOTOK SHEPTUH B 3KocHucTeMe. Tpoduueckue ypoBHH

IIpakTHyecKue 3aHATHA:

Tpoduueckue nenu u cetu. OCHOBHBIE OKA3aTENIN SKOCUCTEMBI. buomacca 1 mpoayKius. DKOJI0rHYecKue

OUpaMUJIBI YKcel, 0MoMacChl B SHEpTuu. [IpaBuito mupaMuapl SHEPTUH.

Penienne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 33/1aHUI 110 MIEPEHOCY BEILECTBA U SHEPTUH B IKOCHCTEMAX C

coCTaBJIeHHE TPOMOUUECKHX LETei U mHupamMul OMOMacChl U SHEPTUHU
Tema 4.3. OcCHOBHOe coJiep:KaHue OK-1
buocdepa - TeopeTnueckoe o0yueHue: OK-2
riodajbHas Brochepa — sxuBast o6omouka 3emin. Pazsurre npejacrasienuii o 6uocdepe B Tpyaax B.U. BepHasckoro. OK -7
akoJoruyeckasi | O6nactu 6uochepsl U ee KOMIOHEHTHI. JKBOe BeliecTBo 6uocepsl ¥ ero PyHKIUU.
cucremMa 3aKOHOMEPHOCTH CcyliecTBOBaHMs Orocdeprl. OcobeHHocTr dnocheps! Kak rI00aIbHON IKOCUCTEMBI.

JuHamuveckoe paBHOBecHe B Orocdepe. KpyroBopoTsl BEIIECTB 1 OHOT€OXUMHYUECKUE IIUKIIBL. [ 100aIbHbIC

HKOJIOTHUECKHUE MPOOJIEMbI COBPEMEHHOCTH
Tema 4.4. OcCHOBHOe co/iep:KaHue OK-1
Bausinue TeopeTnueckoe odyueHue: OK-2
AHTPOMOTEeHHBIX | AHTPONOI'CHHbIE BO3JACUCTBUS Ha Ouochepy. 3arps3HeHus KaK BUJI aHTPOIIOTEHHOT'O BO3/ICHCTBHUS. OK -4
(hakTopos Ha AHTpOIIOreHHBIE BO3AeHCTBHs Ha atMocdepy. Bosaeiictus Ha rugpocdepy. BosnelicTBus Ha urochepy. OK -7
ouocdepy AHTPONIOTeHHBIC BO3JCHCTBHS Ha OMOTHYECKUE COOOIIECTBa. YTIIyOIICHHO U3y4Yar0TCsl OTXO/IbI, CBSI3aHHBIC C K 1.1-1.4,

omnpezeseHHON mpodeccueit/cnealbHOCTbIO 2.1-2.5, 3.1-

IIpakTHYecKHe 3aHATHSA: 3.2

[Tpaktuyeckoe 3ansaTue «OTXO0JbI TPOU3BOJICTBAY

*B ToM uHciie npodeccHOHAILHO-OPHEHTHPOBAHHOE CO/IeP:KaHHEe MPAKTHYECKOr0 3aHATHS

[TpakTryeckoe 3ansaTue «OTXO0/AbI MPOM3BOACTBAY. Ha ocHOBE (eniepanibHOro Ki1acCu(pUKaIMOHHOTO KaTajora

OTXOJIOB OTIPENIENATh KJIacC OMACHOCTH OTXOJIOB; arperaTHoe COCTOSIHUE U (PU3NIECKYI0 (OPMY OTXOJOB,

oOpa3yrolmxcst Ha paboyeM MecTe / Ha Tanax Mpou3BO/ICTBA, CBSA3aHHBIE C ONPE/IEICHHOMN CIIeUalbHOCThIO

(09.02.01 «KomnbrOTEpHbIE CUCTEMBI U KOMILIEKCHI )
Tema 4.5. OcHOBHOe co/iep:KaHue OK -2
Bausinue Teoperuueckoe o0yueHue: OK -4




COLMAJIBHO- 3710poBbE U €ro cocTaBisromue. OakTopsl, NOJOKUTENBHO U OTPULIATENBHO BIMSIONIME HA OPIraHU3M UE€JIOBEKa. 2 OK -7
koJiornyeckux | [IpobmeMa TeXHOTEHHBIX BO3JICHCTBUI Ha 3/I0POBhE UEIOBEKa (JIEKTPOMArHUTHBIC TOJIs, OBITOBAST XUMUS, K 1.1-1.4,
(paxTopoB Ha U30BITOYHBIE IITYMBI, paranus 1 T.11.). AJanTanus opraHiu3Ma yeioBeka K (pakropam OKpy»Karomei cpebl. 2.1-2.5, 3.1-
310pOBbE [Tpunumne! popmMupoBaHus 310poBhecOeperaromiero nopeaeHus. Ousndeckasi aKTUBHOCTD U 37I0POBbE. 3.2
YyeJioBeKa broxumuueckne acueKThl paliOHAIbHOIO TUTaHUS
IIpakTryeckne 3aHATHS: 2
«YMCcTBEeHHas1 pab0OTOCIIOCOOHOCTEY
OBnajieHre METOJaMU OIpeIeIeHHsI T0OKa3aTeeil yMCTBEHHOM paboTOCIOCOOHOCTH, OOBSICHEHHE MTOTyYEeHHBIX
pe3yabTaToB u HOPMYITUPOBAHKUE BBIBOAOB (MMMCHMEHHO) C MCIIOJIb30BAaHHEM HAYYHBIX TOHSATHIA, TEOPUN
3aKOHOB
*B Tom uuciie npogeccHOHATbHO-OPMEHTHPOBAHHOE COJIepsKAHME 2
B kauecTBe TpUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTD UCTIOIB30BATh YCIOBUS OCYLIECTBICHHUS
pohecCHOHAILHOM NesITeNIbHOCTH: IIIYM, TeMIepaTypa, pu3ndeckas Harpy3Ka u T.1.
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEP:KaHue (ColepKaHue MPUKJIATHOTO MOIYJISA)
Paspnen S. buoJiorusi B :Ku3Hu 8 OK-1
Tema 5.1. OcHoBHoOe coaep:kaHue 4 OK-2
Buorexnosornu B Teopernueckoe coaepKaHue: 2 OK -4
JKHU3HH KaXK/10T0 buortexHonorus kak Hayka ¥ mpou3BoJACTBO. OCHOBHbBIE HANPABICHHUS COBPEMEHHON OMOTEXHOJIOTHUH. 2 K 1.1-1.4,
MeTtoasl 6noTexHogorun. OOBEKTH OMOTEXHOJOTHH. ITHKA OMOTEXHOIOTHYECKUX U T€HETHYECKHUX 2.1-2.5, 3.1-
skcnepuMeHToB. [IpaBuiia moucka u aHamm3a OMOIKOIOTUIECKON HHDOPMAIIH U3 PA3ITUIHBIX HCTOUHUKOB 3.2
(mayuHasi 1 yueOHO-HAyUYHAs JIUTEPATYpa, CPEJCTBA MaccoBOi nH(opmalmu, ceTh MIHTepHET U Apyrue)
I[IpakTHyeckue 3aHATHSA: 2
Keiicel Ha aHanu3 HHPOPMAIIUHN O HAYYHBIX TOCTHXKEHUSX B 00JIACTH T€HETUYECKUX TEXHOJIOTUM, KICTOYHON 2
WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH. 3anuTa Kelica: MpeCcTaBICHUE Pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUICHHE C IPE3CHTAIMEH)
B Tom unciie npogeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOT0 3aHATHSA 2
Tema 5.2. OcHOBHOE coJiepKaHue 4
BuortexHnosiorun u I[IpakTuyeckue 3aHATHSA: 4
TeXHUYECKHe Pa3Butne OMOTEXHOIOTHI ¢ TPUMEHEHHEM TEXHHUYECKUX CHCTeM (OMOMHXeHepus, OnonHpopmaTuka, 2
CUCTEMBI OMOHUWKA) ¥ UX PUMEHEHHUE B )KU3HH YEJIOBEKa, MOUCK U aHAIN3 HHPOPMAIUHN U3 PAa3TUYHBIX HCTOUHUKOB
(HaydHas v yueOHO-Hay4YHasl TUTEpPaTypa, CPeICTBA MacCOBOI nH(popManmu, ceTb IHTepHET U npyTHe)
Kelicpl Ha aHanu3 nHGOpPMALIUU O PA3BUTUN OMOTEXHOJIOTUH C TPUMEHEHHEM TEXHHUUECKUX CUCTEM (I10
rpynmnam)
3ammura keiica: [IpencraBienne pe3yabTaTOB pelIeHUs KEHCOB (BBICTYIUICHHUE C MPE3CHTAIINECH ) 2
IpomexyTouHas 3a4er 2




aTrrecrauud 1o
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3. YCJIOBHUS PEAJIM3ALIMU TPOTPAMMBI OBIIIEOBPA3OBATEJLHON JUCHUILINH

3.1. /s peajM3anuy NPpOrpaMMsbl AUCHHUILIMHBI JOJKHBI OBITH IIPEyCMOTPEHbI CJeayoIne
crenuaJbHble OMelleHUs:

Kabuner «buonorum», ocHameHHbIi 000pynoBaHreM: MeOelb, 10cKa, Mell, HarlIsaHbIe Tocoous
(KOMILIEKTHI Y4eOHBIX TaOJIHII, IaKATOB), TEXHUYECKUMU CPEACTBAMH 00YUYCHHUS:

3.2. UndopmanuoHHOe o0ecreyeHre peaau3aluu NporpaMmbl
OcHoBHas1 TuTEpaTypa:

1 Tlaceunux B.B. buomorus:.10 knacc: yueOHuK: 0a30BbIi ypoBeHB/; o pea. B.B.
ITaceunuka.- M.: IIpocBewmenue, 2021-223 c.

2 Tlaceunuk B.B. buonorus:.11 knacc: yueOHuk: 6a30BbIi ypoBeHb/; 1o pea. B.B.
ITaceunuka.- M.: IIpocBewmenue, 2021-272 c.

JlonoJiHuTeIbHAS JIUTepaTypa:
1. OOuras 6uonorust 1 MUKpOOHOJIOTHS [DNEeKTpOoHHBIN pecypc]: yueOHoe mocodue/ A.FO. IIpocexoB
[1 op.].— DnexTpoH. TekctoBble nanubie.— CankT-IleTepOypr: [Ipocnexkt Hayku, 2019.— 320 c.
— Pexxum poctyna: http://www.iprbookshop.ru/35796.html.— 3BC «IPRbooks»
2. Speirun B.H. buonorus: yueOnuk u npaktukym ans CIIO non penaxnueit .B.H. Speiruna -2-e
u3a. M.: FOpaiit, 2019-378 c. https://urait.ru/
HNHTepHeT-pecypcebl:
www. sbio. info (Bcst Guonorus. CoBpemeHHas OMOJI0THS, CTaThH, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (EquHoe okHO moctyma K oOpa3oBaTenbHBIM pecypcam MHTepHeTa 1mo
OMOJIOTHH).
www.schoolcity.by (bronorus B Borpocax u 0TBETax).

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA30OBATEJIBHOM
JUCHUIIVIMHBI

KoHTpoib M OHEHKAa pe3ylbTaTOB OCBOSHHS  0OmEe00pa3oBaTEIbHON  JAHUCIUILTAHBI
pacKpBIBAIOTCA 4epe3 MUCLHUIUIMHAPHBIE pe3yJbTaThl, HAIlpaBlieHHbIE Ha (OPMHUPOBAHUE OOIIUX U
npodecCHOHATBHBIX KOMIIETEHLIUI 10 pa3/iesiaM U TeMaM COep KaHUs yueOHOro MaTepuara.

Oo0mas Pasznen/Tema Tun oneHOYHBIX MEPONPUATHH
KOMIIETEeHIIUs

Pa3nea 1. Knerka — Konrponsnas padora
CTPYKTYPHO- «MonexynspHbIii ypOBEHb
(pYHKIMOHAJIbHAS eIMHUIIA OpraHu3aIuH KUBOTO»
JKHBOT0O

OK 02 buonorus xak Hayka. O6mias 3anongHeHne TaOJIUIIBI C OTIMCAHHEM
XapaKTepUCTHUKA KU3HU METOZ0B MUKPOCKOIIMPOBAHUS C UX

JIOCTOMHCTBaMH M HEJIOCTATKAMH.
3anonHeHue Tabauisl «BKiaa y4eHbIX
B pa3BUTHE OMOJIOTHUM»

3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJICTBA U Pa3JINYUii )KUBOTO U HE

JKUBOTO
OK 01 CrpykTrypHO-pyHKUMOHaNbHAs |OueHnBaeMas JUCKYCCHS MO0 BOIPOCaM
OK 02 OpraHu3aIus KJIETOK JIEKIINHU
OK 04 Pa3paboTka MEHTaJIbHOM KapThl 110




KJIacCU(UKALUU KJIETOK U UX CTPOEHUIO
Ha IPO- U YKapUOTHYECKUX U 10
LapcTBaM B MUHU IpynImax
Brinonnenue u 3amura 1a60paToOpHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIETOUHbIE
BKJIFOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOILJIACTHI)»
[IpakTnueckoe 3ansarue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH C TIPEe3eHTAIUEH,
IIOArOTOBJIEHHBIX 110 NIEPEYHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX
IpenojaBaTesieM

OK 01
OK 02

CTpyKTypHO-(pYHKINOHATIbHbIE
(bakTOpbl HACIEICTBEHHOCTH

@poHTaIBHBIN OIIPOC

Pa3pabotka rioccapus

Pemenue 3anau Ha onpeneneHue
[IOCJIEI0BATEIbHOCTH HYKJIEOTHU/IOB,
AMHUHOKHCJIOT B HOPME U B Clly4yae
M3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykieotnaos JJHK

OK 02

OOMeEH BELIECTB U
MPEBpAICHIE YHEPTUU B KIETKE

@pOHTAIBHBIN OIPOC

3arosHeHNEe CPaBHUTEIbHON TaOIULIBI
XapaKTCPUCTHUK TUIIOB obOMeHa
BELIECTB

OK 02
OK 04

JKW3HEHHBIN IUKIT KIIETKU.
MuTto3. Meiio3

OO0cyxeHre o Bopocam JIEKIIMU
Pa3paboTka JeHTH BpeMEHU
KU3HEHHOTO LIUKJIa

Pa3nea 2. Ctpoenue u
(pyHkuuu oprannzma

Kontponbnas padota “CtpoeHue u
¢byHKIMU opranuzma’

OK 02
OK 04

CrpoeHue opranusma

OuenuBaemas IUCKycCust

Pa3paboTka MEHTaILHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPIaHOB
OpraHu3MoOB (PacTeHHUs, KUBOTHEIE,
YeJI0OBEK) C KPaTKOM XapaKTEPUCTUKON
ux QyHKIUN

OK 02

DopMBbl pa3MHOKEHUS
OpraHUu3MOB

OpOHTAIBHBIN OIIPOC

3anonHeHue TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U TpuMepaMu Gopm
Pa3MHOKEHHUSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, )KUBOTHBIX
U 4eJIOBeKa

Pa3paboTka JeHThl BpeMeHH C
XapaKTEPUCTUKOM 3TAOB OHTOT€HE3a
OT/ACJIbHOM TPYIION )KUBOTHBIX U
YeJIOBEeKa M0 MUKPOTPYIIIaM
Tect/onpoc

CocraBneHue KU3HEHHBIX [TUKIIOB
pacTeHuii 1o otaenaM (MOXOBUIHBIE,
XBOILIEBUIHBIC, TATTOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02

33KOHOMepHOCTI/I HaCJICJOBaHUA

Pazpabotka rioccapus




OK 04

@pOHTAIBHBIN OIPOC

TecT 1o Bompocam JIEKUUH
Pemenue 3agau Ha onpeneneHue
BEPOATHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX HpI/I3HaKOB HpI/I
MOHO-, JTU-, IOJIUTUOPUIHOM U
AHAJM3UPYIOLIEM CKPEIIMBAHNH,
COCTaBJICHHE T€HOTUIIMYECKUX CXEM
CKpEIIMBaHUS

OK 01 CleIieHHOE HACJIEIOBaHUE Tect
OK 02 MIPU3HAKOB Pazpabotka rioccapus
Pemenue 3aau Ha onpezeneHue
BEPOSTHOCTH BOSHUKHOBEHMUSI
HACJIEICTBEHHBIX [IPU3HAKOB IIPU
CLICIUIEHHOM HACJIEI0BaHUH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIIHMBAHUSA
OK 01 3aKOHOMEPHOCTH U3MEHUYUBOCTH |TecT.
OK 02 Pewrenue 3anad Ha onpeecHUe TUIa
OK 04 MyTalWu IIPY epeaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJIEHUE T€HOTUIINYECKUX CXEM
CKpEILHUBAHUS
Paznen 3. Teopusi 3Bomonun | KonTposnbHas padora “Teopernueckue
aCIEKThI HBOJIIOLIMHY KHU3HU Ha 3emie”
OK 02 Hcrtopust 3BOIIOIIMOHHOTO @poHTaIBHBIN OMTPOC
OK 04 y4yeHusi. MUKpPO3BOIOLIMS Pa3paboTka rioccapust TEepMHUHOB
Pa3paboTka JeHTbl BpeMEHU pa3BUTHUS
HBOJIIOLIMOHHOTO YUEHHUS
OK 02 MaxkposBonronus. OnenuBaemas IUCKyCCHS:
OK 04 Bo3HukHOBEHME U pa3BUTHE HCIIOJIb30BAaHKUE apT'yMEHTOB,
KU3HU Ha 3emiie OMO0JIOTNYECKOI TEPMUHOJIOTHH U
CUMBOJIMKH JUIsl TOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX Py
Pa3paboTka JeHThl BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS KU3HU Ha
3emiie
OK 02 [TpoucxoxaeHue yenoBeka — @OpoHTaIBHBIN OMTPOC
OK 04 AHTPONIOTEHE3 Pa3paboTka 1eHThI BpeMEeHH
IIPOUCXOXKACHUS YeJIOBEKa
Pa3nes 4. Ikosorus
OK 01 Okonorndyeckue HakTopsl U Tect 10 3KOJIOTHYECKUM (paKkTOpam u
OK 02 Cpelbl )KU3HU cpeaaM KU3HU OPraHU3MOB
OK 07
OK 01 [Momynsius, coobiiecTna, CocraBneHue cxeM KpyroBopora
OK 02 3KOCHUCTEMBI BEILIECTB, UCIIOb3Ysl MaTEpUAIIbI
OK 07 JIEKIHI

Pernienue npakTHKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHUH 110 IIEPEHOCY




BEIIECTBA U SHEPTUU B IKOCHCTEMAX C
COCTaBJIeHUE TPO(UUECKUX Lienei u
UpaMuJl OMOMacChl U SHEPTUU

OK 01 buocdepa - rmodanbHas OuieHuBaemas TUCKyCCus

OK 02 9KOJIOTMYECKask CUCTEMA Tect

OK 07

OK 01 BinsiHre aHTpONOreHHbIX Tect

OK 02 (dhakTopoB Ha 6rochepy [IpakTrueckas padota “OTX0mbI

OK 04 IIPOU3BOJCTBA”

OK 07

OK 02 Bnusiaue comuaibHO- OuieHuBaemas IUCKyCCus

OK 04 HKOJIOTHYECKUX (DaKTOPOB Ha Brimonnenue nabopaTopHoii paboTsl Ha

OK 07 37I0pPOBbE YEJIOBEKA BBIOOD:
"YMcTBeHHas! pab0TOCTIOCOOHOCTH",
"Bnusinue abuotndyeckux (hakTopoB Ha
yesIoBeKa (HU3KHE U BBICOKHE
TeMIiepaTypsl)"

Pa3gea 5. buoJjorus B ;kU3HH 3amura Keiica: npeicTaBieHue

pe3yJIbTaTOB PEIIECHUS KEHCOB
(BBICTYIUIEHHE C IPE3EHTAIMEN)

OK 01 buotexHosoruu B )xu3HU BrinosiHeHue keiica Ha aHAIN3

OK 02 KaXJ0ro “H(pOpMaIIUK 0 HAYYHBIX JOCTHKCHHIX

OK 04 B 00J1aCTH F'€HETHYECKUX TEXHOJIOTHIH,
KJIETOYHOM MHXEHEPUH, MHUILEBbIX
OuoTexXHONIOruH (10 rpynmnam),
[Ipe/ICTaBJICHHE PE3YJIbTATOB PEIICHUS
KEMCOB

OK 01 [IpombinenHast OuorexHosorusi |BoimonHenue keiica Ha aHAIN3

OK 02 uHpOpMAaLUU O PA3BUTUU

OK 04 MIPOMBIIIJIEHHONW OMOTEXHOIOTHH (110
rpynmnam), IpeacTaBiIeHUue Pe3yIbTaTOB
pELIEHHS KEWCOB

OK 01 ConuanspHO-3TUYECKHE aclleKThl | BrImosiHeHue Kelica Ha aHalIu3

OK 02 OMOTEXHOIOT U nHpopMaLru 00 STHYECKUX aCTIEKTax

OK 04 pa3BUTHUSL OMOTEXHOJIOTHH (110
rpyIiam), IpeICTaBlIeHUe Pe3yIbTaToOB
pellIeHHS KEeMCOB

OK 01 buorexnosoruu u rexuuueckue |BrinosiHeHUE Keiica Ha aHAIN3

OK 02 CUCTEMBI nH(pOpMaLU O pa3BUTHUS

OK 04 OMOTEXHOJIOTUi C IPUMEHEHUEM

TEXHUYECKUX CUCTEM (I10 TPpyIIam),
IIPE/ICTABICHUE PE3YJIBTATOB PELICHUS
KEHCOB

IIK 1.1-1.4, 2.1-2.5,
3.1-3.2

P 5, Temur 5.1.-5.2.
[IpodeccuonansHo-
OPHUEHTHPOBAHHOE COJIEPIKAHUE

VYcTHbIN onpoc

@pOoHTaANbHBINA KOHTPOJIb
WNHuBuyalbHBIA KOHTPOJIb

AHanu3 myOJIMYHOTO BBICTYIICHUS
[IpaxTrueckue pabOTHI

BrlinonHeHHE 9K3aMEHALMOHHOIO TECTA




