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[Iporpamma obmeobpaszoBatenbHoi auctuminabl OO/[.12 buonorus paspaborana Ha
OCHOBE:

- (bemepambHOrO TOCYIapCTBEHHOrO0 00pa30BaTENIbHOTO CTaHIapTa CPEIHEro OOIIEro
obpazoBanus (nanee — ®I'OC COO);

- TIPUMEPHON OCHOBHOW 00pa30oBaTeIbHON MPOTPaMMbI CPEIHEr0 O0IIero 0Opa3oBaHMUSI
(manee — [TOOIT COO);

- (exepasbHOTO  TOCYIApCTBEHHOTO  00pa30BaTENBHOTO  CTaHIAPTa  CPEIHETO
npodeccuonaibHOro odpaszoBanus (nanee — ®I'OC CIIO) 09.02.07 UudopMannoHHbIE CHCTEMBI 1

MIpOrpaMMHUpPOBaHHUE;

- MpUMEPHOI pabouell mporpamMmbl 0011€00pa30BaTEIILHON AUCIUIUTHHBL «buosorus»
TEXHOJIOTHYECKON HAIpaBICHHOCTH (M1 PO ECCHOHATBHBIX 00pa30BaTEIBHBIX OpraHU3aIui);
- ydeOHOrOo TUTaHa MO crnenuaabHOCTH 09.02.07 WH(pOpPMAIMOHHBIE CHCTEMBI U

MIpOorpaMMHUPOBAHUE,

- paboueil mporpaMMbl BOCHUTaHUs MO crneruanbHocTH 09.02.07 MH)opMarmoHHbIE

CHUCTEMBI U IPOrPpaMMUPOBAHHE

Opraau3zanus-pa3padoTUHK: PUHAHCOBO-TEXHOJIOINYECKU I KOJUTIE K OI'bOY BO
«CapaToBCKHI TOCYIapCTBEHHBIH YHUBEPCUTET T€HETHKU, OMOTEXHOJIOTHU U WHKEHEPUU UMEHU
H. W. BaBunosa»

Pazpabotunk: CynranoBa M.K., npenonaBareisb.

PaccmoTtpena Ha 3aceaHUM MPeIMETHOM KOMHUCCHH AUCHUILIINH 00IIe00pa3oBaTeIbHOTO
rukia, nporokon Ne 8 ot 12.05.2025 roxa.

PaccmoTpena Ha 3acefaHMM TEIArormyeckoro CoBeTa KOJUIE/Ka, MpoTokoia Ne 6 or
13.05.2025 rona.

PekoMeH0BaHa METOIUYECKHM COBETOM KOJIJIE/KAa K HCIOJNB30BAHUIO B y4eOHOM
mpouecce IpU peanu3aluyd IporpaMMbl IMOATOTOBKH CIIELIUATIMCTOB CPEJHEro0 3BE€HA 110
cneraibHOCTH 09.02.07 MHpOpPMAIMOHHBIE CUCTEMBI M MPOrPaMMHUpOBaHue, MPOTOKOT Ne 6 ot

14.05.2025 rona.
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOIT'PAMMBbI
OBIIEOBPA3OBATEJBbHON U CIUIIJINHBI
OO/.12. buoJaorus

1.1 MecTo IMCHUIUVIMHBI B  CTPYKTYpe OCHOBHOW  mNpogecCHOHAIBHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:
Oo6meoOpa3oBarenbhas guciuummaa «OO/J[.12 buonorus» sBisiercss  00s3aTeNbHON

4acThl0 00I1e00pa30BaTENFHOTO LUKJIa 00pa30BATENBbHON MPOrpaMMbl IO  CHEIHATBLHOCTH

09.02.07 UuadopmaltnoHHbIe CUCTEMBI U TIPOTPAaMMHPOBAHHE.

1.2. llenu v muIaHUPYEMBIE PE3YIIBTAThI OCBOCHHUSI TUCITUTLIAHBI:

1.2.1. Ileap AMCIUILUIMHBI

Copepxanne pabouelr mporpammsbl oOmieoOpasoBarenbHoi  aucuummuHbl  «OO/. 12
buonorus» HampaBieHO Ha JOCTH)KEHHE pE3ylbTaTOB €€ H3Yy4YeHHS B COOTBETCTBUU C
tpeboBanusiMmu GI'OC COO ¢ yuerom npodeccuonanbuoit HanpasieHHoctd GI'OC CIIO:

-popMupoBaHUE Yy CTYACGHTOB TMPEACTABIEHUS O CTPYKTYPHO-(PYHKIHOHAIBHOMN
OpraHU3aIlMy KUBBIX CHUCTEM Pa3HOI0 paHra Kak OCHOBBI NMPHUHSTHS PEUICHUN B OTHOILICHUU
00BEKTOB KMBOM MPUPOJIBI M B IPOU3BOICTBEHHBIX CUTYAIIHSIX.

3agauu:

Conpepxanme pabodueld mporpammsel  o0mieoOpazoBarenbHO auctuiuHbl  «OO/]. 12
buonorus» HampaBiIeHO Ha JOCTH)KCHHE pe3yJIbTaTOB €€ H3Y4YeHHS] B COOTBETCTBUHU C
tpeboBanusiMu GI'OC COO ¢ yuerom npodeccronanbroii HanpasieHHoctd OI'OC CIIO:

-popMupoBaHUE MPEICTABICHUS O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHU3aIllil >KHUBBIX
CHUCTEM pa3HOTO paHra KaK OCHOBBI TMPHUHATHS PEIICHWH B OTHOIIEHHH OOBEKTOB >KHUBOM
MPUPOJBI U B IPOU3BOJICTBEHHBIX CUTYalIUSX.

- (opMupoBaHHE TOHUMAHUS CTPOSHUSI, MHOTO00Opa3usi U 0COOCHHOCTEH KUBBIX CUCTEM
pa3HOTO YPOBHSI OpraHU3allMH, 3aKOHOMEPHOCTEW MPOTEKaHUs OMOJIOTMYECKHX IPOIECCOB H
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

- OBJIaJICHHWE HABBIKAMU MPOBEACHHS MPOCTEUIINX OHOJOTHYECKHX IKCHEPUMEHTATbHBIX
UCCIIEIOBAaHUM ¢ COOJNIOJCHHEeM TMpaBWiI 0e30MacHOro oOpaiieHuss ¢ OO0beKTaMH U
o0opynoBaHuEM;

- pa3BUTHE YMEHHsI HCIONb30BaTh HH(POpPMAIMIO OHOJOTMYECKOTO XapakTepa W3
pa3IMYHBIX HCTOYHUKOB;

- (dopMHupOBaHHE YMEHHUS NPOTHO3UPOBATH TMOCIEACTBUS CBOEU JESITEIBHOCTU TIO
OTHOIIICHUIO K OKPYXKAIOIIEH cpeqie, COOCTBEHHOMY 370pPOBBIO; OOOCHOBBIBATH M COOJIOIATH
Mepbl TPOPUITAKTUKHY 3a00IeBaHUI.

1.2.2. IInanupyemble pe3yabTaThl OCBOCHHUsS 00IIe00pa30BaTEbHON TUCIUILIMHEI B
coorercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHEe JUCIUIUIMHA UMEET MPH (POPMUPOBAHUH U PA3BUTHH OOIITHX
komnerennuii: OK 01, OK 02, OK. 03, OK 04, OK 07.



Koa
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHI Ui

HnaﬂnpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mrue

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

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

B yacTu Tpy/10BOr0 BOCIUTAHUS:
- TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH MacTEpCTBa,
TPYIOIO0ue;

- TOTOBHOCTb K aKTHBHOM JE€ATEILHOCTH TEXHOJIOTHMYECKON H

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAaMOCTOSITENIbHO  BBIMOJHATH — TaKylo
NESITEIbHOCTD;
- UWHTEpeC K pauHbIM cdepaM  TpodhecCHOHATLHOM

JeSITEIIbHOCTH,
OBnazneHre yHHMBEpPCalIbHBIMU YUE€OHBIMU ITO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOATENbHO (OPMYIUpPOBaTh M  AKTyaJU3UPOBATh
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYUIECTBEHHBIN IPU3HAK UM OCHOBAHUS VIS
CpaBHEHMsI, KJIJacCU(PUKALUU U 0000IIeHNUS;

- OINpeAeNsATh LENU NeATeNIbHOCTH, 3aJaBaThb MapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABIATH

3aKOHOMEPHOCTH ¥ TIPOTHUBOpEUMs] B

paccMaTpruBACMBbIX ABJICHUAX,

- BHOCUTb KOpPPEKTHBBl B JESATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE  PE3YJIbTAaTOB IEJIIM, OLEHHUBATh PHUCKHU
MOCJIE/ICTBUM J1€ATENbHOCTH;

- pa3BUBaTh KpEaTHMBHOE MBIIUIEHUE TpPU  pPEUICHUH

c(OpPMUPOBAHHOCTh 3HAHWK O MECTE M POJU OHOJIOTUU B
CHCTEME HAay4yHOTO 3HaHUS; (YHKIMOHAIBHOM TI'PaMOTHOCTH
YeJIoBeKa ISl PEIICHHUs )KU3HCHHBIX MPOOJIEeM;

COPMHPOBAHHOCTh ~ YMEHHUSI ~ PACKPBIBaTh  COJCpPIKAHUE
OCHOBOIIOJIATAIONIMX OUOJOTHYECKUX TEPMUHOB M IOHSTHI:
KH3Hb, KJIETKA, TKaHb, OpPTraH, OpPraHW3M, BHI, MOMYJISIHS,
JKocHucTeMa, OwuoreHo3, Ouochepa; merabomusm (oOMeEH
roMeocTas
(camoperynsuus), CTPYKTypHast
OpTraHM3aIMs KUBBIX CUCTEM, JIUCKPETHOCTh, CAMOPETYJISIINS,

BEILIECTB u MIPEBpAILICHUE

OnocuHTE3

SHEpPTrun),
OeJika,
CaMOBOCIIPOU3BE/ICHNE (PEeNpOAYKLHUs), HACIEICTBEHHOCTb,

W3MEHUYMBOCTh, JSHEPro3aBUCUMOCTb, POCT U Ppa3BUTHE,
YpOBHEBasi OpraHu3aIus;

chOpPMUPOBAHHOCTh ~ YMEHUS  PACKpBIBaTh  COJEpKaHUE
OCHOBOIIOJIATAIOIIMX OHOJIOTHYECKUX TEOPHUH ¢ THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOIIMOHHOM,
MPOUCXOKICHUS )KU3HU U YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh OCHOBOIIOJIATAIOIIINE
Ouosnoruueckue 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. Basunoa, O. TI'ekkens, ®. Mromnepa, K.
bapa), rpanuIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpUOOpETeHHEe OMbITa TMPUMEHEHHS OCHOBHBIX METO/OB
Hay4HOTO ouosioruu:

IIO3HaHUA, HCIIOJIB3YCMbIX B

Ha6J'II-O)16HI/I$I n OIIHUCaHUA IKUBBIX CHUCTCM, IIPOLCCCOB U




YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HccC/Ie0BATEIbCKHE eCTBUS:
- BJIAIeTh HaBBIKAMHU  Y4eOHO-HMCCIIEOBATEIbCKOM U
MPOCKTHOM JIEeATEIILHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIieM;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIM3MpOBaTh 3ajady, BBIIBUTaTh THUIIOTE3y €€ pEIICHUs,
HaXOJUTh  apryMEHThl  JUIS  JIOKA3aTeIbCTBA  CBOUX
YTBEPXKICHHIA, 33]1aBaTh MApaMETPhl K KPUTEPHH PEIICHUS;

- AQHAIM3MPOBATH IIOJTYYCHHBIE B XOJE PEIICHHS 33Ja4d
pe3yNIbTaThl, KPUTHUYECKH OIEHUBATh HX JOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMeThb TICPEHOCUTh 3HAaHUS B [O3HABATCIbHYI U
MPAKTHYECKYI0 00JIaCTH KUZHEICATEIbHOCTH;

- yMEThb MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX
oOuacrei;

- BBIIBUTaTh HOBBIC WJCH, Tpearath OpPUTHHAIBHBIC
MIOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTh HMX MWCIHOJb30BaHHUSA B IIO3HABATEIBHOW H
COLIMAIBHON MTPAKTHUKE

SBIICHUI; OpTaHU3alMM ¥ MPOBEACHUS OHOJIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCHUMOCTH MEXIY UCCIIEyEeMbIMU BEJIMYMHAMU,

OOBSICHEHUSI TIONYYEHHBIX PE3YyIbTaTOB U (POPMYITHPOBAHUS
BBIBOJIOB C HCIOJb30BAaHHWEM HAyYHBIX MOHSTUHA, TEOPUN U
3aKOHOB;

c(hOpPMUPOBAHHOCTh  YMEHHS

BBIICIATD CYHICCTBCHHBLIC

IpU3HAKU BHUPYCOB, 9YKapHOT;

OOHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OPraHu3mMoB, BHUIOB,

KJIETOK IPOKapuoT u

OMOreoIeHO30B U HIKOCHUCTEM; OCOOCHHOCTH IIPOLIECCOB
oOMeHa BEIIECTB W TPEBpPAIICHUS HSHEPTHMH B KIETKE,
(hoTOoCHHTE3a, IUIACTUYECKOTO M HIHEPreTHYecKoro oOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIIOIOTBOPEHUS], PA3BUTUS U
pPa3MHOXKEHUS, WHIUBUIYaJIbHOTO PAa3BUTUS  OpraHuU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYyIIECTBOBAHUE, ECTECTBEHHOTO
oTOopa, BUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpene oOuTaHus, BJIMSHUS KOMIIOHEHTOB OSKOCHCTEM,
AHTPONOT€HHBIX U3MEHEHU B 9KOCUCTEMAX CBOEH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpEBpallleHue 3HEpruu B Onocdepe;
c(hOpMUPOBAHHOCTh YMEHUS peliaTh OUOJIOTHYECKUE 3aJauH,
COCTaBISTh TCHOTUIUYECKHE CXEMbl CKpEIIMBAHUS s
pa3HBIX THIIOB HACIEAOBaHUs TPU3HAKOB y OPTaHHU3MOB,
COCTaBISITH CXEMBbl TIEpEHOCAa BEIIECTB W DJHEPTUU B

OKOCHUCTEMAX (I_ICHI/I IUTaHus, IMUIICBLIC CCTI/I)

OK 02.
Ucnons3oBars
COBPEMEHHBIE
Cpe/ICTBa TMOUCKA,

B 00/1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- cpOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HaykKu M OOIIECTBEHHOMH
MPAKTHUKH, KYJIBTYD,

OCHOBAHHOI'O Ha AHUajiore

c(hOpMHUPOBAHHOCTh  YMEHUH OIICHUBATh

nH(popMalnio OUOJIOTUYECKOTO COAEpX aHUs, BKIIOYAIOIIYIO

KPUTHYCCKU

TICEBJIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHUKOB (CpeIcTBa
MaccoBOi HH(pOpMAIMK, HAYYHO-TIOMYJISPHBIE MaTepUalIb);
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aHam3a u
UHTEpIpETaluu
uHpopmanuu u
UH(POPMAaLIOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npoeCCUOHATILHON
JeSITeTbHOCTH

CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
IIOJIMKYJIETYPHOM MMUPE;

- COBEPILICHCTBOBAHME S3BIKOBOM M UYUTATEIBCKON KYJIbTYPBI
KAaK CpeACTBa B3aUMOJCHCTBUS MEXIY JIOAbMU WU MO3HAHUS
MUpa;

- OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEeIIbHOCTHU, TOTOBHOCTh
OCYLIECTBIISTh MIPOEKTHYIO u HCCJIEI0BATENbCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO U B IPYIIIIE;

OBnazneHne yHHMBEpPCAlIbHBIMU Y4E€OHBIMU I1O3HABATEIbHBIMU
JICUCTBUSIMU:

B) padora ¢ ungopmanueii:

- BJIaJICTh HaBBIKAMH MOJTy4YeHUsS HH(POPMAIIUU U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSTENIBHO OCYIIECTBIATH IIOUCK,
aHalu3, CHUCTEMAaTH3allul0 M MHTEpPIpeTaluio HHPOpMaLuu
pa3INYHbIX BUAOB U (POPM IPECTABICHHUS;

- co3JaBaTh TEKCThl B pAa3IMYHBIX (opMarax ¢ YydeToM
Ha3Ha4YeHUs MHQPOpMAIMM U IEJIEBOM ayJIUTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaIU3aliy;

- OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(POpMAIUH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIBHO-3TUYECKUM HOPMaM;
cpelcTBa UH(POPMALIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEIIEHUU KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX ¥ OpPraHM3allMOHHBIX  3aJa4  C

co0JIr0IeHHEM TpeboBaHuUt TEXHHUKHU

- HUCIIOJIB30BaATh

PrOHOMUKH,
0€30MacHOCTH, TUTHEHBI, pecypcocOepex eHusi, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM 6€3011aCHOCTH;

- BJIaACTh HAaBbIKAMH PACIIO3HABAHHA U 3alIUTHI I/IH(l)OpMaLII/II/I,
nH(OpMaIMOHHOM 0€30MMaCHOCTH JTMYHOCTH

WHTEPIPETUPOBATh  ITHUYECKUE  ACMEKThl  COBPEMEHHBIX
UCCJEeIOBAaHUN B OWOJOTWMH, MEAUIMHE, OMOTEXHOJIOTHH;
paccMarpuBarh  TJIOOAJIBHBIE  JKOJIOTMUECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLUICHHIO K HUM
COOCTBEHHYIO MO3HUILIUIO;

chOpPMUPOBAHHOCTH, ~ YMEHHMM  CO3/1aBaTb  COOCTBEHHbBIE
NUCbMEHHBIE M YCTHBIE  COOOILIEHUS  HAa  OCHOBE

OMoJIOTMYeCKOM HMH(POPMALUU U3 HECKOJIBKUX HCTOYHUKOB,
rPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapat OMoJI0TUH




OK 04. DddexTuBHO

B3aMMO/ICVICTBOBATh
u pabortartb B
KOJUICKTHUBE u
KOMaHie

- TOTOBHOCTH K CaM0p3,3BI/ITI/IIO, CaMOCTOSTCIIBHOCTU U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBEIKAMM y4eOHO-UCCIIeIOBATEILCKOMH,
MIPOCKTHOM M COIMATIBLHOM IS TEIbHOCTH;

OsJaagenue
JelCTBUSIMU:

0) coBMeCTHAS 1eATeJIbHOCTD.

YHUBEPCAJIBbHBIMHA KOMMYHUKATHUBHBIMHA

- MOHMMaTh U HCIOJb30BaTh NPEUMYIIECTBA KOMaHIHOW H
UHAUBUAYAJIbHON pabOThI;

- IIPUHUMATh eI COBMECTHOM NEeATEIbHOCTH,
OpraHM30BBIBATH M KOOPAWMHUPOBATh JCHUCTBUA 10 €€
JOCTHKEHHUIO: COCTaBIATh IUIAH JCUCTBUM, pPACIpENEsaTh

pPOJIM C y4eTOM MHEHHMH yYaCTHHUKOB OOCYKIaThb pe3yJbTaThbl
COBMECTHOH paboThI;

- KOOPJIMHHPOBATh M BBINOJIHATH pabOTy B YCIOBUAX
peabHOro, BUPTYaJIbHOTO U KOMOHWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH HO3UTHUBHOC CTPATCTHMYCCKOC ITOBCIACHHUE B

paanqu,Ix chyaumlx, l'[p OSIBJISITH TB Op‘IGCTBO 158
BOOOpakeHue, ObITh MHUITUATUBHBIM

OBJagenue YHUBEPCAJIbHBIMHA peryJasiTUBHBIMH
JeHCTBUSIMM

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- TIPUHUMATh MOTHBBI W apTyMEHThl JPYIHX JIOAEH IpH
aHAJM3€ PE3yIbTATOB ACATCIFHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTHUX JIFOJIEeH Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHMMATh MHUP C MO3UIUU JAPYrOro
YyeJI0BeKa

'HpI/IO6peTeHI/IC OIbITa IIPUMCHCHHUA OCHOBHBIX MCTO/I0B
HAay4YHOI'O IIO3HAaHU, HCIOJIB3YCMbIX B OMOJIOTHU:
Ha6J'II-O,Z[eHI/I$I U OIIHCAaHUA IKUBBIX CHUCTEM, IIPOLCCCOB U

SABJICHHW; OpTaHU3allMM M MPOBEACHUS OHOJIOTHMYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCHUMOCTH MEXIY HCCIIEYyEMbIMU BEJIMYMHAMU,

OOBSICHEHUSI TIONYYEHHBIX PE3yJIbTaTOB U (POPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAy4YHBIX TMOHSTHH, TEOpUU U
3aKOHOB




OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpY>Karoleu
Cpenbl,
pecypcocOeperKeHUI0
, IPUMEHSTH 3HAHUS
00 “3MEeHeHuun
KIIUMAaTa, PUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIIEUCTBOBATE B
Ype3BbIYAHBIX
CUTYaIUAX

B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S

- c(OPMUPOBAHHOCTH IKOJIOTHUECKON KYIBTYPHI, TIOHUMAHHE
BIUSHUSL ~ COIMAJIBHO-)KOHOMUYECKUX  IPOIIECCOB
COCTOSTHUE NPUPOJHOM M COLMAIbHOW Cpelibl, OCO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUJTAaHUPOBAHHUE U OCYIIECTBICHHUE NEHCTBUI B OKpYXKAroIIei

Cpeac Ha OCHOBC 3HAHHUA ueneﬁ YCTOI‘/'I‘II/IBOFO Pa3sBUTHA

Ha

YCII0OBCYCCTBA,

AKTMBHOE  HENpPUATHE  JEUCTBHUM, IPUHOCALIIUX  BpPEX
OKpYKaroIleH cpese;

- YMEHHE MPOTHO3UPOBATh HEOJIATONPHUATHBIE KOJIOTHYECKHE
NOCJIEACTBYS IIPEIIIPUHUMAEMBIX JIEHUCTBUM, NPENOTBPALLATH

UX;

- pacmnpeHuc OIIbITa ACATCIIBHOCTH AKOJIOTHYECKON
HAITPaBJICHHOCTH,
- OBJIaICHHUEC HaBBIKaMH y‘IC6H0'I/ICCJ'ICI[OBaTeJ'II)CKOI\/’I,

HpOCKTHOﬁ U COLIMAJIbHON AEATEIbHOCTH

Cc(OPMHPOBAHHOCTb YMEHUS MPUMEHSThH MOJYyYCHHbIE 3HAHUS
Ui 00BsACHEHUsI OMOJIOTMYECKUX IMPOLECCOB U SBICHHM, IS
IPUHATHS MPAKTUYECKUX PEIICHUHN B MOBCEJHEBHOW JKU3HU C
nenplo  obecrieyeHuss O€30MAaCHOCTH CBOETO  3/10pPOBbSI U
3JI0pOBbsl  OKPYXAIOIIUX JIFOACH, COONIOIEHHs 310pOBOrO
oOpasa >KU3HHM, HOPM IPAMOTHOT'O MOBEJIECHUS B OKpY’Karolei
IIPUPOIHOMN cpene; IIOHUMAaHHNE HE00X0IMMOCTH
UCIIOJIb30BAaHUSl JJOCTWKEHUM COBPEMEHHOW OHOJOruu U
OMOTEXHOJIOTUH AJIS PALIMOHAIILHOTO IPUPOAONOIb30BAHUS




1.3. KoauyecTBO 4YacoB, OTBOJHMOE HA OCBOEHHE NPOrpamMMbl Y4eOHOI
AUCHUILIMHBI

O06beM 00pa3oBaTeNbHOIN HArpy3KH o0yJaromierocs 72 Jaca,

B TOM YHCIIE:

B (hopme npakTrueckor noarorosku 20 vaca;

y4eOHBIX 3aHATHI 72 yaca;

[Tpomexxyrounas arrectanuu B hopme auhepeHIHpOBaHHOTO 3a4eTa.
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA30OBATEJBHOM JUCIIUILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI Y4e0HOIl padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72
B T.4.

OcHoOBHOE cojiep:KaHue 60
BT. 4..

TEOpETHUECKOe 00yUueHue 44
MIPaKTUYECKHUE 3aHATHS 12
1abopaTOPHBIE 3aHATHS 4
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue 12
MPUKJIAJTHOT0 MOIYJIfA)

BT. U.:

TEeOpeTUIecKoe o0yueHue 4
NPaKTUYECKUE 3aHATHS 8

IIpome:xxyTounasi arrecranus - 1u¢depeHIUPOBAHHBIN 3a4eT
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2.2. TemaTn4eckui IJIaH U coaecpikaHe NUCHUIJIUHDBI

06 Dopmup
HaumenoBanue Coaep:xanue yueOHOro Marepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), MLe yemble
pa3/iesioB U TeM JladopaTopHbIe U NPAKTHYeCKUe 3aHATHS, IPUKJIATHON MOAYJ/Ib (IPH HAJIMYHH) ancop |"<UmeTe
HIIUH
1 2 3 4
Pa3nen 1. KileTka — cTpYKTYPHO-(QYHKIIHOHAJILHAS €IMHUIIA KHBOTO 18
Tema 1.1. OcHoBHOE co/lep:KaHue 2
buoJjorus kak TeopeTnueckoe odyueHue:
Hayka. Obmas 1. CoBpemeHnHble oTpaciu OMoIoruYecknx 3HaHUN. CBsI3b OMOJIOTHH C APYTUMHU HAyKaMH: OMOXUMHUS, 2
XapaKTEPUCTHK onodusuka, OnoHuka, renoreorpadus u ap. Posb 1 Mecto 6nooruu B popMUpPOBAaHUU COBPEMEHHOM
A JKH3IHH Hay4YHOH KapTHUHBI MUpa. Y POBHH OpraHU3aLUH KUBOW MaTepuu. OO11ast XapaKTepuCTHKA KU3HHU,
CBOICTBA KHUBBIX CUCTEM. XUMHYECKHI COCTaB KJIETOK.
Tema 1.2. OcHoBHOE cogepkaHue 6 OK 01
CrtpykTypHO- Teopernueckoe od0yueHue: OK 02
¢GyHKIHOHANBH 2. Knerounas teopus (T. [lIsann, M. llneiinen, P. BupxoB). OcHOBHBIE TIOJIOKEHUS COBPEMEHHOM 2 OK 04
asi opraHu3anus KJIETOYHOW T€OpHUH. THIIBI KJIETOYHON OpraHU3aAlMN: IPOKAPUOTUIECKUNA U IYKaPUOTUUYECKHI.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe MPoKapuoTUYecKoi kinetku. CTpoeHue
syKapuoTHueckol kieTku. Hekiierounsie popmbl )kU3HU (BUPYCHI, OakTeprodarn)
JlabopaTopHble 3aHATHSA:
3. JlabopatopHnas pabota Nel «CtpoeHue KJIETKH (pacTeHUs, )KUBOTHBIC, TPHOBI) H KIICTOYHBIC 2

BKJIFOYEHHUS (KpaxmaJjl, KapOTUHOUIBI, XJIOPOIIJIACThI, XPOMOIIIIACTHI )»
[TproOperenue onbITa MPUMEHEHHSI TEXHUKA MUKPOCKOITMPOBAHHSI ITPH BHITIOJIHEHUH J1a00paTOPHBIX
pabor:
[TonroToBKa MUKpOITpENIapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE Pa3TUINN MEXITY
M3y4aeMbIMH 00bEKTaMH, (POpPMYIHPOBAHNE BHIBOJIOB

IIpakTHYecKkHe 3aHATHSA:
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4. Tlpaktuueckas pabota Nel «BupycHbie u OakTepuanbHbie 3a00meBanus. OOIue MPUHITUTIBI
MCIOJIb30BaHUS JIEKApPCTBEHHBIX BellecTB. OCOOCHHOCTH MPUMEHEHHSI aHTUOMOTUKOB. »
[IpencraBieHre yCTHBIX COOOIICHMIA ¢ IPE3CHTANNEH, TIOTOTOBJICHHBIX TI0 IEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEIo[aBaTeseM

Tema 1.3. OcHoOBHOE co/lep:KaHue 4
CrtpykTypHO- Teopernueckoe o0yueHue:
(GyHKIHOHAIBH 5. XpomocomHas Teopus T. Moprana. CtpoeHne xpomocoM. XpoMOCOMHBIN HA0OP KIIETOK, 2
bie pakTOpbI TOMOJIOTUYHBIE ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TAITIOUAHBIA U JUTUIOUIHBIN HAOOD.
HACJIEACTBEHHOC Hyxneunoseie kucnotsl: JIHK, PHK naxoxnenue B kiieTke, X cTpoeHue u pyHkiuu. MaTpudnbie
TH MIPOLIECCHI B KIIETKE: peruuKaius, OnocuHTe3 6enka, penapanus. [ eHeTHYeckuii Kol U ero CBOMCTBa
IIpakTH4yeckue 3aHATHS:
6. Ilpaktuueckas pabora Ne2 «PemieHnue 3a1a4 Ha onpeeNeHUE MOCIeI0BATeIbHOCTH HYKIEOTHIOB, 2
AMHUHOKHCIIOT B HOPME U B CIIy4ae U3MEHEHUS MMOCIEA0BATENbHOCTH HYKIeoTu 0B JJTHK»
Tema 1.4. OcHoBHOe coiep:KaHue 2
O0men BemecTB | TeopeTuyeckoe o0yueHue:
N npeBpamecHne 7. Tlonsatue MeTabonu3M. ACCUMIIIALNS U JUCCUMUIISIIUS — IBE CTOPOHBI MeTabonu3ma. THrmbl 2
JHEpPIruu B oOMeHa BeIIeCTB: aBTOTPOGHBIN U reTepoTpodHbIi, a3poOHbIN 1 aHa’poOHBIN. [InacTnyeckuit
KJIeTKe obmeH. PoTocuHTE3. XEMOCUHTE3
Tema 1.5. OcHoOBHOe coiep:KaHue 2
Ku3HeHHbIH Teoperuueckoe o0yueHue:
HMKJI KJIETKH. 8. Kuerounsrit Uk, ero nepuoasl. MUTO3, €ro CTaANH U MIPOUCXOISIINE MPoIecchl. buonoruueckoe 2
Murto3. Meiio3 3HaueHue MUTO3a. Meito3 u ero cranuu. [loBenenue xpomocom B Meitose. Kpoccunrosep.
buosnornueckuii cMbIca Mero3a

Kontpoabnasn 9. MonekynsipHbIN YPOBEHb OpraHU3aIlluU )KUBOTO 2
padora 1
Pa3nen 2. CTtpoeHue u GyHKIMH OPpraHu3Ma 20
Tema 2.1. ‘ OcHoOBHOe co/iep:KaHue 2
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Crtpoenne

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

OpraHmu3ma 10. MHOTOKJIETOUHBIE OPraHU3Mbl. B3aUMOCBS3b OPraHOB M CUCTEMbI OPTaHOB B MHOTOKJIETOUHOM
opranusme. ['omeocras opraausmMa U ero nojAepKaHue B IMPOLIECCE KU3HEAEATEIbHOCTH

Tema 2.2. OcHoOBHOE co/lep:KaHue

DopmMbI Teopernueckoe o0yueHue:

Pa3sMHOKEeHHS 11. ®opmbl pa3MHOKEHUSI OpraHU3MOB. becrosoe u nosoBoe pasmMHokeHue. Buabl Oecrionoro

OpPraHu3MoB pazmHoxxeHus. [TonoBoe pasmHokeHue. ['amerorenes y »kuBoTHbIX. CriepMaTOreHe3 U 0OreHes.
Crtpoenue noJsioBbIX KJIETOK. OII010TBOPEHUE

Tema 2.3. OcHoBHOE co/lep:KaHue

OnTorenes Teopernueckoe o0yueHue:

pacTreHmui, 12. UunuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUOreHes u ero craauu. [loctamOpruoHanbHbIif

JKUBOTHBIX U

nepuof. CTaauu NocTAIMOPHOHANIBHOTO Pa3BUTHA y )KUBOTHBIX U yesioBeka. [Ipsmoe u Henpsimoe

YyeJ0BeKa pasBuTHe. buonorunueckoe craperne U cMeptb. OHTOTEeHe3 pacTeHUH
Tema 2.4. OcHoBHOE coep:kaHue
3axonomepHocT | Teoperuueckoe o0ydeHue:

U HACJIeJ0BAaHUA

13. OcHOBHBIE IOHATHUS T€HETUKU. 3AKOHOMEPHOCTH 00pa3zoBaHus rameT. 3akoHsl I'. Menaens
(MoHOrHOpHIHOE M MOJMTUOPUAHOE CKpelMBaHue). BzaumopelictBue reHoB

HpaKaneCKne 3aHATHUSA:

14. Tlpaktuyeckas padora Ne3 «PerieHue 3a1a4 Ha onpeziesieHue BEpOSITHOCTH BOZHUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB NP MOHO-, IN-, TOJIUTUOPUIHOM U aHATTM3UPYIOIIEM CKPEIINBaHUH,
COCTaBJIEHHE T€HOTUITUYECKUX CXEM CKPEILMBAHUSI»

Tema 2.5.
Cuenjiennoe
HacJIel0BaHHue
NPU3HAKOB

OcHoBHOe coaepkaHue

Teoperuueckoe o0yueHue:

15. 3akons! T. Moprana. CrienieHHOE HaclieJJoBaHUE TEHOB, HapyIeHue cuerienus. Hacnenopanme
IMPHU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

IIpakTHYecKkHe 3aHATHSA:

16. IIpaktuyeckas padora Ne4 «Pemienue 3agad Ha onpeeIeHre BEPOSITHOCTH BOZHUKHOBEHUS

OK 01
OK 02
OK 04
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HACJIEICTBEHHBIX TPU3HAKOB MPH CLENJIEHHOM HACJIECIOBAHUY, COCTABIICHUE T€HOTUIIMYECKUX CXEM
CKpEILLIMBAHUS»

Tema 2.6.
3aKOHOMEPHOCT
U U3MEHYHBOCTH

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue:

17. '3MeH4nBOCTb NPU3HAKOB. BH/1bl N3MEHYMBOCTH: HAC/IEICTBEHHAs U HEHACIIEICTBEHHAs. 3aKOH
TOMOJIOTMUYECKUX PSAJI0OB B HacieaAcTBeHHOM usmenunBocty (H.W. BaBuios). Myranmonsas teopust
M3MEHYMBOCTHU. Buapl MyTanuii 1 IpUYrMHBI MX BO3HUKHOBEHMS. KapnoTun yenosexa.
Hacnencreennslie 3a00s1eBaHus uennoBeka. ['eHHble 1 XpOMOCOMHBIE 00JI€3HH yenloBeKa. bone3nu ¢
HACJIEICTBEHHON MPEIPacoI0KEHHOCThI0. 3HAUEHUE MEIULIMHCKON T'€HETUKU B IPEOTBPAILICHUN

U JIEUEHUH T€HETHYECKUX 3a00JIEBaHUI YeIOBEKA

IIpakTH4yeckue 3aHATHS:

18. [IpakTuyeckas padora Ne5 «Pemienue 3a1a4y Ha onpeieleHle TUTIa MyTalluu pU Tiepeayde
HAaCJEACTBEHHBIX MPU3HAKOB, COCTABIICHUE TEHOTUITUYECKUX CXEM CKPEIIUBAHUS»

KonTpoibHasn
padora 2

19. Ctpoenvne u GyHKINU OpraHu3Ma

Pasnen 3. Teopust

3BOJIIOLIMH

Tema 3.1.

OcHoBHOE cogepkaHue

Hcropus Teopernueckoe odyueHue:

IBOJIIOLIMOHHOTO 20. TTepsrie sBomrormonnbie kounenuu (XK.b. Jlamapk, XK. JI. Broddon). DBomonronHas Teopus Y.

yueHusl. Hapeuna. CuHTETHYECKAsI TEOPUS IBOJIOIMN U €€ OCHOBHBIE TTOJIOKEHUS.

Muxkpo3Bosonun MuxposBomtonus. [Tonmynsiiusa kak 3jieMeHTapHas €IMHUIA SBOJTOIUHU. [ eHeTnYecKue OCHOBBI

| IBOJIIOIHMH. DIEMEHTapHbIE (haKTOPHI IBOTIONNHU. EcTecTBEHHBIN 0TOOp — HAMPaBISIONINI (haKkTop
sBoONIMH. BumooOpa3oBaHue Kak pe3yabTaT MEKPOIBOIIOINH

Tema 3.2. OcHoBHOe coaepkaHue

MaxkposBoaoun | Teopernueckoe o0yyeHue:

s, 21. MaxkpooaBosorusi. @opMbI 1 OCHOBHBIE HampasieHus: MakpodBororuu (A H. Ceseprion). [Tytu

OK 02
OK 04
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Bo3nuxkHoBenue
U pa3BUTHE
JKM3HHU Ha 3emuie

JOCTHXEeHHs Ononornyeckoro nporpecca. Coxpanenue 6uopazHooOpaszust Ha 3emiie.
T'unore3sl u TCOpHUU BOSHUKHOBCHUA KU3HH HA 3emite. IlosaBinenue INEPBLIX KJIICTOK U UX 3BOJIIOLIUA.
[IpokapuoTsl 1 3ykapuoThl. [IponCX0kKIE€HNE MHOTOKIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
[ApCTB 3YKapUOT

Tema 3.3. OcHoOBHOE co/lep:KaHue 2
Iponcxoxnenne | Teoperuueckoe o0yyeHue:
yeJioBeKa — 22. AuTpomnonorus — Hayka o yenoBeke. CHcTeMaTn4eckoe MmoyioskeHue yenoneka. CXOACTBO M OTIMYHS 2
aHTpOIOreHe3 YeJloBeKa C )KUBOTHBIMU. OCHOBHBIE CTA/IMU aHTPONOr€HE3a. DBOJIIOLINS COBPEMEHHOTO UEI0BEKa.
YenoBeueckue pachl M UX €AMHCTBO. BpeMs u myTu pacceseHus 4yeioBeKa 10 IUIaHeTe.
[TprucnocoOaeHHOCTD YeTI0BEKa K PA3HbIM YCIOBHSIM CPE/Ibl

Pasznen 4. Dxojorus 16
Tema 4.1. OcHoOBHOE co/lep:KaHue 2
Ixosnornvyeckue | Teopernueckoe ooydyeHue:
daxTopsl u 23. Cpenpl 0OUTaHHS OPTaHU3MOB: BOJHASI, HA3€MHO-BO3IYIITHAS, TOYBEHHAS, BHYTPUOPTaHU3MEHHAs!. 2
cpeabl JKU3HH OU3NKO-XUMUYECKUE 0COOEHHOCTH cpesl 00uTaHusl opranu3moB. [IpucnocoOnennst opraHu3MoB K

KHU3HM B pa3HbIX cpenax. [lonsTue sxonorunyeckoro ¢akropa. Knaccudukarus 3K010rnueckux

¢axropos. [IpaBuno munumyma 0. JInOuxa. 3akon TonepantHocT B. Hlendopaa
Tema 4.2. OcHoBHOE cogepkaHue 4
Honyasumus, Teopernyeckoe o0yueHue:
cood1ecTBa, 24. DKojormyecKas XapakTepUCTHKA BUJIA M MOIYIISIIUN. DKOJIOTHYECKasi HUIIIA BUIA. DKOJIOTUIECKHE 2
IKOCUCTEMBI xapaktepucTuku nonyasiuuu. CoobiiecTsa u 3kocucteMbl. buoneHos u ero ctpykrypa. Cessu

MEXy Opranu3Mamu B OuoreHosze. CTpyKTypHbIE KOMIIOHEHTBI SKOCUCTEMBI: TPOAYLICHTHI,

KOHCYMEHTBI, peylleHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B 3KocucTeme. Tpodudeckue

YPOBHH

25. Tpoduueckue nenu u cetr. OCHOBHBIE TIOKA3aTeNN IKOCUCTEMbI. bruomacca u mpoayKius. 2

DKOJOrH4ecKue MUpamMuIbl yucell, buoMaccsl U 3Hepruu. [IpaBuiio nupaMuabl SHEPTHH.
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Tema 4.3. OcHoBHOE coep:kaHue
buocdepa - Teopernueckoe o0yueHue:
riaodajbHas 26. buocdepa — xxuBas o6osouka 3emun. PazButre npeacrasieHuit o 6uocdepe B Tpyaax B.U.
IKOJIOTHYECKAA Bepnanckoro. O6aactu 6nocdepsl 1 ee KOMIOHEHTHI. JKrBoe BemecTBo Onocdepsl U ero (QyHKINH.
cucTeMa 3aKOHOMEPHOCTH CyIlIecTBOBaHUs Onochepsl. OcodeHHOCTH Onochephl Kak TI00ATBHON YKOCHCTEMBI.
Jlunamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOre0XMMUYECKUE ITUKITBL.
I'moGanbHBIE YKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:kaHue
Biausinue TeopeTnueckoe odyueHue:
AHTPONOTreHHBIX 27. AHTpOTIOTeHHbIE BO3/IeUCTBUA HA Ouocdepy. 3arpsa3HeHHs KaK BUJ aHTPOIIOT€HHOTO BO3/IEUCTBUS.
(daxTopos Ha AHTpOIOreHHbIe BO3IeHCTBUS Ha atMocdepy. BozaelicTBus Ha runpocdepy. BozneiictBus Ha
onocdepy mutochepy. AHTponoreHHbIe BO3JICHCTBIS Ha OMoTHYeCKUE coolmIecTBa. YTIIyOJIeHHO N3Yqat0TCs
OTXOJIbI, CBSI3aHHBIE CO CIEITUATBHOCTHIO
IMpakTuyeckue 3aHATHSA:
28. [Ipaktuueckas pabora Ne6 «OTXO0BI TPOU3BOICTBAY
*B Tom yuciie npogeccHOHATbHO-OPHEHTHPOBAHHOE CO/IeP:KaHHe MPAKTHYECKOr0 3aHATHSA
Ha ocHoBe denepanbHOro KiacCH(PUKAIMOHHOTO KaTalnora 0TX0A0B OMPeIeNsiTh KJIacC OMaCHOCTH OTXOJI0B;
arperatHoe COCTOsSIHHE U PU3NYEecKyr0 popMy O0TX0/I0B, 00pa3yromuXcs Ha pabodueM MecTe / Ha dTamax
ITPOU3BOJICTBA, CBA3aHHBIC CO CIIEIIUATHLHOCTHIO
Tema 4.5. OcHoBHOe coiep:KaHue
Buansinue Teopernueckoe o0yueHue:
COIUATBHO- 29. 310poBhe H ero cocrapistonue. @akTopbl, MOJIOKUTEIHLHO U OTPUIATESIILHO BIUSIONINE HA
IKOJIOTHUECKHX opranusMm uesnoBeka. [IpobGiema TeXHOTEHHBIX BO3/ICHCTBUI Ha 30POBhE YEIIOBEKA
¢akTopos Ha (27IeKTpOMarHUTHBIE MOJIs, OBITOBAsT XUMUSI, N30BITOYHBIC ITYMBI, paJAHAIUS U T.11.). AJanTaius
310poBbe OopraHm3Ma 4yenoBeka K gakTopam okpysxaromiei cpeasl. [IpuHIune popmMupoBaHus
qeToBeKA 3JI0pOoBbecOeperaroIiero mopeacHuss. PuU3ndeckas akTHBHOCTh U 3JI0POBhE. broxumudeckue

ACIICKThBI PAallMOHAJILHOTO MU TAHU A

JlabopaTopHble 3aHATHSA:

OK 01
OK 02
OK 04
OK 07
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30. JIaboparopnas padota No2 «YMCTBEeHHasi pa0OTOCIIOCOOHOCTH)
OsrnajieHHe METOJaMU OIPECIICHUS MOKa3aTeNeil yMCTBEHHOM pabOTOCIIOCOOHOCTH, O0BSCHEHUE
MOJYYEHHBIX Pe3yIbTaTOB M (HOPMYIIMPOBAHUE BBIBOJIOB (TMCBMEHHO) C UCIIOIBb30BAaHUEM HAYYHBIX
MIOHATUM, TEOPUN U 3aKOHOB

*B ToM uHcJie IpoecCHOHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE JIa00PATOPHOTO 3aHATHSI

B kauecTBe TpUrrepoB CHUXKAKOIIMX PA0OTOCIIOCOOHOCTH UCIOIb30BaTh YCIOBUS OCYIIECTBICHUS
npoeCCHOHATILHOM IeATEFHOCTH: IIIyM, TEMIIepaTypa, Gu3ndeckas Harpy3Ka u T.1I.

HpO(l)eCCHOHaJII)HO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmalme MNPUKJIAAHOTO MOI[yJ'IH)

Pa3znea 5. buosorus B :KN3HHA 12 OK 01
Tema 5.1. OcHoOBHOE coepKaHue 6 OK 02
buorexnonorun | Teopernueckoe coaep:kanue: OK 04
B JKH3HH 31. BuotexHoOIOTHUs KaK HayKa ¥ Mpou3BoIcTBO. OCHOBHBIC HAIIPABIICHUS COBPEMEHHOM 2 OK 07
KaKa0ro onorexHosoru. Meroasl OnorexHoinoruu. OOBEKTH OMOTEXHOJIOTUN. DTHUKA OMOTEXHOJIOTHUECKIX
Y TEHETUICCKUX IKCIIEPUMEHTOB.
32. [IpaBuia noucka u aHaau3a OMOIKOJIOTNYECKOI HH(pOpPMAIIMK U3 PA3TUYHBIX UCTOUHUKOB (Hay4Has 2
1 yueOHO-Hay4YHas TUTEpaTypa, CpeACcTBa MaccoBoil nHdopmarmu, ceTb IHTepHeT u apyrue)
IIpakTHYecKkHe 3aHATHSA:
33. Ilpaktuueckas padora Ne7 «Kelicsl Ha aHaNM3 HHOOPMALIUK O HAYYHBIX JOCTHKEHHIX B 001IaCTH 2
TEHETUYECKUX TEXHOJIOTUH, KJIETOUHON WHKEHEPHH, MUIIEBHIX OMOTEXHOJOTHM. 3aluTa Kekca:
MIPEJICTABJICHNE PE3YIbTATOB PEIICHUS KeMCOB (BBICTYIUICHUE C MIPE3EHTAINEH )»
Tema 5.2.1. BuoTexH0JIOTUM B TPOMBILLJIEHHOCTH 2 OK 01
Tema 5.2.1. OcHoBHOE coep:kaHue OK 02
buorexnooruu | [Ipaxruueckue 3ansaTHS: OK 04
B 34. Ipakruueckas pabora Ne§ «Pa3zBuTne MpoMBINIUIEHHOW OMOTEXHOIOTHI M €€ TIPUMEHEHHUE B KU3HU 2 OK 07
NMPOMBIILTIEHHOC
™ YeJIOBeKa, MIONCK W aHAIM3 HH(POPMAIIMH U3 Pa3TMIHbIX HCTOYHUKOB) (HaydHas U y4eOHO-HAYIHAS

JIUTEeparypa, cpesicTBa MaccoBoil nHdopMmanuu, cetb IHTEpHET U ipyrue)
Ketficpl Ha aHanm3 nHGOPMALIMU O PA3BUTHUU MPOMBIIUIEHHOW OMOTEXHOIOTHH (110 TpyIIam)
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3ammura keiica: [IpencraBienne pe3yabTaTOB PEIICHUs KEHCOB (BBICTYIICHUE C TTPE3CHTAIINECH )

Tema 5.2.3. BHOTEXHOJIOTMN U TEXHUYECKHE CHCTEMBbI 4
Tema 5.2.3. OcHoBHoOe coepkaHue OK 01
buorexnonornu | [Ipakruueckune 3aHsTHS: OK 02
H TEXHHHECKHE 35. Ilpaktuueckas padota Ne9 « PazButue 6MOTEXHONIOTHI ¢ MPUMEHEHUEM TEXHUYECKUX CUCTEM 2 OK 04
CHETEMDI (bnonmxkenepusi, oOmonHpopMaTruka, OMOHUKA) U UX MPUMECHEHHE B )KM3HU YEJIOBEKA, ITOWCK M aHAIIU3 OK 07
nHGOPMAINY U3 Pa3IMYHBIX HCTOYHUKOBY (Hay4YHas U y4eOHO-Hay4YHas JIUTEPATypa, CPEACTBA MACCOBOM
nHpopmanuu, cetb IHTEpHET U ApyTHUE)
Keiicel Ha aHanM3 HHPOPMAITMH O PA3BUTHH OMOTEXHOJIOTHI ¢ MPUMEHCHHEM TEXHHUYECKUX CHCTEM (T10
rpynmnam)
36. IIpaktuueckas padora Nel( «3ammura kefica: [IpencraBienne pe3yabTaTOB PEIICHUS KEHCOB)» 2
(BBICTYILIEHUE C MIPE3EHTAINEH)
IIpome:xkyTouna
st arrectamus no | JuddepeHypoBaHHblii 3a4eT
AUCHUILINHE
Bcero: 72
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3. YCJIOBUA PEAJIN3AIIMA TIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUIIJIMHBI
3.1. Jlaa peaJu3anuu NporpaMMbl AUCHMILUIUHBI 10JKHBI ObITh NMPeAyCMOTPEHbI

cieayiolue crnenuajbHble IOMeIeHus
Kabuner «buomorumy», ocHamieH B COOTBeTCTBHMM ¢ 1. 6.1.2.1 oOpa3soBarenpHOU

nporpaMmel 1o crneunaabHocTu 09.02.07 HMudopManmoHHBIE CHUCTEMBI W IMPOTPaMMHPOBaHUE!
KaOMHET €CTECTBEHHOHAyUYHBIX AMCLUIUIMH: pabouee MECTO IMpernojaaBarels; padodyue mecra
oOyyaromuxcst (CTOJIbI y4eHHYECKHe J1a0opaToOpHble C TEMAaTUYECKUM OOOpYAOBaHHEM ISt
BBITIOJIHEHUS JTAOOPAaTOPHBIX paldOT, CTOJNBI OCHAIICHBI IUIAHIIETAMU JUIS HCIOJIb30BAHUS
IUGPOBBIX 00pa30BaTENbHBIX PECYPCOB), MYJIbTUMEIUMHBIM KOMILJIEKC (KOMIIBIOTEP C
JIMLIEH3UOHHBIM IIPOrpaMMHBIM 00ecrieueHHeM, IPOEKTOP, NHTEPAKTUBHAs JOCKA, TEJIEBU30p,

AKYCTUYECKHE KOJIOHKH)

3.2. UndopMmanmnoHHoe obecniedeHHe peajin3alu NPOrpaMmMbl
Jns peanusanuu mporpamMMmbl  OMOIHOTEUHBIH (GOHA 00pa30BaTENLHONW OpraHU3aIud
UMeEeT IeYaTHhIC W/WIHM JJIEKTPOHHBbIE 00pa3oBaTelibHbIE M MH()OPMAIMOHHBIE PECYpPCHI
JUTSL UCTIOJIB30BaHUs B 00pa30BaTEIbHOM IPOIECCE.
3.2.1. OcHOBHBIE U3TAHUSA
1. AradonoBa, U. b. buonorus : 6a3oBblii yposens : yueOHuk / U. b. Aradonosa, A.
A. Kamenckwuii, B. . CuBornazoB. — 2-e usg., crep. — Mocksa : [IpocBemnienue,
2025. — 271 c. — ISBN 978-5-09-121341-6. — Tekcrt : anekTpoHHbIH // JlaHb :
3JIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/472913
— Pexxum pocTyna: 1uist aBTOPH3. MOJIb30BATEIICH.

2. Aradonosa, U. b. buonorus : 6a30BbIif ypOBEHb : MPAKTHKYM : yuyeOHoe mocobue /
. b. Aradonona, B. 1. CuBormnazos. — 2-e uz., crep. — Mocksa : [Ipocserienue,
2025. — 112 c. — ISBN 978-5-09-121342-3. — TexkcT : 3neKkTpoHHbli // Jlaub :
ANIEKTPOHHO-OMOIMoTeynas cuctema. — URL: https://e.lanbook.com/book/472916
— Pesxum mocTyna: st aBTOpH3. TMOJIb30BaTENEH.

3.2.2 JlonmotHUTEIbHbIE HCTOYHUK

1. buonorus : 10-i xnacc : 6a3oBblii ypoBeHb : yueOHuMK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6uoB [u ap.] ; mox penakuueii B. B. Ilaceunuka. — 6-e usn., crep. —
Mocksa : Ilpocsemenue, 2024. — 223 c. — ISBN 978-5-09-112164-3. — Tekcr
ANEKTpOHHBIH  //  Jlanp  :  2JleKTpoHHO-OMOnMoTeuHas  cucrema. —  URL:

https://e.lanbook.com/book/437336 — Pexwum fgocTyma: st aBTOPHU3. MOJIb30BaTEIICH.
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2. Buomnorus: 11-ii knacce: 6a30BbIid ypoBeHb : yueOHHK / B. B. [Taceunuk, A. A.
Kamenckwuii, A. M. Pyouos [u ap.]. — 6-e u3n., crep. — Mocksa : [IpocBenienne, 2024, —
272 c.— ISBN 978-5-09-112165-0. — TekcT : anekTpoHHbIH // JIaHb : 371eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/409211 — Pexwum gocryma:
JUTSL QBTOPH3. MOJIb30BATEIICH.

3. ApryHoBa, M. B. Dxoiorus : 6a30BbIil ypoBeHb : yueOHuK / M. B. ApryHosa, /l.
B. Mopryn, T. A. [lmtocanna. — 2-e u3g., crep. — Mocksa : [Ipocsemenue, 2025. — 175
c. — ISBN 978-5-09-122427-6. — Tekcrt : 3neKkTpoHHbIH // JIaHb : 2IeKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/497810 — Pesxum nocryna:
JUIsl aBTOPH3. T10JIb30BaTEIIEH.

4, ®denopoc, E. . Dxomorust : 6a30BbIi YPOBEHD : MPAKTUKYM : yueOHOe mocooue / E.
N. denopoc, I'. A. HeuaeBa. — 2-¢ u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 381 c.
— ISBN 978-5-09-126107-3. — TekcT : 37eKTpoHHbIi // JIaHb : AJIEKTPOHHO-
oubnmmnoreunas cucrema. — URL: https://e.lanbook.com/book/497807 — Pexwum nocryma:
JUIsl aBTOPH3. T0JIb30BaTEIIEH.

3.2.3 UnTepHeT - pecypcsbl

1. Bcepoccuiickue unrepuer-onummnuanst. - URL: https://online-olympiad.ru
2. - TekcrT: 3JIeKTPOHHBIH. POB
3. Hayunast snextponnas 6ubnmoreka (HOB). - URL: http://www.elibrary.ru . - Tekcr:

3JIEKTPOHHBIMN.

4. OTkpbIThI KOUeK. buonorus. - URL: - TekcT: a5eKTpOHHBIH.

5. BupryanbHas oOpasoBarenbHas nmabopaTopusl. - URL:
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&i
d=7&Itemid=102 - TekcT: 31eKTPOHHBIA.

6. buomorus. DnextpoHHblii yueonuk. http://biologylib.ru/catalog/ - URL: / - Texkcrt:
AIEKTPOHHBIN.

7. MudopmannoHHO-CIpaBOYHBI pecypc mo ouonorun. - URL: http://www.cellbiol.ru/ -
TekcT: 3IeKTpOHHBIN.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpoJIb U oOlleHKa pe3ylIbTaTOB OCBOEHUS O0IIe00pa30BATEIBHON TUCIIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJIeHHbIE Ha (POPMHUPOBAHUE OOLIHX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II;'I I10 pasgciaM U TEMaM COACPIKaHUA yqe6Hor0 Marcpuaia.

Oo6masi/mpogeccuoHanbHAS Paznen/Tema MeToabl 1 popMbI
KOMIIeTeH U KOHTPOJIA
OK 01. Beibupatsh criocoOsI P 1, Tema 1.1, 1.2 IT-o/c, 1.3 | TectupoBanwue

pelieHHs 3a1a4
npohecCHOHABLHOM
ACATCIIBHOCTH NPUMCHUTCIIBHO
K pa3IMYHbIM KOHTEKCTaM

IT-o/c, 1.4, 1.5.

P2, Temnr 2.1, 2.2, 23,24
I1-o/c, 2.5 I1-o/c, 2.6 IT-o/c.
P 3, Temsr 3.1, 3.2.

P 4, Temnr 4.1, 4.2, 43, 44
I1-o/c, 4.5 IT-o/c,

P 5, Temsl 5.1 IT-0/c, 5.2
IT-o/c.

VYeTHBII onpoc
buonornueckuii TUKTaHT
[Ipencrasnenue pe3ysbTaToB
MPAKTUYECKUX U
71a00paTOPHBIX pabOT
3aiuTa TBOPUYECKUX paboT
KonTponbnas pabora
BrinosiHeHue 3agaHuii Ha
G hepeHIMPOBAHHOM
3auere

OK 02. Ucnomp30BaTh
COBPEMEHHBIC CPEJICTBA
MOKCKa, aHAJIN3a U
WHTEpIpeTay HHPOPMAIIHNH,
1 nH()OPMAIMOHHBIC
TEXHOJIOTMH JIJIS BBIIOJIHEHUS
3a/1a4 poeCcCHOHATIBHON
JIeATEeIIbHOCTH

P1, Temal.l, 1.2 II-o0/c, 1.3
IT-o/c, 1.4, 1.5.

P 2, Temnr 2.1, 2.2, 2.3, 2.4
I1-o/c, 2.5 IT-o/c, 2.6 IT-o/c.
P 3, Temsr 3.1, 3.2.

P 4, Temnr 4.1, 4.2, 4.3, 44
I1-o/c, 4.5 I1-o/c,

P 5, Temsr 5.1 IT-0/c, 5.2
IT-o/c.

TectupoBanue

YcrHbIit onpoc
buonorudeckuii TuKTaHT
[IpencraBienue pe3ynbTaToB
MPAKTUYECKUX U
1a00paTOPHBIX pabOT
3aiuTa TBOPUECKUX paboT
KonTponbnas padbora
Brinonnenue 3a1annii Ha
T pepeHIIMPOBAHHOM
3auere

OK 04. DddexTuBHO
B3aMMO/ICICTBOBATH U
paboTath B KOJUIEKTHUBE U
KOMaH/1e

P 1, Tema 1.2 IT-o/c, 1.3 II-
o/c.

P 2, Temsr 2.4 I1-o/c, 2.5 I1-
o/c, 2.6 TT-o/c.

P 4, Temsr 4.4 I1-o/c, 4.5 1I-
o/c,

P 5, Temsr 5.1 IT-0/c, 5.2
IT-o/c.

[IpencraBnenue pe3ynbTaToB
NPaKTUYECKUX H
1a00paTOPHBIX pabOT
3aiuTa TBOPUECKUX paboT

OK 07. ConeiicTBOBaTH
COXPAHEHHUIO OKpYKarouen
Cpelbl, pecypcocOepexeHHIO,
MPUMEHSTh 3HaHUS 00
M3MEHEHUH KIMMara,
IPUHIUITBI O€PEXINBOTO

P 4, Temnr 4.1, 4.2, 4.3, 44
IT-o/c, 4.5 IT-o/c,

P 5, Temsr 5.1 IT-0/c, 5.2
IT-o/c.

TecTtupoBanue

VYeTHbI onpoc
bronornyeckuii IMKTAHT
[IpencraBnenue pe3yabTaToB
MPAKTUIECKHUX PadoT
3amuTa TBOPUYECKHUX padoT
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IPOU3BOJICTBA, 3P (HEKTUBHO
JIEICTBOBATH B UPE3BbIYaNHBIX
CUTYaLUsAX

KonTtponsHas pabora
BrimoaHenune 3amaHnuii Ha
QG pepeHIIMPOBAHHOM
3ayere
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