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[Iporpamma obmieoOpa3oBarenbHOro npeamera «buonorus» npenHa3HayeHa
JUISL U3YYEeHHsI OMOJIOTUU B MPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3alUsX,
peanu3yromux o0pa3oBaTeNIbHYI0 MPOrpaMMy CpEeIHEro o0Iero oOpa3oBaHUs B
npeesaax OCBOEHUS OCHOBHOM MpohecCHOHAbHON 00pa30BaTEeNIbHOM MPOTrpamMMbl
CIIO (OIIOIT CIIO) na 6a3e 0CHOBHOTO OOmIEro 0oOpa3oBaHUsS MPHU MOATOTOBKE
CHEIHAIMCTOB CPEAHETO 3BEHA.

[Iporpamma  pa3paborana Ha ocHOBe TpeOoBanuit  DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAapTa CPEAHEro oOIero oopa3oBaHuUs,
NPEIBABISIEMBIM K CTPYKTYPE, COAEPKAHHIO M PE3yJIbTaTaM OCBOEHUS y4eOHOMU
npeamera «buonorus», B coorBerctBun c: Ilpukazom Munnpocsemenus PO or
24.08.2022 r. Ne 762 «O06 ytBepxxaenuu [lopsiaka opraHu3auy U OCYIIECTBICHUS
o0Opa30BaTeNbHON AESATENTPHOCTH MO 00pa3oBaTENbHBIM IMpOrpamMma CpEIHEro
npodecCuoHaIbHOTO  00pa3oBaHus», llpukazom MunnpocBemenus PO ot
12.08.2022 r. Ne 732 «O BHecenuun usmeHenuit B deaepanbHbiii ['ocyaapcTBeHHBIM
Crangapt Cpennero O6miero O6pazoBanusi», [Ipukazom ot 23.11.2022 r. Ne 1014
«O6 yrBepxaenun DenepansHoit OOpazoBatensHoil  [Iporpammer  Cpennero
OOmero OOpa3zoBanus», PekoMeHAalusMu MO pealu3aldd CPEAHEro OOILEro
oOpa3oBaHusl B IpeAeiax OCBOCHHS 00pa3oBaTeIbHOM MPOrpaMMbl CpPEIHETO
npodeccuonansHoro oopasosanus (ot 01.03.2023 r. Ne 05-592).

Opranuzanus — pazpadotuuk: denepaibHOE TOCYJAPCTBEHHOE OIOIKETHOE
YUPEKICHUE BBICILIETO o0pazoBaHuUsI Kazanckuit VCCIIEIOBATEIIbCKU
TEXHOJIOTHYECKUHN YHUBEpCHUTET Ka3aHCKUI TEXHONOTUYECKUN KOJUIEDK.

PaccmoTpena Ha 3acenanuu npeameTHO-1ukII0Boi komuccuu (IT1K)
npotokon Ne 7 ot "25" mapra 2025 .

[Tpencenarens I1IIK / H.H. ®anuna
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEH ITPOI'PAMMBbBI
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA «bUOJIOI'USD»

1.1. Mecto mpeameTra B CTPYKTypE€ OCHOBHOW MpPOQECCHOHAIBHON
00pa30BaTENbHOM MPOTPAMMBI

O6meoOpazoBaTenbHbll  NpeaMeT «buosorus» sBiIseTcs 00s3aTeabHOM
4yacThlo  0011€00pa30BaTeIbHOTO IMKJIAa 00pa3oBaTeNbHON MpPOrpaMMbl B
cootBeTcTBUM ¢ [Ipukazom Munnpocsemenus Poccun ot 15.11.2023 Ne 860 mo
npodeccunn 18.01.34 JlaGopaHT 1O KOHTPOJIO KadecTBa CHIPbS, PEAKTHBOB,
MPOMEKYTOUHBIX MPOJTYKTOB, TOTOBOWM MPOIYKIIMU, OTXOJOB MPOU3BOJACTBA (I10
OTPaCIISIM).

1.2. llenn n nmaHupyeEMBIE PE3yIbTAaThl OCBOCHUS ITPEAMETA
1.2.1. llenn u 3agaun npeaMera

Llenr mpenmera: QopMHpOBAaHHWE Y CTYACHTOB TMPEACTABICHUS O
CTPYKTYPHO-(DYHKITMOHAJILHON OpraHW3ally KUBBIX CHCTEM PAa3HOTO paHra Kak
OCHOBBI TIPUHATHS PEIICHWA B OTHOIICHHWH OOBEKTOB XWBOW TPUPOILI U B
MIPOM3BOJICTBEHHBIX CUTYAIIHSIX.

3agauu npeamMera:

1) chopmupoBaTh NOHMMaHUE CTPOEHHS, MHOTOOOpa3Hsi U OCOOEHHOCTEU
XUBBIX CHCTEM Pa3HOIO YPOBHSI OpraHH3alMd, 3aKOHOMEPHOCTEH NpPOTEKaHUs
OMOJIOTMYECKUX TPOLECCOB MW SBJICHUW B OKPYXKAIOIIEH cpeae, LeJOCTHOM
HAyYHOW KapTHHBI MHUpPA, B3aUMOCBSI3M M B3aWMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHUS OIpPENeNsATh KUBbIE OOBEKTHI B MPHUPOJIE; MPOBOIUTH
HAOJIIOJIEHUS 32 SKOCHUCTEMaMHU [Tl BBISBJICHUS! €CTECTBEHHBIX U aHTPOMOTEHHBIX
W3MEHEHH I, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUIH,

3) chopMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIUX OHOJOTHUYECKUX
IKCMEPUMEHTAIbHBIX HMCCIEAOBAHUNA C COOJIOJEHHMEM TpaBUi OE30MacCHOTO
oOpaitieHus ¢ 00beKTaMu U 000pyI0BaHUEM;

4) pa3BUTh yMEHHMS HCIIOJIb30BaTh HMHGPOPMALUIO OHOJIOTHYECKOTO
XapakTepa U3 pa3INIHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHS NPOTHO3UPOBATH  IOCJEACTBUS  CBOEH
JESITEIBHOCTH 10 OTHOILIEHHUIO K OKpYKalolllel cpese, COOCTBEHHOMY 3710POBbIO;
000CHOBBIBaTh U COOJIIOAATh MEPhI MPOPMITAKTUKHN 3a00I€BaHUIA.



6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH OCTIDKCHHH OMOJOTHYECKOMN
HAyKd W TEXHOJOTUM B TMPAKTUUYECKON JESITEIbHOCTH YeEJIOBEKa, PpPa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH.

1.2.2.

[Inmannpyemele

pE3yNbTATHI

OCBOEHHUSI  00111e00pa30BaTEIBHOTO

npeamerta B cootBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue npeamer umeet npu GopmupoBannu u pazsutuu OK u

I1K.
Ko u IInanupyemMsblie pe3yJjbTaThbl OCBOECHHS THCIUIIHHBI
HAMMEHOBaHHe
‘l’OPM“PyeM"jX O0mue JucnunauHapHble
KOMIeTeH Ui
OK 01. B yacT Tpy10BOro BOCIUTAHUS: c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U
BriOupath - TOTOBHOCTb K TPY/y, OCO3HaHUE pOJIH OMOJIOTHU B CHCTEME HAYYHOTO
CHOCOOBI [IEHHOCTH MacTepPCTBa, TPYIO0TO0HE; 3HaHUS; QYHKIIMOHATBHOM
pelieHus 33]]a4 | - TOTOBHOCTh K aKTHBHOM JICATEIILHOCTH | TPAMOTHOCTH Y€JIOBEKA ISl PEIICHHUS
npoeCCHOHANb | TEXHOJIOTUYECKON U COLUAIIbHON YKU3HEHHBIX TIPO0IeM;
HOU HaIPaBJICHHOCTH, CIIOCOOHOCTD c(OPMHUPOBAHHOCTh YMEHUS
JeSITeIIbHOCTH WHUIIMAPOBATh, IUTAHUPOBATh U PacKpbIBaTh COACPIKAHUE
NPUMEHHUTEIBHO | CAMOCTOSATENBHO BBITIOIHSITH TaKyHO OCHOBOITOJIATAIOIINX OMOJIOTHYECKUX
K pa3IMYHbIM JeSITeIILHOCTD; TEPMHUHOB U TIOHATHHN: KHU3Hb, KICTKA,
KOHTEKCTaM - HHTEpeC K pa3InyHbIM cepam TKaHb, OpTaH, OpraHu3M, BU]I,

po¢eCCUOHAIBHON JeATETHHOCTH,
OgnazieHre YHUBEPCATBHBIMHA y4EOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE 1eiiCTBUS:

- CaMOCTOATENbHO (POPMYIINPOBATh U
aKTyaJlu3UpoBaTh NMpooiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIIECTBEHHBIN
MPU3HAK WM OCHOBAHUS I CPABHEHHSI,
KiaccupuKauy u 0000IIeHNS;

- OMpEAETATh LU AATEIbHOCTH,
3aJlaBaTh MapaMeTPhl U KPUTEPUH UX
JOCTHKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MPOTHUBOPEYUS B paCCMAaTPUBAEMBIX
SIBIICHUSX;

- BHOCUTh KOPPEKTUBHI B JIESATEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LeJISIM, OLICHUBATh PUCKHU TMOCIEICTBUN
TeSITeTbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE TTPH
peleHIH KU3HEHHBIX TPo0IeM

0) 0a30BbIe HcCCIe0BaTEIbCKHE
nelcTBHA:

MOMYJISALINSL, SKOCUCTEMA, OUOIIEHO3,
ounocdepa; meradbonu3m (0OMeH
BELIECTB U MIPEBPALCHUE SHEPTUN),
roMeocTas (caMoperyJsius),
OuocuHTe3 OenKa, CTpyKTypHast
OpTaHM3AIHS JKUBBIX CUCTEM,
JIMCKPETHOCTh, CAMOPETYJISALINS,
CaMOBOCITPOU3BEICHUE (PETTPOIYKIIHS),
HaCJIEJACTBEHHOCTh, U3MEHUYNBOCTb,
SHEPro3aBUCUMOCTb, POCT U pa3BUTHE,
YpOBHEBAsI OpraHU3aIHs;
c(hOpMUPOBAHHOCTh YMEHUS
pacKpbIBaTh COJIEPIKAHUE
OCHOBOTIOJIATAIOIIUX OMOIOTUYECKUX
TEOPU U TUIIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
ABOJIIOLIMOHHOM, MPOUCXOKICHUS
JKU3HU U YETIOBEKa;
c(hOpMUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIATAIOIIIHE
OMoJIOTHYECKHE 3aKOHBI
3akoHomepHocTH (I'. Mengens, T.
Moprana, H.W. BaBusnosa, J. ['ekkens,
®. Mromepa, K. bapa), rpanuiisr ux
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- BJIaJIETh HaBbIKaMH y4eOHO-
HCCIIEA0BATEIBCKON U IIPOEKTHON
NeSITeIbHOCTH, HAaBBIKAMHU Pa3peIICHHS
pooem;

- BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIE
CBSI3U M aKTyaJIM3UPOBATh 3a]1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNS,
HAXO/UTh apryMEHTHI JUIs
JI0Ka3aTeIbCTBA CBOUX YTBEP)KICHHIH,
3aJlaBaTh apaMeTpbl U KPUTEPUU
pelIeHus;

- aHaJIM3UPOBATH MOTyYECHHBIE B XO/I€
pelIeHus 3a1auu Pe3yIbTaThl,
KPUTHUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHUSX;

- YMETh MEPEHOCUTH 3HAHUS B
M03HABATENbHYIO U PAKTHUYECKYIO
00J1acTH KU3HEACITEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIacTell;

- BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh
OpPHUTHMHAIILHBIC TIOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BaHMS B
ITO3HABATEJIBHON U COLIMAIBHON
MPaKTHKE

MPUMEHUMOCTH K JKUBBIM CHCTEMaM;
nproOpeTeHne OnbITa MPUMEHEHHS
OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCTIOJIB3YEMBIX B OMOJIOTHH:
HAOIIOICHUS ¥ OMTUCAHMSI )KUBBIX
CHCTEM, IIPOLIECCOB U SABJICHUI;
OpraHu3aluy U IPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKCHUS THITOTE3, BBISIBIICHUS
3aBUCUMOCTH MEXJy UCCIICTyEMBbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJTyYCHHBIX
pe3yabTaToB U (HOPMYITHUPOBAHUS
BBIBOJIOB C HCITOJIb30BAaHHEM HaYYHBIX
MOHATHUH, TCOPHIA U 3aKOHOB;
c(OPMHUPOBAHHOCTb YMEHUS BBIACISATh
CYIIECTBEHHbBIC PU3HAKU BHPYCOB,
KJICTOK TIPOKApUOT U 3YKAPHUOT;
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, BUJIOB, OMOTEOIICHO30B U
9KOCUCTEM; OCOOCHHOCTH TPOIIECCOB
0oOMe€Ha BEIIECTB U MIPEBPALLICHUS
SHEPTUU B KJIETKE, POTOCUHTE3A,
TUTACTHYECKOTO U SHEPTEeTHYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, Mei03a,
OILJIOJIOTBOPEHHUS, Pa3BUTHS U
Pa3MHOKCHUS, UHIHBHUIyaJILHOTO
pa3BUTHA OpraHu3Ma (OHTOI'eHe3a),
O0pBHOBI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOT'0 0TOOpA,
BHJ1000pa30BaHMs,
PUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpene oOuTaHusl, BIUSHUS
KOMITIOHEHTOB 3KOCHCTEM,
AHTPOTIOTEHHBIX U3MEHEHHI B
HKOCHUCTEMAX CBOEH MECTHOCTH,
KpPYroBOpPOTa BEIIECTB U MIpeBpallleHUe
sHEpruu B Ouocdepe;
c(hOpMUPOBAHHOCTh YMEHUS PEIIaTh
OMOJIOTHYECKHE 331a4H, COCTABIISATh
TeHOTUITHYECKHE CXEMbl CKPEIINBaHUS
JUTSI pA3HBIX TUTIOB HACJIEIOBAHUS
MPU3HAKOB y OPTaHU3MOB, COCTABIIATh
CXEMBI TIEPEeHOCa BEIIECTB U DHEPTUHU B
9KOCUCTEeMax (IIeTT TUTAHMSI, TUIICBBIC
CEeTH)

OK 02.
HUcnonb3oBats
COBPEMEHHBIC

B o0s1acTH HEHHOCTH HAYYHOI'O
MO3HAHUSA:
- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,

c(hOopMUPOBAHHOCTh YMEHUM
KPUTHUYECKH OIICHUBATh HH()OPMAIIHIO
OMOJIOTUUYECKOTO COEPKaHMUS,




cpeacTBa
MIOWCKa, aHAJIN3a
u
UHTEpIpeTannun
uHpOpPMALIUHU U
UH(POPMALIMOHH
BI€ TEXHOJIOTHH
JUISL BBITIOJTHEHHS
3a1a4
npodeccruoHalb
HOI
JeSITebHOCTH

COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO
Ha JINAJIore KYJIbTYp, CIIOCOOCTBYIOMIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE S3bIKOBOUN U
YUTATENICKOM KYJIbTYpBI KaK CPECTBA
B3aUMOJICHCTBHS MEXTy JTIOAbMU U
MO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTHU HAyYHOM
NeSITeIbHOCTH, TOTOBHOCTh
OCYILIECTBIAThH MPOEKTHYIO U
UCCIIEIOBATENBCKYIO ACSITEIbHOCTD
WHIUBUAYAIBHO U B TPYIIIE;
OBnazneHnue yHUBEpPCAIbHBIMHU Y4€OHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

B) pabora ¢ ungopmanmei:

- BIIaJICTh HaBBIKAMU MOJTyYEHUS
nH(OPMAILIUY U3 UCTOYHUKOB PA3HBIX
THUIIOB, CAMOCTOSITEIIEHO OCYIIECTBIISITh
MOMCK, aHAJIN3, CUCTEMATU3AIUIO 1
MHTEPIPETAINIO HHPOPMALIUN
Pa3IMYHBIX BUJOB U GOPM
MIPEICTABIICHHS,

- C03/1aBaTh TEKCTHI B PA3JINYHBIX
(dbopmaTax ¢ yueToM Ha3HAUYCHHS
nHGOpPMAIINY U [IETIEBOH ayIUTOPHH,
BbIOMpAasi ONTUMAIBbHYIO (hOpMy
MIPEJICTaBIICHNUS U BU3yaTH3alliN;

- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTb HHpOPMaLINH, e
COOTBETCTBHE MTPABOBBIM U MOPATIHHO-
THUUYECKUM HOpMaM;

- ICTIOJIB30BATh CPECTBA
MH()OPMALIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B
pElIeHNH KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX U OPraHU3alMOHHBIX
3aja4 ¢ coOr0IeHueM TpeOOBaHUI
SPrOHOMUKH, TEXHUKHU 0€3011aCHOCTH,
TUTHEHBI, pecypcocOepeKeHus,
MIPABOBBIX M ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 06€30MMacCHOCTH;

- BJIJIETh HaBBIKAMH PACIIO3HABAHUS U
3aluThl HH(pOpPMaLUH,
nH(pOpMaMOHHOM 6€30MacHOCTH
JUYHOCTH

BKJIFOYAIOLTYIO TICEBJJOHAYYHbIE 3HAHUS
U3 pa3JINYHbIX UCTOYHUKOB (Cpe/ICTBA
MaccoBoi WH(GOPMAIIUHU, HAYIHO-
MONYJISIPHBIE MaTePUAJIbI);
MHTEPIPETUPOBATH STUYECKUE ACTIEKThI
COBPEMEHHBIX HCCIIEIOBAaHUN B
Ouosioruu, MeAULMHE, OMOTEXHOJIOTHH;
paccMmarpuBath Tio0aabHbIC
HKOJIOTHYECKUE TMPOOIIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH 110
OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULIMIO;

c(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh
CcOOCTBEHHBIE MMCbMEHHBIEC U YCTHBIE
COOO0IIIeHUsI HA OCHOBE OMOJIOTUYECKOM
uH(OpPMAaLIUU U3 HECKOJIBKUX
HMCTOYHHKOB, TPAMOTHO UCII0Ib30BAThH
MOHSATUHHBIN anmapar OHOJIOTHH




OK 04.

O dexTuBHO
B3aMMO/JICHICTBOB
aTh U paboTaTh B
KOJUIEKTHBE U

- TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOATEIIBHOCTH U
CaMOOIIPEEIICHHUIO;

-OBJIaJICHHE HaBBIKAMHU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U

npUOOPETEHUE OTIBITA TPUMCHCHHS
OCHOBHBIX METOJIOB HAYYHOT'O
MO3HAHUS, UCIIOJIB3YEMbIX B OUOJIOTHH:
HAOJIIOEHUS U OIHUCAHUS KUBBIX
CHCTEM, IIPOLIECCOB U SIBJICHUN;

KOMaH/1e COLIMAJIBHON JeSITEeIbHOCTH; OpTraHMU3aIH U TPOBEICHUS
OBiajieHne YHHUBEPCAIbHBIMH OMOJIOTMYECKOTO IKCIIEPUMEHTA,
KOMMYHUKATHBHBIMU JIEHCTBUAMM: BBIJIBIDKCHUS THITOTE3, BBISBIICHUS
0) coBMecTHasl 1eSITeJIbHOCTD! 3aBHCHMOCTH MEXKy UCCIICTyeMbIMU
- IOHUMATh U UCIOJIb30BATh BEJIMYMHAMU, OOBSICHEHHSI TOTYYEHHBIX
MIPEeUMYIIeCTBa KOMaHIHON U pe3yNnbTaToB U (POPMYITHPOBAHUS
WHIUBUAYAIBHON paboThI; BBIBOJIOB C UCIIOJIb30BAHUEM HAyYHBIX
- IPUHUMATD 1IETTU COBMECTHOM MOHSTHA, TEOPUI U 3aKOHOB
JeSITeIbHOCTH, OPTaHU30BBIBATH U
KOOPJIUHUPOBATH JACUCTBUSA T10 €€
JOCTUKEHHIO: COCTABJIATh IJIaH
JEHCTBHI, pacpeAensiTh POJIH C yYETOM
MHEHUH YJaCTHHKOB 00CYX/IaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH PaboTy
B YCIIOBUSIX PEATBHOTO, BUPTYAILHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIIATH TIO3UTUBHOE
CTpaTETHYECKOE MOBEICHHIE B PA3ITUIHBIX
CUTYAITUSX, TPOSIBIIATH TBOPUYECTBO U
BooOpakeHue, ObITh HHAITUATUBHBIM
Ogaanenne yHUBEpCAIbLHBIMH
PeryJisiTHBHBIMM € CTBUSIMU:

) NPUHSITHE Ce0sl U APYrUX JIIO/IEi:

- MPUHUMATh MOTHUBBI U APTyMEHTBI
JPYTUX JIIOJIeH TIPU aHAIK3€e PE3yIbTaTOB
NeSITeNIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO
JPYTUX JII0/Iel Ha OIIHOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP
C MO3UIMH JIPYroro 4eJoBeKa

OK 07. B o01acTH 3K0J10rHYECKOTO c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHSATh

CopeiicTBOBaTh | BOCIIMTAHMS: MOJTy4YEHHBIC 3HAHUS TSI 00 BSICHEHUS

COXPaHEHHIO - ¢(hOpMHUPOBAHHOCTDH HKOJIOTHIECKOM OMOJIOTMYECKHX MPOIIECCOB U SIBJICHH,

OKpYXKaromIeH KYJBTYpPBI, TOHUMaHUE BIIASHUS JUTSI TIPUHSATHUS MPAKTUYSCKUX PEIICHUN

cpepl, COITMATEHO-Y)KOHOMHYECKUX MPOIIECCOB | B TIOBCEAHEBHOM KU3HU C TIEITBIO

pecypcocOepeke | Ha COCTOSTHUE TIPUPOTHON U COIMATBHON | oOecriedeHnst 6e30MacHOCTH CBOETO

HUIO, IPAMEHSTh | CPEIbl, OCO3HAHUE TI00ATEHOTO 3JTOPOBBSI U 370POBBSI OKPYKAFOIINX

3HaHUA 00 XapakTepa KOJIOTHUECKUX MpobIIeM; Jro1er, coOITI0IeHUsI 3JJ0POBOTO 00pa3a

U3MEHEHHUN - IJTAHUPOBAHUE M OCYIICCTBIICHUE KHU3HU, HOPM IPAMOTHOTO ITOBE/ICHHS B

KJINMATa, NENUCTBHAN B OKPYKAIOLIEH Cpeie Ha OKpY’KaroIlle MPUPOTHOMN CpeJie;

MIPUHIIMIIBI OCHOBE 3HaHUS 1eJIel YCTONYMBOTO MOHUMAaHHE HEOOXOUMOCTH

OepexIIBOro pa3BUTHS YEJIOBEUECTBA; MCIOJIb30BAaHUS JOCTUKECHHUM




IIPOU3BO/JICTBA,
3P PEeKTHBHO
JIECTBOBATH B
YpEe3BbIYANHBIX
CUTYaLUsAX

AKTUBHOE HEMPUATUE ICUCTBUN,
MPUHOCSIIMX BPE] OKPYKAOLIEN CPELE;
- YMEHHUE MMPOTHO3UPOBATH
HEOJIaroNMPUATHBIC IKOJIOTHIECKUE
MOCJIEICTBUS TIPEANPUHUMAEMBIX
JENCTBUM, IPEAOTBPALLATD UX;

- pacuIupeHue OIbITa ACSTEIHLHOCTH
9KOJIOTMYECKON HAIIPaBICHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATEIILCKOM, MPOEKTHON 1
COIIMAJILHOM JeSITEIIbHOCTH

COBPEMEHHOU OHMOJIOTHUH U
OMOTEXHOJIOTUHN IS PAlIHOHAIEHOTO
[IPUPOIAOIIOJIB30BAHUS




2. CTPYKTYPA U COAEP) KAHUE OBIHIEOBPA3OBATEJIBHOT'O

HNPEIMETA «BHOJIOI'US»

2.1. O0bem npeamera ¥ BUAbI Y4eOHOM padoThI

Buj yueOHoi1 padoThI

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 72

B T.4U.

OcHOBHOe coiep:KaHue 72

BT. 4.

TEOpPEeTUYECKOe 00yIeHNE 40
B T.4. MPO(ECCHOHATTLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2

NPaKTUYECKUE 3aHATHS 28
B T.4. IPO()eCCHOHATBHO-OPHEHTHPOBAHHOE COJICPIKaHHE 8

71a00paTOpHBIE 3aHATHS 4
B T.4. PO eCCHOHATHHO-OPUEHTUPOBAHHOE CO/ICPIKAHNE 2

IMpomeskyTounasi arrectamusi (1uddepeHMPOBAHHDBIN 3a4eT)
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2.2. TemaTu4eCKMil IJIAH U COIEP:KAHMeE MPeMeTa

HaumenoBanue | Comep:kaHue y4eOHOro MaTepuaia (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | @opMupyembie
pa3/iesioB M TeM | 1a0opaTOpHbIe U NPAKTHYECKHUe 3aHATHUS, NPUKJIATHON MOAYJIb YacoB | KOMIeEeTeHIHH
1 2 3 4
Paznean 1. Kiterka — cTpyKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 5KUBOTO 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 2
buosorus kak Teoperuueckoe o0yueHue: 2
Hayka. O0mast  |CoppemenHbIe OTPACIN GHONOrHYCCKUX 3HAHMH. CBS3b OHOIOTHH C APYTHMHI HAYKAMH: OHOXHMUS,
XapaKTepPUCTHK \Guodusnka, OnoHMKa, reHoreorpadus u np. Poms 1 Mecto Ononoruu B GOpMUpOBaHUH COBPEMEHHOM
4 KH3HHA Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KUBOi Marepun. O0I1as xapakTepUCTHKA )KU3HH, CBOIICTBA

KHUBBIX CUCTEM. XMMHUYECKHH COCTaB KJIETOK
Tema 1.2. OcHoBHOE coep:kaHue 6 OK-1
CTpyKTypHO- Teoperuyeckoe od0yueHue: 2 OK-2
¢ynkuuonanbn | Kierounas teopus (T. IlIBanu, M. [llneiinen, P. Bupxo). OCHOBHbIC MOJI0KEHHUSI COBPEMEHHOM KJICTOUHON OK-4
asi opraHu3anmst | Teopuu. THUIBI KIETOYHON OpraHU3alMU: TPOKAPUOTUYECKHUN U 3yKapuoTudeckuid. OTHOKJIETOYHBIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHHe MPOKapUOTHUYECKON KiIeTKU. CTpOeHHE 3yKapuOTUYECKON KIETKH.

Hexnerounsle ¢popMmbl )kxHU3HU (BUPYCHI, OakTeprodaru)

JlaGopaTopHble 3aHATHSA: 2

[Tpuobperenune onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS IIPH BHIIOJIHEHUH JTa00paTOPHBIX PadoT:

JlaGoparopHas

1. JlaGopatopnas pabora «CTpoeHHe KIETKH (PacTeHUs, )KUBOTHbIE, TPHUObI) U KJIETOYHBIE BKIIOUEHHS
(kpaxma, KapOTHHOUIBI, XJIOPOILIACThI, XPOMOILIACTHI )>»

ITonroToBka MUKpOIpENapaToB, HAOIIOAEHNE C TOMOIIBI0O MUKPOCKOIIA, BBISBJICHUE PA3TUUNN MEXKIY

U3y4yaeMbIMH 00beKTaMH, (POpMYIHMPOBAHNE BHIBOIOB

IpakTHyecKue 3aHATHS: 2

BupycHsbie u 6akrepuanbHblie 3a00eBanus. O01Me NPUHIUIIBI HCIIOJIb30BAHUS JI€KaPCTBEHHBIX BELIECTB.
Oco0eHHoCTH TPUMEHEHUsI aHTUOMOTHKOB. [IpeacTaBienue yCTHBIX COOOIEHUN ¢ pe3eHTallel,




MOATOTOBJICHHBIX 1O MEPCYHIO HCTOUYHUKOB, pPCKOMCH/IOBAHHBIX MMPCIIOJaBaTCIICM

Tema 1.3. OcHoBHOE coep:kaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK -2
¢ynkuuonaabH | Xpomocomuas reopusi T. Moprana. CTpoeHHe XpOMOCOM. XPOMOCOMHBIH HA0OP KJIETOK, TOMOJIOTMYHBIC U
ble pakTopbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIONIHBIN U AUIUIOUAHBIN Habop. Hykneunnossie kucnoter: JIHK, PHK
HACJIeCTBEHHOC | HaXOXKCHHE B KJIETKE, UX CTpOeHUE U (PyHKIMU. MaTpHUHbIe MPOLIECCHI B KJIETKE: PerIMKaus, OMOCUHTE3
TH Oernka, permapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA

IIpakTnyeckue 3aHATHSA: 2

Pemenue 3aa4 Ha onpe/esieHne OCIE10BAaTEIbHOCTH HYKIECOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIydae

M3MEHEHHUs MocleoBaTenbHOCTH HykIeoTua0B JJHK
Tema 1.4. OcHOBHOE coepKaHue 2 OK-2
OOmen BemecTs | TeopeTuyeckoe o0yueHue: 2
u npespamenue | [TorsTue MeTaboau3M. ACCUMIUIANNS U JUCCUMUJISINS — IBE CTOPOHBI MeTa0oau3Ma. Turbl oOMeHa
JHepruu B BEIIECTB: aBTOTPO(HBIN U TeTepOTPOQHBIH, ad3poOHBIN 1 aHadpoOHBIN. [InacTnyeckuii oOMeH. PoTOCHHTES.
KJIETKe XeMOCUHTE3
Tema 1.5. OcHoOBHOE co/lep:KaHue 2 OK-2
KusHeHHbIN Teopernueckoe o0yueHnue: 2 OK -4
HHUKJI KJIETKH. Krerounslii nuki, ero nepuosl. MUTO3, €ro cTainu U NpoUCcXoasiue npoueccel. buonoruueckoe
Murto3. Meiio3 3Ha4YeHHe MUTO3a. Melio3 u ero craauu. [loBenenne xpomocom B meitose. Kpoccunrosep. buonornueckuit

CMBICII MeH03a
KonTpoasnas MonekynsipHbIi ypOBEHb OpTaHU3AIHH KUBOTO 2
pabdora
Pa3nesn 2. Ctpoenue u pyHKIMH OpraHusmMa 20
Tema 2.1. OcHoBHOE coepKaHue 2 OK -2
Crtpoenne Teoperuueckoe o0yueHue: 2 OK-4
opraHuszma MHOTOKJIETOYHBIE OPTaHU3MBI. B3aNMOCBS3b OpPraHOB M CHCTEMBI OPTAHOB B MHOTOKJICTOYHOM OpTaHHU3ME.

I'omeocTa3 opranu3ma u ero nojiiepkaHue B Mporecce KU3HEeAEATETbHOCTH
Tema 2.2. OcHoBHOeE coep:xaHue 2 OK -2




DopMbI Teoperuueckoe o0yueHue:
Pa3MHOKeHUs ®opmbl pa3MHOKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoOKeHHEe. Buabl 0ecronoro pa3MHOKEHHS.
OpPraHHu3MOB [TonoBoe pazMHOkeHuE. ['ameToreHes3 y uBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHne M0J0BbIX

kJeTok. OII010TBOPEHHE
Tema 2.3. OcCHOBHOE cojIep:KaHue OK-2
Onrorenes Teoperuueckoe ody4yenue: OK-4
pacTeHui, WupuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpHoreHes u ero craguu. [loctamOproHanbHbINA TEpHO.
JKUBOTHBIX H Crasuu mocTaMOPHUOHATIBHOTO PA3BUTHS Y )KUBOTHBIX M yenioBeka. [Ipsmoe u Henpsimoe pa3BHUTHE.
Ye10BeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
Tema 2.4. OcHoBHOE co/lep:KaHue OK-2
3akonomepHocT | Teopernueckoe o0yueHme: OK-4
U HacJeA0BaHusl | OCHOBHBIE OHATHS T€HETUKU. 3aKOHOMEPHOCTU oOpa3oBaHusl rameT. 3akoHsl I'. Mennens

(MOHOTHMOpUIHOE M TOJUTHOPUIHOE CKpelnBaHue). B3anmoaeiicTBrue reHoB

IIpakTHyeckue 3aHATHA:

Pemenue 3anay Ha onpe/eneHrne BEpOATHOCTH BOSHUKHOBEHUS HACIEICTBEHHBIX TPU3HAKOB MPU MOHO-,

TI1-, TOMIMTHOPUIHOM M aHATH3UPYIOIIEM CKPEUIMBAHUU, COCTABICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OcHoBHOE cogepkaHue OK-1
Cueniennoe Teoperudeckoe ody4ueHune: OK -2
HacjeaoBaHue 3akonbl T. Moprana. CiieruieHHOe HaclieI0BaHHE TeHOB, HapyIeHue cierieHus. Hacnenosanue
NMPHU3HAKOB MIPHU3HAKOB, CIETUICHHBIX C TIOJIOM

IIpakTHYecKkHe 3aHATHSA:

Pemienue 3a1a4 Ha onpe/eneHre BEpOSTHOCTH BOZHUKHOBEHHU S HACIEICTBEHHBIX TPU3HAKOB MPU

CLIETIJIEHHOM HacJIeZIOBaHUM, COCTABIEHUE TeHOTUIMMYECKUX CXEM CKpEIINBaHUs
Tema 2.6. OcHoOBHOe coiep:KaHue OK-1
3akonomepnoct | Teoperuueckoe o0y4enue: OK -2
¥ U3BMEHYHUBOCTH | MI3MEHYMBOCTH NMPU3HAKOB. BUbI N3MEHUYMBOCTH: HACJIEACTBEHHAs U HEHACTIEICTBEHHAs. 3aKOH OK-4

TOMOJIOTUYCCKUX PAIOB B HacJIeACTBEHHOM U3MEHUNBOCTHU (HI/I BaBI/IJ'IOB). MYTaI_II/IOHHa}I TCOpUa
W3MEHYUBOCTH. Buapl MYTaL[I/Iﬁ 1 NPpUYHHBI UX BOBHUKHOBCHHUA. KapI/IOTI/IH yeqoBeKka. HacinencTteeHHbIe




3a0o0sieBaHuUs YeNIOBEKa. | eHHbIE U XPOMOCOMHBIE O0JIe3HH UeioBeKa. boie3Hu ¢ HacIeICTBEHHOM
MPEAPACIIONO0KEHHOCTHI0. 3HAYCHUE MEUIIMHCKON T€HETHKHU B MPEAOTBPAILEHUN U JICUEHUH T€HETUYECKUX
3a00/I1eBaHNM YEIOBEKA

IIpakTuyeckue 3aHATHS:

Pemenne 3aaa4 Ha ONpCaACIICHUE TUIIa MyTalllU ITPU MEPEAAYC HACICACTBECHHBIX IIPU3HAKOB, COCTaBJICHUC
TFCHOTUIIMYCCKUX CXEM CKPCIIMBaHUA

KonTpoibHasn

Crpoenne U pyHKIIUH OpraHu3Ma
padora
Pa3nen 3. Teopusi 3BoJ1I0OUMH
Tema 3.1. OcHoBHOE co/lep:KaHue OK-2
Hcropus Teoperuueckoe ody4yenue: OK-4
IBOJIIOUMOHHOIO | [TepBrie sBomoOHHBIC KoHIenuH (JK.b. Jlamapk, XK.JI. Bropdon). DBomonmnonnas reopust U. [lapBuHa.
yueHHusl. CuHTeTHYecKas TeOpHs YBOIIOIUH U €€ OCHOBHBIE TIOJI0KEHUSI.
MuxkposBomonu | MukposBodtonus. [lomynsius Kak 3IeMEeHTapHas SIMHUALA YBOJTIONKHU. [ eHeTHYeCKHUEe OCHOBBI IBOJIIOIIHH.
f DOneMeHTapHbIE (PaKTOPHI BOMIONNU. EcTecTBEeHHBIN 0TOOP — HANPABISAIONIHA (PAaKTOP SBOIOLNH.

Bunoo6pa3oBanue kak pe3ynbTaT MUKPO3BOIIOLUU
Tema 3.2. OcHoBHOeE coaep:xaHue OK -2
MakposBosronn | Teoperudyeckoe o0ydeHue: OK-4
s, MakponsBosntorus. @PopMbl 1 OCHOBHBIE HarpaBiieHus: MakposBottonnu (A.H. CesepiioB). [1ytu
Bo3sHuKHOBEeHME | 1oCTHXEHUS OMoJIornUecKkoro nporpecca. Coxpanenue 6nopasHooOpasust Ha 3emire.
H Pa3sBUTHUEC T'unore3sl u TEOpHU BOSHMKHOBCHUA KMU3HU HA 3emine. IlosBaenue IEPBLIX KIICTOK U UX DBOJJIOLUA.
#Ku3Hu Ha 3emie | [IpokaproThI U 3yKapUOTHI. [IPOUCX0KICHIHE MHOTOKJIETOYHBIX OPTraHH3MOB. BOSHUKHOBEHHE OCHOBHBIX

[[apPCTB DYKAPHOT
Tema 3.3. OcHoBHOeE coep:xaHue OK -2
Ipoucxoxaenne | Teoperudeckoe oGydenne: OK-4
yeJioBeKa — AHTpomosiorus — Hayka o yenoBeke. CucremaTiueckoe nojokeHue yenopeka. CXoACTBO U OTIHYUS
aHTpOIOreHe3 9eJIoBeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAIMH aHTPOIIOTEHE3a. DBOIIOIHS COBPEMEHHOTO YETIOBEKA.

Yenmoseueckue pacel U UX €AUHCTBO. BpeMs{ " IIYTU PpaCCCIICHUA YCJIOBCKA I10 IIAHETC.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUSM CPCIbI




Pasznen 4. Dxojorus
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Tema 4.1. OcHoBHOE coep:kaHue 2 OK-1
Ixoaoruyeckne | Teopernyeckoe odyuenue: 2 OK -2
(dakTophI M Cpenpl 0OuTaHUs OPraHU3MOB: BOAHAsA, HA36MHO-BO3IyIIHAsA, IOYBEHHAs, BHYTpUOpraHu3MeHHas. Ousnko- OK-7
cpelbl ;KM3HH XMUMHYECKHE 0COOEHHOCTH cpeJl 0OOMTaHus opraHu3MoB. IIpucnocoGienus opraHu3MoB K KU3HH B Pa3HbIX

cpenax. [lonsrue sxonornyeckoro pakropa. Knaccugukanus skonorndeckux gpaxtopos. [Ipasuiio

muHumyma 1O. JInbuxa. 3akon TonepantHoctu B. [lendopaa
Tema 4.2. OcHoBHOE coep:kaHue 4 OK-1
Honmyasinus, Teopernueckoe o0yueHue: 2 OK -2
coo01ecTBa, DKoslornyeckas XxapakTepuCcTHKa BUJa U HOMYJISALMHU. DKOJIOTHYeCcKas HUILA BUIA. DKOJIOTHUECKUe OK -7
IKOCHCTEMBbI XapakTepucTuku nomyisinuu. Cool1iecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. CBsizu MeXIy

opranuzMamu B 6uoreHose. CTpyKTYpHbIE KOMIIOHEHTBI SKOCUCTEMBI: TPOAYLIEHTbI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BEIIeCTB ¥ IOTOK HEPTUH B dKocHcTeMe. Tpoduueckie ypoBHH

IIpakTHyeckue 3aHATHA: 2

Tpoduueckue nenu u cetn. OCHOBHBIE MOKA3aTENN SKOCUCTEMBI. bruomacca 1 mpoayKIusi. DKOJIOTHYECKHe

UpPaMUIbI yuces, OuoMacchl ¥ s3Hepruu. IlpaBuio nupamusl 3HEPruy.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 MIEPEHOCY BELECTBA U SHEPTUH B

HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTIel U MUpaMul OMoMacChl U SHEPTUU
Tema 4.3. OcHoBHOE coep:kaHue 2 OK-1
Buocdepa - TeopeTnueckoe o0yueHue: 2 OK -2
rjiodajabHas Bbuocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uochepe B tpynax B.J. Bepnanckoro. OK-7
akojorudeckast | Obnactu 6uocdeps! 1 ee KOMIOHEHTHL. JK1Boe BelecTBo Onocdeps! U ero GyHKINH.
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs 6rocgepbl. OcodeHHOCTH Orochephl Kak I100aTbHOM IKOCUCTEMBI.

JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BeImecTB 1 OHOre0XUMHUYECKUE IIUKIIBI.

I'moGasibHBIE HKOJIOTHUECKUE MTPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOeE coiep:KaHue 4 OK-1
Bansinue Teopernueckoe odyueHue: 2 OK-2
AHTPONMOTE€HHBIX | AHTPONOreHHbIE BO3ACUCTBUS Ha Ouochepy. 3arpsA3HEeHHs KaK BUJI aHTPOIIOTEHHOT'O BO3/I€HCTBHUS. OK-4




(haxkTopos Ha
ounocepy

AHTpOIIOTeHHBIE BO3IeHCTBUS Ha aTMocdepy. Bo3aeiicTBust Ha runpochepy. BozaeiictBus Ha nutocdepy.
AHTpPOIIOTeHHBIE BO3/ICHCTBHUS HA OMOTHYECKHE COOOIIEeCTBa. YTITYyOJICHHO H3y4alOTCsl OTXO/IbI, CBSI3aHHBIC
C olpee’eHHON podeccueii/cnenuanTbHOCThIO

IIpakTuyeckue 3aHATHS:

HpaKTI/I‘leCKOC 3aHATUC ((OTXOI[BI IMPpOU3BOJACTBA»

*B Tom 4ncie npodeccHoHAILHO-OPUEHTHPOBAHHOE CO/IePsKAHUE TPAKTUYECKOT0 3aHATHS

[TpakTuueckoe 3anarue «OTX0bI MPOU3BOACTBA». Ha ocHOBE (eiepaibHOTO KIACCH(PUKAIMOHHOTO
KaTajiora OTXOA0B OIPEENISATh KIIacC OMACHOCTH OTXOJI0B; arperaTHOe COCTOSTHUE U (PU3UIECcKyro popmy
OTXOJIOB, 00pa3yromuxcs Ha pabodeM MecTe / Ha dTarax Mporu3BOJICTBA, CBS3aHHBIC C ONPEACICHHON
npodeccueit/crennaTbHOCThIO

OK -7

Tema 4.5.
Bausinue
COIMAJIBHO-
3KO0JOrHYECKHX
(¢akTopos Ha
310pOBbe
yeJIoBeKa

OcHoBHOE co/lep:KaHue

Teoperuueckoe odyueHnmue:

N

310poBBE U €ro cocTaBisionue. @akTopbl, MOJIOKHUTEIBHO U OTPULIATEIHFHO BIMSIONIME HA OPraHU3M
genoBeka. [IpobieMa TeXHOTEHHBIX BO3JACHCTBHIA Ha 3JJ0POBBE YEIOBEKA (JJIIEKTPOMATHUTHBIC TIOJIS,
OBITOBAsI XUMUSI, H30BITOUHBIC ITYMBI, paJHallvs U T.I1.). AJlanTalus OpraHu3Ma 4elloBeka K (hakropam
OKpyxarorie cpensl. [IpuHIHIBI hOpMUPOBAHUS 3I0pPOBhECOEepEraroIero moseacHus. Guzndeckas
AKTUBHOCTb U 310POBbE. BHOXMMHUYECKUE aCIIEKThI PALIMOHATIBHOIO IUTaHUS

JlabopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGopaTtopHas pabora «YMcTBEHHas: pabOTOCIIOCOOHOCTHY
OBnazieHue METOIaMH OTIPEACIICHUsI TToKa3aTeell yMCTBEHHOM pab0oTOCOCOOHOCTH, OOBICHEHHE
MOJTyYEHHBIX PE3yNIbTaTOB U (JOPMYIMPOBAHUE BBHIBOIOB (ITMCHBMEHHO) C MCTIOIh30BAHNEM HAYUHBIX
MIOHATUMN, TECOPUN U 3aKOHOB

2. JlaboparopHas pabota «BnusHue abnoTHUecKuX (PaKTOPOB HA YEIOBEKa (HU3KHE U BBICOKHE

TeMIepaTypbl)»

M3yueHne MeXaHW3MOB aJaNnTalui OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKUM TeMIIepaTypam U
00BSICHEHHUE MOJIyYEHHBIX PE3Y/IbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB (TUCHMEHHO) C UCIOJIB30BAHUEM
Hay4HbIX [IOHATHH, TEOPUI U 3aKOHOB

*B Tom 4ncie npodeccuoHAIbLHO-OPUEHTHPOBAHHOE CO/IepPKaHUeE J1a00PATOPHOIO 3aHATHUSA

OK -2
OK -4
OK -7




B kadecTBe TPUITEPOB CHUKAIONIIUX PAOOTOCIIOCOOHOCTD UCTIONIB30BaTh YCIOBHSI OCYIIECTBICHUS
poeCCUOHATILHOM IeATENFHOCTH: IIIyM, TEeMIIEpaTypa, Gu3ndeckas Harpy3ka u T.1I.

KonTpoabnas 2
Teopernueckue aceKThl IKOJIOTHH
padora
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMe (CONEPKAHUE TPUKJIIATHOTO MOXYJIS)
Pasngea 5. Buosiorus B :Ku3HHU 8 OK-1
Tema 5.1. OcHoBHoOe coepkaHue 4 OK -2
buorexnonorun | Teopernueckoe copep:kanue: 2 OK-4
B JKH3HH brotexHonorus kak Hayka u pou3BocTBO. OCHOBHbIE HANPABJICHUS COBPEMEHHONW OMOTEXHOJIOTHH. 2
KaK10I0 Mertoabl OnorexHosoruu. OObeKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX U T€HETHUECKUX
sKcnepuMeHToB. [IpaBuiia noucka 1 aHaau3a OMO3KOIOTHYECKON MH(OPMAIIK U3 PA3IMYHBIX HCTOYHUKOB
(HayuyHas ¥ yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBoi MH(popmMarun, cetb VIHTepHET u 1pyrue)
IIpakTnyeckue 3aHATHA: 2
Keiicbl Ha aHanu3 MHPOPMALMK O HAYYHBIX TOCTUKEHUSAX B 00JIACTU T€HETUUYECKUX TEXHOJIOTUH, 2
KJICTOYHOM WH)XEHEPHH, MAIIEBBIX OMOTEXHOJOTHA. 3auTa Keiica: mpeCcTaBIeHuEe Pe3yIbTaTOB PELICHHUS
KelcoB (BBICTYIUICHUE C ITPEe3eHTaLe )
Tema 5.2. OcHoBHOE cogepkaHue 4 OK-1
buorexnonorun | I[lpakTuyeckue 3aHATHS: 4 OK -2
B Pa3BuTHe npoMblIeHHOW OMOTEXHOIOTHI U €€ MPUMEHEHHUE B )KM3HH YeJI0BEKa, MOUCK U aHAIN3 2 OK-4
NPOMBINUIEHHOC | HH(pOpMaLMK U3 Pa3IMYHbIX UCTOYHUKOB (HayuHas U yueOHO-Hay4yHas JIMTepaTypa, CpeaCTBAa MacCOBOI
™ nHpopmanuu, cetb IHTEpHET U Apyrue)
Kelicpl Ha aHanu3 nHGOpPMALIUU O PA3BUTUH MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110 Tpynam)
3amura keiica: [IpencraBieHue pe3yabTaToOB pelIeHUs KeHCcOB (BBICTYIJICHHUE C Mpe3eHTaLueil) 2
IIpome:xkyTouHa
s arTecTanus no | 1uddepeHnnpoBaHHbIN 3a4eT
AUCHUILINHE
Bcero: 72




3. YCJIOBUA PEAJINZALIUU ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOT'O IPE/IMETA

3.1. TpedoBaHusi K MHHHUMAJILHOMY MAaTepPHAIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

Kabuner «buonorum», OCHaIIEHHBI 00OpyIOBaHHEM: MeOeib, IOCKa,
MeJl, HarjasAHble M[MOocoOust  (KOMIUIEKTBI — y4eOHBIX  TaONUIl, IJIAKaTOB),
TEXHUYECKUMU  CpEJCTBaMH  OOy4YEHHs: KOMIIBIOTEp C  yCTPONCTBaMu
BOCTIPOM3BEJICHUS 3BYyKa, MIPUHTEP, MYJIbTHMEINA-TIPOEKTOP C HKPAHOM, yKa3Ka-
IIPE3EHTED IS TPE3CHTALUN.

JIaGoparopusi, OCHalleHHas OOOpYIOBAaHUEM JUIsl NPOBEIACHUS 3aHATHUM:
MUKPOCKOIIBI, CEKYHJOMEp, TOHOMETp, JiabopaTopHas rmocyaa (MpoOUpKH,
MOJICTaBKU JIJI1 TPOOUPOK, MUHIIETHI, MTECOK, CTYIKH C MECTUKAMHU, MIPEAMETHBIC U
MOKPOBHBIE  CTEKJa, CTEKJISHHbIE  MaJlOYKH,  MpenapoBajibHbIE  WIJIBI,
dunbTpoBanbHas Oymara (candeTku), CTakaHbl) TUIEPTOHUYECKUN PacTBOP
xjopuga Hatpus, 3%-HbI pacTBOp MEPOKCHAAa BOAOPOJA, pacTBOp Hoxa B
HOAMCTOM Kajuu, IIUIEPUH, KIyOHH KapTodess, JUCT 3J0/1eU KaHaJACKOM, TI0.
pSOMHBI OOBIKHOBEHHOM (psIOMHBI UM TOMATa), JIYK permyaThiii, pa3BeJCHHBIC B

BOJIE JIPOXKKH);

3.2. MapopmaniuoHHOe oOecnedeHne peau3auu NporpaMmMbl

Jns peanuzauuu mporpamMMbl  OMOIMOTEeUHBIH (OHI 00pa3zoBaTebHON
OpraHu3alliy JO0JKEH UMETh MeYaTHbIE W/WIM AJIEKTPOHHBIE 00Opa3oBaTeIbHbIE U
WH()OPMAITMOHHBIE  PECYpPChl, PEKOMEHJIOBAHHBIE IS  WCIOJb30BaHUS B
o0pa3oBaTeIbHOM MPOLECCEe, HE CTapUIE MATH JIET C MOMEHTA U3JaHUS.

Pexomenmyemsbie nevyaTHbIC W3/IaHUS o peanu3anuu
o0mieo0pa3oBaTebHON  JUCHUIUIMHBI  TPEJACTAaBICHBI B METOJUYECKUX

PCKOMCHAAMUAX 110 OpraHru3aiu 06y‘I€HI/IH.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBHIEOBPA3OBATEJIBHOT' O IPE/IMETA

KoHTposib M oOmeHKa pe3ylbTaTOB OCBOCHHUS 00I11€00pa30BaTEIbHOTO
IPEIMETA PACKPBIBAKOTCS Yepe3 AMCLUILUIMHAPHBIE PE3YJIbTATHI, HAlIPABJICHHBIE HA
dbopmupoBaHre OOHIMX M MPOPECCHOHATBLHBIX KOMIIETEHIIMHA MO paszjiesaM |
TEMaM COZiepKaHus yueOHOTO MaTepHaia.

Oo0masn Pa3nea/Tema T oneHoYHBIX MePONPUATHH
KOMIIeTeH I Usl
Paznea 1. Knerka — KonrtponbHas pabora «MoJeKyIsSpHBIA yPOBEHb
CTPYKTYPHO- OpraHu3aIH )KUBOTO»
(pyHKumoHaNbHAA
eIMHULA )KMBOT0
OK 02 buonorus xak Hayka. 3armoHeHUE TaOIUIBI C OIMCAHUEM METOJIOB
OO1w1ast xapakTepUCTHKA MHUKPOCKOIUPOBAHUS C UX JOCTOUHCTBAMU U
KHU3HU HE/I0CTaTKaMHU.
3anonHeHue Tadbauiel «Bkiaa yueHbIX B pa3BUTHE
OHMOIOT UM
3arnoyiHeHHe CPaBHUTENLHON TaOIMIIbI CXOACTBA U
pa3auyunii )KUBOTO U HE )KUBOTO
OK 01 CtpykTypHO- OueHnBaemasi JUCKYCCHS IO BOIPOCaM JIEKIIUU
OK 02 (GyHKIIMOHATIbHAS Pa3paboTka MeHTanbHOM KapThl 10 KJIaCCUPHUKAIUN
OK 04 OpraHu3alys KIEeToK KJIETOK M UX CTPOCHHUIO Ha IIPO- U
9YKapUOTHYECKUX U I10 [IApCTBaM B MUHHM I'pyIIax
Beinonnenue u 3ammra 1a60paTopHBIX padoT:
«CtpoeHue KiIeTKH (pacTeHus, ’)KUBOTHbIE, TPUObI)
U KJIETOYHbIE BKIIFOUEHUS (Kpaxmall, KapOTUHOU/IBL,
XJIOPOIIIACTBI, XPOMOTIIIACTHI )»
ITpakTnueckoe 3ansatue. IIpencraBienne ycTHBIX
COOOIIIEHUH ¢ Mpe3eHTaluel, MOArOTOBIEHHBIX 110
MEPEYHIO0 HCTOYHUKOB, PEKOMEHJOBAHHBIX
IpenoaaBaTenemM
OK 01 CrpyKTypHO- @pOHTaIBHBIN OIIPOC




OK 02 ¢dynkunonanbHble pakTopsl |PazpaboTka rimoccapus
HACJIeICTBEHHOCTH Pemenue 3aau Ha onpezeneHue

[0CJIEI0BATENbHOCTH HYKJICOTUO0B, aMUHOKHCIIOT
B HOpPME U B Clly4yae U3MEHEHUs
IIOCJIEI0BATEIbHOCTH HyKiIeoTn 0B JJHK

OK 02 OOMeH BelecTB 1 OpoHTaIBHBIN OIPOC

IIpeBpallleHNE SHEPIUU B 3aroJIHEeHNEe CPaBHUTENBLHON TaOIULIbI
KJIETKE XapaKTepUCTUK TUIIOB OOMEHA BEIIECTB
OK 02 KuznenHsblit nuki kiaeTku. | OOCyKIeHHe 10 BOPOCcaM JEKIUU
OK 04 Muto3. Melio3 Pa3paboTka 1eHTHl BpEMEHU KU3HEHHOTO 1IMKJIa
Pazjnen 2. Ctpoenue u KonTponbras padota “CtpoeHue u QyHKIIUN
(pyHxuumn opranuszma opraHusma’

OK 02 Crtpoenue opranuzma OruenuBaemasi IUCKYCCHS

OK 04 Pa3paboTka MeHTaNbHOM KapThl TKAHEH, OpraHoB
U CUCTEM OpraHOB OPraHU3MOB (pPacTeHHUS,
JKUBOTHBIE, YEJIOBEK) C KPAaTKOM XapaKTepUCTHKOM
ux QyHKIIUN

OK 02 @OpMBI pa3MHOKEHUS @pOHTAIBHBIN OIPOC

OpPraHHU3MOB 3anonHeHue TabIMIIbI ¢ KPaTKOH

XapaKTepUCTUKON U TpUMepaMu Gopm
Pa3MHOXKEHHUS OpPraHU3MOB

OK 02 OHnTOreHe3 pacteHui, Pa3paboTka JeHTbl BpEMEHHU ¢ XapaKTePUCTUKON

OK 04 JKUBOTHBIX U YEJIOBEKa ATANOB OHTOI€HE3a OTAEIBHON IPYIIION )KMBOTHBIX
1 4eJI0BEeKa M0 MUKPOTpyIaM
Tect/ompoc
CocraBiieHHE )KM3HEHHBIX [IMKJIOB PACTEHUH 110
otnenaMm (MOXOBUIHbBIE, XBOIIEBH/IHbIE,
MalOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
ITOKPBITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH Pazpabotka rimoccapus

OK 04 HacJeI0BaHUs @poHTAIBHBIN OIIPOC

Tect no Bompocam JeKIuu

Pemenwue 3a1a4 Ha onpesieNieHue BEPOSATHOCTH




BO3HUKHOBCHUSA HACJICACTBCHHBIX MTPHU3HAKOB IIPU
MOHO-, JU-, HOJ'II/IFI/I6pI/I,Z[HOM " aHaJIM3UPYIOLIEM
CKp€IIMBaHNH, COCTABJICHUEC I'CHOTUIINYCCKUX

CXEM CKpCIIMBAHUSA

OK 01 Cuennennoe Hacienosanue | Tect
OK 02 IIPU3HAKOB Pa3pabotka rioccapus
Pemenue 3ana4 Ha onpezesieHne BEpOSATHOCTU
BO3HHUKHOBEHUS HACJIECTBEHHBIX IPU3HAKOB IIPU
CLICIUIEHHOM HAcJI€I0BaHUHU, COCTaBJICHHE
TF€HOTUIIMYECKUX CXEM CKPEIIUBAHUS
OK 01 3aKOHOMEPHOCTH Tecr.
OK 02 U3MEHYHUBOCTU Pewenue 3aiau Ha onpeaeneHue Tuna MyTauuu
OK 04 IIpY Iepelaye HACIEACTBEHHbBIX IIPU3HAKOB,
COCTaBJIEHUE T'€HOTUIIMYECKUX CXEM CKPELIUBAHUS
Paznen 3. Teopusi KonTponbhas pabota “TeopeTrudeckue acreKkThbl
IBOJIIOI MU SBOJIIOIHMH KU3HHU Ha 3emMiie”
OK 02 Hcropus 3BOMIOLMOHHOIO | PpOHTAIBHBIN OIPOC
OK 04 yueHust. Mukpossomronust  |PaspaboTka rioccapust TepMHUHOB
Pa3paboTka 1eHTBl BpeMEHU pa3BUTHUS
ABOJIFOLIMOHHOTO YYEHHUS
OK 02 Makpo3Botonusi. OnenuBaemast TUCKYCCHS: UCIIOJIb30BaHUE
OK 04 Bo3HuKHOBEHUE U pa3BUTHE |apTyMEHTOB, OMOJIOTMYECKON TEPMUHOIOTHU U
JKU3HU Ha 3emiie CHUMBOJIMKH JUISl I0KA3aTeNbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATHUUECKUX TPYIIT
Pa3paboTka JeHTbl BpeMEHU BOZHUKHOBEHUS U
pa3BUTHSA KU3HU Ha 3emiie
OK 02 IIpoucxoxnenue yenoBeka |PpOHTAIBHBIN OIPOC
OK 04 — @HTPOIIOr€HES Pa3pa0oTka JeHThl BpEMEHU POUCXOMKICHUS
yeJioBeKa
Pa3nea 4. dxosorus
OK 01 Oxomnorudeckue GakTopsl U |TecT mo 3xooruyeckuM GakTopaMm U cpeaam
OK 02 Cpenbl KU3HU JKU3HU OPraHU3MOB
OK 07




OK 01 [MTomynsimus, coobmiectBa, | CocTaBieHHe CXeM KPyroBOpOTa BEIIECTB,

OK 02 3KOCUCTEMBbI HCIIOJIb3Ysl MaTE€pHUaJIbl JICKIIMU

OK 07 Penienue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJJaHUH 110 IEPEHOCY BEIIECTBA U DHEPTUU B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTIeH 1
nupaMuJi GMOMacChl U SHEPTUU

OK 01 buocdepa - rmodansHas OuenuBaemasi TUCKyCCHUS

OK 02 3KOJIOTUYECKAas CUCTEMaA Tect

OK 07

OK 01 Bimsinue antponorensnsix | Tect

OK 02 dakTopoB Ha Ouochepy [TpakTuaeckas padota “OTx0abI MPOU3BOICTBA”

OK 04

OK 07

OK 02 BinusiHue conuaiabHO- OueHnBaemasi IUCKyCCHs

OK 04 9KOJIOTHYECKUX (hakTopoB  |Beimosnnenue sabopatopHoil paboThl Ha BBIOOD:

OK 07 Ha 3JI0POBbE YETIOBEKA "YMcTBEHHAs pabOTOCTIOCOOHOCTH ",
"BnusiHue abnotndyeckux GpakToOpoB Ha YeloBeKa
(HM3KHe U BBICOKHE TeMIreparypsl)"

Paspnen S. buojiorus B 3amuTa Ke¥ca: peAcTaBlIeHUue pe3yIbTaToB
KM3HU pelIeHns: KeWcoB (BBICTYIIEHUE C TPE3EHTAIUEH )

OK 01 buorexnonoruu B )xu3Hu | BeimosiHeHHe Kelca Ha aHAIM3 WH(OPMAIUHU O

OK 02 KaX10r'0 HAYYHBIX JIOCTHKEHUSAX B 00JACTH T€HETUUECKUX

OK 04 TEXHOJIOTUH, KJIIETOYHON UHKEHEPUH, ITUIIEBBIX
OMOTEeXHOIOrUH (10 rpynmnam), MpeacTaBIeHUe
pE3yJITaTOB PELICHUS KEMCOB

OK 01 buorexHonoruu B Beinonnenue keiica Ha aHaTU3 MHPOPMALIUHU O

OK 02 IIPOMBIIUIEHHOCTH pa3BUTHSA OMOTEXHOJIOTHI ¢ IPUMEHEHUEM

OK 04 TEXHUUYECKUX CHCTeM (TI0 Tpymmam),

MpEACTaBJICHUC PC3YJILTATOB PCIICHUA KeMCoB




NudopmaninoHHO-MeTOAMYECKOE 00ecTiedeHre JUCIUILTHHbI

1. OcHoBHas TUTEpaTypAa:

[Ipy wu3ydyeHunm auCHUIUIMHBL «buonoOrMs» B KayecTBE OCHOBHBIX
UCTOYHUKOB  HMH(POpPMALlUU  PEKOMEHAYETCS  HUCIOJIb30BaTh  CIEIYIONIYIO
JUTEPATYPY:

OcHoBHbIE HCTOYHMKH HH(OpManun

KounuecTBo 3K3eMILIAPOB

1. Spwirun B.H. buonorus : y4eOHMK u
MPAKTHUKYM JUTSI CPEeIHEero
po¢)eCCHOHAIBHOTO obpazoBanus /

B.H. dpeirun  [u gp.]; mon  penakuuei
B. H. SIppiruna. —  2-¢  u3an. — Mocksa :
WznarenbcrBo FOpaiit, 2023. — 378 c.

OBbC HOpaiit
URL.: https://urait.ru/bcode/511618
Pexxum noctyna: no nognucke KHUTY

2 Aupnpeesa, T. A. buonorus : yuebHoe
nocobue / T.A. AunpeeBa. — Mockaa :
PUOP : UHOPA-M, 2021. — 241 c.

OBC Znanium.com

URL:
https://znanium.com/catalog/product/1209230
Pexxnm nocryna: no noanucke KHUTY

3. O6yxoB, [I. K. buonorus: kinerku u
TKaHU : yaeOHOe 1MocoOue AJIsi CPETHEro
npodeCCHOHAIBHOr0 00pazoBanus /

. K. O6yxos, B. H. Kupunenkopa. — 3-¢
U3, nepepad. u gomn. — MocCKBa :
WznatenberBo FOpaiir, 2023. — 358 c.

OBC Opaiit
URL.: https://urait.ru/bcode/516336
Pexxum nocryna: no noanucke KHUTY

B kauecTBe [OIOJHUTENBHBIX HUC
VICII0JIB30BaTh CIEIYIOIIYIO JIUTEPATYPY:

TOYHUKOB WH(MOPMAIIUU PEKOMEHIYETCS

Jlono/IHUTE/IbHbIE HCTOYHUKH
HHpopMannu

KosmmuecTBo 3Kk3emMmisipos

1.. Spsirun B.H. buosorusi. bazoBslii u
yriyoneHssii yposau: 10—11 kiaccsl :
y4eOHUK JJI cpeaHero obiiero oopa3oBaHus
/ B. H. Speirus [u ap.] ; mox oOreit
penakmueit B. H. SIppiruna. — 2-e u3n.,
nepepad. u gon. — Mocksa : 3naTenbcTBo
FOpaiit, 2023. — 380 c.

OBC HOpaiit
URL.: https://urait.ru/bcode/530646
Pexxnm nocryna: no noanucke KHUTY

2. Ilaceunuk, B. B. buonorus. 10 kiacc
(6azoBbIi ypoBeHb) : yueOHuk / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PyOuoB ;
nox pen. B. B. [Taceunuka. - Mocksa :
ITpocenienue, 2023. - 223 c.

OBC Znanium.com

URL.:
https://znanium.com/catalog/product/1922236
Pexxnm nocryna: no noanucke KHUTY

3. Ilaceunuk, B. B. buomorms. 11 xiacc
(6a30BBIl  ypOBEHD) yuebHuk / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PybmoB
[u np.] ; mon pexn. B. B. Ilaceunuka. — 5-¢
u3a., crep. — Mocksa : IIpocsemenue, 2023.
— 272 c.

OBC Znanium.com

URL:
https://znanium.com/catalog/product/2089931
Pexum nocryna: no noanucke KHUTY

JIeKTPOHHBIE HCTOYHUKH MHGOPMaLIUM:

[Ipy wW3ydYeHUH JUCHUILIMHBI
AIIEKTPOHHBIX UICTOYHUKOB MH(POpMAITUH:

«buomorus»

IPENYCMOTPEHO HCIIOIb30BaHUE


https://urait.ru/bcode/511618
https://znanium.com/catalog/product/1209230
https://urait.ru/bcode/516336
https://urait.ru/bcode/530646
https://znanium.com/catalog/product/1922236
https://znanium.com/catalog/product/2089931

1. Onexrponnsrii katanor Y HULL KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/
2. OBC «Jlanp»:Pesxxum nocryma: https://e.lanbook.com

3. O6pa3zoBarenpHas miathopma «HOpaiit»: Pexxum moctyma: https://urait.ru/

4. OBC «Znanium.comy»: Pexxum mocryma: http://znanium.com/

5. 3BC IPR SMART: Pexum noctyna: http://www.iprbookshop.ru/

6. Hayunas snextponnas 6ubanoreka https://elibrary.ru/
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