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[Iporpamma o011eo0pa3oBaTeNbHOM TV CLUTIIUHBI «buonorus»
npeaHa3HaueHa JJsl M3ydeHHUs OHOJIOTHMH B MPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX
OpraHM3alMsIX, PEATM3YIOUMX O00pa30BaTelIbHYI0 MPOrpaMMy CPEIHEro OOIIEro
o0Opa3oBaHus B Mpejenax OCBOSHUS OCHOBHOM MpoQeccHOoHaIbHON 00pa30BaTebHON
nporpammbl CIIO (OINIOII CIIO) Ha 6a3e OocHOBHOTO 00IIero oOpa3oBaHUs IPH
MOJITOTOBKE CIIEUUAIMCTOB CPEJHETO 3BEHA.

[Iporpamma  pa3paboraHa Ha  ocHOBe  TpeOoBanuii  DexepanbHOTO
roCyJIapCTBEHHOr0 00pa30BaTEIBHOrO CTaHAapTa CpeIHero ooiero ooOpa3oBaHus,
NPEIBbSABISIEMBIM K CTPYKTYpPE, COJIEP)KAHHMIO W pe3ysbTaTaM OCBOCHUS Y4eOHOI
aucuMIuinHel «buonorus», B coorBerctBuu ¢: IIpukazom Munnpocsewenuss PO or
24.08.2022 1. Ne 762 «O0 ytBepxkaenuu llopsimka opraHu3anuu U OCYILECTBICHHUS
o0pa3oBaTeNbHON  JESATENILHOCTH 10  00pa30oBaTENIbHBIM  IpOrpamMma  CpeIHEro
npodeccuoHaibHOTO 00pazoBanus», [Ipukazom Munnpocsemieauss PO ot 12.08.2022
r. Ne 732 «O BHecenun usmeHeHuid B ®Denepanbhblii ['ocynapctBeHHblil CTanmapt
Cpemnero O6mero OOpazoBanus», Ilpukazom ot 23.11.2022 r. Ne 1014 «O6
yrBepxkaeHnn DenepanbHoit ObOpazoBarenbHol [Iporpammer Cpegnero OOmiero
OOpazoBanus», PekoMeHalMsIMu 10 peai3alid CPETHEro 00IIero oOpa3oBaHMs B
npenegax OCBOEHUs 00pa30BaTENbHOM NPOrpaMMbl CPEIHEro NPO(EeCCHOHATBLHOIO
obpazoBanus (ot 01.03.2023 1. Ne 05-592), IIpukazom Munnpocsemenuss PO ot
03.07. 2024 r. No 464 « O BHeceHMH W3MEHEHUH B (hefiepabHbIE TOCYIapCTBEHHBIC
00pa3oBaTeNIbHbIE CTAHAAPTHI CPETHETO MPO(HECCHOHAIBHOTO 00pa30BaHUY.

Opranuzanus — paszpaborunk: DejepaabHOE TOCYIApCTBEHHOE OIOIKETHOE

YUYPEKICHUE BBICIIETO o0Opa3oBaHUs Kazanckuii HCCIIE0BATEIILCKU I
TEXHOJIOTUYECKUN YHUBEPCUTET Ka3aHCKUI TEXHOJIOTUYECKUI KOJUIEIK.

PaccmoTpena Ha 3aceganuu npeamMeTHo-1ukIoBoi komuccuu (IT1K)
npotokon Ne 7 ot "25" mapra 2025 .

[Tpencenarens 1K / H.H. ®anuna
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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM IMPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHHUIIJIMHBI «bBUOJOTI US»

1.1. MecTo QMCUMILUIMHBI B CTPYKType 00pa30oBaTeIbHOW NMPOrpaMmbl
C1io

ObmeoOpa3oBaTenbHas gucHUIUinHa «buonorus» u3ydyaercss Ha 0a30BOM
ypOBHE B  00IIE0Opa30BaTEIbHOM  IIMKJIE Yy4€OHOro IUJIaHa  OCHOBHOM
npodeccuonanbHOl  0oOpa3zoBaTenbHON mporpamMmbl  crienuanbHocTH  18.02.07
TexHomorus MpOM3BOJCTBA M MEPEPAOOTKH TMIACTHUYECKUX MAcC M 3JIaCTOMEPOB,

YTBEPKIAEHHBIN Npruka3zoM MununcreperBa npocsemenuss PO or 17.11.2020 r. Ne
648.
TpynoemkocTs nucuuiuivHbl «buosorus» Ha 0a30BOM ypOBHE COCTaBIISIET

72 wyaca, U3 KOTOpHIX 12 yacoB BKJIIOYAET Mpo¢hecCHOHATBHO-OPUEHTUPOBAHHOE
coJiep KaHue, yCHIIUBaroIiee MpoGhecCHOHATBHYIO COCTABIISIONIYIO TI0 KOHKPETHOM
npodeccu  WIM  cleudanbHOCTH B 3aBucuMoctd ot OI'OC  CIIO
npodeccun/CrenuanTbHOCTH.

[IpodeccnoHabHO-OPUEHTUPOBAHHOE ~ COAEpP)KAHUE  pealn3yercsd B
npukiagHoM wmoayie (pazgen S5  “buonoruss B KWM3HM) JUISL BCEX
npodeccHii/criennaJbHOCTe Ha MaTepuaie KEHCOB, CBS3aHHBIX C aHAJIM30M
uH(OpMAIUU O PA3BUTUH M MPUMEHEHUH OUOTEXHOJOTUN MO OTpacisiM Oyaymiei
npodeccuoHanTbHON NEeATEeIIbHOCTH 00yJaroIIXcsl. Kpowme TOTO,
po(ecCUOHaNbHO-OPUEHTUPOBAHHOE COJCPKAHUE YUUTHIBaeTCca B pasjaene 4
“OKosorug” mpH BHINOJHEHUH JTA0OPATOPHBIX M MPAKTUYECKUX PAOOT, CBA3AHHBIX
c Oyymieit mpodecCuoHaNbHON NeATeIbHOCThIO 00YUYaIOIINXCS.

[leppon oOydeHHMsT W paclnpelesieHHe IO CeMecTpaM  OIpeAelisier
oOpa3zoBarenbHasi  OpPraHM3alUs  CAMOCTOSITEIBHO, C  y4€TOM  JIOTHUKH
dbopMHUpOBaHUS TPEIMETHBIX PE3YJNbTaTOB, OOHMUMX U MPOdEeCcCHOHATHHBIX
KOMITCTCHIIUM,  MEXIPEAMETHBIX  CBS3€H C  JAPYTMMH  JUCHUILIHHAMUA
o011e00pa3oBaTeTLHOTO M 00IIENPO()ECCHOHATBFHOTO ITUKIIOB YU4EeOHOTO TIaHa.

1.3. Heaun v mi1aHupyeMbie pe3yJabTaThl 0CBOCHH S JUCHUIINHBI:

Heab: d¢opmupoBaHue y CTYACHTOB TPEACTABICHUS O CTPYKTYPHO-
(GyHKIIMOHATBFHOM OpraHU3allii JKUBBIX CHCTEM pa3HOTO paHra Kak OCHOBBI
NPUHATHS PEIICHUH B  OTHOIICHUU OOBCKTOB JKMBOM TIPUPOJBI U B
MPOU3BOJICTBEHHBIX CUTYaIIHSIX.

3agaum:



1) chopmupoBaTh MOHMMAaHHE CTPOCHHUSA, MHOTrooOpasusi U OCOOEHHOCTEH
KMBBIX CHUCTEM DPa3HOTO YPOBHS OpraHU3allMH, 3aKOHOMEPHOCTEW MPOTEKaHUS
OMONOTMYECKUX TPOIIECCOB M SIBJICHUH B OKpYXKalOMIeH cpene, IeJIOCTHOM
HAy4YHOW KapTHHBI MHpA, B3AMMOCBS3M W B3aWMO3aBUCHUMOCTH E€CTECTBCHHBIX

HayK;

2) pa3BUTb YMEHHs OIpPENENsATh >KUBbIE OOBEKTHI B MPHUPOJIE; MPOBOAUTH

H36HIOIICHI/I$I 34 DKOCUCTCMaMU JISA BBISABJICHHA CCTCCTBCHHBLIX WM aAHTPOIIOI'CHHBIX

W3MEHEHUI, HHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOACHUIA,

3) cdopmupoBaTh HaBBIKM TNPOBEICHUS MPOCTEUIINX OHOJIOTUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUN C COONIIOACHUEM TpaBUiI 0E€30MacHOTro

oOpareHus ¢ 00beKTaMu U 000PYTOBAHUEM;

4) pa3BUTh YMEHHUS KCIOJIb30BaTh UH(OPMAIMIO OHMOJIOTHYECKOIO XapaKTepa

M3 pa3IMYHbIX HCTOYHUKOB,

5) cdopmupoBath

YMEHHUS

IIPOTHO3NPOBATH

MMOCJIEACTBUSI  CBOEH

JEATEIbHOCTH TI0O OTHOUIEHUIO K OKPY’KAIOIIEH cpene, COOCTBEHHOMY 3/10POBbIO;

00OCHOBBIBATh M COONIIOAATH MEPHI TPO(PHIAKTUKY 3a001€BaHUH.
6) copMupoBaTh MOHUMAHHUE 3HAYUMOCTH JOCTHKEHUH OHMOJIOTHYECKON
HAYKX W TEXHOJOTUM B TMPAKTUYECKON JIEITEIbHOCTH YeJOBEKa, pa3BUTHHU

COBPECMCHHBIX MCANIIMHCKHX TEXHOJIOTUHN 1 anO6HOTCXHOHOFHﬁ.

1.2.2. Ilnanupyemblie pe3yJibTATHI OCBOCHHsSI 00Ie00pa3oBaTebHOMN
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa n IL1anupyeMble pe3yabTaThl OCBOEHHS AN CHUIIIAHDI
HanMMeHOBaHHe
bopMupyemMbIX | Ogume JucuunjnHapHbie
KOMIIeTEeHIUI
OK 01. B yacTu TPyA0BOro BOCIMTAHMS: c(hOpMUPOBAHHOCTh 3HAHUU O MECTE W
Bribupatp - TOTOBHOCTb K TpYyAy, OCO3HaHME | pOJIM OHUOJIOTUM B CHCTEME HAyYHOTO
CII0CO0BI LIEHHOCTH MacTepCTBa, TPYA0I00HE; 3HaHUA, (GyHKIMOHATIBHON
PCIICHHA 3a1a% | - rOTOBHOCTh K aKTUBHOW JEATENBHOCTU | TPAMOTHOCTH YEJIOBEKa JJIsl peIICHUs
MPO(ECCHOHAND | ey pomormyecKoii u COIMANILHOM | )KU3HEHHBIX MPOOJIEM;
HOM HaIlpaBJICHHOCTH, CIOCOOHOCTH | COPMUPOBAHHOCTD YMEHUsA
JeSITeIbHOCTH
WHUIIMAPOBATH, TUTAHUPOBATh U | pacKphIBaTh CoJIepKaHHe
IPUMEHHUTEIBHO
CaMOCTOSITENTFHO ~ BBHIMIOJIHATH ~ TAaKyIO | OCHOBOITOJIATAIONINX  OMOJOTHUYECKUX
K Pa3JInYHBIM .
TesITeTbHOCTD, TEPMUHOB ¥ TIOHSITHHA: JKU3HB, KJIETKa,
KOHTEKCTaM
- HMHTEpeC K pa3auuHbIM  cdepam | TKaHb,  OpraH,  OpraHu3M,  BHJ,
npoeCcCHOHATBLHOM 1eATebHOCTH, MOMYJSALMS, OSKOCHCTEMa, OHOIEHO3,
OnnazieHne yHUBEpCAIbHBIMU y4yeOHBIMU | OHocdepa; MeTab0IN3M (oOMeH
MO03HABATEIbHBIMU JCUCTBUSIMHU: BEIIECTB M TPEBpAlllEeHHE DSHEPruu),
a) 0azoBblIe JIOTHYECKHe NeliCTBHUS: rOMeOCTa3 (camoperynsauus),
- caMoCTOsITEeIBbHO (opMyIHpoOBaTh U | OMOCHHTE3 Oerka, CTPYKTYpHas
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aKTyaJIM3UpOBaTh npobuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIN
MPU3HAK WIM OCHOBAHUS JJISI CPABHEHUS,

KJ1accuuKanuu U 0000IICHUS;

- OIIPECACIIATH oeiu JACATCIIBHOCTH,
3a/laBaTb IMMapaMCTpbl U KPUTCPUHU HX
JOCTHIXCHUSA,

- BBIABJIATDH 3aKOHOMCPHOCTHU u

MMPpOTUBOPCUUA B paccMaTpruBaACMbIX
SIBJICHUAX

- BHOCUTH KOPPCKTHBBI B ACATCILHOCTD,
OLCHUBATL COOTBETCTBUC PE3YJIbLTATOB
oeiisiM, OLOCHUBATL PHCKHU HOCJ'IG,Z[CTBI/Iﬁ
ACATCIIBHOCTH,

- pa3BUBATb KPCAaTHBHOC MBIIIJICHUC IIPH

PCUICHUHU KU3HCHHBIX HpO6J'I€M

0) 0a3oBble HCCJIeI0BATeIbCKHUe
JlefiCTBUA:
- BIIAJICTh HaBBIKAMH yaeOHO-

HCCIIEN0BATENbCKON " IIPOEKTHOMI

ACATCIIbHOCTH, HAaBBIKAMH Pa3pCUICHUA

npobiuem;

- BBIBIIAATH NPUYHMHHO-CIIEACTBEHHBIE
CBAI3M M  aKTyallu3HpoBaTh  3ajauy,
BBIABUT'AaTh TUIIOTE3Y €c peuicHus,
HaxXxoauThb APTYMCHTBI JIIsL
JIOKa3aTelIbcTBa CBOMX  YTBEP)KJICHH,
3aJaBaTh  I[ApaMeTpbl U KPUTEPHUH
peuieHus;

- AHaIU3UPOBATh IIOJIYYCHHBIE B XOJ€
peuieHus 3a1a4u pE3yJIbTaThI,
KPUTHYECKH OLICHUBATh ux
JOCTOBEPHOCTb, IIPOTHO3UPOBATH

HN3MCHCHHUEC B HOBBIX YCIIOBUAX;

- yMeTh
MO3HABATEJIbHYI0 U

MEPEeHOCUTh  3HAaHUSA B
MPAKTUYECKYIO
00JIaCTH KU3HEIEATEIILHOCTH;

- YMETb UHTETPUPOBaTh 3HAHUA U3
pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIJBUTAaTb HOBBIE MWJIEW, NpeIaraTh
OpPUTMHAIIbHBIE NTOIXO/IbI U PELICHMUS;

- CHOCOOHOCTH HX WCIIOJNB30BAHUS B
O3HAaBaTEILHOU u COLIMAILHOMI
MPaKTUKE

OopraHu3anunsa KHUBBIX CHUCTEM,

JAUCKPCTHOCTD, caMopCeryiranus,
CaMOBOCITPOU3BEAECHUE (PENPOAYKIIMS),
HACJIEICTBEHHOCTb, HU3MEHUYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U pa3BUTHE,

YpOBHEBas OpraHu3anusi,

c(OpMHUPOBAHHOCTH YMEHHUS
pacKpbIBaTh CoJZlepIKaHue
OCHOBOITOJIATAIONINX ~ OMOJOTHMYECKUX
TEOpUA W  THUIOTE3:  KJIETOYHOM,
XPOMOCOMHOM, MYTalMOHHOM,
JBOJIFOLIUOHHOM, IIPOUCXO0XKACHUS
JKU3HHU U YEJIOBEKA;

c(OpMHUPOBAHHOCTH YMEHHUS
pacKpbIBaTh OCHOBOIOJIArarIme
Ouosiornyeckue 3aKOHBI U

3akoHomepHoctd (I.  Mennens, T.
Moprana, H.U. BaBunoga, J. 'ekkens,
®. Mroumnepa, K. bapa), rpanunsl ux
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

npuodpereHue

OIlbITa IMPUMCHCHUA

OCHOBHBIX MCTOA0B HAay4YHOI'O
MO3HAaHUs, UCIIOJIb3YCMBIX B OMOJIOTHH:
Ha6J'IIOI[eHI/I$I n OIIMCaHHuA

mponeccoB H

JKHUBBIX
CHCTEM, SIBJICHUM
Opra"u3aluu n MPOBEICHUS
OMOJIOrHYECKOI0 SKCIIEPUMEHTA,

BBIABWIKCHUS  THUIOTE3,  BBISIBICHUS
3aBUCUMOCTH MEXAY HCCIEAyeMbIMU
BEJIMYMHAMU, OOBSICHEHHSI MTOTYYEHHBIX
pe3yJIbTaToB u dbopMynupoBaHus
BBIBOJIOB C MCIIOJIb30BAaHUEM HAay4YHBIX
MOHATUH, TEOPUM U 3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHHS BBIICIATH
CYIIECTBEHHbIE TPU3HAKH  BHPYCOB,
3YKApHOT;

OAHOKJIETOYHBIX W MHOI'OKJIETOYHBIX

KJIETOK  TPOKapHoOT |
OpPraHu3MOB, BUJOB, OHOT€OIICHO30B U
HKOCUCTEM; OCOOEHHOCTH MPOLECCOB
oOMeHa BeIIeCTB U  MpeBpalleHUs
DHEPruu B ¢dorocuHTe3a,
IUIACTUYECKOTO M DHEPreTHYECKOro

KJIETKE,

oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a,
OTLTIOIOTBOPEHUS,
Pa3MHOXKEHUS,

pa3BUTHS u
WHUBUTYaJIbHOTO
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pa3BUTUsL opraHu3ma (OHTOTEeHE3a),

60pbOBI 3a CYILIECTBOBAHUE,
€CTECTBEHHOTO otOopa,
BHJ1000pa30BaHMs,

NPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMITOHEHTOB IKOCHCTEM,
AHTPOIOTEHHBIX U3MEHCHUI B
3KOCHCTEMAX CBOCH MECTHOCTH,

KPYrOBOPOTa BEIECTB U INPEBPAICHUE
sHEeprum B Ouocdepe;

c(OPMUPOBAHHOCTh yYMEHHUS pEIIaTh
OMOJOTHYECKHUE 3a/a4d, COCTaBJIATH
TEHOTUITMYECKUE CXEMbI CKPCIIHBAHUS
JUIA  PasHbIX THIIOB HACJICAOBaHHS
NPU3HAKOB y OPraHU3MOB, COCTAaBIIATH
CXEMBbI TEePeHOca BEIISCTB U SHEPTUU B
9KOCHUCTEMaX (ICTH MUTAHUS, THIIEBbIC

CETH)
OK 02. B obOmactu  neHHOoCTH ~ HAy4yHOro | CGOPMHUPOBAHHOCTD YMEHUI
Hcnonb3oBarh MO3HAHUSA: KPUTUYECKH OLIEHUBAaTh HH()OPMALUIO
COBPCMCHHBIC - c(hopMHPOBAaHHOCTH MHPOBO33pPEHUS, | OMOIOTHUECKOTO COJIepKaHusl,
CpeacTea COOTBETCTBYIOIETO COBPEMEHHOMY | BKJIIOUAIOLIYIO TICEBJIOHAYYHBIE 3HAHHUS
TIONCKa, aHATM3A | yihopH1O pa3BUTHSI HayKd U | U3 pa3sIMYHBIX HCTOYHHKOB (CpeicTBa

U
UHTEpIpeTalun
UHpOpMaLIUU U
UH(POPMALMOHH
bI€ TEXHOJIOTHH
JUIsl BBITTOJTHEHUSI
3a1a4
npodeccruoHanb
HOH
JeSITeTbHOCTH

OOIIECTBEHHON MNpPAaKTHUKH, OCHOBAHHOTO
Ha JIMajiore KyJibTyp, CIOCOOCTBYIOLIETO
OCO3HaHUIO CBOETO MecTa B
MOJINKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W
YUTATEIBCKOM KYJIBTYpbl KaK CpEICTBa
B3aUMOJCHCTBUS MEXAYy JIOABMH U
MIO3HAHUS MUPA;

- OCO3HaHME  IEHHOCTM  HAy4yHOU

NesITeIbHOCTH, TOTOBHOCTh
OCYILECTBIIATh MIPOEKTHYIO "
HCCIIEI0BATEIBCKYIO JeSITeNIbHOCTD

WHWBUIYAIEHO U B TPYIIIIE;
OnnazieHne YHUBEPCAIbHBIMUA y4eOHBIMU
MO03HABATEIbHBIMU JCUCTBUSIMHU:

B) paboTa ¢ uHpopmaueii:

- BJIaJeThb  HaBBIKAMH  IOJyYEHUS
nHPOpPMAIIMM W3 HWCTOYHHKOB pa3HBIX
THUTIOB, CaMOCTOSITEIBHO OCYIIECTBIISTh
MOWCK, AaHaIMW3, CHUCTEMATH3AIMI0O W
MHTEPIIPETALHIO uHpopMannu

MaccoBoi  MHpOpMalMH,  HAy4HO-
MOIIYJIIPHBIE MaTepuasbl);
HHTCPHNPETUPOBATE ITUYCCKUC ACIICKTHI

COBPEMEHHBIX WCCIIEIOBAHU I B
OuoN0THH, MEAUIIMHE, OMOTEXHOIOTUN;
paccMaTpuBaTh rnobanabHbIC
JKOJIOTUYECKUE poOIeMbI

COBPEMEHHOCTH,  (OPMHUPOBATH IO
OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

c(hOopMUPOBAHHOCTh YMEHUM CO3/1aBaTh
COOCTBEHHBIE MHCbMEHHbIE W YCTHBIE
COOOIIIEHHsI HA OCHOBE OMOJIOTHYECKOM
uHpopMauu u3 HECKOJIBKUX
VCTOYHUKOB, TPaMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmnapaT OMOJIOTHH




pa3IMYHBIX BUJIOB u bopm
[IPEICTABIICHHS,;

- CcO31aBaTh TEKCThI B PA3JIMYHBIX
dopMaTtax Cc  yd4eTOM  Ha3HAYCHHUS

uHpOpMAIIMM W IEJICBOH ayJAUTOpHH,
BBIOMpas ONTHUMAJIBHYIO bopmy
MIPEICTABIICHUS U BU3yaIH3alliu;

- OLICHUBATh JIOCTOBEPHOCTb,
uHpOpManuy, ee
COOTBETCTBHE IPABOBBIM M MOPAJIBHHO-

JICTUTUMHOCTD

ATUYECKUM HOpMaM;
- UCII0JIb30BATh CpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHHKAITMOHHBIX
pelieHun

KOMMYHHKATHUBHBIX U OPTaHU3AIIMOHHBIX

3aa4 ¢ coOmrojeHueM  TpeOOoBaHMIA

TEXHOJIOTUA B
KOTHUTHBHBIX,

OPrOHOMHKH, TCXHHUKHU 6€3OHaCHOCTI/I,

TUTHUEHBI, pecypcocoepexeHus,
MMpaBOBbBIX W OTHUYCCKUX HOPM, HOPM
nH()OPMAIMOHHON OE30MMaCHOCTH;

- BJIAaJCTh HAaBbIKaMU pacCliO3HaBaHHA H

3alIUThI uH(popMaIuu,
MH(OPMaLIMOHHOU 0€30MacHOCTH
JIMIHOCTHU

OK 04. - TOTOBHOCTB K  CaMOpa3BUTHIO,
D eKTHBHO CAMOCTOSTEIEHOCTH " npuoOpeTeHne  OmbITa MPUMEHEHHS
. OCHOBHBIX METOJIOB Hay4IHOTO
B3aMMOJCHUCTBOB | camMOOIPEAEIICHHUIO; 1 .
aTh 1 paGoTaTh B 5 MO3HAHUS, UCTIONB3YEMbIX B OHMOJIOTHUH:
~OBJIAICHAC HaBbIKAMH YICOHO" | yaGmfofeHnss ©  ONMHCAHUS  KUBBIX
KOJIJICKTHBC 1 MCCIENIOBATENbCKON, — MPOEKTHOH M | cpycTem,  NpOLECCOB M SIBJIEHHIL
KoMaHnze COITMAJIbHOU JIeSITEIIbHOCTH; OopraHu3aIu i MIPOBEICHHUS
OBJIaI[eHI/Ie YHHUBEPCAJIbHBIMH OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBIDKCHUS ~ THIIOTE3,  BEIABJICHHS

KOMMYHHKATHBHBIMH JIEHCTBUSIMH:

0) coBMecCTHAas J1esITeJIbHOCTD.

- MMOHMMATh u UCII0JIb30BaTh
MPEUMYIIECTBA KOMaHTHOM u
WH/IUBUYyAILHOM PaboTHI,

-  NpPUHUMATh  LEIM  COBMECTHOU
NESITeIbHOCTH, OpPraHH30BBIBaTH U
KOOpJIUHUPOBaTh  JEHCTBUS 1O €€
JTOCTHKEHHIO: COCTaBJISTh I1aH

NENCTBUM, pacIpeleNsaTh poJid C Y4ETOM
MHEHUI YYaCTHUKOB o0cyx1aTh
pe3yabTaThl COBMECTHON PabOTHI;

- KOOPJIMHHUPOBATh U BBINOJIHATH paboTy
B YCJIOBHSX PEaJbHOTO, BUPTYaJIbHOTO U

3aBUCUMOCTH MEXAY HCCIEAyEMbIMU
BETMYMHAMU, OOBSICHEHHS TIOJYYCHHBIX
pe3yJIbTaTOB u dbopMynupoBaHUs
BBIBOJIOB C MCITOJIb30BAaHUEM HAYYHBIX
MOHATUH, TEOPUM U 3aKOHOB




KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
- OCYILIECTBIISATh MO3UTHUBHOE
CTPATETUYECKOE MOBEJICHUE B PA3IMYHBIX
CUTyalludX, MHOpPOABIISATL TBOPYECTBO H
BooOpakeHue, ObITh MHUIIUATUBHBIM
OBnajenue YHHBepPCAJbHBIMU
PeryisiTHBHBIMH 1€l CTBUSIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOAei:

- [OpHUHHUMATb MOTHBBI HU APTYMCHTHI
APYTUX JIOAEH IpU aHaJIU3€ Pe3yJIbTaTOB
ACATCIIbHOCTH,

- TpU3HABaThb CBOE MPaBO M MPaBO
JPYTUX JII0JIel Ha OIIHOKH;

- pa3BHUBAaTb CIIOCOOHOCTH MMOHUMATh MHD
C O33N OAPYTroro 4CjioBCKa

OK 07.
ConelcTBOBaTh
COXpaHEHUIO
OKpY Karoleu
cpebl,
pecypcocoepexe
HUIO, TPUMEHSTh
3HaHUA 00
W3MEHCHUU
KJIIMaTa,
TIPUHITUTIBI
OEpEKITUBOTO
MPOU3BOJICTBA,
3¢ (HeKTUBHO
JIEUCTBOBATE B
Ype3BbIYAHBIX
CUTYaIUIX

B 00Jy1acTH K0JI0rHYECKOT0

BOCIIUTAHMS:
- c(hopMHpPOBAaHHOCTH  IKOJIIOTUYECKOM
KYJIBTYPHI, MOHMMAaHHE BITUSTHUS

COLIMAIBHO-DKOHOMUYECKHX  IIPOLIECCOB
Ha COCTOSIHME MPUPOJHON M COLIMAIBHOM
Cpenpl, rJ100a1bHOTO
XapakTepa dKOJOTHYECKUX MPoOiieM;

- IUIAHUPOBAaHUE M  OCYIIECTBIICHHUE
JICUCTBUI B OKpYyXarollled cpene Ha

OCHOBE 3HAaHMA LEJNEed YCTOMYMBOIO

OCO3HAHUC

Pa3sBUTHA YCTIOBCYCCTBA,

AKTUBHOE HEINpUATHE NENUCTBH,
MPUHOCSIIMX BPE OKPYKAKOIIEN CPENE;
- yMEHue

HeOJ1aronpusTHbIE

IIPOTHO3UPOBATH
HKOJIOTHYECKHE

IIOCJIEICTBUS pEANPUHUMAEMBIX

JNENCTBUMN, IPEAOTBPALLATD UX;

- paclIMpEHHE OIBITa JACATEIBHOCTH

JKOJIOTMYECKON HAIIPaBICHHOCTH;

- OBJIQJICHWE  HaBbIKaMH  y4yeOHO-
HCCIIEA0BATENbCKOM, IIPOEKTHOM W
COLIMAJIbHON JESITEIbHOCTH

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTh
MOJIyYEHHBIE 3HAaHUS s OOBSICHEHUS
OMOJIOTMYECKUX TPOLIECCOB U SIBJICHUM,
JUIS. IPUHATUS IPAKTUYECKUX PEIICHUN
B TIOBCEIHEBHOM JKM3HH C IICJIbBIO
obecrnieueHnst 0O€30IIACHOCTH  CBOETO
370pOBbSI U 3JI0POBbA  OKPYKAOLIUX
TroJel, coOMI0IeH S 3I0POBOTO 00pa3a
KH3HU, HOpM FpaMOTHOFO IIOBCACHUA B

OKpYXKarolllell  MpPUPOAHON  cpene;
MMOHUMaHUE HEO0OXOIUMOCTH
HUCIOJIb30BAHUS JTOCTHIKECHUH
COBPEMEHHOM ouonoruu u
OMOTEXHOJIOTHI MJIi  paIlMOHAIBHOTO
MIPUPOIONOIB30BaAHUS




2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIBHOM
JUCHUILIAHBI

2.1. O0bem TUCUMILVIMHBI U BUAbI Y4e0OHOH padoThI

Buj y4eoHoii pa6oThl O0beMm B yacax
O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl JHCHUIINHBI 72
B T.U.
OcHOBHOe coiep:kaHue 72
BT. 4.:
TEOpEeTUYECKOe 00yUeHne 40
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2
MPaKTUYECKUE 3aHATUS 20
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEPIKaHNE 8
1abopaTOPHBIE 3aHATHS 4
B T.4. PO eCCHOHATHHO-OPUEHTUPOBAHHOE CO/ICPIKAHNE 2
KontpoabHas padora 6
IpomexxyTounas arrecTamus (3a4er) 2




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TN CIUTIIMHBI

HaumenoBanue | Comep:kaHue y4eOHOro MaTepuaia (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | @opMupyembie
pa3ziesioB M TeM | J1a0opaToOpHbIe U NPAKTHYECKHe 3aHATHUS, NPUKJIATHOMH 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. O0masi | CoppemenHbIe OTPACIH OHONOrHYCCKUX 3HAHMHA. CBA3b GHOTOTHH C APYTUMH HAYKaMHU: GHOXHMUS,
XapaKTePUCTHK \Guodusnka, OMoHMKa, reHoreorpadus u 1p. Pois 1 Mecto Ononoruu B GopMupoBaHHH 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 opraHu3anmsi | Teopud. TUIMBI KIETOYHON OpraHU3aliu: TPOKAPUOTUUYECKHH U 3yKapuoTHuecKuil. OHOKIETOUHBIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHHe MPOKapUOTHUYECKON KIeTKH. CTpOeHHE 3yKapUOTHUYECKON KIETKH.

Hexnerounsle ¢popMmbl )kxHU3HU (BUPYCHI, OakTeprodaru)

JlaGopaTopHble 3aHATHSA: 2

[Tpuobperenune onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS TIPU BBITIOJIHEHUH JIAOOPAaTOPHBIX paboT:

JlaGoparopHas

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

ITonroroBka MUKpOIpENnapaToB, HAOIIOAEHNE C TOMOIIBI0O MUKPOCKOIIA, BBISIBIICHUE PA3TUUYUN MEKITY

U3y4aeMbIMH 00beKTaMH, (POpMYIHMPOBAHKE BHIBOIOB

IpakTHyecKue 3aHATHS: 2

BupycHsbie u 6akrepuanbHblie 3a00eBanus. O01Me NPUHIUIIBI HCIIOJIb30BAHUS JI€KaPCTBEHHBIX BELIECTB.
Oco0eHHoCcTH MPUMEHEHUs aHTUOMOTUKOB. [IpeicTaBienne yCTHRIX COOOIEHUH C Tpe3eHTaluel,




MOATOTOBJICHHBIX 1O MEPECYHIO HCTOYHUKOB, pPCKOMCHOBAHHBIX ITPCIIOAaBaTCICM

Tema 1.3. OcHoBHOE coep:kaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK -2
¢ynkuuonaabH | Xpomocomuas treopusi T. Moprana. CTpoeHre XpoMOocoM. XPOMOCOMHBIH HA0Op KJIETOK, TOMOJIOTHYHBIC U
ble pakTopbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIONIHBIN U AUIUIOUAHBIN Habop. Hykneunnossie kucnoter: JIHK, PHK
HACJIeACTBEHHOC | HaXxOXCHHE B KJIETKE, X CTpOeHUE U (PyHKIMU. MaTpHUHbIe MPOLIECCHI B KJIETKE: PeIrIMKaus, OMOCHUHTE3
TH Oernka, permapanus. [ eHeTHUECKU KO U €ro CBOMCTBA

IIpakTnyeckue 3aHATHSA: 2

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

M3MEHEHHUs MocleoBaTenbHOCTH HykIeoTua0B JJHK
Tema 1.4. OcHoOBHOE coep:KaHue 2 OK-2
OOmen BemecTs | TeopeTuyeckoe o0yyeHue: 2
u npespamenue | [TorsTue MeTaboau3M. ACCUMIUIANNS U JUCCUMUJISINS — IBE CTOPOHBI MeTa0oau3Ma. Turbl oOMeHa
JHepruu B BEIIECTB: aBTOTPOQHBIN U TeTepOTPOQHBIH, adpoOHBIN 1 aHadpoOHBIN. [InacTuyeckuii 0OMeH. 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. Meiio3 u ero craauu. [loBenenne xpomocom B meitose. Kpoccunrosep. bronornyecknii

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 OPTaHN3MBI. B3aHMOCBS3b OPraHOB M CHCTEMBI OPTAaHOB B MHOTOKJICTOYHOM OpPTaHH3ME.

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




DopMbI Teoperuueckoe o0yueHue:
Pa3MHOKeHUs ®opmbl pa3MHOKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoOKeHHEe. Buabl 0ecronoro pa3MHOKEHHS.
OpPraHu3MoB [TonoBoe pazMHOkeHuE. ['ameToreHes3 y uBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHne M0J0BbIX

kieTok. Omio10TBOpeHue
Tema 2.3. OcHoOBHOE coep:KaHue OK-2
Onrorenes Teoperuueckoe ody4yenue: OK-4
pacreHmi, WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUOreHe3 u ero craauu. IlocTaMOproHaIbHbIN TEpHOI.
JKUBOTHBIX H Crasuu mocTaMOPHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenoBeka. [IpsiMoe u Henpsimoe pa3BHUTHE.
Ye10BeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
Tema 2.4. OcHoBHOE co/lep:KaHue OK-2
3akonomepHocT | Teopernueckoe o0yueHme: OK-4
W HacJie0BaHusl | OCHOBHBIE TOHATHS N'€HETUKU. 3aKOHOMEPHOCTU oOpa3oBaHus rameT. 3akoHsl I'. Menaens

(MOHOTHOpPUIHOE ¥ TTOJUTHOPUIHOE CKpElIBanue). B3anmoelicTere reHoB

IIpakTHyeckue 3aHATHA:

Pemienue 3a1a4 Ha onpeseneHre BEpOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX IIPU3HAKOB P MOHO-,

IH-, TIOJTUTHOPUTHOM M aHAIM3HUPYIOIIEM CKPELMBaHUH, COCTaBIEHUE FeHOTUIIMYECKUX CXEM CKpEIUBaHUsS
Tema 2.5. OcHoBHOE cogepkaHue OK-1
Cueniennoe Teoperuveckoe ody4yenne: OK -2
HacjeaoBaHue 3akonbl T. Moprana. CiieruieHHOe HaclieI0BaHHE TeHOB, HapyIeHue cierieHus. Hacnenosanue
NMPHU3HAKOB MIPHU3HAKOB, CIIETUICHHBIX C TIOJIOM

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3a1a4 Ha onpe/esieHle BEpOSATHOCTH BOZHUKHOBEHHUS HACIEICTBEHHBIX TPU3HAKOB MPU

CLIETIJIEHHOM HacJIeZIOBAaHUH, COCTABIEHUE T€HOTUIMMYECKUX CXEM CKpPEIIMBaHUS
Tema 2.6. OcHoOBHOeE 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 U IpUYUHBI ©X BO3BHUKHOBCHUS. KapI/IOTI/IH yesioBeka. HaciaencreeHHbIe




3a0o0sieBaHuUs YeNIOBEKa. | eHHbIE U XPOMOCOMHBIE O0JIe3HH UeioBeKa. boie3Hu ¢ HacIeICTBEHHOM
MPEAPACIIONO0KEHHOCTHI0. 3HAYCHUE MEUIIMHCKON T€HETHKHU B MPEAOTBPAILEHUN U JICUEHUH T€HETUYECKUX
3a00JI€BaHUH YeI0OBEKA

IIpakTuyeckue 3aHATHS:

Pemenne 3aaa4 Ha onpeaAcICHUE TUIIa MyTallH IIPU NEPEAAUC HACICACTBEHHBIX IIPU3HAKOB, COCTAaBJICHUC
TFCHOTUIIMYCCKHUX CXEM CKpCHIUMBAaHHUA

KonTpoibHasn

Crpoenne U pyHKIIUH OpraHu3Ma
padora
Pa3nen 3. Teopusi 3BoJ1I0OUMH
Tema 3.1. OcHoBHOE co/lep:KaHue OK-2
Hcropus Teoperuueckoe ody4yenue: OK-4
IBOJIIONMOHHOIO | [TepBrie sBOMOIIOHHBIC KoHIenuu (K.b. Jlamapk, X.JI. Bropdorn). DBomonmnonnas reopus Y. [lapBuHa.
YueHus. Cunreruyeckas TCOPpH 3BOJIOLUN U €€ OCHOBHBIC ITOJIOKCHUA.
MuxkposBomonu | MukposBoronus. [lomynsius Kak 3JieMeHTapHas JMHUIA SBOJIIONKHU. [ €HeTHYEeCKUEe OCHOBBI ABOJIFOIIHH.
f DOneMeHTapHbIE (PaKTOPHI BOMIONHU. EcTecTBEeHHBIN 0TOOP — HANPABISAIOMIMNA (PaKTOP SBOIOLNH.

Bunoo0pa3oBanue Kak pe3ysbTaT MUKPOIBOIIOIUH
Tema 3.2. OcHoBHOeE coaep:xaHue OK -2
MakposBosronn | Teoperudyeckoe o0ydeHue: OK-4
s, MakponsBosnrorus. @PopMbl 1 OCHOBHBIE HampaBieHus: MakpodBoroiuu (A H. Cesepiion). [Tytu
Bo3HuKHOBEHHME | 1oCTHXEHUS OMosIornUeckoro nporpecca. Coxpanenue 6uopasHooOpasust Ha 3emie.
H Pa3sBUTHUEC T'unore3nl u TCOpHU BOSHUKHOBCHUA KMU3HH HA 3emmne. IlosBiaenne IEPBLIX KIICTOK U UX DBOJJIOLUA.
*Ku3Hu Ha 3emJie | TIpokaprOThHI U 9yKapUOTHI. [IPOUCX 0K ICHIE MHOTOKJIETOUHBIX OPTaHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

[[apPCTB DYKAPHOT
Tema 3.3. OcHoBHOeE coep:xaHue OK -2
Ipoucxoxaenne | Teoperudeckoe oGydenne: OK-4
yeJioBeKa — AHTpormonorus — Hayka o yenoBeke. CucTeMaTHIecKoe MoJIoKeHne YeaoBeka. CXOACTBO U OTIHYUS
aHTponoreHe3 9eJIoBeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAIMH aHTPOIIOTEHE3a. DBOIIOIHS COBPEMEHHOTO YETIOBEKA.

Yenmoseueckue pacel U UX €AUHCTBO. BpeMSI N ITYTHU PACCCIICHUA YCIIOBCKA I10 IJIAHETEC.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUSM CPCIbI




Pasznen 4. Dxojorus

18

Tema 4.1. OcHoBHOE coep:kaHue 2 OK-1
Ixoaoruyeckne | Teopernyeckoe odyuenue: 2 OK -2
(dakTophI M Cpenpl 0OuTaHMs OPraHU3MOB: BOAHAsA, HA3€MHO-BO3IyIIHAsA, IOYBEHHAs, BHYTpUOpraHu3MeHHast. OU3nKo- OK-7
cpelbl ;KM3HH XMMHYECKHE OCOOCHHOCTH cpell 00MTaHus opranu3MoB. [Iprcnoco6ieHns Opranu3MoB K KH3HU B Pa3HbBIX

cpenax. [lonstue sxonornyeckoro pakropa. Knaccugpukanus sxonornyeckux gpaxtoposn. IIpasuiio

munumyma 1O. JInbuxa. 3akon tonepantHoctu B. [llendopaa
Tema 4.2. OcHoBHOE coep:kaHue 4 OK-1
Honmyasinus, TeopeTnueckoe odyueHnue: 2 OK -2
coo01ecTBa, DKoslornyeckas XxapakTepuCcTHKa BUJa U HOMYJISALUHU. DKOJIOTHYecKas HUIA BU1a. DKOJOTHYECKHE OK -7
IKOCHCTEMBbI XapakTepucTUkH nomysinuu. CoolIiecTBa U S3KocucTeMbl. bronieHo3 u ero cTpykrypa. CBsA3U MEX1y

opranuzMamu B 6noneHose. CTpyKTypHbIE KOMIIOHEHTbI 3KOCHCTEMbI: IPOLYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BemiecTB M HOTOK SHEPTHH B dKocucTeme. Tpoduyeckre ypoBHH

IIpakTHyeckue 3aHATHA: 2

Tpoduueckue nenu u cetn. OCHOBHBIE IOKA3aTENN YKOCUCTEMBI. bruomacca u mpoayKIus. DKOJIOTHYECKHEe

MUpPaMU/Ibl yucesl, OMoMacchl U sHepruu. [IpaBuiio nupaMuisl 3HEPrum.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 10 MEPEHOCY BELIECTBA U SHEPTUH B

HKOCHUCTEMAX C COCTaBJIeHUE TpoUUIecKuX 1enel 1 mupaMu 6MoMacchl U SHEPTUN
Tema 4.3. OcHoBHOE coep:kaHue 2 OK-1
Buocdepa - TeopeTnueckoe o0yueHue: 2 OK -2
rjiodajabHas buocdepa — xxuBasg obonouka 3emuu. Pazsutue npezacrasinenuit o 6nochepe B tpynax B.M. Bepnanckoro. OK-7
akojorudeckast | Obnactu 6uocdeps! 1 ee KOMIOHEHTHL. JK1Boe BelecTBo Onocdeps! U ero GyHKINH.
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocgepbl. OcodeHHOCTH OUochephl Kak Io0aTbHON SKOCUCTEMBI.

JluHamuueckoe paBHoOBecHe B 6nocdepe. KpyroBopoTs! BelecTB 1 OMOre0XUMHUYECKUE IIUKIIBI.

I'moGasibHBIE HKOJIOTHUECKUE MTPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOeE coiep:KaHue 4 OK-1
Bansinue Teopernueckoe odyueHue: 2 OK-2
AHTPONMOTEeHHbIX | AHTPOINOIeHHbIE BO3ACUCTBUS Ha Ouocdepy. 3arps3HeHHs KaK BUJI aHTPOIIOTEHHOT'O BO3/1EHCTBHSL. OK-4




(haxkTopos Ha
ounocepy

AHTpOIIOTeHHBIE BO3/IeHCTBUS Ha aTMocdepy. Bo3aeiicTBust Ha runpochepy. BosneiictBus Ha mutochepy.
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 TomM uncie npodeccuoHAILHO-OPUEHTHPOBAHHOE CO/IePsKAHUE TPAKTUYECKOT0 3aHATHS

[TpakTuueckoe 3ansaTue «OTX0IbI MPOU3BOICTBA». Ha ocHOBE deepanbHOro KIaCCU(PUKAIMOHHOTO
KaTajora OTXOA0B OIPEENISATh KIacC OMACHOCTH OTXO/I0B; arperaTHoe COCTOSHUE U (PU3NIecKyro Gpopmy
OTXOJIOB, 00pa3yromuxcs Ha pabodemM MecTe / Ha 3Tanax MpOU3BOJICTBA, CBA3aHHBIC C OTPEICICHHOM
npodeccueit/crennaTbHOCThIO

OK -7

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

OcHoBHOE co/lep:KaHue

Teoperuueckoe odyueHnmue:

N

3710pOBbe U €ro cocTaBistomye. PakTopspl, NOJOKUTEIBHO U OTPULIATEIBHO BIMSIONINE Ha OPraHU3M
genoBeka. [Ipo0iemMa TeXHOTEHHBIX BO3ACHCTBUI Ha 3J0POBHE UEIOBEKA (AIEKTPOMArHUTHBIE TIOJI,
OBITOBast XUMUS, N30BITOYHBIC IIYMBI, paUalus U T.I1.). AanTanus OpraHu3Ma deioBeKa K pakTopam
OKpyxarote cpensl. [IpuHImIBI hOpMUPOBAHUS 3I0POBhECOECpETaroIero moseacHus. Gundeckas
aKTUBHOCTb U 3/10pOBbE. BHOXMMUYECKUE ACTIEKTHI PalllOHAIBHOTO IUTAHUS

JlabopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGopaTtopHas pabora «YMcTBEHHas: pabOTOCIIOCOOHOCTHY
OBnazieHue METOIaMH OTIPEACIICHUsI TToKa3aTeell yMCTBEHHOM pab0oTOCOCOOHOCTH, OOBICHEHHE
MOJTyYSHHBIX Pe3yJIbTaTOB U ()OPMYJIMPOBAHUE BBIBOJIOB (ITMCHBMEHHO) C MCTIOJIh30BAHUEM HAYUHBIX
MIOHATUMN, TECOPUN U 3aKOHOB

2. JlaboparopHas pabora «BnusHue abnoTHueckux (pakTopoB Ha yesloBeKa (HU3KHE U BHICOKHE

TeMIepaTypbl)»

M3yuenne MeXaHW3MOB aJanTaluy OpraHU3Ma 4eJI0BeKa K HU3KUM U BBICOKMM TeMIlepaTypam U
00BSICHEHHUE MOJIyYEHHBIX PE3YJIbTAaTOB U (POPMYIHPOBAHKE BHIBO/IOB (MIMCHMEHHO) C HCIIOJIB30BaHUEM
Hay4HbIX [IOHATHH, TEOPUI U 3aKOHOB

*B Tom 4ncie npodeccuoHAILHO-OPUEHTHPOBAHHOE CO/IepPKaAaHUe J1a00PATOPHOIO 3aHATHUSA

OK -2
OK -4
OK -7




B kadecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTD UCIIOIB30BAThH YCIOBHS OCYIIIECTBICHUS
poeCCHOHATILHOM IeATENFHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndeckas Harpy3Ka u T.1I.

KonTpoabnas 2
Teopernueckue aceKThbl IKOJIOTHUH
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 OnorexHosiorud. O6beKThl OMOTEXHOJOTHH. DTUKA OMOTEXHOJIOTHYECKUX U FeHETHUYECKUX
sKcnepuMeHToB. [IpaBuiia noucka u aHaaM3a OMO3KOJIOTNYECKO HH(OPMAIIMK U3 PA3TUYHBIX HCTOYHUKOB
(HayuyHas ¥ yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBoi MH(popmMarun, cetb VIHTepHET u 1pyrue)
IIpakTnyeckue 3aHATHA: 2
Keiicbl Ha aHanu3 MHPOPMALIUHU O HAYUHBIX JIOCTHIKEHUSAX B 00JIACTU T€HETUUECKUX TEXHOJIOT UM, 2
KJICTOYHOM WH)XEHEPHH, MAIIEBBIX OMOTEXHOJIOTHIA. 3aIInTa Keica: IpeACTaBICHNE Pe3yJIbTaTOB PEHICHUS
KelcoB (BBICTYIUICHUE C ITPEe3eHTaLe )
Tema 5.2. OcHoBHOE cogepkaHue 4 OK-1
buorexnosorun | I[lpakTuyeckue 3aHATHS: 4 OK -2
B Pa3BuTHe npoMblIeHHOW OMOTEXHOIOTHM U €€ MPUMEHEHHE B )KU3HU YeJIOBEKa, IIOUCK U aHAJIN3 2 OK-4
NPOMBINUIEHHOC | HH(pOpMaLMK U3 Pa3IMYHbIX UCTOYHUKOB (HayuHas U yueOHO-Hay4yHas JIMTepaTypa, CpeICTBAa MacCOBOM
™ nHpopmanuu, cetb IHTEpHET U Apyrue)
Kelicpl Ha aHanu3 nHGOpPMALIUU O PA3BUTUH MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110 Tpynam)
3amura keiica: [IpencTaBieHue pe3yabTaToOB pellieH!s KecoB (BBICTYIJICHHUE C Mpe3eHTalueil) 2
IIpomexyTouna 2
s arTecTanus no | 1uddepeHnnpoBaHHbIN 3a4eT
AUCHUILINHE
Bcero: 72




3. YCJI0BUsA _ PEAJIM3AIINU IHPOI'PAMMDBI
OBIHIEOBPA30OBATEJBbHOU JUCIUITJINH

3.1. [Jas peaaqm3anmum NpPOrpamMMmbl JAUCHUIUIMHBI  JOJKHbBI  OBITH
NpexyCMOTPEeHbI CJieAyolHe creualbHbie MOMeeHus :
Kabuner «buonorum», ocHameHHbI 000pyI0BaHUEeM: MeOETh, T0CKa, MeT,

HarIsgHbIe TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOIMIl, IIAKaTOB), TEXHUYECKUMU
cpelcTBaMH OOYyYEeHHS: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BEICHUS 3BYKa,
OpUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKpaHOM, YyKa3Ka-TIpe3eHTep  JJis
MIPE3CHTALUH.

JlaGopatopusi, ocCHalleHHass OO0OpYJOBaHMEM JJii MPOBEICHUS 3aHSITHUI:
MUKpPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JabopaTopHas mnocyda (IpoOupKwH,
MIOJICTaBKH JIUII TPOOUPOK, MUHIICTHI, TTECOK, CTYIKH C TTECTUKAMH, IPEAMETHBIC U
MOKPOBHBIE  CTEKJa, CTEKJISHHbIE  MaJlOYKH, MpenapoBajibHbIE  WIJIBI,
dbunbTpoBasibHas Oymara (cayiipeTku), CTakaHbl) TUIEPTOHUYECKUN PpPacTBOP
xjiopuna Hatpus, 3%-HbI pacTBOp MEpPOKCHAA BOAOPOJA, pPAacTBOp Hoda B
HOMMCTOM KaJuH, TJIUIEPUH, KIIyOHH KapToQes, JUCT JIOACH KaHAJICKOU, MIIOA
psAOMHBI OOBIKHOBEHHOW (PsIOMHBI WM TOMATa), JIYK pemyaThlii, pa3BelcHHbLIC B
BOJIE APOXKKH);

3.2. UndopMannoHHOe o0ecnevyeHne pean3auy NporpaMmmbl

Jist  peanuzanuu  mporpaMMbl  OMOMMOTEUHBbINH (OHA 00pa3zoBaTEIHLHOM
OpraHu3alliy JO0HKEH UMETh MEeUaTHhIE W/UU DJIEKTPOHHBIE 00pa3oBaTEIbHBIC U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAHHBIE IS  HCIOJb30BaHUS B
00pa30BaTeNLHOM IPOLIecce, HE CTapIle TSTH JIET C MOMEHTA U3/IaHus.

PexoMeH1yeMble TeuaTHble U3JJaHus 0 peain3alu o01eodpa3oBaTebHON
JTUCITUTIIMHBI TIPEJCTABICHB B METOAMYECCKUX PEKOMEHAANMSIX TIO0 OpPTaHHW3aIluu
oOy4eHus.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILTAHBI

KoHTposib u oueHKa pe3yJabTaTOB OCBOEHHUS 00IIe00pa3oBaTeIbHON

JTACIUATUINHBI

pPacKphIBalOTCA  4Yepe3

JUCHUAIUIMHAPHBIE  PE3YJIbTATHI,

HaIpaBJeHHbIC Ha (POPMUPOBAHUE OOIIMX U MTPO(PECCUOHATBHBIX KOMIIETEHITUH O
paszenaMm u TeMaM cojiepKaHusl yueOHOro MaTepualia.

Oo0masn
KOMIIEeTeHIIUA

Paznen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Pazgen 1. Kinerka —
CTPYKTYPHO-
(GpyHKIHOHAIBHAS eINHUIA
JKHBOT'0

KonrponsHas padora
«MoJIeKyIISIpHBI YPOBEHb
OpraHU3aIy )KUBOT0»

OK 02

buonorus kak Hayka. O0rmas
XapaKTEePUCTHUKA KU3HU

3anongHeHre TaOJIUIIbI C OTIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBAaMU U HEJAOCTAaTKaMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anonHeHne CPaBHUTEIHHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKUBOTO

OK 01
OK 02
OK 04

CrpykTypHO-(DYHKITHOHAIbHAS
OpraHu3aIus KJIeTOK

OuenuBaemasi IUCKyCCHs IO BOIIpocam
JEKLIUU

Pa3paboTka MeHTanbHON KapThl MO
KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MPO- U SYKapUOTHUYECKUX U 110
[[apCcTBaM B MUHH I'PyMIax
BrinonHenue u 3amuTa J1abopaTOpHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJICTOUHBIE
BKJIIOUEHUS (KpaxMmall, KapOTUHOUBI,
XJIOPOIIIACTBI, XPOMOTIIIACTHI )»
[TpakTnueckoe 3austue. [Ipeacrapnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB, PEKOMEHJOBAHHBIX
npernoaaBaTenemM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIEHBIE
(bakTOpsl HACIEICTBEHHOCTH

@pOHTAIBHBIN ONPOC

Pa3paboTka rioccapus

Pemenue 3amayd Ha onpeneneHue
MOCJIEN0BATEIbHOCTH HYKJIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
W3MEHEHMS OCIeI0BATEIbLHOCTH
nykieotusios JJHK

OK 02

OOMEH BeLIECTB U

@pPOHTAIBHBIN OIIPOC




MIpEeBpaIeHUE SHEPTUU B KIETKE

3anojHeHne CPaBHUTEIHLHOMN TaOIUIIBI
XapaKTepUCTHK TUIIOB OOMEHa
BEILIECTB

OK 02
OK 04

JKn3HEHHBIN UK KIIETKH.
Muto3. Meiio3

OO6cy>xaeHne o BoIpocam JeKIHH
PaspaboTka IeHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Pazpnen 2. Ctpoenue u
(pyHKkuMHM oprannzma

KonTponbnas padota “CtpoeHue u
p p
dbyHKIMH opraHu3Ma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas IUCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHCTEM OpPIaHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTEepUCTUKON
ux QyHKIUN

OK 02

@DopMbl pa3MHOKEHUS
OpraHU3MOB

DpoHTANBHBIN OIPOC

3anonHeHne TaOIHIIbI ¢ KPaTKOH
XapaKTePUCTHKOW 1 prMepaMu Gopm
Pa3MHOKCHHWA OpraHNu3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIOBEKa

Pa3paboTka 1IeHThI BpEMEHH C
XapaKTepUCTUKOW 3TAlOB OHTOTE€HE3a
OTJEJIBbHOM I'PYIIION )KUBOTHBIX U
YeJIoBeKa M0 MUKPOrpyIam
Tect/onpoc

CocraBjicHHE >KU3HEHHBIX IIUKIOB
pacTeHuil o oraenam (MOXOBUIHBIE,
XBOILIEBUIHBIE, TATOPOTHUKOBHUIHBIE,
roJ0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICa0BaHUA

Pazpabotka rioccapus
@pOHTAIBHBIN OIPOC

TecT mo Bompocam JIeKIuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAHUH,
COCTABJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIBaHUS

OK 01
OK 02

CremeHHOe HaclieJOBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amayd Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBECHHBIX HpI/ISHaKOB HpI/I
CIICTIJICHHOM HacJIeJOBaHHUH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr.

Pemenue 3amau Ha onpeneneHue Tuna
MyTalllM P Tiepeaade
HaCJICIACTBCHHBIX HpI/I3HaKOB,




COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpPEIIUBAHUS

Paznen 3. Teopus 3Bo/110uMH

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

OK 02 Hctopus 3BOIIOIIMOHHOTO ®poHTaTIBHBINA OITPOC

OK 04 y4eHHs. MUKPO3BOIIOLMS PazpaboTka rioccapust TEpMUHOB
Pa3paboTka neHTHI BpeMEHU Pa3BUTHUS
ABOJIFOLIMOHHOT'O YUYEHHUS

OK 02 Maxkpo3Bosntorus. OneHuBaemasi IUCKYCCHS:

OK 04 Bo3HuKHOBEHUE U pa3BUTHE HCIIOJIb30BaHUE ApTYMEHTOB,

JKU3HU Ha 3emiie OMOJIOTUYECKOI TEPMUHOJIOTHH U

CUMBOJIMKH JIJIS I0KA3aTeNbCTBA
POJICTBA OPTaHNU3MOB Pa3HbIX
CUCTEeMAaTHUYECKUX TPYIII
Pa3paboTka neHThl BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS KU3HU Ha
3emie

OK 02 [IpoucxoxaeHue yenoBeka — ®poHTaTBHBINA OITPOC

OK 04 AQHTPOIIOreHE3 Pa3paboTka neHThl BpeMEHU
MIPOUCXOXKICHUS YeJIOBEKa

Paznea 4. Okosnorus

OK 01 Okojnoruyeckue GpakTopsl U Tect 1o skonoruueckum pakTopam u

OK 02 Cpenpl )KU3HU cpesiaM KU3HU OPraHUu3MOB

OK 07

OK 01 [Tonynsius, coobuecTsa, CocraBieHue cxeMm KpyroBopora

OK 02 YKOCHUCTEMBI BEIIIECTB, UCIIOJIb3Ysl MATEPHUAIIBI JICKITUH

OK 07 Penienne npakTUKO-OPUEHTUPOBAHHBIX
pacyeTHbIX 3aJIlaHHH 10 EPEHOCY
BEILIECTBA M DHEPIHU B IKOCUCTEMAX C
COCTaBJICHUE TPOPUUECKHUX LICTCH 1
nUpaMul OMOMACCHI U SHEPTUU

OK 01 buocdepa - rmobanpHas OneHuBaemasi JUCKYCCHUS

OK 02 DKOJIOTMYECKAs CUCTEMa Tect

OK 07

OK 01 BinsiHME aHTPONOTE€HHBIX Tect

OK 02 ¢daxTopoB Ha Ouochepy [TpakTuyeckas padora “OTxo/bl

OK 04 IIPOU3BOJCTBA”

OK 07

OK 02 Biusanawne conmansHO- OuenuBaemasi JUCKyCCUs

OK 04 HKOJIOTHYECKUX (PaKTOPOB Ha Brimonnenue nabopaTopHoit paboTsl Ha

OK 07 3I0POBBE YETTOBEKA BBIOOD:
"YMcTBeHHas pab0oTOCTIOCOOHOCTH",
"Brnustane abuotndeckux GakTopoB Ha
YeJoBeKa (HU3KUE U BBICOKUE
TeMmeparypsl)"

Pa3nen 5. buosiorus B :ku3HM  |3alInTa Keiica: IpeICTaBICHUE

pEe3yJIbTaTOB PELICHUS KENCOB
(BBICTYIIJICHHUE C TIPE3EHTAIEH )

OK 01 buorexHosnoruu B ;KU3HU BrinonHenue keiica Ha aHanu3




OK 02 KaXI0Tr'0 nH(pOpMaIUK 0 HAYYHBIX JOCTHXKCHHSIX

OK 04 B 00J1aCTH F'€HETHUYECKUX TEXHOJIOTHH,
KJIETOYHOM MHKEHEPUH, MUIIEBBIX
O6uoTexHoiorui (1Mo rpynmnam),
MIpeJICTaBJICHHUE PE3YIbTATOB PEIICHUS
KEWCOB

OK 01 [TpombinieHHas OMoTexXHOJIOTHS | BBITTONTHEHNE Kelica Ha aHaAIU3

OK 02 uHpOpPMALIUU O PA3BUTUU

OK 04 MIPOMBIIIICHHOW OMOTEXHOIOTHH (TI0
rpynmam), IpeICTaBICHUE PE3YJIbTATOB
pelIeHus KecoB

OK 01 ConmanbHO-dTHYECKUE aceKThl |BBImoIHeHNe Keiica Ha aHaInu3

OK 02 OMOTEXHOJIOTUI nH(popManuu 00 ITUUECKUX acleKTax

OK 04 pa3BUTHSA OMOTEXHOJIOTH (IO
rpynmam), IpeICTaBICHUE PE3yIbTaTOB
pEIIeHUs KENCOB

OK 01 buorexHosioruu u Texunueckue |BrlnosHeHWE Keiica Ha aHAN3

OK 02 CHUCTEMBI nH(pOpMaIUU O pa3BUTHUS

OK 04 OMOTEXHOJIOTUH C IPUMEHEHUEM

TEXHUUYECKUX CHCTeM (TI0 Tpymmam),
MIPEACTABJICHUE PE3YIbTATOB PEIICHUS
KENUCOB




NudopmaninoHHO-MeTOAMYECKOE 00ecTiedeHne JUCITUILTUHbBI

1. OcHoBHas JuTEpaTrypa:

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

OcHoBHbIE HCTOYHMKH HH(poOpManun

KounuecTBo 3K3eMILIAPOB

1. Spwirun B.H. buonorus : y4eOHMK u
MPAKTHUKYM JUTSI CPEIHETo
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 noanucke 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 FOpaiit, 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 3Kk3eMIIsipoB

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
(6a3oBbIit ypoBeHb) : yueOHuk / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Py0OmoB ;
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
(6a30BBIT  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 KICTOUHUKOB 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. Dnexrponnsiit katanor YHUL] KHUTY: Pexum nocryna: http://ruslan.kstu.ru/
2. OBC «Jlanp»:Pesxxum nocryma: https://e.lanbook.com

3. O0pa3oBarenbHas miathopma «FOpaiit»: Pexum nocryna: https://urait.ru/

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

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

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



http://ruslan.kstu.ru/
https://e.lanbook.com/
https://urait.ru/
http://znanium.com/
http://www.iprbookshop.ru/
https://elibrary.ru/
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