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MHWHOBPHAYKH POCCHUHA

denepanbHOE rocyJapcTBeHHOE 010/IKeTHOE 00pa30oBaTe/ibHOE YUpeKIeHne
BbICIIIEr0 00pa3oBaHUs
«Ka3aHcKNH HAIIMOHAJILHBINA HCCJIe0BATEIbLCKHNA TEXHOJO0IrHYeCKuH
YHUBEPCUTET»
KA3BAHCKUM TEXHOJIOT'NYECKUHA KOJUJIETXK
(®I'bOY BO "KHUTY" KTK)

/ P.A.T'a3u30B_
a 2025T.

«25»

PABOYAS ITPOI'PAMMA
OBIHIEOBPA3OBATEJIBHOT' O IPE/IMETA

OV /1.08 buonorus

( HazeaHue yuebHolU OUCYUNIUHDL)

crnenuaabHOCTh 15.02.06 MoHTaX, TEXHUYECKAS DKCILIYATAIIUI U PEMOHT
XOJIOTMIBLHO-KOMITPECCOPHBIX W TEIIOHACOCHBIX MAIIUH U VCTAHOBOK

(o oTpacisim)
(wugp, cneyuanvrocmy)

Kazans 2025 .



[Iporpamma o011eo0pa3oBaTeNbHOM JUCIUTUIAHBI «buonorus»
npeaHa3HaueHa JJsl M3ydeHHUs OHOJIOTHMH B MPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX
OpraHM3alMsIX, PEATM3YIOUMX O00pa30BaTelbHYI0 MPOrpaMMy CPEAHEro OOIIEro
o0Opa3oBaHus B Mpezesiax OCBOSHUSI OCHOBHOM MpoQeccHOHaIbHON 00pa30BaTebHON
nporpammbl CIIO (OINIOII CIIO) Ha 6a3e OocHOBHOTO 00IIero oOpa3oBaHUs IPH
MOJITOTOBKE CIIEUUAIMCTOB CPEJHETO 3BEHA.

[Iporpamma  pa3pabotaHa Ha  ocHOBe  TpeOoBaHuit  DemepanbHOTO
rOCyJIapCTBEHHOTO0 00pa30BaTEIBHOIO CTaHAapTa CpeIHero ooiero ooOpa3oBaHUs,
NPEIBABISIEMBIX K CTPYKTYpE, COACPX AHUIO W pe3yJbTaTaM OCBOEHHUS Y4eOHOro
npenMera «buonorus», B COOTBETCTBUM C TpukazoM MunnpocsenieHuss PO ot
24.08.2022 1. No762 «O06 ytBepxaenun Ilopsiaka opraHuzaii U OCYIIECTBICHHUS
o0pa3oBaTeNbHON JIEATEIBHOCTH 10 00pa3oBaTelIbHBIM MpOrpaMMaM CpEIHEro
npodecCHoHAIBHOTO 00pa3oBaHusy, IprukazoM Munmnpocselienus PO ot 12.08. 2022
r. Ne732 «O BHeceHnu u3MeHeHMl B DefepalibHbI TOCYIapCTBEHHBIA CTaHAAPT
cpenHero oOmiero oOpaszoBaHus», npukazoM oT 23.11.2022 1. Nel014 «O6
YTBEPKIACHUH (enepaibHOM  00pa30BaTeIbHOW MPOTrpaMMbl  CPEIHEro OOUIEro
oOpa3oBaHus», PexkoMeHAalMsIMHU 10 peaTn3aluu CPEeIHEro o0IIero oOpa3oBaHUs B
npeneaax OCBOEHUS 00pa30BATEIbHOW MHPOrpaMMBbl CPEIHEro MpohecCHOHATBLHOIO
obpazoBanus ot 01.03. 2023 1. Ne(05-592.

Opranuzanusa — paspaborunk: DenepanbHOoe TOCYIapCTBEHHOE OIOKETHOE
YUPEXKICHUE BBICILIETO o0Opa3oBaHus Kazanckuit UCCIIEIOBATENIbCKUM
TEXHOJIOTMYECKUI yHUBEpCUTET Ka3aHCKMUI TEXHOJOTUYECKUM KOJUIEIIK.

Pazpabotuuk: Kazanckuii Texnonornueckuii komemxk ®I'bOY BO «KHUTY»
PaccmoTpena Ha 3aceganuu npeamMeTHo-1ukiIoBoi komuccuu (1K)
npotokon Ne 7 ot "25" mapra 2025 r.
[Tpencenarens IMIIK / H.H. ®anuna
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1. ObIIASL XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHBI «BUOJOI US1»

1.1. MecTo OMCUMIUVIMHBI B CTPYKType 00pa3oBaTe/IbHOW NMPOrpaMmbl
CI10

OobueoOpa3oBaTenpHas gucuuiuinHa «buosnorus» wusydaercs Ha 6a30BOM
ypOBHE B  001e00pa3oBaTEIbHOM  IIMKJIE Y4YeOHOro IUIaHa  OCHOBHOM
npo(ecCUOHANIBHOM 00pa30BaTEIbHOM MPOrpaMMbl BCEX YKPYIHEHHBIX TPy
cnenuanbHocTe/mpodeccuit 15.02.06 MoHTax, TexHUYECKas JKCIUTyaTamus u
PEMOHT XOJIOAUIIbHO-KOMITPECCOPHBIX U TEMJIOHACOCHBIX MAIllMH U YCTaHOBOK (110
OTpacisiM) YTBEPKIEHHBIN nprukazoM MuHucrepcTBa o0pazoBanus U Hayku P® ot
23.06.2022 Ne 491.

TpynoemkocTs nucuuiuiuabl «buonorus» Ha 0a30BOM ypOBHE COCTaBIISET

72 waca, U3 KOTOPHIX 12 9acoB BKIIIOYAET MPOGeCcCHOHATHHO-OPHUCHTHPOBAHHOE
coJiep>KaHHe, yCHIINBAIOUIee MPOPECCUOHAIBHYIO COCTABIISIOLIYIO 0 KOHKPETHOM
npodeccun  wiIM  crenuanbHOCTH B 3aBucumocth  oT  PI'OC  CIIO
npodeccur/crenuaTbHOCTH.

[IpodeccrnoHanbHO-OPUEHTUPOBAHHOE  COJIEP’)KaHUE  pealu3yercss B
npukiagHoM wmoayie (pazgen S5  “buonmoruss B KWM3HM) JUISL BCEX
npodeccuil/crenuaribHOCTe Ha MaTepuaie KEHCOB, CBS3aHHBIX C aHAJIU30M
uH(pOpMAIMU O Pa3BUTHHM U MPUMEHEHUH OMOTEXHOJIOTHI MO OTpacisaM OynyIien
npodecCUOHATbLHON NEeATEeIbHOCTU oOyyJarommxcs. Kpowme TOTO,
mpoecCHOHaNbHO-OPUEHTUPOBAHHOE COJICP)KAHUE YUUThIBaeTCca B pazjaene 4
“OKonorus’ MPH BHITIOJIHEHUHU JIA0OPATOPHBIX U MPAKTUIECKUX PabOT, CBSI3aHHBIX
¢ Oyymieit mpogeccuoHaIbHON IeATeIbHOCThIO 00YUYarOIINXCS.

Ilepuon oOydeHHMsT U paclnpeleneHre M0 CeMecTpaMm  ONpenessieT
oOpa3zoBarenbHas  OpPraHM3aIlds  CAMOCTOSITENBHO, C  y4E€TOM  JIOTHUKH
dbopMupoBaHUsSl TMPEIMETHBIX PE3yJIbTaTOB, OOHMMX U MPOPeCCUOHATBHBIX
KOMITCTCHIIMHA,  MEXKIPEAMETHBIX  CBS3€H C  JPYrdMH  JUCIUTUITMHAMH
0011e00pa3oBaTeILHOTO U 00IIENPO(HECCHOHATFHOTO ITUKIIOB YU4eOHOTO TIaHa.

1.3. He.]'ll’l ! IVIAHUPYEMBbIC PE3yJabTaTbl OCBOCHUA NTUCIHMUIIJIMHDBI:

Heab: d¢opmupoBaHue y CTYACHTOB TPEACTABICHUS O CTPYKTYPHO-
(GYHKIIMOHATBHOM OpraHW3alliyd JKWBBIX CHUCTEM pAa3HOTO paHra KaK OCHOBBI
NPUHATHS ~PEIICHUH B  OTHOIIEHWHM OOBEKTOB JKUBOM TPUPOJIBI U B
MIPOU3BOJICTBEHHBIX CUTYAIIUsX.

3agaun:



1) chopmupoBaTh MOHMMAaHHE CTPOCHHUSA, MHOTrooOpasusi U OCOOEHHOCTEH
KMBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allMd, 3aKOHOMEPHOCTEH IpPOTEKaHUs
OMONIOTHMYECKHX TPOIIECCOB M SIBJICHUA B OKpYXKalOlIeH cpene, IeJI0CTHOM
HAy4YHOW KapTUHBI MHpa, B3aMMOCBS3M W B3aWMO3aBUCHUMOCTH E€CTECTBCHHBIX

HayK;

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

H36HIOIICHI/I$I 34 DKOCHUCTCMaMU JJIA1 BBIABJIICHUA CCTCCTBCHHBIX M aHTPOIIOI'CHHBIX

W3MEHEHUI, HHTEPIPETUPOBATH PE3YNIbTATHI HAOIIOACHUIA,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MNPOCTEUIINX OHOJOTUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUN C COONIIOACHUEM TpaBUiI 0E€30MacHOTro

oOpateHus ¢ 00beKTaMu U 000PYI0OBaHUEM;

4) pa3BUTh YMEHHUS UCIIOIb30BaTh UH(OPMAIUIO OMOJOTUYECKOTO XapaKTepa

N3 pa3JINIHbIX HCTOYHHUKOB,

5) cdopmupoBath

YMEHHUS

IIPOTHO3NPOBATH

MOCJIEICTBUSI  CBOEH

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

00OCHOBBIBATh M COOIOAATH MEPHI TPODUIAKTHKY 3a00JI€BaHUM.
6) copMuUpoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHXKEHUU OHOIOTHYECKOM
HAyKW W TEXHOJOTUM B TPAKTUYECKON JESITEIIbHOCTU YEIIOBEKa, pPa3BUTUU

COBPECMCHHBIX MCANIIMHCKHX TEXHOJIOTUHN 1 anO6HOTCXHOHOFHﬁ.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS 001I1€00pa30BaTEILHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ko u Iianupyembie pe3yabTaThl 0CBOCHHS JUCHHILIHHDI
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, (GyHKIMOHATBLHON
PCIICHUA 3a1a% | - rOTOBHOCTh K aKTUBHOW JEATENBHOCTH | TPAMOTHOCTH 4YellOBeKa JUIsl peIIeHUs
MPO(ECCHOHAND | ey pomormyecKoii u COIMANILHOM | )KU3HEHHBIX MPOOJIEM;
HOM HaIlpaBJICHHOCTH, CIOCOOHOCTH | COPMUPOBAHHOCTD YMEHUsA
JeSITeIbHOCTH
WHUIIMAPOBATH, TUTAHUPOBATh U | pacKphIBaTh CoJIepKaHHe
IPUMEHHUTEIBHO
CaMOCTOSITENTHO ~ BBHIMIOJIHATH ~ TAaKyIO | OCHOBOITOJIATAIONINX  OMOJIOTHYECKUX
K Pa3JInYHBIM .
TesITeTbHOCTD, TEPMUHOB ¥ TIOHSITHHA: JKU3HB, KJIETKa,
KOHTEKCTaM
- HMHTEpeC K pa3auyHbIM cdepaM | TKaHb,  OpraH,  OpraHu3M,  BHJ,
npoeCcCHOHATBLHOM 1eATebHOCTH, MOMYJSALMS, OSKOCHCTEMa, OHOIEHO3,
OnnazieHne yHUBEpCAIbHBIMU y4yeOHBIMU | OHocdepa; MeTaboIu3M (oOmen
MO03HABATEIbHBIMH JICHCTBUSMHU: 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 CYIIECTBEHHBII
MPU3HAK WA OCHOBAHUS JUIsI CPAaBHEHUS,

KJ1accuuKanuu U 0000IICHUS;

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

- BBIABJIATDH 3aKOHOMCPHOCTHU u

MMPpOTUBOPCUUA B paccMaTpruBaACMbIX
SIBJICHUAX

- BHOCUTH KOPPCKTHBBI B ACATCILHOCTD,
OLCHUBATL COOTBETCTBUC PC3YJIbTATOB
oeiisiM, OLOCHUBATL PHCKHU HOCJ'ICI[CTBI/II‘/'I
ACATCIIBHOCTH,

- pa3BUBATb KPCAaTHBHOC MBIIIJIICHUC IIPH

PCUICHUHU KU3HCHHBIX HpO6J'I€M

0) 0a3oBble HCCJIeI0BATeIbCKHUe
JlefiCTBUA:

- BIIAJICTh HaBBIKaMU yaeOHO-
HCCIIEN0BATENbCKON " IIPOEKTHOMI

ACATCIIbHOCTH, HABBIKAMH Pa3pCIICHUA

npobiuem;

- BBIBIIAATH NPUYHMHHO-CIIEACTBEHHBIE
CBA3M M  aKTyalu3HpoBaTb  3ajady,
BBIABUT'AaTh TUIIOTE3Y €c peuicHus,
HaxXxoauThb APTYMCHTBI JIIsL
JIOKa3aTelIbcTBa CBOMX  YTBEP)KJICHH,
3aJaBaTb  I[apaMeTpbl W KPUTEPHUH
peuieHus;

- AHaIU3UPOBATh IIOJIYYCHHBIE B XOJ€
peuieHus 3a1a4u pE3yJIbTaThI,
KPUTHYECKH OLICHMBATH nux
JOCTOBEPHOCTb, IIPOTHO3UPOBATH

HU3MCHCHHUEC B HOBBIX YCIIOBHUAX;

- yMeTh
MO3HABATEJIbHYI0 U

MEPEeHOCUTh  3HAaHUSA B
MPAKTUYECKYIO
00JIaCTH KU3HEIEATEIILHOCTH;

- YMETb MHTETPUPOBaTh 3HAHUSA U3
pa3HBIX MPEIMETHBIX 00JIACTEH;

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

- CHOCOOHOCTH HX WCIIOJB30BAHUS B
O3HAaBaTEILHOU u COLIMAILHOMI
MPaKTUKE

OopraHu3anunsa KHUBBIX CHUCTEM,

JAUCKPCTHOCTD, caMOopCeryJrsinus,
CaMOBOCITPOU3BEAECHUE (PENPOAYKIIMS),
HACJIEICTBEHHOCTb, HU3MEHUYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE,

YpOBHEBas OpraHu3anusi,

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

c(OpMHUPOBAHHOCTH YMEHHUS
pacKpbIBaTh OCHOBOIIOJIArarIue
Ouosiornyeckue 3aKOHBI U

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

npuodpereHue

OIlbITa IMPUMCHCHUA

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

mponeccoB H

JKMBBIX
CUCTEM, SIBJICHUI;
Opra"u3aluu u MPOBEICHUS
OMOJIOTHYECKOTO SKCIIEPUMEHTA,

BBIABWIKCHUS  THUIOTE3,  BBISIBICHUS
3aBUCUMOCTH MEXAY HCCIEAyeMbIMU
BEJIMYMHAMU, OOBSICHEHHSI MTOTYYEHHBIX
pe3yJIbTaToB u dbopMynupoBaHus
BBIBOJIOB C MCIIOJIB30BAaHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB;

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

OAHOKJIETOYHBIX HW MHOI'OKJICTOYHBIX

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

KJIETKE,

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

pa3BUTHS u
WHIUBHIYJIBHOTO
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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,

KPYTOBOPOTa BEILECTB U INPEBPAICHUE
sHEeprum B Ouocdepe;

c(OPMUPOBAHHOCTh yYMEHHUS pEIIaTh
OMOJOTHYECKHUE 3a/a4d, COCTaBJIATH
TEHOTUITMYECKUE CXEMbI CKPCIIUBAHUS
JUIi  Pa3HbIX THIIOB HACJICAOBaHUS
NPU3HAKOB y OPraHU3MOB, COCTAaBIIATH
CXEMBbI TIePEeHOCa BEIISCTB U SHEPTHU B
9KOCHUCTEMaX (ICMH MUTaHUS, THIIEBbIC

CETH)
OK 02. B obOmactu  neHHOoCTH ~ HAy4yHOro | CGOPMHUPOBAHHOCTD YMEHUI
Hcnonb3oBarh MO3HAHUSA: KPUTUYECKH OLIEHUBAaTh HH()OPMALUIO
COBPCMCHHBIC - c(opMHPOBAaHHOCTH, MHPOBO33pPEHUS, | OUOIOTHUECKOTO CoJIepKaHus,
CpeacTea COOTBETCTBYIOIETO COBPEMEHHOMY | BKJIIOUAIOLIYIO TICEBJIOHAYYHBIE 3HAHHUS
TIONCKa, aHATM3A | yihopH1O pa3BUTHSI HayKd U | U3 pa3sNMYHBIX HCTOYHHKOB (CpeicTBa

U
UHTEpIpeTalun
UHpOpMaLIUU U
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUIsl BBITTOJTHEHUSI
3a1a4
npodeccruoHab
HOH
JeSITeTbHOCTH

OOIIECTBEHHON MNpPAaKTHUKH, OCHOBAHHOTO
Ha JIMajore KyJibTyp, CIOCOOCTBYIOIIETO
OCO3HaHUIO CBOETO MecTa B
MOJINKYJIbTYPHOM MHPE;

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

- OCO3HaHME  IEHHOCTM  HAy4yHOU

NesITeIbHOCTH, TOTOBHOCTh
OCYILECTBIIATh MIPOEKTHYIO "
HCCIIEI0BATENBCKYIO JeSITeNIbHOCTD

WH/IMBHUYAIBHO U B TPYIIIIE;
OnnazieHne YHUBEPCAIbHBIMUA y4eOHBIMU
MO03HABATEIbHBIMU JCUCTBUSIMHU:

B) paboTa ¢ uHpopmanueii:

- BJIaJeThb  HaBBIKAMH  IOJyYEHUS
nHPOpPMAIIMM W3 HWCTOYHHKOB pa3HBIX
THUTIOB, CaMOCTOSITEIBHO OCYIIECTBIISTh
MOWCK, AaHalIMW3, CHUCTEMATH3alHI0 U
MHTEPIIPETALHIO uHpopMannu

MaccoBoi  MHpOpMAlMH,  HAYYHO-
MOIIYJIIPHBIE MaTepuasbl);
HHTCPHIPECTUPOBATE 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 NHCbMEHHbIE U YCTHBIE
COOOIIIEHHsI HA OCHOBE OMOJIOTHYECKOM
uHpopMauu u3 HECKOJIBKUX
VCTOYHUKOB, TPaMOTHO HCIIOJIb30BATh
MOHATUIHBIN annmapaT OMOJIOTHH




pa3IMYHBIX BUJIOB U bopm
[IPEICTABIICHHS,;

- CcO31aBaTh TEKCThI B PA3JIMYHBIX
dopMaTtax Cc  yd4eTOM  Ha3HAYCHHUS

uHpOpMAIIMM W  IIEJICBOH ayJAUTOPHH,
BBIOMpas ONTHUMAJIBHYIO bopmy
MIPEICTABIICHUS U BU3yaIH3alliu;

- OLICHUBATh JIOCTOBEPHOCTb,
uHpOpMaLuy, ee

COOTBCTCTBHUEC IIPaBOBbBIM U MOPAJIbHO-

JICTUTUMHOCTbD

ATUYECKUM HOpMaM;
- UCII0JIb30BATh CpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHHKAITMOHHBIX

PCUICHUN

TEXHOJIOTHH B
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U OPTaHU3AIIMOHHBIX
3aa4 ¢ coOmrojeHueM  TpeOOoBaHMIA
OPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocoepexeHus,
MPABOBBIX M JTHYECKUX HOPM, HOPM
nH()OPMAIMOHHON OE30MMaCHOCTH;

- BJIAaJCTh HAaBbIKaMU pacCliO3HaBaHHA H

3alIUThI nH(popManuu,
MH(OPMaLIMOHHOU 0€30MacHOCTH
JIMIHOCTHU

OK 04. - TOTOBHOCTB K  CaMOpa3BUTHIO,
D eKTHBHO CAMOCTOSTENEHOCTH - npuoOpeTeHne  OmbITa MPUMEHEHHS
. OCHOBHBIX METOJIOB Hay4IHOTO
B3aMMOJCHUCTBOB | camMOOIIPEAEICHHUIO; 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; OpraHu3aIu i MIPOBEICHHUS
OBJIaI[eHI/Ie YHHUBeEpPCAJIbHBIMH OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBIDKCHUS ~ THIIOTE3,  BEIABJICHHS

KOMMYHHKATHBHBIMH JIEHCTBUSIMH:
0) coBMecCTHasl J1esITeJIbHOCTb.

- MMOHMMATh u
MPEUMYIIECTBA
WH/IUBUYyAILHOM PaboThI,

HUCIIOJIB30BaTh
KOMaHIHOMI "

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

NENCTBUM, pacIpeleNsaTh poJid C Y4ETOM
MHEHUI YYaCTHUKOB 00CyX1aTh
pe3yabTaThl COBMECTHON PabOTHI;

- KOOPJIMHHUPOBATh U BBINOJIHATH paboTy

B YCJOBHSIX PEalbHOTO, BUPTYaJIbHOTO U

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




KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
- OCYIIECTBIISITh ITO3UTUBHOE
CTpaTErHueCcKOe MOBEICHUE B Pa3IMIHBIX
CUTYaIusiX, MpPOSBISATH TBOPYECTBO H
BOOOpakeHre, ObITh MHUIIMATHBHBIM
OBJiagenue YHHBepPCAJIbHBIMHA
PeryJisiTHBHBIMM e CTBHSIMU:

I) IPUHATHE ce0sl U APYTUX JIIOAe:

- MPUHUMATh MOTHBBI W aPTyMEHTHI
JOPYTUX JIOACH TPU aHATN3e PEe3yJIbTaTOB
JIEATEIIbHOCTH;

- TMpU3HaBaTh CBOE TMPABO H MPaBO
JPYTUX JIFOJICH Ha OMIHOKH;

- pa3BHUBAaTb CIIOCOOHOCTH ITOHUMATH MHUD
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, MIOHMMAaHHE BIIUSTHUS

COLIMAIBHO-DKOHOMUYECKHX  IIPOLIECCOB
Ha COCTOSIHME MPUPOJHON U COLIMATIBbHOM
Cpenpl, J100aIBbHOTO
XapakTepa dKOJIOTHYECKUX MPOoOIeM;

- IUIAHUPOBAaHUE M  OCYIIECTBIICHHUE
JICUCTBUI B OKpYyXarollled cpene Ha

OCHOBE 3HAaHMA LEJNEed YCTOMYMBOIO

OCO3HAHUC

Pa3BUTHA YCTIOBCUYCCTBA,

AKTUBHOE HEINpUATHE NENUCTBH,
MPUHOCSIINX BPEA OKPYKAKOIIEN CPENE;
- yMEHue

HeOJ1aronpusTHbIE

IIPOTHO3UPOBATH
HKOJIOTHYECKHE

IIOCJIEICTBUS pEeANPUHUMACMBIX

JNENCTBUMN, IPEAOTBPALLATD UX;

- paclIMpEHHE OIBITa JACATEIBHOCTH

JKOJIOTMYECKON HAIIPaBICHHOCTH;

- OBJIQJICHWE  HaBbIKaMH  y4yeOHO-
HCCIIEA0BATENbCKOM, IIPOEKTHOM W
COLIMAJIbHOMN JESITEIbHOCTH

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTh
MOJIyYEeHHBIE 3HAHUS IJIs1 OOBSACHEHUS
OMOJIOTMYECKUX TPOLIECCOB U SIBJICHUM,
JUIS. IPUHATUS IPAKTUYECKUX PEIICHUN
B TIOBCEIHEBHOM JKM3HH C IICJIbBIO
obecrnieyeHnst 0€30IIACHOCTH  CBOErO
370pOBbSI U 3JI0POBbA  OKPYKAOLIUX
TroJel, coOMI0IeH s 3I0pOBOTO 00pa3a
KH3HU, HOpM FpaMOTHOFO IIOBCACHUS B

OKpYXKarolllell  MPUPOAHON  cpene;
MMOHUMaHUE HEO0OXOIUMOCTH
HUCIOJIb30BAHUS JTOCTHIKECHUH
COBPEMEHHOM ouonoruu u
OMOTEXHOJIOTHI MJIi  paIlMOHAIBHOTO
MPUPOIONOIB30BAHUS




2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJIBHOM
JUCHUILIAHBI

2.1. O0bem TUCUMILVIMHBI U BUAbI Y4e0OHOH padoThI

Buj y4eoHoii padoThl O0beMm B yacax
O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl JHCHUIINHBI 72
B T.U.
OcHOBHOe coiep:kaHue 72
BT. 4.:
TEOpPETUYECKOe 00yIeHNE 40
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2
MPaKTUYECKUE 3aHATUS 20
B T.4. IO eCCHOHATBLHO-OpPUEHTUPOBAHHOE CO/IeP KaHNE 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 MaTepuasia (0CHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | @opMupyembie
pa3/iesioB M TeM | JIADOpATOPHbIE U MPAKTHYeCKUe 3aHATHS, IPUKJIATHON MO1YJ/Ib YacoB | KOMIETeHIHH
1 2 3 4
Pa3nea 1. Kierka — cTpyKTYpHO-QYHKIIHOHAJIBHAS €JMHUIIA 5KHBOTO 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 2
buoJsiorus kaxk Teoperuueckoe o0yueHue: 2
Hayka. O0mast  |CoppemenHbIe OTpACIN GHONOrHYCCKUX 3HAHMH. CBA3b GHOTIOTHH C APYTUMHI HAYKAMHU: OGHOXHMI,
XapaKTePUCTHK \Guodusnka, OnoHNKa, reHoreorpadus u np. Pors 1 Mecto Ononoruu B GopMupoBaHUH COBPEMEHHOM
4 KH3HHA Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KUBOi Marepun. O0I1as xapakTepUCTHKA )KU3HH, CBOIICTBA

JKUBBIX CUCTEM. XUMHUYECKHI1 COCTaB KIETOK
Tema 1.2. OcHoBHOE coep:kaHue 6 OK-1
CTpyKTypHO- Teopernueckoe odyueHue: 2 OK-2
¢ynkuuonanbn | Kierounas teopus (T. IlIBanu, M. [llneiinen, P. Bupxo). OCHOBHbIC MOJI0KEHHUSI COBPEMEHHOM KJICTOUHON OK-4
asi opraHusanusi | reopuu. THUIIBI KJIETOYHON OpPraHU3alUN: POKAPUOTUYECKUI U DyKapHUOTHYECKUI. O THOKJIETOUHBIE U
KJIETOK MHOT'OKJIETOYHBIE OpraHu3Mbl. CTpOEHUE MPOKAPUOTHIECKON KIeTKU. CTpOEHUE JyKapHOTUYECKON KIIETKH.

Hexnerounsle ¢popMmbl )kxHU3HU (BUPYCHI, OakTeprodaru)

JlaGopaTopHble 3aHATHSA: 2

[Ipro6pereHue onbITa IPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHUS IIPU BBITIOJTHEHUH JJaOOPATOPHBIX padoT:

JlaGoparopHas

1. JlaGopatopnas pabora «CTpoeHHe KJIETKH (pacTeHHsl, )KUBOTHbBIE, 'PUObI) U KIETOUHBIE BKIIOUEHUS
(xpaxMmai, KapOTUHOHUBI, XJIOPOILIACTHI, XPOMOILIACTBI)»

ITonroToBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BHISIBJICHUE PA3IHUUN MEXKITY

U3y4yaeMbIMH 00beKTaMH, (POpMYIHMPOBAHNE BHIBOIOB

IpakTHyecKne 3aHATHS: 2

Bupycubie n 6akTepuanbabie 3a00eBanus. OOmMe MPUHITUAIIBI UCTIOb30BaHUS JICKAPCTBEHHBIX BEIIIECTB.
OcobeHHoCTH MPUMEHEHUsI aHTHOUOTUKOB. [IpecTaBieHne YyCTHBIX COOOIIEHNI ¢ TPE3CHTAINEH,




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, TAIJIOUTHBIN U AUIUIONAHBI Habop. Hyknemnoswie kucnoter: JIHK, PHK
HACJIeACTBEHHOC | HaxOXX/CHHE B KJIETKE, UX CTpOeHUE U (PyHKIMU. MaTpu4HbIE MPOIIECCHl B KIETKE: perIuKaIus, OnOCUHTE3
TH Oernka, permapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA

IIpakTnyeckue 3aHATHSA: 2

Pemenue 3aia4 Ha onpe/esieHne 0CIEA0BaTENbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B CiIydae

M3MEHEHHUs MocleoBaTenbHOCTH HykIeoTua0B JJHK
Tema 1.4. OcHOBHOE coepKaHue 2 OK-2
OOmen BemecTs | TeopeTuyeckoe o0yyeHue: 2
u npespamenue | [TorsTue MeTaboau3M. ACCUMIUIANNS U JUCCUMUIISIUS — IBE CTOPOHBI MeTa0oau3Ma. Turbl oOMeHa
JHepruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBII, a3po0HBIN 1 aHa’poOHBIH. [InacTnueckuii oomMeH. @OTOCHHTE3.
KJIeTKe XeMOCUHTE3
Tema 1.5. OcHoOBHOE co/lep:KaHue 2 OK-2
KusHeHHbIN Teopernueckoe o0yuenue: 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 Meiiose. Kpoccnnrosep. buonornueckuit

CMBICII MeH03a
KonTpoasnas MonekynsipHbIi ypOBEHb OpraHU3aIUH 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 MHoOroKJIeTOYHBIE OpTaHu3Mbl. B3aUMOCBSI3b OPraHOB M CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpPTaHU3ME.

I'omeocTta3 opranusma u €ro nNoJAepKaHue B MIPOLECCE KU3HEAEATENbHOCTH
Tema 2.2. OcHoBHOeE coep:kaHue 2 OK -2




DopMbI Teoperuueckoe o0yueHue:
Pa3MHOKeHUs ®opmbl pa3MHOKEHUSI OpraHu3MoB. becnosoe 1 moyioBoe pazMHoOKeHHe. Bupl 0ecronoro pa3MHOKEHUS.
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 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 HacjeqoBaHus1 | OCHOBHBIE TOHATHS T€HETUKU. 3aKOHOMEPHOCTU o0pa3oBaHusl rameT. 3akoHsl I'. Mennens

(MOHOTHMOpUIHOE M TOJUTHOPUIHOE CKpelnBaHue). B3anmoaeiicTBrue reHoB

IIpakTHyeckue 3aHATHA:

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

IH-, TIOJIUTHOPUTHOM M aHAJIM3UPYIOLIEM CKPELMBAaHUH, COCTABIIEHNE FEHOTUIINYECKUX CXEM CKpEIUBaHUS
Tema 2.5. OcHoBHOE cogepkaHue OK-1
Cueniennoe Teoperuveckoe ody4yenne: OK -2
HacjeaoBaHue 3akonbl T. Moprana. CiieruieHHOe HaclieI0BaHHE TeHOB, HapyIeHue cierieHus. Hacnenosanue
NMPHU3HAKOB MIPHU3HAKOB, CIETUICHHBIX C TIOJIOM

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3a1a4 Ha onpe/ienieHre BEPOSTHOCTH BOZHUKHOBEHHU S HACIIEICTBEHHBIX TPU3HAKOB IIpU

CLIETIJIEHHOM HacJIeZIOBAaHUH, COCTABIEHUE T€HOTUIMMYECKUX CXEM CKpPEIIMBaHUS
Tema 2.6. OcHoOBHOe coiep:KaHue OK-1
3akonomepnoct | Teoperuueckoe o0y4enue: OK -2
¥ U3BMEHYHUBOCTH | MI3MEHYMBOCTH NPU3HAKOB. BUbl N3MEHUMBOCTH: HACIIECTBEHHAs M HEHACNIEICTBEHHAsl. 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 YelloBeKa. | eHHbIE U XpOMOCOMHBIE O0JIe3HH UeoBeKka. boje3Hu ¢ HacaeICTBeHHOM
MPEAPACIIONO0KEHHOCTHI0. 3HAYCHUE MEUIIMHCKON T€HETHKHU B MPEAOTBPAILEHUN U JICUEHUH T€HETUYECKUX
3a00/I1eBaHNM YEIOBEKA

IIpakTuyeckue 3aHATHS:

Pemenne 3aaa4 Ha OonmpeCaAcCIICHUE TUIIa MyTalllH ITIPU NEPEaAYC HACICACTBECHHBIX IIPU3HAKOB, COCTABJIICHHUC
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
IBOJIIOLMOHHOIO | [TepBrie sBONMOIIOHHBIC KoHIenuu (JK.b. Jlamapk, XK.JI. Bropdor). DBomonmnonnas reopus Y. [lapBuHa.
yueHHusl. CuHTeTHYecKas TeOpHs YBOIIOIUH U €€ OCHOBHBIE TIOJI0KEHUSI.
MuxkposBomonu | MukposBodtonus. [lomynsius Kak 3IeMEeHTapHas SIMHUALA YBOJTIONKHU. [ eHeTHYeCKHUEe OCHOBBI IBOJIIOIIHH.
f DneMeHTapHbIE (PaKTOPHI BOMIONHU. EcTeCTBEHHBIN 0TOOP — HANIPABISAIOMIMNA (PAaKTOP SBOIOLNH.

Bunoo0pa3oBanue Kak pe3ysbTaT MUKPOIBOIIOIUH
Tema 3.2. OcHoBHOeE coaep:xaHue OK -2
MakposBosronn | Teoperudyeckoe o0ydeHue: OK-4
s, MakponsBosnrorus. @PopMbl 1 OCHOBHBIE HarpaBiieHus: MakposBotoiuu (A H. Cesepron). [Tytu
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 3eme | TIpokaprOThHI U yKapUOTHI. [IPOMCX0KICHHE MHOTOKJIETOYHBIX OPTraHU3MOB. BO3ZHHKHOBEHHE OCHOBHBIX

[[apPCTB DYKAPHOT
Tema 3.3. OcHoBHOeE coep:xaHue OK -2
Ipoucxoxaenne | Teoperudeckoe oGydenne: OK-4
yeJioBeKa — AnTpormonorus — Hayka o yenoBeke. CucTeMaTHdeckoe MmojioyKeHne 4eaoBeka. CXOICTBO M OTIUIHS
aHTponoreHe3 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

18

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 XUMHYECKHE 0COOEHHOCTH cpell 00MTaHus opranu3MoB. [IpucnocoOsaeHns opraHu3MoB K KU3HU 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, TeopeTnueckoe odyueHnue: 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 KOMIOHEHTBI 3KOCUCTEMBIL: ITPOAYLIEHThI, KOHCYMEHTHI,

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

IIpakTHyeckue 3aHATHA: 2

Tpoduueckue nenu u cetn. OCHOBHBIE IMOKA3aTENN SKOCUCTEMBI. buoMacca u mpoayKIust. IKOJIOTHYECKHIE

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

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
kojorudeckast | Ob6mactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BeecTBo 6uocdeps! U ero GyHKIHH.
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocgepbl. OcodeHHOCTH OUochephl Kak Io0aTbHON SKOCUCTEMBI.

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

I'moGasibHBIE HKOJIOTHUECKUE MTPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOeE coiep:KaHue 4 OK-1
Buaunsinue 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 aTMOocdepy. Bo3aeiicTBus Ha ruapochepy. BoznelictBus 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 3anarue «OTX0bI MPOU3BOACTBA». Ha ocHOBE (eiepaibHOTO KIACCH(PUKAIMOHHOTO
KaTaJiora OTXOOB OIPEENIATh KIacC OMACHOCTH OTXO/I0B; arperaTHoe COCTOSIHUE U GU3NIECKYIO GopMy
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 odyueHnue:

N

310poBBE U €ro cocTaBistone. akTopbl, MOJIOKUTEIBHO U OTPULIATEIHLHO BIMSIONIME HA OPraHU3M
genoBeka. [IpobieMa TeXHOTEHHBIX BO3JACHCTBHIA Ha 3JJ0POBBE YEIOBEKA (JJIIEKTPOMATHUTHBIC TIOJIS,
OBITOBAsI XUMUSI, H30BITOUHBIC ITYMBI, PaJHALINS U T.I1.). AJlanTaiysi OpraHu3Ma 4ejioBeka K Gpakropam
OKpyxarote cpensl. [IpuHImIBI hOpMUPOBAHUS 3I0POBhECOECpETaroIero moseacHus. Gundeckas
AKTUBHOCTb U 310POBbE. BHOXMMHUYECKUE aCIIEKThI PALIMOHATIBHOIO IUTaHUS

JlabopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGopaTtopHas pabora «YMcCTBEHHas: pabOTOCIIOCOOHOCThY
OBnazieHue METOIaMH OTIPEACIICHUsI TToKa3aTeell yMCTBEHHOM pab0oTOCOCOOHOCTH, OOBICHEHHE
MOJTyYEHHBIX PE3yNIbTaTOB U (JOPMYIMPOBAHUE BBHIBOIOB (ITMCHBMEHHO) C MCTIOIh30BAHNEM HAYUHBIX
TOHATUHI, TEOPUM U 3aKOHOB

2. JlaboparopHas pabora «BrnusHue abMoTHYECKUX (PaKTOPOB HA YeIOBEKa (HU3KHE U BHICOKHE

TEMIIEPATYPHI)>»

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

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

OK -2
OK -4
OK -7




B kadecTBe TPUITEPOB CHUKAIONIIUX PAOOTOCIIOCOOHOCTD UCTIONIB30BaTh YCIOBHSI OCYIIECTBICHUS
npoeCCUOHATTLHOMN AEATENIFHOCTH: IIIyM, TeMIIepaTypa, pusndyeckast Harpy3Ka 1 T.1.

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 OnorexHosoruu. OObeKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX U T€HETHUECKUX

sKcnepuMeHToB. [IpaBuia noucka u aHaau3a OMO3KOJIOTUYECKON HH(POPMAIIUK U3 Pa3InYHbIX UICTOUHUKOB

(HayuyHas ¥ yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBoi MH(popmMarun, cetb VIHTepHET u 1pyrue)

IIpakTHyeckue 3aHATHA: 2

Keticpl Ha aHanm3 nHGOPMALIUU O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHIA, 2

KJICTOYHOM WHXEHEPHH, MUIIEBBIX OMOTEXHOJIOTHIA. 3aIInTa Keica: IpeaCcTaBICHNe Pe3yJIbTaTOB PEHICHHUS

KelcoB (BBICTYIUICHUE C ITPEe3eHTaLe )
Tema 5.2. OcHoBHOE cogepkaHue 4 OK-1
buorexnonorun | I[lpakTuyeckue 3aHATHS: 4 OK -2
U TeXHH4YecKHe | Pa3BuTHe OMOTEXHOJOTHA C MPUMEHEHUEM TeXHUYECKUX cucTeM (OMOMHKeHepHsl, OMoMHpOopMaTuKa, 2 OK -4
CHCTEMBI OMOHMKA) ¥ X PUMEHEHHE B KU3HH YeJIOBEKA, TOUCK U aHAIHU3 WH(OPMAIMH U3 PA3TUIHBIX HCTOYHHKOB

(HayuyHas ¥ yueOHO-Hay4yHas JTUTepaTypa, CpeicTBa MaccoBoil MHpopMalu, cetb IHTepHET U 1pyrue)

Kelicpl Ha aHanu3 nHGOPMALIUU O PA3BUTUU OMOTEXHOJIOTUH C TPUMEHEHHEM TEXHHUUECKUX CUCTEM (I10

rpymnmam)

3amura keiica: [IpencraBienue pe3yabTaToOB pelIeHUs KeHCOB (BBICTYIIJICHHE C Mpe3eHTalueil) 2
IIpomexyTouna 2
s arTecTamus mo | 1uddepeHMpoBaHHBIN 3a4eT
AUCHHIIHHE
Bceero: 72




3. YCJI0BUsA _ PEAJIM3AIINU IHPOI'PAMMDBI
OBIHIEOBPA30OBATEJBbHOU JUCIUITJINH

3.1. [Jas peaaqm3anmum NpPOrpamMMmbl JAUCHUIUIMHBI  JOJKHbBI  OBITH
NpexyCMOTPEeHbI CJieAyolHe creualbHbie MOMeeHus :
Kabuner «buonorum», ocHaleHHBIH 000pyI0BaHUEM: MEOENb, JTOCKA, ME,

HarJIsHbIe TTOCOOUS (KOMIUIEKTBI y4eOHBIX TaOJMI], TUIAKaTOB), TEXHUYECKUMU
cpelcTBaMH OOYyYEeHHS: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BEICHUS 3BYKa,
OpUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKpaHOM, YyKa3Ka-TIpe3eHTep  JJis
MIPE3CHTALUH.

JlaGopatopusi, ocHalleHHass OO0OpYJOBaHMEM JJiS MPOBEACHUS 3aHSATHUU:
MUKpPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JabopaTopHas mnocyaa (IpoOupKH,
MIOJICTaBKH JIUII TPOOUPOK, MUHIICTHI, TTECOK, CTYIKH C TTECTUKAMH, IPEAMETHBIC U
MOKPOBHBIE  CTEKJa, CTEKJISHHbIE  MaJlOYKH, MpenapoBajibHbIE  WIJIBI,
dbunpTpoBasibHag Oymara (caiipeTku), CTakaHbl) TUIEPTOHUYECKUN PpPacTBOP
xjiopuna Hatpus, 3%-HbI pacTBOp MEpPOKCHAA BOAOPOJA, pPAacTBOp Hoda B
HOMMCTOM KaJuH, TJIUIEPUH, KIIyOHH KapToQes, JUCT JIOACH KaHAJICKOU, MIIOA
psiOMHBI OOBIKHOBEHHOU (psIOMHBI WM TOMATa), JIYyK permyaThlii, pa3BeJICHHBIC B
BOJIE APOXKKH);

3.2. UndopMannoHHoOe o0ecnevyeHne peajn3auy NporpaMmmabl

Jist  peanuzanuu  mporpaMMbl  OMOMMOTEUHBbINH (OHA 00pa3zoBaTEIHLHOM
OpraHu3alliy JO0HKEH UMETh MEeUaTHhIE W/UU DJIEKTPOHHBIE 00pa3oBaTEIbHBIC U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAaHHBIE I  HWCIOJb30BaHUS B
00pa30BaTeNLHOM TpOoIIecce, He CTapIle MATH JIET C MOMEHTA M3/IaHuUA.

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



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJIbHOM JJUCOUILIAHBI

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 MaTepuara.

Oo0masn
KOMIIETeHIIU S

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

3anonaHeHre TaOJIUIIbI C OTIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C HX
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-()YHKITHOHAIbHAS
OpraHu3aIus KJIeTOK

OuenuBaemasi IMCKyCCHs 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 KJIETOUHBIE
BKJIIOUEHUS (KpaxMmail, KApOTUHOU I,
XJIOPOIIIACTBI, XPOMOTIIIACTHI )»
[TpakTnueckoe 3austue. [Ipeacrapnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB, PEKOMEHJOBAHHBIX
npernoaaBaTenemM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(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




MIpEeBpaIleHHE SHEPTUU B KIETKE

3anojHeHne CPaBHUTEIBLHOM TaOIUITbI
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 pabota “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

@DopMbI pa3MHOKEHUS
OpraHU3MOB

@poHTaTBHBIN OITPOC

3anonHeHue TabauLbl ¢ KPaTKOM
XapaKTEePUCTHKOM U mpuMepamu Gopm
Pa3MHOKCHHWA OpraHNu3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIOBEKa

Pa3paboTka 1IeHThI BpEMEHH C
XapaKTepUCTUKOW 3TAlOB OHTOTE€HE3a
OTJEJIbHOM I'PYIIION )XUBOTHBIX U
YeJ0BeKa M0 MUKPOrpyIam
Tect/onpoc

CocTaBjicHHE >KU3HEHHBIX IIUKJIOB
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 3a1a4d 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 3aau Ha onpeneneHue Tuna
MyTalllM P Tiepeaade
HaCJICIACTBCHHBIX HpI/ISHaKOB,




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 1eHTHl BpeMEHU Pa3BUTHUS
ABOJIFOLIMOHHOT'O YUYEHHUS

OK 02 Maxkpo3Bosntorus. OneHuBaemasi IUCKYCCHS:

OK 04 Bo3HuKHOBEHUE U pa3BUTHE HCIIOJIb30BaHUE ApTYMEHTOB,

JKU3HU Ha 3emiie OMOJIOTUYECKOI TEPMUHOJIOTHH U

CUMBOJIUKH IS I0KA3aTeNbCTBA
POJICTBA OPTaHNU3MOB pPa3HbIX
CHUCTEeMAaTUUYECKUX TPYII
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 Okojoruyeckue GpaxTopsl 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 3aJIaHHH 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 OGuochepy [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 paboTOCIOCOOHOCTD",
"Brnusiane abuotnyeckux (hakTopoB 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 KaXkJ10ro nH(pOpMaIUK 0 HAyYHBIX JOCTHIKECHHSIX

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

OK 01 [TpombinieHHas OMoTexXHOJIOTHS | BBITTOTHEHNE Kelica Ha aHAIN3

OK 02 uHpOpPMALIUU O PA3BUTUU

OK 04 MIPOMBIIIICHHOW OMOTEXHOJIOTHH (110
rpynmam), IpeICTaBICHUE PE3YJIbTATOB
pelIeHus KecoB

OK 01 ConmanbHO-dTHYECKUE aceKThl |BBImoIHeHNe Keiica Ha aHaInu3

OK 02 OMOTEXHOJIOTUI nH(popManuu 00 ITUUECKUX acleKTax

OK 04 pa3BUTHA OMOTEXHOJIOTH (110
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 PE3YJIbTATOB PEIICHUS
KENUCOB




NudopmaninoHHO-MeTOAMYECKOE 00ecTiedeHre JUCIUILTHHbI

1. OcHoBHas JuTEpaTrypa:

[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 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 FOpaiir, 2023. — 358 c.

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

B kauecTBe [OIOJHUTENBHBIX HUC
VICII0JIB30BaTh CIEAYIOIIYIO JUTEPATYPY:

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

3. O6pa3oBarenbHas miathopma «tOpaiit»: Pexum goctyna: 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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