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«Ka3aHcKNH HAIIMOHAJILHBINA HCCJIe0BATEIbLCKHNA TEXHOJO0IrHYeCKuH
YHUBEPCUTET»
KA3BAHCKUM TEXHOJIOT'NYECKUHA KOJUJIETXK
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( Hazsarue yuebHOU OUCYUNTUHDL)
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OMOTEXHUYECKUX U MCIONIIMHCKHUX allnaparoB 1 CUCTEM
(wugp, cneyuanvrocmy)
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[Iporpamma o0611e00pa3oBaTeNbHON TUCUUIUIMHBL «bUONOrUs» MpeaHa3HayeHa
JUIST M3Y4eHHUs OHOJOTHMH B MPO(EecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3aIUsX,
peann3yonmx 00pa3oBaTeNbHYI0 MPOTPaMMy CpEIHEro oOImero ooOpa3oBaHUsI B
npenesiax OCBOECHHS OCHOBHOM MpogecCHOHANbHOW 00pa30BaTEIbHOM MPOrpaMMbl
CIIO (OIIOIT CIIO) Ha 6a3e oCHOBHOTO OOIIEro oOpa3oBaHMS TPU IOATOTOBKE
CIELUATNCTOB CPEAHETO 3BEHA.

[Iporpamma  pa3paborana Ha  OCHOBE  TpeOoBaHuil  DenepasbHOro
roCyAapCTBEHHOT0 00pa3oBaTEIBLHOrO CTaHAApTa CPEeIHEro oO0miero oOpa3oBaHMs,
NPEABIBISIEMbIM K CTPYKTYpE, COJIEPKAHUIO U pe3yJbTaTaM OCBOCHHS Y4EOHOU
nucuuIuivebl «buonorus», B coorserctBuu ¢: IIpukazom Munnpocseuwenus PO or
24.08.2022 1. Ne 762 «O6 ytBepxnenuu [lopsaka opraHu3aly U OCYIIECTBICHUS
o0pa30oBaTeNbHON JEATEIBHOCTH 10 O00pa3oBaTEbHBIM IpOrpaMMma CpPETHEro
npodeccuoHabHOrO  00pa3oBanus», Ilpukazom Munnpocsemenuss Pd ot
12.08.2022 r. Ne 732 «O BHeceHuun u3meHeHuid B PenepanbHblil ['ocygapcTBEHHbIN
Cranpapt Cpennero Oo6mero OOpa3zoBanusi», [Ipukazom ot 23.11.2022 r. Ne 1014
«O0 ytBepxaennn PenepanbHoit OdpaszoBarenbHol [Iporpammer Cpegnero O6uiero
OOpa3zoBanus», PekoMeHaalMsaIMuy N0 peain3aluy CPEeIHEro 00IIero o0pa3oBaHus B
npeaesiax OCBOEHUs 00pa30oBaTEIbHOM MPOrpamMMbl CPEAHErO MPOPECCUOHAIBHOIO
oOpazoBanus (ot 01.03.2023 r. Ne 05-592), Ilpukazom Munnpocsenienuss PO or
03.07. 2024 1. Ne 464 « O BHeceHUH W3MEHEHUH B (helepalibHbIE TOCYIAPCTBEHHbBIE
oOpa3oBaTeNbHbIE CTAaHAAPTHI CPETHETO MPOPECCHOHATIBHOTO 00pa30BaHUS.

Opranumzamusi — pazpaborunk: DenepaibHOE TOCYAApPCTBEHHOE OIOIKETHOE

YUPEKICHUE BBICILIETO oOpa3oBaHuUs Kazanckuu HCCJIEI0BATEIILCKUIA
TEXHOJIOTUYECKUN YHUBEPCUTET Ka3aHCKUM TEXHOJIOTHYECKUN KOJUICIK.

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

[Tpencenarens 1K / H.H. ®anuna



COJAEP)KAHUE

1. ObIMAS XAPAKTEPHUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHON AUCLHUIIJIMHBI « bBUOJIOT' U »

2. CTPYKTYPA N1 COAEPKAHUNE
OBIIEOBPA3OBATEJIbHOUNW ANCHUITJINHDBI

3. YCJIOBUSA PEAJIM3AIIMU ITIPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU ANCHUITJINHBI

4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB
OCBOEHUA OBIIEOBPA3ZOBATEJIBHOU AWUIIUITJINHBI

CTp.

17

18



1. OBIIASL XAPAKTEPUCTHUKA PABOYEM IMPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHHUIIJIMHBI «bBUOJOTI US»

1.1. MecTo QMCUMILUIMHBI B CTPYKType 00pa30oBaTeIbHOW NMPOrpaMmbl
C1io

Oo6meobpa3oBaTenpHas AucruiuinHa «buosorusy wn3ydaercs Ha 0a30BOM
ypOBHE B  00HIE0Opa30BaTE€bHOM IIMKJIE y4€OHOro IUIaHAa  OCHOBHOM
npodeccuoHanbHON 00pa30BaTENBbHOM MPOrpaMMBbl 1O crnenuantbHocTd 12.02.10
MoHTaX, TEXHHYEeCKOe OOCITy)KHBaHWE M PEMOHT OWOTEXHHYECKUX U
METUITMHCKHUX allapaToB U CUCTEM, YTBEPKIACHHOW MPUKa30M MUHIIPOCBEIICHUS
Poccun ot 20.12.2024 r. Ne 967.

TpynoemkocTs nuctuuiuiiabl «buosorus» Ha 6a30BOM YpPOBHE COCTaBIISET
72 wyaca, U3 KOTOpHIX 12 yacoB BKJIIOYAET NMpo¢hecCHOHATBHO-OPUEHTUPOBAHHOE
coJiep KaHue, yCHIIUBAroIIee MPOPEeCCHOHAIBHYIO COCTABIISIONIYIO 0 KOHKPETHOM
npodeccun  wWiIM  crendanbHOCTH B 3aBucumoctn  oT  PI'OC  CIIO
npodeccur/crenuaTbHOCTH.

[IpodeccOHAIBHO-OPUEHTUPOBAHHOE  COJEpKaHUE  pealiu3yercss B

npukiagHoM wmoayie (pazgen S5  “buonoruss B KM3HU) JUIL BCeX
npodeccuil/cnenuaribHOCTe Ha MaTepuaie KEeHCOB, CBS3aHHBIX C aHAJIU30M
uH(pOpMAIMU O Pa3BUTHH U MPUMEHEHUH OMOTEXHOJIOTHI MO OTpacisM OynyIie
npodeccuoHanTbHON NEeATEeIIbHOCTH 00yJaroIIXcsl. Kpowme TOTO,
poecCHOHANbHO-OPUEHTUPOBAHHOE COJCp)KaHWE YYMUTHIBaeTCs B paszfiene 4
“OKonorus’ MPH BHITIOJIHEHUHU JIA0OPATOPHBIX U MPAKTUIECKUX PabOT, CBSI3aHHBIX
¢ Oyymieit mpogeccuoHaTbHON AeATeIbHOCThIO 00YUYarOIINXCS.

[leppon oOydeHHMsT W paclnpefesieHHe IO CeMecTpaM  OIpeAelisieT
oOpa3zoBarenbHas  OpPraHM3aIlds  CAMOCTOSTEIBHO, C  y4e€TOM  JIOTHKH
dbopMupoBaHUsSI TMPEIMETHBIX PE3yJbTaTOB, OOMUX U MPOPEeCCUOHATBHBIX
KOMIICTCHIIUM,  MEXIPEJAMETHBIX  CBS3€M C  JIPyTUMU  JUCIUIUIMHAMH
0011e00pa3oBaTeNTLHOTO U 00IIENPO(HECCHOHATFHOTO ITUKIIOB YU4eOHOTO TJIaHa.

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

Hean: QopMupoBaHue y CTYJICHTOB TMPEICTABJICHUS O CTPYKTYPHO-
(YHKIIMOHAJILHONW OpraHHW3allMy JKUBBIX CHUCTEM pPAa3HOTO paHra Kak OCHOBEI
NPUHATHS PEUICHWA B  OTHOIICHHWH OOBEKTOB JKHUBOW MPHUPOIBI U B
IPOM3BOJICTBEHHBIX CUTYAIHSIX.

3agaun:

1) chopmupoBaTh MOHMMAaHHE CTPOEHHUS, MHOTOOOpasus M OCOOEHHOCTEM

JKHUBBIX CHCTEM pPA3HOIO0 YpPOBHsA OpraHu3alivu, SaKOHOMepHOCTCﬁ IIPOTCKaHUsA
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OMOJIOTMYECKUX NPOLECCOB MW SBJICHUWA B OKPYXKAIOIIEH cpeae, LEeIOCTHOU

Hay‘IHOﬁ KapTHHBI MHpPA, B3dMMOCBA3H MW B3dAMMO3dBHCHUMOCTH CCTCCTBCHHBLIX

HayK;

2) pa3BUTh yMEHUS ONPENENSATh >KUBbIE OOBEKTHI B IMPUPOJE; MPOBOJIUTH

H36HIOIICHI/I$I 34 DKOCUCTCMaMU JJIA BBIABJIICHUA CCTCCTBCHHBIX M aHTPOIIOI'CHHBIX

WU3MEHEHUI, HHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOACHUIA,

3) cdopmupoBaTh HaBBIKM TIPOBEICHUS MPOCTCUIINX OHOJOTHYECKUX

HKCIEPUMEHTAIbHBIX HCCIIEOBaHUI C cOOrofeHneM MpaBuil 0€30MacHOro

oOpaitieHus ¢ 00beKTaMu U 000pyI0BaHUEM;

4) pa3BUTh YMEHHUS KCIIOIb30BaTh HH(MOPMAIUIO OMOJIOTUYECKOTO XapaKTepa
U3 Pa3IMYHBIX UCTOYHHUKOB;

5) cdopmupoBath

YMEHHUS

IIPOTHO3NPOBATH

MMOCJIEACTBUSI  CBOEH

NEeATEIbHOCTH 1O OTHOUIEHUIO K OKPY’KaIoWIeW cpene, COOCTBEHHOMY 3/10POBBIO;

00OCHOBBIBAaTh M COONIOAATH MEPHI NPOYHUIAKTHKY 3a00JI€BaHUM.

6) chopMupoBaTh MOHUMAHHWE 3HAYUMOCTH JOCTHXKEHHUI OHOJIOTHYECKOM

HaYKHN H TEXHOJIOTUH B HpaKTI/I‘{GCKOﬁ ACATCIBHOCTH YCJIIOBCKA, PAa3BHUTHH
COBPCMCHHBIX MCAUIIMHCKUX TEXHOJIOTUM U anO6HOTeXHOHOFHﬁ.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 00IIe00pa3oBaTeJIbHOI
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Koxu IlnannpyemMble pe3yibTaThl OCBOCHUS JUCIHUAIIMHBI
HaMMEHOBaHUe
bopmMupyeMBIX | Ogmme JucuMIIMHApHbIE
KOMIIEeTeHIH i
OK 01. B yacTu TPyA0BOro BOCIMTAHMS: c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U
Bribupats - TOTOBHOCTH K TpPYAY, OCO3HAHUE | pOJIM OWOJIOTMM B CHCTEME HAYYHOTO
CHOCOO0bI [IEHHOCTH MacTepCTBa, TPYAOIIO0HUE; 3HaHUS; (yHKIIMOHATBEHOM
peuiceHuA 3axaq - TOTOBHOCTbh K AKTUBHOW [JEATEILHOCTH | TPAMOTHOCTH YEJIOBEKA Ul PELICHUS
NPO(YECCHOHAND | oy pomormyecKoii u COLUAIBHON | )KU3HEHHBIX IIPOOIIEM;
HOM HaIpaBJIEHHOCTH, CIOCOOHOCTH | CHOPMUPOBAHHOCTH yYMEHUS
JeATETLHOCTH
WHUIUUPOBATH, TJTAHUPOBATh U | pacKpbIBaTh cojiepKaHue
MIPUMEHUTETHLHO
CaMOCTOSITENIFHO ~ BBIMIOJNHITH ~ TaKyH | OCHOBOMOJATAIOMUX  OMOJOTHYECKHIX
K pa3JInuYHbIM .
NEeSTETbHOCTD; TEPMUHOB W TIOHSITUH: JKU3HB, KJIETKA,
KOHTEKCTam
- WHTEepeC K pa3nuuHbiM cdepam | TKaHb,  OpraH,  OpPraHW3M,  BH]I,
po¢eCCUOHATBHON EATETHHOCTH, MOMYJISALNSI, JKOCHUCTEMA, OHOIICHO3,
OBnaneHue yHUBEpCAIbHBIMU Y4eOHbIMH | Ouochepa; MeTaboIn3M (obmeH
MM03HABATENIbHBIMU JIEUCTBUSIMU: BEILIECTB U TMpEBpalleHUE DSHEPrun),
a) 0azoBbIe JIOTHYECKHE NeliCTBUSA: rOMeOCTa3 (camoperysus),
- CaMOCTOSITENIbHO (PpOPMYITUPOBATH | | OMOCUHTE3 Oenka, CTPYKTYpHas
aKTyaJIM3UpOBaTh npo0yieMy, | OpraHu3aIus JKUBBIX CHUCTEM,
paccMaTrpuBaTh €€ BCECTOPOHHE; JUCKPETHOCT, caMOperyJsLus,
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- YCTaHAaBJIMBATb CyH.[GCTBGHHI:Iﬁ
IMPpHU3HAK WK OCHOBAHUA JIs1 CPABHCHUA,

KJIacCU(UKAUU U 000OIICHHUS,

- OIIPCACIIATH oein JACATCIIBHOCTH,
3a/laBaTb IMMapaMCTpbl U KPUTCPUHU HX
JOCTHIXCHMUSA,

- BBIAIBJIATH 3aKOHOMEPHOCTH u

IIPOTHUBOPCUUA B paccMaTpruBaCMBIX
SBJICHUAX

- BHOCUTH KOPPCKTHBBI B ACATCILHOCTD,
OLCHUBATL COOTBCTCTBUC PC3YJIbTATOB
oejsaM, OLCHUBATb PHUCKU HOCJIC[[CTBI/Iﬁ
ACATCIIBHOCTH,

- pa3BUBATb KPCAaTHBHOC MBIIIJICHUC IIPH

PCUICHUHU KU3HCHHBIX HpO6J'I€M

0) 0a3oBbIE HceaenoBarTeJbLCcKue
aelcTBHA:

- BJIAACTH HaBbIKAMHA y‘I€6HO'
HCCIIEN0BATENBbCKON " MIPOEKTHOMN

ACATCIIbHOCTH, HABBIKAMH Pa3pCIICHUA

pooem;

- BBIBIATH NIPUYHUHHO-CIIEACTBEHHBIE
CBA3M M  aKTyaau3upoBaTb  3ajady,
BBIJIBUTaThb  TUIIOTE3y €€  PELICHHs,
HaXOJUTh apryMEHTBI TUISL
JIOKa3aTesIbcTBa CBOMX  YTBEPKJICHHIA,
3aJaBaTb  IapaMeTpbl W KPUTEPHUH
peuieHus;

- aHaTM3UPOBATH TOJYYCHHBIE B XOJI€
peuieHus
KPUTHYECKH

3agaquu
OLICHNBATDH
MMPOTrHO3UPOBATH

pE3yNIbTaThI,
ux
JOCTOBEPHOCTb,
U3MEHEHUE B HOBBIX YCIIOBHSX;

- yMeTh
MO3HABATENbHYI0 U

HepeHOCI/ITB 3HAHUSA B
HNPAKTUYECKYIO
00J1aCTH KU3HEACITEILHOCTH,

- yMeTb UHTETPUPOBATH 3HAHUI U3
Pa3HBIX MPEIMETHBIX 00JIacTeH;

- BBIIBUTATh HOBBIE HWJIEH, NpeIaraTh
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;

- CIIOCOOHOCTP HX HCHOJIB30BAaHUS B
NO3HaBaTEJILHON u COLIMAJILHON
MIPaKTHUKE

CaMOBOCIIPOU3BEICHUE (PENPOLYKIIHS),
HACJIEICTBEHHOCTb, HU3MEHUYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,

YpOBHEBAasi OpraHu3aIus;

c¢(hOpMUPOBAHHOCTh YMEHHUS
pacKpbIBaTh coJiep;KaHue
OCHOBOIIOJIATAIOIIUX  OMOJIOTUYECKUX
TEOpUAd W THUIOTE3:  KJIETOYHOM,
XPOMOCOMHOM, MYTalMOHHOM,
JBOJIFOLIUOHHOM, IIPOUCXO0XKICHUS
JKU3HU U YEJIOBEKA;

c(hOpMUPOBAHHOCTH YMEHHUS
pacKpbIBaTh OCHOBOTIOJIAraroime
OuoI0rnYecKue 3aKOHBI u

3akoHomepHoctd (I.  Mengensa, T.
Moprana, H.1. BaBunoga, 3. ['ekkens,
®. Mromnepa, K. bapa), rpanuisr ux
MIPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

npuodpereHue

OIlbITa MMPUMCHCHUA

OCHOBHBIX METOJ0B HAay4YHOI'O
IMO3HaHHs, UCIIOJb3YCMBIX B OHOJIOruH:
Ha6J'IIOI[eHI/I$I n OIIMCaHHuA  JKHMBBIX
CHUCTEM, poneccoB )51
OopraHu3anuun u

OHMOJIOrMYECKOTO

SIBJICHUI;
IIPOBEICHHUS
JKCIIEPUMEHTA,
BBIABWIKCHUS  THUIOTE3,  BBISIBICHUSI
3aBUCUMOCTH MEXAY HCCIEAyeMbIMU
BENTMYMHAMU, OOBSICHEHHS TIOJYUYEHHBIX
bopMynupoBaHus
BBIBOJIOB C MCIIOJIB30BAaHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHHUSI BBIJEISThH

CYHICCTBCHHBIC IMPpU3HAKH

pe3yinbTaToB |

BHUPYCOB,
9YKapHOT;
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX

KIETOK  TIPOKapHOT |
OpraHW3MOB, BHJIOB, OMOTEOIICHO30B M
9KOCHCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BeIIECTB W
PHEPrUM B  KJIEeTKe, (OTOoCHHTE3a,
IUIACTUYECKOTO W DHEPreTHYeCKOro

o0MeHa, XeMOCHHTE3a, MUTO3a, Meii03a,

IIPEBPALLCHUS

OTLIIOIOTBOPEHUS, pa3BUTHS u
Pa3MHOXKCHU, WHIAWBUIYAJIBHOT'O
pa3BUTHsI  opraHm3Ma (OHTOTEHE3a),
OOpBLOBI 3a CYIIIECTBOBAHHE,
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€CTECTBEHHOTO orbopa,
BHJ1000pa30BaHMs,

IIPUCIIOCOOJIEHHOCTH  OpPraHU3MOB K
cpene oburaHus, BITUSTHUS
KOMITOHEHTOB 9KOCHUCTEM,
AHTPOIIOTEHHBIX M3MEHEHHUI B
IKOCUCTEMAX CBOEH MECTHOCTH,

KPYrOBOPOTa BEIECTB U MPEBpAICHUE
sHEeprum B Ouocdepe;

c(OPMHUPOBAHHOCTh yYMEHHsSI peIiaTh
OuonoruyYeckue 3aJavyd, COCTaBIATH
TCHOTHUITUYECKUE CXEMbI CKpCIIMBAHUS
JUIi  Pa3HbIX THIIOB HACJICAOBAHUS
NPU3HAKOB y OPraHU3MOB, COCTAaBIIATH
CXEMBbI TIePEeHOCa BEIISCTB U SHEPTHU B
sKocucTeMax (IeMU MUTAHHsI, MUIIEBbIC

CETH)

OK 02.
Hcnonb3oBats
COBpPEMEHHBIC
cpenacTBa
MIOWCKa, aHAJIN3a
"
UHTEPIpETaun
UHpOpPMaLIUHU U
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUIsl BBITTOJTHEHUSI
3a1a4
npodeccuoHaib
HOH
JeSITebHOCTH

B obOmactu  1EHHOCTM  HAy4yHOIO
MO3HAHMSL:

- c(hopMHPOBAaHHOCTL MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH u
OOILECTBEHHOH TMPAKTUKH, OCHOBAHHOTO
Ha JMaJIore KyJbTyp, CIIOCOOCTBYIOLIETO
OCO3HAHHIO

CBOECTO MecCTa B

MTOJIMKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM U
YUTATEIBCKON KYJIBTYpbl KakK CpEICTBa
B3aUMOJICUCTBUS MEXAY JIIOAbBMU U
IO3HAHUs MUPa;

- OCO3HaHHWE  LIEHHOCTH  HAay4YHOU
JEATEIbHOCTH, TOTOBHOCTb
OCYILIECTBIIATH MPOEKTHYIO u
HCCIIEA0BATENBCKYIO JIeATEeIIbHOCTh

WH/IMBUYAIBHO U B TPYIIIIE;
OBnaneHne yHUBEpPCAIbHBIMU Y4€OHBIMU
MO03HABATEIBHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmanueii:

- BJaJeTh HOJy4YEHUs
uHpOpMAllUM U3 HCTOYHHUKOB pPa3HBIX

HaBbIKaMH

THUIIOB, CaAMOCTOATCIIbBHO OCYHICCTBIIATH

MOWCK, aHaju3, CHUCTEMAaTH3alUI0 U
WHTEPIPETAIHIO uHpopmarun
pa3IMYHBIX BHJIOB u dbopm
MPEACTABICHUS;

c(hopMUPOBAHHOCTH yMEHUH
KPUTHYECKH OIICHUBATh WH(OPMAIHIO
OMOJIOrMYECKOr0o coJiepKaHus,
BKJIFOYAIOIYIO TICEBJOHAYYHBIC 3HAHUS
U3 Pa3IYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBo  MHpOpMalUH,  HAy4yHO-
HOMYJISIPHbIE MaTepHabl);

HHTCPHNPETUPOBATE ITUYCCKUC ACIICKTBI

COBPEMEHHBIX WCCIIEIOBAHU I B
Oouonoruu, MeauIMHe, OUOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHbIE
JKOJIOTUYECKUE poOIeMbI
COBpPEMEHHOCTH,  (QopMHpOBaTH IO
OTHOIIEHHIO K HHUM COOCTBEHHYIO
MTO3ULINIO;

c(hOpMHUPOBAHHOCTh YMEHHUH CO3/1aBaTh
CO6CTBCHHBI€ IIMCBMCHHBIC U YCTHBIG
CcOOOIIIEHU HA OCHOBE OHMOJIIOTMYECKON
uHpopmarun U3 HECKOJIbKUX
HUCTOYHUKOB, FpaMOTHO HUCITIOJIB30BAaThH

NOHATUIHBIN annmapaT OMOJIOTHH




- CO3JJaBaTb TCKCTbI B  PA3JIMYHBIX

dopMaTtax Cc  yd4eTOM  Ha3HAYCHHUS
uHbOpMAlUM ¥ IEJECBOH ayAUTOpHH,
BbIOMpast ONTUMAJIbHYIO bopmy
IPEACTaBICHUS M BU3yaIH3aLlUH;

- OLICHHUBATb JIOCTOBEPHOCTb,
JIETUTUMHOCTD uH(opManuy, ee
COOTBETCTBHE NPABOBBHIM H MOpPAJIBHO-

OTUYCCKHUM HOpMaMm;,

- HCIIOJIb30BAaTh CpeacTBa
MH(POPMALMOHHBIX u
KOMMYHHKAITMOHHBIX ~ TEXHOJOTHH B
pelIeHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OpPraHU3al[MOHHBIX
3aa4 ¢ coOmrojeHueM  TpeOOoBaHMIA
SPrOHOMHUKH, TEXHUKH O0€30IaCHOCTH,

THTUCHBI, pecypcocOepexeHus,
MMpaBOBbBIX W OTHUYCCKUX HOPM, HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

- BJIAJICTb HAaBbIKaMHW PACIIO3HABAHUA H

3aIUTHI uHpOpManuy,
HH(pOPMAITMOHHOM 0e301acHOCTH
JMYHOCTH

OK 04. - TOTOBHOCTh K  CaMOpPa3BUTHIO,
Db dekTHBHO CAMOCTOSTETEHOCTH 41 | IPHOODETCHHE  OMBITA  IPHMCHCHHS
o OCHOBHBIX METOIOB HAYYHOTO
B3aMMOJCHUCTBOB | camMOOIPEAEICHHUIO; 1 .
aTh i paGOTATH B 5 MO3HAHUS, UCIOJIb3YEMBbIX B OMOJIOTHU:
-OBJIa/ICHNC HaBbIKaMH YUCOHO™ | yaGmiomeHnss W OMMCAHUS — KUBBIX
KOJITICKTHBE 1 HCCIENIOBATENBCKON, — NPOEKTHOH M | cpcrem, IpPOLECCOB M SIBICHHL;
KomaHne COIMAIIBHON JeSITeTHbHOCTH; OpTraHu3aIuu " IPOBEICHUS
OBJIaI[eHI/Ie YHHUBEpPCAJIbHBIMH OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIBIDKCHUST ~ THIIOTE3,  BBISIBICHUS

KOMMYHUKATHBHBIMU JIEHCTBUAMM:
0) coBMeCTHas1 1esITeJIbHOCTb!

- IIOHUMATh u HCIOJIb30BATh
MpEeUMyIlecTBa KOMaHHOU u
WHIUBUAYAIBHON pabOTHI;

-  [pPUHUMATh  LEIM  COBMECTHOM
JeSITeIbHOCTH, OpraHU30BbIBAThH H
KOOPJAWHUPOBATH  JEHCTBUS TI0 €€
JIOCTH KEHMIO: COCTaBIIATh IUIaH

JNEUCTBHN, paclpeacsaTh POIu ¢ YYETOM

MHEHUN YYaCTHHKOB 00CcyX/1aTh
pe3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHHUPOBATh U BBINOJHATH padoTy
B YCJIOBHSIX PEAIbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYHICCTBJIATH ITO3UTHUBHOC

3aBUCUMOCTH MEXAY HCCIENYEMbIMU
BENTMYMHAMU, OOBSICHEHHS TIOYUEHHBIX
pe3yJIbTaToB u dbopMynupoBaHus
BBIBOJIOB C MCITOJIB30BAaHUEM HAYYHBIX
MOHATUH, TEOPUM U 3aKOHOB




CTPATETUYECKOE MOBEJICHUE B PA3IMYHBIX
CUTyallUsiX, TMPOSBISATH TBOPUECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM
OBaanenue YHHMBEPCAJIbLHbIMHA
PeryisiTHBHBIMH 1€l CTBUSIMU:

I) IPUHATHE ce0s U APYTUX JIIOAei:

- TNpPUHUMATb MOTHBBI U apPTyMEHTHI
JPYTUX JIOAEH IpH aHalu3e pe3ysIbTaToB
NEeSATEeIbHOCTH;

- TpU3HABaThb CBOE MPaBO U MPaBO
JPYTUX JIFOJIeH Ha OIIHOKH;

- pa3BHUBATb CIIOCOOHOCTH IMMOHUMATH MUDP
C MO3UIMH APYroro 4CjI0OBCKa

OK 07.
ConencTBOBaTh
COXpaHEHHUIO
OKpYKaroleu
cpenpl,
pecypcocoepexe
HUIO, IPUMEHSTh
3HaHMUA 00
W3MEHEHUU
KJIMMarTa,
MIPUHIIUIIBI
OepexIINBOTrO
MPOU3BOJICTBA,
3¢ (HeKTUBHO
JIEUCTBOBATE B
Ype3BbIYAHBIX
CUTYaIUIX

B 001acTH 3K0JIOrH4€CKOTr0

BOCIIUTAHMS
- c(hopMHpPOBAaHHOCTH  IKOJIIOTUYECKOM
KYJIbTYpBI, MOHMMAaHUE BIUSTHUS

COIIMAJIbHO-?PKOHOMUYECKUX  MPOLIECCOB
Ha COCTOSIHUE MPUPOJHON U COLIMATIBbHOM
cpensl, OCO3HAHHE r100aJIbHOTO
XapakTepa dKOJIOTHUECKUX MpodieM;

- IUIAHUPOBAaHUWE M  OCYIIECTBIICHHE
JICHCTBUI B OKpYyXarwollled cpene Ha
OCHOBE 3HAaHMA LEJNEed YCTOMYMBOIO
Pa3BUTHS YEJIOBEYECTBA;
aKTHUBHOE HETPUATUE JIEHCTBUIM,

MPUHOCSIINX BPEA OKPYKAKOIIEH CPENE;

- yMEHue IIPOTHO3UPOBATh
HeOJ1aronpusTHbIE JKOJIOTUYECKHE
MIOCJIEACTBHS MpEATPUHUMAEMBIX

JNENCTBUMN, TPEAOTBPALIATh UX;
- pacUIMpEHHE OIBITa JACATEIBHOCTH
JKOJIOTUYECKOU HaAIIPaBICHHOCTH;

- OBJIAJICHHME  HaBbIKaMH  y4eOHO-
HCCIICIOBATEIIHLCKOM, MIPOEKTHOMN "
COITHAJIBHOM JIeATEIIHHOCTH

c(OPMHUPOBAHHOCTh YMEHUS IIPUMECHSTh
IMOJIYYCHHBIC 3HAaHUA JIsd 00BsACHEHUSI
OMOJIOTMYECKUX TPOIIECCOB U SIBJICHUM,
IJId IIPUHATUSA NPAKTHICCKUX peIHeHI/Iﬁ
B TIOBCECJHCBHON JKU3HU C IICIBIO
obecrieueHust OE30MAaCHOCTH  CBOETO
3I0POBbSI U 3JI0OPOBbS  OKPYKAIOIIMX
JoJ1eH, cOOI0IEHUs 3I0pOBOr0 00pasa
JKU3HH, HOPM IPaMOTHOTO TIOBEJICHHS B

OKpYXarolllell  NPUPOAHOM  cpene;
MMOHUMaHUE HEO0OXOUMOCTH
HUCIOJIb30BAHUS JOCTHIKECHUH
COBPEMEHHOI Oouonoruu u
OMOTEXHOJIOTHI [JIi  palMOHAIBHOTO
MPUPOIONOIB30BAHUS




2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJIBHOM
JUCHUILIAHBI

2.1. O0bem TUCUMILUIMHBI U BUABI y4eOHOH padoThI

Buj y4eoHoii pa6oThl O0beMm B yacax
O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 72
B T.U.
OcHOBHOe coiep:KaHue 72
BT. 4.:
TEOpPEeTUYECKOe 00yUeHnE 40
B T.4. MPO(ECCHOHATTLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2
NPaKTUYECKUE 3aHATHS 20
B T.4. IPO(ECCUOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 8
71a00paTOpHBIE 3aHATHS 4
B T.4. MPO¢eCCHOHATHHO-OPUEHTUPOBAHHOE COICPIKAHNE 2
KontpoabHasi padora 6
IMpomexxyTounas arrecTanus (3a4er) 2




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TN CIUTIIMHBI

HaumenoBanue | Comep:kaHue y4eOHOro MaTepuaia (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | @opMupyembie
pa3/iesioB M TeM | 1a0opaTOpHbIe U NPAKTHYECKHUe 3aHATHUS, TPUKJIATHON 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 Teopernueckoe odyueHue: 2
Hayka. O0mast  |CoppemenHbIe OTpACIN GHONOrHYCCKUX 3HAHMH. CBA3b GHOTIOTHH C APYTUMHI HAYKAMHU: OGHOXHMI,
XapaKTepPUCTHK \Guodusnka, OnoHMKa, reHoreorpadus u np. Poms 1 Mecto Ononoruu B GOpMUpOBaHUH COBPEMEHHOM
4 KH3HHA HAy4YyHOW KapTUHBI MUpa. Y POBHU OpraHU3aliu KuBoil Mmarepuu. OOmias XapakTepuCTHUKa KU3HU, CBONCTBA

KHUBBIX CUCTEM. XMMHUYECKHH COCTaB KJIETOK
Tema 1.2. OcHoBHOE coep:kaHue 6 OK-1
CTpyKTypHO- Teoperuyeckoe od0yueHue: 2 OK-2
¢ynkuuonanbn | Kierounas teopus (T. llIBanu, M. [lneiinen, P. Bupxos). OCHOBHbBIE MTOJIOXKEHUS COBPEMEHHOMN KJICTOUHOM OK-4
asi opraHu3anmsi | Teopuu. TUIBI KIETOYHON OpraHU3alMy: TPOKAPUOTUYECKUN U 3yKapuoTudeckuidl. OTHOKJIETOYHBIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHHe MPOKapUOTHUYECKON KiIeTKU. CTpOeHHE 3yKapuOTUYECKON KIETKH.

Hexnerounsle ¢popMmbl )kxHU3HU (BUPYCHI, OakTeprodaru)

JlaGopaTopHble 3aHATHSA: 2

[Tpuobperenune onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS TPH BBHITIOJTHEHUH JTA00PaTOPHBIX PadoT:

JlaGoparopHas

1. JlaGopatopnas pabora «CTpoeHHe KIETKH (PacTeHUs, )KUBOTHbIE, TPHUObI) U KJIETOYHBIE BKIIOUEHHS
(kpaxma, KapOTUHOU/IBI, XJIOPOIIACTHI, XPOMOILIACTHI)»

ITonroToBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BHISIBJICHUE PA3IHUUN MEXKITY

U3y4yaeMbIMH 00beKTaMH, (POpMYIHMPOBAHNE BHIBOIOB

IpakTHyecKue 3aHATHS: 2

Bupycubie n 6akTepuanbabie 3a00eBanuss. OOIIMe MPUHITATIB UCTIOJIb30BAaHUS JIEKAPCTBEHHBIX BEIICCTB.
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, TaIlJIONIHBIN U AUIUIOUAHBIN Habop. Hykneunnossie kucnoter: JIHK, PHK
HACJIeACTBEHHOC | HaXxOX/CHHE B KJIETKE, UX CTPOEHHUE U PyHKIUU. MaTpudHbIe MPOIIECCHl B KJIETKE: perIuKanus, OMOCHUHTE3
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 MocliefoBareabHoCcTH HykIeoTua0oB JJHK
Tema 1.4. OcHOBHOE coepKaHue 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 TeTepoTpOdHBII, a3poOHBIN 1 aHa’poOHBIH. [InacTnyeckuii ooMeH. @OTOCUHTE3.
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 cTainy U NpoucXoAsinue nporecchl. buonoruueckoe
Murto3. Meiio3 3Ha4YeHHe MUTO3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meiiose. Kpoccnnrosep. 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 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 pa3MHOKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoOKeHHEe. Buabl 0ecronoro pa3MHOKEHHS.
OpPraHHu3MOB ITonoBoe pazmHoxeHue. ['ameTorenes y uBOTHbIX. CriepmaTorenes u ooreHes. CTpoeHne NOJ0BBIX

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 Craauu nocTaMOpUOHATIBHOTO PA3BUTHS Y )KUBOTHBIX M yenoBeka. [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 Hacje0BaHusl | OCHOBHBIE OHATHS F'€HETUKU. 3aKOHOMEPHOCTU 0Opa3oBaHusl 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. CuiersieHHOe HaclieIoBaHUEe T€HOB, HapyleHue cieruieHus. Hacnenosanue
NMPHU3HAKOB MIPHU3HAKOB, CIETUICHHBIX C TIOJIOM

IIpakTHYecKkHe 3aHATHSA:

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

CLIETIJIEHHOM HacJIeZIOBAaHUH, COCTABIEHUE T€HOTUIMMYECKUX CXEM CKpPEIIMBaHUS
Tema 2.6. OcHoBHoOe coJep: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/IOHHaSI TCOpUA
W3MEHYUBOCTH. Buapl MYTaL[I/Iﬁ 1 NPpUYHHBI UX BOBHUKHOBCHHUA. KapI/IOTI/IH yeqoBeKka. HacinencTteeHHbIe




3a0oJeBaHus YeJI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU UenoBeKka. bone3Hu ¢ HaciIeCTBEHHOM
IIPEIPacIOIOKEHHOCTHI0. 3HAUEHNE METULIMHCKON T'€HETUKHU B IPEJOTBPALLICHUH U JIEUEHUU T'€HETHUYECKUX
3a00JIeBaHUH YeI0BEKa

IIpakTuyeckue 3aHATHS:

Pemenne 3aaa4 Ha ONpCaACIICHUE TUIIa MyTalllU ITPU MEPEAAYC HACICACTBECHHBIX IIPU3HAKOB, COCTaBJICHUC
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.
y4eHusl. CuHTeTHYecKas TeOpHst SBOIIOIUH U €€ OCHOBHBIE TIOJI0KEHUSI.
MuxkposBomonu | MukposBodtonus. [lomynsius Kak 3IeMEeHTapHas SIMHUALA YBOJTIONKHU. [ eHeTHYeCKHUEe OCHOBBI IBOJIIOIIHH.
f DOneMeHTapHbIE (PaKTOPHI BOMIONHU. EcTecTBEeHHBIN 0TOOP — HANPABISAIOMIMNA (PaKTOP SBOIOLNH.

Bunoobpa3oBanue Kak pe3ysibTaT MUKPOIBOIIOLUT
Tema 3.2. OcHoBHOeE coaep:xaHue OK -2
MakposBosronn | Teoperudyeckoe o0ydeHue: OK-4
sl Maxkpoaomtonusi. @opMbl 1 OCHOBHBIE HanpaBieHust MakposBostouuu (A.H. Cesepuios). [1ytu
Bo3HuKHOBEHME | MOCTHXEHUS OHooruueckoro nporpecca. Coxpanenue OMopa3HO0Opas3us Ha 3emiie.
H Pa3sBUTHUEC T'unore3sl u TEOpHU BOSHMKHOBCHUA KMU3HU HA 3emine. IlosBaenue IEPBLIX KIICTOK U UX DBOJJIOLUA.
*Ku3Hu Ha 3emJie | TIpokaprOThHI U 9yKapUOTHI. [IPOUCX 0K ICHIE MHOTOKJIETOUHBIX OPTaHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

L[APCTB 3YKapuoT
Tema 3.3. OcHoBHOeE coep:xaHue OK -2
Ipoucxoxaenune | Teoperudeckoe oGydenne: OK-4
Yye10BeKa — AHTpormonorus — Hayka o yenoBeke. CucTeMaTHIecKoe MoJIoKeHne YeaoBeka. CXOACTBO U OTIHUUS
aHTpOMoOreHe3 9eJIoBeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAIMH aHTPOIIOTEHE3a. DBOJIOIHS COBPEMEHHOTO YEIIOBEKA.

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 XMMHYECKHE OCOOCHHOCTH cpell 00MTaHus opranu3MoB. [Iprcnoco6ieHns Opranu3MoB K KH3HU B Pa3HbBIX

cpenax. [lonsrue sxonornyeckoro pakropa. Knaccupukanus sxonornyeckux gpaxtoposn. [IpaBuiio

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 NOMYJIALUHI. DKOJIOIHYecKas HUIlA BU1a. DKOJIOTHUECKUe OK -7
IKOCHCTEMBbI XapakTepucTuku nomyisinuu. Cool1iecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. CBsizu MeXIy

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

penyueHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B dKocHcTeMe. Tpoduueckue ypoBHH

IIpakTHyeckue 3aHATHA: 2

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

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

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 IEPEHOCY BEIECTBA 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 Orocepbl. OcodeHHOCTH OHochephl Kak I1100aIbHON SKOCHCTEMBI.

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 BO3/IeHCTBUS Ha aTMocdepy. Bo3aeiicTBust Ha runpochepy. BosneiictBus Ha mutochepy.
AHTpPOIIOTeHHBIC BO3/ICHCTBHUS HAa OMOTHYECKHE COO0IIecTBa. YTITyOJICHHO 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 «OTX0IbI MPOU3BOACTBa». Ha ocHOBE (eepanbHOro KIacCU(PUKAIMOHHOTO
KaTajiora OTXOA0B OIPEENISATh KIIacC OMACHOCTH OTXOJI0B; arperaTHOe COCTOSTHUE U (PU3UIECcKyro popmy
OTXOJIOB, 00pa3yromuxcs Ha pabodeM MecTe / Ha 3Tanax MpoOu3BOJICTBA, CBA3aHHBIC C ONPEACIICHHON
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 OTPULIATEILHO BIMSIONIME HA OPTraHu3M
genoBeka. [IpobieMa TeXHOTEHHBIX BO3JACHCTBHIA Ha 3JJ0POBBE YEIOBEKA (JJIIEKTPOMATHUTHBIC TIOJIS,
OBITOBAsI XUMUSI, H30BITOUHBIC ITYMBI, paJHallvs U T.I1.). AJlanTalus OpraHu3Ma 4elloBeka K (hakropam
OKpyxarote cpensl. [TpuHImIBl hopMUpOBaHUs 30pOBhecOeperaromero nopeacHus. Guzndeckas
AKTUBHOCTb U 310POBbE. BHOXMMHUYECKUE aCIIEKThI PALIMOHATIBHOIO IUTaHUS

JlabopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGopaTtopHas pabora «YMcTBEHHas: pabOTOCIIOCOOHOCTHY
OBnazieHue METOIaMU OTPEIeNICHUsI TOKa3aTesel YMCTBEHHOM pab0TOCIIOCOOHOCTH, OOBICHEHHE
MOJTyYEHHBIX PE3yNIbTaTOB U (JOPMYIMPOBAHUE BBHIBOIOB (ITMCHBMEHHO) C MCTIOIh30BAHNEM HAYUHBIX
MIOHATUMN, TECOPUN U 3aKOHOB

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

TeMIepaTypbl)»

M3yueHne MeXaHW3MOB aJanTalliy OpraHU3Ma 4eJ0oBeKa K HU3KUM U BBICOKMM TeMIlepaTypam U
00BSICHEHHUE MOJIyYEHHBIX PE3Y/IbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB (TUCHMEHHO) C UCIOJIB30BAHUEM
Hay4HbIX [IOHATHH, TEOPUI U 3aKOHOB

*B TomM 4ncie npodeccuoHAIBLHO-OPUEHTHPOBAHHOE CO/IeP:KaHue J1a00PATOPHOIO 3aHSITUS

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 aceKThbl IKOJIOTHUH
padora
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKaAHMeE (COEPKAHUE TPUKJIATHOTO MOTYJIs)
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 pou3BoJcTBO. OCHOBHbIE HAIPABJICHUS COBPEMEHHOM OMOTEXHOIOTHH. 2
KaK10I0 Mertoabl OnorexHosoruu. OObeKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX U T€HETHUECKUX

sKcnepuMeHToB. [IpaBuiia noucka u aHaaM3a OMO3KOJIOTNYECKO HH(OPMAIIMK U3 PA3TUYHBIX HCTOYHUKOB

(HayuyHas ¥ yueOHO-Hay4yHas JUTepaTypa, CpeicTBa MaccoBoi HH(OpMaLuu, ceTb IHTepHeT U Apyrue)

IIpakTHyeckue 3aHATHA: 2

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

KJICTOYHOM WH)XEHEPHH, MAIIEBBIX OMOTEXHOJIOTHIA. 3aIInTa Keica: IpeACTaBICHNE Pe3yJIbTaTOB PEHICHUS

KelcoB (BBICTYIUICHUE C ITPEe3eHTaLe )
Tema 5.2. OcHoBHOE cogepkaHue 4 OK-1
buorexnonorun | I[lpakTuyeckue 3aHATHS: 4 OK -2
U TeXHH4YecKHe | Pa3BuTHe OMOTEXHOJOIHMHA C MPUMEHEHUEM TeXHUYECKUX cucTeM (OMOMHKeHepHsl, OMOMH(pOpMaTHKa, 2 OK -4
CHCTEMBI OMOHMKA) ¥ UX IPUMEHEHHUE B KU3HH YeJIOBEKa, MOUCK U aHAIH3 HH()OPMAIH U3 PA3TUIHBIX HCTOYHHKOB

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

Kelicpl Ha aHaM3 HHGOPMALIUU O PA3BUTUU OMOTEXHOJIOTUI ¢ MIPUMEHEHUEM TEXHUUYECKUX CHCTEM (110

rpymnmam)

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




3. YCJI0BUsA _ PEAJIM3AIINU IHPOI'PAMMDBI
OBIHIEOBPA30OBATEJBbHOU JUCIUITJINH

3.1. Jlnsa peanuzamum NpOorpaMmbl  JAUCHUIUVIMHBI  JO/LKHBI  OBITH
NMpeaycCMOTPEHBI CJIeyIlHe ClelnaabHble MOMeIeHUs :
Kabuner «buonorum», ocHaleHHBIH 000pyI0BaHUEM: MEOENb, JTOCKA, ME,

HarJIsgHbIe TOCOOUS (KOMIUICKTBI y4eOHBIX TaOJMI], TUIAKATOB), TEXHUYECKUMU
cpelcTBaMH OOYyYEeHHS: KOMIIBIOTEp C YCTPOMCTBAMU BOCIPOU3BEICHUS 3BYKa,
OpUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKpaHOM, YyKa3Ka-TIpe3eHTep  JJis
MIPE3CHTALUH.

JlaGopatopusi, ocHalleHHass OOOpPYJOBaHUEM JJii MPOBEICHUS 3aHSITHIL:
MUKpPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JabopaTopHas mnocyaa (IpoOupKH,
MIOJICTaBKHU I TPOOUPOK, MUHIIECTHI, ITECOK, CTYIKHU C MeCTUKAMH, MMPEAMETHBIC 1
MOKPOBHBIE  CTEKJa, CTEKJISHHbIE  MaJlOYKH, MpenapoBajibHbIE  WIJIBI,
dbunbTpoBasibHas Oymara (cayipeTku), 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. UndopMannoHHOe o0ecnevyeHne peajn3aunu MporpaMmmbl

Jist  peanuzanuu  mporpaMMbl  OMOIMOTEUHBINH (GOHA 00pa3oBaTEILHOM
OpraHu3alliy JO0HKEH UMETh MEeUaTHhIE W/UU DJIEKTPOHHBIE 00pa3oBaTEIbHBIC U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAaHHBIE I  HWCIOJb30BaHUS B
00pa30BaTeNLHOM IPOIIecce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

PexoMeHTyeMble TieuaTHbIe U3aHus 110 pean3aiuu 001eo0pa3oBaTebHON
JTUCITUTIIMHBI TIPEJCTABICHB B METOAMYECCKUX PEKOMEHAANMSIX TIO0 OpPTaHHW3aIluu
oOy4eHus.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILTAHBI

KoHTposib u oueHKa pe3yJabTaTOB OCBOEHHUS 00IIe00pa3oBaTeIbHON

JTACIUATUINHBI

pPacKphIBalOTCA ~ 4epe3

OUCLHUAIUIMHAPHBIE  PE3YJIBTATHI,

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

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

3anonaHeHre TaOJIUIIbI C OTIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C X
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 IUCKyCCHs IO BOIIpOcam
JEKLIUU

Pa3paboTka MeHTanbHON KapThl MO
KJ1accU(UKAIUK 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 (KpaxMmall, KApOTUHOUBI,
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

3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIbI
XapaKTepUCTHK TUIIOB OOMEHa
BEIIECTB

OK 02
OK 04

JKn3HEeHHBIN 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 KapThl
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
YeJIoBeKa M0 MUKPOrpyIam
Tect/onpoc

CocTaBjicHHE >KU3HEHHBIX IIUKJIOB
pacTeHuil o oraenam (MOXOBUIHBIE,
XBOILIEBUIHBIE, TATOPOTHUKOBHIHBIE,
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 HacJIeJOBaHUH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr.

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




COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpPEIIUBAHUS

Paznen 3. Teopusi 3Bo/11ounu

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 MaxkpoaBosntorus. OneHuBaemasi IUCKYCCHS:

OK 04 Bo3HuKHOBEHUE U pa3BUTHE HCIIOJIb30BaHUE ApTYMEHTOB,

JKU3HU Ha 3emiie OMOJIOTUYECKOI TEPMUHOJIOTHH U

CUMBOJIUKH IS I0KA3aTeNbCTBA
POJICTBA OPTaHNU3MOB Pa3HbIX
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 3aJaHUH [0 IEPEHOCY
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 paboTOCIOCOOHOCTD",
"Brnustane abuotudeckux 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 JOCTHKCHHIX

OK 04 B 00J1aCTH F'€HETHUYECKUX TEXHOJIOTHH,
KJIETOYHOM MHKEHEPUH, MUILEBbIX
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 buorexHosiornu u texunueckue |BrinosHeHWe Keiica Ha aHAIN3

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:

[Ipn wu3yyeHun aucHUIUIMHBL «buojorus» B KadecTBE 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 : yue6Hoe
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 3Kk3eMIIsipoB

1.. Spsirun B.H. buosorusi. bazoslii 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 :
ITpocsemenune, 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. Pyb1oB
[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: Pexxum 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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