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1. MACIIOPT PABOYEM ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM YUEFHOM
JANCHUITVINHBI COO0.01.10 BUOJIOT'UA

1.1. Ob6aacThr npuMeHeHHsI padoyeii MPOrpaMMbl TUCHHILTHHBI

Pabouass mporpamma aucIUIUIMHBL (nanee pabodas Iporpamma) SIBISICTCS YacThIO
OCHOBHOH NpodeccnoHaabHON 00pa30BaTeIbHON MPOrpaMMBbl — 00pa30BATEIILHOW HMPOTPAMMBI
cpeaHero npodeccuoHaIbHOr0 00pa30BaHUs — MPOTPAMMBI TIOATOTOBKH CHEIIMAINCTOB CPETHETO
3BEHA.

Pabouast mporpamma cocraiieHa o yueOHomy 1uiany 2024 ronma Havanga MOJATOTOBKH IO
cnennanbHocTr 23.02.06 TexHuueckast SKCIUTyaTanus MOABIIKHOTO COCTaBa KEJE3HBIX JI0POT.

1.2. Mecto IMCHUMIUVIMHBI B CTPYKTYpe OCHOBHOH  mnpodeccHOHATbHOM
o0pa3oBaTeIbHON NMPOrpaMMBbl.

Oobmeobpa3oBarenbHas auciuuiuinHa «buonorus» m3ydaercss Ha 0a30BOM YpOBHE B
o0mieo0pa3oBaTeIbHOM ~ IIMKJE  y4eOHOro  IUIaHa  OCHOBHOW  mpodecCHOHAIbHOU
o0pa3oBaTeNbHONW TPOTPaMMBI BCEX YKPYIHEHHBIX TPYI ClenualbHOCTeH/mpodeccuii 3a
uckiouenuem, ciuenyronmx: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00,
36.00.00, 49.00.00, 54.00.00 (54.02.07). IlepeuncieHHBIM YyKPYIHEHHBIM TpYyIIIaM
CHenuaibHOCTeH/Mpodeccuii  peKOMEHIyeTCss H3ydaTh 00I111e00pa30BaTENbHYIO JUCHUILIINHY
«buonorus» B oobeme 144 vaca.

TpynoemkocTs aucuumiuHbl «buonorus» Ha 6a30BOM ypOBHE COCTaBIsieT 72 yaca, U3
KOTOppIX 12 4YacoB  BiiIOYaeT  NpO(ecCHOHATBHO-OPUEHTUPOBAHHOE  COJEpXKaHUE,
ycuiuBaromee Mpo(ecCHOHANbHYI0 COCTaBISIONIYI0 MO KOHKPETHOH mpodeccuun win
cnenuanbHocTH B 3aBUcuMocTH oT @I'OC CIIO npodeccun/crnennanbHOCTH.

ITpodeccroHambHO-OPHEHTUPOBAHHOE COJIEPKAHUE PeaTn3yeTcsl B IPUKIIAJAHOM MOAIYIe
(pazmen 5 "buosorus B ku3HH") A BCeX MpodeccHit/crenuanbsHOCTe Ha MaTepraie Keicos,
CBSI3aHHBIX C aHAJIM30M MH(OPMAIMH O PA3BUTHU U MPUMEHEHUU OMOTEXHOJIOTHI MO OTpacisM
Oynymiei mpodecCHOHAIBHON JAeSITeNIbHOCTH oOydaromuxcs. Kpome Toro, npodeccnoHaibHO-
OpPUEHTHPOBAHHOE COJEpKAHUE YUMUTHIBaeTCsl B pazzene 4 "Dkonorus" 1pu BBIIOJHEHUU
7a00paTOpPHBIX M MPAKTUYECKUX paboT, CBSA3aHHBIX ¢ Oyaymedl npodeccuoHaabHOM
JeSITeIbHOCTHIO 00YYaIOLIHXCS.

[lepuog oOyueHuss W pacHpelesieHne IO CeMecTpaM ONpefeNsseT 00pa3oBaTelbHast
OpraHu3alsl CaMOCTOSITENIbHO, C YYETOM JIOTUKU (POPMHUPOBAHMS MPEIAMETHBIX PE3yJIbTaTOB,
o0umMXx © MNpoecCHOHANBHBIX KOMIETEHIMH, MEXIPEIMETHBIX CBsI3ed C  JAPYrUMHU
JTUCIUTIIINHAMU 00111€00pa30BaTEIHbHOTO U 001IepodheCcCHOHATBFHOTO IUKIIOB y4eOHOTO TUTaHA.

1.3. Leab u muiaHupyeMbie pe3yJabTATbl 0CBOCHHS JUCHMILIIUHbI:
1.3.1. lleab 00meodpazoBaTeIbHOM IMCIUIIIUHbBI

Heab: popmupoBaHue y CTYIEHTOB MPEACTaBIEHUS O CTPYKTYpHO-(GYHKIHMOHAIHLHOU
OpraHM3aly >KUBBIX CHUCTEM Pa3HOTO PaHra KaKk OCHOBBI NPUHATUS PEIICHUN B OTHOLIEHUU
00BEKTOB )KMBOW IPUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYAIUX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOEHHUS, MHOTOOOPa3Us B OCOOEHHOCTEH KUBBIX CHCTEM
pasHOro YpOBHSI OpraHM3allld, 3aKOHOMEPHOCTeH NpOTEeKaHHs OWOJIOTMYECKUX MPOIECCOB U
ABJICHUM B OKpYXarollled cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHpa, B3aUMOCBSI3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;



2) pa3BUTh YMEHHUS ONPEILIISATh KUBBIE OOBEKTHI B IPUPO/IC; MPOBOAUTH HAOIIOACHUS 32
OKOCHCTEMaMH Ui BBISBICHHS ~ €CTECTBEHHBIX WM aHTPOIOTEHHBIX  HM3MEHEHH,
UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHHH,

3) copmMupoBaTh HaBBIKH NIPOBEICHUS POCTEHIIHNX OHMOJIOTUYECKHUX
OKCIIEPUMEHTAIBHBIX HCCIEAOBAaHUNA C COOJIIOJICHHEM TpaBMJI 0€30mMacHOro oOpaieHus ¢
0o0BbeKTaMu U 000PYIOBaHUEM;

4) pa3BUTb yMEHHUS UCIOJIB30BaTh HMHGOpMAIMIO OHOJOTMYECKOrO XapakTepa H3
Pa3INYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHHs IPOTHO3MPOBATH MOCIEACTBUS CBOCH JEATEILHOCTH TI0
OTHOILICHUIO K OKPYXarolled cpene, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH W COOJIOIATH
Mepbl TPO(UITAKTUKH 3a00ICBaHHIA.

6) chopMupoBaTh MOHMMaHHE 3HAYMMOCTU JIOCTHKCHUN OWOJOTHYECKOW HAYKU H
TEXHOJIOTUH B MPAKTUYECKOM IEATEIILHOCTH YEJIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA.



1.3.2. [lnanupyembie pe3yJbTaTbl 0CBOeHHs 001eo0pa3oBaTeabHOi qucuIuIuEbl COO0.01.10 buosorus

[Tnanupyemble pe3yabTaThl OCBOEHHs 001eo0pazoBatenbHoi aucuminHbl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO  Tabnuna 1

Kox v nanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIHUIIIHHBI

Oﬁmne1

JAucuunmHapHbie (l'IpeLlMeTHLIe)Z

OK 01. Beiouparsn
CIoco0bl pelieHus 3a1a4
npogdeccuoHaIbLHOM
AeATeJIbHOCTH
NPUMEHHUTEIbHO K
Pa3JIMYHBIM KOHTEKCTAM

B yacTu Tpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TpYyIdy, OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYI0JIto0ue;

- TOTOBHOCTH K AKTUBHOM NEeATETbHOCTH
TEXHOJOTMYECKOM M COLIMAJIbHOM HANpPaBIECHHOCTH,
CIIOCOOHOCTh ~ WHHUIIMMPOBATh,  IUIAHUPOBATh |
CaMOCTOSITEJIbHO BBITIOJIHSITH TaKYIO ACSITEIHHOCTD;

- MHTEPEC K pas3audHbIM cdepam mpodeccrHoHaIbHOM
JesTeTbHOCTH,

Osiagenue YHHBEPCAJIbHBIMH y4eOHBIMU
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS:

- CaMOCTOSITENIbHO dbopmynHupoBaTh u
aKTyallu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIA MpPH3HAK WU
OCHOBaHHUSI ISl CpaBHEHHUSA, KiIacCHPUKAIMK U
00001IeHHS;

- ONpeAenaTh IeId  JCATEIbHOCTH,  3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJIAITH 3aKOHOMEPHOCTH ¥ TIPOTHUBOPEYHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCHUTH KOPPEKTHBBI B JIESITEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTAaTOB LIEJNISIM, OLIEHUBATh PUCKHU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIUICHUE TPH PEIICHUU
YKU3HEHHBIX TTPOOIeM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAQJICTh HaBBIKAMU YYEOHO-MCCIEAOBATEIBCKON |

c(OPMHPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTUHU B
cucTemMe HAYYHOTO 3HAHUS; (bYHKIIMOHATBHON
TPAaMOTHOCTH  YEJIOBeKa JUIS PELICHHUS IKU3HEHHBIX
npobiem; cHOpPMUPOBAHHOCTh YMEHHS  PaCKpbIBATh
coJiepKaHue OCHOBOITOJIATAIOIIHX OMOJIOTUIECKUX
TEPMUHOB W TIOHSTHIA: KHM3Hb, KJICTKAa, TKaHb, OpraH,
OpraHu3M, BHUJ, TONYJSIHA, SKOCHCTEMa, OWOIEHO3,
ouocdepa; MeTadboau3M (0OMEH BEIISCTB U MPEBpaIECHUE
SHEPTUM), TOMEOCTa3 (caMoperyJsius), OHOCHHTE3 Oelika,
CTPYKTYpHAsi OpraHU3aIlUs )KUBBIX CUCTEM, TUCKPETHOCTb,
CaMOpEryJislMs, CaMOBOCHPOU3BEIEHUE (PENPOAYKIIHNS),
HACJICICTBEHHOCTh, W3MEHYHUBOCTh, JHEPrO3aBUCHMOCTb,
POCT | pa3BUTHE, YPOBHEBAsI OpPTraHU3AIINS;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBaTh COJEpIKaHUE
OCHOBOIIOJIATAIONINX OMOJIOTHYECKUX TEOPUH W THIIOTE3:

KJIETOYHOH, XPOMOCOMHOM, MYTalMOHHOU,
JBOJIIOLIMOHHOM, IPOUCXOKIACHUS KU3HU U YEIIOBEKa;
c(OPMHPOBAHHOCTH yMEHUSA pacKkpbIBaTh

OCHOBOIIOJIAraroI1e OMOJIOTHYECKHUE 3aKOHBI u
3akonomepuoctd (I'. Mennens, T. Moprana, H.U.
BasuioBa, 3. I'ekkenst, . Mromnepa, K. bapa), rpanuiis
UX TPUMEHUMOCTH K XUBBIM CHCTEMaM; MPUOOpETEeHHe
ONbITa TPUMEHEHUS OCHOBHBIX METOJOB HAYYHOTO
MO3HAHUS, HCIIOJNIb3yeMbIX B OWOJIOTMM: HAOMIOJEHUS U
ONMCAHUSI KUBBIX CHUCTEM, IMIPOIECCOB U SABJICHUIA;
OpraHu3alu u IIPOBEICHHUS OMOJIOTHYECKOTO
OKCTIEPUMEHTa,  BBIIBIDKCHHUS  THIOTE3,  BBISIBICHUS
3aBUCMUMOCTH  MEXAY  HCCIEAYyeMbIMU  BEJIMYMHAMH,
0OBsICHCHHS MOJTYYECHHBIX pEe3yJabTATOB u




HpOGKTHOﬁ ACATCIBbHOCTH, HABBIKAMHU PA3pPCIICHUA
npo0Jem;

- BBISABJIISITH IMPUIUHHO-CIICACTBCHHBIC CBA3U )51
aKTyaJIM3UpOBaTh 3a/iady, BBIIBUTATh THUIIOTE3y ¢
peliCHusA, HAaXOOUTb APryMCHTHI JISI J1OKa3aTCJIbCTBA
CBOMX YTBEP)KIICHHI, 33]1aBaTh IapaMeTPbl U KPUTEPUHU

peleHus;
- aHAJIM3UPOBATH NOJYYECHHBIE B X0JI€ PEIICHUs 3a7auu
pE3yJIbTaTHI, KPUTUYECKU OLICHUBATh ux

JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSX;

-yM€Th TIEPEHOCHTh 3HAHUS B TI03HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;
- yMETh HHTETPUPOBATH 3HAHUSI W3
MPEAMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIC UJCH, NIpeajiaraTh OPUTHHAILHBIE
MOJIXO0JIbl U PEIICHUSI;

- CIOCOOHOCTH UX MCITO/Ib30BaHUs B II03HABATEILHON U
COIMAJIbHOW MPAKTUKE

pa3HBIX

(hopMyIMpOBaHUS BBIBOJOB C HCIOJIB30BAHMEM HAyUHBIX
MOHSITUH, TEOPHUI U 3aKOHOB;

c(OPMUPOBAHHOCTh YMCHHSI BBIICIATH CYIIECTBEHHBIC
NPU3HAKH BHPYCOB, KIETOK TIPOKAPUOT H OIYKAPHUOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHH3MOB, BUOB,
OHMOTEOIICHO30B M JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMEHa BENIECTB W TPEBpAIICHUS HDHEPTrUU B KIIETKE,
(doTocHHTE3a, TUIACTHYECKOTO M SHEPTETHYECKOT0 0OMEHa,
XEMOCHHTE3a,  MHTO03a, Meio03a,  OIUIOJOTBOPCHHSI,
pa3BUTHUS M PA3MHOKEHUS, WHIUBUIAYAIBHOTO Pa3BUTHS
opranu3ma (OHTOTeHe3a), OOphOBI 3a CYIIECTBOBAaHHUE,
€CTECTBCHHOT'O otbopa, BH1000pa30BaHuUsl,
NPUCTIOCOOJICHHOCTH OpPraHM3MOB K Cpejle OoOHuTaHwus,
BJIUSHUS KOMIIOHCHTOB OKOCHCTEM, aHTPOIIOTEHHBIX
U3MEHCHHH B DKOCHUCTEMax  CBOGH  MECTHOCTH,
KPyroBOpOTa BEIIECTB W MPEBpAIlEHUE JHEPruu B
ouocdepe;

c(OPMUPOBAHHOCTh YMEHHUSI peIaTh OHOJOTHYECKUE
3aJ]au, COCTABIIATh FTCHOTHITMYECKHE CXEMbI CKPCIIUBAHHMSI
JUISE  pa3HBIX TUIIOB  HACIEAOBAaHUS TPU3HAKOB §
OpPTaHM3MOB, COCTaBISITh CXEMBI IEpPEeHOCa BEIIECTB U
SHEPTUU B SKOocHcTeMax (I[ENH MUTAHWS, TIUIIEBHIC CETH)

OK 02. Ucnoab30BaTh
COBpPeMEHHbIE CpeCTBa
MOUCKA, AHAJIN3A U
HHTepIpeTauuu
HHpopManuu u
HHpopMaOHHbIE
TeXHOJIOTHH JJIAA
BBIINIOJIHEHUA 3aJa41
npogdeccuoHaIbLHOU
NesiTeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

- c(OPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHON MpPaKTHKH, OCHOBAHHOTO Ha
Manore  KyjiabTyp, CHOCOOCTBYIOIIETO OCO3HAaHHUIO
CBOET0 MeCTa B NOJUKYJIbTYPHOM MHPE;

- COBEpPILECHCTBOBAaHUE S3BIKOBOM M UYHUTATEIbCKOU
KYyJIbTYpbl Kak CpEICTBa B3aUMOJCHCTBUS MEXIY
JIOJbMU U NTIO3HAHUS MUDPA;

- OCO3HAHHWE IIEHHOCTH Hay4yHOM JesITeNbHOCTH,
TOTOBHOCTb OCYIIIECTBIISATh IIPOEKTHYIO "
HCCJIEIOBATEIbCKYIO E€ATEIbHOCTh MHAWBUIYAIBHO U
B I'pyMIIE;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH OLIEHUBAThH
UH(pOPMaIIHIO OMOJIOTUYECKOT O COJIepKaHus,
BKJIIOYAIOIIYIO TICEBJOHAyUYHBbIE 3HAHUS U3 Pa3IUYHbBIX
UCTOYHUKOB (CpescTBa MaccoBOW MH(pOpMaIMM, HAydHO-
HOMYJSIPHbIE MaTepUabl); UHTEPIPETUPOBATh ITHUYECKHUE
aCrleKThl COBPEMEHHBIX MCCIEI0BaHUNH B  OHOJIOTHH,
MeIuIHe, OMOTEXHOJIIOTUH; paccMaTpuBaTh II0OATbHbIE
9KOJIOTHYECKHE TPOOJIEMbl COBPEMEHHOCTH, (hOPMUPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

c(hOpMUPOBAHHOCTh YMEHHM CO37aBaThb COOCTBEHHBIC
MUCbMEHHBIE H  yCTHBIE COOOIIEHUS Ha  OCHOBE
OHoJI0rn4YecKon uHdopmaun u3 HECKOJIbKHIX
HWCTOYHUKOB, TI'PAMOTHO MCHOJIb30BaTh MOHSITHIHBIN




OBnagenne YHHUBEPCAJIbHBIMH
NMO3HABATEJbHBIMH AeHICTBUSIMH:
B) padorta ¢ undopManmeii:

- BJAJeTh HABBIKAMHM IOJY4EHHUS HH(OpMaLuu Hu3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOSATEIBHO
OCYILECTBIIATh IOUCK, aHAJIN3, CUCTEMAaTU3aLUI0 U
UHTEpIpeTannio HHGOpMAIMKM Pa3IUYHBIX BUAOB U
(bopM IpeCTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (pOpMATaX C YUETOM
Ha3HaueHUs HMH(POpPMAUK | IEJIeBOH ayJUTOpPHUH,
BbIOMpas ONTUMAIbHYIO (OpPMY IMPEACTaBICHUS U
BU3YaIM3al1y;

- OLEHMBAaTh  JOCTOBEPHOCTD,
uHpOpMaLlUK, €€  COOTBETCTBHUE
MOpaJIbHO-ITUYECKIUM HOpMaM;

- HCIONB30BaTh CpEICTBA HMH(POPMAIMOHHBIX |
KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTMH B  pPELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHU3alMOHHBIX 33J]au ¢ COOI0ACHNEM TPeOOBaHUM
OPrOHOMHUKH, TEXHUKH OE€30IaCHOCTH, TUIHMEHBI,
pecypcocOepeKeHns, MPaBOBBIX W 3THYECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30TaCHOCTH;

- BJaJeTh HaBbIKAMM DPACIO3HABAHUS M  3aLIUTHI

yueOHBIMU

JICTUTUMHOCTD
IIpaBOBbBIM u

anmapar OMoJI0ruu

uHpopmanuy,  MHPOPMAIMOHHON  0€30MacHOCTU

JUYHOCTH
OK 04. DppexTuBHO - TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSATEIILHOCTU M | IPUOOpPETEHUE ONbITa NPUMEHEHUS OCHOBHBIX METOJIOB
B3aHMOJCHCTBOBATH H CaMOOIIPEIENICHUIO; HAYy4YHOTO TIO3HAHUS, MHCIOJIb3YeMbIX B  OHOJOTHH:

padorathb B KOJJIEKTUBE
"
KOMaH/e

-OBJIaJICHUE HAaBbIKAMU Yy4eOHO-HCCIIEIOBATEIBCKOM,
MIPOEKTHOM M COLMATIBbHOMN IESITEIbHOCTH;

OBianenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU 1€ CTBUAMM:

0) coBMeCTHAs J1eITeIbHOCTD:

- TOHUMaTh M  HCIOJb30BaThb  MPEUMYILECTBA
KOMaHTHOW ¥ MHANBHUIYaTbHON PaOOTHI,

- TpPUHUMATh 1M COBMECTHOM JI€ATEIIbHOCTH,

Ha6J'IIOI[€HI/I$I U OIIMCAaHUA KHUBBIX CHCTEM, IPOLUECCOB U
HBJ'ICHI/II\/’I; opraHu3alni U HPOBCACHUS OMOJIOTUYECKOTO

JKCIIEPUMEHTA,  BBIIBW)KEHHMS  TMIIOTE3,  BBIABICHUSA
3aBUCUMOCTH  MEXAY  HCCIEAYEMBIMH  BEJIMYHMHAMY,
00BsICHEHUS MTOJTy4E€HHBIX pE3yNbTaTOB "

(opMyIMpOBaHUS BHIBOJOB C MCIIOJB30BAaHHEM HAy4YHBIX
MIOHSTU, TEOPUN U 3aKOHOB




OpraHU30BBIBATb U KOOPAMHHUPOBATH JIEUCTBUSA IO €€
NOCTHKEHHIO: COCTaBJISITh IJIaH JIEHCTBHH,
pacupenensaTb poJii ¢ y4eTOM MHEHHUM Y4YaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

- KOOpHHHHpOBaTL 1 BBIIIOJIHATH pa60Ty B yCHOBHHX

peabHOTO, BUPTYAJIbHOTO W  KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;
- OCYLIECTBJISATH  MO3UTUBHOE  CTPATETHUYECKOE

MOBEJCHUE B PA3IUYHBIX CHUTYyalUsX, MPOSIBISTh
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUIIMATUBHBIM
OBjiaeHHe YHUBEPCAJbHBIMHM PeryJsTUBHbIMHU
JeHCTBUSIMMU

I) IPUHATHE ce0s1 M IPYTUX JI0Jei:

- TIPUHUMATh MOTUBBI U apPTyMEHTHl JPYTUX JIOJCH
IIPU aHAJIM3€ PE3YJIbTAaTOB AEATEIbHOCTH;

- TIPU3HABATh CBOE MPaBO U MPaBO APYrUX JIOJEH Ha
OIIINOKH;

- pa3BHWBaTh CIIOCOOHOCTH MOHMMATh MHUP C IO3HIUU
JIPYroro 4yejoBeKa

OK 07.
CogpeiicTBoBaTh
COXPAHCHHIO
OKpY:Kalollei cpeabl,
pecypcochepexeHnIo,
NPUMEHSATH 3HaHUs 00
U3MEHEHUH KJIMMATA,
NPUHIUINBI 0epesKINBOro
NPOU3BOJCTBA,
3¢ppexTUBHO
AeicTBOBATh B
Ype3BbIYaAHHBIX
CUTyalUAX

B 00.1acTH 3K010rH4€CKOr0 BOCIIUTAHMSA S

- C(OPMUPOBAHHOCTb 3KOJOTUYECKOW  KYJIBTYpHI,
NOHMMAaHHUE  BIMSHHUA  COLMAIbHO-D)KOHOMHYECKUX
MPOLECCOB HA COCTOSIHWE TMPUPOJHOM M COLIMAIBHON
Cpensl, OCO3HaHHE r1100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAHUPOBAHHWE M OCYLIECTBJICHHE [JEHCTBUU B
OKpYXalollled cpeAe Ha OCHOBE 3HaHWS LeEJel
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENpPUATHE JEHCTBUM, NPHUHOCSIIMX Bpen
OKpYKarollleu cpee;

- YMEHHE  TPOTHO3UPOBATH
9KOJIOTMYECKHE  MOCIEACTBUS
JIEMCTBUM, NIPEAOTBPAILATh UX;

- pacHMpeHue OmbITa AESITeNbHOCTH 3KOJOTHYEeCKON
HAIPaBJIEHHOCTH;

HeOJIaronpusTHbIe
MpEANPUHIMAEMBIX

cOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSTh TOJYYCHHbIE
3HaHUS 11 OOBSICHEHHS OMOJIOTHYECKUX TIPOIIECCOB U
SBIIGHUW, N TPUHATHS TPAKTUYECKUX PpEHICHUH B
TOBCETHEBHOW  JKM3HM  C  IeNbl0  OOecreueHus
0€30MaCHOCTH CBOETO 3[IOPOBBS U 3[JOPOBBSI OKPYKAIOITIX
JroJIed, COOMIONIEHUs 3J0pOBOTO o0pa3a KU3HH, HOPM
rPAMOTHOTO TIOBEAEHUS B OKpYXarolled NPUPOIHOU
cpene; TMOHUMaHHE HEOOXOIMMOCTH  HCIOIB30BaHUS
JTOCTH)KEHHM COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUMN
JUTSL pallMOHAJIBHOTO TPUPOAOIIOIB30BAHUS




- OBJIAJACHUC HAaBBIKAMH yqe6HO-HCCHeI[0BaTeHBCKOﬁ,
MPOEKTHOM M COLIMATILHON AEATEIbHOCTH

1Y Ka3BIBAIOTCS INYHOCTHBIE U metarnpeametnblie pe3yabTatel u3 @PI'OC COO (B nmocnenneit penakuuu ot 12.08.2022), hopmupyeMsl
00111€00pa30BaTEIbHON AUCHUILINHON
2 JlcHmIUIHEApHBIC (IPEAMETHBIC) PE3y/IbTAThI YKa3bIBaloTcs B cootsercTBiE ¢ PTOC COO (B mocmesmeit pexaxiun ot 12.08.2022)



2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJIbHOM JUCITATLIAMHBI

2.1 O0beM JMCHUIIMHBI M BH/IBI Pa00ThI

O0beM TUCHUILIMHBL U BUIBI paOOTHI

Tabnuua 2
. beM B
Bup yueOHoii paboTbl Obwe
yacax
O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 72
BT. 4.
1. OcHOBHOE coepKaHHue 62
BT. Y..

TEOpPETUYECKOEe 00yUeHne

B T.4.: IpO()eCCHOHATBHO-OPHEHTHPOBAHHOE COJICPIKAHUEC
ITPAKTUYCCKUC 3aHATUA

B T.4.: Ipo(heCCHOHATLHO-OPHEHTUPOBAHHOE COAEPIKAHNE
11a00paTOpPHBIE 3AHATHS

B T.4.: TPO(HECCHOHAILHO-OPUEHTUPOBAHHOE COICPKAHME
KonTponbHas pabora

IIpoMexxkyTOUHAs1 aTTecTanMs (3a4eT)

N | o | @
NI DY




2.2. TemaTn4yecKuil IJIaH U cOoePKAHUE TUCHUILINHBI

TemaTtnueckuii mnan u cogepkanue odueodpazoBarenbHoi yueoHoU auctumiuasl COO0.01.10 buonorus Tabnuua 3
HaumenoBanue Coaeprxanue yueOHOro MaTrepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem | Dopmupyembl
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHYHMH) 4acoB e

KOMIIeTeHIIUH
1 2 3 4

Pasznea 1. KiieTka - cTpyKTYpHO-(PYHKIMOHAJIbHAS €IMHUIA ;KUBOT0 18

Tema 1.1. Buonorus OcHoBHOe coJep/kaHue 2 OK 02

Kak Hayka. O0masn Teopernyeckoe o0yueHue 2

XapaKTepUCTHKA CoBpemeHHbIE OTpaciu OMOIOTrHYecKuX 3HaHUi. CBsI3b OMOJIOTHH C IPYTHMHU HaAyKaMH: OMOXUMHUS,

JKH3HU ouodusuka, OnoHuka, renoreorpadus u ap. Posib u Mecto 6nosoruu B opMUpPOBaAaHUHT

COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. Y POBHU OpraHu3aluu kuBoi matepuu. OOmmas
XapaKTEPUCTHKA JKU3HH, CBOMCTBA JKUBBIX CUCTEM. XHUMHUYECKUHN COCTaB KIETOK

Tema 1.2. OcHoBHoOe coJep;kaHue 6 OK 01

CTpyKTypHO- TeopeTnyeckoe ofyuenue 2 OK 02

(yHKIHOHAIbLHA A Knerounas teopus (T. [lIBann, M. neiinen, P. Bupxos). OcHOBHbBIE MOJ0KEHUSI COBPEMEHHOU OK 04

OpraHu3anms KJeToK KJICTOYHOW T€OpUH. THIIBI KJIETOYHON OpraHU3aLHN: IPOKAPUOTUUECKUN U DYKAPUOTUYECKUH.

OIHOKJIETOYHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHE IPOKAPUOTUYECKOM KileTku. CTpoeHune
HYKapHOTHYECKOM KieTKH. Heknerounsie hopmbl )ku3HU (BHPYCHI, 6akTeprodaru)

JlaGopaTopHble 3aHITHSI 2
[IproGperenue onbiTa MPUMEHEHUSI TEXHUKH MUKPOCKOITMPOBAHUS IIPU BHIIOJIHEHUH

nabopaTopHbIX pabot: JlaboparopHas

1. JIaboparopHas pabota «CTpoeHue KIEeTKH (pacTeHus, )KUBOTHBIE, TPUObI) U KIIETOUHBIE

BKJIFOYEHHUS (Kpaxmajl, KapOTHHOHUBI, XJIOPOIUIACTHI, XPOMOILIACTHI)»

[ToaroroBka MUKponpenapaToB, HAOIIOAEHHE ¢ TOMOIIbI0 MUKPOCKOIIA, BBISBIEHUE Pa3IU4Ui

MEX]y U3y4aeMbIMU 00beKTaMH, ((OpPMYIHPOBAHKE BBIBOIOB

IIpakTnyeckue 3aHATHSA 2
Bupychsle u 6akTepuanbHble 3a060neBanus. OOIIKe NPUHIMITBI HCIOIB30BAHUS JIEKAPCTBEHHBIX

BenecTB. OCOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB. [IpescTaBiieHne yCTHBIX COOOIIEHUH C
IIpEe3EHTAlMEN, OITOTOBJIEHHBIX N0 IEPEYHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX IPENOAABATEIEM

Tema 1.3. OcCHOBHOE co/Iep:KaHue 4 OK 01

CTpykKTypHO- Teopernueckoe o0yueHue 2 OK 02

(GYHKUHOHAIBHBI € XpomocomHuas Teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op KIJIETOK,

paxTopsI TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOUAHBIN U TUTUIOUIHBINA HAOOD.

HaCJIeICTBEHHOCTH Hyxneunoseie kucnotsl: JIHK, PHK HaxoxaeHue B KieTKe, UX cTpoeHHe U GyHKIMU. MaTpuiHble




MIPOLIECCHI B KIIETKE: PeIUTUKalus, OnocuHTe3 Oemnka, penapanus. [ eHeTH4ecKuii Ko ¥ ero
CBOICTBa

IIpakTHyeckue 3aHATHSA 2

Pemienue 3aa4 Ha onpezeseHre MOCIe10BATENbHOCTH HYKIEOTH/10B, aMUHOKHCIIOT B HOPME U B

Clly4ae U3MEHEHM I0CIe0BaTENbHOCTH HyKIeoTua0B JJHK
Tema 1.4. OCHOBHOE cO/Iep:KaHue 1 OK 02
OO0MeH BelecTB H Teopernueckoe odyuenune 1
npespamenue 3Heprun | [lonstue Metabonu3M. ACCUMUIISIUS U TUCCUMIIIALIUA - IBE CTOPOHBI MeTabonu3ma. Tursl
B KJIeTKe 0OMEHa BEIIeCTB: aBTOTPOQHBIN U reTepoTpOoQHbIH, a3po0HBIN 1 aHa’poOHbIN. [ImacTnueckuit

oOMeH. DoTocnHTe3. XEeMOCHHTE3
Tema 1.5. ’Kusnennniii | OCHOBHOe coJlepKaHUE 1 OK 02
HHUKJI KJIeTKH. MuTo3. | Teopernyeckoe o0yueHune 1 OK 04
Meiio3 Knerounslii nuki, ero nepuoasl. MUTO3, €ro cTajiuu ¥ MpOUCXOAslIMe Ipolecchl. buoiorunueckoe

3HaYeHrue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunronep.

buonornueckuii cmpica Meio3a
KonTtpoubHnasi pa6ora | MoJiekyJIsIpHbIN YPOBEHb OPraHU3alUH }KMBOI'0 2
Nel
Pazjnen 2. Ctpoenue u GyHKIMM OpraHu3zMa 20
Tema 2.1. Ctpoenne OcHOBHOE coJep:KaHue 2 OK 02
OpraHu3ma Teopernueckoe odyuenune 2 OK 04

MHOroK1€TOYHbIE OPTaHu3Mbl. B3aMOCBSI3b OpraHOB U CUCTEMBI OPIAaHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas opraHusma 1 ero noJAepKaHue B IPOLECCE JKU3HEAEATEIbHOCTU
Tema 2.2. ®opmbl OcHoBHoOe coJep:kaHue 2 OK 02
Pa3MHOKEHHUSs Teopernueckoe o0yueHune 2
OpPraHu3MoB ®opmbl pa3MHOKEHUS Opranu3MoB. becronoe u nonoBoe pazMHoxxkeHue. Buzpl 6ecrionoro

pasMHoOxeHus. [TooBoe pasmHokeHue. ['ameTorenes y »kMBOTHbIX. CIIEpMaTOreHe3 U OOTEHES.

CrtpoeHue noJjoBbIX Ki1eToK. OmiIo10TBOpEeHNE
Tema 2.3. OHTOreHe3 OcHOBHOE coJep:KkaHue 2 OK 02
pacTeHui, :KUBOTHLIX | Teopernueckoe o0yueHue 2 OK 04
U 4e10BeKa NuauBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpUoreHes u ero craguu. [loctamMOpruoHanbHbIN

nepuoi. CTauu MocTaMOPHOHAIBHOTO Pa3BUTHA Y )KUBOTHBIX U yesnoBeka. [Ipsmoe u Henpsmoe

pa3Butue. buonorndeckoe crapeHue u cMepTb. OHTOreHe3 pacTeHUN
Tema 2.4. OcHoBHOE coep/kaHHe 4 OK 02
3aKkoHOMepHOCTH Teopernyeckoe o0yueHue 2 OK 04
HAaCJIC10BAHUSA OcHOBHbBIE OHATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Menaens

(MoHOTHOpHIHOE 1 MOJUTHOPHIHOE CKpelBaHue). BzanmoseiicTBrie reHoB




IIpakTHYecKHe 3aHATHA

Pemenne 3aaa4 Ha OonpeaAcICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
CIHCTINICHHOM HACJICAOBAHWHN, COCTABJICHUC T'CHOTUITNYCCKUX CXCM CKPCIIHMBAHU

Tema 2.5. Cuensiennoe | OCHOBHOe coJlepKaHue 4 OK 01
HacJIe/l0BaHHe Teopernueckoe odyueHune 2 OK 02
NPHU3HAKOB 3akonsl T. Moprana. CueruieHHOe HaclieloBaHHEe T'€HOB, HapyleHue cuemienus. HacnenoBanue

MIPU3HAKOB, CLICTUICHHBIX C TIOJIOM

IlpakTHYecKkHe 3aHATHS 2

Pemenue 3aa4 Ha onpeeneHre BEpOSATHOCTH BOZHUKHOBEHHU S HACIIEICTBEHHbBIX IPU3HAKOB MPU

CIICTIJICHHOM HACJIEZIOBAaHUH, COCTABJICHUE TEHOTUITMYECKIX CXEM CKPEIIMBAHUS
Tema 2.6. OcCHOBHOE cO/Iep:KaHue 4 OK 01
3aKkoHOMepHOCTH Teopernueckoe o0yueHune 2 OK 02
U3MEHYHBOCTH V3MeH4YnBOCTh MPU3HAKOB. BH/Ibl N3MEHYMBOCTH: HACEICTBEHHAs U HEHACHIECTBEHHAs. 3aKOH OK 04

TOMOJIOTMUYECKUX PAJIOB B HaceacTBeHHOM usmenunBocty (H.W. BaBuios). Myranmonsas reopust

M3MEHYMBOCTU. Buibl MyTaluii ¥ pUYMHBI UX BOZHUKHOBeHUA. KapuoTur uenosexa.

Hacnencreennsle 3a0051eBaHus YesloBeKa. | eHHbIE 1 XpOMOCOMHbBIE 00J1€3HU uenoBeka. bonesnu ¢

HacJIeICTBEHHOM MPeApacoyioKeHHOCThI0. 3HAUCHHE MEIUIIUHCKON T€eHETUKH B IPEJOTBPALICHUN

Y JICYCHUU TeHETHYECKHX 3a00JI€BaHNH YeIOBEeKa

IIpakTHYecKkne 3aHATHS 2

Pemrenue 3aa4 Ha onpeesieHre THIIA MyTalluH [IPH Mepeiade HaCclIeICTBEHHBIX MPU3HAKOB,

COCTaBJIEHHE FeHOTUIIMYECKUX CXEM CKpEIMBaHUs
KontpoabHnas padora | CtpoeHue u QyHKIUU OpraHu3Ma 2
No2
Pa3nea 3. Teopus 3BoJr0nMu 6 OK 02
Tema 3.1. OcHoOBHoOe coJep:kaHue 2 OK 04
HUcropus Teopernueckoe o0yueHue 2
3BOJIIOLIMOHHOTO [lepssie aBomonnonHble KoHUenuu (K.b. Jlamapk, XK.JI. broddon). IBomtonmonnas teopus Y.
Y4eHHUsl. HapBuHa. CuHTeTHYECKas TEOPHsI IBOJIIOLUHN U €€ OCHOBHBIE TIOJIOKEHHUS.
Muxkpo3Bosonus MuxposBosrorust. [Tomynsius kak sJeMeHTapHas eIUHHIIA YBOTIONHA. | eHeTHYeCKHe OCHOBBI

HBOJIIOLMH. DJeMeHTapHbIe (GakTOpbI 3BoNOLNU. EcTecTBeHHBIN 0TOOD - HAaNpaBIAIOMIMKA (HaKkTop

sBoOIMK. Buioob6pa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIMH
Tema 3.2. OcHoBHOE coep/kaHHe 2 OK 02
Maxkpo3Bosonus Teoperuyeckoe o0yueHue 2 OK 04

Bo3nukHoBeHME T
pasnnTne ZAKU3HHU HA
3emite

MaxkpoaBosmtorusi. @opMbl 1 OCHOBHBIE HanpaBieHust MakposBostouuu (A.H. Cesepnios). [lytu
JOCTIKEHHs Onosoruyeckoro nporpecca. Coxpanenue 6nopaznoobpasusi Ha 3emie.

I'unotes3sl TCOPHUU BOSHUKHOBCHUA KMU3HU HA 3emite. [losBnenne TICPBLIX KJICTOK U UX DBOJIIOLUSL.




IIpoxkapuotsl u 3ykapuoThl. [IpoucX0oKaeHNEe MHOTOKIIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX LJapCTB DYKApUOT

Tema 3.3. OCHOBHOE coJiep:KaHue 2 OK 02
IIpoucxoxnenne Teopernyeckoe o0yueHue 2 OK 04
YyeJI0BeKa - AHTpoImonorus - Hayka o uenoBeke. CUCTEMaTHYeCKOE M0JI0KEHHE YenoBeKa. CXOACTBO U OTINYHUS
aHTpoONoOreHe3 YesioBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOT€HE3a. DBOJIOLKS COBPEMEHHOTO YEJIOBEKa.

YenoBeueckue pachl M UX €AMHCTBO. BpeMs 1 myTH pacceneHus 4enoBeKa 10 IUIaHeTe.

ITprcnocoOaeHHOCTh YeI0BEKA K PA3HbIM YCIOBHSIM CPE/Ibl
Pa3nea 4. Dxojorus 18
Tema 4.1. OCHOBHOE cO/Iep:KaHue 2 OK 01
JKOJIOTHYECKHE Teopernyeckoe o0yueHue 2 OK 02
(bakTophI U cpeanbl Cpezpl 0OMTaHMSI OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAs, TOYBEHHAsI, BHYTPHOPraHU3MEHHASI. OK 07
KH3HH OU3NKO-XUMUYECKHE 0COOEHHOCTH cpel 0OMTaHus opraHu3MoB. [Ipucrnoco6iieHuss opraHu3MoB K

KU3HH B pa3HbIX cpenax. [lonstue sxonormueckoro ¢akropa. Kinaccudukamms 3K0I0rnaecKix

¢dakropos. [IpaBuno munumyma FO. JIubuxa. 3akon Tonepantnoctu B. llendopaa
Tema 4.2. OcHOBHOE coJiep:KaHue 4 OK 01
Honynsinus, Teopernueckoe o0yueHue 2 OK 02
coo0uiecTBa, DKOJOru4ecKasi XapaKTePUCTUKA BUJIA U MOMYJISIINI. DKOJIOTHYCCKas HUINA BUAA. DKOJIOTHICCKUE OK 07
IKOCHCTEMBbI XapakTepucTHku nomyisuuu. CoolmiecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. Cssizu

MEXy Opranu3Mamu B OuoreHosze. CTpyKTypHBIE KOMIIOHEHTHI 9KOCUCTEMBI: TPOAYIICHTHI,

KOHCYMEHTBI, peyleHTsl. KpyroBopoT BelecTB U OTOK S3HEPIHH B 3KocucTeMe. Tpopudeckue

YpOBHU

IIpakTnyeckune 3aHATHSA 2

Tpoduueckue nenu u cetu. OCHOBHbBIE MOKa3aTeNN 3KOcUCTeMbl. bBruomacca u mpoTyKiusi.

DKoslornyeckre NupaMuibl drces, Guomacchl ¥ 3Hepruu. [IpaBuiio mupaMuabl SHEPrUH.

Pemrenne npakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 3a/IaHUH O MEPEHOCY BEUIECTBA M SHEPTUH B

HKOCHUCTEMAX C COCTaBJIeHUE TPOYUUECKUX LTl U mupaMul OMoMacchl U SHEPTUU
Tema 4.3. buocdepa - OcHOBHOE coJep:KkaHue 2 OK 01
rja00aabHast Teopernueckoe odyueHue 2 OK 02
IKOJIOTHYECKAS buocdepa - sxuBas o6onouka 3emin. Pa3sutne npeacrasienuii o 6uocdepe B Tpynax B.U. OK 07
cucremMa Bepnaackoro. O6nactu 6uocdeps! 1 ee KOMIOHEHTHI. JKrBoe BeliecTBo Onocgepsl U ero

GyHKIMU.

3aKOHOMEPHOCTH CyIecTBoBaHUs Onochepsl. OcobeHHOCTH OMoCcdephl KaK TII00aTbHON

sKocucTeMbl. [luHaMuueckoe paBHOBecue B Onocgepe. KpyroBopoTsl BeliecTs u

OHOreoXMMHYEcKHe NUKIBL. [ 100anbHbIe SK0JOTHYecKre MPo0IeMbl COBPEMEHHOCTH
Tema 4.4. Bausinue OcHoBHOE coep/kaHue 4 OK 01




AHTPONMOTreHHbIX
(¢akTopoB Ha

onocdepy

TeopeTnueckoe odyueHune

AHTpoOTIOTeHHbIE BO3ICHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJI aHTPOIIOTEHHOTO BO3IEHCTBHUS.
AHTpONOreHHbIe BO3/ICHCTBHS Ha aTMocdepy. BozaelicTBust Ha ruapochepy. BozneiictBus Ha
muTtochepy. AHTpONOreHHbIe BO3JCHCTBIS Ha OMOoTHYEeCKUE coolmIecTBa. YTIIyOJIeHHO U3YdatoTCs
OTXOJIbI, CBSI3aHHBIE C OMPEICIICHHON PO eCcCHei/CennaaTbHOCTRIO

IIpakTnyeckue 3aHsATHS

HpaKTI/I‘-IGCKOC 3aHATUC ((OTXOI[BI IMPOU3BOACTBA»

*B Tom 4yncie npodeccuoHaILHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE TPAKTHYECKOr0 3aHATHS

[TpakTuyeckoe 3anstue «OTXObI MPOU3BOJACTBa». Ha ocHOBe denepaabHOro
KJIaCCH(PHUKAIMOHHOTO KaTaiora OTX0JI0B OMPEAENIAThH KJIACC OMACHOCTH OTXO/I0B; arperaTHoe
cocrosiHue U (hU3MIecKyio (hopMy OTXO0I0B, 00pa3yrOIMXCs Ha padoyeM MecTe / Ha dTanax
MIPOM3BOJICTBA, CBSI3aHHBIC C ONPECICHHON podeccueii/crneaibHOCThIO

OK 02
OK 04
OK 07

Tema 4.5. Biusinue
COIHAJILHO
KO0JIOrHYEeCKHX
(axTopoB Ha 310pOBbeE
YeJI0OBEKA

OcHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me

N

310poBbE U €ro cocTaBiiAromue. GakTopsl, IOJOKUTEIBHO U OTPULIATENIBHO BIMSIOIINAE HA
opranusm uesnoseka. [Ipo0Giema TeXHOreHHBIX BO3/IEHCTBUI Ha 3710POBbE YEIOBEKA
(3MeKTPOMArHUTHBIE OIS, OBITOBAsI XUMHSI, U30BITOYHBIC IIYMbI, PAJAUALKUS U T.I1.). Aantanus
OpraHu3Ma 4YesioBeKa K (pakTopaM OoKpyskaromien cpeasl. [IpuHmumer GopMupoBaHust
310poBbecOeperatoniero nopeaeHus. Ousnueckas akTUBHOCTD U 3710poBbe. buoxummuueckue
ACIICKThBI PAallMOHAJIBHOTO MU TAHW A

JlabopaTropHble 3aHATUSA

JlabopaTopHas paboTta Ha BEIOOD:

1. JJaboparopHas paboTa «YMCTBEHHAs pabOTOCTIOCOOHOCTbY

OBnazieHue METOIaMH OTIPEACIICHUsI TToKa3aTenell yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHHIE BBIBOJOB (TUCbMEHHO) C HCIOJIb30BAHNEM HAYUHBIX
MIOHSATUI, TEOPUN U 3aKOHOB

2. JJaboparopHas paboTa «BiusHue abnotudeckux (pakTopoB Ha YenoBeKa (HU3KHE U BBICOKHE
TEMIIePaTypPhI)»

M3yuenne MeXaHW3MOB aJaNTallui OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKUM TeMIIepaTypam U
00BSICHEHHE MOTYYEHHBIX PE3yJIbTaTOB U (POPMYITHPOBAHUE BHIBOAOB (TUCBMEHHO) C
MCIOJIb30BAHNEM HAyYHBIX MOHITUH, TEOPUI U 3aKOHOB

*B ToM 4ucie npogecCHOHAIBHO-OPHEHTHPOBAHHOE COJIePKAHHE IPAKTHYECKOI0 3aHATHS

B kauecTBe TpUTTEPOB CHUKAIOMINX PAOOTOCMIOCOOHOCTH UCTIONB30BaTh YCIOBUS OCYIIIECTBICHUS
poeCCHOHAIBHON NEATENHHOCTH: IIIYM, TEMIEpatypa, puznyueckast Harpy3ka u T.1.

OK 02
OK 04
OK 07

KonTpouabHas paGora
Ne3

TeopeTnyeckre aceKThl 3KOJIOTUH




IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIATHOIO MOLYJIsI)

Pa3znen 5. BuoJiorust B Jku3HH 8 OK 01
Tema 5.1. OcHoBHOe coepkaHue 4 OK 02
BHOTEeXHOJI0rHH B Teopernyeckoe o6y4uenue 2 OK 04
JKU3HU KaKI0T0 buotexHonorus kak Hayka U mpou3BoACcTBO. OCHOBHBIE HAPABJICHUS! COBPEMEHHON 2

O6uoTexHoaoruu. Meroipl 6M0TEXHOIOrHUU. OOBEKTH OMOTEXHOJIOTUU. DTHKA OMOTEXHOJIOIMUECKUX

Y TEHETHYECKHX dKCIepruMeHTOB. [IpaBuia norcka u ananusza OMOIKOIOTHUECKOM HH(pOpMALIUU U3

pa3IMYHbIX UCTOYHUKOB (Hay4yHas U ydeOHO "HayuHas JUTepaTypa, CpeiCTBa MacCOBOM

uHbopmanuu, cetb IHTEpHET U qpyrue)

IlpakTHYecKkHne 3aHATHS 2

Kelicpl Ha aHan3 HHGOPMALIMU O HAYYHBIX JOCTHKEHHUAX B 00JACTH F€HETHYECKUX TEXHOJIOI UM, 2

KJICTOYHOM WHXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHA. 3alnTa Keiica: mpeCcTaBIeHNuEe pe3ylIbTaTOB

peleHyst KecoB (BBICTYIICHHE C pe3eHTalueil)

*B ToM uHciie npodeccHOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe MPAKTHYECKOr0 3aHATUS 2

Tema 5.1 o0Os3arenbHa 17151 U3Y4YEHUs CTyIEHTaMM BceX Ipodeccuil/cnenuaibHOCTen
Tema 5.2.1. buotexHonoruu B NpoOMbIIIEHHOCTH 4 OK 01
Tema 5.2.1. OcHOBHOE cO/Iep:KaHue 4 OK 02
Buorexnosoruu B IIpakTHyecKkHe 3aHATHSA 4 OK 04
NPOMBIILIEHHOCTH Pa3Butue npoMpllluIeHHON OMOTEXHOIOTUI U €€ IPUMEHEHHUE B XKHU3HH YeJIOBEeKa, IOUCK U aHAJIN3 2

nHGOpMAINY U3 Pa3IMYHBIX HCTOYHUKOB (HayyHas U yueOHO-HaydHas TUTepaTypa, CpeICcTBa

MaccoBoi nHpopmanuu, cetb IHTEpHET U qpyrue)

Keiicbl Ha aHanu3 HHPOPMAIMHN O Pa3BUTHH NPOMBIIIIEHHOW OMOTEXHOJIOTHH (IT0 rpynnam)

3ammra keiica: [IpeacraBienne pe3yapTaToOB pelIeHUs] KeHCOB (BBICTYIUICHUE C MPE3EHTAIMEeH ) 2
Tema 5.2.2. ConuanbHO-2TUYECKHE aCTIEKThl OMOTEXHOIOTHIA 4 OK 01
Tema 5.2.2. OcHoBHoOe coJep:kaHue 4 OK 02
ConuanbHo-3THYeckue | [IpakTHyeckue 3aHATHS 4 OK 04
aCMEKThI DTUYECKHE aCTIEKThI PA3BUTHS OMOTEXHOJIOTHIA ¥ MPIMEHEHHUE WX B KU3HH YEJIOBEKA, TIOUCK U 2
OMOTEeXHOJI0THil aHaIu3 MHQGOPMAIUK U3 PA3JIMYHBIX UICTOUHUKOB (Hay4yHas U yueOHO-Hay4YHas JUTeparypa,

CpeacTBa MaccoBoil MHpopMaluu, cetb MIHTepHeT u npyrue)

Kelicel Ha aHanu3 nHGopManKu 00 3TUYECKUX aCHEKTaX pPa3BUTUsI OMOTEXHOJIOTUH (10 rpymIam)

3ammra keiica: [IpeacraBienne pe3yapTaToOB PelIeHHs KEHCOB (BBICTYIUICHUE C TIPE3EHTAIMEH ) 2
Tewma 5.2.3. BHOTEXHOJIOIMN ¥ TEXHUYECKHE CUCTEMBI 4 OK 01
Tema 5.2.3. OcHoBHOE coep/kaHHe 4 OK 02
BuorexnoJsiorun u IIpakTHyeckne 3aHATHSA 4 OK 04
TeXHHYeCKHe CHCTeMbI | PazBuTie OMOTEXHOJOTHH ¢ MPUMEHEHNEM TEXHUYECKUX CUCTEM (OMOMHKEHepHs, 2

6uonH(popMaTrka, OMOHUKA) M UX NPUMEHEHUE B )KU3HM YeJIOBEKAa, MOMCK M aHaIn3 HHPOpMaIuu




U3 PA3IMYHBIX HICTOUHUKOB (Hay4Hasi M yueOHO-Hay4Has JIUTEpaTypa, CPeCTBa MaCCOBOM
nHopmanuu, cetb UuTEepHET M npyrue) Keiicel Ha aHanu3 nHGOpMAIUK O pa3BUTHH
OMOTEXHOJIOTUH C IPUMEHEHHEM TeXHUYECKUX CUCTEM (T10 TpyIIam)

3amua Kkeiica: [IpencraBienue pe3yabTaToB penieHus: KeHcoB (BBICTYIUICHHE C IPEe3eHTalue) 2
IIpoMe:xxyTouHasi aTTecTalus MO JUCHUIJIMHE (3a4eT) 4
Bcero: 72




3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JTUCHUIINHbBI

3.1. I[.]'Iﬂ peaimzanuu nporpaMmmbl JUCHUIIVIMHBI JTOJIKHBI ObITh NpeayCMOTPECHDbI
cJIeaAyinue CrnieuaJabHbIC IIOMCIICHUA

Kabuner «buosnoruny», ocHalleHHbI 00OpydoBaHMEM: MeOelb, JOCKa, MeN, HarjsaHble
nocobus (KOMIUIEKThl y4eOHBIX TaOMNuIl, IUIAKATOB), TEXHUYECKUMU CPEICTBAMH OOy4YEHHUS:
KOMITBIOTEP C YCTPOMCTBaMH BOCHPOMU3BENCHHS 3BYKa, IMPHUHTEP, MYJIbTUMEIUA-TIPOEKTOP C
9KpAHOM, YKa3Ka-TIpe3eHTep IS IPe3eHTaIUH.

JlaGoparopusi, ocHallleHHass OOOpYJOBaHUEM ISl MPOBENCHUS 3aHATHI: MUKPOCKOIbI,
CEKYHJIOMEp, TOHOMETD, JlabopaTopHas mocyna (IpoOHPKH, MOJCTABKU IS TPOOUPOK, MUHIIETHI,
MECOK, CTYNKU C TECTUKaMH, IpPEIMETHbIE MU IIOKPOBHBIE CTEKJA, CTEKJISHHBIC MaJOYKH,
npernapoBajibHbIe MBI, (QUiIbTpoBajbHAs Oymara (candeTku), CTakaHbl) THUIEPTOHUYECKHMA
pacTBop xJiopuaa Hatpusi, 3%-HbI pacTBOp MEPOKCHIIA BOAOPONA, PACTBOP ioda B HOIUCTOM
KaJIMY, TJIMIEPHUH, KIyOHH KapTOo(eis, JUCT 3JI0/eH KaHAJACKOW, IO pSIOWHBI OOBIKHOBEHHOM
(psIOMHBI UIIKM TOMATA), JIK PEmyaThlii, pa3BeJICHHbIC B BOJE APOIKHU);

3.2 UnpopmanuoHHoe odecriedeHne 00y4eHust

1. lns peanuzanuu mporpammbl 0MOIuoTeyHblid (oHA 00pa3oBaTEeNbHON OpraHu3aluu
UMEeT TIICYaTHBIC W/WIM DIICKTPOHHBIE OO0Opa3oBaTeibHbIE W HWH(POPMAIMOHHBIC PECYPCHI,
PEKOMEHIOBAaHHBIE ISl MCIIOJIb30BaHUSA B 00pa30BaTEILHOM IIpPOLIECCEe, HE CTaplle IMATU JIET C
MOMEHTA U3JIaHUS.

2. PexoMenayemble T€4aTHbIE W3aHUS IO peanu3anuu o001eo0pa3zoBaTenbHOMI
JTUCIUTITMHBI PEJICTABIEHBI B METOJIMYECKUX PEKOMEHAIMAX 110 OpTaHU3aIluu O0yUCHHS.

3.3 YueOHo-MeToaAnYECKOe o0ecredyeHe TUCHNILIUHDBI

OcHoBHas1 IMTEpaTypa
1. buonorusa: 10-i kiacc: 6a3oBblii ypoBeHb : yueOHuMk / B. B. Ilaceunuk, A. A.

Kamenckuii, A. M. Py6uioB [u ap.] ; mon penakuuein B. B. [Taceunuka. — 5-e¢ usnm., crep. —
Mocksa : IIpocsemenme, 2023. — 223 c¢. — ISBN 978-5-09-103624-4. — Tekcr :
AJIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/334994 (nata oOpamenus: 28.08.2023). — Pexum poctyma: ans
aBTOPH3. MOJIb30BATENEH.

2. buonorus: 11-it kmacc: 6a3oBblii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6nos [u ap.] ; mon penakiueit B. B. Ilaceunuka. — 5-e uzn., crep. —
MockBa : Ilpocemenme, 2023. — 272 c¢. — ISBN 978-5-09-103625-1. — Tekcr :
AJIEKTPOHHBIH // Jlanb : ANEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/334997 (mara oOpamenus: 28.08.2023). — Pexum goctyna: s
aBTOPH3. NOJIb30BATEIICH.

3. INonomapéra, M. H. buomorms. 10 xmacc: 6a3oBeii ypoBeHb : yueOHmk / M. H.
[Tonomapéga, O. A. Kopuuinosa, T. E. Jlomununa ; nox penakuueit M. H. Ilonomapépoit. — 10-
e u3d., crep. — Mocksa : Ilpocsemenue, 2022. — 224 c¢. — ISBN 978-5-09-088227-9. —
Texkcr: onexTpoHHsbld / Jlanb :  2nekTpoHHO-OMOIMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/334442 (mata oOpamenus: 28.08.2023). — Pexum poctyma: ans
aBTOpU3. MOJIb30BATEIICH.



4. Tlonomapésra, M. H. buomorms: 11 kmacc: 6a3oBblii ypoBeHb : yueOHuk / WM. H.
[Tonomapéga, O. A. Kopaunosa, T. E. Jlomununa ; nox penakiuein M. H. Ilonomapépoii. — 10-
e u3m., crep. — Mocksa : Ilpocsemenune, 2022. — 256 c¢. — ISBN 978-5-09-088228-6. —
Tekct : onexTpoHHslii / Jlamb @  2JIEKTpOHHO-OMOnmMoOTewHas cuctema. —  URL:
https://e.lanbook.com/book/334445 (mata oOpamenus: 28.08.2023). — Pexum pocryma: ais
ABTOPH3. MOJIb30BATEIICH.

5. buonorus. 10 knacc : 6a3oBbiid ypoBeHb : yueOnuk / J[. K. bemstes, I'. M. b, JI.
H. Ky3nenosa [u ap.]. — 9-¢ uza., crep. — Mockaa : [Ipocsemenue, 2022. — 223 c¢. — ISBN
978-5-09-087483-0. — Tekcr : anekTpoHHbIN // JIaHb : JIIEKTPOHHO-OMOIMOTEYHAs] cUCTeMa. —
URL: https://e.lanbook.com/book/334583 (mara oOpamenus: 28.08.2023). — Pexxum moctyma:
JUIsL aBTOPH3. T0JIb30BaTEIICH.

6. buonorus. 11 kmacc : 6a3zoBbiif ypoBens : yuebnuk / JI. K. benses, I1. M. Bopoaun, I'.
M. JIpmvmun [u gp.]. — 9-e mu3n., crep. — Mocksa : [Ipocsemenune, 2022. — 223 ¢. — ISBN
978-5-09-088206-4. — Tekcrt : anekTpoHHbIN // JIaHb : JIEKTPOHHO-OMOIMOTEYHAs] cUCTeMa. —
URL: https://e.lanbook.com/book/334586 (mara obpamenus: 28.08.2023). — Pexxum poctyma:
JUTSL aBTOPH3. MOJIb30BATEIICH.

7. 3axapos, B.b. buonorus: yueOnuk g 10—11 xmaccoB : 6a30Bblii ypoBeHb / B.b.
3axapoB. - Mocksa : Pycckoe cmoBo, 2021. - 352 c¢. - ISBN 978-5-533-01425-0. - URL:
https://ibooks.ru/bookshelf/374940/reading (mara obpamenus: 19.01.2023). - Pexxum pocryma:
I10 MOJIIUCKE. - TeKCT: 2JIEKTPOHHBIMN.

8. Buosorust : yueOHUK M MPAKTUKYM JUIsi CPEAHEro mpodecCHoHaIbHOro oO0pa3zoBaHus /
B. H. fpeirun [u np.] ; mon penakumedr B. H. fpeiruna. — 2-e u3n. — Mocksa : FOpaiir,
2022. — 378 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr :
anekTpouHbii . — URL: https://urait.ru/bcode/489661 (mara obpamenus: 06.07.2022). —
PexxuMm poctyna: mo nojamucke.

9. EcrecTBo3HaHWe : y4eOHHK sl cpeaHero mnpodeccHoHambHOro 00pasoBaHust /
B. H. JlaBpunenko [u ap.] ; noxn penakuueit B. H. JlaBpunenko. — 5-e u3zg., nepepad. u gom. —
Mocksa : HOpaiit, 2021. — 462 ¢. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
05090-5. — Texct : anmextponHbiii. — URL: https://urait.ru/bcode/483424 (nara oOparieHus:
06.07.2022).- Pexxum gocTyma: Mo MOAMUCKE .

JlonoIHUTeIbHAS JTUTEpaTypa
1. FOnakoBa, O. U. buonorus: Belaaronyecs y4deHsle : yyeOHOe MOcoOue Ui CpeHero

npodeccuonansHoro oopazosanus / O. U. FOnakoBa. — 2-e u3a. — Mocksa : FOpaiit, 2022. —
264 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-11033-3. — Teker
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/494746 (nara obpamenus: 06.07.2022).— Pexxum mocTyIma: 1Mo moAmucKe.

2. Epemuenko, O. 3. Bbuomorus: yuenue o owochepe : yueOHOE MOCOOUE JUIS CPETHETO
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-¢ u3j., nmepepad. u jon. — Mocksa :
FOpaiit, 2022. — 236 c. — (IIpodeccnonansuoe obpazoranue). — ISBN 978-5-534-10183-6.
— Texcrt : anekrponnsiil. — URL: https://urait.ru/bcode/494193 (nara obpamenus: 06.07.2022).
— Pexxum gocrtyma: 1mo mojamucke.

3. O6yxos, /I.K. buonorus: kieTku W TKaHH : y4yeOHOE MOCOOME Ui CpPEeTHETO
npodeccuonansHoro odpazosanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-¢ uzf., nepepad. u
non. — Mocksa : FOpaiit, 2022. — 358 c. — (Ilpodeccuonansnoe odpazoBanue). — ISBN 978-



5-534-07499-4. — Tekct : anektponHsli. — URL: https://urait.ru/bcode/494034 (mata
obparmienusi: 06.07.2022).— PexxuMm goctyna: 1o moJrnucke.

4. HaxaeBa, B. . buomnorus: reneruka. [Ipaktudeckuii Kypc : ydeOHOe mocoOue st
cpenHero npodeccuoHanbHOro oOpazoBanus / B. 1. HaxaeBa. — 2-e u3j., mepepab. u Jom. —
Mocksa : HOpaiit, 2022. — 276 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
07034-7. — Texkct : snexktponnbiii. — URL: https://urait.ru/bcode/493858 (mara oOparieHus:
06.07.2022). — PexuM J0CTyIIA: IO MOAMUCKE

5. KoskeBHWKOB, H.M. KoHuUenuuv COBPEMEHHOro ecTecTBo3HaHusA: ydeOHOoe Tocodue
/H.M.KoxepuankoB. — Cankrt-IletepOypr: Jlans, 2021. — 384 c. — ISBN 978-5-8114-0979-2.-
URL: https://e.lanbook.com/book/168902 (mata obpamenus: 06.07.2022).— Pexum moctyma: mo
MOJIITHCKE

YueOHO-MeToANYECKAs JIUTEPATypa
1. BacunseBa, E.B. buonorus: meronndeckoe nocodue mno nmpoBeACHUIO NPaKTHIECKUX
3ansatuii / E.B.BacunseBa. — Kypran: KMOKT YpI'VIIC, 2020. — 26 c.-Tekct: 351eKTpOHHBIH.

CnpaBoyHble H3IaHUSA
1. bpem, A. )Ku3Hb KUBOTHBIX: ClIpaBOYHUK. — MockBa: Jkcmo, 2002.-960c., ui.

2. DHIMKIIONEIUs OKpYKaromero Mupa: Bokpyr cBera.-Mocksa, 1998.-288c., ui.

3. Atnac Becenennoit st nereii.-Mocksa: Punep3 Jlanmxect,2001.-129c¢.

4, PacteHus: HarjasaaHbIN cioBapb. Cepus HarSIAHBIX cioBapei. Ilep. ¢ anrin. —Mocksa:
CJIOBO,1991.- 64c.

5. DHIuKIONEMYECKUd cioBaph IoHOro 3emieaenbina/ A.Jl. Jkxaxanrmpos, B.II
Ky3pmumieB.-Mocksa: [lenaroruka, 1983.-368c.,ui.

6. DHnmkIonenuss akBapuyM: PbBIOBI, pacTeHus, 00OpyJOBaHHE akBapuyma.-MocCKBa:
ACT, Actpens, 2002.-288c.: ui.

Ilepuoauueckue u3aHus
1. Buonorug B mKose

2. Dxouorus 1 npomMeinuieHHOCTh Poccnn (MHDPA-M)


http://e.lanbook.com/view/book/71787/page3
https://e.lanbook.com/book/168902

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJbHOM JUCIATLIUHBI

KouTpoinb u oleHka pe3ylbTaTOB OCBOCHHS  00II€00pa30BaTENbHON  THUCHUIUIMHBI
pPacKpbIBAIOTCA uYepe3 IUCHUIUIMHAPHBIE PEe3yNIbTaThl, HANpaBICHHbIE HA (OPMUPOBAHUE OOILUX U
npodeccuoHaNbHBIX KOMIIETEHIIUN MO pa3jiesiaM U TeMaM CoJIep KaHus yueOHOro Marepuara.

KoHTpoub 1 onieHKa pe3ynbTaToB OCBOSHHS 00111e00pa30BaTeIbHOM JUCIIUIIIIINHEI Tabmmma 4

Oomas/npodeccuo | Pazgen/Tema Tun oleHOYHBIX MEepONPUATHIH

HAJIbHAA

KOMIIeTeHI S
Pa3nen 1. Kinerka - cTpykTypHO- KonTtponbHas padora «MomekyIsapHbIi YPOBEHb
(pyHKIHOHAJIbHAS eTHHUIA }KUBOT'0 OpraHu3aly >KUBOTOY»

OK 02 buonorus kak Hayka. OO0rias 3arnoHeHNe TaOIHIIbI ¢ OIIMCAHUEM METO/I0B
XapaKTePUCTHUKA KUZHU MHUKPOCKOITUPOBAHUS C UX JOCTOMHCTBAMH U

HeoCcTaTKaMH. 3aroHeHe Tabnuisl «Brian
YYEHBIX B Pa3BUTHE OMOIOTHI

3amoHeHne CpaBHUTEIbHOW TaOIUIBI CXO/ICTBA U
pas3NIu4Mi )KUBOTO U HE JKUBOT'O

OK 01 CTpyKTypHO-(DyHKIIMOHATILHAS OneHuBaeMasi IUCKYCCHS 110 BOTIPOCAM JICKITUU
OK 02 OpraHu3anus KJIeToK Pa3paboTka MEHTaILHON KapThl 1O KJIACCH(DUKAIIIH
OK 04 KJIETOK U UX CTPOCHHUIO Ha MIPO- U

OYKApUOTHYCCKHUX U 110 HapCTBaM B MUHU I'pyIax
BrimonHenue u 3ammra 1a60paTopHBIX

«CTpoeHne KIeTKU (pacTeHus, )KUBOTHBIE, TPUOBI)
Y KJICTOYHbIE BKIIOYEHUS (Kpaxmal, KapOTHHOH/IBI,
XJIOPOIIIIACTBI, XPOMOILIACTHI)»

[pakTryeckoe 3ansTue. [IpeacTaBieHne yCTHBIX
COOOIIEHNUH ¢ TIpe3eHTaIHei, TOATOTOBICHHBIX MO
MEPECUHIO HCTOYHUKOB, PEKOMCH/IOBAHHBIX

MpenoaaBareaeM
OK 01 CrpyKTypHO-()yHKIIMOHAJIbHbIE ®ponTaneHBIN onpoc PazpaboTka rioccapus
OK 02 (hakTOphI HACIEICTBEHHOCTH Pewrenue 3amay Ha onpeneiaeHue

MIOCJIEIOBATEIFHOCTH HYKJICOTHUIOB, AMIUHOKHCIIOT
B HOPME U B CITy4ae U3MECHECHHUS
nocienoBaTenbHoCcTU HykineotuaoB JHK

OK 02 OOMeH BelecTB U MpeBpalleHue DpOHTATBHBIN ONPOC
SHEPIHH B KJIIETKE 3anoHeHne CpaBHUTENbHONW TaOIUIIBI
XapaKTePUCTUK THIIOB OOMEHa BEILIECTB
OK 02 JKn3HEHHBIH HUKI KJIETKH. MUTO3. Ob6cy>xaenue 1o Bonpocam Jekun PazpadoTka
OK 04 Meiio3 JICHTHI BPEMEHH JKU3HEHHOTO ITUKJIa
Paznen 2. Ctpoenue u pyHKIMHU KonrponbHas padota "Crpoenue u QyHKIMN
OpraHu3Ma oprau3ma”
OK 02 CrpoeHue oprannsma OnennBaemas auckyccust PazpaboTka MEHTaIbHOM
OK 04 KapThbl TKAHEH, OPraHOB U CUCTEM OPTraHOB

Oprau3MoB (pacTeHwsl, )KUBOTHBIE, YETOBEK) C
KpaTKOH XapaKkTepUCTUKON MX HYHKIHUH

OK 02 ®opMBbI Pa3MHOKEHHS OPTraHU3MOB OpoHTaIBEHBIN ONpoc 3aroIHEHNE TaOIHILIBI C
KpaTKOH XapakTepUCTUKOW U puMepaMu Gopm
Pa3MHOKEHHUS] OPraHU3MOB

OK 02 OHTOreHe3 pacTeHUH, )KUBOTHBIX U Pa3paboTka JIeHTbI BpEMEHH C XapaKTEPUCTUKON
OK 04 YeJI0BeKa ATAIlOB OHTOTEHE3a OTACIBHON TPYIIION KUBOTHBIX
U 4eJIOBEKa 10 MUKPOTpYyIIIaM

CocTaBiieHne )KU3HEHHBIX [IUKJIOB PACTEHUH IO
oTzienaM (MOXOBH/IHBIE, XBOILIEBUIHBIE,




ManOPOTHUKOBUIHBIC, TOJIOCEMEHHBIE,
MTOKPHITOCEMEHHEIC)

OK 02 3aKOHOMEPHOCTH HACIICIOBAHMS Pa3paboTtka rimoccapust @poHTambHEIH orpoc Tect
OK 04 10 BOIIpocaM JiEKIMM PemeHne 3aga4 Ha
OIpeiesIeHNE BEPOSITHOCTH BO3ZHUKHOBEHUS
HACJICAICTBEHHBIX IPU3HAKOB IIPH MOHO- , [TH-,
MOJUTHOPUIHOM H aHATTM3UPYIOLIEM
CKPELIMBAHUH, COCTABICHHE TEHOTUITHYECKUX CXEM
CKpELIMBAHUS
OK 01 CreruteHHOE HaclleqoBaHUe MpU3HAKoB | Tect
OK 02 PaspaboTtka rinoccapus Pernienue 3a1a4u Ha
OIpeiesIeHNE BEPOSITHOCTH BO3ZHUKHOBEHUS
HACJICACTBEHHBIX PU3HAKOB MIPH CLETNICHHOM
HaCJIeIOBaHUH, COCTaBJICHHE TEHOTUITMYECKUX
CXEM CKpeIINBaHHS
OK 01 3aKOHOMEPHOCTH U3MEHYUBOCTH Pewrenue 3ama4 Ha onpeneiaeHUe TUIIA MyTaluu
OK 02 MIpU Nepefadye HACAEICTBEHHBIX
MPU3HAKOB,COCTABICHNE TEHOTUITHYECKIX CXEM
CKpELIMBaHUS
Pasnen 3. Teopus 3Bo10HNH KonrtponbsHas padora "TeopeTnueckue acieKThI
9BOJIIOLIMH JKU3HU Ha 3emue"
OK 02 Hcropust 3BOMIOLUOHHOTO YUCHMUS. OponTankHbIi onpoc PazpaboTka rioccapus
OK 04 Mukpo3BoIronus TepMHHOB Pa3zpaboTka IEHTHI BpeMEHU Pa3BUTHUS
9BOJIIOLIMOHHOTO YYEHHUS
OK 02 MakposBodtonusi. BosHUKHOBEHUE U OrneHuBaeMasi TUCKYCCHSI: UCTIOTb30BaHUE
OK 04 pa3BUTHE KU3HU Ha 3emiie apryMeHTOB, OMOJIOTUYECKOH TEPMUHOJIOTHH U
CHUMBOJIMKHU AJIS1 TOKA3aTeIbCTBA POACTBA
OpPraHU3MOB Pa3HBIX CUCTEMAaTHYECKHUX TPYIII
Pa3paboTka JIeHTbl BpeMEeHU BOZHUKHOBEHHUSI U
pa3BUTHS )KU3HU Ha 3eMiie
OK 02 IIpoucxoxaenue yenoBeka ®ponTanpHBIN onpoc PazpaboTka IEHTH BpeMeHU
OK 04 AHTPOTIOTeHE3 MIPOUCXOXKICHUS YeIOBEKa
Pa3nea 4. xoJiorust
OK 01 Okonornveckue GakTopsl U CpesIbl TecT 10 3KOJIOTHYECKUM (PakTopaM U cpeam
OK 02 JKA3HU SKU3HU OPTaHU3MOB
OK 07
OK 01 [Momynsiimst, coobecTsa, 3kocucteMbl | CocTaBlieHHE CXeM KPyroBOpOTa BEILECTB,
OK 02 HCIIOJIB3Yys MaTepHabl JIEKIIMH Perenne
OK 07 MPAKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUH
M0 TIEPEHOCY BEIECTBA ¥ SHEPTHU B SKOCHCTEMAX C
cocTaBlieHHe TPOPHUUIECKHX LIeNel U MUpaMul
0MOMacChl ¥ SHEPTUHU
OK 01 Buocdepa - rmodanpHas sxonoruueckas | OueHuBaemast fuckyccus Tect
OK 02 cucremMa
OK 07
OK 01 Bnusinue antponoreHHsix ¢aktopoB Ha | Tect
OK 02 ounochepy [Mpaktudeckas padbora "OTX0/bI TPOU3BOACTBA"
OK 04
OK 07
OK 02 Bnusiaue conuaabHO-3KOIOTHYECKIX OnennBaemas AucKyccusi Beimonnenue
OK 04 (haKTOpOB Ha 3/I0POBhE YCIIOBEKA J1a00paToOpHOM PabOTHI Ha BHIOOD:
OK 07 "YMcTBeHHas paboTocnocoOHocTh", ""BinsHue
abuoTrveckux (HakTOpPOB HA YeTOBEKa(HU3KHE U
BBICOKHE TEMIIEPATYPHI)"
Pasnes S. buoJiorusi B :KU3HU
OK 01 BroTexHOIOTHY B )KU3HHA KaXKIOTO 3ammra Keica: mpecTaBICHIE PE3yIbTaTOB




OK 02

peleHns KeHCcoB (BBICTYIJICHUE C IPE3CHTALIUeH )

OK 04 BHOTEXHOIOTHH B )KU3HU KaXKIAOTO
BremonHenue ketica Ha aHaJM3 HHGOPMAITUH O
HAYYHBIX TOCTHXKCHUSIX B 00JIACTH T'€HETHUCCKUX
TEXHOJIOTHUM, KJIETOUHOM WHXKEHEPUH, TTHUILIEBBIX
OMOTEeXHOJIOTHH (I10 TPyIIaMm), IpeACcTaBIeHIe
pe3yIbTATOB PEHICHUS KEHCOB

OK 01 [TpompblieHHas: OMOTEXHOMIOTUS BrimonHenue kelica Ha aHAIN3

OK 02 uHGOPMAIIUH O PA3BUTHH

OK 04 MPOMBIIIIJICHHOW OMOTEXHONOTHA (TI0 TPYTIIam),
NpeJCTaBICHUE PE3YNbTATOB PEIICHHsI KEeHCOB

OK 01 ConanbHO-3THYECKNE aCTIEKTHI Brmonnenwne kefica Ha aHAIN3

OK 02 OHOTEXHOJIOT Ui uHGOpPMAIUH 00 STUYECKUX aCIlIEKTax

OK 04 pa3BUTHsL OMOTEXHOJOTHA (TI0 TpyMIIam),
NpeCTaBICHUE PE3YIBTATOB PElICHHsI KeHCOB

OK 01 buoTtexHOMOTNYM M TEXHUYECKUE BrmonHenwne kefica Ha aHAIN3

OK 02 CHUCTEMBI WH(GOPMAITUH O PA3BUTHUS

OK 04 OMOTEXHOJIOTHI C TPUMEHEHNEM TEXHUIECKUX

cucreM (TI0 rpymmam), mpeJCcTaBICHUE PE3yIbTaTOB
penieHus: KeHcoB
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