MunHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
bparckuit ieraroru4eckuii KOJIIe K
benepalibHOrO TOCyAapCTBEHHOTO OIO/IKETHOTO 00pa30BATENBLHOTO YUPEKACHUS
BBICIIETO 00pa30BaHuUs
«bpaTckuil TOCy1apCTBEHHBI YHUBEPCUTET

YTBEPXJIAIO
[Ipeacemnarens HAyIHO-METOIUYECKOTO COBETA
A.B. Jonrux

[LOKYMEHT MOLMUCAH
SNEKTPOHHOW MOANUCHIO «_» 2023 r.

CepTudukat: 025493C4E0B34808564BE6735EBB2702
Bnapeneu: CutoB Unbsi Cepreesuy
[OevictButeneH: ¢ 16.01.2023 go 10.04.2024

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIHUILIVHBI

BNOJIOTUA

AJISl CTIeMAJIBHOCTEH cpeiHero npogecCHOHAJIBHOI0 00Pa30BaHus
09.02.07 HNudopManmoHHbIE CHCTEMbI H IPOrPAMMHPOBAHHE
«O01meodpasoBaTeJIbHbIA IUKJI»

2023 r.



PaGouast mporpamMmma y4eOHON TUCITUTIINHBI «bronorusy pazpaborana Ha OCHOBE:

— Pexomenpanuii mo peanusanuu CpegHEro ooiero oOpa3oBaHUs B TMpefesiax OCBOCHHUSA
o0pa3oBaTeNbHOW  MpOrpaMMbl  cpenHero  mpodeccuoHanbHoro  obpasoBanus  (Ilucemo
Munnpocgetienust Poccun ot 01.03.2023 N 05-592);

— @ezepanbHOIO0 TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTAaHAApTa CpPEJHEro OOLIEero
oOpazoBanus (yTBEepKIcH mprkazoM MunoOpHayku Poccuu ot 17 mast 2012 1. Ne413);

— IpUMEpPHOI pabouell mporpaMMbl 0011€00pa30BaTENbHON IUCHUIUIMHBL «buosorus» st
npodecCHOHANTLHBIX 00pa30BaTeNbHBIX OpraHusanui, pekomenaosannoit ®I'bOY NAI1O UuctutyT

pa3BuTHs npodeccruonanpHoro oopazopanus, 2022r.

Opranuzanus-pazpadoruuk: BIIK ®T'BOY BO «bpl'Y»

PazpaboTumk:

AreeBa Enena TumodeeBHa, npenoiaBarenb.

Pabouass mporpamma peKOMEHJOBaHA JUCHUILIMHAPHO - ITMKJIOBOH KOMHCCHEH
JTUCIUILTAH TYMAHUTAPHOU U €CTECTBEHHOHAYYHOW MTOITOTOBKH.

oT 26 mast 2023r., npoTokos Ne3

PaGouas nmporpamma o00peHa Hay4HO-METOANYECKUM COBETOM

ot 16 utons 2023r., mpotokos Ne3



COJIEP’)KAHHUE
. IACIIOPT PABOYEHN IIPOI'PAMMbBbI YUEBHOM
JTUCHHUTILIUHBI

. CTPYKTYPA W COJEPKAHUE YYEBHOW
JTUCHUTIIMHBI

. YCJOBUS PEAJIM3ALIUU YYEBHOM
JTUCHUTIIMHBI

. KOHTPOJIb n OLIEHKA PE3YJbBTATOB
OCBOEHUA YYEBHOU JTUCIIUIIJIMHBI

CTp.

16



1. MACIIOPT PABOYEM [TPOI'PAMMBI YUEBHOM JAUCHUITINHBI
Bbuogorus

1.1 O6nacTy npuMeHennsi padoyeii NporpaMmsbl

PabGouas  mporpamma  y4eOHOM  JUCUMIUIMHBI  SIBJISIETCS ~ YacTbl0 ~ OCHOBHOMU
npodeccuoHanbHOM 00pa3zoBaTeNibHON mporpamMmbl B cooTBeTcTBHE ¢ PI'OC mo crnenuaibHOCTH
cpennero npodeccuonanbHoro obpazoBanus (manee CIIO) 44.02.01 HomkonbHOoe 0Opa3oBaHHE,
BXOJISIIEH B YKPYIHEHHYIO rpymiry creruansHocteit 44.02.01 [JomkonsHoe 00pazoBaHue.

PaGouas mporpamma yueOHOM AUCHMILTUHBI «OMOJIOTHS» IMpEIHAa3HAuUeHa JJISl U3y4YCHHS B
YUPEKACHUAX MPO(HEeCcCHOHATFHOTO0 00pa30BaHUs, peau3yIIUX 00pa30BaTENbHYIO MPOrpaMMy
cpenHero (MoJHOTO) 00ImIero oO0pa3oBaHUs, MPU TMOATOTOBKE KBATM(DHUIIMPOBAHHBIX PabOYMX H
CHELHAITNCTOB CPETHETO 3BEHA.

1.2. MecTto y4eOHOl IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH Npo()ecCHOHAILHOM
o0pa3oBaTeIbHOI NPOrpaMMBbl: TUCIMIIIIMHA BXOAUT B 00111€00pa30BaTENbHbIA IIHKIL.

1.3. Hesn u 3axa4yn y4eOHOH AMCUMILVIMHBI - TPeOOBaHUSl K pe3yJbTATaM OCBOCHUS
Y4eOHO# JMCIUIIIHHBI:

CogepxaHue mporpaMMmbl 00IIe00pa30BaTeIbHON IUCHUIUIMHBL «BbHOJIOTHSY HANpaBIeHO
Ha JIOCTM)KCHHUE CIENYIOMUX Lend: (OpMUPOBAHHE y CTYACHTOB IPEICTABICHHUS O CTPYKTYpPHO-
(GyHKIIMOHAIBHONW OpraHU3aIMK JKUBBIX CUCTEM Pa3HOTO paHTa KaK OCHOBBI MPUHATHS PELICHUI B
OTHONIICHUH 00BEKTOB )KHUBOW IPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3apaum:

1. ®opmupoBaTh NMOHMMAaHWE CTPOCHHUS, MHOTO00pa3Wst M OCOOCHHOCTEH >XUBBIX CHCTEM
pPa3HOTO YpOBHS OpraHMU3alMH, 3aKOHOMEPHOCTEW MPOTEKaHUS OWOJIOTMYECKUX IPOLIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJIOCTHOW HAaydyHOM KApTUHBI MHpPA, B3aUMOCBA3U H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2. Pa3BuBaTh yMEHHS ONpPEICISTH KUBBIC OOBEKTHI B MPHUPOJC; IMPOBOIUTH HAOTIOJACHUS 3a
HKOCHUCTEMAaMHU JJIS BBISIBIICHUSI €CTECTBEHHBIX U aHTPOIOTCHHBIX W3MEHEHUMN, UHTEPIPETUPOBATH
pe3yabTaThl HAOTIOICHUH;

3. CdopMupoBaTh HaBBIKA MPOBEIEHUS MPOCTEHININX OMOIOTHYECKHX AKCHEPUMEHTATbHBIX
UCCIIEIOBaHUM ¢ COOMI0ACHUEM MTpaBuJl 0€30MacHOro oOpaiieHus ¢ 00beKTaMu U 000PYA0BAHUEM;

4.  Pa3BuBaTh yMEHHUS HCIOIH30BaTh HHGOPMAIIMIO OUOIOTHYECKOTO XapaKTepa U3 pa3InyHbIX
HMCTOYHHKOB;

5. CdopmupoBarb yMEHHUS TPOTHO3UPOBATH TMOCIEJACTBUS CBOEH JEATEIBHOCTH IO
OTHOIIICHUIO K OKPYXKaroIIeH cpene, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATh U COOJIIOIATH MEPHI
npodunakTuKu 3a00JIeBaHUN.

6. CdopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKCHUI OMOJIOTUIECKON HAYKH W TEXHOJIOTHIA
B MPAKTHUYECKOW NEATETbHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHUH U
arpoOMOTEXHOJIOTHHA.



1.4. IInanupyemble pe3yJbTaTbl OCBOCHHS 001e00pa30BaTe/]bHONH JAUCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Kom u [Inanupyembie pe3ysibTaThl OCBOEHUS TUCITATIITUHEI
HaumenoBaunue
dopmupyembIx OO0murue HucnuninHapHble
KOMIIETeHIINI
OK 01. B yacTu Tpy10BOr0 BOCTIMTAHUS - cOpMHPOBAHHOCTh 3HAHHIA O MECTe U
Bri6upats croco0bl | - TOTOBHOCTh K TPYAY, OCO3HAHHE | PO OHOJOTMH B CHCTEME HAayJHOTO
pelIcHus 3a7a4 | HEHHOCTH MacTepCTBa, TPYAOIIO0HE; 3HaHMS; (QYHKIMOHAIBHONH  TIPaMOTHOCTH
npodeccuoHaIbHON - TOTOBHOCTH K AKTHBHOW | YeloBeKa  JUIsl  PEIIeHHS  KU3HEHHBIX
JIESITEIbHOCTH JICATEIbHOCTH ~ TEXHOJIOTHYECKOH ¥ | mpobuiem;
MPUMEHHUTEIBHO K | coIManbHOM HAMpaBJICHHOCTH, | - cOOPMHUPOBAHHOCTh YMEHHS PCAKPHIBATH
pa3IUYHBIM KOHTEKCTaM CII0COOHOCTB WHUIMUPOBATh, | COMACPKAHUE OCHOBOIIOJIATAOIIHAX
IUTAHUPOBaTh U CAMOCTOSTENIFHO | OMOJIOTMYECKHX TCPMUHOB W  TOHSTHIA:
BBITIOJTHATH TAKYIO ICATCILHOCTH; JKU3Hb, KJIETKA, TKaHb, OPTaHU3M, BHJI,
- HWHTEpeC K PAa3IU4HbIM chepaM | MOMmyJIsIfHs, IKOCUCTEMA, OHOreHO3,
poheCCHOHATIBHOM eI TeIBbHOCTH, ouocdepa; MeTaboaM3M (0OMEH BEIICCTB U
OgnajeHue YHHUBEPCAIbHBIMH | MPEBpAIICHUC SHEPIHUH) roMeocras
Y4IeOHBIMHU MIO3HABATENHEHBIMU | (CaMOpETYJIISINA), OHOCHHTE3 Ocka,
JCUCTBUSMHU: CTPYKTYpHAsi OpraHH3alusl JKHBBIX CHCTEM,
a) 6a30Bble JIOrHYeCKHUeE JeiiCTBHS: JIUCKPETHOCTb, camoperyJsinusi,
- CaMOCTOSTENIbHO (OPMYIHUPOBATH M | CAMOBOCIIPOU3BEICHUE (penpoaykius),
aKTyaJU3UPOBATh mpodiemMy, | HacIeICTBEHHOCTD, HU3MEHYHUBOCTb,
paccMmarpuBaTh €€ BCECTOPOHHE; 9HEPro3aBUCUMOCTh, POCT U  PAa3BUTHE,

- YyCTaHaBJIUBATh CyIlIeCTBeHHLIﬁ
TpU3HAK HIIN OCHOBaHUs JUIA
CpaBHEHMA, KiaccuduKauu U
00001ICHHS,;

- OIpeAeNaTh LeNu JAesATebHOCTH,
3aJaBaTh MapaMeTpbl M KPUTEPUH HX
JOCTIDKCHHS;

- BBUBIATH  3aKOHOMEPHOCTH M
NPOTHBOPEYHST B PpacCMaTPHBACMBIX
SIBJICHHSX;

- BHOCHTb KOPPEKTHUBBI B
JCATCIBbHOCTD, OLICHHUBATh
COOTBETCTBHE  PpE3yJbTAaTOB  LIEJISIM,
OLICHUBATh PUCKHU HOCHCI[CTBI/Iﬁ
JIeATEeNIbHOCTH;

- Ppa3BUBaThb KPEaTUBHOE MBILIUICHUE
TP PEeIIeHUH XHU3HEHHBIX MPOo0IeM

0) 0a30BbIE HCCJIe0BATEeIbCKHE
NelicTBHUA:
- BJIAJIETh HaBBIKAMU y4eOHO-

HCCIIEIOBATENIbCKOM U MPOEKTHOU
JIESITEJIbBHOCTH, HaBbIKAMU pa3pelleHus
npo0iem;

- BBISBISITh TPUIMHHO-CIICJICTBEHHBIC
CBS3M W aKTyaJIn3upoBaTh 3ajady,
BBIJIBUTATh THUIIOTE3Y €€ pelIeHHS,
HaXOJIHUTh apryMeHTHI IS
JIOKa3aTeNIbCTBA CBOMX YTBEPXKICHMIA,
3a/laBaTh MapaMeTpbl U  KpUTEpUU
peuieHus;

- aQHAJIM3UPOBATh MOJIyYEHHBIE B XOJI€
peuieHus 3aJa4un pe3yIIbTATHI,
KPUTHUYECKH OLIEHHUBATh HX
JIOCTOBEPHOCT, MPOrHO3UPOBATh
M3MCHEHHE B HOBBIX YCIIOBHUSX;

- yMeTh TIEPEHOCUTHh 3HAHUSI B

YpOBHEBas OpraHU3aIus;

c(OPMUPOBAHHOCTE YMEHHSI PacCKpPHIBAThH
collepKaHne OCHOBOIIOJIATAOIIHX
OHoNornYeckux  Teopuid M THUIOTE3:

KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
SBOIIIOIIOHHOM, TPOUCXOXKICHHUS JKU3HU U
YeJI0BeKa,

c(OpPMHUPOBAHHOCT, YMEHHSI PACKpPHIBATh
OCHOBOIOJIATAIOIE OUOJIOTHYECKUE 3aKOHBI
u 3akoHomepHoctn (. Mengens, T.
Moprana, H.1. Basunosa, O. I'ekkens, @.

Mriomnepa, K. bopa), rpanumsr wux
MMPUMEHUMOCTHU K JKUBBIM CUCTEMAM;
pHOOPETEHHS OIIBITA MIPUMEHEHUS

OCHOBHBIX METOJIOB HAy4yHOIO IIO3HAaHMI,
UCIIOJNIb3YEMbIX B OMOJIOTMH: HAOIOJCHUS U
ONHCaHMSA JKUBBIX CHUCTEM, IIPOLIECCOB U
SBIICHUM; OpraHM3allil M  IPOBEICHUS
OUOIOrMYeCcKOro DKCIIEPUMEHTA,
BBIJIBUJKCHHUS BBISIBJICHUS
3aBUCHUMOCTH MEXAY HCCIIEyEMbIMU
BEJINUNHAMH, OOBSICHEHHS  MOIYYCHHBIX
pe3ynapTaToB U (pOPMYNIHPOBAHHS BBIBOJIOB C
HCIOJIb30BAHUEM HAYUYHBIX MOHATHUM, TeOpUi
U 3aKOHOB;

c(OPMHUPOBAHHOCT, ~ YMEHHS  BBIJCIATH
CYILLIECTBEHHBIE IIPU3HAKU BUPYCOB, KIIETOK
IIPOKAPUOT U JYKapHOT; OAHOKIETOYHBIX H
MHOTOKJIETOYHBIX ~ OpPraHM3MOB,  BHUJOB,
OUOTeOLEHO30B U IKOCHCTEM; OCOOEHHOCTH
MPOLIECCOB OOMEHa BEIECTB U IPEBPALICHUS
JHEpruu B KIIETKE, ¢dorocuHTe3A,
IUTACTUYECKOTO M 3HEPreTHYecKoro oOMeHa,
XEMOCHHTE3A, MHTO34, Meno3a,
OIIOJOTBOPEHHMS, PA3BUTHUS M PA3MHOKCHUS,

THIIOTE3,
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MMO3HABATCIEHYID U MPAKTHYCCKYIO
00J1aCTH JKU3HEICSITCIIBHOCTH,

- yMeTh WHTETPHPOBATh 3HAHHUA U3
Pa3HBIX IIPEIMETHBIX 00JIaCTelH;

- BBIIBUTATh HOBBIC HJIEH, MPEIIaraTh
OpPUTHHAJIFHBIE TIOAXOBI M PCIICHHUS;

- CIIOCOOHOCTH MX HCIIOJIb30BAHMS
B IIO3HAaBATEJILHOM u
COITMAJIbHOM MpPaKTUKeE

WHIVBHUIYAJIbHOTO  Pa3BUTHS  OpraHu3ma
(oHTOTEHE3a), OOpPHLOBI 3a CYIIECTBOBaHHE,
€CTECTBEHHOTO O0TOOpa, BHI000pa3OBaHMUA,
HPHCHIOCOOIICHHOCTH OPraHU3MOB K Cpere

obuTaHus, BIIHSTHUS KOMITOHEHTOB
9KOCHCTEM, AHTPOMOTCHHBIX HW3MCHEHHH B
9KOCHCTEMAX CBOCIH MECTHOCTH,
KPYroBOpoTa BELIECTB U IMPEBpalicHUE
sHepruu B Ouocdepe;

c(OpMUPOBAHHOCTH yMEHHS pemarb
Ouosornyeckue 3aj1a4u, COCTAaBJIATh

TFCHOTUIINYCCKUE CXEMbl CKPCHIMBAHUA IJIA
Ppa3HbIX TUIIOB HACJICAOBAaHUA IMPU3HAKOB Y
OpPraHn3MoOB, COCTaBJIITh CXEMBI IIEPEHOCA
BEIIECTB W DHEPIHUMU B IKOCHUCTEMAX (uerm
IMUTaHWUA, ITAIICBHIC CCTI/I)

OK 02.

Hcnonp30BaTh COBPEMEHHBIC
CpencTBa MO¥CKa, aHAIN3a |
UHTEPIPETALHN
nHdopmanuu

1 MHPOPMAIMOHHBIE
TEXHOJIOTUH JJIs
BBITIOJTHEHHMS 3124
npo¢eCCUOHATBHOM
JeATEeIbHOCTH

B o0nactu UEHHOCTH HAYYHOIO
MO3HAHMSA:

-c()OPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pasBuTus HayKU u
0011IeCTBEHHON NPaKTHKH,

OCHOBAaHHOTO Ha JHajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJUKYJIbLTYPHOM MHPE;

- COBEpIICHCTBOBAaHHE SI3BIKOBOH U
YUTATEIBCKON KYJIBTYPHl KaK CpPeICTBa
B3aMMOJCHCTBHA MEXAY IJIIOOBMH |
TTO3HAHUS MHPA;

- OCO3HAaHUE LEHHOCTH Hay4yHOU
JESTENbHOCTH, TOTOBHOCTB
OCYILECTBIIATh MIPOEKTHYIO U
UCCIIEIOBATENBCKYIO JeSITeTTbHOCTD
WHIMBUAYAJIBHO U B TPYTINE;
OsnaneHune YHHUBEPCAIBHBIMH
yueOHBIMU MO3HABATENbHBIMHU
JEUCTBUAMMU:

B) paborta ¢ undopmanmei:

- BIAJCTh HABBIKAMU  MOJIYYECHHUS

I/IH(l)OpMaLII/II/I N3 HCTOYHUKOB Ppa3HbIX
THUIIOB, CaMOCTOATEIIbBHO OCYILICCTBJIATH

IIOMCK, aHajau3, CHCTEMAaTU3ALUI0 U
UHTEPIPETALUIO uHpopmanuu
Ppa3IUYHbIX BUJIOB u thopm
IIPEJICTaBJICHMUS];

- CO3[aBaTh TEKCTHl B Pa3JIMYHBIX
dbopmarax ¢ y4eToM Ha3HAuUCHUS
uHopManMu M UEJIeBOH ayauTOpHH,
BBEIOHpast ONTUMAJIBHYIO dopmy
TIPE/ICTAaBIICHUS U BU3YalU3allny;

- OLICHUBATh JIOCTOBEPHOCT,
JIETUTUMHOCTh  MHpopManuy, ee
COOTBETCTBHE TPABOBBIM U MOPAIBHO-
STHYECKUM HOpMaMm;

- UCTIONIb30BAaTh cpezncTBa
MH(POPMAIMOHHBIX u
KOMMYHHUKAIIMOHHBIX ~ TE€XHOJOTHIl B
peleHnu KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHMU3aI[MOHHBIX 3a7a4 c
COOJIIOJICHHEM TpeOoBaHMI

OPTrOHOMUMKH, TCXHUKU 6C3OHaCHOCTI/I,

c(OPMUPOBAHHOCTE ~ YMEHHH KpPUTHYECKH
oueHHBaTh HH(pOpMANNIO OHONOTHYECKOTO
coJieprKaHus, BKJIFOYAOIILYIO
NICEBJIOHAYYHBIE 3HAaHMA W3  PaA3IMYHBIX
HACTOYHUKOB (cpenctBa MacCcOBOH
nndopmanuu, Hay4YHO-TIOITYJIsIpHEIE

MaTepHajibl); UHTEpIpPEeTHPOBATh 3THYECKHE
ACIIEKTbI COBPEMEHHBIX I/ICCHe[[OBaHI/Iﬁ B
OHOJIOTHH,  MEAMIIMHE, OHOTEXHOJIOTHH,
paccMaTpuBaTh TTIOOANBHBIC IKOJIOTHIECKHE
mpoOJIeMBl  COBPEMEHHOCTH, (OPMHPOBATH
0 OTHOIIEHWIO K HHM COOCTBEHHYIO
TIO3HIINIO;

c(OpMHUPOBAHHOCT,  YMEHHH  CO3/1aBaTh
COOCTBCHHBIC INHCBMECHHBIE ¥  YCTHBIC
COOOIIEHNsT Ha OCHOBE OHOJOTHYECKON
I/IH(i)OpMaHI/II/I N3 HCCKOJIBKUX HCTOYHHKOB,
rPaMOTHO HCIO0JIB30BaTh MOHSATUUHBIN
anmapart OMOJIOTHH.
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TMT'HEHBI, pecypcocOepexeHus,
NPaBOBBIX W ITHYECKHX HOPM, HOPM
WHPOPMATMOHHON OE30TIaCHOCTH;

- BJIQJICTh HaBBIKAMHU PACIIO3HABaHUS U

3aITATHI nH(pOpMaIHHy,
WHPOPMATNOHHON 0e30MacHOCTH
JIMYHOCTH.

OK 04.

S pexTrBHO
B3aUMOJICHCTBOBATh

U paboTaTh B KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTH M CIIOCOOHOCTH K

00pa3oBaHHIO u CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH u
CaMOOIIpeIeICHUIO; -OBIaJICHHUE
HABBIKAMU yueOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOW U

COIMAIbHOMN JIESITENbHOCTH;

OBnaseHne yHHBEPCATbHBIMA
KOMMYHUKAaTHBHBIMH ACHCTBUSIMH:

0) COBMeCTHas IeATEIFHOCTb:

- TIOHUMATh U HCIIOJIBb30BAThH
TIPEUMYIIECTBA KOMaH/THOH u
WHIUBHUYaIbHOH paboTHI;

- IpPUHMMATh LEIUd  COBMECTHOH
JICATEIbHOCTH,  OPraHM30BBIBATH U
KOODJMHUPOBATh JEHCTBHS MO ee
JIOCTIIKEHHIO: COCTaBIISATh UIaH
JEUCTBUM, pacnpeaeisiTe poiau ¢
y4eToM MHEHHUH YJaCTHUKOB
00CY)XIaTh pE3yJbTaThl COBMECTHOM
paboTsr;

- KOOpAMHHMPOBaTh ¥  BBIIONHSATH
paboTy B  YCIOBHAX  pEaJbHOTIO,
BUPTYJIBHOTO ¥ KOMOHMHHPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYILECTBIIATh MO3UTHBHOE
CTpaTernueckoe MOBE/ICHHE B
pa3MuHBIX ~ CUTyalusiX, IPOSBISTH
TBOPYECTBO M BOOOpakeHHe, OBITh
MHHUIMATUBHBIM

Osnanenne YHHUBEpPCATLHBIMU
PETYIATUBHBIMU JICHCTBUAMU:

T') IpUHATHE ceOs U IPYTUX JFOICH:

- TPUHUMATh MOTHBBI M apryMEHTHI
IpYyrux  Joaen pu aHanm3e
Pe3yJIbTaTOB JEATELHOCTH;

- NpU3HABAaTh CBOE MPAaBO MU IPaBO
JIPYTHX JIIOJIel Ha OIINOKH;

- pa3BuUBaTh CIIOCOOHOCTH MOHHMATh
MHP C HO3UIMU IPYrOro YesIOBEKa.

npruodpeTeHne OIIBITa MIPUMCHEHHS
OCHOBHBIX METOJOB HAY4YHOrO IO3HAHUA,
UCTIOJNIb3YEMbIX B OMOJIOTMH: HAONIOJCHUS U
ONMUCAHMA JKHUBBIX CHUCTEM, IIPOLIECCOB U

HBHGHI/Iﬁ; opraHmszani " MPOBCACHUA
OHOJIOTHIECKOTO OKCIICPUMCHTA,
BBIABUXKCHU S TUIIOTEC3, BLISIBJICHUU
3aBUCHMOCTH MEXIY HCCIENYEMBIMHA
BCIMYHNHAMHU, 0OBSICHEHHUS TIOJTYYC€HHBIX

pe3ynbTaToB M (OPMYIHPOBAHHS BBHIBOAOB C
WCTIONIb30BaHUEM HAy4YHBIX HOHATHH, TEOpUH
1 3aKOHOB.

OK 07.

CopelicTBOBaTh COXpaHEHHUIO
OKpYKaloIlel cpepl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HAHUS 00
M3MEHEHHH KJIMMAaTa,
MPUHIUIIBI OEPEKINBOTO
MPOU3BOJICTBA, 3P HEKTUBHO
JIEHCTBOBATH B
Ype3BbIYAHHBIX CUTYAIUSX.

B obmacTu DKOJIOTMIECKOTO
BOCIIMTAHUA .

-c(popMHPOBAHHOCTE  IKOJOTHYECKOU
KYJBTYPHI, [IOHMMaHHE BIIMSIHUS

COLMAJIbHO-?)KOHOMHMYECKHX MPOLECCOB
Ha COCTOSIHUE OPUPOAHOI u
COLMaNIbHOU Cpensl, OCO3HaHHE
rJ100aJIbHOTO Xapakrepa
9KOJIOTHUECKUX MPOoOIIeMm;

- IDIAHUPOBAaHME W OCYIIECTBICHHE
JNIEUCTBUII B OKpyXarollenl cpene Ha
OCHOBE 3HAaHMA LeJeil YCTONYMBOIO
Pa3BUTHA YCTIOBEYCCTBA,

- AKTHUBHOE HENpUsATHE JACHCTBUH,
INPUHOCAIIMX  Bpell  OKpyKaroulen

- cOopMHUPOBAHHOCTh YMEHHUS TPUMEHSTH
MOJIyYEHHBIE 3HAHHMA JUIS  OOBSICHEHUS
OHMOJIOTMYECKHX MIPOIECCOB U SBICHUMN, IS
OPUHATHS ~ NPAKTUYECKUX  pelleHud B
MIOBCEIHEBHON JKA3HU c LIETIBIO
obecrieueHus 6e3omacHoCTH CBOETO
310pOBbSl U 3JI0POBbS OKPY>KAIOUIUX JIFOJEH,

coOmoieHnss  370poBOr0  o0pasa  >KH3HH,
HOpM TpaMOTHOT'O IIOBCACHU S B
OKpy Karomen TIPUPOHON cpezne;

IIOHNMAaHHUE HeO6XO}II/IMOCTI/I HCIIOJIb30BAHUA

JIOCTIKEHUH COBPEMEHHOW OHWOJIOTHH H
OMOTEXHOJIOTHI JUISE palrOHAJIBLHOTO
MIPUPOJIOTIONIB30BAHUS.
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cpexe;

- yMeEHHE MIPOTHO3MPOBATH
HEeOIaronpusTHEIC 9KOJIOTHIECKHE
TTOCTICICTBHS TIpEeIPUHIMAEMBIX

JIEHCTBUI, IPENOTBPAILATE UX;

- pacmMpeHHe OIBITa ICSITeIBHOCTH
9KOJIOTHYECKOH HAIIPaBICHHOCTH;

- OBIIQJICHUC  HaBBIKAMHU Y4YcOHO-
HCCIIEIOBATEeNIbCKOM, MPOEKTHOW U
COLIMAJIBHOH JACATEIIBHOCTH.

MK 11.2.

IIpoextuposats 6azy
JaHHBIX Ha OCHOBE aHAJIM3a
IpeMETHON 00IacTH

— YMETb COCTABJIATh 0a3y MaHHBIX YYUTHIBAs
OMOJIOTHYECKHE AaCIEKThl IMPOLECCOB U
SIBJIGHUH B IpeIMETHOU 00acTu;

— yMeTh HCIO0JIb30BaTh pa3nu4HbIe
OMOJIOTHYECKHE MO TS
MIPOEKTHPOBaHNUS 0a3 TaHHBIX;

— YMETh aHAJIM3HPOBATh O0JACTH MpeaAMeTa
cocraBieHUs ©0a3 JaHHBIX C  y4ETOM
OHMOJIOTHYECKHX MIPOIECCOB U SBICHUH;

— YMeTb HCITOJIb30BaTh COBPEMEHHOE
000pyIOBaHUE TPU aHAIM3e OHOCHUCTEM U
OGHOJIOTHYECKUX MTPOIECCOB;

— yMeTh HCIIOJIH30BaTh IOCTHIKCHHUS
COBPEMCHHOW OHOJIOTMH U OHOTEXHOJIOTHI
JUIsl PAIMOHAIBHOTO  MPOEKTUPOBAaHUS U
omucaHusa 0a3 JaHHBIX JKMBBIX CHCTEM H
SIBIICHUM.

IIK 11.3.

Pa3pabaTbiBaTh 00BEKTHI
0a3bl JaHHBIX B
COOTBETCTBUU

C pe3y/bTaTaMy aHaIn3a
MpeIMETHON 00IacTH

— yMeTb pa3pabaTbiBaTh 0a3bl  JaHHBIX
OIUPAsCh Ha OWOJIOTHYECKYIO CYLIHOCTB
NpeIMeTHON 00nacTy;

— yMEThb  HUCIOJB30BaTh  COBPEMECHHBIC
OMOJNIOTHYECKHEe MOJCNM TpU  aHalh3e
npeaMeTHOW o00jactu 0a3bl JaHHBIX, a
TaKke s pa3paboTku  0O0BeKTOB 0a3
JIAHHBIX;

— yMeTh MPOTHO3MPOBATh pE3yJIbTaT Ha
OCHOBE M3BECTHBIX HCXOJHBIX 3HAUCHUH
UCIIONb3Ysl  pa3iu4Hble  OHOJNIOTrHYEeCcKHe
MO/ ¥ 3aKOHBI OHOJIOTUH;

— yMeTh pa3pabaTeiBaTh OOBEKTH 0a3bl
JaHHBIX HCIOJB3Ys 3HAHUS
OMOTEXHOJIOTHH, omonH(pOpMATHKH,
OMOHMKH, NPUMEHATb WX JUIS aHaju3a
nHpopManuy;

— yMeThb pemaTh 3ajJayd Mo pa3paboTke
0a3 JaHHBIX C YYETOB OHOJOTHYECKHUX
ACIEKTOB MPEMETHO 00JIaCcTH.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Bupa yueOHoii padboThl

Oovem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 44
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 44
OCHOBHOe co/Iep:KaHue
B TOM YHCIIE: 34
TEOPETHYECKOE 00yUeHUe 17
MPAKTHYECKHUE 3aHATUS 17
nabopaTOpHBIEC 3aHATHUS
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME 9
B TOM YHCIIE:
TEOpETUYECKOE 00yUeHHE 5
MIPAKTUYECKHE 3aHITHS 4
1abopaTOpHBIC 3aHATHS
IIpome:xxyTounasi arrecranus (1u¢¢epeHuMPoOBAHHBIN 3a4eT) 1

CamocTosiTe/ibHasi padoTa 00y4anerocs

KouncyabTanuu




2.2. KaneniapHo-TeMaTH4YeCKHUii IUIAH U coiep:kaHue yueOHoil nucnunianasl BUOJIOT A

HaumeHoBaHUe pa3aenoB U Copep:xanue y4eOHOro MaTepnaJia (0CHOBHOE H NPO(hecCHOHAILHO-OPHEHTHPOBAHHOE CO/IePKAHNE), Oo0Bbem ®opmupy | YdeOHas
TeM JabopaTopHble padoThl H NPAKTHYECKHE 3aHATHS, IPUKIATHON MOy b (IPH HAJTMYUH) 4acoB eMble He/eJIs
KOMIIeTeH
HHH
1 2 3 4 5
Pa3gen 1. Knerka — cTpykTypHO-QYHKIHOHAIBHAS ¢JUHHMIA KUBOT0
Tema 1.1. Conep:xxaHue y4eOHOT0 MaTepHAaJia: COBPEMCHHBIC OTPACIH OHMOJIOTUYECKUX 3HAHUH. CBS3b OMOJIOTUU C JPYTUMH 1 OK 02 1
Buonorns kak Hayka. O6mas | HayKamu: ouoxumusi, 6nou3rka, ONOHUKA, TeHOreorpadus U Ip. POJIb U MECTO OUOJIOTHH B (HOPMUPOBAHUU
XapaKTepUCTHKA KH3HH COBPEMEHHOW HAYYHOH KapTHHBI MHpPa. Y POBHU OpTraHU3alNH KUBOI MaTepuu. O0Imas XapakTepUCTHKA KI3HH,
CBOMCTBA JKUBBIX CHCTEM. XMMHYECKHH COCTAB KJIETOK.
[pakTuyeckoe 3anaTHe: CBA3b OHOIOTHH C IPYTHUMH HaAyKaMH, POJb U MECTO OHOIOTHH B (POPMUPOBAHUH 1
coBpemeHHol HKM.
Tema 1.2. Copep:xanue yuedHoro marepuasa: xierouynas reopus (T. [lIsann, M. Illneiinen, P. Bupxos). OcHOBHBIE 1 OK 01 2
CTpyKTypHO- TIOJIO>KEHHSI COBPEMEHHOH KIIETOUHO Teopuy. THIBI KJIETOYHOI OpraHU3aIliK: IPOKAPUOTHICCKUN OK 02
byHKIHOHATbHAS 9YKapHOTHYECKHH. O,E[HOKJ'I?TO‘IHBI@ 1 MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE MTPOKAPHOTHIECKON KIICTKH. OK 04
OPTAHIIAIIS KICTOK Crpoenue sykapuoTHiecKor KineTku. Heknerounslie (opMbl XKU3HH (BUPYCHI, OakTepruodarn).
IIpakTuyeckoe 3anaTHe: BupycHble u OakTepuasibHble 3a00eBanus. OOLIME MPUHIMITBL HCIIOIb30BAHUS 1
JIEKapCTBEHHBIX BellecTB. OCOOCHHOCTH IPUMEHEHUS] aHTHOMOTHKOB. [IpencraBieHne yCTHBIX COOOIEHNUI.
Tema 1.3. Conep:xanue yyeOHOro matrepuasna: xpoMmocoMHas teopust T. Moprana. CTtpoeHre XpoMOCOM. XPOMOCOMHBIH 1 OK 01 3
CTpyKTypHO Ha0Op KJIETOK, TOMOJIOTHYHBIC ¥ HETOMOJOTUYHBIE XPOMOCOMBI, TaJIOMIHBIA M AUIUIONAHBIN Habop. HykienHoBble OK 02
dyHKUMOHAbHbIE (akTopsl | KHC/IOTHL JHK, PHK naxoxneHue B KIETKe, UX CTpOCHHE H (I)YHIELII/II/I. MarpuuHble MpOLECChl B KIIETKE:
HACIIEICTBEHHOCTI permKaiys, OnocuHTe3 Oernka, penapanusi. [ eHeTHuecKui Ko/l M ero CBOMCTBa.
IIpakTHyeckoe 3aHATHe: perleHne 3a1au «OmnpeaeneHne NociIe0BaTeIbHOCTH HYKI€OTHIOB, aMUHOKHCIIOT B 1
HOpPME U B Cllydae U3MEHEHHs MOCIeI0BaTeNbHOCTH HykIeoTu0B JJHK»
Tema 1.4, Conep:xanue y4e0HOT0 MaTepuasia: MOHITHE META00IH3M. ACCUMUTISIIS ¥ TUCCUMUIISAIINS — IBE CTOPOHBI 1 OK 02 4
OOMeH BelecTs u Metabosu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpodHbI, a3poOHbIil U aHa’poOHbId. [TnacTnueckuii
NIpeBpaIeHUE SHEPTUH B obmeH. PorocuHTe3. XEeMOCHHTE3
KIIETKE [pakruyeckoe 3anaTue: Tumsl oOMeHa BemecTB. @oTocHHTE3. XEMOCHHTE3 1
Tema 1.5. Conep:xanue y4e0HOro MaTepHuaJia: KICTOYHbIA IIUKII, €70 NEPUObl. MUTO3, €ro CTaAuU U MPOUCXOISAIINE 1 OK 02 5
JKU3HEeHHbBIN [TUKIT KJIIETKH. npoueccel. buonornyeckoe 3HaueHue MuTo3a. Meios u ero craauu. [loBeneHne XxpoMocoMm B MeHo3e. OK 04
Muro3. Metio3 Kpoccunrosep. buosiornueckuii cMbIci MeHo3a.
IpakTHyeckoe 3aHATHE: KICTOYHBII UK, €r0 MEPHOIHI. 1
Pa3gen 2. Ctpoenne u pyHKIUH OPraHu3sMa
Tema 2.1. Conep:xanue y4e0HOIr0 MaTepHuaJia: MHOTOKJIETOYHBIE OpraHu3Mbl. B3aMOCBA3b OpPraHOB ¥ CUCTEMBI OPI'aHOB B 1 OK 02 6
Crpoenue opranusma MHOTOKJIETOYHOM OpranusMe. I'omeocTas opranusMa U ero NojjepkaHue B IpoLecce KU3HEASATEIbHOCTH OK 04
IIpakTHyeckoe 3aHATHE: MHOTOKJIETOYHbIE OPIaHU3MBL. 1
Tema 2.2. ConepxxaHue y4eGHOro MaTepnasa: GopMbl Pa3MHOXKEHHSI OpraHn3MoB. becrnonoe 1 1mojoBoe pa3MHOKEHHE. 1 OK 02 7

DopmMbl pa3MHOKEHHUS

Bunsr 6ecnionoro pasmuoxxenus. [looBoe pasmHokeHHe. ['ameToreHe3 y >kuBOTHBIX. CriepMaToreHe3 u 00TeHeE3.
CrtpoeHne MoNoBBIX KiIeTOK. OTI0JOTBOPEHHE.

10




OpPTaHU3MOB IIpakTH4yeckoe 3aHATHE: (OPMBI PA3MHOKCHUS OPTaHU3MOB.
Tema 2.3. Conep:xaHue y4eOHOT0 MaTepHaia: WHIMBUAYAIbHOC Pa3BUTUE OPraHU3MOB. DMOPHUOTCHE3 U €ro CTaIuu. OK 02 8
OHTOreHe3 pacTeHuH, [MocTamOpuonansHbIil nepuoa. CTagun MocTIMOPHOHATIBHOTO Pa3BUTHS Y )KUBOTHBIX M YesoBeka. [Ipsmoe n OK 04
KUBOTHBIX U U€JIOBEKa Henpsmoe pa3sutue. buonorudeckoe crapenue u cMepTs. OHTOreHe3 pacTeHHA.
IIpakTHyeckoe 3aHATHE: HHIUBHUIYaIbHOE Pa3BUTHE OPTaHU3MOB.
Tema 2.4. ConepxaHue ydye0HOro Mmatepuaja: OCHOBHBIC IOHSITHS T€HETHKH. 3AKOHOMEPHOCTH 00pa30BaHMs raMerT. OK 02 9
3aKOHOMEPHOCTH 3akonsl . Mennens (MoHOTHOpHIHOE B MOTUTHOPUIHOE CKpeIInBaHne). BzanmoaeiicTBre reHoB OK 04
HacJIeJOBaHMs IIpakTHYeckoe 3aHATHE: PELICHNE 3314 «ONPEEICHNE BEPOSITHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX
MIPU3HAKOB IIPH MOHO-, JTU-, IIOJIMTUOPUIHOM M aHAJTH3HUPYIOIIEM CKpEIIMBAHUH, COCTABICHHE FT€HOTUITHYECKUX
CXEM CKPELIUBAHUA»
Tema 2.5. Conep:xanue yueoHoro marepuasa: 3akonsl T. Moprana. CueruieHHOe HaclieZJoBaHUE T€HOB, HapyIlIeHUe OK 01 10
CueruieHHOe HacjeoBaHue | cuemieHus. HacnenoBaHue Npu3HaKoB, CHEMICHHBIX C MOJIOM. OK 02
MIPU3HAKOB IIpakTHyeckoe 3anATHE: Pemenne 3a1ad Ha ONpeieNIeHHE BEPOSTHOCTH BOSHUKHOBEHHS HACIEACTBCHHBIX
MIPU3HAKOB MPH CHEIUICHHOM HACJI€0BaHNWH, COCTABICHHE TEHOTHITMUECKUX CXEM CKPEIIMBAHUS
Tema 2.6. Copep:xanue y4eOHOro MaTepHaJia: H3MEHYHBOCTb IPU3HAKOB. BUIbI H3MEHUYNBOCTH: HACIEACTBEHHAS U OK 01 11
3aKOHOMEPHOCTH HEHACJICICTBCHHAS. 3aKOH TOMOJIOTHYECKHX PSAIOB B HacieICcTBeHHOW n3MeHunBocTH (H.J. BaBuios). OK 02
U3MEHYUBOCTHU MyTanuoHHas Teopus H3MEHUNBOCTU. BBl MyTaluii ¥ NIPUYMHBI UX BOSHUKHOBeHUs. KapuoTum uenoseka. OK 04
Hacnencrennsie 3a0osieBaHus yenoBeKka. [ eHHbIE U XpOMOCOMHBIE O0Jie3HH YenoBeka. bonesHu ¢
HaCJIeICTBEHHOH MPeIpacioNoKeHHOCThI0. 3HaUeHHEe MEAUIIMHCKON TeHeTUKH B IPEAOTBPAILICHUH U JICUCHUU
TeHETHYECKUX 3a00JIeBaHHUI YeJIOBEKa.
IIpakTHYeckoe 3aHATHE: PEIICHHUE 33134 «OTPEICICHNE TUITA MYTALIH IIPH IIepeiade HACIEIOCTBEHHBIX
MIPU3HAKOB, COCTABIICHNE TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
Paspnen 3. Teopust 3BoIIOLMH
Tema 3.1. Conep:xanue yue0HOTo MaTepuasa: nepssie 3Boatonnonabie KoHmnenuuu (JK.b. Jlamapk, X .JI. Brogdon). OK 02 12
Hctopust 3BONIOLIUOHHOTO OporonmonHas Teopus Y. JlapBuHa. CHHTETHUECKAS TEOPHsI SBOIOIMH U €€ OCHOBHBIE TTOJIOKEHUSI. OK 04
ydeHust. MUKpO3BOIIOLUS Muxkpossomntonus. [Tonmysanus kak aJeMeHTapHas €IMHALA BOJIOLUU. [ eHETMUeCKHe OCHOBBI BOJIIOLIUU.
OnemeHTapHbIe (akTopsl 3BOOIMU. EcTecTBEHHBIN 0TOOP — HANPABISIOMINIT (PAKTODP IBOJIIOIHH.
Bunoobpa3oBanue Kak pe3yabTaT MHKPOIBOIIOLINH.
[pakTuyeckoe 3aHaTHE: TIepBBIC 3BoMonnoHHbIe KoHIenmu (JK.b. Jlamapk, JK.JI. Brodpdon). DpomronnonHas
teopus Y. lapBuHa
Tema 3.2. Copep:xanue yue0HOro MaTepuaJa: MakpodBorous. @opMbl 1 OCHOBHBIE HanpaBiieHHs MakposBostonuu (A.H. 13
Makpo3BOTIOIHS. CeseprieB). [Iytu noctmkenus 6nonoruueckoro nporpecca. CoxpaneHus omopazHoodpaszust Ha 3emute. [ UmoTess! u
Bo3HuKHOBEHHE M pa3BUTHE | TEOPHH BO3HUKHOBEHHS KU3HH Ha 3emuie. [1osiBiieHNe MepBhIX KIETOK M UX 3BOJIONHA. [[pOKapHOTHI M 9yKapHOTHI.
KW3HM Ha 3emJie [IpoucxoxkaeHne MHOTOKJICTOYHBIX OPTaHN3MOB. BO3HIKHOBEHIE OCHOBHBIX IIAPCTB 3yKapHOT
I[IpakTHyeckoe 3aHATHE:
Tema 3.3. Copep:xanue yue0HOTro MaTepuaJia: AHTPOINOJIOrUs- HayKa O uenoBeke. CucTeMaTHUeCKOe MOJI0KEHUE UEI0BEKa. 14

HpOHCXO)KﬂCHI/Ie YCJIOBCKa -

CXOHCTBO H OTJIMYHS YeJIOBEKa C >KUBOTHBIMH. OCHOBHBIC CTaJluu aHTPOIIOrcHE3a. 3BOJ’HOL[I/IH COBPEMEHHOT'O
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AHTPOIIOI'CHES

genoBeka. Yemopedeckue packl 1 X CAUHCTBO. BpeM}I 1 ITYTHU PACCCIICHUA YCIIOBCKA 10 IIJIAHCTE.
HpI/ICHOCO6J'IeHHOCTI) YCJIOBCKA K pa3HbIM YCJIOBUAM CPE/IbI.

HpaKaneckoe 3aHsITHE: AHTpOHOJ'IOFI/IH- HayKa O YCJIOBCKE. 3BOJ’IIOIII/I$I COBPEMCHHOI'O YCJIOBCKA.

Pasznen 4. Dxoaorus

Tema 4.1. ConepxxaHue y4eGHOIro MaTepuaJjia: cpeibl OONTaHUS OPTaHM3MOB: BOIHAS, HA36MHO-BO3AYIIIHAS, IOYBCHHAS, OK 01 15
Okonorndeckne GakTOpsl U | BHYTpHOpraHu3MeHHas. DH3nKo-XUMHYECKHe 0COOEHHOCTH cpell oduTaHus oprann3MoB. [Ipucnocobiaenus OK 02
Cpenbl KHU3HU OpPraHU3MOB K KH3HH B pa3HbIX cpenax. [lonsaTue sxonormyeckoro ¢akropa. Kinaccupukanms 3KoIormdeckux OK 07
¢axropos. [IpaBuno MmuarMyma 1O. JInbuxa. 3akon TonepanTHocTH B. Hlendopaa.
IIpakTHyeckoe 3aHATHE: Cpeabl OOUTAHKS OPraHu3MoB. [IpHCIOCOOIEHUS OPraHU3MOB K KHM3HU B PAa3HBIX
cpenax.
Tema 4.2. ConepxaHue y4eGHOT0 MaTepuaJsia: SKOJIOTHYECKask XapaKTePUCTHKA BUJIA U TTOIYJISIIMU. DKOJIOTHYECKash HUIIA 16
[omynsiumy, coodmiecTBa, | BUIa. DKOJOTMYECKUE XapaKTEPUCTUKH momyssinuy. CoolIiecTBa 1 SKOCUCTEMBL. BHOIIEHO03 1 ero cTpyKTypa.
9KOCHUCTEMBI CBs13u MeXIy Oopranu3MaMu B OnoneHose. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHCTEMBI: IIPOYIIEHTHI, KOHCYMEHTHI,
penyteHTsl. KpyroBopoT BemecTB 1 MOTOK 3HEPTHHU B SKOcHcTeMe. Tpodudeckue ypoBHH
IIpakTH4yeckoe 3aHATHE. Tpoduueckue enu u cetrn. OCHOBHBIC ITOKA3aTeNIHN YKocucTeMbl. bomacca n
MIPOXYKIHsL. DKOJOTHIECKUE TUPaMUIbI YHcell, 0oMacchl 1 3Hepruu. [IpaBuiio mupamuns! 3Heprun. Pemenne
3ajia4: MepeHoC BEIECTBA U SHEPTHU B YKOCUCTEMAX U COCTaBIICHHUE TPOPHUIECKUX 1IeTIei U MupamMu] OMOMAacChl 1
SHEPTHH.
Tema 4.3. Conep:xaHue y4edOHOT0 MaTepuasia: buochepa — xuBas obonouka 3emin. Pa3Butre mpeacraBicHuii o ounochepe 17
Buocdepa — riodanbHas B Tpynax B.U. Bepuanckoro. Obmactu 6uocheps! u ee KOMIOHEHTHI. JKuBOe BemecTBO Ouocdepsl 1 ero PyHKITUH.
JKOJIOTHYECKAs CHCTEMA 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Ouochepsl. OcoOeHHOCTH OHOC(Eephl KaK III00aTbHON IKOCHCTEMBI.
JunaMudeckoe paBHOBecHe B bnocdepe. KpyroBopors! BeniecTB 1 OMOreoXuMuieckie MUKIbl. [ 1o0anbpHbe
9KOJIOTUYECKHE TPOOIJIEMbI COBPEMEHHOCTH.
[pakruueckoe 3anaTue: Odmactu Onochepsl u ee KOMIOHEHTHI. JKHBoe BemecTBO OHocdeps! U ero GyHKIUU
IIpodeccuonalbHO-0PUEHTHPOBAHHOE CO/IEPKAHNE
Tema 4.4 Coaep:xkanue yue0OHOT0 MaTepuasia: aHTPONIOTEHHBIE BO3ACHCTBHS Ha Onochepy. 3arpsi3HEHUS KaK BUJT OK 01 18
BnusiHMe aHTPONIOTEHHBIX | aHTPONOT€HHOT0 BO3/IeiiCTBUS. AHTPOIIOreHHOE Bo3ielicTBHEe Ha atMocdepy. Bo3aeiicTBus Ha runpocdepy. OK 02
(dakTopoB Ha 6uochepy. BospaeiicTBus Ha tutochepy. AHTPOIOTEHHbBIC BO3ICHCTBUS Ha OMOTHYECKIE COOOIIEeCTRA. OK 04
IIpakTHYeckoe 3aHATHE. OTXOABI MPOU3BOJICTBA: KJIACC ONACHOCTH, arperaTHOe COCTOSTHHUE U pu3ndeckas Gopma. . OK 07
K 11.2
K 11.3
Tema 4.5 Conep:xanue y4e0HOro MaTepHaJia: 30pOBbe U €ro cocTaBisitomue. GakTopsl, MONOKUTETBHO U OTPULIATENIBHO OK 02 19
Bimstane conuaibHO- BIUSIIONIUE HA OpTraHU3M delioBeka. [IpobieMa TeXHOTeHHBIX BO3ACHCTBHIA Ha 3JJ0POBBE UEIOBEKA OK 04
9KOJIOTHYECKUX (PaKTOPOB Ha | (INIEKTPOMArHUTHBIE TOJA. BEITOBast XMMHUS, H30BITOUYHBIC IITYMBI, paJdanys U T.I1.). AJanTaius opranuMa OK 07
3/I0pOBbE YEJIOBEKa yesoBeka K hakTopam okpykatomieit cpeapl. [IpuHImnsr GopMUpOBaHUS 310POBbeCOSPETatoero MOBEACHISI. IK 11.2
®dusznyeckass akTUBHOCTb U 3JJ0POBbE. BHOXUMHUECKHE aCIIEKTh] PallMOHAIBHOIO TUTaHUS MK 11.3

HpaKTl/l‘leCKOC 3aHsAATHE. 3J0POBLE U €r0 COCTABIISIOIIHE. (DaKTOpBI, BJIMAIOMINE HA OPTaHU3M Y€JIOBCKaA
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Pasznen 5. buojorust B :KM3HHU

Tema S.1. ConepxaHue y4eGHOTro MaTepuajia: OHOJIOTHS Kak HayKa 1 MPou3BoAcTBO. OCHOBHbBIE HalPaBIICHUS 1 OK 01 20
buoTexHonoruu B )KU3HU COBpEMEHHOW OnoTexHosIoruu. Meto sl OnotexHonorud. OObeKTH OMOTEXHOJIOTHU. DTHKA OMOTEXHOJIOTUIECKUX U OK 02
KaX10T0 TeHETHYECKUX dKcepruMeHToB. [IpaBuia noucka u aHamm3a OMO0IKOJIOrHYECKOH HHPOpMALUK U3 pa3InIHBIX OK 04
WCTOYHMKOB (Hay4yHas M yueOHas IuTeparypa, CpelicTBa MacCOBOW MH(pOpMaIuu, cetb MHTepHeT u ap.) K 11.2
IIpakTHYeckoe 3aHATHE: KEHCHI HA aHATN3 HHPOPMAINHU O HAYYHBIX JOCTIDKEHHUAX B 00JIACTH F€HETHIECKUX 1 IIK11.3
TEXHOJIOTHH, KJICTOYHOW MH)KEHEPHUH, MUIIEBEIX OMOTEXHOJOTHIA. 3aInTa Keiica: IpeAcTaBIeHHe pe3yIbTaToOB
pelIeHus KeWCOoB (BBICTYIIICHHU).
Tema 5.2. ConepaxaHue y4eGHOro MaTepHuaJja: pa3BUTHE OHOTEXHOJIOTHI ¢ IPUMEHEHUEM TEXHHIECKUX CHCTEM 2 OK 01 21
BuotexHonoruu u (Ononmxenepust, OnonHpopMaTrka, OMOHNKA) U UX IPUMEHEHUE B )KU3HU YEJIOBEKa, IOMCK U aHAIU3 HHPOPMaIUU OK 02
TEXHHUYECKUE CUCTEMBI U3 pa3IMYHBIX UICTOYHHUKOB (HayuHas ¥ ydeOHas JIuTeparypa, CpeICTBa MacCOBOW MH(pOpMaIuu, ceTb IHTepHeT u OK 04
apyrue). Keiicel Ha anann3 nHGOpPMAaLUK O Pa3BUTHN OMOTEXHOJIOTHH C MPUMEHEHUEM TEXHHYECKUX CHCTEM. K 11.2
IIpakTHyeckoe 3aHATHe 3alluTa Kelca: MpecTaBlIeHHE Pe3yIbTaTOB pelleHns keicoB (BricTyruienue c 1 K 11.3 22
TIpe3eHTaIHeH)
Ipomesxyrounas arrecrauus (q1uddepeHupoBaHHbIN 3a4eT) 1
Bcero 44 gac
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTLIAHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus yaeOHON AUCHUIUIMHBI TpEOyeT HaTM4YKs yueOHOro KaOuHeTa.

O6opynoBanue yaeOHOro KabUHeTa!
~ TIOCaJOYHBIC MECTA IO KOJIMYECTBY O0YUAIOIIUXCS;
~ pabouee MECTO MPEIoIaBaTes;
~  KOMIUICKT y4eOHO-METOIMUECKON JOKYMECHTAIUH.
- Mapxkepnas nocka,

TexHuueckue cpencTBa 00ydeHus:
— MYJIBTUMEAUATIPOCKTOP.
~ JIOKaJIbHAsi KOMIIBIOTEPHAs CETh U IN100alibHas ceTh MIHTEepHET;
~ MHTEpPaKTHBHAs JI0CKa/TIaHENb/3KpaH.

3.2. UndopmanuonHoe odecrneyenne o0yueHust
Ilepeyenb pexkoMeHAyeMbIX Y4YeOHBIX HW3JAaHUI, JAONMOJHHUTEJIbHOW JIMTEPATyphl,
HNuTepHeT-pecypcos.

OcHoBHas IuTEepaTypa:

1. T'pomesa JI.B. buonorus: yuebnoe nocodue/ JI.B. I'pomiea, B.H. Jlanunos; Hay4. pen.
O.C. KopneeBa, BopoHeXckuil ToCyJapCTBEHHbBII YHUBEPCUTET HMHXKEHEPHBIX
TexHoNoTHi. — BopoHex: BoOpoHEKCKUI TOCYAapCTBEHHBINM YHUBEPCUTET WHXKEHEPHBIX
texHojoruii, 2020. — 121 c. : wn., T1abm.; [OnextponHelii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view red&book id=612388

2. KoncrantnaoB B.M buomorust mis npodeccuii U crenuanbHOCTEH TEXHHUYECKOTOo M

€CTEeCTBEHHO - Hay4yHOro mpodumieil: yuyeOHMK Ui CTyA.  YUpeKICHHM
cpen.npod.odpazoBanust/ - 7-¢ u3fd., crep.- M.: uzgarenbckuil neHtp "Axamemus',
2018- 336c¢.

JonotHUTE/ILHAS JIUTEpPaTypa:
1. Anppxenckas W.JO. OrtkpeiTele 3amaun. buosorus: cunbHOE MBIIUIEHHE Yepe3
OoTKpbITHIE 3amaun: mpakTuky/ U.FO. Anapxesckas. — Mocksa: Bura-Ilpecc, 2021.- 256

o WL [DnexTpoHHbIH pecypc]. Pexxum JIOCTyMa:
[www.https: //b|b||oclub ru/index.php?page=book_view_red&book_id=603089
6.06.2023].

2. Jlees O.M. Tpenaxep 1o OWONOTMU MJIi MOJATOTOBKM K LIEHTPAIU30BAHHOMY
TecTupoBaHuio u dk3ameny / O. U. Jles -2-e u3n., ucnp. — Munck: Terpamur, 2019. —

400 c: Tab., nn.; [DneKTpOHHBII pecypc]. Pexum JIOCTyTIA:
[www.http://biblioclub.ru/index.php?page=book_view_red&book_id=571721
6.06.2023].

3. Tymsaxosa O.B. N30panHble BOmpockl oO0miel Owomornu: yueOHOoe mocodue / O.B.
TynsakoBa. — U3x. 2-e, crep. — Mocksa; bepaun: Jupekr -Meaua, 2019.- 147 c.: cxem.,

ui., Tabm.; [DnexTpoHHBIT pecypc]. Pexum JOCTYTIA:
[www.http://biblioclub.ru/index.php?page=book_view_red&book id=576761
6.06.2023].

HNuTepHeT — pecypcebl:
1. Bwupeoypoku 1o  mpeaMeTaM — IIKOJBHOW  mporpammbl.  Pexxum  jmocryma:
[www.interneturok.ru 6.06.2023]

14


http://biblioclub.ru/index.php?page=book_view_red&book_id=612388
https://biblioclub.ru/index.php?page=book_view_red&book_id=603089
http://biblioclub.ru/index.php?page=book_view_red&book_id=571721
http://biblioclub.ru/index.php?page=book_view_red&book_id=576761
http://www.interneturok.ru/

Bces 6uonorus. CoBpeMeHHast OMOIIOTHs, CTaThH, HOBOCTH, OubOIHOTeKa. Pesxknm moctyna:

[www.biology.asvu.ru 6.06.2023]

Enunoe okHo goctyna k oOpazoBareibHbIM pecypcam MHTepHeTa o Ouonoruu. Pesxxum
nocrymna: [www.window.edu.ru/window 6.06.2023]

Krnacchass nocka s nroOo3HarenbHbIX. Pexxum noctyma: [www.class-fizika.nard.ru
6.06.2023]

OOpasoBaTeNbHBIA CAWT JJIS IIKOJLHUKOB. PexkmMm noctyma: [www. alhimikov. net
6.06.2023]

Omummnuana «Ilokopu BopoObeBsl rops». Pexxum goctyna: [www.pvg.mKk.ru 6.06.2023]
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4. KOHTPOJIb M OIEHKA PE3YJLTATOB OCBOEHHS YYEBHOM
TACIATITAHBI

KoHTpons M oOIeHKa pe3yibTaTOB OCBOEHHUS 00I1€00pa30BaTeNbHON JUCHUILIIMH
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIE Ha (POPMHUPOBAHUE OOLINX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 110 pa3jesiaM U TeMaM CoJepXKaHHs yueOHOro MaTepuaia.

Oobmasi/npodeccuoHanb Pa3znen/Tema Tun oueHoYHBbIX
Hasi KOMIIEeTEeHIIUsI MeponpusTHil
OK 01 Tema 1.2 Tema 1.3 BrinonHeHne npakTu4ecKkux
Tema 2.5 Tema 2.6 3aJaHUM.
Tema 4.1 Tema 4.2 Ompoc.
Tema 4.3 Tema 4.4
Tema 5.1
OK 02 Tema 1.1 Tema 1.2 Tema 1.3

Tema 1.4 Tema 1.5

Tema 2.1 Tema 2.2 Tema 2.3
Tema 2.4 Tema 2.5 Tema 2.6
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 4.4 Tema 4.5

Tema 5.1

OK 04 Tema 1.2 Tema 1.3 Tema 1.5
Tema 2.1 Tema 2.3 Tema 2.4
Tema 2.6

Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.4 Tema 4.5 Tema 5.1

OK 07 Tema 4.1 Tema 4.2
Tema 4.3 Tema 4.4
Tema 4.5
K 11.2 TIK 11.3 Tema 4.4 Tema 4.5
Tema 5.1 Tema 5.2
OK 01 OK 02 OK 04 JuddepennrpoBanHblii 3a4eT
OK 07

I[IK11.2 TIK11.3
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