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Pa6ouas porpamMma y4eGHOM AMCIMIUTMHBL «BHONOrHS» COCTaBICHA B COOTBETCTBMH C
Tpe6oBanusaMu DeiepantbHOrO rocy1apCTBEHHOTO 06pa30BaTENLHONO CTAHAAPTA CPETHETO OOIIEro
06pa30BaHKs, YTBEPKICHHOIO IPUKA30M MunucTepeTBa o6pasoBanus i Hayku P® ot 17 mas 2012
r. N 413 (8 pen. Ilpukaza Munobpuayku PO or 29.06.2017 No613) u ¢ y4eroM IPUMEPHOM
paGoueil porpaMMEl, YTBEPIKACHHON HA 3aCe/aHnu CoBeTa IO OIIEHKE COAEPKaHMS U KadeCTBa
[IPEMEPHBIX Pabodux IporpaMm 00LIeo0pa3oBaTENbHOIO 1 COIMAIILHO-TYMaHUTapHOIO ITHKJIOB
cpeaHero npodeccHoHaIbHOr0 00pa3oBaHHUs IIpotokon Ne 14 ot 30.11.2022 1.

Opranusanusi-pa3paboTarK: MapKCOBCKHH CeNIbCKOXO03AHCTBEHHBIM TEXHUKYM - (pumma
®I'BOY BO «CapaToBcKuii rocy1apCTBEHHBIH YHUBEPCUTET IEHETHKY, OHOTEXHOJIOTUH U
umxenepun umenu H.M. Basuiosay

Cocrasutens: Ilenmora U.B., mpemnomasareib
[TpenonaBaTesb I[Tennosa 1.B.

PaccMOTpeHa Ha 3aceaHUHU [IUKIO0BOM KOMUCCHH CTICIIHATbHOCTH 09.02.07 UadopmManoHHbIE
CHCTEMBI ¥ IPOrPAMMHUPOBAHUE
mpotokosn Ne 3 ot «27» oxtabps 2023 rona.

[Ipencenarens (3& P.X. Cepreesa

PeKOMEHI0BaHa METOIMYECKUM COBETOM MapKCOBCKOro uinaa K MCIONb30BaHMUIO B
yueGHOM IPOIIECCE 10 CIIeHaNIbHOCTHA 09.02.07 UudopManiOHHEIE CHCTEMBI A
POTPaMMHPOBAHKE

npotoxon Ne 3 ot «21» Hosa6ps 2023 roxa

IIpencenaTens METOAMYECKOTO COBETA j MN.A. KyuepeHko

Vreepxaena Jupexropom 1 CoeToM (urajfa/mpoTOKOI Ne 2 ot «21» Hos6ps 2023 roza.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN MPOT'PAMMBI YUEBHOM
JANCHUITVINHBI «BUOJIOT US»

1.1 MecTo AUCHMIVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl:

VYueOHast qucnumuinaa «bruoiorusy sBiseTcs 00s3aTeIbHON YacThio 00111e00pa30BaTEIILHOTO
uKiIa oopasoBarensHON mporpaMmel B cootBeTcTBUU ¢ PI'OC CIIO no cnermansHoct 09.02.07
NudopmanroHHbIe CHCTEMBI M TPOTPAMMHPOBAHHE.
Ocoboe 3HaueHNe JUCUUIUTMHA HMeeT pu GpopmupoBanun u passutuu OK 01.; OK 02.; OK 04.;

OK 07.

1.2. Heab ¥ mu1aHupyemblie pe3yJbTaThl 0CBOECHH S JUCUMIITIMHBI:
B pamkax mporpamMmbl yueOHON AUCIUILTMHBI 00yJaIONTUMUCS OCBaUBAIOTCSI YMEHUS M 3HAHUS

Konn IInanupyemble pe3yJibTaThl 0CBOCHHUS AUCHUIITIHHBI
HanMeHOBaHHe
(l)opanyeMblux Oo6uue JMCcHUIIMHAPHbIE
KOMIeTeH Ui
OK 01. B yacTH Tpy/10BOro BOCIIUTAHUS: c(OpPMUPOBAHHOCTh 3HAHUI O MecTe U
Bribupats - TOTOBHOCTb K TpPYAy, OCO3HAHHE | poii OWOJIOTMM B CHCTEME HAYYHOTO
CHoco0bI LIEHHOCTH MacTepCTBa, TPY10J1t00ue; 3HaHUS;, (YHKIMOHATBHOW TIPaMOTHOCTHU
pelieHus 3a1a4 | - TOTOBHOCTh K aKTHBHOHM NEATEIBHOCTH | YEJOBEKA U PEUICHHUS  KU3HEHHBIX
npodeccuoHanb | TeXHOJIOTHYECKON u COLIMATILHOM | Mpo0IieM;
HOH HaIlpaBJICHHOCTH, CIIOCOOHOCTh | CPOPMUPOBAHHOCTb YMEHHUSI PAaCKPbIBATh
JESTEIbHOCTH WHUIUUPOBATH, IUIAHUPOBATh U | coaepKaHue OCHOBOTOJIAratoIuX
NPUMEHHUTEIBHO | CAMOCTOSITETIHHO — BBINIOJIHATH ~ TaKylO | OMOJIOTUYECKUX TEPMHHOB U TIOHSTHIA:
K pa3IMuHbIM NeSITeNIbHOCTD; KU3Hb, KJIETKA, TKaHb, OpraH, OpPTraHU3M,
KOHTEKCTaM - HWHTEpEC K pasmuuHbIM  cdepaM | BUA, TOMYISIINS, dKOCHCTeMa, OWOIIEHO3,

npodeccnoHanbHOM e TENbHOCTH,
OBnasneHne yHUBEpCAIbHBIMU Y4€OHBIMU
MO3HABATEIbHBIMU JICHCTBUSAMHU:

a) 0a30BbIe JTOTHYECKHE 1€ CTBUS:

- CaMOCTOSITENIbHO (POPMYITUPOBATH H

aKTyaJIu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJIMBATh CYIIECTBEHHBIN

MPU3HAK WM OCHOBAHUS NIl CPAaBHEHUS,
KJIacCcu(PUKauu U 0000IICHUS;

- ONpelensaTb Uend  ACATEIbHOCTH,
3a/aBaTh MapaMeTpbl W KPUTEPUU MX
JOCTHKEHHS,;
- BBUBIITH  3aKOHOMEPHOCTH U
MPOTUBOPEYUSI B  PacCMaTpUBAEMBIX
SIBIICHUSIX;

- BHOCUTH KOPPCKTHBBI B ACATCIILHOCTD,
ONCHUBATL COOTBCTCTBUC PC3YJILTATOB
oejiaaM, OLCHUBATb PHCKU HOCJ'IeHCTBI/Iﬁ
ACATCIIBHOCTH,

- pa3BUBATh KPCATHUBHOC MBIIIJICHUC IIPU
PCHICHUHN KU3HCHHBIX Hp06J'IeM

0) 0a3oBble HCCIIe10BATEeIbCKHE
AeHCTBHA:

- BIIAJIETh HaBBIKAMU yuebHO-
HCCIIEN0BATEIbCKOU 5 MIPOEKTHOM

ACATCIIBHOCTH, HAaBBIKAMH Pa3pCIICHUA

ouocdepa; merabonu3M (0OMEH BEIIECTB U
MpEeBpaIllieHHNe  DHEPruH),  T'OMEOCTa3
(camoperynsuus), OuocuHTe3  Oemnka,
CTPYKTypHast OpraHu3aIus KHUBBIX
CUCTEM, JHUCKPETHOCTb, CAMOPETYISALHS,
CaMOBOCIIPOM3BE/IeHNE  (pEenpOAYKIHMS),
HACJIeJICTBEHHOCTH, W3MEHYUBOCTb,
JHEPro3aBUCUMOCTh, POCT H pPa3BUTHE,
YpOBHEBAsi OpPraHU3aIHs;
c(OpPMHUPOBAHHOCTh YMEHUS PACKPHIBATH
coJiep>KaHue OCHOBOTIOJIAratoIuX
OWOJIOTUYECKNX  TEOpUHA H  THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM,
IBOJTFOIIMOHHOM, TTPOUCXOXKICHHUSI )KU3HH U
YeTI0BEKa,;

c(OpPMUPOBAHHOCTh YMEHHUS PaCKPHIBATH
OCHOBOTIOJIAraro1ue OMOJIOTHYECKHe
3aKoHbI U 3akoHoMepHocTH (I'. Mennens,
T. Moprana, H.W1. BaBunosa, 2. 'ekkens,
®. Mromnepa, K. bopa), rpanumsr ux
MIPUMEHHMOCTH K JKHBBIM CHCTEMaM;
npruoOpeTeHue OTIBITA MIPUMEHEHUS
OCHOBHBIX METOJIOB HAayYHOTO TO3HAHHS,
WCIIOJIb3YEMBIX B OMOJIOTHU: HAOTIOACHUS
Y OTHMCAHHMS JKUBBIX CHCTEM, MPOIIECCOB U
SIBJICHUW; OpraHW3aluil ¥ TPOBEACHUS
OMOJIOTUIECKOTO IKCIICPUMECHTA,
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npoOem;

- BBIABIIATH
CBSI3U W
BbIIBUT'aTh

NPUYUHHO-CJICICTBEHHBIC
aKTyaJIM3UpoOBaTh  3ajady,
THIIOTE3y €€  PELICHUS,
HaXOJHTh apryMEHTBHI TSt
JIOKa3aTeyIbCcTBa CBOMX  YTBEPXKJICHMIA,
3a7aBaTh  MapaMeTpbl W KPUTCPUH
pelieHus;

- aHAIM3UPOBATH MOJYYEHHBIE B XOJIE
pelieHus 3a7a4u PE3YJIbTATHI,
KPUTHUYECKH OLICHUBATh ux
JOCTOBEPHOCTb, POTHO3UPOBATH
U3MCHEHHE B HOBBIX YCIOBUSX;

- yMeTb TEPCHOCUTh 3HaHHI B
MIO3HABATEIbHYID M IPAKTUYECKYIO
00J1aCTH KU3HENEATEILHOCTH,

- yMeThb HHTEIPHPOBaTh 3HAHHUA U3
pa3HbIX IPEeIMETHBIX 00J1acTell;

- BBIIBUraTh HOBBIE WJIEH, Npeaiarath
OPHMTHHAJIBHBIC TTOJIXO/IbI U PEIICHUS;

- CHOCOOHOCTh HUX WCIIOJNIB30BaHUS B

BBIIBHKCHUA THUITIOTE3, BbISABJICHUSA
3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU
BCIMYHMHAMHU, 00BICHEHHS IMMOJIYYCHHBIX

pe3yabTaToB ¥ (OPMYIUPOBAHUS BBIBOJOB
C UCIOJB30BAaHUEM HAYYHBIX MOHITHH,
TEOPUI U 3aKOHOB;

c(OpPMUPOBAHHOCTh  YMEHHUS
CYIIECTBEHHBIE  NPU3HAKH  BHPYCOB,
KJIETOK  MPOKapHuOT M JYKapHOT;
OJHOKJICTOYHBIX U  MHOTOKJIETOYHBIX
OpraHU3MOB, BHUJOB, OHOIrE€OLEHO30B U
9KOCHCTEM;  OCOOCHHOCTH  IPOIECCOB
oOMeHa BEIECTB U MPEeBpallleHus: SHEPTUn
B KIIETKE, (POTOCHMHTE3A, TUIACTUYECKOTO H
JHEPreTUYecKoro oOMeHa, XEMOCHHTE3a,
MHTO32, Mmeiio3a, OILJIOJJOTBOPEHMUS,
pa3BUTHUSA u Pa3MHOXKEHUS,
WHIMBUAYAJILHOTO Pa3BUTHS OpraHu3Ma
(oHTOrEeHe3a), OOpHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOI'0 0TOOpa, BUI000pa30BaHNUS,
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB K Cpelie

BBIACIIATH

[103HABaTEIbHON u COLIMAJIbHON | oOUTaHus, BIIMSTHUS KOMIIOHEHTOB
IIPAKTHKE 9KOCHUCTEM, aHTPOIIOT€HHBIX U3MEHEHUI B
9KOCHUCTEMAX CcBOCH MECTHOCTH,
KPYrOBOpOTa BEIIECTB M IpeBpalleHUe
sHepruu B ouocdepe;
cOpPMUPOBAHHOCTh ~ yYMEHHS  pellaTh
Ouosornyeckue  3ajJaud,  COCTaBIAThH
TEHOTUIIMYECKHE CXEMbl CKPEIIMBAHUS
JUIs  pa3HBIX  THUIOB  HAcCJIE€JOBaHUS
MIPU3HAKOB y OPraHU3MOB, COCTaBIATH
CXEMBI IIEpeHOCa BELIECTB U DHEPIHMHU B
9KOCUCTeMax (LeNu MHUTaHUs, MUILIEBbIE
CETH)
OK 02. B o0mactm meHHOCTHM  HAYYHOro | COOPMHUPOBAHHOCTH YMEHMH KPUTHUECKU
Ucnonb3oBatk MO3HAHUS: OLIEHMBATh UH(OPMALHIO OMOIOTHYECKOTO
COBPEMEHHBIE - c(OpMHPOBAHHOCTh MMPOBO33PEHMSI, | COJEpPIKAHNUS, BKJIIOYAIOIIYIO
CpeacTBa COOTBETCTBYIOIIETO COBPEMEHHOMY | INICEBJIOHAyYHbIE 3HAHMS W3 Pa3TUYHbIX
MIOMCKa, YPOBHIO pa3BUTHS HayKu U | ICTOYHUKOB (cpeactBa MaccoBOM
aHaJM3a u OOIIEeCTBEHHON MPaKTUKU, OCHOBAHHOIO | MH(OpMAIINH, Hay4YHO-TMTOMYJISIPHbBIE
UHTEpIpeTalliy | Ha JUANOre KyJbTyp, CIIOCOOCTBYIOIIETO | MaTepUalbl); UHTEPIPETUPOBATH
uH(pOpMallUU U | OCO3HAHUIO CBOETO MecTa B | OTHYECKHE ACTEKTHI COBPEMEHHBIX
UH(POPMALIMOHH | TOJHUKYJIBTYPHOM MHpE; WCCIIeIOBAaHU B OMOJIOTUH, MEIUIIMHE,
bl€ TEXHOJIOTMM | - COBEPILIEHCTBOBAHUE SI3BIKOBOM U | OMOTEXHOJIOTHUH; paccMmaTrpuBatrh
JUISt YUTATEIbCKON KyJIbTYpbl KaK CpEeICTBa | rJI00albHbIE HKOJIOTMYECKUE MPOOIEeMbI
BBITIOJTHEHUS B3aUMOJCHCTBUS MEXAYy JIOABMH U | COBPEMEHHOCTH, dbopmupoBath 1o
3a1a4y MO3HAHUS MUPA; OTHOIIEHHIO K  HHUM  COOCTBEHHYIO
npodeccuoHandb | -  OCO3HAHME  LEHHOCTH  HAy4YHOH | MO3UIUIO;
HOM NesITeIbHOCTH, TOTOBHOCTh | CQOPMHUPOBAHHOCT YMEHMH CO3/1aBaTh
JESATEILHOCTH OCYILIECTBIIATh IIPOEKTHYIO U | COOCTBEHHBIE THCbMEHHBIE U YCTHBIC
HCCIIEI0BATEIBCKYIO NESITEIbHOCTh | COOOLIEHUS Ha OCHOBE OMOJIOrMYECKON

WHIUBUAYAIBHO U B TPYIIIIE;
OByaneHue yHUBEPCAIbHBIMU Y4€OHBIMU

nH(pOpPMAIIUU U3 HECKOJIBKHX HCTOYHUKOB,
rpaMOTHO  MCIIOJIb30BaTh  MOHATHITHBIN
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MI03HABATEIbHBIMU JEHCTBUSIMMU:

B) padorta ¢ nHgopManmeii:

- BIaJeThb  HaBbIKAMU  IOJY4YEHHUS
uHpOpMAllUM U3 HCTOYHHUKOB pPa3HBIX

TUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIISATH
IIOMCK, aHajJu3, CHUCTEMATU3aLUI0 U
UHTEPIIpETAIIIO uH(popManuu
Pa3IUYHBIX BUJIOB u dbopm
MIpe/ICTaBJICHHUS;

- CO3J1aBaTb TEKCTbl B  Pa3JIMYHBIX
dopMaTtax Cc  yuyeToM  Ha3HAYCHHUS

uHbOpMAlMM ¥ 1EJEeBOH ayAuTOpHH,
BBIOMpas ONTHUMAJIBHYIO bopmy
MPEJCTABICHNUS U BU3yaTH3alUH;

- OLICHHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uHpOpManuy, ee
COOTBETCTBHE NPABOBHIM H MOpPAJIbHO-
ITUYECKUM HOpMaM;

- UCIIOJIb30BATh cpencTaa
MH(POPMAIMOHHBIX "
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTWH B
peleHuH KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX U OpPTaHH3alMOHHBIX
3aJad ¢ COONIOACHHWEM  TpeOOBaHMIA
OPrOHOMHKH, TEXHHKH O€30IacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M OSTHYECKHX HOPM, HOPM
MH(OPMAaIMOHHOM 6€30MacHOCTH;

- BIIQJIETh HABBIKAMU PACIIO3HABAHHUSA WU

amnmapaT OMoJIoTHH

3aIIUTHI uH(popMaIuu,

MH(}OPMALIMOHHON 0€30MacHOCTH

JIMYHOCTH
OK 04. | - TOTOBHOCTH K  CaMOpPa3BUTHIO, | IpuOOpeTEeHNE OITBITA MIPUMEHEHUS
D¢ dexkTuBHO CaMOCTOSITETbHOCTH Y | OCHOBHBIX METOJIOB HAy4YHOrO MO3HAHUA,
B3aUMOJICHCTBO | CAaMOOIIPEEIIEHUIO; UCTIONB3YEMBIX B OMOJIOTHH: HAOIIOICHUS
BaTh U paboTaTh | -OBJIaJICHUE HaBBEIKAMH y4eOHO- | U OTMHUCAHUs KUBBIX CHUCTEM, MPOIIECCOB U
B KOJJEKTHBE M | HCCIIEIOBATEIbCKOM, MIPOEKTHOMI W | ABJICHUM, OpraHWU3allMk | IPOBEICHHS
KOMaHJIe COLMAILHOM JIeSITEIbHOCTH, OHOJIOrTYECKOr0 IKCIIEPUMEHTA,

OBiaaaenue YHHUBEPCAJBHBIMHU | BBIIBHKEHUS THIIOTE3, BBISIBJICHUS

KOMMYHUKATUBHBIMU JIeHiCTBUAMM: 3aBUCHMOCTH  MEXIY  HCCIIEIYEeMBbIMHU

0) coBMeCTHAasl eI TeJIbHOCTb: BEIMUMHAMHU, OOBSICHEHUS TMOJYUYEHHBIX

- MMOHUMATh u HCII0JIb30BATh
IIPEUMYIIIECTBA KOMaHHOU u
WH/IUBUYAJIbHOU paboTHI;

- NpPUHUMATh  LEIM  COBMECTHOU
NESTENIbHOCTH, OpPraHU30BbIBATH U
KOOpJIMHUPOBAaTh  JEHCTBUS 1O €€
JOCTUKEHUIO: COCTaBJIIAATh TUTaH
JEUCTBUM, pACIPENCIATh POJIM C YUYETOM
MHEHUI Y4aCTHUKOB 00CyXI1aTh

pe3yNbTaThl COBMECTHON PabOTHI;
- KOOPJIMHHUPOBATH U BBINOJIHATH PaboTy
B YCJIOBHSAX PEAJbHOIO, BUPTYAJIbHOTO U

pe3ynbTaToB U (HOPMYINPOBAHUS BBIBOJOB
C HCIIOIBb30BAHMEM HAY4YHBIX IIOHATUH,
TEOPUM U 3aKOHOB
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KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIISITh ITO3UTUBHOE
CTpaTErMYeCcKOe MOBEICHUE B Pa3INIHBIX
CUTYaIusiX, MpPOSBISATH TBOPYECTBO H
BOOOpakeHre, ObITh MHUIIMATHBHBIM
OBJageHnue YHHBeEpPCAJIbHBIMU
PeryJisiTABHBIMM e CTBUSIMU:

I') NpUHATHE ce0sl U APYTUX JIIO/AeN:

- INPUHUMATh MOTHBBI W apPTyMEHTBI
JPYTUX JIOJCH TIPU aHAU3€e PE3YIbTaTOB
JIEATEILHOCTH;

- TMpU3HaBaTh CBOE TMPaBO H MPaBO
JPYTHX JIFOJIeH Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MU
C MO3UIMH JJPYroro 4eJoBeKa

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpY’Karoleu
cpenpl,
pecypcocoepex
CHHIO,
MPUMEHSTH
3HaHUA 00
W3MEHEHUU
KJIMMarTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,
3¢ dexTUBHO
JIEHICTBOBAThH B
Ype3BbIYANHBIX
CUTYaIUAX

B 001acTH 3K0JI0IrHYE€CKOT0

BOCIIMTAHMSI:
- c(hopMHPOBAHHOCTH  IKOJIOTHUUYECKOM
KYJIbTYPHI, MMOHUMaHUE BITUSTHHS

COLIMAIIbLHO-OKOHOMHMYECKUX  IPOILIECCOB
Ha COCTOSIHME MPUPOJAHON M COIMATIBLHOM
Cpelibl, OCO3HAHHE r100aJIbHOTO
XapakKTepa KOJIOTHUYECKUX MPpodIIeM;

- IUIAHUPOBAaHME M  OCYIIIECTBIICHUE
JNEUCTBUH B OKpYXKalollled cpene Ha
OCHOBE 3HAHMS IEJell YCTOMYMBOIO
Pa3BUTHS YEITOBEUECTBA;

AKTUBHOE HENpUsITUE JENCTBH,
MPUHOCAIINX BPEJl OKPYKAIOIIEH CPEJIE;
- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHbIC AKOJIOTHYECKUE
MMOCJIEICTBHS MpEANPUHUMAEMBIX
JEUCTBUM, ITPEIOTBPALIATh UX;

- paclIUpEeHHE OMmbITa JEATEIbHOCTH
JKOJIOTMYECKOW HAIIPaBIECHHOCTH;

- OBJAJEHHE  HaBbIKaMU  y4eOHO-
HCCIIeN0BAaTEIbCKOM, MIPOEKTHOMN "
COIMAILHOM NEITEILHOCTU

c(hOPMUPOBAHHOCTb YMEHHUS TMPUMEHSThH
MOJlydYeHHbIE 3HAHUS JUII OOBACHEHUs
OMOJIOTMYECKUX TIPOILIECCOB M  SBJICHU,
JUISL IPUHATUSL NPAKTUYECKUX PEIICHUN B

MOBCEIHEBHOU JKU3HU c EJILI0
o0ecrieueHus 0€3011aCHOCTH CBOEI0
310pOBbSl M 3JI0POBbSI  OKPYXKAIOIIUX

JoJIel, COOJIOIEHUs 3J0pOBOro 0oOpasa
JKU3HH, HOPM TPAMOTHOTO TOBEICHHS B

OKPY’KaroIein MPUPOTHOMN cperne;
IMOHUMaHUE HEO0OXOAUMOCTH
MCIIOJIb30BAHUSA JTOCTHKEHUI

COBPEMEHHOM OMOJIOTUN U OMOTEXHOIOTHI
JUTSL PallAOHATIBHOTO MTPHPOIOTIOIb30BAHHS




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1. O6beM y4eOHOI TMCHUIITIMHBI M BH/IbI Y4eOHOH padoThI

Oo6bem

Buja yueOHoii padboThl 4acoB
72

Oos3aTesbHAsI AyIUTOPHAA y4eOHAasi HATPY3Ka (Bcero)
B TOM YHCIIE:
JIEKIIAU 58
camocTosTellbHas paboTa 00yJarommxcs (BCero)
MPAKTUYECKUE 3aAHATHUS 14

cemMecTpe

IIpomeskyTounas arrectauus B gopme 1udppepeHuPOBAHHOIO 32a4eTa BO BTOPOM




2.2. Pabo4uii TeMaTHYECKMil IJIAH U COAepPKaHUe YUeOHOI JUucUMILIUHbI « Buosorus

HanmenoBanme Coaepixanue yueOHOro MaTepuasa, JadopaTopHblie U NPaKTHYeCKHe PadoThI KonuyectBo | YpoBenn
pa3iesioB U TeM o0yyaromuxcs 4yacos yCBOEHHS
Pasznea 1. KiteTka — cTpYKTYPHO-(PYHKIMOHAJIbHAS € IMHUIIA )KUBOT 0 16
Tema 1.1. Coaep:xanue yueOHOTro MaTepHaJia
buoJsiorus kak Hayka. CoBpemeHHbIe 0Tpaciu OUOIOrHueckux 3HaHuil. CBs3b OMOJIOTUH C IPYTUMH HayKaMu:
OO0mas xapakrepucTuka | Ouoxumus, bnodpusuka, OMoHuka, reoreorpadus u ap. Pons 1 Mmecto 6uonoruu B 4
JKU3HHU dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Y POBHHU OpPraHU3alliy KUBOW MaTEPUU. OK2
OO0m1as XxapaKTepUCTHUKa )KMU3HU, CBOMCTBA KUBBIX CUCTEM. XUMHUYECKHI COCTAB KJIETOK
B ToM Yuc/ie NPaKTHYECKUX 3aHATHI -
CamocrosiTeibHasA padoTa 00y4YalommXxcst -
Tema 1.2. Coaep:xanue yueOHOTro MaTepHaJia OK'1
CrtpykTypHO- Kinerounas teopus (T. llIBann, M. llIneiinen, P. Bupxos). OCHOBHBIE MTOJI0KEHUSI COBPEMEHHOMN OK2
(ynkuuonanbHas KJIETOYHOW T€OpHH. THIIbI KJIETOYHOM OpraHU3alnn: IPOKAPUOTHUECKUN U DYKAPUOTUYECKUN. 4 OK 4
OPraHM3anMs KJIETOK OHOKIETOUHBIE 1 MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHUE IPOKAPUOTUUECKON KIETKH.
CtpoeHue sykapuotuyeckoil kinetku. Heknerounsle (opMbl sxu3HM (BUPYCHI, OakTeprodari)
B ToM 4nciie NPAKTHYECKHUX 3aHATHH -
CamocrosiTeibHasA padoTa 00y4yalommxcst -
Tema 1.3. CrpykrypHo- | Conep:kanue y4eOHOro MaTepuaJjia
(pyHxuuoHaAIBHbIE XpomocomHass Teopusi T. Moprana. CtpoeHue XpOMOCOM. XPOMOCOMHBIM HaboOp KJETOK, 4 OK'1
(daxTopsl TOMOJIOTHYHBIE W HETOMOJOTHYHBIE XPOMOCOMBI, TalJIOWIHBIM W JUMJIOUTHBIA HAOOD. OK2
HACJIeICTBEHHOCTH HyxnennoBeie kucnotel: JIHK, PHK naxoxnenme B kieTke, MX CTpoeHHE W (YHKIUH.
MatpuyHble TpoIecChl B KIETKEe: perinKanus, OMocuHTe3 Oenka, pemapanus. | eHeTHueckui
KOJl M €r0 CBOMCTBA
B ToM unc/ie NpaKTHYECKHUX 3aHATHH -
CamocrosiTeibHast padoTa 00y4al0IMXCs -
Tema 1.4. Conep:xanue yueOHOIro MaTepuaJia
OO0MeH BelIeCcTB U [TonsiTne MeTabonM3M. ACCUMUIISIUS M TUCCUMIIIALNS — JIBE€ CTOPOHBI MeTabonu3ma. THrbl 2 OK 2

IpeBpalleHne JHEPruM B
KJIeTKe

oOMeHa BellecTB: aBTOTPO(HBIA U reTepoTpoHbIN, a3poOHbI 1 aHadpoOHbINA. [InacTuueckuit
oOMeH. PoToCcHHTE3. XEMOCHHTE3

B Tom unc/ie NpaKTHYECKUX 3aHATHH




CamocrosiTesibHAasi padoTa 00y4a0IMXcst

Tema 1.5. )KuzHeHHbIi Coaepxxanue yueOHOIro MaTepuaJa OK 2
IMUKJI KJIeTKH. MuTo3. Knerounslii MK, €ro nepuopl. MuUTo3, €ro CTaguu U MPOUCXOASUIUE TPOLIECCHI. 2 OK 4
Meiio3 buonornyeckoe 3Hauenne muto3a. Meito3 u ero craguu. [loBenenue xpoMmocoM B Mero3e.
Kpoccunrosep. bronornyeckuii cMbIca MeNH03a
Pa3nen 2. Ctpoenue u QyHKIMH OPraHu3mMa 18
Tema 2.1. Ctpoenne Copnepxxanue yueOHOIo MaTepuaJa
OpraHusma MHorokseTrouHbsle opranu3Mbl. B3anMocBs3b OpraHoB M CUCTEMbI OPraHOB B MHOTI'OKJIETOYHOM 2 OK 2
opranusme. ['oMeocras opraHnu3Ma 1 €ro nNoAAep:KaHue B MPOLECCE KUZHEIEITEIbHOCTH OK 4
B TOM uHcJIe IPAKTHYECKUX 3aHATHH -
CamocrosiTeibHass padoTa 00y4yalommxcst -
Tema 2.2. Coaep:xanue yueOHOTo MaTepHaJia OK 2
®opMBbI Pa3MHOKEHHSA @opMbl pa3MHOXKEHMsI OpraHu3MoOB. becronoe u mosioBoe pa3MHOkeHHe. Buisl Oecrosoro 2
OpPraHu3MoB pazMHoxeHus. [logoBoe pazmHoxkeHue. ['aMmeToreHes y »kMBOTHbIX. ClIEpMaTOreHe3 U OOTEHE3.
Crpoenue noJjoBbIX Ki1eToK. Onaoq0TBOpeHHe
B ToM Ync/ie IpaKTHYeCKUX 3aHATHI -
CamocrosiTeibHas padoTa 00y4al0IMXCs -
Tema 2.3. Conep:xxanue yueOHOTro MaTepuaJia OK 2
OHnToOrenes pacrenui, WuauBrayanbHOE pa3BUTHE OPraHU3MOB. DMOproreHes u ero craauu. IloctaMOproHanbHbII 2 OK 4
’KUBOTHBIX U YeJIOBeKa nepuoA. CTauu NoCTAIMOPUOHAIILHOTO Pa3BUTHS y )KUBOTHBIX U yesnoBeka. [Ipsimoe u
HenpsiMoe pa3BuTHe. buonornueckoe crapeHue U cMepTb. OHTOreHe3 pacTeHu
B ToM 4nc/ie IpaKTHYeCKUX 3aHATHI -
CamocrosiTeibHass padoTa 00y4yalommxcst -
Tema 2.4. Copepxanue yueOHOIro MaTepuasa OK 2
3aKkoHOMepHOCTH OcHOBHbIE IOHATHS F€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Mennens 2 OK 4
HACJIeI0BAHHA (MOHOTMOPHIHOE M MOJUTHOPUAHOE CKpeluBaHue). BzanmoaelcTBie reHoB
B ToM unciie NPpaKTHYECKHUX 3aHATHH -
CamocrosiTeibHast padoTa 00y4al0IMXCs -
Tema 2.5. CueniieHHoe Conep:xanue yueOHOro MaTepuaJia OK 1
HacJIe0BaHHe 3akonsl T. Moprana. CuenieHHoe HaclleJOBaHE T'€HOB, HAPYIICHHE CLIETUICHHUS. 2 OK 2
NPU3HAKOB HacnenoBanue npu3HaKoB, CIEMIEHHBIX C ITOJIOM

B Tom unciie NpaKTHYECKHUX 3aHATHH

CamocrosiTeibHas padoTa 00y4alOMIMXCS
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Tema 2.6. Conep:kanue y4eOHOT0 MaTepuaJia OK'1
3aKOHOMEPHOCTH 4 OK 2
H3MEHUHBOCTH N3MeHYnBOCTh NPU3HAKOB. BHU/Ibl N3MEHUMBOCTH: HACIEACTBEHHAs U HEHACIEACTBEHHAs. 3aKOH OK 4
TOMOJIOTMUECKUX PAJI0B B HacaeacTBeHHON usmenunBocty (H.W. BaBunos). MyrannonHas
TEOPHsI U3BMEHUYNBOCTU. Bl MyTaluii U MPUYMHBI KX BO3ZHUKHOBEHUs. KapuoTun yenoseka.
HacnencrBennsie 3a60eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEIIOBEKa. 2
bone3Hnu ¢ HacaeACTBEHHOM NPeIpacnoyioKEHHOCThIO. 3HAUEHHE MEIULIIMHCKON T'€HETUKU B 5
PEJOTBPALICHUN U JICYEHUH TeHETHUYECKUX 3a00JIeBaHU YeJIOBEKa
B ToM unciie npakTHYecKuX 3aHATHI
IIpakTuyeckoe 3anaTre Nel AHanu3 GeHOTUNTNYECKONW N3MEHUYMBOCTH.
IIpakTuyeckoe 3ansaTue Ne2 Onucanue oco0eil IByX pa3HbIX BUJOB OJHOTO Poja Mo
KpUTEPUSM BUJA.
CamocrosiTesibHass padoTa 00y4YalIUXCs
Pasnen 3. Teopusi 3BoJ1IouMHK 14
Tema 3.1. UcTopus Copepxanue ydyeOHOIro MaTepuasa OK 2
IBOJIIOUMOHHOTO YY€HMA. | [TepBrie sBomonronHbIe KoHIenmu (JK.b. Jlamapk, JK.JI. Broddon). DBomrounonnas reopus Y. OK 4
MuxposBo.onus Japsuna. CuHTeTHYECKAasi TEOpUs IBOJIIOLIMU U €€ OCHOBHbIE MOJI0KEHUS. MUKPOIBOJIOLUS. 4
[Tomymnsiuyst Kak JIeMEHTapHas €AMHHIA SBOJIIOLMH. [ €eHETHYECKUE OCHOBBI ABOJIIOLIHH.
OnemeHTapHbIe (DaKTOPBI IBOJIOLNU. EcTecTBEHHBIN 0TOOP — HanpaBISIOUIN GakTop
HBOJIOIMH. BugooOpa3oBaHe Kak pe3yabTaT MUKPOIBOJIOIMH
B ToM 4nc/ie IpaKTHYeCKUX 3aHATHI -
CamocrosiTeibHass padoTa 00y4yalommxcst -
Tema 3.2. Copepxanue yueOHOro Mmarepmuasa OK 2
MaxkposBoJsouus. OK 4
Bo3HHKHOBEHME 1 MakposBosmtonusi. @opMbl 1 OCHOBHBIE HanpasieHus: Makpossostouuu (A.H. Cesepuos). [Tytu 4
pASBHTHE MEAH HA JOCTIOKEHUS Onosoruueckoro mporpecca. CoxpaneHue 6Mopa3zHoo0pasus Ha 3emIie.
Zenre ['unoTre3pl M TEOpUU BO3HUKHOBEHHUS >XU3HM Ha 3emiie. [losiBieHHe MepBBIX KIETOK M MX
sBosmonus. Ilpoxkapuorel m 3ykapuorTel. IIpomcxoxkneHne MHOTIOKJIETOYHBIX OPraHU3MOB.
B03HUKHOBEHNE OCHOBHBIX IIapPCTB AYKapuOT
B ToM 4nciie NPAKTHYECKUX 3aHATHH -
CamocrtosiTeibHast padoTa 00y4alIMXCs -
Tema 3.3. Conep:xanue yueOHOro MaTepuaJia OK 2
IIpoucxoxaenue AHTponoJIorus — HayKa o uejoBeke. CrucTeMaTH4ecKoe MoJoKeHne yenoBeka. CXOoACTBO U OK 4
yeJioBeKa — OTJIMYMSI YeJIOBEKa ¢ )KMBOTHBIMHU. OCHOBHBIE CTaIUM AaHTPONOTEHE3a. DBOIIOLIHS
AHTPONOreHe3 COBPEMEHHOI'0 YEJIOBEKA. 4
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YenoBeueckue pacel 1 UX €AUHCTBO. BpCMH H IIYTHU PACCCIICHHUA YCJIOBCKA I10 IJIAHETEC.

[Tprcrioco0IeHHOCTD YEI0BEKa K Pa3HbIM YCIOBUSM CpPEbl 2

B ToM umciie npakTHYecKuX 3aHATHI

IIpakTnyeckoe 3ansaTHe Ne3 AHaNN3 U OLIEHKA PA3TUYHBIX TUIIOTE3 MPOUCXOKICHUS KUZHU U

YeJI0BeKa.

CamocrosiTesibHasi padoTa 00y4a0IMXcst
Paznea 4. dxonorus 20
Tema 4.1. Conep:kaHue y4eOHOT0 MaTepuaJia OK'1
IKOJIOTHYECKHE Cpenpl oOuTaHus OpraHNU3MOB: BOJHAs, HAa3eMHO-BO3yIIHAs, IIO4YBEHHAS, 2 OK 2
(paxTopbI M cpeabl BHyTpUOpraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpell OOMTaHUS OpPraHU3MOB. OK 7
KU3HU [TpucnocoOnennst OpraHM3MOB K JKU3HU B pasHbIX cpenax. [loHsTre sKoimornueckoro akropa.

Knaccugukanus skonornyeckux ¢aktopoB. IlpaBuno wmmHumyma lO. JluGuxa. 3akon

tosiepanTHOCTH B. lllendopna

B TOM uHc/Ie IPAKTHYECKUX 3aHATHH

CamocrosiTeibHasA padoTa 00y4YalOmMXxcst
Tema 4.2. Ilomyasuus, Coaep:xanue yueOHOro MaTepHuaJia OK 1
cooduiecTBa, OKojoruyeckas: XapakTepUCTHKa BHJAAa W MNOMYJSIIMH. OKOJIOTMYECKass HUIIA BHJA. 4 OK 2
IKOCHCTEMBbI DKoJornyeckne XapakTepucTuku nomynsiuu. CooOuiectBa W 3KocHcTeMbl. bruoneHo3 u ero OK 7

cTpyKTypa. CBs3u MeXy opraHu3MaMu B 6noneHo3e. CTpyKTypHbIE KOMIIOHEHThI SKOCUCTEMBI:

HPOAYLIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BelecTB U MOTOK SHEPIHU B IKOCHUCTEME.

Tpoduyeckue ypoBHU

B ToM 4nciie NPAKTHYECKHUX 3aHATHH

IIpakTnyeckoe 3ansiTue Ned4 PenieHre 5K0JIOrMUECKUX 3a1a4 2

CamocrosiTeibHass padoTa 00y4yalommxcst -
Tema 4.3. buocdepa - Copepxanue yueOHOIro MaTepuaa OK'1
rj100ajbHas buocdepa — xuBas obonmouka 3emnu. Pa3Butne mpeacrasineHuit o 6uocdepe B Tpymax B.U. OK 2
JKoJIorH4yeckas cucrema | Bepuaackoro. OOnactu O6uocdepsl u ee kommnoHeHTH. JKuBoe BemiecTBo Ouocdepsl M ero 2 OK 7

GyHKIHIH.

3aKOHOMEPHOCTH CyliecTBOBaHMs 6rocdepbl. OcobeHHOCTH Orocdepsl Kak Iio0abHON

sKkocucTemsl. JJluHamuueckoe paBHoBecue B 6rochepe. KpyroBopoTs! BeriecTs u

OMOreoXMMHYECKUE IUKIIBL. [ 106aIbHbIE 9KOIOTHYeCKHe IPOOIeMbl COBPEMEHHOCTH

B Tom unciie NpaKTHYECKUX 3aHATHH

IIpakTnyeckoe 3ansiTue NeS CpaBHUTENFHOE ONMCAaHUE IPUPOIAHOI CUCTEMBI U 2
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aAIr'pO9KOCUCTCMBI.

CamocrtosiTeibHAast padoTa 00y4YaommXxcst

Conep:kanue y4eOHOT0 MaTepuaJia OK'1
Tema 4.4. Brusinue AHTPOIIOreHHbIE BO3AEHCTBUS Ha Orocdepy. 3arpsAa3HeHus KaK BUJ aHTPOIIOTEHHOIO OK 2
AHTPOTMOT€HHBIX BO3JIEHCTBHA. AHTPOIIOTeHHbIE BO3/IeiicTBIs Ha aTMochepy. BosaelicTBus Ha ruapocdepy. OK 4
daxTopos na 6uocdhepy | Bosjeiictaus Ha mMTOChEPY. AHTPONOTEHHbIE BO3IEHCTBHS HA GHOTHYECKHE COOBIIECTRA. OK'7

YriyOneHHO N3YYar0TCsl OTXOIbI, CBSI3aHHBIC C ONpeAeNIEeHHOM npodeccreil/cCnenualbHOCThIO

B ToM unciie npakTHYecKuX 3aHATHI

IIpakTuyeckoe 3anaTHe Ne6 OnucaHue aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOIHBIX

naHamadTax.

CamocrosiTeibHasA padoTa 00y4yaommxcst

Coaep:xanue yue0HOro MaTepHaJia OK2
Tema 4.5. Bausinue 310poBbe U ero cocTaBigromue. GakTopbl, TOJOKUTEIHHO U OTPULIATEIHHO BIHSIONINE HA OK 4
COLHAJIBHO- opranusM uesoeka. [Ipo0Giema TeXHOreHHBIX BO3/IEHCTBUI Ha 3710POBbE YEIOBEKA OK 7
IKOJIOTHYeCKHX (97IEKTPOMArHUTHBIE MOJIsI, OBITOBAS XUMHUS, U30BITOUHBIC IITYMbI, paAHAlNs U T.11.). AJantanus
(haxkTopoB Ha 310pOBbLE OpraHu3Ma 4YesioBeKa K pakTopaM OKpyskaromiei cpezsl. [Ipuauumer GopMupoBaHus
yeJioBeKa 310poBbecOeperatoniero nopeaeHus. Pu3nueckas akTHBHOCTb U 3710poBbe. bruoxumunyeckue

ACMEKThl PallMOHATIBHOTO MUTAHUS

B ToM 4nciie NPAKTHYECKHUX 3aHATHH

IIpakTu4yeckoe 3ansiTue Ne7 BrIsiBI€HHNE MYyTareHOB B OKPYKAIOLIEH Cpejie U KOCBEHHAs

OILICHKA BO3MOYKHOI'O MX BJIMSIHMSI HA OPTaHHU3M.

CamocTtosiTeibHAas padoTa 00y4alOIIMXCs
Paspnen S. buoJiorust B :KU3HH
Tema 5.1. Conep:xanue yueOHOro MaTepuaJia OK 1
Buorexnonoruun B bruorexHonoruss Kak Hayka M Ipou3BOACTBO. (OCHOBHBIE HAIpPaBIEHUS COBPEMEHHOMU OK 2
JKU3ZHU KAXKIAO0T0 OHMOTEXHOJIOTHH. MeTtoabl OHMOTEXHOIIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa OK 4

OMOTEXHOJOTMYECKMX M TEeHeTHYECKHMX OKClepuMeHToB. [IpaBuia moucka W aHanmsa

OModKOIOrMuecKoil MHpOpPMAaMKU U3 PA3IMYHBIX HCTOYHUKOB (HaydyHas M y4eOHO-HAay4Has

JUTEpaTypa, CpeCTBa MacCOBOM MH(popMmalmy, ceTb IHTEpHET U Ipyrue)

B Tom unciie NpaKTHYECKHUX 3aHATHH

CamocrosiTeibHas padoTa 00y4aOIMXCcs
Tema 5.2. Copepxxanue yueOHOIro MaTepuaJa OK'1
buorexnosornu B Pa3BuTHe MpoMbIIIIJIEHHOW OMOTEXHOJIOTHI 1 €€ MPUMEHEHHUE B JKU3HU YeJIOBEKa, OUCK U OK 2
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NMPOMBIIIVICHHOCTH

aHaM3 UHQOPMAIIMK U3 Pa3IUYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JIUTeparypa,
CpeJICTBA MacCOBOM MH(pOpMaIu, ceTh MHTepHET 1 1pyrue)

B ToM umciie npakTHYecKuX 3aHATHI

OK 4

CamocrosiTesibHAasi padoTa 00y4a0IMXcst

Hrtoro

72

14




3.YCJIOBUSI PEAJIM3AIIAN ITPOT'PAMMBI YYEBFHOM
JUCIHUIIVIMHBI «BUOJIOTI US>

3.1 TpeOoBaHus K MATEpPHAJIBbHO-TEXHHYECKOMY 00ecre4YeHHuIo.
Peanuzarus yueOHOM TUCHMIUIMHBI TpeOyeT HATMUKS Y4eOHOTo KaOMHETa XUMHH U
Ouonoruu.
- 0bopyoosanuem: TOCAJOYHbIE MECTa MO KOJMYECTBY OOydYaroluxcs; pabouyee MecTo
IPEeroIaBaTeNsl; CTEHIbI;
- mexHuyecKumMu cpeocmeamu o00Oyuenus: KOMIUIEKT TIEPEHOCHOTO MYJIbTUMEIUHHOTO
00opynoBaHus (KOMIBIOTEDP C JIMIEH3UOHHBIM IPOrPaMMHBIM 00€CIIedeHHEM, TPOEKTOP, KOJIOHKU

(aymmno)).

IlepeyeHb JUIIEH3NOHHOTO MPOTPAMMHOIO 00ecneYeHu st
1)«P7-Oducy. Hdorosop Ne I13-1K- 033 ot 21.12.2022 1. ¢ OO0 «Conspuc TexHOTOIKUCY,
Caparos (c 01.01.2023, 6eccpouno).
2)Kaspersky Endpoint Security (anTuBHUpycHOE mporpamMMHoe obOecrneuenue). J[loroBop Ne 6-
441/2025/KCII-170 ot 22.12.2025 1. ¢ OO0 «Comnspuc Texnonomkucy, r. Caparos (01.01.2026 -
31.12.2026).

3.2. UudopmamnuonHoe odecriedeHne peaju3aliu MPorpaMmbl

3.2.1. OcHOBHBIE eYaTHbIE U3TaAHUS

1. KoncrantunoB B.M. u ap. buonorus mis mpodeccuii U CrieMaTIbHOCTEH TEXHHYECKOTO U
€CTeCTBEHHO-HAy4yHOro  mpoduieil:  y4eOHMK Uil  CTYIEHTOB  MPO(eCCHOHAIBHBIX
o0pa3oBaTeNnbHbIX OpraHu3allfii, ocBauBaroumx npodeccuu u cneunanbHoctu CI10. —M., 2017

2. YeoOpmer H. B., I'punesa I'. I'. Buosorusi: yueOHUK sl CTyIEHTOB Npo(ecCHOHAIBHBIX
o0pa3oBaTeNbHBIX OpraHM3alvii, ocBauBaromux mHpodeccun u crenuanbHoct CIIO. — M.,
2017

3. benses I.K., dpmmmun I'., PyBumckuit A.O. Ob6mas Ouonorus. — M.: [IpocBemenue, 2017.
I'pud MunoOpazoBanust

4. 3axapos B.b., MamontoB C.I'., Conun H.M. O6mas Ouonorus. [ns cpeqHux crenuanbHbIX
yueOHbIX 3aBefieHnil. — M., Akagemus, 2017. I'pud Muno6pa3oBanus.

5. Koncrantunop B.M., Psa3anoBa A.Il. OOmas Owuonorus. Yue6. mocoome mms CIIO. — M.
Axanemus, 2017. I'pud MunobOpazoBaHusl.

CnpaBoyHas JuTeparTypa:
1. Koncrantunos B.M., Pg3anosa A.Il. O6mias ounosorus. Yue6. mocooue misg CITIO. — M.
Axanemus, 2017. I'pudp MunobpazoBanus.

HNHTepHeT pecypcebl:

1. Ky3nenona, T. A. O6mas Ouosnorus : yuebnoe nocodue misa CIIO / T. A. Kysnenona, 1. A.
baxxenoBa. — 2-e uzn., crep. — Cankrt-IletepOypr : Jlanp, 2021. — 144 ¢. — ISBN 978-5-8114-
8543-7. — Texkct : snexTpoHHbIH / JlaHb : 31eKTpoHHO-OMOIMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/177026 Pexxum moctyma: ajsi aBTOpU3. TOIB30BATEIIEH.

2. Konosanos, A. M. OGriast 6uosorusi: pabodast TeTpaas : yuebHoe mocodbue / A. M. Konosanos,
M. A. Jlomckos, K. B. 3axapoB. — Mocksa : MI'TABMub um. K.W. Ckpsbuna, 2023. — 80 c. —
Texkcr:  onexktponnslii /  Jlamp @  »nmekTpoHHO-OmOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/364232 — Pexxum mocTyma: 1yt aBTOpH3. TOJIb30BaTENICH

NudopmanuoHHbie pecypebl:
1. Mendeleev.ru https://mendeleevtver.ru/
2. OcHoBbl Onojgorun https://biology.su/
3. Elementy.ru https://elementy.ru/
4. Biology.ru https://biology.ru/
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oW

300Kiy6. MerasHkIIoneaus o >kKUBOTHBIX https://zooclub.ru/

OKOIIOPTAJI UH®O https://ecoportal.info/category/fauna/

I'eneTnveckue u 6MosorHYecKre (300JI0THYECKUE U OOTaHMYECKHUE) KOJUIEKINKH Poccuiickoi
Oenepauun http://www.sevin.ru/collections/index.html

Poccutickuit MUKpOOHOIOTHYECKHMA TOpTaN https://microbius.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM U CHUILIMHBI

KoHTponb M oOlLieHKa pe3yapTaToB OCBOEHHUs 00I1e00pa30BaTeIbHOM  AUCLUIUINHBI
PaCKpBIBAIOTCS Yepe3 AUCUUIUIMHAPHBIE PE3Y/bTaThl, HalpaBiIeHHbIE HA (POPMHUPOBAHUE OOIIUX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHeTeHI_II/Iﬁ I10 pasaciiaM U TEMaM COACPIKAHUA yLIC6H01"O mMarepuajia.

Oo0mas
KOMIIETEeHIUSA

Pazpen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Pazpen 1. Knerka —
CTPYKTYPHO-
(pyHKIHOHAJIbHAS eTMHULIA
JKHBOT0

OK 02

buonorus kak Hayka. O0ras
XapaKTEPUCTHUKA KU3HU

3anojgHeHrue TaOJIHIIbI C OTIHCAaHUEM
METOJIOB MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBAaMU U HEJAOCTAaTKaMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUM

3anonHeHue CPaBHUTEIBHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKUBOTO

OK 01
OK 02
OK 04

CtpyKTypHO-(YHKIIMOHATIEHAS
OpraHu3aIys KIETOK

OueHnBaemasi JUCKyCCHs IO BOIIpOcaM
JEKIUU

Pa3paboTka MEHTaILHON KapThI 11O
KJIACCU(PDHKALIUU KJIETOK U UX CTPOEHUIO
Ha [PO- U DYKapUOTUYECKUX U 110
[IapCcTBaM B MUHH TpyIIax
[IpakTuueckoe 3anstue. IIpencrasienue
YCTHBIX COOOIIEHUH C TIPEe3eHTaINEeH,
IIOATrOTOBJIEHHBIX I10 MIEPEYHIO
HWCTOYHHUKOB, PEKOMEHJOBAHHBIX
IIpENoAaBaTesieM

OK 01
OK 02

CtpykTypHO-GyHKIIMOHATHHBIE
(hakTOpBI HACIIEICTBEHHOCTH

@pOHTaIBHBIN OIIPOC

Pa3zpaboTtka rioccapus

Pemenue 3anay Ha onpeneneHne
[IOCJIEZI0BATEILHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
W3MEHEHHUs MOCIIeI0BaTeIbHOCTH
Hykneotunos JJHK

OK 02

OO0OMeH BeIIECTB U
MIpEeBpaIleHIE YHEPTUHU B KIETKE

@pOHTAIBHBIN OIPOC

3arosHeHNE CPaBHUTENLHON TaOIHIIBI
XapaKTECPHUCTHUK TUIIOB oOMeHa
BEIIECTB

OK 02
OK 04

JKHM3HEHHBIA UK KIETKH.
Muto3. Meiio3

OO6cy>xaeHne o Borpocam JeKIUH
Pa3paboTka neHThl BpeMeHH
KU3HEHHOTO LIMKJIa

Paznen 2. CtpoeHue u
(yHKIUHM OpraHu3Ma

OK 02
OK 04

CrpoeHue opranusma

OnenuBaemas IUCKyccus
Pa3paboTka MEHTaIbHON KapThI
TKaHel, OpraHoOB M CUCTEM OpPTaHOB
OpraHu3MOB (PacTeHHUs], KUBOTHBIE,
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YEJIOBEK) C KPAaTKOUW XapaKTepUCTUKOM
ux QyHKIMA

OK 02

®opMbl pa3MHOKEHUS
OpraHU3MOB

®poHTaTIBHBINA OITPOC

3anonHeHue TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamMu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, JKUBOTHBIX
U YeJIoBeKa

Pa3paboTka 1eHTbl BpeMEHHU C
XapaKTepUCTUKOMN 3TAallOB OHTOTE€HE3a
OTJEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa [0 MUKPOIpyIIIaM
Tect/ompoc

CocraBieHue )KU3HEHHBIX IUKIIOB
pacTeHuii 1o oTAenaM (MOXOBUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAJOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN ONIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHLBIX IIPHU3HAKOB IIPU
MOHO-, TU-, TOJIUTUOPUIHOM U
AHAIM3UPYIOIIEM CKPEILMBAHUU,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpEIIBaHus

OK 01
OK 02

CrerieHHOe HaclIEIOBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3anaud Ha onpeneneHue
BEPOSATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CIICTIJICHHOM HacJeJOBaHHUH,
COCTABJICHUEC T'CHOTUIINYCCKUX CXEM
CKpPEIIUBAaHUSA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHUYUBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHue Tuna
MyTalliy IIpH IIepeaaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTABJICHUC 'CHOTHUIITNYCCKUX CXEM
CKpEILMBaHUS

Pasznea 3. Teopus 3Bosionun

OK 02
OK 04

Hcropus 3BOIIOIIMOHHOTO
ydeHus. MUKpOIBOIIOLMSA

@pOHTAIBHBIN OITPOC

Pazpabotka rioccapust TEpMUHOB
Pa3paboTka 1eHTHl BpeMEHU pa3BUTHUS
3BOJIIOLIMOHHOTO YYEHUs

OK 02
OK 04

Makpo3BosronHs.
Bo3HukHOBEHME U pa3BUTHE
JKA3HU Ha 3eMie

OuenuBaemasi TUCKYCCHUS:
WCIOJIb30BaHNE apTyMEHTOB,
OHOJOrMYEeCKON TEPMUHOIOTUU U
CHUMBOJIMKH JJI1 J0Ka3aTCJIbCTBa
POJICTBA OPTaHU3MOB Pa3HbIX
CHCTEMATUYECKHUX IPYIIII
Pa3zpaboTka neHThI BpeMEeH!
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BO3HHKHOBEHHUS W PA3BUTHS JKU3HH Ha
3emiie

OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OIIPOC

OK 04 aHTPOIIOTEHE3 Pa3paboTka n1eHTbl BpeMEHU
POUCXOXKICHUS YeTIOBEKa

Pa3nea 4. IkoJiorus

OK 01 Dkonorudeckue GakTopsl U TecT mo skosornueckuM GakTopam u

OK 02 Cpenbl )KU3HU cpelaM KU3HU OpraHUu3MOB

OK 07

OK 01 [Momynsmus, coobiecTna, CocraBieHue cXeM KpyroBopora

OK 02 9KOCUCTEMBI BELIECTB, UCII0JIb3Ysl MaTEPHUAIIbI

OK 07 JEKLIHUH
Pemrenue npakTMKO-OpUEHTUPOBAHHBIX
pacueTHBIX 33JaHU 110 IEPEHOCY
BEIIIECTBA U PHEPTUH B IKOCUCTEMAX C
cocTaBlieHHE TPOPHUUECKHX IeTnel U
nupamuj; OMOMacChl U SHEPTUU

OK 01 buocdepa - rmobanbHast OnenuBaemasi IUCKYCCHS

OK 02 JKOJIOrMYECKas cucrema Tect

OK 07

OK 01 BinusiHue aHTpONOreHHbIX Tect

OK 02 (dakTopoB Ha Ouochepy [TpakTuueckas padbora

OK 04

OK 07

OK 02 Bimstaue connanbHo- OnenuBaemast TUCKYCCHS

OK 04 9KOJIOTHYECKUX (PAaKTOpOB Ha

OK 07 3JI0POBBE YETTOBEKA

Paznen 5. buosnorus B :km3am  |3amuTa pedeparoB: (BHICTYIUIEHUE C

MPE3EHTAINEH )

OK 01 buorexHonOrNN B KU3HA 3amuta pedeparoB: (BBICTYILIEHUE C

OK 02 KaXkI0ro pe3eHTaIHe)

OK 04

OK 01 [TpomeinenHast OuorexHonorus |3amura pedepaTos: (BBICTYIUIEHHE C

OK 02 Mpe3eHTaluen)

OK 04
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