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Pabouass mporpamma yue6Horo npeamera OVYIIL.11buosorusi papaborana Ha ocCHOBE (eaepaTbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHAapTa cpenHero odmero obpasoBanus - nanee OIOC COO,
YTBEPKJICHHOTO TpHKa3oM MuHHCTepcTBa oOpa3zoBanus ¥ Hayku P® ot 17 mas 2012 r. N 413 (c usm.
[TpukazoB MwunoOpHayku P® or 29.12.2014 N 1645,0or 31.12.2015 N 1578,0otr 29.06.2017 N 613,
Munnpocsenienust PO or 24.09.2020 N 519, or 11.12.2020 N 712, ot 12.08.2022 N 732, ot 27.12.2023 N
1028), na ocnoBa ¢enepanbHOl oOpa3oBarenbHOi mporpamMmel COO (IIpukaz Ne371 ot 18.05.2023r.),
OpUMepHOi  paboueil mporpamMMmbl  001Ie00pa30BaTeIbHON  AUCHUILIMHBI  «buomorus» st 1podecCHOHATBHBIX
00pa3zoBaTenbHBIX OpraHm3anuii — omoOpeHHONW MuHHcTepcTBoM IIpocBemenus P® OI'bBOY AIIO HPIIO wm
pexomennoBannoi g Bcex YITIC (Ilporokon Ne 8 ot 02.04.2025 r.) nna mpodeccun cpegHero npoheCcCHOHaIbHOTO
obpazoBanus 23.01.09 [lomomHuk MamuHucTa (110 BHIAM MOJABHKHOIO COCTABA KeJI€3HOJ0POKHOI0 TPAHCIOPTA),
BXOMAIIIE B yKpymHeHHyI0 Tpymmy mnpodeccuit/cnermansHoctedt  23.00.00 TEXHUKA u TEXHOJIOTI'US
HA3EMHOTI'O TPAHCIIOPTA.

Pa3zpaboruuk:

dénoposa Tarbsina ApTéMOBHA, IPENOAABATENb OHOJIOTHH FOCYJAPCTBEHHOTO OI0KETHOTO
npodecCHOHATBLHOI0 00pa3oBaTeIbHOI0 yupexaeHus Mpkyrckoit obmactu

«GUMUHCKUHN KEEe3HOAOPOKHBIA TEXHUKYM»

Cornacosaso:
PykoBojuTeE b METOIMYECKON KOMHCCHY TIpEroiaBaTeieh
obmeobpasoBarenbHbIX qucunmind: Cusyxuna T.C. A

[Ipotokon Ne 6 ot 04 peBpans 2025 r.
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1. TACHIOPT PABOYEM ITPOT'PAMMBI YUYEBHOI'O IIPEJIMETA
OYVII.11 buosorus

1.1. O6nacTh npuMeHeHUs1 padoyeil MPporpaMmbl
PabGouassi mporpamma oOmieoOpa3zoBarensHoro yueObHoro mpeamera OVYIL11 Bbuosaorus
npeHa3HauyeHa Ui M3Y4YeHUs OHOoNorMuM B NPOQPECCHOHATIBHBIX  00pa30BaTENIbHBIX
opranmzaiusax CIIO, peanusyrommx o0pa3oBaTelbHYI0 MpPOrpamMMy CpeaHero ooOmiero
oOpa3oBaHusi B TMpeAeiax OCBOEHHS OCHOBHOH MpodecCHOHAIbHOW 00pa3oBaTeIbHOM
nporpammel CITO (OITIOIT CITIO) nHa 6a3e ocHOBHOTO 001Iero oOpa3oBaHUs TPU IOJATOTOBKE
KBATM(UIMPOBAHHBIX pabounx, ciayxamux 23.01.09 IMomommuk MammHHCTAa (MO0 BHAAM
MO/IBUKHOI0 COCTABA KeJIe3HOJ0POKHOT0 TPAHCIOPTA) BXOAAIIEH B YKPYMHEHHYIO TPYIITY
npodeccuit/cnenuanbaoctreir  23.00.00 TEXHUKA u TEXHOJIOI'USI HA3ZEMHOI'O
TPAHCIIOPTA.
1.2. MecTto mnpeaMera B CTPYKType OCHOBHOH mNpodeccHOHAIbHONH o00pa3oBaTeIbHOM
nporpammbl npeamera: npeamer OVIL.11 buomorus BxomutT B  oO0mieoOpa3oBaTeIbHbBIC
yaeOHble TpeaMeTsl U siBisieTcss oOs3arenbHor yacthio OIT CITO mo mpodeccun 23.01.09
IloMOIIHMK MAalmIMHMCTA (M0 BHAAM MOJBMJKHOIO COCTABa  KeJ€3HOJI0POKHOIO
TPaHCIopTa).
1.3. lean npeagMera — TpeOGOBAHMSA K Pe3yJIbTATAM OCBOEHUS NPeIMeTa:
Copepxanue nmporpamMmmbl OYII1.11 buonorus HampaBiieHO Ha JOCTHKEHHE CIICTYIOIIUX IIeNeH:

® OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI 3HAHUHN O OMOJIOTHYECKUX TEOPHSIX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIAX, CIYXKAIIUX OCHOBOM JIsl JOPMUPOBAHUS TIPEICTABICHUN
0 €CTECTBEHHO-HAYYHOU KapTHHE MUPA,

0 METOAAX HAyYHOTO MO3HAHUS, CTPOSHHH, MHOTOO0pa3HK M OCOOCHHOCTSX JKUBBIX CUCTEM
Pa3HOTO YPOBHS OpraHU3alliH, BBIJAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEAOBAHUSIX B
OHOJIOT Y,

e (opmMupoBaHHE y 00yUJaAIOMIUXCSI TO3HABATEIBHBIX, HHTEIUICKTYaIbHBIX
Y TBOPYECKUX CIIOCOOHOCTEH B MpOIlecce aHAIN3a IaHHBIX O MYTIX Pa3BUTHS
B OMOJIOTUHU HAYYHBIX B3TJISIOB, UCH U MOAXO0I0B K H3YUYEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS
OpTaHu3aINH;

® CTaHOBJIEHHE Yy OOydJaromuxcs o0mel KyabTypbl, QyHKIIMOHAIBHOW IPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSCHATH M OIICHUBATH SBJICHHS OKPY>KAIOILIETO MUPA )KUBOH MPUPOIBI HA OCHOBAHUHT
3HAHUH U OIBITA, TIOYYEHHBIX MTPH N3YUYECHUH OMOJIOTHH;

e (opmupoBaHue y o0yyaromuxcsi yMEHUN UIUTFOCTPUPOBATh 3HaUEHHE OMOJIOTMYECKUX 3HAHUM B
MPAKTUYECKOH IEATEIIEHOCTH YEJIOBEKa, PA3BUTHH COBPEMEHHBIX METUITMHCKUX TEXHOIOTUN U
arpoOMOTEXHOJIOTHiA;

e BOCMUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH MTO3HAHUS YEITOBEKOM KUBOU

MIPUPOJIBI, HEOOXOMMOCTH OEPEKHOTO OTHOIIIEHHS K HEH, COOFOIEHUS 3THYECKUX HOPM IIPU TIPOBEICHUH
OMOJIOTNYECKUX MCCIIEJOBAHUM;

® 0CO3HAHHE IIECHHOCTH OMOJIOTUYECKUX 3HAHUH JUISI TOBBIIICHUST YPOBHS SKOJOTHUECKON KYIBTYPHI, IS
(GbopMHpOBaHUS HAYIHOTO MUPOBO33PECHUS;

® [pUMEHEHHE MPUOOPETEHHBIX 3HAHUH U YMEHHUI B TIOBCEAHEBHOM KU3HU

JUISL OLIEHKHU TIOCJIEICTBUIA CBOEH JI€ATEIIbHOCTH 10 OTHOLICHUIO K OKPY’KaIOIIeH cpesie, COOCTBEHHOMY

3I0POBBIO0, 0OOCHOBAHUE U COOJIIOICHHIE Mep MTPOPIITAKTUKH 3a00JI€BaHUM.

[Tnanupyemble pe3ynabTaThl OCBOeHHs oOmieoOpazoBatenbHoro mnpeamera OVIL11  buonorus B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO, popmupoBaHue 1 pa3BUTHE OOLIUX KOMITETEHIIUI:

Kon u HamMeHoBaHue [Tnanupyemblie pe3ynbTaThl OCBOCHHUS MIpeIMeTa
OPMHPYEMBIX
(bopmrpy N Oo6mue [IpeameTHbIC
KOMIIETEHITNI




OK 01. Beibupatp
CIOCOOBI pEICHUS 3a0a4
npohecCHOHATBLHOM
JEATEILHOCTH
PUMEHUTEIHHOK
pa3IMYHBIM KOHTEKCTaM

JlnyHOCTHBIE PE3YNILTATHI
JIOJDKHBI OTpakaTh B YaCTH:
TPYZIOBOT'O BOCIIUTAHUS:
- TOTOBHOCTb K TPYAY,
OCO3HAHHUE LICHHOCTH
MacTepcTBa, TpyAoJto0ue;
- TOTOBHOCTBH K aKTUBHOM
eSTEIbHOCTH
TEXHOJIOTHYCSCKOM
U COLIMAIbHOMU
HaIpaBJIEHHOCTH,
CITOCOOHOCTH UHUITUUPOBATH,
IJIAHUPOBATh U
CaMOCTOSATENLHO BBITOIHITE
TaKyI0 JIeSITeIbHOCTD;
- HHTEPEC K pa3InuHbIM
cdepam npodeccrnoHaTBHON
JIeITEIILHOCTH.
MeranpeameTHsle
pe3yNbTaThl JOHKHBI
OTpaXKaTh:
OBnazieHre yHUBEPCAIbHBIMU
y4eOHBIMHU MTO3HABATEIHHBIMU
NEUCTBUSIMU:
a) 0a30BbIC JJOTUYECKHE
NECUCTBUA:
- CAMOCTOSTEIIEHO
dbopMynupoBath u
aKTyaJIu3UpOBaTh NPoOIEMY,
paccMaTpuBarth ee
BCECTOPOHHE;
- YCTaHaBIIMBATh
CYIIIECTBEHHBIN NMPU3HAK WU
OCHOBaHWUS ISl CPAaBHEHMS,
KJIacCU(pUKALUU 1
00001IEeHNST;
- ONIpPEACIATH LU
JIeATECIILHOCTH, 3a/1aBaTh
napameTpbl
Y KPUTEPUU UX JIOCTHUKECHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH
Y TIPOTUBOPEUHS
B pacCMaTpUBaEMbIX
SIBJICHUSAX
- BHOCUTh KOPPEKTHUBBI B
JEeITEIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJbTATOB
1IETISIM, OTICHUBATh PUCKH
IOCIICACTBUI IeITSIbHOCTH,
0) 0a30BbBIE UCCIIETOBATEIIbCKUE
JIEUCTBUS:
- BJIaJIETh HaBBIKAaMU y4eOHO-
HCCIIEIOBATEIIHLCKOM
Y TIPOCKTHOM ESITEIILHOCTH,
HaBBIKAMU Pa3peIIeHUs
poOem;

[1P6 1. ChpopMHUpOBaHHOCTH 3HAHUHN O
MeCTe U PO OMOJIOTUH

B CUCTEME Hay4YHOTO 3HAHUS;
(yHKIIMOHATHHON IPAMOTHOCTH YeJIOBEKa
TSI pEIICHUS KU3HEHHBIX TIPOOIIEM.

ITP6 2. ChopmMupoBaHHOCTH YMEHUS
[PacCKphIBaTh COJIEPIKAHUE
OCHOBOITOJIATAIOIIMX OMOJIOTHYECKUX
TEPMHUHOB U TIOHATUMN: KHU3Hb, KICTKA,
TKaHb, OpPraH, OPraHUu3M, BH/I, TOTYJISALIN,
PKOCHCTEMa, OMOIIeHO03, Onocdepa;
MeTabo0sn3M (0OMEH BEIIeCTB

1 TIPEeBpAIICHUE YHEPTHH ), TOMEOCTa3
(camoperyisnusi), ONOCHUHTE3 OeJKa,
CTPYKTypHasi OpTaHU3aIHs )KUBBIX CUCTEM,
ITUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCITpOU3BEACHUE (PETIPOTYKIIMS),
HACJICICTBEHHOCTh, N3MEHYHUBOCTb,
HHEPro3aBUCUMOCTh, POCT H Pa3BHUTHE,
YPOBHEBasi OpraHU3aIIusI.

[TP6 3. ChopmupoBaHHOCTH YMEHUS
PacKpBIBaTh COACPIKAHUE
OCHOBOITOJIATAIOIINX OMOJIOTHYECKUX
TEOPHI U TUTIOTE3: KICTOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
PBOJIFOIIMOHHOM, IIPOUCXOXKICHUS KU3HH U
YeJI0BEKa.

[1P6 4. ChopmMHupoBaHHOCTH YMEHUS
[PacKphIBaTh OCHOBOIIOJIATAIOIIHE
OMOJIOTYECKHE 3aKOHBI  3aKOHOMEPHOCTH
(I'. Menpnens, T. Moprana, H.W. BaBunosa,
0. 'exkerns,

®. Mromnepa, K. bapa), rpanuiisr ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM.

[TP6 5. IIpuoGpeTenHue onbITa MPUMEHEHHS
OCHOBHBIX METOJIOB HAYYHOT'O MTO3HAHUS,
MCIIONIE3YEMBIX B OMOJIOTHH: HAOIIOICHUS
W ONHCAHUS )KUBBIX CHCTEM, IPOIIECCOB U
SIBIIGHUI; OpraHU3aIiy U IPOBEICHHUS
OHMOJIOrMYECKOr0 IKCIIEPUMEHTA,
BBIIBIDKEHU S THIIOTE3, BBISBICHUS
3aBHCHMOCTH MEXKIY UCCIICTyeMBIMHU
BEJTMYUHAMU, OOBSICHEHHSI TOTYYEHHBIX
pe3yIbTaTOB

1 (OPMYIMPOBAHUS BHIBOJIOB C
MCII0JIb30BaHNEM HAYIHBIX TIOHSATHH,
TEOpUi U 3aKOHOB.

[TP6 6. ChopmupoBaHHOCTH YMEHUS
BBIJICTISITH CYIIIECTBEHHBIE TIPU3HAKU
BHUPYCOB, KJICTOK TPOKAPUOT U DYKAPHOT;
OTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHu3MOB, BUIOB, OMOTE€OIIEHO30B U
HKOCHUCTEM; OCOOCHHOCTH MPOLIECCOB
0OMeHa BEIIECTB U NMPEBPAIICHUS JHEPTUU
B KJIETKEe, JOTOCUHTE3, MJIACTHYECKOTO 1

PHEPreTHYECKOr0 OOMEHa, XEMOCHHTE3a,

5




- BBIABJISTH IIPUYIUHHO-
CIICZICTBEHHBIC CBSI3U
U aKTyaJIM3UpOBATh 33J1a4y,
BBIJIBUTATh THITOTE3Y
€C pCUICHUA, HAXOAUTDH
apryMEHTHI JUIsI
JI0Ka3aTeIbCTBA CBOMX
YTBEPKICHUM, 33/1aBaTh
[1apaMeTpsl U KPUTEPUU
peleHus;
- AHAJIM3UPOBATH ITOJYUCHHBIC
B XOJI€ PEUICHHUS 3a7auu
pE3yAbTAThl, KPUTHYECKHU
OLICHUBATh UX JJOCTOBEPHOCTD,
MMPOTHO3UPOBATH U3MCHCHHUC B
HOBBIX YCJIOBHUSIX;
pa3pabarbIBaTh IUIAH PEIICHUS
pOOJIEMBI C YUETOM aHaIu3a
HMCIOIUXCA MAaTCPpHUAIIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;
-- YMCTb IICPCHOCUTDH 3HAHUS B
M03HABATEIBHYIO
U IPAaKTUYECKYI0 00JIacTH
KHU3HEIEATCILHOCTH,
- YMETb UHTETPUPOBATH 3HAHUSA
U3 Pa3HBIX NPEAMETHBIX
o0JjacTen;
- BBIJIBUTaTh HOBBIC UJICH,
npeajaratb OPUrnHaJIbLHBIC
HOJXO/Ibl M PEIICHUS

MHUTO3a, ME103a, OTJIOJOTBOPCHHSI,
[Pa3BUTHUA U Pa3MHOXKECHHUS,
WHINBUIYAIBHOTO Pa3BUTHUS OPTaHU3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BUI000PAa30BAHHSI,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie
0OUTaHUs, BIUSHAS KOMIIOHCHTOB
HPKOCUCTEM, aHTPOIIOTEHHBIX U3MEHEHHI
B DKOCHCTEMaxX CBOEI MECTHOCTH,

KpyroBOpOTa BEUIECTB U
MIpeBpallleHIE YHEPTUHU B Ouocdepe.
ITP6 7. ChopmMupoBaHHOCTh YMEHUS
MPUMEHSITH MTOJIYYCHHBIC 3HAHUS TSI
00BSICHEHUST OMOJIOTUYECKHUX
MPOLIECCOB U SIBIICHUH, JUTSI IPUHATHS
MPAKTUYECKUX PELICHU B
MMOBCEJIHEBHOW KU3HU
C 1eNblo obecreyeHus: 0e30MacHOCTH
CBOECTO 37I0POBbSI H 3JI0POBbS
OKPYXKAIOIIMX JIFO/IeH, COONIOICHUS
310pOBOTr0 00pa3a KU3HU, HOPM
IpPaMOTHOTO TIOBEJICHUS B
OKpYKaroIle NPUPOIHON CPENE;
MOHUMAaHHUE HEOOXOJUMOCTHU
WCIIOJIb30BAaHMS JOCTUKEHUN
COBpPEMEHHOI1 OHoJIOoTUU U
OMOTEXHOJIOTHIA [Tl PAIlHIOHATBHOTO
MPUPOIOTIOTB30BAHUSI.

[TP6 8. ChopmupoBaHHOCTH YMEHUS
pemiats OMOJIOTHYECKHE 3a/1a4H,
COCTaBIISITh TCHOTHITHYECKHUE CXEMBI
CKpEIIUBaHUS
JUTSI pQ3HBIX THUTIOB HACJICIOBAHUS
MPU3HAKOB Yy OPraHU3MOB,

COCTaBIISITH CXEMEBI IepeHOCca
BEIIICCTB M YHEPTUU B IKOCHCTEMAX
(Tenu mUTaHus, TUIICBBIC CETH).




CdopMUpOBaHHOCTH YMEHHM
KPUTUYECKH OIICHUBATh UH()OPMAITHIO
OMOJIOTUUYECKOTO COEPKaHMUS,
BKJTIOYAIOIIYIO NICEB/IOHAYYHbIC 3HAHUS
U3 PA3IIUYHBIX HCTOYHUKOB (CpEACTBa
MaccoBoi WH(GOPMAIIUHU, HAYIHO-
MOIYJISIPHBIC MaTepHUAIIBI);
MHTEPIPETHPOBATH ITUYECKHUE ACTIEKThI
COBPEMEHHBIX MCCIICIOBAHUN B
Ouosioruu, MeAMLMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rI100aTbHBIE
HKOJIOTUYECKHUE TPOOIIEMBI
COBPEMEHHOCTH, OPMHUPOBATH 110
OTHOILIEHHUIO K HUM COOCTBEHHYIO
TIO3HIIHUIO.

ITP6 10. ChopMHpOBaHHOCTH YMEHHIA
C03/1aBaTh COOCTBEHHbIC MMCbMEHHBIC U
YCTHBIE COOOIIEHUS HAa OCHOBE
Ounonornueckor nHopmauu u3
HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO
UCIIOJIB30BaTh MOHATHUHBIN armapar
ounonoruu




OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKa, aHaJIN3a U
MHTEPIIpETALUU

MH(pOPMAaLOHHbIE
OTHH

BBITIOJIHEHUS 3a/1a4
npodeccroHabHOI
NesaTebHOCTH

pMalluu, n

TS

UIM4HOCTHBIE Pe3yIbTAThI TOJKHBI
OTpakaTh B YaCTH: [ICHHOCTH
HAyYHOTO IMO3HAHUS:
-chopMupoBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ ¥ OOIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha JIUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MecTa

B TIOJIMKYJIBTYPHOM MHUDE.
MeTanpeamMeTHbIe pe3yIbTaThl
TOJKHBI OTPaXKaTh:

OBnajieHre YHUBEPCAIbHBIMU
y4eOHBIMH [TO3HABATEIHHBIMH
IMENCTBUSIMU:

B) paboTa ¢ uHpOpMaIuei:

- BIIQJICTh HaBBIKAMU MOTyYEHUS
WH(popMaluu

13 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIIEHO OCYILIECTBIISATh
MOWCK, aHAJIN3, CHCTEMAaTU3aIINIO
U MHTEPIIPETANI0 HH(POpMAIIH
pa3JIMYHBIX BUJIOB U (popm
MpECTaBICHHUS;

- OLICHUBATh JIOCTOBEPHOCT,
IIETUTUMHOCTH HH(POPMALIUH,

ee COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-ITHYECKIM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUH O
MECTE U POJIU OUOJIOTHH

B CHCTEME Hay4YHOTO 3HAHUS;
(bYHKIMOHATIBHON IPaMOTHOCTH
YeJI0BeKa ISl PEIICHUS )KU3HCHHBIX
npooem.

ITP6 7. ChopmMupoBaHHOCTh YMEHUS
MPUMEHSITH MTOJIYYCHHBIC 3HAHUS TSI
00BsICHEHUS! OUOIOTMUECKUX
MIPOLIECCOB U SIBIICHUH, JIJISI IPUHSATHUS
MPAaKTUYECKUX PEIICHUH B
MMOBCEIHEBHOW KU3HU

¢ 11ebt0 obecreyeHus: 0e30MacHOCTH
CBOETO 3/I0POBbSI U 3JI0POBBS
OKPYKaIOIIMX JIFOJICH, COOTIOICHHS
3I0pPOBOTO 00pasa KU3HU, HOPM
IpPaMOTHOT'O TIOBEJICHUS B
OKpYKaroIle NPUPOIHON CPENE;
MOHUMaHHE HEOOXOIUMOCTH
WCIIOJIb30BAHMS JOCTHUKEHUI
COBPEMEHHOM OMOJIOTHHU U
OMOTEXHOJIOTHIA [Tl PAIlIOHATIBHOTO
MIPUPOJIOTIOIIL30BAHHS.

ITP6 10. ChopMHpOBaHHOCTH YMEHHIHA
CO03/1aBaTh COOCTBEHHBIC MMChMCHHBIC
U YCTHBIE COOOILIEHNSI HA OCHOBE
Ounosornueckoi HHpopMaIuu u3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
MCIIONIb30BaTh IOHATUHHBIN amnmapar
ounonorun




OK 04. 3ddextuBHO
B3aMMO/ICVICTBOBATh
paboTaTth B KOJUICKTHUBE H
KOMaH/1e

u

UIMIHOCTHBIC Pe3yJIbTAThI JIOJDKHBI
OTpakaTh B YaCTH: [ICHHOCTH
HAy4YHOTO ITO3HAHUS: OCO3HAHUE
[[EHHOCTU HAyYHOU JeSTeIbHOCTH,
FOTOBHOCTBH OCYIIIECTBIISATh
MPOSKTHYIO ¥ HCCIIETOBATEIHCKYIO
e TSIIBHOCTh MHINBUYaJIbHO U B
rpyrre.
MeTanpeMeTHbIE pe3yIbTaThl
ITOJI’KHBI OTPAXKATh:
OBJ1a/icHUEe YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMU JCHCTBUSIMH:
0) COBMECTHasl IeATEIIbHOCTb:
- IOHMMATh U UCIIOJI30BaTh
MPEUMYIIECTBA KOMaHIHON
Y MHAUBUIYAILHON pabOTHI;
- IPUHUMATh [IEJIU COBMECTHOM
JeSTeIIbHOCTH, OPTaHH30BBIBATH
1 KOOPJAMHUPOBATh ICHCTBUS
10 €€ JOCTUIKEHHIO: COCTABIIATh
IUIaH JeHCTBUI, pacpeaesaTh
pOJIM C y4ETOM MHEHUM
YYaCTHUKOB 00CYXIaTh
Pe3yJIbTaThl COBMECTHON PaOOTHI

ITP6 5. IlpuoGperenue omnbiTa
MIPUMEHEHHUS] OCHOBHBIX METO/I0B
HAy4YHOTO MO3HaHUs, UCTIOIb3YEMbIX B
Ouooruy: HAOMIOACHUS U OTIMCAHUS
KHUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI;
OpraHu3alu 1 NpOoBeICHUS
OMOJIOrMYeCKOro IKCIEPUMEHTA,
BBIJIBUYKEHUS TUTIOTE3, BHISBICHUS
3aBHCHUMOCTH MEX/y UCCIIETyeMbIMU
BEJIMYMHAMU, OOBSICHEHUS TIOJYYEHHBIX
pe3yNIbTaTOB

1 (OPMYIIMPOBAHUS BHIBOJIOB C
MCIOJIb30BaHNUEM HaYYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB




OK 07.
CopeiicTBOBaTh
COXPAaHEHUIO
OKpY>Kalolleu Cpebl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HAHUS
00  W3MEHEHUU
KJIMMAaTa, PUHIUIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIEUCTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUIX

JInyHOCTHBIE PE3YJIbTATHI
JOJDKHBI OTpaXkaTh B YACTH:
9KOJIOTUYECKOT'O BOCIIUTAHUS: -
c(hOpMUPOBAHHOCTh
JKOJIOTUYECKOHN KYIbTYpHI,
IMOHUMaHHUE BIIMSHUS COLUATIBHO-
SKOHOMUYECKHX IIPOLIECCOB Ha
COCTOSIHME PUPOJTHON

Y COLHMAIBHOM Cpe/ibl, OCO3HAHUE
rJ100aBbHOTO XapakTepa
9KOJIOTMYECKUX IPOOIIeEM;

- INIAHUPOBAHUE U
OCYILIECTBJIEHUE JICUCTBUN B
OKpY’Karollley cpesie Ha OCHOBE
3HaHUA LeJeN YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HEIPUATUE ACUCTBUH,
MPUHOCSIINX BPEJ OKPYKarolen
cpexne;

- YMEHHE NIPOTHO3UPOBATH
HeOJIaronpusTHHIE
3KOJIOTUYECKHE MOCIEACTBUS
NPEIIPUHUMAEMBIX JIEHCTBUMH,
MpeAOTBPALIATh UX;

- pacUIMpeHMe OIbITa
JeSATEIbHOCTH 3KOJIOTHUECKON
HaIIpaBJICHHOCTH.
MeranpeameTHbIe pe3ynbTaThl
JOJDKHBI OTpaXkaTh:

OBnageHue yHUBEpCATbHBIMU
KOMMYHUKATUBHBIMU
JEUCTBUSAMMU:

0) COBMECTHasl I€ITEIIbHOCTb:

- IOHUMATh U UCTIOJIb30BAThH
MpEUMYyILEeCTBa KOMaHHOM

Y UHJIUBUIYJIbHOU PaOOTHI;

- IPUHUMATb 1I€JIM COBMECTHOM
NEeATEIbHOCTH, OPTaHU30BBIBATh
Y KOOPJIMHUPOBATH JEHCTBUS

T10 €€ JIOCTUKEHUIO: COCTaBIATh
IUJIaH IEUCTBUMN, PACIIPEAECIATD
pOJIM C y4€TOM MHEHUI
Y4aCTHUKOB O0CYXKIaTh
pe3yNbTaThl COBMECTHON pabOTHI

I1P6 5. IIpuobperenue onbiTa
MPUMEHEHUSI OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHUSI, UCTIOIb3yEMBIX B
Onooruu: HaOIIOIeHUS

Y ONTMCAHUs )KUBBIX CHCTEM, MTPOIIECCOB U
SBJICHUI; OpraHU3aly U IPOBEICHUS
OMOJIOTUYECKOTO SKCIIEPUMEHTA,
BBI/IBIJKEHUS TUIIOTE3, BBISBIICHUS
3aBUCUMOCTH MEXK]y UCCIICAYEMBIMHU
BEJIMYMHAMU, OOBSICHEHHSI TOTYYEHHBIX
pe3yIbTaToB

1 GOpMYIIMPOBAHUS BHIBOJIOB C
MCIIOJIb30BAaHNEM HAYYHBIX TIOHSATHUH,
TEOpHUI U 3aKOHOB.

ITP6 6. ChopmMupOBaHHOCTH YMEHUS
BBIJICTISITH CYIIIECTBEHHbIE PU3HAKU
BUPYCOB, KJIIETOK MPOKAPHOT U SyKAPHOT;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, BUIOB, OMOT€OIIEHO30B U
HKOCHCTEM; OCOOEHHOCTHU MPOIECCOB
0oOMe€Ha BEIIECTB U MIPEBPALLICHUS
SHEPruH B KJIEeTKe, (OTOCHHTE3a,
TUTACTHYECKOTO U SHEPTETHYECKOTO
oOMeHa, XeMOCHHTEe3a, MUT03a, Mei03a,
OILJIOJJOTBOPEHMUS, Pa3BUTHS U
Pa3MHOXKEHUS, UHAUBHUIYaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOI'€HE3a),
60pbOBI

3a CyIIECTBOBAHHE, €CTECTBEHHOTO
otbopa, BU000pa3oBaHus,
MPUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpezie 0OuTaHMs, BIUSAHUS KOMIIOHEHTOB
HKOCHCTEM, aHTPOIIOTEHHBIX N3MEHEHHI
B DKOCHUCTEMAaX CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB U MpeBpalleHue
sHepruu B Ouocdepe.

I[TIP6 7. CdopMHUPOBAHHOCTE YMEHHS
NPUMEHATHh TIOJyYEHHBIE 3HAHHS  JUIS
O0O0BSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB
U SIBJICHUU, JUIS IPUHATHS TPAKTUICCKIX
pElIEHHI B  TIOBCEIHEBHOM  KU3HHU
c 1enplo obecrieyeHus: 0e30MacHOCTU
CBOETO 3JI0POBbS u 3JI0POBbS
OKpYKAaIONIMX  JIIOACH,  COONFOEHUS
3I0pOBOTO  oOpa3a  KHU3HH, HOPM
TPaMOTHOTO TIOBEICHUSI B OKPYXKAroIei
PUPOTHOMN cpeze; MOHUMAaHHe
HEOOXOINMOCTH HUCII0JIb30BaAHUSA
JOCTH)KEHUI COBpPEMEHHON OHOJIOTHH U
OMOTEXHOJOTHH  JJIi  PalMOHAIBHOTO
PUPOJIONIOIIB30BAHUS
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1.4 Konu4ecTBO 4acoB HAa OCBOCHHME IPOrPaMMBbl Y4eOHOT0 IIpeaMeTa:
MaKCHUMaJIbHOW Y4eOHOW HAarpy3KH CTy/IeHTa 72 4ac, B TOM YHCJIE:
00s13aTeNIbHOM ayTUTOPHOM yueOHOI Harpy3Ku cTyneHTa 72 Jaca.
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2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEJIMETA

2.1. O0beM yueOHOr0 mpeMeTa U BUABI y4eOHOI JeATeIbHOCTH 1JIsl podeccuu:

Bun yueOHoil 1esiTe IbHOCTH

O0BbeM yacoB

O0béM yueOHON HATPY3KH 72
Oo6s13aTesIbHAsI ayAUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 72
B TOM 4HCJIe:

JIEKIIUH, YPOKHU 58
8 MOoM Hucjie npoghecCUOHATLHO-0PUEHIMUPOBAHHOE COOEPIHCAHUE 2
NPaKTHYeCKHe 3aHATHsI 10
8 MoM uucie npogheccUOHaNIbHO-0PUEHMUPOBAHHOE COOePI’CAHUE 2
J1adopaTopHbIe 3aHATHUS 4

CamocTosiTesibHasi padoTa 00y4aromerocs:

IIpomesicymounas ammecmayus 8 popme ougpepenyuposannozo 3awema

12



2.2. TEMATHYECKHWMH IVIAH ¥ COJIEP)KAHUE YUYEBHOT'O ITPEJMETA OVYII.11 Buosorus
23.01.09 IToMOIHUK MAIIMHUCTA (110 BUIAM MOJABUKHOI0 COCTABA KeJIe3HO0POKHOI0 TPAHCIIOPTA)

HaumvenoBanue Neypoka| Tema y4yeOHOro 3aHATHA M COAepKaHHE Y4eOHOr0 MaTepHaJia,j1adopaTopHbie H O0bem | @opmupyemble | YpPOBEHb

pa3iesion

mn/n

NMPAKTUYECKHE 3aHATHS, CAMOCTOSITEJIbHASA PadoTa CTYyAeHTAa (npu HATUYUU)

yacoB

KOMIIETCHIIMHU

OCBOCHUSA

2

3

Pa3nen 1. Kierka - cTpyKTypHO-GYHKIIMOHAIbHAS €JUHULA 'KUBOI'0

Tema 1.1

1,2

buoJsorus kak Hayka. O01masi XapakTepucTHKA KU3HH.

CoBpeMeHHbIE OTpacian Onosorndeckux 3HaHui. CBs3b OMOIOTUH CAPYTMMHU HayKaMu:
ouoxumusi, Ouoduzuka, OuoHuka,reHoreorpadus u ap. Poap u

MecTo OMONOruM B (POPMHPOBAHUUCOBPEMEHHOW HAyYHON KapTUHBI MHpa. YpPOBHHU

OpraHu3alUkuBoi Matepuu. O0IIas XapakTepUCTUKA KU3HH, CBOMCTBA JKUBBIX

CcUCTEM. XMMHUYECKHM COCTaB KJIETOK

Tema 1.2

3,4

CTpyKTypHO-QYHKIIMOHAIbHAS OPraHU3aIUs KJIETOK.

Knerounas teopwus (T. llIBann, M. Illnetinen, P. Bupxos).

OcHOBHBIE NOJI0XKEHUS COBPEMEHHOM KJIETOYHOM TEOPUU. THUIIBI KIETOYHOU
OpraHM3aly: NMPOKAPUOTHUECKUN MIyKapuoTHUecKUi. OHOKIETOYHBIE U
MHOTOKJIETOYHbIE ~ opraHusMmbl. CTpoeHue IIPOKapUOTHYECKONKIIETKU. CTpoeHHe
IYKapHOTHUYECKOW KIeTKH. Heknerounsie popMbl )KU3HU (BUPYCHI, OakTepruodarm)

OK1 OK2

Tema 1.3

5,6

JlabopaTopHoe 3ansTHe Nel. CTpoeHHe KJIETKH.

CrtpoeHue KIeTKH (pacTeHHsl, ’KUBOTHBIE, TPUOBI) M KJIETOYHbIC BKIIOUEHHs (Kpaxmail,
KapOTUHOM/IbI, XJIOPOIJIACThI, XPOMOILIACTHI)»

[ToaroroBka MHUKpompenapaToB, HaOMIOJEHUE C TOMOIIbI0 MHUKPOCKOIA, BBISBIECHUE
pa3IuuMii MeXay U3ydaeMbIMH 00beKTaMH, (POPMYJINPOBAHHE BHIBOIOB

OK1 OK2
OK4

Tema 1.4

7,8

CTpyKTypHO- PYHKIHMOHAJBbHBIEC (DAKTOPBI HACIEICTBEHHOCTH.

XpomocomHast Teopus T. Moprana. CtpoeHue XxpoMocoM. XpoOMOCOMHBIH Habop
KJIETOK, TOMOJIOTUYHBIE 1 HETOMOJIOTUYHBIEXPOMOCOMBI, TAIIJIOUIHBIN U JUTUIOUIHBIN
Habop. Hyknennossie kucnotsl: JIHK, PHK HaxoxeHue B Ki1eTKe, UX CTPOCHHUE U
¢yHkuuu. MaTpu4HbIe IPOLECCHl B KJIETKE: pPeIUIMKalus,

OK10K2
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OrocuHTE3
Oernka, penapanus. [ eHeTHYECKUi KO M €T0 CBOICTBA

Tema 1.5 9,10 IIpakTuyeckoe 3ansitue Nel. Pemenue 3agau. Penienue 3agad HaonpeneieHue OK10K2 2
MOCJIeI0BATEIbHOCTH HYKJIEOTHUI0B, aMUHOKHUCIIOT B
HOPME H B Cly4ae U3MEHEHHUsI ToCie0BaTeIbHOCTH HyKIeoTH10BJJHK
Tema 1.6 11,12 OO0OMeH BellecTB M NpeBpPallleHNe JHEPIUH B KJIeTKe. 2
[TonsiTne MeTaboM3M. ACCUMUIIAIUS U JUCCUMUIISIUS - IBE CTOPOHBI
MeTtabonu3ma. Turbel oOMeHa BEemEeCTB: aBTOTPO(HBIN U TeTepOTPOdHEIH,
a’poOHBIN 1 aHadpOoOHBIN. [TnacTuueckuii oomMen.doTocuHTE3. XEeMOCHUHTE3
Tema 1.7 13,14 Ku3HeHHBI MUK KJIEeTKH. OK1 OK2 2
Kierounsrii nuk, ero nepuoapl. @opMbl B CIIOCOOBI Pa3HOKEHUS. OK4
Tema 1.8 15-17 Mmurto3. Meiio3.
Muto3, ero craguu U IPOUCXOISIIKE MPoIecChl. buonornyeckoe 3Hau€HUEe MUTO3A.
Meiio3 u ero craguu. [loBenenne xpomocoM B Meiose. KpoccuHrosep.
buonornueckuii CMBICI MeHO3a.
Pa3nen 2. Ctpoenue U pyHKUMHU OPraHu3Ma
Tema 2.1 18,19 CTtpoeHue opranuszma. OK20K4 1
MHOroKJIeTOYHBIE OpraHu3Mbl. B3aUMOCBSI3b OPraHOB U CUCTEMBIOPTAHOB B
MHOT'OKJIETOYHOM Opranu3Me. ['oMeocTas opranusma 1 ero nojajaep>xanue B
MIPOIIECCEKU3HEEATETLHOCTH
Tema 2.2 20,21 ®opMBbI pAa3MHOKEHHSI OPTaHU3MOB. 1
@opMbl  pa3MHOXEHUsT  OpraHu3sMoB. becmoiroe u  moioBoe
Pa3MHOKEHHE. Bunst Oecrosioro  pa3MHOXKEHHS. [Tonosoe
pa3MHO)KeHue. ['amMerorene3 y uBOTHbIX. CliepMaTOreHe3 U OOTEeHES3.
Ctpoenue mosioBbIX Ki1eTOK.OTmI010TBOpEHHE
Tema 2.3 22,23 OHTOreHe3 pacTeHmni, ’)KUBOTHBIX U YeJI0BeKA. 2
NuauBuayanbHOE pa3BUTHE OPTaHU3MOB. DMOPHUOTEHE3 U €r0 CTa/IUU.
[TocTam6puonanbHbIil nepuoa. Ctaauu MocTIMOPHOHATBHOTO PA3BUTHS Y
YKUBOTHBIX U yenoBeka. [IpsMoen Henpsimoe pa3Butue. buonornueckoe crapenue
n cMepTh. OHTOreHEe3 pacTeHUH
Tema 2.4 24,25,26 OO0pa3oBaHue MOJOBBIX KJIETOK M OIJIOIOTBOPEHME.

[Tonsitue ramerorenesa. Cnepmartorenes. OTINYUs OBOT€HE3a OT CIIEpMATOTreHe3a.
Turbl ONJI010TBOPEHHUS.
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Tema 2.5 27,28 3aKOHOMEPHOCTH HACJIEIOBAHMS. OK2 1
OCHOBHBIE TIOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa30BaHUs raMeT. 3aKOHbI OK4
I'. Mennenst (MOHOTHOPHIHOE M TIOJIMTHOPUTHOECKPEIIINBAHHUE ). OK
BzaumopeiicTBrie TeHOB 7

Tema 2.6 29,30 IIpakTuyeckoe 3ansitue Ne2. Pemenne 3aaay. 2
Pemenue 3amay Ha onpeeneHrue BEPOATHOCTH BOSHUKHOBEHUS
HACJICJICTBEHHBIX TPU3HAKOB IPU MOHO-, JTU-, TOJUTHOPHUIHOM H
AHATM3UPYIOIIEM CKPEIIMBAHUU, COCTABICHHE TEHOTUITUYECKUX CXEM
CKpEIIMBAHUS

Tema 2.7 31,32 CuensieHHOe HacJIeJ0BaHNE IPU3HAKOB. OK1 1
3akonsl T. Moprana. CreruieHHOE HacjlaeI0BaHUe I'€HOB, HAPYIICHUE CLETICHHUS. OK2
HacnenoBanue npusHakoB, CHEIJICHHBIX € MTOJIOM OK4

Tema 2.8 33,34 IpakTuyeckoe 3anaTue Ne3. Pemenue 3axau. OK1 2
Pemenue 3amay Ha ompeneacHUE BEPOSATHOCTH BO3HUKHOBEHHUS HACJICICTBEHHBIX OK2
MIPU3HAKOB TP CIEIUICHHOM HACJIeJOBAaHWHU, COCTaBICHUE T€HOTUIIMYECKUX CXEM
CKpEIIUBaAHUS

Tema 2.9 35,36 3aKOHOMEPHOCTH U3MEHYHUBOCTH. OK1 1
WN3MeHYMBOCT  NPHU3HAKOB. Buabsl M3MEHYMBOCTH:  HACJIECICTBEHHAas U OK2
HEHACJICJACTBEHHas. 3aKOH TIOMOJIOTUYECKHMX PSJOB B HACIEICTBEHHOMU OK4
n3menuuBocty (H.UM. BaBuioB). MyrtanuoHnHas Teopusi M3MEHYMBOCTU. Bujbl
MyTallui U TPUYUHBI UX BOSHUKHOBeHH:. KapuoTtumn yenosexka.

Tema 2.10 37,38,39 Haciaencreennbie 3a00/1eBAHUA Y€J10BEKA.
I'ennsie 1 xpoMocomHBIE 00JIe3HU YenoBeKa. bosie3Hu ¢ HacIeCTBEHHON
MPEAPACTIONO0KEHHOCTHI0. 3HAYEHUE MEAUIIMHCKON T€HETUKHU B MPEJOTBPAILEHNUN U
JIEYEHU N T€HETHYECKUX 3a00J1€BaHUH YEI0BEKA.

Tema 2.11 40,41 IIpakTuyeckoe 3anaTue Ne4. Pemienue 3agau. OK1 2
Pemrenue 3ama4y Ha onpezelneHne TUNA MyTallMUd NP Nepeaayde HacleCTBEHHbBIX OK2
MIPU3HAKOB, COCTaBICHUE NT€HOTUIIMYECKUX CXEM CKPEIUBAHUS OK4

Pa3nen 3. Teopus 3BoJIOUN
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Tema 3.1

42,43

HcTopus 3BOTIOIMHOHHOI0 y4eHUus1. MUKpPO3BOIIOL M.

[Tepeeie  sBomormonnsie  konmenuuu  (OK.b.  Jlamapkx, X.JI. broddon).
OpomounonHass teopust Y. JlapBuna. CHHTETHYECKass TEOpHUs HBOJIOLMU U €€
OCHOBHBbIE MOJNOXEHUS. MukposBomouud. [lomynsmus kak 3jieMeHTapHas
€IMHUIIA 3BOJIOLUUHU. [ eHeTuUeCKrne OCHOBBI IBOJIOLUU. DJIeMEHTapHbIE (PaKTOPHI
sBomtouK. EcrecTBeHHBII 0TOOp - HANPaBISIOMU (GaKTOP IBOIOIUH.
Bunoobpa3oBanue kak pe3yabTaT MUKPOIBOJIIOLNN

Tema 3.2

44,45

MakposBoawouusi. Bo3HMKHOBeHHe W Ppa3BUTHE JKM3HM Ha 3emule.
Maxkpoasomtonusi. @opMbl M OCHOBHBIE HarpaBieHHs MakposBosonuu (A.H.
CeeproB). Ilytu noctmkenuss Ouonormyeckoro mporpecca. CoxpaHeHHe
Oonopa3zHooOpazust Ha 3emsie. ['MIIOTE3bI M TEOPUM BO3HUKHOBEHHS JKU3HU HaA
3emuie. IlosiBieHNrE NEPBBIX KIETOK U UX 3BOMIOLUA. [[pOKapuOTHI M 3yKapHOTHI.
[IponcxoxkaeHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHKHOBEHNE OCHOBHBIX
L@PCTB 3YKapUOT

OK2
OK4

Tema 3.3.

46,47

Hponcxomenne Ye¢JI0BCKA — AaHTPOIIOr€HE3.

AHTpOHOJ’IOI‘I/Iﬂ - HayKa O YCJIOBCKC. CucremMarnyeckoe ITOJIOJKECHHE YeI0BEKa.
CXOZICTBO u OoTJIMYHA  4YCJIIOBCKa C KHUBOTHBIMU. OcHoBHBIE craaun
AHTPOIIOI'CHE3A. BBOHIOLII/ISI COBPEMCHHOI'O YCJIIOBCKA.

Tema 3.4

48,49,50

YenoBeueckne PAaCbl U UX €AUHCTBO.
BpeMH U IIYTHU PpaCCCIICHUA YCJIOBCKaA I10 IIJIAHCTC. HpI/ICHOCO6HCHHOCTL YCJIOBCKa K
Pa3HbIM YCIIOBUAM CPCIBI.

OK2
OK4
OK1

Pasznea 4. Dxojiorus

Tema 4.1

51,52

JKoJIOTHYeCKHe (PAKTOPBI M Cpebl JKM3HM.

Cpenpl o00WTaHMS OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3YIIHAs, ITOYBEHHAas,
BHYTpHOpraHu3MeHHas. DU3HKO- XMMUYECKHE OCOOCHHOCTH cpell OOUTaHUsA
opranusmoB. [IpucnocoOaeHust OpraHu3MoB K *KHU3HU B pa3HbIX cpenax. [lonsrue
sKosioruueckoro (axropa. Knaccudukanus skonorudeckux ¢axtopos. IIpaBuio
muHumyma 1O. JInbuxa. 3akon TonepantHoctu B. Hlendopna

Tema 4.2

53,54

Iomyisinusi, cood1ecTBa, IKOCUCTEMBI.

OKojoruyeckas XapakTepUCTHKA BUIA U MOMYJSIUU. DKOJIOTHUYECKasl HUIIA BUJA.
DKOJIOTHYECKHE XapaKTepuCTHKU mnonyiasuuu. CoolmectBa M HKOCUCTEMBI.
buonieno3 u ero crpykrypa. CBsi3u MEXIy OpraHMu3MamMu B  OHOLIEHO3E.
CTpyKTypHbBIE KOMIIOHEHTBI 3KOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBopot BemiecTB U MOTOK dHEPTHH B 3KocucTeme. Tpoduueckue ypoBHH

OK1
OK2
OK7
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Tema 4.3

55

buocdepa - riiodanbHasi IKOJIOTHYECKas CUCTEMA.

buocdepa - xuBas obomouka 3emun. PazButue mpeacraBienunii o 6mocdepe B
tpynax B.M. Bepnaackoro. O6nactu Ouocdepbl u ee KOMIOHEHTHL JKuBoe
BeuiecTBo Ouochepsl M ero (QyHKUMH. 3aKOHOMEPHOCTU CYILIECTBOBAHHS
ounocgepsl.

Tema 4.4

56,57,58

OcobennocTu Ouochepsnl Kak rj100aJbHOM IKOCHCTEMBI.

Jlunamuueckoe  paBHoBecue B Oumocepe. KpyroBopoTsl — BemiectB |
OMOTEOXUMHUYECKUE  LIUKJIBL ['moGanpHble  SKOJOTMYECKHE  IPOOJIEeMBbl
COBPEMEHHOCTH.

Tema 4.5

59,60

Bansinue aHTponoreHHbIX (paKTOPOB HA OMocdepy. AHTPOIOTCHHBIE
BO3JICHCTBUS Ha Onocdepy. 3arps3HEHUS KaK BH] aHTPOTIOTEHHOTO BO3JACHCTBHSIL.
AHTpomnorenHsie Bo3aeiicTeust HaaTMocepy.  BoszmeiictBust  Ha rumpocdepy.
BozaeiictBust Hanmutochepy. AHTPONOTEHHBIE  BO3JACUCTBUS  HA OMOTHYECKHE
cooOmiecTBa. YTIyOJIGHHO H3Y4arOTCS OTXOJbl, CBS3aHHBIE C
orpeeneHHo mpodeccueil/crnenuanTbHOCThIO

Tema 4.6

61,62

JlabGopaTopHoe 3ansTue Ne2. OTxoabl NPOU3BOACTBA.
IIpogheccuonanvro-opueHmuposanrHoe npakxmuieckoe 3ausamue

«Omxo00vl npouzeoocmeay. Ha ocnose ghedepanvroco kraccughuxayuonnozo
Kamanoea omxo008 onpeoeisims KiacConacHOCHU OMX0008, d2pe2amHoe
cocmosanue u puzudeckyro hopmy omxo008, 0o6pasyowuxca Ha pabouem mecme/ Ha
IMANAXnNPoU3800Cmed, CEA3AHHbLE C ONPedeNeHHOU Npogeccuell/cneyuarbHOCmbio

OKl1
OK2
OK4
OK7

Tema 4.7

63

Bausinue couuaibHO- IKOJOIHYECKUX (PAKTOPOB HA 310POBbeYe/I0BeKA.
3110poBbE U €ro cocTaBistomue. GakTopsl, MOI0KUTEIBHO U OTPULIATENILHO
BIIUSIIOLIME Ha OpraHu3M desoBeka. [IpoOiema TeXHOreHHBIX BO3/IEHCTBUN Ha
3JI0pOBbE YEJIOBEKA (IJEKTPOMArHUTHBIE OIS, OBITOBAS XUMHUSL, U30BITOYHbIE
LIYMBI, paJnaus 1 T.11)

Tema 4.8

64,65,66

OCHOBHBIE THIIBI YKOJOTHYECKHX B3aNMOAelCTBHM.
3KOJ'IOFI/I‘-I€CKI/I€ BBaI/IMOJICfICTBHS{ OpFaHI/I3MOB. B3aI/IMOHOJ'I€3HI)I€
9KOJIOTHUYECKUE B3aUMOJICUCTBHSL.

OK1
OK2
OK7

Pasznea 5. Buosorus B Jxu3Hu
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Tema5.1.

67,68

BuoTexHo10ruN B *KU3HU KAXKIOTO.

buorexHonoruss kak Hayka © Tpou3BOACTBO. (CHOBHBIE HaIpPaBJICHUS
COBPEMEHHOM OMOTEXHOJIOTHH. MeTtoas! OMOTEXHOJIOTHH. OOBEKTHI
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTUIECKIX U T€HETHYECKHUX YKCIIEPUMEHTOB.
[IpaBuia moucka M aHanu3a OMOIKOJOTMYECKOW HHGOPMALMU U3 PA3IUYHBIX
WUCTOYHUKOB (HAaydHas W Yy4eOHO-HAy4YHas JUTEparypa, CpPEIACTBAa MacCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTHE).

Tema 5.2

69,70

Ilpakmuueckoe 3anamue NeS. Keiicot na ananusz ungopmayuu o pazeumuu
NPOMBIUTIEHHOU OUOMEXHOI02UlL.

Pazeumue npomviuinennot ouomexnono2uii u ee npuMeHeHue 8 HCU3HU Yeno8eKd,
NOUCK U aHaIu3 uHgopmayuu u3z paziuyHblX UCMOYHUKOS (HayuHas u y4eOHO-
HayyHas aumepamypa, cpeocmed maccosol uxngopmayuu, cemv Humepnem u
opyeue). Keiicoi Ha awnanusz uHopmayuu o pazsumuu  NPOMbIULLIEHHOU
buomexuono2uii (no epynnam,).

OK1
OK2
OK4

71,72

JAnddepennupoBanHbIii 3a4eT.

OK1 OK2 OK4

OK 7

Hrtoro

72
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3. YCJIOBUA PEAJIMZAIIMU YUYEBHOI'O NPEIMETA OVYII.11 buonorus

3.1. MaTepHaJbHO-TEXHHYECKOE 00ecneyeHue
Peanu3anus pabodeii mporpaMMBbl OCYIIECTBIISICTCS TP HATMYUK KaOuHeTa bronorum.
OO6opynoBaHue yueOHOro KabuHeTa:

- IOCAI0YHBIC MECTA 10 KOJIMYECTBY CTYJCHTOB;

- pabouee MEeCTO MPEToaaBaTeIs.

3.2. UudopmanmoHHoe odecniedeHne 00yUeHHns M0 OHOJIOTHH

IlepeyeHb pekoMeHAyeMbIX Yu4eOHBIX U3aaHuii, NUHTepHeT-pecypcoB, 10MOJTHUTEILHOMH

JIUTEPATYyPbI

OCHOBHBIE HCTOYHUKHU:

JlomoJTHUTEeIbHbIE HCTOYHHKH:

1. B.M.KoncrautunoB, A.I'. PesanoB, E.O.®aneeBa «buonoruss mis mnpodeccuii u

CHEIMAIbHOCTEH TEXHUUYECKOTO M €CTECTBEHHO-HAayuyHOTro npoduuiein» Akanemus 2020

2. Oo6mas 6uonorus 3axapos B.b. (M./Ipoda) 2018r

3. JI.A. Ilapmrytuna «EctectBo3nanue. buonorus» 2019 r. Akanemus

4. DnexTpoHHbIe pecypcbl ceTh IHTepHeT:

y4auTeNnbcKui moptan http://www.biologia.ru/

nopran 1 centsiOps http://1september.ru/

snekTpoHHas rasera «buonorus» http://his.1september.ru/index.php

http://ru.wikipedia.org/wiki

http://biology.asvu.ru/ - Bes Ouonorus. CoBpemeHHass OHOJIOTHS, CTaTbd, HOBOCTH,

Ooubmuoreka.

6. http://window.edu.ru/window/ - emuHOe OKHO MOCTyna K 00pa3oBaTelIbHBIM pecypcaM
WuTepHer o 6uosnoruu

7. http://www.bril2002.narod.ru/biology.html - Buonorus mis mikonapHUKOB. Kpartkas,
KOMITaKTHasl, HO JOCTaTOYHO MOJAPOOHas nHpopmanus mo pasaenam: OOimas Ouosorus,
boranuka, 3oomorusi, Yemosek. http://ic.krasu.ru/pages/test/005.html -tecter 1o
Ounonoruu

agrwpdE

J1st o0yqaromuxcst
1. buonorus B undorpaduke/ O.4 Mazyp : Dxemo, 2023. -160c.

s npenogaBaresei
1. Buosnorus /T.B Hukutuuckas. — Mocksa : Dxkemo, 2024, — 320 c.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS IPEAMETA OVYII.11
buoaorus
KoHTpo/Ib M OLeHKAa pe3yJbTaTOB OCBOCHHUS IPEIMETa OCYIIECTBIISECTCS IpEenojaBareiieM B
IpoIecce TMPOBEACHUS JTA0OPATOPHBIX U MPAKTHUECKUX 3aHATHUN, TECTHPOBAHMS, a TAK)KE BBITIOJHEHUS
CTYJICHTaMH WHJIUBUAYATbHBIX 3aIaHUH U ciauu U] PepeHIIMPOBAaHHOTO 3a4éTa.

KoHTpo.1b M OleHKa PAacKPBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS M NMPHOOPETEHHBIE 00yYarOIUMUCS
yYMEHUSI, HalpaBJIeHHbIe Ha POPMHUPOBaHUE OOIMIMX KOMIEeTeHIMNA. KoMneTeHIMH JOMKHBI ObITh COOTHECEHBI
C IPEeIMETHBIMU pe3yJbTaTaMH. [[1s1 KOHTPOJIA U OILIEHKH PE3y/IbTaTOB OOY4EHHUS MpEnoJiaBaTeNlb BHIOUpaeT
(dopMBI 1 METOJIBI C YU4eTOM podecCHOHATH3AIMKA 00yYSHHS IO TPOrpaMMe IpeaMeTa.

Ob6masi/mpodeccuoHanbHASA
KOMIIeTEeHIUA

Pa3pen/Tema

Tun oieHOYHBIX MEepPONPUATHS

OK 01. Beibupats criocoOb1
pelieHus 3a1a49
podecCHOHATEHOM NI TEIIEHOCTH
MPUMEHUTEIHHO K Pa3IHYHbIM
KOHTEKCTaM

Temser 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1,8.2,9.1-9.3,

9.411-0/c*, 9.51T-0/c, 10.1,
10.2, 10.3I1-0/c, 11.1IT-0/c

O6cyxenue o Bonpocam
JEKLIUU

Paspabotka rioccapus
3anojaHeHue CPaBHUTEIbHBIX
TabsInI

TecTtupoBanue

VYerHbli onpoc

JIMKTaHT Ha UCIIOJIb30BAHUE
apryMEHTOB, OMOJIOTUYECKOM
TEPMHHOJIOTHMH U CUMBOJIMKH
NunuBunyanbHas
camocTosiTelbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX PadoT
KonTtposnbHble paboThl
3amuTa TBOpUYECKUX padoT
3amuTa HHAUBUTYaTbHBIX
IIPOEKTOB

Brinmosnnenue 3aganui
MIPOMEXKYTOUYHOM aTTECTAUH

OK 02. Mcnoab30BaTh
COBpEMEHHBIE CPEJICTBA MIOUCKA,
aHaau3a

W MHTepIpeTanuy nHhopMaIu,

1 MH()OpPMAIMOHHBIE TEXHOJIOTHH
JIUIA BBIITOJIHEHUS 3a1a4
npodeccnoHaNbHOM eI TENbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3,
7.1-7.3,8.1, 8.2, 9.1-9.3,
9.411-0/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-o0/c, 11.11T-0/c

OnenuBaemast TUCKYCCHS TIO
BOIIpOCaM JIEKLIUU

Pa3paboTka MeHTaIbHOM KapThl B
MUHHU TpyIIax

Beinonsenue u 3ammura
1ab0paTOPHBIX paboT
IIpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
IIpencraBneHne yCTHBIX
COOOIIIEeHUH ¢ Mpe3eHTalueH,
MIOATOTOBJIEHHBIX 110 NEPEYHIO
MCTOYHUKOB, PEKOMEHOBAHHBIX
npenoaaBaTeieM

OK 04. DdpdexTuBHO
B3alMO/IEIICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaH/Ie

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1,8.2,9.1-9.3,

9.411-0/c, 9.5I1-0/¢c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxaeHue mo Bompocam
JIEKIIUU

[IpencraBienue pe3yabTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKHUX padoT
3amuTa WHIWBHTYTbHBIX
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MIPOCKTOB

OK 07. CoxmelicTBOBaTHL

COXPAHEHHIO OKPYXKAOIICH CPEJIbI,
pecypcocOepexeHI0, MPUMEHSITh

3HAHUS
00 M3MEHCHUH KJIMMATa,
MIPUHIIMITBI OEPEIKITUBOTO
MIPOU3BOJICTBA, 3 (HEKTUBHO
JICVCTBOBATh

B UPE3BBIYANHBIX CHTYAIHSIX

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3,
7.1-7.3,8.1,8.2,9.1-9.3,
9.411-o/c, 9.5I1-0/¢c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

O6cyxenue o Bonpocam
JEKLIUU

Pa3pabotka rioccapus
3anojaHeHue CPaBHUTEIbHBIX
TabIHI

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha UCIIOJIb30BAHUE
apryMeHTOB, OMOJIOTUYECKOM
TEPMHHOJIOTMU U CUMBOJIMKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
KonTponbHbie paboThl
3aiuTa TBOPUYECKUX padoT
3amuTa HHAUBUYyaTbHBIX
MPOEKTOB

Brimmonnenue 3aganui
MIPOMEKYTOYHOM aTTECTALIKU
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