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OOBPEHA

Ha 3acegannu I11IK gucnuIiime MaTeMaTHYeCKOro U
001Iero ecTeCTBEHHOHAYYHOTO LIUKJIa

ITporokon Ne 11 ot «07» utons 2024 r.
IIpencenarens IILK H.E. Macnosa

Pabouas nporpamMa y4eOHOM JUCHUIUIMHBI pa3paboTaHa Ha OCHOBE:!

- @enepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENILHOTO CTaHAApTa CPEAHEro Npo(ecCHOHANTBHOTO
obpazoBanus 38.02.07 «bankoBckoe feno» (yTBEPKIEH Mpruka3zoM MHUHHCTEPCTBA 00pa30BaHUs U HAYKH
P® Ne 856 ot 14.11.2023r.);

- Ilpukaza MunoOpHayku Poccum ot 17.05.2012 N 413 (pea. ot 12.08.2022) «O06 yTBepKICHHH
(denepanbHOrO TroCyIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa CpEeTHEro OO0IIero oOpa3oBaHUs»
(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480);

- Ilpukaza MunucrepctBa mnpoceuienust Poccuiickoit ®enepauun ot 23.11.2022 Ne 1014 «O6
YTBEpPXKJICHUHU (hefepaibHON 00pa30BaTeIbHON IPOrpaMMBbl CpeJHEro 0011ero 00pa3oBaHuUs»
(3apeructpuposan 22.12.2022 Ne 71763);

- [Tucema Munnpocsemenust Poccun ot 01.03.2023 N 05-592 «O nanpaBieHu# peKOMeHAaui» (BMecTe
¢ «PexkoMeHpamusaMu 1O peanu3zaluu CcpeaHero oOmiero o0pa3oBaHus B IIpeserax OCBOEHUS
00pa3oBaTebHON IPOrPaMMBbl CpeTHEr0 MPO(GECCHOHATLHOIO 00Pa30BaHU);

- IIpukaza Munnpocsewmenuss Poccun ot 22.03.2021 N 115 (pen. ot 07.10.2022) "O6 yTBepkaeHUn
[lopsinka opraHM3anMd W OCYHIECTBICHHMS 0Opa3oBaTENbHOM  JEATEIBHOCTH 10  OCHOBHBIM
o011eo0pa3oBaTeabHbIM IIpOrpaMMam - 00pa3oBaTeIbHBIM IPOrpaMMaM HadyajabHOTO OOIIEro, OCHOBHOIO
obmiero u cpegHero obmiero oOpazoBanus" (3apeructpupoBano B Muntocte Poccun 20.04.2021 N
63180);

- IIpukaza Munnpocsemenus Poccun ot 24.08.2022 N 762 (pen. ot 20.12.2022) "O6 yTBepkIeHUH
[lopsinka opraHuM3zanuu M OCYLIECTBIEHHUS OOpa30BaTEIbHOM JAEATEIbHOCTH IO 0Opa3oBaTeIbHBIM
nporpaMMaM CpeaHero mnpogeccuoHanbHOro obpasoBanus" (3apeructpupoBaHo B MuHiocte Poccun
21.09.2022 N 70167);

- IIucema Munnpocsemenus Poccum ot 20.07.2020 N 05-772 "O nHanpaBieHMM HHCTPYKTHBHO-
METOJMYECKOr0 MHUChbMa [0 OpraHMU3allid NPUMEHEHHS COBPEMEHHBIX METOAUK M Mporpamm
IpenojiaBaHusl Mo 00meo0pa3oBaTeIbHBIM JUCHUIUIMHAM B CHCTEME CPEAHEro MpodeccHOHAIbHOTO
o0pa3oBaHMs, YYMTHIBAIOIIMX OOpa3oBaTeiabHble MOTPEOHOCTH O00ydYaroImUXcsi 00pa30oBaTENbHBIX
OpraHu3alyil, peaan3youX IPorpaMMBbl CPEIHETO MPOPECCHOHATILHOIO 00pa30BaHMs;

- IlpumepHoit paboueil mnporpammsl 00IIe00Opa3oBaTeNbHOM  TUCHUIUIMHBI  «buonorus» g
npodeccnoHaIbHbIX 00pa3zoBarenbHbIXx opranuzanuii ®I'bOY AIIO UPIIO (IIporokon Ne 14 ot «30»
HOs10ps1 2022).

ConepxaHue NOpPOrpaMMbl peaU3yeTcsi B IPOLECCE OCBOCHUS OOYYarOIMMHUCS OCHOBHOU
00pa3zoBaTeNbHONM MPOTPAaMMBI C TIOJIYYEHHEM CpeaHero ooOmero oOpa3oBaHMs, pa3paboTaHHON B
cootBeTcTBUM ¢ TpeboBanusmMu GPI'OC COO

Opranuzanus-pazpadorunk: AHO BO Yuuepcurer «MUP»

Pazpaboruuk: [Ipasaun M.U., npenogasatens dakynbrera CIIO AHO BO Yuusepcuter «MUP»



1. O6mas xapakTepucTHKA MPUMEPHOIi padoueii mporpaMMbl 0011e00pPa30BaTeIbHOM
AuCHUILINHBI « brnonxorus»

1.1. MecTo JMCHUILUIMHBI B CTPYKTYpPe NpodeccHoOHAIBLHON 00pa3oBaTeIbHOI MPOrpaMMbl
CIIO:

OomicobpasoBareibHas aucHuIuinHa —«buomorus» m3ydaercss Ha 0a30BOM  YpOBHE B
00111€00pa30BaTeIbHOM [HKIE Y4eOHOrO IUTaHAa OCHOBHOHM mpodecCHOHANbHOM 00pa3oBaTeIbHOM
IPOTrPaMMBI.

1.2. Heau u miaHupyemble pe3ybTaThl 0CBOEHHS TUCHUILIUHBI:

Hess: popMupoBaHue y CTYIACHTOB NPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3auu
JKUBBIX CUCTEM PA3HOT0 paHra Kak OCHOBBI IPUHSATHS PEUICHUH B OTHOIIEHUH O0BEKTOB KUBON PUPOIBI
U B IIPOU3BOJCTBEHHBIX CUTYalIUAX.

3apaum:

1) chopMupoBaTh MOHMUMAHUE CTPOEHHS, MHOI000pa3us U 0OCOOCHHOCTEH KUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHM3allMH, 3aKOHOMEPHOCTEH MPOTEKaHHs OHMOJIOTMYECKHX TIPOIIECCOB U SBJICHUH B
OKpYKalolllel cpene, LEJNOCTHOW HaydyHOW KapTUHBI MHpA, B3aMMOCBSI3M M B3aMMO3aBHCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS ONPEACTATh XHUBBbIE OOBEKTHI B TPUPOAE; NPOBOIUTH HAOIIOACHUS 3a
SKOCUCTEeMaMM [UJISl BBISBJICHHUS €CTECTBEHHBIX W AHTPONOTEHHBIX W3MEHEHUW, WHTEPIPETHPOBATH
pe3ynbTaThl HAOIOICHUH,

3) chopmupoBaTh HABBIKM MPOBEACHUA MPOCTEUIIUX OMOJIOTHUECKUX HSKCIIEPUMEHTAIbHBIX
UCCJICIOBAHUM ¢ COONIOACHUEM MTPaBMII 0€30MacHOTO O0paIleHUsI C 00bEKTaMU U 000PYIOBAaHUEM;

4) pa3BUTh yMEHHUS HCIOJB30BaTh WH(OpPMAIMIO OHOJIOTHYECKOTO XapakTepa W3 Pa3IudHBIX
HMCTOYHHUKOB;

5) chopmupoBaTh yMEHMS MPOrHO3MPOBATH MOCIEACTBUSI CBOEH AEATEIBHOCTU MO OTHOLIEHUIO K
OKpY’KaroIe cpene, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATH W COOJIOATh MEPHI MPOGUIAKTHKA
3a00JI€eBaHUH.

6) copmupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTIDKEHUN OHMONOrMYECKON HAayKH U TEXHOJIOTUN B
MPaKTUYECKOW JIEATETbHOCTH YEJIOBEKa, PA3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOHOTEXHOJIOT HH.

1.2.2. Ilnanupyembie pe3y/bTaThl 0CBOEHHs 0011e00pa30BaTEIbHON AUCHUIIMHBI B COOTBETCTBUM
¢ ®I'OC CIHO u na ocuoe ®I'OC COO
Oco0oe 3HaueHWe JUCHUIUIMHA WMeeT TNpu (GOPMUPOBAHUM U PA3BUTHU OOMIMX W

PO eCCHOHATBHBIX KOMIIETEHITUH:

OK 01. Berbupats criocoObl penieHus 3a1a4 npoQecCHOHATbHON JesSTeNbHOCTH TPUMEHUTEIHHO
K Pa3InYHBIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBpEMEHHBIEC CPEICTBA MTOMCKA, aHATN3a U MHTEpPIpeTalui NHHOpMaIun
1 nHOOPMAITMOHHBIE TEXHOJIOTHH JIJIs1 BEITIOJIHEHUS 337249 MTPOGECCHOHATBHON IeATeTLHOCTH.

OK 04. O¢ddexTnBHO B3aMMOIEHCTBOBATh U padOTAaTh B KOJUIEKTHBE U KOMaH/E.

OK 07. CogeiicTBOBaTh COXPaHEHHIO OKPY)KAIOLIEH Cpelbl, pecypcocOepeXeHuIo, MPUMEHSTh
3HaHMUS 00 M3MEHEHUH KJIMMaTa, MPUHIMIBI OEpeXIMBOro MPOU3BOACTBA, F((HEKTUBHO 1EHCTBOBAThH B
Ype3BbIYAIHBIX CUTYAIHX.

[1K 1.6. OGcmykuBaTh pacueTHBIE OTIEPAIMH C UCIIOIH30BAHUEM PA3JIMYHBIX BUIOB MIATEKHBIX
KapT



Koa n
HAHMEHOBaHHE
GopMupyembIx
KOMIIeTeH U

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIHUIIJIHHBI

O01mme

JAucnuninHapHbie

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
npohecCHOHATBLHOM
JeSITeTbHOCTH
HPUMEHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM.

B yacTu Tpya0BOro BoCnUTAHMS:

- TOTOBHOCTh K TPYydy, OCO3HAHUE
Tpynonooue;

- TOTOBHOCTh K aKTHBHOM JIEATCILHOCTH TEXHOJIOTHUYCCKOM U
COIIMAIIBHOW  HANpPaBJICHHOCTH, CIHOCOOHOCTh  HMHUIIMUPOBATH,
TUTAHUPOBATH M CAMOCTOSITEIIEHO BBIITOJHATH TAKYIO JICITCILHOCTB;

- HHTEPEC K pa3IMuHbIM cdepam npodhecCHOHATBLHOMN IS TEIIBHOCTH,
OBnamenne  yHHBEpCaJIbHBIMA  YY4€OHBIMH  ITO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JTJOTHYECKHE 1€ CTBUS:

- CaMoCTOSTENHHO (OPMYIHUPOBATH M AKTyalU3UPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJMBaTh CYIIECTBEHHBIM TNPU3HAK WJIM OCHOBAHUS IJIA
CpaBHEHUS, KJIACCH(PUKAIIUU ¥ 0000IICHNS;

- OTpEENATh IeNIU JAEITEeIbHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPUHU
UX JTOCTHIKEHUS,

- BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHUs B PaCCMATPUBAEMBIX
SIBJICHHSIX

- BHOCUTH KOPPEKTHBBI B JI€ATEIHHOCTh, OIEHUBATh COOTBETCTBUE
PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKH ITOCIICICTBUI IEATETHHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE MPH PEIICHUU >KU3HEHHBIX
npobem

0) 0a30BbIe HCCJIeI0BATEIbLCKHE TeHCTBHS:

- BJAQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKOH M TPOCKTHOM
JeSITeIbHOCTH, HAaBBIKAMU pa3perieHust mpooiem;

- BBIABJIATH NPUIMHHO-CIICJCTBCHHBIC CBSI3M W aKTyaJIM3UPOBATh
3a/1avy, BBIIBUTATh TUIIOTE3Y €€ PEIIeHHUs, HaXOIUTh apTyMEHTHI JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHWH, 3aJlaBaTh IapamMeTphl M
KPUTEPUU PEIICHUS;

- aHAJIM3WUPOBATH MOJyYECHHBIC B XOJIC PEIICHUS 33JIa9H PE3YJIbTAThI,
KPUTHUYECKH OIEHHBaTh HMX JOCTOBEPHOCTh, MPOTHO3HPOBATH

OCHHOCTH  MAaCTCPCTBA,

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJIM OWOJIOTHH B
CUCTEME Hay4HOTO 3HaHUS; (YHKIIMOHAILHON IPaMOTHOCTH
4eNioBeKa ISl PEeIICHUs KU3HEHHBIX POOIeM;

cOpPMUPOBAHHOCTh YMEHHS PACKpBIBaTh  COJEPKaHUE
OCHOBOIIOJIAralONIMX OMOJIOTHYECKUX TEPMUHOB U MOHSITHH:
KU3Hb, KJICTKAa, TKaHb, OPTaH, OPTaHHU3M, BHJI, TOIMYJISIIUS,
JKocucTeMa, OwuoreHo3, Ouocdepa; merabonusm (oOMeH

BEIICCTB W  MpEBpallleHHe  DJHEPrHH), TIOMEOCTa3
(camoperynsauus),  OuocuHTe3  Oenka,  CTPYKTypHas
OpTraHHU3aIHs JKUBBIX CHUCTEM, JTUCKPETHOCT,
CaMOpETYJISIIIAS, CaMOBOCIIPOU3BENCHHE (PEHPOMAYKIIHS),
HACJICJICTBEHHOCTh, HW3MEHYMBOCTh, JHEPro3aBUCUMOCTb,
POCT ¥ pa3BUTHE, YPOBHEBAsI OpPraHU3AIIUS;

cOPMHUPOBAHHOCTh YMEHHS PACKPBIBATh  COJIEPIKaHUE

OCHOBOMOJIAralmux OHOJOTHYECKUX TEOPHUH U THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOMW, 3BOJIOIMOHHOM,
IIPOUCXOXKICHUS KU3HU U YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUS packpbIBaTh
OCHOBOIOJIararoIme OMOJIOTHYeCKHe 3aKOHBI u
3akoHomepHoctu (I Mengens, T. Moprana, H.HW.

Basunosa, 3. I'ekkens, ®@. Mromnepa, K. bapa), rpanunst nx
MMPUMEHUMOCTH K JKUBBIM CHCTEMaM;

NpUOOpeTEeHNe OMbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAay4HOTO  TIO3HAHMS, HCIIOJNB3YEeMBIX B  OHOJIOTHU:
HaONIOJICHUsI W OMHCAHUS JKUBBIX CHUCTEM, MPOIECCOB U
SBJICHUI; OpTraHW3alldd W TIPOBEACHHS OMOJOTHYECKOTO
SKCIEPUMEHTA,  BBIABWKEHUS  TUIOTE3,  BBISBICHUS
3aBUCMMOCTH  MEXKIYy  HCCIEIYEeMBIMH  BEIMYUHAMH,
OOBSICHEHUS TIONYYEHHBIX PE3YyIbTaTOB U (HOPMYITHPOBAHUS
BBIBOJIOB C HCTIOJIb30BAaHUEM HAyYHBIX MOHSTHH, TEOPHH H
3aKOHOB;
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HU3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETb IIEPCHOCHUTHb 3HAHUSA B IIO3HABATEIBHYI0 U INPAKTUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- YMETb UHTErPUPOBATh 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00IacTel;

- BBIBUTaTb HOBBIE UJACH, IIPEAlaraTb OPUTMHAIBHBIC IOAXOIbI U
peuieHus;

- CIOCOOHOCTh MX MCII0JIb30BaHMs B MO3HABATEIbHON M COLIMAIBHOM
IIPAaKTHUKE

C(OPMHPOBAHHOCTh YMEHHSI BBIICISTH  CYIICCTBEHHBIC
MPU3HAKK BHUPYCOB, KJICTOK MPOKApPUOT U 3IYKApHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTeOIIEHO30B U DIKOCHCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BENIECTB M TMPEBpAIICHUS JHEPTUU B KIETKE,
(hoToCHHTE3a, TIACTUYECKOTO U IHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJIOTBOPCHUS, Pa3BUTHS
U Pa3MHOXCHHS, WHIUBHIYaJbHOIO Pa3BUTHUS OpraHHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO
otOopa, BHI000pa30BaHUA, MPHUCIIOCOOTICHHOCTH
OpPraHu3MOB K cpefic OOWTaHHs, BIUSHHUS KOMIIOHCHTOB
9KOCHCTEM, AaHTPOINOICHHBIX H3MEHCHHH B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W IPEBpAIICHUE
SHEpPruu B Ouocdepe;

C(OPMHPOBAHHOCTL ~ YMEHHUsI  peliaTh  OWOJIOTHYECKUE
3aJ1aui, COCTaBJISATh ICHOTHITMYECKHE CXEMbI CKPCIUBAHHMS
JUISL Pa3HBIX TUIIOB HACIIEJOBAHUSI IPU3HAKOB Y OPTaHU3MOB,
COCTABJIATh CXEMbI IEPEHOCA BEIIECTB W DHEPIUU B
IKOCHCTEMaX (IIENH MUTAHUS, TTUIICBBIE CETH)

OK 02.
Hcnonp3oBath
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajan3a u
WHTEPIPETALNH
uH(pOopMaluu U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJISI
BBITIOJIHEHHUS 337124
npodecCuOHATbHON
JeATETbHOCTH.

B o6s1acTH HIEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMHUPOBAaHHOCT,  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHS HayKd U  OOIIECTBEHHOMU
MPAKTUKHA, OCHOBAHHOTO Ha JHUAJNOre KYIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIUKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SA3BIKOBOM M YUTATEIbCKOM KYJIbTYPhl Kak
CpelICTBa B3aUMOICHCTBUSI MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

- OCO3HAaHHME LIEHHOCTM HAyYHOM JAESATENbHOCTH, TOTOBHOCTH
OCYILIECTBISATh MPOEKTHYI0O M HCCIIEI0BATENbCKYIO JEATeIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE;
OBnafeHue  yHUBEpPCAJIbHBIMU
JEHCTBUSAMMU:

B) padora ¢ uHgopmaumei:

- BJAJeTh HaBBIKAMHU TMOJy4eHUs HH(POpPMAIMH M3 HCTOYHUKOB
pPa3HbIX THIIOB, CAaMOCTOSTEIbHO OCYLIECTBISATh IOWCK, aHaJM3,
CUCTEMAaTH3aIMI0 U UHTEPIPETANNI0 HHPOPMAINH PAa3INIHBIX BUIOB

y‘-Ie6HBIMI/I II03HAaBaTCJIbHBIMU

chOPpMUPOBAHHOCTh ~ YMEHUM  KPUTHYECKH  OIICHUBATh
uH(pOpPMaIHI0 OUOJIOTHYECKOTO COMIePIKaHUS, BKIIOYAIOIIYIO
TICEBJIOHAYYHbIE 3HAHUS U3 PaA3JIMYHBIX HUCTOYHUKOB
(cpeactBa MaccoBoil WHGOpPMAIMK, HAYYHO-TIOMYISPHBIC
MaTepuaibl); HHTEPIPETUPOBATH  ITUYECKHE  ACIMEKTHI
COBPEMEHHBIX HCCJEIOBAaHUN B OHOJOTHH, MEAUIIMHE,
OHMOTEXHOJIOTHH, paccmaTpuBaTh riao0anLHbIE
9KOJIOTHUECKHE MPOOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH
110 OTHOIIEHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;
chOpPMUPOBAHHOCTh YMEHHUI  cO37aBaTh COOCTBEHHBIE
NMUCHbMEHHBIE W  YCTHBIE  COOOIIEHUS HAa  OCHOBE
Omosorndeckoi MHGOpPMAIMK U3 HECKOJIbKUX HCTOYHUKOB,
TPaMOTHO MCIOJI30BaTh MOHATHIHBIN ammmapaT OMOJIOTUH
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1 (hopM IpeICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ y4eTOM Ha3zHAuCHHS
nH(pOpMAaLIUY U LIETIEBOM ayUTOPHH, BRIOUPAasi ONTUMAIBHYIO POpMY
IIPEICTaBICHNS U BU3YyaIU3alUY;

- OULEHUBATh JOCTOBEPHOCTb, JETMTUMHOCTh HH(pOpPMAIUH, €€
COOTBETCTBHE IIPAaBOBBIM U MOPAJIbHO-3TUUECKUM HOpMaM;

- HCIIOJIb30BaTh CPEJCTBAa UH(POPMAILIMOHHBIX U KOMMYHUKAIIHOHHBIX
TEXHOJIOTMM B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX U
OpraHM3aIMOHHBIX 337]a4 ¢ COOI0IeHHEeM TpeOOBaHHUI SPTOHOMUKH,
TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, pecypcocOepeKeH s, IPABOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

- BIIQJIETh HaBbIKAMU pPACIO3HABAHMUS U 3aIMUTHI HH(OpMAIUH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04.
OddexTuBHO
B3aMMO/ICICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaHJIe.

- TOTOBHOCTb K  CaMOpa3BUTHUIO,  CaMOCTOSITEJIBHOCTH U
CaMOOIIPEICIIEHUIO;

-OBJIaJICHHE HaBBIKAMHU Y4EOHO-MCCIIEeIOBATEIbCKON, MPOEKTHOU |
COLIMAJIBHOW JeSITEeIbHOCTH;
Osaanenue YHUBepPCAJbHBIMH
ACHCTBUAMMU:

0) coBMecCTHas1 1esITeJIbHOCTb!

- TOHMMAaTh M MCIOJB30BaTh MPEUMYILECTBA KOMAHAHOM W
WHIUBUAYAIbHON paboThI;

- NPUHUMATH LEIH COBMECTHOW NEATENbHOCTH, OPraHU30BbIBaTh U
KOOPJIMHHUPOBATh JEUCTBUSA MO €€ JOCTHKEHMIO: COCTaBIIATH IJIaH
NEeUCTBUH, pacupenensTh pOJIM C Y4eTOM MHEHHH YYaCTHUKOB
00CYyXXIaTh pe3y/lbTaThl COBMECTHON padOThI;

- KOOPJMHMPOBATH U BBINOJHATH PAabOTy B YCIIOBHSX PEaJbHOTO,
BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYULIECTBIIAATH IO3UTUBHOE CTPATETMYECKOE TIIOBEJACHHE B
Pa3IMYHBIX CHUTYalUsX, MPOSBISATH TBOPYECTBO M BOOOpaKkeHUE,
OBbITh HHUIIMATUBHBIM

Ogianenne yHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

) NpUHSATHE ce0sl U APYrUX JI0/ei:

- MPUHAMATh MOTWBBI W apTyYMEHTHI OPYTUX JIOJACH TpU aHaIN3e
pe3yJIbTaTOB JESTEIbHOCTH;

KOMMYHUKATHUBHBIMU

IpUOOpETEeHNE OIbITa NPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO  IIO3HAHMs, HCHOJBb3YEMBIX B  OMOJIOTHU:
HAOJIIOJICHUSI U OINMCAaHUS YXUBBIX CUCTEM, IPOLIECCOB U
SBJICHUI; OpraHu3aly U IPOBEACHUS OHOJOTHYECKOro
OKCIIEPUMEHTA,  BBIABWKEHHsS  TUIIOTE3,  BBIABICHUSA
3aBUCUMOCTH  MEXIY  MCCIEIyEeMBIMH  BEJIMYHMHAMY,
OOBSICHEHHUS TIOJYYEHHBIX PE3YyIbTaTOB U (HOPMYIHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX MOHATUN, TCOPUU U
3aKOHOB




- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIIOAEH Ha OUIMOKH;
- pa3BUBaTh CHOCOOHOCTh MOHUMATh MHUpP C TO3UIHH JPYroro
YeJI0BEKa

OK 07. B 00/1acTH 3K0J10THYECKOT0 BOCIUTAHMSA:

CopelicTBOBaTH - c(hOpMHUPOBAHHOCTh JKOJOTHYECKON KYJIbTYphl, ITOHUMaHHUE COPMHUPOBAHHOCTD ~ YMCHHSL ~[PUMCHSTH  IOJIYYCHHBIC
COXPAHEHHUIO BJIMSHUS COLIMAJIBHO-)KOHOMUYECKHUX TIPOLIECCOB Ha cocrosiHue | SHAHHA UL OOBSCHCHHS OMONIOTMYCCKHUX IPOLIECCOB 1
OKpY’KaroIeu IPUPOIHON M COLMAIBHOW Cpembl, OCO3HAHHE TI00anpHOro | ABICHMM, U NpPUHATHS INPAKTHYECKMX PCLICHUH B
cpelsl, XapakTepa SKOJIOTHUECKHUX IPOOIIEM; MOBCEJIHEBHOM JKM3HHU C 1IeJIbI0 oOecriedeHusi 0€30MacHOCTU
pecypcocOepekeHr | - IAHHPOBAHHE U OCYIICCTBICHHE NCHCTBUI B OKpYXKaroweil cpefe | CBOCTO  3/0POBbS M 3JI0POBBSl  OKPYXKAIOIMX  JIFOZCH,
10, IPUMEHSTh Ha OCHOBE 3HAHMS LEJIEH YCTOMYMBOrO Pa3BUTHS YEIOBEUYECTBA; COOJIIOICHHS 310POBOrO 00pasa XXKM3HH, HOPM IPaMOTHOIO
3HaHUS 00 aKTUBHOE HEMpUATHE ACHCTBUI, MPUHOCAIIUX Bpel OKpyxaromien | TOBEACHHUS B OKpY)KAfoIIel NPUPOJHON Cpelie; MOHUMaHUEe
H3MEHEHHH cpene; HEOOXOMMOCTHU HCIIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOM
KJIMMAaTa, IPUHLANB | - yMEHHE [IPOrHO3MPOBATh HEOIATONPHSTHBIE 9SKOJIOrHYecKue | OMONOTHH M OMOTEXHONOTHH  JUIi  PAllMOHAIBHOIO
OEpEKITUBOTO MOCIEACTBUS MIPEAITPUHUMAEMBIX JCHUCTBHM, NPEAOTBPAILATH UX; IIPUPOAOIIOIL30BAHHA

MIPOU3BO/ICTBA, - pacuMpeHue OTIbITa JESITEIbHOCTH 9KOJIOTHYECKOI

3¢ (HeKTHBHO HaIpaBJIECHHOCTH;

NeiiCTBOBATH B - OBJIAJICHUE HABBIKAMHU Y4e€OHO-HCCIIEI0BATEIbCKON, MPOCKTHONW U

YPE3BBIYANHBIX COLMAJIbHOW JIEATEIIbHOCTH

CUTYaIlUsX.

[IK 1.6. - TOTOBHOCTh K AaKTHBHOW JI€ATEIbHOCTH TEXHOJOTHYECKOH W | - yMETh COOMI0aTh MpaBuia SKOJIOTHIECKH

OO6cnyxuBathb COLIMAJIbHOW  HANpPaBJIEHHOCTH,  CIIOCOOHOCTh  MHMIIMHUPOBATH, | 11€JI€CO00PA3HOT0 MOBEIEHUS B OBITY U TPYA0BOM
pacueTHbIe TUTAHUPOBATh U CAMOCTOSITENILHO BBIMOIHATH TaKyIO I€ATE€IbHOCTB; JESTENbHOCTH B LIETISIX COXPAHEHHs CBOETO 3/I0POBBS U
OTIepaIuy C - CaMOCTOSITENILHO (OPMYIMPOBATh M AKTyaJU3UPOBATH MPOOJIEMY, | OKPYKAIOMICH MPUPOTHON CPE/IbI, YIUTHIBATH OMACHOCTh
UCIIOJIb30BaHUEM paccMaTpuBaTh €€ BCECTOPOHHE; BO3/ICHICTBHS HA KUBbIE OPTaHU3MBI OIPEIeICHHBIX

Pa3IMYHBIX BUAOB
IJIATC)KHBIX KapT

- yCTaHAaBJIWBATh CYIIECTBEHHBIM TPU3HAK WJIA OCHOBAHHS IS
CpaBHEHHUS, KIIaCCU(PUKAIIUU 1 0000IIICHNUS;

- OTIPEJICIIATH IICNIN JICITEIHHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUN
HX JOCTHKCHUS,

- BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh, OICHUBATH COOTBETCTBHE
PE3YNbTATOB IEJSM, OLIEHUBATh PUCKH MOCIECTBUN NeATEeIHbHOCTH;

- BJIAJIETh HAaBBIKAMHU IIOJIYYCHUS HWH(POPMAIMK W3 HCTOYHHUKOB
pa3HBIX THIIOB, CaMOCTOSITEIHHO OCYIIECTBISTh MOWCK, aHAJM3,
CUCTEMAaTH3AIMIO ¥ UHTEPIIPETANIO HHPOPMAIIHH Pa3IHIHBIX BHIOB
1 (OpM IIPEICTABICHNUS,

BCIICCTB, IOHUMasi CMBbICJI ITIOKa3aTCIIAd HpeHGHBHOﬁ
Z[OHYCTHMOﬁ KOHICHTpaluu




- OIICHHMBATh JIOCTOBEPHOCTb, JIETMTUMHOCTh MHGpOpMaIUM, ee
COOTBETCTBUE IPABOBBIM U MOPAIIBHO-ITUYECKUM HOPMaM;

- UCMOJIb30BaTh CPEICTBA NH(OPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMM B pPEIIEHUUM KOIHUTUBHBIX, KOMMYHHKAaTHUBHBIX U
OpraHU3alMOHHBIX 33Ja4 C COOII0AeHuEM TPeOOBAHUN 3PTOHOMUKH,
TEXHUKU 0€301aCHOCTH, TUTHEHBI, PecypcocOepekeH s, IPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€30M1acCHOCTH;

- BJAJCTh HABBIKAMHM pPACMNO3HABAHUS W 3allUTHl WHpOpPMAIHUH,
MH(GOPMALMOHHOH 6€30MacHOCTH JIMYHOCTH;

- KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX PEAJILHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

- NpUHUMaThb MOTHUBBI U apryMEHTHI JPYruX JIOJECH Npu aHamuze
PE3YJIBTATOB JIEATENBHOCTH.




2.1 O6beM THCHMIIMHBI H BUABI Y4eOHOI padoThl

Buj yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIIJIMHBI 52

BT. U..

TEOPETUIECKOe O0yUeHUE 28
B T.4. IPOECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 2

MPaKTUYECKHUE 3aHATHUS 22
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IepPIKaHUe 8

IIpome:xxyTounas arrecranus (AuddepeHIHUPOBaHHBIN 324eT) 2




2.2. TemaTHYeCKHUIl NJIAH U coepKAHUE TUCUUIINHBI « Brosiorus

HaumenoBanue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3/iesioB U TeM JlabopaTopHbIe U NMPAKTHYeCKUe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJIMYHH) 4YacoB | KOMIeTEHIHMH
1 2 3 4

Pasznea 1. KileTka — cTpYKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 12
Tema 1.1. OcCHOBHOE coJIep:KaHue 2 OK 2
buosorus Kak  |CospemeHHbIE OTpacIu GMONOrUYecKHX 3HAHMH. CBA3b GMOIOIUHU C APYTUMH HAYKAMHU: GHOXMMHUS,
Hayka. O0masi  |Guo¢usnka, GHoHKKa, reHoreorpadus u ap. Posib 1 MecTo 6HoIorky B GOPMUPOBAHHH COBPEMEHHOI
XapaKTePUCTHK  |HayyHOU KapTUHBI MUpa. Y POBHU OpraHU3aluy KkMBOM Matepuu. OOmiast XapakTepuCcTHKa KU3HU, CBOMCTBA
a )KU3HHA JKUBBIX CUCTEM. XMUMHUYECKUN COCTAB KJIETOK
Tema 1.2. OcCHOBHOE cO/Iep:KaHue 2 OK-1
CTpyKTypHO- Knerounas teopus (T. llIBann, M. lneiiaen, P. Bupxos). OcHOBHBIE MOJ0KEHHSI COBPEMEHHON KJIETOYHOU OK-2
(pyHKkumoHAJILH | Teopuu. THUIIBI KIETOYHON OPraHNU3aLMN: IPOKAPUOTUYECKUI U JyKapHOTHUECKUI. OJHOKIIETOUHBIE U OK -4
asi OpraHu3alus | MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOeHUE MPOKAPUOTHUECKON KIeTKU. CTpOeHHE 3yKapHOTUUECKON KIIETKH.
KJIETOK Hexknerounsle popMbl kHU3HU (BUPYCHI, 6akTeprodarn)

IIpakTuyeckoe 3ansaTue Nel 2

BupycHsle u 6akTepuanbHble 3a0601eBanusi. OOIIye NPUHIMITBI HCIOIb30BAHNUS JIEKAPCTBEHHBIX BEIIECTB.

Oco0eHHocTH TPUMEHEHUsT aHTUOUOTHKOB. [IpeacTaBnenne yCTHbIX COOOIIEHUH C Mpe3eHTalue,

MIOITOTOBJIEHHBIX 110 NIEPEYHIO HCTOYHNUKOB, PEKOMEHJOBAHHBIX [TPENOJaBaTENIEM
Tema 1.3. OcHOBHOE coJiep:KaHue 2 OK-1
CrpyKTypHO- XpomocomHas Teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTHYHBIE U OK -2
(pyHKIMOHAJILH | HETOMOJIOTMUHBIE XPOMOCOMBI, TaIlJIOUIHBIN 1 aumtoniHbii Habop. Hykinennossie kucnotsl: JJHK, PHK
ble (aKTOpPbI HaXO0XXJICHHUE B KJIETKE, X CTpOeHHUE U GyHKIMU. MaTpu4HbIe IPOLECCHI B KJIETKE: pEIUINKaIUs, OMOCHHTE3
HACJIeICTBEHHOC | Oelsika, penapanus. [ eHeTHueckuii KoJl M ero CBOMCTBa
™ IIpakTnueckoe 3ansaTHe Ne2 2

Pemenue 3ana4 Ha onpeesieHNE TIOCIEN0BATEIBHOCTH HYKIEOTH0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae

W3MEHEHUS MOCIeN0BaTeNbHOCTH HyKiIeoTra0B JIHK
Tema 1.4. OcHoBHOE coep/kaHue 2 OK -2
Oo0meHn BemecTB | [ToHsATHE METa0OIU3M. ACCUMIIIAIINS Y TUCCUMUJISINS — JIBE CTOPOHBI MeTa0ou3Ma. THITbl oOMeHa OK -4
U NIPeBpalleHue | BEelIeCTB: aBTOTPO(HBIN U reTepoTpodHbIA, a3poOHbIi 1 aHadpoOHbIH. [TnacTuueckuit oomMeH. PoTocuHTE3.
JHEPIruu B XeMOCHHTE3
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KJIETKe
Ku3HeHHbIH
IUKJ KJIeTKH.
Murto3. Meiio3

Knerounslif nuki, ero nepuoasl. MUTO3, €ro cTauu ¥ NpoUCXosIire npoueccsl. buonornyeckoe
3Ha4YeHHe MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meiose. Kpoccunrosep. buonornueckuit
CMBICII MeH03a

Pa3nen 2. Ctpoenue u QyHKIMH OPraHu3ma 14
Tema 2.1. OCHOBHOE coJiep:KaHue 2 OK -2
Ctpoenne MHOTOKJIETOUHbIE OpraHu3Mbl. B3aMMOCBSI3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOYHOM OpPTaHU3ME. OK-4
opraHusma I'omeocTta3 opranusma u ero nojiepKaHue B Mpolecce )KU3HEAITeIbHOCTH
®opmbl ®opmbl pa3MHOXKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHOKeHHEe. Buabl 0ecronoro pa3MHOKEHHS.
Pa3MHOKeHHSA [TonoBoe pazmHokeHue. ['ameToreHes y »uBOTHbIX. CriepmaToreHe3 u ooreHes. CTpoeHre MoJ0BBIX
OpPraHu3MoB kJj1eTok. OI10/10TBOpEHHE
OnTorenes NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes u ero crajauu. [loctaMmOpuoHansHbIi MEPUO.
pacTeHuii, Crasuu moCcTIMOPHUOHATIBHOTO PA3BUTHS Y )KUBOTHBIX M yenloBeka. [IpsMoe u Hempsimoe pa3BHUTHE.
JKHUBOTHBIX H buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHUi
yeJioBeKa
Tema 2.2. OcHOBHOE cO/Iep:KaHue 2 OK-2
3akoHomepHOCT | OCHOBHBIE MMOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menaens OK-4
U HacJeAoBaHusA | (MOHOTHOPHAHOE U MOJIUTHOPUAHOE CKpenMBanne). B3aumoeicTBue reHoB
IpakTuyeckoe 3ansaTne Ne3 2
Pemienue 3aa4 Ha onpesienieHre BEPOSTHOCTH BOZHUKHOBEHHUS HACIEICTBEHHBIX IPU3HAKOB P MOHO-,
T, TIOJIUTHOPHTHOM M aHATM3HUPYIOIIEM CKPEIMBAHIH, COCTABICHNE TeHOTHITMYECKUX CXEM CKpPEIINBaHUS
Tema 2.3. OcHoBHOE coep/KaHue 2 OK-1
CuenieHHoe 3akonbl T. Moprana. CueruieHHOe HacjleI0BaHHe TeHOB, HapyleHue ciersieHus. Hacnenosanue OK -2
HacJleJ0OBaHHe IIPU3HAKOB, CLIETUIEHHBIX C IOJIOM
NPHU3HAKOB IIpakTHyeckoe 3ansaTHe Ned 2
Pemenue 3aaq Ha onpe/enieHre BEPOSTHOCTH BOZHUKHOBEHHUSI HACIEICTBEHHBIX TPU3HAKOB TIPH
CIIETIJICHHOM HACJIeZIOBAaHUH, COCTaBJIEHNUE T€HOTUIMMYECKUX CXEM CKpEeIIMBaHUS
Tema 2.4. OcHOBHOE coJiep:KaHue 2 OK-1
3akoHOMepHOCT | VI3MEHYMBOCTH MPU3HAKOB. BU/IbI N3MEHUMBOCTHU: HACIEICTBEHHAs M HEHACNECTBEHHAs. 3aKOH OK -2
M U3MEHYUBOCTH | TOMOJIOTMYECKUX PSAOB B HaciencTBeHHoM n3menurnBoct (H.W. BaBuios). Myranmonnas teopust OK-4
M3MEHYMBOCTU. Buibl MyTaluii 1 npu4MHbI UX BO3HUKHOBeHUs. Kapuotun uenoBeka. HacriencTBenHsie
3a0071eBaHUs YeIOBeKa. | eHHBIE 1 XpOMOCOMHBIE OOJIE3HH UeoBeKa. boe3Hu ¢ HacaeACTBEHHOM
MIPEIPACIOI0KEHHOCThIO. 3HAUEHUE MEUIIMHCKOM FeHETUKU B TIPEAOTBPALLICHUN U JICYCHUH T€HETHUECKUX
3a00JIeBaHUH YeJIoBeKa
IIpakTHyeckoe 3ansiTue Ne5 2
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Pemenne 3aaa4 Ha ONpCACICHUE TUIIa MyTallU ITPU MEPEAAYC HACICACTBEHHBIX IIPU3HAKOB, COCTABJICHUC
IFCHOTUIIMYCCKHUX CXCM CKPCIIMBAHUA

Pa3nen 3. Teopusi 3BoJIonnu 4
Tema 3.1. OcCHOBHOE coJiep:KaHue 2 OK -2
Hcropus [Tepsrie sBomonmonnsie kKoHuenuu (K.b. Jlamapk, XK.JI. Broddon). DBomonmonnas teopus Y. lapsuna. OK -4
3BOJIONMOHHOr0 | CuHTETHYECKas TEOPUS IBOJIOLUU U €€ OCHOBHBIE MOJIOKEHUS.
y4eHusl. MuxposBosrorus. [Tomynsius kak 3JeMeHTapHas €IUHHUIA YBOJTIONH. | eHeTUYeCKHEe OCHOBBI BOJIOIHH.
MuxkposBosoun | DieMeHTapHble PakTophl FBOMIONMH. ECTecTBeHHBII 0TOOP — HANPaBIAOWUN (HAaKTOP IBOJIOLUH.
| BunooOpa3oBanue Kak pe3yJlbTaT MUKPOIBOIIOIUH
Tema 3.2. OcCHOBHOE cO/Iep:KaHue 2 OK-2
MaxkposBoaroun | Makpossomtonus. @opmbl 1 OCHOBHBIE HanpasiieHus: MakposBositonuu (A.H. Cesepuos). [lytu OK-4
fl. JOCTHKEHUs Onosoruyeckoro nporpecca. CoxpaneHue 6uopazHoodpasus Ha 3emIie.
Bo3HnukHoBeHue T'unore3sl u TCOpHUU BOSHUKHOBCHUA KU3HH HA 3emine. IlosBiaenue IEPBLIX KIICTOK U UX 3BOJIIOLIUA.
U pa3BUTHE [TpokapuoTsl 1 3yKapuoThL. [IponcxoxaeHre MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHIE OCHOBHBIX
JKH3HM Ha 3eMule | IIapCTB DYKAPUOT
IIpoucxoxaenne | AHTpoOoJsorust — Hayka o yesnoBeke. CucreMaTuyeckoe MonokeHue yesnoBeka. CXoCTBO U OTIINYHS
YyeJ0BeKa — 9eJI0BeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAJMH aHTPOIIOTEHE3a. DBOIOIHS COBPEMEHHOTO YETIOBEKA.
aHTpoIoreHe3 YenoBeueckue pachl M UX €AMHCTBO. BpeMs 1 myTu paccesieHus 4yeloBeKa 1o IiaHeTe.
[TprcnocoOIeHHOCTD YeTI0BEeKa K Pa3HBIM YCIOBHSIM CPEJIbI
Paznea 4. Ixonorus 10
Tema 4.1. OcHOBHOE coJiep:KaHue 2 OK-1
Ikogorndeckne | Cpeabl OOMTaHUS OPraHU3MOB: BOJIHAs, HA3eMHO-BO3/AYIIIHAs, IOUYBEHHAs!, BHyTpHOpraHu3MeHHas. Pu3nko- OK -2
(dakTopbl 1 XUMHAYECKHE 0COOCHHOCTH cpeJl OOMTaHusl OopraHu3MoB. [Iprucnoco0eHnst OpraHu3MoOB K KHU3HH B Pa3HBIX OK -7
cpelbl ;KM3HH cpenax. [lonstue sxonornyeckoro pakropa. Knaccugpukanus sxonornyeckux ¢gaxropos. [IpaBuio
Honyasimus, muanmyMma 0. JIubuxa. 3akon Tonepantnoctu B. lendopna
coo0miecTBa, DKosornyeckas XxapakTepuCTHKa BUJa U TOMYJISIMH. DKOJIOTHYeCcKash HUIIA BUJIA. DKOJIOTHUECKUE
IKOCHCTEMBI XapaKTepUCTHKH Moy . Coo0IIecTBa 1 AKOCUCTeMBI. brorieHo3 1 ero cTpykrypa. CBsi3u MEKIy
opranuzMamu B 6moreHo3e. CTpyKTYpHbIE KOMIIOHEHTHI SKOCHCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI,
peayuenTsl. KpyroBopoT BemiecTB ¥ NOTOK SHEPTUu B skocucreMe. Tpoduueckrue ypoBHI
ITpakTuueckoe 3ansaTue Ne6 2
Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTeNN SKOCUCTEMBL. buoMacca u mpoayKIus. DKOJI0rHYecKHe
ImupaMuabl YUCCII, OMoOMaccChl 1 OHECPTHUH. HpaBI/IJ'IO IMUpaMHu bl SHCPTUH.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 MEPEHOCY BEIECTBA U SHEPTUH B
HKOCHCTEMAaX C COCTaBJIEHHE TPOhUUYECKUX LIeneil U MupamMui OMOMacChl U SHEPTUH
Tema 4.2. OcHOBHOE coJiep:KaHue 2 OK-1

12



buocdepa - buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uocdepe B tpynax B.M. Bepuaackoro. OK-2
rjodajabHas Ob6nactu 6uocdeps! 1 ee KOMIOHEHTHI. JKuBoe BemecTBo Onocdepsl u ero HyHKIUH. OK-4
IKoJornYecKasi | 3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdeprl. OcobeHHOCTH OHOChephl Kak ri100abHOI 3KOCHCTEMBI. OK-7
cucTeMa JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BEImecTB 1 OMOT€0XUMHUYECKUE IIUKIIBL.
Bunsinue I'mobanbpHbIE SKOIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH
AHTPONMOTEeHHBIX | AHTPOIOTCHHBIE BO3ACUCTBUS Ha Ouocdepy. 3arpsA3HEeHHs KaK BUJI aHTPOIIOTEHHOT'O BO3/ICHCTBHUS.
¢akTopoB Ha AHTpOIoreHHsie Bo3ieHcTBUS Ha atMocdepy. BozaelictBus Ha runpocdepy. Bo3aeiictsus na autocdepy.
onocdepy AHTpPONIOTeHHBIC BO3/ICHCTBHS Ha OMOTHYECKHE cOOOIIecTBa. YTIIyOIeHHO U3yYatOTCsl OTXO/IbI, CBSI3aHHbIC

C omnpeiereHHON npodeccueil/cnenanrbHOCThIO

ITpakTuyeckoe 3ansaTue Ne7 2

[IpakTrueckoe 3ansTue «OTXObI MPOU3BOJCTBA»
Tema 4.3. OcHOBHOE coJiep:KaHue 2 OK-2
Bausinue OK-4
COUMANBHO- 3/10pOBbE U €r0 COCTABIISIFOLINE. d)aKTopLIi MOJOKHUTENLHO M OTPHLATENLHO BIMSIONIME Ha OPraHU3M OK - 7
SKkoTormueckux | 1CTOBEKa. [IpoGnema TeXHOTEHHBIX BO3JICHCTBUI HA 310POBbE YENOBEKA (3JIEKTPOMATHUTHBIE TOJIS,
(baxTopoB Ha ObITOBAS XUMHS, W30BITOYHBIC IIYMBI, pAIUaIVs | T.I1.). AJanTanus opraHu3Ma 4ejioBeka K hakropam
310pOBbe okpyxaromei cpensl. [IpuHImne hopMupoBaHus 310poBbecOeperaroIero nopeaeHus. Gundeckas

AKTUBHOCTbH U 3/I0POBhE. BHOXMMUYECKHE aCTIEKThl PAIIMOHATILHOTO MTUTAHUS
yeJioBeKa
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COACPKAHNUE (COAep:KaHUEe MPUKJIATHOTO MOAYJISA)
Pa3nes 5. buosorus B :kM3HU 10 OK-1
Tema S.1. OcHOBHOE coiep:KaHHe 2 OK -2
buorexnonorun | buorexHonorus Kak Hayka ¥ Mpou3BoAcTBO. OCHOBHBIE HAIIPABIIEHUSI COBPEMEHHOM OMOTEXHOJIOTHH. OK-4
B KU3HH MeTtoastl 6uotexHonoruu. O0BEKThl OMOTEXHOJIOTHH. DTHKA OUOTEXHOIOTUYECKUX U TEHETUYECKUX IIK 1.6.
KaK/A0ro sKcrepuMeHToB. [IpaBuia noucka u aHanusa 6MO3KOIOrHYECKON HHPOPMALIUU U3 PAa3INYHBIX HCTOYHUKOB

(Hay4Has ¥ yueOHO-Hay4YHas JIUTepaTypa, CpeCTBA MaccoBOi nH(popmaIuu, cetb IHTepHeT u npyrue)

IpakTuyeckoe 3ausitue Ne 2

Keiicer Ha ananu3 nHGOpMAIIUK 0 HAYYHBIX JOCTIXKCHHUSIX B 00JACTH TeHETUUECKUX TEXHOJOTHH,

KJIETOYHOW WHXEHEPUH, MUIIEBBIX OMOTEXHOIOTHIA. 3aluTa Kelica: mpeAcTaBlIeHUue pe3yIbTaToB PEIIeHUS

KeicoB (BBICTYIIJIEHUE C MPE3EHTAINEel)
Tema 5.2.1. IIpakTnyeckoe 3ansaTue Ne9,10 4
buorexnosornu | Pa3zButre npoMBINIIIEHHON OMOTEXHOJIOTUIA U €€ TPUMEHEHNE B KU3HH YEJIOBEKa, TOMCK U aHAJIU3
B nH(OPMAIIUY U3 PA3TMYHBIX HICTOYHUKOB (HayyHas M yueOHO-HAy4YHAs TUTEpaTypa, CPEACTBA MACCOBOM
NPOMBINLIEHHOC | nHopManuu, cetb IHTepHET U Apyrue)
™ Keiicbl Ha ananu3 nHGOPMAIIK O Pa3BUTHH MPOMBIIIIIEHHOW OMOTEXHOIOTHH (10 TPpyIIam)

3amura keiica: [IpencraBienue pe3yabTaToB pelIeHHs KecOB (BBICTYIIJICHHUE C NTPE3EHTaLUeH )
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Tema 5.2.2. IIpakTuyeckoe 3ansaTue Nell 2 OK-1
CouuanabHo- DTHYECKUE aCTIEKThI PA3BUTHSA OMOTEXHOJIOTHIA M MPUMEHEHHE UX B KHU3HM YEJIOBEKA, TIOMCK M aHAIIN3 OK -2
ITHYECKHUE nH(OpMaIIUY U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas JTUTepaTypa, CpeACTBa MacCOBOM OK -4
acIeKThI uHpopmanuu, cetb IHTEpHET U Jpyrue) IIK 1.6.
ounorexnosoruii | Keiicel Ha aHann3 HHPOPMAITUN 00 STHYECKUX aCTIeKTaX Pa3BUTHs OMOTEXHOJOTHA (TI0 TpyIIIam)

3ammra keiica: [IpeacraBienue pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPe3eHTAIUEH )
IIpomexyTouna 2
s arrectamus mo | J{uddepennpoBannpiii 3a4etT
AUCHMILIHHE
Bcero: 52
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5. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM U CHUILIAHBI

TpedoBaHKMsi K MUHUMAJBLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecreYeHH 0
Peanm3zamust mporpaMMbl TipeaMeTa TpeOyeT Hanmuuus Y4eOHOTrO KaOWHEeTa MaTeMAaTUKH |
CTaTHCTUKH; JJAOOPaTOPHl HE MIPEyCMOTPEHO.
O6opynoBanue yaeOHOTo KabUHeTa!
— y4eOHBIE CTOJIBI;
— pabouee MecTO MperoaaBaTers;
— KOMIUIEKT yueOHO-HaTJISHBIX OCOOUH O TUCIUILINHE;
— pa3’aToyHbII MaTepHall.
TexHuueckue cpencTBa 0OydeHus:
— MOOWJIbHBIN MYJIbTUMEIUUHBIN KOMILJIEKC: TPOEKTOP, IKPaH, HOYTOYK.

HNudopmanuonHoe odecneyeHne 00y4eHus
OcHOBHBIE MCTOYHUKH

Jlits mpernoiaBarenei
1. buonorus : yueOHUK M TPAKTHKYM Uil CpeaHero mnpodecCHOHaNIbHOrO o0pa3oBaHus /
B. H. Spsirun [u gp.] ; non penaxkuueit B. H. Speiruna. — 2-e uzn. — MockBsa : M3natensctBo FOpalir,
2023. — 378 c.— (IIpodeccuonanpHoe obOpazosanme). — ISBN 978-5-534-09603-3. — Tekct
anekTpoHHbId // O6pazoBatenbHast miardopma FOpait [caiit]. — URL: https://urait.ru/bcode/511618
2. Jlannmkasi, T.B. buomorus. Tectel : y4eOHOe mocobme JuIsi cpeaHero MpodeccrnoHaILHOTO
obpazoBanmsi/  T. B. Jlanmunkas. —  Mocksa : W3narensctBo  FOpaiit, 2023.— 40c.—
(ITpodeccrnonansnoe obpazoBanue). — ISBN 978-5-534-14157-3. — Tekct : OSIEKTpOHHBIA //
OopasoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519715

s ctyneHToB

1. O6yxosg, JI. K. buomorus: xneTku u TKaHu : yaebHOe mocodue 1j1si cpeiHero npodhecCuoHaIbHOTO
obopazoBanusi / /1. K. O6yxos, B.H. KupunenkoBa. — 3-¢ wu3a., mnepepad. u pom. — Mocksa !
WzparensctBo HOpaiit, 2023. — 358 c. — (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-
07499-4. — Tekct : nanekTpoHHBIH // OOpazoBarenbHas miardopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/516336

2. buonorus. ba3zoBsiit u yriy0OnaeHHsi ypoHu: 10—11 kiacchl : ydeOHMK A CPEeJHEro OOLIero
obpazoBanus / B. H. Speirun [u np.] ; mox obmei penaknueii B. H. SIpeiruna. — 2-e u3n., nepepad. u
norn. — MockBa : M3marensctBo HOpaiit, 2023. — 380 c. — (OO6meobpa3oBaTeNbHbIN THKI). —
ISBN 978-5-534-16228-8. — Tekct : anextponnsiii / O6pa3oBarenbHas miatgopma KOpaiT [cait]. —
URL.: https://urait.ru/bcode/530646

I[OHO.]IHI/ITCJII)HI)IC HCTOYHUKH

Jns npenogaBareneit
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/ - DnexTponnbie
o0Opa3oBaTeNbHbIE PECYPChI IO OMOJIOTHUN
https://Ibz.ru/metodist/iumk/biology/er.php - DnekTpoHHBIE pecypchl IO OHOTIOTHU

s cryneHToB
http://biotest.h1n.ru/ - O6pa3oBaTebHBIH TOPTAI 10 OHOJOTHH
https://shio.info/ - [Tpoekt «Bcst Ouomorus»


https://urait.ru/bcode/511618
https://urait.ru/bcode/530646
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
https://lbz.ru/metodist/iumk/biology/er.php
http://biotest.h1n.ru/
http://biotest.h1n.ru/

4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOMN 1N CHUIITUHBI

Konrtpoun

H

OlleHKA pe3yJbTaTOB OCBOEHHUS  0OIIe00pa3oBaTEIbHOM  TUCIUTUIMHBI

pacKpbIBalOTCA uepe3 IUCHUIUIMHAPHBIC PEe3yJbTaThl, HANpaBieHHbIE Ha (opmupoBaHUEe OOUIMX H
npodeccuoHaNbHBIX KOMIIETEHIIUN MO pa3jiesiaM U TeMaM CoJIep KaHus yueOHOro Marepuara.

OK, IIK

Pa3zgen/Tema

T oeHOYHBIX MePONIPUATHH

Paznen 1. Knerka —
CTPYKTYPHO-
(GyHKIHOHAJBHAS eIMHUIIA
JKHBOT0

OK 02

buonorus kak Hayka. O61mias
XapaKTEePUCTUKA KU3HH

3anonaHeHre TaOJIHIIbI C OIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBaMU U HEJOCTAaTKaMH.
3anonnenue Tabnuipl «Bkiaa yueHbIX B
pa3BUTHE OMOJIOTUN

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

OK 01
OK 02
OK 04

CtpyKTypHO-(DYHKIHOHATIHHAS
OpraHu3anus KIETOK

OueHuBaemasi JUCKyCCHs 110 BOIIpOcaM
JAEKIUU

Pa3paboTka MEHTaIbHON KapThI 11O
KJIaCCU(PUKALMU KIJIETOK U UX CTPOEHUIO Ha
IIPO- U HYKapUOTUYECKUX U IO LIapCTBaM B
MUHHU TpyIax

Brimonnenue u 3amuTa 1a00paTopHbIX
pabor:

«CTpoeHue KIIeTKH (pacTeHusl, ’KUBOTHbIE,
rpuOBbl) ¥ KIETOUYHbBIE BKIIOUECHHUS
(kpaxMai, KapOTHHOUIbI, XJIOPOILIACTHI,
XPOMOILIIACTBI)»

[IpakTnueckoe 3ansarue. [Ipencrasienne
YCTHBIX COOOIIEHUH C TIPe3eHTAINEH,
NOJTOTOBJIEHHBIX IO NEPEYHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX
IIPENoAaBaTeIeM

OK 01
OK 02

CrpyKTypHO-(yHKIIMOHATIbHBIE
(bakTOpbl HACIEICTBEHHOCTH

@pOHTAIBHBIN OITPOC

Pazpabotka rinoccapus

Pemenue 3anau Ha onpenenenne
IIOCJIEI0BATEIBHOCTU HYKJIEOTHIOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykneotunos JJTHK

OK 02
OK 04

OOMeH BEIIECTB U
NpeBpaIleHUE YHEPTUHN B KIICTKE
JKU3HEHHBIN UK KIETKH.
Muto3. Meiio3

@pOHTAIBHBIN ONPOC

3arosHeHNEe CPaBHUTENLHON TaOIUIIBI
XapaKTepUCTUK THUIIOB OOMEHa BEIIeCTB
OO6cy>xaeHne o BoIpocam JIeKIUH
Pa3paboTka neHTBHI BpeMEHU KU3HEHHOTO
LUKJIa

Pazpnen 2. Ctpoenue u
(pyHKUMH opranuzmMa
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OK 02
OK 04

CrpoeHue opranusma
®opMBbI pa3MHOKEHUS
OpraHU3MOB
OHTOreHes pacTeHuu,
YKUBOTHBIX U YEJIOBEKA

OnenuBaemas IUCKycCus

Pa3paboTka MEHTaJIbHOW KapThl TKAHEH,
OpraHoOB U CUCTEM OpraHOB OPraHU3MOB
(pacTeHust, )KUBOTHBIE, YETIOBEK) C
KpaTKOW XapaKTePUCTUKON UX (PyHKITHIA
@poHTaIBHBIN OIIPOC

3anonHeHye TabauLbl ¢ KpaTKou
XapaKTepUCTUKON U puMepaMu hopm
Pa3MHOKEHUSI OPraHU3MOB

Pa3paboTka 1eHTHI BpeMEHHU C
XapaKTEPUCTUKOM 3TarloB OHTOI'€HE3a
OTJEIBbHOM TPYIION )KUBOTHBIX U
4eJI0BEKa 10 MUKPOTpYIIIaM
Tect/onpoc

CocraBieHne KHU3HEHHBIX [IUKJIOB
pacTeHuii o otaenam (MOXOBUIHbIE,
XBOILEBUHBIC, TATIOPOTHUKOBUIHBIE,
rOJI0CEMEHHbBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIEAOBaHUS

Pa3pabotka riioccapus

@OpoHTANBHBII OMPOC

Tect 1o Bompocam JIeKIUH

Penienue 3a1a4 Ha onpenesieHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJICJICTBEHHBIX MTPU3HAKOB IIPU MOHO-,
JI1-, TOJINTUOPUIHOM U aHAJIU3UPYIOLIEM
CKPEILIMBAHUU, COCTABIICHHE
FCHOTUIIMYCCKHX CXEM CKPCUIMBAHUA

OK 01
OK 02

CueneHHoe HacIea0BaHNE
MIPU3HAKOB

Tect

Pa3zpaboTtka rioccapus

Pemenue 3anad Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUSA
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HaCJIeJOBAaHNH, COCTABICHHUE
TCHOTHUIIMYCCKUX CXEM CerHII/IBaHI/IS{

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HU3MCHYHNBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHue Tuma
MyTallUM [PU NEpeaade HacIeACTBEHHBIX
IIPU3HAKOB, COCTABIIEHUE T€HOTUIIMYECKUX
CXEM CKPEIIMBAHUS

Paznen 3. Teopusi 3Bo/11ounu

OK 02
OK 04

I/ICTOpI/IH 9BOJOIMOHHOI'O
YUCHUA. MI/IKPOBBOJ'HOI_II/I}I

@pOHTAIBHBIN OITPOC

Pazpabotka rioccapus TepMHUHOB
Pa3paboTka 1eHTHl BpeMEHU pa3BUTHUS
3BOJIIOLIMOHHOTO YYEHUs

OK 02
OK 04

MaxkposBonronus.
Bo3nukHOBEHUE U pa3BUTHE
JKM3HHU Ha 3emiie

[IpoucxoxaeHue yeaoBeka —

OnenuBaemasi TUCKYCCHS: UCTIOJIb30BaHUE
apryMeHTOB, OMOJIOTHYECKOM
TEPMHHOJIOTHUH U CUMBOJIUKH JUTSI
JI0Ka3aTeNbCTBA POJCTBA OPTaHU3MOB
pa3HBIX CUCTEMAaTUYECKUX IPYIIT
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AQHTPOIIOTEHE3

Pa3paboTka JeHTbl BpeMEHU
BO3HHUKHOBEHHUS U Pa3BUTHS )KU3HU Ha
3emie

OpoHTaIBHBIN OIIPOC

Pa3paboTka 1eHTbl BpeMeHU
IIPOUCXOXKICHUSI YEIOBEKA

Pa3znen 4. Dxosorus

OK 01 Dxosiorudeckue GakTopsl U TecT mo skosornueckum GakTopam u

OK 02 Cpenbl KU3HU cpelaM KU3HU OPraHUu3MOB

OK 07 [Monynsmus, cooOrecTa, CocTraBiieHue CXeM KpyroBopoTa BEIIECTB,

SKOCUCTEMBbI UCTIONB3YSl MaTEPHAIbI JICKIIUH

Pemenne npakTUKO-OpHEHTUPOBAHHBIX
pacUYETHBIX 3aJIaHHI IO IEPEHOCY BEIECTBA
Y SHEPTUH B 3KOCHCTEMaX C COCTABIICHUE
TpopHUUeCKuX Ienel 1 nupamua 6MoMaccsl U
SHEPrHH

OK 01 buocdepa - rimodanbHas OuenuBaemasi IUCKYCCHS

OK 02 3KOJIOTUYECKAsA CUCTEMA Tect

OK 04 BisiHue aHTpOIIOreHHbIX Tect

OK 07 dakTopoB Ha Ouochepy [IpakTuueckas pabota “OTX0/abI
IPOU3BOJCTBA”

OK 02 Biusnaue connaipHO- OuenrBaemasi TUCKYCCHS

OK 04 JKOJOIMYECKUX (JAaKTOPOB Ha BrimonHeHue 1abopaTopHOii paboTHI Ha

OK 07 37I0pPOBbE YEIIOBEKA BBIOOD:
"YMcTBeHHas pabOTOCTIOCOOHOCTH",
"Bnusinue abuotnyeckux (HakTopoB Ha
YyenoBeKka (HU3KHUE U BHICOKHE
Temneparypsl)”

Paszgea S. buoJsiorusi B :xu3Hu

OK 01 buotexHosoruu B JKu3HU BrinosiHeHue Keiica Ha aHAIN3

OK 02 KaXKI0T0 MH(}OPMAaLIUK O HAYYHBIX JOCTUKEHUSX B

OK 04 00JIaCTH TEHETUYCCKUX TEXHOJIOTHA,
KJICTOYHOW WHXKEHEPHUH, TTUIIIEBBIX
OMOTEXHONOTHA (IO TPyIIaMm),
MPEACTABICHUE PE3yIbTATOB PEIICHUS
KENCOB

OK 01 [TpombinienHast GuorexHosorusi |BeimonHeHue kelica Ha aHAIHU3

OK 02 UH(OPMALMHK O Pa3BUTUH IIPOMBIIILIEHHOMN

OK 04 OMOTEXHOIOTHIA (10 TPYIIaMm),
MpEeACTaBICHUE PE3yIbTaTOB PEIICHUS
KENCOB

OK 01 ConuanbHO-3THYECKUE acIeKThl | BeImosHeHNe Keiica Ha aHaiIn3

OK 02 OMOTEXHOJIOTHIA uH(OPMALUH 00 STHYECKHX ACIIEKTAX

OK 04

pa3BUTHUS OMOTEXHOJOTHH (IO TpyIIam),
MPEJICTABICHUE PE3YIBTATOB PELICHUS
KENCOB
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