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[. TIOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mucuumivasl OJ1.13 buonorus npenHasHaueHa Uisi U3yYCHUS B
npenenax OCBOCHMS OCHOBHOM MNpOGeCCHOHAIBHONW 00pa3oBaTENbHOW MPOTPaMMBbI
CIIO (OIIOIT CIIO) ma 6a3e OCHOBHOTO OOIIETO OOpa3oBaHUS TPH IMOATOTOBKE
cnermanucToB cpenuero 38eHa (IITICC3) 44.02.06 IpodeccnonansHoe oOydenne (1Mo
OTPACIISAM).

[Iporpamma pa3zpabotana B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC cpennero
oOmiero o0pa3oBaHus, YTBEPXKIACHHOrO NpHKa3oM MUHHCTepcTBa 0Opa3oBaHUs U
Hayku Poccuiickoit @enepamuu ot 17 mag 2012 roma Ne 413, npeabsBiasieMbIX K
CTPYKTYpE, COJIEP)KAHHIO W IUJIAHUPYEMBIM pe3ysibTaTaM OCBOCHHS JAUCIUILUIMHbI
OJ.13 buonoruss ¢ y4eToM HNPUMEPHOW OCHOBHOW 0Opa30BaTEbHOM MPOrpPAMMBbI
cpeaHero o6Omero oOpa3zoBaHusi (og00peHa pelieHueM ¢eaepaabHOTO  yueOHO-
METOJIUYECKOT0 00beAMHEHUS 0 00IeMy 00pa3oBaHUI0, MPOTOKOJ OT 28 utoHs 2016
r. Ne 2/16-3) u npumepHoit nporpammsl Auctuiuinasl O/l. 13 buonorus.

Hucuumummaa OJ1.11 Buosorust BXoAuT B cOCTaB 00s3aTEIbHON IPEAMETHOMN
obnacTu «ectecTBeHHO-Hay4dHbIe npeameTsy OI'OC cpennero obmero oOpazoBaHus,
aBisieTcsi coctaBHo yacThio [ITICC3 u u3yyaercs Ha 6a30BOM ypOBHE B IIMKJIE OOLTUX
y4eOHBIX MPEAMETOB 001Ie00pa30BaTEIBHON MOATOTOBKH.

Nzyuenue nucuurumasl O/l 13 buonorus 10mKkHO 00€CTIeunTh:
1) chopMHUpPOBAaHHOCTH 3HAHUN O MECTE€ M POJU OMOJIOTMH B CHCTEME HAyYHOIO

3HaHUA, (YHKIUOHATHLHON TPAaMOTHOCTH YEJOBEKA [IJIi PEIICHUS >KU3HEHHBIX
npooiem;

2) chOopMHPOBAHHOCTh YMEHHUSI PACKPBIBATh COJECpP>KaHHWE OCHOBOMOJATAIONIUX
OMOJIOTUYECKUX TEPMHUHOB M TOHATHUM: KU3HB, KJIETKA, TKaHb, OPTaH, OpTaHU3M, BUJ,
MOMYJISAIUA, YKOCHCTeMa, OuomeHo3, Ouocdepa; Merabonu3m (0OMEH BEIIECTB U
MpEeBpaIlleHUe YHEPTHUM), TOMEOCTa3 (CaMOoperysius), OMocuHTe3 Oenka, CTPYKTypHas
OpraHu3alysl >KUBbIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISIUS, CAaMOBOCIPOU3BEICHUE
(penpoaykiusi), HACJIEACTBEHHOCTb, W3MEHUYMBOCTh, JHEPrO3aBUCHUMOCTb, POCT U
pa3BUTHE, YPOBHEBASI OpraHU3alus;

3) chopMUPOBAHHOCTh YMEHHS PACKPBIBATh COJEPKAHUE OCHOBOIIOJIATAFOIINX
OMOJIOTUYECKUX TEOPUM W THUIOTE3: KIETOYHOW, XPOMOCOMHOUM, MYTaIlMOHHOM,
ABOJIIOLIMOHHOM, MPOUCXO0XKICHUS KU3HHU U YEIIOBEKA;

4) chopMHUPOBAHHOCTH YMEHHS PACKPhIBaTh OCHOBOIIOJIATaIONIe OMOJIOTMYECKUE
3akoHbI U 3akoHoMepHocTH (I'. Mengens, T. Moprana, H.W. BaBunona, O. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uX NPUMEHUMOCTH K KUBBIM CUCTEMaM;

5) npuoOpeTeHne omnbiTa MPUMEHEHUSI OCHOBHBIX METOJIOB HAyYHOTr'O IMO3HAHUS,
HCIIOJIB3YEMBIX B OMOJIOTUM: HAOIIOMCHUSI U OMUCAHUS JKUBBIX CUCTEM, TPOIECCOB U
SBJICHHI; OpraHU3allud W TPOBEICHUS OMOJIOTUYECKOTO SKCTIIEPUMEHTA, BBIJIBHXKCHUS
TUTIOTE3, BHISBICHUS 3aBUCUMOCTH MEXKIY MCCICTYEMbIMA BEIMYUHAMH, OOBSICHEHUS



MOJIYYEHHBIX PE3YyJIbTaTOB U (POPMYIMPOBAHUS BHIBOJIOB C MCIOJIb30BAHUEM HAYUYHBIX
MOHSTHM, TEOPUMN U 3aKOHOB;

6) copMUPOBAHHOCTH YMEHHUS BBIIEISATH CYIIECTBEHHbIE NMPHU3HAKH BUPYCOB,
KJIETOK TPOKApUOT M IYKAPUOT; OJIHOKIETOUYHBIX MU MHOTOKJIETOYHBIX OpPraHU3MOB,
BHJIOB, OMOTECOIIEHO30B M IKOCUCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHAa BEIIECTB U
MIPEBpAIICHHs] PHEPTUU B KJIETKE, (DOTOCHHTE3a, MIACTHYECKOTO W JHEPTeTUYECKOTO
oOMeHa, XeMOCUHTE3a, MUTO3a, Mel03a, OIJIOOTBOPEHHUS, Pa3BUTHUS U Pa3MHOKEHUS,
UHAVBUYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), OOpbObl 3a CYIleCTBOBAaHHUE,
€CTECTBEHHOT0 0TOOpa, BUA000pa30BaHus, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie
oOWTaHUs, BIUSHUS KOMIIOHEHTOB JKOCHUCTEM, AaHTPOMOIeHHBIX M3MEHEHUU B
HKOCHUCTEMAax CBOEM MECTHOCTH, KPYrOoBOpPOTa BEIIECTB M IMPEBpAIICHUE SHEPIUH B
ouocdepe;

7) chopMHUPOBAHHOCTh YMEHHS TTPUMEHSTH MMOTYyUECHHBIC 3HAHUS I OOBICHEHUS
OMOJIOTUYECKUX TPOIIECCOB W SBJICHHM, IJIS MPUHATHS TPAKTUYCCKUX PEIICHHHA B
MOBCEIHEBHON JKU3HU C ILIENbI0 OOecredeHrss OE€30MacHOCTH CBOETO 3JI0POBbI U
3I0POBbSl  OKPYKAIOIIMX JIIOJCH, COOJIOJEHUsT 370pOBOTO 00pa3a >KU3HU, HOPM
IPaMOTHOTO  TIOBEJICHUS B  OKpYyXKalolled MPUPOIHON  cpele; TOHUMaHUE
HEOOXOUMOCTH  MCIOJIb30BaHUS  JIOCTM)KEHHM  COBPEMEHHOW  Oumoyiormu U
OMOTEXHOJIOTH /JIsl pAallMOHAJIBHOTO MPUPOIOTIOJIb30BAHMUS;

8) chopMUPOBAHHOCTL YMEHHUS pelIaTh OWOJOTUYECKUE 3aJayd, COCTaBIISITH
TCHOTHITMYECKUE CXEMbI CKPEIIMBAHKS JJI pa3HBIX THUIIOB HACJCAOBAHUS MIPU3HAKOB Y
OpTaHU3MOB, COCTAaBJISITH CXEMBI IEPEHOCA BEIIECTB W SHEPTUU B IKOCHCTeMax (IIeru
NUTAHUS, TUIIEBBIC CETH);

9) chopMHPOBAHHOCT, YMEHHM KPUTHUYECKH OIEHUBATH WH(OOPMAIUIO
OMOJIOTUYECKOTO COACPIKaHU, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IMYHBIX
HMCTOYHHUKOB (CpelIcTBA MacCOBOW HMH(OpMAaLMH, HAyYHO-TIOMYJIIPHBIE MaTepHallbl);
WHTEPIPETUPOBATh ATUYCCKUE ACIICKTHI COBPEMEHHBIX HCCJICIOBAHWA B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH; PAacCMAaTPUBATh TI00ATBHBIC IKOJIOTHYCCKUAE MPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3HIIHIO;

10) chopmMupoBaHHOCTH YMEHHUI CO37aBaTh COOCTBEHHBIC ITMCbMEHHBIC U YCTHBIC
COOOIICHNST HAa OCHOBE OMOJIOTMYECKOW WH(OpMAIMK U3 HECKOJBKHUX HCTOYHHKOB,
IPaMOTHO MCTIONB30BaTh MOHATUMHBIN anmapaT OUOJIOTHH.

Conepskanue mporpamMmbl bronorus HampaBiIeHO Ha JOCTHKEHUE CIICTYIOITUX
ueneiu:

- popMupoOBaHUE Y CTYICHTOB MPEICTABICHUS O CTPYKTYPHO-(DYHKITMOHAIEHOMN
OpraHU3allMA JKUBBIX CHCTEM pa3HOr0 paHra KaK OCHOBBI TNPUHATHS PEHICHUN B
OTHOIIEHUU O0BEKTOB KUBOW MTPUPOIBI U B TPOU3BOCTBEHHBIX CUTYAITUSX.
3aoau:

1) chopMHUpOBaTh IMOHUMAHUE CTPOCHHS, MHOTO0Opa3us U OCOOCHHOCTEH JKHUBBIX
CUCTEM Pa3HOTO YPOBHsI OPraHU3aIlMU, 3aKOHOMEPHOCTEHN MPOTEKAHUS OMOJIOTUUECKHIX



IPOLIECCOB U SIBJICHUM B OKPY>KaIOIIEW cpejie, IIEJOCTHOM HayyHOM KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2)  pa3BUThb YMEHHs OIpPENEIATh >KUBbie OOBEKTHI B MPHUPOJE; MPOBOJIUTH
HAOJIOICHHUST 32 JKOCHCTEMAaMH [JIsl BBISIBJICHUS €CTECTBEHHBIX M AaHTPOMOTE€HHBIX
W3MEHEHUH, HHTEPIIPETUPOBATH PE3YIIHTAThI HAOTIOACHUH,

3) cdopmupoBaTh  HaBBIKM  NPOBEICHUA  MPOCTEHIIMX  OMOJOTHYECKHX
AKCIIEPUMEHTAJIbHBIX  MCCIEAOBAaHMNH C  COONMIOJEHHMEM TMpaBWil  0OE30MacHOro
oOpaiiieHus ¢ 00beKTaMU U 000pPYIOBAHUEM;

4)  pa3BUTh YMEHHUS HMCHOJb30BaTh MH(POpPMAIMIO OMOJOTHMYECKOrO XapakTepa W3
Pa3IUYHBIX UICTOYHUKOB;

5)  cdopmupoBaTh YMEHHUs MPOTHO3UPOBATH MOCIEACTBUS CBOEH AESATEIBHOCTU IO
OTHOIIICHUIO K OKpY’Kawolleh cpene, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATH M
co0JIr0AaTh MEphI MPO(PHIIAKTUKHN 3a00I€BaHUM.

6) chopMUpOBaTh MOHUMAHUE 3HAYMMOCTH JIOCTHXKEHHN OMOJIOTMYECKONW HAYKU U
TEXHOJIOTUH B TPAKTHUYECKON JESATEIbHOCTH YEJIOBEKa, pPA3BUTHUU COBPEMEHHBIX
MEJUIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA.

OcBoenue qucruruinasl OJ].13 buonorus HanpasieHo Ha GOpMUPOBAHUE YACTH
KoMmriereHuuid [IpumMeHeHne maHHOW TpPOrpaMMbl HANpPaBICHO Ha (OPMUPOBAHUE
AJIEMEHTOB OCHOBHBIX BHUIOB mpodeccuonansHolt nestensHoctd (BILJ[) B wactu
ocBoeHus cooTBeTcTBYIOMX 00mux (OK) u npodeccuonansubix kommnereniuit (11K):

OK 04. DddexTuBHO B3aMMOICHCTBOBATh U PA0OTATh B KOJJICKTUBE U KOMAH/IE;

I[IK 2.3, OcyuecTBiiarb OpPraHU3allMOHHO-TIEIATOTHYECKYI0  MOAAEPKKY
0OIIIECTBEHHOM, HAYYHOU, TBOPYECKON M CIOPTUBHOM aKTUBHOCTU O0YYAIOIIUXCS;

ITIK 4.2. OcymectBiasiTb OpPraHU3alMOHHO-METOJIMYECKOE COMPOBOXKICHUE
KOHKYPCOB TPO(ECCHOHATILHOTO MACTepCTBA, OJMMIIMA] W HWHBIX MEPOIPUSTUH,
HaIpPaBJICHHBIX Ha JEMOHCTPAIMIO PE3YJIbTATOB, MTOCTUTHYTHIX OOYYAIOIIUMHCS TIO
nporpaMmam cpeaHero npodhecCUoHaIbHOTO 00pa30oBaHUs.
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OK 04.
OddekTrBHO
B3aUMOJICMCTBOBATh U
paboTaTh B KOJUICKTHBE
U KOMaH/I€;

[1K 2.3.
OcyliecTBIsAT
OpTraHU3alOHHO-
I1€1arOTUYECKYIO
MOAIEPKKY
0OIIIECTBEHHOM,
HAay4YyHOW, TBOPYECKOU U
CIIOPTUBHOM AaKTUBHOCTH
00yUaroIIMXCs;

[TK
OcyliecTBIsATh

4.2.

OpraHU3alHOHHO-
METOAUYECKOE
COIIPOBOXICHUE
KOHKYPCOB
poheCCHOHAIBHOTO
MacTepCcTBa, OJIMMITUA] U
VHBIX MEPOIIPUATHH,
HaIlpaBJICHHBIX Ha
JEMOHCTPALUIO
pE3yIbTaTOB,
JOCTUTHYTBIX

B yactn TPYAOBOI'O BOCIIUTAHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH
MacTepcTBa, TPyAoJto0ue;

- TOTOBHOCTB K aKTUBHOM JIEATEILHOCTH
TEXHOJIOTHYECKOM M COIMaJIbHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTh UHUIIMUPOBATD,
IJIAHUPOBATh U CAMOCTOSITENIBHO BBIMOJIHATh
TaKyl0 JEATEIIbHOCTb;

- MHTEPEC K Pa3InIHBIM chepam
npoeCCHOHAIBHON e TEIHHOCTH,

OgnazieHre YHUBEPCATBHBIMUA y4EOHBIMU
MO03HABATEIbHBIMU JACHCTBUSIMHU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUA:

- CAaMOCTOATEJIbHO (POpMYyTUPOBATh U
aKTyalIu3upoBaTh NpobIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK WU
OCHOBAHUS JJIsl CPABHEHUS, KIIACCU(PUKALIUN U
0000IIeHMS;

- ONpCACIIATDh HEIN ACATCIbHOCTH, 3a1aBATh
napaMeTpbl U KPUTCPHUU UX JOCTUKCHUA,

- BBIABJIATH 3aKOHOMCPHOCTH U ITPOTUBOPCYHA B
paccMaTpruBACMBbIX ABJICHUMAX,

- BHOCUTb KOPPCKTUBLI B ACATCIBHOCTD,
OLICHUBATb COOTBCTCTBUC PCIYJILTATOB LICJIAM,
OLICHUBATb PUCKU HOCHGZ[CTBI/Iﬁ JACATCIIbHOCTH,

- chopMHpOBaTH 3HAHUS O MECTE U POJIH OMOJIOTHU B CUCTEME
€CTECTBCHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBCHHOHAYYHOU KapTUHBI MUPA, B TO3HAHUH 3aKOHOB
MPUPOJIBI U PEIICHUH KU3HEHHO BaXKHBIX COLUAIBHO-
ATUYECKUX, IKOHOMHYECKHX, IKOJIOTUUECKUX MPOodiieM
YeJI0BEYECTBA, a TAK)KE B PEILICHUU BOIPOCOB PALIMOHATIBHOTO
MPUPOJIONOIB30BaHus; B GOPMUPOBAHUH IEHHOCTHOTO
OTHOIIECHHS K MIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIaJIe
POCCHUHCKHX U 3apYyOEIKHBIX YUEHBIX - OMOJIOTOB B Pa3BUTHE
Oounonorun; PyHKIIMOHAIBHOW IPAMOTHOCTH YeJIOBEKA JIJIst
peIIeHUs KU3HEHHBIX TIPOOIIeM,

- YMCTb BJIAACTH CHCTEMOM OHMOJIOTHYCCKUX 3HaHI/II\/JI, KOTOpasa
BKJIIOYACT:

OCHOBOTIOJIATAIOIINE OMOJIOTHYECKUE TEPMHUHBI M TIOHSATHS
(>KM3HB, KJIETKA, TKaHb, OPTaH, OPTaHU3M, BH/I, IIOMYJISAIHS,
JKOcUcTEeMa, OMOIIeHO3, Onocdepa; MeTaboIn3M, TOMEOCTa3,
KJIETOYHBIM UMMYHUTET, OMOCHHTE3 OeJika, OMOTIOIMMEDHI,
JTUCKPETHOCTh, CAMOPETYJISIUS, CAMOBOCIIPOU3BEICHHE,
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, JHEPTO03aBUCHMOCTh, POCT
U pa3BUTHE);

Ouonornyeckue Teopun: kneroynas treopus T. [lIBanna, M
[MIneitnena, P. BupxoBa; KIIOHaJIbHO-CEIEKTUBHOTO
nmMmynurera I1. Opaux, 1.1. MeunnkoBa, XpoMOCOMHast
TeopHs HaclleAcTBeHHOCTH T. Moprana, 3aK0H 3apOJBILIEBOTO
cxoxactia K. bapa, sBomtonmonnas treopus Y. Jlapsuna,
CUHTETUYECKAs TEOPHS IBOJIIOIUH, TEOPUS aHTpororeHesa 4.
Hapsuna; Teopus 6uoreoneHosa B.H. Cykauésa; yuenus H.U.
BasunoBa - o LlenTpax MHOTr00Opa3us U MPOUCXOKACHUS
KynbTypHbIX pacTeHuii, A.H. CeBeproBa - 0 myTsax u
HampaBlieHusX sBoirorun, B.. BepHaackoro - o 6uocdepe;
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B 00nacTi IEeHHOCTH Hay4YHOT'O MO3HAHUS:

- ¢hOpMHPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPaKTUKH,

OCHOBaHHOTO Ha JIMaJIore KyJbTYp,
CIIOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MECTa B
MOJMKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM U
YUTATEJIbCKOM KYJIBTYPhI KaK CpeICTBa
B3aUMOJICUCTBUSL MEXKY JIIOJIbMU U ITO3HAHUS
MHUpA;

- OCO3HAaHUC ICHHOCTHU HaquOﬁ ACATCIIBHOCTH,
TOTOBHOCTH OCYHICCTBJIATH ITPOCKTHYIO U
HCCIICA0BATCIIbCKYIO NCATCIBHOCTD
UHAUBUAYAJIBHO U B I'PYIIIIC,

OBnazieHne yHUBEPCAIbHBIMU y4E€OHBIMU
MO03HABATEIbHBIMU JEHCTBUSIMHU:

B) paboTa ¢ uHpopmanueil:

- BJIaJIETh HaBbIKaMU MOJY4YEHUS] HHPOpMAIIU
13 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATH IIOUCK, aHAJIN3, CHCTEMATU3ALUIO

Y MHTEPIIPETALUIO HHPOPMAITUH Pa3IMYHbIX
BUJIOB U ()OPM IPECTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX opMarax ¢
y4eTOM Ha3HaueHHs HH(POpPMAlLIUU U LIETEeBOI
ayJAMTOPHUH, BEIOUpAst ONTUMAIBHYIO (popMy
IPEACTAaBICHNS M BU3yaTH3allUH;

- OICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTDH

- chopMHpOBaATh YMEHUSI KPUTHUECKU OIICHUBATH
nH(OPMAIIHIO OMOJIOTUYECKOTO COICPIKAHMSI, BKITFOUAIOIITYTO
MICEB/IOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UICTOYHUKOB (CpEACTBA
MaccoBoi MHGOpMaIUK, HAYyYHO-TIONYJISPHbIE MaTepUasbl);
UHTEPIIPETUPOBATH 3TUYECKHIE ACIIEKTh COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

- UHTEPIIPETUPOBATH 3TUUECKHUE ACIIEKTHI COBPEMEHHBIX
UCCIIeI0BaHUN B OMOJIOTUH, MEIULIMHE, OMOTEXHOIOIUH;
paccMaTpuBaTh IN100aJIbHBIE SKOIOTUYECKHE TPOOIEMbI

COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIEHUIO K HUM
COOCTBEHHYIO MO3UIINI0, YMEHHE OLICHUBATh 3TUYECKUE
aCIEeKThl COBPEMEHHBIX UCCIIEIOBAHUN B 00J1aCTH

OMOTEXHOJIOTMH U TEHETUYECKUX TEXHOJIOTUH (KJIOHMpOBaHUE,

HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIIPABIEHHOE U3MEHECHHE
reHOMa U CO3/JaHHEe TPAHCTEHHBIX OPraHU3MOB);

- chopMHpOBaTH YMEHUS CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE
U YCTHBIE COOOIIEHNS HA OCHOBE OMOJIOTMYECKO MHPOpMAaIH
13 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MNOHATUIHBIN annapaT OMOJI0THH




- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

-OBJIaJICHHE HaBBIKAMHU y4eOHO-
HCCIIEIOBATENILCKOM, POEKTHON U COLMAJIbHOM
JIeSATEIbHOCTH;

OeBjaaaenue YHUBEPCAJIBbHBIMHA
KOMMYHUKATUBHBIMU JeHCTBUSAMM:

6) COBMECTHaAA J1€ATC/IbHOCTD!:

- IOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIMBUYaTbHOU paboThI;

- IPUHUMATH LIEJIM COBMECTHOM AESATEIBHOCTH,
OPraHu30BbIBaTh U KOOPAUHUPOBATH IEUCTBUS
10 €€ JIOCTYDKCHHIO: COCTABIIATh IUIAH JICHCTBHIA,
pacnpenensaTh pojau ¢ y4eTOM MHEHHI
YYaCTHUKOB 00CYXIaTh Pe3yIbTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh U BBINOJIHSTH paboTy B
YCIIOBHSIX pEalbHOT0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOIEHCTBUS;

- OCYUIECTBJIATH MO3UTUBHOE CTPATETUUECKOE
MOBE/ICHNE B PA3IMYHBIX CUTYalUsIX, IPOSBISATH
TBOPYECTBO U BOOOpakeHUE, ObITH
WHUIMATUBHBIM

OBiaieHue YHHBEPCAJIbHBIMH
PeryJIITHBHBIMH e CTBUSIMH:

I') NPUHATHE ce0sl U IPYTUX JIIOJei:

-TITODUHUMATE MOTUBBI U ADTVMEHTEBI ITHDVI'UX

- c(opMHUPOBATh YMEHUS CO3/]aBaTh COOCTBEHHBIE MTUCHMEHHBIC
¥ YCTHBIE COOOIIEHHS HA OCHOBE OMOJIOTHYEeCKO HH(pOopMaIuu
13 HECKOJIbKUX UCTOYHUKOB, IPAMOTHO UCIOIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH;

- YMETh BBIJIBUTATh TUTIOTE3bI, IPOBEPSTH UX
JKCIIEPUMEHTAILHBIMU CPEJICTBAMU, POPMYITUPYS LENb
WCCJICTOBAHMsI, aHATTM3UPOBAThH MOJTyYEHHbBIE PE3YIbTaThl U
JIeNIaTh BBIBO/IBI,

- IpUHUMATh y4acTUe B HAyYHO-HCCIIE0BATEIbCKOM padoTe 1o
OMOJIOTHH, SKOJIOTHU M METUIIMHE, TPOBOANMON Ha Oaze
IIKOJIbHBIX HAYYHBIX OOIIECTB U IMyOINYHO MPEICTABIIATH
NOJTYYEHHBIC PE3YJIbTaThl HA YYCHHYECKUX KOH(EPEHIHIX
Pa3HOTO YPOBHS




B 001acTHAKOJIOrH4€CKOT0 BOCIIMTAHUA:

- ¢(hOpMHPOBAHHOCTH IKOJIOTUIECKOU KYIBTYPHI,
MMOHMMAHHE BIUSHUS COLUATHHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE
MPUPOJHOM U COLMATBHOM CPe/Ibl, OCO3HAHNE
r7100aJIBHOTO XapaKTepa 3KOJIOTHYSCKUX
npo0Jem;

- IUITAHUPOBAHKE U OCYIIECTBIICHUE ACHCTBUI B
OKpY’Kalolllel cpefie Ha OCHOBE 3HaHUs Leeil
YCTOMUYMBOIO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE EHCTBUM, IPUHOCIIINX
BpEXl OKpYXarolleH cpene;

- YMEHHE NPOTHO3UPOBATH HEOIATONPUSITHBIE
JKOJIOTHUYECKHE MOCTIEACTBUSA
NpEeANPUHUMAEMBIX JEHCTBUN, IIPENOTBpAIaTh
UX;

- pacCLIMpPEHME OIBITA AESITEIBHOCTH

AKOJIOTHYECKON HAIIpaBJICHHOCTU;

- OBJIaJIEHUE HaBbIKAMH Y4eOHO-
HCCIIEIOBATENILCKOW, IPOEKTHON U COLMAJIbHOM
NeITEIbHOCTH

- BJIAJIETh CUCTEMO} 3HaHUK 00 OCHOBHBIX METO/IaX HAyYHOTO
MO3HAHUS, UCTIOJB3YEMBIX B OMOIOTHYECKUX HCCIICTOBAHMSIX
YKUBBIX OOBEKTOB U HKOCUCTEM (OMHCAHKUE, U3MEPEHHUE,
IpOBE/IeHUE HAOIOIEHUI); ClTI0COOaMU BBISBICHUS U OLEHKU
AHTPOIIOTEHHBIX U3MEHEHUN B IIPUPOJCE;

- YMETh BBIABIIATH OTJIMYUTEIbHBIC PU3HAKHU KUBBIX CUCTEM, B
TOM 4YHCJIe TpHOOB, PACTCHUH, )KUBOTHBIX M YEIOBEKA;
MIPUCIIOCOOJICHHOCTh BUIOB K Cpejie 0OUTaHMs, a0MOTHYCCKUX
1 OMOTUYCCKUX KOMIIOHEHTOB DKOCHCTEM, B3aUMOCBS3CH
OpraHMU3MOB B COOOIIECTBAX, AHTPOTIOTEHHBIX U3MCHEHUH B
9KOCHCTEMaX CBOSH MECTHOCTH;

- YMETb BBIJICJIATH CYIIECTBEHHbIE PU3HAKU OMOJOTHUECKUX
MPOIIECCOB: OOMEHa BemeCcTB (MeTa0oIM3M ), UHPOPMALIUHU 1
IIpEBpaLeHHs] SHEPTUHU, OPOKEeHUs!, aBTOTPO(HOTO U
reTepoTpoPHOro TUNOB MUTAHUS, POTOCHUHTE3A U
XEMOCHHTE3a, MUTO3a, Mei03a, raMeToreHes3a, SMOpHUoreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS, pA3MHOKEHMUSI,
WH/IMBUYaJILHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3a),
B3aUMOJICHCTBUS I'€HOB, €TEPO3UCa; ACHUCTBUN
HCKYCCTBEHHOT'O 0TOOPA, CTAOMIM3UPYIOIIETO, IBUKYIIETO U
pa3phIBAOILEr0 €CTECTBEHHOT0 0TO0pa; aJuIoNaTpHuecKoro u
CUMIATPUYECKOTO BUI000PA30BaHMUSI; BIUSHUS ABMKYIIIMX CUIT
HBOJIIOLIMU HA T€HO(OH/T TIOMYIIALNN; TPUCTIOCOOTIEHHOCTH
OpPraHM3MOB K cpefie 00MTaHus, Yepe0BaHNs HallpaBJIeHUN
3BOJIIOLIMH; KPYTOBOPOTA BELIECTB U IMOTOKA SHEPTUU B
HKOCUCTEMAX




. COAEPYAHME JUCLUTUIMHBI «OJ1.13 BHONOrHsH»

Paznen 1. O61mas 6moJiorusi, yaeHue 0 KJeTKe.

[Tpenmet uzyuenust o6o6maromiero kypca «OVIIL. 11 buonorusy», nenu u 3amadu
Kypca. Pons 6uonornu B opMUPOBAHUY COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa U B MPAKTUYECKOW ACATEILHOCTU JIOAeH. 3HaueHHEe OMOJIOTUU MPHU OCBOCHUU
npodeccuit  CIIO u  cmemmanbHocTet  CIIO  texHmueckoro  mpoduiis
npodeccruonanbHoro odpaszoBanus. OOBEKT U3y4YeHHUs OMOJOTMU — >KMBas MPUPOJA.
Cps3p  Ouosiormv ¢ JIpYyrUMU HaykaMu: Ouoxumus, Ouodusuka, OHOHUKA,
re”Horeorpadus u ap. YpoBHH oOpraHuzanuy KUBOM Martepuu. (CBOICTBAa >KUBBIX
cucteM. I[IpeanoceUlkM BO3HUKHOBEHHS KHU3HU. COBpPEMEHHBIE MPEIACTABICHHUS O
BO3HUKHOBEHUU KU3HU. HauanbHbIe Tanbl pa3BUTHSI )KU3HU.

JdemMoHcTpanum:

buonorudeckne cucTteMbl pasHOTO YPOBHS: KJIETKAa, OpPraHW3M, MOMYJISIHUs,
sKocucTema, onocdepa. L{apcTpa KuBOM NPUPOIBI.

XuMu4YecKasi OpraHu3anus KJIeTKH.

Opranuyeckre M HEOPraHUYECKUE BEIIECTBA KIETKM W KUBBIX OPraHU3MOB.
benku, yrneBoibl, JIUMUAbL, HYKJIEUHOBBIE KUCIOTHI U UX POJIb B KJIETKE.

O0OMeH BellIeCTB U NMPe00pPa3oBaHMe SJHEPTUHU B KJIETKe

[InactTuueckuit u 3HepreTudyeckuid ooMeH. Ctpoenue u GpyHkuuu xpomocom. JJTHK
— HocuTenb HacneacTBeHHOM uHdopManmu. Pernmukanus JIHK. I'en. I'enetudeckuii
koq. buocunrtes Oenka. DoTocuMHTE3, €ro OWOJOTUYECKAs pPOJb. XEMOCHHTES.
OCHOBHBIE 3TaIlbl PHEPrOOOMEHa.

CTpoenne u pyHKIIUU KJIETOK.

Krnerounas Teopus crpoenus xuBbix opranu3moB (T. [1IBann, M. Illnetinen, P.
Bupxos). OcCHOBHBIE TIOJIOKEHUS COBPEMEHHOMU KJIETOYHOM TEOpPUH.
[IpokapuoTuueckue U SyKapuoTHYecKHe KieTKd. lluTomnazma, OpraHouibl KJIETKH.
Heknerounsle Qopmbl xu3Hu (BUpychl, Oaktepuodaru). bopbba ¢ BUpPYyCHBIMU
3a0oneBaHusAMH. JlemeHue KiaeTok. MuTos.

JdeMoHCTpaum:

Crpoenne u crtpykrypa Oenka. Ctpoenne monekyn JIHK u PHK. Pemmukarmms
JIHK. Cxembl sHepreThueckoro obMeHa u OmocuHTe3a Oenka. CTpoeHHe KIIETOK
MPOKApPUOT U DYKAPUOT, CTPOCHHUE M MHOTO0Opas3ue KIETOK PACTCHUN M KUBOTHBIX.
Crpoenue Bupyca. Dotorpaduu cxem CTpoeHHuss XxpomocoM. Cxema CTpOeHHUs IeHa.
MuTto3.

Pasznen 2. PazmHoxeHHne U HHIMBHUAYAJIbHOC PAa3BUTHEC OPTraHU3MOB.
Pa3MHoOkxeHHe JKNBBIX OpraHu3MoB.



OpranuzmMm — eauHoe nenoe. MHorooOpa3ue opraHu3MoB. Pa3smHoOkeHue —
BaXKHEilIlIee CBOMCTBO >KMBBIX OpraHu3MoB. IlonoBoe u Oecrnosoe pa3sMHOMXKEHHE.
Meii03. O6pa3oBaHM€ MOJIOBBIX KJIETOK U OIIOIOTBOPEHHE.

NuauBuayaJibHOE PA3BUTHE OPTraHU3MOB (OHTOTEeHE3)

OMOpHOHAJIBHBIA 3Tan  oOHTOreHe3a. (OCHOBHBIE CTAaIUU SMOPHUOHAIBHOIO
pazButusa. Opranorenes3. IloctamOpuonanbHOEe pa3BuTHe. CXOACTBO 3apOBIIICH
MPEACTaBUTENIEH Pa3HbIX IPYII MO3BOHOYHBIX KAaK CBHJIETEIBCTBO UX 3BOJIOLHUOHHOIO
poxctsa. [IpyunHbl HapylIeHUH B pa3BUTUU OpraHu3MoB. HAMBUAYyanbHOE pa3BUTHE
yenoBeka. PenpoaykTtuBHoe 370poBbe. [lociiencTBUs BIMSHUS alKOIOjsl, HUKOTHHA,
HapKOTUYECKUX BEILECTB, 3arPsI3HEHUS CPEbl HA Pa3BUTHE YEIOBEKA.

JdeMoHCcTpauu:

Mmuoroo0Opa3ue opranu3sMoB. OOMEH BELIECTB U MPEBpAIICHUE JHEPrUu B
kierke. dorocunTes. Jlenenue knetkn. Muto3. becrionoe pa3MHOKEHHE OpPraHU3MOB.
OOpa3oBaHue MOJOBBIX  KIE€TOK. Meio3. OmiogoTBopeHue 'y  pacTeHUM.
WuauBuayalbHOE pa3BUTHE OpraHu3sMa. THUmbl TOCTIMOPHUOHAIBHOIO  Pa3BUTHS
KUBOTHBIX

Pa3gen 3. OCHOBBI TeHEeTHKH H CeJIEKINH.

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH.

['eHeTka — Hayka O 3aKOHOMEPHOCTSAX HACIJIEIACTBEHHOCTH W W3MEHUYHMBOCTH
opranu3moB. [.MeH/ienb — OCHOBOMOJIOKHUK T'€HETUKHU. [ eHeThYecKass TEpMUHOJIOTUS
Y CUMBOJIHKA.

3aKkoHBI TEHETHKH, ycTaHoBIeHHble [. Mengenem. MonorubpunHoe u
TUTHOPUIHOE CKpEILMBAHUE. XpoMocoMHas TEOpHs HACJICICTBEHHOCTH.
B3aumopeiictBue reHoB. I'eHetuka mnosa. CHEnI€HHOE C TOJIOM HacleJOBaHHUE.
3HayeHue TeHEeTUKH JIJIsi MeAUIuHbI. HacneacTBeHHbIe 00JIe3HU YeI0BEKA, UX MPUYUHBI
U Ipo(HIIaKTHKA.

3aKOHOMEPHOCTH U3MEHYUBOCTH

HacnencrBeHHas wWiaM TEHOTUNMYECKass W3MEHUMBOCTh. MoaudukanmonHas
V3MEHYUBOCTb.

OCHOBBI CeJIeKIMH.

['eHeTnka — TeopeTuyeckasi OocHOBa ceneKiuu. OJOMAIlHUBAHUE KUBOTHBIX U
BBIPAIIMBAHUE KYJIbTYPHBIX PACTEHUU — HaAYajbHbIC JdTalnbl ceinekunu. Yuenue H.M.
BaBunoBa o 1eHTpax MHOrooOpasusi M MPOUCXOXKICHUS KYJIbTYPHBIX pPAaCTEHUH.
OCHOBHBIC METOJBl CEJICKIMU: THUOpUIW3aIUs M UCKYCCTBEHHBIH OTOOP. OCHOBHBIC
JIOCTHXKEHUSI COBPEMEHHOM CEJICKIIMM KYJIbTYPHBIX PACTCHUH, JOMAIIHUX >KUBOTHBIX U
MHKPOOPTaHU3MOB. BHOTEXHOIOTHS, €€ TOCTHXKEHUS U IEPCIIEKTUBBI PA3BUTHSL.

Paznen 4. Yuenne 00 3BOJIIOIHMU OPraHUYECKOT0 MHUPA.

Pa3zBuTHe 3BOJIONMOHHBIX HAeH. [BHKYIIHE CUIIBI IBOJTIOLUH.



Hctopus pa3BuTusi 3BOMIOUMOHHBIX ujaeu. 3Hauenue pador K. Jlunnes, XK.b.
Jlamapka B pa3BUTHM 3BOJIIOIMOHHBIX HJIed B OHMOJOrMHU. DBOMIOLNMOHHOE ydyeHue Y.
Hapsuna. EctecTBeHHBI 0TOOp. POib 3BOMIOIMOHHOTO y4YeHUS B (POPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTWHbI Mupa. KoHuenuus Buaa, €ero KpUuTepuu.
[Tonynsauus — CTpyKTypHasi €AMHHUIA BUAA U SBOJIIOLUH.

MexaHu3MbI IBOJTIOLMOHHOIO IIpoLecca

JBrxkymme — cuibl  3BomouMH.  CHHTETHMYECKass  TEopus  SBOJIOLHUU.
MuxkposBomonusi.  CoBpeMeHHbIe —MpeacTaBiieHuss o  BugoooOpazoBanuu (C.C.
UYerBepukoB, W.M. Imaneraysen). JlokazatensctBa »sBomonuu. CoxpaHeHue
OMOJIOTUYECKOTO  MHOrooOpa3usi Kak OCHOBBI ~ yCTOWYMBOCTH  Ouocdepbl U
MIPOTPECCUBHOTO €€ pa3BUTHSA. [IpnunHbl BeIMUpaHus BUIOB. OCHOBHBIC HANPABICHUS
ABOJIIOIIMOHHOTO Mporpecca. bruonorndeckuii nmporpecc u OUOJOTUUECKU perpecc.

PasBuTHE )KM3HM HA 3eMIIe.

Hcropuyeckas TeOXpOHOJIOTHS.

IIpoucxo:kaeHue 4ei0BeKa — AaHTPOIIOIeHe3.

AHTponosorus — Hayka O 4esloBeKe. CHUCTEMaTHYECKOE IOJIOKEHUE YEJIOBEKA.
CX0ACTBO M OTIAMYMSL YENIOBEKA C JKUBOTHBIMU. OCHOBHBIE CTaJUU aHTPOIOTEHE3a.
DBOJIIOLHS COBPEMEHHOTO YEJIOBEKA. ETMHCTBO IPOUCXO0KICHUS YEIOBEUYECKUX pac.

JlemoHcTpanum:

Kpurepuu Buga. CtpykTypa nonyJsiiuu. AJanTBHbIE OCOOEHHOCTH OPraHU3MOB,
MX OTHOCUTEIBHBIM XapakTep. OBOJIOUMOHHOE JPEBO PACTUTEIBHOTO MUpA.
OBOJIIOLIMOHHOE [JPEBO KMBOTHOrO Mupa. lIpencraBurteny penkux M HMCUE3AOIIMX
BHJIOB PACTEHUI U )KUBOTHBIX.

Pa3znen 5 B3aumooTHOmIeHHs OpraHu3Ma u cpeibl. OCHOBBI 3KOJIOTHH.

Bbuocdepa, ee crpykrypa U pyHKUUM.

Crpykrypa Ouochepsl. Kpyroopor BemecTB B mOpupoje. buOreoreHos.
B3anMoOoTHOIIEHN MEXKY OPTaHU3MAMM.

OCHOBBI IK0JIOTHH

[Tonsitue skonoruu. buoreoneHno3. AbGuornueckue u OUOTHUECKHE  (DAKTOPHI
cpenbl. BzanmoseicTBre )KUBBIX OPTaHU3MOB U CPEIbl OOUTaHHUS.

buocdepa u yeaosek. Hoocepa. buonuka

[Ipuponnbie pecypcbl U MX HUCHOJb30BaHUEe. OxpaHa MPUPOALI U MEPCHEKTUBBI
palMOHAIILHOTO MPUPOAOTIOIb30BaHusl. buoHuka.



III. TEMATHUYECKOE INTAHNPOBAHUE C YKA3AHUEM
KOJIMYECTBA YACOB, OTBOJIUMBIX HA OCBOEHME KAXJION

TEMBbI
HaumenoBanue Coaep:xanue yueOHOro MaTepuaJia, NpaKTHYeCKue O0bém
pa3/esioB U TeM 3aHAITHS, CAMOCTOSITEIbHASA padoTa 00y4arouuxcs 4yacos
1 2 3

Paznesn 1 O0mas 6mosiorusi, yueHue 0 KJeTkKe

Tema 1.1. buosiorus kak | Conep:kanue y4eO0HOro MmarepuaJia:

HAyKa, XUMHYeCKast Teopernueckoe o0yueHue: 6

opraHu3anms KjaeTku | [IpeaMer u3yueHus obo0maromero Kkypca «buosorusy, nenu u
3amaun  Kypca. CBs3p OuONOTMH C JPYTMMH HayKaMu:
ouoxumusi, Onodusrka, OMOHHUKA, reHoreorpadus u ap.
YpoBHU opraHuzanuu KUBOM MaTepuu. (CBOWCTBA >KHUBBIX
cucreM. Heoprannueckie 1 OpraHMYECKUe BEIIECTBA KIETKU U
KHUBBIX OPTraHU3MOB (OCNKH, YTIICBOIbI, JINTH/IbI, HyKJICHHOBBIC
KHCJIOTBI), UX POJIb B KJIETKE.

JlaGoparopHasi padora 2

Jlaboparopuass pabora Nel«bemkum - azorcojaepkamue
BemiecTBay. «lccienoBanue >KUPOB U Macein

Tema 1.2 O0Mmen Conep:xanue yueOHOro MaTepuasa:
BCLICCTB U JHCPIUHA Teopernueckoe odyueHue: 4
sinpeodpazosanue [Inactuueckuil u sHepreTnyeckuii oomeH. POTOCUHTES, €TO
JHEPI'UH B KJIETKE 6uosornyeckas posb. OCHOBHBIE 3TaIlbl YHEPTOOOMEHA.
Tema 1.3 Coaep:xkanue y4eOHOro MaTepuaJa:
Crpoenne u pyHKHUMM | Teopernueckoe obyueHne: 6
KJIETOK

Kinerounas teopust crpoeHus xxuBbix opranusmos (T. I1IBanH,
M. [Ilneiinen, P. BupxoB). OCHOBHbIE IOJOXECHUS
COBPEMEHHOM KieToyHOM Teopuu. [Ipokapmornueckue u
JyKapuoTHueckue KieTkd. Hexnerounole QOpMBI KU3HU
(BUpYCHI, Oaktepuodarm). Bboprba c BUPYCHBIMU
3a0oneBanusIMu. Jlenenue KieTok. MUTo3.

JlabopaTopnasi padora: 2

JlaGopatopnass pabGotra Ne2. CpaBHEHHE CTPOECHHS KIIETOK
pacTeHHi, ’KUBOTHBIX, TPUOOB U OAKTEpUH.

Paspnen 2. Pa3MHoOKeHHe M HHAUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Tema 2.1. Pazmuoxenue | CogepkaHue y4eOHOro MaTepuaJa:

KMBBIX OPraHU3MOB. Teopernueckoe o0yueHue: 4




becnionoe u 1oa0Boe pa3MHOXKEHUE

Tema 2.2.
HNuauBuayanbHoe
pa3BuTHE OPraHU3MOB

Conep:xaHue y4eOHOT0 MaTepHAaJa:

Teopeaneclcoe oﬁyqelme:

DOMOpPHUOHANBHBIN U TOCTIMOPHOHATBHBIN MEPUO/ PAa3BUTHSL.

(oHTOTrEHEe3) Cxo/1cTBO 3apoAbliiei 1 AMOpUOHATIbHAS AUBEPTCHIIHS
MIPU3HAKOB. bHOreHeTH4eCcKnil 3aK0H.
JlabopaTopnasi pabora
JlaGopaTopnas pabGota Ne3. BriiBieHHMEe W  omucaHue
MPU3HAKOB CXOJICTBA 3apOJIbIIICH YeIoBEeKa U JIPYTux
MMO3BOHOYHBIX KaK JOKa3aTelbCTBO MX O3BOJIOIMOHHOTO
pOJICTBA.
Pa3znen 3 OcHOBBI reHETHKH U CeJIeKIHA
Tema 3.1. OcHoBHble | Coaep:kanue y4eOHOr0 MaTepuaJja:
NOHATHA TFEHETHKH. | TeopeTnueckoe o0yuyeHue:
3aKoHOMepHOCTH OcCHOBHbIE MOHATUS F€HETUKH. 3aKOHOMEPHOCTU 00pa30BaHUS
Hacjie1oBaHus ramer. 3akousr . Mennenss  (MOHOTHOpPUAHOE |
TIPH3HAKOB MOJIMTHOPUIHOE CKpeluBanue). B3anmoieiicTBie reHoB.
JlaGopaTopHas padora
JlabopaTtopHas padota Ne4. Penienne reHeTHuecKkux 3aaa4d
Tema 3.2. Coaep:xanue y4eOHOro MaTepuaJa:
3akoHOMepHOCTH Teopernueckoe odyueHue:
H3MCEHYHUBOCTH. Hacnencreennas miiy reHOTUINYECKAST N3MEHYHUBOCTD.

MonudukanionHass U3MEHUNUBOCTb.

Tema 3.3. Cenexuust
pacTeHui, )KUBOTHBIX U
MHUKPOOPraHU3MOB

Conep:xxaHue y4eOHOT0 MaTepHAaJa:

TereTl/I‘{eCKOC oﬁyqelme:

OI[OMaHIHI/IBaHI/IC JKUBOTHBIX W BbIpalllUBAHUEC KYJIbTYPHBIX

pacTeHMd —  HaydaJdbHbIC JTallbl  CEJIICKUUH.  YUYEHHE

H.M.BaBunoBa 0 1EHTpax MHOTrooOpaszus U TNPOUCXOKICHHS
KyJbTYpHBIX pacTeHHil. (OCHOBHBIE METOJbI
ruOpuau3anyst ¥ UCKYCCTBEHHBIM  0TOOD.

JOCTHIXKCHUA COBpCMCHHOﬁ celeKkunu. buoTexHomor us, eé

CEJIEKIIAU:
OcCHOBHEBIE

AOCTHUIKCHUS U IICPCIICKTHUBLI Pa3BUTHUS.

Pa3nen 4. Yuenne 00 3BOJTIOIHN OPTaHUYECKOT0 MUPA.

Tema 4.1Pa3BurtHe

IBOJIOIMOHHBIX uaeu.

Conep:xanue y4yeOHOro MarepuaJa:

Teopernueckoe o0yueHue:




JABuKyuue CHJIBI

3BOJIOLIHNHU

Hctopus pa3BUTHA SBOJIONHOHHBIX HACH. 3HaueHHe paldoT
K.JIunnes, XX.b.Jlamapka B pa3BUTHH 3BOJIIOLMOHHBIX UJIEH B
yuenne Y.
EctectBennbiit 0T00p — HampaBisOMUNA (GaKTOp IBOIIOLHUU..

Ouonoruu.  DBOJIOIMOHHOE JapBuHa.
dopmbl orbopa.  IIpucrnocobaeHHOCTH
OpPraHU3MOB K YCIIOBHSIM BHeEIIHEH cpensl. KoHuenmus Buja,

ero kpurepuu. l[lomynsius- cTpyKTypHas €AMHHIIA BUIOA U

€CTECCTBECHHOI'O

3BOJIIOIUU.

Tema 4.2. MexaHU3MBbI

Conep:xanue y4eOHOro MaTepuasa:

IBOTIONHOHHOTO Teopernueckoe o0yueHue:

Hponecca Cunrerrueckasi T€OpUs SBOTIOLUHA. MUKPOIBOTIOIHUS.
MakposBomtonus. [lokazarenscTsa 3Botonn. OCHOBHbBIE
HampaBJIE€HUs 3BOJIIOIIMOHHOTO Tpoliecca. buomorndyeckuit
porpecc U OUOJIOTUYECKUN perpecc.

Tema 4.3. Passurue | Coaep:kanue y4eOHOro MmaTrepuaJja:

JKH3HH Ha 3eMJle. Teopernueckoe o0yueHue:

IIpoucxo:xnenue

e 0BeKa _ | l'eoxpoHonorusi. AHTpOIOJNOruss — Hayka O YEJIOBEKE.

aHTpONOrenes. CucreMaTn4ecKoe IojIoKeHue yenoBeka. CXOACTBO U OTIUYHS

YyelioBeKa C JKUBOTHBIMH. OCHOBHEIC CTauu AHTPOIIOIrCHE3A.

OBoronus COBPEMEHHOT0 YeJI0BEKa. Enuncteo

IMPOUCXOKACHUA UCIIOBECUCCKUX pac.

JlabopaTopnasi padora

JlaGopaTopHas padora NeS. AHanu3 ¥ OLIEHKA pa3IMYHbIX
THUIIOTE3 O MPOUCXOKACHUA )KU3HU U YCTIOBCKA

Pa3nea 5 BzanmooTHOIIEH

Uf OPpraHusMa m Cpeibl. OCHOBBI K0JIOTHH.

Tema 5.1. buocdepa, ee
CTPYKTYpa H (PYyHKLHH.

Conep:xxaHue y4eOHOT0 MaTepUAaJa:

Teopernueckoe o0yueHue:

Crpykrypa 6uochepsl. KpyroBopor BemecTB B IpUpoOeE..
B3anmooTHOIIEHUST MEK Ty OpraHU3MaMHU.

5.2.
IKOJIOTHH

Tema OcHOBBI

TToustue sxonornu. buoreorienos. AOHOTHYECKHAE U
onotudeckue (HhakTopsl cpeasl. BanmoaeiicTBre JKUBBIX
OpPTaHU3MOB U CPEJIbl OOUTAHMSI.

Tema 5.3 buochepa n
YeJI0BeK. Hoocdepa.
buonuka

[IpuponHblie pecypchl U UX Ucnoib3oBaHue. OxpaHa IpUpOabI
U MIEPCIEKTUBBI PALIMOHAIBHOTO PUPOAONIOIb30BAHHUS.
buonuka.
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KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHU A JUCLIUIJIMHBI

Pe3ynbTaThl 00ydeHus

Kputepuu onenku

MeToObI OlLIEHKHU

B yacTu TpyaoBoro
BOCIIMTAHMSA:

- TOTOBHOCTB K TPYAY,
OCO3HaHUE [ICHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTbH K aKTUBHOM
JIEeSATCIbHOCTH
TEXHOJOTHYSCKON B
COLIMAJIbHOW HAIIPABJICHHOCTH,
CIIOCOOHOCTh UHUITUUPOBATH,
IJIAHUPOBATH U
CaMOCTOSITEIILHO BBIIIOJIHATH
TaKylo J1eITeJIbHOCTb;

- HHTEPEC K Pa3InYHbIM
chepam npodeccuoHaTbHON
NeSITeIIbHOCTH,

OBnageHue yHUBEpCATbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU
NENCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE
AeCTBUA:

- CAMOCTOSTEIIEHO
¢bopmynupoBaTh U
aKTyaJIM3UPOBATH MPOOIEMY,
paccMmarpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIIMBATh
CYIIECTBCHHBIN IPU3HAK WIIN
OCHOBAHWUS JIJI1 CPABHCHUS,
Kiaccudukanuu u 0600IICHHS;

- OIIPENEIATH LN
NEeSATEIbHOCTH, 337aBaTh
napameTpsl 1 KpUTEPUHU UX
JOCTHKEHHS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCHUTH KOPPECKTUBEI B

OK 04.
OddexTuBHO
B3aMMOJICHCTBOBATh u

paboTaTh B KOJUJICKTHBE U
KOMaH/I¢;

[1K
OcymiecTBIATh

2.3.

OpraHU3aIlMOHHO-
MeIarOrMH4ecKyIo
MOJIJICPKKY
0OIIIeCTBEHHON, Hay4YHOM,
TBOPUYECKOU 151
CIIOPTUBHOM  aKTUBHOCTHU
oOyyJarommxcs;

[IK
OcyliecTBIsTh

4.2.

OpraHU3aIMOHHO-
METOJINYECKOE
COTIPOBOXICHHE
KOHKYpPCOB
poeCcCUOHATEHOTO
MacTepcTBa, OJIUMIIMAL U
VHBIX MEPONPUATUH,
HaIPaBIEHHBIX Ha
JIEMOHCTPAIIHIO
pe3yNbTaToB,
JOCTUTHYTBIX
O0yJarOIIMMUCS 1o
nporpaMMaM  CpeJIHEro
po(ecCUOHATBHOTO

oOpa3oBaHUsI.

— YCTHBIU OMpOC;

— TIIpOBEpPKAa BHEAYJIUTOPHOMN
CaMOCTOATENbHON pabOThI

— IIPOBEpPKAa BHEAYJIUTOPHOMN
CaMOCTOSTENbHON pabOThI
MIPOBEPKA MPAKTUYECKON

paboThI

TecToBbIi KOHTPOJIb
YeTHBIN onpoc
HuddepenurpoBaHHbIi
3auer

[IucemenHbIN omTpoc




JIEeSATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YIBTATOB
LIEJIAM, OLICHUBATh PUCKHU
MOCJIEICTBUN ACATCIBHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIILJIEHUE [IPU PELICHUN
KHU3HEHHBIX Ipo0ieM

B o0nactu neHHOCTH HAYYHOTO
MO3HAHMSL:

- ¢hOpMHUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U
OOIIIECTBEHHO! MPAKTHKH,
OCHOBAHHOTO Ha JINAJIOTe
KYJBTYpP, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE
SI3BIKOBOM M UM TATEIIBLCKOM
KYJIbTYPbI KaK CPeCTBa
B3aUMO/JICUCTBUS MEXKIY
JIOIBMU U TIO3HAHUS MUDA;

- OCO3HAaHHE LIEHHOCTHU
HAay4YHOU JEATEIbHOCTH,
TOTOBHOCTb OCYILECTBISATh
MIPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JIEATENIbHOCTh NHIUBUAYAIBHO

U B IpYyIIIE;

OBnazieHue yHUBEPCATIbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU
NEUCTBUSIMU:

B) paboTta ¢ napopmarmei:

- BJIaJIeTh HaBbIKaMH
NOJy4YeHUs: THPOPMALIUH U3
MCTOYHHUKOB PA3HBIX THIIOB,

CaMOCTOSITEIILHO
OCYILIECTBIISAThH MOUCK, aHAIIN3,
CUCTEMAaTHU3aLHIO U
MHTEpIpEeTaLnio HHpOpMaLuu




pa3IMYHBIX BUIOB U hopm
MpEeACTaBICHUS;

- C03/1aBaTh TEKCTHI B
pa3In4HbIX opmarax ¢
y4ETOM Ha3HAYCHUS
uH(MOpPMAIIUHU U TIETIEBOI
ayAUTOPHH, BHIOUpas
ONITUMAIBHYIO (GOpPMY
IPEACTaBICHUS U
BU3YyaIH3aLlUHY;

- OCHHUBATb TOCTOBCPHOCTD,

JICTUTUMHOCTB I/IH(l)OpMaI_II/II/I,

€C COOTBCTCTBHUC IIPABOBBIM H
MOPaJIbHO-3TUYCCKUM HOPMaM;

- HCTIOJIb30BaTh CPEJICTBA
WH(pOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX

TEXHOJIOTW B PEILICHUN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 3a7a4 C
coOJtroieHneM TpeOoBaHUI
HPTrOHOMUKH, TEXHUKH

- FTOTOBHOCTB K CaMOpa3BUTHUIO,
CaMOCTOATCIIBHOCTH U
CaMOOITPEACIICHUTO,

-OBJIaJICHUE HABBIKAMHU
yueOHO-HCCIIeI0BATENbCKOH,
MIPOEKTHON U COLMATIBbHOM
NEeSATEIbHOCTH;

OsBJaagenue
YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMHU
JeHCTBHSIMMU:

0) coBMecTHas
NesiTeJIbHOCTD!

- IIOHUMATh U UCIIOJIHL30BATh
MpEUMYyIleCTBa KOMaHAHOU U
WHIUBUAYAIBHON pabOTHI;

- IPUHUMAaTh LCIIN COBMECTHOM
ACATCIIBHOCTH,




OpraHU30BbIBATH U
KOOPAMHUPOBATH JEHCTBHUS 110
ee JOCTUKEHHUIO: COCTABIIATh
IIJIaH IEUCTBUH, paclpeaciaTh
POJIY C y4€TOM MHEHUN
YYaCTHHUKOB 00CYXJ1aTh
pe3yJIbTaThl COBMECTHOU
paboTHI;

- KOOPAMHUPOBATh U
BBINOJIHATH PabOTy B YCIOBUSX
peasbHOro, BUPTYAIBbHOTO U
KOMOHWHHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIIATH TIO3UTUBHOE
CTpaTEruuecKoe MOBEICHHUE B
PAa3IMYHBIX CUTyallUuAX,
IMPOABJIATH TBOPYCCTBO U
BOOOpakeHue, ObITH
UHHUITHATHBHBIM

OBJaanenue
YHHBEpPCAJIbHbIMHA
peryJsiTHUBHbIMHU
JeHCTBUSIMM

I') IPUHATHE ce0s1 ¥ IPYTUX
JIoaen:

- IPUHAMATh MOTHBBI U
apryMeHTHI IpYTUX JII0JeH mpu
aHaJIN3€ Pe3yJbTaTOB
NESTENIbHOCTH;

- IPU3HABaTh CBOE MPaBO U
MPaBo APYTUX JIFOJIeH Ha
OLINOKH

B o0gacTHRKO0JI0rNYECKOro
BOCIIUTAHHUSA:

- ¢hOpMHUPOBAHHOCTH
9KOJIOTHYECKOH KYIbTYPHI,
MMOHMMAaHKUE BIUSHUS
COIMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOJAHON M COLIMATBHOMN
Cpelibl, OCO3HAHUE
r100aTbHOTO XapaKTepa




HKOJIOTUYECKUX MPOOIIeM;

- IJIJAHUPOBAHUE U
OCYILIECTBJIEHUE JICVCTBUI B
OKpPY’KaIOIlIEeH Cpezic Ha OCHOBE
3HAHUA LEeJIeN YCTOMYMBOro
Pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HETIPUATHE
JIEWCTBUI, IPUHOCAIINX BPEl
OKpY>KalolleH cpele;

- yMEHHE TIPOTHO3UPOBAThH
HeOIaronpusITHHIE
HKOJIOTHYECKUE MOCIISICTBUS
HpeIIPUHAMAEMBIX CHCTBUIA,
HpeOTBpAILATh HX;

- pacuIupeHue OrbITa
NeSITEIbHOCTH SKOJIOTMUECKON
HaIpPaBJIEHHOCTH;

- OBJIJICHUE HABBIKAMHU
yueOHO-UCCIIeI0BATENbCKOH,
MIPOEKTHOM U COIMAIbHOM
JeSITeIbHOCTH

- copMHpOBATh 3HAHUS O
MecTe U pojii OMOJIOTHH B
CHUCTEME ECTECTBEHHBIX HayK, B
(hopMHPOBaHUN COBPEMEHHOM
€CTECTBEHHOHAY4YHOW KapTHHBI
MHpa, B TO3HAaHUH 3aKOHOB
IPUPOJIBI U PELICHNUN
KU3HEHHO BaYKHBIX
COLIMATIbHO-3THYECKHUX,
YKOHOMHYECKUX,
HKOJIOTHYECKUX MPOoOIeM
4eJI0BEYECTBA, a TAK)KE B
pEelIeHNH BOIIPOCOB
paloHaIbHOTO
MPUPOIONIOIB30BAHUS; B
(hopMUPOBaHUH IIECHHOCTHOTO
OTHOUIECHHUSI K IPUPOJIE,
00I11eCTBY, YEIOBEKY; O BKJIaJe
POCCHIMCKHX U 3apyOeKHBIX
YUYEHBIX - OMOJIOTOB B Pa3BUTHE
O610JI0TUH; PYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa JJIs




PpCHICHUS ) KU3HCHHBIX
npobiuem,

- YMETb BIIAJIETh CUCTEMOMN
OHOJIOTHYECKUX 3HAHUI,
KOTOpasi BKJIIOYAET:

OCHOBOIIOJIAral0IIHe
OuosIOrnYecKre TEPMUHBI 1
HNOHSATUS (KU3HB, KJIETKa,
TKaHb, OpT'aH, OPTaHU3M, BH/I,
TOTTYJISIITHSI, SKOCUCTEMA,
o6uoreHo3, buocepa;
MeTab0JI13M, TOMEOCTa3,
KJICTOYHBI UMMYHHTET,
OuocuHTe3 OenKa,
OMOTOTUMEPBI, TUCKPETHOCTD,
CaMOperyJIsIIus,
CaMOBOCITPOU3BE/ICHHE,
HACJIE/ICTBEHHOCTD,
U3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U
pa3BUTHE);

OHOJIOTHYECKHE TEOPUU:
kierouHas teopus T. llIBaHHa,
M Ilneitnena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO
ummynurera I1. Dpmux, U.U.
MeuHukoBa, XpOMOCOMHAsI
TE€OpHUs HACcJIeACTBEHHOCTH T.
Moprana, 3aK0H
3apojsliieBoro cxojacraa K.
bapa, 3BosoIMOHHAS TEOPUS
Y. JlapBuHa, CHHTETHYECKAS
TEOPHUS IBOJIIOIUH, TEOPUS
anTponorenesa Y. /lapsuHa;
Teopus buoreornenosa B.H.
CykauéBa; yuenus H.U.
Basunosa - o [lentpax
MHOTr000pasus u
MPOUCXOKICHUS KYJIbTYPHBIX
pactennii, A.H. CeBepuosa - o
MYTSIX U HAMPABIECHUIX
sposironnu, B.1. BepHanckoro
- 0 6uocdepe

chopMupoBaTh YMEHHUS

KPUTHYECKH OLIEHUBATh




UHPOPMALIHIO OHOIIOTHYECKOTO
COJIepKaHuUs, BKITIOYAIOIIYIO
MCCBAOHAYYHBIC 3HAHU U3
Pa3InYHbIX UCTOYHUKOB
(cpencTBa MaccoBOi
UH(pOpPMAINY, HAYIHO-
HOIYJISIPHBIE MAaTEPHAbI);
MHTEPIIPETUPOBATH STHYECKHE
ACICKTbI COBPCMCHHBIX
HCCIICIOBAHUI B OMOJIOTHH,
MCOUILINHE, 6I/IOT6XHOJIOFI/II/I;

- HHTEPIPETHUPOBATH
ATUYECKHE ACTICKTHI
COBPEMEHHBIX HCCIIEIOBAaHUN B
OHMOJIOTHUU, MEIULIMHE,
OMOTEXHOJIOTHH;
paccMaTpuBaTh riI00aIbHbIC
9KOJIOTUYECKUE TIPOOITIEMBI
COBPEMEHHOCTH, (JOPMHPOBATH
110 OTHOIICHHIO K HUM
COOCTBEHHYIO IMO3HIIHIO,
YMCHHE OI[CHUBATH 3TUYCCKUE
ACTICKTHI COBPEMEHHBIX
UCCIICIOBAaHHI B 00JIACTH
OMOTEXHOJIOTHH U
TeHETHUUYECKUX TEXHOJIOTUH
(KJIOHMpOBaHHUE,
HCKYCCTBCHHOE
OILIOIOTBOPEHHUE,
HaIPaBJIEHHOE N3MCHECHUE
TeHOMA M CO3JIaHue
TPAHCTEHHBIX OPTAHU3MOB);

- chopMHpOBaTH YMEHUS
co3gaBaTh COOCTBEHHEIC
MUChbMEHHBIC U YCTHBIC
COOOIIIEHHUS Ha OCHOBE
Ounonoruveckoi nHGopMaIuu
13 HECKOJIbKUX UCTOYHUKOB,
IrPaMOTHO UCTIOIB30BaTh
MOHATUMHBIN anmnapar
OuoJIorun

chopMUpOBaTh YMEHUS

co3JaBaTh COOCTBEHHEIE

MMMCbMEHHBIC U YCTHBIC

COOOIIIEHHUS Ha OCHOBE

Ouosiornuyeckoii nupopmanuu




U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO UCIIOJI30BaTh
MOHATUMHBIN anmnapar
OunoJsoruu;

- YMETb BBIJIBUTATh TUIIOTE3HI,
MIPOBEPSITH UX
9KCIIEPUMEHTAILHBIMU
cpeacTBaMu, GopMyIUpPYys
1[eJb UCCIIeI0BaHus,
aHAJIM3UPOBATH MOTYYCHHbBIE
pe3yNbTaThl U €TaTh BHIBObL;

- MPUHUMATh YIaCTHE B
HAyYHO-HCCIIEeI0BATEIbCKOU
pabote 1o GuooruH,
9KOJIOTHHU U MEIUIINHE,
IpOBOAMMON Ha 0aze
IIKOJIHBIX HAYYHBIX OOIIECTB
Y TIyOJIMYHO MPE/ICTABIISATh
MOJTy4YeHHBIC PEe3yIbTaThl HA
YUEHUYECKUX KOH(DEpEeHIIHIX
pPa3HOTO YPOBHS
BJIAIETH CUCTEMOU 3HAHUI 00
OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, UCITOJIE3YEMBIX B
OMOJIOrHYECKUX
HCCIIEIOBAHUSX KUBBIX
00BEKTOB M SKOCUCTEM
(omucanue, U3MepeHue,
MpOBeJICHIE HAOIIOICHUN );
crmoco0aMu BEISIBIEHHS U
OIICHKHU aHTPOITOT€HHBIX
VW3MEHEHUH B MPUPOJIE;

- YMETh BBISBISTH
OTJIMIMTEIILHBIC TTPU3HAKU
JKUBBIX CHCTEM, B TOM YHCJIE
rpu0OB, paCTeHMI, KUBOTHBIX
M YeJIOBEKa;
MPUCTIOCOOJICHHOCTh BUIOB K
cpene oOuTaHus,
a0MOTHYECKUX U OMOTHYECKUX
KOMITOHEHTOB DKOCHUCTEM,
B3aUMOCBA3EH OpPraHU3MOB B
COO0IIECTBAX, AHTPOTIOTCHHBIX
W3MEHEHMI B SKOCHCTEMAX




CBOEGM MECTHOCTH,;

- YMETb BBIJEINATH
CYIIECTBEHHBIE TPU3HAKU
OMOJIOrNYECKUX IIPOLIECCOB:
o0OMeHa BeIleCTB
(MeTabonu3m), nH(OPMAIH U
MIpEeBpaLeHHs SHEPTUH,
OpoXxeHus1, aBTOTPO(HOTO U
reTepoTpOPHOro TUIIOB
nuTaHus, poTocuHTe3a U
XEMOCHHTE3a, MUTO03a, Mei03a,
raMeToreHesa, ’MOpHoreHesa,
OCTAMOPHUOHAIBHOTO
pPa3BHUTHS, PA3MHOKEHUS,
WHUBUIYAIEHOTO Pa3BUTHS
opraHusma (OHTOTEHE3a),
B3aMMOJICHCTBYSI T€HOB,
rereposuca; AeHCTBUN
HCKYCCTBEHHOT'0 0TOOpA,
CTAaOMIIM3UPYIOIIETO,
JBWDKYILETO U Pa3phIBAIOIIETO
€CTECTBEHHOI'0 0TOOpa;
AJIONIATPUIECKOTO U
CUMIATPUYECKOTO
BUJI000pa30BaHusl; BIUSHUS
JBUKYIIUX CHJ SBOJIOIMH Ha
reHo(OHI MOMYJISINH;
PUCTIOCOOJIEHHOCTH
OpraHU3MOB K CpeJie OOUTaHMUs,
Yepe0BaHMs HalPaBJICHUI
HBOJIIOINH;, KPYrOBOPOTA
BEIIECTB M MTOTOKA YHEPTUH B
HKOCHUCTEMAX




		2024-11-15T11:42:15+0500
	Кривоногова Анна Сергеевна




