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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHON PABOYEN ITPOTPAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILIIAHBI « BHOJIOT UST»

1.1. MecTo AucuMIuINHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CIIO

O6meoOpa3oBaTenbHas aucuumiuHa «buonorus» wu3ydaercs Ha 0a30BOM YpOBHE B
o0mieo0pa3oBaTeIbHOM LHKIJIE Y4eOHOro IlaHa OCHOBHOW MpodeccnoHalbHOM 00pa3oBaTenbHON
MIPOrpaMMbl BCeX YKPYIMHEHHBIX TPYII criennaibHoCcTel/podeccuit

Tpynoemkocts muctmmiuabel «buonorus» Ha 06a30BOM ypoBHE cocraBisier 44 daca, w3
KOTOpBIX 2 4dYaca BKIIOYaeT NPOQPecCHOHATHHO-OPHEHTUPOBAHHOE COJAEPIKaHUE, YCHIIMBAIOIIEe
po(ecCHOHABHYIO COCTABIISIONIYIO TI0 KOHKPETHON MPO(eCCHu WK CIIeIUaTbHOCTH B 3aBUCUMOCTH
ot ®I'OC CIIO npodeccun/crienuaaTbHOCTH.

[IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJEPKAHUE peATU3yeTcs B MPHUKIAJAHOM MOJIYJe
(pazmen 5 “buomorust B )u3HM’) Uil BCeX Mpodeccuit/crennuaabHOCTel Ha Marepuasie KeHCoB,
CBSI3aHHBIX C aHANU30M HHGOPMAlMU O PA3BUTHM M MPUMEHEHUH OMOTEXHOJOTHI MO OTpacisM
Oyayuiel mnpodeccuoHanbHOM neATenbHOCTH oOyudaromuxcsi. Kpome toro, mnpodeccuoHanbHo-
OPUEHTUPOBAHHOE COJEP)KAHME YYHUTHIBaeTCS B paszzaene 4 “DOxoynorus” MpU  BBITOJIHECHUH
71a00paTOPHBIX M MPAKTHYECKUX PadOT, CBA3aHHBIX C Oyaymied mpoecCHOHAIBHOU NESTeNbHOCTHIO
00yJaronmxcs.

[lepuon oOyueHWsT © pacmlpeieieHHe [0 CEeMecTpaM oIpenenseT o0pa3oBaTelbHas
OpraHu3alys CaMOCTOSITENIFHO, C YI€TOM JIOTUKU (POPMUPOBAHUS PEAMETHBIX PE3yJIbTaTOB, OOIINUX U
npoecCHOHANBHBIX ~ KOMIIETEHIIMH, MEXIPEAMETHBIX CBSI3e C  JAPYTUMH  JTUCHUIUIMHAMU
0011e00pa3oBaTenbHOro U 00IIEPOGECCHOHATBHOTO IIUKIOB Y4eOHOTO IJIaHa.



1.3. Heau 1 miianupyemMblie pe3yabTaThl 0CBOCHUS IMCIUIINHBI:

Heab: dQopmupoBanne y CTYIEHTOB TMPEICTaBICHHUS O CTPYKTYPHO-(QYHKIIMOHATHHOU
OpTaHU3aIMH KUBBIX CHCTEM Pa3HOTO paHTa KaK OCHOBBI IPUHATHS PEIICHUI B OTHOIIECHUH OOBEKTOB
)KHBOﬁ HpHpOHBI nB HpOI/I3BOI[CTBeHHBIX CI/ITyaLII/IHX.

3agaun:

1) chopmupoBaTh NMOHMMAHHE CTPOCHHUS, MHOrOOOpa3vsi W OCOOCHHOCTEH MKHUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alli{, 3aKOHOMEPHOCTEH MPOTEKaHUS OMOJIOTMUYECKUX MPOLIECCOB U SIBJICHUN
B OKpY)KaloIIeH cpeje, LEJIO0CTHOM HAydyHOW KapTHHBI MHpA, B3aHMMOCBS3H W B3aWMO3aBHCHMOCTH
CCTCCTBCHHBIX HaYK,

2) pa3BUTh YMEHHUS ONPEICNATh XUBBIE OOBEKTHl B MPHUPOJE; NMPOBOIUTH HAONIOACHUS 32
OKOCUCTECMaMHU OJId BBIABJIICHUSA C€CTCCTBCHHBIX H aHTpOHOI‘eHHBIX I/ISMCHCHI/If/’I, HHTCpHpeTHpOBaTB
pe3yNbTaThl HAOJIOICHUH,

3) chopmupoBaTh HABBIKM MPOBEICHHUS MPOCTEHINMX OHOJOTHYECKHX SKCIICPUMEHTAIBHBIX
WCCIICIOBAHMI C COOJIOJICHUEM TPaBUII OE30MIACHOTO OOpaIleHus: ¢ 00BEKTaMU U 000PYIOBaHHEM;

4) pa3BUTh YMCHHS HCIIOJIb30BaTh MH(POPMAIMIO OMOJIOTUYECKOTO XapakTepa M3 Pa3IMYHBIX
HCTOYHHUKOB;

5) chopmupoBaTh yMEHHS IPOTHO3UPOBATH MOCIEICTBHS CBOCH JACSITEIIBHOCTU 110 OTHOIIEHUIO K
OKpY)KaroIen cpene, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH W COOIOAATH MEPhl MPOMUIAKTUKU
3a00JIeBaHUH.

6) chopMHUpOBATh MIOHUMAHUE 3HAYMMOCTH JOCTHKCHUN OMOJIOTUIECKON HAYKU U TEXHOJIOTHIA B
MPAKTUYECKOH JEATCIIBHOCTH YeJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKAX TEXHOJOTHH U
arpoOHMOTEXHOJIOTHH.



1.2.2. [l.ianupyemMble pe3yJibTaThbl 0CBOEHHsI 00111€e00pPa30BaTeJbHON IUCHUILVINHEE B cooTBeTcTBUMM Cc $I'OC CIO M Ha OCHOBe

$I'OC COO
Koxn ILianupyemMble pe3y ibTaThl OCBOCHHUS AHCIHILIHHbBI
HAHMeHOBaHHe
}opmupyembIx O6ume’ JInCHMIInHAPHbIE
KOMIeTeH M

OK 01. Beibupatp
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHMS
- TOTOBHOCTH K TpPYAY,
TPYIOIO0ue;

- TOTOBHOCTBH K aKTHBHOH J€ATEIHbHOCTH TEXHOJOTHMYECKOH

OCO3HAHHUEC NICHHOCTH MACTCPCTBA,

COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMHMPOBATH,

IJIaHUPOBATh n CaMOCTOATCIIBHO BBITIOJIHATH TaKYyHO
JeSATETbHOCTb;
- UWHTEpeC K pasnuvHbeIM chepam npodeccHoHATBHON

JESATEIBHOCTH,
OBnajeHne yHUBEpCaIbHBIMM YYEOHBIMHM MO3HABATEIbHBIMU
JEHCTBUAMMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOATENIbHO (OpMYIMpPOBaTh U  AKTYaJIM3UPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WX OCHOBAHUS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHNS;

- OINpEeAeNATh LEeIH ACSITEIbHOCTH, 3a/laBaTh IapamMeTphl U
KPUTEPUN UX JTOCTUKEHUS;
3aKOHOMEPHOCTH U

- BBISIBJIATH MMPOTHUBOPCUHA B

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe W PO OUOJOTHH B
CUCTEME HAy4YyHOrO 3HaHHs; (YHKIHMOHAIBHON TPaMOTHOCTHU
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPOo0eMm;
chOpPMUPOBAHHOCTh ~ yYMEHHUS  PacKpbIBaTh  COJAEpIKaHUE
OCHOBOIIOJIATAIOIINX OUOJIOTMYECKUX TEPMUHOB U TOHSTHI:

JKWU3Hb, KJIETKA, TKaHb, OpPraH, OpraHW3M, BUJ, IOIYJISLHS,

JKocucTema, OuoreHos, Ouocdepa; wmerabonuszm (oOMeH
BEIIICCTB u MIPEeBpAICHIEC JHEPTUN), roMeocTas
(camoperynsius), OMOCHHTE3 Oeka, CTPYKTypHast

opraHu3anus )KUBbIX CUCTEM, TUCKPECTHOCTh, CaMOPET YIS,
CaMOBOCIIPOU3BCACHUC (perO)Iy'KI_II/I}I), HaCJICOCTBCHHOCTD,

M3MEHUYMUBOCTb, JHEPro3aBUCUMOCTb, POCT U pPa3BUTHE,
YPOBHEBAasi OpraHu3aLus;
c(hOpMUPOBAHHOCTh ~ yYMEHHS  PACKpbIBaTh  COJEPKAHHE

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOpUMd U THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MIPOUCXOXKACHUS KU3HU U YEIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Omosorndeckre 3akoHbl U 3akoHoMepHocTH (I. Mennens, T.

! YkasblBatoTcs AMUHOCTHBIE M MmeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), popmmpyembie 0buieobpasoBaTebHON ANCLUNANHON

Z,U,VICLI,MnﬂVIHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcsa B cooTBeTcTBMM ¢ PFOC COO (B nocneaHel peaakumm ot 12.08.2022)




pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTb KOPPEKTUBBI B JICITEIBHOCTb, OLICHUBATH
COOTBETCTBUE  PE3YyJbTAaTOB LEJISAM, OLEHUBATh PHUCKHU
MOCJICCTBUI NCATCILHOCTH;

- pa3BUBaTh KpPEATHMBHOE MBIIUICHUE TPU  PEIICHUH

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HcCCIeI0BATEIbCKHE eCTBHSI:
- BIAQJETh  HAaBbIKAMU  y4eOHO-UCCIIEIOBATCIBCKOW U
IIPOEKTHOM J1eATENbHOCTH, HABBIKAMHU pa3pelleHus podiem;

- BBISIBJIIATH HpI/I‘II/IHHO-CJIeI[CTBeHHI)IG CBA3HU nu
aKTyaJII/I3I/IpOBaTI) 33.,[121‘-1}/, BBIABHUT'aTh FI/IHOTGSy cec peHIeHI/ISI,
HaXOIUThb apFYMeHTI)I JUIA J0OKa3aTcJIbCTBA CBOHUX
YTBEPIKICHHIA, 331aBaTh MIApaMETPbl K KPUTCPUH PEILICHHSI,

- aHAJIM3UPOBATh TOJYYCHHBIC B XOJE pCIICHHUS 3a7auu
pe3ynbTaThl, KPUTHYECKHU OIIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTb TIEPEHOCHTh 3HAaHUA B T[IO3HABATEIbHYIO U
HpaKTI/I‘ICCKYIO O6J'IaCTI/I KU3HEACATCIIBHOCTH,

- YMGTI) I/IHTerI/IPOBaTB 3HAHUA U3 paSHI)IX HpeleeTHI)IX
o0OJacTen;

- BbBIJIBUI'aTb HOBBIC HJECH, npezmaraTb OpI/IFI/IHaJ'II)HI)Ie
MOJIXO/IBI U PELICHUS;

- CIOCOOHOCTh HX HCIOJB30BAaHHSA B II03HABATENLHOU U
COIIMAIBLHOM IPaKTUKE

Moprana, H.W. BaBunoBa, J. I'ekkens, ®. Mromiepa, K.
bapa), rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

MPUOOPETEHUE OIbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAy4HOTO Ouooruu:

Ha6J'II-OI[eHI/I$I H OIIMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

IIO3HAaHMU, HCIIOJIB3YCMbIX B

HBJIGHHI;'I; opraHusanuu #W IM[MPOBCACHUA OMOIOTMYECKOTO
OKCIICPUMCHTA, BBIABHKXCHHUA THIIOTC3, BBISIBJICHUA
3aBUCHUMOCTH MCKAY HCCIICAYCMbIMHA BCINMYHMHAMMU,

OOBSICHEHHUS TOJIYYEHHBIX PE3YJIbTaTOB M (POPMYIMPOBAHUS
BBIBOJZIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATHN, TEOPUU M

3aKOHOB;
c(hOpMUPOBAHHOCTh  YMEHUSI  BBIACIATH  CYIICCTBEHHBIC
INPU3HAKK BUPYCOB, KJIETOK HPOKAPUOT M  IYKAPHUOT;

OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIeHO30B M JKOCHUCTEM; OCOOEHHOCTH TPOIIECCOB
oOMeHa BeHIECTB U TMPEBpAIllEHUS DSHEPTUU B KIETKE,
(hoToCHHTE3a, TUIACTUYECKOTO M JHEPreTUYEcCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OTUIOJ0TBOPEHUS, Pa3BUTHUS U
PAa3SMHOXKCHUA, WHIAWBUAYAJIBbHOT'O pa3sBUTHA opraHusma
(oHTOTeHe3a), OOpHOBI 3a CYIIECTBOBAHWE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPTraHU3MOB

K cCpeac O6I/ITaHI/I$I, BJIMAHHUA KOMIIOHCHTOB JKOCHUCTEM,

AQHTPOIIOTEHHBIX ~ M3MEHEHW B  JKOCHCTEMaX  CBOCH
MECTHOCTH, KPYTrOBOPOTa BEIIECTB M MPEBPAIICHUE YHEPTHH B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh OMOJIOTUYECKHE 3aJ]1auyH,
COCTABJISITh TE€HOTHIUYECKUE CXEMBbl CKPCUTMBAHHUS IS
pa3HBIX TWIIOB HACJIEJIOBAHHS TMPU3HAKOB Yy OPraHU3MOB,
COCTABJISITh ~ CXEMBI

nepeHoca BCHICCTB W ODHCPrun B

sKocHcTeMax (1Ienu MUTaHusl, TUIIEBbIE CETH)




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeCTBa MOUCKA,
aHaJu3a u
UHTEPIIPETANN
uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:
- cOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKM M OOILECTBEHHOU

KYJIBTYP,
MECTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAuajiore

CITOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHHE SI3bIKOBOM W YHUTATEIILCKOW KYJIBTYPBI
KaK CpeJCTBa B3aMMOJEUCTBUSA MEXAY JIIOJAbMH WM IMO3HAHUS
MUpa;

- OCO3HAHWE IIEHHOCTU HAyYHOH NEATEeThHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO u MCCJIEI0BATEIbCKYIO
JeATEeTbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

OBnazneHre yHHUBEpPCAIbHBIMU Y4EOHBIMH I03HABATEIbHBIMU
IEUCTBUSIMU:

B) paborta ¢ nHopmManmeii:

- BJIaJICTh HABBIKAMHU TOTYYCHUSI HHPOPMAIIH U3 UCTOYHHKOB
pa3HbIX THWIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh IOHUCK,
aHaJ u3, CHUCTEMATH3allMI0 W HWHTEPIpETauio HHPOpMAIUU
pa3IUYHBIX BUIOB U (POPM IPEICTABIICHHUS;

- CO37aBaTh TEKCTHl B pPa3MYHBIX (opMaTax C y4eToM
Ha3HauYeHUs WHGOpPMAIMU W 1IEJIEBOM ayJIUTOPUU, BHIOWpas
ONTUMATBEHYIO0 (POPMY IIPEICTABICHUS U BU3yaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JISTHTUMHOCTh HH(pOpMALINH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BaTh cpencTaa UH(OPMAIMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJIOTHH B PEIICHWHA KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX |

COOTIOIEHNEM

OpraHn3allMOHHBIX 3aga4 (¢

TpeOOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PecypcocOepeKeHUsl, MPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUA W 3allIUThI I/IH(l)OpMaHI/II/I,

cOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  OIICHUBATH

UHPOPMALIUIO OUOJIOTUYECKOTO COJIEPYKAHUS, BKIIOYAOLIYIO
IICEBIOHAYYHbIE  3HAHMUA W3  PA3JIMYHBIX  HCTOYHUKOB
(cpencTBa MaccoBoOi  HMH(pOpMAIUH,
MaTepHabl);

COBPCMCHHBIX

Hay4HO-TIONYJISIPHBIE
WHTEPIPETHUPOBATH
HUCCIENOBAaHUNA B

STUYECKHUE  ACIEKThI
Oouosoruu,

6I/IOTCXHOJ'IOFI/II/I; paccMaTpuBaTh r100aIbHbIE DKOJOTHYECKHE

MCOUIIUHE,

npo0JieMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3UIIUIO;
COOCTBEHHBIE

c(hOpMUPOBAHHOCTh  YMEHHI

YCTHBIE

co31aBaThb

MMCbMEHHBIE U cooOmIeHnuss Ha  OCHOBE
Ouosiornueckoil MH(OpPMAIMU U3 HECKOJbKUX HCTOYHHUKOB,

I'paMOTHO HCIIOJIB30BATb MOHSATUUHBIN alrapar Oonoaoruu




nH(GOPMaLIMOHHON 6€30MaCHOCTH JIUYHOCTH

OK 04. DddexTrBHO

B3aUMO/ICHICTBOBATh
u paboraTh B
KOJIJICKTHBE "
KOMaH/1e

- TOTOBHOCTbL K CaMOpPa3BUTHIO, CAMOCTOATCIBHOCTH H
CaMOOIIPEACTICHUIO,
-OBJIaJICHHUC

HpOGKTHOﬁ u COHHEU'II)HOfI JACATCIIBHOCTH,

HaBbIKaMU y4eOHO-UCCIIeI0BATEIbCKOM,
OBJ1agenue

JAeHCTBUSAIMU:
0) coBMecTHAasI 1eATeJIbHOCTD.

YHUBEpPCAJIbHBIMHA KOMMYHUKATUBHBIMU

- TOHMMAaTh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOU U
WHAUBUAYAIbHON paboThI;

LETH
U KOOPJIWHHUPOBATH

- IIpUHHUMATb COBMECTHOM
OpPraHru30BbLIBATH

JOCTHMOKCHUIO: COCTAaBJIATH IIJIaH HeﬁCTBHﬁ, pacupeacisaThb

JIeSITEIIbHOCTH,
NEUCTBUSL 1O €€

pOJIM C y4YEeTOM MHEHHMH YYaCTHHKOB OOCYXXJaTh PE€3yJIbTaThl
COBMECTHOM paboThI;

- KOOPAMHMPOBATb U BBINOJHATH paboOTy B YCIOBUAX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJISATh INO3UTHBHOE CTPATETMYECKOE IOBEACHHUE B
pa3IMYHBIX IPOSABIATE  TBOPYECTBO U

BOO6pa)KeHI/Ie, OBITh HWHHUIIMAaTUBHBIM

CUTyaluix,

OBnanenne YHHBeEpPCAJIbHBIMU peryJasiTUBHbIMH
NeMCTBUAMMU:

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- TPUHAMATh MOTHUBBI W apTyMEHTHl JPYIHX JIFOJEH IpU
aHaJIN3e PE3yJIbTATOB JICATEITHHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIOJICH HA OLINOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU JPYroro
4eJI0BEKa

npnoGpeTeHHe OIllblITa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHMU, HCIIOJIB3YCMbIX B OHOJIOrUN:
Ha6J'II-OI[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

SIBJIGHUH; OpraHu3allud M IPOBEAEHUS OHOJIOrMYECKOro
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCHUMOCTH MEXIYy  MCCIEIyEeMBbIMHU BEJIMYMHAMU,

OOBSICHEHHUS TIOJYYCHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHWEM HAYYHBIX TOHATUN, TEOPHH H
3aKOHOB




OK 07.
CopelicTBOBATH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHn
10, IPUMCHSATH
3HaHUS 00
U3MCHCHHUHU KJIMMAaTa,
TPUHIUITBL
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUIX

B 00s1acTHIKO010IrMYECKOr0 BOCIIUTAHHUSA:

- c(popMHUPOBAHHOCTH HKOJOTHUECKONW KYIbTYpPbI, TOHUMAaHUE
BIMSHUS ~ COLMAIbHO-DKOHOMHUYECKMX  IIPOLECCOB  Ha
COCTOSIHUE NPUPOJHOM M COLHMAIBHOM CpeIpl, OCO3HAHHE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUIAHUPOBAHUE U OCYILECTBJICHUE JECUCTBUN B OKPYKAIOIICH
cpele Ha OCHOBE 3HAHMS LeJied YCTOMYMBOIO PA3BUTHSA
YeJI0BEUECTBA;

AKTMBHOE  HENpUATHE  JEHCTBHM, IPUHOCIIIMX  Bpex
OKpYKaroIleH cpese;

- YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE IKOJOTUYECKUE

MOCJICACTBUA MPECATIPUHUMACMBIX l[GfICTBI/Iﬁ, npeaoTBpamiaTb

UX;
- pacmMpeHHe OIbITa  JCATEIBHOCTH  JKOJOTHYECKON
HAIPaBIEHHOCTH;

- OBJAJCHHE  HaBBIKAMH  Y4EOHO-HCCIIEIOBATEIbCKOM,

HpOCKTHOﬁ U COLIMAJIbHON AEATEIbHOCTH

Cc(OPMHPOBAHHOCTb YMEHUS NPUMEHSATH MOJy4YEHHbIE 3HAHUS
JUI 00BsICHEHUs OMOJOIMYECKHX IMPOLECCOB U SIBICHUH, IS
MPUHATHS IPAKTUUECKUX PELIEHUI B IOBCEAHEBHON KU3HU C
Lenpl0  obecrieyeHus: 0e30MacHOCTH CBOETO  37I0POBb U
3/10pOBbsl  OKPYXAIOUIMX JIIOJEH, COOJIIOEHUS 3]I0pOBOrO
o0pa3a ’KU3HHU, HOPM I'PaMOTHOTO TOBEACHUS B OKpPY’Karollen
HIPUPOIHOMN cpene; IIOHUMAaHue HE00X0IMMOCTH
UCIIOJIb30BAaHUSl JIOCTM)KEHUH COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOTHH JIsl pAlMOHAJIBHOTO MTPUPOI0II0Ib30BaHNUS

IIK 3. OpraHusauus
[eATeNbHOCTH
nepcoHana
NpPOun3BOACTBEHHOIO
noapasgeneHua

FOTOBHOCTb K  CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOITPENETIEHHUIO;

-OBIIQJICHHUE HaBBIKAMH y4e0HO-UCCIIeI0BATEIBCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBjiaieHne  YHMBEPCAJbHBIMM  KOMMYHHMKATHBHBIMH
JeHCTBUSAMM:

0) coBMecTHasI 1eATeJIbHOCTD.

- MOHMMAaTh W HCIOJIb30BaTh IMPEUMYIIECTBA KOMaHJIHOU U
WHAWBUIYAIbHON paboTHI;

COBMECTHOM

- IIPpUHUMATh neiun

U KOOPJIWHHPOBATH

JIeATEIBbHOCTH,
OpraHN30BBIBATh NEUCTBUSA M0 €€
JOCTH)KEHHUIO: COCTAaBJIATh IUIaH JIEWCTBUHM, pPACIPENENIATh
pPOJIM C y4EeTOM MHEHHMH Y4acCTHHUKOB OOCYXJaTh Pe3yJIbTAThI

COBMECTHOM pabOTHI;

Hpno6peTeHHe OllblITa MNPUMCHCHHA OCHOBHBIX MCTOIOB
HAy4YHOI'O IIO3HAaHMUA, HCIOJIb3YCMBbIX B OMOJIOTHU:
Ha6JIIOI[eHI/I$I N OIHMCaHUA JKHUBBIX CHUCTEM, IIPOLECCOB H

HBHCHHﬁ; OopraHusanud W IIPOBCACHUA OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA THUIIOTE3, BBISIBJICHUA
3aBUCUMOCTH MCKIAY HCCIICAYyCMbIMU BCIMYHMHAMMU,

OOBSICHEHHUS TIOJYYEHHBIX PE3yJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJZIOB C HCIIOJIb30BAHUEM HAYYHBIX IIOHATHUN, TEOPUU U
3aKOHOB




-  KOODAWHHPOBATh U BBINOJIHATHL pabOTy B  YCIOBUSAX
peanbHOrO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJISATh MO3UTHUBHOE CTPATErHYecKOe IOBEICHHUE B
pa3IMYHBIX  CHUTyalusX, MPOSBIATH  TBOPYECTBO WU
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBnanenue YHHMBEPCAJIbHBIMH peryJsiTuBHbIMHU
JelCTBUSIMU:

') IPUHATHE ce0sT M APYTUX JH0eii:

- TNPUHUMATh MOTHBBI W apryMEHTHl APYTHX JIOACH Ipu
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- MPYU3HABATh CBOE MPABO U MPABO APYTHUX JIOJIEH HA OMIUOKH;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro
YeJioBeKa




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JJUCIIUTLIAHBI

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThl

Buna yueOHoii padboThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpPaMMBbI THCHUTLIAHBI 44

B T.4.

OcHoBHoOE coiepKaHue 42

BT. 4..

TEOPETUIECKOe O0yUeHUE 20
B T.4. MIPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUE 2

MPaKTUYECKHUE 3aHATHS 22

IIpomeskyTouHas arrecTauus (3a4er) 2




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

Dopmupye
HanMeHoBaNe Conep:kanue yueOHOro Matepuasa (0CHOBHOe M podeccHoHAIbLHO- } ObLem ML
OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
pa3aesioB U TeM 4acoB |KOMIIETeH
MOYJIb (IIPY HAJTHYMH)
107071
1 2 3 4

Pazjnen 1. Knerka — cTpyKTYpHO-(PYHKIIHOHAJIbHAS €IMHULIA )KUBOT'0 12
Tema 1.1. OcHoBHOE coep:kaHue 2 OK2
Buosorus kak Teoperuyeckoe od0yueHue: 2
Hayka. O0masi  |CoppemeHHbIE OTpACiI GHOIOTHYECKUX 3HAHHIT. CBsI3b GHOIOTHH C PYTHMH
XapaKTepPUCTUK |HaykamMu: Ouoxumusi, 6nodusuka, buoHuka, renoreorpadus u np. Poib u mecto
a JKU3HU Oouosioruu B pOpMHUPOBAHUH COBPEMEHHON HAYYHOW KAPTHHBI MUpPA. Y POBHH

OpraHuzaiuu >kuBoil marepun. O0I1Ias XapaKTepUCTHKA )KU3HH, CBONCTBA JKUBBIX

cucteM. XUMHUYECKUN COCTAB KIIETOK

Knerounas teopus (T. [lIBann, M. lIneiinen, P. Bupxo). OcHOBHBIE OJOKEHUS

COBPEMEHHOM KIIETOYHON TEOpHUH. THIIBI KIE€TOYHON OpraHU3allun:

MIPOKAPUOTUYECKUI U 3yKapuoTHUeCKUi. OHOKIETOYHbIE U MHOTOKJIETOUHBIE

opranu3msl. CTpoeHUE NPOKAPUOTUYECKOH KIeTKU. CTpOeHUEe 3yKapHuOTUYECKOU

kJeTku. Heknerounsle popMbl )KU3HU (BUPYCHI, OakTeprodarn)

IIpakTHYeckne 3aHATHSA: 2

Bupychsbie u 6akrepuanbhble 3a00neBanus. O01IKe IPUHLUIIBI HCIIOJIb30BAHUS

JIEKapCTBEHHBIX BemiecTB. OCOOCHHOCTH MTPUMEHEHHUS aHTUONOTHKOB.

[IpencraBneHne yCTHBIX COOOIIEHUI C MPE3CHTAINEH, TOATOTOBIEHHBIX IO

MEPEYHIO0 UCTOYHUKOB, PEKOMEH/IOBAHHBIX MPETOaBaTeIeM
Tema 1.2. OcHoBHOE coaepxaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK -2
¢ynxkuuonaabH | XpomocomHas teopusi T. Moprana. CtpoeHue xpoMocoM. XpOMOCOMHBII Habop
ble (PAKTOPBI KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIlJIOUIHBIN U
HACJIeICTBEHHOC | muruionaHbii Habop. Hykneunnossie kuciotel: JJHK, PHK Haxoxnenue B kieTke,
TH WX CTpOCHHE U QyHKIHHU. MaTpudHbIe MPOIECCH B KIETKE: PerUIHKaIuS,

OouocuHTe3 Oenka, penapanus. [ eHeTHUECKUi KO/ U €ro CBOWCTBA




IIpakTHYecKkHe 3aHATHSA:

Pemenue 3aa4 Ha OIMPCACIICHUC ITOCTICAOBATCIIbHOCTH HYKJIICOTU 0B,
AMHWHOKHUCIIOT B HOPMC U B CIIy4dac U3MCHCHUSA ITOCICAO0BATCIIbHOCTU HYKJIICOTU10B
JTHK

Tema 1.4. OcHoBHoOe coepkaHue 2 OK -2
OOmen BemiecTB | Teopernueckoe odyuenme: 2
4 npespamenue | [Tonstue MeTaboaM3M. ACCUMMIISLIUS U TUCCUMUIISILIUS — JIBE CTOPOHBI
JHEPrum B MeTtabosm3ma. Tunel o0OMeHa BEIIECTB: aBTOTPO(HBIN U reTePOTPOQPHBIH,
KJIeTKe a’poOHbIi 1 aHadpoOHbIN. [InacTuueckuii oomMeH. @oTocuHTE3. XEMOCHHTE3
Tema 1.5. OcHoBHOE co/lep:KaHue 2 OK-2
Ku3HeHHbIH Teopernueckoe o0yueHue: 2 OK-4
HHKJ KJIEeTKH. Knerounsnii muki, ero nepuoasl. MUTO3, €ro CTaluu U POUCXOISIINE TPOLIECCHI.
Muro3. Meiio3 buonornueckoe 3HaueHne muto3a. Menos u ero craguu. [loBeneHue XxpoMocom B

Mmeno3se. Kpoccunrosep. bruonornueckuil cmMbIc Meno3a
Paznen 2. Ctpoenue u GpyHKUMH OPraHusmMa 18
Tema OcHoBHOE co/lep:KaHue 2 OK-2
2.1.Ctpoenne Teoperuueckoe od0yueHue: 2 OK-4
OpraHusma MHOTrOKJIETOUHbIE OpraHu3Mbl. B3anMOCBSI3b OPraHOB U CHUCTEMBI OPTaHOB B

MHOTOKJIETOYHOM OpraHu3me. I'omeocTas opranu3Ma 1 ero nojjiepkaHue B

npolecce KU3HeAesI TeIbHOCTH
Tema 2.2. OcHoBHOE coep:kaHue 2 OK -2
DopMbI Teopernyeckoe o0yueHue: 2
Pa3MHOKEeHUs! ®opMbl pa3MHOKEHUSI opranu3MoB. becrionoe u nonosoe pazMHoxeHue. Bupl
OpraHu3MoB 6ecrionoro pasmHoxkeHus. [lonoBoe pazMHokeHHe. ['aMmeTorenes y >kUBOTHBIX.

Cnepmarorenes u ooreHes. CTpoeHue MOJOBbIX KIETOK. OMIoI0TBOPEHNE
Tema 2.3. OcHoBHOe coaepkaHue 2 OK -2
OnTorenes TeopeTnueckoe o0yueHue: 2 OK -4
pacTeHHuii, WuauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOPHUOTEHE3 U €ro CTaINH.
*KMBOTHBIX H [ToctamOproHaneHbIi iepuo. CTaguu MocTIMOPHOHAIEHOTO PA3BUTHUS Y
yeJ0BeKa KMBOTHBIX U yesoBeka. [Ipsimoe u HenpsMoe pa3BuTHE. buonoruueckoe ctapeHne u

cMepTb. OHTOT€HEe3 pacTeHHH
Tema 2.4. OcHoBHOe coiep:KaHue 4 OK-2
3akoHomepHocT | Teopernueckoe odyueHme: 2 OK -4




M HacCJIeJ0OBaHUA

OcCHOBHbBIE IOHATHS TCHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus TaMeT. 3aKoHbI I
Mewnpenst (MOHOTHOPHTHOE U TIOTUTUOPHUIHOE CKpelrBaHue). BzanmoaeiicTpre
I'€HOB

HpaKTI/I‘leCKI/Ie 3aHATHA:

Pemenue 3aga4d Ha OMnpeaAcICHUEC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX
IIPpU3HAKOB IIpU MOHO-, IU-, HOJII/II‘I/I6pI/II[HOM 1 aHAJIM3HUPYIOLIEM CKPCIIMBAaHUU,
COCTAaBJICHHUE I'CHOTUIINYCCKUX CXEM CKPECIIMBaHUA

Tema 2.5.

OcHoOBHOE co/lep:KaHue

CuenjieHHoe

TeopeTuueckoe o0yueHue:

HACJICOBAHME
NPHU3HAKOB

3akonnl T. MopraHa. CHGHJ’ICHHOC HaCJICJOBAHUC I'CHOB, HAPYIICHNEC CLCIIJIICHH.
HacnegoBanme IMPHU3HAKOB, CHUCIIJICHHLIX C I1IOJIOM

HpaKanecKne 3aHATHSA

Pemenue 3agad Ha onpeeneHne BEPOSITHOCTA BO3SHUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB IIPU CUEIUICHHOM HaCJIE€JJ0BaHNUH, COCTABICHUE TEHOTUITHYECKUX CXEM
CKpEILIMBaHUS

OK-1
OK -2

Tema 2.6.

OcHoBHOE co/lep:KaHue

3akoHOMeEpHOCT

Teopernueckoe o0yueHue:

U UIBMCHYMBOCTH

N3MeHYnBOCTh IPU3HAKOB. BUAbI N3MEHUMBOCTH: HACJIEICTBEHHASA U
HEHACJIECTBEHHAs. 3aKOH T'OMOJIOTUYECKHUX PSIIOB B HACIIEICTBEHHOU
n3MeHurBocty (H.W. BaBunos). MytannonHas Teopust ”3MEHUMBOCTH. Buib
MyTalU{ U IPUYUHBI UX BOZHUKHOBEHUA. Kapnorun yenoseka. Hacnencrsennbie
3a0oJeBaHUs YeJIoBeKa. | eHHbIe 1 XpOMOCOMHBIE O0JIe3HU YenoBeka. boesnu ¢
HACJIEICTBEHHON ITPEIPaCIIOI0KEHHOCTHIO. 3HAUEHUE MEIUIIMHCKON T€HETUKH B
MIPEIOTBPALLECHUH U JICUEHNU TeHETUYEeCKUX 3a00JIeBaHUI YeTIOBeKa

IIpakTHYeckHne 3aHATHSA:

Pemenue 3aa4 Ha onpesesieHne THIIa MyTallUuK [IPH Mepeiaye HacleACTBEHHBIX
MIPU3HAKOB, COCTaBJICHUE TEHOTUITUYECKUX CXEM CKpEIIMBaHU

OK-1
OK -2
OK -4

Pasznen 3. Teopusi 3BoJIIOLMHA

Tema 3.1.
MuxposBoaonus
MaxkpodBoaonus.
Bo3nukHoOBeHHE U
Pa3BUTHE KU3HU

OcHoBHOe coaepkaHue

N

TeopeaneCKoe oﬁyqe}me:

MuxkposBosronust. [Tomynsus kak sJeMeHTapHas €IUHHUIIA YBOTIOIHH.
I'eHeTHueCKuEe OCHOBBI IBOJIOIUH. DJIeMEHTapHbIEe (PaKTOPBI IBOITIOIHH.
EcrecTBeHHBII 0TOOp — HampaBIsIOIUi (GakTop sBotoIMH. BugooOpasoBanue

OK -2
OK -4




Ha 3emuie

KaK pe3y/lbTaT MUKPO3BOIIOLUU
Maxkpoaontonus. @opmbl 1 OCHOBHbBIE HalpaBiIeHUs MakposBostonuu (A.H.
Cesepuo). ITytu noctuxenus Onosornyeckoro nporpecca. CoxpaneHue
O6uopazHooOpazus Ha 3emIe.

I'unoTe3bl ¥ TeOpuU BO3SHUKHOBEHUS JKU3HU Ha 3emiie. [losBieHue nepBoIx
KJIETOK Y UX 3Bodtous. [Tpokapruotel u sykapuotsl. [Ipoucxoxaenne
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHUE OCHOBHBIX 1IAPCTB 3YKAPUOT

Paszneua 4. DxoJiorus 10
Tema 4.1. OcHoBHOE co/lep:KaHue 2 OK-1
JIkoJsornyeckue | [pakTHyeckue 3aHATHS 2 OK-2
(akTOpHI M Cpenpl 0OuTaHMs OPraHU3MOB: BOAHAs, HA3€MHO-BO3IyLIIHAs, IIOYBEHHAA, OK-7
cpeabl ;KM3HH BHYTpHOpraHu3MeHHasi. DU3UKO-XUMUYECKUE OCOOCHHOCTH CPell OOUTaHMSI

opranu3MoB. [Ipucnoco0ieHns opraHu3MoB K KH3HH B pa3HbIX cpenax. [lonsTue

sKostorudeckoro (axropa. Kiaccuduxamnms sxonorunueckux dakropos. [Ipasuiio

muauMyma 1O. Jlnbuxa. 3akon TonepantHoctu B. [lendopma
Tema 4.2. OcHoBHOe coep:kaHue 2 OK-1
Monyasiuus, IIpakTHyeckue 3aHATHA: 2 OK -2
coo0uecTBa, Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTENN 3KOCUCTEMBL. buomacca u OK -
IKOCHCTEMBI MPOAYKIHS. DKOJOTHUECKUE MUPaMUIbl yncell, Onomaccsl ¥ sHepruu. Ilpasuio T1K3

MUPaMU/Ibl SHEPTHH.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUH 110 TEPEHOCY

BEIIECTBA M YHEPIUU B SKOCUCTEMAX C COCTABIEHHE TPOPUUECKUX Lienel u

nUpaMul GMoMacchl ¥ YHEPTUU
Tema 4.3. OcHoBHOE cogepkaHue 2 OK-1
Buocdepa - IIpakTHYeckne 3aHATHS 2 OK-2
riodanbnas Brochepa — sxuBas o6osouka 3emin. PasButue npejcTasieHuii o 6uochepe B OK-7
akojgoruyeckass | tpynax B.U. Bepnanckoro. O6nactu Onocdepsl 1 ee KOMIOHEHTHI. JKuBoe
cucreMa BelIecTBO Orochepsl U ero PyHKIHHU.

3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcobeHHOCTH OUochepsl Kak

ri00anpHOM sKocucTeMbl. JJluHamudeckoe paBHoBecue B 6rochepe. KpyroBopotst

BEIIECTB U OMOTEOXUMUYECKUE UKIIBL. [ T00abHbBIE SKOJIOTHYECKUE TTPOOIEMBI

COBPEMEHHOCTH
Tema 4.4. OcHoBHOe coepkaHue 4 OK-1




Bausnue

IIpakTHYecKkue 3aHATHSA

AHTPONOIreHHBIX
(paxkTopoB Ha

onocdepy

AHTpOIIOTeHHBIE BO3JCUCTBHS Ha Onocdepy. 3arps3HeHUs KaK BH]]
AHTPOIIOI€HHOT'0 BO3/ICHCTBHUS. AHTPOIIOTCHHBIE BO3ACHCTBHS Ha aTMOchepy.
BosgeiictBus Ha runpocdepy. Bo3aelicTBus Ha mutochepy. AHTPOIIOTCHHBIE
BO3CHUCTBUS HA OMOTHUYECKHE COOOMIECTBA. YTIIYOJIECHHO U3y4atoTCs OTXO/bI,
CBSI3aHHBIE C OTPEICIICHHON MPOQeCCHeil/CrIennaTbHOCThIO

IIpakTuyeckue 3aHATHS:

HpaKTI/ILICCKOC 3aHATUC ((OTXO,Z[BI IIpOU3BOJACTBA»

*B ToM unciie nMpodecCHOHAIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue
MPAKTHYECKOT0 3aHATHUS

[TpakTryeckoe 3ansaTue «OTX0ABI MPOU3BOACTBa». Ha ocHOBe denepanbHOro
KJIaCCU()MKAMOHHOTO KAaTaJIOTa OTXOA0B OINPEENATh KIaCC OMACHOCTH OTXOJIOB;
arperaTHoe COCTOSTHHE U (PU3NUECKYI0 (popMy O0TX010B, 00Opa3yrommxcs Ha
pabouem MecTe / Ha dTanax MPOU3BOJCTBA, CBI3aHHBIE C ONPEIEICHHON
npodeccuei/crennaTbHOCThIO

OK -2
OK-4
OK-7

ITpodeccnonanbu

0-OpMEeHTHPOBAHHOE co/lep:KaHHe (Co/lep:KaHue MPUKJIATHOTO MOTYJIs)

Pasnea 5. buoJsorust B ;Ku3HH

HpaKaneCKne 3aHATHSA:

Keiicbl Ha aHanu3 HHPOPMAIMH O HAYYHBIX JOCTHKEHUSX B 00JIACTH T'€HETHUYECKUX
TEXHOJIOTHH, KJIETOYHON MHXKEHEPUH, TTUIIIEBBIX OMOTEXHOIOTHH. 3aluTa Keica:
MpeJICTaBJICHHE PE3YIbTATOB PEIICHUS KeCOB (BBICTYIIIEHUE C MPE3CHTAINEH )

3amuTa Keiica: [IpeacraBienue pe3yinbTaToB peleHUs! KeHCOB (BBICTYIUIEHHUE C
MIPE3EHTALNEH )

OK-1
OK -2
OK -4
IK -3.1

IIpome:xxyTouyHa
Al aTTecTanus 1o

3a4€CT

JUCHUILINHE

Bcero:

44




3. YCJIOBUS PEAJIM3ALIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUITINH

3.1. [Ins peaju3anuu NporpaMmMbl M CHUILIMHBI 10JIKHBI ObITH MPEIYCMOTPEHbI CJIexyIolue
crenuaJbHble MOMeIeHHs:

Kabuner«buonorumy, OCHaIIEHHBI OOOpyIOBaHHEM: MeOenb, IOCKa, MeJ, HarjsJaHbIe
nocoOust (KOMIUIEKTHI y4eOHBIX TaONMI], TUIAKaTOB), TEXHUYCCKUMHU CPEICTBAMHU OOYUCHHUS:
KOMITBIOTEP C YCTPOWCTBAMHU BOCIIPOU3BEACHUS 3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAaHOM,
YKa3Ka-Mpe3eHTep AJIs IPE3CHTALHI.

JlaGoparopus,ocHallieHHas: 00OpYyJOBaHHEM Ui MPOBEACHUS 3aHSATHI: MHUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETp, JiabopaTopHas nocyaa (IpoOUpKH, MOACTABKU ISl IPOOHPOK, MUHIETHI,
IIECOK, CTYNKH C I[E€CTUKaMH, NPEIMETHbIE U IIOKPOBHBIE CTEKJA, CTEKJISIHHbIE ITAJIOYKH,
MPernapoBalIbHBIC UTIIBI, (UIBTPOBATBHAS OyMara (caieTku), CTakaHbl) TUTIEPTOHUYECKHI PacTBOP
xjopujga Hatpus, 3%-HbIl pacTBOp NEpPOKCHIA BOJOPOAA, PAcTBOp Hoja B HOIMCTOM Kalluu,
TIIALEPHUH, KIIYOHH KapTOQeIs, JTUCT 3JI0/IeU KaHAJCKOH, IJI01 pIOMHBI OOBIKHOBEHHOH (PSOWHBI MITH
TOMAaTa), IyK penyaThbiii, pa3BeJCHHBIC B BOJIC JIPOXKKH);

3.2. UnopmannonHoe odecnevenne peaju3anum NporpamMmbl

Jlna peanuzanuu nporpaMmbl OMOIHOTeYHBIH (OHT 00pa30BATEILHON OpPraHU3aluy JA0KEH
UMETh T[eYaTHBbIE W/WIM DIEKTPOHHbIE oOpa3oBaTeNbHble U HMH(POPMAIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JJIsl HCIIOJIb30BAHMSI B 00pa30BaTEIbHOM IIpoOliecce, HE CTaplle MATU JIET C
MOMEHTA U3IaHUS.

PexomeHnmyemple  medaTHble — M3JAaHMA [0 peann3anud  00mieoOpa3oBaTeNbHOM
JUCITUTUIMHBIPEACTABIICHBI B METOIMYCCKUX PEKOMECHIAIIUSAX 110 OPTaHU3AINHA O0YICHHUS.
NupopmanmonHoe odecneyeHne peaau3aui NporpaMmbl

o /T HaumMmenoBaHnue ABTOPBI (bI) H3pareancTBO, roa H3JaHHUS
1 |OOGwas Ouosorus: yueOHMK sl CTYIEHTOB yupekaeHuii [Koncrantunos B.M., M. N3natensCkuii HEHTp « AKaIeMUsh)
cpemHero npod. oOpa3zoBaHus PezanoB A.l'., ®aneea 2020
O.E.
2 |buomnorus ¢ OCHOBaMH 3KOJIOTHHU: YIEOHHK VIS CTYI. Pyunn A.b., Cunaesa T.b. M. 2020
yapexaeHuil Beicn. 00pa3oBaHus U Ip.
OO1m1ast OMOJIOTHUS C OCHOBaMH YKOJIOTHH U Tynukus E. 1 M., M3nart. Llentp «Axanemus.»,2025
PUPOAOOXPAHHOM JESITEIbHOCTH.

HNurepHer-pecypcenl:

http://www.ebio.ru/nexTpoHHbIN yueOHUK TI0 Onosioruu. [IpencraBiens pa3aenbl: 00TaHUKA, 300JI0THS, AaHATOMHUSIO 00IL
OMOJIOTHS, SKOJIOTHSL.

2.http://evolution.powernet.ru/ Teopwst SBOJIOIMN KaK OHA €CTh: MaTEPHAJIBI 10 TEOPHH OUOJOTHUYECKOM IBOJFOIIUH.
IpejcTaBieHbl pa3IndHbIE MATEPHAIIBI, TOCBAIIEHHBIE TEOPUH OHOJIOTHIECKON dBOFOIMI. WWW. window. edu. ru
(EauHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM Pecypca HHTEPHETA 10 OHOJIOTHH).



4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM
JANCHUITVINHBI

KoHTpo/1bM OLleHKa Pe3yIbTaTOB OCBOEHUS 0011e00pa30BaTeIbHON JUCIUILIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUIUITMHAPHBIE Pe3yNbTaThl, HalpaBlieHHbIE HAa (OPMUPOBAHHE OOLIMX U MPO(ECCHOHAIBHBIX
KOMIIETEHIIMH 10 pa3/ienaM U TeMaM COZepKaHusl yueOHOro Marepuania.

Oowmasn Paznea/Tema T oneHoYHBIX MEPONIPUATHH
KOMIIeTeHIUS
Pa3zpnea 1. Kinerka — KonTponbnas pabora
CTPYKTYPHO- «MoJIeKyJISIpHBIN YPOBEHB
(GyHKIHOHAIbHAS eTHHHUIIA OpraHu3anyu XUBOIro»
JKMBOT0Q
OKO02 buonorus kak Hayka. O61as 3amnoHeHne Ta0IUIbI C OIMUCAHUEM

XapaKTEPUCTHKA KU3HH METOI0B MUKPOCKOIIMPOBAHHUS C X

JIOCTOMHCTBAaMHU U HEJOCTATKAMH.
3anonnenue Tabauisl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

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

YKUBOT'O
OKO01 CrpykrypHO-hyHKIIMOHATBHAS |OlleHHBaeMas JUCKYCCHs 10 BOIPOCcam
OKO02 OpraHu3anus KJIeToK JNEKIUH
OKO04 Pa3paboTka MeHTaNbHON KapThl O

KJIaCCU(PUKALUU KIJIETOK U UX CTPOEHUIO
Ha [IPO- U HYKapUOTHUYECKUX U 110
IapCcTBaM B MUHU TpyIIax
Beinonnenue u 3amura 1ad0paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOHIBI,
XJIOPOIUIACTHI, XPOMOTIJIACTHI)»
[IpakTnueckoe 3ansartue. [Ipencrasnenue
YCTHBIX COOOIIEHUH C TIPEe3eHTAIUEH,
NOJIFOTOBJIEHHBIX IO NEPEYHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX

HpernoaaBaTeIeM
OKO01 CrpykTypHO-GyHKIHOHATIBHBIE |PPOHTAIBHBIN OIIPOC
OKO02 (pakTOpBI HACIIEICTBEHHOCTH PaspaboTka rimoccapus

Pemenue 3anay Ha onpeneneHne
NIOCIIEI0BATENBHOCTH HYKIIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykneotunos JJHK

OKO02 OOMeH BelecTB u OpOHTATBHBIN OMPOC

NPEBpalICHUEC SHECPTHUU B KIICTKE 3aronHeHne CpaBHI/ITeJlLHoﬁ T8.6J'II/IL[LI
XapaKTepUCTUK THUIIOB OOMEHa
BCIICCTB

OKO02 JKU3HEHHBIN MK KIETKH. OO6cyxeHre o BOmpocam JISKIHH




OKO04

Murto3. Meiio3

Pa3paboTka neHThI BpeMeHU
JKHU3HCHHOT'O [TUKJIa

Pasznea 2. Ctpoenue u
(pyHKIIUM OpraHu3zMa

KontponbHas padota “CtpoeHue u
¢byHkuuu opranuzma’

OKO02
OKO04

Crpoenue opranuzma

OuenuBaemas IUCKyCcCUs

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
4eJI0BEK) C KPaTKOM XapaKTEPUCTUKON
ux QyHKIUN

OKO02

DopMBbl pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN ONIPOC

3anosHeHue TaOIHIIbI ¢ KPATKOU
XapaKTepUCTHKON U TipuMepaMu hopm
Pa3MHOXKEHHUS OPraHU3MOB

OKO02
OKO04

OHTOreHe3 pacTeHH, ) KUBOTHBIX
U YeJIOBEKa

Pa3zpaboTka 1eHThI BpEMEHH C
XapaKTEPUCTUKOM ITAIOB OHTOTEHE3a
OTJI€JIbHOM TPYNION )KUBOTHBIX U
YEJIOBEKA IO MUKPOTPYIIIam
Tect/onpoc

CocraBJicHHE )KU3HCHHBIX ITUKJIOB
pacTeHul 1o otaenaM (MOXOBHUIHBIC,
XBOMICBUIHBIC, TATIOPOTHUKOBUIHBIE,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OKO02
OKO04

3aKOHOMEPHOCTU HACIIEIOBaHUS

Pa3pabotka rioccapus
@OpoHTANBHBII OMPOC

Tect o Bompocam JIeKIUH
Penienue 3a1a4 Ha onpeeneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJICICTBEHHBIX MTPU3HAKOB TIPU
MOHO-, JU-, HOJ'II/IFI/I6pI/I)IHOM u
AHAJTM3UPYIOIEM CKPEIIMBAHUH,
COCTABJICHUEC 'CHOTUIIMYECKUX CXEM
CKpEIUBAHHS

OKO01
OKO02

CueneHHoe HacIea0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amayd Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HaCJIeJOBAHHH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpEIIBaHUSI

OKO01
OKO02
OKO04

3aKOHOMepHOCTI/I N3MCHYHNBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHue Tuna
MYTalLlMH TP Niepenaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJICHHE TEHOTUIIMYECKUX CXEM
CKpEILIMBaHUS

Paznen 3. Teopusi 3Bo1rounu

Konrponsnas pabdora “Teopernueckue
aCTEKThI HBOJIIOIIMU KU3HU Ha 3emie”




OKO02

Hcropus 3BOIIONUOHHOTO

OpoHTATBHBIN OIIPOC

OKO04 yueHusi. MEKPO3BOIIOLHS Pa3paboTka rioccapusi TEpMUHOB
Pa3paboTka 1eHTHl BpeMEHH Pa3BUTHUS
HBOJIIOIMOHHOTO YYCHHS
OKO02 MakposBotonus. OueHuBaemasi TUCKyCCHUSA:
OKO04 BO3HUKHOBEHHUE U PA3BUTHE UCIOJIb30BAHUE APTYMEHTOB,
JKU3HU Ha 3emiie OHOJOrN4eCKON TEPMUHOJIOTUU U
CHUMBOJIMKH JUIS JJOKa3aTEIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEeMATUYECKUX TPYIIIT
Pa3paboTka 1eHTbl BpeMeHU
BO3HUKHOBEHHUS U PAa3BUTHSI )KU3HU HA
3emuiie
OKO02 [IpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OIIPOC
OKO04 AQHTPOIIOTEHE3 Pa3paboTka neHTBI BpeMEHU
MIPOUCXOXKICHUS YeTIOBEKa
Paznen 4. Ixkojorus
OKO01 Dkonorudeckue GpakTopsl U Tect 1o 3k0I0rUYECKUM (PaKTopam H
OKO02 Cpebl )KU3HU cpelnam >KU3HU OpraHU3MOB
OKO07
I1K3
OKO01 [omymsanus, coobecTsa, CocraBieHne cxeM Kpyropoporta
OKO02 9KOCUCTEMBI BEIIECTB, UCIIOJIB3Ysl MaTepUabl
OKO7 JEKIIUU
Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJJaHHi 10 MepeHoCy
BEIIECTBA U DHEPTUHU B IKOCHCTEMAX C
COCTaBJIEHHE TPOPHUUECKUX Ienel u
nUpaMul OMOMacChl U YHEPTUU
OK 01 buocdepa - rmobanpHas OrnenrBaemasi TUCKYCCHS
OK 02 DKOJIOTMYECKAS] CUCTEMA Tecr
OK 07
OKO01 BnusiHue aHTpONOreHHbIX Tecr
OKO02 (axTopos Ha 6uochepy I[IpakTrdeckas paboTa “OTX0IbI
OKO04 IIPOM3BOICTBA”
OKO07
OKO02 Bausitaue conmpansHo- OneHuBaemast TUCKYCCHS
OKO04 5KOJIOTUYECKUX (PAaKTOPOB Ha Brinonnenue 1abopaTtopHoil paboTh! Ha
OKO7 3710pPOBBE YEIIOBEKA BBIOOD:
"YMcTBeHHas pabOTOCTIOCOOHOCTH",
"Bnustaue abnotnyeckux (hakTopoB Ha
YeJoBeKa (HU3KUE U BHICOKUE
Temneparypsl)”
Paznen S. Buosorust B :ku3HM  |3amuTa Kelica: IpecTaBlIeHUE
pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUIEHHUE C TIPE3CHTAINEN )
OKO01 buotexHosoruu B )Ku3HU BrinosiHeHuE Keiica Ha aHAIN3
OKO02 KaXJI0TO WH()OPMAIIMK O HAYYHBIX JOCTHKCHHIX




OKO04

B 00JIaCTH T€HETHYECKUX TEXHOJIOTUH,
KJIETOYHOW WHKEHEPUH, MTHUIIEBHIX
OMOTEXHOJIOTHH (110 TpymIam),
MIPEJICTABJICHUE PE3YIHTATOB PEIICHUS
KelcoB

OKO01 [IpompbinenHas OnoTexHosiorus |BrinonHeHnue kelica Ha aHATU3

OKO02 uH(bOpMaIuu O Pa3BUTUI

OKO04 MPOMBIITUICHHOW OMOTEXHOJIOTHH (110
rpymnmnam), IpeJacTaBlIeHue Pe3yIbTaToOB
pElIeHHS KeCOB

OKO01 ConmanbHO-3THYECKUE aclieKThl | BoimonHeHue keiica Ha aHANN3

OKO02 OMOTEXHOJIOTUH UHPOPMALIUU 00 STUUECKUX aCHEeKTax

OKO04 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmnam), IpeJacTaBlIeHue Pe3yIbTaToOB
pElIeHHS KeCOB

OKO01 buorexHosoruu u TexHu4yeckue |BrinonHeHue kelica Ha aHaIu3

OKO02 CHUCTEMBI uH(bOpMaIIUU O Pa3BUTHUS

%%(034 OMOTEXHOJOTHI ¢ MPUMEHEHHUEM

TEXHUUYECKUX CHCTEM (10 TpyIIam),
IpEeJICTaBICHUE PE3YIbTATOB PEIICHUS
KelicoB







