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1. IACIIOPT PABOYEH IMMPOI'PAMMBbBI YYEFHOM JJUCITUILIUHBI
OYVII. 13 BUOJIOT'us

1.1. Mecro y4eOHOWi  AUCHUIUVIMHBI B  CTPYKType  OCHOBHOWM
npodeccnoHaIbHON 00pa30BaTEJIbHOM MPOrPaMMBbI:
O61eo6pazoBaTenbHas qucUUIIMHA «bronorus» uzydaerca Ha 6a30BOM ypOBHE B

0011eo0pazoBaTeIbHOM IHUKJIE Y4eOHOTO MJIaHa OCHOBHOM NMPO(ecCHOHAIbHON
oOpazoBaTenbHOI porpamMmsbl i criennaibHocT 09.02.07 MHdopmaninoHHbie
CUCTEMBI U IPOTPAaMMHUPOBAHHUE.

Ienau u uIaHUpYyeMble Pe3yJbTAaThl 0CBOECHHSI AUCIUTLIHHBI:
Hean: dopMupoBaHue y  CTYJIEGHTOB  TMPEJCTaBICHUS O  CTPYKTYpPHO-
(GYHKIIMOHAIBHOW OpraHW3alldd >KMBBIX CHUCTEM pa3HOTO0 paHra KaK OCHOBBI
NPHUHSTHS ~ PCIICHWA B  OTHOIIGHHMH OOBEKTOB JKMBOW TPUPOJIBI W B
IIPOU3BOJICTBECHHBIX CUTYaIIHSX.
3amauum:
1) chopmupoBaTh MOHUMAHHUE CTPOCHHUS, MHOTO0Opa3usi M OCOOCHHOCTEH >KUBBIX
CUCTEM  pa3HOTO  yPOBHS  OpraHW3ald, 3aKOHOMEPHOCTEH  IPOTECKaHUS
OMOJIOTUYECKUX TPOIIECCOB U SIBIICHUN B OKPY’KAIOIIeH cpene, IeJIOCTHOW Hay4YHOM
KapTUHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHS ONpPENENSATh JKUBbIE OOBEKTHl B MPUPOJE; TMPOBOAUTH
HAOJIIOIEHNsT 32 DKOCHCTEMAaMH JIJIsi BBISIBICHHS €CTECTBEHHBIX M AHTPOINOIE€HHBIX
U3MEHEHHM, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUH,
3) cdopmupoBaTh  HaBBIKM  MPOBEAEHUS  MPOCTEUIIUX  OMOIOTHYECKUX
HKCIIEPUMEHTATBHBIX  HMCCIENOBAaHUNW C  COOJIOJEHHMEM TIpaBWJI  0OE30MacHOro
oOpareHus ¢ 00beKTaMu U 000pyT0BaHUEM;
4) pa3BUTh yMEHHUS HCMOJB30BaTh WHMOPMAIMIO OMOJOTUYECKOTO XapakTepa u3
Pa3TUYHBIX HICTOYHUKOB;
5) copmupoBaTh yMEHHUS MPOTHO3HPOBATH TMOCIEACTBUS CBOCH NEATETHLHOCTH IO
OTHOIIICHHUIO K OKpPY’XKAIOIIeH cpene, COOCTBEHHOMY 370pOBBIO; OOOCHOBBIBATH H
co0m01aTh MEPHI MPOPHIAKTHKY 3a00IeBaHUT.
6) chopmMupoBaTh MOHMMAHUE 3HAYMMOCTU JOCTHIKEHUN OWOJIOTHYECKON HAyKU H
TEXHOJOTUWA B TMPAKTHUYECKOW JACSATEIPHOCTA YENOBEKA, PA3BUTHH COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUN U arpOOHMOTEXHOJIOTHiA.



1.2.1. IInanupyemblie pe3yJabTAaThl OCBOeHHs 001Ie00pa30BaTeJbHON TUCHMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO

Koa n HaumeHoBaHue
dopmupyembix
KomneTteHuuii

MnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUMN/IUHDI

O6bwue

AucumnanHapHble

OK 01. Berbupatp
CTIIOCOOBI PELICHHS
3amad
po¢eCCHOHAILHON
e TeIIbHOCTH
MPUMEHUTEIBHO K
Pa3TUIHBIM
KOHTEKCTaM

B yactu TPYAOBOI'0 BOCIIUTAHUA:

TOTOBHOCTbL K TpyAdy, OCO3HAaHHC HNCHHOCTU MACTCPCTBA,

Tpy10JIt00HeE;

- TOTOBHOCTb K AKTUBHOH JAEATEIbHOCTU TEXHOJIIOTMYECKON HCPOPMUPOBAHHOCTH

COIIMAIbHOM HANpPaBJICHHOCTH, CIOCOOHOCTh WHUIIMHUPOBATH,

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ U pOJU OHOJOTHH B
CUCTEME HAy4yHOrO 3HaHUS; (PYHKIMOHAIBHONH I'PaMOTHOCTH
YesI0BEeKa JJIsl PEeLIEeHUS )KU3HEHHBIX NPO0IeM;

YMEHUS

pacKkpbeIBaTb  COJAEPKAHUE

OCHOBOIIOJIararommnux OMOJIOTUYECKUX TCPMHUHOB U TTOHSITHH:

[UTAHUPOBAaTh M CaMOCTOSITENIGHO  BBINIOJHATH ~ TAaKYIOPKM3Hb, KJI€TKA, TKaHb, OpraH, OPraHW3M, BU, TOMYJISIIHS,
e TETFHOCTD; DKOCUCTEMA, OWolleHo3, Ouocdepa; wmerabomusm (oOMeH
- HHTepec K pa3iuyHbiM cdepaMm  mpodeccuoHaTbHOMBEIIECTB u MIpeBpaleHe SHEPTrHH), roMeocTas
NEeATEIbHOCTH, (camoperyusiiyst), OMOCHHTE3 OeJKa, CTPYKTYPHAsi OpraHU3aIlus

OBnajeHue YHUBEPCATbHBIMH YYCOHBIMU TIO3HABATEILHBIMU
MENCTBUSIMU.

a) 0a30BbIe JIOTHYECKHe JIeliCTBUS:
dhopmyupoBaTh
pobeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

CaMOCTOATCIIbHO u AKTyaJIu3upoOBaTh

- YCTaHaBJINBATb CYHICCTBCHHBIﬁ MMPpU3HAK HJIK OCHOBAHHA IJIAOCHOBOIIOJAraroninux OMOJIOrHYECKUX

CpaBHEHUS, KJIacCU(PUKAIUA U 0000IIECHNUS;
ONpEACATh LEIH JeATCIILHOCTH,

KPUTCPUHU UX JOCTHUIKCHUA,

PKUBBIX CHCTCM, JAUCKPCTHOCTD,

(pempozykitus),
OHCPIro3aBUCHMOCTD,

caMoperyJjeinusi,

CaMOBOCIIPOHU3BCIACHUC HaCJICACTBCHHOCTD,

M3MCHYNBOCTD, pocCT u Pa3BUTHC,

YpPOBHEBAsi OpraHU3aIIMs;

cOpPMUPOBAHHOCTh ~ YMEHHUS  pacKpblBaThb  COJEp>KaHUE

TeOpI/Iﬁ 1 THUIIOTC3!

KJIETOYHOM, XPOMOCOMHOHM, MYTallUOHHOW, SBOJIOIMOHHOM,

3aaBaTb MapaMCTPbl HITPOUCXOXKIACHUA )KU3HU U YCJIOBCKA,

C(i)OpMI/IpOBaHHOCTL YMCHHUS PACKPbIBATHL OCHOBOIIOJIAratOIiue

- BBIBIIATHD  3aKOHOMEPHOCTHM W TPOTHBOPEYHMS  BOMOJIOTHYECKHE 3aKOHBI M 3akoHoMepHocTH (I'. Menpgens, T.
[pacCMaTPUBAEMBIX SIBJICHUSIX; Moprana, H.W. BaBunosa, 3. ['ekkens, @. Mroinepa, K. bapa),
- BHOCUTb KOPPEKTHBBI B  JEATEIIbHOCTb, OLEHMBATHPAHULIBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM,;

COOTBETCTBHE  pE3yJbTaTOB  II€NIAM,  OICHHBATh  PUCKUIPUOOpPETEHHE OMbITa NPUMEHEHUS OCHOBHBIX  METOJIOB

MOCIEACTBHI 1A TENBHOCTH;

- pa3BUBaTh KPEATHMBHOE MBIIIJICHHE MPU PEIICHUH >KU3HEHHBIX
npobiem

0) 0a30BbI€ HCCJIEI0BATEILCKHE e CTBUSI:

- BJIaACTh HABBIKAMU yHCGHO-HCCHCI{OBaTCHLCKOﬁ

¥ TIPOCKTHOMMCCIICTy EMBIMH

HAYyYHOT'O MMO3HAHUSA, HUCIIOJIB3YEMbIX B OMOJIOTHH: Ha6J'IIOI[CHI/I$I

M OIIMCaHusA  JKXUBBIX CHUCTCM, IIPpOLHECCOB H HBHGHHﬁ;

OopraHu3allui W TPOBCACHUS OMOJIOTHYECKOTO SKCIICPUMCHTA,

BBIABUKCHHNA  THIIOTEC3, BBISIBJICHUA  3aBUCHUMOCTHU  MCIKY

TOJIYUCHHBIX

BCINYHNHaAMMU, 00BsICHEHHS




NeATeIbHOCTH, HaBBIKaMU pa3pelieHus npooiem;

- BBISIBJIATDH HpI/I‘-II/IHHO-CJIeI[CTBeHHBIG CBA3HU U aKTyaJII/ISI/IpOBaTB
321,[[21‘-1}/, BBIIBUI'aTh FI/IHOTCBY cec peH_IeHI/I}I, HaXOIUThb apFYMeHTBI
IS TOKA3aTeIbCTBA CBOMX YTBEPKIICHUH, 3aaBaTh MapaMeTphl
Y KPUTEPUU PEIICHUS,

- aHaJII/I3I/IpOBaTI) HOJIy‘-IGHHI)Ie B XO0Ie€ peIHeHI/ISI 3a1a4y
pe3y.HI)TaTI)I, KpI/ITI/I‘-IGCKI/I OILICHHUBATH ux I[OCTOBCpHOCTI),
HpOFHO?:I/IpOBaTb N3MCHCHHUC B HOBBIX YCJ'IOBI/ISIX;

- YMGTI) nepeHochb 3HaAHUA B HOSH&B&TGJ’IBHYI-O nu
HpaKTI/ILICCKyIO O6J'IaCTI/I KHU3HEACATCIIBHOCTH,

= YMGTI) I/IHTerI/IpOBaTB 3HAHUA H3 paBHI)IX Hpe)IMCTHI)IX
00IacTel;

- BbIJIBUI'aTh HOBBIC HJCH, npeglnaraTI) OpI/IFI/IHaJ'II)HBIe 10 AX0 bl

1 pEIICHUS;

€3yJNbTaTOB U (HOPMYJIMPOBAHUS BBIBOJOB C HCIIOJIb30BAHHEM
ay4YHBIX MOHATUI, TEOPUI U 3aKOHOB;
(GOPMUPOBAHHOCTh  YMEHUS

BBIACIIATH CYHICCTBCHHBIC]

PU3HAKK  BHUPYCOB, 9YKapuorT;

OOAHOKJICTOYHBIX W  MHOI'OKJICTOYHBIX OpPraHu3MOB,

KJIETOK  IPOKApHOT M
BUJIOB,
OHOTr€OLIEHO30B U IKOCUCTEM; OCOOEHHOCTHU IMPOLECCOB 0OMEHA
BEIIECTB W MPEBpAIEHUs] PHEPrUU B KIETKe, (POTOCHHTE3a,
[UTACTHYECKOTO W DJHEPreTHYecKoro OOMEHa, XEMOCHHTE3a,
MHUTO3a, ME03a, OIUIOAOTBOPEHHUS, PA3BUTUS U PA3MHOKEHHUS,
MHAMBUAYAIbHOIO PAa3BUTHUSl OpraHu3Ma (OHTOTeHe3a), OOpbObI
3a CYyIIECTBOBAHUE, €CTECTBEHHOT0 OTOOpa, BHUI000pa3oBaHuS,
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB K cpelle OOMTaHUS, BIUSHHS
KOMITOHEHTOB ~ 9KOCHCTEM,

AHTPOITIOTCHHBIX N3MEHEHUH B

DKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB W

- CrIocOoOHOCTh MX HCIIOJIb30BAHMSI B TIO3HABATEIBLHOM HIpeBpalleHHE SHEPTUU B Onocdepe;

COIMATIbHOM MPAKTUKE

C(hOpMUPOBAHHOCTh YMEHHsI peIiaTh OHOJOTHYECKHE 3aJauu,
COCTABJIATh TCHOTHITMYECCKHE CXEMBI CKPEUIMBAHUS ISl Pa3HBIX
TUIIOB HACIEJIOBAaHHUS TPHU3HAKOB y OPraHU3MOB, COCTaBIISThH
CXEMBI TIEpEHOCa BEIIECTB W JHEPIUU B IKOCHCTeMax (IEemH
MUTAHWS, ITUIICBBIC CETH )

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKA,
aHalM3a u
WHTEPIPETALINH
nHpOpMauK 1
nH(OpMaIMOHHbBIE
TEXHOJIOTUU IS
BBITIOJTHEHUS 3a7a4
npodeccnoHanbHOM
NesITeNbHOCTH

B 00,1acTH IEHHOCTH HAYYHOTI'O MO3HAHMS:
- chopMHUPOBAaHHOCTH MHPOBO33PEHUS,
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOM

MPAKTUKH, OCHOBAHHOTO Ha Jasore KYJIBTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOET0 MmecTa B
MOJUKYJIBTYPHOM MHPE;

- COBCPUHICHCTBOBAHUC SI3BIKOBOM U YHMTATENIbCKOM KYJBbTYPbI KaKpaCCMaTpuBaTb

CpcacTBa B3aHMO/JICHCTBUS MCXKAY JIIOJAbMHA U ITIO3HAHUSA MHUPA,

- OCO3HAaHUC INCHHOCTHU Hay‘{HOI>'I ACATCIIBHOCTU, TOTOBHOCTD
OCYHICCTBJIATH ITPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIbHOCTD|
MHAWNBUAYAJIbHO U B I'PYIIIIC,

OBJ'Ia,Z[eHI/Ie YHHUBCPCAJIbHBIMU y‘{C6HBIMI/I HOSH&B&TGHBHBIMI/III/IH(I)OpMaI_II/II/I

c(hOpMUPOBAHHOCTh YMEHUU KPUTHUYECKH OLICHUBATh

COOTBCTCTBYI-OH_ICFOI/IH(l)OpMaHI/IIO 0MO0JI0rMYECKOTO COACPIKaHMA, BKIHOYAIOOIYIO

NCEeBJOHAYYHBIC 3HAHUS M3 PA3IMYHBIX UCTOYHHKOB (CPE/ICTBA
MaccoBOil HMH(pOpMaIMM, HAay4YHO-TIOMYJISIPHBIE MaTepUalIbl);
MHTEPIIPETUPOBATh  STHYECKHE COBPEMEHHBIX
MCCcleI0BaHUN OMOTEeXHOJIOTUH;
pooIeMbl

K HUM

ACTIEKTHI
B OHOJIOTHH,
rio0aLHbIE

(dbopmMupoBaTh

MEJIMLIUHE,
IKOJIOTHYECKHE
COBPEMEHHOCTH, M0 OTHOIICHHUIO
COOCTBEHHYIO MO3HIIHIO;

c(OPMUPOBAHHOCT, ~ YMEHUH  CO37aBaTh COOCTBEHHBIE
MUCHhMEHHBIC M YCTHBIE COOOIEHUsS Ha OCHOBE OMOJIOTHYECKOM

nus3 HCCKOJIbKHUX rpaMOTHO

HNCTOYHHUKOB,




NICHCTBUSMMU:

B) padora ¢ nHgopManmeii:

- BIIQJICTh HABBIKAMH IOJyYeHHs] MHPOPMALUU U3 MCTOYHHKOB
[Pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYILIECTBJIATH IOUCK, aHAJU3,
CHCTEMAaTH3alMI0O ¥ WHTEPHPETAHI0O MHPOPMALUN Pa3INIHBIX
BUJIOB U ()OPM IPEJICTABIICHHS,

- CO3/aBaTh TEKCTHl B PAa3MUYHBIX (QoOpMarax C YyYeTOM
Ha3HayeHUs: MHGOpMAlMU U IEJIEBOM ayIUTOPUH, BBIOMpast
ONTUMAJIbHYIO (OPMY MPECTaBICHUS U BU3YyalIU3alllH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HMH(pOpMaluu, €e
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUECKUM HOPMaM;

WCTIOIB30BATh CpeacTBa WH()OPMAITMOHHBIX "
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHUH B PEIICHUK KOTHHUTHBHEIX,
KOMMYHHWKAaTHUBHBIX U OpraHU3allMOHHBIX 3aJa4d C CO6J'IIO)IGHI/IGM
TpeOOBaHUN SPrOHOMHKH, TEXHHKH O€30TacHOCTH, THTHCHBI,
pecypcocOepexeHrs, TPaBOBBIX W ATHYECKHX HOPM, HOPM|
nH(pOPMAIMOHHON 6€30MacHOCTH;

- BJIaJICTh HaBBIKAMH PACMO3HABaHUS M 3alIMTHl MHOpMALUH,
MH(OpMalMOHHON 0€30MaCHOCTH JIMYHOCTH

MCII0JIb30BaTh NOHSITUHHBIN anmapar OMoJ0ruu

OK 04. DddextuBHO
B3aMMOJICHCTBOBATh |
paboTaTh B KOJJICKTHBE
1 KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITEIILHOCTH |
CaMOOTIPE/ICIICHHIO,

-OBJIaJICHUE HaBBIKAMHU YYCOHO-MCCIIEIOBATEILCKOM, MPOSKTHOH
M COLMAJIbHON IeITEILHOCTH;

OBJagenue YHHBEPCAJIbHBIMU KOMMYHMKATHBHBIMH
melcTBUSIMH:

0) coBMecTHaS JeATeIbLHOCTD.
MMOHUMATh U HCIHOIL30BaTh
WHIUBUAYATbHON paboTHI;

MpeuMynieCTBa KOMaHIHOH U

- IPUHUMATH LIEJI1 COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATh
1 KOOPAMHUPOBATh ACUCTBUS MO €€ JOCTHIKEHHUIO: COCTABIIATH
MIaH JCWCTBUM, pacupelesarb polIM C  yYEeTOM MHEHMH
YYaCTHHUKOB O0OCYX/1aTh pe3yJIbTaTbl COBMECTHOM pabOTHI;

an06peTeHHe OIlbITa  IIPUMCHCHMH OCHOBHBIX MCTOJOB|
HAYYHOT'O ITO3HAHUWA, HCIIOJIb3YCMbIX B 0100 HH: Ha6J'IIOI[eHI/I$I
M OIIMCaHus  XUBBIX CHUCTCM, IIPpOLHECCOB U HBHeHHﬁ;
OopraHu3alvi MW IIPOBCACHHA OHOJI0TMYECKOTO OKCIICPpUMCHTA,
BBIABMIKCHUS  T'MIIOTC3, BbIABJICHHUA  3aBUCUMOCTH  MCIKOY]
MCCJICAYCMbIMU BCIIMYHMHAMU, 0OBSICHEHUS IMOJIYYCHHBIX
PC3YyJIbTATOB H (1)OpMy.]'II/Ip0BaHI/I$I BBIBOJOB C HCIIOJIb30BAHHECM
HAYYHBIX HOHHTHfI, TCOpI/Iﬁ X 3aKOHOB




- KOOPJIMHUPOBATH U BBIMOJIHATH padOTy B YCIOBUSAX PEATBHOTO,
BUPTYaITbHOTO U KOMOMHHPOBAHHOTO B3aMMO,ICHCTBUS;

- OCYUIECTBJIAITh MO3UTHBHOE CTPATETMYECKOE IIOBEICHHUE B
[Pa3IMYHBIX CUTYAIHSIX, TPOSBIISATH TBOPUECTBO U BOOOpAKEHUE,
OBITH MHUIIHATHUBHBIM

OBJaaenue YHUBEPCAJIbHBIMH
e CTBUSIMM

') NPUHSITHE Ce0s1 U APYTUX JIO/Ie:

PeryJsiTHBHBIMH

- IPUHUMATh MOTHBBI M apryMEHTBI APYTHUX JIOJEH NPU aHAIIN3E
[PE3YyJIBTAaTOB JAEATENBHOCTH;
- IPU3HABATh CBOE MPABO U MIPaBO JPYTHX JIOJEH Ha OMINOKY;

- pa3BUBATh CIIOCOOHOCTH ITOHHMMATh MHp C MO3ULOUH OPYroro
ICIIOBCKA

OK 07. ConeiicTBOBaTh
COXPAHCHUIO
OKpY>KaroIleu cpebl,
[pecypcocOepeKeHHIO,
MPUMEHSATH 3HAHUS 00
M3MEHEHUH KJIMMaTa,

B 001acTH 3K0JIOrHYE€CKOro BOCIIUTAHUSA

- c(hopMHpPOBAHHOCTH HKOJIOTMUECKON KYJIbTYphl, MOHMMAaHUE
BIIUSTHUST COIIMAIBHO-DKOHOMHYECKHX IPOIECCOB HA COCTOSHUE
MPUPOTHON W COIMATBHOM CpEellbl, OCO3HAHHE TII00aTBLHOTO
XapaKTepa SKOJOTUUECKHUX MPOOIIeM;

ChOpMUPOBAHHOCTh YMEHHUS TPHUMEHSATH TOJYyYECHHBIC 3HAHUS
st OOBSICHEHUST OWOJOTHYECKUX TPOIIECCOB W SIBJICHHUH, s
MPUHATHS TPAKTUYECKUX PEIICHUH B TIOBCEJIHEBHOM JKH3HHU C
[enbtlo  obecrieyeHUs 0€30MacHOCTH  CBOETO  3/I0pOBbA U
BIIOPOBBSI OKPYXKAIOUIUX JIFOJICH, COOII0/IEHUS 310pOBOT0 00pa3al

IPHHLMIIBI - IUIAHWPOBAHME M OCYIIECTBJICHUE ACUCTBUM B OKPYXAIOIICHPKM3HH, HOPM TIpPaMOTHOIO IIOBEJCHUS B  OKPYXKarOIICH
OepEKITMBOTrO Cpelle Ha OCHOBE 3HaHMA Ieleil yCTONYMBOro pasBMTHAIPUPOIHON Cpejie; MOHMMAHUEe HEOOXOAMMOCTH HCIIOJIb30BaHNS
POM3BOJICTBA, eTOBCUECTRA: NOCTH)KEHU COBPEMEHHON OWOJOrMM M OWOTEXHOJIOTHUH IS
b

dhPexTUBHO AKTUBHOE  HCMNPUATHE  JCWCTBHHA,  HMPHUHOCSIIMX 13.pezlpaHI/IOHam’HOro TIPUpOAOTIOIE3OBAHNA
ﬂeHCTBOBa“TB B OKpYKarole cpene;
Ype3BBIYAHBIX

- yMEHHE MPOTHO3HPOBATh HEOIAronpUsTHbIE 3KOJIOTHYECKHE
CUTYaIUsX ° _

[MOCJICICTBUS TPEANPUHUMACMBIX JICUCTBUH, TNPEIOTBPAIATh

HX;

- pacIIMpEeHHE  OmbITa  JEATENIBHOCTH  HKOJIOTMYECKOU

HaINpaBJIEHHOCTH;

- OBIIaJICHHE HAaBBIKAMU y4eOHO-MCCIIeIOBATEILCKOM, MPOEKTHOM

M COLIMAJIbHON AeATEIbHOCTH
TIK 1.1 - (opmupoBaHUE ANTOPUTMHYECKOTO THITA MBIIIJICHUS

) - BJIaJIeTh YMEHUSIMM HCIIOJIb30BAHUS aJI'OPUTMA ACUCTBUH IS

DopmMupoBath ISl OIEHKHU CUTYallNH; A y p A A

AJITOPUTMBI

QHaTM3a W MHTepOpeTanuu HUHQOPMALUU M3  pa3IMYHbIX




pa3paboTKu
[IPOrPaMMHBIX
MOJTyJIEN B
COOTBETCTBHUHU C
TEXHUYCCKUM
3aJJaHuEM

MCTOYHUKOB:  HAXOAWTh, OTOUpATh, CHUCTEMATU3UPOBATH
MHGOPMAIIMIO NI ONTHMAIBLHOTO PEUICHUS TOCTaBICHHBIX]
Bajadq;




1.3. PexkoMeHayeMoe KOJMYECTBO YAaCOB HA OCBOEHHE NMPHUMEPHOIl MPOrpamMmbl
y4eOHOM AUCHUIINHBI:

O6BeM 00pazoBaTenbHON HArpy3ku oOydaroierocs - /2 yaca,

B TOM 4HCJIE: ypOKOB - 60 yacos,;

7a00paTOPHBIX U MPAKTUYECKUX 3aHATHI- 12 yacos.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUTILIMHBI

2.1. O06beM y4eOHOM TMCUUNIMHBI M BUbI Y4e0HOI padoThl

Bup yyeOHol padoThI

O0neM yacoB

O06beM 00pa3oBaTeIbHOM NPOrPAMMBbI AMCIHMIIHHbI 72
B TOM YHCJIE:
OCHOBHOE COJepKaAHUE 72
B TOM YHCJIE:
Teopetnueckoe oOydyeHue 60
JlaGopaTopHO-TIpaKTUYECKHE 3aHSATHUS 12

IIpomesicymounas ammecmayus 6 ghopme ougpepenyuposanHno2o
zauema

11




2.2. Tematuyeckmii mi1ad u cogepxanue yueoHoi nucunminabl OYIL13 buosnorus

HaumenoBanue (Coaep:kanue yueOHOro Matepuaja (0CHOBHOe M IPO(ecCHOHAILHO-OPHEHTHPOBaHHOe), JJabopaTtopHble| O0bem | ®opmupyeMble
pa3iesoB U TeM U NPAKTHYECKHE 3aHATHSI, MPUKJIATHOH MOAY/Ib (MPH HAJTHYHN) 4YacoB | KOMIIeTEHI[UH
1 2 3 4

Pasnea 1. Kinerka — CTpyKTYPHO-()YyHKIMOHAJIbHASI €INHULIA KUBOT'0 18
Tema 1.1. OcHOBHOe cojiep:kaHue 2 OK 2
buosorus kak TeopeTnueckoe o0yueHue: 2
Hayka. O0mas CoBpeMeHHbIE 0Tpaciii OMOIOrH4ecKUX 3HaHUu. CBsA3b OMOJIOTUH € IPYTUMU HayKaMH: OMOXHUMHUS,
XapPaKTEPUCTHKA | Gyohusnka, OMOHKMKA, reHoreorpadus u np. Poib U MecTo Ouosoruu B GOpMHUPOBAHUU COBPEMEHHOM
KH3HA HAy4YHOM KapTHUHBI MUpa. YPOBHH OpraHU3aluy kuBoi Matepuu. OOmas XxapakTeprucTUKa KU3HU, CBOWCTBA

JKUBBIX CUCTEM. XHUMHUYECKUI COCTaB KJIETOK
Tema 1.2. OcHOBHOE co/lep:KaHue 8 OK-1
CTpyKTYypHO- Teopernyeckoe o0yueHue: 4 OK-2
¢ynkuuonanbHas Knerounas teopus (T. [lsanu, M. [neiiaen, P. Bupxos). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KIETOYHON OK-4
OpraHu3anus reopuu. TUIBI KIIETOYHOW OpraHn3aluu: TPOKAPUOTUYECKUN U dyKapuOTHYeCKU. OTHOKIETOYHBIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOCHHUE MPOKAPUOTUUECKON KIIETKU. CTpOCHHE 3YKAPUOTUUECKON KIETKH.

Hexnerounsie popmbl sxu3HU (BUPYCHI, OakTeprodarn)

JlabopaTopHbIe 3aHATHS . 2

1. JlaGoparopnas pabota « M3yueHue cTpoeHUs KICTKH»

IlpakTHYecKHe 3aHATHS: 2

Bupycublie u 6akrepuanbHblie 3a0oneBanusi. O0IIKe MPUHIMITBI UCTIOIH30BAHUS JIEKAPCTBEHHBIX BEIIECTB.

Oco0eHHOCTH MPUMEHEHHUsl aHTUOMOTHKOB. [IpeacTaBienne TBOPUECKUX PadoOT ¢ Mpe3eHTAIUEH.
Tema 1.3. OcHOBHOE cO/Iep:KaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK-2
(hyHKIHOHAIbHBIE XpoMocomHast Teopusi T. Moprana. CTpoeHre XpoMOCOM. XPOMOCOMHBIH HA0OP KJIETOK, TOMOJIOTHYHbBIC U
(paxkTopsI HEroOMOJIOTMYHBIE XpOMOCOMBI, TaINTIONIHBIN U qUIIonIHbIH Habop. Hykneunossie kucnots: JJHK, PHK
HACJICACTBEHHOCT [HaXOXJECHHUE B KIIETKE, UX CTPOCHHE U PyHKIMU. MaTpruHble IPOIIECCHl B KJIETKE: peruIuKalus, OMOCHHTE3
14 Oenka, pernapanys. [ eHeTHUeCKU KO U €ro CBOICTBa
Tema 1.4. OcHOBHOE coiepxaHue 2 OK -2
O0men BemiecTs M TeopeTuueckoe o0yueHue: 2
NpeBpalieHue [TonsTHE METa0OTU3M. ACCUMIIIALINS U TUCCUMUJIISIIIHS — BE CTOPOHBI MeTabonu3Ma. Turmbsl oomMeHa

OHEPIruM B KII€TKE

BEIIECTB: aBTOTPOGHBIN U reTepoTpodHblil, a3po0HBIN 1 aHa’poOHbIN. [InacTuyeckuii oOMeH. POTOCHHTE3.
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IXEeMOCHHTE3

Tema 1.5. OcHOBHOE co/iepKaHue 2 OK -2
KusHennplii tMKITeopeTnyeckoe o0yyeHue: 2 OK-4
KJaeTKH. MuT03.  KiieTouHbIH UKL, €ro Ieproabl. MHUTO3, €r0 CTa iy ¥ MPOMCXO/ISAIINE MPOIECCHL. BHOIOrnyecKoe 3HaYeHHE
Meiio3 MuTO3a. Melo3 u ero craguu. IloBenenue xpomocom B menose. Kpoccunrosep. bronorudeckuii CMbICI

Meiio3a
Pa3nen 2. CTpoenne u GQyHKIIHM OPraHU3Ma 20
Tema 2.1. OcHOBHOE coJiepKaHue 2 OK-2
CrTpoenne TeopeTnueckoe o0yueHue: 2 OK-4
OprasHuzma MHOTOKJIETOYHBIE OPTaHU3Mbl. B3aMOCBSI3b OPraHoOB U CHCTEMbI OPraHOB B MHOTOKJIETOYHOM OpraHu3Me.

['omeocTa3 opraHu3Ma U ero nojiepKaHue B MPOIEeCCe KU3HEACITEIIHHOCTH
Tema 2.2. OcHOBHOE coJiepKaHue 2 OK -2
DopMmbI Teoperuyeckoe ofyueHue: 2
Pa3MHOKeHUsI DopMbI pa3MHOKEHUST OpraHu3MoB. becrooe 1 mosoBoe pa3MHOKeHHE. Bupl 6ecmonoro pa3MHOKEHUS.
OPraHu3MoB [TonoBoe pazmHoxkeHue. ['amerorenes y xkuBoTHbIX. CriepmaToreHnes u ooreHe3. CTpoeHHE MOJIOBBIX KIETOK.

Onn010TBOpEHNE
Tema 2.3. OcHOBHOE coJiepKaHue 2 OK -2
OHTOreHe3 Teopernyeckoe o0yueHue: 2 OK-4
pacTeHuii, NHnuBuayansHOE pa3BUTHE OPraHU3MOB. DMOpHoreHes u ero craauu. [loctamOpruonanpHbiii nepuoa. Ctaaun
PKUBOTHBIX H MOCTAMOPHUOHAIBHOIO Pa3BUTHS Y ’KUBOTHBIX U uesioBeka. [Ipsamoe u Henpsimoe pa3Butue. buonorndeckoe
4JeI0BeKa cTapeHue U cMepTb. OHTOrE€HE3 pacTEeHUI
Tema 2.4. OcCHOBHOE co/iepKaHue 6 OK -2
3akoHomepHOcTH [Teopernueckoe ooyueHmne: 4 OK-4
HaC/1e10BaHUsA OCHOBHbBIE IOHATHS FEHETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHus ramet. 3akoHsl I'. Mennenst (MOHOruOpuaHOE

1 noauruOpuIHOe cKpeuuBanue). BzanumoseiictBie reHoB

IlpakTHYecKue 3aHATHS: 2

PerieHne reHeTHUECKUX 3314
Tema 2.5. OcHOBHOE co/Iep:KaHue 4 OK-1
CuenjieHHOe Teopernyeckoe o0yueHue: 2 OK -2
HacJIeI0BaHUE 3axoHbl T. MopraHa. CuerieHHOE HaclieJOBaHHE I'€HOB, HapylIe€HHUE CLCIICHU]. Hacnenosanue IPU3HAKOB,
NMPU3HAKOB CLEIJICHHBIX C MTOJIOM
Tema 2.6. OcHOBHOE coiepxaHue 4 OK-1
3axonomepHocTn [Teopermyeckoe o0yueHue: 2 OK -2
U3MEHYMBOCTH M3MeHYnBOCTh TPU3HAKOB. BUAbl NI3MEHYMBOCTH: HACIIE/ICTBEHHAS M HEHACJIEICTBEHHAs. 3aKOH OK -4

COMOJIOTHYCCKUX psAOOB B HacJeACTBEHHOM N3MEHYHMBOCTH (HI/I BaBI/IJ'IOB). MyTaLII/IOHHaSI TCOpU
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M3MEHUYMBOCTU. BHibl MyTalii 1 TPUYMHBI X BOZHUKHOBEHU. KapuoTun yenoeka. HacnencrsenHbie
3a0oJieBaHuUs YellOBeKa. [ eHHbIC U XpOMOCOMHBIE 00JIe3HH YeioBeKa. boae3Hu ¢ HacIeICTBEHHOM
MPEeAPACIIONOKEHHOCTHI0. 3HAYEHNE MEIUIIMHCKON T€HETUKU B MPEJOTBPAILICHUN U JICYCHUU T€HETUYECKUX
3a00JIeBaHUI YEJIOBEKA

IlpakTHyeckue 3aHATHS: 2

M3ydenne MoanUKamOHHON H3MEeHUYMBOCTH. [locTpoeHNEe BapHAIIMOHHOTO Psifia U BAPUAIIMOHHON KPUBOIA.
Pa3znen 3. Teopus 3BoJIonnu 6
Tema 3.1. OcHOBHOE co/iepKaHue 2 OK-2
Hcropus TeopeTnueckoe odyueHue: 2 OK-4
ABOJIIONMOHHOIO [[IepBbie 3BomtormonHble KoHuenuuu (JK.b. Jlamapk, XK.JI. brogdon). OBomonnonnas reopus Y. [lapBuHa.
y4E€HUsI. CuHTeTHYECKas TCOPHSI S3BOJIOLAN U €€ OCHOBHBIC ITOJIOKCHHUS.
MI/IKp03BOHIOIII/lH MI/IKpoaBOJHOHHﬂ. Honynﬂum{ KaK dJICMCHTapHas CAUHUIA BOJIFOIINH. I'eneTnyeckye OCHOBEI SBOJIIOINU.

DnemMeHTapHble (PaKTOPHI IBONMIOLMU. EcTecTBeHHBIN 0TOOP — HaNpaBIAIONINI (PaKTOP 3BOITIOLUH.

Buioo0pa3oBaHue Kak pe3yiabTaT MUKPO3BOJIOLUT
Tema 3.2. OcHOBHOE co/iepKaHue 2 OK-2
Maxkpossoaonus. [Teopernueckoe o0yueHne: 2 OK-4
Bo3nukHoBenune u Makpossoronus. @opMel 1 0cHOBHBIE Hanpasiienus MakposBoioun (A.H. Cesepros). ITyTu qocTrxkeHus
Pa3BUTHE )KU3HH |Ouosiorudeckoro mporpecca. CoxpaneHue 6MopasHooOpasus Ha 3emiie.
Ha 3emJre ['MnoTe3bl 1 TEOPUU BO3ZHUKHOBEHUS KU3HU Ha 3emuie. [losBiIeHHE EPBBIX KIETOK M UX BOJIFOLUS.

[IpokapuoTsl 1 3yKapuoThl. [Iponcxox1eHne MHOrOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX

LapCTB FYKAPHOT
Tema 3.3. OcCHOBHOE coJiepKaHHe 2 OK -2
IIpoucxoxaenne (Teopernyeckoe o0yueHHe: 2 OK-4
YeJI0BeKa — AHTPONOJIOTHS — HayKa O yenoBeke. CUCTEMAaTHYECKOE MOJI0KEHUE YestoBeKa. CXOACTBO M OTIMYMS YETIOBEKA
AHTPOIIOT€HE3 C >KUBOTHBIMH. OCHOBHBIE CTaINU AHTPOIIOI'CHE3A. OBOIIOLUS COBPEMECHHOI'O YEIOBCKa.

UenoBedeckue pachl U MX €AUHCTBO. Bpemst u myTu pacceneHus yenoBeka 1o rianere. [IpucnocobieHHocTh

YEJIOBEKA K Pa3HbIM YCIOBHSIM CPEJIbl
Pazgen 4. Ixosrorus 18
Tema 4.1. OcCHOBHOE cO/Iep:KaHue 4 OK-1
Jxosiornyeckue (Teopernueckoe o0ydeHme: 4 OK -2
(hakTopel M cpeabl Cpepl 0OOUTaHKS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IyIIIHAS, TIOUYBEHHAs, BHYTPUOpPraHn3MeHHasi. Ou3nko- OK -7
YKHU3HHU XUMHYECKHE OCOOCHHOCTHU CpeJl OOMTaHUs OpraHu3MoB. [Ipucrnoco6ienrs opraHiu3MoB K KU3HH B Pa3HBIX

cpenax. [Tonstue sxonoruueckoro dakropa. Knaccuduxanus skonorudeckux pakropos. [Ipasuio

muHuMyMa 0. JInbuxa. 3akon TonepantHoctu B. llendopaa
Tema 4.2. OcHOBHOE coJiepKaHue 4 OK-1
IHonyasinus, Teopernueckoe odyueHne: 2 OK -2
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c00011ecTBA, DKOJIOTHUECKasi XapaKTepUCTHUKA BU/IA U TOMYJISUU. DKOJIOrM4ecKasi HuIla Bujaa. JKOJIOTUYECKHUE OK-7
HKOCHCTEMBI XapakTepUCTUKH momysinuu. CoolIiecTBa 1 3KoCUCTeMbl. brorienos u ero cTpykrypa. CBs3u Mex1y

opranuzMamu B OuoreHo3ze. CTpyKTYpHBIE KOMITOHEHTBI SKOCUCTEMBI: MIPOAYLIEHThI, KOHCYMEHTHI,

enyneHTsl. KpyroBopoT BeIecTB ¥ MOTOK PHEPTUH B 9KocHucTeMe. Tpodudeckue ypoBHU

IIpakTHyecKHe 3aHATHS: 2

Tpoduueckue nenu u cetn. OCHOBHBIE TIOKA3aTENM YKOCUCTEMBI. briomacca 1 mpoayKuus. DKOJIOTHIECKIE

MUPaMUIbI YUcell, OMOMAacChl ¥ SHepruu. [IpaBuito mupaMusl SHEPTrUm.

Perrenne mpakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a/IaHUH 110 MEPEHOCY BEIIECTBA U YHEPTUH B

PKOCHCTEMAX C COCTAaBJIEHHE TPO(DUUYECKUX LIeTIel U MUpaMKl OMOMAacChl U SHEPTUH
Tema 4.3. OcHOBHOE coJiepKaHue 2 OK-1
buocdepa - Teopernueckoe o0yueHue: 2 OK -2
rio0ajabHast brochepa — xuBas o6oouka 3emin. PasButue nipescTasienuit o ouocdepe B Tpyaax B.1. Bepuajckoro. OK -7
pKoJoruyeckasi  |(Obnactu 6uocdeps! U ee KOMIOHEHTHL. JKuBoe BellecTBO Onocdepsl 1 ero GyHKIUU.
cucTemMa 3aKOHOMEPHOCTH cyliecTBoBaHUs Ornocheprl. OcobeHHOCTH Orochepsl Kak ri100abHON 3KOCHCTEMBI.

Jlunamuueckoe paBHoBecue B 6uocdepe. KpyroBopotsl BemiecTB 1 6MOreoXxuMuieckre HUKIbl. [ 1o6anbpHbIe

PKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. OcCHOBHOE coJiepKaHue 4 OK-1
Bausinue Teopernyeckoe o0yueHue: 2 OK-2
AHTPONOTEeHHBIX |AHTPOTOrEeHHBIE BO3JCHCTBUS Ha Onocdepy. 3arps3HeHus KaK BUJT aHTPOIIOT€HHOTO BO3JCHCTBHUA. OK -4
(hakTopoB Ha AHTpOTIOTeHHBIE BO3/IeHCTBHs Ha atMocdepy. Bo3aeiicTBus Ha ruapochepy. BozaetictBust Ha mutocdepy. OK -7
ouochepy AHTPOIIOreHHBIE BO3IEHCTBHS Ha OMOTHYECKHE COOOIECTBA. YTIIyOIICHHO H3yYarOTCsl OTXO/bI, CBI3aHHBIE C IK 1.1

ornpeaeneHHoN nmpodeccreit/cnenuaibHOCThIO

IlpakTHYecKHe 3aHATHS: 2

[TpakTiueckoe 3ausaTue «OTX0/1bI MpoU3BOACTBa». Ha ocHOBe penepanbHOro kiiaccupukalmoOHHOTO KaTajaora

OTXOJIOB OINPEAETATH KIacc OMAaCHOCTH OTXOOB; arperaTHOE COCTOSIHUE U (pu3ndeckyro (hopMy OTXO/I0B,

00pa3yromuxcs Ha paboyeM MecTe / Ha 3Tanax Mpou3BOJICTBA.
Tema 4.5. OcCHOBHOE cO/Iep:KaHue 4 OK-2
Baunsinue TeopeTnueckoe o0yueHue: 2 OK -4
COLMAJILHO- 310pOBBE U ero cocTaBisitomue. OakTopbl, MOJOKUTEIBHO U OTPULIATEIBHO BIUSIONINE Ha OPraHU3M 2 OK -7
DKOJIOTHYECKUX  yesoBeka. [I[po0ieMa TeXHOI€HHBIX BO3/AEHCTBUM Ha 3710pOBbE UeJIOBEKA (JIEKTPOMArHUTHBIE 1OJIs, ObITOBas IK 1.1
(paxkTOopoB Ha XUMUSI, U30BITOYHBIC IITYMBI, paidalus U T.I.). AJanTanus opraHu3Ma 4ejoBeka K (pakTopaM OKpYy Karomiei
310pOBbe cpeabl. [IpuHIMIEl hopMUpPOBaHUS 310pOBbecOeperatoniero nopeaeHus. Ou3nueckasl akTUBHOCTb U
YE€J0BECKa 3J0POBbE. buoxumMmnueckue acreKThl pauMoOHaJILHOIO NUTAHUS

JlabopaTopHble 3aHATHSA: 2

B kaudecTtBe TPUTTCPOB CHUIKAOMIUX pa6OTOCHOCO6HOCTL HCIIOJIb30BATh YCJIOBHA OCYIICCTBIICHUA

npodeccHOHATBLHOMN AEATENIbHOCTH: 1IIyM, TeMIleparypa, pusnueckasi Harpy3ka u T.J.
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Pa3znen S. buoJiorus B :KU3HH 8 OK-1
Tema 5.1. OcHOBHOe coep:kaHue 4 OK -2
buorexnosiorun B TeopeTrnyeckoe cofep:KkaHue: 2 OK-4
PKM3HHM KaXKIA0ro |broTEeXHOJIOTHS KaK HayKa U IpOu3BOACTBO. OCHOBHBIE HANPABJIEHUSI COBPEMEHHON OMOTEXHOIOTHH. 2 K 1.1

Metonbl OnoTexHOIOTHH. OOBEKTH OMOTEXHOJIOTHH. JTHKA OMOTEXHOJIOTUIECKUX U TEHETUIECKUX

HKCTIEpUMEHTOB. [IpaBuiia morcka u aHamu3a OMOIKOIOTHIECKON HH(DOPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB

(Hay4Hasi 1 yueOHO-Hay4yHas JINTepaTypa, CpeJIcTBa MacCOBOM MHpopMaIu, cetb MHTepHET U pyrue)

IpakTHyeckune 3aHATHSA: 2

Kelicbl Ha aHanM3 HHGOPMALIMHU O HAYUHBIX JOCTHKEHHUSAX B 00JIACTU T€HETUYECKUX TEXHOJIOTHH, KIETOYHON

WHXXEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHI. 3anuTa Keica: MpeCcTaBIeHUue PE3yIbTaTOB PEIICHUs KeMCOB

(BBICTYIIEHHUE C MpE3EeHTaILue)

3amura Kelica: [lpencraBieHue pe3ybTaToB pelieHusl KeMcoB (BBICTYIIJICHUE C TPE3EHTaINel ) 2
IIpomexyTounas 2
aTTecTanus 1o JuddepeHurpoBaHHbIN 3a4eT
IUCHHUILINHE
Bcero: 72

11
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3. YCJIOBUSA PEAJIM3ALIUU YUYEBHOU JUCIIUILJIAHBI

3.1. TpeOoBaHusi K MMHUMAJBLHOMY MaTepPHAJIbHO-TEXHHYECKOMY OOecnedyeHUuIo
Peanuzauus yuyeOnoit nucuumiuael OYII.13 buosnorus ocymiectsiserca B yueOHOM
KaOWHETE XUMUHU, OMOJIOTHH, Teorpaduu.

O6opynoBaHue yuyeOHOTO KaOMHETA:

KOJM4YECTBO yueOHbIX MecT - 30;

pabouee MeCTO MpenoiaBaTes;

MHOTO()YHKIIMOHAJLHBIN KOMIUIEKC TIPETIO1aBaTeIs;

HaTJISATHbIC TTOCOOMS (KOMIUICKTHI yUeOHBIX TAOJIHII, IIJIaKaTOB, IOPTPETOB
BBITAFOIIMXCS YICHBIX, TMHAMHYECKHE TTOCOOUS, MILTIOCTPUPYIOIINE
OMOJIOTUYECKUE MTPOIIECCHI, MOJICITH, MYJISDKU M MUKPOIIpEIapaThl
OMOJIOrMYECKUX OOBEKTOB U JIp.);

MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIC CPECTBA;

HKpPaHHO-3BYKOBBIC TIOCOOUS;

KOMIUICKT TEXHHUECKOW JTJOKYMEHTAIIUHU, B TOM YHCJIE TTaCIIopTa Ha CPEJICTBA
oOyueHus;

WHCTPYKIIMH 110 UX MCIIOIH30BaHUIO M TEXHHUKE 0€30MaCHOCTH; OMOIMOTSYHBIN
donz.

3.2. HudgopmannonHoe odecneuyenune ooyuenus. [lepeueHb pekoMeHayeMbIX

yueOHbIX u31aHuii, UHTEepHeT-pecypCcoB, 1ONOJHUTEIbHON JUTEPATYPhI

OCHOBHBIE UCTOYHHUKHU:

1.

2.

benses [I.K. u ap. O6mas 6uonorust: Yue6. nis 10-11ki1.06meo0pas. yapexaeHui
— 5-¢ m31. — M.: IlpocBemenue, 2021,

3axapoB B.b. O6mas 6uonorus: Yueb. mis 10 k. obmeobpas. yupexaeHuii/B.b.
3axapos. C.I'. MamonToB, H.U. Conun — 2-e uzn.. crepeotun. — M.: [Ipoda, 2021.

I[OHOJIHI/ITGHLHI)IG HNCTOYHHKU:

1.

2.

Kamenckuii A.A., KpukcynoB E.A., Tlaceunuk B.B. O6mmas 6uonorus. 10—11 k.
-M., 2021.

Koncrantnnos B.M., Ps3anoBa A.Il. O6mas ouonorus. Yue6. mocooue mis CIIO.
-M., 2021.

MamonToB C.I'., 3axapoB B.b. O6mas 6uonorus: Yued. — 8-¢ u3f., CTepeoTHI. —
M.: Briciras mkoia, 2021.

ITonomapeBa M.H., Kopuumosa O.A., Jlomunmuaa E.H. OO6mas Owmomorus. 10
k1. YueOnuk. — M., 2020.

ITonomapeBa M.H., Kopuumosa O.A., Jlomumuaa E.H. O6mas Owomorms. 11
k1. YueOnuk. — M., 2020.

Yeorpmes H.B. buonorus. Yueonuk mns Ccysos. — M., 2020.
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HNHuTtepHeT-pecypehl

1. Bcs 6uonorusi. CoBpeMeHHas OMoJIorus, CTaTbl, HOBOCTH, OMOJIMOTEKA
/http:www.sbio.info.

2. EnuHoe OKHO JocTyna K 00pa3oBaTeIbHBIM pecypcaMm MHTepHeTa Mo OMoIoruu
/http:www.window.edu.ru.

3. TecT A aOUTYpPUEHTOB IO BCEMY LIKOJIBHOMY Kypcy OMOIOrUu
/http:www.5ballov.ru/test.

4. TenekOMMYHUKAIIMOHHBIC BUKTOPHHBI IO OHMOJOTHU-IKOJIOTHH Ha CepBepe
Boponexckoro yausepcutera /http:www.vspu.ac.ru/deold/bio/bio.htm.

5. buonorus B OTkpeITOM KoOJuiemke. CalT COMEPIKUT AJICKTPOHHBIN YUCOHHK IT0
o6uosioruu, On-line tectsl /http:www.biology.ru.

6. DJEKTPOHHBIM y4eOHUK, O0JIbIIOM CITUCOK MHTEPHET-PECYPCOB
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOM
JANCOUIIJINHBI

KoHTpoJib U o1leHKa pe3yabTaToOB OCBOCHUS 0011e00pa30BaTEIbHON TUCITUTUTMHBI
pPacKpbIBAIOTCA  4Yepe3 JUCHMIUIMHApPHBIE PE3yJbTaThl, HaMpaBJICHHbIE Ha
dbopmupoBaHue 006MMX U MPohecCUOHATBHBIX KOMIIETSHIINH MO pa3jenaM U TeMam
coJiep KaHus yueOHOro MaTepuarna.

KouTposib U omeHka pe3ylbTaTOB OCBOCHHS ydeOHOU aucturmauabel OVYII.13
buonoruss  ocymiectBisieTcs — mOpenojaBaTeNleM B Ipoliecce  MPOBEACHUS
MPAKTUYECKUX 3aHATHH , TECTUPOBAHUS, & TAKXKE BBHITIOJHEHUS OOYyYarOIIUMUCS
WHJMBUAYaJbHBIX 3aJIaHUH, TPOEKTOB, UCCIICIOBAHUMN.

Oo0mas Paznen/Tema Tun oeHOYHBIX MepoNpUATHI
KOMIeTeHIUsl

Pa3zgen 1. Kiierka —
CTPYKTYPHO-(p)YHKIIHOHAILHAS
eIUHHNILA KUBOTO

OK 02 buomorus xak Hayka. OOrmas 3arnosHeHne TaOIHIIBI C OTIMCAHUEM
XapaKTEPUCTHKA KUZHU METOJ0B MUKPOCKOTIMPOBAHMSI C X
ITOCTOMHCTBAMH M HEJOCTATKAMH.
3anomHeHue Ta0uIbl « BKitam ydeHbIX B
pa3BUTHE OUOTOTUY

3arnoHeHne CPAaBHUTEIHLHOMN TaOIUIIBI
CXOJCTBA U pa3INyuuil )KUBOTO U

HEKUBOTO
OK 01 CtpykTypHO-QyHKIIMOHaNbHass  |OrieHuBaeMas AUCKYCCHS IO BOIpOcam
OK 02 OpraHu3aIus KJIEeTOK JIEKINHU

OK 04 Pa3paboTka cpaBHUTETLHON KapThI 1O

KJIaCCU(PUKAIIUH KIETOK U UX CTPOEHUIO
Ha TPO- U SYKapUOTHUECKUX U 110
apcTBaM B MUHHU Ipymmax
BrimontHeHHE U 3amuTa J1abopaTopHOM
paboTHI:

«3yuenue CTpoeHHs KIETKI»
[TpaxkTuueckoe 3austue. [Ipeacrasienue
TBOPUYECKUX paboT ¢ Mpe3eHTauuein
Tect no Bompocam JEKIIUU

OK 01 CrpykrypHO-QyHKIMOHAIbHbIE |DpPOHTAIBHBIN OIIPOC

OK 02 (hakTOpbI HACTIEACTBEHHOCTH PazpaboTka rioccapus
Pemmenne reneTnueckux 3agad
TecT 1o Bompocam JEKIUU

OK 02 OOMeH BelllecTB U npeBpaiienue (PpoHTAIbHBIN 0Ipoc
DHEPIUHU B KJIETKE 3aroHeHNEe CPaBHUTENbHON TaOIHIIBI
XapaKTepUCTUK TUIIOB OOMEHa BEILIeCTB
OK 02 DKW3HEHHBIN IUKIT KJIETKH. O6cysxeHre 0 BOMpocaM JIEKIIUU
OK 04 Mpwuto3. Melio3 Pa3paboTka JeHThl BpEMEHHU )KU3HEHHOTO
KA

Pasnea 2. Crpoenne u GyHKIUH
OpraHu3ma

OK 02 CtpoeHune opranusma OnenuBaeMasi JUCKycCUs
OK 04 Pa3zpaboTka CpaBHUTEIBHOM KapTh
TKaHeH, OpraHoB U CUCTEM OpPraHOB




OpraHu3MoB (pacTCeHUs, )KUBOTHBIC,
YEJIOBEK) C KPAaTKON XapaKTEpPUCTUKON
WX QyHKIHIA

OK 02

DOpMBI PA3MHOKEHUS
OpraHU3MOB

DPOHTAIBHBIN OIIPOC

3arosHeHne TabIHIIbI ¢ KPaTKOM
XapaKTEPUCTUKON U IpUMepamMu popm
[PAa3MHOKCHHA OPraHu3MOB

OK 02
OK 04

OHTOTeHe3 pacTeHH, )KUBOTHBIX
¥ YeIIOBEeKa

Pa3paboTtka neHTBHI BpEMEHH C
XapaKTEPUCTUKOMN ITArlOB OHTOT€HE3a
OTZIECJIHOM I'PYIIION )KMBOTHBIX U
YeJIOBEeKa M0 MUKPOTpyIIam
Tect/onpoc

CocraBiieHre KU3HEHHBIX ITUKIIOB
pacTteHuii o otnenam (MOXOBUIHEIE,
XBOIIEBU/IHBIC, TTATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACTIEAOBAHUS

Pa3paboTka rioccapus
DpOHTABHBIN ONPOC

Tect mo Bompocam JIEKIUH
Pemienue 3aga4 Ha onpeieeHue
BEPOATHOCTU BOSHUKHOBCHH A

CKpEITUBAaHHUH, COCTABIICHNE
FEHOTHITUYECKUX CXEM CKPEIMBaHUS
Tect mo Bompocam JIEKIIUU

HACJIEICTBEHHBIX TPU3HAKOB IMPH MOHO-,
M-, TIOJTUTHOPUTHOM M aHATU3UPYIOIIEM

OK 01
OK 02

CremieHHoe HacjIeI0BaHue
TIPU3HAKOB

Tect

Pa3paboTka rioccapus

Perenvie 3a1a4 Ha onpezeneHue
BEPOSATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB MIPU
CLICTUICHHOM HAacJIeI0BaHUH,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpEILMBAHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HU3MCHYNBOCTHU

Tecr.

Pemenue 3aga4d Ha onpeieieHUE TUIIA
MyTalluU MIPH fepenade
HACJICJICTBEHHBIX NMPU3HAKOB,
COCTaBJIEHHE T'€HOTUIIMYECKUX CXEM
CKpEITUBaHMS

TecT 1o Bompocam JICKITUH

Pa3nen 3. Teopusi 3BoIIOIMH

KonTtponbHas padota “TeopeTndeckue
ACTICKTHI BOJIIOIMH KW3HHU Ha 3emie”

OK 02
OK 04

I/ICTOpI/IH 9BOJOIMOHHOI'O
YUCHU:. MI/IKpOBBOHIOI_II/IH

OpOHTAIBHBIN ONPOC

Pa3paboTka rioccapus TEpMHUHOB
Pa3pa0oTka J1eHThl BpEMEHHU Pa3BUTHUS
HBOJIFOLIUOHHOTO YYEHUs

TecT 110 Bommpocam JIeKIuu

OK 02
OK 04

MakposBosronus.
Bo3nukHOBEeHME U pa3BUTHE
JKM3HU Ha 3emiie

OI_ICHI/IBaeMaSI AUCKYCCHA:
HCIIOJIb30BAHUC apTryMCHTOB,
OHOJIOTHYECKOM TCPMHUHOJIOTUHA U
CHUMBOJIMKH JJId J0Ka3aTCJIbCTBaA
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POJICTBA OPTaHNU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIIII

Pa3paboTka neHTBl BpeMeHU
BO3HHUKHOBCHUA U PA3BUTHUA )KU3HU HA
3emiie

OK 02 [TpoucxoxaeHne YeroBeKa — OpoHTAIBHBIN OIIPOC

OK 04 AHTPOIIOTEHE3 Pa3paboTka neHTHl BpeMeHU
MPOMCXOXKACHUS YEITOBEKa

IPaznea 4. JxoJiorus

OK 01 Okonorndyeckue GaKTopsl U TecT no ’3K0I0rMNYecKuM pakTopam 1

OK 02 Cpebl XKU3HU cpeliaM >KM3HU OPraHHU3MOB

OK 07

OK 01 [Momynsiust, cooO1iecTra, CocraBjieHHE CXeM KPYroBOpOTa

OK 02 DKOCHUCTEMBI BEILIECTB, UCIIOJIB3Yys] MAaTEPHAJIbI JICKIUH

OK 07 Pemenne npakTHKO-OpHEHTHPOBAHHBIX
pacueTHBIX 3a/laHui 10 IEPEHOCY
BEII[ECTBA M DHEPTUH B IKOCHCTEMAX C
COCTaBJIEHHE TPOPHUECKHUX IIeTIeH U
nupaMu]; OMoMacchl ¥ YHEPTUU

OK 01 buocdepa - rmodansHas OneHnBaemMas TMCKyCCHUS

OK 02 HKOJIOTHYECKAs CHCTEMA Tecr

OK 07

OK 01 BinstHue aHTpOIOreHHbIX Tect

OK 02 (hakTopoB Ha Ouochepy [IpakTruueckas padora “OTxoap!

OK 04 MPOMU3BOJCTBA”

OK 07

OK 02 Biusaue conmansHoO- OueHnBaemMas TMCKyCCHUS

OK 04 9KOJIOTHYECKUX (HhaKTOPOB Ha BrinonnHeHue mabopatopHoit paboTHl Ha

OK 07 3I0POBBE YEIIOBEKA BBIOOD:
"YMcTBeHHas1 paboTOCTIOCOOHOCTH ",
"Brnussane abuotnyeckux (HakTopoB Ha
yelioBeKa (HU3KHE U BBICOKHE
TeMIiepaTypsl)"

Paznea S. buosiorusi B :kuM3HM  |3aniuTa Keica: npeIcTaBiIeHUe

pe3yJIbTaTOB PEIICHUs KeCOB
(BBICTYILICHHE C TIPE3EHTAIIUCH)

OK 01 buorexHonoruu B )Ku3HU Brimonnenue keiica Ha aHanu3

OK 02 KaXKJ0r 0 nH(pOPMaIIMU O HAYYHBIX JOCTHKCHUSIX

OK 04 B 00J1aCTH I'€HETHYECKUX TEXHOJIOTHH,
KJICTOYHOW WHXEHEPUH, TTUIIEBBIX
OMOTEXHONOTHH (IO TpyIIam),
MPEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEWCOB

OK 01 [IpomebrnienHas 6uoTexHonorus |BrlmonHeHne kelica Ha aHaTu3

OK 02 UHpOpPMaLIUU O PA3BUTUU

OK 04 POMBIIIJIEHHON OMOTEXHOJIOTHH (110
rpymnmnam), mpeicTaBiIeHue Pe3yIbTaToB
pELIEHHS KENCOB

OK 01 ConmanbHO-3THYECKHE acTIeKThl  |BbImonHeHue Kelica Ha aHaIu3

OK 02 OUOTEXHOJIOT Ui UHPOpPMALIUU 00 STHUECKUX aCIEeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110

rpymnnam), NpeacTaBiIeHue pe3yIbTaToB
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pELIEHHS KEMCOB

OK 01
OK 02
OK 04

buorexHonorun u TeXHUYECKUE
CUCTCMBI

BeinosineHue kerca Ha aHanu3
UH(POPMALIUU O PA3BUTHUS
OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUUYECKUX CHCTEM (110 Ipynmam),
NPECTABICHNUE PE3YIbTATOB PEIICHHS
KEHCOB
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