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PabGouass mporpamma  00meoOpa3oBaTeNbHOM — AUCUUIUIMHBL  «buonozusy
paszpabotana Ha ocHOBe DenepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BATEIHLHOTO
CTaHJapTa CpeaHero ooOmero obpa3oBaHus, NMpUMEpHOW pabodell MporpaMMbl
o01eo0pa3oBaTeIbHON  TUCHUIUIMHBL  «buonorus» nmns  mpodeccnoHaTbHBIX
oOpa3oBaTenbHBIX OpraHu3anuii (6a30BbIA ypOBEHB), aBTOPHI - JlopodeeBa M.IO.,
K.TeX.H., oneHT, besyeBckas B.A., x.nen.H, nouenr, [llamynosa M.I'., k.nex.H,
noneHt, Makcumenko FO.IL., ITpoBopoBa O.B. (mpotokon Ne 13 ot 29 ceHtsi0ps
2022 1., ®I'BOY AIIO «HPIIO»)

JUIS  CHEIUAIbHOCTH CpeaHero mpodeccuonanpsHoro obpasoanus 44.02.03
«lledazocuka 0OnoaHUMEILHO20 0OPA30BAHUAY.

OpI‘aHI/IBaHHH - COCTaBHUTCIIb.

I['bIIOY HAO «Happsaa-Mapckuii conuanbHO-TYMAHUTAPHBIM KOJUIEIK WMEHU
N.I1. Beryuerickoro»

[IpenonaBateb-COCTaBUTEND:

[IporononioBa E.B., mpenogaBaTenb €CcTeCTBEHHO-HAYYHBIX auciuIuiiH ['BIIOY
HAO «Happsa-Mapckuil coumanbHO-TYMAaHUTAPHBIA KoOJuiemk wumeHn M.IL
Brryuerickoro»

Paccmotpena Ha 3acemanuu T1(1)K:
npotokos No_1 ot « 1 » _centsa6ps 2023 r.

[Mpencenarens II(I)K / TIporonomnora E.B./
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1. O0mas xapakrepucTuka padodeil mporpaMmMbl 001e00pa3oBaTeJbHOM
AUCcHMILINHBL «Brosorus»

1.1. MecTO DMCHUILVIMHBI B CTPYKTYpe OCHOBHOW mNpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOrpaMMBbI

ObmeoOpa3oBaTenbHas auciuiuinHa «buonorus» sBisercsa o0s3aTenbHON
4acThio 0011e00pa3oBaTeIbHOTO LMKIAa oOpasoBarensHOM mporpammel CIIO B
cootBerctBH ¢ @DI'OC mo cnemumanpHocTH  44.02.03  «Ilemarormka
JIOTIOJTHUTEIHFHOTO 00pa30BaHU.

1.2. llesn u mu1aHupyeMble Ppe3yJIbTaThl 0CBOEHUS] TUCIUIIJIMHBI:

1.2.1. Heab oO0meoOpazoBaTeibHOM IMCUMILVIMHBI. (OPMUpOBAHUE Y
CTYJEHTOB MIPEACTABICHUS O CTPYKTYPHO-(PYHKIUOHATBHOW OpPraHU3aluu KUBBIX
CUCTEM Pa3HOr0 paHra Kak OCHOBBI MPUHATHS PEUIEHUI B OTHOIIEHUH OOBEKTOB
YKUBOHW TIPUPOBI U B IPOU3BOJACTBEHHBIX CUTYyAITHIX.

3agaun:

1) chopmupoBaTh TOHUMAHKE CTPOCHHUSA, MHOTOOOpa3us M OCOOCHHOCTEH
JKUBBIX CHCTEM PA3HOTIO YPOBHSI OPTraHU3allMM, 3aKOHOMEPHOCTEW MNpPOTEKaHUS
OMOJIOTMYECKUX MPOIIECCOB U SABJICHUHN B OKPYKaloIlel cpejie, [IEIOCTHOM HayYHOU
KApTUHBI MUPA, B3aUMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI ONPEACISTh KUBbIE OOBEKTHI B MPHUPOJIEC; MPOBOJIUTH
HAOJIOICHUS 32 SKOCUCTEMAaMH JIJIs BBISIBJICHUS! €CTECTBEHHBIX U aHTPONOTE€HHBIX
W3MEHEHHUH, UHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHU,

3) chopmupoBaTh HaBBIKM TPOBEACHUS MPOCTEUIINX OUOTOTHYECKUX
HKCMEPUMEHTAIbHBIX HCCIECJOBAHUNA C COOJIIOIEHHEM TMpaBWil 0€30MacHOro
oOpartieHus ¢ 00beKTaMu U 000PYIOBAHUEM;

4) pa3BUTh YMEHHsS HCHOJB30BaTh MHPOPMALUIO OHOIOTHYECKOTO
XapakTepa U3 pa3IMuHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHUS NPOTHO3UPOBATH TMOCJIEACTBUS  CBOEH
JIESITEJIbBHOCTH MO OTHOLIEHHIO K OKPYXKaloUeil cpese, COOCTBEHHOMY 3/10pOBbIO;
00OCHOBBIBATh M COOTIOAATH MEPHI TPODUIAKTHKY 3a00JICBaHUM.

6) chopMupoBaTh MOHUMAHWE 3HAYUMOCTH JOCTHIKEHUN OWOJIOTHYECKOM
HAyKH ¥ TEXHOJOTUH B TPAKTUYECKON [EATETLHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUH.

1.2.2. Ilnanumpyemble pe3yJabTaTbl OCBOCHHHA  001Ie00pa3oBaTeIbHOM
aucHUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHHE MUCIHUIUIMHA UMEET Tpu popMupoBanuu u pazButuu OK
u [1K.



Kox ¥ HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIIUIi

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIIHHBI

O01mue

JAucuunimHapHblie (IpeaMeTHbIE)

OK 01. Beibupats
CIOCOOBI perIeHUs
3amad
npoeCCHOHATLHON
JeSTeIbHOCTH
MPUMEHHUTEIBHO K
Pa3IMYIHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TpYydy, OCO3HAHHWE IIEHHOCTH
MacTepcTBa, TPYy10Jio0ue;
- TOTOBHOCTh K  AaKTUBHOM  JIEATEIBHOCTH

TEXHOJIOTMYECKOM M COLIMAJIbHOM HAaIlPaBJICHHOCTH,

CIOCOOHOCTh ~ WHHMIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOSITENILHO BBIMOJIHATH TAKYIO I€ATEIBHOCTB;

- MHTEpeC K Pa3sIU4HbIM cdepam MpodhecCHOHATEHON
NeSITETTLHOCTH.

Osiasenne YHHBepCAJIbHbIMHI
NMO3HABATEILHBIMH /IeHCTBHSIMH:
a) 0a30Bble JIOTHYECKHUE 1eliCTBHS:

- CaMOCTOATCIIBHO (i)OpMy.]'II/IpOBaTB " aKTYaJIU3UpOBATH

y4eOHBbIMH

po0ieMy, pacCMaTpUBATh €€ BCECTOPOHHE,

- YCTaHaBJ'[I/IBaTL CYIIICCTBGHHI)H\/JI HpI/I3HaK 1501051
OCHOBAaHUA JJISA CpaBHeHI/IH, KJIaCCI/Iq)I/IKaHI/II/I nu
000011IeHNS;

- OmpeneisaTh IeNU  JeATENbHOCTH,  3a7]aBaTh

IapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
- BBUIBJISATH 3aKOHOMEPHOCTM W NPOTUBOPEYUS B
paccMaTpUBaeMbIX SIBICHUSAX;
- BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OICHHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLEHUBATH PHUCKU
IMOCJICICTBUI NEATCILHOCTH;

— chopMHupOBaHHOCTH 3HAHHWA O MECTE M pPOJH OWOJIOTUU B
CUCTEeME HAy4YyHOrOo 3HaHUs;, (YHKIMOHATHHOW TPAMOTHOCTH
YeNloBeKa JJIsl PEIICHUs )KIU3HEHHBIX MPOOIIeMm;

— c(hOpPMHPOBAHHOCTh  YMEHHUSI  PAaCKpBIBaTh  COJCpIKAHUE
OCHOBOTIOJIATAIONMIUX OHOJOTHYECKUX TEPMHHOB W TIOHSATHM:
KW3Hb, KIIETKA, TKaHb, OpPraH, OPraHWU3M, BHJ, MOMYJISIIHS,
JKOCHUCTEeMa, OMOLIeHO3, Orocdepa; MeTabosm3M (0OMEH BEIIECTB U
MPEBpAIlCHHE dHEPTUH), TOMEOCTa3 (CaMOPETyIIsIus), OMOCHHTE3
0enKa, CTPYKTYpHAsi OPraHU3aIusl JKUBBIX CUCTEM, IMCKPETHOCTD,
CaMOBOCITPOU3BE/ICHHE (penpotyKims),

HACJICACTBCHHOCTb, M3MCHYUBOCTb, SHCPro3aBUCUMOCTb, POCT H

CaMOoperyJsaaus,

pa3BUTHE, YPOBHEBAsA OpraHU3aLUs;

— CchOpPMHPOBAHHOCTh  yYMEHHS  pPAaCKphIBaThb  COJACpIKaHHUC
OCHOBOTIOJIATAIONIUX ~ OMOJOTMYECKUX TEOPUH U THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTAaI[MOHHOM, DBOJIOLMOHHOM,

MIPOUCXOXKICHUS KU3HU U YEIIOBEKa,
— c(hopMHpOBaHHOCTH YMEHHUSI PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Ouosnorudeckre 3akoHbl U 3akoHoMepHocTd (I'. Mennens, T.
Moprana, H.W. BaBunosa, 3. I'ekkens, ®@. Mromnepa, K. bapa),
TPaHUIIBI UX IIPUMEHUMOCTH K KUBBIM CHCTEMAaM;

— nmnpuoOpeTeHHe OIbITa MNPUMEHEHHUS OCHOBHBIX METOOB
HAy4YHOTO TO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTUU: HAOTIOAEHUS U
OITMCAHUS )KUBBIX CHCTEM, ITPOIIECCOB U SIBJICHHIA, OpPTaHU3AIUN 1
OMOJIOTHYECKOTO BBIABHIKEHUS

IIPOBCACHUA OKCIICPUMCHTA,

THUIIOTE3, BbBIABJICHUSA 3aBUCHUMOCTH MCEXKAY HUCCICAYCMBIMU




- pa3BHUBaTh KPEATHMBHOE MBIIUICHUE TPHU PEIICHUU
YKU3HEHHBIX TIPOOIIEM.

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

- BIAJICTh HAaBBIKAMH Y4YeOHO-HCCIIECIOBATEIBCKOW U
MPOCKTHOM JIEATEeIbHOCTH, HABBIKAMHU pPa3pelIcHUsS
npo0Jem;

CBS3M H

- BBIBJIATH NPUUYHMHHO-CICACTBCHHBIC

aKTyaJIN3UpOBaTh 3a7ady, BBIIBUraTh TUIIOTE3y €€
pELICHHs, HAXOAUTh apryMEHThl JI JOKa3aTeabCTBa

CBOMX YTBEP:KJICHHM, 33/1aBaTh I1ApaMETPbl U KPUTEPUH

pelieHus;
- aHAJIM3UPOBATH NIOJYYEHHBIE B XOJI€ PELICHMS 3a/1a4l
pe3yJbTaThl, KPUTUYECKU OLIEHUBATh ux

JOCTOBCPHOCTD, ITPOTrHO3UPOBATbL UBMCHCHHUC B HOBLIX
YCIIOBUAX;

- YMCTh NEPCHOCUTHL 3HAHHA B IIO3HABATCIBHYIO U
MMPAKTUYCCKYHO obiactu KHU3HCOACATCIbHOCTH,

- YMEThb
MPEAMETHBIX 00J1acTel;

WHTEIPUPOBAaTh  3HAHUS W3  Pa3HBIX
- BBIIBUTATh HOBBIE UJEH, IIPEJIAraTb- OpUrHHAIbHBIC
MTOAXOABI U PELICHHUS;

- CIIOCOOHOCTh UX UCIOJIb30BAHNUS B I03HABATEIBHOM U

COIIMATLHOM ITPAKTHKE.

BCJIMYHUHAMMU, 00BSICHEHMS MMOJIYYCHHBIX PE3YyJIbTATOB n

(hopMyIIMpOBaHUS BEIBOJIOB C MCIIOJIE30BAHNEM HAYYHBIX TTOHSITHIA,
TEOPUI U 3aKOHOB;

— CcGhOpPMHPOBAHHOCTb ~ YMEHMs  BBIIENATh  CYLIECTBEHHbIE
NPU3HAKW  BHUPYCOB, KIETOK  IPOKapUOT M  3YKapHOT;
OJIHOKJIETOYHBIX W  MHOTOKJETOYHBIX OPraHU3MOB, BUJOB,

OMOTEOIIEHO30B M 3KOCHCTEM; OCOOCHHOCTH MpOIIECCOB OOMeHa
BEIICCTB M TPEBpAIllCHUS ASHEPTUU B KIETKe, (HOTOCUHTE3a,
TUTACTHYECKOTO M SHEPTEeTHUECKOT0 0OMEHa, XeMOCHHTE3a, MUTO34,
OIUIOJIOTBOPEHHUSI,  Pa3BUTHI |
WH/IMBUIYAJIbHOTO Pa3BUTHUs OpraHu3ma (OHTOreHesa), OOphObI 3a
oTObOpa, BHUIA000pA30BAHUSA,

Meiio3a, Pa3MHOKEHUS,

CYIIECTBOBAaHHUE, €CTECTBEHHOIO
HIPUCIIOCOOTIEHHOCTH OPraHU3MOB K Cpele OOMTaHUs, BIMSHUS
KOMIIOHEHTOB U3MEHEHUH B

O9KOCHCTEM, AHTPOITIOTCHHBIX

9KOCUCTEMAX CBOEH MECTHOCTH, KpYroBOpOTa BEILIECTB M
npeBpalieHne YHepruu B ouocepe;

— chOpMHPOBAHHOCTh YMEHHUS PEIIaTh OWOJOTHYECKHE 3aJauu,
COCTABJISITh TEHOTUITMYECKHE CXEMBbl CKPEIIMBAHUS ISl Pa3HBIX
TUIIOB HACJIEIOBAHUS MIPU3HAKOB Y OPTAHU3MOB, COCTABIISTh CXEMBbI
MEPEeHOCa BEIIECTB M IHEPrUU B SKOCHUCTEMaxX (LIEH MHUTaHUS,

MUIIEBBIC CETH).

OK 02. Ucnonb30BaTh
COBpEMEHHBIC CPEJICTBA
IMOMCKa, aHaIu3a
HHTEPIIPETAIIH
uH(popMaluu u

B 06.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:
- c(hopMUPOBAHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIIECTBEHHOW MpPaKTHKH, OCHOBAaHHOTO Ha

MHPOBO33PEHUS,

— CcpOpMHUpPOBAHHOCTH  YMEHHMH  KPUTHYECKH  OIICHUBATH
nHpopManu0  OUOJIOTUYECKOTO BKJIFOYAIOTYIO
MICEB/IOHAYYHbIE 3HAHUSI W3 PA3JIMYHBIX HCTOYHUKOB (CpeACTBa
MaccoBoii  MH(pOpMaNNH, Marepuabl);

HUHTCPpHIPCTUPOBATH OTHUYCCKHUEC COBPCMCHHBIX

COJICpKAHMUS,

HAY4YHO-TIONYJISIpHBIE
ACIIEKTBI




nH(pOPMAaLOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeccnoHaTBEHOM
IEATebHOCTH

UAJIOTe  KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIIbCKOU
KyJbTYpbl KakK CpEICTBAa B3aWMOJCUCTBUS MEXIY
JIIOIbMU Y MMO3HAHUS MUDA;

- OCO3HaHHC L CHHOCTH Haquoﬁ JCATCIIBHOCTH,

TOTOBHOCTb OCYIIECTBIISATH MPOEKTHYIO u
UCCIIEI0OBATEIbCKYIO ICATEIbHOCTh HHIUBHIYyAIBHO U
B TPYIIIIE;

OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMH

II03HaBaTCJIbHBIMU I[CﬁCTBI/IﬂMI/II

B) padora ¢ ungopmanueii:

- BIAJETh HaBBIKAMU TOJIY4YEHHUS HHPOpPMAIMH U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEILHO
OCYIIECTBIISITh TOWCK, AaHallU3, CUCTEMATH3aIMI0 U
UHTEPIPETAMI0 HUHPOPMAIIMH PA3TUYHBIX BHIOB U
dbopM TpencTaBIeHNUS;

- CO3/1aBaTh TEKCThl B Pa3INYHbIX (opMaTax C yueToM
Ha3Ha4yeHWs: HMHQOpMAalMM U LEJIEBOW ayauTOpuH,

BbIOMpass ONTUMalbHYIO (OpMYy TMpEeACTaBICHUS U

BU3YyaJIU3alluH,
- OLICHUBATDb JOCTOBCPHOCTD, JJICTUTUMHOCTD
I/IH(l)OpMaI_II/II/I, € COOTBCTCTBHUC IIpaBOBbBIM n

MOPaJIbHO-3THUYCCKUM HOPMaAM;

- HUCIOJIB30BaTb CPCACTBA I/IH(I)OpMaI_II/IOHHBIX u
KOMMYHUKaIIMOHHBIX TEXHOJIOTHH B pEeIICHUN
KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX u

OpTaHU3AIMOHHBIX 33]1a4 ¢ COOJII0IeHHEeM TpeOOBaHUM

UCCJIEIOBAaHMM B OWMOJIOTHMH, MEIMUIMHE, OHOTEXHOJIOTHH;
paccmaTpuBaTh rJ100anbHbIC 3KOJIOTHYECKUE poOJIEMBI
COBpeMEHHOCTH, (opMHpOBaTHP TIO OTHOUICHHIO K HHM

COOCTBEHHYIO MMO3HUIINIO;

— c(hopMHpPOBAaHHOCT,  YMEHHH  cO37aBaTh  COOCTBEHHBIC

NUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OHMOJIOTHYECKOM
UHPOpPMALIUM W3 HECKOJIbKHX

HCTOYHHKOB, I'paMOTHO

HCITOJIB30BaTh MOHATUHHBIN arrapar OHOJIOT M.




OPrOHOMUKH, TEXHHKH OCE30MaCHOCTH, TUTHUEHBI,
pecypcocOepekeHusi, PaBOBbIX M ITUYECKUX HOPM,
HOPM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

- BIAQJCTh HABBIKAMHM PACIIO3HABAHHS W 3aIIUTHI
uHpopmanuu, 0e30macHOCTH

JIMYHOCTHU

UH()OPMAITMOHHOM

OK 04. DddexTuBHO
B3aMMO/ICVICTBOBATHh U
paboTaTh B KOJUICKTHBE
¥ KOMaHJIe

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOITPEAEIIEHHUIO;

-OBJIaJICHUE HaBBIKAMH Y4€OHO-UCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIBHOCTH;

OBJagenue YHUBEPCAJIbHBIMHU
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMeCTHasi 1eATeJIbHOCTD!

- TOHMMaTh W  HCIOJb30BATh  MPEUMYLIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- NOpUHMMATh LEIM COBMECTHOM JESTENbHOCTH,
OPraHU30BbIBaTh U KOOPJWHHUPOBATH JCHCTBUS IO €€
JOCTHKECHHIO: COCTaBJISITh njaaH eHCTBHH,
pacnpeneniarh pojd C YYETOM MHEHUW YYaCTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPAUHUPOBATH WU BBIIIOJIHATH pa60Ty B YCJIOBHAX

pPCaJILHOIO, BUPTYAJIBHOI'O0O U KOM6I/IHI/IpOBaHHOFO
B3aHMOHCﬁCTBHH;
- OCYHICCTBIIATD IO3UTHUBHOC CTPATCTUYCCKOC

MOBEJICHUE B PA3IMYHBIX CHUTYyallUsIX, TIPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATHBHBIM
OBJjaieHne YHUBEPCAJIbHBIMU PeEryJassTHBHBIMH

JACHCTBUSAMU:

- HpI/IO6peTeHI/Ie OIlbITa IMPUMCHCHU A OCHOBHBIX METOO0B

HAaYYHOI'O IIO3HAaHUA, UCIIOJIb3YCMbIX B OHOJIOTHH: Ha6J'IIOI[eHI/I$I n
OIIMCAaHUA KHUBBIX CHUCTCM, ITPOLCCCOB U HBHCHHﬁ; opraHu3anuvu 1

IIPOBCACHUS 0MOJI0IHYECKOTO OKCIICPUMCHTA, BBIABHKXCHMUA
T'umoTe3, BbIBJICHUA  3aBHUCUMOCTH MCKAY HCCICAYCMbIMU
BCJIIMYMHAMMU, 00BICHCHUS IMOJIYYCHHBIX PE3YJIbTATOB n

(hopmynupoBaHUs BHIBOJIOB C UCIIOJIb30BAaHUEM HAYYHBIX TTOHSATHH,
TEOPHUU U 3aKOHOB.




') NPUHSATHE ce0sT M APYTrUX JHoeii:

- IPUHUMATh MOTHUBBI U pTyMEHTBI APYTHUX JIOACH Mpu
aHaJIN3€e PE3YJbTATOB JIEATEIbHOCTH;

- IpPU3HaBaTh CBOE MPABO M MPaBO APYrUX JIOACH Ha
OIIINOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH
JIPYToro 4eioBeKa

OK 07. CopnelicTBOBaTh
COXPAHEHHUIO
OKpY>Kalolleu Cpebl,
pecypcocOepeKeHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUU KIIUMaTa,
TIPUHIIMITBI
OCpPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ HeKTUBHO
JIEWCTBOBATH B
YpE3BBIYANHBIX
CUTYaITUSX

B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S
- cpOpMHUPOBAHHOCTH IKOJIOTHYECKON  KYJIBTYPHI,

IIOHUMAaHUEC BIIMSAHUA COIIMAJIBHO-3KOHOMMNYCCKUX
MPOLECCOB Ha COCTOSHHUE MPUPOAHOM U COLMAIBHOM
cpenpl, rJ100aJIbHOTO
9KOJIOTHYECKUX MPooIem;

- IUIAHMPOBAHUE U OCYILECTBICHUE JIEUCTBUI B
OKpYKallIllel cpelle Ha OCHOBE 3HAaHUS Ielel

YCTOﬁqHBOFO Pa3BUTHA YCIIOBCUCCTBA,

OCO3HaHUE xapakrepa

AKTUBHOE HENPUATHE JCUCTBHI, NMPUHOCAIINUX BpE.
OKpYKaroIlei cpese;

- yMEHHE
DKOJIOTUYECKHE

MPOTHO3UPOBATh  HEOJIATONPHUSATHBIE

MOCJENCTBUS  IPEANPUHUMAEMBIX
JEHCTBUM, IIPEAOTBPALLATh UX;

- pacUIMpEHHUE OIbITa ACATEIBHOCTH JKOJIOTHYECKOU
HaIlpaBJICHHOCTY;

- OBJI3/ICHUE HaBBIKAMM Y4eOHO-HCCIIE0BATENIBCKOM,

MPOEKTHOW U COLIMATIbHOM AEATEIbHOCTH

— cQOpPMHUPOBAHHOCTb YMEHUS MPUMEHSITh MOJyYeHHbIC 3HAHUS
Ui OOBSICHEHHUS OMOJIOTMYECKUX IPOLIECCOB M SIBJICHHM, IS
OPUHITUS TPAKTHUYECKUX PEHICHHH B TOBCETHEBHOM KHU3HU C
HeNbl0 oOecreueHus: 6€30MacHOCTA CBOETO 37I0POBbS M 310POBbSI
OKPY>KaIOIUX JIFOJACH, COOJIOEHUs 310pOBOr0 o0pa3a >KU3HU,
HOPM I'PaMOTHOTO MOBEAECHUS B OKPYKAIOIIECH MPUPOIHON CPEAE;
NOHMMaHWE HEOOXOAMMOCTH  HCIIONB30BAaHHUA  JIOCTHIKCHUI
COBPEMEHHOM OMOoNOruu U OMOTEXHOJOTUH JUIsl pAallMOHAIBLHOTO

IMPpHUPOAOITIOJIb30BAHM.




2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/IbHOH TUCHUILTHHBI

2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HO# padoThl

Bun yuye6Hoii padoThl

O0BLeM B yacax

3a4eT)

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI AUCHUIIIMHBI 80

B T.4.

OcHoBHOE coJiepKaHue 76

BT. U..

TEOPETHYECKOE 00yUEHUE 64

MPAKTUYECKHUE 3aHITHS 10
B T.4. IPOQECCUOHATHLHO-OPUEHTUPOBAHHOE COJICP>KAHUE 2

1abopaTOpHBIC 3aHATHUS 2
B T.4. IpO(eCCUOHATIbHO-OPUEHTUPOBAHHOE CO/IEpKAHHE 2

CamocrosTesbHas padora k [TA 2

IIpomexyTounasi arrecrauus (AuddepeHIUPOBAHHBIN 5
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2.2. TemaTu4eCKHH IJIAH M COACPKAHUE TUCHUTLIHHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB U TeM JIa0DOpaToOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOYJIb (IPH HAJTMYMH) YacoB | KOMIETEeHUHU
Pasznea 1. KileTka — cTpYKTYPHO-(DYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0 16
Tema 1.1. OCHOBHOE coJiep:KaHue OK 2
Buosorus kak TeopeTnueckoe o0yueHue: 2
Hayka. Oomas CoBpeMeHHbIE OTpaciau OMOJOTUYECKHX 3HAHUH. CBSA3b OMOJIOTHH C IPYTUMHU HayKaMu: OHMOXHMHUS,
XapaKTepUCTHKA |Guodusnka, OMoHNKa, reHoreorpadus u np. Poms 1 Mecto Ononoruu B GopMUpOBaHUH COBPEMEHHOM
KM3HH Hay4YHOW KapTHUHBI MUpa. Y POBHU OpraHU3AIMH KUBOU MaTepuu. O0IIast XapaKTepUCTHKA KU3HU,

CBOICTBA XKHUBBIX CUCTEM. XMUMHYECKHI COCTaB KJIETOK
Tema 1.2. OcHOBHOE coJiep:KaHue OK-1
CrtpykTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynxkuuonanbuas | Kierounas teopus (T. IlIBanu, M. [lneiinen, P. Bupxo). OCHOBHbIC MTOJOXKEHUS COBPEMEHHOM OK-4
OpraHu3anus KJICTOYHOU T€OpHUH. THIIBI KJIETOYHON OpraHU3aALMN: IPOKAPUOTUUECKUN U DYKAPUOTUYECKHMN.
KJIETOK OIHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTpOEHHE MPOKAPUOTHUUECKON KileTKU. CTpoeHue

HYKapHOTHYECKOM KiIeTKH. Hekerounsie hopmbl )kxu3HU (BHPYCHI, OakTeprodarn)

JlaGopaTopHbIe 3aHITHA: 2

[TproGpereHue onbITa MPUMEHEHHSI TEXHHUKH MHUKPOCKOITUPOBAHUS TIPH BBITIOJTHEHUH J1Ta00PATOPHBIX

pabor:

1. Jlaboparopnas pabota «CTpoeHUE KIETKHU (pacTeHUsl, )KUBOTHbIE, TPUObI) U KJIETOYHbIE
BKJIIOUEHUS (KpaxMall, KaApOTUHOMIBI, XJIOPOIIACThI, XPOMOTLIACTHI)»

[ToaroroBka MUKpoMpenapaToB, HAOIIOJEHUE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InIUil MEXIY

M3y4aeMbIMU 00beKTaMH, (POPMYITHPOBAHUE BHIBOJOB
Tema 1.3. OcCHOBHOE co/Iep:KaHue OK-1
CrtpykTypHO- Teopernueckoe o0yueHue: 2 OK-2
(ynkuuonaabubl | XpomocomHas Teopus T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHBIC
e (hakTopsI Y HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOUIHBINA U TUTUIOMAHBIN Habop. Hyknennossie kucnotsl: JJHK,
HacjeacTBeHHOCT | PHK HaxoxmeHue B KJIETKe, MX CTpOoeHHE U (PYHKITMU. MaTpudHbIe MPOIECCH B KIETKE: PeTTUKAIIHs,
U O6uocuHTe3 O6enka, penapanus. [ eHeTHUECKU KO/ U €ro CBOWCTBA

IpakTHYECKHE 3aHSITHS: 2

Pemenne 3aaa4 Ha OMpCaACIICHUC ITOCIEA0BATCIIBHOCTH HYKIJIICOTU0B, aMUHOKHUCJIOT B HOPME U B CIIy4dac
HU3MCHCHUA TTOCJICAOBATCIIbHOCTU HYKJICOTU OB I[HK
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Tema 1.4. OCHOBHOE coJIep:KaHue OK-2
O0Omen BemecTs 1 | TeopeTuyeckoe o0yueHue: 2
npeBpalleHue ITonarue merabosnn3M. ACCUMIIIALIUS U JUCCUMUIIALINSA — IB€ CTOPOHBI MeTabosnn3Ma. Tunsl oOMeHa
JHEPrUM B KJIETKE | BEIIECTB: aBTOTPOQHBIN U reTepoTpodHBIH, a3poO0HBIN 1 aHa3poOHBIH. [ImacTuyeckuii oOMeH.

dortocuHTe3. XEMOCHHTE3
Tema 1.5. OcCHOBHOE cO/Iep:KaHue OK-2
KusHeHHBbIN TeopeTnueckoe o0yueHue: 2 OK-4
HMKJ KJIETKH. Knerounslif nuki, ero nepuoasl. MUTO3, €ro cTaiuu ¥ MpoUCXosIiye npoueccsl. bruonornyeckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B meito3e. Kpoccunrosep. buonornueckuii

CMBICJI Mel03a
KonTtpoibHasn MounekyJIIpHBIIA YPOBEHb OpraHnu3aluy )KUBOTO 2
pabora
Pa3nen 2. Ctpoenue u GQyHKUIMH OPraHnu3ma 22
Tema 2.1. OcCHOBHOE cO/Iep:KaHue OK-2
Crpoenne TeopeTnueckoe odyueHue: 2 OK-4
opraHmusma MHOroK1€TOYHbIE OPTaHUu3Mbl. B3aMOCBSI3b OpraHOB U CUCTEMBI OPIAHOB B MHOT'OKJIETOYHOM

opranusMme. ['omeocTas opranusma U ero nojajepxaHue B IPoLecce KU3HeIeATeIbHOCTH
Tema 2.2. OcHOBHOE coJiep:KaHue OK-2
DopMbl Teopernueckoe o0yueHue: 2
Pa3MHOKeHHSA ®opMbl pa3MHOKEHUSI Opranu3MoB. becrionoe 1 nonoBoe pazMHokeHHE. Bubpl 6ecrnonoro pasMHOKEHUSI.
OpPraHu3MoB ITonoBoe pazMHOkeHHUE. ['ameTorenes y uBoTHbIX. CriepmaToreHes U ooreHes. CTpoeHHE OJI0BBIX

kJ1eToK. OMI0/10TBOPEHHE
Tema 2.3. OcHoBHOE coepKaHue OK -2
OnTorenes Teopernueckoe o0yueHue: 2 OK-4
pacTeHui, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpHOreHes 1 ero crajauu. IloctaMOpruoHanbHbli MEPUOA.
JKHUBOTHBIX H Crasnu nocTaMOPUOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yesioBeka. [Ipsmoe u Henpsimoe pa3BUTHE.
YyeJI0BeKa buonoruueckoe crapeHue u cMepTb. OHTOreHe3 pacTeHui
Tema 2.4. OcHOBHOE coJiep:KaHue OK -2
3akonomepHoctu | Teopernueckoe o0yueHme: 4 OK-4
HacCJI€10BaAHUHA OcCHOBHbBIE OHATHS TeHETUKU. 3aKOHOMEPHOCTH 00pa3zoBaHus rameT. 3akoHsl I'. Menaens

(MoHOTrHOpHIHOE 1 MOJUTHOPHIHOE CKpellBaHue). BzanmoseiicTBrie reHoB

IpakTHYeCKHE 3aHITHS: 2
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Pemenne 3aaa4 Ha OonpeaciICHuE BEPOATHOCTH BOSHUKHOBCHUA HACICACTBEHHBIX IIPU3HAKOB ITPXU MOHO-,
Au-, HOJII/IFI/I6pI/II[HOM 1 aHAJIM3UPYIOUICM CKPCIIMBAHUH, COCTABJICHUEC I'CHOTHIIMYCCKUX CXEM
CKpCHUIMBaHUA

Tema 2.5. OcCHOBHOE coJiep:KaHue OK-1
CuenieHHoe Teopernueckoe o0yueHue: 2 OK-2
HacJieloBaHHue 3akonbl T. Moprana. CuernieHHOe HaclieJJoBaHUE TeHOB, HapyllIeHue cuerienus. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CIICTTICHHBIX C MTOJIOM

IlpakTHYecKkHne 3aHATHS: 2

Pemenuie 3a1a4y Ha onpeselieHne BEPOSATHOCTH BOSHUKHOBEHHUS HACJICICTBEHHBIX MPU3HAKOB MTPH

CIICTJICHHOM HAaCJIe/I0BAaHUU, COCTABJIICHNE TeHOTUIHUECKUX CXEM CKPEIIMBaHUs
Tema 2.6. OcHOBHOE coJiep:KaHue OK-1
3akonomepHoctu | Teopernueckoe o0yueHme: 4 OK -2
H3MEHYHBOCTH N3MeHYnBOCTh MPU3HAKOB. BUIbI N3MEHUYNBOCTH: HACJICICTBEHHAS M HCHACIICICTBCHHAs. 3aKOH OK-4

TOMOJIOTMYECKUX PAOB B HacieacTBeHHOM n3meHunBocty (H.W. BaBuios). Myranmonnas reopus

W3MEHYMBOCTHU. Buabl MyTaluii 1 TpUYMHbBI UX BO3HUKHOBEHUA. KapunoTun yenoseka. HacnenctBeHHbie

3a0osieBaHus YeloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH uenoBeKa. bone3Hu ¢ HacneICTBEHHOM

MIPEIPACIIONOKEHHOCTHI0. 3HAYCHUE METUITUHCKON T€HETHKHU B TIPEJOTBPAIICHUN U JICUCHUH

TeHETUYECKUX 3a00JIeBaHMI YellOBeKa
Konrposnas CrpoeHure u QyHKIIMHM OpraHu3Ma 2
pabdora P YHEA P
Pasnen 3. Teopusi 3Bo1ounu 10
Tema 3.1. OcHOBHOE coJiep:KaHue OK-2
Hcropus Teopernueckoe o0yueHue: 4 OK -4
3BOJIIOLIHOHHOT O [Iepssie a3BomonnonHble koHUenuu (K.b. Jlamapk, JK.JI. broddon). IBomtonmonnas teopus Y.
yueHHusl. HapBuna. CHHTETHYECKAast TEOPHs HBOIIIOIIUU U €€ OCHOBHBIE TIOJIOKEHUSI.
MuxposBomouust | MukposBosonus. [Tonyssiius Kak sjIeMeHTapHast SAMHAIA SBOTIONNHU. | eHeTHYEeCKHE OCHOBBI

ABOJIIOIHMU. DIEMEHTapHbIe (haKTOPHI IBOMIOLNU. EcTecTBEHHBIH 0TOOP — HAMpaBISIOUINI (haKkTop

sBoMIONMK. BryooOpazoBanue Kak pe3yinbTaT MUKPOIBOJIIOIIMI
Tema 3.2. OcHOBHOE coJiep:KaHue OK -2
Maxkpossomouusi. | Teopernueckoe odyuenme: 4 OK -4

Bo3nuxkHoBeHHNE U

MaxpoaBomrorusi. @opMbl 1 OCHOBHBIE HanpaBieHus makpodBoitonuu (A.H. Ceseprios). [Tytu
JTOCTIDKEHHS Onosornyeckoro nporpecca. Coxpanenue 6mopasHooOpasus Ha 3emiie.
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Pa3BUTHE )KUZHHU

I'nnote3s! TEOpHUHU BOSHUKHOBCHUA )XM3HU HA 3emine. [losBaeHue IEPBLIX KICTOK U UX O5BOJJIIOLMA.

Ha 3emJe IIpokapuots! 1 3ykapuoThl. [IponcxoxaeHre MHOrOKIETOYHBIX OPraHu3MOB. BO3HUKHOBEHUE OCHOBHBIX

LapCTB HYKapHOT
Tema 3.3. OcCHOBHOE coJiep:KaHue OK -2
IIpoucxo:xknenuey | Teoperumyeckoe o0ydeHHe: 2 OK-4
ejioBeKa — AHTpoOnoJIorust — Hayka o yesnoBeke. CucreMaTHuecKkoe MojaoKeHue yenoBeka. CXoACTBO U OTIIMYHUSA
aHTPOIIOTreHe3 4eJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI'€HE3a. DBOJIIOLNS COBPEMEHHOT'O YEJI0BEKA.

YenoBeueckue pachl U UX €IMHCTBO. Bpems u yTH pacceneHus 4esloBeKa 110 IJIaHEeTe.

[TprucnocoOIeHHOCTh YeTI0BEKA K PA3HBIM YCIOBHSIM CPEJIbl
Pasznen 4. Dxojorus 20
Tema 4.1. OcHOBHOE coJiep:KaHue OK-1
IKOJIOTHYECKHE Teopernueckoe o0yueHue: 4 OK -2
(hakTops! u cpeabl | Cpebl OOUTaHUST OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TOYBCHHAsI, BHYTPHOPraHU3MEHHaSI. OK -7
JKM3HHU OU3NKO-XUMUYECKUuE 0COOEHHOCTH cpell 00uTaHusi opranu3MoB. [IpucnocoOnennst OpraHu3MoB K KHU3HU

B pa3HbIX cpenax. [lonstue sxonornueckoro gakropa. Knaccuduxarus skoaorunueckux GakTopos.

[TpaBuno munnmyma FO. JIubuxa. 3akon Tonepantnoctu B. lllendopna
Tema 4.2. OcCHOBHOE coJiep:KaHue OK-1
Monyasiust, Teopernueckoe o0yueHmne: 2 OK -2
cooduiecTBa, OKoJIornueckas XapaKTEpHUCTHKA BUJIA U MOIYJISALINH. DKoJIornuyecKkas HUIIA BUIA. DKOJIOTHYECKUE OK-7
IKOCHCTEMBbI xapakTtepucTuku nonyasiuuu. Coobuiectsa u s3KkocucTeMbl. brorieHos u ero cTpykrypa. CBsi3u MEXy

opranuzMamu B 6uoreHose. CTpyKTYpHbIE KOMIIOHEHTbBI 9KOCHCTEMbI: IPOIYLIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeliecTB v NOTOK SHEPTuu B 3kocucreMe. Tpoduueckre ypoBHI

IIpakTHYyeckune 3aHATHA: 2

Tpoduueckue nenu u cetu. OCHOBHbBIE MOKa3aTeNIN IKOCUCTEMbI. bBroMacca 1 mpoTyKIusl.

DKoslornyeckre NupaMu bl drces, 6uomacchl ¥ 3Hepruu. [IpaBuiio mupaMuabl SHEPTUH.

Pemmenue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM [0 MEPEHOCY BEIIECTBA U SHEPTUHU B

HKOCHUCTEMAX C COCTaBJICHUE TPO(YUUECKHX 1IeTIel U MUpaMul OMoMacchl U SHEPTUU
Tema 4.3. OcCHOBHOE co/Iep:KaHue OK-1
Bunocgepa - Teopernueckoe o0yueHue: 2 OK -2
rj100aJbHas buocdepa — xxuBas obonouka 3emnu. Pazsutue npezacrasnenuit o 6uocdepe B Tpynax B.1. Bepnanckoro. OK -7
IKOJIOTHYeCcKast Ob6nactu 6uocdeps! 1 ee KOMIOHEHTHL. JK1Boe BelecTBo Onocdeps! 1 ero GyHKIUH.
cucremMa
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3aKOHOMEPHOCTH CyIecTBoBaHUs 6nocdepsl. OcobeHHOCTH OMocdephl KaK TII00aTbHONH AIKOCHCTEMBI.
Jluaamuueckoe paBHOBecHe B Onocdepe. KpyroBopoThl BemecTB 1 OMOr€OXMMHYSCKUE ITUKITBL.
I'moGasibHBIE YKOJIOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH

Tema 4.4. OcCHOBHOE coJiep:KaHue OK-1
Biunsinue Teoperuueckoe ody4yenue: OK-2
AHTPONOTeHHBIX AHTpOIOreHHbIe BO3ICHCTBUS Ha Onocdepy. 3arps3HeHns Kak BUJ aHTPOIIOT€HHOTO BO3/IEHCTBUSI. OK-4
(¢axrTopos Ha AHTpOIIOTeHHBIE BO3/IeHCTBUS Ha aTMocdepy. Bo3aeiicTBust Ha runpochepy. BosneiictBus Ha mutochepy. OK -7
onocdepy AHTpOINOreHHbIe BO3ICHCTBUS HA OMOTUYECKUE COO0IECTBa. Y TUIYOJIEHHO U3YYatOTCsl OTXO/IbL,

CBSI3aHHBIE C OMPEJICIICHHON Mpodeccueii/crnennatbHOCTIO

IlpakTH4yecKkue 3aHATHS:

[TpakTruyeckoe 3ansaTue «OTX0ABI MPOU3BOACTBA». Ha ocHOBE (enepanbHOTro KITacCHPUKAITMOHHOTO

KaTajora OTXOJI0B OMPEIENATh KJIaCC OMAaCHOCTU OTXO/I0B; arperaTHoe COCTOSHUE U PUBUUYECKYIO PopMy

OTXOJIOB, 00pa3yromuxcs Ha pabodeM MecTe / Ha 3Tarax Mporu3BOJICTBA, CBS3aHHBIC C ONPEACICHHON

npodeccueit/CrennaTbHOCThIO
Tema 4.5. OcCHOBHOE coJiep:KaHue OK -2
Biunsinue Teoperuueckoe ody4yeHue: OK-4
COMATIbHO- 3710pOBbe U €ro cocTaBistomye. PakTopsbl, MOJ0KUTEIBHO U OTPULIATEIBHO BIMSIONINE HA OPTraHU3M OK -7
IKOJOTHYECKHX yenoBeka. [Ipobrema TeXHOTeHHBIX BO3ACHCTBUIA HA 3/J0POBBE UEIOBEKA (JIEKTPOMArHUTHBIC MO,
(paxTopos Ha OBITOBast XUMUSI, N30BITOYHBIC IITYMBI, PaUaIHs U T.I1.). AJanTanys OpraHu3Ma JeloBeKka K pakTopam
310pPOBbE okpyxaroteit cpensl. [IpuHIHIBl hopMUPOBaHUS 3I0pOBbecOeperaroIero nopeaeHus. Guzndeckas
yeJioBeKa aKTHBHOCTH M 3JI0POBbE. BHOXMMUYeCKHe acTieKThl pallHOHAILHOTO TTUTAHUS
KonTpouabnas

Teopernueckue aceKThl IKOJIOTHH
pabora
Paspnen S. buoJiorusi B :KU3HHM OK-1
Tema 5.1. OCHOBHOE CO/IepsKaAHNe OK-2
buorexnonorun B | TeopeTuueckoe coaepraHue: OK-4
JKH3HHM KaK10T0 buoTtexHonorus kak Hayka v mpou3BoJCTBO. OCHOBHBIE HAMPABICHUS COBPEMEHHON OMOTEXHOIOTHH.

Mertoas! 0notexHoI0run. OOBEKTHI OMOTEXHOIOTHHA. DTHKA OMOTEXHOIOIMYECKUX U T€HETUYECKUX

dKCIIepUMeHTOB. [IpaBuia morcka u aHaim3a OMOIKOJIOTHIECKONH HHPOPMAITUU U3 PA3TUIHBIX

WCTOYHHKOB (Hay4dHast 1 ydeOHO-Hay4YHasl TUTEepaTypa, CpelICTBA MaccoBOi mHMopMaIwu, cetb MiHTepHET

¥ Ipyrue)
Tema 5.2.1. BuoTexH0JIOrMH B NPOMBIILIEHHOCTH OK-1
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Tema 5.2.1. OcCHOBHOE cO/Iep:KaHue OK-2
buorexnonorun B | TeopeTuueckoe ooyueHnme: 2 OK-4
NPOMBILLIEHHOCT | Pa3BuTHE MPOMBINLUICHHON OMOTEXHOJIOTHI U ¢ MPUMEHEHHE B )KU3HU Y€JI0BEKa, IIOUCK M aHAJIN3
u nH(OPMAIIUY U3 PA3IMYHBIX HICTOYHUKOB (HayyHas M y4eOHO-HAYYHAS TUTEPATypa, CPEACTBA MACCOBOM

nHdopMmanuu, cetb IHTepHET U npyrue)
Tema 5.2.2. CounaibHO-ITHYECKHE ACTIEKThI O0MOTEXHOJIOTH i 2
Tema 5.2.2. OCHOBHOE coJiep:KaHue OK-1
CoumanbHo- Teopernueckoe o0yueHue: 2 OK-2
ITHYECKHE DTUYECKUE aCTIeKTHI pa3BUTHS OMOTEXHOJOTHUI U MPUMEHEHHE UX B )KU3HH YEIIOBEKA, TIOUCK U aHAIH3 OK -4
acneKThbl nH(OpMAaIIUY U3 PA3TUYHBIX HICTOYHUKOB (Hay4yHas M yueOHO-Hay4YHas TUTEpaTypa, CPeACTBA MaCCOBOM
OMOTEXHOJIOTHii nHpopmanuu, cetb IHTEpHET U ApyTHUe)
Tema 5.2.3. BH0oTeXH0JIOTHN H TEXHHYECKHE CHCTEMbI 2
Tema 5.2.3. OcHOBHOE coJiep:KaHue OK-1
buorexnosnorun u | Teopernueckoe o0yueHmne: 2 OK -2
TeXHUYECKHe Pa3BuTHe OMOTEXHONOTHUI C MPUMEHEHHEM TEXHUYECKUX cUCTeM (OMOMHKeHepHsi, OnOMH(pOpMaTHKa, OK-4
CHCTEMbI OMOHWKA) ¥ X TIPUMCHEHUE B )KU3HH YCJIOBEKA, IOUCK M aHAIN3 HHPOPMAIINH U3 Pa3THIHbBIX

HMCTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JINTEepaTypa, CpeacTBa MaccOBOM HH(popMaIuu, cetb lHTepHeT

¥ JIpyrue)
CamocrositeabHas padora k ITA 2
IIpomexyTouHAsl aTTeCTANMSA MO TUCHUILIHHE — TH(epeHIINPOBAHHBIN 3a4eT 2
Bcero: 80
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3. YcioBus peaju3anuu NporpaMmbl 0011e00pa3oBaTeIbHON JUCHUILTHHBI
3.1. TpebGoBaHusi K MUHMMAJLHOMY MaTePUATbHO-TEXHUYECKOMY
o0ecne4eHn 10

Peanuzanus nporpaMmbl TUCHUITUHBI TpeOyeT HAIUYUs y4eOHOTo KaOMHeTa
€CTECTBEHHO-HAYYHBIX JUCIUILIUH.
Ob6opynoBanue yaeOHOr0 kaObWHeTa (HarJIAIHbIE TTOCOOMS):

— mebeb,
— HamBIIHBIC TOCOOUS (KOMIUIEKThI YU4eOHBIX TaOJIuII, IJIaKaTOR),
— yueOHble (QUIIbMBI,
— 1 poBbie 00pa3oBaTEIbHBIE PECYPCHI.
TexHUYEeCcKHE CpecTBa OOYUCHHUS:

— KOMITBIOTEP C YCTPOMCTBAMU BOCTIPOU3BEICHHMS 3BYKa,
— TIPUHTED,
— MYJIbTUMEIUA-TIPOSKTOP C IKPAHOM,
— MYJIbTUMEIUHHAS JTOCKa,
— YKa3Ka-Mpe3eHTEP IS MPE3EHTALNN.
JlabopaTopHoe 000pyaI0BaHNUE:!

— MHKPOCKOIIHI,

— CEKyHIOoMep,

— TOHOMETD,

— nabopartopHas nocyaa (MpoOUpKU, TOJACTABKHU ISl MPOOUPOK, TUHIETHI, TECOK,
CTYIIKH C TIECTUKAMH, TIPEIMETHBIE U TTIOKPOBHBIE CTEKJIa, CTEKJISTHHBIE MMaJI0YKH,
npenapoBalibHbIE UTJIbI, GUIbTpOBaTbHAS OyMmara (candeTku), CTakaHbl),

— THUIEPTOHUYCCKHUH pacTBOP XJIOpHUIA HATPHUS,

— 3%-HbIH pacTBOp NEPOKCHIA BOIOPO/A,

— pacTBOp KoJa B MOAUCTOM KaJluu,

— TJMICPHH,

— KJIyOHU KapTodens,

— JIMCT DJIOJIEU KaHaJACKOM,

— U0/ pAOMHBI OOBIKHOBEHHOM (PsIOMHBI UM TOMATA),

— JIyK penyarblid, pa3BEIAEHHBIE B BOJE APOKKHU U JIP.

3.2. MudopmanuoHHoe odecnedeHne 00y4eHust

IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3AaHuii, VIHTepHeT-pecypcos,
JAOIOJTHUTEJIbHOU JIUTEPATYyPbI
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OCHOBHBIC HCTOYHUKH:

1. buonorus: OOmas Ouosorus. 10 ki. ba3oBblii ypoBeHb: yueOHuk / B.I.
Cusornazos, 1.b. Aradonosa, E.T. 3axaposa. — 4-e u3z., crepeorur. — M.: Jlpoda,
2016. — 254, [2] c.: un.

2. buonorus: O0mas ouonorus. bazoBblil 1 yriryOJieHHbIN ypoBHH. 11 KII.: ydeOHUK
/ N.b. Aradonosa, B.I1. CuBornasos, — 5-¢ u3z., crepeotun. — M.: [lpoda, 2015. —
208 c.

J_IOHO.]'IHI/ITCJII)HBIG HCTOYHHUKHU:

1. benoycoB HO.A. buonorus. IIkonpHBIM crnpaBoyHUK. SpociaBib
«Axanemus pazutusi» 1998. buonorusa. CnpaBounuk abutypuenta / 3.A.
Brnacosa. M.: ®unon. 06-so «CJIOBO», OO0 «®Dupma «U3marensctBo» ACT»,
[leHTp rymMaHuTapHbBIX HAayK Opu ¢-Te )xypHaIucTuku MI'Y um. M.B. JlomoHoCOBa,
1998.

2. Baxuenko [1.B., I'apauzonenxo T.C., Konecaukos C.W. buonorus ¢ ocHoBamu
skosorun: Yueonuk st BY3os/ [log pen. [Ipod. B.H. Jlym6as. — Pocto v//1; u3a-
BO «DeHukcy, 2003.

3. TotoBumcs k sk3aMeny no 6uosiorun. M.: Aipuc-tipecc, 2003. 2-e u3.

4. JlapBun Y. «IlpoucxoxaeHue nyreM €CTECTBEHHOTO 0TOOpay.

5. Kupunenko A. A., KonecuukoB C. 1. «buonorus EI'3 — 2007, 2008, 2009».
PocroB-Ha-/lony: «Jlernon», 2008.

6. OO6mas 6uonorus: Yue6. s 10-11 k. o6meobpaszoBar. Yupexaenuid/ J1.K.
benses, I1.M. boponun, H.H. Boponuos u np. — M.: [Ipocsemenne, 2010.

7. IIporonmomnoBa E.B. Pemaem 3agauu no renetuke. Hapesau-Map: OOO

«Kpacuspiit 'opon», 2011 r.

8. Tymumkuu E.M. O6mas Guojorus ¢ OCHOBAMH 3KOJIOTHH M TIPUPOJTO0XPAHHOM
nesTebHOCTH: yueb.mocooue st Had.npod.oopazoBanus / E.M. Tynukun. — 8-¢
u3., crep. — M.: Akanemus, 2010. — 384c.

HNHTepHeT - HCTOYHHUKHU:

1. http://biology.asvu.ru/ - Bes Owonorus. CoBpeMeHHass OHOJIOTHS, CTaThH,
HOBOCTH, OMOIMOTEKA.

2. http://window.edu.ru/window/ - emuHOe OKHO J0CTyma K 0Opa3oBaTe/IbHBIM
pecypcam HTEpHET 1O OHMOJIOTHH.

3. http://www.5ballov.ru/test - Tect a1t aOUTYPHEHTOB 110 BCEMY IIKOJIBHOMY KYPCY
OuoIoTHN.
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4. http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHUKAITMOHHBIE BUKTOPUHBI
110 OMOJIOTHY - SKOJIOTHH Ha cepBepe BOpOHEKCKOT0 yHHBEPCUTETA.

5. http://college.ru/biology/ - buosiorust B OTkpsiToM KoJutemke. CalT COAepKUT
AJIEKTPOHHBIN yuyeOHUK 110 6uosoruu, On-line Tectsl.
6. http://www.informika.ru/text/database/biology/ -
0onpION criucok MHTEepHET-pecypCoB.

7. http://www.informika.ru/text/inftech/edu/edujava/biology/ -
oOydaromiye mporpaMMbl IO OUOJIOTHH.

DJEKTPOHHBIA  y4eOHUK,
OecruiaTHble

8. http://nrc.edu.ru/est/r4/ - bronoruueckas KapTHa MUpa. Pa3aen KOMIbIOTEPHOTO
yueOHMKa, pa3paboTaHHOoro B MockoBckoM ['ocyaapcTBeHHOM OTKPBITOM
YHUBEPCHUTETE.

9. http://nature.ok.ru/ - Penxwe w wucdesaromme XuBOTHbIe Poccwm (mpoekt
Okonoruyeckoro uenrpa MI'Y um M.B. JlomoHoCOBa).

10. www.school-city.by/index.php?option=com_weblinks&catid=64&ltemid=88 —
OMOJIOTHS B BOIPOCAX U OTBETaX.

4. KoHTPOJIb ¥ OlIEHKA Pe3yJIbTATOB OCBOEHHs 0011e00pa3oBaTe/IbHOM
AUCUMILTHHBI

KoHTpoib W oOmeHKa pe3ylbTaToB OCBOCHHUS 0011e00pa3oBaTeIbHOM
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCLUILUIMHAPHBIE PE3YyJIbTaThl, HAIIPABICHHbBIE
Ha (opmMupoBaHHE OOMIMX U MPOPECCUOHANBHBIX KOMIIETEHUMU MO pa3fenaMm U
TEMaM COJEpKaHUs y4eOHOTO MaTepuania.

OK Paznen/Tema Tun oueHOYHBIX MepPONIPUATHI
Paznen 1. Kuerka — KonTtponrhas paboTa mo pazaeny
CTPYKTYPHO-

(pyHkunonaabHas
¢IMHN LA )KUBOT'0
OK 02 | buonorus kak Hayka. 3anosiHeHUE TabJIUIIbI C ONTMCAHUEM METOJIOB
OO611ast xapakTepucTHKa MHUKPOCKOITMPOBAHUS C UX JOCTOMHCTBAMU U
KUZHU HEeJ0CTaTKaMHu.
3anonHenue Tabmuubl «Bkmam ydeHbIX B
pa3BUTHE OUOJIOTUM.
Y CTHBIN Onpoc.
OK 01 | CrpykrypHoO- Pa3paboTka kapThl 0 Ki1accuuKay KIeTOK
OK 02 | dpyHKuMOHATBHAS Y UX CTPOCHUIO Ha MPO- U IYKAPUOTUYECKUX U
OK 04 | opranuzanms KJIE€TOK 10 LIapCTBAM.
Breimonnenne u  3amura  J1abopaTOpHOU
paboThl: «CTpOEHUE KIETKI.
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HpaKTI/I‘ICCKOC 3aHATHC.

OK 01 |CrpykrypHo- @poHTATIBHBIN OTPOC.
OK 02 |dbyukuunonansHble GpakTopsl |Perenue 3a71a4 Ha ONpeeICHNE
HAaCIIEICTBEHHOCTH MOCJEN0BATEILHOCTH HYKJICOTUOB,
AMHUHOKHUCJIOT B HOPME U B CJIy4ae U3MEHEHHUS
rocaeaoBaTeabHoCTH HyKiIeotuaos JAHK.
OK 02 | O6meH BelecTB u @poHTAJIBHBIN OTPOC.
IpeBpallleHUe SHEPTUU B | 3alIOJIHEHUE  CPABHUTENIbHOM  TaOJIMIIbI
KJIETKE XapaKTEPUCTHUK TUIIOB OOMEHA BEIIECTB.
OK 02 | )KuzHeHHbIi 1uki1 KIeTkd. | OOCyKAeHUE 10 BOIIPOCcaM JICKIIUH.
OK 04 | MuTto3. Melio3 Tecr.
Pasznen 2. Ctpoenue u KoHnTtposnbHas pabota o pasjaeny.
(GyHKuuM opranuzma
OK 02 | Ctpoenue oprannsma OuennBaemasi JUCKYCCHSI.
OK 04 Pa3paboTka .kapThl TKaHEH, OPraHoB U
CHUCTEM OpraHOB OpPraHU3MOB (pacTeHus,
KUBOTHBIE, YEJIOBEK) c KpaTKoil
XapaKTEPUCTUKON UX (HYHKIIHH.
OK 02 | ®opMbl pa3MHOKEHHS @poHTaJIBHBIN OIPOC.
OpraHu3MOB 3anoyHeHUe Ta0IUIIBI c KpaTKoi
XapaKTEPUCTUKON ¥ mpumepamu  GopMm
Pa3MHOXEHUS OPTaHU3MOB.
OK 02 |OHTOreHe3 pacTeHHi, Tect/ompoc.
OK 04 |>kMBOTHBIX U YE€JIOBEKA CocTaBiieHHE KU3HCHHBIX ITUKJIOB PaCTCHUM
no otraeiraM (MOXOBHJAHBIC, XBOIICBUJIHEIE,
NarnopOTHUKOBUIHBIE, rOJIOCEMECHHBIE,
MOKPBITOCEMEHHBIE).
OK 02 | 3akoHOMEpPHOCTH @pOoHTANBHBIN ONPOC.
OK 04 | macnenoBanus Tect o Bompocam JEKIHH.
Pemenne 3aJ1a4 Ha OIpENICIIEHUE
BEPOSITHOCTHU BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB MPU MOHO-, JIH-
, TOJUTHOPUIHOM M  aAHAIU3UPYIOIIEM
CKpEILUBaHUU, COCTAaBJICHHE
TEHOTUITMYECKUX CXEM CKPEIIUBAHMUS.
OK 01 |Cuemnennoe Hacinenosanue | Pemenue 3a1au Ha ONPEICIICHUE
OK 02 |mpu3HakoB BEPOSTHOCTHU BO3HUKHOBEHUS
HACJIEJCTBEHHBIX MPU3HAKOB npu

COCINICHHOM HaACJICAOBAHWH, COCTaBJICHHUC
I'CHOTHUIIMYCCKUX CXCM CKPCIIHMBAHUA].
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OK 01 [3akoHOMeEpHOCTH Tecr.
OK 02 |m3mMeHunBOCTH Pemenue 3amad Ha oOmNpeaeNCHHE THUIIA
OK 04 MyTallMM TIpA Iepeade HaCIEACTBEHHBIX
MIPU3HAKOB, COCTaBJIEHUE TI'E€HOTHUIHYECKUX
CXEM CKpEIIMBaHUs
Paznen 3. Teopusi
IBOJIIOLNH
OK 02 |Hcropust 3BOMOUHOHHOTO |DpOHTAIBHBIN OMpPOC.
OK 04 |yuenwms. MukposBomronus  |PazpaboTka riaoccapust TEPMUHOB.
OK 02 |MakposBoronusi. OueHnBaemasi JUCKYCCHS: HCIIOJIb30BAHUE
OK 04 |BO3HUKHOBEHHE U apryMEHTOB, OMOJIOIMYECKON TEPMUHOJIOTUN

pa3BUTHE KU3HU Ha 3eMJie

U CHUMBOJIMKU IJIs1 OO0Ka3aTcjIbCTBA POACTBA
OpPraHU3MOB pPa3HbIX CUCTEMATHYCCKUX I'PYIIIT
Pa3pa60TI<a JICHTBI BPCMCHH BO3HHKHOBCHUA
" Ppa3BUTHA JKU3HU HA 3emie.

OK 02 |IIpoucxoxnenne yenoBeka |DpoHTAIBHBIN OIIPOC.

OK 04 |- anTpomnorenes Pa3paboTka JIEHTbl BpeMEHHU MPOUCXOXKICHHUS
YeJI0BeKa.

Pasznea 4. IkoJiorus

OK 01 |Oxonorudeckue ¢aktopsl U |TectT mo 3xooruyeckuM Gpakropam U cpeaam

OK 02 |cpenbl )KuU3HU KWU3HU OPTraHU3MOB

OK 07

OK 01 |[Tomymsanwmsi, coobmectBa, |CocTaBieHHE CXE€M KpPYyroBOpPOTa BEIECTB,

OK 02 |3xocuctemsl UCIIOJIb3YSl MaTepHUabl JEKIUU.

OK 07 Pemienune PaKTUKO-OPUEHTUPOBAHHBIX
pacyYEeTHBIX 33JJaHUI 110 IEPEHOCY BEIIECTBA U
SHEPrUU B DKOCUCTEMAaX C COCTAaBJICHUE
TpoHUUECKHUX IIEeTIeH U mupamMu OMOMacChl U
SHEPIUHu.

OK 01 |buocdepa - rmodanbHas OuenuBaeMasi JUCKYCCHS.

OK 02 |3konoruueckasi cucrema Tecr.

OK 07

OK 01 |Bnusnaue antponorennsix |Tecr.

OK 02 |dbaxTopoB Ha 6uochepy [TpakTueckas pabora “OTxo0mbl

OK 04 IPOU3BOJICTBA” .

OK 07

OK 02 |BnusHue conuaibHO- OuennBaemasi JUCKYCCHSI.

OK 04 |skonormyeckux (pakTopoB

OK 07 [Ha 310pOBbE YEIOBEKA

Paszngea S. buoJiorus B
JKU3HU

Tecr.
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OK 01

broTexHOI0THM B )KM3HU

Juckyccusi: aHanu3 UHPOPMALIMKU O HAYYHbIX

OK 02 |kaxnoro JNOCTIKEHUIX B O00JIJaCTU TE€HETUYECKUX

OK 04 TEXHOJIOTHH, KJICTOYHOU WHXCHEPUH,
[MUIIEBLIX OMOTEXHOIOTHUIA.

OK 01 |ITpombinuieHHass Jluckyccusi: aHanu3 HHGpOpMaIuy O Pa3BUTUHU

OK 02 |6uotexHoI0rus MIPOMBIIIJICHHONH OMOTEXHOIOTHUA.

OK 04

OK 01 |CounanbHO-3THYECKHE Huckyccusi:  aHanmu3  uHQoOpManuM 00

OK 02 |acmeKkTbl OMOTEXHOJIOTUNA  |ITHUECKUX acIeKTax pa3BUTUA

OK 04 OMOTEXHOJIOTHA.

OK 01 |buorexHonoruu u Jluckyccusi: aHanu3 HHGOPMAIIUKA O Pa3BUTHS

OK 02 |TexHUYECKUE CUCTEMBI OMOTEXHOIOTHiA c IIPUMEHEHUEM

OK 04 TEXHUYECKUX CUCTEM.

22




