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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHUILJIAHBI «BUOJIOT UsT»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi nmporpammbl CITO

OG6mieobpazoBaTenbHasl AUCHUILIMHA «bHUOJOTHSY SBISETCS 005S3aTEIBHON YacThIO
00111600pa30BaTEIHLHOTO IIMKJIa 00pa3oBaTeIbHOM MTporpaMmMbl B cooTBeTCTBHH ¢ PI'OC
CIIO 1o21.02.19 3emneycrpoiictBo. B mnporpamme umeercs MnpoQecCHOHATBHOE
obpaszoBaHue, a MeHHO, Pazmen 5. "buosorus B )ku3Hu" B 00beMe 8 4acoB.

1.2. e u muIaHupyeMble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

Hean: ¢dopmupoBanrie y CTYIEHTOB MPEACTABICHHUS O  CTPYKTYpHO-
(GYHKIIMOHATBHOM OpraHU3alliy JKUBBIX CUCTEM Pa3HOTO paHTra KaK OCHOBBI MPUHSTHUS
pelIeHUil B OTHOIIEHUH OOBEKTOB KMBOM MPUPOJIBI U B MPOU3BOJICTBEHHBIX CUTYAITUSX.

3anayu:

1) chopmupoBaTh MOHMMaHUE CTPOEHUSI, MHOTOOOpa3usi U 0COOCHHOCTEHN KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3alUU, 3aKOHOMEPHOCTEHN MPOTEKaHUsI OMOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM B OKPYXKAIOLIEW Cpelie, LEJIOCTHOM HAay4YHOM KAapTUHBI MHUpA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS ONPENEATh KUBbIe OOBEKTHI B MPUPOJE; MPOBOIUTH
HaOJIOJICHUST 32 JKOCUCTEMaMH ISl BBISIBJICHUS €CTECTBEHHBIX W AaHTPOIOTEHHBIX
W3MEHEHUH, HHTEPIPETUPOBATh PE3YIbTaThl HAOIIOICHUI,

3) cdopMupoBaTh HABBIKM  MPOBEIACHUS  MPOCTEUIINUX  OHOJOTHUYECKUX
AKCIIEPUMEHTAILHBIX UCCIIEIOBAHUN C COOJIIOICHHEM MpaBuUil 0€30MacHOr0 0OpaIeHus
c 00BeKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MH(GOPMAIMIO OMOJIOTHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHHS POTHO3UPOBATH MOCIEICTBUS CBOCH ACATEILHOCTH IO
OTHOIIICHUIO K OKpYyXKalolllel cpene, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBaTH U
co0JIroAaTh Mephl MPO(PHITAKTUKY 3a00I€BaHUM.

6) chopMHupoOBaTh TOHUMAHUE 3HAYMMOCTH JOCTIKEHUN OMOJIOTUYECKON HAYKHU U
TEXHOJIOTUA B MPAKTUYECKON JEATEIbHOCTH YEJOBEKa, PAa3BUTHUM COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOIOTHH.



1.2.2. [Inanupyemble pe3ybTaThl 0CBOeHHS 001Ie00pa3oBaTebHOI JUcHUILIUHBI B c00TBeTcTBHH ¢ PI'OC CIIO n Ha

ocHose ®I'OC COO
Koxn IL1anupyemMble pe3y ibTaThl OCBOCHHUS AHCIHILIHHbBI
HaHMeHOBaHHe
(opmupyembIx O0mmue JMCUMIIMHAPHBIE
KOMIeTeH M

OK 01. Beibupats
CIOCOOBI pEeLICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH MAaCTEepCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTUBHOH HEATEILHOCTH TEXHOJOTHMYECKON U
COILIMAJILHOM HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIIMHPOBATH,

IJIAHUPOBaTh W CAMOCTOSITEJIbHO  BBIMIOJIHATH — TaKYIO
NESITEIbHOCTD;
- UWHTEpeC K pasnuvHbeIM chepam npodeccHOHATBHON

JESATEIILHOCTH,
OBnazneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMHM I103HABATEIbHBIMU
JEUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUSA:

- CaMOCTOATENILHO (OpMyIHpOBaTh U  aKTyaJlU3MpOBATh
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WIA OCHOBAHHUS IS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OINpEAENATh LEIN ACITEIbHOCTH, 3a/aBaTh IapaMETpPbl U
KPUTEPUU UX TOCTHKEHUS;

- BBUBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

MMPOTHUBOPCUYHA B

- BHOCHUTBL KOPPCKTUBBI B  ACATCIBHOCTb, OLCHUBATH
COOTBETCTBHC PE3YIBTATOB OEJIsIM, OLICHUBATh PUCKHA
HOCJ'ICI[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBATH Kp€aTHuBHOC MBIIIJICHUE npu  pCIICHUU

KU3HEHHBIX Tpo0IeM

0) 0a30BbIe HcCCIE0BATEIbCKHE e CTBHSI:

- BIAJETh HABBIKAMU  Yy4EOHO-UCCIIEOBATENHLCKOH U
MPOCKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3pelIeHUs pooiiem;

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe U POJMU OHOJOTHH B
CHUCTEME HAyYHOTO 3HaHUs; (DYHKIIMOHAIBHONW TPaMOTHOCTH
YeloBeKa AJIs PelIeHus )KU3HEHHBIX MPo0eMm;

c(hOpMUPOBAHHOCTb  yYMEHHS  PACKpbIBaTh  COJEPKAHHE
OCHOBOTOJIAralomux OHOJOTHYECKUX TEPMUHOB M TOHSTHIA:
JKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, MOIYJISLHUS,

JKocHucTeMa, OwuoreHo3, Owuocdepa; wmerabonusm (oOMeH
BEIIICCTB u MIPEeBpaICHIEC JHEPTHUN), roMeocTas
(camoperynsius), OMOCHHTE3 Oeka, CTPYKTypHast

opranu3anus XUBBIX CUCTEM, TUCKPECTHOCTL, CaMOPETyJIsANs,
CaMOBOCIIPOU3BCACHUC (perOJIYKLII/IH), HaCJICIACTBCHHOCTD,

W3MEHYMBOCTh, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBAasi OpraHu3aLus;
chOpMUPOBAHHOCTh  yYMEHHS  PACKpbIBaTh  COJEPIKAHHE

OCHOBOIIOJIATAIOIINX OHOJIOTMUECKUX TEOPHA W THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MPOUCXOKACHUS KU3HU U YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOTIOJIATAIOIITHE
Omosorndeckre 3akoHbl U 3akoHoMepHocTH (I. Mennens, T.
Moprana, H.M. BaBuioBa, 3. I'ekkens, ®@. Mrwoiuiepa, K.
bapa), rpanulbl KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpuoOpeTeHrne OmbITa TPUMEHEHHUS] OCHOBHBIX METOJIOB
HAayyHOTO  TIO3HAHMS,  HCIOJNB3YeMbIX B  OHOJOTHH:
HaOMIOJIEHUST W ONHUCAHUS JKUBBIX CHCTEM, IPOIIECCOB U

SBJICHHI; OpraHU3alMi M TPOBEICHHUS OHOIOTHYECKOTO
JKCIEPUMEHTA, BBIJIBUKEHUS TUIOTE3, BBISIBJICHUSA
3aBUCUMOCTHU MEXIY UCCIIENYyEeMbIMU BEIIMYMHAMU,

OO0BSICHEHHUS] TIOJYYCHHBIX PE3yNbTaTOB M (OPMYIUPOBAHUS




- BBISIBIIATH HMPHYNHHO-CJICICTBCHHBIC CBSI3U u
AKTyaJIM3UPOBATh 3a/1a4dy, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs,
HAaXOJWTh  apryMEHTBl  JUIA  JOKa3aTelIbCTBA  CBOMX
YTBEPXKACHHIA, 33/1aBaTh MapaMETPhl M KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATh IIOJIYYCHHBIC B XOJAC PEIICHUS 3aJa4du
pe3yNbTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TICPEHOCHTHh 3HAHWS B I[IO03HABATCIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIABATaTh HOBEBIC HJIEH,
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTH HX HCIIOJIL30BAaHUS B II03HABATCILHON U
COILIMAJILHOM MPAKTUKE

npeajaratb  OpHUIMHAJIbHBIC

BBIBOJZIOB C KCIIOJIb30BAHHUEM HAYYHBIX IOHITUH, TEOPUH H
3aKOHOB;

COPMHPOBAHHOCTh ~ YMEHHUSI  BBIICISTH  CYIIECTBCHHBIC
MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U  DYKApHUOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIEHO30B M JKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMEHa BEUIECTB W TMPEBpAIEHUS JHEPTUU B  KIIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOr0 OOMEHa,
XEMOCHHTE3a, MUTO03a, Mei{03a, OIUIOJI0TBOPCHHUSI, PA3BUTHUS H
Pa3MHOXXCHHS, WHIWBUIYaIbHOTO pPAa3BUTHS  OpraHW3Ma
(oHTOrEeHe3a), OOpbOBI 3a CYIIECTBOBAaHHME, ECTECTBEHHOIO
otOopa, BUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTraHU3MOB
K cpeae OOWTaHMS, BIUSHUS KOMIIOHGHTOB JKOCHUCTEM,

AHTPOITIOTCHHBIX U3MEHEHHUU B JKOCHUCTEMAX cBoeH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U MPEBPAIICHUE YHEPTUHU B
ouocdepe;

c(OPMHPOBAHHOCTh YMEHHUS peliaTh OMOJOTHUYECKUE 3a7a4H,
COCTaBJIATh TEHOTHUIMYECKHE CXEMbl CKpEUIMBAaHUS JUIs
pa3HbIX TWUIIOB HACJENOBaHUS IPU3HAKOB Yy OPraHU3MOB,
COCTaBIATh CXEMBI IIEPEHOCAa BEINECTB M JHEPrUU B
9KOCUCTEeMaXx (1IeTH MUTaHUs, TUIIEBbIE CETH)

OK 02.
Hcnonb3oBars
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajau3a u
WHTEPIIPETAUN
uH(pOopMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHMSI 3a/1a4
npodecCHOHATbHON
JeATETbHOCTH

B 065acTi IeHHOCTH HAY4YHOT'O TIO3HAHMUSL:

- ¢(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKH M OOLIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOTO Ha Janore KYJIbTYD,
CIOCOOCTBYIOILIETO OCO3HAHMIO CBOETO MecTa B
MOJINKYJIbTYPHOM MUPE;

- COBEpILIEHCTBOBAHHE S3BIKOBOM M YUTATEIbCKOW KYJIBTYpbI
KaK CpeICTBa B3aMMOJEHUCTBUSA MEXAY JIIOAbMHM M ITO3HAHUS

MUpa;
- OCO3HAHHUE LIEHHOCTU HAy4YHOH NeATEeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATH MPOEKTHYIO u HCCIIEJIOBATEIbCKYIO

JEATEIIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;
OBnajieHne yHUBEPCAIBHBIMH YYCOHBIMU ITO3HABATECIHBHBIMU
NENCTBUSIMU:

COPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  OIICHUBAThH
UHPOPMALIUIO OHOJIOTHYECKOT0 COJIEPKaHMS, BKJIFOYAOLIYIO
MICEB/JIOHAYYHbIC 3HAHHWS W3  PA3IMYHBIX  HCTOYHUKOB
(cpenctBa MaccoBOM HMH(POPMALIMK, HAYYHO-TIOMYJISPHbIE
MaTepHalibl);  MHTEPIPETUPOBATh  ATHYECKHE  ACIIEKTHI
COBPEMEHHBIX HCCIEIOBaHUW B OHOJOrMM, MEIULUHE,
OMOTEXHOJIOTHH; paccMaTpUBaTh TI00ATBHBIE KOJIOTHYECKHE
npobJIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIIEHHIO K
HUM COOCTBEHHYIO TTO3UIIHIO;

c(OPMHPOBAHHOCTh ~ yMEHHUI  co3gaBaTb  COOCTBEHHBIE
NUCBMEHHbIE U YCTHBIE  COOOLIEHMS  Ha  OCHOBE
Ouosiornyeckoil MHGOpMALMU M3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmnapar OMoJIOTuu




B) paboTa ¢ ungopmanmeii:

- BIIaJIETh HaBBIKaMH TOJTYy4YEHUSI HHPOPMALUU U3 UICTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH IOMCK,
aHalu3, CHCTEMAaTHU3alMI0 W HWHTEpHpeTanvio HHGOpMaIUu
pasIMYHbIX BUAOB U (GOPM IPEICTABICHHUS;

- co37aBaTh TEKCThl B PAa3MUYHBIX (opMaTax C y4eToM
Ha3HaueHUs MH(OpManuu M LEJIEeBOM ayIuTOpHM, BbIOMpas
ONTUMAIIbHYIO ()OPMY NIPECTABICHHUS U BU3yaTH3aIUN;

- OLIEHUBAaTh JIOCTOBEPHOCTh, JETUTUMHOCTh MH(POPMALIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- UCIIO0JIb30BaTh cpeacTBa MH(POPMALIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUN B PELIEHUH KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX ~ M OpPraHM3allMOHHBIX  337a4 ¢
coOuIr0IeHEM TpeOoBaHUI HPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TMTUEHbI, PecypcocOepekeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- BJIQIETh HAaBbIKAMU Paclo3HaBaHMs U 3alUThl HHPOPMAIINY,
MH(}OpMallMOHHON 0€30MaCHOCTH JIUYHOCTH

OK 04. DddexTrBHO

B3alMOJICCTBOBATE
" paboTtaTh B
KOJIJICKTHBE "
KOMaHJ1e

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHO-HCCIeI0BATENbCKOMH,
MPOEKTHOM M COIMATIbHOM JEATEIIbHOCTH;

OBjaieHHe  YHMBEPCAJbHBIMM  KOMMYHHUKATHBHBIMH
NeMCTBUAMMU:

0) coBMecTHasl 1eATEeJIbHOCTD.

- MOHMMATh W HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M
WHAWBUIYAIbHON paboTHI;

- MPUHUMATD e COBMECTHOM NEATEIIbHOCTH,
OpPraHu30BbIBaTh W KOOPJAMHUPOBATH JIEUCTBUS IO €€
JOCTMDKEHHUIO: COCTAaBJATh IUIAaH JIEWCTBUHM, PpaclpenessTh
pPOJU C Y4EeTOM MHEHUN YYaCTHHKOB OOCYXKIATh PE3yNbTAThI
COBMECTHOM pabOTHI,

-  KOODAWHHPOBATh U BBINONHATE pabOTy B YCIOBHUSAX
peanbHOro, BUPTYaJIBHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

HpI/IO6peTCHI/I€ OonbITa IPHUMCHCHHUA OCHOBHBIX MCETOJ0B
HAy4YHOI'O IIO3HAaHHUA, HCIOJIb3YCMBbIX B OMOJIOTHH:
Ha6JIIOI[eHI/I$I N OIIHMCaHUA JKUBBIX CHUCTEM, IIPOLIECCOB U

HBHCHHﬁ; OopraHu3any W MPOBCACHUA OMOIOTUYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA THUITOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYyECMbIMU BCIMYHMHAMMU,

OOBSICHEHUS TIOJIYYEHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJZIOB C HCIIOJIb30BAHUEM HAYYHBIX IIOHATHM, TEOPUU U
3aKOHOB




- OCYHICCTBJIATH IMO3UTHUBHOE CTPATCTHUYCCKOC IIOBEACHHUE B

pa3J'II/I‘-IHBIX chyam/mx, HpOSIBJ'DITL TBOp‘IeCTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJiagenue YHHMBEpPCAJIbHBIMH peryJsiTuBHbIMHU
JelCTBUSIMU:

') NPUHSATHE ce0sT M APYTrUX JHoeii:

- IPUHUMATh MOTUBBI U apryMeHTHl JPYIHX JIOJed Ipu
aHAJIN3€ PE3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOJIeH Ha OMIMOKH;

- pa3BUBATh CIIOCOOHOCTh OHMMATh MUP C MO3ULIHUU JPYroro
YeloBeKa

OK 07. B 00s1acTHIKO010IrMYECKOr0 BOCIIUTAHHUSA:
CopelicTBOBaThH - ¢(hOPMHUPOBAHHOCTD IKOJIOTHYECKON KYJIbTYphlI, TOHUMAHUE c(pOpMHUPOBAHHOCTE YMCHHS IPUMCHSTH [OTYYCHHBIC 3HAHU
COXpaHEHHIO BIMSHHSL  COLMQIBHO-DKOHOMHYECKHX  INPOLECCOB  Ha | AV OOBACHCHHS OMONOrMYECKHX IPOLECCOB M SBICHMUI, I
OKpY’Karoleu COCTOSIHAE TNPUPONHOM M COLMANBHON CPembl, OCO3HaHue | HPUHATHA MPAKTUYECKUX PEIICHHH B MOBCEIHEBHOU JKU3HHU C
Cpelibl, [J100aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM; LENMbi0  00ecreueH s 0e30macHOCTH  CBOETO  3/0POBbS U
pecypcocOepexeHl | - TUIAaHUPOBAaHUE M OCYIIECTBIEHUE IEHCTBUIN B OKpyKatomieil | 3AOPOBbA  OKPYKAIOIIHX JIFOZICH, COOMIOACHHS  3I0POBOTO
10, IPUMEHSATH cpele Ha OCHOBE 3HAHWS LENeH YCTOMYMBOrO passurths | 00Pa3a XKM3HH, HOPM IPAMOTHOTO TOBEJICHUS B OKPYKAIOIICH
SHAHUsI 06 YENOBEYECTRA, IPUPOIHOM cpene; MOHUMAaHUE HEOO0XOIUMOCTH
M3MECHECHWH KIMMATa, | aKTHBHOE  HENPHATHE  NCHCTBHI, NPHHOCAIMX  Bpej | HCTOJNB30BAHMS JOCTHXKCHUH COBPEMEHHOH Ouonoruu u
TPUHIAIIBI OKpYXaroLeil cpeje; OMOTEXHOJIOTHH JIsl pAIlMOHATIBLHOTO MPUPOIONOIB30BaHUS
OepexIIBOro - YMEHHE NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
IIPOU3BO/JICTBA, HOCJEICTBUS NMPEANPUHUMAEMbIX JEHCTBUNA, NMpPeAoTBpaIlaTh
3¢ dexTuBHO uX;
NIeicTBOBATh B - pacUIMpEHUE OIbITa JIE€ATEIbHOCTH  3KOJIOTMYECKON
Ype3BhIUAHBIX HAIPaBJIEHHOCTH;
CUTYaIUAX - OBJIQJICHHE HABbIKAMH Y4eOHO-HCCIICIOBATEILCKOM, TPOSKTHON U

COIMAJIbHOU ACATCIBbHOCTHU
[IK 4.4 IIJIJAHUPOBAHUE U OCYIIECTBICHHUE IEHCTBUI B OKPYXKaIOIIEn

Pa3spabaTbiBaTb
NPMPOAOOXPaHHbIE
MeponpUaTUA

Cpcac Ha OCHOBEC 3HAHUA neaen YCTOI‘/’IHI/IBOI‘O pa3BUTHA
YCI0BEUCCTBA

OpraHM3allK U MPOBEACHUs OMOJIOTUYECKOT0 3KCIIEpUMEHTA,
BBIJIBUJKEHUS THIIOTE3, BBISIBICHUS 3aBUCHMOCTH MEXIY
UCCIIEAyeMbIMH  BEIMYMHAMH, OOBACHEHHS IOJyUYEHHBIX
pe3yNnbTaToB ¥ POPMYIUPOBAHUS BHIBOJIOB C UCIIOIH30BAHUEM
Hay4HBIX [IOHATUHI, TEOPUI U 3aKOHOB




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

JTUCHUATIIMHBI

2.1. O0beM JUCHUIIMHBI U BBl Y4e0HOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpPaMMBbI THCHUTLIAHBI 56

B T.4.

OcHoBHoOeE conepxxaHue 56

BT. 4.:

TEopeTHYecKoe 00ydeHne 40
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUEC

IIPaKTUYECKUE 3aHATUS 14
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 8

1abopaTOpPHBIE 3aHATUS 2

B T.4. Hp0(1)eCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHOG COACPIKAHUC

IIpome:kyTouHas arTecTanus (3a4yer)




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TUCIATIIIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeEM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHYMH) 4acoB KOMIIeTeHIM U
1 2 3 4

Pasznes 1. KiieTrka — cTPyKTYPHO-(DYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 18
Tema 1.1. OcHoBHOE co/lep:KaHue 2 OK 2
Buosorus kak TeopeTnueckoe odyueHue: 2
Hayka. O0mast | CoppemeHHBIE OTPACIH GHOTOTHYECKHX 3HAHHIT. CBSI3b GHOIOTHH C IPYTUMHI HAYKAMI: OHOXUMUS,
XapaKTepUCTUK |OGuodu3uka, OnoHuKa, reHoreorpadus u p. Poib u MmecTo Ouonoruu B GopMUpOBaHUN COBPEMEHHOM
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KuBoi Marepun. O011as xapakTepuCTHKA )KU3HH, CBOIICTBA

JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIIETOK
Tema 1.2. OcHoBHOE co/lep:KaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe od0yueHue: 2 OK-2
¢ynxkuuonanbn | Kinerounas teopust (T. [lIBann, M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOI OK-4
asl OpraHu3anus | KJIETOYHOU TEOpHUHU. TUIIBI KIETOYHOM OpraHU3alyn: MIPOKAPUOTHUECKUN U 3YKAPUOTHIECKU.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe MPOKapuoTUYECKOi kineTku. CTpoeHue

syKapuoTHueckol kieTku. Hexkiierounsle popmbl )kU3HU (BUpYCHI, OakTeprodarn)

JlabopaTopHble 3aHATHSA: 2

1. Jlaboparopnas pabota «CTpoeHHE KIETKHU (pacTeHUs, )KUBOTHbIE, TPUOBI) U KJIETOYHbIE BKIIOUEHUS
(kpaxMai, KapOTUHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

IpakTuyeckoe 3ansaTue Nel 2

buonoruueckas pojab MUHEpaIbHBIX BEIIECTB B 00ECIIEUEHUH KU3HEAEITEIbHOCTH OPraHU3MOB,

MpOsBIIEHUS AUcOaNaHca MUHEPATIbHBIX 3JIEMEHTOB
Tema 1.3. OcHoBHOE coep:xaHue 4 OK-1
CTpykKTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynxkuuonaabH | XpomocomHas teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHEIE U
ble (PAKTOPbI HETOMOJIOTMYHBIE XPOMOCOMBI, TaIIOWAHBIN U AuTUIouAHbIH Habop. Hyxnennossie kucnotel: JTHK, PHK
HACJIEACTBEHHOC | HaXOXJIEHHE B KJIETKE, UX CTPOCHUE U (PYHKIIMU. MaTpUYHbIE POLIECCH B KJIETKE: PEIUIMKALIU,
TH OouocuHTe3 Oenka, penapanus. [ eHeTHUeCKUi KO U €ro CBOWCTBa

IIpakTHyeckoe 3anaTHE Ne2 2




Pemenue 3ana4 Ha onpeaeiIeHUe II0CICA0BATEIBHOCTH HYKICOTU0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae
M3MEHEHUs TOCIIeI0BaTeIbHOCTH HyKieoTu0B JTHK

Tema 1.4. OcHoBHoOe coepkaHue 2 OK-2
O0Omen Bemect | TeopeTnueckoe od0yuyeHue: 2
H npepauienre | [Toustre MeTaObOIN3M. ACCUMUIIALNS U JTUCCUMUIALIUS — JIBE CTOPOHBI MeTtabonu3Ma. Tumnesl oOMeHa
JHEPrum B BEILIECTB: aBTOTPOGHBIN U reTepoTpodHBII, a3p0oOHBIN 1 aHAdpOOHBIH. [ImacTuyeckuii oOMeH.
KJIeTKe dorocuHTe3. XeMOCHHTE3
Tema 1.5. OcHoBHOE co/lep:KaHue 2 OK-2
KuzHeHHbIH TeopeTuueckoe o0y4eHue: 2 OK-4
LHMKJI KJIETKH. Kierounslii nuki, ero nepuosl. MUTO3, €ro cTajinu U NpoUCcXoadiue npoueccel. buonoruueckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meitose. Kpoccunrosep. buonornueckuii
CMBICII MeH03a
KoHnTpoubHasn MounekyJIIpHBIIA YPOBEHb OpraHnu3aluy )KUBOTO 2
pabora
Paznen 2. Ctpoenue u GpyHKUMH OPraHusmMa 12
Tema OcHoBHOE coaep:xaHue 2 OK -2
2.1.Ctpoenue Teopernueckoe o0y4eHune: 2 OK -4
OpraHm3ma MHoOrokieToyHble Opranu3mMel. B3anMocCBsI3b OpraHoB U CUCTEMBI OPIaHOB B MHOTOKJIETOUHOM OpTaHU3ME.
®opmbI ['omeocTas opranusMa u ero nojAjiepKaHue B MPOLIECCE KUZHEAESITEIIbHOCTH
Pa3MHOKEHHUS ®opmbl pa3MHOKEHUSI Opranu3MoB. becrnonoe u monoBoe pazMHOkKeHHe. Buapl 0eCcrionoro pa3MHOKEHHUS.
OpPraHu3MoB [TonoBoe pazmMHoOxkeHue. ['ameTorenes y ;kuBoTHbIX. CriepmaToresnes 1 oorene3. CTpoeHHe MOJI0BBIX
Onrorenes KJ1eTOK. OII010TBOPEHUE
pacTeHui, NnauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes u ero crajauu. IloctamOpruoHanbHbIi MEpUO.
KMBOTHBIX U Cranuu mocTIMOPUOHATBLHOTO Pa3BUTHS Y )KHBOTHBIX U 4esioBeka. [IpsMoe u HenmpsiMoe pa3BUTHE.
yeJi0BeKa buonornueckoe crapenue u cMeptb. OHTOT€HE3 paCTCHUI
Tema 2.2. OcHoBHOE coep:KaHue 4 OK-2
3akonomepHocT | Teopernyeckoe o0y4eHue: 2 OK -4
U HacjieioBaHusA | OCHOBHBIC IOHATUS T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3aKoHbl I'. Mennens
(MOHOTHOpPHTHOE ¥ TOTUTHOPHUIHOE CKpelIuBaHue). B3anMmoaeiicTBrie reHoB
IpakTuueckoe 3ansaTue Ne3 2

Pemenue 3aga4d Ha OMpCACIICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB ITPU MOHO-,
Au-, HOJ'II/IFI/I6pI/II[HOM M aHAJIU3UPYIOIIEM CKPEIIMBAHUH, COCTABJICHUEC I'CHOTHIIMYCCKUX CXEM
CKpCuIMBaHUA




Tema 2.3. OcHoBHOE coep:kaHue 4 OK-1
CuenienHnoe TeopeTnueckoe o0yueHue: 2 OK -2
HacJel0oBaHHe 3axonbl T. Moprana. CuenieHHoe HaclleZJoBaHUE I'€HOB, HapyllleHue clemienus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLIETIJICHHBIX C [10JIOM

IIpakTHyeckoe 3ansaTne Ned 2

Pewrenne 3amau Ha onpeneneHne BEpOATHOCTA BOSHUKHOBEHHUSI HACIIECTBEHHBIX IPU3HAKOB ITPU

CUEIJIEHHOM HacJIeJOBAaHUHU, COCTABICHUE FT€HOTUITNYECKUX CXEM CKPEIIMBaHUs
Tema 2.4. OcHoOBHOE co/iep:KaHue 2 OK-1
3akonomepHocT | Teoperuyeckoe o0yueHue: 2 OK -2
" N3meHunBOCTH IpU3HAKOB. BU/Ibl N3MEHUMBOCTH: HACJIEICTBEHHAs M HEHACIIEICTBEHHAsA. 3aKOH OK-4
H3MEHYHMBOCTH TOMOJIOTMYECKUX PSAJI0B B HacieacTBeHHOM u3menurnsocty (H.W. BaBunos). Myranmonsast reopus

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

3a00JIeBaHUs YeIIOBEKA. | eHHbIC U XpOMOCOMHBIE O0JIC3HH YeioBeKa. boJie3Hu ¢ HACIeICTBEHHOM

IIPeIPacloIOKEHHOCThI0. 3HAUEHUE METULIMHCKON N'€HETUKU B IPEIOTBPALLEHUH U JICUEHUU

TeHETUYECKUX 3a00JIeBaHUN YelloBeKa
Pa3nea 3. Teopus 3Bor00MN 4
Tema 3.1. OcHoBHOE cogepkaHue 2 OK -2
Hcropus Teopernueckoe o0yueHnue: 2 OK -4
IBOJIIOIUOHHOTO | [lepBrie sBomtononHble KoHuenuuu (XK.b. Jlamapk, XK.JI. Brogdon). DBomonnonnas teopus Y. JlapuHa.
Y4YeHHS. CuHTeTH4eCcKast TEOpHs IBOJIIOLMH U €€ OCHOBHBIE NIOJIOKEHUS.
MuxposBoonu | MukposBomronus. [lomynsius kak sIeMeHTapHas eJMHALA YBOTIONNH. [ eHeTH4ecKrue OCHOBBI YBOJIIOIIHH.
s1 DneMeHTapHbIe (PaKTOPHI HIBONIONMU. ECTeCTBEHHBIN 0TOOp — HANPABIISIIONTUH (haKTOP IBOJIIOIIH.
MakposBoaronu | Bumgoobpa3zoBaHue Kak pe3yabTaT MUKPOIBOTIOIUH
1. MakponsBosnrorus. @DopMbl 1 OCHOBHBIE HampaBieHus1 MakpodBororuu (A H. Ceseprion). [Tytu
Bo3nukHoBeHMe | qocTmxkeHus OHosorudeckoro nporpecca. Coxpanenne OMOpasHOOOpas3us Ha 3emIie.
U pa3BHUTHE ['unoTe3bl ¥ TeOpUU BO3HUKHOBEHUS KM3HU Ha 3emiie. [losiBiaeHue nepBhIX KIETOK U UX IBOJIIOLIHSL.
KU3HU Ha 3eme | TIpokaproThl U SYKapHOTHL. [IPOMCX0KIEHIE MHOTOKJIETOUHBIX OPIaHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

L[apCTB dYKapHOT
Tema 3.2. OcHoBHOE coepKaHue 2 OK-2
IIpoucxoxnenue | Teoperuyeckoe o0ydeHue: 2 OK-4
YyeJioBeKa — AHTpononorus — Hayka o yesnoBeke. CucreMaTH4ecKoe NoJIokeHue yenoBeka. CX0ACTBO U OTIIMYUS
aHTpONOreHe3 4eJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIIOLNS COBPEMEHHOTO YEJI0BEKA.

UYenoBeueckue packl U UX €JUHCTBO. Bpems U IIyTH pacceiaeHus 4esloBeKa 110




wia”ere.IIpucnoco6IeHHOCTh YesloBeKa K pa3HbIM YCIOBUSAM CPEIIbI

Pa3nea 4. dxosorus 12
Tema 4.1. OcHoBHOE coep:kaHue 4 OK-1
Jxosornyeckue | Teopernueckoe odoydeHue: 4 OK-2
daxTopsl 1 Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAsA, HA3€MHO-BO3IylLIIHAs, IOYBEHHAs, BHYTPUOPIaHU3MEHHasL. OK-7
cpeabl ;KH3HH Ou3MKO-XUMUYeCcKue 0cOOEHHOCTH cpesl 00uTaHus opranu3MoB. [IpucnocoOnennst opraHu3MoB K KU3HU B
HMonyasuus, pasubix cpenax. [lonstue skonorudeckoro dakropa. Knaccudukanus sxonoruyeckux axropos. [Ipasuio
coo01ecTBa, muanmyMa 1O. JInbuxa. 3akon TonepantHocty B. Hlendopna
IKOCHCTEMBbI DKoslornyeckas XxapakTepuCcTHKa BUJa U HOMYJISALMHU. DKOJIOTHYecKas HUILA BU1A. DKOJIOTMUECKUe

XapakTepucTUKH nomysinuu. CoolIiecTBa U 3KOCUCTEMBI. bro1ieHo3 1 ero cTpykTypa. CBA3U MEXTy

opranuzMamu B 6uoneHose. CTpyKTypHbIE KOMIIOHEHTbBI 3KOCHCTEMbI: IPOYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopor BelecTB ¥ HOTOK 3HEPruM B 3kocucTeme. Tpoduueckue ypoBHH

Tpoduueckue nenu u cetu. OCHOBHbBIE IIOKAa3aTeNINM IKOCUCTEMbI. broMacca 1 npoaykius. JK0JI0ruuecKue

MMpaMHJIbl yucell, buoMaccsl U 3Hepruu. [IpaBmiio nupaMuibl SHEPTUHU.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJjaHUi 110 MIEPEHOCY BEIIECTBA U SHEPTUHU B

HKOCHCTEMAX C COCTaBJIEHHE TPO(UUECKUX LIenel U Mupamu OMOMacchl U SHEPTUU
Tema 4.2. OcHoBHOE cogepkaHue 2 OK-1
Buocdepa - Teopernueckoe o0yueHnue: 2 OK -2
rJ100a1bHas buocdepa — xxuBas obonouka 3emnu. Pa3surue npeacrasnenuit o buocdepe B Tpyaax B.M. Bepuazackoro. OK-7
akosioruveckast | OGxactu Ouocdeps! 1 ee KoMIOHEHTHI. JKuBoe BelecTBo Onocheps! 1 ero GyHKINH.
cucTremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocgepbl. OcobeHHOCTH Orocdephl Kak I00aIbHON IKOCUCTEMBI.

JluHamuueckoe paBHOBecHe B 6rocdepe. KpyroBopoTs! BeIecTB 1 OMOre0XUMHUYECKUE IIUKIIBI.

I'moGaibHBIE HKOJIOTHYECKUE POOIEMBbl COBPEMEHHOCTH
Tema 4.3. OcHoBHOeE coiep:KaHue 4 OK-1
Bausinue Teopernueckoe ooy4eHue: 2 OK -2
AHTPONOIEeHHBIX | AHTPOINOTEeHHbIE BO3EHCTBUS Ha Onocdepy. 3arps3HeHus Kak BU aHTPOIIOTEHHOTO BO3/IEHCTBUSI. OK-4
(¢akTopoB Ha AHTpoTOoreHHbIe Bo3/eicTBUS Ha aTMochepy. Bo3aelicTBus Ha ruapochepy. Bo3aeiictBus Ha mutocdepy. OK -7
ouocepy AHTpOTIOTEHHBIE BO3JICHCTBUS HA OMOTHYECKUE COOOMIECTBA. YTIyOJEHHO U3Y9arOTCsl OTXO/bI, CBSI3aHHBIE

C ompenereHHoN mpodeccueil/cnenuaTbHOCThIO

IpakTuueckoe 3ansatue Ne5 2

[IpakTnueckoe 3ansaTue «OTXO0/bI IPOU3BOJICTBAY
Tema 4.4. OcHoOBHOE coep:kaHue 2 OK -2
Biusinue Teoperuuyeckoe 00y4eHme: 2 OK -4




COMATBHO- 3710pOBbe U €ro cocTaBistomue. PakTopsl, NOJ0KUTENBHO U OTPULIATEIBHO BIUSIOLINE HA OPraHU3M OK -7
IKOJIOTHYECKHUX | yentoBeka. [IpobiiemMa TeXHOTCHHBIX BO3/ICHCTBHIA HA 3I0POBBE YETIOBEKA (IJICKTPOMArHUTHBIC TIOJIA,
¢paxTopos Ha ObITOBast XUMUS, U30BITOUHBIEC ITYMBI, palallvs U T.11.). AJlanTalus OpraHu3Ma 4eiioBeka K (hakropam
3710pOBbe okpykatomeit cpeabl. [IpuHunner hopMupoBaHUs 370pOBbECcOEpETaroNIero nopeaeHus. Ou3nuecKkas
YeJ10BeKa AKTUBHOCTb U 3710pPOBbE. bHOXMMHUYECKHE aCIIEKThl PALIMOHATIBHOIO [TUTAHUS
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue MPUKJIATHOTO MOLYJIsI)
Pa3neu S. buosiorus B :KU3HH 8 OK-1
Tema 5.1. OcHoOBHOE coJep:KaHue 4 OK -2
Buorexnosnornn | Teoperuuyeckoe comepRaHue: 2 OK-4
B "KU3HHU buortexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHBIE HAMPABICHUS COBPEMEHHON OMOTEXHOIOTHH. 11K4.4
KaK10r0 Mertonpl OnorexHosoruu. OObeKThl OMOTEXHOIOTHH. JTHKA OMOTEXHOJIOTUIECKUX U TeHETHIECKUX

sKcrepuMeHTOoB. [IpaBuia noucka u aHanusa GMO3KOIOrMUYECKON HHPOPMALIUU U3 Pa3IMYHbIX HCTOYHUKOB

(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPEICTBA MaccoBOM nH(popmMarum, cetb VIHTepHET U Ipyrue)

IpakTuyeckoe 3ansaTue Ne6 2

Keiicbl Ha ananu3 HHGOPMAIMH O HAYYHBIX JIOCTHXKEHUSAX B 00JIACTH T€HETUYECKUX TEXHOJIOTHIA,

KJICTOYHOU WHXKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH. 3anuTa Keica: MpeACTaBICHUE Pe3yIbTaTOB PEIICHUS

KelcoB (BBICTYIUICHUE C MTPEe3eHTaIe )

Pa3BuTue npoMelluIeHHONH OMOTEXHOIOTUI U €€ MPUMEHEHHUE B KU3HU YEJIOBEKA, TOMCK U aHAIIU3

uH(pOpMaLUY U3 Pa3IMYHbIX HCTOYHUKOB (HayuHas M yueOHO-HaydHas JTUTepaTypa, CpeAcTBa MacCOBOM

uHpopmanuu, cetb IHTEpHET U JpyTrue)

Keiicbl Ha aHanu3 HHPOPMAIMK O Pa3BUTHH IPOMBIIIJIEHHOW OMOTEXHOIOTHH (10 rpynmnam)

*B Tom yunciie npogeccCHOHATBHO-OPMEHTHPOBAHHOE COJlep:KaHHe TPAKTHYECKOr0 3aHATHSA 2
Tema 5.2. IpakTH4ecKkoe 3ansaTHe Ne7
buorexHosiorun OK-1
B OTHYECKUE aCTIeKThl Pa3BUTHA OMOTEXHOJIOTHIA U IPUMEHEHHUE UX B KHU3HH YEJIOBEKA, TIOUCK U aHAJIN3 2 OK - 2
IIPOMBILITIEHHOC uH(pOpMaIUY U3 Pa3IMYHBIX HCTOYHUKOB (HayuHas M yueOHO-Hay4Has JTUTepaTypa, CpeAcTBa MacCOBOM OK - 4
TH. uHpopmanuu, cetb IHTEpHET U JpyTrue) [IK 4.4
ConuanbHo- Ketlicpl Ha ananu3 nHpopMalUu 00 STUYECKUX ACHEKTaX Pa3BUTUS OMOTEXHOJIOTUH (10 TpyIIIam)
ITHYECKHE Pa3Butne OMOTEXHOJIOTHII ¢ IPUMEHEHHEM TEXHUYECKHX crcTeM (OHMomHXeHepus, OnonHpopmaTuka,
ACIICKThI OMOHUKA) M UX IPUMEHEHUE B )KU3HU YEJIOBEKa, TOUCK U aHAIN3 HH(POPMAIUH U3 Pa3INYHBIX HCTOYHUKOB
OMOTEXHOJIOTHIl | (HayuHas i y4eGHO-HAyUHAs THTEPATYPa, CPEICTBA MACCOBON HHbOPMALHH, ceTh VIHTEpHET U Apyrie)
BHOTeXHOIOTHM | Kejich Ha ananm3 nH(OPMALHY O Pa3BUTHN GMOTEXHOJIOTHIT C IPUMEHEHHEM TEXHIUECKHX CHCTEM (110
 TEXHHYECKHE | 1yurinay)
CHETEMD B ToMm 4nciie npodeccnoHaAIbLHO-OPHEHTHPOBAHHOE COJAEPKAHUE MPAKTHYECKOI0 3aHATHSA 2




IIpome:xxyTouyHa
A aTTecTAlus
10 TUCHUILIHHE

3a4€CT

Bcero:

56




3. YCJIOBUS PEAJU3ALIMU ITPOTPAMMBI OBILEOBPA30OBATEJIBHOM
JTUCHMUILIAH

3.1. lns peajiM3anMu NPOrpaMMbl JMCHUILTHHBI JOJKHBI OBITH MPEIyCMOTPEHbI
cJIeAyoLIHe cCrelHaJbHbIe IOMelleHUs

Kabuner«buonornn», ocHameHHBI o0O0OpyAOBaHWEM: MeOeab, JOCKa, Me,
HarJsgiHble 1mocoOust (KOMIUJIEKTBI Y4eOHBIX TaOiMIl, IUIAKATOB), TEXHUYECKUMU
cpencTBaMu OO0YYEHUS: KOMIBIOTEp C YCTPOMCTBAMU BOCIPOM3BENCHUS 3BYKa, IPUHTED,
MYJIbTUMEIUA-TIPOCKTOP C HIKPAHOM.

JlabopaTopusi, oOcHaileHHas O0OOpyJOBaHMEM I  TPOBEACHUS  3aHSATHI:
MHUKPOCKOITBI, CEKYHIOMEDP, TOHOMETp, JabopaTopHas mocyaa (MpoOUpKH, TTOICTABKU IS
POOUPOK, TMUHIIETHI, MMECOK, CTYNKH C MECTUKAMH, MPEIMETHBIC M TOKPOBHBIC CTEKIIA,
CTEKJIIHHbIE TaJOYKH, MpEnapoBaJIbHbIE WIJIbI, (UIbTpOBajbHas Oymara (candeTkn),
CTaKaHbl) TUIEPTOHUYECKUN pacTBOp Xjopuja HaTpusi, 3%-HbIA pacTBOp MEpPOKCHAA
BOJIOPOJIa, PacTBOP 0J1a B HOAMCTOM KaJIMH, TTUIEPHUH, KIyOHU KapTo(des, JTUCT 310U
KaHAJICKOM, TIoA pPSIOMHBI OOBIKHOBEHHON (psOMHBI WIJIM TOMAarta), JyK pemyaThlid,
pa3BeICHHBIC B BOJIE IPOXIKH);

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

JUist peanuzanuu nporpaMmbl OMOIHOTEUHBIA (POH 00pa30BaTENLHON OpraHU3aALNH
JOJDKEH MMETh IeYaTHbIe W/WIM 3JIEKTPOHHBIE 00pa3oBaTeibHbIE M HWH(OPMALMOHHBIE
pecypchl, PEeKOMEHJIOBaHHbIE Ui MCIIOJIIb30BaHMS B OOpa3oBaTENbHOM Ipoliecce, He
CTaplle IIATH JIET C MOMEHTA U3/1aHHUs.

PekoMeHayeMble TMe4yaTHbIE M3JAaHMUS [0 peanu3aluu  001eo0pa3oBaTeNIbHOM
JTUCUUTUTMHBINPEACTABICHBI B METOJUYECKUX PEKOMEHIALUSIX M0 OPTraHU3aluu 00y4eHHUS.



Y4eOHO-MeTOoAMYECKOE M HH(POPMAIIMOHHOE o0ecievyeHne TUCITUIINHBI
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https://e.lanbook.com/book/409211
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obpazoBanme). — ISBN 978-5-534-09603-3. — Tekct : anextpoHHbId // OOpa3oBartenbHasi uaTdopma
FOpaiir [caiir]. — URL: https://www.urait.ru/bcode/583565 (nata obpamienus: 11.03.2026).
https://www.urait.ru/bcode/583565

7 CmupaoBa, M. C.  EctectBoznanme: reorpadus, OHOIOTHS, 3SKOJOTHS : Y4YeOHHUK [UISI CPEIHEro

npodeccuonansHoro odpazosanust / M. C. CmupHoBa, T. M. CmupHoBa, M. B. Boponenko. — 2-¢ u3.,
nepepad. u gorn. — Mocksa : U3narenscto HOpaiit, 2026. — 274 ¢. — (IlpodeccrnonansHoe oOpa3oBaHue).
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B) TIEPHUOINIECKHE N3TAHMSL:

Ne i/
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8

[Ipupona: Hayu.-momys. xxypHau / yupenutenu : PAH; Hayunsiii u uszgarensckuii nenrp "Hayka" PAH. —
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nedaTHoit Bepcun 0032-874X. — TekcT : HeMmoOCpeICTBEHHBIH.
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4. KOHTPOJIb U OINEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpoibH OLleHKa pe3yIbTaTOB OCBOEHHUS OO0Ie00pa30BaTEILHON TUCITUTIIIMHBI
pacKpbIBalOTCA 4epe3 AUCIHHUILUTMHAPHBIE PE3yNIbTaThl, HAIPaBICHHBIE HA (POPMHUPOBAHUE
00X u npo¢eCCUOHATBFHBIX KOMIIETEHIIMHI TI0 pa3zesiaM U TeMaM COACpKaHMs y4eOHOTO
MaTepuara.

Oomasn Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeH U

Paznen 1. Knerka — KonTponbhas pabota
CTPYKTYPHO- «MouneKysipHbIi YPOBEHb

GyHKUHOHAIbHAS eTUHUIIA OpraHu3alyu >KUBOI'0»
JKHBOT0

OK 02 buonorus kak Hayka. O0ras 3anonHenue TabIUIBI C OMUCAHUEM
XapaKTePUCTHKA KU3HU METOJIOB MHKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBAMH M HEJOCTATKAMHM.
3anonHeHne TabIuIbl «BKiaa yaeHbIx
B Pa3BUTHE OMOJIOTHI

3aroTHeHUEe CPABHUTEITLHOM TAOUIIBI
CXOJICTBA M Pa3jIM4YUil )KHBOTO U HE
JKHBOT'O

OK 01 CrpykrypHO-hyHKIIMOHANbHAs |OLieHUBaeMas JUCKYCCHs 110 BOIpOocam
OK 02 OpraHM3alus KJIETOK JEKIUU

OK 04 Pa3paboTka MEHTaIBHOM KapThI TIO
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ 9YKAPHUOTHIECKUX U TIO
I[apCTBaM B MHHU TPYTIIax
Beimonaenue u 3ammra 1a00paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKITIOUYCHHUS (Kpaxmail, KapOTHHOUIBI,
XJIOPOTIJIACThI, XPOMOIIIACTHI)»
[Ipaktuyeckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HCTOYHHUKOB, PEKOMEHIOBAHHBIX
Mpero1aBaTesieM

OK 01 CrpykTypHO-QyHKIHOHATIbHBIE  |DPOHTAIBHBIN OIIPOC

OK 02 (akTOpHI HACIIEICTBEHHOCTH Pa3pabotka rioccapus
PelieHue 3a1a4 Ha onpe/e/ieHNe

IIOCJIEI0BATEILHOCTH HYKJICOTHIOB,
aMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykaeoruaos JJHK

OK 02 OOMeH BelecTB U @poHTANIBHBIN 0mpoc
3anosHeHNEe CPaBHUTEIBHON TaOIUIIBI




IIPEBPALIEHUE SHEPTUU B KIIETKE

XapaKTepUCTUK TUIIOB 0OMEHa
BELIECTB

OK 02
OK 04

JKn3HEeHHBIN UK KIIETKH.
MuTto3. Meiio3

OOcy>k1eHHe 110 BOIIPOCaM JICKIHH
PazpaboTka 1eHTbI BpeMEeHU
’KU3HEHHOTO [IHKJIa

Pasznen 2. Ctpoenue u
(GyHKIIUM opraHu3zMa

KonTponbras pabota “CTpoeHue u
¢byHKuuu opranuzma’

OK 02
OK 04

Crtpoenue opranusma

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThl
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MOB (PAaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPATKOH XapaKTePUCTHKOM
ux QyHKIMiA

OK 02

@OopMBI pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3anojHeHue TaOIHIIbI ¢ KPATKOM
XapaKTePUCTHKON U TipuMepaMu hopm
Pa3MHOYKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIOBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHe3a
OTJIEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIpyIIIaM
Tect/ompoc

CocraBiieHnE )XKM3HEHHBIX LIUKJIOB
pacTeHuii 1o otaenaM (MOXOBUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBHIHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEOBaHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAIM3UPYIOIIEM CKPEIINBaHUU,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEINBAHUS

OK 01
OK 02

CuenneHHoe HacIeq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB MPU
CIICIIJICHHOM HACJICJ0BAaHUH,
COCTaBJICHUE I'EHOTHIINYCCKHUX CXEM
CKpELIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTalliy IIpH IIepeaaye
HAaACJICAICTBECHHBIX HpI/ISHaKOB,
COCTABJICHUC 'CHOTHUIITNYCCKUX CXEM




CKpEILLIMBaHUS

Paznen 3. Teopus 3Bo/11ounu

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

OK 02 Wcropust 3BOJIIOLIMOHHOTO @pOHTaIBHBIN OIIPOC

OK 04 y4eHusi. MEKPO3BOJIIOLHS Paspa6oTKa rioccapys TEPMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YUCHHS

OK 02 MakposBottonus. OueHuBaemasi TUCKyCCHUS:

OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3emiie OHOJIOrMYeCKON TEPMUHOJIOTUN U

CHUMBOJIMKH JUIS JOKA3aTeIbCTBA
POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [IpoucxoxaeHne 4enoBeka — OpOHTAIBHBIN ONPOC

OK 04 AQHTPOIIOreHE3 Pa3paboTka neHTBl BpeMEHU
MIPOUCXOXKICHUS YeTIOBEKa

Paznen 4. Dxosorus

OK 01 Okojnoruyeckue GpaxTopsl U Tect 10 KOJIOTHYECKUM (PaKTOpaM U

OK 02 CpEeIbl KU3ZHU cpenaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomynsiusi, cooOriecTna, CocraBieHune cxeM KpyroBOpOoTaBelIecTs,

OK 02 HKOCHUCTEMBI UCIIOJB3YSl MaTePHAIIbI JICKIIUH

OK 07 PeleHne npakTUKO-OPHEHTUPOBAHHBIX
pacyeTHBIX 3a/1aHUM 110 IEPEHOCY
BEILECTBA U SHEPTHHU B IKOCUCTEMAX C
COCTaBJICHUE TPOPUUECKUX LIEHeH 1
nupamMul 6MOMAacChl U SHEPTUU

OK 01 buocdepa - rmobanbHas OueHuBaemasi IUCKyCCHs

OK 02 HKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BnusiHue aHTpONOreHHbIX Tecr

OK 02 daxTopos Ha 6uochepy I[Ipaktryeckas paboTa “OTX0IbI

OK 04 IPOU3BOICTBA”

OK 07

OK 02 Bnustaue connansHo- OueHrBaemasi IUCKyCCHS

OK 04 SKOJIOTHYECKUX (PAKTOPOB Ha Beimonuenne nadbopaTopHoi paboThI Ha

OK 07 3JI0pPOBbE UEIIOBEKA BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bausiaue abnoTnyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMIeparypsl)”

Paznen S. Buosorust B :km3HM  |3amuTa Kelica: IpecTaBlIeHUE

pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUIEHHUE C TIPE3CHTAINEN )

OK 01 buorexHosoruu B ;KU3HU BrinonHenue kelica Ha aHaIu3




OK 02

KaXxXja0ro

MH(OPMALIUK O HAYYHBIX JOCTUKEHHIX

OK 04 B 00JIACTH T'€HETUYECKUX TEXHOIOTHI,
KJICTOYHOW MHKEHEPUH, MUIIEBBIX
O6uoTexHoJIO0rHi (TI0 Tpynnam),
IpEeJICTaBICHHUE PE3YIbTATOB PEIICHUS
KENCOB

OK 01 [TpombinienHast OuorexHosorusi |BeimonmHeHNe Keiica Ha aHAIN3

OK 02 uH(pOpMAIMY O Pa3BUTHU

OK 04 MPOMBIIICHHON OMOTEXHOJIOTHH (110
rpynmnam), IpeCTaBICHUE PEe3yIbTaTOB
pELIEHHS KEMCOB

OK 01 ConuaabHO-3THYECKHE acIeKThl | BrImojHeHue Kelica Ha aHaIn3

OK 02 OuorexHoI0rui uHpOpMaIMu 00 ITUIECKUX aCIEeKTax

OK 04 pa3BHUTHS OMOTEXHOJIOTHH (T10
TpyImam), IpeJCTaBICHUE PEe3yIbTaTOB
pELIEHHS KEMCOB

OK 01 buorexnosnoruu u rexuuueckue |BrinosiHEHUE Keiica Ha aHAIN3

OK 02 CHCTEMBbI nH(pOpManNH O pa3BUTUSA

OK 04

OMOTEXHOJIOIMI ¢ IPUMEHEHUEM
TEXHUUYECKUX CHCTEM (110 IpymIam),
IPEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEHCOB




