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Pabouas nporpamMma JUCHHTUIMHEL pa3paboTaHa Ha OCHOBE TPEOOBAHUIA:
DenepanbHOr0 rocyAapcTBEHHOTO 00pa30BaTEbHOTO CTaHAapTa CPEXHEro

obmero obpasosanusa (mamee — OIOC COO) (Ilpukas MuHKCTEPCTBA
oOpaszoBanHus ¥ Hayku PD ot 17.05.2012 Ne 413;
denepanbHOTO rocyIapCTBEHHOTO 00pazoBaTeNbHOTO CTaHmapTa

CpenHero npodeccuoHanpHOro obpaszoBanus 1mo mpodeccuu 29.01.33 Macrep mo
U3rOTOBJIEHMIO IIBeMHBIX u3fenuid (IIpukas MuHuctepcTBa 00pa3oBaHUsS U HAYKH
P® ot 26.09.2023 Ne 720), BxonsIeil B cOCTaB yKPYITHEHHOM TPYIIIbI podeccru
29.00.00 TexHONOTUH JIETKON TTPOMBIIIIEHHOCTH.

Opranusanus-paspaboryuk: 3nelHKoBekuil ¢unuan ['BIIOY  «BAT wmenn ['epos
Poccuu A.C. 3aitiieBa

PazpaboTunk:

PomanoBa CsernaHa BrnamuMupoBHa — mpemnojaBareib OO0Ieo0pa3oBaTeNbHEIX

TUCIIUTIINH.

PaccmoTpena u omobpeHa mpeIMeTHON COI''TACOBAHO

(IMKIIOBOM ) KOMHUCCHEH: _ 3aM. nupexrtopa mo YP
%jﬂ/ﬁf 4-0.A. Ocunosa

[Ipotokon Ne « 7 » Fo. oxr 2024r. «_ 2 Z£2F  2024r.

npeiceaTelb KOMHUCCHH
S v C.B. PomanoBa
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1. O0masi XxapakTepucTHKa pado4ei MporpaMMsbl 00111¢00pa3oBaTeIbHOM
AMCHMILIMHBI Brosorus

1.1MecTO AMCUMIINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl
CI10

O6mieobpa3oBaTenbHas AUCHUILIMHA buosorus siBisercsa o0s3aTebHON
JUCIHUIUIMHON ~ 00111€00pa30oBaTENbHOTO  IUKIA  [pPOrpaMMbl  MOJTOTOBKH
KBAJIM(UIIMPOBAHHBIX pabouux, ciayxamux no npodeccun 29.01.33 Mactep no
V3TOTOBJICHUIO IIBEMHBIX U3/ICIIUH.

1.2l1enu u niIaHMpyeMble pPe3yJbTATHI OCBOCHUS THCIUIITHHBI

1.2.1 lleau u 3a1a4u JTUCHMILIMHBI

Heab: QopMupoBaHue y CTYICHTOB TPEJACTABICHUS O  CTPYKTYpHO-
(GYHKIIMOHAIPHOM OpraHu3allii KUBBIX CHCTEM PAa3HOTO paHra KakK OCHOBBI
OPUHATHS PEUIEHUWH B  OTHOIICHHWHM OOBEKTOB JKUBOWM MPUPOJALI U B
MPOU3BOJICTBEHHBIX CUTYaIIUSX.

3agaun:
1) cdhopmupoBaTh MOHMUMaHUE CTPOEHUsI, MHOTOOOpasus U
0COOEHHOCTEN KUBBIX

CHCTEM pPa3HOTO YPOBHA OpraHU3aluy, 3aKOHOMEPHOCTEW  MPOTEKAHUS
OMOJIOTMYECKUX TMPOIECCOB M SBJICHUM B OKpPYXKaIIIEeH cpeae, IEI0CTHOU
HAy4YHON KAapTHUHBI MHUpPa, B3aUMOCBSI3M U B3aUMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

2)  pa3BUTh YMEHHS OINPEICATh KUBBIE OOBEKTHI B IMPUPOJIC; MPOBOIUTH
HAOIIOIEHUS 32 SKOCUCTEMAaMHM JIJISI BBISBJICHHSI €CTECTBEHHBIX M aHTPOIOTE€HHBIX
W3MEHEHHUM, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHUH,

3) cdhopMupoBaTh HABBIKM TPOBEICHHUS TPOCTESUININX OHOJOTHUCCKUX
AKCTIICPUMEHTAIBHBIX HCCICIOBAHUA ¢ COOJIFOJCHUEM TIpaBUiI  0€30MacHOTO
oOparieHus ¢ 00beKTaMu U 000PYIOBaHUEM;

4) pa3BUTh YMCHHMS HCIOJB30BaTh HHOOpMANKIO OHOJOTHUECKOTO
XapakTepa U3 pa3IuyHbIX HCTOYHUKOB;

5) chopMupoBaTh yMEHHS IPOTHO3UPOBATH IIOCIEJACTBHS  CBOCH
JEATeIILHOCTH TI0 OTHOIICHHUIO K OKPY’Karolleh cpene, COOCTBEHHOMY 3J0POBBIO;
000CHOBBIBAaTh M COOJIIOIATh MEPHI MPOMHIIAKTUKH 3a00JICBaHHIA;

6) cdopmMupoBaTH TIOHUMAHKUE 3HAYUMOCTH JOCTHKCHUN OMOJIOTHYECKOM
HayKd M TEXHOJOTHMH B TMPAKTUYECKOM JACATECIBbHOCTH 4YEJOBEKa, Pa3BUTUH
COBPEMEHHBIX MEIMITUHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHHA.



1.2.2 Ilnanupyembie pe3yabTaTbhl 0CBOCHHS 0011¢00pa30BaTEeIbHOM JUCHMILVIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha
ocHoe PI'OC COO

Koa n HamMeHoBanue
(popmupyembIx
KOMIIeTeHI NI

HJ'laHl/lpyeMble pe3yjbTaThbl 0CBOCHHUSA JHCHUIIVIMHBI

Oo0mue

I[I/[CIII/[I[.]'II/IHapHI)Ie

OKO1. BeiOupats
crocoOBI pereHus 3a1a4d
npodeccuoHATBHON
JESTeILHOCTH
MPUMEHHUTEIHLHO K
pa3IMYHBIM KOHTEKCTaM

B gactu Tpya0BOTO BOCIIHTAHHSL:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTepCTBa
TpyHoJrooue;

- TOTOBHOCTbH K aKTHMBHOM J€ATEILHOCTH TEXHOJOTHUECKOMN 1
COIMATPHOM HAIIPaBJIECHHOCTH, CITIOCOOHOCTH HHUIIUUPOBATH
TUIAHUPOBATH H CAMOCTOSITEIIBHO BBITIOJTHATE TAKYIO
JIEITEIbHOCTE;

- HHTEPEC K pa3InuHbIM cepaM nMpodecCHOHATbHON
JIEITEIbHOCTH,

OBnageHne yHUBEpCaTbHBIMU y4€OHBIMU ITO3HABATEIILHBIMU
NEUCTBUSIMU:

a)0a30BbIC JIOTUYECKHUE JICHCTBUS:

- CaMOCTOATEIBHO ((hOPMYIUPOBATH M aKTYaTM3UPOBAThH
npooJIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK WIIU OCHOBAHHUS JUIs
CpaBHEHUS, Kilaccuukauu 00001IeHus;

- OIIPEICIIATD LIEIU JACSITCIIbHOCTH, 33/1aBaTh IMapaMeTPhl U
KPUTEPUU UX TOCTHXKECHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTbH KOPPEKTUBHI B JACSITEILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YABTATOB LIETISIM, OIICHHUBATh PUCKU
MOCIICICTBUI AEATCIIBHOCTH,

c(hopMUPOBAaHHOCTH 3HAHU O MECTE U POJIH OUOJIOTHU B
cucTeme HAy4YHOTO 3HAHUS, (G YHKITMOHATLHOM
TPaMOTHOCTH  4YEJOBEKAa JIIS PEIICHUS  KU3HEHHBIX
npobneM; cHOPMHUPOBAHHOCT,  YMEHHUS  PACKPHIBATH
CoJIepXKaHue OCHOBOITOJIATAFOIIIAX OMOJIOTHYECKIX
TEPMUHOB W TIOHATHW: JKW3Hb, KJIETKA, TKaHb, OpPra,
OpraHu3M, BHJ, TMOMYJSALUS, D3KOCUCTEMa, OHOLIEHO3
o6uocdepa; MmeTaboa13M (0OMEH BEIIECTB M IIPEBPAIICHHE
SHEPIrHK) TOMEOCTa3 (caMOoperyssius),0n0CHHTE3 OelKa,
CTPYKTypHas OpraHu3aIus KHUBBIX CHCTEM,
JMCKPETHOCTh, CaMOPETYJISIMS, CaMOBOCIIPOU3BEICHUE
(penpoayKIus) HACJIeZICTBEHHOCTh M3MEHYHUBOCTb,
SHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YpOBHEBas
opranuszanusi; chOpMHUPOBAHHOCTh YMEHHUS PACKpPbHIBATh
COJIepXKaHue OCHOBOIIOJIAT AFOIINX OHMOJIOTUYECKHUX
TEOPUl M  TUNOTE3:  KIETOYHOW,  XPOMOCOMHOM,
MYTallMOHHOW, HSBOJIIOLIMOHHOW MPOUCXOXKIACHUS KUZHU
yenoBeka, C(HOPMUPOBAHHOCTh YMEHUS PACKPHIBATh
OCHOBOIIOJIAraroIIne Ouonornyeckue 3aKOHBI U
3akoHomepHoct (. Mennens, T.Moprana, H.I.
Bapunona, 3. 'ekkens, ®@. Mromnepa, K. bapa),rpanuiib
WX TPUMEHUMOCTH K >KHMBBIM CHCTEMaM;IpuoOpeTeHue
ONbITa NPUMEHEHHS OCHOBHBIX METOJIOB HAYYHOIO




- pasBUBaTh Kp€aTUuBHOC MBIIIJICHHUEC npu peuIcHun

YKU3HEHHBIX TTPOOIeM
0) 6a30BbIE UCCIIEIOBATEILCKHUE JICHCTBUS:
- BJIAJCTh HAaBBIKAMH  Y4eOHO-HCCICIOBATEIBCKOW U
MTPOEKTHOM JIeATEIbHOCTH, HABBIKAMH pPa3pelieHus mpooem;

- BBISIBIISATH MIPUYUHHO-CJICICTBCHHBIE CBSI3U "
aKTyaJIM3UPOBATh 3aJ1a4y, BBIIBUTATH THIIOTE3y €€ PelIeHUS,
apTyMEHTBI

HaXoaIuThb JJIL

YTBEPKIACHHM, 3a1aBaTh [TapaMeTpbl U KPUTEPUU PELICHNUS;

JI0Ka3aTeNbCcTBA  CBOMX
- AaHAJIM3UPOBATH TIOJYYEHHBIE B XOJI€ PEIICHHS 3aa9n
pe3ynbTaThl, KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

- yMeThb TEpPEHOCHUTH MO3HABATENbHYI0 U
MPaKTUYECKYIO 00JIaCTH KU3HEEATEIbHOCTH;

3HaHUA B

- YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX
oOnacreii;

- BBIBMraTh HOBBIC WJCH, INIpeylaraTb OPUTHHAJIBHBIC
MOIXOJIbI U PEIICHUS;

- CIIOCOOHOCThH UX HMCIIOJb30BAHMS B IO3HABATCIILHON U

COIM3IILHOU IIPaKTHUKE

MMo3HaHus, HMCIIOJIb3YCMBIX B OnoJIorHHu: Ha6JIIOIl€HI/I$I u

OonurcaHus JKHUBBIX CHCTEM, IIPOLCCCOB H SIBJ'ICHI/II\/JI;

OpraHu3anuu u IIPOBEICHUS OMOJIOrMUECKOTO
OKCHEPUMEHTA, BBIABW)KEHUS  THUIIOTE3,  BBISBIICHUS
3aBUCHMOCTH  MEXJy MCCIEIYEMBIMH  BEIMYMHAMHU,
00BsCHEHUs TIOJTY4EHHBIX pe3yapTaToOB "

dbopMyIMpoBaHUs BBIBOJOB C MCIOJb30BAaHUEM HAyYHBIX

MOHATUN, TEOPHUH W 3aKOHOB; C(POPMUPOBAHHOCTH
YMEHHS BBIACISATh CYIIECTBEHHBIE MPU3HAKH BHUPYCOB,
KJIETOK TIPOKAPUOT MW JYKApHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHu3MOB, BHUJIOB, OMOTEOIIEHO30B U

9KOCHUCTEM; OCOOEHHOCTH IMPOIIECCOB OOMEHA BEIIECTB U

NpeBpalieHUs] JHEPruM B KIETKe, (OTOCHHTE3a,
MJIaCTHYECKOTO u JHEPreTHIECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, MEH03a,  OIUIOJIOTBOPCHHUS,

Pa3BUTHS M Pa3MHOXCHHUS, WHAWBUIYAILHOTO Pa3BUTHS
opranu3ma (OHTOTeHe3a), OOpbOBI 3a CyIIECTBOBAHHUE,
oTbopa, BHJI000pa30BaHMUA,
NPUCIIOCOOJICHHOCTH OPIraHW3MOB K Cpele OOWTaHWs,
BJIIMSIHUSL KOMITIOHCHTOB AHTPOTIOTCHHBIX

€CTCCTBCHHOI'O

OKOCHCTEM,

U3MCHEHHI B DKOCHCTEMax  CBOCH  MECTHOCTH,
KPYroBOpPOTa BEIIECTB W MPEBpAICHHE OJHEPIUd B
ouochepe;  chopMuUpOBaHHOCTH  yYMEHHSI  pelIaTh
OMOJIOTUYECKHE 3a/laud, COCTaBJISITh TEHOTHITMYCCKHE
CXEMBI CKPEIIUBAHUS U Pa3HBIX THIIOB HACJICIOBAHHUS
NIPU3HAKOB Y OPraHU3MOB, COCTABIISATH CXEMBI MEPEeHOCA
BCIICCTB M DSHEPIMH B DKOCHUCTEMax (ILIEMU IUTaHUS,

MUIIEBBIE CETH)




OK 02. OcymiecTBisTh
MIOWCK, aHAJTN3 U
MHTEPIIPETAIHIO
nHpOpMaIHH,
HE00X0IMMOM 11
BBITIOJTHEHUS 32,144
npodeccuoHaATbHON
JESTeILHOCTH

B 065acT IEeHHOCTH HAyYHOTO MTO3HAHMSL:
- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKH U OOIIIECTBEHHON

KYJIBTYD,
MecTa B

TIPAKTUKH, OCHOBaHHOTO Ha JIajore
CIOCOOCTBYIOIIETO

MOJIMKYJIBTYPHOM MUDE;

OCO3HAHUIO CBOETO
- COBEpUICHCTBOBAHUE SI3BIKOBOW M YMTATEIBCKOW KYJIBTYPBI
KakK Cpe€acCTBa B33PIMO)IGI>'ICTBPI5[ MCXKIAY JIOABMH W IMO3HAHUA
MUpa;

- 0CO3HAHKE I[ICHHOCTH HAyYHOU JIeATEIIBHOCTH, TOTOBHOCTD
OCYIIECTBIIATH MTPOEKTHYIO u HCCITEIOBATEITECKYIO
NesITeNIbHOCTh MHIUBUYAIbHO U B TPYIIIE;

OBnazneHue yHUBEpcaIbHbIMU Y4€OHBIMU MTO3HABATENbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uHbopMaImei:

- BJaQJeTh HaBBIKAMHM  TOJNy4eHHs HUHOOpPMALUU U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBISATH
TIOUCK, CUCTEeMaTHU3alMI0 U
nH(OPMALIUU PA3IUYHBIX BUI0B U GOPM IPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (JOpMATaX C yIETOM
Ha3HaYeHUs UH(POPMALIMU U LIEIEBON ayAUTOPHH, BRIOUPAst
ONTUMAJIEHYIO (POPMY IIPECTABICHUS U BU3YallU3alllH;

- OOCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(l)OpMaLII/II/I, €

aHaJIn3, HHTEPIIPETAINIO

COOTBETCTBUC IMPABOBBIM U MOPAJIBHO-3TUYCCKUM HOpMaM;,

- UCIIOJIb30BAThL CPCACTBA I/IH(i)OpMaI_II/IOHHBIX n
KOMMYHHKAIITUOHHBIX TEXHOJIOTHI1 B pPCHICHUN KOTHUTUBHBIX,
KOMMYHUKAaTHBHBIX u OpraHu3allnOHHbIX 3aaa4 C

COOMIOICHUEM TpeboBaHUI SPrOHOMMKH, TEXHUKHU

c(hopMUPOBAaHHOCTh YMEHUN KPUTUUECKH OLIEHUBATh
UH(MOPMAIHIO OHOJIOTHYECKOTO

BKJIIOYAIOHMIYHO TICCBJAOHAYYHBIC 3HAHHA M3 PA3JIMYHBIX

COJICpXKaHM,

HUCTOYHUKOB (CpeCcTBa MacCOBOM MH(OPMAIINU, HAYIHO-
MOMYJISIPHBIE MaTepUaIb);

WHTEPIPETHPOBATH STUUECKUE ACTIEKTHI COBPEMEHHBIX
HCCIIEAOBAHUM B OMOJIOTHHU, MEIHUIIUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh IJI00ATBHBIE SKOJOTUUECKHIE TTPOOIeMBI
COBPEMEHHOCTH, (JOPMUPOBATH TIO OTHOIIICHHUIO K HUM
COOCTBEHHYIO TIO3UIIUIO;

c(hopMUPOBAaHHOCTh YMEHUN CO3/1aBaTh COOCTBEHHBIE

NUCEMEHHBIE W YCTHBIE COOOIICHWsT Ha  OCHOBE
OMOJIOTHIECKOM nHpopmarmu u3 HECKOJIbKUX
WUCTOYHUKOB, TPaMOTHO HCIOJB30BaTh MOHSATHUHBIN

amnmapaT OMoJIOTUH




0€30MacCHOCTH, TUTMEHBI, pecypcocOepeKeHus, NPaBOBbIX U
TUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

- BIIJIETh HABBIKAMH PACIO3HABAHMS U 3aIIUTH HHPOPMALIUH,
NudopmanronHo 6€301MacHOCTH JIMYHOCTH JIMIHOCTH

OK 04. Paborats B
KOJUICKTHUBE U KOMaHJIE,
3¢ deKTUBHO
B3alMOJICHCTBOBATH C
KOJUIEraMH,
PYKOBOJICTBOM,
KJIMEHTaMH

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOONPEICTICHUIO;

-OBJaJICHHUE HaBBIKAMU y4e0HO-HUCCIIeTI0BATEHCKOM,
MPOEKTHOM U COLIMATIbHOM AESITEIbHOCTH;

OBnaneHue yHUBEepCcaIbHBIMU KOMMYHHUKATUBHBIMHU
JNEUCTBUSIMU:

0) COBMECTHasl IeATEIHHOCTb:

- IOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON 1
WHIIMBHUIYyaIbHOUN PabOTHI;
(151

U KOOPIMHHPOBATH

- MPUHAMATD COBMECTHOM
OpraHu30BBIBAThH

JOCTHXKCHHUIO: COCTABJIATH IIJIaH ﬂCﬁCTBHﬁ, pacupeacisitb

JIeITEILHOCTH,
NEUCTBUA IO €€

POJIM C Yy4ETOM MHEHHMH YYaCTHUKOB OOCYXJaTh pe3yJabTaThbl
COBMECTHOM paboThI;

-  KOOPAWHUPOBATL U  BBIIIOJHATDH pa60Ty B YCIOBHIX
pcajibHOI O, BUPTYAJIBHOI'O n KOM6I/IHI/IpOBaHHOFO
BSaHMO,HefICTBHH;

- OCYIICCTBJIATDH IO3BUTUBHOC CTPATCTNICCKOC IIOBEACHNUC B

pa3IMYHBIX  CHUTyallWsX,  MOpOSBIATH  TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIMATHBHBIM

OBnaneHne yHUBEPCATbHBIMU PETYASTUBHBIMU JICHCTBUSAMMU:
T') IPUHSITHE CeOs U APYTUX JTOCH:

- TPUHMMATh MOTHBBI U apryMEHTHI APYTUX JIOIEH Mpu

AHAJIN3C PE3YJIbTATOB ACATCIBHOCTHU,

pHOOpeTEeHNE OMbITa IPUMEHEHUSI OCHOBHBIX METO/I0B
Hay4HOTO
HAOJIOJICHUS] U OMMCAHUS KUBBIX CHCTEM, IPOILIECCOB U

MO3HAHUS, UCMHOJB3YEeMBIX B OHMOJIOTHH:
SIBJICHWI; OPTraHM3aIlid W TPOBEICHUS] OHOJOTUIECKOTO
AKCIIEPUMEHTA, BBIIBI)KCHHUS

TUTIOTE3, BBISIBJICHUS 3aBUCHMOCTH MEXIY
WCCIIeYEMbIMUA BETUYMHAMH, OOBSICHEHHUS IMOJYyYCHHBIX
pe3yabTaToB U (QOpPMYIHMpOBaHUS ~ BBIBOJAOB  C

HCII0JIb30BAHUEM HAYUYHEBIX HOHﬂTHﬁ, TCOpI/Iﬁ " 3aKOHOB




- IPU3HABATh CBOE IIPABO U MIPABO JAPYIUX JIOJEH Ha OLINOKY;
- pa3BHUBaTh CIIOCOOHOCTh MIOHUMATh MUP € MO3ULIUU APYTOTO
YeJoBeKa

OK 07.

CopelicTBOBaTh
COXpaHEHHIO
OKpYKaroLIEn Cpepl,
pecypcocOepekeHuIo,

3¢ (HeKTUBHO JIEHCTBOBATH
B UPE3BBIYANHBIX
CUTYaIHsX

B o6nacTu 3K010rM4eCcKOr0 BOCIUTAHMS:

- c(pOPMUPOBAHHOCTH IKOJIOTUUECKOU KYJIbTYPhI, IOHUMaHUE
BJIMSTHUS COLMAJIBHO-2KOHOMHUYECKUX MIPOIIECCOB Ha
COCTOSIHME TPHUPOJHON U COLMAIBHOW CpEeIbl, OCO3HAHUE
100aTBPHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeMm;

- IUTAHUPOBAHUE U OCYILIECTBJIECHUE JIEUCTBUI B OKPYKaIOIIEeH
Cpezie Ha OCHOBE 3HAHUA 1LI€JIEN YCTOMYHUBOTO Pa3BUTHS
YEeJI0BEUYECTBA; AKTUBHOE HEMPUATHE JECUCTBUM, MPUHOCAIINAX
BpE€l OKpYKaIoIleH cpere;

- YMEHHUE TPOTHO3UPOBATH HEOIATOTPUSITHBIC IKOJIOTHUECKUE
MOCJIEICTBUSL TPEANPUHUMAEMBIX JEUCTBUM, MPEIOTBpalaTh
HX;

- paclIMpeHue ONbITa ACSITEIBHOCTH SKOJIOTHYECKON
HAIPaBJICHHOCTH;

y4e0HO-HCCIIeTI0BATEbCKOM,

- OBJIaJICHUEC HaBbIKaMH

HpOCKTHOfI n COHH&HBHOﬁ JCATCIIBHOCTH

c(hOpMUPOBAaHHOCTh YMEHUS MPUMEHITH TOJyYEHHBIC
3HAHUS JUIsI OOBSICHEHUS OMOJIOTHYECKUX IMPOIECCOB U
SBJICHUM, JJIs1 TPUHATUS TMPAKTUYECKUX pelIeHUuN B
JKU3HA C oOecrieueHus

IOBCEIHEBHOM HEIBI0

0e30MacHOCTH ~ CBOETO  3J0POBbS W 3/I0POBbBS

OKPYXKaIOIIUX JIOJEH, COOMI0CHUS 3J0pOBOTO 00pas3a
KH3HU, HOpM FpaMOTHOFO IIOBCACHUA B 01<py>1<afomel71

MIPUPOAHON cpexne; IIOHMMaHNe HE00X0AUMOCTH
WCIIOJIH30BAaHUS JTIOCTH)KCHH COBPEMEHHOW OHMOJIOTUU U
OMOTEXHOJIOT I ISt PaIMOHATILHOTO
[Tpupoaononb3oBaHus




2. CTpyKTYypa U coep:kaHue 001eo0pa3oBaTe/ibHOM IUCHUIIIHHbBI

2.100beM TUCUMILIUHBI U BUAbI y4e0HOH padoThl

Bua yueOHoii padoTsl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI IPOrpaMMBbI IMCHUTLUIMHBI 72
OcHoBHoOE coepKaHne 60
BT. 4.

TEOPETUYECKOE OOyUCHHE 46
abopaTOPHBIC TPAKTUUECKUE 3aHATUS 14
IMpodeccuoHaANBHO-OPUEHTHPOBAHHOE COJEepPKAHUE 10
BT. 4.

TeopeTuyeckoe o0yueHue 2
MPAKTUIECKUE 3aHSITUS 8
IIpomeskyTouHnas arrectanus (1upPepeHUpPoOBaAHHBIN 3a4eT) 2




2.2TemaTuyecKuii IJIaH U coJep:KaHue TUCHUNINHBLI Buonorus

HaunmenoBanue Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NpogeccHnoHaIbHO- Oo0bem Bru.B DopmupyeMBbl
pa3/iesioB M TeM OpPMEHTHPOBAHHOE), IA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, MPUKIATHOM 4acoB ¢popme e
MOAYJIb (MPH HATUYHH) NMPaKTHYECKO | KOMIETEeHI[UH
M OATOTOBKH
1 2 3 4 5
BBenenne. /luarnocTuyeckasi KOHTpoJIbHasi padoTa 1
Pa3zgen 1 Kierka - cTpykTypHO-PYHKIMOHATbHAS €ITMHULIA ;KUBOT'0 13
Tema 1.1 OcHOBHOE Ccoiep)KaHNE 1 OK 2
buomorus xak Teopernueckoe odyueHue: 1
Hayka. Obmas CoBpeMEHHBIE OTpACIH OMOJIOTHYECKUX 3HaHMU. CBA3b OWOIOTMH C IPYrHMH
XapaKTepUCTHKa HayKaMH: OMOXUMHs, OMoQu3Mka, OMOHMKa, reHoreorpadus u ap. Pomb u MecTo
KU3HHA Ouosorur B (OPMHUPOBAHMH COBPEMEHHOM HAYYHON KapPTHHLI MHpPa. YPOBHH
opraHu3aiuu >kuBoil matepuu. OOImas XapakTEpPUCTHKA >KU3HHU, CBOMCTBA KHBBIX
cucTeM. XMMUYECKUN COCTaB KIETOK
Tema 1.2 OCHOBHOE coJIep )KaHNe 4 OK 1
CTpyKTYypHO- Teoperuyeckoe o0yueHue: 2 OK 2
(hyHKIIMOHAIbHA Knerounas teopus (T. IIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJOXKEHUS OK 4
sL OpraHu3alus COBpPEMEHHOI KJICTOYHOM TEOPHH. Turbr KJICTOYHOM OpraHu3aluu:
KJIETOK MPOKAPUOTHYECKUIT U dyKapuoTudeckuil. OTHOKIETOYHbIE U MHOTOKIIETOYHBIE
opranu3mbl. CTpoeHHE MNpoKapuoTHUecKod kieTku. CTpoeHHe 3yKapuOTHYECKOU
kieTku. Heknerounsie Gopmbl :KU3HU (BUPYCHI, OakTepruodaru)
JlaGos1aTopHbIE 3aHATHS: 1

[TpuoOpeTeHue ornpiTa NPUMEHEHHSI TEXHUKH MUKPOCKOMUPOBAHUS NIPU BBITOJHEHUU
1a00paTOPHBIX PAOOT:

JlaGoparopHass pabota «CTpoeHue KIETKH (pacTeHus, KHUBOTHbIE, TIpUOBI) U
KJICTOYHbIE BKIIFOUEHUS (KpaxMall, KapOTHHOM/IbI, XJIOPOIUIACTHI, XPOMOILIACTHI )>>
ITonroroBka MHMKpoONpenapaToB, HaOIIOAEHUE C MOMOIIbI0 MHUKPOCKOTIIA, BBISBICHHUE
pa3nuuMii MEX Ty U3ydaeMbIMU 00bEKTaMu, (POPMYIHMPOBAHKE BHIBOJIOB




HpaRTuquKne 3aHATHUA

BUpPYCHbIE U OakTepuasbHble 3a00s€BaHMs. OOIIME NPUHLMUIIBI HCIOJIb30BAHUS
JeKapCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHNS aHTUONOTHKOB. [IpeacraBienue
YCTHBIX COOOILEHUI ¢ Mpe3eHTaluei, TOArOTOBICHHBIX MO MEPEYHIO MCTOYHHKOB,
PEKOMEHIOBAHHBIX NPENOJABaTEIEM

Tema 1.3. OcHoBHOE coepkaHue 4 OK1
CtpyKTypHO- Teoperuyeckoe o0yueHue: 2 OK 2
(GyHKIMOHATBHBIE XpomocomHas Teopusi T. Moprana. CtpoeHue xpomocoM. XPOMOCOMHBIM Habop
(baKTOPBI KJIE€TOK, TOMOJIOTMYHBIC W HETOMOJIOTHUYHBIC XPOMOCOMBI, TaIUIONIHBIA W
HaCJIEACTBEHHOCTH JTUTUIOWTHBIN HA0Oop.

Hyxnennossie kucnoter: JIHK, PHK Haxoxaenune B KiIeTKe, UX CTpOEHUE U (PYHKITHH.

Marpuunble Tpomecchl B KIETKE: peIriuKamusi, OWOCHHTe3 Oenka, peraparus.

['eHeTHYECKMIA KOJ M €r0 CBOMCTBA

IIpakTHYecKue 3aHATHUS 2

Pewrenne 3agau Ha onpeneneHue MociaeI0BaATENbHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B

HOpME U B cllydyae U3MEHEHUS MOCIeI0BATeIbHOCTH HyKiIeoTu10B JIHK
Tema 1.4. OcHOBHOE coepKaHne 2 OK 2
OOmeH BeniecTB Teoperuyeckoe o0yueHue: 2
1 IIPECBpAICHUC ITousitne MeTa0oaIU3M. ACCUMUIALINS U JUCCUMUIALIUS - IBE CTOPOHBI MeTadoIm3Ma.
SHEPTHH B Tumnbel oOMeHa BeniecTB: aBTOTPO(HBINA U TeTepoTpO(dHBIN, a3pOOHBINH M aHA3POOHBIN.
KJICTKE [Tnactuyeckuii ooMeH. DoTocuHTE3. XEMOCHHTE3
Tema 1.5. OcHoBHOE coepkaHune 2 OK 2
KuzneHHbIi TeopeTrnueckoe ooyueHue: 2 OK 4
LUKIT KJICTKH. KrnerouHplii uKmn, ero nepuoabl. MUTO3, €ro CTaiul ¥ MPOUCXOJIAIINE MPOIECCHI.
Muto3. Meiio3 buonornueckoe 3HaueHne muro3a. Meio3 u ero craguu. lloBegenne xpomocom B

Menose. Kpoccunrosep. bronorndeckuii cMbICi Meiio3a
Konrponbhas MonexkynspHbIi ypOBEHb OpraHU3aLMH KUBOTO 1
pabota Nel
Pa3nes 2. Ctpoenue u GyHKIMH Oprannsma 18
Tewma 2.1. OcHoBHOE coep:kaHHue 2 OK 2
Crpoenue Teopernueckoe odyueHue: 2 OK 4




OpraHusma MHOTroKI€eTOYHbIE OpPraHu3Mbl. B3anMOCBSA3b OpPraHoB M CHCTEMBl OpPraHoB B

MHOTOKJIETOYHOM OpraHusmMe. ['oMeocTas opranusma U ero nojjiep>kaHue B Iporecce

KHU3HEAEATEIIbHOCTU
Tema 2.2. OcHoBHoOE coJep:kaHue OK 2
DopMbl Teoperuyeckoe o0yueHue:
Pa3MHOXEHHUS @®opMBl pa3sMHOKEHHUSI opraHu3MoB. becrnornoe u mosioBoe pa3mMHOXkeHUe. Bujbl
OpranusmMoB Oecronoro pasmMHoxkeHus. [logoBoe pa3sMHOXKEHHE. TaMETOT€HE3 Y )KUBOTHBIX.

Cnepmarorenes u ooreHe3. CTpoeHue MOJOBBIX KIETOK. OMI00TBOPEHHUE.
Tema 2.3. OcHoBHoOE coJiep:kaHue OK 2
OHnTtorenes Teopernueckoe odyueHue: OK 4
pacTeHui, NumuBuayansHOE  pa3BUTHE  OPraHM3MOB. OMOpHUOTEHE3 H  €ro  CTaJuu.
KUBOTHBIX M [loctamOpuonanbHpHBIE  Tmepuona. Craguu  NOCTAMOPUOHAIBHOTO — Pa3BUTUSA Y
1CJIOBCKA JKUBOTHBIX U 4yenoBeka. [Ipsimoe u HemnpsiMoe pazsutue. bruonornyeckoe ctapeHue u

cMepThb. OHTOTEHE3 paCTeHUI
Tema 2.4. OcHoBHOE coaep:kaHue OK 2
3aKOHOMEPHOCTH Teopernyeckoe o0y4enue: OK 4
HacIeI0BaHus OCHOBHbBIE TMOHATUS TEHETHKU. 3aKOHOMEPHOCTH 00pa3oBaHHs TraMeT. 3aKOHbI

Menpgenst (MOHOTHOpPHIHOE W TIOJHMTHOPHIHOE CKpeluBaHue). BiammoneicTBue

TCHOB

IIpakTHyeckue 3aHATHS

Pewrenne 3amau Ha omnpenesneHre BEPOSATHOCTH BO3HUKHOBEHUS HACJEICTBEHHBIX

MPU3HAKOB TPU MOHO-, JAU-, TOJUTHOPUIHOM M aHAIU3UPYIOIIEM CKpEIIMBaHUH,

COCTaBJICHUE T€HOTUITMYECKUX CXEM CKPEIINBAHUS
Tema 2.5. OcHoBHOE coaep:kaHHue OK 1
CuenuieHHoe Teopernueckoe odyueHue: OK 2
HaCJIEJOBAHUE 3akonbl T. Moprana. CueruieHHOE HacleIOBAaHUE TI'€HOB, HApYIICHHUE CLEIICHUS.
MIPU3HAKOB HacnenoBanue npu3HakoB, CLEIIEHHBIX € I0JIOM

IIpakTHYecKHe 3aHATHSA

Pemenue 3amay Ha onpezneneHUe BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX

IIPU3HAKOB IIPU CLEIUICHHOM HacJIEJOBaHUM, COCTABJIEHHE TE€HOTHIIMYECKUX CXEM

CKpEIIUBaHMs
Tema 2.6. OcHOBHOe cogepxaHne OK 1




3aKOHOMEPHOCTH Teoperuyeckoe o0yueHnue: 2 OK 2
W3MEHYUBOCTH W3MeH4nBOCTH  MpHU3HAKOB.  BuIpl  M3MEHYMBOCTH:  HACIIEACTBEHHAas | OK 4
HEHACJIeICTBEHHAs. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIICACTBEHHOW M3MEHYMBOCTH
(H.A. BaBunos). MyraunoHHasi Teopusi U3MEHUMBOCTH. Buabl MyTrauuii ¥ MpUYMHBI
X BO3HUKHOBeHHWs. Kapuotum denoBeka. HacnencrBeHHbIe 3a007eBaHHS YETOBEKA.
I'ennble u XpomMocoMHBIE OO0JIe3HM ueloBeKa. boyie3HM C  HacleACTBEHHOM
MPEIPACTIONOKEHHOCThIO. 3HAYCHNE MEIUIIMHCKON T€HETHKH B TPEIOTBPANICHUU H
JICUCHUH TEHETHYECKUX 3a00JIeBaHNH YeTIOBEKa.
IIpakTuyeckue 3aHATHS 2
Pemenne 3amay Ha ompeneneHHe THINA MYTAlMU TPH Teperade HacieICTBEHHBIX
MPHU3HAKOB, COCTABIICHHE T€HOTUITMUECKIX CXEM CKPEITHBAHUS
KoHnTtponsHas Crpoenue 1 pyHKIIMU OpraHuzma 1
pabota Ne 2
Pa3nen 3. Teopusi 3BoTIOIMH 6
Tema 3.1. OcHoBHOE coaep:kaHue 2 OK 2
Ucropus Teopernyeckoe o0y4eHnue: 2 OK 4
9BOJIFOLIMOHHOTO [TepBrie sBommormonHbie kKoHnenmuu (K.b. Jlamapk, XK.JI. broddon). DBomonunonHas
ydeHus. teopus Y. JlapBuna. CuUHTeTUYECKAsI TEOPUS IBOJIOLUU U €€ OCHOBHBIE MOJIOKEHHUSL.
MuxkposBosronus MUKpO3BOIIOLHSL.
[Monmymsiust Kak »dJIeMEHTapHas €IMHUIA DSBOJIOUMU. ['eHeTH4YeCKHe OCHOBBI
SBOJIIONMM.  DieMeHTapHble (akTtopbl sBostouuu. EcrtectBeHHblt  oTOOp -
HampaBJIAOIIUNA  QakTop  3BoJOUMU.  BumooOpa3oBaHue  Kak  pe3ylbTaT
MUKPOIBOIIOIUH.
Tema 3.2. OcHoBHOE coaep:kaHHue 2 OK 2
Makpo3BOJTOIUS Teopernueckoe odyueHue: 2 OK 4
Bo3zHukHOBeHHE MaxkposBomtoris. DopMbl M OCHOBHBIE HampaBieHus Makpossomonuu (A.H.
U pa3BUTHE CesepuoB). Ilyrm poctmwxenus  Ouosormueckoro mporpecca. CoxpaHeHHe
’KM3HU Ha 3emiie OuopasHooOpazus Ha 3emie.
I'unoTte3sl U TeOpUM BOZHUKHOBEHMS >KM3HU Ha 3emuie. [losiBieHue nepBbIX KIETOK U
ux osBomonus. Ilpokapuorsl u sykapuoThl. [IponcXokJeHHE MHOTOKJIETOYHBIX
opranu3MoB. Bo3HUKHOBEHHE OCHOBHBIX IIAPCTB SYKAPHOT
Tema 3.3. OcHOBHOe cogepxaHne 2 OK 2




[Tpoucxoxaenue Teoperuyeckoe o0yueHnue: 2 OK 4
YeJoBeKa - AHTpomonoruss - Hayka o uyenoBeke. CHCTEMaTHUYECKOE IIOJIOKEHHE YeIOBeKa.
aHTPOTIOTEeHE3 CXoAcTBO M OTIMYMS YeIOBEKa C >KMBOTHBIMH. OCHOBHBIE CTaJIMU DHTPOIOTEHE3A.

DBOJIONHUS COBPEMEHHOTO YeJIOBEKA.

YenoBeyeckne packl U UX €AMHCTBO. BpeMs U myTH pacceneHus 4eaoBeKa Mo MIaHeTe.

[TprcnocoOIeHHOCTh YeTI0BEeKa K Pa3HbIM YCIOBHSIM CPEJIbI
Pa3nen 4. Dxonorus 18
Tema 4.1. OcHoBHOE coepkaHue 2 OK-1
DKOJIOTHIECKHE Teopernueckoe o0y4yeHue: 2 OK-2
(haxTOpEI M CpesIBl Cpenpl  oOuTaHus OpraHM3MOB: BOJHAs, Ha3eMHO-BO3IYyIIHAs, IOYBEHHas, OK -7
KH3HH BHyTpuopranuzMenHas. ®dusuko-xumuyeckue OCOOEHHOCTH  cpell  oOuTaHUs

opranu3MoB. [Iprcrnoco06aeHns OpraHu3MoB K KU3HH B Pa3HBIX Cpeax.

[onsitne sxonormueckoro (akropa. Kiaccuduranms skosmorudeckux (HakTopos.

[TpaBuno muanmyma FO. JInbuxa. 3akon TonepantHoctu B. [llendopna
Tema 4.2. OcHoBHoOE coJep:kaHue 4 OK-1
Homyssitms, Teopernyeckoe o0yueHnue: 2 OK-2
co00IIECTBA, DKoJIOTHYECKasi XapaKTePUCTUKA BUJA WM TOMYJAIHH. DKOJOTHYECKas HHUIIA BHUIA. OK -7
SKOCHCTCMBI DKOJIOTHYECKHE XapaKTepUCTUKHU momyssanuu. CooliecTBa U SKocucTeMbl. broienos

U ero cTpykTypa. CBs3u MeXAy opranu3MamMu B OHOIICHO3E.

CTpyKTypHbIE KOMIIOHEHTBI 3KOCHUCTEMbI: IMPOJYLIEHThI, KOHCYMEHTBI, PEIYLIEHTHI.

KpyroBopoT BeliecTB 1 MOTOK SHEPTHU B SIKOcucTeMe. Tpodudeckie ypoBHU

IIpakTHYecKue 3aHATHSI 2

Tpoduueckne nenu u ceru. OCHOBHBIE MOKa3aTeNu H3KocHUCTeMbl. buomacca u

MPOIYKIHs. DKOJOTMYeCKHe MUpaMUAbl 4Yucen, Ouomacchl W sHepruu. l[IpaBuio

MUPaMUJIbI SHEPTUH.

Perienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN MO MEPEHOCY BEIIECTBA U

SHEPIUU B HKOCUCTEMAX C COCTaBJIECHUE TPO(PUUECKUX LIeTel U mupamMu] 6Momacchl U

SHEPruu
Tema 4.3. | OcHoBHOE coJepKaHNe 2 OK-1
buocdepa - | TeopeTuueckoe odyueHue: 2 OK -2
rao0anbHas buocdepa — xuBas o6osouka 3emnu. Pa3Butue npeacrasienuit o 6uocepe B Tpyaax OK-7
9KOJIOTHYecKast

B.U. Bepnanckoro. Ob6nactu Ouocdepsl M ee KOMIOHEHTHI. JKuBOe BeliecTBO




cucreMa

ouocdeps! u ero GyHKIUH.

3akoHOMEpHOCTH cymiecTBoBaHusi Ounocdepbl. OcobeHHocTn Onocdepsr  Kak
rio0anbHOM 3KocHcTeMbl. JlMHaMu4Yeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIICCTB H OHMOreOXUMHYECKIE M KIJIBI. I'moOanbHBIE 3KOJIOTHYECKUE HpO6JIeMI)I
COBPEMEHHOCTH

Tema 4.4. Bausinue | OcHOBHOeE coJiep:KaHue OK-1
AHTPOTIOTCHHBIX Teopernueckoe odyueHue: OK-2
(pakTopoB Ha | AHTpONOreHHbIe BO3AEUCTBUSA HAa Ouocdepy. 3arps3HeHHs] KaK BUJ aHTPOIIOI€HHOTO OK -4
onocdepy BO3JICHCTBUS. AHTPOIOT€HHbIE BO3JEHCTBUA Ha artMocdepy. BosaelictBus Ha OK - 7

ruapocepy. BospelictBus Ha urocdepy. AHTpPONOTeHHbIE BO3JACHCTBUS Ha

OMOTHYECKHE COOOIIeCTBA. YTUIYOJIEHHO H3y4daloTCsl OTXOJbl, CBSI3aHHBIE C

CHENHaTbHOCThIO

IIpakTHYeckne 3aHATHS:

[Ipaktuyeckoe 3anstne «OTX0Ipl TPOM3BOJACTBa» Ha ocHOBe denepanbHOTO

KJIaCCU(UKAITMOHHOTO KaTallora OTXOJOB OMNPEAENATh KJIacC OMAaCHOCTU OTXOOB;

arperaTHOE COCTOSIHHE U (PU3MYECKYI0 (OpMY OTXO0B, 00pa3yIOIIMXCs Ha paboueM

MecTe / Ha 9Tanax MpOoU3BOJICTBA, CBSI3aHHbBIE C CIEHUaIbHOCTHIO
Tema 4.5. Biusnue | OcHOBHOe coep:kaHne OK-2
COTHATbHO- Teoperuueckoe ody4enne: OK -4
JKOJIOTUYECKHUX OK - 7
$akTOpoB Ha | 300poBbe M ero cocrapisromue. DakTOPhI, IOJOKUTENBHO M OTPUIATENLHO

3A0POBBE YCIIOBCKA

BIMAIONIME HAa OpPraHM3M 4YelloBeka. [IpoOjgemMa TEeXHOTCHHBIX BO3JCHCTBHI Ha
3I0POBBE YEIOBEKA (JICKTPOMArHUTHBIC TIOJIsI, OBITOBAs XHUMHS, H30BITOUYHBIC IIIYMBI,
paauanus 1 T.I1.).

Apantanus opraHu3Ma 4YelloBeKa K (akTopaM OKpyKaromied cpeibl. [IpuHIHMITEL
(dbopMmupoBaHKs 3I0poBbecOeperaroniero moeAacHus. Ddusnueckas aKTUBHOCTD H
310pOBbe. bHOXUMHUYECKNE aCTIeKThl PAIIMOHAIBHOTO MTUTAHUS

JlabopaTopHoe 3ansTHE:

JlaboparopHas paboTa «YMCTBEHHas pabOTOCIIOCOOHOCThY

OBnazneHue MeToaMH OTIpeAeNICHUs ToKa3aTenell YMCTBEHHOW paboTOCIOCOOHOCTH,
00BSICHEHUE TIOJIYUEHHBIX Pe3yIbTaTOB U (JOPMYIHUPOBAHHUE BHIBOJIOB (MMHUCHMEHHO) C
WCIOJIb30BaHMEM HAYYHBIX MTOHSATHH, TEOPUI 1 3aKOHOB

KonTpospHas

TeOpeTquCKI/Ie ACIICKTBI OKOJIOTHH




pabora Ne 3

IMpodeccnoHaILHO-OPHEHTHPOBAHHOE COIeP:KaHNe (COEPKAHUE MPUKJIATHOTO MOTYJIsI)

Paznen 5. BuoJsiorusi B ;ku3Hu 10
Tema 5.1. OcHoBHOeE coiepkaHue 4 OK-1
bruotexnonornu B | TeopeTnueckoe odyueHune: 2 OK -2
YKU3HU KaXKJI0TO OK - 4
buorexnonorus kak Hayka W Tpou3BOACTBO. OCHOBHBIE HAIpPaBJIEHUS COBPEMEHHOMU
OMOTEeXHOIOTUU. MeTOIbI OUOTEXHOJIOTUH.
OOBeKThI OMOTEXHOJIOTHH.
O1Hka OMOTEXHOJIOTHUECKHX M TEHETHYECKHX JKCIepruMeHTOB. [IpaBwmia moucka u
aHanm3a OMO’KOJIOTHYECKOW MH(POPMAMA W3 Pa3IMYHBIX MCTOYHHKOB (HAy4dHas M
y4eOHO-Hay4dHas JINTepaTypa, CPeJICTBA MAcCOBOM MH(pOpManuu, cetb VIHTEepHET u
Apyrue)
IIpakTHYecKue 3aHATHUS 2
Keiicel Ha ananu3 wHGOPMAIMK O HAYYHBIX JOCTHIKEHHUSX B OOJACTH T€HETHYECKHX
TEXHOJIOTHH, KIETOYHOW WH)KCHEPHH, MUIIECBBIX OMOTEXHOJIOTHH. 3amuTa Kekca:
MPEACTABICHUE PE3yIbTaTOB PEIICHUS KeHCOB (BBICTYIUICHUE C TIPE3EHTAIIUeH
Tema 5.2.1. 6 OK-1
OcHoBHOE coepkaHue
buorexHojiorun B OK-2
2
HPOMBIILTIEHHOCTH | TegherHyeckoe oGyueHne: OK -4
PazBuTHE MPOMBIIICHHOW OMOTEXHOJIOTUH M €€ IPUMEHEHHUE B )KM3HU YEJIOBEKA
4
IlpakTH4yeckue 3aHATUA:
Pa3BuTHE MPOMBITIIIEHHONW OMOTEXHOJIOTHI U €€ IPUMEHEHHUE B JKU3HH YeJIOBeKa, 2

MOMCK U aHaJu3 MH(OPMAIMK U3 PA3TUYHBIX MCTOYHUKOB (Hay4Has U y4eOHO-
Hay4Has JIUTepaTypa, CpeJcTBa MaccoBOi nH(popmanuu, ceTb IHTEpHET U Apyrue)
Keiicel Ha aHanmu3 MHPOPMALUHU O Pa3BUTHU HPOMBIIIJICHHON OMOTEXHOJOrHH (110

TpyIInam)
3amura keiica: [IpencraBieHne pe3ynbTaToB pemieHus KecoB (BBICTYIICHHE C




IIpe3eHTalen)

O06001IeHME U cUCTEMATU3AUA 3HAHUN 110 TUCHUIUIMHE buoorus

IIpome:xyTouHast arTecTanus (1 pepeHIPOBAHHBIN 3a4€eT)

Bcero

72

10




3. Yci10BuA peaan3aliy NporpaMMsbl 001meo0pa3oBaTebHOM
AUCHHUILINHBI

3.1MarepuajbHO-TeXHHYECKOE o0ecrieyeHue

Kabuner Ouosoruu, OCHAIIEHHBIM 00OpyJIOBaHHEM: MeOenb, JO0CKa, Med,
HarJsHbIe TocoOus (TIJIaKaThl).
TeXHUYECKUMH CpeICTBAMU 00YUYEHUS : KOMITBIOTED, MTPOCKTOP C DKPAHOM.

3.2UndopmannoHHOe 0OecnieueHue 00yUeHus.

Jist peanuzanMu nporpaMMbl  OMOJIMOTEUHBIM (OHA HMMEET TeYaTHbIE U
AIEKTPOHHBIE oOpa3oBaTeibHbIE U uH(pOpMAaIIMOHHbIE pecypcesl,
pPEKOMEHIOBaHHbIE JJI UCIOJIb30BaHUSI B 00pa30BaTEILHOM Ipoliecce, He cTapiie
ISITH JIET C MOMEHTA U3JaHUs.

3.2.1 OcHOBHAas JIUTEpPATypa:
[TeuaTHbIe U3IAHUS:

1. buosorus 10-i KJIaCC: 0a30BbII YPOBECHb:
yueOnuk/ B.B. Ilaceunnk, A.A.Kamenckuii, A.M. Py6moB u ap., moa pen.
[Taceunuka. — 5-e¢ usn., crep. — Mocksa: IIpocsemienue, 2023. — 223,[1] c.:um. —
(JIuaMS KU3HM).
2. buonorus: 11-i1 KJIacC: 0a30BbII YPOBCHb:
yueOnuk/ B.B. Ilaceunnk, A.A.Kamenckuii, A.M. PyOmoB u ap., moa pen.
[Taceynuka. — 5-¢ u3na., crep. — Mocksa: IIpocsemenue, 2023. — 272, ¢. : wi. —
(JIuHus XU3HM).

DJIEKTPOHHBIC U3JaHMUS:

1. buonorus. 10-11 xnmacc (yriayOieHHBIM ypOBEHB): YUEOHHMK [JIsi CPEIHETO
obmero oOpaszopanus / B. H. Spweirun [m np.]; mox obmiedt pemakumeit B. H.
SpeiruHa. — 2-¢ w3n. — Mocksa: M3gatensctBo FOpaiit, 2022. — 357 ¢. —
(Hapomnoe npocsemenne). — ISBN 978-5- 534-15630-0. — TekcT: 3meKTPOHHBIH
// OO6pazoBaTenbHast miatdopma FOpaiit [caiT]. — URL:
https://urait.ru/bcode/509241

2. O6yxos, /[. K. buomorus: Ki1eTku U TKaHU: yaeOHOE TOcOOre I CPETHETO
npodeccuonansHoro oopasosanus / J[. K. O0yxos, B. H. Kupunenkoa. — 3-¢
u3n., nepepad. m momn. — Mocksa: UznatensctBo HOpaiit, 2022. — 358 ¢. —
(ITpodeccuonanbHoe 00pa3oBaHUE).

— ISBN 978-5-534-07499-4. — Tekct: »snextpoHnbii // OOpa3zoBarenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494034

3. buonorus: y4eOHWK W TPAKTUKYM JUIsI CPEeAHETr0 Mpo(decCHOHAIHLHOTO
obpazoBanus / B. H. Speirun [u ap.]; mox pemakmueit B. H. SIpeiruna. — 2-e usm.


https://book.ru/extrasearch?author=%D0%9F%D0%B0%D1%81%D0%B5%D1%87%D0%BD%D0%B8%D0%BA%2B%D0%92.%D0%92
https://book.ru/extrasearch?author=%D0%9A%D0%B0%D0%BC%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9%2B%D0%90.%D0%90
https://book.ru/extrasearch?author=%D0%A0%D1%83%D0%B1%D1%86%D0%BE%D0%B2%2BA.M.%2B%D0%B8%2B%D0%B4%D1%80
https://book.ru/extrasearch?author=%D0%A0%D1%83%D0%B1%D1%86%D0%BE%D0%B2%2BA.M.%2B%D0%B8%2B%D0%B4%D1%80
https://book.ru/extrasearch?author=%D0%9F%D0%B0%D1%81%D0%B5%D1%87%D0%BD%D0%B8%D0%BA%2B%D0%92.%D0%92
https://book.ru/extrasearch?author=%D0%9A%D0%B0%D0%BC%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9%2B%D0%90.%D0%90
https://book.ru/extrasearch?author=%D0%A0%D1%83%D0%B1%D1%86%D0%BE%D0%B2%2BA.M.%2B%D0%B8%2B%D0%B4%D1%80
https://book.ru/extrasearch?author=%D0%A0%D1%83%D0%B1%D1%86%D0%BE%D0%B2%2BA.M.%2B%D0%B8%2B%D0%B4%D1%80
https://urait.ru/bcode/509241
https://urait.ru/bcode/494034

— Mocksa: UznarensctBo Opaiit, 2022. — 378 c. — (IIpodeccuonanbuoe
obpazosanne). — ISBN 978-5-534-09603-3.

— Tekct: anexTponHsIit // O6pa3zoBatenbHas mnatdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/489661

3.2.2 JlonoiHUTEIbHAA JIUTEpPaTypa:

IleyaTHrie U3gaHUA:

1. buonorus A npodeccuii U CNeUaIbHOCTEH TEXHUIECKOTO U €CTECTBEHHO -
HAy4YHOTr0 Tpoduie: yueOHUK JJIs CTY/. YUPEKICHUM cpe. pod. oOpasoBanus /
B. M. Koncrautunos, A. I'. Pe3anoB, O. E. ®apeeBa; mox pea. B. M.
KoncrantnnoBa. — M. : 3paTenbCkuil LEHTP
«Axagemus», 2018/ — 336 c.

2. [TapoBa, E. WM. DOkonorus: y4eOHMK W TPAKTUKYM IS CPEIHETO
npodeccuonanbHoro odpaszosanus / E. U. Tlasnosa, B. K. HoBukoB. — Mockasa:
WznarensctBo FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: yuenue o ouochepe: yuebHOEe mocodue st
cpeaHero mnpodeccuoHanbHOoro obpazosanus / O. 3. Epemuenko. — 3-e¢ wu3f.,
nepepad. u non. — Mocksa: M3natensctBo Opaiit, 2022. — 236 c.

4, bounos, JI.  H. Dxomorusa: yueOHOe TmocoOWe UIsI  CPEIHEro
npodeccruonanpHoro obpaszosanus / JI. H. bmunos, B. B. IlomskoBa, A. B.
Cemenua ; mox o6meit penakmuedt JI. H. bimroBa. — Mocksa: M3gaTenbcTBO
FOpaiit, 2022. — 208 c.

5. bproxanp, ®@. ®. IlpombimieHHast 3konorus: yueOHuk / @.dD. bproxaHnp,
M.B. I'padxuna, E.E. CnobusaxoBa. — MockBa: ®OPYM: UH®PA-M, 2022. —
208 c.

6. HecmenoBa, H. H. DOxomorus denmoBeka: ydeOHUK M TPAKTUKYM IS
cpearero mpodeccuonanpHoro obpazosanms / H. H. HecmemoBa. — Mockaa:
NznarenscTBO FOpaiit, 2022, — 157 c.


https://urait.ru/bcode/489661

4. KOHTPOJIb H OLICHKA Pe3yJIbTATOB OCBOCHUsI 00111e00pa3oBaTeIbHOM
AUCHUTIAHBI

KouTposib u omeHKa pe3yJbTaTOB OCBOCHHUS 00Ie00pa3oBaTEIbHON
JUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE Pe3yJIbTaThbl, HAIPABICHHbIE
Ha (opmupoBaHue oOUMX U MPO(EeCCHOHANBHBIX KOMIIETEHLUHA MO pasjenam U

TEMaM COZepkKaHHUs y4eOHOro Marepuaa.

Oomas
KOMIIETEeH U

Pasznen/Tema

THi oleHOYHBIX MEPONPUATHH

Paznen 1. Knerka —
CTPYKTYPHO-
pyHKuHOHATbHAS eTUHUIIA
JKHBOT'0

KonTponbnas pabora
«MonexynspHbId ypOBEHb
OpraHu3aluy )KUBOT0»

OK 02

buonorus kak Hayka. O0mias
XapaKTEPUCTHUKA KU3ZHU

3anosgHeHue TabUIbl C OMCAaHHEM
METO/I0B MUKPOCKOIIUPOBAHHUSI C UX
JIOCTOMHCTBAMH U HEJJOCTaTKaMHU.
3anonaHeHue Tadnuibl «Bkiaaa ydeHbIx
B pa3BUTHE OUOJIOTUM»

3anoJIHeHUE CPAaBHUTEIILHON TaOTHITBI
CXOJCTBA U pa3INyuuil )KMBOTO U HE
KHBOTO

OK 01
OK 02
OK 04

CrpykTypHO-(yHKIIHOHAIEHAS
OpraHu3aIus KIeToK

OrneHnBaeMast JUCKYCCHS 110 BOIIPOCaM
JICKIAN

Pa3paboTka MEHTaJILHON KapThI 11O
KJIacCU(UKAINH KJICTOK U UX CTPOCHHUIO
Ha MPO- ¥ SYKAPHUOTUIECKUX U TI0
[[apCTBaM B MUHU T'PYIIIax
BeimosiHeHue 1 3amuTa 1ab0paTOPHBIX
paboT:

«CtpoeHue KIIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) M KJICTOYHBIC
BKJTIOUCHUS (KpaxMail, KapOTHHOUIBI,
XJIOPOTUIACTBI, XPOMOTLIACTHI ))»
[Tpaktudeckoe 3anstue. [IpencraBneHue
YCTHBIX COOOIICHUH C IPe3CHTAIIHEH,
MIOJITOTOBJICHHBIX T10 TICPEUHIO
HUCTOYHUKOB, PEKOMEHIOBAHHBIX
MperoiaBaTenieM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHAIIbHbIE
(akTOpBl HACIEACTBEHHOCTH

OpOHTAIBHBIN OIIPOC
PazpaboTka rnoccapus
Pemenue 3a1a4 Ha onpesiesieHue

MIOCJIEZIOBATEIBLHOCTU HYKJIEOTH/IOB,
AMUHOKHCIIOT B HOPME U B ClIydae
M3MEHEHHUS M0CIIEA0BATEIbHOCTH
Hykseotunos JJHK

OK 02

OOMEH BeLIeCTB U
MPEeBpAIlCHUE SHEPTUU B KIICTKE

OpOHTAIBHBIN OIIPOC
3aroJiHeHHEe CPaBHUTEIBHOM TaOIUIIbI
XapaKTepUCTUK TUTIOB OOMEHa

19




Bemiects

OK 02
OK 04

JKW3HEHHBII IUKIT KIETKH.
Muto3. Meiio3

OO0cyx1eHne 110 BoIpocaM JEKIUU
Pa3paboTka neHThl BpeMEHU
KU3HEHHOTO LIUKJIa

Paznen 2. Ctpoenne u
(pyskuuu opranuzma

Konrtposbnas pabora “Ctpoenue u
¢yHKUMM Oopranuzma’

OK 02
OK 04

Crtpoenue opranmsma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl
TKaHEW, OPraHoB U CCTEM OPT'aHOB
OpraHu3MoB (pacTeHusl, )KUBOTHBIE,
YeJI0BEK) C KPaTKON XapaKTepUCTUKOM

X QyHKIUH

OK 02

@opMBI pa3MHOKEHUS
OpraHu3MOB

@pOHTANIBHBIN OIPOC

3anojaHeHue TabIUIIbI ¢ KpaTKON
XapaKTEepUCTUKON U mpuMepamu Gopm
Pa3MHOXKCHUA OPTraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeH M, ’)KUBOTHBIX
U YeloBeKa

Pa3paboTka JeHThl BpEMEHHU C
XapaKTEPUCTUKOM ATAIOB OHTOT€HE3a
OTAEJIBHOW I'PYNIOH )KMBOTHBIX U
YeJI0BeKa [0 MUKPOTpyIamM
Tect/ompoc

CocraBicHME KU3HEHHBIX IIUKIOB
pacTeHui 1o otesnaM (MOXOBHU/IHBIE,
XBOILEBU/IHBIE, TAITIOPOTHUKOBHUIHEIC,
rOJIOCEMEHHBIE, IOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacCJICA0BaHUA

Pa3zpaboTka riooccapus
DpoHTaTBHBINA OMTPOC

Tect no Borpocam JieKIuu
Pemenue 3aa4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MTPH
MOHO-, JIU-, IOJIUTUOPUIHOM U
AHATM3UPYIOIIEM CKpEIIMBaHUH,
COCTaBIIEHUE TeHOTUITMYECKHUX CXEM
CKpEILUBaHUS

OK 01
OK 02

CHCHJ’IGHHOG HaCJICAOBaHUC
IIPU3HAKOB

Tect

Pa3paboTka riaoccapus

Pemienue 3a1a4 Ha onpeiesieHUe
BEPOSITHOCTH BOSHUKHOBEHUSI
HACJIEICTBEHHBIX IIPU3HAKOB IIPU
CIICTIJICHHOM HacJeI0BaHuUH,
COCTaBJICHHUE T€HOTHITUUYECKUX CXEM
CKpeILMBaHUSA

OK 01
OK 02
OK 04

3aKOHOMepHO CTH UBMCHYHUBOCTU

Tecr.
Peuienue 3a1ay Ha onpeieJIeHUE TUITA

MyTaluu 1pu nepeaadc
HACJICACTBCHHBIX ITPHU3HAKOB,
COCTAaBJICHUEC I'CHOTUIITMYCCKHUX CXEM




CkpeluBaHus

Pa3nen 3. Teopus 3BoTIOHMI

KonTponbHas padota “Teopernyeckue
aCIIEKTHI BOJIIOLUHY KU3HU Ha 3emire”

OK 02 HcTopus 3BOTIOIIMOHHOTO DpoHTAIBHBIN 0IIPOC

OK 04 yaeHus. MEKPO3BOIFOLHs Pa3paboTka rioccapusi TEpMHHOB
Pa3paboTka JICHTBI BpeMEHH Pa3BUTHSI
IBOJTFOIIMOHHOTO YUEHUS

OK 02 Maxpo3BOJTIOIHSL. OrnennBaemasi IMCKYCCHS:

OK 04 BO3HHKHOBEHHUE H pa3BHTHE UCII0JIb30BaHUE apTyMEHTOB,

SKI3HN Ha 3eMie OMOJOTNYECKON TEPMUHOJIOTUH U

CUMBOJIMKH JUTSI TOKA3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT
Pa3paboTtka neHTHl BpeMeHU
BO3HHUKHOBCHUS ¥ PA3BUTHS KU3HH HA
3emie

OK 02 [TpoucxosxaeHne yemoBexa — OpoHTaTBHBIN OTIPOC

OK 04 AHTPOIOTEHE3 Pa3paboTka JIeHThI BpeMeHH
MIPOUCXOXKICHUS YeJIOBEKa

Paznen 4. Ixonorus

OK 01 DxoJyiorudeckue (pakTopsl 1 TecT no 3KoJIOTHYECKUM (haKTOpam U

OK 02 Cpenbl )KU3HA cpenaM >KM3HU OPTraHu3MOB

OK 07

OK 01 [Momynsmwms, cooOrecTna, CocraBiieHHE CXeM KpYroBOpOTa

OK 02 3KOCHUCTEMBI BEIIECTB, UCIIOJIB3Ys MATEPUAIBI

OK 07 JICKIAN
Penrenue npakTHKO-OpUEHTHPOBAHHBIX
pacyYeTHBIX 3a/IaHUH 110 TIEPEHOCY
BEIIECTBA M SHEPTHU B IKOCUCTEMAX C
cocTaBJIeHHE TPODUIESCKUX LIENeH 1
nUpamMul OMOMacChl U SHEPTUU

OK 01 buocdepa - rmodanpHas OueHuBaemasi IUCKYCCHUs

OK 02 9KOJIOTHYEeCKasi CUCTEMa Tecr

OK 07

OK 01 Biustnue aHTponoreHHbIX Tecr

OK 02 (akTopoB Ha 6uochepy [TpakTrueckas padora “OTx0abI

OK 04 MIPOU3BOJICTBA”

OK 07

OK 02 BnusHue couunansHo- OueHuBaemasi AUCKYCCUs

OK 04 3KONOrHYecKHX (PaKTOPOB HA Brimonnenue mabopaTtopHoii paboThI Ha

OK 07 BBIOOD:

3A0POBBC YCIIOBCKA

"YMcTBeHHas paboTOCIOCOOHOCTH",
"BiusiHue abuoTHuecKkux (pakTopoB Ha
yesoBeKa (HU3KUE U BHICOKUE
Temneparypsl)"

Pasznen 5. buosorusa B JKuU3HU

3aH_[I/ITa Kelica: npeaACTaBJICHUC




pPe3yIbTAaTOB PEIICHUS KEHCOB
(BBICTYIUUZICHUE C MPE3EHTAIEN)

OK 01 buorexHonoruu B )xU3HU Brinonnenue kelica Ha aHanu3

OK 02 KaXKJIOTO UH(POPMALIUU O HAYYHBIX JTOCTHKEHHSIX

OK 04 B 00JIACTU I'€HETUYCCKHUX TEXHOJIOTHH,
KJIETOYHOM MHXEHEPUH, MUIIEBBIX
OMOTEeXHOJIOT i (110 rpynmnam),
IIPEJICTaBICHUE PE3YIbTATOB PEIICHUS
KelcoB

OK 01 [IpompbiienHas OuorexHosiorust |BolnosnHeHue kelica Ha aHaIKU3

OK 02 uH(pOpPMaLlUU O Pa3BUTUHU

OK 04 MPOMBIIIJIEHHON OMOTEXHOJIOTHH (TI0
rpymnmnam), peAcTaBiIeHue pe3yabTaToB
pELICHUS KENCOB

OK 01 ConmanbHO-3THYECKUE aclIEKThl | BpinmosHeHne keiica Ha aHaIn3

OK 02 OHOTEXHOMOT Uit uH(popMalu 00 ITUYECKUX aCIEKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpymnmam), peacTaBieHue pe3yIbTaToB
pEelIeHHs KeMCoB

OK 01 broTexHoIOrNY ¥ TeXHUYECKUE | BeIlToHeHne kelica Ha aHaIu3

OK 02 CUCTCMBbI nH(pOpMaIUu 0 pa3BUTHUS

OK 04

OMOTEXHOJIOTHH ¢ MPUMEHEHUEM
TEXHUYECKUX CHCTEM (TI0 Tpyrmam),
MPEJICTaBICHHUE PE3yJIbTaTOB PEIICHUS
KEWCoB
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