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[Tpu pazpaboTke paboueil mporpaMMbl AUCUUIUIMHBI B OCHOBY ITOJIOKEHBI:

1. ®I'oC CIIO no cneruansaoctr 23.02.07 TexHudyeckoe oOCTYKHUBAHUE M PEMOHT
JIBUTATEIICH, CHCTEM M arperatoB aBTOMOOWIICH, yTBEPIKJICHHBIN MPUKa30M MUHUCTEPCTBOM 00-
pasoBanus 1 Hayku P® ot «09» nexabpst 2016 1. Ne 1568.

2. ®I'OC cpeanero obmiero odpazoBaHusi, YTBEpKACHHBIH MUHUCTEPCTBA 00pa30BaHUs U
Hayku P® ot 17 mas 2012 r. Ne 413 (c u3amenenusimu Ha 12 aBrycra 2022 1.).

3.Yuebnsrii turan cneruanbHocT 23.02.07 Texnuueckoe 00CIyKUBaHUE W PEMOHT JIBUTa-
TeJeH, CHUCTEM M arperatoB aBTOMOOWJEH, OJOOpPEeHHBI YYeHbIM COBETOM A30BO-
Yepuomopckoro nrxkenepHoro uHcturyra ®I'bOY BO Jlonckoit 'AY «29» despans 2024 r.
IIporokomn Ne 7.

4. Pabouas mporpamma y4eOHOTO MpeaMera O0IIeo0pa3oBaTEIbHOIO UKIA MPOTPAMMBbI
MOJTOTOBKHU ClienaincToB cpeanero 3BeHa (aanee — [IIICC3) paspaboTana Ha OCHOBE MpUMEP-
HOM mporpaMMmsbl yueOHOW aucuuiianHbl «buonorusy (yreepxkaena ®I'bOY IO UPIIO nns
peanu3anuyu OCHOBHOM mpodeccuoHanbHON 00pazoBaTenbHOl mporpamMmMbl CIIO Ha 6a3e ocHOB-
HOTO 0011ero oopa3oBaHus ¢ MOJy4YeHHUEM cpenHero obmero oopazoBanus. (IIporokon Nel4 ot
30 HOsOpst 2022 1.).

Pabowas mporpamMma AMCIUIUIMHBI PACCMOTPEHA M PEKOMEHJIOBaHA K HCIIOJIb30BAaHHUIO B
y4eOHOM Iporiecce Ha 3aceaHuu Kadeapsl ATPOHOMHHU U CEIEKLUH C.-X. KyJIbTyp «25» Mapra
2024 r. [IpoTtokon Ne 7.

3aBenytromnmii kageapoii: Xponwk B.b.

Pabowas mporpamMma AHMCIUIUIMHBI PAacCCMOTPEHA M PEKOMEHJIOBaHA K HCIIOJIb30BAaHHUIO B
y4eOHOM Tpoliecce Ha 3aceJaHUu METOAMYECKONH KOMHCCHHU IO 0011eo0pa3zoBaTeabHON MOATo-
ToBKe «28» Mapta 2024 . [TpoTokom Ne 7.

[Ipencenarens: XKomobosa M.B.

Pa3paboruuk: npenogasarens 1 kareropuu Crpensiosa JI.I'.
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1. O01mas XapaKTepUCTUKA PUMEPHO padodeil MPOrpaMmbl
001eo0pa3oBaTeJIbHOM JUCUUIIJIMHBI

1.1 MecTo AuCHHMILNINHBI B CTPYKTYpe o0pa3oBaTebHOi nporpammsl CITIO

O6meoOpa3oBatenbHas qucHuminHa «buonorusy spnsercs o0sA3aTeNbHOM 4YacThiO 00-
11e00pa3oBaTeIbHOIO 1IHUKIIa 00pa3oBaTeIbHOM porpaMmel B cooTBeTcTBUU ¢ PI'OC no crenu-
anpHOCTH 23.02.07 «TexHuueckoe oOCTy)KMBAaHHE W PEMOHT JIBHTaTeJIeH, CUCTEM M arperatroB
aBTOMOOMIICI.

1.2. ]_[e.]m H INIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA TUCHUIIIMHBI:

1.2.1 Hean o01eodpa3oBaTeibHOM M CHMILIHHBI

Hesab: popMupoBaHUE Y CTYACHTOB MPEACTABICHHS O CTPYKTYpPHO-()YHKIIHOHAIBHOW Op-
raHMU3alUK JKUBBIX CHUCTEM Pa3HOI'0 paHIa Kak OCHOBBI IPUHATHS PELICHUN B OTHOIIEHUH O0B-
€KTOB KMBOW MPUPOLI U B IPOU3BOJICTBEHHBIX CUTYaLlUsX.

3agaun:

1) chpopmupoBaTh MOHUMAHHUE CTPOEHUS,, MHOI0OOpa3usi 1 OCOOCHHOCTEN KUBBIX CHUCTEM
pa3HOTrO YpOBHS OpTaHU3AINH, 3aKOHOMEPHOCTEH MPOTEKAHHs OMOIOTHYECKUX TPOLIECCOB U SB-
JICHUH B OKPY’KaIOIIeH cpejie, eTOCTHOW HaydYHOW KapTHHBI MHUPA, B3aMMOCBSI3U U B3aMO3aBH-
CHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUSI ONPEIEISTh KUBbIE OOBEKTHI B IIPUPOJE; NPOBOIUTH HAOIIOACHUS 3a
9KOCHCTEMAaMHU JJIsl BBIABICHUS €CTECTBEHHBIX U AHTPOIOI€HHBIX M3MEHEHUI, MHTEepIpEeTHPO-
BaTh pe3yJIbTaThl HAOIIOCHUH,

3) copMupoBaTH HaBBIKU MPOBEACHUS TPOCTEUIINX OMOIOTUUYECKUX IKCIEPUMEHTATBHBIX
UCCIIEIOBaHUM ¢ cOOI0IeHnEM TpaBuil 0€30MacHOro odpalleHus ¢ 00beKTaMU U 000pyI0BaHU-
eMm;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh UHPOPMALUIO OMOJIOTUYECKOTO XapaKTepa U3 pa3iny-
HBIX HCTOYHHKOB;

5) chopmupoBaTh YMEHHsSI IPOTHO3UPOBATH TTOCIIEACTBUS CBOCH JEATEIBHOCTH MO OTHO-
HIEHUIO K OKpY)Karolle cpene, cOOCTBEHHOMY 37I0pOBbIO; 0OOOCHOBBIBATh M COOJIIOAATh MEpPhI
npodunakTUKu 3a00JIeBaHUN.

6) copMupoBaTh MOHMMAaHUE 3HAYUMOCTH JOCTHKEHUH OMOJIOrHYecKol HaykKd M TEXHO-
JIOTMH B MPAKTUYECKOHN JESITEeIbHOCTH YEIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHO-
JIOTHH ¥ arpoOUOTEXHOIOTUH.



1.2.2 Tlnanupyemble pe3yJIbTaThl 0CBOeHHUsI y4eOHOH qucuIInHbI B cooTBeTcTBHHM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHBI

O0mme

JAucuaunimHapHbie

OK 01. BsiOupats criocoObl
pelIeHus 3a1aq
npoeCCHOHATLHON
JESATSIIbHOCTH TPUMCHHUTEITHHO
K Pa3JINYHBIM KOHTEKCTaM

B yacTu Tpya0BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TPY/y, OCO3HAHHE IICHHOCTH MacTEepCTBa,
TPYIOTIOOHE;

- TOTOBHOCTb K aKTHBHOM JIE€SATEILHOCTH TEXHOJIOIHYECKOU
U COIMAIbHOM HANpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMHPO-
BaTh, INIAHUPOBATH M CAMOCTOSITEIILHO BBITIONHATH TaKYIO
JIEITEIHbHOCTD;

- MHTEpPEC K pa3IMYHbIM cepaM MpodecCHOHAIBHON Jies-
TEJILHOCTH,

OBnazneHre yHUBEpCATbHBIMU y4€OHBIMU MO3HABATENIbHbI-
MH JEeUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUA:

- CaMOCTOSITeTLHO (OPMYJTUPOBATh M AKTyaJTHU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK VI OCHOBAHUS
JUTSL CpaBHEHU S, KitaccuuKauu u 00001eHNS;

- ONPEIENSATh METN JIeATEIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;

- BBISBIISATH 3aKOHOMEPHOCTH WM IPOTHBOPEUHS B paccMmart-
PUBAEMBIX SIBJICHHSIX;

- BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATH COOT-
BETCTBUE PE3YyJIbTATOB IENSIM, OICHUBATh PUCKU TMOCIE-
CTBHIH JIEITENHLHOCTH;

- pa3BUBaTh KpPEaTHMBHOE MBIIUICHUE TPHU PEIICHUH KU3-
HEHHBIX MPOOIJIeM

0) 0a30BbI€ HCCIeI0BATEIbCKHE IeHCTBHSI:
- BJIQJICTh HABBIKAMU Y4YEOHO-HCCIIEOBATEIILCKON U TIPO-

- cOpMHUPOBAHHOCTH 3HAHMK O MECTE U POJH OHOJIO-
TMM B CHCTEME HAYYHOTO 3HAHUS; (PYHKIIMOHAIBHOMN
IPAaMOTHOCTH 4YEJOBEKa I PEIIeHUs >KHU3HEHHBIX
npo0em;

- cOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH COJEpKa-
HUE OCHOBOIIOJIAralOIIMNX OMOJOTUYECKUX TEPMHUHOB U
MOHSTUHN: KU3Hb, KIETKA, TKaHb, OpPraH, OpraHU3M,
BUJ, MOMYJISIIMS, SKOCHCTeMa, OWOIeHO3, Obuocdepa;
MeTabosm3M (OOMEH BEIIECTB U IPEBpAIICHUE dHEP-
THH), TOMEOcTa3 (caMoperymsius), onocunTe3 Oenka,
CTPYKTYpHasi OpraHM3alvs >KUBBIX CHUCTEM, JHUCKPET-
HOCTb, CAMOPETYJSIUs, CaMOBOCIpOH3BeIcHHE (pe-
MPOAYKIIMSI),  HACIEACTBEHHOCTh,  W3MEHYHBOCTb,
SHEPTrO3aBUCUMOCTh, POCT U pa3BUTUE, YPOBHEBAs Op-
raHW3aIus;

- cOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh COJEpPKa-
HHUE OCHOBOIOJATAIONINX OHOJIOTHYECKUX TEOPHH U
TUIIOTE3: KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOW,
9BOJTIOLIUOHHOM, MPOUCXOXKIACHUS KU3HU U YEIIOBEKA;

- cOPMHUPOBAHHOCTb YMEHHS PACKPHIBATH OCHOBOIIO-
Jararonie OMOJIOTHYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.W. BaBunosa, D. ['ekke-
151, @. Mrounepa, K. bapa), rpanuiisl ux npumeHUMo-
CTH K KUBBIM CHCTEMaM;

- MPUOOPETEHNE ONBITA TPUMEHEHUSI OCHOBHBIX METO-
JIOB HAyYHOTO MO3HAHUS, UCIIOIb3yEMbIX B OMOJIOTHU:
HaOIIOJIEHUS M OMUCAHUS JKUBBIX CHUCTEM, MPOIIECCOB
W SIBIICHUI; OpraHU3allMd U MPOBEJEHUs OHOJIOTHYe-
CKOT'O DKCIIEPUMEHTA, BBIIBIIKEHUS THUIIOTE3, BBISIBIIC-
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€KTHOM JeATeIbHOCTH, HaBbIKAMHU Pa3pelleHus npoodiiem;

- BbIABJATH IIPUIUHHO-CIICACTBCHHBIC CBA3U U AKTYyaJIU3H-
poBaTh 3aJady, BBIABUIATH TMIIOTE3Yy €€ PELICHUs, HaXo-
AUTb ApryMCHTBI JIA JOKa3aTCJIbCTBA CBOHUX YTBCPIKAC-
HUH, 3a/1aBaTh [TapaMeTPbl U KPUTEPUU PELICHMS;

- AHAJIM3UPOBATH IMOJIYUYCHHBIC B XOAC PCIICHHUA 3ala4u PC-
3yJbTaThl, KPUTHUYECKH OLICHUBATh HX JOCTOBEPHOCT,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

- YMETb IIEPEHOCHUTDH 3HAHUS B [TO3HABATEJIBHYIO U IIPAKTH-
YECKYI0 00JIaCTH )KU3HEAEATEIbHOCTH;

- YMETb HMHTEIpUPOBATH 3HAHMS U3 Pa3HBIX MPEIMETHBIX
o0OJacTei;

- BBIABUIATh HOBBIE WJACH, IIpeIaraTb OpPUIMHAJIbHBIC
IMIOAXO/IBI Y PELLICHMUA,

-CIIOCOOHOCTh HX MHCIIOJb30BaHMUSA B I103HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE

HUSl 3aBHUCHUMOCTH MEXJy HCCIEAyeMbIMH BeIHYMHA-
MU, OOBSCHEHHS MOJIyYCHHBIX PEe3yIbTaTOB U (popmy-
JUPOBAHUS BBIBOJIOB C HCIIOJIb30BAaHUEM HAYYHBIX IO-
HSTUH, TEOPUI U 3aKOHOB;

- c()OpMUPOBAHHOCTh YMEHUS BBLACIATH CYIIECTBEH-
HBIE TIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U dyKapHu-
OT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB,
BUJIOB, OMOTEOLIEHO30B U HKOCHUCTEM; OCOOCHHOCTHU
IPOIECCOB 0OMEHA BEIIECTB U MPEBPAIICHUS SHEPTUU
B KJeETKe, (hOTOCHHTE3a, IIACTHYECKOTO M DHEPreTH-
YecKoro oOMeHa, XEMOCHHTEe3a, MUTO03a, Melo03a, OIl-
JIOJJOTBOPCHMSI, PA3BUTHUS U PA3MHOKEHUS, HHIUBUITY-
aIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), OOPHOBI
3a CyIIECTBOBaHHUE, €CTECTBEHHOTO 0TOOpa, BI1000pa-
30BaHUA, MPUCIOCOOIIEHHOCTH OPraHU3MOB K Cpele
OOUTaHUs, BIUSIHUS KOMIIOHEHTOB KOCHUCTEM, aHTPO-
HOTeHHBIX W3MEHEHMH B SKOCHCTEMax CBOEH MeCTHO-
CTH, KPyTrOBOPOTa BEIIECTB ¥ NMPEBPAIICHNE YHEPTHHU B
ouocdepe;

- ¢(hOpMUPOBAHHOCTHh YMEHUS PeIIaTh OMOJIOTUUYECKHE
3a/1a4¥, COCTABJIATh T€HOTUIIUYECKUE CXEMbI CKPEIIH-
BaHUS UL Pa3HBIX THIIOB HACJIEOBAaHUS MPU3HAKOB y
OpPraHU3MOB, COCTaBJISITh CXEMbI IEPEHOCA BELIECTB U
SHEPruu B OSKOCHUCTeMax (Iemd TUTAHWsS, MUIICBHIE
CETH)

OK 02. Mcnons3oBaTh coBpe-
MEHHBIE CPEJICTBA [TOUCKA,
aHaJM3a ¥ HHTEPIPETAIUN
uHpopManuu 1 nHpopMaIu-

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA:

- c(hopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOU
NPAaKTUKHM, OCHOBAHHOTO HA JUAJIOTe KYJIbTYp, CIOCOOCT-

- ¢(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKU OLIEHUBATh
uHpopMaIMI0 OHOJOTMYECKOrO COJepXkKaHUs, BKIIO-
YalOIIyI0 MCEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HC-
TOYHHMKOB (CpeJCTBa MacCcOBOM MH(pOpMalUU, HAYYHO-
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OHHbIC TEXHOJIOTUH IS BbI-
MOJIHEHUS 337124 TIpodeccro-
HAJIBHOH JeITeIbHOCTH

BYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIbTYPHOM
MUpE;

- COBEPIICHCTBOBAHKE A3BIKOBOM M YUTATENLCKON KYIBTY-
pBI KaK CpeACTBa B3aMMOJCUCTBUS MEXIY JIOJbMU U T0-
3HAHUS MUDA;

- OCO3HAaHHME IICHHOCTH HAYYHOW JeSITebHOCTHU, TOTOB-
HOCTb OCYUIECTBIIATH MPOEKTHYI0O U HCCIIEI0BATENIbCKYIO
JeATeTbHOCTh UHANBUIYAITBHO U B TPYIIIIE;

OBnasneHre yHUBEpPCATbHBIMU y4€OHBIMU MO3HABATENIbHbI-
MH JEeUCTBUIMU:

B) padoTa ¢ undopmanueii:

- BIIQJICTh HABBIKAMH IOJYYCHHUS WH(OPMAIUU W3 HCTOY-
HUKOB Pa3HBIX TUIOB, CAMOCTOSITENIbHO OCYIIECTBIISTH IO~
WCK, aHaJIN3, CUCTEeMATHU3AIMI0 U UHTEPIIPETANI0 HHPOP-
MAaIU¥ Pa3InYHbIX BUJIOB U POPM MpEACTaBICHUS;

- CO3/7aBaTh TEKCTHI B Pa3IMYHBIX opMaTax C y4eTOM Ha-
3HaueHus UH(OpPMALUK U MEeNEBON ayTUTOPHH, BHIOMpas
ONTUMATBHYIO (OPMY TIPEICTABIICHUS M BU3YAIH3AIINN;

- OIICHMBATh JOCTOBEPHOCTb, JETUTUMHOCTH HH(POPMAIIHH,
€€ COOTBETCTBHUE MPABOBHIM U MOPATHLHO-ITHYECKUM HOP-
Mawm;

- UCIOJI30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHH-
KAlIMOHHBIX TEXHOJIOTUH B PEUIEHUU KOTHUTUBHBIX, KOM-
MYHUKATUBHBIX U OPTaHU3AIMOHHBIX 3374 C COOJIIOACHU-
eM TpeOOBaHMWIl IPrOHOMHUKHU, TEXHUKH OE30MaCHOCTH, THU-
THEHBI, PECypCOCOEPEKEHHs, TPABOBBIX W ATHYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MacHOCTH;

- BJIQJICTh HaBBIKAMU PACIO3HABAHUS M 3aIUTHI HHPOpMa-
1, “THGOPMAIIMOHHOW 0€30MaCHOCTH IMYHOCTH

HOMYJISIPHBIC MaTepHalibl); HHTEPIPETUPOBATh ITHYEC-
CKHE aCIMeKThl COBPEMEHHBIX MCCIICIOBAHUIA B OHOJIO-
MM, MEIUIIMHE, OMOTEXHOJIOIHH;, PacCCMaTPUBATh IJI0-
OasbHBIC YKOJIOTUYECKUE TPOOJIEMbI COBPEMEHHOCTH,
(hopMHPOBATh O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3HIUIO;

- ¢(hOpMHUPOBAHHOCTh YMCHHH CcO37aBaTh COOCTBEH-
HbIC MUCHMEHHBIC W YCTHBIC COOOIICHUS Ha OCHOBE
Ouojoruueckor MHGOPMAIUKU U3 HECKOJBKUX HCTOY-
HUKOB, TPAMOTHO HCIOJIb30BaTh MOHITHWHBIN ammapaT
Ouooruu

OK 04. DddexTnBHO B3amMO-
JeiicTBOBaTh H paboTaTh B
KOJUICKTHBE W KOMaH/Ie

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIIHBHOCTH U Ca-
MOOIIPEIETIECHHUIO;

-OBJIa/ICHNE HaBbIKAaMU Y4eOHO-HMCCIIeI0BaTENbCKOM, Mpo-
€KTHOMW U COIIMAIIbHOU JIEATEIbHOCTH;

- MpUOOPETEHNE OIbITa TPUMEHEHHUSI OCHOBHBIX METO-
JIOB HAYYHOT'O MO3HAHMS, HCIIOJIB3YEMbIX B OMOJIOTHH:
HaOJIIO/IEHNs] U OMHCAHUS JKUBBIX CHCTEM, MPOIIECCOB
U SIBJICHUH; OpraHu3alMd W IpoBeleHUs OuoJoruye-
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OBjajieHHe YHHBEPCAJIbHLIMH KOMMYHUKATHBHBIMHU
JeHCTBUSIMMU

0) cOBMeCTHas J1eSITeJIbHOCTD.

- IOHUMATh U UCMOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHON U
WHIUBUIYaAIbHOU PaOOTHI;

- IPUHUMATh LIeJIM COBMECTHOU JESTEIbHOCTH, OPTaHu30-
BBIBaTh U KOOPAMHUPOBATH JCUCTBUS 10 €€ JTOCTHKCHHIO:
COCTaBJISIThH TUIAH JEHCTBUN, PacCHpEesaTh POJIH C YUETOM
MHEHUI y4aCTHUKOB OOCYXJaTh pe3yibTaTbl COBMECTHOMU
paboThl;

- KOOPJIUHUPOBATh U BBINOJIHATH PadOTy B YCIOBHSIX pe-
aJIbHOTO, BUPTYAJBHOTO M KOMOWHHUPOBAaHHOTO B3aUMO-
JEHUCTBUS,

- OCYIIECTBIISITh MO3UTUBHOE CTPATETMUECKOE MOBEICHHE B
Pa3IMYHBIX CUTYalUsSX, IPOSBISATH TBOPUYECTBO U BOOOpa-
J)KeHue, OBITh HHUIIMATUBHBIM

OBiajeHue YHUBEPCAJIbHBIMHU PeryJsTHBHBIMH JIeiiCT-
BHSIMHU:

) NpUHSITHE Ce0s U APYTUX JIO/IEeii:

- IPpUHUMATh MOTHUBBI M APTYMEHTBHI OPYTUX JIOJEH Mpu
aHaJIN3€ PE3yNbTaTOB JIEATEIbHOCTH;

- Mpu3HaBaTh CBOE MpPaBO M MPaBO APYIHX JIOJEH Ha
OIINOKH,

- pa3BUBaTh CIIOCOOHOCTh TOHMUMATh MUP C TO3UIIUU JIPY-
roro 4eioBeKa

CKOTO AKCIIEPUMEHTA, BBIABM)KCHUS TUIIOTE3, BBISBIIC-
HUSI 3aBUCUMOCTH MEXIY HCCIIEIYEeMbIMH BEIUYUHA-
MU, OOBSICHEHHSI TOJYyYEHHBIX Pe3ylbTaToB U (HOpMy-
JUPOBAHUS BBIBOJIOB C MCIOJb30BaHUEM HAyUYHBIX IO-
HATHI, TEOPUI U 3aKOHOB

OK 07. ConeiicTBOBaTh COXpa-
HEHUIO OKPY)KAIOIIeH Cpeibl,
pecypcocOepeKeHHI0, TIPUMeE-
HSTh 3HaHUSI 00 U3MEHEHUU

B 061acTH 3K0J10rMYeCKOro BOCIUTAHUA:

- c(pOpMHUPOBAHHOCTH IKOJIOTHYECKON KYJIBTYPhI, IOHUMa-
HHUC BJIUAHUA COLUAIIBHO-D3KOHOMHWYCCKUX HpOHeCCOB Ha
COCTOSIHME€ TPUPOJHOM M COLMAIBHOW CpeIbl, OCO3HAHUE

- c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSTH MOIy4CH-
HbIE 3HAHUS JIs1 OOBSCHEHHS OMOJOTHYECKHX MPoliec-
COB W SIBIICHUM, JJISI TIPUHSATHS MPAKTUUECKHUX peIlle-
HHMIl B TOBCEIHEBHOHN >XKM3HM C LIEIbI0 OOeCIeUYCHUS
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KJINMaTa, MPUHITUIIBI Oepex-
JMBOTO IPOU3BOJICTBA, dPPeK-
TUBHO JICHCTBOBATh B UPE3BbI-
YalHbBIX CUTYaLUSIX

[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- INIAHUPOBAHUE U OCYIIECTBIICHHUE JICVCTBUI B OKPYKarO-
1Ieil cpele Ha OCHOBE 3HAHHUS I1I€JIed YCTOMYMBOTO pa3Bu-
THSI YEJIOBEUECTBA;

AKTHUBHOE HENpPUATUE NEHCTBUM, MPUHOCAIIUX BpEd OKPY-
JKaroleut cpene;

- YMEHHE MPOTHO3UPOBATh HEOJIArONPUSTHBIE IKOJIOTHYE-
CKHME TOCHEACTBUS NPEANPUHUMAECMBIX JI€UCTBUM, MPEIOT-
Bpauiarh Ux;

- pAacUIUPEHHUE OMbITA NEITEIBHOCTH SKOJIOTMYECKOW Ha-
MIPaBJICHHOCTH;

- OBJIaJICHNWE HaBBIKAMHU y4e€OHO-HCCIIEI0BATEIbCKOMU, MPO-
€KTHOW U COLIMAIIbHOU e TEIbHOCTH

0€30MacCHOCTH CBOETO 3J0POBbsi M 3[0POBBS OKpPY-
KAOIUX JIFO/IeH, coOrofeHust 310poBoro obpasa
KU3HU, HOPM IPaMOTHOIO TOBEJICHUSI B OKpY>Karolei
MPUPOAHON cpene; NMOHMMaHUE HeoOXOJUMOCTU HC-
MOJIb30BAaHUS JTOCTH)KEHUN COBPEMEHHOUN OHOJIOrHH U
OMOTEXHOJIOTHNA JJISl PAlMOHAIBHOTO MPUPOIOIIONB30-
BaHUs




1.3 KostmyecTBO 4acoB Ha 0CBOeHHE MPOrPaMMBbI IHCIHUILINHBI:
MaKCHUMaJbHON y4eOHON Harpy3ku oOyvaromerocst 72 yaca, B TOM YHUCIIE:
00s13aTeNIbHON ayJUTOPHOM yueOHOM HAarpy3Kku odydatomierocs 72 Jaca,
CaMOCTOSTEIILHOM paboThl 00y4Jaromierocs () 4acos.

2. CTpyKTYypa U cojiepkaHue 001eo0pa3oBaTeJbHOI 1 CHUILTHHbI

2.1. O0beM qUCHUIIMHBI ¥ BUAbI y4eOHO padoThI

Bun yuyeOHo# padoThI

ba3oBblii ypoBeHb

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JHCHUILINHBI 72
OcHOBHOe cofiepikaHue 72
BT. 4.

TEOpeTUIeCcKoe o0yueHune 46
IPAKTUYECKHUE 3aHSITUS 20
nabopaTOPHBIE 3aHATHS 6

IMpomexxyTounas atrectamus (1uddepeHHPOBAHHDII 3a4eT)
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2.2. TemaTn4eckni IJIAH U COJEePKAHME JUCHUIIIMHBI

®opmupyemble
HaumeHnoBanue Coaepixanue yueOHOro Marepuasa (0CHOBHOe U NpodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem OB IIITe KOMITe-
pa3esioB U TeM NMPaKTHYEeCKHe 3aHATHSA, TPUKJIATHOH MOAYJIb (IIPU HAJIUYUM) 4acoB BE—
1 2 3 4

Pa3nes 1. Kilerka — cTpyKTYpPHO-(QYHKIIHOHAJIbHAS €IMHUIIA JKHBOTO 18
Tema 1.1. OcCHOBHOE cO/Iep:KaHue 4
Buonorus kak Teopernueckoe odyueHue: 2 OK 2
Hayka. O0mast  |CoppemenHbIe OTPACITH OHONOrMYCCKHX 3HAHMHA. CBA3b GHONOTHH C APYTHMH HAyKAMHI: OHOXHMHES, OHO(H-
XapaKTEepUCTH- |3y, GMOHUKA, reHoreorpadus u ap. Posns u mecto 6uonoruu B popMUpOBaHUM COBPEMEHHON Hay4yHOU Kap- 2
K2 KH3HH TUHBI MUpa. Y POBHHU OpraHU3alWH KUBOM MaTepuu. O0mas XxapakTepuCTHKA KU3HHU, CBOMCTBA )KUBBIX CHC-

TeM. XUMHAYECKUN COCTaB KIIETOK

IIpakTnyeckue 3aHATHA: 2

XUMHYECKUH COCTAB KJIETOK. DJIE€MEHTapHBINA COCTaB KJIETOK. MOJIEKYISpHBIN COCTaB KJIETOK 2
Tema 1.2. OcCHOBHOE co/Iep:KaHue 4 OK-1
CtpykTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkuuonanb- | Kierounas teopus (T. [lIBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJIETOUHOM OK-4
Hasl Opranm3a- TeopuH. THUIIBI KJIETOYHON OPraHNU3alUN: TPOKAPUOTUYECKUIN U 2YKapHOTHYECKHI. OJHOKJIETOUHBIE U MHO- 2
M KJIETOK rOKJIETOUHbIe opranu3Mel. CTpoeHue mpokapuoTuyeckoit kietku. CTpoeHne sykapuotuyeckoit kierku. He-

KJICTOYHbIE (hOpMBI XKHU3HH (BUPYCHI, OakTepuodaru)

JlaGopaTopHble 3aHATHSA: 2

JIaGoparopHas pabota «CTpoeHHe 3yKapuoTHYeCKol KieTk». [IprobpeTeHre onpiTa NpUMEHEHUS TEXHH- 2

KM MUKPOCKOTIMPOBAHUS NP BBIMOJIHEHUH 1a00paTOpHBIX paboT. [lonroroBka Mukponpenapaton, Ha0o-

JIEHHE C ITOMOIIIbI0O MUKPOCKOTIIA, BBISBJICHUE PA3ITUUYUN MEXKIAY U3ydaeMbIMU 00BEKTaMU, CPaBHUTENbHAS

XapaKTepUCTHKA KIETOK PAaCTEHUH, )KUBOTHBIX, TPUOOB, MHTEpIpETalrs HaOII0JaeMbIX SIBICHUM, (HopMy-

JIMPOBAaHUE BBIBOJIOB
Tema 1.3. OcCHOBHOE co/Iep:KaHue 4 OK-1
CtpykTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkumonanb- | XpomocomHas teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op KIETOK, TOMOJIOTHYHbIC U
HbIe (PAaKTOPBI HETOMOJIOTUYHBIE XPOMOCOMBI, TAIlJIONTHBIN U AUIUIONAHBIN Ha0op. Hyknennossie kucnoter: JIHK, PHK 2
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HACJIe[ICTBEHHO- | HaXOXJCHHE B KJIETKE, X CTpOeHUE U QyHKIMU. MaTpHUHbIe IPOLIECCHI B KJIETKE: pEIUTKAIuUsl, ONOCHHTE3
CTH Oernka, pernapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA

IIpakTHYecKkHe 3aHATHSA: 2

CrpykTypa 1 GyHKIHMH HYKJICHMHOBBIX KHCIIOT. Pemenne 3aau Ha onpeieiieHne moclie0oBaTeIbHOCTH HyK- 2

JIEOTHI0B, aMUHOKHCIIOT B HOPME U B CIIy4ae M3MEHEHUs M0CJIeN0BaTeNbHOCTH HyKineotn 0B JIHK
Tema 1.4. OcHoBHoOe coJep/kaHue 2 OK -2
OOmen BemecTs | TeopeTuyeckoe o0yyeHue: 2
u npeppamenure | [Tousrue MeTabOMNU3M. ACCUMUIIALNAS U JUCCUMUIALIUS — JIBE CTOPOHBI MeTabonu3mMa. Tunel oOMeHa Be-
JHEPIruu B IIECTB: aBTOTPOQHBIN U reTepoTpodHBII, a3poOHBIN 1 aHa’poOHBIN. [Inactnueckuii ooMeH. @OTOCHHTE3. 2
KJIeTKe XEeMOCUHTE3
Tema 1.5. ’Kusz- | OcHOBHOe coiepkaHue 4 OK -2
HEHHbIN HHKJI Teopernueckoe o0yueHue: 2 OK -4
KJeTKH. MuTo03. | KierouHslil UK, €ro mepuobl. MUTO3, €ro CTaJuu M MIPOUCXOIAIINE Mpoliecchl. buonornyeckoe 3Have-
Meiio3 HHe MUTO3a. Meito3 u ero craauu. [loBenenune xpomocoMm B Meiioze. Kpoccunroep. buosornyeckuii cMbICI 2

Meno3a

IIpakTHYeckHne 3aHATHSA: 2

CpaBHuUTENIbHAs XapaKTePUCTHKA MUTO3a U Meiio3a 2
Pa3nen 2. Ctpoenue u GyHKUMH OPpraHusmMa 24
Tema 2.1. OcHoBHOE coepKaHue 2 OK -2
Crpoenue opra- | TeopeTuyeckoe o0yueHue: 2 OK-4
HHU3MAa MHOroKI€TOYHbIE OPTaHNU3Mbl. B3aMMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpPTaHU3ME. 2

I'omeocTa3 opranusma u ero nojiepKaHue B Mpolecce )KU3HEAEITEIbHOCTU
Tema 2.2. OcHoBHOE coepKaHue 2 OK -2
®opmbl pa3- Teopernueckoe o0yueHue: 2
MHOKEHHUs Op- ®opMbl pa3MHOKEHUSI Opranu3MoB. becronoe 1 nonoBoe pazMHokeHHE. Bubpl 6ecrnonoro pasMHOKEHUS.
TaHu3MOB ITonoBoe pazMHoOkeHuE. ['ameTorenes y »uBoTHbIX. CriepmaToreHes U ooreHes. CTpoeHHE NOJIOBBIX Kile- 2

TOK. OII010TBOPEHNE
Tema 2.3. OcHoBHOE coep/KaHue 4 OK -2
Onrorenes pac- | Teopernueckoe o0yueHmue: 2 OK-4
TeHHUIl, ’)KUBOT- WuauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOpuoreHes u ero craguu. [locramOpuonaneHsiii nepuoa. Cra-
HBIX H YeJIOBEKA | JUH MOCTAIMOPHOHAIBHOIO Pa3BUTHUS Y )KUBOTHBIX U uenoBeka. [Ipsmoe u Henpsimoe pa3Buthe. buonoruue- 2

CKO€ cTapeHue U cMepTh. OHTOreHe3 pacTeHUI
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IlpakTuyeckue 3aHATHS:

WNHuBuayanbHOE pa3BUTHE OpraHu3MoOB. THIIBI OHTOreHe3a

AROININ

Tema 2.4. 3ako- | OcHOBHOE co/lep:KaHHe OK-2
HOMepHOCTH Ha- | Teopernueckoe o0y4yeHue: OK-4
CJICI0BAHUS OCHOBHbBIE TIOHATHSI TCHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Menaens (MoHOTUOpH 1T-

HO€ U noiMruOpuHoe ckpemuBanue). Bzanmoneiictsue reHos

IIpakTHyeckue 3aHATHSA: 2

Pemenue 3ana4 Ha onpeeseHne BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IIPU3HAKOB [P MOHO-, 2

JI¥-, TIOJTUTHOPHUTHOM M aHAIM3UPYIOIIEM CKPEIMBAHIH, COCTABICHNE TeHOTHITMYECKUX CXEM CKpPEIINBaHUS
Tema 2.5. Cuen- | OcHOBHOE co/lep:KaHHe 4 OK-1
JICHHOe HacJie- Teopernueckoe odyueHue: 2 OK -2
AOBaHMeE NPH- 3akonbl T. Moprana. CuernieHHOe Hacle10BaHue T€HOB, HAPYILIEHUE CLEIIIEHU. XPOMOCOMHBINA MEXAHU3M
3HAKOB orpezesieHus 1oja. Ayrocombl U MOJIOBbIE XPOMOCOMBI. ['OMOraMeTHsblIi U rereporameTHbli noJ. ['eHeTu- 2

4ecKasi CTPYKTypa MOJI0BbIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIJIEHHBIX € II0JOM

IIpakTHyeckue 3aHATHSA: 2

Pemenue 3aia4 Ha onpe/iesieHne BEPOATHOCTH BOZHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB MIPH CLIETIIIEH-

HOM HACJIEIOBAaHUH, a TAK)KE IPU3HAKOB, CLEIIJICHHBIX C IIOJIOM, COCTABJIEHNE TEHOTUIIMYECKHUX CXEM CKpe- 2

IIBaHU
Tema 2.6. 3axo- | OcHOBHOe coep:kaHHue 6 OK-1
HOMEPHOCTH Teopernueckoe odyueHue: 4 OK -2
H3MEHYHUBOCTH | VI3MEHUNMBOCTH MPU3HAKOB. BUJIbI N3MEHUNBOCTH: HACIEACTBEHHAs U HEHACIIEACTBEHHAsI. 3AKOH T'OMOJIOT U~ OK-4

YeCcKUX pSAA0B B HaciencTBeHHoU n3menunBocty (H.M. BaBuiioB). MyTannonHas Teopusi '3MEHYUBOCTH.

Buasl myTanmii u npuunHbl UX Bo3HUKHOBeHUs. Kapuorun yenoseka. HacnenctBenHble 3a001€BaHUS yelio- 4

BeKa. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HU YesloBeKa. bosie3HH ¢ HaclIeICTBEHHON MPEIpacionoKEeHHOCTBIO.

3HayeHne MEeIUIIMHCKON T'eHeTHKH B IPEAOTBPALLCHNH U JIEUCHUH T'€HETUUECKUX 3a00JIeBaHNI YeloBeKa.

MeTo/1bl CeNneKIuu pacTeHHl, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

IpakTHyecKne 3aHATHS: 2

W3MeHYnBOCTh OPraHU3MOB U METObI CeNIEKIIMH. THUIIBI N3MEHYMBOCTU. MEeTO/IbI CeNeKINI 2
Pa3nen 3. Teopusi 3BoJ1IonnM 10
Tema 3.1. Ucto- | OcHOBHOE coiepkaHue 4 OK -2
pus 3BOJIOIU- Teopernueckoe odyueHue: 4 OK-4

OHHOI'O YY€HHUA.

[Tepsrie aBomonmonnasie konnenmuu (JK.b. Jlamapk, XK. JI. broddon). OBomonuonnas teopus Y. Jlapsuna.
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MuKpo3BoJIIO- Cunretrnueckasi TCOpUs SBOJIOLUU U €€ OCHOBHBIE MOJTO0KEHHUS. 4
st Muxpossosronust. [Tonmynsanus kak 3neMeHTapHas €IMHHULA YBOTIONUU. | 'eHeTHYecKre OCHOBBI BOJIIOLIMH.

OneMeHTapHble (pakTOpbI 3BOMIOLMU. EcTecTBeHHBIN 0TOOP — HapaBisAtomui pakTop 3BoroLud. Bunooo-

pa3oBaHUE KaK Pe3yJabTaT MUKPOIBOJIIOLUU
Tema 3.2. Mak- | OcHOBHOE co/lep:KaHHe 4 OK-2
PO3BOTIOL M. TeopeTnueckoe odyueHue: 2 OK-4
Bo3uukHoBenune | MakposBosnonusa. @opMbl 1 OCHOBHbBIE HarpaBieHus: MakposBostonuu (A.H. CesepuoB). [lytu noctmxke-
W pa3BUTHE HUs Ouonoruueckoro nporpecca. CoxpaneHue 6MopazHooOpasus Ha 3emIie.
SKM3HE Ha 3emure | 1 HIIOTE3BI M TEOPHU BO3HUKHOBEHHUS KM3HU Ha 3emuie. IosBieHne nepBuIX KIETOK U MX 3Boonus. [Ipoka- 2

PHOTHI ¥ 3yKapuoThl. [IponcxosxaeHne MHOTOKIETOUYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB

9yKapuoT

IlpakTHYecKkHe 3aHATHSA: 2

I'maBHBIC HaIlrpaBJICHUA OpFaHI/I‘IeCKOﬁ OBOJIIOIINH. HI/IBepFeHHI/Iﬂ 1 KOHBCPIrCHUIUA. I'maBnbIEe HaIpaBJICHUA U 2

IIyTH 3BOJIOLHH.
Tema 3.3. IIpo- | OcHOBHOE coiepkaHue 2 OK -2
ucxoxxaenne ye- | Teoperuueckoe o0yuyeHue: 2 OK -4
JIOBEKA — aH- AnTponosorus — Hayka o yejgoBeke. CuCTeMaTHUeCKOe MOJI0kKeHHe yeraoBeka. CXOACTBO U OTIMYUS Yello-
TPONOreHes B€Ka ¢ ’KUBOTHBIMU. OCHOBHBIE CTa/IMM AHTPONOreHe3a. DBOJIIOLMS COBPEMEHHOI'O YEJIOBEKA. 2

YenoBeueckne packl U UX eIMHCTBO. Bpems u myTu paccenenus yenoBeka 1o mianere. [Ipucnocobnen-

HOCTb YEJIOBEKA K Pa3HBIM YCJIOBUSIM CPEJIb
Paznea 4. Ixonorus 16
Tema 4.1. dxko- | OcHOBHOE co/iepKaHNe 2 OK-1
JIOTHYeCKHe Teopernueckoe o0yueHue: 2 OK -2
(akTopnl u cpe- | Cpeapl OOMTaHMS OPTaHU3MOB: BOJIHASI, HA36MHO-BO3yIIIHAs, TIOYBCHHAs, BHYTpUOpPraHu3MeHHast. Du3uko- OK -7
AbI JKU3HU XMUMHUYECKHe 0COOEHHOCTH cpeJl 00MTaHus opraHu3mMoB. [IprucnocoOneHns OpraHu3MoB K XKHU3HH B Pa3HbIX 2

cpenax. [lonsitue sxonornueckoro gakropa. Knaccuduxanus sxonorndyeckux ¢axkropos. [IpaBuiio Mmunu-

myMma FO. JIubuxa. 3akon TonepantHoctu B. lllendopna
Tema 4.2. Ilony- | OcHOBHOE co/iep:KaHHe 4 OK-1
Jaguus, coodme- | Teopernueckoe odyueHuHe: 2 OK -2
CTBA, IKOCHCTE- | DKOJIOTMUYECKAs XapaKTEPUCTUKA BU/Ia U MOMYJISALKUU. DKOJIOTMYECKas HUIIA BU1Aa. DKOJIOIMYECKHUE XapaK- OK-7
MBI TepucTUKH nonyasuu. CoobiecTBa 1 3KocucTeMbl. buo1eHo3 U ero cTpykrypa. CBsA3H MEXAYy OpraHu3- 2

MamHu B 6roreHo3e. CTpyKTYpHbIE KOMIIOHEHTHI SKOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTBI, PeAYLIECHTHI.
KpyroBopot BemecTB 1 MOTOK 3HEpruu B sKocucreMe. Tpoduueckne ypoBHU
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IlpakTuyeckue 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTENN SKOCUCTEMBL. buoMacca u mpoayKIus. DKOJIOTHYECKHEe

MUpaMHJIbI Yucell, OuoMacchl u 3Hepruu. [IpaBuiio nupaMuibl SHEPTUH. 2

Pemienue npakTHKO-OpPUEHTUPOBAHHBIX PACYETHBIX 33/1aHUH 10 MEPEHOCY BEIIECTBA U SHEPTUH B IKOCH-

CTeMax C COCTaBJIeHHE TPO(UUYECKUX LIeNel 1 MUpamMul 6MOMAacChl U YHEPTUU
Tema 4.3. buo- OcCHOBHOE coJiep:KaHue 2 OK-1
chepa - rJI0- Teopernyeckoe o0yueHue: 2 OK-2
OaibHasi 3K0JI0- | Bruocdepa — kuBast o6o1ouka 3emin. PasButre npescrabienuii o ouocdepe B tpyaax B.W. Bepuanckoro. OK -7
THYeCKasi CHC- Ob6nactu 6uocdeps! 1 ee KOMIOHEHTHL. JKuBOe BemecTBo Onocdeps! u ero GyHKINH. 2
TeMa 3aKOHOMEPHOCTH cyliecTBoBaHus Onochepnl. OcodeHHOCTH OHOChEpHI Kak MI00ATbHON SKOCUCTEMBI. J{H-

HaMU4ecKkoe paBHoOBecue B Onochepe. KpyroBopoTs! BeliecTB 1 OMOreoXxuMuieckre HUKIbl. [ nobansHbie

HKOJIOTUYECKHE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. Biusi- | OcHOBHOE cojiepkaHue 6 OK-1
HHE AHTPONO- Teopernueckoe o0yueHue: 2 OK -2
reHHbIX paKTo- | AHTPONOTreHHbIC BO3ACHCTBUS Ha Onochepy. 3arpsi3HEHUS KaK BUJ] aHTPOIIOTCHHOTO BO3JICHCTBHS. AHTPO- OK-4
poB Ha Ouocde- | moreHHbIe BO3IeHCTBUs HA aTMochepy. BosaeiicTBus Ha ruapochepy. Bosaeiicteus Ha mutocdepy. AH- 2 OK -7
py TPOTNOTEHHBIE BO3ICHCTBUS Ha OMOTHUYECKHE coo0mecTBa. OTX0/IbI IPOU3BOJICTBA (CBSI3aHHBIE C OTIpE/Ie-

JIEHHOM mpogeccueil/cnennaibHOCThIO)

JlaGopaTopHble 3aHATHA: 4

JIaGopatopHas paboTa Ha BBIOOD: 2

1. Onenka kayectBa Boibl. OBIIaJIeHNE METOIMKAMU OTIPEICIICHUS 3arpsI3HUTENICH BOIBI. OIIEHKA Ka4eCcTBa

00pa31oB BOJbl, 00bICHEHHE MOJYYEHHBIX PE3yJIbTaTOB U (POPMYIHUpPOBAHHE BBHIBOJIOB

2. OnpenernieHne cofep KaHusi HUTPATOB B CEIbCKOXO3SIMCTBEHHOM MpoayKuuu. OBlaJieHne METOIaMH OTI-

pelienieHust HUTPaToB, U OIpeJIelIeHue HUTPATOB B 00pa3iiax OBOIIEH KaueCTBEHHBIM METOI0M, OObCHEHHE

MIOJTYYCHHBIX PE3YJIbTaTOB U (JOPMYIMPOBAHUE BBHIBOJIOB

*B ToM uHciie npodeccHOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue J1a00paTOPHOI0 3aHATHS 2

OmnpeneneHre KOJIUYECTBA aHTPOIOT€HHBIX 3arpsI3HEHUH, MTONAIA0NINX B OKPYKAIOIIYIO CPEy B pe3ylbTa- 2

Te paboTHl aBTOTpaHcopTa. OBlaIecHuEe METOTUKAMHU, OTIPE/ICIICHNE 3arPYKEHHOCTH YITHII aBTOTPAHCIIOP-

TOM, UX 3ara30BaHHOCTH M pacyeT K03 (HUIIMEHTa TOKCHYHOCTH aBTOMOOUIIEH, 0OBSICHEHUE TIOTyYEeHHBIX

pe3yabTaToB U (HOPMYITHMPOBAHNE BHIBOIOB
Tema 4.5. Binsi- | OcHOBHOe coiepkaHue 2 OK -2
HHE COMAJIbHO- | Teoperuyeckoe o0yueHue: 2 OK-4

15




IKOJOI'HYICCKHUX

3,[[0p0BBe H €ro CoCTaBJIAIOIIUC. CDaKTopr, IMOJIOXKUTEIIBHO U OTPUIATCIBHO BIIMAIOIINME HA OpraHU3M 4€J10-

OK -7

(¢axTopos Ha Beka. [IpoGiiemMa TeXHOTCHHBIX BO3JICHCTBUI HA 3I0pPOBLE YETIOBEKa (3JICKTPOMArHUTHEIC MOJISI, OBITOBAs 2
3I0POBbE YeJI0- | XUMHUs, U30BITOUHBIE ITYMbI, paJAHaLUA U T.1.). AJlanTaius OpraHu3Ma 4esioBeka K (paktopam okpyskaroiieit
BeKa cpensl. [TpuHIMIBEl opMUpOBaHUs 310pOBhecOEeperaromiero nopeaeHus. Ou3ndeckas aKTHBHOCTD U 3710PO-
Bbe. bruoxuMuueckue acekThbl pallMOHAIBHOTO MUTAHUS
IIpodeccrnonaiLHO-OPHMEHTHPOBAHHOE COIeP:KaHueE (Coep:KaHue MPUKJIATHOTO MOIYJISA)
Pasaea 5. Buosiorus B :Ku3HHU 4
Tema 5.1. buo- OcCHOBHOE co/Iep:KaHue 4 OK-1
TeXHOJIOTUH B Teopernueckoe coaepxaHue: 2 OK -2
NPOMBINUIEHHO- | BHOTEXHOJIOTUs Kak HayKa U MPou3BoIcTBO. OCHOBHBIEC HAIIPABIICHUSI COBPEMEHHOM OnoTexHoIoruu. Me- OK-4
CTH U B JKHM3HU TOAbl OMOTEXHOJIOTUU. OOBEKTHI OMOTEXHOJOTUU. DTUKA OMOTEXHOJIOTHYECKUX M T€HETUYECKUX IKCIIePH- 2
KaKaA0ro MeHTOB. [IpaBuia morcka u aHann3a OMOIKOIOTUYECKON HH(DOPMALIMK U3 PA3TMYHBIX UCTOYHUKOB (HAYy4-
Has ¥ y9eOHO-HAYYHAs TUTEpaTypa, CpeACTBa MacCoBOM nHpopmanmu, ceTh IHTepHET U Apyrue)
IIpakTHYeckHe 3aHATHSA: 2
Hayunsie noctikenust B 00JaCTH T€HETUUECKUX TEXHOJIOTHH, KIIETOYHOM MHXKEHEPUH, ITUIIEBBIX OMOTEX-
HoJlorui. Pa3BuTHe MPOMBIIUIEHHON OMOTEXHOJIOTHUY U €€ IPUMEHEHHE B KU3HU uenoBeka. [louck u aHa- 2
U3 UH(POPMAIIMK U3 PA3IMYHBIX UICTOYHUKOB (HayyHas U yueOHO-Hay4Hasl JINTepaTypa, CPeICTBAa MACCOBOM
uHpopmanuu, cetb UuTepHet u apyrue). Keiicel Ha aHann3 nHGOpPMAIIUU O HAYYHBIX TOCTHXKEHUSAX B 00-
JIACTU TEHETHYECKUX TEXHOJIOTHH, KJI€TOUYHON HHKEHEPUH, TUIIIEBBIX OMOTEXHOJIOTUM, PA3BUTHH IPOMBIIII-
JIEHHOW OMOTEXHOJOTHH (1o rpymnmnam). 3amuTa Keica: IpecTaBlIeHrne pe3yIbTaTOB PelIeHUs KeHCOB (BbI-
CTyIJIeHHUE ¢ npe3eHTanmeii) / MUHH-IPOEKTHI
*B ToM 4uncie npogecCHOHAIbHO-OPUEHTHPOBAHHOE COJIePKAHHE NPAKTHYECKOT0 3aHATHS 2
IIpome:xkyTou-
Has arrecrammsa | uddepeHnpoBanHbiii 3a4eT
MO JUCIHUIJIHHE
Bcero: 72
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3. Yci10BHA peau3aliuy NporpaMMsel 001eo0pa3oBaTeIbHOM M CHMILIHHBI

3.1. Tpe6oBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecnedyeHn 0
Peanu3arus nporpaMmbl AUCIHUILIAHBI TPEOYeT HAIMYHUSA y4eOHOTro KabuHeTa «brostorusy.
O6opynoBanue yueOHOTO KaOUHeTa:

- TOCAI0YHBIC MECTa M0 KOJUYECTBY 00YyJarOIIMXCS;

- pabodee MeCTO MpernoaaBaTels;

- yueOHasl 10CKa,

- KOMIUICKT Y4eOHO-HATJISTHBIX TOCOOMIA: TIaKaThI, CXEMBbI, TAOTHIIBL;

- MHKPOCKOIIBI, MPUHAJICKHOCTH, HEOOXOUMBIC IS MCCIeA0BaHuN (jabopaTropHas IMOCy/a,

MIPEIMETHBIC U TIOKPOBHBIC CTEKJIA, MPEIIAPOBATIBHBIC UIJIBI, U JIP.).
TexHUYECKHE Cpe/ICTBA OOYICHHMS:
- IEPCOHATBHBINA KOMIIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CIICUCHUEM;

- MYJIbTUMEIMUHBIA MPOEKTOP U IKpaH
- ZOOM: cBoboano pactpoctpansiemoe [10 (https://zoom.us/support/download);
- Slanekc. Tenemoct: OecruiaTHOe mporpaMmmHoe obecrniedenue https://telemost.yandex.ru

3.2. UndopmannonHoe odecriedeHue 00ydeHust
[lepeueHb peKOMEHIyeMbIX y4eOHBIX H3/aHuil, THTepHEeT-pecypcoB, JOMOTHUTEIBHOMN JTUTEpa-

TYpBI
OCHOBHBIE HCTOYHUKM:
KomnuuecTso
Ton Ucnons3yercs SK3EMILIAPOB
No u npu Ce-
HaunmenoBanue ABTOpEBI B Ha
/o MECTO U3YYEHUHU Meetp | ool ks
U3JIaHUS paszienos texe | dexpe
1 2 3 4 5 6 7 8
O6mras 6uono- KnoPyc, 2014, Beex 5 56 1
rusi: yue0. moco- —288c.
1 6?2[”13 COT(%’H' Konecnu-
PEANPOR. | op CU. | KnoPye, 2015.
y4eOHBIX 3aBejie- _ 5g8¢ BCEX 2 7 -
HUH (COOTB ’
dI'OC CIIO)
J1oTIOJIHNTEIbHbIE HCTOYHHKH:
KonunuecTtBo
Tox Hcnonesyercst JK3EMILIIPOB
No npu Ce-
HaunmenoBanue ABTOpEI 1 MECTO B Ha
/o U3yUYCHUH MecTp
H37aHus ASIICIIOB 6ubmmo- Ka-
pasl TEKe dbenpe
1 2 3 4 5 6 7 8
1 Buomnorus. ITox pen. Mocksa: BCEX 2 25 1
10knacc: yue6. | JA.K. be- [Ipoceere-
IUIst 001Ie00pas. | JiseBa u Hue, 2014
OpraHu3aluii: I''M.Ipim-
0a30BbBIN YPOBEHB | IIHUIA
2 Buomnorus. ITox pen. Mocksa: BCEX 2 25 1
I1xmacc: yae6. | H.K. be- IIpocsemie-
Ui 001eo0pas. | JiseBa u Hue, 2014
OpraHu3aluin: I'M.dpim-
0a30BBIN YPOBEHH | ITUIA

ba3sl nannbix, UHTEpHET-pecypchl, MHPOPMALMOHHO-CIPABOYHbIE H IOMCKOBbIE CHCTEMbI
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e bubanoreka mo 6momorun — Pexxum moctyma: http://biologylib.ru/

e bBuonorus. DiaekTpoHHbIH yueOHUK — Peskum goctyma: http://www.ebio.ru

o Kypuan «buonorus» — Pexxum mgocryma: https://bio.1september.ru

e l3yuyaem OGmonoruto — Pexxum goctyna: http://learnbiology.narod.ru

e Hayuno-o0pa3oBatenbHblii IpoeKkT «Bcest Guomorus» — Pexxum goctyna: http://sbio.info

3.3. OcodeHHOCTH peaju3anuu padoyeil mMporpaMmmbl

B HCKITIOYHMTENBHBIX CIIyYasX MPU peain3allii padodeld mporpamMmbl MPUMEHSCTCS DIICK-
TPOHHOE OOYyYEeHHME M JUCTAHIIMOHHBIE oOpazoBatenbHble TexHonoruu (D0 u JIOT), Briarodas
MPOBEJICHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTU U MPOMEKYTOUHOU aTTectauuu. Peanuzanus pa-
0ouei mporpaMMBbl TUCIUIUTMHEI ¢ ucriosnb3oBanreM DO u JIOT ocyriecTBiseTcs: o yCMOTPEHHUIO
BEYIIEro MpernojaBaTelis ¢ Y4eTOM TEXHUYECKUX BO3MOXKHOCTEH O0OYYaroIIMXCSl C HCIOJIb30Ba-
HUEM IIPOrPaMMHBIX CPEJCTB, oOecrnieunBamux npumeHenne 3nemenToB 20 u JIOT B MHcTUTY-
T€, ITyTEM CUHXPOHHOTO M aCHHXPOHHOT'O B3aMMOJICHCTBHS, K KOTOPBIM MOTYT OTHOCHUTBCSI:

- JIEKTpOHHAs HHPOPMAIIMOHHO-00pa3oBaTenbHas cpena MucTuryra;

- TPYIINOBAst TOJIOCOBasi KOH(PEPEHITUS B MECCEHIKEPaAX;

- [PYNIOBOM YaT B MecceKepax, counanbHoi cetn BKonrakre;

- OHJIalH BUJCOKOHpepeHIus B Z00m;

- BHUJICO3AMKCH JIEKIIMA MeJaroruyeckux padoTHukoB MHCTHTYTA, pa3MeliéHHble Ha pas-
JUYHBIX BUJEOXOCTHUHIaX (HampuMep, Ha KaHajax MperojaBaresieil) u/win oONayHbIX XPaHH-
mumax (Harpumep, SAunekc./luck, Google./luck, O6mako Mail.ru u 1.11.).
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4. KOHTpOJIl) 1 OLICHKA pe3yJbTaTOB 0CBOCHMSA JHUCHUIIIMHBI

KoHTpons M olLieHKa pe3ysIbTaTOB OCBOCHMs 00lIe00pa3oBaTeNbHON TUCHUIUIMHBI pac-
KPBIBAIOTCS 4Yepe3 AMCUUIUIMHAPHBIC PE3yNIbTaThl, HalpaBJeHHbIE Ha (popMUpoOBaHHE OOIIMX
KOMIIETEHIMH 10 pa3/ienaM U TeMaM Co/IepKaHusl yueOHOro Marepuania.

Oo0masn
KOMIIETEH-
119703

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Paznea 1. Knerka — cTpyKTYpHO-(pyHKIH

OHAJIbHasA ¢AMHUIIA )KUBOI'O

VY CTHBIN 1 MUCBMEHHBIN OMpoc
BrImonHeHne mpakTHYecKuX 3a1aHui (3amod-
HEHHUE Ta0JIHII], COCTABJIECHNUE CXEM U JIp.)

[TpoBepka opopmieHHs TPAKTUIECKUX paboOT
Pa3paboTka MeHTanbHON KapThl 1O KilacCu(pu-
Kalli¥ KJIETOK Ha MPO- ¥ SyKAPUOTUIECKUX U

110 LIapCTBaM, UX CTPYKTYpPHO-
(GyHKIIMOHAJIBbHOW OpraHU3aluu

Pemenne 3ana4 Ha omnpenencHue I0CIen0Ba-
TEJIBHOCTH HYKJIEOTHAOB, aMHUHOKHCIOT B

HOPME U B CJIy4ae U3MEHEHUs MOCIEI0BaTENb-
HocTd HykieotuaoB JTHK
TectupoBaHe/KOHTpPOIIbHAS paboTa

OK 02 buonorusa xak Hayka.
OOm1ast xapaKTepUCTHKA
KU3ZHU

OK 01 CrtpyKTypHO-

OK 02 (dbyHKIIMOHATIBHAS Opra-

OK 04 HH3aLHs KIETOK

OK 01 CtpyKTypHO-

OK 02 ¢GbyHKIIMOHATBHBIE (haKTO-
PBI HACTIEJICTBEHHOCTH

OK 02 OOMeH BelecTB U Ipe-
BpallleHUE YHEPTUHU B
KIIETKE

OK 02 JKW3HeHHBIN TUKI KIIET-

OK 04 ku. Muto3. Meito3

[pencraBiicHUE YCTHBIX COOOIICHNUH C TPE3eH-
Talue, MOArOTOBJIEHHBIX 10 TIEPEYHIO HCTOY-
HHUKOB, PEKOMEH/IOBaHHBIX IPEIOIaBaTeIeM
(MHHH-TIPOEKTHI)

Pa3nea 2. Ctpoenue u GyHKIMH OpraHusMa

Y CTHBIN 1 TMCBMEHHBIN ONPOC
Beinonnenune npakTuyeckux 3aaaHuil (3amoi-

HEHUE Ta0JIHI], COCTABIEHUE CXEM U JIp.)
[TpoBepka oopmieHHs NPAKTUIECKUX paboT
Pa3paboTka MeHTanbHOM KapThl TKaHeH, opra-

HOB U CHCTEM OPraHOB OPTaHU3MOB (pacTeHHUs,
’KHBOTHBIE, YEJIOBEK) C KPATKOM XapaKTepH-
CTUKOU MX (QyHKIMH

Pa3paboTtka rioccapust

Pemienue 3aa4 Ha OIPECACIICHUC BEPOATHOCTU
BO3HHUKHOBCHUA HACJICACTBCHHBIX ITPHU3HAKOB
npu MOHO-, OIU-, HOJ'II/IFI/I6pI/II[HOM 1 aHaJInu3u-

PYIOILIEM CKpEIMBAHUH, IPU CLIETUIEHHOM Ha-
CIIEJOBAHMH, 110 TEHETUKE I10J1a, COCTABIICHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

OK 02 CrtpoeHue opranusma

OK 04

OK 02 DopMBI pa3MHOKECHUS
OpTaHU3MOB

OK 02 OHnTOreHes3 pacTeHui, u-

OK 04 BOTHBIX M YE€IOBEKA

OK 02 3aKOHOMEPHOCTH HacJe-

OK 04 JIOBaHUS

OK 01 CuenneHnoe Haciej0Ba-

OK 02 HUE IIPU3HAKOB

OK 01 3aKOHOMEPHOCTH U3MEH-

OK 02 YUBOCTH

OK 04

TectupoBaHe/KOHTPOJIbHAS paboTa
[pencTaBineHne YCTHBIX COOOIICHUH C IPE3eH-
TaIMei, TOATOTOBJICHHBIX O MEPEYHIO UCTOY-
HUKOB, PEKOMEHIOBAaHHBIX MPEIo/aBaTeaeM
(MUHHU-TIPOEKTBI)
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Pasznea 3. Teopus 3BoJ1ronun

OK 02 Hctopust 3BOIIOLIMOHHOTO

OK 04 y4eHHs. MUKPOIBOIIIOLMS

OK 02 MakposBosntonus. Bos-

OK 04 HUKHOBEHUE U PA3BUTHE
JKW3HU Ha 3emJie

OK 02 [Ipoucxoxaenue yeaone-

OK 04 Ka — aHTPOIIOTE€HE3

VY CTHBINM 1 MUCEMEHHBIN OMpOC

BrImonHeHNe MpaKTHYECKUX 3aIlaHu (3armonHe-
HUE TaOJIMII, COCTaBJICHUE CXEM H JIp.)
[TpoBepka odopmieHns NPaKTUIECKUX paboT
Paspabotka riioccapusi TEpMHUHOB

Pa3paboTka 1eHTHI BpEMEHH: PA3BUTHUS IBOJIIO-
IIUOHHOTO YYCHHUS; BOBHUKHOBEHUS M Pa3BUTHS
JKU3HU Ha 3eMJIe; MPOUCXOXKICHHS YeIOBEKa
[IpencraBieHne YCTHBIX COOOIICHHMIA C PE3EH-
Taluel, MoArOTOBIECHHBIX 110 TIEPEYHIO UCTOY-
HUKOB, PEKOMEH/IOBAaHHBIX TIpEroiaBaTesieM
(MUHH-TIPOEKTBI)

Paznen 4. Dxoa

orud

OK 01 Okonorndyeckue GaKTopsl
OK 02 U Cpebl )KU3HU

OK 07

OK 01 [Monynsauwus, coobiectna,
OK 02 3KOCUCTEMBI

OK 07

OK 01 buocdepa - rmobdanpHas
OK 02 JKOJIOTMYECKas cucrema
OK 07

OK 01 BinusiHue aHTpONOreHHbIX
OK 02 ¢dakxTopoB Ha Ouochepy
OK 04

OK 07

OK 02 Bnusinue counanbHo-

OK 04 9KOJIOTUYECKUX (PaKTOPOB
OK 07 Ha 3JI0POBBE YETIOBEKA

Y CTHBIN U TUCBMEHHBIN OITPOC

BrimonHenue npakTuyeckux 3a/iaHui (3amod-
HEHUE Ta0JIHI], COCTABICHUE CXEM H JIp.)
[TpoBepka opopmiieHHS TPAKTUIECKUX PadOT
Pemenue nmpakTuko-opueHTUPOBAHHBIX pac-
YETHBIX 3aJIaHUM 110 IEPEHOCY BEIIECTBA U
SHEPrUH B 3KOCHUCTEMAX C COCTaBJIeHHE TPODHU-
YECKHUX Iened U mupamMul OMOMAacChl U SHEPTHHU
TectupoBaHe/KOHTpPOIIbHAS paboTa
IIpencraBieHne yCTHBIX COOOIIEHU ¢ IPE3EH-
Taluel, MOArOTOBIEHHBIX 10 NEPEYHI0 UCTOY-
HUKOB, PEKOMEH/IOBAaHHBIX MPEIOoaBaTeIeM
(MUHH-TIPOEKTHI)

Pa3nena 5. buoJsorusi B :Ku3Hu

OK 01
OK 02
OK 04

buorexHomnoruu B npo-
MBIIIJICHHOCTHU U )XU3HU
Kaxjoro

Beinonnenue keiica Ha aHaTU3 UHPOPMALIUH: O
HAyYHBIX JIOCTH)KEHUSAX B 00JIaCTH TeHeTHYe-
CKUX TE€XHOJIOTHH, KJIETOUHOW WH)KEHEpUH, MH-
HIEBBIX OMOTEXHOJIOTUH (10 TPpyIIaM); O pa3BU-
TUU TIPOMBIIIUIEHHONW OMOTEXHOIOTUH (110 rpym-
mam)

3amura Keica: MpeacTaBIeHUE Pe3yIbTaTOB
pelieHus KecoB (BBICTYIIEHUE C MTPE3eHTaIH-
eit) / MUHU-TIPOEKTHI
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