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1. MACHOPT ITPOTPAMMBI YUYEBHOM JUCIIUTLIVHBI

1.1. O6aacTh NpUMEHEHHUs POrPAMMBI
[Iporpamma y4eOHOW AMCIUIUIMHBI SIBISETCS YacThi0O OCHOBHOW MpPO(ecCHOHAIBHOU
obpa3zoBatenbHOi mporpammbl B cooTBeTcTBHE ¢ @I'OC mo cmemmansHocTn CITO 40.02.04
Opucnpyneniusi.
[Iporpamma y4eOHO TUCIUIUITMHBI MOKET OBITh HCIIOJIB30BAHA:
— B JIONOJHHUTEJIBHOM IpodeccuoHalbHOM 00pa3oBaHUU (B IporpamMmax HOBBIIICHUS
KBaJTM(UKAIIMN U TIEPETIOATOTOBKH )

1.2. Mecto Yy4yeO0HOIi AMCUMIUIMHBI B CTPYKTYpe OCHOBHOWH mpodeccHOHATLHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

VYuebnas gucrumuimHa — «buonorus»  sBiseTcss  0a30BOM  IUCHMIUIMHOM — IHUKJIA
«O01e006pazoBaTebHas MOATOTOBKAY, MPOrPAMMBbI TOATOTOBKU CHEIIHATMCTOB CPEHETO 3BEHA
B cootBeTcTBUU ¢ PT'OC CIIO no cneunansHoctu 40.02.04 YOpucnpyneHus.

1.3.11eu 1 3272491 AUCHHUIJIMHBI — TPEOOBaHNS K Pe3yJbTaTaM OCBOCHUSI TUCIIUIIHHBI:

Henp mucruruiebl  «buonorusi»: (GOpPMHpPOBAaHHE Yy CTYJISHTOB MPEACTABICHUS O
CTPYKTYpPHO-(PYHKIIMOHAIBHONH OpraHW3aIllii JKUBBIX CHCTEM pa3HOTO paHra KaK OCHOBBI
MPUHATHS PENICHUH B OTHOIICHHWH OOBEKTOB JKWBOH MPHPOJBI M B IPOHU3BOJCTBEHHBIX
CUTYaITUSX.

3apaum:

1) chopmupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOPA3Usi U 0COOEHHOCTEH KUBBIX CHCTEM
pPa3HOTO YPOBHSI OpraHU3aIlid, 3aKOHOMEPHOCTEH MPOTEKAHHUS OHOJOTHYECCKHX IPOIECCOB U
SIBICHUM B OKpYXKalolled cpeae, IEeJIOCTHOM HaydHOM KapTUHBI MHUpPa, B3aUMOCBSI3H U
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTh YMEHUS OIpPENEIATh KUBbIE OOBEKTHI B IPUPO/IE; MPOBOAUTH HAOIIOACHUS 32
SKOCHUCTEeMaMHM  JJIs  BBISBJICHHUS ~ €CTECTBEHHBIX W AHTPOINOTE€HHBIX  W3MEHEHHUH,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOMIOIEHUH,

3) chopmMupoBaTh HaBBIKH MIPOBEICHUS MPOCTEHIINX OMOJIOTHYECKHIX
AKCIIEPUMEHTAJILHBIX HMCCIICIOBAHMN C COOJIOJCHHUEM TMpaBUl 0OE30MacHOTO OOparieHus ¢
00beKTaMu ¥ 000pyI0BaHUEM;

4) pa3BUTh YMEHMSI HCIOJIb30BaTh HHGPOPMAIMIO OHOJIOTMYECKOrO XapakTepa Hu3
Pa3IMYHbBIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHs MNPOTHO3UPOBATh IMOCIEICTBUS CBOCH JIEATEIBHOCTH IIO
OTHOIICHHUIO K OKpY)Karolled cpene, COOCTBEHHOMY 3J0POBbIO; OOOCHOBBIBATH M COOIOIATH
Mephl PO (HUITAKTUKY 3200 ICBaHUI.

6) cdopMupoBaTh MOHMMAaHHE 3HAYUMOCTU JOCTIDKEHUNW OHMOJOTMYECKONW HayKd U
TEXHOJIOTUN B MPAKTHUECKOHN NEATEILHOCTH YeNIOBEKa, PA3BUTUU COBPEMEHHBIX MEIULIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHUH.
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OK 01. Berbupatp
CTIOCOOBI PelICHHUS
3amad
npodeccuoHaTbHOM
JEATSITLHOCTH
MPUMEHUTEIIBHO

K Pa3IHYHbIM
KOHTEKCTaM

JIMYHOCTHBIC PE3yNbTaThl JOJDKHBI OTpPaXaTh B YacTH:
TPYIOBOTO BOCITUTAHUS:

- TOTOBHOCTh K TpPYy/Ay, OCO3HAHHE IIEHHOCTH MacTepCTBa,
TPYyI0JII001E;

- TOTOBHOCTb K aKTHBHOM JIEATEIHHOCTH TEXHOJIOTHYECKOMN
u COLMATBLHOM HAIPaBJICHHOCTH, CIOCOOHOCTh
WHUIMMPOBATh,  IUIAHUPOBATH M CaMOCTOSITEIILHO
BBITIOJTHATE TAKYIO I€ATCIIHOCTD;

- HWHTEpEeC K pa3muuHbiM cdepam mpodeccrHoHaTIbHOM
JEATETLHOCTH.

MertamnpeaMeTHbIe Pe3yIbTaThl JOJLKHBI OTPAKATh:
OgsnajieHue YHHUBEPCATbHBIMA YUCOHBIMU
MTO3HABATEIbHBIMU JICHCTBUSMMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOATCIIBHO (OPMYJIMPOBaTh W aKTyaJIM3HUPOBATH
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIN NMpPHU3HAK WM OCHOBAHMS
JUTsI CpaBHEHUS, KJIacCU(pUKAITUU U 0000IICHHS;

- OIIPENICIIATh LEJIH ICATEIIbHOCTH, 3a/1aBaTh MapaMeTPhbl

Y KPUTEPUHU UX JOCTHIKCHHS,

- BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPECUHS

B pacCMaTPUBAEMBIX SIBJICHHSIX;

- BHOCHTb KOPPEKTHBBI B JICATCIBHOCTh, OICHUBATH
COOTBETCTBUE pE3yJbTaTOB IICNSIM, OIICHUBATh PHUCKHU
MOCJICJICTBUI JIeATEIBHOCTH;

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMU Y4EOHO-UCCIICIOBATEIBCKON

U TPOEKTHOW JESITEIbHOCTH, HABBIKAMH pa3pelICHUs
npobiem;

[TP6 1. ChopMupoBaHHOCTH 3HAHHMIA O MECTE W POJU OHOJOTUU
B CHCTEME HAy4YyHOTO 3HAHUSA, (PYHKIMOHATHHOH T'PaMOTHOCTH
YeJI0BEKa [Tl PEIICHHUS KU3HEHHBIX MPOOIIeM.

I[1P6 2. ChopMuUpOBaHHOCTh yMEHHS PACKPBIBATH COJEPIKAHHE
OCHOBOTIOJIATAfOIIUX OMOJIOTHYECKUX TEPMHHOB W  TOHSATHI:
KU3Hb, KIIETKA, TKaHb, OpraH, OPraHW3M, BHWJI, ITOMYJISIIHS,
JKocHucTeMa, OnoreHo3, ouocdepa; Merabo3mM (0OOMEH BEIIECTB
W TPEeBpallleHWE DJHEPTruM), TOMeocTa3 (CaMOpPETyIIAIHs),
OmocuHTe3 Oenka, CTPYKTypHas OpraHM3aIusl >KUBBIX CHCTEM,
JTIUCKPETHOCTD, CaMOPETYIIAIIHNS, CaMOBOCIIPOU3BEICHHE
(peripoayKItus), HaCJEeACTBEHHOCTb, U3MEHYUBOCT,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3allus.
[1P6 3. CdopMHpPOBAaHHOCT, YMEHHS PACKPBIBATH COJCPKAHUE

OCHOBOIIOJIATAIONINX ~ OWMOJIOTHYECKUX TEOPHUH W  THUIOTE3:
KJIIETOYHOW, XPOMOCOMHOM, MYTAallUOHHOM, 3BOJIIOIMOHHOM,
MIPOMCXOKACHUS )KU3HU U YEIIOBEKA.

I1P6 4, CdopMHupOBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOINOJIAraIue OUOIOrHuecKrue 3aKOHbI U 3aKOHOMEPHOCTH
(I Mengensa, T. Moprana, H.M. BaBwioBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHuiibl uX TpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[1P6 5. IIpuobperenue ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUs, UCTIOIb3yEeMbIX B OMOJIOTUN: HAOTIOACHUS

Y ONMCAHMS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3aluu
U TPOBEACHHUS OHOJOTHYECKOTO OKCIEPUMEHTa, BBIIBUKECHUS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMHU
BEJIMYMHAMU, 00BsICHEHUS MOJTYYEHHBIX pe3ynbTaTOB
U (QOpMYyIMPOBAHUSA BBHIBOJIOB C HCIIOJB30BAHUEM HAyYHBIX
MOHATUIN, TCOPUN U 3aKOHOB.
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- BBISABJISATH HpI/I‘II/IHHO-CJICI[CTBCHHI)IC CBs3U

158 aKTyaJII/I?;I/IpOBaTI) 3az[aqy, BBIIBHUT'aThb FI/IHOT€3y

ce pemeHI/m, HaXOIUTb aprMeHTI)I JI1 JOKas3aTrcibCTBaA
CBOMX YTBEPKICHMM, 3a/JaBaTh MApaMETpbl U KPUTEPHUHU
peIICHHUS;

- aHaJ'H/ISI/IpOBaTB HOJ'Iy‘-IeHHl)Ie B XOJ€ peHIeHI/IH 3a1a4u
pGSYJ'II)TaTBI, KpI/ITI/I‘-ICCKI/I OLICHUBATh HX I[OCTOBepHOCTB,
HpOFHOSI/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/IHX;
pa3pabaTeiBaTh IUIAH PEIICHUS TPOOJIIEMBI C yIETOM
aHaJIn3a NUMCHOIIHUXCS MaTepI/IaJ'II)HI)IX nu HeMaTepI/IaJ'IBHBIX
pecypcoB;

-- YMETb IMEPCHOCUTH 3HAHUS B TIO3HABATEIILHYIO

Y TIPAKTHYECKYIO 00JIaCTH XKU3HEACITCILHOCTH,

- yMeTh HMHTETPHPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJBHTATh HOBBIC WJIEH, NpeyIaraTh OPHUTHHAIbHBIC
MTOXOJIbI M PEIICHUS

I[IP6 6. ChopMHpOBAaHHOCTH YMEHHS BBIICIATH CYIICCTBCHHBIC
NpU3HAKA  BHPYCOB, KJIETOK  TPOKAapHOT U  DYKAPHOT,
OJIHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B U KOCHUCTEM; OCOOEHHOCTH IPOIIECCOB OOMEHa
BEIICCTB M TIPEBPAICHUS DHEPrUU B KIETKe, (HOTOCHHTE3A,
TUTACTUYECKOTO W DHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJAOTBOPCHHUS, Pa3BUTHS W Pa3MHOXKCHUS,
VMHAUBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60pbObI 3a

CYLIECTBOBaHME, €CTECTBEHHOTO 0TOOpa, BUA000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTAaHWs, BIIMSHUS
KOMIIOHEHTOB 3KOCHCTEM, AHTPOIIOTCHHBIX N3MEeHEeHUH

B DKOCHCTEMAaX CBOCH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpaIlieHue YJHEPTUr B Orocdepe.

I[TP6 7. ChopMHpOBAaHHOCTH, YMEHHS MTPUMEHATH IOJy4YEeHHBIE
3HAHUS Il OOBSCHEHHsI OMOJIOTUYECKHX MPOIECCOB W SIBICHUM,
JUTSL IPUHSTHS IPAKTHYECKUX PEIICHUH B TIOBCETHEBHON JKU3HU

c 1enplo oOecrieueHuss OE30TACHOCTH CBOETO 3JI0POBbS U
3JI0POBbsI OKPYXKAIOIIUX JIFOJICH, COOII0IEHUs 30pOBOro o0pasa
YKU3HU, HOPM TPAaMOTHOTO TIOBEJICHUS B OKPY)KAIOIIEH MPUPOTHOM
cpeze; MOHMMaHUE HEOOXOIMMOCTH MCIOJIB30BAHUS JIOCTHKCHHUN
COBPEMCHHOW OHOJIOTHM M OMOTEXHOJIOTUH JUIS PAIllMOHAILHOTO
IPUPOIOTIOTIE30BAHHUS.

[1P6 8. CdopMupoBaHHOCTH YMEHHUS peliaTb OHOJOTHYECKHE
3aJ1auu, COCTABIISATh TCHOTUITMYECKHE CXEMbI CKPEIIMBAHUS

JUIS pa3HBIX THUIOB HAcleAOBAaHUS NPU3HAKOB y OPTraHHU3MOB,
COCTaBIIATh CXEMBI TIEPEHOCA BEIIECTB U PHEPTUH B IKOCHCTEMAaX
(Llenu MUTaHUs, MUIIEBBIE CETH).

ITP6 9. CdhopMupOBaHHOCTH YMEHUI KpPUTHUYECKH OLEHHBATH
uH(pOpPMaIIMI0  OHOJOTHYECKOTO  COACPIKAHMSI, BKIIOYAIONIYIO
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IICEBJOHAYYHbIE 3HAaHUS W3 PA3JIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW HMH(POpPMALUK, HAYYHO-TIONYJISPHBIE MaTepUalbl);
UHTEPIPETUPOBATH TUYECKUE aCIEKThI COBPEMEHHBIX
HCCIEAOBAHUM B  OMOJIOTHM, MEIWIIMHE, OWOTEXHOJIOTHH;
paccmaTtpuBarth  INIOOANbHBIE  DKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OpMHpOBaTH IO OTHOIIEHHWIO K HHUM
COOCTBEHHYIO TIO3UIIHIO.

ITP6 10. ChopMHpOBAaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
MUCbMEHHbIE M YCTHBIE COOOILIECHHS HAa OCHOBE OHOJIOIMYECKOM
uHbOpMAllMM U3  HECKOJbKMX  HMCTOYHUKOB,  TI'PaMOTHO
MCII0JIb30BaTh MOHITUHHBIN anmnapar OMOJI0THI

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC
CpezcTBa TOUCKa,
aHam3a

Y MHTEPIIpETauN
nHpopMaruu

1 MTHPOPMAITMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHCHUS 3144
npoheccCHOHATLHOU
JeSATEIbHOCTH

JImgHOCTHBIE pE3yNbTaThl JOJDKHBI OTPaXaTh B 4YacTH:
[IEHHOCTH HAyYHOTO TTO3HAHUS:

-c(hopMHPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHON
NPAaKTUKH, OCHOBAaHHOTO  HAa  JUAlOre  KYJIbTYp,
CTIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MIOJIUKYJIBTYPHOM MUDPE.

MertanpeaMeTHbIe Pe3yIbTaThl JODKHBI OTPAKATh:
Ognanenue YHUBEPCATBHBIMU y4eOHBIMU
MO03HABATEIbHBIMH JCHCTBUSMH:

B) paboTa ¢ nHdopmaruen:

- BJIaACTH HaBbIKaMH MOJIyYCHUA I/IH(1)OpMaLII/II/I
u3 HCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIBHO
OCYIICCTBJIATDH ITOUCK, aHaJInu3, cucreMarus3almro

U HMHTEpPOpeTanuio HHPOpPMAIMU pPA3IUYHBIX BUIOB U
(dhopM TpecTaBICHHUS;

- OIIEHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTh WH(OpPMAIIUH,
€€ COOTBETCTBHME NPABOBBIM M MOPAJIbHO-3TUYECKUM

ITP6 1. ChopmMupoBaHHOCTH 3HAHU O MECTE U POJIH OHOJIOTHH

B CHUCTEME HAyYHOTO 3HaHUS; (QYHKIMOHAIBHON TPaMOTHOCTH
YeNoBeKa IS PeIICHUS )KHU3HEHHBIX MPOOIIEM.

[IP6 7. ChopMHpOBAaHHOCTH, YMEHHS TPUMEHATH IOJy4YEeHHBIE
3HAHUS UIsi OOBSCHEHHsI OMOJIOTUYECKUX MPOIECCOB W SIBICHUM,
JUTSL IPUHSATHS IPAKTHYECKUX PEIICHUH B IIOBCETHEBHON JKU3HU

C 1enplo oOecrieueHHsi OE30MACHOCTH CBOETO 3JIOPOBbSI  H
3JI0POBbsI OKPYXKAIOIIUX JIFOJICH, COOII0IEHUs 30pOBOro o0pasa
YKU3HU, HOPM TPAaMOTHOTO TIOBEJICHUS B OKPY)KAIOIIEH MPUPOTHOM
cpezie; MOHMMAaHUE HEOOXOIMMOCTH MCIOJIb30BAHUS JIOCTHKCHUN
COBPEMCHHOW OHOJIOTHM M OMOTEXHOJIOTUH JUIS PAIllMOHATILHOTO
NIPUPOIOTIOE30BAHHUS.

[TP6 10. CchopmupoBaHHOCTH YMEHMI CO3/1aBaTh COOCTBEHHBIE
MUChbMEHHBIE M YCTHBIE COOOIIEHHsS] Ha OCHOBE OMOIOTMYECKOM
uHhOpMAIlMK U3  HECKOJNBKMX  HCTOYHUKOB,  T'PaMOTHO
MCIIOJIb30BaTh MOHITUWHBIN anmapar OMOJI0THI
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HOpMaM

OK 04. D¢pdexTrBHO

B3aUMO/JEHCTBOBATh U

JImgHOCTHEBIE PE3YIbTAaThl OOJDKHBI OTpaXXaTb B YaCTH!:
OEHHOCTH HAYYHOTO TIIO3HAHHWA: OCO3HAHUC M[CHHOCTHU

[TP6 5. TlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4HOTO TMO3HAHMS, UCTIOIB3YEMbIX B OMOJIOTHH: HAOIIOACHUS U

paboraTh HAay4dHOW  JESATEIBHOCTH, TOTOBHOCTh  OCYIIECTBIJISITH | OMMCAHUS KUBBIX CHCTEM, IMPOIIECCOB U SIBJICHUI; OpraHU3aluA U
B KOJUIEKTHBE MPOEKTHYID W HCCIEAOBATENBCKYIO  JEATEIBbHOCTDH | MPOBEACHUS  OMOJIOTMYECKOTO  OKCIEPUMEHTA,  BBIIBIKEHUS
1 KOMaH]1e WHJIMBUIYAJIFHO U B TPYIIIIE. TUTIOTE3, BBIABJICHHUS 3aBUCUMOCTH MEXKAY HCCICTyeMbIMHU

MeranpeaMeTHbIE Pe3yIbTaThl TOJDKHBI OTPAXKATh: BEIIMYMHAMHU, OOBSICHEHUS TIOJYYEHHBIX PE3yJIbTaTOB

OBnanenue YHUBEPCATHHBIMHU KOMMYHUKATHBHBIMU | U (OPMYJIUPOBAHUS BBIBOJOB C HCIOJb30BAaHUEM HAYYHBIX

JIEACTBUSMU: MTOHATHUH, TEOPUN U 3aKOHOB

0) coBMecTHas ACSITEIHHOCTD:

- IOHUMAaTh U UCIOJIb30BATh IPEUMYILECTBA KOMaHIHOMN

Y UHAUBHUYaJIbHOM paboTHI;

- IpUHUMATh  LEJIW  COBMECTHOW  JIEATEJIbHOCTH,

OpPraHM30BbIBaTh U KOOPAUHUPOBATH IEHCTBHS

[0 €€ JIOCTH)KEHHUIO: COCTaBJATh IUIAH JECHCTBUHU,

pacmpenensaTb poJii € Y4eTOM MHEHHMH YYaCTHHKOB

00CY)KJaTh pe3ylbTaThl COBMECTHOM pabOThI
OK 07. JInyHOCTHBIE pE3yabTaThl JOJDKHBI OTpaxkaTh B dYacTu: | [IP6 5. [IpuoOpereHne ombiTa MPUMEHEHUS OCHOBHBIX METOJIOB
ConeicTBOBaTH HKOJIOTHYECKOTO  BOCIUTAHUA: - CPOPMHUPOBAHHOCTH | HAYYHOTO MO3HAHUS, UCIIOIb3yEeMbIX B OMOJIOTHHN: HAOIIOACHUS
COXPaHEHUIO 9KOJIOTUYECKOW  KyJbTYpbl, = IOHUMAHUE  BIIMSHUS | U ONMCAHUS KUBBIX CUCTEM, IIPOLIECCOB U SIBICHUI; OpraHU3aluu
OKPY)KaIoIIeH Cpeapl, | COIUAIbHO-DPKOHOMHUYECKHX IMPOLIECCOB HAa COCTOSIHME | U TPOBEICHHS] OUOJOTUYECKOTO SKCIEPUMEHTA, BBIIBUKCHUS
pecypcocOepexeHuto, | MPUPOTHOM TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY HCCIEIyeMbIMHU

[PUMEHATH 3HAHUS
00 U3MCHECHHH
KJIMMaTa, TPUHIIATIBI
OepeXIIMBOTO
MIPOU3BOJICTBA,

U COIMAJIbHOW CpeJibl, 0OCO3HAHHE TJI00ATFHOTO XapakTepa
9KOJIOTHYECKUX Tpo0IIeMm;

- TUIAaHHPOBAaHME W  OCYIIECTBJICHUE
OKpyXKalleif cpere Ha  OCHOBE
YCTOWYHMBOTO PA3BHUTHSI YEIIOBEUYECTBA;

NEUCTBUHA B
3HaHUS  Ienei

BEJIMYMHAMH, 0OBSICHEHHS IOJIYYEHHBIX PE3yJIbTaTOB

U (opMyaHpOBaHMUS BBIBOJAOB C HCHOJb30BAHUEM HAy4HBIX
MOHATUMN, TEOPUN U 3aKOHOB.

I1P6 6. CchopMUPOBAaHHOCTH YMEHHUS BBIIENATH CYLIECTBEHHBIE
NPU3HAKK  BHUPYCOB, KIETOK TPOKAPUOT U  DYKAPHUOT;




Koa n HamMeHOBaHHUe

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

(popmupyembIX

KOMIeTeHIMii O0mmue JucuMIinHaApHbIe
3P PEeKTHBHO - AaKTUBHO€ HENpUATHE JACUCTBUM, NPUHOCSIIUX BpeJ | OJHOKJIETOYHBIX ¥ MHOIOKJIETOYHBIX OpraHU3MOB, BUJOB,
JEeHCTBOBATh OKpYXKarolllel cpene; OMOTeoIeHO30B M 3KOCHCTEM; OCOOCHHOCTH IPOLECCOB OOMEHa
B UpE3BbIUANHBIX - yYMEHUE IIPOTHO3UPOBATh HEeOJIaronpusTHRIC | BEIIECTB M TPEBPALICHUS DJHEPrUM B KIETKe, (OoTOoCHMHTE3a,
CUTYaIUIX 9KOJIOTHYECKHE MOCJIEICTBUS NPEIIPUHUMAEMBIX | IUIACTUYECKOTO M DHEPreTHMYeCKOro oOMeHa, XEMOCHHTE3a,

JNENUCTBHN, IPEAOTBPAIATh UX;
- PACIIMpEHHE ONbITA JEATEIBHOCTH JKOJOIMYECKON

HANpPaBJIECHHOCTH.
MertanpeaMeTHbIE PE3YIbTaThl JOJKHBI OTPAXkKATh:
Osmagenne YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHas ACSITEIHHOCTD:
- TIOHMMaTh W WCHOJb30BATh MPEHMYIIECTBA KOMaHIHOU
Y MHIUBUIYaTIbHOU PabOTHI;

- TpUHUMATh  IEJd  COBMECTHOW  JIEATEILHOCTH,
OpraHU30BBIBATh 5 KOOPJAUHUPOBATH nefcTBuA
0 ee¢ JIOCTIDKCHHIO. COCTaBIIATH INIAH JCHCTBUH,

pacnpenensitb poiad C Y4ETOM MHEHUH Y4aCTHUKOB
o0CyXIaTh pe3ylbTaThl COBMECTHOM paboThI

MHUTO3a, MeH03a, OIUIOAOTBOPEHHS, PA3BUTHUS M Pa3MHOXKEHUS,
VHAMBUAYaAJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3a), 60pbObI

3a CyIIeCTBOBaHHME, €CTECTBEHHOTO OTOOpa, BHA000pa3oBaHMUS,
NPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOMTaHWs, BIMSHUS
KOMIIOHEHTOB IKOCHUCTEM, AQHTPOTIOTEHHBIX ~ W3MEHEHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MpeBpallleHue 3Heprun B duocgepe.

[1P6 7. ChopMHpOBAaHHOCTH, YMEHHS TPUMEHATH IOJy4EeHHBIE
3HAaHUA A OOBSICHEHHUsI OMOJIOTMYECKHUX IMPOIIECCOB U SIBICHUH,
JUIS TIPUHATHUS TPAKTUYECKUX PEIICHUH B MOBCEAHEBHOW KU3HU
C Ienblo oOecmieyeHHs OE€30MaCHOCTH CBOETO 3J0POBBS H
3I0POBBSI OKPYKAIOIIUX JIIOJIeH, COOIOIEHUs 370pOBOTO o0Opa3a
YKU3HU, HOPM TPaMOTHOT'O MOBEICHUS B OKpYXKaIOLIEH MPUPOIHOI
cpelie; TOHUMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHKEHUIN
COBPEMEHHOI OHOJOTMH W OUMOTEXHOJOTUH JUIsl PallOHAIBHOTO
PHUPOIONOJIHL30BAHUS




B pesynpTare ocBOCHHMS y4eOHOW MUCHUIUIMHBI OOYYArOIIMICS JOJKEH YMETh:

Y1 - packpeiBaTh COJAEpKAHHE OCHOBOIOJIATAIOIINX OHOJIOTHYECKUX TEPMHHOB M
MOHATHI: KU3Hb, KJIETKAa, TKaHb, OPraH, OPTaHu3M, BUJ, MOMYJISIIH, SKOCUCTEMa, OUOIEHO3,
ouoctepa; merabosm3m (OOMEH BEMIECTB W NOPEBpaIleHHE JHEPruu), TOMEOCTa3
(camoperynsiusi), OMOCHHTE3 Oellka, CTPYKTYpHAsi OpraHu3anus >KUBBIX CUCTEM, JUCKPETHOCTD,
CaMOPETYIISALNSA, CaMOBOCIPOU3BEACHUE (PEMPOAYKIHS), HACIECICTBEHHOCTh, HM3MEHUYHBOCTD,
HHEPT03aBUCUMOCTh, POCT U PA3BUTHE, YPOBHEBAS OpraHU3aIUS;

VY2 - packpbIBaTh COAEpKaHUE OCHOBOIIOJIATAOIINX OMOJIOTHYECKHX TEOPUN M THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTallMOHHOM, 3BOJIFOLIMOHHOM, MPOUCXOKICHUS KU3HU U YEJIOBEKA;

VY3 - packpbiBaTb OCHOBOIIOJIAralOIIe OWOJIOTHUECKHE 3aKOHBI W 3aKOHOMEPHOCTHU
(I'Menpnens, T.Moprana, H.M.BaBwioBa, O.I'exkkens, ®.Mromnepa, K.bapa), rpanunsl ux
MIPUMEHUMOCTH K )KHBBIM CHCTEMaM;

Y4 - BBIICNATH CYNIECTBEHHBIC NMPU3HAKH BHPYCOB, KIETOK MPOKAPHOT W DYKAPHOT,
OJTHOKJICTOYHBIX WM MHOTOKJIETOYHBIX OPIaHU3MOB, BHJIOB, OHMOTEOIIEHO30B M JKOCHUCTEM;
0COOEHHOCTH TIPOIIECCOB OOMEHa BEIIECTB M MPEBpAIIEHUS DHEPTrUU B KIETKE, (OTOCHHTE3A,
TUTACTHYECKOTO ¥ SHEPreTHYeCKOro oOMeHa, XeMOCHHTEe3a, MUT03a, Mel03a, OTUIOI0TBOPEHUS,
pa3BUTHUS U Pa3MHOKEHUS, UHAMBUIYaJbHOTO Pa3BUTHsI OopraHuzMa (OHTOTeHe3a), OopbOBI 3a
CYIIIECTBOBaHUE, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCTIOCOOJICHHOCTH OpPraHU3MOB
K cpeie OOWTaHWS, BIMSHHS KOMIIOHCHTOB ODKOCHCTEM, AaHTPOTIOTCHHBIX HW3MEHEHUH B
IKOCHUCTEMAX CBOEH MECTHOCTH, KpYrOBOPOTA BEIIECTB U IPEBpaIlleHue YHeprun B ouocdepe;

VY5 - nmpuMeEHSATH TMOJIydEeHHBIC 3HAHUS I OOBSICHEHHS OWOJIOTHYECKUX TPOIECCOB H
SIBJICHUH, JIJIS1 IPUHSTHS TPAKTHYCCKUX PEIICHUH B TIOBCETHEBHOM KM3HU C IIEITbI0 00CCITCUCHHS
0€30MacCHOCTH CBOETrO 3/J0POBbS U 3/I0POBbS OKPYXKAIOIIMX JIIOJIeH, COONIOAECHUS 310pPOBOTO
o0pasa XHM3HH, HOPM TPaMOTHOTO TIOBEICHUS B OKpYXKAloIIel MPUPOIHON cpele; MOHNMaHHUe
HEOOXOIMMOCTH HCIIONB30BAHUS JAOCTIKEHHI COBPEMEHHOW OHMOJIOTUM W OMOTEXHOJIOTHH JUIS
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

Y6 - npuUMeHSITh OCHOBHBIE METO/bl Hay4yHOTO IMO3HAHUS, HUCIOJIb3YEMbIX B OMOJIOTHH:
HaAOJIOJICHUS] ¥ OTHMCAHUS JKUBBIX CHCTEM, MPOLIECCOB U SIBJICHHI; OpraHu3aliyd U MPOBEACHUS
OMOJIOTMYECKOTO JKCIEPUMEHTA, BBIIBI)KCHUSI THIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY
UCCIIETyeMbIMU BEITUYMHAMHU, OOBSCHEHHS TOJIY4YEHHBIX pPE3yJlbTaToB U (OPMYIUPOBAHUS
BBIBOJIOB C UCTOJIb30BaHUEM HAYUHBIX TIOHITHM, TCOPUIN U 3aKOHOB;

VY7 - pemiatb OMOJNOTHYECKUE 3a/1a4H, COCTABISATh FT€HOTUITMYECKHE CXEMbI CKPEIIMBAHUS
JUIA pa3HbIX THUIIOB HACJEIOBaHUS IMPU3HAKOB y OPraHU3MOB, COCTaBJISATh CXEMBI MEepeHOca
BEIECTB U SHEPTUu B IKOCHCcTeMax (L€ MUTAHUS, TUIIEBBIE CETH);

Y8 - KpuTHMYeCKHM OlLlIeHHBaTh HHGOPMALUI0  OHOJIOTHUYECKOTO  COJepXKaHus,
BKJIIOUAIOUIYIO TICEBIOHAayYHblE€ 3HAaHUS M3 PAa3IMYHBIX HCTOYHUKOB (CpeICTBa MAacCOBOM
uH(pOpMaLlUY, HAayYHO-TIONMYJISIPHBIE MaTepHalbl); HUHTEPIPETUPOBATH OSTUUYECKHE AaCIEKThI
COBPEMEHHBIX HCCIIEJIOBaHUM B OWONIOTMM, MEAMIIMHE, OHOTEXHOJOTMH; paccMaTpuBaTh
rJ100aTbHBIE SKOJOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIECHUIO K HUM
COOCTBEHHYIO MO3HIIUIO;

Y9 - co3gaBathb COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
Oouonormuyeckod wMH(OpPMANMKM U3 HECKOJIbKHX HCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh
MMOHSATUHWHBIN anmapar OHOJIOTHH;

3HATh:
31 - o mecre U posin OMOJIOTMM B CHCTEME HAyYHOTO 3HaHUA; (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa /s pellIeH s )KU3HEHHBIX MPOOIeM.

1.4. KosimuecTBO 4aCOB HA OCBOCHHE NMPOrPaMMbl y4eOHON AU CHHUILINHBI
MaKCUMaJIbHOW y4eOHO! Harpy3ku oOyuwaromierocsi 72 yaca, B TOM 4HcJIe:
00s13aTeNIbHOM ayIUTOPHOM yueOHOM Harpy3ku oOyuarorierocs 68 4acos,;
CaMOCTOSTENIbHON paboThl o0ydaromerocs — 4 yaca.
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2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOIi JMCUUNJIMHBI M BUALI Y4e0HOI padoThI

Buasbl yue6Hoit padorbl

Oobvem uacos

MaxkcuMaJjibHasi ydeOHasi HATpy3Ka (Bcero) 72

O06si3aTeIbHAS AYTUTOPHAs YueOHAsi HArpPYy3Ka (Bcero) 68
B TOM YHCIIE!
JeKuu (YpoKu) 42
MIPaKTUYECKHUE 3aHITH 20
1a00paToOpHBIE PadOTHI 6
KOHTPOJIbHBIE paOOTHI -
KypcoBas paboTa (IpoeKT) -

CamocTosiTesibHast paboTa o0yuauierocsi (Bcero) 4

KoucyabTanuu

HpOMe)KyTO‘IHaﬂ aTrecranmus

Hrorosas arrecrauus B popme

1c - KoHT. pao.
2c-
aupPepennupona
HHBIH 3a4eT
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2.2. TemaTnueckuii IJIAaH U cofiep:kaHMe yueOHOH AucHMILINHBI «Bruosorus»

®opmupyemMble
HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U IPoecCHOHAJIBHO OPHMEHTHPOBaHHOe), | O0beM KOMITETCHITHH
pa3iesioB U TeM JadopaTopHble H MPAKTHYeCKHE 3aHATHSA, IPUKJIAAHON MOAYJIb (IPH HAJIUYMH) 4acoB
1 2 3 4
OcHOBHoOe coJiep:kaHue
Pa3nes 1. buojiorus kak Hayka. 7KuBble cHCTeMbl M HX OPTraHHM3AIUsA OK-02
Tema 1.1. Cojaep:kaHue yueOHOr0 MaTepuajia 1
buonorus buonorus — Hayka o xuBoil npupojae. CBsi3u OMOJIOTHH C 00IIECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JIPYTMMHU €CTECTBEHHBIMU HayKaMu, Quiiocoue, penuruei, 3STUKOM, 3CTETUKON U MPaBOM.
Oo6mas Ponp Ouonormu B (QOpMHUpPOBAHMM COBPEMEHHON Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKkTepUCTHUKa OMOJIOTHYECKHUX HaYK.
KU3ZHU Metopl MO3HAHUA KUBOM NpHUPObI (HaONIO/IeHUE, IKCIEPUMEHT, OMHMCAaHUE, U3MEpEHHE,
KJ1accu(UKanus, MOJIeTMpOBaHUE, CTaTUCTHUECKass 00paboTKa JAHHBIX).
XKusble cucteMbl (OMOCUCTEMBI) KakK NMpeAMET U3ydeHust ononoruu. OTiandre KUBBIX CUCTEM
OT HeopraHu4deckou nmpupoabl. CBOHCTBa OMOCKCTEM M MX pa3HOOOpasue.
YpoBHH OpraHu3aluu onocucTeMm: MOJIEKYJISIPHO -T€HETHYECKU, KJIETOYHBIH,
OPraHW3MEHHBIN, TOMYJISIIHOHHO-BUIOBOM, SKOCUCTEMHBIH (OMO - TEOIEHOTHYECKHIN),
OorochepHbIi
Pa3nen 2 XuMuveckuii cCOCTaB M CTPOEHHE KJIETKHU OK-01, OK-02,
Tema 2.1. Coaep:xaHue y4eOHOro MaTepuaja 1 OK-04
XUMHYECKUH cOCTaB | XUMHUYECKHIA COCTaB KICTKA. XHUMHUECKHE 3JEMEHThI: MaKpPOAJIEMEHTbI, MUKPOIJICMEHTHI.
kieTku. Boaa Bona u MuHepanbHble BemiecTBa. PYHKIUHM BOJbl MU MHUHEPAJIbHBIX BELIECTB B KIIETKE.
U MUHEpaJIbHbIE [Moanepsxanue ocMOTHYECKOTO OamaHca
BellleCTBa IIpakTHYecKoe 3aHATHE 1
Ne 1 «buosornueckass pojb MHHEPAIbHBIX BELIECTB B OOECIEUEHHMU >KU3HEAEATEIbHOCTH
OPraHu3MOB, IIPOSIBJICHUS AUcOaaHCa MUHEPAIbHBIX SJIEMEHTOB)
Tema 2.2. Cojaep:xkaHue yueOHOro MaTepuajia 1
buonornuecku benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnumble u
BaXXHBIE XUMMYECKHE | 3aMEHUMbIE aMMHOKHUCIOTHl. AMMHOKHCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl O€IKOBOM
COEIMHEHUS MOJIEKYJIbl (TI€pBUYHAs, BTOPUYHAsS, TPETUYHAs M YETBEPTUYHAS CTPYKTYpa). XUMHUECKHUE

cBoiictBa OenkoB. buonormueckue ¢yHkuuun OenkoB. DepMeHTHl — OHOIOTHYECKHE
katanuzaropel. CTpoeHue QepMeHTa: aKTHBHBIA ILIEHTpP, CyOCTpaTHas CHEHU(pHUYHOCTS.
KogepmenTsl. Buramunsl. OTianunst epMeHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.

YraeBoJipl: MOHOCaxapuabl (TJIr0K03a, pubo3a M Je30Kcuprb03a), aucaxapuisl (caxaposa,
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HaumenoBanue
pa3jiesioB U TeM

Conepxanue yueOHOro Marepuasa (0CHOBHOe U NPo¢ecCHOHATLHO OPUEHTHPOBAHHOE),
Ja0opaToOpHbIEe U NMPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHN)

O0nLeM
4aC0B

®opmupyemMble
KOMIIeTEHIU T

1

2

4

JIAKTO3a) M ToJiMcaxapuibl (Kpaxmal, TJIMKOTEH, IeJUTioi03a). buomornueckue ¢yHKIUn
yrineBofoB. Jlummael:  Tpurimuepunsl, QGocdomumuasl, crepounsl.  [mupoduibHO-
runpodoOHbIe cBoiicTBa. buonornyeckue Qyakmun sunuaoB. CpaBHEHHE YIJIEBOOB,
OEIKOB W JIMIUAOB Kak HcTO4YHHMKOB 3Hepruu. Hyxiennosbie kucnorsi: JTHK u PHK.
Hyxneotuasl — MoHOMEpBI HyKJIEMHOBBIX KucnoT. Ctpoenue u pynkuuu JJHK. Crpoenue u
¢ysakn PHK. AT®: crpoenue u pyHKIMU

JlabopaTopHble 3aHATUA

Ne 1 «Onpenenenue Butamuna C B IPOTyKTax MUTAHUSD)

i «Onpenenenre HaIuuus Kpaxmania B MpoayKTaxX MUTaHUs»

i «['uapodunsHO-ruApoPOOHBIE CBOMCTBA JTUIHIOB)»

i «M3ydeHne KaTaauTHYeCKOW aKTHMBHOCTH (epMEHTOB (Ha NpHUMEpEe aMuiIa3bl WM
KaTaJiasbl)»

Tema 2.3.

CrpykTypHO-
(hyHKIIMOHATBbHAS
OpraHu3aius KIeToK

Copep:xaHue y4e0OHOIr0 MaTepuaJja

[utonorus — Hayka o kietke. Kinetounast Teopusi — mpuMep B3auMOJACHCTBUS UCH U (aKTOB
B Hay4YHOM IMO3HAaHUU. MeTobl N3ydeHus KIeTKH.

Knetka kak menoctHas xuBas cucreMa. OOIiue MpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MeMOpana, moJsiekynsl JIHK kak renernueckuii anmapar, cucTemMa CHHTe3a Oenka.

Tunel KIETOK: dSyKapuoTHUeckas U  mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHUSA
npokapuoTHdeckor kieTku. Kiterounas crenka Oaktepuil. CTpOEHHE SYKApHOTHYECKOM
kieTk. OCHOBHBIC OTJINYHS PACTUTEIHHOM, )KUBOTHOU M IPUOHOM KiIeTKU. [loBepXHOCTHBIE
CTPYKTYpBl KJIETOK— KJIETOYHAs CTEHKa, TIUKOKaIWKC, ux (ynkuuu. Ilnazmaruueckas
MeMOpaHa, ee CBOMCTBA U (PYHKIUH.

Huronnasma u ee opranouasl. OgHoMeMOpanHbsie opranouabl kietku: JIIC, ammapar
lonpmxu, muzocombl. [lomyaBTOHOMHBIE OpPraHOWIBl KIETKU: MHTOXOHIPWH, TUIACTHBIL.
[IpoucxoxxaeHrne MUTOXOHIpHUM U TutacTud. Bumsl mmactun. HememOpaHHBIE OpraHOWIBI
KIETKU: PUOOCOMBI, KIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH, S>KTYTHUKU. DOyHKIHUH
OpraHouOB KJIETKU. BKiroueHus.

SAnpo — perynaropubsiii 1eHTp KieTku. CTpoeHue sijapa: siiepHas 000JouKa, KapHoIia3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlabopaTopHble 3aHATHSA

Ne 2 «Ctpoenune KineTku (pacTeHHs], )KUBOTHBIC, TPUOBI) U KIIETOYHBIE BKIFOUSHHS (Kpaxmall,
KapOTHHOUJIBI, XJIOPOTLIIACTHI, XPOMOTLIACTHI )»
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®opmupyemMble

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U IPo¢)ecCHOHAJIBHO OPHMEHTHPOBaHHOe), | O0beM KOMITETeHIHN
pa3esioB U TeM JadopaTopHble H IPAKTHYECKHE 3aHATHSA, IPUKJIAAHON MOAYJIb (IPH HAJITUYMH) 4acos
1 2 3 4
nin «/3ydyeHne cTpoeHus KIETOK pacTeHUM, KUBOTHBIX M OAaKTEpHUil 0] MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpenapaTax U UX OIMCAHUEN
i «IIpoHnnaemocts MeMOpaHsbl (I1a3MOJIU3, AETIIIA3MOJIN3)»
Pazgen 3. JKusHeaessTeJIbHOCTh KJIETKH OK-01, OK-02,
Tema 3.1. Cojaep:kaHue yueOHOr0 MaTepuajia 2 OK-04
OOMEH BEIIECTB OOmeH BemiecTB, WK METa00IU3M. ACCUMUIIAIINS (TUTACTUYECKU OOMEH) U JUCCUMUTISIINS
U MIPEBpAILICHUE (PHEpreTUyecKkuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTadbonau3ma. Ponbs 3akoHOB
SHEpPruu COXpAaHEHHUs BelIeCTBa W SHEPTMM B NOHMMAaHMU MeTaOosn3Mma. Tumbsl oOMeHa BEIIECTB:
B KJIETKE aBTOTPOQHBIA M reTepoTpodHbId. Ponb GepMeHTOB B 0OMEHE BEUIECTB U MPEBpAIlCHUH
sHepruu B kierke. PorocuHte3. CBeroBas M TeMmHOBasg (as3bl (orocuHTeza. Peakunn
¢doTocunTe3a. IpheKTUBHOCTh (HOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a Ui )KU3HHU Ha 3eMile.
Bnusinue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIMIEHHS €r0 MPOJAYKTUBHOCTU Y
KyJIbTYpHBIX pacTeHHUH. XEeMOCHHTE3. XEMOCHHTE3HWpYyIolIue OakTepuu. 3HaueHHUE
XEMOCHHTe3a AJIs )KU3HU Ha 3eMIIe.
OHepreTuyeckuii 0OMeH B KieTke. Pacuienienue BelmecTs, BbIACICHUE U AKKyMYyJIUPOBaHUE
SHEPTUHM B KJIETKE. DTambl SHEPreTHUYECKoTo oOMmeHa. ['nmkonus. bpokeHwe u ero BHBI.
Kucnopoanoe okucieHue, Wi KieTouHoe apixanue. OxucnutenbHoe GpochopuiinpoBaHue.
D¢ hEeKTUBHOCTH PHEPreTUIECKOTO 0OMEHa
Tema 3.2. Coaep:kaHue y4e0HOT0 MaTepHajia 1
buocunTes 6enka Peakiun MarpuyHoro cuHTe3a. ['eHermueckas wuHpopmamusa u JHK. Peanuzanus
TeHEeTUYECKON MHpOpMaIUU B KJIeTKe. [ eHeTHYECKUi KO M ero CBoMcTBa. TpaHCKpHUIIINS —
matpuuHbiii cunTe3 PHK. Tpancmsauus — OuocuHre3 Oenka. OTambl  TPaHCIALMH.
Koauposanue amuHokucaoT. Poss pubocom B GuocuHTe3e Oenka
IIpakTHYeckoe 3aHATHE 1
Ne 2 «Pemrenue 3aa4 Ha onpeielieHUe NOCJIEI0BATEIbHOCTU HYKIEOTHIOBY
Tema 3.3. Coaepikanue y4eOHOro MaTepuajia 2
Bupycsl Hexnerounsle ¢popmbl ku3HU — BUpYChl. Mctopust oTkpbiTis Bupycos (. WM. MBaHoBCKwMif).
OcCoOeHHOCTH CTPOEHMSI M )KM3HEHHOTO 1MKJIa BUpycoB. bakrepnodaru. bonesnu pacrenui,
KUBOTHBIX M Y€JOBEKa, BbI3bIBaeMble BUpycaMH. Bupyc nmMmyHnozaeduiuta yenosexka (BUY)
— Bo30Oymurens CIIM/Ia. [Ipodunakruka pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUI
Paznen 4. Pa3MHoOKeHHe M MHAMBHIYAJIbHOE Pa3BUTHE OPraHU3MOB OK-01, OK-02,
Tema 4.1. | Conepixanne yueGHOro MaTepuana 2 OK-04
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®opmupyemMble

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U IPo¢)ecCHOHAJIBHO OPHMEHTHPOBaHHOe), | O0beM KOMITETeHIHN
pa3esioB U TeM Ja0opaToOpHbIEe U NMPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHN) 4acoB
1 2 3 4
JKn3HEeHHBIN HUKIT Knerounslii nuki, WM S>KM3HEHHBIM IHMKI KieTku. MHTepdasza m muros. Ilpomeccsl,
KIIETKH npoTekaromue B uaTepdasze. Permmkanus — peakuus matpuunoro cuare3a JJHK. Crpoenne
XpoMOCcoM. XpOMOCOMHBIN Habop — KapuoTul. [IUIUIONAHBIN U TalyIOUIHBIM XpOMOCOMHbIE
HaOopbl. Xpomaruabl. LlUTONMOTrMYECKHE OCHOBBI PAa3MHOXKEHUS W WHAMBHIYAIEHOTO
pazButust opraHu3MoB. Jlemenue kietku — wmuto3. Craaum wmwuroza. Ilponeccsl,
MPOUCXOJAIIME HAa pa3HbIX CTagusX MHTO3a. bHOJOrmyeckuii cmbica  MUTO3a.
[Iporpammupyemasi ru0esb KIETKH - alloNTo3
Tewma 4.2. Conepxxanue yueOHOro MarepuaJja 2
@opmbl pasMHOXKEHHS | DOPMBI pa3MHOXKEHHSI OPTaHU3MOB: OECIIONIOe U TO0JI0BOE. Buabl Oecronoro pa3MHOXKEHHS:
OpraHU3MOB JieJieHue Ha/IBO€ U TOYKOBAHHE OJIHO M MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHoOxeHHe. MickyccTBeHHOE KJIOHHPOBAHHUE OPTaHU3MOB, €r0 3HaYEHHE JISI CEJIEKIUU.
[TonoBoe pasMHOXEHHUE, €ro OTIuYHus OoT Oecmosioro. Meio3. Craauu meio3a. [Iporeccsr,
NpOUCXOAIIME Ha craausx wmenosa. IloBemenwe xpomocoMm B Mmenose. KpoccuHrosep.
buonorndeckuit cMbIC U 3HaUYCHHE Melo3a. ['aMmeTorenes — mpoiecc 00pa3oBaHUs MOJOBBIX
KJIETOK y *KUBOTHBIX. [10IOBBIE Kee3bl: CEMEHHUKH U sSMYHUKU. OOpazoBaHuEe U pa3BUTHE
MOJIOBBIX KIIETOK — TraMmeT (CrepMaro3oui, sIMIIeKIeTka) — CIepMaToreHe3 U OOreHes3.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaro3ouioB. Omnonorsopenue. [laprenorenes
Tema 4.3. Coaep:kaHue y4e0HOT0 MaTepHaja 1
NunuBuayanpHOE NunuBuayanpHOE pa3BuTHe (OHTOreHe3). DMOpHOHANILHOE pa3BUTHE (IMOpHOTEHE3). DTarnbl
pa3BUTHE OPraHU3MOB | SMOPHOHATIBHOTO PAa3BUTUSL Y T[O3BOHOYHBIX JKMBOTHBIX: JApPOOJEHHE, TacTpyssaius,
opranorere3. I[loctamOpuoHanbHOe pa3BuTHE. THUMBI MOCTIMOPHUOHAIBHOIO PA3BUTHUS:
npsiMoe, HempsMoe (JTMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojacTBa. Poct u pasButue pacrenHuil. OHTOreHes
LIBETKOBOTO PACTEHMSI: JBOITHOE OIJIOIOTBOPEHHE, CTPOCHUE CEMEHH, CTaJUH Pa3BUTHS
IIpakTHYeckne 3aHATHS 1
Ne 3 «Mudexmonnblie 3a6071eBaHUs ¥ STUAEMUH B UCTOPUU YETOBEUECTBAY.
Ne 4 «BaxknuHaius kak npouiakTuka HH()EKIIMOHHBIX 3a00TIeBaHUI
Pasznen 5. HacjieacTBeHHOCTh H H3MEHYMBOCTH OPraHW3MOB OK-01, OK-02,
Tema 5.1. Coaepikanue y4eOHOro MaTepuajia 1 OK-04
3aKOHOMEPHOCTH [IpenMer u 3aaun TeHETUKH. PONb IUTOJIOTUH U SMOPUOJIOTHH B CTAHOBJICHUU TC€HETHUKH.
HaCJIeI0BaHUs Brxian poccuiickux u 3apyOeKHBIX YYEHBIX B pa3BUTHE TEHETUKU. METOIbl TeHETHUKH

(rubpuAOIOTHYECKUN,  LUTOICHETHYECKUH, MOJEKYIsIpHO-reHeThYeckuil). OCHOBHBIE

15




HaumenoBanue
pa3jiesioB U TeM

Conepxanue yueOHOro Marepuasa (0CHOBHOe U NPo¢ecCHOHATLHO OPUEHTHPOBAHHOE),
Ja0opaToOpHbIEe U NMPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHN)

O0nLeM
4aC0B

®opmupyemMble
KOMIIeTEHIU T

1

2

4

reHeTUYEeCKUe NOHATH. ['eHeTndyeckasi CUMBOJIMKA, UCIOJIb3yeMasi B CXEMaX CKPELUBAHUH.
3aKOHOMEPHOCTU  HAaclieZloOBaHMsI  INPU3HAKOB,  ycTaHOBieHHble [.  Mennenem.
MoHoTHOpUIHOE CKpeIIMBaHhe. 3aKOH eInHOOOpa3wsi THOPHIOB IEPBOTO MOKOJICHUS.
[IpaBuno nomMuHHpOBaHUS. 3aKOH paclIEIUIEHUs NpHU3HAKoB. ['MmoTe3a 4YMCTOTBHI TaMET.
[TonHOE M HEMONHOE MOMHUHHUpPOBaHHE. J[MTHOpHUIHOE CKpelMBaHWE. 3aKOH HE3aBUCHUMOTO
HacleoBaHUs MpH3HAKoB. lluToreHeTnueckne OCHOBBI JUTHOPUAHOTO CKpEIIMBaHMSL.
Ananusupyromiee ckpeuuBanue. lcnonb3oBaHME aHAIU3UPYIOLIETO CKPEUIMBAHUS IS
OTIpeJIesIEHUs] TEHOTHUIIA 0COON

HpaKTI/I‘IeCKOC 3aHATHE

No 5 Pemenne 3amad Ha oOmpenereHWE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
IIPpU3HAaKOB MpH MOHO-, [HU-, HOJ'II/II‘I/I6pI/I)IHOM U aHAJIMU3UPYIOUIEM CKPCIIMBAaHUMU,
COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCHIMBAHUA

Tema 5.2.
CrenjieHHoE
HacJeJ0BaHNue
MIPU3HAKOB

Conep:xaHue y4eOHOro marepuasa

CuemieHHOe  HacienoBaHue TmpusHakoB. Pabora T. Moprana mno CIEMUICHHOMY
HacJleOBaHUIO TeHOB. HapyieHue clemieHuss T€HOB B pe3yjibTaTe KpPOCCHHIOBEpA.
XpOoMOCOMHas TeOpHUs HACIIECTBEHHOCTH. | eHeTHYecKue KapThl.

I'enetuka moma. XpoMOCOMHOE OMpefesieHUue Moja. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
'omoramerHsie U reTeporaMeTHbie opraHu3mbl. HacienoBanue Mpu3HAKOB, CIEIUICHHBIX C
10JIOM

IIpakTHYeckoe 3aHsATHE

Ne 6 Pemrenne 3aaa4 Ha OIpCACICHUE BEPOATHOCTU BO3HHMKHOBCHHA HACJICIACTBCHHBIX
IIPpU3HAKOB IIpU CHOCINNICHHOM  HACJICAOBAHHWH, COCTABJICHHUC TI'CHOTHUIIMYCCKUX CXCM
CKPCIIUMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYNUBOCTH

Conepxanue yueOHOro Marepuasa

W3menunBOCTb. BHibl M13MEHUMBOCTHU: HEHACIIEICTBEHHAs: U HAcleACTBeHHas. Poib cpebl B
HEHACJIEeICTBEHHON M3MEHUYMBOCTH. XapaKTepUCTHKa MOIAM(DUKALMOHHOW H3MEHYHMBOCTH.
Bapuanumonsslif psan u BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonndyectBeHHbIE
U KayeCTBEHHbIE TMPU3HAKW U MX HopMma peakuuu. CBoilcTBa MOIUPHUKAIIMOHHON
U3MEHUUBOCTH.

HacnencTBenHast, miM TeHOTHNHWYECKas W3MEHUYMBOCTh. KoMOWHATHBHAs W3MEHYHBOCTb.
Meiio3 ¥ MOJIOBOM MpolecC — OCHOBa KOMOWHATHMBHOM HW3MEHUMBOCTH. MyTallmOHHas
n3MeHYMBOCTh. Kiaccugukaiuss MyTanuii: reHHble, XpOMOCOMHBIE, reHOMHbIe. YacTtoTa U
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HaumenoBanue
pa3jiesioB U TeM

Conepxanue yueOHOro Marepuasa (0CHOBHOe U NPo¢ecCHOHATLHO OPUEHTHPOBAHHOE),
Ja0opaToOpHbIEe U NMPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHN)

O0nLeM
4aC0B

®opmupyemMble
KOMIIeTEHIU T

1

2

4

OpUYMHBl  MyTanuid. MyrtareHable  (akTopbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HAaCJIEACTBEHHOU U3MEHYUBOCTHU
H. . BasuioBa

HpaKTI/I‘IeCKOC 3aHATHE

No 7 Pemenne 3amad Ha OMNpeNEICHHWE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
HpI/ISHaKOB HpI/I pa?,J'II/I'-IHBIX TUIIaX B3ElI/IMOI[GI710TBI/I5[ T'€HOB, COCTaBJICHHUC I'€CHOTUIIMYCCKHUX
CXEeM CerIIII/IBaHI/Ifl

Tema 5.4.
T'eneTuka uenoBeka

Conepxxanue yueOHOro Marepuaja

I'eneruka uenoBeka. Kapuorunm uyenoBeka. OCHOBHBIE METOJbI TE€HETHUKH YEJIOBEKA:
Te€HEAJTOTHYECKUN, OJM3HEIOBBIA, ITUTOTEHETUYCCKUH, OMOXMMUYECKUN, MOJIEKYISIPHO-
reHetudeckuii. COBpEeMEHHOE OIpEEeICHHEe TEHOTHUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTHUIUPOBaHKE, B TOM 4ucie ¢ nomonisto [I1[P-anann3a. HacnencrBennsie 3a00eBaHms
YyelloBeKa: TeHHble 00Jie3HH, OOJIe3HW C HAclIeACTBEHHON MpeapacnoioKeHHOCTHIO,
XpoMocoMHbIe OoJie3HH. CoMaTH4ecKhe M reHepaTuBHble MyTanuu. CTBOJIOBBIE KJIETKH.
[IpuHnuner  310poBOro  obOpasza JKU3HHM, JAUArHOCTUKH, NPOPUIAKTHUKUA U  JICYCHUS
TeHEeTUYECKUX  Oosie3Hel.  MeauKO-TeHEeTHYECKOe  KOHCYJAbTHpPOBAaHHWE.  3HAYCHHE
MEIUIIMHCKOM TEeHETUKU B MPEAOTBPALLEHUU U JICYEHUH TEHETHYECKUX 3a00JIeBaHM
YeJI0BEKa

IIpakTHYeckoe 3aHsATHE

Ne 8 «CocraBnenue 1 aHaim3 POAOCIOBHBIX YCIIOBCKAY

Pazgen 6. DBoJronmon

Has OMO0JIOr U s

Tema 6.1.
OBOJIIOIIMOHHAA
Teopus
H €€ MECTO
B OMOJIOTHH

Conepxanue yueOHOro Marepuasia

Hpe,[[HOCLIJ'IKI/I BO3HMKHOBEHHUS DBOJIOLMOHHOMN TCOPHUMH. OBOJIFOIIMOHHAS TCOPUA U e€ MecTo
B Ownojorun. Bnmsnue 3BOJ'II-OI.IHOHHOI>1 TCOPHUU Ha PA3BHUTHC ouojoTHU U Apyrux HaykK.
CBI/II[eTCJ'ILCTBa sporonuu. IlageoHTonOrHYECcKHe: IMOCIeA0BaTEIILHOCTD MOSBICHHUS BUJIOB B
MajJ€OHTOJOrNYECKOM JICTOIIUCH, TICPECXOAHBIC (bOpMBI. Bnoreorpa(pnqecm/le: CXO0JACTBO H
pas3iimiuc (bayH u (bnop MaTCpHUKOB U OCTPOBOB. 9M6pI/IOJ'IOFI/I‘-IeCKI/IeI CXOACTBA U pa3JINYHNA
3M6pI/IOHOB Pa3HbIX BHJ0OB IMO3BOHOYHBIX. CpaBHI/ITeJ'ILHO'aHaTOMI/I‘IeCKI/ICZ T'OMOJIOTHUYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OPraHbl, aTaBU3MBbI. MOJ'ICKYJ'IHPHO -OMOXUMHUYECKHE:
CXO0JACTBO MECXaHHM3MOB HACJICACTBECHHOCTH M OCHOBHBIX MEeTa0O0JIMUECKUX HYTCﬁ Y BCCX
JKUBBIX OpPraHU3MOB.

3BOJ’IIOI_[I/IOHHa${ TCOPHUA 4. I[apBI/IHa. HpCI{HOCBIHKI/I BO3HUKHOBCHUA JapBHUHU3MA.

OK-01, OK-02,
OK-04
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HaumenoBanue
pa3jiesioB U TeM

Conepxanue yueOHOro Marepuasa (0CHOBHOe U NPo¢ecCHOHATLHO OPUEHTHPOBAHHOE),
Ja0opaToOpHbIEe U NMPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHN)

O0nLeM
4aC0B

®opmupyemMble
KOMIIeTEHIU T

1

2

4

JIBIOKyIIMEe CHJIBI SBOJIIONMU BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpPCOB, HEONpeAeiEHHAs M3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHWE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBontonus

Conep:xxanue yueOHOro Marepuaja

Cunrernueckas Teopusi 3Bosroruu (CTD) u €€ OCHOBHBIE TOJIOKEHHUSI. MUKPOIBOITIOIHSA.
[omynsius Kak eUHMIIA BUIA U BOJIIOLUU.

JBuxymue cuibl ((akTopbl)3BOJIIONUK BHUJIOB B Mpupoje. MyTanMoOHHBINH Ipolecc U
KOMOMHATHBHAasT M3MEHUYMBOCTh. [lomyndnnoHHbIE BOJHBI U Aped( TeHoB. M3onsuus u
murpanusa. EcrecTBeHHBIE 0TOOp — Hampapisiouuii  ¢akrtop 3Boouud. DopMbl
€CTeCTBEHHOro ot10opa. I[IpucrnocoOneHHOCTh OpPraHu3MOB KaK pe3ylbTaT HBOJIIOLHH.
[Ipumepsl npucnocobseHuil y opranu3smMoB. Apomopdo3bl U Hanoajantanuu. Bua wu
BuooOpazoBanune. Kpurepun Buma. OcHOBHBIE (hOpMBI BUA000pa30BaHus: reorpaduaeckoe,
9KOJIOTMYECKOE

Tema 6.3.
Makpo3Botonus

Copep:xaHue y4eOHOIro MmaTepuaJja

Maxkposomtonusi. dopmbl  dBosOLMM:  PUIIETUUECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoGpatuMocTh 3BOTIONHH

IIpakTHYeckoe 3aHsATHE

Ne 9 «CpaBHenue BUOB 110 MOP(HOIIOTUYECKOMY KPUTEPUIO»
i «Onucanue Npucnoco6JIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay

Pa3nen 7. Bo3HUKHOBeHHe W pa3BUTHE KM3HU Ha 3emJie

Tema 7.1.
3apoxeHue
Y Pa3BUTHE KU3HU

Conepxanue yueOHOro Marepuasa

JloHayuHbIE NIPEACTABICHUS O 3apOXKIEHUM >KM3HM. HaydHble rumorespl BO3SHUKHOBEHHS
KU3HU Ha 3emiie: abUoreHe3 M naHcnepMus. XuMuuecKkas 3Boonus. AOMOTeHHbI CuHTe3
OPraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOIATBEPKICHUE
XUMH4eckoi s3Bosmonnu. HavanbHble sTambl Ouonoruyeckoi spomonuu. ['mnoresa PHK-
mupa. GopMupoBaHre MeMOpaHHBIX CTPYKTYP M BO3HHUKHOBEHHME NPOTOKIETKU. IlepBbie
KIJIETKHU ¥ UX 3BOIIOLUA. POPMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pa3BuTne xu3Hu Ha 3emuie 1o 3paMm u nepuojam. Karapxei. Apxelickas U IpoTepO30HCcKas
opbl. Ilanmeo3olickas spa u e€ mepuoabl: KeMOPUHUCKUN, OPIOBMKCKHM, CHIYpUMCKHIA,
J€BOHCKHMH, KAMEHHOYTIOJIbHBIN, NEPMCKHU. Me3030McKas 3pa U €€ NepUuOAbl: TPUACOBBIM,
opckuii, MenoBol. KaliHo30#ickas 3pa M €€ NepuoAbl: IAJIECOr€HOBBI, HEOI€HOBBIH,
AQHTPOIIOr€HOBBIM.

OK-01, OK-02,
OK-04
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®opmupyemMble

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U IPo¢)ecCHOHAJIBHO OPHMEHTHPOBaHHOe), | O0beM KOMITETeHIHN
pa3esioB U TeM Ja0opaToOpHbIEe U NMPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHN) 4yacoB
1 2 3 4
Tema 7.2. Conepxxanue yueOHOro Marepuasa 2
Cucrema Cucrema OpraHM4yecKkoro Mupa Kak OTpakeHHe 3BOJIOLUUU. OCHOBHBIE CHUCTEMATUYECKUE
OPraHMYECKOI0 MHUpA. | IPYIIbl OPraHU3MOB. XapaKTepUCTHKAa KJIMMara U Te0JOrM4ecKUX mpoueccoB. OCHOBHBIE
IIpoucxoxnenue 9Tanbl SBOJIONMU PACTUTENBHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHl W
YeJoBeKa — XKUBOTHBIX. [losiBlIeHHE, paclBET U BBIMUPAHKUE IPYII KUBBIX OPraHU3MOB.
aHTPOIIOTEHE3 OBOJIOLMS  YeloBeKa. AHTpPONOJIOrusl KakK Hayka. Pa3Burthe mpejacTaBlieHUH O
MIPOUCXOXKICHUN YeoBeka. Meroapl n3ydeHusi aHTpororeHe3a. CXOJCTBA U pa3Iuyuus
YelloBeKa M JKUMBOTHBIX. CHCTEMaTH4ecKoe II0JIOKEHHE 4YesloBeKa. JIBrkymiue Cuiisl
(dakTopel) anTpomorenesa. HacneacTBeHHas HM3MEHUYMBOCTh W €CTECTBEHHBIH OTOOD.
OO611ecTBEeHHBIN 00pa3 MKU3HU, U3TOTOBJICHUE OPYIUH TPYyia, MBIIJIEHUE, PeYb
Tewma 7.3. Conep:xaHue y4eOHOro Marepuaja 2
OCHOBHBIC CTaIUHN OCHOBHBIE CTaJMM W BETBH HBOJIOLMHU YEJIOBEKA: ABCTPAJIONMMUTEKH, YeIOBEK YyMEIbIH,
OBOJIIOIMHK YeaoBeKa | YenoBek mpsaMoxoasimui, YenoBek HeaHAEPTAIbCKHM, YelOBEK pa3yMHbI COBPEMEHHOTO
tuna. Haxoku nckomaemMbIX OCTaHKOB, BpEMs CYIIECTBOBAHHUS, 00IACTh PaclpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.
UYenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpoONeouHas (eBpa3uiicKasi), HETrpo-
aBcTpajionHas (dKBaTOpHalibHAas), MOHTOJOWAHAsA (a3uaTCKO-aMepuKaHcKas). UYepTsl
MPUCTIOCOOJIEHHOCTH TMPEICTABUTENICH YEIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBAHMSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma
IIpakTHYecKoe 3aHATHE 2
No 10 «Bpems u myTu paccesieHHs 4YeJIoBeKa Mo MIAHETE»
nin «[IpucnocoOraeHHOCT YeoBeKa K pa3HbIM YCIOBUSM cpelibl. BinsHue reorpadudeckoit
cpenbl Ha MOp(hOJIOTHIO U (PU3HOJIOTHIO YEJIOBEKa)
Pa3nes 8. Opranusmsbl M OKpy:KaoIas cpeaa OK-01, OK-02,
Tema 8.1. ‘ CopepxaHnue yueOHOro Marepuala 2 OK-04, OK-07
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®opmupyemMble

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U IPo¢)ecCHOHAJIBHO OPHMEHTHPOBaHHOe), | O0beM
pa3esioB U TeM JadopaTopHble H IPAKTHYECKHE 3aHATHSA, IPUKJIAAHON MOAYJIb (IPH HAJITUYMH) yacop | oMmeTCHIIH
1 2 3 4
OkoJorus DKoJIoTUs KaK HayKa. 3aJjauM U pa3/elibl IKOJIOTUU. MeTo bl SKOIOIrMYeCKUX UCCIIEI0BAHUM.
Kak Hayka. Cpenpl DKOJIOTHYECKOE MHUPOBO33pEHHE COBPEMEHHOTO uenoBeka. Cpenpl OOMTaHUS OPraHU3MOB:
AKU3HU. BOJHAs, HA3€MHO-BO3/YyIlHAas, IIOYBEHHAs, BHYTPUOPraHU3MEHHas. OKOJOTMYECKHE
DKOJIOTHYECKHUE ¢dakropel. Krnaccuduraruss 3KOJIOTHYECKUX (PAKTOPOB: aOMOTHYCCKHE, OMOTHYECKUE U
(bakTopbl aHTponoreHHnle. JleiicTBue 53KoJIOrM4YeckuX (aKTOpOoB Ha OpraHu3Mbl. AOMOTHYECKHE
(akTopbI: CBET, TEMIIEpaTypa, BIaKHOCTb. Potonepuoansm. [IpucnocobnaeHuss opraHu3MoB
K JeicTBUI0 abuotmyeckux (axtopoB. buonornueckue purmsl. buotnueckue (akTopsl.
Bunel OuoTHMYeckMX B3aMMOJEHCTBUN: KOHKYpEHLHUs, XHUIIHHWYecTBO. [lapasutusm,
MYTYyaJlu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTpaiInu3m.
3HaueHne OMOTHMYECKHUX B3aWMOJEMCTBHH JUIsl CYLIECTBOBAaHHUS OPraHM3MOB B NPUPOIAHBIX
coo01ecTBax
Tema 8.2. Cojaep:kaHue yueOHOr0 MaTepuaJjia 1
DKonornyeckue DKOJIOTHYECKHE XapaKTepUCTUKU momyasuuud. OCHOBHbIE TOKa3aTeNHd  MOMYJISIUU:
XapaKTePUCTUKH YHUCIIEHHOCTb, IUIOTHOCTh, POKJIAEMOCTb, CMEPTHOCTb, HPHUPOCT, MHrpaims. JluHamuka
HOMYJIALUN YHCJIEHHOCTH MOMYJISINU U €€ Peryisiuus
IIpakTHYecKoe 3aHATHE 2
No 11 «Iloacu€r mIOTHOCTH MOMYJISIUNA Pa3HbIX BUOB PACTCHUI»
Paszngen 9. Coo0uiecTBa M 3K0JI0rHYE€CKHE CUCTEMBI OK-01, OK-02,
Tema 9.1. Cozep:kanne y4eGHOro MaTepuaJia 2 OK-04, OK-07
CoobmecTBa CooOmiectBo  opranusmMoB  —  OuoneHo3.  CTpykTypsl ~ OHOLIEHO3a:  BHUJOBas,
OpraHU3MOB, IIPOCTPAHCTBEHHAs, Tpoduueckas (numiesas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.
9KOCHUCTEMBI Okonorndyeckue cucremsl (s9kocucremsl). Ilonatue 06 5skocucteMe M OHOreOlEHO3E.
@DyHKIMOHAIbHbIE KOMIIOHEHTbI 3KOCHCTEMBI: IPOTYHEHTbI, KOHCYMEHTHI, pEAyLIEHTHI.
CamocrosiTesibHas padoTa 4
KpyroBopoT BewiecTB U MOTOK SHEPruu B 3KocucTeMme. Tpoduueckue (IHILEBbIE) YPOBHU
skocuctembl. [lumeBble nenmu U cetd. OCHOBHbIE IMOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
NPOAYKIHS. DKOJOTHYECKUE MUPaMUJbL: MPOAYKIMH, YMCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOWYMBOCTb, caMoperyisinus, pazsutue. Cykueccus
Tema 9.2. Coaepikanue y4eOHOro MaTepuajia 1
IIpuponusie [Ipupoanble SKOCHUCTEMBI. ODKOCHCTEMBI DPEK U 03€p. ODKOCUCTEMA XBOWHOIO WIH
9KOCHCTEMBI IIMPOKOJIMCTBEHHOTO jeca. AHTpONIOTeHHbBIE 9KOCUCTEMBI. ATpO3KOCUCTEMBI.
Ypb6oskocucrembl. buonornyeckoe M XO3SMCTBEHHOE 3HAUEHHE Aarpo’KOCHCTEM U
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®opmupyemMble

HaumeHnoBanue Copep:xaHue yueOHOI0o MaTepuasia (0CHOBHOE U NPo(deccHOHAILHO OPHEeHTHPOBaHHoOe), | O0beM KOMITETCHIHH
pa3/iesioB M TeM JIaGopaTopHbIe U NPAKTHYeCKHe 3aHATHS, IPUKJIATHONH MOIY/Ib (IPH HAJTHYHH) 4acoB
1 2 3 4
ypOoskocucteM. buopazHooOpasue kKak (GakTop YCTOWYMBOCTH SKOcUCTeM. CoXpaHCHHE
OHOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie
Tema 9.3. Coaep:kaHue y4e0HOro MaTepuaja 1
buocdepa — VYuenue B. U. Bepnaackoro o 6uochepe. I'panuiisi, coctaB u crpykrypa 6uochepst. XKupoe
rio6anpHas BemecTBO U ero ¢GyHkuuu. OcobeHHOoCTH Ouocdepsl Kak II00ATbHOW HKOCHUCTEMBI.
skocucrema 3eMaH | JluHaMuveckoe paBHOBecHe M oOpaTHas cBs3b B Onocdepe. KpyroBopoTsl BemiecTB u
OMOTeOXMMHUYECKUE IHUKJIBI dJIEeMEHTOB (yriepoaa, a3zoTa). 30HaJbHOCTh OHOCHEpHI.
OcHOBHbBIE OMOMBI CYIIU
Tema 9.4. Copep:xaHue y4eOHOro marepuaja 1
Bnusinue UYenoseuecTtBo B 6uochepe 3emiin. AHTpOINOreHHble U3MeHeHusl B ouocdepe. I'mobanbHble
AHTPOTIOTEHHBIX sKoJtorndeckue mnpodnembl. CocylecTBOBaHWE TNPHUPOABI W denoBedecTBa. CoxpaHEHHE
(akTOpoB Ha O6uopa3zHooOpa3usi Kak OCHOBa ycroiumBocTu Ouocdeprl. OcHOBa palMOHAIBHOTO
o6uochepy yIpaBJeHUs] MPUPOAHBIMU pecypcaMu M HUX HUCHoJb30BaHue. JlocTmkeHHs OUOJIOTHU H
OXpaHa MPHUPOAbI
IIpakTHYeckoe 3aHATHE 1
No 12 «OTxo0161 TPOU3BOACTBA»
WM «KOJOTUYECKHE aCIeKThl MPo(eCCHOHATBHON AEITEIbHOCTH
i «IIpodunaktuka npodeccuoHambHbIX 3a007I€BaHUII
i «BiausiHue npon3BoACTBEHHBIX ()AKTOPOB HA OPTaHU3M YEJIOBEKa
Tema 9.5. Conep:xaHue y4eOHOro Marepuaja 1
Bnusuue connanbHO- | 310poBbe M €ro cocTaBisiomue. GakTopsl, MOJI0KUTEIBHO W OTPUIATEIBHO BIMSIONINE HA
9KOJIOTHUECKUX opranusM uyenoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JCHCTBUI Ha 370pPOBbE 4YeEJIOBEKa
(dakTopoB Ha (dMeKTpOMAarHUTHBIE TIOJISL, OBITOBas XUMUS, W30BITOYHBIC IIYMbI, paguanus U T.II.).
3I0pOBbEC YEJIOBEKA | AjanTanusi OpraHu3Ma 4YejoBeka K (akTopaMm OKpyxkawomeil cpeabl. [IpuHIMIIEL
dbopmupoBanus 310poBbecOeperatomiero noseaeHus. Ousnyeckas akTUBHOCTh U 310POBBE.
broxummnueckue acnekThl pallMOHAIBLHOTO MUTAHUS
JlabopaTopHbIe 3aHATHSA 2
Ne 3 «YmcTBeHHas paboTOCIOCOOHOCThY
i «BnusHue abnotnyeckux (pakTopoB HA YENOBEKa» (B KaUeCTBE TPUITEPOB, CHUKAIOIIUX
paboTOCOCOOHOCTh,  MCIIONB30BaTh  YCIOBHUSA  OCYLIECTBICHHMS  IMpOodeccHoHaIbHON
JESTeNLHOCTH: IIIyM, TEMIeparypa, pu3ndeckas Harpy3Ka u T.1.)
Pa3nen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHHU OK-01, OK-02,
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HaumenoBanue
pa3jiesioB U TeM

Conepxanue yueOHOro Marepuasa (0CHOBHOe U NPo¢ecCHOHATLHO OPUEHTHPOBAHHOE),
Ja0opaToOpHbIEe U NMPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHN)

O0nLeM
4aC0B

®opmupyemMble
KOMIIeTEHIU T

1

2

4

Tema 10.1.
Cenexunsa
KaK HayKa U TIpOoIecC

Conepxxanue yueOHOro Marepuasa

Cenekuus Kak Hayka W Tpolecc. 3apoxkACHHE CeleKuuu U JoMmectukanus. Yuenue H. U.
BaBuiioBa 0 neHTpax MHOroo0Opasuss M IPOMCXOXKAEHUS KYyJIbTYpPHBIX pacTeHHi. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. CopT, mopona, mrtamMm. CoBpeMEHHbIE METOJIbI
cesieKIMU. MaccoBbli M MHIUBUAYalbHBIH OTOOPBI B CEJIEKIIMM PACTEHUH U >KUBOTHBIX.
OneHka »KcTephepa. BIU3KOPOICTBEHHOE CKpEeIIMBaHWE — WHOpUIWHT. YucTas JHUHMUSL.
CkpemuBanue 4YuCThIX JimHMA. [eteposuc, wnmm rtuOpugHas cwia. HepojacTBeHHoe
cKpemrBaHue — ayrOpuauHr. OtnanéHHas rudpuanszauus u e€ ycnexu. VMckyccTBeHHbIN
MyTareHe3 U TOJy4eHHE MOJIMUIUIONJIOB. JIOCTIKEHUS CeNeKlUUU PACTeHUH, JKUBOTHBIX U
MHUKpPOOPIraHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTHHA

Conep:xanue y4yeOHOro marepuasa

buoTtexHonorusa Kak oOTpacib NPOM3BOJCTBA. ['€HHAas WHXKEHEpUs. OTalbl CO3JaHUA
pekomOunantHoit JIHK u Tpancrenneix opranuszMoB. Kierounas wmxeHepus. Kierounsie
KYJIbTYpBI. MuUkKpokJIOHaJIbHOE pPa3MHOKEHUE pacTeHuH. KnonupoBanue
BBICOKOITPOTYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U ITHYECKHUE
npo6sieMbl. MO — reneTnueckn MoIM(pUITMPOBAHHBIE OPTaHU3MBbI

Tema 10.3.
buotexnonoruun
B JKHU3HU U npodeccuu

Conep:xaHue y4eOHOro MmaTepuasa

OcHOBHbBIE HAIIPABIIEHUS! COBPEMEHHOW OMOTEXHOJIOTUU B TPO(HECCHOHABHOM e TEIbHOCTH
YeloBeKa. MeTo b1 OMOTEXHOJIOTUH. OObeKThI OMOTEXHOJIOTUH. Otuka
OMOTEXHOIOTMUECKUX

U TEHeTHYeCKUX JKcrepuMeHToB. I[IpaBuna mnoucka W aHanmu3a OMOAKOJIOTHYECKOM
uHoOpMallUd U3 paA3IMYHBIX HCTOYHUKOB (HaydyHas W ydeOHO-HaydHas JHTepaTypa,
cpeacTBa MaccoBoi nHpopmaImu, cetb HTepHeT u npyrue)

IlpakTH4eckoe 3aHsATHE

Ne 13 Keiicol Ha aHanu3 “H(POpPMALIMKU O HAYYHBIX TOCTHXKEHHUSAX B 0OJACTH T'€HETUYECKHX
TEXHOJIOT Ui, KIIETOYHOW WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTHUH.

Ne 14 3ammra keiica: mpeAcTaBleHHE Pe3ylIbTaTOB pEIICHUS KEWCOB (BBICTYIUICHHE C
TIpe3eHTAaIlNeH )

OK-04, OK-07

Paznen 11. Penrenne K

elicoB B 00J1aCTH OMOTEXHOJIOT M

Tema 11.1.2.
ConmanbHo-
STUUYECKUE ACIIEKTHI

Conepxanue yueOHOro Marepuasa

OTHUYECKHUE ACTICKThI Pa3BUTHA OHMOTEXHOJIOTUN U NPUMCHCHUC UX B JKU3HU YCIIOBCKA, IIOUCK

U aHauu3 MHPOpPMALMM M3 pa3IMyHBIX HCTOYHMKOB (HayyHas M y4yeOHO-HaydHas

OK-01, OK-02,
OK-04, OK-07
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®opmupyemMble

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U IPo¢)ecCHOHAJIBHO OPHMEHTHPOBaHHOe), | O0beM
pa3esioB U TeM JadopaTopHble H IPAKTHYECKHE 3aHATHSA, IPUKJIAAHON MOAYJIb (IPH HAJITUYMH) yacop | oMmeTCHIIH
1 2 3 4
OMOTEXHOJIOTHIA JUTEepaTypa, CpeicTBa MaccoBoi nHpopmanuu, cetb IHTEpHET U Apyrue)
IIpakTHuyeckune 3aHATHS 2
Ne 15 Keiicel Ha aHa)IM3 HHPOPMALIMU 00 3TUYECKUX aCIEKTaX pa3BUTHS OMOTEXHOJIOTUH (IO
MUHHU-TPYIIIaM).
Ne 16 3ammra keiica: npeacTaBieHHE pe3YyJIbTaTOB pPELIEHUS KEHCOB (BBICTYIUIEHHE C
MIPE3CHTAIIHECH)
Bcero: 72
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3.YCJIOBUSI PEAJIM3AIIMA YYEBHOM JJUCITATIJIUHBI

3.1.TpeboBanusi K MUHUMAJILHOMY MaTepPUAILHO-TEXHHYECKOMY 00ecnedeHU10

Kabuner Ne 20 Ouosorum  000pynOBaH  MYIBTUMEAMUHBIM  KOMILIEKCOM.
Crnenuanu3upoBaHHas mMeOelb U oOopynoBaHue: YueOHas meOenb Ha 28 MOCAJ0YHBIX MECT
(cronoB 14 mrt., cTynses 28 wmt.), pabouee MecTo npenoaasarens, (ctoa 1mr., cryn 1mr) nocka
MmesoBas 3x cexkumonHas lmt. Jlocka Screen Media/ sugeomnpoextop Wiev Sonic PJD 5233/
aymmo cucrema. / komnbtorep Intel Pentium dual CPU E2180 @2.00 GHz/A3Y 2Gb/Intel
C33/G31 Express chipset Family/DVD-CD-ROM/ HDD 200Gb/Msims, Knasuatypa. Wiew
Sonic VA1932wa wmouutop. IlepedyeHb JHIEH3MOHHOTO MPOTPaMMHOIO OOECIICUCHHS:
«[Iporpammusiii kommuieke «VIPNet Client 4» (CEPTU®UKAT COOTBETCTBUA Cd/124-
3430 «06.07.2018 r.), 7-Zip (freeware), Acrobat Reader DC (freeware), Adobe Acrobat Reader
DC (freeware), FireFox 77.0.1 (freeware), Google Chrome 83.0.4103.97 (freeware), VLC media
player (freeware), K-Lite Codec Pack Full (freeware).

[xader mis XxpaHeHUs y4eOHOW JTUTEPATYphbl, TUIAKTUYECKOTO MaTepHayia, JTOCKa C
MEJIOM JIEMOHCTPAIIHOHHBIE TIOCOOHSI, AIEKTPOHHBIE TOCOOHS, CIIPAaBOYHHKH, CIIOBApPH.

3.2. UudopmanuonHoe odecneyenue 00yueHus
Ilepeyenn peKoOMeHyeMbIX y4eOHBbIX U3IaHUH, HNHuTepHer-pecypcos,
JAOTOJHUTEIBHOM JIUTEpaTyphl

KuurooodecneueHHOCTEL

Bubinorpaguyeckoe onucanue u3IaHus OcHoBnas/ Kou1-Bo.
(aBTOp, 3arj1aBUE, BU/, MECTO U IO/l U3JAHUMA, | JOMOJHUTEIbHAS| JK3.B DJIeKTPOHHbIE
KOJI. CTp.) JuTeparypa 0uo.1. pecypchbl

buonorus: yaeOHUK U TPAKTUKYM IS CPEIHETO -

npodeccrnoHanpHOro 00pazoBanus / B. H. Sperun OcHoBHas https://urait.ru/bco
[m np.]; mox penakmueit B. H. Speiruna. — 2-¢ de/583565
n31. — Mocksa: U3marensctBo HOpaiit, 2026. —

377 c.

buostorus. ba3oBblit 1 yriayoieHHbIH ypoBHU: 10— - https://urait.ru/bco
11 xmacchl: y49eOHUK JUTsSl CPEHET0 00IIero OcHOBHas de/589145

oOpazoBanus / B. H. SIpeirun [u ap.]; mox ooOmei
penakuuei B. H. Speiruna. — 2-e u3g., nepepaod.
u on. — Mocksa: M3parensctBo FOpaidr,

2026. — 378 c.
Epemuenko, O. 3. Buosorus: yuenue o 6uochepe: - https://urait.ru/bco
yaeOHOe rmocodue Il CpeTHEro OcHoBHas de/586571

podeccHoHaIbLHOro 00pa3oBanus /
O. 3. Epemuenko. — 3-e u3., nepepad. u gom. —
Mocksa: U3narensctBo FOpaiit, 2026. — 224 c.

HaxaeBa, B. 1. buosorus: renetuka. -

IIpakTuyeckuii Kypc: yueOHoe nocodue ass OcHoBHas https://urait.ru/bco

cpeaHero mpohecCHoHaIbLHOro 0opazoBanus / de/586360
B. 1. HaxaeBa. — 2-e u3g., nepepad. u gom. —
Mocksa: 3natensctBo FOpaiit, 2026. — 216 c.

Konnues, A. C. MonekyinspHas OHOJIOTHS. - https://urait.ru/bco

Y4eOHHK ISl CpEeTHET0 MPoGECCHOHATBFHOTO OcHoBHas de/587076
oOpazoBanus / A. C. Konnues,

I'. A. CeBactpsiHOBa, U. JI. I[BeTkOB. — 5-¢

u31. — Mocksa: U3narensctBo FOpaiit, 2026. —
422 c.

Ulanuikast, T. B. buonorus. Tectol: yuebHoe JlomoaHUTEILHAS - https://urait.ru/bco



https://urait.ru/bcode/583565
https://urait.ru/bcode/583565
https://urait.ru/bcode/589145
https://urait.ru/bcode/589145
https://urait.ru/bcode/586571
https://urait.ru/bcode/586571
https://urait.ru/bcode/586360
https://urait.ru/bcode/586360
https://urait.ru/bcode/587076
https://urait.ru/bcode/587076
https://urait.ru/bcode/567611

Kuuroo0ecrneueHHOCTH

Bubanorpaguueckoe onucanue u3IaHus OcHoBHas/ Ko.-Bo.
(aBTOp, 3arj1aBUe, BU/, MECTO M IO/l U3JAHUSA, | JONOJHUTEIbHAA| 7JK3.B DJIeKTPOHHBbIE
KOJI. CTp.) JuTepaTypa ono.1. pecypchl
MmocoOue IS CpeHero MPOQecCHOHATBHOTO de/567611

oOpazopanus / T. B. Jlanunkas. — Mocksa:
MN3natenberBo FOpaiit, 2025. — 40 c.

MonekynsipHast 6uonorus. [Ipaktukym: yaeOHoe - https://urait.ru/bco
mocooue s CpeIHero Mpo(HecCHOHAIBHOTO JloroTHUTEIbHAS de/565540
oOpazoBanus / A. C. Konnues [u ap.] ; mox
penakmnueit A. C. Konnuea. — 2-¢ uznm. —
Mocksa: U3natenberBo FOpaiit, 2025. — 169 c.

[lepeuens coBpeMeHHBIX NpodeccroHanbHbIX 0a3 gaHHbIX (CIIB/])

No Haumenosanue CIIB/]
1 Hayunas snexrponnas oudnnorexka eLIBRARRY - www.elibrary.ru
2 Hayunas anexktponHas oudnnorexa KunbepJlernHka - www.cyberleninka.ru

[lepeuens nHbopManmoHHbIX cripaBoyHbIX cucteM (MCC)

Ne [Haumenosanue UCC

1 |Cnpasounas npasosas cucrema KoncynprautIInroc www.consultant.ru
2 |Dnextponnas oubiaroreuHas cucrema JbC FOPAUT - www.urait.ru

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUITJIMHbI

KoHTpoabr ¥ omeHKa pe3ylbTaTOB OCBOCHUS JUCIUILIMHBI  OCYIIECTBIISCTCS
MpenoJaBaTeieM B TPOIECCe MPOBEACHUS TMPAKTUYECKUX 3aHATHH W J1a0OpaTOpPHBIX padoT,
TECTUPOBAHHUS, a TAK)KE BBIMOJHEHUS OOYYAIOMUMHKCS WHIWBHIYAJTbHBIX 3aJlaHUN, MPOEKTOB,
HUCCJIEJOBAHUM.

Pe3yabTarsl 00yueHus @DopMbI U METOAbI KOHTPOJISI M
(ocBOEHHbIE YMEHUSsI, YCBOCHHbIE 3HAHMS) OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI
Ymenust
Y1 - packpeiBaTh cojepkaHue ocHoBomonaratonux | [lpakruueckue paGoThl.

OMOJIOTUYECKUX TEPMUHOB W TIOHSATHHA: JKHU3Hb, KIICTKA,
TKaHb, OpraH, OpPraHu3M, BHUJ, TMOIMYJSIHI, JKOCHCTEMA,
ouoreHo3, Oumocdepa; Merabonu3M (0OMEH BeIIECTB U
MpeBpallleHue dJHEPrHH), TOMEOCTa3 (caMOperyJsius),
OuocuHTe3 Oenka, CTPYKTypHas OpraHu3alus IKUBBIX
CHCTEM, JIMCKPETHOCTD, caMmoperyJsus,
CaMOBOCIIPOU3BEICHNE (PENMPOAYKIIKS), HACTIEACTBEHHOCTD,
W3MEHUYUBOCTb, HSHEPro3aBUCUMOCTb, POCT U pPa3BHUTHUE,
ypOBHEBasi OpraHu3aIus;

VY2 - packpblBaTh COAEpP’KaHUE OCHOBOMOJIATAIOIINX
OMOJIOTMYECKUX  TEOpUH M TUMOTE3:  KIETOYHOM,
XpPOMOCOMHOM, MYyTalMOHHOM, 9BOJIIOLIMOHHOM,

MMPOUCXOKACHUA KU3HHU U UCIIOBCKA,
V3 - PACKPBIBATH OCHOBOIIOJIATrarOIINC OHOJIOTUYCCKHE
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https://urait.ru/bcode/565540
http://www.elibrary.ru/
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http://www.consultant.ru/
http://www.urait.ru/

PesynbTaTsl 00yueHus
(ocBOEHHBIE YMEHHs, YCBOCHHbIE 3HAHMA)

(I’OpMI:.I H METOAbI KOHTPOJIA U
OLCHKH pe3yJibTaTOB Oﬁy‘leHI/lﬂ

3akoHbl M 3akoHoMepHoctd (I.Mennens, T.Moprana,
H.N.Basunosga, 3.I'ekkens, @.Mronnepa, K.bapa), rpanuniibt
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

Y4 - BBIIENATH CYIIECTBEHHBIE NPU3HAKH BHUPYCOB,
KJIETOK TPOKAapUOT ¥ JYKApHOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OpPIaHW3MOB, BHJIOB, OHMOTEOLIEHO30B U
HKOCHUCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U
NpeBpalleHus  JHEPrMM B KJIeTke, (oTocuHTE3a,
TUTACTHYECKOTO ¥ SHEPreTHYeCKOro oOMeHa, XeMOCHHTE3a,
MHUTO3a,  MeHo3a,  OIUIOJIOTBOPEHHUS,  pa3BUTHI U
Pa3sMHOXEHHS, WHAWBUAYAJLHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHME, €CTECTBEHHOTO
oTbopa, BH1I000pa30BaHMs, MIPUCTIOCOOICHHOCTH
OpraHu3MOB K cpene OOWTaHMS, BIUSHHUS KOMIIOHEHTOB
OKOCHCTEM, AHTPOTIOTEHHBIX HW3MEHEHHH B HKOCHUCTEMax
CBOEW MECTHOCTH, KPYrOBOpPOTa BEUIECTB M IPEBpAIICHUE
sHeprum B onocdepe;

VY5 - mpuUMeHSATh TOJy4eHHBIE 3HAHUS JUIS OOBSICHEHUS
OMOJIOTUYECKAX TIPOIECCOB W SIBICHUH, UIS TIPUHSITHS
MIPAKTUYECKUX PEIICHWH B MOBCEIHEBHOM >KU3HU C ILEJIBIO
obOecnieueHrs 0€30MaCHOCTH CBOETO 370POBbSI U 3/10POBbS
OKPYXAIOIUX JIFOJCH, COONIONEHUsST 370pOBOTO 00pasa
KU3HU, HOPM TPAMOTHOTO TIOBEIEHHS B OKpYXKaromlei
MIPUPOIHOM cpene; MMOHUMaHHe HEO0XO0MMOCTH
WCIIOJIb30BaHUS JIOCTHKEHUN COBPEMEHHOM OWOJIOTHH |
OMOTEXHOJOT U 17151 pallMOHATILHOTO MPUPOAOIONB30BaAHNUS;

VY6 - npuMeHsATh OCHOBHBIE METO bl HAYYHOTO TO3HAHMS,
UCIOJIb3YeMbIX B OWOJOrMM: HAOMIOJEHHS W OINUCAHUS
KUBBIX CHCTEM, IPOLIECCOB M SBJICHUI; OpraHU3aluud U
MIPOBEJICHUS] OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BBIIBUKECHUS
TUIOTE3, BBIABICHUS 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU
BEJTMYMHAMHU, OOBSCHEHUS TMOJIYYEHHBIX pE3YJIbTaTOB U
(dbopMynupoBaHUs BBIBOJOB C HCIOJB30BaHUEM HAY4HBIX
MOHSTUH, TEOPUI U 3aKOHOB;

Y7 - pemarb OuONOTHMYECKHE 3aJa4yd, COCTaBJIATh
TeHOTUITMYECKHE CXEMbl CKpPEIIMBAHUS JI Pa3HBIX THUIIOB
HACJIEIOBAaHUSI TPU3HAKOB Y OPraHu3MOB, COCTaBISITh
CXEMBbI MepeHoca BEIIECTB U HEPTUU B dKOcUcTeMax (1ernu
MUTaHUS, THUIIEBbIE CETH);

Y8 -  KpuUTUYECKHM  OLIEHHBaTh  HUH(OPMALHUIO
OMOJOTUYECKOTO CoJIepKaHus, BKITIOYAIOIIIYIO
NICEBJIOHAYYHBIE 3HAHUA U3 PA3IUYHBIX HCTOYHHKOB
(cpenctBa MaccoBoi HH(GpOpPMAalWU, HAyYHO-IIOMYJSPHbIE
MaTepualibl); HMHTEPIPETUPOBATh  STUYECKUE  ACTEKThI
COBPEMEHHBIX HCCJIEOBaHUA B OWUOJIOTUH, MEAMLIUHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh ryo00anbHbIe
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (OPMHUPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

VY9 - co3nmaBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE
cOOOLIeHUs Ha OCHOBE OWOJIOTMYECKOM WHGpOpMalUu M3
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Pe3yJ’[LTaTBI oﬁyqem/m (D()pMI:.I H METOAbI KOHTPOJIA U
(OCBOCHHLIe YMEHUHA, YCBOCHHBIC 3H3HI/IH) OLCHKH pe3yJibTaTOB oﬁyqe}mﬂ

HECKOJIbKUX  UCTOYHMKOB, TIPaMOTHO  MCIIOJIb30BaTh
MOHATUHHBIN anmapat OMOJIOTHH;

3Hanug

31 - o mecre u poiau Ouosormu B cucreMe HaydHoro | IIpakruueckue paGoTsbl.
3HaHUS; (QYHKIUMOHAIBHON TPAMOTHOCTH YeEJOBEKa JUIs
peleHus )KU3HEHHBIX MPoOIeM.

5. OCOBEHHOCTH OCBOEHMUSA JUCIUIIVIMHBI 1JIs1 THBAJINIOB U JIUIL C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbS

OO0ydeHne 00y4aroOUIUXCsl C OrPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0POBBSI IIPU HAIMYUU
3asBIICHHUSI ~ OCYIIECTBISIETCSS Ha OCHOBE  QJaNTHPOBAHHOW  pabodeld  IporpaMMbl  C
WCTIOJIb30BAHUEM  CIICIHAIBHBIX ~ METOJOB OOYYeHUS H JAUJAKTHUYECKHX MaTepHasoB,
COCTaBJICHHBIX C Y4YeTOM OCOOCHHOCTEH TICUXO(QH3UIECKOTO Ppa3BUTHUS, WHAWBUIYaTbHBIX
BO3MOJKHOCTEH U COCTOSIHHSI 37I0POBBS TAKHX 00yJaromuxcs (00yJaronerocs).

B mensx ocBoeHHs ydeOHOW mporpamMmbl TUCHUIUIMHBI MHBAJIHAAMH W JIHIAMHU C
OTPaHUYCHHBIMU BO3MOXKHOCTSMU 310poBbsi Koutemk obecrieunBaert:

— Ui WHBAJIHWJIOB W JIMII C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBBS IO 3pPEHUIO:

pasMeleHue B JOCTYNHBIX JUISI  OOYYalOMIMXCS, SBISIFOIIUXCS — CICTBIMU  HJIH
cnaboOBHAAIIMMHA, MECTaX M B aJaNTHPOBAHHOW (opMe CHpaBOYHON HH(POPMAIUUA O
pacriicaHuM ~ Y4eOHBIX  3aHSTHH, TPHCYTCTBHE  AacCCHCTEHTa,  OKa3bIBAIOIIETO
oOydJaroremMycsi HEOOXOAMMYIO TIOMOINb; BBIMYCK aJIbTEPHATUBHBIX (popMaroB
METOIMYCCKUX MaTepHUATIOB (KPYIMHBIA MIPUQT WK ayauodaitse);

— Ui WHBIMJIOB W JIMI] C OTPAHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI MO CIIYXY:
Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUE UH(POPMAIINH;

— Ui WHBJIMIOB M JIMIl C OTPAaHMYCHHBIMH BO3MOKHOCTSMH 3I0POBBS, HMEIOIINX
HapyIIEHHs] OTIOPHO-JIBUTATEIBHOTO —amrapara: BO3MOXHOCTh OECHpPEeIsTCTBEHHOTO
JOCTyna OOydYarolmMXcsi B Y4eOHbIC TOMENICHUS W JpPYrue IMOMEUICHHUS Y4eOHOTO
KOpITyca, a TakXke MpeObIBaHNUE B YKA3aHHBIX TOMEIICHHSX.

O6paSOBaHI/IC 06y11a101111/1x<:}1 C OI'PpaHUYCHHBIMHU BO3MOXKHOCTAMU 3J0POBbA MOIKCT OBITh
OpraHru30BaHO KakK COBMECTHO C APYIrUMU O6y‘{aIOH_II/IMI/ICH, TaK U B OTACJIBHBIX I'pYIIIIax WJIA B
OTACIIbHBIX OpraHru3alusx.
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