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OnobpeHa MeToMIECKON KOMUCCHEH VYTBEPXTAIO
001meo0pa3oBaTeNbHOTO IUKIIA 3amecTuTelnb aupekTopa mo YMP
IIpotoxon Ne 2 ot (07.04.2026r. X,\/ .B.Cremmackas
IIpencenarens MK 4 C’“/ [Ipomkuna E.B.

Pabouass mporpamma yueOHoOU mucuurminHel OJ[.08 buonorusi pazpaborana Ha
OCHOBE TpeOOBaHUM

- denepanbHOro rocyaapcTBEHHOT0 oOpasoBarenbHoro cranaapra (gaiee ®I'OC) no
npodeccun cpennero mnpogeccuonanbHoro obpazoBanus 09.01.03. «Omnepartop
UH(OPMAITMOHHBIX CUCTEM M PECYpCOB», YTBEPKICHHBIN MpUKa3oM MUHUCTEpCTBA
npocsenieanst PO ot 11 nosops 2022 r. N 974;

- ®epgepanbHOl 00pa30BaTENbHON MPOrpaMMbl CPEJHET0 O0IIero 00pa3oBaHUs
(ITpuka3z Munnpocsemenust Poccun ot 23.11.2022 Ne 1014),

- nonoxkenut @OOIT COO,

- C y4eTOM IpuMepHO# paboueil mporpaMmbl 0011€00pa30BaATENBHON AUCITUTIITUHBI
buonorus, pazpaborannoit ®I'6OY 110 UPTIO.

Opranuzanus-pazpaboTuvk: ABTOHOMHAas HEKOMMepueckas mpodeccruoHambHas
oOpaszoBarenbHas opranuszainus «Hukeropoackuil Koiemk TeIIOCHAOXKEHUs U
aBTOMATHYECKUX CHCTEM YIIPaBICHUS»

Pazpabotuuk: npenogaBarens AHITIOO «HKTC»
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1.0bIAA XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JJUCIUTIIIMHBI «O/1.08 Buoaorus»

1.1 MecTO JTHCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOi nporpammsl CIIO:

O61ueo6pa30BaTenLHaﬂ JUCHUITIIIMHA «buomornsy SABJIICTCA 00s13aTeNbHOMI 4aCTbIO

0011e00pa3oBaTeIbHOro MUKIIA 00pa3oBaTeIbHOM MporpaMMel B cootBeTcTBUU ¢ DT'OC CIIO

09.02.03. «Oneparop nHGOPMALIMOHHBIX CUCTEM U PECYPCOBY

(mpodeccun/cnenuanbHOCTH)

1.2.l1equ ¥ nJIaHUpPYyeMble Pe3yJIbTAThbl 0CBOEHHUS IMCHMIIJIMHbI:

1.2.1.1leap TUCUMIIJIMHDI:

dbopMHpOBaHHE y CTYIEHTOB IMPEICTABICHUS O CTPYKTYPHO-(YHKIMOHAJIBHONW OpraHu3alluu

KHUBBIX CHCTEM pa3HOTO PAaHra Kak OCHOBBI IPHUHATHUS PELIEHUI B OTHOLIEHMH OOBEKTOB KUBOU

IMprUpOAbI U B IPOU3BOACTBCHHBIX CUTYyallUAX.

3apaun:

copMHPOBATH TOHUMAHHE CTPOCHHUS, MHOT000Pa3Hst 1 0COOCHHOCTEH JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTaHU3AIMH, 3aKOHOMEPHOCTEH MPOTEKaH!sI OMOIIOTUIECKUX MPOIIECCOB U SIBJICHUHN B
OKpY>KalolleH cpelie, LEJTOCTHON HAyYHOW KapTUHBI MUPA, B3AUMOCBSA3U U B3aUMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

pa3BUTh YMEHUS ONPEACIATH J>KUBBIE OOBEKTHl B TPHUPOJE; MPOBOAWUTH HAOIIOJCHUS 3a
HSKOCHCTEMaMH ISl BBIABJICHHS  €CTECTBEHHBIX W QHTPOIOTCHHBIX  W3MEHEHWH,
MHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOACHUN;

cOpMHpOBATh HABBIKM TPOBEJCHUS MPOCTEHIINX OHONOIMYECKHX HKCHEPUMEHTATbHbIX
UCCIIEIOBaHUM ¢ COOMIOZIeHHeM TpaBuil  Oe30macHoro obpamieHust ¢ OoOBbeKTaMH U
o0opyI0BaHUEM;

pa3BUTh YMEHHs HCIIOJIBb30BaTh HMH(OPMAIMIO OMOJIOrMYECKOro XapakTepa W3 Pa3IM4HbIX
HCTOYHUKOB;

c(OpMHPOBATH YMEHHS TPOTHO3UPOBATH MOCIEICTBHS CBOCH JEATEIBHOCTH 110 OTHOIICHUIO K
OKpyJKaromie cpene, COOCTBEHHOMY 370pOBbIO; OOOCHOBaTh M  COOJO/AaTh  MEpBI
npoUIaKTUKU 3a001€BaHUH.

copMHPOBATH TTOHUMAHNE 3HAYNMOCTH JTOCTH)KEHUH OMOJIOTHUYECKOW HAYKH M TEXHOJIOTHH B
MPAKTHYECKON NEATETPHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U

arpoOMOTEXHOJIOTHI

1.2.2. Ilianupyembie pe3yJbTaThl 0CBOEHHS 0011€00pa30BaTEIbHOI THCHMIIJIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue nucHUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u [1K



Koa m HauMeHOBaHUe
¢opmupyembIx
KOMIIeTeHITU I

IInanmpyemble pe3yJbTaThl OCBOCHUS M CIHIITIHHBI

Oo6mrue: snunoctHbie(JIP), MeTanpenmerHbie (MP)

JucuuminHapublie (mpeamernbie (ITP)

OK 01. Boioupatsb
croco0bI pemeHnst
3aja4
npodeccuoHaIbLHOM
AesiTeILHOCTH
NPUMEHUTEIbHO K
Pa3JIMYHbIM
KOHTEKCTaM

(JIP) B wacTi TPy10BOr0 BOCIHUTAHMSI:

TOTOBHOCTH K TPY/Y, OCO3HAHUE IIEHHOCTH MacTEePCTBa,
TPYI0JIO0HE;

TOTOBHOCTh K aKTUBHOMU JEATEIBHOCTH TEXHOJIOTHICCKON U
COIHAITLHOM HAIMPABICHHOCTH, CIIOCOOHOCTh HHUITHHUPOBATH,
IUTAHUPOBATH M CAMOCTOSTEILHO BBITIOJIHATH TaKytO
JeSITEIBHOCTE;

HHTEpEC K Pa3aIHYHBIM cepaM mpodhecCHOHaATBHOIM
JIeSITETBHOCTH,

MP 01.0Baajenue yHHBepcAIbHBIMU Y4eOHbIMM N103HABATEIbHBIMH
JeHCTBUSIMH:

a) 0azoBble JIOTHYECKHE AeHCTBHS:

CaMOCTOSITEIHHO (hOPMYJTUPOBATh M aKTYyaJIM3UPOBAThH
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBEHHBIH MPU3HAK HIIH OCHOBAHUS JIJISI
CpaBHEHUs, KTaccupuKauu u 00001IeHs;

OTIPEIEINIATH LIENU JACATSILHOCTH, 3a/1aBaTh apaMeTphl U
KPUTEPHHU UX JIOCTHIKCHHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M POTUBOPEUHS B
paccMaTpuBaeMbIX SBJICHUSX;

BHOCHUTbH KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBUE
Pe3yJIbTATOB IIEIISAM, OLICHUBATH PUCKH MOCIIESICTBHUH

eI TEIbHOCTH;

Pa3BHUBaTh KPEATHMBHOE MBIIIIJICHHE [TPH PELIICHUH XU3HECHHBIX

mpooiaemM
0) 0azoBbIe HCCIeI0BATEIbLCKHE € CTBUA:

BIIa/ICTh HABBIKAMH YUEOHO-UCCIIETOBATEICKON U TPOSKTHOM
JeSTeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

BBISIBIISITH IPUYUHHO-CJIC/ICTBEHHBIE CBSI3M U aKTYaTM3UPOBAThH
3a/1a4qy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHISI, HAXOIUTh apTyMEHTBI
JUTSL TOKa3aTeNIbCTBA CBOUX YTBEP KICHHM, 3a/1aBaTh MMapaMeTpsl U
KPUTEPUU PEIICHHUS,

aQHAIU3UPOBATH MOTYUYCHHBIC B XOJI€ PEIICHUS 3a/1a4u
pe3yabTaThl, KPUTUYECKU OLICHUBATh X JOCTOBEPHOCTD,

IIP 01.CchopmupoBaTh 3HAHHS O MECTE U POJIH OHOJIOTHH B

CHUCTEME HAayYHOTO 3HaHUS; (PYHKIIMOHATIBHON TPaMOTHOCTH
YeJI0BeKa JJIsl peIleHHs] )KU3HEHHBIX PO0IIeM;

P 02. ChopmupoBaTs yMEHHUS paCKPBIBATH COJEPKAHHE
OCHOBOIOJIAraroIuX ONOIOTHYECKIX TEPMUHOB U TIOHSATHIH:
KU3Hb, KJIETKa, TKaHb, OpPraH, OPraHu3M, BUJ, MOMYJIALNS,
sKOCHCcTEMa, OMOIIeH03, Onocdepa, Metabomm3m (0OMeH
BEIIECTB U IIPEBpAIllEHUE SHEPTUH ), TOMEOCTa3
(camoperymsnus), 6MOCHHTE3 OeNKa, CTPYKTypHAas OpTaHH3aIus
JKUBBIX CUCTEM, TUCKPETHOCTh, CAMOPET YIS,
caMoOBOCIIpou3BeieHre (PErpOoAYKIINs), HACIEICTBEHHOCTb,
W3MEHYUBOCTH, SHEPTrO3aBUCUMOCTH, POCT U Pa3BUTHE,
YpOBHEBAsl OpTaHU3aLKS.

IIP.03. ChopMupoBaTh yMEHUS paCKPBIBATH COJEPIKAHIIE
OCHOBOIOJIArafoIMX ONOJIOTMYECKUX TEOPHH U THIIOTE3:
KJIETOYHOM, XpOMOCOMHOM, MyTallMOHHOM, 3BOJIFOIIUOHHOM,
MTPOUCXOXKICHUS )KU3HU U YEIOBEKa;

ITP 04. ChopmupoBats yMeHHUS pacCKpbIBaTh
OCHOBOIIOJIAraroIue OHOJIOTHIECKUE 3aKOHBI 1
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.I. Basunoga, D.
I'exkenst, @. Mromepa, K. bapa), rpaHuIisl UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM;

IIP 05. [IpuobpecTr OMBIT MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOT'O MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHU: HAOMIOACHUS
Y OTIMCAHUS JKUBBIX CUCTEM, IPOLIECCOB U SBJICHUIL;
OpraHu3alMy ¥ IPOBEICHUS OHOJIOTUIECKOTO IKCIIEPUMEHTA,
BBIIBJKEHUS TUIIOTE3, BBISBIIATH 3aBUCUMOCTH MEXKIY
UCCIIETyeMbIMU BETMUNHAMU, OOBSCHSTDH TOITy4YEHHbIE
pe3yabTaThl M POPMYIHPOBATH BBIBOJIBI C MCTIOIH30BAHUEM
HayYHBIX MMOHSTHUH, TEOPUM U 3aKOHOB;

ITP 06. ChopmupoBats yMEHHUS BBLACTATH CYIIECTBEHHBIC
MIPU3HAKU BHPYCOB, KIETOK MPOKAPHOT U SYKAPHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTeOLIEHO30B 1 IKOCUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
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IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
YMETh IEPEHOCUTH 3HAHHS B IIO3HABATEIBHYIO U IIPAKTUYECKYIO
00J1aCTH KU3HEIEATEIbHOCTH;

yMeTh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;
BBIJIBUTaTh HOBBIE UJCH, IIPEAJIaraTh OPUTMHAIIBHBIE MIOAXObI U
peuieHus;

CHOCOOHOCTD UX UCTIONB30BAaHUS B TO3HABATEILHON
COLIMAJIBHOM IIPAKTUKE

BEIICCTB M NPEBPALLCHHUS SHEPTHU B KIICTKE,

(dhoTocHHTE3, ITACTHICCKOTO M SHEPTeTHIECKOro OOMEHa,
XEMOCHHTE3a, MUT03a, Mei103a, OTII0JJOTBOPEHNUS, PAa3BUTHUS 1
Pa3sMHOXKEHUS], THINBUAYAJIHHOTO Pa3BUTUSI OPTaHU3Ma
(onTOTeHE3a), 6OPHOBI 3a CYIIECTBOBAHNE, €CTECTBEHHOTO
oTO0pa, BUI000pa30BaHUS, IPUCTIOCOOICHHOCTH OPTaHU3MOB K
cpene oOUTaHusl, BIMSHUS KOMIIOHEHTOB SKOCHCTEM,
aHTPOTIOTeHHBIX U3MEHEHUH B YKOCHCTEMaX CBOEH MECTHOCTH,
KpyTrOBOPOTA BEIIECTB U MPeBpalleHne YHeprun B onocdepe;

IIP 08. ChopMupoBaTh YMEHHS pEIIaTh OMOJIOTUYCCKIE
3aga4u, COCTABJIATh TCHOTUIIMYCCKUEC CXEMbI CKPCIIUBAHUA IJIA
Pa3HBIX THIIOB HACIIEOBAHUS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJISITH CXEMBI [IEPEHOCA BELIECTB M SHEPTHUH B
dKOocHcTeMax (LIeTy MUTAHUs, ITUIIEBBIC CETH);

P 09. ChopmupoBaTs yMEHUS KPUTHIECKH OIICHUBATH
WH(POPMAITUIO OHOIIOTUIECKOTO COJIEPIKAHUS, BKITFOUAIOIIYIO
TNCEBAOHAYYHBIC 3HAHUSA U3 PA3JIMYHBIX KCTOYHHUKOB (CpeI[CTBa
MaccoBO MHPOPMAIINY, HAYIHO-TIOMYJISIPHBIE MaTePUAIIbI);
WHTEPIPETUPOBATH ITHYECKUE ACTIEKTHI COBPEMEHHBIX
HCCIEIOBAHMI B OMOJIOIMH, MEIUIIUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TI00abHBIE SKOJIOTHUYECKHE TIPOOIEMBI
COBPEMEHHOCTH, (POPMHPOBATH IO OTHONICHUIO K HUM
COOCTBEHHYIO MO3UIIHIO;

ITP 10. ChopmupoBath yMeHHUs CO3/]aBaTh COOCTBEHHEIE
MMMCHbMEHHBIE M YCTHBIE COOOIIEHUST HA OCHOBE OMOIOTHUYECKOM
WH(POPMAaLUK U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCTIOJIb30BaTh MOHSATHHHBIN anmapat OUOoJIOTHY;

OK 02. Ucnosb30BaTh
COBpeMEeHHbIe
cpeCcTBa NMOUCKA,
a”HaJIn3a u
HHTepIpeTALUuN
HH(popMaLUH, U
uH(popMaMOHHBIE
TeXHOJOTHH 1A
BbINIOJIHEHH S 32124
npogdeccuoHaNbHOI

(JTP) B obmacTH HEHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpPMHUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha JIAJIore KYJIbTYp, CIIOCOOCTBYIONIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIETYPHOM MUPE;
COBEPILIEHCTBOBAHHUE SI3bIKOBOM U UMTATEIHCKON KyJIbTYPhI KaK
CpeICTBa B3aUMOJICUCTBUS MEXKY JIIOJAbMHU U MTO3HAHUS MUPA;
OCO3HAHUE [IEHHOCTH HAYYHOH €ATENbHOCTH, TOTOBHOCTb
OCYILECTBIIATH IPOEKTHYIO U UCCIIEOBATEIBCKYIO EATENBHOCTD
VHAWBHUIYaJIFHO U B TPYIINE;

IIP 09. ChopmupoBaTh yMEHHS KPUTHIESCKH OIICHUBATH
MH(POPMAIUIO OUOJIOTUYECKOTO COJIEPIKAHUS, BKIIFOUAIOIIYIO
MICEBOHAYYHBIC 3HAHUS U3 PA3IUYHbIX HCTOYHHUKOB (CpEACTBA
MaccoBOW MH(OPMAIINHY, HAYYHO-TTOMYJISIPHBIC MATEPUAIIbI);
WHTEPIPETUPOBATH ITHYECKUE ACTIEKTHI COBPEMEHHBIX
WCCIIEIOBAHUN B OMOJIOTUN, METUITMHE, OMOTEXHOIIOTHY;
HHTEPIPETUPOBATH ITHYCCKUE ACTIEKThI COBPEMEHHBIX
WCCIIEIOBAHNH B OMOJIOTHU, METUITIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh INI00ATBHBIE IKOJIOTHUSCKUE MTPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HAM




AeATECJIbHOCTH

MP 01.0BianeHne yHUBepPCAJIbHBIMA y4eOHBIMH
N03HABATEIbHbIMH JefiCTBUSIMH:
B) padora ¢ mHpopManmeii:

— BJIAACTH HABBIKAMU IMOJTYUCHHUA I/IH(i)OpMaHI/II/I N3 UCTOYHUKOB

pPa3HBIX TUIIOB, CAMOCTOATEILHO OCYIIECTBIATH MOUCK, aHAJIN3,
CUCTEMAaTH3aINIO M HHTEPIIPETANNI0 WHPOPMAIIH PA3THIHBIX
BHIOB U (hOpM TIPEICTABIICHIS,

— CO31aBaTh TCKCTLI B PA3JIMYHBIX (l)OpMaTaX C Y4€TOM Ha3HAYCHUIA

WHPOPMALIUH U 11eJIEBOI ayTUTOPUH, BEIOMpask ONTUMAIIbHYIO
(bopMy TIpe/ICTaBIICHHS ¥ BU3yaJIH3AIINH;

—  OIICHUBATH OCTOBEPHOCTH, JIETHTHMHOCTD HH()OPMAIIHH, €€
COOTBETCTBHE MPABOBBIM U MOPAJIBHO-3THYCCKUM HOPMaM;

—  HCIONB30BaTh CPEACTBA HHOOPMAIIMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B PCIICHUN KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 3aJ1a4d C CO6JIIOI{CHI/IGM
TpeOOBaHUI HPrOHOMHUKH, TEXHUKH 0€30ITaCHOCTH, TUTUCHBI,
pecypcocOepekeH s, TPABOBBIX M ATHYECKUX HOPM, HOPM
“H(OPMAITMOHHOM 0€30MaCHOCTH;

—  BIIQJICTh HABBIKAMH PACIIO3HABAHMS M 3aIIUTHI HHPOPMAIIUH,
nH()OPMAIHOHHOM 6€30MACHOCTH JIMYHOCTH

COOCTBEHHYIO MO3UIIHIO;

P 10. ChopmupoBaTh yMEHUS CO3/IaBaTh COOCTBEHHBIE
MUCHbMEHHBIE M YCTHBIC COOOIICHUS HAa OCHOBE OMOJIOTMYESCKOM
MHGOPMAITUH U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO
HCITOJTH30BATh OHITHHHBIN anmapar OHOJIOTHH

OK 04. D¢ dpexTuBHo
B3aNMOeiiCTBOBATD U
paborath B
KOJIJIEKTHBE H KOMaH/Ie

(JIP) 'oTOBHOCTB K CaMOPa3BUTHUIO, CAMOCTOSTENBHOCTH U
CaMOOTpPEeNIEHHIO;
—  OBJIaJICHUE HAaBBIKAMHU Y4eOHO-HCCIIEeI0BATEIBCKOM, TPOSKTHOWN
COLIMAILHOU 1€ TEIbHOCTH;
MP 02. OB1ageHre yHHBEepCAIbHBIMH KOMMYHUKATHBHBIMH
AelCTBUAMM:
0) coBMeCTHAaA AeATeJbHOCTh:

— IOHHUMAaThb U UCIIOJIb30BATh MPCUMYIICCTBA KOMaH,Z[HOﬁ n

WMHIMBUIYaJTbHON paboThl;

r [OPUHUMATh LCJIN COBMECTHO ACATCIIBHOCTH, OPraHU30BbLIBATh U

KOOPJIUHUPOBATH IEUCTBHUSI MO €€ NJOCTHKEHUIO: COCTABIIATH ILJIaH
JICUCTBUM, pacipedeisiTh POJIU C yUE€TOM MHEHUN YYaCTHUKOB
00CyXaTh Pe3yJIbTaThl COBMECTHOMN pabOThI;

r  KOOPAWHHPOBATH U BBIIMIOJIHATH pa60Ty B YCJIOBHUAX PCaJIbHOTIO,

BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO B3aHMOHCﬁCTBHH;

r  OCYIICCTBJIATH IIO3UTUBHOC CTPATETUUCCKOC ITOBEACHUC B

Pa3IMYHBIX CUTYAIHsX, MPOSBISTH TBOPUECTBO U BOOOpaXKEHHE,

P 0S. [IpuoOpecTr OMBIT MPUMEHEHUSI OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS, UCTIONIL3YEMbIX B OMOJIOTHU: HAOIIOACHUS
Y OTIMCAHUS KUBBIX CHCTEM, IPOIIECCOB U SABJICHUII;
OpraHu3alMy 1 IPOBEIEHHU OMOJIIOTHUECKOr0 SKCIIEPUMEHTA,
BBIIBIDKEHUS TUTIOTE3, BBISBIIATH 3aBUCUMOCTH MEXTY
UCCIIETyeMbIMU BETMINHAMU, OOBSCHSTH TIOTyYeHHBIC
pe3yibTaThl 1 HOPMYIMPOBATH BEIBOBI C UCIIOJIB30BAHUEM
HAy4YHBIX MMOHATHH, TEOPUH U 3aKOHOB;




OBITH MHUIMATHBHBIM
MP 03. OBiagenne yHUBepCAJbHBIMH PeryJsiTHBHbIMH
JEeHCTBUSAIMU.
T') IpuHsATHE ce0sl U APYTUX JIOACH:
- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIIOJEH Ipy aHaIu3e
PE3yIbTATOB AEATEILHOCTH;
- IpU3HABATh CBOE IPAaBO M IIPAaBO APYTUX JIIOJACH Ha OIIUOKH;
-~ pa3BHBaTh CIOCOOHOCTH MOHMUMAaTh MHP C MO3UILUH APYTOro
YeJIOBEKa

OK 07. CopeiicTBOBaTH
COXpaHEeHHUI0
OKpY2kamoueii cpeasbl,
pecypcocOepeskeHuU10,
NPUMEHSITH 3HAHUSA 00
U3MEeHeHUH KJIMMaTa,
NPUHLHUTIBI
0epexIUBOro
NPOU3BO/ACTBA,

3¢ dekTHBHO
JAeiiCTBOBaTh B
4Ype3BbIYaAHHbIX
CHUTyanMsIX

(JIP) B 06/1acTH 3KOJI0THYECKOr0 BOCIIUTAHUS S

- cOpPMHUPOBAHHOCTb IKOJIOTUYECKOH KyJIbTYpPbI, MOHUMaHNE
BIIMSIHUSI COITMATIBHO-9KOHOMHUYECKHX MPOLIECCOB HAa COCTOSIHHE
MIPUPOJTHON 1 COLMATBHOM CpeJibl, 0CO3HAHUE TI00aIEHOTO
XapakTepa dKOJIOTHYECKUX TTPoOIeM;

- IUIAHUPOBAHUE U OCYLIECTBIICHHUE IEUCTBUI B OKPYXaIOIIEH cpene
Ha OCHOBE 3HaHHUA leNiel YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

- aKTHBHOE HETIPHSTHE JACUCTBUH, IPUHOCSIINX BPEJ] OKPYKaroen
cpere;

- yMEHHe IPOTHO3UPOBATh HEOIArONPHUITHBIE SKOJIOTHYECKUE
MOCIIEICTBUS TIPEIPUHUMAEMBIX JeHCTBHIA, IPEAOTBPAIATh UX;
- pacIIMpeHHue OIbITa ACITEIHHOCTH IKOJIOTHYECKON
HaIpaBJIEHHOCTH;

- OBJaJicHHE HaBBIKaMH y4eOHO-HCCIIeJOBATENLCKOW, IPOEKTHOMN H
COIMAIILHOW JEATEIbHOCTU

IIP 07. ChopmupoBath yMEHHsI IPUMEHSTH MMOJTyYCHHBIC
3HAHUSA JJIs1 OOBSICHEHUS OMOJIOTMYECKUX MTPOIIECCOB U SIBIICHUM,
JUTSI TIPUHSITHAS TTPAKTHYECKUX PEIISHUH B IOBCETHEBHOM KU3HU
¢ 1enbio obecriedeHust 6e30MacHOCTH CBOETO 370POBhS U
3II0POBBS OKPYIKAIOIIUX JIFOJIEH, COOJIOCHUS 3I0pOBOro 00pasa
’KU3HU, HOPM TPaMOTHOTO ITOBEACHUS B OKPY KAOIIIEH
MIPUPOJTHON Cpejie; TOHUMaHHe HEOOXOAMMOCTH HCITOB30BAHUS
JIOCTHKCHHI COBPEMEHHON OMOJIOTUY U OMOTEXHOIOTHIA 15t
PaIOHAIBHOTO MPUPOJIOIOIH30BAHHS,

IIK 2.1. Co3naBaTh
BHU3YAJIbHbIN AU3aiiH
3JIEMEHTOB
rpagu4eckoro
0JIb30BaATEJIbCKOI0
HHTep(eiica.

IIK 2.2.
IMoaroraBauBaThH
rpaguyeckue
MaTepHuaJbl 1/
BKJIIOYEHHS B
rpaguyeckuii
NMoJIb30BaTeJbCKHUil

(JIP) 'oTOBHOCTB K CaMOPa3BUTHUIO, CAMOCTOSTENBHOCTH U
CaMOONPEENICHUIO;
B 001acTH 1I€HHOCTH HAYYHOTO MMO3HAHUS:
—c(opMHPOBAaHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPAKTHUKH, OCHOBAHHOTO HA IUAJIOTe KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

B 06s1acTH 3K0J10rH4Y€CKOr0 BOCIIUTAHUA:

- c(hOpMHUPOBaHHOCTh YKOJIOTUIECKON KYIbTYPbl, TOHUMAHHE
BIIMSIHUS COITMAIBHO-DKOHOMUYECKHX MPOLIECCOB HA COCTOSTHUE
MIPUPOTHON U COIMAIBEHOMN CPEIbl, 0CO3HAHUE TII00aTHLHOTO
XapakTepa dKOJIOTHUECKHUX MPodIieMm;

- IUIAaHUPOBAHUE U OCYIIECTBICHUE ACUCTBUI B OKpyXKaroliei cpene

ITP 01.CdopmupoBarh 3HaHHS O MECTE U POJIM OUOJIOTHHU B

CHCTEME HayYHOTO 3HaHUS; (PYHKIMOHATIBHON IPaMOTHOCTH
YesoBeKa JIJIsl PEIeHUs )KU3HEHHBIX TIPo0IieMm;

IIP 07. ChopmupoBath yMEHHSI IPUMEHSTH MOJIyYCHHBIE
3HAHMS )11 OOBSCHEHUS! OMOJIOTMYECKHUX MPOLECCOB U SIBIICHUH,
JUTSL IPUHSITHS TIPAKTHYECKUX PEIICHHUH B TIOBCETHEBHOM KHU3HH
¢ 1enbio obecriedeHus: 6e30MacHOCTH CBOET0 370POBhS U
30POBbSI OKPYXKAIOLIHX JIFOAEH, COOII0IEHHUS 310POBOro 00pasa
KU3HU, HOPM TPAaMOTHOTO MTOBE/ICHHUS B OKPY’KaIOIIeH
IPUPOAHOMN cpezie; IOHUMAaHUE He00X0IUMOCTH UCTIOJIb30BaHUS
JIOCTIKEHUI COBPEMEHHOM OHOIOTHU 1 OMOTEXHOIOTHHA JJIS
PaIMOHAIBHOTO PUPOIOIOIB30BAHHNS;

IIP 09. ChopmupoBaTh yMEHHS KPUTHICCKH OIEHUBATH
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uHTepdeiic.

Ha OCHOBE 3HAHHUA LieJIel YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,;
AKTHUBHOE HEMIPUATUE ACUCTBUM, IPUHOCSILNX BPEd OKPYKAIOIIEH
cperne;
YMEHHUE MTPOTHO3MPOBATH HEOIArONPHUSITHBIC SKOJIOTHIECKUE
MOCIIEACTBUS NPEANPUHUMAEMBIX JEHCTBUN, IPEAOTBPALLATh UX;
paciipeHye OMbITa AeSITENbHOCTH 3KOJIOIMUECKOM
HaIpaBJIECHHOCTH;
OBJIaJIeHI€ HAaBBIKAMH YIeOHO-MCCIIE0BATENBCKOMN, IPOSKTHOI 1
COLIMAJIBHOM IESITEIbHOCTH
MP 01.0BiafxeHne yHUBePCAJIbHBIMI y4eOHBIMH
NMO3HABATEIbHBIMH A€HCTBUAMU:
B) padoTa ¢ uHgopManueii:
BJIaACTH HaBBIKAMU IMOJTYUYCHU A I/IH(l)OpMaIH/II/I U3 UICTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSATEILHO OCYIIECTBIATh IOMCK, AaHAJIH3,
CUCTCMATU3alUI0 1 UHTCPIIPECTALIUIO I/IH(bOpMaHI/II/I Pa3IMYHBIX
BHIOB U (hOpM TIPEICTABIICHHS,
COo31aBaTh TCKCTHI B pa3JIMYHLIX (popMaTax C Y4€TOM Ha3HA4YCHUIA
WHPOPMAIIUH U 1IeJIeBOI ayTUTOPUH, BEIOMpasi ONTUMAIILHYIO
(dhopMy MpeICTaBICHUS U BU3yaTU3alliH;
OIIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(pOpMaIny, ee
COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3THYECKHM HOPMaM;
WCIIONIb30BaTh CPEICTBA MHPOPMAIIHOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHHNH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aj/iay C CO6JHOI{CHI/IGM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O0€30TIACHOCTH, TUTHEHHI,
pecypcocOepekeH s, IPaBOBBIX H STHYECKUX HOPM, HOPM
“H(OPMAITMOHHOM 0€30MaCHOCTH;
BJIaACTH HaBbBIKaMHU PACIIO3HABAHUA W 3allIUThI I/IHq)OpMaHI/II/I,
nHGOpPMaLIMOHHON 0€30MacCHOCTH JIMYHOCTH

UHGOPMAITUIO OUOJIOTUYECKOTO COJIEPIKAHUS, BKITFOUAIOIIYIO
TICEBAOHAYYHBIC 3HAHUS U3 PA3TUYHBIX UCTOYHHUKOB (CpeacTBa
MaccoBOH MH(OPMAIINY, HAYIHO-TTOMYJISIPHBIC MAaTEPUAIIHI);
WHTEPIPETUPOBATH ITHYCCKUE ACTICKThI COBPEMEHHBIX
WCCIIEIOBAaHUN B OMOJIOTHN, METUITIHE, OMOTEXHOIOTHH;
WHTEPIPETUPOBATH ITHYECKUE ACTIEKTHI COBPEMEHHBIX
WCCIICIOBAHUN B OMOJIOTUY, METUITUHE, OMOTEXHOJIOTHHY;
paccMaTpuBaTh TJI00aTBEHBIE SKOJIOTHYSCKHES TTPOOIEMBI
COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIIHIO;

IIP 05. [TpuoOpecTr ONMBIT MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO MTO3HAHMSI, UCTIOIB3yEMbIX B OMOIOTHH: HAOIIOICHHS
Y OTIMCAHUS JKUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUIA,
OpraHM3allMK U MPOBEICHUS OMOIOTHYECKOTO IKCIICPUMEHTA,
BBIIBIDKEHUS TUTIOTE3, BBISIBIIATH 3aBUCUMOCTH MEXTY
WCCIIeTyeMbIMH BeTMUYNHAMHY, OOBSCHATH IMOTyYeHHBIS
pe3yabTaThl ¥ OPMYJIHPOBATH BBIBOJIBI C UCIIOIB30BAHUEM
HAyYHBIX TIOHATHA, TEOPHI U 3aKOHOB;




2.CTPYKTYPA U COJEP)KAHUE OBIIEOBPA30OBATEJBbHOM JUCHUIIAHBI
2.1.00beM IMCOUILTHHBI U BUABI Y4e€0HOH PadoThl

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMbl THCHUIINHBI 72

B T.4.

TEOPETHUCCKHUE 3aHATH 47
MPAKTUYECKHUE 3aHITUS 19
nabopaTOPHBIE 3aHATHS 6
OcHOBHOe co/iep:KaHue 60
IIpodeccuoHabHO OPpEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 12
MPUKJIAJTHOI0 MOIYJIfA)

IIpomeskyTounasi arrecTanust (audpdepeHINPOBaHHBIN 3a4eT) 2




2.2. TemaTnyeckuii MJIaH M coJiep:KaHue YUeOHOM TMCUMTIHHBI

dopmHpyeMble
HaumenoBanue Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NpogecCHOHAJIBHO OPUEHTHPOBaHHoe), | O0bem KOMITETeRIIH
pa3esioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTUYHMHT) 4acoB
1 2 4
OcCHOBHOe co/Iep:KaHue
Pa3nes 1. buonorus kak Hayka. 2KuBble cicTeMbl M HX OPraHH3alus 2
Tema 1.1. Conep:xkaHue yueOHOro MaTepHaJia 2
Buonorus Bbuonorusi — Hayka o >xuBoil mpupoze. CBs3u OMONOTHH C OOUIECTBEHHBIMH, TEXHHUYECKUMH U
B CHCTEeMe HayK. IPYTMMH €CTECTBEHHBIMU HaykKamH, (Quuiocoduei, peruruei, TUKOM, ICTETUKOW U IPABOM.
Oomasn Ponp Ouwonmormm B (opMuUpOBaHMHM COBPEMEHHOW HaydHOW KapTuHbl Mwupa. Cucrema
XapaKTepPUCTHKA OMOJIOTNMYECKUX HAYK. OK-02
KU3HHU MeTtoapl TMO3HAHHS KUBOH TNPHPOIBI (HAOIIOIEHHWE, SKCIIEPHUMEHT, ONHCAaHHE, H3MEpEeHHeE,
KJaccu(uKalus, MOIeIMPOBAaHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX ).
XKussie cuctemsl (OnocucTeMBI) Kak MpeaMeT u3ydeHus ononoruu. OTINYNE KUBBIX CUCTEM OT
HeopraHuueckoi npupozsl. CBoicTBa OMOCUCTEM U UX pazHOOOpasue.
YpoBHU opraHu3ani OMOCHUCTEM: MOJEKYJISIPHO-T€HETUYECKUH, KIETOYHbIM, OpraHu3MEHHBIH,
HOMYJSIIMOHHO-BUAOBOM, IKOCUCTEMHBIH (01O - TeolIeHOTHYECKUH), OochepHBbIi
Pa3nen 2 Xumudecknii COCTaB M CTPOEHNUE KJIETKH 10
Tema 2.1. Copepxanue yueOHOro MaTepuasa 2
XuMHuYecKHuii coctaB | XUMUYECKUH COCTAaB KJIETKH. XMMUYECKHE 3JIEMEHTBI: MaKpOdJIEMEHThl, MUKpO3JeMeHThl. Bona
KJIeTkH. Boga U MUHepajbHble BenlecTBa. OYHKIUU BOJbI 1 MUHEPAJIbHBIX BELIECTB B KieTke. [lognepxanue
U MUHepaJIbHbIE OCMOTHYECKOro OanaHca
BelleCTBA IIpakTH4Yeckoe 3aHsATHE 1
Ne 1 «buonoruueckas pojib MHUHEpAJIbHBIX BEIIECTB B 00ECMEUEHUM KHU3HEAESITEIbHOCTU
OpPraHU3MOB, MIPOSBJICHUS AUCOaTaHCa MUHEPATBHBIX 3JIEMEHTOBY»
Tema 2.2. Copepxanue y4eOHOIo MaTepuaJa 4
Buosoruyeckn benku. CocraB u cTpoeHne OenkoB. AMHHOKHUCIOTHI — MOHOMeEpHI OenkoB. HezameHnumbie u
BaJKHbIE 3aMEHUMBbIE AMHHOKUCIOTHI. AMHHOKHUCIOTHBIM cOCTaB. YPOBHM CTPYKTYphl O€IKOBOM
XHMHYecKHe MOJIEKYNbl (IepBUYHAs, BTOpPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
COCJUHEHHUS cBoiictBa OenkoB. buonormueckue QyHkuuu OenkoB. @DepMeHTHI — OHOIOTHYECKUE
karanu3aTopel. CrpoeHue (¢depMeHTa: aKTHUBHBIM LEHTp, cyOcTpaTHas creuu(UuYHOCTb.
Kodepmentsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB.
VYrneBonpl: MoOHOcaxapuabl (TIIOK03a, prbo3a M Je30Kcupu003a), aucaxapuibl (caxaposa,
JaKTO3a) W TOJMcaxapuiabl (Kpaxmaj, TJIUKOTeH, Ie/uTionio3a). buonormueckue ¢GyHKIMH
yraeBooB. Jlunuael: Tpurimnepuasl, Gochomumnuapl, crepouasl. [ uapodmibHO-ruAPOHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu nununoB. CpaBHEHHE YITIEBOJOB, OENKOB M JIMIUAOB KaK OK-01, OK-02,
nctouyHukoB sHepru. HyknewnoBbie kucnotel: JIHK w PHK. Hykneotuasl — MoHOMEpHI OK-04

11



HYKJIEMHOBBIX KucioT. Ctpoerue u pynkuuu JJHK. Ctpoenne u pynxmnun PHK. AT®: ctpoenune
U QyHKIIH

JlaGopaTropHble 3aHATHA (HA BHIOOP NpenogaBaTeJisi)

No 1 «Onpenenenue Butamuaa C B MPOJIYKTaX MUTAHUS

i «OrnpeeneHne HaTMYus Kpaxmasia B IPOyKTaxX MUTAHUS

i « uapodunbHO-TUIPO(HOOHBIE CBOWCTBA JIUITHUIOBY

wim  «M3ydeHne KaTaluTHYECKON aKTUBHOCTH (EPMEHTOB (HA MpUMEpe aMuia3bl WIH
KaTaJyiasbl)»

Tema 2.3.
CrpykrypHo-
(pyHxkuuoHaIbHAsA
OpraHu3anus
KJIETOK

Coaep:xanue yueOHOTo MaTepHaJia

[{utonorus — Hayka o kierke. Kiierounas teopus — npumep B3auMoJeicTBus uaeil u GpakToB B
Hay4YHOM I[TO3HAHUU. MeTo/1bl U3yUeHUS KIETKHU.

Knerka kak menoctHas >kuBas cucrema. OOlue NpU3HAKK KIETOK: 3aMKHYTash HapyKHas
memOpana, mosiekynbl JIHK kak reneTrueckuii anmapar, CHCTeMa CHHTe3a Oenka.

Tunbl  KJIETOK:  JyKapuoTHYeckas W NpokapuoTuueckas. OCOOEHHOCTH  CTPOEHUs
npokapuoTuueckon kietku. Kierounas crenka Oaktepuii. CTpoeHUE 3YKapUOTHIECKON KIIETKH.
OCHOBHBIE OTJIMYMS PACTUTENIBHOM, )KUBOTHOM U TprOHOM KieTkH. [IoBEpXHOCTHBIE CTPYKTYpPbI
KJIETOK— KJIETOYHAsl CTEHKa, IJIMKOKAIMKC, WX QyHkuuu. [lnazmatuueckas meMmOpaHa, ee
CBOMCTBA U (DYHKIIMH.

Huronnasma u ee opranouasl. OqHomeMOpanHble opranous! kinetku: JI1C, annapat [Noabaxwy,
an30CcoMBl. 11osryaBTOHOMHBIE OpPraHOMIbI KIETKU: MUTOXOHAPHUH, MuacTuibl. [Iponcxoxnenue
MUTOXOHJIpUM ¥ minactuA. Buabl mmactun. HememOpaHHble OpraHoufbl KIETKH: pUOOCOMBI,
KJIETOYHBIA LIEHTP, LEHTPUOIHM, PECHUYKH, JKIyTUKH. DyHKIUM OpPraHOMIOB KIETKH.
Bxirouenus.

SAnpo — perynaropHbeli 1eHTp kieTku. CTpoeHue sjpa: siaepHas 00o0JouKa, KapHoIUIa3Mma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlaboparopHble 3aHsTHS (HA BHIOOP NpenogaBareJisi)

Ne 2 «Crtpoenune knetku (pacTeHus, >KMBOTHBIE, IpUOBI) U KIETOYHBIE BKJIIOUEHHS (Kpaxmal,
KapOTHHOU/IBI, XJIOPOTIIIACTHI, XPOMOTIIACTHI )»

win «/3yueHue CTpoeHHs KIETOK pacTeHHMH, *KMBOTHBIX M OaKTepuil MOJ MHUKPOCKOIOM Ha
TOTOBBIX MUKpOIpenapaTax U UX OMuCcaHue»

i «[IporuaeMocTs MeMOpaHbl (TTA3MOJIH3, ICTIA3MOJIN3))

Pasgen 3. ’KuzHeneaTeJbHOCTDL KJIETKH

Tema 3.1.
OOMeH BelllecTB
U NpeBpalieHue

JHEPrum

B KJIETKeE

Coaep:xanue yueOHOIro MaTepHaJia

OOMeH BemecTB, WM METabO0Iu3M. ACCUMIIIAIMS (TUIACTUYECKHH OOMEH) M JTMCCHUMUIISIIIUS
(oHepreTudecknii OOMEH) — JBE CTOPOHBI €IWHOTO Ipolecca Merabonusma. Ponb 3aKoHOB
COXpaHCHHS BEIIECTBA WM DHEPrMM B IOHUMAaHMHM MeTabonm3ma. Tumbsl oOMEHa BEIIECTB:
aBTOTpO(HBIN U reTepoTpodHbIil. Ponb GpepMeHTOB B 0OMEHE BENIECTB U MPEBPAIICHUH YHEPTUU

OK-01, OK-02,
OK-04
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B kietke. ®otocunre3. CBeroBas u TemHOBas (a3bl ¢orocuHTe3a. Peakium ¢orocunTesa.
OddextuBHOCTD PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emiie. BiausHue yciaoBuid
cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €r0 MPOJYKTUBHOCTH y KYJIBTYPHBIX PacTCHUHU.
XeMocHHTe3. XeMOCHHTE3UPYIOIIUe OaKTepuu. 3HAYCHUE XEMOCUHTE3a JIJIsl )KH3HU Ha 3eMiie.
DHepreTuyeckrii 0OOMEH B KJETKe. PaciierieHue BEIIecTB, BBIICICHHE W aKKyMYJIHPOBaHUE
OHEPruH B KJIETKE. DTambl SHEPreTHYeckoro oOmeHa. [nmkonu3. BpoxkeHue u ero BUBIL.
KucnoponHoe okwuciaeHue, WM KIETOYHOE abixaHue. OxucnutenbHoe (ochopuirpoBaHue.
D PeKTUBHOCTH IHEPTrEeTHIECKOr0 0OMEHa

Tema 3.2.
Buocunrtes 0ejika

Conep:xanue yueOHOTro MaTepHaJia

Peaknun matpuuHoro cunresa. I'enernueckas nnpopmanusa u JJHK. Peannzanus renernyeckoit
uHpopManuu B KieTKe. ['eHeTHYecKuil KOX W ero CBOHCTBA. TpaHCKpHILUS — MaTPHUYHBINA
cunre3 PHK. Tpancnsanus — 6uocunres 6enka. Dtamnsl TpaHcnsauuu. KoaupoBanue aMHUHOKHUCIIOT.
Pouib pubocom B bnocuHTe3e Oenka

IIpakTH4yeckoe 3aHsATHE

Ne 2 «Pemienue 3a7a4 Ha OInpeieJIeHUE M10CJIEJ0BATEIbHOCTH HYKJIEOTHI0BY

Tema 3.3.
Bupycsi

Coaep:xanue yue0HOro MaTepHaJia

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mcropust otkpbiTus BupycoB (/. M. MBanoBckwii).
OcCOOeHHOCTH CTPOEHUS M >KU3HEHHOro IMKJIa BUpPYycoB. bakrepuodaru. bonesnu pacrenwmit,
JKUBOTHBIX U YeJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc nmmyHonedunura yenoseka (BUY) —
B030yauTens CIIN{a. IlpodunakTika pacnpocTpaHeHHsl BUPYCHBIX 3a00J1eBaHUM

Pa3znen 4. Pa3zMHOKeHHE U HHAUBUAYAJIBbHOC PasBUTHEC OPTraHU3MOB

Tema 4.1. Copepxanue yueOHOIro MaTepuasa
KusHennbiii nukJ | Knetounslii UK, WM OKU3HEHHBbIM 1MWK kieTku. HWHrepdasza u  wmwurto3. [lpoueccsr,
KJICTKH npoTekaromue B uHTepdaze. Perummkanus — peakuuss marpuuHoro cunreza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapuOTHUI. JIMIUIOMIHBIA W TarjIOUIHBIH XPOMOCOMHBIE
HaOopel. Xpomaruabl. LluTonornueckiue OCHOBBI Pa3MHOXKEHHSI W MHIUBHIYaJIbHOTO Pa3BUTHUS
opranu3moB. [lenenue knetkn — Muto3. Cragum muto3a. [Iponeccel, mpoucxoasmue Ha pa3HbIX
CTaausiX MUTO3a. bronornyeckuii cmpicn MuTo3a. [lporpaMmupyemas ru0enb KISTKH - allonTo3
Tema 4.2. Conep:xanue yueOHOTro MaTepuaJia
DopMbl @opMbl pa3MHOXKEHHsI OpPraHM3MOB: Oecrioyioe M MoJioBoe. Bujbl Gecronoro pa3MHOKEHUS:
Pa3MHOKEHHUA JIeIeHNEe HaJBO€ M IMOYKOBAaHWE OJHO W MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE
OpPraHu3MoB pasMHO)KeHHe. McCKyCcCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYCHUE IS CEICKLIUH.

[TomoBoe pa3MHOKEHHE, ero OoTau4us oT Oecmosoro. Meio3. Cramum wmeio3a. Ilporecchr,
npoucxoAsmue Ha craausx wmeino3a. IloBemenne xpomocom B Meinose. Kpoccunrosep.
buonornueckuii cMbICI ¥ 3Ha4YeHHE Meno3a. ['ameroreHe3 — mporiecc 00pa3oBaHUs TOJOBBIX
KJICTOK Y JKMBOTHBIX. ITonoBrle kee3bl: CEMCHHUKU U SUYHHUKH. 06pa3013aHne U pa3sBUTHC
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uj, sIMIeKieTka) — CIepMaToreHe3 U OOTeHE3.
Oco0eHHOCTH CTPOEHUS SHIEKIETOK U ciepMaTo3ouioB. OmnonorBopenue. [laprenorenes

OK-01, OK-02,
OK-04
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Tema 4.3.
NuauBuayanbHoe
pa3BuTHe
OpPraHu3sMoB

Coaep:xaHue yueOHOIr0o MaTepuaJia

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (dMOpHOreHe3). DTaribl
AMOPHOHAIILHOTO PA3BUTHS y TIO3BOHOYHBIX YKHBOTHBIX: POOJICHUE, TACTPYJISIUS, OPTaHOTCHE3.
[ToctamOproHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBLHOTO Pa3BUTHS: MPSMOE, HEMPSIMOe
(mmumHOYHOE). BnmsiHMe cpenpl HAa pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIHOCOOHBIC BBHI3LIBATH
BpOXIIEHHBIE ypoacTBa. PocT U pa3Butue pacreHuii. OHTOreHe3 IIBETKOBOTO PACTCHHUS: JIBOHHOE
OTLIOIOTBOPEHUE, CTPOCHUE CEMEHH, CTaIUH PA3BUTHUS

IIpakTnyeckue 3aHATHS

Ne 3 «HdexnronHble 3a00JI€BaHUS U AIUIEMHUU B UCTOPUH YEIOBEUECTBAY.
Ne 4 «BaknuHanms Kak npouIakTiKa HHPEKIIMOHHBIX 3a00JIeBaHUN

Paznen 5. HacieacTBeHHOCTh 1 K3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3akoHOMepHOCTH
HacJieJ0BaHUS

Coaep:xanue yueOHOT0o MaTepHaJia

[Tpenmert 1 3agaun reHeTUKH. Posib UTONOTMU U SMOPHOJIOTUU B CTAHOBIICHUH TeHETHKHU. Bkiaj
poccHiiCKMX ©  3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKH. METOJIbl TeHETHUKU
(TuOPUIOTOTUYECK U, IUTOTEHETUYECKUH, MOJICKYJISIPHO-TEHETHUECKHUIA ). OcHOBHbIE
FeHETUYECKUE NOHATHA. | 'eHeTnuecKasi CHMBOJIMKA, UCIIOIb3yeMas B CXeMaX CKpEeIIMBaHUM.
3aKOHOMEPHOCTH HACJIEJJOBaHUS MPU3HAKOB, ycTaHOBIeHHble I. Menaenem. MoHoru6puaHoe
CKpelMBaHue. 3aKOH eIMHO00pa3usl ruOpUI0B NepBOro nokojaeHus. [IpaBuino JOMUHUPOBAHUS.
3aKkOoH pacluelieHusT TNpu3HakoB. ['mmore3a wuwuctorel ramer. IloaHoe W HemosHOe
JOMHUHHMpOBaHMe. JJurubpuaHoe ckpeuBaHie. 3aKOH HE3aBUCUMOT0 HACJIEIOBaHUS IPU3HAKOB.
[luToreHeTHueCKUe OCHOBBI JUTMOPUAHOTO CKPELIMBaHMUA. AHAIM3MPYIOLIEe CKpEIIMBaHUE.
Vcnonp30BaHre aHAJIM3UPYIONIETO CKPEIIMBAaHMSI JIIsl ONIpeIeIeHHs] TEHOTHIIA 0COOU

IIpakTH4Yeckoe 3aHATHE

Ne 5 Pemrenue 3ala4 Ha ONIpCACIICHHUEC BEPOATHOCTH BOBHUKHOBCHUS HACICACTBCHHBIX ITPU3HAKOB
npmu MOHO-, [1dU-, HOJ'II/IFI/I6pI/I)1HOM n  aHAJIM3UpPYIOOIEM  CKpCIIMBAHWH, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 5.2.
Cuenjiennoe
HacJIeI0BaHHue
NPHU3HAKOB

Conep:kaHue y4eGHOr0 MaTepuasa

CueruienHoe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuersieHHOMY HaclleZOBaHHUIO
reHoB. HapyieHue cuerieHuss reHoB B pe3ysbTaTe KPOCCHHIOBEpa. XPOMOCOMHAasl TEOpHUs
HaCJIEICTBEHHOCTH. | eHETHUeCKHnEe KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpEAEIeHUE Ioya. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHble M reTeporaMeTHele OpraHu3Mbl. HaciienoBaHue NpU3HAKOB, CLEIJIEHHBIX C
0JIOM

IIpakTH4Yeckoe 3aHATHE

Ne 6 Pemrenne 3a1a4 Ha OIpeCaACIICHUEC BEPOATHOCTH BOSHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB
Ipu COCTINICHHOM HACJICAOBAHWHN, COCTABJICHUC T'CHOTUITNYCCKUX CXCM CKPCIHIMBAHUA

Tema 5.3.
3aKoHOMepHOCTH

Conep:kanue y4eOHOT0 MaTepHuaJia

MN3MeHYUBOCTb. BI/II[BI U3MCHYHMBOCTH: HCHACJIICACTBCHHAA MW HACJICICTBCHHAA. Pomnp CpCAbl B

OK-01, OK-02,
OK-04
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HU3MEHYMBOCTH

HEHACJIEICTBEHHOM HM3MEHYMBOCTH. XapaKTEpUCTHKAa MOJU(PHUKAIMOHHON HW3MEHUYMBOCTH.
BapuanvoHHslil psax M BapuanMoHHas Kpusas. Hopma peakumuu npusHaka. KoaudecTBeHHbIE U
Ka4yeCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON U3MEHYUBOCTH.
HacnencrenHnas, win reHOTUNMYECKass N3MEHUYMBOCTh. KOMOMHATHBHASL N3MEHUMBOCTb. Melo3
U T0JIOBOW MPOILIECC — OCHOBA KOMOMHATHBHON M3MEHYMBOCTH. MyTallMOHHAs M3MEHUYUBOCTb.
Knaccugukarnus MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. HYacToTa ¥ NPUYMHBI MYTalHH.
MyrareHnsle (axkTopbl. 3aKOH TOMOJIOTMYECKHX pPSJA0B B HACJIEACTBEHHOW H3MEHUMBOCTHU
H. 1. BaBunosa

HpaKaneCRoe 3aHATHE

Ne 7 Penrenne 3a/la4 Ha OIMPCACICHHUEC BCPOATHOCTH BO3HUKHOBCHHA HACIICACTBCHHBIX ITPHU3HAKOB
Ipyu pas3iIM4HbIX THUIIAX B3211/IMOI[CﬁCTBPI$I I'C€HOB, COCTaBJICHUC TICHOTHUIIMYCCKUX CXCM
CKPCHIMBAHUA

Tema 5.4.
I'eneTnka 4ye10BeKa

Conep:xanue yueOHOTro MaTepHaJia

I'enetnka wuenoBeka. Kapuorun denoBeka. OCHOBHBIE METOIbI TI'E€HETUKH 4YeEJIOBEKa:
F€HEAJIOTHYECKUN, OJU3HENOBBIA, IUTOTCHETHUYECKUH, OHMOXUMUYECKUM, MOJEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONpeleJICHUE TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHIIMUPOBaHKHE, B TOM uucie ¢ nomormibto [I{P-ananu3a. HacnencTBennsie 3aboneBaHus
YeNoBeKa: TeHHble Oo0Je3HH, OONEe3HW C  HACIEICTBEHHOW MPeapacloyioKEHHOCTHIO,
XpoMocoMHBIe Oosie3Hu. ComaTuyeckue W TeHepaTuBHbie MyTanuud. CTBOJIOBBIE KIIETKH.
[TpunIMIIBI 310pOBOTO 00pa3a >KU3HU, TUATHOCTHKHU, MPOMUIAKTUKUA U JICYCHHS] TeHETUYECKUX
Oone3Hell. MenuKo-TeHeTHUYEeCKOe KOHCYJIbTHUPOBAaHUE. 3HAUCHHWE MEAMIIMHCKOM TE€HETHKU B
MPEIOTBPAIIICHUH U JICUEHUH TeHETUYECKHNX 3a00JIeBaHUH YeoBeKa

HpaKTI/I'{eCKOC 3aHATHE

Ne 8 «CocraBieHne U aHAIN3 POOOCIOBHBIX YCIIOBCKA»

Pa3gen 6. DBoJIOINOH

Hasl OMoJIoTUA

Tema 6.1.
IBOMIOIMOHHAA
Teopus
U ee MeCTO
B OHOJIOTHH

Conep:kaHue y4eGHOr0 MaTepuasa

[TpeanockIKu BOZHUKHOBEHHUSI 3BOJIIOLIMOHHON TEOpHUU. DBOJIOIMOHHAS TEOpUs U €€ MECTO B
Owonornu. BnusHWE 5SBONIONMOHHON TEOpUM HAa pa3BUTHE OWOJOTHM W JIPYTUX HAyK.
CBupgerenncTBa »BotonMH. [laneoHToNOrMYecKre: MOCIe0BATEIbHOCTh IOSIBICHUS BUIOB B
MAJICOHTOJOTUYECKON JIETONHUCH, NepexojHble ¢opmbl. buoreorpaduueckue: cxoncTtso u
pasnuure GayH U (IOp MATEPUKOB U OCTPOBOB. DMOPHUOJIOTHYECKHE: CXOJCTBA U Pa3IHUUSL
SMOPHOHOB pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJIOTUYHBIE,
aHaJIOTUYHBIC, PYIUMEHTAPHBIC OpraHbl, aTaBU3Mbl. MOJEKYyIIpHO-OMOXMMHYECKHE: CXOJCTBO
MEXaHM3MOB HACJEICTBEHHOCTM U OCHOBHBIX MeETa0OIMYECKUX TMyTeH Yy BCeX IKUBBIX
OpPTraHU3MOB.

OpomouronHass teopust Y. [apBuna. [Ipeanochuiku BOZHUKHOBEHHUS JHapBUHU3MA. J[BHIKyIne
CHJIBI 3BOMIONMM BHIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TP OTPAHUYECHHOCTH
pecypcoB, HeonpeaeaEHHas U3MEHYMBOCTh, 00pPHh0a 3a CyIECTBOBAHNE, €CTECTBEHHBIN OTOOD)

OK-01, OK-02,
OK-04

15



Tema 6.2.
Mukpo3Boaroumst

Coaep:xaHue yueOHOIr0o MaTepuaJia

Cunrerndeckass teopus sBoionuu (CTD) m e€ OCHOBHBIC MOJOXKEHHS. MHUKPOIBOIIOIUS.
[Mormynsius KaK eTMHUIA BUAA U SBOJIOLNH.

JBuxyme cuibl  ((akTOphI)IBOMIONMK BHUIOB B IpupoAe. MyTanuoHHBIH mpolecc U
KOMOWHATHBHAs W3MEHYMBOCTH. llomymsiMOHHBIE BOJHBI W JApeid reHoB. M3omsums u
murpanusi. EcrecTBeHHbIN 0TOOp — Hampasistonuil Gpaktop 3Botonuu. GopMbl €CTECTBEHHOTO
orbopa. IlpucmocoGieHHOCTP  OpraHM3MOB  Kak  pe3yiabTar  sBoiouuu.  [Ipumepsr
MPUCTIOCOOIeHU Yy opraHu3MoB. ApoMopdo3bl n uaumoamanTanuu. Bua u BugoobpazoBaHue.
Kpurepuu Buga. OcHOBHBIE (OPMBI BHI000pa30BaHMsI: reorpauiueckoe, IKOJIOTHIEeCKOe

Tema 6.3.
Maxkpo3Bosouust

Coaep:xanue yueOHOro MaTepHaJia

MakposBomtonusi. DopMbl  3BOMIONUM:  (QUIETHYECKAs, JUBEPreHTHas, KOHBEPIEeHTHas,
napaenbHas. HeoOpatumocTs 3Bomonuu

IlpakTHyeckoe 3ansiTHe (Ha BLIOOP NpenogaBaTeJis)

Ne 9 «CpaBnHenue BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO»
i «Onucanue npucrnocoOJIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIILHOTO XapaKTepay

Pa3znen 7. Bo3HUKHOBeHHE ¥ pa3BUTHE KM3HM Ha 3emJie

Tema 7.1.
3apoxaeHue
U Pa3BUTHE KU3HU

CopepxaHue yaeOHOro Marepuana

JloHay4Hble MPEACTaBICHUS O 3apPOKIACHUU KU3HU. HayuHble rUnoTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emie: alOuoreHes M TMaHCHepMusa. XHUMHYECKas SBOJIONUSA. AOHOTEeHHBIH CHHTE3
OpPTraHWYECKUX BEIIECTB M3 HEOPTaHUUECKHUX. DKCIIEPUMEHTATHLHOE TIOITBEPKACHIUE XUMUYECKON
sBomonMu. HauanpHble dTambl  Ouonmornyecko sBomormu. [wumoresa PHK-  wmwupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYP U BOSHHUKHOBEHHME MPOTOKJIETKU. [lepBhie KIIETKH U WX
aBOJOIMA. POPMUPOBAHUE OCHOBHBIX T'PYIIl KUBBIX OPTAHU3MOB.

PazButue xxu3nu Ha 3emiie 1o spam u nepuoaam. Karapxeit. Apxeiickas U mpoOTEPO30MCKas IPHI.
[Taneozoiickas spa u €€ MepUOIbI: KEMOPUNUCKHIA, OPJOBUKCKUMA, CHUIYPHICKUM, IEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEpPMCKHA. Me30301CKast 3pa 1 €€ Mepruobl: TPUACOBBIN, IOPCKHI, MEIIOBOM.
KaitHo3oiickas 5pa 1 €€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPONOT€HOBBIH.

Tema 7.2. Conep:xanue yueOHOTro MaTepuaJia
Cucrema CucreMa OpraHMYECcKOro MUpa Kak OTpaskeHue IBOMONUN. OCHOBHBIE CHCTEMAaTUYECKHIE TPYIIIBI
OpPraHu4yecKoro OpPTaHW3MOB. XapaKTEPUCTHKA KIUMaTa W TeOJIOTMYECKUX TMporeccoB. OCHOBHBIC ITaIlbl
Mupa. DBOJIIOIIMUA PACTUTENHHOTO M JKUBOTHOTO MHpA. ApomMopdo3bl y pAcTeHHd U KUBOTHBIX.
IIpoucxoxnenune [TosteHMe, paclBeT U BBIMHPAHUE TPYII )KUBBIX OPTaHU3MOB.
YyeJIoBeKa — DBOJIOIMUS YeJIOBEKa. AHTPOIONOTHs Kak Hayka. Pa3BuTue mpencTaBleHUN O TMPOUCXOXKICHUU
aHTPOIIOTreHe3 yenoBeka. MeToapl u3yueHus: aHTpornoreHe3a. CxolCTBa U pa3iIUyusl YeJIOBEKa U KMUBOTHBIX.
CucremaTudeckoe TMIOJIOKEHHE uYenoBeka. J[Bmwkymue cuibl ((akTopbl) aHTPOMOTreHe3a.
HacnenctBenHnass WM3MEHYMBOCTH M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 JKHU3HH,
W3TOTOBJICHHE OPYAUI TPY/A, MBIIUICHHE, PEUb
Tema 7.3. Conep:kanue y4eOHOT0o MaTepHuaJia

OK-01, OK-02,
OK-04
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OCHOBHBIE CTAIHHA
IBOJIIOIUH Y€JI0BEKA

OcHOBHBIE CTaJlMM U BETBU SBOJIIOIIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek yMmenbld, YenoBek
IPAMOXOJAIIMH, YenoBek HeaHaepTaabCKuii, YenoBek pa3yMHbIN COBpeMEHHOro tuma. Haxonaku
HCKOIIaeMBbIX OCTAHKOB, BPEMs CYILIECTBOBaHMsI, 00JIACTh PACIPOCTPAHEHUs, 00BbEM T'OJIOBHOTIO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OcCHOBHbIE OOJbIIME pachl: e€BponeoujHas (eBpa3uiickas), Herpo-
aBCcTpaJoujHas  (dKBaTropuaibHas), MOHrojoujHass  (a3uaTcKo-aMepHUKaHCKasi).  YepTsl
IPUCHOCOOJIEHHOCTH IIPEJICTABUTENIEH 4YEJOBEUECKUMX pac K YCIOBMSIM CYIIECTBOBAHUS.
EnuncTBO yenoBeyeckux pac. Kpuruka pacusma

IIpakTHyeckoe 3aHsATHE (HA BHIOOP MpenoaaBaTeJisi) 1
Ne 10 «Bpems u myTu pacceneHust YyeloBeKa 10 IJIaHeTe»
i «IIpucnocoOaeHHOCTh YelloBeKa K pa3sHbIM YCIOBUSAM cpeiabl. BiausHue reorpaguueckoit
cpebl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKay
Pa3nen 8. Opranusmsl U oKpy:xalomas cpeaa 4
Tema 8.1. Coaep:xanue yue0HOro MaTepHaJia 2
IKOJIOT U OKoJjorusi Kak Hayka. 3ajauyd M paszieibl SKOJIOruu. MeTonbl 3KOJOTMYeCKUX HCCIIeI0BaHUM.
Kak Hayka. Cpeabl | DKOJIOTHYECKOE MMPOBO33pEHHME COBPEMEHHOro uesnoBeka. Cpenpl 0OOMTaHUS OpPraHU3MOB:
KU3HMU. BOJ/IHAsl, HA3€MHO-BO3/YIIHAsI, [MOYBEHHAs, BHYTPUOPraHU3MEHHas. DKOJIOIMYecKHe (PaKTophl.
IKOJIOTHYECKHE Knaccugukarus skonorudeckux (akTopoB: aOMOTHUECKHE, OMOTHYECKHME M aHTPOIOIE€HHBIE.
dakropsl JelicTBue 9KOJIOTMUECKUX (AaKTOPOB HA OpraHU3MbL.AOMOTHYECKHE (DAKTOpPHI:  CBET,
Temreparypa, BiaxHOCTb. @otomepuoansM. IlpucnocobnreHus OpraHu3MoB K JEHCTBHIO
abuotuyeckux (akropos. buonornueckue putmel. buotuueckue axropsl. Buasl 6nornyeckux OK-01, OK-02,
B3aMMOJCHCTBUI: KOHKYpPEHLMs, XHUIIHHMYecTBO. Ilapasutusm, MyTyanusM, KOMMEHCAIU3M OK-04, OK-07
(KBapTUpPAHCTBO, HaxXJEOHWYECTBO), aMEHCAJIU3M, HEUTpaiau3M. 3HaueHue OUOTHUYECKUX
B3aMMO/JICHCTBUI JJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX
Tema 8.2. Copepxanue y4eOHOIo MaTepuaJa 2
JKo0JIOTHYEeCKHE DKOJIOTUYECKHE XapaKTEePUCTUKU MOMyIsiii. OCHOBHBIE MTOKA3aTENH MOMYISIUHN: YUCICHHOCTb,
XapaKTePUCTHKH IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPHUPOCT, MuUrpauus. JlMHaMHKa YHCIEHHOCTH
N IR LI MOMYJISIIMY U €€ PeryIsiius
IIpaKkTHYECKOE 3aHSITHE 1
No 11 «lTomcuér nOTHOCTH NOMYNSIUI Pa3HbIX BUIOB PACTEHUI»
Pa3znen 9. Coo0mecTBa M YK0OJIOTrHYECKHE CHCTEMBI 10 OK-01, OK-02,
Tema 9.1. Copnepxanue y4yeOHOIro MmarepuaJia 2 OK-04, OK-07
CoobecTBa Co001ecTBO Opranu3MoB — OuoueHo3. CTPyKTypsl OMOLEHO3a: BUAOBas, NIPOCTPAHCTBEHHAS, IIK2.1
OpPraHM3MoB, Tpoduueckas (nuuieBas). Bunsl-nromuHanTel. CBS3M B OHOIIEHO3E.
JIKOCHCTEMbI DKOJIOTHYECKHuE CHUCTeMbl (3KocucteMmbl). [loHsTHe 00 »dKOCHCTEME H  OHOTEOIEeHO3E.

(DYHKI_[I/IOHEUIBHLIG KOMITIOHEHTBI 3KOCHUCTEMBI: IpOAYUCHTHI, KOHCYMCHTHI, PCAYLCHTHI.
KpyroBopor BemecTB M TOTOK JHEPrUU B dKocucreMe. Tpodudeckue (TUIIEBBIE) YPOBHH
9KOCUCTEMBI. HI/IIJ_ICBBIC nenm " CETH. OCHOBHBIE IIOKa3aTeId DKOCUCTEMEL: 6I/IOMaCCEl,
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OPOAYKIHSI. DKOJOTHMYECKHUE NUPAMUIBL: TMPOMYKIHUH, UYUCICHHOCTH, Omomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTh, caMOperyianus, passutue. Cykueccus

Tema 9.2. Coaepxxanue yueOHOIro MaTepuaJa
IIpuponubie [IpuponHble SKOCHUCTEMBI. DKOCHCTEMbl peKk U 03€p. DKOcHCTeMa XBOWHOTO WM
JIKOCHUCTEMbI HIMPOKOJIMCTBEHHOTO Jieca. AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pPOOIKOCHCTEMBI.
buonornueckoe W XO34HCTBEHHOE  3HAYEHHME  arpodKOCUCTEM UM ypOOIKOCUCTEM.
buopaznooOpazue kak ¢akTop ycToWduBOCTH HsKocucteM. CoxpaHeHHE OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emiie
Tema 9.3. Coaep:xanue yueOHOT0o MaTepHaJia
buocdepa — VYuenne B. . Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa 6mochepsl. Kupoe
rja00ajJbHas BemecTB0O W ero ¢yHkmuu. OcobeHHocTH Omochepbl Kak TI00aTbHOH IKOCHCTEMBI.

PKOCHCTEMA 3eMJIH

JluHaMuveckoe paBHOBeCHMEe W oOpaTHas CBs3b B Ouocdepe. KpyroBopoTel BemiecTB u
OMOreOXMMHUYECKHE KBl AJIEMEHTOB (yriepoja, a3ota). 30HATBHOCTh Onocheprl. OCHOBHBIC
OHOMBI CyIIn

Tema 9.4. IIpodeccnoHaILHO OPHEHTHPOBAHHOE COIEP:KAHME (COAePKAHME PUKJIAJTHOI0 MOKYJIS)
Baunsinue YenoseuectBo B Ouocepe 3emiau. AHTpororeHHble H3MeHeHHs B Ouocdepe. I'mobambHbIE
AHTPONOreHHBIX sKkosornueckue mpobaeMel. CocyliecTBOBaHME MNpHPOAbl M yenoBeuecTBa. CoxpaHeHue
(¢axTopos Ha O61opa3HooOpa3us Kak OCHOBa ycTouuBocTH OHocdepbl. OCHOBa PallMOHAIBHOIO YIPaBJICHUS
onochepy IPUPOJIHBIMH pECYpcaMy M UX MCTIONb30BaHKe. JJoCTHKEeHHsI OMOJIOTHH M OXpaHa IPUPOIb
IIpakTHyeckoe 3aHsATHE (HA BHIOOP NMpenoaaBaTeJisi)
Ne 12 «OTx0as! IPOU3BOACTBAY
WM «KOJIOTMYECKHE aClIEKThl MPOPECCUOHANBHOM 1€ATEIbHOCTI
win «IIpodpunakTruka npopeccnoHaabHbIX 3200JIEBaHUI»
wiM «BiusiHue Npou3BOICTBEHHBIX (PaKTOPOB HA OPraHU3M YEJIOBEKa»
Tema 9.5. IIpodreccnoHaTbHO OPHEHTHPOBAHHOE CO/IeP:KaHNeE (CoiepKaHNe MPHUKJIATHOTO MOAYJIs)
Bausinue 310poBbe U €ro coctapisgmomue. PakTopbl, MOJOKUTEILHO M OTPUILIATENHHO BIUSIOLIUME Ha
COLATBHO- opraHu3M desjoBeka. [IpoOneMa TEXHOTCHHBIX BO3JEHCTBMIA Ha 3/I0pOBbE 4YellOBEKa
IKOJIOTHYECKHUX (97IeKTpOMarHUTHBIE MOJIsA, OBITOBAasT XUMUS, NU30BITOUHBIE TYMBI, pajdanus U T.I.). AJanTanus

(haxkTopos Ha
310POBbE YEJI0BEKA

opraHu3Ma 4ejoBeka K ¢akTopaMm OKpyxkawoomeil cpeapl. I[lpuHuunel QGopMupoBaHUs
30poBbecOeperaroniero noseneHus. dusnueckas akTUBHOCTh M 3/10pOBbe. broxumuueckue
ACIEKThI pallMOHAJILHOTO TUTAHUS

JlaGopaTopHble 3aHATHSA

Ne 3 «YmMcTBeHHas pabOTOCIIOCOOHOCTE)

wi «BrusHue abuotnveckux (akTOpOB Ha 4YeJIOBEKa» (B KAUeCTBE TPHUITEPOB, CHIDKAIOIIMX
paboTOCIOCOOHOCTh,  WCMONB30BaTh  YCIOBUS ~ OCYIIECTBICHHS  MPOQECCHOHATBHON
NESTENILHOCTH: IIIyM, TeMIlepaTypa, pu3ndeckas Harpys3ka u T.1.)

Paszgea 10. Cesexkunsi OpraHu3mMoB, OCHOBbI OMOTEXHOJIOTUH

Tema 10.1.

\ Conep:kanue y4eOHOT0o MaTepHuaJia

OK-01, OK-02,
OK-04, OK-07
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Ceexuus
KaK HayKa
npouece

Cenexuus Kak Hayka U IIpolLecC. 3apoKJIEHUE CEJNEeKIMM U AoMecTukauus. Ydenue H. U.
BaBwioBa o 1neHTpax MHOrooOpasuss U IPOMCXOXKICHHUS KyJIbTYpPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHNUA JOMAIIHUX JKUBOTHBIX. Copr, mnopoxa, mramMMm. COBpEeMEHHBIE METOJBI
CEJIEKLIHH. Maccossiii
U UHAMBUIYAIbHBIH OTOOpHI B CEJEKLMH pacTeHU M >KUBOTHbIX. OIEHKa »3KCTepbepa.
bnu3koponcTBeHHOE ckpeluBaHue — UHOpUAUHT. Yucras nuHusl. CKpeluBaHUe YUCTBIX JIMHUM.
I'etepo3uc, unu rubpunHas cuia. HepoacTBenHoe ckpemuBanue — ayrOpuauHr. OtaanéHHas
ruOpumu3amst U e€ ycmexu. VICKyCCTBEHHBIH MyTareHe3 H IOJXYYEHHE MOJUILIOUIOB.
JlocTrKeHMsl CeNEKIMU PACTEHUH, J)KUBOTHBIX H MUKPOOPTIaHU3MOB

Tema 10.2.
OcHOBBI
OMOTEeXHOJIOTHH

buorexHonoruss Kak oOTpacib IPOM3BOACTBA. ['€HHas WHXKEHepus. OTanbl CO3JaHUS
pexomOunantHoit JIHK wu TpaHcrennbix opranusmoB. Kierounass wumxenepus. Kietounsle
KYJIBTYpbl. MUKPOKIIOHAJIbHOE pa3MHOXKEHHE pacTeHui. KiIoHMpoBaHUE BBICOKOIPOAYKTHBHBIX

I'CHCTUYCCKHU MO,Z[I/I(I)I/II_II/IpOBaHHBIe OpraHru3Mbl

CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKHEe U 3Tudeckue npobdiembl. MO -

Tema 10.3.
buorexnogoruu
B KH3HHU U
npogeccuu

IlpodeccHoHaIbHO OPHEHTHPOBAHHOE CO/IepKaHUeE (CoIepKaAaHHEe MPUKJIATHOTO MOIYJIsI)

OCHOBHBIC HaIpaBJICHUS COBPEMEHHON OMOTEXHOJIOTHH B MPOPECCHOHAIBHOU NEATEIbHOCTH
yejioBeka. Metonpl OuoTexHojorun. OOBbEeKTHl OMOTEXHOJIOTHHM. DTHKA OUOTEXHOJIOTHMUECKHX
U TeHEeTUYECKHX dKcrepruMeHToB. [IpaBuiia moucka u aHanm3a OMOIKOIOTHUECKON HH(POpMAIUH
U3 pa3IMyYHbIX HCTOYHUKOB (Hay4yHass M YydyeOHO-Hay4Has JUTepaTypa, CpeACTBa MacCOBOM
uH(popMaluu, cetb UHTEepHeT u Apyrue)

HpaKTI/I'{eCKOC 3aHATHE

Ne 13 Keiicel Ha aHanu3 MHPOPMAIMM O HAYYHBIX JOCTHIKEHHUSX B O0OJACTH TE€HETHUYECKUX
TEXHOJIOTH, KJIETOYHOW MH)KEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: mnpeAcTaBIeHUE pe3yIbTaTOB pEIICHUS KEWCOB (BBICTYIUICHUE C
MIPE3CHTAINECH )

IIK2.1

Pa3zgen 11. Pemienue k

elicoB B 00J1aCTH OMOTEXHOJIOTMii

Tema 11.1.1.
Buorexnojoruu
B IPOMBILIVICHHOCTH

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJEePKaHUE (CoepKaHUe MPUKJIATHOT0 MOYJIs1)

PazButne HpOMBIIHHeHHOﬁ OHMOTEXHOJIOTHIT U ee IMPUMEHCHUE B JXHU3HU 4YCIOBCKA, IMOHCK H
aHanmu3 WHGOpPMAllUK U3 Pa3IMYHbIX HMCTOYHMKOB (HaydHas U y4deOHO-HayyHas JUTeparypa,
CpelcTBa MaccoBoi HH(popmaluu, cets HTepHeT u apyrue)

IIpakTHyeckne 3aHATHA

Ne 15 Keticel Ha aHanu3 uHpOpMAMK O Pa3BUTUU MPOMBIIIICHHONH OMOTEXHOJIOTHH (10 MUHH-
TpyIam).

Ne 16 3ammra Keiica: mnpeAcTaBIeHUE pe3yIbTaTOB PEIIEHUS KEHWCOB (BBICTYIUIEHUE C
MIPE3CHTAIINECH )

Tema 11.1.2.
ConuaJjnHo-
ITHYECKHE ACTEeKThI

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COAEP:KAHUE (COoAepKAHUE MPUKJIIATHOTO MOTYJIs1)

OTu4eckne acleKThl pa3BUTUSI OMOTEXHOIOTMH M NPUMEHEHUE MX B KHU3HHM 4eJIOBEKa, IOMCK
U aHanu3 WHGOpPMAIMK U3 PA3IMYHBIX MCTOYHMKOB (HayuyHass U y4yeOHO-HAaydHas JTUTEparypa,

OK-01, OK-02,
OK-04, OK-07
IIK2.1
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OMOTEeXHOJIOTH I CpeaCcTBa MaccoBOU HH(pOpMaIy, ceTh MHTepHeT u apyrue)
IIpakTHYecKue 3aHATHS 4
Neo 15 Keticbl Ha aHanmu3 HHPOpMAMKU 00 dTUYECKUX ACIEKTaxX Pa3BUTHUA OMOTEXHOJOTHH (IO
MUHU-TPYIIIaM).
No 16 3ammura Kkeiica: TPEACTAaBICHHE pE3yJbTaTOB PEIICHUS KEWCOB (BBICTYIUICHHE C
MIPE3CHTALINECH )
Tema 11.1.3. IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue NPUKJIAJTHOT0 MOLYJIsl) 6
buorexnosiorun PasButie  OmMOTEXHONOTMH € NPUMEHEHHWEM TEXHUYECKMX cucreM (OHOMHKeHepus,
U TeXHHYECKHe OouomHpopmarnka, OMOHWMKA) M WX NPUMEHEHHWE B JKU3HU UEIIOBEKAa, IOWCK W AaHaJH3
CHCTEeMbI uH(pOpMallMK U3 Pa3jIMYHbIX HCTOYHUKOB (Hay4yHas M y4eOHO-HAay4Has JIMTEpaTypa, CpeacTBa
MaccoBoi nHpopMaIuu, cetb IHTEpHET U Ipyrue)
IlpakTHYeckne 3aHATHA 4
Ne 15 Keiicel Ha aHa)IM3 HHPOPMALMK O Pa3BUTUU OMOTEXHOJIOTHI C IPUMEHEHUEM TEXHUUECKUX
cucteM (110 MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: mnpeicTaBleHUE pE3yJIbTAaTOB pEIIEHUS KEWCOB (BBICTYIUIEHUE C
MIPE3CHTAIINCH )
IIpomexyTounas arrectaums (TudpdepeHIIMPOBaHHBIN 3a4eT) flokal
Bceero: 72
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3.YCJIOBUS PEAJIMBALIMU ITPOT'PAMMBbBI OBIIIEOBPA3OBATEJIbHOM
AU CHUITIINHBI
3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAJIBHO-TEXHUYECKOMY O0ecrie4eHHI0
peasuzanum 0011e00pPa30BATEIbHOM M CIIUNIINHBI
Jlns peanuzanyy mporpaMMbl JUCITUTIIMHBI TOJDKHBI OBITH TPETYCMOTPEHBI CIIETYIONINE
CIielhaIbHbIE TOMEIEHHUS:
Kabuner «bronoruny, ocHaIEHHBIH 000pyI0BaHUEM:
— IIOCaJ0YHBIC MECTA MO KOJUYECTBY 00yUaIOIIUXCS;
— pabouee MeCTO MpernoaaBaTes;
— HarJsgHbIC TOCOOUS (KOMIUIEKTHI yU4eOHBIX Ta0JIHUII, TUTAKATOB);
—  KOMIUICKT 3aJjaHui JJI1 TECTUPOBAHUS U KOHTPOJBHBIX padboT
TexHuuyeckue cpeacTBa 00yUeHHUS:
— KOMIBIOTEP C JIMIIEH3UNOHHBIM ITPOTPAMMHBIM 00€CTICUCHHUEM;
—  MYJbTUMEAUANPOCKTOP;
— HHTEpaKTHBHAas JOCKa.
O6opynoBanue J1a00paTopuu:
—  MHKPOCKOIIBI;
— CEKYHJIOMED;
— TOHOMET;
— Habop 1abopaTopHOU MOCYIbI U MPUHAICKHOCTEH sl TaOOPATOPHBIX U
MPAKTUYECKHUX PA0OT — IO KOJIMYECTBY OO YJAIOIINXCS;
— HaOOpPBI peaKTUBOB OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB.

3.2. UudopmanuonHoe odecrnieyenne 00yueHust
Ilepeuens pekoMeHAyeMbIX Y4eOHbIX U31aHUl, UHTepHET-pecypcoB, A0NOTHUTETbHOI
JIUTEPaTypbl
3.2.1.0cHOBHbBIC MeYATHBIE U3AAHUSA
1. Hdemvmun I.M. Buonorus. 10-11 knaccesl: npaktukyM. ba3osbrit yposens / I'.M.{piMimi,
Cabnuna O.B., Beicoukas JI.B., u ap..-M.: AO UznarensctBo «IIpocsenienne», 2022, 144c..-
ISBN:978-5-09-062316-2
2. Tlaceunuk B. B. buonorus: yue6uuk// B. B. [laceunuk, A. A. Kamenckuii, A. M. Py61oB u
np.: mox pen. B. B. [Taceunuka — M.: AO U3garensctBo «lIpocsemenney , 2021.-224c.-
ISBN: 978-5-09-028249-9
3.2.2. OCHOBHBIE JJICKTPOHHbIC U31AHUA
1. benses J.K. buosnorus. 10-11 kmaccel: yaeOuuk. bazossiit yposens / [lon pen. bensera JI.K.,
Jemvmuna I'M.-M.: AO N3narensctBo «IIpocsemenne, 2022, 287¢.- ISBN: 978-5-09-
077432-1 — TekcT: 3NeKTPOHHBIN // DNEeKTpOHHBIN pecypc uppoBoi 00pa3oBaTeIbHON
cpenst https://nat.uch-lit.ru/biologiya/belyaev-d-k-i-dr-obshhaya-biologiya-10-11-klassyi-
onlayn
2. Bepxomennesa, O. I1. buonorus: yae6noe nocodue mis CIIO / 1O. I1. Bepxomennena. —
Capatos: [IpodobpazoBanwme, 2020. — 146 ¢. — ISBN 978-5-4488-0651-3. — Texkcr:
AJICKTPOHHBIN // DNEKTPOHHBIN pecypc mudpoBoit oopazoBaTeapHOM cpeabl CI1O
PROFo6pasoanue:[caiit]. — URL: https://profspo.ru/books/91854
3.2.3. JlonoJHUTeIbHbI€ HCTOYHUKH:

1. Kypbarosa, H. C. O6mas ouonorus: yuednoe nocodue mis CI1O / H. C. Kypbarosa, E. A.
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KosnoBa. — CaparoB: Hayunas kuura, 2019. — 159 ¢. — ISBN 978-5-9758-1895-9. —
TekcT: aneKTpoHHBIH // DeKTpOHHBIN pecype udpoBoii odpazoBatensHol cpeasl CI1O
PROFob6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/87078

3.2.4. UuTepHeT pecypchl:

1.

10.

11.

12.
13.

14.

Bcest 6uonorus. CoBpeMeHHast OMOJI0THsA, CTaThU, HOBOCTH, Onbnroreka. — URL:
http://biology.asvu.ru/ - http://window.edu.ru/window/ (mara oopamenus 14.05.2023).- TekcT:
3JIEKTPOHHBIN

Enunoe okHo noctyna k oOpa3oBarenbHbIM pecypcam UuTepHeTt o 6uonorun. — URL:
http://www.5ballov.ru/test(nata oopamienus 14.05.2023).- Tekct: 31eKTpOHHbBIH

Tect st aGUTYPUEHTOB MO BCEMY IIKOJIBHOMY Kypcy ouonoruu. — URL:
http://www.vspu.ac.ru/deold/bio/bio.htm (nara obparienus 14.05.2023).- Tekcr:
3JIEKTPOHHBIN

TenekoMMyHHKAIIMOHHbBIE BUKTOPUHBI [0 OMOJIOTHH - 3KOJIOTUH Ha cepBepe Boponexckoro
yuusepcurera. — URL: http://college.ru/biology/(nata obparenus 14.05.2023).- Tekcr:
3JIEKTPOHHBIN

buomnorus B OTkpsiToM KoJueke. CallT COEpKUT ANMEKTPOHHBIA YIEOHHUK 110 OUOJIOTHH,
Online Tectsl. — URL:http://www.informika.ru/text/database/biology/(nata oopaieHus
14.05.2023).- Tekct: 3JeKTPOHHBIH

OneKTpOHHBIN yueOHUK, 60mb110M ciucok MHTepHer-pecypcoB. — URL:
http://www.rdb.or.id/(nara o6pamienus 14.05.2023).- TekcT: 3I€KTPOHHBII

Karanor ucuesaromux 1 peIkiux NepHaThIX I0r0-BOCTOYHON A3uu. M300pakeHus nTuiy

Ka)JIOTO BHJIa U KPAaTKKME CBEJICHUS O HUX: IpeAIoiaraeMasi YuCICHHOCTh U PacIpe/ie/iCHHIE
no crpanam perunona. — URL:http://www.informika.ru/text/inftech/edu/edujava/biology/(nata
obpamenus 14.05.2023).- TekcT: 3MeKTPOHHBIHI

becrnarubie oOyuatomue mporpammsl o ouonoruu. — URL: http://nrc.edu.ru/est/r4/(nata
obparmenus 14.05.2023).- TekcT: 2MeKTPOHHBIHN

Buonornveckas kaptuHa mupa. Paznen KoMrnpoTepHOro yaeOHHKa, pa3paboTaHHOTO B
Mockosckom [Nocynapcrennom OTkpeiToM yHEBepceuTere. — URL: http://nature.ok.ru/(nara
obpamenus 14.05.2023).- TekcT: 3MeKTPOHHBIHI

Jlst TeX, KTO yYUTCSI caM U yYUT JIPYTHX; OYHO M TUCTAHIIMOHHO, OMOJIOTHH, XUMHUH, TPYTUM
npeameram.-URL:ww.schoolcity.by/index.php?option=com_weblinks&catid=64&Itemid=88
(mata obpamienus 14.05.2023).- Tekct: 2MeKTPOHHBIN

buonorus B Bonpocax u orBetax. — URL: http://chashnikil.narod.ru/uchutil45.htm (nata
obparmenus 14.05.2023).- TekcT: 3MeKTPOHHBIN
Kararnor cceutok Ha oOpazoBatenbHbIe pecypebl HTepHeTa no pasneny "buonorus. — URL:
http://www.bril2002.narod.ru/biology.html (nara o6pamenus 14.05.2023).- Tekcr:
JJIEKTPOHHBIN
buonorus nns mkonsHUKOB. KpaTkasi, KOMIIakTHas, HO JOCTaTOYHO MoApoOHast HHpOpMaIus
no pazaenam: O6mas 6uonorusi, boranuka, 3oomorus, Yenosek. — URL:
http://ic.krasu.ru/pages/test/005.html(nata oopamenust 14.05.2023).- TekcT: 3MEKTPOHHBIN
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHDBI

KoHTposb 1 o1ieHKa pe3ylbTaToB OCBOSHHS 00111€00pa30BaTEIbHON AUCIUTIIHHbI
PacKpBIBAIOTCS Yepe3 TUCIUTUIMHAPHBIC Pe3Y/IbTaThl, HAIIPABJICHHbBIC Ha (POPMHUPOBAHUE OOIIUX H
npodeccuoHaNbHBIX KOMIIETEHIIUN MO pa3jiesiaM U TeMaM CoJIep KaHus yueOHOro Marepuara.

Oo0masn Pa3znea/Tema T oneHoYHBIX MEePONPUATHH
KOMIIeTeH I Usl
OK 01 Paznea 1. Knerka — KonTpoJubHnas padora “MoJieKyJIsIpHbIT
CTPYKTYPHO- YPOBEHb OPraHU3alUM KUBOT0”
(pyHKUMOHA/IbHAS eANHULIA
AKUBOI'0
OK 02 Tema Nel.1. buonorus kak Hayka| 3aroyiHEHHE TaOJIHIIBI C OTIMCAaHUEM METO/I0B
MHUKPOCKOIMPOBAHUS C UX JOCTOMHCTBAMU U
HEJ0CTaTKaMH.
3anonHeHue TabauLbl «BKi1ag ydeHbIX B
pa3BUTHE OMOJIOTUN
OK 02 Tema Nel.2. 3anoJHeHUEe CPaBHUTEIBLHOM TaOIUIIbI
OO01as xapakTepUCTUKA )KU3HU | CXOJCTBA U pa3jIMuuil )KMBOT'O U HE )KUBOT'O
OK 01 Tema Nel.3. buonorndecku OpoHTaTBHBIN OIIPOC
OK 02 Ba)KHBIE XUMHUYECKHE [ToaroToBKa YCTHBIX COOOIICHUN C
OK 04 COCTMHCHUS npe3eHTauen
Brimonnenue u 3ammra 1abopaTopHBIX padoT:
«Onpenenenue ButamMuHa C B IpOyKTax
MUTaHUS,
«'napodunbHO-THIPOGOOHBIE CBONCTBA
JUIHUI0B)»
OK 01 Tema Nel 4. OueHnBaemasi IUCKyCCHs IO BOIIpOcaM
OK 02 CTpyKTypHO-QYHKIIMOHATIbHAS | JIEKIUH
OK 04 OpraHu3anus KIeTOK Pa3paboTka MeHTaIbHOM KapThl MO
KJIaCCU(UKALUU KIJIETOK U UX CTPOEHUIO Ha
IIPO- ¥ DYKapUOTHUYECKUX U 10 IapCTBaM B
MUHU TpyIIax
Beinonnenue u 3amura 1a60paTopHbIX padoT:
«CtpoeHue KJIeTKH (pacTeHus, 5)KUBOTHBIE,
rpuObl) U KJIETOYHBIE BKIIOUEHUS (Kpaxmall,
KapOTUHOM/IbI, XJIOPOILIAaCThI,
XPOMOILIACTHI)»,
«[IponutiaeMocts MeMOpaHsbI (TIIa3MOTH3,
JIETIIa3MOJIH3)»
OK 01 Tema Nel.5. CtpykTypHO- ®ponTaneHeli onpoc Pazpabotka rioccapus
OK 02 (byHKIMOHATBHBIE (PAKTOPbI Pemenue 3ana4 Ha onpenencHue

HaCJICACTBCHHOCTHU

MOCJICI0BATCIIBHOCTU HYKJICOTU OB
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OK 01 Tema Nel.6. @poHTaANBHBIN 0IIPOC
OK 02 [Ipoueccsl MatpuuHoro cunte3a | Tect «lIporecchl MATPUYHOTO CUHTE3a»
Pewenue 3anau Ha onpenenexHue
MOCIIE0BATEILHOCTH aMHUHOKHCIIOT B
MOJIEKYyJIe Oenka
Pemenue 3aa4 Ha onpezeneHue
[I0CJIEZI0BATEIbHOCTH aMUHOKHCIIOT B
MoJIeKyJie Oenka B ciiydyae U3MEHEHUs
IIOCJIEI0BATEIbHOCTH HyKiIeoTn 108 JTHK
OK 02 Tema Nel.7. OpoHTaTBHBIN OITPOC
OK 04 Hexknerounsie popMbl KH3HU [ToaroToBka yCTHBIX COOOIICHUH C
npe3eHTaluen (BUpycHble U OaKTepuaibHbIe
3aboneBanus. OOIIME MPUHIIAITHI
MCII0JIb30BaHUs JIEKAPCTBEHHBIX BELIECTB.
Oco0eHHOCTH TPUMEHEHUsI aHTUOMOTHKOB)
OK 02 Tema Nel.8. OpoHTaIBHBIN OMPOC
OOMeH BelecTB U NMpeBpalleHue | 3arnoIHeHne CPABHUTEIbHON TaOIUIIbI
SHEPrUU B KIETKE XapaKTEPUCTHK TUIIOB 0OMEHA BEILIECTB
OK 02 Tema Nel.9. OO6cyxienue mo Bonpocam JIeKIUu
OK 04 JKW3HEHHBIN MK KIETKU. Pa3paboTka JeHTbl BpeMEHU KU3HEHHOTO
Muto3. Meiio3 AKJIa
Paznea 2. Ctpoenue u KonTposbnas padora ”Ctpoenue u
(pynxkuun opranuzma ¢pyHkuum opranuzma”
OK 02 Tema Ne2.1. Ctpoenue OnenuBaemast TUCKYCCHS
OK 04 Oopranusma Pa3paboTka MeHTaIbHON KapThl TKAHEH,
OpraHoOB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHus1, )KUBOTHBIE, UEJIOBEK) C KPaTKOM
XapakTepucTuKoi ux ¢pynkuuii [logroroska u
IPEe/CTaBICHNUE YCTHBIX COOOLIEHUH C
npe3eHTauuen (MMMYHUTET, UH(PEKITNOHHBIE
3a00JIeBaHus, SMUIEMUH, BAKIIMHAIMS)
OK 02 Tema Ne2.2. @poHTaTBHBIN OMPOC 3aMOTHEHHE TAOTUIIBI C
DopMBI pa3MHOKEHUS KpaTKOU
OpPraHU3MOB XapaKTepUCTUKON U mpuMepamu Gopm
Pa3MHOKEHUSI OPraHU3MOB
OK 02 Tema Ne2.3. Pa3pa0oTka JeHTbI BpeMEHHU C
OK 04 OHTOreHe3 )KUBOTHBIX U XapaKTEPUCTUKON ITAllOB OHTOT€HE3a
4eJIoBEKa OTJIEIIbHOM TPYMION )KUBOTHBIX U YEJIOBEKA I10!
MUKpOTpYIIaMm
Tect/ompoc
OK 02 Tema Ne2.4. OnTorenes CocraBneHue KU3HEHHBIX [IUKIJIOB PACTEHUN
OK 04 pacTeHui o oTAeNaM (MOXOBHUIHBIE, XBOIIIEBUIHbBIC,
MAaNOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
ITOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OCHOBHBIE IOHATHS T€HETUKH Tect
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OK 02
OK 04

Tema Ne2.6. 3akoOHOMEpPHOCTH
HacJIeIOBaHUs

@pOHTaIBHBIN OIIPOC

Tect no Bonpocam Jekiuu Pemenue 3aga4 Ha
onpeJieJIeHue BEPOSITHOCTH BOSHUKHOBEHHUSI
HACJICICTBEHHBIX TPU3HAKOB MPH MOHO-, JIU-,
MOJIMTUOPUIHOM U aHAJIU3UPYIOIIEM
CKpEIIMBAaHUH, COCTABJICHUE T€HOTUITUYECKUX
CXEM CKpEIIMBaHUS

OK 01
OK 02

Tema Ne2.7. Bzaumoenctaue
Ir€HOB

Tect

Pa3pabotka rioccapus

Pemienue 3aa4 Ha onpezeseHre BEPOSTHOCTH
BO3HUKHOBCHUA HACJICACTBCHHLIX ITPHU3HAKOB
IIPU PA3JIUYHBIX TUIIAX B3aUMOJIEHCTBUS
I'€HOB, COCTAaBJICHUC I'CHOTUIIMYCCKUX CXCM
CKpELBaHMs

OK 01
OK 02

Tema Ne2.8.
CuemieHHOe HaclieqOBaHue
MIPU3HAKOB

Tect

Pa3paboTtka rioccapus

Pemenue 3amau Ha onpeeneHue BEPOSITHOCTH
BO3HUKHOBEHMS HACJICJCTBEHHBIX MPU3HAKOB
MIPY CLIETUIEHHOM HAaCJIEJOBaHUH, COCTaBICHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.9. ['enernka moJia

Tect

Pa3zpaboTtka rioccapus

Pemenue 3amau Ha onpeneneHue BEPOSITHOCTH
BO3HUKHOBEHMS HACJIEJCTBEHHBIX MPU3HAKOB,
CHCIUICHHBIX C IIOJIOM, COCTaBJICHHUE
TEHOTUIIMYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.10. 'enetuxa
YeJI0BEKA

Tect

Pazpabotka rimoccapus

Perrenue 3aau Ha onpesiesicHHe BEPOSATHOCTH
BO3HUKHOBEHUS HACJICJICTBCHHBIX MPU3HAKOB,
HCIOJIB3YS METOABI TCHCTUKH YCJIOBCKaA,
COCTaBJICHUE TCHOTHUITHYECKIX CXEM
CKpCIIUBaHUA HOI[FOTOBKa YCTHBIX
COOOIIeHUH ¢ pe3eHTaIuei o
HACJICJICTBEHHBIX 3a00JICBAHUSX YEIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11. 3akoHOMEpHOCTH
W3MEHYUBOCTH

Tect

Pemenue 3agau Ha onpeneneHue Tuna
MYyTalHUH IIPHU Nepegade HaclaeACTBEHHBIX
MPU3HAKOB, COCTaBJIECHUE T€HOTUITMYECKHUX
CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema No2.12.

Cenexkuusi OpraHu3MOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpenieieHne BO3MOKHOTO
BO3HUKHOBEHMS HACJIEACTBEHHBIX IPU3HAKOB
10 CEJICKIIUH, COCTABIICHUE TeHOTUITNIECKIX
CXEM CKPEIIMBAHUS

Paznen 3. Teopusi 3Bo/1ounu

OK 02
OK 04

Tema 3.1.
Hctopust 3BOIIOLIMOHHOTO
YUEHHUS

@pOHTaIBHBIN ONPOC
Pa3pa0oTka JeHThl BpEMEHU pa3BUTHUS
JBOJIIOLIUOHHOTO yYEHUs
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OK 02

Tema 3.2. MukposBostonus

@pOHTaIBHBIN OIIPOC
Pazpabotka rioccapus TepMHUHOB

OK 02 Tema 3.3. Makpo3BoJtonus OnenuBaemast nuckyccusi Pazpaborka
rJioccapusi TEpPMUHOB
OK 02 Tema 3.4. OpoHTaTBHBIN OIIPOC
OK 04 Bo3HukHOBEHME U pa3BUTHE IToaroroBka u npeacTaBiIeHUE YCTHOIO
KU3HU Ha 3emiie COOOILIEHHS U JICHTHI BpEMEHU BO3HUKHOBEHUS
Y Pa3BUTHS )KUBOTHOTO U PACTUTEIBHOIO
Mupa
OK 02 Tema 3.5. OpoHTaTBHBIN OITPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3paboTka 1eHT BpeMEHU U MEHTAIBHBIX
AHTPOIIOTeHE3 KapT Ha BBIOOP:
“DBOIOLMST COBPEMEHHOTO YeJIOBeKa”,
“BpeMs 1 IIyTH pacCeJIeHHsI YeJI0BEKA 110
miaHeTe”, “BnusHue reorpaguyeckoit cpebl
Ha MOP(OJIOTHUIO U (UZHOJIOTHIO YeTIOBEKa ™,
“YemnoBeueckue pacel”’, 00CykIeHne
Paznea 4. Dxosorus KonTpoJsbnas padora “Teopernueckue
aCHeKThI IKOJIOTruu”
OK 01 Tema 4.1. TecT 1m0 3KOJOTHYECKUM (paKTOpaM U cpeaam
OK 07 Dkosnoruueckue GpakTopsl U ’)KU3HU OPTaHU3MOB
CpEebl KU3HU.
OK 01 Tema 4.2. CocraBieHue cxeM KpyroBopoTa BEIECTB,
OK 02 [omynsius, cooOriecTsa, HCIIOJIb3YSl MaTepUallbl JIEKLIUU
OK 07 9KOCHCTEMBI Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJJaHUi 110 epEeHOCy BEIecTBa U
HHEPrUH B 3KOCUCTEMAX C COCTABJIECHHE
TpOPUYECKUX TeNel U TUPaMUI OMOMACCHI U
SHEPruu
OK 01 Tema 4.3. OnenuBaemast nuckyccus Tect
OK 02 buocdepa - rnobanpHas Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX
OK 07 9KOJIOTMYECKas CUcCTeMa pacueTHBIX 3aJa4
[IK 2.1.
[K 2.2.
OK 01 Tema 4.4. Tect
OK 02
OK 04 BinsiHue aHTpOnoreHHsIx Pemenne mpakTHKO-OpUEHTUPOBAHHBIX
OK 07 ¢dakxTopoB Ha Ouochepy pacueTHBIX 3aJJaHUI 110 COXPAHEHUIO
IK 2.1. MPUPOJHBIX PECYPCOB CBOETO PETHOHA
[IK 2.2. IIPOKUBAHUS

26




OK 02 Tema 4.5. OnenuBaemast TucKyccus BeinonHenus
OK 04 Bnusiaue cornmannHO- MPaKTUYECKUX 3aaHuil: “OnpeneneHue
OK 07 HKOJIOTUYECKUX (PAKTOPOB HA CYTOYHOTI'O pallMOHa MUTaHus ",
3710pOBbE YEJIOBEKA “Co3anre MHAMBUAYaJIbHOU MaMSATKH 10
OpTraHM3aIH PAIMOHATBFHON (PHU3HUECKOM
AKTUBHOCTH
Bremonnenue naboparopHoii paboTel Ha
BBIOOD:
"YMcTBEeHHAs! pabOTOCTIOCOOHOCTB",
"Biustnue abnotnyeckux (akTopoB Ha
4eJl0BeKa (HU3KHUE U BBICOKHE TeMIepaTypsl)"”
*IIpo¢eccuonanbHo- 3ammTa Keiica: npeacraBjieHue
OPUEHTHPOBAHHO CO/IePKAHME | Pe3yJIbTATOB pellleHus] KeiicoB
Pa3nen S. Buosiorus B :kM3HH | (BBICTYILIEHHE C IIPe3eHTAIHel)
OK 01 Tema 5.1 buorexnonoruu B Brimonnenue keiica Ha aHaU3 HHPOPMALIUHU O
OK 02 JKH3HH KaKI0Tr'0 HAYYHBIX JOCTI)KEHUAX B 00J1aCTH
OK 04 TCHETHYCCKHUX TEXHOJOTHM, KIICTOYHOM
IIK 2.1. WH)KEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHH (110
[1K 2.2. rpynmam), IpeICTaBICHUE PE3YJIbTaTOB
pEIlIeHUs KENCOB
OK 01 BrlnonHeHne K3aMeHaIMOHHBIX 3aJaHUN
OK 02
OK 04
OK 07
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