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Pabouas mporpamma «OOJI.13 buonorus» paszpaboraHa B COOTBETCTBHH C
TpeOOBaAHUSIMH:

- QenepanbHOrO IOCYAapCTBEHHOTO 0Opa3oBaTeNBbHOIO CTaHAApTa CPEIHEro oOInero
obpasoBanus. [Ipuka3z MunucrepcTa obpazoBanus u Hayku P® ot 17 mas 2012 r. N 413 «O6
YTBEpXKAECHUH (eaepabHOr0 TIOCYAapCTBEHHOrO 00pa3oBaTelNbHOrO CTaHIapTa CpEIHEro
obmero o6pazoBaHus»;

- OCHOBHOH 00pa3oBaTenbHOM NporpaMMbl cpeaHero obmero obpa3oBaHus (Hanee —
OOIT COO0);

- (enepanbHOr0 roOCyJapCTBEHHOTO 0Opa30oBaTeNbHOIO  CTaHAapTa  CPEIHETO
npodeccuoHanbHoro o6pazosanus (nanee — ®I'OC CII0) 09.02.12 Texnuveckas KCILTyaTalds
¥ CONPOBOXKICHUE HHOOPMALTMOHHBIX CHCTEM;

- IpUMepHO# paboyeit mporpammel 061meo6pa3oBaTenbHQN AUCHHMILUTMHEI «BHOIOrHs» 1O
TEXHOJIOTHYECKOMY NTPOHITIO;

- ydebHoro mumaHa mno cnemuanbHOcTH 09.02.12 TexHuueckas OSKCIUTyaTtanus H
COIIPOBOX/IEHHE HH(POPMAITMOHHBIX CHCTEM;

- pabGoueit mnporpamMmel BocnuTaus Mo crenuanbHocTH 09.02.12 Texnuyeckas
9KCILTyaTall|usl ¥ COMPOBOXKACHHE HHPOPMAIIMOHHBIX CHCTEM.

Opranu3zanus-pa3paboTauk: KpacHOKYTCKHI 300BETEPHHApDHBIH TEXHHKYM - (umman
(benepanbHOro TrOCYJapCTBEHHOIO OIOKETHOTO 06pa30BaTEbHOIO YYPEKACHHS BBICLIEIO
obpazosanus «CapaToBCKHH TOCYJapCTBEHHBIM YHMBEPCHTET TCHETHKH, OMOTEXHOJIOTHH H
unxeHepuu umend H.U. BaBunosay.

Paspa6orunk: Bapanaesa A.H., npenojaBatens BhICIIEH KBATH(QUKAIMOHHOH KaTETOPHH.
PaccMOTpeHa Ha 3aceJaHi| IUKJIOBOM KOMUCCHHM 0011e00pa3oBaTeIbHbIX TUCLHIIINH,
npotokon Ne 7 ot «18» ¢espans 2026 rona.
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[Tpencenarens NUKIOBOH KOMHCCHH AL, té% -~ /IIIMaguenko M.A./

PekoMeHI0BaHO MeronmdeckuM CoBeToM ¢uiMana K HCIOJNB30BAaHHMIO B y4eOHOM
npouecce, potokoi Ne 4 ot «20» deppans 2026 roaa.
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PaccMOTpeHO U 0100peHO Ha 3aCe/laHiH Te1arOrM4eCcKoro CoBeTa TEXHHKYMa,
npotokon Ne 5 ot «25» despans 2026 roza.

IIpexcenarenb METOUYECKOTO COBETA /%4%% /TxaveBa I M./
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[Ipencenarers Nearoruyeckoro copeTa /M&//Txaqena M./
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBbHON JUCIUIIJIMHBI
«0O0[. 13 buoaorus»

1.1 MecTo OMCHUILVIMHBI B  CTPYKTYpe OCHOBHO#  mnpodeccMOHAJbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Oo6meoOpa3oBarenshas aucnuiuHa «OOJl. 13 buonorus» sBuseTcs o0s3aTeabHON
4acThI0 0011e00pa30BaTEIBHOTO IIUKIIa 00pa30BaTeIbHOM IporpaMMel B cooTBeTcTBUU ¢ PI'OC
CIIO mno crmnemuansHocTH 09.02.12 TexHuueckass SKCIUTyaTalds W COIPOBOXKICHHE
UH(POPMALIMOHHBIX CHCTEM.

O6meo6pazoBarenbHas aucuuiinia «OO/l. 13 buonorus» uszydaercs Ha 0a30BOM
YPOBHE.

1.2. llesu ¥ MUIAaHUPYeMBble Pe3yJbTAThl 0CBOCHHS U CIUILINHBI:

1.2.1. leab (U CUUINIHHBI

Conepxanne paboueil mporpamMmbl 00IIE00pa30BATENBbHON TUCHUILIUHBL «bHONOTHS»
HaIpaBJIEHO Ha JOCTIKEHHUE PE3yIbTaTOB €€ U3Y4YEeHHs B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c¢ yuerom npodeccronanibHo HarpaBiennoctn @I'OC CIIO.

Lens m3yuenuss yyebHoro npeamera «buosorusi» Ha 06a30BOM YpPOBHE —
OBJIaJIcHUE OOYYAIOLIUMUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHATBHOW OPraHu3alliy >KUBBIX
CHUCTEM Pa3HOr0 paHra M MPUOOpEeTEHHE YMEHUU MCIONb30BAaTh 3TU 3HAHMS AJI TPAMOTHBIX
NEHCTBUII B OTHOLIEHHMH OOBEKTOB >KMBOW MPHUPOABI W PEIICHUS Pa3INYHBIX >KU3HEHHBIX
npoOJem.

JlocTmxenue 1eim u3ydeHus ydeOHoro mpeamera «buosorusi» Ha 0a30BOM
YpOBHE 00ecneuynuBaeTCsl PEILIEHUEM CIIEAYIOLINX 3a/1a4:

o OCBOEHHE OOYYAIOIIMMHCS CUCTEMBbl 3HAHUN O OHOJNOTHYECKUX TEOPHUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpaBWIIaX, CIY)KallMX OCHOBOH Ui (hOPMHPOBAHHUS
Ipe/ICTaBICHUM 0 €CTeCTBEHHO-HAYUYHOU KapTUHE MUpa,
0 METOAax Hay4yHOTO ITO3HAHWs, CTPOCHWH, MHOTOOOPa3HMH M OCOOCHHOCTSX JXHBBIX CHUCTEM
Pa3HOTO YPOBHS OpPTraHH3AINH, BBIIAIOIMINXCS OTKPBITUSX W COBPEMCHHBIX HCCIICIOBAaHUSIX B
OMOJIOTHH;

o (dbopMupoBaHue y oOyuaromuxcs MMO3HABATEIHHBIX, WHTEJUICKTYaTbHBIX
U TBOPYECKHX CIIOCOOHOCTEH B TIpollecce aHalM3a JaHHBIX O TYTSIX  Pa3BHTHUSA
B OMOJIOTMH HAYYHBIX B3IJISJIOB, UJICH M TIOJIXOJIOB K M3YUCHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS
OpraHu3aIny;

. CTaHOBJIEHHE Yy oOydyarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TIPaMOTHOCTH,
pa3BUTHE YMCHHH OOBSCHATH W OIEHUBATH SIBIICHUS OKPYXKAIOIIETO MUpPA KHBOW MPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, TOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

o ¢dbopMupoBaHUE Y OOy4aroUMXcs yYMEHUN WUIIOCTPUPOBATH 3HAYEHHE OMOJIOTHMYECKHUX
3HAaHUW B TPAKTHYCCKOW JIEATEIHHOCTH 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

o BOCIIUTAaHHE YOCXKIEHHOCTH B BO3MOYKHOCTH TTO3HAHUS YEIIOBEKOM KHBOM

MPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEW, COOMIOEHUS ITHYECKUX HOPM IpHU
MPOBEICHUH OMOJOTHYECKUX MCCIIeIOBAHN;



o OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JJIs1 TIOBBIMICHHUS YPOBHS KOJIOTUYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

. NpPUMEHEHHE TMPHOOPETEHHBIX 3HAHMM M YMEHMHA B  TIOBCEJIHEBHOW  JKU3HU
JUISL OLEHKM TIOCTEACTBUI CBOEH JEATENbHOCTH [0 OTHOILEHHUIO K OKpYXaromie cpene,
COOCTBEHHOMY 3JI0POBBIO, 0OOCHOBAHHE U COOTIOICHUE MEp MPOPUIAKTUKH 3200 ICBaHMIA.

1.2.2. Inanupyemsble  pe3yJbTaTbl  OCBOeHHS  001Ie00pa30BaTeIbHOI
JUCcHUILIMHEBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHWe AUCUUIUIMHA HMeeT MHpU (OPMHUPOBAHMUM M PAa3BUTHU OOIIUX
xkomnerennuii: OK 01, OK 07.



Koa n
HAaUMeHOBaHHe
¢opmupyembIx
KOMITeTeHI[H I

IInanmpyemble pe3yJbTaThl OCBOCHUS M CIHIITUHBI

Oo0mme

JAucuunanHapHbie

OK 01. Bridupats
CHOCOOBI pelIeHUsI
3aga4y
npohecCHOHATBHO
U IesTeNnbHOCTU
IMPUMCHUTECIIBHO K
Pas3InYHBIM
KOHTEKCTaM

JINMYHOCTHBIE Pe3yNbTAaThl JOJDKHBI OTPAKaTh B YAaCTH: TPYIOBOTO
BOCIIMTAaHHUA:
- TOTOBHOCTb K Tpyay,
TPYIOIIO0HE;
- TOTOBHOCTh K aKTHUBHOW JEATENHHOCTH TEXHOJIOTHYECKOM
U COLMAaJbHOH HANpaBICHHOCTU, CHOCOOHOCTH WHUIIMMPOBATH,

OCO3HaHMUEC HNCHHOCTHU MACTCPCTBA,

IUTAHAPOBAaTh W CaMOCTOSITETFHO  BBINIONHATH  TaKyko
JIeSITeIbHOCTE;
- UWHTepeC K pasauuHbiM  cdepam  NpodheCcCHOHATBHOMN
JeATETLHOCTH.

MeranpeaMeTHbIE pe3yabTaThl TOJKHBI OTPAKATh:

OBrnaneHne yHUBEPCATBHBIMA YYE€OHBIMH TO3HABATEIHHBIMU
JNECUCTBUSIMHU:

a) 0a30BBIC JJIOTHYCCKUE TCHCTBHS:

- caMOCTOsITeNbHO  (popMynupoBaTh U
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECCTBECHHBIA TPU3HAK WM OCHOBAHUS JJIs
CpaBHEHHs, Ki1accu(uKanuu 1 0000IIeHuS;

- OTIPEACIIATH 1ICJIU IeATEIBHOCTH, 3aJaBaTh apaMeTPhl

U KPUTEPHH UX JTOCTHKCHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTUBOPEUHS

B PacCMaTPHUBAEMBIX SBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATh COOTBETCTBUE
pe3ynbTaToOB  IEJAM, OIICHWBAaTh  PHCKH  TIOCJIEICTBUI
JIeSITENLHOCTH;

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:

- BJIaJIETh HABBIKAMH YI€OHO-UCCIIEA0BATEIECKON

Y TIPOCKTHOM JEATEIHHOCTH, HABBIKAMH Pa3peLICHHS ITPOOIIeM;

- BBIABIIATH IPUIHMHHO-CJICICTBCHHBIC CBI3H

1 aKTyaJIM3UPOBATh 33/1a9y, BEIABHUTATH THIIOTE3Y

AKTYaJIM3UpOBATh

I[IP6 1. CdopMupoBaHHOCT, 3HAHWW O MECT€ W POJIU OWOJIOTHUH
B CHUCTEME HAay4HOTO 3HaHUS;, (YHKIHMOHAIbHONH IPaMOTHOCTH YeIOBEKa
JUTSL PELICHUS )KU3HEHHBIX MTPOOIIEM.

I[IP6 2. CdopMupoBaHHOCTE yMEHHS pPAaCKpBIBaTh  COICpKAHHE
OCHOBOIIOJIArafOMX OHOJIOTHYECKUX TEPMHUHOB M IOHITUIH: >KU3HB,
KJIETKa, TKaHb, OPTraH, OPraHu3M, B/, MIOMMYJISIH, YKOCUCTEMa, OUOIICHO3,
ounocdepa; Mmetabonmsm (OOMEH BEIIECTB

Y TIpeBpaIleHre YHEPTUHN ), TOMEOCTa3 (CaMOpeTyIIsnus), OnOCHHTE3 Oernka,
CTpYKTypHast opraHu3anys KHUBBIX CHCTEM, JTUCKPETHOCTH,
CaMOpeTyJIsLys, CaMOBOCIIPOU3BEICHHE (pempoxykuus),
HaCJIeICTBEHHOCTh, H3MEHYMBOCTb, YJHEPTrO3aBUCUMOCTb, POCT U Pa3BUTHE,
YpOBHEBas OpraHu3aLusl.

IMP6 3. CdopMHpOBaHHOCTh yMEHHsI PAaCKpBIBaTh  COJICpKaHUE
OCHOBOIIOJIArafOIMX OHOJIOTHUYECKUX TEOPHH W THUIOTE3: KIIETOYHOH,
XPOMOCOMHOH, MyTallMOHHOM, 3BOIOLMOHHON, IIPOUCXOXKACHUS KU3HU U
4eJI0BEeKa.

IIP6 4. CdhopMHpOBaHHOCTh yMEHHsI PAaCKpPBIBATh OCHOBOIOJIATAIONIUE
Ononormueckue 3akoHbI M 3akoHoMepHocTH (I'. Mennens, T. Moprana,
H.U. Basunosa, D. I'ekkens, ®. Mromnepa, K. bopa), rpanmmber ux
MPUMEHHMOCTH K KUBBIM CHCTEMaM.

I1P6 5. IIpuoOpereHne onbITa NPUMEHEHHSI OCHOBHBIX METO/I0B HAYYHOT'O
MIO3HAHUSI, UCTIOJIb3YEMBbIX B OMOJIOTHH: HAOMIOACHUS

W OIUCAHUS JKUBBIX CHUCTEM, IPOIECCOB W SIBICHUIA, OpraHU3alHd |
NpoBeleHHsT OMOJIOTHYECKOTO SKCIIEPUMEHTa, BBIABIKEHHSI THIIOTE3,
BBISIBJICHHS ~ 3aBUCHMOCTHM ~ MEXJIY  HMCCIEAyeMbIMH  BEJIUYHWHAMHU,
00BSICHEHUSI MOJTYYEeHHBIX pe3yIbTaTOB
U (GOpPMYNHPOBAaHHS BBIBOJIOB C HCIIOJIb30BAaHHEM HAYYHBIX TTOHSITHH,
TEOPHIA U 3aKOHOB.

I1P6 6. ChopMHPOBAHHOCTh YMECHHMSI BBIACIIATH CYLISCTBEHHBIC MPU3HAKU
BUPYCOB, KJETOK IPOKapuOT M  JYKAPHOT, OJHOKJIETOYHBIX M




e¢ pelICHUs, HAXOJUTh apryMEHThI IS JOKa3aTelbCTBa CBOMX
YTBEPKICHUH, 33]1aBaTh MTAPAMETPhI U KPUTCPHH PEIICHUS;

- aHANM3UPOBATh TOJNYYCHHBIE B XOJE pCEUICHUS 3aJaud
pe3yabTaThl, KPUTUYECKH OICHUBAaTh HMX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

pa3pabaTeiBaTh IUIAH pEIIeHUS HPOOIEMBI C y4YETOM aHan3a
HMMEIOLIUXCSA MAaTEPUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

-- YMCTh NICPCHOCUTL 3HAHUA B IIO3HABATCIIbHYIO

U MPAKTHYECKYIO 00JIACTH JKU3HEACATCIILHOCTH;

- yMeTh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX TMPEAMETHBIX
obuacTeii;

- BBJIBUTaTh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO0bI U
peleHus

MHOTOKJICTOYHBIX OpPraHU3MOB, BHJOB, OHOTEOLIEHO30B M 3KOCHCTEM;
OCOOCHHOCTH TIPOILIECCOB OOMEHa BEMIECTB WM TPEBPALICHHS JSHEPTUU B
KJIETKEe, (OTOCHHTE3a, INIACTUIECKOTO M DHEPreTHIECKOTo oOMeHa,
XeMOCUHTE3a, MHTO3a, MeHo3a, OIUIOJOTBOPEHMS, pPa3BUTHI H
Pa3sMHOXKEHUS, WHAMBUIYAIBHOTO pa3BUTUS OpraHu3Ma (OHTOreHe3a),
O00pp0OBI 32 CyIIEeCTBOBaHWE, €CTECTBEHHOTO OTOOpa, BHA00Opa3OBaHHUA,
MPUCTIOCOOIEHHOCTH ~ OPraHM3MOB K  cpele  OOMTaHUsl, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, AHTPOIIOTCHHBIX W3MEHEHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyTrOBOPOTA BEIIECTB U MPEeBpallieHne YHePTun B buocdepe.

ITP6 7. ChopMupoBaHHOCTH YMEHHSI IPUMEHSITH TOTYUYCHHbIC 3HAHUS JUISI
00BsICHEHHSI OMOJOTHYECKHX IIPOLECCOB W SBICHWUH, [UISI TMPHHATHS
MPaKTUYECKUX PELICHUI B IOBCEIHEBHOM XKU3HU

Cc 1enbpio obecrieueHHss OE30MACHOCTH CBOETO 3JI0POBbS U 3/I0POBbSI
OKpY’KaIOIIUX JIIOJeH, COONIOJIEHHs 370pOBOTO o0pa3a >KU3HH, HOPM
TPaMOTHOTO TIOBEJIEHUS B OKPYXKArolleld MPHUPOIHOW cpeie; MOHUMAaHHE
HEOOXOUMOCTH UCIOJIb30BAHMS JOCTHXKEHUH COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOTHH JJIsl paIlHOHATIBHOTO MTPUPOAOIONB30BaAHHS.

I1P6 8. CdhopMuUpOBaHHOCTH YMEHHUS pellaTh OHOJIOTMYECKUE 3aladu,
COCTaBIISITh TEHOTUITUIECKHE CXEMbI CKPEIINBAHUS

JUTSL pa3HBIX THUIIOB HACJIEJJOBAHHUS MPHU3HAKOB y OPTaHW3MOB, COCTaBISThH
CXEeMBI TIepeHOCa BEIIECTB W DHEPrHuH B 3KOCHUCTeMax (Ierny MUTaHHA,
MTHIIEBIC CETH).

[MP6 9. CdopMupoBaHHOCTP YMEHUH  KPUTHYECKH  OIICHHBATH
WHPOPMAITUIO OHMOJIOTHYECKOTO coJiepKaHus, BKJTFOYAIOIIYIO
TICEBIOHAYYHBIC 3HAHMS U3 Pa3JIUHBIX UCTOYHHKOB (CpEACTBAa MacCOBOM
WHPOPMaLUK, HAYYHO-TIOMYJISIPHBIE MAaTepHajbl); HWHTEPIPETHPOBATDH
3THYECKHE aCIIEKThI COBPEMEHHBIX MCCIIEZIOBAHNI B OMOJIOTHH, METUIIHE,
OMOTEXHOJIOTHH; pacCMaTpUBaTh TI00abHBIE SKOJOTHUECKHE MPOOIEMBI
COBPEMEHHOCTH, (OpPMHUpPOBATH IO OTHOLICHWIO K HHUM COOCTBEHHYIO
MTO3UIIHIO.

IMP6  10. CdopMUpOBaHHOCT, YMEHHMH CO31aBaTh COOCTBEHHBIC
NUCbMEHHBIE W YCTHBIE COOOILICHHS Ha OCHOBE OHOJOTMYECKOi
WH(POpPMAIM W3 HECKOJBKUX WCTOYHHMKOB, TPaMOTHO WCIIOJIH30BATh




MOHATHHHBIN anmapaTt OMOIOTUH

OK 07.
CopelicTBOBaThH
COXPaHEHHIO
OKpY>Karolen
Cpesl,
pecypcocoepexeH
U0, IPUMEHSTH
3HaHUA 00
W3MEHEHUHU
KJIuMarTa,
MIPUHITATIBI
OepeKIINBOTO
MIPOU3BOJICTBA,
3¢ (deKTUBHO
JEeHCTBOBATh B
YPE3BBIYANHBIX
CUTYaIUsIX

JInyHOCTHBIE  pe3ynabTaThl MOJDKHBI ~ OTpaXaTb B YacTH:
3KOJIOTMYECKOTO BOCIIUTaHUS: - c(OpMHPOBAHHOCTH
SKOJIOTMYECKOM KyNbTYpbl, MOHHMAHUE BIUSHUS COLUAIBHO-
9KOHOMUYECKHX MIPOLIECCOB HA COCTOSIHUE MIPUPOJTHOM

U COLMAJBbHON cpelpl, OCO3HAHHE TIJIOOAIBHOIO XapakTepa
9KOJIOTHYECKHUX TIPO0IIEM;

- IUTAHUPOBAaHUE M OCYLIECTBICHHUE ACHCTBUI B OKpYyXarowein
cpeie Ha OCHOBE 3HaHUA LeNed YCTOMYMBOIO pa3BUTHUS
YeJI0BeYEeCTBa;

- AKTHUBHOC HCIIPUATUC
OKpY>Karollleh cpee;

- YMCHHE INPOTHO3UPOBATH He6ﬂaI‘0HpI/I$ITHI)Ie 3KOJIOI'MYECKHUEC
IIOCJIE/ICTBUS IPEATIPUHUMAEMBIX JEHCTBUN, IPEIOTBPAILATD UX;
- pacluMpeHHe  OmbITa  JAEATEJBHOCTH  9KOJIOTHYECKON
HalpaBJICHHOCTH.

MeranpenMeTHBIE pe3yJIbTaThl JOJKHBI OTPaXKaTh:

OBnazieHne yHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JACHCTBUSAMU:
0) coBMecTHas IeITEINhHOCTb:

- IIOHHMMAThb W HCIIOJb30BATH
Y MHMBUIYJIbHOU paOOTHI;

- IPUHUMATh €I COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATE U
KOOpPAWHUPOBATH JIeCTBUSA
[0 €€ JOCTHKEHUIO: COCTAaBJIATh IUIAH JIEUCTBUI, paclpeneisTh
pOJIM C y4eTOM MHEHMH YYacTHHUKOB OOCYKAAaThb pE3yJbTaThl
COBMECTHOH pabOTHI

JIEVUCTBUNA, MOPUHOCIIIUX  Bpen

MPEMMYIIECTBA KOMaHJIHOU

I1P6 5. [IpuobpeTenne OmbITa MPUMEHEHHS OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUSI, UCTIOJIb3YEMBIX B OHOJIOTHUHN: HAOMIOACHUS

W OMHUCAHUS >KUBBIX CHUCTEM, IPOLECCOB U SBICHUI; OpraHU3alHUd |
IpOBeNEHHsT OMOJIOTHYECKOTO 3KCIIEPUMEHTAa, BBIABIDKEHHS THIIOTE3,
BBISIBJICHHS ~ 3aBUCHUMOCTHM  MEXKIY  HCCICIyeMBIMH  BEJIMYMHAMU,
00BSICHEHHSI TTOTTYYEHHBIX PE3YJIbTATOB

u (GOpMYNHPOBaHMS BBIBOJOB C HCIIOJIb30BAaHMEM HAYYHBIX ITOHITHUH,
TEOPUH U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTH YMEHHS BBIJIENISATh CYIIECTBEHHbIE TPU3HAKH
BUPYCOB, KJETOK MPOKapuOT H OYKAPHOT, OJHOKJIECTOUYHBIX |
MHOTOKJIETOYHBIX OPraHU3MOB, BHIOB, OHOT€OLIEHO30B H 3KOCHCTEM;
0CcOOCHHOCTH TpOIecCOB OOMEHa BEIIECTB M IPEBPAILCHHUS JHEPTUU B
KIIeTKe, (OTOCHHTE3a, IIACTUYECKOTO U DJHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHTO3a, MeHo03a, OIUIOZOTBOPEHHUS, Pa3BUTUS U
PasMHOXKEHUS, WHIAMBUIAYAJIBHOTO pa3sBUTHUS OpraHu3Ma (OHTOreHesa),
00pBLOBI

3a CyILIECTBOBAHUC, C€CTCCTBCHHOI'O 0T60pa, BI/IILOO6p330BaHI/I$I,
HpI/ICHOCO6J'IeHHOCTI/I OpraHu3smMoB K cpeac 06I/ITaHI/I${, BIIMAHUA
KOMIIOHCHTOB OKOCHCTEM, AHTPOIIOICHHBIX H3MEHCHHI

B 9KOCHCTEMaX CBOEM MECTHOCTH,

KpPYroBOpOTa BELIECTB U MIPEeBpalleHre 3Heprun B Ouocdepe.

ITP6 7. ChopMupOBaHHOCTH YMEHHSI IPUMEHSITH TIOTYUYCHHbIE 3HAHUS JUTSI
00BsCHEHHSI OHMOJIOTMYECKHUX IIPOLIECCOB W SIBICHWH, UISI TMPHHATHSA
MPAKTUYECKUX pemeHuit B MTOBCETHEBHOU JKU3HU
Cc 1enbio obecrieueHHs OE30MaCHOCTH CBOETO 3I0POBbS U 3I0POBBS
OKPY’KAIOIINUX JIFOJCH, COOIONEHUS 3M0pOBOTO 00pa3a JKHU3HH, HOPM
TPaMOTHOTO TIOBEJEHHUS B OKpY)Karollel MPHPOIHOW cpeje; MOHNMaHHe
HEOOXOIMMOCTH HCIOJIb30BAHMS JOCTHKEHUI COBPEMEHHON OMOJIOTHUH H
OMOTEXHOIOTUH ISl PAIlMOHAIHHOTO PUPOOIIOIBE30BAHUS




1.3. KoauyectBo 4acoB, OTBOAMMOE Ha OCBOCHHE MPOrpaMMbl y4eOHOH
JAMCHUILTHHBI

O0Bem 0Opa3oBaTenbHOM Harpy3Ku oOydaromerocs /2 daca,
B TOM YHCIIE:

y4eOHBIX 3aHATUH 72 4acoB;

[TpomesxyTounas arrecranus — qudpepeHIMPOBaHHBIN 3a4eT.



2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAHBI

2.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

Bun yyeOHoi padoThl

Oovem 6 uacax

O0bem o0pa3oBaTeIbHON MPOrpaMMBbl JMCHUATLINHBI 72
B T.4.

OcHOBHoOE coiep:KaHue 72
BT. 4..

TeopeTnieckoe o0ydeHne 48
IPaKTUYECKUE 3aHATHUSA 14
71a00PaTOPHBIC 3aHATHUSL 10

IIpodeccnoHanbHO-OPHEHTUPOBAHHOE CO/lep:KaHue (COAep:KaAHNe
NMPHUKJIATHOTO MOLYJISA)

B T. 4.:

TEeopeTHIecKoe 00ydeHue

IMPAKTHYCCKHUEC 3aHATUA

71a00PaTOPHBIC 3aHATHUSL

KouncyabTanun

IMpome:xkyTouHas aTrecTanus (1u¢depeHIMPOBaAHHBII 3a4eT - 2 ceMecTp)
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2.2. TemaTuyecKkuii NJIAH M coJiep:KaHue YUeOHOM TN CUMTIHHBI

1 dopMupyemble
HaumeHnoBaHue Coaepxanne yueO0HOro MaTepuaJia (0CHOBHOe U NpodeccHOHATHHO OPHEHTHPOBAHHOE)", O0bem KOMIICTCH M
pa3ienoB U TeM JadopaTopHble M MPAKTHYECKUE 3aHATHS, MPUKJIATHOI MOAYJIb (IPH HAJTHMYUM) 4acoB
1 2 3 4
OcHOBHOe coiepKaHue
Pasnes 1. buoJsiorust kak Hayka. JKuBble cHCTeMbI H MX OPraHM3aIUsl 2
Tema 1.1. Coneprkanue yu4eOHOTO MaTepuaia 2
buonorus Buonoruss — nHayka o xuBoil mpupoje. Csi3u OMOJOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU H

B cucTeMe HayK. OOmas | IpyruMu €CTECTBEHHBIMH HaykKamu, Guiocobueli, peiurueii, STUKOH, ICTETUKONW W mpaBoM. Poib
XapaKTePUCTUKA XU3HU | OMONOTHH B (POPMUPOBAHUH COBPEMEHHON HayYHOW KapTHHBI Mupa. CrcTeMa OHOJIOTHYECKUX HAYK.
Metoapl TO3HaHHS JKUBOM NpUPOAbl (HAOMIOAEHHE, OKCIEPUMEHT, OMNHCaHhe, H3MEpeHHe, OK-07
KJIacCU(HUKAIH, MOICIHPOBAHNE, CTATUCTHYECKAss 00padoTKa JaHHBIX).

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAaMeT m3ydeHwsi Owmonoruu. OTIUYre >KUBBIX CHCTEM OT
HeopraHudeckoi nmpuposl. CBoiicTBa OMOCHCTEM U HX Pa3HOOOpasue.

YpoBHM oOpraHU3any OMOCUCTEM: MOJEKYJISIPHO-TEHETHYECKUH, KIETOYHBIN, OpTaHM3MEHHBIH,
MOMYJISIIIAOHHO-BUIOBOM, IKOCHCTEMHBIN (O0HMO-T€OIIeHOTHIECKHIA), OnochepHbIH.

Pasnes 2 XuMHYecKHIi COCTAB M CTPOEHME KIETKH 10
Tema 2.1. Conepikanue y4eOHOTO MaTepuaia 2
XHUMHYECKHH COCTaB XVUMHUYECKUH COCTaB KIETKH. XMMHUYECKHE JIEMEHTBI: MaKpOAJIEMEHTHI, MUKPO3JIEMEHTH. Boga n
KJIeTKu. Bona MUHEpanbHble BenlecTBa. OyHKIMM BOJABI M MHHEpPAIbHBIX BEIIECTB B KieTke. [lomnepxanue
1 MUHEPAJIbHBIC OCMOTHYECKOTO OanaHca
petectsa [paKTUYECKOE 3aHATHE? 2

Ne 1 «YerpoiicTBO MUKPOCKOIIA M ITPaBUIIa paOOTHI ¢ HUM
Ne 2 «buonoruueckas poJib MHHEPAJbHBIX BELIECTB B OO0ECIEUYEHHH HKU3HEACATEIBHOCTH
OpPTaHU3MOB, MPOSIBJICHUS TUcOaIaHCca MUHEPATIHbHBIX 3JIEMEHTOB)

Tema 2.2. Conepsxkanue yaeOHOTO MaTepuana 4
bronornuecku Baxuble | benku. CocrtaB u cTpoeHHMe OCIKOB. AMHHOKHCIOTBI — MOHOMEpHl OenkoB. Heszamenumbie u
XUMHYECKUE 3aMEHUMBbIC AMUHOKHUCIIOTEI. AMHHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYPBI OCIKOBOW MOJIEKYJIBI
COEIMHEHN (mepBuYHAs, BTOpUYHAS, TPETUYHASI M UYETBEPTUUHAA CTPYKTypa). XMMHUYECKHE CBOWCTBA OEIKOB.
Buonornueckue ¢ynkuun OenkoB. dDepMeHTHI — Owosorudeckue Kartanuzatopbl. CrpoeHue

(depMeHTa: aKTUBHBIA IIEHTp, cyOcTpatHas crneuupuaHoctb. Kodepmentsl. Buramunsl. Otnuuus
(EepMEHTOB OT HEOPraHMUYECKUX KaTaau3aTOPOB.
YTreBoJil: MOHOCAaXapu bl (TITI0K03a, prd03a U Je30KCHpr003a), mucaxapuisl (caxaposa, JaKTo3a) U OK-01

1 O6pa30BaTCJ’IbHa${ opranusanus BIIpaB€ CaMOCTOATCIIbHO OMPEACIIATh MOCICA0BATCIIBHOCTD U3YUCHHUA pa3AC/ioB U TCM, BXOAAIIUX B HUX, a4 TAKXKC NCPCPACIPCACIIATL KOJINICCTBO
qacoB Jis1 OCBOCHUA 06y‘Ia}OIIII/IMI/IC$I y‘l€6HOFO Matepuajia, € Y4Y€TOM JIOTMKH (bOpMI/IpOBaHI/IH MNpEeAMCTHBIX PE3YyJIbTAaTOB, 06IIII/IX u HpO(l)CCCI/IOHaJ'H)HBIX KOMHCTCHHHﬁ,
MEKIPEAMETHBIX CBs3CH C ApYTruMHr JuCHUIIMHAMU O6HICO6pa3OBaTe.HLHOI‘O u O6III€HpO(1)eCCI/IOHaHLHOFO IUKJIOB y‘l€6HOF0 mrana OIl.

2 Yacel J'Ia60paTOpHI)IX pa60T 1 MMPAKTUICCKUX 3aHITUH YUYTCHBI B COACPIKAaHUU y‘{€6HOFO Marepuaia U BXOIAT B O6HIC€ KOJIMYCCTBO 4YaCOB 110 TEMC.

11



nojcaxapuasl (Kpaxmal, TIHKOTeH, Leiuoo3a). buonorunueckue GyHKUUM yrieBoaoB. JIMOHIbL:
TpUTIIALIEPUABI, GOCHOTUTHIABI, cTepouabl. I mapodruasHO-THAPOPOOHEIE CBOMCTBA. bromormaeckme
¢byakmun  aummaoB. CpaBHEHHWE YIIIEBOJOB, OENKOB W JIMIAAOB KAaK WMCTOYHUKOB OJHEPTHUU.
Hyxnennossie kucnote: JIHK u PHK. HykneoTunsl — MoHOMEpBI HyKJIEHHOBBIX KHCIOT. CTpoeHue U
¢yaxmm [IHK. Ctpoerne u pynkunn PHK. AT®: ctpoenne u QyHkunm

JlabopatopHsbie 3aHATHS 6
Neo 1 «Ompenenenne Butamuaa C B TPOAYKTAX MTUTAHUS
Ne 2 «Ompenienenne HaIU4MsI Kpaxmaia B IPOTyKTaX MUTaHU»
Ne 3 «/3y4yeHune KaTaluTHUIECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe aMUIIa3bl WIIN KaTajas3bl)»
Tema 2.3. Conepikanue y4eOHOTO MaTepuaia 4
CtpyKTypHO- Hurtonorust — Hayka o kierke. KiertouHas Teopus — mpuMep B3auMOJICHCTBUS Hued U (akToB B
(hyHKIIOHATBHAS HayYHOM TMTO3HAaHWH. MeTO/bI H3yYeHHS KIIETKU.
opranusanus Knetok | Kierka kak 1eiocTHas xuBas cuctema. OOIIe MPU3HAKK KIETOK: 3aMKHYTasi HapyKHasi MeMOpaHa,
moutekyibl JJHK kak renernueckuii anmapar, cucreMa CHHTE3a Oelika.
Tuns! KIeToK: dyKapuoTHdecKas u mpokapruoTuieckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHYECKON
knetku. Kietounast creHka Oaktepuil. CTpoeHHE 3yKapHOTHUECKOW KIETKH. OCHOBHBIC OTIHYHS
pacTUTENBHOM, JKUBOTHOW W TpUOHOW KieTKH. [lOBEpXHOCTHBIE CTPYKTYpPBI KJIETOK— KIIETOYHAS
CTEeHKa, TNIMKOKAIHKC, UX QyHKiuu. [Ina3maTiaeckas memOpaHa, ee CBOHCTBA U (DyHKITHH.
Hurorna3sma u ee opranougsl. OmHomeMmOpaHHbie opraHowsl kietku: JIIC, ammapar I'ombmkw,
nu30coMbl. IlomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHUTOXOHIpHH, TIacTuiael. IIpoucxoxnenue
MUTOXOHJIpUH W TulacTHi. Buabl mnactua. HememOpaHHBIE OpraHOWABI KIIETKHA: PHOOCOMBEL,
KJIETOYHBIA HEHTP, UEHTPUOIN, PECHUUKH, )KTYTUKU. DYHKIIMU OPTraHOUJOB KJIETKU. BKitoueHusl.
SAnpo — perynsTopHbIi eHTp KieTku. CTpoeHue sipa: sijepHast 000JI0uKa, Kapuoruia3Ma, XpOMaTHH,
SIAPBIIKO. XpOMOCOMBIL. TpaHCIOPT BELIECTB B KJIETKE
JlaboparopHsie 3aHATHS (Ha BEIOOp NPEIo1aBaTels) 4
No 4 «M3ydyeHne cTpoeHUs KIETOK PaCTeHHA, )KUBOTHBIX U OaKTEpUH 11O/ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenapaTax ¥ X OIMHUCAHHE»
No 5 «IIpuroroBieHrue 1 ONUCAHUE MUKPOIIPENAPATOB KJIETOK PACTEHUIN»
Paspes 3. /KusHenesiTeIbHOCTD KICTKH 6
Tema 3.1. Conepxanue yueOHOTO MaTepraa 2

OOMeH BeIIECTB
Y TIpeBpalleHue
SHEPTUH
B KJIETKE

OOmMeH BemecTB, WIW MeTa0oIM3M. ACCUMWIINHS (TUTACTUYECKUNA OOMEH) W JUCCUMUIISITHS
(oHepreTuvecknii 0OMEH) — JBE CTOPOHBI EJMHOTO TIpolecca Merabosmama. Ponb 3akoHOB
COXpaHCHHS BEIIECTBA W OHEPrMM B TIOHMMaHWM Merabonm3Ma. Tumbl OOMEHa BEIICCTB:
aBTOTPOdHEIH U reTepoTpodHbIii. Ponb hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAICHUH SHEPTUU B
kietke. @Dorocuure3. CBeroBas W TeMmHOBas (a3el  (porocuHTe3a. Peakiuu ¢oTocuHTE3A.
D dextuBHOCTE (PoTOCHHTE3a. 3HaueHHe (HOTOCHHTE3a JJIS JKM3HU Ha 3emiie. BiusHue ycrmoBuit
cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIICHUS €0 MPOMYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.
XemocuHTe3. XeMOCHHTE3UpYyIolye OakTepruu. 3HaYeHHe XeMOCHHTE3a ISl )KU3HU Ha 3emiie.

OK-01, OK-07
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OHepreTudeckuii 0OMEH B KIleTKe. PacieruieHre BeecTs, BhIICICHHE U aKKYMYJIUPOBaHUE SHEPTUN
B KJIETKE. OJTallbl dHEpreTHdeckoro oomeHa. [nmmkonus. bpokeHme m ero Bumsl. KucmopomHoe
OKHCJICHHE, WU KiIeTouHoe neixanue. OxuciautenbHoe dochopunupoBanne. DPPEKTHBHOCT
SHEPTeTHYECKOr0 OOMeHa

Tema 3.2.
Buocunres Genka

Cojaeprkanue yueOHOTO Marepuasa

Peakmun MatpuunHoro cuHTe3a. [enermdeckas wmHpopmarmsa u JIHK. Peammzanms renermdeckoit
nHpOpMaIuu B KiIeTKe. | eHeTHUeCKHid KOJ W €ro CBOMCTBA. TPaHCKPHIIMS — MATPUYHBIA CHHTE3
PHK. Tpancnsmus — OuocuHTe3 Oenka. Dtambl TpaHchsiuu. KomupoBaHue aMuHOKHCIOT. Poib
prubocoM B OmocuHTE3e OeKa

IIpakTHyeckoe 3aHsATHE

No 3 «Pemenue 3aa4 Ha oOpeIeleHUE MOCIEI0BATEIbHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycsl

Cojeprkanue yueOHOTo MaTrepuasa

Hexnerounsle ¢opmbl xu3Hu — BHpychl. Mctopusi otkpeitusi BupycoB (/. WM. MBaHOBCKHIA).
OcoOeHHOCTH CTPOCHWS W JKU3HEHHOTO ITMKJIAa BHPYCOB. bakrepumodaru. bomesnm pacteHui,
JKUBOTHBIX W YEJOBEKa, BBbI3bIBaEMbIe BUpycamH. Bupyc mmmyHomedummrta yemoBeka (BUY) —
Bo30yautens CITM da. IlpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JeBaHUI

Pa3nen 4. PazmHo:xxeHue

U MTHAUBUAYAJBHOEC PA3BUTHE OPIraHU3MOB

Tema 4.1.
JKU3HEHHBIN TUKIT
KJIETKHA

Cojeprkanue yueOHOrO MaTrepuasa

Knerounslil 1uKIi1, WM )KU3HEHHBIN UK KiIeTkd. MaTepdasa u mutos. IIpouecchl, nporekaromue B
uHtepdasze. Permmkammss — peakumst MmartpuuHoro cuHresa JIHK. Crpoenme xpomocom.
XpOMOCOMHBIH HabOp — KapuOTUN. JMNJIOWAHBIA M TalJIOWTHBIA XPOMOCOMHBIE HaOOpHI.
XpoMatuasl. L{uTonorndeckne OCHOBBI Pa3MHOXKEHUS M WHAMBHIyAJIbHOTO PAa3BUTHS OPTaHH3MOB.
Henenne kietkn — muto3. Ctaguu murosa. [Iponeccsl, NpoucxoAsaine Ha pa3HbIX CTaIusAX MUTO3A.
Buonornueckuii cmpics mutosa. [IporpaMmupyemas riOenb KIETKH - allonTo3

Tema 4.2.
DOopMBI pa3MHOKEHHUS
OpPraHu3MOB

Conepsxanue yaeOHOTO MaTepuana

@DopMbl pa3MHOKEHHUSI OPraHU3MOB: OECIIoNIoe U 1MoJIoBoe. Buibl 6ecrionoro pa3MHOXEHUS: JeJICHUE
Ha/IBOE M MOYKOBaHHE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETE€TATUBHOE PAa3MHOXKEHUE.
HckyccTBeHHOE KJIOHMPOBAHUE OPIaHU3MOB, €0 3HAYEHHUE ISl CEJIEKIUH.

[MonoBoe pa3mHOXKEHHE, ero OoTiMuus OoT Oecronoro. Meiio3. Craaum wMebo3a. [Iporecchr,
MpoUCXOAAIME Ha cTagusx Meio3a. IloBemenme xpomocom B Meiosde. Kpoccunrosep.
Buonornueckuil cMbica 1 3HadeHue Meiosa. ['ameroreHes — mpoiecc 00pa3oBaHUs I10JIOBBIX KJIETOK
Y )XHUBOTHBIX. TTostoBEIE JK€Ne3bl: CEMEHHUKN U SUIHUKH. O6pa3OBaHI/Ie 1 PA3BUTHUC IOJIOBBIX KJIETOK
— ramer (cmepMmaro3oui, SHIEKIeTKa) — crepMaToreHe3 M ooreHe3. OcoOEHHOCTH CTpPOEHHS
SIMIIEKJIETOK U cnepMaTo3onaoB. Omtonorsopenue. IlapreHorenes

Tema 4.3.
NuauBuayansHoe
pa3BUTHE OPTraHU3MOB

Coneprxanne yaeOHOTO MaTepraa

WnauBunyansHoe pa3BuTHe (OHTOTeHe3). OMOpHOHAIbHOE pa3BuUTHE (dMOpHOreHe3). JTambl
SMOPHOHATILHOTO pa3BUTHS y TMO3BOHOYHBIX JKMBOTHBIX: JAPOOJICHHE, TacTPYJIALMS, OpraHOTeHEs.
[MoctamOproHanbHOE pa3BUTHE. THOBI TOCTIMOPHOHAIBHOTO PAa3BUTHS: MPsMOE, HENpPsSMOe
(mumHOYHOE). BimsiHMe cpeapl Ha pa3sBHTHE OPraHM3MOB; (AKTOPBI, CHOCOOHBIC BBI3BIBATH

OK-01, OK-07
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BPOXICHHBIC YpPOACTBA. Poct u Pa3sBUTUC paCTeHHﬁ. OnTOoreHe3 IBETKOBOTO pacTCHUA: ,I[BOfIHOG
OIINIOJOTBOPEHUEC, CTPOCHUEC CEMEHU, CTa I PA3BUTUA

IIpakTrueckue 3aHATUS

Ne 4« exmmonHbIe 3a00JICBaHMS M SITHACMUN B UICTOPUH YCTIOBEICCTBAY.
Ne 5 «BakmuHarms Kak npoduaakTka HHPEKITHOHHBIX 3a00JIeBaHUIDY

Paszpnen 5. HacyieicCTBEHHOCTh M M3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCIIeIOBaHHUS

Cojeprkanue yueOHOTO MaTepualia

[Ipeamer u 3amaum reHeTHKU. Posib WUTOJOTMM M SMOPHOJIOTHY B CTAHOBICHHU TeHETUKW. Bkman
POCCHICKHX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE I'€HETUKHU. MeTobl TeHETUKH (TMOPUI0I0rn4ecKuii,
UUTOTCHETUYECKUH,  MOJEKYyJspHO-TeHeThdeckuid).  OCHOBHBIE ~ TCHETHUECKHE  ITOHATHSL.
I'enernueckas CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerﬂlPIBaHI/Iﬁ.

3aKOHOMEPHOCTH HAacleIOBaHUs MPHU3HAKOB, YycTaHoBleHHble [. Menmenem. MororuOpuIHOE
CKpelIMBaHUe. 3aKOH eAMHOOoOpasus THOpPHIOB IEpBOro mMokosieHUs. [IpaBuiao JOMUHHMPOBAHMUSL
3aKkoH pacienjiCHusA MPU3HaKoOB. I'unoTe3a ynucToThl TaMeT. IlolHOE M HEmoJIHOE JOMUHUPOBAHUC.
JurnOpugHoe cKpeluBaHue. 3aKOH HE3aBHCHMOIO HacjelOBaHUs NMPHU3HAKOB. LluToreneruueckue
OCHOBBI ~ JUTMOPUAHOrO  CKpeLIMBaHUSA. AHamu3upymoomee ckpemuBanue. cnons3oBanue
aHAJIM3UPYIOLIEr0 CKPELMBaHUs Ul OIIpeeNICHUs T€HOTUIAa 0co0u

HpaKTI/I‘-IeCKOC 3aHATHUC

No 6 Pemienue 3aay Ha onpeesieHue BEPOSITHOCTH BOZHUKHOBEHHMSI HACIEACTBEHHBIX IPU3HAKOB MIPU
MOHO-, JTH-, TIOJIMTHOPUITHOM U aHAIM3UPYIOMIEM CKPEITUBAHIH, COCTABIIEHNE TEHOTUITHIECKUX CXEeM
CKpeIlIUBaHUA

Tema 5.2.
CuenneHHoe
HacjeI0BaHue
MIPU3HAKOB

Conepxanue yaeOHOTO MaTepuana

CuennieHHOe HaclieoBaHue npu3HakoB. Paborta T. Moprana no cuenjieHHOMY HacjeI0OBaHUIO T€HOB.
Hapymenue cuerieHuss TeHOB B pe3yibTaTe KPOCCHHIOBEpa. XpOMOCOMHAs — TEOpHUs
HaCJIeJICTBEHHOCTH. | eHeTHUecKre KapThl.

I'enetuxka mnosa. XpOMOCOMHOE OIpefeleHue Ioka. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omoraMeTHble U reTeporaMeTHble opranu3mMbl. HaciiegoBanue Npu3HaKoB, CUEIUICHHBIX C IOJIOM

HpaKTI/I‘leCKOC 3aHATHUC

No 7 Pellienue 3aj1a4 Ha ONpeIeSICHHE BEPOSITHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX PU3HAKOB MpU
CIIETJICHHOM HACJIEIOBAHHUN, COCTABIICHHE TEHOTUITHIECKUX CXEM CKPEITUBAHHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

Conepkanue ya4eOHOTO MaTepuana

W3menunBoCcTh. Buasl M3MEHUMBOCTU: HEHACIEACTBEHHAs M HacleACTBeHHas. Poib cpenbl B
HEHACJICICTBEHHOW  W3MEHYMBOCTH.  XapaKTePHCTHKA  MOJU(MUKAIMOHHOW  W3MEHYUBOCTH.
Bapuanuonnsiii psg u BapuanuonHas kpubas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKK U UX HOpMA peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON N3MEHUYUBOCTH.

Hacnencreennas, wiand reHOTHIIMYECKass M3MEHUYMBOCTE. KOMOMHATHBHAsT M3MEHYMBOCTH. MeHo3 u
MIOJIOBOM TIpOIleCC — OCHOBA KOMOWHATHBHONH W3MEHUMBOCTH. MyTalMOHHAs W3MEHYHBOCTD.
Knaccudukanus myTanmii: TeHHBIE, XpPOMOCOMHEIC, T€HOMHbIe. YacToTa W NPUYHMHBI MYyTallWH.

OK-01
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Myrtarennple  (akTOpbl. 3aKOH TOMOJIOTUYECKHX pPSAJIOB B HACJICICTBEHHOW WM3MEHUYMBOCTHU
H. . BaBunoBa

IIpakTHyeckoe 3aHsATHE

Ne 8 Pemienue 3aa4 Ha ONPCACIICHUC BEPOATHOCTU BOSHUKHOBCHHA HACIICACTBCHHBIX IPHU3HAKOB ITIPpU
PAa3JIMYHBIX THIIAX B3aHMMOACHCTBHUSI I'CHOB, COCTABJICHUEC I'CHOTUITNYCCKUX CXEM CKPCHIMBAaHUSA

Tema 5.4.
I'eneTnka uenoBeka

Copeprkanre yueOHOTO MaTepuaia

l'enernka uwemoBeka. Kapmotun wemoBeka. OCHOBHBIE METOABI TEHETHKH  YellOBEKa:
TCHEAJIOTUYCCKHUY,  ONM3HCIOBBIA,  IIUTOTCHETHYCCKUN,  OWOXUMHYCCKUN,  MOJICKYJISPHO-
reHetudeckuii. COBpEMEHHOE OIpeeNiecHHEe TEeHOTHUIA: TOJHOTEHOMHOE CEKBECHUPOBAHMUE,
TCHOTHITMPOBaHHWE, B TOM umucie ¢ momompio III[P-amamm3a. HaciemcrBennple 3a0oJieBaHUS
YelloBeKa: TeHHbIe OOlle3HH, OOJIE3HH C HACIEICTBEHHOH MPeapacIooKEeHHOCTHIO, XPOMOCOMHBIC
Oone3nn. Comarudeckue W TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIETKH. [IpHHIMIBI 3T0POBOTO
o0Opa3a >KHM3HH, IUATHOCTUKH, MPO(HUIAKTHKKA W JIEYEHHUS TEHEeTHYECKHX Oone3nei. Mennuko-
TeHeTHYEeCKOe KOHCYIhTHPOBaHNE. 3HAUCHNE METUIIMHCKOW TeHETUKH B MIPEIOTBPAIICHNH U JICYCHUN
TCHETHUYECKHX 3a00JIeBaHUH YeIOBEKa

HpaKTI/I‘-IeCKOC 3aHATHUC

Ne 9 «CocTraBneHue U aHAJIU3 POJOCIOBHBIX YETOBEKAY

Pa3nen 6. Opo1omuoHHass 6HMOJIOTHUSA

Tema 6.1.
DBOJIOIMOHHAS TEOPHUS
U €€ MECTO
B OHosIOrHu

Conepxanue yaeOHOTO MaTepuana

[TpennochUIKM BO3HMKHOBEHHS 3BOJIOIMOHHON TEOpHH. DBOJIOIMOHHAS TeopHs M €€ MecTo B
Ouosnoruu. BiusHue SBOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH M IPYrux HayK. CBUAETEIhCTBA
sBomond. [laneoHToIOrnYecKue: mocaeJ0BaTeNbHOCTD MOSIBJICHUS. BUIOB B MAJICOHTOJIOIMYECKON
JeTONHCH, TepexoaHble ¢opmbl. buoreorpaduueckue: cxoactBo W pasznuune ¢ayn u  Quop
MaTEepUKOB MU OCTPOBOB. IMOPHOJOrMYECKHE: CXOJCTBA M pa3nuusi SMOPUOHOB Pa3HBIX BHIOB
MO3BOHOYHBIX. CpaBHHUTENHHO-aHATOMHYECKHE: TOMOJIOTMYHBIC, AHAIOTHYHBIC, PYIUMEHTApHBIC
Opranbl, aTaBU3MBbI. MOHeKyHHpHO'6I/IOXI/IMI/I‘-IGCKI/IG: CXOACTBO MEXAaHMU3MOB HACJIICACTBECHHOCTH U
OCHOBHBIX MeTa6OHI/I‘IeCKI/IX HyTeﬁ Y BCEX KUBBIX OPraHMU3MOB.

OposrounonHas teopust Y. Jlapsuna. [Ipeanocsuikn BOSHUKHOBEHHS JapBHHU3MA. [IBIKYIINE CHIIBI
IBONIIOUMK BUIOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHHE NpPU OTPAHUYCHHOCTH PECYpCOB,
HeonpenenEHHas N3MEHIYHBOCTh, 00ph0a 3a CyIecTBOBAHNE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBosronus

Conepxanne yaeOHOTO MaTeprana

Cunretnueckass teopus odBomtoruu (CTD) m e€ OCHOBHBIE TOJIOXKEHUS. MUMKPOIBOIIONHS.
[Tonynsauus kak equHULA BUAA U SBOIIOLUU.

HBwkymme cuibl  (QakTOPBI)IBOIIONUM BHAOB B Tpupoje. MyTanmoHHBIN TIpoliecc U
KOMOWHATHBHAs M3MEHYMBOCTh. [lomynsimonHble BONHBI H Apel¢ reHoB. M3omsiius U Murpanus.
EcrectBennnii oTOOp — HampaBnstomui (akrop sBomonuu. DopMmBl ecTeCTBEHHOro O0TOOpa.
[Iprcroco0IeHHOCTh OPTaHW3MOB KaK pe3yibTaT »dBONIONMUH. [IpuMepbl MpUCTIOCOONICHHA Yy
opranu3mMoB. ApoMopdho3bl 1 uanoananrtanyu. Bux u Bumoodpasosanue. Kpurepuu Buga. OCHOBHBIE

OK-01, OK-07
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(hopMbI BHI000pa30BaHMs: TeorpaUIECcKoe, IKOJIOTHIECKOE

Tema 6.3. Conepkanue yu4eOHOTO MaTepuaa 1
MaxpoaBoitonus MakposBomoniusi.  Dopmbl  3BomouMu:  QuUIETHYECKas, AMBEPreHTHAs,  KOHBEPIeHTHAsd,
napamiensHas. HeoOpatumocTs 3BoIOIMH.
«CpaBHeHHUE BHIOB IO MOP(OIOTHIECKOMY KPUTEPUIO»
i «Onrcanue NpUucnoco0IIEHHOCTH OPraHU3Ma U €€ OTHOCHTENBHOIO XapaKTepay
Pasnes 7. Bo3HuKkHOBeHNe M pa3BUTHE JKM3HM Ha 3emJie 6
Tema 7.1. Copeprkanre yueOHOTO MaTepuaia 2
3apoxneHue JloHay4HBIEe MIPEICTABICHUS O 3apOXKACHUM Ku3HU. HayuyHble runore3s! BOZHUKHOBEHHS JKU3HU Ha
U pa3BUTHE )XKU3HU 3emie: abuoreHe3 M MaHCEpMUs. XHMHYECKas DBOJIOLUS. AOHOTEHHBI CHHTE3 OpraHUYeCcKhX
BEUIECTB W3 HEOPraHWYECKHX. OKCHEpPUMEHTAIBbHOE TOATBEPKACHUE XUMHUYECKOH 3SBOIIOIMH.
Havansasie staner Onomoruveckoit sBomonuu. ['umoresa PHK- mupa. @opmupoanne MmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MpoTokJIeTKd. [lepBele kneTku M ux sBodronus. DopmupoBaHue
OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.
PasButue xu3Hu Ha 3emiie mo 3pam u nepuonam. Karapxeil. Apxeiickas W mpoTepO30KCKasi 3phl.
[laneozoiickass spa u e€ mepHombl: KeMOPHICKHA, OPIOBUKCKUAN, CHUIYPUUCKHN, EBOHCKHIA,
KaMEHHOYTOJIbHBIM, IepMCKuil. Me3030McKast 3pa U €€ NepuoJbl: TPUACOBBIM, IOPCKHUM, MEJIOBOM.
KaitHo3olickas 3pa u e€ nepuoabl: NajaeoreHOBbIA, HEOT€HOBBIM, AaHTPOIIOT€HOBBII.
Tema 7.2. ConepxaHue yueOHOTo MaTepuaa 1
Cucrema CucrteMa OpraHMYECKOI0 MHUpa KakK OTPaXEHHE 3BOMOLUH. OCHOBHBIE CHCTEMATHYECKUE TPYIIIBI
OPraHMYECKOro MUpPa. | OpraHU3MOB. XapaKTepUCTHKa KIMMaTa M T€0JIOTHYECKUX IpoiieccoB. OCHOBHbIE 3TaIlbl 3BOJIIOLHUU
IIpouncxoxnenue PacTUTENBHOTO U KUBOTHOTO Mupa. ApoMop(o3sl y pacTeHHid U *XUBOTHBIX. [losiBieHue, pacuBer u OK-07
YeJI0BeKa — BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.
aHTPOIIOreHE3 OBomonys 4enoBeKa. AHTPOIOJOTHS Kak Hayka. Pa3BUTHE NpeacTaBleHUl O MPOUCXOXKIACHUU
yenoBeka. MeToabl M3ydeHHUs aHTpornoreHe3a. CXoOJICTBA W PA3IWYMs YEIOBEKa M JKUBOTHBIX.
CucrtemaTnyeckoe TOJOXKEHHE uesoBeka. JIBwkymme cuwibl  ((akTopsl) aHTPOIOIeHe3a.
HacnenctBenHass W3MEHYMBOCTH W €CTECTBEHHBIN 0TOOp. OOmecTBeHHBIH 00pa3 JKH3HH,
M3TOTOBJICHHE OPYIUil TpYyJa, MBIIIUICHHE, PEYb
Tema 7.3. Conepxanue yueOHOTo MaTepraa 1

OCHOBHBIE CTaJIUU
DBOJIFOIMH YEJIOBEKA

OCHOBHBIE CTaJuM M BETBH 3BOJIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek ymensid, Yemosek
npsaMoxoisamuii, YemoBek HeaHaepTalbCcKui, YenoBeK pa3yMHBI COBpeMEHHOro tura. Haxonku
HCKOIIaeMbIX OCTaHKOB, BpEMsI CyLIECTBOBAaHMUS, 00JIaCTh PacIpOCTPaHEHUs, 00BEM IOJIOBHOIO MO3Ia,
00pa3 )KU3HHU, OpyIHsL.

YenoBeueckue pacel. OcCHOBHBIE OonblIMEe pachl: eBporeouaHas (eBpaswiickas), Herpo-
aBCTpaJonHas (axBaTOpHANBHA), MOHTI'OJIOHTHAs (a3maTcko-amMepuKaHCKas). YepThl
MPUCIIOCOOJIEHHOCTH TPEACTABUTENCH UYEeOBEYECKHX pac K YCIOBHSAM CYIIeCTBOBaHMs. EAMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

«BpeMsi ¥ yTH paccesieHus] YeJI0BEKa 10 TUIAHETE
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nn «IIpucnocoOieHHOCTh YesioBeKa K pa3HbIM YCIIOBUSAM cpelbl. BriusHue reorpaduueckoil cpeast
Ha MOP(OJIOTHIO M (PU3HOJIOTHIO YEIOBEKA»

Paznen 8. Opranusmbl U OKpyzKaoias cpeaa 4
Tema 8.1. Conepikanue y4eOHOTO MaTepuaia 1
Okonorus OKkoyorusi Kak Hayka. 3aJayd W pasfelibl dKOJOTMH. MeTOOpl SKOJOTHMYECKHX HCCIIEeOBaHHM.

Kak Hayka. Cpessl DKOJIOTHIECKOE MHPOBO33PCHHE COBPEMEHHOTO delioBeka. Cpeasl OOMTaHHMS OPraHW3MOB: BOIHAS,
KU3HU. Ha3eMHO-BO3/yIITHAS, MOYBEHHAS, BHYTPHOPTaHU3MEHHASI. DKOJIOTHYECKHe (hakTopHI.
DKONOru4ecKue Knaccudpukanus skomoruyeckux (GakTopoB: aOHMOTHUYECKHE, OMOTHYECKHE U aHTpPOIOTEHHEIE.
(hakTopsI JeiicTBrE 5KOIOTHYECKHX (PAKTOPOB HA OpraHM3MBL.AOHOTHYECKHE (aKTOpPHL: CBET, TEMIEpaTypa,
BIaXXHOCTh. PoTonepuoamsm. [Ipucmocobnenns opranu3MoB K JeHCTBHIO aOMOTHIECKHX (PaKTOPOB.
Buonornueckue putmbl.  buornueckue ¢aktopel. Buasl OMOTHYECKHMX — B3aWMOJICHCTBHIA: OK-01
KOHKYPCHLIUS, XHUINHUYECTBO. [lapa3WTusMm, MyTyaln3M, KOMMEHCAU3M (KBapTHPaHCTBO,
HaxJICOHMYECTBO), aMEHCAlIU3M, HEWTpaiu3M. 3HAaYeHHe OWOTHYECKHX B3aMMOJCHCTBHNA s
CYIIECTBOBaHMUS OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBAX
Tema 8.2. Conepkanue yu4eOHOTO MaTepuasia 1
OKoJoruuecKue OKOJIOTHYeCKHEe XapaKTEepUCTUKU Momyaaunud. OCHOBHBIE TOKAa3aTeNH MOMYJISILHUU: YUCIEHHOCTS,
XapaKTePUCTUKH IDIOTHOCTH, POXKAAEMOCTh, CMEPTHOCTB, MIPUPOCT, MUTparus. JlnHaMUKa YUCICHHOCTH TOIYJISIIUN U
TIOTTYJISIIIAA e€ perynsmnus.
IToacd€r NIOTHOCTH MOMYJIALMKA Pa3HBIX BUJIOB PACTCHHM.

Pa3nen 9. CooOuiecTBa M 3K0JI0rHYeCKHEe CHCTEMBbI 10 OK-01, OK-07

Tema 9.1. Coneprxkanue yaeOHOTO MaTepuana 2
CoobmiecTBa CoobmiectBo opraHuzMoB — OuorneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas, NPOCTPAHCTBEHHAS,
OpPTraHU3MOB, Tpoduueckas (mumiesast). Buapl-nomuHaHTEL. CBSI3U B OHOIIEHO3E.
3KOCHUCTEMBI Okosorudeckue  cucteMbl  (9kocuctembl). [loHsTHe 00 dKocucTeMe ¥ OHOTEOIEHO3e.

OYHKITMOHAILHBIE KOMIIOHEHTHI SKOCHCTEMBI: TIPOYIIEHTHI, KOHCYMEHTHI, penyreHTsl. KpyroBopot
BEIIECTB M TIOTOK SHEPTHH B dKOocHcTeMe. Tpodudeckre (UIEBbIe) YPOBHU dKOCHCTEMBI. [lnteBsie
mend u cetd. OCHOBHBIE TITOKa3aTedM »SKOCHCTEMBI: OHMOMacca, NPOAYKIHS. JKOJOTHYECKHE
MUPAMUJIBL:  TIPOAYKIMH, YUCICHHOCTH, Ouomacchl. CBOWCTBA 9JKOCHCTEM: YCTOWYMBOCTb,
camoperyisinus, passurue. CyKueccus.

[Ipupoanbie s3KOCUCTEMBI. DKOCUCTEMBI PEK U 03EP. DKOCHCTEMA XBOMHOTO WIIN IIUPOKOIUCTBEHHOTO
jeca. AHTPONOTeHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBI. YPOO3IKOCHCTEMBI. buosnormdeckoe u
XO34HCTBEHHOE 3HAUYEHHE arposkocucteM U ypOoskocucteM. buopasHooOpaszue kak ¢axTop
ycToWYnBOCTH 3KocucTeM. CoxpaHeHne OMOJIOTHUECKOr0 pa3HooOpasust Ha 3emie

Tema 9.3. Conepsxanrue yaeOHOTO MaTepraa 1
buocdepa — Yuenue B. W. Bepnaackoro o Omocepe. I'panurei, coctaB m cTpykTypa Omochepsl. JKupoe
riobanbHas BemiecTBO U ero GpyHkuun. OcobenHocti Onocdepbl Kak TI00ambHON 3KocHcTeMBl. JuHaMudeckoe

SKOCHUCTEMA 3eMIId

paBHOBecHe W oOparHasi CBiA3b B Ouocdepe. KpyroBopoTsl BemecTB U OMOTCOXMMUYCCKUE ITHKITBI
3JIeMeHTOB (yriepoja, a3ora). 30HAIBHOCTh OHochepbl. OCHOBHBIC OMOMBI CYIIIH.
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Tema 9.4.
Bnusinue
AHTPOTIOTCHHBIX
(hakTopoB Ha Ouochepy

Conepkanue yu4eOHOTO MaTepuana

YenoBeuectBo B Omocdepe 3emin. AHTpONOTeHHBIC W3MeHEeHUs B Owmocdepe. [moOaibHbIE
skoornyeckue mpobsmembl. CoCymecTBOBaHWE TMPHUPOABI W yenoBedecTBa. CoxpaHeHHe
OunopazHooOpa3us Kak OCHOBa YCTOHUMBOCTH Ouochepbl. OcHOBa pPalMOHAIBHOTO YIPABICHUS
MPUPOAHBIMU PECYpPCaMU M MX HCIoNb30BaHue. JlocTkeHus: OMOJIOTHU M 0XpaHa MPUPOABI

Tema 9.5.
Bmusane commansHO-
JKOJIOTHYECKHX
(hakTOpPOB Ha 37T0POBBE
YyeJIoBeKa

Coneprkanre yueOHOTO MaTepuaia

31opoBbe U ero cocrapisttoniue. OakTopsl, MOJIOKUTETHHO U OTPUIIATEIEHO BIHSIIONINE HA OPTaHH3M
yenoBeka. [[po0nemMa TeXHOTEHHBIX BO3JICHCTBUI Ha 3JJOPOBBE UEIIOBEKa (JCKTPOMArHUTHBIC TIOJI,
ObITOBas XWMUS, HM30BITOYHBIC INYMBI, paguanus W T.I1.). AJanTaius OpraHu3Ma dYeloBeKa K
(hakTopam okpyxarormei cpensl. [IpuHIHIBI hopMUpPOBaHUS 3T0POBHECOEPETAIONIETO MOBEICHUS.
dusnyeckas akTUBHOCTD U 310POBLC. buoxumMmnueckue acrekThl panroOHaIbHOI'O IMUTaHHUA.

Paznen 10. Centekuusi OpranHu3mMoB, OCHOBbI OMOTEXHOJIOTMHU

Tema 10.1.
Ceneknus
KaK HayKa ¥ IIPOIECC

Cojeprkanue yueOHOrO MaTrepuasa

Cenekius Kak HayKa | MpoIiecc. 3apoxACHIUE ceNeKInu U qomectukanus. Yuenne H. Y. BaBunosa o
LEHTpax MHOT000pa3usi M IPOUCXOXKAEHHS KyJIbTYpPHbIX pacTeHHH. LleHTpel mpoucxoxIeHus
JOMalIHUX KHUBOTHBIX. CopT, mopoga, mTamMM. COBpeMEHHblE METOAbI CelleKIHMH. MaccoBbli U
WHAWBUAYaTbHBIE  OTOOpPHI B CEJNEKUMM pPAcTeHUH MW KUBOTHBIX. OleHKa 3KCTepbepa.
brmuskoponcTeerHoe ckpemyBaHne — WHOpUAWHT. Yncras muaus. CKpenIMBaHUE YHACTHIX IJTUHUM.
I'ereposuc, wnam rubpunHas cuia. HepoacTBeHHoe ckpemmBanue — ayTOpuauHr. OTaanéHHas
rubpuausanust 1 e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 W MOJydeHUe MONUILIONI0B. JlocTmkKeHus
CEJIEKIIMY PACTEHH, dKUBOTHBIX H MUKPOOPTaHU3MOB.

BrotexHonorus kak oTpaciie NpOU3BOACTBA. | eHHAs MHXEHEpHA. DTalbl CO3/1aHUs PEKOMOMHAHTHON
JHK wu TpancrenHeix opranusmoB. Kierounas wumxkeHepua. KierouHsle  KyJIbTyphl.
MukpoKJIOHaTIEHOE pa3MHOXKEHNe pacTeHHH. Knonuposanue BBICOKOTIPOTYKTUBHBIX
CENIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTHUECKHE U dTH4YecKkue mpodaembl. MO — renerndecku
MOJIU(HUIMPOBAHHBIE OPTaHU3MBI.

OCHOBHBIE HAIPaBJICHUS COBPEMEHHOH OHOTEXHOJOrMH B Tpo(ecCHOHATBHON NesTeNbHOCTH
yenoBeka. Metoapl OuoTexHOJIOrHu. OOBEKTHl OHOTEXHOJNOTHH. OTHKAa OHMOTEXHOJIOTHYECKUX
W TEHETHYECKHX 3KclepuMeHToB. [lpaBmia moucka m aHanu3a OMOSKOJIOTHYECKOW HH(pOpManuu
W3 pasNUYHBIX HCTOYHUKOB (Hay4Has © YydeOHO-HaydHas JHMTEparypa, CpeAcTBa MacCOBOH
nH(popMaIuy, cetb VIHTEpHET U IpyTHe)

OK-07

IIpomesxyTounas arrectanus (1uddepeHpoBaHHbIN 3a4eT) — 2 ceMecTp

*k*k

Bcero:

72
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI

3.1 MarepuajibHO-TEXHHYECKOE oO0ecnedeHue JUCHUTIIUHBI

Jis peanuzanyiyi IpoTrpamMMbl TUCHUIUIMHBI «buonorus» wmMmeercs y4eOHBI KaOWHET
€CTECTBEHHO-HAYUYHbIX JUCLUILINH.

Oo6opynoBanue y4eOHOro kabOumHera: pabodyee MeCTO MperojaBaTeis, MMOCATOYHbBIC
MeCTa M0 KOJIMYECTBY 0OydarolIUXCs, JOCKa MesoBast, INIAKaThl, pa3gaTOYHbli MaTepuan B BUJIE
CXEM U PUCYHKOB JJIsl BBIMOJIHEHUSI TAOOPATOPHBIX U MPAKTHUECKUX padoT.

Texnuyeckue cpeacrBa OOYYeHMS. MyJIbTHMEIAMIHBIA KOMIUIGKT (KOMIBIOTEp C
JMIEH3HOHHBIM TIPOTPaMMHBIM O0OECIICUeHUEM, MOHUTOP, IPOEKTOP, SKpaH HACTEHHBIH, KOJOHKU
(aymmo), BupeopuibMbl: «CTpoeHre M (YHKIMM KIETKH», «OOMEH BEIIEeCTB U HHEPIruu B
KJIETKe», «Pa3MHOXEHHE OpraHM3MOB»; ayAUOBU3YalbHBIE CPEICTBA — CXEMbl M PUCYHKH K
JIEKIMAM B BUJIE CIANI0B U 3JIEKTPOHHBIX IIPE3CHTALIUN.

JInneH3noHHoe nmporpaMmmMHoe¢ odecneyeHue

«P7-O¢muc». Horosop Ne I13-1K-033 ot 21.12.2022 r. ¢ OO0 «ConsapucTexHOTOIKUCH, T.
CapatoB (c 01.01.2023, 6eccpouno).
KasperskyEndpointSecurity (antuBupycHoe nmporpammuoe obecrieucnue). Jlorosop Ne 6-

441/2025/KCII-170 ot 22.12.2025 1. ¢ OO0 «ConspucTexHonomkucy, r. Caparos (01.01.2026 -
31.12.2026).

3.2. AudopmanmonHoe odecreyeHHe peasu3aiuu NporpaMmMbl

3.2.1. OcHOBHBbIE HCTOYHHUKH

1. 3asu P.I'. buonorus nms koiemkeit: yue6. mocodue: o0iieodpazoBarebHasi MOATOTOBKA
/P.I'.3asu, B.D.byrBunoBckuit. — 13a. 2-e. — PoctoB H//1.: ®enuke, 2018 T.

2. Aradonosa, U. b. buonorus : 6a3o0Bbiii ypoBeHs : yueOHuK / U. b. Aradonosa, A. A.
Kamenckuii, B. 1. CuBornazos. — 2-e usn., crep. — Mocksa : [Ipocsemienne, 2025. —
271 c. — ISBN 978-5-09-121341-6. — TekcT : »3nekTpoHHbIH / JlaHb : 3JIE€KTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/472913

3. Aradonosa, . b. buonorus : 6a30Bblif ypoBeHb : MPakTHKYM : yueOHoe mocobue / 1. b.
AradonoBa, B. . CuBornazoB. — 2-¢ usn., crep. — Mocksa : [Ipocsemienne, 2025. —
112 ¢. — ISBN 978-5-09-121342-3. — Tekcr : ayekTpoHHBIH // JIaHb : 3JEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/472916

4. buomorusa : 10-i1 kmacc : 6a30BbIi ypoBeHb : yueOHuK / B. B. Ilaceunux, A. A.

Kamenckwuii, A. M. Py6nos [u np.] ; mox penakuueit B. B. [Taceununka. — 6-e u3., crep.
— Mocksa : Ilpocsemenne, 2024. — 223 ¢. — ISBN 978-5-09-112164-3. — Texkcr :
ANEeKTpOHHBIN //  JlaHp @  2IeKTpoHHO-OMOiMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/437336

5. buonorus: 11-i kiacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A. KameHnckui,
A. M. Py6uoB [u ap.]. — 6-e u3a., crep. — Mocksa : [Ipocsemenne, 2024. — 272 ¢. —
ISBN 978-5-09-112165-0. — Texkct : amekTpoHHBIH // JIaHb : 3IIEKTPOHHO-ONOIMOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/409211

19


https://e.lanbook.com/book/472913
https://e.lanbook.com/book/472916
https://e.lanbook.com/book/437336
https://e.lanbook.com/book/409211

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH

yuebnuk / M. B. Aprynosa, /[. B.
Mopryn, T. A. [lmocanna. — 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 175
c. — ISBN 978-5-09-122427-6. — Tekcr : »nekTpoHHbIH / JlaHb
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/497810
®denopoc, E. U. Dxonorus : 6a30BbIN ypOBEHB : MPAKTHKYM : yuyeOHoe mocooue / E. U.
®denopoc, I'. A. HeuaeBa. — 2-¢ usn., crep. — Mocksa : [Ipocsemienue, 2025. — 381 c.
ANEKTPOHHBIN //  JlaHb
ounbnmoreunas cucrema. — URL: https://e.lanbook.com/book/497807

AIIEKTPOHHO-

Texcr : QJICKTPOHHO-

Bcepoccwuiickue untepHer-oaumnuazsl. - URL: https://online-olympiad.ru/

1. Aprynosa, M. B. Dkonorusi : 6a30BbIii YpOBEHb :
2.
— ISBN 978-5-09-126107-3. —
3.2.3. UuTepHeT-pecypcsl
1.
2. OrtkpeIThiii KOJIIeK. bruomorus. - URL: https://biology.ru/
3. Buomorus. Daektponnsi yueonuk. http://biologylib.ru/catalog/
4. Caiit «S1 nay Ha ypok 6uonorum» https://bio.1sept.ru/urok/
5.

WudopmMannoHHO-CIIPaBOYHEIN pecypc o ouonoruu https://www.cellbiol.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KonTposib M omeHKa pe3yabTaTOB OCBOECHUS 00I€00pa3oBaTeNIbHON TUCIUILIMHBI
PacKphIBAIOTCA Yepe3 JUCHUIUITMHAPHBIC PE3YNIbTaThl, HANIPaBJICHHbIE HA (JOPMUPOBAHHUE OOIINX
U Tpo(pecCHOHANBHBIX KOMITETEHIIMH 110 pa3/esiaM U TeMaM COJIepKaHusl y4eOHOro MaTepuara.

Oowmas/npodeccuonanbHan
KOMINeTeHIUs

Pa3nen/Tema

MeTtoabl ¥ (POPMBI KOHTPOJIS

OK 01. Beibupathb criocoOsbI
peleHus 3a1a4 npopecCuoHaATbHON
JICATSIIbHOCTA IPUMEHUTEIILHO K
pa3IMYHBIM KOHTEKCTaM

P 2/Tems1 2.1-2.3
P 3/Temsr 3.1-3.3
P 4/Tems1 4.1-4.3
P 5/Tems1 5.1-5.4
P 6/Temnl 6.1-6.3
P 8/Temsr 8.1-8.2
P 9/Tems1 9.1-9.5

TectupoBanue

YceTHbIl onpoc

buongornueckuii TMKTaHT
WnnuBuayanbHas caMOCTOATEIbHAS
paborta

[Ipencrasienue pe3yabTaToB
MIPAKTHUYECKUX U JTaOOPaTOpHBIX paboT
Brinonnenue 3aganuii Ha

G hepeHIMPOBaHHOM 3a4eTe.

OK 07. ConeticTBOBaTH
COXPAHEHUIO OKPYKAIOIIEH Cpebl,
pecypcocOepeKeHHI0, TPUMEHSITh
3HaHUA 00 U3MEHEHUH KIIMMaTa,
MPUHIIHITEI OEPEKITHBOTO
NPOMU3BOACTBA, 3P (PEKTUBHO
JIEeHCTBOBATh B UPE3BbIYAMHBIX
CUTYAIUsIX

P 1/Temsr 1.1

P 3/Temsr 3.1-3.3
P 4/Tems1 4.1-4.3
P 6/Temsl 6.1-6.3
P 7/Tems1 7.1-7.3
P 9/Tems1 9.1-9.5
P 10/Tewmsr 10.1

TectupoBanue

VYeTHBI onpoc

Bronornueckuii TUKTaHT
WNunuBuyanbHast caMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3ynbTaToB
MIPaKTUYECKUX U JTa0OpaTOPHBIX paboT
Brinonnenue 3amanuii Ha

b depeHIIMPOBaHHOM 3a4eTe.
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