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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT' PAMMBbBI
OBIIEOBPA30BATEJBHOM JUCHUILIUHBI « BHOJIOT UsT»

1.1. MecTo nucuMIuIMHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CI1O

O6meo6pazoBarenpHas aucuurummaa O1.08 buonorus sBisieTcst 0053aTeIbHON YaCThIO
00111e00pa30BaTENLHOTO UKJIA 00pa3oBaTeNbHON Mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
o crneranbHocTh 43.02.06 CepBuc Ha TpaHcnopTe (110 BUAaM TPAHCIIOPTA).

1.2. Hean u niiaHupyemMblie pe3yabTaThl OCBOCHMS AU CHUIIIHHBI:

1.2.1. Heap AUCHUANIMHBI

Copepxanre MporpaMMbl 00IIe00pa3oBaTeIbHON JUCIHUILTUHBI « BHONIOTHS» HAIPaBICHO
Ha JIOCTH)KCHUE PE3YJIhTAaTOB €€ M3ydeHus B cooTBeTcTBHHM ¢ TpeboBanusmu OI'OC COO ¢
yueroMm TnpodeccuonanpHoii HampasieHHocTH PI'OC CIIO. llens wu3ydeHHS AUCHHUILTAHBI
«buonorusi» Ha 0a30BOM YypOBHE — OBJaJeHHE OOYUYaIOIIMMHUCS 3HAHUSIMU O CTPYKTYpPHO-
(GYHKIIMOHATBHOW OpTraHU3allid JKUBBIX CHCTEM pPAa3HOrO paHra M MPHOOpETeHHE YMEHHM
WCIIOJIb30BATh ATH 3HAHMSI JIJIsl TPAMOTHBIX JEMCTBHUI B OTHOLIEHUH OOBEKTOB KUBOUM MPUPOIBI U
peuIeHus: pa3TuYHbIX )KU3HEHHBIX MPOOJIEM.

JlocTuxkenne 1end u3ydeHHs] AucUMIUTUHBL  «buonorus» Ha 0a30BOM  ypoBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

e OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMBl 3HAHUW O OHMOJIOTMUECKUX TEOpUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTe3aX, IMpaBWIaX, CIyKalluX OCHOBOM IS
dbopMHUpPOBaHUS TIPECTABICHUNH O €CTECTBEHHO-HAYYHOW KapTUHE MHpPaA, O METOJax
HAYYHOTO MO3HAHMSI, CTPOEHUHU, MHOTOOOpa3uH U 0OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOIO
YPOBHSI OpTraHU3alliM, BBIJAIOIIMXCSA OTKPBITHSIX U COBPEMEHHBIX HCCICIOBAHUSAX B
OHOJIOTHH;

e (¢opMHupoBaHHE y OOYYAIOUIMXCS TMO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpollecce aHaiau3a AaHHBIX O MYTAX Pa3BUTHS B OMOJOTHMH HAyYHBIX
B3TJIAIOB, UACH U MOJX00B K U3YyYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIliu;

e CTaHOBJIIEHHE Yy oOydaromuxcs oOmed KyiabTyphl, (YHKIMOHAILHOW TpPaMOTHOCTH,
pa3BuUTHE YMEHHUN OOBSACHATH M OILICHUBATh SIBJICHUS OKPYKAIOIIETO MHpa >KHUBOU
MPUPO/IBI HA OCHOBAHUY 3HAHUH U OMBITA, TOTYYEHHBIX MPU U3YUYEHUU OUOJIOTHH;

e (QopmupoBaHue y oOydarIIUXCsl YMEHMH WILIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKHX
3HAaHUM B  MPAKTUYECKOW JEATEIbHOCTH  YEJIOBEKa, pPa3BUTUU  COBPEMEHHBIX
MEUIIMHCKUX TEXHOJIOTHI B arpoOMOTEXHOJIOTHH;

e BOCIUTaHHUE YOSKIEHHOCTU B BO3MOKHOCTH MTO3HAHUS YE€JIOBEKOM KUBOM

IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOIO OTHOILIEHUS K HEH, COOJIIOJIEHUSI 3TUYECKUX HOPM IpHU
MPOBEJICHNH OMOIOTUYECKUX UCCIIEeI0OBAHUIA;

e OCO3HAHHWE IEHHOCTH OWOJIOTMYECKUX 3HAHWH JUIsI TIOBBIMICHUS] YPOBHS IKOJIOTHYECKOM
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

e IpUMEHEHHE NPUOOPETEHHBIX 3HAHUN U YMEHHH B MOBCEAHEBHON KU3HU
JUISl OLIEHKU TIOCIIEJICTBUNA CBOEU JEATEIBbHOCTH IO OTHOIIECHUIO K OKPYXAIoIel cpee,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBAaHHME U COOMIOAEHME Mep MNPOPUIAKTUKU
3a00JIeBaHU.

1.2.2. [lnannpyemble pe3yJabTAThl OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
coorBercTBHU ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Oo6mue xomnerennuu (nanee — OK) u npodeccuonansubie komnereHun (panee — [1K)
®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMHM, METANPEIMETHBIMA U TNPEIMETHBIMU
pe3ynbraTamMu o0ydeHus 0azoBoro ypoBHsa (mamee — [1P6) ®I'OC COO mnpexncraBieHbl B
Tabnuue:



1.3. Ilnannpyemblie pe3yJibTATHI OCBOCHHUS 0011€00Pa30BATEIbLHON TUCUMILIMHBI B cOOTBeTcTBUM ¢ PI'OC

CIIO u Ha ocHoBe PI'OC COO
Kon u IInanupyembie pe3ybTaTbl OCBOCHHMS IHCHUIIINHBI
HAaHMeHOBaHHe
(l)OpMI/lpyeMquX OGmue- JAucuunimHapHbie
KOMIIeTeHI U

OK 01.
CIIOCOOBI
3a71a4
npodeccuoHaNbHOM
EeSTETLHOCTH
MPUMEHUTETHHO

K paSHHqHBIM
KOHTEKCTaM

Bri6upats
peleHus

JIM4HOCTHBIE pE3yNbTaThl JOJDKHBI OTpaXkKaTh B YacTHU:
TPYJIOBOT'O BOCITUTAHHSI:

- TOTOBHOCTh K TPYZAY, OCO3HaHHE IIEHHOCTH MacCTEpCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTUBHOM JESITCILHOCTH TEXHOJOTHUECCKOM
u COITMAITbHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHUILIMAPOBATb, IJIaHUPOBATH u CaMOCTOSTEIIEHO
BBITIOJTHSATE TAKYIO JESTCIBHOCTB;

- UHTEpeC K pa3nuyHbiM cdepaMm TpodhecCHOHATBHOM
NeSATEIIbHOCTH.

MeTtanpeamMeTHble pe3yiabTaThl TOJKHBI OTPaXKaTh:
Osnanenue VHUBEPCATHHBIMA YUeOHBIMU
MMO3HABATEIbHBIMH JICHCTBHAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENbHO (OpMyIHpOBaTh W aKTyaIU3UPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUSA
JUTSI CpaBHEHUS, KJIacCU(UKAIIMN U 0000IICHHUS;

- OIPENENSTh LIEH IeATEIbHOCTH, 33/1aBaTh apaMeTPhl

Y KPUTEPUU UX JOCTHIKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHUS

B PACCMaTPUBACMBIX SBJICHHSIX;

- BHOCHUTh KOPPEKTHUBHI B JIE€ATEIHHOCTh, OIIEHUBATH
COOTBETCTBHE pPE3YyJbTATOB IIEJSIM, OIICHUBATh PHUCKH
MTOCJIC/ICTBHH JIEITEIIbHOCTH;

ITP6 1. ChopmMupoBaHHOCTH 3HAHUI O MECTE M POJIK OMOJIOTHH

B CHCTEME HAy4YyHOTO 3HAHHS; QYHKIMOHAIHHOH TPaMOTHOCTH
YeJI0BeKa ISl PEHICHNUs )KU3HEHHBIX MPOOIIeM.

ITP6 2. ChopMUpOBaHHOCTH YMEHHsSI PACKPBIBATH COJEPIKaHUE
OCHOBOIIOJIATAIOMIMX OHMOJIOTUYECKAX TEPMHHOB M  TIOHSTHIA:
KW3Hb, KJIETKA, TKaHb, OpraH, OPraHW3M, BUJ, MOIYJISALUS,
IKOCHUCTEeMA, OMOIIeHO03, Onocdepa; MmeTabom3M (0OMEH BENIeCTB
W TpeBpallleHHe DSHEPruu), TroMeocTa3  (CaMOperylssius),
OuocuHTe3 OenKa, CTPYKTypHas OpraHu3alysl *KUBBIX CHCTEM,
JMCKPETHOCTD, caMOperyJsiius, CaMOBOCIIPOU3BEICHHE
(penpomyKiust), HACJIE/ICTBEHHOCTD, W3MEHYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aLU.

[1P6 3. CpopmMupoBaHHOCTH YMEHMsI PaCKphIBaTh COACpKAHHE

OCHOBOTOJAralomux OHWONIOTUYECKUX TEOPHM U  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAallMOHHOW, 3BOJIIOIIMOHHOM,
MIPOUCXOXKACHUS )KU3HU U YEIIOBEKA.

[1P6 4. CdopmupoBaHHOCTH YMEHUS pacKkpbIBaTh

OCHOBOTIOJIararolue OMOIOTHYECKUe 3aKOHBI i 3aKOHOMEPHOCTH
(I'. Menpemns, T. Moprana, H.W. BaBunona, 3. ['ekkens,

®. Mromnepa, K. bapa), rpaHuisl uX NPUMEHUMOCTH K KHBBIM
CUCTEMAM.

I1PG 5. TlpuoOpeTeHue ombITa MPUMEHEHUSI OCHOBHBIX METO/IOB
Hay4YHOTO IMO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTUN: HAOIOICHUS

U OIKMCAaHUs JKUBBIX CUCTEM, IPOLIECCOB U SIBJIEHUI; OpraHU3ali1
W TIPOBEACHUS OMOJOTMYECKOTO SKCIEPUMEHTA, BBIIIBIIKCHHS




0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIbCKOM

U IPOCKTHOM JEATEIbHOCTH, HABBIKAMU DPA3PELICHUS
npo0Jem;

- BBIBJIATHb IIPUYUHHO-CIICACTBCHHBIC CBA3H

Y aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh THIIOTE3Y

€C pCIICHHA, HAXOAWUTb APryMCHTHI JIA J0Ka3aTCJIbCTBA
CBOMX YTBEP)KICHUH, 3a7aBaTh IapaMeTpbl U KPUTCPHH
pelIeHus;

- aHAJIM3HMPOBAThH IOJIYYCHHBIC B XOJI¢ PEIICHUS 3a/a4yd
PE3YyIbTAaThl, KPUTUUCCKU OLCHUBATH HX IOOCTOBCPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;
pa3zpabareiBaTh IUIAH PEMICHUS MPOOJIEMBI C  yYETOM
aHaJlu3a UMCIOIIMXCS MaTepPHalbHBIX M HEMaTepHAIbHBIX
pecypcos;

-- YMETh MEPCHOCHUTH 3HAHHUSI B TO3HABATEIbHYIO

U IPAKTHUYECKYIO 00J1aCTH KU3HEACSITEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX
o0JacTen;

- BBIABUTATh HOBBIC WJEH, IMpeAiaratb OpPUTHHAIBHBIC
MOJXOJIBI U PEUICHUS

TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIIEIyeMbIMU
BEJIMYUHAMU, OOBSICHEHHUSI TOTYYEHHBIX PE3YJIbTaTOB

u  (QopmyIHpoBaHUS BBIBOJOB C WCIOJIB30BAHUEM HAyYHBIX
MOHATUIN, TEOPUNA U 3aKOHOB.

I[TP6 6. ChopMuUpOBaHHOCTh yYMEHHUS BBIICISTH CYIIECTBEHHBIC
MPU3HAKU  BHUPYCOB, KJIETOK TMPOKAPHOT U  DYKaApHOT;
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHMOreoIeHO30B M IKOCUCTEM; OCOOEHHOCTH IMPOIIECCOB OOMEHa
BEIICCTB M TIPEBpAIICHHUS SHEPTUUM B KIETKe, (HOTOCHHTE3a,
IJIACTUYECKOTO M SHEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
MUTO3a, MEH03a, OIJIOJAOTBOPEHUS, PA3BUTHUS M Pa3MHOXKCHHUS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHToreHesa), 60prObI 3a
CYIISCTBOBAHKME, €CTECTBEHHOTO OTOOpa, BHI000pPa30BaAHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWUTaHusl, BIMSHUA
KOMITOHEHTOB 9KOCHUCTEM, aHTPOIOTCHHBIX U3MEHEHU I

B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpAlllEHUE SJHEPTUU B Orocdepe.
IIP6 7. ChopmupoBaHHOCTH YMEHHS MPHUMEHSTH MOJTYyYCHHBIE
3HaHUS ISl OOBSCHEHUS] OUOJIOTUYECKUX TPOIIECCOB U SIBJICHUH,
JUTSL IPUHSITHS MPAKTUYECKUX PEIIeHU B TOBCETHEBHOM JKU3HU

C uenbl0 obecrieueHusi O€30MAaCHOCTH CBOETO 3/I0pOBbS U
3JI0pPOBbs OKPYXAIOIINX JIOAeH, cOOM0eHs 3J0pOBOrO 0Opa3a
KU3HH, HOPM TPaMOTHOTO TIOBEACHHUS B  OKpYXKaromIei
MIPUPOJHON cpenie; TOHUMaHue HEOOXOAMMOCTH HCIIOJIb30BAHUS
JTOCTH)KEHH COBPEMEHHON OWOJIOTUM U OMOTEXHOJIOTHH st
paIMOHaIBLHOTO MIPUPOIONOIB30BaAHUS.

I[TP6 8. CdopMHpPOBAaHHOCTH YMEHHUS peliaTh OMOJIOTHYECKHE
3a/1a4yM, COCTABISATh TEHOTUITMYECKHUE CXEMbI CKPEIIUBaHUS

JUISl pa3HBIX THUIIOB HACJIEOBAHUS TPU3HAKOB y OPTraHU3MOB,
COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U IHEPTUU B HKOCUCTEMAX
(Teru MUTaHus, MAIIEBHIC CETH).

ITP6 9. CdopMUPOBAHHOCTH yYMEHUW KPUTHUYECKH OILIEHHUBATH
nHpOpManui0 OHMOJIOTHYECKOTO COJEpKAHUS, BKIFOYAIONIYIO




IICEBJJOHAYYHbIE 3HAHMS W3 Pa3IMYHbIX MCTOYHHUKOB (CpelncTBa
MaccoBOM HMH(OpPMaLuK, HAYYHO-NIOMYJIAPHbIE MaTepHualbl);
UHTEPIPETUPOBATH TMUYECKUE  AaCHEKThl  COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJNOrMM, MEIUIMHE, OHUOTEXHOJIOIUY;
paccMaTpuBaTh  NIOOAJbHBIE  HKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIIEHUIO K HHUM
COOCTBEHHYIO MMO3HIIUIO.

I1P6 10. ChopMupoBaHHOCTh YMEHMH cO37aBaTb COOCTBEHHbIE
MIUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOrMYECKOMN
uHboOpMallMd M3  HECKOJIIBKMX  HMCTOYHHMKOB,  I'PaMOTHO
WCIOJIH30BATh OHSATHIHBIA anmnapaTr OMOJI0THH

OK 02.
UcnonwzoBars
COBpPEMEHHBIC
cpencTBa MOUCKA,
aHajam3a

U UHTEpIpeTanuu
uH(popMauu

1 uHGOPMaIMOHHbBIE
TEXHOJIOTUH TUTSt
BBINIOJIHEHUST  3aja4
npodecCHOHATbHON
JeATETbHOCTH

JInyHOCTHBIE pPE3ynbTaThl JOJDKHBI OTpa)kaTb B YACTH:
LIEHHOCTH HAY4YHOI'O NO3HAHUSA:

-c)OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOMU

NpPaKkTHUKH,  OCHOBAaHHOIO  Ha  JMANOre  KYJbTYp,
CIIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOETO MeCTa

B MIOJIMKYJIBTYPHOM MHDE.

MertarnpeaMeTHbIE Pe3yIbTaThl JOJDKHBI OTPAXKaTh:
Osnanenue YHHMBEpCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmarueit:

- BJIQJIETh HaBBIKAMH TMOJTyYeHHS WHPOpMAIUN

U3  HMCTOYHUKOB  pasHbBIX  THUIOB, CaMOCTOSATEIbHO

OCYILECTBIIATH IOMCK, aHAIIN3, CHCTEMATU3ALIUIO

U MHTEPIPETALNIO HHPOPMALIMU PA3TUYHBIX BUA0B U POpPM
MIpe/ICTaBJICHMUS;

- OLICHUBATh JIOCTOBEPHOCTbH, IETUTUMHOCTh HH(OPMALIUH,
€€ COOTBETCTBHE IIPABOBBIM U MOPAIbHO-3TUYECKUM
HOpMaMm

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POJTU OHOJIOTHH

B CHCTEME HAay4YyHOro 3HaHUs; GYHKIIMOHATIBHOW TPaMOTHOCTHU
YeloBeKa JJIs PEelIeHuUs KU3HEHHBIX MPoOIeM.

I[1P6 7. ChopMupoBaHHOCTH yYMEHHSI TPUMEHSTH IOJyYCHHBIE
3HaHUSA 11 00BACHEHHUs OMOJIOTMYECKHX MPOLIECCOB U SBJICHUH,
JUTSL IPUHSTHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

C uenplo obecriedeHuss O€30MaCHOCTH CBOETO 37I0POBb U
3JI0POBBSI OKPYKAIOIIMX JIFOJIEH, COOI0IEHUsT 3/J0pOBOTO 00paza
KHU3HH, HOPM TPaMOTHOIO TMOBEJIEHHs B  OKpy’Karomien
MPUPOJHON cpenie; NOHUMaHue HEOOXOAMMOCTH MCIOJIb30BaHUs
JOCTH)KEHUH COBpeMEHHOW OHOJIOrMH M OHMOTEXHOJIOTHH s
PaIOHAIBLHOTO IPUPOIONOIB30BAHUS.

I1P6 10. ChopMupoBaHHOCTh YMEHMH cO37aBaTh COOCTBEHHbBIE
MMCbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE OMOJOTHYECKOU
uHboOpMallUd M3  HECKOJIIBKMX  HMCTOYHHMKOB,  TI'PaMOTHO
MCIOJIb30BaTh MOHATUNHBIN arnmapar OMoJ0Tuu

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh

JImgHOCTHEIC pE3YyIbTAaThl MOOJDKHBI OTpaXaTb B YaCTH:
HEHHOCTH HAYYHOI'0 IIO3HAHHA: OCO3HAHHUC NLCHHOCTH
H&y‘IHOﬁ JACATCIIbHOCTH, TOTOBHOCTH OCYIICCTBJIATH

ITP6 5. [Ipuobperenue ompiTa TPUMEHEHUS! OCHOBHBIX METOJIOB
HAy4YHOTO TIO3HAHMSI, UCTIOIB3YEMbIX B OMOJIOTUU: HAOIIOICHUS U
OTMCAHUS KUBBIX CHCTEM, MPOIECCOB U SBJICHUI, OPraHN3alluN 1




B KOJIJICKTHUBE MPOCKTHYI0O M HCCIEIOBATEIbCKYI0  JACSTEIbHOCTH | MPOBEACHUS OUOJOTHYECKOTO OSKCIEPUMEHTA, BBIIBUXKECHUS
U KOMaHjie WHIUBUAYAIBHO U B TPYIIIE. TUIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIEeIyeMbIMU

MerarnpeameTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh: BEITMYMHAMU, OOBSICHEHHSI IOJTYYCHHBIX PE3yJIbTaTOB

OBnanenue YHUBEpPCaIbHBIMU KOMMYHHUKATHUBHBIMU | U (OpMYIHpOBaHUS BBIBOJOB C HCIOJb30BAaHUEM HAY4HBIX

JNIEUCTBUSIMU: MOHSTUHI, TEOPUI U 3aKOHOB

0) COBMECTHasl IeATEIIbHOCTb:

- IOHUMATh U UCTOJIb30BATh MPEUMYIIECTBA KOMaHTHON

Y UHAMBHUAYaIIbHOMN paboThI;

- TpUHUMATh  I€JIM  COBMECTHOM  JESATEIBHOCTH,

OpPraHHU30BBIBATH U KOOPIAUHUPOBATH JCHCTBUS

M0 €€ JOCTHXKCHMIO. COCTaBIATh IIJIaH JICHCTBHI,

pacmpenenartb poJid C Y4EeTOM MHEHHUH YYacCTHHUKOB

00CYXKIaTh PE3yJIbTaThl COBMECTHOM PabOThI

JIM4HOCTHBIE pe3yNbTaThl JODKHBI OTpaxkaTh B yactu: | [IP6 5. [IpuoGperenue ombiTa MpUMEHEHUS OCHOBHBIX METOJIOB

OKOJIOTHYECKOTO  BOCHUTAHHS: - CHOPMUPOBAHHOCTH | HAYYHOTO MTO3HAHUS, HCITOJIb3YEMbIX B OMOJIOTHH: HAOFOICHUS

9KOJIOTHYECKON KYJIBTYPHI, MOHUMAaHHE BIIUSTHUS | U OTMHMCAHUS KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI; OpraHU3alun
OK 07. | couuanbHO-?PKOHOMHUYECKMX TPOIECCOB HAa COCTOSHUE | U TPOBEJAECHHUS OMOJIOTMYECKOTO SKCIEPUMEHTA, BbIIBHIKEHUS
CopelicTBOBaTH MIPUPOTHOM TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
COXpaHEHHIO U COIMAIBHOM Cpe/bl, 0OCO3HAHHE TI00aTBFHOTO XapakTepa | BeTUYMHAMHU, OOBICHEHHSI MOTYUYEHHBIX Pe3yIbTaTOB
OKpYKarolle Cpelibl, | 9KOJOTHUYECKUX MPodiieM; u (opMyNIHpOBaHMS BBIBOJOB C HCIIOJIB30BAHUEM HAyYHBIX
pecypcocOepekeHnio, | - TUTAHUPOBAHME W OCYIISCTBJICHHE JCHCTBUUA B | IOHSATHUMN, TEOPUH U 3aKOHOB.
NPUMEHSATH 3HAHUS OKpYy’Karollel cpefie Ha OCHOBE 3HaHUS 1eneil ycroitunboro | [IP6 6. ChopMUpPOBAaHHOCTh YMEHHMsS BBIACTSATH CYIIECTBEHHBIC
00 W3MEHEHUH | pa3BUTHS YEJIOBEUECTRA; MPU3HAKK  BUPYCOB, KJIETOK TMPOKAPUOT U  DYKAPHOT;
KJIUMAaTa, OPUHIUIBI | - AKTUBHOE HENpPUITHE JEWCTBHUM, TPUHOCAIIMX BpEI | OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OEpEKITUBOTO OKpY>Kalolen cpeje; OMOTeOIIeHO30B U IKOCHUCTEM; OCOOCHHOCTH IMPOIIECCOB OOMEHA
MIPOU3BOCTBA, - yMEHUe MPOTHO3UPOBATH HEONMaronpusITHBIE | BEIIECTB M TMPEBpAIllCHUs SHEPrUU B KIETKe, (HOTOCHHTE3a,
3 pexTuBHO IKOJIOTUYECKUE TTOCJIEICTBUS MPEANPUHIMAEMBIX | MJIACTUYECKOTO M DHEPreTHYEeCKOro OOMEHa, XEeMOCHHTE3a,
JIeCTBOBATH JNENUCTBUM, MPEAOTBPAILATh UX; MHUTO3a, M€HO03a, OIJIOJAOTBOPEHUS, PA3BUTHUS U PA3MHOKEHUS,
B YpEe3BBIYANHBIX | - pacHIMpeHHe OmbITa JSATEIBHOCTH JKOJOTHYECKOW | MHIWBUIYAIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHe3a), 00pbObI
CUTYaIUsAX HaIpaBJI€HHOCTH. 3a CYIIECTBOBaHHE, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUSA,

MeranpeameTHbIe pe3ybTaThl TOJDKHBI OTPAXKaTh: MPUCIIOCOOJIEHHOCTH OPTaHW3MOB K cpefie OOWTaHUsI, BIIUSTHUS

OBnanenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU | KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOTEHHBIX U3MEHEHUN

IEUCTBUSIMHU

B DKOCHCTEMaX CBOEH MECTHOCTH,




0) COBMECTHasl IeITCIIbHOCTD:

- IOHUMAaTh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHOM

Y MHIUBHUIYAJILHON pabOTHI,

- NpUHUMATh  IEIH  COBMECTHOW  JICATCIILHOCTH,
OpPraHU30BBIBATH M KOOPAUHUPOBATH JCHCTBHUS

[0 €€ JIOCTM)KEHHIO: COCTaBJIAThL IUIAaH  JCHCTBHH,
pacrpeneniath PO C Y4eTOM MHEHHH y4YaCTHHUKOB
00CYXIIaTh pe3yJbTaThl COBMECTHOM PabOTHI

KpYroBOpOTa BEIIECTB M MPEBpaIlleHUe SHEPTHH B buocdepe.
I[IP6 7. ChopmMupoBaHHOCTh yMEHHUS MPUMEHSTH IOJTYYEHHBIC
3HAHUS JUTSI OOBSICHEHHUSI OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUM,
JUISL IPUHSTHS IPAKTUYECKUX PEIIEHU B TOBCETHEBHOM JKU3HU

¢ uenbto obecrieueHHus O€30MACHOCTH CBOETO 3/I0POBbS H
3I0pOBbsl OKPYXAIOUINX JIOAeH, cOOM0eHs 3J0pOBOro odpaza
KU3HU, HOPM TPAMOTHOTO TIOBEJIEHUS B  OKpYKarolen
MIPUPOJHON cpenie; TOHUMaHue HEOOXOAUMOCTH HCIOJIB30BaHUS
JTOCTH)KCHH COBPEMEHHON OWOJIOTUM U OMOTEXHOJIOTHH ISt
paIMoHaIbHOTO MPUPOAONOIB30BAHUS

[1K 2.2 Oxa3bIiBaTh CEpBUC Ha BO3AYLIHBIX CyAax




2. CTPYKTYPA n COJAEP)KAHUE OBIIEOBPA3OBATEJILHOM

JTUCHUIINHbBI

2.1. O0beM TUCHUIINHBI H BBl y4eOHOH padoThI

Bup yueOHoii padoThl

0O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIMHBI 72
B T.Y.

TEOPETUYECKUE 3AHATHUS 47
MIPaKTUYECKHUE 3aHITUSI 25
nabopaTopHBIC 3aHATHS 4
OcHoBHOE coaepKaHUH 58
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHMe (coep:KkaHne 10
NPUKJIATHOTO MOIYJIs1)

IIpomexyTounas arrectauus (IuddepeHIIPOBaHHBIN 3a4ET) 2




2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

HaumeHoBaHue pa3iesioB U TeM

Conep:xanue yueOHOro Marepuasia (OCHOBHOE H
npodeccuoHaJIbLHO OPUEHTHPOBAHHOE), JIA00PATOPHbIE U
NPAKTHYECKHE 3aAHATHUS, IPUKJIATHOA MOAYJIb (IPHU
HAJIMYKH)

O0BeM
4acoB

dopmHpyeMble
KOMIIeTCHIIUH

2

OcHoBHOE CoJICpKaHuE

Paznes 1. buosorus kak Hayka. 2KuBble cucTeMbl 1 MX OPraHU3alHs

Tema 1.1. buomnorus B cucteme Hayk. O01ias
XapaKTEePUCTUKA KU3HU

Conepxkanne ya4eOHOro MaTepuaia

Buojiornss — Hayka o :kuBoii mpupoge. CBs3u OuoJOTHH C
OOIIECTBEHHBIMH, TEXHUYECKUMH M APYTUMH €CTECTBECHHBIMU
HaykamH, Gunocopuer, pelurueii, ITHKOW, 3CTETUKOH U
npaBoM. Posnp Ouonorum B (QOpPMHPOBAHUM COBPEMEHHOMH
Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYEeCKUX HayK.
Mertoapl  MO3HAaHUS ~ JKMBOM  mpupoisl  (HaOmoneHue,
9KCIIEPUMEHT,  ONMCAHME,  HU3MEpeHHe,  KiaccupuKauus,
MO/JIEIMPOBaHME, CTATUCTHUYECKast 00paboTKa TaHHbIX).

Kuble cucrembl (OMocHCTEMBbI) Kak NpeaIMeT HU3y4eHUus
ouosornu. OTiauume KHUBBIX CHCTEM OT HEOPraHUYECKOil
npupoabl. CBoiicTBa OMocucTeM U UX pa3HOOOpasue.

VYpoBHM OpraHu3anuy OMOCHCTEM: MOJIEKYISIPHO-TEHETUYECKHIH,
KJICTOYHBIN, OpraHU3MEHHBIH, MONYJIALIMOHHO-BHUJIOBOH,
HKOCHCTEMHBIH (6HO - TeOIIeHOTHYECKHIT), OnochepHbIit

OK-02

Pazjnen 2 CTpoeHue M XMMHUYECKHIT COCTAB KJIETKHU

Tewma 2.1.
CtpykTypHO-(YHKIIMOHATLHAS OpPTaHU3aIUs
KJIETOK

Copepxanne yueOHOT0 MaTepuana

Huronorusi — Hayka o kJerke. Kiierounas teopusi — npumep
B3aUMOJICHCTBUS Ul M ()aKTOB B HAYYHOM TTO3HAHUU. METO b
W3y4YEHUs KIIETKH.

Knerka kak wenoctHas »xuBas cucrema. OOmue mnpU3HAKU
KJIETOK: 3aMKHyTasi HapyxHas memOpana, monekynbl JJHK kax
TEHETUYECKUH aIlapaT, CHCTeMa CHHTe3a OelKa.

Tunbl KIETOK: DJYKApUOTHYECKass M  NPOKAPUOTUYECKAs.

OK-01, OK-02,
OK-04




Oco0eHHOCTH CTPOCHHS IPOKAPUOTUYCCKON KIeTKH. KieTounas
cteHka Oaktepuil. CTpOeHHE DYKApHMOTUYECKOW  KIICTKH.
OCHOBHBIE OTIMYUS PACTHTEIBHOH, >XUBOTHOW U TPUOHOI
KiIeTKU. [loBEepXHOCTHBIE CTPYKTYpbl KIETOK— KIJIETOYHAs
CTEHKa, TJHMKOKaIMKC, wux ¢yakouu. [lnasmarudeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

Huronnazma u ee opraHouabl. OgHOMEMOpPAaHHBIE OPraHOU]IbI
kierku: JIIC, annapat ['onbxu, mu3ocomel. [lomyaBToHOMHBIE
OpraHOMIbl KJIETKU: MUTOXOHJIPUH, IACcTUIbL. [Ipoucxoxaenue
MUTOXOHApPUI W mnactula. Bunel mmactun. HememOpanHbIe
OpraHoubl KJIETKU: pUOOCOMBI, KIETOUYHBIN LIEHTP, LEHTPUOJIH,
peCHUYKH,  KIyTMKH. DYHKOUMU  OpPraHOMUJOB  KJIETKHU.
Bxurouenus.

Anpo — perynsTopHblii HeHTp kieTku. CTpoeHue sapa: saepHas
00oJiouKa, KapuoIlulasmMa, XpPOMAaTHH, SAPBIIKO. XPOMOCOMBI.
TpaHcnopT BEeHIECTB B KIETKE

JlabopaTopHoe 3ansTre No | 2
«3yueHne cTpoeHus KJIETOK pacTeHH, )KUBOTHBIX U OakTepuit

MOJT MHKPOCKOIIOM Ha TOTOBBIX MHKpOINpemnaparax M HX 2
ONMCAHUE»

XUMHYECKHI C€OCTAaB KJEeTKH. XHUMHWYECKHE DIIEMEHTHI:
MAaKpO3JIEMEHTBI, MHKPOAJIEMEHTHl. Boma © MuUHEpanbHbIE
BemecTBa. OyHKIMU BOABI U MUHEPAIBHBIX BELIECTB B KIIETKE. 1

Tema 2.2. XUMHUECKHH COCTaB KIETKH. [oepraHie 0CMOTHYECKOTo Gaanca
Bona u MmuHepanbHbIe BENIECTBA

[TpakTuueckoe 3anarue Nel

«buosnorndeckast pojb MUHEPAIBHBIX BEIIECTB B OOECIICUCHUU
KU3HEICSITCIIbBHOCTH  OPTaHU3MOB, TIPOSIBJICHUS JIucOaaHca 1
MUHEPATBHBIX 2JIEMEHTOBY

Copepxanne yueOHOTO MaTepuana 1

1 Yacw J'Ia60paTOpHBIX pa60T " NPAKTUYICCKUX 3aHATHH YYTCHBI B COACPIKaHNU yqe6Horo Marcpurajia U BXOIAIT B 06]1_[66 KOJIMYCCTBO 4aCOB 110 TCMC.



Tema 2.3.
buonornuecku BaxHbIE XUMHUUECKIE
COEIMHEHUS

Beaku. CoctaB u cTpocHHE OEITKOB. AMHMHOKHCJIOTBI —
MOHOMEPbI OeNKOoB. Hezamenumeie u 3aMEHUMbIE
AMHHOKHUCIIOTHI. AMUHOKHCIIOTHBI COCTaB. YPOBHU CTPYKTYPHI
0enKoBOM MOJEeKyNbl (IIepBUYHASA, BTOpUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTYypa). XHUMHUYECKHE CBOWCTBA OEIKOB.
buonornueckue byHKIMH 0enkoB. @epMeHTHI —
Oouosornyeckue Katanuzatopbl. CTpoeHune GpepMeHTa: aKTHBHBIN
LIEHTP, cyOcTpartHas crenu(pUIHOCTS. KodepmeHThL.
Buramuubl. Ominuuss  (QEepMEHTOB OT  HEOPraHUYECKHX
KaTaan3aTopoB.

YraeBoabi: MOHOCaXapu/Ibl (rmroxo3a, pubo3a u
ne3okcupu0o3a),  aWcaxapuael  (caxaposa,  JIaKTO3a) W
MO Caxapu bl (kpaxmau, [JIUKOTEH, LEJUTI0JI03).
buonoruueckue Gpynkuuu yriaeBoaoB. JIMNUABL: TPUTIIALIEPHUIBI,
dochommmuapl, CTEPOHUIBI. I'uppodmnsHO-THAPOPOOHBIE
cBoiictBa. buonormueckue @ynkuuu nunuaoB. CpaBHeHUE
yIJI€BOAOB,  OEIKOB M JIMOHIOB  KaK  MCTOYHHUKOB

sHeprun. HykiiennoBsbie kucaorsl: JJHK u PHK. Hykneoruabt
— MOHOMEpPBI HYKJIEMHOBBIX KUCIIOT. CTpoenue u ¢pynkiuu JJHK.
Crpoenue u pyHkuun PHK. AT®: ctpoenue u pyHkumu

JIaGopatophbie 3ansTue Ne 2

«Ornpeenenne HaTM4Msl Kpaxmasia B IPOJAYKTaxX MUTAHUS

Pazpean 3. ZKu3HeneaTeIbHOCTL KJIETKH

Tema 3.1.
OOMeEH BeIEeCTB M MpeBpalleHue SHSPTHH
B KJIETKE

Coneprkanne y4eOHOro Matepuana

OomMen BellleCTB, WIH  MeTaboJIM3M. Accumumsanus
(mmactudeckuit oOMeH) W JUCCUMWISILMS  (HEPreTUYecKui
0o0MeH) — JIBeé CTOPOHBI €IMHOTO mpolecca Merabonausma. Poib
3aKOHOB COXpaHEHMsI BEIleCTBAa W OHHEPrud B MOHMMAHUU
Metabonmu3ma. Tumel oOMeHa BemIECTB: AaBTOTPOGHBIA U
rereporpoduerii. Poms ¢epmeHTOB B 0OMEHE BEIIECTB |
MpeBpalieHu SHepruu B kietke. MorocuHTe3. CBETOBAas U
TeMHOBas  ¢a3pl  ¢orocuHTe3a. Peakumum  ¢dorocuHTE3a.

OK-01, OK-02,
OK-04




OddextuBHocth (porocuHTe3a. 3HaueHUe GOTOCHHTE3A IS
XKU3HU Ha 3emiie. BiausHue ycnoBuii cpeabl Ha (HOTOCHHTE3 U
CIOCOOBI TOBBIIICHUS €r0 TMPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacteHuii. XeMocuHTe3. XEMOCHHTE3UPYIOIIHE OaKTEpHUH.
3HaueHne XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

DHepreTudeckuii oOMeH B KIeTKe. PacriemniieHue BeIecTB,
BBIICTICHUE U aKKyMYJIHpPOBAaHUE HHEPrUM B KIETKE. OTaIbl
SHEepreTuveckoro oomena. I'nukonu3. bpokeHue m ero BHIBL
KucnoponHoe  okucineHue, WIM  KJIETOYHOE  JIbIXaHUE.
OxucnuTensHoe bochopunupoBanue. O¢pdexruBHOCTD
SHEPreTHYECKOro ooMeHa

Tema 3.2.
Bbuocuures Oenka

Conepxkanne ya4eOHOro MaTepuaia

Peaknun matpuuHoro cunresa. I'eHerudeckass uHgopmanus u
JHK. Peanuzanmsi reHeTHdecKod wuHGOpPMAIMM B KIICTKE.
I'enernueckuii kox M ero cBoicrBa. TpaHckpunuus —
matpuunblii cunte3 PHK. Tpancnsauus — OuocunTe3 Oenka.
Oranel  TpaHcusaiuu.  KoaupoBanue amMuHOKHCIOT. Pomb
pubocoM B OMocHHTEe3€e Oenka

[IpakTrueckoe 3ansitue Ne 2

«Pemenue 3amad  Ha OMNpCACIICHUE  IIOCJIICAOBATCIBHOCTH
HYKJICOTU 0B

Tema 3.3.
Bupycsl

Coneprkanne y4eOHOro Matepuana

Hexnerounblie ¢opMbl KU3HH — BUPYCHI. cTopus oTKpbITHA
BupycoB (. WM. VIBanoBckuii). OCOOEHHOCTH CTpPOEHHUSA U
KHU3HEHHOTO IIMKJIa BHpycoB. bakrepuodaru. boneznu
pacTeHUl, XWUBOTHBIX W 4YEJIOBEKAa, BBI3BIBAEMBIE BHPYCaMHU.

Bupyc ummyHonepunura uenoBeka (BUY) — Bo3Oynutens
CIIN da..Ilpodunaktrka pacupocTpaHeHus BUPYCHBIX
3abosieBaHUM

Paspnen 4. Pa3MHoOKeHHe 1 HHANBHAYAJbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.

| Copneprkanne yaeOHOro MaTepuasa

OK-01, OK-02,
OK-04




JKW3HEHHBIN TUKIT KJIETKU

KieTounblii uKJI, WK KU3HEHHBbI MUK KiIeTkn. MaTepdasa
u muTo3. [Iponeccsl, nporekaromue B uHTepdaze. Perumkanus —
peakuuss marpuuHoro cunresa JIHK. Crpoenue Xpomocom.
XpOMOCOMHBIN HA0Op — KapuOTHUI. JIMTUIOWIHBIA U TarjIOWIHBIN
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LluTonoruyeckre OCHOBBI
Pa3MHOKEHHUSI W UHIAUBUIYAJIBHOIO Pa3BUTHS OPraHU3MOB.
Henenne knerku — wuto3. Craaun wwurtosa. I[lporeccsl,
MPOUCXOAAIINE HAa pa3HbIX CTaAUsIX MHUTO3a. buomornueckuit
cMbIcs Muto3a. [IporpamMmmupyemasi rubesnb KJIETKH - arorTo3

Tema 4.2.
®opMBI pa3MHOKEHHSI OPTaHU3MOB

CopepxaHue yaeOHOro Marepuaa

@opMbl pa3MHOKeHHsI OPraHM3MOB: 0ecroJioe W IO0JIOBOe.
Buael 0ecriosioro pa3MHOKEHUS: JI€JI€HHE HA/IBOE U MMOYKOBAHUE
OJIHO M MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHUE, BereTaTMBHOE
pa3MHOkeHHe. VICKyCCTBEHHOE KJIOHHPOBAHHWE OPraHU3MOB, €rO
3HA4YEHUE JIJIs CEEKIMH.

[TonoBoe pa3MHOXKEHME, €ro OoTIH4Yus OoT Oecnosoro. Meiios.
Cragun meitosa. [Ipouecchl, npoucxondiue Ha CTagusax Menosa.
IToBenenue xpomocoM B Mero3e. Kpoccunrosep. buonornaeckuit
CMBICJI U 3HaueHHEe Meio3a. ['amerorenes — nporecc o0pa3oBaHuUs
IMMOJIOBBIX KJICTOK Yy KMBOTHBIX. ITomoBEIe KeNne3bl: CEMEHHUKHA H
anyHukd. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMmer
(ciepmato3ouny, siflieKiIeTka) — CIepMaToreHe3 U OOTeHE3.
Oco0eHHOCTH CTPOEHUS

ANLEKIETOK U cuepMaTo3onioB. OmiogoTsopenue. IlapreHorenes

Tema 4.3.

CopepxaHue yaeOHOTro MaTepuala




NHuBuayanbHOE pa3BUTHE OPraHU3MOB

NuauBuayajiibHOe pa3BUTHE OPraHu3MoB. OMOPHOHAILHOE
pazButue (dMOpHOreHe3). DTambl SMOPHOHAIBHOTO Pa3BUTHA Y
MMO3BOHOYHBIX KUBOTHBIX: IpobIieHue, racTpymsius,
opranoreses. [TocTaMOpHOHAIEHOE Pa3BUTHE OPTAHU3MOB.

Tunel MOCTIMOPHOHATBHOTO — PA3BUTHS: MPSIMOE, HEMPsIMOe
(mumHOYHOE). BnusHME cpenpl Ha pa3BUTHE OPraHU3MOB;
(bakTopbl, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC yponcTBa. PocT u
pa3Butue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: JIBOWHOE
OTLIOJIOTBOPEHUE, CTPOCHUE CEMECHH, CTa/IMH PA3BUTHUS

[Ipaktuueckoe 3anstue Ne 3, No4

Ne 3 «Mudexuuonnsle 3a00jeBaHUs M SMNUIEMHH B HCTOPUU
4eJI0BEYECTBAY.
Ne 4 «Bakumnanmusi Kak OpopMIaKTUKAa HWH()EKIHOHHBIX
3a00J1eBaHUN»

Paspen S. HaciiencTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTHU HACIEAOBAHUS

Coneprkanue ya4eOHOro MaTepuaia

Ipeamer wu 3amaum reHetuku. Ponp nuronorum U
SMOPHUOJIOTUM B CTAHOBJIICHUM TE€HETUKH. BKianm poccuiickux u
3apyOeKHBIX YUYEHBIX B pa3BUTHE TeHETHKU. MeToAbl TeHeTUKHU
(ruOpUIOIOTUUECKHH, [IMTOT€HETUYCCKU, MOJIEKYJISIPHO-
TCHETUYCCKUH). OcCHOBHEIE TeHEeTUYECKHE TTOHSATHS.
l'eneTnveckass  CHUMBOJIMKA,  HCHOJB3yeMas B CXemax
CKpEILIMBaHUM.

3aKOHOMEPHOCTU HACIICIOBAHUS NMPU3HAKOB, YCTaHOBJICHHBIC [
Mennenem. Mounorubpuanoe CKpElIMBaHUE. 3akoH
eauHooOpa3uss TuUOpHUIOB TepBOro mokojeHus. [lpaBuio
JOMUHUPOBaHMUS. 3aKOH paclleljeHus npu3HakoB. [‘umoresa
YUCTOTHI ramer. ITomHOE Hu HEMOJIHOE
noMuHHUpoBaHue. JurubpuaHoe CKpElIMBaHUE. 3aKkoH
HE3aBHCHMOI'O HACJIeIOBaHMS TpU3HAKOB. lluTorenernueckue
OCHOBBI ~ JWTHOPUTHOTO  CKPEIIMBaHUA.  AHAIU3UPYIOIIEe
ckpenuBaHue. Vcrnonp3oBaHne aHATU3UPYIOMIETO CKPEIIMBAHUS
JUISL ONIPEJICJICHNs TeHOTUIa 0co0un

OK-01, OK-02,
OK-04




IIpaxkTrueckoe 3anstue Ne 5

Pemenne 3aaa4 Ha OIpCACICHHUE BEPOATHOCTU BO3HUKHOBCHUSA
HACJICACTBCHHBIX IMPU3HAKOB IIPpU MOHO-, 1U-, HOHI/II‘I/IGpI/II[HOM )51
AHAIIM3UPYIOIIEM CKPEIIMBAHKWH, COCTABJICHHUEC TI'CHOTHUIIMYCCKHUX
CXCM CKPCIIHMBAHUA

Tema 5.2.
CleruieHHOe HaclleI0BaHHE MMPU3HAKOB

Conepxkanue y4eOHOro MaTepHraia

CueruieHHoe HacienoBanue npusHakoB. Pabora T. Moprana mo
CIICTUICHHOMY HAaclIeIoBaHUI0 TreHoB. HapymieHue crerieHus
IF€HOB B pe3ylbTaTe KPOCCUHIOBEpa. XPOMOCOMHAasi TEopus
HACJIEICTBEHHOCTHU. | 'eHeTHYeCKHe KapThl.

I'enernka nona. XpoMOCOMHOE OIPEAEIEHUE MM0J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMerHeile u TeTeporaMeTHbIC
OpraHH3MBI. HaCJIeI[OBaHI/IG IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

[IpakTnueckoe 3ansitue Ne 6

Pemenue 3a/lad Ha OIPCACIICHUC BCPOATHOCTU BO3HUKHOBCHHA
HACJICACTBCHHBIX IIPHU3HAKOB IIpHW CHCIUVICHHOM HACJICAOBAaHHU,
COCTAaBJICHHUC I'CHOTUITNYCCKUX CXCM CKPCHIMBAHU

Tema 5.3.
3aKOHOMEPHOCTH U3MEHYHBOCTH

Coneprkanne y4eOHOro MaTepurana

HN3MenunBocTb. BUABLI M3MEHYMBOCTHM: HEHACJICACTBECHHAS U
HacJIeACTBCHHAS. Pons cpeasl B HEHacCJIeJICTBEHHOMN
M3MEHUYMBOCTH. XapaKkTepucTruka MO (DUKAITTOHHOM
W3MEHYMBOCTU. BapuanMoHHBIN pA1 W BapUALMOHHASA KpHUBAs.
Hopma peakuuu npusHaka. KonnuecTBeHHbIE W KaueCTBEHHBIE
MPU3HAKK U WX HOpMa peakuuu. CBocTBa MOIUDUKAITMOHHOM
M3MEHUYMBOCTH.

HacnengcrBeHHast, WM  TEHOTHIIMYSCKAS  H3MEHUHBOCTb.
KoMOuHaTiBHasT W3MEHYUBOCTh. Meii03 W TOJIOBOW MPOIECC —
OCHOBa  KOMOWHATUBHON N3MEHYNBOCTH. MyTanronHas
N3MEHUYNBOCTD. Knaccudpukanus MYyTaLlWN: Ir¢HHBIC,
XpPOMOCOMHBIE, T€HOMHbIE. YacToTa W MNPUYUHBI MYyTalWM.
Myrtarennble (QakTopel. 3aKOH TOMOJOTHYECKHX pSIOB B
HacJIeICTBEHHON N3MEHYNBOCTU

H. 1. BaBuioBa
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Pemrenne 3amau Ha omnpeneneHue BEPOATHOCTU BO3ZHUKHOBEHUS
HACJIEICTBEHHBIX  IPU3HAKOB  IIPU  PA3JIMYHBIX  THUIIAX
B3aUMOJCICTBUS T'€HOB, COCTaBJICHUE T'€HOTUIIMYECKHX CXEM
CKpEIIMBAHUS

Tema 5.4.I'eneTrka 4yeoBeKa

Conepikanue y4eOHOro MaTepuaia

I'eneruka 4vesoBeka. Kapuorun yenoBeka. OCHOBHbIE MeTO/bI
TeHeTHKH  4YCJIOBEKA: TCHCAJIOTUUYCCKUM,  OJIM3HEIOBEIM,
IIUTOICHETUYCCKUM, OMOXUMHUYECKUI, MOJIEKYJISIPHO-
TCHETUYCCKHIA. CoBpemMeHHOE onpeieeHue FeHOTHIIA:
MOJHOT€HOMHOE CEKBEHHPOBAHHWE, T'€HOTUIIMPOBAHHE, B TOM
yucie ¢ nomompio  IIIP-ananuza.  HacneacTBeHHbIE
3a00JIeBaHUs  4YeJIOBEKa: TEeHHbIC O00Je3HH, OOJC3HH C
HACJEACTBEHHON  MPEapaclooKEHHOCTbIO,  XPOMOCOMHBIE
6ose3nu. ComaTuveckre 1 reHepaTuBHble MyTanuu. CTBOJIOBbBIE
kietku. [IpuHuuMnel 370poBOro obOpasza >KW3HH, JUATHOCTUKH,
NpoUIAKTUKU W JIEYEHHS TeHEeTHYeCcKHx Oone3Heil. Meauko-
TEHETUYECKOE KOHCYJbTUPOBAaHUE. 3HAYECHHE MEIUIIMHCKOMN
T€HETUKH B TMPEJOTBPALIECHUA M JIEYEHHMH TE€HETHYECKHUX
3a00JIeBaHUM YeJIOBEKa

[IpakTuueckoe 3anarue Ne 8

«CocTaBlieHIE M aHAIIN3 POAOCIOBHBIX YCIIOBCKA»

Pa3znes 6. DBoIIOIHOHHAA OHOJIOTHUA

Tema 6.1. DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B
ouoornu

Copepxanue yueOHOTo MaTepuana

[Ipennoceuiku ~ BO3HUKHOBEHHS — JBOJIIOLMOHHOW  TEOPHH.
JBOJIOLMOHHAS TeOpPUA W e€é MecTO B OuMosiorum. BiusHue
ABOJIIOIIMOHHONW TEOPUU Ha pa3BUTHE OMOJOTUH M JAPYTUX HAYK.

CBuIeTenbLCTBa SBOJIIOIHY. ITaneonTomornueckue:
MOCJIESOBATEIHHOCTD MOSBIIEHUSI BUIOB B
MaJICOHTOJIOTUYECKOM JIETOIHCH, IIEPEXOIHBIE (hopMmbI.

buoreorpaguyeckue: cxoncTBo M paznuuue ¢ayH u  (iaop
MaTEpPUKOB M OCTPOBOB. OMOPHOJIOTUYECKHE: CXOACTBA U

OK-01, OK-02,
OK-04,IIK 2.2




paznuuus ~ AMOPHUOHOB  pa3HBIX  BUJOB  IO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHbIE,
pyIUMEHTApHBIC OpTraHsbl, aTaBU3MBEI. MounekysipHo-
OMOXMMHYECKHE: CXOJICTBO MEXAaHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METaOOIMUECKUX ITYTEH Y BCEX KUBBIX OPTAaHU3MOB.
OpomounronHass  teopusa Y. JapBuna.  IIpegnocwuiku
BO3HMKHOBEHHS JapBHHHU3MA. JIBHKYIIME CHIIBI DBOJIOIHU
BugoB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMpHU
OTPAaHHYEHHOCTH PECypCOB, HEOMpeAcHEéHHasT HW3MEHYHBOCTD,
60pn0a 3a cylecTBOBaHUE, €CTECTBEHHBIA 0TOOD)

Tema 6.2.Mukpo3Boronus

Coneprkanue ya4eOHOro MaTepuaia

Cunrernueckast Teopusi 3Bomonuu (CTD) u e€ ocHOBHbIE
nosiokeHud. Mukpossoonus. Ilomyasinusi Kak eguHuna
BH/1A M IBOJIIOIUH.

JBwxyume cuibl  ((akTopbI)IBOMIOLMU BHJIOB B IPHUPOJE.
MyTaunoHHBIH TponecC W KOMOMHATUBHAsg W3MEHYUBOCTb.
[lonynsaumonHusle BOMHBI M Jpeid reHoB. Mzomauus u
murpaius. EctectBenHblii ot00p — HampaBisiomuil - GakTop
IBOJIIOLIMH. ®opmbl €CTECTBEHHOI'O
otOopa. [IpucrnocobIeHHOCT,  OPraHU3MOB  Kak  pe3yJbTar
sBomoruu. Ilpumepsl  mpucnocoOneHUd y  OpraHU3MOB.
Apomopdo3bl ¥ uamoamanTauuu. Buau BumooOpazoBaHHeE.
Kpurepun Buma. OcHoBHble (OpMBI  BHA00OOPAa30BaHUS:
reorpauyeckoe, IKOJIOrHuecKoe

Tema 6.3.MakposBonronus

CopepxaHne yueOHOT0 MaTepuana

Makpo3Boaonusi. @®opmbl  IBoJIOUMHU:  puneTHyeckas,
JIMBEpreHTHasl, KOHBepreHTHasl, napauienabHas. HeoOpatumocTts
9BOJIIOIIIH

IIpakTnueckoe 3ansatue Ne 9

«CpaBHEHHE BUI0B 10 MOP(OIOTHYECKOMY KPUTEPHIO»

Pa3nes 7. Bo3HuKHOBeHMe ¥ pa3BUTHeE KU3HH Ha 3emuie

Tema 7.1.3apoxieHue U pa3BUTHE KU3HU

Copepxannie yaueOHOT0 MaTepuana

I[OHay‘{HBIC MPCACTABJICHUA O 3apOXKICHUU KU3HU. Hay‘{HLIC

OK-01, OK-02,
OK-04, 11K 2.2




TUNOTe3bl BOBHUKHOBEHHUsI KU3HU Ha 3emiie: a0uoreHe3 u
naHcnepMus. XuUMHYecKas HBOJOLMS. AOHOTeHHBI CHHTE3
OpraHNu4YeCKHUX BEILIECTB W3 HEOPTaHUYECKUX.
OKCHEPUMEHTAIBHOE TMOATBEPKICHUE XUMUYECKON 3BOJIIOLMU.
HavaneHbie 3Tanel 6uonorudeckoit sBomonun. ['unoresa PHK-
Mupa. DopMupoBaHre MEMOPAHHBIX CTPYKTYP U BOSHUKHOBEHHE
npotokyeTku. IlepBoie KieTkn u ux spomonus. GopmupoBaHue
OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xu3nm Ha 3emuie 1o 3paMm U mepuonaMm. Karapxeil.
Apxeiickasg u mnpotepo3oickas spbl. [lameo3olickas spa u eé€
TIEPUOLBI: KeMOpHUHCKHH, OPJIOBUKCKUH, CUJTYpUICKH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, epMcKUil. Me3o3olickas 3pa u
€€ mepuoAbl: TPUACOBBIN, FOPCKHIi, MestoBoi. KaliHo30iickas 3pa
1 €€ NepHoJIbl: NaJIEOr€HOBBIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

Tema 7.2.
CucreMa OpraHuYeCcKoro MHUpa.

Hponcxomneﬁue YCJIOBCKA — aHTPOIIOI'CHE3

Conepixkanue y4eOHOro MaTepuaia

Cucrema OpraHM4eckoro Mupa KakK OTpPaXXEHHE HBOJIIOLHUU.
OcHoBHbIE CHUCTEMAaTHUYECKUE TPyl OpraHU3MOB.
XapakTepucTuka KiauMMaTa M TI'EOJIOTMYECKUX  IIPOLECCOB.
OCHOBHBIE OTambl HBOJIOLMU PACTUTENBHOTO M KUBOTHOTO
Mupa. Apomop¢o3bl y pacTeHM M KHUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

OBonronus 4eloBeKa. AHTpPOIIOJNIOrUs Kak Hayka. Pa3Butue
MIPENCTAaBICHUM O TPOMUCXOXKIEHUM  4eloBeka. Merozasl
M3y4YeHUsI aHTpororeHesa. CXOACTBa M pa3ivuusi 4elloBeKa U
KUBOTHBIX. Cucremarnueckoe IIOJIOXKEHUE
yenoBeka. J[pwxkymme  cuibl  (QakTOpbl)  aHTPONOIeHe3a.
HacnenctBeHHass W3MEHYMBOCTP W €CTECTBEHHBIM  OTOOP.
OOmiecTBeHHBI 00pa3 >KU3HU, W3TOTOBIEHHE OPYAMH Tpy[a,
MBIIIIJICHHUE, PeUb

Tema

7.3.0CHOBHBIE  CTaJgUHd  DBOIIOLIMH

Conepixkanue ya4eOHOro MaTepraia




YCJIO0BCKa

OcHOBHbIE CTaAMM W BeTBH JBOJIOLMM  YeJOBeKa:
aBCTpaJionUTeKu, YenoBek ymenblil, UemoBek MpSAMOXOASIIUH,
YenoBek HeaHAEPTAIBCKUM, YenOBEK pa3syMHBI COBPEMEHHOIO
tuna. Haxoaku McKkomaeMbIX OCTaHKOB, BPEMsI CYIIECTBOBAHUS,
o0macTh pacrnpocTpaHeHus, 00BEM TOJOBHOrO Mo3ra, o0pas3
KHU3HU, OPYIUSL.

Yenoeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIECOHIHAS
(eBpasuiickas), HErpo-aBCTPaJIOU THAS (3xBaTopHuabHA),
MOHTIOJIOUIHAs (a3maTcko-aMepHKaHCKas). Yeprol
MPUCTIOCOOJICHHOCTH TMPEACTABUTENCH YENOBEYECKHX pac K
YCIOBUSIM ~ CYILIECTBOBaHMUS. EIMHCTBO 4EIOBEUECKHUX pac.
Kputuka pacuzma

[IpakTuueckoe 3anarue Ne 10

«BpeMH " IIYTHU PACCCIICHUA YCIIOBCKaA I10 IIJIAHCTEY

Paspnen 8. OpranusMsl U OKpykaunias cpeaa

Tema 8.1.Oxonorus xak Hayka. Cpenbl )KU3HH.
Dkosnorudeckue (GpakTopsbl

Copepxanne yueOHOT0 MaTepuana

JKOJIOTHSI KaK Hayka. 3aiauMm W pasjeibl 3KOJIOTHM.
Metoabl  3KOJOTMYECKUX  HCCIIENOBaHUI.  ODKOJOTMYECKOE
MHPOBO33PEHHE COBpPEMEHHOro uenoBeka. Cpenbl oOWTaHUs
OpraHM3MOB:  BOJHAs, HA3€MHO-BO3AYIIHAs, IIOYBEHHad,
BHYTPUOpPraHU3MEHHasl. DKoJorn4yecKkue (paxTopsl.
Knaccudukanus skonornyeckux (GakTopoB: aOHOTHYECKHE,
OMOTHMYECKHE M aHTpPONOreHHble. JlelcTBHE HKOIOIMYECKHUX
(dakTOopoB Ha oOpraHu3Mbl. AOHOTHYECKHE (aKTOpBI: CBET,
TeMIiepatypa, BiIaKHOCTh. Dortomepuoausm. IIpucmocobienus
OpPraHu3MOB K  JIEHCTBMIO  aOMOTHYECKUX  (DaKTOpOB.
buonornueckue  purmel. buotnyeckue  Qaxtopsl.  Bumsl
OMOTHUYECKUX B3aUMOJEHCTBUIA: KOHKYpPEHIMS, XHUITHHUYECTBO.
[lapazutu3aM, MyTyaau3M, KOMMEHCAJIU3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO),  aMEHCAJIW3M, HelTpanu3M.  3HauyeHue
OMOTHUYECKUX B3aUMOJEHCTBHI /17151 CYIIECTBOBAHUS OPTaHU3MOB
B IPUPOIHBIX COOOIIECTBAX

OK-01, OK-02,
OK-04, OK-07,
K 2.2




Tema 8.2.
DKOJIOTHYECKUE XaPAKTEPUCTUKHU TOMYIISIIUN

Conepikanue y4eOHOro MaTepuaia

JKOJIOTHYeCKHEe XAPAKTePUCTUKHU mnonyasuuu. OCHOBHbIE
[10Ka3aTeu HOMYJISALIMU: YHUCJIEHHOCTb, IJIOTHOCTb,
POXK1a€MOCTh, CMEPTHOCTh, MPUPOCT, Murpauus. [uHammuka
YUCJIEHHOCTH NOMYJISIIUY U €€ PeryJsiius

[Ipaktrueckoe 3ansitue Ne 11
«[ToacuéT MIOTHOCTH MOMYIAUUN Pa3HBIX BUI0B PACTEHUI

Paznea 9. Coo01iecTBa U 3K0J0rH4eCKHue CHCTEMbBI

10

Tema 9.1.
Coo0riecTBa OpraHU3MOB, YKOCUCTEMBI

Copepxanue yueOHOTo MaTepuana

Coo01ecTBO Opranu3mMoB — Ouorneno3. CTpykTypsl OHolIeHO03a:
BUJIOBasi, IPOCTPAHCTBEHHAsA, Tpoduueckas (muiuenas). Buapi-
noMuHaHThl. CBs3M B OHOLIEHO3E.

Okosnoruueckue  cuctembl  (9kocucrtembl). Ilonstue 00
KOocUcTeMe U OuoreoneHo3e. DYHKIMOHAIbHbIE KOMIIOHEHTHI
9KOCUCTEMBI:  MPOJYLEHTbI, = KOHCYMEHTBI,  pPEIYyLEHTHI.
KpyroBopor BemecTs M TMOTOK DJHEPITHMH B  DKOCHUCTEME.
Tpoduueckue (nuieBbie) YpoBHH dKOCHCTEMBI. [ureBsie menu
n cerd. OCHOBHBIE TIOKa3aTeNIM BSKOCUCTEMBI: Ouomacca,
MIPOYKIIHS. DKOJI0Tru4ecKue MIUPAMMJIBIL: POAYKIIH,
YHCIIEHHOCTH, 6uomacchl. CBOICTBA KOCHCTEM: YCTOMYUBOCTb,
camoperyJsnus, passutue. CyKieccus

Tema 9.2.
[IpupoaHbIE 5KOCUCTEMBI

CopepxaHne yueOHOT0 MaTepuana

IIpupoanbie 3KOCHUCTEMBI. OKOCHCTEMBI pPEK H  03Ep.
DKocucTeMa XBOMHOTO WJIM [IMPOKOJIUCTBEHHOTO  Jieca.
AHTpONOreHHbIe 3KOCHCTEMBI. ATpPO3KOCHUCTEMBI.
YpboakocucreMsl. bronorudeckoe M X03gWCTBEHHOE 3HAYCHUE
arpo’KocucTeM © ypOoskocucteM. buopazHooOpasme Kak
¢bakrtop YCTOMYUBOCTHU DKOCHCTEM. Coxpanenue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

Tema 9.3.
Buocdepa —
rio0agpHas

Copepxannie yaueOHOT0 MaTepuana

VYuenue B. U. Bepnanckoro o Ouocepe. I'panunbl, coctaB u
cTtpyktypa Omocheprl. JKuBoe BemecTBO W ero (QyHKIHH.

OK-01, OK-02,
OK-04, OK-07
K 2.2




3KOCHUCTEMA 3EMITHA

OcobenHoctn  Ouocdepbl Kak TI00ATBHOW  IKOCHUCTEMBI.
JluHaMu4eckoe paBHOBeCME M OOpaTHas CBsi3b B Owocdepe.
KpyroBopoThl BemiecTB 1 OMOreOXUMUIECKUE ITUKIIBI SJICMCHTOB
(yrnepona, azora). 3oHaNbHOCTh OHMochepsl. OCHOBHBIE OHOMBI
CyIIm

Tema 9.4.
Bnusinue aHTpOnoreHHbIX (pakTOpOB Ha

ouochepy

IIpodeccuonanbHo OPHEHTHPOBAHHOE coJiep:KaHue
(conep:kaHue MPUKJIATHOTO MOTYJIA)

UYenosedecTBo B Ouochepe 3emin. AHTPONIOTEHHBIC W3MCHECHUS
B ouocdepe. I'moGanbHBIC IKOJIOTUYECKUE
npo6iembl. CocylliecCTBOBAaHUE  MPUPOABI U YEJIOBEYECTBA.
Coxpanenue OuopazHOOOpa3usi Kak OCHOBA YCTOWYHBOCTH
6uocgepsl. OCHOBa palMOHAIBLHOIO YIPABJIEHUS MPUPOAHBIMU
pecypcamMu M HMX HCIOJIb30BaHHe. JlOCTHKEHHsS OWOJIOTHH W
OXpaHa MPUPOJIBI

[IpakTnueckoe 3ansitue Ne 12

((OTXOIII)I IMMIICBOI0 IMPOMU3BOJACTBA»

Tema 9.5.
Brnusinue conmanbHO-IKOIOTHYECKUX (PaKTOpPOB
Ha 3]I0POBBE YEIOBEKA

IIpodeccuonanbuo OPMEHTHPOBAHHOE co/iep:kaHue
(copepxaHue NPUKJIATHOTO MOAYJIST)

310poBbe U ero cocrapiswimme. PakTopbl, N0J0KHUTEIbHO H
OTPHLATEIbHO BJIMAIOINME HAa OPraHU3M  4eJOBEKa.
[IpoGnema TEXHOTEHHBIX BO3JIEHCTBUI Ha 3/10pOBbE 4YEIOBEKa
(37IeKTpOMarHUTHBIE TMOJIs, OBITOBAs XMMHUS, HN3OBITOUYHbIE
IIyMBI, paguanus U T.I.). Ajanrtanusi OpraHu3Ma 4YeloBeKa K
¢bakTopam okpyxaromeil cpensl. IlpuHumnel GopmMupoBaHUsS
310poBbecOeperatoniero noseaeHus. Gusnyeckass aKTUBHOCTb U
3/10pOBbE. BHOXMMUYECKUE ACTIEKTHI palliOHAILHOIO MUTAHUS

JlaboparopHas pabota Ne3

@dakTopsl, BIMSIIOIIME HA OpPraHW3M uyenoBeka  «BriusiHue
abmoTnuecknx (aKTOpoB Ha 4YeIOBeKa (HU3KHE W BBICOKHE
TEMIIEPATyPhI)»

Paznen 10. Cesiekuysi OpraHn3MoB, OCHOBBI OHOTEXHOJIOTHH

Tewma 10.1. Cenexuus Kak HayKa U Ipolece

u Coniepxanue yueOHOro MaTepuasa

OK-01, OK-02,
OK-04, OK-07,




Ceslekumusi Kak HayKa M mpouecc. 3apoXKJICHUE CEJICKIIUU U
nomectukanusi. Yuenne H. WM. BaBwioBa o0 1neHTpax
MHOTOOOpa3usi ¥ MPOUCXOKIACHHUS KYJIbTYPHBIX PACTCHHIA.
LleHTpBI MPOUCXOKAECHUS TOMAIIHUX KUBOTHBIX. COpT, mopoja,
mramM. CoBpeMeHHbIe MeTObI cejieKIMU. MaccoBbIil

U WHIUBUIYyaJbHBIA OTOOpPHI B CENEKUHUU pacTeHUH U
YKABOTHBIX. Ouenka 3KCTEPBEPA. bim3kopoacTeeHHOE
cKkpemuBaHnue — UHOpuauHr. Yucras nuHug. CKpelluBaHUe
yucThIX  JuHMM.  ['erepo3uc, wnm  rulOpupHas  cuia.
HeponcrBennoe ckpeumuBanue — ayrOpuaunr. OtnanéHHas
rubpunmsaruss U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 H
MOJIyYEHUE MOJMUIUIONAO0B. J[OCTHMXKEHUs CeNeKIUU pacTeHUuM,
YKUBOTHBIX U MUKPOOPTaHW3MOB

Tema 10.2. OcHOBBI OMOTEXHOJIOTUH

Copepxanue yueOHOro MaTepuana

buorexHomorust  Kak  oTpacib  INPOMU3BOACTBA. | 'eHHas
WHKeHepusa. Otambl  co3ganus pekomOmHanTHOH JIHK m
TPAHCTEHHBIX OpraHu3MoB. Kiierounas muxeHepus. Knetounsle
KyJAbTypbl.  MUKpPOKIIOHAIBHOE  PAa3MHOXKEHHE  PACTCHMI.
KiionnpoBanue BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpPraHU3MOB. DKOJIOTMYECKUE U dTHYeckue npoodiembl. MO —
TeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPraHU3MbI

K 2.2

Tema 10.3. BHOTEXHOIOTHUH B )KU3HUA U
npodeccuun

IIpodeccuonanbuo OPMEHTHPOBAHHOE co/iep:kaHue
(copepxaHue NPUKJIATHOTO MOAYJIST)

OcCHOBHbIE HANpaBJIEHUSI COBPEMEHHON OHOTEXHOJOTMH B
npodeCcCUOHATBbHONM  AEATENbHOCTH  4eloBeka.  MeToabl
OMOTEXHOJIOTHH. OOBeKThI OMOTEXHOJIOTHH. OTtnka
OMOTEXHOJOTMYECKMX M  TEHETHYECKHX  IKCIEPUMEHTOB.
[IpaBuiia noucka u aHaian3a OGMOIKOIOTHUECKON HHPOPMAIUH U3
pa3NMYHBIX ~ MCTOYHUKOB  (HayuyHas W ydyeOHO-Hay4dHas
IuTepaTypa, CpelicTBa MaccoBor nH(popmanuu, cetb UHTEpHET 1

JIpyrue)

IIpakTnueckoe 3anarue Ne 13, Ne 14




Ne 13 Keiicel Ha aHanmu3 UHGOPMALIMKA O HAYYHBIX JOCTHIKCHHIX
B 00JaCTH TEHETUYECKUX TEXHOJIOTHHA, KICTOYHONH HHXKECHEPHH,
MUIIEBBIX OUOTEXHOJIOTUH.

Ne 14 3ammura kelica: mpeAcCTaBlI€HUE PE3YJIbTATOB PEILICHUS
KEHCOB (BBICTYIUICHHE C MPE3CHTAITUEH )

Pasznen 11. Pemenne keiicoB B ob1acTu 6uorexnoaoruii 20 4
IIpogeccrnonanbHo OPHEHTHPOBAaHHOE cojepxxaHue
(coep:xaHue NPUKJIATHOTO MOAYJIST)
PasBuTHe  NpPOMBINLIEHHOW ~ OMOTEXHOJIOTMH H  ee 2
NpUMeHeHHe B KH3HM 4YeJOBeKa, T[IOMCK M  aHalu3 OK-01, OK-02,
Tema 11.1 BHOTEXHOLOM EI:(bOpMaL[I/II/I U3 pa3nYHbIX I/ICTO‘IHI/IKOBU(Hay‘IHa}I U y4eOHO OK-04, OK-07
B IIPOMBILILICHHOCTH y4dHasi JIUTEepaTypa, CpeAcTBa MaccoBOW WH(pOpMAIHH, CETh K 2.2
WuTepHer u apyrue)
Ne 15 Kelicei Ha ananu3 wuHbOpMAUU O PaA3BUTUHU
OMOTEXHOJIOIMH B MUIIEBOM MPOMBIIIIEHHOCTH 2
Ne 16 3ammra kelica: NpeACTAaBIEHUE PE3YJIBTATOB PEILICHUS
KeiCOB (BBICTYIJIEHUE C NTPE3EHTAINEH )
IIpomeskyTounasi arrectanus (11 depeHIUpOBaHHbIN 3a4eT) 2
Bcero: | 2

2[5] O6pazoparensnas opranusamus caMOCTOATENHEHO ONpPENENIET COlepKaHKe Pa3/iena, BHIOUpas OfHy U3 mpeoxkennsix Tem 11.1.1 -11.1.3.




3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30BATEJIBHOM
JTUCHUILINH

3.1. [Ins peaqu3anuy NporpaMmbl M CHUIIMHBI 10JIKHBI ObITH MPELyCMOTPEHbI
cIeyIolue crenuaabHble MOMeIeHHs:

OcBoenne mporpammbl  oOmieoOpazoBarenbHoOi  aucturuiiabl  OJ[.08  Buonorus
ocymectBisiercss B ['BIIOY KK «KTOK», peamusyromero oOpa3oBaTelbHYIO MPOTpaMMy
cpennero obmiero obpaszoBanus B mnpenenax ocBoeHus OII CITO na 6a3ze 0OCHOBHOTO OOIIETO
oOpa3oBanusi, B yuyeOHOM KabuueTre «bHONOTHS», B KOTOPOM HMEETCS CBOOOIHBIN JOCTYH B
HuTepHeT BO BpeMsl yueOHOTr0 3aHATHS U B IEPUOJ BHEYUEOHOI 1eATEIbHOCTH 00yYaroINXCs.

[Tomemenne kabunera ynoBieTBOpsieT TpeboBaHusM CaHUTAPHO-IMHIEMUOIOTHICCKUX
npaBua u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THUIIOBBIM OOOPYIOBaHUEM,
YKa3aHHBIM B HACTOSIIIKUX TPEOOBAHUAX, B TOM YHUCIIE CIEHUAIN3UPOBAHHON yueOHOU MeOebio
U CpelicTBaMHU OOy4YEHHUsI, TOCTATOUYHBIMH JIJIsi BBITIOJIHEHHUS TPEOOBAaHUN K YPOBHIO TOJATOTOBKHU
oOyJaromuxcs.

B xabuHere wuMeeTcs B HaIUYUHA MYJIBTHMEIUHHOES OOOpYIOBaHUE, IOCPEICTBOM
KOTOpPOT0 YY4aCTHUKH 00pa30oBaTeNbHOTO MpoIlecca MPOCMATPUBAIOT BU3YAIbHYIO HH(POPMAIUIO
1o OMOJIOTHH, CO3/Ial0T MPE3CHTALUU, BUICOMATEPHUATIbl, UHBIE JOKYMEHTHI.

B coctaB yueOHO-METOOMYECKOTO M  MaTepUATbHO-TEXHMYECKOTO OOECTICUCHHS
nporpamMmsl oo1meoopazoBarenbHoit auctuumabl O1.08 bruonorus BXomsT:

TexHudeckue cpencTpa 00yueHus:
- [IK ¢ goctymnom B uHTEpHET

- MyJIbTUMEUITHAs TOCKa

- IPOEKTOP

B Oubnuoteunsiit GoHa BXOAAT yuyeOHUKH, ydeOHO-MeToauueckne KoMIuieKTol (YMK),
obecnieunBaronue ocBoeHue yueOHoi mucturiuabl OJ1.08 buosnorus pekoMeHJI0BaHHBIC WU
JOTYIIEHHbIE N7 MCMOJb30BaHUS B MPO(ECCHOHANBHBIX 00pa30oBaTeNbHBIX OpPTaHHU3AIMIX,
peanu3yonmx 00pa3oBaTeIbHYI0 MPOTpaMMy CpEAHEro oO0IIero o0pa3oBaHMs B Mpenenax
ocsoenust OI1 CIIO na 6a3e 0CHOBHOTO 00111€TO 00pa30BaHUA.

bubnuoreunslit GOHT AOMONHEH YHIMKIONEAUSIMH, CTPABOYHUKAMU, HAYYHOU U HAyYHO-
MONYJISIPHOM, XyI0KECTBEHHON JIUTEPATYPOU U Ip.

B nmpouecce ocBoeHus mnporpammbl yueOHON gucumiuimHbl - OJ1.08  buonorus
oOydaromuecss HMMEIT BO3MOXKHOCTh JOCTyHa K DJIEKTPOHHBIM Y4eOHBIM MaTepHalam,
MMEIOIIHECS] B CBOOOHOM JIOCTyne B cucteMe WMHTepHET (ANeKTPOHHBIE KHUTH, MPAKTHKYMBI,
TecThl, MaTepuansl EI'D u ap.)

3.2. UndopMmannoHHoe obecniedeHHe peaju3alui NPorpaMmMbl

g peanuzanuu MporpaMMbl OUOMMOTEUHBINH (GOHI 00pa3oBaTENbHON OpraHu3alud
JOJKEH HMMETh TIeYaTHbIE U DJIEKTPOHHBIE OOpa3oBaTelbHbie W WH(GOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE ISl UCTIOIB30BaHMs B 00pa30BaTEILHOM IPOIECCE, HE CTapIle ISITH JIET C
MOMEHTA U3/IaHUs.

3.2.1. OcHoOBHBIE IEYATHbIEC U3JAHUA

1. Aradonona W.b., Kamenckuii A.A., CuBormnazoB B.W. buonorus (6a30BbIif ypOBEHb).
yuebnuk mis cryn. CI1O.- M., 2024



2. bensies [1.K., Apvmun .M., Ky3uenosa JI.H. u ap. buonorus (6a3oBslii ypoBeHs). 10
Knacc. — M., 2022.

3.CuBornazoB B.U., Aradonoa N.b., 3axapoBa E.T. buonorus. OOmas Owosorus:
6a3oBbIit ypoBeHb, 1011 kiacc. — M., 2018.

3.2.2. JlonoaHUTeIbHAS JUTEPATYPa

1. Honuesa A.}O. buonorus. Bech mKkonbHBI Kypc B cxemax u Tabnuuax. — M.,
2014.

2. Hukutunckas T.B. buonorus: kapManHblil cripaBouHuk. — M., 2019.

3.2.3. DJ1eKTPOHHbIE U3TAHUS

1. www. sbio.info (Bcsi Oumonorusi. CoBpemeHHass OWOJIOTHS, CTaThU, HOBOCTH,
OuOIMOTEKA).

2. www.window.edu.ru (ExuHoe OKHO gocTyma K 00pa3oBaTelbHBIM pecypcam
WuTepuera no 6uosorun).

3. www.5Sballov.ru/test (Tect mis abUTypHeHTOB MO BCEMY ULIKOJIBHOMY KypCy
Ouosorun).

4. www.biology.ru (buomoruss B OrtkpbiTom Komnemke. CalT  comepx uT
JIEKTPOHHBIN y4eOHUK 1m0 6uonorun, On-line TecTh).

5. www.informika.ru (OneKTpoHHBI y4eOHHMK, OONBIIONW CIMCOK WHTEPHET-
peCcypcoB).

6. www.nrc.edu.ru (buonormueckass kaptuHa Mupa. Pa3gen  KOMIBIOTEPHOTO
yueOHHUKa, pa3padoTaHHOr0 B MOCKOBCKOM roCyJapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

1. www. nature. ok. ru (Pemkme m wucuesaromue KuBOTHbie Poccum — mpoexT
Oxonorudeckoro 1eaTpa MI'Y um. M.B.JIomoHocoBa).

8. www .kozlenkoa.narod.ru ([ns Tex, KTO y4uTcs caM W y4YUT APYTUX; OYHO H
TUCTaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM TIPEIMETaM).

9. www.schoolcity.by (buonorus B Bonpocax u oTBeTax).

3.2.4. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. ®enepanbHblil 3ak0H 0T 29.12.2012 Ne273-03 «O06 obpazoBanuu B Poccuiickoii
Denepauun».

2. [Ipukaz Munobpuayku Poccum ot 17.05.2012 Ne 413 «O06 yTBepKIaeHUU
(benepasbHOro roCyAapCTBEHHOTO O0pa30oBaTEIbHOIO CTaHIapTa CpelHEro (MOJIHOTo) OOIIero
00pazoBaHUN.

3. [Tpuka3z MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHHH U3MEHEHUN
B [Ipuka3z MunucrepcrBa obpazoBanus u Hayku Poccuiickoit ®@eneparun ot 17.05.2012 Ne 413
“O06 yrBepxkaeHun ¢eaepaTbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAApTa CPEIHETO
(momHOTO0) 00I11IeT0 00pa30BaHUs Y.

4. [Tucemo JlemapTameHTa TOCYAapCTBEHHOW MOJUTUKA B cdepe MOJITOTOBKU
pabounx kanpoB u 1O Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenmanuu mo
OpraHu3alliil  TOJYYEeHHs CpelHero obmero oOpa3oBaHuss B  HOpelenax  OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPAMM CPEIHEro MpodecCHOHATBLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o0riero o0Opa3oBaHus C y4eToM TpeOoBaHUH (eepaIbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHbBIX



CTaHJapTOB M MOJNy4yaeMoOW MNpOQecCHH WIN CIEeUUaTbHOCTH CPEAHEro MNpo¢eCcCHOHATBHOTO
o0pa3oBaHU.
4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111€00pa30BaATeJIbHOM IHCIIUIIJINHbBI

KoHTpo/Ib M OlleHKAa pE3yIbTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON IUCIMILIIMHEI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBIeHHbIE Ha (POPMHUPOBAHHUE OOIIUX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II\/'I I10 pasgciaM U TEMaM COACPIKaHUA yqe6Hor0 marepuala.

Oo6masi/mpogeccuoHanbHAS Tun OLIEHOYHBIX
Pa3zgen/Tema
KOMIIeTEeHIUA MeponpusTUsl

Ob6cyxenue o Bonpocam
JIEKIIUH

Pa3pabotka rioccapus
3anojHeHue CpaBHUTEIbHBIX
TadJIHIL

TecTtupoBanue

YcTHbI onpoc

JIMKTaHT Ha MCIOJIb30BaHUE

Temsr 2.1 -2.3, 3.1- 3.3,

OK 0l. Boibupats cnoco0bl 4.1-43, 5154, 6.1-6.3,

peleHus 3a71a4 7.1-7.3,8.1,8.2,9.1-93, apryMeHTOB, OMOJIOTHYECKON
podeccHOHATbHOM 9.4M0-o/c 3 1 9 .5M-o/c, | TepmunOTOrNY U CUMBOIMKH
JIESTCIBHOCTH IPUMEHUTENIBLHO | 10.1, 10.2, 10.311-0/c, | ManuBunyansHas

K Pa3IU4YHBIM KOHTEKCTaM 11.1II-o/c caMOCTOsITelIbHAas paboTa

[IpencraBnenue pe3yinbTaToB
NPaKTUYECKUX padboT

3amura TBOpUECKUX padoT
3ammTa MHIUBUAYAITBHBIX
IIPOEKTOB

Brimonnenne 3aJaHuN
IPOMEKYTOUHON aTTeCTalluU
OnenuBaemast TUCKYCCHS 11O
BOIPOCAM JIEKLIUU
Pa3zpaboTka MeHTaNBHOM

OK 02. Hcnons3oBath
Temsr 1.1, 2.1 -2.3, 3.1- | KapThl B MHUHHU I'pyNIax
COBpEMEHHBIE cpencTsa 33 4143 5154 61 | Bamomsenye n sammta
fromcia, afarmsa PO n1abopaTopHbBIX paboT
u I/IHTCpl‘IpeTaI_II/II/I 6.3, 7.1'7.3, 8.1, 8.2, 9.1' p p p
[IpencraBnenue pe3ynbTaTOB
HHpOpMaILHH, 93, NPaKTHYECKUX PaboT
u uHpopmauonusie | 9.4IT-o/c, 9.511-o/c, 10.1, Hp P
TEXHOJIOTHH JUIsl BBIOMHEHHS | 10.2. 10.311-0/c. 11.11T-0/ PE/CTABIICHHC yCTHBIX
. oo 1U2L0IC, LLA0/C 1 co00mennii ¢ npesenTanueli,
3aaq npodeccnoHanbHOM
MTOJITOTOBJICHHBIX TTO
JEeSATEIIEHOCTH
MEPEYHIO UCTOYHUKOB,
PEKOMEHTOBAaHHBIX
MpenoaaBaTeneM

Temsr 2.1 -2.3, 3.1- 3.3,

OK 04. Db dexTrBHO 41-43, 51-5.4, 6.1-6.3
B3aUMOJIENCTBOBATh m 21738182 0103
paborath B KOIEKTMBE W | _ T

KOMaHIae

OO6cyxaeHue mo Bompocam
JIEKIIHH

[IpencraBnenue pe3ynbTaTOB
9.4IT-o/c, 9.5I1-o/c, 10.1, | mpakTHYECKUX pabOT

10.2, 10.3M0-0/c, 11.1T1-0/c | 3aIIHTa TBOPYECKHX padOT

3[6] Mpodeccronansno oprenTHPOBaHHOE COMEPkKAHHE (COAEPIKAHME TPHUKIATHOTO MOTYIIs)



3ammra
MIPOCKTOB

HUHAWBUAYAJIbHBIX

OK 07. CopaelicTBOBaTh
COXpaHEHUIO OKpY KaroIIeH
Cpelbl, PecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS

00 U3MCHCHHMM  KIHMMAaTa,
TIPUHITATIBI OEepEKITUBOTO
MpoOU3BOJICTBA,  A(hEeKTHBHO
JIENCTBOBATH

B UPE3BBIYAIHBIX CHTYAIHSIX

Temsr 1.1, 2.1 -2.3, 3.1-
3.3, 4.1-4.3, 5.1-54, 6.1-
6.3, 7.1-7.3, 8.1, 8.2, 9.1-
9.3,

9.411-0/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-0/c, 11.11T-0/c

[IK 2.2 Oka3sbiBaTh cepBHUC Ha
BO3YIIHBIX CyJax

P9,T94-95
P 10, T 10.1-10.3
P11, TI11.1.1

OO6cyxeHue 1mo Borpocam
JEKLIHH

Pa3pabotka rioccapus
3anoJIHEHUE CPAaBHUTEIIbHBIX
TabIHI

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha HCHOJB30BaHUE
apryMeHTOB, OMOJIOTMYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocrosTelbHas paboTa
IIpencraBnenue pe3ylbTaTOB
MPAKTUYECKHUX paboT

3amuTa TBOPUYECKUX padoT
Brinmonnenue 3aganuii
IIPOMEKYTOYHON aTTECTallUN
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