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1. TINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPE/IMETA (6a30Bbiii) (B coorBeTcTBUU ¢ DI'OC cpeanero oouiero
o0pa3oBaHus U cpeIHEro NpogeccHOHAILHOr0 00pa30BaHMs):

Kox n nHaumeHnoBanue
(popMupyeMbIX KOMIIETEHUM

IlnanupyeMble pe3yJbTaThl 0CBOCHHS

Oomue

JII/ICIII/IHIII/IHapHLIe

OK 01. Bsibupars cmnoco0bl
pemeHus 3amaq
npodeccruoHaIbHOM

ACATCIbHOCTH TPUMCHUTCIIBHO
K Pa3JIMYHBIM KOHTCKCTAM

JIMYHOCTHBIE PE3yJbTaThl JODKHBI OTPaKaTh B
YaCTH: TPYJOBOTO BOCITUTAHHSI:

- TOTOBHOCTb K TPYIy, OCO3HAHUEC IEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTh K aKTUBHOU
TEXHOJOTHYECKON

U COLMAIBHOW HAINPaBICHHOCTH, CIIOCOOHOCTH
WHUIMHPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO
BBIMOJIHATH TAKYIO ICATEIIbHOCTB;

ACATCIIBHOCTH

- UHTEpEC K pa3IMYHbIM cdepam
npodeccHoHaNbHON AEATETLHOCTH.
MertamnpenmeTHbIe pe3yIbTaThI JIOJKHBI
OTpaXxaTh:

OBnanenue YHUBEPCAIbHBIMU Y9eOHBIMH
II03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BBIC TOTUYECKHE JICUCTBUS:

- CaMOCTOSATEILHO bopmyTupoBaTh "
aKTyaJH3UpOBATh MPOOJIEMY, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHICCTBGHHBIﬁ HpI/I3HaK NN
OCHOBaHHsI Ul CpPaBHEHHs, KIacCH(PHUKAIUU H
000011IeHHS;

- OmpenensaTh IEIU JICSITEIbHOCTH,
napameTphbl

U KPUTEPHUHU MX TOCTHIKCHHUS;

- BBISIBJIATH BaKOHOMepHOCTI/I 158 HpOTHBOpe‘II/ISI
B pacCMaTPUBAEMBIX SBJICHUSIX;

3aJaBaThb

ITP6 1. ChopmupoBaHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTUN
B CHCTEME€ HAy4HOTO 3HaHMS; (QYHKIIMOHAILHOW TPaMOTHOCTH
YeloBeKa AJIs PeIICHUs )KU3HEHHBIX MPOOIIEeM.

ITP6 2. ChopMUpOBAaHHOCTh YMEHUS PACKPBIBATh COJIEPIKaHNE
OCHOBOTIOJIATAIOIINX OHOJIOTMYECKHX TEPMHHOB M TIOHATHH:
KW3Hb, KJETKa, TKaHb, OpPTaH, OPTaHW3M, BUJ, TOMYJISAIH,
sKOocucTeMa, OuoreHo3, Owochepa; merabonmmsm (oOMeH
BEIIIECTB

W TpEeBpallleHue »SHEPruu), ToMeocTa3 (CaMOpEeryJIsIus),
OnocuHTe3 Oenka, CTPYKTYPHAs OpraHU3alus )KUBBIX CHCTEM,

JTUCKPETHOCTh,  CaMOPETYJSIUs,  CaMOBOCIIPOHU3BEICHHE
(penpomyKius), HACJICJICTBEHHOCT, W3MEHYUBOCT,
HHEPro3aBUCUMOCTb, POCT UM  pa3BUTUE, ypPOBHEBas
OpraHu3anus.

ITP6 3. ChopMHUPOBAaHHOCTH YMEHUS PACKPBIBATH COJIEPIKaHUE
OCHOBOIIOJIATAIONINX OHOJOTUYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIOIMOHHOM,
MPOUCXO0XKICHUS KU3HU U YEIOBEKA.

I[MIP6 4. CdopmupoBaHHOCT,  YMEHHUS  PacKpbIBaTh
OCHOBOIIOJIAraroIne OMOJIOTHYECKHUE 3aKOHBI u
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.1. BaBunosa,
9. I'ekxens,
®. Mronnepa, K. bapa), rpaHuiibl UX IPUMEHUMOCTH K KUBBIM
CHCTEMAaM.

ITP6 5. IlpmoOpereHue ombITa TPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOTO TIO3HAHHS, UCIOIB3YEMBIX B OHOJIOTHU:
HaAOJIFOICHUS

W OINHCAHUS JKUBBIX CHUCTEM, MPOLIECCOB U SBICHHUII;
OpTraHH3aIi U IPOBEJCHHs OMOJIOTUYECKOTO SKCIIEPUMEHTA,
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- BHOCUTh KOPPEKTHBBI B JCATCIHHOCTD,
OLICHUBATh COOTBETCTBUEC pE3yJIHTATOB IIEJISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;
0) 6a30BBIC UCCIEAOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HABBIKAMU YIeOHO-HCCIICIOBATEIbCKON
U TPOCKTHOM  JCATENBHOCTH,  HABBIKAMHU
paspernieHus mpooem;

- BBISIBJISATH IPUYMHHO-CJICJICTBECHHBIC CBS3H

U aKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y
€¢  peUICHUs, HAaXOOUTh apryMEHThl  JUIs
JIOKA3aTeIbCTBA CBOWX YTBEP)KICHUH, 3a71aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

- aHaJM3UPOBATH TIOJYUYCHHBIC B XOJC PEIICHUS
3aJja4ui Pe3yJIbTaThl, KPUTUYCCKA OIICHUBATh HMX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCJIOBUSIX;

pa3zpabarbIBaTh IUIAH PEHICHUS MPOOJIEMBI C
YUETOM aHaJIi3a MMEIONIMXCS MaTepUAbHBIX U
HEMaTepUATHHBIX PECYPCOB;

-- yMETh MIEPECHOCUTDH 3HAHUS B MI03HABATEIHHYIO
U TIPAaKTHYECKYIO 00JTaCTH KU3HEACITCILHOCTH;

- yMETh HWHTETPUPOBATH 3HAHHS W3 Pa3HBIX
IpEeIMETHBIX O0acTel;

- BBIABMIaTh HOBBIE  HJIEH,
OPUTHHAIILHBIC TTOIXO0/IbI U PEIICHUS

npeajiaraTtb

BBIIBIDKCHUSI THIIOTE3, BBISBIICHUS 3aBHCHMOCTH MEXIY
UCCIACAYEMBIMHA BCJIIMUYMHAMH, OOBSICHEHHUS ITOJTYyYCHHBIX
pe3yabTaToOB

1 (HOpMYJIHUPOBaHUS BBIBOJAOB C HCIIOJIb30BAHMEM HAYUYHBIX
MIOHATUH, TEOPUI U 3aKOHOB.

ITP6 6. CdhhopMUpPOBAHHOCTh YMEHHSI BBIACISATH CYIIIECTBEHHBIC
MPU3HAKA BHPYCOB, KIETOK TMPOKAPUOT H IYKAPHOT;
OJIHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB,
OMOreOIIeHO30B M JKOCHCTEM; OCOOEHHOCTH TPOIECCOB
oOMEHa BeIIECTB M TNPEBPAIICHHUS DJHEPrUM B KIETKE,
dboToCHHTE3a, TUIACTUYECKOTO M SHEPreTHYEeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OTUIOJJOTBOPCHHUS, PA3BUTHS H
Pa3MHOXKCHHS, WHIANBUAYAIBHOTO PAa3BUTUS  OpPTraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAaHUE, CECTCCTBEHHOTO
oTOoOpa, BU1000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHNU3MOB
K cpeiae OOWTaHUWs, BIUSHHUS KOMIIOHCHTOB JSKOCHCTEM,
AHTPOTIOTEHHBIX U3MEHEHHU I
B DKOCHCTEMAaX CBOE MECTHOCTH,

KpyroBOpOTAa BEUIECTB M MPEBPAIICHUE SHEPTUU B OHochepe.
ITP6 7. ChopMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJTyYCHHBIC
3HaHUS IS OOBSICHEHHUS OWOJOTHYECKUX TPOLIECCOB U
SBIICHUM, JJI TPUHATHAS TMPAKTHYECKUX PCIICHUH B
IOBCEIHEBHON XU3HU

C LEeIpl0 obecredeHus: Oe30MaCHOCTH CBOETO 30pPOBbS H
3I0POBBSl  OKPY’KAIOIIMUX JIIOACH, COONIOAEHUSI 3I0POBOTO
o0paza *KU3HHU, HOPM IPAaMOTHOTO TIOBEACHHUS B OKPYIKAIOIIICH
MIPUPOTHOMN cperne; IMOHUMAaHUE HEOOXOUMOCTHU
WCIIOJIB30BAaHUS JTOCTMDKCHUH COBPEMEHHOW OHWOJIOTHH H
OMOTEXHOJIOTHIA [Tl PAIlHOHATIBFHOTO TTPHPOIOTIOIB30BaAHUS.

ITP6 8. CchopMupOBaHHOCTh YMEHHUS peliaTh OMOJOTHUYECKHE
3aJ1a4M, COCTABJISITh TCHOTHITMYECKHUE CXEMBI CKPCIINBAHUS
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JUISL pa3HbIX TUIIOB HACJIEIOBAHUS MPU3HAKOB Y OPTraHU3MOB,
COCTaBJIATH CXEMBI IIepeHOCa BEIIECTB W DHEPIHUH B
sKOcHCcTEeMax (IIeMH MUTaHUs, TUIICBBIC CETH).

ITP6 9. ChopMUpPOBaHHOCTH YMEHHI KPUTHYECKU OIICHUBATH
WH(POPMAIIIO OUOJIOTHYECKOTO COJIEPIKAHUS, BKIIFOYAOIILYIO
TICEeBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX HCTOYHHKOB (CpEICTBA
MaccoBol HWH(}OpPMAIHMK, HAYYIHO-TIOMYJISIPHBIE MaTEPHAIIbI);
WHTEPIPETHPOBATh  ATUYCCKHUE  AaCIEKThl  COBPEMEHHBIX
HCCIICAOBAHUNA B OHOJIOTUH, MEIUIMHE, OHOTECXHOJIOTHU,
paccMaTpuBaTh TJIOOAIBHBIC DKOJIOTHYCCKHE IPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATh IO OTHONICHHIO K HUM
COOCTBEHHYIO TTO3HUIIHIO.

ITP6 10. ChopmMupoBaHHOCTh YMEHUH CO3AaBaTh COOCTBEHHBIC
MMMCbMEHHBIC ¥ YCTHBIE COOOIICHUSI HA OCHOBE OMOJIOTHYECKOM
uHPOpPMAIMK U3 HECKOJBKUX HCTOYHHUKOB, TPaMOTHO
HCITOJIH30BATh MOHATUHHBIN anmapat OMOJIOTHH

OK 02. Hcnons3oBath
COBPEMEHHBIE CPE/ICTBA MOKCKA,
aHanusa

U MHTEpHpeTanuu uHpopMaiu
51 MH(pOpPMalLlMOHHbIE
TEXHOJOTHH JJis BBITOJHEHUS
3a/1a4 npodecCuOHAIbLHON
JESTEIIbHOCTH

JIngHOCTHBIE PE3yNIBTATHl AOJDKHBI OTPaXkaTh B
YaCTHU: IEHHOCTH HAYYHOTO TO3HAHUS:
-cpopMHUpPOBaHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKH W OOIIECTBEHHOW NPAKTHKH,
OCHOBaHHOT'O Ha uasnore KYJBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MeECTa
B [IOJIMKYJIBTYPHOM MUDE.

MertarnpenmMeTHbIe pe3yIbTaThI JTOJKHBI
OTpa)xaTh:
OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMH

II03HABATEIbHBIMU JICHCTBUSIMU:

B) pabota ¢ uHpopmanuei:

- BIIAJICTh HAaBBIKAMH MOJY4YCHUS HH(OpMaLUH
N3 MCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOATCIBHO
OCYIIECTBIISATh MOUCK, aHAJIH3, CUCTEMAaTHU3AIHIO

ITP6 1. ChopmMupoBaHHOCTH 3HAHUI O MECTE U POJTH OMOJIOTUN
B CHCTEME€ Hay4YHOTO 3HaHUs; (YHKIIMOHATBHON IPaMOTHOCTH
YeJIOBEKA JUTSl PEIICHUS KU3HESHHBIX TIPOOJIEM.

ITP6 7. ChopMUPOBaHHOCTh YMEHUS IPUMEHSITH MOTYyYCHHbBIC
3HaHUS IS OOBSICHEHHUS OWOJOTHYECKUX TPOLIECCOB U
SABJICHUM, N TPUHATUAA [PAKTUUYECKUX PELICHUHA B
IOBCEIHEBHON XU3HU

C 1enplo obecrieueHus: OE30MACHOCTH CBOETO 3/I0pOBbS U
3I0POBBSl  OKPY’KAIOIIMUX JIIOACH, COONIOACHUSI 3I0POBOTO
o0Opa3a KU3HU, HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
MIPUPOTHOM cpene; MOHUMaHUE HEOOXOIUMOCTH
WCIIONIb30BAaHUsl JIOCTMDKCHUH COBPEMEHHOW OWOJOTHH U
OMOTEXHOJIOTH JIJIs1 PAIMOHAILHOTO MIPUPOIOTIONE30BaAHUSI.
ITP6 10. ChopmMupoBaHHOCTH YMEHUH CO3AaBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTHYECKON
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U UMHTEPNPETANUI0 HWHQPOPMAIMK PA3ITAIHBIX
BUJIOB U ()OPM TIPE/ICTABIICHUS;
- OIICHHWBATh JIOCTOBEPHOCTH,
uHpOopMaIuy,

€e COOTBETCTBHE
THYECKUM HOpMaM

JICTUTUMHOCTH

MMpaBOBbBIM MW  MOpPAJIbHO-

I/IH(l)OpMaHI/II/I N3  HCECKOJBKHUX  HWCTOYHHKOB,
HCIIOJIb30BaTh MTOHATUMHBIN arrapar ouomxoruu

IrpaMOTHO

OK 04. DddexkTruBHO
B3aUMO/ICHICTBOBATh U pabOTaTh
B KOJIJICKTHBE

JIM4HOCTHBIE pPe3yNbTAaThl OJKHBI OTpa)kaTh B
YaCTH: [ICHHOCTHU HAyYHOT'O O3HAHUS: OCO3HAHUE
IIEHHOCTU HAy4YHON JeATeIbHOCTH, TOTOBHOCTH

I[IP6 5. IlpmoOpereHue ombITa TPUMEHEHUS OCHOBHBIX
MCTOJOB HAY4YHOI'O IIO3HaHHUs, HCIIOJIb3YCMbLIX B 6HOHOFI/II/IZ
HAOJIOZICHUS M ONHMCAHUS JKUBBIX CHCTEM, IIPOIIECCOB W

1 KOMaHIC OCYHICCTBJIATDH MMPOCKTHYIO )41 SIBHGHHFI; opraHu3alvi W HTPOBCACHUSA 6I/IOJIOI‘I/I‘-ICCKOI‘ (6}

HCCJIEIOBATENBCKYIO JESITEIbHOCTh | DKCIIEPUMEHTA, BBI/IBIKEHUS TUIOTE3, BBISIBJICHUS

WHIAWBUAYAJIBHO U B I'PYIIIIC. 3aBHUCUMOCTH MCKIAY HCCIICAYyCMbIMHA BCINMYHNHaAMU,

MetanpeameTHbie pe3yNbTaThI JOJIKHBI | 00BSCHEHUS TOJTYUYEHHBIX Pe3yIbTaToOB

OTpaXaThb: U (GOpPMYyIIMPOBAHUS BHIBOJIOB C HCIIOIH30BAHHUEM HAyYHBIX

Osnanenue YHUBEPCAIbHBIMU | TOHSATUM, TEOPUIA U 3aKOHOB

KOMMYHHUKATHBHBIMU JCHCTBUSIMHU:

0) coBMeCTHasl ICSITEIIbHOCTD:

- TMOHUMAaTh M UCIHOJB30BaTh MPEUMYIIECTBA

KOMaHIHOM

Y MHJIMBUTyallbHOM paboTHI;

- [NpUHHUMATh LCIU COBMECTHOU JCATCIIBHOCTH,

OpPraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS

10 €€ JOCTHKCHUIO: COCTABIIATh IUIAH JICHCTBHIA,

pacmpenenartb pold C  y4eTOM  MHEHHH

Y4aCTHUKOB 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM

paboOTHI
OK 07. CopeiicTBoBaTh | JInuHOCTHBIE pe3ynbTaThl JOJKHBI oTpaxkarh B | [IP6 5. IlpuoOpereHue omblTa TPUMEHEHHS OCHOBHBIX
COXPAaHCHUTIO 0pr>1<a}0mei/'1 qacCcTu: 3KOJIOTHYCCKOI'O BOCIIMTaHUA: - | MCTOAOB HAYYHOI'0 IMO3HAaHHA, HCIIOJIB3yCMbIX B 6HOHOFI/II/IZ
cpenpl, pecypcocOepexeHunto, | ChOpMHUPOBAHHOCTh JKOJOTHUUECKOW KYJIBTYPHI, | HAOIIOICHUS
MNPUMCHATH SHAaHUA | HOHUMAHUC BJIUAHUA COIUAIBHO-OKOHOMUYCCKUX | U  ONHWCAHWA JKHBBIX CHUCTCM, TIIPOLECCOB U SIBJICHI/If/'I;
00 U3MEHEHUU KJIUMaTa, | MPOILIECCOB HA COCTOSIHUE MPUPOIHOM OpraHu3aly U IPOBEJCHHsS OMOIIOTUYECKOTO SKCIIEPUMEHTA,
IMPUHIUIIBL GCpe)KJII/IBOFO BBIABVMOKCHHUS THMIIOTC3, BBIABJICHHA 3aBUCHMOCTH MCXKIY




Koa u HauMeHOBaHMe

l'[.ﬂa}mpyeMble pPe3yJbTaTbl 0OCBOCHHUA

(opMupyemMbIX KOMIIETEHIIHI Oouue JAucuuIIMHApHbIE
IIPONU3BO/ICTBA, 3¢ (}EKTHBHO | U COIUAIBHON CpeIbl, OCO3HAHHE TJI00ATHHOTO | HCCIACAYEMBIMA BEITUYMHAMHU, OOBSICHCHHS  ITOTYYCHHBIX
JIeicTBOBAThH XapakTepa 3KOJOrMYeCKUX npodiem; pe3yJbTaToB

B UPE3BBIYANHBIX CUTYALUAX

- IJTAHUPOBAHUE W OCYUIECTBIICHUE JEHCTBUU B
OKpY’KaoIlIe cpelle Ha OCHOBE 3HAHHUS IeJel
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

- AKTHMBHO€ HENpPUATHE NEHCTBUM, MPUHOCALIUX
BpEJl OKPYKAIOIIEH CpeaE;

- yMEHHE MPOTHO3HPOBATh HEOIAroNpUsTHHIC
AKOJIOTUYECKHUE TOCIIEACTBUS MPEANPUHIMAECMBIX
JICICTBUH, MPENOTBPAILATh UX;

- pacmmpenue OTIbITa JeSITeTbHOCTH
9KOJIOTMYECKOH HANPaBICHHOCTH.
MertamnpenmMeTHbIe pe3yIbTaThI JIOJKHBI
OTpaXaTh:

OBnanenue YHUBEPCATBbHBIMU

KOMMYHHUKATHBHBIMU JCHCTBUSMHU:

0) coBMeCTHasl ICSITEIIbHOCTD:

- TMOHUMAaTh M UCIHOIB30BaTh MPEUMYIIECTBA
KOMaHIHOH

Y UHJIMBUIyallbHOM paboTHI;

- TMPUHUMATH IIEJI1 COBMECTHOW JIESATEIHHOCTH,
OpPraHM30BBIBATH W KOOPAMHHUPOBATH JEHUCTBUS
0 €€ JOCTHKCHUIO: COCTABIIATh IUIAH JICHCTBHIA,
pacmpenenartb poJd C  y4eTOM  MHEHHH
YYaCTHUKOB OOCY’KJIaTh pe3yJIbTaThl COBMECTHOM
paboThI

U (OPMYJIMPOBAHUS BBIBOJIOB C HCIIONH30BAaHHUEM HAyYHBIX
MOHSTHM, TEOPUU U 3aKOHOB.

ITP6 6. ChopMHPOBAaHHOCTH YMEHUSI BBIICIIATH CYIECTBEHHBIC
NpPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT U  IYKAPHOT;
O/IHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB,
OMOreoIeHO30B U JKOCHCTEM; OCOOEHHOCTH IPOLIECCOB
oOMeHa BEHIECTB M TPEBPAIICHUS DJHEPrUU B KIETKE,
dboTocuHTE3a, MIACTHUYECKOTO M SHEPreTHYecKoro oOMEeHa,
XEMOCHHTE3a, MUTO03a, MEi103a, OTJIOJOTBOPEHHUSI, PA3BUTHS U
pPa3MHOXKEHHUS, WHAMBHUIYAILHOTO pa3BUTHS  OpraHu3Ma
(oHTOTrEHE3a), 60pHOBI

3a CyIIeCTBOBaHUE, ECTECTBEHHOTO 0TO0pa, BU000pa30BaHuUs,
MPUCTIOCOOICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHUS
KOMIIOHEHTOB ~ 3KOCHCTEM, AaHTPOINOTICHHBIX HW3MEHEHUHN
B DKOCHCTEMAaX CBOCH MECTHOCTH,

KpYroBOpOTa BELIECTB U MPEBpPAIEHUE SHEPTUU B Ouochepe.
[1P6 7. ChopMUpPOBAaHHOCTH YMEHHUS TPUMEHSTH TIOTy4YCHHBIC
3HaHUA Ui OOBACHEHUS OHOJOTHYECKHX TIPOIECCOB U
SBJICHUM, JJIs TPUHATHAA TMPAKTUYECKUX  PEIICHUNA B
MOBCEIHEBHOM KU3HU
C TeNbI0 obecrieueHus: OE30MACHOCTH CBOETO 3JI0POBbS U
3IOPOBBSl  OKPYKAIOMIMUX JFOJIEH, COOMIOEHUS 3I0POBOTO
00pa3a *KU3HU, HOPM IPaAaMOTHOTO TIOBEACHUS B OKPY>KaIOIIEH
MPUPOIHON cpene; MOHUMAaHUE HEO0XOUMOCTH
UCTIONIb30BaHUSL JIOCTYDKCHUH COBPEMEHHOW OWOJOTHH U
OMOTEXHOJIOTHIA Ui PAIIMOHATBHOTO IPUPOIOTIOTIH30BAHUS




3. TEMATHYECKHWMH IIJTAH U COJAEP)KAHUE YYEBHOTI'O TIPEIMETA

Buj yueOHoii neaTeIbHOCTH (AK. 4.)
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Cemecmp 1
Paspnen 1. buoJsorus kak Hayka. 2KuBbIe CHCTeMbl H MX OPraHU3aLus 2 2
Tema 1.1.
buonorus 2 2
B cucTeme HayK. O0IIasi XapaKTepUCTHKA KU3HH
Conep:xxanue 2
buonorust — Hayka o sxuBoi npupojae. CBsizu OMOIOTUN ¢ OOIECTBEHHBIMU, TEXHUYECKUMU U JPYTHMH
€CTEeCTBCHHBIMU HayKaMu, (prtocodpueit, penuruei, 3TUKOM, ICTETUKON U mpaBoM. Poib O6monoruu B
(dbopMUPOBaHNUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK.
MeToapl TO3HaHHMS JKUBOM MpUpoAbl (HAONMIONEHUE, SKCIEPUMEHT, ONHCAaHWEe, W3MEPEHUE,
KJIaccu(uKaIus, MOIeIMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX). 2
Kupble cuctembl (OMOCHCTEMBI) KaK TpeIMeT H3y4eHHs Ouoyiorud. OTIWYHe KXUBBIX CHUCTEM OT
HeopraHuyeckoi nmpupozasl. CBOHCTBa OMOCUCTEM U UX pazHooOpasue.
VYpoBHU oOpraHu3anud OMOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKUM, KJICTOUYHBIM, OpraHU3MEHHBIMH,
HOMYJISIIHOHHO-BUIOBOM, IKOCUCTEMHBIH (OMO - reoleHOTHYECKHA), OMochepHBbIi
Paznesn 2 Xumuuyeckuii COCTaB M CTPOEHHE KJIETKHU 8 6 14
Tema 2.1.
XUMHAYECKHUH COCTaB KJIETKU. Boma 2 2 4
U MUHEpaJIbHbIE BEIIECTBA




Conep:xaHue

XHUMHYECKHM COCTaB KJIETKH. XHUMHUYSCKHE DJIEMEHTHI: MaKpO3JIEMCHTBI, MHUKPO3JICMCHTHI. BOI[a n
MHHCPAJIBHBIC BCHICCTBA. (DYHKIII/II/I BOAbBI W MHUHCPAJIBbHBIX BCHICCTB B KIICTKE. Ho;mepncaHHe
OCMOTHYECKOI'0 OajaHca

Ne 1 «buonormdeckas POJIb MUHEPAJIBHBIX BCIICCTB B obecrneueHN KHU3HCACATCIIBHOCTH OPraHUu3MOB,
IMPOSBJICHUS ;[Hc6ancha MHUHCPAJIBHBIX 3JICMCHTOB»

Tema 2.2.
BI/IOJIOFI/I‘-IGCKI/I BAXKHBIC XUMHNYCCKUEC COCAMHCHUS

Conep:xxanue

benku. CoctaB u crpoenne 6e1KkoB. AMMHOKHUCIIOTHI — MOHOMEpHI OesikoB. HezaMeHuMble U 3aMeHUMbIE
AMHHOKHUCIIOTBI. AMUHOKHUCJIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OC€JIKOBOM MOJIEKYJbl (TI€pBUYHAS,
BTOpPHYHAs, TPETHYHASI M YETBEPTHUHAS CTPYKTypa). XUMHUYECKHE CBOIcTBa OenkoB. buonormueckue
¢yHkunu 6enkoB. depMeHTH! — OnoJoruuecKkue karanuzaropel. CTpoeHne GpepmMeHTa: akTUBHBIN LEHTD,
cyocrpartnas cnermuduunocTs. Kodepmentsl. Butamunel. OTnuuns (EepMEHTOB OT HEOPTaHWYECKHX
KaTaJau3aToOpOB.

VYrieBoabl: MOHOCaxapuasl (IIIOKO3a, prubo3a U Ie30Kkcupr003a), qucaxapuibl (caxaposa, JaKkTo3a) u
nojucaxapuabl (Kpaxmal, TJIMKOTeH, IeJulrosio3a). buonornueckue QyHKUIuM yriaeBojoB. JIMmuasr:
TpurImuepuabl, Gochomununsl, crepounsl. ['unpodunbHO-rHIpOdoOHBIE CcBOMcTBAa. bromorndeckue
¢yHkunu munuaoB. CpaBHEHHE YIII€BOAOB, OETKOB U JIMITUA0B KaK HCTOYHUKOB 3Hepruu. HykienHoBble
kucaotel: JJHK u PHK. Hykneotuasl — MOHOMephl HyKJI€MHOBBIX KUCIOT. CTpoenue u pynkunn JHK.
Ctpoenue u pysakiuu PHK. AT®: ctpoenne u hyHKIIUU

(Ha BBIOOp MperogaBaTes)

«Onpenenenue ButamMuHa C B IPOIYyKTaX MUTAHUS

win «OnpeaeneHne HaludKs KpaxMaia B IpOAyKTaX MUTaHUs

win «['uapodpmibHO-rHIPOdOOHBIE CBONCTBA JTUITUIOBY»

i «V3ydyeHnne KaTaIuTHIeCKON aKTUBHOCTH (hepMEHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTaJla3hbl)»

Tema 2.3.
CTpyKTYpHO-(GOYHKIIMOHAIIbHAS OPTaHHU3AIHS] KIIECTOK

Conepxanue

Huronorus — Hayka o kieTke. Kierounas Teopus — mpuMep B3aUMOJEHCTBUS Ui U aKTOB B HAYYHOM
IIO3HaHUHU. MGTOI[I)I HU3YYCHUS KIICTKH.

Krnertka kak nenoctHas kuBas cucrtema. OOIne MpU3HAKU KJIETOK: 3aMKHYTasi Hapy>kKHas MeMOpaHa,
mostekybl JIHK kak reHeTHueckuii anmapar, cucreMa CHHTe3a Oeka.




Tunsl KIETOK: 3yKapuoTHYeCcKass UM Ipokapuornyeckas. OCOOEHHOCTH CTPOEHMSI MPOKAPUOTHUECKON
kietku. Knerounas crenka Oaxtepuil. CTpoeHHMe 3yKapHOTHUYECKOW KiIeTKH. OCHOBHBIE OTIMYUS
PacCTUTENbHOM, UBOTHOM U IrprOHOM KileTKH. [I0BEpXHOCTHBIE CTPYKTYpPBI KJIETOK— KJIETOUHAs CTEHKA,
INIMKOKANIMKC, UX ¢pyHkuuu. [Inasmarndeckas MemOpaHa, ee CBOMCTBA U (PyHKILIUH.

Hutorutasma u ee opranouabl. OmHoMeMOpaHHble opraHouasl kietku: OIIC, ammapat ['ombmxw,
an30coMbl.  [lomyaBTOHOMHBIE OpraHoMAbl KJIETKH: MUTOXOHIpHMHM, IutacTUibl. [IpoucxoxneHue
MUTOXOHIpHIA U Tactu. Bunsl miiactun. HememOpaHHbIE OpraHOH B KJIETKH: PHOOCOMBI, KIIETOYHBIH
LIEHTP, LICHTPUOJIN, PECHUYKH, KI'yTUKN. DyHKIINN OpraHOMIO0B KIETKU. BKitoueHus.

SAnpo — perynaropHslil neHTp kiaeTku. CTpoeHue sipa: sjaepHas 000s04Ka, KapHoIuia3Ma, XpoMaTHH,
AAPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BENIECTB B KJIETKE

«CtpoeHue KIeTKu (pacTeHus, >)KUBOTHBIE, TPUOBI) U KJIIETOUHbIE BKIIOUEHHS (KpaxMmai, KapOTHHOU/IBI,
XJIOPOTIIIACTBI, XPOMOILIACTHI)»

i «M3ydeHne cTpoeHus KJIETOK PacTeHHMH, KUBOTHBIX M OAaKTEpUM MOJ MUKPOCKOIIOM Ha FOTOBBIX
MHUKpoOnpenapaTax 1 UX OIMHCAaHUE»

win «I[IponuraemMocts MeMOpaHbl (TJ1a3MOJIN3, ICTUTA3MOJIH3))

Pa3gea 3. /KuzHeaesaTeJbHOCTDL KJIETKU

Tema 3.1.

OOMEH BEILECTB

U TIPEBpAICHUE YHEPTUU
B KJIETKE

Conep:xxanue

OOmen BemiecTB, WM MeTabomm3M. AcCUMWIANUSA (TUTACTUYECKUH OOMEH) W JAMCCHMHEIISIIUS
(aHepreTuyeckuit 0OMeH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTaboian3Ma. Posb 3aKk0OHOB cOXpaHeHus
BEIICCTBA W DHEPrUM B MMOHWUMAaHWHM MeTa0onm3Ma. Tumbl OOMEHa BEMICCTB: aBTOTPO(HBIA U
rerepoTpodHbIid. Ponb ¢pepMEeHTOB B 0OOMEHE BEIIECTB U MPEBPAIllEHUH YHEPTUH B KiieTke. DoTocHHTE3.
CeeroBass u TemHOBas (a3wl orocuHTe3a. Peakmuu ¢orocunaTe3a. DPPeKkTHBHOCTh (POTOCHHTE3A.
3naueHue (HOTOCHMHTE3a M KU3HU Ha 3emie. BrausHue ycnoBuil cpenbl Ha (OTOCHHTE3 M CIOCOOBI
MOBBIIIICHHSI €0 TMPOIYKTHBHOCTH Yy KYJIBTYPHBIX PAcCTCHHHA. XEMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HaYCHHE XEMOCHUHTE3a I KU3HU Ha 3emiie.

DHepreTHdecKkuii 0OMeH B KIIeTKe. PaciieniieHue BemecTs, BEICIICHUE U aKKYMYJIMPOBAHNUE YHEPTUH B
KJIIETKE. DTarbl 3HepreTndeckoro oomena. [ mukonus. bpoxenue u ero Buabl. KucnoponHoe okuciaeHue,
WM KieTouHoe apixanue. OxucnurensHoe (ochoprmmpoBanue. DPPEKTUBHOCTh IHEPTETHUSCKOTO
oOMeHa

Tema 3.2.




Buocuures Oenka

Conep:xxanue 2
Peakiuu maTpuanoro cunresa. ['enernueckast uapopmanms u JJHK. Peanuzanus renernyeckoin

uHpOpMaLnK B KJIeTKe. [ eHeTnueckuit Ko ¥ ero CBOWCTBA. TpaHCKPHIILINS — MATPUYHBIA CUHTE3

PHK. Tpaucnsuus — 6nocunTte3 6enka. Dtansl TpaHcisaiuu. KogupoBanue aMiuHOKUCIIOT. Poitb

puboCcOM B OMOCHHTE3€E OesKa

«Penienue 3a1a4 Ha ONpeiesICHHUE MTOCIIEI0BATEIbHOCTH HYKJIEOTHIOBY 2
Pa3nes 4. PazMHoKeHHe M MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB 4
Tema 4.1. )
JKW3HEHHBIN HMKJI KISTKH

Conepxanue 2
Krierounbli MUK, WM KU3HEHHBIA MUK KiIeTku. MHTepdasza u mutos. Ilporeccel, mporekaromue B

uHtepdase. Permukarnus — peakuust marpuynoro cunte3a JJ{HK. Ctpoenne xpomocom. XpoMOCOMHBIH

HAa0Op — KapwoTuil. JIMNJIOWIHBIH W TaIIOWJHBIA XPOMOCOMHBIE HAOOpBI. XPOMATHIBI. )
[{utonornyeckre OCHOBBI Pa3MHOKEHUSI U UHJIUBUAYaJIbHOTO PA3BUTHUSI OPTaHU3MOB. JleneHue KIeTKu

— muT03. Craguu mutosa. [Ipoieccel, npoucxomsuiMe Ha pa3HbIX CTaAUSAX MUTO3a. bruonornueckuii

cMbIch MuTO3a. [IporpamMmmupyemast ruGenb KICTKH - alonTo3

Tema 4.2.

DopMbI PA3MHOKEHHUSI OPTaHU3MOB

Conep:xxanue

@opMBl pa3MHOKEHHSI OPraHU3MOB: Oecroyoe U MmosoBoe. Buabl 0ecrosioro pasMHOXKEHUS: JEJIeHHE

HA/JIBO€ U MOYKOBAHHE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHME, BETETATHBHOE PAa3MHOXKCHHUE.

HcKkyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €r0 3HaYEHUE ISl CEJIEKIUH.

[TomoBoe pa3mMHOXeHHE, ero ommuusg or Oecnoioro. Meito3. Cramguum Meio3a. Ilpouecchl,

MPOUCXOISIIINE Ha cTaausx Merosa. [loBegenue xpomocom B Meio3e. Kpoccunrosep. buonorudeckuii

CMBICTT U 3HaueHue Meios3a. ['amerorenes — mporiecc oOpa3oBaHHs MOJOBBIX KIETOK y KHUBOTHBIX.

[TonoBeie >xene3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHME U PA3BUTHUE TIOJOBBIX KJIETOK — TraMeT

(cmepmaTo3oun, sifliekiieTka) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHUS SHIEKIETOK U

cnepmaro3onioB. OmnonorBopenue. [lapreHorenes

Tema 4.3. )
WMHauBHyanbHOE pa3BUTHE OPraHU3MOB

Conepxanue

WnpuBuayanbHOe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (SMOpHOreHe3). Tarbl )

3M6pI/IOHaJ'II)HOFO Pa3BUTHUA Yy TMO3BOHOYHLIX JKHMBOTHBIX! IlpO6J'I€HI/Ie, racTpyjaianusa, OPraHorcHes.




[ToctaomOproHanbHOE  pa3BuTHE. THIBI TOCTIMOPHOHATBHOTO  Pa3BUTHS: TPSAMOE, HEMPSIMOe
(MmunHOYHOE). BnMsHue cpenpl Ha pa3BUTUE OPraHU3MOB; (DAKTOpBI, CIIOCOOHBIE BBI3BIBATH
BpPOXKJECHHbIE ypoAcTBa. PocT u pa3BuTHe pacreHuil. OHTOreHe3 LBETKOBOI'O pacTEHUs: JIBOIHOE
OILIOJIOTBOPEHHUE, CTPOCHUE CEMEHHU, CTAINU PA3BUTHUS

Paspnen S. HacieacTBEHHOCTh M M3MEHYHBOCTH OPraHU3MOB

2(6)

2(6)

4(12)

Tema 5.1.
3aKOHOMEPHOCTHU HACJIEI0BAHU

Conepxanue

[Ipenmer u 3agaun reHeTHKH. Poib IMTONOTMM M SMOPHONIOTMU B CTAHOBJIEHMM T€HETHKH. Bxman
POCCHICKHX U 3apyOexHBIX YUEHBIX B Pa3BUTHE T'€HETUKU. MeToJbl TeHETUKHU (THOPUI0IOTHYECKuil,
LIUTOT€HETHUUYECKUI, MOJIEKYIIpHO-TeHeTHYeCcKuil). OCHOBHBIE T€HETUYECKHUE MOHATUSA. I 'eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3yEMAs B CXEMaxX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HAacJelOBaHMsS NPU3HAKOB, YycTaHoBieHHble [. Mennenem. MoHorubpuaHoe
CKpeIIrBaHue. 3aKOH eINHO00pa3us THOPUIOB MEPBOTro MOKoIeHUs. [IpaBruino JOMUHHPOBaHUs. 3aKOH
pacllelUieHdsT TpU3HAKkoB. l'mmore3a 4yucTtoThl ramer. IlomHoe M HEmoaHOE OMUHHMpPOBAHHE.
JurubpugHoe ckpeliMBaHue. 3aKOH HE3aBUCHMOIO HacleIoBaHHUsS Ipu3HakoB. lluTorenermueckue
OCHOBBl ~ JUTMOPUIHOTO  CKpeUIMBaHMsA.  AHaju3Mpyolee ckpemuBaHue. Vcnosnb3oBaHue
AQHAIM3HUPYIOIIET0 CKPEUIMBAHUS Ul ONPEAEICHHUs TeHOTHIa 0cO0u

Pemenue 3aa4 Ha OIIPCACIICHUC BEPOATHOCTU BOBHUKHOBCHHUA HACIICACTBCHHBIX ITPU3HAKOB ITPU MOHO-
, AH-, HOJ'H/IFI/I6pI/II[HOM U aHAJIM3UPYIOMEM CKpPCOIMBAHWK, COCTABJICHUC TI'CHOTHIINMYCCKUX CXEM
CKPCHIMBAHUA

Cemecmp 2

Tema 5.2.
CIeIyICHHOE HAaCJICIOBAHUE TPH3HAKOB

Conepxanue

CuernnieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo CLEMIEHHOMY HAacJeIOBaHUIO T'CHOB.
Hapymenue cuenuienns reHoB B pe3yJibTaTe KPOCCUHIOBEpa. XpOMOCOMHAsI TEOPHUS HACIEICTBEHHOCTH.
I'eneTnueckue KapThl.

I'enernka noma. XpoMOCOMHOE ONPEACIICHUE M0JIa. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOrameTHbIe
U reTeporamMeTHble opranu3Mbl. HacnenoBanue npru3HaKoOB, CHEIUICHHBIX C TI0JIOM

Pemenne 3aaa4 Ha OHNpCACICHUC BCPOATHOCTH BO3HUKHOBCHUA HACICACTBCHHBIX ITPHU3HAKOB IIPpH
CHCTIJICHHOM HACJICAOBAHWH, COCTABJICHUC I'CHOTUIINYCCKUX CXCM CKPCIIHMBAHUA




Tema 5.3.
3aKOHOMEPHOCTH U3MEHUYHMBOCTH

Conepxanue

N3meHunBoCTh. Buabl HM3MEHYMBOCTH: HEHACIEACTBEHHAas M HacleACTBeHHasd. Poub cpensl B
HEHACJIECTBEHHOM  M3MEHYMBOCTH.  XapakTepUCTUKAa  MOIU(PHUKALMOHHOM  M3MEHYMBOCTH.
Bapuanuonssiii psn u BapuanuoHHas kpuBas. Hopma peakumn mnpusHaka. KosinuyecTBEHHBIE H
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PHUKAIIMOHHON NU3MEHUYNBOCTH.
HacnenctBenHasi, WM TEHOTUIIMYECKass M3MEHYMBOCTh. KoMOMHATHBHas M3MEHYMBOCTb. Melo3 u
IIOJIOBOMl mpolecc — OCHOBA KOMOMHATMBHOM M3MEHYMBOCTH. MyTallMOHHAas HW3MEHYUBOCTb.
Knaccudukanuss myrtanmid: TEeHHBIE, XpPOMOCOMHBIC, T€éHOMHBIe. YacToTa M NPUYUHBI MYyTalUH.
Myrtarennsle  (akTopbl. 3aKOH TOMOJIOTHUECKHMX PpAJOB B  HACJIEJICTBEHHOW HM3MEHUMBOCTH
H. Y. BaBuiosa

Pemrenne 3aaa4 Ha ONPCACICHUC BCPOATHOCTH BO3HUKHOBCHHUA HACJICACTBCHHBIX ITPHU3HAKOB IIPpH
PA3JIMYHBIX THIIAX B3aHUMOJICHCTBU T'CHOB, COCTABJICHUC 'CHOTHUITMYCCKHUX CXCM CKPCIIMBAHUA

Pa3znea 6. DBoaronnoHHAsI OHOJIOTHSA

Tema 6.1.
DBOJIOIUOHHAS TEOPUS
U €€ MECTO

B OMoJIOTHH

Copep:xxanue

[Ipennocelnky BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUH. DBOJIOLUOHHAS TEOPHUsS U €€ MECTO B
Ouosioruu. BiusiHue 9BOIIOMOHHON TEOPUN HA Pa3BUTHE OMOJIOTUH U Apyrux Hayk. CBUIETEIbCTBA
sBositoLnH. IlaneoHTONOrNYECKHE: TOCIIEN0BATENBHOCTD MOSIBJICHHSI BUJIOB B IIAJIEOHTOJIOTMUECKOM
JIETOTIHMCH, TepexoiHbie hopMbl. buoreorpadudeckue: cxoacTBO U paznudue ¢ayH u GJIop MaTEPUKOB
U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA U Pa3InYKsi SMOPHOHOB Pa3HBIX BUJOB TO3BOHOUYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIEC, aHAJIOTUYHBIC, DY IUMEHTAPHBIE OpraHbl, aTABU3MBI.
MonekynsipHO-OMOXMMHUYECKHE: CXOICTBO MEXaHU3MOB HACIIEICTBEHHOCTH M OCHOBHBIX
MeTa0OJIMYECKUX MyTeH Y BCEX )KUBBIX OPraHU3MOB.

OpomtonmonHas Teopus Y. JlapBuna. [Ipeanocsliky BO3HUKHOBEHUS AapBUHU3MA. [IBUKYIIIE CUIIBI
9BOJIIOLIUM BUJOB 110 JlapBUHY (M30BITOYHOE Pa3MHOKEHUE IPH OTPAaHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBII 0TOOD)

Tema 6.2.
MHUKpPO3BOTIOLHS

Conepxanue




Cunrernueckas Teopus sBosmonun (CTI) u e€ ocHOBHBIE MoONoKeHHs. MukposBomtonus. [lomynsimst
KaK eIMHUIIA BU/Ia U DBOJIOLUH.

JBmxymue cuibl ((pakTOpHI)IBOMIONUN BHIOB B MpUpoae. MyTallMOHHBIN MPOLIECC U KOMOMHATUBHAS
U3MEHYNBOCTh. [lomymsimonHbie BOMHBI U Apeid reHoB. V3omsmus u murpanus. EctecTBeHHBINH 0TOOD
— Hampasisitonmii  ¢akrtop sBomonnd. DopMmbel  ecTecTBeHHOro ordopa. IlpucnocobieHHOCTH
OpPraHU3MOB KaK pe3yibTar 3Bomonuu. [IpuMepsl mpucnocobieHuit y opraHuzMoB. ApomMopdo3sl U
uanoanantanuu. Bux u BumooOpazoBanme. Kpurtepun Buma. OcHOBHBIE (OPMBI BHIOOOPAa30BaHUS:
reorpaduueckoe, SKOJIOrHIeCcKoe

Tema 6.3.
MakposBontonus

Copep:xxanue

MaxkponsBosrorust. @opMbl 3BONIONMK: (DUIETHYECKast, JUBEPTeHTHAs, KOHBEPIeHTHAsl, MapajliebHasl.
HeobpatumocTh 3BOTIONNN

«CpaBHeHHE BUJIOB 110 MOP(HOJIIOTUYECKOMY KPUTEPUIO»
win «Onuca"ye NpucrnocoOJIEHHOCTH OpPraHu3Ma U €€ OTHOCUTEJIBHOTO XapakTepay

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE "KU3HHM Ha 3eMiie

Tema 7.1.
3apokIeHre
n paSBI/ITI/Ie KU3HU

Copep:xxanue

JloHay4yHble IIpPEACTABIECHUS O 3apOKACHHMM KM3HH. HaydHble IMmIoTe3bl BO3ZHUKHOBEHHUS JKH3HM Ha
3emie: abMOreHe3 M MNaHCIEepMHsA. XUMHMYECKass 3BOMIONMSA. AOHOTEHHBIH CHHTE3 OpPraHUYEeCKHX
BEUIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE TMOATBEPKACHUE XUMHUYECKONH HBOJIIOLUH.
Havanbubie sTansl Ouonoruyeckoit aBomounu. ['unoreza PHK- mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BOZHMKHOBEHHE ITPOTOKJIETKH. [IepBrie KiteTkn u ux 3omonust. PopMupoBaHUEe OCHOBHBIX
TPy KABBIX OPraHU3MOB.

Pa3Butne xu3Hum Ha 3emie no 3paM M nepuoxaMm. Kartapxeill. Apxeickas M IPOTEPO30MCKas 3pHI.
[Taneo3oiickas spa u e€ mNEpUOABI: KEMOPUMCKUN, OPIAOBUKCKHH, CHIyPUHCKUH, JIEBOHCKUH,
KAMEHHOYTOJIBHBIM, NEepMCKHU. Me3030HcKas 3pa U €€ NEepUOAbl: TPUACOBBIM, HOPCKHUM, MEJIOBOM.
Kaiino3olickas 3pa 1 €€ neproJibl: MajJeOreHOBbIM, HEOT€HOBBIM, aHTPONOT€HOBBIIA.

Tema 7.2.
Cucrema opraandeckoro mupa. [IpoucxoxaeHue yeroBeKka — aHTPOIIOTeHES

Conepxanue




CucremMa OpraHUYecKOro MHpa Kak OTpakeHHe HBONONHMHA. OCHOBHBIC CHCTEMATHYCCKUE TPYIIIIBI
OpraHu3MoB. XapaKTepUCTHKa KJIMMaTa U TeoJOTHYECKUX MpoieccoB. OCHOBHBIE 3TaIlbl 3BOJIOLUN
PacCTUTENBHOTO U XKUBOTHOTO Mupa. ApomMop¢o3bl y pacTeHUI U *KUBOTHBIX. [losiBIEeHUE, pacuBeT U
BBIMUPAHUE TPYII JKUBBIX OPTaHU3MOB.

DBOJIOIUS YeJOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3BHTHE TPEINCTaBICHUH O TPOUCXOXKICHUU
yenoBeka. MeTonpl Hu3yueHusi aHTpornoreHe3a. CXOJICTBA W pa3iMyusi 4YelOBEKa U JKUBOTHBIX.
CucreMaTH4eckoe  TOJIOKEHHWE  denoBeka. JIBmwkymme cwibl  ((akTopbl)  aHTPOIIOTEHE3a.
HacnencrBennast ©3MEHUMBOCTh U €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBII 00pa3 KU3HU, U3TOTOBJICHHE
OpyAMil TpyAa, MBILIUICHHUE, pE€Yb

Tema 7.3.
OCHOBHBIE CTaIHUN DBOJIIOLUH YEIIOBEKA

Conepxanue

OCHOBHBIE CTaJIM M BETBU HBOJIFOLIMHU YEJIOBEKA: aBCTPAIONNTEKH, Yenosek ymenslii, HenoBek
npsaMoxoaui, YenoBek HeaHAepTAIbCKUM, YenoBeK pa3yMHbI COBpeMeHHOro tuma. Haxonku
HCKOMAaeMbIX OCTAaHKOB, BPeMs CYIIECTBOBaHUs, 00JIACTh paclpoOCTpaHEeHUs, 00BEM rOJIOBHOTO MO3Ta,
00pa3 KU3HU, OpyIusl.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BPONIEOUIHAS (€Bpa3uiicKas), HErpo-aBCTpaIonuIHAas
(’xBaTOpHANBbHAS ), MOHTOJIOUTHAS (a3MATCKO-aMepHKaHCKast). UepThl MPUCTIOCOOICHHOCTH
MIPEACTABUTENECH YETOBEYECKUX PacC K YCIOBHUAM CyIIeCTBOBaHUA. ENMHCTBO YEI0BEUYECKUX pac.
Kputuka pacusma

Paspnen 8. Opranusmsl M OKpy:KaUIas cpeaa

Tema 8.1.
DKOJIOTHs
Kak Hayka. Cpenibl )KU3HH.
Okonoruyeckue GakTopsl

ConepxaHue

OKojorusi Kak Hayka. 3aJadyd W pasfeiibl 3KOJOTMU. MeToabl HKOJIOTMUYECKHUX HCCIIEJOBAHUM.
DKOJIOrH4ecKoe MHPOBO33pEHHE COBPEMEHHOro uesoBeka. Cpeabl OOMTaHUS OpraHM3MOB: BOJHas,
Ha3e€MHO-BO3/lyIlIHAsl, IOYBCHHAsl, BHYTpUOpPTraHU3MeHHas1. DKkonorudeckue (axropsl. Kinaccupukarus
9KOJIOTUYECKUX (PaKTOPOB: a0MOTUYECKHE, OMOTHUUYECKUE M aHTPOIIOTeHHbIE. JeficTBHE SKOIOrHYeCKUX
(dakTOpOB Ha OpraHU3Mbl. AOHOTHUYECKHE (DAKTOPBI: CBET, TEMIIEPaTypa, BIaXKHOCTh. DOTOMEPHOAN3M.
[IpucnocoOneHnss opraHu3MOB K JeMCTBUIO aOMOTHYeCKUX (akTopoB. buomornyeckue puTMBI.
buotnueckne QaxToppl. Bumbl OHOTHYECKMX B3aWMOJCHCTBUN: KOHKYpPEHIMSA, XHIHHYECTBO.
[Tapazutusm, MyTyanu3M, KOMMEHC&JINM3M  (KBapTUPAHCTBO, HAaXJIEOHMYECTBO), aMEHCAIM3M,




HelTpann3M. 3HaueHHEe OMOTUYSCKUX B3aUMOJICHCTBUH JIJIsl CYIIIECTBOBAHMS OPTaHU3MOB B TIPHPOTHBIX
coo01IecTBax

Tema 8.2. )
DKOJOTHYECKHE XapaKTEPUCTUKHU MOMYJISIHN

Copep:xxanue

DKOJOTUYECKHE XapaKTePUCTHKU MOMysaiuu. OCHOBHBIE IOKa3aTeId MOMYJISIMN: YHCIEHHOCTD,

IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT, MUrparus. J{uHaMuKka YMCIEHHOCTH TOMYJISILUY U €€

PETYIISIIHS

Pa3nen 9. Coo0mecTBa ¥ DKOJIOTHYECKHE CHCTEMbBI 12
Tema 9.1. )
Coo011ecTBa OpraHu3MOB, IKOCUCTEMBI

Copep:xkanue

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHJIOBas, MPOCTPAHCTBEHHA,

Tpoduueckas (rumieBas). Bunbl-nomuaanTel. CBS3u B OMOIICHO3E.

DKOJOTUYeCKHe cUCTeMbI (9kocucTembl). [lonaTue 06 skocucteme u Ouoreonenose. @yHKIMOHATHHBIE

KOMIIOHEHTbI HKOCHCTEMBI: MPOJIYLEHThI, KOHCYMEHThI, peayleHThl. KpyroBopoT BelecTB U MOTOK

SHEPruu B IKOocucTeme. Tpoduueckue (MUILEBBIE) YPOBHH SKOCHUCTEMBI. [IWIIeBbIe HEMU U CETH.

OcHOBHBIE MOKa3aTeNn 3KOCUCTEMBI: OMoMacca, MPOIyKIUs. DKOJIOTUYECKUE MUPAMUIbL: TPOAYKIINH,

YUCJIEHHOCTH, OoMacchl. CBOWCTBA DKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIsIHs, pa3BuTHe. CYKIIECCHS

Tema 9.2. ’
[IpupoIHBIE 3KOCUCTEMBI

Conep:xxanue

[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI PEK U 03€p. DKOCUCTEMAa XBOMHOTO WM IIMPOKOJIMCTBEHHOTO

neca. AHTpPOTNOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCUCTEMBL. YpOodKocucTeMbl. buonorudeckoe u

XO3SIICTBEHHOE 3HAU€HUE arpo’kocucTeM M ypbOoskocucteM. buopaznoobpasue kak ¢akTop

ycToW4YnBOCTH 3KocHcTeM. CoxpaHeHHe OMOJIOTHYECKOro pa3Hoo0pasus Ha 3emiie

Tema 9.3.

Buocdepa — )
riobanpHas

SKOcHUCTEMA 3eMITH

Copep:xxanue

VYuenne B. W. Bepranuckoro o 6uocdepe. I'panwniibl, coctaB u cTpykTypa 6mochepst. JKuBoe BemiecTBo
u ero ¢dyukiuu. OcodeHHocTr 6nocdepsl Kak r1od6anbHOM SKocucTeMBbL. JIMHaAMIUecKoe paBHOBECHE U




oOpatHast CBs3b B Owmocdepe. KpyroBopoThl BemeCTB W OHOTCOXHMMHYECKHE IHKJIBI SJIEMEHTOB
(yrnepopa, azora). 3oHanbHOCTh OMocheprl. OCHOBHBIE OMOMBI CYIIIN

Tema 9.4.
Bimstaue anTponoreHHsIx hakTopoB Ha 6uochepy

Copep:xxanue

UenoBeuectBo B Oumocdepe 3emud. AHTponoreHHble wu3MeHeHHss B Ouocdepe. [mobanbHbIe
sKosorudeckue  mpobiembl.  CocymiecTBOBaHME TpUpOABl M 4enoBedecTBa.  CoxpaHeHHe
Omopa3zHooOpa3msi Kak OCHOBa YCTOWYMBOCTH Owuocdepbl. OCHOBa pPAMOHAIBHOTO YIPABICHUS
NPUPOAHBIMH PECYPCaMH M UX UCTIONIb30BaHue. JIOCTIKEHNsI OMOJIOTHH ¥ OXpaHa MPUPOIbI

Tema 9.5.
BinsiHue colMaabHO-IKOJIOTHYSCKUX (PAaKTOPOB HA 3I0POBHE YEIOBEKA

ConepxaHue

3I[OpOBBe H €0 COCTaBJIAIOIIHNC. CDaKTOpI:I, MOJIOKUTCIIBHO U OTPULATCIBHO BJIMAIOIINWEC HA OpTraHHU3M
yenoBeka. [IpobiieMa TeXHOTeHHBIX BO3ACHCTBUI Ha 30POBBE UEJIOBEKa (AIEKTPOMArHUTHBIE MOJIA,
OBITOBAs XMMUsI, N30BITOUHBIC IIIYMBI, pAAHAlNs U T.IL.). AJanTanus opraHu3Ma ueioBeka K gakropam
oKpykaromiei cpenbl. [IpuHiuner dhopmMupoBanus 310poBbecOeperaroniero nopeacHus. Ouznyueckas
AKTUBHOCTD U 3I0POBLC. buoxumnueckue acrneKkThl PalMOHAJIbHOI'O MU TAHWA

«YMCTBEHHas paboTOCIIOCOOHOCTHY

win «BiusHue abuoTmueckux (akTOPOB Ha UEIOBEKa» (B KAayecTBE TPUITEPOB, CHIDKAIOIIMX
paboTOCOCOOHOCTD, HCTIONIB30BATh YCIIOBHS OCYIIECTBICHHUS MPOPECCHOHAIBHOMN NESITENbHOCTH: Iy M,
Temreparypa, puzndeckas Harpy3ka u T.1.)

Paznen 10. Cenexkunsi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHHU

Tema 10.1.
Ceneknus
KaK HayKa ¥ Ipolece

Conep:xxanue

Cenekuus Kak HayKa U IMpoIecC. 3apoxIeHUE celeKuuu u gomectukanus. Yuenne H. Y. BaBunosa o
[EHTpax MHOT000pa3usi W MPOUCXOKACHHUS KYJIbTYPHBIX pacTeHuil. LIeHTphl TpOUCXOXKIeHUS
JIOMaIlIHUX >KUBOTHBIX. Copt, mopoaa, mramM. COBpEMEHHBbIE METOAbI CeJeKIUH. MaccoBbId
U WHIUBUAYaJdbHBIA OTOOPBI B CEJCKIMU pACTCHHWd U KUBOTHBIX. OIEHKAa JKCTephepa.
bnuskopoacTBeHHOE cKperuBaHue — MHOpuAWHT. Yucras guHusA. CKpelMBaHWE YWCTHIX JTHUHUH.
I'ereposuc, wnm rubpugHas cuna. HepoxacTBeHHoe ckpemuBaHue — ayTtOpuausr. OtnanéHHas
rubpuanzaius 1 e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 W MOJyuyeHHe MOJUIUIONAOB. JlOoCTHXKEeHUS
CEJICKLIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB




Koncynbranuu
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O IIPE/IMETA

3.1. MatepuajJbHO-TeXHHMYECKOE O0ecreueHne

YyeOHass ayauTopus JEKIMOHHOTO THIA: WHTEPAaKTHBHAs TPUOYHA, KOJIOHKH, JBa
TEJIEBU30pa, IKpaHHas MaHeb, MUKpodoH TpuOyHa, yuyeOHas 10cka

YueOHast ayauTopus JUIsl POBEICHUS MPAKTUUYECKUX 3aHATHI: ydeOHas meOenb, yueOHas
J0CKa, MUKPOCKOTI Y4€OHBI ONTHUYECKUN

3.2. YuyeOHO-MeTOAMYECKOE ODecniedyeHne

Jis  peanm3anyl  TPOTpaMMBbl  TUCIUIUTHHBI OMOMMOTeYHBIH (oHA 0Opa3oBaTeNbHOM
OpraHM3aly JOKEH HMETh IeYaTHbIE W/WIM DJIEKTPOHHblE YYEOHMKM U pa3pabOTaHHBIE B
KOMIUIEKTE C HHUMHU Y4eOHble MocoOus (Ipu HalIWYHMH), TOMYLICHHbIE K HCHOJIB30BAaHUIO MpPU
peanmu3an  00pa3oBaTENbHBIX MPOTPAMM  CpPEeIHEro  Mpo(ecCHOHATBHOTO  00pa30BaHUs,
peanmn3yeMbIX Ha 6a3e OCHOBHOTO 00IIeT0 00pa30BaHUS

[Ipn peanuzanuu mOporpaMMbl JUCHUIUIMHBI BO3MOKHO HCIIOJIB30BAaHUE AIIEKTPOHHBIX
00pa3oBaTeNbHbIX PECYPCOB, JOMYIICHHBIX K MCIONb30BAHHUIO MPU pealn3aluid 00pa30BaTEIbHbIX

pOrpaMM CpeHEro o0IIero o0pa3oBaHusl.



