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1.00mas xapakTepucTHKa pado4yeil MporpaMMbl 00pPa30BATENBLHOIO IMpeaMeTa
«buosorusm»

1.1. MecTo y4eOHOI0 npeaMeTra B CTPYKType 00pa3oBaTe/ibHOM MPOrpaMMbl

O61eo0pazoBaTeNbHbI TpeAMET «BUONOTUs» SBISIETCS YaCThIO MPEIMETHON 00JacTh
«EcTecTBEeHHO-HAayUHbIE MPEAMETHI», H3y4yaeTcss B 0O0He00pa3oBaTeIbHOM LIUKIIE
yueoHoro miaHa OOIl CIIO c¢ yderom mnpodeccruoHanbHONW HANpaBI€HHOCTH B
cootBercTBUM ¢ PI'OC CIIO no npodeccun 35.01.35 «Depmepy.

VYyeOubiii npenmer «buonorus» BXoAUT B 00II€00pa30BaTENbHBIA LUK H
YUTaeTCs Ha TIEPBOM Kypce 00yUYeHUsl.

1.2. Heau 1 miiaHupyeMble pe3yJbTaThl OCBOCHUS JUCHUIJINHBI:

1.2.1. leab TUCHUIINHBI
Cogepxanue mporpaMmbl  0011e00pa3oBaTeNbHON IUCIMIUTUHBL  «bronorusy»
HAaIlpaBJI€EHO Ha JOCTHMKEHUE pE3yJIbTaTOB €€ M3YyYEHUS] B COOTBETCTBHUHM C
tpeboBanusiMu PI'OC COO c¢ yuetrom mnpodeccuoHabHOM HampapieHHOCTH DI'OC
CIIO. llenp m3ydeHus: AUCHUILIMHBI «buonorus» Ha 6a30BOM ypOBHE — OBJAJCHHUC
OOy4YaroMMMHCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpTraHU3aIluu >KUBBIX
CHUCTEM pa3HOTO paHra W MNpUOOpEeTEeHHWE YMEHHM WCIOJb30BaTh OTH 3HAHUS IS
IPaMOTHBIX JEHCTBUN B OTHOIIEHUU OOBEKTOB KUBOM MPUPOABI U PEIICHUS PA3TUYHBIX
’KU3HEHHBIX MPOOIIEM.
JlocTkenue 1end  UW3Y4deHHs OUCHUIUIMHBI «buonorus» ©Ha 06a30BOM ypOBHE
o0ecreuynBaeTCsl PEIICHHEM CIICTYIOIINX 3a/1a4:
® OCBOCHHME OOYYaIOIIUMHCS CHCTEMbl 3HAaHUW O OWOJIOTUYECKUX TEOPHUsIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, IPaBUiIax, CIIyXKaluX OCHOBOM
st GOpPMHUPOBAHUS TIPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MUPA, O
METOJIaX HAy4YHOTO MO3HAHMsI, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3aIMHU, BBIJAIOIINXCS OTKPBHITUSIX U COBPEMEHHBIX

HCCICOAOBAHUAX B 6I/IOJ'IOFI/II/I;



dopMupoBaHue 'y OOydYarOIIMXCA  IO3HABATENbHBIX, HWHTEIUIEKTYaJIbHBIX
U TBOPUYECKUX CHOCOOHOCTEW B MpOLIECCE aHAIM3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJOTMM HAayYHBIX B3IJISA0B, WIAEH U MOAXOAOB K H3YUYECHHUIO KUBBIX CHCTEM
Pa3HOI0 YpOBHS OpraHu3alluy;

CTaHOBJIEHHE y oOydvarouuxcss oOwmeld  KyJbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, pPa3BUTUE YMEHHUH OOBSICHATH U  OLEHUBATh  SIBJICHUS
OKPYXaIOIIEr0o MHpa >KMBOM MPUPOJAbI HAa OCHOBAHMM 3HAHUW M OIbITA,
MOJIYYEHHBIX NPU U3yYEHUU OUOJIOTUH;

dopMupoBaHue |y OOydalOIIMXCSd YMEHUH  MJUTIOCTPUPOBATH  3HAYEHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKON JESATENIbHOCTH YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIIMTAHHUC Y6€}K21éHHOCTI/I B BO3MOKHOCTH ITO3HAHUS YEJTOBEKOM KMBOU

IMpUpO Ak, HCO6XOJII/IMOCTI/I 6ep€}I(HOFO OTHOIICHHA K Heﬁ, CO6JII-O,ZICHI/I$I OTHYCCKHUX

HOPM IIpH IMPOBCACHUHN OMOJIOTUYECKUX I/ICCJ'IG,IIOBaHI/If/'I;

OCO3HAHHE IIEHHOCTU OWOJIOTMUECKHX 3HAHUW JUIsl TIOBBIIICHUS ypPOBHS
AKOJIOTHYECKOMN KYJIbTYpBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHCHHE TNPUOOPETEHHBIX 3HAHWW W yMEHUW B IIOBCEIHEBHON >KU3HU
IUJTIL OLCHKH TTOCJICICTBUM CBOEU AEATEIBHOCTH MO OTHOLICHUIO K OKPYKaroUIEH
cpenae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHWE U  COOJIIOJIEHHE  Mep

popUIaKTUKHN 3a00I€BaHUH.



1.2.2.

Iliianupyembie

pe3yJbTaTbl  OCBOCHMS

o01eodpa3oBaTeIbHOM

aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kom u [Tnanupyemble pe3ynbTaThl OCBOSHUS IUCLUIUIMHD
HauMEHOBaHHUE
(bOpMI/IpyeMI)IUX O6mme it
KOMITIETEHIIUH
OK O0l. BseiOupats | JInuHOCTHBIE pe3ynbTaThl JOJDKHBI oTpaxarb B yactu: | [IP6 1. ChopmupoBaHHOC
crocoOBbl  pemIeHus | TPYIOBOTO BOCIIUTAHUS: B CHCTEME HAy4YHOIO 3H
3a1a4 - TOTOBHOCTh K TpPYAY, OCO3HAHHWE LIEHHOCTH MAacCTEepCTBA, | YEIOBEKa Ui PEIICHUS XKI
npodeccuoHabHON | TPYHOJIO0HE; I1P6 2. CdopmMupoBaHHO
NEeSITEIbHOCTH - TOTOBHOCTh K aKTHBHOMN JESTENbHOCTH TEXHOJOTHYECKOW | OCHOBOIOJATAIOIIUX OMUC
MIPUMEHUTEIHEHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIIOCOOHOCTbH | )KM3Hb, KJIETKa, TKaHb,
K Pa3IMYHbIM | MHULUKUPOBATH, JIAHUPOBATh U CAMOCTOSITEIBHO BBIMOJIHATH | SKOCUCTEMA, OMOLIEHO3, OF
KOHTEKCTaM TaKylo JA€ATeIbHOCTD; U [pEBpallleHHEe  BHEp

- HWHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHaATbHOU
JIEATETLHOCTH.

MerTanpeMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnajieHe YHUBEPCATBHBIMU YI€OHBIMH TO3HABATEIIBHBIMU
NEUCTBUSIMU:

a) 6a30BBIC TIOTUYECKUE JICHCTBHS:

- CcaMOCTOATENIBHO (OpPMYIIMpPOBaTh W aKTYAIM3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIIECTBEHHBIH TMPHU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- OTIPEIEIISTH 1ENU JIEATEILHOCTH, 3aaBaTh TapaMeTPhl

Y KPUTEPHUU UX TOCTIKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS

B pacCMaTpPUBACMBbIX SBJICHUSIX;

- BHOCUTb KOPPEKTHBBI B JCSITCIBHOCTb, OIICHUBATH
COOTBETCTBHE pe3yJIbTaTOB IIEJAM, OILICHUBATh PHUCKH
MOCJIEACTBUI IEITEILHOCTH,

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMHU y4€OHO-UCCIIEI0BATEIbCKOM

U TPOSKTHOW JCATEIBHOCTH, HaBBIKAMHM pa3pericHus
npo0Oiem;

- BBISBJISITH IPUYUHHO-CJICACTBEHHBIC CBS3H

U aKTyaJH3upoBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y

€e pelIeHMs, HaXOJUTh apryMEHThl MJs JI0Ka3aTelbCTBa
CBOMX YTBEPXKICHUI, 3a/JaBaTh MapaMeTpbl U KPUTEPUHU
peleHus;

- aHaJIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEIICHUs 3aJauu
pe3ynbTaThl, KPUTHYECKH OLIEHWBATh HX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;
pa3pabaThIBaTh IUIAH PEIICHUs TPOOIEMBI C YIETOM aHaU3a
UMEIOIINXCSl MaTepUaIbHBIX U HEMATEPUATIbHBIX PECYPCOB;
-- YMETb MMEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

Y IPAKTHYECKYIO 001aCTH KUHEACSITEIbHOCTH,

- YMeTh WHTETPUPOBATh 3HAHUSA U3 PAa3HBIX MPEAMETHBIX
oOacTeii;

- BBIABUTAaTh HOBBIE WJIEW, MpeniaraTh OPHUTHHAIHHBIE
TIOAXOJIbI U PEIICHUs

OouocuHTe3 Oenka, CTPyK
JTUCKPETHOCTD, camo]
(penmpoaykuus), Ha
SHEPTrO3aBUCUMOCTH, POCT
I[1P6 3. CdopmupoBaHHO
OCHOBOIOJIAraloUIux  OH
KJIIETOYHOW, XPOMOCOMH
MIPOUCXOKACHUS KUZHU U
I1P6 4. Chopmup:s
OCHOBOIIOJIArafoIIe Onor
(I'. Mengensa, T. Mop
®. Mromnepa, K. bapa),
CUCTEMaM.

ITP6 5. Tlpuobperenue o
HAy4YHOTO MO3HAHUS, UCIIO
U OIMCAHUS KUBBIX CHCTE
U TpoBeACHUsS OHOJOTH
TUNOTE3, BBISBICHUS 3
BEJIMYUHAMU, 00BSACHC
u  GOpMYyIHPOBAHUS BBl
MOHSATHH, TEOPUI U 3aKOH(
ITP6 6. CdhopmupoBaHHO
NpU3HAKA  BHUPYCOB,
OJIHOKJICTOYHBIX U MH
OHMOT€eOEHO30B U IKOCHC
BEIIECTB M MPEBpAICHY
IJJACTUYECKOTO U DHEp
MHTO3a, Me€i03a, OILIOA0
WHAUBUAYAILHOTO Pa3BUT

CYILIECTBOBAaHHME, ECTECTI
IPUCIIOCOOJICHHOCTH O
KOMIIOHEHTOB ~ 3KOCHUCT

B DKOCHCTEMAaX CBOEH MecC”
KPYrOBOPOTA BEILECTB U IT
ITP6 7. CdopmupoBaHHC
3HAHHA JUIS OOBSICHEHHS
US| IPUHATUS TPAKTUYECE




C Ienpl0  obOecreueHHs
3JI0POBbSI OKPYKAIOIMIHUX J
KU3HU, HOPM T'PaMOTHOTO
cpelie; TOHNMaHUE HEeoOX
COBPEMEHHOU OHMOJIOTHH
MIPUPOIOTIONIE30BAHHUS.
I[1P6 8. CdopmupoBaHHC
3aJ]a4¥, COCTABISATh TCHOT
JUIL pa3HBIX THIIOB HAC]
COCTaBJISITh CXEMBI TTEPEH
(mernu mUTaHMS, TUILEBBIC
I[IP6 9. CdopmupoBaHHC
uH(popMalroo  OUOJIOTHY
TICeB/IOHAYYHBIC 3HAHUS
MaccoBoi  mH(popManumn
UHTEPIPETUPOBATH T
HCCIEeNOBaHUN B  OHOJ
paccmaTpuBath  Ti00ar
COBPEMEHHOCTH,  (hopmr
COOCTBEHHYIO MO3UIIHIO.
I1P6 10. CdopmupoBanH
MUCHbMEHHBIE U YCTHBIE (
uHbpopMallMl U3 He
MCI0JIb30BATh NOHSTUHHBI

OKO2.
Hcnonw3oBarh
COBPEMEHHBIC
CpeAcTBa  TIOWCKa,
aHam3a

U UHTEpIpEeTalun
nHpopMaruu

1 uH(pOpPMAIMOHHBIE
TEXHOJIOTUU IIE
BBITIOJIHEHUST 337124
npoheccHOHALHON
JeATEIbHOCTH

JIM4HOCTHBIE pe3yabTaThl JIOJDKHBI OTpakaTb B YacCTH:
LIEHHOCTH HAy4YHOTO MO3HAHUS:

-C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKH U OOLIECTBEHHOMN
MIPaKTHKH, OCHOBaHHOTO HAa  Juasnore KYJBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa
B MIOJIUKYJIbTYPHOM MUDE.

MertanpeameTHble pe3yiabTaThl JOKHBI OTPAXKaTh:
OBnaseHue yHUBEPCAIbHBIMU Y4€OHBIMU TO3HABATEIBHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:
- BIQAETh  HAaBBIKAMHU
U3  HUCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSATEIbHO
OCYILIECTBIISITh TIOUCK, aHanms, CUCTEMAaTHU3AIIIIO
U UHTEpIpeTanuio HHGOpMaIUU Pa3IuYHbIX BUJIOB U (HOpM
IpECTaBICHNUS;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(OPMAIIHH,
€€ COOTBETCTBHE MPABOBBIM U MOPAJIILHO-ITUYECKUM HOpMam

nosydyeHuss  uHbOpMaNUU

ITP6 1. ChopmupoBaHHOC
B CHCTEME HAay4HOTO 3H
YeJoBeKa JUIS PEIICHUS K
I[IP6 7. CdopmupoBaHHC
3HAHUS JUISI OOBSICHEHUS
JUTSL IPUHSTHUS TIPAKTHYECK
C Ielpl olecrieuyeHus
3JI0POBbSI OKPYKAIOIIUX J
YKU3HU, HOPM TPaMOTHOTO
cpeze; MOHMMaHUE HEOOX
COBPEMEHHOH OMOJIOTHU
MIPUPOIOTIOIE30BAHHUS.

I1P6 10. CdopmupoBaHH
MUCHbMCHHBIC U YCTHBIC (
uHpopManuu W3 HE
UCIIOJIb30BaTh TIOHSATHIHBI

OK 04. O¢dpexTuBHO
B3aMMO/IEHiCTBOBATh
U paboTaTh

B KOJIJIEKTHBE

U KOMaHJIe

JIM4YHOCTHBIE pe3yJbTaTbl OOJUKHBI OTpPAXKaTb B YaCTH:

LIEHHOCTM HAy4YHOTO TIO3HAHMUA: OCO3HAHHUE LEHHOCTH
HAay4HOM  JEATEIBbHOCTH, TOTOBHOCTH  OCYILECTBISATH
IIPOEKTHYIO u HCCIIEIOBATENBCKYIO JeITeIbHOCTD
VHJIMBUIYAJIBHO U B TPYIIIIE.

MertanpeaMeTHbIE PE3YIBTATHI JOJKHBI OTPAXKATh:
OsBnagenue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU:

0) coBMeCTHas ACATCIBHOCTD:
- IOHUMAaTh U UCTIOJIb30BATh MPEUMYILIECTBA KOMaHIHOMN
Y UHAWBHUIYAIBHOUN paboTHI,

ITP6 5. IlpuoGperenue o
HAy4YyHOTO TO3HAHUS, UCIIC
OIMCAaHUS KHUBBIX CHUCTEM,
poBeleHUsT  OHOJoruye
TUNOTE3, BBIABICHUS 3
BEJIMYMHAMHU, OOBSICHEHUS
U (QOpMYTUpPOBAHUS BBl
MIOHATUMN, TEOPUN U 3aKOHC




- IIpUHHUMATb eian COBMECTHOU JACATCIIbHOCTH,
OpraHru30BbIBATh 1 KOOPAWMHUPOBATH I[GflCTBI/ISI

o €€ JOCTIKCHHUIO: COCTaBIATh INIAH  JICHCTBHIA,
pacnupenensaTb pojad C YYETOM MHEHUHA YYAaCTHUKOB

00CyX/IaTh pe3yabTaThl COBMECTHOM pabOTHI

OKO7.
ConeiicTBOBATH
COXpaHEHHIO
OKpYKaroleu

cpensl,
pecypcocOepexeHu
10, MIPUMEHSITh
3HAHUS

00 W3MEHEHUHU
KIIUMaTa, MPUHIIAITHI
OEpeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH

B Ype3BbIYATHBIX
CUTYaITUSIX

JIM4HOCTHBIE pe3yabTaThl JIOJDKHBI OTpakaTb B YacCTH:
9KOJIOTMYECKOI0  BOCHUTAHUSA: -  CPOPMUPOBAHHOCTH
9KOJIOTMYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS COL[UAJILHO-
SKOHOMMUECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHOM

U COLUAIbHOM Cpefbl, OCO3HAHUE IJI00ATLHOTO Xapakrepa
9KOJIOTHYECKHX TIPOOIIeM;

- IUIAHMPOBAaHWE W  OCYUIECTBICHUE  JECUCTBUH B
OKpYXKalolllel Cpe/ie Ha OCHOBE 3HAHUA LEJIEHd YCTONYMBOTO
pa3BUTHSI YEIIOBEUECTBA;

- AKTUBHOE HENPHUATHE JCHUCTBUH,
OKpYKalollel cpere;

- yYMEHUE MIPOrHO3UPOBATh HeOIaronpusTHbIE
9KOJIOTHYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX JIEHCTBHI,
MpeoTBpaIlaTh UX;

- pacuiMpeHue OfbITa
HaIpaBJIEHHOCTH.
MertanpeameTHble pe3yinbTaThl JOKHBI OTPAaXKaTh:
OBnanenue YHHUBEpCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMHU:

0) coBMeCcTHas ACSITEIHHOCTD:

- MOHUMAaTh M HCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOU
Y UHAUBHUIYaJIBbHOM paboTHI;

MMPpUHOCAIIUX BPEa

JACATCIbHOCTH 9KOJIOTUYECKOM

- TIpUHUMATh  IeId  COBMECTHOM  JEATEIbHOCTH,
OpraHU30BbIBATH u KOOPAUHHUPOBATD JercTBUsS
0 €€ JIOCTIKEHHUIO: COCTAaBJISATh IJIaH  JICHCTBUH,
pacmpenenartb poJiM C YY4eTOM MHEHHM YYacTHHUKOB

0o0CyXXJaTh pe3ylbTaThl COBMECTHOM paboThI

I1P6 5. Ilpuobperenue o
HAy4YHOTO TIO3HAHUS, UCIIO
Y OIMCAHUS KUBBIX CHCTE
U TIPOBEACHHUS OHMOJIOTH
TUTOTE3, BBISBICHUS 3
BEITMYMHAMH, OOBSICHCHHSI
U (GOpMYyIUpPOBAHUS BBl
MTOHATUMN, TEOPUN U 3aKOHC
[TP6 6. CdhopmupoBaHHO
NpU3HAKA ~ BHPYCOB,

OJIHOKJICTOYHBIX W MH
OMOTEOIIEHO30B M JKOCHC
BEIISCTB W IIPEBpAICHY
TUTACTUYECKOTO W DHE[
MHTO3a, MEK03a, OILIOJIO
WHANBUIYAIEHOTO Pa3BUT
3a CyIIECTBOBAHHE, €CTE
MPUCTIOCOOIEHHOCTH OPT
KOMIIOHEHTOB 9KOCHUCT
B KOCHCTEMAaX CBOEH MeC"
KPYroBOpOTa BEIIECTB H T
I[IP6 7. CdopmupoBaHHC
3HaHUS A1 OOBSICHCHUS
JUTSL TIPUHATHS TIPAKTHYEC
C Ienpr odecrieuyeHus
3I0POBBSI OKPYKAIOIIUX J
JKW3HHU, HOPM IPaMOTHOTO
cpejne; MOHMMaHUuE HeoOX
COBPEMEHHOHN OHOJIOTHH |
MIPUPOIOTIOIH30BAHHS




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJbHOM TUCIUTIINHBI

2.1. O6beM npeamera U BUAbI yueOHOM padoThI

Bupa yueOHo# padoTsl O0beM B yacax

O0beM 00pa3zoBaTe/IbHON IPOrpaMMBbI NpPeEIMeETa 72

B T.4.

OcHoBHOE coep:KaHue 12

B T. 4.

TeOpeTuYecKoe 00ydyeHne 54
B T.4. MPOECCUOHATBHO-OPUECHTHPOBAHHOE COICPKaHUE 4

MPAKTUYECKUE 3aHATHUS 18
B T.4. IpO(eCCHOHATFHO-OPUEHTUPOBAHHOE COAEPKaHNE 6

KoutpoJabHasi padora 1

IIpomexyTouHas aTTecTalNs IK3aMeH 6




2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

®opmupyemMble
HaumenoBanue Coaepixkanue yueOHOro MaTepuasia (0CHOBHOe U pogecCHOHAILHO OPHMEeHTHPOBaHHoe), | O0bem
pa3iesioB U TeM JadopaTopHble H MPAKTHYeCKHE 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJIUYMH) yacop | oMmeTeHuHH
1 2 3 4
OcHoOBHoOe coJiep:kaHue
Pa3nes 1. buojiorus kak Hayka. 7KuBble cHCTeMbI M HX OPraHHM3ALUSA 2
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2
buonorus buonorus — Hayka o xuBoii npupojae. CBsi3u OMOJIOTHH € 00IIECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JNPYTMMHU €CTECTBEHHBIMU HayKaMu, GUIOCO(pUel, peluruei, 3TUKOM, SCTETUKONW U MPaBOM.
Oobmas Ponp Ouonormu B (QOpMHUpPOBAHMM COBpPEMEHHON Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKkTepUCTHUKa OMOJIOTUYECKHUX HaYK.
KU3HU Metoipl MO3HAHUA KUBOM MpHUPObI (HaOIIo/IeHUe, IKCIEPUMEHT, OMHMCAHUE, U3MEpEHHE, OK-02
KJaccuukanuys, MOJICTUPOBAaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
XKusble cucteMbl (OMOCUCTEMBI) KakK NMpeAMET U3ydeHust ononoruu. OTiaudre KUBBIX CUCTEM
OT HeopraHu4deckou nmpupoabl. CBOHCTBa OMOCKCTEM M X pa3HOOOpasue.
YpoBHH OpraHu3aluu onocucreM: MOJIEKYJISIPHO-T€HETHYECKU, KJIETOYHBIH,
OpraHW3MEHHBIN, TOMYJISIIIHOHHO-BUIOBOM, SKOCUCTEMHBIM (OMO - TEOICHOTHYECKHIN),
OorochepHbIi
Pa3nen 2 XuMu4eckuii COCTaB M CTPOEHHE KJIETKHU 10
Tewma 2.1. Conep:xaHue y4eOHOro Marepuaja 2
XUMHUYECKUH cOCTaB | XMMUYECKUN COCTaB KJICTKA. XMUMHYECKHE SJIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPOIJIEMEHTHI.
kieTku. Bona Bona u MuHepanbHble BemecTBa. OYHKIMU BOJIbl M MHMHEPAIbHBIX BELIECTB B KIETKE.
U MUHEpaJIbHbIE [loanepsxanue ocMOTHYECKOTO OamaHca
BCIlICCTBA IIpakTHYecKoe 3aHATHE 1
Ne 1 «buonornueckass pojab MHHEpAIbHBIX BELIECTB B OOECIEUEHHUH >KU3HEAEATEILHOCTH
OPraHu3MOB, IIPOSIBJICHUS AUcOalaHCa MUHEPAIbHBIX 3JIEMEHTOB)
Tema 2.2. Conep:xaHue y4e0OHOro MmaTepuaja 3
buonornuecku benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumblie u
BaXXHBIE XMMMYECKHE | 3aMEHUMbIE AMHUHOKHCIOTBI. AMHUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOMH
COEIMHEHUS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs M YETBEPTHYHAsl CTPYKTypa). XUMHUYECKUE
cBoiictBa OenkoB. buonormueckue ¢yHkuun OenkoB. DepMeHTH — OHOJIOTHYECKHE OK-01, OK-02,
katanuzaropel. CrpoeHue ¢epMeHTa: aKTUBHBIM IIEHTp, CyOcTpaTHas Crnenu(UYHOCTb. OK-04




KodepmenTsl. Buramunsl. OTianunst epMEeHTOB OT HEOPraHUYECKUX KaTaIU3aTOPOB.
VYraeBopl: MOHOCaxapuabl (TJIIOKO3a, pubo3a U Je30Kkcuprbo03a), aucaxapuabl (caxaposa,
JIAKTO3a) W ToJiMcaxapuibl (Kpaxmall, TIUKOTEH, IeUioiio3a). buomornueckue (yHKIUU
yrneBofoB. Jlummael:  Tpurnmuepuns, Gocdommmuas, crepouanl. ['mapoduisHO-
runpodoOHbIe cBoiicTBa. buonorndyeckue QyHkmuu aunuaoB. CpaBHEHHE YIJIEBOOB,
OEIKOB W JIMIUAOB Kak HMCTOYHMKOB sHepruu. Hyxiennosbie kucnotsl: JJHK u PHK.
Hykneotnasl — MOHOMEpBI HYKIEHMHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢bysakn PHK. AT®: crpoenue u pyHKIMN

KounrtpoJsbHas padora

Nel «buosorudyecku BaKHbIe XUMHYECKHUE COSTUHEHUS

Tema 2.3.

CrpykTypHO-
(byHKIIMOHATBHAS
OpraHu3aIus KIeToK

Conepxxanue yueOHOro Marepuaja

[utonorus — Hayka o kietke. Kinetounast Teopusi — mpuMep B3auMOJACHCTBUS UCH U (aKTOB
B HayYHOM MO3HAHUU. MeTobl N3y4eHus KICTKH.

Knerka kak menoctHas xuBas cucreMa. OOmiue MpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MeMOpana, moJiekynsl JIHK kak renernueckuii anmapar, cucTemMa CHHTe3a Oenka.

Tunel KIETOK: dSyKapuoTHUeckas U mpokapuothyeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTHdecko kieTku. Kiterounass crenka Oaktepuii. CTpOe€HHE 3YKapHOTHYECKOM
kieTk. OCHOBHBIC OTJIUYHS PACTUTEIHLHOM, KUBOTHOU M IpUOHON KiIeTKU. [loBepXHOCTHBIE
CTPYKTYphl KIJIETOK— KJIETOYHAsi CTE€HKa, TJIMKOKaIMKC, uX ¢yHkuuu. [lnazmaruueckas
MeMmOpaHa, ee CBOMCTBA U (DYHKITUH.

[uromnazma u ee opraHowabl. OmHomeMOpaHHble opraHounbl kietku: OIIC, ammapar
lonbxu, ym3ocombl. [loayaBTOHOMHBIE OpraHOMIbI KJIETKUA: MUTOXOHIPHUH, ILIACTUIBL.
[Ipoucxoxxaenrne MUTOXOHIpHUM U TutacTud. Bunsl mmactun. HememMOpaHHbIE OpraHOUIBI
KIETKU: PUOOCOMBI, KIETOYHBIA LEHTP, LEHTPUOJM, PECHUYKH, KIYTHUKU. DOyHKIUH
OpraHouIOB KJIETKU. BKitoueHus.

SAnpo — perynaropubslii 1eHTp KieTku. CTpoeHue siapa: siiepHas 000JouKa, KapHoIriazMma,
XPOMATHH, JIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

IlpakTHyeckue 3aHATHA

Ne 2 «Ctpoenue kineTku (pacTeHusl, >)KMBOTHbIC, IPUOBI) U KJIETOYHbIE BKIIOUCHHS (Kpaxmail,
KapOTHHOUIBI, XJIOPOTLIIACTHI, XPOMOILIACTHI )»

Pa3pen 3. ZKusHeaesTe IbHOCTL KJIETKH

Tema 3.1.
OOMeH BeleCcTB
Y TIpEBpaICHNE

Conepxanue y4eOHOro Marepuasa

OOMeH BelecTB, WM METa00JU3M. ACCUMUIIALINS (TUTACTHYECKUH OOMEH) M JUCCUMUJISAIUS
(’HepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOTO Mpoliecca MerabonuszMa. Ponb 3aKoHOB

OK-01, OK-02,
OK-04




SHEPrUu
B KJIETKE

COXpaHEHMs BEIIECTBA M DHEPrUU B NOHUMAHMM MeTabonu3ma. Tumbsl OOMEeHa BEIIeCTB:
aBTOTPOQHBIA U TreTepoTpodHBIA. Pons ¢epMeHTOB B OOMEHE BEUISCTB M IPEBPAIICHUH
sHeprun B Kiertke. PorocuHTe3. CBeToBas M TeMHOBas (a3pl ¢orocuHTe3a. Peakuum
¢dorocunresa. DPpdexkTuBHOCTH PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3a JUIA )KU3HU Ha 3eMIIe.
Bnusiane ycnoBuil cpenpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS! €r0 MPOIYKTHBHOCTH Y
KYJIbTYpHBIX ~ pacTeHHHA. XEeMOCHHTE3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAYCHUE
XEMOCHHTE3a JIUIs )KU3HU Ha 3eMIIe.

DHepreTuyeckuii 0OMeH B KIIeTKe. PacienieHre BemecTB, BeIICIEHHE U aKKyMYJINPOBaHUE
SHEPTUU B KIJIETKE. DTalbl dHEPreTHYecKoro obOMeHa. Inmkomms. BposkeHue u ero BHIBL
Kucnoponnoe oxkucinenue, uiam KieTouHoe japixaHue. OkuciautenbHoe (HochopuirpoBaHUe.
D hEeKTUBHOCTH PHEPreTUIECKOTO 0OMEHA

Tema 3.2.
Bbuocuures Geinka

Copep:xaHue y4eOHOro MmaTepuaja

Peaknmun wmarpuyHoro cumHTe3a. ['enernueckas wuHpopmamus u JHK. Peamuzanms
reHeTuyeckoi nHpopMaluu B KiieTke. ['eHeTnueckuil ko u ero cBoiicTBa. TpaHcKkpunuus —
Marpuunblii cuHte3 PHK. Tpancnsuus — OuocunTe3 Oenka. ITambl TpPaHCIHSIUU.
Konupoanue amuuokucioT. Poss pubocom B GrnocuHTe3e Oenka

IIpakTHYeckoe 3aHATHE

No 2 «Pemenune 3a1a4 Ha onpeAeICHUE MTOCIEA0BATEILHOCTA HYKIICOTHIOBY

Tewma 3.3.
Bupycsl

Copep:xaHue y4e0HOI0 MaTepuaJja

Hexnerounsie ¢popMmel xu3Hu — BUpYChl. MicTopust oTkpbiTust BupycoB (/1. Y. MiBanoBckuit).
Oco0eHHOCTH CTPOCHHUS M KUZHEHHOTO IKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummynoaedunura yenoneka (B1Y)
— Bo30Oymurens CIINla. IlpoduakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

Pa3znen 4. Pa3mHoOkeHUe U MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB

Tema 4.1. Conepxanue yueOHOro Marepuasia
XKusnennbiii nukn | KneTo4yHbl MK, WM KU3HEHHBIM WK Kietku. WHTepdasza u muto3. I[lporeccsr,
KIIETKU npoTekaromue B uaTepgasze. Perukanus — peakuus matpuusoro cunreza JJHK. Crpoenue
XpoMOCOM. XPOMOCOMHBIN Ha0op — KapuoTUM. [IUIMIONAHBIN U TaljIOuIHBIA XPOMOCOMHBIE
HaOopel. XpomaTtuiel. LluTojormdeckre OCHOBBI Pa3MHOXKEHUS U HHAWBHIYaIbHOTO
pa3BuTHs opraHu3moB. Jlenenue knetkn — wmuro3. Cragum mwurtosza. [Iporecchl,
MPOUCXOJAIIME HA Ppa3HbIX CTagusX MUTO3a. DBHONOTMYecKWi CMBICI  MHUTO3A.

[Tporpammupyemast ruéesb KJISTKH - alloITO3
Tema 4.2. Coaepikanue yueOHOro MaTepuajia

OK-01, OK-02,
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DopMbI pa3MHOKECHUS
OPraHu3MoOB

®opMbl pa3MHOKEHHS OPTaHU3MOB: Oecriosoe U 1mojoBoe. Buapl 0ecrnonaoro pa3MHOKEHHS:
JIeTICHUE HAABOE M MIOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNE, BETETATUBHOE
pa3MHOxeHHe. MIcKyccTBEHHOE KJIOHHPOBAHUE OPTaHU3MOB, €r0 3HaYEHHE JUIsl CEJIEKIUU.
[lonoBoe pa3MHO)keHuUe, ero oTauyus ot Oecrnojyoro. Meio3. Craguu meio3a. IIpoueccsl,
MpoUCXOAsIMe Ha craausx menosa. I[loBemenwe xpomocoMm B Menose. Kpoccunrosep.
buonoruueckuii cMbica ¥ 3HaueHHe Meio3a. ['Tamerorenes — npouecc oOpa3oBaHUs MOJOBBIX
KJICTOK Y JXKMBOTHBIX. ITomoBEIE KeIe3bl: CEMEHHUKN M STMYHUKH. O6p3.30BaHI/I€ H pa3BUTHUC
MOJIOBBIX KIJIETOK — TraMmeT (CrepMaro3oui, SIHMIIEeKIeTKa) — CIepMaTOreHe3 U OOIrEeHE3.
Oco0eHHOCTH CTpOeHUs SHIEKIETOK U ciepMaro3onioB. Omnoorsopenue. [lapreHorenes

Tema 4.3.
NupuBunyansHOE
pa3BUTHE OPraHU3MOB

Conepxxanue yueOHOro Marepuaja

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTalbl
SMOpPHUOHAILHOTO Pa3BUTHUS y TMO3BOHOYHBIX JKUBOTHBIX: JIpOOJIeHWE, TracTpyJsLus,
opranorere3. IloctamOpuoHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS:
npsiMoe, HempsMoe (JIMUYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (aKTOPBHI,
CHIOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojcTBa. Poct u pasButue pacreHuil. OHTOreHe3
IBETKOBOT'O PACTEHUs: JBOWHOE OIJIOJOTBOPEHHE, CTPOCHHE CEMEHH, CTa I Pa3BUTHUS

IIpakTHYecKkue 3aHATHS

Ne 3 «Ma(pexmonHbIe 3a00JI€BaHMSI U SITUIEMUH B UCTOPUH YETIOBEYCCTBAY.
Ne 4 «Bakrnunanus kak npoduiakTika HHOEKIIMOHHBIX 3a00JICBaHMIN)

Pa3znesn 5. HacjienCTBEHHOCTh M1 M3MEHYHBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJIEIOBaHUA

Conep:xaHue y4eOHOro MmarepuaJja

[Ipenver u 3agauu reHeTUKH. Posib UTONOTUM U SMOPHUOJIOTHM B CTAHOBJICHUU T'€HETHUKH.
Bxman poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE T€HETUKU. METOIbl T'€HETUKH
(ruGpuoNOTUYECKUN, LUTOTEHETHYECKUM, MOJIEKYIsipHO-reHeTHueckuii). (OCHOBHBIE
reHeTUYeCKue NOHATUA. | 'eHeTn4eckasi CHMBOJIMKA, HCIIOJIb3yeMasi B CXeMax CKpelIuBaHUM.

3aKOHOMEPHOCTH  HAcle[OBaHMUS  IPU3HAKOB,  ycTaHOBieHHble [.  Menuenem.
MonorubpuaHoe CkKpemiMBaHue. 3aKOH equHooOpa3usi THOPUAOB MEPBOTO MOKOJICHHUS.
[IpaBuno noMuHHpOBaHUS. 3aKOH pacllenjeHHs MPU3HAKOB. [MIoOTe3a YHUCTOTHI ramer.
[TonHoe u HemosiHOE NOMHHHpOBaHHE. J(UrMOpUAHOE CKpellrBaHUE. 3aKOH HE3aBUCHUMOTO
HacJleNoBaHUS MpH3HAKOB. l[uTOreHeTHUecKWe OCHOBBI JUTHOPHIHOTO CKpEIIMBAHMSL.
AHanuzupyrolee ckpemuBaHue. Vcnonb30BaHME aHATU3HPYIOIIETO CKPEUIMBAHUS IS
OTIpeJieNIeHUs] TeHOTHUIA 0COOU

IIpakTHYecKoe 3aHATHE

Ne 5 Pemenue 3aa4 Ha OINpCACICHUC BCPOATHOCTU BO3HHUKHOBCHHA HACIICACTBCHHBIX

OK-01, OK-02,
OK-04




NPU3HAKOB TPU MOHO-, JH-, TOJUTHOPUIHOM | aHAIM3HUPYIOIIEM CKPEUIMBAHHH,
COCTaBJICHUE T€HOTUIINYECKHUX CXEM CKpEIIMBaHUs

Tema 5.2.
CuemienHoe
HacJIeIOBaHue
MIPU3HAKOB

Conepxxanue yueOHOro Marepuasa

CuernieHHoe HacienoBaHue mpusHakoB. Pab6ora T. Moprana 1o CHEIUVIEHHOMY
HaclleIoBaHUI0 TIeHOB. HapylieHne cLelieHuss TE€HOB B pe3ylbTaTe KPOCCHUHIOBEpA.
XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTHU. | eHeTHUecKre KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpeAEiIeHHE Moja. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
T'omoramernble u reTeporaMCcTHbIC OPraHU3MBbI. HacneszaHI/Ie IMPHU3HAKOB, CHCIJICHHBIX C
10JIOM

HpaKTI/I‘IeCKOC 3aHATHE

Ne 6 Pemenue 3amau Ha ompenereHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIIEJCTBEHHBIX
MPU3HAKOB TIPH  CIIETUICHHOM HACJIEIOBAaHWM, COCTABJICHHE TE€HOTHIUYECKUX CXEM
CKpEITUBaHMS

Tewma 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTHU

Copep:xaHue y4eOHOro marepuaja

N3menunBocTh. Buabpl M13MEHUNBOCTH: HEHACIIEICTBEHHAS U HacienAcTBeHHas. Poib cpesl B
HEHACTIEACTBEHHON HW3MEHYMBOCTH. XAapaKTePUCTUKAa MOJAU(PUKAIMOHHONW HW3MEHUYMBOCTH.
Bapuanuonsslii psia v BapranmoHHas kpuBas. Hopma peakunu npusHaka. KonnmdyecTBeHHbIE
M KayeCTBEHHbIE TPU3HAKW HW WX HopMa peaknuu. CBoiicTBa MOIU(DUKAITMOHHON
M3MEHUYUBOCTH.

HacnenctBennasi, wiM reHOTUNUYECKass M3MEHYMBOCTh. KOMOMHATHBHAs W3MEHYHUBOCTD.
Meiio3 ¥ TOJOBOM TPOIECC — OCHOBAa KOMOMHATMBHOW HM3MEHYMBOCTH. MyTalMOHHAs
n3MeHunBoCTh. Kilaccudukanus Myranuid: TeHHbIE, XpPOMOCOMHbIE, TeéHOMHbIE. YacToTa u
OpUYMHBL  MyTanuil. Myrarennsle (akTopbl. 3aKOH TOMOJIOTMUECKHUX  pSJIOB B
HACJIEICTBEHHOM U3MEHUYUBOCTH
H. . BaBusona

IlpakTH4eckoe 3aHsATHE

Ne 7 Pemenune 3a/lad Ha OIIPCACJICHUC BCPOATHOCTH BO3HUMKHOBCHHA HACICACTBCHHBIX
IIPU3HAKOB IIPHU PA3JIMYHBIX THIIAX B3aNMOICUCTBUS I'CHOB, COCTaBJICHUC I'CHOTUIIMYCCKHNX
CXCM CKPCIIMBAHUA

Tema 5.4.
T'enetnka uegoBeka

Conepxanue yueOHOro Marepuasa

I'enetTnka d4enoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHEIE MCTOJAbI TCHCTHKH 4YCJIOBCKA:
reHeaHOFquCKHﬁ, 6JII/I3HCI_IOBBII>’I, I_II/ITOI"CHCTI/I‘IGCKI/II\/’I, 6I/IOXI/IMI/I‘-ICCKI/II\/'I, MOJICKYJIIPHO -
T€HETUYECKHI. COBpeMeHHoe OMpCACIICHUC T'CHOTHUIIA: IOJIHOITCHOMHOC CCKBCHHPOBAHUC,
TCHOTHUIIMPOBAHUC, B TOM YHUCIIC C NMOMOIIBIO HHP-aHaﬂI/ISa. HacneacTtBeHHbie 3a00JIeBaHUS




YeJoBeKa: TeHHbIe O00Je3HH, OOJE3HH C HAcIEICTBEHHON NpeapacroyioXeHHOCTHIO,
XpoMocoMHbIe 0osie3Hn. ComaTrhyeckue U TeHepaTHBHbIE MyTauuu. CTBOJIOBBIE KIIETKH.
[Mpunnmnel  37m0poBoro  o0Opas3a  JKM3HM, JHArHOCTHKH, MNPO(UIAKTUKH U JICYCHHUS
TeHeTHYeCKUX  OoseHed.  MenuKo-TeHeTHYecKoe  KOHCYJIbTHPOBAaHHE.  3HAYCHHE
MEJIUIIMHCKON TE€HETUKH B MPEIOTBPALLEHUU U JICYEHUHM TIEHETHYECKUX 3a0o0sieBaHMM
4eJI0BEKa

HpaKTI/I‘IeCKOC 3aHATHE

Ne 8 «CocraBiieHre U aHaJIu3 POJIOCIOBHBIX YETIOBEKA

Pa3znea 6. DBoaronon

Haf OMOJIOTUA

(o]

Tema 6.1.
OBOIIOIMOHHAS
TEeOpHS
U €€ MECTO
B OHOJIOTHU

Conepxxanue yueOHOro Marepuasa

[IpeanochlTkn BOSHUKHOBEHHUS YBOIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOPHSI U €€ MECTO
B Ouosoruu. BnusHue 3BOIIONMOHHON TeopuM Ha pa3BUTHE OWOJIOTMH U JPYTrUX HAYK.
CunerenbcTBa 3BONIONUH. [laneoHTONOTrMYECKHE: TOCIIEN0BATENFHOCTD MOSIBJICHHS BUIOB B
MaJI€OHTOJIOTUYECKONW JIETONHCH, Nepexo/Hble ¢GopMmbl. buoreorpaduueckue: cXoicTBO H
paznuuue dayH U GIop MATEPUKOB U OCTPOBOB. DMOPHUOJIOTHIECKUE: CXOJICTBA U PA3IHUNS
SMOpPHOHOB pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTMYHBbIE, pYyIUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJEKyIIpHO-OHOXUMUYECKHE:
CXOJCTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJUYECKHX IyTeH y Bcex
YKUBBIX OPraHU3MOB.

OpomonmonHass Tteopust Y. JlapBuna. I[lpennochulku BO3HMKHOBEHUS JapBUHHU3MA.
JIBukymue Ccuiibl 3BOJIIOLIMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUUYEHHOCTU PECYpCOB, HeolpeaeiaéHHas U3MEHUMBOCTh, OOopb0a 3a CyIIECTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpO3BOTIOLMS

Conep:xaHue y4eOHOro Mmarepuaja

Cunrternueckas Teopus 3Bosroruu (CTD) u €€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOFOIHS.
[Tomynsius Kak eAMHUIIA BUIA U SBOIIOIUH.

JBuxymue cuibl ((hakTOpbI)IBOJIIONUK BHUJIOB B Tpupoje. MyTalMOHHBIA Mpolecc u
KOMOMHATHBHAas M3MEHUYMBOCTH. [lomynanuoHHble BOJHBI U Apeid TeHoB. M3omsuus u
murpanusa. EcrectBeHHBIH 0TOOpP — Hampapisiouuii  ¢akrtop aBodouud. DopMmel
ecTecTBeHHOro o10opa. I[IpucmocoOneHHOCTh OpPraHu3MOB KaK pPe3yJlbTaT SBOJIOIHUH.
[Ipumepsl mpucnocobneHuit y opranu3zmMoB. Apomopdo3sl W uAHOAAaNTalud. Bumg u
Bu000pazoBanue. Kpurepuu Buga. OcHoBHBIE (GOpMBI BUI000pa30oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOE

Tema 6.3.

Conepxanue yueOHOro Marepuasa

OK-01, OK-02,
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Makpo3Bontonuus

MakposBomtonus. PopMbl  3BOMIONMU:  (UIIETHYECKAs, TUBEPreHTHAs, KOHBEPreHTHas,
napauenpHas. HeobpaTtuMocTh 3BOTIOIHMN

HpaKTI/I‘leCKOC 3aHATHE

Ne 9 «CpaBHeHnue BUI0B 10 MOP(HOJIOTUYECKOMY KPUTEPUIO»
i «Onucanne NpUcrnocoOJICHHOCTH OPraHi3Ma U €€ OTHOCHTEIBHOTO XapaKTepay

Pa3nes 7. BosHnKHOBeHNe U pa3BHTHE KU3HH Ha 3emuie

(ep]

Tema 7.1.
3apoxaeHue
" PAa3BUTHUC )XKU3HU

Conepxxanue yueOHOro MarepuaJsa

JloHayuHble TIpEACTaBIEHUS O 3apOXkJAEHUU XU3HU. HaydHble rumore3bl BO3HUKHOBEHUS
KU3HU Ha 3emJjie: abuoreHe3 M MaHcnepMus. XuMudecKasi 3BOJIoLUs. AOUOTEHHbIN CHHTE3
OpraHMYECKHUX BEIIECTB U3 HEOPraHWYEeCKHX. OKCHEPUMEHTAIbHOE TMOATBEPXKIACHUE
XUMHYECKOHN dBOJIFOIMK. HauanepHble dTambl Omosiormdeckoil »sosroruu. | unoresa PHK-
Mupa. PopMupoBaHHEe MEMOpPAaHHBIX CTPYKTYp U BO3HMKHOBEHHME MpPOTOKIETKH. [lepBbie
KJIETKU U UX 3BoJitolnst. POpMUPOBAHUE OCHOBHBIX TPYII )KUBBIX OPraHU3MOB.

PazButune xu3Hu Ha 3emie no 3paMm u nepuojaM. Katapxeil. Apxelickas U NpoTepo30icKas
opbl. [laneosoiickast spa U e€ mnepuonabl: KeMOPHUICKUM, OPAOBUKCKHH, CHUITYpUHCKUA,
JIEBOHCKHI, KAMEHHOYTOJIbHBINA, MEpMCKHIL. Me3030icKast spa U €€ MepHobl: TPUACOBBIM,
IOpckuid, MenoBou. KaitHo3olckas »3pa W €€ mepuojbl: NajJeOre€HOBBINM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIH.

Tema 7.2.
Cucrema

OPraHu4cCKoOro Mmpa.

[Ipoucxoxnenue
YyeJIoBeKa —
AHTPOTIOTCHE3

Copep:xaHue y4e0HOIro MmaTepuaja

Cucrema OpraHM4YecKoro Mupa Kak OTpakeHHe 3BOJIOUUU. OCHOBHBIE CHUCTEMATUYECKUE
TPYIIBl OPraHU3MOB. XapaKTepUCTHKA KIUMaTa M TeoJIOTHYecKuX IpoieccoB. OCHOBHbIE
9Tamnbl SBOJIOLHUHM PACTUTENBHOTO W JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHui u
KUBOTHBIX. [losiBiIeHHE, paclBET U BBIMUPAHKE TPYIII KUBBIX OPraHU3MOB.

DBoJIOLMsl  YeloBeKa. AHTpONOJOrusi Kak Hayka. Pa3BuThe mpeAcTaBiIeHUA O
MIPOUCXOXKICHUM YeJoBeka. Meroapl u3ydeHusi aHTpororeHe3a. CXOJCTBA U pa3IUuUs
YyeloBeKa M JKUBOTHBIX. CHCTeMaTH4ecKoe IIOJIOKEHHE 4YeloBeKa. JIBWKyIlHue CHJIbl
(dakTopel) anTpomorenesa. HacneacTBeHHas HM3MEHUYMBOCTh U €CTECTBEHHBIA OTOOD.
OO61ecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUH TPYyia, MBIIUJICHHUE, PeUYb

Tema 7.3.
OCHOBHBIE CTaIUU
DBOJIIOLIMHU YEJIOBEKA

Copepxanue yueOHOro Marepuasa

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJIOBEKA: ABCTPATONUTEKH, UYUeNOBEK yMeEIbIi,
Yenosek mnpsaMoxomauui, YenoBek HeaHIepTaldbCKuM, YenoBek pa3syMHbIM COBPEMEHHOTO
tuna. Haxoku nckomaemMbIX OCTAHKOB, BpeMs CYIIECTBOBAHHUS, 00IaCTh PACcIPOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHSL.

UYenoseueckrne packl. OCHOBHbIE OOJBIIME pachl: €BpONEOUAHAs (€Bpasuiickas), HErpo-

OK-01, OK-02,
OK-04




aBcTpajioniHas (dKBaTOpuajbHasl), MOHTroJIoMAHas (a3uarcKo-amMepukaHckas). YepTsl
MPUCTIOCOOIEHHOCTH TMPEICTABUTENICH YETOBEUECKUX pPAC K YCJIOBHSIM CYIIICCTBOBAHMSL.
EnunctBo yenoBeueckux pac. Kpuruka pacuzma

IIpakTHyeckoe 3aHsITHE 1
Ne 10 «Bpems u myTtu pacceneHus 4eJaoBeKa M0 MJIaHETE»
i «[IpucmocoOIeHHOCTh YeTIoBeKa K Pa3HbIM YCIIOBUSM cpelibl. BimsHue reorpadudeckoit
cpenbl Ha MOP(HOJIOTHIO B (PH3HOJIOTHIO YE€TIOBEKAY
Paznea 8. Opranusmbl u OKpy:xaIas cpeaa 4
Tema 8.1. CojaepikaHue yueOHOro MaTepuajia 2
OkoJorus DKOJIOTHUs KaK HayKa. 3a/1audl ¥ pa3/Ieibl 9KOJIOTHHA. MeTO bl SKOJIOTHIECKUX MUCCIIC0BAHIHA.
Kak Hayka. Cpenbl DKOJIOTUYECKOEe MHPOBO33PCHHE COBPEMEHHOTO dYenoBeka. Cpeipl OOMTAaHUS OPraHU3MOB:
KU3HH. BOJIHAS, HA3eMHO-BO3JYIIIHAs, IIOYBCHHAs, BHYTPHOPTaHU3MEHHAs. DKOJOTHICCKHE
DKOJIOTUYECKHUE ¢dakropsl. Knaccuduxarus sKkonornyeckux (GakTopoB: aOMOTHYECKHE, OMOTHYECKHE W
(hakTopsl aHTpomoreHHbie. JIeMCTBHE HKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MbL. AOMOTHYECKHE
(akTOpHI: CBET, TeMITeparypa, BIaKHOCTh. Dotoneprnoau3m. [IpucnocoOieHuss OpraHu3MoB
K JeicTBUi0 abmoTudeckux (akTopoB. buonormueckwe putmbl. brotnueckue (HakTopsI. OK-01, OK-02,
Buapl OMOTHYECKMX B3aWMOJEWCTBHI: KOHKYPEHIMS, XHWIMHHYECTBO. [lapasutusm, OK-04, OK-07
MYTyaJIi3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJICOHUYECTBO), aMEHCAIN3M, HEUTPATU3M.
3HaueHne OMOTHMYECKHUX B3aMMOJCHCTBUM NJIsl CYIIECTBOBAHMSI OPraHU3MOB B IMPHPOIHBIX
coo0I1ecTBax
Tema 8.2. Conep:xaHue y4eOHOro MaTepuaja 1
DKOJIOTHYECKHE DKOJIOTUYECKHE XapaKTepUCTUKU mnomyasuuud. OCHOBHbIE TOKa3aTeNd  MOMYJISIUU:
XapaKTePUCTUKH YHUCIIEHHOCTb, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MHPUPOCT, Murpauus. JuHamuka
MOMYJISIIIUH YUCJIEHHOCTH MOMYJISIINU U €€ Peryisius
IIpakTHYecKoe 3aHATHE 1
No 11 «lToacuér nO0THOCTH NOMYJNIALMI Pa3HbIX BUJIOB PACTEHUI
Pa3nen 9. CoodmecTBa H IKOJOrHYeCKHE CHCTEMBI 8 OK-01, OK-02,
Tema 9.1. Coaep:kanue y4eGHOro0 MaTepuaia 2 OK-04, OK-07
CooOmiectBa CooOmiectBo  opranu3smMoB  —  OuoneHo3.  CTpykTypsl ~ OuOIleHO3a:  BHJIOBas, IIK'...
OpraHu3MOB, MPOCTPaHCTBEHHAA, Tpodudeckas (mumieBas). Bunbi-nomuHanThl. CBS3HM B OHOIIEHO3E.
HKOCHUCTEMBI Dkonorudeckne cucteMbl (dkocucteMbl). Ilonatne o0 »kocucTeMe U OHOTEOICHO3E.




@OYHKIHMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: IPOJIYLIEHThl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPrUU B 3KocHcTeMe. Tpoduueckue (MHUILEBbIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IOKAa3aTeNIM 3KOCUCTEMBI: OHOMacca,
MPOIYKIHMS. DKOJIOTMYECKUE MUPAMUJIBL: MPOJYKIMHU, YUCIEHHOCTH, OMomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMYMBOCTh, CAMOPETYIISIIMS, pazButue. CyKieccus

Tema 9.2. Conepxxanue yueOHOro MarepuaJja

[Ipuponusie [IpupoaHble SKOCUCTEMBI. ODKOCHCTEMBI pPEK U 03€p. DKOCUCTEMA XBOWHOIO WIH

9KOCUCTEMBI IIHPOKOJIMCTBEHHOTO neca. AHTpOTIOTEHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI.
YpOoskocucreMbl. buonoruueckoe u  XO3SMCTBEHHOE 3HAUEHHWE Aarpo3KOCHUCTEM H
ypOoskocucteM. buopasHooOpazue kak (axtop yctolunmBoCcTH 3KocHcTeM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

Tema 9.3. Copep:xaHue y4eOHOro marepuasa

buocdepa — VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiisi, coctaB u ctpykrypa ouocdepsl. Kupoe

riobanpHas BemecTBO U ero ¢QyHkuuu. OcobGeHHOCTH Ouocdepbl Kak TI00aJbHON SKOCHUCTEMBI.

JKOCHUCTEMA 3EMITU

Jlunamuueckoe paBHOBecue M oOpaTHas cBsi3b B Ouocdepe. KpyroBopoThl BewIeCTB H
OMOTEOXMMHUYECKHE IUKJIBI DJIEeMEHTOB (yriepoja, aszoTa). 30HaJbHOCTh OHOCHEPHI.
OcHOBHBIE OMOMBI CYIITH

Tema 9.4. IIpodeccuonaibHO OPHEHTHPOBAHHOE cojAep:kaHHMe (coaep:kaHHe TPHUKJIATHOTO
Bnusaue MO/1YJIfA)
AQHTPOTIOT€HHBIX UYenoseuectBo B Onochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHUs B Ouocdepe. I'mobanbHbIC
(dakTopoB Ha sKosiornueckue mpobiemsl. CocyiiecTBoBaHME NpPUPOAbl U ueroBeudecTBa. CoxpaHeHUe
ounochepy Onopa3zHOOOpa3uss Kak OCHOBa yCTOWYMBOCTH Ouocdepbl. OCHOBa pPAIMOHAIBLHOTO
yIpaBJeHUs] MPUPOAHBIMU pecypcaMu M WX HUCHoJb30BaHue. [locTmxkeHus OMOJIOTUH H
OXpaHa MPHUPOIbI
IIpakTHYeckoe 3aHsATHE
No 12 «OTx0/161 TPOU3BOICTBA»
WIH «KOJOTHYECKHE aCMEeKThl MPO(ECCHOHATBHOMN JAeATeIbHOCTI
i «IIpodunaktuka nmpodeccuoHanbHbBIX 3a00JI€BaHUII
K «BiausiHue npon3BOACTBEHHBIX ()AKTOPOB HA OPTaHU3M YEJIOBEKA»
Tema 9.5. IIpodgeccuoHaIbHO OPHEHTHPOBAHHOE coAepkaHHe (coAepKaHHe NPHKJIATHOIO
BnusiHue couunanbHo- | MOAYJIs)
9KOJIOTHYECKUX 310poBbe U ero cocrapisomue. OakTOpbl, MOJOKUTEIHHO U OTPUIIATENILHO BIMSIONINE Ha

¢baxTOpOB Ha
30POBbE YETIOBEKA

OpraHnu3M 4YcCJIOBCKaA. Hp06neMa TEXHOICHHBIX BO3JCUCTBUM Ha 3J0pPOBBEC YCIIOBCKA
(SHGKTpOMaFHI/ITHHC I10JI4, ObITOBas XUMUA, M30BITOYHBIC IOYMBI, paguanvsa U T.H.).




Apantanst  opraHu3Ma uYeloBeka K - (akTopaM OKpykaromieid cpensl. [IpuHIHATIBI
(dopmupoBanus 310poBhecOeperaroniero nopeaeHus. Gu3ndeckas aKTUBHOCTb U 310POBBE.
broxuMmuueckne aciekThl paliiOHaIbHOIO TUTAHUS

HpaKTI/I‘IeCKOC 3aHATHE

Ne 3 «YMmcTBeHHast pabOTOCTIOCOOHOCTEY

i «Brnusaue abnotnyecknx (akTOpOB HA YEJOBEKa» (B KAUECTBE TPUITEPOB, CHUIKAIOIIUX
paboToCcocoOHOCTh,  HMCIONB30BATh  YCIOBHUSA  OCYHIECTBICHHS  MPO(ecCHOHAIBHON
NeSITEIbHOCTH: IITyM, TeMIeparypa, pusndeckast Harpyska u T.1.)

Paznen 10. Cesekuusi Oprann3mMoB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuusa
KaK HayKa U TpoIece

Conepxxanue yueOHOro Marepuasa

Cenekuus Kak Hayka W Tpolecc. 3apoxkACHHE CeleKIuu U JoMmecTtukanus. Yuenue H. U.
BaBuioBa o meHTpax MHOrooOpasus W MPOUCXOXKICHUS KyJIbTYPHBIX pacTeHui. LleHTphI
MPOUCXOKACHUS JTOMAITHUX >KUBOTHBIX. Copt, mopona, mrtamMMm. COBpEMEHHBIC METOJIbI
ceNeKu. MaccoBbIil M MHIAUBUAYATBHBI OTOOPHI B CEJIEKIIMH PACTCHHH U KWUBOTHBIX.
OrneHka »KcTephepa. BIU3KOPOICTBEHHOE CKpeNIMBaHWE — WHOpUAWMHT. YucTas JMHMUSL.
CkpemuBanue 4YHCThIX JuHUN. [ereposmc, wmm THOpumHas cuna. HeponacTtBeHHOE
cKkpemuBanue — ayropuauHr. OtmanéHHas rubpuauszanus u e€ ycnexu. VcKycCTBEHHBIM
MYTareHe3 M MOJY4eHHE MOJUIIONI0B. JIOCTHKEHHs CEeNEeKIMH PACTEHHUM, XUBOTHBIX WU
MHKPOOPTraHU3MOB

Tema 10.2.
OCHOBEI
OMOTEXHOJIOTHHA

buoTtexHonorusa Kak oOTpacib NPOM3BOJCTBA. ['€HHas WHXKEHEpUs. OTalbl CO3JaHUA
pekomOunantHort JIHK u Tpancrennsix opranusmoB. Kierounas mmxenepus. Kinetounbie
KYJIBTYPBI. MuKpoKJIOHaIbHOE pa3MHOKEHUE pacTeHHil. KnonupoBanue
BBICOKOIIPOTYKTUBHBIX CEJILCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTUYECKHE U ITHYECKUE
npobiemsbl. MO — renetnyecku MoIUGUIIMPOBAHHBIE OPTraHU3MBI

Tema 10.3.
buorexnoigoruun
B JKHU3HH U Mpodeccuu

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE Cco/lep:KaHUHe (CoAep:KaHHE TPHUKJIATHOTO

MO/1YJIfA)

OCHOBHBIE HalpaBJICHUS COBPEMEHHON OMOTEXHOJIOTUU B IPO(PECCHOHATBHOM NEATEIbHOCTH
YeJoBeKa. Merto bl OHMOTEXHOJIOTUH. OOBeKTHI OMOTEXHOJIOT HH. OTHKa
OMOTEXHOJOIMYECKHX

U TEHEeTHYECKUX OJKcrepuMeHTOB. IlpaBmia mnoucka u aHamu3a OHO3KOIOTHYECKOMH
uHpopMaIuU

U3 Pa3IUYHBIX MCTOYHUKOB (HayyHass W ydeOHO-Hay4Has JIUTepaTypa, CpeAcTBa MacCOBOU
nHpopManuu, cetb IHTepHET U qpyrue)

IIpakTHYecKoe 3aHATHE

OK-01, OK-02,
OK-04, OK-07
IIK...




Ne 13 Keiicel Ha aHanu3 uHGOPMAMKA O HAYYHBIX TOCTHXKEHUSX B OOJACTH T€HETUYCCKUX
TEXHOJIOT U, KIIETOYHOW WHKCHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammura keiica: mnpeacTaBlieHHUE peE3YyJIbTaTOB pPELIEHUS KEHCOB (BBICTYIUIEHHE C
IIpe3eHTale)

Pa3nes 11. Pemnenne keiicoB B 00/1acTH OMOTEXHOJIOTHil 3
Tema 11.1.1. IIpoeccuoHAILHO OPHEHTHPOBAHHOE cCojAepkaHHMe (CoAep:KaHHe NPHKJIIATIHOIO 1
buorexnonornu MO/1YJIfA)
B IMPOMBIIIICHHOCTH | Pa3BUTHE NMPOMBIIIEHHOW OMOTEXHOJIOTUN U €e MPUMEHEHUE B KU3HU YeJIOBEKa, MOUCK U
aHaJIM3 MHQOPMAIMK U3 Pa3IMYHbIX UCTOYHUKOB (HaydHas U y4yeOHO-Hay4dHas JMUTEpaTypa,
CpeacTBa MaccoBoi MHpopMaluu, cetb iHTepHeT U apyrue)
Tema 11.1.2. IIpogeccuoHaibHO OpPHEHTHPOBAHHOE cojAep:kaHHe (coAep:KaHHe NPHKJIATHOIO
ConansHo- MO/1YJIfA)
STHYECKHE aceKkThl | [IpakTHYecKHe 3aHATHS 1 OK-01. OK-02
OMOTEXHOJIOTHI Ne 15 Keiicel Ha aHanu3 nHGOpPMALK 00 ITUYECKUX ACMIEKTaxX pa3BUTHS OMOTEXHOJIOTHH (110 OK-0 4” OK-07’
MUHHU-TPYIIaM). IK...
Tema 11.1.3. IIpodeccnoHaIbHO OpPHMEHTHPOBAHHOE coJepxkaHMe (coaepkaHHe TMPUKJIATHOTO
buorexnonorun MO/1YJIfA)
1 TEXHUYECKHue IIpakTHYecKkHe 3aHATHSA 1
CHUCTEMBI Ne 15 Keiicet Ha aHanu3 wHOOpPMAIMM O pa3BUTHU OHOTEXHOJOTHH C TPUMEHEHUEM
TEXHUYECKUX CHCTEM (T10 MUHH-TPYIITIaM).
Pa3Butne OHMOTEXHOJNOTMH C NPUMEHEHHEM TEXHUYECKHX cucteM (OHOMHKEeHepHs,
ouonHndopmarruka, OMOHMKA) U HUX TPUMEHEHHUE B KHU3HU YEJOBEKa, NOWCK M aHalu3
uHpopMallUd U3 pa3IMYHbIX HCTOYHUKOB (HaydyHas U yueOHO-HaydHas JUTepaTrypa,
cpeacTBa MmaccoBoi nHbopmalmu, cetb HTEpHET U 1pyrue)
IIpomexyTouHas aTTecTalNs: IK3aMeH 6
Bcero: 72




3. YCJI0OBUs PEAJIM3ALIMU ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O
HNPEIMETA

3.1. I_IJ'IH peaindanuu nmporpaMmsl nmpeamMera 10J1KHbI ObITh NpEeAYyCMOTPEHLI CJICAYIOIIHUE
CIIeHMAJbHbIC MOMCIIICHUSA

Kabuner «buosorun», OCHaIICHHBIH 000pyI0BaHUEM: MEOCIb, TOCKA, MEJ, HATJISTHBIC
nocoOusi (KOMIUIEKTBl Y4eOHBIX TaOJIML, IJIAKaTOB), TEXHUYECKUMHU CpEACTBAMU OOy4YEHUS:
KOMITBIOTEP C YCTPONMCTBAMHU BOCIIPOU3BEAEHHUS 3BYKA, IPUHTEP, MYIbTUMEIUNHBIA TPOEKTOP C
9KpaHOM, yKa3Ka-IIpe3eHTep Uil IPe3eHTaIHil.

JlabGopaTtopusi, ocHareHHasi 00OpyJIOBaHUEM JJiA MPOBEACHUS 3aHATHUNA: MUKPOCKOIIHI,
CEKYHJIOMEp, TOHOMETP, JabopaTopHas rnocy/a (mpoOUpKU, OACTaBKH JJIsi MPOOUPOK, TUHIIETHI,
MECOK, CTYNKH C MEeCTHUKaMH, INPEJAMETHbIE U IOKPOBHBIE CTEKJIa, CTEKJISHHbIE MaJOYKHy,
MpernapoBalibHbIEe WIJbl, (UIbTpoBaibHasg Oymara (caindeTku), CTakaHbl) T'MIIEPTOHUYECKUI
pacTBop xyiopuaa HaTpusi, 3%-HbII pacTBOP MEPOKCHIA BOJAOPOIA, PACTBOP HOAa B MOIUCTOM
KaJIuy, TIULEPUH, KIIyOHU KapTodens, JUCT 3J0JeH KaHaICKOM, Mmuoa psOMHbI 0ObIKHOBEHHOMN
(psOuHBI WM TOMATA), JIK pernyarblii, pa3BeJCHHbIE B BOJIE IPOKKH);

3.2. UndopmannonHoe odecriedeHUe peaau3alu NporpamMmmbl

Jnst peanuzanuu mporpamMmbl  OMOIMOTEUHBINH (OHI 00pa30BaTEIBHONW OpPraHU3aIluu
JOJI’KeH UMETh TIe4aTHbIe W/WIN 3JeKTPOHHbIE 00pa3oBaTeIbHbIe U HH()OPMALIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE JJISi MCIIOJIb30BaHUS B 00pa30BaTEIbHOM IpOLiecce, HE CTaplle MATH JIET ¢
MOMEHTA HU3/1aHusl.

PekoMeHnyembple  meyaTHblE UW3JaHUS [0  pealu3aluu  o0ueo0pa3oBaTeIbHOM
JTUCHMIUTMHBI IPEICTABICHBI B METOJUUYECKUX PEKOMEHIAIUAX [0 OpraHu3aluu 00ydeHHsl.
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3. Poccuiickuii Mequko-0uoaornueckuii BecTHUk umenu akagemuka U. 1. [TaBnosa

— ISSN 0204-3475

4., Y4eGHO-MEeTOIMYECKHE MaTepHaIb TI0 OHOJIOTHH
5.06mue mpo6ieMsl Ouonoruu 34.
6.006mas skonorus. buonieHonorus. 'mapobOuosorus

7.Ycnexu coBpemennoi ouonoruu .— ISSN 0042-1324

JIEKTPOHHBIE 00pa30BaTe/IbHbIC PeCypChl

www. www. shio. info (Bcst 6uostorusi. CoBpeMeHHast OMOJI0THsI, CTaThH, HOBOCTH,0MOIMOTEKA).
www. window. edu. ru (EauHoe okHO ocTyma K 00pa3oBaTeIbHbIM pecypcamlHTEepHETA

110 OMOJIOTHH).
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http://www/
http://www/
http://www/

www.5ballov. ru/test (Tect 11 aOUTYpPHUEHTOB MO BCEMY HIKOJILHOMY KypCYOHOIOTHH).
WwWW. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHUKAIIMOHHBIC BUKTOPUHBI TOOHOIOTUH —
9KOJIOTHHU Ha cepBepe BOpOHEKCKOro yHUBEPCHUTETA).

www. biology. ru (buosorust B OTKpbiTOM KoJUTeKe. CallT COMePKUTIICKTPOHHBIN
yueOHuK 1o ouosoruu, On-line Tectsr).

www. informika. ru (OmeKTpOHHBII y4eOHUK, OOIBIION CIIMCOK HHTEPHET-

pecypcoB).

WWW. nrc. edu. ru (buonoruyeckas kapTuHa Mupa. Pa3gen koMbroTepHOroyueOHIKa,
pa3paboTaHHOTO B MOCKOBCKOM TrOCY/IapCTBEHHOM OTKPBITOM YHHBEPCHTETE).
WwWw. nature. ok. ru (Peaxue u ncuesatoniue )kuBoTHble Poccun — mpoekT
Okonoruyeckoro nentpa MI'Y um. M. B. JlomoHOCOBA).
www. kozlenkoa. narod. ru ([Inst Tex, KTO y4UTCSI caM U YUUT APYTUX; OYHO MIUCTAHIIMOHHO,
OMOJIOTHH, XUMUH, IPYTUM MPEIMETAM).
www. schoolcity. by (buonorus B Bompocax u 0TBeTax).
www. bril2002. narod. ru (buosorust s mKoIpbHUKOB. KpaTkas, KOMIakTHasI, HOAOCTATOYHO
noapoOHast uHpopmarus 1o pasaenam: «Oomas ouosnorusy, «boranukay,
«3oosorusny, «HemoBex»).
- Buosorus [3nexTpoHHBIN pecypc]: [caiT]. — DnekTpoH. naH. — Pexum
noctymna:https://dic.academic.ru/dic.nsf/ruwiki/55
- Buosorus [3nexTpoHHBIN pecypc]: [caiT]. — DnekTpoH. naH. — Pexxum
nocrymna:http://biology.su/biology
- buonorus: YueOnux ams 10-11 xmaccoB. [DnekTpoHHbIN pecypc]: [caiT].
—DnekTpoH. naH. — Pexxum pocryna: http://tepka.ru/biologialO-1

JIeKTPOHHBbIe MH(OPMAIHOHHBIE PECYPCHI
http://www.altai.fio.ru/projects/Group4/potok13/site/index.html
http://nrc.edu.ru/est/

http://www.livt.net/
http://bio.1september.ru/
http://evolution.powernet.ru/
http://dronisimo.chat.ru/homepagel/ob.htm
http://www.sci.aha.ru/biodiv/index.htm
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https://dic.academic.ru/dic.nsf/ruwiki/55
http://biology.su/biology
http://tepka.ru/biologia10-1
http://www.altai.fio.ru/projects/Group4/potok13/site/index.html
http://nrc.edu.ru/est/
http://www.livt.net/
http://bio.1september.ru/
http://evolution.powernet.ru/
http://dronisimo.chat.ru/homepage1/ob.htm
http://www.sci.aha.ru/biodiv/index.htm

4. KoHTpPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUS 0011e00pa30BaATEeIbHON JUCUMILIMHBI

KouTpoJb 1 oneHka pe3yinbTaToB OCBOCHUS 00111€00pa30BaTEIbHON JUCIUILIUHBI
PaCKpBIBAIOTCA Yepe3 MUCHUIUIMHAPHBIC PE3yIbTaThl, HANpPaBICHHbIE HA (POpMHUpPOBAHUE
o0mux u MnpodhecCHOHAIBHBIX KOMIIETCHIMH TI0 pasjieliaM U TeMaM COJep>KaHUs

y4eOHOro MaTepuarna.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun OLIEHOYHBIX
KOMMeETEeHIHSA MepONPUSITHS

OK 01. Bsibupare cnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOGcyxaeHHE 110 BOTIpOCaM
peLIeHUs 3amaq | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | A€KOUH

npodeccuoHaTbHOM 81 8.2 0.1-9.3. | 3amonHeHHe  CPaBHUTENBHBIX
JIEATEIILHOCTU TPUMEHUTEIBHO 9 4TT-0 /ng 9.5M-0/c, 10.1, TaOJINII

K pa3JIMYHbBIM KOHTCKCTaM TCCTHpOBaHI/Ie

10.2, 10.31T-0/c, 1L.1I-0/c | 10 ompoc

NunuBunyanbHas
camocTosiTeNbHas paboTa
[IpencraBienne pe3yibTaTOB
MPAKTHYECKUX padboT
KoHnTpoabHbie paboThl

3ammuTa TBOPUYECKUX padoT

3amura WHAUBUIYaJIbHBIX
MPOEKTOB
Brimonnenune 3aJaHuN
MIPOMEKYTOUYHOM aTTECTAUKI
OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKYCCHS TIO
COBPEMEHHBIE cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEKLIIUH
ITIOMCKa, dHaJIn3a 7.1-7.3. 8.1 82 91-93 Pa3pa60TKa MEHTAJILHOU
u HHTEPIPETAIMHA | g 41 o/ 9 5TI-ofc, 10.1, | XAPTBL B MHHH Ipynmax
uHpopmanuu, 10.2. 10.3To/c. 11.1M-o/ Brinoninenue u 3amura
u nH(pOpMaITMOHHBIC &> 1021076, LLAL0/C T aGopatopHbix paGoT
TEXHOJIOTUU JJISl BBINOJTHEHUS [IpencraBinenue pe3ynbTaToOB
3a/au npodeccruoHalIbHON MPAKTHYECKUX padoT
JeSITeNbHOCTH [IpencraBieHne yCTHBIX
COOOIIIEeHUH C Tpe3eHTaIueH,
MO/ITOTOBJICHHBIX MO MEPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
pernojaBaTesieM
OK 04. O¢p¢pextusno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHre IO BOIpocaM
B3aUMO/ICHCTBOBATH u |43 51-54,6.1-6.3, 7.1-7.3, | AeKuH
paboTatb B KOJUIEKTUBE M | g1 82 9.1-9.3. | llpencrasnenue  pe3ynbTaToB
KOMaH/Ie MPAKTHYECKUX padoT

9.4I1-o/c, 9.5II-o/c, 10.1,

3 6
10.2, 10.311-0/c, 11.111-0/c alyTa TBOPYECKHUX paooT

3amura WH/IMBUAYaIbHBIX
IPOEKTOB

OK 07. ConeiictBoBath | Temsl 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyx1eHHe 1Mo BOIpocam
COXpaHCHHMIO OKpyXKaromen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | IeKuuu
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cpeabl, pecypcocOepexeHHIo,
MIPUMCHSITh 3HAHUSA
00  W3MCHEHUH KJIIMaTa,
IIPUHLIUIIBI OepeKITMBOTO
MPOU3BOJCTBA,  AP(PEKTUBHO
JIECTBOBATH

B UPE3BBIYANHBIX CUTYALMIX

7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3I1-0/c, 11.111-0/c

3anojaHeHue
TaOJINII
TectupoBanue
VYeTHBIT onpoc
JIMKTaHT Ha HCHOJIb30BAHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTUH U CUMBOJIMKH
WNupuBunyansHas
camocTrosiTesnbHas padoTa
[IpencraBienue pe3ysbTaTOB
IPAKTHYECKUX padoT
KoHTpoibHbIe paboThl

3ammuTa TBOPUYECKUX padoT
3amura WHIUBUTYaITbHBIX
IIPOEKTOB

Brinonnenue 3aganuii
MIPOMEKYTOUYHOM aTTECTAMH

CpPaBHUTCIIbHBIX

IIK...
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