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1. OBIIASI XAPAKTEPUCTUKA PABOYEM MIPOI'PAMMBI
OBIIIEOBPA30OBATEJIbHOUN JUCIIUIIJIMHBI «BUOJIOT USI»

1.1. MecTOo TUCHUIUIMHBI B CTPYKType 00pa3oBaTeIbLHOM
nporpammsl CITIO

O6meoOpa3oBarenpHas  aucuMiuinHa — «buomorusy — sBisieTcss  00s13aTE€NBbHON  YacThIO
001eo0pa3oBaTeNIbHOTO [HUKIA 00pa3oBaTeabHONH mporpamMMmbel B cootBercTBHH ¢ PI'OC 1o
cnenuanbHOCTH 54.02.02 JlekopaTUBHO-TIPUKIIATHOE UCKYCCTBO U HAPOJHBIE IPOMBICIIBI.

TpynoemkocTh AucuuIInHbl «buonorus» Ha 6a30BOM ypoBHE cocTaBiseT 72 vaca. [IpakTuko-
OPUEHTHPOBAHHOE COJIEP’KaHKEe BKIFOUEHO BO BCE pa3/ieiibl MPOrPaMMBI.

[Iepuon oOyueHus nepsblil Kypc.

1.2. Hesiu ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 0CBOECHU S TUCHUIIJIMHDI:

1.2.1. Ileanb: ¢dopMHUpPOBaHHUE Yy CTYJACHTOB MPEJICTABICHUSI O CTPYKTYpHO-
(yHKUIMOHANTBPHOW OpraHW3allMHM YKUBBIX CUCTEM PA3HOTO paHTra KaK OCHOBBI NMPUHSITHS
pelIeHNI B OTHOIEHUN OOBEKTOB KUBOHW MPUPOJBI U B IIPOU3BOJACTBEHHBIX CUTYAIHAX.

3amaum:

1) chopMupoBaTh NHOHMMaHuE CTPOEHHMS, MHOrooOpasus U OCOOCHHOCTEMH
)KUBBIX CHCTEM Pa3HOrO0 YpPOBHS OpraHU3aluy, 3aKOHOMEPHOCTEH IPOTEKaAHUS
OMOJIOTHUECKUX IIPOIECCOB U SIBJICHUHW B OKpY Karollleil cpene, MeJI0CTHOW Hay4dyHOU
KapTHUHBI MUPA, B3AUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3sBUTH YMEHHs ONPENEIATh >KUBBIE OOBEKTHI B IPHUPOJE; IMPOBOJIUTH
HaAOJIIOJICHUST 32 DKOCHUCTEMaMH JUISl BBISIBJICHUSI C©CTECTBEHHBIX M aHTPOINOTCHHBIX
U3MEHEHUH, UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOCHUM,

3) chopMUpOBaTh HABBIKM MPOBEJICHUS NPOCTECUIIIMX OHOIOTHYCCKUX
AKCIIEPUMEHTAIIbHBIX HUCCIICIOBAHUM C COOJIIOJICHUEM MpPaBUJI 0€30MMaCHOTO OOpalleHUs
C 00BbEKTaMU U 00OpPY/I0BAHUEM;

4) pa3BUTh yMEHHMS MCIOJb30BaTh MHPOPMALMIO OHMOJOTHYECKOTO XapakTepa U3
Pa3INUYHBbIX HCTOYHHUKOB,

5) chopMupoBaTH yMeHHUs MPOTHO3MPOBATH ITOCJIEACTBHS CBOEH JEATEIbHOCTH
M0 OTHOUICHUIO K OKPY’Kalollel cpejie, COOCTBEHHOMY 3J/I0POBBIO; OOOCHOBBIBATH U
coOIr01aTh MEPBI IPOPUITAKTHKHU 3a00JI€BaHUM.

6) chopmMupoBaTh MNOHUMaHHE 3HAYMMOCTH JOCTHXXEHUU OHOJIOTHYECKOU
HayKu H TEXHOJIOTUH B HpaKTI/I‘{eCKOI;'I ACATCIBHOCTH 4qCcJI0BCKA, Pa3BUTHUHN
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHH B arpOOHMOTEXHOIOTHH.



1.2.2. INnanupyemblie pe3yJjabTarhl OCBOEHMUS o01IeoOpa3oBaTe/IbHOM JUCHUNIUHBI
coorBeTcTBUM ¢ PI'OC CIIO m Ha ocHoBe ®PI'OC COO
Koa n Inanupyembie pe3yabTATHI OCBOEHUS AUCIHUILINHBI
HAMMEHOBAHUE | OgGype! JucuunJInHaApHbIE2
dopMmupyembIX -
KOMIIEeTEeHIIN I
OK 0l1. B yacTH TPyAOBOr0O BOCIIUTAHUS: cOPMHPOBAHHOCTh 3HAHHUHW O MECTEe U
Bribupats - TOTOBHOCTB K Tpydy, OCO3HAHHE L EHHOCTH poau 6uoIoTrNu B CUCTEMEHAY4YHOI'O 3HaAHUS,
CHIOCOOBI PEIICHUSI | MacTEPCTBA, TPYIOIH00UE; (pyHKIMOHAIILHOW T'PAMOTHOCTH YeEJIOBEKa JUTST
3ajgay - TOTOBHOCTbH K aKTUBHOM JICSITEIBHOCTU | PELICHUS )KU3HEHHBIX MPOOJIeM;
npodeccuoHab TEXHOJIOTHIECCKON u COIMATBbHON | c()OPMHUPOBAHHOCTH YMEHHUS PACKPHIBATh COAEPIKAHUE
HOM AESITeIbHOCTH | HAaNpPaBJICHHOCTH, CIIOCOOHOCTh  WHHUIIMUPOBATH, | OCHOBOIOJATralolIUX OHOJOTHYECKUX TEPMHUHOB H

IIPUMCHHUTCIIBHO K
Pa3JInYHbIM
KOHTCKCTaM

IUTAaHUPOBATh M CAMOCTOSITEIBHO BBIIIOJHSTH TaKYIO
JICSITEIBHOCTb;
- HHTEpEC K pa3IU4YHBIM chepam
nmpodecCUOHAITLHON AeSATSIILHOCTH,
OBJasicHNE YHUBEPCATBHBIMU  YICOHBIMU
IMO3HABATCIIbHBIMH JCHUCTBUSIMU:
a) 0a30BbI€ JIOTMYeCKHE 1eHCTBUS:
- CaMOCTOSITEIbHO bopmynupoBaTh

1 aKTyaJIM3UPOBaTh MpobIeMy, paccMaTpUBaTh
€e BCECTOPOHHE;

- YCTaHaBJINBAaThb Cyu[eCTBeHHLIﬁ IIpHU3HaK WU

HOHSATHUM: XH3Hb, KJIETKA, TKaHb,
9KOCHUCTEMa, OHOIICHO3,

(oOmen BEIIECTB U

opras,
OpraHu3M, BUJI, IOMYJISIIHSI,
omocdepa; MeTabOIU3M

peBpalleHue SHEpPTuHn), romMeocras

(camoperynsnus), OwocuHTe3 Oelka, CTPYKTypHas

Oopranusanus KHUBBIX CHUCTEM, AUCKPECTHOCTD,
caMoperyjsinusd, CaMOBOCIITPOHU3BCACHHUC
(perOI[YKI_II/ISI), HaCJICACTBCHHOCTb, H3MCHYHBOCTD,
OHCPro3aBUCHUMOCTL, POCT " pPa3BUTHUC,

YPOBHECBAasA OpraHu3anusi;

! VKa3bIBaOTCSA JIMYHOCTHBIE U MeTanpeaMeTHbie pe3yibratsl u3 ®TOC COO (B nociennei penakuuu ot 12.08.2022), popmupyemsie

00111e00pa3oBaTEIbHOM JUCITUTUIMHON

2 [lucuniuinHapHbie (IPeIMETHBIE) PEe3yIIbTaThl yKassiBatoTcs B coorBercTBrr ¢ PI'OC COO (B mocnenueii penakiuu ot 12.08.2022)




OCHOBaHUS IS CpaBHEHHs, KilacCU(HUKALIUK U
000011IeHNS;
- ompenensaTh eI  JCITCIBHOCTH,  3aJaBaTh

mapamMeTpbl U KPUTCPHUHN UX HOCTHUIKCHUA,
- BbBIABJIATHL 3aKOHOMCPHOCTH MW IIPOTHUBOPCYUYHA B
paccMaTpuBaCMBbIX ABJICHUAX ]

- BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATDb
COOTBCTCTBUC PE3yJabTaTOB LCJIsIM, OICHUBATH PUCKHU
HOCHGHCTBI/Iﬁ ACATCIBHOCTH ,

- pa3BUBAaTh KPCAaTUBHOC MBLIINIJICHHUC ITPHU PCIICHUHN

>KU3HEHHBIX MPOOJIEM

0) 0a30BbIE HMCCJIEeN0BATEIbLCKUE JIEMCTBUS:

- BJIAJICTh HaBBIKAMH y4ueOHO-
HWCCJICIOBATECIBCKON W TNPOCKTHOW JIEATEIbHOCTH,
HaBBIKAMHU pa3peuieHus mpoosiem;

- BBIABJIATH OPUINHHO-CIICACTBCHHLBIC CBsA3U nu
AKTyaJIu3upoBaTh 3aaady, BbIABUIaTb THIIOTE3Yy €€
pEIlICHUsI, HAaXOJAUTh apryMEHTHI JJIsl J10Ka3aTeJIbCTBa
CBOMX YTBEpXKJICHUH, 3aJaBaTh IlapaMeTpbl U
KPUTEPUU PCIICHHUS

- aHaJIU3NpoBaATb IIOJIYYCHHBIC B XO0AC€ pPCIICHUA

3aJa4yu  pe3ydabTaTbl, KPUTUYECKH OLEHUBATh WX
JOCTOBEPHOCTH, IMIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBHUSIX;

- YMETh IIEPEHOCUTH 3HAHUS B I[O3HABATEIBHYI U

IPaAKTHUYICCKYTO obiactu KHU3HCACATCIBHOCTH,

- yMEThb HUHTEIpUpPOBATHL 3HAHUSA U3  Pa3HbIX
MpEeIMETHBIX 00JIacTei;
- BBIJIBUTATh  HOBBIC  HWACH, Ipeaaararh

chOpPMUPOBAHHOCTbYMEHHUS pacKpbIBaTh
COZlEpKaHNE OCHOBOIIOJIararoIIX
OMOJIOTUYECKUX TEOPUH W THUIIOTE3: KICTOYHOM,

XpPOMOCOMHOM, MYTallMOHHOM, SBOJTOLUOHHOM,
OPOUCXOKIACHUS JKU3HU u 4eJIOBEKA;
c(hOPMHUPOBAHHOCTHYMCHHS packpbIBaTh
OCHOBOMOJIATaIINe OUOJIOTUYECKHUE  3aKOHBI u

3akoHomepHoctu (I'. Mennens, T. Moprana, H.H.
Basunosa, D. I'ekkemss, ®. Mrwmiaepa, K. boapa),
rpaHulbl HUX IPUMEHHUMOCTH K >XUBBIM CHCTEMaM;
OCHOBHBIX

MpUOOpPETEHNUE OIIBITA IIPUMEHEHUS

METOOAOB HAYYHOT'O ITO3HAHHA, MHCIIOJIB3YCMbIX B

OHOJIOTHH: Ha6J'IIOI[eHI/I$I J51 OIIMCaHUusA KHUBbBIX

CUCTCM, IIPOHOECCOB U HBHCHHi/JI; opraHu3alvu H“

MPOBEACHUS OHMOJIOTHYECKOTO
BBIIBIOKEHUS
MEXTy

OOBSICHEHUS

OKCIICpPUMCHTA,

THIIOTC3, BBIABJIICHUA 3aBHCHMOCTH
HccJICayCMbIMHU
IMOJIYYCHHBIX

(popmynupoBaHusi  BBIBOOB C

BEJIMYMHAMMU,
pe3yJIbTaTOB u

HUCIIOJIb30BAHUEM
HAYy4YHBbIX MOHSTHUH,

TeOpUin " 3aKOHOB;

chOpPMHUPOBAHHOCTH YMEHUS BBIJICIISATH

CYLIECTBEHHBICE  MOPU3HAKH  BUPYCOB, KJIETOK
NpOKaApuoOT U

MHOTI'OKJICTOYHBIX

9YKAapHuoT; OAHOKJICTOYHBIX "

OpPraHu3MOB, BHJIOB,
OMOreoneH030B Hu 3KOCHUCTEM; 0COOEHHOCTH
MpOIECCOB OOMEHa BEIIECTB W  MOPEBpallCHHUS
SHEPruM B KJIIETKe, (POTOCHHTE3a, IIACTHYECKOro H
oOMeHa,

OQHEPIreTUIYCCKOIO XEMOCHHTCE3A,

MHUTO3a, M€i03a, OIJIOJIOTBOPEHUS, PA3BUTUI U




OpPHUTHHAJIBHBIC MOAXOAbI U PCIICHHUS;
- CIIOCOOHOCTE 150:4 HCIIOJIb30BAHUS

IIO3HABATEIbHON U COLMAIIBHON NPAKTUKE

pa3MHOXXEHUS, WHIUBHUIYAIILHOTO pa3BUTHS
opraHusma (oHTOTEHE3A), 60pBHOBI 3a
CyILlIECTBOBAaHHUE, €CTECTBEHHOI'O otOopa,
BHUJ000pa30oBaHMs, NPUCHOCOOJIEHHOCTHU
OpPraHuU3MOB K cpene obuTaHusi, BIIUSIHU S
KOMIIOHCHTOB OKOCHUCTEM, AHTPOITOTCHHBIX

U3MCHEHUNW B JKOCHUCTEMaxXx CBOCH MECTHOCTH,
KpYroBOpOTa BEIISCTB M IMPEBpAIllICHUE dHEPTUU
B Ouocdepe;

chOpPMUPOBAHHOCTH YMEHHUS peuathb

OHMOJIOTUYECKUE 3aga4du, COCTaBJIATDH

T€HOTHUIINYECCKHC CXEMBbI CKpCIIuBaHUA JJIA

Pa3HbIX THUIIOB HacCJICaJO0BaHUsA IIPHU3HAKOB Yy

OpraHmu3mMoB, COCTaBJIATH CXCEMBI IIepeHoca

BCIICCTB U OHCPIrun B DJKOCHCTEMaAx

IIMTAaHUA, IIMIIICBBIC CCTI/I)

(merm

OK 02.
Hcnonbp3oBaTh
COBPECMCHHBIC
CpeICTBa MOUCKA,
aHanus3a u
WHTEPIIPETaAuU
nHpopmManuu u
UH(POPMAIIMOHH bIC
TEXHOJIOTUH IS
BBITIOJTHCHUS 3aJ1a4
npodeccuoHaib
HOM

B o0J1acTH HEHHOCTHU HAYYHOI'O MO3HAHUSA
- c(OpMHUPOBAHHOCTH MHPOBO33PECHUS,

COOTBETCTBYIOIIIEIO0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd M OOIIECTBEHHOW MNPAaKTUKHW, OCHOBAHHOTO Ha
auaiore KyJbTyp,

CBOCTO MECTa B NIOJIUKYJIBTYPHOM MHUPC;

CHOCO6CTByI-O]J.[CFO OCO3HAaHHUIO

- COBEPILICHCTBOBAHHUE SA3BIKOBOWM M YHUTATEIbCKOU
KYJbTYPBbI
JIFOABMU U MMO3HAHUS MHUPA;

KaK CpeIcTBa B3aUMOJCUCTBUS MEXKIY
- OCO3HAHME I[I€EHHOCTH HAay4YHOU
OCYILIECTBJISITh HPOEKTHYIO "
HCCJIEIOBATEIIbCKYIO

ACATCIBHOCTH,
T'OTOBHOCTb
ACATCIBbHOCTD

c(OpPMUPOBAHHOCTh YMEHU KPUTHUYECKU

nHGOPMALTHIO OHOJIOTMYECKOTr O
BKJIIOYAIOIIY IO

3HaHUSA H3 Pa3JINdHBbIX

OLICHUBATH
coacpiKaHusd, INCCBAOHAYYHBIC

WCTOYHUKOB  (CpeacTBa

MaccoBOM nH(OpPMAIINH, HAYIYHO-NIOMYJISIPHBIC
MaTepualbl); UHTEPIIPETUPOBATh PTUUYECKUE
aCHEKThI COBPEMEHHBIX HCCJIEIOBAHUM B
ouosnoruu, MEIULUHE, OUOTEXHOJIOTHUH;
paccmaTpuBaTh TJI00aIbHBIC 3KOJIOTUYECKHE
npo0OieMbl  COBPEMEHHOCTHU, (OPMHUPOBATH no
OTHOILLIEHUID K HHUM COOCTBEHHYIO  MO3UIIHUIO;
c(OpMHUPOBAHHOCTH yMEHUM co3/JaBaThb

CcOOCTBEHHBIE TMCbMEHHEBIC U YCTHBIC COO6HI€HI/I$I




ACATCIBbHOCTHN

WHJIMBHUYaJIbHO U B TPYIIIIC;
OBrnazienue YHUBEPCAIbHBIMU y4eOHBIMU
IMO3HABATEIILHBIMU JICHCTBUSIMH

B) padoTa ¢ uHpopManue:

- BJIaICTh HaBBIKAMH TMOJYYCHUsT HHOOPMAIMHA U3
WCTOYHUKOB  pPa3HbIX  THIIOB, CaMOCTOSITSIILHO
OCYIIECTBJISITh IIOMCK, aHalIW3, CHUCTEMAaTH3alHI0 U
WHTEpIpEeTalio HHOOPMAIIMHU Pa3JIMYHBIX BHIOB U
dbopM nipencraBiicHUS

- co3JaBaTh TEKCTHl B pa3IndHbBIX (Qopmarax c
y4eTOM Ha3HaueHusi HWHQOpMaluM ©  1IEJIEBOU
ayIUTOPUH, BBIOUpas ONTHUMAITbHY IO dbopmy
MPEACTABIICHUS U BU3yaJIU3aINH;

- OILICHUBATh JTOCTOBEPHOCTD, JIETUTUMHOCTD
nHpopManuu, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPaIbHO-3TUYECKUM HOpMaM;

HCIIOJIB30BAaThb cpeacTBa I/IH(I)OpMa]_[I/IOHHBIX H
KOMMYHHKAaIIUOHHBIX TECXHOJIOTHHI B peICHUN

KOI'HUTHUBHBIX, KOMMYHHUKAaTHUBHbBIX J51

OpPraHU3allMOHHBIX 3a7a4 C COOJII0JIECHHEM TpeOOoBaHUM
SPrOHOMHUKH, TEXHHUKH 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX U 3TUYECKUX HOPM, HOPM

nH(pOpMaIMOHHOM 6€30MacHOCTH;
BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHbopManuu, HHGOpMAIMOHHON 0€3011aCHOCTH JIUYHOCTH

Ha OCHOBC
HCCKOJIBKHX

OuoJOoTHYECKOW  WHpOpMAIIUU U3
WCTOYHHUKOB, rpaMOTHO

HMCIIOJIL30BaTh NOHATUHHBIN arrapar ouosorun

OK. 04.
DddexTuBHO

B3aHMOHeﬁCTBOBaTL

u pabortaTth
KOJIJICKTHUBE
KOMaH/JIe

B
"

- TOTOBHOCTb K CaMOpa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOIIPCACICHUTIO
-OBJIaACHUC HaBbIKaMH yqe6Ho—

npuoopeTeHHne

OIlbITa IIPUMCHCHU A OCHOBHBIX

MCETOOAOB HAYYHOTI'O IMTO3HAHHA, HUCIIOJIB3YCMbIX B




HCCHGHOB&TCHBCKOﬁ, HpOCKTHOfI J51 COHHaHBHOﬁ OMOJIOrHH: Ha6J'IIOI[eHI/I$I Hn OIIMCAaHHuA KXHMBBIX CHCTCM,

NIesITEIIbHOCTH; MPOILIECCOB U SIBJICHWI; OpraHW3alliil U MPOBEIACHUS
OBJaanenue YHUBEPCAJIBHBIMHU | OMOJIOTHYECKOTO ADKCIIEPUMEHTA, BBIJIBHKCHUS
KOMMYHUKATUBHBIMM J1eHCTBUAMM: THUIIOTE3, BBISIBIICHHUS 3aBUCUMOCTH MEXITY
0) coBMecTHAasA 1eATeJIbHOCTD! HUCCIEAYEMBIMH  BEJIUYMHAMU, OOBsSCHECHUS
- TIOHMMaTh W HCHOOJIB30BAaTh  NPEUMYNISCTBA | NOJYYEHHBIX  pe3ydbTaToB U (HOPMYJIHPOBAHUS
KOMaHJIHOW U HHIUBUAYAIILHONW pabOTHI; BBIBOJIOB C HCIOJBb30BAaHMEM HAYYHBIX ITOHSTHM,
- IIPUHUMATh LIEJIU COBMECTHOU JIESTEIbHOCTH, TEOpHi U 3aKOHOB

OPraHu30BbIBATh WM KOOPIAHMHHPOBATDH ,HeﬁCTBHH
I10 €€ JOCTHMIXKCHHNIO: COCTABJIATH IIJIaH ﬂeﬁCTBHﬁ,

pacupenensaTb ponu C Y4ETOM MHEHUU
YYaCTHUKOB OOCYXJaTh pe3yibTaTbl COBMECTHOM
paboThr;

-  KOOPAWHUPOBATH U BBINIOJHATHE  paboTy B
YCJIOBHUSAX peajabHOTO, BUPTYaJIbHOTO u

KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
- OCYHICCTBIIATH IIOBUTHUBHOC CTPATCIrU4YCCKOC
MNOBCACHHUC B PA3JIMYHBIX CUTYyAlUAX, IIPOABJIATH

TBOPYECTBO u BOOOpa)xeHue, OBITH
WHUIIAATUBHBIM
OBJiaenue YHUBEPCAJIBHBIMH

PeryJasiTUBHBIMU J1€MCTBUSIMU:

I') IPUHATHE Ce0s U IPYIMX JIIOJAEH:

- TpUHUMATh MOTHUBBl U apryMeHTbl  APYTUX
JIIOJIEN MTPpU aHaJIM3€ pPe3yIbTaTOB ACSITEILHOCTH;

- IpU3HABaTh CBOE MPABO U IMPaABO JAPYTUX JIOJACH

Ha OLINOKU,

- pa3BUBaTh CIIOCOOHOCTH ~ MNOHUMAaTh MHUpP C
MO3UIIUU JPYTroro 4eiOBeKa




OK 07.
ConeiicTBOBaThH
COXPaHCHUIO
OKpYy’Karoulem cpensbl,
pecypcocOepekeHHUTO,
MPUMEHSITh
00
KJIMMaTa, TIPUHIIUITBI
OEpEKIIMBOTO

3HaHUA
N3MCHCHHU

IIPOU3BO/ICTBA,

3¢ GHEKTHBHO
JIECTBOBATh B
4pe3BBIYaHbIX
CUTYyalMsIX

B 00,1aCTH 3KO0J0Ir14eCKOro BOCIUTAHUS:

- c(hOpMHUPOBAHHOCTH AKOJIOTHYECKOU KYJIbTYPHI,
IIOHUMaHUe BJIMSIHUSA COLIMAJIbHO-PKOHOMHYECKUX
IIPOLIECCOB Ha COCTOSIHUE MNPUPOJHON M COLUMAIBHOU
cpensl, OCO3HaHUuE rj100aJ1bHOTO XapakTepa
SKOJIOTMYECKUX MPOOJIeM;

- IUIAHUPOBAHUE W  OCYUIECTBJIEHUE  JECHUCTBUH B
OKpYyXXarllel cpeae Ha OCHOBE 3HAHUA  LeJeH

YCTOMYHUBOTO PAa3BUTHS YEJIOBECUYECTBA;
AKTUBHOE HENPUATHUE JIEUCTBUM, NOPUHOCIIIMUX Bpen

OKpy>Karoliel cpenae;

- yM€Hue MIPOTHO3UPOBATH HeOJIaronpusiTHbIE
DKOJOTHYECKHUE IIOCJIEACTBUSA MpEeAIIPUHUMAEMBIX
JEHUCTBUHN, IPENOTBPALATE UX;

- pacumupeHue OoInbITa IeATEIbHOCTH

3KOJIOTHYECKOM HaIIpaBJICHHOCTH,

- OBJIaJCHUC HaBbIKaMM y‘le6HO—HCCHCHOB&TGHLCKOﬁ,

HpOCKTHOfI J51 COHHaHLHOﬁ ACATCIBHOCTH

c(OpPMHUPOBAHHOCTh YMECHUS MPUMEHSTH MOJTYUYCHHBIC
3HAHUA OJI O6’BHCHCHI/I${ 6I/IOJ'IOFI/I‘-ICCKI/IX HpOHeCCOB 144
SIBJICHUM, IJISI NPUHATHS IIPAKTUYECKUX PELUICHUU B
IOBCEHEBHOM obOecneyeHust

Oe301macHOCTH

JKU3HH C  IEJIbIo
300POBbSI U 3JI0POBbS
OKpYXaIOIIUX JIFOACH, COOTI0ASHUS 3J0pOBOro oOpa3a
JKH3HU, HOPM I'PaMOTHOTO IMOBEJACHUS B OKPY KaOIICH
MPUPOIHON  cpene;
HCIIOJIb30BaHUS JOCTHIKCHUI COBPEMEHHOUW OMOIOTHHU
u OHMOTEXHOJIOTU TUIST

CBOCTO

IIOHHUMAaHHUC HeO6XOI[I/IMOCTI/I

panMoOHAIBHOTO
MPUPOAOIIOIb30BaAHUS
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJIBHOM

AUCLHUNJINHBI

2.1. O6BbeM IUCUMILIMHLI M BUALI y4e0HOH padoThI

Buja yyeOHoOM padoThI

O0BeM B uacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMBbI AU CHUILINHBI 72
B T.4.

OcHOBHOe coaep kaHue 72
B T. 4..

TEOpEeTUUYECKOe O0yUYeHHe 46
OpPaKTUUYECKHUE 3aHATUSI 20
[IpakTrueckue paboThI 4
IMpomesxkyTouHas arrecTauusa (quddepeHIMpOBaHHBIN 2

3a4erT)
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2.2 TemaTH4ecKuii IJIAH U CoaepiKaHuEe JTUCHUIIIMHBI

1 kypc 1 cemectp

Ne HanmenoBanue KonnuecTso ®opMupyeMble KOMIIETEHIIUN
/i pa3zeNnoB U TeM 4acoB [IporpamMmMHoe conepxanue
y4eOHOTO IpeaMeTa
Tema 1. BuoJsiorus kak Hayka
1.1 | buonorus B cucteme 1 buonorus kak nHayka. Cs3u Ouojoruu c OK 01, OK 02, OK 04, OK 07
HayK OOLIECTBEHHBIMU,  TEXHMYECKUMU U JPYTHUMH
€CTeCTBEHHBIMU Haykamu, (unocodueli, penurue,
TUKOM, 3CTeTUKOW U mnpaBoM. Ponbp Ouonoruu B
(bopMHpOBaHNN COBPEMEHHON HayYHON KapTHHBI MUPA.
Cucrtema OMOJIIOTUYECKUX HAYK.
Hemoncmpayuu:
Hopmpemur: Y. apsun, I'. Mengens, H. K. Konbuos,
Jx. Yorcon u ®. Kpuk. Tabauyvr u cxemot: «MeTobI
MIO3HAHMS )KUBOU ITPUPOBD)
1.2 | MeTo/1bl TO3HAHUS 1 Ilpogheccuonanvho- opuenmuposannoe cooeprcanue OK 01, OK 02, OK 04, OK 07
JKUBOU MIPUPOJIbI MeTonbl TIO3HAHWS JKUBOH MPUPOABI (HAOJIOICHUE,
IKCIIEPUMEHT, ONHCaHUe, U3MEpEeHHe, Kiaccupukanus,
MOJICTMPOBAHKE, CTATUCTHYECKAs 00pabOTKa JTaHHBIX).
Hemoncmpayuu:

Tabnuywt u cxemvl: «MeTONBITTO3HAHUSHKUBON TIPUPOJIBD».
Jlabopamopnysie u npakmuueckuepadomoi:
[IpakTuueckas pabora Ne 1.

«Mcnonp30BaHuE pa3IUYHBIX METOJIOB NPU H3YYECHUU
OHOJIOTrMYECKUX O0OBEKTOBY

12



HNToro yacoB no teme 2

Tema 2. 7KuBble cucTeMbl 1 KX OPraHU3ANUSA

2.1 | buonoruueckue 1
CHUCTEMBI, TTPOIIECCHIN
UX U3y4eHUE

Ilpogheccuonanvno-opuenmupogannoe cooepicanue
Xusble cuctembl (OMOCHUCTEMBI) Kak NpeAMET HU3Y4YEeHHUs
OHOJIOTHH.

Otnuuue XUBBIX CHUCTEM OT HEOPraHUYECKOH MpPUPOIbI.
CaolicTBa OMOCUCTEM M UX pasHooOpasue.

YpoBHM  OpraHuzauuu  OMOCUCTEM: MOJEKYJSPHBIH,
OpPraHOUIHO-KJIETOYHBIH, OpraHu3MEHHBIH,
IONYJIIHIUOHHO-BUJOBOM, 3KOCHCTEMHBIN (Ouo-
TEOIICHOTHYECKHH ),0M0ChEPHBIH.

Hayku, u3ywaromume OHOCHCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHu3aIuH.

Hemoncmpayuu:

Tabnuyvr u cxemvl. «OCHOBHBIE IPU3HAKU KU3ZHN»,
«YpOBHH OpraHu3aliM >KMBOM IIpUpoOApD». Moaens
moutekyabl JJTHK

OK 01, OK 02, OK 04, OK 07

Htoro yacos no teme 1

Tema 3. XuMHUYeCKHIi COCTAB U CTPOEHHUE KJIETKHU
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3.1

XUMHYECKUHN COCTaB
KieTku. Boaa u
MHHEPAIBHBIE COJIN

XUMHYECKUN COCTaB KJIETKU. XUMHYECKHE DJIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHThI. Boa 1 MuUHEpaIbHBIE
BEILIECTBA.

@YyHKIMA BOABl W MUHEpAIbHBIX BEUIECTB B KIIETKE.
[ToanepkaHEOCMOTHYECKOTO OaaHca.
Hemoncmpauuu:

Jluaecpammol: «PacnpeneneHrne XMMUYECKUX JIEMEHTOB B
HEKUBOU TIpupoie», «PacnpeneseHne XuMUIEeCKUX
AJIEMEHTOB B )KMBOU IPUPOACH.

Tabnuyet u  cxemwvr:  «llepuommueckas TaOnuIa
XUMHUYECKUX JIEMEHTOBY, «CTPOEHHUE MOJIEKYJIBI BOABDY

OK 01, OK 02, OK 04, OK 07

3.2

benaku. Coctas u
CTpOCHHE OCIKOB

benku. CoctaB u cTpoeHue OenkoB. AMHHOKUCIOTBI —
MOHOMEpBI OEJIKOB.

Hezamenumeie U 3aMEHUMBbIE aAMHHOKHUCIIOTBHI.
AMUHOKHCIIOTHBIN cocTaB. YPOBHH CTPYKTYpPbI O€IKOBOM
MOJIEKYJIbl  (IepBUYHAs, BTOPUYHAsA, TPETUYHAs U
YETBEpTUYHAsl CTPYKTypa).  XUMHUYECKHE CBOMCTBA
6enkoB. buonornueckue GpyHKIUN OETKOB.
Hemoncmpayuu:

Tabauysl u cxemol: «CTPOSHUEMOJIEKYJIBI OEJIKaY.
Obopyoosanue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl

OK 01, OK 02, OK 04, OK 07

3.3

®epMeHTHI —
OHOJIOrMYECKUE
KaTaJIn3aToPhI

DepMeHTHI — OUOJIOTMYECKUEKATaTN3aTOPBL.

Crtpoenue ¢QepmeHTa: aKTUBHBIM LEHTpP, cyOcTpaTHas
cnenuduanocts. KopepmenTtsl. BuraMuHsl.

Otnanunst dbepMeHTOB oT HEOPTraHUYECKHUX
KaTaJau3aToOpOB.

OK 01, OK 02, OK 04, OK 07
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Hemoncmpayuu:
Tabauywt u cxemsi: «CtpoeHrepepMeHTaY.

Obopyodosanue: 00opy0BaHNE TUTSt
NPOBEICHUS HAOJIOZICHUH,  M3MEPEHHIA,
IKCIEPUMEHTOB.

Jlabopamopusle u npakmuyeckuepadomol:
Jlaboparopnas pabota Ne 1. «/3ydueHneKaTaIuTHIECKOM
AKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMuUIa3bl

WIM KaTanas3bl)»

3.4

VYraesoawl. JIunuael

VYrneBoabl: MoHOcaxapuabl (TIHOKO3a, puboza U
ne3okcupubo3a), aucaxapuabl (caxaposa, JIaKTo3a) U
noJrcaxapuabl (Kpaxmal, TIUKOTeH, IeJUTI0II03a).
buonornveckne  GyHKIMH  yriieBogoB. JIummmer:
TPUTITUIEPUABI, HOCPOTHUIUIBI, CTEPOUIBI.
IunpodunbHO-rUApOdOOHBIE CBOICTBA. bronoruueckue
(YHKINY TUTIHIOB.

CpaBHeHHE YTJIEBOJOB, OCTKOB ¥ JIUIHJIOB Kak
HUCTOYHHUKOB DHEPTHUHU.

Hemoncmpayuu:
Tabnuywl u cxemvl: «YTACBOIB, «JIUTIHIBD).
Obopydosanue:  o0opylnoBaHuE  UIsl  IPOBEICHUS

HaAOII0ICHUH, U3MEpPEHUH, SKCIIEPUMEHTOB

OK 01, OK 02, OK 04, OK 07
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3.5

Hyxnennossie
KUcaoTel. ATO

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneornuaer —
MOHOMEpPBI HYKJIEHHOBBIX KUCIIOT. CTpoeHue M (yHKIHA
JHHK. Crpoenne u ¢ynkumu PHK. AT®: crtpoenue u
byHKIUH.

Hemoncmpauuu:

Ilopmpemur: Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®paHKIINH.

Tabnuyel u cxemvi:

«Hyxnennossle kucnoter; JIHK», «buocunTe3 Oenkay,
«Ctpoenuemonexyibl ATOy.

ObopyodosaHue. CBETOBOM MUKPOCKOI,MUKPOIIPENapaThl

OK 01, OK 02, OK 04, OK 07

3.6

Ucropus u MeTojbl
U3YYEHUS KIICTKU.
Knerounas Teopus

[uTonorus — HayKa O KJIETKe.

Knerounass Teopuss — npumep B3aMMOACHCTBUS UIEH U
(haKTOBB HAyYHOM MO3HAHUU. METOAbl U3YUEHUS KIETKU.
Hemoncmpayuu: [lopmpemuvr:

A. JleBenryk, P. I'yk, T. llIsann, M. lneitnen, K. bap, P.
Bupxos.

ObopyodosaHue.: CBETOBOM MHUKPOCKOII, MUKPOIIpENapaThl
PacCTUTENbHBIX,

JKUBOTHBIX H OaKTCpUAIBHBIX KJICTOK, PHUCYHKH C
MUKpodoTorpadusiMu KIETOK, MOTYYSHHbIE C MOMOIIbIO
CBETOBOT'O U 3JIEKTPOHHOTO MHUKPOCKOIIA

OK 01, OK 02, OK 04, OK 07
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3.7

Kierka
Kak [eJIOCTHAs
JKUBas CUCTEMA

Ilpogpeccuonanvno - opuenmuposannoe cooeprcanue
Knerka xak nienmoctHas xuBasi cucrema. O0mue npu3Haku
KJIETOK: 3aMKHYTas Hapy>kHasi MmemOpaHna, moJsiekyisl JJHK
KaK TeHeTHMYeCKUW ammapaTr, cucreMa CHHTe3a Oelka.
Turbl KJIETOK:

3YKapUOTHYECKasl U MPOKAPUOTUUECKAS.

Oco0eHHOCTH CTPOEHUS TPOKAPHUOTUYECKON KIIETKH.
Knerounas CTEHKa OaxkTepuil. Crpoenue
JYKapUOTHYECKOU KJIETKU. OcHoBHbIE OTJIINYHUSA
pacTUTENbHOM,  JKMBOTHOM W TpUOHOHM  KIIETKH.
[loBepXHOCTHBIE CTPYKTYypbl — KJETOYHas CTEHKa,
TIIMKOKaNuKe, ux ¢yHkiuu. [Imazmatudeckas meMOpaHa,
ee CBOMCTBa U QYHKIUH.

Hemoncmpauuu:

Ilopmpemuwvr: A. JleBenryk, P. I'yk, T. lIBann, M.
[neitnen, K. bap, P. Bupxos.

Tabnuyer u cxemvr: «CTpoeHUE SyKapUOTHYECKOU
KIeTKn», «CTpoeHHe >KUBOTHOW KiIETKW», «CTpoeHue
pacTUTENbHON KiIeTKn», «CTpoeHHe MPOKapHUOTHYECKON
KJIETKI.

ObopyodoeaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl
pPacTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATBHBIX KJIETOK

OK 01, OK 02, OK 04, OK 07
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3.8 | Ctpoenue 1 Hurommasma wu ee opradounsl. OmpaomemOpannabie | OK 01, OK 02, OK 04, OK 07
JYKapHOTUYECKOMN opranous! kinetku:I1C, annapat ['onbmpku, TM30COMBI.
KJIETKH [losiyaBTOHOMHBIE OpPraHoOUAbl KJIETKH: MHUTOXOHJPUH,

MJIACTU/BIL.
[Ipoucxoxaenue MUTOXOHIPHI u IJIaCTHUIL.
Bunpemmiactua.
HememOpannbie  opraHowabl  KJIETKH:  PHOOCOMBI,
KJIETOYHBI LEHTP, LEHTPUOJIU, PECHUYKHU, KIYTHUKH.
@OYHKIIMY OPraHOUJIOB KJIETKH.
Bxirouenus.
Anpo — perynsTopHblii neHTp kieTku. CTpoeHue spapa:
saepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.
TpaHcnopT BeHIECTB B KIIETKE.
Hemoncmpauuu:
llopmpemur: A. JleBenryk, P. I'yk, T. IlIBann, M.
[Ineitaen, K. bap, P. Bupxos.
Tabauywl u cxemol: «CTpoeHUE
SYKapUOTUUECKOW  KJIeTkn», «CTpoeHue IKUBOTHOM
KJIETKN», «CTpOCHHE PaCTUTENbHOUN KIEeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIETKN», «CTpPOEHHUE siApa KIETKW».
ObopydosaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaTh
PaCTUTENbHBIX U )KUBOTHBIX KJIETOK.
Jlabopamopuvie u npakmuueckue padomol:
JlaboparopHas padota Ne 2. «U3yuenue
CTPOCHUS KJIETOK PAaCTEHUH, )KMBOTHBIX M OaKTEepHU MO
MHUKPOCKOIIOM Ha FOTOBBIX
MUKpOIIpenaparax U uxX OIUCaHue»

Hroro yacos no reme 8

Tema 4. ZKuzHeneaTeJbHOCTL KJICTKHA
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4.1

O0MeH BEIIECTB.
Ilmactuueckuii oOMeEH.

dortocunres.
XEeMOCHUHTE3

OOMeH BemlecTB, HWIAM MeTa00IM3M. ACCHUMMIALMS
(mactuueckuit 00MeEH) u ITUCCUMIIIAIIHASI
(oHepreruyeckuii 0oOMEH) — JB€ CTOPOHBI €IMHOTO
mporecca Merabonusma. Poib  3aKOHOB coxpaHEHUs
BEIIIECTBA U YHEPTHH

B TMOHMMaHMM MeTabonu3Ma. Tumbl oOMeHa BelIeCTB:
aBTOTpOo(HBIH W rerepoTpodHbiii. Poias ¢depmeHTOB B
oOMeHe BeIIeCTB M IMPEeBpPALICHUH SHEPTUU B KIETKE.
DoTOCHHTES.

CeeroBas u TemHOBas (as3bsl QorocuHTe3a. Peakuun
¢dorocunTe3a. DPPEKTUBHOCTH (POTOCHHTE3A.

3nauenue GoTOCHHTE3a M KU3HU Ha 3emuie. BrnusHue
yCIIOBUM cpelbl Ha (OTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro NPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.
XeMocuHTe3. XeMOCHUHTE3UPYIolIe OaKTeprun. 3HAUYCHUE
XEMOCHHTE3a JJIs KU3HU Ha 3emiie.

Hemoncmpauuu:

Ilopmpemui: K. A. Tumupsses.

Tabauywl u cxemvl: «Xnopormnact», «DOTOCHHTE3»

OK 01, OK 02, OK 04, OK 07

4.2

DHepreTUYeCcKuil
oOMeH

DHepreTuyecknii oOMEH B  KIeTKe. PacuieriieHue
BCIIIECTB, BBIJIICJICHUE W aKKYMYyJIUPOBAaHHE JHEPrUU B
KJIETKE. DTarbl SHEPreTUYECKOro OOMeHa.

I'mukomus. bpoxenne wu ero Buusl. KuciopomHoe
OKHCIICHHE, WU KJIETOYHOEe nbixaHue. OKHUCIUTEIBLHOE
dochopmmpoBanne. DPHEKTUBHOCTh IHEPTETUUCCKOTO
obmeHa.

Hemoncmpayuu:

Tabauyvr u cxemor: «Tuneiatanusy, «MeTadoIHU3MY,
«MUTOXOHAPUSY, « IHEPTETHUSCKUI OOMEHY.

OK 01, OK 02, OK 04, OK 07
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4.3

Bbuocuures Oenka

Peakuum MarpuuHoro cuHTe3a. I'eHeTmueckas
unpopmanus u JJHK.Peanuzanus renernueckon
UH(POPMALIUHU B KIIETKE.

I'enernueckuii Ko M ero cBoicTBa. TpaHckpumius —
MatpuuHblii cuHTe3 PHK. Tpancmsmus — OmocuHTe3
Oenka. Orarnsl TPaHCIISIIIUU. Konuposanue
aMUHOKHCIIOT. Potb pubocoMB OnocuHTe3e Oernka.
Hemoncmpauuu:

Ilopmpemuwr: H.K. Konbnos.

Tabauyvr u cxemwvi: «Ctpoenue JHK», «Ctpoenue u
(GyHKIMOHUPOBaHUE reHay, «Cunres Oenkay,
«Pemmukanmsa JITHK», «I'eHeTndeckuii Koa.
ObopydosaHnue.: MOETU- AaNITUTUKAITIH

«Y nBoenne JIHK u Tpanckpunuusy», «buocunres 6emnka

OK 01, OK 02, OK 04, OK 07

44

Hexnerounrie
(GopMBI  KU3HU
BUPYCHI

Hexknerounsie hopMbI )KU3HU — BUPYCHI.

Ucropuss otkpeitus BupycoB (/. W. HBanoBckuii).
Oco0eHHOCTH CTPOEHMSI U KU3HEHHOIO LIMKJIA BUPYCOB.
Bakrepuodarn. bBonesnu pacTeHMid, IKHBOTHBIX U
YeJloBeKa, BbI3bIBa€MblE BHpYCaMH. Bupyc
umMmyHoneunura yenoBeka (BHUY) — Bo3Oynutens
CIIM[da. OOpaTtHas  TpaHCKpUIIMUS, peBepTaza U
uHTerpasa. [Ipodunaktuka pacnpocTpaHeHus] BUPYCHBIX
3a00JIeBaHU.

OK 01, OK 02, OK 04, OK 07
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Hemoncmpayuu:

Topmpemuwi: ]1. 1. IBaHOBCKUH.

Tabnuysr u  cxemwl: «Bupycs», «bakrepuodarny;
«Ctpoenre u xu3HeHHbIM wnukin Bupyca CIIN/a,
Oaktepuodaray.

Obopydosanue: monens crpykrypbl JIHK; mMarnutHas
Moieb-anrmauKanus «CTpoeHue KIETKN

HNToro yacoB o teme

6

Tema 5. PazmHoOKeHHe W UHAMBHAYaJbHOE Pa3BUTHE OPraHU3MOB
5.1 | JKM3HEHHBIM  IIMKII 1 Knerouneni 1wk, wnum >ku3HeHHBIM mukin kiaetku. | OK 01, OK 02, OK 04, OK 07
KJIETKHU. Jenenne Hurepdaza u MUTO3.

KJIETKU. MuTo3

[Ipoueccrl, npotekatonue B uHTepdase. Permkanus —
peakmuss  marpuudoro cuHTe3a JIHK. Crpoenue
XPOMOCOM.

XpOMOCOMHBI Ha0Op — KapuoTuil. JIUIIouaHbId U
TalJIONAHBI  XpPOMOCOMHBIE  HAOOpBl.  XpOMAaTHIBI.
[uronoruueckue OCHOBBI Pa3MHOKEHUS u
WHIUBUIyaJIbHOTO Pa3BUTHS OpranusmoB. [lenenue
KJIeTKH — MUTO3. Cranuu muto3a. [Ipoueccsl,
NPOUCXOJSIIME  HAa  pa3HbIX  CTaAUSIX  MHTO3A.
buonornueckuii cmpicn  muTo3a. I[Iporpammupyemas
rUOeIh KIIETKH —

aronTo3.
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Hemoncmpayuu:

Tabnuyvr u cxemvt: «KIeTOUHBIN HUKI», «Permkarms
JHK», «Ctpoenue xpoMocombl»y, «MHUTO3»; MarHUTHas
Mojenb-anrukanus «Jlenenue kinetku»; moaens JIHK.
ObopydosaHue: CBETOBOW MHUKPOCKOI W MHKpPOIIpernapaT
«KapuokuHe3 B KIETKaxKOpeIIKa JTyKay.
Jlabopamopuusie u npaxmuveckuepadoomol:
Jlaboparopnas pabota Ne 3.

«Habmoienre MUTO3a B KJIETKaX

KOHYHMKA KOPEIIIKa JIyKa Ha TOTOBBIXMHKpOIIpErapaTax»

52

Dopmsbl
Pa3MHOKEHUS
OpraHu3MOB

Ilpogpeccuonanvno - opuenmuposannoe cooepricanue
DopMbl pa3MHOXKEHHS OPraHU3MOB:0ECIION0E U IOJIOBOE.
Bunper Gecriosoro pa3sMHOXKEHMs: JI€JI€HME HAIBOE U
IIOYKOBaHHE OJTHO- u MHOT'OKJICTOYHBIX,
CHopooOpa30BaHUE,BET€TATUBHOE Pa3MHOXKEHHUE.
HckyccTBeHHOE KIIOHUPOBAaHUEOPraHU3MOB, €r0 3HaUYCHHE
JUISL CEJIEKIIUU.

[TonmoBoe pasMHOKEHHUE, €roOTIHYHSIOT OECIIONIOro.
Hemoncmpayuu:

Tabauysl u cxemvl: «POPMbI pa3MHOKEHUSI OPTaHU3MOBY,
«/IBOMHOE OIUIOIOTBOPEHHE YIIBETKOBBIX PACTCHUI»,
«Jlenenue KJIETKH OaxkTepun», «BereraruBHoe
pa3sMHOKEHUE pacTeHUID, « CTPOSHUEIIOIOBBIX KIETOK»

OK 01, OK 02, OK 04, OK 07
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5.3 | Meiio3 Meiio3. Craguu meiio3a. Ilpomeccsi, mpoucxomsmme Ha | OK 01, OK 02, OK 04, OK 07
craausx Meiosa.lloBenenne XxpoMocoM B MeH03e€.
Kpoccunrosep. buosornueckuii CMmbICI M 3HA4Y€HUE
Meiio3a.
Hemoncmpauuu:
Tabnuywl u cxemwl: «JleneHue KIETKHY,
«Meros».
Obopyoosanue: wmopnens JIHK; wmarnutHas Mopens-
anTuImKanus «Jlenenne KIeTKm)
5.4 | O6pazoBanue u l'amerorenes — mpornecc oOpazoBanus nmosnoBbix kKietok | OK 01, OK 02, OK 04, OK 07
pa3BUTHE  TOJOBBIX Y>)KUBOTHBIX.
KJIETOK. [TonoBble xene3bl: CEeMEHHUKH U
OnnonoTBopeHue anyHukd. OOpa3oBaHHE M Pa3BUTHE TOJOBBIXKIETOK —

raMmer (CriepMaro30u/l, IHIEKIETKa) — CIepMaTOreHe3 U
oorene3. OCOOEHHOCTH CTPOCHHUS

SWIEKIETOK W crepMaro3ouaoB.  OIUIOZOTBOpEHHE.
[Maprenorenes,Jemoncmpayuu:

Tabnuysr u cxemwvr: «lIpsimoen HempsiMoe pa3BUTHEY,
«"ameToreHe3 y  MIJICKONMUTAOIIMX W YEJIOBEKay.
Obopyodosanue:  monenb  Merada3sHOW XPOMOCOMBEI,
MHUKPOCKOIL, MUKpOTIpEnapaThl «CniepMaTo30m1bl
MJICKOITUTAIOLIETOY, «SIHIEKIIeTKAa MIIGKOITUTAOIIETOY.
Jlabopamopnvie u npakmuuecKkuepadomel:
Jlaboparopunas pabora Ne 4. «l3yuenue crpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX MHUKPOIIpENapaTax»
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5.5

NunuBuayanbHOE
pa3BUTHE
OpraHu3MOB

WunuBuayanbHOe pa3Butre (OHTOreHE3). IMOpHUOHAIBbHOE
pasButue (3MOpHorexes). Jrarbl SMOPHOHAIBHOTO
Pa3BUTHA Yy TO3BOHOYHBIX )KUBOTHBIX:

npobiieHue, racTpyisiuus, OpraHOreHe3.
[TocTamMOpHrOHaTBEHOE pa3BUTHE. Tunet
MOCTAMOPHUOHAIILHOTO Pa3BUTHS: MPsSMOE, HE MPSIMOeE
(muunHOYHOE).BiusiHue cpenbl Ha pa3BUTHE OPTaHU3MOB;
(akTopbl, CIOCOOHBIEBBI3BIBATH BPOKICHHBIC YPOICTBA.
Poct u pasButne pacrenuit. OHTOreHE3 ILBETKOBOTO
pacTeHMsI: CTPOEHUE CEMEHU,CTAIUN Pa3BUTHUS.
Hemoncmpayuu:

Tabnuysr u cxemvi: «OCHOBHBIE CTagUN OHTOTEHE3a»,
«Ipsmoe u  HempsiMoe  pa3BuTue»,  «JIBoliHOE
OIUIOJOTBOPEHHUEY LIBETKOBBIX PACTEHUI»

OK 01, OK 02, OK 04, OK 07

Htoro yacos no teme

Tema 6. HaciaeacTBeHHOCTh U H3MEHYHBOCTh OpraHusmMoB

6.1

I'eneTuka — Hayka
O HAacCJIEICTBEHHOCTH U
U3MCHYNBOCTHU

1

Ilpogpeccuonanvno - opuenmuposannoe cooeprcanue
Ilpenmer w 3amauum reHetuku. Ponp OuTONIOTMM U
SMOpHOJIOTUM B  CTAaHOBJIEHMM TE€HETUKH. Bkiag
pOCCHIICKMX ¥ 3apyOeXHBIX Yy4YEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (THOPHIOJIOTHYECKUH,
LUTOT€HETUYECKUN, MOJIEKYJISIPHO - FTEHETUUECKUI).
OCHOBHBIE  T'€HETHYECKHME TMOHATHUI. |'eHeTHueckas
CHUMBOJIMKA, UCIIOJIb3yEMasi B CXEMAaX CKpEIIUBaHUM.
Hemoncmpauuu:

Iopmpemuwi: T'. Mennens, T. Mopran,H. 1. Basunos, C.
C. YerBepukos, H. B. Tumodees-PecoBckuid.
Obopyoosanue: Moaenb — anmukanus «MoHOruOpuIHOE
CKpelrBaHue»,repoapuii «I'opox moceBHOW»

OK 01, OK 02, OK 04, OK 07
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6.2

3aKOHOMEPHOCTHU
HacCJIeIOBaHUs
MPU3HAKOB.
MonorubpuHoe
CKpEIIMBAHKE

3aKOHOMEPHOCTH HaCJIEJJOBAHMUSI IPU3HAKOB,
ycraHoBiaeHHsle I'.  Mengenem.  MoHorubpuaHoe
CKpeIlllMBaHMUE. 3aKOH €IMHO00pa3usi rMOpUI0B MEPBOTO
HOKOJICHUS. [IpaBuno  AOMHHHMpOBaHUS. 3aKoH
pacuienjaeHus Npu3HakoB. ['Unore3a YMCTOTHI Tamer.
[TonHOE M HEMOJIHOE AJOMUHHMPOBAHUE.

Jlemoncmpayuu:

Topmpemeur: I'. Mennensb.

Tabruyst u cxemvi: «MOHOTHOPUIHOE CKpEIIUBAHHUE U
€ro IUTOr€HETUYECKasi OCHOBa», «3aKOH pacCIIETICHUS
U €ro IMTOI€HETUYEeCKass OCHOBa», «3aKOH YHMCTOTHI
ramer.

Obopyoosanue:

MoJeNnu-anmiMkanun «MOHOrHOpUIHOE CKPELIUBAHUE,
«HenonHoe  nomuHuMpoBaHue», repbapuit  «l'opox
MIOCEBHOM»

OK 01, OK 02, OK 04, OK 07

6.3

Jurudpunxoe
CKpCIIMBaHUE.

3aKOH  HE3aBHCHMOTO
HacJIeI0BaHUs
PU3HAKOB

JurubpunHoe ckpeuiBaHue. 3aKOH HE3aBUCHUMOIO
HaCJIEJJOBAHMUSI

npu3HakoB. LluToreHeTnueckne OCHOBBI TUTHOPUIHOTO
CKpEILMBAHUS.

AHanuszupytouiee CKpELIMBaHUE. Hcnons3oBanue
AQHAIM3HPYIOIIETO CKPEUIMBAaHUS JUIsl  ONpPEIEIICHUS
TeHOTHUIIa 0CO0U.

Hemoncmpauuu:

Ilopmpemvr: 1'. Mennens. Tabnuyst u  cxemol:
«lurubpunnoeckpeuuBanuey, «L{lutonornyeckue
OCHOBBI JUTHOPUTHOTO CKPEILIUBAHUS.

ObopyoosaHue: MOJIENb- aANTUTUKAIUS

«lurnbpuaHoe CKpermmrBaHue)

OK 01, OK 02, OK 04, OK 07
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6.4

CuermieHHoe
HacJIeI0BaHUE
MPU3HAKOB

CuemieHHOe HaciefoBaHue Tmpu3HakoB. PaGora T.
Moprana 10 CHEIUICHHOMY HACJEIOBAHUIO TEHOB.
Hapymenne  cuemyieHus  TreHOB B pe3yJibTaTe
KPOCCHUHTOBEpa. XpomocoMHast TEOpUs
HACJEJICTBEHHOCTH.

I'enetnueckue kaptel. Jemoncmpayuu: [lopmpemuor: T.
Mopran. Tabauyst u cxemot: «Menos3y,

«"eHeTnyecKHe KapThl paCTEHUI,)KMBOTHBIX U YEJIOBEKAY,
«B3anMo1eliCTBHE aJIEIbHBIX T€HOBY.

Obopydosanue: mukponpenapar «Jlposzodpuna» (HOpMa,
MyTanuu (OpPMBI KPBUTEEB M OKPACKU TeJa), MHKPOCKOII,
Mozenb-anmukanus «llepekpéct xpomocom».
Jlabopamopuvie u npakmuueckuepadomul:
Jlaboparopuas pabota Ne 5. «l3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO U JUTHOPUAHOTO CKpEUIMBAHUS Y
Ipo30¢uibl Ha TOTOBBIX MUKpPOIIpenapaTax»

OK 01, OK 02, OK 04, OK 07

6.5

I'eneTnka rnosja.
HacnenoBanue
MIPU3HAKOB, CLEIUICHHBIX
C TI0JIOM

I'enetnka mnona. XpOMOCOMHOE OIpEACIICHUE I10Ja.
AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['oMorameTHble U
reTepOraMeTHbIE OPTraHU3MBbI.

HacnenoBanue npu3HakoB, CLETVIEHHBIXC MOJIOM.
Hemoncmpauuu:

Topmpemui: I'. Mennens, T. Mopran,H.U. Basuiios.
Tabauywl u cxemul: «'eHeTHKA 10J1a», «3aKOHOMEPHOCTH
HaCJIEJOBaHMsl, CLEIJIEHHOro ¢ nojom», «Kapuortumsi
YeJI0BEKa U >KMBOTHBIX»

OK 01, OK 02, OK 04, OK 07
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6.6

N3MeHYNBOCTE.
Henacnencrsennas
U3MEHYUBOCTH

M3MeHunBOCTS. Buner U3MEHYMBOCTH:
HCHACJICICTBCHHAS 1 HACJICACTBCHHAS.

Posib cpeapl B HEHacneaCTBEHHOM W3MEHUYHMBOCTH.
XapakTepucTUKa MOAU(PUKAIIMOHHOMN
W3MEHYMBOCTH.

Bapuanuonsslii psia 1 BapuanroHHas kpubasi. Hopma
peaKIuy Mpru3HaKa.

KonnuecTBeHHBIE M KaUECTBEHHBIC IPU3HAKU U UX
HOpMa peaKkuu.

CaoiicTBa MOTU(DUKAITHOHHOM W3MEHYMBOCTHU

Hemoncmpayuu:

Tabnuyot u  cxemwvl: «Buapl  HW3MEHUHBOCTHY,
«MoaudukarmoHHass U3SMEHUYUBOCTDY.

Jlabopamopusie u npakmuyeckuepadomol:
Jlaboparopnas pabota No 6. «3yuenue
MOIU(PUKAITHOHHOM W3MEHYUBOCTH, MOCTPOCHUE
BapHAIIMOHHOTO Psi/Ia U BAPUALIMOHHOU KPUBOIL».

OK 01, OK 02, OK 04, OK 07
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6.7

HacnencrBennas
N3MCHYHUBOCTH

HacnencTBenHas, wiM TEHOTUNHUYECKAsT U3MEHUYUBOCTD.
KomOunatuBHasi W3MEHYMBOCTH. Meiio3 W TOJIOBOM
MpOIeCC — OCHOBA KOMOWHATHBHOW W3MEHYHBOCTH.
MyTtannoHHas U3MEHYUBOCTb.

Knaccubukanus Mytanuii: TreHHbIE, XPOMOCOMHBIE,
T€HOMHBIE.

YacroTa 1 mpu4rHbI MyTaluil. MyTarentbie akTopsl.
3aKOH rOMOJIOTHYECKHX PSIOB

B HacienctBeHHoM wu3MmeHuunBoctn H. WM. Basuiosa.
Buesinepnast HaciieICTBEHHOCTh M U3MEHYUBOCTD.
Hemoncmpayuu:

Topmpemeur: T'. ne ®pu3s, H. 1. Bapunos.

Tabauyst u cxemol: «MyTallMOHHAS U3MEHUYUBOCTDY.
ObopydosaHue: MHUKPOCKOIIL, MHUKpOIpenapar
«Ipozoduna» (Hopma, myTtanmuu GOPMBI KPBUIBEB U
OKpacka Tella); KOMHATHbIE PACTeHUS C MECTPOMOKpacKon
JIUCTHEB.

Jlabopamopnuie u npakmuueckuepadomol:
Jlaboparopuass pabora Ne 7. «AHamu3 wMyTamui Yy
Ipo30¢uiIbl Ha TOTOBBIXMHUKPOIIpEnapaTax»

OK 01, OK 02, OK 04, OK 07

6.8

I'eneTnka yemoBeka

I'eneTuka yenoBeka. Kapuorumyenoseka.

OCHOBHBIC METO/IbI TCHETHKHU YyeJIoBeKa:
FeHEAJIOTHYCCKHI, OJIM3HEIOBBIM, IUTOICHETUYCCKUM,
OMOXUMHYECKUIA, MOJIEKYJISIPHO-TEHETHUECKUH.
CoBpeMEeHHOE OTpeielieHue TeHOTHIA: IOJTHOTCHOMHOE
CCKBCHUPOBAHHUEC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC

c TTOMOIIIBIO [II{P-ananu3a. Hacnencrenunblie
3a00JIeBaHUs 4YEJIOBEKA: I'eHHBIE 00Je3HU, OOJE3HH C
HACJICACTBECHHOM IPEIPACIIONIOKEHHOCTHIO,
XpOMOCOMHBIeOOJIe3HH. COMaTHYECKHE U TCHEPATUBHBIC

OK 01, OK 02, OK 04, OK 07
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MyTaIiu.

CrtBonoBbIe  KJETKH. [IpuUHIMIBI 340pOBOTO  00pasa
KU3HU, JUArHOCTHKH, TPOMOUIAKTAKA W  JICYCHHS
TeHETHYECKUX 0osIe3HEN. Menuko-reHeTHIeCcKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEULNHCKOM T'€HETUKH B
MPEAOTBPAICHUN U JICUCHUH T€HETUYCCKUX 3a00JIeBaHUI
yesoBeka.,[lemoncmpayuu:

Tabnuywl u cxemor: «HacnegoBanue

pesyc-dakTopay, «I ' eHeTHKA TPYIIIIKPOBIY.
Jlabopamopusie u npakmuyueckuepadomoi:
[IpakTuyeckas padora Ne 2.

«CocrapiieHrE ¥ aHAJIU3 POJIOCTOBHBIX YEJIOBEKA

Htoro yacos no teme

8

Tema 7. Cesiekuusi OpraHu3MoB,

OCHOBBLI OMOTEXHOJIOTUH

7.1

Cenexkuus Kak Hayka U
nporecc

1

Ilpogpeccuonanvno - opuenmuposannoe cooeprcanue
CenekIus Kak HayKa U IMpoIecc.

3apoxaeHue celeKkuuu U gomectukanus. Yuenue H. U.
BaswuiioBa o 1ieHTpax MHOroo0pa3us U MPOUCXOKICHHUS
KYJIbTYpPHBIX PAaCT€HUM.

LleHTpbl MPOUCXOKAEHUS JOMAIIHUXKUBOTHBIX.

Coprt, nopoja, mITaMM.

Hemoncmpauuu:

Hopmpemovr: H. V. BaBunoB. Tabauyst u cxemvl. KapTa
«lleHTpHI MHOT000pa3us " MIPOUCXOXKICHUS
KYJbTYPHBIXPACTEHHUI, «IToposbr JIOMAIITHUAX
JKUBOTHBIX», «Copra KYJbTYPHBIX pacTeHuin».
ObopydosaHue: MyISDKU TIJIOJIOB M KOPHEIUIOJAOB JUKUX
dbopM U KyIbTYpHBIX COPTOB pacTeHUii; repOapuii
«CenbCKOX 0351l CTBEHHBIEPACTECHUS»

OK 01, OK 02, OK 04, OK 07
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7.2

Meronsl u
JIOCTH/KECHHUS

CEeJICKLIMU PACTEHUN U
KUBOTHBIX

CoBpeMeHHBIE  METONbI  CENeKIUUu. MaccoBelii U
WHIUBUIYaJTbHBI OTOOPHI B CENEKIMH pAcTeHUH U
KUBOTHBIX. OlIEHKa SKCTepbepa.

bnuskopocTBeHHOE CKpelrBaHue —UHOpUAMHT. Yucras
nuHusA. CkpeuMBaHue 4YMUCTBIX JUHUH. ['ereposuc, umu
rubpuanas cuna. HeponacTBeHHOe CKpellMBaHUWE —
ayropunuur. OtnanéHHas rubpuguzanuss U e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 U MOJIy4eHUE MOJIUIIIIOU]IOB.
JlocTMKeHMsT  CeNeKUMHM  pACTEHUM, IKUBOTHBIX U

MHKPOOPraHU3MOB.
Hemoncmpayuu:

Ilopmpemur: 1. B. Muuypun, I'. /I. Kapneuenko, M. ©.
HBanoB. Tabnuywl u cxemol. «OTtnanenHas

rubpunuzamnus», «Padoter akagemuka M. @. MBaHoBay,
«[Tomuruionaus.

ObopyodosaHue.: MyISDKU TUIOJOB MKOPHEILJIONOB TUKHX
dbopm u

KyJIbTYpPHBIX COPTOB pacTeHuil. Jlabopamopuvie u
npakmuyeckuepaoomul:

Okckypcusi  «OCHOBHBIE METOAbl U JIOCTHUKEHUS
CEJIGKIIMM PACTeHHUH M JKUBOTHBIX (HAa CEIEKIMOHHYIO
CTaHIIMIO, IJIEMEHHYI0 (epMy, COpPTOMCHIBITATENbHBIH
Y4aCTOK WJIH TEIUTMYHOE XO35SHUCTBO)

OK 01, OK 02, OK 04, OK 07
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7.3 | buorexHonorus 1 Ilpogheccuonanvno- opuenmuposannoe cooeprcanue OK 01, OK 02, OK 04, OK 07
KaK oTpacib buorexnonoruss kak oOTpacib MNpPOU3BOJACTBA. ['eHHas
IIPOU3BOJCTBA UH)XEeHepus. Dtamnbl co3naHus pexkomOunHanTHoW JIHK u
TPAHCTCHHBIX  OpraHu3MoB. KileTouHass WHXKCHEpHSI.
Knerounsie kynbTypsl. MUKPOKIOHATBHOE Pa3MHOKEHUE
pacTeHUH. KnonupoBanue BBICOKOIIPOTyKTUBHBIX
CETbCKOXO35MCTBEHHBIX OPraHU3MOB. ODKOJIOTUYECKUE H
ATUYECKHUE npobnemsl.  I'MO — TCHETHYECKHU
MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.
Hemoncmpayuu:
Tabnuyvr u  cxemvr: «OOBEKTBI  OHMOTEXHOJIOTHI,
«KeTouHbIeKyIbTyphl U KIOHUPOBAHHEY,
«KoHcTpynpoBaHuen mepeHoc reHOB,XPOMOCOM»
OBUIEE KOJIMYECTBO 34
YACOBIIO TEMAM 1-7
(1 CEMECTP)
Ne HaunmenoBanue KonuuectBo OcHOBHBIE BU/IBI
/11 paseloB M TEM 4acoB [IporpamMmMHOe cofepKaHue NEeSTENIbHOCTHOOYYAIOIINXCS
yueOHOro mpeameTa
Tema 8. JBosOnHOHHAA OHOJIOTHS
8.1 | OBosronust U MeTOAbI €€ |2 [Ipeanoceiiku Bo3HUKHOBEHUST 3BOJonnoHHON Teopun. | OK 01,02,03,04,05,06,07

HU3YUCHUA

:‘)BOJ'IIOI_II/IOHHaHTeOpI/IH U €€ MeCTO B OMOJIOTHH.

Bnusaue 3BOJ'IIOI_II/IOHHOI71 TCOPHUU

Ha pPa3BUTHC OMOJIOTHU U APYTrux Hayk. CBI/II[CTGJ'ILCTBB.
3BOJIFOIIHUH.

[TaneoHToornueckue: MOCIEA0BATEIbHOCTh ITOSIBICHUS
BHJIOB B MaJCOHTOJIOTHYCCKOU JICTOIMUCH, MICPEXOJAHBIC

dopmBI.
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Buoreorpaduueckue: cxoncTBo u paznuane GayH u Giop
MaTEpPUKOB U OCTPOBOB. DMOPHOIOTHYECKUE: CXOJCTBA U
pa3nu4us SMOPUOHOB Pa3HbIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMHYECKHE: TOMOJIOTHUYHBIE,
AQHAJIOTMYHBIC, PYyIUMEHTAapHBIE OpraHbl, AaTaBU3MBI.
MornekynsipHO-OMOXUMUYECKUE: CXOACTBO MEXaHNU3MOB
HACJIEICTBEHHOCTU W OCHOBHBIX METaOOIMUYECKUX IMyTel
y BCEX XUBBIXOPTaHU3MOB.

Hemoncmpayuu:

Ilopmpemui: K. JIunneit, XK. b. Jlamapk,Y. lapsun, B. O.
KoBanesckuii,

K. M. Bap, 3. I'ekkens, ®. Mroep. Tabauyst u cxemvl:
«Pa3BuTHE OpraHUYECKOro MUpa Ha 3emie», penbedHbIe
TaOJULBI «3apOJIBIIIN TO3BOHOYHBIX )KUBOTHBIX),
«APXEOITEPUKCH.

Obopydoeanue:  Ouoreorpaduueckas KapTa  MHpa;
Koekuus ~ «@DopMBI  COXPAHHOCTH  HMCKOMAEeMBbIX
YKUBOTHBIX UPACTEHUI»; BIaXKHBIE TIpernapaTsl «Pa3Butne
HACCKOMOT0», «Pa3BUTHE JISATYIIKI.

8.2

Hcropus  pasButus
MpeICTaBICHUI
00 3BOJIIOIUU

OpomononHass teopuss Y. JlapBuna. Ilpeanocbuiku
BO3HUKHOBEHHUsI  JapBUHU3MA.  J[BOKymue  Cuiibl
sBONMIOIIMM  BUAoB 1o JlapBuHy  (M30BITOUHOE
pa3MHOXKEHUE npu OTPAaHUYEHHOCTH  PECYpPCOB,
HeonpeaenEéHHas U3MEHYHUBOCTb, 6opnba 3a
CYILIECTBOBaHMUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBotonuu (CTD) u e€ ocHOBHBIE
MTOJI0KECHUSL.

Hemoncmpayuu:

Tlopmpemeur: K. JInunneit, K. b. Jlamapk,Y. dapBuH.
Tabnuyer u cxemwvr: «llonmynmsauum», «Kapra-cxema

OK 01,02,03,04,05,06,07
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mapmpyta mytemectBusY. lapeunay, «®@opmMbl 60pHOBI
3a CYLLIECTBOBAHHUEY, «EcTecTBeHHBIM oTOop»,
«MHoroobpa3ue copToB pacTeHuid», «MHoroobpasue
MOPOJ )KUBOTHBIX)

8.3 | Bunm: KpUTEpUU it Mukpo sBomonus. [lonmynmsuus kak egununa Buga u | OK 01,02,03,04,05,06,07
CTPYKTYypa. IBOJTIOIHH.
[Momymsimust  kak  Kak Jemoncmpayuu:
DIIEMEHTApHAs E€IWHUIA Tabauyer u cxemwr: «llonmynsuuny, «MyTarpioHHAS
BHJIA U3MCHYMBOCTBY.
Obopyodosanue: MUKPOCKOII, MUKpoIpenapar
«Ipozoduna» (Hopma, Mytauuu QOpPMBI KPBUIEB H
OKpacku  Tenma), Mojenb-ammukamms — «[lepekpéct
XPOMOCOM)).
Jlabopamopnysie u npakmuueckuepaoomoi:
Jlaboparopuass pabora Ne 1. «CpaBHEHHE BHJIOB IIO
MOP(}HOIOTHUECKOMYKPHTEPHIOY
8.4 | IBwkymue  CHIIbI Hewkymme cwibl  (paktopsl) sBomonuu  BuaoB B | OK 01,02,03,04,05,06,07

(3memeHTapHbIe
(haKTOpHI) SBOTIOLHH

npupoge. MyTanMOHHBIA Tporecc W KOMOWHATHBHAsS
U3MEHYUBOCTh. [lonmynsimoHHbIE BOJHBIU Apei( T'eHOB.
H3onsuust u murpanusi.

Hemoncmpauuu:

Tabauysl u cxemvl: «JIBYKYIINE CUITBIIBOIIOLIMI
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8.5

EcrectBennslii oTOOp U
ero (Gpopmbl

EcrectBeHHbIli 0TOOp —  HampaBIsoOmMi  (GakTop
IBOJTIOIHH.

@DOpMBI €CTECTBEHHOTO 0TOOPA.

Hemoncmpauuu:

Tabauyvl u cxemsi: «EcTecTBeHHBIH 0TOOPY, «boprda
3a CyIIECTBOBAaHUE

0K 01,02,03,04,05,06,07

8.6

PesynbTarel 3Bosronun:
MIPHUCIIOCOOJICHHOCTh
OpraHu3MOB u
BHI000pa30BaHue

Ilpogpeccuonanvno - opuenmuposannoe cooeprcanue
[Ipucnoco0aeHHOCTh OPraHu3MOB

KaK pe3yiabpTaT 3BoJirouuu. IIpumeps! mpucnocobiaeHuit y
OpraHU3MOB.

Apomopdo3bl 1 HAKOAANTALNH.

Bun u BunoobpazoBanue.

Kputepun Buga. OcHoBHblE (GOpPMBI BHI000pa30BaHMSL:
reorpaduyeckoe,3K0JI0THIecKoe.

Hemoncmpauuu:

Tabauyvl u cxemoi:

«[IpucnocobneHHOCTs Opranu3MoBy, «l eorpaduueckoe
BUJI000pa30BaHueE», «DKOJIOTUYECKOE
BUJ1I000pa30BaHHE.

Obopyoosanue:

koekuus «IIpuMepsl 3alIUTHBIX MPUCIIOCOONICHUN Y
JKUBOTHBIX», KOJUIEKI[MS HACEKOMBIX C Pa3lWYHBIMU
TUTIAMU OKPACKH; Ha0Op IUIOZO0B U CEMSH.
Jlabopamopusle u npaxmuyeckuepadomol:
JlabopaTopHas paborta No 2. «Omnucanue
NPUCTIOCOOIEHHOCTH OpraHM3Ma M €€ OTHOCHUTEIBHOTO
Xapakrepa»

0K 01,02,03,04,05,06,07
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8.7 | HampaBnenust u myTu
MAaKpO3BOJIIOINH

MaxkpoaBontonusi.

@opMbl  IBONIONMH:  (UIETHUECKAsl, JIUBEPreHTHA,
KOHBEpreHTHas, napajuiesbHasl. HeoGpatumocTs
sBomonun. [IpoucxoxaeHrue oT HeceHaTu3UPOBAHHBIX
MPEIKOB.

[Iporpeccupytromas CrelHrannu3alus. AnanTuBHas
panuanus.

Hemoncmpayuu:

Tlopmpemui: A. H. CeBepiios.

Tabauywt u cxemwvl: «KApoMopdo3b»,

«Maunoananranuny, «O01masnereHepaus.
Obopydosanue: wmoaenb «OCHOBHBIE  HampaBlICHUS
IBONIIOIINMY; 00bEMHAsA Mozenb «CTpoeHHe TOJIOBHOTO
MO3Tarno03BOHOYHBIX)

OK 01,02,03,04,05,06,07

Htoro yacos no teme

13

Tema 2. Bo3HUKHOBEeHHE U Pa3BUTHE )KM3HU Ha 3emJie
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9.1

Ucrtopus xu3nun

Ha 3eMIie B METOMbI ¢
W3Yy4YECHUSI.

I'unote3sl
MPOUCXOXKICHUS
JKM3HH Ha 3emie

Jlonay4yHble npeICTaBICHUS

0  3apOXKICHHUH KU3ZHHU. Hayunbsie  rumotesbl
BO3HUKHOBEHUS KU3HU

Ha 3emje: a0uoreHe3 WIMaHCHEpMHs. XHUMHYECKas
3BOJIIOLIHSL.

AOGuoreHHbIN CUHTE3 OpraHUYEeCKUX BEILIECTB
W3HEOPraHUYECKHUX.

OKCIIEpUMEHTAIbHOE  IMOATBEPKIECHUE  XUMHUYECKOU
HBOJTIOIUU.

HavanbHbie 3Tanel Onoornyeckoi aBoonuu. I umoresa
PHK- mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHUE MMPOTOKJIETKHU.

[lepBbie knerkm u ux sBomouud. DopmupoBanue
OCHOBHBIX I'PYIITKUBBIX OPTraHU3MOB.

Hemoncmpauuu:

Topmpemur:

®. Pean, JI. ITactep, C. Munep,A. . Onapun, I'. FOpu.
Tabnuyor u  cxemwr. «Bo3nukHoBenue CoaHEeUHOH
CHUCTEMBI», «Pa3BuTHE  OpPraHUYECKOTO  MHUpPay,
«PacturenbHas KJIETKa, «KuBoTHass  KJeTKay,
«IIpokapuoTnyeckas KieTKa

0K 01,02,03,04,05,06,07
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9.2

OcHOBHBIE JTaIlbI
SBOJIIOIUN
OpPraHUYECKOTO MUpA Ha
3emiie, pa3BUTHE KU3HU
110 3paM M IeproIam

Pazutne >xu3Hu Ha 3emyie O 3paM U TMEPUOIAM.
Karapxeii.  Apxeiickas ¥  NPOTEPO30OMCKasi  3PHI.
[Taneosolickags »spa u €€ mnepuonabl: KeMOpHilCKui,
OPJIOBUKCKHU, CUITYpUHCKHIA, JIEBOHCKH,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Meso3oiickas 3pa U €€ MepUObl: TPUACOBBINA, HOPCKUH,
MEJIOBOM.

Kanno3oickas spa M €€ NepuOAbl: IaJICOrEeHOBBIM,
HEOT'€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuka KJIMMaTa U TeOJIOTHYECKUX IMPOIECCOB.
OCHOBHBIEATAITBI BOJIIOIIUN PACTUTEIILHOTO U JKUBOTHOT'O
mupa. Apomopdo3bl |y pacTeHUH U IKUBOTHBIX.
[losiBneHue, pacuBeT MW BbIMUPAHUE TPYHI KUBBIX
OpraHU3MOB.

Hemoncmpauuu:

Tabnuyer u cxemwvi: «Pa3BUTHE OPraHUYECKOTO MHPAy,
TeOXPOHOJIOTHYECKas Ta0IHIIa;

KoJutekiusa ~ «DOpMBI  COXPAaHHOCTH  HMCKOIMAEMBIX
JKUBOTHBIX U pacteHui». Jlabopamophule u
npakmuyeckue

padomur: llpaktuyeckas pabora Ne 1. «lM3yuenue
HCKOIIAEMbIX OCTAaTKOB PACTEHHH W IKUBOTHBIX B
KOJUIEKLIUSAX .

DKCKypcusi «BONIOLKSA OPraHUYECKOr0 MHUpa Ha 3emiie»
(B eCTECTBEHHO- HayUHBIl WU KPaeBeIUECKUN My3eil)

0K 01,02,03,04,05,06,07

93

CoBpeMeHHas
cucrema
OpPraHUYECKOTO MHpPA

Cucrema OpraHMYecKOro MHpa KaK  OTpakeHUe
sBoMOLIMUA.  OCHOBHBIE  CHUCTEMATUYECKUE  TPYIIIbI
OpraHusMmoB./[emoncmpayuu:

Tabnuyer u cxemvi: «COBpEeMEHHasi cHUCTeMa
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OpTraHu4YeCKOro Mupa»

9.4

OBOIIOLIUI

YCJIIOBCKA

(a"TpOMIOTEHE3)

DBOJNIOIUS  YelloBeKa. AHTPOIMOJIOTHs Kak  Hayka.
Pa3BuTne mnpeacraBieHUil 0 MPOMCXOXKIECHUU YEIOBEKA.
MeTtonpiu3yuenusi antpornoreHe3a. CXoacTBa U pa3inyus
YeJI0BEKA U )KUBOTHBIX.

CucreMaTH4ecKoe TOJI0KEHUE YSIOBEKA.
Hemoncmpayuu:

Hopmpemuwi: Y. lapBuH. Tabnuysl u cxemwvr: «CpaBHEHUE
AHATOMUYECKUX  4YepT  CTPOCHHS  4YeloBeKa U
YeJI0BEKOOOPa3HBIX 00E3bIHY.

ObopyodosaHue: CIENKW WIH HU300paXKeHHs KaMEHHBIX
OpyIui TEepBOOBITHOIO 4YeJOBEKa: KaMHH- YOIEpHI,
pyouia, ckpebna

OK 01,02,03,04,05,06,07

9.5

JBrxyniue

(paxropsr)
aHTPOIIOTeHEe3a

CHJIBI

JBrxymue CHJIbI (daxTopsr) AHTPOIIOTEHE3A.
HacnencrBennass M3MEHYMBOCTh U €CTECTBEHHBINA OTOOP.
OO1iecTBeHHBIM 00pa3 KU3HU, W3rOTOBIEHUE OpPYAUM
Tpy/a, MBIILJICHUE, PEYb.

Hemoncmpayuu:

Tabauyer u cxemsi: «CpaBHEHHE AHATOMUYECKHX YepT
CTPOCHHUS YeIIOBEKaU YeTIOBEKOOOPAa3HBIX 00€3bsIH»,
«OCHOBHBIE ~ MeCTa  MAJECOHTOJOTMYECKHX HAXOJO0K
IIPEAKOBCOBPEMEHHOTO YEJIOBEKAY.

O6opynoBanue: Mynsku «llpoucxoxxaeHue uyenoBeka

(MaIeOHTONOrMUECKUE HAXOIKH)»

0K 01,02,03,04,05,06,07
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9.6

OCHOBHEBIE cTagnu
SBOJIIOLIMH YEJIOBEKA

Ilpogpeccuonanvno- opuenmuposannoe cooeprcanue
OCHOBHBIE CTaJMd W BETBU DHBOJIIOIMU YEJIOBEKa:
aBCTPAJIONIUTEKH, UYenoBek  ymelnbli, Yenosek
npsMoxosamuii, YenoBek HeaHIepTaabCKui, YermoBek
pa3yMHbIN COBPEMEHHOTO THUTIA.

Haxonxu HCKOMaeMbIX OCTaHKOB, BpeMs
CYILIIECTBOBaHMs, O0JacTb pacHpoCTpaHeHUus, O00BEM
rOJIOBHOIOMO3Ta, 00pa3 »KU3HU, OPYIUs.
Hemoncmpayuu:

Tabnuywl u cxembl.! «OCHOBHBIC MecTa
MaJCOHTOJOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO
yenoBekay, «JlpeBHeiimue moau», «JpeBHue I0IN»,
«[lepBbie  coBpemeHHble  JoAn». OOopylOBaHUE:
mynsoku  «[Ipoucxoxnenue — denoBeka»  (OrOCTBI

ABCTPAJIONKMTEKA,  MMHUTCKAHTPONa,  HEaHJICPTAIbIIA,
KPOMAaHBOHIIA); CJICMKH WM H300paKCHHUS KaMEHHBIX
OpyAuii TMEpBOOBITHOTO YEIOBCKA: KaMHH- YOIIIEPHI,
pyOuia, ckpebia

0K 01,02,03,04,05,06,07

9.7

YenoBeueckue pacel H
[IPUPOJHBIC aJanTaluu
4eJI0BeKa

—_—

YenoBeyeckne pacbl. OCHOBHBIE OOJBIINE paChHI:
eBpoIreoniHas (eBpasuiickas), HErpo-aBCTPaJIOUIHAS
(3xBaTOpHANbHAS), MOHTOJIOUIHAS
(a3uarcko-aMepuKaHCKas).

0K 01,02,03,04,05,06,07
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Yeprol MIPUCTIOCOOTIEHHOCTH IIPEICTABUTENEH
YEJIOBEYECKUX pac K YCIOBUSIM  CYLIECTBOBAHUS.
EnunctBO uyenmoBeueckux pac. Kpurhka coruasbHOro
JapBUHU3MA U pacu3ma.

/emoncmpayuu:

Tabauywl u cxemol: «HenoBedecKue pach»

HNToro yacoB no teme

7

Tema 10. Opranusmsl U OKpYy>Kawias cpeaa

10.1 DKOJIOTUsl KaKk HaykKa 1 DKOJIOTHS KaK HayKa. 3aJjauuy pa3/eibIdKOJIOTHH. OK 01,02,03,04,05,06,07
Mertob1 9KOJIOTHYCCKUX HCCIICIOBAHUI.
OKOJIOTHYECKOE MHPOBO33PEHUE COBPEMEHHOTO
YyeJIoBeKa.
Hemoncmpayuu: Ilopmpemeoi: A.
I'ym6onpar,K. @. Pysse, O. I'ekkens.
Tabnuyst u cxemor: xapta «[Ipupogasie
30HEI 3eMIIN»

10.2 | Cpeasl oOutanus u 1 Cpenpl oOWTaHHMS OPraHU3MOB: BOJHAS, HA3EMHO- 0OK 01,02,03,04,05,06,07

IKOJIOTUYECKUE
(bakTopsI

BO3/yIlIHAs1, [IOYBEHHAs!, BHYTPU-OpPraHU3MEHHAs.
DKosornyeckue GakTopbl.

Knaccudukanus 9KOJIOTUYECKUX (bakTopoB:
abuoTuyeckue, OMOTUUECKUEN aHTPOIIOTEHHbIE.
JlelicTBUE HKOJIOTHUECKUX (PaKTOPOBHA OPTaHU3MBI.
Hemoncmpayuu:

Tabnuyet u cxemsvi: «Cpebl OOUTAaHUSIOPTAaHH3MOB)
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Tabnuywl u cxemsi: «IluieBbie LS

10.3 | AOnoTuyeckue AOuotnueckue (GakTOphI: CBET, TEMIIEpaTypa, 0K 01,02,03,04,05,06,07
dakTopbl BJIQYKHOCTb.
®oronepuoausMm. [lpucnocoOneHuss OpraHu3sMoB K
NEHCTBUIO a0MOTHYECKHX (bakTopoB.
buonoruueckuepuTMsl.
emoncmpayuu:
Tabauyvl u cxemor: «Doronepuoauzmy». Tadbopamopusie
U npaKkmuyecKue padomol:
Jlaboparopuast pabora Ne 3.
«Mopdonornueckue  OCOOCHHOCTH  pacTeHUH W3
Pa3HBIXMECT OOUTAHUS.
Jlaboparopnas pabota Ne 4. «BnusiHuecBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)
10. | buornueckne buotuueckue (hakTOopHI. Buagsr omotnueckux | OK 01,02,03,04,05,06,07
4 dakTopbl B3aMMO/ICHCTBUH: KOHKYPCHIIUS, XHUIIHAYECTBO,
cumbruo3 u ero Qopmel. [lapasutusm, Koorepamws,
MYTyaJIu3M, KOMMEHCAITU3M (KBapTHPAHCTBO,
HaxJIeOHUYECTBO). AMEHCAIIN3M, HEHTPAIH3M.
3Hauenue OHMOTHYECKUX B3aNMOJENCTBUNA TUTSE
CYLIECTBOBAHUS OpraHU3MOB B MIPUPOIHBIX
CcOo00IIeCTBAX.
/emoncmpayuu:
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DKOJIOTUUECKUE
XapaKTePUCTUKU
BUJIA U TTOMTYJISAIIAN

DKOJIOTHYECKUE XapaKTEPUCTUKH MO YJISALIAN.
OcHOBHBIE TIOKa3aTeNM  MOMYJISIUUA:  YUCICHHOCTD,
MJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh,  MPUPOCT,
murpanus. JluHaMuKa YUCIEHHOCTH MOMYJSALUU U €€
peryusuus.

/emoncmpayuu:

Tabnuysl u cxemsr: «lomymsum,

«3aKOHOMEPHOCTH  pOCTa YHUCICHHOCTU MOIYISIUU
UHPY30pUU-TYPEITBKI.

Jlabopamopnvie u npakmuueckue

pabomol:

[TpakTuueckas paborta Ne 2. «[Toxcuér

IJIOTHOCTY NOMYJISIUUNA Pa3HbIX BUOBPACTEHUI

0K 01,02,03,04,05,06,07

HNToro yacoB no teme

Tema 11. Coo011ecTBa U DKOJOTHYECKHUE CHCTEMbI

11.1

Coo0mecTBa
OpPraHu3MOB

1

CooOmiecTBo opraHu3smMoB — OuoneHo3. CTpyKTypsl
OmoIIeHO3a: BUIOBAsI, IPOCTPAHCTBEHHAS, TPOPHUICCKAS
(mumieBas). Buabl-noMuHaHTHI.

Cesi3u B OuolieHo3e.

/emoncmpayuu:

Tabnuywl u cxemwi: «IlnuimeBsie Henm,

«buo11eHO03: COCTAB U CTPYKTYypa».

Obopyoosanue. MOJEITb-aNITUTAKAIAS

«Tunuunele OMOLIEHO3B; TepOapuii «PacturtensHbIe
CO00IIeCTBaY;KOJIICKITUS «broteHo03»

0K 01,02,03,04,05,06,07
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11.2

DKOCUCTEMBI U
3aKOHOMEPHOCTH
CYIIIECTBOBAHUS

nux

Dkosoruueckue cucrembl (dkocuctemsl). [lonstue 00
9KOCUCTEME U OMOIreOLEHO3E.

OYHKIIMOHATHHBIE KOMITOHEHTHI

9KOCHUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI,PETyLICHTHI.
KpyroBopor BeliecTB v TOTOK SHEPIUUB IKOCUCTEME.
Tpoduyeckue (nuieBbie) ypoBHU 3KOcUCTeMBI. [IuineBbie
uenu U cetd. (OCHOBHBIE TIOKA3aTe€Iud 3KOCUCTEMBI:
ouomMacca, TPOAYKLUHUA. DKOJIOTUYECKUE MHUPAMUJIBL:
NPOAYKIMHM,  YHCIEHHOCTH, Ouomaccel.  CBONICTBa
9KOCHUCTEM: YCTOMYMBOCTH, CAMOPETYJISLIUS, PA3BUTHE.
Cyxkueccus.

Hemoncmpayuu: Ilopmpemwvr: A. JIx. Tencnu, B. H.
Cyxkaués.

Tabauywl u cxemol.: «IIpupoaasiecoodmecTBay, «llenu
MUTAHUS, «DKOJOTUYECKASI TUPAMUIA»

0K 01,02,03,04,05,06,07

11.3

[Ipuponusie
DKOCUCTEMBI

[Ipuponnble 3KOCHCTEMBI. DKOCHUCTEMBI PEK U  O3ED.
DKocucTemMa XBOMHOIO MU IIHPOKOIUCTBEHHOTO JIeca.
Hemoncmpayuu:

Tabnuyvr u cxemvl: «IKOCHCTEMA MHMPOKOINCTBEHHOTO
neca», «JKocucTeMa XBOHHoOro jueca», «buoleHos
BOJIOEMAY.

Obopydosanue: rTepOapull W KOJUICKIIUU PACTCHUU H
KUBOTHBIX, MPUHAAIEKAIUX K PA3HBIM IKOJIOTHYECKUM
rpymmnaM OJHOTO BHUJA.

0K 01,02,03,04,05,06,07
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11.4 | AHTpOomOreHHbIE AHTpPONIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBI. OK 01,02,03,04,05,06,07
KOCHUCTEMBI Ypboskocuctemsbl. buonmornueckoe # XO3SIMCTBEHHOE
3HAUYCHUE arpo’KOCUCTEM u ypOOIKOCHCTEM.
buopasznoobpaszue KaK daktop YCTOWYHBOCTH
skocucteM. CoxpaHeHHE OMOJIOTHYECKOTO Pa3HO00pasus
Ha 3emJe.
emoncmpayuu:
Tabnuyst u cxemwvl: «ArpoueHos». Qbopyoosanue:
KOJIJICKIUS «Bpeaurenn BAKHEUIINX
CEIBCKOXO35IMCTBEHHBIX
KYJIbTYP»
11.5 | buochepa — Ipogpeccuonanvno- opuenmuposannoe cooeprcanue OK 01,02,03,04,05,06,07
ro6abHAL Yuenue B. U. Bepnamckoro o Ouocdepe. ['paHuirsi,
SKOCHCTEMa 3eMITH COCTaB U CTPYKTypa omocdepsl. JKMBoe BEIMIECTBO U €T0
¢bynkiuu. Ocobennoctu 6uochepsl Kak
J100aIbHOM AKOCHUCTEMBI.
JlunamMyyeckoe paBHOBECHE M oOOpaTHas CBsS3b B
ounocdepe.
emoncmpayuu:
llopmpemur: B. Y. Bepnanckuil. Tabauyvl u cxemoi:
«O06mas ctpykrypa Ouocdepni», «Pacmpoctpanenue
Xu3HUB Onoceper, «O30HO0BbIH 3kpaH Onocheps»
11.6 | 3akoHOMEpPHOCTH KpyroBopotsl BemiecTs U OMOT€OXUMHUYECKUE ITUKJIIBI OK 01,02,03,04,05,06,07
CYIIIECTBOBAHMS 3JIeMEHTOB(YTIIepoja, a30Ta).
6rochepst 3oHanbHOCTH OMochepbl. OCHOBHBICOHMOMBI CYIIIH.
/emoncmpayuu:
Tabnuyer u cxemwl: «KpyroBopor yriepoga B
o6uocdepe», «kKpyroBoporazora B mpupoie»
11.7 | YemoBeuecTBO YenoseuecTBo B Onochepe 3emim. OK 01,02,03,04,05,06,07

B Onocdepe 3emin

AHTpOIIOTeHHBIC M3MEHEHUsS B Onocdepe.
I'mobGanpHBIE
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9KOJIOTHYECKUE ITPOOIIEMBI.

Hemoncmpayuu:

Tabauywvl u cxemul: «lIpumepHbIe
AHTPOIIOTEHHBIE BO3/1EHCTBHUS

Ha mpupoay», «BakHeHlIne HCTOYHUKHU 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHEeHIas
cocraBisomas  6uocgeps», «DakTopel Aerpaganuu
HIOYBY, «[TapHUKOBBIi e, «®DakTopsl
PaZMoOaKTHBHOTO 3arpsisHeHus onocdeprn»; KpacHas
kHura P®, n3o6paxeHus: oxpaHsIeMbIX BUI0B PaCTCHUN
1 )KUBOTHBIX

OK 01,02,03,04,05,06,07
I[IK 4.1, I1IK 1.2

11.8 CocyiiecTBOBaHME 1 CocymiecTBoBaHue TIPUPOIBI u yenoseyectBa. | OK 01,02,03,04,05,06,07
IIPUPOLBI u Coxpanenue O6ropaszHooOpa3us KaK ocoBa | I[1K4.1,1IK 1.2
YeJI0BEYEeCTBA ycroitunBoctn  Omocdeprl. OCHOBa  palMOHAIBLHOTO

yIpaBlIeHUS  TPHUPOJHBIMH  pecypcamMu H  HX
HcIoib3oBaHue. JlocTmkeH st OMOIOTHH
U OXpaHa MPUPOJIBL.
/emoncmpayuu:
Tabauywvl u cxemol: «brocdepa nuemoBex»
Hroro yacos o teme 9
OBILIEE KOJIMYECTBO YACOB 36
10 TEMAM 8-11
(BTOpO¥ cemecTp)
[MPOMEXYTOYHASA 2 JlnddhepeHMpOBaHHBIN 3a4eT
ATTECTALIUA
OBLIEE KOJIMYECTBO 72
YACOBIIO [TPOTPAMME
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3. YCJIOBHUSA PEAIM3ALIMUA TPOT'PAMMBI
OBIIIEOBPA30OBATEJILHOU JUCIUIIJIIMH «BUOJIOI U51»

3.1. dus peanusanuy nOporpaMMbl AUCHHILUIMHBLI JOJIKHBI  ObIThH
NpeayCMOTPEHBI CJleIyI0IIUe CelUaAIbHbIEe MOMEIlleHMs:

Kabuner «buonorum», ocHalieHHbIH o00OpyJZoBaHuEeM: MeOenb, JI0CKa, Mell,
HarjsiHble 1ocoOus (KOMIUIGKTHI Y4YeOHBIX TaOJHll, IMJIaKaTOB), TEXHUYECKUMU
cpeacTBaMu OOyYeHHs: KOMIIBIOTEP C YCTPOUCTBAMHU BOCIIPOU3BEJICHUS 3ByKa, IPUHTED,
MYJIbTUMEOHA - TPOCKTOP C IKPAHOM.

JlaGopaTopusi, oOcHalleHHasi O0OpyJdOBaHUEM JJisi MPOBEACHUS  3aHATHIM:
MHUKPOCKOIBI, CEKyHJIOMEpP, TOHOMETp, JadopaTtopHasi mocyja (IpoOUpKU, MOACTABKHU
JUIE TIPOOUPOK, MHUHIIETHI, IECOK, CTYHNKH C MEeCTUKaAaMH, MPEIAMETHBIC W ITOKPOBHBIC
CTeKJa, CTEKJIsHHBbIE IIaJIOYKH, MOpenapoBajbHble WIJIbI, (QUIbTpOBajbHasE Oymara
(candeTkn), crakaHbl) TUIIEPTOHUYECKUN pacTBOp XJjopuaa HaTpus, 3%-HbIH pacTBOp
MepOKCHUa BOAOPOJa, pacTBOP MoAa B HOAUCTOM KaJluH, TJIULEPUH, KIyOHU KapTodens,
JIUCT DJO0JICW KaHAJICKOW, TI0J PSAOUHBI OOBIKHOBEHHOW (pSOMHBI WM TOMAaTa), JIyK
penyarslii, pa3BeICHHBIC B BOJIC JPOKIKH);

3.2. HNudopmannonnoe odecnedyeHue peaju3ainuu nNporpaMmmMbl

st peanumsanuu  OporpamMMmbl  OMOIMOTEYHBIM  GOoHIA  0Opa3oBaTEIbHOU
OpraHM3alliil HWMEET IIeYaTHBhIC U YJICKTPOHHBIE 0Opa3oBaTebHbIC U HHPOPMAIIMOHHBIC
pecypchl, peKOMEHOBAaHHBIC I HCIOJIL30BAHUSI B 00pa30BaTEIbHOM IIPOIIECCE.

46



4, KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOMW JUCIIUILJIUHBI

Koutpoar wu

OLICHKA

PE3yJIbTaTOB OCBOCHM I

o01reo6pazoBaTeIbHOMU

AUCHUININHBI PACKPBIBAKOTCA YCPC3 ANUCHUINUIMHAPHBIC PE3YyJIbTAThbl, HAIIPAaBJICHHBLIC Ha

bopmupoBarre oOmMHUX M TPOPECCHOHATBLHBIX KOMIICTSHIIMUW IO pas3aeiiaM U TeMaM

COZEeprKaHUs yueOHOTo MaTepurala.

Oomas/npodeccuona
JIbHAsl KOMIIETEeH U

Pa3nen/Tema

T oIeHOYHBIX
MeponpusITUM

OK Ol1.

Br16upats cnocoObI
pelIeHus 3a/1a4
npodecCuoHaIb HOU
JIEITEIBHOCTH
MIPUMEHUTEIIFHO K
pa3IuYHBIM
KOHTEKCTaM

[IK 1.2. IIpoBoauTh
MPEIIPOCKTHBIH
aHaJU3 JIIst
pa3paboTKu au3aitH-

Tema 1 (1.1, 1.2)
Tema 2 (2.1)

Tema 3 (3.1 - 3.8)
Tema 4 (4.1 -4.4)
Tema 5 (5.1 —5.5)
Tema 6 (6.1 -6.8)
Tema 7 (7.1 —7.3)
Tema 8 (8.1 —8.7)
Tema 9 (9.1 —9.7)
Tema 10 (10.1. —10.5)
Tema 11 (11.1. —10.8)

OuenunBaemasi JUCKYCCHS 11O
BOIIpOCAaM JICKLIHH.
[IpencraBieHue yCTHBIX
COOOIICHUH C TIpEe3CHTAIUEH,
IIOATOTOBJICHHBIX I10 IICPCUYHIO
HUCTOYHHUKOB, pPCKOMCHAOBAHHBIX
MPENOJaBATEIICM.
DpOoHTAIIBHBIN OIMPOC.
Pa3pabotka rioccapusi.
CocTaBlieHHE CXEM U TECTOB.
BeimostHeHue keiica

CpelcTBa MOUCKa,
a”Hayju3a u
WHTEpHIpETaANU
nHpOpMaIUU U
nH(pOpMaITMOHHBIS
TEeXHOJIOTUH JJIsI
BBINTOJIHEHUS 3a/1a4
npogeccuoHanb HOU
NeSITeJIbHOCTU

[IK 1.2. IIpoBoauTH
IPEIIPOCKTHBIN
aHaN3 /s
pa3paboTKu au3aitH-
MIPOEKTOB.

Tema 4 (4.1 -4.4)
Tema 5 (5.1 —5.5)
Tema 6 (6.1 -6.8)
Tema 7 (7.1 —7.3)
Tema 8 (8.1 —8.7)
Tema 9 (9.1 —9.7)
Tema 10 (10.1.—10.5)
Tema 11 (11.1.—10.8)

MIPOEKTOB.

OK 02. Tema 1 (1.1, 1.2) 3arnojgHeHre TaOIUIbI C
HWcnonbp3oBarTh Tema 2 (2.1) OINMCaHUEM METOJIOB
COBpPEMEHHbIE Tema 3 (3.1 - 3.8) MHUKPOCKONUPOBAHUS C UX

JOCTOUHCTBAMU U
HeJOCTaTKaMH.

3anoiaHeHue TabauIbLl «Bxias
YYCHBIX B pa3BUTHEC OHUOJIOTHUH)
3anojiHeHUEe CpaBHUTEIBHOMU
TaOJIUIBI CXOJICTBA U PA3THINUN
’KMBOTO U HE >KHBOIO.
Pa3zpaboTka MeHTaJIbHON KapThl
O KJIaCCHU(UKAITUH KJICTOK B UX
CTPOCHUIO Ha MpPO- U
SYKapUOTUYECKUX U MO
apcTBaM B MHUHU T'pyIIIIax.
Pa3paboTka rinoccapusi.
CocTaBiIcHHE CXEM U TECTOB.
3anoJiHeHHUEe CPaBHUTEIbHON
TaOJIUIIBI XapaKTEPUCTUK THUIIOB
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oOMeHa BEIECTB.
Pa3paboTka JeHTBI BpEMEHH
JKU3HEHHOTO IUKJIA.

3anosiHeHUE TaOJUIbI C KpaTKOM

XapaKTEepUCTUKOU U IIPUMEPAMHU

(bop™m pazmHOKEHUS
OpPraHu3MOB.

CocTaBieHHUe KU3HEHHBIX
LIMKJIOB PAaCTE€HUM MO OTAeJIaM.
CocTaBieHue TecTa 110
BONpOCaM JIEKLIUHU.

TecT N0 PKOJIOTMYECKUM
(haxTopam u cpenam KU3HU
OpPraHU3MOB.

BeinosiHeHUe Keiica Ha aHaJIu3
nH(pOpMaIMU O HAYYHBIX
JTIOCTUKEHUAX B 001aCTH
FeHETUYECKUX TEXHOJIOTHU,
KJICTOYHOM MH)XE€HEPHUHU,
MUIIEBBIX OMOTEXHOJIOTHH (11O
rpyIiam), npejacTaBjICHUE
pe3yJbTaTOB PELICHUs KEHCOB.
BeinosiHeHue kelica Ha aHaAJIU3
nH(GOpMaIMU O pa3BUTUSA
OMOTEXHOJIOTUH C
MPUMEHEHUEM TEXHUYECKUX
cucteM (110 rpynram),
MpeJCTaBJICHUE PE3YJILTATOB
peuIeHNs KEUCOB.

OK 04.
OddekTuBHO
B3aMMOJICHICTBOBATH
u paboTrath B
KOJUICKTHUBE U
KOMaHJ1ie

[IK 4.1. IInanupoBath
paboTy KOJUIEKTHBA

Tema 1 (1.1, 1.2)
Tema 2 (2.1)

Tema 3 (3.1 - 3.8)
Tema 4 (4.1 -4.4)
Tema 5 (5.1 —5.5)
Tema 6 (6.1 -6.8)
Tema 7 (7.1 —7.3)
Tema 8 (8.1 —8.7)
Tema 9 (9.1 —9.7)
Tema 10 (10.1. —10.5)
Tema 11 (11.1. —10.8)

[IpencraBinenue yCcTHBIX
COOOIIIEHNN C Mpe3eHTAaIueH,
MOATOTOBJICHHBIX IO TIEPESYHIO

HCTOYHHUKOB, pPCKOMCHJIOBAHHbIX

MpenoaBaTeIeM.
OO6cyxaeHue 1Mo Borpocam
JICKITUH

OueHnuBaemasi JUCKYCCHSI.
Pa3paboTka rinmoccapusi.
Penienune 3anay.
BeimosnHenue keiica.

OK 07.
ComeicTBOBATH
COXPaHEHUIO

Tema 10 (10.1. —10.5)

TecT 10 3KOJIOTHISCKUM
(haxTopam u cpenam KU3HU
OpPraHu3MOB.
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OKpY>Karomeu
cpensl,
pecypcocoepex
CHUIO, IIPUMECHSTH
3HaHUS 00
U3MCHCHUH
KJIuMara,
MPUHIIUITBI
OEpPEKIIMBOTO
MIPOU3BO/JICTBA,
3pdexTuBHO
JICUCTBOBAaTh B
4pe3BBIYaiiHbIX
CUTYAITHIX

Peunrenue npakTuko-
OPUEHTHUPOBAHHBIX PACUETHBIX
3aJJaHUM IO IEPEHOCY BEIIECTBA
¥ DHEPIrUH B SKOCHCTEMAaX C
COCTaBJICHHE TPOPHUUIECKUX
nerne u mupaMug OMoMacchl U
SHEPTrUu.

Tecr

[IpakTuueckas padora “OTx0abl
OpOU3BOJICTBA .

Brinmonnenue nabopaTopHOt
paboThl Ha BBIOOD: "YMCTBEHHAs
pabdoTocnocoboHocTs", "Biusaue
aOMOTHYECKHUX

(hakTOpoB Ha UemOBEKa (HU3KHE
U BBICOKHE TeMIlepaTypsl)"
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