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[Tpu pa3paboTke paboueil mporpaMMbl AUCUUIUINHBI B OCHOBY TTOJIO)KEHBI:

1. ®I'OC CIIO no cneruanpHocTH 21.02.19 3emMiueycTpoicTBO, YTBEPKIACHHBIN MPUKA30M
Munucrepcrsa npocsenienus PO Ne 339 ot «18» mas 2022 .

2. ®I'OC cpennero obimiero oopa3oBaHusi, yTBEPKICHHBIM MUHUCTEPCTBOM 00pa30BaHUs
u Hayku P® ot 17 mas 2012 r. Ne 413 (c usmenenusimu Ha 27 aexadps 2023 r. Ne 1028)

3. YueOnsriii mnan crenuanbHocTy 21.02.19 3emneyctpoiicTBo (o1 Havaaa MoArOTOBKH —
2025), onoOpeHHBIE YYeHbIM COBETOM A30BO-UEpHOMOPCKOTO WH)KEHEPHOTO WHCTUTYTA
®OI'BOY BO Jonckoii I'AY. IIpotokon Ne 6 ot « 19 » deBpans 2025 r.

4. Pabouas mporpamMma y4eOHOro mpeameTa o0Ieo0pa3oBaTeIbHOTO IUKIA MPOTPaMMBbl
MOJITOTOBKH CHEIHAMCTOB cpennero 3BeHa (manee — [MIICC3) pa3paborana ¢ y4eToM mpuMep-
HOM mporpaMMbl yueOHoOW aucuurinabl «buonorusy (yreepxkaena ®I'bOY IO UPIIO nns
peaym3anyy OCHOBHOM Npod)eCcCuOHaIbHOM oOpa3oBarenbHOM mporpammbl CI1O Ha 6aze ocHOB-
HOTO 00111ero 00pa3oBaHus C MOJIy4eHUEeM cpeaHero oomiero oopasosanus. (IIporokon Nel7 ot
18 urons 2024 r.).

Pabouass nmporpamMMa JUCHMIUIMHBI pacCCMOTPEHA U PEKOMEHJ0BaHA K MCIOJIb30BaHUIO B
yueOHOM Ipoliecce Ha 3acelaHuu Kadeapbl ATpOHOMHUM U CEIEKIUH C.-X. KYJIbTYp
[TpoTokon Ne 7 ot « 25 » mapta 2025 1.

3asenyroumii kadenpoit: Xpontok B.b.

Pabouas mporpamMma JMCHUIUIMHBI PACCMOTPEHA U PEKOMEH/I0BaHA K UCIIOJIb30BAHUIO B
y4eOHOM MpOIeCCe Ha 3aCeTaHUM METOJAMYECKOM KOMHUCCHUHU IO 00IIeo0pa3oBaTeIbHON MOATO-
ToBKe IIpoToxon Ne 7 ot «28» mapra 2025 r.

[Ipencenarens: XKomobosa M.B.

Pazpabotuuk: npenogasarens 1 kareropun Crpenbuosa JI.I.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOT'PAMMBI YYEEHOI'O
HNPEJAMETA OVII.08 Buosaorus

1.1 MecTo AuCHUILINHBI B CTPYKTYype oOpa3oBarebHoM nmporpammsl CITIO

Pabouvas nporpamma y4eOHOTO mpeaMeTa sIBISETCs 0053aTeNIbHON YacThio 0011e00pa3oBa-
TEJIBHOTO IMKJIA TMPOTPaMMBbl MOATOTOBKM CIEIHATIMCTOB CPETHET0 3BEHA B COOTBETCTBUH C
®I'0OC no cneunanbHoCTH (cnienuanbHOCTIM) 21.02.19 «3emneycTpoiicTBOY.

1.2. Ilnanupyemble pe3yJibTaThl 0CBOCHUS MpeaMeTa

B pamkax mporpamMmbl y4eOHOTO mpeaMera OOyJaroIMMUCS OCBAWBAIOTCS JTUYHOCTHBIC,
METaNpeIMETHbBIE U IPEAMETHBIE PE3YNIbTaThl B cCOOTBETCTBUHU ¢ TpeboBaHusmMu ®PI'OC cpeanero
obmiero obpazoBanus: Ju4HocTHbIe (JIP), Metanpeamernbie (MP), mpeamMeTHble s 6a30-
Boro (IIP6) ypoBHsi u3yuenus.

YTOYHEHHE M KOHKpETH3alus OOIIEro MOHMMAaHUS JIMYHOCTHBIX, METAIPEIMETHBIX |
NPEIMETHBIX PE3YJIbTATOB MPOBOJIUTCS C UCIOJIb30BAHUEM MPOBEJACHHBIX YTOYHEHUH pe3yibTa-
TOB B ¢eiepasibHON paboueii mporpamme 6uonocus B GOIT COO.

Konst [Inanupyemblie pe3yabTaThl OCBOSHUS BKIIOYAIOT
pe3yJIbTaToB

JIMuyHOCTHBIE pe3yabTaThl OCBOCHUS Y4€OHOTO TpeaAMeTa:
IPakJaHCKOI'0 BOCIIUTaHMS

JIP 01 c(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIIMH 00YUaIONIErocs KaK aKTUBHOTO U
OTBETCTBEHHOI'0 4WJIEHa POCCUIICKOIr0 00IIECTBa,

JIP 02 OCO3HaHME CBOUX KOHCTUTYLMOHHBIX MpaB U OOS3aHHOCTEH, YBaXKEHHUE 3aKO-
Ha ¥ MPaBONOPSAKA,;

JIP 07 TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

MaTpUOTUYCCKOI'O BOCIIUTAHUA:

JIP 08 c(hOpMUPOBAHHOCTb POCCUNUCKON TPakTaHCKON WACHTUYHOCTH, TATPHOTU3MA,
YBa)KEHHs K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH Iiepes PoauHoi, rop-
JIOCTH 3a CBOW Kpai, CBOXO PonuHy, CBOM S3BIK U KYJIbTYpY, POILIOE U Ha-
CTOsAIIEE MHOTOHAIIMOHAJILHOrO Hapoja Poccnn;

JIP 10 unenHas yoexx1€HHOCTh, TOTOBHOCTh K CITy>keHHI0 OTE4eCTBY U €ro 3alluTe,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUA:

JP 11 OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/Ia;

JIP 12 c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

JIP 13 CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U TPUHHUMATh OCO3HAHHBIE PEHICHMUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP 14 OCO3HAaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

JIP 15 OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSIM U (MJIM) JPYTUM YIE€HaM ce-

MbH, CO3JaHHUIO CEMbH Ha OCHOBE OCO3HAHHOTI'O IMPUHATUSA IIEHHOCTEH CeMei-




HOM KM3HU B COOTBETCTBUU C TPAIULIUSIMHU Hapoa0B Poccuu;

9CTCTUYCCKOI'O BOCIIMTAHMA:

JIP 16 ACTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYas ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA, 1 OOIIECTBEHHBIX OTHOLICHHUH;
JIP 19 FOTOBHOCTh K CaMOBBIPDQXXEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE

MPOABJIATH KA4€CTBa TBOp‘IeCKOI;'I JIMYHOCTH,

TPYIOBOT'O BOCIIUTAHHUS:

JIP 23 TOTOBHOCTB K TPYly, OCO3HaHHUE IICHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

JIP 24 TOTOBHOCTh K aKTUBHOH AEATEILHOCTH TEXHOJIOTMYECKOH M COLMATIbLHON Ha-
MPaBJIEHHOCTH, CIOCOOHOCTh MHUIIUUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIb-
HO BBITIOJIHATH TaKYIO I€ATEIbHOCTB;

JIP 25 UHTEpEC K paziuyHbIM cdepaM NpoPecCHOHATbHON IESATENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu U pearn3oBbIBaTh CO0-
CTBEHHBIC )KM3HECHHBIE TUIAHBL;

JIP 26 TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpPa30BaHUIO HA MPOTS-

JKCHHUH BCEH KHU3HMU,

9KOJIOTHYCCKOT'O BOCITMTaAHHA

JIP 29 AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAIINX BPEJ OKPYXKAIOIIEH NPUPOIHOIN
cpene;
JIP 30 YMEHHE TPOTHO3MPOBATh HEONATOMPHUITHBIE SKOJIOTHYECKHE TMOCIEICTBUS

MPEINPUHUMAEMBIX JEHCTBUI U TPEAOTBpALIATh UX;

LHECHHOCTHW HAYYHOTI'O ITO3HAHU:

JIP 32

c(OPMHPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JHa-
JIore KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYp-
HOM MHDE;

JIP 33

COBCPUICHCTBOBAHUC SI3BIKOBOM W YHTATEIbCKOH KYJIbTYPbl KakK CpPEACTBa
BSaHMOHeﬁCTBHﬂ MCKAY JJIOAbMU U IMTO3HAHWA MHPA,

JIP 34

OCO3HAHHME IICHHOCTH HAYYHOH JESITEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
HpOCKTHYI'O nu I/ICCJ'ICJIOBaTCJ'II)CKyIO ACATCIIBHOCTD I/IHI[I/IBI/I)IyaHI)HO U B rpyn-
me;

MCTaHpCIlMCTHBIC PE3YIbTATBI OCBOCHUS y‘-ICGHOF O IpcameTa:
OBHa}IeHI/Ie YHUBCPCAJTbHBIMU y‘Ie6HBIMI/I IIO3HaBaTCIbHBIMU ﬂCﬁCTBHﬂMI/IZ
0a30BbI€ JIOTHYCCKHE ﬂeﬁCTBHHI

MP 01 CaMOCTOSITENIbHO (POPMYIIMPOBATh U aKTYaIM3UPOBAThH MPOOJIEMY, pacCMaTpu-
BaTh €€ BCECTOPOHHE;

MP 05 BHOCHUTH KOPPEKTHUBHI B ICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJIIM, OLICHUBATh PUCKH IOCIIEICTBUM AEATEIbHOCTH;

MP 06 pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIieM;

0a3oBbIe HCCIeI0BaTeIbCKUE NCHCTBUS:




MP 10 (hopMupoOBaHNE HAYYHBIA TUI MBIIUICHUS, BIaICHUEC HAYIHONW TEPMHHOJIOTH-
el KJIIOUEBBIMU MTOHSATUSMU U METOAaMHU;

MP 11 CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 33/7a4M B 0Opa3oBaTeNbHON aes-
TEJbHOCTH U KU3HEHHBIX CUTYaIUsX;

MP 12 BBISIBJIATh IIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyalIM3UpOBAaTh 3a/1auyy, BbI-
JBUTATh TUIOTE3y €€ pelIeHMs, HaXOJIUTh apryMEHThI Ji J10Ka3aTelbCTBa
CBOUX YTBEPXKJACHUH, 3a]]aBaTh apaMEeTPhl U KPUTEPHUU PEIICHNUS;

MP 13 aHAJIM3UPOBATh MOJTYUYCHHBIC B XOJ/I€ PELICHUS 3aJauu pe3yibTaTbl, KpUTHYe-
CKU OLIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX yC-
JIOBUSIX;

MP 14 JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

MP 16 OCYILIECTBISTH LI€JICHANPABICHHBIA MOUCK IEpeHoca CPEICTB U CHOCOOOB
NercTBUS B MPO(ECCUOHATBHYIO CPEY;

MP 17 YMETh TEPEHOCHTH 3HAHWS B IMO3HABATEIBHYIO M IMPAKTUYCCKYIO 00IacTH
KHU3HECATEIIbHOCTH;

MP 18 yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX O0yacTei;

pabora ¢ nHpopmanuei:
MP 25 BIIaJIETh HABBIKAMU PACIIO3HABAHUSA U 3alIUThl MHPOpMAINHU, HHHOPMAIIMOH-

HOU 0€30MaCHOCTH JUYHOCTH.

OBnaseHre yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSIMHU:
oOmiexHue:

MP 26

OCYHICCTBIIATE KOMMYHUKAIIUU BO BCEX C(l)ean KHU3HU,

MP 28

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS ¥ B3aUMO/ICHCTBHUS;

MP 30

PAa3BCPHYTO U JIOTUYHO U3JIaraTb CBOXO TOUKY 3pCHUA C UCIIOJIb30BAHNUEM S3bI-
KOBLIX CPCACTB,

COBMCECTHAaA ACATCIbHOCTD.

MP 31 IIOHUMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMaHAHOW W MHAWBUILYaIbHON
paboTHI;

MP 32 BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUHN C Y4ETOM OOIIMX UH-
TEPECOB U BO3MOKHOCTEH KaX10r0 YiICHa KOJJIEKTHUBA,;

MP 33 MIPUHUMATH LIEJIA COBMECTHOW JIEATEIBHOCTH, OPTaHU30BBIBAaTh U KOOPAVHU-
pOBaTh IEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH JEHCTBUMN, pacIpese-
JISATh POJIM ¢ YYETOM MHEHHUH Y4aCTHUKOB, OOCYXKIaTh pe3yslbTaThl COBMECT-
HOW paboTHI;

MP 34 OIICHUBATh KaueCTBO CBOETO BKJIaJla U KaXKJIOTO y4aCTHHUKA KOMaH/bl B 00-
IIMHA pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MP 35 IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACHU C MO3ULUU HOBU3HBI, OPUIH-
HaJIbHOCTH, IPAKTUYECKON 3HAYUMOCTH;

MP 37 OCYILIECTBIIATh MTO3UTUBHOE CTPATEIMUECKOE IOBEICHUE B PA3JIMUHBIX CUTYya-

oUAX, IPOSABIIATE TBOPUYCCTBO U Boo6pa>I<eH1/1e, OLITH WHUIINAaTHUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU AEHCTBUSIMMU:
CaMOOpraHu3aLys:




MP 38 CaMOCTOATENIBHO OCYILIECTBIIATh MO3HABATEIbHYIO ACSATEIBHOCTD, BBIABIISTH
npobiemMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa3zoBa-
TEJIbHOM JESITEIIbBHOCTU U )KU3HEHHBIX CUTYalUsX;

MP 39 CaMOCTOSITENIFHO COCTABIIATH IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUX-
Csl pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUYTCHUN;

MP 40 JlaBaTh OIIEHKY HOBBIM CUTYallUsIM;

MP 41 pacIMpsATh paMKH Y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEIIOUTCHHIA;

MP 42 JienaTh OCO3HAHHBIN BHIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelIeHue;

MP 43 OIICHUBAThH MTPUOOPETEHHBIN OIIBIT;

MP 44 CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOH SPYAULIUU B pas-
HBIX O0JacTAX 3HAHWI, MOCTOSHHO MOBBIIIATH CBOM OOpa30BATENbHBIA U
KYJIbTYPHBIN YPOBEHB;

CaMOKOHTPOJIb:

MP 45 JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

MP 46 BIIQJICTh HABBIKAMU TIO3HABATEIHLHON peICKCUM KaK OCO3HAHUS COBEpIIac-
MBIX JIEUCTBUI U MBICIUTENIbHBIX IPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHUI;

MP 47 WCIOJIb30BaTh MPUEMBbl pedIEKCUU ISl OLIEHKU CUTYallud, BHIOOpA BEPHOIO
pelieHus;

MP 48 YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO NPHUHUMATh PEIICHUS 110 UX CHHU-

YKEHHUIO;

OPUHTUS ce0sl U IPYTUX

MP 54 MIPUHUMATD ce0sl, TOHUMasi CBOM HEJAOCTATKH U JIOCTOMHCTBA,;

MP 55 IIPUHUMATh MOTUBBI U ApPIryMEHTHI JPYIUX IIPU aHajIu3e pe3yJbTaToB Jes-
TEIbHOCTH;

MP 56 MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OIIMOKY;

MP 57 pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJoBeKa.

HpC,Z[MCTHLIC PE3YIbTAaThl OCBOCHUA yqeGHoro npeamMeTa:

ITP6 01 c(hOpMUPOBAHHOCTH 3HAHUN O MECTE M POJHM OMOJOTHU B CHCTEME HAYYHOTO
3HaHUS; (HYHKIIMOHATHFHOW TPAMOTHOCTH YENIOBEKa ISl PEeIICHUs JKU3HEHHBIX
po0em;

I1P6 02 c(hOpPMHUPOBAHHOCTh YMEHUSI PaCKPBIBATh COJEP)KaHHWE OCHOBOIOJIATAOIIUX

6I/IOHOFI/I'-ICCKI/IX TEPMHUHOB U NOHSATHU: KN3Hb, KJIETKA, TKaHb, OpraH, opra-
HU3M, BHUJI, TTONYJISAIHMS, SKOCHCTeMa, OMOIIeHO03, Onocdepa; Mmetadonusm (00-
MEH BEIECTB W MPEBPAIICHUE YHEPTHUH), TOMEOCTa3 (caMoperyssims), Ouo-
cUHTe3 OejIKa, CTPYKTYPHAash OpraHM3aIis KUBBIX CUCTEM, JMCKPETHOCTD, Ca-
MOPETYIIAIUS, CaMOBOCIPOHM3BEACHNE (PEMPOIYKIIHS), HACIEACTBEHHOCTD,
W3MEHYHUBOCTh, YHEPTO3aBUCUMOCTb, POCT U PAa3BUTHE, YPOBHEBAsl OpraHu3a-
IS,




I1P6 03

Cc(OPMHPOBAHHOCTb YMEHUS PACKPBIBATh COJAEPHKAHUE OCHOBOIOJIATAIOLINX
OMOJIOTMYECKUX TEOPUIl U TUIIOTE3: KIETOYHOM, XpPOMOCOMHOMN, MyTallMOH-
HOM, 9BOJIFOLIMOHHON, IPOUCX0XKICHUS )KU3HU U YEIIOBEKA;

I1P6 04

c(OPMHPOBAHHOCTh YMEHHS DPACKPBIBAaTh OCHOBOIIOJIATAIOIINE OHMOJIOTHYE-
ckue 3akoHbl M 3akoHoMepHOCTH (I.Mennens, T.Moprana, H.M.BaBuiosa,
O.I'ekkens, ®.Mromiepa, K.bapa), rpaHunbl uX OPUMEHMMOCTH K JKMBBIM
CUCTEMaM,;

I1P6 05

MpHUOOpPETEHUE OIbITa IPUMEHEHHUS OCHOBHBIX METOJIOB HAYYHOI'O MO3HAHMS,
WCIOJIb3YEMBIX B OMOJIOTUU: HAOJIOJCHUS U OMHMCAHUS JKUBBIX CHCTEM, TPO-
LIECCOB U SIBJICHUI; OpraHM3allud U TPOBEICHUS OMOJIOIMYECKOTo JKCIepH-
MEHTA, BBIIBUKEHUS TUIOTE3, BBISIBICHHUS 3aBUCHUMOCTU MEXIY HCCIEHye-
MBIMH BeJIMYMHAMU, OOBSICHEHHS MOJYYEHHBIX PE3yJIbTaTOB U (HOpMYIHpPOBa-
HUSI BBIBOJIOB C MCIIOJIb30BAaHUEM HAYUYHBIX MOHATHUM, TEOPUM U 3aKOHOB;

I1P6 06

C(OPMHPOBAHHOCTh YMEHUS BBIACIATH CYIIECTBEHHBIC TIPU3HAKU BUPYCOB,
KJIETOK IIPOKAPUOT U 3YKAPUOT; OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX Opra-
HU3MOB, BUJIOB, OMOTEOLIEHO30B U SKOCHCTEM; OCOOEHHOCTH MPOIECCOB 00-
MEHa BEIIECTB U MPEBPAIICHUs YHEPTUH B KIIETKE, (poTOCHUHTE3a, TIacTHYe-
CKOT'0 W HEPreTHUECKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, MEH03a, OILIOI0-
TBOPCHUS, PA3BUTHS M PA3MHOKCHUS, MHIUBHIYaIbHOTO PA3BUTHS OpTaHM3-
Ma (OoHTOreHe3a), 00pbOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOT0 0TOOpa, BUIO-
o0pa3oBaHusl, MPUCTIOCOOICHHOCTH OPTaHMU3MOB K CpeJie OOUTaHWUsI, BIMSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOIIOTCHHBIX H3MEHEHUH B SKOCHCTEMaX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U NPEBPAIICHIE YHEPTUU B buochepe;

I1P6 07

C(OPMHPOBAHHOCTh YMECHHS PUMEHSTH TOJTYYCHHBIC 3HAHUS JJIS OOBSICHE-
HUSI OMOJIOTMYECKUX mpoueccoB u HBJIGHI/Iﬁ, IJId IPUHATUA NPAKTHYCCKUX
pellieHH B TIOBCEHEBHOM KHU3HH C LIEJIbI0 0OecreueHus] 0€30MacHOCTH CBO-
€ro 370pOBbsI M 37I0POBbsI OKPY)KAIOIINX JIFOJICH, COOIOACHUS 3J0POBOTO 00-
pasza >KW3HU, HOPM TPAMOTHOTO TIOBEJICHHS B OKPYXKAIOIICH MPUPOTHON cpe-
A€, IIOHUMaHue H€O6XO}II/IMOCTI/I HCITIOJIB30BAaHU }IOCTI/I)KCHI/Iﬁ COBpeMeHHOfI
OMOJIOTMU M OMOTEXHOJIOTHIA JJIsl PAIIMOHAIIBHOTO MTPUPOJIONIOIb30BAHHS,

I1P6 08

c(hOpMHUPOBAHHOCTh YMEHHUS perniaTh OMOJOTUYECKUE 3a/1aud, COCTABIISTH T'e-
HOTHUIIMYECKHUE CXEMBI CKPEIIUBAHUS Ul Pa3HBIX TUIIOB HACIENOBAaHUS IPHU-
3HAKOB y OpPraHW3MOB, COCTABJISITh CXEMbI MEPEHOCA BEIIECTB U SHEPTUH B
9KOCHCTEeMax (LIeT MUTaHMsI, TUIIEBbIE CETH);

I1P6 09

c(hOpMUPOBAHHOCTh YMEHUN KPUTUUYECKH OIEHUBATh HHPOPMAIIMIO OHOJIOTH-
YECKOI'0 COJICPKAHUS, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3 PA3TMUYHbBIX
HMCTOYHHUKOB (CpelicTBa MacCOBOM MH(OpMAIMK, HAYIHO-TIOMYJISPHBIE MaTe-
pHabl); UHTEPIPETUPOBATH ITHUECKUE ACTIEKThI COBPEMEHHBIX UCCIIE0BA-
HU B OMOJIOTHH, METUIHE, OMOTEXHOJIOTUN; PACCMATPUBATh TII00ATHHBIC
AKOJIOTHUYECKHE TTPOOIIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3UIIHIO;

ITP6 10

c(OPMHPOBAHHOCTh YMEHHUI CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE
COOOIIIeHUsI HA OCHOBE OMOJOTrHYecKOr MH(OPMALIUK U3 HECKOJIbKUX HCTOY-
HUKOB, IPaMOTHO MCIOJIb30BaTh MOHATHHHBIN anmapat OMOJIOTHH.

1.3 Kosin4ecTBO 4acoB HAa OCBOEHME NPOIPAMMBbI JIMCUMILINHBI:
MaKCHUMaJIbHON ydeOHOU Harpy3ku oOyuyaromerocsi 34 yaca, B TOM YucCle:
00s13aTeILHON ayTUTOPHON yueOHOM Harpy3ku oOyuatomerocs 34 vaca,
CaMOoCTOsTeNbHON paboThl oOyyatormierocs 0 4acos.




2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHbI

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOM padoThI

Buj yueOHoit padoThI O06beM yacoB

MaxkcuManbHas yaeOHast Harpy3ka (BCero) 34
OO0s13aTenbHas aynuTopHas yueOHast Harpy3ka (Bcero) 34
B TOM YHCIIE:

JEKUUU 29

nabopaTopHbIE 3aHATHUS 4

MPAKTUYECKHE 3aHITHS 8
Wrororas arrecramus B popme - auddepeHunpoBaHHbII 3aUeT

2.2. Conep:xanue y4eOHOro npeaMera Kol HaHMeHOBaHUe

Conep:xanue o0yuyenus B 10 knacce.

Tema 1. Buosorusi kKak Hayka.

Buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYECKUMH U JPYTUMH
€CTECTBEHHBIMU HayKaMu, Guinocoduei, STUKOI, 3cTeTUKol U mpaBoM. Ponw Ouonoruu B dop-
MHUPOBAaHUU COBPEMEHHOW Hay4yHOU KapTuHbI Mupa. CucTeMa OMOJI0rH4eCKUX HayK.

Metobl To3HaHMS XKUBOM MPUPOAbI (HaOIr0A€HUE, SKCIIEPUMEHT, ONTUCAHNE, U3MEPEHHE,
KJIacCU(pUKaLUs, MOJICTUPOBaHKE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JleMoHCTpanuu:

[Toptpetsr: Y. HJapsun, I'. Mennens, H.K. Konbuos, . Yorcon u ®@. Kpuk.

Tabnuie! 1 cxeMbl: «MeToIbI TO3HAHUS )KUBOW TPUPOIBI».

JlabopaTopHbIe U MPaKTUIECKUE PAOOTHI:

[IpakTuueckast padora Ne 1. «/cmonb3oBanue pa3iaMyHbIX METOJIOB MPU U3YYEHHH OMO-
JIOTUYECKUX OOBEKTOB.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3AI M.

XKusble cuctemsbl (OMocHCTEMBI) Kak MpeaMeT H3ydeHHsl Ouoioruu. OTinyue KUBBIX
CUCTEM OT HEOPTaHWYECKOU MTPUPOJIBI.

CgoiicTBa OuocucTteM M HX pazHooOpaszue. YPOBHH OpPraHHM3aIllid OMOCHUCTEM: MOJIEKY-
JSIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOIMYJSIUUOHHO-BUIOBOM, DKOCHUCTEMHBIN
(OuoreoneHoTHYECKUIT ), OHOChHEPHBIH.

JleMoHcTpanuu:

Tabmuis! u cxembl: «OCHOBHBIE MTPU3HAKU JKU3HU», «Y POBHU OpraHU3alluU KUBOM Mpu-
pPOIBD».

O6opynoBanue: moaens mosekybsl JJHK.

Tema 3. XumMH4ecKHil COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUN COCTAaB KJIETKH. XUMHUYECKHE AJIEMEHTBI: MaKpPO3JIEMEHThI, MUKPOIJIEMEH-
Tbl. Bosia 1 MUHepasbHbIE BEIIECTBA.

OyHKIMM BOJBI U MUHEPAJBHBIX BellecTB B KieTke. [logaepxanue ocmoruyeckoro Oa-
JaHCca.

benku. CoctaB u ctpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnnumeie
¥ 3aMEHUMbIE AMUHOKHCIOThl. AMUHOKHCIOTHBIA COCTaB. YPOBHM CTPYKTYpPhI OEITKOBOW MoJie-
KyJNbl (MIepBUYHAS, BTOPUYHAsS, TPETUUHAS U YETBEPTUUHAS CTPYKTYypa). XMMHUUECKHE CBONCTBA
6enkoB. buonornyeckue pyHKINN OEIKOB.
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depMeHTH — Omosiormueckue Katanu3atopbl. CTpoeHune (epMeHTa: aKTHBHBIM IIEHTP,
cyocrparnas cnenuduynocts. Kopepmentsl. Butamunel. OTnnuns GpepMeHTOB OT HEOpraHuye-
CKHMX KaTaJIu3aTOPOB.

YrneBoabl: MOHOCaxapuabl (TII0K03a, prubo3a U JAe30KcHprubo03a), Arucaxapubl (caxapo-
3a, JIaKTO03a) M MoJHucaxapusl (Kpaxmali, IIMKOTeH, eioo3a). buonornueckue GyHKIMM yr-
JIEBOJIOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. ['mapodunsHO-THAPOPOOHBIS
cBoiicTBa. buonornueckue ¢pynkunu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OCIKOB M JUIHIOB KaK
VMCTOYHHKOB YHEPTUU.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykneotn bl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenue u pynkiuu JIHK. Ctpoenne u pynknuu PHK. Buget PHK. AT®: cTtpoenue u ¢pyHK-
LUU.

[uronoruss — Hayka o kierke. KnerouHas teopust — npumep B3auMOICHCTBUSA HUIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOmIie mpu3HaKy KJIETOK: 3aMKHYTasl Hapy)KHast
memOpana, mosiekynbl JIHK kak reneTrueckuii anmapar, CHCTeMa CHHTe3a Oeka.

Tunsl KIETOK: dyKapuoTHUECKas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUS MpOKa-
puotnueckoit knetku. Knerounasi crenka Oakrepuit. CTpoeHHE dyKapuoThdeckoi kieTku. Oc-
HOBHbBIE OTJIMYHS PACTUTEIHHOMN, )KUBOTHOM U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIMUKC, WX (DYHKIIHH.
[TnasmaTtnueckas memOpaHna, e€ coiictBa M (pyHkuuu. [lurormmasma wu e€ opranounsl. OnHO-
MeMOpaHHble opraHouabl kinetku: JIIC, annapar 'onbmku, muzocomsl. [loayaBToHOMHBIE Op-
TaHOW/Ibl KJIETKH: MUTOXOHAPUH, IIacTuabl. [Iporcxoxaenrne MUTOXOHAPUN U macTua. Buasl
wiactug. HemeMOpaHHble OpraHoM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTpP, LEHTPUOIH, PeC-
HUYKHU, KIYTUKH. ODyHKIIMY OpraHoUI0B KIIETKHU. BritoueHus.

SAnpo — perynsTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KaproIriasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JleMoHCTpanuu:

IToprpetrsr: A. JleBenryk, P.I'yk, T.IllIBann, M. lllneinen, P. Bupxos, [[x. YorcoHn,
®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammsbl: «PacnpenesieHue XMMUYECKUX 3JIEMEHTOB B HEXKMBOW mpupoae», «Pacope-
JIEJIEHNE XUMUUYECKUX JIEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuipr 1 cxemsl: «lleproguueckast TabiuIa XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIETKN», «CTpOeHHE KUBOTHON KIETKW», «CTpOEHUE PaCTUTEIbHON KIETKN», «CTpoeHHe Ipo-
KapUOTUYECKOM KIIeTKH», «CTpoeHUE Aapa KIETKN», «YTIEBOJBI», «JIUmuab.

OG6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpYyHOBaHHE Ul HPOBEAEHHA HAONIOJCHU,
U3MEpEHM, SKCIIEPUMEHTOB, MUKpOIpENapaTbl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEepHUaIbHBIX
KJIETOK.

JlaGopaTopHbIe ¥ MPAaKTUIECKUE PAOOTHI:

JIaGoparopnast pabora Ne 1. «/3yyeHHe KaTalUTUYECKOH akTMBHOCTH (pepMEeHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanas3bl)y.

JIaGoparopnas pabota Ne 2. «/3yueHue CTpOCHHUS KIETOK pacTeHHil, )KUBOTHBIX U Oak-
TEpUil 10 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OMUCaHHE).

Tema 4. ZKu3HenesiTeIbHOCTh KJICTKH.

OOMmeH BelecTB, WK MeTabonu3M. AccuMUIIALUS (TUIaCTUYECKUT OOMEH) W JUCCUMMU-
JSMs (SHEPTeTHUECKU 0OMEH) — IB€ CTOPOHBI €IMHOTO Ipolecca MeTaboau3ma. Poib 3akoHOB
COXpaHEHHUs BEILLIECTB U SHEPTrUU B IOHUMaHUU MeTaboIn3Ma.

Tumnbl oOMeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHblif. Pons dpepmMeHTOB B 00MEHe
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.
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®dotocuntes. CBeToBas u TeMHoBas (pa3bl hoTocuHTe3a. Peaknnu dotocunresa. Dddex-
TUBHOCTH (pOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A ISl KHU3HHU Ha 3emie. BiusHue ycnoBuid cpeibl
Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHS €T0 MPOIYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUIA.

XeMocuHTe3. XeMOCUHTE3UPYIOIHE OakTepuu. 3HAUYEHUE XEMOCHHTE3a IS JKU3HH Ha
3emuie.

DOHepreTudyeckuii 0OMeH B KieTKe. Pacieruienue BemecTs, BbIACICHHE U aKKyMYJIHUPO-
BaHUE PHEPIUU B KIJIETKE. DTalbl SHEpreTHueckoro ooMena. ['nukonus. bpoxeHue u ero BUIbL
KucnoponHoe okucienue, Wim KietodHoe apixanue. OxkuciaurensHoe dpocopumupoBanue. -
(EeKTUBHOCTH SHEPTETUYECKOr0 OOMEHA.

Peaknun marpuunoro cuntesa. I'enernueckas unpopmanus u JJHK. Peannsanus rene-
THYECKOW MHGOpMAIMU B KJIeTKe. ['eHeTHYeCKUid KOJ U ero CBOMCTBA. TpaHCKpUIIHS — MaT-
puunbiii cuate3 PHK. Tpancisanus — Ouocunte3 6enka. Dramnsl Tpanciusauuu. KongupoBanue amu-
HOKUCIOT. Poss prbocom B OrocuHTe3e Oernka.

Heknerounsie  ¢GopMbl  KU3HM —  BUPYCHL.  VCTOpWsL  OTKpBITHUSL ~ BHUPYCOB
(.. UanoBckwuit). OCOOEHHOCTH CTPOEHUS M KU3HEHHBIN UK BUpPYcoB. baktepuodaru. bo-
JIe3HU PaCTEeHUH, )KUBOTHBIX U YEJIOBEKA, BBI3bIBaEMbIC BUpYycamMu. Bupyc nmMmmyHonepumra ye-
noseka (BUY) — Bo36ynutens CIINIa. OOpaTHast TpaHCKpuUIIMs, peBepTa3za u unrerpasa. IIpo-
(uIaKTHKa paclpoCTPAaHEHNs BUPYCHBIX 3a00JI€BaHUH.

JlemoHcTpauu:

[Hoprpetsr: H.K. Konbuos, /I.1. UBanosckuii, K.A. Tumupsses.

Tabnuis! u cxembl: «Tunel nutanus», «Meradonuzmy», «MUTOXOHAPUA», «DHEPreTHYE-
ckuii oOMenH», «Xioporutacty, «PorocunTe3y, «Ctpoerne JJHK», «Ctpoenne u HyHKITMOHHUPO-
BaHue reHa», «Cunte3 Oenkay, «[ eHeTnueckuit koay», «Bupyce», «baktepuodaru», «CtpoeHue
v sxu3HeHHbIH nukn Bupyca CITNM/a, 6akrepuodaray, «Perumkanus JJHK».

Ob6opynoBanue: moaenu-anmuukamuu «Y apoenue JIHK u Tpanckpumnuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsii iukJ1, Wiv >ku3HEHHBIN UK KieTku. MaTepdasza u mutos. [Ipoieccsl, npo-
Tekarmue B naTepdaze. Perummkanus — peakius marpuanoro cunresza JJHK. Ctpoenue xpomo-
coM. XpOMOCOMHBIN HAaOOp — KapuoTHUN. JIMIUIOMAHBIA U TallJIOUIHBIA XPOMOCOMHBIE HaOOPHI.
XpomaTtuasl. LluTonornueckue OCHOBBI Pa3MHOKEHUSI U MHAMBUAYAIbHOTO Pa3BUTHS OpraHU3-
MOB.

Jenenue knetku — muto3. Ctaaun muto3a. IIpouecchl, mporucxoasiye Ha pa3HbIX CTa-
USIX MUTO3a. BHoIorndeckuii CMBICT MUTO34.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

®opMbl pa3sMHOKEHUSI OPraHU3MoOB: Oecrojioe U mojioBoe. Buapl 6ecnonoro pazmHoxe-
HUS: JIeJIeHUe HaJIBOE, TOYKOBAHUE OJJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaTUBHOE
pa3mHo)xeHHe. ICKycCTBEHHOE KIIOHMPOBAaHNE OPraHU3MOB, €70 3HAYEHUE IS CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.

Meito3. Cranuu meiiosa. IIpoueccel, mpoucxonsiue Ha craausx Mmeiosa. [loBeagenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaUEHUE MEH03a.

I'amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10J10BBIE JKene3bl:
CEMEHHHKH U snIHUKU. OOpa3zoBaHUe U Pa3BUTHE MOJOBBIX KIETOK — raMeT (CrepMaTo30u, siii-
LEKJIETKa) — criepMaToreHes u ooree3. OCOOEHHOCTH CTPOEHHUS AULIEKIIETOK U CIIEpMaTO30UI0B.
OmnonoreBopenue. IlapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Dranbl S3MOPHUOHATIFHOTO PA3BUTHSI y MIO3BOHOYHBIX KUBOTHBIX: APOOIEHUE, TaCTPYIISIIHS, Opra-
HoreHes3. [loctamOpuonansHoe pa3BuTHE. THUIBI TOCTAIMOPHOHAIIBHOTO Pa3BUTHS: MpPsIMOE, He-
npsiMoe (JTMYMHOYHOE). BiusiHue cpefipl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BI3bI-
BaTh BPOXKAEHHBIE YPOJICTBA.

PocT u pa3zButue pacreHnii. OHTOreHe3 IBETKOBOI'O pacTEHUS: CTPOEHUE CEMEHH, CTalun
pa3BUTHSL.
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JeMoHcTpanuu:

Tabmuip! u cxembl: «@OpMbI pa3MHOKEHUST OPraHU3MOBY, «/|BOMHOE OIIOJOTBOPEHUE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHE pacTeHUi», «/leneHue kieTku Oakre-
puit», «CTpoeHue MoyIoBbIX KIETOK», «CTpoeHHe XpoMOocoMbl», «KneTounslid mukm», «Pemnu-
kanua JHK», «Murosy», «Meio3», «lIpsamoe u Henpsimoe pa3Butue», «l'ameroreHes y Mieko-
MUTAIOIIUX U YeJloBeKa», «OCHOBHBIEC CTAJIUU OHTOI'CHE3aY.

O6opynoBanue: MHKPOCKON, MHKpompenapaTsl «CrepMaTo30HIbl MIIEKOIUTAIOLIET0Y,
«Siuexnerka miekonutaromero», «KapuoknHes B KJIETKaX KOpEIIKa JyKa», MarHUTHash MoO-
nenb-anmmkanus «Jlenenue kietkuy, moaens JJHK, moaens meTadasHo XpOMOCOMBI.

JIaGopaTopHbIe U MTPAKTUIECKHE PAOOTHI:

JlaboparopHas pabota Ne 3. «HabmroieHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKPOIpEIapaTax.

JlaGoparopHas pabota Ne 4. «/3yueHue cTpoeHHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPO-
npenaparax.

Tema 6. HaciieicTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amauu reHeTuku. Micropust pa3Butus TeHeTUKU. Ponb riuTonorun 1 aMOpuro-
JIOTUHU B CTAHOBIICHUH IeHETUKH. BKilaJ pocCHUCKHUX U 3apyOEeKHBIX YUEHBIX B pa3BUTHE TE€HeE-
TAKA. MeToapl TEeHEeTUKH  (TUOPUIONOTUYCCKUH, UTOTEHETHYCCKH, MOJICKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH HacJelI0BaHUS MPU3HAKOB, ycTaHOBIeHHbIe . Menaenem. MoHoru6-
pUAHOE CKpeuIrBaHue. 3aKOH €AMHO00pa3us THOPUIOB MEPBOTo MoKoJaeHus. [IpaBuno qoMuHH-
poBaHUs. 3aKOH paclleIyIeHUs NMpU3HaKoB. ['unore3a uncrotel ramer. [lonHoe u HenmonHoe 10-
MUHHUPOBAHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HaclieZoBaHUs Mpu3HakoB. Llutore-
HETUYECKUE OCHOBBI JUTUOPUAHOTO CKPEIIMBAHM. AHaIU3HUpYyolee cKkpemuBanue. Mcnonb3o-
BaHHE aHATM3UPYIOIIETO CKPEIIUBAHHUS JIJIS ONIpe/IeTIeHHsI TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. Pabota T. Moprana 1o CrerieHHOMY Hacleno-
BaHMIO TeHOB. HapylieHue cluemnyieHust reHOB B Pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka nmoma. XpoMOCOMHOE OIpeaeNeHe noja. AyTOCOMbI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHBIC M TeTeporamMeTHbie OpraHu3Mbl. HacienoBanue mpu3HAKOB, CIEIJICHHBIX C MO-
JIOM.

N3menunBocTh. Buibl N3MEHUMBOCTH: HEHACIIECTBEHHAs! U HacieacTBeHHas. Poib cpe-
Il B HEHACJIEJICTBEHHOW M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PHUKAITMOHHON W3MEHYHBOCTH.
BapuanvonHsslil psa u BapuanvoHHas kpusas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE U
KaueCTBEHHbBIE MPU3HAKU M UX HOopMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW U3MEHYMBOCTH.

HacneacTBennas, wim reHOTUNIMYECKAst, I3MEHYNBOCTh. KoMOMHAaTUBHAS U3MEHYMBOCTD.
Meiio3 1 MOJOBOH MpoIlecC — OCHOBAa KOMOMHATUBHONW M3MEHUYMBOCTH. MyTallMOHHAss N3MEHYU-
BocTh. Knaccudukarus MmyTanuii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa M IPUYKHBI MY-
taruii. Myrarennsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON M3MEHUYUBO-
ctu H.Y1. BaBuiosa.

BuesgepHast HacIeICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruxa yenoBeka. Kapuorumn yenoBexka. OCHOBHBIE METObl T€HETHUKH YEJIOBEKA: Te-
HEAIOTMYECKUW,  ONU3HELOBBIA, IUTOTCHETHYECKUH, OHOXMMHUYECKUN,  MOJEKYISPHO-
reHernyeckuil. CoBpeMeHHOE ONpe/IesieHe TeHOTHIIA: TTOJTHOTEHOMHOE CEKBEHUPOBaHUE, T€HO-
TUTIUPOBaHUE, B TOM 4uciie ¢ nomotibio [11[P-ananu3a. HacnencrBennsie 3a00eBaHus 4enoBe-
Ka: TeHHBIE 00JIe3HH, OOJIE3HU C HACJIEACTBEHHOW MPEIpacnoioKeHHOCThIO, XPOMOCOMHBIE 00-
ne3nu. CoMatuueckue W reHeparuBHble MyTanuu. CTBOJOBBIE KiIETKU. [IpUHIMIBI 310pOBOTO
o0pasa XKW3HM, TUArHOCTUKH, MPOMUIAKTUKU W JICYCHHS TeHEeTUYeCKHX Ooje3Hei. Memuko-
TEHETUYECKOE KOHCYIbTUPOBaHUE. 3HAUCHHE MEIUIIMHCKONW T€HETUKHU B MIPEAOTBPALICHUHN U JIe-
YEHUH FeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.
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JeMoHcTpanuu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C.C. YerBepuxos, H.B. Tumodees-
Pecoscknii, H.M. BaBunos.

Tabmuip! 1 cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €r0 LIMTOI€HETHYECKasi OCHOBAY,
«3aKOH pacIleIUICHHUs U ero IUTOreHeTHYeCKasi OCHOBa», «3aKOH YUCTOTHI raMeT», «/lurubpu-
HOE CKpelmuBaHHue», «lluTomormdyeckue OCHOBBI JUTMOPUIHOIO CKPEIIMBAHUS», «Meio3»,
«B3aumopeiicTBue amienbHbIX T€HOBY, «l'eéHeTHUecKre KapThl PaCTeHUH, JKUBOTHBIX U YeJIOBe-
Ka», «'eHeTuka rnosay», «3aKOHOMEPHOCTH HACJIEI0BaHUs, CLEIJIEHHOTO € IToJIoM», «KaproTunsl
YeJI0BeKa M >KMBOTHBIX», «Buipl n3mMeHunBoctn», «MoaudpukanuoHHas U3MEHUUBOCThY, «Ha-
ciefioBaHue pe3yc-pakTopay, «'eHeTrKa rpymi KpoBu», «MyTallmoHHas K3MEHUYUBOCTH.

OO6opynoBanue: Mojenu-anmIukanuu «MoHoruOpuaHoe ckpemuBanue», «Hemnomnnoe
JOMUHUpOBaHUE», «IurudpuaHoe ckpenmBanuey, «llepekpéct XpoMocom», MUKPOCKOIT U MUK-
ponpenapar «/Ipozoduna» (Hopma, MyTanuu GopMbl KPbUIbEB U OKpacKu Tena), repoapuii «I o-
POX TIOCEBHOW».

JIaGopaTopHble U MpaKTUYECKue paboThI:

JlabopaTtopHas pabora Ne 5. «M3yueHue pe3yibTaTOB MOHOTHOPUIHOTO W AUTUOPUAHO-
ro CKpeUIMBaHus y Ap030(Uibl Ha FOTOBBIX MUKpOIpenapaTax.

JlaboparopHast pabota Ne 6. «M3ydeHre MOIUPUKANMOHHON U3MEHUYNBOCTH, IIOCTPOCHHE
BapUaAILMOHHOTO PsiJia U BapUALlMOHHOW KPUBOW».

JlaGoparopHast pabota Ne 7. «AHanu3 MyTauuid y 1po30Quibl Ha TOTOBBIX MUKpOIIpena-
parax».

[IpaxTuueckas padora Ne 2. «CocraBiieHue 1 aHaJIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka U IpoLecc. 3apOKICHHE CEJNEKLIHUHU U JIOMECTHKalMs. YueHue
H.M. BaBuioBa 0 1eHTpax NMPOUCXOXKIEHHUS U MHOrooOpasusi KyJbTYpHbIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIIuU. MaccoBbI M MHAMBHIYyalbHbIH OTOOpPEl B CEIEKIMH
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCcTepbepa. bIn3KopoIcTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Yucras nuaus. CkpeuiyBaHue 4UCThIX JuHUM. ['ereposuc, wnu rubpuanas cuna. HeponcTen-
HOE cKpeuuBaHue — ayTOpuauHr. OtnanéHHas rudpuauzanus U e€ ycnexu. VckyccTBeHHBIN
MyTareHe3 U MOoJIy4eHHE MOJUILUIONA0B. [JJoOCTHKEHNS CENEKIIMM PACTEHUH, )KUBOTHBIX U MUKpO-
OpraHU3MOB.

buorexHonorust Kak oTpaciib MPOU3BOACTBA. ['€HHAs MHXKeHEepus. JTanbl CO3JaHus pe-
komOuHanTHOHM JIHK u Tpancrennsix oprannsmoB. Kierounas nnxenepus. Knetounsle KyiabTy-
pbl. MUKpPOKJIOHAIBHOE pa3MHOKEHHME pacTeHui. KioHMpoBaHME BBICOKONPOAYKTUBHBIX CEIlb-
CKOXO3SIICTBEHHBIX OpraHU3MOB. DKoJIOrHYecKue | atudeckue npodiemsl. MO — renernuecku
MOJU(HUIMPOBAHHBIE OPTAaHU3MBI.

JeMoHcTpanuu:

[Moptpersr: H.W. BaBunos, N.B. Muuypum, I'.J[. Kapneuenko, M.®. BaHos.

Tabmuis! u cxeMmbl: KapTa «L{eHTpbl MPOUCXOXKACHHUS U MHOTOOOpa3usi KyJIbTYPHBIX pac-
TeHHiD», «1opoJbl JOMAIIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX pacTeHU», «OTnanéHHas ruo-
punuzanusi», «Pabotsl akagemuka M.®. BanoBay, «llomummonausy», «OOBEKTh OMOTEXHOIIO-
rumn», «Kietounsle KyiabTypsl U KJIOHHpOBaHHUE», «KOHCTpyHpoOBaHNE U IIEPEHOC TEHOB, XpPOMO-
COM.

Ob6opynoBanue: MyJSDKU IUIOJIOB M KOPHEIUIOAOB JTUKUX (POpPM M KYyJIbTYpHBIX COPTOB
pacteHui, repbapuii «CebCKOX03sIICTBEHHBIE PACTCHHUSI.

JIaGopaTopHble U MpaKTUYECKUe paboThI:

Okckypeusi «OCHOBHBIE METOJIbI U JIOCTUKEHHS CEJIEKIUU PACTEHUN M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIHIO, IIJIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIN Y4aCTOK, B TEIUIMYHOE XO-
31 CTBO, JIaOOPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Conep:xanue o0yuenus B 11 kiacce.

Tema 8. DBoJloLHOHHAS OMOJIOTHSI.

IIpennocelaku BOSHUKHOBEHMSI BOJIIOLIMOHHOW TEOPUU. DBOJIIOLMOHHAS TeOopusi M e€
MeCTO B OMOJIOTHH. BiusHUE 3BOMIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTHH M IPYTUX HAyK.

CeuperenbcTBa 3BotONMH. [laneoHTOIOrNYECKNE: TOCIEA0BATENLHOCTD OSBICHUS BU-
JIOB B MAJICOHTOJIOTUYECKOH JieTonucH, nepexoansie GopMmel. buoreorpapudeckne: cXoacTBo u
pasnnuue ¢ayH 1 Gpaop MaTEepUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJACTBA U Pa3iIuyusi SMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHMTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTUYHBIE, PyJIUMEHTApHbIE OpIraHbl, aTa-
BU3MBI. MOJIEKyISIpPHO-OMOXMMHYECKHUE: CXOJICTBO MEXaHU3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX
METa0O0IMYECKUX IyTell y BCEX OpraH13MOB.

OpomononHas teopust Y. Jlapsuna. [Ipennockuiku BOSHUKHOBEHUS JapBUHU3MA. J[BU-
XKYIIME CUJIbI HBOJIIOLUM BUAOB 110 J[apBUHY (M30BITOYHOE Pa3MHOKEHUE IPU OIPaHUYCHHOCTU
pecypcoB, HeolpeneIéHHas H3MEHYMBOCTh, 00ph0a 3a CyIIECTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunternyeckas teopus Boorun (CTD) u e€ 0CHOBHBIE IOJOKEHHUS.

Muxkposontonus. [lonynsnus Kak eIuHUIA BUIa U 3BOJIIOLUY.

JBrxyiye cuibl ((akTopsl) 3BOJIOLMU BUJIOB B IpUpoje. MyTalMOHHBIM mporece U
KOMOMHATHBHAsL U3MEHUUBOCTb. [lomyssiiioHHbIe BOIHBI U Apeiid reHoB. M3onsauus u mMurpa-
ysl.

EcrecTBenHbIil 0TOOp — Hampasistonui hakrop 3Bomonnn. GopmMbl €CTECTBEHHOTO OT-
oopa.

[TprucnocoOIeHHOCTh OPraHU3MOB KakK pe3yabTar sBoitonuu. [Ipumepsl npucnocoOie-
HUH y opranu3mMoB. ApoMop(ho3bl U UIMOAANITALIUH.

Bun u BunooOpazoBanme. Kputepuu Buma. OCHOBHBIE ()OPMBI BHI000pa30BaHUS: Te0-
rpagu4eckoe, IKOJIOTHIECKOe.

Maxkpoasomtonusi. @opMbl 3BONMIONUHU: (PUIIETHYECKAs,, TUBEPreHTHAs, KOHBEPIeHTHas,
napaniensHas. HeoGpatumocTs 3BoOLINY.

[IpoucxoxaeHre OT HecnenuMaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas crenuanu-
3anvsl. AJanTUBHAs paguarys.

JeMoHcTpanmu:

Iloprpersr: K. JIunnen, XK.b. Jlamapkx, Y. Hapsun, B.O. Kosanesckuii, K.M. bap,
9. I'exkkensb, @. Mromnep, A.H. CeBepiios.

Tabnuie! u cxemsl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie, «3apoIbIy NO3BOHOY-
HBIX JKUBOTHBIX», «Apxeontepukcy, «®opmbl 00pbOBI 32 cyliecTBOBaHUEY, «ECTECTBEHHBIN OT-
60p», «MHoroobpasue copToB pacTeHui», «MHOrooOpasue Nopoj KUBOTHBIXY», «llomymauuny,
«MyTalMoHHas U3MEHYUBOCTHY, «ApoMopdo3sl», «Manoanantanun», «O0mas aereHepanus»,
«IBmwxyiue cuibl 3Bomonun», «Kapra-cxema mapmipyra nyremectsust Y. [lapsunay, «bopnba
3a cyuiectBoBaHuey», «llpucnocobiaeHHOCTs opraHu3sMoBy, «I'eorpaduueckoe BHI000pazoBa-
HHUE», «IKOJIOTUIECKOE BUI000pa30BaHUE.

O6opynoBaHue: KOJJIEKINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKH, HabOp IJI0/I0B
U CeMsH, KoJuteKIms «[Ipumepsl 3alIUTHBIX MPUCHOCOOTICHUN Y KUBOTHBIX», MOAETh «OCHOB-
HbIE HaIIPaBJICHUS HBOJIIOLUNY», 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaguyeckas kapra mupa, KoJiekius «PopMbl COXpAaHHOCTH MCKOIMAEMbIX KH-
BOTHBIX U pacTeHui», mojenb ammiukanus «llepekpéct Xpomocom», BIaXKHbIE IpernapaTsl
«Pa3Butne Hacekomoroy», «Pa3BuTHe NATYIIKM», MUKpornpenapar «J{pozoduna» (Hopma, MyTa-
U GOPMBI KPBUILEB U OKPACKH TEJA).

JIaGopaTopHble U MpaKTUYECKUe paboThI:

JlabopaTtopHuas padota Ne 1. «CpaBHeHHE BHAOB 10 MOP(OIOTHIECKOMY KPHUTEPHUION.

JIaGoparopHnas pabota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U e€ OTHOCH-
TEJIBHOIO XapaKTepay.
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Tema 9. Bo3HuKHOBeHHE M pa3BUTHE KU3HHU HA 3eMue.

JloHayuyHble MpEACTaBICHUS O 3apOXkKACHUM XKU3HU. HayuHble runore3sl BOSHUKHOBEHHS
JKU3HU Ha 3emuie: abHOreHe3 M MaHCIepMus. XUMHUYecKasi SBOMIONMS. AOGUOTeHHBIA CHHTE3 Op-
TFaHUYECKUX BEIIECTB M3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE MOJATBEPKICHIUE XUMUYECKOU
sBosonnu. HavanbHble aTanel Onosiornueckoi 3postonun. 'umnoreza PHK-mupa. ®opmupona-
HUE MEOpAHHBIX CTPYKTYp UM BO3SHHKHOBEHHE MPOTOKIETKU. [IepBbie KIETKH W MX JBOIIOLMS.
DopMUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3emuie no 3pam u nepuojam. Karapxeil. Apxeiickas U NpoTEpO30¥i-
ckas 9pbl. [laneosolickas spa u €€ nmepuoabl: KeMOPUNUCKHMA, OpJOBUKCKUM, CHITYPHHUCKUM, Je-
BOHCKHI, KAMEHHOYT'OJIbHBIHN, IEPMCKUI.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa W IeoJOoru4eckux mnpoieccoB. OCHOBHBIE 3Talbl HBOJIIOLUN
pPacTUTEILHOTO M KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHHil u KMBOTHBIX. [losiBieHue, pac-
[[BET ¥ BBIMUPAaHKE IPYII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpaxxeHue 3BoJolMU. OCHOBHBIE CUCTEMAaTUYECKUE
TPyl OPTaHU3MOB.

OBoronus 4enoBeka. AHTPONOJIOrus Kak Hayka. Pa3BuTue npeacraBieHul 0 IpOUCXOXK-
JIEeHUH YenoBeka. MeTobl M3yueHus anTpornorenesa. CXoJCTBa U pa3inyus YeloBeKa U KUBOT-
HbIX. CUCTEMATUYECKOE MOJI0KEHHE YEIIOBEKA.

JBuxymue cuibl (GakTopsl) aHTpororeneza. HaciencrsenHnas U3SMEHUMBOCTh U €CTECT-
BeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 )KU3HU, H3TOTOBJICHNE OPYAUN TPY/la, MBIIUICHUE, PEUb.

OcHOBHbBIE CTaIMM W BETBU SBOJIOIMH YEJIOBEKA: aBCTPAIONMUTEKU, YeTOBEK yMETbIH,
Yenosek npsamoxonauui, YenoBek HeaHAepTaIbcKui, YenoBek pa3yMHbii. Haxonku nckonae-
MBIX OCTAaTKOB, BpEMs CYIIECTBOBAHH, 00JIACTh paclpOCTpaHEHHs, 00bEM TOJOBHOTO MO3ra,
00pa3 XU3HU, OPYIUA.

Yenoseueckne pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoIneouHas (eBpa3uiickas), Herpo-
aBCTpajiouiHas (PKBATOpUANIbHAS), MOHTOJIOMAHAS (a3UaTCKO-aMepuKaHCKasi). UepThl mpucHo-
COOJICHHOCTH IPEJCTaBUTENeH YeTOBEUYECKUX pac K YCIOBHUSAM CyIllecTBOBaHUS. EnnHCcTBO Uemno-
BeuecKkux pac. Kpuruka pacusma.

JleMoHCTpanuu:

[Moptpetsr: @. Pean, JI. [lactep, A.W. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmuie! u cxemsl: «Bo3HukHOBeHHEe CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHUUECKOTO
Mmupa», «PacturenpHas kieTkay», «KuBoTHas kieTkay, «l[Ipokapuornueckas kinerka», «CoBpe-
MEHHas CUCTEMa OPraHUYECKOro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHMS YEIOBEKa
U 4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHbBIE MECTa NAJIEOHTOJIOTHYECKUX HAaXO0JI0K MPEIKOB CO-
BPEMEHHOTI'0 YeNloBeKay, «JIpeBHelmme moan», «peBnue moan», «llepBbie coBpeMeHHbIE JT0-
I, «HenoBeyeckue pacoi».

Ob6opynoBanue: mynsku «[IporcxoxaeHue yenoBeka» (OIOCTHI aBCTPATONMHUTEKA, MHUTE-
KaHTpOIla, HeaHAepTaliblla, KPOMaHbOHIIA), CJIENKHU WU W300pa)KeHUs] KaMEHHBIX OpYAUH mep-
BOOBITHOTO YeNIOBeKa (KaMHH-YOIIEPHI, pyOuia, ckpebdia), TeoXpoHoJIorudeckast Tabmura, Koj-
nexius «PopMbl COXPAaHHOCTH UCKOMAEMBIX JKUBOTHBIX U PACTECHUI.

JIaGopaTopHble U MTPaKTUIECKHE PaObOTHI:

[TpakTrueckas padota Ne 1. «/3ydeHune uckomnaeMpx OCTaTKOB paCTEHUM W KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcust «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emiie» (B eCTeCTBEHHO-HAYUYHbBIN HIIN
KpaeBeAUECKU My3eil).

Tema 10. Opranu3mbl 1 OKpy:KawIasi cpeaa.

DKOJIOTHS KaK HayKa. 3aJaud U pa3ielibl SKOJIOTUU. MeToAbl SKOJIOTUUECKUX UCCIIE0Ba-
HUM. DKOJIOrMYECKOE€ MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOAHAS, HA3€MHO-BO3YIIIHAS, [TIOYBEHHAs, BHYTPHOPTa-
HU3MEHHa.
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Oxonorndeckue (axroprel. Kiaccudukanust sxonorundeckux (GpaxkTopoB: aOMOTHUYECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue (GaxkTophl: CBET, TeMIeparypa, BiaxHocTb. Dortonepuomusm. Ilpucro-
cOOJIEHUS! OPTaHU3MOB K JCHCTBUIO a0MOTHYECKUX (PaKTOPOB. bronornyeckue puTMel.

buortnueckue dakropbl. Buasl OnoTHYeCKUX B3aMMOACHCTBUI: KOHKYPEHIUS, XUIIHUYe-
CTBO, cMMOMO3 U ero ¢opmsl. [lapasuTusm, Koonepanus, MyTyaln3M, KOMMEHCAIN3M (KBapTH-
PaHCTBO, HAXJICOHUYECTBO). AMEHCAINU3M, HeUTpanu3M. 3HaueHne OMOTHYECKUX B3aUMOJACHUCT-
BUH JUIs CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU Monysiui. OCHOBHbIE MOKa3aTeNld MOMYJISIIIUKA: YK C-
JIEHHOCTb, IJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JluHaMuKa YUCIIEHHO-
CTH MOMYJISIUU U €€ perysusl.

JleMoHcTpanuu:

[Toptpetsr: A. I'ymGonsat, K.®. Pynbe, O. ['ekkensp.

Tabmuis! u cxemsl: kapta «lIpupoansie 30HbI 3eMun», «Cpelibl OOUTaHUSI OPraHU3MOBY,
«Dotonepuoguszmy», «llonmynsauuny», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYNIALUA UHOY-
30pun-Tyenbkn», «lIumespie nenmy.

JIaGopaTopHble U TPaKTUIECKHE PabOThI:

JlaboparopHast padora Ne 3. «Mopdonoruyeckue 0COOCHHOCTH PACTEHUH W3 Pa3HBIX
MECT OOUTAHUS.

JIaGoparophas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 5. «Iloacy€r MIOTHOCTH MOMYIISILIMIA Pa3HBIX BUOB PACTEHUII.

Tema 11. CoobuiecTBa M 3K0JI10TrMYECKHE CHCTEMBI.

Coo0miectBo opranu3smMoB — 6uoreHo3. CTpyKTyphsl OMOILIEHO3a: BHUIOBasi, MPOCTPAHCT-
BeHHast, Tpoduueckas (rmumesas). Buasi-gomuaanTel. CBs31 B OHOIICHO3E.

Dkojorudeckre cuctembl (dKocuctembl). [loHatue o6 skocucTemMe U OUOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI KOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTHI, penyneHTsl. Kpyro-
BOPOT BEIIECTB U MOTOK 3HEPTUH B 3KocucTeMe. Tpodudeckne (MUIIEBbIE) YPOBHU SKOCUCTEMBI.
[Tumessle nenu U cetu. OCHOBHBIE MOKA3aTeIN 3KOCUCTEMBI: OroMacca, MPOIYKIHUs. DKOJIOT -
YeCKHUe MUPaMU/Ibl: POIYKIIUHU, YUCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOHUMBOCTS,
camoperysiuus, pazsutue. CyKieccus.

IIpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO WM LIMPO-
KOJIMCTBEHHOTO JIeca.

AHTpOINOTreHHbIE 3KOCUCTEMBL. ATpPOIKOCHCTEMBI. Y pOo3KocucTeMbl. buosnoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (pakrop ycToluuBocTH 3KocucTeM. CoxpaHeHHe OMOIIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o 6uocepe. ['panuiibl, cocta u cTpykrypa 6uocgepsl. JKu-
Boe BemiecTBO U ero GyHkiuu. OcobeHHoctu 6uochepsl Kak rIodabHONW dKOCHCTEMBI. [[uHa-
MHUYECKOe paBHOBECHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoTs! BemiecTB U OMOreoOXMMUYECKHE LIUKIIBI 3JIEMEHTOB (yriepoja, a3ora). 30-
HaJIbHOCTB Ouocdepsl. OCHOBHbBIE OMOMBI CYIIIH.

UYenoseuectBo B Onocdepe 3emiii. AHTPONIOTEHHbIE M3MEHEeHUs B Ouocdepe. ['mobdanb-
HbI€ SKOJOTMYECKHE MTPOOIEMBI.

CocymiectBoBaHH€e pUPOJIbl U yesnoBedecTBa. CoxpaHeHne 6rMopazHooOpa3usi Kak OCHO-
Ba ycToWYMBOCTH OMocepbl. OCHOBA PallMOHATILHOTO YIPABIEHHS MPUPOIHBIMU PECypcaMu U
UX HCIosib30BaHue. JlOCTHKEeHNS OMOJIOTHUHN U OXpaHa MPUPOIbL.

JleMoHcTpanuu:

[Toptpetsr: A.JI. Tencnu, B.H. Cykaués, B.I1. Bepnaackuii.

Tabnuue! u cxemsl: «l[lumessle nenu», «buoreHo3: coctaB u cTpykTypay, «IIpupoaHsie
coobmiecTBay, «llemn mutanusy», «Komorudeckas nupamuaay, «buocdepa u gemoek», «IKo-
cucTeMa UIMPOKOJMCTBEHHOTO Jiecay, «JKOocHcTeMa XBOWHOro jeca», «buoreHo3 Bogoémay,
«ArporeHosy, «lIpuMepHble aHTPONIOTEHHBIE BO3ACHCTBUS HA NMPUPOAY», «BaxHeline ucrou-
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HUKU 3arps3HEHMs] BO3JlyXa U IPYHTOBBIX Boa», «llouBa — BaxHeilmas cocraisiomnias ouocde-
pb», «DakTopsl nerpaganuu nousy, «llapaukoBeiii 3ddekT», «DakTopbl pagroaKTUBHOTO 3a-
rpsi3HeHust Ouocepri», «O0mas cTpykrypa ouocdepsl», «PacnpocTpanenue xu3Hu B Ouocde-
pe», «O30H0BEIH 3KpaH Ouocheps», «KpyroBopot yriepoaa B 6uocheper», «KpyroBopot azora
B IIPUPOJIEN.

ObopynoBanue: Mojaenb-amuMkanus «Tunuunbie OnoneHo3b», repbapuii «Pacturensb-
HbIE coo01IecTBa», KoJuleKuu «buornenosy», «Bpenuren BaKHEHIINX CEIbCKOXO035SHCTBEHHBIX
KYJIBTYp», TepOapuu U KOJUIEKIIMU PACTEHUH U KUBOTHBIX, IPUHAIISKAIINE K PA3HBIM IKOJIOT U~
YECKHMM TpynmaM ojxHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, n3o0paxeHus oxpa-
HSIEMBIX BUJIOB PACTECHHUN U )KUBOTHBIX.
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2.2. TemaTn4yeckoe (Moypo4yHoe) NJIAHUPOBAHH

TeopeTnueckue 3aHATUA

HanmMeHnoBanwue pasnenoB J1a00paTOPHBIC 3aHITHS M TPAKTHYCCKUE O0beMm P MP P
U TEM 3aHATHS, CAMOCTOSTCIbHAs 4acoB
paboTta 00yJaronuxcs
1 2 3 4 5 6
Tema 1. Buosorusa kak | Coznepxanue yueOHOro Marepuaa 2 JIP 01, JIP 02, MP 01, MP 05, MP 06, | ITP6 01,
HayKa. JleKMOHHbIE 3aHATHS 1 JIP 07, JIP 08, MP 10, MP 11, MP 12, | ITP6 05,
buonorus xak Hayka. CBsizb Ouosoruu ¢ 00- JIP 10, JIP 11, MP 13, MP 14, MP 16, | ITP6 09
LIECTBEHHBIMU, TEXHUYECKUMU U JPYTUMHU JIP 12, JIP 13, MP 17, MP 18, MP 25,
€CTECTBCHHBIMU HayKaMmu, (rocoduei, 3Tu- JIP 14, JIP 15, MP26, MP28, MP 30,
KOM, 3CTETUKOW U TmpaBoM. Ponb Onosoruu B JIP 16, JIP 19, MP31, MP 32, MP 33,
(hOpMHUPOBaHUH COBPEMCHHON HAYYHOW Kap- JIP 23, JIP 24, MP 34, MP 35, MP 37,
TUHBI Mupa. CrcTeMa OMOJOTHYECKIX HAYK. JIP 25, JIP 26, MP 38, MP 39, MP 40,
Mertoapl O3HAHUS KUBOUM MPUPOIBI (HAOIO- JIP 29, JIP 30, MP 41, MP 42, MP 43,
JICHHUE, DKCIIEPUMEHT, OIMCAHUE, U3MEPEHUE, JIP 32, JIP 33, MP 44, MP45, MP 46,
KJIaccupuKanus, MOJICTUPOBAHUE, CTATUCTHU- JIP 34 MP 47, MP 48, MP 54,
gyeckasi 00paboTKa TaHHBIX) MP 55, MP 56, MP 57
JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI: 1
[Tpaktueckass pabora Ne 1. «Mcnonb3oBaHue 1
pa3IMYHBIX METOJOB MPU H3YYCHHH OWOJIOTHA
YECKUX 00BEKTOBY»
Tema 2. ’KuBbie Conepxanne yq4eOHOro Marepuaa 1 JIP 01, JIP 02, MP 01, MP 05, MP 06, | ITP6 02,
CHCTEMBI H X JleKuMoHHbIE 3aHATHS 1 JIP 07, JIP 08, MP 10, MP 11, MP 12, | IIP6 06
OpraHu3anms. Kupble cuctembl (OMOCUCTEMBI) KaK MPeIMeET JIP 10, JIP 11, MP 13, MP 14, MP 16,
u3ydeHus Ouonoruu. OTIHuYMEe >KUBBIX CHC- JIP 12, JIP 13, MP 17, MP 18, MP 25,
TE€M OT HEOPTraHUYECKON TPUPOIBI. JIP 14, JIP 15, MP26, MP28, MP 30,
CpolicTBa OHMOCHUCTEM U UX pa3HOOOpasme. JIP 16, JIP 19, MP31, MP 32, MP 33,
YpoBHU oOpraHuzamuy OMOCHCTEM: MOJCKY- JIP 23, JIP 24, MP 34, MP 35, MP 37,
JISIPHBIM, KJIIETOYHBIN, TKAHEBBIA, OpPraHU3MEH- JIP 25, JIP 26, MP 38, MP 39, MP 40,
HBIH, TTOMYJISIIMOHHO-BUAOBON, SKOCHCTEMHBIN JIP 29, JIP 30, MP 41, MP 42, MP 43,
(ObuoreorieHOTHYECKUIT ), OHOChEpHBIH. JIP 32, JIP 33, MP 44, MP45, MP 46,
JIP 34 MP 47, MP 48, MP 54,
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MP 55, MP 56, MP 57

Tema 3. XuMuueckui
COCTaB U CTPOEHHE
KJIETKH

Coneprkanue y4eOHOro Marepuaia

JleKk1IMOHHbIE 3aHATUS

XUMHUYECKUA COCTaB KIETKH. XHUMUYECKUE
3JIEMEHTBI: MAaKpPO3JIEMEHTbI, MHUKPO3JIEMEH-
Tel. Boga u muHepanbHbie BemiecTBa. DyHK-
LU BOJBl U MUHEPAIbHBIX BEIIECTB B KJIET-
ke. [lognepkanue ocMOTHYECKOTO OalaHca.
benku. CoctaB u crpoeHue 06enkoB. AMHHO-
KHCJIOTBI — MOHOMephl OenkoB. Hezamenu-
MbI€ M 3aMEHUMbIE AMHUHOKHUCIOTHI. AMUHO-
KHUCJIOTHBIM COCTaB. YPOBHU CTPYKTYpPHI Oel-
KOBOM MOJIEKYNbl (TIepBUYHASL, BTOpPUYHAS,
TpeTHYHAsl U YETBEPTHUHASI CTPYKTypa). XHu-
MUYECKHE CBOMCTBa OenkoB. buonmornueckue
GbyHKIIN OEIKOB.

depMeHTHI — OMOJIOTUYECKHE KaTallu3aTOpPHI.
Crtpoenue (epmeHTa: aKTUBHBIA IEHTp, CYO-
cTpatHas cneuu@uuHoctb. KodepmeHTHI.
Buramunbl. Otnuunst GepMEeHTOB OT HEop-
TaHUYECKUX KaTaau3aTopoB.

YrneBoabl: MOHOCaxapusl (TIIF0K03a, prbo3a
U Je30kcupub03a), aucaxapujbl (caxaposa,
JIAKTO3a) M TOJUCcaXapuabl (KpaxMal, TIIHKO-
reH, Leinono3a). buonornueckue ¢GyHKIuu

YTJIEBOJIOB.
Jlununael:  Tpuriuuepunsl, Gochonunuasl,
CTEPOUIBI. I'uapoduminsHo-rHIpOdOOHBIE

cBoiicTBa. buomornueckue (yHKIMH JIHITH-
noB. CpaBHEHUE YTIIIEBOJOB, OCIKOB U JIUIIU-
JIOB KaK UCTOYHUKOB SHEPTUU.

Hyxneunnosbie kucnotsl: JIHK u PHK. Hyk-

JIP 01, JIP 02,
JIP 07, JIP 08,
JIP 10, JIP 11,
JIP 12, JIP 13,
JIP 14, JIP 15,
JIP 16, JIP 19,
JIP 23, JIP 24,
JIP 25, JIP 26,
JIP 29, JIP 30,
JIP 32, JIP 33,
JIP 34

MP 01, MP 05, MP 06,
MP 10, MP 11, MP 12,
MP 13, MP 14, MP 16,
MP 17, MP 18, MP 25,
MP26, MP28, MP 30,
MP31, MP 32, MP 33,
MP 34, MP 35, MP 37,
MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43,
MP 44, MP45, MP 46,
MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57

I1P6 02,
I1P6 03,
ITP6 05,
I1P6 06,
I1P6 07
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JIEOTU/Ibl — MOHOMEPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne um ¢ynkuuu JJHK. Ctpoenune wu
¢yaxkunn PHK. Bunet PHK. AT®: ctpoenue
U GyHKLIUH.

[uronorus — Hayka o kiuerke. Kiierounas
TEOpUs — MOpPUMEP B3aUMOJCHUCTBUA HAECH U
(akTOB B HAy4YHOM MO3HAHUU. MeETOMbI U3y-
YEHUSI KJIIETKHU.

Krnerka xak nemnoctHas xuBasi cucrema. O0-
1[1e IPU3HAKU KJIETOK: 3aMKHYTasl HapyXHasi
MeMOpana, monekynsl JIHK kak renermue-
CKHH ammapar, CuCTeMa CHHTe3a OeJKa.

Tunel KIETOK: 3yKapuOTHYECKas M IIpOKa-
puotudeckas. OCOOEHHOCTH CTPOCHUS TIPO-
KapuoTHueckoil kietku. Kierounas creHka
Oaktepuil.  CTpoeHHE  IYKApUOTUUYECKOM
KJIeTKA. OCHOBHBIE OTJIMYUS PACTUTEIBHOM,
KUBOTHOM ¥ TpUOHOM KIIETKH.
IIoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KIIE-
TOYHasl CTE€HKA, TJIMKOKAJIMKC, MX (YHKIMH.
[Tna3maruyeckass meMmOpaHa, €€ CBOMCTBa U
¢byakuu. llurommmasma u e€ oOpraHoujbl.
OnnomemOpanHble opranou sl kietku: JI1C,
anmapat [onmpmxu, mnuzocomsbl. IlomyaBTo-
HOMHBIE OPraHOMJIbl KJIETKU: MHUTOXOHJPUH,
mnactuabl. [IporucxoxaeHne MUTOXOHAPUN U
wiactua. Bunelr mmactun. HememOpanHbIe
OpraHoufbl KJIETKU: PUOOCOMBI, KJIETOUHBIH
LEHTP, LEHTPUOJIN, PECHUUYKH, IKIYTHKH.
OYHKIIMK OPTaHOUIOB KJIETKU. BKitoueHus.
SAnpo — pEryslATOpPHBIM UEHTP  KIETKH.
Crpoenue snpa: saepHas 000J0uYKa, Kapuo-
I1a3Ma, XpOMaTHUH, SIIPBIIIKO. XPOMOCOMBI.
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TpchnopT BE€IICCTB B KJICTKCE.

1 2 3 4 5 6

JlabopaTopHblie U NIpaKkTHYeCcKHe PadoThI: 1
JlabopaTopnas pa6ora Ne 1. «M3yueHue kata- 05
JUTHYECKOH AaKTUBHOCTH (hepMEeHTOB (Ha
MIPUMEPE aMIJIa3bl MM KaTaJlashbl)».
Jlabopatopnass pabora Ne2. «M3yuenue 05
CTPOCHMsI KJIETOK PACTCHUH, JXUBOTHBIX H
OakTepuii TOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpEnaparax U uX OIMUCAHKC.

Tema 4. ’Kusnenesitenb- | Coznepxanue yueOHOro Marepuaia 4

HOCTb KJIETKH JIeKIIMOHHBIE 3aHATHS 4 JIP 01, JIP 02, MP 01, MP 05, MP 06, | ITP6 02,
OOMeH BelecTB, WM METadOIHM3M. ACCUMH- JIP 07, JIP 08, MP 10, MP 11, MP 12, | IIP6 06,
Jauus (MJIACTUYSCKUA OOMEH) W JTUCCUMMIIS- JIP 10, JIP 11, MP 13, MP 14, MP 16, | I1P6 07,
1us (SHEPreTHUYeCKuil 0OMEH) — JIB€ CTOPOHBI JIP 12, JIP 13, MP 17, MP 18, MP 25, | ITIP6 09,
eAMHOTO TIporecca Metabonu3Mma. Porib 3ako- JIP 14, JIP 15, MP26, MP28, MP 30, | IIP6 10
HOB COXpPaHEHHUS BEIIECTB W SHEPTUH B MOHU- JIP 16, JIP 19, MP31, MP 32, MP 33,
MaHUHU MeTa0oIu3Ma. JIP 23, JIP 24, MP 34, MP 35, MP 37,
Tumnbel oOMeHa BelecTB: aBTOTPOQHBIN U Te- JIP 25, JIP 26, MP 38, MP 39, MP 40,
tepoTpodHbIil. Ponb ¢depmeHTOB B 0OMeEHe JIP 29, JIP 30, MP 41, MP 42, MP 43,
BEIIECTB U MPEBPAILICHUN SHEPTUU B KIIETKE. JIP 32, JIP 33, MP 44, MP45, MP 46,

®orocunTte3. CBetoBas U TeMHOBas (a3sl o-
tocuHTe3a. Peaknum QorocuuTeza. Dddek-
TUBHOCTh (OTOCHHTE3a. 3HaueHue (OTOCHH-
Te3a Ui KU3HU Ha 3emiie. BimsiHue ycnoBuii
cpensl Ha POTOCHHTE3 M CIOCOOBI TTOBHIIICHUS
€ro TPOJYKTUBHOCTH Y KYJIBTYPHBIX pacTe-
HUM.

XeMmocuHTe3. XEMOCHHTE3UpyroIe OakTe-
puu. 3HaUY€HHE XEMOCHHTE3a ISl KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B KieTke. Pacmierie-
HUE BEIECTB, BBIJCICHUE M aKKyMYJIHPOBa-

JIP 34

MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57
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HUE DHEPIMM B KIJIETKE. OTalbl 3HEpreTuye-
ckoro oomeHa. I'mukonus. bposkenue u ero
BuJbl. KHCI0pOIHOE OKUCIIEHHE, WIN KIIETOY-
Hoe npixanue. OxucnutenbHOe (ochopuiin-
poBaHue. ODPPEKTUBHOCTb SHEPreTUYECKOIO
oOMeHa.

Peakuun marpudHoro cunresa. I'enetnueckas
unpopmanus u JJHK. Peanuszanmst remerude-
ckoii mHpopmanuu B KieTke. ['eHeTHYeCKui
KOJl M €ro cBoWcrBa. TpaHCKpuIILHS — MaT-
puunblii cuate3 PHK. Tpancnsius — 6uocuH-
Te3 Oenka. Dtamnbl TpaHcsauuu. Koauposanue
aMMHOKHUCIOT. Posib pubocom B OuocuHTE3E
Oenka.

Hexnerounsle Gopmbl ku3Hu — Bupycsl. Hc-
Topus oTKpbITHS BUpycoB (/I.1. IBaHOBCKuIA).
OCOOEHHOCTH CTPOCHMSI M >KU3HEHHBIH LUK
BUpycoB. bakrepnodaru. bone3snu pacrenuii,
JKUBOTHBIX M YEJIOBEKA, BbI3BIBAEMBIE BUpPYCa-
mu. Bupyc wummyHoneduumra yenoBeka
(BUY) — Bozoyautens CIIM[a. OO6patnas
TPAHCKPUIILIKS, peBepTaza u nHrerpasa. [Ipo-
¢uIakTUKa pacrnpocTpaHEeHHUs] BUPYCHBIX 3a-
OoseBaHuil.

Tema 5. PazMHoskenue u
HHZII/[BI/[)Iya.]II)HOC pa?-BI/l-
THE OPraHU3MOB

Coneprkanue y4eOHOro Marepuana

KneTrounbplil UK, WM )KU3HEHHBIN ITUKI KIIET-
ku. Murepdaza um murto3. Ilporeccel, mpore-
Karornue B mHTepdase. Permmukamus — peakius
matpuuHoro cuHteza JIHK. Ctpoenue xpomo-
coM. XpOMOCOMHBIA Ha0Op — KapuoTum. Jluri-
JIOUJHBIA W TAIUIOMIHBIA XPOMOCOMHBIE Ha00-
pel. Xpomaruabl. l[luTonornyeckue OCHOBBI

Pa3MHOKCHHUA W HWHAUWBHUAYAJIBHOI'O PA3BUTHUSA

JIP 01, JIP 02,
JIP 07, JIP 08,
JIP 10, JIP 11,
JIP 12, JIP 13,
JIP 14, JIP 15,
JIP 16, JIP 19,
JIP 23, JIP 24,
JIP 25, JIP 26,

MP 01, MP 05, MP 06,
MP 10, MP 11, MP 12,
MP 13, MP 14, MP 16,
MP 17, MP 18, MP 25,
MP26, MP28, MP 30,
MP31, MP 32, MP 33,
MP 34, MP 35, MP 37,
MP 38, MP 39, MP 40,

TIP6 02,
TIP6 05,
TIP6 06,
TIP6 09,
TIP6 10
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OpraHU3MOB.
Henenune xnerku — muro3. Craauu MuUTO3a.
[Tpoueccel, MpoucxoAsiue Ha pa3HbIX CTaAUAX|
MHUTO3a. BHOJIOrMYECKHIT CMBICIT MUTO3A.
[Tporpammupyemasi ru0esb KIETKH — alonTo3.
®DopMBI pa3MHOKEHUS OPTaHU3MOB: OECIIONoe U
nosioBoe. Buapl Gecronoro pasMHOXKEHHS: Jie
JICHUE Ha/BOE, MOYKOBAHME OJHO U MHOTOKJIE-
TOYHBIX, CIOPOOOpA3OBaHUE, BETETATHBHOE
pa3MHOXeHHEe. VICKycCTBEHHOE KIIOHMpPOBaHHE
OpPraHU3MOB, €T0 3HAYCHUE VISl CETIEKIINU.
[TosnoBoe pa3smMHOXKEHHE, €ro OTIMYUS OT Oec-
MOJIOTO.

Meiio3. Craguu meiiosza. I[Iporecchl, mpoucxo-
JdIMe Ha craausax menosa. [losenenune xpomo-
com B menose. Kpoccunrosep. buonornueckuiy
CMBICJI U 3HAUE€HHE Meilo3a.

lNamerorenes — nporecc oOpazoBaHUs MOJIOBBIX
KJIETOK Yy >KMBOTHBIX. [lojlOBBIE >Kene3bl: ce-
MEHHUKHU U SUYHUKU. OOpa3oBaHHUE U Pa3BUTHE
MOJIOBBIX KIETOK — rameT (CrepMaTo30u, sii-
LEKJIeTKa) — crepMaroreHe3 u ooreHe3. Oco-
OCHHOCTH CTPOCHHUS SUICKIETOK U CIIepMaTo-
3ou0B. OmnonorBopenue. [lapreHorenes.
WnauBuayanbHOe pa3BUTHE (OHTOTEHE3). OM-
OproHalIbHOE pa3BUTHE (AIMOpUOTEHE3). DTarbl
SMOpPHUOHANLHOTO PAa3BUTUS Yy MMO3BOHOYHBIX|
JKUBOTHBIX: APOOJICHHE, TacTPYJISAIUsI, OpraHo-
rene3. [loctamOpuoHanbHOe paszButue. TuIbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL: TMPSMOE, He-
npsiMmoe (IMYUHOYHOE). BiusiHue cpeasl Ha pas-
BUTHE OPraHU3MOB, (PAaKTOPHI, CIIOCOOHBIC BBI-

3bIBaTh BPOXKJAEHHBIE YPOJICTBA.

JIP 29, JIP 30,
JIP 32, JIP 33,
JIP 34

MP 41, MP 42, MP 43,
MP 44, MP45, MP 46,
MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57
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Poct u pazButue pactenuil. OHTOreHe3 BETKO-
BOT'O PACTEHUs: CTPOEHUE CEMEHM, CTAJAMM Pa3-
BUTHSL.

1 2 3 4 5 6
JlaGopaTopHble U NpaKkTH4YecKne padoThbi: 1
Jlaboparopuas padora Ne 3. «HaOmonenne Mu- 05
TO3a B KJIETKaX KOHYMKA KOpEIKa JIyKa Ha I'0-
TOBBIX MUKpPOITpEIIapaTaxy.
Jlaboparopuas pabota Ne 4. «3yueHue crtpoe- 05
HUS TTOJIOBBIX KJICTOK Ha TOTOBBIX MHKPOIIPEIIa
paTax».
Tema 6. HaciencrBen- Coneprkanue y4eOHOro Marepuana 6 JIP 01, JIP 02, MP 01, MP 05, MP 06, | ITP6 02,
HOCTh ¥ H3MEHYHBOCThH JleKuMOHHbIE 3aHATHS 4 JIP 07, JIP 08, MP 10, MP 11, MP 12, | ITP6 03,
OpPraHu3sMoB IIpenmer u 3agaum resetuku. Mcropus pa3su- JIP 10, JIP 11, MP 13, MP 14, MP 16, | 11P6 04,
TUS TEHETUKU. POJIb IUTONIOTUU U 3MOPHOJIO- JIP 12, JIP 13, MP 17, MP 18, MP 25, | T1P6 05,
TMU B CTAaHOBJICHUM T'€HETUKU. Bxiax poccuii- JIP 14, JIP 15, MP26, MP28, MP 30, | IIP6 06,
CKHX M 3apyO0eXHBIX YUEHBIX B Pa3BUTHE Te- JIP 16, JIP 19, MP31, MP 32, MP 33, | I1PG 08,
HETUKU. MeTosbl TeHeTuku (Tudpuponoruye- JIP 23, JIP 24, MP 34, MP 35, MP 37, | 1IP6 09,
CKUH, IIUTOTC€HETUYECKUH, MOJIEKYJISIPHO- JIP 25, JIP 26, MP 38, MP 39, MP 40, | IIP6 10
reHerndeckuii). OCHOBHBIE T€HETUUYECKHUE TI0- JIP 29, JIP 30, MP 41, MP 42, MP 43,
HATHd. |'eHeTHdeckas CHUMBOJIMKA, HWCIIO/Ib- JIP 32, JIP 33, MP 44, MP45, MP 46,

3yeMasi B CXeMax CKpelMBaHUi.
3aKOHOMEPHOCTH HaCJEAOBaHUS TPU3HAKOB,
ycraHoBieHHble . Menaenem. MoHoruOpui-
HOE CKpelnuBaHue. 3aKOH eAnH000pa3us ruo-
pUIOB mepBoro mnokojeHud. [lpaBuno momu-
HUPOBAHUA. 3aKOH PaCHICTUICHUs] TTPU3HAKOB.
I'mnore3a uncToThl TameT. IlojlHOe M Hemo-
HOE JIOMUHHUPOBAHUE.

JurnbpumHoe cKpeuMBaHue. 3aKOH HE3aBU-
CHUMOTO HacjenoBaHus npusHakoB. L{urorene-
TUYECKHE OCHOBBI JUTHOPUIHOTO CKpEIIrBa-

Hus. Anamusupyromee ckpemuBaHue. Mc-

JIP 34

MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57
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MOJIb30BaHME aHAIU3UPYIOLIETO0 CKPEIIMBaHUs
JUTSL OTIPEJICIICHUS TeHOTHUTIa 0COOU.
CueruieHHOe HacJieIoBaHue TIpu3HaKkoB. Pabo-
ta T. Moprana mno CuUEIUICHHOMY HacienoBa-
HUIO TeHOB. HapyllieHue cleruieHus reHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi Teopusl  HACJIEACTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enetuka mosia. XpoOMOCOMHOE OIpE/EIeHUE
noysia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHble U TEeTEpPOraMeTHBIE OpraHu3-
Mbl. HaciienoBanue npu3HakoB, CHETIEHHBIX C
ITOJIOM.

W3smenunBocth. Buabl M3MEHYMBOCTH: HEHa-
CJIEZICTBEHHAs U HacleACcTBeHHas. Poib cpenbl
B HEHACJICJCTBEHHON HM3MEHUYMBOCTU. Xapak-
TEPUCTUKA MOAU(PUKAIMOHHON HM3MEHYHUBO-
cTu. BapuanmoHHBI pAx M BapHUalMOHHAA
kpuBasi. Hopma peaknuu npusnaka. Konuge-
CTBEHHBIE M KAYECTBEHHBIC MPU3HAKU U HX
HOopMa peakuuu. CBoicTBa MOIU(PUKALUOH-
HO# M3MEHYNBOCTH.

HacnencrBenHas, Wi reHOTUIIMYECKAsl, U3MEH-
qyuBOCTh. KOMOMHATUBHAS N3MEHUYMBOCTEL. Meli-
03 U TOJIOBOM TPOIECC — OCHOBAa KOMOMHATHBA
HOM HM3MEHYMBOCTU. MyTallMOHHAs W3MEHYM-
BoCTh. Kiaccudukamuss MyTtanuid: TeHHBIE,
XPOMOCOMHBIE, FEHOMHbIE. HacToTa U MpUYHHBI
myTanuii. Myrarenssie (pakTopbl. 3aKOH TOMO-
JIOTUYECKUX PAOB B HACJIECACTBEHHOM H3MEHA
yuoctu H.W. BaBunosa. BHesnepHas Hacien-
CTBEHHOCTH ¥ U3MEHUMBOCTb.

I'enetuka yenoseka. Kapuorun uenoseka. Oc-
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HOBHBIE METOJIbI T€HCTHKHU YEJIOBCKA: I'eHea-
JIOTUYECKHUM, OJIM3HELIOBBIM, ITUTOr€HETHYC-
CKHM, OMOXUMHYECKHI, MOJICKYJIIPHO-TCHETH-
yeckuid. COBpeMEHHOE ONpeJieJIeHue IreHOTH-
ma: TOJIHOTEHOMHOE CEKBEHUPOBAHHE, T'E€HO-
TUIUPOBAHUE, B TOM 4Kcie ¢ nomoubto [TLP-
aHanmm3a. HaciencTtBeHHble 3a00JICBaHUS 4e-
JIOBEKAa: reHHble 0osie3HH, 00JIE3HU C Haciel-
CTBEHHOW TIPEAPACIIONIOKEHHOCTBIO, XPOMO-
comHbie Oone3nn. ComaTuyecKue M TeHepa-
TuBHbIEe MyTanuu. CTBONOBBIE KieTkH. [IpuH-
[UITBI 3I0POBOTO 00pasa >KU3HM, JTUATHOCTH-
KM, MPOGUIAKTUKN U JICUCHUS TeHETHUYECKHX
Oone3Hell. MenuKo-reHeTH4eCKoe KOHCYIbTH-
poBaHue. 3HaYECHUE MEIUIIMHCKON I'€HETUKH B
MPEAOTBPAIIEHUN M JICUEHUH TEHETHYECKHX
3a00JIeBaHUI YeIOBEKa.

JlaGopaTopHble M MpaKkTHYeCKHe PadoThI:
[Tpaktnyeckas pabora Ne 2. «3yuenue pe-
3y/lbTaTOB MOHOTHOPUAHOTO U JUTUOPUIHOTO
CKpEILMBaHUS Y JpO30(HIIbl HA TOTOBBIX MHUK-
porpernaparaxy.

[Ipaktuueckast padora Ne 3. «/3yueHue mo-
TU(QUKAITMOHHON MW3MEHYMBOCTH, TIOCTPOCHUE
BapHUAIlMOHHOTO DsiJla U BapUallMOHHOW KpH-
BOI».

[IpakTnueckass pabota Ne 4. «AHanu3 MyTa-
Uil y Apo30(uiIsl Ha TOTOBBIX MHKPOIIpETIa-
parax».

[Tpaktuueckas padora Ne 5. «CocraBieHne u
aHaJIU3 POJIOCIOBHBIX YETIOBEKAY.

05

05

05

05
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1

2

4

5

Tema 7. Cesiekuus opra-
HU3MOB. OCHOBBI OHOTEX-

HOJIOTHH

Coneprkanue y4eOHOro Marepuasa

SN

JleKnmoHHbIe 3aHATHS

CenekIusi Kak HayKa M MPOIECC. 3apoxKIeHUE
ceJlekuu U goMectukanus. Yuenue H.UM. Ba-
BHJIOBA O LIEHTPAx MPOMCXOXKICHHUS U MHOIO-
o0pa3ust KyJlbTypHBIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT,
[I0pOJ1a, IITaMM.

CoBpeMeHHbBIE METOMIbI CeJIeKIIMU. MaccoBbIii
U UHAMBUYAJIbHBIH OTOOPHI B CEJEKIUH pac-
TEHUH U KMUBOTHBIX. OIlEHKa JKCTEpbepa.
bauskoposncTBeHHOE CKpeluBaHue — MHOpH-
quHr. Yncrag nuHusg. CKpellMBaHHUE YUCTBIX
auHui. [eteposuc, wim rubpuanas cuia. He-
POJICTBEHHOE CKpEIIMBAHUE — ayTOPUIMHI.
Otnanénnas rubpuamnsanus u e€ ycrnexu. Hc-
KYCCTBEHHBI MYTareHe3 W IOJy4ECHHE IOJIH-
10ua0B. JlOCTM)KEHUs CENEeKLUH pacTeHUH,
YKUBOTHBIX u MHUKPOOPraHu3mMoB.bro-
TEXHOJIOTHS KaK OTpacib MPOU3BOJCTBA. I'eH-
Hasi MHXKEHepus. DTambl CO3/aHUs PEKOMOu-
HanTHOH JIHK M TpaHCreHHBIX OpraHU3MOB.
Kierounas unxenepus. Kiierounsle KymbTy-
pbl. MHUKpOKJIOHAIIBHOE Pa3MHOXEHUE pacTe-
Hui. KiloHupoBaHHe BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. JKOJIO-
rudeckue u srndeckue mpoodiemsr. MO — re-
HETHYECKH MOAU(UITMPOBAHHBIE OPTaHU3MBI.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:
Oxckypceusi «OCHOBHBIE METOAbl M JOCTHKE-
HUS CEJIEKIIMM PAaCTeHM W KUBOTHBIX (Ha ce-

JIP 01, JIP 02,
JIP 07, JIP 08,
JIP 10, JIP 11,
JIP 12, JIP 13,
JIP 14, JIP 15,
JIP 16, JIP 19,
JIP 23, JIP 24,
JIP 25, JIP 26,
JIP 29, JIP 30,
JIP 32, JIP 33,
JIP 34

MP 01, MP 05, MP 06,
MP 10, MP 11, MP 12,
MP 13, MP 14, MP 16,
MP 17, MP 18, MP 25,
MP26, MP28, MP 30,
MP31, MP 32, MP 33,
MP 34, MP 35, MP 37,
MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43,
MP 44, MP45, MP 46,
MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57

I1P6 04,
ITP6 06,
I1P6 07,
I1P6 10
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JEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBIM YYaCTOK, B TEIUIMYHOE
XO035IMCTBO, J1aOOPAaTOPUIO arpoyHUBEPCUTETA
WJIM Hay4yHOT'O LIEHTPA)».

1 2 3 4 5 6

Tema 8. IBosmonuonnas | Conepxanue ydeOHOro Marepuaa 3 JIP 01, JIP 02, MP 01, MP 05, MP 06, | IIP6 02,
omoJiorus JleKnMOHHBbIE 3aHATHS 2 JIP 07, JIP 08, MP 10, MP 11, MP 12, | IIP6 03,
[Ipennocbuiki BOSHUKHOBEHUSI SBOJIIOIMOH- JIP 10, JIP 11, MP 13, MP 14, MP 16, | IIP6 04,
HOW TeopuH. DBOJIOLNUOHHAS TEOPUS U €€ JIP 12, JIP 13, MP 17, MP 18, MP 25, | TIIP6 05,
MECTO B OMOJ0ruu. BausHue 3BoIIOIMOHHON JIP 14, JIP 15, MP26, MP28, MP 30, I1P6 06,
TEOPUHM Ha pa3BUTHE OMOJIIOTUH U JPYTUX JIP 16, JIP 19, MP31, MP 32, MP 33, | I1P6 09
HayK. JIP 23, JIP 24, MP 34, MP 35, MP 37,
CsuzerenbcTBa 3Bomionnu. Ilaneonronoru- JIP 25, JIP 26, MP 38, MP 39, MP 40,
YeCKHe: IIOCIEeHOBATSIBHOCTh ITOSBIICHUS JIP 32, JIP 33, MP 41, MP 42, MP 43,
BUJIOB B IIAJICOHTOJIOTMYECKOM JIETOIIMCH, JIP 34 MP 44, MP45, MP 46,
nepexoaubie Gopmel. buoreorpaduueckue: MP 47, MP 48, MP 54,
CXOJICTBO U paznuuue ¢ayH U Qiop Marepu- MP 55, MP 56, MP 57

KOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M Pa3TUUUs
SMOpPHUOHOB pa3HbIX BHUAOB I03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIO-
THUYHbIE, aHAJIOTUYHbIE, pyJAUMEHTapHbIE Op-
TaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMH-
YeCKHe: CXOACTBO MEXaHM3MOB HAacleACT-
BEHHOCTH M OCHOBHBIX METa0OIUYECKUX ITy-
TEW y BCEX OPraHU3MOB.

OpomonmonHas Teopust Y. Jlapsuna. Ilpen-
MOCBUIKM  BO3HMKHOBEHMSI  JapBHUHHU3MA.
JIBroKyIpe CUIIbl 3BOJIIOLUMH BUIOB 1O [lap-
BHHY (M30BITOYHOE PAa3MHOXCHHE TPU OT-
PaHUYEHHOCTH PECYPCOB, HEONpEIeIIEHHAs
W3MEHYMBOCTh, 00phOa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
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Cunrernueckas teopus 3Bomoruu (CTD) u
€€ OCHOBHBIE I10JIOKECHUS.

MukposBomtouusd. [lonynsauus kak eauHuna
BUJIA U 3BOJIIOLUH.

JIBrokymue cuibl ((pakTophl) IBOTIOLNUNA BHU-
JIOB B Mpupoae. MyTalMOHHBIA TPOLIECC U
KOMOMHATUBHAsT M3MEHUYMBOCTh. [lomymsnu-
OHHBIC BOJIHBI U Jpeiid renos. M3omsuus u

MUTpaLys.
EcrecTBeHHBIII 0TOOp — HampaBIISIOLINHA
¢dakTop 3Bomounu. dopmbl €CTECTBEHHOIO
otbopa.

[Iprcrnoco0aeHHOCT, OPraHU3MOB KakK pe-
3yabTaT 3Bojtonuu. [Ipumepsl mpucmnoco0-
JIEHUH y OpraHu3MoB. ApoMop(o3bl U UAHO-
aJlanTanuy.

Bun u BunooOpasosanue. Kputepuu Buaa.
OcHoBHble (hopMBI BHJI000pa30BaHMs: T'€0-
rpaduueckoe, IKOJIOTHUECKOE.
MakponsBosntorus. @opMel IBOTIONUN: (usie-
TUYECKas, JAMBEPreHTHas, KOHBEpreHTHas,
napaienbHas. HeoOpaTuMocTh 3BOTIOIHN.
[IpoucxoxxaeHue oOT HeclenUualIu3upOBaH-
HBIX TpeakoB. [Iporpeccupyromias crenua-
u3ays. AJanTUBHAS paJualys.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:
[TpakTrdeckas padora Ne 6. «CpaBHEHHE BH-
JIOB 110 MOP(OJIOTHUECKOMY KPUTEPHUIO».
[Ipaktuueckas padora Ne 7. «Omnucanue mpu-
CHOCOOJIGHHOCTH OpraHM3Ma U €€ OTHOCH-
TEIBHOTO XapaKTepay.

0,5

0,5
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1 2 4 5 6
Tema 9. BosuuknoBenue | ConmepxaHue ydeOHOro Marepuaia JIP 01, JIP 02, MP 01, MP 05, MP 06, | IIPG 05,
U pa3BUTHE )KU3HH HA JleRUHONHbIE 3AHATHS JIP 07, JIP 08, MP 10, MP 11, MP 12, | IIP6 06,
3emue JloHayuHbIE TPECTABIECHUA O 3apOKICHUHU JIP 10, IP 11, MP 13, MP 14, MP 16, | TIP6 09
Kku3HU. HaydHble THIOTE3bl BO3HUKHOBEHHS JIP 12, JIP 13, MP 17, MP 18, MP 25,
JKU3HU Ha 3emJie: abMOTeHe3 U MaHCIEPMHS. JIP 14, JIP 15, MP26, MP28, MP 30,
Xumndeckas 3BOIOINS. AOHOTreHHBINH CUHTE3 JIP 16, JIP 19, MP31, MP 32, MP 33,
OpraHMYECKUX BEIIECTB U3 HEOPIaHUYECKUX. JIP 23, JIP 24, MP 34, MP 35, MP 37,
OKCIMEPUMEHTAILHOE MOATBEPKACHUE XHUMHU- JIP 25, JIP 26, MP 38, MP 39, MP 40,
JIP 32, JIP 33, MP 41, MP 42, MP 43,

yeckoi sBommonuy. HayaneHble Tansl 6uomno-
ruyeckoit spomonuu. ['mmoreza PHK-mupa.
®opmupoBaHue MeOpaHHBIX CTPYKTYp M BO3-
HUKHOBEHUE IPOTOKJIETKU. [lepBbie KIeTku u
ux spomonus. DopmMupoOBaHHE OCHOBHBIX
TPy KABBIX OPTaHU3MOB.

PazButue xu3HU Ha 3emiie MO dpaM U MEePUO-
nam. Karapxeil. Apxeiickas | IPOTEPO30M-
ckas apsl. [laneo3oiickas 3pa U €€ Mepuoabl:
KeMOpUICKUM, OpIOBUKCKUN, CHUIYPUHCKHUH,
JIEBOHCKHI, KAMEHHOYTOJIbHBINA, IEPMCKHM.
Me3o30iickas 3pa U €€ Nnepuoabl: TPUACOBBIH,
FOPCKU, MEJIOBOM.

KaitHo30licKas 3pa U €€ nepruosl: NajaeoreHo-
BbIl, HEOT€HOBBIW, aHTPOIIOT€HOBBIM.
XapakTepucThKa KiIUMaTa M TIeOJIOTMYECKUX
npoueccoB. OCHOBHBIE ATalbl SBOJIIOIMM pac-
TUTEJIBHOTO U )KMBOTHOTO MHpa. ApoMop(ho3bl
y pacreHuil u *XuBOTHbIX. [losBneHue, pac-
IBET U BBIMMPAHHUE TPYII >KUBBIX OpPraHU3-
MOB.

Cucrema OpraHM4eCKOrO0 MHpa Kak OTpake-
Hue 3Boonuu. OCHOBHBIE CHCTEMATHYECKHE

JIP 34

MP 44, MP45, MP 46,
MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57
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IpyMIIbl OPIraHU3MOB.
OBoironUsl  4YejoBeKa. AHTPOIOJIOTUS Kak
Hayka. Pa3BuTue npeiacTaBieHUd O IMpPOMCXO-
KJACHUM 4esloBeKa. MeTosbl U3yueHus: aHTpo-
noreHe3a. CXOJCTBa M pa3ivyus 4YeloBeKa U
KUBOTHbIX. CHCTEMATUYECKOE IOJIOKEHUE
4eJI0BeKa.

Juxyme cuiibl ((pakToOphl) aHTPOIIOreHE3a.
HacnencrBeHHass M3MEHUMBOCTH U €CTECT-
BeHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HH,
U3rOTOBJICHUE OPYAMH Tpyla, MBbIIUICHUE,
peub.

OCHOBHBIE CTaJUM U BETBU 3BOJIIOLUU YEJIO-
BEKa: aBCTpaJIONUTEKH, YenoBek ymenbiid, Ye-
JOBEK mpsMoxondmui, YenoBek HeaHxaep-
TanbCkuil, Yenoek pazymHbii. Haxonku uc-
KOIIAEMBIX OCTATKOB, BPEMs CYILIECTBOBAHMSI,
00J1aCTh pacrpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

UYenoseueckue pacsl. OCHOBHbIE OOJbIINE pa-
Chl: eBpolleouJHast (eBpas3uiickas), Herpo-
aBcTpajioniHasl (dKBaTOpHalbHas), MOHIOJIO-
UHas (a3MaTcKo-aMepuKaHcKas). YepTel mpu-
CIOCOOJIEHHOCTH TPEJCTaBUTENEH uenoBeye-
CKHX pac K yCIIOBUSM CyIecTBOBaHMs. Equn-
CTBO yesioBevyeckux pac. Kputuka pacusma.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:
[Mpaktudeckas padora Ne 8. «3ydyeHue HMCKO-
NAEMBIX OCTATKOB PAaCTEHUNl U JKUBOTHBIX B
KOJITIEKIHSIX ».

OKcKypeusi «IBOJNIOLUS OPraHU4YECKOro MHpA
Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WM Kpae-

BEJTUECKUI My3eil).

0,5

0,5




32

1 2 3 4 5 6
Tema 10. Opranusmbl 1 | Conepxanue yd4eOHOro Marepuaa 4 JIP 01, JIP 02, MP 01, MP 05, MP 06, | I1P6 02,
OKpY’Kallas cpeaa JleKIMOHHbIe 3aHsTHSI JIP 07, JIP 08, MP 10, MP 11, MP 12, | IIPG 05,
DKoJorus Kak Hayka. 3a/1aq ¥ pa3/ieibl KOO JIP 10, JIP 11, MP 13, MP 14, MP 16, | TIPG 06,
rud. MeToapl 3KOJIOTHYSCKUX HCCICIOBAHMIA. JIP 12, JIP 13, MP 17, MP 18, MP 25, | TIP6 07,
DKOJIOTUYECKOEe MHUPOBO33PCHHUE COBPEMEHHOTO) JIP 14, JIP 15, MP26, MP28, MP 30, | TIP6 09
YeTOBEKA. JIP 16, JIP 19, MP31, MP 32, MP 33,
Cpenpl oOUTaHHS OPraHU3MOB: BOJIHASI, HA3E€M- JIP 23, JIP 24, MP 34, MP 35, MP 37,
HO-BO3JIyIlIHAsl, TIOYBEHHAsl, BHYTPUOPTaHU3- JIP 25, JIP 26, MP 38, MP 39, MP 40,
MEHHAS. JIP 29, JIP 30, MP 41, MP 42, MP 43,
Oxosornueckue  ¢akropel. Knaccudukanus JIP 32, JIP 33, MP 44, MP45, MP 46,

9KOJIOTHYECKUX (PaKTOPOB: aOMOTUYECKUE, OMO-
TUYECKHE U aHTPOIIOTECHHBIE. J/[eliCTBHE HKOII0-
IrMYECKUX (PaKTOPOB Ha OPraHU3MBbI.
AOuoTtudeckue (hakTOphI: CBET, TEMIIEpaTypa,
BiaxHOCTh. DoTonepuonusM. Ilpucnocobie-
HUSL OpraHU3MOB K JEMCTBHIO aOMOTHYECKHUX|
(bakxTopoB. bruonornueckue puTMBI.
buotnueckue ¢akropbl. Buasl OHOTHUECKHX|
B3aUMO/JICHCTBUI: KOHKYPEHIIHS, XUIIIHUYECTBO,
cum6uo3 u ero popmsl. Ilapazutusm, koonepa-
U, MyTyaJu3M, KOMMEHCalu3M (KBapTHUpaH-
CTBO, HaXJI€OHUYECTBO). AMEHCAINU3M, HEUTpa
au3M. 3HaueHue OMOTUYECKUX B3aUMOIEHCTBUN
JUISL CYILIECTBOBAHUSI OPTaHHU3MOB B MPHUPOIHBIX
cooO011ecTBax.

OKOJIOTUYECKHE XapaKTEPUCTUKU TOMYJSALHUU.
OcCHOBHBIE TOKa3aTeIW MOMYJIALUU: YHUCICH
HOCTb, IIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb,
OpUPOCT, MHUrpanus. JMHAMHKa YHCICHHOCTH
HOMYJISILUY U €€ PEeTyJIALMSL.

JIP 34

MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57
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JlaGopaTopHble U NpaKkTH4YecKre padoThbi: 3
[Tpaktuyeckas padora Ne 9. «Mopdonoruye- 0,5
CKHE 0COOEHHOCTH PACTEHMIl U3 Pa3HBIX MECT
o0UTaAHUI.
JlaGopaTopnas pabora Ne 5. «BnusHue ceta 2
Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.
ITpaktnueckas padora Ne 10. «IToacu€r mioT- 0,5
HOCTH HOITYJISIUM PA3HBIX BUJIOB PACTEHUIN».
Tema 11. CoodmecrBa u | Conepxanue y4eOHOro Marepuaa 1 JIP 01, JIP 02, MP 01, MP 05, MP 06, | ITP6 01,
IKOJOTHYeCKHe CUCTeMbl | JleKIMOHHbIE 3aHATHS 1 JIP 07, JIP 08, MP 10, MP 11, MP 12, | TIP6 02,
Co001mecTBO Opranu3MoB — O0uoneHo3. CTpyk- JIP 10, JIP 11, MP 13, MP 14, MP 16, | 11P6 06,
Typbl OMOLIEHO3a: BHJIOBAsA, IPOCTPAHCTBEHHAS, JIP 12, JIP 13, MP 17, MP 18, MP 25, | 11P6 07,
Tpoduueckas (numieBas). BubI-IOMHUHAHTHIL. JIP 14, JIP 15, MP26, MP28, MP 30, | IIPG 08,
CBs34 B OMOIIEHO3E. JIP 16, JIP 19, MP31, MP 32, MP 33, 11P6 09
DKOJIOTMYECKHE CUCTEMBI (9KOcHCTEMSI). TToHs JIP 23, JIP 24, MP 34, MP 35, MP 37,
THe 06 dKocucTeMe n GroreoneHose. MyHKIHO- JIP 25, JIP 26, MP 38, MP 39, MP 40,
HaJIbHbIE KOMIIOHEHTHI SKOCHCTEMBI: MPOIYIIE€H- JIP 29, JIP 30, MP 41, MP 42, MP 43,
TBI, KOHCYMEHTBI, PeAyLEHTE. KpyroBopor Be- JIP 32, JIP 33, MP 44, MP45, MP 46,
JIP 34 MP 47, MP 48, MP 54,

[IIECTB M MOTOK SHEPrUM B 3KocucteMe. Tpodu-
yeckue (THILEBbIE) YPOBHM AKOCHCTEMBI. [Iu-
mieBble 1enu U ceTu. OCHOBHBIE ITOKA3aTENH
PKOCHCTEMBI: OHoMacca, MPOAYKIHUs. DKOJIOTH-
YECKUE MHUpPAMHUABL: MPOAYKLMHU, YHUCIEHHOCTH,
O6uomaccel. CBOIHCTBa 3KOCHUCTEM: YCTONYH-
BOCTb, CAMOpETyJIsius, pa3Butue. CyKkueccus.
[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U
peK. DKocucTeMa XBOMHOTO WJIN IIMPOKOJIUCTH
BEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTE-
MbI.  YpOoskocuctembl. buomorndeckoe U Xo-
3SIICTBEHHOE 3HAUEHUE arpO3KOCUCTEM U ypOo-
PKOCHCTEM.

buopaznoobpaszue kak (akTop YCTOHYHMBOCTH

MP 55, MP 56, MP 57
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procucteM. CoxpaHeHHE OHOJIOrMYECKOrO pas-
HOOOpa3us Ha 3eMiie.

Yuenue B.U. Bepnanackoro o 6uocdepe. I'pa-
HUIIBI, COCTaB U CTpyKTypa Omocdepsl. XKusoe
BemecTBO U ero gpyHkiuu. OcoOeHHOCTH OHO-
cdepbl Kak riI100aJIbHON IKOCUCTEMBI. JlMHAMMU-
YeCKOe paBHOBECHE W OOpaTHas CBsi3b B OHO-
cdepe.

KpyroBopoTbl BeliectB M OHOT€OXUMHUYECKHUE
LUKJIBl 3JIEMEHTOB (yryiepoja, a3oTa). 30HaNb-
HOCTb Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.
UYenoseyecTBO B Omocdepe 3emin. AHTPOIIO-
reHHbIC M3MEHEHHsI B Omocdepe. [modanbHBIC
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyiiecTBOBaHHE TPUPOJBI M YEIIOBEYECTBA.
CoxpaneHne OnopazHOOOpa3usi Kak OCHOBA YC-
roitunBocTH Omocdeprl. OCHOBA pallMOHATBHOA
TO YIpPaBICHUS TMPHPOJHBIMH pECypcaMu U X
vcrnonb3oBaHue. JIoCTHKEHUS OMOJOTHH M OX-
paHa MPUPOJIBL.
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3. YCJIOBUMA PEAJIM3ALIUU TPOI'PAMMBI JTUCHHUITIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecnedeHn o
Peanu3anus mporpaMMbl JTUCIIUIUIMHBI TPeOyeT Hanu4Ius yueOHOro kabuHeTa «bromaorus.
O06opynoBaHue yueOHOro KabuHeTa:

- TOCAI0YHBIE MECTa M0 KOJMYECTBY 00YUArOIINXCS;

- pabouee MeCTO TpernoIaBaTes;

- yueOHas J10CKa;

- KOMIUIEKT Y4eOHO-HArJISITHBIX TIOCOOMIA: IIaKaThl, CXEMBbI, Ta0JIHIIbI,

- MHKPOCKOIIBI, MPUHAJICKHOCTH, HEOOXOUMBIE IS MCCIeAOBaHM (JabopaTtopHas IMocyna,

[peJIMETHBIC ¥ MOKPOBHBIE CTEKIIA, MPENApOBaIbHbBIC UTJIbI, U JIP.).
TexHUYECKHE CPEACTBA OOYICHHUS:

- IEPCOHAIBHBIN KOMITBIOTEP C JTUIICH3MOHHBIM IIPOrPAMMHBIM 00€CIICUCHUEM;

- IPOCKTOP | dKPaH

- myabTuMenuiiabiii ZOOM: cBo6oiHO pacnpocTpansiemoe [10

(https://zoom.us/support/download);

- Slunekc. Tenmemoct: OecruiaTHOe mporpaMMHoe obecniedenue https://telemost.yandex.ru

3.2. UudopmanuonHoe odecniedeHne 00y4eHus

[lepeueHp pekoMeHyeMbIX yueOHbIX U3AaHul, IHTepHEeT-pecypcoB, TOMOIHUTEIBLHOM
JIUTEepaTyphl

OcCHOBHBIE HCTOYHUKHU:

1. buonorus: 10-i kmacc: 6a30BbIii ypoBeHb: yueOHUK [DnekTpoHHsbIid pecypc] / B.B. Iaceu-
Huk, A.A. Kamenckuii, A.M. PyonioB [u ap.]; mox penakiueii B. B. [Taceunuka. / 6-¢ usn.,
crep. — Mocksa: Ilpocsemenne, 2024 — 223 c¢. — URL: https://e.lanbook.com/bo-
0k/437336

2. buonorus: 11-i1 knacc: 6a30BbIi ypoBeHb: yueOHUK [DnekTponHsblil pecype] / B.B. Ilaceu-
HuK, A.A. Kamernckuii, A. M. Py6ros [u ap.]. — 6-e u3n., crep. — Mocksa: [Ipocsernienue,
2024.— 272 c. // JJanb: DBC. — URL: https://e.lanbook.com/book/409211

3. Bbuosorusi: 6a30BBI YpOBEHb: NMPAKTUKyM: yueOHOe mocobue [DimexkTpoHHBIN pecypc]/
N.b. AradonoBa, B.I1. CuBornazos / Mocksa: IIpocBemenne, 2024 — 112 ¢. — URL:
https://e.lan-book.com/book/409214

JIomoTHUTEeIbHbIE HCTOYHUKH:

1. buonorus: 6a30BbIif ypoBeHb [DnekTpoHHbIi pecypc] / AradonoBa U. b., KameHnckuit A.
A., CuBornazoB B. 1./ Mockga: U3narensctBo [Ipocsemenne, 2024 -271 c. — URL:
https://e.lanbook.com/book/409217

2. buonorus. 10 kmace: yue6. ms oOmieo0pas. opranusanuii: 6a3oBelid ypoBeHs / o pen.
J.K. bensesa u I'.M.Ipimmuna. - Mocksa: [Ipocsemenue, 2014. — 212 c.

3. buonorus. 11 xmacc: yueb. mis obmeoOpa3. opranu3anmii: 6a30BbIi ypoBenb / [lox pen.
J.K. bensea u I'.M.JIpimmniia. - Mocksa: IIpocsemienune, 2014. — 223 c.

4. buonorus: 10-i kiacc: 0a30BbIN YpOBEeHB: yueOHUK [DnekTpoHHBI pecypc] / B. B. Ila-
ceuHuk, A. A. Kamenckuii, A. M. Pybuos [u ap.] ; mox penakmueit B. B. [Taceunuka. — 5-¢
u3n., crep. — Mocksa: Ilpocsemenne, 2023. — 223 c. —// Jlamp: O3BC. — URL:
https://e.lanbook.com/book/334994

ba3b1 nannbix, UnTepHer-pecypcol, HHPOPMALIMOHHO-CIIPABOYHbIE M TOMCKOBBIE CHCTEMbI

bubnmmoreka no 6uonorum — Pexxum nocryna: http://biologylib.ru/
Buonorus. DnexTpoHHbIil yueOHUK — Pesxum noctyma: http://www.ebio.ru
Kypnan «buonorus» — Pexxum nocryna: https://bio.1september.ru
N3ygaem Ouonoruto — Pexxum nocryma: http://learnbiology.narod.ru
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e Hayuno-o0pa3oBartenbHbIii IpoeKT «Bcest Guomorusi» — Pexxum goctyna: http://sbio.info

3.3. OcobGeHHoCTH peanu3anuu padoyeii mporpaMmel

B uckirounTeNnbHBIX Cllydasix MpH peanu3anuu paboudell mporpaMMbl MPUMEHSETCS dJIeK-
TpOHHOE OOydYeHWe W IUCTAaHIIMOHHBIE oOpasoBarenbHble TexHonoruu (D0 u JIOT), Biroudas
MIPOBEJEHUE TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOYHOM aTTectaunu. Peanmuzanus pa-
0oueil mporpamMmbl TUCHUIUIUHBI ¢ uctionb3oBanreM D0 u JJOT ocyiiecTBiseTcs: o yCMOTPEHHUIO
BEYIIETO IMPEroiaBaTelid ¢ yUeTOM TeXHUYECKHX BO3MOXKHOCTEH OOydYaromuxcs ¢ WCIOJIb30Ba-
HUEM MIPOrPaMMHBIX CPEJCTB, oOecneunBaomux npumenenue snemeHToB 0 u JJOT B Unctuty-
T€, IIyTEM CUHXPOHHOI'O U aCHHXPOHHOT'O B3aMMOJICHCTBUS, K KOTOPBIM MOTYT OTHOCUTBCSI:

- JIIEKTPOHHAs HH(OPMAIIMOHHO-00pazoBaTenbHas cpefa Uucturyra;

- IPyNIOBasi rojlocoBasi KOH(MEpPEeHIs B MECCEHKepax;

- TPYIIIOBOM YaT B MeCCeKepax, connanbHon cetu BKonTakre;

- OHJIaiH BUJEOKOHpepeHIus B Z00m;

- BUJICO3AIMNCH JICKIIMA TeIarornieckux paboTHUKOB MHCTHTYTA, pasMemEHHbIe HA pa3-
JUYHBIX BUJEOXOCTHUHIaX (HampuMep, Ha KaHalax MperojaBaresieil) u/wiu oONauyHbIX XpaHH-
nmumax (Harpumep, SAunekc./luck, Google./Iuck, O6mako Mail.ru u 1.71.).


http://sbio.info/
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4. ®OPMBIL, ITIOPAAOK U HEPUOJUYHOCTDb KOHTPOJISA U ONEHKHA

PesyabTaTnl 00yueHus

[epuoguvHocTs

®opmMbl (METOBI)
KOHTPOJISI M OLIeHKH

3a npeabiayMii nepuoja o0y-
YeHusl

Cmapmosylil (6X00HOU) KOH-
Mpob

3ananusa pias BITP

Tema 1
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
IT1P6 01, ITP6 05, ITP6 09

MmeKyuuli KOHmMpoJib

OpoHTaNIBHBIN OMPOC;
Brinonnenue npakTHYECKUX
3aJIaHuM;
TectupoBanue

Tema 2
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
ITP6 02, ITP6 06

MeKyuutl KOHmpOoJb

OpoHTAIBHBIN OIPOC;
TectupoBanue

Tema 3
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
I1P6 02, ITP6 03, I1P6 05, ITP6 06,
I1P6 07

MeKyuutl KOHmpo.ib

@pOHTaIBHBIN OIIPOC;
BrInonHeHne npakTH4ecKux
3aJJaHuM;
TectupoBanue




38

Tema 4
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
I1P6 02, I1P6 06, TIP6 07, IIPG 09,
I1P6 10

MmeKyuuli KOHmMpoJib

@pOHTaIBHBIN OIIPOC;
TectupoBanue

Tema 5
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
I1P6 02, TIP6 05, TIP6 06, ITPG 09,
ITP6 10

MeKyuutl KOHmpOob

@pOHTAIBHBIN OIIPOC;
BrinonHenne npakTU4ecKux
3aJJaHNMH;
TectupoBanue

Tema 6
JIP 01, JIP 02 , JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
T1P6 02, ITP6 03, ITPO 04, ITP6 05,
T1P6 06, ITP6 08, ITP6 09, ITP6 10

MeKyuutl KOHmpOoJb

@pOoHTaIBHBIN OIIPOC;
BrinonHenne npakTH4ecKux
3aJJaHuM;
Pemenue 3agau
TectupoBanue;

Tema 7
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,

MeKyuutl KOHmpOoJb

@pOHTaIBHBIN OIIPOC;
TectupoBanue
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JIP 34

MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
TIP6 04, TIP6 06, TIPG 07, TIP6 10

Tema 8
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 32, JIP 33, JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
IT1P6 02, ITP6 03, ITP6 04, ITPOC 05,
ITP6 06, ITP6 09

MeKyuull KOHmpOoib

@pOHTaIBHBIN OIIPOC;
BrinonHenne npakTU4ecKux
3aJJaHUH;
TectupoBanue

Tema 9
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 32, JIP 33, JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
I1P6 05, TIPG 06, TTPG 09

MeKyuutl KOHmpoiv

@pOoHTaIBHBIN OIIPOC;
BrInonHenne npakTU4ecKux
3aJJaHuM;
TectupoBanue

Tema 10
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,

MmeKywuil KOHmpo.o

@pOHTaIBHBIN OIIPOC;
BrInonHeHne npakTH4ecKux
3aJJaHuM;
TecTtupoBanue
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MP 54, MP 55, MP 56, MP 57
I1P6 02, ITP6 05, ITP6 06, ITP6 07,
I1P6 09

Tema 11
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
ITP6 01, ITPO 02, ITP6 06, ITPG6 07,
ITP6 08, ITP6 09

MmeKywuli KOHmpoJib

@pOHTaIBHBIN OIIPOC;
TectupoBanue

JIP 01, JIP 02 , JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34

MP 01, MP 05, MP 06, MP 10,

MP 11, MP 12, MP 13, MP 14,

MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,

MP 32, MP 33, MP 34, MP 35,

MP 37, MP 38, MP 39, MP 40,

MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,

MP 54, MP 55, MP 56, MP 57

I1IP6 01, TIP6 02, TIPG 03, TTP6 04,
TIP6 05, TIP6 06, TIP6 07,

TIP6 08, TIPG 09, TIPG 10

NpOMeNCYMOoUHas
ammecmayu:

Brinmonnenue 3aganuii
Ha U depeHIITPOBAHHOM
3a4eTre
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