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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN IMPOTPAMMBI YYEBHOM
JANCHUITIMHBI «BUOJIOT USI»

1.1. MecTo IMCHUILINHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl

VYueOnasn TUCIHIIINHA «BOJIOT' U
0011e00pa30BaTEILHOTO LUKIIa OCHOBHOM

SIBJISIETCS 00s3arebHOI YaCTbIO
00pa3oBaTeIbHOM IIPOrPaMMBbI

B cootBeTcTBUM ¢ PI'OC no cnenuansHocty 33.02.01 dapmarus.
Ocoboe 3HavyeHHe AUCIUILIMHA UMeeT mpu ¢GopmupoBanuu u paszsutuu OK 01, OK 02,

OK 04, OK 07, OK 09.

1.2. Heapb u niIaHupyemMblie pe3yJabTaThl 0CBOCHUS 1M CHUIINHbBI
B pamkax mnporpamMMbl y4eOHOW JHCHUIUIMHBI OOYYArOIIMMHCS OCBAaMBAIOTCS YMEHUS

Y 3HAHUS
Hlic, O(I)lKl YMenns 3Hanus

OK 01, - IIPOBOJUTH yueOHO- | 3HAaTh POJIb OMOJIOTUYECKUX OTKPBHITUHN U

OK 02, HCCIIEIOBATENbCKYIO JAESITENHOCTD 110 | COBPEMEHHBIX HCCIIE0BaHUN B

OK 04, ouosioruu: pa3BUTUHM HAYKM W B IPAKTHUECKOUN

OK 07, BBIJIBUTaTh THUIOTE3bl, IUIAHUPOBATH | AEATEIbHOCTH JIFOACH;

OK 09 paboTy, oTOMpaTh U MPEOOPa3OBEIBATh | XapaKTepHU30BaTh CBSI3b
HE00XOTUMYIO nH(OpPMAILIKIO, | OCHOBOMOJIATAIOIIUX OUOIOTHYECKUX
MIPOBOANTD OKCIIEPUMEHTHI, | MOHATUN  (KJIeTKa, OpraHu3M, BH,
MHTEPIPETUPOBATH HKOCHUCTEMA, o6uocdepa) C
pe3yabTaThl, JAeilaTb BbIBOJbl Ha | OCHOBOMOJAraroIUMHU

OCHOBE IMOJTyYE€HHBIX PE3yIbTaTOB;
—  BBIIBIISIT U OOOCHOBBHIBATH
CYIIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX
YPOBHEW OpraHu3alyy >KUA3HU;

— YCTAaHABJIMBAaTh CBA3b CTPOCHHUS U
(GYHKIIUI OCHOBHBIX OMOJIOTHUYECKUX
MaKpOMOJIEKYJI, UX POJIb B IPOLEcCcax
KJIETOYHOTO METa0O0IU3Ma;

— pemarbh 3aJa4yd Ha ONpeJesieHue
MOCJIEZIOBATEILHOCTH  HYKJICOTHUJIOB
JTHK u

nPHK (MPHK), antukomonos TPHK,
MOCJIeI0BATEILHOCTH aMHUHOKHUCIIOT B
MoJleKyse Oenka, MpUMEHsISl 3HaHUS O
peakuusx  MaTpU4YHOrO  CHHTE3a,
TE€HETUYECKOM

KOJI€, IPUHIINIE KOMIUIEMEHTAPHOCTH;
— JenaTh BBIBOJBI 00 W3MECHEHUSX,
KOTOpPBIE TPOU30KIYT B MPOIECCAX

MOHSTHSIMH JIPYTHX €CTECTBEHHBIX HAYK;
[ToHMMAaTh CHUCTEMY B3TJISI0B HA JKHUBYIO
IIPUPOJly M MECTO B HEH 4YeJIOBEKa,
NpPUMEHSISI  OWOJIOTHYECKHE  TCOPHH,
YU€HUs1, 3aKOHBI, 3aKOHOMEPHOCTH,
3Hath (a3pl JeNeHHs] KIETKH, pellaTh
3aJaud Ha OIpeAelicHHe U CpaBHEHHE
KOJIMYECTBAa TEHETUYECKOTO MaTepuaia
(xpomocom u JIHK) B kitetkax
MHOTOKJICTOYHBIX OPTaHU3MOB B Pa3HBIX
(hazax KJIETOYHOTO ITUKJIA;

- CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS
KJIIETOK OpPraHW3MOB pa3HBIX IAPCTB
KUBOM IPUPOJIBI, yCTaHABIUBAaTh
B3aMIMOCBSI3b CTPOEHUS U  (PYHKIIHA
qyacTell U OPraHOUI0B KIIETKU;

—  B3aUMOCBSI3b  IIACTHYECKOTO U
YHEPTeTUYECKOT0 OOMEHOB,

CpPaBHHMBATh MPOIECCHI IUIACTHYCCKOTO H
SHEPTEeTUYECKOTO 0OMEHOB,




MaTpU4HOIro CHHTC3a B cjydac

U3MEHEHUs IIOCJIEZI0BATEIbHOCTH
Hykneotunos JIHK;

- packpeIBaTh MIPUYUHEI
HACJIEICTBEHHBIX 3abos1eBaHuH,
apryMeHTHPOBATh

HE00XO0IMMOCTh Mep MPEeAYIPEKICHUS
Takux 3a00JIeBaHUl;

— BBISIBIISITh IPUYUHBI u
CYIIECTBEHHBIC NPU3HAKH
MOIU(DHUKAITMOHHON U

MYTaIMOHHON U3MEHYNBOCTH;
00OCHOBBIBaTh POJIb U3MEHYUBOCTH B
€CTECTBEHHOM H

HCKYCCTBEHHOM 0TOOpE;

— O00OCHOBBIBaTH 3HAYEHHE PAa3HBIX
METOJIOB CENIEKIIMH B CO3JaHUH COPTOB
pacTeHui, TMOpOa  JKMBOTHBIX H
ITaMMOB MUKPOOPTaHU3MOB;

—  COCTaBJSITh ~ CXEMBI ~ IepeHoca
BEIIECTB M DJHEPTUU B HKOCHCTEME
(cetn

MUTaHUsA), IIPOTHO3UPOBATh ux
U3MEHEHHs B  3aBUCUMOCTH  OT
U3MEHEeHMs (PaKTOpPOB

Cpelbl;

—  OIIGHWBaTh  NPAKTHYECKOE U
STHYECKOE 3HAUYEHHE COBPEMEHHBIX

HCCIIEN0BAHUMN

B OHOJNOTMH, MEIMIUHE, AKOJOTUH,
OMOTEXHOJIOTHH; 00OCHOBBIBAThH
COOCTBEHHYIO

OLICHKY;

OTIPEICIIATh KOJIMYECTBO XPOMOCOM B
KJIETKax paCTeHI/Iﬁ OCHOBHBIX OTICIIOB
Ha Pa3HbIX 3Talax XU3HCHHOI'O [UKJIA,
— pemaTh TEHETHYSCKHE 3aJa4d Ha
TUTUOPUITHOE CKpellMBaHue,
CIIeTIeHHOE (B

TOM YHCIIE CIETVIEHHOE C TI0JIOM)
HacJeI0OBaHue, aHATM3HUPYIOIIIEe
CKpeIllMBaHue,

IMPUMCEHAA 3aKOHBI HACJICACTBCHHOCTHU
Y 3aKOHOMEPHOCTH CIICTUICHHOTO
HaCJIC/IOBaHHS,

MPOUCXOAAIINX B KIJIICTKax KHUBBIX
OpraHU3MOB;

— XapakTepHUCTUKy IOMYyJIAIUU Kak
CANMHUIY 5BOJIFOIINH, BUI KaK
CHCTEMaTHUYECKYI0 KaTeTOPHI0O U Kak
pE3yNbTaT BOIOLNHY;

—CBSI3b CTPYKTYPBI " CBOMCTB
HKOCUCTEMBI;

- pa3Hble CHOCOOBI  pPa3MHOXKEHHUS
OpraHU3MOB;

- OCHOBHBIE  J3Tambl  OHTOICHE3a
Opra’Hu3MoB.




2.CTPYKTYPA U COAEP)KAHUE YYEFHOUIUCIUILINHBI

2.1. O0BbeM yueOHO AMCUUIIMHBI U BUABI Y4e0HOI padoThl

Buna yueOHoii padoThl O0bem yacon

O0beM 00pa3oBaTeIbHOW MPOrpaMMbl Y4eOHOH TUCIUIIMHBI 252

B T.4. B ()JopMe NMPAKTHYECKOIi MOATOTOBKH 100

B TOM YHCIIC:

TEOpeTUIEeCKoe 00yICHUE 142
MPAKTHYCCKHUE 3aHATUS 100
KOHCYJbTaI[u! 8
IIpomexyTouHas aTTeCTALMUSA 2




2.2. TemaTn4yecKMii IJIAH U COAepKaHMe YUeOHO TUCUMIIJIMHBI

Koanl
KOMIIETeHIMH 1
JIMYHOCTHBIX
HaumenoBanmue Conep:xkanue yuye0HOro marepuasa u ¢opMbl OpraHu3anum AesiTeJJbHOCTH Oo0bem B PesyILTATOB,
pa3aesioB U TeM o0yyaromuxcst yacax (bopriposariio
KOTOPBIX
crnocodcTByer
3JIeMEeHT
NMPOrpaMmblI
1 2 3 4
Pa3nesn 1. Buosnorus — Hayka o )KM3HU. 4
Tema 1.1. Beenenue B | Conep:kanue yueOHOro MaTepuajia 2 OK 01, OK 02,
OnosI0ruIo, 3HAYEHUE I[IpeaMeT, Ley U 3a1a4l OMOIOTHH KaK HAyKH. OK 07
Ouonoruu auis Knaccuduxanus pasaenos OHOJIOTHH.
MEIUIUHBI X WcTopus nuzyuenus 6M0I0ruu.
dapmaruu. 3HavyeHre OUOJIOTHH ISl METUIIMHBI U (hapMaIuu.
Tema 1.2. CpoiicTBa Coaep:xanue yueOHOro Mmarepuasa. 2 OK 02, OK 07,
JKUBBIX CHUCTEM, YPOBHH | OmnpeniesieHue KU3HHU. OK 09
OpraHu3aIy >KUBOU CBoiicTBa M XapaKTEPUCTUKU KHUBBIX CHCTEM.
MaTepHH. YPOBHU OpraHu3aliK )KUBOW MaTEpPUU.
Pa3nen 2. [luTosiorusi — HAyKa 0 KJeTKe. 54
Tema 2.1 Coaep:xanue yueOHOro MaTepuasa 2 OK 02, OK 07,
Dopmsbl Bupycsl — HeknieTouHas popMa KU3HH. OK 09

CYIIECTBOBAHUS KUBOU
Marepur. HekneTounbie

CrpoeHnue u pa3sMHOKEHHE BUPYCOB.
bakrepuodar.




U KIETOYHbIE (OPMBI

IIpokapuOTHI U 3yKapHOTHI.

JKU3ZHHU.
IpakTnyeckoe 3ansitue Nel.
Bupycsl — HeknieTouHble OPMBI KU3HH.
Tema 2.2 Coaep:xaHue yueOHOro MaTepuaJia OK 01, OK 02,
Knerounas Teopus. Hctopust u3ydeHus KiIeTKH. OK 04, OK 07,
MeTo/ibl U3y4eHHUsI KIETOK. OK 09
OcHoBHble no0keHus Ki1etouHo Teopun M. lInelinena u T.111BaHHa.
CoBpeMeHHas KJIETOYHasi TEOPUs
IIpakTnueckoe 3ansaTue Ne 2.
Hcnonb30BaHue pa3uyHbIX METOAOB MIPH U3yYECHUH OMOIOTUYECKUX OOBEKTOB.
TexHrnKa MUKPOCKOTIMPOBAHMUSL.
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02,
Crpoenue CtpyKTypa KJIETOK 3yKapHuoOT. OK 04, OK 07,
9YKapuOTHYECKOIN CrpoeHue KIeTOYHONH MEMOpaHBI. OK 09
KJIETKH. TpancnopT BeliecTB yepes Mmia3MaTH4ecKyto MeMOpaHy.
IToBepXHOCTHBIM OHAOLMUTO3 U DK30ILUTO3.

arrapar KJICTKU.

IIpakTnyeckoe 3ansaTue Ne 3.
N3ydeHne KJIETOK Jpoxoked 1moja MUKpockonoM. CpaBHEHHE KIIETOK 3YKapuoT U
MIPOKapHUOT.




Tema 2.4 Coaeprxanue yueOHOro MaTepuasa OK 01, OK 02,
[uTomnasma. Crpykrypa nuromiasmsl. [ nanomnnasma. OK 04, OK 07,
['manonnaszma u OnHoMeMOpaHHbIE OpraHeIlyIbl KIETKH. OK 09
OpraHesuibl KJIETKU JIBymMeMOpaHHbIE OPTraHesIbl KIETKH.

HememOpanHubie opraHesnsibl KIETKU.

Krnerounsie BKiIIOUEHUS.
Tema 2.5 Conep:xanue yueOHOro MaTepuaJa OK 01, OK 02,
Kinerounoe smpo. SAnpo — KOMIOHEHT PYKapUOTHYECKOM KIIETH. OK 04, OK 07,

SnepHas o6os0uKa, cTpoeHue U PyHKIUU. SAepHBIi coK KapuoIruia3ma. S apbIIiky, OK 09

ux poib B oOpazoBannu PHK. XpomatuH 1 Xpomacochl.

IIpakTuyeckoe 3ansaTue Ne 4.

CpaBHEeHHE CTPOCHHUS KIIETOK PACTEHH, )KUBOTHBIX, TPUOOB U OaKTEpUH.
Tema 2.6 Coaep:xanue y4eOHOro MaTepuasa OK 01, OK 02,
XUMHYECKUii coCTaB Knaccudukanus u cojepkanie XHMUIECKHX BEIECTB B KIIETKE. OK 04, OK 07,
KJIETOK. XuMHUECcKue JJIEMEHTHI: MaKpO3JIEMEHTHI, MHUKPOAJIEMEHTHI, OK 09
Heopranuueckue yIBTPAMHUKPOIJIEMEHTHI.
BEIIECTBA KJICTKH. Bona —cTpoenue, cBoiicTBa 1 6HOJIOTHYECKast POJIb.

MuHepalibHbIE BEIIEeCTBA.
Tema 2.7 Coaep:xanue yueOHOro MaTepuasa OK 01, OK 02,
Oprannueckue Crpoenne u kinaccupukanus yriieBoAOB. BaxkHeilnume mpencTaBUTENH OK 04, OK 07,
BEIIECTBA KJICTKH. MOHOCaxapuI0B, AMCAXAPHUIOB U MonHucaxapuoB. DyHKINU U OHOIOTHYecKas poib OK 09
VYraeBoasl. Jlunusl. yrieBosoB. CTpoeHue M KiaccupUKanus JTUnuaoB. OyHKIUU U OHOoJIOrHyecKas

POIb JIUIHIOB
Tema 2.8 Coaep:xanue y4eOHOro MaTepuaa OK 01, OK 02,




Opranunueckue AMUHOKHCIIOTHBIH cocTaB OenkoB. [IpocThie W CIOXHBIC, TOTHOLICHHBIE U OK 04, OK 07,
BELIECTBA KJIETKH. HernoiHoNeHHble Oenku. CTpykTypa OenkoBbIXx MoJekya. CBoiicTBa O€IKOB: OK 09
Bbenku. JeHarypanus U peHarypanus. OyHkuuu 1 OUoJIOTHYecKast pojib OSIKOB.

IIpakTnyeckoe 3ansiTue Ne 5

benku — ¢pepmenTsl. Onpenenenre KaTaTuTHUYECKON aKTUBHOCTH (DEPMEHTOB.
Tema 2.9 Conep:kanue y4e0OHOro MaTepuaa OK 01, OK 02,
HyxnenHosble Bunel HyknenHoBbiX kucioT. Mcropus orkpbitvs. CTpoeHHE HYKIEOTHAA U OK 04, OK 07,
KUCJIOThL. AT® mosnekynbl JIHK. Jlokammzanusa IHK B knetke. CpoiictBa JHK: permkanus u OK 09

penaparusi.  dynknuu  JJHK.  PHK  crpoenme, Bumei u  QyHKIUM.

AnenosuntpudochopHas KUCIOTa — CTPOCHUE U (DYHKIIHH.

IIpakTuyeckoe 3ansaTue Ne 6

XHUMHUYECKUH COCTaB KIIETOK.
Tema 2.10. Coaep:xanue yueOHOro MaTepuaJia [IK 2.5,
OOMEeH BEIIECTB U IToustue 06 0OMeHe BemecTs. ACCUMWIALAS U JUCCUMMIIALNA. | eHETUYECKHH KO OK 01, OK 02,
SHEPTUH. Y €ro CBOMCTBA. DTarbl CUHTE3a OeJKa: TPAHCKPHUIILIHS, IPOIECCUHT, TPAHCIISIIHUS. OK 04, OK 07,
[Inactiyeckuii oOMeH. | IpakTuueckoe 3aHsTHe Ne 7. OK 09
buocuntes Oenka. Pemenwue 3a1a4 mo MoneKynspHO OHOTOTHH.
Tema 2.11 Coaep:xanue yueOHOro MaTepuaJa OK 01, OK 02.
ABTtoTpodHas [lonsiTue 00 aBTOTpOdHONH U TrerepoTpodHON accuMuUnAuUU. DOTOCHUHTES. OK 04, OK 07.
ACCUMMIIALINSL. CaeroBas (a3za. TemHoBas (pa3a. YpaBHeHHe poTOCHUHTE3a. 3HaUeHUE (POTOCHHTE3A OK 09.
dortocunTes. B pUpoJe. XEeMOCUHTES.
XEMOCHUHTES.

IIpakTuyeckoe 3ansaTue Ne 8.

CpaBHeHue npoieccoB (POTOCHHTE3a U XEMOCHHTE3A.
Tema 2.12 Conep:kanue y4eOHOIro MaTepuaa [IK 2.5,
OHEPreTU4eCKuil buonornueckoe okucneHue. OK 01, OK 02,
0OMeH. OTanbl KIETOYHOTO JbIXaHUs. OK 04, OK 07,

Bpoxenue, BubI OposkeHUs. OK 09




Tema 2.13 Coaeprxanue yueOHOro MaTepuaJa 2 [IK 2.5,
OOMeH BELIECTB B O6men OenkoB. OOmeH ymnuaoB. OOMeH yriieBojoB. BomHo-coneBoil  oOMeH. OK 01, OK 02,
OpraHusme, pojib BonopactBopumble U KHpPOPACTBOPUMBIE BHUTAMMHBI. buosorumdeckas poiib OK 04, OK 07,
BUTAaMHHOB B HEM. BUTAMHHOB. OK 09
Tema 2.14 Conep:kanue y4e0OHOIro MaTepuaa 2 OK 01, OK 02,
Knerounsrii UMK | Crioco6BI IEJICHUS KIETOK. OK 04, OK 07,
MuToTudecKuii LMK | [JoHsTHE O KJIETOYHOM IHKJIC. OK 09
Ammnros. MuToTHYEeCKUH UK, MOJATOTOBKA KIETKU K JCIEHUIO: TPECUHTETUYECKHIA,
CUHTETUYECKUN U TOCTCUHTETUYECKUN TIEPUOIBI.
Tema 2.15 Conep:xanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
Muros. MuTo3-HenpsaMoe JeJIeHHE KIETKH. OK 04, OK 07,
da3er MuTO3a: Ipohasa, metadasa, anadasa, reaodasa. OK 09
buonornueckoe 3HaueHNE MUTO3A.
IpakTuyeckoe 3ausiTue Ne 9 2
HaGroienne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOTpernaparax.
Tema 2.16 Coaep:xanue yueOHOro MaTepuasa 2 OK 01, OK 02,
Meiio3 Meii03 —peyKIIHMOHHOE JeIeHNe KIETKH. OK 04, OK 07,
Meiio3 1, meiio3 2. Konbroranus 1 KpOCCUHTOBED. OK 09
buonorunueckoe 3HaueHne Menos3a.
OTnnurie MUTO3a OT MEH03a.
IMpakTuyeckoe 3ansaTue Nel0. 2
CpaBHEHHE MUTO3a U ME03a.
Tema 2.17 Cemunap 110 2 pasueny 2
CemuHap.
Pa3nen 3.Pa3mHoKkeHHe OPraHU3MOB. 16




Tema3.1 Bunsr Coaeprxanue yueOHOro MaTepuasa [IK 2.5,
Oecmosoro Pa3mHOMXkeHNe — 0JTHO U3 OCHOBHBIX CBOMCTB KHBOW MaTEPUU. OK 01, OK 02,
pPa3MHOXKEHUSI. Knaccugukaiys BUI0B Pa3MHOKEHHS. OK 04, OK 07,
Bunel Gecrionioro pa3MHOXKeHHUs: OMHApHOE JIEIICHNUE; ITM30TOHMS; TOYKOBaHHUE, OK 09
(dbparMeHTaIys; Ciopoodpa3oBaHue; BETre€TATUBHOE PA3MHOKCHHE.
[IpenmytecTBa 6€CIIONOTO PA3MHOKCHHSI.
Tema 3.2 ITonoBoe Conep:xanue yueOHOro MaTepuaJia
Pa3sMHOXKCHHC ITonsiTME ¥ BUIBI TOJIOBOTO PA3MHOKEHUS. TIK 2.5,
opranusMoB. CTpOCHHE | [TooBoe Pa3sMHOKEHHE y OJHOKICTOYHBIX H MHOTOKJIECTOYHBIX OPIaHU3MOB. OK 01, OK 02,
MIOJIOBBIX KJICTOK. Pa3mHOMXeEHHE ¢ OTUIOIOTBOPEHUEM U 0€3 OTUIOA0TBOPEHUSI. OK 04, OK 07,
CrpoeHue U pa3HOBUHOCTH SIHIEKIETOK. OK 09
CrpoeHue ciepMaTo30M/1a.
IIpakTuueckoe 3ansaTue Nell [IK 2.5,
CtpoeHue MoJIOBBIX KJIETOK YeJIOBEKA. OK 01, OK 02,
IIpakTnyeckoe 3ansaTue Nel? OK 04, OK 07,
CpaBHeHuE MOJI0BOT0 U 0ECIOIOr0 pa3MHOKEHHUS. OK 09
Tema 3.3l'amerorenes. | Coaep:kaHue yueOHOT0 MaTepuasia
OmnootBOpeHue. ["ameTorenes — 0Opa3oBaHUE MOJOBBIX KJIETOK. [IK 2.5,
Cnepmarorenes — nmpoiecc o0pa3oBaHUsI CIIEPMATO30UIOB. OK 01, OK 02,
OBorenes — nporecc 00pa3oBaHUs SHIEKIIETOK. OK 04, OK 07,
CpaBHeHHE ciepMaToreHe3a U OBOT€HE3A. OK 09
HapyxHoe u BHyTpeHHEe OIUIOJ0TBOPEHHUE.
IMpakTuyeckoe 3ansaTue Nel3
["ameTorenes yenoBeka.
Tema 3.4 JIBoitHoe Coaeprxanue yueOHOro MaTepuaa [IK 2.5,
OIUIOJIOTBOPEHHUE Y JIoiiHOE OTLIOIOTBOPEHHE Y IBETKOBBIX PACTEHUI. OK 01, OK 02,
pacTeHuM. OK 04, OK 07,

OHLIJ'ICHI/IC, PASHOBUAHOCTHU MCXAaHHU3M.

11




[TonoBoit tumopdusm. OK 09
IIpakTuyeckoe 3ansaTue Neld
CpaBHeHHE MPOIIECCOB OIIOIOTBOPEHUS Y IIBETKOBBIX PACTEHUN M MTO3BOHOYHBIX
KUBOTHBIX.
Pa3nen 4. UnguBuayanbHoe pa3BuTHE OPraHU3MOB. 8
Tema 4.1 Ownrorenes. | Cogep:kanue y4eOHOro MaTepuasia 2 [IK 2.5,
OMOpHOHAIIbHBIN [lonsiTue onTorenesa. Tumsl OHTOrEHE3A. OK 01, OK 02,
IepHoI. DMOPUOHANILHBIH TIEPHOJI, ONIPEIEIeHUE H ITAIIbL. OK 04, OK 07,
JHpobnenue- 06pazoBaHue OJHOCIOWHOTO 3apO/IbIIIa. OK 09
lactpynsus — 06pazoBaHue 3apPOBIIIEBBIX JIUCTKOB.
['ucro- u opranorenes
IIpakTnueckoe 3ansaTue Nelb 2
BrlisiBieHME IPU3HAKOB CXO/CTBA 3apOAbILIEH YEI0OBEKa U APYTUX TO3BOHOYHBIX
KUBOTHBIX.
Tema 4.2 Ontorenes. | Coaep:xxanue yueOHOro MaTepuasa 2
MOCTIMOPHOHATBHBIN Tunbl MOCTIMOPHOHAIBHOTO PA3BUTHS. [IK 2.5,
nepuon. [Ipsimoe pa3BuTHE — 6€3 MeTamopdo3a. OK 01, OK 02,
Henpsimoe pa3utue ¢ Metamopdo3om. OK 04, OK 07,
Pa3BuTHe ¢ NOJHBIM U HEMOJIHBIM MTPEBPALICHUEM. OK 09
IIpakTuyeckoe 3ansitue Nel6 2
OHTOreHe3 4enoBeka.
Pa3nea S. I'eneruxa. 20
Tema 5.1 Beenenue B | Conep:kanue yueOHOro MatepuaJjia 2 [IK 2.5,
TCHCTHUKY. Ucrtopus passutus renetuku. Bxkinang ['. Menaens B pa3BuTHE HayKH. OK 01, OK 02,
I'yro ne ®pu3, Tomac Mopran, @pencuc Kpuk u J[xeitmc YOTCOH 1 UX poJib B OK 04, OK 07,
OK 09

Pa3BUTHUHU I'CHECTUKH.
OCHOBHbBIC TOHATHUS TCHETUKU: (beHOTI/IH, TFCHOTHII, TOMO3UTr0Ta, reTCPO3UroTa.
I'eneTnueckas CHUMBOJIHKA. ypOBHI/I OopraHu3ali HACJICACTBCHHOI'O MaTCpHraJia.
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Tema 5.2

Conep:xanue yueOHOro MaTepuaJia

Mowuorubpuanoe u Monorubpuanoe ckpemuBanue. [lepBoiii 3aKk0H MeHersl. IIK 2.5,
JAUTHOPUIHOE Bropoii 3akon Menpens. Henoanoe JOMUHUPOBAHME. OK 01, OK 02,
CKpEIUBAHHE. AHanuzupytolee CKpeluBaHme. OK 04, OK 07,
JurnbpuiHoe ckpelyuBaHie U TpeTUui 3akoH Menens. OK 09
IIpakTnyeckoe 3ansaTue Nel/
Pemenue 3amay Ha MOHOTHOPHUIHOE U JUTHOPUIHOE CKPEITUBAHHME.
IIpakTuyeckoe 3ansaTue Nel8
Pemrenre reHeTHYECKUX 3a71a4 HA HETIOJIHOE IOMUHHUPOBAHUE.
Tema 5.3 Coaep:xanue yueOHOro MaTepuaJa
Bsanmoneiicreue B3aumopelicTBre ajuienbHBIX U HeaJIEJIbHBIX T'€HOB. TIK 2.5,
IeHOB. XpOMOCOMHas XpoMOCOMHas TEOpUsI HACTECTBEHHOCTH. OK 01, OK 02,
Teopus Hacnenosanue moJa. OK 04, OK 07,
HACJICACTBCHHOCTH. HacnegoBanue npu3HakoB, CLIETICHHBIX C ITOJIOM. OK 09
Temab5.4 Coaep:xanue yueOHOro MaTepuaJa
M3menunBocTe M €€ | denoTUNHYECKAs H3MEHYHBOCTb. [IK 2.5,
(OpMBIL. ['eHOTUNIMUECKAst ”3BMEHUYUBOCTh: KOMOMHATHUBHAS U MyTaI[HOHHAS. OK 01, OK 02,
Knaccudukanms myranuid. OK 04, OK 07,
XPpOMOCOMHBIE OOJIE3HH. OK 09
IIpakTnyeckoe 3ansaTue Nel9
[TocTpoeHue BapuallMOHHOTO Psiia U BApUALIMOHHON KPUBOM.
Tema 5.5Cenexius Coaeprxanue yueOHOro MaTepuaa
pacTeHuil, )UBOTHBIX U | VcTOpHs pa3BUTHS YUEHHUS O CENEKIIUH. [IK 2.5,
MHUKPOOPraHU3MOB. LeHTphl MPOUCXOKAEHUS KYIbTYPHBIX PACTEHUN. OK 01, OK 02,
3aKOH TOMOJIOTHYECKHUX PsIIOB HaciaeAcTBeHHON n3menunBoctu H.U. BaBunosa. OK 04, OK 07,
Cenekuust pacTeHM, )KUBOTHBIX U MUKPOOPTraHU3MOB. OK 09

IIpakTuyeckoe 3ansitue Ne20
BbIsiBIICHHE HCTOYHUKOB MYTareHOB B OKpY Karollei cpeje.
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Tema 5.6 Cemunap o 5 pasueny. 2
Cemunap.
HUTOI'O 1 cemectp 102
Konanl
KOMIIeTeHIINI "
JIMYHOCTHBIX
pe3yabTaTon’,
HaumenoBanue Conep:xanue yueOHOro Marepuasia u (popMbl OPraHU3anNHU AesITeILHOCTH Oo0bem B
pa3aesioB U TeM o0yuaruuxcsi qacax (hopmuposario
KOTOPBIX
crocoocTByeT
3JIEMEeHT
NMPorpamMmMbIl
1 2 3 4
Pa3nes 6. DBoJronusi OPraHNvecKoOro Mupa. 34
Tema 6.1 Coaep:xanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
[IpouncxoxeHne OCHOBHBIE TUIIOTE3bI TPOUCXOXKACHHS )KU3HU HA  3eMJI€. OK 04, OK 07,
KU3HU Ha 3emile. Kpearnmmonusm, abnoreHes, cralliOHapHOE COCTOSIHUE, TUTIOTE3a MMAHCIIEPMHUH. OK 09
Teopus 6uonon3sa.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX OPTaHU3MOB.
IpakTuyeckoe 3anaTue Nel 2
AHanM3 ¥ OIeHKa Pa3JINYHbIX THIIOTE3 IPOUCXOXKICHUS KU3HH.
Tema 6.2. cropus Coaepixanue yueOHOro MaTepuaJa. 2 OK 01, OK 02,
pasBUTHS TToHsATHE GUOTOIUYECKOI IBOJIOLKH. OK 04, OK 07,
SBOJIFOIIHOHHOT'O JlokazaTenbCcTBa BOIIOIUH. OK 09
YUYEHUS. Pa3Butue 3BOMIONMOHHBIX MpeAcTaBieHuil B 16-18 Bekax

14




Tpyns! Kapna JIunnes u XKana barucra Jlamapka.

IIpakTuyeckoe 3ansitue No2
BrisicHeHme MonoxkeHu pa3IudHbIX TEUEHUN JOJApPBUHCKOTO MEpHOoa.

Tema 6.3 Conep:xaHue yueOHOro MaTepuaja OK 02, OK 07,
Teopus sBomonuu Y. | [Ipeanochliku BOZHUKHOBEHUS 3BOTIONMOHHON Teopur Y. [{apBuHa. OK 09
JlapBuHa. buorpadus Y. /lapsuHa.

OcHOBHbIE TOJOXKEHUS 3BOTIOIMOHHOTO yueHus Y. JlapBuna.

VYuenue JlapBrHa 00 UCKYCCTBEHHOM OTOOPE.

IIpakTuyeckoe 3ansaTHe Ne3.

CpaBHEHHE UCKYCCTBEHHOTO U €CTECTBEHHOT'O OTOOPOB.
Tema 6.4 Conep:xanue yueOHOro MaTepuaJia [IK 2.5,
CoBpeMeHHOE CunTeTnueckas TeopHus dBOJIIOIUH. OK 01, OK 02,
COCTOSIHUE Bun. Kpurepuu Buna. OK 04, OK 07,
SBOJIFOIIIOHHOT'O [TonsiTHe 1 CBOWCTBA MOMYJISIINH. OK 09
YYEHHS. DakTOPHI IBOTIOIUN: MYTAITMOHHBIN MPOIIECC, U3OJISIINH, BOJHBI YACIEHHOCTH.

IpakTuyeckoe 3anaTue Ne 4.

Bun. Kpurepuu Buna.
Tema 6.5 Coaep:xanue yueOHOro MaTepuaa [IK 2.5,
Muxkpo3BoIOLHS U Muxkpososmrorus. Kimaccudukarus BunooOpa3zoBaTenbHbIX TPOIECCOB. OK 01, OK 02,
MaKpO3BOJIIOIIHS. Makpo30osronus. OK 04, OK 07,

Hanpasnenus 3BoJIFOIIMOHHOTO Mpoliecca. OK 09

DBOJIIOILMA 1 OHTOTEHES.

IIpakTnyeckoe 3ansiTue Ne 5.
CpaBHUTeNbHAS XapaKTEPUCTUKA MyTeH U HAIIPaBJICHUH SBOJIOIIUH.
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Tema 6.6 Conep:xaHue yueOHOro MaTepuasa [K 2.5,
I'eonornueckue 3ppl 1 | ['eomorudeckue Spbl U pa3BUTHE KU3HU HA 3eMIIe. OK 01, OK 02,
pa3BUTHE )KU3HU HA KaiiHo3o0iickasi, Me3030iicKas, Najieo30iickas, IpOTEpO30iicKas U apxeickas 3pbl OK 04, OK 07,
3emuite. Pa3BUTHS KU3HU; XapaKTEPUCTHKA IEPHOA0B, PACTUTEIBHOTO U )KMBOTHOI'O MUpA. OK 09
Knaccugukanus opraHu3mMoB, HaCEISIOMUX 3eMIIIO.
Tema 6.7 Coaep:xaHue yueOHOro MaTepuaJa [IK 2.5,
ITpoucxoxnenue Jloka3arenbCcTBa MPOUCXOKIACHUS YEJIOBEKA OT )KUBOTHBIX. OK 01, OK 02,
JejI0BEKa. PynumenTs 1 aTaBU3MBI. OK 04, OK 07,
CxoxcTBa B pa3BUTUH 3apOIbIIICH YEJIOBEKA U )KUBOTHBIX. OK 09
CXo0aCcTBa M OTVIMYHS YETIOBEKA U YEIOBEKOOOPA3HBIX 00€3bsH
IIpakTuyeckoe 3ansitue Ne 6.
BrsiBIIeHHEe TIPU3HAKOB CXOJICTBA 3apOJBINICH YeloBeKa M APYTrHUX MO3BOHOYHBIX
KaK JJ0Ka3aTeIbCTBO UX 3BOJIIOLIMOHHOTO POJICTBA.
Tema 6.8 Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02,
DBOJIOLMS TTPEIKOB JBwkymme cuiibl aHTpororene3a. ComuanbHble W OHOJOTHYECKHE (PaKTOPHI OK 04, OK 07,
4eJI0BEKA. aHTponoreHe3a. CucTeMaTuyecKoe MojoKeHHe YeJIOBeKa. OK 09
Cxema po/I0CIIOBHOM YeloBeKa U 4eJT0BEKOOOPa3HBIX 00E3bsH.
YepTbl OMOJIOTMUECKON U COLMATIbHON OpraHU3aluy APEBHEUIIHX JIIOIEH.
UYepThl OMOTOTUYECKON U COLMATBHON OPraHU3aIMK JPEBHUX JIFOICH.
Vckomaemsle JIF0I1 COBPEMEHHOIO THIIA.
IIpakTnueckoe 3ansaiTue Ne /. AHTpOIIOTrEHE3.
Tema 6.9 Coaep:xanue yueOHOro MaTepuasa OK 01, OK 02,
Yenoseueckue pacel, ux | [TonsTue «dyemoBedeckas pacay OK 04, OK 07,
IIPOUCXOXKIECHUE U XapakTepucTUKa pac 4enoBeka, (pu3nueckue OCOOCHHOCTH HX IpeACTaBUTENCH, OK 09
€/IUHCTBO. . MPUYUHBI BOSHUKHOBEHMUS.
Tema 6.10 Cemunap Coaepixanue yueOHOIro MaTepuasa OK 01, OK 02,
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CemuHap 1o pazzeny «IBOJIOIHUS Oprannyeckoro Mupay

OK 04, OK 07,

OK 09

Paszngen 7. MennuuHcKasi Iapa3uToJI0rusl. 76
Tema 7.1 Coaep:xaHue yueOHOro MaTepuaJia 2 [IK 2.5,
Beenenue Ompenenenue, 1eib, 33a41 MAPA3ZUTOIOTUN KaK HAYKH. OK 01, OK 02,
METUIIMHCKYIO Paznenbl MeauIIMHCKON TTapa3uTOIOTHH. OK 04, OK 07,
[apa3UuTOJIOTHIO. @®opMbl B3aMMOOTHOLIEHUHM MEXAY OpraHU3MaMH. OK 09

JXKu3HeHHbIE IUKIIBI TTAPa3UTOB.

IIpakTHyeckoe 3ansaTHe Ne 8. 2

Onpenenenne TUIIOB OMOTUYECKUX OTHOLICHUH.
Tema 7.2 Coaep:xanue yueOHOro MaTepuaJia 2 OK 01, OK 02.
[Tapa3uTtusm Kak [Ipuponno-ouyarossie 60se3HU. KOMIOHEHTHI TPUPOJAHOTO OYara. OK 04, OK 07.
HKOJIOTHYECKOE [lytn mmpkynsuum BO30yAWTENEH B MPHPOTHBIX W CHHAHTPOITHBIX OdYarax OK 09.
SBJICHHE. 0ose3Hel.

[TpodunakTuka napazuTapHbIX 00Je3HEH.

IIpakTnyeckoe 3ansiTue Ne 9. 2

Knaccugukanus napasuros.
Tema 7.3 Coaep:xanue yueOHOro MaTepuajia 2 [IK 2.5,
MenunmHcKas OO6mrast XxapakTeprCTHKa MOIIIaPCTBA MIPOCTEHIIINE. OK 01, OK 02,
IIPOTO300JIOTHS. Krnaccudukanus npoctelmmx — napasuToB YeJIOBEKA. OK 04, OK 07,

Tun capkomacturogopsl. Kinace capkonoBsie. OTpsii aMeObl. OK 09

IIpakTnyeckoe 3ansitue Ne 10. 2

AMeObI — mapa3uThl YeloBeKa.
Tema 7.4 Coaep:xanue yueOHOro MaTepuaJia 2 [IK 2.5,
Knacc sxryrukonocupl. | JIaMOnus -cTpoeHHe U OMOJIOTHS TTapa3uTa. OK 01, OK 02,
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JIsamOmust. Pacmipoctpanenue, nokamm3anus, Crnocod 3apaxeHus, (HOpPMBI, TUATHOCTHKA H OK 04, OK 07,
TpuxomoHaza. npopuIakTUKa JIIMOIN03a. OK 09
TpuxomoHaa-cTpoeHUE U OMOJIOTHS TTapa3uUTa.

Pacnipoctpanenue, jokanu3anus, crnocod 3apaxeHus, (GOpMbI, AMArHOCTHKA U
podHIaKTHKA TPUXOMOHO3A.

IIpakTuyeckoe 3ansaTue Ne 11 2

JIAMOIMH, TPUXOMOHA/IBI ~MEIULIUHCKOE 3HAYEHHE.
Tema 7.5 Conep:xanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
Kiace KryTMKOHOCUBL. | JlelimMaHus-CTPOEHHE U GMOIOTUs Mapa3yTa. OK 04, OK 07,
Pon neiimmanus. PacnpocTpaHenue, JOKaIN3aIus, Cocob 3apakeHus, (opMbI, THATHOCTHKA U OK 09

npopuIakTUKa JICHIIMaHUO3a.
[Tpodwmnaktuka edIMaHno3a.

IIpakTnueckoe 3ansaTue Ne 12 2

JlefimmaHus -MEAUIIUHCKOE 3HAYEHUE.
Tema 7.6 Conep:xanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
Kiacc criopoBukH. ManspuitHblii IJ1a3MOIUN —T1apa3UT BHYTPEHHEHN CPEbI. OK 04, OK 07,
MasspuiiHbIi JKW3HEHHBIN UK MAISIPUAHOTO MJ1a3MOIUS. OK 09
TLTa3MO/TH . Mansipust — pacripocTpaHeHHe, pa3HOBUIHOCTH, MPO(MUIAKTHKA.

IpakTnyeckoe 3ansiTue Ne 13 2

ManspuiiHblii I1a3MOIAN -MEULIMHCKOE 3HAaYCHHE.
Tema 7.7 Coaepixanue yueOHOro MaTepuasa 2 OK 01, OK 02,
Kirace CIIOPOBUKH. | ToKcomua3Ma —T1apa3suT BHyTPEHHe cpeibl. OK 04, OK 07,
Toxkcormasma. JKU3HEeHHEIN IUKIT TOKCOILJIa3MEL. OK 09

PacnipocTpanenue, nokanu3zanus, cnoco0 3apaxxkeHus, (GOpMbl, TUaTHOCTHKA U
npoUIaKTHKa TOKCOIIa3MO03a.

IIpakTnyeckoe 3ansiTue Ne 14 2
Tokcomnnazma -MeAULIMHCKOE 3HAYECHUE.




Tema 7.8 Coaeprxanue yueOHOro MaTepuasa OK 01, OK 02,
Kracc PECHUYHBIC | bamaHTUIUHN -CTpOESHNE U OMOJIOTHS ITapa3uTa. OK 04, OK 07,
uH(py30pHUn. Pacnipoctpanenue, okanu3anusi, cnoco0 3apaxkeHus, GOpMbl, TUArHOCTHKA U OK 09
banantunuii. npoduIakTika OajaHTHAHA3A.
Tema 7.9 Conep:xanue yueOHOro MaTepuaJia
Menuuunnckast Knaccudukanus renbMuaToB. OO0I11ast XapaKTEpUCTHKA THIIA IIJIOCKHE YEPBH. OK 01, OK 02,
reabMuHTONOrUs. Trn CocallbIIIMKH — MTapa3UThl YEJIOBEKA. OK 04, OK 07,
mnockue yepsu. Knace | [leuenounslii cocanbIuKk-cTpOeHHE U OHONOTHS IAPA3UTA. OK 09
COCAJIBIIIUKH. Pacrmipoctpanenue, Jiokanu3amus, crioco0 3apakeHus, GOPMBbI, TUATHOCTHKA U
ITeyeHOYHBIN npodunakTika (pacuuosiesa..
COCAJIbIINK.
Tema 7.10. Conep:xanue yueOHOro MaTepuaJa
JlaHLETOBHUIHBIN, JlaHIIETOBUIHBIN, KOIIAYWM, JIETOYHBIM COCAJIBIIUKH -CTPOCHHE W OHOJIOTHS OK 01, OK 02,
KOIIauMi, JTErOYHBIH napasura. OK 04, OK 07,
COCaIbIIHKHU. PacnipocTpanenue, mokanuzaiusi, Criocod 3apakeHusi, PopMbl, TUarHOCTHKA U OK 09
npoduIaKkTUKa JTUKPOIEIN03a, OMUCTOPX03a, TapOTOHUMO3a.
IIpakTnueckoe 3ansaTue Ne 15
MenuinHcKoe 3HaY€HHE COCATBIIMKOB.
Tema 7.11 Jlentounsle | Comep:xanue y4eGHOro MaTepHuasia OK 01, OK 02,
YCPBU — IapA3UTBI Knaccudukanmsi nmenTounsix uepseit . O01mas xapakTeprucTHKa JIEHTOYHBIX OK 04, OK 07,
yesioBeka. berunii OK 09

OCIICHD.

yepBel. JIeHTOUHbIE YepBH, UCTOJB3YIONIME YETOBEKAa B KAUECTBE
OKOHYATENILHOTO X03s1Ha. bprunii 1ieneHb-cTpoeHne U OMOJIOTHS Mapa3uTa.
Pacmipoctpanenue, nokanu3zaius, crmocod 3apakeHus, (POpMbI, TUATHOCTHKA U
npodunakTka TEHHAPUHXO034.
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Tema 7.12

Conep:xanue yueOHOro MaTepuaJia

CBuHOM LIENIEHD, JleHTOYHBIE YEPBH, UCIIOIB3YIOIIME YEIOBEKAa B KAYECTBE OKOHYATEIILHOIO OK 01, OK 02,
IIUPOKUH JIEHTEL, X03sMHA. CBUHOM I1ETIeHb, IMMPOKHI JICHTEI-CTPOCHHE U OUOJIOTHS TIapa3uTa. OK 04, OK 07,
Pacnpoctpanenue, Jokanu3amnus, Criocod 3apaxeHus, GopMbl, TUArHOCTHKA U OK 09
npopuIakTuKa TeHHO3a, TudutodaTpro3a.
IIpakTuyeckoe 3ansaTue Nel6
JIeHTOYHBIE YePBH, MCIIOJIB3YIOMINE YETOBEKa B KAYeCTBE OKOHYATEIIEHOTO
XO3SIMHA.
Tema 7.13 Conep:xaHue yueOHOro MaTepuaJia
KapiikoBbIii 1ieTICHb, JleHTOUYHBIE YEpPBH, IPOXOAAIIME B YEIOBEKE BECh )KU3HEHHBIN LIUKII- KAPJIUKOBBIN OK 01, OK 02,
AIbBCOKOKK, LeneHb. JIeHTouHble YepBHU, UCIOIb3YIOIINE YEJIOBEKA B KAUECTBE OK 04, OK 07,
9XMHOKOKK. IIPOMEXKYTOUHOTO XO35MHA- aJIbBEOKOKK, YXUHOKOKK. OK 09
Pacmipoctpanenue, iokanu3amnus, cnoco0 3apaxkeHus, GOpMbl, TUATHOCTHKA U
npopuIakTHKa TUMEHOJUIINA03a, AlTbBEOKOKK03a, 3XMHOKOKKO03a.
IIpakTnuyeckoe 3ansitue Nel7
JIeHTOYHBIE YePBH, MCIIOJIb3YIOIINE YEIOBEKa B KAYECTBE MPOMEKYTOTHOTO
XO3sIMHA.
Tema 7.14 Kpyrnsie Coaep:xanue yueOHOro MaTepuaJa OK 01, OK 02,
4CPBH —T1apa3UThI OO611ast XapaKTepUCTHKA THIA KPYTJIbIE YEPBH. OK 04, OK 07,
YeIIOBEKa. OcTpuna, ackapua, aHKHIOCTOMA-CTPOSHHE ¥ OHOJIOTHS TIapa3nTa. OK 09
I'eorebMUHTEL.

Pacnipoctpanenue, nokanu3zanus, cnoco0 3apaxxkeHus, (GOpMbl, TUaTHOCTHKA U
npouIakTUKa acKapua03a, SHTEpoOH03a, aHKHIIOCTOMO3a.

IIpakTuyeckoe 3ansitue Nel8
Kpyribie 4epBH — reoreIbMUHTHI.
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Tema 7.15 Coaeprxanue yueOHOro MaTepuasa
Kpyrabtle  wepBn  — | TpuxuHena, puiTa - CTpOEHHE U OUOIOTHS MapasuTa. OK 01, OK 02,
OHOreIbMUHTBL. PacnipocTpanenue, mokanuzamus, criocod 3apakeHusi, pOpMbI, TMAarHOCTHUKA U OK 04, OK 07,
Tpuxunemna. Pumira. | ppodunaktuka TpUXmHENNE3a, JPaKyHKYIIE3a. OK 09
IIpakTunyeckoe 3ansitue Nel9
Kpyribie uepBu — OMOreIbMHUHTHI.
Tema 7.16 Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02,
Menununckas MenuuuHckas apaxHO3HTOMOJIOTHS. Oo6as XapakTepUCTUKA YWICHUCTOHOI UX. OK 04, OK 07,
APaxXHO3HTOMOJIOTUA. [Tayku, CKOPIIMOHBI UMEIOLINE MEAULIMHCKOE 3HAUCHUE. OK 09
Kuenm — mepenocuuku | Knenm — MIEPEHOCUYHMKHU BO30yaAUTENEH O0sIe3HEH.
BO30ynuTenei Cobaunii, Tae)KHBIH, HACTOUIIIHEIN KIIEIIH.
bonesueii. IIpakTnueckoe 3ansaTue Ne2(
MenuIuHCKOE 3HAY€HUE UKCOIOBBIX KIICILIEH.
Tema 7.17 Coaep:xanue y4eOHOro MaTepuasa
AxapupopMHbIe KICIH | Akapu(opMHBIE KIIEIH — BO3OYNTENH 3a60JIeBaHMi1 YeloBeKa. OK 01, OK 02,
— BO30yIMTENH UecoTouHblit 3y/1eHb, OMOJIOTHSI, )KU3HEHHBIN UK Tapa3uTa. OK 04, OK 07,
3a00JICBaHMI YeIOBEKA. Pacnpoctpanenue, Jokanu3anus, crocod 3apaxxeHusi, popMbl, TUATHOCTHKA U OK 09
npodunakTuka 4eCOTKH.
IIpakTnyeckoe 3anaTue Ne21
AxapuopMHbIE KIIEIIH.
Tema 7.18 Conep:kanue y4eOHOro MaTepuaa
Hacexomere — MenuiuHckast SHTOMOJ0Orus. Hacekomble — MEXaHUYECKUE TEPEHOCUUKHI OK 01, OK 02,
MEXaHUYICCKUC BO3OyauTeENnel 6one3Hel. OK 04, OK 07,
HEPEHOCYMKHA Tapaxanbl, KOMHaTHast Myxa. JINUMHKNA HaCEKOMBIX, CIIOCOOHBIE MTapa3UTHPOBATH OK 09
BO3OyauTENEH y denoBexa.
00J1e3HEeH.
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IIpakTnueckoe 3ansaTHe Ne22
MeauuuHCcKoe 3HaYeHHE HACEKOMBIX — MEXaHUUECKHUX IIEPEHOCUMKOB
BO30yauTeNel 6oIe3HeH.

Tema 7.19 Coaep:xaHue yueOHOIro MaTepuaJa 2 OK 01, OK 02,
Hacexombie — HacexoMble — BpeMEHHBIE KPOBOCOCYIIUE NTAPA3UTHI. OK 04, OK 07,
BPEMCHHBIC ITocrenshelii knom. baoxu. Komapel. Mockutsl. Momku. OK 09
KpoBOCOCyIINE IIpakTyeckoe 3ansaTHe Ne23 2
IapasuThl. MenuIuHCKOE 3HaU€HUE HACEKOMBIX — BPEMEHHBIX KPOBOCOCYILMX I1apa3UuTOB.
Tema 7.20 Coaep:xanue yueOHOro MaTepuaJia 2
Hacexombie — Hacexomble — TOCTOSIHHBIE KPOBOCOCYILIUE MAPA3UTHI. OK 01, OK 02,
IMOCTOSHHBIC PacnipocTpanenue, mokamuzamus, crocoo 3apakeHus, GOpMbI, TMarHOCTUKA U OK 04, OK 07,
KpOBOCOCYIINE npodunakTuka neaukysnesa u Gprupuasa. OK 09
11apasuTBhI. IIpakTnueckoe 3ansaTue Ne24 2
MenuinHCcKOe 3HAaYeHHE HACEKOMBIX — MOCTOSIHHBIX KPOBOCOCYIIUX Iapa3uToB.
Tema 7.21 Conep:xanue yueOHOro MaTepuaJia 2
Cemunap CemuHap 1o paszaerny napa3uToorus
Pa3nen 8. Jkomorus. 32
Tema 8.1 IIpenmer, Coaep:xanue yueOHOro MaTepuasa 2 OK 01, OK 02,
3a/1a4d ¥ TIPOOJIEMBI - OK 04, OK 07,
>KOJIOTHIH KaK HAYKH. OrnpezeneHne MOHATUS SKOJIOTUs. 3aa4d COBPEMEHHOM 3KOJIOTHH. OK 09
MeToabl SKOIOTUYECKUX UCCIIEIOBAHUMN.
Pa3zpgensl sxonoruu, npeaMer ux U3y4eHus.
I'moGanbHbIe IPOOIEMBI SKOJIOTHH.
Tema 8.2. Coaepixanue yueOHOro MaTepuaJa. 2 OK 01, OK 02,
Oxonoruieckue [ToHATHE YKONOTUYECKHX (PAKTOPOB. OK 04, OK 07,
(axTopsr. Knaccudukanus 5KoI0ru4eckux GpaKTopos. OK 09

®dakTopbl HEXKUBOM MPUPOJIBI, AONOTHYECKHE (DAKTOPHI.
@DaKTopbI )KUBOW MPUPOIbI, OMOTHYECKHE (PaKTOPHI.
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DaKTOpBI, CBA3AHHBIE C JEATEIHHOCTHIO YeTIOBEKA, AHTPOIIOTCHHBIE (DAKTOPBHI.

IIpakTnyeckoe 3ansitue Ne25
[TpucnocoOneHne opraHu3MOB K PAa3IMYHBIM CpelaM OOUTaHHUS.

Conep:xanue yueOHOro MaTepuaJia

Tema 8.3 Omnpenenenue MOHATHS OUOIICHO3. OK 01, OK 02,
buonenos n [IuieBnie cBsI3U B OMOIIEHO3E. OK 04, OK 07,
OuoreoLeHos, KoMmmioneHTsl OnoIeHO3a: MPOIYLEHThl, KOHCYMEHTbI, peAyLEHTbl. B3anuMocBs3b OK 09
CTPYKTypa U QYHKIH. | MEXTY HUMH.
OcHOBHBIE MOKa3aTeNu OMOLIEHO3a. DKOJIOTHYECKas TUpaMu/Ia.
IIpakTuyeckoe 3anaTue Ne26
CTpyKTypa U THIIBI KOCHUCTEM.
Tema 8.4 Conep:xxanue y4eOHOro MaTepuasa OK 01, OK 02,
ATrpoI11eHO3. OK 04, OK 07,
[TonsaTue arponeno3a. CxocTBa arporeHo3a u OHOIeHo3a.
[TpuponHbie OK 09
Pa3nuuns arpoueHosa u 61oleHo3a.
OMOIICHO3BI: BOJIOEM, .
Spasa PazHooOpasue BUOB KUBOTHBIX, PACTCHUIN, TPUOOB U MUKPOOPTaHU3MOB B
Ayopasa. IIPECHOM BOJIOEME, JyOpaBe.
IIpakTHyeckoe 3ansaTne Ne27
CpaBHUTENBHOE OMUCAaHNE €CTECTBEHHBIX MPUPOTHBIX CHCTEM U arpOIKOCUCTEMBI.
Tema 8.5 Conep:xanue yueOHOro MaTepuasa OK 01, OK 02,
HN3menenus B [Ipencrasnenus 00 OTHOCUTENBHON CTAOMIBHOCTH OHMOTEOIIEHO03a. OK 04, OK 07,
IIPUPOIHBIX [Ipumepsl U3MEHEHMS YUCIIEHHOCTH PACTEHUN U )KMBOTHBIX B OMOT€0IeHO3aX. OK 09
6uoreoneno3ax. CMeHa | 3aBUCHMOCTH YHCIEHHOCTH XMBOTHBIX OT Pa3BHTHS PACTHTEILHOCTH.
OMOreo1eHO30B. [TpuauHBI CMEHBI OMOTEOIICHO30B U KOHKPETHBIE IPUMEPHI 3TOTO SIBJICHHS.

IIpakTnyeckoe 3ansaTue Ne28
Pemienue skonornyeckux 3aaad.
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Tema 8.6 Conep:xaHue yueOHOro MaTepuasa 2 OK 01, OK 02,
Brocdepa u ee [IpencraBnenne o 6uocdepe. I'panuiisr Ornocheps. OK 04, OK 07,
TPAHHLEL. XKusoe BemiecTBO U 6MOMacca IIaHETHI. OK 09
OcHOBHbIE CBOWCTBA KHBOTO BellecTBAa OHOChEpHI.
[TonsiTue o HOOCEpE.
Tema 8.7 Coaep:xaHue yueOHOIro MaTepuaJa 2 OK 01, OK 02,
KpyroBopoT BEWECTB B |5 o rooy ivimaeckue (GyHKIIUM KUBOTO BEIIECTBA. OK 04, OK 07,
Grocdepe. B3anumocBs3p MEXy pacTeHUSIMH, )KUBOTHBIMU, OAKTEPUSIMH U rprOamMHu. OK 09
KpyroBopor kucnopoaa, yrieposa, a3ora, pocdopa.
IIpakTHyeckoe 3ansaTHe Ne29 2
Mepsl 110 0XpaHe IPUPOABL.
Tema 8.8 Coaep:xanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
HckyccTBeHHbIE OK 04, OK 07,
ypBOKOCHCTEMSI | MekycerBeHHbIC ypOOIKOCHCTEMBI —TOPO/A. OK 09
ropoa. [Tonstue ypbanu3zamus.
DKOJIOTHYECKHUE TPOOIEMBbI COBPEMEHHOTO TOPO/Ia.
PekpeannoHHbIe 30HBI 1 UX 3HAYCHHE IS 37I0POBBSI
IIpakTnueckoe 3ansitue Ne30 2
Kondepenuus «'mobanbable TPpOOIEMBI SKOJIOTHI
Tema 8.9Cemunap CemuHap 10 pas3zenny SKOJIOTHsl. 2 OK 01, OK 02,
IpomexyTouHas HroroBoe 3ansaTne 2
aTTecTanus.
KoncyabTanun 8
Bcero 142
Hroro 252
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3. YCJIOBUSI PEAJIM3AIIANA YYEBHOM JUCITATIINHBI

3.1. TpeGoBaHUSsI K MUHUMAJbHOMY MaTepHAJbHO-TeXHMYECKOMY 00ecledeHn 0
Jns peanu3anyl IpOTrpaMMbl  y4eOHOW JUCHUIUIMHBI JOJDKHO OBITh HPEIYCMOTPEHO
CJIEIyIOIIEE CIEHAIbHOE TIOMEIIEHHUE:
Kabuner «buosnorusy, ocHaIEHHBIA 000PYy10BaHUEM:
-pyHKuMOHanbHass MeOenb A 00ecmeyeHHsl IOCaJO0YHBIX MECT [0 KOJIWYECTBY
00ydJaromuxcs;
-(pyHKIMOHaNbHAs MeOeb 111 000pyA0BaHUs pabodero Mecra npernojaBaress;
TeXHUYECKMMH CPeICTBAMM 00yYeHHUsI:
- MYJIbTUMEIUNUHBIE CPENICTBA O0YyUYCHHS, KOMIIBIOTEPHBIC MPE3CHTALUH, (PHIBMBI, 3a1aHUS
B TECTOBOM (pOpME U MOCOOHS Ha HIIEKTPOHHBIX HOCUTENSAX; MUKPOCKOTIBI.
MeToanyecKUMH MaTepUaIaMu:
- yueOHO-METOJUUECKU KOMILIEKC;
- KOHTPOJIUPYIOIKe U 00yJaroIiye IporpaMMsl;
- HarJIsiAHbIe TOCOOUs: MOJEIH, TaOIUIbI, IIJIAKAThI, CXEMBI,
- HabOPbI MUKPOIIPENApaTOB;
3.2. NudopmanuonHoe odecneyeHne peain3aluu MporpaMmbl
Jist peanu3anuu mporpaMMmbl  OMOIHMOTEYHBIH (OHA 00pa30BaTENBHON OpraHU3aALUU
JIOJDKEH MMETh TeYaTHbIC W/ 3JIEKTPOHHBIE 00pa30oBaTeIbHbIe M MHPOPMAIIMOHHBIE PECYPCHI,
JUTS ICTIOJIb30BaHuUs B 0Opa3oBarenbHOM npouecce. [Ipu ¢popmupoBanun 6ubimorednoro ¢ponga
o0pa3oBaTeNbHONW OpraHu3alueil BbIOMpAeTCs HE MEHEe OJIHOTO M3JaHUs M3 NEepeuHCICHHBIX
HIDKE TMEeYaTHBIX M3JaHUM M (WIM) 3JIEKTPOHHBIX W3JaHUH B KauecTBE OCHOBHOTO, MPHU 3TOM
CIHMCOK, MOXKET OBbITh JJOMOJHEH HOBBIMH U3/IaHUSIMH.
3.2.1. OcHOBHBIE MeYATHLIE N3aHHS
1. buonorus: y4eOHMK M CTYAEHTOB YUPEKICHUH CpeqHero MpodecCHOHaTIbHOTO
obpazoBanus/ (H.B. UeOwimen, I'.I'. I'punera, I'.C. I'y3ukoBa u 1p.); moa pen.
akagemuka H.B. YeOwpimeBa. — 11-e wusn., crep. M.: H3garenbckuil LEHTP
«Axagemusy, 2019. — 448 c.
3.2.2. DJIeKTPOHHbBIE U3AaAHUS

1. buonorus. B 2-x yactax (yrinyoneHsslii yposens) boponun I1.M., Beicorkas JI.B.,
Hemviun M. u np. / Toxa pen. [llymuoro B.K., Asimmuna I'.M.
https://shop.lecta.ru/catalog/ventana-graf

2. buonorus: obmias ouosorus YriyoiaeHHbIH ypoBeHb. 11 ki 3axapos, C.I'. MaMoHTOB,
H.U. Cuun. https://shop.lecta.ru/catalog/ventana-graf.

3.2.3. JlonoJHUTEIbHbIE HCTOYHHKHU
3.2.3.1 ononHuTENbHAS IUTEPATYpA
1. Bbaysp D.C. Teoperuueckas 6uonorus / 3.C. baysp; Cocrt. u npum. HO.II. 'onukosa;
Berymn. cr. M.D. baysp. — CII6.: Poctok, 2018. — 352 c.
2. benscosa H.A. buonorus: YueOnuk / H.A. BensicoBa. — MH.: Beiiimas mk., 2019, —

443 c.
3. bensacosa H.A. Muxkpobuonorus: Yueonuk / H.A. bensicoBa. — MH.: Bemmiimas k.,
2017. — 443 c.
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4. BopoObeB A.A. OCHOBBI OMOJIOTHH, MUKPOOHOJOTHH W MUMMYHOJOTHUU: YYCOHHK JIst
CTYACHTOB cpenHero npodeccuonanbHoro odpasosanus / B.B. 3sepes, E.B. bynanosa,
A.A. Bopo0bes; [Ton pen. B.B. 3Bepes. — M.: U1 Akanemus, 2019. — 288 c.
5. TopoxoBa C.C. OcuoBel Ouonoruu: YuyeOnoe mocobme / C.C. T'opoxoma, H.A.
[Tpokomnenko, H.B. Koconamosa. — M.: U1 Akagemust, 2020. — 64 c.
6. T'opuaxor D.B. OcHOBBI OMOJOTHYECKON XUMHH. Y 4eOHOE mocodue, 2-¢ u3., crep. — M.:
Jlanw, 2019. — 208 c.
7. Jleima-Cuonnnkas M.A. OOmas W caHUTapHas MHKPOOHMOJIOTHS C TEXHUKOMN
MHUKPOOHOJIOTHYECKUX UCClenoBanmi: YueoHoe nocobue / M.A. [leima-Cuonunkas. —
CII6.: Jlanb, 2016. — 588 c.
8. xambynatoB 3.M., PamxaboB O.P., Maromenosa V.I'.-I'. ®unocodckue mpobiaemsl
OMOJIOTUYECKHX H CEIbCKOXO03HCTBEHHBIX HayK YueOHuk. — M.: Kanon +, 2019. — 335
C.
9. Honnya A. K. buonorus pazsutus. YueoHuk. — M.: U3natensctso CIIOIY, 2018. — 812
C.
3.2.3.2. HopMaTuBHbIE JOKYMEHTHI
1. IMacmopt HamumoHaNbHOrO TpoekTa "3apaBooxpaneHue" (yTB. mpesumaumymom CoBeTa Mpu
IIpesunente PO 1o crpaTteru4eckoMy pa3BUTHIO M HALMOHAJIBHBIM IIPOEKTAM, IPOTOKOJ OT
24.12.2018 N 16) http://www.consultant.ru/law/hotdocs/57027.html/ © Koncynerantllitoc,
1997-2019
2. Ctpaterus pasButusi 3apaBooxpaHenus Poccuiickoit denepannu Ha JOATOCPOUYHBIN MEPHO
2015 - 2030 rr.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM

TACHATITAHBI

Pesynomamot 06yuenus®

Kpumepuu OUECHKU

Memoowl oyenku

3HaTh:

- 3HaTh POJb OMOJOTUYECKHUX
OTKPBITHA H  COBPEMEHHBIX
HUCCJIEJOBAHUN B

pa3BUTUM  HAYKH H B
MPAKTUYECKOW JEATEITHbHOCTH
JTIOJICH;
XapakTepru3oBaTh
OCHOBOITOJIAralOIUX
OMOJIOrHYECKUX
MOHATHIA (KJIETKA, OpPTaHW3M,
BHJI, KOCUCTEMA, Ornocdepa) ¢
OCHOBOITOJIArarO UMK
MMOHSATUSIMH
€CTECTBCHHBIX HaYK;
[Tonumars cucreMy B3IIISIO0B
Ha )KUBYIO MIPUPOJY U MECTO B

CBA3b

JApyrux

Hell  YelmoBeKa, IPUMEHSS
OMOJIOrHYeCcKHe TEOpuH,
YUCHHMS, 3aKOHBI,
3aKOHOMEPHOCTH,

3Hath (a3bl JeneHus KIETKHU;
pemarp 3a7a4un Ha
OIpeJielIeHe U CpaBHEHHE
KOJIMYECTBA  TE€HETHYECKOTO
MaTtepuaga  (XpoMocoM U
JTHK) B knerkax

MHOTOKJIETOYHBIX OpraHU3MOB
B pa3HbIX (azax KIETOYHOTO
LIUKJIa,;

- CYWCCTBCHHBIC IIPU3HAKU
CTPOEHMSI KJIIETOK OPraHU3MOB

pa3HbIX LIapCTB KUBON
IIPUPO/BI, yCTaHaBIUBAaTh
B3alMOCBS3b  CTPOEHUS U
byHKIUH qyacTe u

OpraHona0B KJICTKH,
— B3aUMOCBSI3b ITACTHYECKOTO
Y DHEPTEeTUYECKOT0 OOMEHOB;

CpaBHHUBATb IMPOLCCChI
IIJIaCTHYCCKOT'O )51
OHEPICTUYICCKOTO OGMGHOB,
IMPOUCXOAAIINX B  KIETKax

JKHUBBIX OPraHU3MOB;

JIeMOHCTPUPYIOT — pelIeHHE
3aJJaHU B TECTOBOM (hopMme.

JemMoHCTpUpYIOT 3HaHUE
TEPMUHOB.

3HaroT METOJIBI
MHUKPOCKOITUPOBAHUS.
YMET BBICTYNATh MeEpeN
ayAUTOPHEN: TpPE3CHTAlUs
00pa3oBaTeNIbHOTO
MPOAYKTA.

Jlornyno BBICTPAUBAIOT
ITOPUTM perieHus

MPAaKTUKOOPUEHTUPOBAHHBIX
3ajad.

JleMOoHCTpUPYIOT
MPaKTUYECKUE HABBIKU TPHU
COCTAaBJICHUU  KU3HEHHBIX
LIMKJIOB [1apa3uTOB.
Pemaror 3aa4u
MOJIEKYJIIPHOM OHOJIOTUH
OpueHntupyrorcs B
(GOpMYTUPOBKE TEPMHUHOB.
CocraBmstoT 1aH 6ecelsl U
onpoca 1o Mepam
npopUIaKTUKN
napa3uTUIECKuX OO0JIe3HEH.
Pemator 3a71a4u no
TEHETHKE.

BeicTynaror ¢ 1okiiagamu Ha
KOH(epeHIHSIX.
VYcraHaBnuBaroT

Io

CBA3b

byHKIIHIA
OCHOBHBIX OMOJIOTHYECKHUX

CTpOEHUSI U

MaKpOMOJIEKYJ, UX pOJb B
nporeccax KJIETOYHOTO

MeTaboIu3Ma;

YcrHbIi onpoc.
TectupoBanue.
TepMUHOTOTUYECKUI
JTUKTaHT.
[IpezenTtanus

00pa30BaTENLHOTO MPOAYKTA.

OreHKa aJiropuT™Ma perieHus
MPaKTUKOOPUEHTUPOBAHHBIX
3aj1a4.

CocrasieHue miaHa 0ecepl.
AHKETUPOBaHHUE W aHAJIN3
JaHHBIX.

O1ieHKa MPaKTUYECKOM
paboTHI.

Brinonnenue 3aganuii B
Paboueit Terpamm.
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— XapaKTEPUCTUKY MOMYJIALNAN
KaK €IMHUIly SBOJIIOLIMM, BUJ
KaK

CUCTEMATUYECKYIO KaTETOPUIO
U KaK pe3yJIbTaT 3BOJIOLNN;
—CBSI3b CTPYKTYpPBI M CBOMCTB
9KOCUCTEMBI;

- pasHbIe CTII0COOBI
Pa3MHOKEHHsI OPraHU3MOB;
- OCHOBHBIC JTallbl

OHTOT'€HE3a OPraHU3MOB;
YMers:

IPOBOJIUTH yueOHo-
HCCIIEI0BATEIBCKYIO
NEeSTEIbHOCTH TI0 OMOJIOTHH:
BBIJIBUTATh TUTIOTE3HI,
IJIAHUPOBATh paboty,
oTOMpaTh U MPeoOpa3OBLIBAThH
HeoOXoIuMYI0 HH(OPMAIIHIO,
MPOBOANTH  SKCIIEPUMEHTHI,
HUHTEPIPETUPOBATH
pE3yNIbTaThI, JENaTh BBIBOIBI
Ha  OCHOBE  TIOJNYyYCHHBIX
PE3yIIbTATOB;

— BBISBJISATH U OOOCHOBBIBATH
CYUIECTBEHHBIE OCOOEHHOCTH
pa3HbIX YPOBHEU
OpraHH3alliy KU3HU;

—  yCTaHaBIWBaTh  CBS3b
CTPOEHUS " byHKIMIA
OCHOBHBIX OMOJIOTHYECKUX
MakpOMOJICKYJ, UX pOJIb B

mporeccax KJIETOYHOTO
MeTab0In3Ma;

—  pemars  3aJa4yd  Ha
orpezeneHue
MOCJIE0BATEIEHOCTH

HykneotnoB JIHK n

nPHK (MPHK), anTukononon
TPHK, mnocnenoBaTenbHOCTH
aMUHOKHCIIOT B

MoJieKysie Oenka, MpUMEHSS

3HAHUS o peakuusx
MAaTPUYHOTO CUHTE3a,
TeHETUYSCKOM

KoJe, MIPUHLINIIE
KOMILUIEMEHTaPHOCTH;

YcrHbIi onpoc.
TectupoBanue.
TepMUHOTOTUYECKHI
JUKTAHT.
[IpesenTanus

00pa3oBaTeNbHOr0 MPOAYKTA.

OneHka anroputMa perieHus
IPAKTUKOOPHUEHTUPOBAHHBIX
3a1ad.

CocraBnenue miana 6eceibl.
AHKeTHpOBaHHE U aHAIN3
JTAaHHBIX.

OrieHka MpPaKTUYECKOM
paboTHI.

Brimoanenune 3amanuii B
Paboueit Terpamm.
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