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IMosicHuTEILHAS 3aNUCKA

Hacrosimas paGodasi mporpaMma mo OuHoJOrHH s 7-9 KJacCOB HAMHCAHA HA OCHOBAHHH
CAEIYIOIIUX HOPMAMUGHBIX U MEMOOUHECKUX OOKYMEHIN08:

1) @epepansroro 3akoHa «O6 0bpa3oBaHUH B Poccuiickoit denepaumm» N 273 ot 29 nexabps 2012 roxa
(mocneansiss pemakmus or 01.05.2019 N 85-®3, ot 17.06.2019 N 140-®3, ¢ u3M., BHCCEHHBIMH
DenepanbHbIM 3aKOHOM OT 06.04.2015 N 68-®3 (pen. 19.12.2016);

2) Tlpukasa MunucTepcTea obpasoBanus u Hayku Poccuiickoit ®ejepariiy 0T 17.12.2010 N 1897 (pen.
or 31.12.2015, N 1577) "O6 yreepikneHnH (enepanbHOr0 rocylapcTBEHHOTO 00pa30BiTETIBHOTO
cTaHzapTa OCHOBHOTO o6uiero obpasosanms’ (3aperncTpupoBano B Mumiocte Poccuu 01.02.2011 N
19644);

3) Ilpuxasa Munucrepcra mnpocsemienus P® Ne345 or 28.12.2018 «O denepanbHON MNEpEeYHE
y4eOHUKOB, PEKOMEHIYEMBIX K HCIONb30BAHMIO MU peanu3allid HMEIOMUX TOCYAap.TBEHHYIO
AKKPEIMTAIMIO TOCYIAPCTBEHHBIX MPOTPaMM HAYalIbHOro OOLIEro, OCHOBHOIO o0Imero, CpeaHero
o011iero 00pa3oBaHUSY,

4) TIpuMepHO# MPOrpamMMbl OCHOBHOTO 001mero o6pasoBanisi OCHOBHOH IMKOJIBL, 010OpPEHHOH pellleHHEM

deiepalbHOTo  y4e6HO-METOAUYECKOT0 00beuaeHus M0 ofweMy 00pa3oBaHHIO (mpotokon ot 8

ampenst 2015 . Ne 1/15);

PaGoueit  mporpammel k smHuEm YMK «Cdepa xwmsuu»: y4eOHO-METOMUYECKOE nocobue /

B.B.3axapos, H.W.Conun, M.: Jlpoda, 2017r,- 50c.).

6) OCHOBHOM 0OpA30BaTENBHON NPOrpaMMBI OCHOBHOTO 00IIero 0OpasoBaHus MKOY COII
1. OKTA0 pBCKHM;

7) Yue6roro miana MKOY COILI m.Oxrsbpsciumit Ha 2022 2023 yueOGHbIH rojl.

th
—

U OPUEHMUPOBAHA HA UCHOIL30GAHUE YHeDHO-MEMOOUHECK020 KOMRIEKMA:
1). ABTOpCKas ydeOHad IporpamMma:
1. Pabouas nporpamva k yuHEH YMK «Cdepa xusHu»: yueGHO-MeTOaMYeCKoe | Hcobue /
B.B.3axapos, H.W.ConuH ,
M.: JIpoda, 2017r,- 50c.).
2). YuyeOHUKH:
1. Buonorusi. Beenenne B 6uonormio. 5 ki1 yuebuux / H.U.Connn, A.A. Tlnemakos. - M. Ipoda,
2015.
2. Buonorus: JKugoit opranusm. 6 xnace.: yae6uux /H.M.Cormn. -M.: Jlpoda, 2016.
3 Bronorus: MEOroo6pa3ue JKHUBBIX OpraHu3MoB. 7ki. yaebruk / B.b.3axapos, H.N.Conun — 3-€ u31. _
M.: Ipoda, 2017r.
4. Buonorus: Yenosek. 8 xi1.: yae6ruk / HW.Conun. M.: Jpoda, 2015.
5.Buonorus: O6Imue 3aKOHOMEPHOCTH. 9KIIL.: yuebuuk/ C.I.MamOHTOB, B.b.3axapogs, 1.b.Arajonosa,
H.U.Conun.-5-e u3n.M.: Ipoda, 2018r
3). MeTtoauueckoe nocodue:
1 Bronorus. JKusoif oprammsM. 5 xi.. TecToBsle 3amanus / C,B,baroukuii u ap.- 4-¢ usm.M.:
Hpoda,2016 .
2 Beenenue B 6mosoruto. [Iposepounsie pabote o 6uonoruu / H.U.Cornn M.: Hpoda,201-
3. Tpou OTKpHITHS. 6 Kiacc: anb0OM 3aladHMK K y4eOHHKY «bmomorus JKusoit oprasu sm».- M.
Hpoda,2017.
4 Buonorus. JKuBo#i oprammsM.6 Knacc: TeTpamb JUis J1aOOPaTOPHBIX paboT ¥ CaMOCTOATENIBHBIX
HaGMIOneHIH. /
N.A. Axneposa, H.B. Ceiconstuna, H.W.Coxun ~M.: Ilpoda, 2016.
4) VluTepHeT-pecypeEl 1o Kypey « broiorusa»:
http://school-collection.edu.ru/ — efuHast KOJIEKIAS LUPPOBBIX 00OpasoBaTeIbHBIX PECYPCOB.

http:// fcior.edu.rw/ — opunmanbHer caiit OenepanbHOr0 HEHTPA HH(POPMALTHOHHO-00pa30BaTeIBHBIX
pecypcoB
http://biouroki.ru/material/- 3amasust 1 npe3eHTaNyd 110 GHOIOTHH



https://biootvet.ru/bio-gia/ noaroroska xk OI'S
http://www.apus.ru/- Guonorus st 5-9 K
http://pustunchik.ua/- caifT ang neredt Mo OHONOTHH
http://www.babylessons.ru/ - caiT [y JeTeH 110 ouonorun
http://interneturok.ru/ - BUAEOYPOKH

[lenn 1 3202498 M3ydeHHs y4eOHOro npeamera ouoJoras

[{ens kypca «BHOIOrHS» HA CTYIEHH OCHOBHOTO 0011ero 00pa3oBaHis ABJIACTCS:

[OBBIIIEHHE KadecTBA M 3((EKTUBHOCTH NOJIYYEHHUS U IPAKTHYECKOr0 MCTIOIB30BAHNA OHONICrHYEeCKUX
3HAHHH.

B macrosmee BpeMms 6a3oBoe Guonorudeckoe oOpasoBaHHE B OCHOBHOH IIKOJE JOJDKHO 00eCTeYuTh
BBIIYCKHMKAM BBICOKYIO OHONOTHYECKYHO, 9KOJIOTHYECKYIO H MNPHPOAOOXPAHUTEILHYIO IPaMOTHOCTE,
KOMITETEHTHOCTD B OOCYK/ICHUH U PEUIEHHH LEIOT0 Kpyra BOIPOCOB, CBA3aHHbIX C YKUBOH TTPUPC.I0H.

3amaun m3ydeHHs yueGHOrO mpemMeTa 6uoaorus

OIIMANM3AIMS 06YIAEMBIX — BXOY/IEHHE B MUD Ky/IbTYPhl U COLMAIBHEIX OTHONICHHH, oGecrevifBarolee

BKIOYCHHE YYAMXCS B Ty MM MHYIO TPYIIy MM OOIIHOCTH KaK HOCHTENEH ee HOPM, LICHHOCTEH,
~ OpHEHTallW}i, 0CBAUBACMBIX B ITPOLECCE 3HAKOMCTBA C MHPOM JKABOM IIPHPO/IBL,

fpuoOIIeHHE K [I03HABAaTENbHOM KyJIbType KaK CHCTEME I[03HaBATEIbHbIX (Hay4HBIX) LICHHOCTEH,

HAKOTLJIEHHBIX 00IIecTBOM B chepe OMONOTHUECKO# HayKy;

PasBUTHE [O3HABATEILHBIX MOTHBOB OOy4alOIIMXCS, HANPABICHHBIX HA TIOJYHCHHE 3HAHWH O YKUBOH

TIPHPOJIE; MO3HABATENBHBIX Ka4eCTB IMYHOCTH, CBA3AHHBIX C OBJAACHHCM MCTONAMH M3YHCHHA MPUPOIBL,

(hOpMHEpPOBAHHEM HHTEILICKTYATLHBIX H PAKTHYECKUX YMEHHH;

@037aHWE YCIOBMM Ul OBNAJeHHs OOYYarOIMMHCS KIFOYEBBIMH KOMIETECHTHOCTAMH. yuebHO-

No3HABATENBHOMN, HHPOPMAITMOHHOM, IEHHOCTHO-CMBICIIOBOIH, KOMMYHHUKATHBHOI.

BHOJIOTHS BXOAWT B UHCIO ECTECTBEHHBIX HayK, H3ydalolluX MPHPOAY, & TakkKe NyTH MO3HAHUA
YelOBEKOM TPHPOIbl. 3HAYEHHE OMONOTHYECKHX SHAHHMH JUIA COBPEMEHHOTO HEIOBEKd TPYIHO
nepeoneHuTh. [IOMUMO MHPOBO33PEHYECKOr0 3HAYCHHUA, ANECKBATHBIC TPEICTABICHIA O JKHUBOI IIPUPOJIE
JekaT B OCHOBE MEpPONpPHUSATHH 10 TOJIEPIKAHHIO 370pOBbs HeEJNOBEKa, €ro Oe3omacHOCTH H
TIPOU3BOCTBEHHOMN JIeTENLHOCTH B JIEOOOH

oTpacny XossiicTBa. Jlus pemieHust 3TOH Ba)KHeMmell 3amadd ObLT TPUHAT HOBBIM TOCYdapcTBEHHBIH
o6paszoBaTesbHbIH cTaHaapT 001ero 0opasoBaHus.

PemuTh 3Ty 3amadyy MOXXHO Ha OCHOBE IPEEMCTBEHHOTO pPa3BUTHA 3HaHUM B 00JaCTU OCHOBHBIX
~SHONOrMUECKHX 3aKOHOB, TEOPMH U uied, obecrmeumBaromuX (QyHZaMEHT MIi  IpaK TAYECKO
[ESTEILHOCTH ydarmxcst, QOPMUPOBAHUS UX HAYYHOTO MHPOBO33PCHHUA.

Hapsaay ¢ 0603HaueHHBIMH MMOIXOIAMH, PEaU3YIOMIUMH COACPKAHUE naHHoM paboded mporpaMmbl IO
fi2Topuu, HauboJIee aKTyalbHBIMHU /ISl BBIIOTHEHHS 327181 ®I'OC sBIAIOTCS:

- OesmenvHOCMHbIL TIONXON, OPHEHTHPOBAaHHBIM Ha (HOPMUPOBAHME JMYHOCTH H e€ crmocoOHOCTEN,
[\‘OMHGTEHTHOCTGI‘:I qepes AKTHBHYIO [MO3HaBaTelIbHYO OeITENBEHOCTE CaMOTI0 IIKOJIBHHUKA,
 KOMRemeHmMHOCMH b TIOAXOI, PACCMATPUBAIOIIMH B KaueCTBe NPHOPHTETHOrO B MPOLECCE YCBOCHHA
mporpaMMbl O BeeoOile# mcropuu  (GOpMHpOBAHHE KOMILICKCA o0meyuyeOHbIX (YHHBEPCAIBHBIX,
HAIIPEIMETHBIX) yMEHHH, Pa3BUTHE CIOCOOHOCTEH, PasIMdHEIX BUIOB JEATENIEHOCTH M JIM'HOCTHEIX
KAYECTB W OTHOIIEHWH y YJaIIuXcsl OCHOBHOM IIKOJIBI;

—  Ou¢hgpepenyuposannelii  TIOAXOA  IIPH otbope W KOHCTPYHPOBAHWM Y4EOHOTO  CO/ICpIAHHs,
NpeJyCMaTpPUBAIONINH MPUHIKIBL y4€Ta BO3PACTHBIX M HHAMBHIYABHBIX BO3MOJKHOCTEH ) HalHXCsl.
CrieflyeT HMETh B BUIY, YTO 3TOT IOAXOZ, IEPEXOIHBIH: OT (POHTATBLHOTO K MHAXBUIYaIbHOMY;

—— MUYHOCMHO OPUEHMUPOBAHHLIL  (2YMAHUCMUYECKU) TIONXO, paccMaTpuBaromIui  00yucHHE Kak
OCMBICIIEHHOE, CAMOCTOSTENFHO MHUIMHPYEMOE, HAlpPABICHHOE HA OCBOCHHE CMBICTIOB Kak . 1€EMEHTOB
IMYHOCTHOTO ONBITA. 3alaya YYHTeNs B KOHTEKCTE 3TOTO MOJX0ia — MOTHBALMS M CTHMY.HPOBAHHC
OCMBICIIEHHOI'O YIEHHUS,

—  npobnemuwil  TOAXOH, IIPEANOJATAIOIIMHA YCBOCHHE MPOrpaMMHbIX 3gapui (M0 OCHOBHBIM
3aKOHOMEPHOCTAM) B IIPOIECCe peIeHus MPOoOIeMHBIX 3alad M HCTOPHYECKHX CHTyalMi. KOTOpbIE
MpHAAlOT OOYy4EHHIO IOMCKOBBIM M MCCIIENOBATENIbCKHA XapakTep. [Ton mpobnemHOM cuTyanuei
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[OHHMAaeTCs WHTEIUIEKTyalbHOE 3aJaHde, B pEe3y/IbTaTe BBINOJHCHHUSI KOTOPOIO y4ammics JIODKEH
PACKpEITh HEKOTOPOE MCKOMOE OTHOLICHHE, neifcTBre. DTOT HOAXOA IpeLyCMaTpUBaeT MOTHBALHUIO Ha
BBICOKOM YpOBHE aKTMBHOCTH M CaMOCTOATEIBHOCTH MBIIIICHHSA yHAIXCH. [IpobneMHBIiT TOAXON
paccMaTprBaeTcs Kak BeAyLIui (XOTs U HeMCUEPITHIBAIOIIHIT) IPHHIIAI PA3BUBAIOLIETO 00y ICHUS

Ofniee KOJTHIECTBO 9acoB -2384.
5 knmacc-34u (1 9 B HeneINIO)
6 xnacc-344 (1 4 B HEJENIO)
7 xnace -344 (1 4 B HezleMO)
8 xmacc-68 4 (2 4 B HENEMO)
9 knacc-68 4 (2 4 B HeseIo)

MeTranpeIMeTHbIE Pe3VIbTAThI 00YYeHu:
MeTanpeIMETHEIMA ~ Pe3yJIbTaTaMid 110 OHONOTHH SBIACTCS (opMupOBaHKe YHHBEPCATBHBIX YUCOHBIX
neitcreuit (YVY ).
Pezynamusnsie YY/I:
5-6-i1 wiaccel
CaMOCTOATENbHO OBHApYXHBaTh U (BOPMyIHpOBaTh Y4eOHYIO npobieMy, ONpeleNaTh Lenb YIeOHOH
TeaTeIbHOCTH, BRIOMpATh TEMY IPOEKTa.

T BRIIBHrATH BEPCHHU peIleHus mpoOieMBbl, 0CO3HABATh KOHEYHBIN PE3yIIbTar, BLIOMPATH U3 IIPEJI/I0KEHHBIX
H MCKATh CAMOCTOSTENFHO CPEJCTBA JOCTHKCHUS LENTH.
CocTaBisTh (MHIMBUIYATEHO UK B TPYIINe) [UIaH PEeeHus npo6ieMsl (BBITOIHEHUS IPOEKTA).
Pabortas 1o IUIaHy, CBEPSATH CBOM JEMCTBUS C LENBIO H, IIPH HeoOXOIHMOCTH, HCIPABITL OIMHOKH
CaMOCTOSITENBHO.
B nuanore ¢ yduTeseM COBEPIIEHCTBOBATE CAMOCTOATENBHO BLIPA0OTAHHBEIE KPUTEPHH OLEHKH.
7-9-# xnacchl
CaMOCTOSTENBHO OOHApYKUBaTh B (OPMYIHMpPOBaTh MPOOIEMYy B KJIACCHOH M MHIMBHIYyaJIbHOI yueOHOH
NesTeTbHOCTH.
BBIIBHIaTh BEPCHH PEIIEHMs POOJIeMBl, 0CO3HABAThH KOHEYHBIH pe3yJbTar, BEIOUPATh U3 MPELI0KCHHBIX
H MICKATh CAMOCTOSATENRHO CPENCTBA TOCTIKEHHUS LEIH.
CocTapmsTh (MHAMBAIYATLHO WK B IPYIIIE) IUTAH PELIeH s ITPOOIIeMBbI (BBITIOJTHEHHUS IPOEKTA).
[Ton6upaTs K KaXao# npodiaeme (3anade) ageKBaTHYIO el TeOpeTHYECKYIO MOJIETIb.
PaGoTas MO IpPEMNOKEHHOMY M CAMOCTOATENHHO COCTABICHHOMY ILIaHy, HCIOJIB30BATh napsmy ¢
OCHOBHBIMH M JIOTIOJIHUTE/ILHEIE CPeICTRA (CIPaBOYHAs IUTEPATypa, CII0XKHEIC npuGOpEI, KOMIIbIOTED).
[11aHHPOBATH CBOKO MHIMBHIYabHYIO 00pa3oBaTeIbHYI0 TPACKTOPHIO.

— PaBOTATE TI0 CAMOCTOSTENHLHO COCTABICHHOMY TUIAHY, CBEPAACH ¢ HUM H IIENbIO AeATCIPHOCTH, HCIpaBIiii
OIMUOKH, HCIONB3Ys CAMOCTOATE/IBHO MOA00paHHbIE CPENCTBA (B Tom umcie H MiHTepHEeT).
CBOGOIHO TONB30BATHCS BHIPAOOTAHHBIMA KPUTEPHAMH OLECHKM M CAMOOUCHKH, HCXOIS H3 ueny
JR 110X CS KPUTEPHEB, PA3IAYasl pe3y/IbTaT i CoCoOB! ISHCTBUA.
B xo7ie Ipe/icTaBIeH s IPOEKTA [aBaTh OIEHKY €ro pesyipraTaM.
CaMOCTOHTeIIBHO OCO3HaBaTk IIPHYHHBI CBOEro ycmnexa HITH HEeycnexa H HaXxoOouThb CHOCO6BI I LIX0da H3
CUTYaI} HeyCclexa.
VY MeTh OIEHHTh CTENEHD YCIEIMHOCTH CBOSH MHIMBUAYaTbHOMN 06pa3oBaTeIbHOH NeATEIBHOCTH.
JlaBaTh OIEHKY CBOMM IIMYHOCTHBIM KadecTBaM H HepTaM Xapakiepa («xaxoB £»), OIIPENeNIITh
HATPABJIEHHS CBOETO PasBUTHS ((KAKUM 5 XOUy CTaTh», «4TO MHE IS 3TOTO HAIO CHENaThy).
CpenctBoM (OPMHPOBAHUS PETYJIATHBHBIX VV]I cnyxaT TEXHOJIOTHS MpOOJIEMHOro auanora Ha dTare
M3yueHMsl HOBOIO Marepvana U TEXHOJOTHs OLCHMBAHMI 06pa3oBaTeqbHBIX AOCTHKEHUH (y4eOHbIX
YCIIEXOB).

IHoznagamensuvie YY/I:

5-6-# KIaccel

AHATH3UPOBATH, CPABHHBATE, KIACCH(UIMPOBATE U 0606mars (GakTel # SBICHHS. BEIBIATE IIPUUMHBL U
CJI€ZICTBHS IIPOCTHIX SIBJICHHIA.
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OCYIIeCTRIATh CpaBHEHHE, KIACCH()HUKAIMIO, CAMOCTOATEILHO BLIOMpAs OCHOBAHHA M KpPHICcpHH A
yKa3aHHBIX TOTHYECKHX OIEpaIlyif; CTPOMTh KIACCHQHUKAIMIO Ha OCHOBE IMXOTOMHHECKOTO ne.leHus (Ha
OCHOBE OTPHLIAHHS).

CTpOHTE JIOTHYECKOE PACCYKIEHHE, BKIIOYAIOIee YCTAHOBIEHHE IPHIHHHO-CIIEACTBEHRBIX CBA3eH.
Co3aBaTh CXeMATHUECKUE MOJIENH C BBIIETIEHHEM CYIIECTBEHHBIX XapaKTEPHCTHK o0BeKTa.

COCTABJIATH TE3WCHI, pPasMMYHBIE BHIBI IUIAHOB (TPOCTBIX, CIOXKHBIX H t.11.). IIpeoOpua30BBIBATE
uH(OPMAINIO W3 OJHOTO BHUMA B JAPYTO# (TabmuIy B TEKCT H np.).

BEIUHTHIBATH BCE YPOBHM TEKCTOBOH MH(OPMAIIHH.

VMeTh OIpefeNsiTh BO3MOKHbIE HCTOUHHKH HeOBXOMMMbIX CBEIEHHUIT, MPOM3BOIUTE MOUCK MH(OPMAIIUH,
AHATM3MPOBATH U OI[CHUBATH €€ JIOCTOBEPHOCTD.

7-9-1 Kiacchl

AHaJIH3UPOBATH, CPABHUBATH, KJIACCH(QHUIMPOBATE M 0000IIATH OHSTHI:

— faBaTh ONpE/Ie/IEHHe IOHATUSIM Ha OCHOBE U3Y4YECHHOTO Ha PasuHBIX IPEIMETaX yaeOHOro MuTepHana;
— OCYIIECTBIIATH JIOTHYECKYIO OTIEPAIHIO YCTaHOBJIEHHS POAO-BUIOBEIX OTHOIIEHUH;

_ 0606ImATh MOHATHS — OCYLIECTBIAThH JOTMYECKYIO OIEpAalHio Mepexoja OT MOHATHA C MEHBIINM
00BEMOM K TTOHATHIO ¢ GONIBIIUM 00BEMOM.

CTpPOWUTE JIOTHIECKOE PACCYKIECHHE, BKIFOYAIOIIEe YCTAHOBIEHUE NPUTHHHO-CIEICTBEHHBIX CBszei.
C0371aBaTh MOJIENH C BBIICICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTa, npeo6pa3oBEIBaTL MOMAEIH C
1eJTHIO BRIABJIEHHS OOIIMX 3aKOHOB, ONPEICTIAIOMIUX JaHHYIO IPEAMETHYIO 00acTs.

[IpencraBisaTe MHOOPMALUIO B BUE KOHCIIEKTOB, Ta0IIul, CXeM, rpa@uKoB.

[Ipeo6bpasoBbiBath MH(GOPMAIUIO K3 OJHOIO BHIA B Ipyro# W BHIOMpPATH YIOOHYIO M ceos bopmy
duxcamuu u mnpencrapneHus HHQopMarmu. IIpeacTaBIATh HHGOPMALMIO B ONTHMAIbHON (opme B
3aBHCHMOCTH OT afIpecara.

Il 3TOr0 CamMOCTOSTENHHO MCIOJB30BaTh PA3IHYHbIC BAABI HTCHUA (u3ydaromee, MPOCMOTPOBOE,
03HAKOMUTEIBHOE, TIOHCKOBOE), IIPHEMBI CITyIIaHHs.

CaMoMy cO37laBaTh HCTOYHHKH HHQOpPMAIMH DPasHOro THNA M UL PasHbIX ayIUTOpHi, codmonarb
rH(GOPMAIHOHHYIO THIHEHY U NIPaBHIIa uH(pOPMAIMOHHOH OE30MacHOCTH.

VMeTh MCIIONB30BATh KOMITBIOTEPHBIE M KOMMYHHKALIMOHHBIE TEXHOJOTHMM KaK WHCTPYMEHT I
JOCTH)KEHHS CBOMX Ielleil. YMeTh BbIOHparTh aJeKBaTHbIC 3a/ade MHCTPYMCHTANBHBIC MporpaMMHO-
arnmapaTHBIE CPENCTBA M CEPBUCHL

CpenctBoM (opMHpOBaHHs IO3HABATENBHBIX VYV cnyxuaT yd4eOHBIM MaTepHan, H TIpeikie BCEro
POIyKTUBHBIE 3a1aHus yueOHUKa.

Kommynuxamuensie YY/I:
5—6-# KJ1acChl
~CaMOCTOSTEIPHO OPraHW30BLIBATE y4eOHOe B3aUMOICHCTBHE B TIpyTINe (ompemensaTh oOIME IIENH,
pacIpeessiTh POIH, JOrOBAPUBATECS APYT € IPyroM H 1)
7-9-# KJ1acchl
(FrcramBas CBOIO TOYKY 3PEHHUS, IPHBOIUTE apryMEHTBL, IOATBEPIKIAd HX dbaxramu.
B MCKycCHMHM YMEThb BBIIBHHYTh KOHTPapryMEHTHI, nepedpa3vpoBaTh CBOIO MBICIB (BJANCHHC
MEXAHH3MOM IKBHBAICHTHBIX 3aMeH).
YVUuThCS KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JIOCTOUHCTBOM NpPU3HABATH o1ub0YHOC b CBOET0
MHeHH4 (ec/I OHO TaKOBO) U KOPPEKTHPOBATh €r0.
MoHWMasi TOBMIMIO IPYTOro, pasiw¥aTh B €ro pedu: MHeHHe (TOUKY 3peHusi), IOKa3TENbCTBO
(aprymeHThl), JaKThl; THIIOTE3bl, aKCHOMBI, TEOPHH.
VMeTh B3IIISIHYTH HA CHTYALHIO C HHON MO3UIMK U JIOTOBapUBATHCS C JIFOZIbMH HHBIX MO3UITHH.
CpenctsoM  (OpMHPOBAHHS KOMMYHHKATHBHBIX VV][ cayxaT TEXHONOIHS MpoGneMHOro auanora
(mo6y)Xaaromit ¥ HONBOAAIIMEA [Maor) W OpraHh3alis paGoTBl B MalbIX TIpymmax, a TaKkke
HCIIONF30BAHHE HA YPOKAX 3JEMEHTOB TEXHOJIOTHHI IPOJTYKTHBHOIO ITCHHA.

[IpeMeTHBIE PE3YILTATHI

Vyaruiics Hay4YHTCH:
s[I0JTH30BATHCS HAYYHBIMH METOJaMM Ul pacro3HaHHs OHOJIOIHYECKHX npobneM; AaBaTh Hay4HOC
06BsAcHeHHe OGHOIOTHYECKHM (akTaM, MpoIeccaM, SBJICHHAM, 3aKOHOMEPHOCTAM, WX pPOJH B JKM3HA
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OpraHu3MOB M 4YeJIOBeKa; IPOBOIUTH HAOMIONEHUS 32 KHUBBIMU O0BbEKTaMH, COOCTBEHHBIM OpI AHH3MOM;
OMHCHIBATE OHONOrHYEeCKHE OOBEKTHI, IPOLECCHl M SBIEHHS, CTABUTHL HECIIOMKHBLIE OHOJIOIHYECKHe
SKCIIEPUMEHTHI U HHTEPIIPETUPOBATh UX PE3YIIBTATHL.
SHCIIONIB30BATE CHCTEMY OHOJNIOTHYECKMX 3HAHMH — TIOHATHS, 3aKOHOMEPHOCTH, 3aKOHBl. TEOpHH,
HMEIOIKME BaXHOE 00meoOpa3oBaTenbHOE M I03HABATENBHOE 3HAUCHHE, CBEJCHHSIMH 10 HCTOPHU
CTAQHOBJICHHUS OHONOTHHU KaK HAYKH.
"HCIIOJIb30BATh IPUEMBI: OKa3aHHs IIEpBOM IOMOIIM; pallHOHATBHONM OpraHM3aliu TPyJa N OTIBIXA;
BRIDAIIMBAHKS M PA3sMHOXKEHMS KYIbTYPHBIX PACTEHMH M [JOMAIIHUX JKHBOTHBIX, yXOIa :a HHMU;
MpOBEICHUs HaONIONEHUH 3a COCTOSHHEM COOCTBEHHOrO OpraHusMma; mpaBuiaa paboThl B kaOuHeTe
Ouonorum, ¢ 6uonorudeckumu npubopamu u
HHCTPYMEHTAMH.
"[[DUMEHATH HABBIKM MCIIOJIb30BaHUS HAYJHO-TIONMYJISAPHONH JHTEpaTypbl IO OHOJIOTHH, CIIPaBOYHBIX
MarepualioB (Ha OyMaXKHBIX U 3JIEKTPOHHBIX HOCUTENNX), pecypcoB MHTepHETA MIPH BBIIONHEHHN YIeOHBIX
3azay.
Yuamuics NoJyYuT BO3MOKHOCTE HAYIHUTECSL:
"0CO3HAHHO HCIIOJIb30BATh 3HAHUS OCHOBHBIX TPABUI MOBEAEHHS B MPUpPOIE H OCHOB 3I0pOoBOI0 06pasa
JKU3HH B OBITY;
=BbIOMPATH IEIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOHMX HEHCTBHSAX M MOCTYNKaX IO OTHOIIEHHIO K JKHBOH
NPHPOJE, 370POBBI0 CBOEMY U OKPYIKAFOIIHX;

© OPHEHTHpOBATBCS B CHCTEME TO3HABATENBHBIX IIEHHOCTE — BOCHPHHHMATH MH()OPMAIMIO
OHOJIOrHYECKOro CONEPIKaHUS B HAyYHO-IIONYJIIPHOM JTHTEpaType, CPeACTBaX MacCOBOH MH(OPMAIUH U
UHTEPHETPECYpCax, KPUTUYECKH OLEHHMBAThH [OJIYYEHHYI0 WH(OpMAIHIO, aHAIH3UPYS €€ ColepKaHue U
IaHHBle 00 HCTOYHMKe MHGOPMAIMH; CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COO! (IEHHS O
OHOIOrHYeCKHX ABIEHHUSX M IPOLECCAX HA OCHOBE HECKONBKUX MCTOUHMKOB MH(POPMALIMH, COM| 1BOKIAATE
BBICTYIUIEHUE [IPE3CHTAIMEH, yUUTEIBAsS OCOOEHHOCTH ayAUTOPUHU CBEPCTHUKOB.

JKuBele opraausmel 5-7 Knacc
Yuawuiica nayqumes:

BLIZIENATh CYIIECTBEHHBIE IIpH3HAKM OHOJIOrHYecKuX O0OBEKTOB (KIETOK M OPraHu3MOB [ACTEHMH,
’KUBOTHBIX, IPUGOB, GaKTepHii) U MPOIECCOB, XapaKTEPHBIX IS KHUBLIX OPraHU3MOB;

&pryMeHTHPOBaTh, IPHUBOAUTH JOKA3aTEJBCTBA POJCTBA PA3NMYHBIX TAKCOHOB DACTEHHH, JHBOTHBIX,
rpuboB u OakTepHii; apryMeHTHpPOBATh, IPUBOAUTH [10KA3aTENbCTBA DPa3MuYdil pacTeHWH, NHBOTHBIX,
Fpubos u baktepwuii;

OCYIIECTBIIATh KIaCCHQHUKAIMIO OMONIOru4ecKuX 00BEKTOB (pacTeHHil, UBOTHBIX, OakTepuii, rpuboB) HA
OCHOBE OIIPEJIENIeHNs UX IPUHAANIECKHOCTH K ONIpeIeIeHHOM CHCTeMaTUIeCKO IPyTIIie;

7yaCKpBIBATE pOJNHh OHOJNOTHUH B MPAKTUYECKOH NESTENbHOCTH JOJEH; pOnb pa3iM4HbIX OpPraiu3MoOB B
’KU3HU YEIIOBEKA;

®OBICHATE OOLUIHOCTD TPOMCXOKIAECHUS M SBOFOIMK CHCTEMATHYECKUX I'PYII PACTEHMH W JKHI'OTHBIX Ha
TfhyMepax COMOCTABICHHAS GHOIOTHYECKHX 0GBEKTOB;

BBISIBIIATE IPUMEPE] M PACKPBIBATE CYIIHOCTh MPUCIIOCOONEHHOCTH OPraHU3MOB K Cpejie 00UTaHN 4,
pa3NuYaTe O BHEIIHEMY BHIY, CXeMaM W OIMCAHWSM peajbHble OHONOrMYecKue OOBEKTHI MM HX
1300paKeHus], BEISIBIIATE OTIIMYATENIbHBIE IIPU3HAKYA OMOIOTMYECKUX OOBEKTOB;

@PaBHHBATh OHONOTHYECKHE OOBEKTHI (pacTeHMs, IKUBOTHBIE, OaxkTepuu, TpUOBI), TPOLECCH
YKU3HEESITETBHOCTH; Ie/IaTh BRIBOJRI M YMO3AKTIOUEHHS HAa OCHOBE CPaBHEHHS,

¥CTAHABJIMBATE B3aUMOCBS3H MEXIy 0COOEHHOCTAMH CTPOEHHUS U (DYHKLUUSMH KIETOK M TKaHEeil. OpraHos
M CHCTEM OpPraHoB; MCIIOJIB30BaTh METOAbI OWOJIOrMYecKod Hayku: HaOmoZaTh M ClHCHIBATH
Buomorndeckue OOBEKTBI H IPOIECCH; CTABUThH OHOJIOIMYECKHE SKCIEPHMMEHTbI H O0BACHATH HX
pe3yIbTAaTHI;

3HATh W ApryMEHTHPOBATH OCHOBHBIE IIpaBHIIa TMOBEIEHHUS B IPUPOJE; aHAIU3HPOBaTh H OLEHHBATH
HOCHENCTBHA JEATECIIRHOCTH YCIOBCKA B IIPHPOIEL,

®IHUCHIBATH U UCIIOJIb30BATh IIPUEMbI BHIPAIIMBAHUSA U PA3MHOKEHHUS KYJIbTYPHBIX PACTEHHH M IOMAIIHHX

’KMBOTHBIX, YX0/1a 33 HUMH,
¥HATh ¥ CODIMIOATh MpaBuia paboThl B kabuneTe OGHONOTHH.



YeJlOBEK ¥ €r0 3J0pOBbe 8 Kitacc

Vuawuiics nayvyumes:

sBBIIEISTH CYIIECTBEHHBIE MTPU3HAKA GHONIOrMYEcKUX 0OBEKTOB (PKMBOTHBIX KJIETOK M TKaHEH, OPraHoB K

CHCTEM OpPraHOB YEJIOBEKa) M IPOLIECCOB KU3HEAEATENLHOCTH, XapaKTepHBIX ISl OpraHu3Ma 'I€JI0BEKa;

ApryMEHTHPOBATH, IIPHBOIHUTE J0KA3aTENbCTBA B3aHMOCBS3H YEIOBEKA M OKPYKAIOLIEH Cpeibi. pOACTBA

yelqoBeKa C JKMBOTHBIMH; apryMEHTHpPOBATh, IPHBOAMUTEL J0OKA3aTENbCTBA OTIMYMM  4elnoBeka OT

MKUBOTHBIX;

apTYMEHTHPOBATh, INPUBOIWTE OKA3aTeNbCTBA HEOOXOMHMOCTH COOMONEHHST Mep MPO() HIaKTHKHA

3aboseBaHmii, TpaBMaTU3Ma, CTPECCOB, BPEIHBIX MPUBBIYEK, HApPYIIEHHA OCaHKH, 3pEHHA, CiyXa,

HH(EKIIMOHHBIX ¥ IPOCTYAHBIX 3a00/ICBaHNH;

@OBSICHATH IBOJIONHIO BHIa UelloBEeK pasyMHBIH Ha NPUMEpPax COMOCTAaBICHHU OMOJIOIHYECKHX 00BEKTOB

¥ IPyTUX MaTepUallbHbIX apTe(daKkToB;

BHISBJIATH TPUMEPHI ¥ IOSCHATH IIPOSBICHHUE HACIEICTBEHHBIX 3a00NeBaHMHM y HYEIOBEKA, YLIHOCTE

[IPOIIECCOB HACNEICTBEHHOCTH ¥ U3MEHYHMBOCTH, IIPUCYIIUAX JETIOBEKY:

PA3ITHUATH 110 BHEITHEMY BHJLY, CXEMaM U OMMCAHUSAM peallbHbIe GHoTorndeckue 0OBeKTHI (KIeTRH, TKAHH,

OpraHbl, CHCTEMBI OPTAHOB) MM MX H300Da)KCHHUS, BBIABIATE OTIMYIUTENBHBIE IPH3HAKN OHOIOMHIECKHX

00BEKTOB;

@PAaBHUBATH OMOJOTMYECKHE OOBEKTHI (KIETKH, TKAHH, OPraHbl, CHCTEMBI OPraHoB), [POLECCH!
— KH3HE/IeITeTbHOCTH (IMTaHKe, [bIXaHWe, OOMEH BEINEeCTB, BbLOEIEHHE H 1p.); ACIaTh BLIBOJBI U

YMO3aKIIOYeHUS Ha OCHOBE CPaBHEHMS,

YCTAHABIHBATEH B3aMMOCBS3H MEXIY OCOOEHHOCTAMHE CTPOEHHS ¥ QYHKIHMAMY KIETOK H TKaHElH. OpTraHoB

i CHCTEM OpraHOB; WCIONB30BATH METOABl OHONOIMYECKOd Hayku: HAOIIOZATe M OIHCHIBATH

@uonornyeckue 0OBEKTH B MIPOLECCHL; TPOBOAMTH HCCIIEI0BAHMS ¢ OPraHU3MOM YENIOBEKa ¥ 00BsCHATE MX

pe3yJbTaThl;

3HATH ¥ apIyMEHTHPOBATH OCHOBHBIE TPHHIMIIE! 3[0POBOTO 00pa3a JKU3HU, PALMOHAIBHON OpIaHH3aNH

TpyZa 1 OTAbIXa;

aHAIM3UPOBATh U OIIEHUBATh BIUsHKE (haKTOPOB PHCKa Ha 3/[0POBbE YE/IOBEKA,

®IIICHIBATH ¥ MCIIOIB30BATh TPHEMBI OKA3aHMs MEPBO [OMOLIM; 3HATh U COOMIONAT IpaBmia paboTkl B

rabuHeTe OHOJIOTHH.

Yuawutics nony4um 603M0ICHOCHb HAYUUMbCA!

O6BACHATE HEOOXOIMMOCTh TIPUMEHEHHs TeX MM MHBIX NPHEMOB NPH OKA3aHWH MEPBOH J0BpadeOHOM

IIOMOIIH TIPU OTPAaBIEHHAX, 0XKOrax, 0OMOPOXKEHUSX, TpaBMax, CIIaCeHHM YTOMAIOMIEr0, KPOBOTEICHHAX:

HAXOIATH HHADOPMAIIMIO O CTPOEHUHM M JKH3HEAEATENBHOCTH YEIOBEKa B HAYYHO-TIOIY/IIPHOH’ NN TEPATypE,

GHONMOrHYeCKHUX CIIOBApsIX, CIPaBOYHMKAX, HHTEPHET - pecypcax, aHalM3MpOBaTh H OLCH!HBATH €€,
_ EPEBOINTH U3 OJIHO (DOPMEI B APYTYIO;

SPHEHTHPOBATHCS B CHCTEME MOPAIBHBIX HOPM U IIEHHOCTEH 10 OTHOIEHMIO K COOCTBEHHOMY 3/10POBBIO 1

37I0POBBIO JPYTHX JIEOLEH; HAXOAHWTH B y4eOHOM, Hay4dHO-NONMYIPHOM JUTEpaType, HHTEPHET- pecypeax

ﬁ[rbopmaumo 06 opranusMe denoBeka, OpOpMIITE €€ B BUIE YCTHBIX COOﬁLL[eHHuI'fI U JIOKIIan0B;

LAHAIM3UPOBATh ¥ OIEHWBATL LIENIEBBIC M CMBICIIOBBIE YCTAHOBKH B CBOMX NEHCTBHAX M IIOCTYIIKAX IO

OTHOIIEHMIO K 3OPOBBIO CBOEMY M OKPYIKAIOLIMX; TOCNENCTBHS BIUSHMS (PAKTOPOB PUCKA Ha 3H0POBBE

4ejloBeKa; CO3/aBaTh COOCTBEHHBIE MHUCHMEHHbIE W YCTHbIE COOOIIEHHS OO OpraHu3Me 4eloBukKa H ero

mKU3HEIeITeFHOCTH HA OCHOBE HECKOJIBKHX HCTOYHMKOB MH(OPMAIIHH, COMPOBOXKIATH BBIC YILICHHE

[pe3eHTaruel, y9uThBast OCOOEHHOCTH ay IMTOPUU CBEPCTHHKOB,

»paboTars B IPyIIle CBEPCTHUKOB INPH PELICHWH [103HABATENBHBIX 3aJad, CBA3AHHBIX C ocobeHHOCTSMHU

CTPOEHMS ¥ JKU3HENESTeIbHOCTH OpraHM3Ma UYelnoBeKa, IUIaHHPOBAaTh COBMECTHYIO AESTC/IbHOCTD.

YIHTEIBATE MHEHHE OKPYIKAOIIHX ¥ aJIeKBATHO OLEHUBATH COOCTBEHHBIH BKJIA B ICATENBHOCTE I'PYIIIB.

O61ue OHoMOrHUeCKHe 3aKOHOMEPHOCTH 9 Kilace

Yuawuiica nayvumes.
sBBUIENSTh CYIIECTBEHHBIE MpH3HAKH OHONTOrM4eckux OOBEKTOB (BHAA, SKOCHCTEMBI, ouocdepsl) u
NIPOLECCOB, XapaKTEPHBIX A COOOIIECTB JKHUBBIX OpradiMu3MoOB;
=sapryMEHTHPOBATh, IPUBOIUTE JOKA3aTeIbCTBA HEOOXOAUMOCTH 3aIUThI OKpY KaroLIeH cpesl;
sapr'yMEHTHPOBATh, I[PUBOJIUTH JOKA3aTelIbCTBA 3aBHCHMOCTH 3JI0POBBS HEIIOBEKA OT COCTOSHHA
OKpYIKaloIleH Cpes;



sQCYIIECTBIIATh KiIacCH(UKAIIIO OHOMOTHYECKUX 00BEKTOB Ha OCHOBE ONPEIETICHHUSA UX IPHHA/ 1EKHOCTH
K OIpeNeNIEHHOM CUCTEMAaTHYECKOH IPYIIIE;
*pPaCKpHIBATH POJIb OUOJIOTHU B TPAaKTHYECKOH IESTEIBHOCTH JIOAEH; pojb OMOJOrHYecKuX O0BLEKTOB B
IPUpOJie W JKW3HH 4YelOBEKa; 3HAYEHHE OMONOTHYECKOro pasHoobpasus i coxpaHeHHs Oiocepsr;
O0BSCHATH OOIMHOCTH IPOUCXOXACHHS H OBOJIOLMHM OpPraHM3MOB Ha OCHOBE COIOU raBIeHMS
"ocobeHHOCTEH HX CTPOEHHS W (PYHKIIMOHUPOBAHUS;
OOBACHATE MEXaHH3MBl HACIEJCTBEHHOCTH ¥ W3MEHUYMBOCTH, BO3HUKHOBEHMs HPHCIOCOD.I€HHOCTH,
npouecc BHA00Opa3oBaHMs, paziauyaTh I10 BHEINHEMY BHIY, CXEMaM M OIMCAHUSIM PEallbHBIE
GUOOrHUecKHE OOBEKTHI WM HX H300parKeHHs, BBIABIASL OTIMYHTENBHBIC NPH3HAKH OHONOrHYECKHX
00BEKTOB;
CpaBHHBaTh OWoOIOrHYecKHEe OOBEKTHI, IIPOLECCHI;, [eNaTh BBHIBONbI H YMO3AKIIOYEHHS Hi OCHOBE
CpaBHEHHS;
YCTAHABIMBATE B3aHMOCBSI3H MEXKITy OCOOCHHOCTAMM CTPOEHHA B (DYHKLUAMH OPTaHOB B CHCTEM OPraHoB;
YCITONIE30BATh METOBI OHOIOIMYecKOH Hayku: HAOIIOAaTh H OIMCHIBATE OHMOJIOTHYECKHE OVBEKTHI U
[POLECChI; CTABUTH OUOIOTHYECKUE SKCIIEPHMEHTHI U O0BACHATE HX Pe3yJIbTaThl;
¥HATH W APIYMEHTHPOBATH OCHOBHBIE IIpaBHMia IIOBEAEHHMs B IPHPOME; aHATU3HWPOBAaTh H OLEHHBATDH
MOCHEACTBHUS ACATEIBHOCTH YEJIOBEKA B IIPHPOJIE,
®IIMCHIBATH U MCIIOIB30BATh [IPUEMBI BBIPAITUBAHHS U PA3MHOXKEHHS KyJIbTYpPHBIX PACTEHHH U [1OMAlIHHX
_ JKHBOTHBIX, yXOJla 32 HUMHU B arpoleHo3ax;
faXOMUTh B y4eGHOH, HaydHO-TIOMYJIAPHON JMTEpAaType, HHTEPHET - pecypcax HHQOPMAIHUIO O JKHBOIH
npupoje, 0pOPMIISTE €€ B BUJIE IMCEMEHHBIX COOOMIEHUH, TOKIa10B, pedepaTos;
HATH U cOOMOnaTh Npapuia paboTel B kabuHeTe OHOTIOTHH.
Vyawyuiica nonyvum 603MOACHOCb HAYHUMBCA!
HOHMMATh  9KOJIOTHYECKHE pobieMel, BO3HMKAIOIIHE B YCIOBHSAX  HEpalUOHAIBHOTO
HIPUPOIOIONE30BaHMS, W IyTH peIeHus 3THX [po0JieM; aHaIW3UpOBaThb H OLEHHBATH LCICBLIE U
EMBICITOBEIE YCTAHOBKM B CBOHMX MJEMCTBHSX M IIOCTYNIKax IO OTHOIIEHHIO K 3/0POBBIO CBOEMY H
OKpPYXKAIOIKX, ITOCIENCTBHA BIHAHHUA Cl)aKTOI)OB pUCKa Ha 300POBLE JeJIoBEKAa,
MaXOJNTh HHGOpPMAIMIO 1O BompocaMm o0mel Ouomorud B HAy9YHO-NOMYJSIPHOH  JIHTEPATYPE,
CIelHaTH3UPOBAaHHBIX OMOIOTHUECKHX ClIOBapsX, CIIPABOYHHKAX, HHTEPHET - pecypcax, aHallu3|1poBaTh H
OLIEHUBATh €€, IIEPEBOIUTE U3 OJHOH (POPMBI B IPYTYIO;
®PUEHTHPOBATLCA B CHUCTEME MOPAIBHBIX HOPM H LEHHOCTEH MO OTHOIIEHHMIO K OOBEKTav JKHBOH
[IPHPOIEI, COOCTBEHHOMY 3/I0POBBIO M 3I0POBBIO JPYIHX JIIOJEH (IIPU3HAHWE BBICOKOH HEHHOCTH JKH3HH
BO BCEX €€ IPOSABJIEHHUSIX, 3KOJOIHYECKOEe CO3HAHUE, SMOIHOHATBHO-LIEHHOCTHOE OTHOIIEHHE K 00BEKTaM
’KHBOH TIPUPOJIBI);
®0371aBaTh COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOINEHHS O COBPEMEHHBIX Npobiemax | o0mactu
SHONOTUMM ¥ OXpaHbl OKpYXarollled Ccpeasl Ha OCHOBE HECKOJIBKMX MCTOYHUKOB MH(| 'pMaLlill,
CONPOBOXKIATH BREICTYIIJIEHUE TIPe3eHTalINeH, YIUTHIBAsS OCODEHHOCTH ay IMTOPHH CBEPCTHHUKOB,
paboTath B rpyIire CBEpPCTHUKOB IIPH PELIEHUH [103HABAaTEJIbHBIX 3a/1a4, CBA3AHHBIX C TEOPETHYECKHMH H
fhakTHyeckuMH pobaeMaMy B 00JIaCTH MOJIEKYJIAPHOH OHOJIOTHH, FeHEeTHKHU, KOJIOTHH, OHOTEeXHOJIOTHH,
MEIHIHHEI i OXPaHEl OKPYXKarollleH cpellbl, INIAaHUPOBaTh COBMECTHYIO J€ATeIbHOCTD, YIHUTEIBATL MHEHHE
OKPYIKarOUIMX U a/IEKBATHO OIEHMBATH COOCTBEHHBIN BKJIAM B AEATEIBHOCTE IPYIIIIEL.

Coaepixanne Kypca 0HoJI0THH



Trnace

Beenenune
Mup KHBBIX OpPraHM3MOB. YPOBHM OPTaHH3AlMH W CBOMCTBA JKMBOr0. DKOCHCTeMBL. buochepa —
rnobanbHas JKOJOTMYECKas CHUCTeMa; TPaHMIEl M KOMIOHEHTEl Omocdepsl. IlpHumHEI MHOI00Opasus
JKHUBBIX OpPraHu3MoB. DBomonuonHash Teopust Y. Jlapuna 0 mpucrocobieHHOCTH K pazHOOOpazHbIM
ycIoBUsM cpenbl oOuTaHus. EcTecTBeHHAs crcTeMa KIacCH(pUKAMH KaKk OTpaKeHHe Mpoliecca BOMIOIHH
OpraHu3MOoB.
Pasnen 1. Ilaperso IlpokapuoTsl
[Tpoucxoxnenne u sBomorus Oaxtepuil. OO0mue CcBoOWCTBA MNPOKAPHOTHYECKUX OPIAHU3MOB.
Mmuoroobpasue dopm baxrepuit. Ocobennoctu crpoenus OaxrepuanbHoi kietku. [lomarue o Tumax
obmMeHna y  npokapuoT. OcoOeHHOCTH  OpraHu3alldd W JKA3HENCSITENbHOCTH  [1POKAPUOT;
pacrpocTpaHEHHOCTE U POJb B OHOIIEHO3aX. DKOIOTHIECKas POk H MEAUIIMHCKOE 3HaUeHHe (Ha mpuMepe
npezacrasutenel noauapcrsa Hactosime 6akrepun).
JleMoHCTpaus
Crpoenwue KIeTOK Pa3IHuHbIX IPOKAPUOT.
Paznen 2. Haperso I'pubsr
Tema 2.1. Ob1mas XxapakTepHCTHKA TPHOOB

_Ilpouncxoxkaenue u IBomronus TpuboB. Ocobennocmu cmpoenus Kiemok 2pubos. OCHO6Hbie yepmbl
Jp2aHU3ayuU  MHO20KIEMOoYHblX 2pubos. Omodenvr: Xumpuouomurxoma, 3uzomuxoma, Ackomuxoma,
basuouomuxoma, Omuxoma, epynna Hecoseputernnvie epubel. OCOOEHHOCTH KU3ZHEIEATE/ILHOCTH H
pacipocrpanenue. Poib rpubos B 6HoneH03aX H XO35IHCTBEHHON AEATEIPHOCTH YeII0BEKa.
JleMoHCTpams
CxemBl CTpOEHHsI IpEACTaBUTENEH pasNUYHBIX CHCTEMaTM4YecKHX Ipynn rpuboB, pasiId4HBIE
npelcTaBuTeNH HapeTea [ pudel, CTpoeHKe MIOA0BOTO Tella HUIAIOYHOro rpuda.
Tema 2.2. JIummaiHUKH
[Tonarue o cumbuose. Ob6mIas XapakTepUCTHKA THITAKHUKOB. THITB CIOEBHII JIULIIAHHUKOB; OCOOEHHOCTH
KU3HENESTeNbHOCTH, PACTIPOCTPAHEHHOCTE M 9KOJIOTHYECKas pOJib JIMIIAHHUKOB.

EMOHC st

CxeMBl CTPOCHHUS TUINAHHUKOB, Pa3IMYHbIE [IPeICTABUTENH TUIIAHHUKOB.
JlaGopaTopHble H NpaKTHYecKHe PadoThl
JlabopatopHas pabora 1 «CTpoeHHE IIIECHEBOTO Tpuba MyKOpa, paclo3HaBaHHUE ChEAOOHBIX M [TOBUTHIX
rpubOBY.
Paznen 3. llaperso PacTenns
Tema 3.1. Obmas XapakTepucTUKa PacTeHUH

" acTHTENBHEBIA OpraHmu3M Kak I1eJ0CTHas cucTemMa. KileTky, TKaHH, OpraHbl ¥ CUCTEMBI OPraHOB PaCTEHHH.
Perymsus »xu3HEEATENFHOCTH pacTeHuit; putoropmonsl. OcoOEHHOCTH KH3HEAEATENBHOCTH PACTEHHH.
®otocunTes. [Turmentel. CucTeMaTika pacTeHU; HU3IIHE U BBICIINE PACTCHHS.
JTlemonctpanus
PucyHku yueOHHMKa, IWOKa3BIBAIOIINE OCOOCHHOCTH CTPOEHHS M IKH3HEAEATENbHOCTH Pi3IHYHBIX
Hpe,[[CTaBHTCHCﬁ ImapCTBa paCTeHHﬁ. CXEMBI, OTpaKaloue OCHOBHBIC HaIIpaBICHHA BOJIFOLIHH
PACTHTENBHBIX OPraHU3MOB.
Tema 3.2. Huzmue pacTeHus
Bopmopocnu kak apesHedmas rpynna pactenmit. Ofmas xapaxrepucTka Bomopociei. OcodeHHOCTH
crpoenns Tena. OJHOKIETOUHBIE W MHOTOKJIETOUHBIE BOLOpOCIH. MHOrooOpasue BOAOpOCIEli: OTACIIbI
3enéusle Bopopocu, Bypere Bomopocnu u Kpacusie Bogopociu. Pacnpocrpanerue B BOIHBIX U 11a3EMHBIX
BuoIIeH03axX, IKOJIOTHIECKast poJib Bogopociel. IIpakTudeckoe 3HaYEHHE.
IleMoHCTpALHS
CxeMbI CTpOEHHUs BOJOPOCIIEN Pa3IuYHEIX OTAEIIOB.
Tema 3.3. Briciiue CIOpOBLIE PACTEHUS
[Ipoucxoxaenue u oOImas XapakTepUCTHKa BBICHIMX pacTeHuil. OcoOeHHOCTH OpraHu3aiud U
WHIMBHYalbHOrO pa3sBuTHA Bhlcmx pacTenuil. Croposbie pactenns. OOmas XapakTepHCTHKA,
nporcxoxaerne.  Otmen  MoxoBHIHBIE, OCOOEHHOCTH — OpraHu3allMM,  JKH3HEHHOIO  IIHKJA.
Pacnipoctpanense u poib B 6uonenosax. Oraen [lnayHoBugHEIE; 0COOCHHOCTH OpraHH3al[HH, JK113HEHHOIO
uukia. Pacnpocrpanerne u pons B Gmonenosax. Otamen XBolIeBHIHBIE; 0COOEHHOCTH OpIiHH3ALHH,
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KU3HEHHOTO IMKNa. PacmpocTpaHeHue H poib B OHOLEHO3aX. Otpen IlamopoTHHKOBHIHBIE.
[Ipoucxox/enne MW OCOOEHHOCTH OPraHM3aluH INanopOTHHKOB. Ku3HeHHBIH IMKJI I1ar0POTHUKOB.
PacrnpocTpaHeHue U poilb B OHOLEHO3ax.

JlemoHCTpaIst

CxeMBbl CTPOGHHS W JKH3HEHHEIX IMKIIOB MXOB, XBOWIEH H M/IAyHOB, Pas/H4HBIC TPEICTABUTC I MXOB,
[IayHOB ¥ XBOIIEH, CXEMBI CTPOEHHMs NAlOPOTHHMKA; IPCBHHE MAlOPOTHUKOBHIHAIC, cxena IHKIa
Pa3BUTHSA MANOPOTHHUKA, PA3MYHbIE PEJICTABATENA NANOPOTHUKOBHIHBIX.

Tema 3.4. Beiciue ceMeHHBIe pactenust. Otnen TonoceMeHHbIE PACTEHHS

IIpoucxoxkienne ¥ 0COBEHHOCTH OpPTaHM3alMU TOJI0CEMEHHBIX pacTeHuil; CTPOEHHE Tena, JKH3HEHHBIC
dopMsI ronoceMeHHbIX. MHOroo6pasue, paclpoCTpaHEHHOCTE [OTOCCMEHHBIX, HX pons B OHOIIEHO3aX H
IPaKTHYECKOE 3HAYCHHE.

HemoncTpanus

CxeMBI CTPOEHHS [OJIOCEMEHHBIX, IUKJI PA3BATHS COCHBI, Pa3IHTHEIC IIPEICTABHTCIH rOJIOCEMEH HBIX.
Tema 3.5. Boicume cemennbie pactenus. Ormen [Tokpeitocemennbie (1IBETKOBBIE) PACTEHHA
ITporcxoxk/aeHke i 0COOEHHOCTH OPraHH3aIKy MOKPEITOCEMEHHbIX pacTeHHil; CTPOEHHE TeNa, XIi3HEHHbIC
dopmbl  TOKpEITOCeMEHHBIX.  Kitaccer OnmononbHele 1 JIBymoibHble. OCHOBHBIC — CEMEHCTBA
ITOKPBITOCEMEHHBIX pacTeHu# (2 ceMelcTBa ONHONOMBHBIX H 3 cemelcTBA JIBYJOJBHBIX DACTEHME).
Muoroobpasue, pacrnpoCTpaHEHHOCTh LBCTKOBBIX, UX POIb B OHOLIEHO3aX, B JKM3HM YEJIOBcKa M €ro
_XO3AHCTBEHHOH IEATEIILHOCTH.

JlemoHCcTpanus

Cxema CTpOEHHS IIBETKOBOTO PACTEHMS; CTPOCHHUS BETKA, IIMKJI Pa3BUTHS IIBETKOBBIX pacTeHuii (IBOWHOE
OIUIOZOTBOPEHHE), TIPE/ICTABUTENH PA3THIHBIX CEMEHCTB MOKPBITOCCMEHHBIX pacTEeHHUH.

JlaGopaTopHbie U MPAKTHYECKHE PAGOTHI

JlaGoparopras pabota 2 «CTpoeHHEe BOJOPOCIEH).

Jla6opaTopuas pabota No 3 «BHermHee CTpOSHHE MXa, IANlOPOTHHKA.

Jla6opaTopsas pabota Ne 4 « 3yuenue CTPOCHHS IIBETKOBBIX PACTEHHI.

JlaGopaTopras pabora No 5 «OnpesieneHne pacTeHUH pasHbIX ceMeiicTB KupoBckoii 001acTu.
TIpaxTaaeckas pabora No 1 « Muoroo6pasue I'o0CeMEHHBIX, HX POJE B MPUPOAC M HX [IPaKTUYECKOe
3HAYECHHEN.

Pa3zpnen 4. IlapcTeo KuBoTHBIE

Tema 4.1. O61mas XxapakTepruCTHKA JKUBOTHBIX

YKMBOTHEL! OpraHM3M Kak ENOCTHAs cucTema. KieTkd, TKaHM, OpraHbl M CHCTEMBI OpratoB JKMBOTHBIX.
Peryanus JKM3HEACSTENPHOCTH JKUBOTHBIX; HEpBHAsS M OHIOKPHHHA’ perymsanud.  OcOOeHHOCTH
JKH3HEeIEeSTeNbHOCTH KUBOTHBIX, OTIMYAIOIHe HX OT MpeCTaBHTeNeH NPyruX HapeTs YKHBOH MPUPOIBL.
CHcTeMATHKA JKABOTHBIX, TAKCOHOMHUECKME KATETOpMH; OIHOKIETOUHbIE M  MHOTOK.IETOHHBIC
(6eCII03BOHOYHBIE ¥ XOPJOBEIE) HKUBOTHBIC. B3aMMOOTHOMICHHS KUBOTHEIX B GuoleHo03ax; Tpo(hHIECKHE
YPOBHH U LIETTH [T TAHHUSL.

J[leMOHCTpaus

Phcrpeienenne JKHUBOTHEIX M PACTEHHH 110 IUIaHETe: Guoreorpaduueckue 06nacTy.

Tema 4.2. TloamapcTBo OMHOKJIETOIHbIE

O61ast xapakTepucTuka mpocTehmx. KieTka ONHOKIETOYHBIX JKHBOTHBIX Kak HENOCTHBIH OpraHu3M;
0COBEHHOCTH OpPraHH3aliK KIeTOK IPOCTEHIIHX, ClIeNHalbHbIE OpraHOUIBL. Paznoobpa3ue mpoc redinnx 1
UX PONb B GHOLEH03aX, JKU3HH YeITOBEKa U €T0 X03siicTBEHHON neaTenbHoCcTH. Tun CapKoKIyTHKOHOCIBL,
MHOro0Gpasie (opM CapKONOBBIX M JKTYTHKOBBIX. THII CIIOpOBHKH; CIIOPOBHKH — IApasHThl YcyloBeKa H
JKHBOTHBX. OcoBeHHOCTH opraHusaiuu npeacraputenedt. Tum Madysopu. Muoroo6pasue UH(Y30pHH H
HX POJIb B OHOLIEHO3aX.

JleMOHCTpALUs

CxeMBI CTpoeHHs ameObl, IBIVIEHBI 3€NEHOH H uHdy30pun Ty(enpKH, NPEACTABUTENIN pasIH4HbIX IPYII
OIMHOKIETOYHBIX.

Tema 4.3. [ToamapcTBo MHOIOKIETOYHBIE

O61w@as XapaKkTepHCTAKa MHOTOKJIETOYHBIX JKMBOTHBIX; THIBI CHMMETDHH. Knerky ¥ TKaHU UBOTHBIX.
TpocTeiiimue MHOTOKIETOIHbIE — IYOKH; HX PacpOCTPAHCHHUE U 9KOIIOTHUECKOE 3HAYCHHUE.
HemoncTpanus

THITb] CHMMETPHH Y MHOTOKJIETOYHBIX JKHBOTHEIX, MHOTOOGpasHe ryook.

Tema 4.4. Tun KuiieqHomonocTHEIE




Oco6GeHHOCTH OpraHM3aliK KHIIEYHOIOIOCTHEIX. becnonoe i monoBoe pasMHoxenue. Muoroodpasue u
pacIpoCTpaHeHHe KHIIEYHOTIONOCTHBIX; THAPOWIHEIE, CHH(OHIHBIE H KOPA/UIOBble MONHIbL. Poib B
HPUPOIHEIX co0bIecTRax.
JleMOHCTpanus
Cxema CTPOEHHSI THAPHL, MeNy3sl H KOJOHHH KOPAUIOBBIX IIOJHIOB. bHomeHo3 kopammosoro puda.
Brernee ¥ BHyTpeHHEE CTPOCHHE KHIIIEYHOITOIOCTHBIX.
Tema 4.5. Tun [Inockue yepBu
Oco6eHHOCTH OpraHM3aluM IUIOCKMX depseif. CBOGOMHOXHBYIIME pecHHUHblE depBH. MHOI00Opasue
PECHHUHBIX dUepBed M HX poib B OmoueHosax. IIpucrmocobneHus K MapasuTU3My y IUIOCKHN YepBEi;
kiaccsl Cocanpuuky # Jlentounbie yepBu. [loHATHE 0 JKU3HEHHOM LMKIIC, UK/ PA3BUTHA M€ CHOUHOIO
cocanpluka W OBUBEro IemHs. MHOrooOpasue IUIOCKHX dYepBei-Iapa3suToB; MEphl HPO(iIaKTHKH
rmapasHTapHbIX 3a00eBaHu.
JlemoHCTpAaIIHs
CxeMBl CTpOEHHs IUIOCKUX 4epBel, BeAyLMX CBOOOMHBIN M NMapasHTHUeCKuil o0pas jXKu3HH. PasmuuHble
NPE/ICTABHTENN PECHUUHEIX depBeil. CXeMBl XH3HEHHBIX LUKIOB MEYEHOUHOrO COCANBIIMKA I OBIIbEro
LETHS.
Tema 4.6. Tun Kpyrisie yepsu
Oco6GeHHOCTH OpraHH3alMy KPYIIEIX YepBell (Ha mpuMepe deoBeueckod ackapuzpl). CBOOOTHOKUBYIIHE
W TApasHTHYecKHe KpyIible uepBH. LIMKI pasBHTHS 4elOBEYECKOH acKapuibl, Mephbl MPO()HIaKTHKH
ACKapHua03a.
JlemoHCTpanus
CxeMa CTPOGHHS H IMKI pAa3BUTHS 4YEJOBEYECKOW acKapuipl. Pasmuuuble CBOOOAHOXKHBYIIHE H
napasuTHYecKue HOpPMBI KPYITIBIX YEPBEi.
Tewma 4.7. Tun Konsgareie 4epBU
OcoBeHHOCTH OpraHM3allié KOJBYaThIX dYepBed (Ha MprMepe MHOTOIETHHKOBOTO HEpBs Hepeu/Ibl);
BTOPMYHAs TOJOCTH Tefa. MHoroo6pasue KONBYATHIX YEPBEH; MHOIOMIETHHKOBBIE M MAJIOIIC THHKOBBIC
KOJTBIAThIE YEPBH, MUSBKH. 3HaYCHHE KOJNBYATHIX YepBeil B OMOLeH03aX.
JleMOHCTpalus
Cxema CTPOSHHS MHOTOIIETHHKOBOTO ¥ MAIOIIETHHKOBOIO KOJIBYAThIX YepBeil. Pasii4HbIe Mpe/ic TaBUTEIH
tuna Konsuareie 4epBy.
Tema 4.8. Tun MoJumtocKku
OcoBeHHOCTH OpraHu3aliy MOJUTFOCKOB; CMELIaHHas T0J0CTh Tena. MHorooGpasie MOJTIOCKOs; KIacChl
Bproxonorue, JIBycTBOpUarhie ¥ I'0IOBOHOTHE MOJUIFOCKM. 3Ha4YeHHE MOJUIIOCKOB B GuoneHo3ax. Pois B
JHM3HY 9ETI0BEKA U €r0 XO3AHCTBEHHON JESITEIbHOCTH.
eMOHCTpALIUs
~Cxema CTPOEHHS OPIOXOHOTHX, ABYCTBOPYATHIX M TOTOBOHOTHX MOJUIIOCKOB. PasiMuHBIE NMPE/ICTABUTEIH
THITA MOJITFOCKOB.
Tema 4.9. Tun UneHUCTOHOTHE
IPponcxoxncIeHne ¥ 0COGEHHOCTH OpraHU3alliH WIEHHCTOHOrHX. MHOroodpasue 4IeHHCTOHOTH Y, KIacChl
PakooGpasmble, IlaykooGpasusie, Hacexomele u Muoronoxku. Kiace Pakxoo6pasueie. OOrmas
XapakTepUCTHKA Kiacca pakooOpasHbIX Ha NpUMEpe pedHoro paka. Bricimme # HHU3IE DPaKu.
Mruoroobpasie ¥ 3HadeHme pakooOpasHeX B Oworenosax. Kiacc [Taykoobpasubie. OOmasn
XapaKTepPUCTHKA I1aykooOpasHbeiX. [Tayku, CKOpIUOHBI, KIEIIH. Muoroobpasue 1 3Ha9eHHE MayKooOpasHbIX
B Omomenosax. Kmacc Hacexomple. MuorooGpasue HacekoMblx. OOmas XapakTepUCTHKd Kiacca
HACEKOMBIX; OTPSBI HACEKOMBIX C IIOJHBIM M HEMONHBIM TpeBpauleHueM. MHorooGpasue u 3HaueHie
HaceKoMbIX B OHOIEHO3aX. MHOTOHOXKKH.
JlemoHCTpaNys
Cxema CTpOeHHUs] PEUHOTO paka. PasnuyHble MPEACTaBHTENM HH3IIMX U BBICHIAX paxoobpasubix. Cxema
CTpOeHMs IayKa-KpecToBHKa. Pasnuusbie mnpencrasurtenu knacca Ilaykoobpasmbe. CxeMBl CTPOEHHS
HACEKOMBIX Pa3/IMYHBIX OTPALOB.
Tema 4.10. Tun Mrnokoxue
Obwas xapaxmepucmuxa muna. Mnozoobpasue uenoxodicux; knaccet Mopckue 36630w1, Mopcrue edicu,
Tonomypuu. Muozoobpasue u 3K0102u4ecKoe 3Ha4eHue.
HemoncTpanus
CxeMbl cmpoenus. MopeKoil 36e30bl, MOPCKo20 edica u 2onomypuy. Cxema npuoonHo2o buoyeHosa.




Tema 4.11. Tun Xopnosseie. ITonTun becuepentbie

[TporcxokIeHHe XOPAOBBIX; MOATHIBI OECYepPENHBIX M MO3BOHOYHBIX. OOIuas XapakTepuCcTiiKa THIA.
[TonTun BecuepenHpie: NaHIETHUK; OCOOEHHOCTH €TI0 OPraHU3alUuU U PACIIPOCTPAHCHHUS.

JleMOHCTpAaITHs

Cxema cTpoenus nannernuka. Cxema Mmetamopdo3a y acuuIui.

Tema 4.12. IMoxtun ITossonounsle (Yepennsie). Hanknacc PriOs

O6mas xapaKTepuCTHKA MO3BOHOYHEIX. IIpomcxoxmenue pbld. OOmas xapakTepuCTHKa phic Kiacchl
Xpsimiepble (akynsl M ckarel) ¥ KocTHble phIOBL MHOroo6pasue KOCTHBIX PBIO: XPSIICKOCTHBIE,
KHUCTEIlephle, IBOSKOIBIIIAIIME U Jydenepbie ppiobl. MHOrooOpasse BUIOB U YEPThI IIPUCIIOCOOICHHOCTH K
cperie oOHTaHUS. DKOJOTHYECKOE U XO35HCTBEHHOE 3HAYEHHE PhIO.

JleMOHCTpanus

Muoroo6pasue pri6. Cxema CTpOeHH s KHCTENephIX | JyuenepriX pai.

Tema 4.13. Knacc 3eMHOBOJIHBIE

[lepeeie 3emHOBOAHBIE. OOIIas XapakTepHCTHKA 3€MHOBOJHBIX KaK I1E€PBBIX HA3E€MHBIX MO3EOHOYHBIX.
BecxBocTele, XBocTarele W OesHorue ampubuu; MHOroodpaswe, cpeiga OOMTAHHS U IKOJIOTHIECKHUE
ocobennoct. CTpyKTypHO-QYHKIIHOHAIbHAS OpraHu3alys 3eMHOBOJHBIX Ha [pUMEpe TATYLIKH.
DKOIIOTHYECKAs! POJIb © MHOT000Opa3ie 3¢MHOBOIHBIX.

JleMoHCTpalUs

Muoroo6pasue ambuduii. CxeMbl CTPOSHHS KACTENEPLIX PBIO H 3¢MHOBOAHBIX.

_Tewma 4.14. Knacc [IpecMBIKarommmecs

[Tpoucxoknenne pentwiuid. OOmas XapakTepUCTHKA IPECMBIKAIOIMMXCA KaK IEPBUYHO {a3EMHBIX
KUBOTHBIX. CTpyKTypHO-OYHKIHOHANBHAS OpraHu3allks IIPECMBIKAIOMHUXCA Ha IPHMEPE A MICPHIBL.
Yemyituatele (3MeH, SIIEPHUIBI M XaMENCOHBI), KPOKOINMIBI M depenaxu. PacmpocTpaHeHue H
MHOTOOOpasue (GOpM pENTHIHH; IOJOKEHWE B OKOJIOTHYECKMX CHCTemax. BpiMepmme rpymiibl
IIPECMBIKAFOIIUXCS.

JemoHCTpanus

MHoroo6pasue mpecMBIKAfOIIXCst. CXeMBI CTPOCHHS 36MHOBOIHBIX M PEIITHIHH.

Tema 4.15. Knacce [TTuip:

[TpoMCcXOXKIeHHE TITHI; MEPBOITHILI W WX MPEIKH; HAcTosmme NTUUBL. Kuierpyisle, Hid JcTaiONIAE;
GeckuIeBble, WIH Oerarolye; NUHTBMHBL, WM IUlaBatomue NTHIBL OcoOeHHOCTH OpraHi3alud M
ykonoruueckas MuddepeHIMpoBKa JETAIOMUX NTHIl (ITHLBI Jieca, CTENed W IyCThIHb, OTKPHITBIX
BO3/YITHEIX MPOCTPAHCTB, OONOT, Bomo&éMoB ¥ mobepexuit). OxpaHa W NMPHBICYCHHE NTHUIL; /IOMAIIHHE
ITHIEL POJIb ITHIT B IPUPOJIE, HKU3HH YEIOBEKa U €T0 XO3IHCTBEHHON eI Te/IbHOCTH.

JleMoHCTpanus

Msuoroo6pasue ntum. CxeMbl CTPOEHHUS PENTUIIMA U TITHLL.

Tema 4.16. Knacc MuiekonuTarommue

T[IpoHCXOXKeH!E MIIEKONMHTAOMUX. [lepBo3Bepr (YTKOHOC ¥ €XHJIHA). Husime 3BepH (C\MYaThle).
Hacrosmme 3Bepw  (mmaneHtapHble). CTpyKTYpHO-(QYHKIMOHANbHBIE OCOOCHHOCTH — OpI'aHH3AlUH
igtexonuraomux Ha npuMepe cobaku. DJKomorudeckas poJb MICKOMHUTAIOMIMX B MPOLECCE pasBUTHA
JKHBOM TIpHponbl B KaiiHO30#ckoif 5pe. OCHOBHBEIE OTpSBI TIANEHTAPHBIX — MIICKOIH TAIOIIMX:
Hacexomosingeie, Pyxokpbuisie, I'pbisyHbl, 3aiinmeobpasHele, XHIIHELE, Jlactonorue, KurtoodpasHsle,
HenapaokonsiTHele, [lapHOKOmbITHBIE, Ilpumarsl ¥ np. 3HaY€HHE MICKONHTAKOIIMX B MPHPOAC H
XO3SHCTBEHHOM [esSTeNPHOCTH YenoBeka. OXpaHa IeHHbIX 3Bepei. JloMalnHue MIEKOIUTAIOLINE ( KPYITHbIH
1 MeJIKHH pOTaThIi CKOT U APyTHe CEIbCKOX03SHCTBEHHBIE KHUBOTHBIC).

JleMOHCTpAIIHSA

CxeMbl, OTpaXKaroIMe  OSKOJOTHYECKy:0  IU(PPEpeHIUPOBKY  MIICKONMTAIOLINX. MHo1oobpasue
MutekoruTaroImmxX. CXeMBl CTPOSHHS PENTHIIMH U MIIEKOTTUTAIOIINX.

JlaGopaTopHble H IPAKTHYECKHE PA0OTHI

Jla6oparopHas pabota Ne 6 «CtpoeHre HHPY30PUH — TyHEIbKI.

Jla6oparopras pa6ora Ne 7 « Ku3HeHHBIH UK 4EJIOBEYECKON acKapHubi».

JlabopaTtopuas pabora Ne 8 « BremnrHee cTpoeHHE HOKACBOTO HEPBN.

Jla6oparopuas pabora Ne 9 «OcoGeHHOCTH CTPOEHHS H KU3HEAEATEIIbHOCTH WIEHUCTOHOTHX).
Jla6oparopuasi pabota No 10 « Oco6eHHOCTH CTPOEHUS PEIO B CBA3M € 00Pa3soM KU3HI).

Jla6oparopuas pa6ora Ne 11 « CTpoeHHe CKENETa JISATY LK.

[Ipaxtugeckas padora No 2 «BHenHee CTpOEHHE MOJUTFOCKOB).
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IIpaxruyeckas pabora Ne 3«Oco6eHHOCTH BHEIIHETO CTPOSHHUS [ITHIL B CBA3M C 00PA30M SKH3HI.
IIpaxtrueckas pabota Ne 4 «PacrnosuaBanue KMBOTHBIX Kuposckoii obnactu, ompeneienue wux
CHCTEMaTHYECKOTO MOJIOKEHUS ¥ 3HAUYCHHUS B JKH3HHU 1JIs1 YEIIOBEKay.

Pasneu S. Bupycnbl

Obmas xapakrepucThka BHpPycOB. Mcropust uX OTKpwITHS. CTpoeHue BHUpyca Ha IIpUMepe BHpyca
TabauHol Mo3aukH. B3aumoneiicTBue BUpyca U KIETKH. Bupycel — Bo30ynuTenu onacHsIx 3a0oseBaHui
yentoBeka. [Ipodunakruka 3abonesanus rpumnmnom. [Iporcxoxaenne BUPYCOB.

JlemoHcTpauus

Mozemn pasiu4HBIX BEPYCHBIX YacTHIl. CXeMbl B3aUMONEHCTRYS BUPYCA H KIIETKH IIPH TOPU30H'| ATTBHOM U
BEPTHKAIBHOM THIE nepenadd WHQexnud. CXeMbl, OTpaXKarollfe IMpOLECcC PasBUTHSI BHPYCHBIX
3a00sIeBaHMi.

Jaxmouenne

OcobeHHOCTH OpraHM3alM¥ H MHOrooOpasWe JKHBBIX OpPTaHH3MOB. OCHOBHBIE OGJACTH P IMEHEHUS
OMONOrMYeCKHX 3HAHMH B IPAKTHKE CENBbCKOrO X03siCTBa, B psle OTpacieil MpOMBIIIIEHHUCTH, TpH
OXpaHe OKPYXKarollel Cpeasl U 30POBbs YEIIOBEKA.

8 Kaace

Pasnen 1 .Beenenue

__ Hemosex kak 4acTh XHBOH MpHpozEl. MeCTO YeNoBeKa B CHCTEME OPraHHYecKoro Mupa. UepThl CXOLCTBa
4elloBeKa M JKMBOTHBIX. CXONCTBO M pa3igM4Msl 4eloBeKa M uesloBeKooOpasHBIX o06e3psH. Uemomek
Pa3syMHBIH.
Bronoruyeckne w coumansHele (aKTOpbl aHTPONOCOHMOTEHe3a. DTambl AHTPOIOIEeHe3a H (HaKTOPEI
CTaHOBJICHHS YenmoBeKa. Pacel 9emoBeka, UX MPOHCXOMKIECHHUE H €IUHCTBO.
Hayku o denopexe: aHaromus, (M3HONOTHA, IMTHeHA. Besvkue aHAaTOMbl M (BU3HONOTH: | iiMIOKpAL,
Knasnuii T'anen, Amzgpeac Besamuit. Kierounoe crpoenue opranmsma. TKaHH: SIHTeHATBHBIE,
COCIMHUTENPHBIC, MBIIICYHbIC, HepBHas. OpraHel dYenoBedeckoro opradu3ma. CHCTEMBI OpraHoB.
B3anmocCBA3b OPraHOB H CHCTEM OPTaHOB Kak OCHOBA TOMEOCTAa3a.
JemoHCcTpalms
CkeneTsl 4YenoBeKa M IO3BOHOYHBIX. TabIMIBI, CXEMBI, PUCYHKH, DPACKpBIBAIOIIME WepTHl CXOJICTBA
YeI0BeKa U KUBOTHEIX.
Monens «IIpoucxoxnenue dwenmoBeka». Momenn OCTaTKOB MaTepHANBHOH TEPBOOBITHOH KYIBETYpPHI
uenoBeka. MzobpaxeHue npeacraButeneil pa3iMuHbIX pac YenoBeka.
[lopTpeTh! BEUKHX Y4EHBIX — AHATOMOB M (PH3HOIIOIOB.
CXeMBI CTPOEHHS CUCTEM OPTaHOB YEI0BEKA.
JIaGopaTopHrle n npakTHYecKHe PaGoThI

"~ laboparopnas pabora 1 « M3ydenne ctpoeHus TKaHel, pacno3HaBaHWe Ha TabIMIIAX OPraHOB M CHCTEM
OpraHoB».
Paznen 2. KoopauHanust B peryasius
I¥vopanbHas perymsius. XKenessl BHyTpenHed cekpeluu. [OPMOHBEI U HX PONTb B OOMEHHBIX I1polieccax.
HepeHO-rymopansHas perysisius.
2 !BMOHCTQBQHS’I
Cxemel CTpOEHHS ODHIOKPHHHBIX JKene3. TaGIuIlbl, WUTOCTPUPYIOIIHE CTPOEHHE, OHOJIOIHUECKYO
AKTUBHOCTh W TOYKHM IPUIIOKEHHsS TopMOHOB. @otorpaduu GOMBHBIX € pPasTHYHBIME Hap) IHEHHSIMU
(YHKIUE 5HT0KPHHHBIX JKeJIes.
Hepsras perynsmms. 3HadeHune HepBHOU cuctemsbl. LleHTpanbHas U nepudepudeckas HEPBHbBIE CHCTEMBI.
BereTaruBHas ¥ coMarHyeckas 4acTH HEPBHOW cHcTeMBl. Peduiekc; MpoBeleHHE HEPBHOTO 1MITYIBLCA.
Ctpoenue W (QYHKIMH CIMHHOIO MO3ra, OTIENOB TOJIOBHOrO MO3Ta. BONbIIHE MONyIIapHs |'0J0BHOIO
mosra. Kopa Gonmbimux nomymapuii. 3HadeHue KOphl OOJBIIMX MOJYIIApHH M €€ CBA3H C JAPYyTHMHU
oraenamMu Mosra. Opradbl 4yBCTB (aHalIM3aTophl), HX CTpoeHHe W (yHkuuu. CrpoeHue, (VHKIMH H
rurueHa opraHoB 3peHus. CTpoeHHe W (QYHKIMU OpraHoB ciyxa. IIpeaynpekaeHue HapylleHild ciyxa.
Opransl ocs3aHus, BKyca, 000HsSHUS. [ uruena opraHoB YyBCTB.
JlemoHCTpanus
Mozienu rojoBHOIO M03Ta, OpraHoB 4yBCTB. CXeMBbI peIEKTOPHBIX YT 6e3yCIIOBHBIX pedIeKcor:.
JlaGopaTopHele H NpaKTHYeCKHe paGoThI
JlabopaTopHas pabora 2 «/3ydeHre ro0BHOIO MO3Ia YeJI0BEKa 110 MYJISIKAM».
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Jlaboparopnas paborta Ne 3 «PaboTa 3pHTenBpHOTO aHATM3ATOPaY.

Pasnen 6. Onopa 1 IBHKEHKE

CkelleT 4YejoBeKa, €ro OTAENBI: OCEBOH CKeNeT, CKeJeT I0scoB KoHedHocTed. OcoOeHHOCTIi ckernera
YelOBeKa, CBSI3AHHEIE C TPYIOBOM JESATENbHOCTBIO W HpsMoxoxenueM. CocTaB M CTPOEHN: KOCTeil:
Tpy6uarsie ry6uarsie kocTd. Poct Koctel. Bo3pacTHbIE H3MEHEHHs B CTPOCHHH KOCTEH. Tumer ¢o quHEHNS
kocTel. 3aboieBaHus OMOPHO-IBMTaTeNbHOM CHCTeMBL M HX mpodmiakTuka. Memnmednas cHcTeMa.
Crpoenne u passuTue Mbir. OCHOBHBIE IPyMIbl M, uX GyHkuuu. Pabora MBI CTaTlMecKas U
JMHaMHUYecKas Harpy3Ku. PONlb HEPBHOM CHCTEMbI B PErylsiiud paGoThbl MBIUIL. Y TOMJICHHE MBI, POJIb
AKTUBHOTO OTBIXA B BOCCTAHOBICHNWY AKTMBHOCTH MBILIEYHON TKaHU. 3HaUeHHE (HU3MIECKON K).IBTYPhl H
pexuMa Tpy/a ISt IPABUIBHOr0 (POPMHUPOBAHUS OIIOPHO-ABHIATEIEHOH CHCTEMEL.

JemoHCTpanus

CxelleT 4eqOBEeKa, OTHENBHBIX KocTed. Pacmmbl koctedt. IIpuéMbl OKasaHHWA MEPBOA MOMOIIM IIPH
MOBPEXKIECHUSIX (TPaBMax) OIOPHO-IBHIaTeNbHON CHCTEMBL.

JIaGopaTopHble U MPaKTHYeCKHe padoThI

JlaGopartopuas pabota 4 «Ctpoenue Koctel. Xumudeckui cocTas kocteldl. CTpOSHHE ITO3BOHKOBY .
JlabopaTtopuas pabora No 5 «BrisiBneHue HapyIleHUs OCAHKA ¥ HATWYHUS IITIOCKOCTOIIHSD).

IIpaktuueckas pabora 1 « OxazaHue OMOIIH IIPH MOBPEKICHUHN CKEIETay.

Pasznen 3. BuyTpeHHsisl cpeia opraHnusMa

TloHsTHE «BHYTpEHHSI cpelay. TkaHeBas uAKOCTb. KpoBb, €€ cOCTaB M 3Ha4YeHHE B OOccredeHHM
KU3HEAEATEILHOCTH OpranusMa. KiTeTounble sneMeHTbl KPOBH: IPUTPOIMTHL, NEHKOUUTBL, TPC 10OLHTEI.
ITnasma kposu. CeépreiBanue kpoBu. [pymnmer kposH. Jlnmpa. Umvynnuter. VHbeKIHOHHEE 3aboeBaHus.
[IpenynpenuTenbHble TPUBUBKA. |lepenuBanue Kpopu. JloHOpCTBO. 3HaueHue pabom JI. Ilucmepa u
H. H. Meunuxosa 6 obracmu umMmyHumema.

JevoHCTpanus

CxeMBI ¥ TaOIHUITEL, TIOCBALIEHHBIE COCTaBY KPOBH, IPYIIIaM KPOBH.

JIaGopaTopHbie H NMpaKTHYECKHe PadoThI

JlaGoparopuas pabota 6 « M3ydeHne cTpoeHUsT KPOBM).

Pasnen 4. TpaHcnopT BemiecTs

Cepiie, ero CTpOGHHE ¥ pPETYISIHs [AeSTelNbHOCTH. BONBIIOH M Majbii Kpyrd KpOBOOO palieHus.
JImmdoobpamenne. [wxeHne KpoBd 1o cocymam. KpoBsHoe HaBieHHE. 3a0onepaHus OpraHoB
KpoBOOOpaeH s, UX [IPENYIIPEIKACHHUE.

HemoHCTpauus

Mogens cepiua denoBeka. TaGmuIbl U CXEMBl, MILUTIOCTPUPYIOIMIHE CTPOCHUE KIETOK KPOBU Ii OPraHoB
KpOBOOOpAIIEHNUS.

JlaGopaTopHble U IPAKTHYECKHE PadOTHI

~ JIa6oparopuast pa6ota 7 «OTpeeleHune MyIbca | IiCiIa CepIeUHbIX COKPAILCHUHY.

Pasnen 5. JIpixanue

TToTpeGHOCTH OpraHu3Ma YeIoBeKa B KHcnopose Bo3ayxa. OpraHbl IbIXaHHUs, UX CTPOCHHE. JpIxaTenbHbIe
dmkenns. Ta3000MeH B JErKuX, TKaHIX. [lepeHOC ra3oB SPHTPOLHMTAMHE H IUIA3MOH KPOBH. Perymsus
meixanus. VickyceTBeHHOE AbIxaHue. [0J0CoBO#H anmapar.

HemoHcTpanus

Monenu ropradu, JIErkmX. CXeMBl, MJUIOCTPUPYIOIIME MEXaHH3M BlOXa M BbIIOXA. IPHEMBI
HCKYCCTBEHHOI'O JbIXaHUS.

JIaGopaTropHble U NIPAKTHYECKHE PAOOTEI

[IpakTrueckas pabora 2 «OmpeneieHne 4acTOThl AbIXaHus. JlpXaTenbHbIe TBHKEHHA.

Paspen 6. [lumesapenue

[TuTaTebHbIE BEIIECTBA M IHINEBLIE MPOAYKTHL. [loTpeOHOCTH 4YelnoBeKa B MHINEC M IHIATCIBHBIX
permnecTeax. Burtamunsl. [Tumesaperue. CTpoeHue ¥ QYHKIMU OPraHOB MUIICBAPCHUA. [TureBapilTesIbHBIE
JKeIe3bl: IedeHb ¥ IMOKENyIodHas Okenesa. OTalbl IPOLEcCcOoB NHINCBAPCHH. Hcc. eoosanus
H. I1. Ilasnosa 6 obracmu nuuje6apeHus.

JleMOHCTpALAS

Mogens Topca yenoBeka. Myiisyku BHYTPEHHUX OPTraHOB.

JIaGopaTopHbie U NPaKTHYECKHE PabOTHI

Bo3neiicTBHE JKELYI0UHOTO COKa Ha OENKy, CIIFOHBI — Ha Kpaxmall.

*OnpeneneHHe HOPM pallMOHAIBHOIO MTUTaHHS.
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Pasnen 7. O0MeH BemecTB M JHEPrUn
O61as XapaKTepucTHKa oOMeHa BELIECTB U SHEPrHH. [InacTHYecKuH U JHEPreTHYECKHH OOMeH, HX
B3aUMOCBSI3b.
ButaMHHBL, HX POJIb B 0OMeHe BemecTs. [ HIOBUTaMHHO3. [ HllepBUTaMHHO3.
Paznea 8. Beiaenenue
Koneunble mpomyKTel obmena BemiectB. Oprasbl BeiesieHus. [lo4KH, HX CTPOCHHE H (pyHKIHH.
O6pazoBanue MOUH. PoIlb KOKHU B BBIBEICHHH U3 OPraHM3Ma IPOYKTOB 0OMEHa BEIIECTB.
JleMoOHCTpAITHS
Mopens mo4ex.
Pasnen 9. IloxkpoBsl Te1a
Crpoenre # (GyHKIUHU KOXH. Porb KOXu B TeIUIOperysuy. 3akanuBanue. [ urueHindeckue TpedoBaHus K
ozmexe, 00yBH. 3a00eBaHus KOKHA U UX IPENyTpPEexIcHHE.
JleMOHCTpaIIUs
CxXeMBbl, WITIOCTPUPYIOIIHE CTPOEHUE KOJKHBIX IOKPOBOB Ye/I0BEKa, IPOU3BOAHBIE KOKH.
Paszpen 10. PasMHokeHne H pasBUTHE
CHcTeMa OpraHOB pasMHOMKEHHS: CTpoeHHe W TurueHa. OImiomoTBOpeHHE. BuyTpuyTpobHOE pa3sBHUTHE,
ponpl. Jlakramust. Poct u passuThe pebénka. [lnanupoBaHue CeMbH.
Paznen 11. Boicmas HepBHas JeATEIbHOCTH

_ Pedmexc — ocHOBa HepBHOH JestensHOCTH. Hccneoosanus M. M. Ceuenosa, H. 11 Ilasnosa,
A. A. Yxmomcrozo, I1. K. Anoxuna. Bunpl pediekcos. @opmer moeeaeHus. OcoOeHHOCTH BBICIIEH HEPBHOH
JeSTeNBHOCTH W TOBEIEHHWs ueloBeka. Ilo3HaBaTenbHble mpolecchl. Topmoskenue. Tumbl HEPBHOH
crctembl. Peus. Menmienue. Cozxanue. Buonorudeckue putMbl. COH, €ro 3HaUYeHUEe M IMUrueHa. [ uruena
yMcTBeHHOro Tpyaa. [Tamste. OMonun. OcoOEHHOCTH ICHXUKY YENI0OBEKA.
Paznmen 12. HenoBeK H ero 310poBbe
CobirofieHre CAHUTAPHO-THIMEHMYECKIX HOPM M TIPaBMII 310poBoro obpasa skusHu. Okasaiie HepBoi
NoBpaueOHONW MOMOIIM IIPH KPOBOTEYEHMHM, OTPABICHHM YrapHbIM TIa3oM, CHAceHWH YTOMNAOMIErOo,
TpaBMax, OXKOrax, OOMOpPOXXEHHHM. YKpEIUIeHWe 3[0pOBbs: [BHUTATENbHAA AKTHBHOCTB, 3aKATUBAHHC.
®aKTOpHI PECKa: CTPECCHI, THMOAMHAMHES, TIepeyToMIIeH)Ee. BpeHbIe MPUBBIMKH, HX BIUSHUC HA 310POBbE
4eI0BeKa.
Pasnen 13. UenoBek u okpysKaiomias cpeaa
YesoBek 1 okpyxaromas cpena. Okpyskaromas cpezia kak HCTOYHHK BemecTs i sHepruu. Cpena OOUTaHUA.
[IpaBuia TOBEICHHUS YEIOBEKa B OKPYIKAIOIIEH cpesie.

9 knacc

Tema 1. Muoroobpasue :KHBOT0 MHPA
MecTo Kypca B CHCTEME €CTECTBEHHOHAYYHBIX AUCLHIIINH, a TaKXkKe B Guonoruyeckux Haykax. Llenn u
" 3amaud Kypea. 3HadeHHe IpeaMeTa Uil MOHMMAHHMs eMHCTBA BCETO JKMBOIO M B3aHMO3aBHCHMOCTH BCEX
gacteli OWochepsl 3emnu. YPOBHU OpraHU3allUM OKUSHH: MOJIEKYJISIPHO-TeHEeTHIECKUM, KJICTOUHBIH,
TKAHEBBIH, OPTaHHBIA, OPraHU3MEHHBIH, OMYIAIMOHHO-BUIOBOH, GuoreoneHOTHUECKHH # OuoChEpHBIH.
F2IMHCTBO XMMHYECKOTO COCTaBa KUBOH MAaTepUH; OCHOBHBIE TPYIIBI XMMHUCCKUX JIEMEHTOB 1 MOJICKYIL,
oGpasyromue JKuBoe BemecTBO Gmocdepsl. KieTouHoe CTPOEHHWE OPraHHU3MOB, HACEIIIFOLIHN 3eMInio.
OGMeH  BemecTB W caMoperymsums B Ouonorndeckux — cucrtemax. (CamMOBOCIpOM3BENEHHE!
HAC/ICICTBEHHOCTh ¥ M3MEHYMBOCTh KAK OCHOBA CYIIECTBOBAHHs JKUBOH Marepui. PocT u pasBuTHE.
PazpaxxumocTh; GOpMBl M30UpaTEIbHON Peakiui OPraHu3MOB Ha BHEIIHHE BO31eMCTBHSA. PHI\IHIHOCTE
IIPOIIECCOB JKU3HEESTEIEHOCTH; OHOIOTHIECKHE PHTMbI ¥ MX 3HAUCHHE. JIMCKPETHOCTD JKUBOTO BELIECTBA
1 B3AMMOOTHOINEHHS YACTH ¥ NENOro B GHOCHCTEMaxX. DHEPro3aBHCHMOCTh JKHBBIX OPraHu3MO:: GOpMbL
noTpebnenns dHeprud. llapcTBa JKMBOW IMPHPOMBL, KpaTKas XapaKTepHCTHKA €CTECTBEHHOH CHCTEMBI
knaccu(UKAIUK KUBBIX OPraHu3MOB. BUIoBOE pasHooOpasue.
JlemoncTparust CxeMbl, OTPAKAIONIHE CTPYKTYPbI LIAPCTB XKHBOH IPHPOLBL.
Tema 2. XuMuueckasi OpraHu3anis KJIeTKH
JIeMEeHTHBIH COCTaB KIeTKH. PaclpocTpaHéHHOCTb S]IeMEHTOB, HX BKJIa/| B 00pasoBaHHe JKHBOI MaTepHH
H OOBLEKTOB HEXHBOH NpHpoAbL MakposIeMEeHThbl, MHKPODIEMEHTBL, HX BKIad B obpazoBaHue
HEOPraHHYECKUX M OPraHuYecKUX MONEKYNI JXXHBOIO BEIIECTBA. Heopranudeckue MOJEKYIL! KHBOTO
BemecTBa. Boma; €€ XUMHUECKHE CBOUCTBA M OHOJIOrHYeCcKas poib.
Coli HeOPraHWIECKUX KUCIIOT, X BKJIaZ B 00ecreyeHne MpOLecCoB KU3HEACITENBHOCTH H IO/ IEPIKAHHE
romeoctasa. Poib KATHOHOB W AHHOHOB B ODECTIEYEHMM MpPOLECCOB JKH3HenesTenbHocTd. OcMoc u
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OCMOTHYECKOE IaBJIEHHE; OCMOTHYECKOE IIOCTYIUIEHHE MOJIeKyl B KIeTKy. OpraHudeckue M oJIeKyTbl.
Buonoruyeckue nonuMepsl — OENKH; UX CTPYKTypHAsS OpraHu3alius.
DyHKOUKM OENKOBBIX MONEKYI. YINEBOIbI, MX CTpOeHHe W OGuonormyeckas poib. JKupbl — CHOBHOIf
CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH u  HcTouyHMK SHeprum. JHK—  iomexysl
HacinencTBenHocTH. Pemymnukanus JIHK, mepenaua HaciencTBeHHOH HMH(OpMAIUM H3 MOKOJCHHA B
noxonernue. Ilepenaya HacnencreeHHod uHbOpManUK U3 sapa B HMTOILIa3My; TpaHckpunuus. PHK, eé
cTpykTypa u byuknuu. Madopmarnorssie, Tparcnoprhele, pubocomansusie PHK.
JleMoHCTpALHS _
OOBEMHBIE MOTIENH CTPYKTYPHOH OpraHu3aluy OHOJOrMYECKHX IMOJHUMEPOB — OEJIKOB M HYK.IEMHOBBIX
KHCIIOT, HX CPaBHEHHE C MOJEISIMU UCKYCCTBEHHBIX [TOJTUMEPOB (HampuMep, MOMTUBHHHIXIIOPHIONM ).
Tema 3. O0Omen BemecTB H Npeodpa3oBaHue SHEPIrHH B KJIETKe
Obwmen BemecTB H peoOpa30BaHUE JHEPIUH B KIETKe. TpaHCIOPT BEMIECTB Yepe3 KIECTOUHYIO \eMOpaHy.
[Iuno u ¢arouuTos3. BHyTpHKIETOUHOE MUILEBApPEHHE U HAKOIUIEHWE SHEPrHM; pacIlerjieHHe [ITIOKO3bL.
brocunTes 6€nKOB, KUPOB U YIJIEBOIOB B KJIETKE.
Tema 4. CTpoenue u QyHKIHH KIETOK
Ilpoxaprotuueckue kinetku: ¢opma u pasmepsl. [luTommasma OakrepuanpHOH KieTkH. OpraHu3anus
MmeTabonusma y npokapuoT. 'eneruueckuit annapar 6axrepuii. Criopoodpasosanue. Pasmuoxeniie. MecTo
U pOJIb IIPOKapuoT B OuoOleHO3ax. DyKapuoTHdeckas KieTka. [{uToruasma 5yKapHOTHYECKO!! KIETKH.
_ Opraneisl HUTOIIa3MBbl, HX CTPYKTypa U GyHKimu. [{uTockenet. BkmodeHns U ux poib B Met 100/113Me
knetok. Kiertognoe sapo — IEHTp yIpaBIeHUS JKU3HENESITEeNbHOCTRIO KIETKH. CTPYKTYpBI K.(STOYHOIO
sipa: saepHas 000ouKa, XpoMaTHH (TeTepOXpOMaTHH), SSAPBIIIKO. OCOOEHHOCTH CTPOEHUS pacTUTENBHON
wietku. enenue xierok. Knerku B MHOTOKIETOUHOM Oopranusme. [lonsarue o nuddepeHnuposke KIETOK
MHOTOKJIETOYHOTO OpranusMa. Murtortudeckuii nukn: uHTepdasza, pepymnukanus JHK; muios, dasel
MUTOTHYECKOIO [IeIeHHS M INpeoOpa30BaHUs XPOMOCOM. BHONOrHYeCKHMH CMBICI M 3HaY€HHE MHTO3a
(becrionoe pasMHOMKEHHE, POCT, BOCIOJHEHHUE KIIETOYHBIX TTOTEPh B (PU3HONOTHHYECKHX U I1ATOJOrH9eCKHX
ycnoBusix). Kierounas Teopust CTpOEHUST OPraHu3MOB.
[lemMoHCTpanus
[IpUHIMIHANEHEIE  CXEMBI  YCTPOMCTBA  CBETOBOTO M 3JEKTPOHHOTO  MHKpockoma.  CXeMmsl,
HIUTIOCTPUPYIOIIME METOIBI I[PENapaTuBHOM OMOXMMHHM M HMMMyHonorud. Monenn kieTki. CxeMsl
CTPOEHHS OpPraHOMIOB DPACTUTENBHON M JKHBOTHOM KJIeTOK. MHuKpoIpenaparhl KIETOK paCTeHHH,
’KHBOTHBIX H OJHOKIIETOYHBIX
rpuboB. DUrYpbl MUTOTHYECKOTO HETEeHHs] B KIETKax KOpelIKa JyKa IOJA MHKPOCKOIIOM H iia CXEeMe.
Marepuassl, paccka3biBaromue 0 Ouorpadusx y4€HbIX, BHECIIMX BKJIAT B pa3BUTHE
KJIETOYHOHU TEOPUH.
JlabopaTopHblie H NpaKTHYecKHe PadoThI
— Jlabopatopuas paborta No 1 «M3yduenue knetok OakTepuil, paCTEHUI U JKUBOTHBIX).
Tema 5. PazmHokeHHEe 0PraHU3MOB
CymmuocTs ¥ (GOpMBI pasMHOXKEHHS OpPraHH3MOB. becrojioe pasMHOKEHHE pacTeHMH M JKMBOTHBIX.
TfonoBoe pasMHOXXEHHE IKHUBOTHBIX MW pacTeHHH; o0pa3oBaHHe TIOJIOBBIX KIJIETOK, OCEMCHEHHE H
OIIONIOTBOPEHHE. BHONOTMUECKOe 3HAYEHHWE IIOJIOBOrO pasMHOXkeHHA. [ameroremes. [lepuoss
00pa3oBaHHsa TIONOBBIX KIETOK: pasMHOKEHHE, POCT, co3peBaHHE (MeH03) M (QopMHpOBaHHE [TOTOBBIX
kineTok. OcoOeHHOCTH criepMarorenesa u oporenesa. OIIoJOTBOPEHHE.
emoHcTpanug
[Inakarel, WULOCTPHAPYIOIIHE CIOCOOBI BEreTaTMBHOTO PAa3MHOXKEHHS IUIOMOBBIX NIEPEBBEB M OBOIIHBIX
KyTETYp. Mukpomnpernaparsl sinekinetok. @ororpadus, oTpaxaiolne pasHoodpasie MOTOMCTBU Y OJHOH
napel POTUTENIEH.
Tema 6. UnausuayansHoe pazsutue oprannsmos (OnTorenes)
OMO6puoHAILHE Tepruo pa3BuTus. OCHOBHBIE 3aKOHOMEPHOCTH ApOONEHUs; 00pa3oBaHUe OfiH( CIOHHOIO
3apofplia — OnacTynbl. [ acTpymsimus; 3akOHOMEPHOCTH 00pa3oBaHMs MBYCIOWHOIO 3apofbllla—
racTpynsl. [lepBuuHbI OpraHoreHe3 H JaibHedmas Ju(@epeHHpOoBKa TKaHEH, OPraHoB I CHCTEM.
[TocTaM6GpHOHANBHEIH Tepron pasBuTus. PopMBI MOCTIMOPHOHANBHOTO Hepuona passutus. Hempsmoe
pasBuTHE; MONHBIM W HemonHeli Meramopdos. buonormdyecknmd CMBICT pPasBUTHS C MeTanmop(o3oM.
IIpsmoe paszeutue. Crapenue. OOLyHe 3aKOHOMEPHOCTH Pa3BHTHS. bHOreHeTHdecKui 3aKOH. CXONCTBO
3apoppineil ¥ 3MOpHOHAIBHAS IUBEpreHIus npusHakoB (3akon K. bopa). buorenerndeckuil 3akoH (3.
I'exxens u @. Mromnep). Paboter A. H. CeBepriosa 00 sMOpHOHATEHOW H3MEHUIUBOCTH.
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2 ICMOHCTQaHHH

Tabmumpr, wuocTpupyromue mpomece  MeTamopho3a y  Gecrno3BOHOYHBIX — (KECTKOKPLUIBIX M
YelTyHYaTOKPhUIGIX HACEKOMBIX) M IO3BOHOYHBIX (ambubuii). Tabmamupl, OTpaXarolue CXOICTBO
3apOJIBILIIEH TO3BOHOYHBIX JKMBOTHEIX. CXeMbl IpeoOpa3oBaHus OPraHoB U TKaHeH B (GUIOreHese .

Tema 7. 3akoHOMepHOCTH HaC/IeOBAHHSA MPU3HAKOB

Otkpeitiie I. MenzgeneM 3aKOHOMEPHOCTE HAClENOBAHMS IIPU3HAKOB. | MOPHIOIOrHYECKIf METON
M3y4EHHs HACIeACTBEHHOCTH. MoHorubpuaHoe u TOMMIHOPUAHOE CKpelnuBaHue. 3akoHbl VeHmens.
HesaBucumoe u ciemieHHoe HacienoBanue. [eHETHYECKOe OMpese/ieHHe 1MoJ1a. | eHOTHIT KaK 11eOoCTHAs
cucrema. BsaumonecTBHE alUIebHBIX W HeaIeIbHBIX [€HOB B ONpeIeIeHHH TIPH3HAKOB.

JeMoHCcTpanms

Kaprer xpomocoM 4enoseka. PonmocnoBHEIE BBINAOIMXCS MpefcTaBuTeNell KyTbTypbl. XpOnOCOMHBIE
AHOMAJTHH YEJIOBEKA U UX (DEHOTUITHYECKHE [IPOSIBIECHUS.

JlaGopaTopHble U npakTHYecKHe pabOThI

IIpaktryeckas pabota Ne 1 «Perense reHeTHYECKUX 3a1a4 M aHATH3 COCTABICHHBIX POIOCTOBHbLIXY.

Tema 8. 3akoHOMeEpHOCTH H3MEHYHBOCTH

OcHoBHble (hOpMBI H3MEHYHBOCTH. [€HOTHIIMYECKas M3MEHYHBOCT, MyTanuy. 3HaueHHe MyTamuil L
[IPaKTHKH CEJILCKOTO XO034McTBa M OuoTexHonorud. KomOuHATHBHAS HM3MEHYHBOCTL. DBONIOIHOHHOE
3Ha4YeHNe KOMOMHATUBHOM u3MeHUnBOCTH. DeHOTUIHYECKAs, M MOIU(PUKAIIMOHHAS, U3MEYUBOCTE. Pojb
_ YCHOBHH BHELIHEH CPENbl B Pa3BUTHHU W IPOSIBICHUH [IPU3HAKOB M CBOKCTB.

JleMoHCTpamus

[Ipumeps! MoIU(BUKAIIHOHHON H3MEHYHUBOCTH.

JlaGopaTopHble U NpaKTHYeCKHe PAGOThI

[IpakTraeckas pabora Ne 2 «IloctpoeHue BapHallHOHHON KPUBOii».

Tema 9. Cenexnus pacreHui, )KUBOTHBIX H MHKPOOPTaHH3MOB

[leHTpBI IPOMCXOXKIEHUS W MHOrooOpasus KyJIbTYpHBIX pactenuit. Copr, mopona, mramm. MeTomsl
CENEKIMH DPACTEHUHM ¥ JKHBOTHBIX. [[OCTH)KEHWS M OCHOBHBIC HAIIPABICHUS COBPEMEHHOH CENEeKIIMH.
3Ha4YeHHE  CENEeKLIUH JUIS  pasBUTHS  CENbCKOXO3AMCTBEHHOIO  IIPOM3BOJACTBA,  MEIHNLIMHCKOH,
MHKPOOHOIOTHYECKO# U APYTHX OTPACIE IMPOMBIIIJIEHHOCTH.

JlemoHcTpaus

CpaBHHTENBHBIM aHAK3 TIOPOJ JOMAMIHUX JKUBOTHBIX, COPTOB KYIBTYPHBIX pACTEHHMH U HX IHKHX
npenkos. Komnekuww ©u mpemaparsl COpPTOB  KYIBTYPHBIX pacTeHHH, OTIMYAIONMMXCH HanOObIIel
[I0I0BUTOCTBIO.

Tema 10.PazButne 01010ruu B 10AaPBHHOBCKHIA NEpHO

Pasputne Omonoruu B 1oAapBHHOBCKUM mepuon. [OCMONCTBO B HayKe MPEACTABICHHH 00 «HM3HATATBHON
1enecoo0pasHoOCTHY U HEU3MEHHOCTH JKHBOH mpupoasl. Pabote!r K. JIuHHES MO cHCTEMaTHKe pacTeHHE H
~ "KHBOTHBIX. DBomonronHas teopus JK. b. Jlamapka.

JlemoHCcTpaIus

buorpaduu yu€HBIX, BHECIIHX BKJIAI B Pa3BUTHE JBOJMIONMOHHBIX HueH. XKusup u mearenbHocTh K. b.
Jlamapxa.

Tema 11. Teopus Y./[apBuna 0 NpoucX0o:KIeHUH BUIOB MyTeM eCTeCTBEHHOro ordopa

Hpe,[[HOCI:»IHKH BO3HHKHOBEHHUS YYCHHA 4. IIapBHHa: JOOCTHIKECHHI B obyacTH ecTecTBEHH LIX HayK,
sxcneuionHei Marepuan Y. Jlapuna. Yuenue Y. JlapBuna 00 McKyccTBeHHOM orOope. Y ueHue Y.
JapBuHa o ecrecTtBeHHOM oOtbope. Bun- onemeHTapHas 9BONIONMOHHAS eQWHUNA. DBceobmas
HUHIUBHIyalbHAd H3MEHYHMBOCTE M M30OBITOYHAs YUCIIEHHOCTH MOTOMCTBAa. bopbOa 3a cyliecTsoBaHUE U
eCTeCTBEHHBI! 0TOOP.

HemoncTpanus

Buorpadgus Y. JapBura. MapimpyT # KoHKpeTHble Haxonku Y. JlapBuHa BO BpeMsl IIyTEINECTBHS Ha
kxopabne «burnpy.

Tema 12. MuKpo3BoIIOLMSA B MAKPOIBOJIIOIHA

Buj kak reHeTMYecKM H30JMpOBaHHAs CHUCTEMA; pPENpONyKTHBHAs HM30JLUAd H €€ MeXaHH3MBL
[lonmynamuonHas CTpyKTypa BHAA; OSKOJIOTMYECKME M TIEHETHUECKHE XapaKTepUCTHKH IOMyIanui.
[lonynsmus—  snemMeHTapHas SBONIONMOHHAS emwHunma. llyTw W cKOpocTh  BHIO0OPA30BaHUS:
reorpauyeckoe u 3KOJOrHYecKoe BUI000pa3oBaHue.

JleMOHCTpAaIHg

CxeMsl, HILITIOCTPHPYIOIIHE Mpolece reorpaduyueckoro Buaoodpazosanus. JKuBble paCcTEHUS W JKHBOTHBIC,
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repbapuy M KOIUIEKLHM, IIOKa3bIBAIOIIWE HHAWBHIYANbHYIO H3MEHUHMBOCTH W pasHoobpas!'® COpToB
KYIGTYPHBIX ~ PacTeHHH M IOpOJ JOMAIIHHX JKHBOTHBIX, & TaK)Ke pe3yJbTaThl IPUCIOCOC.IEHHOCTH
OpraHu3MORB K cpefie 00UTaHus H pe3yabTaThl BUI000pa3OBaHUSL.
I'maBHBIE HampaBIeHHs 3BOIIOIMOHHOIO Ipolecca. buomoruueckuii mporpecc u GHOIOTHYECKHIT perpecc
(A. H. Cesepuos). Ilytu poctikenus Owomormdeckoro mporpecca. OCHOBHBIE 3aKOHOMEPHOCTH
9BOJIIOLMM: [JUBEPreHLNs, KOHBEPIeHILWs, IapaiuienusM. [IpaBuna SBOMIONMH TpPyNI 0PI aHH3MOB.
PesynmeraTel 3BOMIOIMH: MHOrooOpasHe BHIOB, OpraHMYecKas IeJIeco00pasHOCTh, MOCTENEHHOE
YCIOXKHEHHUE OpraHu3allkH.
HemoHcTpanus
[IprMeps! TOMOIOTHYHBIX M aHAJIOTHYHBIX OPTaHOB, HX
CTpOEHHS M IIPOUCXOXKIEHHUS B OHTOreHe3e. CXeMbl COOTHOIEHHS MyTel MPOrpecCUBHON OHOJIOrHYeCKOH
9BOJIONUH. Marepuaibl, XapakTepH3ylollue TpeAcTaBUTeNeit JXUBOTHBIX M pACTEHHM, BHECEHHEBIX B
KpacHyro KHUTY ¥ HAXOIAIITMXCS IO OXPAHO# roCyIapCcTRa.
JIabopaTopHbie U MPaKTHIECKHE padoThl
IlpakTuyeckas pabora Ne 3 «M3ydeHue NpPUCIOCOOIEHHOCTH OpPraHM3MOB K Cpefe «OUTaHHS.
M3MeHYnBOCTEY.
Tema 13.IIpucnoco0/ieHHOCTE OPraHU3MOB K YCJIOBHSIM BHENIHEH cpeabl KAK Pe3yJbTaT  (eficTBHs
€CTeCTBEHHOT0 0TOopa
[IpucnocobutensHble 0COOEHHOCTH CTpOeHHs. I[lOKPOBHTENBCTBEHHAs OKpacka IOKPOBOB Tena:
CKpBIBAIOIIAsl OKpacka (OIHOTOHHAs, NBYTOHOBAS, PACHIEHSIONIAs W [p.); IPelocTeperaroias oKpacka.
Mumukpus. [lpucnocoOurtenbHOoe moOBeneHHE JKUBOTHBIX. 3abora o motoMcTBe. PuU3HONOrHYEcKue
ananrtaruyd. OTHOCUTEIBHOCTE MPHCIIOCOOIEHHOCTH.

€MOHCTpAIIHS
WnmrocTpanyu, NOEMOHCTPHUPYIOLIHE CTPOEHHE Tella JKMBOTHBIX W PACTUTENBHBIX OpI aHH3MOB,
obecrieynBaroIIye BEDKUBAHHE B THIIMYHBIX JIJIS HUX YCIIOBUSX cyuiecTBoBanus. [Ipumepst
Pa3THYHBIX BUIOB TOKPOBUTEILCTBEHHOM OKPACKYU Y JKHBOTHBIX.

Tema 14. BozHukHOBeHUE KU3HA Ha 3emuie

Opranuueckuii MHpP KaK pe3ylbTaT OSBOJIONMM. BO3HHKHOBEHHE W pa3BUTHE JKH3HH Ha 3eMmie.
Xumuueckuit, npegbuonorudeckuit (teopus akagemuka A. M. Onapuna), 6HOIOrHYECKHN U COHHATBHBIH
JTambl pa3BUTHA JKUBOM Marepuu. DunoreHeTwyeckue CBSI3M B JKUBOH IIPHPOMAE; €CT.CTBEHHAS
Kaccu(uKanus KUBBIX OPraHUu3MOB.

Lemoncrparus

CxeMbl BOSHUKHOBEHMSI OHOKJIETOUHBIX 9yKapUuOT, MHOTO

KI€TOYHBIX OPraHU3MOB, Pa3BUTHUS LIAPCTB PACTEHUH U KUBOTHBIX.

Tema 15. PazBurHe sKu3HH Ha 3emie

PasputHe Xu3HE HA 3eMile B apXeWCKyl0 M IPOTepO30HCKyI0 3phl. IlepBele crlemel XKH3HH 1a 3emile.
[TostBIIEHHE BCEX COBPEMEHHBIX TUITOB OECII03BOHOYHBIX JKUBOTHBIX. [lepBrie XopnoBrle. Pa3BuTiie BOAHBIX
bactennii. PasButue xu3HM Ha 3eMmile B Nasieo30Mckyro 3py. llosgBineHune M 3BONIOLHS CYyXOIYTHBIX
pactenuit. [TallOPOTHHKH, CEMEHHBIE [AIOPOTHUKH, TIOJOCEMEHHBIE pacTeHus. DBo3HHKHOBeHHE
TIO3BOHOYHEIX: PEIOBI, 3eMHOBOJIHEIE, NpecMbIkaromnuecs. Pazputue »Xu3HH Ha 3eMIile B ME3030HCKYyI0 H
KaltHO30McKyt0 3psl. [TosBNIeHHE U pacIpoCTpaHeHHe TOKPHITOCEMEHHBIX PaCTEHUH. BO3HUKHOBCHHE TITHIL
M MIEKOMUTAomuxX. IlosBleHHe W pa3sBuTHe NMpuMaroB. [IpomcxodieHne 4genoBeka. MecTo yermoBeka B
xuBoM mpupoxe. CHcTeMaTHdeckoe IMoyokKeHHe Buaa Homo sapiens B CHCTEME JYXMBOTHOIO MHPA.
[Ipr3HaKM U CBOMCTBA HENIOBEKa, I1O3BOJSIOIINE OTHECTH €0 K Pa3jIMYHBIM CHCTEMATWYEeCKHM CpPYMIaM
{apCTBa KHBOTHBIX.

Craauu SBOJIONMH YeJIOBeKa: APEBHEHIIMM 4YelnoBeK, IPEBHUH UENOBEK, IEPBLIE COBPEMEHHbIE IIOIH.
CpoiicTBa uenmoBeka Kak Ouosiormueckoro suaa. [lomymsuuonHHas CTpykTypa Buaa Homo sapiens:
YeJI0BEYECKHE PACEl; pacoo0pa3oBaHue; eIUHCTBO IIPOUCXOKICHUS pac. AHTHHAYYHAs CYITHOCTL pacu3Ma.
IleMoHcTpanus

Penponmykiuu xapTus 3. Bypuana, orpaxarommx dayHny # (uopy pasmuuHbIX 5p M mepuoaos. Cxemsl
pa3sBUTHS 1APCTB JKUBOW mpupoxbl. OKkaMeHENOCTH, OTHEYaTKU PACTEHHH B JIPEBHHX IOPOJAX. Mopenu
CKEJIETOB YENOBEKA M [TO3BOHOYHBIX JKHBOTHBIX.

Tema 16. Buocdepa, ee cTpyKTYpa H yHKIHH

Buocdepa — upasi obomouka maHetel. Crpykrypa Ouocdepsr. KommoHEHTEI ouochepnl: KHBOE
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BEIeCTBO, BUIOBOM COCTaB, pasHooOpasWe W BKmaj B Ouomaccy. BHOKOCHOE M KOCHOE BEINECTBO
6uocdepst (B. U. Bepranckuit). KpyroBopor BEMmIECTB B IPHPOIE. EcTecTBeHHBIE COOOIIECTRA JKUBBIX
opraum3MoB. bmoreonernossr. KommoHeHTs! GHOT€OLEHO30B: MPOAYLEHTEL, KOHCYMEHTHI, peIyLEeHTHI.
BHOIEHO3BI: BEOBOE pasHooOpasye, IIOTHOCTh MONYNAnui, Onomacca. Abuorrueckue GaxTopbl CPEIBL
Poib TemIeparypbl, OCBELIEHHOCTH, BIXKHOCTH M IPYTHX (haKTOpOB B JKH3HEIEATENBHOCTH CODIIECTB.
HTEeHCHBHOCTD AeiicTBrs (hakTopa cpelsl; OrpaHnyuBaronuii haxrop. BaanmonencTeue (axTopHB CPEBL,
IIpeIeibl BEIHOCIHBOCTH.

Buornueckue (GaxTopsl cpeibl. Llemy M CeTH NMUTaHHUs. JKONOTHYECKHME MUpaMUIBL HHCEI, {O1oMaccsl,
sHeprun. CMeHa OHONEeH030B. IIpUUMHBI CMEHE! OHOIIEHO30B; dbopMupoBaHie HOBBIX co0bIIECT. POPMEI
B3AMMOOTHONTEHUH MKy OpraHu3Mamu. [103UTHBHBIE OTHOIIEHHS — CHMOHO03: MyTYaIu3M, Koonepalis,
KOMMEHCAII3M. AHTHOHOTHYECKHE OTHOLICHHS: XHITHMYECTBO, 1apa3uTH3M, KOHKypeHuus. Helirpanbhbie
OTHOIIECHHS— HEHTPaTU3M.

JemoHCTpanus

CxeMBbl, WUTOCTPHPYIONINE CTPYKTYpy OHochephl ¥ XapakTepusyrolue e€ OTACAbHEIE COCTABHLIE TaCTH.
TaGuisl BHIOBOTO COCTABA H DPasHOOOpAsMs SKUBBIX OPraHM3MOB OHOC(EpEL. CxeMBl KpyroBopoTa
BelecTB B mpupoje. KapTel, oTpakarolnpe reoOrHYecKylo HCTOPHIO MaTepHKOB, pacIpocTpaHEHHOCTD
OCHOBHBIX OWOMOB cymmd. Jlmabwismbl ¥ kuHodumsMel «buocdepay». ITpumepsl cuMmOuno3a MEKIY
TIpeCTaBUTEISIMKA PA3THYHBIX LAPCTB JKUBOH MPHPOIBL.

_ JIaGopaTopHble B MPaKTHYECKHE PabOTHI

Jla6opartopras pa6ota Ne 2 «CocrapieHue cXeM nepejiad BeMeCTB ¥ SHEPruH, HEIH MHUTAHHS).

Tema 17. buocdepa 1 yenoBex

TTpupoIHbIE PECYPCHl H HX MCIONb30BaHKE. AHTPOTIOTEHHbIC dakTops! Bo3neHcTBHS Ha OGHOIEHV3BI (POTTB
yeJI0BeKa B MPHUPOJIE); TIOCTIEICTBHS XO3IHCTBEHHON AEATEIbHOCTH HeTOBEKA. [TpoGneMsl paKoHAILHOTO
[PUPOIONONE30BAHAS, OXPAHB! IPHPOIBI: 3AIMATA OT 3arPA3HEHUH, COXPAHCHHUE STATOHOB U MaMATHUKOB
IPEPOIEI, 00eCIedeH e IPHPOIHBIME PECYPCaMU HACEICHAS TIIAHETB.

JlemoHCTpanys

KapThl 3a10BeJHBIX TEPPHTOPUH HAIIEH CTPAHEL.
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