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ApantupoBaHHas pabovas mporpaMMa 1o npeaMety «buosorus» coctaBiieHa Ha ocHOBe DeaepallbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
OCHOBHOT0 00111eT0 00pa3oBaHus, aBTOpcKoi yueOHoi mporpammel H. Y. Conuna, B.b. 3axaposa «buonorus. 5 — 9 xnaccei», M.: JIpoda, KoHIIEHTpHUECKHit
Kypc OOy4eHHS.

Jannas pabouass mporpamma ajnantupoBana ais ywammmxcs ¢ OB3 (3IIP) . IlpennoxenHas pabodas mporpaMma pacCcuMTaHa Ha pa3HbIE TPYIIIBI
yUallyuxcsi, B TOM YUCJIE HA YYalUXCsl UMEIOLIMX OCJIabJIeHHOE COCTOSIHUE HEPBHOM CHUCTEMBI, BIIEKYILEE 32 COOOH OBICTPYIO YTOMIISIEMOCTb, HU3KYIO
paboTOCIOCOOHOCTD, MOBBILIEHHYIO OTBIEKAaEMOCTb, a YTO, B CBOIO OUYEpE/lb, BEJIET K HAPYILIEHUIO BHUMAaHUS, BOCIPUATHS, AOCTPAKTHOIO MBILLIECHUS.
V Takux I[eTef/'I OTMCYAKOTCA IICPUOJUYCCKUC KOJIEOAHUS BHHUMaHUA, HCAOCTATOYHAA KOHLICHTPAHUA Ha O6’beKTe, MaJIbIil 00BEM ITaMSITH.

TpynHocTH yCBOEHUS 1€TBMH CO CMELIAHHBIMU CHENU(PUUECKMMHU PACCTPOMCTBAMU IICUXO0JIOIMYECKOI0 Pa3BUTUS y4eOHOro MaTepualla IpeArnoiaratoT
B IIEPBYIO OYepe/Ib BBEJICHNE N3MEHEHHIA B YaCOBOE PaCIIpe/ICTICHNE COIepKaHMsI IPOTpaMMbl. B TedeHne yaeOHOro roja nocie u3y4eHus Kaxx 101 TEMBbI
IIPElyCMOTPEHO IIPOBEAECHUE YPOKOB MOBTOPEHU U 00001IeHus. Ha ypokax yuynThIBarOTCSl MHIMBUyaIbHbIE U TICUXOJIOTUYECKUE OCOOEHHOCTH JETEH.

Y4eOHoe copepkaHue Kypca OHOIOTHU:

Conun, H.W. buonorus. XKuBoii opranu3M. 6 kiacc. yue0. s obmeodpazoBarenbabix yapeskaenuii/ H.M. Conunn. — M.: Jlpoda, 2019 ;

3axapos, B.b.buonorus: Muoroodpasue xusbix opranu3mon. B.b. 3axapos, H.1. Conun. — M.: Jlpoga, 2018;

MawmonrtoB C. I'., 3axapos B. b., Araponosa U. b., Conun H. 1. buonorus. O6mue 3axonomeprocTH. 9 knace: yueonnk/ Mamonrtos C. I'., 3axapos B.
b. u np. — M.: llpocda, 2019

T.

AKTya/lbHbIe H3MeHEeHHsI HOPMATHBHO-TIPABOBOI 0a3bl NpenoaaBanus npeamera «buosorns».

Opranuzanus npenoaaBanust yueOHoro npeamera «buonorusi» B 2023/2024 y4yeOHOM ToJy OCYIIECTBISETCS B COOTBETCTBUHU CO CIEIYIOIIUMU
HOPMAaTHUBHBIMU U PacOpSIUTEIbHBIMU JOKYMEHTAMU:

1. Konctutynus Poccuiickoit deneparuu. URL: https://base.garant.ru/10103000/

2. OenepanbHblil 3aKoH 0T 29 mexadps 2012 r. Ne 273-D3 «O06 obpazosanuu B Poccuiickoit @enepannn». URL: https://base.garant.ru/77706811/
3.VYka3 llpesunenta PO ot 21 utons 2020 r. Ne 474 «O HaumoHanbHBIX LelsX pa3Butus Poccuiickoit denepanuu Ha nepuon a0 2030 romga». URL:
http://publication.pravo.gov.ru/Document/View/0001202007210012

5.[locranoBnenue I'maBHOro rocyaapcTBeHHOro caHutapHoro Bpauya Poccuiickoit ®@epepanuu ot 28 sHBaps 2021 roga Ne 2. «O06 yTBepKIeHUH
canutapHbix npasui 1 HopM CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TpeOOBaHUS K 0OecredeHnIo 6e30MacHOCTH U (Uin) 0e3BpeTHOCTH
1UIs uerioBeka pakTopoB cpeasl ooutanus». URL: http://publication.pravo.gov.ru/Document/View/0001202102030022?index=0&rangeSize=1

6. Pacniopspxenue [IpaBurenscta PO ot 29 mas 2015 r. Ne 996-p «O6 yrBepxaenun Ctpateruu pazsutus Bocnutanus B PO na nepuon 10 2025 r.».
URL.: http://publication.pravo.gov.ru/Document/View/0001201506020017
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7. denepanbHBINA TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIN CTaHIaPT OCHOBHOT'O 00IIeTr0 oOpa3oBaHusl (YTBEPKIEH MprUKa3zoM MUHUCTEPCTBA 00Opa30BaHUS
u Hayku P® ot 17 nexabps 2010 r. Ne 1897) URL: https://base.garant.ru/55170507/53f8942 1bbdaf741eb2d1lecc4ddb4c33/

8. DenepanbHbBIil TOCYIAPCTBEHHBIN 00pa30BaTENIBHBIN CTaHAAPT CpeaHEro 001ero oopasoanus (yrBepkaEH NprukazoM MUHUCTEPCTBA 00pa30BaHUS U
Hayku P® ot 17 mas 2012 r. Ne 413)

URL.: https://base.garant.ru/70188902/8ef641d3b80ff01d34bel6ce9bafc6e0/

9.TIpuka3z Muno6pnayku Poccuu ot 31.03.2014 Ne 253 (pen. ot 05.07.2017) «O06 yTBepxkaeHUH (eaepalbHOTO MepeyHsl YIeOHUKOB, PEKOMEHIYEMbIX
K HCIIOJIb30BAaHUIO TPH PEANTM3ALUN MMEIOUIMX TOCYJApCTBEHHYIO aKKPEIUTALMI0 00pa3oBaTENbHBIX MPOTPaMM HAa4YaJIbHOTO OOIIEro, OCHOBHOTO
obmrero, cpeanero odmiero oopazoanus». URL: https://edu.ru/documents/view/62512/

10. [Ipukaz MunucrepctBa npocBemenuss Poccum ot 28.12.2018 Ne 345 (pem. ot 22.11.2019) «O denepanbHoM miepedHe y4eOHHUKOB,
PEKOMEHIYEMBIX K MCIIOJIB30BAHUIO TIPH PEaTM3aIK UMEIOIIUX TOCYIapCTBCHHYIO aKKPEIUTAIIMIO 00pa30BaTeNbHBIX IPOTrPaMM HAYaJIBHOTO OOIIETO,
OCHOBHOTO 00111eT0, cpeaHero oomero oopazosanus» URL: https://edu.ru/documents/view/64327/

11. [Tpuka3z Munuctepcersa npocenieHus Poccuiickoit @enepanuu ot 20.05.2020 No254 «O0 yrBepxaeHun (penepanbHOro nepeqHs yueOHUKOB,
JIOTMYIIEHHBIX K HMCIOJb30BAHUIO MPHU Pealli3alliid UMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeNbHBIX MPOTrPaMM HauyalbHOI'O OOIMIETOo,
OCHOBHOTO OOINIEro, cpeaHero oO0mero oOpa3oBaHUS OpraHU3alMsIM{, OCYIIECTBISIONIMMU oOpa3oBaTenbHyl0 nesitensHocTh». URL:
https://base.garant.ru/74634042/ 12. ITpuka3 MunucrepcTBa npocsemienus Poccuiickoit @eneparmu ot 23.12.2020 Ne 766 «O BHECEHUU M3MEHEHUHN B
benepanbHbIN epeYeHb YYEOHUKOB, JOMYIIEHHBIX K HCIIOIb30BAHHIO MPU PeAIU3allMi UMEIOIINX TOCYapCTBEHHYIO aKKPEAUTALINI0 00pa30BaTeIbHBIX
nporpaMM Ha4yaJlbHOTO OOIEro, OCHOBHOTO OOIIero, cpemHero oomero oOpa3oBaHMs, OCYIIECTBISIOIIMMHU 00pa30BaTENbHYIO AEATEIbHOCTb,
YTBEPXKJIECHHbI  IpukazoM MuHucrepctBa npocBeuleHuss  Poccuiickoit  ®epepauun ot 20 wmas 2020 r. Ne 254». URL:
http://publication.pravo.gov.ru/Document/View/0001202103020043

13. [Ipuka3z MunucrepcTBa HayKu U Bbiciiero oopasoBanus Poccuiickoit @enepanuu, MunucrepcTBa npocserienus Poccuiickoit @enepanuu ot
30.06.2020 Ne 845/369 «O06 yrBepxaeHuu [lopsiaka 3auera opraHu3aiuei, OCyIecTBISomEed 00pa3oBaTeNbHYIO ACITEIHHOCTD, PE3YJIbTATOB OCBOCHUS
oOyJaromuMucss y4eOHBIX MPEAMETOB, KYpCOB, TUCIUIUIMH (MOAyNel), MPaKTHKH, IOMOJHUTEIbHBIX OO0pa30BaTENbHBIX MPOTpaMM B JAPYrUX

OpraHu3aIusIx, OCYIIECTBIISIOIINX 00pa3oBaTeNbHYIO JESTETbHOCTD)» (3apeructpupoBan 28.08.2020 No 59557) URL:
http://publication.pravo.gov.ru/Document/View/0001202008280058
14. ITpuka3 MuHucTepcTBa HaykH | BbIciiero oopasosanust Poccuiickoit ®denepaunu, Munuctepcrsa npocserienus: Poccuiickoit denepaunu ot

05.08.2020 Ne 882/391 «O0 opranu3zanyy U OCyLIeCTBICHUN 00pa30BaTeIbHON AEATENbHOCTU IPU CETEBON (hopMe peann3alii 00pa3oBaTeIbHbBIX
pOrpaMm» (3apeructpupoBan  10.09.2020  Ne 59764) URL: http://publication.pravo.gov.ru/Document/View/0001202009110027

15. [Ipuka3z Munncrepcta npocsenienus PO ot 11.12.2020 Ne 712 «O BHeceHWH M3MEHEHHM B HEKOTOpPBIC (efiepalibHbIe TOCYIapCTBEHHBIC
o0pa3oBaTenbHbIE CTaHapThI ob1ero o0pa3oBaHUs 1o BOIIpOCaM BOCIIUTAHMUS 00yJaromuxcs. URL:
http://publication.pravo.gov.ru/Document/View/0001202012280006
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16. [Ipuka3 ot 22 mapra 2021 r. Ne 115 «OO6 yTBep>IACHUU TMOPSIKA OPTaHHW3AIMA U OCYIIECTBICHUS OOpa30BaTEIIBbHOM NEATEILHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbLHBIM MPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMaM HavdaJbHOTO OOIIEro, OCHOBHOTO OOIIEro W CPEeIHEro OOIIero

o0pa3oBaHU»

URL.: http://publication.pravo.gov.ru/Document/View/0001202104200066

17. IIpumMepHass OCHOBHasi oOpa3oBaTellbHas IMporpamMma OCHOBHOro obmiero ob6paszosanms. URL: http://fgosreestr.ru/registry/primernaya-
osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/

18. [MpumepHass ocHOBHasi oOpa3oBarelibHas MporpaMma cpenHero oomiero obOpaszoanusi. URL: http://fgosreestr.ru/registry/primernaya-
osnovnaya- obrazovatelnaya-programma-srednego-obshhego-obrazovaniya/

19. [Ipumepnas nporpamma Bocriutanus. OnoOpeHa pemeHueM ¢geaepaabHOT0 y9eOHO-METOAMYECKOTr0 00BEIMHEHHUS 110 001IeMy 00pa30BaHUIO,
npotokou ot 2 utoist 2020 1. Ne 2/20). URL: https://fgosreestr.ru/registry/primernaja-programma-vospitanija/

20. [TuceMo MunucrepctBa oOpa3zoBanus U Hayku P® ot 18 aBrycta 2017 r. Ne 09-1672 «O nanpaieHur MeToIMYeCKUX PEKOMEHIAUM 110

YTOYHEHHUIO MMOHATHSA U COJEP)KAHUS BHEYPOUHOM JEATEIBHOCTH B PaMKax pealn3allii OCHOBHBIX 00Iec00pa30BaTeIbHBIX IPOrPaMM, B TOM YHCIIE B
JacTH NpoeKkTHOU aesitesbHOoCcTHY. URL: https://www.garant.ru/products/ipo/prime/doc/71670346/

OcobennocTu npenosaBaHusi yaeoHoro npeamera «buosiorus» B 2023-2024 yueOHOM roay.

[MpuHtMnel, [enu, 3a7a4d W HANpaBlIeHHUs pa3BUTHS ydeOHoro mpenMera «buomnorwms» onpeneneHsl denepalbHBIMA  TOCYAaPCTBEHHBIMU
obpazoBatensHbIMU cTanaapTaMu OO0 u COO (nanee — PI'OC OO0 u PI'OC COO), B KOTOPHIX coaepKaTcs TpeOOBaHUS K CTPYKTYpE, pe3yabTaTam
U YCJIOBUSIM peaju3alli OCHOBHBIX 00pa30BaTeNbHBIX HporpaMM. KoHKpeTHBI 00beM AMIAKTHUECKUX €IUHMII, MOHATUIN, TEPMUHOB IO MpEeIMETY
MIPUBOSATCS B IPUMEPHBIX OCHOBHBIX 00I1e00pa30BaTEIbHBIX IPOTPaMMax Mo YPOBHIM 00pa30BaHusl.

Pabouas mporpamma siBisieTcsl JOKaJIbHBIM (CO3JaHHBIM Il ONPEEIEHHOr0 00pa30BaTeNbHOIO YUPEXKIECHUS) U UHIUBUIyaJIbHBIM (pa3paboTaHHBIM
YUUTEIIeM JJIsl CBOEH JIesITeIbHOCTH) IOKYMEHTOM 00pa30BaTeIbHOro yupexaeHus. OHa pa3pabaTbiBaeTcs Ui ypOBHEH 00pa3oBaHUs: OCHOBHOE 0o0liee
obpa3oBanue (6—9 kiaccel). Pabouas mporpaMma moka3bpIBaeT, KakuM 00pa3oM € y4yeTOM KOHKPETHBIX YCIIOBUH, 00pa3oBaTeibHBIX MOTpeOHOCTEH U
0COOEHHOCTEH pa3BUTHS 00YUAIOIIUXCS TEAror Co3AaeT MHANBUAYATBHYIO TIearoru4ecKyro Moiesb oopasoanust Ha ocHoBe OI'OC.

ABTOpCKHE MTPOrpaMMbl y4eOHBIX TPEIMETOB K KOHKpeTHbIM Y MK, pa3paboTaHHble Ha OCHOBE IPUMEPHBIX ITPOrpaMM, MOT'YT ObITh HCIIOJIb30BAHBI KaK
pabouue nporpamMmsl.

B cBa3u ¢ npunsatuem @enepanbHoro 3akoHa ot 31.07.2020 Ne 304-d3 «O BHecenun usMmeHeHuit B denepanbHbiii 3akoH «O6 00pa3oBaHUU B
Poccuiickoit denepanun» mo BompocaM BOCHUTaHUS oOydaromuxcs» Munnpocsemenuss Poccum mpukazom ot 11.12.2020 Ne 712 yrBepaumio
M3MEHEHMs, KOTopble BHOcATCS B PDepepaibHble TOCYAAPCTBEHHBIE 00pa30BaTelIbHbIE CTaHAAPTHI 00IIEro oOpa3oBaHMs MO BONPOCAM BOCHUTAHUS
oOyJaromuxcs. Ypo4yHas U BHEYpOUHas JESTEeIbHOCTh MPU3BAaHBI B €IMHCTBE pealn30BaTh pabouyro mporpamMmy Bocmutanus OY. C yueTtoM 3THX
W3MEHEHHI B CTPYKType pabodell MporpaMMBbl MO MPEAMETY 00s3aTelNbHO TOJDKHBI OBITH TPEACTABJICHBL: 1) TUIaHUpyeMble Pe3yiIbTaThl OCBOCHHS
y4eOHOT0 MpeaMeTa;

2)conepkaHre yaeOHOTo mpeMera;
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3)TemMaTHyecKoe IIIAHHPOBAHUE, B TOM YHCIIE C y4eTOM paboueil mporpaMMbl BOCIIMTAHHUS C yKa3aHHEM KOJIMYECTBA YacOB, OTBOAMMBIX Ha OCBOCHHE
KaKIOU TEMEIL.

Ecnu pabouas mporpamMma monuduuupyercs (YMEHbIIAeTCs KOJIMYECTBO YacOB Ha M3yUEHUE MaTepuana), TO HeOOXOIMMO MOJYyYUTh PELEH3UI0 C
nHpopmanuer o Bo3MoxkHocTH BbinoTHeHUsT PI'OC B motHOM 00beMe.

B yue6HOM 1mutane o0pa3oBaTeNbHON OpraHU3aluid MOTYT OBITh IPEAYCMOTPEHBI KypPChI IO BHIOOPY (3JIEKTHBHBIE KYpCHI, (haKyJIbTaTUBHbBIE KYPCHI), 32
CYET KOTOPBIX 00yUaIOIIUecss MOTYT O0Jiee TITyO00KO U3YYHUTh TOT WM HHOM pa3/ien OMOJIOTHH, YKOJIOTUH WU MOATOTOBUTHCS K cade [ A mo 6uonoruu.
Copep:xanue pabouux MporpaMM He JOJDKHO MOBTOPSATH WM AyOnupoBath conepskanue nporpamm rno ®I'OC. Heobxoaumo oOpaTuTh BHUMaHHE Ha
COJIepKaTeIbHOE HAlOJIHEHHE Kypca, €ro BOCHUTATENIbHBIM MOTEHIMAall, 1yXOBHO-HPABCTBEHHbIE IIEHHOCTH, KOTOpbIE TpaHciaupyeT nexaror. Kypc
JIOJKEH OBITh HAIIPABJIEH Ha pa3BUTHE 00yUarolLerocs, BOCIUTAaHUE TpakJaHUHA U [TaTPUOTA.

IIpenonaBanue OuoiorMM B OCHOBHONM mikojae (5-9 kmaccsl) B 2023/2024 yyeGHOoM roay ocyumiectBisiercs B coorBerctBuu ¢ GI'OC OO0,
yTBepxaeHHbIM [Ipukazom MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 17.12.2010 Ne 1897 (¢ uameHeHusmn).

B oOpazoBarenbHbIX OpraHU3alysaX, peaqu3yoluX MPorpaMMbl OCHOBHOTO 0011ero oopazoBanus, B 2023-202 yueOHOM rogy Ha U3ydeHUE OMOJIOTUH
0 aJanTHUPOBAHHOM MporpaMMme BeiemseTcs 1 yac B Hegento 6,7,9 kiaccax.

B nacrosmiee Bpems roroButcs nepexoi Ha HoBeie DI'OC OO0, obcyskaeHne KoTopeix Hadanoch BecHoit 2018 roxa. O3nakomuthes ¢ mpoexktom OI'OC
TPETHEro IMOKOJEHUS MOXHO Ha (elepalbHOM MOpTaje MPOSKTOB HOpMAaTUBHBIX MpaBoBbiX akToB (URL: https://regulation.gov.ru). Hoerii ®I'OC
oTnpeAenuT Y€TKUe TpeOOBaHUs K IPEIMETHBIM pe3yiIbTaTaM Mo Kaxk 10 yueOHoM nucuuruinae OcHoBHblE n3MeHeHust HOBbIX @I'OC OOO0:

~ TOYHO ONpesIeNeHbl 0043aTeNbCTBA 00Pa30BaATENbHON OPraHU3allMH MEPE/ YUAIMMUCS U MX POJUTEIAMHU (3aKOHHBIMU TPEJICTABUTENSAMH); 0060

BHUMAaHHUEC YJCJICHO q)OpMHpOBaHI/IIO MCTAMPECAMETHBIX W JIMYHOCTHBIX HABBLIKOB; MNPONHCAaH NEPCUYCHb M IMOCICAOBATCIIBHOCTHL NMPEAMCTHBIX U

MEKIPEIMETHBIX YMEHUH 0 KKIOW TUCIUIUIMHE U KOHKPETHBIX JICMUCTBUI MO Pa3BUTHIO
JTHUX YMEHUW B paMKaX YPOUHOU U BHEYPOUHOU JIESITEINBHOCTH;

~ yKa3aHebl KOHTPOJIbHBIE TOYKH Pe3yNIbTaToB oOyuaromuxcst 1o 00BEMY u COJIEPKaHUIO KOMIETEHIIHH.
B 2023/2024yue6HoM roay npu Beibope YMK Heo6X0aMMO HCIIONB30BaTh FApaHTUPYIOUINI JOCTH)KEHHE MJIAHUPYEMbBIX PE3yIbTaTOB YTBEPKICHHBIN
denepanbHblii NepeueHb y4eOHUKOB, JOMYIIEHHBIH K HCIIOIB30BAHUIO TPU PEATH3aIMK UMEIOIINX FOCYJapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX
IporpaMM Ha4ajbHOrO OOIIEro, OCHOBHOIO OOIIEro, CPeJHEro oOmero o0pa3oBaHMs, OCYIIECTBISIONIMX OOpa30BATENbHYIO JAEATEIbHOCTD,
yrBepxaeHHbIN [Ipukazom MunucrepctBa npocsemenus: Poccuiickoit ®@enepanunu ot 20 mast 2020 r. Ne 254 (¢ u3m. ot 23.12.2020) (nanee — OIIY-
2020). Bei6op yueOHMKOB OTHOCUTCS K KOMIIETEHIIMM 00pa30BaTEeIbHOIO YUPEKICHUS B COOTBETCTBUHU CO cTaThel 18 wactu 4 myHkTa 9, cratbeit 28
yacT 3 PenepanbHOro 3aK0oHa.



IIporpamma BocnnuTanus u npeamet «buosorusy».

2 wrons 2020 rona pemenueM heaeparbHOro yae0HO-METOAMYECKOTO 00BeIMHEeHUS 110 001eMy oOpa3zoBaHuio Obuia puHsaTa [IpuMmepHas mporpamMma
Bocriutanus (https://fgosreestr.ru/registry/primernaja-programma-vospitanija/). Bcien 3a 3Tum ObuUIM BHECEHBI COOTBETCTBYIOIINE U3MEHEHHS B 3aKOH
00 obpazoBanun (Penepanbubiii 3aK0H OT 31 utonist 2020 r. N 304-D3 «O BHeceHun u3menenuii B Genepanbubliii 3akoH «O06 oOpazoBanuu B Poccuiickoit
®eneparym» 1Mo BOMPOCaM BOCIHTAaHUS oOydaronuxcs»). Taxke u3MeHeHus: OblTi BHECEHBI U B DeepanbHbli TOCYAapCTBEHHBIH 00pa3oBaTeIbHbBIN
CTaHIapT oCHOBHOTO 0011ero oopazoBanus (https://docs.edu.gov.ru/#activity=26).

[IporpamMma BociTaHus BISIETCS 0053aTEIBHON YaCThI0O OCHOBHBIX 00pa30BaTEIbHBIX IPOTPAMM.

Lenbto peanu3anuy NporpaMMbl BOCIIUTAHUS HA YPOKax OMOJIOTUU SIBISIETCS OpPraHU3alMsl JeSTeIbHOCTH MO (JOPMUPOBAHUIO JTUYHOCTH YEJIOBEKAa BO
BCEM MHOroo0Opasum ero KadecTB: JOOBU K Pomune, mpupone, Tpyny, MOHUMAaHUIO IIEHHOCTH XH3HH BO BCEeX €€ MPOSBICHUAX, CTPEMIICHHH K
MIOCTOSIHHOMY CaM0O00Opa30BaHUIO U CAMOBOCITUTAHHUIO.

JlJis TOCTHKEHHUSI LIeTTH POTrpaMMbl BOCIIUTAHUS HEOOXOIUMO PEIIUTh PSIJT 3a/1a4:

— ¢opMupoBaTh B y4eOHO-UTPOBOM, MPEIMETHO-MIPOAYKTUBHON, COLIMAIBLHO-OPUEHTUPOBAHHOM, OOIIECTBEHHO-TIONE3HON NEATEILHOCTH Ha OCHOBE
B3aUMOJICHCTBHS. OCHOBHOTO M JIOMIOJHUTEIHHOTO 00pa30BaHMs, CAMOBOCITUTAHUS M CAMOPa3BUTHsI CIOCOOHOCTh K JIYXOBHOMY Pa3BHTHIO, Pa3BUTHIO
TBOPUYECKOTO MOTEHIHAIIA;

— ONTHMHU3HUPOBATH CUCTEMY PaOOTHI MO BBISIBICHUIO CIIOCOOHBIX U TAJIAHTIMBBIX JIETEH U UX MOJIEPIKKE;

— (OpMHPOBATH y yYaIIuXCs COUATLHBIC KOMIIETCHIIMU, HEOOXOIUMBIE [T OTBETCTBEHHOTO IMIOBE/ICHUS B O0IIECTBE, CIIOCOOCTBOBATH ()OPMHUPOBAHUIO
IpakJaHCKO-TIATPHOTHYECKOTO CO3HAHUS, HPABCTBEHHOM MO3UIIHH.

Cpenu pa3nuyHbIX 00pa3oBaTeNbHBIX TEXHOJIOTUH Ui peanu3alii MpOorpaMMbl BOCHUTAHUS MOXKHO BBIJICIUTh TEXHOJOTHIO MPOEKTOB, KOTOpPas
obecreynBaeT CBA3b 0OYYEHUS C JKU3HBIO U (DOPMHUPYET aKTUBHYIO CAMOCTOSITEIbHYIO MO3MIMIO YYAIIUXCS, YUUT YMEHHIO TUIAHUPOBATh TPYAOBYIO
JeSTeIbHOCTh, PAIMOHAIBHO WCIONB30BaTh BpEMs, TOTOBHT K BBIOOPY mpoduis oOydeHHs Ha CIeRyloIled CTylmeHH oOpa3oBaHUS WIIH
npodeccuoHaIbHOMY BbIOOPY, OpMHUpYET Oepe’kHOE OTHOLIEHHE K Pe3y/IbTaTaM CBOETO TPy/Aa U Tpyda JpyTux.

Okonornyeckoe BocnuTaHue. [Ipupona cocTaBiseT MOCTOSIHHOE OKPY)KEHHE YEeNOBEKa, €CTECTBEHHYIO Cpelly, B KOTOPOH OH JKHMBET M KOTOpas
HaKJIaJ(bIBAET CYIIECTBEHHBIN OTIIEYATOK HA €T0 KU3Hb. BaKHBIM B BOCHIUTAHNY yUaIIUXCS SIBIISIETCS (POPMHUPOBaHNE OEPEKHOTO OTHOLICHHS K TPUPOJE,
BOCIIUTAaHHE y KAKAOTO YYCHHKA MPAaBUIBHOTO KOJIOTMYECKOro MbIIuIeHHs. Llenb sKxomormueckoro BocmuTaHUs: (GOpPMHUPOBAHHE OTBETCTBEHHOTO
OTHOIIEHMS K OKpYXaroIlel cpejie, KOTOpOoe CTPOUTCS Ha 6a3e HIKOJIOTMYECKOro co3HaHus. KOMIeTeHTHOCTHBIHM MOIX0/1 B 3KOJIOTHYECKOM 00pa30BaHUuU
— HOBOE HAIIpaBJICHHE WCCIIEIOBAaHWI B TEOPUU W TPAKTUKE ITEJaroruKd, OTpakarolee OCHOBHBIE Hien KOHIIENIIMU MOJEPHU3ANNU POCCUICKOTO
obpazoBanus. POpMHUPOBATH y IIKOJEHUKOB KOJIOTMYECKHE KOMIETCHIIMH MOYKHO Yepe3 IOATOTOBKY €ro K CaMOCTOSTEIBHOMY OTBETCTBEHHOMY
JEWCTBUIO 10 PEIICHUIO SKOJIOTHYECKUX MPOOJIEM C MOMOIIBIO OPraHU3allii BCEBO3MOXHBIX MPAKTUKYMOB, pa3pabOTKU M peaan3alui YIeHHIECKUX
MIPOEKTOB, TIPOBEICHIS MEPOTIPUSATHI, TTOUICPKUBAIOIINX W PA3BUBAIOIINX Y YICHUKOB CITOCOOHOCTH OOIICHUSI.

[Tarpuornueckoe Bocriutanue. LIIKoNMBHBIN Kypc OMOIOTHH COACHCTBYET (POPMUPOBAHHUIO MATPHOTHIECKUX TYBCTB Y OO YJAIONINXCS: YBKEHHS H JIFO OBH
K pOJUHE, 3eMJjie, Ha KOTOPOH OHHU XKHUBYT, CTpeMJICHUs cOepedb, YKPacuTh U 3alUTUTh e€. M3ydyeHue ucropudeckux (pakto, Onorpaduii 1 OTKpHITHH
OTEYECTBEHHBIX U COBPEMEHHBIX YUEHBIX, UCIIOIb30BaHUE TBOPUECTBA MMOATOB, XYI0KHUKOB, BOCIIEBAIOIINX POAHYIO IPUPOAY, PACKPBITHE KPACOTHI U



HETOBTOPUMOCTH MPUPOJIBI POTHOTO Kpasi HAa ypOKax OWOJIOTHH MPEACTABISAIOT OIPOMHBIE BO3MOYKHOCTH ISl BOCITUTAHUS TPaKIaHWHA M TIAaTPUOTa CBOSH
PoauHel.

Bocnuranre 0TBETCTBEHHOIO OTHOIIEHUSI K CBOEMY 370POBBIO U 3/I0POBBIO OKPYXKAIOIIUX JIOJDKHO MPOXOJUTh KaK Ha YpOKax, TaK U BO BHEYPOYH Oif
JIESITEIILHOCTH.

Ceituac oOy4eHHE HE pacCMaTpPUBACTCA KAaK MPOCTas TPAHCIALMS 3HAHWWA OT YUHTENS K ydJalluMCs, a BBICTYIAET KakK JIEJIOBOE€ COTPYAHUYECTBO —
COBMECTHasi paboTa yuuTens U Yy4eHHKoB. CTUIb OOIIEHUS M KYJIbTypa PEUU SIBISIOTCS TJIABHBIMHU (DaKTOpamu, MOBBIIIAIOIIMME BOCITUTATEIBHBIN
MOTEHIMAJ YpOKa.

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa.

BBenenne B Omosoruio.

Jluunocmmuute pezyromamot.

—®dopMHUpoBaHKUE OTBETCTBEHHOI'O OTHOILEHHS K 00y4EHUIO;

—opmMupoBaHue M03HABATENbHBIX HHTEPECOB U MOTHBOB K O0YUEHUIO;

—opMupoBaHUe HABBIKOB ITOBEICHUS B TPUPOJIE, OCO3HAHMS IEHHOCTH KUBBIX O0BEKTOB;
—OCO3HaHUE LIEHHOCTH 3/I0POBOT0 U 6e301acHOro odpasa *Ku3Hu; —(pOpMHUPOBaHUE OCHOB
9KOJIOTMYECKOH KYJIbTYpPHI.

Memanpeomemmnule pe3yibmamaol:

Yuawuecs oondicnvl ymems:

—TIPOBOANUTH MpOCTEHIINEe HAOIIOICHHSI, U3MEPEHUS, OTIBITHI;

—CTaBUTh YUEOHYIO 33/1a4y M0J] pyKOBOJICTBOM YUHUTEIIS;

—CHCTEMaTU3UPOBaTh U 00001aTh pa3Hble BUABI HHPOPMAIUH;

—COCTaBJISTh IJIaH BBIIOJIHEHUS yueOHOU 3a/1auu;

—TIPOBOIUTH MPOCTEHINYIO KJIAaCCU(PUKALINIO KHUBBIX OPIaHU3MOB 10 OT/AEIbHBIM LIAPCTBAM;
—MCIOJIB30BaTh JOMOJHUTENbHbIE HCTOYHUKHA HH(POPMALIMY [Tl BHITIOJIHEHUS Y4eOHOH 3a1a4H;
—CaMOCTOATEILHO TOTOBUTh YCTHOE COOOIIeHNe Ha 2— 3 MHH.;

—HAaXO0/IUTh U UCNOJIb30BaTh IPUUMHHO - CJIEICTBEHHBIE CBSI3U;

—opmynupoBaTh U BBIABUTATh MPOCTEHININE TUITOTE3BL;

—BBIJIEJSATH B TEKCTE CMBICIIOBBIE YaCTH U 03aIJIaBJINBATh UX, CTABUTH BOIIPOCHI K TEKCTY;
—paboTaTh B COOTBETCTBHH C [TOCTABIEHHOU 3a/1a4eif;

—COCTAaBJISITh IPOCTOM U CIIOKHBIN IIJIaH TEKCTA;



—Y4acTBOBaTh B COBMECTHOM JI€ATEIbHOCTH; —paboTaTh

C TeKCTOM naparpada u ero KOMIOHEHTaMH; —Yy3HaBaTh

n3ydaeMble 0OBEKTHI Ha Ta0JIUIAX, B IIPUPOJIE.

Ilpeomemmnbwie pe3ynomameol 00yuenus

Yuawuecs oonxcnvl s3nams:

—OCHOBHbBIE IPU3HAKHU )KMBOW IIPUPOJIBI;

—YCTPOMCTBO CBETOBOI'O MUKPOCKOIIA;

—OCHOBHbBIE OPTaHOUIbI KJIETKU;

—OCHOBHbBIE OpPraHMYECKHE U MUHEpaIbHbIC BEIIECTBA, BXOIAIINE B COCTAB KIETKU;
—BEAYIIMX €CTECTBOMCIIBITATENEH U UX POJIb B U3yUEHUU IPUPOJIBL;

—CYIIECTBEHHBIC IPU3HAKH CTPOCHUS U KUZHEICATEIILHOCTH H3y9aeMbIX ONOJIOTHIECKUX OOBEKTOB;
—OCHOBHbBIE TPU3HAKHU MPEJCTABUTENEH [IAPCTB )KUBOM MPUPOJIBI;

—OCHOBHBIE CpeJIbl 00UTaHUS KUBBIX OPIaHU3MOB;

—TIPUPOIHBIC 30HBI HAIEH TUIAHETHI, UX OOUTaTEeNeH;

—TIIPEJKOB YEJI0BEKA, UX XapaKTEPHbIE YEPThI, 00pa3 *KU3HU;

—OCHOBHBIE KOJIOTUYECKHUE MPOOIEMBI, CTOSIIINE TIepEe] COBPEMEHHBIM YEJIOBEYECTBOM;
—TpaBujia MOBEICHUS YEJIOBEKA B OMACHBIX CUTYalMSIX MPUPOJAHOTO MPOUCXOKICHHUS,
—IpOCTENIIe CIIOCOObI OKa3aHUsI IEPBOM MTOMOIIHU MTPU 03KOTrax, 0OMOPOKEHUH U JIP.
Yuawuecs oonxcner ymemo:

—OOBICHATH 3HAU€HNE OMOJIOTMUECKUX 3HAHUM B TOBCEAHEBHOMN KU3HU;
—XapaKTepHu30BaTh METO/Ibl OMOJIOTUYECKUX UCCIIEI0BAaHUM;

—paboTatk C JYMOW U CBETOBBIM MUKPOCKOIIOM;

—Yy3HaBaTh Ha TaOJIMIIAX U MUKpOIIpenapaTax OCHOBHbIE OPTaHOU/IbI KIETKHU;
—OOBICHATH POJIb OPraHUYECKUX U MUHEPAJIbHBIX BELIECTB B KIIETKE;

—co0Jr01aTh IpaBUJia IOBEIEHUS M paboThl ¢ pUOOpaMu U HMHCTPYMEHTaMU B KaOMHETe OMOJIOTHH;
—ONpeAeaTh NPUHAIICKHOCTh OMOIOIMYECKHX OOBEKTOB K OAHOMY M3 IIAPCTB KUBOW MPUPOAbI; —YyCTaHABIMBATh YEPThl CXOJACTBA U PA3INUUS Y
IIPEICTaBUTENIEH OCHOBHBIX LIAPCTB;

—pa3nuyarh U3y4eHHbIE OOBEKTHI B IPUPO/IE, HA TaOINIIAX;

—YyCTaHaBJIMBATh YEPThI MPUCIIOCOOIEHHOCTH OPTraHU3MOB K CpeJie OOMTaHNUS;
—O0OBSACHATH POJIb MPEJICTABUTENEH LIAPCTB KUBOM MPUPOIBI B )KU3HU YEIOBEKA;
—CpaBHMBATH PA3JIMYHBIE CPE/Ibl OOUTAHMS,

—XapaKTepHU30BaTh YCIOBUS )KU3HHU B PA3JIMUHBIX CpeaX OOUTaHUS;

—CpaBHUBATh YCJIOBHS OOUTAHUS B PAa3IMYHBIX IPUPOIHBIX 30HAX;



—BBISBIIATH YEPThI MPUCTIOCOOIEHHOCTH )KUBBIX OPTaHU3MOB K OIPEICTIEHHBIM YCIOBUSM;

—TPUBOJANTH MPUMEPHI OOUTATENICH MOPEN M OKEaHOB;

—Ha0I0aTh 32 KUBBIMH OpTaHU3MaMU;

—O0OBACHATH IPUYUHBI HETATUBHOTO BIUSHUS XO3IHCTBEHHOH JIEATEIFHOCTH YeJIOBEKa Ha TIPUPOY;
—OODBICHATH POJIb PACTEHUHN U )KUBOTHBIX B JKU3HU YEIIOBEKA;

—O000CHOBBIBaTh HEOOXOAUMOCTH MPUHATHUS MEP MO OXpaHe KUBOM MPUPOIbL; COOTIOAATh MpaBUiIa MOBEACHUS B
MIPUPOJIC; —pa3IndaTh Ha KHUBBIX 00BEKTaX, TAOIUIAX OMACHBIE JUIS KU3HH YeJIOBEKa BUJIbI PACTCHUN U )KUBOTHBIX; —
BECTH 3JI0POBBII 00pa3 )KU3HU U MPOBOAUTH OOPHOY C BpEIHBIMU PUBBIYKAMHU CBOMX TOBAPHILECH.

Kusoii opranusm

Jluunocmmuuie pezynomamol 00yuenusn

—®opmupoBaHe OTBETCTBEHHOI'O OTHOLIEHUS K 00YUEHMUIO;

—opmupoBaHue Mo3HABaTEIBHBIX HHTEPECOB M MOTHBOB, HAIIPABJICHHBIX HA U3YYEHHUE ITPOrPaMM;
—Ppa3BUTHE HABBIKOB OOyUYECHHUS;

—opMupoBaHUe COLMATBHBIX HOPM U HABBIKOB IMOBEJCHUS B KJ1acce, IIKOJe, JOMa U JIp.;
—opmupoBanue u 10O6poKenaTeNTbHbIE OTHOUICHNUS K MHEHHIO JIPYTrOro YelIOBEKa;

—opMupoBaHe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLICHWH M COTPYIHUYECTBE CO CBEPCTHHKAMM, YUHTEISIMH, TOCTOPOHHUMH JIOABMH B
nporuecce y4eOHOil, 001eCTBEHHOW U APYToi NesTENbHOCTH;

—O0CO3HAHUE [IEHHOCTH 3I0pOBOTO M Oe30macHoro odpas3a KU3HHU;

—OCO3HaHUE 3HAUYEHUS CEMbU B )KM3HH YEJIOBEKA;

—YBaKUTEJIbHOE OTHOILIEHUE K CTAPIIMM U MJIQJIINM TOBapUILAM.

Memanpeomemmnule pe3yibmamot 00yueHus

VYyamuecs 1071KHbI yMETh:

—OpraHU30BbIBaTh CBOIO YUEOHYIO I€ATEIIbHOCTD;

—IUTAaHUPOBATH CBOIO JIEATEILHOCTh MO/ PYKOBOJICTBOM YUHUTES;

—COCTAaBJISITh IJIaH pabOTHI;

—paboTaTk C TOMOJHUTEIbHBIMA HCTOYHUKAMU HH(OpMaLIUU;

—OCYILIECTBIATH MOUCK TOTOTHUTENbHON HH(OpMaly Ha OyMaXXHBIX U JIEKTPOHHBIX HOCUTENSIX; —/IaBaTh
OIIpEIETICHUS;

—paboTaTh ¢ OMOTOTUUECKIUMHU O0BEKTAMH;

—Yyd4acTBOBAaTh B IPYNIOBOM paboTe (Maas rpymmna, Kjacc);

—paboTaTh ¢ TeKCTOM naparpada u ero KOMIOHEHTaMU;

—COCTAaBJISITh TUIAH OTBETA;

—COCTaBJISITh BOIIPOCHI K TEKCTY, pa30MBaTh €ro Ha OT/AEIbHBIE CMBICTIOBBIC YaCTH, €TaTh MOA3ar0J0BKH;



—Yy3HaBaTh U3ydyaeMble 0OBEKTHI HAa TAOIHIIAX;

—OLIEHUBATh CBOI1 OTBET, CBOIO paboTy, a Takke paboTy OJIHOKIACCHUKOB;

Ilpeomemmnbwie pe3ynomameol 00yuenus

Yuawuecs oonxcnvl s3nams:

—CYTh OCHOBHBIX TIOHSTUN U TEPMUHOB;

—OCHOBHBIC OPTAHOU/IBI KJICTKU, TKAHU PACTCHHUH U KUBOTHBIX, OPTaHbI H CUCTEMBI OPTaHOB PACTCHUI U KHUBOTHBIX;
—CTpoeHue yactel modera, OCHOBHBIX OPraHOB U CUCTEM OPraHOB KUBOTHBIX, YKa3bIBaTh UX 3HAYCHHUE;

—BiusiHUE (PAKTOPOB CpeJibl HA KUBBIE OPraHU3MBI;

—XapakTep B3aUMOCBS3€i MEeXKAY )KUBBIMU OPTaHU3MaMHU B IPUPOJTHOM COOOIIECTBE; —CTPYKTYPY

MPUPOJHOTO COOOIIECTBA.

anwuem OO0IJHCHbL ymemnw.!

—pacno3HaBaTh U MOKa3bIBaTh HA TAOIHMIIAX OCHOBHBIE OPTaHOU/IbI KJIETKU, PACTUTEIIbHBIE U )KUBOTHBIC TKAHU, OCHOBHBIE OPTaHbI U CUCTEMBI OPTaHOB
pacTEHUN U KUBOTHBIX;

—MHCCIIeI0BAaTh CTPOCHUE OCHOBHBIX OPTaHOB PACTEHUS;

—OIpeNeNsaTh YePThl pa3InyKsl B CTPOCHUU PACTUTEIHHON U )KUBOTHOM KIIETOK;

—YyCTaHaBJIMBATh B3aUMOCBSI3b MEX/Iy CTPOCHUEM TTo0era 1 ero GyHKIUSIMHU;

—MHCCIIeIOBATh CTPOCHHUE YacTel Mobera Ha HaTypaJbHBIX 00BEKTaX, ONPEACNIATh UX Ha TaOJIUIIAX;

—000CHOBBIBaTh BaKHOCTh B3aMMOCBSI3H BCEX OPTaHOB U CUCTEM OPTaHOB ISl 00eCIeUeHUs 11eJIOCTHOCTH OpraHu3Ma.
—OTMpEIENATh U TTOKa3bIBATh HA TAOJIHIIE OPTaHbl U CUCTEMBI, COCTABJISIONINE OPTaHU3MbI PACTEHUN U KUBOTHBIX;
—OOBICHITH CYIIIHOCTh OCHOBHBIX MPOIIECCOB )KU3HEACITETFHOCTH OPTaHU3MOB;

—O00OCHOBBIBaTh B3aUMOCBSI3b MPOIIECCOB KU3HEAEATEIILHOCTH MEXKIY CO00ii;

—CpPaBHUBATH MPOIECCHI KUZHEACITEIIBHOCTH Pa3IUYHBIX OPTaHU3MOB;

—Ha0II0AaTh 32 OMOJIOTUYECKUMH TPOIIECCAMU, OMTUCHIBAThH UX, JIEIaTh BBIBOIBI;

—MUCCIEeIOBAaTh CTPOEHHUE OTHEIbHBIX OpPraHOB OPTraHU3MOB; —

(buKcUpoBaTh CBOM HAOIIOICHUS B BUJIE PUCYHKOB, CXeM, TaOIHI]; —

coOmro1aTh MpaBuiia MOBEACHUS B KAOMHETE OMOJIOTHH.

MHoroo0pa3ue »KHUBbIX OPTraHU3MOB

JIuunocmmuuie pezynomamol 00yuenusn

—Pa3BuTHe U hopmMupoBaHNE UHTEpPECA K U3YUYECHUIO TIPUPOJIBL;

—pa3BUTHE UHTEIICKTYAIHHBIX U TBOPUYECKHUX CITOCOOHOCTEH;



—BoOCIUTaHuE OEPEKHOTO OTHOIICHUS K PUPOE, HOpMHUPOBAHKE SKOJIOTHUYECKOr0 CO3HAHMUS;

—TMpU3HAHNUE BBICOKON IIEHHOCTH JKU3HH, 3I0POBbSl CBOETO U APYTUX JIIOJIEH;

—pa3BUTHE MOTHUBALIMY K ITOJIyY€HHIO HOBBIX 3HAHUH, JAJIbHEHIIEMY N3y4YEHHIO €CTECTBEHHBIX HAYK.
Memanpeomemmnule pe3yibmamot 00yueHus

Yuawuecs oonxcnvl ymems:

—J1aBaTh XapaKTEPUCTHKY METOI0B U3yYCHUS OMOIOTUYECKHX 0ObEKTOB;

—pa3pabarbIBaTh IUIaH - KOHCIIEKT TEMBbI, UCIIOJIB3YS pa3Hble HICTOYHUKU HHPOPMAIIIH;

—TOTOBUTb YCTHBIE COOOIICHHS U MMCbMEHHBIE pedepaThl Ha OCHOBE 00001IeHHs MHPOpMAIK YUeOHUKA U TIOTIOJHUTEIbHBIX HCTOUHUKOB;
—BBINOJIHATH JA0OPAaTOpHBIE PAOOTHI MO/ PYKOBOACTBOM yUUTEIIS;

—CpaBHUBATH [IPEICTABUTENEH Pa3HBIX TPYIII PACTEHUH, 1€JaTh BbIBOAbI HA OCHOBE CPaBHEHMUS;

—OLIEHUBATh C 3CTETUYECKON TOUKU 3pEHUS MPEJCTaBUTEICH paCTUTEILHOIO MUPA;

—HaX0AUTh UH(GOPMAIIUIO O KUBBIX OpraHMU3Max B HAy4HO - MOMYJISIPHOM TUTEpaType, aHATU3UPOBATh U OIICHUBATH €&;
—Ha0II01aTh U OMKUCHIBATH PA3JIIMYHBIX MPEACTABUTENCH )KUBOTHOTO MUPA;

—HaXOJUTh B PA3IMYHBIX UICTOYHHKAX HEOOXOUMYI0 HH(DOPMAIIHIO O KUBOTHBIX;

—mn30UpaTENbLHO OTHOCUTHCS K OMOJIOTHYECKO# HH(OpMAIHH, COAepIKaIIeHcs B CPEACTBAX MACCOBOM MH(POPMAIIHH;
—CpaBHUBATh KUBOTHBIX U3YYEHHBIX TAKCOHOMUYECKUX TPYII MEXKIY COOO;

—BBIABIIATH IPU3HAKU CXOJCTBA U PA3IMYUs B CTPOCHHH, 00pa3e KU3HU U MMOBEACHUH KUBOTHBIX;

—paboTaTk C JOMOIHUTETFHBIMU HCTOYHUKAMH HH(POPMAIINHU, HCIIOIB30BaTh Ui IOMCKa HH(OpMaIui BO3MOKHOCTH MHTEpHETa,
—000011aTh U JenaTh BbIBOJbI 10 U3YYEHHOMY MaTepHainy;

—TpEeACTaBIATh U3YUYCHHBII MaTepHall, UCTIOJIb3ys BO3MOXHOCTH KOMIBIOTEPHBIX TEXHOJIOTHIA.

Ilpeomemmnuie pezynomamaol 06yuenus

Yuawuecs donocnol snamo:

—CTPOEHHE U OCHOBHBIE MTPOIIECCHI KU3HEAEATENILHOCTH OaKTepUil U rpUOOB;

—pa3HooOpasue U pacpocTpaHeHne OaKTepuil U TPUOOB;

—pouib OakTepuii U rpuOOB B IPUPOE U )KU3HH YEIIOBEKA; —METO bl

npodunakTuKu HHGEKIHOHHBIX 3a00I€BaHHIi. —OCHOBHBIE MOHSTHS,

OTHOCSIIIMECA K CTPOCHHUIO NMPOKAPHUOTHYECKON M IYKapUOTHYECKON

KJIETOK;

—OCHOBHBIE€ METO/IbI U3YUECHHUS PACTCHU;

—OCHOBHBIE TPYIIIBI PACTEHUH, 0COOEHHOCTH UX CTPOCHHUS U JKU3HEAEATEIbHOCTH, MHOT0OOpasue;

—O0COOEHHOCTH CTPOEHUS U JKU3HEIEATEIbHOCTH JTMIIAHNUKOB;

—PpoJb pacTeHuil B bnocdepe u )KU3HUA YETOBEKa;

—TIPOUCXOKICHUE PACTEHUI U OCHOBHBIE ITAIbl Pa3BUTHUS PACTUTEIHHOTO MUPA.



—IIpU3HAKU OpraHu3Ma Kak LeJIOCTHON CUCTEMBI;

—OCHOBHBIE CBOMCTBA KUBOTHBIX OPTraHU3MOB;

—CXO/ICTBO H Pa3IN4Hs MEXY PACTUTEIBHBIM M KHUBOTHBIM OPraHU3MaMU;

—TIpU3HAKH, OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI MPOCTEUIINX, UX 3HAYCHHUE B IKOJOTMUECKUX CHCTEMAX;
—T1apa3UTUYECKHUX MPOCTEHIINX, BbI3bIBAEMbIC UMHU 3a00JI€BaHUS Y YEIOBEKA U COOTBETCTBYIOIINE MEPhl MPODUIAKTUKH.
—COBpPEMEHHBIE NTPE/ICTABIECHUS O BOSHUKHOBEHHMHM MHOTOKJIETOYHBIX )KUBOTHBIX;

—O0O01LIYyI0 XapaKTepUCTUKY TUIa KuIeqyHonoa0CcTHEIE,

—o011y10 XapakTepucTuky Tumna Ilnockue 4epsu;

—o011y10 XapakTepucTuky Tuna Kpyrisie uepsu;

—o011yt0 XapakTepucTuky Thna Kosip4arele 4epBu;

—O0O01IYyI0 XapaKTepUCTUKY THIIa YIEeHUCTOHOTHE;

—O0O0I1yI0 XapaKTepPUCTHKY THITa X OP/IOBBIE;

—COBpPEMEHHBIE MPEJICTABICHUS O BOSHUKHOBEHHH XOPJIOBBIX KHBOTHBIX;

—OCHOBHBIE HalpaBJIEHUS 3BOJIOLUN XOPJOBbIX;

—O00I1yI0 XapaKTepUCTUKY Ha/ikiiacca PpiObr; —o011yro

XapaKTEpUCTHUKY KJlacca 3€MHOBO/IHBIE;

—o0011yI0 XapaKTepuCTHKY Kiacca [IpecMbIkarommecs;

—o0011yI0 XapaKTepUCTUKY Kiacca [ITuipsr; —ooburyro

XapaKTepUCTUKY Ki1acca MIIeKOoUTaroIIHe.

—TIIPUMEHSATH TTOTyYeHHBIC 3HAHHUS B TIOBCEAHEBHOM KHU3HH.

Yuawuecs oondicnvl ymems:

—/1aBaTh OOLIYIO0 XapaKTEepUCTUKY OaKTepHil U rpudoB;

—OOBSICHITH CTPOCHUE TPUOOB U JIMILIANHUKOB;

—TIPUBOJUTDH IPUMEPBI PacTIPOCTPaHEHHOCTH I'PUOOB U JUILIANHUKOB;

—XapakTepHU30BaTh poJIb IPUOOB U JIMIIAKHUKOB B OMOIIEHO3aX;

—OIpeeNsaTh HeCheJ0OHBIE UIANOYHbIE TPUOBI;

—OOBICHATH poJib OakTepuil U TpOOB B IPUPOJIE U KU3HU YeJIOBEKA.

—J1aBaTh OOLIYIO XapaKTepUCTUKY PACTUTEIBHOTO 1aPCTBA;

—O0OBACHATH POJIb pacTeHuil B 6rocdepe;

—J1aBaTh XapaKTEPUCTHUKY OCHOBHBIX I'PYIII PACTCHUH;

—O0OBSACHATH MMPOUCXOXKICHNE PACTCHUH M OCHOBHBIE 3TAIbl PA3BUTHS PACTHTEIHHOTO MHPA,
—XapaKTepHU30BaTh PaclpoCTpaHEHHE PACTEHUH B Pa3IMUHbIX KIMMAaTHUECKUX 30HAX 3eMJIH;
—IIPEJICTABIISATh 3BOITIOIMOHHBIN MyTh Pa3BUTHUS KUBOTHOTO MHPA;



—Ki1accu(pUIMPOBATh )KUBOTHBIE OOBEKTHI 10 UX MPUHAJIEKHOCTH K CHCTEMaTHYECKUM TPYIIIaMm;
—TPUMEHSTH ABOWHbIC Ha3BaHUS KUBOTHBIX MPU MOJATOTOBKE COOOIEHUH, TOKIAI0B, IPE3EHTAIHII;
—OMpeeATh CUCTEMATUYECKYIO MPUHAJIC)KHOCTD )KUBOTHBIX K TOM MJIM MHOW TAKCOHOMUYECKOU TPyIIIE;
—HabIr01aTh 3a MOBEJCHUEM KUBOTHBIX B IIPUPOJIC;

—OODBICHATH B3aUMOCBSI3b CTPOSHUS U (PYHKLMN OPraHOB U UX CUCTEM, 00pa3a )KU3HU U CPeIbl OOUTaHUSI )KUBOTHBIX;
—TIOHUMATh B3aUMOCBSI3H, CIIOKHUBIIMECS B IPUPOJE, U UX 3HAYCHHE VISl SKOJIOTUUECKUX CUCTEM;

—BBIJIENISATH )KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, U ClIOCOOCTBOBATh COXPAHEHHUIO WX YUCICHHOCTH U MECT OOMTAHUS;
—OKa3bIBaTh MEPBYI0 MEAUIIMHCKYIO TOMOIILb MPU YKyCaX OMACHBIX UJIU SJOBUTHIX KUBOTHBIX;
—HCIOIH30BaTh MEPBI MPO(PHIAKTUKY MMapa3uTapHbIX 3a00JIeBaHUI;

—OOBICHATH 3HAUEHUE 300JIOTMUECKUX 3HAHUM JUIsl COXpaHEeHUsI )KU3HU Ha [IJIaHETe, pa3BeICHUs PEIKUX U OXPaHIEMbIX )KUBOTHBIX, BHIBEICHUS HOBBIX
MOPO/T YKUBOTHBIX;

—MUCIOJIb30BATh 3HAHUS B TIOBCEAHEBHOM KU3HHU.

Yenosek

Jluunocmmuuie pezyromamol 00yuenus

—@opMUpPOBaHNE OTBETCTBEHHOT'O OTHOIICHUS K YIEHUIO, TPYLY;

—opMupoOBaHUE IEIIOCTHOTO MUPOBO33PEHUS;

—opMupOBaHUE 0OCO3HAHHOCTU M YBAXKHUTEIHFHOTO OTHOILIEHHS K KOJUIETaM, IPYTUM JIOSIM;

—opMupoBaHUe KOMMYHHKATUBHOM KOMIIETEHIIMM B OOIIEHWH C KOJUIETaMH;

(hopMHUpPOBaHKME OCHOB YKOJIOTHYECKOMN KYJIBTYPHI.

Memanpeomemmnule pe3yibmamot 00yueHus

Yuawuecs oonocnel ymemo:

—TJIaHUPOBATh COOCTBEHHYIO YUEOHYIO AEITETbHOCTh KaK CAMOCTOATEIbHO, TaK U O] PYKOBOJCTBOM YUHUTETIS;
—Yy4acTBOBATh B COBMECTHOU AESITENbHOCTH (paboTa B MaJIbIX TPyIax);

—paboTaTh B COOTBETCTBUH C MTOCTABICHHOW 3a/1a4eil, IIaHOM;

—BBIJICNIATH IJIaBHBIC U CYIIECTBEHHBIE MPU3HAKH MTOHSATHIA;

—COCTaBJISITh ONMHUCAHNE OOHEKTOB;

—COCTAaBJISITh IPOCTHIE U CIIOKHBIE TIJIaHbI TEKCTA;

—OCYIIECTBIIATH MOUCK U 0TOOP MH(POPMAIUH B TOTIOTHUTEIBHBIX HCTOYHUKAX;

—BBISBIISATh IPUIUHHO - CJICICTBEHHBIC CBSI3U;

—paboTaTh CO BCEMH KOMITIOHEHTAMH TEKCTA;

—OILIEHUBATh CBOIO pa0OTy U JAESITENbHOCTh OJHOKIACCHUKOB.

Ilpeomemmnowie pe3yromameol 00yuenus

Yuawuecs oonxcnvl s3nams:



—OMOJIOTUYECKHE U COIMANIbHBIC (PaKTOPHI aHTPOIIOTECHE3a;

—OCHOBHBIE JTambl DSBOJIOIUH 4YEIOBEKA, —OCHOBHBIE

YEepThI pac YeIOBEKa.

—BKJIa/I OTCUECTBEHHBIX YUEHBIX B Pa3BUTHE 3HAHUI 00 OpraHU3Me 4eI0BeKa; —OCHOBHBIC
MPU3HAKK OpraHU3Ma YeIoBeKa.

—POJIb PETYISTOPHBIX CUCTEM;

—MEXaHU3M JeHCTBUS TOPMOHOB;

—YacTH CKEJIeTa YCIOBCKA;

—XHUMHYECKUM COCTaB U CTPOEHUE KOCTEH;

—OCHOBHBIE CKEJIETHBIE MBIIIIIIEI YETI0BEKA;

—TIPU3HAKU BHYTPEHHEH CPEJIbl OpraHNu3Ma;

—TpU3HAKU HIMMYHHUTETA;

—CYIIHOCTh IPUBHUBOK U UX 3HAUYCHUE;

—CYIIECTBEHHBIE MPU3HAKHN TPAHCIIOPTA BEIIECTB B OPraHU3ME.

—OpTaHbl IbIXaHUs, UX CTPOSHUE U (PYHKIINU;

—TUTUCHUYECKHUE MEPBI M MEPBI MTPO(DHUIAKTUKH JIETOYHBIX 3a00JICBaHUM;

—OpraHsbl MMHUIIEBAPUTEITLHON CUCTEMBI,

—TUTUEHUYECKHUE MEPhI U MEPBI MPO(YUIAKTUKY HAPYIIEHHS paOOThI MUIIEBAPUTEIBHON CUCTEMBI;
—OpTaHbl MOYEBBIICITUTEILHOU CUCTEMBI;

—MepbI MPOPUITAKTUKH 3a00JIEBAHII MOUYEBBICIUTEIILHON CUCTEMBI;

—O0CO0EHHOCTH IJIACTHYECKOT0 ¥ SHEPIeTHYECKOr0 OOMEHa B OPraHU3Me YeJIOBEKa;

—pOJIb BUTAMUHOB;

—CTpOCHHE U PYHKIIUU KOXKH;

—TUTHEHUYECKHe TPeOOBAHMUS IO YXOy 3a KOKeH, HOTTSIMH, BOJIOCAMH, OOYBBIO M OJICHKIOH;
—CTpOeHHE U PYHKIIUU OPTaHOB TIOJIOBOM CUCTEMBI YETIOBEKA;

—OCHOBHBIE 3TaIlbl BHYTPHUYTPOOHOTO U BO3PACTHOTO Pa3BUTHSI YEIIOBEKa,

—O0CO0OEHHOCTH BBICIIEH HEPBHOM JEATEIHLHOCTH YETIOBEKA;

—3Ha4yeHue CHa, ero (asbl;



—pUEMBI PAllMOHAIIBHONW OpraHU3alMK TPYJa U OTAbIXa; —OTPULIATEIBHOE

BIIMSIHUE BPEJIHBIX ITPUBBIYECK.

Yuawuecs oonxcnvl ymems:

—Yy3HaBaTh OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETOK, TKaHEeH Ha TabIuiax u MUKpoIpenaparax;
—YCTaHABJIMBATh U OOBSICHATH B3AUMOCBSI3b MEKIY CTPOCHUEM U (DYHKIUSAMHU KIETOK TKaHEH, OPraHOB U UX CHUCTEM.
—BBISBIIATH CYIIECTBEHHBIC IPU3HAKU CTPOCHHS U (DYHKIIMOHHPOBAHUS OPTaHOB YYBCTB;
—Cco0JIr01aTh MEPHI MPOPUITAKTHKY 3a00JICBaHUI OPraHOB YyBCTB;

—pacno3HaBaTh YaCTH CKeJIeTa Ha HATJISIIHBIX TOCOOUSIX;

—HaXO0/AUTh Ha HATJISIIHBIX MOCOOMSIX OCHOBHBIE MBIIIIIIBI;

—OKa3bIBaTh MEPBYIO JOBPAUCOHYIO MOMOIIb MPU MEPEIOMAX;

—CpaBHUBATh MEXKy CO00i1 CTpoeHne U (YHKIIMH KIETOK KPOBH;

—OODBICHITH MEXaHU3MBbI CBEPTHIBAHUS U TIEPETUBAHUS KPOBH;

—pa3nuyarh U OMHUCHIBATH OPTaHbl KPOBEHOCHOM M TUM(pATUUECKON CUCTEM;

—MU3MEPATH IYJIBC U KPOBSHOE JIaBJICHUE;

—OKa3bIBaTh MEPBYIO IOBPAYCOHYIO TOMOIIb MPU KPOBOTECUCHUSX;

—BBIABIIATD CYIIECTBEHHBIC IPU3HAKHU JbIXaTEILHONU CUCTEMBI, MPOIIECCHI IbIXaHUS U Ta3000MEeHa;
—OKa3bIBaTh MEPBYIO TOBPAYEOHYIO TOMOIIb PU CIIACEHUU YTOMAIOIIETO U OTPABICHUH YTapHBIM ra3oM;
—XapaKTepHU30BaTh MUIICBAPEHHUE B Pa3HBIX OT/AENIaX MUIICBAPUTEIILHON CUCTEMBI;

—O0OBACHITH MEXAHU3M TEPMOPET YIS,

—BBIABIIATH CYIIECTBEHHbIC TPU3HAKK OOMEHA BEIIECTB U MPEBpaIlleHUs YHEPTUH;

—OKa3bIBATh MEPBYIO MOMOIIb IPH MOBPEKACHUSAX KOXKH, TEIIJIOBBIX U COJIHEUHBIX y/apax;
—BBIJICNIATH CYIIECTBEHHBIE MPU3HAKH IICUXUKH YETIOBEKA;

—XapaKTepU30BaTh TUITBI HEPBHOW CHUCTEMBI;

—Cco00JTI0/1aTh HOPMBI JINYHOM TUTHUEHBI U TPODUIAKTUKY 3a00JIEBaHHI; —OKa3bIBATh

MEPBYIO TOBPaYeOHYIO TOMOIIIb.

OO01ue 3aKOHOMEPHOCTH

Juunocmmuule pezynomamul 00yuenus

—®dopMupoBaHUe YyBCTBA POCCUNCKON TPAKIaHCKOW MIACHTUYHOCTHU: TAaTPUOTHU3MA, JTIOOBU U YBaxeHHs K OTeuecTBY, YyBCTBA TOPAOCTH 32 CBOIO
Ponuny;

—O0CO3HAaHUE YYAIIUMUCI OTBETCTBEHHOCTH M J0Jira nepeq PoauHoi;

—OTBETCTBEHHOE OTHOIIEHUE K 00YUEHUI0, TOTOBHOCTB U CITOCOOHOCTH K CaMO0Opa30BaHHMIO;
—opMupoBaHrEe MOTUBALIUU K OOYYCHHUIO U MTO3HAHUIO, OCO3HAHHOMY BBIOOpY Oyyiei mpodeccuu;



—CIHOCOOHOCTh YYaIlIUXCSl CTPOUTH NaJbHEUIIYI0 WHIWBUAYAIbHYIO TPACKTOPHIO OOpa3oBaHMs Ha 0a3e OpHUEHTAaMH B MHUpe Tpodeccuii u
IpoeCCHOHATIBHBIX TPEANOYTEHUH;

—opMupoBaHUE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOW NPAKTUKH; —
COOJII0/ICHHE U TIPOTIAaraHaa yJaluMUCs MTPaBHJI MOBEACHUS B IPUPOJIE, UX YIACTHE B IPUPOJOOXPAHHOM ACATEIBHOCTH;

—YMEHHE PeaTn30BbIBATh TEOPETUUECKHUE IIO3HAHUS HA IPAKTUKE;

—OCO3HaHue 3HauYeHMst 00pa30BaHus sl IOBCEIHEBHOM JKU3HU M OCO3HAHHBIN BBIOOD Mpo(dheccuu yyaluMucs;

—CIIOCOOHOCTD yyaluxcs NPOBOIUTH paboTy HaJ| OMIMOKAaMH [T BHECEHHS KOPPEKTHB B YCBaWBaEeMble 3HAHMS,

—IIpU3HAHKUE YYAIUMHCS IPpaBa KaXI0ro 4eJI0BeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHE;

—TOTOBHOCTb YUYAIIUXCS K CAMOCTOATENbHBIM ITOCTYNKAM U aKTUBHBIM JICHCTBUAM Ha IPUPOJOOXPAHUTEIILHOM IONPHILE;

—YMEHHE apr'yMEHTHPOBAHHO U 0OOCHOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHMS;

—KPUTUYHOE OTHOLIEHHE K CBOMM IOCTYIKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a UX PE3YJIbTAThI;

—O0CO3HaHHOE, YBAXKUTEIBHOE U JOOPOKEIATEIbHOE OTHOIICHHE K APYrOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIBTYpE;

—OCO3HaHUE BAKHOCTH (POPMUPOBAHUS HKOJIOTHUECKON KYJIbTYpbl HA OCHOBE IPU3HAHUS LIEHHOCTH XHU3HHU BO BCEX €€ MPOSBICHUAX U HEOOXOJMMOCTH
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOILIEHUS K OKPYKaIOLIE cpene;

—YyMEHHE CIyIIaTh U CIBIIIATh IPYroe MHEHUE, BECTH JUCKYCCHIO, YMEHHUE OTIEPUPOBATh (haKTaMH, KaK IS JOKA3aTeIbCTBA, TaK U JJIsl ONPOBEPIKEHUS
CYLIECTBYIOILIEIO MHEHUSI.

MeTanpeaMeTHbIe pe3yJIbTaThbl 00y4eHHs

Yuawuecs oondicnvl ymems:

—COCTaBJISITh CXEMbI U TaOJIHIIBI JUTI MHTETPAIIH [TOTyYSHHBIX 3HAHHIA;

—000011aTh U JenaTh BbIBOJbI 10 U3YYEHHOMY MaTepHainy;

—COCTaBJIATh KOHCIEKT naparpada yueOH1Ka 10 W/WIK TIOCiIe U3yYeHHs MaTepualla Ha ypoKe;

—pa3pabaTbIBaTh IUIAH - KOHCIEKT TEMbI, UCIIOJIB3Ysl pa3Hble HCTOUHUKU UH(OpMaIumy;

—paboTaTk C TOMOJHUTENbHBIMI HCTOUHUKAMH HH(OPMAaLIMU U UCIIONIb30BaTh UX JJIsl IOMCKAa HEOOX0IMMOT0 MaTepHuaa;

—TOTOBUTh YCTHBIE COOOIIEHHS M TMHUCHbMEHHBbIE pedepaTbl Ha OCHOBE 0000IeHUs Marepuaia y4yeOHHKA U JOMOJIHUTEIbHOW JHUTEpaTypbl; —
M0JIb30BaThCsl IOMCKOBBIMU cUcTeMaMu MIHTepHeTa.

—TIPeJICTaBIIATh U3YUEHHBIH MaTepra, UCIOJb3ysl BO3MOKHOCTH KOMIBIOTEPHBIX TEXHOJIOTHI; —OOBSICHATh

PUCYHKH M CXEMBI, IPEICTaBJICHHbIC B yIeOHUKE;

—CaMOCTOATENBHO COCTABJIATh CXEMBI IMPOLECCOB, MPOTEKAIOMMX B KIETKE, U «IPHUBSI3BIBATH» OTIENBHBIE MX ATAllbl K Pa3IMYHBIM KIETOYHBIM
CTPYKTYypawm;

—WJUTIOCTPUPOBATH OTBET MPOCTEHITMMH CXEMaMH U PUCYHKAMHU;

—paboTaTh ¢ MUKPOCKOIIOM U TOTOBHUTH NMPOCTEUIIINE MTpenapaThl Uil MUKPOCKOITMYECKOTO UCCIIEOBAHNUS;

—J1aBaTh XapaKTEPUCTUKY T€HETUUECKUX METOJIOB U3yUEHHs OMOJIOTMYECKHX OOBEKTOB;



IIpeomemnmnuie pezyromamul 00yuenus

Yuawuecs oondcnol 3namo:

—MaKpO3JIEMEHTbI, MUKPO3JIEMEHTBI, UX BKJIaJ B 00pa30BaHNE HEOPraHUYECKUX M OPIraHUYECKUX MOJIEKYJI )KMBOI'O BELLIECTBA;
—XUMHMUYECKHE CBOICTBA U OMOJIOTHUYECKYIO POJb BOABI;

—pOJIb KATHOHOB ¥ aHMOHOB B 00€CIICUECHUH MTPOLIECCOB JKU3HEACATEIbHOCTH;

—YPOBHH CTPYKTYPHOM OpraHU3aIy OEITKOBBIX MOJIEKYI;

—IIPUHLUIIBI CTPYKTYPHOM OpraHu3anuyu U QyHKIUU yIJIEBOIOB;

—IIPUHLUIIBI CTPYKTYPHOM OpraHu3aluy U (PyHKIHUHU )KUPOB;

—cTpyKTYypy HyKJIenHoBbIX KucioT (JIHK n PHK);

—ONKChIBaTh 0OMEH BEIECTB U MPEBPALICHNUE SHEPTUH B KIICTKE;

—TIPUBOJUTH MOJPOOHYIO CXEMY Mporecca OMOCHHTE3a OEIIKOB;

—OnpeAeIeHHs OHATUI: «IIPOKAPUOTHD», «3YKAPHOTBI», XXPOMOCOMBIY, «KAPUOTHUID», «KMHUTO3Y;
—CTPOEHHE IPOKAPUOTUYECKON KIIETKH;

—CTpOEHUE NTPOKAPUOT (OAKTEPUN U CUHE3ENIEHBIE BOAOPOCIH (LIMaHOOAKTEPHH));

—CTPOEHUE FYKAPUOTHUYECKOHN KIIETKU;

—MHOroo6pa3zue 3yKapuor;

—O0COOEHHOCTH CTPOEHUS PACTUTENIBHOM 1 )KUBOTHOH KJIETOK;

—TJIaBHBIC YaCTH KJIETKH;

—OpTraHOU/IbI IUTOIIIA3Mbl, BKIIIOUSHHST,

—CTaIud MUTOTHYECKOTO ITUKJIA U COOBITHS, IPOUCXOAIINE B KJIIETKE Ha KaX/10M U3 HUX;
—TI0JIOKEHUS KIIETOYHON TEOpUH CTPOSHHSI OPraHU3MOB;

—OHMOJIOTHYECKUI CMBICTT MUTO32;

—MHOorooo6pasue Gopm 6ecroaoro pa3MHOKEHHUS U TPYIIBI OPraHU3MOB, /711 KOTOPBIX OHU XapaKTEPHBI;
—CYIHOCTh MOJIOBOTO Pa3MHOKEHUS U €ro OMOJIOTHYECKOE 3HaUCHHUE;

—TIpOLIECC FaMETOICHE3a;

—Mei03 1 ero OMOJIOTHYECKOe 3HAUCHHUE;

—CYIIHOCTh OIJIOJIOTBOPEHMUS;

—OIIpe/ieJICHUE MOHATHS KOHTOT€HE3;

—TIepHOAN3ALIMIO0 UHANBUIYAIBHOTO Pa3BUTHS,

—3Tarnbl SMOPUOHATIBHOTO pa3BUTHS (IpoOseHne, racTpyJIsIMs, OpraHOTeHE3);

—opMBI TOCTAIMOPHOHATEHOTO TIEPHOIa PA3BUTHS: HETIPSIMOE Pa3BUTHE, PA3BUTHUE MOJTHBIM M HETIOJIHBIM IPEBPALICHUEM; —IIPSIMOE
pa3BUTHE;

—~Ouorenernueckuit 3aKoH J. I'exkkens u . Mronepa;



—ONpeaeIeHNs OCHOBHBIX T€HETHYECKUX MMOHSITU;

—CYIIHOCTh THOPUIOJIOTHYECKOTO METO/1a U3YUCHUS

HACJIEICTBEHHOCTH; —3aKOHbI MeH1elst; —3akoH MopraHa.

—BU/Ibl K3BMEHYMBOCTHU U PA3THYUS MEXKLY HUMU;

—METOIbI CEIICKIIUH;

—CMBICJI ¥ 3HAYEHUE SABJICHUA IeTepo3Kca U MOJUILIOUINH;

—YPOBHHU OPraHU3AIMU KUBOW MAaTEPUU U HayYHbIE AUCIUIUIMHBI, 3aHUMAIOIIUECS U3YYEHHEM ITPOIIECCOB KU3HEACATSIIbHOCTH Ha KaXKJI0M U3 HUX;, —
XMMHYECKHI COCTAB KUBBIX OPraHU3MOB;

—PpOJIb XUMHYECKHX 3JIEMEHTOB B 00pa30BaHUU OPTaHUIESCKUX MOJICKYT,

—CBOWCTBA KUBBIX CUCTEM U OTJIIMYME UX MPOSIBICHUM OT CXOAHBIX MPOLIECCOB, MPOUCXOSIINX B HEXKUBOW MMPUPOJIE;
—IapCTBa )KUBOM MPUPO/IbI, CACTEMATUKY U IIPEJICTABUTENIEH PA3HBIX TAKCOHOB;
—IIPEICTABICHUS €CTECTBOMCIIBITATENICH TOJAPBUHOBCKOM 3MOXHU O CYIIIHOCTH KUBOM MTPUPOJIBI;
—s3msaasl K. JIuHHes Ha cucteMy )KUBOTO MUPA;

—OCHOBHBI€ TTOJIOXKEHUS IBOTIOIIMOHHON Teopuu XK. b. Jlamapka, €€ Mo3UTUBHBIC i OITUOOYHBIC YEPTHI;
—yuenue Y. [lapBuHa 00 HCKYCCTBEHHOM OTOOpE;

—yuenue Y. JlapBrHa 0 €CTECTBEHHOM 0TOODE;

—THIIbI TOKPOBUTEIBLCTBEHHON OKPACKHU Y UX 3HAYEHUE ISl BEDKMBAHUS,

—O0OBSACHITh OTHOCUTEIBHBIA XapaKkTep MPUCIIOCOOICHHUI;

—O0CO00EHHOCTH MPUCTIOCOOUTETHHOTO TOBEICHUS;

—3HaueHue 3a00THI O IIOTOMCTBE )11 BEBDKUBAHUS;

—ONpeAeIeHUS MOHATUN «BUID U «IOMYJISIU;

—CYIIHOCTb T'€HETUYECKHUX ITPOLECCOB B MOMYJIALUAX;

—opMBbI BUI000pa30BaHNUS;

—TJIaBHbIC HATIPABIICHUS BOJIOLNU: OMOJIOTHYECKHI Mporpecc U OMOJIOTHYECKU perpecc;
—OCHOBHBIE€ 3aKOHOMEPHOCTH 3BOJIIOLMH: JUBEPrEeHIINIO, KOHBEPTCHUIUIO U NTapajlIeIIn3M;
—Ppe3yabTaThl SBOJIIOIUY;

—Teoputo akagemuka A. M. OnapuHa o NpoucX0oXAEeHUH KU3HU Ha 3emiie.

Yyawuecs oonocnvl ymemo:

—OOBICHATH MPUHIUN IEHCTBUS (DEPMEHTOB;

—XapakTepu30BaTh QYHKIUU OETKOB;

—O0TMeYaTh SHEPTETHUECKYIO POJIh YIJIEBOIOB U TJIACTHYECKYIO (D YHKITHIO KUPOB;
—XapaKTepu30BaTh META00JIN3M TPOKAPUOT;

—OIKCHIBaTh TEHETHUECKUI anmapar OakTepuit;



—ONMCHIBATh MIPOLECCHI CIOPOOOPA30BAHUS U PA3MHOXKEHUS IPOKAPUOT;

—O0OBSACHITH MECTO U POJIb TPOKAPHOT B OMOIIEHO3aX;

—XapakTepHu30BaTh (PYHKIIUN OPraHOMIOB IIUTOIIa3Mbl, 3HAUCHHE BKIIOYCHUH B )KU3HEACATEIBHOCTH KIETKHU;

—ONHCHIBATh CTPOCHUE M (PYHKIIH XPOMOCOM;

—XapakTepHu30BaTh OMOJIOrMUECKOE 3HaUeHHE OECIoNI0ro pa3MHOKEHMS;

—O0O0BACHATH IIpoLecC Meii03a, MPUBOAALIMNA K 00pa30BaHUIO ralyIONIHBIX FAMET;

—OINMCHIBATh MIPOLECCHI, IPOTEKAIOIINE IPH IPOOICHUH, TACTPY/ISILMM U OPraHOI'€HE3E;

—XapakTepu30BaTh (POPMBI MOCTIMOPHOHAIBHOTO Pa3BUTHS;

—pa3nuyath COOBITHUS, COPOBOXKIAIOIINE PA3BUTHE OPraHU3Ma MPH MOJITHOM M HEIIOJHOM IPEBPAICHUH;

—O0O0BACHATh OMOJIOIMUYECKHH CMBICI PA3BUTHS ¢ METAaMOP(O30M;

—XapaKTepHU30BaTh 3TAlbl OHTOI'€HE3a IPU IPSIMOM NOCTAIMOPHOHAIEHOM Pa3BUTHH;

—HCIOJIb30BaTh PU PELUICHUH 3a/1a4 T€HETHUECKYIO0 CUMBOJIUKY;

—COCTaBJISITh T€HOTUIIBI OPraHU3MOB U 3aIIUCBIBATH UX TAMETHI;

—CTPOUTH CXEMBI CKPEILIUBAHUS [TPY HE3aBUCUMOM U CLICINIEHHOM HAaCJIEeI0BaHUH, HACIIEI0BAaHUH, CLIEIIJICHHOM C I10JI0M;

—CYIIHOCTb T€HETUYECKOTO OIPEIEIICHHUS 10J1a Y PACTEHUN U )KUBOTHBIX;

—XapaKTepHU30BaTh FEHOTUI KaK CUCTEMY B3aUMOJEHCTBYIOLINX [€HOB OpraHU3Ma;

—COCTaBJISITh POCTENIINE POJIOCIOBHBIE U peLIaTh NTEHETUUECKUE 3a/1a4H;

—pacrno3HaBaTh MyTallMOHHYIO U KOMOWHATUBHYIO U3MEHYUBOCTD;

—O0O0OBACHATh MEXaHU3MBI [IEpeayl IPU3HAKOB U CBOMCTB U3 OKOJIEHUS B IOKOJIEHHE U BOSHUKHOBEHHE OTJIMYMNA OT POAUTENBCKUX (POPM Y TOTOMKOB;
—/1aBaTh ONpPEENIEHUs] YPOBHEN OpraHu3alliy KMBOTO U XapaKTEepPHU30BaTh MPOLIECCHl KUZHEACATENIbHOCTH Ha KaX/JI0M U3 HUX; —XapaKTepU30BaTh
CBOICTBA KHUBEIX CHUCTEM,;

—O0OBACHATH, KaK MPOSBISIIOTCS CBOWCTBA JKUBOT'O HA KAXKJJOM U3 YPOBHEH OpraHu3anuu;

—TIPUBOJUTH KPATKYIO XapaKTePUCTUKY UCKYCCTBEHHOM U €CTECTBEHHOM CUCTEM KilacCU(UKALMH KUBBIX OPTaHU3MOB;

—OOBSICHSTH, TIOYEMY OPTaHU3MBI OTHOCST K Pa3HbIM CUCTEMaTHUYECKUM IpyIIaMm;

—OLIeHUBaTh 3HaYeHue 3BotonoHHoN Teopuu K. b. Jlamapka 1uig pazButus O010I0TUY;

—XapaKTepHU30BaTh MIPEANIOCHIIKMA BOZHUKHOBEHUS 3BOIIOLIMOHHON Teopun Y. [lapBuHa;

—/1aBaTh ONPEIEIICHUS NOHATHH «BUI» U «IIOMYJISLIHS;

—XapaKTepHu30BaTh MIPUUUHBI OOPHOBI 32 CYIIECTBOBAHMUE;

—OIpeeNsaTh 3HaueHe BHYTPUBHUI0BOM, MEXBUI0BOM O0pHOBI 3a CyIlIeCTBOBaHUE U OOPHOBI ¢ aOMOTHUECKUMH (DaKTOpaMu cpefibl; —aaBaTh
OLIEHKY €CTECTBEHHOI0 0TOOpa Kak pe3yabTaTra 00pbObI 3a CYIIECTBOBAHHUE.

—TIPUBOJUTDH IPUMEPHI IPUCIIOCOOUTEIBHOTO CTPOSHUS Tella, TOKPOBUTEIBCTBEHHOM OKPACKK TOKPOBOB M IOBE/ICHUS JKUBBIX OPraHU3MOB;
—OOBSICHATH IPUYMHBI pa3/IeNIeHNs BUJIOB, 3aHUMAIOIINX OOLIMPHBIN apeasl 00MTaHUs, Ha MOMYIISIINH;

—XapaKTepHU30BaTh MPOLIECC IKOJOTUYECKOTO U reorpaduyeckoro Bu1000pa3oBaHus;



—OIICHUBATh CKOPOCTh BHI000PA30BaHMS B PA3JIMYHBIX CHCTEMATHYECKHX KATETOPHUSIX KUBOTHBIX, PACTCHHIA U MHKPOOPTaHHU3MOB;
—XapaKTEePHU30BaTh IyTH JOCTIKEHUS] OMOJIOTHYECKOTO TIporpecca: apoMopdo3, HanoaganTaui 1 o0IIyIo 1ereHepaluio;
—IIPUBOJUTH NPUMCPBI TOMOJIOTHYHBIX U aHAJIOTUYHLIX OPraHOB;

—XapaKTepPU30BaTh XUMHUECKH, TPEIONOTIOTUIECKUH, OMOJIOTHYSCKHII U COIIMAIbHBIN 3TAIbl Pa3BUTHUS )KUBOW MaTCPHUH.

Conep:xanue yueOHOro npeamera

buousorus. 7Kusoii opranusm. 6 kiaace

Paznen 1. CTpoenne u CBOIiCTBA )KMBbIX OPraHU3MOB

Tema 1.1. OCHOBHBIE CBOMCTBA >XMBbIX OPTAH3MOB

MHuoroo6pasue KuBbIX opraniu3MoB. OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB: KJIETOYHOE CTPOSHHUE, CXOTHBI XMMHUUECKHUN COCTaB, 0OMEH BEIECTB U
SHEPTUH, TUTAHUE, JbIXaHUE, BBIICJICHUE, POCT U Pa3BUTHE, PA3IPAXXKUMOCTb, IBJKEHHUE, PAa3MHOXKEHHUE.

Tema 1.2. XUMHNYECKUI COCTAB KJIETOK

ConepxaHne XMMHUYECKUX 3JIEMEHTOB B KiIeTKe. Boja, Apyrue HeopraHUuecKHe BEIECTBA, UX POJb B KU3HENEATEIbHOCTU KJIETOK. OpraHuvyeckue
BelIeCcTBa: OEJKH, JKUPBI, YIIIEBObI, HYKIIEHHOBBIE KUCIIOTHI, UX POJIb B KIIETKE.

JlabopaTopHble H mpakTU4eckue padorsl OnpeneneHue

COCTaBa CEMSH TIICHUIIBI.

Tema 1.3. CTPOEHUE PACTUTEJILHOM 1 XKUBOTHOM KJIETOK. KJIETKA— XUBAS CUCTEMA

Krnertka — snemeHTapHas eqHHIIA )XUBOTO. be3bsanepHble u snepHbie kKieTku. CTpoeHnue u GyHKIUH Sapa, IUTOIUIa3Mbl B €€ OpraHOUI0B. X POMOCOMBI,
WX 3HaYeHue. Pa3nuuus B CTpPOCHUM pACTUTEIBLHON U dKUBOTHOM KJIETOK.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

CrtpoeHue KIETOK KUBbIX OPraHU3MOB (Ha TOTOBBIX MUKpPOIpENaparax).

Tema 1.4. IEJJEHUE KJIETKU

Henenue— eadrcneliuee ceoticmeo kiemox. 3uauenue oenenus Ol pocma U paseumus MHO20KIemoyHo20 opeanusma. /lea muna oenenus. /lenenue—
0CHO8a pasmHodcenus op2anuzmos. OcHosHble munvl denenust Kiemok. Mumo3s. Ocnosnvie smanvl mumosa. CyuHocms meto3a u e2o 6uoiocuyecKoe
3HaueHue.

JdemoncTpauus

Jlunamuueckoe nocooue « Mumo3s».

Tema 1.5. TKAHU PACTEHUI U JKUBOTHBIX

[Tonsitue «Tkanby. KileTouHbIC 27IEMEHTHI M MEXKIETOUHOE BEIIECTBO. THUIIBI TKaHEH pacTeHUH, UX MHOTO00pasue, 3Ha4eHHe, 0COOCHHOCTH CTPOCHHS.
Tunbl TKaHel )KUBOTHBIX OPTaHU3MOB, UX CTPOEHUE U (PYHKIIUU.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

TKaHM )KUBBIX OPraHU3MOB.

Tema 1.6. OPTAHBI U CUCTEMBI OP'AHOB



[TonsiTue «oprany». Opransl IBETKOBOIO pacTeHusl. BHeniHee ctpoenue u 3HaueHue kopHs. KopaeBbie cucremsl. Bunonsmenenus kopueid. CTpoeHue u
3HaueHue moodera. [Touka - 3auaTounsrii moder. Ctebenb kak oceBoi oprad nobera. [lepenBmwkenue BemiecTs mo creduro. JIuct. Ctpoenne u GyHKINH.
[Ipocteie u cnoxuble MucThs. LIBEeTOK, ero 3HaueHue u cTpoeHue (OKOJIOIBETHUK, ThIUMHKH, ecTuku). ConBerus. [1momapl, ux

3Ha4YeHHE U pa3HooOpaszue. CTpOoeHHUE CEeMSH OJJHOI0IBHOTO U ABY0JIBHOTO pacTeHuid. Cuctembl opranoB. OCHOBHBIE CUCTEMbI OPTaHOB KUBOTHOTO
OpraHusma: MUILEeBapUTENIbHAs, ONIOPHO - JABUTaTeNbHAsI, HEPBHAs, SHIOKPUHHAs, pa3MHOXeHUs. JIabopaTopHble U MpPaKTUYeCKHe PadoThI
PacnioznaBanue opraHoB pacTeHUI U )KUBOTHbIX.

Tema 1.7. PACTEHUSA U )KUBOTHBIE KAK HEJIOCTHBIE OPI"TAHU3MBbI

B3anmocCBA3b KIETOK, TKAaHEN U OPraHOB B OpraHu3max. JKuBble OPraHu3Mbl U OKPYKaroIas cpea.

Pasznes 2. ’KuzHenessTe IbHOCTH OPraHM3MOB

Tema 2.1. IMTAHUE U ITNIIIEBAPEHUE

CymHOCTh MOHATHUS «TtuTaHuey. OCOOCHHOCTH MUTAHMSI PACTUTEILHOTO opranu3Ma. [lousenHoe nmutanue. Bo3aymHoe muranue (PoTocuHTE3).
OcoOeHHOCTH THTaHUsI JXKUBOTHBIX. TpaBOS/IHBIC >KHBOTHBIC, XWIIHWKH, TPYIOSIbl; CHMOWOHTHI, Napa3uThl. l[lWiieBapeHHe W €ro 3Ha4YCHHE.
Oco0eHHOCTH CTPOCHUS MUILEBAPUTEIBHBIX CHCTEM KUBOTHBIX. [IurieBaputenbHbie (epMEHTHI U UX 3HAUCHUE.

Tewma 2.2. IBIXAHUE

3HaveHue apIxaHus. Poiib KMCIOpo/ia B MPOIecce paclIeIUICHUs] OPraHUYECKUX BEIIECTB U OCBOOOKIACHUS YIHEPTUH.

Jlpixanue pacTeHui. Posib yCTHUIL M YE€UEBHUEK B ABIXaHUU PACTCHUM. [{pIxaHue >KuBOTHBIX. OpraHbl JbIXaHUS )KUBOTHBIX OPTaHU3MOB.
JdeMoHcTpanus

OMBITHL, WIUTIOCTPUPYIOLITE OOHAPYKEHHUE YTIIEKUCIIOTO ra3a B BBIIBIXaeMOM BO3/yXE.

Tewma 2.3. IIEPEJIBKEHUE BEIIECTB B OPI"TAHU3ME

[lepenoc BemiecTB B opranusme, ero 3HaueHue. [lepenBikenue BemecTB B pacTeHHH. OCOOEHHOCTH CTPOCHHSI OpPTaHOB PacTEHUH, 00eCTIeYNBAIOIIIX
npoiiecc nepeHoca Bemiects. OcOOEHHOCTH MTEPEeHOCca BEIIECTB B OpraHu3Max XUBOTHBIX. KpoBeHOCHas cucteMa, e€ crpoenue u GyHkuun. ['emonumda.
KpoBs 1 €€ coctaBHbIe yacTH (11a3Ma, KIETKH KPOBH).

JdemoncTpauus

Muxkpornpenaparbl «CTpOSHHE KIETOK KPOBH.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThl

[TepeaBuxenue BOABI 1 MUHEPATHHBIX BEIIECTB IO CTEOITIO.

Tewma 2.4. BBIAEJIEHME. OBMEH BEIIECTB 1 DHEPT'IH

Ponb BeAENIEHUS B TIpOLIecCe KUZHEACSITEIIbHOCTH OpraHnu3MoB. [IpoyKThl BeIIETIEHUS Y pAaCTEHUM U )KUBOTHBIX. Bhiienenue y pacrenuid. Beinenenue
y )KUBOTHBIX. OCHOBHBIC BBIJICTTUTEIHHBIC CHCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB U YHEPTUU.

Tema 2.5. OITOPHBIE CUCTEMBbI

3HavYeHHE OMOPHBIX CUCTEM B )KM3HU OpraHu3MoB. OTIOpHBIE CUCTEMBI pacTeHU. ONOPHBIE CUCTEMBI )KUBOTHBIX.

JdemoncTpauus

Ckenersl MieKkonuTawmux. Pacnuisl kocteld. PakoBuHbI MOUTIOCKOB. KoJuiekiiun HaceKOMBbIX.



JlaGopaTopHble U MpaKkTHYecKHe padoTbl PasHooOpaszue

OMOPHBIX CUCTEM KUBOTHBIX.

Tema 2.6. IBMDKEHUE

JIBI>KeHHE KaK BayKHEHIasi OCOOCHHOCTD KHBOTHBIX OPraHU3MOB. 3Hau€HHE JBUTATEIIbHOW aKTUBHOCTH. MeXaHU3MBbl, 00ECIICUNBAIOLINE BI)KEHUE
YKUBBIX OPTaHU3MOB.

JlaGopaTropHble H IpaKkTHYecKne padoThl

JIBrxenue nHdy3opuu Ty(enbKu.

IIepemenienue n0XKIAEBOTO YEPBsl.

Tewma 2.7. PEI'YJIALWA ITPOUECCOB XU3HEAEATEJIbBHOCTHU

KusnenesaTenbHOCTh OpraHu3Ma M €€ CBsI3b C OKpY’Karollled cpeAoid. Perymanus npoueccoB >KM3HEAEATEIbHOCTH OPraHU3MOB. PazpakxumocCTb.
HepsHuas cucrema, ocobennoctu crpoenus. Pedeke, unctunkr. Tema 2.8. PASMHOXEHUE

buonoruueckoe 3HaueHne pasMHoOKeHUs. Bubl pasmHoxkeHus. becrnonoe pa3sMHOKeHUE )KUBOTHBIX (JI€JI€HUE IPOCTEHIINX, TOUKOBAHNUE THJIPHI).
becrnionoe pazmuHoxkenue pacrenuid. [lonoBoe pazmMHOkeHHe opraHnu3MoB. OCOOEHHOCTH MOJIOBOTO Pa3MHOKEHUS )KUBOTHBIX. Opranbl pa3MHOKEHUS.
[Tonossie kietku. OmiogorBopenue. [lonoBoe pazmuoxkenue pacrennii. OnbuieHue. J{BoriHnoe omiogorBopenue. O06pa3oBaHuE TUIOJOB U CEMSH.
JdemMoHcTpauus

CriocoOb1 pa3MHOXKEHHUS pacTeHU. Pa3HooOpasue u cTpoeHne COLBETHH.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

BererarnBHoe pa3MHOKXEHUE KOMHATHBIX pacTeHu. Tema

2.9. POCT 1 PAZBUTHUE

Poct u passutue pacrenuil. MuauBnayansHoe pazsutue. PacnpocTpaneHue miooB U ceMsiH. COCTOSIHME TOKOs, €ro 3HAUYEHUE B KU3HU pPacTEHUM.
VYcnoBust nmpopactanust cemsH. Ilutanue u poct mpopocTkoB. OCOOEHHOCTH pa3BUTHUsS JKUBOTHBIX OpraHu3MoB. Pa3Burue 3apojbliia (Ha mpuMepe
JIAHIIETHUKA).

[TocTamOpuoHanbHOE pa3BuTHE KUBOTHBIX. [Ipsimoe u HenpsmMoe pa3BUTHE.
JdemoncTpauus

Crnioco0slI pacnpocTpaHeHUs I10/10B U ceMsiH. [Ipopactanue cemsH.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThl

[Ipsimoe u HenpsAMoe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM MaTepHare).

Tema 2.10. OPTAHU3M KAK EJIMHOE LIEJIOE

B3anMocBsI3b KJI€TOK, TKaHEH U OPraHOB B OpraHu3Me. PerynsaTopHas 1esTeIbHOCTh HEPBHOM M T'yMOpabHOM cucteM. Opranu3m (QpyHKIIMOHUPYET KakK
eauHoe 1enoe. Opranusm OMooruyeckas cucTeMa.

Paznen 3. Opranusm u cpena
Tema 3.1. CPEJJA OBUTAHUSA. ®AKTOPHI CPE/IbI



Bnusinue gakTopoB HEKUBOM MPUPOIBI (TEMIIEPATYphI, BIaXKHOCTH, CBETA) Ha KUBbIE OpraHU3Mbl. B3aMOCBA3H KUBBIX Opranu3mMoB Tema
3.2. MIPUPOHBIE COOBIIECTBA

[Tpupomnoe coobmiecTBo. Jkocuctema. CTPyKTypa U CBSI3U B IPUPOIHOM coodriecTBe. Llenu nuranus.

JdemMoHcTpauus

Komnexnuu, WimrocTpupyoNue MUIIeBbie EeNd U CeTH.

buoJsorusi. MHoroo0pasue ;KuBbIX OPraHu3MoB. 7 Kjace
BBenenue

Mup XKHUBBIX OPraHH3MOB. YPOBHH OpraHHM3allMyd U CBOWCTBA KMBOT0. DKOCHCTEMBI. bruochepa— riobanpHast 3KOJIOrHYecKasi CHCTEMa; TPAHUIBI U
KOMIOHEHTHI Onocgepsl. [IpuunHbl MHOrooOpasus )KUBbIX OPraHU3MOB. DBONIIOLIMOHHAsA Teopus Y. /lapBruHa 0 MpUCIOCOOIEHHOCTH K pa3HO0Opa3HbIM
YCIOBHSIM Cpefibl oOuTanus. EctecTBeHHas cuctema Kiaccu(uKauy Kak OTpaKeHHeE POIIecca SBOIOIUN OPTaHU3MOB.
Pa3nea 1. HapcTBo Ilpoxkapuorsl

Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXJIEHUE TPOKAPUOTUYECKNUX OPI"TAHU3MOB
[Tpoucxoxxaenue u 3Bomonus 6akrepuii. O0IMe CBONCTBA MPOKAPHOTHYECKUX OpraHn3MoB. MHorooOpasue gopm O6aktepuii. OCOOEHHOCTH CTPOCHUS
OaktepuanbHOM KieTku. [ToHsaTHe 0 THIax oOMeHa y MpokaproT. OCOOEHHOCTH OpraHU3aLUU U KU3HEIEATEIbHOCTH IPOKAPHOT; PaCIpOCTPaHEHHOCTD
U pojb B OuolieHo3aXx. DKOJOrHyecKas posib 1 MEIULMHCKOE 3HauUeHue (Ha mpumepe npejacrasurenei noauapcrsa Hacrosauue 6akrepun). CtpoeHue
KJIETOK Pa3JIMYHbIX IPOKAPUOT.
JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

3apucoBKa CXEMBbI CTPOEHUS MPOKApUOTHUECKOH KileTKU. Pa3zaen
2. apcrBo I'pnodsbI

Tema 2.1. OBIIAA XAPAKTEPUCTUKA I'PUBOB
ITpoucxosxaenue u 3BotoLus rpudoB. Ocobennocmu cmpoenus Kiemok epudos. OcHogHble Yepmbl OP2aHU3AYUY MHO2OKIEMOUHbIX 2pu606. Omoenul.
Xumpuouomurxoma, 3ucomukoma, Ackomuxoma, bazuouomuxoma, Oomuxoma; epynna Hecosepuiennvie pubuol.

OcCOoOeHHOCTH  KM3HENEATEIBHOCTH M paclpocTpaHeHue. Ponab rpuboB B OHMOIEHO3aX U XO3SHWCTBEHHOM  JIEATENIBHOCTH  YEJOBEKA.
JdemoncTpauus

Cxema CTpoeHus TI0JI0BOTO Teja HUIAIIOYHOro Ipuoda.
JlabopaTopHblie u npakTu4eckue padorsl CtpoeHne

IUIECHEBOTO Tprba MyKopa.

Pacnio3naBanue cbeJOOHBIX U SIIOBUTHIX TPHOOB.

Tema 2.2. JIMIIAWHHUKM Tlomstue o cumOuose. OO6mas XapaKTEpHCTHKAa JMIMIAHHUKOB. THIBI CIOEBHIN IMIIAMHUKOB, OCOGEHHOCTH
KHU3HEIESITeIbHOCTH, PACIPOCTPAHEHHOCTh U SKOJIOTHYEcKas POJib JIMIIAHUKOB.
JdemMoHcTpauus

CxeMbl CTpOeHUS JINIIANHUKOB, pa3INyHbIe PEJICTaBUTENH JTUIIaHHUKOB.



(3uanue yyawumucs cucmemMamuyeckux makCoHo8 He A6Aemcs 0053amenbHbIM,).

Paznen 3. llapcTBo PacTenns

Tema 3.1. OBII[AS] XAPAKTEPUCTUKA PACTEHUI

PacturenbHbIN Oprannsm Kak neiaocTHas cucreMa. KieTku, Tkanu, opraibl M CUCTEMBI OPraHOB pacTeHUM. Perynsanus :Ku3HeAesATeIbHOCTH PaCTeHUN;
¢duToropmonsl. OcOOEHHOCTH KHU3HEAEATeNIbHOCTH pacTeHull. @orocuntes. [IurmenTsl. CucreMaTrka pacTeHU; HU3IINE U BBICIINE PACTEHHUS.
JdemoHcTpauust

Pucynku yueOHuUKa, TOKa3bIBAIOIINE OCOOEHHOCTH CTPOSHMSI U )KU3HEAEATEIbHOCTH PA3IMUHBIX ITPEICTaBUTENEN LIAPCTBA PACTCHUH.

CxeMbl, 0Tpa)Karole OCHOBHBIE HAIIPABJICHUS YBOJIIOLIMN PACTUTEIBHBIX OPTaHU3MOB.

Tema 3.2. HU3IIMWE PACTEHUA

Bogopocnu kak apeBHelimas rpymma pacrenuid. O0mas xapaktepuctuka Bogopociein. Ocodbennoctu ctpoeHus Tena. OTHOKICTOYHbBIE ’
MHOT'OKJIETOYHbIE BOiopociu. MHorooOpasue Bogopocieil: otaensl 3enénsle Boopociu, bypeie Bonopociau u Kpacusie Bonopocnu. Pacnpocrpanenue
B BOJIHBIX M Ha3eMHbIX OMOIIEHO3aX, IKOJIOTHUECKas poJib Bogopociei. [IpakTuueckoe 3HaueHue.

JdeMoHcTpanus

CxeMbl cTpOeHUs BOJOPOCIIEN PA3JIMYHBIX OTIEIIOB.

JlaGopaTopHble U NpaKkTH4YecKne padoThl

W3y4yeHne BHENIHETO CTPOECHUSI BOJOPOCIEH.

Tema 3.3. BBICIIME CIIOPOBBIE PACTEHUA

[Ipoucxoxaenue u o01Iast XapakKTEPUCTUKA BbICIINX pacTeHU. OcoOOEHHOCTH OpraHU3alii U HHIUBUAYAIBHOIO Pa3BUTHS BBICIINX PACTEHUU.
CrniopoBsbie pactenus. O01as xapakTepucTHKa, npoucxoxaeHue. Oraen MoxoBuaHble; 0COOEHHOCTH OpraHU3alUH, )KU3HEHHOTO 1IMKJIA.
Pacnpoctpanenue u ponb B 6uonenozax. Otaen InayHoBuaHbIe; 0COOEHHOCTH OpraHU3aIMH, )KU3HEHHOTO IIUKIa. PactipocTpaHeHue U poiib B
6uornenozax. Otnen XBoleBHIHbIE; 0COOEHHOCTH OpraHU3allly, )KU3HEHHOT 0 IMKJa. PacnpocTpanenue u posib B OnoneHo3ax. Otnen
[TanopotHukoBuaHkle. [IponcxoxaeHrne 1 0COOEHHOCTH OpraHU3aluy NanopOTHUKOB. JKM3HEHHBIN [IUKJI MaIOpOTHUKOB. PacnipocTpanenue u poib B
ouorneHos3ax. JleMoHcTpanus

Cxembl CTpOEHHMS W KU3HEHHBIX IMKJIOB MXOB, XBOIIEH U IIJIAYHOB, PA3JIMYHbIE IPEICTABUTEIN MXOB, IJJAYHOB M XBOULIEH, CXEMBI CTPOEHUS
MIallOPOTHHKA; APEBHUE TAIOPOTHUKOBUIHBIE, CXEMA LIUKJIA PAa3BUTHS AIIOPOTHUKA, Pa3IMYHbIE IPEACTaBUTEIN NAIOPOTHUKOBUAHBIX. JIabopaTopHbIe
U NpaKkTHYecKue padorsl M3yueHne BHEITHETO CTPOCHUS MXa.

N3ydyeHne BHENTHETO CTPOCHHUS TAIIOPOTHHKA.

Tema 3.4. BBICIHIME CEMEHHBIE PACTEHUA. OTAEJI 'OJIOCEMEHHBIE PACTEHUA

ITpoucxoxaeHne U OCOOCHHOCTH OpPraHM3ALUU TOJIOCEMEHHBIX PACTEHH; CTPOCHHME Tella, JKU3HEHHBbIE (OpPMBI TojloceMeHHBIX. MHorooOpasue,
pacnpocTpaHEHHOCTh TOJIOCEMEHHBIX, UX POJIb B OMOILIEH03aX U MPAKTHYECKOE 3HAaUCHHUE.

JdemoncTpauus

CxeMbl CTPOEHUS TOJIOCEMEHHBIX, LIUKIT Pa3BUTHS COCHBI, PA3JIMYHBIE TPEICTABUTENN FOJOCEMEHHBIX.

JlabopaTopHble U IpaKTHYeCKHe PadoThl



Nzydyenue cTpoeHust 1 MHOTOOOpa3usi TOJIOCEMEHHBIX PaCTCHUM.

Tema 3.5. BBICILIME CEMEHHBIE PACTEHUA. OTAEJI IOKPBITOCEMEHHBIE (HBETKOBBIE) PACTEHU A

[TpoucxoxxaeHnne U OCOOCHHOCTH OpPraHM3alMU TOKPHITOCEMEHHBIX PACTEHMI; CTPOCHHE Teja, >KU3HEHHBIE (OPMBI MOKPHITOCEMEHHBIX. Kitacchl
OpnnononpHele U J[BynonbHbIe. OCHOBHBIE CEMENCTBA TOKPHITOCEMEHHBIX PACTEHUH (2 cemeiicTBa OJTHOI0JIBHBIX U 3 CEMENCTBA IBY10JIbHBIX PACTEHUN).
MHuoroo6pasue, pacnpocTpaHEHHOCTh IIBETKOBBIX, UX POJIb B OMOIIEHO3aX, B )KU3HU YEJIOBEKA U €r0 X03IHCTBEHHOU e TEIbHOCTH.

JdemoHcTpauust

Cxema CTpoeHHS IBETKOBOTO PACTEHHUS; CTPOCHUS ILIBETKA, IIUKJ Pa3BUTHS I[BETKOBBIX PACTEHMH (IBOMHOE OIUIOAOTBOpPEHHUE), MPEACTABUTEIU
Pa3IMYHBIX CEMEHCTB MOKPHITOCEMEHHBIX pacTeHU. JIabopaTopHble U MpaKTHYecKue padoThl

N3yuenue cTpOeHHUs MOKPBITOCEMEHHBIX PACTCHUMH.

Pacnio3naBanue Hanboliee pacpoCTpaHEHHBIX PACTEHUN CBOEH MECTHOCTH, OMPEICIICHUE UX CUCTEMATHYECKOTO MOJIOKEHUSI.

Pa3znea 4. llapcTBo ZKuBOTHBIE

Tema 4.1. OBLLIAA XAPAKTEPUCTUKA )XKMBOTHbBIX

JKUBOTHBIN OpraHu3M Kak LeJ0oCTHas cuctema. KiueTku, TKaHu, Opraibl U CUCTEMbl OPTraHOB KMBOTHBIX. Perymsinuus ;Ku3HeAes I TeIbHOCTU KUBOTHbIX;
HEpBHAas U SHIAOKPUHHAS perysiui. OcoOEHHOCTH KU3HEIEATEIbHOCTH JKUBOTHBIX, OTJIMYAIOIINE UX OT MPEJCTaBUTENEH APYTUX HAPCTB KUBOU
npupoabl. CUcTeMaTHKa )KUBOTHBIX; TAKCOHOMHUYECKHUE KaTErOPUH; OJJHOKJIETOUHBIE U MHOTOKJIETOUHbIE (OECII03BOHOYHBIE U XOPOBbIE) )KUBOTHBIE.
B3anmooTHOIIEHHS )KUBOTHBIX B OMOIIEHO3aX; TPOPUUECKHE YPOBHU U LIETIH MUTAHUSI.

JdeMoHcTpanus

Pacnpenenenne >KMBOTHBIX U paCTEHUH 110 M1aHeTe: Onoreorpaduvyeckue 00IacTH.

Tema 4.2. IIOAIAPCTBO OAHOKJIETOYHBIE

Oom1as xapaktepucTuka npocreimux. Kierka 0lHOKJIETOYHBIX )KUBOTHBIX KaK I[EJIOCTHBIA OpraHu3M; 0COOEHHOCTH OpraHU3aIH KJIETOK POCTEHINNX,
crienuagbHble opraHoujibl. PazHooOpasue mpocTednmx M UX pojb B OMOIEHO3aX, JKM3HU YEJIOBEKAa M €ro XO3SMCTBEHHOM ACSITENBHOCTU. THIl
CapKOXXT'yTHUKOHOCIIBI; MHOT000Opa3ue (GopM CapKOJOBBIX M KI'YTHKOBBIX. Tun CHOpPOBHKH; CIOPOBUKH— Mapa3suThl YEJIOBEKAa M >KUBOTHBIX.
OcobenHoctu opranuzauu npeacrasuteneit. Tun Uugy3opun. MHoroo6pasue uHpy30puil 1 UX pojib B OMOIIEHO3aX.

JdemMoHcTpauus

CxeMmbl cTpoeHHsI aMEOBbI, IBIIICHBI 3eIEHON U HH(DY30pHH Ty(eTbKH, MPEICTABUTENN PA3TUYHBIX TPYII OJHOKJIETOUHBIX.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

Crtpoenue aMEDBI, IBIIICHBI 3eNEHON U HHPY30pUU TY(DEIbKH.

Tema 4.3. IIOALIAPCTBO MHOI'OKJIETOYHBIE

OO0mas XxapakTepUCTHKa MHOTOKJIETOUHBIX KHUBOTHBIX; TUIIBI cUMMeTpuu. KieTkn u TkaHu >kMBOTHBIX. [IpocTeiilne MHOTOKIIETOUHbIe— T'YOKH; UX
pacnpoCTpaHEHUE U IKOJIOIMYECKOE 3HAUCHHUE.

JdemoncTpauus

Tumnel cuMMETpUH Y MHOTOKJIETOYHBIX KHBOTHBIX, MHOT00OOpa3ue ryoox.

Tema 4.4. TUIT KUTHEYHOITOJIOCTHBIE



OcoOeHHOCTH OpraHM3alMU KUIIEYHONOJOCTHBIX. becnonoe n monoBoe pa3smMHOkeHHE. MHOroodpasue M pacnpoCTpaHEHUE KHUIIEYHOIOJIOCTHBIX;
THJIPOUIHBIE, CLIU(ONIHBIE M KOPAJUIOBBIE MOJIUIBL. POJIb B IPUPOAHBIX COOOIIECTBAX.

JdemMoHcTpanus

Cxema cTpoeHHUs TPl MENY3bl U KOJIOHUH KOPAJUIOBBIX ITOJIMIIOB. BHEIIHEE 1 BHYTPEHHEE CTPOCHUE KUIIEYHOIIOIOCTHBIX.

JlabopaTopHble U NpaKkTHYeCKHe padoThl

N3yuenue miakaToB U TaOJIML, OTPAKAIOIIUX XOJ pereHepaluy y TuAphl.

Tema 4.5. TUII INTOCKUE YEPBU

OcobeHHOCTH OpraHu3aly IIOCKUX YepBeil. CBOOOIHO KUBYIIME PECHUYHbIC YepBU. MHOr0o00pa3ne peCHUYHbBIX YePBEH U UX POJIb B OMOIIEHO3aX.
ITpucnocobnenus k napa3uTU3My y INIOCKUX YepBeil; kinaccsl Cocanbluku U JIeHTOUHBIE YepBH.

[ToHATHE O KU3HEHHOM LIMKJIE; LIUKJIBI PA3BUTHS IEUEHOYHOI'O COCANIBLINKA U ObIUbEro LenHs. MHOrooopasue IIoCKUX 4epBel - Mapa3uToB; MEphI
npoMIaKTUKY Tapa3uTapHbIX 3a0oneBanuii. JleMoHCcTpanus

CxeMbl cTpoeHHsI IIIOCKUX YepBei, BEAYIIMX CBOOOIHBIN U Mapa3uTHIECKUi 00pa3 )KU3HU. Pa3nnyHble npecTaBUTeNN PECHUYHBIX YepBeil. CXeMbl
KM3HEHHBIX [IUKJIOB IE€YEHOYHOIO COCANBIINKA U ObIUbero 1enHs. JIabopaTopHble U NpaKTHYecKHe padoThl

JXKu3HeHHble LUKl TEYEHOUHOTO COCAIbIMKA U ObIYbETO LEIHS.

Tema 4.6. TUII KPVYI'JIbIE YHEPBU

Oco0eHHOCTH OpraHM3aIMK KPYIIIBIX YepBel (Ha MpuMepe YeoBeuecKoi ackapuibl). CBOOOTHOKUBYIIUE U MMapa3uTHICCKUE KPyrible YepBu. Luki
Pa3BUTHS YEJIOBEUECKON acKapuabl; Mepbl IPOPHUIAKTUKY aCKapu103a.

JdeMoHcTpanus

Cxema CTpOeHHs U LIUKJI Pa3BUTHS YEJIOBEYECKOW aCKapH/Ibl.

Paznuunble CBOOOJHOXKHUBYIINE U NTapasUTUYECKHe (POPMBbI KPYTIIBIX YEPBEH.

JlabopaTopHble U MpaKTHYecKHe PadoThl

JKU3HEHHBIN LIMKJIT 4YeJIOBEUYECKON aCKapH/Ibl.

Tema 4.7. TUII KOJIBYHATBIE YHEPBU

OcoOeHHOCTH OpraHu3alliy KOJbYaThIX 4YepBe (Ha NpuMepe MHOTOUIETMHKOBOI'O YEpBS HEpEW]ibl); BTOPHYHAs IMOJOCTh Tena. MHorooOpasue
KOJIbYAThIX YepBEH; MHOTOILIETUHKOBBIE U MAJIOIIETUHKOBBIE KOJIbYAThIE UEPBH, MUSIBKU. 3HAUEHHUE KOJIbYATHIX YepBel B OMoleHOo3ax. JleMoHcTpauus
. Paznnunele npencrasurenu tuna Komapyareie yepBH.

JlabopaTopHble n npakTHYecKue padorel BHenHee

CTPOCHHE JI0KIEBOTO YEPBSI.

Tema 4.8. TUII MOJIJIFOCKHU

Oco6eHHOCTH OpraHM3allui MOJUTIOCKOB; CMEIlIaHHast TIOJI0CTh Teja. MHOroodpasue MOJUTIOCKOB; Kilacchl bproxoHorue, JIBycTBopuaTsie U ['onoBoHOTrHE
MOJUTIOCKH. 3HaY€HUE MOJITIOCKOB B OMolieHo03ax. Posb B )KM3HM YelloBeKa U ero X03sUCTBEHHOU eI TeIbHOCTH.

JdemMoHcTpauus



Cxema cTpoeHus OpPIOXOHOTHUX, IByCTBOPYATHIX M FOJIOBOHOTUX MOJUIIOCKOB. Pa3nuyHble peAcTaBUTENN TUIIA MOJUTIOCKOB.

JlabGopaTopHble U MpaKkTHYecKkue padoTbl BHENIHEE CTpOCHUE MOJUTIOCKOB.

Tema 4.9. TUITI YIEHUCTOHOI'ME

[Tpoucxoxaenre u 0COOEHHOCTH OPraHU3AIMH WICHUCTOHOTUX. MHOT000pa3ne YJIeHUCTOHOTUX; Kiaccel Pakoobpasusie, [laykooOpasusie, Hacekombie
u Muoronoxku. Knace PakooOpasnble. OOmias XapakTepUCTHKa Kjacca pakooOpa3HbIX Ha IpPUMEpe PEeYHOro paka. Beicimime M HU3IIME paku.
MmorooOpa3ue u 3HaueHHe pakooOpaszHbIx B OmoreHosax. Kmace IlaykooOpasneie. OOmiast xapakTepucTuka MaykooOpas3HbiX. [layku, CKOPIHOHBI,
kiemu. MHorooOpasue U 3HaYeHHne nmaykooopasHsix B Omnoreno3ax. Kimacc Hacexombie. MHOrooOpasue Hacekombix. OOmIas XxapakTepucTuka Kiacca
HACEKOMBIX; OTPS/Ibl HACEKOMBIX C IOJHBIM M HEMOJIHBIM IIpeBpaleHneM. MHorooOpasue 1 3HaueHHe HaCEKOMBIX B OMOLIeHO3aX. MHOTOHOXKH.
JdemoHcTpauust

Cxema CTpoeHHUsI pedyHOro paka. PaznuuHble mpencTaBUTENM HU3LIMX M BBICHIMX pakooOpa3HbIXx. Cxema CTpOeHMs IayKa KpecToBHKa. PazinuuHble
npencraBuTenu kiacca [Taykoodpasnsie. CXeMbl CTPOCHUSI HACEKOMBIX Pa3IMYHbIX OTPSIOB.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

M3yueHne BHEIIHEro CTPOEHUSI U MHOT000pa3us WIEHUCTOHOIHX.

Tema 4.10. TUIT UTJIOKOXUE

Obwasa xapakxmepucmuxa muna. Mnozoobpasue uznokodcux; kraccvl Mopckue 36¢30u1, Mopckue edicu, I onomypuu. Muozoobpasue u sxonocuieckoe
3HaueHue. JleMOHCTpaus

Cxembl cmpoenus MOpCKoll 36e30bl, MOPCK020 exca u 2onomypuu. Cxema npudoHHO20 buoyeHos3a.

Tema 4.11. TUII XOPAOBBIE. ITOATUIT BECYHEPEITHBIE

[IpouncxoxaeHne XOpA0BbIX; MOJITUIIBI OecUepEnHbIX U T03BOHOYHBIX. O01as Xapakrepuctuka tuna. [logrun becuepennsle: TaHIETHUK; 0COOCHHOCTH
€ro OpraHu3aluu 1 paclpoCTpaHEHHUS.

JdemoncTpauus

Cxema CTpOeHUs JIaHIIETHUKA.

Tema 4.12. IOATUIT IIO3BOHOYHBLIE (UEPEITHBIE).HAJIKJIACC PBIBbI

OO0mas xapakTepucTHKa 1o3BoHOuUHbIX. [Ipoucxoxaenue peid. O6mas xapakrepuctuka pei0. Knacesl XpsiieBbie (akysbl U ckaTbl) U KocTHbIe phIOBI.
MHoroo6pasue KOCTHBIX pbIO: XpPSIIEKOCTHBIE, KUCTENEPDIE, ABOSIKOBIIAIINE U JTydenépeie. MHOrooOpasue BHIOB M YePThl MPUCIIOCOOIIEHHOCTH K
cpezne oOuTaHus. DKOJIOTHYECKOE U XO3IHCTBEHHOE 3HaYeHHE PhIO.

JemouncTpanusi MHOTOOOpasue

pHIO.

JlaGopaTopHble U IpaKTHYECKHE PAGOTHI

Oco0eHHOCTH BHEIIHETO CTPOEHUS PbIO B CBSI3U C 00pa30M KHU3HU.

Tema 4.13. KITACC 3EMHOBO/IHBIE



IlepBbie 3eMHOBOAHBIE. O0IIas XapaKTEPUCTHKA 3¢€MHOBOIHBIX KaK IMEPBBIX HA3€MHbIX T03BOHOYHBIX. becXBocThle, XBocTaTele U Oe3Horue aMmpuonu;
MHOroo0pasue, cpefa 0OUTaHMs U HKOJOrHuecKue ocoOeHHOCTU. CTPYKTYpHO (DYHKIMOHAJIbHAs OpraHu3alys 3eMHOBOIHBIX Ha NMPUMEPE JIATYILIKH.
DKosorn4eckas posib 1 MHOT000paszrue 3eMHOBO/IHBIX.

JdemMoHcTpauus

Muoroo6pasue ampuouii.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl

OCoOEHHOCTH BHEITHETO CTPOCHUS JIATYIIKH, CBA3aHHbIE ¢ €€ 00pa30M >KHU3HH.

Tema 4.14. KITACC ITPECMBIKAIOOINECA

ITpoucxoxaenune pentwiuid. OOIas XapaKTEPUCTHKA MPECMBIKAIOMUXCA KaK IMEPBUYHOHA3EMHBIX KHUBOTHBIX. CTPYKTYpHO - (YHKLUMOHAJIbHAs
OpraHu3alys IPEeCMBIKAIOLIUXCS Ha IpUMepe siepubl. Yenryiiyareie (3MeH, ALIEpULbl U XaMeJICOHbl), KPOKOAMIIBI U uepenaxu. Pacnpocrpanenue u
MHOTroo0Opasue GopM penTHIINii; MOJI0KEHUE B SKOJIOTHIECKUX CUCTeMaX. BhIMepIue rpymibl MpecMBIKAIOIIHXCS.

JdeMoHcTpanus

Muoroo0pasue npecMmbIkatonuxcs. CXxeMbl CTPOSHHS 36MHOBOIHBIX U pentuinii. Tema

4.15. KITACC IITHULbI

[TpoucxosxaeHre NTUL; MEPBONTHULIBI U UX NPEIKH; HacTosAlMe nTullbl. Kunerpynasle, wiu netaromue; OecKuiieBble, WK Oerarolye; MUHTBUHBI, WIH
rutaBatorre nTunbl. OCOOCHHOCTH OpraHU3alMy M dKoJIoTH4ecKas nuddepeHInpoBKa JIETAIOMUX NTHII (TITHIIBI Jieca, CTENe U MyCThIHb, OTKPBITHIX
BO3AYIIHBIX IPOCTPAHCTB, 00JI0T, BOJIOEMOB 1 MToOepexwuii). OXpaHa v MpHUBJICUEHUE MITHUII; TOMAITHUE NTHIBL. PO ITHI B IPUpPO/IE, )KU3HU YeIIOBEKa
U €0 XO03HCTBEHHOM 1EATENBHOCTH.

JdemMoHcTpauus

Msoroo0Opasue ntui. CXxeMbl CTpOeHUs PENTUIINN U IITHULI.

JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI

Oco6eHHOCTH BHEIIHETO CTPOSHUS MTHII, CBSI3aHHBIE C UX 00Pa30M >KHU3HU.

Tema 4.16. KITACC MJIEKOITMUTAIOIINE

[Ipoucxoxaenne miuexkonutaromux. [lepso3sepu (yrkonoc u exuaHa). Husmue 3Bepu (cymuatsie). Hacrosiue 38epu (mnaneHtapasie). CTpyKTypHO -
(byHKIMOHATBHBIE OCOOEHHOCTH OpraHM3aliy MIIEKONUTAIOLIMX Ha MpuMepe coO0aku. DKOJOTHYECKask posib MJIEKONMUTAIOIIUX B MPOLIECCe pPa3BUTHUS
KUBOW TIpUpOABI B KalHO30MCKOM dpe. OCHOBHBIE OTpsAAbl IIALCHTApHBIX MilekonuTarommx: Hacexkomosnnble, Pykokpsiasie, I'pbI3yHBI,
3aifiieobpasnblie, Xuinele, Jlacronorue, Kutoodpasusie, HenapnokonsitHble, [lapuokonsiTHbIe, [IpuMaTe! 1 1p. 3HaUue€HHE MIEKONUTAIONIUX B IPUPOIE
U XO3SIMICTBEHHOM JAEATENbHOCTH 4enoBeka. OxpaHa IEHHBIX 3Bepeil. /lomamrHue mulekonuTarouiye (KpymHbIA M MEJNKHI porarelii CKOT U Jpyrue
CeNIbCKOX0351ICTBEHHBIE )KUBOTHBHIE).

JdemMoHcTpauus

Muoroo0pa3ue miekonuraroumx. CXxeMbl CTPOSHUS PENTHINI U MIIEKOIHUTAIOIIHX.

JlaGopaTopHble U IpaKTHYECKHE PA0OTHI

N3y4eHne cTpoeHus MIIEKOIUTAIOLIHX.

PacriozHaBaHue )KMBOTHBIX CBOEH MECTHOCTH, OIIPEJIETIEHUE UX CUCTEMAaTUYECKOIO MTOJIOKEHUS U 3HAYEHUSI B JKU3HU YEIIOBEKA.



Paszgea S. Bupycoi

Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXAEHUA BUPYCOB

O6mas xapakrepucTika BUpycoB. Mctopus ux otkpeitusa. CTpoeHue BUpyca Ha IpuMepe Bupyca TabauHoi Mo3auku. B3aumoielicTBue BUpyca 1 KJIETKH.
Bupycbl — Bo30yauTenu onacHsIx 3a0oneBanuil uenoseka. [Ipodunakruka 3adoneBanus rpummom. [IpoucxoxaeHre BUPYCOB.

buoJsorus. O0mue 3aKOHOMEPHOCTH. 9 KJ1acc

BBenenue

Mecto Kypca B CUCTEME €CTECTBEHHOHAYYHbIX IMCLUIUIMH, a Takxke B Ouonoruueckux Haykax. Llenm m 3agaum kypca. 3HaueHue npeamera ajs
MOHMMAaHMsI €JMHCTBA BCETO ’KMBOTO M B3aMMO3aBUCHMOCTH BceX yacTeil Ouochepsr 3emiu.

Pa3nes 1. CTpykTypHasi opranu3anus ’KUBbIX OPraHU3MOB

Tema 1.1. XUMUYECKAA OPITAHU3ALIMA KIIETKH

DOneMeHTHBI cOoCcTaB KJIETKH. PacnpocTpaHE€HHOCTh 3J€MEHTOB, MX BKJIaJ B 00pa3oBaHME >KMBOM MaTepuu M OOBEKTOB HEKUBOM HPUPOIbI.
Maxkpo37eMeHTbl, MUKPOJIEMEHThI; MX BKJIaJ B 00pa3oBaHHME HEOPraHMYECKMX WU OpPraHMYECKUX MOJIEKYJl JKMBOTo BemiecTBa. Heopranuueckue
MOJIEKYJIbl J)KUBOTO BeulecTBa. Boma; e€ xumuueckue cBoiictBa M O6uonorndeckas posib. Cojly HEOPraHMYECKUX KHCIOT, MX BKJIaJ B oOecrieueHue
IIPOLIECCOB JKU3HEEATEIbHOCTH U TOJIepKaHue romeocTasa. Pob KaTHOHOB M aHMOHOB B 00ECIIEYEHUH MPOLIECCOB XKHU3HeAeATeNbHOCTH. OcMoC U
OCMOTHYECKOE JIaBJICHHE; OCMOTHMYECKOE MOCTYIUIEHHE MOJIEKYd B KJIeTKy. OpraHudeckue MoJieKynbl. buonoruueckue moaumepbl — O€NKHU; HUX
CTpYKTypHasi opraHuzauus. OyHKIUU OEJIKOBBIX MOJEKYJ. YTJIEBOABI, UX CTpOEHUE U Ouosormyeckass poib. JKupbl — OCHOBHOM CTPYKTYpPHBII
KOMIIOHEHT KJIETOYHBIX MeMOpaH M ucTtouHuk sHepruu. JJHK— monexynsl HacnenctBeHHocTH. Penymmkanusa JIHK, nepenaua HacnencTBeHHOM
nH(popManuu U3 MOKOJIeHUsI B mokoyieHue. [lepenaya HaciencTBeHHOW mHGOpMaIuu U3 sapa B nuroruiazMy; tpanckpumnuus. PHK, e€ ctpykrypa n
¢bysakun. MHpopmanronHsle, TpaHcnopTHele, pubocomanbubie PHK.

JdemoncTpauus

O6beémuas moaens JIHK.

Tema 1.2. ObMEH BEHIECTB U ITPEOGPA3OBAHUE OHEPI'MIU B KJIETKE

OOMeH BelecTB U MpeoOpa3oBaHue SHEPTUU B KiIeTKe. TpaHCIOPT BELIECTB uepe3 KIeTOUHyo MeMOpany. [IuHo - u ¢arouuros3. Buytpukierounoe
MUIIEBapEeHNEe M HAKOIJICHUE SHEPruu; pacllelieHue TI0Ko3bl. buocuHTes GenkoB, xUpoB U yrieBoaoB B kietke. Tema 1.3. CTPOEHUE U
OYHKIMNU KJIETOK

[TpokapuoTnueckue knetku: Gpopma u pazmepsl. Lluromnnazma 6akrepranbHoi kiaeTku. Opranuszaius Metadonusma y npokapuot. [ eneTnueckuit anmapar
Oakrepuii. CiopooOpa3oBanue. PasmHoxxerne. Mecto u posib TpOKapuoT B OHUOIIEHO3ax. DyKapuoTHdecKas KieTka. [{uromnazMa sykapuoTH4Iec Ko
kJeTkd. OpraHeibl HUTOIIa3Mbl, UX CTPYKTYpa U GyHKIuu. [lurockener. BkitoueHus U ux poiib B METa00IU3ME KIIETOK.

Knerounoe si1po — IEHTp yIpaBiIeHUs )KU3HEACSITEIbHOCTBIO KJIeTKH. CTPYKTYpBI KJIETOUHOTO si/ipa: siAepHas 0007I04Ka, XpOMATHH (T€TEPOXPOMATHH),
AapbIko. OCOOEHHOCTH CTPOEHUS pacTUTENbHOIN KileTku. [lenenue kiaetok. Kierku B MHOrokjaerouHoM opranusme. Ilonstue o nuddepeHpoBke
KJIETOK MHOTOKJIETOYHOI'O OpraHu3ma. MurtoTnueckuil 1ukia: wuHTepdasza, penymiukauus JHK; murtos, ¢asel MUTOTHYECKOrOo JAENEHUS WU



peoOpa3oBaHusl XpoMOCOM. buosormdeckuil cMbICI M 3HaueHHWE MHUTO3a (OECHOJOe pPa3MHOXKEHHME, POCT, BOCHOJIHEHHE KIIETOYHBIX IOTEPh B
(U3MOJIOTMUECKUX U MATOJOTMYECKUX yciaoBusx). Kierounas Teopus crpoeHus opranu3MoB. JleMoHcTpanus

[IpyHIMIIUAIBHBIE CXEMBI YCTPOMCTBA CBETOBOI'O M AJIEKTPOHHOI'O MHUKpockomna. Mojenu kieTku. CXembl CTPOEHMsI OPraHOMJIOB PAaCTUTENIbHON U
KUBOTHOH KJI€TOK. MUKponpenapaThl KJIETOK paCTeHUH, )KUBOTHBIX M OJTHOKJICTOYHBIX TPHOOB. CXeMa MUTOTHYECKOTO JEJICHUS KIETKH.
JlaGopaTopHble H IpaKkTH4YecKne padoThl

W3yuenne KIETOK OaKTepuil, paCTEHHIA U )KUBOTHBIX Ha TOTOBBIX MUKpPOIpenapaTax.

Paznen 2. Pa3MHOKeHMe U MHAUBHUAYAJIbHOE PA3BUTHE OPraHM3MOB

Tema 2.1. PASMHO>XEHUE OPI"’AHM3MOB

CyuHocTh ¥ (GOpMBI Pa3MHOXKEHHUSI OpraHu3MoB. becnosioe pazMHOXkeHHE pacTeHUI W KUBOTHBIX. 1100BOE pa3sMHOMXKEHHE KUBOTHBIX U PACTCHUI;
o0pa3oBaHME IMOJOBBIX KJIETOK, OCEMEHEHHME M OIUIONOTBOpeHHue. buosormueckoe 3HadeHHEe IOJIOBOrO pa3MHOKeHHs. ['amerorenes. Ilepuospl
0o0pa3oBaHMs TMOJOBBIX KJIETOK: Pa3MHOXKEHHE, POCT, co3peBaHue (Mei03) u (OpMHpPOBAHME IOJIOBBIX KJIETOK. OCOOCHHOCTH CIIEPMATOreHE3a H
oBoreHesa. Omnonorsopenue. leMoHcTpanus

[Tnakatel, UUTIOCTPUPYIOLIME CIIOCOOBI BEreTaTUBHOIO Pa3sMHOXKEHUS IUIOAOBBIX JEPEBHEB M OBOLIHBIX KYJIbTyp. MuKpomnpenapaTsl SHLEKIETOK.
dotorpadun, oTpakaronye pa3sHooOpa3re NOTOMCTBA Y OJHOH Iapbl pOAUTEICH.

Tema 2.2. UHANBUIAYAJIBHOE PA3BUTUE OPTAHU3MOB (OHTOI'EHE3)

OMOpHOHaNbHbIA nepuos pa3BuTus. OCHOBHBIE 3aKOHOMEPHOCTH ApoOieHus; oOpa3oBaHue OJHOCIONHOrO 3apojblia — Onactyinsl. [acTpymsuus;
3aKOHOMEPHOCTH 00Pa30BaHMsl JBYXCIOMHOTO 3apo/ibliia— ractpyibl. [lepBuuHblil opranorenes u fajnpHeimas 1uddepeHuupoBKa TKaHeH, OpraHoB U
cucreM. IloctamOpuoHanpHbI nieproa pa3BuTHs. DOpMbl MOCTIMOPUOHAIBLHOTO NepuoAa pa3BuTHs. Hemnpsmoe pa3zButue; MOIHBIA U HEMOIHBIN
Metamopho3. buonorndyeckuii cmbicn pazButus ¢ Meramopdozom. Ilpsmoe passurue. Crapenue. O01ue 3aKOHOMEPHOCTH pa3BUTHs. bruoreneTnueckuii
3akoH. CX0/ICTBO 3apo/iblIeii 1 SMOpUOHANIbHAs TUBEpreHIus npu3HakoB (3akoH K. bapa). buorenernueckuii 3axkoH (3. I'ekkens u ©. Mronnep). Pabotsr
A. H. CesepriioBa 06 SMOpHOHAIBHONW U3MEHYHBOCTH.

JdemMoHcTpauus

Tabmuipl, WITIOCTPUPYIOIKUE Tpoliecc MeTamopdosza y Oecro3BOHOYHBIX (KECTKOKPBUIBIX W YEITyWYaTOKPBUIBIX HACEKOMBIX) M TMO3BOHOYHBIX
(ampu6wmif). Tabmuisl, OTpakarolIre CXOACTBO 3apO/IbIIIECH MO3BOHOUHBIX )KUBOTHBIX.

Tema 3.1. BAKOHOMEPHOCTHU HACJIEJJOBAHIA ITPU3HAKOB

OtkpsiTue I'. Menenem 3akoHOMEpHOCTEN HAcIe10BaHus MPU3HAKOB. [ MOpUA0I0rHUecKuii METO1 U3yUeHUs HaclIeICTBEHHOCTH. MOHOTHOpuaHOE U
MONMTUOPUAHOE CKpemmBanue. 3akoHbl Mennens. HesaBucumoe u crerieHHoe HacienoBaHue. ['eHeTHdeckoe ompeneneHue moja. ['eHoTum kak
LIEII0CTHAs cucTeMa. B3anMozelicTBHEe alulebHBIX M HEAUIEIbHBIX T€HOB B OIIPEIEIICHUN TPU3HAKOB.

JdemoncTpauus

PonocnoBHble. XpoMOCOMHBIE aHOMAJIUU Y€JIOBEKA U UX (PEHOTUITUYECKUE MPOSBICHHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

Pemenne reneTnueckux 3aaad ¥ COCTaBICHUE POJOCIOBHBIX.

Tema 3.2. BAKOHOMEPHOCTHU UBMEHYNBOCTHU



OcHoBHbIE (OPMBI UBMEHYMBOCTH. [ eHOTHIIMYECKAss N3MEHYMBOCTh. MyTaruu. 3HaueHUe MyTaIMil U1 MPAKTUKHW CEIHCKOTO XO035UCTBA U

OMOTEXHOJIOTHH. KomOunHnaTtuBHas WU3MEHUYUBOCTb. OBOIIOLMOHHOE 3HAYCHUE KOMOMHATUBHOMN WU3MEHYUBOCTH.
deHoTHNIUYECKAsA,  WMIU MOAU(DUKAIMOHHAS U3MEHYHBOCTH. POJIb yCIIOBUil BHELIHEW Cpeibl B pa3BUTHH U HPOSIBICHUH TPU3HAKOB U CBOMCTB.

JdemMoHcTpauus

[Tpumepsl MOIUPUKAITMOHHON H3MEHYUBOCTH. JIabopaTopHbIe

U NPaKTHYecKue padoTbl

ITocTpoeHne BapUallMOHHOW KPUBOH (pa3Mephl JIMCThEB PACTEHUH, AHTPOIIOMETPUYECKHE JAHHBIE yHalluXcs).

Tema 3.3. CEJIEKLIVIS PACTEHMI, )KUBOTHBIX 1 MUKPOOPI'AHU3MOB

LleHTpBl IPOUCXOXKIEHUS 1 MHOTO00pa3us KylIbTypHbIX pacteHuit. Copt, nmopoja, mramm. MeToabl CeJIeKIMN PACTEHUH U KUBOTHBIX. JlocTIKEeHUS U

OCHOBHBIE HAaNpaBJICHUS COBPEMEHHOH CeJNEKIMH. 3HAY€HHE CEJIEKUMHU JJIs Pa3BUTHS CEJIbCKOXO3SIMCTBEHHOIO IPOU3BOJCTBA, MEIUIIMHCKOM,

MHUKPOOHOJIOIHYECKON U APYTUX OTpacieil MpOMbIIUIEHHOCTH. JleMoHCcTpanus

CpaBHUTENIBHBIN aHAIU3 MOPOJ JOMAIIHUX JKUBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHHMH M HMX IUKHUX HpenkoB. Kosuiekuuu um mpenaparsl COPTOB

KYJIbTYPHBIX PACTEHUH, OTIMYAIOIIMXCSI HAUOOJIbIIEeH M71010BUTOCThIO. Pa3nes 4. DBosonus xKuBOro Mupa Ha 3emiie

Tema 4.1. MHOI'OOBPA3ME XXMBOI'O MUPA. YPOBHU OPITAHU3ALIMU 1 OCHOBHLIE CBOMCTBA JXXHBBIX OPITAHU3MOB

YPOBHM OpraHu3aluy XU3HU: MOJIEKYJSIPHO - T€HETUYECKUH, KJICTOYHbIN, TKAHEBBIM, OpPraHHbIM, OpPraHU3MEHHBIH, MOMYJISIIMOHHO - BHUIOBOH,

OuoreoneHOTHYECKUA M OHochepHbld. ENMHCTBO XMMHUYECKOIO COCTaBa KMBOM MaTepUHU; OCHOBHBIE TPYIIBI XUMHUYECKUX 3JIEMEHTOB M MOJIEKYJ,

oOpa3yromue >XuBoe BemecTBO Ouochepsl. Kierounoe crpoeHue opraHM3MOB, Hacelsomux 3emito. OOMEH BEHIeCTB M CaMOPETYISIIHS B

Ouosiornyeckux cucremax. CaMoBOCIIPOU3BE/ICHNE; HACIIEACTBEHHOCTh U N3MEHYMBOCTh KaK OCHOBA CYILLIECTBOBAHUS *KUBOM MaTepuu. PocT u pazBurue.

Paznpaxumoctb; ¢GopMmbl H30MpaTENbHOM peaklUM OpPraHU3MOB Ha BHEIIHHE BO3AEHCTBHS. PUTMHUYHOCTH MpOLIECCOB JKU3HEAEATEIbHOCTH;

OMOJIOTMYECKHE PUTMbI U UX 3HAYCHHUE.

JIMCKPETHOCTb )KMBOTO BEIIECTBA M B3aMMOOTHOIIEHHUS YaCTH U 11€J0T0 B OMocucTeMax. JHEPro3aBUCUMOCTD KUBBIX OPraHU3MOB; ()OPMBI TOTPEOICHHS

sHepruu. l{apcTBa *KMBOM MPUPOJIBI; KpaTKas XapaKTepUCTHKA €CTECTBEHHOM cHCTeMbl KilacCU(UKalUU XKUBBIX OpraHu3MoB. BunoBoe pasHooOpasue.

JdemMoHcTpauus

CxeMbl, 0OTpakarollre CTPYKTYphl LAPCTB KUBON HPUPOIBI.

Tema 4.2. PA3BUTUE BUOJIOTUU B IOJAPBUHOBCKMIA [TEPUO/T

Paszeumue buonozuu 6 0ooapsunosckuii nepuod. I ocnoocmeo 6 nayke npedcmasienuti 00 «U3HA4AIbHOU YerecooOpaAsHOCMUY U HeUSMEHHOCU HCUBOTL

npupoovt. Pabomur K. Jlunues no cucmemamuxe pacmenuii u scusomuuix. Ieonoyuonnas meopus K. b. Jlamapka.

JdemoncTpauus

Buozpaghuu yuénvix, 6nécuux 6xnao 6 pazeumue 2680110YuoHHbIX uoell. Kusno u oeamenvnocmo K. b. Jlamapka.

Tema 4.3. TEOPUS Y. IAPBUHA O ITIPOMCXOXJIEHUU BUJAOB ITYTEM ECTECTBEHHOI'O OTEOPA

[Ipennocsuiky Bo3HUKHOBeHUS yueHus Y. JlapBuHa: 10oCTHKEHUs B 00JaCTH €CTECTBEHHBIX HAaYK, IKCIeAUIIMOHHbIN MaTtepuan Y. JlapBuHa. Yuenue Y.

HapBuHa 00 uckyccTBeHHOM oTOope. Yuenue Y. [lapBuHa 0 ectecTBeHHOM oTOOpe. Bua—onemeHTapHas 3BOJIONMOHHAs eauHuLa. BceeoOras

MHUBUAYaJIbHAs U3MEHUYMBOCTh U N30BITOYHASI YUCIEHHOCTh MOTOMCTBA. bopb0a 3a cyliecTBOBaHHUE U €CTECTBEHHBIN 0TOOP.



JdemoHcTpauust

buorpadus Y. Japsuna. Mapuipyt u koHkpeTHbIe Haxoaku Y. JlapBiuHa BO BpeMst IyTelecTBUs Ha Kopadie «buripy.

Tema 4.4. [IPUCIIOCOBJIEHHOCTH OPTAHU3MOB K YCJIOBUAM BHEIIHE CPE/IbI KAK PE3VJIbTAT JEMCTBHA ECTECTBEHHOI'O
OTBOPA

[TpucnocodbuTenbHble 0COOEHHOCTH CTpoeHUs. [IOKpOBUTENLCTBEHHAs OKpacka MOKPOBOB Tella: CKPBIBAIOIIAs OKpacka (OJHOTOHHAs, JBYTOHOBAs,
pacwiieHsonas 1 ap.); npeaocTeperaromias okpacka. Mumukpus. [IpucnocoOurensHoe MoBeAeHNE KUBOTHBIX. 3200Ta 0 ToTOMCTBE. DU3HOIOTHYECKUE
ananTauuy. OTHOCUTENIBHOCTD PUCTIOCO0IEHHOCTH. [leMOoHcTpanust

NnmocTpanuy, 1€MOHCTPUPYIOIUE CTPOSHHUE Tella KUBOTHBIX U PACTUTENIbHBIX OPraHU3MOB, 00ECIIEUMBAIOLINE BbDKMBAHUE B THUIMYHBIX JUISI HUX
YCIIOBUSIX CylllecTBOBaHUs. [IprMeps! pa3inyHbIX BUAOB TOKPOBUTEIBCTBEHHON OKPACKH Y )KUBOTHBIX.

JlaGopaTopHble H IpaKkTUYecKne padoThl

OOcyx1eHre Ha MOJICIISIX POJIH MTPUCIIOCOOUTETHPHOTO TTOBEICHUS )KUBOTHBIX.

Tema 4.5. MUKPOOSBOJIIOLINA

Bun kak reHeTHYeCKH M30JIMpOBaHHAs CUCTEMA; PENPOAYKTHBHAS M30JALUA U €€ MexaHu3Mbl. [lonmynsanuoHHast CTpyKTypa BHJA; DKOJIOTMYECKUE U
TCHETHYECKUE XapaKTePUCTUKW momyssiumid. [lomynsmuss — sJeMeHTapHas 5SBONIONMOHHAs eauHuna. [lyTh M CKOpPOCTh BHIOOOpPA30BaHMS;
reorpaguueckoe 1 KOJIOTUIeCKOe BII000pazoBanue. JleMoHcTpanus

CxeMbl, MIUTIOCTPUPYIOLIME MTpoLecc reorpadpuueckoro BugooopazoBanus. ['epbapun 1 KOJUIEKINH, TOKA3bIBAOIINE HHANBUAYAIBHYIO H3MEHUYUBOCTh
U pa3Ho00pa3ue COPTOB KYJIbTYPHBIX PACTEHUHN U MOPOJ TOMALTHUX KUBOTHBIX.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

N3yuenue npucrnocobIeHHOCTH OPraHU3MOB K cpeJie OOMTaHusl.

H3zyuenue uzmenyugocmu, Kpumepues 6uoa, pe3yivmamos UCKyCCMEeHH020 0moopa Ha cOpmax KyabmypHvlX pacmeHui.

Tema 4.6. BUOJIOITMYECKHUE ITOCJIEJCTBUA ATAIITALIUN. MAKPO2BOJIIOLNA

['maBHbBIE HampaBlieHUs SBOJIOIMOHHOTO Mpoliecca. buonornueckuii nmporpecc u OGuonornyeckuit perpecc (A. H. Cesepuos). Ilytu noctuxeHus
ouonoruueckoro mporpecca. OCHOBHBIE 3aKOHOMEPHOCTH SBOJIIOIMM: JMBEPreHLUs, KOHBEpreHIMs, napauienusm. IIpaBuia sBosouuu Tpymin
OpraHu3MoB. Pe3ynbpTaThl 3BOJIIOLIMU: MHOT0O0Opa3ne BUI0B, OpraHUYecKas Le1eco00pa3HOCTh, TOCTENEHHOE YCIOKHEHUE OpraHu3aliy.
JdemoncTpauus

IIpMepsl TOMOJNOTMYHBIX M AHAJIOTUYHBIX OPraHOB, UX CTPOCHHUS U MPOMCXOXKJIEHUS B OHTOreHe3e. CXemMbl COOTHOLIEHUS IYTEH NMPOrpecCUBHOMN
OMOJIOrMYecKO BOMIONMH. Martepualibl, XapakTepU3yIOIue MpeICTaBUTENeH )KUBOTHBIX U pacTeHU, BHECEHHBIX B KpacHyr0 KHUTY U HaXOASIINUXCS
0]l OXPaHOW rOCy1apCTBa.

Tema 4.7. BOSHUKHOBEHUE XW3HU HA 3EMJIE

Opranuyeckuii MUp Kak pe3ysbTaT BOJIONUHN. BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie. XUMHUUYECKHM, MPeIOM0oIOrnYeckuil (Teopus aKaJe MUKa
A. W. Onapuna), 6M0IOTrHYECKU U COLMAIbHBIN 3TAIbI Pa3BUTHS )KUBON MaTepUH.

OuIIOreHeTHYECKUECBSI3U B KHUBOM MIPUPO/IE; €CTECTBEHHAS! Ki1acCU(UKAIHS )KUBBIX OPraHU3MOB.

JdemoncTpauus



CxeMbl BOBHUKHOBEHHUS OJJHOKJIETOYHBIX 3YKapHOT, MHOTOKJIETOUYHBIX OPIraHU3MOB, Pa3BUTHUS LIAPCTB PAaCTEHUH U KUBOTHBIX. TeMa

4.8. PABBUTHUE XN3HU HA 3EMJIE

Pa3Butue xu3Hum Ha 3emiie B apXeWCKyl W MpOTepo3orckyro »pbl. [lepBbie cneapl xku3Hu Ha 3emiie. [losiBieHHEe BCceX COBPEMEHHBIX THIIOB
0ecro3BOHOUHBIX >KMBOTHBIX. IlepBbie xopaoBbie. PazButue BomHbIX pacTeHuid. PasBurme xu3HM Ha 3emie B mayieo3oickyro apy. [losBienue u
IBOJIIOLUS CYXOIYTHBIX pacTeHHi. IlamopoTHHKM, CeMeHHbIe NalOpPOTHHUKH, T'OJIOCEMEHHBbIE pPACTeHUsA. BO3HMKHOBEHHE ITO3BOHOYHBIX: PBIOBI,
36MHOBOJIHBIE, IIpeCMbIKaloIuecs. Pa3Butue >ku3HM Ha 3eMie B ME3030MCKYK0 M KailHO30Mckyro opbl. IlosBienwe u pacnpocTpaHeHue
IIOKPBITOCEMEHHBIX pacTeHUM. BO3HMKHOBeHME NTUL M MiekonuTaromux. [lossienue u paszsutue npumaroB. IIpoucxoxneHue denosexka. Mecto
4eJoBeKa B KUBOM npupoje. Cucremarnyeckoe nojoxenue Buaa Homo sapiens B cucreme >KMBOTHOro mupa. [Ipu3Haku M cBoiicTBa 4eloBeka,
IIO3BOJISIIOIIME OTHECTU €r0 K Pa3JIMYHbIM CUCTEMATHUYECKUM IpyNIaM LapcTBa >KUBOTHBIX. CTajuM SBOJIOIMM YEIOBEKA: JPEBHEHIIMN UElOBEK,
JPEBHUI YeJIOBEK, MepBble coBpeMeHHbIe ou. CBOICTBa uenoBeka Kak Ouonorndeckoro Buaa. llomymsimuonHast cTpykrypa Buga Homo sapiens;
YeJIOBEYECKHE PAChI; paco00pa30BaHME; €JMHCTBO IPOUCXOKICHUS pac. AHTUHAYYHAs CYIIHOCTb Pacu3Ma.

Pa3znen 5. B3anMooTHOIIEHHUSI OPraHU3Ma U cpelibl. OCHOBBI IKO0JIOTUH

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIINU

buocdepa — xxuBas o6onouka miaaHersl. CTpykTypa 6rocdepsl. KomrnoHneHTsl 6MOCchepshl: &KHUBOE BELIECTBO, BUIOBON COCTaB, pa3HOOOpa3ue U BKIIAJ B
onomaccy. buokocHoe n kocHoe BemecTBo O6mocheps! (B. WM. Bepuaackuit). KpyroBopot BemiecTB B mpupoje. EcrecTBeHHBIE COOOMECTBA KUBBIX
opranu3MoB. buoreorieno3sl. KoMIoHeHTs! GMOreoneH030B: MPOLYLIEHThl, KOHCYMEHTBI, peAyLleHThl. bruolieHo3bl: BUJJOBOE pa3HOOOpasue, INIOTHOCTh
nonysanuil, ouomacca. A6uotuueckue hakropsl cpeabl. Poib TemnepaTypbl, OCBEIIEHHOCTH, BIQKHOCTU U APYrUX (aKTOPOB B KU3HEAEATEIBHOCTH
cooOmiecTB. IHTEHCHMBHOCTH NIeHCcTBHS (pakTopa cpeipl; orpaHuumBaronuii (axrop. B3anmoneiictBue (akTopoB cpeabl, mpenenbl BHIHOCIHBOCTH.
buotnueckue daxtopsl cpenpl. Llenu u cetn nutanus. DKoJ0rndeckue NUpaMuabl: unces, 6uomaccel, sHepruu. CmMeHa Ono1eHO30B.

[TpuunHbI cMeHBI OMOIIEHO30B; (POPMUPOBAHUE HOBBIX cO00IIECTB. DOPMBI B3aMOOTHOLLIEHUH MEX/y OpraHU3MaMH.

[To3uTHBHBIE OTHOLIEHHS — CUMOMO3: MYTyallu3M, Koolepaunus, KOMMEHCaIu3M. AHTHUOMOTHYECKHE OTHOIIEHUS: XHIHHUYECTBO, Mapa3sHTU3M,
KOHKypeHIus. HeliTpanabHble OTHOIIEHUS— HEUTpan3M. JleMoHcTpanus

CxeMbl, WILTIOCTPUPYIOIINE CTPYKTYpPY OHOochephl U XapakTepu3youue e€ OTAeIbHbIe COCTaBHbIE YacTh. TabuuIbl BUAOBOTO COCTaBa U pasHOOOpa3Hs
KHMBBIX OpraHu3MoB Onochepsl. CxeMbl KPYroBOpOTa BEIIECTB B pupoie. KapTsl, oTpaxkarolye reolornyeckyro HCTOPHUI0 MaTEepHKOB,
pacnpocTpaHEHHOCTh OCHOBHBIX OMOMOB cyliH. [Inapunbmbl 1 kuHOPUIBEMBI «bruocdepay. [Ipumepsl cumO103a MeX 1y NPEACTABUTENAMU PA3IUYHBIX
LapCTB KUBOH IIPUPOBI.

JlaGopaTopHble U IpaKTHYECKHE PAGOTHI

CocraBiieHre cxeM nepeiayy BeIEeCTB U dSHEPruu (LieTel MUTaHus).

N3yuenne u onucaHue 3KOCUCTEMBI CBOE MECTHOCTH, BBISIBJIEHUE TUITOB B3aUMOJICUCTBUS PA3HBIX BUJIOB B IAHHOW SKOCHUCTEME.

Tema 5.2. BUOCDEPA N YEJIOBEK

[TpuponHble pecypchl M UX HUCIOJNb30BaHUE. AHTPOINOTeHHbIE (AaKTOPhI BO3JEHCTBHS Ha OMOIIEHO3bI (POJIb YeloBeKa B MPHUPOJE); MOCIEICTBUS
XO35IIICTBEHHOM JIeATENBHOCTH YenoBeKa. [IpobieMbl paliioHanbHOTO MPUPOIOIIOIb30BAHUS, OXPAHBI IPUPOBL: 3allUTa OT 3arpsA3HEHU, COXpaHEHHE
ATAJIOHOB U MAMATHUKOB MPUPO/IbI, 0OeCieyeHre IPUPOIHBIMU PECYpCaMH Ha CEJICHUS TUIaHEeTHI.

JdemoncTpauus



KapTsl 3a110BeIHBIX TEPPUTOPHUIN HAILIEH CTPAHBI.
JlaGopaTopHble H MpaKkTH4YecKne padoThl
AHanu3 1 OleHKa MOCIEACTBUN e TEIbHOCTH YEJIOBEKa B SKOCUCTEMAX.

TemaTHueckoe INIAHUPOBAHHE ¢ YKA3AHUEM KOJIHYECTBA YaC0B, 0OTBOAUMOE HA OCBOCHHE KaxKJA0H TeMbl

Paznen, Tema KoanuyecTBo 4acos
Buonorus. ’Kusoii opranusm. 6 kiacc 34
Pa3znen 1. Ctpoenue u cBOMCTBA KUBBIX OPraHU3MOB 11
Paznen 2. )KuznenesarenbHOCTh OpraHu3Ma 21
Pazgen 3. Opranusm u cpena 2
Buosorusi. MHoOroo6pasue ;kMBbIX OPraHU3MOB. 7 KJacc 34
Beenenue 1
Paznen 1. IlapcTBo IIpokapuotsl 2
Pazgen 2. IapctBo ['pubbt 2
Paznen 3. LlapctBo Pactenus 8
Paznen 4. LlapctBo KuBoTHble 20
Paznen 5. Bupycsl 1
Buosorus. O61mue 3aKk0HOMEPHOCTH. 9 KJ1acc 34
Beenenue 1
Paznen 1. CtpykTypHasi opranu3aliys >KUBbIX OpraHH3MOB 5
Pa3znen 2. Pa3MHOXXeHHEe U HHIMBUTyaTbHOE Pa3BUTHE OPTaHU3MOB 2
Pa3nen 3. HacneacTBEHHOCTh M HI3MEHYUBOCTH OPTaHU3MOB 10
Paznen 4. DBomronus )KMBOro Mupa Ha 3emiie. 13
Pazgen 5. BzaumooTHomenus opraausma u cpebl. OCHOBBI SKOJIOTHUH. 3

Kaneﬂnapno-TeMaaneCKoe AJANTUPOBAHHOC INUVIAHUPOBAHUE 110 ouoJsiornu 6 Kjaacc.

JKMBOTHBIX, UX IIPEACTABUTCIINU

No Tema ypoka DJIEMEHTBI COJIEPAKAHUS XapakTepUCTUKa BUIOB Jlomainee Hara
ypoka JIeSITETbHOCTH 3a/1aHUE
Pazpnen 1. Ctpoenue xuBbix opranu3moB (10 yacoB)
1 BBogubIN [Tpenmet u meTo b1 OuoOTHK. CBOMCTBA TectupoBanue Crp.3-4
HHCTPYKTaX I10 xuBoro. L{apcTea »kUBOM PUPOABI U UX YUTaTh
1.0 npusHakd. OTAEeabl PAaCTEHW W THIIBI




OcHoOBHBIE Knerka — snemeHTapHas e1MHUIA ITo Terpanu
CBOWCTBA KUBBIX | )KHUBOTO. be3bsiepHbIC U SAIEpHBIC
OpTaHU3MOB. KJICTKH,00MEH
BEILIECTB,TUTAHUE,BbI/ICIICHHE,
JBIXaHUE,pA3TPAKAMOCTD
Knerka — xuBasg | KileTouHblE M HEKJIETOYHBIE OPraHU3MBI. HaspiBatoT OCHOBHBIE I1.1
CUCTCMaA. OpFaHOI/II[I)I KIIETKU U UX (byHK]_[HH, OpraHONIbI KIICTKU. Y4UTh,p.T.II 1
CrpoeHue Paznuuus B cTpo€HUH paCTUTEIBHOM U OnuceIBalOT QyHKIMHU
paCTHTeHbHOﬁ n SKUBOTHOMU KJIETOK OCHOBHBEBIX
KUBOTHOU OPraHOUJO0B KIIETKH.
KJIETKH 3anosHeHUe TAOMULBI U
HEMBIX PUCYHKOB B pab0unx
TEeTpajsix
Jlenenue KiIeTku XpoMocoMmbl, HX 3HaueHwe. JIBa Tuma| YMewT 00BsAcHUTh 110 | I1.2 yuuTs,
Bxonnon NEJEHUS KIETKA: MUTO3 U MEWO3. PUCYHKaM y4eOHHUKa | BONPOCHI
KOHTPOJIb MIPOIIECCHI MUTO3a U Meilo3a | cTp.16
BricTpanBaroT
MOCIIEIOBATEILHOCTD
CTagui MUTO3a.
Tkanu pactenuit | [lonsitue «tkanby. Knerounsie seMeHTl | OOOCHOBBIBAIOT I1.3 (1-s
U MEKKJIETOYHOE BEIIECTBO. THIIBI TKaHEH | OMOJIOTMYECKOe 3HAYCHHE 4acTh),
pacTeHuii, uXx MHoOroo0Opasue, 3HaUY€HHE, | Ipoliecca JeJICHUS BOIPOCHI 1-6
0COOEHHOCTH KJIETKH YMEIOT HaXOJUTh
Ha  PUCYHKax  THUIIBI
TKaHEN pacTeHui,
OOBSICHATD 170:¢

0COOEHHOCTH Y 3HAUECHUE




Txanu )kuMBOTHBIX | TUIBI TKaHEN XKUBOTHBIX OPraHU3MOB, X | Pacno3Haror ocHoBHble | [1.3 (2-a
CTpOoeHHUE U QYHKIINH IPYIIIIbI KJIETOK. | 4acTh),
YcraHaBaMBaIOT CBsI3b | BOMpoOCHI 7-16
MEXKJy  CTPOGHHEM U
byHKIHSIMU KJIETOK
TKaHEM. Haspisator
OCHOBHBIE byHKIMH
TKaHEM.
OnuceIBalOT U CPaBHUBAIOT
CTPOCHHUE Pa3IMYHbBIX
IPYII TKaHEW
Opransl [lonsitue «opran». Opransl 1nBeTkoBoro | HaseiBaror yactu mooera. I1.4 (1-a
[IBCTKOBBIX pacrenus. Buemnee ctpoenue u 3HadeHne | OnuchIBaroT ¥ | 9acThb),
pacTeHui xopHs. KopHeBBIE CHCTEMBI. CpPaBHHBAIOT YacTH mobera. | BOIPOCH  1-
BunonsmeHennst KkopHeif. CTpoeHme u | Y CTAHABIMBAOT cea3p | 8,
3HaueHne mobera. [louka — 3auatounpri | MEKIAY  CTpoCHMAMH M | HPHTOTOBUTDH
roGer. CreGestb Kak 0ceBoif oprau moGera, | PYRKIHAMH OpraHoB. | repoapuu
[lepenBuxenue BemIeCTB MO CTEOIIO. OIKCHIBAIOT B?yTp CHHee | JHMCTHER
JIuct. Ctpoenue u ¢pynkuuu. [Ipocteie u CTPOCHKE JacTel nobera u
CJIOKHBIC JINCThA. HX (YHKLIH.
Opransl IIBeTok, ero 3HaueHne u crTpoeHue | HaspiBaror yacTu uBeTKa. I1.4 (2-1
IIBETKOBBIX (OKOJIOLIBETHUK, TBIUUHKH, TECTUKH). OIMUCBIBAIOT U | 4acTh),
pacTeHui Cousernsa.  Ilmoxgel.  3HaYeHME M | cPaBHUBAIOT YACTH L(BETKA. | BOIPOCHI 9-15
pa3zHooOpasue. Crpoenue CeMAH | YCTaHaBIMBAIOT CBSI3b
OJHOJOJBbHOT'O U ABYJOJBbHOTO paCTeHI/Ifl. MEXKIY CTpPOCHUSIMHU u

(GyHKUMSIMU OPTaHOB.




Oprasbl u
CHCTEMBI
OpraHoB
’KHUBOTHBIX

CucrteMbl OpraHoB KUBOTHbIX. OCHOBHBIE
CHUCTEMBI OPTaHOB )KMBOTHOTO OpraHU3Ma:
MUILEBapUTEIbHAS, KpOBEHOCHaA,
JbIXaTeNIbHasA, BBIJICIUTEIbHAS, OMOPHO-
JBUTaTeNIbHAS, HEPBHAS, SHIOKPHUHHAS

HaspiBator OCHOBHbBIE
OpraHbl MU WX CHUCTEMBI Y
JKUBOTHBIX. OOBSICHSIOT
poJib  CHUCTEM  OpraHoB
YKUBOTHBIX.
OOOCHOBBIBAIOT BaXHOCTH
B3aMMOCBSI3U CUCTEM
OpraHOB OpraHu3Ma
JlaGoparopHas paboTa

I1.5, Bompocsl
1-7

9. Urto Mbl y3Has 0 | Marepuain pasnena 1. [ToBTOpEHUE U 3akpemieHue, | [1.6
CTPOCHUU KUBBIX MpOBEpKa 3HAHUU MO TEME.
OpraHu3MOB

10 O600m1eHue Tembl. | TkaHb, OpraH, CUCTEMbI OPTAaHOB [IpoBepka 3HaHMI IO TEME

Paznen 2. )KusneaestenbHOCTD )KUBBIX OPTaHU3MOB (24 vaca)

11 IIntanne. CylHOCTh  TIOHSTUA  «IIUTAHHE. OnuceIBaoT I1.7 (1-2
IlouBennoe Ocobennoctu MIATAHUS OCOOEHHOCTH  MHUTAHUS 4acTh)
NUTAaHUE PACTEHUN | pACTUTEIBHOTO OpraHu3Ma. pactennil. Onpenenstor

[TouBeHHO€E NMUTaHUE. CYIIHOCTh  MOYBEHHOTO
MATAHUS.
12 DOTOCHHTE3 BoznymHoe mnuranue (doTocuHTE3). Onpenensitor I1.7 (2-1
JleMoHcTpanus Omnprr, CYIIHOCTh BO3AYIIHOTO 4acTh)
JOKa3bIBAOIIHM o0Opa3oBaHue MTATAHUS.
KpaxmMaJia Ha CBETY, OOGO0CHOBBIBAIOT
MOTJIONICHNUE YTIIEKHUCIIOTO Ta3a JIUCThSIMU. | OMOJIOTHYECKYIO pOJIb

Posib cBeTa ¥ BOABI B )KU3HU PACTEHUM.

3€JIEHBIX PACTEHUM.




13 IIntanue 51 OCco0OEHHOCTH MUTAaHUS KUBOTHBIX. Onpenensror tun nutanus | [1.7 (3-4
NUIIEBAPECHUE TpaBosigHbIE KUBOTHBIE, KUBOTHBIX. HaspiBaroT | yacts),
y ’KUBOTHBIX XUIIHUKHU, TPYHOEIbl, CHMOUOHTHI, OCHOBHBIE OTZENBl | COOOIIECHUS
[apasuThl MALLEBAPUTEIBHOU
I[GMOHCTpaHI/IH CUCTCMbI KNUBOTHBIX.
JlelicTBUe JKeIymOYHOro COKa Ha Oeiok, | OTPEICIAIOT THII MHTaHHs
CIIFOHBI HA KPaxMal. KUBOTHBIX. OOOCHOBBIBAIOT
CBA3b CHCTEMBI OpIaHOB
MEXKly coOO0OM
14 Jlp1xaHue 3HaueHue apixanus. Ponb kucnoponaa B Onpenensitor  CyIIHOCTh I1.8 (cTp.59)
pacTeHuit rpouecce pacuierieHus npoiiecca JIBIXaHHUSI.
OpraHUYEeCKUX  BEIIECTB Cc 151 CpaBHUBAIOT  MPOLECCHI
OCBOOOXKIEHUSI ~ DHEPIHUU. Tumsl (GoTOCHHTE3a U JBIXaHUS.
JAbIXaHUA. KHGTO‘IHOG JBbIXaHHUC. HassiBaror OpraHsbl,
Jlpixanue pacteHuid. Ponb ycTeull u Y9aCTBYIOLINE B
YeyeBUYEK B IPOLECCE JIBIXaHUS Tporiecce IBIXaHNUS.
pacrenui. JlemoHcTpanus
OnbITel, WUTIOCTPUPYIOIIUE  JIbIXaHUE
MPOPACTAIOIIMX CEMSH, IbIXaHUe KOPHEH
15 Jlp1xaHue JIpixaHue KUBOTHBIX. OpraHbl JbIXaHUS Haspisator OpTraHbl, I1.8 (cTp.60-
KUBOTHBIX KUBOTHBIX OpPTraHU3MOB JleMOHCTpalus Y4acTBYIOIIKME B mpouecce | 62), BOMpOCkI
OOHapyxeHue yrieKuclIoro rasa B JIbIXaHUSI. HaspiBaror | 1-8
BBIJIBIXaEMOM BO3/yXe€. THUTIBI JIbIXaHUS y
JKMBOTHBIX. [TpuBoasT
MpPUMEPHl  KUBOTHBIX H
Ha3bIBAIOT 170'¢ THUII

JAbIXaHUA




16

O000111eHHE TEMBI.

17 Tpancnopt [lepenoc BeliecTB B OpraHuU3Me, €ro HaspiBator u omnwuceiBator | I[1.9 (1-s
BEIIIECTB B 3HaueHue. [lepenBmkeHue BEMIECTB B MIPOBOASIINE CUCTEMBbI | 4acCTh)
PaCTUTEIBHBIX pactrenn. OCOOEHHOCTH CTPOCHUS pacTeHUU. HazwiBaror | Bompocsl 1,
OopraHu3Max OpraHoB pacTeHuH, 4acTH npoBojset | 6- 10

o0ecIeunBaroIIfe MpoLece nepeHoca CUCTEMBbI PACTECHUI.
BEILIECTB.

18 Tpancropt Oco0OeHHOCTH TepeHoca BEIIECTB B VYcranaBnuBaroT pons | I1.9 (2-a
BCUICCTB B OopraHu3Max JKUBOTHBIX. KpOBeHOCHOﬁ CUCTCMBI Y I{aCTB)
KUBOTHBIX KpOBEHOCHasI cHCTeMa, e& CTPOCHHE, JKUBOTHBIX ~ OpPraHU3MOB. | BONPOCHI 2-
OopraHu3Max byHKLIHN. OnuceIBatoT 5

['emonuMm@a, KpoBb U €€ COCTaBHBIE YACTH kpoBooOpalleHue
(Tma3ma, KJIETKU KPOBH) MIICKOIUTAIOIHUX.
YcraHaBnuBaroT
B3aMMOCBSI3b KPOBEHOCHOM
CUCTEMBI C JIBIXaTEIIbHON U
opraHaMu
KpOBOOOpaIieHus
19 Brigenenue Ponp  BblmeneHuss B mpoiiecce Onpenensitor cymectBeHHbie | [1.10, Bompocsl
KU3HEAEATEIbHOCTU OpraHu3MoOB, MIPU3HAKH Mpolecca 1-8

NPOAYKTBI BBIJECIEHUS y PACTEHHUU U
KUBOTHBIX. BbllenieHne y pacTEHHI.
Beinenenue y KuBOTHBIX. OCHOBHBIE
BBIJIEIUTEIBHBIE CHCTEMBI Y )KUBOTHBIX.

BbIZIeJIeHUsI. BBISBISAIOT
OCOOEHHOCTH BBIJICTICHUS Y
pactenunii. OnpenenstoT
3HAYEHUE BBIJICICHUS B
YKVU3HU OPTaHU3MOB.
ITpuBoasaT npumepsl




BBIACIIMTCIIbHBIX CUCTCM
KUBOTHBIX.

20 Oo6wmen BemiectB 1 | OOMEH BELIECTB U SHEPTUH. YcTaHaBIuBarOT I[1.11, Bompocsr
SHEPTrUuu B3aHMOCBS3b cuctrem | 1-8
OpraHoB  OpraHusma B
rpo1ecce oOMeHa
BemecTB.  JlOoKa3bIBaloT,
9yT0 OOMEH BEHIECTB —
BaKHEH AN MPU3HAK
YKHUBOTO
21 «llepenBukenne | Marepuall TeM O TPAaHCIIOPTE BEUIECTB U
BEILIECTB U BBIJICJICHUH
Brinenenue»
22 Ckener — onopa 3HauyeHUE OMNOPHBIX cHUCTEM B u3HM | HaszpBator m omwmceiBatror | [1.12, Bompocsl
OopraHuszMa OpraHU3MOB. OnopHeie CUCTEMBI | CTpOEHHE ONMOpHBIX cucteM | 1-10
pacteHuid. ONMOpHBIE CUCTEMBI )KUBOTHBIX | PACTEHUA U KUBOTHBIX.
JleMoHcTpanus OOBSICHSIIOT POJIb OMOPHBIX
CxkeneTsl MJICKOITUTAIOIIINX, CHUCTEM A1 JKUBBIX
pacnun KOCTEH, PaKOBUHBI OpPraHU3MOB.  BBIBISIOT
MOJLUTIOCKOB, KOJUICKIIUHU HPU3HAKHU OITIOPHBIX
HACEKOMBIX. CHUCTEM, YKa3blBalOT Ha
B3aMMOCBSI3b UX CTPOEHHUS U
byHKIUH
23 JIB1>KeHUE JIBmkeHue Kak BakHeumast ocooeHHocth | HaspiBator u  ommceiBaror | I1.13 (1-a
KUBOTHBIX KUBOTHBIX  OPraHM3MOB.  3HAuUC€HHE | CLIOCOOBI JBIDKCHUST | 4acTh),
JIBUTATEJIbHOW aKTUBHOCTH. KUBOTHBIX, MPUBOJUTH | Bompockl 1-14
MIPUMEPHI. OOBsCHSIOT

PpoOJib )IBI/I)KeHI/Iﬁ B JKH3HH
KHUBBIX OpPraHu3MoOB.




CpaBHuBaIoT

CIIOCOOBI

ABHIKCHUA MCXKIY

co0oil. VY cTaHaBIMBaKOT
B3aMMOCBS3b MEXTY
cpenon obutaHus "
crnoco0aMu TepeIBUKEHUS
OpraHu3Ma.
24 JIBH>KEeHHUE MexaHU3MBI, obecneunBaroniue | [lpuBoasar nokazarensctBa | [1.13 (2-5
pacTeHuit JIBH)KCHUE KUBBIX OpraHU3MOB. | IBUTATEIILHOW aKTUBHOCTH | 4aCTh)
JIBUraresnbHbIe PEAKIIUN PACTEHUN pacTeHui
25 «OnopHbie Marepuai TeM O CKEJIETE U IBUKEHUU
CUCTEMBI U
JBH)KCHUE
26 Koopaunanus u KusznenearenbHocth opranu3ma u e€ | HaspiBaror u I1.14 (1-a
peryianus. CBSI3b C OKpYXaruen cpeou. Peryisinus | onpenensaror 4acTu 4acTh),
Hepsnas cucrema | mpoiieccoB KUBHEJEATECIbHOCTU | PETYJATOPHBIX  CHUCTEM. BOIPOCHI 1-8
KUBOTHBIX opranm3moB. Paznpaxxumoctb. HepBHas | OOBACHSIOT

CUCTEMAa, 0COOEHHOCTH CTPOCHHUSI.
Peduiexc, HHCTHHKT.

pedIEKTOPHBINA XapaKTep
JIESTEIIbHOCTU  HEPBHOM
CUCTEMBI.




27 OHJIOKpUHHAs OHnokpuHHas cucrema. E€ poap B | CpaBHuBaroT HepBHyro u | I1.14 (2-a
cucrema. peryisuun IPOLECCOB | SHAOKPUHHYIO  CHUCTEMBI, | 4acTb),
PocroBsie KU3HEEATEIBHOCTH. XKenespl | 00BACHAIOT WX poidb B | Bompockl 9-14
BEILIECTBA BHYTPEHHEN CEKpELUH. PocroBble | peryisiiun IIPOLIECCOB
pacTeHui BEIIECTBA PACTCHUM KU3HENIEATEIbHOCTH

opranu3MoB. ONHCHIBAIOT
peakuuM  pacTeHuHM  Ha
WU3MEHEHUS B
OKpY’KaIOLIEH cpee

28 becnonoe buonoruueckoe 3HaueHne | Ompeaenstor poIb [1.15, Bompocsr

Pa3MHOXKEHUE pa3MHOXeHUsA. Buapl pasMHOXKEHHSA. | pa3MHOKEHHUS B 1-10
becniooe  pa3sMHOXXEHME  KUBOTHBIX | KU3HH YKUBBIX
(nenenue OpraHU3MOB.
MPOCTEUIINX, MOYKOBaHUE ruapsl). | BeIsABIAIOT 0COOEHHOCTH
becnonoe pa3MHOXKEHUE PACTEHHIA. 0€cII0JIOro pa3MHOKECHHUSL.
JleMoHcTpanus
CriocoObl  pa3MHOXKEHUS  pacTeHHi
BereratnBHO€e pa3MHOKEHHE KOMHATHBIX
pacTeHUN.

29 [TomoBoe [TomoBoe pa3zMHOKEHHE OPTraHU3MOB. BrisiBasiIOT 0cOOE€HHOCTH I1.16, Bompocsl
Pa3MHOKEHUE Oco0eHHOCTH MOJIOBOTO MOJIOBOTO Pa3MHOKECHMUS. 1-12
JKMBOTHBIX Pa3MHOXKEHUSA KUBOTHBIX. Oprassl Omnpenessitor

Pa3MHOYKEHHS. MPEUMYIIECTBA MTOJIOBOTO
Pa3MHOXEHUSI.

ITonoBeie kaeTkU. OMIOI0TBOPEHUE.




30

ITonoBoe
Pa3MHOKEHUE
pacTeHui

ITonoBoe pa3MHOXKEHHE PACTEHUM.

Pa3sMHOXEHHE  pacTeHH  CEeMEHaMH.
[IBeTok KakK opras I10JIOBOTO
pa3smMHOXeHus; cousetus. OmnbUIeHHE,
JIBOMHOEC OIJIOIOTBOPEHUE.

OO0pa3oBaHue TUIOJOB M CEMSTH

JleMoHcTpanust PazHooOpasue u cTpoeHue
COLIBETHH.

HaswiBaror u omm

CBhIBAarOT

94CTH IBCTKA, YKAa3bIBAIOT

X 3HaA4YCHUC.
BBIBOJbI

Jlenarot

(o)

OMOJIOrMYEeCKOM 3HAUCHHUU
OBCTKaA, IJ104a U1 CEMAH

I1.17, Bompockl
1-8

31 Poct u pazButne | PoCcT 1 pa3BuTHE pACTCHUM. OO0Bsicusitor  ocobernHoctu | [1.18, Bompockl
pacTeHui WNHauBHyaIbHOE Pa3BUTHE. pocra u pa3BuTHs pactenuid. | 1-14
Pacnipoctpanenne 1ogoB W ceMsAH. | ONKCBIBAIOT ATanbl
CocrosiHuE MOKOs, €T0 3HAYECHME B )KM3HU | HHIUBUYAJIBHOTO
pacTeHui. Y CIOBUA MPOPACTAaHUA CEMSH. | Pa3BUTHS PACTCHUM.
[IuTanue u pocT NPOPOCTKOB.
JleMoHcTpanus
CriocoObl  pacnpocTpaHeHHs] IJIOJOB U
CEMSIH; MPOPACTAHUS CEMSIH.
32 Poct u pazButue | OcoGenHoctn  pas3Butust  KUBOTHBIX | OObscHAIOT  ocobeHHoctu | [1.19, Bompocsl
’KMBOTHBIX opraHuzMoB. PassuThe 3apoablma (Ha | pa3BHTHS KMBOTHBIX. | 1-15
puMepe nannerHrka). | CpaBHMBAIOT HENpPAMOE M
ITocTaomMOproHaIbLHOE pa3Butue | MPAMOC Pa3BUTHEC ) KUBOTHBIX

*KUBOTHBIX. [IpsiMoe 1 HenpsiMOe pa3BUTHE

[Ipsimoe u HenmpsiMOe pa3BUTHE HACEKOMBIX
(Ha KOJUIEKLIMOHHOM MaTepuare).

OpraHU3MOB.

[IpoBoasT

HaOMIOZICHUE 3a POCTOM U
pPa3BUTHEM OPTaHU3MOB




33 Opranusm Kak | B3auMocBs3b KJIETOK, TKaHel u opraHoB B | Ha3eiBaroT equuunel | 11.20, -21

€IMHOE 11eJI0e opranu3max. JKuWBBIE OpraHu3Mbl U | CTPOCHUS KUBBIX | BOMPOCHI 1-7
OKpY>KaroIas cpenia OpPTraHHU3MOB (KI1eTOoK,
TKaHEH, OpraHoB).

BEBISBISIOT  B3aMMOCBS3b
MEXJIYy  OCOOCHHOCTSIMH
CTpoeHUS U (QYHKIUSIMH.
YcranaBiauBaroT
B3aHMOCBSI3b MEXKTY
paboTOM OPraHOB U CUCTEM
OpraHoOB OpTraHU3Ma

34 O0600menue.

KanennapHo-reMaTnyeckoe afanTHPOBaHHOE NJIAHUPOBaHHE 1O OHOJIOrHN 7 KJIacc.

Ne | HanmeHoBaHue paznena, TeMbl Konuue | Jlata Bunst yueOHOM NeATenbHOCTH, [ lTannpyemble IIPEAMETHBIE
CTBO HAIpPaBJICHHbIC HA GOPMHUPOBAHHEC [pe3yIbTaThI OCBOCHUSA
4acoB YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUM MaTepHana

o 1o

wia"y | ¢akry

BBenenne 1
1 | YpoBHU opraHu3anuu >Xu3Hu. 1 05.09 -onpeneNsaTh HauboJjiee palMOHANbHYIO | 3HATh: YPOBHU OpraHHU3aIIN
MIOCJIEIOBATENbHOCTh  WHAMBUAYAIBbHOW | YMeTh paboTath ¢
JeSITeTbHOCTH TEKCTOM y4eOHUKa;
-BHOCUTb HEOOXOJMMbIE H3MEHEHUS B aHaIM3UPOBaTh, 0600IIATH
OCHOBHBIC ~ MONOXKCHUSL  YICHHS coJiepkaHue yueOHOH 3a1aun 3uate ponb Y. [lapBuHa B
Y. Japsuna -BBICITYILIUBATh U OOBEKTUBHO OLICHUBATH O0BACHEHNUHU MPHINH SBOTIOLIIH
EcrectBennas cucreMa JIPYToro
JKUBOU IIPUPO/IbL -(pOpMYIHMPOBATE IPOOIEMHBIE BOIIPOCHI
Paspnen 1. apcrBo IIpokapuorsi 1
2 | O6mas xapakrepucTuka 6akrepuii | 1 12.09 3HaTh: 0OCOOEHHOCTH OaKTepui,

Tumnel oOMeHa Y OIPpOKaApruoT POJIb B IpHUPOAC U JJId YECTIOBECKA




[TogmapcrBo Hacrosiue 6aktepuun

-onpeAenaTh Haubosiee paloOHAIBHYIO
IIOCIICA0BATCIIbHOCTD I/IH,Z[I/IBI/II[yaJIBHOI\/II
JCSITeTbHOCTH

-BHOCHUTH HCOGXOI[I/IMBIe U3MCHCHHSA B
coJiepkaHue yueOHOH 3a1aun

YMeTh: CaMOCTOSITEIIBHO
paboTtarh ¢ y4eOHUKOM;

Paznea II . HapcTBo I'pudsl

Tema 2.1. O01mas XapakTepuCcTHKA
rpudos

3 | Obuas xapakrepucTuka rpu0oB. 19.09 -popMynHpOBaTh TPOOIEMHBIC BOMPOCHI - | 3HATh  CTPOEHUE  PaA3IUYHBIX
kiaccubuuupoBaTh  MHGOPMALMIO 10 | CACTEMAaTUYECKHX IPYII IpudoB
Ppa3IuYHBIM IIPU3HAKaM YMeTs: CpaBHHBATb, OIIMCHIBATDH
Otnen 3UTOMHUKOTA. -OpraHU30BaTh JEATEIBHOCTh B Ipynnax u| 0 IIaHy, COCTaBJIATH  ILIaH
Jlabopamopnas  paboma Ne 1 napax OLHCAHMs BHEIHETO BU/A
«CrpoeHne  IuIeCHeBOro  rpuba -BBIBIATb  CBA3U  COMOAYMHeHus u| 'PHOOB
MYKOpa» 3aBHCHMOCTH MEXKIy KOMIIOHCHTAMHU
OTtnen basunnomukora. o0BekTa
Vlabopamopnas ~ paboma Ne 2 -YMETb JIOKa3bIBaTh U OMPOBEPTaTh
-BbIpa0aThIBaTh 00ILIEE PELICHUE
«Pacmo3HaBanie  CheIOOHBIX U
SITIOBUTBHIX TPHOOBY
4 | JImmaiinuku 26.09 -BHOCHUTH HEOOXOJUMble W3MEHEHHMS B| 3HaTh, UTO JIMIIAHHUKH  —
coJiepxkaHue yueOHO! 3aauu CUMOHMOTHUYECCKUI OpPTraHu3M, €ro
-BBICIYIIUBAaTh U 00BEKTUBHO OLIEHUBATH | HPOLIECCCHI ) KUZHEACATCIIBHOCTA
JIPyroro
-popMyIHpOBaTH MPOOIEMHBIC BOIIPOCHI
Tema 3.1. Oo0masn
XapaKTepUCTUKA PACTEHHH
5 | PacturenbHbIi  OpraHusM  Kak 04.10 -OpraHu30BaTh AESITEeNbHOCTD B Ipynnax u| IMetb  mpencrtaBieHue 00

OEJIOCTHaA CUCTEMA

napax
-BBISIBJIATH ~ CBSI3M  CONOAYMHEHUS U
3aBUCUMOCTH MCKIAY KOMIIOHCHTaAMHU
o0bekTa

-BbIpadaThIBaTh 00IIIee pelIeHne

o011eit XapakTepUCTUKHU 11apCTBa
pacTeHMil (CTpOEHHME  KIIETKH,
OpraHoOB, TKaHEH, [EIEHHE Ha
HU3IIKE U BBICIINE PACTEHU)




Oco0eHHOCTH KU3HEAEATETbHOCTH
pactenuit. Cucremaruka.

- paboTath CO CIoBapéM,
CaMOCTOSITENIFHO  00paIiaThCsi K BOIPO
caM U 3aJlaHusIM y4eOHUKa

Tema 3.2. IllonuapcrBo Husmme

pacTreHusi
Crpoenue BOJIOPOCIIEH. 11.10 -(popmynupoBaTh MpoOIEeMHBIE BOIPOCH - | 3HAaTh: CTPOEHUE BOAOPOCIEH,
Jlabopamopnas  paboma Ne 3 KJIaCCH(UUMPOBaTh MH(GOPMALMIO IO | NPU3HAKK  OJHOKIL u
«3yyeHne BHEIIHEro CTPOEHUs Pa3IMYHBIM NIPU3HAKAM MHOT'OKJI.BOZIOPOCIICH
BOJIOPOCIICH» VYMerh: OOBSICHATL  POIIb
Msoroo0pasue BOJIOPOCIIEH, -OpraHM30BaTh ACSATEIBHOCTD B IPYINAX U | Bogopocieii B IPUPOIE U KH3HH
9KOJIOTHYECKas poIb, napax YenoBeKa
HNPaKTUICCKOC 3SHAYCHUE. -yMETh JOKA3bIBaTh U ONPOBEPraTh
-BbIpa0aThIBaTh 00ILIEE PELICHUE

Tema 3.3. [lonuapcrBo Boiciiue
pacTeHusi
Oo6mas XapaKTEePUCTUKA 18.10 -BHOCUTBH HEOOXOJMMbIC U3MCHEHUS B 3HaTh:  NOPHU3HAKH  BBICHIUX
noauapcTea Beicime pacreHus. coziepkanure yueOHOM 3a1a4n CIIOPOBBIX pacTeHui, ux
Otnen MoxoBuaHbIE. -CAMOCTOSTENBHO  BBIPAOATHIBATE CTpOEHHE, 0COOEHHOCTH
Jlabopamopras paboma Ne 4 ANTOPHTM NeHCTREH KU3HEHHOTO [IUKJIa, MECTa
«/3yuenne BHEIIHEro CTPOCHHS -BBICITYIINBATh 1 OOBEKTHBHO OIICHUBATH OOMTAHWA W yCTOBHS KH3HH,
MXOB» Jpyroro
Otnen [InaynoBunHsbIE, 25.10 -COCTaBJIATH CIOXHBIN IJ1aH 3HaYEHUE B MPUPOJE U KUZHU

otaen XBOUIEBUIHBIE. -popmynupoBaTh MPOOIEMHBIE BOIIPOCH | YEJIOBEKa
Otnen [TanopoTHUKOBUIHEIE. YMeThb: pa3nn4arh Ha PUCYHKax,

Jlabopamopnasa paboma Ne 5
«/3yvyeHue BHEHIHETO CTPOCHHS
MArOPOTHUKA

IJIaKaTax, repbapusx
MpeICTaBUTENEH CIIOPOBBIX
pacTeHui

Tema 3.4.
pacreHust

Tos10ceMeHHbBIE




9 | Ormen TonocemeHHBIE paACTEHHS. 14.11 -OpraHU30BaTh JEATEIbHOCTh B IpyNIax U | 3HATh: MPU3HAKU
OcoGenHoctu CTpOCHUS u napax BBICIIINX CEMEHHBIX
KU3HCACATCIIBHOCTH. -BblpaGaTbIBaTB o011ee peurenue paCTeHHﬁ, ux
MHuoroo6pasue Troja0ceMeHHBIX CTpOEHHE, OCOOCHHOCTHU
Jlabopamopnass ~ paboma N6 YKU3HEHHOTO 1HKIIA,

«U3yuenue CTpOEHUS u MeCTa OOWTAHUS U YCIOBUS

MHOT000pa3usi rOJI0CEMEHHBIX JKU3HU, 3HAYCHUE B TIPUPOJIC U

pacTeHHiD) YKU3HU YEJI0BEKa
YMeTh: pa3nuyaTh Ha PUCYHKaX,
Iiakatax, repOapusx
IpeJICTaBUTENEH TOJI0CEMEHHBIX
pacTeHuit

Tema 3.5. OTtnea

IToxkpbITOCEMEHHBIE

(IIBeTkOBBIE) pacTEeHUsA

10 | OcobGeHHOCTH TOKPHITOCEMEHHBIX. 21.11 KJaccuuIupoBarh MHGOPMALIHIO 110 3nath: TepMuH «LIBeTKOBBIEY,
Jlabopamopuass ~ paboma  Ne7 Pa3IMYHBIM MPU3HAKAM MPU3HAKK BBICHIMX  CEMEHHBIX
«U3yuenue CTpOCHUS -onpeenaTh Haubolee palUOHAIbHYIO | PACTCHHH, — HX CTpOCHHE,
ITOKPBITOCEMEHHBIX PACTEHUI [OCJIEOBATENBHOCT  MHAWBUAYAIBHON 0COOEHHOCTH JKA3HCHHOT'O
Knacc JIBynonbable. CemenCTBO ACATCIIbHOCTH KA, MecTa OOMTaHus M
Kpecrousernsie. Jlabopamopnas -CaMOCTOSATEIbHO  BBIPA0ATHIBATH YCIOBUA KM3HH, 3HAYCHUC B
paboma Ne 8 «OnipeneneHue ANTOPUTM JIeHCTBHIT MPUPOJIE U )KU3HH YEIIOBEKA
pacreHuit cemeiicTBa -BBIC/TYIINBATH U OOBEKTUBHO OICHHBATh | Y MCTh: PasiINyaTh HA PHCYHKaX,
KpecrouseTHbie» JPYroro IJIaKarax, repbapusix

11 | Knacc [IBynonbubie. CeMeicTBO 28.11 -COCTABJISTE CIIOKHEIN IIIAH IpeJICTaBUTENENd TOJI0CEMEHHBIX
Posonsernsie u bo6oBEIE. -OpMyHPOBATE IPOGIIEMHBIE BOMPOCH! - | PACTEHHH; OMHCHIBATE PACTEHHS
Kiace /JlBynonbusie. CemeiicTBo OpraHU30BAaTh JEATENBHOCTh B IPYNNaX 1 | 1O IIaHy; 0hOpMIIATH
[Tacnénoseie 1 COKHOIBETHEIC. napax pe3ynbTaThl 1a6.paboThl

12 | Kimacc Oqaononsabie. CeMeNncTBO 05.12 -BBIABIISAThL CBSI3HM  COINOQUMHEHUS |

JIunenurle.

3aBUCUMOCTH MCIKIY KOMIIOHCHTAMU




Knacc Ognononsabie. CeMelCcTBO
3I1aKoBEIE.

Posp 11BETKOBBIX pacTeHUH

o0BekTa
-YMETh JIOKa3bIBaTh U OMPOBEPraTh
-BhIpabaThIBaTh 00IIEe PEIICHNUE

Tema 4.1. Oomas
XapaKTePUCTUKA KUBOTHBIX

13 | O6mas xapakrepuctuka LlapcTsa 12.12 -(opmynupoBaTh MpobIeMHBIE BOIIPOCH | 3HATH OCOOEHHOCTH JKUBOTHBIX:
’KusotHsie. KJICTKH, TKaHH, OpraHsl |
CHCTEMBI OPT'aHOB KUBOTHBIX
Tema 4.2. MMoauapcrBo
O/THOKJIETOYHbIE
14 | O6mas XapaKTepUCTHKA 19.12 -KinaccuuuupoBaTh HH(HOPMALIUIO 110 3HaTh 0COOEHHOCTHU
OPOCTEHIIMX. Jlabopamopnas pa3IMYHbIM [IPU3HAKAM OJIHOKJICTOYHBIX JKUBOTHEIX,
paboma Ne9 «Crpoenne -OpraHU30BaTh AEATEILHOCTh B IPYITIAX 1| IPOLECCHI %/ IPOCTEHIINX, UX
uHpy3opuu TyhenbKm» mapax 3HAYCHUE
3HayeHue MPOCTEHIIHX. -BBISIBIIITL  CBSA3UM  COIIOAYHMHCHUS U OOBACHATH POJIb B IIPUPOJIE U IS
3aBUCUMOCTH MEXAY KOMIIOHEHTaMU 4YCJIOBCKa
o0BekTa
-BbIpadaThIBaTh O0ILIIEee pelIeHne
Tema 4.3. HoauapcrBo
MHorokJjieTo4HbIe
15 | Obmas XapaKTepUCTHKA 26.12 -OlpeneisITh Hanbojiee PpaUuOHAIBHYIO
MHOT'OKJIETOUYHBIX IIOCJIICA0OBATCIIBHOCTD I/IHI[HBHJIyaJIBHOﬁ
JeSITeTTbHOCTH
Tema 4.4. JAByxcJ/i0iiHbIC
JKMBOTHBIe. Tun
KumeynonoJsiocTubie
16 | Ocobennoctn CTpOECHUS 29.12 -BBIIBJIITD  CBSI3M  CONOAYMHEHUS M| 3HATh! CTpOCHHE
KHUIICYHOIIOJIOCTHBIX. 3aBUCUMOCTU MCKAY KOMIIOHCHTAMU KHUII€YHOIIOJIOCTHERIX,
0o0BeKTa XapaKTepHbIe
OCOoOEHHOCTH KU3HE IS TEIbHOCTH OCOOECHHOCTH THIIA.
KHIIEYHOIIOJIOCTHBIX XapaKTepu30Barh:

IpOoLECC PaAa3MHOKCHHC.




MHuoroo6pasue 1 pacrpocTpaHeHHE

-(popmynupoBaTh MPOOIEMHBIE BOIIPOCH

pOab B IPUPOJE U B KU3HU

KHIIICYHOIIOJIOCTHBIX. Pomp B YCJIOBCKaA
MPUPOJHBIX COOOIIECTBAX.
Tema 4.5, Tpexcioiinbie

sKUBOTHBIe. THII IJI0CKHEe 4epBUu

OcoGenHoctu OpraHu3aIuu
IJIOCKUX YEpBEil.

-oIpeAcIaTh Haubojiee pPaLUOHATIBHYIO
[I0CJIEZI0BATENbHOCT  MHAMBUAYAJIbHON

3HaTh: OCOOEHHOCTHU CTpOCHUA,
KHU3HCACATCIIBHOCTH BCEX THUIIOB

17 | Muoroob6pa3zue u ACATCIIBHOCTH YyepBei, UX 3HaUCHUE
3Ha4YeHUEe MJIOCKUX YepBeH. -COCTaBJIATh CIIOXKHBIN IJ1aH YMeTh: CpaBHHUBATh, y3HABATh HA
-(popMynHpoBaTh NpoOIEMHbIC BOIPOCHL | prcyHKaX; 060CHOBBIBATD
Tema 4.6. IlepBuvHOMOJIOCTHBIE. MpaBUJIa TUTUEHBI, CBSI3aHHBIC C
Tun Kpyrasie yepsu Mapa3uTUUYECKUMU YEPBSIMHU
18 | Kpyrnsie uyepBu -popmynupoBaTh NpoOIEeMHBIE BOIIPOCHI -
OmpeneNniaTh Hauboiee parroOHAIBHYIO
[I0CJIEZI0BATENbHOCT  MHAMBUAYaAJIbHOMN
JIeSITEIIbHOCTH
Tema 4.7. KoabuaTblie yepBH -BBISIBJISITh  CBA3WM  CONOJYMHEHUS U
19 | OcoGeHHOCTH KOTBbYATHIX YepBeH 3aBHCUMOCTH MEXy KOMIIOHEHTaAMHU
MHorooOpasue KoibpyaTbIX 4YepBei. 0o0BeKTa
3HayeHHe KOJIbYaThIX YepBen -OpraHu30BaTh AESITEIbHOCTD B IPYyNIax U
napax
-BBISIBJISITH ~ CBSI3U  CONOJYMHEHUS U
3aBHCHUMOCTH MEKIy KOMIIOHEHTaMU
0o0BeKTa
-BbIpabaThIBaTh 00IIEe peleHUe
Tema 4.8. Tun MoJutrocku
20 | OcoGennocTH OpraHu3anuu -K1accuuuupoBaTh HMHQOpPMAIMIO 10| 3HATH! CTPOEHHE,
MOJLITIOCKOB. Pa3IUYHBIM NIPU3HAKAM KHU3HEJESATeIbHOCTh MOJITIOCKOB
Jlabopamopnas paboma Ne 11 -OpraHU30BaTh JEATEILHOCTD B TPYyIINax M| pa3HbIX KJIACCOB

«Buemaee CTPOCHUE MOJIJTFOCKOB»

MHuoroo6pa3ue u 3HaYCHHE

napax

VYMeThr OIMCBHIBAaTH II0 IJ1a”y,
YKa3bIBaTb 3HAYCHUEC




MOJIJIFOCKOB

Tema 4.9. Tun Yaenucronorue

21

[TpoucxokaeHNE WICHUCTOHOTUX U
ocobeHHoOCTH opranu3armu. Kiace
PakooOpa3Hsie.

MHoroo6pasue pakooOpa3HbIX.

22

Knacc ITaykooOpa3Hsie.

-OlpeAeNsaTh Haubosiee panuoOHAIbHYIO
MOCJIEIOBATEIbHOCTh  MHAUBUIYaIbHOMN
JIeATETbHOCTH

-BHOCUTh HEOOXOJIUMBIC W3MCHCHHS B
coJiep)kaHue yueOHOH 3aaun
-CaMOCTOATEJILHO  BBIPa0aTHIBATH
QJITOPUTM JIeHCTBUI

-BBICTYIINBATh U OObEKTUBHO OLICHUBATH
JPYroro

-COCTaBJIATDH CIOXHBIN IJIaH
-popmynaupoBaTh NpoOIEMHBIE BOIPOCHI

Kiemu

-KaueCTBCHHO U

KOJIMYECCTBCHHO OIIMCHIBATH O6’I)€KT
-BBICITYIIIUBATh U OOBEKTHBHO OIICHUBATH
Jpyroro

23

Obmas XapaKTepUCTHKA
kiacca Hacekomble.
Jlabopamopnas paboma Nel2

«BHemHee cTpoeHNEe HACEKOMBIX»

-OpraHM30BaTh JEATEIILHOCTh B IPYNIAX U
napax
-BbIpa0aThIBaTh 00IIEE peLIeHUE

PasmuOXeHuEe u
pa3BUTHE HACEKOMBIX.

-BBIABJIATH CBsA3HU CONMOJYHMHECHUA u
3aBUCUMOCTH MCKIAY KOMIIOHCHTAMU

o0BeEKTa

3HaTh: TPOCHHE,
KU3HEJEATENBHOCTh  ICCOB
UneHUCTOHOTUX Pa3HBIXHY,
ONMCHIBATh 10  YKOPMIATH
3HauEHUE B MPHUPOJE U
YeNI0BeKa; UTOTH JI/P;

PUBOUTH TIPUMEPHI 3
HACCKOMBIX, KIICIICH B I

YKU3HU YeJIOBEeKa

3HaueHue U MHOT000pa3ue -popmMynupoBaTh NPOOIEMHBIE BOIPOCHI
HACEKOMBIX.
Tema 411. Tun

Xopaosele. becuepennsie
KMBOTHbIE




24 | JlaHLIETHUK -OmnpeneisaTh HaumOojee palMOHANbHYIO | 3HATH MPU3HAKH TUMA XOPIOBbIE,
MOCJIE0BATENbHOCT,  MHIMBUIYAJIbHOU | moaTHIa
ACATEILHOCTH becuepennsbie. JIaHIIETHUK.
-COCTaBJIATDH CIOXHBIN IJ1aH
-popmMynupoBaTh MPOOIEMHBIC BOIIPOCHI
Tema 4.12. Tun Ilo3BoHOYHBIE
(Yepennnie). Haakiacce poiobl
25 | Obmas xapakTepucTuKa poio. -BBISIBJISITh  CBSI3M  COTIOTYMHEHUS 3HaTh: CHCTEMbl OpPraHOB pBbIO,
Jlabopamopnas paboma Ne 13 Y 3aBUCUMOCTH MEXIY OpraHbl U UX QYHKIIHUH
KOMIIOHEHTaMU
«OcoOeHHOCTH BHEIITHETO o0BeKkTa YMETh: pacrno3HaBaTh u
CTpoeHHs pbIO B CBSA3H ¢ 00pazomM -OpraHu30BaTh JICATEIIBHOCTH B TPYIIAX M| OMKMCHIBATH peICTaBUTEINICH
JKUZHI. napax HaJKIacca Pri05I,
XpsIieBble ¥ KOCTHBIC PHIOBI. -BBIPA0OATHIBATh OOIIEE PElIeHUe MIPUCIIOCOOICHHOCTD XPSIIEBBIX
17§ KOCTHBIX pbIO K MecTam
obutaHus
Tema 4.13. Kinacc 3eMmHoBOAHBIE
26 | O6mas XapaKTEepUCTHKA -BBISBJIATh  CBSI3M  COMOAYMHEHUS U | 3HATh: OPTaHbl U UX (PYHKIINH,
36MHOBO/IHBIX. 3aBHCHMOCTH  MEXAY KOMIIOHEHTaMH | OCOOEHHOCTH BHEITHETO

Jlabopamopnas paboma Ne 14
«OcobeHHOoCTH BHEIIIHETO
CTPOCHHS JIATYILKU B CBS3H C
00pa3zoM KUZHU.

00BEeKTa -OpraHU30BaTh JAEATENBHOCTb B
TpyNIax u mapax
-BbIpa0aThIBaTh 00IIEE pelIeHUE

CTPOEHUSI, MPUCTIOCOOTIEHHOCTH K
cpene oOuTaHus,
o0pa3y KU3HHU.

MHuoroo0pasue u POJIb -yCTaHaBJIMBATh MEXKIIPEIMETHBIE CBSA3H - | 3HATH: MMPEICTABUTEENH OTPSIOB
36MHOBOJIHBIX KaueCTBEHHO u becxBocteie uM  XBOCTarhI€;
KOJIMYECTBEHHO OMUCHIBATE 0OBEKT | TPUCIOCOONIEHNS 3€MHOBOIHBIX
-BBICITYIIMBATD ¥ 0OBEKTUBHO OLCHNBaT, | K CPele  oburamms, obpasy
JPYTOro KHU3HU. POJIb B IPHUPOJIE U KU3HH
YeroBeKa
Tema 4.14. Knacc

IIpecmbikaromuecs




27 | O6mmas XapaKTEPUCTHKA -BBISIBJISITh  CBA3M  CONOJUYMHEHUS  U| 3HATh: OpraHbl U UX (QYHKIIHH,
IIPECMBIKAIOLINXCS. 3aBMCUMOCTH MEXy KOMIIOHCHTAMHA 0COOCHHOCTHU BHEIIHETO
o0BeKTa CTPOEHUS, IPUCTIOCOOICHHOCTH K
cpene obutaHus, oOpaszy
KHU3HH.
Mmuoroo0pasue -CaMOCTOSITEIbHO ~ BhIpabaThIBATh 3HATH: MPEJICTABUTENICH OTPSIOB
MPECMBIKAIONIUXCS, HX POITh JITOPUTM JICHCTBHMA PECMBIKAIOLINXCHA, ux
npucnocoOneHuss K cpene
oOuTanus, 00pasy )KU3HH; POJIb B
IPUPOJIE U )KU3HH YEeIOBEKa
Tema 4.15. Knacc IITunsl
28 | O0mas  xapakTepUCTUKa  MTHII. -OpraHu30BaTh AESITEIbHOCTD B IPYNIAX U | 3HATh: CUCTEMBbl OPraHOB NTHII,
Jlabopamopnass paboma Ne 15 napax opranbl ¥ uX  (yHKIUWH,
«OcobeHHoCcTH BHEIITHETO -BBIPAGATHIBATH OOIIIEE PeIlCHNE OCOOCHHOCTH CTPOEHUS IITHII,
CTPOCHHS IITUI] B CBSA3H C MOJIETOM MPUCTIOCOOTICHHOCTh K TOJIETY.
YMETb: JOKa3bIBaTh, YTO NTHIIbI
0oJiee COBEPIICHHBIE KUBOTHBIC
10 CPaBHEHUIO C PENITUIIHUSAMHU.
29 | DKOJIOTHYECKUE TPYIIITHI ITUI] -knaccuuuupoBath  MHQOpPMAIUIO IO| YMETh:

Pa3JIMYHBIM ITPpHU3HAKaM

- BBISABJIIATH
MIPUCTIOCOOJICHUS TITUIT K
cpene oouTanus, 00pazy KU3HH.

Pone nTun B mpupoe U B )KU3HU
YeJI0BEKA.

-(opMyIHpOBATH MPOOJIEMHBIE BOITPOCHI

3HaTh: OXpaHseMbIe BUJIBI
MECTHOH (hayHBbl,

JIOMAIllHUE  IITHIBI,
TTPOMBICITOBBIC TITHIIBI.

Kontposns 3Hanui no reme «Kiace
[Trren

-yCTaHaBJIMBATb MCKIPEAMCTHBIC CBA3H
-KaueCTBECHHO OIHCHIBATh OOBEKT

3HaTh: TOHSATUS TEMbI, pOJb
W3Y4YEHHBIX KUBOTHBIX B
HIPUPOJE U AJIS YEJIOBEKa.

Tema 4.16. Kuaacce
Muaekonuraromuye




30

IlepBo3Bepu. Cymuarsie

Buytpennee CTpOECHHUE
MJIEKOUTAOIUX. JlabopamopHas
paboma Nel6 «VI3ydeHune CTpoeHUs
MJICKOITUTAIOIINX)

-BBIBIISATh  CBSI3U CONOJYMHEHMUS
Y 3aBUCUMOCTH MEXIY
KOMIOHEHTaMU 00bEKTa -

omnpenensaTh HamboJiee palMOHAIBHYIO
MOCJIeI0BATELHOCTh

WHIUBUAYAIBHOMN 1€ATEIbHOCTH ~-BHOCUTH

HE00XO0IUMbIC U3MEHEHUS B COJIEpPKaHUE

y4ueOHOM 3a/1auun

-CaMOCTOSITEIbHO  BBIPAOATHIBATh

aJITOPUTM JIEMCTBUUA

-BBICTYIINBATh U OObEKTUBHO OLICHUBATH

3HaTh: TPH3HAKU KJiacca.
OcobenHoctu YTKOHOCA,
€XUJIHBI, CyMYaThIX.
[Ipoucxoxnenue
MJIEKOITUTAIOIIHX.

-pacrio3HaBaThb u OIIMCHIBATh
opradbl M CHUCTEMbI OpraHoB
MIJICKOIIMTAOIINX.
- BBIACTIATH

0COOEHHOCTH CTPOCHHUS
MIJICKOIIMTAIOIINX.

31 | OcHOBHBIE OTPSIIBI TUIAIIEHTAPHBIX APYTOTo 3HaTh: 0COOEHHOCTH
MJIEKOTTUTAFOIINX . OTPSIA0B MJIEKOTIUTAOIIIMX
-COCTaBJISATH CJIOKHBIN IIJIaH
Jlabopamopnas paboma Nel7 HACEKOMOSIIHBIE, PYKOKPBUIBIE,
. -popMyaHpoBaTH MPOOIEMHBIC BOIIPOCHI s
«Pacnio3HaBaHMe KUBOTHBIX CBOEH TPBI3YHBI, 3aitiieoOpasHbie,
MECTHOCTH,  OIpEACNICHHE  HUX XUILHbIE, JACTOHOTHE,
CHUCTEMATUYECKOTO MOJIOKEHUS KHTOOOpA3HbIe,
32 | 3HaueHne MIIEKOITUTAOIIIX HENapHOKOIBITHBIE,
MMaPHOKOMBITHBIE, TPUMATHI U JIP.
YMETh: TOSICHSATh 3HAYEHUE
MJIEKOTTUTAIOIINX B IPUPOJIE U
XO3SIMCTBEHHOM ~ JEATEIIbHOCTH
yenoBeka. OOOCHOBHIBATH M €pbl
OXPaHbI LIETTHBIX 3BEPEN.
PA3JAEJI V. LlapcTBO Bupycsl
33 | Obmas xapakTeprcTUKa BUPYCOB -yCTaHaBJIMBATh MEKIPEAMETHBIE CBSI3U - | 3HATH: MIPOUCXOXKICHUE,
Bupycs - Bo30yauTenu onacHbIX Ka4eCTBEHHO u CTPOEHHE,
3a001€BaHui KOJIMYECTBEHHO OIHCHIBATH OOBEKT 0COOEHHOCTH

-BBICJIYIINBATh U 00BEKTUBHO OILICHUBATh
JpYyroro

KHU3HEICATSIILHOCTH, 3HAYCHUE
BUPYCOB YMETh: MPHUBOHUTH
HPUMEPHI TATOTCHHBIX BUPYCOB,
00pBHOBI C HUMH




34 | 3ak0ueHnue 1
Ob6nactu npuMeHeHns | 1 -yCTaHABJIMBATh MEXIIPEIMETHBIC CBSA3U | (yHIAMEHTAJIbHBIE MOHSATHS
OHOJIOTHYECKUX 3HAHHI ouosioruu
34 gyaca

UTOIro




KanennapHo-TeMaTuuyeckoe miiaHupoBaHue 9 Kjacc.

No Tema ypoka Kon- Cpoxu
YpPoKka 60
uacoe
1 Brenenue. buonorus — Hayka o )KU3HH 1 01.09-
03.09
Mmuoroo6pasue kuBoro mupa. OCHOBHbIE CBONCTBA )KUBBIX OPTaHU3MOB.
Pazgen 1.CTpykTypHasi opranu3anms ;KMBbIX OPraHU3MOB. S4ACOB.
2 Heopranmueckue BemecTBa, BXOASIIUE B COCTAB KICTKH. 1 06.09-
10.09
Oprannyeckre BEIIeCTBa, BXOIAIINE B COCTAaB KIETKH.
3 [Tnactuueckuit oOMeH. buocunres 6enkoB 1 13.09-
17.09
DHepreTuveckuii o0OMeH
4 [TpokapuoTrueckas KieTka 1 20.09-
24.09
OykapuoTtudeckas kierka. [{utomnnazma.
5 JlabopaTtopHas pabota «3ydeHue pacTUTeIbHON U KUBOTHOM KJIIETKHU TI0JI MUKPOCKOTIOM) 1 27.09.-
01.10
DykapuoTudeckas Kierka. SAapo.
6 JlemeHue KIeTOK. 1 04.10-
08.10
Knerounast Teopust CTpOECHUS KIETOK
Pazgen 2. PazMHokeHHMe M MHAMBH/YAJIbHOE PA3BUTHE OPTaHU3MOB. 3 yaca.
7 becnonoe pazmHoxeHue 1 11.10-
15.10
[TonoBoe pa3MHOXeEHUE.
8 OMOpHOHANBHBIN NEPUOJT PA3BUTHSI. 1 18.10-
22.10
ITocTaMOpHOHATBHBIN TEPHO] Pa3BUTHS
9 OO1u11e 3aKOHOMEPHOCTH Pa3BUTHA. buoreHeTnueckuii 3aK0H. 1 25.10-

29.10




Pa3znes 3. HacjiencTBEeHHOCTh M1 M3MEHYMBOCTH OPraHU3MOB. 84acoB.

10 OcCHOBHBIE OHSTHS TEHETUKHU 08.11-
12.11
['uOpumonornyeckuii METO 1 M3ydeHUs Hacae0BaHus pu3HakoB [ .Menaens
11 ITepsrrit 3akon I.Menpens. [TonHOE 1 HETTOTHOE TOMUHUPOBAHUE. 15.11-
19.11
Bropoii 3akon ['.Mennens. 3aKkoH YUCTOThI FaMET.
12 Tperuii 3akon I'.Mennens. 22.11-
AHanM3Upyolee CKpeluBaHme. 26.11
13 CuernieHHOE HacleJ0OBAHNUE T€HOB.
I'enetuka nona. HacnenoBanue mpu3HaKoB, CLIETUICHHBIX C ITOJIOM 29.11-
03.12
14 BsaumoneiicTBre reHOB
«PelieHne reHeTHYECKHUX 33]1a4 U COCTABIICHUE POJIOCIOBHBIXY. 06.12-
10.12
15 HacnencrBennas (reHOTUIMMYECKas ) K3AMEHUYHMBOCTh
denoTunuveckas U3MEHIHBOCTH. JlabopaTopHast padora IlocTpoeHne BapranMOHHON KpHUBOH (pa3Mephl JINCTHEB PACTEHHIA, 13.12-
AHTPOIIOMETPUYECKHE JaHHBIC YUAIIUXCS). 17.12
16 «HacnencTBeHHOCTh M I3MEHYUBOCTH OPTaHU3MOBY
IlenTpb! MHOTO0Opa3us U MPOUCXOXKIECHUS KYJIbTYPHBIX PACTEHUH. 20.12-
24.12
17 Cenekiuu pacTeHUI U KUBOTHBIX.
Cenexuus MUKpOOPTraHU3MOB. 10.01-
14.01
Pa3nea 4. JBosaronus xkuBoro mupa Ha 3emJe. 114acos
18 CraHOBIIEHHE CUCTEMATHKHU.
OpomonnonHas Teopust JKanna barucra Jlamapka. 17.01-
21.01
19 HayuHble ¥ CONMATBEHO-IKOHOMHYECKHE TMPEANOCHIIKA BO3HUKHOBCHHS
teopuu Y.JlapBuHa
VYuenue Y.JlapsuHa 00 HCKYCCTBEHHOM OTOOpE 24.01-
28.01
20 VYuenue Y./lapBuHa 0 €CTECTBEHHOM 0TOOpE




Bun, ero kputrepuu u CTpyKTypbl

31.01-

04.02
21 JIaGoparopHnasi paboTta «VI3ydyeHne M3MEHUYUMBOCTH, KPUTEPUEB BH[A,
Pe3yIbTaTOB UCKYCCTBEHHOTO OTOOpay
@®opMBbI €CTECTBEHHOTO 0TOOpA. 07.02-
11.02
22 ['1aBHBIC HaNpaBIEHUS SBOIIOUA
Tunsl HBOTIOLIMOHHBIX U3MEHEHH 14.02-
18.02
23 [TpucnocobuTenbHbIe 0COOEHHOCTH CTPOSHHS, OKPACKH TEJIa U TIOBEACHUS )KUBOTHBIX
«M3yueHne npucnocodJeHHOCTH OPraHU3MOB K Cpezie OOUTaHUS 21.02-
25.02
24 3aboTa 0 TOTOMCTBE.
DU3HOIOTUYECKUE AN TAIUH. 28.02.-
04.03
25 CoBpeMeHHBIC MPEJICTABICHUS O BOSHUKHOBEHHH YKH3HH.
HavanpHble sTansl pa3BUTHS XKU3HU. 07.03-
11.03
26 ’Ku3Hb B apXeicKyro U IPOTEPO30ICKYIO IPY.
JKu3Hb B 1aje030MCKyI0 3py. 14.03-
18.03
27 JKu3Hb B ME3030MCKYIO 3pY.
JKu3Hb B KalTHO30MCKYIO 3DYy.
28 [IpoucxoxaeHue yenoBeka. 21.03-
25.03
«IBOJIOLKS )KUBOTO HA 3eMJIe»
Pa3nea 5. BzanumooTHOmeHus1 opranusmMa u cpeabl. OCHOBBI 3K0J10THH. 64acoB
29 Crtpykrypa 6uocdepsi.
KpyroBopor BemiecTB B mpupo/e. 11.04-
15.04
30 Hcropust hopMrUpoOBaHHS COOOIIECTB KUBBIX OPTAHU3MOB.
BuoreoiieHo3s1 1 OMOIIEHO3EI. 18.04-

22.04




31 AOGuoTtndeckre (HaKkToOpbl CPEIbI. 1
HHTEeHCUBHOCTD AEHCTBHS (DAKTOPOB CPEIIBL. 25.04-
29.04
32 buotnueckue pakropsl cpeas 1
B3anMooTHOLICHNS MEXY OpTaHU3MaMH. 02.05-
06.05
33 [IpupoHbIe pecypchl U X UCIOJIb30BaHUE. 1
[TocnencTBust X03sHCTBEHHOW JCATEIIEHOCTH YeIOBEKa JIJIsl OKPYKAIOIIEH Cpelibl 10.05-
13.05
34 OxpaHa npupobl © OCHOBBI PAITMOHATBHOTO MTPHPOIOIONIE30BAHHS. 1
[ToBTOpenue «O01IE 3aKOHOMEPHOCTH 16.05-
20.05

Onucanue yue0HO-MeTOANYECKOr0 M MATEPHAJIBbHO-TEXHMYECKOI0 o0ecneyeHus 00pa3oBaTeIbHOIO Mpouecca.

1. VYyeOuuk. H. Y. Conun. «buonorus. Kupoit opranuzm». M.:: JIpoda 2014

VY4eOHUK COOTBETCTBYET (PeiepaIbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaH/IapTa OCHOBHOT'O OOIIETro 0Opa30BaHusl 0 OMOJIOTHH.

2. C. 1O. bepnuxkos, B. b. 3axapos, E. T. 3axapoBa, O. A. Beenenckuii. «I'oToBBIE JOMaITHKE 3a7aHUs». [[paBUIBbHBIE OTBETHI HAa BOTIPOCH! yueOHUKA
«buonorus. )Kuoii opranusm».

Jns yqammxcs:

1. AknepoBa U. A., Ceiconstuna H. b.,. Conun H. U. «Tetpans st mabopaTopHbIX pabOT M CaMOCTOSTEIbHBIX HAOMIOEHUHN K yueOHUKY «buomorus.
JKuBoii opranusm».

4. Haymos A. A, Crapues I1. E.. «buonorus. )Kusoit opranuzm». buongornueckue kapTsl.

5. Haymos A. A., Crapues II. E.. «buonorus. )Kusoii opranuzmy». buonorudeckue nabupHHTEI.

Jis yaurens:

1. AxniepoBa U. A.. «Ypoku 6nonoruu k yue6uuky H. . Connna «buonorus. Kusoii opranuzm».M.:: JIpoda 2005

2. bposkuna E.T., Conna H.U. «buonorus. )Kusoit opranuzm» 6 kinacc: Meroandeckoe nocooue k yaeounky H.M.Connna «buonorus. JKuoit opranuzm»
6 kmacc. — M.: lpoda, 2005. 3. baronxkuii C. B., Py6auesa JI. U., llypxan. JI. U. «buonorus. )Kuoit opranuzm». TectoBsie 3ananus M.: lpoda

2007



4. Bricotikas M.B.buonorus. xuBoit opranusm. 6 kiacc. [loypounsie miansl. [1o yueonuky H.M. Connna Bonrorpaa: Yuutens 2007 5.
Briconkast M.B.buosnorus.. 6-7 kiacc. Pa3sépryroe remarudeckoe mianupoanue. [1o yuednuky H.W. Connna Bonrorpan: Yuurens 2005 6.
Kosznosa T.A. buosnorus B Tabnunax. 6-11 ki: Crpas. mocobue.- M.: JIpoda, 2004..

7. Conun H. W,. bpoBkuna E. T. «buonorus. Kusoii opranuzm». Pabouast TeTpanp A yauTes.

8. . Conun H. U, Aradonosa U. b.. «TBou OTKpEITHIY». ATEOOM-3aJaYHUK

9. H. U. Conun, B. H. Kupunenkosa. «buonorus. )KuBoit opranuzmy». Jlunaktudeckue kaprouku-3ananus .M. :poda 2006

10. CuBornazos B.U. ypoku no xypcy H.1. Connna «buonorus. 6 xnacc. XKusoii opranuzm» M: JIpoca 2006



