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AnantupoBanHas pabouas mporpamMma Mo npenmetry «buomorus» cocraBieHa Ha ocHoBe (DenepanbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTENBLHOTO
CTaHJIapTa OCHOBHOTO 00IIIero o0pa3oBaHusi, aBTopckoi yueoHoi mporpammel H. U. Conunna, B.b. 3axapoBa «buomnorus. 5 — 9 kmaccel», M.: Jlpoda,
KOHLEHTPUYECKUHN Kypc 00yUeHusl.

Hannas pabGouast mporpamma anantupoBana s ydanmxcs ¢ OB3 (3I1P) . Ilpennoxennas pabodas mporpamMma paccuMTaHa Ha pa3HbIe TPYIIIbI
YYaIIUXCsl, B TOM YMCIIC HA YYAIIUXCsl UMEIOIINX OCIa0JIEHHOE COCTOSTHIE HEPBHOW CHCTEMBI, BJIEKyIee 3a cO00i ObICTPYIO YTOMIISIEMOCTb, HU3KYIO
paboTOCTIOCOOHOCTD, MOBBIIIEHHYIO OTBJIEKAEMOCTb, a YTO, B CBOIO OY€pe/lb, BEIET K HAPYIICHUIO BHUMAHHUSI, BOCIIPUATHS, a0CTPAKTHOT'O MBIIIICHUSI.
VY Takux JeTeil 0TMeYaroTCs NepruoJuuecKue KojaeOaHsi BHUMAaHMsI, HEIOCTaTOYHAs KOHIICHTPALUs Ha 0OBEKTE, MANIbIii 00BEM MaMSTH.

TpyAHOCTH yCBOEHMS I€TbMHU CO CMEUIaHHBIMU CIELU(PUUECKUMHU PacCTPONCTBAMHU IICUXO0JIOTMUECKOI0 pa3BUTUSl yUeOHOI0 MaTepuraia pearnoiaratoT
B IIEPBYIO OYepEb BBEICHNE U3MEHEHNI B YaCOBOE paclpeiesieHue COIep KaHusl IporpaMMel. B TeueHne yueOHOro roaa nocsie u3y4eHus Kaxa0u TeMbI
MPEIyCMOTPEHO MPOBEICHNE YPOKOB IMMOBTOPEeHNUs 1 000011eHns. Ha ypokax yu4nuThIBalOTCS MHIMBHLY aJIbHBIE U TICHXOJOTHYECKHE 0COOCHHOCTH JIETEH.

VYdebHoe copepikaHue Kypca OHOJIOTHH:

Conun, H.W. buonorus. XKuBoii opranusM. 6 kiacc. yue6. s oomeodpazoBatenbhbix yupexaenuit/ H.. Couun. — M.: [Ipoda, 2019 ;

3axapos, B.b.buonorus: Maoroo6pasue xuBsix opranu3moB. B.b. 3axapos, H.. Conun. — M.: [Ipoda, 2018;

MawmonTos C. I'., 3axapos B. b., Aragonosa 1. b., Conun H. 1. buonorus. O6mue 3akoHoMepHOCTH. 9 Kinacc: yueOHuk/ Mamontos C. I'., 3axapos B.
b.

u 1p. — M.: lpoda, 2019 .

AKTya/lbHbIe U3MeHEeHHsI HOPMATHBHO-NIPABOBOIi 0a3bl NpenogaBanus npeamera «buosorns».

Opranu3anus npenogaBaHusi ydeOHoro npeamera «buomorusi» B 2023/2024 yuyeOHOM TOAy OCYLIECTBISETCS B COOTBETCTBUHM CO CIIEAYIOLUIMMHU
HOPMAaTUBHBIMU U PacOPSIAUTEIbHBIMU JOKYMEHTaAMHU:

1. Konctutyuus Poccuiickoit denepanumn.

URL.: https://base.garant.ru/10103000/

2. ®enepanbhblii 3akoH 0T 29 nexadps 2012 1. Ne 273-D3 «O6 obpaszoBanuu B Poccuiickoii @eneparun». URL: https://base.garant.ru/77706811/

3. Vxka3 IIpesunenta PO ot 21 urons 2020 1. Ne 474 «O HanmoHanbHBIX 1Iesx pa3Butus Poccuiickoit ®eneparnuu Ha nepuos mo 2030 roga». URL:
http://publication.pravo.gov.ru/Document/View/0001202007210012

5. IloctranoBnenue ['MaBHOTO rocyJapcTBEHHOTo caHuTapHoro Bpada Poccuiickoit @enepanuu ot 28 sHBaps 2021 roga Ne 2. «OO0 yTBepxaeHUU
caHuTapHbIx npaBui 1 HopM CanlluH 1.2.3685-21 «I'urnennveckrue HOpMAaTUBBI U TpeOOBaHUS K oOecrieueHHIo 6€30MacHOCTH U (M) 0e3BpeHOCTH
1T dyesioBeka dakTopoB cpeasl ooutanus». URL: http://publication.pravo.gov.ru/Document/View/0001202102030022?index=0&rangeSize=1



6. Pacnopspxenue IIpaBurensctBa PO ot 29 mas 2015 1. Ne 996-p «O06 yrBepkaennu Ctpaterun pa3Butus BocnuTanus B PO Ha nepuos 1o 2025 r.».
URL.: http://publication.pravo.gov.ru/Document/View/0001201506020017

7. denepanbHBIN TOCYIaPCTBEHHBINA 00pa30BaTeIbHBIN CTaHIAPT OCHOBHOTO 00111eT0 00pazoBanus (YTBEpkKAEH NMprUKa3oM MuHUCTepcTBa 00pa30BaHus
u Hayku P® ot 17 gexabpst 2010 r. Ne 1897) URL:

https://base.garant.ru/55170507/53f89421bbdaf741eb2dlecc4ddb4c33/

8. denepanbHbIil rOCYAapCTBEHHBIA 00pa30BaTENbHbIN cTaHAAPT cpeiHero odiero oopa3oBanus (yTBEpxkaAEH Mpuka3oM MuHHcTepcTBa 00pa3oBaHUs
u Hayku P® ot 17 mast 2012 r. Ne 413)

URL.: https://base.garant.ru/70188902/8ef641d3b80ff01d34be16ce9bafc6e0/

9. IMpuxa3z Munoopuayku Poccun ot 31.03.2014 Ne 253 (pen. ot 05.07.2017) «O06 yTtBepx)aeHuu heaepaabHOro nepedns yueOHUKOB, peKOMEH Iy EeMbIX
K HUCIOJIb30BAaHUIO TPU pealM3alii HMEIOLIUX T'OCYJapCTBEHHYIO aKKpEAMTalKI0 00pa3oBaTeNbHBIX MPOTrpaMM HAdyajJbHOTO OOIIEro, OCHOBHOIO
obmrero, cpennero odmiero oopazopanus». URL: https://edu.ru/documents/view/62512/

10. IIpuxa3z MunuctepcTBa npocsemenust Poccun ot 28.12.2018 Ne 345 (pen. ot 22.11.2019) «O denepanbHOM nepedHe y4eOHHKOB, PEKOMEH IyEeMBIX
K MCIIOJIb30BAaHUIO MPU peallu3allid HUMEIOIIUX T'OCYJApCTBEHHYIO aKKpeAMTALMI0 O00pa30BaTENIbHBIX MPOrpaMM HAayallbHOTO OOILEro, OCHOBHOI'O
obmiero, cpennero obmiero oopasoanus» URL: https://edu.ru/documents/view/64327/

11. Ilpuka3z MunucrepctBa npocemieHusi Poccuiickoit @enepanuu ot 20.05.2020 Ne254 «O6 yTtBepkaeHuu denepanbHOro mepeyHs y4eOHUKOB,
JIOTYIIEHHBIX K HCIIOJIb30BAHUIO IIPU pean3alui UMEIOUINX TOCYJapCTBEHHYIO aKKPEAUTAlMI0 00pa30BaTEIbHBIX MPOrpaMM HAayalbHOIO OOILEro,
OCHOBHOTO 00ILero, cpexHero ooOmero o0pa3oBaHMA OpPraHU3ALUSAMH, OCYIIECTBISIONIMMH  00pa3oBaTelbHYI0 JesTenbHocTh». URL:
https://base.garant.ru/74634042/

12. Ilpuka3 MunuctepctBa mnpocsenienuss Poccuiickoit @enepamun ot 23.12.2020 Ne 766 «O BHeceHMM U3MEHEHUH B (elaepanbHbIi MepeueHb
y4eOHUKOB, JAOIMYIIEHHBIX K UCIOJIb30BAHUIO MPU PEATTM3ALNY UMEIOIUX FOCYAAPCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTebHbIX IPOrpaMM Ha4aJIbHOTO
00111ero, OCHOBHOTO 0OIIEero, cpeaHero oOIiero oOpa3oBaHUs, OCYLIECTBISIOIIMMHU 00pa30BaTEIbHYIO AEATENbHOCTb, YTBEPXKACHHBIH HPUKA30M
MunucrepctBa npocseiienus Poccuiickoit @eneparnuu ot 20 mas 2020 r. Ne 254».

URL.: http://publication.pravo.gov.ru/Document/View/0001202103020043

13. Ilpuka3 MunuctepcTBa Hayku U Bbiciiero oOpazoBanusi Poccuiickoit ®denepanuu, MunucrepcrBa npocsemienus Poccuiickoit denepauun ot
30.06.2020 Ne 845/369 «OO0 yrBepxaenuu [Topsaka 3auera opranusanueil, OCyecTBIAIONIeH 00pa3oBaTeIbHYIO 1€ TEIbHOCTh, PE3YJIbTaTOB OCBOCHHUS
oOyJarolmuMucs y4eOHBIX MpPEeIMETOB, KypCOB, AMCHMIUIMH (MOJyJiei), MpaKTUKH, IOMOJHUTEIbHBIX O00pa3oBaTENIbHBIX IMpOrpamMM B JPYrHX
OpraHu3aIMsX, OCYIIECTBISIOMNX 00pa3oBaTeNbHyI0 IesTenbHOCThY (3apeructpupoan 28.08.2020 Ne 59557)

URL.: http://publication.pravo.gov.ru/Document/View/0001202008280058

14. TIpukaz MuHucTepcTBa HayKd U BbIciIero oOpasoBaHus Poccuiickoit ®enepanuu, MunucrepcTBa npocsenienus Poccuiickoit denepauuu ot
05.08.2020 Ne 882/391 «O06 opraHu3anuu ¥ OCYUIECTBICHUU 0Opa30BaTEIbHON AEATEIHLHOCTU NMPHU CETeBOM (hopMme peanu3anuu 0O0pa3oBaTEIbHBIX
nporpaMm» (3apeructpuposad 10.09.2020 Ne 59764)



URL: http://publication.pravo.gov.ru/Document/VView/0001202009110027
15. Ilpukaz MunuctepcrBa npocsemenus P® ot 11.12.2020 Ne 712 «O BHeCeHHMM HM3MEHECHHMA B HEKOTOpBIC (eAepalbHbIE TOCYIapCTBEHHbBIC

o0Opa3oBaTenbHbIC CTAaHAAPTHI 00IIETO 00Pa30BaHMUS 10 BOPOCAM BOCITUTAHHS O0YYAIOIIIHXCS.
URL: http://publication.pravo.gov.ru/Document/View/0001202012280006

16. IIpukas ot 22 mapta 2021 r. Ne 115 «O06 yTBepKICHUU MOPSIIKA OPTaHU3AIMH U OCYIIECTBICHUS 00Pa30BaTeIbHON JACITEILHOCTH 110 OCHOBHBIM
o0mieo0pa3oBareabHBIM IpOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM HavyalbHOTO O0OIIEr0, OCHOBHOT'O OOIIET0 M CPEAHETO 001ero o0pa3oBaHmsD)
URL.: http://publication.pravo.gov.ru/Document/View/0001202104200066

17. TlpumepHas ocHOBHas oOpa3oBaTelbHas IporpaMma OCHOBHOro obmiero oOpasoBanus. URL: http://fgosreestr.ru/registry/primernaya-
osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/

18. IlpumepHass ocHOBHasi oOpa3oBaTelibHAs MporpaMma cpeaHero oomero odpasosanus. URL: http://fgosreestr.ru/registry/primernaya-osnovnaya-
obrazovatelnaya-programma-srednego-obshhego-obrazovaniya/

19. Ilpumepnas nporpamma BocmutaHus. OmoOpeHa peuieHneM (eaepalbHOr0 y4eOHO-METOAMYECKOTO OOBeANHEHHs 10 00IeMy 00pa3oBaHHMIO,
npotokos ot 2 urosist 2020 r. Ne 2/20). URL: https://fgosreestr.ru/registry/primernaja-programma-vospitanija/

20. IlmceMo MunucrepctBa obpasoBanusi U Hayku P® ot 18 aBrycta 2017 r. Ne 09-1672 «O HampaBieHuM MeTOIUYECKUX PEKOMEHIAIMN MO
YTOYHEHHIO MOHATHS U COJEPKAHUSI BHEYPOUHOU JEATEIbHOCTH B paMKax peall3allli OCHOBHBIX 00II€00pa30BaTENIbHBIX MPOrPaMM, B TOM YHCIIE B
YacTH MPOEKTHOM AestenpHOoCTH». URL: https://www.garant.ru/products/ipo/prime/doc/71670346/

OcobGennocTu npenogaBanus yueoHoro npeamera «buosiorus» B 2023-2024 yyedHom roqy.

[lpuHuMnel, 1enu, 3a7adydl M HampaBlIeHUs pa3BUTHS YyuyeOHoro mnpeamera «buonorus» ompeneneHsl dDenepaqbHbBIMH TOCYAapCTBEHHBIMU
obpazoBatensHbIMU cTanaapTaMu OO0 u COO (ganee — PI'OC OO0 u ®I'OC COO), B KOTOPBIX cojiepikKarcs TpeOOBaHUS K CTPYKType, pe3ybTaTaMm
U YCIIOBUSIM pealli3allMi OCHOBHBIX 00pa3oBaTeNbHbIX NMporpaMM. KOHKpeTHBI 00beM AUJAKTUYECKUX €IUHUL, NOHSITUH, TEPMUHOB I10 MpPEIMETY
MPUBOASATCS B IPUMEPHBIX OCHOBHBIX 00111e00pa30oBaTeIbHbIX IPOrpaMMax 1o ypoBHIM 00pa3oBaHusl.

Pabouas nporpamma siBisieTcs JOKaJbHBIM (CO3AAHHBIM JIJISl OINPE/IEJICHHOr0 00pa30BaTebHOTO YUPEXKAECHNs) 1 UHIUBUIYaIbHBIM (pa3paboTaHHBIM
YUUTENEeM JJIsl CBOEH AeATeNbHOCTH) JOKYMEHTOM 00pa30BaTesIbHOro yupexaeHus. OHa pa3pabaTbiBaeTcs A1 ypOBHEH 00pa3oBaHMs: OCHOBHOE o01iee
oOpazoBanme (6—9 kmaccel). Pabouas mporpaMMa Mmoka3bIBaeT, KakuM 00pa3oM ¢ y4eTOM KOHKPETHBIX YCIIOBHUM, 00pa30BaTEIbHBIX MOTPEOHOCTEH 1
ocoOeHHOCTeH pa3BUTHs 00yUaIOIIUXCS MEAAror Co3/aeT HHANBUIYAIbHYIO IeJarorH4ecKyro Mojieab oopa3zoBanus Ha ocHoBe PI'OC.

ABTOpCKHE MPOrpaMMbl Y4eOHBIX MpeaMeTOB K KOHKpeTHbIM Y MK, pazpaboTaHHbIe HA OCHOBE MPUMEPHBIX IPOTPAMM, MOTYT OBITh UCIOIb30BaHbI KaK
pabouue nporpamMmel.

B cBa3u ¢ npunstuem ®enepansHoro 3akoHa oT 31.07.2020 Ne 304-®3 «O BHecenun usmeHeHuil B denepanbHblii 3akoH «O0 00pa3oBaHUU B
Poccuiickoit ®@enepauun» 1o BompocamM BocHnuTaHus oOyuarommxcs» Munnpocsemmenuss Poccun mpukazom ot 11.12.2020 Ne 712 yrtBepauio


http://publication.pravo.gov.ru/Document/View/0001202012280006

U3MEHEHHs, KOTOphle BHOCATCS B DenepaibHbIE IOCyIapCTBEHHBbIE 00pa3oBaTeIbHbIC CTaHIAPTHI OOIIEro 00pa3oBaHMs MO BOMPOCAM BOCIUTAHHUS
oOyJaromuxcs. Y po4yHasi U BHEYpOUHas JeSTeIbHOCTh MPU3BAHbI B €IMHCTBE peain30BaTh pabouyio nporpammy Bocnutanus OVY.

C yuyeToMm 3TUX U3MEHEHHUH B CTPYKTYpe pabodell mporpaMMBl 0 MPeIMETY 0053aTeNIbHO JOKHBI OBITh MPEICTaBIICHBIL:

1) mianupyemsble pe3ynbTaThl OCBOCHHS Y4€OHOTO MPEAMETa;

2) comep:kaHue y4eOHOTro IpeaMeTa;

3) TemMaTH4eCcKOe TIIAaHUPOBAHKE, B TOM YHCJIE ¢ YU4ETOM pabodeil mporpaMMbl BOCITUTAHUS C yYKa3aHUEM KOJIMYECTBA YacOB, OTBOJUMBIX HA OCBOCHHE
KaXKJI0OU TEMBI.

Ecnu pabouas nmporpamma moauduuupyercs: (yMEHbIIAETCS KOJWYECTBO YAacOB HAa M3Y4YEHHE MaTepuaja), TO He0OXOJUMO IMOJIyYHUTh PELEH3HIO C
uHpopmanueit o Bo3MoxHOCTH BbinosnHeHust @PI'OC B noaHoM o0beMe.

B yueOHOM 1utane 00pa3oBaTeNbHON OPraHU3alUH MOTYT OBITh TIPEAYCMOTPEHBI KYPCHI TI0 BEIOOPY (SJIEKTUBHBIE KYPCHI, (JaKyJIbTaTUBHBIC KYPCHI), 32
Cué€T KOTOPBIX 0Oydarourecs MOryT 0oJiee riry0oKo U3yUUTh TOT I UHOM pa3Jien OMOJIOTHH, SKOJIOTUHU WM TOAr0TOBUTHCS K ciaue [ 1A no Ouosnorum.
Conepxanne paboUnX MPOrpaMM HE JTOJKHO TMOBTOPSTH WU yOIupoBath coiepxkanue mporpamm o @I'OC. Heo6xoqumo oOpaTuTh BHUMaHUE HA
COJIep KaTeIbHOE HAIOJHEHHUE Kypca, €ro BOCHHUTATENbHBIM MOTEHIMAJ, JyXOBHO-HPaBCTBEHHBIE LIEHHOCTH, KOTOpbIe TpaHciuupyer neaaror. Kype
JIOJKEeH OBITh HAIPaBJIEH Ha pa3BUTHE 00y4YarOIIErocs, BOCIUTAHNE I'paX/1aHWHA U MaTPHOTA.

IpenoxaBanne Guosiornu B OCHOBHOI mikose (5-9 wiaccel) B 2023/2024 yueOHOM romy ocymiectBisercss B cootBerctBuu ¢ O®I'OC OO0,
yTBep)kaeHHbIM [Iprkazom MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897 (c usmeHeHUsIMNU).

B o6pa3zoBarenbHBIX OpraHU3alusaX, peaTu3yoIUX MPorpaMMbl OCHOBHOTO 0011ero oopazoBanus, B 2023-202 yue6HOM roay Ha U3yyeHHe OHMOJIOrHU
0 AN TUPOBAHHOM MporpamMme BeiiensieTcst 1 yac B Hexento 6,7,9 ximaccax.

B nacrosmiee Bpems rorosurcs nepexo Ha HoBsle @PI'OC OO0, obcyxaeHne KoTopblx Hauanoch BecHol 2018 roga. O3HakoMuThest ¢ mpoekToM GI'OC
TPETHEr0 MOKOJIEHUSI MOXKHO Ha (efiepaibHOM MOpTajie MPOEKTOB HOpMaTUBHBIX NpaBoBbix akToB (URL: https://regulation.gov.ru). Hoseiii ®I'OC
oIpeseNuT Y€TKUE TpeOOBaHUs K IPEAMETHBIM pPe3yibTaTaM Mo KakJ0i y4eOHO! AUCIUIIINHE

OcnoBHble n3MeHeHnst HoBeix PI'OC OOO0:

] TOYHO ompeesieHbl 0053aTeNIbCTBA 00Pa30BaTEIbHOIN OpraHU3aluy Mepe]l YHaluMHICA U UX POJUTENSIMHU (3aKOHHBIMU MPEICTABUTEISIMHU);

[J oco00e BHUMaHUE YACJICHO (I)OpMHpOBaHI/IIO MCTAIIPEAMCTHBIX U INYHOCTHBIX HABBIKOB,

) mponucaH nepeveHb U MOCiIe10BaTeIbHOCTh MIPEIMETHBIX U MEKIIPEAMETHBIX YMEHHUH M0 KaX 101 AUCIMITIINHE M KOHKPETHBIX IEHCTBUH 11O pa3BUTHUIO
9TUX YMEHMH B paMKaxX ypOUHON M BHEYPOUHOU JESTEIBHOCTH;

(] yka3aHbl KOHTPOJIBHBIE TOYKH PE3YIHTATOB O0YUAOIIMXCS 110 00BEMY U COJIEPKAHUIO0 KOMITETCHITHI.



B 2023/2024yuebrnoM roxy npu Beioope YMK He00X0AMMO HCITOJIL30BaTh rapaHTHPYIOIIUI JOCTHKEHNE TUIAHUPYEMBIX PE3YIbTaTOB YTBEPIKACHHBIN
denepanbHbIii IepeueHb y4eOHUKOB, JOMYIICHHBIN K UCTIOIb30BAaHUIO IPY PEATH3aIMH KMEIOLINX FOCYAapCTBEHHYIO aKKPEIUTALINIO 00pa30BaTeIbHbBIX
pOrpaMM Ha4yallbHOTO OOIIEro, OCHOBHOTO OOIIEr0, CPEAHEro OO0IIero 0oO0pa30BaHHA, OCYILIECTBIAIOMIUX 00pa30BaTENbHYIO JIESTENbHOCTD,
yTBep)kaeHHbIN [Ipukazom MunucrepctBa npocseuienust Poccuiickoit ®enepanuun ot 20 mas 2020 r. Ne 254 (¢ u3m. ot 23.12.2020) (nanee — OIIY-
2020). Bp160op yueOHUKOB OTHOCHTCS K KOMIIETEHITMH 00pa30BaTEIbHOTO YUPEKICHUS B COOTBETCTBUHU CO cTaThel 18 vactu 4 mynkra 9, cratheit 28
yactu 3 degepanbHOro 3aKOHa.

IIporpamma BocnnuTanusi u npeamet «buosorus).

2 urons 2020 roga pemeHueM ¢GeaepanbHOro yueoHO-MeToIMYeCKoro 00beIMHEHUs o 001IeMy o0pa3oBanuio Obuta puHsTa [IpumepHas nporpamma
Bociutanwms (https://fgosreestr.ru/registry/primernaja-programma-vospitanija/). Beien 3a 3Tum ObLITM BHECEHBI COOTBETCTBYIOIIUE U3MECHEHUS B 3aKOH
00 o6pazoBanuu (Penepanbubiii 3akoH oT 31 uronst 2020 r. N 304-03 «O BHecenuu nzmeHeHmit B Genepanbabiii 3akoH «O0 o6pazoBanuu B Poccuiickoit
deneparnum» 1Mo BOMPOCcaM BOCTIMTAaHUS oOydaromumxcs»). Takke n3MeHeHust ObUTM BHEeCEHBI U B DeniepanbHbIi TOCYJapCTBEHHBIH 00pa30BaTeIbHBIN
CTaHapT ocHOBHOTO o0m1ero oopazosanus (https://docs.edu.gov.ru/#activity=26).

[IporpaMmMa BociuTaHus BJISIETCS 005A3aTE€IbHON YaCThIO OCHOBHBIX 00pa30BaTEIbHBIX IPOTPAMM.

[enbro peanu3anuy IporpaMMbl BOCIIUTAHUS Ha YPOKaX OMOJIOTHH SBISIETCS OpraHU3aIus IesSTEIbHOCTH M0 (POPMHUPOBAHUIO TUYHOCTH YEJIOBEKA BO
BCEM MHOroo0Opas3uu ero kauyecTB: Jo0OBU K Poaune, mpupone, Tpyay, MOHMMAHHUIO LIEHHOCTU JKU3HM BO BCEX €€ MPOSBICHUSAX, CTPEMJIEHHM K
MOCTOSIHHOMY CaMOOOpPa30BaHMIO U CAMOBOCITUTAHUIO.

JUis TOCTHKEHMSI LIeTTU POTrpaMMbl BOCIIMTaHUS HEOOXOIUMO PEIINUTD PsIfl 3a]1a4:

— (GopmupoBaTh B y4eOHO-UTPOBOI, MPEIMETHO-IPOAYKTUBHON, COLMATbHO-OPUEHTUPOBAHHOM, OOIIECTBEHHO-TIOJIE3HON /IeATEIbHOCTH HAa OCHOBE
B3aMMO/JICHCTBUSI OCHOBHOT'O U JIOIOJHUTEIBLHOTO 00pa30BaHusl, CAMOBOCIIMTAHUS U CAMOPA3BUTHUS CIIOCOOHOCTh K TyXOBHOMY Pa3BUTHIO, Pa3BUTHIO
TBOPUYECKOTO MOTEHINAJIA;

— ONITUMU3HUPOBATh CUCTEMY PaOOTHI IO BBISIBJICHUIO CIIOCOOHBIX U TAJIAHTJIMBBIX JE€TEH U UX MOAJIEPIKKE;

— (hopmupoBaTh y yHanmxcs coluraibHble KOMIIETEHIINH, HEOOXOIUMBIE 1JIsi OTBETCTBEHHOTO MOBE/ICHHUS B 00IIIECTBE, CIOCOOCTBOBATH (DOPMHUPOBAHHIO
IpaXx/1aHCKO-IaTPUOTHYECKOTO CO3HAHMSI, HPABCTBEHHON MO3UIIHH.

Cpenu pa3nuyHbix 00pa3oBaTEeNbHBIX TEXHOJOTHH JUIS peaau3alid MPOrpaMMbl BOCHHUTAHHUS MOXKHO BBIICIHTH TEXHOJIOTHIO MPOEKTOB, KOTOpas
o0ecrnieurBaeT CBsI3b OOYUEHHUS C KU3HBIO U QOPMHUPYET aKTUBHYIO CAMOCTOSITENIbHYIO MO3UIUIO yUYAIUXCS, YYUT YMEHHUIO IJIAHUPOBATH TPYIOBYIO
JeSTeNbHOCTh, PAIIMOHAIBHO WCIOJIb30BaTh BpeMs, TOTOBUT K BbIOOpY mpoduias oOydeHHs Ha CIEAYIONeHd CTyneHH oOpa3oBaHUS WIH
npo¢ecCuOHATBHOMY BEIOOPY, (popMUpyeT OepekHOe OTHOIIEHUE K pe3yIbTaTaM CBOETrO TPy/la U Tpy/a APYTHX.

Okosnorudeckoe BocnuTaHue. lIpupona cocTaBisieT NMOCTOSHHOE OKPY)KEHHE 4YENIOBEKA, €CTECTBEHHYIO CPELy, B KOTOPOM OH >KMBET M KOTOpas
HaKJIaIbIBAET CYIIECTBEHHBIN OTIEYAaTOK Ha €T0 KU3Hb. Ba)KHBIM B BOCIIUTAHUY yUalTUXCS SIBIIsSIETCS POpMUpPOBaHUE OEpEeKHOTO OTHOIIECHHUS K TPUPOJIE,
BOCIIUTAHHE y KAXKJIOTO YYCHHKA MPABUIBLHOTO SKOJIOTHYECKOro MbIIUICHUS. Llenb AKonmoruueckoro BOCHHUTAaHUSA: (HOPMHpPOBAHHE OTBETCTBEHHOIO



OTHOIICHMS K OKPYXKAIOIIEH cpezie, KOTOpOe CTPOUTCS Ha 0a3e HIKOJIOTHYECKOro Co3HaHusA. KOMIETeHTHOCTHBIN MOIX0/1 B 3KOJIOTHYECKOM 00pa3oBaHUU
— HOBOE HAIlpaBJICHUE HCCIICIOBAHUN B TEOPUHU M IMPAKTUKE MENArorvKH, OTpakalollee OCHOBHBIC e KOHIENIMM MOAEpHU3AIMU POCCHUCKOTO
obpazoBanus. POPMHUPOBATH Y HIKOJIHHUKOB JKOJIOTUYECKHE KOMIIETCHIIMA MOYKHO 4epe3 MOATOTOBKY €ro K CaMOCTOSTEIHbHOMY OTBETCTBEHHOMY
IEUCTBHIO 110 PELICHUIO YKOJIOTMYECKUX MPOOJIEM C TIOMOIIBIO OPTraHU3aIlMK BCEBO3MOXKHBIX MPAKTHKYMOB, Pa3pabOTKU U peaan3alnudl yYeHHIeCKUX
MIPOEKTOB, POBEICHHUS MEPOIPUATHIH, OICPKUBAIOIINX U PAa3BUBAIOIINX Y YIEHUKOB CIIOCOOHOCTH OOIICHUSI.

[TarpuoTtnyeckoe Bocintanue. LIIkonpHBIN Kypc OMOI0THH COAEHCTBYET (HOPMHUPOBAHHIO MATPHOTHYECKUX YyBCTB y O0YHYAIOIINXCS: YBAXKECHUS U JIIOOBH
K pOJUHE, 3eMJIe, Ha KOTOPOil OHU KUBYT, CTPEMJICHUS cOepeyb, YKPAaCHUTh U 3alUTUTH e€. V3yueHnue ucropuueckux GpakToB, Ouorpaduii 1 OTKPBHITHIA
OTEUECTBEHHBIX U COBPEMEHHBIX YUEHBIX, HCIIOIB30BAaHNE TBOPYECTBA ITO3TOB, XYA0KHHUKOB, BOCIIEBAIOIINX POIHYIO IPUPOLY, PACKPBITHE KPACOTHI U
HETIOBTOPUMOCTH IPUPOJIBI POJHOTO Kpas Ha YpOKax OMOJIOTMU MPENCTABISIOT OTPOMHBIE BO3MOXKHOCTH JUIS BOCHUTAHHS IpaXJaHWHA U NATPUOTA
cBoer Pogunsl.

BocruTanue OTBETCTBEHHOTO OTHOILCHHS K CBOEMY 3JIOPOBBIO U 3/I0POBBIO OKPYKAIOIIMX JIOJDKHO MPOXOAUTH KaK HA YPOKax, TaK M BO BHEYPOYH O
JESTeTbHOCTH.

Ceituac oOyueHue He paccMaTpUBaeTCs Kak MPOCTas TPAHCIALMSA 3HAHUM OT YUUTENs K y4alluMCsl, a BBICTYNAeT KaK JeJI0BOE COTPYIHUYECTBO —
COBMECTHas paboTa yuuTens W y4eHHKOB. CTWib OOLICHHS M KyJIbTypa PEeUYH SIBISIIOTCS TIaBHBIMH (DaKTOPAMH, TOBBIIIAIOIIMMHU BOCIIUTATEIbHBIN
NOTEHIIMAI YPOKa.

IlnannpyemMble pe3y/ibTaThl OCBOCHHSI Y4eOHOI0 MpeaMeTa.

BBenenne B 0M0JIOTHIO.

Juunocmnule pesynomamot:

—@opMHUpPOBaHNE OTBETCTBEHHOT'O OTHOIICHUS K O0YUYECHHIO;

—opMupoBaHUe TO3HABATENbHBIX HHTEPECOB K MOTHBOB K O0YUEHUIO;

—GhOopMHUPOBAHKE HABBIKOB TTOBEACHUS B IPUPO/IE, OCO3ZHAHUS [IEHHOCTH KHUBBIX OOBEKTOB;
—O0CO3HAHUE [IEHHOCTH 3I0POBOTO M Oe30macHoro odpas3a )KHU3HH,

—GhOopMHUPOBAHKE OCHOB YKOJIOTHYECKON KYIbTYPHI.

Memanpeomemmuoie pe3yiomamol:

Yuawuecs oonoicnvl ymemon:

—TMPOBOJIUTH POCTEHIINEe HAOTIOIEHNS, U3MEPEHUS, OTIBITHI;

—CTaBUTh YYEOHYIO0 3a7a9y TO0JT PYKOBOJICTBOM YUHUTEIIS,

—CHCTEMaTU3UPOBaTh U 00001aTh pa3HbIE BUABI HHPOPMAITUH;

—COCTAaBJISITh TUTAH BBITTOJTHEHUS YIeOHOH 3a/1a4H;

—TPOBOJIUTH MPOCTEHUIIYIO KIacCU(DPHUKAIIIO )KUBBIX OPTaHU3MOB TI0 OT/ICTHHBIM I[APCTBAM;



—MWCIOB30BATh JOMOJHUTEIbHbIE HCTOYHUKHA HH(POPMALIUH JIUIs BHITIOJIHEHUS Y4eOHOU 3a/1a4H;
—CaMOCTOSTENbHO TOTOBUTh YCTHOE COOOIIEHHE HA 2— 3 MUH.;

—HAaXO0/IUTh U UCNOJIb30BaTh IPUUMHHO - CJIEICTBEHHBIE CBS3H;

—opMysnpoBaTh U BBIABUIATh MPOCTEHIINE TUIOTESBL;

—BBIJIEJISATh B TEKCTE CMBICIIOBBIE YaCTH U 03aIJ1aBJIMBATh WX, CTABUTH BOIPOCHI K TEKCTY;
—paboTaTh B COOTBETCTBHUHM C IIOCTABJICHHOM 3a/1a4ei;

—COCTAaBJIATH IIPOCTOM U CIIOKHBIN IIJIaH TEKCTA;

—Y4acTBOBATh B COBMECTHOU JEATEIBHOCTH;

—paboTark ¢ TEKCTOM Iaparpada u ero KOMIOHEHTaMU;

—Yy3HaBaTh U3y4yaeMble OOBEKThI Ha TaOIUIaX, B IPUPOJIE.

IIpeomemmuoie pezyromamot 00yuenusn

Yuawueca oondicnol 3namo:

—OCHOBHBIE IPU3HAKU )KUBOW IIPUPOJIBI;

—YCTPONCTBO CBETOBOT'O MUKPOCKOIIA;

—OCHOBHBIE OPTaHOUBI KIIETKHU;

—OCHOBHbBIE OPIraHMYECKHE U MUHEpAJIbHbIE BEIIECTBA, BXOSIINE B COCTAB KIIETKH;
—BEAYIIMX €CTECTBOMCIIBITATENIEH U UX POJIb B U3yUEHUU IIPUPOJIBL;

—CYUIECTBEHHbIE MPU3HAKN CTPOCHHUS U )KU3HEAEATEIbHOCTH N3y4aeMbIX OMOJIOTrHYECKIUX OOBEKTOB;
—OCHOBHBIE IPU3HAKU IPEJCTABUTEINEH LIAPCTB )KMBOU ITPUPOJIBI;

—OCHOBHBIE CPEJIbl 00UTAHUS KUBBIX OPTaHU3MOB;

—TIpUPOJIHBIE 30HBI HAIlIEH TUIAHETHI, UX OOUTaTeNeH;

—TIPEJKOB YEJI0BEKa, UX XapaKTEpHbIE YePThl, 00pa3 *KU3HU;

—OCHOBHBI€ KOJIOTHUECKHUE MTPOOJIEMBI, CTOSIIINE TTepPel COBPEMEHHBIM YeJI0BEUECTBOM;
—TMpaBujia MOBEJCHUS Y€I0BEKa B ONACHBIX CUTYAIUSAX IPUPOJAHOTIO IPOUCXOKICHUS;
—IIpocTeiie crnocoObl OKa3aHUs MEepPBO MOMOLIH ITPH 05KO0TaX, 0OMOPOXKEHUH U JIp.
Yuawuecs oonorcnvl ymems:

—O0OBSACHATH 3HaAYCHNE OMOJIOTUYECKUX 3HAHUH B MOBCETHEBHON KU3HU;

—XapaKTepU30BaTh METO/Ibl OMOJIOTUYECKUX UCCIIeI0BAaHUM;

—paboTatk C JYNOH U CBETOBBIM MUKPOCKOIIOM;

—Yy3HaBaTh Ha TabIUIaX U MUKpOIIpenapaTax OCHOBHbBIE OPraHOUIbI KIIETKH;

—O0OBSACHATH POJIb OPraHUYECKHX M MUHEPATbHBIX BEIIECTB B KIICTKE;

—co0ur0/1aTh IIpaBuiia OBEIEHUS U padOThI ¢ MPUOOpPaMU U UHCTPYMEHTaMU B KaOMHeTe OHMOJIOTHH;
—ONpeAeaTh NPUHAICKHOCTh OMOIOIHYECKHX 00BbEKTOB K OJHOMY U3 IIAPCTB KUBOU MPUPOIBI;



—YyCTaHaBJIMBaTh YEPThI CXOJCTBA U Pa3JINYMsl Y IPEACTABUTENEH OCHOBHBIX 11apCTB;

—pa3nuyaTh U3y4YeHHbIE 00BEKTHI B IPUPOJIE, HA TaOIUIaX;

—YyCTaHaBJIMBATh YEPThI IPUCIIOCOOICHHOCTH OPraHU3MOB K Cpesie OOMTaHus;

—O0OBACHATH POJIb NIPEJICTABUTENEH LIAPCTB JKUBOM MIPUPOIbI B )KU3HU YEIOBEKA,;

—CpaBHMUBATH PA3JIMYHBIC CPE/Ibl OOUTAHMS,

—XapaKTepHU30BaTh YCIOBHS KU3HU B Pa3IMYHbIX CpeAax OOUTaHUS,

—CpaBHMBATH YCJIOBUS OOMTAHUS B PA3IMYHBIX IPUPOTHBIX 30HAX;

—BBISBJISITh YEPTHI IPUCIIOCOOJIEHHOCTH KUBBIX OPIraHU3MOB K OIPEICIEHHBIM YCIOBUSM;
—IIPUBOJUTH IIPUMEPBI OOUTaTENECH MOpE U OKEaHOB;

—Ha0II0JaTh 32 KUBBIMH OpTaHU3MaMHU;

—O0OBACHATH IPUUUHBI HETATUBHOTO BIUSHUS X035IHICTBEHHOM /I€ATEIbHOCTH Y€JIOBEKa Ha IPUPO/LY;
—OOBSACHATH POJIb PACTEHHUH U )KUBOTHBIX B )KU3HHU YEIOBEKA;

—000CHOBBIBaTh HEOOXOIUMOCTh MPUHATHS MEP IO OXpaHe KUBOU MPUPObI; COOMI0AATh IPaBUila MOBEICHHS B IPUPO/IE;
—pasnuyarh Ha )KUBBIX 00bEKTaX, TaOJIUIaX OMACHBIE JUIsl )KU3HH YEJIOBEKA BUJIbl PACTEHUN U )KUBOTHBIX;
—BECTH 30POBBIN 00pa3 KU3HU U IPOBOJUTH OOPHOY € BPEIHBIMH IIPUBBIYKAMU CBOUX TOBApUILEH.
KuBoii opranusm

JIuunocmmnute pezynomamol 00yuenusn

—®opmupoBaHe OTBETCTBEHHOI'O OTHOLIEHUS K 00YUYEHHIO;

—opmupoBaHue Mo3HaBaTEIbHBIX HHTEPECOB M MOTHBOB, HAIIPABJIEHHBIX HA U3YUYEHUE MPOTPaMM;
—Ppa3BUTHE HaBBIKOB O0yUEHUS;

—opmMupoBaHUe colMaNbHBIX HOPM U HABBIKOB IOBE/IEHUS B KJlacce, IIKOJIe, 1oMa U JIp.;
—opMupoBaHue U 100poKenaTeIbHble OTHOIIEHHS] K MHEHUIO IPYroro 4elloBeKa;
—popMupoBaHe KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHMUYECTBE CO CBEPCTHUKAMH, YUUTENISMH, MOCTOPOHHUMH JIIOJbMU B
nporecce y4eOHoil, 00111eCTBEHHON U APYTOil 1eATENbHOCTH;

—OCO3HaHHUE LIEHHOCTH 3/I0pPOBOT0 M 0€301MacHOro o0pasa *KHU3HH;

—OCO3HaHUE 3HAUYEHHUS CEMbU B )KM3HH YEJIOBEKa,

—YBaKUTEJIBHOE OTHOIIEHUE K CTAPIIMM U MJIQIIIMM TOBAPUILAM.

Memanpeomemmnule pe3yibmamot 00yueHus

VYyamuecs 10JKHBI yMETb:

—OpPraHN30BbIBaTh CBOIO YUEOHYIO 1€ATEIbHOCTS;

—IUIAHUPOBATH CBOIO AEATEIBHOCTD N0l PYKOBOACTBOM YUHUTES;

—COCTAaBJISITh IJIaH pabOTHI;

—paboTaTk C JOMOJHUTENbHBIMU HCTOUHUKAMH HH(OPMAIIUH;



—OCYHICCTBJIATH IMTOMUCK HOHOHHHTGHBHOﬁ I/IH(bOpMaLII/II/I Ha 6yMa)KHI>IX 1 DJICKTPOHHBIX HOCUTCIIAX;
—/1aBaTh OMPE/ICIICHHS;

—paboTtaTh ¢ OMOJIOTHYECKUMU 00BEKTAMHU;

—y4acTBOBATh B IPYIIIOBOH paboTe (Maas rpyIina, Kjiacc);

—paboTarh C TEKCTOM Haparpada u ero KOMIOHCHTaAMH;

—COCTAaBJIATh IUIaH OTBETA,

—COCTaBJIATb BOIIPOCHI K TCKCTY, pa36I/IBaTB €ro Ha OTACIBbHBIC CMBICJIIOBBIC YAaCTH, ACJIAaTh I103ar0JIOBKU,
—Yy3HaBaTh U3yYyaeMble O0OBEKTHI Ha TAOJIHUIIAX;

—OIIEHUBATh CBOIl OTBET, CBOIO paboTy, a TakXkKe pabOTy OJHOKIIACCHUKOB,

Ilpeomemmnvie pesyromamot 00yuenus

anwuec;z OO0JIDICHBL 3HAMDb:

—CYTb OCHOBHBIX HOHATHHU U TCPMUHOB;

—OCHOBHBIC OPTaHOM/IbI KIIETKH, TKAHW PACTEHHUI U JKUBOTHBIX, OPI'aHbl K CHCTEMbBI OPI'aHOB PACTEHUI U )KUBOTHBIX;
—CTPOCHHUC gacTel H06€ra, OCHOBHBIX OpraHOB U CUCTEM OPraHOB JKMBOTHBLIX, YKA3bIBATh UX 3HAUCHUC,
—BJusHUEe (HAKTOPOB CPEbl HA KHMBBIC OPraHU3MBI,

—XapakTep B3aUMOCBSI3€i MEXK/y )KUBBIMU OpraHH3MaMH B IPUPOJHOM COOOIIECTBE;

—CTPYKTYpy IPUPOTHOTO COOOIIECTRA.

Vuau;uec;l OO0IJICHDL ymenib.!

—pacno3HaBaTh ¥ NOKa3bIBaTh Ha Ta0JIMIIAX OCHOBHBIE OPTaHOUbI KJIETKH, PACTUTENIbHbBIE U dKUBOTHbIE TKAHH, OCHOBHBIE OPTraHbl U CUCTEMBI OPTaHOB
pacTEeHUN U KUBOTHBIX;

—MHCCIIEA0BATh CTPOCHUE OCHOBHBIX OPraHOB PAaCTCHHUS;

—OIPEIEIATh YEPThI pa3INuUs B CTPOCHUU PACTUTEIBHON U )KUBOTHOMU KIIETOK;

—YyCTaHaBJIMBAaTh B3aUMOCBS3b MEX/ly CTPOCHHUEM odera 1 ero QyHKUUIMU;

—MCCIeI0BaTh CTPOEHHUE YacTel modera Ha HaTypalbHBIX 00BEKTaX, ONPENENATh X Ha TaOIuIax;

—O00O0CHOBBIBaTh Ba)KHOCTh B3aUMOCBSI3U BCEX OPTraHOB U CUCTEM OPraHOB JJIsl 00eCIeueHus EIIOCTHOCTH OpraHu3Ma.
—ONpeAeATh U IOKa3bIBaTh Ha TAOJINIIE OPTaHbl M CUCTEMBbI, COCTABIIAIONINE OPraHU3Mbl PACTEHUH U KUBOTHBIX;
—OOBSICHATH CYIIHOCTh OCHOBHBIX IPOIIECCOB )KU3HEAEATEILHOCTH OPTaHU3MOB;

—000CHOBBIBATh B3aUMOCBS3b MPOLIECCOB )KU3HEACSITEILHOCTH MEXTY COOOM;

—CpPAaBHUBATH MPOLECCHI KU3HEACITEIBHOCTH Pa3INYHbIX OPraHU3MOB;

—HabmoaTh 32 OMOJIOTHYECKUMU MPOLIECCAMHU, OMUCHIBATh UX, ENIaTh BHIBOJIBI;



—HCCIIEA0BATh CTPOEHUE OTAEIBHBIX OPIraHOB OPraHU3MOB;
—pUKCHPOBaTh CBOM HAOIIOACHUS B BUJIE PUCYHKOB, CXEM, TAOJIHIL;

—co0JIr01aTh TIpaBUIIa TIOBEICHUS B KaOMHETEe OUOJIOTHH.

MHuoroo0pa3ue ;KUBbIX OPraHM3MOB

Jluunocmmuuie pezynomamol 00yuenusn

—Pa3zButue u popmupoBaHue HHTEpEca K U3yUYEHUIO IPUPOJIbI;

—Ppa3BUTHE UHTEIUIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

—BoOCIHUTaHuE OEPEKHOT0 OTHOILIEHUS K TpUpoie, GOPMUPOBAHKE IKOJIOTUYECKOTO CO3HAHUS;

—TpU3HAHNUE BBICOKON IIEHHOCTH >KU3HH, 3JI0POBbSI CBOETO U JPYTHX JIIOJCH;

—Ppa3BUTHE MOTUBALMH K OJIYUYEHHIO HOBBIX 3HAHUMN, JAJIbHEHIIEMY U3yUEHHUIO ECTECTBEHHbBIX HayK.
Memanpeomemnule pe3yiomamol 00y4eHUus

Yuawuecs 0onocner ymemo:

—J1aBaTh XapaKTePUCTUKY METOJIOB U3yUeHHUsI OMOJIOTMYECKUX O0OBEKTOB;

—pa3pabaTbIBaTh IUIaH - KOHCIIEKT TEMBI, HCIIOJB3YsI pa3Hble HICTOUHUKU HH(OpMAITIH;

—TOTOBUTbH YCTHBIE COOOIICHHS U MMCbMEHHBIE pedepaThl Ha OCHOBE 00001IeHIS HHPOPMAINHN YIeOHUKA U JOMOIHUTEIBHBIX HCTOYHUKOB;
—BBINOJIHATH JA0OPATOPHBIE PAOOTHI [10/T PYKOBOJACTBOM YUHUTES;

—CpaBHUBATH MPEICTABUTENEH Pa3HBIX TPYII PACTEHUH, 1eJaTh BHIBOAbI HA OCHOBE CPaBHEHMUS;

—OLIEHUBATh C 3CTETUYECKON TOUKU 3pEHUS MPEJCTaBUTENCH paCTUTEILHOTO MUPA;

—HaxOoAUTh UHPOPMALIMIO O )KUBBIX OPraHU3Max B HAYyYHO - MOMYJISIPHOM JIMTEpaType, aHAIM3UPOBATh U OLIEHUBATH €€;
—HaOI01aTh U OMKMCHIBATh PA3JIMYHBIX NIPEACTABUTENIEH )KUBOTHOTO MUDA;

—HaXOAMUTh B PA3JIMUYHBIX HCTOYHHKAX HEOOXOIUMYIO HHPOPMALIUIO O KUBOTHBIX;

—u30H1paTeNbHO OTHOCUTHCS K OMOJIornyYeckoi nH(opMaluy, cofiepskalieiics B CpeicTBax MaccoBOil MH(pOpMaIny;
—CpaBHMBATh )KUBOTHBIX U3yUEHHBIX TAKCOHOMUYECKHX TPy MEX1y co00ii;

—BBIABJIATH IPU3HAKU CXOJACTBA U PA3INYUs B CTPOCHUH, 00pa3e KU3HU U MOBEACHUU KUBOTHBIX;

—paboTaTk C JOMOJHUTEIbHBIMU HCTOUHHUKAMH HH(POPMALIUHU, UCIIOIB30BaTh JJIs OMCKA MH(OpMaIi BO3MOKHOCTH MHTepHeTa;
—000011aTh U JieNaTh BBIBOJBI [0 U3yUYEHHOMY MaTepHaly;

—TIpeJICTaBIIATh U3YUYCHHBIH MaTepHuall, UCIIOJIb3Ysl BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.

Ilpeomemmnoie pe3yromameol 00yyenus

Yuawuecs oonsrcnvl s3nams:

—CTpPOEHHE U OCHOBHBIE MTPOLIECCHI KUZHEAEATEIbHOCTH OaKTepHii U rpuOoB;

—pa3Hoo0pa3ue U pacnpocTpaHeHue 0akTepuil U rpudoB;

—pouib 6akTepuii U TpUOOB B MPUPOJIE U )KU3HU YEIOBEKA;

—MeTO/IbI NPOPHUIAKTUKY HH(DEKIIMOHHBIX 3200I€BaHUI.



—OCHOBHBIE TIOHATHS, OTHOCSIIIUECS K CTPOCHUIO TPOKAPUOTUYECKON M SYKAPHOTHUECKOM KIIETOK;
—OCHOBHbBIE€ METO/IbI U3YUYCHHS PACTCHHIA;

—OCHOBHBIE TPYIIIBI PACTEHUH, OCOOCHHOCTH UX CTPOCHUS M KHU3HEIACATEILHOCTH, MHOT000pa3He;
—O0COOEHHOCTH CTPOEHUS U JKU3HEIEATEIbHOCTH JTMIIAHHUKOB;

—poJib pacTeHuid B Onochepe u KU3HU YeTTOBEKA,;

—TPOUCXO0KIEHUE PACTEHUI U OCHOBHBIE 3TAIlbl PA3BUTHUS PACTUTEIBHOIO MUPA.

—TIpU3HAKU OpPraHu3Ma KakK LEJIOCTHON CUCTEMBI,

—OCHOBHbBIE CBOMCTBA JKUBOTHBIX OPTaHU3MOB;

—CXOJICTBO M Pa3IU4UsI MEXAYy PACTUTEIBHBIM U )KUBOTHBIM OpraHU3MaMH;

—TIpU3HAKH, OCHOBHBIC CUCTEMAaTHYECKUE TPYIIIBI IPOCTEHIINX, UX 3HAYCHNE B SKOJIOTUIECKUX CHCTEMAX;
—Tapa3UTUYECKUX MPOCTEHIINX, BbI3bIBAEMbIEC UMH 3a00JI€BaHUSI Y YEJIOBEKa U COOTBETCTBYIOIINE MEPhl TPODUIAKTUKH.
—COBpPEMEHHBIE MPEJICTABICHUS O BOSHUKHOBEHHH MHOTOKJIETOYHBIX )KHBOTHBIX;

—oO00I1yI0 XapakTepuCcTUKY Tuma KuieuyHomnoiaocTHbIE;

—o0011yI0 XapakTepucTuKy Trmna [linockue 4epsu;

—o011yro XxapakTepucTuky tuna Kpyrible uepsu;

—o0011y10 XapakTepucTuKy Trna Konp4areie 4epBu;

—oO0O0IIyI0 XapaKTepUCTUKY Tula YIeHnCTOHOTHE;

—oOO0I11yI0 XapaKTepUCTUKY TUIa XOP/IOBBIE;

—COBpPEMEHHbBIE TIPEJICTABICHUS O BOSHUKHOBEHHH XOPAOBBIX )KUBOTHBIX;

—OCHOBHBIE HAIPaBJICHUS 3BOJIOINN XOPIOBBIX;

—oOoO0IIyI0 XapaKTepUCTUKY Hajkiacca PhIOb;

—o00II1yI0 XapaKTEepPUCTUKY Ki1acca 3eMHOBOIHBIC;

—o0011y10 XapaKTepuCTHKY Kiacca [IpecMbIkaromiuecs;

—o00II1y10 XapaKTepUCTUKY Kiacca [ITuirsr;

—o001IYyI0 XapaKTepUCTUKY Kilacca MiekonuTaromue.

—TIPUMEHSATH TIOJyYeHHBIC 3HAHUS B TIOBCSTHEBHOM JKHU3HH.

Yuawuecs oonxcnvl ymems:

—/1aBaTh OOLIYI0 XapaKTepUCTUKY OakTepuil U rpudoB;

—OOBICHITH CTPOCHUE TPUOOB U JIMIIAITHUKOB;

—TIPUBOANTH MPUMEPHI PACTIPOCTPAHEHHOCTH TPUOOB U JIMIIANHUKORB;

—XapaKTepU30BaTh POJb TPUOOB U JINIIAHHUKOB B OMOIIEHO32aX;

—OmpeesaTh HeCheJOOHBIE MIIATTOYHBIC TPHUOHI;

—OOBICHATH pOJIb OaKTepuil U TPHOOB B IPUPO/IE U KU3HU YEIIOBEKA.



—1aBaTh OOIIYI0 XapaKTEPUCTUKY PACTUTEILHOTO IIapCTBA;

—O0OBSACHITH POJIb pacTeHU B Onochepe;

—aBaTh XapaKTEPUCTUKY OCHOBHBIX IPYIIN PACTEHUN;

—OODBICHATH IPOUCXOKICHUE PACTEHUN U OCHOBHBIE ATAIbl PA3BUTHS PACTUTEIBHOTO MUPA;
—XapaKTepu30BaTh PACIPOCTPAHCHUE PACTEHUM B PA3JIMYHBIX KIIMMATUUECKUX 30HAX 3eMJIU;

—TPECTABIATH HBOJIIOLMOHHBINA MyTh Pa3BUTHUS )KUBOTHOTO MHPA;

—KJ1accu(pUIMPOBATH JKUBOTHBIE OOBEKTHI 10 X MPUHAJICKHOCTH K CUCTEMATUYECKUM TPYIIIaM;
—TPUMEHSTH ABOWHbIC Ha3BaHUS KUBOTHBIX MPU MOATOTOBKE COOOIIEHUH, TOKIa/10B, PE3CHTAIUII;
—OIpenessaTh CHCTEMAaTHYECKYIO IPUHATIC)KHOCTh )KUBOTHBIX K TOW WJIM MHOM TAKCOHOMMYECKOI IpyIIe;
—Ha0Ir01aTh 3a MOBEJICHUEM KUBOTHBIX B IIPUPOJIC;

—OOBICHITH B3aUMOCBSI3b CTPOSHUS M (PYHKIIMI OPTraHOB U UX CUCTEM, 00pa3a *HU3HU U Cpebl OOMTaHUS KUBOTHBIX;
—TMOHUMATh B3aUMOCBSI3H, CIIOXKUBIINECS B IPUPOIEC, U UX 3HAUCHHUE TSI IKOJIOTHYECKUX CHCTEM;

—BBIJIENSATH )KUBOTHBIX, 3aHECEHHBIX B KpacHyt0 KHHUTY, U CHOCOOCTBOBATh COXPAHEHHUIO UX YMCICHHOCTH U MECT OOUTAaHMUS;
—OKa3bIBaTh MEPBYIO MEAUIIMHCKYIO ITOMOIIb MPU YKyCaX OMACHBIX WU SAOBUTHIX KUBOTHBIX;
—HCIOIb30BaTh MEPHI MPOPUIAKTUKY MTapa3UTaAPHBIX 3a00JIEBaHUN;

—OOBICHITH 3HAUCHUE 300JIOTHUSCKUX 3HAHHUM TSI COXPAHCHUS )KH3HU Ha TUIAHETE, Pa3BEACHIS PEIKUX U OXPaHSIEMBIX )KHBOTHBIX, BEIBEJICHHUS HOBBIX
MOPO/1 ’KUBOTHBIX;

—MUCIOJIb30BATh 3HAHUS B MOBCEIHEBHOM JKU3HHU.

YesoBek

Jluunocmmuuie pezynomamol 00yuenusn

—@opMHUpPOBaHNE OTBETCTBEHHOI'O OTHOIIECHUSI K YUEHUIO, TPYAY;

—popMupoBaHuE IIEJIOCTHOIO MUPOBO33PEHUS;

—opMupOBaHUE OCO3HAHHOCTH U YBKUTEIHHOTO OTHOIICHUS K KOJIJIETaM, IPYTUM JIFOJISM;

—GhopMHUPOBAHHE KOMMYHUKATUBHOM KOMIIETEHITMH B OOIIIEHNH C KOJUIETaMU;

—opMupOBaHHE OCHOB YKOJIOTUYECKON KYTIbTYPHI.

Memanpeomemmnule pe3yibmamot 00yueHus

Yuawuecs oonxcnvl ymems:

—IUTAaHUPOBATh COOCTBEHHYIO YUCOHYIO IEATEHHOCTh KaK CAaMOCTOSATEILHO, TaK U MO/ PyKOBOACTBOM YUUTEIS;
—Yy4acTBOBATh B COBMECTHOM AESITENHLHOCTHU (paboTa B MAJIbIX TPyTIax);

—paboTaTh B COOTBETCTBUH C TIOCTABJIICHHON 3a/1auel, TUTAaHOM;

—BBIJICNIATD IJ1aBHbIE U CYLIECTBEHHBIE MPU3HAKH MTOHATHUI;

—COCTaBJISITh ONMMCAHUE OOHEKTOB;

—COCTAaBJISITh IPOCTHIE U CIIOKHBIE TIJIaHbI TEKCTA;



—OCYIIECTBIATH MOUCK U 0TOOp MHPOPMAITUH B TOTIOTHUTEILHBIX UCTOYHUKAX;
—BBISIBJIATh IPUYHHHO - CIICICTBCHHBIC CBSI3H;

—paboTaTh CO BCEMU KOMIIOHCHTAMH TEKCTA;

—OIICHUBATH CBOIO PA0OTY U JICATEIBHOCTh OJJHOKJIACCHUKOB.

IIpeomemmnoie pezyromamot 00yuenus

Vuawuecs 0ondicnvl 3namu:

—OHOJIOTHYECKHE U COLMATbHBIC ()aKTOPHI AaHTPOIIOTCHE3a,

—OCHOBHBIC ITaITbl YBOJIIOIIUH YEIIOBEKA,

—OCHOBHBIC YePThI pac YelloBeKa.

—BKJIa/I OTCUCCTBECHHBIX YUEHBIX B PA3BUTHE 3HAHUN 00 OpraHM3Me YeIOBEKa;
—OCHOBHBIC TIPU3HAKH OPTaHU3Ma YEJIOBEKa.

—PpOJIb PETYJIATOPHBIX CUCTEM;

—MEXaHHU3M JICHCTBUS TOPMOHOB;

—YaCTHU CKeJIeTa YeIOBEKa,;

—XUMHYECKUI COCTaB U CTPOCHHUE KOCTEI;

—OCHOBHBIC CKEJICTHBIE MBIIIIIHI YeJIOBCKA,;

—IPU3HAKU BHYTPEHHEW CpeIbl OpraHu3Ma;

—TpU3HAKH HIMMYHUTETA,

—CYIIHOCTh IPUBHUBOK M UX 3HAUYCHHUE;

—CYIIIECTBCHHBIC MPU3HAKHN TPAHCTIOPTA BEIIECTB B OPTaHU3ME.

—OpTaHbl IbIXaHusl, X CTPOEHUE U (PYHKIINU;

—TUTUCHUYECKHE MEPBI M MEPBI MTPO(HIIAaKTUKH JIETOYHBIX 3a00JIeBaHNUIT;
—OpTraHbl MUIIEBAPUTETHLHON CUCTEMBIL;

—TUTUCHUYECKHUE MEPBI M MEPBI TPODUIAKTUKHA HAPYIICHHS paOOTHI MTUIIICBAPUTEIIBHON CHCTEMBI;
—OpTraHbl MOYEBBIIEIUTEIHLHONU CUCTEMBIL;

—Mepbl NPOPHUIAKTUKH 3a00JI€BaHUI MOYEBBIICIUTEIHLHON CUCTEMBI;
—O0CO0OEHHOCTH TUIACTHYECKOT'0 ¥ SHEPreTUYeCKOro 0OMeHa B OpraHi3Me YellOBeKa;
—POJb BUTAMHHOB;

—CTpOCHHE U PYHKLIUHU KOXKH;



—TUTHeHNYecKue TpeOOBaHUs IO YXOIy 32 KOXKeH, HOTTSIMH, BOJIOCAMHU, OOYBBIO U OZCKI0H;
—CTpoeHue U (PYHKIIMH OPraHOB MOJOBOM CHCTEMbI YEJI0BEKA;

—OCHOBHBIE ATalbl BHYyTPUYTPOOHOIO U BO3PACTHOI'O PA3BUTHUS YEJIOBEKA;

—0COOCHHOCTH BBICIICH HEPBHOM JIESITEIBHOCTH YEJI0OBEKa,

—3Ha4YeHHE CHA, ero (asbl;

—IpuéMbI pallMOHATIBHON OpPraHU3aIllK TPY/Ia U OT/bIXA;

—OTpULATCIIbHOC BIIMAHUC BPCAHBIX ITPUBBIYCK.

Vuawuecs dondicnor ymems:

—Yy3HaBaTh OCHOBHbIC CTPYKTYPHbBIC KOMIIOHEHTBI KJICTOK, TKAaHEeH Ha TAOJIUIaX U MUKpOIIpenaparax;
—YyCTaHaBJIUBATb U 00BACHSTH B3aMOCBSI3b MCKAY CTPOCHHUEM U C];)YHKIII/UIMI/I KJIETOK TKaHeI\/JI, OpTraHoB U UX CUCTEM.
—BBISIBJISITH CYIIIECTBEHHBIC MPU3HAKU CTPOCHUS M (HYHKIIHOHHPOBAHHS OPraHOB YyBCTB;
—Cco0JIr01aTh MEPHI MPOPUITAKTHKY 3a00JICBAaHUI OPraHOB YYBCTB;

—pacno3HaBaTh YaCTH CKeJIeTa Ha HATJISAIHBIX TOCOOUSX;

—HaxXO0AuUTh Ha HATJIAAHBIX IIOCOOUSIX OCHOBHBIE MBI I,

—OKa3bIBaTh MEPBYIO JOBPAUYCOHYO MOMOIIb [TPH TIepPeIoMax;

—CpaBHUBATh MEX/ly COOON CTpOeHUE U (PYHKIINUU KIETOK KPOBU;

—O00BSICHATh MEXaHU3MbI CBEPTHIBAHHS U MEPEIMBAHUS KPOBH;

—pasnuyarh U ONMMCHIBATh OPTaHbl KPOBEHOCHOM M TUM(ATUUECKON CUCTEM;

—M3MEepPSATh MyJILC U KPOBSIHOE JTABJICHUE,

—OKa3bIBaThb IIEPBYIO }IOBpaLIe6Hy1-O momMouib IMpu KPpOBOTCUCHUAX

—BBISIBJIATH CYIICCTBEHHBIC MPU3HAKH JIBIXaTSIbHON CHCTEMBI, POIIECCHI IBIXaHHsI U Ta3000MEHa;
—OKa3bIBaThb MEPBYIO }IOBpa‘IC6HYIO IIoMouIb IMpH CIaCEHUHN YTOIIAIOIICTO U OTPABJICHUU YIapHBIM Ira3oM;
—XapaKTepU30BaTh MUIIEBAPCHUE B PA3HBIX OT/IEIaX MHUIIEBAPUTEILHOW CHCTEMBL;

—OOBICHIATh MEXaHU3M TEPMOPETYJIISIUY;

—BBISIBJIATh CYIIECTBEHHBIC MPU3HAKKA OOMEHA BEIIECTB U IPEBPAIICHHS YHEPTHH;

—OKa3hbIBaThb ICPBYIO ITOMOIINE IMTPH MOBPEKACHUAX KOKHU, TCIVIOBBIX U COJTHCUYHBIX ynapax;
—BBIJICTIATH CYNIECTBEHHBIC TIPU3HAKY TICUXUKHU YEIIOBEKA;

—XapaKTCPU30BaATb TUIIbL HepBHOI\/'I CHUCTCMBI,

—C00JIF01aTh HOPMBI JIMYHOM TMTUEHBI U TPOPHIIAKTUKN 3a00JIeBaHUl,

—OKa3bIBaTh MEPBYIO JOBPAYEOHYIO TOMOIIIb.

OO0mme 3aKOHOMEPHOCTH

Juunocmuvie pezynomameot 00yuenus



—®opMHUpOBaHNUE YYBCTBA POCCUHCKOM Tpa)KTaHCKOM MIECHTUYHOCTH: MAaTPUOTU3MA, JIIOOBU U yBaxeHHA K OTedecTBY, YyBCTBA TOPJOCTH 32 CBOIO
Ponuny;

—OCO3HaHUE y4JaluMUCA OTBETCTBEHHOCTHU U Jjoira rnepen PoauHoi;

—OTBETCTBEHHOE OTHOLIEHUE K 00Y4YEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHMUIO;

—popMupoBaHue MOTHBALIMHU K OOYYEHHUIO U MO3HAHUIO, 0OCO3HAHHOMY BBIOOPY Oyay1ieit mpodeccu;

—CIIOCOOHOCTh y4alllUXCsl CTPOUTh JajbHEHIIYI0 WHAMBUIYAIbHYIO TPAeKTOpPHIO OOpa3oBaHMs Ha 0Oa3e OpHEHTalUMu B Mupe npodeccuil u
poeCCHOHATIBHBIX MPEANOYTEHUH;

—opMupoBaHue LEITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILECTBEHHON MPAKTUKH;
—Cco0Ir0eHNe U ITpoNaraH/ia yJalumucs IpaBuil MOBEICHUS B IPUPOJIE, UX yUaCTHE B IPUPOAOOXPAHHON AEATEIbHOCTH;

—YyMEHHE PeaNTN30BbIBATh TEOPETUUECKHUE TIO3HAHUS HA IPAKTUKE;

—OCO3HaHue 3HaYeHMsI 00pa30BaHuUs sl TOBCEIHEBHOM JKU3HU M OCO3HAHHBIN BBIOOD Mpodeccuu yyaluMucs;

—CITIOCOOHOCTD yUaIuXxcs MPOBOIUTH paboTy HaJ| OIIMOKAaMU [Tt BHECEHHS KOPPEKTHB B yCBaWBaeMbIe 3HAHMS,

—IIpU3HaHKE yYallUMKCS IIPaBa KaXJI0ro 4eJoBeKa Ha COOCTBEHHOE apIyMEHTHPOBAHHOE MHEHHUE;

—TOTOBHOCTH YYAIIUXCS K CAMOCTOSTEIBHBIM ITOCTYIIKAM U aKTUBHBIM JICHCTBHAM Ha MPUPOIOOXPAHUTEIIHEHOM IOTIPHIILE;

—YyMEHHE apryMEHTHPOBAaHHO U 0OOCHOBAHHO OTCTAUBAThH CBOIO TOUKY 3PEHMS;

—KpUTHYHOE OTHOIIICHHE K CBOUM TOCTYITKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a UX PE3yJIbTATHI,

—OCO3HaHHOE, YBaXXUTEIbHOE U JOOPOKEIaTeIbHOE OTHOLICHHUE K APYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIbTYPE;

—O0CO3HaHUE BAXHOCTH (POPMHUPOBAHUS IKOJIOTHYECKON KYJIBTYPHI Ha OCHOBE MPU3HAHMS [IEHHOCTH JKU3HHU BO BCEX €€ MPOSBICHUIX U HEOOXOMMOCTH
OTBETCTBEHHOT'0, OEPEKHOTO OTHOILIEHUS K OKpYXKarolei cpene;

—YyMEHHE CITyIIaTh U CIBIIIATE IPYTroe MHEHUE, BECTH JIUCKYCCHIO, YMEHHE OTIEPHPOBAThH (haKTaMM, KaK JIJIsl JOKAa3aTeIbCTBa, TAK U IS OTPOBEPIKEHUS
CYLIECTBYIOILIEr0 MHEHUS.

MeTanpeaMeTHbIe pe3yJibTAThHI 00yUYeHHUsI

Yuawuecs oonxcnvr ymems:

—COCTaBJISITh CXEMBI U TaOJIHIIBI TSI MHTETPAIIUH MTOTyYeHHBIX 3HAHWIA;

—000011aTh U /1e71aTh BBIBOBI 110 U3YYEHHOMY MaTepuay;

—COCTaBJISITh KOHCITIEKT Maparpada yaeOHHIKa 10 W/WIK TI0CIIe U3yUeHHsI MaTepralia Ha ypOKe;

—pa3pabaTbIBaTh IUIAH - KOHCIEKT TEMbI, UCIIOIB3Ysl pa3Hble HICTOUHUKU HH(OpMaIumy;

—paboTaTk C JOMOIHUTEIFHBIMI HCTOYHIUKAMH WH(POPMAIIUU M UCTIOIH30BATh UX IS TIOMCKA HEOOXOAMMOTO MaTepraa;

—TOTOBHTb YCTHBIE COOOIIEHNUS U MMChbMEHHbIE pedepaTbl Ha OCHOBE 0000IIEHNsI MaTepHaja yueOHUKa U JOMOJIHUTEIbHON JIUTEPaTyphl;
—TI0JIb30BaThCsI TOMCKOBBIMU cricTeMamu VHTepHeTa.

—TIpeJICTaBIIATh U3YUSHHBIM MaTepHuall, UCIOb3YsI BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH;

—OOBSCHATH PUCYHKH M CXEMBI, TIPEICTAaBJICHHBIC B yUeOHUKE;



—CaMOCTOATEIBHO COCTABJIATH CXEMbI MPOIECCOB, MPOTEKAIOUINX B KJIETKE, U IPUBS3BIBATHY OTAEIbHBIE MX 3Talbl K Pa3IMYHBIM KIETOYHBIM
CTPYKTypam;

—MWJUTIOCTPUPOBATH OTBET MPOCTEHITMMH CXEMaMH U PUCYHKAMU;

—paboTaTh ¢ MUKPOCKOIIOM U TOTOBUTH IMPOCTEHIINE MpernapaTsl A1 MUKPOCKOITUYECKOTO UCCIIEI0BAHNUS;
—J1aBaTh XapaKTEPUCTHKY T€HETHUYECKUX METOAO0B U3yUeHUs] OMOJIOTHUECKIX OOBEKTOB;

Ilpeomemmnoie pe3ynromamol 00yuenus

Yuawuecs oonocnol snams:

—MaKpOAJIEMEHThI, MUKPO3JIEMEHTBI, MX BKJIaJ B 00pa30BaHNE HEOPTaHUYECKUX U OPTraHUUECKUX MOJIEKYJI )KMBOTO BEILIECTBA;
—XHUMUYECKUE CBOWCTBA U OMOJIOTHYECKYIO POJIb BOJIBL;

—pOJIb KATHOHOB ¥ aHUOHOB B 00€CIICUECHHUH MTPOIIECCOB KU3HEACATEIBHOCTH;

—YPOBHH CTPYKTYPHOMH OpraHU3allU OEIKOBBIX MOJIEKYJ;

—TIPUHLIUIBI CTPYKTYPHOU OpraHn3aluuy U ()yHKIIMH yTIIEBOJIOB;

—TPUHIUIBI CTPYKTYPHOI Opranu3anuu u GyHKIMH KUPOB;

—cTpyKTypy HyKi1enHoBbIX kuciot (JJHK u PHK);

—OIKCHIBAaTh OOMEH BEIIECTB U MPEBPAILLICHUE SHEPTUU B KIIETKE;

—TIPUBOJUTH MOJIPOOHYIO CXeMy Mporecca OMOCHHTE3a OEIIKOB;

—OIpeIeICHHs MOHATUI: «IIPOKAPUOTHD», «IYKAPHUOTHI),«XPOMOCOMBD), KKAPUOTHUID), «KMUTO3»;
—CTPOEHHE MPOKAPUOTHIECKON KIIETKH;

—CTpOEHHE MPOKAPUOT (OAKTEPUN U CHHE3EJIEHBIE BOJOPOCTH (LIMaHOOAKTEPUN));

—CTPOEHUE FYKAPHUOTHYECKOHN KIIETKU;

—MHOroo0pa3zue 3yKapuor;

—O0COOEHHOCTH CTPOEHUS PAaCTUTEIIBHOMN U )KUBOTHOMN KJIETOK;

—TJIaBHbIE YaCTHU KJIETKHU;

—OpTraHOU/IbI IUTOIIIA3MBbI, BKIIIOUSHHST,;

—CTaIud MUTOTHYECKOTO IIUKJIAa U COOBITHS, MPOUCXOSAININE B KIIETKE HAa KaX/10M U3 HUX;

—TIOJIOKEHUS KIIETOYHON TEOPUH CTPOSHHS OPTaHN3MOB;

—OHOJIOrMUECKUI CMBICT MUTO34;

—MHOoroo6pasue hopm 6ecroaoro pa3MHOKEHHUS U TPYIIIBI OPraHU3MOB, JJIs1 KOTOPBIX OHU XapaKTEPHBI;
—CYIIHOCTh MOJOBOT0 Pa3MHOKEHUS U €r0 OMOJIOTHYECKOe 3HAYCHHUE;

—TIpoIleCcC raMeTOreHe3a;

—Mei03 1 ero OMOJIOTHYECKOe 3HAUCHNUE;

—CYUIHOCTh OILJIOIOTBOPEHMUS;

—omnpezeNeHre OHATHS «OHTOTEHE3;



—TIEepUOAN3aLNI0 MHIUBUIYaIbHOTO Pa3BUTHS;
—3Tarnbl 3MOPUOHATIBHOTO pa3BUTHS (Ipo0sIeHNe, racTPyJIsIis, OPraHOTeHE3);

—opMbI TOCTIMOPHOHAIIBHOTO MEPHUO/IA PA3BUTHS: HETIPSIMOE PAa3BUTHE, PA3BUTHE TIOJIHBIM U HETIOJIHBIM MIPEBPAILICHHEM;
—TIIpsAMOE Pa3BUTHE;

—oOuorenerndeckuii 3akoH J. ['exkens u ®. Mromnepa;

—OIPENEICHNS] OCHOBHBIX T€HETUYECKUX TIOHATU;

—CYIIHOCTh THOPUAOIOTUIECKOTO METO 1A M3YUCHHS HACIIEICTBEHHOCTH;

—3aKoHBI MeHaens;

—3akoH MopraHa.

—BUAbl U3BMEHYMBOCTHU U PA3IUUUsI MEXKAY HUMU;

—METOABI CEJIEKIINH;

—CMBICJI U 3HAYEHUE SBJICHUS T'€TepO3HCca U MOJUIUIOUINH;

—YPOBHHM OpraHU3alMy )KUBOM MaTEpUU U HAy4HbIE TUCLUUIUIMHBI, 3aHUMAIOIIHAEC U3YYEHUEM IIPOLIECCOB KUZHEAEATEIIBHOCTH Ha KayKIOM U3 HUX;
—XHUMUYECKUHN COCTaB )KUBBIX OPraHU3MOB;

—pOJIb XUMHUYECKUX 3JIEMEHTOB B 00pa30BaHUU OPraHUUYECKUX MOJIEKYJ;

—CBOWCTBA )KUBBIX CUCTEM U OTIMYUE UX MPOSIBICHUIN OT CXOJHBIX IPOLIECCOB, IPOUCXOIALINX B HEXKUBOU IIPUPOJE;
—I11apCTBa )KUBOW IIPUPOJIbI, CHCTEMATHKY U IIPEJCTABUTENIECH PA3HBIX TAKCOHOB;

—IIPEICTABIICHNS €CTECTBOUCIIBITATEEH JOJAPBUHOBCKOU AITOXH O CYIIHOCTH KMBOM MPUPOJIBL;

—s3mabl K. JIuaHes Ha cuctemMy KUBOro MUpa;

—OCHOBHBIE NI0JI0’KeHUs HBotoIMoHHON Teopuu K. b. Jlamapka, e€ no3uTuBHbIE U OIIUOOYHBIE YEPTHI;

—yuenue Y. JlapBuHa 00 MCKYCCTBEHHOM OTOOpE;

—yuenue Y. [lapBrHa 0 eCTECTBEHHOM OTOOPE;

—THIIbI IOKPOBUTEJIBCTBEHHON OKPACKU U X 3HAYEHHE JUISl BBDKUBAHUS;

—OOBSIICHIATh OTHOCUTENBHBIN XapaKTep MPUCIIOCOOIEHHUI;

—O0CO0EHHOCTH PUCTIOCOOUTENBEHOTO OBEICHUS;

—3HavyeHue 3a00Thl O TOTOMCTBE ISl BBKUBAHUS;

—OIIpPENETIEHUS MOHATUN «BU U IIOIYJIALINA»;

—CYIIHOCTh T€HETUYECKUX MTPOLIECCOB B MOMYJIALUAX;

—opmbl BUI00Opa3oBaHus;

—TJIaBHBIC HAIIPABJICHUS YBOJIIOIMN: OMOJIOTHYECKUH TIPOrpecc U OMOJIOTMYECKUI perpecc;

—OCHOBHbBIE 3aKOHOMEPHOCTH 3BOJIIOIMH: TUBEPTEHIINIO, KOHBEPTEHLIUIO U NapajuIeIN3M;

—Ppe3yJIbTaThl HBOJIFOLIUH;

—reoputo akageMmuka A. M. OnapuHa o IpouCX0XKI€HNN KU3HU Ha 3eMIIE.



Yuawuecs oonorcnvl ymems:

—OOBACHATH MPUHLUI JICHCTBUS (PEPMEHTOB;

—XapaKkTepHu30BaTh (PyHKIUHU OCIIKOB;

—OTMEeYaTh YHEPreTUUECKYIO POJIb YTIIEBOIOB M IUIACTHYECKYIO (PYHKIIHUIO )KUPOB;

—XapaKkTepHU30BaTh META00JIN3M IPOKAPUOT;

—ONKCHIBaTh FTCHETUYECKUH anmapart OakTepuii;

—OINMCHIBATh MIPOLECCHI CIOPOOOPA30BAHUS U PA3MHOKEHUS IPOKAPUOT;

—OOBACHATb MECTO U POJIb IPOKAPHOT B OMOLIEHO33aX;

—XapaKTepru30BaTh (PYHKIUN OPTaHOUIOB IIMUTOIIIA3Mbl, 3HAUEHUE BKIIFOUCHHUN B )KU3HECSTEIbHOCTH KIICTKH,
—ONMCHIBaTh CTPOCHUE U (PYHKIIUH XPOMOCOM;

—XapaKTepHu30BaTh OMOJIOrHYECKOE 3HAaUEHHE OECIIOIOro Pa3MHOKEHNUS;

—O0O0BACHATH IIpOLIECC Mei03a, MPUBOIAIIMN K 00pa30BaHUIO raryIONIHBIX FAMET;

—OIIKCHIBATh MPOLIECCHI, TPOTEKAIOIINE IPU JPOOIEHUH, TaCTPYJISLIUYA U OPTaHOT€HESE;

—XapakTepru30BaTh (POPMbI TOCTIMOPHUOHAIBHOTO Pa3BUTHS;

—pa3nuyarb COOBITHS, COIPOBOKIAIOIINE PA3BUTHE OPraHU3Ma IPU MOJTHOM U HEMOJIHOM IIPEBPAICHNH;
—O0O0BACHATH OMOJOrMUYECKHI CMBICI Pa3BUTHS ¢ METAaMOP(O30M;

—XapaKTepHU30BaTh TAlbl OHTOT€HE3a MTPH NMPSMOM MTOCTIMOPHOHATBHOM PAa3BUTHH;

—MUCIOJIB30BAaTh IIPU PELICHUU 3a/1a4 T€HETUYECKYI0 CUMBOJIMKY;

—COCTAaBJISITh T€HOTUIIBI OPTAHU3MOB U 3aIMCBIBATH UX TaMETHI;

—CTPOUTH CXEMBbI CKPEILMBAHUS IIPH HE3aBUCUMOM U CLICILUIEHHOM HaCJIeI0BAHUH, HACIEAOBAaHUH, CLEIIJIEHHOM C I10JI0M;
—CYIIHOCTb T€HETUYECKOT 0 ONPEAECICHUS 110JIa Y PACTEHUN U KUBOTHBIX;

—XapaKTepHU30BaTh T€HOTHUII KaK CUCTEMY B3aMMOEHCTBYIOIIMUX I'€HOB OPraHU3Ma;

—COCTAaBJISATh IPOCTEHIINE POJOCIOBHBIE U pEIIaTh TEHETUYECKUE 3a1a4H;

—pacrno3HaBaTh MyTallMOHHYIO U KOMOWHATHUBHYIO H3MEHUUBOCTB;

—OOBICHATH MEXaHU3MBI TIEpeauu MPU3HAKOB U CBOMCTB U3 MOKOJIEHUS B TOKOJIEHUE U BOSHUKHOBEHHE OTIUYUNA OT POJUTENHCKUX (POPM Y TOTOMKOB;
—71aBaTh ONPEEICHUS YPOBHEW OPraHU3aLMU KUBOTO U XapaKTEPU30BaTh IIPOLIECCHI JKU3HEAEATEIbHOCTH Ha KaXI0M U3 HUX;
—XAapaKTEepHU30BaTh CBOMCTBA KUBBIX CHCTEM;

—O0OBSACHATH, KaK MPOSBISIIOTCSA CBOWCTBA JKUBOT'O HA KAXKJJOM U3 YPOBHEH OpraHu3aluu;

—TPUBOAUTH KPATKYIO XapaKTEPUCTUKY HUCKYCCTBEHHON U €CTECTBEHHOM crucTeM KiacCU(PHUKAIUH KUBBIX OpPraHU3MOB;
—O0OBACHATH, IOYEMY OpPTraHU3Mbl OTHOCAT K Pa3HbIM CUCTEMATHUECKUM IPyTIIaM;

—OLIeHUBaTh 3HaYeHue sBoonronHoN Teopuu XK. b. Jlamapka g pazButus 610JI0TUY;

—XapaKTEpU30BaTh IIPEANIOCHUIKH BOZHUKHOBEHUS HBOIIOLIMOHHON Teopun Y. JlapBuHa;



—J1aBaTh OMPEACICHUS OHATHH «BUI» U «IIOMYJIALIUY;

—XapaKTepru30BaTh NPHUUUHBI OOPHOBI 32 CYIIECTBOBAHHE;

—OnpeAesaTh 3HAYCHUE BHYTPUBHIOBOM, MEXBHI0OBOH OOpHOBI 32 CyIIeCTBOBaHUE U OOPHOBI ¢ a0MOTHYECKUMU (haKTOPaMU CPEbl;
—/1aBaTh OIIEHKY €CTECTBEHHOI'0 0TOOpa KaK pe3yJsibTara 00phOBI 3a CyIIECTBOBAHUE.

—IIPUBOJUTDH IPUMEPHI MIPUCIIOCOOUTETBHOTO CTPOCHHS TEJIa, TOKPOBUTEILCTBEHHON OKPACKH MTOKPOBOB U MOBEACHUS )KUBBIX OPTaHU3MOB;
—O0OBSICHATH MPUYMHBI pa3AeIeHUs BUOB, 3aHUMAIOLINX OOLIMPHBINA apeail 0OUTaHus, Ha MOy SN,

—XapaKTepU30BaTh MPOLECC IKOJIOTUYECKOTr0 U reorpauueckoro BU000pa3oBaHus;

—OIIEHUBATh CKOPOCTh BHI000Pa30BaHUs B PA3JIMUHBIX CHCTEMATHUECKUX KaTErOPHsIX )KUBOTHBIX, PACTCHUH 1 MUKPOOPTaHU3MOB;
—XapaKTepHU30BaTh IMyTH JOCTHIKEHUS OMOJIOTHYECKOro Iporpecca: apoMopdo3, HAN0aJanTanuo 1 00IIy0 JeTeHepaIuio;
—TIPUBOJUTH IPUMEPHI TOMOJIOTUYHBIX M aHAJIOTUYHBIX OPTaHOB;

—XapaKTepHu30BaTh XUMHUYECKUH, TPEONO0TOTHIECKIH, ONOJIOTMYECKUI U COIIMAIBHBIN STallbl Pa3BUTHS KHBOI MaTEepHU.

Coaep:xanue y4eOHOI0 npeamera

buoJsorus. 7)KuBoii opranusm. 6 kiaacc

Paznen 1. CtpoeHue u CBONCTBA »KUBBIX OPraHU3MOB

Tema 1.1. OCHOBHBIE CBOMCTBA XUBBIX OPTAHM3MOB

MHOFOO6paSI/I€ JKUBBIX OPTraHU3MOB. OCHOBHBIE CBOICTBA KUBBIX OpPraHnu3MOB: KJIETOYHOC CTPOCHUC, CXOJIHLIﬁ XUMHYECKHI COCTaB, oOMeH BCIIECCTB U
SHEpIuu, MUTaHHE, JAbIXaHHUE, BBICIIEHUE, POCT U PAa3BUTHUE, Pa3PakKUMOCTh, IBUKEHUE, PA3MHOXKEHUE.

Tema 1.2. XUMWYECKHWI COCTAB KJIETOK

ConepxaHue XMMHUYECKUX 3JIEMEHTOB B KieTke. Bosa, Apyrue HeopraHuyeckue BELIECTBA, UX POJIb B JKU3HEAEATENBHOCTH KIETOK. OpraHuyeckue
BEUICCTBA: 6€J'IKI/I, JKHPBI, YIJICBOABI, HYKJICMHOBBIC KUCJIOTBI, X POJIb B KJIICTKE.

JlabopaTopHbIe U IPaKTHYeCKHe PadoThl

OmpeneneHre cocTaBa CEMsIH IMIIIEHHUIIBI.

Tema 1.3. CTPOEHUE PACTUTEJIBHOM M JKUBOTHOM KJIETOK. KJIETKA— XUBA I CUCTEMA

Knerka — aneMeHTapHas eiuHu1Ia )KUBOTO. besbsiiepHbie u siaepHble KiaeTku. CTpoeHue 1 GyHKIUY Apa, IUTOIUIa3Mbl U €€ OpraHou10B. XpOMOCOMBI,
UX 3Ha4eHue. Pa3nuuns B CTPOEHUH paCTUTENBHON U )KUBOTHOM KIIETOK.

JlaGopaTopHble H NpaKkTH4YeCcKHe PadoThl

CTpoeHue KIEeTOK >KUBBIX OPraHM3MOB (Ha FOTOBBIX MHUKpOIpenapaTax).

Tewma 1.4. AEJIEHUE KJIETKUN

Henenue— gasicnetiuee ceolicmeo kiemok. 3nauenue Oeienus 011 pocma U pazeumusi MHO20OKIemo4Ho20 opeanusma. /lea muna oenenus. /lenenue—
0CHO8a pazmHodceHus op2anuzmos. OcnogHble munvl oenenus kiemok. Mumo3s. Ocnoeuvie smanvl mumosa. CyuHocms metioza u e2o buonocuyeckoe
3HaueHue.



JdemMoHcTpanus

Jlunamuueckoe nocooue «Mumo3sy.

Tema 1.5. TKAHU PACTEHMIA U JKUBOTHBIX

ITonsatue «tkanby. KieTouHsle 3J1€eMEHThI U MEXKIIETOYHOE BelecTBO. THIIbI TKaHel pacTeHuil, uXx MHOrooopasue, 3HaueHue, 0COOEHHOCTH CTPOEHUSI.
Tunbl TKaHe# )KUBOTHBIX OPTaHU3MOB, HX CTPOEHHE U (PYHKIINH.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl

TKaHM )KUBBIX OPIraHU3MOB.

Tema 1.6. OPTAHBI U CUCTEMbBI OP’TAHOB

ITonsatue «opran». OpraHbl IIBETKOBOro pacTeHus. BHenHee ctpoenue u 3HadeHue KopHsa. KopHesble cuctemsl. Bunonsmenenus kopueid. Ctpoenue u
3Ha4yeHue nodera. [Touka - 3agarounsnii moder. Ctebenb kKak oceBoit opran mobera. [lepeasrkenue Beniects 1o creduro. Jlucr. Ctpoenne u pyHKIUH.
IIpoctble u croxxHbIe IUCThS. L[BETOK, ero 3HaueHue u crpoeHue (OKOJIOLBETHUK, ThIYMHKH, IecTukn). Congerus. Inonsl, ux

3HayeHue U pa3HooOpasue. CTpoeHHe CEMSH OJHOJOJIBHOIO U JABYJO0JIbHOr0 pacTeHui. Cuctembl opraHoB. OCHOBHBIE CUCTEMBI OPTaHOB KHBOTHOTO
OpraHu3Ma: UIIeBapUTEIbHAsL, OIOPHO - IBUTATENIbHAS, HEPBHAS, SHJOKPUHHAS, PAa3MHOXKEHHUSL.

JlabopaTopHble M IpaKTHYeCKHEe PadoOThI

Pacrnio3HaBaHue OopraHoB pacTEHUHN U KUBOTHBIX.

Tema 1.7. PACTEHU S U XKUBOTHBIE KAK HEJIOCTHBIE OPI"AHM3MbI

B3anMocBs3b KJ1€TOK, TKaHell 1 OpraHoB B opraHu3Max. JKuBble OpraHu3Mbl U OKpYXKarollas cpea.

Paznea 2. ’KuzHenesiTe IbHOCTH OPraHNU3MOB

Tema 2.1. IMTAHUE U ITUIIIEBAPEHUE

CymHocTh moHATUS «nuTaHue». OCOOEHHOCTH NMHUTaHUS pacTUTEIbHOro opraHuszMa. IlouBeHHoe nuTanue. Bo3gymHoe nutanue (HOTOCUHTES).
OcCOoOEHHOCTH MUTAHUS KMBOTHBIX. TpPaBOsIIHBIE XUBOTHBIC, XUIIHUKH, TPYMOEAbl; CUMOMOHTHI, Mapa3uTsl. lIuieBapeHne M ero 3HadyeHHE.
Oco0eHHOCTH CTPOEHUS MUILEBAPUTEIBHBIX CUCTEM KUBOTHBIX. [IuIieBapuTenbHbIe (EPMEHTHI U UX 3HAUEHUE.

Tema 2.2. IBIXAHUE

3HaueHue pIxaHus. Posib Kucaopoia B mpolecce pacilelIeHHs OpraHM4eCKUX BEIIECTB U OCBOOOKICHUS SHEPTUH.

Jlbixanue pacteHuil. Posib yCcThHII M Ue4eBUYEK B JIBIXaHUU pacTeHUH. J[pixaHue >kuBOTHBIX. OpraHsl JbIXaHUS )KUBOTHBIX OPTaHU3MOB.
JdemMoHcTpanus

OnbITH, MIUTIOCTPUPYIOLIHE 00HAPY)KEHUE YTIIEKUCIIOTO ra3a B BbIIBIXaeMOM BO3JIyXe.

Tema 2.3. [IEPEJIBUDXKEHUE BEIIECTB B OPTAHU3ME

Ilepenoc BemiecTB B opranusme, ero 3HaueHue. IlepeaBukenne BemecTs B pacTeHuu. OCOOEHHOCTH CTPOEHHsI OPraHOB PACTEHHM, 00eCIIeUnBaIOIINX
npolecc rnepeHoca euiecTB. OcoOEHHOCTH MEpeHoca BEIECTB B OpraHu3Max KUBOTHBIX. KpoBeHocHas cucreMa, e€ crpoenue u pyHKuu. ['emonumda.
KpoBb u €€ coctaBHble yacTu (11a3Ma, KJIETKH KPOBH).

JdemMoHcTpanus

MuxkponpenapaTsl «CTpoeHHE KIETOK KPOBU».



JlabopaTopHble U NpaKkTHYecKue padoThl

[lepenBurkeHue BOJbI U MUHEPAIBHBIX BEIIECTB M0 CTEOIIO.

Tema 2.4. BBIAEJIEHME. OBMEH BEILECTB 1 SHEPTUU

Ponp BeIIENEHN B Iponiecce )KU3HEAEATEIbHOCTH OpraHu3MoB. [IpoayKThl BbIACIICHHS Y PACTEHUI U )KMBOTHBIX. Bbiienenue y pactenuii. Beinenenue
y )KUBOTHBIX. OCHOBHBIE BBIJCIUTENbHBIE CHCTEMBI Y )KMBOTHBIX. OOMEH BELIECTB U SHEPTUU.

Tema 2.5. OIIOPHBIE CUCTEMBI

3HaueHue OMOPHBIX CUCTEM B KU3HU OpraHu3MoB. ONOpHbIE CUCTEMBI pacTeHUI. ONOpPHbIE CUCTEMBI KUBOTHBIX.

JdemoHcTpauust

Ckenersl MiekonuTarmux. Pacnuisl kocteld. PakoBuHbl MOUTIOCKOB. KoJuiekiny HaceKOMBbIX.

JlabopaTopHble M IPaKTHYeCKHEe PA0OTHI

Pa3noobpazue onmopHbIX CUCTEM KUBOTHBIX.

Tewma 2.6. IBUXKEHUE

JIBM>kKeHHe KaK BakHeWIass 0COOGHHOCTh KUBOTHBIX OPraHU3MOB. 3HAYEHHE JBUTATEIbHOW aKTUBHOCTH. MexaHu3Mbl, 00eCreunBaoIIue ABMKEHHE
YKUBBIX OPTAaHU3MOB.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl

JIBmxeHre nHPY30pHH Ty (HETbKH.

[lepemenienue 10KAEBOTO YEPBsl.

Tema 2.7. PEI'YJIALNA ITPOLUECCOB XMU3HEAEATEJIBHOCTHU

Ku3HenesaTeNnbHOCTh OpraHu3Ma M €€ CBsI3b C OKpYXKarolleW cpeqod. Perymsuusi mpoueccoB XU3HENEATEIBHOCTH OPraHM3MOB. Pa3ipa)knMocTb.
Hepsnas cucrema, ocoOeHHOCTH cTpoeHusl. Peduiekc, NHCTUHKT.

Tema 2.8. PASMHOXEHUE

buonoruueckoe 3HaueHue pa3MHOKeHMs. Buabl pasmHoxeHus. becronoe pa3zMHOXKEHHE KUBOTHBIX ([€JIEHUE MPOCTEHIINX, TOYKOBAHUE TUJPHI).
becnonoe pazmMHosxenue pacreHuil. [logoBoe pasmHoxkeHne opranuzmMoB. OCOOEHHOCTH MOJIOBOTO pa3MHOKEHHUS ) KUBOTHBIX. OpraHbl pa3MHOXKEHUS.
[Tonossie knetku. OmiogorBopenue. [lonoBoe pasmuokenue pacrenuii. OnbuieHue. /[BoitHoe omnogoTBopenue. Od6pa3oBaHue MIOAOB M CEMSIH.
JdemoncTpanus

Crioco0bl pa3MHOKeHHUs pacTeHui. PazHooOpasue u cTpoeHne COIBETUH.

JlabopaTopHble U IpaKTHYeCKHe padoThl

BereratuBHO€ pa3MHOKEHHE KOMHATHBIX PACTEHHIA.

Tema 2.9. POCT U PA3ZBUTHUE

Poct u pa3zButue pacrenuii. MaauBuayansHoe pa3Buthe. Pacnpoctpanenue miogoB U ceMsH. COCTOSHHUE MOKOsI, €ro 3HAaYE€HHUE B JKU3HHU PACTCHUM.
YcnoBust mpopactanus ceMsiH. [Iutanue m poct mpopocTkoB. OCOOCHHOCTH Pa3BUTHS >KMBOTHBIX OpraHu3MoB. Pa3BuTHe 3apojpliia (Ha nmpumepe
JIAHIIETHUKA).

[TocTamMOpHoOHaNBEHOE pa3BUTHE KUBOTHBIX. [IpsiMoe 1 HenpsiMoe pa3BUTHE.



JdemMoHcTpanus

Cnioco0blI pacpocTpaHeHus TUI00B U ceMsiH. [IpopacTanue ceMsH.

JlabopaTopHble M IpaKTHYeCKHEe Pa0OThI

[IpsiMoe u HenpsiMOe pa3BUTHE HACEKOMBIX (Ha KOJUICKIIMOHHOM MaTepuae).

Tema 2.10. OPTAHU3M KAK EJIMHOE LEJIOE

B3anMocBsI3b KJIETOK, TKaHEH U OpraHOB B OpraHu3Me. PeryisTopHas nesaTebHOCTh, HEPBHOM U TyMOpalibHON cucteM. Opranu3M GyHKIIMOHUPYET Kak
enuHoe 1enoe. Opranu3M OMOJIOTHYECKasi CHCTEMA.

Pa3znea 3. Opranusm u cpeaa

Tema 3.1. CPEJJA OBUTAHUSA. ®AKTOPHI CPEJIbI

Brusinue ¢pakTopoB HEXXHUBOW PUPOIBI (TEMIIEPATYPhI, BIAXKHOCTH, CBETa) HA KUBBIC OpraHU3Mbl. B3auMOCBSI31 KUBBIX OPraHU3MOB
Tema 3.2. IIPUPOJHBIE COOBIIECTBA

[Tpupomroe coobmiecTBo. Ikocuctema. CTPyKTypa M CBSI3U B IPUPOTHOM coodmiectBe. Llenu muranus.

JdeMoHcTpanus

Konnexkuun, nyumocTpupyrome MUeBbie ey U CETH.

Bbuosorusi. MHoroodpasue :KMBbIX OPraHU3MOB. 7 KJacc

BBenenne

Mup XKMBBIX OPraHHM3MOB. YPOBHHM OpPraHM3allid U CBOMCTBA >KMBOr0. DKocHucTeMbl. bruochepa— riobanbHas SKOIOrHMYecKas CUCTEMA; IPaHUIbl U
KOMIOHEHTHI 6uocgepsl. [IpuarHbl MHOr00Opa3us JKUBBIX OpraHU3MOB. DBOJIOIMOHHAs Teopus Y. JlapBrHa 0 IpUCHOCOOIEHHOCTH K pa3HO00pa3HbIM
yCIIOBUSIM cpeibl oouTanus. EcrecTBeHHas cuctema kiaccu(uKaluy Kak OTpaskeHUe Mpolecca IBOJIIOINHY OPraHU3MOB.

Pasnea 1. IlapcTio IIpoxapuoTsl

Tema 1.1. MHOI'OOBPA3ME, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXJIEHUE ITPOKAPUOTUYECKNUX OPTTAHU3MOB
ITpoucxosxxaenue u sBosoLus 6akrepuidt. OO1IMEe CBOMCTBAa MPOKAPUOTHUECKUX OpraHn3MoB. MHorooOpasue popm 6aktepuil. OCOOEHHOCTH CTPOCHHUS
OaxTepuanbHOi KieTku. [loHsTue o Tunax oOMeHa y nmpokapuoT. OcoOEHHOCTH OpraHU3alUH U KU3HEAESITEIbHOCTH ITPOKAPUOT; PACIPOCTPAHEHHOCTD
U pojib B OMOLIEHO3aX. DKOJIOTHYecKas poJjib U MEJUIIMHCKOE 3HaYeHue (Ha mpuMepe npejactaBurenei noauapcrsa Hacrosmue 6akrepun). CtpoeHue
KJIETOK Pa3JIMYHbIX MPOKAPUOT.

JlabopaTopHble U IpaKTHYeCKHe padoThl

3apucoBKa CXeMbI CTPOCHHUS TPOKAPUOTUYECKOM KIIETKH.

Pasnea 2. [lapcTeo I'pudsl

Tema 2.1. OBIIIAA XAPAKTEPUCTUKA T'PUBOB

[Tpoucxoxxaenue u 3BoOdIOLUS TPUOOB. Ocobennocmu cmpoenus Kiemok 2pubos. OCHoHble uepmbl OpeaHU3AYUYU MHO2OKIeMOUHbIX epubos. Omoenvl.
Xumpuouomukoma, 3ucomuxoma, Ackomuxkoma, basuouomuxoma, Qomuxoma;, epynna Hecoeepuiennwie epuooi.

OCo0eHHOCTH )KU3HENESITEIBHOCTH U pacnpocTpaneHue. Poib rpruOoB B GMOIIEHO3aX U XO3IHCTBEHHOM NesATEIbHOCTH YellOBeKa.



JdemMoHcTpanus

Cxema cTpoeHus IJI0JJ0BOI0O TeJa NUIAINIOYHOT0 Tpuda.

JlabopaTopHble M IpaKTHYeCKHEe Pa0OThI

CrtpoeHue miecHeBOro rpuda MyKkopa.

Pacrnio3naBanue che100HBIX U SAOBUTHIX TPUOOB.

Tema 2.2. JIMIIAMHUKHK Ilomstue o cumOuose. OO6mas XapakTepHCTHKA JIMIIAMHUKOB. THIIBI CIOEBHUIN JIMIIAHHHKOB, OCOOCHHOCTH
KHU3ZHEIESITCIIbHOCTH, PACTIPOCTPAHEHHOCTD U SKOJIOTUYECKAs POJIb JIMIIAWHUKOB.

JdemoHcTpauust

CxeMmbl CTpOSHUS JIMIIAHUKOB, pa3IMuHbIe MIPEICTAaBUTENN JUIIaHHUKOB.

(3HaHue yyawumucsa cucmemMamuyeckux maKkcoHo8 He A611emcs 0013amenbHbiM,).

Paznen 3. LlapcTBo PacTenus

Tema 3.1. OBIIIASI XAPAKTEPUCTUKA PACTEHMIA

PactuTenbHbIl Opranu3M Kak 1eaoctHas cuctema. Kietku, TkaHu, OpraHbl U CUCTEMbI OPraHOB PacTeHUM. Perysius sxu3HenesaTeIbHOCTH PacTeHHI;
¢uToropmoHsl. OCOOCHHOCTH KU3HEACATEIHbHOCTH pacTeHui. DoTocuuTe3. [InrMenThl. CHcTEMaTHKaA paCTEHUH; HU3IINE U BBICIITUE PACTEHUS.
JdeMoHcTpanus

Pucynku yueOHHKa, TOKA3BIBAIONTNE OCOOCHHOCTH CTPOSHUS M JKU3HEICATSIIBHOCTH PA3IMYHbIX MTPEICTaBUTEIICH IIapCcTBa

pactenuii. Cxembl, OTpaXkarolllie OCHOBHBIE HAIIPABIICHUS YBOJIOLIUN PACTUTEIBHBIX OPraHU3MOB.

Tema 3.2. HU3IIWE PACTEHUA

Bogopocnun kak gapeBHelmas rpynma pacteHui. OOmas xapakTtepucTuka Bojopocieil. OcoOGeHHocTH cTpoeHus Tena. OJHOKJIETOYHBIE U
MHOT'OKJIETOYHBIE BOJIOpoCii. MHOrooOpas3ue Bojgopociieit: oTaensl 3enénsie Bogopociu, bypsie Bogopociau u Kpacasie Bogopocnu. Pactipoctpanenue
B BOJHBIX U HA3eMHBIX OMOIIEHO3aX, IKOJIOTUYECKas posib Bojopocneil. [Ipaktuyeckoe 3HaueHHE.

JdemMoHcTpanus

CxeMbI CTpOeHUsI BOJOPOCIEH pa3INuHbIX OTAEINIOB.

JlabopaTopHble U IPaKTHYECKHEe PA0OTHI

N3yueHune BHEIIHETO CTPOEHUSI BOAOPOCIIEH.

Tema 3.3. BBICHIME CITOPOBBIE PACTEHU A

[Tpoucxoxaenue u oOIIass XapaKTEPUCTHKA BBICIIUX pacTeHuil. OCOOEHHOCTH OpraHM3alMd W WHAWBHIYAbHOTO PAa3BUTHUS BBICIIUX PACTEHHIA.
CnopoBeie pactenus. OOmiasi XapakTepucTuka, mpoucxoxaeHue. Otaen MOXOBHIHBIC; OCOOCHHOCTH OpTraHW3AIMH, >XKU3HEHHOTO IHKIIA.
Pacmipoctpanenue u posb B 6uonieno3ax. Oraen [lnayHoBHIHBIE; 0COOCHHOCTH OpTaHHU3AINH, )KU3HEHHOTO [IUKIIa. PacpocTpaneHue u poib B
oumorierHozax. Otnen XBOIIEBUIHBIE; OCOOCHHOCTHM OpTaHMW3allMd, >KM3HEHHOro Imkia. PacmpocTpanenume u poinb B OwormeHoszax. Otmen
[TanopotaukoBuaHbIe. [IporicxoxkaeHNe 1 0OCOOEHHOCTH OpPraHU3alliy MarnoOpOTHUKOB. JKU3HEHHBIN UK MAMOPOTHUKOB. PacnipocTpaneHue u posib B
OMOIIeHO3aX.

JdemoHcTpanus



CxeMbl CTpPOCHHMS W >KM3HEHHBIX LHMKIOB MXOB, XBOIIEH M IUIAYHOB, Pa3JIMYHbIC IMPEICTABUTEIM MXOB, IJIAYHOB M XBOIIEH, CXEMBI CTPOCHUS
[arlOpOTHHKA; IPEBHUE MMAIOPOTHUKOBHUIHBIE, CXEMa LIUKJIA Pa3BUTHUS AIIOPOTHHKA, PA3JIMYHbIE IPECTABUTENIN AIOPOTHUKOBUIHBIX.
JlaGopaTopHble H MPpaKTHYEeCKHE PadOThI

M3yueHne BHEIIHETO CTPOECHUS MXa.

M3ydeHune BHEIIHETO CTPOEHUS MAaIlOPOTHUKA.

Tema 3.4. BBICHIME CEMEHHBIE PACTEHUMA. OTAEJI 'OJIOCEMEHHBIE PACTEHUA

[TpoucxoxaeHne U OCOOCHHOCTH OPTraHU3aIlMHM TOJOCEMEHHBIX PACTEHUH; CTPOCHHUE Tejia, >KU3HEHHBIE (OpPMBI TOJIOCEMEHHBIX. MHOroodpasue,
pacrnpocTpaHEHHOCTh FOJIOCEMEHHBIX, UX POJb B OMOLIEHO3aX U MPAKTUYECKOE 3HAYCHHUE.

JdemoHcTpauust

CxeMbl CTpOEHUS TOJIOCEMEHHBIX, LIUKII Pa3BUTHS COCHBI, Pa3JINYHbIC IPEICTABUTENN TOJI0CEMEHHBIX.

JlaGopaTopHble U MpaKTHYecKHe padoThl

N3yyenue cTpoeHuss 1 MHOroo0pasus roJJ0CEMEHHBIX pacTCHUH.

Tema 3.5. BBICHIME CEMEHHBIE PACTEHUM . OTAEJI IIOKPBITOCEMEHHBIE (LIBETKOBBIE) PACTEHUA

[TpoucxoxaeHne u 0COOEHHOCTH OpPTaHMU3ALUHU IMOKPHITOCEMEHHBIX PACTEHUH; CTPOCHHE Teja, KM3HEHHBIE (OPMBI MOKPBHITOCEMEHHBIX. Kitacch
OnnononbHble U JIBy01bHbIe. OCHOBHBIE ceMeEICTBA TOKPHITOCEMEHHBIX PACTEHHH (2 ceMelicTBa 0IHO/I0JIBHBIX U 3 ceMeiicTBa ABYI0IbHBIX pACTEHUI ).
MHoroo0pasue, pacpoCTpaHEHHOCTh IIBETKOBBIX, HX POJIb B OMOLIEHO3aX, B KH3HH YEJIOBEKA U €0 XO35IICTBEHHOHN JIEATEIIEHOCTH.

JdeMoHcTpanus

Cxema CTpOeHHMsI IIBETKOBOTO PAcCTEHHs; CTPOEHUS LBETKA, LIMKJI Pa3BUTHUS LBETKOBBIX pPAaCTEHUM (JABOHMHOE OIJIOJOTBOPEHME), NPEICTaBUTENIN
Pa3IUYHBIX CEMENUCTB MOKPHITOCEMEHHBIX PACTEHUH.

JlabopaTopHble U NpaKkTHYecKue padoTbl

W3ydenne cTpoeHHs MOKPHITOCEMEHHBIX PACTECHUM.

PacnioznaBanue Hanbosee paclipoCcTpaHEHHBIX PACTEHUN CBOEH MECTHOCTH, ONPEENIEHNE UX CUCTEMATUYECKOTO MOJI0KEHUS.

Paspnen 4. IlapcTBo 7KuBoTHBIC

Tema 4.1. OBIHAS XAPAKTEPUCTUKA XNBOTHbBIX

JXKuBOTHBIN OpraHu3M Kak 1ejocTHas cucreMa. KieTku, TKaHu, OpraHbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. Peryisinus skxu3HeAesaTeIbHOCTH JKUBOTHBIX;
HEpBHAs ¥ SHAOKPHHHAS peryisinnu. OcoOeHHOCTH KU3HEIEATEIIbHOCTH JKUBOTHBIX, OTJIMYAIONINE UX OT MPEICTABUTENEH IPYTHX IAPCTB KUBOU
npupojsl. CucTeMaTuka )XKMBOTHBIX; TAKCOHOMUYECKHE KaTerOpUH; OJHOKIETOYHBIE U MHOTOKJIETOUHBIE (O€CII03BOHOYHBIE U XOPAOBBIE) )KUBOTHBIE.
B3anMooTHOIIEHNS )KUBOTHBIX B OMOIIEHO3aX; TPOPUUECKUE YPOBHH U IISTIH MTUTAHUSI.

JdemoncTpanus

Pacrnipenenenuie )UBOTHBIX U pacTeHUH MO IUIaHeTe: buoreorpaduyeckue o01acTu.

Tema 4.2. TIOJJLUAPCTBO O/IHOKJIETOUHBIE

O6mas xapakTepucTika npocreimx. Kierka o JHOKJIETOUHBIX )KUBOTHBIX KaK LE€JIOCTHBIA OPTaHn3M; 0COOCHHOCTH OpraHU3aIiH KJIETOK IPOCTEHINNX,
CrelMalbHble OpraHoubl. PazHooOpa3ue MpoCTeWIIMX M WX pOjb B OMOLEHO3aX, XKH3HM YellOBeKa M €ro XO3sHCTBEHHOW aedTenbHOCTU. Tunm



CapKOXTyTHUKOHOCIBI; MHOTooOpasue (opM CapKOJIOBBIX M JKIYTHKOBBIX. Tun CHOpOBHKH;, CHOPOBUKM— Mapa3uThl 4YEIOBEKAa M IKHUBOTHBIX.
Ocobennoctu opranu3anuu npeacrapureneid. Tun Mudyzopun. MHorooo6pasue nH}py30puii U X poJib B OUOIIEHO3aX.

JdemMoHcTpanus

Cxembl cTpoeHHs aMEOBI, IBIIICHBI 3eJIEHOM U MH(DY30pUU Ty(PenbKU, TPEeICTaBUTENN PA3IUYHBIX TPYIII OJHOKIECTOYHBIX.

JlabopaTopHble U NIpaKkTHYecKue padoTbl

Ctpoenue amEOBI, IBIIICHBI 3eJIEHON U MHDY30pHH TY(DEITbKH.

Tema 4.3. IIOAHAPCTBO MHOI'OKJIETOYHBIE

OO0mas xapakTepuCcTUKa MHOTOKJIETOYHBIX JKMBOTHBIX; TUIBI CUMMETpuu. KieTku u TkaHu XKHUBOTHBIX. [IpocTeiiliine MHOTOKJIETOUHbIe— TYOKH; UX
pacnpocTpaHEHUE U SKOJIOTHYECKOe 3HAUCHHUE.

JdemMoHcTpauus

Tunsl CMMMETPUN Y MHOTOKJIETOYHBIX KUBOTHBIX, MHOTOOOpa3ue ryoox.

Tema 4.4. TUII KUIIEYHOIIOJIOCTHBIE

OcoOeHHOCTH OpraHU3aluu KUIIEYHOMOJIOCTHHIX. becnonoe u monoBoe pasMHOkeHHEe. MHOrooOpasue U pacrnpocTpaHEHUE KHUIIEYHOMOJIOCTHBIX;
THIIPOUIHBIC, CIU(ONIHBIE M KOPAJUIOBBIE OJIHIIEL. PO B MPUPOIHBIX COOOIIECTBAX.

JdeMoHcTpanus

Cxema cTpoeHus THIpbl, MEAY3bl U KOJJOHUH KOPAJUIOBBIX MOJIMIIOB. BHElIHee 1 BHYTpEeHHEE CTPOEHHUE KUIIEYHOIIOJIOCTHBIX.

JlaGopaTopHble U MpaKTH4YecKHe padoThl

N3yyenue miaakaToB U TaOIUL, OTPAKAOLIUX XOJI pereHepaluu Y TH/IPHI.

Tema 4.5. TUII INTOCKUE YEPBU

Oco0eHHOCTH OpraHu3aluy IIOCKUX YepBeld. CBOOOIHO KUBYIIME PECHUYHBIE YepBU. MHOroo0pasue peCHUUHBIX YepBeil U UX posib B OMOIIEHO3aX.
[TpucnocoOienus K napa3uTHU3My y IUIOCKUX YepBeil; kinaccsl Cocanbuku U JIeHTOUHBIE YEepBH.

[TonsiTHe 0 )KM3HEHHOM LUKJIE; IIUKJIbl PA3BUTHUS MEUEHOUHOTO COCANbIINKA U ObIYbEro 1enHs. MHorooOpasue MmIOCKUX YepBeW - Mapa3uToB; MEPbI
npoUIAKTUKY apa3uTapHbIX 3a00J1€BaHUM.

JdemMoHcTpauus

CxeMbl CTpOEHMS TUIOCKUX YepBel, BeAyIInX CBOOOAHBIN U MapasUTUYeCKUi 00pa3 »U3HHU. PaznuuHble npeacTaBUTENN PECHUYHBIX yepBei. CxeMbl
KU3HEHHBIX IIUKJIOB MEYEHOYHOTO COCAIBIINKA U OBIYBETO LIETIHS.

JlabopaTopHble U IpaKTHYeCKHe padoThl

JKu3HeHHbIe IMKIIbI TEYEHOYHOTO COCATBIINKA U ObIUbEro HEemHS.

Tema 4.6. TUII KPYI'JIbIE YHEPBU

Oco0eHHOCTH OpraHu3aluy KpyIriiblX 4epBel (Ha mpuMepe yenoBedeckoi ackapuibl). CBOOOJHOXKUBYIIKE U Mapa3uTHUeCKue Kpyrible yepBu. [{ukin
Pa3BUTHS YeIOBEUECKON acKapuabl; Mepbl IPOPHUIAKTUKY aCKapu103a.

JdemMoHcTpanus

Cxema cTpoeHHs U IUKJI pa3BUTHSI YEIIOBEYECKONW aCKapHU/bl.



Paznuunbie CBOOOTHOXKHUBYIIME U MTapasUTUYECKHE (POPMBI KPYTIIBIX YEPBEH.

JlaGopaTopHble H MpaKkTH4YecKHe padoThI

JKM3HEHHBIN UK YEJIOBEUYECKON aCKapUabl.

Tema 4.7. TUII KOJIBYATBIE YHEPBU

OcoOeHHOCTH OpraHu3ali KOJbYaTHIX uYepBel (Ha MpUMepe MHOTOIIETHHKOBOTO YEpBS HEpPEWbl); BTOPUYHAS MOJOCTh Tela. MHoroobpasue
KOJIbYAThIX YepPBEH; MHOTOIIETUHKOBBIE U MAJIOIIETUHKOBBIE KOJIbYAThIC YUEPBH, MUSABKU. 3HAYEHHUE KOJIbYAThIX YepBEl B OMOIIEHO3aX.

JdemMoHcTpanus

. Paznuunsie npencrasutenu tuna Koiapuareie yepsu.

JlaGopaTopHble H MpaKkTH4YecKHe padoThl

BHelHee cTpoeHne 10k /1€BOr0 YEpBS.

Tema 4.8. TUII MOJIJIFOCKA

Oco0eHHOCTH OpraHn3allui MOJUTIOCKOB; CMEIIIaHHAs MTOJIOCTh Tesra. MHOTooOpas3ne MOJUTIOCKOB; Kitacchl bproxoHorwue, JIBycTBopuatsie u ["'onoBoHnormne
MOJUTIOCKH. 3HaUY€HUE MOJITIOCKOB B OMOIIeHO3aX. PoJib B )KU3HM YEIOBEKA U €r0 X03iCTBEHHOU 1A TEIbHOCTH.

JdemMoHcTpanus

Cxema cTpoeHus OpIOXOHOTUX, ABYCTBOPUYATHIX M FOJIOBOHOTMX MOJUTFOCKOB. Pa3nuuHbie mpeicTaBUTENH TUIIA MOJUTFOCKOB.

JlabopaTopHble M IpaKTHYeCKHEe Pa0OThI

BHuemnee cTtpoeHre MOJITIOCKOB.

Tema 4.9. TUIT YWIEHUCTOHOI'ME

ITpoucxoxxaeHne 1 0COOEHHOCTH OpraHU3alMK YWIEHUCTOHOTUX. MHOroo0Opasue 4eHUCTOHOTuX; Kiaccel PakooOpasusie, [TaykooOpasusie, Hacekomble
n Muoronoxku. Kmacc PakooGpasnbie. OOmmiasi xapakTepHCTHKa KJacca PakooOpa3HBIX Ha MPUMEpPE PEYHOTo paka. Beiciive W HU3IIHE paku.
MHorooOpa3ue U 3HadeHHue pakooOpasHbIX B O6uoreHo3ax. Kiacc IlaykooOpasHble. OOmias xapakTepucTHKa maykooOpa3HbIX. [layku, CKOpIHOHBL,
kieny. MHoroo6pasue 1 3HaueHue naykooopasHsix B 6uoueHosax. Kinacc Hacexomble. MHOrooOpa3ue HacekoMbix. OOI1ast xapakTepUCTUKa Kiacca
HACEKOMBIX; OTPS/Ibl HACEKOMBIX C IOJIHBIM M HETOJIHBIM IpeBpalieHueM. MHorooOpasue u 3HaueHHe HaCEKOMBIX B OMOLIeHO3aX. MHOTOHOXKKH.
JdemMoHcTpauus

CxeMa CTpoeHHsI peyHOro paka. Pa3nnyHble MpeacTaBUTENM HM3IIUX M BBICIIMX pakooOpa3HbIX. Cxema CTpoeHMs Hayka KpecToBUKa. PasnmuuHble
npencraBuTenu kiacca [laykooOpa3ubie. CxeMbl CTPOEHUS! HACEKOMBIX Pa3IMYHbIX OTPSIOB.

JlabopaTopHble U IpaKTHYeCKHe padoThl

W3ydeHne BHETHETO CTPOCHUS U MHOTOOOpa3Hsl YWIEHUCTOHOTHX.

Tema 4.10. TUIT UTJIOKOXHE

Obwas xapakmepucmuka muna. Muozoobpasue uenoxodxcux, knaccel Mopckue 36é30u1, Mopckue escu, I'onomypuu. MHozoobpasue u sxkonocuueckoe
3HaueHue.

JdemMoHcTpanus

Cxembl cmpoenus MOPCKoll 36e30bl, MOPCKO20 exca u 2onomypuu. Cxema npudoHHo20 OUoYeHo3a.



Tema 4.11. TUIT XOPAOBBIE. IIOATUII BECYEPEITHBIE

ITpoucxosxkaeHne XopAOBbIX; MOATUIIBI OecUepenHbIX U 03BOHOUYHBIX. OOmIas xapakTepuctuka tumna. [loarun becuepennsle: JaHIIETHUK; OCOOEHHOCTH
€ro OpraHu3alyu U PaclpoOCTPAaHECHHUS.

JdemoHcTpauust

CxeMma cTpoeHusl JIaHIIETHHKA.

Tema 4.12. IOATUIT IIO3BOHOYHBLIE (UEPEITHBIE).HAJIKJIACC PbIbbI

OOm1ast xapakTepucTUKa M03BOHOUHBIX. [Ipoucxoxaenne po6. O6mas xapakrepuctuka peid. Kimaccsr Xpsimensie (akyibl U ckatbl) 1 KoCTHBIE PBHIOHI.
MHorooOpa3ue KOCTHBIX pblI0: XpSAILIEKOCTHbIE, KUCTENEPhIE, IBOSKOABIIIAIIME U JIydenépble. MHOrooopasue BUIOB U YePThI IPUCIIOCOOICHHOCTH K
cpene oOuTaHus. DKOJIOTMYECKOE U X039HCTBEHHOE 3HaYEHHE PhIO.

JdemMoHcTpauus

MHoroo6pasue pbIo.

JlabopaTopHble M IpaKTHYeCKHe PadoThI

OCOo6EHHOCTH BHEIIHETO CTPOSHUS PBIO B CBSA3U C 00Pa30M KHU3HHU.

Tema 4.13. KJTACC 3EMHOBO/IHBIE

IlepBbie 3eMHOBOIHBIE. O01Ias XapaKTEPUCTHKA 36MHOBOIHBIX KaK MEPBBIX HA3€MHBIX [T0O3BOHOUHBIX. becxBocThle, XBocTaThle U Oe3HOrHe ampuouu;
MHOrooOpasue, cpefa oOuTaHus U dKoIorndeckne ocodbeHHOCTH. CTPYKTYpHO (YHKIMOHATIbHAS OpPTaHU3aIMsl 36MHOBOIHBIX HA MPUMEPE JATYIIKH.
DKoslornyeckas posib 1 MHOroo0paszue 3eMHOBO/IHBIX.

JdemMoHcTpauus

Msoroo0Gpa3ue ampuouii.

JlaGopaTopHble U MpaKTHYECKHE PAdOThI

OCOo0EHHOCTH BHEIIHETO CTPOSHMS JIATYIIKHU, CBSI3aHHbIE ¢ €€ 00pa30M >KHU3HH.

Tema 4.14. KITACC ITIPECMBIKAIOUIUECSH

ITpoucxoxaenue pentunuif. OOmas XapakTepUCTHKA MPECMBIKAIOMUXCA KaK NEPBUYHOHA3EMHBIX >KMBOTHBIX. CTPYKTYpHO - (YHKLIMOHAJIbHas
OpraHu3aIysl IPECMBIKAIONINXCS HA IpUMeEpe Amepullsl. YenryituaTeie (3MeH, SIEpUIlbl B XaMelIeOHbl), KPOKOMIIBI M uepenaxu. Pacpoctpanenue u
MHOroo0Opasue GopM penTHIINii; 0JI0KEHUE B SKOJIOTHYECKUX CUCTeMaX. BriMepiine rpynmbl MpecMbIKAOIIUXCS.

JdemMoHcTpanus

Mmoroo0pasue npecMbikaonmxcs. CXxeMbl CTPOCHUSI 36MHOBOIHBIX M PETITHIINH.

Tema 4.15. KITACC IITULIBI

ITpoucxosxaeHne NTUL; MEPBONTHIIBI U UX MPEAKH; HacTosmue NTuisl. Kunerpyasie, nim sneratomue; 6eckuiaeBble, WK Oeraronue; MMHIBUHBI, WIH
ruraBatorrie NTunbl. OCOOCHHOCTH OpraHW3alMy U dKOJIOTHYECKas Tu(depeHIIMPOBKa JETAIONIMX NTUI] (TITHIIBI Jieca, CTeTel W MyCThIHb, OTKPHITHIX
BO3/YIIHBIX IPOCTPAHCTB, 00JIOT, BOJOEMOB U MoOepexuit). OXxpaHa U MpUBJICYEHNE NTULL; JOMAIIHUE NTUIIBI. POk nTHIl B IpUpO/e, )KU3HU YelloBeKa
U €ro XO35MCTBEHHOU JI€ATEIbHOCTH.

JdemoHcTpanus



Muoroo0Opasue ntui. CXeMbl CTPOSHUS PETITHIINN U MITHIL.

JlaGopaTopHble H MpaKkTH4YecKHe padoThI

Oco0eHHOCTH BHEITHETO CTPOCHUS MTHII, CBI3aHHBIE C UX 00Pa30M JKU3HU.

Tema 4.16. KITACC MJIEKOIIUTAIOLIME

[Tpoucxoxaenune miuexonutaromux. [lepso3sepu (yrkonoc u exuana). Huzmme 3Bepu (cymuarsie). Hacrosimue 3Bepu (ranentapasie). CTpyKTypHO -
(GyHKIIMOHATBbHBIE OCOOCHHOCTH OpraHU3allMi MIIEKOMUTAIONIMX HA IpUMepe coO0aku. DKOJOTrHYecKasl posib MICKOMUTAIOIIUX B MPOLIECCE Pa3BUTHS
KUBOM TIpUpoAbl B KalHO30McKoW 3pe. OCHOBHbIE OTpsAbl IUIALIEHTapHbIX Miekonuramomux: Hacekomosiauble, Pykokpbuibie, ['pbi3yHsl,
3aitiieobpasnbie, XuiHele, Jlacronorue, Kuroodpasusie, HemapuokonsiTHbie, [lapaokonbeiTHbie, [[puMath! 1 1p. 3HaUueHNE MIICKOTTMTAIOITUX B IPUPOJIC
1 XO3SWCTBEHHOM NEATEeILHOCTH 4YelioBeka. OXpaHa IEHHBIX 3Bepeil. JlomaimiHue mitekomuTaroniye (KPYMHBIA U MEJTKHH poratblii CKOT U JIpyTue
CEJIbCKOXO351ICTBEHHBIE )KUBOTHBIE).

JdeMoHcTpanus

Mmoroo0pa3ue miekonutaroumx. CXeMbl CTPOSHHUS PENTHIINI U MIIEKOTTHTAIOIIHX.

JlaGopaTopHble U MpaKTHYecKHe padoThI

N3ydenue cTpoeHus: MIIEKOIUTAIOLIHX.

Pacno3HaBaHue KUBOTHBIX CBOEH MECTHOCTH, ONPEACIIEHUE UX CUCTEMATUYECKOIO MOJIOKEHUS U 3HAUECHHUSI B )KM3HU YEJIOBEKa.

Pa3znea S. Bupycoi

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

Oobmas xapakrtepuctuka BupycoB. Mctopus ux otkpeitusa. CTpoeHHe BHpyca Ha ImpUMepe BHpyca TabayHOW Mo3auku. B3aumonelicTBue Bupyca u
KJIeTKU. Bupycel — Bo30yauTenn onacHbIX 3aboneBanuii yenoseka. [Ipodunaktuka 3adoneBanus rpunmnom. [IpoucxoxaeHrue BUPyCcoOB.

Buosaorus. O61mue 3akoHOMEPHOCTH. 9 KJ1acce

Bsenenue

MecTo Kypca B cucTeMe€ €CTECTBEHHOHAyUYHBIX AMCLUMILUINH, a Takke B Ouojormueckux Haykax. Llenu m 3amaum kypca. 3HaueHue mpenmMera Ais
MOHMMAaHMsI €JMHCTBA BCETO ’KMBOT'0 M B3aMMO3aBUCHMOCTH BceX yacTeil Ouocheps 3emiu.

Paznen 1. CTpykTypHasi opraHu3anus >KMBbIX OPraHU3MOB

Tema 1.1. XUMNYECKAS OPITAHU3AILINA KIIETKA

DNeMeHTHBI cocTaB KJIETKH. PacnpocTpaHEHHOCTH 3JEMEHTOB, UX BKJIAJ B OOpa3oBaHME XUBOM MaTepud U OOBEKTOB HEKMBON NPUPOIBI.
MakposieMeHThl, MHUKPOAJIEMEHTBI; UX BKJIaJ B 00pa3oBaHHWE HEOPraHWYECKMX M OPraHMYECKMX MOJIEKYJ JKHBOro BellecTBa. Heopranuueckue
MOJIEKYJIbl J)KMBOTO BemiecTBa. Boxa; e€é xumudeckue cBoiicTBa M Omosornyeckass poisib. Coyln HEOPraHWYEeCKUX KHCIOT, UX BKJaJ B obOecreyeHue
MIPOIIECCOB JKU3HEACATENBHOCTU U MOJAJEpXKaHUe ToMeocTa3a. Poib KaTHOHOB M aHHOHOB B 00OECIEUEHUHU MPOILECCOB XKHU3HenesTenpHocTh. OcMoc U
OCMOTHYECKOE JaBJIEHHE, OCMOTHYECKOE IMOCTYIUJIEHHE MOJEKYJ B KieTKy. Opranudeckue MojieKyibl. buonoruueckue momumepbl — O€NKH; UX
CTPYKTypHasi opraHuzanusi. OyHKIMKM OENKOBBIX MOJEKYJ. YTJIEBOABI, UX CTPOCHHE U Ouonornyeckas poib. KUpPbl — OCHOBHOM CTPYKTYpHBIN



KOMIIOHEHT KJIETOYHBIX MeMOpaH M ucToyHMK sHepruu. JJHK— monekynsl HacneactBenHoctH. Penymnukamms /IHK, mepenaua nacieacTBeHHOU
uHpoOpMalMU U3 NOKOJEeHUs B nokosieHue. [lepenada HacneacTBeHHONH MH(pOpManuu U3 sapa B nuromiasMy; tpaHckpunuusa. PHK, e€ crpykrypa n
¢bynkuuu. Madopmanmonusie, TpancnopTaslie, pudbocomansabie PHK.

JdemoHcTpauust

O6bémuas monens JJHK.

Tema 1.2. OBMEH BEHIECTB U IIPEOGPA3OBAHUE OHEPI'MU B KJIETKE

OOmMmeH BelecTB U IpeoOpa3oBaHUE SHEPTHU B KJIE€TKE. TpaHCIOPT BEIIECTB uepe3 KIETOUHyl MeMOpany. IluHo - u ¢garouuro3. BayTpukierounoe
NUILEBAPEHUE U HAKOIIJICHUE SHEPTUH; PaCIlleIUIEHUE III0K03bl. BUOCHHTE3 OEIKOB, KUPOB U YIIIEBOJIOB B KIIETKE.

Tema 1.3. CTPOEHUE 1 ®YHKIIMHN KJIIETOK

[Tpokapuornueckue kieTku: ¢opMa u pasMmepsl. Lluroruazma OakrepuanbHOW KieTku. OpraHu3anus MeTadoiau3Ma y MPOKapHoT. | eHeTHdecKuit
anmapar Oakrepuil. CnopooOpazoBanue. Pa3mHoxkenue. Mecto M poib HPOKapuoT B OuolLeHO3ax. OykKapuoThyeckas Kietka. Lluromnaszma
AYKapUOTHYECKOMN KIeTKU. OpraHesuibl HUTOIUIa3Mbl, X CTPYKTypa U pyHKiuH. L{urockener. BkitoueHus 1 Ux posib B METab0IU3ME KIIETOK.
KnerouHoe s11po — LEHTp yIpaBIeHUS )KU3HEAEATEIbHOCThIO KiIeTKU. CTPYKTYphl KIIETOYHOI'O Apa: saepHas 000J104Ka, XpOMaTHH (T€TepOXPOMATHH),
AapbIko. OCOOCHHOCTH CTPOCHUSI PACTUTENBHON KieTKH. Jlenenne kietok. KineTkn B MHOTOKIETOUHOM opranusme. [lonstie o nuddepeHnmpoBke
KJIETOK MHOTOKJIETOYHOIO oOpraHm3ma. Murotnueckuil muii: wuHTepdasa, penymiukanus [IHK; mMuto3, (assl MUTOTHUECKOro JeneHus u
npeoOpa3oBaHusl XPOMOCOM. BHOJOTHYECKHiI CMBICI W 3HaYeHHe MUTO3a (Oecroyioe pa3MHOXKEHHE, POCT, BOCHOJHEHHE KIETOYHBIX MOTEPh B
(U3MOJIOrMUECKUX U MATOJOTUUECKUX ycIoBUAX). KieTounas Teopusi CTpoeHUs! OpraHu3MOB.

JdemMoHcTpauus

[IpyHIMIHAIBHBIE CXEMBI YCTPOMCTBA CBETOBOIO M 3JEKTPOHHOIO MHUKpockoma. Moxenu kieTkd. CXembl CTPOEHHS OPraHOMJIOB PACTUTENIBHON H
KUBOTHOM KJI€TOK. MUKpoIpenapaThl KJIETOK pacTeHUH, )KUBOTHBIX U OJIHOKJIETOYHBIX TprO0B. CxeMa MHUTOTHYECKOTO JIEIEHUS KIIETKU.
JlabopaTopHbIe U IPaKTHYeCKHe PadoThl

N3yyenue kieTok OakTepuil, paCTeHUI 1 KUBOTHBIX Ha TOTOBBIX MUKpOIpenaparax.

Pasnea 2. PazMHOkKeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPTaHU3MOB

Tema 2.1. PASMHOXEHUE OPI"AHM3MOB

CymHocTh ¥ GOpMBI Pa3MHOXKEHUSI OpraHu3MoB. becnonoe pasMHOXKeHUE pacTeHU M KUBOTHBIX. [10J0BOE pa3zMHOXKEHHME KUBOTHBIX M PAacCTEHUM;
o0Opa3oBaHHE IMOJIOBBIX KJIETOK, OCEMEHEHHE U OIUI0J0TBOpeHHe. buonornueckoe 3HaueHUE MOJOBOrO pa3MHoeHus. ['amerorenes. I[lepuossl
00pa3oBaHUs MMOJIOBBIX KJIETOK: Pa3MHOXKEHHUE, POCT, Co3peBaHue (Meiio3) 1 (hopMupoBaHHe MOJIOBIX KIeTOK. OCOOEHHOCTH criepMaTOreHesa

1 oBorexesa. Ommog0TBOpPEHHE.

JdemoncTpanus

[InakaThl, WIUTIOCTPUPYIOLINE CHOCOOBI BEr€TATMBHOIO PAa3MHOXKEHMsS IUIOJOBBIX JEPEBHEB M OBOLIHBIX KYJIbTYp. MHKpompenaparsl SHIIEKJIETOK.
dotorpadun, oTpakarone pasHooOpa3re NOTOMCTBA Y OJHOM Mapbl pOAUTENIEH.

Tewma 2.2. UHANBUAY AJIBHOE PA3ZBUTUE OPI"TAHU3MOB (OHTOT'EHE3)



DOMOpHOHANBHBINA meproA pa3BuTusi. OCHOBHBIE 3aKOHOMEPHOCTH JIpOoOJIeHHsI; 00pa3oBaHUE OJHOCIONHOrO 3apojsiiia — Oxactyinsl. [acTpymnsuus;
3aKOHOMEPHOCTH 00pa30BaHUs IBYXCIOMHOIO 3apo/ibliiia— ractpysibl. [lepBuyHbIii opranorenes u aanabHeimas auddepeHunpoBKka TKaHe, OpraHoB U
cucreM. IlocTamMOproHanbHBIN nepuo pa3BUTHA. POpPMBI MOCTIMOPHOHAIBHOTO Tiepuoja pa3BUTUsA. HempsMoe pa3BuTHE; TOIHBIM M HETIOJHBINA
MeTtamopdo3. bruonoruueckuii cmpica pazButus ¢ metamopdoszom. [Ipsamoe pazsutue. Crapenue. O01Ime 3akOHOMEPHOCTH pa3BUTHA. bruorenetnueckuit
3akoH. CXOZCTBO 3apojplliell 1 SMOpUOHANbHAs qUBEpreHnus npusHakoB (3akoH K. Bapa). buorenernueckuit 3akon (3. I'ekkens nu @. Mromep).
Pa6oter A. H. CeBepiioBa 06 5MOpHOHATBHOM U3MEHYMBOCTH.

JdemMoHcTpanus

Tabnuipl, WUTIOCTpUpYIOUIME Mpoliecc MeTaMopdo3a y OECrHO3BOHOYHBIX (PKECTKOKPBUIBIX U YEIIyHYaTOKPBUIBIX HACEKOMBIX) M IMO3BOHOYHBIX
(amdubwuit). TabauIbl, OTpaXKAOIIME CXOACTBO 3aPOIBIIICH TO3BOHOYHBIX )KUBOTHBIX.

Tema 3.1. BAKOHOMEPHOCTU HACJIEJOBAHUA ITPU3HAKOB

Otkpsitue I'. MenaeneM 3aKkOHOMEPHOCTEN HaclleJOBaHUSI MPU3HAKOB. [ MOPUIOIOTHYECKHI METO ] N3yUeHHUs HacIeICTBEHHOCTH. MOHOTHOpUAHOE U
noJuruOpuaHoe ckpemmBanue. 3akoHbl Menaens. HesaBucumoe M cuemieHHOe HacienoBaHue. ['eHeTndeckoe ompenereHue mnoja. ['eHoTun kak
LeJIOCTHAs cucTema. B3anmoielicTBre ajlyieNbHbIX U HEAJUIEIbHBIX T€HOB B ONPEACICHUN IIPU3HAKOB.

JdemMoHcTpanus

PopocnoBHble. XpOMOCOMHBIE aHOMAIMH YeJIOBEKA U UX (PEHOTUMHYECKHUE TPOSBICHUSI.

JlabopaTopHble M IpaKTHYeCKHEe Pa0OThI

Pelenue reneTnyeckux 3aa4 U COCTABIEHUE POJIOCIOBHBIX.

Tema 3.2. 3BAKOHOMEPHOCTHU UBMEHYNBOCTHU

OcHoBHbIE (OpPMBI MU3MEHUMBOCTU. [ €HOTHMHMYECKass HM3MEHYMBOCTb. MyTanuu. 3HaYeHHE MyTalMil JUIs NpPAaKTUKU  CeJIbCKOro XO3sAHCTBa WU
ouorexHonorud. KomOMHAaTHBHasg W3MEHYMBOCTb. OBOJIOIMOHHOE 3HAu€HUWE KOMOMHATHUBHOW u3MeHuuBocTU. DeHoTunuueckas, wWin
MOJU(UKAIMOHHAs] U3MEHYUBOCTb. POJTb yCII0BUIl BHEIIHEH cpe/ibl B pa3BUTHH U MPOSIBIICHUH IPU3HAKOB M CBOMCTB.

JdemMoHcTpanus

ITpumeps! Mo (DUKALIMOHHON H3MEHYUBOCTH.

JlabopaTopHble U NpaKkTHYecKue padoTbl

[TocTpoeHne BapHallMOHHONW KPUBOH (pa3Mephl JTUCThEB PACTEHUH, aHTPONIOMETPUYECKHE JaHHBIE YUaIIUXCs).

Tema 3.3. CEJIEKLIS PACTEHMI, )KUBOTHbBIX 1 MUKPOOPI'AHU3MOB

LleHTpBI MPOUCXOXKACHUS U MHOT000pa3ust KyJIbTYpHbIX pacTeHuid. CopT, mopoaa, mramm. MeTo/Ibl CeNeKIIUU PAaCTeHUH U )KUBOTHBIX. JloCTHX)EeHUS 1
OCHOBHBIC HAITPABJICHUS COBPEMEHHOW CENEKIMU. 3HAUYEHUE CEJICKIHMHU [JI1 Pa3BUTUSA CEIbCKOXO3SMCTBEHHOIO MPOU3BOJCTBA, MEAUIIUHCKOM,
MHUKPOOHOIOTUYECKOH U APYTUX OTpaciei MPOMBIIIIEHHOCTH.

JdemMoHcTpanus

CpaBHUTENBHBIN aHANIM3 MOPOJA AOMAIIHMX JKUBOTHBIX, COPTOB KYyJIBTYPHBIX PAacTEHUN M MX IUKHUX NpeakoB. Komnexkuuum v mpenaparsl COpTOB
KyJIbTYPHBIX PACTEHHH, OTINYAIOIINUXCS HAMOOJIbIIEH M10/I0BUTOCTHIO.

Pazpnen 4. DBosonus xxuBOro Mupa Ha 3emJe



Tema 4.1. MHOT'OOBPA3ME XXMBOI'O MUPA. YPOBHU OPTAHM3ALIMU 1 OCHOBHBIE CBOMCTBA XXUBBIX OPTAHU3MOB

YpOoBHU OpraHu3aluu XU3HU: MOJIEKYJSIPHO - T€HETHMYECKHUH, KJIETOYHbIN, TKAHEBBIM, OpPraHHBbIA, OPraHU3MEHHBIN, MOMYJISLUUOHHO - BHUJIOBOM,
OouoreoneHOTHYECKU 1 OMOCepHbId. ENMHCTBO XMMHUYECKOTO COCTaBa KMBON MaTepWH; OCHOBHBIC TPYHIBI XUMHUYECKUX 3JIEMEHTOB U MOJIEKYIL,
oOpa3yromue 3KuBoe BemlecTBO Ouocdepsl. KieTtouHoe cTpoeHHe OpraHu3moB, Hacestommx 3emmo. OOMEH BEIIeCTB M CaMOPETyJSLHs B
ouosornyeckux cucremax. CaMoBOCIPOHM3BEICHUE; HACIEACTBEHHOCTh M N3MEHYMBOCTH KaK OCHOBA CYILIIECTBOBAHMS KUBOM MaTtepuu. Poct u pazButue.
Paznpaxkxumocts; (opmbl K30UpaTeNbHON peakIMM OpPraHU3MOB Ha BHEUIHHE BO3JCHCTBHS. PUTMHUYHOCTH MPOLECCOB >KU3HEAEATEIbHOCTH;
OMOJIOTUYECKHUE PUTMBI U UX 3HAUCHHE.

JIMCKPETHOCTD ’KHBOTO BEIIECTBA U B3aUMOOTHOIICHUS YaCTH U LIEJI0r0 B OMocHucTEMaX. DHEPro3aBUCUMOCTD KUBBIX OPraHU3MOB; (OPMBI TOTPEOICHUS
sHeprun. L{apcTBa KMBOM MPUPOIBL; KpaTKas XapaKTePUCTHKA €CTECTBEHHOM cHCTEeMBbI KilacCU(UKALIUY KUBBIX OpraHu3MoB. BugoBoe pasHoobpasue.
JdemMoHcTpauus

CxeMbl, OTpakaroUIue CTPYKTYpPhI LIAPCTB KUBOW TPUPOIBI.

Tema 4.2. PA3BUTUE BUOJIOI'MU B JIOJJAPBUHOBCKUI ITEPHO/]

Paszeumue duonozuu 6 0ooapsurosckuii nepuod. I ocnoocmeo 8 Hayke npedcmasgieHuti 00 «U3HA4AIbHOU Yeleco00pa3HOCMU» U HeUSMEeHHOCIU HCUBOU
npupoovl. Pabomwr K. Jlunues no cucmemamuxe pacmenuil u scusomuulx. Jeomoyuonnas meopus XK. b. Jlamapka.

JdeMoHcTpanus

buoepapuu yuénvix, snécuux xnad 6 pazgumue 360110YUoOHHLIX uoell. Kuzno u desmenvrnocms JK. b. Jlamapka.

Tema 4.3. TEOPUS U. JAPBHUHA O ITPOUCXOXKJIEHUU BUJIOB IIYTEM ECTECTBEHHOI'O OTEOPA

[Ipennoceinku Bo3HuKHOBeHUS yueHus Y. [lapBuna: nocTukeHus B 00J1aCTH €CTECTBEHHBIX HAyK, dKCIeIMIMOHHbIN Matepuan Y. Jlapsuna. Yuenue Y.
HapBuHa 00 uckyccTBeHHOM oTOope. Yuenue Y. JlapBuHa 0 ecrecTBEHHOM oTOOpe. Bua—oanemeHTapHas 3BOJIONMOHHAs eAuHuIa. BceeoOrmas
MHAUBUAYaTbHASI U3MEHUMBOCTb U M30BITOYHASI YUCIIEHHOCTh MOTOMCTBA. bopb0a 3a CyliecTBOBaHHUE U €CTECTBEHHBIN 0TOOD.

JdemoncTpanus

buorpadus Y. lapsuna. MapuipyTt u koHKpeTHbIE HaxoakH Y. JlapBrHa Bo BpeMs IyTelecTBUs Ha Kopabdiie «buriby.

Tema 4.4. [TIPUCIIOCOBJIEHHOCTH OPT AHM3MOB K VCJIOBUSAM BHEIIHEN CPEJIBI KAK PE3YJILTAT JEMCTBUSA ECTECTBEHHOT'O
OTBOPA

[TpucnocoOuTenbHble 0cOOEHHOCTH cTpoeHHs. [IoKpoBUTENbCTBEHHAs OKpacka MOKPOBOB Teja: CKphIBarolas OKpacka (OJHOTOHHAs, JIBYTOHOBas,
pacusieHstonIas u ap.); npeaocreperatoiias okpacka. Mumukpus. [IpucnocoOurenbHoe noBeeHe ) KUBOTHBIX. 3a00Ta 0 motomcTBe. dusnonornyeckue
anantauuu. OTHOCUTENBHOCTh MPUCTIOCOOJIEHHOCTH.

JdemMoHcTpanus

WnmocTpanuu, 1eMOHCTPUPYIOIINE CTPOCHHUE Tella KUBOTHBIX M PACTUTEIBHBIX OPraHU3MOB, 00ECIEUMBAIOIINE BbDKMBAHUE B THUIMYHBIX JJISI HUX
YCIIOBUSIX cyliecTBOBaHuUs. [IpuMeps! pa3nuyuHbIX BUAOB MOKPOBUTEIHCTBEHHOW OKPACKH Y )KMBOTHBIX.

JlabopaTopHble U IpaKTHYeCKHe padoThl

OO6cyxeHre Ha MOJIEIIAX POJIM MPUCTIOCOOUTENHHOIO MOBEIEHUS AKUBOTHBIX.

Tema 4.5. MUKPOSBOJIIOLINA



Buna xak reHeTMYeCKU W30JIMPOBAHHAS CUCTEMA; PENPOAYKTHUBHASA M30JALMA U €€ MeXaHU3Mbl. llonmynsnuoHHas CTpyKTypa BUAA; SKOJIOIHYECKUE U
TEHETUYECKUE XapaKTepUCTUKHU mnomyssiuuid. Ilomynsmust —  sieMeHTapHas SBOJIIOLMOHHAS eaumHuna. [lyTw M cKopocTh BMJI000pa3oBaHUs;
reorpauueckoe 1 HKOJIOTNIEeCKOe BU1000pa3oBaHUE.

JdemoHcTpauust

CxeMbl, WLTIOCTPUPYIOLIHE MPoIece reorpaguueckoro Bu1000pazoBanus. ['epdapun n KOJJIEKIMH, TOKAa3bIBAIOIINE WHANBUIYAIbHYIO U3MEHUUBOCTh
U pa3Ho00pa3ue cOpToB KyJIbTYPHBIX PACTEHUH U OPOJ] TOMAIIHUX KUBOTHBIX.

JlabopaTopHble U NIpaKTHYecKue padoTbl

N3ydenue npucrnoco6JeHHOCTH OPraHu3MOB K cpejie OOMTaHusl.

H3yuenue usmenyugocmu, Kpumepues 8uoa, pe3yibmamos UCKyCCmMEeHH020 0moopa Ha cOpmax KyibmypHulX pacmeHu.

Tema 4.6. BUOJIOITMYECKHUE TTIOCJIEACTBUA ATAIITAITUN. MAKPOSBOJIIOLINA

I'naBHBIE HampaBlIEHUs 3BOJIOLUOHHOrO mpouecca. buonornyeckuit nporpecc u 6uonornyeckuii perpecc (A. H. Cesepuos). Ilytu noctumxenus
ouosorndyeckoro mporpecca. OCHOBHBIE 3aKOHOMEPHOCTH O3BOJIOIMHU: JWBEPreHIMs, KOHBEPreHIHs, mapauienu3Mm. [lpaBuna sBodOnMH TPy
OpraHu3MoB. Pe3ysbTaThl 3BOJIIOLIMN: MHOI000pa3ye BUI0B, OpraHMyecKas 11e1eco00pa3HOCTh, IIOCTEIIEHHOE YCI0)KHEHUE OpraHu3aliy.
JdemMoHcTpanus

IIpMepbl TOMOJIOTMYHBIX M AHAJOTHYHBIX OPraHOB, UX CTPOEHUS U NPOUCXOXKACHMUS B OHTOreHe3e. CXeMbl COOTHOILIEHUs IyTEH NPOrpEeCCUBHOU
OMoJIOTNYeCcKoil HBOTIOIMK. MaTepraibl, XapakTepU3yoIue IpeCTaBUTENICH KUBOTHBIX M PACTCHUH, BHECEHHBIX B KpacHYI0 KHUTY W HAXOISIINXCS
10/l OXpaHOMU IoCy1apCTBa.

Tema 4.7. BOBHUKHOBEHUE XXU3HU HA 3EMJIE

Opranudeckuii MUp KakK pe3yibTaT 3BOJIIOLMH. BO3HUKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMie. XUMHUECKUH, Mpe10MOoI0ruYecKuii (Teopus akageMuKa
A. Y. Onapuna), OMONIOrMYECKUN U COLIMAIbHBIN 3TAIbl Pa3BUTHSI )KUBOI MaTEepUH.

OuIOreHeTHYECKUECBA3U B )KUBOM MPUPO/IE; €CTECTBEHHAs KJIaCCU(PHUKAIMS KHUBBIX OPTaHU3MOB.

JdemMoHcTpanus

Cxembl BOBHUKHOBEHUS OJTHOKJIETOYHBIX yKapHOT, MHOTOKJIETOYHBIX OPraHU3MOB, Pa3BUTHS LIAPCTB PACTEHUN U JKUBOTHBIX.

Tema 4.8. PA3BBUTUE XXM3HU HA 3EMIJIE

Pa3BuTtre xn3HM Ha 3emile B apXEMCKyr0 M IPOTEpo30MCcKyro 3pbl. llepBbie cienpl xu3Hu Ha 3emue. [losBIeHHE BCEX COBPEMEHHBIX THIIOB
0ecro3BOHOYHBIX KUBOTHBIX. [lepBbie XxopnoBele. Pa3Butue BoaHbIX pacTeHHil. PazButue xu3HM Ha 3emie B majneo3oickyio apy. [losBienue u
HBOJIIOIUS CYXOIyTHBIX pacTeHHid. [lamopoTHUKH, CEMEHHbIE MAaNOPOTHUKH, T'OJOCEMEHHBbIE pPAacTeHHs. BO3HUKHOBEHHE IO3BOHOYHBIX: PBIOBI,
36MHOBOJIHBIE, IpECMBIKaronIuecs. Pa3BuTue »kM3HM Ha 3emiie B ME3030MCKYyH0 M KaWHO30MCKYIO H9pbl. llosBieHme U pacrnpocTpaHeHHe
IIOKPBITOCEMEHHBIX PAcTeHUN. BO3HMKHOBeHME NTHll U MiekonuTaromux. llossinenue u passurue npumaros. lIpoucxoxaeHue denoeka. Mecto
yenoBeka B KuBOMl mpupoje. Cucremarnueckoe nojiokeHue Buga Homo sapiens B cucteme >kMBOTHOrO mupa. [Ipu3Haku u cBoiicTBa 4enoBeka,
MIO3BOJISIFOIIAE OTHECTU €r0 K pa3iJU4HbIM CHUCTEMAaTHYECKUM TpYIINaM LApCcTBa >KUBOTHBIX. CTaJuM SBONIOIMM YEIOBEKA: JPEBHEHIINN YEJIOBEK,
JPEBHUI 4YeJIOBEK, NepBble COBpeMeHHbIe JTroau. CBOMCTBa 4enoBeka Kak Ouonoruueckoro Buna. [lomynsuuonHas crpykrypa Buaa Homo sapiens;
YeJIOBEYECKHE PAChI; pacooOpa30BaHMe; €MHCTBO IPOUCXOKICHUS pac. AHTHHAYYHAs CYIIIHOCTh Pacu3Ma.



Pasnea 5. BzaumooTHomeHus1 opranusma u cpeibl. OCHOBBI 3K0J10THHU

Tema 5.1. BUOC®DEPA, EE CTPYKTYPA U ®YHKIIUU

buocdepa — xuBast o60109Ka maanetsl. CTpykTypa 6uocdepsl. KommnoneHnTs 6nocdepsl: )kMBoOe BEIIECTBO, BUIOBOW COCTAaB, pa3HOOOpa3He U BKIIAJ B
ouomaccy. buokocHoe u kocHoe BemiectBo 6uocheps (B. M. Bepnanckwuii). KpyroBopor BemectB B npupojie. EcrecTBeHHBIE COOOIIECTBa KUBBIX
opranu3MoB. bruoreoneHo3sl. KoMoHeHTH OMOTeo1eH030B: IPOAYIIEHThI, KOHCYMEHTBI, peAyLEHThl. BromeHo3sl: BUI0BOE pasHOOOpasue,

IUIOTHOCTh MOMYJsAIMii, Ouomacca. Abuoruueckue Qaxtopsl cpenbl. Poib TemmepaTypbl, OCBEIIEHHOCTH, BIQKHOCTH U JpYyrux (akTopoB B
KHU3HEICIATSILHOCTH CO00IIecTB. IHTEHCUBHOCTH JelicTBUS (DakTOpa cpeibl; orpaHnduBaronuil Gpakrop. BzanmoaelictBrue GakTopoB CPe/Ibl, IPEISITbI
BBIHOCTMBOCTU. bruotnueckue daxtopsl cpensl. Llenu u cetu nutanus. DKOJIOTUYECKUE MUPAMUIBL: yucel, Ouomaccsl, sHepruu. CMeHa OHOLEHO30B.
[TpuunHbl cMeHbI OMO1IEHO030B; (HOPMUPOBAHKUE HOBBIX cO00IIECTB. POPMBI B3aHMOOTHOIIEHUN MEX]Ty OpraHU3MaMHU.

Ilo3uTHUBHEIE OTHOIIEHUS — CHUMOHO3: MyTyaJIiu3M, KooIcpanus, KOMMCHCAJIU3M. AHTHOMOTHYECKHUE OTHOIIEHHUS: XUIMHUYECTBO, IMapa3uTU3M,
KOHKypeHuus. HelTpanabHble OTHOIIEHUS— HEUTPAIU3M.
JdemMoHcTpauus

CxeMbl, WILTIOCTPUPYIOLINE CTPYKTYpPY Onochepsl U XxapakTepu3yrolye e€ OTe/IbHbIe COCTaBHbIE YacTH. TabuunIbl BUOBOTO COCTaBa U pa3HO00pa3us
KUBBIX OpraHu3MoB Ouocgepbl. CxeMbl KpyroBopora BemiecTB B npupone. KaprTel, oTpakarolue reojJorHYecKyl0 HCTOPUI0 MaTEpPUKOB,
pacrpocTpaHEHHOCTh OCHOBHBIX OMOMOB cymid. J(nadunbMel v kuHoduiabmsl «bruocdepa». [Ipumepsl cumOno3a Mexay NpeACcTaBUTENIMH pa3IMYHbIX
LAPCTB KUBOHN IIPUPOBI.

JlaGopaTopHble U MpaKTH4YecKHe padoThl

CocraBiieHne cxeM NepeiauM BeIECTB U dSHEpruu (Lernel MUTaHus).

N3ydenne n onucaHue 3KOCUCTEMbI CBOEH MECTHOCTH, BBISIBIIEHUE TUIIOB B3aUMOACHCTBHSI Pa3HbIX BUJOB B JAHHOW SKOCUCTEME.

Tema 5.2. BUOCOEPA N YEJIOBEK

[TpuponHble pecypchl M UX HCIOJIb30BaHHE. AHTPOIOI€HHbIE (aKTOpbl BO3JEHCTBUS Ha OMOLIEHO3BI (POJIb YEJIOBEKa B MPUPOAE); MOCIEACTBUS
XO35IIICTBEHHOM JeATENbHOCTH YenoBeka. [IpobiieMbl palinoHaIbHOTO MPUPOIO0NOIB30BaHNUs, OXPaHbl IPUPOABL: 3alllUTa OT 3arps3HEHUN, COXpaHEHHE
3TAJIOHOB U NAaMATHUKOB MPUPO/IbI, 0OecrieyeHre NPUPOAHBIMU PECYpCaMH Ha CEJICHUS TUIaHEeThI.

JdemMoHcTpauus

KapTsl 3an10BeHBIX TEPPUTOPUI HAIIEH CTPAHBI.

JlaGopaTopHble U IPaKTHYECKHE PA0OTHI

AHanu3 1 OLEHKA MTOCIEACTBUM JEATEIBHOCTH YEIOBEKA B SKOCUCTEMAX.



TemaTn4eckoe NJJAaHUPOBAHHE C YKa3aHUEM KOJINYeCTBA YaC0B, 0TBOAMMOC HA OCBOCHHE KaxKI0i TeMbl

Pasnen, Tema

KoaudecTBO 4acoB

buoJsiorus. 7JKusoii opranusm. 6 kiaacc

34

Pasnen 1. CtpoeHue u cBOMCTBA JKUBBIX OPraHU3MOB 11
Pazgen 2. )KuzHenesarenpHOCTh OpraHu3Ma 21
Paznen 3. Opranusm u cpena 2
Buosiorusi. MHorooépasue ;KMBbIX OPraHU3MOB. 7 KJacc 34
Bgenenue 1
Pazgen 1. IlapctBo [Ipokapuotsl 2
Pazgen 2. IapctBo ['pubbl 2
Paznen 3. IlapctBo Pactenus 8
Paznen 4. IlapctBo KuBoTHble 20
Paznen 5. Bupycol 1
Buosorus. O61mme 3aKk0OHOMEPHOCTH. 9 KJ1acce 34
Bgenenue 1
Pazgen 1. CTpykTypHas opraHu3aius )KMBbIX OPraHu3MOB 5
Pasnen 2. PazMHOXK€HHE U HHIMBUIyaJIbHOE Pa3BUTHE OPTaHU3MOB 2
Pasnen 3. HacneacTBEHHOCTh M HF3MEHYHUBOCTh OPTaHU3MOB 10
Paznen 4. DBomronus )KMBOro MUpa Ha 3eMIie. 13
Pasnen 5. BzaumooTHomeHus: opranusma u cpesibl. OCHOBBI HKOJIOTHH. 3




KasnennapHo-temaTudeckoe agjanTHpPoOBaHHOE IJIAHUPOBAaHMeE 10 0MOJI0THHU 6 Kiacc.

BricTpauBarot
MOCJIEJ0BATEIbHOCTh
CTaIuM MUTO3A.

Ne Tema ypoka DIJIEMEHTBI COJIEPHKAHUS XapakTepucTUKa BUIOB JomaniHee Hara
ypoKa JEATEIbHOCTH 3a1aHUE
Pazpnen 1. Ctpoenue xuBbix opranu3moB (10 yacoB)
1 BBoaubrit [Ipenmet u metobl Onosoruu. CoiictBa | TecTupoBaHue Crp.3-4
MHCTPYKTaX I10 *uBoro. LlapcTBa )KMBOW MPUPOJIBI U UX YUTATh
T.0 npuszHaku. OTaebl PACTEHUN U TUTIBI
KUBOTHBIX, UX IPEACTABUTEIIN
OcHOBHBIE KiileTka — anmeMeHTapHas equHuna [To Terpagu
CBOMCTBA )KMBBIX | )KMBOT0. be3bsiiepHbIe U sA1epHbIE
OpPraHu3MOB. KJIETKH,00MEH
BEIIECTB,[IUTAHUE,BBIJICIICHUE,
JBIXaHUE,pA3TAPAKUMOCTD
2. Kietka — xxuBas KileTouHbIE U HEKJIETOYHBIE OPTaHU3MBI. HaspiBaroT 0CHOBHBIE IT.1
CUCTEMA. OpraHouipl KJIETKH U UX (QYHKIIUH. OPTaHOMUbI KIIETKHU. YUUTh,p.T.1IT 1
Crpoenue Paznuuus B CTpOCHUM PaCTUTENBHOM U OmnuckIBatoT PyHKIMH
paCTUTENBHOU U KUBOTHOM KJIETOK OCHOBHBIX OPraHOHU/IOB
JKUBOTHOM KJIETKH KJIETKH.
3anoyiHeHUE TaOIUIBI U
HEMBIX PUCYHKOB B pab0o4mnx
TETPAISIX
3. Jlenenue KIeTKU XpoMOCOMBI, X 3HaUCHUE. /[Ba ThNa YMerT 00bSICHUTD I10 I1.2 yuurs,
Bxonnon JEJICHUs KIETKA: MUTO3 U MEHUO03. pUCYHKaM y4eOHUKa BOIIPOCHI
KOHTPOJIb MPOIECChl MUTO3a U Meio3a | cTp.16




Tkanu pacteHun

ITorarne «Tkanby. KiieTouHbIe 3JIEMEHTHI
1 MEXKKJIETOYHOE BEIIeCTBO. THUIIBI TKaHEH
pacTeHui, uX MHOrooOpasue, 3HaueHue,
0COOEHHOCTH

OO0O0CHOBEIBAIOT
OHMOJIOrMYeCcKoe 3HAUEHHUE
mporiecca JeICHHS KISTKA
VYMerT HaxOoquTh Ha
PUCYHKAX THIIbI TKAHCH
pacTeHui, OOBACHATD UX
0COOEHHOCTH U 3HAUYCHUE

I1.3 (1-a
4acTh),
BOMPOCHI 1-6

TxkaHM )KUBOTHBIX

Tunel TKaHEN )KMBOTHBIX OPTAHU3MOB, UX
CTpoeHue U (yHKIHH

Pacno3naror OCHOBHBIE
TPYIIbI KJIETOK.

Y cTaHaBIMBAKOT CBS3b
MEXAY CTPOCHUEM U
(GYHKUMSMH KIETOK TKaHEH.
Ha3piBatoT 0CHOBHBIE
(yHKUMU TKaHEH.
OnuceIBarOT U CPaBHUBAIOT
CTPOECHUE PA3TUYHBIX TPYIII
TKaHEW

I1.3 (2-2
4acTh),
BOMPOCHI 7-16

Opransl
IIBETKOBBIX
pacTeHuit

[Tonsitue «oprany». Oprasbl IBETKOBOTO
pactenust. BHelHee cTpoeHne U 3HaUeHHE
KopHs. KopHEBBIE CUCTEMBI.
Buponsmenenus: kopuei. CTpoeHHUE U
3HaueHue nooera. [Touka — 3ayaTouHbIN
nober. Ctebenb Kak 0CeBOM opraH nooera.
[lepeaBukeHne BEIIECTB MO CTEOIIO.
JIuct. Ctpoenue u ¢pynkuuu. [Ipocteie u
CJIO)KHBIE JIUCTHSI.

HaspiBaroT wactu nobera.
OnuceIBarOT U CPaBHUBAIOT
yacTH nooera.

Y CcTaHaBIMBAIOT CBS3b
MEXy CTPOCHHUSIMU U
(GyHKLIMSIMU OPTaHOB.
OnuceIBarOT BHyTPEHHEE
CTpOCHHE YacTel rmooera u
X QYHKIUU.

I1.4 (1-s
4acTh),
BOMpOCHI 1-8,
PUTOTOBUTH
repOapuu
JIVICTHEB




1. Opransl [[BETOK, €r0 3HAYECHHUE U CTPOCHHUE HaspiBaroT yactu upetka. I1.4 (2-s
LIBETKOBBIX (OKOJIOLIBETHUK, THIYMHKH, TIECTUKH ). OnuchIBaIOT U CPAaBHUBAIOT | YacCTh),
pacTeHui Cougerus. [1nonpl. 3Hauenue u YaCTH LBETKA. BOIIPOCHI 9-15

pazHooOpasue. CTpoeHue ceMsiH VY cTaHaBIMBAIOT CBSA3b
OJIHOJIOJILHOTO U JIBYJIOJIBHOTO PACTEHUH. | MEXY CTPOCHUSIMHU U
GYHKUIMSIMU OPTaHOB.

8. Opransl u CucrteMbl opraHoB KUBOTHbIX. OCHOBHbIE | Ha3bIBatOT OCHOBHBIE I1.5, Bompocsl
CUCTEMBI OPTaHOB | CUCTEMBI OPTaHOB JKMBOTHOTO OpPTaHU3Ma: | OpTraHbl U UX CUCTEMBI Y 1-7
YKUBOTHBIX MUILEBAPUTENbHAS, KPOBEHOCHAS, KUBOTHBIX. OOBSICHSIOT

JbIXaTeNbHasl, BbIJCIUTEIbHAS, OTTIOPHO- pOJIb CUCTEM OPTaHOB

JIBUTaTelIbHAs, HEPBHAsI, SHIOKpUHHAS KUBOTHBIX. OOOCHOBBIBAIOT
BXKHOCTh B3aMMOCBSI3HU
CHUCTEM OpPraHOB OpraHu3Ma
JlaboparopHas paboTa

9. Uto mbl y3Hanu o | Marepuan pazgena 1. [ToBTOpeHue u 3akperienue, | [1.6
CTPOCHUU KUBBIX IPOBEPKA 3HAHUM 110 TEME.
OpraHHU3MOB

10 O060061m1enue Tembl. | TkaHb, OpraH, CUCTEMbI OPTAaHOB [IpoBepka 3HaHMI IO TEME

Paznen 2. )KuznenearenbHOCTh )KUBBIX OPraHUu3MOB (24 Jaca)

11 IIutanne. CyIIHOCTb MOHATHS ITATAHUE. OmnuckIBarOT 0COOEHHOCTHA I1.7 (1-2
[TouBeHnHoe OcoOeHHOCTH MTUTAHUS PACTUTEIBLHOTO MUTaHUS PAaCTCHUM. 4acTh)
MUTaHUE pacTeHul | opranu3Mma. [louBeHHOE MUTaHUE. OnpenensitoT CYIHOCTb

MOYBEHHOT'O MUTaHUSI.
12 doTOCUHTE3 BoznymHoe nutanue (hoToCHHTE3). OnpenensitoT CyIHOCTh I1.7 (2-1
HemoHncTtpanust OnbIT, TOKa3bIBAIOIINN BO3IYLIHOTO MUTAHUS. 4acTh)

oOpa3oBaHHE KpaxMaja Ha CBETY,

OO0OCHOBBIBAKOT




MOTJIOMICHHUC YTJICKHUCIIOIO ra3a JUCTbAMMU.

Posib cBeTa ¥ BOABI B dKU3HU PACTEHU.

OMOJIOTUYECKYIO POJIb
3€NEHBIX PACTECHHUM.

13 [Intanue n Oco0eHHOCTH TUTAHUS KUBOTHBIX. Omnpenernsarot tun nutanust | 117 (3-4
NULIEBAPEHUE Y TpaBosiiHbIE KUBOTHBIE, XUIIIHUKH, AKUBOTHBIX. HazbIBarOT 4acTh),
YKUBOTHBIX TPYNOE/bl, CAMOMOHTBI, TAPA3UTHI OCHOBHBIE OT/IEIIbI COOOIICHUS

JleMoHCTpanus MUIIEBAPUTEIBHONU CUCTEMBI

JleficTBHE KEITyJOUHOTO COKa Ha OEJIOK, AKUBOTHBIX. OTIpeIeNsoT

CJIFOHBI Ha KpaxMaJl. TUII IUTAHUS ’KUBOTHBIX.
OO60CHOBBIBAIOT CBSI3b
CUCTEMBI OPTaHOB MEXKIY
co0oi

14 Hpixanue 3HadyeHue apixanus. Poib kuciopoaa B OnpenensitoT CyIHOCTb I1.8 (cTp.59)
pacTeHui IPOLIECCE PACHICIIEHNS OPTaHUYECKHUX npolecca JbIXaHus.

BEILECTB C U OCBOOOXKICHHS SHEPTHH. CpaBHHBAIOT MIPOLIECCHI
Tunel npixanus. Kierounoe npixanue. (oTOCHHTE3a U JIbIXaHHUS.
Jpixanue pactenui. Pons yctbun n HaspiBaroT opransi,
Ye4yeBUYEK B IIPOLIECCE AbIXaHUS YYaCTBYIOIIME B POLECCE
pactenuii. JlemoHcTpanus JbIXaHUS.

OnBITHI, WILTIOCTPUPYIOIINE JbIXaHUE

IIPOPACTAIOLIMX CEMSIH, IbIXaHUE KOPHEU

15 JIp1xaHue Jpixanue xKUBOTHbIX. OpraHbl JbIXaHHS HassiBarot opransi, I1.8 (cTp.60-
YKUBOTHBIX YKUBOTHBIX OPTaHU3MOB YYacTBYIOIIHME B MPOLECCE 62), BOIPOCHI

HemoHctpanust O6HapyKeHUe
YTJIEKHCIIOTO Ta3a B BBIABIXaEMOM
BO3/yXeE.

IbIXaHus. Ha3pIBarOT TUIIBI
IBIXaHUsl Y JKUBOTHBIX.
[IpuBoasaT npumepsl
YKUBOTHBIX U Ha3bIBAIOT UX
THUII IbIXaHUSA

1-8




16

O00011IEHIE TEMBL.

17 Tpancnopt [lepeHoc BeliecTB B OpraHu3Me, €ro Ha3spiBatoT u onuchIBarOT I1.9 (1-s
BEIIIECTB B 3HaueHue. [lepeaBukeHne BENIECTB B POBOJISAIIUE CUCTEMBI 4acTh)
PaCTUTENBHBIX pactenun. OCoOEHHOCTH CTPOEHUS pactenuit. Ha3zpiBaroT yactu | Bompocsl 1, 6-
OpraHu3Max OpraHoOB pacTeHUM, 00eCIeurnBaroIIne IPOBOJIAIIEH CUCTEMBI 10

IIpolLIeCC MEpEHOCca BEIIECTB. pacTeHuil.

18 Tpauncnopt OcoOeHHOCTH TIepeHOCca BEIIECTB B YcTaHaBauBaIOT POJib I1.9 (2-s
BEILIECTB B OpraHu3Max *XKUBOTHBIX. KpoBeHOCHas KPOBEHOCHOW CHUCTEMBI Y 4acTh)
YKUBOTHBIX cucTema, e€ cTpoeHue, PyHKITUH. KUBOTHBIX OPTaHU3MOB. BOIIPOCHI 2-5
OpraHu3Max ['emonum®a, kpoBb 1 €€ cocTaBHble YacT | ONMUCHIBAIOT

(rutazma, KJIETKU KPOBH) KpOBOOOpAIlleHHE
MJICKOTTUTAIOIIUX.
YcraHaBiIuBaroT
B3aUMOCBS3b KPOBEHOCHOM
CUCTEMBI C JIbIXaTeILHOUN U
opraHaMu KpoBOOOpaIeHHsI
19 Brinenenne Ponp BEIIENEHUS B IpoLiecce Onpenensror cymecrBennsle | [1.10, Bompockr

KU3HENEATEIbHOCTA OPTaHU3MOB,
MIPOAYKTHI BBIIEJICHUS Y PACTEHUN U
YKUBOTHBIX. BBIJIETIEHNE Y pACTEHU M.
Brinenenne y ’KuUBOTHBIX. OCHOBHBIE
BBIJICTIUTEIIbHBIE CUCTEMBI Y )KUBOTHBIX.

IPU3HAKH MpoIecca
BbIIeJIeHUS. BBISABISIOT
0COOEHHOCTH BBIJICTICHUS Y
pactenuit. Onpeaenstor
3HAUYE€HUE BBIJCICHUS B
KU3HU OPTaHU3MOB.
[IpuBoAsAT pUMEPHI

1-8




BBIACIIUTCIIbHBIX CUCTCM
KHNBOTHBIX.

20 OO6wmen BemiecTB 1 | OOMEH BEIIECTB M SHEPTUH. YcTaHaBnMBarOT I1.11, Bompocsl
SHEpPruu B3aHUMOCBSI3b CUCTEM 1-8
OpraHoB OpraHU3Ma B
npoliecce 0OMeHa BEIIECTB.
Jloka3bIBaIOT, UTO OOMEH
BEILIECTB — BaXKHEUILINI
IIPU3HAK KUBOI'O
21 «IlepenBmxenne | Marepuan TeM O TPAHCIIOPTE BELIECTB U
BEIIECTB U BBIJICJICHUU
Brinenenue»
22 Ckerner — omnopa 3HaYCHUE OMOPHBIX CUCTEM B KU3HU HaspiBaroT 1 onuceIBaroT I1.12, Bompocer
Opranusma oprann3mMoB. ONOpHBIE CUCTEMBI CTpoeHHe omopHbIX cucteM | 1-10
pactenuii. OMOPHBIE CUCTEMBI KUBOTHBIX | PACTCHUMN U )KMBOTHBIX.
JemoHcTpanus OOBACHSIOT POJIb ONIOPHBIX
CkeneTbl MIEKOMUTAIOIINX,, PACTIHII CHCTEM JJIS1 JKUBBIX
KOCTEH, PAKOBUHBI MOJIJIFOCKOB, OPraHu3MOB. BeIsSBIsIOT
KOJUJICKIIUH HACEKOMBIX. IIPU3HAKU OIIOPHBIX CUCTEM,
YKa3bIBarOT Ha B3aUMOCBSI3b
UX CTpOeHUS M QYHKIIUN
23 JIBHO>KEeHUE JIBmxeHre Kak BaKHEHIIas 0COOCHHOCTh, | Ha3bIBalOT U ONMMCHIBAIOT I1.13 (1-2
YKUBOTHBIX JKUBOTHBIX OPTaHU3MOB. 3HAYCHUE CIIOCOOBI IBHXKCHUS 4acTh),

HBHFaTeHBHOﬁ AKTHUBHOCTH.

KUBOTHBIX, TPUBOIUTH
npumepbl. OOBSCHSIOT POJIb
JBUKCHU B KU3HU JKUBBIX
oprann3MoB. CpaBHUBAIOT
CIIOCOOBI IBMKCHUS MEKTY

Bonpockl 1-14




c0001. YcTaHaBIMBAIOT

B3aMMOCBSI3b MEXAY CPEION

o0HUTaHus M CrrocodoamMu
NEePSABIDKCHHS OpraHnu3Ma.

24 JBr>keHue Mexanusmebl, obecrieunBaromue auxkenue | [IpuBoast nokazarenscrBa | [1.13 (2-a
pacTeHui JKUBBIX OPTaHU3MOB. /[BUraTebHbIC JIBUTATEILHOW aKTUBHOCTH | 4aCTh)

peakIu pacTeHUM pacTEeHUH

25 «OmnopHeie Marepurai TeM 0 CKeJIeTe U IBUKEHUN
CUCTEMBI U
JIBHYKECHUEY

26 Koopaunanus un JKu3HeneaTenbHOCTh Opranu3Ma u €€ HaspisaroT u onpenensror I1.14 (1-s
perynsauus. CBA3b C OKpPYXKAIOIIEeW cpelod. Perymsiius | 4aCcTu peryasTOpHBIX 4acTh),
HepBHas cucrema | mpoLeCCOB JKU3HEACATEIIBHOCTH cucteM. OOBSICHSIOT BOIIPOCHI 1-8
YKUBOTHBIX oprann3MoB. Paznpaxumocts. HepBHas pedIeKTOpHBINA XapaKTep

CUCTEMA, OCOOEHHOCTH CTPOCHHS. NEeATEIBHOCTH HEPBHOM
Pediiekc, MHCTUHKT. CHUCTEMBI.

27 OHIOKpUHHAs DOHoKpuHHAas cuctema. E€ poib B CpaBHUBAIOT HEPBHYIO U I1.14 2-a
CUCTEMA. PEryJISLUYU IPOLIECCOB OHIOKPUHHYIO CUCTEMBI, 4acThb),
PocroBblie KU3HEIeATeIbHOCTH. JKene3bl BHYTpEeHHEH | 0OBIACHSIOT UX POJIb B BOmpock 9-14
BEILIECTBA cekpeuuu. PocToBbIE BeleCTBa pACTEHUN | PETYJIALIMU IPOLIECCOB
pacTeHui KU3HEAEATEIBHOCTU

Opranu3mMoB. ONUCHIBAIOT
peakimu paCTeHUN Ha
VU3MEHEHUs B OKPY KAIOLIEH
cpene

28 becnionoe buosornueckoe 3HaueHUE pa3MHOKEHUS. | OnpenessoT poJib I1.15, Bonpocsl
pa3MHOKEHHUE Bunsl pazmuoxenus. becrnionoe Pa3sMHOXKEHUS B )KU3HU 1-10

Pa3MHOKEHUE KUBOTHBIX (JICJICHHE

JKUBBIX OPraHn3MOB.




POCTEUIINX, IOYKOBAHUE THUAPHI).
becnosioe pa3MHOKEHUE PACTEHUN.
JleMoHcTpanus

Crioco0bl pa3MHOKEHUS PACTEHUIN
BereratuBHOE pa3MHOKEHUE KOMHATHBIX
pACTECHUH.

BrIsBisttoT 0coOeHHOCTH
0ecroioro pa3MHOXKEHHUS.

29 [TomoBoe [TomoBo€ pa3MHOKEHUE OPTAHU3MOB. BBISBISIOT 0COOCHHOCTH I1.16, BotipocHI
pa3MHOXKEHUE Oco0EeHHOCTH TIOJIOBOTO Pa3MHOKEHUS MOJIOBOT'O Pa3MHOKEHHS. 1-12
KUBOTHBIX KUBOTHBIX. Opranbl pa3MHOKEHUSI. Ornpenensior

[TonoBeie kneTku. OMI0I0TBOPEHUE. MPEUMYIIECTBA MOJIOBOTO
Pa3MHOMXEHHUSI.

30 [TomoBoe [TomoBOE pa3MHOKEHHE PACTCHUM. HaswiBaroT u onmmchIBarOT I1.17, Bompockl
Pa3MHOKEHHUE Pa3mHOXeHHE pacTeHUH CEMEHAMMU. YJaCTH IIBETKA, YKa3bIBAIOT 1-8
pacTeHuit [[BETOK KaK OpraH MOJIOBOTO UX 3HayeHue. Jlemaror

pasMHOXKeHUS;, corBeTrs. ObIICHHE, BBIBOJIBI O OMOJIOTHIECKOM
JIBOMHOE o1I0o10TBOpeHre. O0pa3oBaHue | 3HAYEHUH ILIBETKA, IJIOJa U
JI0JIOB M CEMSTH CeMSsIH
Hemonctpanus PaznooOpasue u cTpoeHue
COLIBETHUH.
31 Poct v pazButue | Poct u pa3BuTue pacTEHUIA. OOBACHSIOT 0COOCHHOCTH I1.18, Bonpockl

pacTeHuit

NuauBrnayaibHOE pa3BUTHE.
PacnipocTpaHnenue 1miog0B U CEMSsIH.
CocTostHuE MOKOSI, €r0 3HAYCHHE B KU3HU
pacTeHui. Y CI0BUs IPOPACTAHUS CEMSIH.
[IuTanue u pocT MPOPOCTKOB.
JemoHcTpanus

Crnioco0sI pacipocTpaHeHHUs TUI0JI0B U
CEMSsIH; MPOPACTAHUS CEMSIH.

pocTa U pa3BUTHs PACTEHUM.
OnuceIBaIOT ATAMNbI
VHJIUBUTYAJIBHOTO Pa3BUTHS
pacTECHUM.

1-14




32

Poct n pazButue
YKABOTHBIX

Oco0OeHHOCTH pa3BUTHS KUBOTHBIX
opranu3moB. Pa3Butue 3apoapiiia (Ha
pUMEpPE JTAHLIETHUKA).
[TocTamMOproOHaNBbHOE pa3BUTHE
®KUBOTHBIX. [IpsiMoe u HempsiMoe pa3BUTHE

[IpssMoe 1 HEeTpsSIMOE Pa3BUTHE HACEKOMBIX
(Ha KOJUIEKIIMOHHOM MaTepHalie).

OOBACHAIOT 0COOEHHOCTHU
Pa3BUTHSA KUBOTHBIX.
CpaBHMBAIOT HEMPSAMOE U
IpSIMOE Pa3BUTHE KUBOTHBIX
oprann3MoB. [IpoBogsat
HaOJII0JICHHUE 32 POCTOM U
pa3BUTHEM OpPIaHU3MOB

I1.19, Bonpocsr
1-15

33

Opranusm kak
€MHOE LIE0e

Bzaumocss3b KJICTOK, TKaHEU U OpraHoOB B
OopraHu3smMax. Kusrle OpraHU3MBbI U
OKpYyzKaromias cpcaa

Ha3zwiBaroT e TMHUIIBI
CTPOEHUS KUBBIX
OpraHu3MoB (KJIETOK,
TKaHEH, OpraHoB).
BriaBnsaioT B3aUMOCBS3b
MEKTy OCOOCHHOCTIMU
CTpOCHUS U DYHKIIUAMHU.
VYcranaBauBaroT
B3aUMOCBSI3b MEXKTY
paboToi OPraHOB U CUCTEM
OPraHoOB OpraHu3Ma

I1.20, -21
BOIPOCHI 1-7

34

O06001IeHME.




KanennapHo-temaTudeckoe aganTHpPOBaHHOE IJIAHUPOBAHMeE 10 OMOJIOTHHU 7 KJacce.

No | HaumeHnoBanue paznena, TeMbl Komuue | Jlata Bupt y4eOHOMH nearenbHocTH, | [manupyembie MPEIMETHbBIC
CTBO HampaBleHHble  Ha  (popMupOBaHHE | PE3YIIbTATHI OCBOCHUS
4acoB YHUBEPCAJIbHBIX Y4EOHBIX JeHCTBHIA maTepuana

o 1o
wiany | ¢akry
BBenenune 1
1 | YpoBHU Opranuzanuu xXu3HU. 1 05.09 -OIpesleNsIiTh HanboJiee palUOHAJIbHYIO | 3HaTh: YPOBHU OpraHU3aluu
MOCIEAOBATENbHOCT,  MHAMBUAYAIbHON | YMETh paboTaTh €  TEKCTOM
JeSITeTbHOCTH y4eOHUKa; aHAM3UPOBATb,
-BHOCUTh HEOOXOAMMbIE H3MEHEHHUs B | 00001IaTh
OcCHOBHBIE TIOJIO)KEHUSI  y4YEHUs coJepaHue ydeOHOW 3a1auu 3uare poab Y. JlapsuHa B
Y./lapBuHa -BBICIYIIMBaTh U OOBEKTUBHO OLIEHUBAThH | OOBSACHEHUH MPUYUH IBOFOLUN
EcrectBennas cucremMa KMBOH Apyroro
HPUPOIbI -popmynupoBaTh IPOOIEMHBIE BOIPOCHI
Pa3nea 1. IlapcTBo Ilpokapuorsl 1
2 | Obmas xapakrepucTtuka Oakrepuii | 1 12.09 -OTpeeNiITh HanboJee palnroHaIbHYIO | 3HATh: OCOOECHHOCTH OaKTepui,
Tunsl oOMeHa y mpoKapuoT MOCJIEI0BATENIbHOCTh ~ MHAWBUAYAIBHOM | pOJIb B MPHUPOJE U JUI YeIOBEKa
[MoamapctBo Hacrosinue 6akrepun NEITEILHOCTH VYMeTh: CaMOCTOSITEIILHO
-BHOCUTb HEOOXOJIUMBbIE H3MEHEHHs B | paboTaTh ¢ yYeOHUKOM;
cojiep)KaHue yueOHOM 3a1auun

Paspea 11 . lapcTBo I'pudsbI 2

Tema 2.1. O0mas xapakrepucTuka | 1

rpudoB

3 | OOmias xapakTepucTHKa rpuOOB. 1 19.09 -(opmynmpoBaTh poOIeMHBIE BOIIPOCH | 3HATH  CTPOSHHE  PA3TUYHBIX

-KJ1IacCU(PUIMPOBaTh MHGPOPMALIUIO  TI0
pa3IMYHbIM NPU3HAKAM

Otnen 3UroMHKOTA.
Jlabopamopnass paboma Ne 1
«CTtpoeHue miecHeBoro rpuba
MYKOPay

Otnen bazuanomukora.

Jlabopamopnas paboma Ne 2

-OpraHu30BaTh ACATCIBHOCTD B I'pYIIIax U

napax
-BBISIBJIATH  CBSI3M  CONOJYMHEHUS U
3aBUCHMOCTH  MEXKIY KOMITOHEHTaMH
00BeKTa

-yMeTh JIOKa3bIBaTh M ONPOBEPIaTh
-BbIpadaThIBaTh 00IIee peLIeHUE

CHCTEMaTHYEeCKHUX TPYII IrprOoB
YMeTh: cpaBHUBAThH, ONUCHIBATH

0 IUIaHy, COCTaBJIATh IUIaH
OITMCaHUs BHCUIHETO BHUIa
rpuboB




«PaciozHaBaHne CHEJOOHBIX W
SITOBHUTBIX TPHOOBY

JInmanauku 26.09 -BHOCHUTb HEOOXOAUMMbIE€ H3MEHEHHS B | 3HATh, YTO JHIIAHHUKH —
coJiepKaHue ydeOHO! 3a1auu CUMOMOTHYECKUI OpPTraHU3M, ero
-BBICITYIIIUBATh U OOBEKTUBHO OLICHUBATH | MPOIECCHI XKU3HEACATEIILHOCTH
JPyTOro
-opmynmpoBaTh MPOOIEMHBIE BOITPOCHI
Tema 3.1. Oomas
XapaKTEePHCTHKA PACTeHHUIA
PacTutenbHbIi  OpraHu3M  Kak 04.10 -OpraHu30BaTh JCSITEIBHOCTD B Ipymiax u | FiMeTs npeicrarienue oo odmien
IEJIOCTHAS CHCTEMA napax XapaKTePUCTHKHU 1apcTaa
-BBISIBJIAITH ~ CBSI3U  CONOJYMHCHHUS W | PacCTEHHWH (CTPOCHHE KJICTKH,
3aBUCUMOCTH  MEXIY KOMIIOHEHTaMH | OpraHOB, TKaHEH, IeIeHUE Ha
00BeKTa HU3IIIKAE U BBICIIIUE PACTCHU)
-BBIpa0aThIBaTh 00IIEE PEIICHHE
Oco0OeHHOCTH KHU3HEACITETbHOCTU - paboTaTh CO CIOBapEM,
pactenuii. CucreMaTHka. -
CaMOCTOSITENIbHO  0o0pamaTtbcss K BOMPO
caM M 3aJaHusiIM ydyeOHHKa
Tema 3.2. Iloonapcreo Hwusmme
pacreHusi
CrpoeHnne BOJIOPOCIIEH. 11.10 -(opmynupoBaTh poGIeMHBIE BOIIPOCHl | 3HATh: CTPOEHUE BOJOPOCIEH,
Jlabopamopnass paboma Ne 3 -KJaccu(UIMPOBaTh WH(OPMAIUIO 110 | MPU3HAKU OJTHOKIL. "
«/3yueHne BHEIIHETO CTPOCHUs pa3IMYHBIM MPU3HAKAM MHOTOKJI.BOJIOpOCTEit
BOZIOPOCIIEI YMers: OOBSACHATH poJIb
MHoroo0pasue BOJIOpOCIIEH, -OpraHU30BaTh JACATEIBHOCTD B TPYIINaX U | BOJOPOCIEH B IPUPOAE U KU3HU
IKOJIOTUYECKast poIb, napax 9eoBeKa
MPAKTUIECKOE 3HAYCHHE. -YMETh JIOKa3bIBaTh U ONPOBEPraTh
-BbIpa0aThIBaTh 00IIee peleHHe
Tema 3.3. llonuapcTBo Bbicmme
pacTreHusi
Ob6mas XapaKTEePUCTHKA 18.10 -BHOCUTh HEOOXOAWMBbIE H3MEHEHHS B | 3HATh:  MPU3HAKH  BBICHINX
nojapcTsa Breiciue pacteHusl. coJiepKaHne ydeOHOW 3a1auu CTIOPOBBIX pacteHuii, 1754
Otnen MoXOoBUIHBIE. -CaMOCTOSITEIbHO BbIpabaThIBaTh | CTPOCHHUE, 0COOEHHOCTH

Jlabopamopnas paboma Ne 4
«/3yueHne BHEIIHETO CTPOCHUS
MXOBY

AJTOPUTM JIEUCTBUI
-BI:ICJIYH_II/IBaTB n O6’beKTI/IBHO OILICHUBAThb

JPYroro

KHU3HCHHOI'O OUKJa, MECTa
oOuTaHHUS U YCJIOBUS KU3HU,




8 | Otmen  IlmayHoBUIHBIE, OTIEN 25.10 -COCTAaBJISITH CJIIOKHBIN IUIaH 3HAQYCHHE B TPUPOJEC M KUZHH
XBOIIEBU/IHBIE. -popMynupoBaTh TPOOIIEMHBIC BOIIPOCHI | YeIOBEKa
Otnen [TanopOoTHUKOBHIHBIE. YMeTh: paznuyarh Ha PUCYHKaX,
Jlabopamopnas paboma Ne 5 IJaKarax, repOapusx
«/3yyeHrue BHEIIHEro CTPOCHUs npecTaBuTeNen CIIOPOBBIX
[AIOPOTHUKA pacTeHui
Tema 34. I'osiocemennble
pacTeHust
9 | Otmen T'onmocemeHHBIE pPACTEHUS. 14.11 -OpraHu30BaTh JEATEIBHOCTD B IPYINAX M | 3HaTh:  MPU3HAKH  BBICHINX
OcoOenHoctu CTpOECHUS u napax CEMEHHBIX pacTeHuid, ux
KU3HEJESATEIIbHOCTH. -BbIpabaThIBaTh 00IIIee pelIeHUE CTpOEHHE, 0COOCHHOCTHU
MHuoroo6pasue TOJIOCEMEHHBIX KU3HEHHOTO  [UKJIa,  MecTa
Jlabopamopnasa ~ paboma  No6 OoOUTaHUST W YCIOBUS KHU3HHU,
«M3yuenue CTPOCHHS " 3HAUCHUE B MPUPOAC U KHU3HU
MHOT000pa3us rOJI0CEMEHHBIX YeloBeKa
pacTeHHI» YMeTb: pa3nuuaTh Ha PUCYHKaX,
IUIaKaTax, repOapusx
MPEJICTABUTENEH TOJIOCEMEHHBIX
pacTeHui
Tema 3.5. Otnen
IHoxkpbiTOCEMEHHBIE
(LIBeTKOBBIE) pacTeHUs
10 | OcoGeHHOCTH MOKPHITOCEMEHHBIX. 21.11 KiIaccupunupoBath MH(opManuio 1o | 3HaTh: TepMuH «lIBeTKOBBIEY,
Jlabopamopnass ~ paboma  Ne7 Pa3IMYHBIM MPU3HAKAM MPU3HAKU BBICIIAX CEMEHHBIX
«3yuenue CTpOECHHS -OnpeneNsTh Hauboliee paIMOHATBHYIO | paCTeHHH, ux CTpOEHHE,
MOKPBITOCEMEHHBIX PACTEHUIY MOCJIEIOBATEIFHOCTh  WHAWBUAYAIBHOW | 0COOCHHOCTH KU3HEHHOTO
Knacc JIBynonbhbie. CemelcTBO JeSITeIbHOCTH LMKIa, MecTa OOWTaHUS U
Kpecrousernsie. Jlabopamopnas -CaMOCTOSITEIIHHO BBIPA0ATHIBATh | YCIIOBUS JKW3HHU, 3HAUCHUE B
paboma Ne 8 «Onpenenenue ITOPUTM JACUCTBUIA MIPUPOJIC U )KU3HH YEIOBEKa
pacteHuit cemelicTBa -BBIC/TYIIIMBaTh U OOBEKTUBHO OIICHUBATH | YMETh: pa3inyaTh HAa PUCYHKaX,
KpecrouseTHbie» JIpyroro TJIaKaTax, repOapusx
11 | Kmacc JIBymonwsHbie. CemeHCTBO 28.11 -COCTAaBJISITH CJIIOKHBIN IIaH MPEeACTaBUTENECH TOJIOCEMEHHBIX

Pozousernrie u boOoBEIE.

Knacc JIBynonbhbie. CeMencTBO
ITacnénoBrle 1 CII0KHOIIBETHBIE.

-popmMynupoBaTh TPOOIEMHBIE BOIPOCHI
-OpraHu30BaTh JESATEILHOCTD B IPyIHax U
napax

pacTeHHMIi; OMHCHIBATh PACTEHUS
o TJIaHy, opopMIIATH
pe3ynbTathl 1a6.paboTh




12 | Kimacc OnsHonmonpHbIe. CeMENCTBO 05.12 -BBIABIISITh CBS3M  COIIOAYMHEHHASA WU
JIuneinele. 3aBUCUMOCTH  MEXJAYy KOMIIOHEHTaMH
Knacc OnuononpHble. CeMENCTBO 00BbEKTA
3naKoBbIe. -yMETb JIOKa3bIBaTh U OTPOBEPraTh
PoJIb 1IBETKOBBIX PACTEHUM -BhIpabaThIBaTh 00IIEe PEIICHHUE
Tema 4.1. Oomas
XaPaKTePUCTHKA KUBOTHBIX
13 | O6mas xapaxtepuctuka lLlapcTBa 12.12 -(popmynupoBaTh npoGiIeMHBIE BOIPOCH | 3HaTh OCOOEHHOCTH KUBOTHBIX:
’KuBoTHbIE. KJIETKH, TKaHW, OpraHbl W
CHCTEMBI OPTaHOB JKUBOTHBIX
Tema 4.2. MHoauapcrTBo
OJIHOKJIETOYHbIE
14 | Obmas XapaKTEePUCTUKA 19.12 -knaccudunupoBarb uHGOpMaIKioo 1O | 3HATH 0COOCHHOCTHU
POCTEUIIHX. Jlabopamopnas Pa3IMYHBIM MIPU3HAKAM OJTHOKJIETOYHBIX KUBOTHBIX,
paboma No9 «CtpoeHue -OpraHu30BaTh JEATENBHOCTh B TPYMIAX | MPOLECCHl /I MPOCTEHIINX, UX
uHY30puH TY(HETHKN U mapax 3HaYEHUe
3HavyeHue NpoCTeHIuX. -BBISIBJIATH  CBSI3U  COMOJYMHEHUS U | OOBSICHATH POJIb B IPUPOJE U AT
3aBUCUMOCTH  MEXJY KOMIIOHEHTaMH | YellOBeKa
o0BeKTa
-BbIpa0aThIBaTh 00I1IIee PEIICHHE
Tema 4.3. Hoaunapcrso
MHOroKJIeTO4YHbIe
15 | O6mas XapaKTepUCTHKA 26.12 -onpeAenaTh Hauboyiee paluOHAIBHYIO
MHOTOKJIETOYHBIX MIOCJIEIOBATEIFHOCTh  WH/IWBUYATBHOM
JIeSITeIbHOCTH
Tema 4.4. JAByxciioiinbie
JKUBOTHBbIE. Tun
Kume4HonojocTHble
16 | OcobennocTn CTpOECHUS 29.12 -BBISIBJISAITh  CBSI3M  COMOAYMHEHUS U | 3HATH: CTpOEHHE
KHIIEYHOOJIOCTHBIX. 3aBUCUMOCTH  MEXIY KOMIIOHEHTaMHM | KMIIEYHOIIOJIOCTHBIX,
o0BekTa XapakTepHbIe 0COOEHHOCTH
THUTIA. XapakTepu3oBaTh:

OcCo00eHHOCTH JKU3HEAEATEILHOCTH
KHUIIICYHOIIOJIOCTHBIX

IIpOUECC Pa3MHOKCHHC.




MHoroo0paswue u pacrpocTpaHeHHe

-(opMyIMpPOBaTh MPOOJIEMHBIE BOITPOCHI

poiib B MPUPOJE U B KHU3IHU

KMILIEYHONIOJIOCTHBIX.  Poinb B YeJI0BEKa
HIPUPOAHBIX COOOIIECTBAX.
Tema 4.5. Tpexcaoiinbie

JKHBOTHBIE. THI IJIOCKHE YCpPBH

OcoOenHoctu OpraHu3anuu
TJIOCKUX YEpBEH.

-ONpeeNATh Hauboiee palUuOHAIBHYIO
[I0CJIEI0BATENbHOCTh  MH/ANMBUYaIbHOM

3HaTh: OCOOEHHOCTH CTpPOEHMSI,
KHU3HEACATEIIFHOCTH BCEX THIIOB

17 | Muoroobpasue u 3HauYCHUE JESITEIIbHOCTH 4yepBei, UX 3HaUCHUE
TUIOCKUX YEPBEH. -COCTaBJIATh CIIOKHBIN I1aH VYMeTb: cpaBHUBATh, y3HaBaTh Ha
-opmynmpoBaTh MpoOIIEMHBIE BOIPOCH | PUCYHKAX; 00OCHOBBIBATH
Tema 4.6. IlepBUYHONOJIOCTHBIE. IpaBUJIa TUTHEHBI, CBSI3aHHbIE C
Tun Kpyr.ble uepBu Napa3uTHIECKUMHU YEPBIMU
18 | Kpyrubie yepBu -popmynmpoBaTh MPOOIEMHBIE BOITPOCHI
-onpeAeaaTh Haubosiee palUOHAIBHYIO
MOCJIEIOBATEIBHOCTh  WH/AWBUIYATBHOM
JeSITebHOCTH
Tema 4.7. KosbuaTble yepBu -BBIABJIATH  CBA3W  COINIOJUMHEHUS U
19 | OcoGeHHOCTH KOJIbYAThIX YepBer 3aBUCUMOCTH  MEXJY KOMIIOHEHTaMH
MHoroo0pasue KoJlbuaTbIX YepBel. o0BekTa
3Ha4YeHUe KOJIbYaThIX YepBen -OpraHu30BaTh JAEATEIbHOCTD B TPYIIaxX U
napax
-BBISIBJIAITh  CBSI3U  CONOJYMHEHUS U
3aBUCUMOCTH  MEXIY KOMITOHEHTaMH
o0BeKTa
-BbIpa0aThIBaTh 00IIIee PEIICHHE
Tema 4.8. Tun Mosarocku
20 | OcobenHOCTH OpraHu3anu -knaccuuuypoBarb MHGOpMalKMi0 1O | 3HATH! CTpOEHHE,
MOJUTIOCKOB. Pa3INYHBIM MIPU3HAKAM KHU3HEIEATEIIbHOCTh MOJUTIOCKOB

Jlabopamopnass paboma Ne 11
«BHenHee CTpoeHNe MOJUTIOCKOBY

Mmuoroo6pasue u 3HauYEHUe
MOJUTIOCKOB

-OpraHu30BaTh JESATEIbHOCTD B IPyIIax U
napax

PAa3HBIX KJIACCOB
YMeTh ONHCHIBaTh IIO IJ1a”ny,
YKa3bIBATb 3HAYCHHUC

Tema 4.9. Tun Yinenucronorue




21 | [TpoucxoxaeHNEe WICHUCTOHOTHX U -ONpeAeNaTh Haubojee palroOHAIBHYIO | 3HATH: CTpOCHHE,
ocobeHHocTH opranuzauuu. Kiace MOCJIEIOBATEIbHOCTh ~ MHAWBUAYAIBHOU | KHU3HEACATEILHOCTh
PakooOpasHbie. JESITEIIbHOCTH YneHUCTOHOTUX Pa3HBIX KJIACCOB
MHoroo0pasue pakooOpa3HbIX. -BHOCHTb HEOOXOJIUMBIE H3MEHEHHUS B | YMETb OIUCHIBaTh IO IUIAHY,

22 | Knacc [TaykooOpa3Hbie. coJiepxKaHue yueOHO! 3aauun yKa3bIBaTh 3HaU€HUE B MPUPOJIE

-CaMOCTOSITEIIHHO BbIpa0aTHIBAaTh | M JKU3HU YEJIOBEKa; O(GOPMIISITH
AJTOPUTM JI€UCTBUIA UTOTH J/D;
-BBICITYIIMBAaTh U OOBEKTUBHO OLEHUBAThH | IPUBOAUTH MPUMEPHI 3HAUYCHUS
JPyroro HACEKOMBIX, KJIellel B Mpupoje,
-COCTaBJISITh CIIOKHBIN TTaH KHU3HH YeJIOBEKa
-popmynupoBaTh Npo6IEMHBIE BOIPOCHI

Kremu -KaueCTBEHHO " KOJIMYECTBEHHO
OMHCHIBATH OOBEKT
-BBICITyIIUBATh U OOBEKTUBHO OLICHUBATH
JPYroro

23 | O0mass xapakTepuUCTHKa KJiacca -OpraHU30BaTh ACATEIHHOCTD B TPYIIIAX U
Hacexomsle. Jlabopamopnas napax
paboma Nel2 «BHeniHee cTpoeHue -BBIpa0aThIBaTh 00IIEe peleHne
HACEKOMBIX»

PasmHOXeHMe " pa3BuTHE -BBISIBJIATH  CBSI3U  CONOJYMHEHUS U
HACEKOMBIX. 3aBUCUMOCTH  MEXJY KOMIIOHEHTaMH
o0BeKTa
3HaueHue u MHOTrooOpaszue -popmynupoBaTh IPOOIEMHBIE BOIPOCHI
HAaCEKOMBIX.
Tema 4.11. Tun Xopaossble.
becuepenHblie :KUBOTHBIE
24 | JlaHueTHUK -OTpeAeTATh Hamboyiee paIlMOHAIBHYIO | 3HATH MPU3HAKH TUTIA
MOCJEI0BATEIbHOCTh ~ MHAWBUIYAIbHOM | XOpIOBBIE, MOJTUTIA
JIESITEIbHOCTH becuepennsie. JIaHIIETHUK.
-COCTaBJIATH CIOXHBIN TIJIaH
-opmynmpoBaTh MPOOIEMHBIE BOTPOCHI
Tema 4.12. Tun Ilo3BoHO4YHBIE
(Yepennnie). Haaknacc ppiobl
25 | O0mas xapakTepucTUKa PhIO. -BBISIBJIATD  CBSI3U  CONOJYMHEHHUS U | 3HAaTh: CHUCTEMbl OPraHoB pbIO,

Jlabopamopnas paboma Ne 13

3aBHCHUMOCTH MCXKAY  KOMIIOHCHTaMH

oprasbl M X QYHKIIUU




«OcobeHHOCTH BHEIIHETO
CTpOEHUsI phI0 B CBSA3HM C 0Opa3zoM
KUZHNAY.

XpsieBble ¥ KOCTHBIE PHIOKI.

00BEKTa

-OpraHn3oBaTh ACATCIIBHOCTh B I'pyIIIax
U rapax

-BBIpa0aThIBaTh 00IIee peleHne

YMETh: pacrno3HaBaTh u
OITMCHIBATh MpeCTaBUTENCH
HaJKIacca PriO®I,

MIPUCIIOCOOJICHHOCTD  XPSIIEBBIX
¥ KOCTHBIX pbIO K MecTam
oOuTaHus

Tema 4.13. Kiacc 3eMHOBOIHEBIE

26 | O6mas XapaKTepUCTHKA -BBISBIISATh ~ CBSI3M  COMOAYMHEHUS W | 3HATh: OPTaHbl M WX (PYyHKIHH,
36MHOBOJHBIX. 3aBHCHUMOCTH  MEXAYy KOMIIOHEHTaMH | OCOOCHHOCTH BHEIITHETO
Jlabopamopnas paboma Ne 14 00BeKTa -OpraHU30BaTh ACSITEIHLHOCTh B | CTPOCHHS, IPUCIIOCOOICHHOCTD
«OcobeHHocTH BHEIITHETr O rpynmnax u mapax K cpene obutanus, oOpa3y
CTPOCHHUS JIATYIIKH B CBSI3U C -BBIpa0aTHIBaTh 00IIee peleHne KHU3HH.
00pa3oM KU3HU.

Muoroo0Gpasue " poib -yCTaHaBJIMBATh MEKIIPEIMETHBIC CBSI3U | 3HATh: MPEICTABUTEICH OTPSIOB

36MHOBOJHBIX -Ka4eCTBEHHO u KoinuecTBeHHO | becxBocThie u XBOCTaThIE;
OTHMCHIBATH OOBEKT IPHUCIIOCOOICHHSI 3€MHOBOIHBIX
-BBICITyIIUBaTh U OOBEKTUBHO OLIEHUBATh | K cpeAe oOuTaHusi, o0pasy
JPYTOTO *u3HU. PoJb B IpHUpoIe U *KU3HU

YeJI0BEKa

Tema 4.14. Kaace

IIpecMmbIKkaoLuecs

27 | O6mas XapaKTEePUCTUKA -BBISIBJISITh  CBSI3M  COMOAYMHEHUS U | 3HATh: OpPraHbl U UX (PYHKIHH,

IPECMBIKAIOLITUXCS. 3aBUCUMOCTH  MEXIY KOMIIOHEHTaMM | 0COOEHHOCTH BHEIIIHETr 0
00BbeKTa CTPOEHHUSI, TPHUCTIOCOOJICHHOCTh
K cpene obOutanus, oOpa3y
YKU3HHU.
Muoroo0pasue -CaMOCTOSITEIbHO BBIpa0aThIBATh | 3HATH: MPEACTABUTEICH OTPSIOB
MIPECMBIKAIOIINXCS, HX POITh QITOPUTM JCUCTBUI TTPECMBIKAFOIIIUXCSI, UX
mpucriocobseHuss K cpene
obuTanus1, 00pasy KU3HU; POJIb B
MIPUPOJIC U )KU3HH YEITOBEKA
Tema 4.15. Knacc ITunst
28 | O0mass XapakTepUCTHKA  TTHII. -OpraHu30BaTh JIESATEILHOCTD B TPYIIAaX M | 3HATh: CUCTEMBI OPraHOB ITHII,

Jlabopamopnas paboma Ne 15
«OCOOEHHOCTH BHEIIHETO CTPOCHUS
ITUIL B CBSI3H C TIOJIETOM)

napax
-BBIpa0aThIBaTh 00IIIee peleHne

opranbl ¥ WX  (YHKIIHH,
OCOOCHHOCTH CTPOCHHUS TITHII,
MIPHUCIIOCOOICHHOCTD K MOJIETY.




YMETh: JOKa3bIBaTh, YTO MTHIIBI
0oJiee COBEpIICHHBIC )KMBOTHBIC
110 CPABHEHHIO C PENTHIIUSIMH.

29 | DKONOTHYECKUE TPYIIIBI IITHI] -KJ1accu(pUUUpOBaTh MHPOPMALMIO TIO | YMETh!
Pa3IUYHBIM NIPU3HAKAM - BBUBIITH  IPHCIOCOOJICHHS
ITUI] K cpefie oOuTanus, oopa3y
KHU3HU.
Ponp nTunl B mpupose u B JKU3HU -hopmynupoBaTh NpoOIeMHbBIE BOIPOCH | 3HAaTh:  OXpaHAEMBbIE  BHIBI
YeJI0BEKa. MECTHOM (hayHBI,
OVEN: NTHIIBL,
IPOMBICIIOBBIE IITHUIIBL.
Kontpons 3Hanunit mo reme «Kiace -yCTaHABJIMBATh MEKIIPEIMETHBIC CBS3M | 3HATh: TOHATUS TEMBI, pOJb
[TTuien -Ka4eCTBEHHO OIHCHIBATh O0BEKT M3y4YECHHBIX ’KUBOTHBIX B
IPUPOE U JIJISl YEJIOBEKa.
Tema 4.16. Kuaace
Muekonurammme
30 | ITepBo3Bepu. Cymuatsie -BBISIBJIATH  CBSI3U  CONOJYMHEHUS U | 3HATh: NPU3HAKU KJacca.
3aBUCUMOCTH  MEXIy KoMmoHeHTamu | OcoOeHHOCTH YTKOHOCA,
o0BeKTa -OIpeaeNnsITh Haubosee | eXUIHBI, CyMYaThIX.
PaMOHATBHYIO nocienoBarenbHOCTh | [Tponcxoxknenne
WH/IMBUYaIbHOM NesTeTbHOCTH MJIEKOITUTAIOLIHX.
BayTpennee CTpOCHHE -BHOCUTh HEOOXOAMMBIE W3MEHEHHUS B | -paclo3HaBaTb M  OIKCHIBATH
MIIeKONUTaonmX. Jlabopamopnas coJiepkaHue yueOHo! 3aauu OpraHbl W CHCTEMBl OpPIraHOB
paboma Nel6 «3yueHue CTpoeHUst -CaMOCTOSATEIBHO BbIpa0aThIBATh | MICKOIUTAIOIINX.
MJIEKOITMTAOLIHX ) ITOPUTM ACHCTBUI - BBUIEMATH  OCOOEHHOCTH
-BBICITYIINBATh U OOBEKTHBHO OIEHUBATH | CTPOEHHUS MIEKOIHTAIOIINX.

31 | OcHOBHBIE OTPAABI MJIALICHTAPHBIX Jpyroro 3HaTh: OCOOCHHOCTH  OTPSOB
MJIEKOTTMTAFOIITIX -COCTaBJISITh CIIOKHBIN TTaH MJIEKOTTUTAFOTIUX:
Jlabopamopnas  paboma  Nel7 -(bopMyIMpOBaTh NPOOJIEMHBIE BOIIPOCH! | HACEKOMOSIHBIE, PYKOKPBLIBIE,
«Pacno3HaBaHue XUBOTHBIX CBOEH TPBI3YHBI, 3aitiie00pa3HebIe,
MECTHOCTH,  ONpeJeNeHHe  UuX XHIHBIE, JACTOHOTHE,
CHCTEMATHYECKOTO TIOJIOKECHHUSD) KHTOOOpa3HEIE,

32 | 3HayeHre MIEKONUTAOLINX HEMapHOKOIBITHBIE,

MapHOKOMBITHBIE, TPUMATHI U JIP.
yMEeTb: TMOSCHATh  3HAYCHUE
MJICKOMUTAIONIUX B MPUPOJE U




XO3AHCTBEHHOH  NEITEILHOCTU
yenoBeka. OO0CHOBBIBATH M €pbI
OXpaHbI IIEMHBIX 3BEPEil.

PA3JIEJI V. IlapcTBO Bupycsol 1
33 | Obmas xapakTepUCTHKa BUPYCOB 1 -yCTaHaBIIMBAaTh MEXXIPEIMETHBIE CBSA3H | 3HATh: MIPOMCXOXKICHHE,
Bupycel - BO30yauTENnM OMACHBIX -Ka4eCTBCHHO u KOJIMYECTBEHHO | CTPOCHUE, 0COOEHHOCTH
3a00s1eBaHu OIIMCHIBaTh OOBEKT JKU3HEAEATENLHOCTH, 3HAYEHUE
-BBICTYIIIMBATh U OOBEKTUBHO OIICHUBATH | BUPYCOB
JIPYTOTO YMETh: TPHUBOAWTH IMPUMEPHI
HaTOr€HHBIX BUPYCOB, OOPBOBI C
HUMHA
34 | 3akiouenune 1
O6nactu npuMmeHeHus | 1 -yCTaHABJIMBATHh MEXKIPEIMETHBIC CBSI3H | (YHIAMEHTAIBHBIC ITOHSTHS
OMOJIOTMYECKUX 3HAHUI OHoJI0run
34 yaca

UTOoro




KanennapHo-temaTudeckoe miiaHupoBanue 9 kiace.

Ne Tema ypoka Kon- Cpoku
YpoKa 60
Yacos
1 Beenenwne. buonorust — Hayka 0 KU3HU 1 01.09-
03.09
MHuoroo6pasue xuBoro mupa. OCHOBHBIE CBOWCTBA )KMBBIX OPraHU3MOB.
Pa3gen 1.CTpyKTYpHasi Opranu3aiusi ;KUBbIX OPraHu3MoB. SUacoB.
2 Heoprannueckue BemiecTBa, BXOIAIINE B COCTaB KJICTKH. 1 06.09-
10.09
Opranuyeckue BEIIECTBa, BXOASIINE B COCTAB KIETKH.
3 [Tnactuaeckuit oomMeH. bruocunres 6enkoB 1 13.09-
17.09
DHepreTUYecKuii 0OMeH
4 [TpokapuoTryeckas KjieTka 1 20.09-
24.09
Oykapuotuyeckas kietka. [lutonnazma.
5 JlaGopatopHas pabota «/3yueHue pacTUTEIbHON U KUBOTHON KJIETKU MOJ] MUKPOCKOIIOM) 1 27.09.-
01.10
OykapuoTuyeckast KieTka. JAnpo.
6 JleneHue KJIETOK. 1 04.10-
08.10
Knerounas Teopust CTpOCHHUS KIETOK
Pa3gen 2. Pa3MHoOKeHHe 1 HHAMBHYAJIbHOE Pa3BUTHE OPraHU3MOB. 3 yaca.
7 becmonoe pasmHoxeHMEe 1 11.10-
15.10
[Tos0BOE pa3zMHOKEHHE.
8 DOMOpHOHATBHBINA MTEPUOT PA3BUTHS. 1 18.10-
22.10
[TocTaMOpHOHANIBHBIN EPUOJT Pa3BUTHS
9 OO111e 3aKOHOMEPHOCTH pa3BUTH. buoreHeTnyeckuii 3aKoH. 1 25.10-
29.10
Paznen 3. HacjieAcTBEHHOCTh M MK3MEHYUBOCTh OPraHM3MOB. 84acoB.
10 OcHOBHbIE OHATHS T€HETUKH 1 08.11-
12.11

['ubpuoornueckuii METo1 M3yUueHus HacaeaoBaHus nmpu3Hakos [ .Mennens




11 [Tepserii 3akon [.Menaens. [TonHoe 1 HEMOTHOE JOMUHUPOBAHHE. 15.11-
19.11
Bropotii 3akon ['.MeHiens. 3aKOH YUCTOTHI FaMeT.
12 Tpertnit 3akon [.Mennens. 22.11-
AHaIM3UPYIOIee CKPEITMBaHUE. 26.11
13 CreruieHHO€e HaCJIEIOBaHNUE I'eHOB.
I'eneruka nona. HacnenoBanue nmpu3HakoB, CLIETVIEHHBIX C [TOJIOM 29.11-
03.12
14 BzaumopeicTBie reHoB
«PelieHue reHeTHYECKHX 3a7]a4 U COCTABJICHHE POJIOCTIOBHBIXY. 06.12-
10.12
15 HacnencTenHas (reHOTHIMYECKas) ©3MEHYUBOCTD
denoTunMyeckas n3MeHIHBOCTh. JlabopaTtopHas padora [locTpoeHne BapralmOHHON KPUBOH (pa3sMepsl JHCTHEB PACTEHHIA, 13.12-
AHTPOIIOMETPUYCCKUEC JAHHBIC YUAIINXCS). 17.12
16 «HacneacTBeHHOCTh M UI3MEHUYHUBOCTh OPraHU3MOB)
LenTpsl MHOr00Opa3us U MPOUCXOKACHUS KyIbTYPHBIX PACTEHUH. 20.12-
24.12
17 CenekIuu pacTeHUH U JKUBOTHBIX.
Cenekiusi MUKpOOPTaHU3MOB. 10.01-
14.01
Pasnea 4. DBosaonus xuBoro mupa Ha 3emie. 11uacos
18 CTaHOBJICHHE CUCTEMATHKH.
OpomonmonHas teopus JKanna barucra Jlamapka. 17.01-
21.01
19 HayuHble 1 conmanbHO-5KOHOMUYECKHE TPEATTOCHUIKH
BO3HMKHOBeHHUs Teopun Y./lapsuHa
VYuenue Y.JlapBuHa 00 HCKYCCTBEHHOM OTOOpE 24.01-
28.01
20 Yuenue Y./lapBuHa 0 €CTECTBEHHOM O0TOOpE
Bun, ero xpurepuu u CTpyKTypbl 31.01-
04.02
21 JlaGopartopHas pabota «/3yueHre n3MeHUNBOCTH, KpUTEPUEB
BUJIa, PE3YJIbTATOB UCKYCCTBEHHOTO OTOOpay
@DopMBI €CTECTBEHHOTO 0TOOpA. 07.02-
11.02
22 ['1aBHBIC HanpaBIeHUs SBOJIOLUH




THIBI 3BOJIIOIIMOHHEIX U3MEHEHNN

14.02-

18.02
23 [TpucnocoOuTenbHbIE 0COOEHHOCTH CTPOSHUS, OKPACKHU TEJa U OBEICHHUS )KMBOTHBIX
«3yuenue npucnocoOIEHHOCTH OPraHU3MOB K Cpeie OOUTAHUSD) 21.02-
25.02
24 3a00Ta 0 MOTOMCTBE.
DU3HOIOTUYECKUE I TAIIUU. 28.02.-
04.03
25 CoBpeMeHHbIE TPEICTABJICHHS] O BOSHUKHOBEHHUH YKU3HHU.
HauanpHbie 3Tarbl pa3BUTHS KU3HU. 07.03-
11.03
26 Ku3Hb B apXeHCKyI0 U IPOTEPO30ICKYIO Y.
Ku3Hb B Maneo30MCKyo 3py. 14.03-
18.03
27 JKu3Hb B ME€3030MCKYIO ApY.
JKu3Hb B KallHO30MCKYIO 3pYy.
28 [TpoucxoxaeHue yemoBeka. 21.03-
25.03
«OBOJIOLHNS JKUBOTO Ha 3eMJIe»
Pa3nes 5. B3aumooTHomeHusi opranusmMa u cpeibl. OCHOBBI 3K0JI0THH. 64acoB
29 Crpykrypa Ouocdepsl.
KpyroBopoT BemiecTs B mpupo/ie. 11.04-
15.04
30 HcTopust popMupoBaHusi COOOIIECTB KHUBBIX OPraHU3MOB.
buoreoneHo3b! 1 OHOIIEHO3BI. 18.04-
22.04
31 AOuoTndeckre (HaKToOpbl CPEIbI.
HHTeHCcHBHOCTD AEUCTBUS (PAKTOPOB Cpeibl. 25.04-
29.04
32 buotnueckue hakTopsl cpeibl
B3anMooTHOIIEHNS MEXTYy OpTaHU3MaMH. 02.05-
06.05
33 [TpupoaHbIe pecypchl U UX UCIIOJIb30BAHHUE.
[TocnencTBus XO3SIICTBEHHOM AESITEIIBHOCTH YEJIOBEKA JIJIsI OKPYIKAIOIICH CPeIbI 10.05-
13.05
34 OxpaHa npupoIsl U OCHOBBI PaIlMOHATIBHOTO MPUPOAOIOJIHb30BAHHUS.




[ToBTOpenne «OO0IIIE 3aKOHOMEPHOCTH 16.05-
20.05

Onucanue y4e0HO-METOAUYECKOT0 U MATEPUAIbHO-TEXHNYECKOr0 o0ecredeHusi 00pa3oBaTeIbLHOIO Mmpoiecca.

1.Yuebnuk. H. . Conun. «buonorus. XXusoit opranuzm». M.:: JIpoda 2014

Y4eOHHMK COOTBETCTBYET (hefiepalibHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHAapTa OCHOBHOTO 00IIero 00pa3oBaHus O OMOJIOTHH.

2.C. IO. bepuukos, B. b. 3axapog, E. T. 3axapoBa, 3. A. BBenenckuii. «['oToBbie joMamiHue 3aaanus». [IpaBuabHbIE OTBETHI HA BOITPOCH! YUeOHHKA
«buonorus. JKusoi opranuzm».

Jns yyammxcest:

1. AxnepoBa U. A., Ceiconsituna H. b.,. Connn H. U. «Terpans mist 1ab0opaTopHBIX pabOT B CaMOCTOSATEIBHBIX HAOMIOIeHHH K yueOHUKY «bronorus.
JKuBoit opranuzmy».

4. Haymos A. A, Crapues I1. E.. «buosnorus. )Kusoit opranusm». buosornueckue KapTsl.

5. HaymoB A. A., Crapues I1. E.. «buonorus. XXusoii opranuzm». buonoruueckrie 1abupuHTHI.

Jns yuurens:

1.AknepoBa U. A.. «Ypoku 6nonoruu k yueOnuky H. M. Connna «buonorus. )Kusoii opranuzm».M.:: JIpoda 2005

2. bpoekuna E.T., Conun H.U. «buonorus. XXuoit opranuzm» 6 kiacc: Meroauueckoe mnocobue k yueOHuky H.U.Conuna «buonorus. Kusoit
opranuszm» 6 kiacc. — M.: JIpocda, 2005. 3. baronkuii C. B., Py6auesa JI. 1., lllypxan. JI. U. «buonorus. )Kupoit opranusm». Tectossie 3aganus M.: [Ipoda
2007

4. Beiconikast M.B.buonorus. xuBoii opranusm. 6 kinacc. [Toypounsie miansl. [To yuebnuky H.W. Conuna Bonrorpan: Yaurens 2007

5. Briconikas M.B.buonorus.. 6-7 knacc. PazsépuyTtoe Tematudeckoe minanupoanue. [1o yueonuky H.M. Connna Bonrorpan: Yuutens 2005

6. Koznoa T.A. buonorus B Tabmunax. 6-11 km: Cropas. mocobue.- M.: lpoda, 2004..

7.Conun H. U,. bpoBkuna E. T. «buonorus. )Kusoii opranuzm». Pabouas TeTpaas 11 yuuTens.

8.. Conun H. U, Aradonosa 1. b.. «TBou oTKpbITHS». ATEOOM-3a1a4UHUK

9.H. U. Conun, B. H. Kupunenkosa. «buonorusi. )Kusoit opranusm». Jlunakruueckue kaprouku-3aganus .M. :JIpoda 2006

10. CuBornazos B.1. ypoku no kypcy H.W. Conunna «buonorus. 6 knacc. XKupoit opranuzm» M: Jlpoda 2006



