IF'OCYAAPCTBEHHOE KA3EHHOE OBLIEOBPA30OBATEJIBHOE YUYPEX/IEHUE
KPACHOJZAPCKOI'O KPAS CITEHUAJIBHA S (KOPPEKIIMOHHA ) LIKOJIA-UHTEPHAT 'OPOJIA
KPACHOIOAPA

YTBEPXKXJIEHO

pelIeHHEeM eJaroruuecKoro coBeTa
ot 30 aBrycra 2024 roaxa nporokon Ne |

[Ipencenarens Tormumit T.I'.
HOANKCH D.H.O.

; OOKYMEHT NOANUCAH
S3NEKTPOHHOW NOAMUCHIO

Ceprucdmar: 00D6F2AS511367E42EFB4545846F7BD31E
Bragensy: Tomah Tareasa Mparopoess
Bencrenrenes: ¢ 01.07.2024 go 24.08.2025

PABOYAA TIPOT'PAMMA

10 OMOJIOTUH

VYpoBeHb 00pa30BaHU: OCHOBHOE 00I11Ie€ 00pa30BAHUE

12 A kiace, (II Buna, Bapuant 3)

KoanuectBo yacoB: 68 yacos (2 yaca B HEJEIIO)

VYuurens Ononorun: Kynpsasiiesa Jlroamumia AHaToIbEBHA

IIporpamma pa3pabdoTaHa Ha ocHOBe pabouci IporpaMmbl Jjiss 9 KIIaCCOB K
muaun YMK B.M. CuBornazoBa (Pabouass mporpamma k nunun YMK B.HA.
Cusormasoa. H.B. ba6uues, B.l1. CuBornaszos. buonorus, 5-9 xmaccel. MockBa
«dpoda» 2019).



IHHOACHUTEJ/IBHAS 3AIINCKA

Pabouas mporpamma mo Ouonoruu s 12 kimacca OCHOBHOTO OOIIEro oOpa3oBaHUsS — CIEIUAIEHOTO
(KOppeKITMOHHOr0) obpazoBaTensHOro yupexaeuus |l suma (Bapuant 1) pazpaborana Ha ocHOBE paboumnx
nporpamM k uaun YMK B. U. CuBornaszosa ans 5—9 knacco (Pabouas nporpamma k nuann YMK B.A.
CusornazoBa. buonorus 5-9 kiaccel. CoctaButenu: H.B. ba6uues, B.M. CuBornazoB. Mocksa. «/Ipoda»
2019 rom)

esn u 3axa4un padoyeii mporpaMmai.

B paboueit nporpaMMe Haluid OTpaskeHHUE LEIH U 334X U3y4eHHsI OMOJIOrMH Ha CTYIIEHH OCHOBHOTO
o0miero o0pazoBaHusl, H3JI0KEHHBIE B MOSICHUTENBHOH 3anucke K [IpumepHoii nporpamme mo 6uonoruu. B
HEH TakKe 3aJI0KEHBI BO3MOXKHOCTH NPEAYCMOTPEHHOTO CTaHAApTOM (OPMHUPOBaHUs Yy OOydaromuxcs
00111ey4eOHBIX YMEHHUI U HABBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB AEATEIBHOCTH U KJIIOYEBbIX KOMIICTEHIMH.

N3ydenne OMONOTMHM HAa CTYNEHH OCHOBHOTO OOMIETO OOpa30oBaHUs HANpaBICHO Ha JIOCTIDKEHHUE
CIEAYIOLINX LIEeTIEH:

. OCBOGHHE 3HAHUM O O>KUBOM MpHUPOJE U TMPUCYIIUX €Hd 3aKOHOMEPHOCTAX; CTPOCHUH,
JKU3HEACSITETFHOCTH U CpefooOpa3yromell poiy KUBBIX OPTraHU3MOB; METONAX TO3HAHUS KUBOU
MIPUPO/IBL; YEIOBEKE KaK OMOCOIMATEHOM CYIIIECTBE; O POJIH OMOIOTHYECKON HAYKH B MPAKTUIECKON
JICATCIBHOCTH JIIOACH;

o OBJIaJIeHHE YMEHUSIMHU TPUMCHSITh OMOJIOTMYCCKUE 3HAHUS I OOBSICHEHUS MPOIIECCOB U SBJICHUI
JKUBOUM TPUPOBI; KUIHEACATEIBHOCTH COOCTBEHHOTO OPraHWU3Ma; HCIOJIb30BaTh MH(OPMAILIMIO O
COBPEMEHHBIX JOCTWKCHHUAX B 00JIACTH OMOJIOTMU U DKOJIOTHH, O (haKTopaxX 30POBbS M PHUCKa;
pabotaTh ¢ OHWOJOTHYECKHMMH TPUOOpaMH, WHCTPYMECHTAMH, CIPABOYHHUKAMH, MPOBOIUTH
HaAOIOIEHHSI 32 OMOJOTHIECKUMHU 00OBEKTAMH U COCTOSIHUEM COOCTBEHHOTO OPTaHHU3Ma;

. pa3sBHUTHE NO3HABATEJIbHBIX MHTEPECOB, HHTEJIEKTYAJBHBIX U TBOPYECKHX CIOCOOHOCTEH B
nporecce NpOBEACHUsT HaOMIONCHUH 3a JKMBBIMU OPraHM3MaMH, OHMOJOIMYECKHUX 3KCIEPUMEHTOB,
paboThI ¢ pa3TMYHBIMUA UCTOYHUKAMU HH(OpMaIny;

o BOCIIMTAHME ITO3UTUBHOIO LIEHHOCTHOTO OTHOLICHMSA K >KUBOW HPUPOXE, KYJIbTYpHl IOBEICHHS B
PUPOAE;
. HCIO0Jb30BaHHE NMPHOOPETEHHBbIX 3HAHUI W YMEHHH B NOBCeJHEBHOW KM3HH I yXola 3a

pacTeHHusMH, TOMAITHIMH KUBOTHBIMH, OLEHKHU TTOCIIEJICTBUI CBOCH NIEATEILHOCTH 110 OTHOIICHUIO
K TPUPOJHON cpele, COOCTBEHHOMY OpraHW3My, 3J0POBBIO JPYTHUX IIOJCH; Ui COONFONCHUS
MpaBUJI IOBEJIEHUS B OKPYKAIOIIEeH cpeie.

Oo0uas xapakrTepucTuka padoueii nporpaMMbl 4 y4eOHOT0 mpoiecca

Pabouas mporpamma, npegHasHadeHHas i u3ydeHust ouonoruu B 12 kmacce (Bapuant Ill) B8 [KOY
nikosie-uHTepHare T. KpacHonapa, siBisieTcst 3aBeplieHHeM U3y4eHUs] OMOJIOTHYECKUX TUCIUTUIAH. Tak Kak
B paboueii nmporpamMme k yueOHukam quHun Y MK B. 1. CuBoria3oBa uzyueHue OMOJIOTUU 3aBEPIIACTCS B
9 i, to 12 k1 I'KOVY mkonsr-uareprata r. KpacHogapa 3aBepiit usyueHue OMOIOTHH 10 porpamme 9
ki1 B. 1. CuBornazosa.

N3zyueHne OMOJIOrUU CKIIaIbIBACTCS CIICIYIOIIUM 00pa3oM:

12 xmacc — 68 yacoB (2 yaca B HEJIEIIO).
Pabouas nporpamma

- NpelyCMaTpUBAECT BHECEHUE YACOB PErMOHAJIBHOIO KOMIIOHEHTA, KOTOPBIE II03BOJAT HW3Y4MTh
MecTHyl0 (Guopy u ¢ayHy, B TOM 4YHCJIE KyJIbTypHBIE pacTeHHUs, TpHUOBL, [JOMAIIHUX U
CEJIbCKOXO35IIICTBEHHBIX KUBOTHBIX, Hacesomux KpacHogapckuii kpaii;

- 4acTb y4yeOHOro marepuana (BBIIEJICHO KVpCcuUgOM) HEKOTOPBIX TE€M Kypca H3ydaercs 0O030pHO,
MPUHIMITEI 0TOOPAa OCHOBHOTO U JIOTIOJIHUTEIBHOTO COJIEPIKaHUS CBS3aHbI C OCOOCHHOCTSIMH TICHXHYECKOTO
1 (PU3UYECKOr0 3/10pOBbs 00YHaAIOLINXCS;

- B pabo4yro MporpaMMy BKIJIFOUEHBI TOJBKO 00s3aTeNbHBIE JIAOOPATOPHBIE M MPAKTUYECKUE PadOTHI
(oTMeueHHbIe * B aBTOPCKOI mporpaMme).



Cucrema ypoKOB COpPHEHTHPOBaHAa HE CTOJBKO HAa Tepefady «rOTOBBIX 3HAHHWN», CKOJBKO Ha
(dbopMUpOBaHUE  AKTUBHOW JIMYHOCTH, MOTHBUPOBAaHHOW K caMooOpa3oBaHUIO, 0OOIagaronien
JIOCTaTOYHBIMHA HaBBIKAMH W TICHXOJOTHYECKHMH YCTAaHOBKAMH K CaMOCTOSITEIFHOMY TOWCKY, OTOOpY,
aHAIM3Y W UCIIOJIF30BAaHUI0 HH(POPMAIIHH.

Ocoboe BHUMaHWE YAEISICTCS MO3HABATENHLHONW AKTUBHOCTH YYalIUXCS, UX MOTHBHPOBAHHOCTH K
CaMOCTOSITENIbHOW y4eOHOU paboTe. B CBs3M ¢ 3TUM Tpu oOpraHu3alyu y4eOHO-ITO3HABATEIILHOM
JISATEIILHOCTH TIPEAIoiaraeTcss padoTa ¢ TETPaJbio C NMEYaTHOW OCHOBOW. B TeTpaib BKIIOYEHBI BOTIPOCHI,
3alaHusl, B TOM YWCIe B opMe JTabopaTopHBIX paboT, cxem, TaONHrIl, HEMBIX PUCYHKOB. YacTh 3amaHMii
BBHITIONHSICTCS. B XOJI€ YPOKa, a 4acTh, KOTOpas TpeOyeT OT ydYeHUKa Pa3MBIIUICHUH WIH OTPaOdOTKU
HaBBIKOB CPaBHEHHUSI, COMTOCTABIICHHS BHITTOIHICTCS B KAUECTBE JIOMAITHETO 3a/IaHMS.

Pesynprarel 0OyueHHs, KOTOpble c(HOPMYIMPOBAaHBl B JESTEIbHOCTHOH ()OpME M MOJIHOCTHIO
COOTBETCTBYIOT (peepaibHOMY KOMIIOHEHTY TOCYJapCTBEHHOI'O CTaHIapTa, HPUBEAEHB B paboueit
nporpaMMe B pazzene «TpeboBanus K ypOBHIO MOATOTOBKU 00YYaIOLIHXCS.

HopmaTuBHO-paBoOBbIE TOKYMEHTHI

1.  ®enepanbHbliii 3akoH OT 29.12.2012 Ne 273-D3 (pen. ot 29.12.2022) «O6 oOpa3zoBaHUH B
Poccuiickoit deneparum» (B mocaeaHe peIaKkiinm).

2. 3akon Kpacnomapckoro kpas ot 16.07.2013 Ne 2770-K3 «0O06 oOpa3oBaHuu B
KpacHomapckom kpae» (¢ u3menenusmu Ha 28 ampens 2023 roza).

3.  ®depepanbHbIl TrOCYyIapCTBEHHbI 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOIO OOILEro
oOpa3oBaHMs, YTBEpKIACHHBIM INpuKazoM MuHuctepcTBa npocsemieHus Poccuiickoit
®enepanuu ot 31 mas 2021r. Ne 287.

4. Ilpukaz MunucrepctBa mpocsemenuss P® or 24 wostOps 2022r. Ne 1025 «O6
YTBEPXKICHUU (eiepalibHON aJanTHPOBAaHHOM 00pa30BaTeNbHOIM MPOrpaMMbl OCHOBHOI'O
o0uiero o0pa3oBaHus Uil 00Y4arOIIKUXCS C OFPAaHUYEHHBIMU BO3MOYKHOCTSMH 3/I0POBBS».

5. IIpuxaz Munnpocsemenus Poccun ot 01.02.2024 Ne 67 «O BHeceHHUM H3MEHEHHH B
HEKOTOpbIe  IpuKa3bl MuHucrepcTtBa npocsenieHuss  Poccumiickoit  @expepannu,
Kacaromuecs (penepanibHbIX aJalTUPOBAHHBIX 00pa30BaTEIbHBIX IPOTPAMM.

6. IIpukaz MunmnpocBemenuss Poccum ot 17.07.2024 Ne 495 «O BHeceHWW W3MCHCHUU B
HEKOTOpble  IpuKa3dbl MuHucrepcrtsa mpocsemieHuss  Pocculickoir  Penepauuu,
Kacaroluecs: peiepanbHbIX aJalTHPOBAHHBIX 00pa30BaTENbHBIX IPOTPAMM).

7. Tlpuxa3 MunuctepctBa npocsemeHust PO or 22 mapra 2021 r. Ne 115 «O0 yTBepkaeHun
[Topsinka opraHu3aluy U OCYIIECTBIIEHUSI 00pa30BaTEIbHOM JAESITENbHOCTH 110 OCHOBHBIM
o01mieo0pa3oBaTesIbHBIM NporpaMMaM — 00pa3oBaTelNbHBIM MPOTrpaMMaM HayalbHOTO
00111eT0, OCHOBHOTO OOIIETr0 U CPEAHETO OOIIETO 00pa30BaAHUSY.

8. Vka3 Ilpesugenra P® ot 9 HosOps 2022 r. Ne 809 «O6 yrBepxiaeHun OcHOB
roCy/1apCTBEHHOW MOJUTHUKYU MO COXPAHEHUIO U YKPEIUICHUIO TPAAUIIMOHHBIX POCCUNCKUX
JlyXOBHO-HPABCTBEHHBIX LIECHHOCTEW».

9. Tlocranosnenue ['maBHOTO TOCYIapCTBEHHOTO caHuTapHOTro Bpaya PD ot 28.09.2020 Ne
28 «O6 yrBepxaenuu canutapHbix npaBuin  CII  2.4.3648-20 «CanutapHo-
SMUAEMHOJIOTHYECKHE TPEOOBaHUS K OPraHU3alMsIM BOCIIUTAHUS U 00y4YeHUs], OTAbIXa U
03710pOBJIEHUS JIeTel U MoJioexu» (3apeructpupoBaHo B Munrocre Poccun 18.12.2020
Ne 61573).

10.  TlocranoBnenue ['1aBHOTO rOCyIapCTBEHHOTO CaHUTapHOTO Bpada PD ot 28 saBaps 2021
r. Ne 2 OO0 yrBepxkaeHuun caHuTapHbix mnpaBun u HopMm CanlluH 1.2.3685-21
«'urueHnyeckue HOPMAaTUBBI U TpeOOBaHUS K oOecredyeHHuto 0e30macHOCTH U (WJIH)
0e3BpeIHOCTH Ui YeloBeKa (akTopoB cpeabl ooutaHus» (nainee - CanlluH 1.2.3685-
21).

11.  Ilpukaz Muno6puayku Poccun ot 9 urons 2016 r. Ne 699 «O06 yTBep»KA€HUU NepedHs
OpraHM3aIyii, OCYIIECTBISAIOMUX BBITYCK Y4€OHBIX MOCOOUN, KOTOPHIE TOMYCKAIOTCS K
UCIOJB30BAaHUIO MpU pEATU3allid HMEIOIMX TOCYAapCTBEHHYIO aKKpEIUTALUI0
00pa3oBaTeNbHBIX MPOrPaMM HAYaJILHOTO 00IIEr0, OCHOBHOTO 00IIEro, CpeaHero o0Iero



12.

13.

14.

o0Opa3oBaHU.

[Ipuka3z MunncrepctBa mpocsemenuss PO ot 21.09.2022 Ne 858 «OO06 yrBepkaeHun
¢denepanbHOrO nepeyHs y4yeOHUKOB, AOMYIICHHBIX K HCIOJB30BAHUIO NPH peaTH3aluu
UMEIOUINX TOCYIAapCTBEHHYIO aKKpEAUTAlMI0 0Opa3oBaTENbHBIX MPOrpaMM HadajgbHOTO
o0mIero, OCHOBHOrO 0OmIero, CpeAaHero oO0mero o0pa3oBaHHS OpPraHU3ALUSMH,
OCYIIECTBISIOIUMMU  00pa30BaTeNIbHYIO JACSATENbHOCTh M YCTAHOBIIGHUS IPEAEIHLHOTO
CpOKa HCIIOJIb30BAaHMSI UCKIIOYEHHBIX YUCOHUKOBY» (C M3MEHEHUSMHU M JOMOJHEHUSMHU OT
21 uronst 2023r., ot 21 deBpans, 21 mas 2024r.)

[Tpuka3 MunuctepcrBa npocsemieHust PO ot 18 utons 2024 1. Ne 499 «O6 yTBepxaeHun
denepanbHOro MepevHsl AIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB, JAOIMYIIEHHBIX K
UCTIOJIB30BAaHUIO TPU  pPEAIM3alMU  HMEIOIIUX T'OCYJapCTBEHHYIO aKKPEIUTAIHIO
00pa3oBaTeNbHbIX IPOrPaMM HA4YaJIBLHOTO O0IIEro, OCHOBHOTO OOIIET0, CPeHEro 001Iero
00pazoBaHUN.

[TucbmMo MuUHUCTEPCTBA 00pa3oBaHus, HayKu B MostoaexkHou momutuku KK ot 13.07.2021
r. No 47-01-13-14546/21 «O coctaBieHuH pabO4YMX MPOrpaMM Y4eOHBIX NPEAMETOB H
KaJICHIapHO-TEMaTH4eCKOI0 IIIaHUPOBAHUS.

15. PaGouas nporpamma x yueOnukam auauu YMK B. U. Cupornaszosa nns 5—9 kiaccos

(Pabouas mporpamma k snuHun YMK B.W. Cuornazoa. buonorus 5-9 kiacchl.
Cocrasutenu: H.B. babuues, B.W. CuBornazoB. Mocksa. «/Ipoda» 2019 rox)

16. Ilpuka3 MwunucrtepcrBa mnpocBemienus Poccuiickoii ®enepamuun ot 22 mapra 2021 r.

Nell5 «O6 yrBepxknenuu [lopsiaka opraHu3anuu M OCYIIECTBICHUS 00pa30BaTeIbHOM
JeSITEILHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM — 00pa30oBaTeIbHBIM
nporpaMMaM — HadajdbHOrO OOMIETr0, OCHOBHOTO OOMIETO ¥ CpPEAHEro oOIero
o0Opa3oBaHUM».

17. TIIporpamma Bocnutanusis ['KOY mkonei-untepnara r. KpacHomapa, yTBepKIeHHas
pemieHrnemM negarorudeckoro cosera ot 30.08.2024 r. (mporokon Nel ot 30.08.2024
rona).

18. Pacnopsoxkenue IlpaButensctBa P® ot 09.04.2016 Ne 637-p «O Konuenmuu
npenoaaBanus XuMuu B Poccuiickon @enepannmy.

19. Konuenmusi mpemnogaBaHus y4eOHOro Kypca «OHOJOrHsi» B 00pa3oBaTelbHBIX
OpraHH3aLMsIX Poccuiickoit benepanyu, pEeATU3YIOIINAX OCHOBHEIE
00111e00pa3oBaTeNibHBIC MPOTPAMMBI, yTBepxkeHa pemieHueMm Kosmmernn MwuHHCTEpCTBa
npocsenienust Poccuiickoit deneparuu (mpotokon ot 23 okTsa6pst 2020 r. No I[IK1BH).

Tabaumna TeMaTHYECKOro pacnpeejeHust KoIuuecTBa 4acos B 12 kiacce
Ne /i Conepsxanne (pasnesia, TeMbI) KoanvecTBo 4acos
ABTOpCKas PaGouas
nporpaMma | mporpamma
9 Kk 12 ka
Beenenne 3 3
Pazgen 1. CTpyKTypHas opraHnu3anus 11 11
KHUBBIX OPraHU3MOB.
Tema 1.1. XuMudeckasi OpraHu3aiusi KIETKH. 3 3




Tema 1.2. OOMeH BEILIECTB U TPEOOPa30BaHUE SHEPTHH B 3 3
KJIETKE.
Tema 1.3. Ctpoenue u GyHKIUH KIETOK. 5 5
Paznen 2. Pa3mHo:keHHe U HHAUBUIYaJbHOE Pa3BUTHE 4 4
Opranusmos.
Tema 2.1. Pa3sMHOKEHHE OPraHU3MOB. 2 2
Tema 2.2. UHauBUIyanbHOE pa3BUTHE OPTaHU3MOB. 2 2
Pasnen 3. HacnencTBeHHOCTh U U3MEHYMBOCTH OPTAHU3MOB. 17 19
Tema 3.1. 3aKOHOMEPHOCTH HACJICIOBAHUS IIPU3HAKOB. 10 12
Tema 3.2. 3aKOHOMEPHOCTH U3MEHYHBOCTH. 4 4
Tema 3.3. Cenekiiust pacTeHuU, )KUBOTHBIX U 3 3
MHKPOOPTaHH3MOB.
Paspen 4. OBoJOIHUSA KUBOTO MHPa Ha 3emuie. 19 20
Tema 4.1. Pa3zBuTre OHOJIOTHH B JJOJJAPBHHOBCKUIN 2 2
TepUOJI.
Tewma 4.2. Teopus Y. JlapBrHa 0 TPONUCX0XKIEHUH BHIIOB 3 3
MyTEM €CTECTBEHHOTO 0TOOpa.
Tewma 4.3. CoBpeMeHHBIE IPEJICTABICHUS 00 SBOIIOIHH. 5 5
MUKpPO3BOJIIOLMS K MAKPOIBOJIFOLIMSL.
Tewma 4.4. IIprcnocobIeHHOCTh OPTaHU3MOB K YCIIOBUSIM 3 4
BHEUIHEH Cpe/ibl KaK pe3yNbTaT 3BOJIOIHH.
Tewma 4.5. Bo3HUKHOBEHNE )KU3HU Ha 3eMle. 2 2
Tema 4.6. Pazurtue xusHu Ha 3emiie. 4 4
Paznen 5. B3auMooTHoIIEHNs1 OPraHU3MAa U Cpe/bl. 8 8
OCHOBBI 3K0JIOTHH.
Tewma 5.1. buocdepa, e€ cTpykrypa u QyHKINH. 5 5
Tewma 5.2. buoctepa u yenopexk. 3 3
IloBTOpEHME, 00001IEHNEe M KOHTPOJIb OCHOBHBIX 3
3HAHMIA ¥ NPUEMOB CaMOCTOAATEJIbHOI paboThI 1O
Kypcy.
HUTOT'O 62 68
Pe3epB 6 u
COIEPKAHUE OBYUEHMUSI B 12 KJIIACCE
Beenenue(3u)

MecTo Kypca B CHCTEME €CTECTBEHHO-HAYYHBIX AUCITUIUIMH, a TaKKe B OMOJOTHYECKUX Haykax. llemn m
3a/1aud Kypca. 3HaueHHe MpeaMeTa Uil MOHUMaHUsl €IMHCTBA BCETO JKMBOTO U B3aUMO3aBUCUMOCTH BCEX
yacteid Owocdepbl 3emiid. YPOBHH OpraHU3AlMU JKU3HU: MOJEKYJISIPHO-TEHETHUECKUH, KIIETOYHBIN,
TKaHEBBIN, OPTaHHBINA, OPTaHU3MEHHBIN, MMOMYJISIIMOHHO-BHIOBOH, OMOTEOIICHOTHICCKUNA B OMOChEpHBIi.
EnumHCTBO XMMHUYECKOTrO COCTaBa XUBOM MaTEPHUM; OCHOBHBIE TPYIIBl XUMUYECKUX 3JIEMEHTOB U MOJIEKYJI,
obpasyromue >kuBoe BemecTBO Omocdepsl. KilerouHoe cTpoeHHE OpraHW3MOB, HACEISIOMIMX 3EMITIO.
OOMeH BemeCTB H  CaMOpETylslus B Owojormdeckux  cucremax. CaMOBOCIpPOU3BEICHHUE;
HACJEACTBEHHOCTh M M3MEHYMBOCTb KaK OCHOBAa CYIIECTBOBAaHUS XKMBOM Marepuu. Poct u pasButue.
Paznpaxxumoctb; GopMbl H30MpATEIILHON PEaKIMi OPraHU3MOB Ha BHEIIHHE BO3JICHCTBHUS. PUTMHUYHOCTH
MPOIECCOB KU3HEACITECIHBHOCTH; OMOIIOTUYECKIE PUTMBI U UX 3HaueHHUe. [[MCKpPeTHOCTh dUBOTO BEIIECTBA
1 B3aMMOOTHOIICHHUS YaCTH M LEJI0r0 B OMOCHUCTEMax. DHEPro3aBUCUMOCTD YKUBBIX OPraHU3MOB; (DOPMBI



notpebneHust »Heprun. llapcTBa XKMBOW NPUPOABI; KpaTKas XapaKTePUCTHKA €CTECTBEHHOW CHCTEMBI
KJlaccu(UKAINU KUBBIX OpraHn3MoB. BumoBoe pazHooOpasue.

Hemoncmpayua
CxeMbl, OTpaKaIIINEe CTPYKTYPHI LAPCTB >KUBOU MPUPOIBI.

INPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs 10IKHBI 3HATh:

— YPOBHU OpraHM3alliM KUBOI MaTepUH U Hay4HbIE TUCUUIUINHBI, 3aHUMAIOIIUECS N3yUYCHUEM
IPOLIECCOB )KU3HEAEATEIILHOCTH Ha KaXKA0M U3 HUX;

— XUMHYECKHUH COCTaB JKHUBBIX OPraHU3MOB;

— POJIb XUMHUYECKUX 3JIEMEHTOB B 00pa30BaHUH OPraHMUECKUX MOJICKYII;

— CBOWCTBA XMBBIX CUCTEM U OTJINYHE UX MPOSBICHUM OT CXOIHBIX IIPOLIECCOB, IPOUCXOAAINX B
HEXUBOU IPUPOJIE;

— [IapCTBa XUBOW MPHUPOJIBI, CACTEMATHKY U MPECTABUTENIEH pa3HBIX TAKCOHOB;

— OPHEHTUPOBOYHOE YHCIIO U3BECTHBIX BUAOB KUBOTHBIX, PACTEHUIl, TpHOOB U MUKPOOPTaHU3MOB.
VYyamuecs 10JDKHBI yMETh:

— JIaBaTh OIPEENIEHUs] YPOBHEN OPraHU3alliH )KUBOTO U XapaKTepU30BaTh MPOLIECCHI
KU3HEIESTEIbHOCTH Ha KXKIIOM U3 HHX;

— XapaKTepH30BaTh CBOWCTBA KUBBIX CHCTEM;

— OOBSICHATH, KaK MPOSBIISIOTCS] CBOMCTBA KUBOTO HA KAXKJOM M3 YPOBHEH OpraHU3allui;

— MIPUBOJUTH KPATKYIO XapaKTEPUCTUKY HCKYCCTBEHHOM U €CTECTBEHHON CHCTEM KIIacCU(PHUKAIINH KUBBIX
OpraHU3MOB;

— OOBSICHATH, TOYEMY OPTaHU3MBI OTHOCST K Pa3HBIM CUCTEMaTHYECKHM TPYIIIaM.

Paznen 1.

CTpyKTypHasi OpraHu3aums ;KUBbIX Opranu3mos (11 4)

Tema 1.1.

XUMHNYECKAA OPTAHU3ALNA KJIIETKUA (3 u)

DJIeMEHTHBIN cOCTaB KIETKH. PacnpocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIJ B 00pa3oBaHKE KHUBOH MaTepHU
U OOBEKTOB HEKUBOH NpUpOAbl. MakposJeMeHThl, MHKPOIJIEMEHThI; HMX BKJIaX B 00pa3oBaHHE
HEOpPraHWYeCKUX M OpPraHMYeCKHUX MOJIEKYJl >KMBOIO BellecTBa. HeopraHumdeckue MOJEKYIbl KHBOTO
BellecTBa. Boja; ee xuMuveckue cBoiicTBa U Ouosorndeckass posib. Colli HEOPraHMYECKHX KHCIOT, UX
BKJIal B OOECIeYeHHE MPOLECCOB XHU3HEAEITEIbHOCTH M IMOAJep)KaHue romeocrasa. Poib KaTHOHOB M
QHHOHOB B O0OECHEYEHMM NPOLECCOB KHU3HeAesTenbHOCTH. OcMOC U OCMOTHYECKOE [IaBJICHHE;
OCMOTHYECKOE TOCTYIIJIEHHE MOJIEKYI B KiIeTKy. Oprannyeckue MoJieKyJbl. bronornueckre moaumepsr —
Oenku; WX CTPYKTypHas opraHuzauus. DOyHKOUM OCJKOBBIX MOJEKYNI. YTJEBOAbI, UX CTPOCHHE H
Ouosiornueckasi ponb. JKUpbl — OCHOBHOM CTPYKTYPHBIN KOMIIOHEHT KJIETOUHBIX MEMOpPaH W MCTOYHHUK
sueprun. JIHK — wmomexyner HacienctBenHoctu. Pemyrumkarmus JIHK, mepemaua HacneacTBeHHOM
uHQOpMaIMK W3 TIOKOJIeHHsT B moKoieHue. [lepemava HaclieJICTBEHHOW wWH(pOpMaNUKd W3 sapa B
muromiazmy; Tpanckpunuus. PHK, ee crpykrypa m ¢ysxkumn. HMHpOpManmoHHBIE, TpaHCIIOPTHHIE,
pudocomanbHbie PHK.

Hemoncmpayus

OObemMHbBIE MOZETHN CTPYKTYPHOH OpraHu3anyy OMOJIOTMYECKUX MOJIMMEPOB — OEJKOB M HYKJIEHHOBBIX
KHCJIOT, UX CPAaBHEHUE C MOAEIISIMA UCKYCCTBEHHBIX MOJMMEPOB (HAIpUMep, MOJTMBUHMWIXIIOPUIA).
HPEJIMETHBIE PE3YJIBTATbI OBYUEHUSA

VYyamuecs: 1ODKHBI 3HATh:

— MakKpodJIeMEHTBI, MUKPO3JIEMEHTBI, UX BKJIaJl B 00pa30oBaHUE HEOPraHMYECKUX U OPTaHMUECKUX
MOJIEKYJI )KUBOT'O BEIIECTBA;

— XUMHYECKHE CBOWCTBA 1 OMOJIOTHYECKYIO POJIb BOJIBI;

— POJIb KATHOHOB ¥ aHHOHOB B 00€CIIEUEHNH MPOLIECCOB JKU3HEACATENEHOCTH;

— YPOBHH CTPYKTYPHOM OpraHU3aIiy OEIKOBBIX MOJIEKYIT;

— TIPUHIIMITBI CTPYKTYPHON OpraHU3alii U GYHKIUH yTIIEBOJIOB;

— NPUHIMIIBI CTPYKTYPHOH OpraHu3aluy U QYHKIUH KHPOB;

— cTpyKTypy HykienHoBbIX kucnoT (JJHK u PHK).

VYuaiuecs 10KHbI YMETh:

— OOBACHATH NPUHIUI AEHCTBHS (HEPMEHTOB;

— XapakTepu30BaTh QYYHKINHU OEJIKOB;

— OTMeYaTh SHEPTeTHUECKYIO POJIb YIIIEBOJIOB M INTACTHYECKYIO (YHKIIUIO KUPOB.

Tema 1.2.

OBMEH BEIIECTB U [IPEOBPA3OBAHUE DHEPI'MIU B KJIETKE (3 u)



OOMeH BeIecTB U MpeoOpa3oBaHNUe YHEPTHUH B KJIETKe. TpaHCIIOPT BEIISCTB Yepe3 KIICTOUHYI0 MeMOpaHy.
[MuHo- 1 parounTo3. BHyTpHKIETOUHOE MUIIEBAPEHUE U HAKOIUICHHE YHEPTHUH;

pacuienieHne rioKo3bl. buocuHTes 6enKoB, )KUPOB H YTIIEBOJIOB B KIIETKE.

HPEJIMETHBIE PE3YJIbTATBI ObYYEHUSA

VYyamuecs: TOKHB YMETh:

— OMHUCHIBaTH OOMEH BEIIECTB U MPEBPALICHUE SHEPTHHU B KIIETKE;

— MPUBOIUTH MOAPOOHYIO CXeMy Mporiecca OMOCHHTE3a OEITKOB.

Tema 1.3.

CTPOEHHUE U ®YHKIMNU KIIETOK (5 1)

[Tpokapuotnueckue kieTku: (opma m pasmepbl. Llutomnazma OakrepuanbHol kieTkd. OpraHuzanus
MeTtabonm3ma y npokapuoT. ['enerndeckuii anmapar 6aktepuii. CopoobpazoBanne. PasmaoxxeHne. Mecto
W pOJb MPOKApUOT B OMOLEHO3ax. DyKapHOTHUYecKas KieTka. L{uTormasMa SyKapHOTHYECKOW KIIETKH.
Opranemisl TUTOIUIA3MBL, UX CTPYKTypa U GyHkuuu. LlutockeneT. BritoyeHus: U ux poib B MeTabonu3Me
kieTok. Kiierodnoe siipo — UEHTp yHpaBiIeHHS >KU3HEAEATENbHOCTHI0 KIeTKH. CTPYKTYPBI KIIETOYHOTO
snpa: saepHas 000JI09YKa, XpOMaTHH (TeTEPOXPOMAaTHH), SAPHIIKO. OCOOCHHOCTH CTPOCHHS PACTHTEIHLHOM
knetku. [enenne xnerok. Kinetku B MHOTOKIIETOYHOM opranusme. [lonsTue o nuddepeHInpoBKe KIETOK
MHOTOKJIETOYHOTO Opranu3Ma. MUTOTHYECKHUI IIUKIT: HHTepdasa,

penymmkanus JHK; wmuro3, ¢assr muroTHUECKOTO AENEeHHS W MPeoOpa3oBaHUS  XPOMOCOM.
Bronoruueckuii cMpic1 ¥ 3HayeHHe MUTO3a (Oecroinoe pa3MHOXKEHHUE, POCT, BOCIOJIHEHUE KIIETOYHBIX
MOTEPh B PU3HOJOTUIECKUX U MATOJIOTUYECKUX YCIOBUsX ). KiieTouHas TeopHst CTpOCHUS OPraHU3MOB.
Jemoncmpayusn

[lpuHOMTIHAIEHBIE CXEMBI  YCTPOWCTBa CBETOBOTO ¥ JJIEKTPOHHOTO  MHKPOCKOMOB. (CXeMbl,
WITIOCTPUPYIONIME METOJbl IpernapaTUBHONM OMOXUMHHM M HMMMYHoJoruu. Mogjenu kieTkd. CXeMbl
CTPOCHHS OPraHOUAOB PACTUTEIBHOM U JKMBOTHOM KJIETOK. MHuUKpompenapatbl KIETOK pPACTCHUU,
JKUBOTHBIX M OJHOKIIETOYHBIX TPHOOB. DUTYPHl MUTOTHYECKOTO NIENEHUS B KIETKaX KOpeIiKa JyKa MO
MHUKPOCKOIIOM M Ha cxeme. MartepHaibl, paccKa3blBarollue O OHOorpadusax Y4YeHBIX, BHECHIMX BKJIaJ B
pa3BUTHE KIETOYHOU TEOPUU.

Jlabopamopnuie u npakmuueckue padomot

N3yyeHnne KIeToK OakTepHii, paCTEeHUH 1 )KUBOTHBIX Ha FOTOBBIX MHUKpOIIpenapaTax*.

NPEAMETHBIE PE3YJIbTATbI OBYUEHUSA

Yyamuecs: TOIKHBI 3HATH:

— ONpEeeNIeHUS TIOHATHI: «IIPOKAPHUOTHD), «IYKAPUOTHD), «XPOMOCOMBI», «KaPUOTHID», KMUTO3Y;

— CTpOEHHE MPOKAPUOTUIECKON KIIETKH;

— CTpOoeHHe NMPOoKapuoT (0aKTeprH U CHHE3eNIeHbIe BOJOPOCITH (IMaHOOAKTEPUN));

— CTpPOEHUE dyKAPUOTHUECKON KIIETKH;

— MHOT000pa3ue 3yKapuor;

— OCOOEHHOCTH CTPOEHUS paCTUTEIHHON U )KHBOTHOM KIIETOK;

— TJIaBHBIE YaCTH KIIETKHU;

— OpraHOWBI IUTOIUIA3MBI, BKITIOUCHHST;

— CTaJIull MUTOTHYECKOTO IIUKJIa U COOBITHUS, TPOUCXO/ISIINE B KJIETKE Ha KaXXI0W U3 HUX;

— TIOJIOKEHUS KJIETOYHOM TEOPHUHU CTPOCHUS OPTaHU3MOB;

— OMOJIOTUYECKHUN CMBICIT MUTO3A.

VYuaiuecs 10KHbI YMETh:

— XapaKTepu30BaTh META0O0IHM3M y MPOKAPHUOT;

— ONMCHIBATh T'€HETHYECKUH armapar OaKTepui;

— OMHUCBIBATH MPOIIECCH CIIOPOOOPA30BAHUS M PA3MHOKEHHS IPOKAPHOT;

— OOBSICHAITH MECTO U POJIb IIPOKAPHOT B OMOIICHO3AX;

— XapakTepHu30BaTh QYHKIHUK OPraHOMI0B HUTOIIA3Mbl, 3HAYCHNE BKIIOUCHUH B KU3HEIEATEIHLHOCTH
KJIETKH;

— OIHUCHIBATH CTPOCHUE U PYHKITUH XPOMOCOM.

METANPEJMETHBIE PE3YJIbTATbBI OBYYEHUS

VYuamyecs JOIKHBI YMETb:

— COCTAaBIISITh CXEMBI U TAOIUIIBI [Tl MHTETPAIIMH ITOJTyYCHHBIX 3HAHWUH;

— 00001aTh ¥ JeNnaTh BBIBOJBI 110 H3yYEHHOMY MaTepHay;

— paboTarhb C JOMOJHUTENEHBIMU HCTOYHUKaMHU HH(POPMALIMHU U UCTIONB30BaTh UX JUISI TOUCKA
HEO0OXOMMOT0 MaTepHaIa;

— TMPECTaBIATh U3YUCHHBIN MaTepuall, UCIOIb3Ysl BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA;

— OOBSICHATH PUCYHKH U CXEMBI, IPEACTABICHHbIC B yUeOHUKE;

— CaMOCTOSTEIILHO COCTABIATE CXEMBI IIPOLIECCOB, MPOTEKAIOIINX B KIJIETKE, H «IIPUBSI3bIBATHY OT/EIbHBIC
WX OTalbl K Pa3IMYHBIM KIIETOYHBIM CTPYKTYpaM;



— WJUTIOCTPUPOBATH OTBET MPOCTEHITUMHU CXEMaMH U PUCYHKaMH;

— paboTaTh ¢ MUKPOCKOIIOM U M3TOTOBIIATH MPOCTEHUIIINE IPENapaThl A1l MUKPOCKOITMYECKOTO
UCCJIEIOBAHNS.

Paznmen 2.

Pa3mHoskeHHe M MHANBUAYAIbHOE Pa3BUTHE OPraHu3MoB (4 )

Tema 2.1.

PASMHOXEHUWE OPIAHU3MOB (2 1)

CymHOCTh M (OpPMBI pPa3MHOMKEHHUS OpPraHM3MOB. becronoe pa3MHOKEHHE PAcTeHHWH W IKUBOTHBIX.
[TonoBoe pa3MHOKEHHE J>KMBOTHBIX W PpACTCHHUI; 0Opa3oBaHHME TIIOJIOBBIX KJIETOK, OCEMEHEHHE H
OIUIOIOTBOpeHME. buromornyeckoe 3HadeHWe TMOJOBOrO pasMHoxkeHus. [‘amerorenes. Ilepuonsr
00pazoBaHMsI TIOJIOBBIX KIIETOK: pa3MHOKEHHE, POCT, co3peBanue (Meio3) u popmupoBanre. OcOOCHHOCTH
criepMaroreHe3a 1 oBoreHesa. OIIo0TBOpEHHE.

Hemoncmpayusn

IInakaThl, WILTIOCTPUPYIONINE CIOCOOBI BET€TATHBHOTO Pa3MHOXKEHHS IUIOJOBBIX JEPEBbEB M OBOIIHBIX
KynbTyp. MuKponpenapatsl siinekieTok. dororpadun, orpakaromye pa3HooOpa3ue MOTOMCTBA Y OJTHOM
Hapbl POJUTENEH.

HNPEIMETHBIE PE3YJBTATBI OBYYEHUS

VYyamuecs: TOIKHBI 3HATH:

— MHOroo0Opasue GpopM O6ecronoro pa3MHOKEHHSI U TPYIIIBI OPTraHU3MOB, JJIS1 KOTOPBIX OHU XapaKTepHbI;
— CYIIHOCTb TIOJIOBOT'O Pa3MHOXEHHUS M €ro OMOIOrnYecKoe 3HaYCHHE,

— TIPOIIECC TaMETOTeHe3a;

— MeH03 1 ero OMOJIOTHYECKOe 3HAYCHHE;

— CYIIHOCTb OTIOJIOTBOPEHHS.

VYyamuecs: TOIKHBI YMETh:

— XapaKTepU30BaTh OMOJIOTHUECKOe 3HAUEHNE OECTIONOT0 Pa3MHOKEHNS;

— 00BSACHATH MPOIIECC Mei03a, IPUBOASIIIUI K 00pa30BaHUIO TaIlIOUIHBIX I'aMET.

Tema 2.2.

NHANBUJYAJIbHOE PAZBUTUE OPITAHU3MOB (OHTOI'EHE3) (2 1)

OMOpHOHANBHBIN Tepro pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTHU APOOIICHHS; 00pa30BaHKUEe OJJHOCIOWHOTO
3apoppla— OnacTyinsl. [acTpymsnus; 3aKOHOMEPHOCTH 00pa30BaHUsI

JIBYXCJIIOWHOTO 3apojblimia — TracTpyibl. [lepBuuHbIii opraHoreHe3 w nanpHeimmas nuddepeHmrpoBKa
TKaHel, opraHoB u cucteMm. l[locTamOpmoHanbpHBIN mepuon pa3BuThsi. DOpMBI MOCTIMOPHOHAIBEHOTO
nepuoaa pa3sutus. HenpsimMoe pasBuThe; TONHBIM M HENoJHBIA MeTamMop(o3. Buonoruveckuii cMbICH
pasButus ¢ Mmeramopdo3zom. [Ipsmoe pazutue. PocT onpeneneHHbIN U HEOTpeeTIeHHBIH.

Jemoncmpauyusn

Tabmu1bl, WJUTFOCTPUPYIOIIKE TIPOIece MeTaMopdo3a y OECIO3BOHOUHBIX (3KECTKOKPBUIBIX U
YemyH4aTOKpPBIIbIX HACEKOMBIX) M MTO3BOHOYHBIX (aMpuOuii).

INPEJMETHBIE PE3YJIbTATBI OBYYEHUS

VYuamniuecs 1OJKHEI 3HATD:

— Ompe/eNieHue MOHITHS «OHTOTEHE3;

— MEePUOAN3AINI0 HHIUBUIYAIEHOTO Pa3BUTHS;

— 9Tansl IMOPHOHATEHOTO Pa3BUTHS (JIPOOIIEHUE, TACTPYJIAIHSI, OPTaHOTeHE3);

— (hopMBI TOCTIMOPHOHAIILHOTO MTEPHOA PA3BUTHS: HEIIPSIMOE Pa3BUTHE, PA3BUTUE C ITOJHBIM H
HCIIOJIHBIM ITPEBPALICHUEM

— MpsIMOE Pa3BUTHE;

— 0COOEHHOCTH OMPEENIEHHOTO W HEOMPEAEIEHHOTO POCTa.

VYuaiuecs 10KHbI YMETh:

— OMNHUCBIBATH MPOLECCH, MPOTEKAIOIIUE TPU APOOJICHUH, TACTPYIISALUHN U OPraHOI€HE3E;

— XapakTepu30BaTh HOPMBI TOCTIMOPHOHATIEHOTO Pa3BUTHS;

— pa3ianyaTh COOBITHS, COMPOBOXKAAIONINE PA3BUTHE OPraHU3Ma P TIOJTHOM M HEMOJTHOM IPEBPAIIeHNN;
— OOBSICHATH OMOJIOTUYECKUH CMBICI Pa3BUTHUS C METaMOP(HO30M;

— XapaKTepH30BaTh Talbl OHTOI'€HE3a IPH MPSIMOM [TOCTAMOPHUOHAIBHOM Pa3BUTHH.
METAINPEJMETHBIE PE3YJIBTATbI ObBYUEHUS

VYuaiuecs 10KHbI YMETh:

— CPaBHHUBATb U COMOCTABIIATE MEXLY COOOW 3TANbl pa3BUTHA KUBOTHBIX H3YYEHHBIX TAKCOHOMUYECKUX
rpy1;

— HCIIOJIB30BaTh I/IHJIYKTHBHLIﬁ u JICJIYKTI/IBHl)Iﬁ IMOAXOABI ITPU N3YYCHHHU KPYIIHBIX TAKCOHOB,

— BBIABJIATH IPU3HAKU CXOJICTBA M Pa3iIM4usA B Pa3BUTUH )KUBOTHBIX Pa3HBIX IPYIII;

— 00001maTh U AeNaTh BEIBOJBI 10 U3YYEHHOMY MaTepHaly;



— paboTaTth ¢ OMOTHUTEILHBIMI HCTOYHUKAMU HH(POPMAIIUHU U UCTIONB30BATh UX JUISI TOUCKA
HE00XOMMOT0 MaTepHaa;

— NPEJCTaBISATh U3YUCHHBIN MaTepUall, UCIOJIb3YSl BOZMOXHOCTH KOMITbIOTEPHBIX TEXHOJIOTUH.

Paznen 3.

HaciencTBeHHOCTh U H3MEHYHBOCTH OpraHu3MoB (19 u)

Tema 3.1.

3AKOHOMEPHOCTU HACJIEJOBAHUS ITPU3HAKOB (12 4)

OtkpeiTiie . MeHmeneM 3aKOHOMEpPHOCTEH HacaeIOBaHHUS TPU3HAKOB. [ HMOPHUAOIOTHYECKUNA METO
W3YYCHUS HACIIEACTBEHHOCTH. MOHOTHOPUIHOE M MOJUTUOPUTHOE CKPEIUBAHUE.

3akonsl Mengens. HeszaBucumoe U CIEIUIGHHOE HacleOoBaHUE. [ eHETHYecKoe OmpeaesICHHE IIoa.
T'enorun kak nenoctHas cucteMa. BzaumoaelcTBrE TeHOB B ONIPEIEICHUU IPU3HAKOB.

Hemoncmpayusn

Kapter xpomocoM uenoBeka. PogocnoBHBIC BBIJAIONMIUXCS MPEACTaBUTENCH KYJIbTYphl. XPOMOCOMHBIE
AHOMAJINH YeJIOBeKa ¥ X (EHOTUIHYECKHE TIPOSIBICHUSI.

Jlabopamopusie u npakmuyeckue padonoi

Penienne reHeTUUECKUX 3a/1a4 M COCTABICHUE POAOCIOBHBIX.

HPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA

Yyamiuecs 10JKHbI 3HATh!

— ONPEACIICHUS TOHATUN: «T€H», «TOMUHAHTHBIA FE€H», «PELUECCUBHBIN T€H», «ITPU3HAK)», KCBOHUCTBOY,
«(hEeHOTHI», «KTCHOTHID», «HACIICACTBEHHOCTDY, KA3MEHUYUBOCTBY, «MOIU(DUKALINNY, «KHOPMA PEAKIIHI,
«MYTaLAN», «COPT», KIOPOAA», KIITAMM;

— CYIIIHOCTH THOPHIOIIOTHIECKOTO METOAA U3YIEHHUS HACIIEACTBEHHOCTH;

— 3aKoHBI MeHaens;

— 3akoH MopraHa.

VYyanuecs T0KHBI YMETh:

— UCTOJB30BaTh MPHU PEUICHUH 33724 T€HETHICCKYIO CUMBOJIUKY;

— COCTAaBIIATH T€HOTHUITHI OPTAaHU3MOB U 3aITUCHIBATH UX TaMETHI;

— CTPOUTh CXEMBI CKPEIIUBAHMS IPYU HE3aBUCUMOM U CLEIJICHHOM HACJIEAOBAHUH, HACIEIOBAHUU,
CIICTIJICHHOM C TTOJIOM;

— XapaKTepU30BaTh CYIIHOCTh TCHETUYECKOTO OMPEICIICHUS TI0Ja Y PACTCHUN U )KUBOTHBIX;

— XapaKTepU30BaTh F€HOTUII KaK CUCTEMY B3aUMOJCUCTBYIOUIMX T€HOB OPraHU3Ma;

— COCTaBIIATh MPOCTEUIINE POAOCIOBHBIC U PEIIATh TCHETUUECKHE 3a1a4H.

Tema 3.2.

3AKOHOMEPHOCTHU UBMEHYNBOCTH (4 u)

OcHoBHbIE (POPMBI U3MEHUYNBOCTU. | €HOTUIINYECKAasT U3MEHYMBOCTh. MyTanuu. 3Ha4eHHE MyTaIlli IS
MPAKTUKU CEJIbCKOT0 XO03siicTBa U OuoTexHonoruu. KomMOWHATHBHAsT W3MEHYMBOCTh. DBOJIOIMOHHOE
3HAYCHHEC KOMOMHATHBHOM HM3MEHUMBOCTU. DEHOTUNHMUECKAs, WIA MOIU(UKANUOHHAS, U3MEHYMBOCTD.
Ponp ycnoBuil BHEIIHEHN cpebl B pa3BUTHH U MIPOSIBICHUH IPU3HAKOB U CBOMCTB.

Hemoncmpayusn

[Mpumepsl MOIUPHUKATMOHHONH H3MEHYUBOCTH.

Jlabopamopnuie u npakmuueckue padomot

[TocTpoeHne BapralmOHHOW KPUBO# (pa3Mephl JIUCTHEB PACTEHUM, aHTPOIIOMETPUIECKUE TaHHBIE
y4ammxcs).

HPEAMETHBIE PE3YJIbTATBI OBYUYEHUS

VYyaniuecs 10JKHBI 3HATh:

— BUJBI I3MEHUYHUBOCTHU U PA3IAYUS MEKIY HUMHU.

VYuaiuecs 10KHbI YMETh:

— pacrno3HaBaTh MYTAIMOHHYIO 1 KOMOMHATUBHYI0 U3MEHYHBOCTb.

Tema 3.3.

CEJIEKLIMSI PACTEHUH, )KUBOTHbBIX U MUKPOOPI'AHU3MOB (3 1)

LleHTpbl MPOUCXOXKIEHUS W MHOT000pa3usl KyJbTypHBIX pactenuid. Coprt, mopopa, mramm. MeTomabl
CEJICKLMU PAaCTEHUU M KUBOTHBIX. JIOCTHMXKEHUS M OCHOBHBIC HANpPAaBICHUS COBPEMEHHOM CENIEKIIUH.
3HaYCHHE CETCKINU TS PA3BUTHSI CEITbCKOXO03SHCTBEHHOTO

MIPOU3BOJICTBA, METUIIMHCKOH, MUKPOOHOIOTHIECKON U APYTHX OTPACIICH MPOMBINIUICHHOCTH.
Jlemoncmpayusn

CpaBHHUTENBHBIN aHAN3 ITOPOJ] MOMAITHUX KUBOTHBIX, COPTOB KYJIbTYPHBIX PACTCHHA W WX IUKHAX
npeakoB. Komneknuu u mpemapaTsl COPTOB KYIbTYPHBIX PACTCHUH, OTIIMYAIONITAXCS

HAUOOJBIIEH IJIOJJOBUTOCTHIO.

HPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA

VYuanuecs 1OKHEI 3HATh:



— METO/IbI CENEKLINH;

— CMBICIT ¥ 3HAUEHUE SIBIICHUI reTepo3uca U NOJUIUION TN,

VYyammecst JOHKHBI YMETb:

— 0OBACHATH MEXaHU3MBI TIEpeIaur IPU3HAKOB U CBOMCTB M3 MIOKOJICHUS B TIOKOJICHHE M BOSHUKHOBEHHUE
OTIIMYHN OT POAUTEIHCKUX (POPM Y TOTOMKOB.

METANPEIMETHBIE PE3YJIBTATBI OBYUEHUSA

VYyanuecs T0IKHBI YMETh:

— JIaBaTh XapaKTEPUCTHKY T€HETHIECKUX METOIOB U3YUCHHUS OMOJIOTHIECKUX OOBEKTOB;

— paboTathb ¢ y4eOHUKOM, pabouell TeTpaablo U AUAAKTHICCKUMH MaTepHalaMu;

— COCTaBIISITh KOHCIIEKT Taparpada yaeOHHKa 0 W/WIK Toclie U3y4YeHUs] MaTeprala Ha YPOKe;

— pa3palaThIBaTh TUIaH-KOHCIIEKT TEMBI, HCITOJIB3YS pa3Hble HCTOYHUKY MH(OPMAIINN;

— TOTOBUTH YCTHBIE COOOIICHHS U MMCbMEHHBIE pedepaThl Ha OCHOBE 0000LICHUS MaTeprala y4ieOHHKa U
JIOTIOJTHUTENBHOM TUTEpaTyphI;

— MOJIb30BATHCSI IOUCKOBBIMU cucTeMamu MHTepHeTa.

Paznen 4.

IBoJIonMs KUBOro Mmupa Ha 3emJe (20 u)

Tema 4.1.

PA3BUTUE BHUOJIOI' MU B JIOJJAPBUHOBCKUI ITEPHO/T (2 1)

Pazeumue duonocuu 6 dodapsunosckuil nepuod. I ocnodcmeo 6 Hayke npeocmagieHull 06 «UsHaAuYAIbHOU
YenecooopasHOCUY U HeUIMeHHOCIU HcUgou npupodsl. Pabomul K. Jlunnes no cucmemamuxe pacmeHui
u orcugomuwix. Jeomoyuonnas meopus XK. b. Jlamapka.

JHemoncmpayusn

Buoepapuu yuenvix, énecuux 6xnao 6 pazgumue 360m0yuOHHLIX udell. Kusno u deamenvuocms JK. b.
Jlamapka.

Tema 4.2.

TEOPUA Y. AAPBMHA O [TPOUCXOXJEHNU BUJOB ITYTEM ECTECTBEHHOI'O OTBOPA (3 u)
[Mpeamocbuiku Bo3HUKHOBeHUs yuyenuss Y. JlapBuHa: AOCTIKEHUST B OOJACTH ECTECTBEHHBIX HAyK,
skcnieannoHHbI Matepuan Y. [lapsuna. Yuenue Y. [lapsuna o0 mckyccTBeHHOM oTOOpe. Yuenue Y.
JapBuHa 0 ecrecTBeHHOM oTOOpe. Buag — aneMeHTapHas SBONIONMOHHAS eauHUIA. BceoOmias
WHIWBUAYaTbHAas U3MEHUYMBOCTD U M30BITOUHAS YMCICHHOCTh MIOTOMCTBA.

Bbopr0a 3a cymecTBoBaHUE U €CTECTBEHHBIN OTOOP.

Jemoncmpayusn

buorpadus Y. lapBuna. MapuipyT v KOHKpeTHbIE Haxoku Y. JlapBrHa BO BpeMs IIyTEIISCTBUS Ha
Kopabie «buriby.

INPEJMETHBIE PE3YJIbTATBI OBYYEHUS

VYuamnuecs 1OJKHEI 3HATD:

— MPEJCTABIEHUS €CTECTBOUCIIBITATENIEH JOJAPBUHOBCKOM 3MOXHU O CYIIIHOCTH KUBOW ITPUPOABL;

— B3l K. JIuHHEs Ha cucTeMy >KMBOTO MUPA;

— OCHOBHBIE MOJIOKEHUs IBoMOIMOHHOM Teoprn XK. b. Jlamapka, ee mo3UTHBHBIE B OITMOOYHBIE YEPTHI;
— yuenue Y. /lapBuHa 00 HCKYCCTBEHHOM 0TOOPE;

— yuenue Y. /lapBuHa 0 eCTECTBEHHOM OTOODE.

Vyamuecs T0IKHBI YMETh!

— OIICHHMBATh 3HaUCHHE IBOJIOIIMOHHOM Teopuu XK. b. Jlamapka Jij1s pa3BuTHs OUOJIOTHY;

— XapakTepU30BaTh IIPEANOCHUIKM BOSHUKHOBEHUS DBOJIIOLIMOHHOM Teopun Y. JlapBuHa;

— J1aBaTh ONPEAEIICHUS MOHITUN «BUII» U «IIOMYJISILUSY;

— XapaKTepH30BaTh MPUYUHBI OOPHOBI 32 CYIIIECTBOBAHUE;

— ONpEeNITh 3HaUeHNE BHYTPUBHIOBON, MEKBHUIOBOH OOPHOBI 32 CyIIECTBOBaHNE M OOPHOBI C
abuoTnyeckuMu (pakTopamu Cpeasbl;

— JlaBaTh OLIEHKY €CTECTBEHHOTO 0TOOpa KaK pe3yibTaTa O0pbOBI 3a CYIIECTBOBaHHUE.

Tema 4.3.

COBPEMEHHBIE ITPEJICTABJIEHUM A Ob 5BOJIFOLINN.

MHUKPOSBOJIIOLNA 1 MAKPO2BOJIFOLIUA (5 u)

Bun kak TeHETWYEeCKH W30JUpPOBaHHAs CHCTEMA; pPENpPOAYKTHBHAS M3OMAIUS W €€ MEXaHH3MBI.
[lonynsimuoHHast CTPYKTypa BHAA; DKOJOTHYECKWE W TEeHETHYECKHE XapaKTePUCTHKH MOIYJIALNH.
[omynsiuust — aneMeHTapHas »JBOJIONMOHHASA eauHuNa. IlyTH M cKopocTb BHIOOOPa3OBaHMS;
reorpaduueckoe U 9KOJIOTUIECKOe BUI000pa3oBaHue. [ 1aBHbIe HAIIpaBJICHUS SBOJIOIMOHHOTO TpoIiecca.
Apomopdo3, wamoanmamrtarms, oOmas JereHepanus. OCHOBHBIE  3aKOHOMEPHOCTH — DBOJIIOLIUH:
JUBEPreHIys, KOHBEpreHuus, napauienusM. [IpaBuia sBoNOLMM TpyNI OpPraHU3MOB. Pe3ynbTarsl
SBOJIOLMU: MHOrooOpasve BHIOB, OpraHUYEecKas Leleco00pa3sHOCTh, IOCTENEHHOE YCIOKHEHHE
OpTraHM3aIHH.



Hemoncmpavyusn

CxeMbl, WTIOCTPUPYIOLIHE Mpoliecc Treorpaduiaeckoro BuaooopazoBanus. JKuBble pacTeHHUs U KUBOTHBIC,
repOapuy M KOJUICKIINH, TIOKA3bIBAIOIINE UHINBUIYAILHYIO H3MEHUYUBOCTh U

pazHooOpaszne COpTOB KYNBTYPHBIX PACTCHHH WM TIOPOZ AOMAIIHHUX JXHUBOTHBIX, a TaKXe pPe3yJIbTaThl
MIPHUCIIOCOOIEHHOCTH OpPTaHW3MOB K cpefe OOWTaHWS W Pe3yNbTaThl BUA00OpasoBaHusA. lIpumepsr
TOMOJIOTHYHBIX M aHAJIOTHYHBIX OPTraHOB, HUX CTPOEHHS M TPOUCXOXKICHHS B OHTOreHese. CXeMbl
COOTHOIIEHHS ITyTeH TMPOTPECCHBHON OWMOIOTHYECKONH HBONIONWU. Marepuaisl, XapaKTepH3YIOIIhe
MIPEACTABUTENICH KUBOTHBIX M PAaCTEHUMN, BHECEHHBIX B KpacHyl0 KHUTY M HaXOIAUIMXCS IOJ OXpaHOu
rocy/apcTBa.

Jlabopamopnvie u npakmuueckue padonuoi

N3y4enre nprcnocobIeHHOCTH OPraHU3MOB K cpefie OOUTaHH ™.

N3yyeHne N3MEHYHBOCTH, KPUTEPUEB BUA, PE3yJIbTATOB HCKYCCTBEHHOTO O0TOOPa Ha COPTax KYJIbTYpPHBIX
pacTeHuii™.

HPEJIMETHBIE PE3YJIbTATbBI OBYYEHUS

VYyamuecs: TOIKHBI 3HATH:

— 3HaYeHHUe 3a00Thl O TOTOMCTBE JJIsl BBLDKHBaHUS,

— ONPEJICIICHUS TIOHATHH «BUI» U IOy,

— CYIIHOCTh T€HETHYECKHX MPOIECCOB B MOMYJISIIHSIX;

— (opmbl BUI00Opa30BaHUS;

— OCHOBHbI€ 3aKOHOMEPHOCTH 3BOJIIOILMH: TUBEPreHINI0, KOHBEPTEeHINIO U MapajIeTu3M;

— pe3yIbTaThl IBOJIOIUH.

VYyamuecs: TOKHBI YMETh:

— OOBSICHATH MPUYMHBI Pa3/ieeHUs] BUJOB, 3aHUMAIOIINX OOIIMPHBIN apeall OOMTaHHs, Ha TOMYJISINN;

— XapaKTepPU30BaTh MPOIECC IKOJIOTUIECKOTO U Teorpadpmaeckoro BHI000pa30BaHus;

— OIIEHWBATh CKOPOCTh BHI0O00PA30BAHUS B PA3IMUHBIX CHCTEMATHIECKAX KATETOPHUSIX KUBOTHBIX,
pacTeHuii 1 MUKPOOPTaHH3MOB;

— XapakTepHu30BaTh apoMop}o3, HanoafanTaluIo | O0IIYIO JIeTeHePaInIo;

— MPUBOJUTH MPUMEPHI TOMOJIOTUYHBIX U aHAIOTHYHBIX OPTaHOB.

Tema 4.4.

[IPYICITIOCOBJIEHHOCTh OPTAHU3MOB K VCJIOBUSIM BHEIIHEN CPEJIbI KAK PE3YJIbTAT
OBOJIIOLNU (4 )

buonornueckuii mporpecc m Ouonormueckuii perpecc. IlpucmocoOuTensHBIE 0COOEHHOCTH CTPOCHUSI.
IToxpoBuTENbCTBEHHAS OKpacKka MOKPOBOB Tella: CKPHIBAIOIIAst OKpacka (0THOTOHHAS,

JIBYXTOHOBAs, PacwICHSIONIass W Jp.); TpeaocTeperamomas okpacka. Mumukpus. llpucnocoburenpaoe
MOBEIEHUE IKUBOTHBIX. 3abora o moromctBe. Dusmomormyeckune anmantanud. OTHOCHTEIHHOCTH
MPUCTIOCOOIEHHOCTH.

Hemoncmpayus

Nnmoctpanum, 1eMOHCTPUPYIONINE CTPOSHUE TeJa JKUBOTHBIX U PACTUTEIHHBIX OPraHU3MOB,
obecrieurBaroliee BBDKHBAHUE B TUIMWYHBIX JUTSI HUX YCJIOBHSIX CyIlecTBOBaHHA. [IprMepsl

Pa3INYHBIX BHJIOB TOKPOBUTEIHLCTBEHHON OKPACKH Y KHBOTHBIX.

Jlabopamopnuie u npakmuueckue padomot

OO6cyx1eHre Ha MOJIEISIX POJIA IPUCIIOCOOUTETHHOTO TIOBECHHS KUBOTHBIX.

NPEIMETHBIE PE3YJIbTATbI OBYUEHUS

VYuamnuecs 1OJKHEI 3HATD:

— TIJIaBHBIE HAITPABIICHUS 3BOFOINH: OMOJIOTHYECKAN POTpece U OMOIOTHYECKUI perpecc;

— THUIIBI TOKPOBUTENBCTBEHHON OKPacKH (CKpPBIBAIOIIAs, IPEJOCTEPETaroas) H UX 3HaU€HUE TS
BBDKHMBAHUS;

— OTHOCHUTEJBHBIN XapakTep MPUCIOCOOICHUIH;

— 0COOEHHOCTH NPUCTIOCOOUTENHFHOTO MTOBEICHHS.

VYuaiuecs 10KHbI YMETh:

— IPUBOJUTH IPUMEPHI IPUCIIOCOOUTENILHOTO CTPOEHHS Tella, TOKPOBUTEILCTBEHHON OKPAcKH MOKPOBOB
Y TIOBEJICHHSI JKUBBIX OPTaHU3MOB.

Tema 4.5.

BO3HUKHOBEHMUE XXN3HU HA 3EMIJIE (2 4)

Oprannyeckuii MUp Kak pe3yJlbTaT 3BOJIOLMH. BO3HUKHOBEHME U pa3BUTHE >KU3HM Ha 3emJe.
XuMudeckuit, mpeaononornyeckuii (teopus akanemuka A. M. Omapuna), 6MOIOTHYECKUi U CONMATbHBII
dTanbl pa3BUTHSA KHUBOM Marepuu. ODUIIOrEHETHUECKUE CBS3M B IKHBOW TNPUPOJIE; €CTECTBEHHAS
KIJIACCU(UKAIHSI )KUBBIX OPTaHU3MOB.

Jemoncmpayusn



CxemBbl BOBHUKHOBEHHSI OTHOKJIETOYHBIX 3YKapHOT, MHOTOKJIETOYHBIX OPTaHU3MOB, PA3BUTHS IIAPCTB
pacTeHUl U >KUBOTHBIX.

HOPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA

VYyamuecs: TOJKHBI 3HATH:

— Teoputo akamemuka A. M. OnapuHa 0 IporUCX0KACHUH KU3HU Ha 3eMIIe.

VYyamuecs TOJKHBI YMETh:

— XapaKTepHU30BaTh XUMHUICCKUH, MPeAOMOIOTHICCKIH, OMOIOTHIECKUH M COITUATBHBIA dTAIbl PA3BHTHS
’KMBOW MaTepuu.

Tema 4.6.

PA3BUTHUE KU3HU HA 3EMIIE (4 u)

PazBuTHe xm3HM Ha 3emiie B apXeWCKyl0 M TPOTEPO30HCKYI0 Spbl. IlepBhle ciempl XU3HH Ha 3emie.
[NosiByIeHME BCEX COBPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX JKUBOTHBIX. [IepBEIC XOPIOBKIC.

PazButre BOgHBIX pacTeHuil. Pa3BuTHe XU3HU Ha 3eMJjie B Malie030MCcKyio 3py. [losBieHre u 3BOIIOLNS
CYXOITyTHBIX pacTeHu#. [1armopoTHHKH, CEMEHHbIE MAIOPOTHUKH, TOJIOCEMEHHBIE

pacTteHns. Bo3HHKHOBEHHE MO3BOHOYHBIX: PBHIO, 3eMHOBOJHBIX, MPECMBIKAIOMMXCS. Pa3BuTre XU3HH Ha
3emiie B ME3030MCKYI0 M KallHO30MCKyro dpbl. [losiBleHne M pacmpocTpaHEHHE MOKPHITOCEMEHHBIX
pacteHuil. BO3HUKHOBEHHE NITUIl U MIICKOTTUTAIOIIHX.

TlosiBnenue u paszputue npumatoB. IIpoucxokieHue dvenoBeka. MecTo ueloBeKa B JKMBOH MpUpOJE.
CucreMaTiueckoe moyoxkenne Buna Homo sapiens B cucteMe >KHBOTHOTO MHpa.

[Ipu3Haky ¥ CBOMCTBa YelIOBEKa, MO3BOJISIFOIINE OTHECTH €TI0 K Pa3IWYHBIM CHUCTEMATHUYECKUM TpyIam
LApCTBa )XKUBOTHBIX. CTaIUU HBOJIIOIIMY YEIOBEKA: APEBHEUILINI YEIOBEK, IPEBHUI

YeIoBeK, MePBble COBpeMeHHbIe Jroan. CBONCTBa YenoBeKa Kak Omonormdeckoro Buaa. llomymsmmonHast
cTpykTypa Buaa Homo sapiens; uesnoBeueckre pachl, pacooOpa3oBaHHE; €IHMHCTBO MPOUCXOXKACHUS pac.
AHTUHayYHAs CYyITHOCTh pacu3Ma.

JHemoncmpayusn

Penponykuun xaptun 3. Bypuana, orpaxaromux ¢ayHy ¥ (Qiuopy pa3lUYHBIX 3p U MepuojoB. CxeMbl
Pa3BUTHS IAPCTB KUBOW mpupoabl. OKaMEHEIOCTH, OTIEYATKH PACTCHHM B JAPEBHHUX Mopojax.Momjenu
CKEJIETOB YeJIOBEKa W MO3BOHOYHBIX )KHBOTHBIX.

HNPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA

VYuamuecss 1OJDKHEI 3HATD:

— 9Tanbl Pa3BUTHS KUBOTHBIX M PACTEHUH B Pa3NIUYHBIC MTEPHOIBI CYIIIECTBOBAHUS 3EMIIH;

— IBUXKYIIHME CHIIBI aHTPOIIOTEHE3a;

— CHCTEMaTHYEeCKOe MOJIOKEHUE YeJIOBEKA B CHCTEME KHUBOTHOTO MHUPA;

— CBOICTBa YeJIOBeKa KaKk OMOJIOTHYECKOTO BHIA;

— STanbl CTAHOBJICHHUS YeJI0BeKa KaK OMOIIOTHYECKOT0 BU/IA;

— pacsl 4eJoBeKa U UX XapaKTepHbIE 0COOEHHOCTH.

VYuaiuecs 10KHbI YMETb:

— ONMCHIBATh PA3BHUTHE )XKU3HH Ha 3eMJIe B apXEHCKYIO U MTPOTEPO30OMCKYIO DPHI;

— ONMCHIBATh PAa3BUTHE )KU3HU Ha 3eMIIe B MTAIE030MCKYIO 3pY;

— ONMCHIBATh PAa3BUTHE )KU3HU Ha 3eMJIe B ME3030MCKYIO 3py;

— ONMCHIBATh PA3BUTHE KU3HU Ha 3eMIie B KaHHO30UCKYIO 3pY;

— XapaKTepPU30BaTh POJIb MIPAMOXO0XKICHHUS, Pa3BUTHS TOJIOBHOTO MO3Ta U TPY/Ia B CTAHOBJICHUU Y€JIOBEKa,
— OIpoBEpraTh TEOPHUIO PaCHU3Ma.

METAINIPEAMETHBIE PE3YJIBTATbBI OBYUYEHUS

VYyamuecs TOIKHBI YMETh:

— paboTathb ¢ yueOHHUKOM, pabouell TeTpaablo U AUJAKTUICCKUMU MaTepUaaMu;

— COCTAaBIISITh KOHCIIEKT Taparpada yaeOHUKa JI0 W/WIIK TIoclie N3yYeHUs] MaTepualia Ha YPOKe;

— pa3pabaThIBaTh TUIaH-KOHCIIEKT TEMBI, HCITOJIB3YS pa3HbIe HCTOYHUKU MH(OPMAIINN;

— TrOTOBUTH YCTHBIE COOOIICHHUS U MMUCEMEHHBIE pedeparTsl, HCIONIb3ysl HHPOPMAIIUIO YIeOHNKA H
JOITIOJIHUTCIIBHBIX HCTOYHHKOB,

— TOJIb30BAThCSI MOUCKOBBIMU cucTeMamu MHTepHeTa;

— BBITIOJTHATH JTAOOPATOPHBIC PAOOTHI MO/ PYKOBOJICTBOM YUUTEIS,

— CpaBHHMBAThb HpeHCTaBHTeHeﬁ Pa3HbIX I'pynIl paCTeHI/Iﬁ " )KUBOTHBIX, J€JIaTh BBIBOAbI HA OCHOBEC
CpaBHEHUS,

— OLICHHUBATh CBOMCTBA MOPOJ] JOMAITHUX KUBOTHBIX U KYJIbTYPHBIX PACTEHUHN MO CPABHEHUIO C JUKUMU
NpeIKaMHu;

— HaxOJUTh HH(OPMAIHIO O PA3BUTHH PACTEHUH M KUBOTHBIX B HAYYHO-TIOMYJSIPHOM JTUTEpaTypeE,
OMOJIOTMYECKUX CIOBAPSX U CIPABOYHUKAX, aHAIM3UPOBATH U OLIEHUBATH €€, TIEPEBOIUTh U3 OJTHOU

(bopMEI B ApyTyIO;



— CPaBHUBATh U COIOCTABIIATH MEXKAY COOOM COBPEMEHHBIX M HCKONAEMbIX )KMBOTHBIX U3Y4EHHBIX
TaKCOHOMUYECKHUX TPYTIIT;

— HCII0JIb30BaTh UHAYKTUBHBIN U J€AYKTUBHBIA OIXOABI IPU U3yYEHUH KPYITHBIX TAKCOHOB;

— BBIABJISTH [IPU3HAKU CXOZCTBA M Pa3JIMuMs B CTPOCHUH, 00pa3e KU3HU U [TOBEJCHUHU KUBOTHBIX U
YeN0BeKa;

— 00001maTh U AeNaTh BEIBOJBI 10 M3YYEHHOMY MaTepHay;

— IPEACTaBIATh U3YUEHHBIN MaTepuall, UCIO0Ib3YsI BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH.
Pa3znen 5.

B3anmooTHOmIeHus1 opranusMa u cpebl. OCHOBBI 3K0JI0THH (8 1)

Tema 5.1.
BUOC®EPA, EE CTPYKTYPA U ®YHKIUMU (5 1)
buocepa — xuBas oOonouka mmanetsl. CrTpykTypa Ouoctepbl. KommnoHenTsl Oumocdepsl: XKuBoe

BEIIECTBO, BUOBOI cOCTaB, pa3HOOOpasue 1 BKJIa] B Onomaccy. BuokocHoe u KocHoe

BemiectBo O6ruochepsr (B. U. Bepranckuit). Kpyrosopot BemecTB B npupose. EcrecTBeHHbIe co0o0mecTBa
JKUBBIX OPraHn3MOB. broreorieHo3p1. KOMITOHEHTHI OHMOTE€01IeHO30B: MPOAYIIECHTHI,

KOHCYMCHTBI, DPEIYLICHThL. BHOIICHO3bI: BHJIOBOE pa3HOOOpasue, IUIOTHOCTh MOMYJISAIMA, OuoMacca.
AbGuotndeckue ¢GakTopsl cpeabl. Poilb TeMIepaTyphl, OCBEIICHHOCTH, BIQXKHOCTH M JPYTHUX (AKTOPOB B
JKU3HEACSTETFHOCTH co00MIecTB. IHTEHCHBHOCTD AEHCTBUS (DaKTOPOB CpeNbl; OTPaHUINBAIOIINN (PaKTOP.
BiaumogeiicTBrue GakToOpoB cpeibl, PeIeibl BHIHOCIUBOCTH. bruoTtndeckue (akropsl cpensl. Llenu u cetn
MUTaHKUS. DKOJIOTHYSCKUE MUPAMUIIBL: YHCeN, OMoMacchl, SHeprur. CMeHa OuolieH030B. [IpUYMHBI CMEHBI
OmoIIeH030B; (OpPMUPOBAaHME HOBBIX CcO0OmECTB. DOPMBI B3aWUMOOTHOIICHHH MEXAY OpraHU3MaMHu.

[lo3uTHBHBIE OTHOIICHWS — CHUMOMO3: MYTyajau3M, KOOMeparus, KOMMEHCATU3M. AHTHOMOTHYECKHE
OTHOIIEHUS: XUIITHUYECTBO, MAPA3UTU3M, KOHKYpeHIusi. HelTpalbHble OTHOIIICHUS — HEHUTpaTu3M.
JHemoncmpayusn

CxeMbl, WIUTIOCTPUPYIOIIKE CTPYKTYpY Onocepbl M XapaKTEepU3YyIOIUE €€ OTACIbHBIE COCTABHBIC YaCTH.
Tabnuiel BHUAOBOTO cOocTaBa M pa3HOOOpasusi KHUBBIX OpraHu3MoOB OHocdepbl. CXeMbl KpyroBopoTa
BemiecTB B mpupoje. KapTel, oTpakaromiye reojlormyeckyo UCTOPHI0 MaTepUKOB, pacHpOCTPaHEHHOCTh
OCHOBHBIX OmoMoB cymu. Huadumemer u kuHOQUIEMBE «buochepa». I[lpumepsr cumOmoza Mexmy
NPEACTABUTEISIMHA PAa3IMYHBIX HAPCTB KUBOH MPHPO/IBL.

Jlabopamopnuie u npakmuueckue padomaot

CocTaBiieHre CXeM MepeIadn BeIECTB U dYHePT U (IeTel MUTanus)*.

W3yyeHre u onrcaHue 3KOCUCTEMbI CBOEII MECTHOCTH, BBISIBIICHUE THIIOB B3aMOJCHCTBUS pa3HbIX BUAOB
B JIaHHOM 3KOocHUCTeMEe™.

HNPEJMETHBIE PE3YJIbTATbBI OBYUYEHUA

VYyamuecs: 10JDKHBI 3HATh:

— ompeJieNieHHsI TOHATHH: «Orocdepar, «IKOIOTUD), KOKPYKAIOIAs CPEIay, «Cpeaa OOUTaHus,
«IPOAYICHTBI», KKOHCYMEHTBI», «PEAYIICHTBI»;

— CTPYKTYpPY ¥ KOMIIOHEHTHI OHochepsl;

— KOMITOHEHTHI JKHBOTO BEIIIECTBA U €r0 (DYHKIIHH.

VYuaiuecs 10KHbI YMETb:

— KJaccupUIUPOBaTh SKOJIOTHYECKHEe (haKTOPBI;

— XapakTepHu30BaTh Oromaccy 3eMiH, OHOJIOrHYECKYI0 IPOIYKTUBHOCTD;

— OMNHUCHIBATh OMOJIOTHYECKUE KPYTOBOPOTHI BEMIECTB B MIPUPOJIE;

— OOBSICHATH JIeHiCTBUE a0MOTHYECKUX, OMOTHIECKUX U aHTPOTIOT€HHBIX (DaKTOPOB;

— XapaKTepH30BaTh U Pa3iIndaTh 3KOJIOTUIECKHUE CUCTEMbl — OMOTeO0eH03, OMOLIEHO3 U arpOLICHO3;

— pacKpbIBaTh CYIIHOCTh M 3HAYEHUE B MIPUPOIE CAMOPETYIISIIHH;

— OIKCHIBATH MPOIIECC CMEHBI OMOIIEHO30B M BOCCTAHOBIICHHSI TPUPOIHBIX COOOIIECTB;

— XapakTepHu30BaTh HOpMBI B3aUMOOTHOLICHUI MEXy OpraHM3MaMu: CHMOHMOTHYECKHE,
AHTHOMOTHYECKHE U HEHTpalbHBIE.

Tema 5.2.

BUOC®EPA U YEJIOBEK (3 u)

[Ipupoanslie pecypchbl 1 UX UCIOJIB30BaHHE. AHTPONIOTeHHBIE (PAKTOPBI BO3ACHCTBHS Ha OMOLIEHO3bI (POJIb
YeJIoBeKa B IPUPOJIE); TOCTIEICTBUS XO3IHCTBEHHON AEATEIHHOCTH YEIOBEKA.

[Ipobnembl  palOHaLHOTO  MPHUPOJIONIONH30BAHUS, OXPaHbI MPHUPOJBI: 3allMTa OT 3arps3HEHUH,
COXpaHEHHE 3TAJOHOB M NAaMATHUKOB IPHUPOABI, OOeclieueHHe NPHUPOJHBIMU PECypcamMH HaceleHHs
TUTAHETHI.

Hemoncmpayusn

KapTtsl 3aroBeiHBIX TEPPUTOPUI HAILLIEH CTPaHBbI.

Jlabopamopnvie u npaxmuueckue padonoi

AHaIu3 1 OIIeHKa TIOCIIE/ICTBHI JIeITEbHOCTH YelloBeKa B IKOCHUCTEMax .



INPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyammecs JOMHKHBI 3HATh:

— AHTPOIOTeHHBIE (PaKTOPBI CPEIbI;

— XapakTep BO3JCHCTBHSA YelloBeka Ha Onochepy;

— CHOCO0BI M METO/BI OXPaHbI IPUPOJIBL;

— OMOJIOTHYECKUI 1 COLIMATBHBIN CMBICI COXPaHEHHS BUAOBOIO Pa3HOOOpa3usi OMOIICHO30B;

— OCHOBBI PallMOHAJIBHOTO IPUPOAOIIOIB30BaHHUS;

— HewcyepraeMble U HCUEPIIaeMble PECYPCHI;

— 3aloBEHNKH, 3aKa3HUKH, Mapku Poccuy;

— HECKOJIBKO PAacTeHUI U )KMBOTHBIX, 3aHECEHHBIX B KpacHyro KHHTY.

VYyamuecs 10JDKHBI yMETh:

— MPUMEHSTh Ha TMPAaKTUKE CBEACHUS 00 DKOJOTMYECKHX 3aKOHOMEPHOCTSIX B IMPOMBIIIICHHOCTH H
CEJIbCKOM XO3SIMCTBE AJISl PABMWIIBHOW OpraHU3alllM JIECOBOJCTBA, PHIOOBOACTBA, a TAKXKE ISl PELICHUS
BCETO KOMIUIEKCA 3aJa4 OXpaHbl OKPY>KarOIIeH Cpe/ibl U PallMOHAIBHOTO IIPUPOAOIIOIb30BaHHUS.
METAINPEJMETHBIE PE3YJIbTATbBI OBYYEHUS

VYyammecs JOMHKHBI YMETb:

— paboTathb ¢ y4eOHUKOM, pabouell TeTpaablo U AUAAKTUISCKUMHI MaTepHalaMu;

— COCTaBIIATh KOHCIIEKT Maparpada ydeOHuKa 10 W/IITK TI0CIIe H3YIeHUS MaTepralia Ha YpoKe;

— pa3pabaThIBaTh IUTaH-KOHCTIEKT TEMBI, UCTIOJNIB3YsI Pa3HbIe HCTOYHUKH HH(OpMAIINY;

— TOTOBUTH YCTHBIC COOOIIEHHS W MUCbMEHHBIE pedepaTsl Ha OCHOBE MH(POPMALMH W3 Y4eOHHMKa M
JOIIOJTHUTENIBHBIX HCTOYHUKOB;

— MOJIB30BATHCS MOUCKOBBIMH cucTeMamu VHTepHeTa;

— U30HpaTe’IbHO OTHOCUTHCS K OMONIOTHYecKoi HH(opMaIuu, coaepIKaiieiics B cpeicTBaX MacCOBOi
WH(pOPMAITIHL.

JIMHHOCTHBIE PE3YJIbTATBI OBYUEHUS

— ®opMHUpPOBaHUE YYBCTBA POCCUICKON IPaXKTaHCKON NICHTUYHOCTH: MTATPUOTU3MA, JIIOOBU M YBAXKCHUS
k OTedecTBy, 4yBCTBa TOPJOCTH 3a CBOIO Poauny;

— OCO3HAHHE OTBETCTBEHHOCTH M Aoira nepea PonuHoi;

— OTBETCTBEHHOE OTHOIIIEHHE K 00YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K CaM0O00pa30BaHUIo;

— (opMHpOBaHUE MOTHUBAIIMK K O0YYEHHUIO U TIO3HAHHIO, 0CO3HAHHOMY BBIOOpY Oynymiei npodeccuw;
— CHOCOOHOCTH CTPOUTH JAJIbHEHIITYI0 HHAUBU YA bHYIO TPAEKTOPHIO 00pa3oBaHus Ha 0a3e OpUEHTALNH
B Mupe mpodeccuii u mpodeCCHOHATBHBIX MPEATIOYTEHUH;

— (hopMHpOBaHUE IEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd 1 00IIeCTBEHHOM NMPaKTHKHY;

— coOJII0ICHNE U IpOoMaranaa NpaBuil MOBEAEHUS B IPUPOAE, YIaCTHE B IPUPOIOOXPAHHON
JIeSITeIbHOCTH;

— YMEHHE peaTu30BbIBATh TEOPETUYECKUE MTO3HAHUS Ha IIPAKTHKE;

— OCO3HaHKE 3HaYeHUs1 00pa30BaHuUs Il IOBCEAHEBHOMN JKU3HU M OCO3HAHHBIN BBIOOD Mpodeccui;

— CHOCOOHOCTPH MPOBOAMTE pabOTY HaJl OIIMOKAaMU JUISI BHECEHHUS! KOPPEKTHBOB B YCBaHBaeMble 3HAHUS;
— r000Bb K MIPUPOJIC, UyBCTBO YBAXKECHUS K YUSHBIM, H3YUAIOIIUM KUBOTHBIA MHD, 3CTETHUECKOE
BOCIIpHATHE OOLIEHUS C )KUBBIMUA OPraHU3MAaMU;

— IpU3HAHME NpaBa KaXKA0To YeI0BeKa Ha COOCTBEHHOE apryMEHTHPOBaHHOE MHEHHE;

— FOTOBHOCTH K CAMOCTOSATENBHBIM ITOCTYIIKaM M aKTHBHBIM JIEHCTBUSAM Ha MIPUPOJI00XPAHUTEIHLHOM
MIOTIPHILIE;

— yMEHHE apryMEHTHPOBAaHHO U 00OCHOBAaHHO OTCTAUBATh CBOIO TOUKY 3PEHUS;

— KpUTUYHOE OTHOIIIEHHE K CBOMM IOCTYIKaM, OCO3HaHNWE OTBETCTBEHHOCTH 3a UX PE3YJIbTaTHI;

— OCO3HAaHHOE, YBAKUTEIBHOE U AOOpOKeTaTeIbHOE OTHOIIIEHHE K IPYTOMY YeJIOBEKY, €0 MHEHHIO,
MHUPOBO33pPEHHIO, KYJIbTYPE;

— OCO3HAaHKE BaKHOCTH (POPMHUPOBAHUSI SIKOJIOTHUECKON KYJIBTYyphl HA OCHOBE MTPU3HAHUS IEHHOCTU
’KM3HH BO BCEX €€ MPOSBICHUAX W HEOOXOJMMOCTH OTBETCTBEHHOT0, OEPEIKHOTO

OTHOIIIEHUS K OKpPY>Karollel cpene;

— yYMEHHE CIyIIAaTh U CIBIIIAThH IPYroe MHEHUE, BECTH AUCKYCCUIO, YMEHHE ONIEpHUPOBATh (PaKTaMH Kak
JUTSL TOKa3aTeNbCTBA, TaK M JIJIsl OMPOBEP)KEHUS CYIIECTBYIOIIETO0 MHEHHS.

IloBTOpEHME, 00001IEHNe 1 KOHTPOJIb OCHOBHBIX 3HAHMH U MPHEMOB CAMOCTOAITEIbHOI padoTHI 1O
Kypey 3 1)

TPEBOBAHNA K YPOBHIO IIOII'OTOBKHM YHAIIINXCS 12 KITACCA

B PE3YJIBTATE U3YUYEHUSA NIPEJMETA YYAILIUECH 12 KIIACCA NOJI’KHbI:



3HATH/TIOHUMATh

0CcOOEHHOCTH KM3HU KaK (JOPMBI CYLIECTBOBAHUS MaTEpHUH;

Ppob PU3MYECKUX U XUMHUUECKUX TPOLIECCOB B KHUBBIX CHCTEMAaX Pa3IMYHOTO HEPAPXUUECKOTO
YPOBHS OpraHU3ally;

(byHAaMeHTaIbHbIC OHATHS OMOJIOTHH;

CYLIHOCTb IPOLIECCOB OOMEHA BEIL[ECTB, OHTOT€HE3a, HACTIEICTBEHHOCTH U U3MEHYHBOCTH;
OCHOBHBIE TEOPHUHU OMOJIOTHH: KIETOYHYIO, XPOMOCOMHYIO TEOPHIO HACIIEACTBEHHOCTH,
IBOJIIOIIMOHHYIO, AaHTPOIIOTCHE3a;

COOTHOILICHHE COLIMAJIBHOTO U OMOJIOrMYECKOTO B IBOJIIOINHU YEIOBEKa;

OCHOBHbIE 00JIaCTH IIPUMEHEHUS OMOIOTHYECKUX 3HAHUN B MPAKTHKE CEJILCKOTO XO035ICTBa, B
psize oTpaciieil IPOMBIIIJIEHHOCTH, IIPY OXpaHe OKPY’KaroIei cpebl U 30POBbS UEJIOBEKA;

MOJI30BATHCSI 3HAHUEM 00IEONOTOTMUECKIX 3aKOHOMEPHOCTEH 11 OOBSACHEHHS C
MaTepUaTUCTUYECKUX MO3ULIUI BOIIPOCOB MPOUCXOXKACHNS U PAa3BUTHUS )KM3HU Ha 3eMJIe, a TAKKe
pa3IMYHBIX TPYII PACTEHMN, )KHBOTHBIX, B TOM YHCJIE U YEIIOBEKA,

JaBaTh apryMEHTHUPOBAHHYIO OLIEHKY HOBOI MH(OPMAaIUK 110 OMOJIIOTHYECKUM BOIIPOCaM;
pabdoTaTh ¢ MUKPOCKOIIOM U MU3TOTOBJIATH IPOCTEHUIINE IPETapaThl A1 MUKPOCKOIIUIECKUX
HCCIICOBAHUM;

peuaTh FeHeTUYECKUE 3a]1a4M, COCTaBIISTh POAOCIOBHBIE, CTPOUTh BApHALIMOHHBIE KPUBBIE HA
PACTUTENBHOM U )KUBOTHOM MaTepHae;

pabotaTh ¢ y4eOHOH 1 Hay4IHO-TIOMYJISIPHON JINTEPaTypOid, COCTABIIATh UIaH, KOHCIIEKT, pedepar;
BIIAJIETh SI3bIKOM IIPEIMETA.



CIIUCOK PEKOMEHIYEMOM YYEBHO-MET/IUYECKOM JINTEPATYPHI:

1. 3axapos B. b., Cusoenazos B. U., Mamonmos C. I'., Aeaghonos U. b. buosorus. 9 kaacc:
y4ebHUK. — M.: [ilpoda, t060e n3ganue HauuHas ¢ 2019 .

2. [ubynesckuui A. FO., Mamonmos C. I'., 3axapos B. b., Conun H. H. Buonorus. O6uue
3aKOHOMEpPHOCTH. 9 kJacc: paboyas TeTpagb. — M.: [lpoda, 11060e u3gaHue HauuHas C
2019r.

3. Ilemposa O. I'., Cusoenazos B. U. Buoaorus. O61j1e 3aKOHOMEPHOCTH. 9 KJ1acc:
MeToAu4eckoe nocooue. — M.: [lpoda, Ha caiiTe rosuchebnik.ru.

4. Cusoenazos B. U., Kupunenxosa B. H., [lemposa B. M.,

Cmupnosa H. A. Buosorus. O61iyMe 3aKOHOMEPHOCTHU. 9 KJlacc: TeTPab AJis OLleHKH
KauyecTBa 3HaHUU. — M.: [Ipoda, 1t060€ n3aHue.

5. Cusoenaszoe B. U., Kosnosa T. A. bBuosiorus. O61re 3aKOHOMEPHOCTH. 9 Ki1acc:
AUJlaKTU4YeCcKre KapTouKu-3aaanusa. — M.: /poda, 1t060e nsnaHue.

6.Pabouas nporpamma k yueonukam suaun Y MK B. . CuBornaszosa s 5—9 knaccos (Pabouas
nporpamma Kk JuHuM YMK B.W. CuBornazoBa. buonorus 5-9 knaccel. CocraBurenu: H.B.
babuue, B.M. CuormazoB. Mocksa. «/Ipocda» 2019 rox)

PACCMOTPEHO: COI'JTACOBAHO:
IIpoTokon 3acemanus 3am. mupekTopa o YP
METOMIECKOTO 06heIHHEHHS _ZEZ2 WA Tymanosa
NOAMKCH DH.O.
YUUTENEH €CTECTBEHHO - HAYYHOTO IIUKJIa ot «29» asrycfa 2024 r.

oT «28» amrycta 2024 . Ne 1
7%
W C.B. Kusimuko
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