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0 MpeAMeTy
«buogorns»

5-9 knace

YpoBens 00pa3oBaHust

OCHOBHOe o01ee 00pa3oBaHue

YpoBens peanu3anuu nporpamMmsbl (0a30Bblii)

IIporpamma cocraBiieHa:

KOJUTIEKTHBOM yuuTeseit 6uonoruu MBOYVY Illkoma Ne6S5 r.o. Camapa




Pabouas nmporpamma 1o mpenmery «buomorusi» cocraBieHa Ha ocHoBe DenepambHOro
rOCYJapCTBEHHOTO 00pPa30BaTEIILHOTO CTaHAApTa OCHOBHOTO OO0IIEro oOpa3oBaHuWs, aBTOPCKOW y4eOHOM
nporpammbl H. 1. Conuna, B.Bb. 3axapoBa «buoinorus. 5 — 9 knacce», M.: [Ipoda, KOHIIEHTpUUECKHUI KypC
o0y4eHusl.

YyebHoe coaeprkaHue Kypca OMOJIOTHH:

Conun, H.W. Buonorus: Beenenue B Ouonoruto . 5 kiacc: yueonux/ H.M. Conun, A.A. IlnemakoB. — M.:
Hpoda, 2018;

Conun, H.W. buonorus. )XuBoii opranusm. 6 knacc. yue0. i o0meoOpa3oBaTesbHbIx yupexaennid/ H.U.
Conun. — M.: [Ipoda, 2019 ;

3axapos, B.b.buonorus: MHoroo0Opasue xuBbix opranusmon. B.b. 3axapos, H.1. Conun. — M.: Jlpoda,
2018;

Conun, H. U., Cartun, M. P. buonorus. Yenosek. 8 knacc: yueonuk/ Conun, H. U., Canuua, M. P. — M.:
Hpoda, 2019 .

MawmonTtoB C. I'., 3axapos B. b., Aradgonosa U. b., Connn H. U. buonorus. O6ume 3akoHOMEpHOCTH. 9
kiacc: yueonuk/ MamonToB C. I'., 3axapos B. b.

u ap. — M.: llpoda, 2019 .

AKTyaJIbeIe HU3MCHCHUSA HOpMaTHBHO-HpaBOBOﬁ 0a3nbl npenoagaBaHus nmpeamMera «buoaorus.

Opranuzanus npenojaBanus ydyeOHnoro npeamera «buomnorus» B 2021/2022 yae6HOM roy OCYIIECTBISIETCS
B COOTBETCTBHUH CO CJIECIYIOIMMU HOPMAaTUBHBIMH U PACHOPSAUTEILHBIMU TOKYMEHTaMHU:

1. Koncturynusa Poccniickoit denepanuu.

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

2. ®enepanbHblii 3ak0H 0T 29 nekadps 2012 1. Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanun».
URL.: https://base.garant.ru/77706811/

3. Vka3 IIpesunenta P® ot 21 utons 2020 1. Ne 474 «O HauuoHanbHBIX LEsAX pa3Butus Poccuiickoit
®enepaunu Ha nepuoa 1o 2030 roga». URL:
http://publication.pravo.gov.ru/Document/View/0001202007210012

5. IlocranoBnenue I'maBHOTO rocyjapcTBEHHOTO caHuTapHOro Bpadya Poccuiickoit denepannu ot 28 ssHBaps
2021 roga Ne 2. «O06 ytBepkaeHnun canutapHbix paBui U HopM CanlluH 1.2.3685-21 «['uruennueckue
HOpPMAaTHBBI U TPeOOBaHU K oOecreueHuto 0e30nacHoCTy U (Min) 0e3BpeTHOCTH JUIsl YelloBeka (pakTopoB
cpenbl ooutanusi». URL:
http://publication.pravo.gov.ru/Document/View/0001202102030022?index=0&rangeSize=1

6. Pacnopsixenue [IpaButenbctBa PO ot 29 mas 2015 1. Ne 996-p «O0 yrBepxaenun CrpaTerun pa3BUTHS
Bocniutanus B PO Ha nepuon 1o 2025 r.». URL:
http://publication.pravo.gov.ru/Document/View/0001201506020017

7. ®enepanbHblii TOCYIapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT OCHOBHOT'O 00111er0 00pa3oBaHUs
(yrBepxkaéH npukazom MunuctepcTBa oopasoBanus 1 Hayku PO ot 17 nexabps 2010 r. Ne 1897) URL:
https://base.garant.ru/55170507/53f89421bbdaf741eb2d1ecc4ddb4c33/

8. denepanbHBIN TOCYIapCTBEHHBIA 00pa30BaTEIbHBIA CTAHIAPT CPEAHETO 00IIero 0opa3oBaHus
(yrBepx€H npukazom MuHucTepcTBa oopazoBanus U Hayku PD ot 17 mas 2012 r. Ne 413)

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

9. IMpuka3z Munobpuayku Poccun ot 31.03.2014 Ne 253 (pen. ot 05.07.2017) «O6 yrBep)kaeHUH
(benepanbHOIro MepeyHs: y4eOHUKOB, PEKOMEHIYEMbIX K HCIIOIb30BaHHIO MPU pealn3alui HMEIOIINX
rOCYJapCTBEHHYIO aKKpEeIUTAILMI0 00pa30BaTebHBIX MIPOrPaMM Ha4aJIbHOTO 00Iero, OCHOBHOTO OOIIETO,
cpennero obmiero oopazoBanus». URL: https://edu.ru/documents/view/62512/

10. IIpuxa3z Munuctepcrsa npocsenieHust Poccun ot 28.12.2018 Ne 345 (pen. ot 22.11.2019) «O
(benepanbHOM NepeuHe y4eOHUKOB, PEKOMEH1YEMbIX K UCIIOIb30BaHUIO MPU pealu3allii HUMEIOINX
TOCYJapCTBEHHYIO aKKpeIUTaIui0 00pa30BaTEIbHBIX MPOTrPaMM HaYalbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpennero obmiero odpazoBanus» URL: https://edu.ru/documents/view/64327/



11. IIpuxa3z MunuctepcrBa npocsenieHust Poccuiickoit @enepanuu ot 20.05.2020 Ne254 «O6 yTBepKIeHUH
benepanbHOro nepeyHs: y4eOHUKOB, TOMYIIEHHBIX K HCIIOJIb30BAHUIO MTPH peaIn3allii HMEIOIUX
rOCYJapCTBEHHYIO aKKpEIUTALHUI0 00pa30BaTebHBIX MIPOrPaMM Ha4aJIbHOTO 00ILEro, OCHOBHOTO OOIIETO,
cpenHero o6iiero 06pa3oBaHusl OpraHU3aIUsIMH, OCYIIECTBIISIOIIMMU 00Pa30BaTEIbHYIO 1EATEIbHOCTDY.
URL.: https://base.garant.ru/74634042/

12. Ilpuxa3 MunuctepcTBa npocsemienus: Poccuiickoit denepanyuu ot 23.12.2020 Ne 766 «O BHeceHUU
M3MEHEHHH B (eiepalIbHbIi IepeyeHb YUeOHUKOB, TOMYIIEHHBIX K HCIIOJIB30BAHUIO TIPU PeaTn3aluu
MMEIOLIUX FOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX MPOrpaMM HauyaabHOrO 0OIIEro, OCHOBHOIO
o0miero, cpeHero o0Iero 00pa3oBaHusi, OCYIIECTBIISIOMUMU 00pa30BaTENbHYIO JICATEIHHOCTD,
YTBEPKJICHHBIN nprkazoM MunuctepcTBa npoceieHus Poccuiickoit denepamuu ot 20 mast 2020 r. Neo
254.

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

13. Ilpuka3 MuHucTEepCcTBa HayKu U BbIcIero oopasosanus Poccuiickoit denepanuu, Munucrepcrsa
npocenienus Poccuiickoit @enepanun ot 30.06.2020 Ne 845/369 «O6 yrBepxkaenuu [lopsaka 3auera
OpraHu3aIyei, OCyIIeCTBIIONEH 00pa30BaTENbHYIO AEATEIbHOCTD, PE3YIHTaTOB OCBOCHHS
00y4arouMuUCcs y4eOHBIX IPEIMETOB, KypCOB, JUCIHILINH (MOIYJEH), IPaKTUKH, TOTOTHUTEIbHBIX
00pa3oBaTEeNbHBIX IPOrPaMM B APYTUX OPraHU3AIMAIX, OCYIIECTBISIOMNX 00pa30BaTEIbHYIO
nesTenbHOCTh (3apeructpuponan 28.08.2020 Ne 59557)

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

14. Ilpuka3z MuHHCcTEpCTBa HayKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanuu, MunucrepcTsa
npocsemeHust Poccuiickoit @enepannu ot 05.08.2020 Ne 882/391 «O6 opraHu3anuu 1 OCyIIECTBICHUN
00pa30BaTeNnbHON EATEIBHOCTH NPU CETeBOM opMe peanrn3aliii 00pa30BaTeIbHBIX MPOTPaAMM)
(3apeructpuponan 10.09.2020 Ne 59764)

URL.: http://publication.pravo.gov.ru/Document/View/0001202009110027

15. Ilpuka3 MunucrepcrBa npocseuieHust PO or 11.12.2020 Ne 712 «O BHECceHUH U3MEHEHUN B HEKOTOPHIE
benepanbHbIe TOCYIAPCTBEHHBIE 00pa30BaTeIbHbIEC CTAHAPTHI 00IIEero 00pa30BaHus IO BOIIPOCaM
BOCIUTAHUSI 00Y4AIOILIUXCSI.

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

16. Ilpuka3 ot 22 mapta 2021 r. Ne 115 «O0 yTBep:k1eHNN NOPSAAKA OPraHU3allMi U OCYIIECTBIICHUS
00pa3oBaTeNbHON JAEATEIBHOCTHU 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM — 00pa30BaTeIbHBIM
MIporpaMMaM HadyajJbHOTO 00IEro, OCHOBHOT'O OOILEro U CPEHEro 00IIero 00pa3oBaHus»

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

17. IlpumepHast ocHOBHast 00pa3oBaTeNIbHas IPOrpaMMa OCHOBHOTO 001iero oopasosanus. URL:
http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-
obrazovaniya-3/

18. IIpumepHas ocHOBHast 0Opa3oBaTesbHas MporpaMma cpeiiero oouiero oopazosanus. URL:
http://fgosreestr.ru/registry/primernaya-osnovnaya-obrazovatelnaya-programma-srednego-obshhego-
obrazovaniya/

19. Ilpumepnast nporpamma Bocnutanus. OgoOpeHa pemieHneM ¢geaepanbHOro yueOHO-MeTOINYECKOTo
o0beIuHeHus 1o o01eMy 00pa3oBaHuIo, poTokoid oT 2 uroiist 2020 r. Ne 2/20). URL:
https://fgosreestr.ru/registry/primernaja-programma-vospitanija/

20. TTucemo MunucrepcTBa 06pazoBanus 1 Hayku P® ot 18 aBrycra 2017 r. Ne 09-1672 «O nanpaBieHun
MeToaudecknx peKOMEeHJaUi 10 YTOUHEHUIO MOHITHS U COJIep KaHHsI BHEYPOUHOM AESITETbHOCTH B
paMKax pealu3aliy OCHOBHBIX 00I1e00pa30BaTeNbHBIX IPOrPaMM, B TOM YHCIIE B YaCTH NMPOEKTHON
nesitenpHOCTHY. URL: https://www.garant.ru/products/ipo/prime/doc/71670346/

Oco0ennocTy npenoaaBanus ydeoOHoro npeamera «buosorus» B 2021-2022 yyedbHom roay.

[TpuHIMTIBL, 1M, 331a4YH U HAIPABJICHUS Pa3BUTHS YI€OHOTO mpeaMeTa « BHooTHs onpeeneHbl
denepanbHbBIMU TOCYIapCTBEHHBIMU 00pa3oBatenbHbIMU cTangapTamu OO0 u COO (ganee — PI'OC OO0
u OI'OC COO), B KOTOPBIX coaepKaTcsi TPEOOBAaHUS K CTPYKTYpE, pe3yIbTaTaM M YCIOBUSM peaau3alun
OCHOBHBIX 00pa30BaTeNbHBIX MporpaMMm. KoHKpeTHBIN 00beM AUJAKTHUECKUX EAUHUL], TOHATHI, TS PMUHOB
0 TIPEIMETY MPHUBOJATCS B IPUMEPHBIX OCHOBHBIX 00111€00pa30BaTeIbHBIX MPOrpaMMax 10 YPOBHSIM
oOpa3oBaHws.



PaGouas mporpamma siBIIsIeTCS TOKAIBHBIM (CO3JaHHBIM JJIsI OTIPEIEIEHHOTO 00pa30BaTEIbHOTO
YUPEKICHUS) U UHIAUBUYATbHBIM (pa3paO0TaHHBIM YUYUTEIEM JJIsi CBOSH JIEATEIHbHOCTH) TOKYMEHTOM
oOpasoBaTenbHOro yupexaeHus. OHa pazpabaTbiBaeTcs sl ypoBHEi 00pa3oBaHus: OCHOBHOE o01iee
obOpazoBanue (5-9 knacchl) u cpeanee odmee oopazoBanue (10—11 kimaccer). Pabouas mporpamma
MOKa3bIBAET, KAKMM 00pa30M C y4eTOM KOHKPETHBIX YCIOBHIA, 00pa3oBaTeIbHBIX MOTPEOHOCTEH 1
0COOCHHOCTEH pa3BUTHS 00YYAIOIINXCS MEeIaror CO3aeT UHIUBUIYATbHYIO M1€JarOrMYeCKyI0 MOJIEINb
obpaszoBanus Ha ocHoBe OI'OC.

ABTOpCKHE MPOrpaMMbl Y4eOHBIX MpeIMeToB K KOHKpeTHbIM Y MK, pazpaboTaHHble Ha OCHOBE MIPUMEPHBIX
porpamMm, MOT'YT OBITh UCIIOJIb30BaHbI KaKk paboyue MporpamMmel.

B cBsa3u ¢ npunstuem @enepanbaoro 3akoHa ot 31.07.2020 Ne 304-D3 «O BHECEHUH U3MEHEHHI B
®enepanbHblil 3akoH «O0 obpazoBanuu B Poccuiickoit @enepanyin» 1o BOIpocaM BOCIIUTAHUS
oOyuaroruxcs» Munnpocsenienus: Poccuu npukazom ot 11.12.2020 Ne 712 yTBepansio M3MEHEHHS,
KOTOpBIE BHOCATCA B DenepanbHble roCyIapCTBEHHBIE 00pa3oBaTeIbHbIe CTaHIAPThI 00IeT0 00pa30BaHuUs
10 BOIIPOCaM BOCIIMTAHUS 00y4JaroImuXcsl. YpouHasi U BHEYPOUHAs JEATEIbHOCTh MPU3BAHbl B €IUHCTBE
peanu3oBath pabouyro nporpaMmy Bocnutanus OY.

C yueToM 3THX U3MEHEHUH B CTPYKType paboueii mporpaMMsl MO MPEAMETY 0053aTeNbHO JOKHBI ObITH
IIPE/ICTaBJICHBbI:

1) nmanupyemble pe3ysbTaThbl OCBOEHHS YUEOHOTO MPEIMETA;

2) conepkaHue yueOHOro mpeIMeTa;

3) TEMAaTUYCCKOC IIJIAHUPOBAHUEC, B TOM YUCJIC C YUYCTOM pa60qel71 IIporpaMMbl BOCIIUTAHHUS C YKA3aHUECM
KOJIMYECTBA 4aCOB, OTBOAMMBIX Ha OCBOCHUC Ka)k10i1 TEMEL.

Ecnu pabouast nporpamMmma Moauduuupyercs (yMEHbIIAeTCsl KOJMYECTBO YaCOB HA M3yUCHHE MaTepHaa),
TO HEOOXOAMMO IMOJIYYUTh PEeLeH3UI0 ¢ HH(popMareil 0 Bo3MokHocTH BbinoiaHeHus OI'OC B nonHoM
o0beme.

B yueOHOM 11aHe 00pazoBaTeNbHON OPraHU3aMi MOTYT OBbITh ITPEyCMOTPEHBI KYPChI 110 BBIOOPY
(371eKTUBHBIE KYpChl, ()aKyJIbTaTUBHBIE KYPCHI), 32 CUET KOTOPBIX O0yUaronirecst MOryT 0osee riryooko
U3YYUTh TOT WIM UHOHM pa3fiesl OMOJIOTUH, SKOJIOTUH UM MOArOTOBUTKCS K caaue ' MA mo Ouonorum.
Copep:xanue pabouux IporpamMm He JOJKHO MOBTOPATH WM AYOJIUPOBATH COJIEpPKaHUE IPOrpaMM 110
®I'OC. HeoOxoaumo oOpaTUTh BHUMaHKE Ha CoJiepKaTeIbHOE HAITOJHEHUE Kypca, €ro BOCIUTATEIbHBbIIHI
MOTEHIIMAJ, TyXOBHO-HPABCTBEHHbIE LICHHOCTH, KOTOpbIE TpaHcaupyeT nejxaror. Kypc nomxeH ObITh
HampaBJIeH Ha pa3BUTHE 00y4aroIIerocsi, BOCIUTaHUE IPaXk/1aHuHA U aTPHOTA.

IIpenogaBanue 0MOJIOrMH B OCHOBHOI mKoJe (5-9 kmaccel) B 2021/2022 yueOHOM TOTy OCYIIECTBIISIETCS
B cootBeTcTBUM ¢ PT'OC OO0, yrBepx)aeHHbM [Iprka3zom MunucrtepcTBa 00pa3oBaHUs U HAyKU
Poccuiickoit @eneparnuu ot 17.12.2010 Ne 1897 (c usmMeHEHUSIMH).

B o0pa3oBaTenbHBIX OpraHu3anusix, peaau3yolX IporpaMMbl OCHOBHOTO 0o01iero oOpa3oBanus, B 2021—
2022 yyebHOM roay Ha u3ydeHue 6uosoruu Boiaensercs 1 yac B Hegemo B 5—7 knaccax. [Tockombky
M3y4aeMbli B 3TUX KJlaccax MaTepHuall CIIy>KUT OCHOBOM Ul HOHUMaHMs U OCBOEHUS MaTepuaia B 89
KJIaccax, a TaKXKe Ha YIIIyOJICHHOM YPOBHE ecTecTBeHHOHayuHoro podwis B 10—11 kmaccax,
pEeKOMEeHAyeTCs yBeTMUEeHUE YacoB Ha N3ydyeHue OMOJIOrHH B 6 Kiacce.

[Ipu popmupoBaHuu y4eOHBIX IJIAHOB 0011E00pa30BaTEIbHBIX OPTaHU3ALNNA PEKOMEHIYETCS PACCMOTPETh
BO3MOKHOCTh YBEJIMYEHUsI 00beMa y4eOHOro BpeMEHU Ha n3ydeHne OMOoJIOrHH B 7 Kilacce 10 2 4acoB B
HEZIeJIo 3a CYET YacoB YacTH y4eOHOro mjiaHa, popMupyeMoi yyacTHUKaMU 00pa30BaTeIbHbIX OTHOILIEHUIN
C LIeJbI0 peau3ay yueOHOo porpaMmbl 1o OMOJIOTHH B ITOJTHOM o0beMe. B 8 u 9 kitaccax Ha nzyueHue
OMOJIOTrMH BBIZIEIAETCS IO 2 JYaca B HEAEIIO.

B nacrosiee Bpems rorosutcs nepexoj Ha HoBeie @I'OC OO0, o06cyx1eHne KOTOPhIX Ha4ajJ0Ch BECHOM
2018 roga. O3nakomutbes ¢ mpoektoM GI'OC TpeTbero mokoyiieHus: MOKHO Ha (efiepaibHOM MopTaie
MPOEKTOB HOpMATUBHBIX MpaBoBbIX akTOB (URL: https://regulation.gov.ru). HoBeiit ®I'OC onpenenut
4yE€TKUe TpeOOBaHUs K MTPEIMETHBIM Pe3yJbTaTaM Mo KaXA0W y4eOHON AUCHUTUIHE

OcnoBHble n3Menenust HoBeix @I'OC O0O0:

] TOYHO oIpe/iesieHbl 00513aTeNIbCTBA 00pa30BATEIbHON OpraHU3alluy Iepel yUalluMHUCs U UX POAUTEISIMU
(3aKOHHBIMHU MPEACTABUTESIMU);

[ ocoboe BHUMaHUE yJelIeHO0 (OPMUPOBAHUIO METAIIPEIMETHBIX M TUYHOCTHBIX HABBIKOB;



[J mpomnucaH NepevyeHb U MOCIIeI0BATENbHOCTD MIPEAMETHBIX U MEXKIIPEIMETHBIX YMEHHUM 110 KaXK10H
JUCHUIUIMHE U KOHKPETHBIX JACHCTBHI MO Pa3BUTHUIO 3TUX YMEHUM B paMKaxX YPOUHOU M BHEYPOUHOU
ACATCIIBHOCTH,

(] yKa3zaHbl KOHTPOJIbHBIE TOUKH PE3yJIbTATOB 00YYaIOMIUXCsl IO 00BbEMY U CO/IEP)KAHUIO KOMIIETEHITUH.

IIpenogaBanue Ouosiornu B crapiueii mkoJie (10—11 kmaccer) ocymectBisercs B coorBeTcTBur ¢ PI'OC
COO no npoduinsim oO6ydeHus (eCTeCTBEHHOHAYYHBIH, T'YMaHUTAPHBIH, COMAIbHO-3KOHOMUYECKHUH,
TEXHOJIOTUYECKH, yHUBepcanbHbIi). [Ipenmer «buonorus» MoXeT u3y4arbcs 10 BbIOOpPY Y4aCTHUKOB
o0pa3oBaTensHOTro Mmporecca Ha 6a30BOM MK yIITyOJIEHHOM YPOBHE B JTFOOOM TIpoduIie.
Ecmecmeennonayunslit npogpuns opueHTUpYeT Ha Takue chepbl AeSITETbHOCTH, KaK METULIMHA,
OMOTEXHOJIOTUHU U Jp. B 1anHOM npoduiie 11t u3ydeHus Ha yriryOJIeHHOM YpOBHE BBIOUpatOTCs yueOHbIe
MIPEeIMETHI U AJIEKTUBHBIE KYPChI IPEUMYIIECTBEHHO U3 MPEeIMETHOM 001acTi «ECTeCTBEHHbIE HAYKN Y.
TI'ymanumapmnulii npogpunp OpUSHTUPYET HA TaKUe CPephl ACITEIBHOCTH, KaK NeIaroruka, NCUXO0JI0THs,
oOIIeCTBEHHbIE OTHOILIEHUS U JIp. B nannom npoduie npeamet «bruosorus» MoxKeT BXOAUTh B COCTaB
MHTErPUPOBAHHOrO yueOHOro npeamera «EcrectBo3Hanue» (3 yaca B HEJEINIO) WM U3ydaThCsl HA 0a30BOM
ypoBHe (1 uac B Hezemo).

Couyuanvno-sKoHoMUYECKUIL NPOPuabL OPUSHTHPYET HA IPOPECCHH, CBSI3AHHBIE C COITUAILHON Cepoid,
(hMHAHCAMHM ¥ S5KOHOMHKOM, 00pab0TKON HHPOPMAIINH, - C TAKUMU chepamMu ACITSIbHOCTH, KaK
yIpaBJIeHUE, MPEIIPUHUMATEIBCTBO, padoTa ¢ pruHaHcamu U 1p. bruomorust B TaHHBIX TPODUIIAX U3ydaeTCs
Ha 6a30BoM ypoBHe (1 yac B HelleJr0) U B COCTaBE MHTETPUPOBAHHOTO YUeOHOTO MpeAMETa
«EcrectBo3Hanue» (3 yaca B HEZIETIO).

Yuueepcanwvnuiii npoghuns opueHTHPOBaH, B IEPBYIO OYEpPE/Ib, HA 00YUAIOIIUXCS, Y€l BRIOOp HE
BITMCBIBACTCS B PAMKH 33JJaHHBIX BbIIIe npoduield. bronorus B ydaeOHBIX MIaHAX YHUBEPCAITBHOTO MPOQUIISA
MOJKET OBITh Mpe/ICTaBlIeHa Kak Ha 6a30BoM (1 yac B Helenio), Tak U Ha yriy0jaeHHOM ypoBHe (3 yaca B
HEJIEIIO).

Texnonozuueckuit npoguib OPUSHTUPOBAH HA IPOU3BOACTBEHHYIO, MH)KEHEPHYIO U HH(POPMAIIMOHHYIO
cdepbl 1eATeNbHOCTH, IOATOMY B JAaHHOM MpoQuIIe U1 U3YYEHUsI Ha YIITyOJI€HHOM YPOBHE BbIOUpaIOTCS
y4eOHbIEe IPEMETHI U 3JIEKTUBHBIE KYPChI IPEUMYILECTBEHHO U3 NpeMeTHOI obnactu «EctecTBeHHBIE
HayKu». bruosorust MoxeT n3y4arbcs Ha 6a30BOM ypOBHE UM B (OpME IIEKTUBHBIX KYypcOB («bruoxumus»,
«buoduzuka» u n1p.).

B 2021/2022 y4yeOnom roay npu Beidope YMK HE00X011MMO HCIIOIB30BAaTh TAPAHTUPYIOMINUN JOCTUKEHHE
IUTAHUPYEMBIX PE3YJIbTAaTOB YTBEP)KICHHbIN PenepaabHblil IepeueHb yUeOHUKOB, TOMYIEHHBIN K
MCTIOJIH30BAHUIO TIPU PEATN3allii HMEIOIINX TOCYapCTBEHHYIO aKKPEAUTAII0 00pa30BaTeIbHBIX
IporpamMM HayalabHOTO OOIIEr0, OCHOBHOI'O O0ILEro, cpeHero oomiero o0pa3oBaHusi, OCYIIECTBISIOIINX
00pa3oBaTeNbHYIO JesATeILHOCTD, YTBepkAeHHBIN [[pukazom MunucrepcTBa npocsemienust Poccuiickoit
®eneparnu oT 20 mas 2020 1. Ne 254 (c uzm. ot 23.12.2020) (manee — @I1Y-2020). Boibop yueOHUKOB
OTHOCHTCS K KOMIIETEHIIN 00pa30BaTEIbHOTO YUPEKICHUS B COOTBETCTBHH CO cTaTbei 18 yactu 4 myHKTa
9, crarbeit 28 yactu 3 denepanbHOro 3aKOHa.

IIporpamma Bocnuranus v npeamer «buosorusp.

2 nrons 2020 rona pemeHueM (eaeparbHOro yueOHO-METOIUUYECKOTr0 00bEAMHEHUS 110 001IeMY
oOpa3zoBanuto Obuta mpuHsTa [Ipumepnas nporpamma Bocniutanus (https://fgosreestr.ru/registry/primernaja-
programma-vospitanija/). Beien 3a 3TuM ObLITH BHECEHBI COOTBETCTBYIOIINE U3MEHEHUS B 3aKOH 00
obpazoBannu (Denepanbubiii 3aK0H OT 31 urosst 2020 1. N 304-D3 «O BHECEHNN N3MEHEHHH B
®enepanbHbIif 3akoH «O6 oOpa3oBanuu B Poccuiickoit denepannn» mo BONpocaM BOCIIUTaAHUS
oOyuatomuxcsi»). Takke n3MeHeHus1 ObUIM BHECEHBI U B DesiepalibHbI rocy1apCTBEHHBIH
o0pa3oBaTenbHBIN CTaHAaPT OCHOBHOTO ob1iero oopazosanus (https://docs.edu.gov.ru/#activity=26).
ITporpamma BocriuTaHus SBISETCSA 0053aTENBHON YaCThI0 OCHOBHBIX 00pa30BaTEIbHBIX IPOIPaMM.

Lenbto peanu3anyuy IpOrpaMMbl BOCIIUTAHUS Ha YPOKax OMOJIOTHH SIBIISICTCS OPTaHU3aIMs eI TETbHOCTH I10
(bopMHPOBaAHUIO TUYHOCTH YeJIOBEKa BO BCEM MHOT000pa3uu ero KayecTs: J1o0BU K Poaune, mpupose,
TPYAY, TOHUMAaHUIO [ICHHOCTH ’KU3HU BO BCEX €€ NMPOSBICHUAX, CTPEMIIEHUH K IIOCTOSSHHOMY
caM000pa30BaHHIO U CAMOBOCIIUTAHHIO.



I[JIH AOCTHUIKCHUS LCIIU ITPOrpaMMbl BOCITUTAHU A HGOGXOI[I/IMO PCIINTL pAl 3a4aY:

— (opMHUPOBATH B Y4EOHO-UTPOBOM, TTPEAMETHO-TIPOIYKTUBHON, COITUATTBHO-OPHUEHTUPOBAHHOM,
OGIHCCTBGHHO'HOHCSHOfI JACATCIIPHOCTH HA OCHOBC BSaHMOﬂeﬁCTBHH OCHOBHOI'O M AOIIOJIHHUTCIIBHOI'O
00pa3oBaHMsl, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS CIIOCOOHOCTh K JTyXOBHOMY Pa3BUTHUIO, PA3BUTHIO
TBOPUYECKOTO MOTEHIUAIA;

— ONTUMU3HUPOBATH CUCTEMY PaOOThI IO BBISBICHHUIO CIIOCOOHBIX M TATAHTJIMBBIX A€TeH U UX MOJIEPIKKE;

— (l)OpMI/IpOBaTb Yy ydJaluxcda CONUaJIbHbIC KOMIICTCHIIUU, HGOGXOIII/IMBIG JJI1 OTBETCTBCHHOI'O IIOBEACHUA B
o011ecTBe, CrIoco0CTBOBATh (POPMHUPOBAHUIO I'PAKJAHCKO-IIATPHOTHUECKOr0 CO3HAHUS, HPAaBCTBEHHOM
IIO3UIINH.

Cpenu pa3ianuHbIX 00pa30BaTENIbHBIX TEXHOIOTUHN /171 peau3aliy IPOrpaMMbl BOCIIMTaHUS MOXKHO
BBIJICTIUTH TEXHOJIOTHIO MTPOEKTOB, KOTOPasi 00ECIIEYNBALT CBSA3b 00YUCHUS C )KU3HBIO U OPMUPYET
aKTHUBHYIO CAMOCTOSITEJIbHYIO IO3ULIMIO yYallluXcsl, YIUT YMEHUIO IUIAaHUPOBATh TPYAOBYIO JESTEIbHOCTD,
panroHaIBHO UCIIONIB30BaTh BPEMsl, TOTOBUT K BBIOOPY Ipoduiis 00ydeHHs Ha CIEeIyIONEeH CTyleH!
o0pa3zoBaHus UM TPO(HECCHOHATILHOMY BbIOOpY, (hOpMUPYET OEpPEKHOE OTHOLICHHUE K PE3yJIbTaTaM CBOETO
TpyZa U TpyJa ApYrux.

Okonornyeckoe Bocnutanue. [Ipuposa cocTaBisieT MOCTOSIHHOE OKPY/KEHUE YelIOBEKa, €CTECTBEHHYIO
cpeay, B KOTOPOW OH KUBET U KOTOPasi HAKJIAAbIBAET CYHIECTBEHHBIM OTIEYATOK HA €r0 KU3Hb. BaxkKHBIM B
BOCIUTAHUU y4alluxcs sBJseTcss GopMHUpPOBaHUE OEPEKHOI0 OTHOLIEHUS K IPUPOJIE, BOCIIUTAHUE Y
KaXXI0ro yuCHuKa 1paBUJIbHOI'0 5KOJIOTMYCCKOTI'O MBIIIJICHUA. I_IeJH) 3KOJIOTHYECKOI'O BOCITUTaHUA:
(opMHpOBaHKE OTBETCTBEHHOT'O OTHOILEHHSI K OKPY’KaIOLIeH cpefie, KOTOpoe CTPOUTCs Ha 0aze
DKOJIOTUYECKOTO co3HaHMus. KoMIIeTeHTHOCTHBIHM IoaAX0/Jd B 3KOJIOTHYECKOM 06pa3OBaHI/II/I — HOBOC
HanpaBJIeHUE UCCIEIOBAHNUIN B TEOPUU U IPAKTUKE IEeIarOrMKH, OTpakaroliee OCHOBHbIe uaen Konuenmuu
MOJICPHM3AIIMN POCCUIMCKOTO 00pa3zoBanus. DOpMHUPOBATH Y MIKOJIBHUKOB IKOJIOTHYECKHNE KOMIIETCHIINH
MO’KHO 4epe3 IMOATOTOBKY €ro K CaMOCTOSITEIbHOMY OTBETCTBEHHOMY JIEHCTBHIO 110 PEIICHUIO
HKOJIOTHYECKUX MPOOJIEM ¢ IOMOIIBIO0 OPTaHU3AIMH BCEBO3MOXKHBIX MTPAKTUKYMOB, pa3pabOTKH U
peanu3any yYeHUYECKUX IPOEKTOB, IPOBEICHHS MEPOIPUATHH, OJIEPKUBAIOIINX U PA3BUBAIOILUX Y
YUYEHHUKOB CIIOCOOHOCTU OOIIEHMUS.

[Tatpuotnueckoe Bocnutanue. l1IkonbHBINH Kypc Onon0oruu coieiicTByeT (OpMUPOBAHUIO MATPUOTHYECKUX
YYBCTB y 00yYarOIMXCs: YBaXKEHUS U JIIOOBH K POJIMHE, 3eMJIe, HA KOTOPOW OHM KUBYT, CTPEMIICHUS
cOepeub, YKpacuTh U 3alIUTUTH €. M3ydeHne ucropudeckux GpakToB, Onorpaduii 1 OTKpbITUN
OTCUYCCTBCHHBIX 1 COBPEMCHHBIX y‘IéHBIX, HCIIOJIb30BAHUEC TBOPUYCCTBA MMO3TOB, XYAOKHHUKOB, BOCIICBAIOIUX
POJHYIO IPUPOAY, PACKPBITHE KPACOTHI U HEMOBTOPUMOCTH MIPUPOJIBI POJHOTO Kpasi Ha ypoKax OHMOJIOTHH
MNpEACTABIAIOT OTPOMHBIC BO3SMOKHOCTHU IJIA BOCIIUTAHUA I'PaKAaHWHA U ITaTpHUOTa cBOEH PO]II/IHI)I.
BocnuTanne 0TBETCTBEHHOIO OTHOLIEHHUSI K CBOEMY 30POBBIO M 3JJ0POBBIO OKPYKAOIIUX JOJIKHO
IIPOXOAUTH KaK HAa YPOKaX, TaK U BO BHEYPOUHOH JAESATEIBHOCTH.

Ceituac oOydyeHHEe HE pacCMaTpPHBAETCsl KaK MpOoCTas TPAHCISALMS 3HAHUM OT y4yuTeds K ydaliumcs, a
BBICTYIIAET KaK JEJI0OBOE COTPYAHUYECTBO — COBMECTHas paboTa yuutens U ydeHUKoB. CTuib OOIIEHUS U
KyJIbTypa peuu sIBISIOTCS TTIaBHBIMU (DAKTOpaMU, MOBBIIIAIONIUMH BOCIIUTATENbHBIN MOTEHIIUAN YpOKa.

ILnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa.
Beenenue B 0M0JI0THIO.
JIuunocmmuuie pezynomanol:
—®opMHUpoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K O0YYCHUIO;
—opmMupoBaHue MO3HABATEIbHBIX HHTEPECOB U MOTUBOB K O0YUYEHHIO;
—opMupoBaHUe HaBBIKOB MOBENICHHSI B TPUPOJIE, OCO3HAHUS IEHHOCTH KUBBIX OOBEKTOB;
—OCO3HaHUE LIEHHOCTH 3JI0pPOBOT0 M 0€301acHOr0 00pasa KHU3HH;
—opMupoBaHUEe OCHOB dKOJOTHUECKON KYIBTYPHI.
Memanpeomemmule pe3ynvmanol:
Yuawuecs oondrcnvl ymems:
—TIPOBOIUTH MpOCTEHIINe HAOMIOJCHUS, U3MEPEHHUS], OTIBITHI;
—CTaBUTh YUEOHYIO 3a/1a49y T0J] PyKOBOJICTBOM yUUTEIIS;
—CHCTeMaTU3MpOBaTh U 0000IIaTh pa3Hble BUIBI HH(OpMaIuy;
—COCTaBJIATh IUIAH BBINOJIHEHHS yueOHOH 3a1auu;
—IIPOBOAUTH MPOCTEHIYIO KJIACCU(PUKALINIO KHUBBIX OPIaHU3MOB 110 OTAEIbHBIM LIAPCTBaAM;
—MWCIONIB30BaTh JOMOJHUTEIbHbIE HCTOYHUKHA HHPOPMALIMHU AJIS BHIIOJTHEHUs y4eOHOM 3aauu;



—CaMOCTOSTEIbHO TOTOBUTH YCTHOE COOOIIeHNE Ha 2— 3 MUH.;

—HaXOJUTh U UCIOJIb30BaTh IPUUMHHO - CIIEACTBEHHBIE CBSI3H;

—opMynupoBaTh U BBIABUTAThH MPOCTEHIIINE TUITOTE3BL;

—BBIIETIATh B TEKCTE CMBICIIOBBIE YaCTH U 03arjIaBIUBaTh UX, CTAaBUTh BOIPOCHI K TEKCTY;
—paboTaTh B COOTBETCTBHH C MIOCTABJICHHOH 3a/1a4eii;

—COCTaBJIATh IPOCTOM U CIIOKHBIN IIJIaH TEKCTA;

—Yy4acTBOBAaTh B COBMECTHOM J€SATEIIbHOCTH;

—paboTark ¢ TeKCTOM Iaparpada u ero KOMIOHEHTaMU;

—Yy3HaBaTh U3y4aeMble OOBEKTHI Ha Ta0IHIIAX, B IPUPOJIE.

Ilpeomemmnbwie pe3ynomameol 00yuenus

Yuawuecs donscner 3name:

—OCHOBHBI€ IIPU3HAKH )KUBOH PUPOJIBI;

—YCTPOMCTBO CBETOBOIO MUKPOCKOIIA;

—OCHOBHBIE OPTaHOU/IbI KIIETKH;

—OCHOBHbBIE OPIraHMUYECKHE U MUHEPAJIbHBIE BEIIECTBA, BXOAIINE B COCTAB KIIETKH;

—BEeIYyILINX €CTECTBOUCIBITATENIECH U UX POJIb B U3YUEHUU IPUPOIbI;

—CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS U KU3HEACATEIILHOCTH U3y4aeMbIX OMOJIOTHYECKUX 00BEKTOB;
—OCHOBHBI€ IIPU3HAKHU NpeACTaBUTENEH LapCcTB )KUBOM MPUPOJIBI;

—OCHOBHBIE Cpe/Ibl OOMTaHUS JKUBBIX OPTaHU3MOB;

—IIpUPO/IHBIE 30HbI HALIIEH TUIAHEThI, UX OOUTaTENeH;

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

—OCHOBHBI€ KOJIOTMUECKHUE MTPOOJIEMBI, CTOSIIIUE NTEPE]] COBPEMEHHBIM YEJI0BEYECTBOM;
—TMpaBujia MOBEJCHUS Y€JI0BEKa B ONACHBIX CUTYAIUSAX PUPOJAHOTIO IPOUCX 0K ICHUS;
—IIpocTeiime crnocoObl OKa3aHuUs MEepPBOi OMOLIH TP 03KOTrax, 00OMOPOXKEHUHU U .

Yuawuecs oondicnvl ymems:

—O0OBACHATH 3HAYCHHE OUOJIOTHYECKUX 3HAHUHN B TOBCEIHEBHON KU3HU;

—XapaKTepHu30BaTh METO/Ibl OMOJIOTUYECKUX UCCIIEI0BAHUI;

—paboTatk C JYNOW U CBETOBBIM MUKPOCKOIIOM;

—Yy3HaBaTh Ha TabJIUIAX U MUKpOIIpenapaTax OCHOBHbIE OPIaHOUbI KIETKHU;

—OOBACHATH POJIb OPraHWYECKUX U MUHEPAJIbHBIX BEIIECTB B KIICTKE;

—co0Jr01aTh IpaBUJia IOBEEHUS M pabOThI ¢ TpUOOpaMu U UHCTPYMEHTAMHU B KaOuHeTe OMO0JIOTHH;
—ONpeAensaTh NPUHAUICKHOCTh OMOJIOIHYECKHX 00BbEKTOB K OJJHOMY U3 LIAPCTB JKUBOU MPUPOIBI;
—YyCTaHaBJIMBaTh YEPThI CXO/CTBA U PA3JINYUS Y IPEICTAaBUTENIEH OCHOBHBIX LIapCTB;

—pa3nuyaTh U3yuyeHHbIE 0OBEKTHI B IPUPOJIE, Ha TaOIUIAX;

—YyCTaHaBJIMBaTh YEPThI IPUCIIOCOOIEHHOCTH OPraHU3MOB K CpeJie OOMTaHuUS;

—OOBSACHATH POJIb MPEJICTABUTENEH [IAPCTB )KUBOM MPUPOJIBI B )KU3HU YETIOBEKA;

—CpaBHUBATh PAa3IMYHBIE CPEbl OOUTAHUS;

—XapaKTepHU30BaTh YCIOBHS KU3HHU B Pa3IMYHBIX CpeAax OOUTAHUS;

—CpaBHUBATh yCJIOBHS OOUTaHMS B PA3JIMYHbIX IPUPOAHBIX 30HAX;

—BBISABJISITH YEPTHI IPUCIIOCOOIEHHOCTH KUBBIX OPTraHU3MOB K ONPENIEIEHHBIM YCIOBUSM;
—IpUBOAUTD NIPUMEPHI 0OUTATENEeH MOPEN U OKEaHOB;

—Ha00aTh 32 KUBBIMH OpraHU3MaMU;

—OODBICHATH IPUYMHBI HETATUBHOTO BIIUSHUSA XO35IIICTBEHHON JESITEIbHOCTH YeJIOBEKa Ha MPUPOY;
—OOBACHATH POJIb PACTEHUH U )KMBOTHBIX B )KU3HU YEJIOBEKA;

—O00O0CHOBBIBaTh HEOOXOAMMOCTh MPHUHATHS MEp IO OXpaHe >XKMUBOM MPHUPOABI; COOJOJATh MpaBHIIa
MIOBE/ICHUS B IIPUPOJE;

—pa3nuyarh Ha )KUBBIX 00bEKTaxX, TAOIHUIaX OMACHBIE JUIS )KU3HH YEJIOBEKA BUJIbI PACTEHUN U )KMBOTHBIX;
—BECTH 370pOBBIN 00pa3 KU3HU U IPOBOIUTH OOPHOY € BPEJHBIMU MPUBBIYKAMH CBOMX TOBAPUIIEH.
7KusBoii opranusm

JIuunocmmuvie pesyromamol 00yueHus

—®opmupoBaHe OTBETCTBEHHOI'O OTHOIIEHUS K 00YUEeHHIO;

—opmupoBaHue Mo3HaBaTEIbHBIX HHTEPECOB M MOTUBOB, HANIPABJICHHBIX HA H3yYCHUE MPOTPaMM;
—pa3BUTHE HABBIKOB O0YYCHHUS;

—opMupoBaHue colManbHBIX HOPM U HABBIKOB IOBEIEHUS B Kjlacce, LIKOJIE, JoMa U Jp.;
—opmupoBanue u 1006poKenaTeNbHbIE OTHOLUICHUS K MHEHHIO JPYroro 4eloBeKa;



—dopMupoBaHUe KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIEHWU U COTPYIHUYECTBE CO CBEPCTHUKAMH,
YUUTEISIMH, TIOCTOPOHHUMU JIIOABMH B IIpoliecce y4eOHOM, 00IIeCTBEHHOM U Jpyroil AesITeTbHOCTH;
—OCO3HaHUE LIEHHOCTH 3/I0POBOT0 M 0€30MacHOro 00pasa KHU3HH;

—OCO3HAHUE 3HAUYCHHUS CEMbU B )KM3HH YEIOBEKA;

—YBaXUTEIBHOE OTHOIIICHUE K CTAPIINM U MJIQJIIITUM TOBAPUIIIAM.

Memanpeomemmnule pe3yibmamot 00yueHus

VYyamuecs 107KHbI yMETD:

—OpPraHu30BbIBATh CBOIO YUEOHYIO 1€ATEIbHOCTh;

—IUTAaHUPOBATH CBOIO JICSITEIbHOCTD MO/ PYKOBOJICTBOM YUUTEJS,

—COCTAaBJISITh I1JIaH pabOTHI;

—paboTaTk C TOMOTHUTEILHBIMI HCTOYHUKAMH WH(OPMAIIHUH;

—OCYIIECTBIATH MOUCK JOMOJIHUTEIbHON HHPOPMAIIUN Ha OYMa)KHBIX U 3JIEKTPOHHBIX HOCUTESIX;
—aBaTh ONPEICTICHUS;

—paboTtaThk ¢ OUOJIOrHYECKUMU O0BEKTaMU;

—Yy4acTBOBAaTh B IPYNIOBOM padoTe (Maias rpymnmna, Kjacc);

—paboTaTh ¢ TeKCTOM Haparpada u ero KOMIOHEHTaMU;

—COCTAaBJISITh TUIAH OTBETA;

—COCTaBJISITh BOIIPOCHI K TEKCTY, pa30MBaTh €ro Ha OTAENbHbIE CMBICIIOBBIEC YaCcTH, A€NaTh MO3ar0JIOBKY;
—Yy3HaBaTh U3y4acMble OOBEKTHI HA TAOIHUIIAX;

—OLIEHUBATh CBOM OTBET, CBOIO PabOTY, a Takke padOTy OJTHOKIACCHUKOB;

Ilpeomemmnuie pezynomamaol 06yuenus

Yuawuecs oonscnel 3nams:

—CYTh OCHOBHBIX TIOHSITUH U TEPMUHOB;

—OCHOBHbBIC OPTraHOU[BI KJIETKH, TKAHU PACTCHHI U KUBOTHBIX, OPTaHbl U CUCTEMbI OPTaHOB PACTEHUN U
KUBOTHBIX;

—CTpoeHue yacTel modera, OCHOBHBIX OPraHOB U CUCTEM OPraHOB JKMBOTHBIX, YKa3bIBaTh UX 3HAUCHUE;
—ByusiHAE ()AaKTOPOB CPEbl Ha KUBBIC OPTAHU3MBIL;

—XapakTep B3aUMOCBS3€i MKy KUBBIMU OpraHU3MaMH B IPUPOJTHOM COOOIIECTBE;

—CTPYKTYpPY NPUPOJTHOTO COOOIIECTRA.

YQau;ueCﬂ aOJZDfCHbl ymeniv.

—paCHO3HaBaTI> 1 IIOKA3bIBATH Ha Ta6J'II/IIIaX OCHOBHBEIC OpFaHOI/II[I)I KJICTKHU, paCTI/ITeJ'II)HI)IC U XHUBOTHBIC
TKaHU, OCHOBHBIE OpTaHbl U CUCTEMbI OPTraHOB PACTEHUM U )KUBOTHBIX;

—MHCCIIeI0BAaTh CTPOCHUE OCHOBHBIX OPT'aHOB PACTEHUS,

—OMpPEeIEeATh YEpPThl pa3INUUs B CTPOCHUHU PACTUTEILHON U 5KMBOTHOW KIIETOK;

—YyCTaHaBJIMBaTh B3aUMOCBSI3b MEX/ly CTPO€HHEM No0era 1 ero QyHKIUIMU;

—7HCCNeI0BaTh CTPOSHHUE YacTell modera Ha HaTypaJbHBIX 00BEKTaX, OMPEAEIATh UX Ha TaOIUIax;
—o000CHOBBIBaTh BaXHOCTh B3aUMOCBSI3U BCEX OPTaHOB M CHCTEM OPraHOB JJisi 00eCreueHus 1eTOCTHOCTH
opraHusma.

—OHpeHeHHTB 1 IIOKAa3bIBATh Ha Ta6J'II/IHe OpFaHLI N CHUCTEMBI, COCTABJIAIOIIUEC OpFaHI/ISMI)I paCTeHI/Iﬁ nu
JKUBOTHBIX

—O6L$ICH$ITI> CYHIHOCTB OCHOBHBIX HpOHeCCOB KNU3HCACATCIBHOCTU OpFaHI/ISMOB;

—O00OCHOBBIBATh B3aUMOCBSI3b MTPOIIECCOB KU3HEEATEIHHOCTH MEXKIY CO00ii;

—CpaBHI/IBaTI) npoueccm KU3HECACATCIIBHOCTHN paSJ'H/ILIHI)IX OpFaHI/ISMOB;

—HabIro1aTh 32 OMOIOTUYECKUMU TPOIIECCAMU, OTUCHIBATh UX, ACNATh BBIBOBL;

—MHCCIIEeI0OBATh CTPOCHHUE OTJEIHHBIX OPTaHOB OPTraHU3MOB;

—pUKCHPOBATh CBOU HAOIIOACHUS B BUJIE PUCYHKOB, CXEM, TaOJIHII,

—co0mro1aTh NMpaBuiia MOBEACHUS B KaOMHETE OMOJIOTHH.

MHuoroo0pa3ue »KUBbIX OPTraHM3MOB

JTuunocmmuule pezynomameul 00yuenus

—Pa3Butre u popmMupoBaHue HHTEPECA K H3YUYSHUIO TPUPOJIBI;

—pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—BOCIUTaHNE OEPEKHOTO OTHOIICHUS K TIpUpo e, (POpMUPOBAHUE IKOJIOTHIECKOTO CO3HAHNS,
—IIpU3HAHKUE BBICOKOM LIEHHOCTH >KU3HH, 3J0POBbsSl CBOETO U APYTUX JIOJIEH;



—Ppa3BUTHE MOTHBAINH K TIOJTYYCHHUIO HOBBIX 3HAHUM, JAIbHEHIIIEMY U3yU4EeHUIO0 €CTECTBEHHBIX HAYK.
Memanpeomemmnule pe3yibmamot 00yueHus

Yuawuecs oonxcnvl ymems:

—/1aBaTh XapaKTEPUCTUKY METOJI0B U3yUeHHUsI OMOJOTHYECKUX OOBEKTOB;

—pa3pabareIBaTh TJIAH - KOHCIIEKT TEMBI, UCTIONB3Ys pa3Hble UCTOYHUKN UH(GOPMAITUY;

—TOTOBUTH YCTHBIC COOOIIECHUSI U TUCbMEHHBIE pedepaTbl Ha OCHOBE 00001TIeHUsT HHOPMAITUU YIeOHUKA
1 JIOTIOJIHUTENIBHBIX UCTOYHUKOB;

—BBINOJIHATH JA0OpaTOpHBIE PaOOTHI MO/ PYKOBOACTBOM YUUTEIIS,;

—CpaBHUBATH MPEJICTABUTENCH PA3HBIX TPYII PACTEHUH, IeJIaTh BBIBOABI HA OCHOBE CPAaBHEHMUS;
—OLIEHUBATh C 3CTETUUYECKON TOUKU 3pEHUS MPEJCTaBUTENCH PaCTUTEIBHOIO MUPA;

—HaXOJUTh WH(POPMAIIHIO O KUBBIX OPraHU3Max B HAYYHO - MOMYJSPHOU JTUTEpaType, aHATU3UPOBATh U
OLICHUBATH €€;

—Ha0II01aTh U OMKUCHIBATH PA3JIMYHBIX MPEACTABUTEIICH JKUBOTHOTO MHUPA;

—HAaXO/UTh B PA3IMYHBIX HCTOYHHUKAX HEOOXOIUMYI0 HH(POPMAIIHIO O KUBOTHBIX;

—u30MpaTeNbHO OTHOCHTHCS K OHMOJOTHMYecKod HH(OpMAaIMu, COIepKalieiicss B CpPEICTBAX MAacCOBOM
nHpopManuu;

—CpaBHUBAThH KUBOTHBIX N3YYCHHBIX TAKCOHOMHYECKUX TPYIII MEXTY COOOH;

—BBISBIIATH IPU3HAKU CXOJICTBA U PA3IMUMUs B CTPOCHUH, 00pa3e »KU3HU U MOBECHUH KUBOTHBIX;
—paboTaTh ¢ JOIMOJHUTEIHHBIMU WCTOYHUKAMU HH(OPMAIUHU, UCIOIB30BaTh ULl MOWCKa WH(OpMAIUN
BO3MOXXHOCTH VHTepHeTa;

—0000maTh U Ae7aTh BEIBOAKI 110 H3yYCHHOMY MaTepHaty;

—TPEeACTaBIATh U3YYCHHBIN MaTepuall, UCIIOIb3YsI BO3SMOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHUH.
Ilpeomemmnuvie pezynomamaol 06yuenus

Yuawuecs donocnol snamo:

—CTPOEHHE U OCHOBHBIE MIPOIIECCHI KU3HENEATEILHOCTH OaKkTepuil U rpuloB,;

—pa3zHooOpa3ue U pacupocTpaHeHue 6akTepuit u rpudoB;

—pouib 6akTepuil U TpUOOB B IPUPOJIE U )KU3HU YEIOBEKA,

—MeToAbl TPOPUIAKTUKY UHPEKIIMOHHBIX 3a00I€BaHUN.

—OCHOBHBIE TIOHSTHS, OTHOCSIIIIUECS K CTPOCHHIO MTPOKAPHOTHYECKONW M dyKapUOTHIECKOH KIIETOK;
—OCHOBHbBIE€ METO/IbI U3YUYCHHSI PACTCHHIA;

—OCHOBHBIE TPYIIIBI PACTCHUH, OCOOCHHOCTH UX CTPOCHUS M KH3HENEATeILHOCTH, MHOT000pasue;
—O0COOEHHOCTH CTPOEHUS U KU3HEIEATETHbHOCTH JTNIIATHIKOB;

—DpoJb pacTeHuil B bnocdepe u KU3HU YETOBEKA;

—TIPOUCXOXKICHUE PACTEHUI U OCHOBHBIE 3TAIbl PA3BUTHS PACTUTEIHLHOTO MUPA.

—TIpU3HAKU OpPraHu3Ma KaK [EJOCTHON CUCTEMBI,

—OCHOBHBIE CBOMCTBA JKUBOTHBIX OPTaHU3MOB;

—CXOJICTBO M Pa3IIUIHsI MEXTy PACTUTEIIHHBIM M )KHBOTHBIM OpraHU3MaMHU;

—TpU3HAKH, OCHOBHBIE CHCTEMATHUYECKHUE TPYIIbI MPOCTEHININX, UX 3HAUEHHE B DKOJIOTHYECKUX CUCTEMAX;
—Tapa3sUTHYECKUX TPOCTCHINNX, BhI3bIBAEMBIC UMHU 3a00JICBaHUS y YEJIOBEKAa U COOTBETCTBYIONTUE MEPHI
PO UIAKTUKY.

—COBpPEMEHHBIC TIPEJICTABICHHS O BOSHUKHOBEHUHM MHOTOKJICTOUHBIX )KHBOTHBIX;

—Oo0IIyI0 XapaKTepuCcTUKY TUTa KUIIeuHOmoI0CTHBIE;

—0011yI0 XapakTepucTuKy Trma [lmockue 4epsu;

—o0mIyto XxapakTepucTuky tuna Kpyrisie depsu;

—Oo0IIyI0 XapakTepucTHKy Tumia KosibuaTslie 4epBy;

—Oo0IIyI0 XapaKTepUCTHKY TUTa YIeHHCTOHOTHE;

—O0O0IIyI0 XapaKTepUCTHKY THITa XOPJIOBHIE,;

—COBpPEMEHHBIE TIPEICTABICHUS O BOSHUKHOBEHUH XOPIOBBIX KUBOTHBIX;

—OCHOBHBIC HAIIPABIICHUS IBOJIIOINN XOPIOBBIX;

—oOoO0IIyI0 XapaKTepUCTHKY HaaKIacca PhIObI;

—oO00I1YI0 XapaKTePUCTHUKY KJlacca 3€MHOBO/IHBIE;

—o0mIyro XxapakTepucTuky kiacca [IpecMmbikarommecs;

—Oo0IIyI0 XapakTepucTUKy kiacca [ITuibr;

—oO00I1yI0 XapaKTepUCTUKY Kilacca MieKkonuTaroIue.

—TPUMEHSThH TIOTy4YEeHHBIC 3HAHUS B TIOBCETHEBHOM JKU3HH.



Yuawuecs oondxcnvl ymems:

—aBaTh OOIIYI0 XapaKTEPUCTUKY OaKTepUil U TPHOOB;

—O0OBACHATH CTPOCHUE TPHOOB U JIMIIAHHUKOB,;

—TPUBOAUTD MIPUMEPHI PACHPOCTPAHEHHOCTH T'PUOOB U JIUIIAHHUKOB;

—XapaKTepHU30BaTh POJb TPUOOB U JIMIAHHUKOB B OMOIIEHO3aX;

—OIpeneNsaTh HeCheJ0OHbIE HUIAIOYHbIE TPUOHI;

—OOBACHATH POJIb OaKTEpUil U TPUOOB B MPUPOJIE U KUZHU YEIOBEKA.

—/1aBaTh OOIIYI0 XapaKTePUCTUKY PACTUTEILHOTO IapCTBA;

—O0OBSACHATH POJIb pacTeHuil B Onocdepe;

—/1aBaTh XapaKTEPUCTUKY OCHOBHBIX IPYIIN pacTCHHII;

—OOBSACHATH IPOUCXOXKACHNE PACTEHU M OCHOBHBIC 3TAIlbl PA3BUTHUS PACTUTEIHHOTO MUPA;
—XapaKTepHU30BaTh PaclpoCTpaHEHHE PACTCHUI B Pa3IMUHbIX KIMMATHUYECKUX 30HAX 3eMJIH;
—TIPEJICTABIIATH 3BOIOLMOHHBIA MTyTh Pa3BUTHUS )KUBOTHOTO MHPA;

—KJ1accu(pUIMPOBATH )KUBOTHBIE OOBEKTHI 110 UX MPUHAICKHOCTH K CUCTEMAaTHYECKUM TpYIIIaMm;
—TIPUMEHSATH JIBOITHBIE Ha3BaHUsI )KUBOTHBIX IPU MOATOTOBKE COOOIICHNH, TOKIJIA0B, PE3EHTALINH;
—OIpeneNsaTh CHCTEMAaTHYECKYIO MPUHAATICKHOCTh )KMBOTHBIX K TOM MJIM MHOM TaKCOHOMHYECKOH TPYIIIe;
—Ha0II01aTh 3a OBEJICHUEM )KUBOTHBIX B TIPUPOJIC;

—OOBICHITH B3aMMOCBSA3b CTPOEHUS U (YHKIIMI OPraHOB U HMX CHCTEM, 00pa3a JKU3HH U Cpelbl OOUTaHus
KUBOTHBIX;

—TIOHUMATh B3aUMOCBSI3U, CIIOKHUBIINECS B IPUPOJIC, U UX 3HAYCHHE ISl SKOJOTHYECKUX CHCTEM;
—BBIICTISITh KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHHTY, B CITOCOOCTBOBATh COXPAHEHHUIO UX YUCICHHOCTH U
MECT OOMTaHUS;

—OKa3bIBaTh MEPBYIO METUIIMHCKYIO TIOMOIIb ITPH YKYCaX OMACHBIX WU SIOBUTHIX KUBOTHBIX;
—HCIMOIB30BaTh MEPHI MPO(PUIAKTUKH Mapa3uTapHbIX 3a00JIeBaHUI;

—O0OBSACHATH 3HAYCHUE 300JI0THUECKUX 3HAHUN JUIS COXPAHEHMS JKU3HU HA IUIAHETE, Pa3BEICHHUS PEAKHX U
OXpaHsSIeMbIX )KUBOTHBIX, BEIBEICHUS HOBBIX TTOPO/I YKUBOTHBIX;

—MCIONB30BATh 3HAHUS B MOBCEAHEBHOM KU3HU.

YesoBek

JIuunocmmuuie pezynomamol 00yuenusn

—®opMHUpoBaHUE OTBETCTBEHHOI'O OTHOILIEHUS K YUEHUIO, TPYIY;

—opMupoBaHUE IETOCTHOTO MUPOBO33PEHHS;

—opMupoBaHUE OCO3HAHHOCTH U YBAXXKUTEIBHOIO OTHOLIEHUS K KOJIJIETaM, APYTUM JIHOSIM;
—opMupoBaHre KOMMYHUKAaTUBHON KOMITETEHIIMU B OOIIEHUH C KOJUIETaAMH;

—opMupoBaHUEe OCHOB 3KOJIOTMYECKON KYJIbTYPHI.

Memanpeomemmnule pe3yibmamot 00yueHus

Yuawuecs oonscnol ymemo:

—IIJIJAHUPOBATh COOCTBEHHYIO YYEOHYIO NESTENbHOCTh KaK CaMOCTOSITEIIbHO, TaK M TOJ PYKOBOJCTBOM
YUUTES;

—Yy4acTBOBAaTh B COBMECTHOM JESATENbHOCTH (paboTa B MaJbIX rpymnmnax);

—paboTaTh B COOTBETCTBHH C IIOCTABJICHHOH 3a/1auell, MIIaHOM;

—BBIJICTISITH TJIABHBIC M CYIIECTBEHHBIC TIPU3HAKA TIOHSTHIA,

—COCTaBJIATh OMHMCAaHUE OOBEKTOB;

—COCTaBJIATh MTPOCTHIE U CIIOKHBIE TUTAHBI TEKCTA,

—OCYIIECTBIATh MOUCK U 0OTOOP MH(POPMALIUU B IOTIOJHUTEIBHBIX HCTOUYHUKAX;

—BBISIBJIATH IPUYHHHO - CIICICTBEHHBIE CBSI3H;

—paboTaTh CO BCeMU KOMIIOHEHTaMH TEKCTa;

—OIICHUBATH CBOIO Pa0OTY U IATEILHOCTh OJJHOKJIACCHUKOB.

IIpeomemmuoie pezynromamot 00yuenusn

Yuawuecs oondxcnvl 3nams:

—OHOJIOTMUECKUE U COLMANIbHBIE (PaKTOPBI AHTPOIIOTEHE3A;

—OCHOBHBIE ITaIThI YBOJIOIIUH YEIIOBEKa,

—OCHOBHBIE YEPThI pac YeloBeKa.

—BKJIaJ] OTEUECTBEHHBIX YUEHBIX B pa3BUTHE 3HAHUI 00 OpraHu3Me 4eJIoBeKa;

—OCHOBHbBIE TPU3HAKU OPTaHM3Ma YEJIOBEKa.

—pOJIb PETYIATOPHBIX CUCTEM;



—MEXaHU3M JEICTBUS TOPMOHOB;

—YaCTH CKeJIeTa YEJI0BEKa;

—XHWMUYECKUI COCTaB U CTPOECHUE KOCTEM;

—OCHOBHBIE CKEJIETHBIE MBIIIILIBI YEJIOBEKA;

—TIpU3HAKY BHYTPEHHEN CPEbl OpraHNu3Ma;

—IpPU3HAKU UMMYHHTETA;

—CYIIHOCTh IPUBUBOK U UX 3HAUYEHUE;

—CYILIECTBEHHbIE TPU3HAKU TPAHCIIOPTA BEUIECTB B OPraHU3Me.

—Oprasbl IbIXaHHs, UX CTPOCHUE U (DYHKIIUH;

—TUTUEHUYECKHUE MEPbl U MePhI MPOPUIAKTUKU JETOUHBIX 3a00JI€BaHUIA;

—OpraHbl UIEBAPUTEIBLHON CUCTEMBI;

—TUTUEHUYECKHUE MEPbI U MEPhI MPOQUIAKTUKY HAPYIIEHHs paObOThl MUIIEBAPUTEILHON CUCTEMBI;
—OpraHbl MOYEBBIIEIUTEIBLHOU CUCTEMBI;

—Mepbl NPOPHIAKTUKH 3a00I€BaHUI MOYEBbBIICIUTEIHLHON CUCTEMBI;

—O0CO0OCHHOCTH TUIACTHYECKOTO ¥ SHEPTreTUYECKOr0 OOMEHa B OpPraHU3Me YEeJIOBEKa;

—PpOJb BUTAMHUHOB;

—CTpOeHUE U QYHKIIUU KOKU;

—TUTUeHUYECKHUEe TPeOOBAHMUSI 110 YXOIy 3a KOXKEH, HOI'TSIMH, BOJIOCAMU, O0YBBIO U OJICKION;
—CTpOeHHE U (PYHKIIMU OPTraHOB MOJIOBOM CUCTEMBI YEIIOBEKa,

—OCHOBHBI€ ATAIbl BHYTPUYTPOOHOTO U BO3PACTHOTO PA3BUTHUS UETIOBEKA;

—O0COOCHHOCTH BBICIICH HEPBHOMU JCSITEILHOCTH YETIOBCKA,;

—3Ha4YeHHe CHa, ero (asbl;

—puéMBI pallMOHaIbHON OpraHU3alMy TPYyAa U OT/bIXa;

—OTpHULATEIBLHOE BIUSHUE BPEAHBIX TPUBBIUEK.

Yuawuecs oonxcner ymemo:

—Yy3HaBaTh OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETOK, TKaHEH Ha TaOIuIlax 1 MUKpOIpernaparax;
—YyCTaHaB/IMBaTh U OOBSICHITH B3aUMOCBSI3b MEXK/1Y CTPOCHHUEM U (PYHKUMSIMH KJIETOK TKaHEH, OPraHoB U
UX CHCTEM.

—BBISABJIATH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS U QYHKIIMOHUPOBAHUS OPTaHOB YYBCTB;
—Cc001101aTh Mepbl NPOPHIAKTUKY 3a00JI€BaHUI OpPraHOB YyBCTB;

—pacno3HaBaTh YaCTH CKeJIeTa Ha HATJISIIHBIX TOCOOMSIX;

—HaxOJUTh Ha HATJISAAHBIX TOCOOUSX OCHOBHBIE MBIIIIIBI;

—OKa3bIBaTh MEPBYIO TOBpaueOHYIO MOMOIIb MPU NEpeoMax;

—CpaBHMBATh MEXKIY COO00M CTpoeHue U (PYHKIIMU KIETOK KPOBH;

—OOBICHATh MEXaHU3MbI CBEPTHIBAHUSI U TIEPETUBAHUS KPOBH;

—pa3nuyaTh U ONMUCHIBATh OPraHbl KPOBEHOCHON M TUM(ATUYECKON CUCTEM;

—MU3MEPSITH MYJIbC U KPOBSIHOE JaBIICHUE;

—OKa3bIBaTh MEPBYIO TOBpPadeOHYIO MOMOIIb TP KPOBOTEUECHHUSX;

—BBISABJIATH CYLIECTBEHHbIE IPU3HAKH JbIXATEIbHONW CUCTEMBI, IPOILIECCHI IbIXaHUS U Ta3000MEHa;
—OKa3bIBaTh MEPBYIO TOBPaYeOHYIO OMOIIb IPU CIIACEHUH YTONAIOIIEro U OTPABICHUHU YTapHBIM ra3oM;
—XapaKTepHU30BaTh MUIIEBAPEHUE B PA3HBIX OTAeNaX MUIIEBAPUTEIHHOU CUCTEMBI;

—OOBACHATh MEXAHNU3M TEPMOPET YIS,

—BBIABIIATD CYILIECTBEHHbIE IPU3HAKK OOMEHA BEIIECTB U PEBPAICHUS SHEPTUH;

—OKa3bIBaTh MIEPBYIO IOMOILb IIPH MOBPEKIEHUAX KOXKH, TEIUIOBBIX U COJTHEUHBIX yJapax;
—BBIJIENISTH CYILIECTBEHHBIE MPU3HAKU [ICUXUKH YEIOBEKa,

—XapaKTepHU30BaTh TUIIbI HEPBHOW CUCTEMBI;

—Cc00J1t0/1aTh HOPMBI IMYHOM TMTHEHBI U POPHUIAKTUKH 3a00JIeBaHUIi;

—OKa3bIBaTh MEPBYIO TOBPAYEOHYIO TOMOIIIb.

OO01ue 3aKOHOMEPHOCTH

Jluunocmmuuie pezynomamol 00yuenusn

—@opMHUpOBaHNE YYBCTBA POCCHICKON TPakIaHCKON MIEHTUYHOCTH: MATPUOTU3MA, JTIOOBU M YBAXKEHUS K
OteuecTBy, UyBCTBa rOpJ0CTHU 32 CBOIO Ponuny;

—OCO3HAHUE YYalllMMUCSl OTBETCTBEHHOCTH U Joira nepeq Ponnnoi;

—OTBETCTBEHHOE OTHOLIEHHE K 00Y4YEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K CaM0OO0Pa30BaHUIO;
—opmupoBaHre MOTHBAIIUH K OOYYEHUIO U ITO3HAHUIO, OCO3HAHHOMY BBIOOpY Oyay1ueit npodeccuu;



—CITIOCOOHOCTh YYalIUXCS CTPOUTH AANbHEHIYI0 MHIMBUAYAJIbHYIO TPaeKTOpUIO oOpa3oBaHus Ha 0aze
OpHEHTAIK B MUpE Ipodeccuil U MpodhecCHOHATBHBIX TPEIIOYTEHUN;

—]opMupoBaHUe LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayK{ U OOILECTBEHHOM MPAKTUKH;

—Cco0Jr0IeHNe U TpoTaranja y4JanuMucs MPaBuil MOBEICHHS B IPUPOJE, X YUaCcTHE B PUPOTOOXPAHHOU
NesTeNbHOCTH;

—YMEHHE PeaN30BbIBATH TEOPETUUECKUE TIO3HAHMS Ha IPAKTUKE;

—OCO3HaHUE 3Ha4YeHUs O0pa3oBaHMs MAJIs IOBCEJHEBHOM JKM3HM M OCO3HAHHBIM BbIOOp mpodeccun
yUYaIIUMUCS;

—CIIOCOOHOCTh yYaluxcsi MPOBOAMTH pabOTy HaJx OMMOKaMHU JJisl BHECEHHsS] KOPPEKTHB B yCBAaWBaeMble
3HaHUS;

—IIpU3HaHKE yJalMMKCS IIPaBa KaXJ0ro 4ejJoBeka Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHMUE;
—TOTOBHOCTh ~ YYalIUXCS K  CaMOCTOATENBbHBIM  TIOCTYIKaM M  aKTHUBHBIM  JCUCTBUSIM  Ha
IPUPOJOOXPAHUTEILHOM IIOIPHUILIE;

—YMEHHE apryMEHTHPOBAHHO U 0OOCHOBAHHO OTCTaMBATh CBOIO TOUKY 3PEHUS;

—KpUTHUYHOE OTHOILICHUE K CBOUM IOCTYIIKaM, OCO3HaHUE OTBETCTBEHHOCTH 3a UX PE3yJIbTAThI;
—OCO3HAaHHOE, YBWKHUTEIHFHOE W JOOpOXKenaTelbHOE OTHONICHHWE K JPYrOMYy YEJIOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHUIO, KYIbTYPE;

—OCO3HaHUE BAKHOCTU (DOPMUPOBAHUS IKOJOTHYECKON KYJIbTYphl HA OCHOBE NMPU3HAHUS IEHHOCTH JKU3HU
BO BceX €€ MpOSBICHHUSIX M HEOOXOIMMOCTH OTBETCTBEHHOI'O, OEpEeXHOIro OTHOLIEHHS K OKpYKarolen
cpexe;

—YMEHHUE CIIyLIaTh U CIBILATh IPYroe MHEHHE, BECTH JIUCKYCCUIO, YMEHHE ONIepUpOBaTh (hakTaMu, Kak JUIs
JI0Ka3aTeNbCTBA, TaK U JJIsl ONPOBEPKECHHUS CYIIECTBYIOIIETO MHEHUSI.

MeTanpeaMeTHbIe pe3yJIbTaThbl 00y4eHHs

Yuawuecs oondicnvl ymems:

—COCTaBJIATh CXEMbI U TaOIMILIBI I MHTETPALIUMH [10JyYEeHHbBIX 3HAHU;

—0000maTh U Ae7aTh BEIBOABI 110 H3yYCHHOMY MaTepHaly;

—COCTaBJIATh KOHCIEKT naparpada yueOHHKa 10 W/UIIK Mocyie U3yUYeHHsl MaTeprana Ha YpOoKe;
—pa3pabaTeIBaTh IUIAH - KOHCIIEKT TEMBI, HCIIONB3YsI pa3Hble HICTOYHUKU HH(pOpMaIum,

—paboTaTe C [JOMOJHUTEIbHBIMM HCTOYHMKAMU HMH()OPMALMU M UCIOJNb30BaTh MX JUIS MOHUCKA
HE0OXOMMOTO MaTepHaa;

—TOTOBHUTh YCTHBIE COOOIIEHUSI M MUChbMEHHbIE pedepaTbl Ha OCHOBE 0000IIeHNs MaTepraia yueOHUKa U
JOTIOJTHUTEIBHOW JINTEPaTypHI;

—TI0JIb30BaThCsl MOMCKOBBIMU crcTeMamu VIHTepHeTa.

—TIPEJICTABIIATh U3yYCHHBIN MaTepHall, HCIIOJIb3YsI BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA;
—OOBSACHATh PUCYHKH U CXEMBI, IPECTAaBICHHbIE B yUeOHUKE;

—CaMOCTOSTEIBHO COCTABIISITH CXEMBI MPOIIECCOB, POTEKAIOIINX B KIETKE, U «IIPHUBSI3BIBATH)» OT/EIIbHBIC
UX 3Talbl K pa3IMYHbIM KJIETOYHBIM CTPYKTYpaMm;

—MWJUTIOCTPUPOBATH OTBET MPOCTEHITMMH CXEMaMH U PUCYHKAMU;

—paboTaTh C MUKPOCKOIIOM M TOTOBUTH MPOCTEHIINE NpenapaTsl isi MUKPOCKOITMYECKOTO UCCIIEI0OBaHMS;
—JlaBaTh XapaKTEPUCTUKY TEHETHUECKUX METOJIOB U3yUEHHS OMOJIOTHUECKIUX O0BEKTOB;

IIpeomemmnoie pezyrvmamot 00yuenus

Yuawuecs oondicnol 3namo:

—MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI, UX BKJIaJ] B 00pa30BaHWE HEOPTraHUYECKUX U OPraHMYECKUX MOJIEKYII
’KHBOTO BEIIIECTBA;

—XUMHUYECKHE CBOICTBA U OMOJIOTHUECKYIO POJIb BOJBI;

—pOJb KATHOHOB ¥ aHUOHOB B 00ECTICUECHHUH MTPOIIECCOB JKU3HEACITEITbHOCTH;

—YPOBHH CTPYKTYPHOM OpraHu3alu OEIKOBBIX MOJIEKYI;

—TIPUHIIUTIBI CTPYKTYPHOU OpTaHU3aluu H (QYHKIIHH yTIIEBOJIOB;

—TIPUHLIUIIBI CTPYKTYPHOM OpraHu3anuu u QyHKIMH KHUPOB;

—cTpykTypy HyKi1enHoBbIX kuciot (JJHK u PHK);

—ONKChIBaTh 0OMEH BEIECTB U MPEBPAIICHNE SHEPTUH B KIIETKE;

—TMPUBOANTH MOAPOOHYIO CXEMY Ipoiiecca OMOCUHTE3a OEIIKOB;

—ONpeAeIeHHs MOHATUI: «IIPOKAPUOTHD», «3YKAPHOTBI»,XXPOMOCOMBIY, «KAPHUOTHUID», «KMHUTO3»;
—CTpOCHHE POKAPUOTUYECKON KIIETKH;



—CTpOCHHE TPOKAPUOT (OAKTEPUHU U CHHE3ENIEHBIC BOAOPOCITH (IMaHOOAKTEPHH));

—CTpPOCHHE PYKAPUOTHUECKOMN KIIETKU;

—MHOTr000pa3ue 3yKapuor;

—O0COOEHHOCTH CTPOEHUS PACTUTEIBHOMN U )KUBOTHON KIIETOK;

—TJIaBHBIC YaCTHU KJIETKHU;

—OpraHOM/IbI [IUTOIUIA3Mbl, BKIIOUCHHUS;

—CTaIMd MUTOTHYECKOTO IIUKJIA U COOBITHS, TPOUCXOISIINE B KIIETKE HAa KaX/I0M U3 HUX;
—TI0JI0KEHUS KJIETOYHON TEOPHH CTPOCHUSI OPTraHU3MOB;

—OHMOJIOTHYECKUI CMBICT MUTO34;

—MHOoroo6pasue Gopm 6ecroaoro pa3MHOKEHHUS U TPYIIIbI OPraHU3MOB, JJI1 KOTOPBIX OHU XapaKTEPHbI;
—CYIIHOCTh II0JI0OBOI'0 Pa3MHOKEHUS U €ro OMOJIOTUYECKOE 3HAUEHUE;

—TpoIlecC raMeTOreHesa;

—Mei03 1 ero OMOJIOTHYECKOE 3HAYCHUE;

—CYIIHOCTh OIJIOJJOTBOPEHHUS;

—OIIpEIETICHUE ITOHATHUS «OHTOT'€HE3Y;

—TepUOINU3ALNI0 UHIUBUIYATbHOTO Pa3BUTHS;

—3Tarnbl SMOPUOHATIBHOTO Pa3BUTHS (IpOOJIeHNE, TaCTPYJISAIHS, OPraHOTEHE3);

—OopMBI TOCTIMOPHOHAIBHOTO MEPHOJIa PA3BUTHS: HETIPSMOE Pa3BUTHE, PA3BUTHE MOJIHBIM U HETOIHBIM
[IPEBPALICHUEM;

—TpsSMOE Pa3BUTHE;

—oOuorenerndeckuii 3akoH D. ['exkens u ©. Mromepa;

—OIIpeIeJICHHUs] OCHOBHBIX T'€HETHYECKHUX TOHATUH;

—CYIIHOCTh THOPUI0JIOTUYECKOT0 METO/1A U3YUEHHS HACIEACTBEHHOCTH;

—3aKoHbl MeHzens;

—3aKkoH MopraHa.

—BUAbl I3BMEHYUBOCTHU U PA3IIUYMSI MEXKIY HUMU;

—METO/bl CEJIEKIINH;

—CMBICJ U 3HAYEHUE SIBJIICHUS TeTepo3Kca U MOJIUIUIONINY;

—YpOBHH OpTraHW3alluH KUBOW MAaTEPUU M HAYYHbIE JUCUUIUIMHBI, 3aHIMAIOIINECS H3yYSeHHEM IPOIIECCOB
KHU3HEIeATEIbHOCTH Ha KaXJIOM U3 HUX;

—XUMHYECKHI COCTaB )KUBBIX OPTaHU3MOB;

—pOJIb XUMHUECKUX JIEMEHTOB B 00pa30BaHUN OPTaHUYECKUX MOJIEKYJ;

—CBOICTBa KHUBBIX CHCTEM H OTJIMYHE UX MPOSBICHUN OT CXOTHBIX IMPOIECCOB, POUCXOSAIINX B HEKUBOU
IIPUPOJIE;

—IIapCcTBa )KUBOM MPHUPOJIBI, CACTEMATHKY H MTPEICTABUTENICH PA3HBIX TAKCOHOB;
—TIpeICTaBIICHUs €CTECTBOUCIIBITATENEN JOAAPBUHOBCKOM 3MOXH O CYIIHOCTH JKUBOM MPUPOJIBI;
—a3msaasl K. JIuHHes Ha cucteMy )KUBOTO MUPA;

—OCHOBHBIE NOJI0XKEHUs 3BOTIOIIMOHHOM Teopuu XK. b. Jlamapka, e€ no3uTuBHBIE U OIIMOOYHBIE YEPTHI;
—yuenue Y. [lapBuHa 006 HCKYCCTBEHHOM O0TOODE;

—yuenue Y. JlapBuHa 0 €CTECTBEHHOM 0TOODE;

—THITBI TOKPOBHUTEIBCTBEHHON OKPACKH M MX 3HAYCHUE JUIsl BEDKUBAHUS;

—O0OBACHATH OTHOCUTENBHBIN XapaKTep NpUCIOCOOIECHUH;

—O0COOEHHOCTH MPUCTIOCOOUTEIHHOTO ITOBEICHNUS,

—3HauyeHHe 3a00Thl O MOTOMCTBE JJIS1 BBIKMBAHUS;

—OIIpeIeTIeHUs] MTOHATUHN «BUI» U «ITOMYJISALU;

—CYIIHOCTh F'€HETUYECKHX MPOLIECCOB B MOMYIISAIUIX;

—hopMBI BHI000pa30BaHUS;

—TJIaBHbIE HANPABJICHUS 3BOIOIMU: OMOJIOTHYECKUN Iporpecc U OMOJIOTMYECKH perpecc;
—OCHOBHbBIE€ 3aKOHOMEPHOCTH 3BOJIIOIMH: IUBEPTEHIINI0, KOHBEPTEHLIMIO U TapaslIeIn3M;
—pe3yabTaThl 3BOJIIOLIUY;

—reopuro akagemuka A. M. OnapuHa 0 NpouCX0XKIECHUH KU3HH Ha 3eMIIe.

Yuawuecs oondcnvl ymems:

—OOBACHATH MPUHLUI JICHCTBUS (PEPMEHTOB;

—XapakTepu30BaTh GYHKINH OCITKOB;

—OTMeYaTh YHEPreTUUYECKYIO POJIb YITIEBOJIOB U IIACTHYECKYIO (PYHKIIMIO )KUPOB;



—XapaKkTepU30BaTh META0OJIM3M TPOKAPHUOT;

—OMUCHIBaTh TEHETUYECKHH anmapat OaKTepuit;

—ONKCHIBATh MPOLECCHI CTOPOOOPA30BAHUS U PA3MHOXKEHHUS TPOKAPHOT;

—OOBACHATh MECTO U POJIb IPOKAPHOT B OMOLIEHO33aX;

—XapaKkTepu30BaTh (HYHKIMM OPraHOWAOB IMUTOILIA3Mbl, 3HAUCHHE BKIIOUEHUH B JKU3HEACATEIBHOCTU
KJICTKH;

—ONKCHIBATh CTPOCHHUE U (PYHKIIMH XPOMOCOM;

—XapakTepHu30BaTh OMOJIOIMUYECKOE 3HAaUEHUE OECIIOIOr0 pa3MHOKEHMS;

—O0OBACHATH MPOIECC MEI03a, MPUBOIAMINN K 00pa30BaHUIO TAINIOUTHBIX TAMET;

—OINMCHIBATh MIPOLECCHI, IPOTEKAIOIIUE TPH JPOOIEHNUH, TaCTPYIISALMHU U OPraHOI'€HE3E;
—XapakTepu30BaTh (POPMBI TOCTIMOPUOHATILHOTO PA3BUTHUS;

—pa3nuyarh COOBITUS, COMPOBOXKIAIOIINE PA3BUTHE OPraHU3Ma IIPH MTOJHOM U HEMIOJHOM IPEBPALCHUH;
—O0OBACHATH OMOJOTHUYECKHI CMBICI Pa3BUTHS ¢ METaMOP(O30M;

—XapaKkTepHU30BaTh 3TAlbl OHTOICHE3A IPU IPSIMOM ITOCTIMOPHOHAIIEHOM Pa3BUTHH;

—MCIOJIb30BaTh IPU PELICHUU 3a/1a4 T€HETUUECKYIO CHMBOJIMKY;

—COCTaBJIATh F€HOTUIIBI OPraHU3MOB U 3alIUCHIBATH UX I'aMEThI;

—CTpPOUTHh CXEMbl CKpELIMBaHUS IPU HE3aBUCHMOM U CLEIJIEHHOM HAacCJE€lI0BaHUU, HACJIEJOBaHUH,
CLIETIJIEHHOM C II0JIOM;

—CYIIHOCTh T€HETUYECKOTO ONPEEIICHUS [10J1a Y PACTEHUN U KUBOTHBIX;

—XapaKkTepHU30BaTh FT€HOTHUI KAK CUCTEMY B3aUMO/IEHCTBYIOIUX F€HOB OPraHU3Ma;

—COCTaBJISITh POCTEUIINE POJIOCIOBHBIE U pPeLIaTh NTEHETUUECKUE 3a/1aUH;

—pacrno3HaBaTh MyTallMOHHYIO U KOMOWHATUBHYIO U3MEHUYUBOCTH;

—O0OBSACHATh MEXAaHU3MBI TIepelayy MPU3HAKOB M CBOMCTB M3 TMOKOJICHUS B TIOKOJICHHE M BOSHUKHOBEHHE
OTJIIMYHUM OT POJUTENBCKUX (OPM Y TIOTOMKOB;

—/1aBaTh OIpEAEIEHUs] YPOBHEN OpraHU3alllM KUBOTO U XapaKTepU30BaTh MPOLIECCH] KU3HEAESITEIbHOCTU
Ha KaXJOM U3 HUX;

—XapaKTepHu30BaTh CBONCTBA JKUBBIX CUCTEM;

—O0OBACHATH, KaK MPOSBIISIIOTCS CBOWCTBA KUBOT'O HA Ka)KJIOM U3 YPOBHEH OopraHu3anuu;

—TPUBOANTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHON M €CTECTBEHHOM CHCTEM KJIacCU(UKALUU >KUBBIX
OpPraHHU3MOB;

—OOBSICHSTH, TIOYEMY OPTaHU3MbI OTHOCST K pa3HbIM CUCTEMaTUYECKUM IpyIIaMm;

—OIIeHUBATh 3HaueHue 3BostormonHoi Teopun XK. b. Jlamapka aiis pa3Butus 61osioruy;
—XapaKTepHU30BaTh MIPEANOCHUIKM BOSHUKHOBEHUS YBOIIOIMOHHON Teopun Y. JlapBuHa;

—71aBaTh ONPEICIICHUS OHATHN «BUI» U «IIOMYJISALIHS;

—XapaKTepHu30BaTh MIPUUNHBI OOPHOBI 32 CYIIECTBOBAHHUE;

—OnpeAeaTh 3Hau€HUEe BHYTPUBHUAOBOW, MEXBHUIOBOH OOpbOBI 3a CyllecTBOBaHME U OOpbHOBI ¢
abMOTHYECKUMHU (PaKTOpaMH CPEJibl;

—J1aBaTh OLIEHKY €CTECTBEHHOI0 0TOOpa Kak pe3ysbTaTa 00pbObI 3a CyIIECTBOBAHHE.

—TPUBOAUTH IPUMEPHI MPUCTIOCOOUTETHLHOTO CTPOSHUSI TEJa, TOKPOBUTEIBLCTBEHHOW OKPAaCKHU MOKPOBOB U
MIOBE/ICHUS KUBBIX OPraHU3MOB;

—OODBIICHATH IPUUYMHBI pa3/IeIeHNs BUJIOB, 3aHUMAIOIINX OOLIMPHBIN apeasl 00uTaHUs, Ha MOMYIISIINH;
—XapaKTepHU30BaTh MPOIECC IKOJIOTUUECKOTO U Treorpagpuueckoro Bua000pa3oBaHus;

—OLIEHUBAaTh CKOPOCTh BHJ000pa30BaHUs B Pa3JIMYHBIX CHCTEMAaTHYECKHX KAaTErOpUsAX >KUBOTHBIX,
pacTeHHl 1 MUKPOOPTraHU3MOB;

—XapaKTepHU30BaTh MyTH JOCTKEHUS OUOJOTHYECKOTO TIporpecca: apoMopdo3, HIn0adanTaIfio U 00IIyIO
JIET€HEPALNIO;

—TPUBOAUTD MIPUMEPHI TOMOJIOTMYHBIX U aHAJIOTUYHBIX OPTraHOB;

—XapaKTepU30BaTh XUMHUECKUH, MPeTOHONIOrnYeCKHd, OMOJIOTHYECKUI U COIMANIbHBIA 3Tambl Pa3BUTHS
YKWBOUW MaTEpHUU.

Conep:kanue y4eOHOI0 nmpeamera
Buosorus. Beenenue B 0uos10ruio. 5 kiace
Pa3nea 1. 7KuBoii opranusm: cTpoeHue U H3yYeHHe



MHorooOpa3ue XHUBbIX OpraHu3MoB. OCHOBHBIE CBOMCTBa JKHMBBIX OPraHH3MOB: KJETOYHOE CTPOCHUE,
CXOAHBIH XMMHUYECKUH COCTaB, OOMEH BEILIECTB M DSHEPruH, NMHUTAHUE, JIbIXaHUE, BBIJCICHUE, POCT U
pa3BUTHE, pa3IpakKUMOCTb, IBUKEHHUE, pAa3MHOKEHNE. BUOIOrns — HaykKa O )KMBBIX OpraHU3Max.

MeToapl u3yueHUs: MPUPOABI: HaONIOJCHUE, HKCIEepPUMEHT (OombIT), u3Mepenue. OOoOpyAoBaHHE [UIS
HAYYHBIX HCCIeloBaHMN (JabopaTopHOE 000pyIOBaHME, YBEIWYHUTEIbHBIE NPUOOPHI, HW3MEPHUTEIbHbIC
npuOopkl). YBeIUYUTENIbHbIE TPUOOPHI: py4yHas Jyra, CBETOBOM Mukpockom. Kierka — aneMeHTapHas
enuHuIa KUBOro. besbsinepubie u simepHble kineTkd. CTtpoeHue W (YHKUIUHU sIpa, LUTOIUIA3MbI U €&
OpraHouioB. XpOMOCOMBI, UX 3HaueHue. Pa3nuums B CTPOCHMM PACTUTEIBHOM M JKUBOTHOW KJIETOK.
CopepxaHve XMMHYECKHX 3JIEMEHTOB B KJeTKe. Boja, Ipyrue HeopraHM4ecKHe BEIEeCTBA, UX pPOJb B
KHU3HEICATSNIbHOCTU KiIeTOK. OpraHmdyeckue BellecTBa M UX poJib B KieTke. BelecTBa u sBiIeHUs B
OKpY>KarolleM Mupe. Benukue ectecTBOMCIBITATENH.

JlaGopaTopHble H IpaKkTH4YecKne padoThl

3HAKOMCTBO C 000pyIOBaHHEM JIJIsl HAYYHBIX HCCIICJOBAHUH.

[IpoBenenue HaONIOIEHUN, ONBITOB U U3MEPEHUN C LENbI0 KOHKPETHU3AllUU 3HAHUN O METOJax H3Y4YCHHUS
IIPUPOJIBI.

Y CTpoHCTBO PY4HOI JIyIIbl, CBETOBOTO MUKPOCKOIIA.

CtpoeHue KIeTOK (Ha TOTOBBIX MUKPOIIpENaparax).

CTpoeHue KIETOK KOKHUIIBI YEIlyH JTyKa.

Ompenenenue cocTaBa CEMsIH IMIIEHUIIBI.

Onpenenenue GU3NIECKUX CBOMCTB OEIIKOB, )KUPOB, YIIEBOJIOB.

Pa3nes 2. MHoroo6pasue >KuBbIX OPraHM3MOB

Pa3Butue >xu3HU Ha 3emiie: )KU3Hb B APEBHEM OKEaHE; Jieca KAMEHHOYIOJIbHOI'O EPUOJIa; PACLBET IPEBHUX
MPECMBIKAIONMUXCS; NTHIBI M 3BepH mnpouutoro. PasHooOpasue kuBBIX opraHu3moB. Kiaccugukarms
opranusmoB. Bua. [lapcta sxxuBoii npupossl: bakrepuu, I'pudsl, Pacrenus, JKuoTHsie.

CyliecTBEHHbIE PU3HAKU MPEJICTaBUTENIEH OCHOBHBIX LIAPCTB, MX XapaKTEpPUCTHKA, CTPOEHUE,
0COOEHHOCTH KHM3HEIEATeIbHOCTH, MecTa OOMTaHUs, UX POJb B NPUPOAE M KU3HU yenoBeka. OxpaHa
KUBOU IIPUPOJBL.

Pa3nea 3. Cpena o0uTanus :KUBbIX OPraHU3MOB

HazemHo - Bo3aymiHasi, BOAHAas U TMOYBEHHas cpelapl oOWTaHUs oOpraHu3moB. llpucrnocoGneHHOCTD
OpraHu3MoB K cpene oOuTaHus. PacTeHHs M >KMBOTHbBIE pa3HbIX MaTepukoB. IIpupojHble 30HBI 3eMiH:
TyHJlpa, Taiira, CMEIIaHHblE W UIMPOKOJIMCTBEHHBIE Jieca, TPABSIHUCTbIE PaBHUHBI CTENU U CaBaHHBI,
IyCTBhIHYU, BIaXHBIE Tponuuyeckue jieca. JKu3Hb B MOpsix U okeaHax. CooOuiecTBa MOBEPXHOCTH M TOJIIH
BOJIbI, TOHHOE COOOIIECTBO, COOOIIECTBO KOPAIIOBOTO pHu(a, TIIyOOKOBOIHOE COOOIIECTBO.
JlabopaTopHble U NpaKTHYeCKHe PadoThl

Ompenenenue (y3HaBaHue) HamOoJiee PaCHpPOCTPAHEHHBIX PACTEHHH M KUBOTHBIX C HCIOJIH30BAHHEM
Pa3IMYHBIX UCTOYHUKOB MH(OpMarun (dpotorpaduii, aTaacos - onpenenuTenei, yydyen, repoapues U Jp.).
UccnenoBanue 0cOOEHHOCTEHN CTPOEHUSI paCTEHUH M )KMBOTHBIX, CB3aHHBIX CO CPEJION OOUTAHUSI.
3HAKOMCTBO C 9KOJIOTHYECKUMU MPoOIeMaMu MECTHOCTH U JOCTYITHBIMU ITYTSIMU UX PELLICHHS.

Pa3nea 4. Yenosexk Ha 3emite

HayuHble nmpencTaBiaeHus 0 IPOUCXO0XKIEHNN YETI0BEKa.

UenoBek ymenbnii. YemoBek mpsMoxomsanuii. YenmoBek pasyMHbBIM (HEaHAEpTalel, KpOMaHbOHEII,
COBPEMEHHBIM YeloBeK). 3MeHeHWs B INpUPOJE, BBI3BAHHBIE JEATEIBHOCTBIO ueIOBeKa. KHCIOTHBIE
TIOKH, 030HOBAsI JIbIpa, MapHUKOBBIN 3D PeKT, paaroakTUBHbIE OTXO/bl. buonoruueckoe pasnoobpasue, ero
obenHeHMe U MyTH coxpaHeHusi. OMyCThIHUBAaHUE U €r0 MPUYMHBL, 60pb0a ¢ onmycThIHMBaHWEM. Baxkneiimume
9KOJIOTMYECKHE MPOOJIeMbl: COXpaHEHUE OMOJIOTrHYEeCKOro pazHooOpas3usi, 60ppda ¢ YHUUTOKEHUEM JIECOB U
OINyCTHIHWBAHUEM, 3aIlMTa IUIAHETHl OT BCEX BUAOB 3arps3HEHHUNA. 3710pOBbE YeJIOBEKa M 0E30MacHOCTh
KU3HH. B3anMOCBs3b 370pOBbS W o0pa3a Xu3HHU. Bpeowusie npugviuku u ux npogurakmuxa. Cpeoa
obumanus yenogexa. IlpaBuiia OBEJEHNS YEJIOBEKA B OMACHBIX CUTYaLUSAX MPUPOJHOTO MPOUCXOKICHUS.
[Ipocreiimue cnocobbl 0OKa3zaHus MEPBON MOMOIIIH.

JdemoncTpauus

SInoBUTHIE pacTeHUS U ONACHbIE KUBOTHBIE CBOEH MECTHOCTH.

JlabopaTopHble U NpaKTHYeCcKHe padoThl

W3mepenue cBOero pocra U Macchl Tena.

OBnazieHue IPOCTEUIITUMHU CITIOCO0aMH OKa3aHUs MEPBOI TOBpaueOHOM TOMOIIIH.



Buonorus. ’Kusoii opranusm. 6 kiacc
Pasznes 1. CTpoeHue U CBOIICTBA "KUBBIX OPraHM3MOB
Tema 1.1. OCHOBHBIE CBOMCTBA XXUBBIX OPTAHH3MOB
MHuoroo6pas3ue XuBbIX OpraHu3mMoB. OCHOBHBIE CBOWCTBAa HUBBIX OPraHHU3MOB: KIIETOUYHOE CTPOECHHUE,
CXOJHBI XWMHUYECKUH COCTaB, OOMEH BEIIECTB M SHEPrHH, MHUTAHHE, JbIXaHUE, BBIACICHHE, POCT U
pa3BUTHE, pa3APaXKUMOCTh, IBUKEHUE, PA3MHOKEHHE.
Tema 1.2. XUMHUYECKMI COCTAB KJIETOK
ConepxaHue XMMHUYECKHX JJIEMEHTOB B KJeTKe. Boja, npyrue HeopraHuyecKkhe BEIIeCTBA, X pOJIb B
KHU3HEIEATENbHOCTH KJIETOK. OpraHndeckue BellecTBa: O€NKH, )KHUPBI, YIJIEBOAbI, HYKJIEUHOBBIE KHCIIOTHI,
UX POJIb B KIIETKE.
JlabopaTopHble U NpaKkTHYeCcKHe padoThl
Ornpenenenne coctaBa CEMSIH MILEHULBI.
Tema 1.3. CTPOEHUE PACTUTEJIBHOM U JKUBOTHOM KJIETOK. KJIETKA— XMBA I CUCTEMA
Krnerka — snemeHTapHas eauHuia kxuBoro. besbsaepusie u saaepubie kieTku. CTpoeHue U GpyHKUUU sapa,
LUTOIUIa3Mbl U €€ OpraHouJ0B. XpPOMOCOMBI, UX 3HaueHUE. Pa3nuuus B CTPOEHUH PACTUTENBHOU U
KUBOTHOM KJIETOK.
JlabopaTopHble U IpaKkTHYeCKHe PadoThI
CTtpoeHue KIETOK KUBBIX OPraHU3MOB (Ha TOTOBBIX MUKpPOIpEnaparax).
Tema 1.4. JEJIEHUE KJIETKU
Henenue— eaoicnetiuee cgoticmeo Kiemok. 3HaueHue OeleHus O pocma U pazeumusi MHO2OKIemMOYHO20
opeanuszma. [lea muna oenenus. /leneHue— ocHo8a pasmuodceHus opeanuzmos. OcHogHbie munvl 0eneHus.
knemox. Mumos. Ocnognbie smanvt mumosa. CywHocms metio3a u e2o 6uoio02uyeckoe 3HayeHue.
JdemMoHcTpauus
Jlunamuueckoe nocooue «Mumo3y.
Tema 1.5. TKAHU PACTEHUI U JKUBOTHBIX
[lonsitue «TkaHby». KieTOuHblEe 37€MEHTBHI M MEXKKIETOYHOE BEUIECTBO. THUINBI TKaHEW pacTEeHUM, UX
MHOrooOpasue, 3HaueHHe, 0COOEHHOCTH CTpOeHUs. THUIBI TKaHEel )KMBOTHBIX OPTaHU3MOB, UX CTPOCHHE U
GbyHKIIH.
JlabopaTopHble M IpaKTHYeCKHEe PAdOThI
TKaHM )KUBBIX OPraHU3MOB.
Tema 1.6. OPTAHBI U CUCTEMbBI OPI’AHOB
[Tonsatue «opram». OpraHbl LIBETKOBOIO pacTeHMs. BHeliHee crpoeHne u 3HadeHHe KopHs. KopHesbie
cucreMmbl. Bunonsmenenus kopHeil. CtpoeHue u 3HaueHue nobera. [louka - 3agarounsiii moder. Crebenb
Kak oceBoll opran nmooOera. Ilepeasmxkenue BemectB no creduto. Jluct. Crpoenue u ¢pynkuuu. Ilpocteie u
CIIOKHbIE JIUCThS. LIBETOK, ero 3HaueHHe U CTpoeHHE (OKOJOLBETHUK, THIYMHKHU, mMecTukH). CouBeTwus.
IImonawl, ux
3HaueHue U pasHooOpasue. CTpoeHne ceMsH OJIHO0JIBHOIO U JIBYAOJbHOrO pacTeHuil. CUCTEMBbI OPraHoB.
OCHOBHBIE CHCTEMBI OPraHOB J>KMBOTHOIO OpraHM3Ma: IUIIEBAPUTENbHAsA, OIOPHO - JBUraTelbHasd,
HEepBHasl, SHAOKPUHHAs, pa3MHOKEHHUS.
JlabopaTopHble U IpaKTHYeCKHe PadoThl
PacnioznaBanue opraHoB pacTe€HUI U )KUBOTHBIX.
Tema 1.7. PACTEHMA U )KUBOTHBIE KAK HEJIOCTHBIE OPI"AHMU3MbI
B3anmoCBA3b KIETOK, TKAaHEN U OPraHOB B OpraHu3max. JKuBbIe OpraHu3Mbl U OKpYKarolas cpena.
Pa3nea 2. 7KuzHenesiTe IbHOCTh OPraHN3MOB
Tema 2.1. IMTAHUE U ITUIIIEBAPEHUE
CymurHocTh NOHATHS «UTaHue». OcOOEHHOCTH MUTAaHUSI PACTUTEIBHOrO opraHusMa. [louBeHHOe MUTaHUE.
Boznymnoe nuranue (porocunres). OCOOEHHOCTH MUTAHUS )KUBOTHBIX. TpaBOs/IHbIE dKUBOTHbBIE, XUIITHUKH,
Tpynoeabl; CHUMOMOHTHI, mapa3uThl. IlumeBapenne u ero 3HaueHHe. OCOOEHHOCTH CTPOEHUS
MUIIEBApUTEIbHBIX CUCTEM KUBOTHBIX. [IHiieBapuTenbHble PepMEHTHI U UX 3HaYCHHE.
Tema 2.2. IBIXAHUE
3HaveHue apixaHus. Poib Kuciaopoma B mporiecce paclieTieHus] OPraHMYEeCKUX BEIIECTB U OCBOOOKICHHS
JHEPIUM.
bixanve pacTeHMi. Posb yCTBHMII M uY€4eBHYEK B JbIXaHWU pacTeHUU. J[pIXaHHWe XKUBOTHBIX. OpraHsl
JbIXaHHUsI )KUBOTHBIX OPTaHU3MOB.
JdemMoHcTpanus



OMnBITH, MIUTIOCTPUPYIOLIHE O0OHAPY>KEHHE YIIIEKHCIIOrO Ta3a B BBIIBIXaeMOM BO3JIyXE.

Tewma 2.3. IIEPEJIBKEHUE BEIIECTB B OP’TAHU3ME

[lepeHoc BemiecTB B OpraHusMe, ero 3HaueHue. llepenBmwkeHue BemecTB B pacTeHHH. OcoOeHHOCTH
CTpPOCHHSI OpPraHOB pacTeHH, oOecrneuuBaroluX Mpolecc mnepeHoca BemecTB. OcoOEHHOCTH MepeHoca
BEIIECTB B OpraHU3Max XMBOTHBIX. KpoBeHOCHas cuctema, e€ ctpoenue u ¢pynkuuu. 'emonumda. Kposs u
e€ cocTaBHbIC YacTH (TJ1a3Ma, KJIETKU KPOBH).

JdemMoHcTpauus

Mukponpenaparsl «CTpOEHHE KIETOK KPOBU».

JlabopaTopHble U NIpaKkTHYeCcKHe padoThl

[lepenBurkeHne BOJbI U MUHEPATIBHBIX BEIIECTB MO CTEOIIO.

Tewma 2.4. BBIAEJIEHME. OBMEH BEILECTB 1 DHEPT U

Ponp BblAENEHMS B mponecce KU3HEAEATEIbHOCTH OpraHu3MoB. [IponyKThl BBIIAECNEHHS y PACTEHUN U
KUBOTHBIX. Bpinenenue y pacreHuil. Boinenenue y kuBOTHbIX. OCHOBHBIE BBIACIUTEIIBHBIE CUCTEMBI Y
KHUBOTHBIX. OOMEH BELIECTB U SHEPTHUH.

Tema 2.5. OIIOPHBIE CUCTEMBI

3HaueHHE OMOPHBIX CHCTEM B JKU3HU OPraHu3MoB. OINOpHBIE CUCTEMBI pacTeHHil. ONOpHBIE CHUCTEMBI
KUBOTHBIX.

JdeMoHcTpanus

Ckenetsl MieKkonuTaromux. Pacnuisl kocteid. PakoBuHbl MouTtockoB. Kosekiny HaCeKOMBIX.
JlaGopaTopHble U MpaKkTH4YecKne padoThl

Pa3Hoo0Opa3ue onopHbIX CUCTEM KUBOTHBIX.

Tema 2.6. IBIIDKEHUE

JIBM>KeHHE KaK Ba)kKHEWIIass 0COOEHHOCTb YKUBOTHBIX OPraHW3MOB. 3HAUEHHE JBUraTEIbHON aKTMBHOCTH.
MexaHu3mbl, 00€CTIeUnBaIOIINE ABHKEHUE )KUBBIX OPTaHU3MOB.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

JIBmxenue nHpy3opuu TyeabKu.

[Iepemenienue nOXKIAEBOTO YEPBs.

Tema 2.7. PEI'YJIALINA ITPOLUECCOB XXU3HEJNEATEJIBHOCTHU

KuzHenesaTenbHOCTh Opranu3mMa H €€ CBS3b C  OKpyXawuen cpenoil. Perymsumss mporeccoB
KHU3HEJIEeATeTbHOCTH OpraHu3MoB. Paznpaxumocts. HepBHast cucrema, ocobeHHOCTH cTpoeHHs. Peduexkc,
WHCTHUHKT.

Tewma 2.8. PASMHOXEHUE

buonornueckoe 3HaueHue pasMHOXKEHUA. Buasl pasMHOkeHHsA. becnosioe pa3MHOXKEHHE KHUBOTHBIX
(enenue mpocTeHIIMX, MOYKOBaHKE TUAphl). becnonoe pasmHoxkeHue pacrenuil. IlojgoBoe pa3mMHOKeHHE
opranu3mMoB. OcOOEHHOCTH OJIOBOTO Pa3MHOXKEHHUS )KUBOTHBIX. OpraHbl pa3MHOKEHHUS.

[TonoBele knerku. OmnoaorBopeHue. IlonoBoe pasmHoxkeHue pacrtenuil. OmnbuieHue. /[BoliHOe
omogoTBopenue. O6pa3zoBaHue TJI0I0B U CEMSIH.

JdemoncTpauus

Crioco0bl pa3MHOKEHHUs pacTeHui. PazHooOpasue u cTpoeHue COLBETUH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

BereratuBHO€ pa3sMHOKEHHE KOMHATHBIX PACTCHUH.

Tema 2.9. POCT U PA3BUTUE

Pocr u passutne pacrenuit. UnnuBuayansHoe passutHe. Pacripoctpanenne miogoB U ceMsH. COCTOsTHUE
IIOKOSI, €r0 3HAYEHHWE B JKU3HM pAacTEHUM. YcCIoBMs mpopacTaHusi ceMsH. [IluTtaHue u pocT mpopoOCTKOB.
Oco0eHHOCTH pa3BUTHS )KUBOTHBIX OpraHu3MoB. Pa3BuTHe 3apopliia (Ha mpuMepe JaHIETHUKA).
[TocTamMOpHOHaNBEHOE PAa3BUTHE )KUBOTHBIX. [IpsiMoe 1 HenmpsiMoe pa3BUTHE.

JdemMoHcTpanus

CriocoObI pacripocTpaHeHHs IUIOA0B U ceMsiH. [IpopacTanue cemsH.

JlaGopaTopHble M IpaKTHYECKHE PAdOTHI

IIpsimoe u HenpsAAMO€E pa3BUTHE HACEKOMBIX (HAa KOJUIEKIIMOHHOM MaTepHale).

Tema 2.10. OPTAHU3M KAK EJIMHOE LIEJIOE

B3auMoOCBA3b KIIETOK, TKaHEW M OpraHoB B oOpraHusMme. PerynsropHas AesTEIBHOCTb HEPBHOM U
rymMopansHoi cucteM. OpranusM GyHKIMOHUPYET Kak enuHoe 1eiaoe. OpranuszM OHOJIOTHYecKas CUcCTeMa.

Pa3znes 3. Opranusm u cpena
Tema 3.1. CPEJJA OBUTAHUA. DAKTOPHI CPE/IbI



Bnusiaue ¢akTOpoB HEXMBOM HpPUPOABI (TEMIEpaTypbl, BIaKHOCTH, CBETa) Ha JKUBBIE OPraHU3MBL.
B3anMocBsI31 JKUBBIX OPraHU3MOB

Tema 3.2. IIPUPOAHBIE COOBIIECTBA

ITpuponnoe coobiectBo. DkocucreMa. CTpyKTypa U CBA3M B IPUPOJHOM coobiuecTse. Llenu nutanus.
JdemMoHcTpauus

Konnexkuu, WiirocTpupyoue NUIIEeBbIe LENU U CETH.

buoJsorusi. MHOroo0pasue ;KuBbIX OPraHM3MoB. 7 Kjacc
BBenenue
Mup KHMBBIX OpPraHM3MOB. YPOBHU OpraHu3alldid M CBOMCTBa XHBOro. JKocucTembl. buochepa—
rI100anpHas IKOJIOTUYECKAsl CUCTEMa; TPAHULIBI i KOMITOHEHTHI Orocdepsl. [[puarmHbBl MHOTOOOPA3ust JKUBBIX
Opranu3MoB. DBojtonMoHHas Teopus Y. JlapBuHa O MPUCIOCOOJIIEHHOCTH K Pa3HOOOpPa3HBIM YCIOBUAM
cpensl obutaHus. EcrecTBeHHas cuctema KiaccH(UKAIMM KaK OTPaXEHHE MpoIecca HBOJIOIHIH
OpraHU3MOB.
Paznea 1. lapcTBo Ilpoxapuorsl
Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U IIPOUCXOXIEHHUE
[MTPOKAPUOTUYECKUX OPTAHU3MOB
[Ipoucxoxaenne u HBomtouust Oakrepuil. OOmMe CBOHCTBA MNPOKAPHOTUYECKUX  OPTraHU3MOB.
Mmuoroo6pazue ¢opm Oakrepuit. OCOOCHHOCTH CTPOCHHUS OakTepuanbHOW KieTKH. [loHsATHE O THITax
oOMeHa y npokapuoT. OCOOEHHOCTH OpraHU3aIUH U )KU3HEAEATEIbHOCTH TPOKAPUOT; PACIPOCTPAHEHHOCTD
U poJb B OMOIIEHO3aX. DKOJIOTMYECKash pojb M MEIUIIMHCKOE 3HaueHue (Ha mpumepe MpeAcTaBUTENCH
noauapcrsa Hacrosimue 6aktepun). CTpoeHUE KIETOK PA3IUYHBIX TPOKAPHOT.
JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI
3apHuCOBKa CXEMbl CTPOCHUS IPOKAPUOTUUECKOMN KIIETKH.
Pa3nea 2. IlapcTBo I'pudsbl
Tema 2.1. OBLLIAA XAPAKTEPUCTHUKA I'PUBOB
[Tpoucxoxaenne u HBoronus TpuOOB. Ocobennocmu cmpoenus Kiemok 2epu6os. OcHogHbie uepmuvl
opeanuzayuy  MHO20KIemouHblx 2pu6os. Omodenvi: Xumpuouomuxkoma, 33ucomuxoma, Ackomuxoma,
basuouomuxoma, Oomuxkoma; epynna Hecosepuiennvie cpubni.
Oco0eHHOCTH JKU3HENEATENHHOCTH U pacmpocTpaHeHue. Ponb rpuboB B OHOlleHO3aX M XO3SIMICTBEHHOM
NEeSTETLHOCTH YeTIOBEKA.
JdemoncTpauus
Cxema cTpoeHHs IIJI0JOBOIO TeJja NUIAIIOYHOI0 Tpuda.
JlabopaTopHble U NpaKTHYeCKHe PadoThl
CrpoeHue miecHeBoro rpuda Mykopa.
Pacnio3naBanue cbeJOOHBIX U SIIOBUTHIX TPHOOB.
Tema 2.2. JIMIHAMHUKU Tonstie o cumGuose. OOIIas XapakTepUCTHKA THIANHNKOB. THITHI CIIOSBUII
JTUIIAWHUKOB, OCOOCHHOCTH JKHU3HENEATENbHOCTH, pPACHpPOCTPAHEHHOCTh M OJKOJOTHYECKas pojb
JINITAaHHUKOB.
JdemoncTpauus
Cxembl CTpOEHHS JIMIIATHUKOB, Pa3JIMYHbIE TPEACTABUTENH JIUIIIAHHUKOB.
(3nanue yyauwumucs cucmemamuyeckux makCoHo8 He ANAemcs 00A3ameNbHbIM).
Pasznen 3. llapcTBo PacTenus
Tema 3.1. OBIIIASI XAPAKTEPUCTUKA PACTEHMIA
PacturenpHblli OpraHu3M Kak LEeJOoCTHas cucteMma. KileTku, TKaHu, OpraHbl 1 CUCTEMbI OPTAaHOB PACTEHUU.
Perynsmus skxu3HeAEATEILHOCTH pacTeHUi; (GUTOropMoHbl. OCOOEHHOCTH KH3HEACSITETLHOCTH PACTEHUH.
®otocuHTe3. [TurmenTsl. CucTeMaTKa pacTeHUI; HU3IIUE U BBICIIHE PACTCHUS.
JdemoncTpanus
Pucynkn y4yeOHHMKA, TIOKa3bIBAIONIME OCOOEHHOCTH CTPOEHUS W IKU3HEACSITEIIBHOCTH Pa3IUYHBIX
MpeACTaBUTENEH apcTBa
pactenuii. CxeMbl, OTpakarolie OCHOBHBIC HAMIPABIICHHUS SBOJIOINNA PACTUTEIHHBIX OPTaHU3MOB.
Tewma 3.2. HU3INE PACTEHUA
Bomopocnu kak apeBHeimas rpynmna pactenuit. OOmias xapakTepucThka Bogopocieid. OcobeHHocTH
cTpoeHust Tena. OTHOKIETOUYHbIE U MHOTOKJIETOYHBIE BOJOpPOCIU. MHOroodpasue BOAOPOCIEH: OTAEINbI



3enénple Bopopociu, bypsie Bogopocnu u Kpachbele Bogopociu. PaciipocTpaHeHne B BOJHBIX M Ha3€MHBIX
OuoIeH03aX, IKOJIoTHYecKas posib Bogopocieil. [Ipaktuueckoe 3HaueHUE.

JdemMoHcTpanus

CxeMbl CTpOeHHUs BOJOPOCIEN pa3INuHbIX OTAEIIOB.

JlabopaTopHble U NpaKkTHYeCcKHe padoThl

N3yueHne BHELIHErO CTPOEHUS BOAOPOCIIEH.

Tema 3.3. BBICILIME CIIOPOBBIE PACTEHUA

[Ipoucxoxkaenne u oOmIas XapakTEpPUCTHKA BBICIIUX pacTeHuid. OcoOeHHOCTH OpraHu3aluud |
UHIUBUAYAJIBHOTO pa3BUTHS BbICHIMX pacTeHuil. CropoBble pacteHus. OOmas XapaKTepUCTHKA,
npoucxoxaenue. Otaen MoxoBHIHbIE; 0COOCHHOCTH OpraHU3alUy, )KU3HEHHOTro 1UKIa. Pacnpocrpanenue
u ponp B OwoneHozax. Oraen I[lnmayHoBUAHBIE, OCOOCHHOCTH OpraHM3ALMH, >KU3HEHHOTO IIMKIIA.
Pacnpoctpanenue u posb B

ouoneno3ax. Otnen XBOIIEBUAHbBIC; OCOOCHHOCTH OpPraHU3alMH, XKU3HEHHOTO LUKIa. PacnpocTpanenue u
pons B Ouonenosax. Otnen IlanoporHukoBugnbie. I[IpouncxokIeHue U OCOOCHHOCTH OpraHU3alud
ManopPOTHUKOB. JKU3HEHHBIN UKII TAIOPOTHUKOB. PactipocTpaneHnre u poiib B OMOILIEHO3aX.
JdeMoHcTpanus

CxeMbl CTpPOEHMSI U KU3HEHHBIX IIMKJIOB MXOB, XBOIIEW U IUIAyHOB, pa3jMYHbIE NPEACTAaBUTEIN MXOB,
IJJAYHOB M XBOILIEH, CXEMbI CTPOEHUS MANIOPOTHUKA; IPEBHUE MANIOPOTHUKOBUIHBIE, CXEMa IIUKJIa Pa3BUTHUS
[allOPOTHUKA, Pa3IMYHbIE MIPEICTABUTENH MTAIIOPOTHUKOBHIHBIX.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

N3ydeHue BHEUIHETO CTPOECHUS MXa.

N3yueHue BHELIHEr0 CTPOCHUS NAIOPOTHHUKA.

Tema 3.4. BBICILIME CEMEHHBIE PACTEHUA. OTAEJI TOJIOCEMEHHBIE PACTEHUA
[IpoucxoxaeHne U OCOOCHHOCTH OpraHMU3AlMHM TOJIOCEMEHHBIX PACTEHUM; CTPOEHUE Tenla, >KU3HEHHBIE
¢dopmbI TOsTIOCEMEHHBIX. MHOT000pasue, pacupoCTpaHEHHOCTh TOJIOCEMEHHBIX, WX pPOJb B OMOILIEHO3aX H
MIPAaKTUYECKOE 3HAUYCHHE.

JdemMoHcTpauus

CxeMbl CTpOEHUS TOJIOCEMEHHBIX, LIUKJI Pa3BUTHS COCHBI, PA3JIMUHBIE TPEICTABUTENN FOJOCEMEHHBIX.
JlabopaTopHble M IpaKTHYeCKHEe PAdOThI

W3yuenue cTpoeHHs U MHOT000pa3ns rOJI0CEMEHHBIX PacTeHUH.

Tema 3.5. BBICIIME CEMEHHBIE PACTEHUSA. OTAEJI [TOKPBITOCEMEHHBIE (IIBETKOBBIE)
PACTEHUA

[IpoucxoxaeHne 1 0COOEHHOCTH OPTraHU3alliK MOKPHITOCEMEHHBIX PAaCTEHUM; CTPOEHUE Teja, )KU3HEHHBIE
¢dopmbl  TOKpeIToceMeHHbIX. Kiaccel  OpHomonbHble u  J[BynonbHble. OCHOBHBIE — ceMeHCTBa
MOKPBITOCEMEHHBIX pacTeHuil (2 cemeiicTBa OAHOJOJBHBIX M 3 ceMmeilcTBa JBYAOJNbHBIX PACTEHUN).
MHorooOpasue, pacnpocTpaHEHHOCTh I[BETKOBBIX, MX pOJIb B OHOIIEHO3aX, B JKU3HU 4YellOBeKa U €ro
XO3SIICTBEHHOM €S TEIbHOCTH.

JdemoncTpauus

Cxema cTpoeHHs IIBETKOBOTO PAacTEHHUS; CTPOEHUS 1IBETKA, LIMKJI PA3BUTHS LIBETKOBBIX PAaCTEHM (JIBOMHOE
OIJIOZIOTBOPEHHE), IPEICTABUTEIH PA3INYHBIX CEMENUCTB MOKPHITOCEMEHHBIX PACTCHUH.

JlaGopaTopHble M IpaKTHYeCKHEe PA0OTHI

N3ydeHne cTpoeHus: HOKPhITOCEMEHHBIX PACTEHUI.

PacnoznaBanue HauOosiee pacrnpoCTpaHEHHBIX pAcTeHUH CBOEH MECTHOCTH, ONpEIEeNeHHE UuX
CHUCTEMATUYECKOTO MOJIOKEHHUS.

Pasznen 4. llapcTBo ZKuBOTHBIE

Tema 4.1. OBLLIAA XAPAKTEPUCTUKA XXMBOTHbBIX

JKuBOTHBIN OpraHu3M Kak LeJocTHas cucrema. KieTku, TKaHW, OpraHbl U CUCTEMbl OPTaHOB >KUBOTHBIX.
Perynsauust >KU3HENEATENILHOCTH JKMBOTHBIX; HEpBHAs M SHAOKpHHHAs perymsmun. OcobeHHoCTH
KHU3HEIESATENIbHOCTH KUBOTHBIX, OTJIMYAIOIINE UX OT NMPEACTaBUTENEH IPYTUX HAPCTB KUBOU

npupoabl. CrucremMaTHKa KUBOTHBIX; TAKCOHOMUYECKHE KATETOPUH; OAHOKIETOUHBIE M MHOTOKJIETOYHBIE
(6ecro3BOHOYHBIE M XOP/IOBBIE) KUBOTHBIE. B3aMMOOTHOIIIEHHUST KUBOTHBIX B OMOIIEHO3aX; TpOhUUECKUE
YPOBHH U LIETIH IUTAHMUSL.

JdemMoHcTpanus

Pacnipenenenuie >kMBOTHBIX M pacTEHHUH T10 TUIaHETe: Ouoreorpaguyeckrue 00JacTy.

Tema 4.2. IIOAHAPCTBO OAHOKJIETOYHBIE



OOmast xapakrepucTuka npoctedmux. KiieTka OJHOKIETOYHBIX >KMBOTHBIX KaK LEJIOCTHBIM OpraHu3M;
0COOEHHOCTH OpraHM3aLUU KJIETOK MIPOCTEHIINX, CHeHaIbHble opraHouabl. PazHooOpasue npoctedmmx u
UX posib B OMOLIEHO3aX, KHU3HHU YeNIOBEKa U €ro XO3SHUCTBEHHOU AesTenbHOCTH. Tun CapKoKIyTHKOHOCIIB;
MHOroo0pasue (popM CapKOAOBBIX U KI'YTUKOBBIX. Tun CHOpPOBHUKH; CIIOPOBUKHM— IApa3uUThl YeIOBEKa U
KHUBOTHBIX. OcoOeHHOCTH opranmu3auuu npeacraButeneii. Tun Uudy3opun. Muoroobpaszue undysopuii u
UX pOJib B OMOIIEHO3aX.

JdemMoHcTpauus

CxeMmbl cTpoeHHsI aMEOBI, IBIJIEHBI 3€IEHONM M MHPY30pUN Ty(enbKH, MPEJCTaBUTENIN PA3INYHBIX TPYII
OJITHOKJIETOYHBIX.

JlaGopaTropHble H IpaKkTH4YecKne padoThl

Ctpoenne aMEODBI, 3BIIICHBI 3eNEHON 1 HHPY30pUU TY(DEIbKH.

Tema 4.3. IIOAHAPCTBO MHOI'OKJIETOYHBIE

OOmiast xapakTepUCTHKa MHOTOKJIETOYHBIX JKUBOTHBIX; THUIBI CUMMETpUU. KIETKM M TKAaHU >KUBOTHBIX.
ITpocreiinye MHOTOKJIETOYHbIe— I'YOKH; UX PAaCIpPOCTPAHEHHUE U HKOJOIMUECKOE 3HAaYECHUE.
JdemMoHcTpauus

Tumnel cuMMETpUH Y MHOTOKJIETOYHBIX KHMBOTHBIX, MHOIOOOpa3ue ryoox.

Tema 4.4. TUII KUIIEYHOIIOJIOCTHBIE

OcobeHHOCTH OpraHu3alMy KUIIEYHOINOJOCTHBIX. becnonoe u mosoBoe pazMHoxeHHe. MHoroodpasue u
pacrpoCcTpaHEHHE KHUIIEYHOIIOIOCTHBIX; TUAPOUIHBIE, CHM(OUAHBIE M KOpPAIJIOBBIE NONHIBIL. Poib B
IPUPOJHBIX COOOIIECTBAX.

JdemMoHcTpauus

Cxema cTpoeHusl THApPbI, MEAy3bl U KOJOHMM KOPAJUIOBBIX IOJUIOB. BHEIIHEE W BHYTPEHHEE CTPOCHHE
KHMILIEYHOIIOJIOCTHBIX.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

W3yuenue riakaToB v TaOIUII, OTPAKAIOIINX XOJ PEreHEPaLuH Y TUAPHIL.

Tema 4.5. TUII INIOCKUE YEPBU

OcobeHHOCTH OpraHu3anuy IIoCKUX uepBeid. CBOOOJHO >KMBYIIHME peCHHYHBIE 4epBH. MHorooOpasue
PECHUYHBIX YepBel U UX poiib B OMoleHo3ax. [Ipucnocobnenus Kk napasuTu3My y IIOCKUX YepBei; KJ1acchl
Cocanbuuky 1 JIEeHTOUHBIE YEPBH.

[ToHATHE O KM3HEHHOM LMKJE, LMKIBl pPa3BUTHS MEYEHOUHOTO COCAJbIIMKA W OBIYBEro IIEeMHS.
MHoroo6pasue miIockux 4epBei - Mapa3uToB; MEPhI MPOPHIAKTUKY Mapa3UTapHbIX 3a001€BaHUM.
JdemoncTpauus

CxeMbl CTpOCHHMS TIJIOCKHX YepBEH, BEAYIIUX CBOOOIHBIN M TMapa3sUTUUYECKUN o0pa3 >Ku3HU. Paznuunbie
NPEJCTaBUTENIN PECHUYHBIX uyepBed. CXeMbl KU3HEHHBIX LUKJIOB MEYEHOUHOTO COCAIBIINKA M OBIUBEro
LEIHS.

JlabopaTopHbie U NpaKTHYeCKHEe PadoThI

JKu3HeHHbIe IMKIIbI TEYEHOYHOTO COCATBIINKA U ObIUBErO LEMHS.

Tema 4.6. TUII KPVYIJIbIE HEPBU

Oco0eHHOCTH OpraHu3aIluy KPYTJIbIX YepBeil (Ha mpuMepe denoBeueckoi ackapubl). CBOOOIHOKUBYIIIHE
U Tapa3uTHUECKUE Kpyrible uepBH. LMK pa3BUTHS UeENOBEUECKOM acKapHabl, Mepbl MPOPHUIAKTUKH
acKapu03a.

JdemoncTpanus

Cxema CTpOeHHUS U IIUKJ Pa3BUTHS YEJIOBEUECKOW aCKapH/bl.

Paznuunble CBOOOJHOKUBYIIKE U MTAapa3UTHYECKUe (POPMBI KPYTIIBIX YEPBEH.

JlaGopaTopHble M IpaKTHYECKHE PAGOTHI

JKv3HEHHBIN MK YEJI0BEYECKON aCKapH/Ibl.

Tema 4.7. TUII KOJIBYATBIE YHEPBU

OcoOeHHOCTH OpraHu3alliyd KOJbYaThIX uepBed (Ha MpUMepe MHOTOUIETUHKOBOTO YEpBsl HEPEuibl);
BTOpHUYHAs MOJOCTh Tesia. MHOroodpasue KolbuaThlX 4YepBed; MHOTOLIETUHKOBBIE M MAaJIOIIETHHKOBBIE
KOJIbYaThle YepBH, MUABKHU. 3HaUCHUE KOJIbYATHIX YepBel B OMOIIEHO3aX.

JdemMoHcTpauus

. Paznuunsle npencrasurenu tuna Koabyareie yepBu.

JlabopaTopHble U NpaKTHYeCcKHe padoThl

BHemHee cTpoeHne 10KIE€BOr0 4epBH.

Tema 4.8. TUII MOJIJIFOCKH



OcoOeHHOCTH OpraHM3aluy MOJUTIOCKOB; CMELIaHHAsl MOJIOCTh Tela. MHOroodpasue MOJITIOCKOB; KJIAcChl
bproxonorue, JIByctBopuathic u ['0JI0BOHOTHE MOJUTIOCKH. 3HAUYE€HHE MOJUIIOCKOB B OHMOICHO3aX. Pomb B
JKU3HU YEJIOBEKA U €ro XO35UCTBEHHOU JIE€ATEIbHOCTH.

JdemoHcTpauust

Cxema cTtpoeHusi OPIOXOHOTHX, JBYCTBOPYATHIX M TOJOBOHOTMX MOJUIIOCKOB. PaznuuHble mpencTaBUTENH
TUIIA MOJIJTFOCKOB.

JlaGopaTopHble U MPpaKTHYEeCKHE PAGOThI

BHeriHee cTpoeHre MOJITFOCKOB.

Tema 4.9. TUITI YIEHUCTOHOI'ME

ITpoucxoxaeHne U OCOOEHHOCTU OpraHu3alMy YJIEHUCTOHOTMX. MHOroo0pasue 4ji€HHMCTOHOTHX; KJIACChl
PakooOpasnbie, IlaykooOpasubie, Hacexombie u Mmuoronoxku. Kiacc PakooOpasubie. OOmas
XapaKTepUCTHKAa Kjacca pakooOpa3HbIX Ha IpUMEpEe pPEYHOro paka. Beiciime W HuU3LIME paku.
Mmoroo0Opa3ue 1 3HayeHue pakoodpasHbix B buoneno3ax. Knace [laykoobpazusie. OOmiast XxapakTepucTuKa
naykooOpassbix. [layku, ckopnuonsl, kiemu. MHOrooopasue u 3HaueHue MMaykooOpa3HbIX B OMOIIEHO3aX.
Knacc Hacexkomble. MHoroo6paszue HacexkombIx. OOmias XapakTEpUCTHUKA KJacca HACEKOMBIX; OTPSJIbI
HACEKOMBIX C IOJIHBIM U HEMOJIHBIM NpeBpalieHueM. MHoroobpasue 1 3HaueHHe HaCeKOMBIX B OMOIIEHO3aX.
MHOrOHOXKHU.

JdeMoHcTpanus

Cxema CTpOCHHs PEYHOrO paka. Pa3muyHbIC MPENCTaBUTENM HHU3IIMX M BBICIINX pakooOpasHbix. Cxema
CTpOEHHUSI TlayKa KpecToBUKa. Pasnuunble npexacraBurenu kinacca I[laykooOpasnble. Cxembl CTpOEHUs
HACEKOMBIX Pa3JIMYHBIX OTPSIOB.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

V3yueHne BHEIIHErO CTPOCHUSI 1 MHOTO0Opa3us WICHUCTOHOTHX.

Tema 4.10. TUIT UTJIOKOXHUE

Obwasa xapakmepucmuxka muna. Mnoeoobpasue uenoxoscux, kiaccol Mopckue 36€30v1, Mopckue egxcu,
T'onomypuu. Mnozoobpasue u skonr02uneckoe 3Havenue.

JdemMoHcTpauus

Cxembl cmpoenusi MOpCKoll 36e30bl, MOPCKO20 exca u 2onomypuu. Cxema npudoHHO20 6UOYeHO3a.

Tema 4.11. TUIT XOPJOBBIE. ITOJATUIT BECYEPEITHBIE

ITpoucxoxxaeHrne XOpAOBBIX; MOATUIBI OecUepenmHbIX M MO3BOHOYHBIX. OOIIas XapakTepUCTHKA THIIA.
[MonTun BecuepenHble: TaHIIETHUK; OCOOCHHOCTH €r0 OPTaHU3AIUU M PACTIPOCTPAHEHHS.

JdemoncTpauus

CxeMa CcTpO€HHS JIaHIIETHHKA.

Tema 4.12. IOATUIT IIO3BOHOYHBIE (UEPEITHBIE).HAIKJIACC PbIBbI

OOmiast xapakTepucThka NO3BOHOYHBIX. [Iponcxoxaenue poi6. OOmas xapakrepuctuka pbi0. Kiaccsl
XpsimeBsle (akynbsl U ckaTbl) W KocTHble ppIObl. MHOrooOpa3ue KOCTHBIX pBbIO: XPSIIEKOCTHBIE,
KHCTENEPBIE, ABOSKOABIIAIINE U Tydenéprie. MHOrooOpasue BUIOB U YepPTHI MMPUCIIOCOOIEHHOCTH K Cpele
o0uTaHUsA. DKOJOTHYECKOE U XO35HUCTBEHHOE 3HaUeHHUE PhIO.

JdemMoHcTpauus

Msoroo0pasue pbI0.

JlaGopaTropHble U MpaKkTUYecKue padoThl

Oco0EeHHOCTH BHEITHETO CTPOSHUS PHIO B CBSA3U C 00pa30oM KHU3HH.

Tema 4.13. KJTACC 3EMHOBOIHBIE

IlepBbie 3emMHOBOAHBIE. OOIIas XapaKTEPUCTHUKA 3€MHOBOJHBIX KaK IEPBBIX HA3€MHBIX MMO3BOHOYHBIX.
becxBocthie, XxBocTaTble W Oe3Horme am@pubum; MHOroodpasue, cpena OOUTaHUS M SKOJOTHYECKHE
ocoOeHHoCTH. CTPYKTYpHO (PYHKIIMOHAIbHAs OpraHU3alMsl 3E€MHOBOJHBIX Ha MpPUMEpe JIATYIIKH.
DKoJjoru4eckasi pojib ¥ MHOroo0pasre 3eMHOBO/IHBIX.

JdemoncTpanus

MHuoroo6pasue ampuoOuil.

JlabopaTopHble U NIpaKTHYeCKHe padoThl

Oco0eHHOCTH BHEIIHETO CTPOEHHUS JISATYILKH, CBSI3aHHBIE C €€ 00pa3oM KM3HHU.

Tema 4.14. KITACC I[TPECMBIKAIOIIMECA

[Tpoucxoxaenue pentwimid. OOmEAs XapaKTEPUCTHKA MPECMBIKAIOMUXCA KaK IEePBUYHOHA3EMHBIX
KHUBOTHBIX. CTPYKTYpHO - (YHKIMOHAIbHAs OpraHU3alysl MPECMBIKAIOIIMXCS HAa MPUMEpE SIIEPULIBL.



Yemryituateie (3MeH, SIIEPUIBI U XaMEJICOHBI), KPOKOIWIIBI M uepenaxu. PacpocTpaneHue 1 MHOTooOpasue
(GbopM penTUiIMii; OJOKEHHUE B SKOJOIMUECKUX CUCTeMax. BeiMepine rpynibl IpecMbIKaOIIHUXCSL.
JdemMoHcTpanus

MHoroo0Opasue npecMmblkaromuxcsa. CxeMbl CTPOSHUS 36MHOBOHBIX M PENTUIHMH.

Tema 4.15. KITACC ITTULIbI

IIponcxoxaeHue NTUL; NEPBONTULBI U UX INPEIKH; HAacTosAmMe NTULBL. Kuierpynele, WM JIETaroLIKE;
OeckuieBble, WM Oerarouve; NHHIBUHBI, HJIM IUTaBatonie NTUlbl. OcOOEHHOCTH OpraHu3aluu |
JKoJIoTHYecKas U QepeHIMpoBKa JIETAIOIMMUX NOTULl (OTHLBI Jieca, CTeNed U IYyCTbIHb, OTKPBITHIX
BO3YIIHBIX MPOCTPAHCTB, 0050T, BOAOEMOB M moOepexuil). OXpaHa M MPUBJICUCHHE INTHUI]; JOMAIIHUE
nTULBL. POk NTHIL B IPUPOAE, KU3HU YEJIOBEKA U €r0 XO3SHMCTBEHHON JCSITEIbHOCTH.

JdemMoHcTpauus

MHuoroo6pa3ue nTurl. CXemMbl CTPOCHHS PENTHINN U TITHIL.

JlabopaTopHble U IPaKTHYeCKHe PadoThI

OCoOeHHOCTH BHEIIHETO CTPOSHUS NITHLL, CBSI3aHHBIE C UX 00pa30M KHU3HH.

Tema 4.16. KITACC MJIEKOITMTAIOUINE

ITpoucxoxaenne miekonutaommx. IlepBo3Bepu (yrkoHoc u exuaHa). Hwusmume 3Bepu (cymuyarsle).
Hacrosimue 3Bepu (tutameHrtapsbie). CTPYKTYpHO - (QYHKIMOHAIBHBIE OCOOCHHOCTH OpTaHH3AIUH
MJIEKOIUTAIOIIUX Ha MpUMepe co0aKku. DKOJIOTUYECKas pojib MIEKOIUTAIOIIUX B IIPOLECCE PA3BUTHUS )KUBOM
IPUPOABI B KailHO30McKOM 3pe. OCHOBHBIE OTpsAJbl IUIALICHTApHBIX MIeKonuTaromux: HacekomosaHble,
Pyxokpsinble, I'pei3yHsbl, 3aiinieoOpasnsle, XuiHble, Jlacronorue, Kuroobpasnsie, HenapHOKONBITHBIE,
[TapaokoneiTHbie, [TpuMatel U 1p. 3HaUYeHUE MIIEKONMUTAIOIINUX B IPUPOJIE U XO3SMCTBEHHON J1€ATEIbHOCTU
yenoBeka. OxpaHa LieHHbIX 3Bepel. /lomamiHue miexonuTarouiye (KpynHbIH M MEIKU poraTblii CKOT U
JPYTUE CeNbCKOXO035HCTBEHHbIE )KUBOTHBIE).

JdeMoHcTpanus

MHoroo0pasue miekonuTaoumx. CXeMbl CTPOCHHUS PENTHIINN U MIIEKOIUTAIOIIHX.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

N3yuenune CTpOeHHs MIIEKOIUTAKOLIUX.

PacriozHaBaHue JKUBOTHBIX CBOEM MECTHOCTH, ONPEACIEHUE UX CUCTEMAaTHYECKOIO MOJIOKEHUS U 3HAYCHHUS
B )KM3HU YEJIOBEKa.

Paspnen S. Bupycsi

Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXIEHNA BUPYCOB
OOmias xapakrepucTuka BUpycoB. Mctopus ux oTkpbeiTusa. CTpoeHHe BUpyca Ha IpUMepe BUpyca TabauyHOi
Mo3auku. B3aumoneiicTBue Bupyca u KiIeTku. Bupycbl — B030yauTeny onacHbIX 3a00J€BaHUI YeIOBEKa.
[Tpodunaktuka 3a6oneBanus rpunmnoMm. [Iporcxoxaenue BUpyCcoB.

JdemMoHcTpauus

CxeMbl, OTpakarolI1e NpoIecc pa3BUTUS BUPYCHBIX 3a00J1€BaHUH.

3akiroueHne

OcoOeHHOCTH OpraHM3alud U MHOrooOpasue >KMBBIX OpraHu3MoB. OCHOBHbIE 00JacTH HPUMEHEHHS
OMOJIOrMYECKHUX 3HaHUH B MPAKTUKE CEILCKOT0 X035HCTBA, B Psijie OTpaciield MPOMBIIIJIEHHOCTH, IPU OXpaHe
OKPY’KaIOILEH Cpeibl U 310POBbS YEIIOBEKA.

Buonorus. Yeaosek. 8 kiace
Paszpnen 1. MecTto 4esnoBeka B cucTeMe OPraHu4ecKoro Mupa
YenoBek Kak 4acTh KUBOW MpUpoasl. MecTo 4enoBeka B CUCTEME OpraHMYecKoro mMupa. YepTsl cxoacTBa
YyelnoBeKa M JKUBOTHBIX. CXOJCTBO W pa3MyMsl YeJIOBEKa M 4YelIOBEKOOOpa3HbIX o00e3bsiH. YenoBek
pa3yMHBIN.
JdemMoHcTpanus
TaGnu1iel, cXeMbl, pUCYHKH, PACKPBIBAIOIINE YEPTHI CXOCTBA YEJIOBEKA U )KUBOTHBIX.
Paznea 2. IIpoucxoxaeHue yejioBexka
buonoruyeckne u couuanbHble (PAKTOPbl AHTPONOCOLMOTEHE3a. OTalbl AaHTPONOreHe3a M (PaKTOPbI
CTaHOBJICHUS uesoBeka. Packl uenoBeka, UX MPOUCXOXKIEHUE U €TUHCTBO.
JdemMoHcTpanus
N300pakeHue MpeacTaBUTENEH pa3INUHbIX pac YyeloBeKa.
Pa3znes 3. Kparkasi ucropusi pa3BuTHs 3HAHWH 0 CTPOCHUN M PYHKUIMAX OPraHU3MAa YeJIoBeKa



Hayku o uenoBeke: aHaTomusi, (u3noiorus, rurueHa. Benukue anarombl U ¢usuonoru: [wummoxpar,
Knasnuii I'anen, Aunpeac Bezanuii.

JdemMoHcTpanus

[TopTpeTs! BEMUKUX YyUEHBIX— aHATOMOB U (PU3NOJIOTOB.

Pa3nea 4. O61muii 0030p cTpoeHus M QPyHKIHIT OPraHU3Ma YeJI0BeKa

Knerounoe crpoeHue opranusma. TKaHM: DSIHUTEIMAIBHBIC, COCAVHMUTEIbHBIC, MBIIICYHBIC, HEpBHAs.
Opranbl yenoBedeckoro opranusma. CucreMbl opraHoB. B3auMMOCBsI3p OpraHOB M CHCTEM OPIaHOB Kak
OCHOBA rOMEOCTa3a.

JdemMoHcTpanus

CxeMblI CTpOEHUs CUCTEM OPraHOB YEJIOBEKA.

JlabopaTopHble U NpaKkTHYeCcKHe padoThl

N3y4yeHne MUKPOCKOIIMYECKOTO CTPOCHHUS TKAHEH.

Pacnio3naBanue Ha TaOnMIIaX OPraHOB M CUCTEM OPTraHOB.

Pasznesa 5. Koopannauus u peryasiuust

I'ymopanbHas perynsauus. XKenespl BHyTpeHHENW cekpelnd. ['OpMOHBI U UX pojib B OOMEHHBIX NPOLIECCaX.
HepBHo - rymopaiibHas peryJsanus.

JdemMoHcTpauus

Tabnuipl, WIUTIOCTPUPYIOIINE YHAOKPUHHBIE XKele3bl. PoTorpaduu 60JIbHBIX € PA3IMYHBIMU HApYIICHUAMHI
GbyHKIMH SHIOKPUHHBIX Jken€3. HepBHas perymsuus. 3HadeHHe HEpBHOH cucTembl. lleHTpanmpHas u
nepugepuyeckas HEpBHbIE CUCTEMbl. BereraTuBHas U coMaTuyeckas 4acTH HEpBHOM cucremsbl. Pediekc;
[IPOBEJICHUE HEPBHOrO MMIynbca. CTpoeHHe M (PYHKUMH CIIMHHOTO MO3ra, OTAENOB TOJIOBHOTO MO3ra.
bonbme nomymapus rosoBHoro wmosra. Kopa Oonpimiux monymapuil. 3HaueHHE KOpbl  OOJIBLIMX
MOJIylIapuil U e€ CBA3M C JAPYruMu oTAenamMu mosra. OpraHbl 4yBCTB (@HalIM3aTOphl), UX CTPOEHUE U
¢ynkunu. CtpoeHue, (QyHKIMM M TUrHeHa opraHoB 3peHMs. CTpoeHMe U (YHKIMU OpraHoB cClyXa.
[Ipenynpexaenne HapyeHui ciyxa. Opransl ocsi3aHusl, BKyca, 00OHsIHHS. | uTHeHa OpraHoB 4yBCTB.
JdeMoHcTpanus

Myiisix TOJIOBHOT'O MO3Ta.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI

N3yuenne rosoBHOTO MO3ra 4esoBeka (1o MyJishKaMm).

N3ydyeHne n3MeHeHUs pa3Mepa 3padka.

Paznen 6. Onopa u nBuKeHHE

Ckener 4enoBeKa, €ro OT/AEIbI: OCEBOM CKeJeT, CKeJleT MOsICOB KoHeyHocTed. OCOOEHHOCTH CKeleTa
YeJl0OBeKa, CBSI3aHHBIE C TPYAOBOH AESITENBHOCTHIO U MpsAMOXOxkJaeHueM. CocTaB M CTPOEHHE KOCTEM:
TpyOuaTtble W ry0Ouarele KocTu. Poct kocteil. Bo3pacTHble M3MEHEHHsS B CTPOCHMHM KocTed. THrbl
coenuHeHus1 Bo3pacTHbIe U3MEHEHUS B CTPOCHUM KOCTEH. THIIbI COeTMHEHHs KOocTel. 3a00IeBaHMsI OTIOPHO
- JBHUraTeIbHOM CUCTeMbl M HX mpodmiakTuka. MpimeyHas cucrema. CTpoeHHE M Pa3BUTHE MBbIIILI.
OcHOBHBIE TPYIIBI MBI, UX (QyHKIMH. PaboTa MBI, cTaTHYecKas U JUHAMHuYecKas Harpy3ku. Pousb
HEpBHOM CHCTEMBI B peryisilud paOdOThl MBI, YTOMJIEHHE MBI, POJb AKTUBHOIO OTIbIXa B
BOCCTAHOBJICHHUM AaKTHBHOCTH MBIIIEYHONW TKaHU. 3HaU€HUE (PU3NYECKOW KYJIbTYpbl U pexuma Tpyda JUis
MPAaBUIBLHOTO (POPMHUPOBAHUS OMOPHO - IBUTATEILHON CUCTEMBI.

JdemMoHcTpanus

Ckerner 4enoBeka, OTAEIbHBIX KOCTEH. Pacnimiibl kocTel.

[Tpuémpl okazaHus IEPBOM OMOIIIM ITPH MOBPEXKICHUAX (TpaBMax) OMOPHO - ABUTATEIbHONU CUCTEMBI.
JlabopaTopHble U NIpaKTHYeCKHe padoThl

N3yueHne BHENIHETO CTPOEHUS KOCTEH.

N3mepenne Maccsl U pocTa CBOEro OPraHu3Ma.

BrisiBrieHre BIUSHUS CTATUUECKON M TMHAMUYECKOW HAarpy3KU Ha YTOMJIEHHUE MBIIIII.

Paspnen 7. BHyTpeHHsIS cpea OpraHu3Ma

[TonsiTne «BHYTpeHHsIA cpena». TkaHeBas )KUIKOCTb.

KpoBb, €€ coctaB M 3HaueHHEe B OOECIIEUEHUHU >KU3HEAEATEIBbHOCTH opraHusMa. KiieTouHble 351eMEeHTHI
KPOBH: J3PUTPOLUTHI, JEUKOUUTHI, TpoMOouuThl. [Imazma kpoBu. CBEpThiBaHME KpOBH. ['pynmbl KpoBH.
Jlumpa. Ummynuter. Undexronnsie 3ad6onesanus. [Ipexynpeaurensubie npuBUBKY. [lepenBanue KpOBH.
JlonopctBo. 3nauenue pabom JI. [lacmepa u U. U. Meunuxosa 6 obracmu ummyHumema.

JdemoHcTpauust

CxeMmbl 1 TaOIHILIBI, TOCBAUIEHHBIE COCTaBY KPOBH, TPYIIIaM KPOBH.



JlabopaTopHble U NpaKTHYeCKHe padoThl

N3y4eHre MUKPOCKOIIMYECKOTO CTPOCHHMSI KPOBH.

Pasnen 8. Tpancnopr BemecTB

Cepaue, ero CTpoeHHE M peryjsuus JAeATeNIbHOCTH. bonbIIoil M Manblif Kpyru KpoBOOOpalleHus.
JlumdoobOpamenue. JIBmxeHne KpoBH 10 cocynaM. KpossiHoe naBieHue. 3aboieBaHHs OpPraHOB
KpPOBOOOpAIIEHHUS, UX NPEAYTPEKICHHE.

JdemMoHcTpauus

Mogenps cepaua venoBeka. TaOmuIbl U CXEMbl, WIUIFOCTPUPYIOLIME CTPOEHUE KIETOK KPOBHM M OpPIaHOB
KPOBOOOpAIICHHUSI.

JlaGopaTropHble H IpaKkTH4YecKne padoThl

N3mepenune KpoBSHOTO /1aBIICHUS.

Onpenenenne myibca v MOACYET YNCIA CEPACUHBIX COKPALICHU.

Pasznen 9. /Ibixanue

ITorpeOHOCTE OpraHu3Ma 4ejnoBeKa B KUCIOpoje Bo3ayxa. OpraHsl AbIXaHUs, UX CTpoeHue. [IpixaTenbHble
nBkeHus. ['a3000MeH B nE€rkmx, TkaHax. [lepeHoc ra3oB SpUTPOIUTAMHU U TIa3MOM KpoBH. Perymsius
nbixanus. MckycctBenHoe apixanue. ['onocoBoii anmapar.

JdemMoHcTpauus

Moaenu roptaHu, JIETKUX.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

Onpenenenne 4acToThl AbIXaHUS.

Paznen 10. [TumeBapenne

ITutarenbHble BellecTBa M MHUIIEBbIE NPOAYKTHL. [loTpeOHOCTH 4YeroBeka B MUINE M NUTATEIbHBIX
BemiecTBax. Buramunsl. [Iumesapenne. Ctpoenue n GpyHKIMHE OpraHoB nuineBapenus. [IumeBapurenbHble
JKeJe3pl: MEeYeHb M IOJPKENyAO0YHas jKene3a. JTambl INpoueccoB nuuieBapeHus. Hccrnedosanus H. 1.
llasnosa 6 obnacmu nuwjesapenus.

JdeMoHcTpanus

Penbednas Mmozens BHyTpEHHUX OPTaHOB YEIIOBEKA.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI

BoznelicTBue xeny104HOr0 cOKa Ha OEJIKU, CIIIOHBI — Ha KpaxMail.

Onpenenenre HOpM pallMOHAIBHOTO MUTAHUS.

Pa3nes 11. O0MeH BelecTB M 3JHEPruM

OOmast xapakTepucTHKa OOMeHa BelecTB W »Hepruu. llmacTuyeckuii M sHepreTHMYecKuil oOMeH, HX
B3alMOCBA3b. BUTaMHHBI, UX posib B 0OMeHe BewecTB. [ unosuraMuuo3. I unepBuTaMmHo3.

Pasznea 12. Beigeienne

Koneunsle mnponyktel oOmena BemiectB. Opranbl BblaeneHus. llouku, ux cTpoeHue U (QYHKIUH.
O6pa3zoBanue Mo4n.Posb KOKHU B BBIBEIEHUU U3 OpraHU3Ma MPOAYKTOB OOMEHa BEIIEeCTB.

JdemMoHcTpauus

Mogens noyex.

Paznen 13. [lokpoBbI Tena

Crpoenne 1 QyHKIIMHM KOXU. Poib KOXM B TEIUIOpEryysiuy. 3akaiuBaHue. [ urueHnyeckue TpeOOBaHUs K
oniexie, o0yBH. 3ab0eBaHMs KOKU U UX IPEIyNpExKICHUE.

JdemoncTpanus

CxeMbl, WILTIOCTPUPYIOIINE CTPOEHUE KOKHBIX TOKPOBOB YEJIOBEKA, IPOU3BOIHbBIE KOXKU.

Pa3nea 14. PasmMHoKeHue U pa3BUTHE

Cucrema OpraHoB pa3MHOMKEHUS: CTpoeHue M rurueHa. OrsogorBopeHue. BHyTpuyTpoOHOE pa3BUTHE,
ponsl. Jlakramms. Poct u pa3Butue pe6énka. [InanupoBanue ceMbu.

Paspnen 15. Beiciiasi HepBHAsl 1eATEJIbHOCTD

Pepnekc — ocHoBa HepBHOM aesTenbHOCTH. HMccrneoosanus M. M. Ceuenosa, H.II. Ilasnosa, A. A.
Yxmomcroeo,Il. K. Anoxuna. Bunel pednexkcoB. @opmbl moBenenus. OCOOCHHOCTH BBICIICH HEPBHOU
NESATEIbHOCTH M TOBEACHHA uenoBeKka. [lozHaBarenbHble Ipouecchl. TopmokeHue. Tumbsl HEpBHOM
cuctembl. Peub. Mbienne. Co3nanne. buonmorndueckue putMbl. COH, €ro 3Ha4€HUE U TMrueHa. [ uruena
ymctBeHHoro Tpyna.llamars. Omorun. OCOOEHHOCTH ICUXUKH YEIOBEKA.

Pa3nen 16. YestoBek U ero 310poBbe

CobnrofieHue CaHUTAPHO - TUTHEHUYECKUX HOPM U TIPaBUI 370pOBOTO oOpa3za >ku3Hu. Oka3aHue mepBOM
J0BpauyeOHOM MOMOIIM NPU KPOBOTEUEHHUH, OTPABIICHUH YrapHBIM I'a30M, CIACEHUHU YTOMAIOLIET0, TPaBMax,



0’KOTax, 0OMOPOKEHUHU. YKPEIUICHHE 3I0POBbsI: ABUTATEIbHASI aKTUBHOCTb, 3aKaauBaHue. DaKkTOphI pUCKa:
CTpecChl, THUNOJWHAMUS, NepeyToMJeHHe. BpenHble NpPUBBIUKH, MX BIUSHHE Ha 3/I0POBbE YEIOBEKA.
UYenoBek u okpyxkatomasi cpena. Okpyskaroias cpefia Kak MICTOYHHK BellecTB u d3Heprun. Cpena ooutaHusl.
[IpaBuiia noBeneHus YeIOBEKa B OKPYXKAIOIIeH cpeie.

JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI

N3ydenue npruéMoB OCTAaHOBKH apTepUaIbHOIO U BEHO3HOTO KPOBOTEUEHUH.

AHanu3 U OlleHKA BIUSHUS HA 3/I0POBbE YeIIOBEKa ()aKTOPOB OKPYKAIOIICH CPE/IbI.

Buosorus. O61mue 3aKk0OHOMEPHOCTH. 9 KJ1acc
BBenenue
Mecto Kypca B CHCTEME €CTECTBEHHOHAyUYHBIX IUCIMILIMH, a Takke B Omojormueckux Haykax. Llemn u
3aa4yn Kypca. 3HayeHue NpeaMeTa JUisl IOHUMAaHUs €AMHCTBA BCErO KMBOI'O M B3aMMO3aBUCHUMOCTH BCEX
gactell ormocheps! 3emiu.
Pasznes 1. CTpyKTypHasi Opranu3anus »KUBbIX OPraHM3MoB
Tema 1.1. XUMMUYECKAS OPI'TAHU3ALIMA KIIETKH
DeMEeHTHBIN cocTaB KJIeTKH. PacrpocTpaHEHHOCTh 3JIEMEHTOB, X BKJIaJ B 00pa30BaHUE )KMBOW MaTEepPUH U
OOBEKTOB HEKMBOW MPHUPOABL. MaKpOIJIEeMEHTB, MHKpPOIJIEMEHTB; WX BKJIaA B 00Opa3oBaHue
HEOPraHUYeCKHX M OPraHWYeCcKHX MOJIEKYJ JKMBOrO BelllecTBa. HeopraHuueckue MOJIEKYJbl KHUBOTO
BeulecTBa. Bona; e€ xumuueckue cBoiictBa M Ouosjorumueckas posib. Cojld HEOPraHMYECKUX KHCIIOT, UX
BKJIaJ] B OOecreueHue MPOIECCOB KHUIHEACITENPHOCTH U MOJJepKaHHe roMeocTa3a. Ponb KaTHOHOB U
aHMOHOB B 00€ECIEUEHUH TPOLECCOB IKUZHENAEATENbHOCTH. (OCMOC U OCMOTHYECKOE JaBJICHMUE;
OCMOTHUYECKOE MOCTYIJIEHHE MOJIEKYJ B KIIETKy. Opranudeckue MoJieKyibl. bruosiornueckue nojiuMepsl —
OenKu; WX CTPYKTypHas opranm3anus. QDyHKIUM OEIKOBBIX MOJIEKYN. YTJIEBOABI, MX CTPOCHUE W
ouosnorudeckass poyib. JKupbl — OCHOBHOW CTPYKTYPHBIM KOMIIOHEHT KIJIETOYHBIX MEMOpPaH U HUCTOUYHUK
sHeprun. JHK— wmonekynsl HacnmencrBeHHoctd. Penynnukanua [IHK, nepemava HaciencrBeHHOU
uH(popMaluy U3 MOKOJIeHUs B okoJeHue. [lepenaya HacneacTBEHHON HHPOPMAIIMH U3 sIpa B [IUTOILIA3MY;
tpanckpunuus. PHK, eé crpykrypa u pyaxnun. Mapopmannonnsie, TpaHciopTHeie, pubocoManbabie PHK.
JdemoncTpauus
O6neémuas moaens JIHK.
Tema 1.2. OBMEH BEHIECTB U IIPEOGPA3OBAHUE SHEPI'MU B KJIETKE
OOmeH BelecTB U peoOpa3oBaHUE SHEPTUH B KJIETKE. TPaHCIOPT BEUIECTB Yepe3 KIECTOUHYI0 MeMOpaHy.
ITuHo - 1 darounTo3. BHyTpuKiIeToOUHOE MHUIIEBAPEHUE U HAKOIUIEHHUE SHEPIUU; paclIeIsIeHHE TITIOKO3BI.
buocunTe3 6enKoB, )KUPOB U YIIEBOJIOB B KIIETKE.
Tema 1.3. CTPOEHUE 1 ®YHKIIMHU KJIETOK
[Ipokapuornueckue kinetku: ¢opma u pasMmepsl. Llurormmasma OaxkTepuanbHOM KieTkU. OpraHusanus
MeTaboau3ma y npokapuoT. I'enetnueckuii annapat 6akrepuii. Ciopoobpa3zoBanue. Pasmuoxenue. Mecto
U pojib MPOKapuoT B OuMoOIleHO3ax. DyKapuoTudeckas kieTka. l{uromnazma 3yKapHOTHYECKOW KIIETKH.
Oprasessl TUTOIUIA3MBbI, UX CTPYKTypa U pyHKuuu. [{uTockener. BkiaroueHus u ux poib B MeTaboIM3Me
KJIETOK.
KnerouHoe siipo — ILEHTp yNpaBIEHUs >KU3HEAEATEIBHOCTBIO KIETKH. CTPYKTYphl KJIETOYHOIO SApa:
snepHass 000J0YKa, XpPOMATHH (T€TEPOXPOMATHH), SAPBINKO. OCOOCHHOCTH CTPOCHHS PACTHTEIBHON
kietku. [lenenue xinerok. Kinerku B MHOroksierouHoM opranusme. Ilonstue o nuddepeHmpoBke KIeTok
MHOTOKJIETOYHOTO oOpraHu3ma. MwuToTudeckuit nuki: uHTepdaza, penymukanus JHK; mmros, dazer
MHUTOTHYECKOTO JeNIeHUsI U TpeoOpa3oBaHUS XPOMOCOM. BHOJOrMUYecKHi CMBICT M 3HAYeHHE MHTO3a
(Oecnosioe pa3MHOXKEHHE, POCT, BOCIIOJIHEHHE KJIETOYHBIX MOTEPh B (PU3HOJIOTMUYECKHX M MATOJOTHYECKHX
ycioBusx). Kierounas Teopusi CTpoeHUs! OpraHU3MOB.
JdemMoHcTpanus
[IpyHIMIHAIBHBIE CXEMBI YCTPOMCTBA CBETOBOI'O U 3JIEKTPOHHOIO MUKpockomna. Moxenu kieTku. Cxemsl
CTPOEHHsI OPraHOMJIOB PACTUTEIBHOM U KUBOTHOM KJIE€TOK. MUKpoOIpenaparsl KJIETOK paCTeHHUH, JKUBOTHBIX
Y OJTHOKJIETOUHBIX TpHOOB. CXeMa MHUTOTHYECKOTO JEJCHUS KIETKH.
JlaGopaTopHble M IpaKTHYECKHE PAGOTHI
W3yuenne KIETOK OaKTepHil, paCTeHUI U )KMUBOTHBIX Ha FOTOBBIX MHUKpOIpenapaTax.

Pa3nes 2. PazMHOXkeHHe M MHAUBHAYAJIbHOE Pa3BUTHE OPTAaHU3MOB
Tema 2.1. PASMHOXXEHUE OPI"TAHU3MOB



CymurHocTh ¥ pOpMBI pa3MHOXKEHHUS OpraHu3MoB. becnonoe pa3sMHOKeHUE pacTeHUN U )KUBOTHBIX. [1o0BOE
pa3sMHOXEHHE KUBOTHBIX M pacTeHUH; oOpa30BaHME IOJIOBBIX KJIETOK, OCEMEHEHHE U OIJIOJ0TBOPEHHUE.
Buonorunueckoe 3HaueHHE MOJIOBOTO pa3MHOKeHUs. ['ameTorenes. [lepnosl 00pa3oBaHus MOJIOBBIX KIETOK:
pasMHOXKEHHE, pOCT, co3peBaHHe (Melo3) u  (opMUpOBaHME TOJNOBBIX KiIeTOK. OcobeHHoCTH
crepmaroreses’a

u oBoreHesa. OIIoI0TBOPEHHUE.

JdemMoHcTpauus

[Inakatel, WITIOCTPUPYIOIIKE CIIOCOObI BEreTaTMBHOTO PAa3MHOKEHMsI IUIOAOBBIX JIEPEBbEB U OBOILHBIX
KynbTyp. MukponpenapaTsl siinekineTok. dororpaduu, oTpakaronipe pasHooOpa3ue MOTOMCTBA y OJHOMN
Mapbl POJIUTEIICH.

Tema 2.2. UHANBUIAY AJIbBHOE PA3BUTUE OPITAHU3MOB (OHTOI'EHE3)

OMOpHOHaNbHBIN nepruo] pa3BuTUs. OCHOBHBIE 3aKOHOMEPHOCTH Apo0IIeHus; 00pa3oBaHue OAHOCIOMHOTO
3apojpliia — OnacTynel. lacTpymsiuus; 3aKOHOMEPHOCTH OOpa3oBaHMs JBYXCIOMHOTO 3apojblilia—
ractpyibl. [lepBuuHblii opraHoreHe3 M nanpHelmas anddepeHLupoBKa TKaHEH, OpPraHoB U CHUCTEM.
[ToctamOproHaneHBIA TIepUO pa3BUTHI. POpMBI MOCTIMOPHOHAIBHOTO TEpHoAa pa3BuTus. Hempsmoe
pa3BUTHE; MOJHBIA U HEMOJHBIH MeTamopdo3. buonorudeckuit cmbici pazButus ¢ Metamopdozom. [Ipsmoe
pazButue. Crapenue. OO1me 3aKOHOMEPHOCTH pa3BuTHs. buorenernueckuii 3akoH. CX0ACTBO 3apObIlieh
U SMOpHOHaNIbHAs JUBepreHuus npusHakoB (3akoH K. bapa). buorenernueckuii 3akon (3. I'ekkens u O.
Miromiep). Pa6oter A. H. CeBeprioBa 00 sMOpHOHAITEHON H3MEHUYNBOCTH.

JdeMoHcTpanus

Tabmuupr, woIFOCTpHpyIOIME mporecc MeTamopdo3a y  OecrnO3BOHOYHBIX — (JKECTKOKPBUIBIX |
YelIyHuaTOKPbUIBIX HACEKOMBIX) W TMO3BOHOYHBIX (amdubwmii). Tabnuipl, oTpaxkamllue CXOJCTBO
3apo/ibliliel TO3BOHOYHBIX JKUBOTHBIX.

Tema 3.1. BAKOHOMEPHOCTH HACJIEJJOBAHIA ITPU3HAKOB

OtkpbiTue I'. MeHneneM 3aKOHOMEPHOCTEM HacleAOBaHUS NPU3HAKOB. ['MOPUIIONIOTHYECKUN METOJ]
M3yYeHHs] HaclleZICTBEHHOCTH. MOHOrMOpuaHOE M NOJMTMOpPUAHOE CKpellMBaHHE. 3akoHbl MeHnens.
HezaBucumoe u cuersieHHOE Haclie[joBaHHE. |'eHeTuueckoe ornpezaeneHue noia. ['eHOTHn Kak Ie0CcTHas
cucrema. B3aumoeiicTBIE aJUIEIbHBIX U HEAJUIEIBHBIX T€HOB B ONPECICHUN IIPU3HAKOB.

JdemMoHcTpauus

PonocnoBHble. XpoMOCOMHBIE aHOMAJIUHU Y€IOBEKa U UX (PEHOTUITNYECKHE MPOSIBICHUS.

JlabopaTopHble ¥ IpaKkTHYecKue padoThl

Pemenne reneTHUECKUX 3a7a4 U COCTaBICHUE POJOCIOBHBIX.

Tema 3.2. 3AKOHOMEPHOCTHU U3BMEHYNBOCTHU

OcHoBHbIE (hopMBI M3MEHUMBOCTU. ['eHOTHUIIMYECKass M3MEHYMBOCTh. MyTanuu. 3HaueHHe MyTalMi Juis
MPaKTUKU  CEIbCKOTO XO3sicTBA M OuoTexHonoruu. KomMOMHATHBHAs W3MEHUYMBOCTb. OJBOJIIOIMOHHOE
3Ha4eHHe KOMOMHATUBHOM M3MeHUnBOCTU. DEeHOTUITNYECKast, WIIM MOAN(UKAIIMOHHAS U3MEHUYNBOCTh. Poib
YCJIOBUM BHELIHEHN CPEJbl B PA3BUTHH U NIPOSIBICHUN IPU3HAKOB M CBOWCTB.

JdemoncTpauus

[Tpumepsl MOAMPHUKATMOHHON N3MEHYUBOCTH.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI

[TocTtpoeHne BapuallMOHHOW KpPWUBOW (pa3Mepsl JUCTHEB PACTEHUM, AHTPOIIOMETPUYECKHE TaHHBIC
yJaiuxcs).

Tema 3.3. CEJIEKLIVISI PACTEHM, )KUBOTHBIX 1 MUKPOOPI' AHU3MOB

LleHTpBl TPOUCXOXKACHUS W MHOrooOpasusi KylbTypHBIX pacteHuidl. Copt, mopopa, mramm. MeToab
CEeJIEKIIMM PAacTeHUH M >KUBOTHBIX. JOCTH)KEHUS W OCHOBHBIE HAINpPABJICHHUSI COBPEMEHHOW CENEKIUH.
3HaueHue  CeJIeKUMM  JUIsl  pa3BUTHS  CEIbCKOXO3SMCTBEHHOI'O  IPOM3BOJCTBA,  MEAMIMHCKOMH,
MUKpPOOHOJIOrMYECKOI U JPYTUX oTpaciieil IPOMBIIUIEHHOCTH.

JdemoncTpanus

CpaBHUTENBHBIN aHATU3 OPOJI JOMAITHUX )KUBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHUN U UX JTUKUX MPEAKOB.
Konnexuu u npenapaTsl COpTOB KYJIbTYPHBIX paCTEHUH, OTIUYAIOLIMXCS HAWOOIbIIEH MI00BUTOCTBIO.
Pa3znea 4. IBoJironus ;KMBOro Mupa Ha 3emJie

Tema 4.1. MHOI'OOBPA3HUE XHWBOI'O MHUPA. YPOBHU OPI'AHM3ALIMM N OCHOBHBIE
CBOMCTBA XHBbIX OPT AHU3MOB

YpoBHM oOpraHu3aluy SKU3HU: MOJIEKYJISIPHO - TE€HETHYECKHH, KJIETOYHbI, TKAHEBbIA, OPTaHHbIMU,
OpraHU3MEHHBIM, TOMYyISIUOHHO - BHJOBOH, OuoreouneHoTnyecknii u OuocdepHsiii. EnuHCTBO



XUMHUYECKOTO COCTaBa JKUBOM MAaTepUM; OCHOBHBIC TPYIIbl XUMHUYECKHX 3JIEMEHTOB M MOJEKY,
oOpasyromue )K1MBoe BemecTBo onocdepsl. Kierounoe ctpoeHne opranu3mMoB, Hacensomux 3emnto. OOMeH
BEIIECTB M CaMOperyysinus B OHonornyeckux cucremax. CaMOBOCIpPOM3BENEHHUE;, HACIEICTBEHHOCTh U
M3MEHYMBOCTh KaK OCHOBA CYILECTBOBaHHS XKHMBOM MmaTepuu. Poct u passutue. Pazapaxumocts; GhopMsl
n30MpaTeNbHOW  peakuud OpraHM3MOB HAa  BHEIIHWE  BO3JACHCTBHA. PUTMHYHOCTH  MPOIECCOB
KHU3HEICATENIbHOCTH; OHUOJIOrMYeCKUe PUTMbI U HUX 3HaueHue. J[MCKpeTHOCTh >KMBOTO BEIIECTBA H
B3aMMOOTHOIICHUSI YacTH U LEJIOro B OMOCHCTEMaX. DHEpro3aBUCUMOCTh JKUBBIX OPTaHU3MOB; (OPMBI
notpebnienuss sHepruu. llapcTBa >KMBOM HpHUpONBI; KpaTKas XapaKTEPUCTHKA ECTECTBEHHOMW CHCTEMBI
KJ1accu(hUKaluK )KUBBIX OpraHu3MoB. BuioBoe pazHnooOpasue.

JdemoHcTpauust

CxeMbl, 0Tpa)karoIlne CTPYKTYphl LAPCTB KUBOM IPUPOJIBI.

Tema 4.2. PA3BUTUE BMOJIOT'MU B JOJAPBMHOBCKUIA ITEPUO]]

Pazeumue 6uonocuu 6 dooapsunosckuti nepuod. I ocnoocmeo 6 Hayke npeodcmagieHuti 00 «UHAYATLHOU
yenecoobpasHoCmuy U HeusMeHHOCmU Husol npupoosvl. Pabomul K. Jlunnes no cucmemamuke pacmenuii u
arcueomuwix. Jeontoyuonnas meopus JK. b. Jlamapka.

JdeMoHcTpanus

buoepapuu yuénvix, snécuux 6xnad 6 pazeumue 38010UYUOHHLIX uloell. Kusnv u desmervhocmov K. b.
Jlamapka.

Tema 4.3. TEOPUSA U. JAPBUHA O IPOUCXOXJEHUM BUJIOB ITYTEM ECTECTBEHHOI'O
OTBOPA

[Ipennoceiiku Bo3HUKHOBeHUs yuyenus Y. JlapuHa: HOCTHKEHHMS B OOJIACTH €CTECTBEHHBIX HAYK,
skcreAuIoHHbI MaTepuan Y. JlapBuna. Yuenue Y. JlapBuHa 00 uCKycCTBEHHOM otOope. Yuenue Y.
HlapBuHa © ecrecTBeHHOM oOTOOpe. Bug—oaimeMeHTapHas 53BOJIONMOHHAS eAWHHIEA. BceoOrmas
WHIUBUAYaIbHAas U3MEHYMBOCTh M W30BITOYHAs YHCIEHHOCTh MOTOMCTBAa. bopn0a 3a cyliecTBoBaHUE U
€CTECTBEHHBIN 0TOOD.

JdeMoHcTpanus

buorpadus Y. lapsuna. MapmpyT u KoHKpeTHbIe Haxoaku Y. JlapBrHa BO BpeMs yTEIIECTBHUS Ha KOpadiie
«burmpy.

Tema 4.4. TIPUCIIOCOBJIEHHOCTb OPTAHM3MOB K YCJIOBUSIM BHEIIHEM CPEJbBI KAK
PE3YJIbTAT JEMCTBUS ECTECTBEHHOI'O OTEOPA

[IpucnocoOuTenbHbIE  OCOOEHHOCTH  CTpOEHHUs. IIOKpOBUTENbCTBEHHAss OKpacka IOKPOBOB — Telna:
CKpBIBAIOIAsl OKpacka (OIHOTOHHAs, NBYTOHOBAs, pacujeHsSIoUas U JAp.); MpelocTeperarolias OKpacka.
Mumukpus. IlpucnocobutensHoe MNOBeAEHUE >XKUBOTHBIX. 3abora o mnotoMmMcTBe. Dusnonormueckue
amantanuu. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH.

JdemMoHcTpauus

Nnntoctpaniuu, JEMOHCTPUPYIOLIME CTPOEHUE Tejla IKUBOTHBIX UM PACTUTENBHBIX OPTraHU3MOB,
oOecrieunBarONIe BbDKMBAHUE B TUIHYHBIX JIJII HUX YCIOBUSIX CYIIECTBOBaHHS. [IpuMepbl pa3iudHBIX
BHJIOB ITOKPOBUTEIBCTBEHHON OKPACKHU Y )KUBOTHBIX.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

OO6cy>kaeHne Ha MOJIEINISIX POJIU MPUCTIOCOOUTENBHOTO MOBEIEHUS JKUBOTHBIX.

Tema 4.5. MUKPOSBOJIIOUA

Bun kak reHeTHueckdM M30JMPOBAHHAS CHUCTEMA; PENPOAYKTUBHAs U30MSAIUA U €€ MEXaHU3MBI.
[lonmynsimuoHHass CTPYKTypa BHAA; OSKOJOTMYECKHME M TE€HETHYECKHE XapaKTepUCTUKHU TOMYJISIUH.

[Tomynsuuss —  »JIeMEHTapHas HBOJIONMOHHAas eauHuna. I[lyth M cKopocTh BHI000pa30BaHUS;
reorpauyeckoe U FKOJIOrHuecKoe BUA000pa3oBaHueE.
JdemoncTpanus

CxeMbl, WUTIOCTPUPYIOIIHE TIpolecc Teorpauieckoro BUA000pa3oBaHusA. [epbapur W KOJUICKIIUH,
MOKa3bIBAIOIINE MHIUBUAYATbHYIO H3MEHUUBOCTh U Pa3HOOOpa3ne COPTOB KYJIbTYPHBIX PACTEHUH M MOPOJ
JOMAIIHUX KHNBOTHBIX.

JlabopaTopHble U NIpaKTHYeCKHe padoThl

N3ydenue nprcnocoO0IeHHOCTH OPTaHu3MOB K cpejie OOuTaHUS.

H3yuenue uzmenuugocmu, Kpumepueg 6uod, pe3yibmamos UCKYCCMBEHHO20 0mobopa HA COpMax
KYIbMYPHBIX PACTEHUI.

Tema 4.6. BUOJIOTMYECKUE ITOCJIIEACTBUA AJJAIITAIMN. MAKPOSBOJIIOLIN A



['maBHBIC HaMpaBJICHUs 3BOJIOLMOHHOTO TpoIecca. buoiornueckuid mporpecc U OMOJOTHYECKHI perpecc
(A. H. CesepuioB). [lytu goctmwxkenust 6uonaorunyeckoro nporpecca. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOIHH .
OUBEPreHIs, KOHBEpreHuus, napamwienusM. [lpaBuna 3BodOLMM Ipynn OpPraHU3MOB. Pe3ynbTaTel
SBOJIIOLIMM: MHOrooOpa3ue BHUIOB, OpraHuuYeckas 1e’1ecoo0pa3HOCTb, IOCTEIIEHHOE YCIOXKHEHHE
OpraHH3alMH.

JdemoHcTpauust

IIprMepbl TOMOJIOTUYHBIX U aHAJIOTMYHBIX OPTaHOB, UX CTPOEHUS U MPOUCXOXKIACHUS B OHTOreHe3e. CXeMsl
COOTHOILIEHUSI TyTeH MPOrpecCUBHON OHOJOTrMYECKON »HBOMIONMHU. MaTepuanbl, XapaKTepU3YIOIIHe
MIPEACTABUTENICH XKUBOTHBIX U PAaCTEHHUH, BHECEHHBIX B KpacHyl0 KHHI'y M HaXOJALIUXCS II0J OXPaHOU
rocyaapcraa.

Tema 4.7. BOBHUKHOBEHUE XW3HU HA 3EMJIE

Oprannueckuii MUp Kak pe3yJbTaT 3BOIOLIMN. BO3HUKHOBEHHE U pa3BUTUE KU3HU HA 3eMiie. XUMUYECKUM,
npenouonorndeckuil (teopust akagemuka A. M. Onapuna), 6M0J0rn4ecKUil ¥ COLMAIIBHBINA 3TaIlbl Pa3BUTHS
YKWBOUW MaTEpHUU.

OUIOreHeTHYECKUECBSI3U B )KUBOM MPHUPO/JIE; €CTECTBEHHAs KIACCU(PUKAIMS KUBBIX OPTaHU3MOB.
JdeMoHcTpanus

CxemMbl BO3HUKHOBEHHUS OJHOKJIETOYHBIX SYKapUOT, MHOTOKJIETOYHBIX OpPraHU3MOB, pPa3BUTHS LAPCTB
pacTeHU U KUBOTHBIX.

Tema 4.8. PASBUTUE )XU3HU HA 3EMIJIE

Pa3Butue xu3HM Ha 3emiie B apXeHCKYl0 M MNPOTEPO30MCKYr 3pbl. IlepBble cienbl XKM3HM Ha 3emie.
[TosiBiieHHE BCEX COBpPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX KMBOTHBIX. [lepBbie X0opioBble. Pa3BuTHEe BOAHBIX
pactenuii. Pa3Butue xu3HM Ha 3emiie B naneo3oiickyro 3py. [losBieHue M 3BONIOLUSA CYXOIIYTHBIX
pacrenuil. IlanopoTHHMKHM, ceMEHHbIE NANOPOTHUKM, TOJOCEMEHHbIE pacTeHus. Bo3HUKHOBeHue
MMO3BOHOYHBIX: PBIOBI, 3¢MHOBOJHBIC, MpecMbIKawomuecs. Pa3Butue xu3HU Ha 3emiie B ME3030MCKYI0 M
KalHO30MCKYI0 3pbl. [losiBIIeHNE M pacpOCTpaHEHUE MOKPBITOCEMEHHBIX pacTeHUN. BO3HUKHOBEHUE NITHULL
n miekonutaroumx. llosBnenue m passutue npumaroB. [IpoucxoxkaeHue yenoBeka. MecTto yenoBeka B
kuBOM mpupone. CucremMaTHueckoe NoJoXeHne BHaa Homo sapiens B cucteMe >KHBOTHOTO MHpA.
IIpu3Haky M CBOMICTBAa 4Y€IOBEKA, MO3BOJISIONIME OTHECTH €r0 K Pa3IMYHBIM CUCTEMATHUECKHUM IpyIMIam
HapcTBa KMBOTHBIX. CTaZuy 3BOJIOLUU 4YEJIOBEKAa: JPEBHEHIIMH 4YeOBEK, JPEBHHUH 4YeJIOBEK, IEpBbIE
coBpeMeHHble moau. CBOHCTBa 4yeloBeKa Kak Ouosoruyeckoro Buja. IlonmysisuuMoHHas CTpyKTypa BUAA
Homo sapiens; yenoBeueckue pachl, pacooOpa3zoBaHUE; €AUMHCTBO IMPOMCXOXKACHHUS pac. AHTHUHAYy4IHas
CYLIHOCTb pacu3ma.

Paspnen 5. BzaumooTHOIIEHHS OPraHu3Ma U cpeabl. OCHOBBI 3K0JIOTHH

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

buocpepa — xuBast oOosouka tuiaHeTel. CtpykTypa Ouocdepsl. KommoneHTbl Ouocdepbsl: KUBOE
BEIIECTBO, BUJIOBOI cocTaB, pa3HOOOpa3ue 1 BkIaa B Onomaccy. buokocHoe n KocHOe BeriecTBO Ouochepbl
(B. U. Bepnanckuit). Kpyrosopot Bemiects B npupoje. EcrecTBeHHbIE COOOIIECTBA KUBBIX OPraHU3MOB.
buoreoneno3sl. KoMIOHEHTHI OHOTrE€OIeHO30B: MPOAYLEHTbI, KOHCYMEHTBI, pPEIYyLEeHTbl. buoueHo3sl:
BHJIOBOE pa3HOOOpas3ue,

IUIOTHOCTh MOMyJsAuii, 6momacca. AGuoruueckue GaxTopbl cpeabl. Posnb Temmeparypsl, 0CBEHIEHHOCTH,
BJIQXKHOCTH U JPYTUX (DaKTOPOB B KUZHENAEATEIBHOCTH coo0miecTB. HTEHCUBHOCTD nelcTBUSA (akTopa
cpeabl; orpaHuuuBaronMii  (akrop. BzammoneiicTBue (GakTOpoB cpenbl, NpeAeTbl BBIHOCIUBOCTH.
buotnueckue daxtopsl cpenpl. llenu u ceTw nuraHusA. DKOJIOTMYECKHE MUPAMUJBL: 4HCes, Ouomacchl,
sHepruu. CmeHa OuoneHo30B. [TpuunHbI cMeHbI OMO1IEH030B; (popMUpOBaHHE HOBBIX cO00IIECTB. DOPMBI
B3aMMOOTHOUIEHUH MEX1y OpraHU3MaMH.

[To3uTHBHBIE OTHOLIEHHS — CHUMOMO3: MYyTyallu3M, KOOIEepauus, KOMMEHCaIu3M. AHTHOMOTHYECKHE
OTHOILIEHUS: XUITHUYECTBO, MApa3UTU3M, KOHKYpeHIus. HelTpanbHble OTHOIIEHHUSI— HEUTPAIIA3M.
JdemoncTpanus

CxeMbl, WILTFOCTPUPYIOIINE CTPYKTYPY OHOchEphl U XapaKTepHu3ylolme €€ OT/AeIbHBIE COCTAaBHBIC YaCTH.
TaGnuiel BUOBOTO cOCTaBa M pa3HO0Opa3us JKUBBIX OPraHU3MOB Orochepbl. CxeMbl KpyroBOpPOTa BEIIECTB
B mpupoje. KapTel, oTpakaronye reoJoTHIecKyr0 UCTOPHIO MAaTEPUKOB, PaCIPOCTPAHEHHOCTh OCHOBHBIX
6uomoB cyumm. Jnapmismel u kuHOGMIBMEL «buochepa». Ilpumepsl cuMOM03a MEXy MPEACTAaBUTEIIMU
Pa3NIUYHBIX HAPCTB KUBOM MPUPOIBI.

JlaGopaTopHble H MpaKkTH4YecKne padoThl

CocraBneHue cxeM Iepeiayn BEeEeCTB U SHEpruu (Lenel MUTaHus ).



I/ISY‘-IGHI/IG U OIMCAHHUE SKOCUCTEMBI CBOCH MECCTHOCTH, BBIABJICHUC TUIIOB BSaHMOI[eﬁCTBHﬂ Pa3HbBIX BUOOB B

TAHHOW DKOCHCTEME.
Tema 5.2. BUOCDEPA 1 YEJIOBEK

[Ipupoanbie pecypchl U UX UCHOJIb30BaHUE. AHTPOIOT€HHbIE (PaKTOPbI BO3AEUCTBUSA HAa OHOLIEHO3BI (POJIb
YeJI0BEeKa B MPUPOJE); MOCIEICTBHS XO3IHCTBEHHOM AEATEIILHOCTH 4enoBeka. [Ipobiembl palnoHaIbHOTrO
MPUPOAONOIB30BaHUS, OXPaHbl IPUPOJIBI: 3alUTa OT 3arpsA3HEHHM, COXpaHEHUE STAJIOHOB U MAMSITHHUKOB

MPUPOJIBI, OOECTICUeHUE IPUPOTHBIMU PECYPCaMU HA CEJICHUS IUIAHETHI.
JdemoHcTpauust

Kaprs! 3a110BeIHBIX TEPPUTOPUI HALIECH CTPAHBI.

JlaGopaTropHble H IpaKkTH4YecKne padoThl

AHanu3 U OLEHKA MTOCJIEACTBUM eATEIbHOCTH Y€JI0BEKa B SKOCUCTEMAX.

TemaTn4eckoe IJIAHUPOBAHUE C YKA3AHUEM KOJINYECTBA YaC0B, OTBOAUMOC HA OCBOCHUE KaKkaou

TEMBbI

Pasnen, Tema

BuoJsorusa. Beegenue B 0M0J10ruI0. 5 KJj1ace

Paszpnein 1. JKuBoit opranusM: CTpOEHUE U U3YUYECHHE

Pa3nen 2. Muoroob6pasue >KMBBIX OPraHu3MOB

Pasnen 3. Cpena oOuTaHus )KUBBIX OPraHU3MOB

Pasznen 4. Uenosek Ha 3emiie

buoJsorus. 7KuBoii opranmsm. 6 kiaace

Pasnen 1. CtpoeHue u cBOMCTBA JKUBBIX OPraHU3MOB

Paznen 2. )KusHenesaTeapHOCTh OpraHu3Ma

Pazgen 3. Opranusm u cpena

buosorus. MHorooopasue ;KuBbIX OPraHu3MoB. 7 Kjace

Bsenenue

Pasnen 1. IapcTBo IIpokapuoTs!

Paznen 2. IapctBo I'pulOsl

Paznen 3. IlapctBo Pactenus

Paszpnen 4. IapctBo XKuBoTHbIE

Paznen 5. Bupycsl

3aKIroyeHue

Bbuogorusa. Yenosek. 8 kiace

68 (B T. u. !

MecTo yennoBeKka B CUCTEME OPraHU4eCKOro MUpa

HpOI/ICXO)KI[eHI/Ie YCJIO0BCKa

KpaTkas uctopus pa3BuTHs 3HaHHM 0 CTPOEHUH U QYHKIIMSIX OpraHu3Ma 4eJoBeKa

OO0t 0030p cTpoeHus 1 QyHKIMI OpraHu3Ma yenoBeKa

Koopaunamms u perynsanus

Onopa N IBHXXCHHC

BHyTpeHHss cpelia opranusma.

Tpancnopt BemecTs

Jp1xanue

[TumeBapenue

OOMeH BelecTB U YHEPTruu

Brigenenne

[TokpoBel Tena

PasMmuoxeHue u Pa3BUTHC.

Bricmas HCPBHAasA ACATCIIBHOCTD

UYenoBek U €ro 310p0OBbE

buosorusa. O0umue 3aKOHOMEPHOCTH. 9 KJ1acc

68(BT. 4.

BBenenune

Paznen 1. CTpykTypHasi opraHnu3anus >KMBbIX OPraHU3MOB

Paznen 2. Pa3MHOKeHMe U HHANBUAYAJIbHOE PA3BUTHE OPraHM3MOB




Pa3nesa 3. HacsienicTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB

Pasznea 4. IBoJonus ;KkMBOro Mupa Ha 3emuie.

Pa3nea 5. BzaumMooTHOmIeHus1 opraiusmMa u cpeibl. OCHOBBI 3K0JI0THH.

3akii0ueHune
Kuaace | IIporpamma y4eOHOro nmpeamera Kou1-Bo yacoB B KoJu-Bo yacosn
HeJleJ10 roj

5 Buonorus. Beenenue B O1ooruso. 1 34

6 buonorus. )KuBoit opranusm. 1 34

7 buonorus. MHOroo6pasue >KMBbIX OpPTraHHU3MOB. 2 68

8 buonorusi. Yenosexk. 2 68

9 buonorusi. O6mme 3aKOHOMEPHOCTH. 2 68

NTOT'O: | 272 yaca




