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IHHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamMa mo Ouonmoruu s OOYYalOIUXCS C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
30pOBbs  (33J€PKKOM TCMXHUYECKOro pa3Butusi, nanee — 3[IP) Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHus pa3zpaboTana Ha ocHoBe DenepaibHOTO rOCYAAPCTBEHHOTO 00pa30BaTENIbHOIO CTaHIApTa
OCHOBHOT'O 0011eTr0 00pa3oBaHus, YTBEPKACHHOTO MpuKazoM MuHHCTEpCTBa pocBemeHus Poccuiickoit
@eneparmr - ot 31.05.2021 No 287 «OO6 yrBepkIeHUU (eACpPATBHOTO TOCYJapCTBEHHOTO
00pa3oBaTeNpHOrO CTaHJapTa OCHOBHOTO o00miero o0pa3oBaHus» (B JEHCTBYIOIIEH peNaKINH);
TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUS aJalTHPOBAHHOW OCHOBHOM 00pa3oBaTelIbHON MporpamMmbl
OCHOBHOTO 0011ero oopazoBanust ansi odydatomuxcst ¢ OB3 (3I1P) (mpuka3z Munnpocsemenus Poccun
or 24.11.2022 N 1025 OO0 yrBepxxaeHuu ¢enepaibHON aJanTHPOBAHHOW 00pa30BaTENbHON MPOTrPAMMBI
OCHOBHOTO 00miero oo6pa3zoBaHusi sl OOy4YaroOlUXCsl C OTPAaHUUYEHHBIMU BO3MOXKHOCTSIMH 3[0POBbBS
(3apeructpupoBano B Muntocre Poccunm 21.03.2023 N 72653), B COOTBETCTBHH C aJalTUPOBAHHOMN
OCHOBHOU 00pa3oBaTEIbHON MPOrpaMMoOi OCHOBHOTO 0OIIero oOpa3oBaHWs UIsi OOYYaIOIIUXCS C
OTpaHUYEHHBIMA BO3MOXKHOCTSIMHU 370pOBbs (3aaepkka ncuxuyeckoro paszsutus) MBOY COILl Ne82,
yrBepxkaeHHo nmpukazom MBOY COLI Ne82 ot 09.01.2024 Ne214-ox.

PaGouas nmporpamma o Ouosioruu HampaslieHa Ha (OPMUPOBAHKE €CTECTBEHHOHAYYHOM IPaMOTHOCTHU
o0Oyyaroluxcsi 1 OpraHU3alfi0 U3y4eHHUs] OUMOJIOTUU Ha JEesSTEIbHOCTHOM ocHOBe. B mporpamme mo
OMOJIOTUU YYUTHIBAIOTCS BOBMOXKHOCTH Y4eOHOTO mpeamMeTa B peanmnzanuu TpedoBanuii PI'OC OO0
K IJIAHUPYEMbIM JIMYHOCTHBIM W METANpEeJAMETHBIM pe3ylibTaTaM OOy4YeHHSs, a TaKkKe pealn3anus
MEXITPEIMETHBIX CBSI3€H €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUSI.
B paboueii mporpamme 1mo OUONOrHH ONMPEAEISAIOTCS OCHOBHBIE 1€ W3Y4YEeHUs OMOJOTHH Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOCHHS IMPOTPAMMBI 10 OWOJIOTHH:
JUYHOCTHBIC, METanpeAMETHbIe, MmpeaMeTHbie. [IpenMeTHbie TIaHUpyeMble pe3yibTaThl AaHbI TS
Ka)XJI0TO T0J1a U3YYEHUST OMOJIOTHUH.
Buonorusi pa3BuBaeT MpEACTaBICHUS O MO3HABAEMOCTH XMBOW HPUPOABI M METOJaX €€ MO3HaHUS,
1mo3BoJisieT cOPMUPOBATH CUCTEMY HAyYHBIX 3HAHUM O JKUBBIX CHCTEMaX, YMEHHUSA UX IOJIyd4arh,
MPUCBAaNBATh U IPUMEHSTH B KMU3HEHHBIX CUTYaIUsX.
buonoruueckas mnoAroroBka oOecrneyuBaeT MOHHMMaHUE OOYYAIOUIMMUCS HAay4YHBIX IPUHIUIIOB
YeJIOBEYECKOHN JIeSITETbHOCTH B TIPUPOJIE, 3aKJIAJABIBAET OCHOBHI DKOJIOTHUECKON KYIBTYPHI, 3J0POBOTO
o0pasa JKU3HH.
HensiMu nzydeHus 6MOJIOTUH Ha YPOBHE OCHOBHOTO OOIIETO 00Pa30BaHMUS SIBJISIOTCSI:
(dbopMHpOBaHKE CUCTEMBI 3HAHUI O TIPU3HAKAX M MPOLIECCAX KUIHEIEATSILHOCTH ONOIOTHIECKUX
CHCTEM pa3HOr0 YPOBHS OpraHU3allUY;
(dhopMHUpOBaHHE CUCTEMBI 3HaHUU 00 OCOOCHHOCTSX CTPOCHHUS, KU3HEACATEIHHOCTH OpPraHU3Ma
9eJIOBEKa, YCIOBUSIX COXPAHEHUS €T0 3/I0POBbS;
dbopmMHupoBaHHE yYMEHHH TPHUMEHSATH METOJBl OHMOJIOTWYECKOH HayKH [UIS  W3YYeHUS
OMOJIOTMYECKUX CUCTEM, B TOM YHUCIIE OpraHU3Ma YelloBeKa;
(dbopMHpOBaHWE YMEHHU HCIIOJB30BaTh MHPOPMAIMIO O COBPEMEHHBIX JOCTIDKEHHSIX B 001acTH
O6uosioruu JuUisi OOBSICHEHUS IPOLIECCOB U SBICHUM KMBOM TNPHUPOJBI U >KU3HEAEATEIbHOCTH
COOCTBEHHOTO OPTaHHU3Ma;
¢dopmupoBaHHE YMEHHMH OOBICHATH POJIb OHMOJIOTMM B MPAKTUYECKOH NEATETBHOCTH JIIOJEH,
3HaueHHEe OMOJOrMYEeCKOro pa3zHooOpa3usi Juis COXpaHeHuss Ouocdepsl, MOCIEICTBUS
JesITeTbHOCTH YEJIOBEKA B IPUPOJIE;
(bopMHpOBaHHE HKOJIIOTHYECKOW KYyJIbTYphl B IENIAX COXpPAaHEHHsT COOCTBEHHOTO 3I0POBBS M
OXPaHBl OKPY’KAIOIIEH CPeIbl.
JlocTuxeHnue 1esnel mporpaMmsl 0 OMOJIOTHH 00€CTIEYMBACTCS PEIIEHUEM CIICAYIOIINX 3a/1a4:
- mpuobpeTeHne o0y4yarolMMUCS 3HAHUM O JKUBOW NPHPOJIE, 3aKOHOMEPHOCTSAX CTPOCHUS,
KHU3HEICSATENIbHOCTY U CpelooOpasyromieil pojad  OpPraHu3MOB, 4YEJIOBEKE Kak



OMOCOITMATEHOM CYIIECTBE, O POJIM OMOJIOTHYECKOW HAYKU B TIPAKTUYECKOM NeSTETHHOCTH
JTFO/ICH;

- OBJIAJICHWE YMEHHSIMH TPOBOJHUTH WCCIIEIOBAHHS C HMCIIOJIB30BAaHHEM OHOJIOTHYECKOTO
000pyIOBaHUS U HAOJIIOACHUS 38 COCTOSTHHEM COOCTBEHHOT'O OpraHU3Ma;

- OCBOcHHE TPUEMOB paboThl C OWONOTMYECKOr WHOpManueld, B TOM 4YHCIE O
COBPEMEHHBIX JIOCTHKCHHUAX B 00J1aCTH OMOJIOTHH, €€ aHAJTN3 U KPUTHIECKOE OLICHUBAHHE;

- BOCHUTAHHE OWOJIOTMYECKM U OSKOJOTMYECKH TIPaMOTHOM JIMYHOCTH, TOTOBOM K
COXPAaHEHHUIO COOCTBEHHOTO 37I0POBbS U OXPaHbl OKPYKAIOIIEH CPE/IbI.

OO6miee 9MCIIO YacoB, OTBEICHHBIX ISl U3yYEHHUs OMOJIOTHH, CocTaBisieT 238 JacoB: B 5 kiacce —
34 yaca (1 yac B Hegeno), B 6 kinacce — 34 yaca (1 gac B Heneno), B 7 kinacce — 34 yaca (1 gac B
HeJeno), B 8 kiracce — 68 yacoB (2 4aca B Henenro), B 9 kiacce — 68 yacoB (2 yaca B HE/IEIIO).
Ocobennocmu ombopa u adanmayuu y4edHo2o0 mamepuaia no 6uoso2uu
OOyuenne yuebHOMY TipenMery «buonorus» He0OX0IUMO CTPOUTH Ha CO3/IaHUU ONTHMAIIbHBIX
YCIIOBHH JJI1 YCBOEHUS MPOTpaMMHOT0 Marepuaia odydarontumucs ¢ 3I1P. Baxueimmm sBisercs
COONIOZICHHE WHIUBUAYAITbHOTO U IU(GGEpPSHIMPOBAHHOIO TMOAXO0Ma K  OOYJaroIIMMCS,
3aBHUCSIIETO0 OT YPOBHS C(OPMUPOBAHHOCTH HX Yy4eOHO- TIO3HABATENbHON MeATeIbHOCTH,
MPOU3BOJIBLHON PEryssiliid, yMCTBEHHOM paboTOCIOCOOHOCTH, 3MOIMOHAIBHO- JIMYHOCTHBIX
0COOCHHOCTEH U HaINPaBIIEHHOCTH UHTEPECOB.
bonbiioe BHUMaHME JOJDKHO OBITH YJEJIEHO OTOOpPY ydyeOHOro Marepuaja B COOTBETCTBHM C
MIPUHIIMIIOM JOCTYITHOCTH MPU COXpaHeHuu oodiiero 6a3zosoro ypoBHs. [1lo conepkanuio u oobeMy
OH JIOJDKEH OBITh aganTupoBaHHBIM Ut oOyuatommxcst ¢ 3[IP B cooTBeTcTBHM € MX OCOOBIMHU
00pa3oBaTeNbHBIMU TOTPEOHOCTAMHU.
AkueHT B paboTe cieayeT ciuenarbh Ha pa3Butuu y oOyuaromuxcs ¢ 3[1P cioBecHo-nmornyeckoro
MBILIUIEHUS, 0€3 Yero HeBO3MOXKHO MOJHOIEHHO pacCyXIaTh, A€JaTh BBIBOIBI. 3HAUYUMas POJb B
TOM MPHUHAIICKUT NPAKTHUECKUM (B TOM 4YHCIE IJlabopaTOpHBIM) paboTaM, OpraHU3alHNH
HaAOJIOACHUH | T.JI.
Baxxno pa3BuBaTh BO3MOXKHOCTH HCIIOJIB30BAHUSI 3HAKOBO-CUMBOJIMYECKUX CPEJICTB OpraHU3aINH
MO3HABATENBHON  JIeATENFHOCTH  (TIOCTPOGHHUE ¥ JICKOAMPOBAHWE HATJIATHBIX  MOJCICH,
OTpaXKaIOIIKUX OCHOBHOE COJIEp’KaHUE U3y4aeMOro MaTepuaa).
Cnenyer akTUBHO MNOOYXJaTh OOYYaIOIIMXCS K CAMOCTOATEIBbHOMY IIOMCKY HWH(pOpMAaIUH.
[Tockonbky npeamMer
«buonorus» O0OBIYHO BBI3BIBACT Yy OOYUYAIOMIMXCS ONpPEICICHHBI WMHTEPEC, HSTO BaXHO
WCIOJIb30BAaTh JIsSI COBEPIICHCTBOBAHUS WX MIOMCKOBOM aKTUBHOCTH.
Bonbmioe BHUMaHWE MOIKHO YAENSATHCS 3aKPEIUICHWIO M3YyYEHHOTO MaTrepuana, B TOM YHUCIIe
CHEIHMalbHON aKTyalln3aliy 3HaHUH, MOJTYYeHHBIX B MPEIIIECTBYIONINX KIaccax, MOCKOIbKY 0e3
MOOOHOTO TIOBTOPEHHUS M 3aKPEIUICHHWSI BBICOK PHCK «IIOBEPXHOCTHOTO OOydYeHHs», Korma
CHUIOMHUHYTHO aKTyaJM3UpyeMble 3HAHUS HE MOTYT CTaTh OCHOBOM /il HX JaJbHEHIIero
COBEPIICHCTBOBAHUSI.
B o3HakoMuTENBHOM IJIaHE AAIOTCS TEMbI, BBIIETICHHBIE B COACPXKAHUH MPOTPAMMBbl KyPCHBOM.
«OO0mue OMOJIOTMYECKHE 3aKOHOMEPHOCTH» pAacCMaTPHUBAIOTCS B TEUEHHE BCEro TMepuoja
o0y4yeHHs OMOJIOTMU B OCHOBHOM 1IKoJe (5—9 kiacchl).
Buowvt oesmenvnocmu obyuarowuxca c¢ 3[IP, 00ycioBlIeHHbIE OCOOBIMH 00pa30BaTENbHBIMU
NOoTPeOHOCTAMH M 00ECIEeYMBAIOIINE OCMBICIEHHOE OCBOCHHE COJCpXKAaHUM OOpa30BaHUS IO
npeamety «buonorus»
Coneprxanue BUIOB jAeaTenbHOCTH oOydaronuxcs ¢ 3I1P Ha ypokax Omojoruu omnpeaessiercs ux
0coObIMU O00Opa3oBaTenbHBIMU MOTpeOHOCTAMU. [loMuMo mupoko ucnonbdyembix B OOIT OO0
o0IIMX Ui BCeX OOYYaIOLIMXCS BHJIOB JESITEIBHOCTH CIIEAYEeT YCHJIUTH BHJbI JESATEIbHOCTH,
crieru(puUHbIe 15 JaHHOW KaTeropuu o0ydaromuxcs, 00eCeunBaone OCMbICIEHHOE YCBOEHUE
coZiepkaHusi oOpa3oBaHUs MO mnpeaMeTy «buonorus»: ycuieHHe MpeIMEeTHO-IPAKTHIECKOM
NeSITeTbHOCTH, YEpEIOBaHWE BHJIOB ESITEIHHOCTH, 3aJCHCTBYIONIMX pa3IMYHbIE CEHCOPHEIC
CUCTEMBI; OCBOCHHE MaTepuaja ¢ OMOpPOi Ha allfOPUTM; «IOLIATOBOCTHY B M3yYEHUH MaTepHana;
WCIOJIb30BaHUE JIOTIOJHUTENbHOM BHU3YyalbHON OMOpbI (IUIaHbI, 00pa3lbl, CXEMbI, IIa0JIOHBI,



ornopHbIe TabMuIbl). /11t pa3BUTHS yMEHUS J1e1aTh BBIBOJbI HEOOXOAUMO HCIIOJIB30BaTh ONOPHBIE
cioBa u kiuiie. Oco0oe BHUMaHUe CIeAyeT YACTUTh O0YICHHIO CTPYKTYPUPOBAHHUIO MaTepHaa;
COCTaBJICHUIO PUCYHOYHBIX M BEpOAJIbHBIX CXeM, TaOJaul] ¢ 0003HAYECHHBIMU OCHOBAaHUSMHU IS
KJIACCU(UKALIUU U HATIOJTHCHUIO UX TIPUMEPaMH U Jp.
[IpoayKkTUBHBIM [JIsl 3aKpEIJICHWS W NPUMEHEHUS YCBOCHHBIX 3HAHUM, a TaKXKe pPa3BUTUS
KOMMYHUKaTHBHBIX Y Y]l siBisiercst yuactue oOyuatommxcsi ¢ 3[IP B mpoekTHO#H JesTeIbHOCTH.
[Ipu opranuzanuu ypokoB peKOMEHAYeTCsl UCII0Nb30BaTh [ T-TexHomoruu, npe3eHTanuu, Hay4Ho-
MOMYJISIpHBIE (PHITEMBI, CXEMBI, B TOM YHCIIE, HHTEPAKTUBHBIC, U JIPYTUE CPEACTBA BH3yalU3allUH.
Hna obyuaromuxcsi ¢ 3I[IP cymecTBeHHbIM SBISIOTCS OpUEMbl pabdOThl C JIEKCUYECKUM
MatepuaiaoM 1o mpeamery. [Ipu paboTe Haa JIEKCHKOW, B TOM YHCIIE HAYYHON TEPMHHOIOTHEH
Kypca (pacKpbITHE 3HAUEHHUN HOBBIX CJIOB, YTOYHEHHWE WJIM paCIIMpEHHE 3HAYCHUU YyKe
M3BECTHBIX JICKCUYECKHX €IMHHUIT) HEOOXOAMMO BKIFOUEHHE CIIOBA B KOHTEKCT. BBeeHEe HOBOTO
TEPMHHA, HOBOM JIEKCUYECKOW €AMHUIIBI IPOBOIUTCS HA OCHOBE OOpAaIleHUsI K 3TUMOJIOTUHU CJI0Ba
n acconuanusaM. Kaxgoe HOBOE CIOBO BKIIIOYAETCd B KOHTEKCT, 3aKpEIUISIETCSI B PEUYEBOU
MIPaKTUKE 00yUYaOIIUXCS.
N3yuaemble TEpMHUHBI BBOASTCS Ha IOJMCEHCOPHOM OCHOBE, 00s3aTelibHa BU3YyalbHas
MOJAJEPKKA, alrOPUTMbI pabOThl C OIpeAeJeHHEeM, OIOpPHbIE CXEeMbl I aKTyalu3aluu
TEPMHUHOJIOTHH.

Conep:xanue yueOHOro nmpeamera
5 KUIACC
1. buoJiorusi — Hayka 0 KUBOM NpUpojae
[Tonsitue o xu3nu. llpusHaku KuBOro (KJIETOYHOE CTPOCHHUE, MUTAHME, JbIXaHHUE, BBIJCIICHUE,
pocT u Ap.). OOBEKTHI )KHUBOM M HEKUBON MPUPOIBI, UX CpaBHEHUE. JKugas u nedcusas npupooa —
edunoe yenoe’.
buomorusi — cucrema Hayk o >xuBoi mnpupone. OCHOBHbIE pasnenbl Ouonoruu (OOTaHWKA,
300JI0THS, 9KOJNO2US, Yumonocus, aHaromus, ¢usuonorus u ap.). Ilpogheccuu, ceszannvie ¢
ouonoeuell: 8pay, gemepunap, NCUXoa02, aepOHOM, HUBOMHOB0O U Op. (4—5). CBs3b OMOJIOTHH C
IpYrUMU HayKaMu (MaTemaruka, reorpadus u ap.). Pons 6GMonoruu B Mo3HAHUHM OKPYXKAIOIIETO
MHpa U PAKTUYECKOMN ACSITEIBHOCTH COBPEMEHHOTO YEJIOBEKA.

83,[[6019 n Jnajee KypCHBOM 0003HaYCHBI TEMbI, H3Y4YCHHUC KOTOPLIX IIPOBOAUTCA B
O3HAKOMUTCIIbHOM IIJIaHC. HCI[&FOFC&MOCTOHTGJ’II)HO OmnpeacisicT 00BeM HU3y4aceMOro Marcpuajia.

Kabuner 6uonoruu. [IpaBuna noBeaeHus u paboTsl B KaOMHETe ¢ OMOJOTHYECKUMHU NpUOOpaMu U
WHCTpYMEHTaMHU. bHonornyeckre TEpMUHBI, IOHSTHSA, CHUMBOJBL. VICTOUHUKH OMOJIOTHYECKUX
3HaHuil. [loMck MHGpOpPMALUU C HCHONB30BAHUEM PA3IUYHBIX HCTOYHHMKOB (HAYyYHO-TIOMYJISIpHAs
JUTEpaTypa, CipaBOYHUKH, IHTEpHET).

2. MeToabl M3y4yeHusl ;KMBOI MPUPO/IbI

Hayunsie MeToNbl M3yUueHHUs KUBOM MPUPOJIbI: HAOIIOAECHUE, SKCIIEPUMEHT, OIMCAHHUE, U3MEPEHUE,
Kiaccuukanus. YCTpoicTBO yBEIUYUTEIbHBIX MPHUOOPOB: JIyMbl U MUKpocKona. [IpaBuia paboTsl ¢
YBEIUYUTENbHBIMA TIpuOOpamMu. MeTton omnucanuss B OWOJOTHUH  (HAIUISIAHBINA, CJIOBECHBIMH,
cxematuueckuit). Merox wu3MepeHHs (MHCTPYMEHTBHI H3MepeHus). Meron KiaccuUKanuu
OpraHnu3MoB, MNPHUMCHCHHC }1BOI>1HI)IX Ha3BaHUM OpraHnu3MoOB. Ha6n}0neHHe U OKCICPUMCHT Kak
BEYIINE METObI OMOJIOTHH.
Jlabopamopuvie u npakmuyeckue padonl
1. U3yuenune naGopaTopHOro o0OpyIOBaHMSA: TEPMOMETpbI, Bechl, uamku [leTpu, mpobupkwu,
MeH3ypku. [IpaBunapaboTel ¢ 000pyI0BaHUEM B HIKOJBLHOM KaOHWHETE.

2. O3HaKOMIJIEHHE C YCTPOHCTBOM JTyTIbI, CBETOBOTO MUKPOCKOIIA, MPaBHiia pabOThl C HUMH.

3. O3HaKoOMJIEHHE C PAaCTUTEIbHBIMHU M XUBOTHBIMHU KJI€TKaMu: ToMaTa U apOy3a (HaTypasbHbIE
npemnaparsl), HHQy30puu Typeabku U TUApbl (TOTOBBIE MUKPOIIPENapaThl) ¢ MOMOIIBIO JTYIbl U
CBETOBOTO MHUKPOCKOIIA.
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IKCKypcuu uiu 6udeoIKCKypcuu
OBrazneHue MeTo1aM1 U3y4eHUs )KUBOU MPUPOIbI — HAOIIOJEHUEM U SKCIIEPUMEHTOM.

3. Opranusmel — TeJia )KUBOH NMPUPOIBI

[Tonsitue 06 opranusme. JlosaepHble U siiepHble OPraHU3MBbL.

Knemrxa u eé omxpvimue. Knerounoe crpoeHue OopraHu3MOB. [[umonozusi — Hayka O Kiemke.
Knerka — HauMeHbIIast €IUHNUIA CTPOSHHS U JKU3HEACATEIIbHOCTH OpraHn3MoB. CTpOeHUE KIETKH
101 CBETOBBIM MUKPOCKOIIOM: KJIETOYHAasi 000JI04YKa, IIUTOILIa3Ma, sIpo.

OAHOKIIETOYHBIC 1 MHOTOKJICTOYHBIC OpraHu3Mbl. KileTku, TKaHH, OpraHbl, CHCTEMBI OPTaHOB.
KuznenestenbHOCTh OpraHu3MoB. OCOOCHHOCTH CTPOEHHUSI U IMPOLIECCOB JKU3HENEATEIBHOCTH Y
pacTEeHUI,)KUBOTHBIX, OAKTEPUI ¥ TPUOOB, TUULAUHUKOS.

CpoiicTBa OpraHM3MOB: NMHTAaHUE, AbIXaHWUE, BbIIEICHHE, TBUKCHHE, Pa3MHOKEHUE, Pa3BUTHE,
Pa3ApaxKuMOCTh,IPUCTIOCOOIEHHOCTh. Opranu3M — eIMHOE IIEeII0e.

Pa3nooOpasue opraHu3MoB W UX KIacCUDUKALUA (MAKCOHbL 8 OUONO2UU: YAPCMBA, MUNbl
(omodenwl), Knaccol, ompsaodbl (NOpAOKU), cemelcmea, poovl, 6uobl. IKU3HEAEITEIbHOCTh
OpPraHu3MOB.

bakTtepuu u BHpyCHl Kak (hOpMBI KM3HU. 3HAYCHHE OaKTEepwii U BUPYCOB B MPHUPOJC U B KU3HU
YeNoBeKa.

Jlabopamopnusle u npakmuueckue padomsut

1. U3ydyeHune KIJIETOK KOXKHIIBI YelIyH Jyka TMOJ JYHOM M MHUKPOCKONOM (Ha mpumepe
CaMOCTOSITENILHOMPUTOTOBICHHOTO MUKPOIIpenapara).

2. O3HaKOMIIEHHUE C PUHIUIIAMH CUCTEMATHKU OPraHU3MOB.

3. HaGnroenue 3a moTpebiieHHeM BOIbI pACTEHHEM.

4.Opranusmsbl 4 cpeia o0UTAHUA
[lonstue o cpene obutanus. BogHasi, Ha3eMHO-BO3AYIIHAsI, TOYBEHHAs!, BHYTPUOPTraHU3MEHHAS
cpeabl obutanus. IlpeacraButenu cpex oburanus. OcoOEHHOCTH cpell OOUTaHHWsI OpPraHU3MOB.

ITpucnocobaenus opranu3MoB K cpene ooutanus. Ce30HHble USMEHEHUS 8 HCUSHU OPSAHUSMOS.
Jlabopamopuuvie u npakmuueckue padomoi

BrsiBiienue npucnocoOieHnit opranu3MoB K cpefie 00uTaHus (Ha KOHKPETHBIX IPUMEPax).
IKCKypcuu unu 6u0deoIKCKypcuu

PacTuTenbHbI 1 )KUBOTHBI MUP POJIHOTO Kpasi (KpacBeIeHUE).

S.IIpupoanbie coodmecTBa

[Tonatue o mpuponHoM cooOuiecTBe. B3auMocBs3M OpraHu3MOB B MPUPOJHBIX COOOIIECTBAX.
[Mumessle cBsizu B cooOuiecTBax. [IuiieBbie 3BeHbs, Lenu W ceTH nurtaHus. [IpousBoxurenu,
NOTPeOUTENN U PA3PyLIUTENN OPraHUYECKHUX BEIIECTB B NMPHUPOJHBIX cooluiecTtBax. [Ipumepsl
MPUPOJHBIX cO00IIEeCTB (Jiec, Py, 03€po U Ip.).

HckyccTBeHHBIE COOOIIECTBA, HMX OTJIMYUTENbHBIE MPHU3HAKKM OT HPUPOAHBIX COOOIIECTB.
Ipuuunvl neycmouuugocmu UCKyccmeeHnvlx coobwecms. Ponv uckyccmeenuvix coobujecmeé 6
JHCUZHU YeNloBeKda.

[Ipupoansie 30HbI 3eMin, ux oourarenu. dnopa u ¢payHa npUpoAHbIX 30H. JlaHAmAPTH: TPUPOIHbIE

U KyJbTYpPHBIE.
Jlabopamopnsle u npakmuueckue padomsut

M3yueHne UCKYyCCTBEHHBIX COOOIIECTB M MX oOUTaTeneit (Ha mpuMepe akBapuyma U Jip.).
IKCKypcuu uiu 6U0eo0IKCKypcuu

1. I3yuenue npupoaHbIx cooO1IecTB (Ha mpuMepe jieca, 03epa, Ipyaa, JIyra u Jip.).

9 3neck 1 nanee MPUBOJAMTCS PaCHIMPEHHBIHN MepedeHb Ja00PaTOPHBIX M MPAKTHYECKUX paboT, u3
KOTOPBIX YYHUTEb JIeIaeT BHIOOP MO CBOEMY YCMOTPEHHUIO.

2. I3ydeHne Ce30HHBIX SIBJICHHUH B )KU3HU MMPUPOTHBIX COOOIIIECTB.

6. ’KuBasi npupoaa u yejoBex



W3meHeHus B mpupojie B CBSA3M C Pa3BUTHEM CEJIbCKOIO XO34HCTBa, MPOU3BOJICTBA U POCTOM
YHCJICHHOCTH HaceJeHus. BiusHue yenoBeKka Ha JKUBYIO NMPHUPOIY B XOZe UCTOpHHU. I 106ambHbIE
AKOJIOTUYECKHE TIPOOIEMBL. 3arps3HeHUE BO3IYIIHONW W BOJHOW 00O0JIOYEK 3eMIIH, MOTEPU TOYB,
ux mnpenorBpamienue. Ilytm coxpaHeHHs OHOJOTHUYECKOro paszHooOpasusi. Oxpausemvie
meppumopuu (3an08e0HUKU, 3aKA3HUKY, HAYUOHATbHbIE NAPKU, NAMAMHUKU npupoosl). Kpacuas

Kkuuea P®. Ocosnanue dcusnu Kax 6e1uKou YeHHOCmu.

Ilpakmuueckue pabomut

[IpoBenenue akuuu mo yobopke Mycopa B OimkaiiiieMm jecy, mapke, CKBepe WIM Ha IMPUIIKOIbHON
TEPPUTOPHUHU.

6 KIIACC

1. PacTuTeJbHBIN OPraHu3M

borannka — Hayka o pacteHusx. Paznensl 6oraHuku. CBsi3b OOTaHHMKU C JIPYTMMH HayKaMu U
TeXHUKOH. OO1IMe MPU3HAKYA PACTCHHIA.

Pa3znooOpasue pacTeHuidl. YpOBHHM OpraHu3allMy pacTUTEIbHOIO OpraHuM3Ma. Beiciime u Hu3IMe
pactenust. ClopoBbIEM CEMEHHBIE PACTEHHUS.

PacturenbHas kierka. M3ydeHne pacTUTENBHOM KIETKH 110 CBETOBBIM MUKPOCKOIIOM: KJIETOYHAs
000JI04Ka, SO, IUTOIUIa3Ma (TUIACTHUIBI, MHUTOXOHJIPHH, BaKyOJIH C KIETOYHBIM COKOM).
PacturenbHble TkaHu. @YHKIIMM PACTUTEIBHBIX TKAHEH.

Opransbl 4 cucTeMbI OpraHoB pacTteHuil. CTpoeHHEe OpraHoB PaCTUTEIBLHOTO OPraHU3Ma, UX poib U

836 Mexncoy coOol.
Jlabopamopnysie u npakmuueckue paoomat
1. U3ydyenue MUKPOCKOIIMYECKOTO CTPOSHHSI JINCTA BOJTHOTO PACTEHUS JIIO/ICH.

2. 3yueHue cTpoeHUsl pacTUTENbHBIX TKaHEH (MCIOIb30BaHUE MUKPOIIPENIAPATOB).
3. MI3yyeHue BHEIIHEr0 CTPOEHHUs TPaBSIHUCTOIO I[BETKOBOI'O pAacTeHUs (HAa JKMBBIX WIH

repOapHbIX AK3EMILUIIpaXpacTeHUi): MacTyllIbsl CyMKa, pebKa AUKas, JIIOTUK €IKUH U Ap.).
IKCKypcuu unu 6udeoIKCKypcuu
O3HaKOMJIEHHE B IPUPO/JIE C LIBETKOBBIMU PACTEHUSMHU.

2. CTpoeHne U KU3HEAEATEJbHOCTh PACTHTEIbLHOI0 OPraHU3Ma

Ilumanue pacmenusn

Kopenb — opran mouBeHHOro (MuHepanbHOro) nutaHus. Kopuu u kophegvle cucmemvl. Buowvl

KOpHell U munvl KOpHegvlx cucmem. BHellHee W BHYTPEHHEE CTPOCHHE KOPHS B CBSI3U C €r0

¢yakusamu. KopHeBoil uexnuk. 3owsr kopmus. Kopueswvie eonocku. Pocm xopua. Ilocnowenue

KOPHAMU 800bl U MUHEPANbHLIX 8eujecms, HeoOXo0UMbIX pacmenuio (KopHegoe 0asiieHue, 0CMOc).

Bunousmenenue xopueil. Ilousa, eé nnooopoodue. 3nauenue obpabomxu nougvl (OKyuuanue),

8HeceHUsl YOOOpeHUll, NPOPENCUBAHUS NPOPOCMKOS, NOAUBA Ol HCUSHU KVAbMYPHLIX pACMEeHULL.

T'uopononuxa.

[Tober u mouku. Jlucropacmonoxenue W jaucrtoBas moszauka. CTpoeHne U (GYHKIUH JUCTA.

IIpocmuie u cnoorcnvie nucmos. Bunonsmenenus nucteeB. OcobenHocmu 6HYmpeHHe20 cmpoeHus

JUCMA 8 C6A3U C e20 QYHKyusmMuU (Kodcuya u yCmvuyd, OCHOBHA MKAHb JUCMA, NPO8oOaujue

nyuku). JIuct — oprad Bo3aymHoro nutanusi. @otocunres. 3HaueHue GOTOCHHTE3a B MIPUPOJIC U B

KU3HU YEJIOBEKa.

Jlabopamopnsle u npakmuueckue padomsut

1. I3yueHmne cTpoeHns KOPHEBBIX CHCTEM (CTEP)KHEBOM M MOUKOBATO) Ha pUMepe repOapHbIX

AK3EMILISPOB WINKUBBIX PACTCHHIA.

2. Usyuenne Mukpomnpenapara KIeToK KOpHSI.

3. I3ydeHne CTpOCHHS BET€TaTUBHBIX ¥ T€HEPATUBHBIX MTOYEK (Ha TPUMEPE CUPEHH, TOTIONS H JIp. ).

4. O3HaKOMJICHHE C BHEUIHHUM CTPOEHHEM JIHCThEB U JINCTOPACIONOKEHHEM (Ha KOMHATHBIX
pacTeHuUsX).

5. I3ydeHne MUKPOCKOITMYECKOTO CTPOCHHMS JIMCTa (Ha TOTOBBIX MUKpOIIpenaparax).

6. HaGmronenue npoiiecca BblI€ICHHS KUCIOPO/ia Ha CBETY AaKBAPUYMHBIMU PACTEHUSIMU.

/vixanue pacmenus

JlbixaHue KOopHs. Poixienue noussl 015 yayuuieHus OblXaHus KopHeu. Ycnosus, npenamcemsyoujue



ovixanuio Kopweu. JIUCT Kak opraH JbIXaHWs YCTbUYHBIN ammapat). [locmynienue 6 aucm
ammocgeprnozo 6030yxa. CunvHas 3anvlIEHHOCMb 6030YXAd KaK npenamcmeue Oisi OblXAHUSL
aucmves. Ctedenb Kak opraH JbIXaHUs (HAIWYME YCTBUII B KOXHIE, ye4eBUYCK). OCOOCHHOCTH
IBIXaHUSl pacTeHUH. B3auMOCBS3b JBIXaHUS PACTEHUS C (POTOCHHTE30M.

Jlabopamopnoie u npakmuyueckue

padomur VI3yueHue posid pPHIXJICHUS IS

IbpIXaHus KopHell. Tpancnopm eéeujecme 6

pacmenuu

Heopranmueckue (Bojga, MUHEpaNbHBIE COJHM) M OpraHUYEcKHWe BemiecTBa (O€NKH, >KHUPHI,
YIJIEBO/bI, HYKJIEUHOBBIE KUCJIOTHI, BUTAMHUHBI U Ap.) pacTeHus. CBsA3b KIETOYHOTO CTPOCHUS
crebus ¢ ero GyHKuusaMu. Pocm cmebns 6 oauny. Knemounoe cmpoenue cmebis mpassaHucmozo
pacmenus: Kodcuya, npogoosuue nyuku, OCHO8HAs MKaHb (napenxuma). Kierounoe crpoeHue
cTeOms IpeBecHOro pacTeHus: kopa (mpoOka, 1y0), kKaMOui, TpeBecHHa U

cepaueBuHa. Pocm cmebna 6 monwuny. llpoBojsimiume TkaHu KopHs. TpaHcmopT BOAbl U
MUHEpAJIbHBIX BELIECTB B PACTEHHH (COCYABI JPEBECUHBI) — BOCXOASLIUI TOK. Mcrapenue Bojbl
yepe3 cTeOesnb U JTUCThs (TpaHcnupanus). Perymsuus ucnapeHust BOAbl B pacTeHUH. Bimsaue
BHEIIHUX YCJIOBUM Ha MWCIApeHHE BOJbl. TpaHCIOPT OpPraHMYECKHUX BEIIECTB B PACTCHUU
(cutoBuHBIE TPYOKH Jy0a) — HUCXOISAMIMN TOK. [lepepacnpedenenue u 3anacauue eujecms 8
pacmenuu. Budousmenénnvie nobecu: KopHuesuwje, Kiyoenv, Jaykoeuya. Mx cmpoenue;
buono2uueckoe u X034lUCmeeHHoe 3HaYeHue.

Jlabopamopnwie u npakmuueckue padomsut

1. OGHapy>keHHe HEOPraHMYECKUX U OPraHMUECKUX BEIECTB B PACTEHHH.

2. PaccmarpuBaHne MUKPOCKOIIMUECKOTO CTPOEHUS BETKHU JiepeBa (Ha TOTOBOM MUKpOIIpernapare).

3. BoisiBnieHue nepeiBUKEHUs BOJIbl U MUHEPAJIbHBIX BEIIECTB 10 APEBECHHE.

4. UccnenoBanue CTpOEHUS! KOPHEBHUIIA, KITYOHS, TYKOBULBL.

Pocm pacmenus

O6pazoBatenpHbie TKaHU. KoHyc HapacTaHusi mo0Oera, pocT KOHYHMKA KOpHS. Bepxyweunwvii u
eécmagounwvli pocm. Pocm xopusa u cmebaa ¢ monwuny, kamouii. Obpaszoeanue 200UYHbIX KoaeY )
opegecHvlx pacmeHuil. Bausnue gumozopmonos na pocm pacmenus. Pocmoevie Osudicenus
pacmenuii. PazButue nobera u3 nouku. BerBienue noOeroB. Vmpasnenue pocmom pacmenus.
@opmuposanue KpoHvl. [IpuMEHEHHME 3HAHMM O pOCTE pACTEHUS B CEIbCKOM XO3SMCTBE.
Pazeumue 60xosvix nobezos.

Jlabopamopuvie u npakmuueckue padomsut

1. HabmroeHne 3a pocToM KOpHSL.

2. Habmonenue 3a poctom nooera.

3. OnpeneneHue Bo3pacTa JepeBa 1o CIHITY.

Pazmnoocenue pacmenusn

BereratuBHOE pa3MHOKEHHE IIBETKOBBIX pPACTEHUN B MpHUpoJEe. BereratuBHOE pa3MHOKEHHE
KyIbTYpHbIX  pacreHuil. Knowvi. Coxpanenue  npusHaKko8 MAamepuHcKko20  pacmeHusl.
X034iCTBEHHOE  3HAYEHHME  BEreTaTUBHOTO  pa3MHOXeHus. CeMeHHOoe (T€HepaTHBHOE)
pasmMHOXeHue pacteHui. LlBeTku u couserus. OnbuieHue. [lepekpécmmuoe onvinenue (6empom,
HCUBOMHBIMU, 8000U) U camoonvlieHue. /{golinoe ONIONOTBOpeHUE. Hacnedoeanue npusnaxkos
oboux pacmenui.Obpazosanue TIONOB U ceMsH. Tunvl niodos. PacrpocTpaHeHHE IUIOAOB U
cemsiH B nipupose. Cocmag 1 CTpOEHHE CEMSH. Y CIIOBUS MpopacTaHus ceMsiH. [lo0comoeka cemsin
K nocegy. Pazeumue npopocmkos.

Jlabopamopusie u npakmuueckue padoomaul

1. OBnageHne npu€MaMy BEreTaTUBHOTO pPAa3MHOXKEHUS pACTeHHH (UEepeHKOBaHHME IOOETroB,
YepeHKOBAHUE JIMCTbEB M Jp.) HA NpHUMEpPe KOMHATHBIX PACTeHUH (TpaJecKaHILMs, CEHIONUS,
OeroHus, caHCceBbepa U Ip.).

2. I3yueHue cTpoeHHs LIBETKOB.

3. O3HaKOMJIEHHUE C Pa3IMYHBIMU TUIIAMHU COL[BETU.

4. I3y4yeHue CTpOeHMs CEMSIH JBYAOIbHBIX PACTEHUN.

5. I3yueHue CTpoeHMsI CEMSIH OJJHOI0JIbHBIX PACTEHUH.



6. OnpeiesieHne BCXOKECTU CEMSIH KYJIbTYPHBIX PACTEHUH U IMOCEB UX B TPYHT.

Pazeumue pacmenus

Pa3sButne ysemrxogozo pactenus. OcHognvie nepuodvl pazeumus.l{ukn pazeumus Yeemrogo2o
pacmenus. BnusHue QaxTopoB BHEIIHEH cpeibl HAa Pa3BUTHE IBETKOBBIX pacTeHuid. JKu3HEHHbIE
(OpPMBI IIBETKOBBIX PACTCHHIA.

Jlabopamopuusie u npakmuueckue padoomaul

1. Habnronenune 3a pocTOM M Pa3BUTHEM I[BETKOBOTO PACTEHUS B KOMHATHBIX YCIIOBUSX (HA
npumepe Ghacoiu WIUIIOCEBHOTO FOPOXa).

2. OnpesieneHue ycaoBUil IPOPACTaHUS CEMSIH.

7 KIIACC

1. CucremaTu4ecKkue rpynibl pacTeHuit

Knaccugurkayua pacmenuii. Bun xak oOcHOBHas cucTemaruyeckas karteropus. Cucrema
pacturenbHOoro Mupa. Husiime, BbICIHIME CHOpPOBBIE, BBICIINE CEMEHHbIE pacTeHus. OcHogHbvie
MAaKCOHbL (Kame2opuu) CUCmeMamuKky pacmerutl (Yapcmaeo, omoei, Kidcc, Nopsi0okK, cemelcmao,
poo, euo). Mcmopus paszeumusi cucmemamuxu, Onucanue 8udos, OMKpulmue Ho8vix 6uoos. Porv
cucmemMamuxy 8 OUOI02UU.

Hu3zwue pacmenusa. Booopocnu. OOmasi xapakTepucTuka Boaopociield. (QoHokiemounvie u
MHO20KIemoyHvle 3eéHble 600opociu. CTPOCHHUE U JHCU3HeOessmelbHOCHb 3ENEHBIX BOJOPOCTEH.
PazMHokeHHe 3eNE€HBIX BOJOpOCHEH (becnonoe u nonosoe). bBypvle u kpacuvie 8000pociu, ux
cmpoeHue u dcuznedesmelbHocmy. 3Ha4eHre BOIOPOCIIel B IPUPOJIE U )KU3HH YEIOBEKa.
Buoicuiue cnoposvie pacmenus. Moxoseuonwie (Mxu). Ob1as xapakrepuctrka MxoB. CTpoeHue u
HCUBHEOeSAMENILHOCb 3eNEHbIX U CAcHO8bIX MXOB. [IpucnocobieHHOCmb MX08 K JHCU3HU HA
CUTILHO VBIANCHEHHBIX nousax. Pa3MHOXKEHUE MXOB, YUK pA3GUMUS HA Npumepe 3eléH020 MXd
KyKywKun 1én. Pob MX0B B 3a00naunBaHuy I0YB U TOpdooOpazoBanuu. Hcnonvsosanue mopgha
U NPOOYKMO8 e20 nepepadbomru 8 X03sUCMEEeHHOU 0esimelbHOCIU Yel08eKd.

IInaynosuonwie (Ilhaynwot). Xeoweeuonvie (Xeowu), Ilanopomnukoseuonwvie (Ilanopomnuxu).
OOmiass XapakTepUCTUKA. YCIOKHEHHE CTPOEHHUS MAOpPOTHUKOOOPA3HBIX PACTeHHH IO
CpaBHEHUIO ¢ Mxamu. OcobeHHOCmuU CTPOCHUSI U IJiCU3HEOesImelbHOCMU NIAYHO8, Xeouwjel U
MaroOpOTHUKOB. Pa3MHOXeHMEe TanopoTHUKO0Opa3HbIX. LIuki

pa3BUTHA NANOPOTHUKA. PoJb IpeBHUX NManopOTHUKOOOpa3HBIX B 00pa30BaHUU KaMEHHOIO YTJIA.
3nauenue nanopomHuUKo00OPA3HLIX 8 NPUPOOE U ICU3HU YET0BEKA.

Boicuiue cemennvie pacmenusa. I'onocemennvie. OO1as xapakTepucTuKa. XBOHHbBIE pacTeHUs,
ux pasznoodopazue. CTPOCHUE U JICU3HEOeAMeNbHOCMb XBOUHBIX. Pa3MHOXEHHE XBOWHBIX, YUK
pazeumusi Ha npumepe coOCHbl. 3HAYCHUE XBOMHBIX PACTEHUN B IPUPOE U )KU3HU YEIOBEKA.
Ilokpvimocemennvie (yeemrkogvie) pacmenus. OOmas xapakrepuctuka. Ocobennocmu
CMPOEHUs. U JHCUSHEOeAMEeNbHOCU NOKPLIMOCEMEHHbIX KAaK Haubolee GblcOKOOP2SAHUZ08AHHOU
epynnvl pacmenuil, ux cocnoocmeo Ha 3emne. Kiaccuukanus NOKPBITOCEMEHHBIX PACTCHMIA:
kinacc  JIBymonbHble u  knacc  OpHoponsHble. Ilpusnaku  kmaccoB.  Luxn  pazeumus
NOKPbIMOCEMEHHO20 PACTEHUS.

Cemeiicmea nokpvimocemeHnbvixX10 (46emKogvix) pacmenuii. XapakTepHbIC IPU3HAKU CEMEICTB
knacca JIBymonbHbie (KpecrouserHwsle, unu Kamycthbele, Po3ouerHsie, wniau Po3osble,
MortsuibkoBble, uiu boOosble, [lacnénoBble, Cil0XKHOIBETHbIE, WIM ACTpOBBIE) M Kiacca
OpnononeHele  (JIunelinble, 371aku, WU M;{THI/IKOBLIe)“. MHoroo6pa3ue  pacTeHHH.
Jlukopactyme mnpeAactaBuTenu cemeictB.  KynbTypHbIE IIpEeICTaBUTENM CEMEHCTB, HX

WCIOJIb30BAHNE YETIOBEKOM.

Jlabopamopnule u npakmuyueckue pagGomot

1. I3ydenune cTpOeHUs OJTHOKJIIETOYHBIX BOJIOPOCIICH (Ha IpUMepe XJIAMUAIOMOHA/IBI U XJIOPEJLTH).

2. I3yueHne CTpOEHUSI MHOTOKIETOUHBIX HHUTYATBHIX BOJOpOCTEH (Ha MpUMepe CIHUPOTHUPBI H
YIIOTPHUKCA).

3. I3yueHue BHEITHETO CTPOCHHUS MXOB (Ha MECTHBIX BUAX).

4. VI3yueHue BHEITHETO CTPOSHUS MAIOPOTHUKA UITH XBOIIIA.

5. I/IsyquHe BHCIIHCTO CTPOCHHA BCTOK, XBOM, INIHIICK WU CEMAH I'OJJOCEMCHHBIX paCTeHI/Iﬁ (Ha



MIpUMepe €11, COCHBIMIIN JTUCTBEHHHUIIBI).

6. MI3yueHue BHEIIHETO CTPOEHUS TOKPHITOCEMEHHBIX PACTCHHA.

7. U3yyenne npusHakoB mpezacraBurenceil  cemelictB:  Kpecrousernele — (KamycTHble),
Pozougernsie (Po3zoBrie), MotbuibkoBbie (boOoBHbIe), [TacinénoBrie, CrnoxxHoBETHBIE (ACTPOBBIC),
Jluneitnbie, 3naku (MSATIMKOBBIC) HA TepOAPHBIX M HATYPAJIbHBIX 00pa3Iax.

8. OmpeneneHue BHUJIOB pacTeHMi (Ha TmpuMepe TpEX CEMEICTB) ¢  HCMIOIb30BAaHUEM
OTIpeIeNIUTENICH PAaCTeHUI HITH OIPEAETUTEIbHBIX KapTOUeK.

2. Pa3BuTHe pacTUTeILHOIO MUpa Ha 3eMiie

DOBOJIOIMOHHOE pa3BUTHE pacTUTeNbHOro Mupa Ha 3emie. CoxpaHneHue 8 3eMHOU Kope
PAcCmumenbHulX OCmamkosg, ux usydenue. «Kuevle uckonaemvie» pacmumenbHo2o yapcmea.
Kuznup pactenuii B Boje. IlepBbie HazeMHble pacTeHus. OCBOCHHE PACTCHHSIMU CYILIU. JTarbl

Pa3BUTHA HA3CMHBIX paCTeHI/Iﬁ OCHOBHBIX CUCTCMATHYCCKUX I'PYIIII. BBIMepIHI/IepaCTeHI/IH.
IKCKypcuu unu 6udeoIKCKypcuu
PasButne pactutenbHOro Mupa Ha 3emiie (IKCKypCHS B IMaJCOHTOJIOTMYSCKHI MM KpaeBeI4eCKHA

My3ei).

3. PacTeHusi B NpUPOIHBIX COOOIECTBAX

Pactenus u cpena oOutanus. Jkonorudeckue HakTopel. Pacmenus u yciogus HeHCUso Npupoobl.
ceem, memnepamypa, énaed, ammocgepuviii 6030yx. Pacmenus u ycioeusi jHcusot npupoowl:
npsamoe U KOC8eHHoe 8030elicmeue opeanu3zmMos8 Ha pacmenus. 1IpuCTIOCOOTIEHHOCTh PACTEHUN K
cpene oOuTanus. B3auMocBs3u pacTeHui MeX Ly cOOO0H U C IPYTUMU OpraHU3MaMHU.
PacturenbHbie coolimecTBa. Budosol cocmas pacmumenbHulx coodwecms, npeobradaiowue 8
Hux pacmenus. Pacnpedenenue 6u0o6 6 pacmumenvHvix coobuecmsax. Ce30HHbIE U3MEHEHUS B
KHU3HH PACTHTENBHOTO coobmecTBa. CMeHa pacTUTENBHBIX coolmiecTB. PacTuTensHOCTD
(pacTUTENbHBIN MOKPOB) MPUPOAHBIX 30H 3eMiu. Dropa.

4. PacteHus u 4ejioBeK

KynbTypHBle pacTeHUss W WX TPOUCXOXKICHHE. [lenmpbl MHO2000pazus u NpoOUCXOHCOEeHUs
KyIbmypHulX pacmenui. 3emnedenue. KylabTypHble pacTe€HHs CElNbCKOXO3SIHCTBEHHBIX YIOJMMA:
080WHblE, NI00080-8200Hble, NoJegble. PacTeHHs ropona, 0cobeHHOCmb 20pPOOCKOU  (haopbl.
Ilapxu, neconapku, ckeepwvi, bomanuyeckue caovl. [lexopamusnoe ysemooocmeo. KoMHaTHBIE
pacTeHust, KomHamHoe yeemosoocmeo. llocieocmsuss dessmenbHOCMU Yel08eKaA 8 IKOCUCTNEMAX.
OxpaHa pacTUTENBHOTO MHpa. Boccmanosnenue 4ucieHHOCmuU peoKux 8u008 pacmeHutl: 0cooo
oxpansiemvle npupoonvie meppumopuu (OOIIT). Kpacuas xknuea Poccuu. Mepwvl coxpanenus

pacmumenbHo20 Mupa.
IDKcKypcuu unu 6u0eo0IKCKypcuu
1. I3y4deHue cenbCKOX03iCTBEHHBIX PACTEHUN PETUOHA.

2. I3yueHue COpHBIX pacTEHUI PETUOHA.

10H3y‘{aIOTC$I TpH ceMeiicTBa pacTeHHil 10 BHIOOPY YUHUTENs ¢ Y4ETOM MECTHBIX YCIOBUI. MOXHO
UCIIOJIb30BaTh CEeMeiicTBa, HE BONIEAUINE B IEpedYeHb, €CIM OHU SBISIOTCA Haubosee
pacnpoCTpaHEHHBIMUA B JaHHOM PETHOHE. “Mop(bonomqecxaﬂ XapaKTEepUCTUKA U OIpPENEICHHE
ceMeicTB kinacca JIBymonpHble M ceMeWcTB Kiacca OIHOIONBHBIE OCYIIECTBISETCS Ha
71a00paTOPHBIX U MPAKTHUECKUX paboTax.

S. I'puosl. JInmaiinuku. bakrepun

I'pubpl. OO6mas xapaktepuctuka. llnsmounsle Tpubbl, wux cmpoenue, numanue, pocm,
pasmuoxcenue. Cvedoduvie usdosumoie pudvl. Mepovl npoghunakmuxu 3a601e6aHUL, CEAZAHHBIX
c epubamu. 3Hauenue WIIANOYHBIX 2pUOO8 6 NPUPOOHBIX COOOWECMBAx U IHCUSHU Yel08eKd.
[IpombllsIeHHOE  BBIpAIMBaHUE LUIANOYHBIX TPUOOB (wamnunvonst). IlnecHeBble TpuUOBI.
JpoxckeBble rprObl. 3HaUE€HUE MIIECHEBBIX U IPOMOKEBBIX TPUOOB B IPUPOJIE U KU3HU YEJIOBEKa



(nuwesasn u papmayesmuyeckas NPOMbIULIEHHOCHb U Op.).

[Mapasutuueckue r1puObl. Pa3zHooOpaswe © 3HAUEGHUE MAPA3UTUYECKUX TPUOOB  (20106H1,
cnopuinvs, umogmopa, mpymosux u Op.). boprba ¢ 3a0oneBaHUAMH, BBI3BIBAEMBIMU
NapasuTHYECKUMH rpudamu.

JIMmallHUKM — KOMIUIEKCHblE oOpraHusMmbl. Cmpoenue auwaunuxos. Ilumanue, pocm u
DPA3MHOMCEHUE TULUATHUKOB.

3HaueHue JTUIIANHUKOB B IPUPOJIE U )KU3HU YEJIOBEKA.

bakrepun — nosnepusie opranuzMel. O0mas xapakrepuctika Oakrepuil. bakTepuanpHas KieTka.
Pasmuoxxenue Oakrtepuii. Pacnpoctpanenue Oaktepuid. PasnooOpaszue Oaxmeputi. 3HaYeHUE
OakTepuii B MPHUPOJHBIX cOOOIIECTBaX. boje3HeTBOpHBIE OakTepuu U Mepbl NPO(UIAKTHKH
3a0oyieBaHUM, BbI3bIBaeMbIX OakTepusMu. bakTepunm Ha ciyxbe y 4YeloBeKa (8 cenbCKoMm

Xo3zsiicmee, NPOMbIUIEHHOCTL).

Jlabopamopnwie u npakmuueckue padomsut

1. I3yuenue cTpoeHus: OJJHOKIJIETOUHBIX (MyKOP) U MHOTOKJIETOUHBIX (IIEHUIUILI) IIECHEBBIX TPHOOB.

2. I3yuyenne cTpoeHHs TUIOAOBBIX TeJl HUIAMOYHBIX IPHUOOB (UM W3YYEHHE HUIANOYHBIX TPHOOB Ha
MYJISDKaX ).

3. U3yueHue cTpoeHus JTUIIATHUKOB.

4. I3yuenue ctpoeHus OakTepuil (Ha rOTOBBIX MUKpOIIpenaparax).

8 KIIACC

1. JKMBOTHBIH OPraHu3m

3oomorust — Hayka O JKMBOTHBIX. Pasuenst soomoruu. Cesse 300102uu ¢ Opy2umu HAyKamu u
MEexXHUKOLI.

OOmue mNpu3HAKKW  KUBOTHBIX.  Omauuus — HCUBOMHBIX  om  pacmenuti.  MHOrooopasue
KUBOTHOTO  MHpA.

Oounoxnemounsvie u MHO2OKIemouHvle dHcugomuvle. Dopma Tena >KkUBOTHOTO, CHMMETPHSI, pa3Mephl
Tena u ap. KuoTHas kierka. Omxpvimue owcusomuou kiemku (A. Jleseneyx). Cmpoenue
JHCUBOMHOU KIEMKU. KIEMOYHASl MeMOPAaHd, OpeaHoudbl Nepeosudcenuss, s0po ¢ SAOPbIUKOM,
YUMONAAsMa (MUMOXOHOpUU, NUWesapumenvhbvle U COKpamumenvhvle 6aKyou, JIU30COMbL,
KnemoyHwvltl yeump).IIpoyeccol, npoucxooswue 6 rkiemxe. [lenenue xknemxu. TKaHU )KUBOTHBIX,

ux pasHooOpasue. Opranbl U CUCTEMBI OPTaHOB KHUBOTHBIX. Opeanuzm — eOuroe yeroe.
Jlabopamopuvie u npakmuueckue papomut
HccnenoBanue o MUKPOCKOIIOM FOTOBBIX MUKPOIPENapaToB KIETOK U TKaHEH KUBOTHBIX.

2. CTpoenmue 1 ;KM3HEAESITETbHOCTH OPraHU3Ma KUBOTHOT 012

Onopa u dsuicenue xncueomnpix. OCOOCHHOCTH THIPOCTATUYECKOTO, HAPYKHOTO U BHYTPEHHETO
CKeNleTa y JKUBOTHBIX. [lepeosudicenue y OOHOKIEMOUHbIX (AMEOOBUOHOE, HC2YMUKOBOE).
MBplteyHble ABHKEHHSI Y MHOTOKIICTOYHBIX: 1101E6M HACEKOMbIX, MUY, Nideéanue pvlo, 08UNCeHUe
no cyuie N0360HOYHbBLX HCUBOMHBLX (NOJ3aHUe, e, X00bba u op.). Pviuasxcnvie koneunocmu.
Ilumanue u nuwesapenue y xncugomnsix. 3HaueHue TUTaHUS. [lumanue u nuwesapenue y
npocmeuiwux. Brympunonocmnoe u 6HympukiemoyHoe THILEBAPEHUE, 3AMKHYMAsA U CKEO3HAS
nuwjeeapumenvbHas cucmema y 0ecno3eonounvix. IIUIEBapUTENbHBIM TPAKT V HO3860HOUHbIX,
MUIIeBapuUTeNbHbIE JKene3bl. Depmenmel. OcobenHocmu nUWEBAPUMENLHOU  CUCEMbL Y
npedcmasumerneti Omps008 MIeKONUMAIOUJUX.

Jvixanue cueomnpix. 3HaueHUE IbIXaHUS. [a3000men uepe3 6CIO0 NOBEPXHOCMb KIEMKU.
Kabepnoe npixanue.Hapyoicnvle u enympennue scadbpol. Koxxnoe, TpaxeitHoe, 1€royHoe AbIXaHUE
y obutareneit cymu. OCOOEHHOCTH KOXKHOTO JABIXaHUA. Poib 6030VUHbIX MeuwKo8 y nmuy.
Tpancnopm eewiecme y xncusomuwlx. Poib TpaHCIOpTa BEIIECTB B OpPraHU3ME >KUBOTHBIX.
3aMKHyTass ¥ HE3aMKHYTash KPOBCHOCHBIE CHCTEMBI y Oecrio3BOHOUYHBIX. Cepiiie, KPOBEHOCHBIC
cocynpel. CiMHHOW WM OPIOITHOW COCY/BI, KaMJUIAPHI, JIOXKHBIE CEpPIIa» y JTOXKICBOTO YEpBS.
Oco0eHHOCTH CTPOSHUS HE3aMKHYTOW KPOBEHOCHOH CHCTEMBI Y MOJITIOCKOB M HACEKOMBIX. Kpyru
KpOBOOOpAaIIeHnss ¥ O0COOEHHOCTH CTPOCHHUS Cepel y TO3BOHOYHBIX, YCIOKHEHHE CHCTEMBI
KpOBOOOpAIIEHHUSI.

Boioenenue y cugommuvix. 3HaUCHUE BBIJCICHUS KOHEUHbIX NPOOYKMOE O0OMeHa Beujecms.



CoxpamumenvHbie 8aKyonu y npocmeuwux. 36é30uamoie K1emKy U KAHAIbYbl y NIOCKUX Yepsel,
gvloenumenbHvlie mpyoouKu U 60pOHKU Y KOJIbYamulx yepgel. Manvnusuegvl cocyovl y HACEKOMbIX.
THouxku (mynosuwHvle u mazosvie), MOUEMOYHUKU, MOYEBOU NY3bIPb Y NO360HOYHBIX HCUBOMHDIX.
Ocobennocmu vloenenus y nmuy, Ce5A3aHHble ¢ NOIEMOM.

Ilokpoevl mena y scusomnpix. I10KpoBbl y O€CIIO3BOHOUHBIX. Y CIIOKHEHUE CTPOCHUSI KOXKHU Y
MO3BOHOYHBIX. Koowca kax opean evidenenus. Ponb koxu B temnootaaye. [IpousBoiHble KOXKH.
CpenctBa MacCUBHOM U aKTUBHOM 3aIIUTHI Y )KUBOTHBIX.

Koopounayusa u pecynayua ncusznedeamenvhocmu y Hcueomuwlx. Pazopasicumocms y
OOHOKIEeMOUYHbIX dcueommubly. TaKCHUCHI (¢pomomaxcuc, mpogomaxcuc, Xemomaxcuc u op.).
HepBuas perymsauusi. HepBHas cucrema, eé 3uauenue. Hepenas cucmema y 0ecno360HOUHbIX:
cemyamas (Ouggysnas), cmeonosas, ysnosas. Hepeunas cucmema y

Tembl 2 1 3 MOXKHO MEHSTh MECTAMH [10 YCMOTPEHHIO YUUTENIs, PACCMATPHBAs COCPIKAHUE TEMBI 2
B Ka4ecTBeoOOOIIIeHHs Y4eOHOT0 MaTepuraa.

NO360HOYHBIX (MPYOUAmMas): 201068HOU U CHUHHOU MO32, HeP8bl. Y CI0NHCHEHUE 20I08H020 MO32a OM
poulo 00 maexkonumarowux. Illoserenue Oonbwux noaywapuii, Kopsl, 0O0pPO30 U U3BUIUH.
I'ymopanbHast perymsuusi. Ponbs copmonos 6 swcuznu dxcugomuuix. Ilonogvie copmonvl. Ilonosoii
oumopghusm. Opranbl 4yBCTB, UX 3HaueHue. Peyenmopul. [Ipocmoie u crodicHvle (pacemounvle)
enasa y Hacekomvix. Opean 3penus u ciyxa y n0360HOUHbIX, UX yciodxcHeHue. Opeanvl 000HAHUSA,
8KYCA U 0CA3aHUS Y DECNO360HOUHBIX U NO360HOUHBIX Jcueomublx. Opean 6OKOBOU TUHUU ) Pblo.
Ilogedenue scusomuvix. Bpoxn€HHoe M MPUOOPETEHHOE MOBEACHUE (MHCTUHKT W HAayudeHHE).
Hayuenue: ycnosnvie perexcol, umnpunmuue (3aneuamienue), uHcaum (nocmudiceuue).
Tlosedenue: nuwesoe, 000poHUMENbHOE, MEPPUMOPUATLHOE, OPAUHOE, UCCLe008AMENbCKOe.
Cmumynvl nogedeHus.

Pasmuoxncenue u pazeumue ncueommupix. becrionoe pasMHOXEHHE: OeleHue KiemKu
OOHOKIIEMOYHO20 OpP2AHU3MA Ha 08e, noukosanue, Gpacmenmayus. 110710BOE pa3MHOXKCHUE.
Ipeumywecmso nonogozo pazmuodcenus. Ilonosvie dscenesvl. Auunuxku u cemennuxu. Ilonosvie
Kknemku (2amemwvl). Onnooomeopenue. 3ucoma. Ilapmenocenes. 3apoAblllIeBOC pa3BUTHE.
Cmpoenue stiya nmuysvl. Buympuympobnoe pazeumue maexonumarnowux. 3apooviuiegvie
ooonouku. Ilhayenma (Oemckoe mecmo). [lynounwviti kanamuk (nynosuna). IloctomMOGproHaEHOE

pasBUTHE: npsamoe, Henpsamoe. Memamopgo3s (paszsumue ¢ npespawjeHuem): NOIHbIL U HeNOIHbIIL.
Jlabopamopusie u npakmuueckue padomaul

1. O3HaKOMJIEHHE C OpPraHaMH OTOPHI U ABUKEHUS Y KUBOTHBIX.

2. U3yuenue ciocoO00B MOTJIONIEHUSI TUIIH Y )KUBOTHBIX.

3. I3ydenune criocoOO0B JbIXaHUs y )KUBOTHBIX.

4. O3HaKOMJICHHE C CHCTEMaMH OPTaHOB TPAHCIIOPTA BEIIECTB Y )KUBOTHBIX.

5. I3ydeHne MOKpOBOB TeJla y AKUBOTHBIX.

6. I3ydyeHne opraHoB 4yBCTB Y )KUBOTHBIX.

7. DopMUPOBaHKE YCIOBHBIX PEIIEKCOB Y aKBAPUYMHBIX PHIO.

8. CTpoeHue siiila v pa3BUTHE 3apOJIBIIIA MTULBI (KYPHIIBI).

3. CucremaTnyeckue rpynmnsbl ;)KUBOTHBIX

OcHosHble Kamezopuu cucmemamuku Hcueommuplx. Bua Kak OCHOBHAs CHCTeMaTHYecKas
Kareropusi  JKMBOTHBIX.  Kinaccu¢pukamuss  xuBOTHBIX. CucTemMa  KMBOTHOTO  MHDA.
CucrtemMaTuueckue KaTeropuu >KMBOTHBIX (LIApCTBO, THII, KJIACC, OTPSJ, CEMEHCTBO, PO, BUI), UX
conouMHeHue. bunapHas HomeHknaTypa. Ompasicenue co8pemMeHHbIX 3HAHUL O NPOUCXOHCOEHUU
U poocmee HCUBOMHBIX 8 KIACCUDUKAYUU HCUBOMHDBIX.

Oonoxnemounsle ycugomuvle — npocmenimue. CmpoeHue u HcusHedessmeabHOCHMb NPOCMetiuuXx.
Mecmoobumanue uobpa3z sxcusnu. Obpazosanue yucmol npu HEOAA2ONPUAMHBIX YCI0BUAX CPEObl.
Mnozoobpazue npocmetiwux. 3HaU€HUETIPOCTEHIINX B MPUPOJIE U KHU3HH yesloBeKka (0OpazoBaHUe
OCaJI0YHBIX MOpOJ, BO30yaUTENnH 3a00yieBaHUM, CUMOMOTHUYECKHE BHIBI). [lymu 3apadsicenus
uenoseka u mepvl NPOGUIAKMUKU, Bbl3bl6AeMble OOHOKIEMOUHBIMU HCUBOMHBIMU (MANAPULUHDLLL



NIazMoouli).

Jlabopamopusie u npakmuueckue padoomaul

1. UccnenoBanue crpoenust uHQy30puu-Ty(heabKu 1 HabIoeHne 3a e€ nepeaABKeHrneM. M3yuenne
XEMOTaKCHCa.

2. MHOroo6pa3sue npocrermux (Ha rOTOBBIX Mpenaparax).

3. MI3rotoBiieHre MoIeIu KJICTKH pocTeiero (aMmeéonl, ”HPY30puu-TyQeabKe U Jp.).
MHuozoknemounvie scusomuvle. Kumeunononocmmule. Oo6mas XapaKTepUCTHKA.
Mecmoobumanue. OcobenHocmu cmpoenusi U HCU3HeOessmelbHOCmuU. IKmooepma u 3Hmooepmd.
Buympunonocmnoe u xnemounoe nepesapusanue nuwu. Peeenepayus. Peghnexc. Becnonoe
pasmuodicenue (nouxosarnue). Illonosoe pazmuoocenue. Iepmagpooumusm. Pazoervrnononvie
KuweyHononocmusle. Mnocoobpasue KuuleuHONOIOCMHbIX. 3HaAuUeHue KUuedHONOIOCHMHbIX 8

npupooe u dxcusHu yenosexa. KopaiaoBble MOJUIBI U UX POJb B puhooOpa3oBaHUH.
Jlabopamopusie u npakmuueckue padoomaul
1. MccnenoBanue CTpOCHUS IPECHOBOIHOM IHIPHI U €€ MepeIBHKEHUS (IIKOIbHBIN aKBapUYM).

2. UccnenoBanue muTaHus THAPBI JaQHUSMH U IUKIOMAMH (IIKOJIHHBIA aKBApUyM).

3. sroroBiieHre MoieM IPECHOBOIHOM THAPHI.

Ilnockue, kpyenvie, konvuamele uepeu. OOmas xapakrepuctuka. OcobeHHocmu cmpoenus u

JHCUBHEOeAMENbHOCIMU  NIOCKUX, KPYeablX U Koavuamvlx uepeell. Mnocoobpasue uepsell.

[Tapasutnveckne TUIOCKWE W KPYIIIbIE YEpBH. [Jukivl pazeumusi NeyéHOYHO20 COCANbUUKA,

Oblube2o yenHs, uenogeueckol ackapuovi. UepBu, WX TPUCHOCOOJICHUS K MapasuTU3MYy, BpeEs,

HAaHOCHMBIH YEJIOBEKY, CEIbCKOXO3SIMICTBCHHBIM PACTEHUSM H JKMBOTHBIM. Mepsl 110

MPEAYIPEKJACHAIO  3apaKEHUS  MapasUTHYCCKMMH  4epBsiMH.  Poinb  dWepBeli  kak

O4YBO0Opa30BaTEIICH.

Jlabopamopnvle u npakmuyuecKkue paoGomot

1. MccnenoBanue BHEIIHErO CTPOSHHSI JJOXKIEBOro YepBsi. HabimoqeHne 3a peakiuen JT0KIeBOro

4epBs HA Pa3APAKUTEIH.

2. UccnenoBanne BHYTPEHHETO CTPOSHUS JOXKJICBOTO 4YepBs (HAa TOTOBOM BIAXHOM IIperapare u
MHKpOIIpeTiapaTre).

3. I3yuyenne npucrocoOIeHni mapa3uTHIECKUX YepBell K MapasuTh3My (Ha TOTOBBIX BIIAXKHBIX U

MUKpomnpenaparax). Ynenucmonozue. OO0mas xapaktepuctuka. Cpeodwl owcusnu. Buewnee u

BHYymMpeHHee CcmpoeHue uienucmonoeux. Mmnoeoobpasue unenucmonozux. Ilpedcmasumenu

KAACCO8.

Pakxoobpasuvie.Ocobennocmu cmpoenus u dacuznedesimenrbHocmu. 3HAUCHHUE PAKOOOpa3HBIX B

MIPUPOJIE U )KU3HU YETOBEKa.

Ilaykoobpa3suvie. OcobenHocmu CMpoeHUs U HCU3HEOesmelbHOCMU 8 C853U C JHCU3HLIO HA cyule.
Knemu — Bpeautenu KyabTYpHBIX pacTeHUN U Mepbl 60pbObl ¢ HUMU. [lapasutnyeckue kiemm —
BO3OYAUTENIN U TMEPEHOCYNKU OMAcHBbIX Oosie3Hed. Mepbl 3amuTthl ot kiemeld. Ponp kiemeit B
MOYBOOOPA30BAHUU.

Hacekxomvie.Ocobennocmu cmpoenusi u drcuzneoesmenvHocmu. Pasmuodcenue Hacekomvix u
munwvl pazeumus. OTpsiabl HACEKOMBIX : IIpssmokpeuible, PaBHOKphUIBIE, [10TYy>KECTKOKpBLIBIE,
Yemryexkpouisle, JKecTkokpbuible, Ilepenonuarokpeuiblie, JIBykpbuible u 1p. Hacexomble —
NEPEeHOCYUKN BO30yAMTeNed M Mapa3uThl 4elloBeKa W JOMAIIHUX KMBOTHBIX. Hacexomble-
BpEAMTENN Caja, Oropoja, mois, jeca. Hacexkomwle, cHudicarowue yucieHHocms epeoumereti
pacmenuui. 1loBeeHNME HACEKOMBIX, WMHCTUHKTBL. Mepbli no coxpawjeHuro YucieHHocmu
Hacekombix-epedumerneli. 3HaU€HNE HACEKOMBIX B MPUPOJIE U KU3HU YEJIOBEKa.

Jlabopamopnuvie u npakmuueckue padomsut

1. UccnenoBanye BHEIIHETO CTPOEHHSI HACEKOMOro (Ha IMpHUMepe MalCKOro JKyKa MM JIpYrHx
KPYITHBIX HACEKOMBIX- BPEIAUTENEH).

2. O3HaKOMJIEHHE C PA3IMYHBIMU TUIIAMHU Pa3BUTHSI HACEKOMBIX (Ha MpUMepe KOJJIEKIIUH).
Monntocku. OOmas xapakTepuctuka. Mecmoobumanue moantockos. Cmpoenue u npoyeccul
HCUBHEOeSMENbHOCMU, — Xapakmepuvle 0l OPIOXOHO2UX,  O08YCMEOPUAMDbIX, — 20JI080HOUX
monnockos.  Uepmwvl  npucnocobienHocmu  MOLNOCKO8 K cpede obumanus. Pazmnoorcenue
Monntocko8. Muozoobpasue monnockos. 3HaueHne MOJUTIOCKOB B TIPUPOJIE U )KU3HH YEJIOBEKaA.



Jlabopamopuvie u npakmuueckue pabomol

HccnenoBanue BHEIIHETO CTPOEHMSI PAKOBUH IIPECHOBOIHBIX 1 MOPCKUX MOJIJIIOCKOB (PaKOBHHBI
0e33y0KH, TTEePIOBUIIBI, IPYIOBUKA, KATYIIKH H JIp.).

Xopooevle. OOmas XapaKTEpPHUCTHKA. 3apoosiuiesoe paszsumue xopoosvix. Cucmemamuuecxue
2pYynnvl XOpOOBbiX.

[Tontun becuepennsie (nanuernuk). [logrun Yepenusle, nnu [To3BoHOUHBIE.

Puiopr. OOmas xapakrepuctuka. MectooOuTaHue M BHEIIHee cTpoeHue pbld. OcobGeHHoCTH
BHYTPEHHETO CTPOCHHUS U MPOLECCOB KU3HEAEATEILHOCTH. [IprCcIIocOOIEHHOCTD PBIO K YCIOBUSAM
obutanus. OTINuUus XPSIIEBBIX PbIO OT KOCTHBIX PBIO. PasmHooicenue, pazgumue u muepayus pvio
8 npupoode. Mnocoobpasue pvib, 0CHOBHblE cucmemamuyeckue zpynnvl pulO. 3HaueHHE pPbHIO B
MIPUPOJIE U )KU3HU YeJIOBeKa. X03AiCTBEHHOE 3HAYCHHE PHIO.

Jlabopamopuwie u npakmuueckue padomul

1. UccnemoBanne BHEIIHETO CTPOSHUST W OCOOCHHOCTEH TNEpeABM)KCHUS PBIOBI (HA TpUMEpe
YKUBOH PBIOBI B OaHKE C BOJIOK).

2. UccnenoBanue BHYTPEHHETO CTPOCHHUS PHIOBI (HA MPUMEPE TOTOBOT'O BIAYKHOTO MIperapara).
3emno600nble.O0mass  xapaktepuctuka. Mecmoobumanue  3eMHO800HbIX.  OcobeHnocmu
BHEWHe20 U 6HYMPEHHe20 CMPOEHUs, NPOYecco8 HCUIHEOEsMENbHOCMU, CEA3AHHBIX C BbIXOOOM
3eMH06800HbIX Ha cyuty. IpHCTIOCOOICHHOCTh 3€MHOBOJHBIX K JKM3HM B BOJIE W Ha CYIIe.
Pasmnoocenue u pazsumue 3eMHOB00HbIX.

Mnozoobpa3zue 3eMHO800HBIX U UX OXpaHA. 3HaAUEeHUe 3eMHOBOOHBIX 8 NPUPOOE U IHCUSHU UYeTI0BEKd.
Ilpecmuvikarowjueca.  OOwmas  xapaktepuctuka.  Mecmoobumanue — npecMulKArOWUXCAL.
Ocobennocmu  6Hewine20 U BHYMPEHHe20  CMpOeHus  npecmvikarowuxcs.  IIpoyeccoi
arcuznedesmenvrocmu. IIprcnocoOIeHHOCTD MPECMBIKAIOIINXCA K KU3HU Ha Cylie. PazmHodrcenue
u passumue npecmvixaowuxca. Pecenepayus. Muocoobpaszue npecmulKaiowuxcs u ux oxpauda.
3HaueHNe MPECMBIKAIOIIMNXCS B IPUPOJIE U )KU3HU YETIOBEKa.

IImuyp. OOmas xapakrtepuctuka. OcobenHocmu eHewiHe2o cmpoerus nmuy. OcobeHnocmu
BHYMPEHHEe20 CMPOEHUsl U Npoyeccos icuzneoesmenviocmu nmuy. Ilpucnocobrenus nmuy K
nonémy. Ilosedenue. Pasmmuooicenue u pazgumue nmuy. 3aboma o nomomcmee. Ce30HHble
aeneHus 8 JcusHu nmuy. Muepayuu nmuy, ux usyuenue. Muocoobpasue nmuy.Ixonocuyeckue
epynner nmuy’?. Tpucnocobrennocms nmuy Kk paziuyHbiM YCI08UAM cpedbl. SHAYCHHE TTHI B
MIPUPOJIC U )KU3HU YETOBEKa.

Jlabopamopnule u npakmuueckue padomot

1. MccnenoBanne BHENTHETO CTPOEHUS M MEPHEBOTO TOKPOBA MTHI (HA TPUMeEpe dydena MTHIl U
Habopa MepreB: KOHTYPHBIX, MYXOBBIX U ITyXa).

2. UccnenoBanue ocoOEHHOCTEN CKeneTa NTHIIbI.

Mnekonumarowue. O6mas xapakrtepuctuka. Cpedwl orcusnu miekonumarowux. Ocodbennocmu
GHeWHe20 CMpOeHUs, cKelema U MYCKyIamypul, eHympenHe2o cmpoenus. Ilpoyeccol
ocuzneoesmenvHocmu.  Yenoowcnenue  nepsHou  cucmemvl.  [logedenue  miaexonumaroujux.
Pasmnoocenue u pazsumue. 3a6oma o nomomcmse.

[TepBo3Bepu. Onnompoxoansie (shnexmanymue) u Cymuarsie (Husmue 3Bepu). [lnaneHtapHbie
MiekonurTarmue. Muoroo6pasue miaekonutammux. Hacekomosaueie u Pykokpeuisie. ['pbI3yHBI,
3aifieobpazuble.  XumHbele.  JlacroHorme u  KutooOpasuble.  [lapHOKONBITHBIE U
Henapuokonbitabie. Ilpumarsr'”. CemeiicTBa oTpsina XHIIHBIC: COOAaYbM, KOMIAYbH, KYHBH,
MEIBEXbH.

3HayeHHe MJICKOIMUTAIOIUX B MPUPOAE M KU3HU dYeloBeKa. Muekonumarowjue — nepeHoCUuKu
6030youmenell  onacHelx 3abonesanui. Mepvi 60pbbOLL ¢  epvizyHamu. MHOTOO0Opa3ue
MJICKOTIHTAIOIINUX POJTHOTO Kpasl.

BOTpsIB HACEKOMBIX H3yYal0TCS 0030PHO IO YCMOTPEHMIO YIHTENS B 3aBHCHMOCTH OT MECTHBIX
yciioBuil. boneenoapo6HO n3y4aroTcst Ha MpUMepe IBYX MECTHBIX OTPSIOB.

"MHoroo6pasue nTHIl H3y4aeTCs MO BHIOOPY YJYHTENs HA MPUMEPE TPEX IKONOTMUYECKHX TPYIII C
y4€TOMPACIIPOCTPAHEHUs ITUL] B CBOEM PETHOHE.



15 NzydaroTcst 6 OTpsiI0B MIICKOTUTAIOIINX HA TPAMEPE IBYX BHJIOB U3 KXKIOTO OTPsa MO BEIOOPY
YUUTEIIS.

Jlabopamopusie u npakmuueckue padoomaul

1. UccnemoBanne 0COOEHHOCTEH CKeIeTa MIIEKOIIUTAIOIINX.

2. UccnenoBanue ocoOeHHOCTEN 3yOHOU CHCTEMbI MIICKOITUTAFOIIINX.

4. Pa3BuTHe }KNBOTHOT0 MUpa HA 3emJie

DBOJIOIMOHHOE Pa3BUTHE XUBOTHOTO MHUpa Ha 3emie. YcnoowHeHue dcugomuvix 8 npoyecce
agoaoyuu. Jlokasamenbcmea 360MI0YUOHHO20 pA38UMUs HCUBOMHO20 Mupa. llaneonmonozus.
Hckonaemvle ocmamku scu6omHulx, ux usyderue. Memoovl uzyueHus UCKONAeMvlX OCMAmMKOS.
Pecmaspayus opesnux scusomnuix. «Kusvie uckonaemwley scueommoco mupa.

XKuznp kuBOTHBIX B Bojae. OIHOKIIETOUHBIE >KUBOTHBIC. IIpomcxokieHue MHOTOKIETOUYHBIX
KUBOTHBIX. (OCHOBHBIC JTallbl SBONIONUH OECNO3BOHOYHBIX. (OCHOBHBIC JTalbl 3BOJIOIUU

IIO3BOHOYHBIX XMBOTHBIX. BBIMepH_II/Ie JKHUBOTHBIC. ./Ia60pam0pnbte U npakmuueckKue pa60Mbl
HccnegoBaHne HCKOIIAEMbIX OCTaTKOB BBIMCPIIHNX KUBOTHBIX.

5. /KMBOTHBIE B IPUPOIHBIX COO0IIECTBAX

KuBoTHble U cpena obuTaHusl. BiausHue ceéema, memnepamypvl U GAAHCHOCMU HA HCUBOMHbBIX.
[Ipucnoco0aeHHOCTh )KUBOTHBIX K YCIIOBHSM Cpebl OOUTaHUSI.

Honynayuu orcusommuvix, ux xapakmepucmuky. OOUHOUHBIL U 2PYRNOBOU 00pA3  IHCU3HU.
B3aumocBsi3u KUBOTHBIX MEXIy COOOH W ¢ JpyrHMH OpraHu3mamu. [luineBbie cBsi3U B
MIPUPOJTHOM cooOIIecTBe. [Tungesvie yposHu, 3K0102utecKas nupamuod. IKOCUCTeMa.

Kusommuuwiil mup npupoouwvix 30n 3emau. OCHOBHBIE 3AKOHOMEPHOCMU PACNPEOeNeHUS. HCUBOMHBIX
Ha naaneme. Dayua.

6. ’/KuBOTHBIC U YeJIOBEK

Bo3geiicTBue dYenoBeka Ha JKMBOTHBIX B NPUPOAC: HpsAMoe U KocgeHHoe. IlIpomwviciogvle
Jrcusommuvle  (pvloonoecmeo, oxoma). Bedenue npomvicia HCUBOMHBIX HA OCHOBE HAYYHO20
nooxooa. 3aepssHeHue oKpyrcaroueti cpeobi.

OnomamiHuBaHuE KUBOTHBIX. Cenexyus, nopoowvl, UCKYCCMBEHHbI 0mobop, oOuxue npeoxu
OOMAWHUX HCUBOMHBLIX. 3HAUEHWE JIOMAIIHUX >KMBOTHBIX B JKM3HM dYeloBeKa. JKWBOTHEIE
CeNIbCKOXO035HCTBEHHBIX Yroauil. Memoowvl 60pbObl CHCUBOMHBIMU-BPEOUMENAMU.

T'opoo kax ocobas uckyccmeennas cpeda, cozoanHas uenosekom. CuHawmponHvie 6uUdvl
ocusomuvix. Ycnosus ux obumanus. becnozgonounvie u no36oHOYHble KUBOTHBIE TOPOJA.
Aoanmayus HcuomubIX K HOBbIM YCOBUAM. Pekpeayuonnulii npecc Ha H#usommbix OUKUX 8UO08 &
yenosusix  eopoda. besnadzopuvie  domawHue ocusomuvie. IlutromHukU. BoccTaHoBneHue
YHCIIEHHOCTH PEJKUX BHJIOB XUBOTHBIX: 0CO00 oxpaHsiemble mpupoanbie Tepputopun (OOIIT).
Kpacnas kaura Poccun. Mepbl coxpaHeHHUs! )KUBOTHOTO MHUPA.

9 KUIIACC

1. YennoBek — 6MOCONHATBbHBIH BU]T

Hayxu o genoBeke (anamomus, ¢usuonozus, ncuxonio2us, aumpononocus, cucuend, CaHumapus,
9Kon02Usl Yenogeka). MeTolibl U3yueHUsl OpraHru3Ma 4ejoBeKa. 3HAUCHUE 3HAHUI O YeTTOBEKE ISt
CaMOIIO3HAHUS U COXPAHEHUS 310POBbsl. OcobenHoCmu Yenoseka KaKk OuoCoyuaibHo20 Cyujecmsa.
MecTto dYenoBeka B CHCTEME OpraHMYecKoro Mwupa. UYenogex Kax yacmvs Npupoobi.
Cucmemamuyeckoe  nonodceHue  cogpemenHHoz2o  denogeka. Cxodcmeo — yenogeka ¢
maekonumarowumu. Omauyue uenogeka om npumamos. J[loxazamenbcmea — HCUGOMHO20
npoucxodicoeHus uenogexa.denosex pazymuwvii. Anmponocenes, e2o smanvl. buonocuueckue u
coyuanvhvlie hakxmopsvl cmanogieHus yeiogeka. YenoBeueckue pachl.

2. CTpyKTypa oOpranusma 4eJjioBeKa
Crpoenue u xumuueckuti cocmag xknetku. OOMeH BEIIeCTB U MPEBpaIlleHue DHEPTHHU B KIETKE.
MHoroo06pasue KIeToK, ux neneHue. Hyxneunosvie kuciomol. I'eHbl. XpOMOCOMBI. XpomMocomHbIl



Habop. Mumos, metio3. CoMaTHYECKHE U TIOJIOBBIE KIETKUA. CTBOJIOBBIC KIIETKH.

Tunel TKaHel opraHu3Ma YeJIOBEKa: SMUTEIUAIbHBIC, COCIUHUTEIbHBIC, MBIIICUYHbIE, HEPBHAS.
Ceovicmea mxanet, ux ¢yuxyuu. Opranbl ¥ CUCTeMbl OpraHoB. OpraHu3M Kak €IMHOE IIeJIOe.
Bszaumoceazw opeanos u cucmem kaxk ocnoea 2omeocmasa.

Jlabopamopuvie u npakmuueckue pabomsi

1. I3yueHue KJIETOK CIU3UCTON 000I0UKY MOJIOCTH PTA YEJIOBEKa.

2. I3ydeHne MUKPOCKOIIMYECKOT0 CTPOCHUSI TKaHeH (Ha TOTOBBIX MUKpOITpenaparax).

3. Pacrio3HaBaHue OpraHoOB U CUCTEM OPTaHOB YeIOBeKa (10 TabIuiam).

3. HeiiporymopaJjbHasi peryJisiiusi

Hepshas cuctema uenoBeka, €€ opraHu3alus U 3HaueHue.

Hetiponuvl, nepewi, nepeuvie yznvi. Pediekc. Pednexropnas nyra. Peyenmopsi. /8yxuetipontvle u
mpéxnepoHHblepehieKmopHbie OY2u.

CnuHHOM MO3T, ero crpoeHue u (yHKmuH. Peduiekchl cmMHHOrO Mo3ra. ['0JIOBHOW MO3T, €ro
CTpoeHHEe U QYHKIUH.

bonvwue nonywapusa. Pednekcsl TOI0OBHOTO Mo3ra. beszycnoguvie (8poscoéHnuvie) u yciosHvle
(npuodpeménmvie)pegexcuol.

ComaTnueckass HepBHas cucTema. BereraruBHasi (aBTOHOMHasi) HepBHas cuctema. HepsHas
CUCTeMa Kak elnHoe 1enoe. Hapyuienus 6 pabome Hep8HOU cuCmeMbl.

I'ymopanbHas perynauus (yHKUUH. DHIOKPUHHAs cUCTeMa. JKene3bl 6HYmMpeHHel CeKpeyuu.
Kenesvl cmewannoti cekpeyuu. I'OpMOHBI, UX POJIb B PEryasuuu (HU3HMOIOTUUECKUX (PYHKIIHN
opraHusma, pocta W pa3Butus. Hapywenue 6 pabome >sHO0KpunHbIX dHcené3. (OcobenHocmu
pedreKmopHOLL u 2yMOPAIbHOU pe2yisayuu YYHKYUL OpeaHu3ma.

Jlabopamopnwle u npakmuueckue padomsut

1. I3y4enune roloBHOTO MO3ra 4eJIoBeKa (110 MyJIsDKaMm).

2. I/I3y‘IeHI/IC HU3MCHCHHUA pa3MEpa 3padyKa B 3aBUCUMOCTHU OT OCBEHIEHHOCTH.

4. Onopa u IBHKEeHHE

3nauenue onopno-osueamenvrhozco annapama. CKeNET YEIOBEKa, CTPOCHHE €ro OTIEJIOB U
¢byakuu. Koct, ux xumudeckuii cocrtaB, cTpoeHue. Tumbl kocteil. Poct koctelt B AnuHy H
tonmuny. Coenunenne kocteil. Ckenet ronoBel. Ckener TynoBuina. CKeleT KOHEYHOCTeH M UX
nosicoB. OCOOEHHOCTH CKeleTa uYeloBeKa, CBA3aHHBIE C MPSIMOXOXKICHHEM U TPYIO0BOU
JIEATEIbHOCTBIO.

Mpieunas cuctema. CTpoeHne W (QYHKIIMHM CKETETHBIX MBI PaboTa MBI cTaTH4ecKas U
JUHAMHYECKasl; MBIIIIBI crudarenu M pasrudarenu. YTOMieHHE Mbll. [ unoounamus. Ponb
08U2amMeNbHOU AKMUBHOCIU 8 COXPAHEHUU 300P08bS.

Hapymienust onopHo-ABUTATENBHOM CUCTEMBI. Bo3pacmuvie usmeneHus 6 cmpoeHuu KOCHell.
Hapymenne ocanku. [IpegynpexxaeHue HCKpUBIECHUS TO3BOHOYHHUKA M PA3BUTHUS MIOCKOCTOIHS.

[Tpodunaktuka TpaBmatu3mMa. [lepBas momoIb nmpu TpaBMax OIMOPHO-ABUTAaTEIBLHOTO armapara.
Jlabopamopuvie u npakmuyeckue padomot
1. UccnenoBanue CBOMCTB KOCTH.

2. 3yuenue cTpoeHus KocTel (Ha MyJsbkax).

. I3yuenue cTpoeHus NO3BOHKOB (Ha MYJISDKaX).

. Onpenenenue ruOKOCTH MO3BOHOYHHKA.

. I3mepeHue macchbl 1 pocTa CBOET0 OpraHu3Ma.

. I3yuenue BIUSHUS CTaTUYECKONW U TUHAMUYECKON Harpy3Kd Ha yTOMJIEHHE MBbIIIII.
. BpIsIBIIEeHNE HapyILIEHUS OCaHKH.

. Onpenienenune NprU3HaKOB IIIOCKOCTOMMS.

. OkazaHue nepBoy MOMOIIY MPHU MOBPEXKIEHUH CKEJIETA U MBIIIILL.

O o0 3 N D W

5. BHyTpeHHss cpea OpraHusMa

BryTpennss cpena u e€ GyHknun. GopMEHHBIC JIEMEHTHI KPOBU: SPUTPOIUTHI, JCHKOIHUTHI H
TpoMOOLMTEL. Manokposue, e2o npuyunsl. Kpacnulii kocmmuwiti mMo3e, €20 poib 6 OpeaHusme.
[Tnasma kpoBu. Ilocmosncmeo eHympenHeli cpedvl (comeocmas). CBEPTHIBAHNE KPOBH. [ pymimmbl



KpoBu. Pe3yc-ghaxmop. IlepenuBanue kpoBu. JJoHOPCTBO.

Nvmynuter u  ero Bumel. DakTopbl, BIHMSIOIIME HA UMMYHHTET (TIpUOOpETEHHBIE
UMMYHOJC(PUIUTHI):  paJdalMoOHHOe OOJydyeHHe, XHUMHUYECKOE€ OTpaBJIeHHWE, TOJOoJaHue,
BOCIaJieHHue, BUpYycHble 3aboneBanus, BUY-undexuns. BunouxoBas xenesa, JuMpaTHUECKUE
y371bl. BakiuHbel 1 jieueOHbIe CHIBOPpOTKH. 3HaueHue padot JI. Ilacrepa u U. M. MeunukoBa 1o

M3Yy4EHHUIO MMMYHUTETA.
Jlabopamopnyvie u npakmuueckue paoomut
W3yuenne MUKpOCKOITMYECKOTO CTPOCHHS KPOBHU YeNIOBEKA U JISTYIIKU (CpaBHEHUE).

6. KpoBooOpamenue

Opransl kpoBooOpamenus. CtpoeHue u padota cepana. ABromatusm cepamna. CepaeuHblil MUK,
€ro JUIMTEIbHOCTh. BONBIION M Maliblii Kpyrd KpoBOoOOpalieHus. J[BuKeHrne KpoBU MO COCYIaM.
[lynee. JTumpamuueckasn cucmema, rumpoommox. Perynsauus AesTENbHOCTA CEPILA U COCYIOB.
l'uruena cepaedHo-cocynucToit cucreMsl. [IpoduutakTrka cepedHO-COCYIUCTHIX 3a00JIeBaHUM.
[IepBas nomMo1ib Npu KPOBOTCUEHUSX.

Jlabopamopusie u npakmuueckue padoomaul

1. I3MepeHne KpoBSHOTO J1aBJICHUS.

2. Onpezenenye Mmynbca M 4YUCIa CEPIACYHBIX COKpPAILEHHM B IOKOE M MOCIE JO3UPOBAHHBIX
(U3NYIECKUX HArPy30K yUEIOBEKA.

3. IlepBasi moMo111b IIPU KPOBOTEUEHUSX.

7. ApIXxaHue

Ipbixanue u ero 3HadeHwe. Opranbl abixaHus. JIérkue. B3auMocBsi3b CTpoeHMsI W (YHKUIMH
opraHoB JpixaHus. ['a3000MeH B NE€rkux M TkaHsAx. JKuszHeHHass €MKOCTb JErKUX. MexaHU3Mbl
JbpIXaHus. [IpIxaTrenpHble NBUKECHUS. Perymsnus apixanus.

WNudexnuonnsle 00Ne3HM, NEepeAarolecs Yepe3 BO3AyX, MPenylnpexJeHUe BO3IYLIHO-
KarnenbHbIX nHpekuuid. Bpen TabakokypeHus, ynorpeOiaeHnss HAPKOTUYECKUX M ICHXOTPOITHBIX
BelecTB. Peanumayus. OXpaHa BO3YILIHON

cpensl. OkazaHue NEpBOM OMOILH NIPU IOPAKEHUU OPTaHOB JIbIXaHMSL.

Jlabopamopuuvie u npakmuueckue padomoi

1. I3mMepeHnne 00xBaTa rpy/JHOM KJIETKH B COCTOSHUM B0Xa U BBIJIOXA.

2. OnpeseneHue YacToThl AbIXxaHusl. BiusHue paznnuHbiX (akTOpOB HAa HaCTOTY JbIXaHMUS.

8. [IuTanue u numeBapeHue

IIurarenpHble BeleCcTBa M IHUIIEBbIE NPOAYKTHL. llutanme u ero 3Hadyenue. IIumesapenue.
Opranpl nuiieBapeHusi, WX crpoeHue u (yHKuuu. DepMeHTbl, UX poJib B MHILEBAPEHUH.
Tuwesapenue 6 pomosoti nonocmu. 3yoel u yxoo0 3a numu. Iluwesapenue 6 stcenyoxe, 8 MOHKOM U
6  MONCMOM  KUuleYyHUKe. Bcacvisanue  numamenvueix  eewecms. Bcacwvisanue
6o0bl. I Tuwesapumenvhobie dcenesvl. neyeHs U NOOAHCENYOOUHAA JHcele3d, UX polb 8 NUWEBAPEHUU.
Mukpobuom uenosexa — cOBOKYNHOCMb MUKPOOP2AHUZMOS, HACENAIUWUX OPSAHUSM YeloBeKd.
Perynsauus numeBapenus. Memoow: uzyuenus opeanog nuwjesapenus. Pabomuor U. I1. Ilasnosa.
I'uruena nutanus. [Ipeoynpeoicoenue 2nucmublx u HCeayO00uUHO-KUWEUHbIX 3a001e6aAHUL, NULYEEbIX

ompaenenutl. Biusnue Kyperus u aniko2ois Ha nuujesapenue.
Jlabopamopnsle u npakmuueckue padomsut

1. UccnenoBanue aericTBus (EPMEHTOB CIIOHBI Ha Kpaxmal.
2. HaGnroieHue nericTBUsS )KETyJOYHOTO COKa Ha OETIKH.

9. O0MeH BellecTB U NpeBpallleHHe JHEPTUH

OOMeH BellecTB U TpeBpallleHHe »HHEPruu B OpraHu3Me 4enoBeKka. [liacmuueckuil u
sHepeemuyeckuil oomen. QbmeH 800bl u MuHepanvhvix conei. OomeH 6enKo8, yenes0008 U HCUpos

6 opeanusme. Perynsiys oOMeHa BEIIECTB U MPEBPAICHHUS SHEPTHH.

BuTaMuHbl 1 uX poib Ui opranusMa. [locmynienue eumamunos ¢ nuwei. Cunmes 6umamuHos 8
opeanuzme.Agumamunosvl u cunogumamunosvi. Coxpanenue BUMAaMuHo8 8 nuuje.

Hopwmsl 1 pexxuMm nutanusi. PanponanbHOe mHTaHWE — (AKTOp YKPEIUICHUs 310poBbs. Hapywenue



obMmeHa seuecms.

Jlabopamopnusle u npakmuueckue paoomut

1. MUccnenoBanue cocTaBa MPOyKTOB ITUTAHUSL.

2. CocraBieHrE MEHIO B 3aBUCUMOCTHU OT KAJTOPHHHOCTH TTHIIIH.
3. CiocoObI COXpaHEHHSI BUTAMUHOB B TTUIIIEBBIX MMPOAYKTaX.

10. Ko:xa

Crpoenune u pynkuuu koxu. Kooca u eé npouzsoonvie. Koxa m TepMmoperymsiius. Bnusaue Ha
KOXY (aKTOPOB OKpYIKarOIIeH Cpe/Ibl.

3akanuBaHue u ero posib. CrocoObl 3aKaquBaHHUsS OpraHu3Ma. | MrueHa KOXH, ueueHuyeckue
mpebosanus Kk oodedxcoe u ooysu. 3abonesanus Koxcu u ux npeoynpexcoenus. llpodunaktuka u

nepBasi MOMOII MTPH TEIJIOBOM M COTHEUHOM YAapax, 0)KOrax ¥ 0OMOPOKEHUSX.
Jlabopamopnusie u npakmuueckue pabomaot

1. UccnenoBanuie ¢ MOMOIIBIO JYIIbI ThUIBHOM U J1aJIOHHON CTOPOHBI KUCTH.

2. OnpeneneHue )KUPHOCTH PA3INUYHBIX YYACTKOB KOXKH JIUIIA.

3. Onucanue mMep 1Mo yxo/1y 3a KOKeil JIMlia ¥ BOJIOCaMu B 3aBUCUMOCTH OT THUIIA KOXKHU.
4. OnrcaHre OCHOBHBIX TUTHEHUYECKUX TPEOOBAHUI K OJIeXk 1€ M OOYBH.

11. Buinejienue

3H21‘-I€HI/IC BBIICJICHUA. OpraHm BBIACJICHUS. OpFaHBI MOHGBBII[CJII/ITCJII)HOfI CHUCTEMBI, UX CTpOCHI/IC
u pynakuuu. Mukpockonuueckoe cmpoenue nouku. Hegppon. Obpazosanue mouu. Perynsuus
MO4e00pa30BaHUs U MOUYCUCITYCKAHUS. 3a001e6aHUs OP2aAHO8 MOUEBbLOEIUMENbHOU CUCTEMbL, UX

npeoynpesicoeue.

Jlabopamopnvle u npakmuyueckue paGomot

1. Onpenenenne MECTOMOIOKEHHUS MOYeK (Ha MYIISIKE).
2. Onucanue Mep nNpouIakTUKN 0oJie3HEN MOYeK.

12. Pa3MHOKeHNEe U pa3BUTHE

Opransl  penpoaykuuu, crpoeHue u ¢Gyakuuu. Ilomosbie xene3bl. [lomoBble  KIIETKH.
OmnogorBopenue. BuyrpuyrpoOHOe pa3BuTHe. Biusaue Ha 3MOpHOHaIbHOE pa3BUTHE (HaKTOPOB
oKpyxarwlten cpensl. Poowr./lakmayus. Poct u passutue pebEHka. [lomoBoe co3peBaHme.
Hacneoosanue npusnaxkos 'y wuenosexka. Hacneocmeennvie 0Oone3nu, ux NpuduHul U
npeoynpesicoerue. Habop XpoMocoM, nonogvle Xpomocomel, eeHvl. Pons cenemuueckux 3nanuii 0

niaanuposanus cemvu. IHpexunu, nepegaromuecs moJoBbIM MyTEM, UX MPO(UIAKTHKA.
Jlabopamopuuvie u npakmuueckue padomot

OmnucaHue OCHOBHBIX Mep MO MPO(pMIAKTHKE HMH(EKIMOHHBIX BUPYCHbIX 3a0OoneBanuii: CITU/ n
reraTuT.

13. OpraHsbl YyBCTB M CCHCOPHBIE CHCTEMbI
Opransl 4yBCTB U UX 3HaueHue. AHanuzaropbl. CeHcopHble cucTeMbl. ['11a3 u 3penue. Onrtuyeckas
CHCTEMA IJI1a3a.

Cemuamxka. 3pumenvHvle peyenmopul. 3pUTENbHOE BocupusaThe. HapymeHus 3peHHs M HX
npu4uHbl. [ urnena

3peHMUsL.
Vxo u cnyx. Ctpoenue u pyHKIMU opraHa ciayxa. MexaHusm paboThl CIyXOBOI'O aHAJIW3aToOpA.
CnyxoBoeBocnpustue. Hapywenus ciyxa u ux npuyunsl. [ uruena ciyxa.

Opeanvl pagHogecusi, MululedHO20 4y8Cmed, 0CA3aHus, 000HAHUA U 6Kyca. Bzaumoodeiicmeue

CEHCOPHBIX CUCMEMOPSAHUIMAL.
Jlabopamopusie u npakmuueckue padoomaul
1. Onpenenenue OCTPOTHI 3pEHUS Y YellOBeKa.

2. I3yuenue cTpoeHus opraHa 3peHus (Ha MyJIsDKe U BIaKHOM IIperapare).
3. I3yueHue cTpoeHus opraHa ciyxa (Ha MyJsDKe).

14. IloBeaenue u NCUXUKA
[lcuxuka wu moBeaeHue 4denoBeka. llorpeOHocTH u  MOTHBBI ToBeneHus. CouuanbHas



00yCIIOBJICHHOCTh TOBEACHHs 4enoBeka. PedrextopHas Teopus moBeneHUs. Buvicwas HepeHas
oesmenvHocmsb yenogexa, pabomer U. M. Ceuenosa, U. I1. Ilagrosa. Mexanuzm obpazosamuisi
yenoeuvix peghnexcos. Topmooicenue. [Junamuyeckuii cmepeomun. Polb 20pMoHO8 6 nogedeHuu.
HacneactBeHHble M HEHACHEJACTBEHHbIE  MPOrpaMMbl  TOBEJACHUS Yy  4YeJOBEKa.
IIpucnocobumenvhwiii xapaxmep nogeoeHusl.

[lepBass u BTOpasi cHUTHaibHBIE CHUCTEeMBl. [losHasamenvuas OesmenvbHOCmMb Mo32d. Pedb u
Mpinienue. Ilamsate u  BHuMaHue. Omouuu. HMHOuuoyanbHvle 0COOEHHOCMU JUYHOCIU!
CcnocobHocmu, memnepamenm, xapakmep, 00apéHnocms. TUTBI BBICIICH HEPBHOM JEATEIBHOCTH
u temnepaMmeHnTa. OCOOCHHOCTH TICUXUKHM 4YeloBeKa. [ ueuexa ¢husuueckoco u yMCmEeHHO20

mpyoa. Pexxcum mpyoa u omosixa. CoH u ero 3Hadenue. [ uruena cHa.
Jlabopamopnuvie u npakmuueckue padomsut

1. I3y4eHue KpaTKOBPEMEHHOM ITaMSATH.

2. Onpenenenue 00bEMa MEXaHUYECKOU U JIOTHUECKOU MaMSITH.

3. OneHka cpopMHPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIILIICHUSI.

15. YesioBek U OKpYy:KaKIIas cpeaa

YesnoBek 1 OKpysKaromias cpena. DKoJIornieckrue (HakTopsl U UX JICHCTBHE HA OPTaHU3M YeJIOBEKa.
3aBHCUMOCTh 37I0POBbSI UEIOBEKA OT COCTOSHUS OKpYXKaromied cpenbl. MUKpOKIMMAT KUJIBIX
nometeHui. Cobo0enue npasui no8eoeHUst 8 OKpYicalowell cpeoe, 8 ONACHLIX U YPe38blYAlHbIX
CUMYayusix.

300posve  uenosexa kaxk coyuanvHas —yenHocmv. Dakmopwvi, Hapywamwue 300pogve:
2UNOOUHAMUSL, KYpeHUe, YRompeOieHue aiKo2ois, HAPKOMUKOs, HeCOANaHCUposanHoe numauue,
cmpecc.  Ykpenienue 300po6bsi. AYMOMpeHUHe, 3aKalusauue, O08USAMENbHAS AKMUBHOCMb,
coanancuposannoe numanue. KylbTypa OTHOIICHHS K COOCTBEHHOMY 3JIOPOBBIO H 3JI0OPOBBIO
OKpYXaroIux. BcemupHas opranmu3anus 3paBoOXpaHCHHUS.

UYenoBek Kak 4acTh Ouocdepsl 3emiu. Axmponozentvle 8030eticmaus Ha npupody. Ypoanuzayus.
Husunuzayus. Texnocenuvie usmenenus 6 oxpyxcarowel cpede. CospemeHuvie 2100anbHble
9KONI02UYecKUe Npobiemsl. 3HAUCHHE OXpaHbl OKpYXalomled cpedbl Uid COXpPaHEHHS
YeJI0BEUECTBA.

IIpuMepHBIe KOHTPOJIbHO-U3MEPHUTEIbHbIEC MATEPHUAJIBI 10 OM0JI0THHI
Bunet u hopMbI KOHTpOIIS:

- YCTHBIH ompoc B (hopme Oeceibl ¢ OTopoil Ha IJIaH;

- TeMaTH4YeCKOE TECTHPOBAHUE;

- nabopaTopHbIE U MPAKTUUYECKHE PAOOTHI;

- 3auersl
- HMHIUBUIYaIbHBIN KOHTPOJIb (muddepeHmpoBaHHbIE
KapTOYKH-3aJJaHHUs, WHIUBUyalIbHbIE JIOMAaITHUEe3a1aHus).

Texymas npoBepka OCYIIECTBISIETCS B MPOLIECCE OCBOEHUS OOYUYAIOUIMMHUCSH KaKJOW TEeMbl U
TEMaTU4ECKOro paszziena B 1eaoM. OHa MPOXOIUT B BHUJIE ONPOCOB, BBINOJHEHUS IMPOBEPOUYHBIX
3aJJaHUN U JIp., OpraHu3yeMsbIx neaaroroM. OCHOBHas (PyHKIMS TEKyLIeH MPOBEPKU 3aKIHOUALTCS
B JIMarHOCTHUPOBAHHUH PE3YJIbTATOB M JAJbHEHIIEH KOPPEKUUU TPYAHOCTEH, BOZHUKAIOIIMX IPH
OCBOCHMH IPOrPAMMBI.

[IpoMexyTOUHBIII KOHTPOJb IO3BOJISIET YCTAHOBUTH YPOBEHb OCBOEHHS OOYUYaIOLIUMUCS
MIPOrpaMMHOr0 MaTepuasia o OMOJIOTUN Ha KOHEL y4eOHOro To/a.

IIVTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA  YYEBHOI'O INPEJIMETA
«BbNOJIOT'US» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI
JInuHOCTHBIE  pe3yJbTaTbl  OCBOEGHHUS HporpamMmbl  ydyeOHoro mpeamera  «buosmorus»
XapaKTEPU3YIOTCS:



1) narpuoTnyeckoe BOCIUTaHKE:

MPOSIBIIEGHUEM HHTEpeca K MPOLUIOMY M HACTOAILIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCUMCKUX MATEMaTUKOB M POCCHMCKOW MAaTEMaTHUYECKOM UIKOJbI, K
WCIOJIb30BAHUIO ATUX JOCTHKCHHM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:KIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIOJIHEHHUIO OOS3aHHOCTEM TpakJaHWHA W peald3alld €ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
MPOLEAYp TPa)JTaHCKOro o0ImiecTBa (HAampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIECHHUIO
ATHUYECKHX MpPOOJieM, CBSI3aHHBIX C MPAKTUYECKHUM IMPUMEHEHHEM JOCTHMKEHHH HayKH, OCO3HAHHEM
BaKHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AakKTUBHOE YYacTHE B PEIICHUH TMPAKTHYECKUX 3a7ad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTHU, OCO3HAHUEM Ba)KHOCTH MAaTeMaTU4YECKOro oOpa3oBaHHs Ha MPOTSHKEHUH BCEHl KU3HU
JUI yCHEIIHOM MpodeCCUOHAIbHONW NEATENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM
BBEIOOPOM U MTOCTPOCHHEM WHIUBUIYaThbHOW TPACKTOPUU OOPa30BaHMS M JKU3HCHHBIX IIAHOB C YYETOM
JIMYHBIX HHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIOCOOHOCTBIO K IMOLMOHAIBHOMY U 3CTETHUYECKOMY BOCIPHUSTHUIO MaTeMaTHYECKHX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHNUH, YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUA:

OpUEHTAIIMEH B JEATEIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsSI YETIOBEKA, MPUPOJIbI U 0OIIECTBA, TOHUMAaHUEM MaTeMaTHYEeCKONH HAyKU Kak
cdepbl YeIOBEYECKOM JCATSILHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYMMOCTH JUISI PA3BUTHUS [IHBHIIN3AINU,
OBJIQJICHUEM SI3bIKOM MaTEeMaTUKH M MaTeMaTUYeCKOW KYJIbTypOH KaK CpEJICTBOM ITO3HAHMSI MHPA,
OBJIaJICHHEM MPOCTEHIIIMMH HaBbIKAMU UCCIIEIOBATENBCKOMN 1eATEIbHOCTH;

6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHHE KYJIbTYPbI 310POBbSI W 3MOLMOHAJIBLHOIO
OJiaromoJiyqus:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HHTEpPECax CBOEro 3/0pPOBbs, BEICHUS
3I0pOBOTO 00pa3za JKU3HHM (340POBOE MHUTaHWE, COATAHCUPOBAHHBIM pEXUM 3aHATHH W OTHAbIXA,
perynspHas ¢uznyeckass aKTUBHOCTb), COPMUPOBAHHOCTHIO HABBIKA PEQIIEKCHM, TPU3HAHHEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O K€ IpaBa JIPyroro 4elIoBeKa,

7) 3Kk0JI0TNYECKOEe BOCITUTAHHE:

OpUEHTalllell Ha MPUMEHEHHEe MAaTeMaTHUeCKUX 3HAaHWW /I pelleHus 3agad B 00IacTu
COXPAHHOCTH OKPY’KaroIllled cpelibl, IIIaHUPOBAHUS MOCTYNKOB U OLIEHKH WX BO3MOKHBIX IMOCIIEICTBUM
JUISL OKpYXKarollel cpelibl, OCO3HAHUEM TIJI00aJbHOTO XapaKTepa dKOJOTMYEeCKHX MpoOjieM M MyTed ux
pelIeHNUS;

8) aganTanusi K U3MeHSIIOIUMCS YCJIOBUSIM COLMAJIBHOM U MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEOINPEACIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO ACSATEIbHOCTh, B TOM YHUCJIE YMEHHE YYUTHCA Y APYTUX JIOAEH,
npuoOpeTaTh B COBMECTHOM JEATEIHFHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUN U3 ONBITA IPYTHUX;

HE0O0XO0IMMOCTHIO B (POPMHUPOBAHUHU HOBBIX 3HAHUU, B TOM 4YHcClie POPMYyITUPOBATH UJIEH, TIOHSITHUS,
TUTIOTE3bl 00 OOBEKTaxX M SBICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABaTh JACHUIIUTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IMJIAHUPOBAThH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIONIUI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHHsSI U IEHCTBUS, (HOPMYIUPOBATh U
OIICHUBATh PUCKU U TTOCIEICTBUSI, POPMUPOBATH OTIBIT.



METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIEe 1eiicCTBUS
ba3oBble JlornyecKkue AeicTBHA:

® BBIABIIATH U XapaKTEpU30BaTh CYLECTBEHHBbIE NMPU3HAKM MATEMaTUYECKUX OOBEKTOB, MOHITHUH,
OTHOLICHUHA MEXJY NOHATUSAMH, (OPMYIHPOBATh ONpEACTCHUS MOHATUH, YCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KJAacCU(UKALMU, OCHOBAHUS AJii 000OIIEHUS U CPAaBHEHMSI, KpUTEPUH
IIPOBOJMMOIO aHAJIN3a;

® BOCHpUHUMATH, (OPMYIHPOBATH M MPeoOpPa3OBBHIBATH CYKACHHUSA: yTBEPIUTEIbHBIE H
OTpHULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE,

® BBIABJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUMs B (haKkTax, JAHHBIX,
HAOJIOACHUAX U YTBEPXKAEHUSX, MpeAjaraTb KPUTEPUM Ul BBISABICHHS 3aKOHOMEPHOCTEH M
MPOTUBOPEUUI;

e jenaTb BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HWHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTelbCTBA MAaTEMaTHYECKUX YTBEp)KIEHUH (IpsMble U OT IPOTUBHOIO),
MPOBOJIUTH ~ CAMOCTOSATENBHO  HECJIOXKHBIE  JOKa3aTelbCTBA  MAaTEeMAaTUYeCKHX  (PaKToOB,
BBICTPaWBaTh apryMEHTAllUI0, TPHUBOJAUTH MPUMEPbl U  KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXK/ICHUS;

e BBIOMpaTh CHOCO0 pemeHus y4eOHOH 3amaud (CpaBHHMBATh HECKOJBKO BAapUAHTOB peEIICHUS,
BBIOMpPATh HaHOOJIee MOIXOMSIINHI ¢ Y4ETOM CaMOCTOSTEIHHO BBIACICHHBIX KPUTEPHEB).

ba3oBble ucciegoBaTe1bCKue AeCTBUS:

® CIIOJIb30BaTh BONPOCHl KakK HMCCIEAOBATENbCKUN HMHCTPYMEHT IO3HAHUA, (OPMYIUPOBATh
BOINPOCHI, (PUKCHUPYIOLIE NMPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTEIBLHO YCTaHABIMBATH HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBAThH CBOIO MO3ULIMIO, MHEHUE;

® [IPOBOJUTH IO CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY HECJIOXKHBIM 3KCIIEPUMEHT, HeOOJbIIoe
UCCIIEIOBAaHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEeKTa, 3aBHCUMOCTEH
00BEKTOB MEXKTY CO00ii;

® CaMOCTOATENbHO (HOPMYNIHpPOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, UCCIIEIOBAHNUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHMIT;

® [IPOTHO3MPOBATH BO3MOYKHOE DPA3BUTHUE IPOLIECCA, A TAK)KE BBIABUTATH IPEAINOJIOKEHHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pabora ¢ nundopmanmeii:

® BBIABIATH HEJOCTaTOYHOCTh M H30BITOYHOCTh WH(OpPMAlMM, JaHHBIX, HEOOXOAMMBIX IS
pellIeHns 3a/1a4H;

e BBIOMpPAThH, AHAIU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMALIUIO Pa3IMUHBIX
BUJIOB U (DOPM NpEACTABICHUS;

e BBIOMpaTh hopMy NpeacTaBieHUs HHOOPMALIUY U WIITIOCTPUPOBATh pEeIIaeMble 3a/1a4ll CXEMaMH,
auarpamMMmaMM, HHOM rpadukoi 1 MX KOMOMHALMSIMU;

® OICHMBATh HAAEKHOCTh HMH(POpPMALMK 1O KPUTEPUAM, MPEUIOKEHHBIM yUYUTENIEeM  WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIC YHHBepCcaJIbHbIe y4eOHbIe 1eHCTBUSA:

® BOCIPUHUMATHh U (HOPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U LEJISIMU OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh
MIOSICHEHMSI 110 XO/1y PELIEHMs 3a/1a4i, KOMMEHTHPOBATh MIOJIy4YE€HHBIN pe3yJbTar;



e B X0Je 00CYX/IEHUS 337aBaTh BOMPOCHI 110 CYIIECTBY 00CYXk1aeMOi TeMbI, IPOOIEMBbI, peraeMoi
3aJ]auu, BBICKA3bIBaTh HJIEW, HAILIEJICHHBIE HA MOMCK PEIICHUS, COMOCTABIATh CBOM CYXKIEHHS C
CY)KICHUSAMH JPYIHX YYaCTHUKOB JHAJiora, OOHApYKMBaTh Pas3jIMune M CXOJCTBO IO3MIHUH, B
KOppeKTHOH (popme GopMynupoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHHUS;

® [PEACTAaBIATH PE3YJIbTaThl PEUICHUS 3aJadd, OKCIEPHMEHTa, HCCIEIOBAaHUSA, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hopMaT BHICTYIUICHHS C YYETOM 33/1a4 MPE3ECHTALUU 1 OCOOCHHOCTEH
ayJAUTOPHH;

® [IOHUMATh M UCIOJIF30BAaTh MPEUMYIECTBA KOMAH/IHON ¥ WHANBUAYATbHOW PabOTHI IPH PEIICHUN
y4eOHBIX MaTeMaTHYECKUX 3a71ay;

® [IPUHUMATh IeJIb COBMECTHOW JEATEIbHOCTH, IUITAHWPOBATh OPraHM3aI[MI0O COBMECTHOM padoTHl,
pacnpenensaTe BuAbl paboT, JOTOBApHBATBHCS, OOCYXHAaTh MPOIECC U pEe3yabTaT pPadoTEhI,
0000111aTh MHEHUST HECKOJIBKHX JIFOJICH;

® y4YacCTBOBAThH B IPYNMOBBIX (hopMax paboTsl (00CYXIeHHs, 0OMEH MHEHHSIMUA, MO3TOBBIE IITYPMBI
U JIpyrue), BBIIOJHATH CBOIO YacTh Pa0OThl M KOOPIMHHPOBATH CBOU JACUCTBHUS C APYTUMH
YJIeHaMH KOMaHIbI, OLIEHMBATh KAayeCTBO CBOETrO BKJIaJa B OOMIMH MPOAYKT HO KPUTEPUSIM,
copMyIHPOBaHHBIM yYaCTHUKAMU B3aHMO/ICHCTBUSL.

PeryisiTuBHbIE YHMBepcaJIbHbIe YueOHbIe 1elicTBUSA
Camoopranu3aums:
® CaMOCTOSTEIBHO COCTaBIISATh IUIAH, ANTOPUTM pEMICHUS 3aJadd (WIM €ro 4YacTh), BBEIOMpATh
crocod pemieHus ¢ yY4E€TOM HMCIOIIMXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(POPMAIIHH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTE/JICKT:
® BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS Tpolecca U pe3ylbraTa peuieHHs
MaTeMaTHYeCKOH 3a1auu;
® TMpeaBUACTbh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 33]]a4l, BHOCHUTh KOPPEKTUBBI
B JICATENHHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HANJACHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;
® OILIGHHWBATh COOTBETCTBUE PE3yNIbTaTa AEATEIbHOCTH TOCTABJICHHON IIENIU U YCIOBUSAM, OOBICHATH
MPUYUHBl  JIOCTHKEHUS WM HEIOCTM)KCHHUS 1IeJM, HaXOJWUTh OMIMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDI:

OCO3HaBAaTh M IMPHUMEHITh LEHHOCTHOE OTHOUIEHHE K >KMBOW THpPUPOJE, K COOCTBEHHOMY
OpraHu3My; MOHUMAaTh pPOJIb OWMOJIOTHHM B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOMH
KapTHUHBI MUDA;

YMETh MPUMEHSATh CUCTEMY OHMOJIOIMYECKMX 3HAHMM IMOJI PyKOBOJACTBOM II€Aarora: pacKpbIBaTb
CYIIHOCTb JKMBOI'O, Ha3bplBaThb OTJIMYUSA JKUBOIO OT HEKHUBOIO, IEPEUUCIIATh OCHOBHBIE
3aKOHOMEPHOCTH OpraHM3aluy, (YHKUMOHUPOBAHUS OOBEKTOB, SIBICHHUH, MPOIECCOB >KHUBOM
MIPUPOJIBI, SBOJIOLHMOHHOTO PAa3BUTHS OPraHUYECKOTO MHpPAa B €ro €IMHCTBE C HEXKHBOU
npUpoJIoi; cHOPMUPOBAHHOCTD MPEACTABICHUNH O COBPEMEHHOW TEOPHH SBOJIIOLIMU M OCHOBHBIX
CBUJIETENBCTBAX 3BOJIIOLINH;

BJaJIeTh OCHOBAaMM TOHSATHMHOTO amnmapara M HAy4YHOTO s3bIKa OHOJOTMH: MCIOJIb30BaTh
U3Y4YCHHbIE TEPMHUHBI, TIOHATHUS, TEOPHHM, 3aKOHbl W 3aKOHOMEPHOCTH M OOBACHEHUs
HaOII0AaeMbIX OHOJIOTHUECKUX OOBEKTOB, SIBIEHUH W TPOLIECCOB C OMOpPOW Ha CXEMbl U
ITOPUTMBI,

MOHUMATh CHOCOOBI MOTy4YeHUs! OMOJIOTMUECKUX 3HAHHM; UMETh OIBIT UCIIOJIBb30BAaHUS METOJIOB
OMOJIOTHHM C UENbI0 HU3yYeHUs KHUBBIX OOBEKTOB, OWOJIOTMYECKUX SIBICHUH U IPOIECCOB:



HaOIt0/IeHne, OMKMCaHue, MTPOBEICHUE HECIOKHBIX OMOJIOTMYECKUX OIMBITOB M JKCIIEPUMEHTOB, B
TOM YHCJIE C MCIIOJIb30BAaHHEM aHAJIOTOBBIX M LU(POBBIX MPHUOOPOB U UHCTPYMEHTOB C OMIOPOM Ha
ANTOPHUTM YUEOHBIX JICHCTBUH;

YMETh XapaKTepH30BaThb C OIMOpPOl Ha KJIIOYEBBIE CJIOBA, IUJIaH, CIPABOYHYK HHOOPMALHIO
OCHOBHBIE IPYIIIBI OPraHU3MOB B CUCTEME OPraHUYECKOT0 MHUpa (B TOM UUCIIE BUPYCHI, OaKTEpUH,
pacteHusi, rpuObl, )KUBOTHBIE): CTPOCHHUE, MPOLECCHl JKU3HEACITEIBHOCTH, UX MPOHCXOXKACHUE,
3HaYEHHUE B MPUPOJIE U KU3HU YETIOBEKA;

YMETh OOBSACHATH MOJIOKEHHUE UYEJIOBEKA B CHCTEME OPraHWYECKOr0 MHUpPA, €ro MPOHMCXOXKICHUE,
CXOACTBA U OTJIWYMS 4YEJIOBEKA OT >KUBOTHBIX, XapaKTepU30BaTh CTPOCHHE U IPOLECCHI
KHU3HENEATSIPHOCTH  OpraHM3Ma  YEJIOBEKa, €ro  IMPHCIOCOOJEHHOCTh K  Pa3IMYHBIM
9KOJIOTMYECKUM (haKTOpam;

YMETh ONUCHIBATh KIJIETKH, TKAHH, OPTaHbl, CHCTEMbl OPraHOB M XapaKTepHU30BaTh BaKHEHIINE
OHMOJIOrMYECKHE MPOLIECCHl B OpraHM3Max pacTeHH, )KUBOTHBIX U YeJIOBEKa C OMOPOil Ha IJIaH;
MMETH MPEICTABICHUE O B3aUMOCBSI3M HACJIEJOBAHUS TIOTOMCTBOM IIPU3HAKOB OT POJUTEIBCKUX
¢dbopM c opraHuzanuen KJIETKH, HaJU4YheM B HEM XpOMOCOM KaK HOCHUTEJIEH HacleICTBEHHOM
nHpopManny, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HacJeI0OBaHUS IPU3HAKOB;

UMETh TpeJCTaBIeHHEe 00 OCHOBHBIX (pakTOopax OKpyXKaromed cpeapl, HX pOIH B
KHU3HEEATSILHOCTH U 3BOJIOIUU OPTaHU3MOB; IIPE/ICTaBICHHE 00 aHTPOMIOTeHHOM (PaKTOpE;
UMETh TIPEICTaBICHWE 00 DJKOCHCTEMAaX W 3HAYCHWH OMOpa3zHOOOpasus; O TMIOOAIBHBIX
HKOJIOTHUECKUX MPoOIeMax, CTOALINX Mepel YeIOBEUeCTBOM U CIIOCO0aX UX MPEOI0JICHUS;

YMEThb pellaTh yuyeOHbIe 33aul OMOJIOTUYECKOTO COAEPIKAHUSI, C OMIOPON Ha alTOPUTM Y4eOHBIX
JEHCTBHM, B TOM YHCIIE BBISBIATH MPUYUHHO-CIEACTBEHHBIE CBSI3U, TPOBOAUTH PACUETHI, J€NaTh
BBIBOJIbl HA OCHOBaHHMH MOJTYYCHHBIX PE3yJIbTaTOB;

yMETb CO37[aBaTh U MPUMEHSTHh C MOMOIIBIO MEJarora CJIOBECHbIE M IpadUyecKue MOJEIH JUIs
OOBSICHEHUS] CTPOCHHSI JKUBBIX CUCTEM, SIBJICHUH M MIPOIIECCOB KUBOM MPUPOIBI;

OCO3HABaTh BKJIAJ POCCUNCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTUYECKUX HAYK;

BIIaJIETh HaBbIKaMU paboThl ¢ MH(pOpManMel OHOIOTHYECKOro COJEep>KaHusl, MPeICTaBICHHON B
pasHoil ¢opme (B BuIE TeKcTa, TaOIMYHBIX JaHHBIX, CXEeM, IpaUKOB, AUarpaMM, MOJEJEH,
M300pakeHMit), KPUTHUECKOTO aHaIn3a MHPOPMALUU U OLEHKH €€ JOCTOBEPHOCTH C MOMOIIBIO
YUUTEIS;

YMETh TUIAHUPOBATH TOJ] PYKOBOJCTBOM YUYHUTENS M MPOBOJUTH y4eOHOE HCCIIETOBAaHHE WU
IIPOEKTHYI0 pPaboTy B oO0JacTH OMOJNIOTHMH; C Y4YEeTOM HaMeueHHOM Ienu (HopMyIHpoBaTh
npobieMy, THUMOTe3y, CTaBHTh 3aJadd, BHIOMPATh aJIeKBATHBIE METOJBI JIJISI MX PpEIICHUS,
¢dbopMynupoBaTh  BBIBOJBI;, IMYOJIMYHO NPEACTABIATH  IOJYYEHHBIE  pe3yibTaTbl, YMETh
MHTETPUPOBATH C TIOMOIIBIO Tearora OMOJOTHYECKHE 3HAHUS CO 3HAHUSMH JPYTUX y4eOHBIX
MPEIMETOB; BIAJIeTh OCHOBAMH HKOJOTHYECKOM TPaMOTHOCTH: OCO3HaHHWE HEOOXOIMMOCTH
JEUCTBUM TI0 COXpaHEHUI0 OMOpa3zHOo00pasusi U OXpaHe MPUPOJHBIX AKOCHUCTEM, COXPAHEHUIO U
YKPEIUIEHUIO 3/I0pOBbsI YEJIOBEKA; YMEHHE BHIOUPATh 11€I€BbIe YCTAHOBKH B CBOMX JEHCTBUSAX U
MOCTYIIKAX 110 OTHOIICHHUIO K )KMBOH MPHUPOJIE, CBOEMY3I0POBBIO U 37I0POBBIO OKPYKAIOIINX;
YMETh HCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHMS M HaBBIKM JUISL 3/I0pOBOrO 00pasa >KU3HH,
cOaTaHCUPOBAHHOTO NMUTAHUA U (U3NUYECKON aKTUBHOCTH; HEMPUATHE BPEIHBIX NMPHUBBIYCK U
3aBHCUMOCTEH; yMETh MPOTUBOAEHCTBOBATHIKEHAYYHBIM MAaHUITYJISLIUSAM B 00JIaCTH 3/J0POBbS;
3HaTh W YMEThb TPUMEHATH MPHUEMBl OKa3aHHs TEePBOM TOMOIIM YENOBEKY, BBIpAIIMBaHUS
KYJIBTYpHBIX paCT€HHUI U yXoa 3a JOMAIIHUMH KUBOTHBIMU;

PesynpTathl o rogam GopMyIupyroTCs 10 NPUHLIKITY J0OaBIEHUS HOBBIX PE3yJIbTaToOB OT rojia K
rony

5 KITACC:

XapaKTepu30BaTh C OIMOpPOM Ha KIIOUEBbIE CJIOBa OMOJIOTMIO KaK HayKy O >KMBOW NPUPOJIE;
MEPEUUCHIATh  C  I[OMOIUBIO  YYUTENsd  OCHOBHBIE  3aKOHOMEPHOCTHM  OpraHM3allMH,
(GyHKIIMOHUpOBaHUST OOBEKTOB, SIBJICHHM, MPOIECCOB >XUBOM NPHUPONbI, Ha3blBaTh MPU3HAKU
KHBOT'O, CPABHUBATh C BU3YAJIIbHOM OMOPOI 0OBEKTHI AKHUBOM M HEXKUBOI MPUPOJIBL;



XapaKTepu30BaTb C ONOPOM Ha KIIOYEBHIE CJIOBA 3HAUYE€HUE OWOJOTMYECKMX 3HAaHUM i
COBPEMEHHOT0 YeJIOBEKa; MEePEUUCIATh NMPO(eccHu, CBI3aHHbIE C OMOIOTHEH;

IIPUBOJUTH NIPUMEPHI BKJIaZa OTeUECTBEHHBIX (B ToM umcie B.M. Bepnanckuii, A.JI. YnkeBckuii)
1 3apyOexHBIX (B TOM umcie Apucrorens, Teodpact, [Unmokpar) y4eHbIX B pa3BUTHE OHOIOTHH
C OIIOPOM Ha y4eOHUK U Ipyrue UCTOUHUKU UH(pOpMaIuuy;

UMETH MIPEJICTABICHUE O BaKHEHIINX OMOJIOrMUECKUX MpolLieccax U SBJICHUSX: UTaHUE, JbIXaHUE,
TPAHCIOPT BELIECTB, Pa3paKMMOCTb, POCT, Pa3BUTHE, ABIKEHHE, Pa3MHOXKEHHUE, (POPMHUPOBATH
IIPEJCTABICHNUS O B3aUMOCBSI3U HACJIEIOBAHUS IOTOMCTBOM IIPU3HAKOB OT POAMTEIBCKUX (HOpM ¢
OpraHu3alMe KIETKH, Haau4ueM B HEH XPOMOCOM KaK HOCHUTENIEH HAaCIeICTBEHHON
nHpopManuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HacJel0BaHUs IPU3HAKOB;

BJIQJIETh OCHOBAaMH TOHSATHHHOTO ammaparta M Hay4yHOTO s3bIKa OWOJIOTHMH: HCIOJIb30BaTh C
MIOMOILBIO YUYHUTENS] U3YUYCHHBbIE TEPMHHBI, MOHSTHS, TEOPUHU, 3aKOHBl M 3aKOHOMEPHOCTH [UIs
00BsICHEHUS HAOTIOAAEMBIX OMOJIOTUYECKUX OOBEKTOB, SIBJICHUI U TIPOIIECCOB;

OPUEHTUPOBATHCS B OMOJOTHMUECKUX MOHATHIX M TEPMHUHAX W ONEPUPOBATH MMHU Ha 0a30BOM
YpOBHE (B TOM YHCIIE: JKUBbIE Tejla, OMOJIOIHs, 3KOJIOIHs, LIUTOJIOTUs, aHAaTOMUs, (usnosorus,
Ouosiornyeckas CHCTEMaTHKa, KJEeTKa, TKaHb, OpPraH, CHCTEMa OpraHOB, OpPraHU3M, BHPYC,
JBYDKEHUE, MUTaHUe, (POTOCUHTE3, IbIXaHHE, BbIIEICHUE, Pa3PaKUMOCTh, POCT, Pa3MHOXKEHUE,
pasBuTHe, cpena OOUTaHUSA, MPHUPOJHOE COOOIIECTBO, MCKYCCTBEHHOE COOOIECTBO) B
COOTBETCTBHUU C ITOCTABJICHHOM 33/1a4yeid U B KOHTEKCTE C BU3YaJbHOW OIMOPOA;

pa3nuyarh MO BHEUIHEMY BUAY (M300paKeHMSIM), CXEMaM U ONMCAHUAM JOAJCpHBIE U sIEpPHbIE
OpPraHMU3MBl; pa3inyHble OMOJOTMYECKUE OOBEKTHI: PACTEHHUS, KUBOTHBIX, I'pUOBI, JUIIAWHUKHU,
0aKkTepHuH; NPUPOJIHBIE U UCKYCCTBEHHBIE COOOLIECTBA, B3aUMOCBSI3U OPraHU3MOB B IIPUPOJHOM U
HCKYCCTBEHHOM COOOINECTBax; MpeacTaBUTeNe (iaopsl W ¢ayHbl TPUPOAHBIX 30H 3EMIIH;
naHamadTel MPUPOJIHBIE M KYJIbTYpHBIE C MCIIOJIb30BAaHHEM CIIPaBOYHON HMHbOpManmuu u ¢
IIOMOLUIBIO YYUTEIS;

IIPOBOJIUTH OIMCAHHWE OpPraHUM3Ma IO 3aJaHHOMY IUIaHYy; BBIICNATh CYLIECTBEHHBbIE NPU3HAKU
CTPOEHHS U MPOLECCOB )KU3HEAEATEIbHOCTU OPraHU3MOB, XapaKTEpHU30BaTh OPraHU3Mbl KaK Tella
KHUBOM TPHUPOJIBI, MEPEUUCIATh OCOOCHHOCTH pacTE€HUll, MXUBOTHBIX, I'PUOOB, JHIIAWNHUKOB,
OaKkTepuil U BUPYCOB C OTIOPO HA AJITOPUTM;

pacKkpbeIBaTh TOHSATHE O cpefae oOuTaHus (BOAHOM, Ha3eMHO-BO3IYIIHOW, TTOYBEHHOM,
BHYTPHOPTaHU3MEHHOI), pakTOpax OKpyXkaromeil cpebl;

MPUBOJIUTH IPUMEPHI, XapaKTEPU3YIOLIUe MPUCIIOCOOICHHOCTh OPTaHU3MOB K Cpelie OOUTaHMUs,
B3aMMOCBSI3U OPraHU3MOB B COOOIIECTBAX C BU3yalbHOH OMOPOH;

3HAaTh OCHOBHBIE IMpaBUja MOBEACHUS YEJIOBEKA B MPHUPOAE U OOBACHATH C MOMOIIBIO YUUTEIS
3HAYEHUE NPUPOJOOXPAHHON JEATEIBHOCTH YEIIOBEKA;

pacKpbIBaTh Ha OCHOBE OIIOPHOTO IJIaHa POJIb OMOJIOTMH B MIPAKTUUYECKON AEATEIbHOCTH YEJIOBEKA;
UMETh TpPEJCTaBIeHUEe O CBS3M 3HAHUM OWOJOTMHM CO 3HAHMSAMHU MaTeMaTHKH, (U3UYECKOil
reorpaduu, IpeIMeTOB F'yMaHUTAapHOTO [IUKJIA, pa3JIMYHbIMHU BU/IaMU UCKYCCTBA;

BBINOJIHATE MPAKTUYECKHE pabOThl C TOMOIIBIO YYUTENs, MO alropuT™My (IOUCK MH(OpMAIUK C
WCIIOJIb30BAHUEM PA3JIMYHBIX MCTOYHMKOB; OMNHMCAHME OpraHu3Ma IO 3aJaHHOMY IUIaHy) U
nabopaTopHble paboThl (paboTa ¢ MHUKPOCKONOM; 3HAKOMCTBO C pa3jMYHBIMU CHOCOOaMH
M3MEpPEHUS U CPAaBHEHUS JKHUBBIX 0OBEKTOB);

MOHUMATh CHOCOOBI MOJY4YeHHs] OMOJIOTUYECKUX 3HAHMM; MMETh OIBIT MCHOJB30BAaHUS METOJOB
OMOJIOTHM C IIeNIbI0 HM3y4YeHHUS KHUBBIX OOBEKTOB, OMOJOTMYECKHMX SIBICHHUH M IPOIECCOB:
HaOJI0IeHNe, ONMCaHKe, MTPOBEICHUE HECIOKHBIX OMOJOTMYECKHX OMBITOB M 3KCIIEPHUMEHTOB, B
TOM YHCJE C WCIOJIb30BAaHWEM aHAJIOTOBBIX U IU(PPOBLIX MPUOOPOB W MHCTPYMEHTOB, BIAJETh
JJIEMEHTAPHBIMH TIpUEMaMH PAaOOThI C JIYMOW, CBETOBBIM M HU(PPOBBIM MHKPOCKOIAMH IpPH
paccMaTpuBaHUM OMOJOTMYECKUX OOBEKTOB; COOOATh MpaBuia Oe3omacHOro Tpyda MHpu
pabote ¢ yueOHBIM U J1aOOpaTOpPHBIM 00OPYAOBAaHHEM, XMMUYECKON MOCYI0M B COOTBETCTBHUHU C
MHCTPYKUHUSMHU Ha YPOKE, BO BHEYPOUHOU JESATENbHOCTH;

UCMOJb30BaTh IPH BHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy IO
OMO0JI0THH, CIIPaBOYHBIE MaTepualbl, pecypcel cetu MuTepHerT;



CO371aBaTh C MOMOUIBIO YYUTENs] COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIICHHS, TPAMOTHO
UCTOJIb30BaTh MOHATUIHBIN anmapar OMOJIOTHH, IO BO3MOXXHOCTH, COMPOBOXK/IATh BBICTYIUICHUE
MPE3CHTALINEH;

BJIAJICTh HAaBBIKAMHU PalOTHl ¢ MHQOpMAIMEl OHOJIOTHYECKOTO COJepIKaHUs, MPEACTaBICHHONW B
pa3Hoii ¢opme (B BHIE TEeKCTa, TAOJIMYHBIX JAaHHBIX, CXeM, IpadUKOB, AMArpaMM, MOJEINEH,
M300pakeHMit), KPUTHUECKOTO aHaju3a WH(POPMAIMKA U OLIEHKU €€ JIOCTOBEPHOCTH C IOMOUIBIO
YUHTEIS;

OCYILIECTBISITH OTOOP MCTOYHUKOB OHMOJOrMYECKOd WH(POpPMAlMU B COOTBETCTBHU C 3a/laHHBIM
MIOMCKOBBIM 3aIIPOCOMC TTOMOIIBIO YUHUTEIIS.

6 KJIACC:
XapaKTepu30BaTh C ONOPOM Ha KIIOYEBBIE CJIOBa OOTAaHMKY KaK OHOJOTMYECKYIO HAyKy, €€
pa3zesibl U CBSI3U C IPYTMMH HayKaMU U TEXHUKOI;
MPUBOJUTH TPUMEPHI BKJIaaa oTedecTBEHHBIX (B ToMm umcie B.B. JlokyuaeB, K.A. Tumupsses,
C.I'. HaBamun) u 3apy0exsbix (B ToM uucie P. I'yk, M. Manbnuru) y4eHbIX B pa3BUTHE HAYK O
PaCTeHUSIX C OMOPOIl Ha yUEOHHK U IpYrre UCTOUHUKH HUH(OPMALINK;
BJAJIETh OCHOBAMH TIOHSTHIHOTO ammapara W HAay4YHOTO S3bIKa OHMOJIOTMH: HCIIOJIB30BaTh
W3YYCHHBIE TEPMHUHBI, TOHATUS, TEOPUH, 3aKOHBl M 3aKOHOMEPHOCTH Ui OOBSICHEHUS
Ha0JII01aeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBICHUH U

MIPOIIECCOB; OPUEHTUPOBATHCSI B OMOJIOTMYECKHX MOHATUSAX M TEPMHHAX M ONEPUPOBATH UMM Ha
0a30BOM ypoBHE (B TOM uHclie: OOTaHHKA, PACTHTEIbHAS KJIETKA, pAaCTUTENIbHAS TKaHb, OPTaHBI
pacTeHusi, cucTeMa OpPraHoB pacTeHUs (KOpeHb, moOer, Moyka, JUCT, BUJOU3MEHEHHbIC OpPIaHbl,
LBETOK, IJIOJ, CEMS), PACTUTEJbHBI OpraHu3M, MUHEPAJIbHOE MUTaHUE, (OTOCUHTES, IbIXaHUE,
pOCT, pa3MHOXKEHHE, Pa3BUTHE) B COOTBETCTBUHM C IOCTABJICHHOM 3a7ayeil U B KOHTEKCTE C
BU3yaJIbHOW OIIOPOM;

ONUCBHIBaTh CTPOCHHE U JKU3HENCATEIbHOCTh PACTUTEIBHOIO OpraHuzMa (Ha IpHuMepe
MOKPBITOCEMEHHBIX MJIM IIBETKOBBIX): MOTJIOMICHUE BOJBl U MHHEPAJIbHOE MUTAaHUE, (POTOCUHTE3,
JbIXaHUE, TPAHCIIOPT BELECTB, POCT, Pa3MHOKEHUE, Pa3BUTHUE; CBS3b CTPOCHUS BEr€TATUBHBIX U
reHEpaTUBHBIX OPraHOB PACTEHUM C UX QYHKIHUSAMH C OIIOPOM Ha alIrOpUTM;

pas3nuyaTh U OMUCHIBATH XKHUBBIE M TepOapHble SK3eMIUISIPhl PACTEHUH 10 33JaHHOMY IUIaHY, YacTH
pacTeHuii o M300paKEHUSIM, CXeMaM, MOJEISAM, MYJIsKaM, pelibeHbIM TabIulaM ¢ MOMOILBIO
YUUTENS;

YMETh OIKCHIBaTh KJIETKU, TKAHU, OPTaHbl, CUCTEMbl OPTaHOB U XapaKTepHU30BaTh Ba)KHEHIIIME
OMoJIOrnYecKre MpOoLEeCChl B OpraHu3Max pacTeHUH ¢ OOPO Ha IUIaH;

CpaBHMBAaTh PACTUTEJIbHbIE TKAaHW U OPraHbl PacTEHUN MEXAYy COOOH C MOMOIIBIO YUYUTENs, C
OTIOPOM Ha aNrOPUTM; BBIIOJIHATH MPAKTUYECKHE U JJAOOpaTOpHBIE paOOTHI C MOMOIIBIO YUUTES
nmo Mopdojorud Hu (U3MOJIOTUM PpACTEHH, B TOM 4HCI€ pabOTbl C MHUKPOCKOIIOM C
MOCTOSIHHBIMU  ((UKCHPOBaHHBIMH) M BPEMEHHBIMH MHUKpOIIpenapaTaMy, HCCIe10BaTeIbCKUe
paboTel € UCHOJAB30BaHWEM NPUOOPOB M  HMHCTPYMEHTOB IMPPOBON  J1abopaTopuu;
XapaKTepu30BaTh C ONOPON Ha KIIOYEBBIE CJIOBA IPOLIECCHl JKU3HEIEATENBHOCTH pPAaCTEHUM:
MOTJIOLIEHUE BOJBl MMUHEPAJIbHOE MHUTAaHUE, (DOTOCHUHTE3, ObIXaHUE, POCT, Pa3BUTHE, CIIOCOOBI
€CTECTBEHHOTO U MCKYCCTBEHHOT'O BETeTaTHBHOIO Pa3MHOXKEHUS; CEMEHHOE Pa3MHOXKEHHE (Ha
MIpUMepe TOKPHITOCEMEHHBIX, UJTU [IBETKOBBIX);

BBISIBJISITH C IMOMOILBIO YUUTENSI MPUUMHHO-CIIEICTBEHHBIE CBA3M MEXKIY CTpOE€HHEM U (YHKIUSIMU
TKaHEH U OPraHOBPACTEHUM, CTPOCHUEM U JKU3HEAEITEIBHOCTBIO PACTEHHI;

KJ1acCU(UIIMPOBATH C MOMOIIBIO YUUTENSI PACTEHUS U UX YACTH 10 Pa3HbIM

OCHOBAHUSIM; UMETh MPEJCTABICHNUE O POJIM PACTEHUI B IPUPOJIE U KU3HU

4eJI0BEKa;

MPUMEHSTh MOJIyY€HHBbIE 3HAHUS JJIs BBIPAIMBAHUA U PA3MHOXKEHUS KYJIbTYPHBIX DPAacTEHUH,
OBJIAZIETh NIPUEMAMUBBIPAIIMBAHNS KYJIbTYPHBIX PACTCHMI;

MMOHUMATh CIOCOOBI MOJydyeHUs: OMOJIOTMYECKUX 3HAHWUN; UMETh OMNbBIT HMCIIOJIb30BAHUS METOJIOB
OMOJIOTUU C 1IeNbI0 HM3y4eHHs KHUBBIX OOBEKTOB, OWMOJIOTHYECKUX SIBICHHH U IPOLECCOB:



HaOJI0ICHNE, ONMCaHKe, MPOBEJICHUE HECIOKHBIX OMOJIOTHYECKHX OMBITOB M 3KCIIEPHMEHTOB, B
TOM YHCIIE C MCIOIh30BAaHHEM aHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB U HHCTPYMEHTOB; COOIIOIATH
nmpaBujia 0€30MacHOTO TpyJda Mpu padoTe ¢ Y4eOHBIM M J1aOOpPaTOPHBIM O0OPYIOBAaHUEM,
XUMHYECKON IMOCYJ0 B COOTBETCTBHHM C WHCTPYKLIUSMH TIO BBIMOJTHEHUIO JTa0OPaTOPHBIX H
MPAaKTUYECKUX paObOT Ha YPOKE ¥ BO BHEYPOUHOH JESTEIHHOCTH,

UMETh TMPEICTABICHUE O CBSI3M 3HAHMW OWOJIOTMM CO 3HAHUSAMH MAaTEeMAaTUKH, (U3NICCKON
reorpaduu, IpeIMETOB TYMaHUTAPHOTO IIUKJIA, PAa3JIMYHBIMU BHIaMU UCKYCCTBA;

CO3/1aBaTh C MOMOIIBIO YYUTENS MUCbMEHHBIC W YCTHBIE COOOIIEHUs, 0000mmas nHPOpMAIUIO U3
JIBYX UCTOYHHKOB, TPAMOTHO MCIIOJIb3YS MIOHSATHUHBIN amiiapaT u3y4yaeMoro pasjesia OHoIoruu;
BIIQJICTh HaBBIKAMU paboOTHI ¢ WH(OpManUeld OMOJOTHYECKOTO COJCpIKAHUs, MPEJCTABICHHON B
pasHoii (opme (B BHIIE TEKCTa, TAaOJIMYHBIX JaHHBIX, CXEM, I'papUKOB, TUArpaMM, MOJeIeH,
M300paKeHMI), KPUTHUYECKOTO aHainu3a WH(OPMALUKA M OICHKU €€ JOCTOBEPHOCTU C MOMOIIBIO
YUUTEJISL.

7 KJIACC:
XapaKTepu30BaTh C OMOPOM Ha KIFOUEBbIE CII0BA MPUHIIMIIBI KJIaCCU(DUKALIUU PACTEHUH, OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIbl PAaCTEHUM (BOAOPOCIM, MXH, IUJIAyHbl, XBOIIW, [AalOPOTHUKH,
rOJIOCEMEHHBIE, IOKPHITOCEMEHHBIE WIIH [IBETKOBBIE);
MIPUBOJUTH IPUMEpPHI BKJIaZa oTeuecTBEHHBIX (B ToM uncie I.d. Mopo3zos, H.W1. Basunos, 1.B.
Muuypun) u 3apyoexusix (B ToM uucie K. Jlunneit, JI. [lactep) yueHbIX B pa3BUTHE HayK O
pacTeHusx, Tpubax, JUIIaHMKaX, OAaKTepUsX C ONOpOM Ha Y4YEeOHMK M JIpyrMe HMCTOYHUKH
nHdopmanmu;
BJIAJIETh OCHOBAMM TIOHSTHMHOTO ammapara W HAy4YHOTO S3bIKa OHOJOTMH: HCIIOJIB30BaTh
U3yYEHHbIE TEPMHHBI, IOHATHUSA, TEOPUH, 3aKOHBI M 3aKOHOMEPHOCTH JUIsl OOBACHEHMS
HaO0II01aeMBIX OMOJIOTHYECKUX 00BEKTOB, SIBJICHUI U IPOIIECCOB;
OpPUEHTUPOBATbCSI B OMOJIOTMUECKUX IOHATHSAX M TEepPMUHAX U ONEpUPOBaTh MUMHU Ha 0a30BOM
ypoBHE (B TOM 4HCIe: OOTaHWKA, IKOJIOTHS pPAaCTEHUM, IApCTBO, OTIEN, KJIacC, CEMENCTBO, PO,
BUJ, XHM3HEHHas (opMa pACTEHMH, cpeia OOUTAHUSA, PACTUTENIIBHOE COOOIIECTBO, BBICIINE
pacTeHMsl, HU3LIME pPACTEHHUs, CIIOPOBBIE PACTEHHUS, CEMEHHBIE PAaCTEHUs, BOJOPOCIH, MXH,
IUTayHbI, XBOILM, [allOPOTHUKU, TOJIOCEMEHHbBIE, TIOKPHITOCEMEHHbIE, OaKTepuH, TI'pUOBI,
JUIIAHUKYA, OaKTEpUH) B COOTBETCTBUU C MOCTABJIICHHOH 3ajjauell U B KOHTEKCTE C BU3yaJbHOU
OIOpOi;
pa3nanyaTh U ONUCHIBAThH C TOMOIIBIO YUUTENS )KUBBIE U repOapHbIe IK3EMILISPbl PACTEHUN, YacTH
pacTeHuil Mo M300pa)KeHUsIM, cCXeMaM, MOJEINSAM, MYJsDKaM, pelibe(HbIM TabauIaM; rpuoObl 1Mo
M300paXeHUsIM, CXeMaM, MyJIshKaM; OaKTepuu 10 U300paKeHUSIM;
BBISBJIATh IPU3HAKU KIJIACCOB B CTPOEHUM IOKPBHITOCEMEHHBIX WJIM LBETKOBBIX, IPU3HAKU
CEMEMCTB IBY/I0JIbHBIX U OJHOAOIBHBIX PACTEHHUM C OTIOPOI Ha KJIIOUEBBIE CJIOBA, CXEMBI;
ONpEAENATh CUCTEMATHUYECKOE TMOJOXKEHHE  PACTUTENIbHOTO OpraHu3smMa (Ha Ipumepe
MOKPBITOCEMEHHBIX MJIM LIBETKOBBIX) C TOMOIIBIO ONPEAETUTENbHON KapTOUKH;

BBINIOJHATh TNPAKTUYECKUE U JabopaTopHble pabOThl C IMOMOIIBIO YUUTENsl [0 CHCTEMaTHKe
pacTeHuil, MUKOJIOTMH 1 MHUKPOOHOJIOTUH, B TOM YHCJIE pabOThl C MUKPOCKOIIOM C MTOCTOSIHHBIMU
(pukcUpOBaHHBIMM) W BpPEMEHHBIMH MHKpOIIpenapaTaMH, HCCIIEIOBaTeIbCKUe padoThl C
HCIOJIb30BaHUEM NTPHOOPOB U HHCTPYMEHTOB 1M (PPOBOI TabopaTopuH;

BBIIETISIT CYILIECTBEHHBIE MNPU3HAKU CTPOEHHUS U JKU3HENEATENIbHOCTH pAacTeHUil, OakTepui,
rprOOB U JUIIAHHUKOB C OMOPOH Ha KIIIOUEBbIE CIIOBA;

MIPOBOJIUTH OMHUCAHUE M CPaBHHUBATh MEXJy c000il pacTeHus, rpuObl, TUIIAHHUKH, OAKTEPHH T10
3aJlaHHOMY IJIaHYy; JieJaTh BHIBOAbI HA OCHOBE CPABHEHUS C IIOMOILBIO YUUTES;

OIMCHIBaTh C ONOPOM Ha CIPAaBOYHBIA MaTepHall YCIO)KHEHHWE OpPraHW3allud pacTeHHH B XOJe
HBOJIIOLUMPACTUTEIIEHOTO MUpPa Ha 3eMJIE;

BBISIBJIAITh C TIOMOIIBIO YUYUTENs 4YepThl MPUCIOCOOJIEHHOCTH pacTeHHM K cpeie oOuTaHus,
3HaYEHHUE IKOJIOTUUECKHUX (DAaKTOPOB Il PACTEHUI;

XapaKTepu30BaTh C OMOPOW Ha IJIaH PACTUTENbHBIE COOOILECTBA, CE30HHBIE U IMOCTYIMaTeIbHbIE



W3MEHEHHUS PaCTUTEIbHBIX COOOIIECTB, PACTUTEIBHOCTD (PACTUTENbHBIN MOKPOB) MPUPOIHBIX 30H
Semiu;

MIPUBOJIUTH MPUMEPHI KYTbTYPHBIX PACTCHUN U WX 3HAYCHUS B )KM3HU YEIIOBEKA,

MMOHUMATh MIPUYMHBI U UMETH MPEACTABICHUE O MEPAX OXPAHBI PACTUTEILHOTO MHUPa 3eMJIH;
UMETh TpPEACTABICHUE O POJU PACTeHUi, TPUOOB, JTUIIAWHUKOB, OaKTepuil B MPHUPOAHBIX
COOOIIECTBAX, B XO3SUCTBEHHON JCSITEILHOCTH YEIIOBEKA U €0 MIOBCETHEBHOM KU3HU;

UMETh TPEICTABICHUE O CBS3W 3HAHUN OWONOTMH CO 3HAHWUSAMHU MAaTeMaTHKH, (DU3HUECKOi
reorpaduy, MOPEeIMETOB TYMaHUTAPHOTO IMKJIA, PAa3JIMYHBIMH BHJAMU HCKYCCTBA U
JIEMOHCTPHPOBATh HA KOHKPETHBIX MPUMEPAX C MIOMOIIBIO0 YUUTES,

UCIIOJIb30BAaTh METOJbl OWOJIOTMU: MPOBOJUTH HAOMIOACHHS 32 PAaCTEHUSIMHU, TpUOaMH,
OaKkTepusMU W JIMIIAHHUKAMHU, OMHCHIBATH MX; CTABUTh MPOCTEHIINE OMOJOTUYECKHE OMBITHI H
HKCIIEPUMEHTHI C OIIOPO Ha AITOPUTM YUEOHBIX JACHCTBHIA;

coOmrolaTh MpaBmiia O€30MacHOTO Tpylda Hpud paboTe ¢  ydeOHbBIM U J1abOpaTOpPHBIM
000py/IOBaHUEM, XWMHUYECKOW MOCYJIOW B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBITIOJHEHHIO
1ab0paTOPHBIX U MPAKTHUECKUX padOT HA YPOKE U BO BHEYPOUHOU JNEATEIBHOCTH;

CO3/1aBaTh C OMOPOM Ha CIPABOYHBIM MaTepHUad MHUCHbMEHHBIE M YCTHBIE COOOIICHHS, TPAMOTHO
UCIOJIB3YS MOHATUHHBINA ammapaT U3y4aeMoro pasjeia OMOJOTHH, COMPOBOXKIATh BHICTYIUICHHE
MPE3EHTALNEN, CO3JaHHON C OMOIIBIO YUUTEIIS;

BJIAJIETh HABBIKAMH pabOTHl ¢ MH(MOpMaIuell OHOJOTUYECKOTO COACpPIKAHUS, MPEIACTaBICHHON B
pasHoil ¢opme (B BuAE TEKCTa, TaOMUYHBIX [AaHHBIX, CXEM, I'padUKOB, auUarpamm, MoJeleH,
M300paXKEHUI ), KPUTHYECKOTO aHaIn3a WH(POPMAIMK U OLEHKH €€ JOCTOBEPHOCTH C TMOMOIIBIO
yUUTEs.

8 KJIACC:
XapaKTEepPU30BaTh C OMOPOH Ha IJIaH 300JI0TUI0 KaK OMOJIOTHYECKYIO HayKy, €€ Pa3Jieibl U CBS3b C
JIPYTUMH HayKaMUU TEXHUKOMH;
XapaKTepu30BaTh C OMIOPOI Ha KIIIOUEBBIC CIIOBA MPUHIIUITHI KIaCCU(UKAIINH )KUBOTHBIX, BH]I, KaK
OCHOBHYIO CHCTEMaTHYECKYI0 KaTE€ropHui0, OCHOBHBIE CHCTEMATHYECKHE TIPYIIbl >KUBOTHBIX
(mpocreiimue, KHUIIEYHOIIONIOCTHBIE, TUIOCKHE, KPYIJIbIe M KOJbUaThle YEPBH; UWICHHUCTOHOTHE,
MOJUTIOCKH, XOPJIOBBIE);
MIPUBOJIUTH MPUMEpPHI BKJIaaa oTeuecTBeHHBIX (B ToM uucie A.O. Kosanesckuii, A.H. Ceepuos,
K.N. Ckpsa6un) u 3apyoexnsix (B Tom uucie A. JleBenryk, XK. KioBbe, J. ['ekkenb) yueHbIX B
pa3BUTHE HAYK O KUBOTHBIX C OTOPOI HA YIEOHHK M JPYTrUe UCTOYHUKH HH(POPMAIIHH;
BJaJIeTh OCHOBaMM TOHATHUMHOTO amnmapara M HAy4YHOTO S3bIKa OHOJOTMH: MCIIOJIB30BaTh
W3yYeHHBIE TEPMHHBI, TOHATHSA, TEOPHH, 3aKOHBI M 3aKOHOMEPHOCTH ISl OOBSICHEHHS
HaOII0AaeMbIX OMOJIOTHUECKUX OOBEKTOB, SBJIEHUH M TPOLIECCOB; OPUEHTUPOBATHCS B
OMOJIOTUYECKUX TOHATUSAX M TEPMHHAX M ONEPHPOBATH MMU Ha 0a30BOM ypOBHE (B TOM YHCIIE:
300JI0THsI, HKOJIOTHSI >KUBOTHBIX, CHUCTEMaTHKa, LAPCTBO, THI, OTpPsJ, CEMEHCTBO, PO, BHUI,
KMBOTHAsI KJIETKA, )KUBOTHAsI TKaHb, OPTraH )KUBOTHOTO, CHCTEMa OPTaHOB )KMUBOTHOTO, YKUBOTHBIH
OpraHu3M, NUTaHUE, JbIXaHHe, POCT, pa3BUTHE, KPOBOOOpaIlleHHE, BbIACTICHHE, ONIOPa, JIBUXKEHUE,
pasMHOXKEHHE, pPa3IPaKUMOCTh, pedieKc, OpraHbl YyBCTB, IIOBEJCHHE, cpeaa OOWTaHW,
MPUPOJHOE COOOIIECTBO) B COOTBETCTBHHM C ITOCTABIEHHON 3a/a4eil M B KOHTEKCTE C BU3YaJIbHOM
OMOpOii;
UMETh TpejacTaBieHne 00 OOIMX NpHU3HAKaX J>KUBOTHBIX, YPOBHAX OPraHU3alUU KMUBOTHOTO
OpraHu3Ma: KJIeTKH, TKaHU, OpPTaHbl, CHCTEMbI OPTaHOB, OPTaHH3M;
YMETh OIMCHIBATh KJETKH, TKAHU, OPraHbl, CUCTEMbl OPraHOB M XapaKTEepPH30BaTh BaXKHEUIIINE
OMOJIOTHYECKHE TPOIECCHl B OPTaHW3Max >KUBOTHBIX, CPABHHBATH JKMBOTHBIE TKAHW W OPTaHBI
KHUBOTHBIX MEX]ly COOOM ¢ OMOpO¥ Ha IJIaH, KIIOUEBbIE CIIOBA;
UMETh TPENCTaBICHHE O CTPOSHHHM W TPOIECCaxX KHU3HEISATETHHOCTH JKUBOTHBIX H3y4aeMBIX
CHCTEMaTUYEeCKHX TPYIII: OMOPY M JBHXEHUE, TUTaHUE U MHUIIEBapEHHE, JAbIXaHUE U TPAHCIOPT
BEIIECTB, BBIICTICHNE, PETYIHIINIO U MIOBEICHUE, POCT, PA3MHOXKEHUE U PA3BHUTHE;
BBUSIBIIAITh C TOMOLIBIO  YYUTENss TMPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY CTPOCHHEM,



KHU3HCACATCIIBHOCTBIO U CpGI[OfI 00UTaHUS JKUBOTHBIX N3y4aCeMbIX CUCTEMATUYCCKUX I'PYIIIT;

pa3nuyaTh M ONMCHIBATh C ONOPOM Ha IUIAH JKUBOTHBIX M3Y4YaeMbIX CHUCTEMATHUYECKUX IPYMII,
OTJeNbHBIC OpPraHbl HCUCTEMbI OPraHOB IO CXeMaM, MOJEISM, MYyJIsDKaM, pelnbe(HbIM Tabaumam;
MPOCTEHIINX — MO H300paKEHUSAM; BBIABIATH C OMNOPOM HA aIrOPUTM YUEOHBIX JEHCTBHI
XapaKTepHble IPU3HAKU KJIACCOB WIEHHWCTOHOTMX M XOPJOBBIX; OTPSIOB HACEKOMBIX H
MJIEKOITUTAIOIINX;

BBITIOJIHATE TPAKTUYECKHE M JIabopaTopHble pabOThl € MOMOIIBIO Y4YHMTENs MO Mopdosoruy,
aHaTOMHHU, (DPU3MOJIOTUM M TIOBEACHUIO JKUBOTHBIX, B TOM 4YHCIE Pa0OTBI C MHUKPOCKOIOM C
MOCTOSIHHBIMU  ((DPMKCHPOBAHHBIMH) U BpPEMEHHBIMH MHUKpOIIpEnapaTtaMu, HCCIeI0BaTeIbCKIe
paboThI ¢ UCTIONB30BaHUEM MTPUOOPOB U MHCTPYMEHTOB U(POBOii 1abopaTopuu;

CpaBHMBATh MPEICTABUTENCH OTIAEIbHBIX CUCTEMAaTHUYECKUX TPYII KMBOTHBIX U JIEJIaTh BBIBOJIbI
Ha OCHOBE CPABHEHUS C [IOMOILBIO YUUTENS;

KJIacCU(UIUPOBATh IO MPEAJIOKEHHBIM OCHOBAaHUSM >KMBOTHBIX Ha OCHOBaHMHM OCOOEHHOCTEH
CTPOEHHUS;

ONKCHIBATh C OMOPOH Ha CHPABOYHBIA MarepHall YCIOKHEHHE OpraHu3aliu XUBOTHBIX B XOJE
9BOJIIOLIMM JKMBOTHOTO MMpa Ha 3eMmiie, IBOJIIOLMOHHOIO Pa3BUTHsSI OPraHUYECKOTO MHUpPa B €ro
€IMHCTBE C HEKUBOW MPUPOIOL;

BBISIBISITH C OMOPOM HAa AITOPUTM YYEOHBIX JEHCTBUH YEpTHI MPUCIOCOOIIEHHOCTH XHBOTHBIX K
cpene oOMTaHMs,3HAUYCHUE JJIS1 )KUBOTHBIX IKOJIOTUYECKUX (PAKTOPOB, B TOM YHCIIE aHTPOIOT€HHOTO;
BBISIBJISITH C ONOPON Ha ajlrOpUTM Y4YeOHBIX JEHCTBHII B3aUMOCBSI3U JKMBOTHBIX B IPHUPOJHBIX
COO0O01IeCTBAX, IEMUITUTAHHUS,

YCTAHABIIMBATh IIOCJE IPEABAPUTEIILHOIO AHAIN3a B3aWMOCBS3U JKMBOTHBIX C PACTEHUSIMU,
rpubamu, TUIIAHHUKAMUKA OaKTEPUsIMH B IPUPOAHBIX COOOIIECTBAX;

UMETh IMPE/ICTABICHUE O XUBOTHBIX IPUPOAHBIX 30H 3€MJIM, OCHOBHBIX  3aKOHOMEPHOCTSIX
pacnpoCTpaHEHUSKUBOTHBIX IO MJIAHETE;

UMETb NPEACTABIECHUE O POJIU )KUBOTHBIX B IPUPOJIHBIX COOOIIECTBAX;

packpblBaTh pOJb JOMAIlHUX M HENPOJYKTUBHBIX JKUBOTHBIX B JKM3HM UEJIOBEKa; pOJIb
MIPOMBICIIOBBIX JKHBOTHBIX B XO3SHCTBEHHON JESATENILHOCTH YEIOBEKA U €ro MOBCEIHEBHOMN KHU3HHU,
MMETh IPEJCTaBIECHUE O IPUEMaX yX0/1a 3a JOMAlTHUMH KUBOTHBIMU;

IIOHMMATh IPUYUHBI U UMETH NPEACTABIECHUE O MEPaX OXPaHbl JKUBOTHOTO MUPa 3eMIIN;

UMETh TPEJCTABICHUE O CBA3M 3HAHUM OHOJOTMM CO 3HAHUSMU MaTEeMAaTHUKH, IPEIMETOB
€CTECTBEHHOHAYYHOT'0 ¥ T'YMaHUTapHOTO LKA, pa3JIMYHbIMU BUIaMU UCKYCCTBA;

MMOHUMAaTh CHOCOOBI MOJYYEHHs] OMOJIOTMYECKUX 3HAHWI; UMETh OIBIT MCIOJb30BaHUS METOJOB
OMOJIOTUU C LENbI0 M3Y4YeHUs JKUBBIX OOBEKTOB, OMOJOTMUYECKHX SIBIEHUH M MHPOIECCOB IO
QITOPUTMY  y4eOHBIX  JIeHCTBUM: HaOJIOJEHHE, ONHMCAaHWE, [POBEICHUE  HECIOKHBIX
OMOJIOTHYECKUX OIBITOB M AKCIEPUMEHTOB, B TOM YHCJIE C HCIOJIb30BAaHMEM AHAJIOTOBBIX M
u(ppoBbIX MPUOOPOB M MHCTPYMEHTOB; COOJIIO/IAaTh MpaBuia 0€30MacHOro Tpyja mpu padore c
y4eOHbIM U JIaOOpaTOpHBIM OOOPYAOBAaHMEM, XHMMHUYECKOH TIOCYZ0H B COOTBETCTBUU C
WHCTPYKLUUSMU 110 BBIIOJHEHHIO J1a0OpaTOPHBIX M MPaKTUYECKHMX pabOT Ha YpPOKe U BO
BHEYPOUYHOH 1€ATENbHOCTH;

CO3/1aBaTh C ONOPOM Ha CIPaBOYHBIM MaTepuaj MUCbMEHHBIE U YCTHBIE COOOIIEHMS, IPAaMOTHO
WCIIOJIb3YSl MOHATUNHBINA amnmapaT U3y4aeMmoro pasjena OMOJIOTHH, COMPOBOXKIATH BBICTYIUICHHUE
Mpe3eHTaIMeN C y4eTOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB;

BJIQJIETh HaBBIKAMH paboOTHl ¢ WH(MOpMaIuel OMOJOTUYECKOTO COACpIKAHUS, MPEACTABICHHON B
pasHoil (opme (B BUAE TEKCTa, TAOMUYHBIX JAHHBIX, CXeM, I'padUKOB, AWAarpamm, MOJENEH,
M300pakeHMi), KPUTUYECKOTO aHaian3a WH(OPMAIMKA M OLEHKH €€ JOCTOBEPHOCTH C TMOMOIIBIO
YUUTES.

9IKJIACC
UMETh TpEACTaBICHHE O HayKax O 4YeloBeke (aHaTroMus, (pU3HONOTWs, MEAMIIMHA, TMIHEHa,
9KOJIOTHSI YeJIOBEKa, ICUXOJIOTHS) U UX CBSI3U C IPYTMMH HayKaMH U TEXHHUKOI;
OOBSICHATH C OMOPOIl Ha KIIIOUEBBIE CJIOBA, IUIAH MOJIOKEHUE YEIOBEKa B CUCTEME OPraHUYeCKOro



MHpa, ero MPOUCXOXKACHNUE; CXOACTBA U OTIUYMS YEJIOBEKa OT KUBOTHBIX; IMPUCIIOCOOIEHHOCTD K
Pa3IUYHBIM JIKOJIOTMYECKUM (akTopaMm (UeTOBEUeCKHe pachl M AJalTUBHBIE THIBI JIIOJEH);
POJICTBO YEJIOBEYECKUX pac, HMMETh IMPEACTaBJICHUS O COBPEMEHHOW TEOpUHU DSBOJIOUUU U
OCHOBHBIX CBUJETEIBCTBAX SBOJIIOLNY;

IIPUBOJUTH IIPUMEPHI BKJIaAa oTeduecTBeHHbIX (B ToM umcie .M. Ceuenos, W.I1. [1aBnos, 1.1.
MeunukoB, A.A. Yxtomckuii, [1.K. AHoxuH) u 3apy0exnbix (B ToM yucie Y. ['apseit, K. bepnap,
JI. Tlacrep, Y. /lapBuH) y4deHBIX B pa3BUTHE MPEICTABICHUNA O MPOUCXOXKICHUU, CTPOCHUH,
KHU3HEEATSIbHOCTH, MOBEJCHUH, SKOJOTMH 4YeJIOBEKa M JKUBOTHBIX C OMOPOH Ha Y4YEOHHK H
Jpyryue UCTOYHUKU UHGOpMaIuy;

OPHEHTUPOBATHCS B OMONOTMYECKUX MOHATUSAX M TEPMUHAX M ONEPHPOBATH UMM Ha 0a30BOM
ypoBHE (B TOM YMCJIE: LIMTOJIOTHS, aHATOMHUS YelOBeKa, (M3HOJIOTHS YelOBEKa, TMIHeHa
YeJI0BEKa, 3KOJIOTUSl YEJIOBEKa, KJIETKA, TKaHb, OPraH, CUCTEMa OPraHoB, OPraHU3M, IUTAHUE,
JpIXaHue, KpoBooOpalleHue, 0OMEH BEUIECTB U IPEBpAIlCHUE dHEPIHUH, ABMXKECHUE, BbIICIICHUE,
poOCT, pa3BUTHE, NOBEIECHUE, PA3MHOXKEHUE, Pa3IpakUMOCTb, PETYJIALNs, BHYTPEHHS Cpela,
MMMYHHTET) B COOTBETCTBHH C NTOCTABIICHHOM 3a/1aueii U B KOHTEKCTE C BU3YyaJbHOW OMOPOIA;
MIPOBOJIUTH OMKCAHUE 110 BHEIIHEMY BUIY (M300pakEeHUI0), CXeMaM OOIIUX MPU3HAKOB OpraHu3Ma
YeNoBeKa, YPOBHEH €ro OpraHu3aIii: KIeTKH, TKaH!U, OPTaHbl, CHCTEMbI OPTaHOB, OPraHU3M;
CpPaBHHMBATh C OMOPOM HAa aJrOPUTM Y4EeOHBIX NEHCTBUM KIETKU pa3HbIX TKAHEW, rPYMN TKaHEH,
OpraHbl, CHUCTEMbl OpPIaHOB 4YEJIOBEKAa; IPOLIECCHl >KU3HEAEATEIbHOCTH OpraHM3Ma 4YeJOBEKa,
JieNaTh BBIBOJIbI HA OCHOBE CPaBHEHUS,

pa3nuyath OMOJOTWYECKH aKTUBHBIC BEIIECTBA (BUTAMHHBI, (DEPMEHTHI, TOPMOHBI), BBISBISATH HX
pOJIb B Tpoliecce 0OMeHa BEIECTB U TPEBPALICHUS SHEPTUHU C OITOPOI HA OIPE/IEIICHUS;
XapaKTepu30BaTh C ONOPOM Ha KIIOUEBBIE CJIOBA OMOJIOTMYECKHE MPOIEcChl: OOMEH BEIIECTB U
MIPEBpALCHUE SHEPTUU, NMUTAHUE, JbIXaHHE, BbIIEICHUE, TPAHCIOPT BEIIECTB, JBHKEHUE, POCT,
perynsaius QyHKIUI, UMMYHHUTET, IOBEIEHUE, Pa3BUTHE, PA3MHOKEHHE YETIOBEKA;

BBISIBJIATh C ITOMOLIBIO YUUTENs NPUUYUHHO-CIEACTBEHHBIE CBA3M MEXIY CTPOEHHEM KIETOK,
OpPraHOB, CHCTEM OpraHOB OpraHU3Ma 4YellOBeKa M WX (QYHKUUSAMH; MEXAYy CTPOCHHUEM,
KHU3HEJIEATEIbHOCTBIO U CPEZIoi OOMTaHUS YEI0BEKa;

Co3/laBaTh M NPHUMEHATh C IOMOIINBIO IIEarora CIOBECHbIE W TpapuuecKue MOACTH JUIS
O0BSICHEHUS CTPOEHHSI U (PYHKLIIMOHUPOBAHUS OPTaHOB M CUCTEM OPTaHOB YEJIOBEKa;

UMETh TpPE/CTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEOBAaHUS MPU3HAKOB DPA3INYaTh
HACJIe/ICTBEHHbIE M HEHAcJeICTBEHHble (MH(EKIHMOHHbIE, HEUH(EKIMOHHbIE) 3a00JeBaHUs
4esioBeKa; OOBACHATh 3HAUEHUE Mep MPO(PHUIAKTUKH B IMPEIYNPEKICHUN 3a00JI€BaHUIN YeloBeKa
II0J1 PYKOBOJACTBOM YUUTEIIS;

OOBSACHATH HEHPOrYMOpAJIbHYIO PpETYJSILUI0 TPOLECCOB JKUZHEIACATEIILHOCTH YEJIOBEKa C
HCIIOJIB30BAHUEM CMBICIIOBBIX OIOP;

XapaKTepu30BaTh M CpaBHUBATh OE€3YyCIOBHbIE M YCIOBHBIE pPEQIIEKChl, HACIEACTBEHHbIE WU
HEHACJIEe/ICTBEHHbIE IPOrpaMMbl TOBEACHMS; OCOOCHHOCTH BBICUIEH HEPBHOM JESATEIbHOCTH
4esioBeKa; BUJbl MOTpeOHOCTEN, NaMsITH, MBIIIJICHUS, pEe4YH, TEeMIepaMeHTa, SMOIMH, CHa;
CTPYKTYpPY (YHKIIMOHAJIBHBIX CHUCTEM OpraHM3Ma, HAINPaBJICHHBIX Ha JIOCTUIKEHHE IOJIE3HBIX
MIPUCTIOCOOUTENBHBIX PE3YJIBTATOB C UCIOJIB30BAaHUEM CMBICIOBBIX OIOP;

BBIMOJIHATh NPAKTUUECKUE U J1abopaTopHble paboOThl TOJ PYKOBOJICTBOM YYMTENS IO
Mop¢onorun, aHatoMuu, (U3MOIOTMM M TOBEIEHUIO YeJIOBEKa, B TOM 4HCIE paboOThl C
MHUKPOCKOIIOM C TIOCTOSHHBIMH ((DUKCUPOBAaHHBIMH) M BPEMEHHBIMH MHUKpOIIpenapaTamMu,
UCCIIEeIOBATeNbCKUE paboOThl C  HCMOJb30BAaHUEM NPUOOPOB U HHCTPYMEHTOB LU(POBOI
nabopaTopuu;

pemaTb ¢ OMOpoil Ha aIropuTM Y4YeOHBIX IEWCTBUI ydeOHBIE 3a/a4yM, WCIHOJb3yd OCHOBHBIE
MIOKA3aTelIN 3/10pOBbs 4YEJIOBEKA, IPOBOJUTH pacdyeTbl M JeNaTh BbIBOJbI Ha OCHOBAaHUU
MOJIyYE€HHBIX PE3yJIbTAaTOB;

Ha3bIBaTh U apTyMEHTUPOBATh OCHOBHBIE MPUHIIMIIBI 3J0POBOr0 00pa3a >KU3HU, METOJIbI 3aIUTHI
U YKpEIUICHHs 3/10pOBbsI UE€JIOBEKa: COAJaHCUPOBAHHOE MUTaHHE, COOJIIOJCHHE MPaBUI JIMYHOU
TMTHEHbI, 3aHATUS (QU3KYJIBTYpOH U CHOPTOM, palMOHaJbHAas OpraHM3alus Tpyda H



MIOJTHOLEHHOT'O OT/IbIXa, TO3UTUBHOE SMOLIMOHATIbHO-TICUXMUECKOE COCTOSIHUE;

UCTOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUS Ui COOIIONEHUS 30POBOr0 00pasa KHU3HH,
cOaJaHCUPOBAaHHOTO MUTAHUA, (PU3NYECKOH AKTUBHOCTH, CTPECCOYCTOWYMBOCTH, HENPUATHUS
BPEIHBIX IIPUBBIUEK U 3aBUCUMOCTEN;

3HATh AITOPUTM OKa3aHHs MEPBOW MOMOIIM, HCIIOIb30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHHS B
MIPaKTUYECKON JESATENbHOCTU JUIsl OKa3aHUs IEPBOM NOMOIIM YEJIOBEKY IPH MOTEPE CO3HAHUS,
COJJHEYHOM M TEIUIOBOM YjAapax, OTpPaBJICHUHU, YTOIUIEHHMHM, KPOBOTEUCHHMH, TpaBMax MSTKUX
TKaHEH, KOCTeH CKelleTa, OPraHOB YyBCTB, 0)KOTax 1 0OMOPOKEHHSIX;

YMEThb BBIOMpATh LEJIEBbI€ YCTAHOBKU B CBOMX JIEHICTBUAX U MOCTYNKaX M0 OTHOIIEHUIO K KHBOH
IIPUPOJIE, CBOEMY 3/J0OPOBBIO U 3J0POBbI0 OKPYKAIOILIUX;

UMETh IPEACTaBIECHUE O CBSI3UM 3HAHUM HAyK O YEJOBEKE CO 3HAHUSAMU IIPEIMETOB
€CTeCTBEHHOHAYYHOT0 M ryMaHuTapHoro mukia, OBX, ¢pusnyeckoit KynbTypbl, pa3inuHbIX BUI0B
HCKYCCTBA; YMETb MHTErPUPOBATH C MOMOUIbIO INefarora OMOJOTMYECKUE 3HAHMUSA CO 3HAHUSIMU
IpYruX y4eOHBIX TPEAMETOB;

UMETh TMpPEICTaBICHHS O IIOOATbHBIX AKOJOTHMYECKHUX MpoOJieMax, CTOSIIUX Hepen
YeJI0BEYECTBOM U CIIOCO0aX UX IPEOI0JICHMUS;

MOHUMATh CIOCOOBI MOJMYYEeHUsI OMOJIOTHYECKUX 3HAHUI; UMETh OIBIT MCIIOIB30BAHUS METOJIOB
OMOJIOTUU C LEIbI0 M3Y4YEHUS MKHUBBIX OOBEKTOB, OHOJOIMUECKUX SIBJICHUH U IIPOLIECCOB:
HaOJI0ICHNE, ONMCaHKe, MTPOBEICHUE HECIOKHBIX OMOJIOTMYECKHX OMBITOB M 3KCIIEPHMEHTOB, B
TOM YHCJIE C MCIIOJIb30BAHUEM AHAIOTOBBIX U LU(POBBIX IPUOOPOB U MHCTPYMEHTOB; COOIIOIATh
mpaBwia 0e30macHOro TpyAa mpu paboTe ¢ ydeOHbIM M JTAOOPATOPHBIM O00OpPYIOBaHUEM,
XMMHUYECKOH IOCY/I0M B COOTBETCTBUU C MHCTPYKLHMSAMH IO BBINOJHEHUIO JIAOOPATOPHBIX M
[IPaKTUYECKUX PabOT HA YPOKE U BO BHEYPOUHOU J1€ATEIbHOCTH;

BJIaJIeTh HaBbIKaMM PabOThHl ¢ MH(pOpMaIei OMOJIOrHYECKOro COAEpKaHUs, MPEICTaBICHHON B
pasHoii (opme (B BHAE TEKCTa, TAOMUYHBIX MAHHBIX, CXeM, IpadUKOB, AWArpamMM, MOJENEH,
1300pakeHMi), KPUTHUECKOro aHajau3a WH(GOpPMALUU U OLEHKU €€ JIOCTOBEPHOCTH C MOMOIIbIO
YUUTEIIS;

IUTAHUPOBATh MOJI PYKOBOJICTBOM YUYMTENsI U MIPOBOAUTH Y4€OHOE UCCIIEOBAHUE WIHM IPOEKTHYIO
paboTy B 00JaCTH OMOJIOTHH; ¢ YIETOM HaMEUCHHOH Helu (HOpMyIUpOBaTh MPOOIIEMY, TUIIOTE3Y,
CTaBUTh 3a/1a4M, BHIOMpATh aJEKBaTHbIE METOAbI U1 MX pelIeHusi, (OpMyIMpOBATH BBIBOJIBI,
MyOJIMYHO MPEACTaBIATh MOJIYYEHHbIE PE3YNbTaThl; MPH BHINOJHEHUU IPOEKTOB U Y4EOHBIX
UCCIIeIOBaHUM B 00JacTM OHOJOTMM C IOMOINBIO YYHUTENs IUIAHUPOBAaTh COBMECTHYIO
NEeSTeNIbHOCTh B TpYNIE, CIEIUTh 3aBBINOJIHEHWEM IUIaHA JEHCTBUII M KOPPEKTHPOBAaTh €ro;
aJIeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJaJX B JIEATEIBHOCTh TPYIIBI; MPOSBISATH T'OTOBHOCTH
TOJIEPAHTHO pa3pemiaTh KOH(PIUKTHI;

YMETb XapaKTEpU30BaTh C OMIOPON Ha KJIFOUEBBIE CIIOBA OCHOBHBIE IPYIIIBI OPTraHU3MOB B CUCTEME
OpPraHMYECKOTo MUpa (B TOM YHUCIIE€ BUPYCHI, OaKTEpUH, pacTeHUsl, TPUOBbI, )KUBOTHBIE): CTPOCHHUE,
IIPOLIECCHI JKU3HEEATENBHOCTH, UX MMPOUCXOXKICHNUE, 3HAUEHUE B NPUPOAE U KU3HHU YEJIOBEKA C
MTOMOLUIBIO YUUTEIS;

BJaJIeTh NMpUeMaMu paboThl ¢ Ouosorndyeckoil nHpopmarmen: GopMyaIupoBaTh OCHOBAHUS IS
u3BJIeUYeHUsT U 00001IeHUsT HHPOPMALIUU U3 JIBYX MCTOYHHKOB; MPE0OpPa3oBbIBATH WH(OPMAIIHIO
13 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO C IIOMOLIBIO YUUTEIIA.



TEMATHYECKOE INTAHUPOBAHHUE

5 KJIACC
HaumMmenoBanue KoaudecTBO 9acoB
Ne ALEIT0B 1 TeM DJIeKTpOHHbIe (LM (POBbIe)
n/m | P*A Bcero KoHTpoILHELe IipaxTiaeckue o0pa3oBaTe/ibHbIE PeCypChl
NPpOrpaMmslI padoThI padoThI
buonorus —
1 HAVKA O KIBOI 4 bubmuorexa [JOK
YK https://m.edsoo.ru/7f413368
IpUPOJIe
Metoanl
2 R ——— 4 1 bubmuorexa [JOK
yi https://m.edsoo.ru/7413368
TIPUPO/IBI
Opra"nu3mMel —
3 TGIJ)'Ia JKUBOU 10 1.5 bubsmorexa LIOK
https://m.edsoo.ru/7f413368
TIPUPOJIBI
4 Opranu3mMsl U 6 0.5 bubnuotexa [JOK
cpeza OOuTaHus ’ https://m.edsoo.ru/7f413368
5 [TpuponHsie 6 0.5 bu6muoreka [JOK
coo0I1ecTBa ’ https://m.edsoo.ru/7f413368
6 Kupas npupona 3 bubmuoreka [JOK
M YEJIOBEK https://m.edsoo.ru/7f413368
7 PesepBHOE Bpems 1 Bubmnorexa HOK
P p https://m.edsoo.ru/7f413368
OBIIEE
KOJIMYECTBO
4 )
YACOB I1O 3 0 33

ITPOTPAMME




BbIBOBI

HEOOXOIHUMO
HCII0JIb30BAaTh
OIOPHBIE  CIIOBA
U KIIUIIE.
bubmmorexa LHOK
7 Peseparoe spems I 0 https:/m.edsoo.ru/7f413368
OBIIEE KOJIMYECTBO YACOB 34 35

I10 ITPOIT'PAMME




6 KJIACC

HaumMmenoBaHue Koan4yecTBO 4acoB
Ne A31CI10B 1 TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
n/m| P*A Bcero KoHTpoILHELe TipaxTaaeckue o0pa3oBaTe/bHbIE PeCypChl
MPOrpaMMmsl padoThI padoThI
. bu6mmoreka [IOK
1.
! PacTHTebHbIA opraH3m 8 : hitps://m.eds00.ru/7f4148d0
Ctpoenue u
> MHOT000pasue 11 35 bubmmoreka [IOK
MIOKPBITOCEMEHHBIX ’ https://m.edsoo.ru/7f4148d0
pacTeHui
X
R ;| momoeno
p https:/m.eds00.ru/7f4148d0
Opranm3ma
4 PesepBHOE BpeMst 1 bubmiorexa HOK
P p https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO 34 0 3

YACOB I10 ITPOTPAMME




7 KJIACC

HaumMmenoBaHue Koan4yecTBO 4acoB
Ne A31CI10B 1 TeM DJIeKTpOHHbIe (LM (POBbIe)
n/m| P*A Bcero KoHTpoILHELe TipaxTaaeckue o0pa3oBaTe/ibHbIE PeCypChl
MPOrpaMMmsl padoThI padoThI
1 CucremaTtnieckue 19 45 bubnunoreka LIOK
IpYIIIBI paCTEHUH ’ https://m.edsoo.ru/7f416720
P
2 :zTBE;?;Hom Mupa 2 bubmorexa LOK
P p https://m.edsoo.ru/7f416720
Ha 3emuie
P
3 HaCHTeOHI/II;E( 3 bubmuorexa [JOK
PHpOZL https://m.eds00.ru/7f416720
coo01IecTBax
bubmnoreka IIOK
3
4 Pacrenus n vierosex https://m.eds00.ru/7f416720
5 I'pu6sL. JInmaitauky. 7 b bubmuoreka [JOK
bakrepun https://m.edsoo.ru/7f416720
OBIIEE KOJIMYECTBO 34 0 6.5

YACOB I10 ITPOTPAMME




8 KJIACC

HauMeHoBaHHe KounuecTBO 4acoB
Ne DJleKTpoHHbIe (LM (ppoBbIE)
p/p | PAsAeIon wIem Bcero KoHTpoILHELe TipaxTaaeckue o0pa3oBaTe/ibHbIE PeCypChl
NporpamMMbl padoThI padoThI
N bubmuorexa [JOK
! JKMBOTHEII OpraHsM 4 0.5 https://m.edsoo.ru/7f418886
’ Crpoenne u 12 3 bubnnorexa [JOK
AUBHEACATEIABHOCTD https://m.edsoo.ru/7f418886
OpraHu3Ma >KHBOTHOTO
3 OCHOBHBIE KaTEeropuu 1 bubnnoreka [JOK
CUCTEMATUKU KUBOTHBIX https://m.edsoo.ru/7f418886
4 OnHOKIETOUHbIE 3 1 bubnuorexa [JOK
YKUBOTHBIE - IPOCTEHINE https://m.edsoo.ru/7f418886
S MHOrOKIIETOYHEIE , | Bu6miorexa 1IOK
PKUBOTHBIC. https://m.edsoo.ru/7f418886
KumieynononocTHbIe
6 [Inockue, kpyrisbie, 4 1 bu6mmoreka [JOK
KOJIbYaThIE YEPBU https://m.edsoo.ru/7f418886
bu6mmorexa [IOK
/ Hlaenncrororue 6 ! https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
8 Moumocku 2 0.5 https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
0 Xopziosbie ! https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
10 PriGwr 4 : https://m.edsoo.ru/7f418886
bu6mmorekxa [IOK
11 3eMHOBOIHEIE 3 https://m.edsoo.ru/7f418886
bu6mmoreka [IOK
12| Tlpecwpikaromecs 3 https:/m.edsoo.ru/7f418886
13 e 4 1 bubmuoreka [JOK

https://m.edsoo.ru/7f418886




bu6mmoreka [JOK
14 Mitexonuraiorue 7 1 https://m.edsoo.ru/7f418886
15 PazButue )KUBOTHOTO 4 0.5 bubnuorexa [JOK
Mupa Ha 3emiie ) https://m.edsoo.ru/7f418886
16 JKuBOTHBIE B TPUPOJHBIX 3 bubmmoreka [JOK
coo01ecTBax https://m.edsoo.ru/7f418886
bubmuorexa [JOK
17 KuBOTHEIC 1 HesI0BeK 3 https://m.edsoo.ru/7f418886
bu6mmoreka [IOK
18 Peseparoe Bpems 2 https://m.edsoo.ru/7f418886
OBIIEE KOJIMYECTBO 63 115

YACOB I10 [TPOTPAMME




9 KJIACC

HaumMmenoBaHnue KoaudecTBO 9acoB
Ne " TeM DJleKTpoHHbIe (LM (ppoBbIE)
n/n | PAACTOBUTE Bcero KoHTpoILHELe IipaxTiaeckue o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmmsbl padoThI padoThbI
1 YenoBek — 3 bubmuorexa [JOK
OMOCOIMAIbHBII BUJ https://m.edsoo.ru/7f41aa8c
) CrtpykTypa opranuzma 3 1 bubnuoreka [IOK
yeJIOBeKa https://m.edsoo.ru/7f41aa8c
HeliporymopanbsHas bubnuorexa [JOK
3 8 0.5
perynanus https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
2
4 Onopa n ABwxeHHC > https://m.edsoo.ru/7f41aa8c
5 BuyTpennss cpena 4 0.5 bubnnoreka [JOK
OpraHusma ' https://m.edsoo.ru/7f41aa8¢
bu6mmoreka [JOK
1.
6 KposooGpamerme 4 > https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
/ Hlbrxanie 4 ! https://m.edsoo.ru/7f41aa8c
3 [Iutanue n 6 1 bu6mmoreka [JOK
MUIIEBApEHUE https://m.edsoo.ru/7f41aa8c
9 OOMeH BelecTB 1 4 15 bu6mmoreka [IOK
NpeBpalleHue SJHEPIUU ' https://m.edsoo.ru/7f41aa8c
bu6mmorexa [IOK
2
10 Koxa > https://m.edsoo.ru/7f41aa8c
bu6mmorexa [IOK
1
1 Brinenerme 3 https://m.edsoo.ru/7f41aa8c
12 PasMHOXkeHuE 1 5 0.5 bu6mmorexa [IOK
pa3BUTHE ' https://m.edsoo.ru/7f41aa8¢
13 Opransl 4yBCTB U 5 15 bubnuoreka [IOK
CEHCOPHBIE CUCTEMBI ’ https://m.edsoo.ru/7f41aa8c
14 [ToBenenue u rncuxuKa 6 1 brbmiorera [IOK

https://m.edsoo.ru/7f41aa8c




15 YenoBek u 3 bubmuorexa [JOK
OKpyXKarolas cpenia https://m.edsoo.ru/7f41aa8c
OBUIEE KOJIMYECTBO 63 0
YACOB I10 [TIPOI'PAMME

YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* buosnorus, 5-6 kinaccel/ [laceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u npyrue; o penakuueii [laceunnka B.B., Aknroneproe 001mecTBo
«M3parensctBo «lIpocBemienne»

-buonorus, 7-9 knaccet aBTopsl B. B. Ilaceunuk, I'. C. Kanunosa, C. B. Cymatoxun. AknmonepHoe obiectBo «IIpocBeienney
METOINYECKHUE MATEPHUAJIBI JIJIA YUUTEJIA

- Metonuyeckue pazpabotku 5-9 knace/ Anexcammuna U. FO., Jlaryrenko O.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

[MudpoBoii oOpa3oBaTenbHbI KOHTEHT (educont.ru)

POII

but6mmoreka [{OK

yaklass.ru
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