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IHHOACHUTEJBHAA 3AIINCKA

AnanTtupoBaHHas pabouas mporpamma mo ydeOHomy mpeamery —«bwomorusi» - sBIseTCs
YacThl0 QJaNTUPOBAHHON 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO 0O0IIero oOpazoBaHuUs
00y4aroluXxcs ¢ 3aJ1epKKON ICUXUYECKOTO Pa3BUTHS.

AnanTtupoBaHHas pabouasi mporpamma mo mnpeamery «buornorus» Ha ypoBHE OCHOBHOTO
o0miero oOpa3oBaHMsI COCTaBJI€HA HAa OCHOBE TPEeOOBAaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pasoBaTenbHON MpOTrpaMMbl OCHOBHOro oOmiero ooOpazoanusi, ®I'OC mns gereit ¢ OB3 u
yuebnoro miana ['bOY rumuasuu r. Cei3panu.

BapuaHT naHHOW amanTHPOBAaHHOM NPOrpaMMbl IperoiaraeT, 4ro oOydatommuiics c¢ 3[1P
nojy4aeT oOpa3oBaHME, MOJHOCTHIO COOTBETCTBYIOIIEE IO WTOTOBBIM JOCTHXKEHHSIM K MOMEHTY
3aBepIIeHUs] 00yUeHHs] 00pa30BaHUI0 00YYAIOIIUXCS, HE UMEIOIUX OIPAaHUYECHUN MO BO3MOXHOCTSIM
3JI0pPOBBS, B TE K€ CpOoKU oOydeHus (5 - 9 kmaccol).

[Ipu opranuzanuu  ydeOHOTO mpolecca HEOOXOOUMO  YUUTHIBaTh  ClelU(pUYECKUue
oOpa3oBatenbHbIe MOTpeOHOCTH oOyuatomuxcst ¢ 311P :

e opraHuzanus npoiecca oOydeHus ¢ y4eToM crenuuKkd yCBOCHUS 3HAHUN, YMEHUN U HAaBBIKOB
oOyuaromumucs ¢ 3P ¢ ygyerom Temmna ydueGHOM paboTh! ('momaroBom» MpeabsBICHUU MaTepHaa,
JIO3UPOBAHHOM MOMOIIM B3POCJIOrO, MCIOJb30BAHUM CIELUAIBHBIX METOJO0B, IPHUEMOB U CPEICTB,
CHOCOOCTBYIONIMX KakK OOIIEMY pPa3BUTHIO OOYYaroIIerocs, TaK W KOMIICHCALUUA HHIWBUIYaTbHBIX
HEJ0CTaTKOB Pa3BUTHS);

® yyeT AaKTyaJbHbIX U TMOTCHIMAIbHBIX T03HABATEIbHBIX BO3MOXHOCTEH, oObOecredeHue
WHIUBUIYAJIbHOTO TeMIa OOy4YeHHs ¥ TPOJBIKEHHS B 00pa30BaTEIbHOM MPOCTPAHCTBE JJIsI PA3HBIX
kareropuii ooyqaromuxcs ¢ 3I1P;

. MIOCTOSIHHBIM ~ (IIOLIAroBbIi)  MOHMTOPUHI  PE3YJIbTATUBHOCTH  OOpa3oBaHUd U
c(hOPMUPOBAHHOCTH  COLMAIBHOW  KOMIETEHIMH  OOydYaloIMXCs, YPOBHA HW  JTUHAMUKH
NCUX0(U3NUECKOTO PA3BUTHS;

® [IOCTOSIHHOE CTHMYJIMpPOBAHHE [MO3HABaTEIbHON aKTUBHOCTH, NMOOYXKIEHHE HHTepeca K cele,
OKPY’KaoIIEeMy IPEAMETHOMY U COLIUATIBHOMY MHUPY;

® TIOCTOSIHHAsI TIOMOIIb B OCMBICIICHMH W PACHIMPEHUM KOHTEKCTAa YCBAaWBA€MbIX 3HAHUU, B
3aKpEIICHUH U COBEPIIEHCTBOBAHUM OCBOEHHBIX YMEHUMH;

e crienianbHOe 00yUeHUE «IepeHoCcY» cHOpPMHUPOBAHHBIX 3HAHUN U YMEHHI B HOBBIE CHUTYaAIlUU
B3aNMOJICHCTBHSA C JIEHCTBUTEIHLHOCTBIO;

® pa3BUTHE U OTPabOTKa CPEICTB KOMMYHHUKAIIUU, MPUEMOB KOHCTPYKTHBHOTO OOIEHUS U
B3aMMOJICHCTBHS (C WIEHAMHU CEMbH, CO CBEPCTHHUKAMH, C B3POCIBIMH), (OPMHUPOBAHHE HABHIKOB
COIMAIBHO OJ00PSEMOTO TTOBEACHHUSI.

OBLIASA XAPAKTEPUCTUKA IPEIMETA «bBHOJIOI'USD

buonorust pazBuBaer INpencTaBiIeHHUs] O MO3HABAEMOCTH >KMBOW HPUPOJBI U MeTojax eé
MO3HAHUS, TO3BOJIAET CPOPMHUPOBATH CUCTEMY HAyYHBIX 3HAHUN O KUBBIX CUCTEMAaX, YMEHHS UX
M0JIy4aTh, IPUCBAUBATh U MPUMEHSTH B )KU3HEHHBIX CUTYaLIUSX.

Buonornyeckass moaroroBka oOecrneyrMBaeT IOHMMaHUE OOYYarOIIMMUCS Hay4HBIX
MIPUHIIUIIOB YEJIOBEYECKOW JIeATENbHOCTH B NPUPOJE, 3aKIaJbIBAET OCHOBBI IKOJIOIMYECKOM
KYJIBTYPBI, 3710pOBOI0 00pa3a *KHU3HH.

HEJIN U3YYEHUSA TIPEIMETA «bBHOJIOTI'US»
LlenssMu u3ydeHus OMOJIOTUU HA YPOBHE OCHOBHOT'O 00ILIero 00pa30BaHUs SBIISIOTCS:

1) ¢opmupoBaHue cuCTeMbl 3HaHMM O MpPH3HAKaX MU MpPOLECCAX >KU3HEAEATEIbHOCTH
OMOJIOTHYECKUX CUCTEM Pa3HOTO YPOBHS OpTaHU3aINH;



2) ¢GopmMHupOBaHHE CUCTEMbI 3HAHUH 00 OCOOEHHOCTSAX CTPOCHUS, KU3ZHEAEATEILHOCTH
OpraHu3Ma YeJIOBEeKa, YCIOBHUIX COXPAHEHHUs €ro 3/10pOBbS;

3) ¢opmupoBaHuEe YMEHMII NPUMEHITH METOABI OMOJOTHYECKON HAyKH Uil U3YyYCHHS
OMOJIOTNYECKUX CUCTEM, B TOM YHUCIIE OPraHU3Ma YellOBEKa,

4) dbopmupoBaHHE YMEHHH MCIOIB30BAaTh MH()OPMAIIMIO O COBPEMEHHBIX IOCTIKECHHIX B
obOmactu Ouosoruu [yl OOBSCHEHUS NPOLIECCOB U  SBJICHUH JKMBOH MNpUPOABI U
KHU3HEIEATEIILHOCTH COOCTBEHHOT'O OpPraHu3Ma;

5) dbopmupoBaHue yMEHHH OOBACHATH POJIb OHMOJOTHMHM B NPAKTHUUYECKOW JESATEIbHOCTH
Jro/iel, 3HaYeHHe OMOJIOTHYECKOTO Pa3sHOO0Opasus AJsl COXpaHEHHUs OHocdepsl, MOCIeACTBUS
JeSITeIbHOCTH YeJIOBEKa B IPUPO/IE;

6) QopMupoBaHHE HKOJIOTHYECKOH KYIbTyphl B IIENSX COXPaHEHHS COOCTBEHHOTO
3JI0POBbsI U OXPaHbl OKPYKAIOIIEH Cpeibl.

JlocTikenue 1enei mporpaMMbl IO OMOJIOTUU 00ECIICUMBACTCS PEIICHUEM CIICAYIOLINX
3ajau:

1) mpuobOperenue oOy4arOIUMUCS 3HAHUKW O JKUBOM TPUPOAE, 3aKOHOMEPHOCTSX
CTPOCHUS, >KM3HEICATEIBHOCTH M CperooOpasyroliell poslid OpraHu3MOB, YEJIOBEKE Kak
OMOCOIMAIFHOM CYIIECTBE, O POJIM OHOJOTMYECKOH HAyKH B TPAKTHUECKOW JEATEILHOCTH
JIFOJIEH;

2) oBiaJieHUE YMEHMUSIMHU MPOBOJUThH HCCIIEIOBAHUS C UCIOJIb30BaHUEM OMOJIOIMYECKOTrO
000pyI0BaHUs M HAOJIOJACHHUS 32 COCTOSSHUEM COOCTBEHHOTO OpPraHu3Ma;

3) ocBoeHue mupuEéMOB pabOTBI ¢ OwWoJOrM4eckord wuH(pOpManueld, B TOM 4YHUCIEC O
COBPEMEHHBIX JIOCTHKEHHUAX B 00JaCTH OMOJIOTHH, €€ aHAJIN3 U KPUTUYECKOE OLICHUBAHUE;

4) BocnuTaHHWE OWOJOTMYECKHM U DSKOJIOTMYECKHM TI'PaMOTHOM JIMYHOCTH, TOTOBOM K
COXPaHEHHIO COOCTBEHHOTO 3/10POBbS U OXPAHbI OKPYKAIOLIEH CPebl.

MECTO YYEBHOI'O IIPEJIMETA «BHOJIOT'US1» B YYEBHOM IIJIAHE

CornacHO aJanTUPOBaHHON paboduell mporpaMMe Ha H3y4yeHHE Y4YeOHOro MpeameTa
«buonorus» mo yueOHOMY IUTaHy THMHAa3UU OTBOJIUTCS B 5-9 kiaccax 238 yacoB: B 5 kjacce —
34 gaca (1 yac B Hezeno), B 6 kinacce — 34 vaca (1 yac B Hezpeno), B 7 kiacce — 34 daca (1 yac B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HE/IEIIO).

1. COAEP KAHUE YYEBHOI'O ITPEJIMETA «BUOJIOT US»

S KUIACC

1. Bwuousiorusi — HayKa 0 KMBOIl mpupojae

[Tonstne o >xm3HM. llpu3HaKM >KUBOTO (KJIETOYHOE CTPOCHHE, NHTAaHWE, bIXaHHE,
BBIJICIIEHUE, POCT M Ipyrue npu3Haku). OObEKTHl KUBOW M HEXKXUBOW MPUPOJIBI, UX CpPaBHEHHE.
JKuBas v HeXMBasi IPUPOIA — €AMHOE LIENIOe.

Buonorus — cucrema Hayk o xuBoi npupojae. OCHOBHBIE pa3zeibl Ononoruu (60TaHUKA,
300JI0THS, SKOJIOTHSI, LMTOJIOTHS, aHAaTOMUs, ¢u3nonorus u apyrue pasnensl). [Ipodeccun,
CBSI3aHHBIE C OWOJOTHEN: Bpad, BETEPUHAP, TICUXOJIOT, arpOHOM, JKMBOTHOBOJ M japyrue (4-5
npodeccuit). CBa3b OHMONOTUU C APYTUMH HayKaMu (MaTeMmaTuka, reorpadusi U Apyrue Hayku).
Posib 6roorum B MO3HaHUM OKPY)KAIOILIET0 MUPA U MPAKTUYECKOH JI€ATEIbHOCTH COBPEMEHHOTO
YyeJioBeKa.

Kabuner Oumonoruu. IlpaBuna moBeneHuss u paboThl B KaOuHeTe ¢ OMOJIOTMYECKUMU
npubopamMu U MHCTPYMEHTaMH.

Buonornyeckue TEepMUHBI, TMOHATHSA, CUMBOJBL. VICTOYHMKH OWONOTHYECKUX 3HAHMM.
[Touck wHpOpMaLIMU C HUCHOJB30BAHUEM pPA3IMUYHBIX HCTOYHHUKOB (HAY4HO-IIOMYJIIpHAS



JauTepaTypa, CripaBouYHUKU, IHTEpHET).

2. Meroabl U3y4eHusl KUBOH MPUPOIBI

HaydHble MeTONbI M3YYCHHS KHBOW MPUPOJBI: HAOIIOIEHUE, YKCIIEPUMEHT, OMHUCAHUE,
usMepenue, knaccudukanusd. [IpaBuna paboThl ¢ yBEIMYUTEIbHBIMU PUOOPAMH.

Meron omnucanus B Owuosnoruu (HaArJISIHBINA, CIIOBECHBIH, cXeMmaTrudeckuit). Merton
u3MepeHus (MHCTPYMEHTHI u3MepeHwus). HaOmrogeHne u 3KCIEpUMEHT KaK BEIyIIUE METOIbI
Ouosnoruu.

Jlabopamopnwvie u npaxmuueckue padoomot

Hzyuenue nabopaTopHOro o0Opyn0oBaHUs: TEPMOMETPHIL, Bechl, yamku [letpu, mpobupku,
mMeH3ypku. [IpaBuia paboTsl ¢ 000pyI0BaHHEM B IIKOJIBHOM KaOHHETE.

O3HaKOMJIEHHE C YCTPOWCTBOM JYIIbI, CBETOBOI'O MUKPOCKOIIA, TIPAaBUIIa PaOOTHI C HUMHU.

O3HakOMJIEHHME C pacTUTEIBbHBIMH M JKMBOTHBIMHM KJIETKamMH: ToMata u apOysa
(HaTyparnbHble Tnpenapatsl), UHQYy30punu TyhenbKd U TUAPH (TOTOBBIE MHKpPOIpPENaparbl) C
MOMOUIBIO JIYIIbl U CBETOBOI'O MUKPOCKOIIA.

DKCKypcuu unu 6udeoIKCKypcuu

OBnazneHre METOJaMH U3yUYEHUS )KUBOW IPUPOJIbI — HAOIIOJEHUEM U SKCIIEPUMEHTOM.

3. OpraHu3Mbl — TeJjia ;KMBOIl NPUPOABI

[TonsitTue 06 opranusme. JlosaepHble U siiepHble OopraHu3Mbl. KieTka u €€ OTKpBbITHE.
Knerounoe crpoenue opranusmoB. Llurosmorus — Hayka o kierke. Kierka — HaumeHbluas
eAVHHIIA CTPOCHUS M IKU3HEACATEILHOCTH OPraHU3MOB. YCTPONCTBO YBETUYHMTEIHHBIX
npuOOpoB: Jymbl U MUKpockona. CTpoeHre KJIETKH IMOJ CBETOBBIM MHKPOCKOIIOM: KJIETOUHAs
00011049Ka, IUTOIIIA3Ma, SIPO.

OIHOKJIETOUHbIE M MHOTOKJIETOYHBIE OpraHu3Mbl. KIIeTKH, TKaHU, OpPraHbl, CHUCTEMBI
OpTaHOB.

XKuznenesrensHocts  opraHu3smMoB.  OCOOEHHOCTHM ~ CTpPOEHMS M IPOLECCOB
KU3HEACSITEIIbHOCTH Y PACTEHUMN, ’KUBOTHBIX, OaKTEpHil U TPUOOB.

CBoiicTBa OpPraHW3MOB: TIWTAaHUE, JbIXaHWE, BBIJICTICHUE, JBI)KCHHE, Pa3MHOXEHUE,
pa3BUTHE, Pa3IPAKUMOCTh, IPUCTIOCOOIEHHOCTh. OpraHu3M — eUHOE IENOoE.

PaznooOpa3ue opraHu3MoB U UX KiIaccH(UKaius (TaKCOHbI B OMOJIOTMH: APCTBA, TUIIBI
(oTmensl), KIacchl, OTpsiAbI (TIOPSIKH), CEMEUCTBA, pOAbl, BUJIbI. bakTepru u BUPYCHI Kak (OPMBbI
JKU3HH. 3HaueHue OaKTepril 1 BUPYCOB B MIPUPO/JIC U B KU3HH YEITOBEKA.

Jlabopamopnuvie u npakmuueckue padbomaol

N3yueHne KIETOK KOXKMIIBI Yellyd JyKa MOJ JYNOW M MHUKPOCKONOM (Ha HpUMEpE
CaMOCTOSITENIbHO MPUTOTOBJIIEHHOTO MUKpPOIIpEnapara).

O3HakoMJICHUE C MPUHIIMTIAMHU CUCTEMATUKH OPTaHU3MOB.

Habmronenue 3a motpebieHuEM BOJIbI PACTCHUEM.

4. Opranu3Msl 1 cpea 00UTaHUA

[lonsstTue o  cpege  oOurtanus. BopaHas,  Ha3eMHO-BO3AyITHAs,  IOYBEHHAas,
BHYTpUOpraHu3MeHHasi cpenbl ooutanus. [IpeacraBurenu cpen ooutanus. OcoGeHHOCTH cpen
oburtanust opranu3moB. [IpucnocobnaeHust opranu3MoB K cpene ooutanusi. Ce30HHbIE U3MEHEHUS
B KU3HHU OPTaHU3MOB.

Jlabopamopmuwvie u npakmuueckue padoomaot.

BrisBiaenre npucrnocoOleHuid OpraHu3MoB K cpefe oOuTaHuss (Ha KOHKPETHBIX
npuMepax).

DKCKypcuu unu 6udeoIKCKypcuu.

PactutenbHbII ¥ )KMBOTHBIA MUP POJTHOTO Kpas (KpacBeaeHue).



5. Ilpupoansbie cooduecTBa

[lonstTue o mpuUpOAHOM coodmiecTBe. B3aMMOCBS3M OpPraHu3MOB B NPHPOJIHBIX
coobmectBax. [IumeBbie cBsizu B cooOuiecTBax. [IuineBble 3BEHbs, LENU U CETH NUTAHUA.
[IpousBoguTenu, MNOTPEOUTENN U Ppa3pylIUTENId OPraHUYECKUX BEIIECTB B MPUPOTHBIX
coobmiectBax. Ilpumepsl mpupoIHBIX cooOmiecTB (Jiec, MpyA, 03€pO U JAPYrue MPHUPOJHbBIE
co00111eCTBA).

HckyccTBeHHBIE COOOIIECTBA, UX OTJIMYUTENbHBIC MPU3HAKK OT MPHPOTHBIX COOOIIECTB.
[TpyunHBI HEYCTOMYMBOCTH HMCKYCCTBEHHBIX cOOOIIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B
JKU3HU YeJIOBEKa.

[Tpuponnsie 30HbI 3emin, ux odutarenu. druopa u dayHa TpUPOAHBIX 30H. JlanamagThI:
MIPUPOJIHBIC U KYJIBTYPHBIE.

Jlabopamopuwvie u npakmuueckue padoomaot.

M3ydyeHrne HCKYCCTBEHHBIX COOOIIECTB M HMX oOOHTareneil (Ha mpuMmepe akBapuyma u
JPYTUX UCKYCCTBEHHBIX COOOIIECTB).

DKCKypcuu uiu 6udeoIKCKypcuu.

W3ydeHue nmpupoAHBIX cOOOIIECTB (HAa MpuMepe Jlieca, o3epa, NmpyAa, Jyra U JpYyrux
MIPUPOTHBIX COOOIIECTB.).

N3yuenune ce30HHBIX SIBJICHUH B )KHU3HU MIPUPOTHBIX COOOIIECTB.

6. 7KuBasi npupojaa u 4ejioBeK

H3MeHeHUs B MPHUPOJAE B CBSI3U C Pa3BUTHEM CEJIbCKOTO XO3SHCTBA, MPOU3BOJACTBA U
pPOCTOM YHCIEHHOCTH HacesJeHHs. BiusHue denoBeKa Ha >KMBYIO MPUPOJY B XOJI€ UCTOPHUHU.
['mobasibHBIE SKOJOTUYECKHUE MPOOJIEMBI. 3arpsi3HEHUE BO3AYITHON M BOJAHOW 000J0YEK 3eMIIH,
noTepu TOYB, WX MpenoTBpameHue. IlyTm coxpaHeHuss OWOIOTHYECKOTO pa3zHOOOpasmsl.
OxpaHsieMble TEpPPUTOPUHU (3aMOBEIHUKH, 3aKa3HUKW, HAIMOHAIbHBIE MMAPKHU, TaMSITHUKU
npupobl). KpacHas kuura Poccuiickoii @eneparuu. Oco3HaHue KU3HU KaK BEIMKOW IEHHOCTH.

Ilpakmuueckue padomeul.

[IpoBenenune akuuu no yOopke Mycopa B OimkaillneMm Jiecy, Mapke, CKBEpe WM Ha
MPUILIKOIBHON TEPPUTOPHH.

6 KJIACC

1. PacrurteabHblii Opranuzm

boranuka — Hayka o pacteHusax. Paznmenst Ooranuku. CBs3b OOTAaHMKH C JPYTUMH
HayKaMH M TeXHUKOH. OO111e Mpu3HaKu pacTeHHUH.

Pa3nooOpasue pacrenuii. YpoBHU OpraHU3aIMM PACTUTEIBLHOrO OpraHu3Ma. Briciiue u
Husmue pacteHus. CriopoBble U CEMEHHBIE PACTEHUSI.

PacturenbHas kiertka. M3ydeHue pacTUTEIBHOM KIIETKH I10J CBETOBBIM MHKPOCKOIIOM:
KJIETOYHasi 000JI0YKa, S/ApO, IUTOIMIa3Ma (TUIACTUIbl, MUTOXOHJIPUH, BAKYOJIH C KIETOYHBIM
cokoM). PacturenpHble TkaHU. OYHKIIMH PACTUTEIBHBIX TKAHEH.

Oprassl 1 cUCTEMBI OpraHoB pacTeHHnil. CTpOCHHE OPraHOB PACTUTENBHOTO OPraHU3Ma, X
POJIb U CBSI3b MEXKIY COOOM.

Jlabopamopuvie u npakmuueckue padoomaoi.

N3yuenne MUKpOCKOITUYECKOTO0 CTPOEHUS JINCTA BOJHOTO PACTEHUS JIIOEH.

W3ydeHue CTpoeHUs pacTUTENIbHBIX TKaHEeH (MCII0JIb30BaHUE MUKPOIIPENapaToB).

M3yueHre BHEUIHETO CTPOSHMsI TPaBIHHCTOIO ILIBETKOBOTO pacTeHHUs (Ha >XUBBIX HIIU
repOapHBIX SK3EMIUIIPAaX PAaCTeHUM): MACTYIIbs CyMKa, peibka JuKasi, JIOTUK €IKUH U Jpyrue
pacTeHus.



OO6HapyxeHrne HEOPTaHUYECKUX U OpraHMYeCKHUX BEIIECTB B PACTEHUU.

DKCKypcuu unu 6udeoIKCKypcuu.

O3HakoMJIEHHE B IPUPOAE C LIBETKOBBIMU PACTCHUSMHU.

2. CtpoeHue U MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEeHU

Crtpoenue cemsiH. CocTaB U CTPOCHHE CEMSH.

Bunel xopHell U TUNbBI KOPHEBBIX cucTeM. Bunomsmenenus kopHeid. Kopenb — opran
MOYBEHHOTO (MUHEpPAIbHOTO) MuTaHnus. KopHu ¥ KOpHEBBIE cUCTeMbl. BHelHee n BHyTpeHHEee
CTpoeHHEe KOpHS B cBsizu ¢ ero ¢yHkuusmu. KopueBodh uexsvk. 30HbBI KOpHA. KopHeBble
Bosiocku. Poct kopHs. [lormoiienue KOpHSAMU BOABI U MUHEPAJIbHBIX BEIIECTB, HEOOXOIUMBIX
pacTeHuto (KOpHEBOE AaBJieHUE, 0cMOC). Bugon3aMeHnenre KopHe.

[ToGer. Pazputne nobera u3 mouyku. CtpoeHue creOiisi. BHENIHee M BHYTPEHHEE CTPOCHUE
aucta. Bugousmenenus 1oOeroB: KOpHEBHIE, KIyOeHb, JykoBula. WX cTpoenue,
Ouosoruueckoe u xo3sicTBeHHOe 3HadeHue. [loder u mouku. JluctopacnonoxeHue u JIUCTOBas
mo3auka. Ctpoenue u GyHKIUH Jucta. [IpocTeie U cI0XHBIE IUCThS. BUION3MEHEHNS TCTHEB.
OCOoOeHHOCTH BHYTPEHHETO CTPOCHHS JIMCTA B CBS3M C ero (DyHKIHMSIMH (KOXKHUIA U YCThHUIIA,
OCHOBHAs TKaHb JIUCTA, MPOBOJIAIINE IMy4KH). JIUCT — OpraH BO3yITHOTO MUTAHUSI.

Crtpoenue u paznoo6pasue nBetkoB. Couserus. [Imonapl. Tumnsl mionos. Pacnpoctpanenue
IUIO/IOB M CEMSH B IIPHPO/IE.

Jlabopamopnvie u npakmuueckue padomal.

W3ydyeHue cTpoeHUsI KOPHEBBIX cCHCTEM (CTEp)KHEBOM M MOYKOBATOM) Ha MpUMEpe
repOapHbIX SK3EMILIIPOB WU )KUBBIX PACTCHHIA.

W3yueHne MUKpomnpenapara KJIeTOK KOPHSL.

O3HaKOMJICHHE C BHEIIHUM CTPOCHHEM JINCTHEB U JIUCTOPACIOJIOKEHHEM (Ha KOMHATHBIX
pacTeHusIx).

N3yueHne cTpoeHUs! BEreTaTUBHBIX M T€HEPaTUBHBIX MOYEK (Ha MpUMepe CUPEHH, TOMOISA
U IpYTUX PacTeHUi).

N3yueHre MUKPOCKOTIMYECKOTO CTPOCHUS JINCTA (Ha TOTOBBIX MHUKpOIpenapaTax).

PaccmarpuBaHue MHUKPOCKOMMYECKOTO CTPOEHUS BETKHM JepeBa (Ha T'OTOBOM
MHUKpOIpenapare).

HccnenoBanue cTpoeHUs: KOPHEBUILA, KITYOHS, TyKOBHIIBI.

N3yuenune CTpOeHHUsI IBETKOB.

O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMH COLIBETUH.

N3yueHne CTpoeHUs: CEMSIH ABYAO0IbHBIX PACTCHUH.

W3yueHne CTpOCHUSI CEMSTH OJTHOIONBHBIX PACTECHHN.

3. 7Ku3HenesTEJbHOCTh PACTUTEILHOI0 OPraHnu3Ma

OOMeH BeliecTB y pacTeHuH

Heopranuueckue (Bojga, MUHEpaJbHbIE COJM) U OpraHMYecKHe BelecTBa (OENKH, KHUPHI,
YIJIEBOBI, HYKJIIGHHOBBIE KHCIIOTHI, BATAMUHBI W JIPYTHe BEIIeCTBa) pacTeHus. MuHepaibHOe
MUTaHUEe pacTeHUM. Y 100peHHs.

IIuranue pacrenus.

[Tornomenne KOpHSAMH BOJbI M MHUHEPAIbHBIX BELIECTB, HEOOXOIAMMBIX PpACTEHUIO
(kopHeBoe maBieHue, ocmoc). IlouBa, e€ miomopoaue. 3HadYeHHe OOpPaOOTKHM TIOUBHI
(oKyuMBaHME), BHECEHUS YyJIOOpEHHI, MNPOPEKUBAHUSA MPOPOCTKOB, IMOJIMBA IS SKU3HH
KYJIBTYPHBIX pacTeHu. [ napomnonuka.

®otocunHTe3. JIUCT — OpraH BO3AYIIHOTO MUTAaHUS. 3HAUeHUE (OTOCHHTE3a B IPUPOE U B
’KU3HU YEJIOBEKa.



JbIXaHue pacTeHus.

JpixaHue KOpHA. PpIxjeHHE MOYBBI JUIS  YIydlIEHUs JbIXaHUsS KOPHEH. YCIoBuA,
IPEMSTCTBYIONINE JAbIXaHUI KopHeH. JIucr kak opraH apixaHust (YCTBUYHBIN ammapar).
[Toctymienne B sucT armochepHoro Bo3ayxa. CuiibHas 3anbUIEHHOCTh BO3AYyXa, Kak
HPENATCTBUE AJs JbIXaHus JUCTbeB. CTeOenb Kak opraH JbIXaHus (HAJIW4YME YCTBhUIL B KOXKHIIE,
yeyeBruek). OCOOCHHOCTH JbIXaHUS pacTeHWid. B3auMOCBsA3b JAbIXaHUS pacTeHHs C
(oTOCHHTE3OM.

TpaHCHOpT BelecTB B pAaCTeHUM.

CBsI3b KJIETOUHOTrO CTpOeHUs cTeds ¢ ero pyHkuusamu. Poct crebns B nuny. Kitetounoe
CTpOEHHE CTeONsI TPaBSIHHCTOTO PACTEHHs: KOXKMIA, MPOBOAAILINE IYyYKH, OCHOBHAs TKaHb
(mapenxuma). Knerounoe ctpoenue cTebias ApeBECHOTO pacTeHus: kopa (mpodka, 1y0), kaMOuii,
JpeBecuHa U cepiaueBuHa. Poct crebns B Tommuuy. IIpoBonsmme TkaHu KopHs. TpaHcmopt
BOJbI M MMHEPAJbHBIX BEIIECTB B pPAacTeHUM (COCYIbl APEBECHHBI) — BOCXOMSALIMH TOK.
Hcnapenue Boxbl yepe3 credenb M JUCTbS (TpaHcmupauus). Perynauus ucnapeHus BOJABI B
pacTeHuy. BiusiHue BHEIIHUX YCIOBUN Ha UCIapeHUe BOJbl. TpaHCIIOPT OpraHMYECKUX BEIIECTB
B pacTeHUU (CUTOBUIHbBIE TPYOKH 1y0a) — HUCXoAUI TOK. [lepepacnipenenenue U 3anacanue
BELIECTB B pacTeHUU. Beiaenenue y pacrenuit. Jlucronasn,.

PocT u pa3BuTHe pacteHus.

IIpopactanue cemsiH. YcinoBusa MpopacTaHus cemsiH. [loaroroBka ceMsiH K IOCEBY.
Pa3BuTHe MpopoCTKOB.

OOpaszoBarenbHble TkaHu. KoHyc HapacTtaHuss mobera, pocT KOHYMKA KOPHS.
Bepxymieunsiit 1 BctaBouHBIA pocT. PocT KopHS u cTebns B TommuHy, KamOmii. OOpa3zoBanue
TFOJMYHBIX KOJIEL y JpPEBECHbIX pacTeHHil. BnusHue (UTOrOpMOHOB Ha pPOCT pPaCTEHUS.
PocroBsle 1BHkeHUs pacTeHUH. PazBuTre nmobera 13 movkHu.

PasMHoOeHHe pacTeHuit u ero 3HaueHue. CeMeHHOe (T€HEepaTUBHOE) pPa3MHOKEHUE
pactenuii. L{Betku u couserus. OnbuieHue. IlepexkpécTHoe ombuieHHE (BETPOM, KMBOTHBIMH,
BOJZIOM) W camoornbuieHHe. [[BoiiHOe ormonoTBopenue. HacnenoBanue mnpu3HAKOB 000MX
pacTeHUN.

BereratuBHoe pa3MHOXKEHHE LIBETKOBBIX pacTeHUd B mpupoje. BererarnsHoe
pa3MHOXKEHHE KyJabTypHbIX pacTeHuil. Kionbel. CoxpaHeHHe NPHU3HAKOB MAaTEPUHCKOIO
pacTeHust. X0341iCTBEHHOE 3HAUE€HUE BET€TaTUBHOTO Pa3MHOKEHHS.

Jlabopamopuvie u npakmuueckue padbomal.

HaGnronenue 3a pocToM KOpHS.

Hab6monenue 3a poctom mooera.

Omnpenenenue Bo3pacta JepeBa Mo Cruiy.

BrisiBneHune nepeBukeHNs BOABI 1 MUHEPAIBbHBIX BELIECTB 110 APEBECUHE.

Habmionenue npouecca BblATICHNS KUCIOPO/Ia Ha CBETY aKBAPUYMHBIMH PaCTEHUSIMH.

N3yuenue poau peIXJICHHs IS JbIXaHNs KOPHEH.

OBnanenve nmpuéMaMy BEreTaTUBHOTO PAa3MHOXKEHHUS pacTeHUM (UepeHKOBaHHE MOOEroB,
YepeHKOBAaHUE JIUCTHEB U JAPYTrHe) Ha MPUMepe KOMHATHBIX PaCTEHHH (TpaJeCKaHIMs, CEHITONS,
OeroHus1, caHceBbepa U JPYrue pacTeHus).

Omnpenenenne BCX0KECTH CEMSH KyIbTYPHBIX PACTEHHM U MOCEB UX B TPYHT.

Habmroienue 3a pocToM M pa3BUTHEM IIBETKOBOTO PACTEHUS B KOMHATHBIX YCIOBUSX (Ha
npuMepe (Gacoy WK OCEBHOT'O TOPOXa).

Omnpenenenue ycaoBUil MpOpacTaHMs CEMSH.

6 KJIACC



2. PacTurtesbHbBI OpraHu3zM

Boranuka — Hayka o pactreHusx. Pasmenst Ootanuku. CBs3b OOTaHUKM C JIPYTUMHU
HayKaMH M TeXHUKOH. OO1Ie MpU3HAKH PaCTECHHA.

PaznooOpa3ue pacreHuil. YpoBHU OpraHuU3alld PacTUTEIHLHOTO OpraHui3Ma. Bricimiue u
Husue pacteHus. CopoBble U CEMEHHBIE PACTEHHUS.

Pacturenphnas knetka. M3ydeHue pacTUTEIbHOM KIETKU MOJ CBETOBBIM MHUKPOCKOIIOM:
KJIEeTOYHasi 000JI0YKa, S/ApO, HUTOIMJIa3Ma (TUIaCTHIbl, MUTOXOHJIPUH, BAKYOJIH C KIETOYHBIM
cokoM). Pacturenpubie TkaHu. OYHKIUU PACTUTENbHBIX TKAHEH.

Opransl U cucTeMbl OpraHoB pacTeHuil. CTpoeHre OpraHoB PaCTUTEIHLHOTO OpraHu3Ma, UX
POJIb U CBSI3b MEXKIY COOOH.

Jlabopamopnvie u npakmuueckue padbomal.

H3ydeHre MUKPOCKOIIMYECKOTO CTPOCHHUS JIUCTA BOJHOTO PACTEHHUS AJIOACH.

W3ydeHue CTpoeHUs pacTUTENBbHBIX TKaHEeHl (MCII0Ib30BaHHE MUKPOTIPENapaToB).

N3yyeHne BHENIIHETO CTPOCHHS TPABSHUCTOIO IIBETKOBOTO pacTeHUs (Ha KUBBIX WITU
repOapHBIX SK3EMIUISIPAaX PAaCTEHUH): MACTYIIbs CYMKa, pelbKa IUKasl, JIIOTUK €IKUU U Ipyrue
pacTeHus.

OO6HapyxeHrne HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB B PACTCHUHU.

DKCKypcuu unu 6udeoIKCKypcuu.

O3HaKOMJIEHHE B IPUPOJE C IIBETKOBBIMU PACTEHUSMHU.

3. CrpoeHue H MHOT00Opa3ue NOKPHITOCEMEHHBIX PACTEHU

Crtpoenue cemsiH. CocTaB U CTPOCHHE CEMSH.

Bunel xopHeli U TUNbl KOpPHEBBIX cucTeM. Bupomsmenenus kopHeid. Kopenb — opran
MOYBEHHOTO (MUHEpaAIIbHOT0) nMuTanus. KopHU ¥ KOpHEBbIE CUCTeMbl. BHelTHee U BHyTpeHHEE
CTpoeHHe KOpHS B cBsizu ¢ ero ¢yHkiusMu. KopHeBoil uexnuk. 30HbI KOpHs. KopHeBbie
Bosiockd. Poct kopus. [lornomieHne KOpHSIMH BOABI U MUHEPAIbHBIX BELIECTB, HEOOXOIUMBIX
pacTeHuio (KOpHEBOE JaBJeHUE, OCMOC). Buaon3MeHeHne KOpHe.

[To6er. Pazputue nmodera uz mouku. Ctpoenue credmusi. BHenmHee u BHyTpeHHEe CTpOeHUE
aucta.  BupousMeHeHus 1oOeroB: KopHeBuule, KiyOeHb, JykoBuna. Mx crpoenue,
Ouonornyeckoe U Xo3sicTBeHHOe 3HaueHue. [lober u mouku. JlucropacmnonoxeHue u JUCTOBas
Mo3auka. Ctpoenue u GpyHKIHM aucta. [IpocTeie U clioKHbIE TUCThsI. BuaoON3MeHEeHUs INCThHEB.
Oco0OeHHOCTH BHYTPEHHEIr0 CTPOEHMsSI JIUCTa B CBSI3U C €ro (pyHKUMAMHU (KOXKHIIAa U YCTHUIIA,
OCHOBHas TKaHb JIUCTA, MPOBOJIAIINE My4KH). JINCT — OpraH BO3AyITHOTO MUTAHUSI.

Crpoenue u pazHooOpasue 1BeTkoB. Couerus. [Inoasl. Tunsl mnonos. Pacnpoctpanenue
IUIOJIOB U CEMSIH B IPUPO/IE.

Jlabopamopmuwvie u npakmuueckue padoomaol.

W3ydyeHne CTpoeHUsT KOPHEBBIX CHCTEM (CTEpKHEBOW W MOUYKOBATOH) Ha MpUMeEpe
repOapHbIX SK3EMILISIPOB WU )KUBBIX PACTCHHIA.

W3ydeHne Mukpornpenapara KJIeTOK KOpHSI.

O3HaKOMJIEHHE C BHEIIHUM CTPOEHHUEM JIUCTHEB U JINCTOPACIIONOKEHNEM (Ha KOMHATHBIX
pacTeHusIx).

W3ydeHne cTpOeHHs BEreTaTUBHBIX U T€HEPATUBHBIX MOYEK (Ha MPUMEpPE CUPEHH, TOMOIs
U IPyTUX PacTeHUi).

N3ydyeHre MUKPOCKOITUYECKOTO CTPOEHHUS JIUCTa (Ha TOTOBBIX MUKpOIIpenapaTax).

PaccmaTpuBanre MUKpPOCKOIIMUYECKOTO CTPOCHUS BETKH JepeBa (Ha TOTOBOM
MHUKpOIIpenapare).

HccnenoBanue cTpoeHus: KOPHEBUILA, KITYOHS, TyKOBHIIBI.



N3ydenune cTpoeHus BETKOB.

O3HaKOMJIEHHE € PA3IMYHBIMU TUIIAMH COL[BETHUH.

N3yuenue CTpOeHHUsI CEMSIH ABYIOJIbHBIX PACTCHUM.

W3y4eHne CTpoeHHs CEMSH OAHOAOIbHBIX PACTCHUM.

4. 7Ku3zHeaesITeJbHOCTh PACTUTEIBHOI0 OPraHNu3Ma

O0OMeH BelecTB y pacTeHUH

Heopranudeckue (Boja, MUHEpalIbHBIC COJIM) U OpraHUYEcKHe BerecTBa (OelKu, KHUPHI,
YIJIEBO/bI, HYKJIIEMHOBBIE KHCIIOThI, BUTAMUHBI U JIpYr'He BellecTBa) pacTeHus. MuHepaibHOe
MMTaHUEe pacTeHUM. Y 100peHHS.

IInTanmne pacrenus.

[Tornomenne KOPHSMH BOJbBI M MHHEPAIbHBIX BEUIECTB, HEOOXOAMMBIX PACTEHUIO
(kopHeBoe paBineHue, ocmoc). IlouBa, e€ mnnogopoaue. 3HaueHHEe O0OpPaOOTKM IMOYBBI
(oKyuuBaHME), BHECEHMs YHOOpEHHH, NpOPEKUBAHUS HPOPOCTKOB, IOJUBA Ui JKU3HU
KYJIbTYPHBIX pacTeHHu!. [ uapononuxa.

dotocuHTe3. JIUCT — OpraH BO3AYNIHOTO MUTAaHUS. 3HaUeHHe (POTOCHHTE3a B MIPUPOJIE U B
JKU3HU 4EJIOBEKa.

JbIxanue pacrenus.

[pixaHne KoOpHA. PpIxjeHue MOYBBI Ui  YJOydlIEHUs JbIXaHUsS KOPHEH. Y CIIOBUA,
NPEMSITCTBYIONIME JAbIXaHUI KopHei. Jlucr kak opraH apixaHus (YCTbUYHBIA —ammapar).
[Toctymenne B sucT armochepHoro Bo3ayxa. CuiibHas 3anbUIEHHOCTh BO3AYXa, Kak
HPENATCTBUE M JbIXaHus JUCTbeB. CTeOenb Kak opraH JbIXaHus (HAIW4YMe YCThHIL B KOXKHIIE,
yeueBnuek). OCOOEHHOCTM JIbIXaHUs pacTeHuil. B3auMocBs3b JAbIXaHHUS pacTeHUs C
(OTOCUHTE3OM.

Tpancnopr BewiecTB B PaCTEHHUH.

CBsI3b KJIETOUHOTO CTPOEHMS cTebs ¢ ero pyHKuusmMu. Poct crebins B unny. Knerounoe
CTpoeHHe cTeOJid TPaBSIHUCTOIO PACTEHUS: KOXKMIIA, MPOBOJASIIME IYYKH, OCHOBHAs TKaHb
(mapenxuma). Kiierounoe crpoenue ctediist ApeBECHOr0 pacTeHus: kopa (rmpoOka, J1y0), kaMOui,
NpeBecuHa U cepiaueBuHa. Poct crebns B Tommuuy. [IpoBoxsimiue TkaHu KOpHs. TpaHcmopt
BOJBI M MMHEPAJbHBIX BEIIECTB B PAacTeHUM (COCYIbl APEBECHHbI) — BOCXOMALIMHA TOK.
Hcnapenne Bonbpl yepe3 crebenb W JUCThs (TpaHcmupanus). Perymsuust ucrnapeHus BOIbl B
pacTeHuy. BiusiHue BHEIIHUX YCIOBUN Ha MCIapeHue BOJbl. TpaHCIOPT OPraHMYECKUX BEIIECTB
B pacTeHUU (CUTOBUIHbBIE TPYOKH J1y0a) — HUCXoAAUN TOK. [lepepacnipenenenue U 3anacanue
BELIECTB B pacTeHUU. Beiaenenue y pacrenui. JIncronasn.

PocT u pa3BuTHe pacrenus.

IIpopactanue cemsiH. YcioBusa mpopacTaHus cemsiH. [loaroroBka ceMsiH K MOCEBY.
PasButHe npopocTKoB.

ObpaszoBarenbHble TkaHW. KoHyc HapacTtanuss mobera, pocT KOHYMKA KOPHS.
Bepxymieunslii 1 BcTaBouHBIH pocT. PocT kopHs u ctebns B TonmuHy, kKamouii. OOpa3zoBaHue
TOJMYHBIX KOJIEL y JpPEBECHbIX pacTeHuil. BnusHue (UTOrOpMOHOB Ha pPOCT pacTEHUS.
PocroBsie nBukeHus pacteHuii. PazButre modera u3 movkH.

PasmHoxeHue pacteHuit u ero 3HaueHue. CeMeHHOe (T€HEpaTUBHOE) pPAa3MHOKEHUE
pacrenuid. l[Betku u conBerus. Onbuienue. [lepekpéctHoe ombuieHHE (BETPOM, KMBOTHBIMH,
BOJZIOW) W camoomnbuieHHe. [[BoiiHOe ormomoTBopeHue. HacnmemoBanume mNpH3HAKOB 000MX
pacTeHUN.

BereraruBHoe pa3MHOXKEHHE LIBETKOBBIX pacTeHUN B Ipupoje. BererarusHoe
pasMHOXEHUE KyJIbTYypHbIX pacTeHuid. Kionbl. CoxpaHeHHE NPU3HAKOB MATEPUHCKOTO



pacTeHus. X03sMCTBEHHOE 3HAYCHNE BET€TaTUBHOTO Pa3MHOKEHHUSL.

Jlabopamopnusie u npakmuueckue paoomaol.

Habumronenue 3a pocToM KOpHS.

Hab6nronenue 3a pocrom mobera.

Omnpenenenne Bo3pacra JepeBa Mo CINITY.

BrrsBrienue nepeBuKeHUs BOJIBI 1 MUHEPAIBHBIX BEIIECTB 110 IPEBECHHE.

Habmionenue npouecca BbIACTICHUS KACIOPO/Ia HA CBETY aKBAPUYMHBIMH PaCTEHUSMH.

W3ydenune ponu peIXJICHHS JJIs JbIXaHHsI KOPHEH.

OsnasieHne mpuéMaMu BETETaTUBHOTO Pa3MHOXKEHHS PACTCHUH (YEpEeHKOBAHHE IOOEroB,
YEepPEeHKOBAaHUE JIUCTHEB U JAPYTrHe) Ha MPUMEpPEe KOMHATHBIX PACTEHHH (TpaJeCKaHIMs, CEHITONS,
OeroHusi, caHCeBbEpa U JPYTrUe PaCTCHUS).

OmnpeneneHne BCXOKECTH CEMSIH KyJIbTYPHBIX PACTEHUH U IIOCEB UX B TPYHT.

HaGumronenne 3a pocToM M pa3BUTHEM LIBETKOBOTO PACTEHMsI B KOMHATHBIX YCIOBHSX (Ha
npumepe $pacoiau Ui IOCEBHOIO TOpoXa).

Omnpenenenne yCIoBUi MPOpacTaHUs CEMSH.

7 KIIACC

1. CucremaTnyeckue rpynnbl pacTeHui

Knaccudukanus pacreHuii. Bung kak ocHOBHas cucteMaThdeckas kareropusi. Cucrema
pactutenbHOro mMupa. Husmiue, BbICIIME CIIOPOBBIE, BBICIINE CEMEHHbIE pacTeHHs. OCHOBHbIE
TaKCOHBI (KaTeropuu) CUCTEMAaTHUKH pacTeHuil (L[apcTBO, OTIEIN, KJIAcc, MOPAIOK, CEMEHCTBO,
pox, Bun). Mcropusi pa3BUTHUSI CUCTEMATHUKH, ONMCAHUE BHUJIOB, OTKPBITUE HOBBIX BUIOB. Poib
CHCTEMAaTHKH B OMOJIOTHH.

Husmme pacrenus. Bonopociau. O0mas xapakrepuctuka Bogopocieil. OHOKIETOYHbIE U
MHOTOKJIETOYHBIE 3€JIEHBIE BOAOPOCIU. CTPOCHHE U JKU3HEIEATENBHOCTD 3€JIEHBIX BOJLOPOCIIEH.
PasmuoxkeHue 3enéHbIx Bojmopocieit (becmonoe u mosioBoe). bypsle U KpacHbIE BOJOPOCIH, UX
CTPOEHHE U KU3HEESATENbHOCTh. 3HAUEHUE BOJIOPOCIIEH B IPUPOJIE U JKU3HU YEJIOBEKa.

Bricmine cropoBbeie pacteHusi. MoxoBuanble (Mxwu). OOmias XxapakTepuCTHKa MXOB.
CrpoeHre U KU3HEIEATENbHOCTh 3€NEHBIX U c(harHoBbIX MXOB. IIpucnocoGieHHOCTh MXOB K
JKU3HH HAa CHJIBHO YBJIQXKHEHHBIX IMOuYBax. Pa3sMHOXEHHE MXOB, LIMKJI Pa3BUTHs Ha MpUMeEpe
3eI€HOr0 Mxa KyKyHKWH JIEH. Ponb MxoB B 3a0osiaunMBaHUM MOYB U TOPHOOOpPa30BaAHUU.
Hcnonb3oBanue Topda M NPOAYKTOB €ro MepepadOTKH B XO3SIWCTBEHHOH J€ATENbHOCTH
YeJI0BEKA.

[TInmaynoBuHbBIE (ITnayner). XBOIIEBU/IHbIE (XBomm), [TanopoTHUKOBHUAHBIE
(ITamopotHukm). OOmas XapakTEPUCTHKA. Y CIOXHEHHE CTPOCHUS TMaroOpOTHUKOOOPA3HBIX
pacTeHuil 1Mo cpaBHEHUIO ¢ MXxaMH. OCOOEHHOCTU CTPOEHHUS M KU3HEIEATENbHOCTH IJIayHOB,
XBOLIEH W  ManopoTHUKOB. Pa3MHOXeHHWE ManopoTHUKOOOpasHeIX. Llukn — pa3BuTHA
NanopoTHUka. Poib ApeBHHX NanmoOpOTHUKOOOpa3HbIX B OOpa30BaHWM KaMEHHOIO YIJIsl.
3HaueHue MarnopoTHUKOOOPA3HBIX B MPUPOJIE U KUZHU YETIOBEKa.

Bricime cemeHHble pacTeHus. [onocemenHble. OOmas xapakTepUCTHKA. XBOWHBIE
pacTteHus, uX pazHooOpasue. CTpoeHHE U KHU3HEIEATeNbHOCTh XBOWHBIX. Pa3MHOXeHMe
XBOMHBIX, IUKJI Pa3BUTHs HA IPUMEPE COCHBI. 3HAUEHHE XBOWHBIX PACTEHUN B PUPOJIE U )KU3HU
YyeJioBeKa.

[ToxpeiTocemenHble (IBeTKOBBIE) pacTeHusa. OOmas xapaktepuctuka. OcoOeHHOCTH
CTPOCHHUSI M JKU3HEACATEIbHOCTH TOKPBITOCEMEHHBIX KaK Hanbosee BbICOKOOPTraHM30BAHHOU
TPYIIIBI PacTeHHM, X rocmojacTBO Ha 3emue. Kiaccudukammsi mMOKpPHITOCEMEHHBIX PACTEHUM:



kimacc JIBymonmpHbie U  kinacc OpHoposbHble. [lpu3Hakm knaccoB. Ilukn  paszButus
IIOKPBITOCEMEHHOT'O PACTEHHUSI.

CemelicTBa TOKPBITOCEMEHHBIX (IIBETKOBBIX) pPACTEHUM (M3ydaroTcsd TpU CEMENHCTBa
pacTeHUid 1o BBIOOPY Y4HMTeNs C Y4€TOM MECTHBIX YCIOBHM, MPH 3TOM BO3MOXKHO H3y4aTh
ceMmeiicTBa, He BOIIEIINE B MepeueHb, €CM OHM SBJISIOTCS Hanboliee pacnpoCTpaHEHHBIMU B
JIAHHOM pervone). XapakTepHble MpPU3HAKU ceMeicTB kiacca JBynonbubie (KpecTouBeTHbIe,
wim Kamyctabie, Po3ousernbie, unu Po3oBbie, MoTbuibKOBBIe, Wi boOosbie, [lacnéHoBble,
CrnoxHonBeTHble, Wik AcTtpoBble) U kiacca OpnHoponbHble (JlwieiHble, 3maku, WK
MstnukoBbie). MHorooOpa3sue pacTeHui. JlukopacTymme TpeACTaBUTEIN  CEMEHCTB.
KynpTypHBIE IPEICTABUTENIN CEMEUCTB, UX UCIIOIb30BAHUE YEIIOBEKOM.

Jlabopamopnvie u npakmuueckue padbomal.

W3ydyeHue cTpoeHHsI OJIHOKJIETOYHBIX BOAOPOCIEH (HAa NHpUMepe XJIaMUIOMOHAAbl U
XJIOPEIUIBI).

N3ydeHne cTpoeHHs MHOTOKJIETOUHBIX HUTYATBIX BOJOPOCIIEN (Ha IPUMEPE CIIUPOTUPHI U
YIIOTPHUKCA).

M3ydeHne BHEITHETO CTPOCHUS MXOB (Ha MECTHBIX BHJIAX).

W3yueHue BHELIHEro CTPOCHUS NAaIOPOTHUKA UITU XBOILA.

W3ydeHne BHEIIHEro CTPOEHMSI BETOK, XBOM, LIUIIEK U CEMSH T'OJIOCEMEHHBIX PacTeHUM
(Ha mpuMepe eln, COCHbI UJIU JINCTBEHHUIIBI).

N3yueHue BHELIHEro CTPOCHUS TOKPHITOCEMEHHBIX PACTEHUH.

Wzyuyenue mnpuszHakoB mpezactaBureneii cemeiictB: KpectouBernsie (KamycTtHbie),
Pozousernsie  (Po3oBeie), MotbuibkoBeie  (boGoBrwie), IlacnénoBble, CnoKHOLBETHBIC
(Actpossie), JIuneitabie, 3naku (MATIMKOBBIC) HAa TepOAPHBIX M HATYpabHBIX 00pa3iax.

OmnpeneneHue BHJIOB pacTeHMH (Ha mpuMepe TpEX CEMEHCTB) C HCMOJIb30BAHUEM
OINpEACINTENEH PACTEHNI WIN ONPEAEIUTENBHBIX KAPTOUEK.

2. Pa3BuTHe pacTUTEJbHOTr0 MUpPa Ha 3emJie

DBOJIIOIIMOHHOE PAa3BUTHE PACTHTENLHOrO Mupa Ha 3emie. CoxpaHeHHWE B 3€MHOU KOpe
pacTUTEIBHBIX OCTATKOB, X U3ydeHHUE. «KHBbIE NCKONIAEMBIE» PACTUTENBHOIO HapcTBa. JKU3Hb
pacteHuii B Boze. IlepBbie HazeMHbIe pacTeHus. OCBOEHHE PACTEHUSAMU CYIIH. DTalbl pa3BUTHS
HA3eMHBIX PACTEHUN OCHOBHBIX CHCTEMaTHYECKUX Ipymil. Beimepiiue pacteHus.

DKeKypcuu unu 6udeoIKCKypcuu.

Pa3zButue pactutenbHoro Mupa Ha 3emie (IKCKypcHs B MAJI€OHTOJIOTMYECKUHA WU
KpaeBequecKuil My3ei).

3. Pacrenusi B npUPOAHBIX COO0IIECTBAX

Pactenus u cpena oburanus. Dkonornueckue ¢GakTopbl. PacTeHUs U yCIOBUS HEXHBOU
OpUPOJBI: CBET, TeMIepaTypa, Biara, arMoc(epHbIii Bo3qyX. PacTeHuss M yCIOBUS KUBOU
OPUPOIBL: MPSMOE U KOCBEHHOE BO3JEHCTBHE OpPraHM3MOB Ha pacTeHus. lIpucmocoGieHHOCTh
pacTeHuil kK cpesie oOuTaHus. BzanMocBsi3u pacTeHui Mex 1y co6oi U ¢ IpyrMMH OpraHU3MaMHu.

PactutenbHble  cooOmiectBa.  BuagoBoll  cocTtaB  pacTHTENBHBIX  COOOLIECTB,
npeoOiajgatomye B HUX pacTeHus. PacmpeneneHue BHIOB B PACTUTENBHBIX COOOIIECTBAX.
Ce30HHBIE U3MEHEHHUS B )KU3HU PACTUTENILHOTO coobIecTBa. CMeHa pacTUTENIbHBIX COOOIIECTB.
PactutenbHOCTH (pacTUTENbHBIN TOKPOB) MPUPOIHBIX 30H 3emin. Diopa.

4. PacreHusi M YeJIOBEK

KynbTypHble pacTeHHs U UX MPOUCXOKAeHue. LleHTpsl MHOrooOpas3us 1 MpOUCXOXKACHUS
KYJIBTYPHBIX pacTeHHH. 3emienenue. KyabTypHble pacTeHUsl CEIbCKOXO3SMCTBEHHBIX YTOAMM:
OBOIIHBIE, TUIOAOBO-SITOAHbBIE, MOJeBble. PacTenust ropona, 0coOEHHOCTh TOPOJACKON (HIOPHI.



[Tapku, mecomapku, CKBEpbl, OOTaHMYECKUE cajbl. JlekopaTHBHOE NBETOBOJCTBO. KOMHaTHBIE
pacTeHus, KOMHAaTHOE LIBETOBOJACTBO. IlocimeacTBus NeATENbHOCTH YENIOBEKAa B JKOCHUCTEMAX.
Oxpana pacTuTeNbHOr0 MUpa. BoccTaHOBIEHNE YMCICHHOCTH PEIKUX BUJIOB PACTEHUN: 0CO00
oxpansiemble npupoansie Tepputopun (OOIIT). Kpacnas kuura Poccun. Mepbl coxpaHeHUs
pacTUTEIHLHOTO MUPA.

DKCKypcuu unu 6udeoIKCKypcuu.

N3yuyenue cenbCKOX035UCTBEHHBIX PACTEHUN PErMOHA.

W3ydeHre COpHBIX pacTEHUMN peruoHa.

5. I'pu6sbl. JInmaiinuku. bakrepun

['pubbl. OOmas xapakrepuctuka. Llnsmounsie rpulbl, UX CTPOCHUE, MUTAHUE, POCT,
pasmMHOkeHne. CheTo0HbIE U SIIOBUTHIE TPUOBI. Mephl PO MIaKTUKN 3a00I€BaHUH, CBSI3aHHBIX
¢ rpubamu. 3HaueHUE LUISTMOYHBIX I'PUOOB B MPUPOTHBIX COOOIIECTBAX M KU3HU YEJIOBEKA.
[TpoMbInIeHHOE BRIPAIIMBAHKUE HUIAIIOYHBIX TPUOOB (IIAMITHHBOHBI).

[TnecHeBbie rpubObl. [posxkeBble TPHObI. 3HAUEHUE TUIECHEBBIX M APOXKEBBIX TPHOOB B
IIPUPOJIE U )KU3HU YesloBeKa (IuIleBas U (papMaleBTHUECKas IPOMBIIIJIEHHOCTD U APYTHE).

[Tapasutnueckue rpudbl. PazHooOpasue u 3HaYeHHE Mapa3uTUUYECKUX T'PUOOB (TONOBHS,
CHoOpbIHbs, (urodTOpa, TPyTOBUK U nApyrue). boprba ¢ 3a0oieBaHUSMHU, BBI3BIBAEMBIMU
apasuTUUYECKUMU IpuOaMH.

JInmaliHUKU — KOMIUIEKCHbIe opraHu3Mbl. CTpoeHue numaiiHukoB. Ilutanue, poct u
pa3MHOKEHHUE JIUIAHHIUKOB. 3HAUCHUE JIMIIAHHIKOB B MPUPOJIE U KU3HU YETIOBEKA.

baktepuu — nosnepusie opranu3mbl. O0mIas xapaktepuctuka O6akrepuil. bakrepuanbhas
KieTka. Pa3MHOkeHume Oaktepuil. Pacmpoctpanenuwe Oakrepuii. Pa3sHooOpasme OakTepuid.
3HadyeHrne OakTepwii B MPHPOTHBIX COOOIIECTBaX. boOJe3HETBOpHbIE OakTepUM H  MeEpPHI
npoduIakTUKU 3a00J€BaHUM, BbI3bIBaEMBIX OakTepusmMH. baktepun Ha ciyxOe y udenoBeka (B
CEJIbCKOM X035 ICTBE, IPOMBILIIEHHOCTH).

Jlabopamopnvie u npakmuueckue padoomul.

N3ydyeHne CTpOEHMSI OJHOKJIETOYHBIX (MYKOpP) M MHOTOKJIETOYHBIX (TIEHHUIIMILI)
IUIECHEBBIX IPUOOB.

N3yueHune CTpoeHHs IUIOAOBBIX TeN IUIAMOYHBIX I'pHOOB (MM HM3Y4EHHUE NUIAIIOYHBIX
rpu0OB Ha MYJIsIKaX).

N3ydenune cTpoeHus JTUIIAaiHUKOB.

N3yueHue cTpoeHns: 6akTepuii (Ha FOTOBBIX MUKpONpenapaTax).

8 KUIACC

1. 7KuBoTHbIii oprannzm

300J10THs — HayKa O KUBOTHBIX. Pa3znensl 300morun. CBsA3b 300JI0TMH ¢ JPYTUMH HayKaMu
Y TEXHUKOM.

OO6mue mnpu3HaKd >KUBOTHBIX. OTIMUYMSA >KUBOTHBIX OT pacTeHuid. MHoroobpasue
’KUBOTHOTO MUpa. OJHOKJIETOYHBIE U MHOTOKJIETOYHbIE XKMBOTHbIE. DopMa Tella KUBOTHOTO,
CUMMETpUS, pa3MepHI TeIa U JPYToe.

KuBoTtHas knetka. OTKpbITHE KUBOTHOU KieTku (A. JleBenryk). CTpoeHHe >KUBOTHOU
KJIETKU: KJIETOYHasi MeMOpaHa, OpraHOWJbl MEPEeIBHKEHUs, SJIPO C AAPBIIIKOM, IUTOIIa3Ma
(MUTOXOHAPUH, MUILEBAPUTENbHBIE U COKPATUTEIbHBIE BAKYOJIH, JIN30COMBI, KJIETOYHBIN LIEHTP).
[Tponeccel, npoucxozsmue B kierke. Jlenenune kineTrku. TKaHU >KUBOTHBIX, UX pa3HOoOpasue.
Oprassl ¥ CUCTEMBI OPTaHOB )KUBOTHBIX. OpraHu3M — €JMHOE LIEJIOE.

Jlabopamopuwvie u npaxmuueckue padoomaot.



HccnenoBanne mnox MHMKPOCKOIIOM TOTOBBIX MHUKPOIPENApaToB KIETOK M TKAaHEU
YKUBOTHBIX.

2. CrTpoeHue U KU3HeIeATEIbHOCTh OPraHNu3Ma KUBOTHOT O

Onopa u JBMKEeHUE KHUBOTHBIX. OCOOEHHOCTHM THIPOCTATUYECKOIO, HApPYKHOTO U
BHYTPEHHEI0 CKeJleTa Yy JKUBOTHbIX. IlepeaBrrkeHue y OJHOKIETOYHBIX (aMEOOBHIHOE,
KT'YTUKOBOE). MBILIEUHbIE IBUKEHUSI Y MHOTOKJIETOUHBIX: ITOJIET HACEKOMBIX, IITHUL, IUIaBAHUE
pBIO, NBMKEHHE IO CyIIe MO3BOHOYHBIX JKMBOTHBIX (TOJ3aHHMe, Oer, Xxoanba u Jpyroe).
PbryaxHble KOHEUHOCTH.

[InTanue u NUIEBapeHUE y )KUBOTHBIX. 3JHAYeHHE NuTaHus. [IuraHne u nuineBapeHue y
npocTeimux. BHYTpUIIONOCTHOE M BHYTPHUKIIETOUYHOE IHUILIEBAPEHUE, 3aMKHYTasi U CKBO3HAs
NUIIEBAPUTENIbHAS CUCTeMa y 0ecro3BOHOUYHBIX. [IMIeBapuTENbHBI TPaKT Yy MMO3BOHOYHBIX,
NUILEeBapuTeNbHble  okene3bl. PepMeHTbl. (OCOOCHHOCTH NMILEBApUTEIBHOW CHCTEMBI Y
IIPECTaBUTENIEH OTPAOB MIEKOIUTAIOIIHNX.

JlpixaHue *UBOTHBIX. 3HAUEHHE JAbIXxaHUs. ['a3000MeH uepe3 BCIO MOBEPXHOCTh KIIETKH.
KabGepnoe npixanue. Hapyxubie u BHyTpeHHUE XaOpbl. KoxxHoe, TpaxelHoe, JEro4HOe
JbIxaHue y oburateneil cymu. OCOOEHHOCTH KOXKHOIO AbIXaHUS. PoJb BO3IYLIHBIX MELIKOB Y
ITHULL.

TpaHcnopT BelIecTB y >KMBOTHBIX. Pojb TpaHcIOpTa BEIIECTB B OPraHU3ME KUBOTHBIX.
3aMKHyTas 1 HE3aMKHYTasi KDOBEHOCHBIE CHUCTEMBI y Oecro3BOoHOUYHBIX. Cep/le, KpOBEHOCHBIE
cocynpl. COMHHOM M OPIOLIHON COCYZbI, KallUJUIAPBI, JIOXKHBIE CEPILA» Yy OKIEBOIO YepBsl.
OCOOEHHOCTH CTPOEHHUSI HE3aMKHYTOW KPOBEHOCHOM CHUCTEMbBI Y MOJUIIOCKOB M HAaCEKOMBIX.
Kpyru kpoBooOpamieHuss U 0COOEHHOCTH CTPOSHHS CepJell Y IO3BOHOYHBIX, YCIOKHEHUE
CHCTEMBI KPOBOOOpAIIICHUSI.

Beiienenue y )KMBOTHBIX. 3HauU€HHUE BbIIEIECHUSI KOHEYHBIX MPOJYKTOB OOMEHA BEIIECTB.
CokpaTuTenpHble BaKyoJu y MPOCTENIINX. 3BE34YAThIE KJIETKNA M KaHAJbIbl Y IIJIOCKMX YEpBEH,
BbIIETIUTENbHbIE TPYOOUKM U BOPOHKHM Yy KOJIbYATBHIX dYepBed. MaiblUrueBbl cocyabl Yy
HaceKOMbIX. [10uky (TyJIOBHILHbIE U Ta30BbIE), MOYETOYHUKHU, MOUYEBOM My3bIph Y MO3BOHOYHBIX
AKHUBOTHBIX. OCOOCHHOCTH BBIJICNICHUS Y NITUL, CBA3aHHBIE C ITOJIETOM.

[ToxpoBsl Tena y KUBOTHBIX. [IOKPOBBI y 6€CTI03BOHOUHBIX. Y CIIOKHEHHE CTPOCHHSI KOKHU
y 03BOHOYHBIX. Koka kak opraH BbaeneHus. Posb koxu B Temoornade. [Ipon3BoaHbIE KOXKH.
CpencTBa MacCUBHOM U aKTUBHOM 3alIUTHI Y )KMBOTHBIX.

Koopaunanmst m peryisinus JKA3HENEATENBHOCTH Y JKUBOTHBIX. Pa3ipakuMocTts y
OJTHOKJIETOYHBIX JKUBOTHBIX. Takcuchl ((oToTakcuc, TPOPOTAKCHUC, XEMOTAKCUC U Jpyrue
takcuchl). HepsHast perymsuus. HepBhas cucrema, e€ 3HaueHue. HepBHas cucrema y
Oecnio3BOHOUHBIX: ceryatas (muddysHas), cTBoNOBas, Yy3noBas. HepBHas cucrema y
MO3BOHOYHBIX (TpyOudaTasi): TOJOBHOW M CIMHHOI MO3T, HEPBBL. Y CI0KHEHUE IOJIOBHOTO MO3ra
oT pei0 10 MilekonuTaroumx. [TosBreHne OoNbIIMX MOMyHIapUi, KOpbI, OOPO3] W HU3BHIIUH.
I'ymopanibHas perymnsuus. Poib TOpMOHOB B JKM3HM KMBOTHBIX. 11ost0oBBIE TOpMOHEIL. Tost0BOM
mumop¢usM. Opranbl 4yBCTB, X 3HadeHue. Penentopsl. [Ipocteie u cioxxHble ((aceToyHbIe)
asa 'y HacekomblX. OpraH 3peHus M ciyXa y IO3BOHOYHBIX, MX YycJokHeHue. OpraHsl
0OOHSAHUS, BKyca U OCSA3aHUS y OECIIO3BOHOYHBIX M MO3BOHOYHBIX XMBOTHBIX. Opran O0KOBOM
JIMHUH Y PBIO.

[loBenenne KUBOTHBIX. BpoxknéHHoe M TpuOOpeTEéHHOE TMOBeACHHE (MHCTUHKT U
HayuyeHue). Haydenue: ycnoBHblE pediekchl, MMIPUHTUHT (3aledyarieHue), HHCANUT
(moctmxenue). IloBemenwe: mHIIEBOE, OOOPOHUTEIBHOE, TEPPUTOPUANBHOE, OpadHoe,
uccienoBarenbckoe. CTUMYIbI IOBEIECHUS.



PasmHOXeHHE M pa3BUTHE >KUBOTHBIX. becrnosioe pa3MHOXKEHUE: [eleHHEe KIETKU
OJTHOKJIETOYHOTO OpraHM3Ma Ha JBe, NOYKOBaHWE, (parmenrtanus. llonoBoe pazMHOXKEHHE.
[IpenmyiecTBo mos0BOro pasMHoxeHus. [looseie xene3bl. AMUHUKH U ceMeHHUKU. 11osioBbIe
KJIeTKH (rametsl). OmnogoTBopeHue. 3urota. [laprenorenes. 3apoapiieBoe pa3sutue. CTpoeHue
giila nTunbl. BHyTpuyTpoOHOE pa3BUTHE MIIEKONUTAIONIMX. 3apOJbIIIEBbIe  O0OO0JIOYKH.
[Tnanenta (nerckoe mecto). Ilymounsiii kanatuk (mymoBuHa). [locTamMOpHOHANBHOE pa3BHUTHE:
npsmMoe, Herpsimoe. Metamopdo3 (pa3BUTHE ¢ IPEBPALICHUEM): TTOJIHBIA U HETTOTHBIN.

Jlabopamopuwvie u npaxmuueckue padoomaot.

O3HaKkOMJIEHHE ¢ OpraHaMU OTOPHI U ABMXKEHUS Y dKUBOTHBIX.

W3ydeHne criocoO0B MOTIIOMIEHUS TUIIU Y KUBOTHBIX.

W3ydeHne criocoO0B IbIXaHUS Y KHBOTHBIX.

O3HaKOMJIEHHE ¢ CUCTEMAaMH OPraHOB TPAHCIIOPTA BEUIECTB Y )KUBOTHBIX.

W3ydeHne moKpOBOB Tella y KUBOTHBIX.

N3yuenue opraHoB 4yBCTB y KUBOTHBIX.

dopmMupoBaHUE YCIOBHBIX PEIICKCOB Y aKBAPHYMHBIX PBIO.

CrtpoeHue siiilia 1 pa3BUTHE 3apPOJIbIIIA NTHIIBI (KYpPHUIIBI).

3. CucremaTuyecKkue rpynmnbl ;KUBOTHBIX

OCHOBHBIE KAaTETOPUHM CHUCTEMAaTHUKU >KUBOTHBIX. BHJ Kak OCHOBHasi CHCTEMaTHYECKas
Kareropusi  KUBOTHBIX. Kiaccudukamuss  kuBOoTHBIX. CHcTeMa  JKHBOTHOTO — MHpA.
CucremaTnueckre KaTeropuu XKUBOTHBIX (IIApCTBO, THUII, KJacc, OTPsi, CEMEHCTBO, PO, BI), UX
cononuuHeHue. bunapHas HoMeHknarypa. OTpakeHue COBPEMEHHBIX 3HAaHUN O MPOUCXOKICHUN
U POJICTBE KUBOTHBIX B KJIIACCU(UKAIINN KUBOTHBIX.

OnHOKJIETOUHbIE JKUBOTHBIE — Tmpocteimme. CTpoeHHE U KU3HEIEATEIbHOCTh
npocteiimux. Mectrooburanue u o6pa3 xku3Hu. OOpazoBaHWE LUCTHI MPU HEOIATOMPUATHBIX
yCIOBUSAX cpelbl. MHOrooOpa3ue mpocTedmx. 3HaueHUE MPOCTEHIINX B MPUPOJE U KU3HU
yenoBeka (00pa3oBaHHME OCAOYHBIX TOPOJ, BO30ynuTenu 3a00JjeBaHUN, CUMOMOTHYECKHE
Bubl). [lyTn 3apaskeHus] yeaoBeKa W Mepbl MPO(IIAKTHKH, BBI3BIBAEMbIE OHOKJIECTOUYHBIMU
YKUBOTHBIMU (MaJISIPUIHBIN MIIa3MOIH).

Jlabopamopuvie u npakmuueckue padbomaul

UccnenoBanue ctpoenus uHPY30puu-Ty(HETbKH U HaOMIOJEHUE 3a €€ TepeIBHKCHUEM.
N3yuenne xemoTakcuca.

MHuoroo6pasue npocTeimx (Ha TOTOBBIX Mpenaparax).

H3roroBneHre MOAENH KIETKH MpocTeniero (aM&onl, HHPY30puU-TY(eTbKU U APYTOE. ).

MHuorokJ/ieTounble :KHBOTHble. Kumeunomosocrupie. OOmas XxapaKTEepHUCTHKA.
MectooOutanue. OCOOEHHOCTH CTPOEHUS W KU3HEAEATEIBHOCTH. DKTOJepMa W DHTOJEpMA.
BuyTtpunonoctHoe U KIeToyHOe mepeBapuBaHue mnuim. PereHeparus. Pednexc. becmonoe
pasmHoxkeHue (moukoBanue). [lomoBoe paszmuoxkenue. ['epmadpomutusm. PaznenbHomombie
KHUILIEYHOMOJIOCTHbIE. MHOroo0pa3ue KHIIEYHOIOJOCTHBIX. 3HAU€HHWE KHILIEYHOIOJIOCTHBIX B
MIPUPOJIE U )KU3HM yesioBeka. KopasioBble Monumsl 1 UX posib B pudooOpa3oBaHUH.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBanne CTPOCHUS TPECHOBOAHOW THAPHI U €€ TepenBIKeHUs (IIKOIbHBIN
aKBapUYyM).

WccnenoBanue nutanust THAPHI TaGHUSIMA U ITUKIIOTIaMU (IIKOJBHBIN aKBapUyM ).

W3roroBnenune Moieau NpeCHOBOIHOM TUJIPHI.

Ilnockue, Kpyrisble, KojJbuyaThle uepBH. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOCHHUSI U >KU3HENEATENbHOCTH IUIOCKHX, KPYIJBIX W KOJbYAaThIX depBed. MHorooOpasue



yepBei. [lapasuThueckue TJIOCKME W Kpyriible 4YepBU. [[MKIBI pa3BUTHS MEUYEHOUYHOIO
COCANIbIIMKA, OBbIUBEro IEMHs, YEeIIOBEUECKOW ackapuabl. YepBH, WX TNPUCHOCOONCHHUS K
NapasuTU3My, Bpell, HAHOCUMBII YEJIOBEKY, CEIbCKOXO35HUCTBEHHBIM PACTEHUSM U JKUBOTHBIM.
Meppl 10 THpeAynpexACHUIO 3apaKCHUs MapasUTUYECKUMH dYepBsiMu. Ponp uepBel Kak
nouBooOpazoBareneil.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBanne BHEUIHETO CTPOCHHS JIOKAEBOro depBsi. HaOmronenue 3a peakuueit
JI0’KJIEBOTO YEPBS HA Pa3pakKUTEIIN.

HccrnenoBanre BHYTPEHHETO CTPOEHUS [OKIEBOTO 4epBsi (Ha TOTOBOM BIAXXHOM
npenapare U MUKpoIpenapare).

N3yuenue mnpucnocoOJeHUN Mapa3UTHUYECKUX YepBEed K Mapa3uTu3sMy (Ha TOTOBBIX
BJIQXKHBIX U MUKpOIIpenaparax).

Ynenucronorue. OOmas xapaktepuctuka. Cpeapl Xu3HU. BHemiHee W BHYTpEHHEe
CTpOEHHE WiIeHUCTOHOruX. MHOroobpasue wieHuctToHorux. IlpeacraBurenu Kiaccos.

Pakoo0paznbie. OCOOCHHOCTH CTPOCHUS U JKU3HEICATEIIBHOCTH.

3HaueHue pakooOpa3HbIX B MPUPOJIE U KU3HH YEIIOBEKA.

[TaykoobOpazubie. OCOOCHHOCTH CTPOEHUS U KU3HEAEATEIHLHOCTU B CBSI3U C KH3HBIO Ha
cyme. Knemu — BpeauTenu KyJIbTYpHBIX pacTeHHH W Mepbl 00ppObI ¢ HUMHU. [lapazutudeckue
KJICIIH — BO3OYIUTENIM U TEPEHOCYUKU OIMACHBIX Ooyie3He. Mephl 3amuThl OT Kieniei. Poib
KJIeIIel B TOYBOOOPA30BAHUH.

Hacexombie. OcoO€HHOCTH CTPOCHHUS U KU3HEIEATEIbHOCTH. Pa3MHOKEHNE HACEKOMBIX U
Tunel pa3BuTus. OTpsnel HacekoMbix: IIpsimokpbuibie, PaBHOkpbuible, Il0Ny:KeCTKOKpBLIBIE,
Yemryekpouisle, JKecTtkokpbuible, IlepenonuaTokpeuibie, [IBykpeuible u npyrue. Hacekomblie —
NEPEeHOCYMKH BO30yAMTEeNeld M MHapa3uThl YelIOBEKa M JOMAIIHUX >KUBOTHBIX. Hacekomsle-
BpPEIUTENN caja, Oropoja, mojis, jeca. HacekoMble, CHMXKAIOIIME YHUCIEHHOCTb BpPEIUTENIEH
pacrenuii. IloBeneHuMe HACEKOMBIX, HWHCTHHKTBI. Mepbl 1O COKpAIIEHUI0 YHCICHHOCTH
HACeKOMBIX-BpeUTeNel. 3HaueHNe HaCeKOMBIX B MPUPOJIE U KU3HU YETIOBEKa.

Jlabopamopuvie u npakmuueckue padbomal.

HccnenoBaHue BHEIIHETO CTPOECHHS HACEKOMOro (Ha NpUMepe MalCKOro >KyKa WU
JIPYTUX KPYIHBIX HACEKOMBIX-BPEIUTENEH ).

O3HaKoOMJIEHHE € Pa3IMYHBIMUA TUIIAMH Pa3BUTHS HACEKOMBIX (Ha MpUMepe KOJIEKIU).

Mosnrockn. OOmiast xapaktepucTuka. Mecrtoobutanue MoJUTIOCKOB. CTpoeHHe U
IPOIIECCHl XKU3HEAEATETbHOCTH, XapaKTepHbIe Il OPIOXOHOTHX, JIBYCTBOPYATHIX, TOJOBOHOTMX
MOJUTIOCKOB. UepThl MpPUCIIOCOOJIEHHOCTH MOJUIIOCKOB K cpene oOuTaHus. Pa3MHOkeHue
MOJUTIOCKOB. MHOroo0pasre MOJUTIOCKOB. 3HaU€HHE MOJITIOCKOB B IPUPOJIE U JKU3HU YEJIOBEKA.

Jlabopamopuvie u npakmuueckue padbomal.

HccnenoBaHne BHEIIHETO CTPOEHMSI PAKOBHMH IPECHOBOJIHBIX M MOPCKHUX MOJIJITIOCKOB
(pakoBUHBI 0€33y0OKH, MEPIOBUILIBI, IPYTOBUKA, KATYIIKU U APYTHE).

XopaoBble.  OOmiasi ~ XapakTepUCTHKA.  3apoAbIIIEBOE  PAa3BUTHUE  XOPJOBBIX.
Cucremaruueckue rpynmnsl XopaoBbsiX. [Toarun becuepennsie (nanuerHuk). [Toarun Yepennsie,
unu [1o3BoHOUHBIE.

Ppiobl. OOmas xapakrtepuctuka. MecTooOWTaHHE M BHEIIHEE CTPOCHHE pBIO.
Oco0eHHOCTH BHYTPEHHEr0 CTPOEHUS U MPOIIECCOB KU3HENeATeNbHOCTH. [IpucnocobieHHOCTh
peI0 K ycioBusM oOuTaHus. OTIWYMs XpALIEBBIX PBIO OT KOCTHBIX pbIO. PasMHoxeHHe,
pasBUTHE M MHUrpauus peld0 B mpupoae. MHorooOpasue pblO, OCHOBHBIE CHCTEMAaTUYECKHE
rpynnsl poi0. 3HaueHue puld B IPUPOAE U HKU3HU YeIOBeKa. X03HCTBEHHOE 3HAUE€HUE PbIO.



Jlabopamopuwvie u npakmuueckue padoomaot.

HccnenoBanue BHEIIHETO CTPOSHHUS M OCOOCHHOCTEH TMEepeBIKEHUS PHIObI (Ha MpuUMepe
KHUBOU pbIOBI B OaHKE C BOJOM).

HccnenoBanne BHYTPEHHETO CTPOCHUS pBIOBI (HA MpUMEpe TOTOBOIO BIIAXKHOIO
npenapara).

3emuoBoaHble. OOmas xapakrepucTuka. Mecroooutanue 3eMHOBOJHBIX. OcOOEHHOCTH
BHEIIHETO U BHYTPEHHETO CTPOEHUS, MPOLIECCOB >KU3HEAEATEIBHOCTH, CBSI3aHHBIX C BBIXOJIOM
36eMHOBOJIHBIX Ha cymry. [IpucrnocoO0iaeHHOCTh 3€MHOBOJHBIX K KM3HH B BOJE U Ha CyIIe.
PasmHoxeHue u pa3BUTHE 3¢MHOBOAHBIX. MHOroo0pa3ue 3eMHOBOAHBIX M UX OXpaHa. 3HAUeHHE
36MHOBOJIHBIX B IIPUPOJE U )KM3HU YEIOBEKA.

IIpecmbikaommecsi. OOmas xapakTepucTuka. MecTooOMTaHHE MPECMBIKAIOIIUXCS.
OcoOeHHOCTH BHEUIHET0 M  BHYTPEHHEro CTpOeHHs mpecMbikatonmxcsa. IIpomeccs
KU3HENEATENbHOCTH. [IpucnocobIeHHOCTh MPECMBIKAIOIINXCS K KU3HU Ha cyiie. PazMHOXeHHe
U pa3BUTHE NpecMbIKatomuxcs. Perenepauns. MHOrooOpasue npecMbIKaOIUXCs U UX OXPaHa.
3HaueHUE MPECMBIKAIOIINXCS B IPUPOJIE U )KU3HU YEJIOBEKA.

IITunel. O6mmas xapakrepuctrka. OCOOEHHOCTH BHEIIHEro cTpoeHus ntuil. OcoOeHHOCTH
BHYTPEHHETO CTPOCHHUS M MPOLECCOB KHU3HEAESITeNbHOCTH NTHl. llpucmocobneHuss nrui K
nonéry. [loBenenue. PasmMHOkeHHE U pa3BuTHE NTUIL. 3200Ta 0 ToTOMCTBE. CEe30HHBIC SBICHUS
B KM3HH NTUI. MUTpanuu NTHI, UX u3ydeHue. MHorooOpasue ntuil. DKOJOTHYECKUE TPYIIIIBI
nTull (10 BEIOOPY yduTENs HA IPUMEPE TPEX IKOJIOTUUYECKUX TPYIII ¢ YIETOM paclpoCTpaHeHH
nTull B peruone). [Ipucnoco01eHHOCTh NTUIL K Pa3IMYHBIM YCIOBUSAM Cpe/ibl. 3HAUEHHUE MTHUIl B
IPUPOJIE U )KU3HU YEJIOBEKA.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBaHne BHELIHETO CTPOEHUS M MEPHEBOrO MOKPOBAa NTHUI[ (Ha HpuUMepe uydena
NTHUI] ¥ HA0Opa MepheB: KOHTYPHBIX, MYXOBBIX U MyXa).

HccnenoBanue ocoOEHHOCTEN CKeleTa IITULIEL.

Muexkonuraomue. OOmass xapaktepuctuka. Cpeabl KU3HM — MIIEKONUTAOLIUX.
OCOOEHHOCTH BHEIIHET0 CTPOCHHUS, CKeJeTa W MYCKYJIaTypbl, BHYTPEHHErO CTPOEHHS.
ITpoueccsl KU3HEAECATENBHOCTH. Y CIIOKHEHHE HEPBHOU cuCTEMBI. [loBeIeHnEe MIIEKONTUTAIONIHX.
PasmHoxkenue u pazputue. 3a60Ta 0 HOTOMCTBE.

[TepBo3Bepu. OpHompoxonaubie (sinexnanymue) U Cymuyarple (HHU3IIHE 3BEpH).
[Tnanentapuble Miekonuraromme. MHoOrooopasue MIIEKONUTAIOMUX (MO0 BbIOOpPY yduTelNs
U3y4yarTcs 6 OTpsAIOB MICKONUTAIOMIMX Ha NpUMepe ABYX BHUJAOB U3 KaXJIOro OTpsa).
Hacexomosinubie u Pykokpsiabie. ['pei3ynsl, 3aiinieoOpasnbie. Xwumabele. JlactoHorue u
KurooOpasusie. IlapnokonsiTHeie u HenapuokombiTHbie. Ilpumartel. CemeiicTBa oTpsna
XwutrHsie: co0adyby, KOIIaubt, KYHbH, MEABEKbBH.

3HaueHWEe MIICKOIUTAIONIMX B MPUPOAEC M HKU3HU 4YelloBeKa. MileKonmuTaroume —
MEePEHOCUMKH BO3OyAHWTENel oOmacHbIX 3aboneBaHuil. Mepsl OOppOBI C  TpBI3yHAMHU.
MHoroo6pasue MIEKONUTAIOMIUX POJTHOTO Kpasl.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBanne 0coOEHHOCTEH cKeleTa MICKOUTAIOIIHX.

WccnenoBanme ocoOeHHOCTEH 3yOHON CHCTEMBI MIICKOTTUTAIOIITNX.

4. Pa3BuTHe :KHBOTHOIO MHpPa Ha 3emJie

OBOJIOLIMOHHOE Ppa3BUTHE JKUBOTHOIO MHUpa Ha 3emile. YCIOXKHEHUE >KMBOTHBIX B
npouecce 3BOJMIOUMU. JloKa3aTenbCcTBa  SBOJIOLMOHHOIO  Pa3BUTHUS  KUBOTHOTO  MHpA.
[Taneonronorusa. lckomaemble OCTaTKM JKMBOTHBIX, HMX HU3ydeHUEe. Meroasl U3ydeHUs



MCKOIIAEMBIX OCTaTKOB. PecTtaBpaiusi IpeBHHUX JKUBOTHBIX. «OKHMBBIE MCKOIIAEMBIE» HKUBOTHOTO
Mupa.

Kuszup  xkuBOTHBIX B BoAe. OpHOkieTOuHBlE  KUBOTHbIE. [lpoucxoxnenue
MHOTOKJIETOYHBIX >KMBOTHBIX. OCHOBHBIE 3Talbl SBOIIOINH 0€CII03BOHOYHBIX. OCHOBHBIE ATAIlbl
3BOJIIOLIMY [TO3BOHOYHBIX KUBOTHBIX. BbIMEpIlINE )KUBOTHBIE.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBaHue HCKOMAEMBIX OCTaTKOB BBIMEPIIMX KUBOTHBIX.

5. 7KuBOTHBIE B MPUPOIHBIX COOOIIECTBAX

JKuBoTHbIe U cpena obuTanus. BnusHue cBeTa, TeMeparypbl U BIaKHOCTH Ha )KUBOTHBIX.
[Tprcnoco0IeHHOCTh )KUBOTHBIX K YCIOBHSIM CpEAbl OOUTaHUS.

[Tormynsiuy JKUBOTHBIX, UX XapakTepUCTUKH. OAMHOYHBIA W TPYIIOBON 00pa3 >KU3HU.
B3aumocBs3u KUBOTHBIX MeEXIy co00il W ¢ apyrumu opranuzMamu. [lumieBsie CBs3H B
npupoaHoM cooOmiectse. [IuieBsie ypoBHH, SKOJIOTHUECKas MUpaMuia. JKOCUCTEMA.

KuBOTHBIH MUp NPUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH paclpeesIeHus
JKUBOTHBIX Ha mia”ere. PayHa.

6. 2KuBoTHBIE U YeJIOBEK

Bo3zneiicTBue yenoBeka Ha >KMBOTHBIX B IPUPOJE: MpsIMOE U KOCBeHHOE. [IpombiciioBbIe
KUBOTHbIE (pBIOOJIOBCTBO, 0XOTa). BeneHue mnpombiciaa >KUBOTHBIX HAa OCHOBE HAay4HOI'O
[0J1X0/1a. 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

OpomaniHuBaHue KUBOTHBIX. CeNeKiins, IOpO/Ibl, UCKYCCTBEHHBIN O0TOOp, TUKHE TMPEIKU
JOMAIIHUX JKUBOTHBIX. 3HAUYEHHE [OMAIIHUX J>KMBOTHBIX B JKU3HU 4esloBeKa. JKMBOTHBIE
CENTbCKOXO3SHUCTBEHHBIX YToAuii. MeTo 161 60pbOBI C JKUBOTHBIMHU -BPEIUTEIISIMH.

['opon kak ocobasi UCKYCCTBEHHAs cpefa, CO3/laHHasi yernoBeKoM. CHHAHTPOMHBIC BUJIbI
KUBOTHBIX. YCIIOBHS WX 0OuUTaHMsA. becro3BOHOYHBIE M IO3BOHOYHBIE >KMBOTHBIE TIOpOJA.
Agnantanus AKUBOTHBIX K HOBBIM YCIOBHSM. PekpealinoHHbli Npecc Ha KUBOTHBIX JUKUX BUJIOB
B YCIOBUAX ropoja. be3Ham3opHble nomaimiHue kuBOTHbIE. [IutomMHuku. BoccraHoBneHue
YUCJICHHOCTH PEAKUX BHUJIOB KUBOTHBIX: 0C000 oxXpaHsembie mpupoaubie Tepputopuu (OOIIT).
Kpacnas xknura Poccun. Mepsl coxpaHeHUs )KUBOTHOTO MUpA.

9 KUIACC

1. YesoBek — 0HOCOIMATBLHLIA BU/

Hayku o uenoBeke (aHaTomusi, (U3MOJOTHS, ICHXOJOTHs, AHTPOIOJOTHs, THUIHMEHa,
CaHMTApHUs, SKOJIOTUs YeroBeka). MeToabl 3ydyeHus: opraHu3Ma 4ejaoBeka. 3HaueHUue 3HaHUH O
YeJIOBEeKE JJIs CaMONO3HaHMsI W COXpaHEHHs 3710poBbi. (OCOOEHHOCTH YEIOBEKa Kak
OHOCOIMAILHOTO CYIIECTBA.

MecTo 4yenoBeka B CHUCTEME OpraHM4eckoro mupa. YenoBek Kak 4YacTb HPHUPOJBI.
CucremaTnueckoe  IOJIOKEHHE  COBPEMEHHOro  yenoBeka.  (CXOACTBO — 4YENOBEKa €
Miekonurarmumu. OTivuMe 4YermoBeKa OT NpUMaroB. JlokasaTenbcTBa  KMBOTHOIO
MIPOUCXOXKICHUS YesloBeKa. YenoBeK pa3yMHbIM. AHTPOIOreHe3, €ro 3Tanbl. buonornyeckue u
coluaybHble (PaKTOPBI CTAHOBJICHUS YesloBeKa. YeaoBeuecKrue pachl.

2. CTpyKTypa opraHu3Ma 4ejioBeKa

CrtpoeHue n xuMHueckuid coctaB kieTkdu. OOMEH BellecTB M INpeBpallleHue SHEPTruu B
kjeTke. MHorooOpasue KiIeTok, ux paeneHue. HykinenHoBble KUCIOTHL. ['eHbl. XPOMOCOMBI.
XpomMocoMHbIH Habop. Murto3, meiio3. ComaTHueckue U MojoBbie KiIeTKH. CTBOJIOBBIE KIETKH.
Tunsl TKaHeW opraHu3Ma 4ejOBEKa: SMUTEIHAIbHbIE, COEANHUTEIbHBIE, MBIIICYHbIE, HEPBHAS.
CgoiicTBa TKaHed, ux (pyHkmuu. OpraHel U CUCTEMBI OpraHoB. OpraHu3M Kak €IMHOE IIeNoe.



B3auMoCBA3b OpraHoB ¥ CUCTEM KaK OCHOBA FOMEOCTa3a.

Jlabopamopuvie u npakmuyeckue padomol.

N3y4yeHrne MUKPOCKOIIMUYECKOTO CTPOEHUS TKaHEW (Ha FOTOBBIX MUKpOIIpenapaTax).

Pacno3naBaHue opraHoB ¥ CUCTEM OPraHOB YeJIOBeKa (110 TaOIHIaMm).

3. HeiiporymopaabHasi peryJisiiius

HepsHas cucrtema 4yenoBeka, €€ opraHusanus U 3HadeHHe. HelpoHbl, HEPBBI, HEPBHBIC
y31bl. Pednekc. Peduiekropnast myra.

Peuenropsl. JIByxHelipoHHBIE U TpEéxHEHpOHHBIE pedieKkTopHbie Ayrd. CIUHHOW MO3T,
ero crpoenue u ¢yHkuuu. Pednexcel cnuHHOro mosra. ['oJoBHOW MO3r, €ro CTpOEHHE U
¢ynkunu. bonpmme nomymmapusi. Pediexcel ronoBHoro mosra. bezycnoBuble (BpoxaEHHBIC) U
ycioBHBIC (mpuoOperéHHbie) pednekchl. ComaTtwueckas HEpBHas cucTeMa. BereraTuBHas
(aBTOHOMHAsI) HepBHas cuctema. HepBHasi cuctema kak enuHoe 1enoe. Hapymenus B padote
HEPBHOUN CUCTEMBI.

['ymopanbHast perymsiuust GyHKUMA. OHAOKpUHHAS cucrema. JKene3pl BHYTpEHHEH
cekperuu. JKene3pl cMemaHHON ceKpennu. [ OpMOHBI, HX POJIb B PEryisiiud (PU3HOIOTHIECKIX
byHKIMI opraHuzMa, pocta U pas3BuTHs. Hapymienue B paboTe SHAOKPUHHBIX KEIE3.
OcoOeHnHoCTH peIIEKTOPHON U TYMOPAIbHOM perymisiiuu pyHKINUNA opraHu3ma.

Jlabopamopnvie u npakmuueckue padomal.

N3yuyenune roJoBHOTO Mo3ra uejoBeka (1o MyJsiKam).

N3yuenue nusMeHeHus pazMepa 3pauka B 3aBUCUMOCTH OT OCBELIEHHOCTH.

4. Onopa 4 IBHKeHHE

3HaueHue ONOPHO-IBUraTeNIbHOTO anmnaparta. CKeJeT yelnoBeKa, CTPOEHUE €ro OTIENIOB U
¢yuknun. Koctu, nx xumudeckuil cocras, cTpoeHue. Tunbl kocred. PocT kocrell B IIUHY U
tonuuHy. Coenqunenne kocteil. Ckener ronossl. Ckener TynoBuia. CKelIeT KOHEYHOCTEH U UX
nosicoB. OCOOEHHOCTH CKeJleTa YelIOBeKa, CBA3aHHbIE C MPSIMOXOXKICHHEM M TPYIOBOMH
JeSITENIbHOCTBIO.

Mpieynast cucrema. CTpoeHue W (YHKIUU CKEJIETHBbIX MbI. PabGora MbImi:
cTaTWyeckas M JWHAMHUYECKas, MBIIIIbI Crudarenu | pasrudaresnu. YTOMIIEHHE MBIIIIL.
['mnogunamus. Posb qBUraTeabHON aKTUBHOCTH B COXPAHEHUH 310POBbSL.

Hapymennss onopHoO-ABHratesnbHOM CUCTEMBl. BoO3pacTHble H3MEHEHHUS B CTPOCHUU
kocteil. Hapymenue ocanku. IlpenynpexaeHne HUCKPUBJICHHUsS MO3BOHOYHMKA M Pa3BUTHUS
wiockocronus. [Ipodunakruka TpaBMaTu3ma. IlepBas momomb 0pu  TpaBMax OINOPHO-
JIBUTaTEJIBLHOIO aIapara.

Jlabopamopnvie u npakmuueckue padoomul.

HccnenoBanye cBOUCTB KOCTH.

W3ydeHue CTpoeHHs KocTel (Ha MyJIsbKax).

N3yueHne CTpoeHus: HO3BOHKOB (Ha MYJIsKax).

Omnpenenenne ruOKOCTH NO3BOHOYHHKA.

W3mepeHne Macchl U pocTa CBOETO OpraHu3Ma.

N3y4eHne BIUSHUSA CTATUYECKON U JUHAMMYECKON Harpy3Ku Ha yTOMJIEHHE MBIIIILI.

BrlsiBneHne HapyleHus: OCaHKH.

Omnpenenenne NpU3HAKOB TIOCKOCTOIHS.

Oxkazanue 1nepBoi MOMOIIY MPY TOBPEXKACHUN CKEJIeTa U MBIIIILI.

5. BHyTpeHHss cpeia opraHu3ma

Buytpennsist cpena u e€ ¢QyHkmun. DOpMeHHBIE SJIEMEHTHI KPOBU: JPUTPOLMTHI,
JEHKOUUTHI U TPOMOOIUTHI. ManokpoBue, ero npuuuHbl. KpacHbIii KOCTHBIM MO3T, €r0 pojb B



opranusme. [lna3zma kpoBu. [loctossHCTBO BHYTpeHHEH cpenbl (romeocTas). CBEPThIBAaHNE KPOBH.
['pynmst kpoBu. Pesyc-daxtop. [lepennBanue kpoBu. JloHOPCTBO.

NmmyHutrer u ero Buabl. DakTopbl, BIMSIOIME HAa HMMYHUTET (IpUOOpETEHHBIE
UMMYHOAC(PUIUTHI): paAHallMOHHOE OOJy4YeHHe, XHUMHYECKOe OTpaBlIeHUE, TOJIOJaHHE,
BOCMalieHue, BUpycHble 3a0oneBanus, BUU-undexnus. BunoukoBas xenesa, iumMparnyeckue
y35bl. Bakiunel u nedeOHble chiBOpoTKU. 3Hadenue padot JI. Ilacrepa u .M. MeunukoBa no
W3Y4YEHHUIO UMMYHHUTETA.

Jlabopamopuwvie u npaxmuueckue padoomaot.

H3ydyeHre MUKpPOCKOIHMYECKOTO CTPOEHHUS KPOBHM UEJIOBEKa M JIATYIIKU (CpaBHEHHE) Ha
TFOTOBBIX MUKpOIIpenapaTax.

6. KpoBooOpameHue

Opransl kpoBooOparieHus. CtpoeHnue u padora cepama. ABTomaru3Mm cepama. Cepaeunbrit
[UKJI, €er0 JJIUTEeNbHOCTh. BOJbIION M Malblii Kpyru KpoBooOpaieHus. J[Bu>keHue KpOoBH IO
cocynam. Ilynbc. Jlumdarndeckas cucrema, TUMPOOTTOK. Perynsmus aedarenbHOCTH cepaua U
cocynoB. I'mrmena cepaeuHo-cocyaucToil cuctembl. IIpodmmakTuka cepaedyHO-COCYIUCTHIX
3aboneBanuil. [lepBas momours Npyu KPOBOTCUCHHUSIX.

Jlabopamopusie u npakmuueckue padomaol.

N3mepeHne KpoBSHOTO J1aBJICHUS.

Omnpenenenue myjabca U YUCla CEPACUHBIX COKPAILEHUI B IIOKOE U MOCIE JTO3UPOBAHHBIX
(bu3NYECKUX HarPy30K y YEJIOBEKA.

[lepBas momo1b Npu KPOBOTECUECHUSIX.

7. JlpixaHue

Jpixanue u ero 3HaueHue. Opransl JpixaHus. JIérkue. BzanMocBsa3b cTpoenus U GpyHKUUN
OpraHoB jbIXxaHus. ['a3000MeH B NErkUX W TKaHAX. JKuzHeHHass EMKOCTb JIErKMX. MeXxaHU3Mbl
IbIXaHus. [{pIxatenpHble IBY>KEHUS. Perymsnus qpixanus.

WNudpexkuronnesle 00sie3HH, MEpeAaroluecs uepe3 BO3AyX, MPEeAylnpekIeHHe BO3IYIIHO-
KarneabHbIX UH(ekuil. Bpen tabakokypeHus, ynotpeOaeH!sl HApKOTHUECKUX U TICUXOTPOIHBIX
BeniecTB. Peannmanusa. Oxpana Bo3aymHoN cpenbl. OkazaHue MepBoi MOMOIIY IIPH MOPAKEHUU
OpraHoOB JbIXaHUS.

Jlabopamopnvie u npakmuueckue padoomul.

N3mepenune o6xBara rpy/IHOM KJIETKH B COCTOSIHUU BJIOXA U BBIJOXA.

OmnpezneneHue 4acTOThI AbIXaHUsA. BinsHue pa3nuyHbix (akToOpoB HA YaCTOTY AbIXaHUS.

8. IluraHue U NuIEeBapeHHe

[TuraTtenbHbIE BellleCTBA U MUIIEBbIE MPOAYKTHI. [IuTanue u ero 3Hayenue. [lumeBapenue.
Opranbl nuieBapeHus, Ux crpoeHue u ¢GyHKIuu. DepMeHTbl, UX pPOJib B MHUIIEBAPEHUU.
[TumeBapenue B poToBO# mojocT. 3yOsl U yXo 3a HUMH. [IuiieBapeHne B kelynke, B TOHKOM
U B TOJICTOM KHIIEUYHUKE. BcacblBaHMe NMTAaTEIbHBIX BEIIECTB. BcackiBaHME BOJBI.
[TumieBapuTenbHbIE JKEJ€3bl: IEYSHb U MOIKETYA0YHAas JKeje3a, UX PoJib B MUIIEBAPEHUU.

MukpoOuoMm dYenoBeka — COBOKYNHOCTb MHUKPOOPIaHHW3MOB, HACENSIOIIUX OpraHu3M
yenoBeka. Perymsnus numeBapeHus. MeTosl u3yueHHus: opraHoB nuieBapenusi. Padorsr M.I1.
ITaBnoga.

['uruena nutanus. [IpenynpexneHne MUCTHBIX U KeNyIOYHO-KUIIEYHBIX 3a00J€BaHUM,
MUIIEBBIX OTpaBlieHUH. BinsHue KypeHUs U alKorosis Ha MUILEBapeHHE.

Jlabopamopuvie u npakmuueckue padomui.

HccnenoBanue AeicTBUS (EPMEHTOB CIIOHBI HA KpaxMad.

Halnronenue neicTBUs KETYJOUYHOTO COKA Ha OCIKH.



9. OOmeH BelecTB M NMpeBpallleHUe YHEPTUH
OOMeH BellecTB U IPEBPALECHUE PHEPIMM B OpraHu3Me uesnoseka. Ilmactuueckuil u
sHepreTrueckuii ooOMeH. OOMeH BOABI U MUHEPAIbHBIX coieil. OOMeH OelKOB, YIIeBOJIOB U
JKUPOB B opranusme. Perymnsnus oOMeHa BElIeCTB U MPEBPALCHHS SHEPTUH.
Butamunel u ux ponb st opranusma. l[loctymienne ButamuHOB ¢ nuiued. CuHTe3
BUTAaMUHOB B OpraHu3Me. ABUTaAMUHO3bI U TUIIOBUTAMHHO3bl. COXpaHEHHE BUTAMUHOB B IHIIIE.
Hopwmbl u pexxum muranus. PanponansHOe muTaHue — (akTOp YKPEIUICHUS 310POBBSL.
Hapymienne oOMeHa BemiecTs.
Jlabopamopuwvie u npakmuueckue padoomaot.
HccenenoBanue cocraBa NpOAYKTOB IIUTAHUS.
CocraBiieHrEe MEHIO B 3aBUCUMOCTH OT KaJIOPUMHOCTH IHILH.
CniocoObl coxpaHEHHs] BATAMUHOB B MTUIIEBBIX MPOIYKTaX.
10. Ko:xa
Crpoenue u ¢ynkuun koxu. Koxka m e€ mpousBonnble. Koxa u Tepmoperynsuus.
BnusiHue Ha K0y (PaKTOPOB OKpY’KaroLIEei cpepl.
3akanuBanue u ero poib. CrnocoObl 3akajauBaHUS oOpraHu3Ma. [WrueHa KOXH,
TUTHEHUYEeCKUEe TpeOOBaHMS K oliexkae U 0O0yBU. 3a00NieBaHUS KOXKHU U HX MPEIyNpPEekKICHUS.
[Ipodunaktuka M 1epBas MOMOLIb IPH TEIUIOBOM U COJHEYHOM yjaapax, OXorax u
0OMOPOKEHHSIX.
Jlabopamopusie u npakmuueckue padomaol.
HccenenoBanue ¢ MOMONIIBIO JYIIBI ThIJIBHOM U JIAJIOHHOM CTOPOHBI KUCTH.
Onpenenenne KUPHOCTH Pa3IMUHbIX YYaCTKOB KOXKH JIULA.
Onucanue Mep 1Mo yxXo.y 3a KOKel JIMIIAa U BOJIOCAMU B 3aBUCUMOCTH OT THIIA KOXKHU.
Onucanue OCHOBHBIX TUTHEHUYECKUX TPeOOBaHUH K o1eXk/1e U 00yBH.
11. Beigeaenune
3nauenue BbaeneHus. Opranbl BbieneHus. Opranbl MOYEBBLACIUTEIBHON CUCTEMBI, MX
cTtpoeHne U (yHkuuu. Muxpockonuueckoe ctpoeHue nouku. Hedpon. ObOpazoBanue mouw.
Perynsuus MmoueoOpa3oBaHus U MOYEHCIYCKaHUS. 3a00JieBaHUsI OPraHOB MOYEBBLACTUTEIHLHON
CUCTEMBI, UX IIPELYNPEKICHUE.
Jlabopamopnvie u npakmuueckue padoomul.
OmnpeneneHre MECTONOIOKEHHS TOYCK (Ha MYJISKE).
Onwucanue Mep Mpo(UIaKTUKK OOJIe3HEN MOYeK.
12. Pa3MHoOKeHHe ¥ pa3BUTHE
Opranbl penponaykuuu, crpoeHne u QyHkuuu. Ilonmoswle sxene3bl. [losioBble KIETKH.
OmnonotBopenue. BHyTpuyrpoOHOEe pa3Butue. BrnusHue Ha SMOpPHOHAIBHOE pa3BUTHE
¢dakTopoB okpyxkatomei cpeabl. Poxpl. Jlakranums. Poct m pasButme peGénka. IlomoBoe
co3peBanue. HacnenoBanue npusHakoB y yenoBeka. HacnencTBeHHble 00€3HH, UX MPUYHUHBI U
npenynpexaenue. Habop xpomocoMm, MoioBbIE XpPOMOCOMBI, TeHbI. POJIb reHeTH4ecKuX 3HaHUN
JUIsl ITaHUpoBaHus ceMbr. MHekuu, nepenaronmecs nojaoBbIM MyTEM, UX TPOodUIaKTHKA.
Jlabopamopnvie u npakmuueckue padbomal.
Onucanue OCHOBHBIX Mep MO MPOPHIAKTUKE UHPEKIHMOHHBIX BHUPYCHBIX 3a00JE€BaHUI:
CIIN/I u renatwur.
13. OpraHbl 4yBCTB U CEHCOPHBbIE CHCTEMBbI
Opranel 4yBCTB M UX 3HadeHHe. AHanu3aTopbl. CeHcopHble cucTemsbl. ['11a3 u 3peHwue.
Onrtuueckast cucrema riasza. Ceruarka. 3pHUTENbHBIE PELENTOPHI. 3PUTEIBHOE BOCIPHUSITHE.
Hapymenus 3penust 1 ux npuuuHbl. ['urneHa speHusl.



Vxo u cayx. CrtpoeHne u (QyHKIMH oOpraHa ciyxa. MexaHuW3M pabOThl CIIyXOBOTO
ananuzaropa. CiryxoBoe Bocripusitue. Hapyienus ciyxa u ux npuuussl. [ uruena ciyxa.

Opranbl  paBHOBECHS, MBIIIEYHOTO YYBCTBA, OCS3aHHs, OOOHSHHS W  BKYyca.
B3auMopeiicTBuE CEHCOPHBIX CUCTEM OpPraHU3Ma.

Jlabopamopuwvie u npaxmuueckue padoomot

Omnpenenenne oCTpOTHI 3pEHUS Y UEIOBEKaA.

N3ydeHue cTpoeHus opraHa 3peHus (Ha MyJISKE U BJIAXKHOM IIperapare).

W3ydeHue cTpoeHHs oprana ciiyxa (Ha MyJspKe).

14. IToBeaenmne U NCUXUKA

[lcuxuka u noBeaeHue uesnoBeka. [lorpeOHOCTM M MOTUBBI moBeaeHus. ColMalibHAsS
00yCJIOBJICHHOCTb TIOBEICHUS uesioBeKka. PeduiekTopHas Teopus moBeneHHs. Brpiciias HepBHas
JeATeIbHOCTh uenoBeka, padorel .M. Ceuenona, WM.II. IlaBimoBa. Mexanu3sm oOpa3oBaHUs
ycnoBHBIX pediekcoB. Topmoxenue. Junamuyeckuii crepeoTun. Pois ropMOHOB B MOBE/ICHUU.
HacnencrtBeHHble M HEHACHEACTBEHHbIE — MpOrpamMMmbl  IOBEACHHUS Y  4YelOBeEKa.
[IpucnocoOuTENBHBIN XapaKkTep MOBEACHUSI.

IlepBas u BTOpasi curHaibHble cucteMbl. [lo3HaBarenbHas nesATENbHOCTh MO3ra. Peub u
MmpinuieHne. llamsate u BHuManHue. Omouud. HHIuWBHIyadbHBIE OCOOCHHOCTH JUYHOCTH:
CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKkTep, 0AapEHHOCTh. THIBI BBICIICH HEPBHOW AEATEIHHOCTH U
temnepamenTa. OcoOEHHOCTH IICUXHUKH YenoBeka. [ uruena (pu3ndeckoro 1 yMCTBEHHOTO TPYAA.
Pexxum Tpyna u otnbixa. CoH u ero 3HayeHue. I ' uruena cHa.

Jlabopamopusie u npakmuueckue padomaol.

N3ydenune kpaTKOBPEMEHHOMN NaMSTH.

Ornpenenenne 00bEMa MEXaHUYECKOM U IOTUYECKON TTaMSTH.

Onenka chopMUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIIUICHHUS.

15. YesioBek u OKpYysKaiomas cpeia

UenoBek M OKpyxarolas cpefa. JKoJIoruueckue (pakTopbl U UX AEWCTBUE HA OPraHU3M
YyesioBeKa. 3aBUCUMOCTD 3710POBbsI UEJIOBEKA OT COCTOSIHUS OKpY»KaroIel cpeabl. MUKpoKiInMar
KUIbIX ToMenieHnit. CoOirofieHre MpaBUil MOBEACHUS B OKPYXAloIlel cpele, B OMacHBIX U
Ype3BbIYANHBIX CUTYaLIHSIX.

3/10pOBbE 4YEIOBEKAa Kak coluaibHas LEHHOCTh. DakTOpbl, HapyLIAIOUIUE 3/10POBBE:
TUTIOIMHAMUS, KypeHue, YIOoTpeOIeHne aJIkoroisi, HAPKOTUKOB, HECOATaHCUPOBAHHOE MMUTAHHE,
cTpecc. YKpEeIUIEHHE 3/10pOBbSi: AyTOTPEHUHT, 3aKajJuBaHHUE, JBUTATENIbHAs AKTUBHOCTb,
cObanancupoBanHoe nuTaHue. KynbTypa OTHOIIEHHS K COOCTBEHHOMY 3JI0POBBIO U 3J0POBBIO
OKpyXaroImux. BcemupHas opranu3zanus 3paBoOXpaHEeHHUS.

YenoBek kak dyacTb Ouochepsl 3emid. AHTPONOI€HHbIE BO3JCHCTBHS Ha MPHUPONY.
VYpbauuzanus. [usunmzanus. TexHOreHHBIE H3MEHEHUS B OKpYyxkaromiel cpeae. CoBpeMeHHbIe
I00aNbHBIE DKOJIOTHMYECKHE TMpoOJaeMbl. 3HAYEHHE OXPAaHBl OKPYXKAIoUIeH cpenbl Juis
COXpaHEHHMsI YeJIOBeYeCTBa

3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEIMETA
«BHAOJOI'Us»

OcBoenune yueOHoro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs
JOJKHO 00ECTIeYUTh JOCTHKEHHE CIEAYIOMUX 00yUJaIOIUMUCS THYHOCTHBIX, METAIIPEIMETHBIX
U NIPEIMETHBIX PE3yIbTaTOB.



JIMYHOCTHBIE PE3YJBTATBI

JInyHOCTHBIE Pe3yJIbTATBI OCBOCHHS IMPOTPAMMEI IO OWOJIOTMH OCHOBHOTO OOIMIETO
o0pa3oBaHUs JOJDKHBI OTPaKaTh TOTOBHOCTh OOYYAOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMIA M PACIIMPEHUE OIbITA JIEITEIHLHOCTH HA €€ OCHOBE U B
MpOIECCe peaan3aliid OCHOBHBIX HAIIPABICHUN BOCIUTATEIHLHON NESATEILHOCTH, B TOM YHCIIE B
4acTH:

1) rpaaaHCKOro BOCIUTAHMS:

FOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM JCSATEIBHOCTH TMPU  BBITOJIHEHUHU
HCCIIEIOBAHUI U TIPOEKTOB, CTPEMJICHUE K B3AMMOTIOHUMAHUIO U B3aMMOTIOMOIIIH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

OTHONICHHE K OMOJIOTMM KaK K BaXKHOH COCTaBISIONICH KYIbTYPHI, TOPAOCTh 33 BKJIAJ
POCCHUICKHX U COBETCKHUX YUEHBIX B pa3BUTHE MUPOBOM OMOIOIMYECKON HAYKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

FOTOBHOCTh OLICHHWBAaTh MOBEACHUE U MOCTYIKHU C MO3ULMH HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKOHN KYJIbTYpHI;

MOHUMAaHWE 3HAYMMOCTH HPABCTBEHHOI'O aCIIEKTa JESITEIbHOCTH YeJIOBEKa B MEAMIIMHE U
OHOJIOTHH;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

MMOHUMAaHHUE POJIU OMOJIOTUU B POPMUPOBAHUU ICTETUUECKOMN KYJIbTYPhI TUYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBLHOIO0 0JIArONOJIY M

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[I0POBBIO U YCTAaHOBKA Ha 370POBBIA 00pa3 KU3HU
(3mopoBoe mUTaHuE, COOIO/IEHUE TUTUEHUYECKUX TTPaBUI U HOPM, COATaHCUPOBAHHBIA PEKUM
3aHSATUN U OTZIbIXA, peryisipHas pu3nuecKas akTUBHOCTb );

OCO3HaHHE TOCIEACTBUI M HEMPUSATHUE BPEIHBIX MPUBBIUEK (YIMOTPEOICHHE aTKOToJs,
HapKOTHUKOB, KypeHHe) ¥ UHBIX (hopM Bpeaa it (pU3NIEeCcKOro U ICUXUYECKOTO 3/10POBbS;

coOoIeHre MpaBuil OE30MaCHOCTH, B TOM YHCJIE HaBBIKM O€30MacHOTO TOBENICHUS B
MIPUPOJHON Cpelie;

c(OpMUPOBAHHOCTh HaBBIKa pe(ICKCUH, YIpPaBICHHE COOCTBEHHBIM 3MOIMOHAIBHBIM
COCTOSIHHEM;

6) TPY/10BOT0 BOCIIUTAHUSA:

aKTHBHOE y4acCTHE B PEIICHUU MPaKTUYECKHX 3a/ad (B paMKaxX CeMbH, 00pa3oBaTeIbHOMN
OpTraHHU3aIH, HACEJIEHHOTO MMYHKTa, Kpasi) OMOJOTHYeCKON M 9KOJOTHYECKON HalpaBIeHHOCTH,
MHTEpPEC K MPAKTHIECKOMY U3YUEHHIO TIPO(ecCcHii, CBSI3aHHBIX C OMOJIOTHENH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

OpUEHTAIMSI Ha TMPUMEHEHHE OWOJIOTHYECKHMX 3HAHWW TIPH pENIeHWH 3a71ad B 00JacTH
OKpPY’KaloIllel Cpebl;

OCO3HAHHE YKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHUs;

TOTOBHOCTB K YYaCTHIO B MPAKTHYECKOU JIEATEILHOCTH IKOJIOTHIECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpUEHTAIlMsl Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX TPEJCTaBICHUH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YEIOBEKa C MPUPOAHOH U COIUAIBHOMN
cpenoi;

MMOHUMaHHWE PO OMOJIOTUYECKON HayKU B (POPMHUPOBAHWUN HAYIHOT'O MUPOBO33PECHHUS;

pa3BUTHE HAYYHOH IIOOO3HATENLHOCTH, MHTEpEca K OHMOJOTMYecKOW HayKe, HaBBIKOB



HCCIIEI0BATEIBCKOM 1EATENbHOCTH;

9) apantanum oO0y4amlmerocsi K H3MEHSIOUNMMCH YCJOBHSIM COLHMAJBHOH U
NPUPOAHOM Cpelbl:

aJIcKBaTHAas OLIEHKA N3MEHSIOLIMXCS yCIOBU;

IOPUHATHE peleHus (MHIUBUAYAJIbHOE, B TIpPYyMINE) B M3MEHSAIOLIMXCS YCIOBUAX Ha
OCHOBAHMU aHaJN3a OMOJIOTHYECKON HH(POPMALINY;

IUIAHUPOBAHKUE JICHCTBHI B HOBOW CHUTyalldd Ha OCHOBAaHUHM 3HAHUH OMOJIOTHYECKHX
3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHUS MPOTPAMMBI MO OHMOJIOTHH OCHOBHOT'O OOIIETO
o0Opa3oBaHus, IODKHBI OTpa)kKaTh OBJAJIEHUE CIEAYIOUUMH YHHBEPCAaJIbHBIMU Y4EOHBIMU
NEUCTBUSIMU:

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIEe y4eOHbIe AeiicTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

e BBUIBJIATE U XapaKTE€pPU30BaTh CYLIECTBEHHbIE MPHU3HAKM OHOJIOTUYECKUX OOBEKTOB
(s1BJIEHU);

® yCTaHABJIMBaTh CYIIECTBEHHbIM NpHU3HAK KiIaccu(UKauy OHOJOIMYECKHMX OOBEKTOB
(SIBJICHMIA, MTPOIIECCOB), OCHOBAaHUS Il 000OUICHNUS U CPaBHEHHUS, KPUTEPHH TPOBOAUMOTO
aHaIu3a;

e C Yy4Y€TOM TIPEMJIOKEHHON OWOJOTHYECKON 3aJaydl  BBIABISITH 3aKOHOMEPHOCTH U
OPOTHBOPEUMs] B paccMaTpuUBaeMbIX (akTax U HaOJMIOAEHUSX, MpeniaraTb KPUTEPUU JUIS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

® BBUIBJIATH JePUUUTH MH(POPMALUU, AAHHBIX, HEOOXOJUMBIX Ul pEIIeHHs] MOCTaBIECHHON
3a]a4uu;

® BBUIBJISATH NPUYUHHO-CIICACTBEHHBIE CBS3M IpPH HU3yYEHHUHM OMOJIOTMUYECKUX SBICHUHA U
IPOIECCOB, JeNaTh BBIBOJABI C  HCIIOJB30BAaHMEM JACAYKTUBHBIX W  WHIYKTHBHBIX
YMO3aK/IIOYEHUH, yMO3AKIIOYEHUH 10 aHaloruu, (opMynupoBaTb TUIOTE3Bl O
B3aUMOCBS3SIX;

® CaMOCTOSTENIbHO BBIOMpPATh CIOCOO pelieHus: yueOHON OMoNoruueckoi 3aaauu (CpaBHUBATh
HECKOJIbKO BapMaHTOB pELICHHs, BBIOMpaTh Haubojee MOAXOMANMH ¢  y4éToM
CaMOCTOSITENIHO BBIJICTIEHHBIX KPUTEPUEB).

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

®  HCIMOJIBb30BaTh BOIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHMS;

e (dopMyIHpOBaTh BONPOCH], (PUKCUPYIOIINE DPa3pblB MEXIY pEalbHBIM U >KEJIATeNbHBIM
COCTOSTHEM CUTYyalluH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABIMBATh HICKOMOE 1 JIaHHOE;

e (dopMHUpPOBaTh TUNIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXXIACHUHN, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHEHHE;

® [POBOJUTH [0 CAMOCTOSITENILHO COCTaBJICHHOMY IUIaHy HAOIIOJCHUE, HECIO0XKHBIHI
OMOJOTMYECKH  SKCIIEPUMEHT,  HEOOJBbIIOE  HCCIEJOBAHME IO  yCTAHOBIIEHUIO
0COOEHHOCTEN Ouonornyeckoro o0bvekTa (mpouecca) U3ydeHusl, IPUIMHHO-CIIEICTBEHHBIX
CBSI3€H U 3aBHCUMOCTEH OMOJIOTHYECKUX 00BEKTOB MEXKTY COOO;



e OICHMBATh Ha TPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(MOPMAIIMIO, MOJYYCHHYIO B XOJ€
HAOJIOICHUS M DKCIIEPUMEHTA;

®  CaMOCTOSITENILHO (OPMYJIMPOBATH OOOOIMICHHSI M BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIOZICHUSI, OKCIEPUMEHTa, BJIAJETh HWHCTPYMEHTAMH  OIICHKH JOCTOBEPHOCTHU
MOJIY9EHHBIX BBIBOJIOB ¥ O0OOIICHHIA;

® TIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE OWOJOTHMYECKUX MPOIECCOB M X
MOCIEACTBUSl B AHAIOTMYHBIX WIJIM CXOJHBIX CHUTYyalUsX, a TakKKe BBIJBUTATH
MPEIOJIOKECHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
3) pabora ¢ undgopmanmeii:

® T[PUMCHATh pPA3IMYHBIC METOABI, WHCTPYMEHTHI M 3alpoChl NpPHU TOUCKE H OTOOpe
Ouosiornyeckoil MHGOpPMAIMK WM JaHHBIX M3 HCTOYHHUKOB C YYETOM MPEUIOKEHHOU
y4eOHOW OMOJIOTHYECKOH 3a1a4u;

e BHIOMpPATh, AHAIM3UPOBATH, CHCTEMATH3MPOBATH W HWHTEPIPETHPOBATH OHOJIOTUYCCKYIO
MH(OPMAIIHIO Pa3IMYHBIX BUIOB U (DOPM MPEICTABICHHUS;

® HAXOJUTh CXOJHBIC aPTyMEHTHI (TIOATBEPXKIAMOIINE MM ONPOBEPralolIie OJHY U TY KE
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

® CaMOCTOSITCNIbHO BBIOMPATh ONTHUMAJIbHYI (OpPMY TIPEACTABICHUS HWHPOPMALUU U
WUTIOCTPUPOBATh pelIacMble 3aJadd  HECIOXKHBIMH CXEMaMH, JuarpaMMaMi, WHON
rpaduKoi ¥ ©X KOMOMHALMAMU;

e OICHUBATh HAAEKHOCTh OHMOIOTHYECKONH WH(MOpPMAIUU IO KPUTEPHSIM, TPEIIOKCHHBIM
yYUTEIIeM Win c(HOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

® 3aMOMHUHATh M CHCTEMATHU3UPOBATH OMOJOTHIECKYIO HH()OPMAIIHIO.

KoMMyHuKaTHBHBIE YHMBepCcaIbHbIe y4eOHbIe AeiicTBHSA

1) oOmenue:

® BOCHPHHHMATH U (DOPMYIHPOBATH CYKIEHUS, BRIPAKATH SMOITUHU B TIPOIECCE BHITIOTHEHUS
MPaKTUYECKUX U Ja0OpaTOPHBIX padoT;

e BbIpakaTh ce0s (CBOIO TOUKY 3PEHHUS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e pacrno3HaBaTb HeBepOaJdbHBIE CpEJCTBA OOIIEHHUS, MOHUMAaTh 3HAYEHHE COIMAJIbHBIX
3HAKOB, 3HATh W PACIO3HABATh NPEINOCHUIKM KOH(DIWKTHBIX CHUTyalldd W CMSr4arh
KOH(MIIMKTHI, BECTH MIEPErOBOPHI;

e [IOHUMATh HAMEPEHUS APYTUX, MPOSBISTh YBAKUTEIHLHOE OTHOIICHHUE K COOCCETHUKY U B
KOPPEKTHOI opme GopMyTupOBaThH CBOM BO3PAKECHHS;

e B XOJe auaimora W (WJIM) AUCKYCCHHU 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
OMOJIOTMYEeCKOH TeMBbl M BBICKA3bIBATh WJCH, HalleJIEHHbIE Ha pelleHHe OMOIOTUYECKOM
3a/1a4d ¥ ToJIep KaHue OJ1aroKenaTeIbHOCTH OOIICHHS;

®  CONOCTAaBJIATH CBOU CYKIEHUS C CY)KJIEHUSIMHU APYTUX YIACTHUKOB JIMajiora, 0OHapyKUBaTh
pa3IM4Me U CXOJICTBO MO3UIIMIA;

e yOMMYHO TMPEACTaBIATh  PE3yAbTaThl  BBIIOJHEHHOTO  OMOJOTHYECKOTO  OIMbITa
(3KCTIepuMeHTa, UCCIIeI0BaHus, IPOEKTA);

® CaMOCTOSITENIPHO BBIOMpaTh (HOpMAT BBICTYIUIGHHSI C YY4E€TOM 3aqad TPE3CHTAlUU U
0COOEHHOCTEH ayJUTOPHH M B COOTBETCTBHU C HUM COCTABJISTh YCTHBIC W NMHUCHMEHHBIC
TEKCTHI C UCIIOJIb30BAHUEM WILTIOCTPATHUBHBIX MaTEPHAIIOB.

2) coBMeCTHaA JesITeJIbHOCTD:



® [IOHMMAaTh U HCIIOJIB30BaTh NMPEHMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHOW pabOTHI IpU
pEUICHUN KOHKPETHOW OHMOJIOTMUECKOH MpoOsieMbl, OOOCHOBBIBaTH HEOOXOAMMOCTD
NPUMEHEHHS TPYMIOBBIX ()OPM B3aUMOJCHCTBUS MPH PEIICHUH MOCTABICHHON y4eOHON
3a1a4u;

® [PUHUMATH I€JIb COBMECTHOH [EATENbHOCTH, KOJUJICKTUBHO CTPOUTH NEHCTBHA MO €&
JIOCTHKEHHUIO: PacIpelelsiTh POJH, JOTOBapUBaThCA, OOCYKIATh IPOLIECC U PE3yNbTaT
COBMECTHOH pabOThI, yMETh 000011aTh MHEHHS HECKOJIBKUX JIFOJICH, IIPOSIBIATH TOTOBHOCTh
PYKOBOJNTB, BHIITOJIHSTH MIOPYYCHUS, IO TINHATHCS;

® IUIAHWPOBAaTh OPTaHM3ALMIO COBMECTHOW pabOTHI, ONpPENENSATh CBOIO pOIb (C y4&€ToM
IPEANOYTEHU W BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aUMOACWCTBHS), paclpeieisTh
3ajaud  MEXAYy WICHaMH KOMaHIbI, YYacTBOBAaTh B TPYNNOBBIX ¢opMax padOThI
(o6cyxaennst, 0OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U UHBIC);

® BBHINOJHATH CBOIO YacTh pabOTHI, JOCTUTaTh KAueCTBEHHOTO pe3yjbTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPIUHUPOBATH CBOU JICHCTBUS C IPYTUMH WICHAMU KOMaHIbl;

® OIICHMBATh KAYECTBO CBOETO BKJIaZa B OOIMIMK MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
cOpMyIHPOBAHHBIM YYaCTHUKAMH B3aHMMOJICHCTBYSI, CPABHUBATH PE3YJILTATHI C UCXOIHON
3a7adell ¥ BKJIAJ KaKIOTO WICHa KOMaHJbl B JOCTHXKCHUE PE3YNIbTaTOB, Pa3/essiTh chepy
OTBETCTBEHHOCTH M MPOSBIISITH TOTOBHOCTD K IPEAOCTABICHHUIO OTUETA MIEPE] TPYIIIIOH;

® OBJAJCTh CUCTEMOW YHUBEPCAJIbHBIX KOMMYHHKATUBHBIX AEHCTBHI, KOTOpasi 00ecreynBaeT
c(OPMHPOBAHHOCTH COITUAIBHBIX HABBIKOB U AMOIIMOHAIFHOTO MHTEJIEKTa 00YJatOIIXCSl.

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

® BBIABIIATH NPOOJEMBbI A PEUICHUS B JKU3HEHHBIX U YUEOHBIX CUTYaIUsX, HCIIOJIb3YS
OMOJIOrHYECKUE 3HAHUS;

® OpHEHTHPOBATbCS B PA3IUYHBIX [OAXOJAaX MPUHATHA pELIeHUH (MHAWBUIYAIBHOE,
MIPUHSATHE PEILICHUs B TPYIIE, IPUHATHE PELIEHUI TPyIoi);

® CaMOCTOSITEIbHO COCTaBJISITh QJITOPUTM pEUIeHMs 3aJayd (UM €ro 4acTh), BbIOMpaTh
croco0 pelmieHus: y4yeOHOM OMONIOrMuYecKol 3aJaud C y4€TOM HMMEIOIIUXCS PECcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh NpeylaraéMble BapUaHThI peIlIeHUI;

® COCTaBJIATh TUIAH JEHCTBHH (TUIaH pearu3aliil HaMEUEeHHOTO alrOpHTMa peIleHUs),
KOPPEKTHPOBATh MPEIIOKEHHBIH aJTOPUTM C YYETOM IOJyYEHHUs] HOBBIX OHMOJOTMUYECKUX
3HaHUI 00 N3yyaeMoOM OHOJIOTHYECKOM OOBEKTE;

e jenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

® BJaJETh CIOCOOAMU CAaMOKOHTPOJISL, CAMOMOTHUBAIIMU U pedIIeKCUH;

® JaBaTh OLIEHKY CUTYAIMH U MpeAaraTh IjiaH e€ U3MEHEHUS;

® YYUTHIBATh KOHTEKCT M MPEIBUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NIPH PEUICHUN
y4yeOHOIl ~ OuoorMyeckoil  3agaud, aganTUpPOBaTh  pPEUIEHHE K  MEHSIOIUMCS
00CTOSITEILCTBAM;

e OOBIACHATHh NPUYMHBI JOCTHIKEHHS (HEIOCTHKEHHUs) pe3yJIbTaTOB JESATEIBbHOCTH, JaBaTh
OLIEHKY TPHOOPETEHHOMY OIBITY, YMETh HAaXOJWUTh TIO3UTUBHOE B TPOHM3OIIEIIICH
CHUTYAIIHH;

® BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS



CUTYyallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa EJIU U YCIOBUSM;
pas3nuyath, Ha3bIBaTh U YNPABIIATH COOCTBEHHBIMU SMOLIUAMH M SMOLUSAMH JPYTUX;
BBISIBJISITH U aHAJIM3UPOBATh IPUUYUHBI IMOLIUI;
CTaBUTH Ce0sl HA MECTO JIPYTOT0 YeIOBEKa, IOHMMATh MOTHBBI M1 HAMEPEHUS IPyTOro;
PeryaupoBaTh Coco0 BRIPAYKEHHS SMOLIUH.

IIpunsiTHe ceds1 M Apyrux
OCO3HAaHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, €F0 MHEHUIO;
IIPU3HABATh CBOE MPaBO Ha OMIMOKY U TaKOeE K€ MPaBo JPyroro;
OTKPBITOCTh ce0e U JPyTuM;
0CO3HaBaTh HEBO3MOXHOCTb KOHTPOJIUPOBATh BCE BOKPYT;
OBJIAJIETh CHCTEMOM YHHMBEpPCAJIbHBIX YUYEOHBIX PETYIATUBHBIX JEHCTBHI, KOTOpas
obecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSISI MO3MILUA
JUYHOCTH), U KU3HEHHBIX HABBIKOB JIMYHOCTH (yHpaBiieHUs co00#l, caMOAMCLIUILINHBI,
YCTOWYMBOTO ITOBEACHMUS).

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHHUS IPOrpaMMbl MO OMOJIOTMU K KOHIy OOydeHUs € 5

Kiacce:

1)

2)

3)

4)

5)

6)

7)

XapaKTepu30BaTh OMOJIOTHIO KaK HayKy O ’KMBOHM IPHUPOJE, Ha3bIBaTh MPU3HAKHU >KUBOTO,
CpaBHMUBATh OOBEKTHI )KUBOM M HEKUBOI MPUPOIBL;

MEPEUUCHISITh ~ UCTOYHUKM  OMOJIOTMYECKMX  3HAHWW, XapaKTepu3oBaTh 3HAuUEHUE
OMOJIOTMYECKUX 3HAaHMH JUIi COBPEMEHHOIO 4YelloBeKa, Mpodeccuu, CBsA3aHHBIE C
6uosorueit (4-5 npodeccuii);

MPUBOJUTh TPUMEPHl BKJIaga poccuiickux (B Tom uucie B. WM. Bepuanckuii, A. JI
UmkeBckuil) U 3apyOexHBIX (B TOM yuciie Apucrtorens, Teodpact, ['unmnokpar) yuéHbix B
pa3BuTHE OMOJIOTUH;

UMETh MPEJCTABICHUE O BAXKHEMIIMX OMOJIOTMYECKUX TMpOLEccax M SBICHHSX: NMHUTaHUE,
IbIXaHUE, TPAHCIOPT BEILECTB, pPa3ApaXUMOCTh, POCT, PA3BUTUE, JIBUIKEHUE,
Pa3MHOXKEHUE;

MPUMEHSTh OMOJOTHYECKHE TEPMUHBI U TOHATUA (B TOM YHCIIE: JKHUBbIE Teja, OMOJorus,
9KOJIOTHUS, LIUTOJIOTHs, aHaToMus, (u3nonorus, OWOJOTMYecKas CHCTeMaTHKa, KIIEeTKa,
TKaHb, OpraH, CHCTE€Ma OpraHOB, OpPraHU3M, BUPYC, JIBUXKEHHE, MHUTaHUE, (POTOCUHTE3,
JbIXaHHUe, BbIIEJICHHE, pa3Ipa)kUMOCTh, POCT, pa3MHOKEHHE, pa3BUTHE, cpela oOuTaHuS,
MIPUPOHOE COOOIIECTBO, UCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUU C IMOCTABJICHHOM
3a/1a4eil U B KOHTEKCTE;

pa3nuyath MO BHENIHEMY BHUIY (M300paK€HHSAM), CXeMaM U OIUCAHMUAM JAOSACpHBIE U
sJIEpHbIE OPraHU3MBbI, pa3IMuHble OMOJOTrHYeCKHe OOBEKThI: PACTEHHUS, )KUBOTHBIX, IPUOBL,
JUIIAWHUKYA, OaKkTepUH, TPUPOIAHBIE U HCKYCCTBEHHbIE COOOILECTBA, B3aHMMOCBS3HU
OpPraHU3MOB B TPUPOJAHOM U HMCKYCCTBEHHOM COOOIIECTBaX, MpeacTaBuTeneil ¢iaopsl u
(bayHbI IPUPOJHBIX 30H 3eMJTH, JaHIa(Thl IPUPOIHBIE U KYJIbTYPHBIE,

MPOBOAUTH OMHMCAHUE OpraHu3Ma (pacTeHUsl, )KUBOTHOI'0) IO 3a/laHHOMY ILJIaHy, BBIIEISTh
CYUIECTBEHHbIE TPU3HAKH CTPOCHHSI U TPOLIECCOB IKUZHENECATEILHOCTH OpPraHU3MOB,
XapaKTepu30BaTh OPraHU3Mbl KakK Tella XHBOM MPUPOIBI, MEPEUUCISITh OCOOCHHOCTU
pacTeHuil, KUBOTHBIX, TPHOOB, TUIIAHHUKOB, OAKTEpPUNl U BUPYCOB;



8) packpeiBaTh MOHATHE O cpeae OOWUTaHMs (BOXHOM, HA3eMHO-BO3YIIHOW, MOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM ), YCIIOBUSX CPEbl OOUTAHUS;

9) mpUBOAWTH MPHUMEPHI, XAPAKTCPU3YIOIIUE MPUCHOCOOJICHHOCTh OPraHU3MOB K Cpeie
OOUTaHWs1, B3AUMOCBSI3U OPTaHU3MOB B COOOIIIECTBAX;

10) BBIACIATH OTJIMYUTEIbHBIC IPU3HAKH [TPUPOIHBIX U HCKYCCTBEHHBIX COOOIIIECTB;

11) apryMmeHTHpPOBAaTh OCHOBHBIC IpaBHJIA TOBEACHUS 4YEJIOBEKa B MMPHUPOJC U OOBSICHSITH
3HAUEHUE TMPUPOJOOXPAHHON NIEATEIHPHOCTH YEJIOBEKa, AaHAIU3UPOBATH TJI00AIBHEBIE
9KOJIOTHYECKUE TIPOOIIEMBI,

12) packpbiBaTh pOJib OMOJIOTHU B MPAKTUIECKON JEATEIBHOCTH YEIIOBEKA,;

13) neMOHCTpHPOBAaTh HAa KOHKPETHBIX MPHUMEPAX CBSI3b 3HAHUM OWOJOTMH CO 3HAHUSAMHU II0
MaTeMaTHKe, MPEAMETOB TYMAaHUTAPHOTO IMKIIA, PA3IMYHBIMUA BUJIAMU HCKYCCTBA;

14) BBINONHATH TMPaKTUYeCKHue paboThl (MOMCK MH(OPMAIMU C HCIOJIb30BAHHEM PA3TMYHBIX
UCTOYHHMKOB, OIKMCAaHWE OpraHu3Ma MO 3aJaHHOMY IUIaHy) W JabopaTOpHbBIC pPabOTHI
(paboTa ¢ MUKPOCKOIIOM, 3HAKOMCTBO C Pa3IMYHBIMU CIIOCOOAMU M3MEPEHUS M CPABHCHHS
KHUBBIX O0BEKTOB);

15) npuMeHsTh MeTOABl Ononoruu (HaOJIIOJEHHE, OMHCAaHHWE, KiIacCH(UKaIUsa, H3MEPEHHE,
AKCHEPUMEHT): TPOBOIANTh HAOIIOJICHUS 32 OpPraHW3MaMH, OIKCHIBATH OHMOJIOTUYECCKHE
OOBEKTHI, TPOIECCHl W SIBJICHUS, BBIOJIHATH OWOJIOTHYECKUN PUCYHOK H HW3MEPCHHE
OHOJIOrnYeCKuX 0O0BEKTOB;

16) Bnageth npuéMamMu pabOTHI C JIYNOH, CBETOBBIM M HU(PPOBBIM MHKPOCKOAMHU IPU
paccMaTpUBaHUK OMOJOTHYECKHX OOBEKTOB;

17) cobmomaTh mpaBuia 0e30mMacHOro Tpyda Npu paboTe ¢ ydeOHBIM M J1abOPaTOPHBIM
00opy/IOBaHUEM, XUMHUYECKOW MOCYI0OM B COOTBETCTBUHU C MHCTPYKIMSAMH Ha YPOKE, BO
BHEYPOUYHOI 1eATETbHOCTH;

18) ucroap30BaTh TPHU BBIMOIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO JUTEPATYpy IO
OWMOJIOTHH, CITPABOYHBIC MaTepUalbl, pecypcsl MHTEpHETA;

19) co3maBaTh MUCHMEHHBIE M YCTHBIE COOOIIEHHWS, HCHOJB3YsS TMOHATHHHBIA armmapar
M3Yy4aeMoTo0 pasjesna OUOJIOTHH.

[IpenMeTHbIE pe3ysbTaThl OCBOCHHS IMPOrpaMMBbl 1O OMOJIOTMM K KOHIy OoOydeHus 6 6
Knacce:

1) xapakTepu3oBaTh OOTAaHHKY Kak OHMOJIOTHYECKYIO HAyKy, €€ pas3lelibl U CBSI3H C APYTUMH
HAayKaMU U TEXHHUKOM;

2) TPUBOJHMTH MPUMEPHI BKIIaa poccuiickux (B ToMm umcie B. B. Jlokyuaes, K. A. Tumupsizes,
C. I'. HaBamun) u 3apy0exHbIX y4€HbIX (B ToM uucie P. I'yk, M. Manbsnuru) B pa3Butue
HayK O PaCTECHHUsIX;

3) TpUMEHATh OMOJOTMYECKUE TEPMHUHBI M MOHATHs (B TOM YHCIE: OOTaHUKA, PACTUTEIbHAS
KJIETKAa, PACTUTENIbHAsI TKaHb, OpPraHbl PACTEHUW, CHCTEMa OpPraHOB PAaCTEHUsS: KOPEHSD,
no0er TmodYka, JIHUCT, BUIOU3MEHEHHBIE OpraHbl, LBETOK, IUIOJA, CEMs, PacCTUTENIbHBIN
OpraHu3M, MUHEpaJIbHOE NMUTaHUE, POTOCUHTE3, JBIXaHUE, POCT, Pa3BUTHE, PA3MHOKEHHE,
KJIOH, pa3pa’kKuMOCTh) B COOTBETCTBUHU C TIOCTABJICHHOMN 3a/jauell U B KOHTEKCTE;

4) omuChHIBATh CTPOCHHE M IKU3HEICATEILHOCTh PACTHTENLHOIO OpraHu3dMa (Ha Mpumepe
MOKPBITOCEMEHHBIX MJIM LBETKOBBIX): IOIVIOIIEHUE BOABI M MHUHEpPAIbHOE IHTAHUE,
¢doTocuHTEe3, IBIXaHHE, TPAHCIOPT BELIECTB, POCT, pa3MHOXKEHHE, pa3BUTHE, CBS3b
CTPOEHUS BEr€TaTUBHBIX M F€HEPATUBHBIX OPraHOB PACTEHUH € MX QYHKLHUAMU;



5) pas3nuuarh ¥ ONMUCHIBATh )KUBBIC U TepOApHBIC YIK3EMIUIAPHI PACTEHHUH 110 3aJaHHOMY IUIaHY,
YaCTH paCTeHUH 10 H300paKEHUAM, CXeMaM, MOJIETISIM, MYJISDKaM, pelibe(HbIM TabIuIaMm;

6) xapakTepu3oBaTh MPH3HAKUA PACTECHHI, YPOBHU OPraHM3alMHM PACTUTEIHLHOIO OpraHu3Ma,
YaCTH paCTEHUI: KJIETKU, TKAHU, OPraHbl, CHCTEMbI OPIaHOB, OPraHU3M;

7) cpaBHHBATh PACTUTEIBbHBIC TKAHU M OPraHbl PACTCHUI MEXIy COOOH;

8) BBINOJHATH MPAKTUYECKUE U JiabopaTopHbie paboThl 1O Mopdosornu U (GuzKnoIOrUU
pacTeHuii, B TOM 4YuCie PabOThl ¢ MUKPOCKOIIOM C MOCTOSHHBIMH ((UKCHPOBAHHBIMU) H
BPEMEHHBIMU MHUKpOIIpENapaTaMH, HCCIEI0BaTeIbCKUEe padoThl C  HMCIOJIb30BaHUEM
pUOOPOB U HHCTPYMEHTOB (P PpOBOI 1abopaTopuu;

9) xapakTepu3oBaTh IPOLECCHl IHKU3HEACATCIBPHOCTH PACTCHHIA: TMOIJIONIGHUE BOJABI U
MUHEpaJIIbHOE MUTaHKHEe, (POTOCHHTE3, JBIXaHUE, POCT, PA3BUTHE, CIIOCOOBI €CTECTBEHHOTO U
HCKYCCTBEHHOI'O BEre€TaTUBHOIO Pa3MHOXEHHUS, CEMEHHOE pa3MHOXKEHHME (Ha mIpumepe
MOKPBITOCEMEHHBIX, MJIH IIBETKOBBIX);

10) BBISBIIATh NPUYMHHO-CIICACTBCHHBIC CBS3M MEXIY CTPOCHHEM M (YHKIUSIMH TKaHEH W
OpPraHoOB PACTEHUM, CTPOECHUEM U )KU3HEAESATEIbHOCTHIO PACTCHUI;

11) knaccuuMpoBaTh PacTEHHUS U UX YaCTH MO Pa3HBIM OCHOBAHUSIM;

12) 00BsICHITH POJIb PACTEHUIl B MPHUPOJAC M JKU3HM 4YeIOBEKa: 3HaueHUEe (POTOCHMHTE3a B
IpUpOE€ U B IKU3HU UYEJOBEKa, OMOJOIMYECKOE U  XO3SHCTBEHHOE 3HAu€HUE
BUJIOM3MEHEHHBIX 10OETOB, X035HCTBEHHOE 3HAUEHUE BEr€TaTUBHOTO PA3MHOXKEHUS;

13) mpUMEHATh TONy4YCHHbIC 3HAHHS JUIA BBIPAIMBAaHHS M PA3MHOXKCHUS KYJIbTYPHBIX
pacTeHHil;

14) ucrionb30BaTh METOIbI OMOJIOTHH: TPOBOAUTH HAONIOJCHUS 33 PACTCHUSMH, ONHMCHIBATH
pacTeHUsl U UX YaCTH, CTaBUTh MPOCTEUIINE OMOJIOTMYECKUE OIBITHI U KCIIEPUMEHTHI;

15) cobmonaTe mpaBuiaa 0E30MacHOr0 Tpyda Opu paboTe ¢ y4eOHBIM U J1aOOPaTOPHBIM
000pyZI0BaHUEM, XUMHUYECKON MOCYA0H B COOTBETCTBUU C MHCTPYKLHMSMHU Ha ypOKE U BO
BHEYPOYHOU JEATEIbHOCTH;

16) neMOHCTpHPOBaTh HAa KOHKPETHBIX MpPUMEpax CBs3b 3HAHUI OMOJIOTHH CO 3HAHHSMHU MO
MaTeMaTHKe, reorpaguu, TEXHOJOIWH, MPEIMETOB T'yMAaHUTAPHOIO LHMKIA, PAa3TUYHBIMU
BUJIAMU UCKYCCTBa,

17) Bnaseth nmpuémamMu paboThl ¢ OMoNornyeckoi nHdopmanuei: GopMyIUpOBaTH OCHOBAHUS
JUIs U3BJ€YEHUs U 0000meHus MHPOpMalMu U3 JBYX HCTOYHHKOB, IPEOOpa3OBLIBAThH
MH(OPMAIIHIO U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

18) co3maBaTth MHCHMEHHBIE W YCTHBIE COOOIICHHS, HCIOJb3Ysl TMOHATHUHBIA ammapat
M3y4aeMoro paszena OuoJIoTuu.






4. TEMATUYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKATEMUYECKHUX YACOB,
OTBOJIUMbBIX HA OCBOEHHUE KAK/IOU TEMbI, 1 BO3MOXHOCTbDb UCITIOJIb30BAHUA 11O 9TOU
TEME 30P U IOP, KOTOPBIE ABJIAIOTCA YYEBHO-METOANYECKUMHU MATEPUAJTAMUA

5 kanace
KosmuecTBo yacos DJIeKTPOHHbIE CIIMCOK MTOTOBBIX CIocod OLeHKH
HaunmenoBanmue
Ne A3TCJIOB U TeM K n (uudpossbie) IVIAHUPYEMbIX HUTOTrOBBIX
HTPOJIbHBI AKTHYECKH
n/n P Bcero OHTPOT ¢ P cexne o0pa3oBareb pe3yJbTaToB ¢ IVIAHUPYEMBbIX
MPOrpaMMbl padoThI padoThbI
Hble PeCypchbl  YKa3aHHeM 3TanoB UX pe3yJabTaToB
¢dopmupoBanus

- xapaktepu3oBarb  CamocrosiTenbHas
OHMOJIOTHIO KaK HayKy o pabora
YKUBOM MpUpoeE,
Ha3bIBATh MIPU3HAKU
YKUBOTO, CpaBHUBATH
OOBEKTHI ~ KMBOW  H
HEXUBOU IPUPOJIBL;
- MEePEUUCIISATh

Bu6 HCTOYIHUKH YcTHBIN onpoc

HOJIHOTCKA OMOJIOTUYECKUX 3HAHUM,
buonorus — nayka [HOK
. 4 1 ) XapaKkTepU30BaTh
0 YKUBOI mpupoze https://m.edsoo

3HA4YCHUE

Tu/7f413368 .
OMOJIOTHYECKUX 3HAHUI
JUTSt COBPEMEHHOTO

4ejoBeka, Ipodeccun,
CBSI3aHHBIE C OMOJIOTHEH
(4-5 mpodeccwii);

- NPUBOAUTH IPUMEPHI
BKJIaJla POCCHUICKHX U
3apyOeXHBIX YYEHBIX B
pa3BuTHE OMOJIOTUH;

KonTtponsHas padora



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

Meroas! u3ydeHus
KUBOU IIPUPOBI

Bubauoreka
LHOK
https://m.edsoo

u/7f413368

-  TPUMEHITh METOJIBI
ouosornn (HaOIIOZCHUE,
OIMCaHMe,

Kknaccuukanms,
HU3MepeHue,
IKCIICPUMEHT):
MPOBOJUTHh HAOIIOICHUS
3a OpraHu3Mamy,
OIIMCHIBATh
OMOJIOrUYECKHUE
O0BEKTBI, MPOIECCHl H
SIBJICHUS, BBINIOJIHSATh
OMOJOrMYECKUIM PUCYHOK
u HU3MepeHue
OMOJIOrHYECKUX
00BEKTOB;

- JIEMOHCTPUpPOBaTh Ha
KOHKPETHBIX  MpPUMEpax
CBSI3b 3HaHUI OuoNOrHM
co 3HAaHUSIMH 1o
MaTeMaTHKe, TPEeIMETOB
TYMaHUTApHOTO  IIMKIJIA,
pa3IMYHBIMU BUJIaMH
HCKYCCTBA;

- coOro1aTh
npaBuiga  0€30MacHOro
Tpy#a 1mpu pabore C
y4eOHBIM u
1a00paTOPHBIM
o0opynoBaHueEM,
XAMHYECKOM TMOCYHON B

YcrTHbIN onpoc;
JlaboparopHas pabota

[TuceMeHnHBIH onpoc

nabopaTopHas pabora



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

Opranusmbl — Tena
YKUBOU IIPUPOBI

10

1.5

bubanoreka
[HOK
https://m.edsoo

Iu/7f413368

COOTBETCTBUU c
HWHCTPYKLHUSMHU Ha ypPOKE,
BO BHEYPOUYHOH
JeSATEeIbHOCTH;

- UMETh IIPEJCTaBICHUE
0 Ba)KHEHIITNX
OHOJIOTHYECKUX

nponeccax M SBJICHUSX:
NUTaHHE, JIBIXaHHE,
TPaHCIIOPT BCIIECTB,
pa3IpaxuMocTh,  POCT,
pa3BUTHE, JIBIDKCHHE,
Pa3MHOXEHHUE;

- TPOBOJUTH OMHCAHUE
opranusma  (pacTeHus,

KUBOTHOTO) o
3alaHHOMY IUIaHy,
BBIJIETIATH
CYLIECTBEHHbIE
MPU3HAKU CTPOEHUs U
IIPOLIECCOB
KHU3HEJEATEIBHOCTH
OpraHHU3MOB,
XapaKTepu30BaTh
OpraHM3Mbl KaK Tena
KUBOU MPUPOJBL,
MIEPEUNCIIATh
O0COOCHHOCTH pacTeHHH,
KUBOTHBIX, rpuboB,

JMIIAHUKOB, OakTepuit
U BUPYCOB;

VYceTHBII 0npoc;
TectupoBanue

[IpakTuueckas padbora

VYeTHBIM onpoc;
TectupoBanue



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

- pa3nu4ath 1o
BHCIITHEMY BH]TY
(M300paKEeHUSIM),
cXeMaM M OIHMCaHUSIM
NOSIICPHBIE W SIJISPHBIE
OpPTaHHM3MbI, pa3IMYHbIC
OMoJIOrnYecKue
OOBEKTHI: pacreHus,
JKHBOTHBIX, TpUOBI,
JUIIAHHUKKA, OaKTepHH,
MIPUPOIHBIC u
HCKYCCTBEHHBIC
coo0111eCTBa,
B3aHMOCBSI3H
OpPraHHU3MOB B
MIPUPOTHOM
HCKYCCTBEHHOM
cooOIecTBax,
npencraBuTenei  Quopsl
1 (ayHbI IPUPOJIHBIX 30H

3emuin, naHAmadThI
MIPUPOIHBIE u
KYJIbTYPHBIE;

- BHAJETh MNpHUEMAMHU
paboThI c JyTION,
CBETOBBIM M IH(PPOBBIM
MHUKPOCKOTIAMH npu
paccMaTpuBaHUH
OMOIOTHYECKUX

00BEKTOB;

JlaGopaTtopHnas pabota




Opranusmel u cpena
oOUTaHus

IIpuponusie
coo0I11IeCcTBa

0.5

0.5

bubanoreka
HOK
https://m.edsoo

Iu/7f413368

buoOmmoreka
[HOK
https://m.edsoo

Tu/7f413368

- pPacKpbBIBaTh MOHSATUE O
cpene oOuTanus
YCIIOBHSIX Cpenbl
00UTaHUS;

- TPUBOAWTH TMPUMEDHI,
XapaKTEePU3YIOITHE
MIPUCIIOCOOJIEHHOCTh
OpraHu3MoOB K  cpefe
0o0HUTaHHUs, B3aHMMOCBSI3H
OpraHU3MOB B
COO0O0IIIEeCTBAX;

- WUCTOJB30BaTh  IIpH
BBIMIOJTHCHAN ~ y4EOHBIX
3aaHUuN Hay4HO-
MOMYJISIPHYIO
JTUTEPATypy o
OMOJIOTHH, CIIPAaBOYHBIE
MaTepHabl, pecypchl
HNHurepHera;

- BBIJICTISTH
OTIUYUTETILHBIC
MPU3HAKA TPUPOJHBIX U
HCKYCCTBEHHBIX
COOOIIIECTB;

- cOo37aBaTh MUCHMEHHBIE
U YCTHBIE COOOIIEHUS,
WCTOJIb3Ys] TOHSITUHHBIN
amnmapar M3y4aeMoro
pazaena OMOJIOTHH.

VYcrHblit onpoc
TectupoBanue

CamocrosiTenbHas
paboThl

VYerHbll onpoc

Pemienue yueGHbIX 1
PaKTUKO-
OpPUEHTHUPOBAHHBIX
3ama4y

VYeTHbII onpoc

’Kupas npupona u
YeJI0BEK

bubauoreka
LHOK

- apryMeHTHPOBAThH
OCHOBHBIE npaBUIIa

YcTHBIT onpoc



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

PesepBHOE Bpems

https://m.edsoo

Iu/7f413368

bubaunoreka
[HOK
https://m.edsoo

ru/7f413368

MOBEJICHHUSI 4YeJlOBeKa B
IpUpoJe U OOBICHATH
3Ha4YeHHE
IIPUPOTOOXPAHHOMN
JeSITeTbHOCTH  YEJIOBEKa,
aHAJIM3UPOBATh
rJ100anbHbIC
9KOJIOTUIECKUE
pOOIIEMBI;

- packpblBaThb  pPOJIb
OuoI0ruH B
MIPAaKTUYECKOU
JeSITeIbHOCTH YeTIOBEKa;

- PUMEHSTh
OMOJIOTUYECKHE

TEPMHUHBI U TIOHATUA (B
TOM YHCIIE:. KUBBIE TEIIA,

ouoJjorus, DKOJIOTHS,
IIUTOJIOTHS,  AHATOMMUS,
¢buznonorus,
Omonornyeckas
CUCTEMaTHKa, KJIeTKa,
TKaHb, OpraH, CHCTeMa
OpraHoB, OpTaHH3M,
BHpYC, JIBIDKEHHUE,
nutaHue,  (OTOCUHTES,
JIbIXaHHE,  BBIICICHUEC,

pa3apakuMoCTh,  POCT,
pa3MHOXXEHHE, pa3BHTHE,
cpena oburanus,

Pemienue yueOHbIX U
HPAKTHKO-
OPUEHTUPOBAHHBIX
3aja4

KonTponbnas padora



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

MIPUPOJHOE COOOIIECTBO,

HCKYCCTBECHHOC
COOOIIECTBO) B
COOTBETCTBUHA c

HOCTaBJICHHOH 3aJlauel U
B KOHTEKCTE

OBLIEE KOJIMYECTBO 34 1 35
YACOB I10 ITPOTPAMME '
6 KIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE CITHCOK MTOTOBBIX Croco0 OLEHKHU
HaumenoBanue
Ne 23110 B TeM Komr IpakTnueckue (undposbie) NJIaHUPYCMBIX PE3YJIBTATOB | HTOrOBBIX INIAHUPYEMBIX
n/n P Bcero POJIBHbIC PadoThI o0pa3oBarteib C YKasaHUEM 5TalloB uX pe3yJIbTaTOB
NporpamMmMbl padoThI HbIe pecypeb (bopmupoBaHus
- XapaKTepu30BaTh Y CTHBIN ONpoC
00TaHUKY kak CamocrosTenbHas
OHONOrHYeCKyl0 HayKy, PadoTa
e€ paszenbl U CBSI3U C
IpyTMMH  HayKaMH |
bubnmoreka TEXHUKOM;
1 PacturenbHbII 8 1 1 LIOK -IPUBOJIUTH  TIPHUMEPBI
OpraHu3M https://m.edsoo.r BkJaga pOCCUUCKHX (B
u/74148d0 Tom uucie B.  B.
Jokyuaes, K. A.
Tumupsses, C. I.
Hagammn) u
3apyOeKHBIX YUEHBIX (B
tom uucie P. I'yk, M.



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

Crpoenue u
MHOT000pa3ue
MTOKPBITOCEMEHHBIX
pacTeHui

11

bubanorexa
[HOK
https://m.edsoo.r
u/7f4148d0

Manbnuru) B pa3BUTHE
HayK O pacTEeHUSIX;

- OOBSCHATH pOJIb
pacTeHull B IPUPOAE U
KU3HH 4eJloBeKa:
3HaYeHue (POTOCHHTE3A B
IpUpoJe U B JKU3HU
YeJI0BeKa,

OHMOJIOTUYECKOE u
XO34ICTBEHHOE 3HAYEHUE
BUIIOU3MEHEHHBIX

Oo0€ETOB, XO3AMCTBEHHOE
3HAYCHUEC BCICTATHUBHOI'O

Pa3MHOXKCHH,

- OMHCHIBATH
CTpPOEHHE u
KU3BHENIEATEIbHOCTh
PacTUTENBHOTO
opraHusma (Ha
npuMepe
MOKPBITOCEMEHHBIX
7M1 [IBETKOBBIX):
TIOTJIOIICHUE BOABI M
MUHEPATHLHOE
UTaHue,
dboTocuHTE3,

AbIXaHHUC, TPaHCIIOPT

VYceTHBIT onpoc
JlaGopaTtopHast pabota
CamocrosiTenbHas
pabora
KonTponbnas pabota



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

JKusHenesreapHOC
Tb paCTI/ITeJ'H)HOFO
opraHusma

14

Bbubaunoreka
LHOK
https://m.edsoo.ru

[7f4148d0

BEIICCTB, pocT,

pa3MHOXKEHHE,
pa3BHTHE, CBSI3b
CTPOCHHSI
BETCTaTHBHBIX 1
TeHEPATUBHBIX

OpraHOB pacTeHUil ¢
ux QYHKIUSIMU,

- XapaxkTepu30BaTh
NPU3HAKK PaCTEHUH,
YPOBHHU OpTaHU3aluU
PacCTUTEIBHOTO
OpraHmsma, qacTu
pacTeHuil:  KIJIETKH,
TKaHH, OpraHbl,
CUCTEMBl  OpraHOB,
OpTraHH3M;

- CpaBHHUBATh
pacTUTENbHBIC TKaHH
U OprasHbl pPacTCHUH
MEXIy COOO0M;

- BBITIOJTHATH
MPAKTHYECKHE u
nabopaTopHble  pabOTHI
no  mopdomorun U
¢u3nonorNM pacTeHUl, B
TOM 4YHclie paboThl C

[IpakTuueckas pabora
JlaGoparopHas paboTa
VYeTHbII onpoc



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

MHUKPOCKOTIOM C
MTOCTOSITHHBIMH
(bukcupoBaHHBIMH) |
BPEMEHHBIMU
MUKpOTIperapaTaMu,
WCCIIEIOBATEIILCKUE
paboThl c
MCIIOJIb30BAHUEM
npuOOpoB u
WHCTPYMEHTOB
nudpoBoii maboparopuu;

- XapaKkTepU30BaTh
MIPOIIECCHI
KU3HEACATCIIBbHOCTHU
pacTeHuii: MOTJOILIEHUE
BOAbl W MHHEpaJIbHOE
nutanue,  (HOTOCHHTES,

JIbIXaHHE, pocT,
pa3BuUTHE, CHoco0bI
€CTECTBEHHOT'O u
HCKYCCTBEHHOTO
BEreTaTHBHOTO
Ppa3sMHOXEHHUs, CEMEHHOE
pa3MHOXKEHHE (Ha
npuMepe

MMOKPBITOCEMEHHBIX, HIIN
IIBETKOBBIX);
- BBIABIIATH




PesepBHOE Bpems

bubanoreka
[HOK
https://m.edsoo.r
u/7f4148d0

NPUYUHHO-
CJICZICTBEHHBIC CBSI3H
MEXJy CTPOCHHEM U
(GYHKIUSIMU TKaHEH U
OpPraHoB  PacCTEHUH,
CTPOCHHEM u
KU3HEICSITEIbHOCTD
10 PaCTEHUH;

- KJIaCCU(PUITUPOBATh

PaCTCHUA U UX YaCTHU II0
Pa3HbIM OCHOBAHUAM,

- MPUMEHSITh
OMOJIOTUYECKHE

TEPMHHBI W TIOHATUS (B
TOM 4Hcie: OoTaHHKa,
pacTuTenbHas  KIETKa,

pacTuTenbHas TKaHb,
Oprassl pacTeHui,
cucremMa OpraHoB
pacTeHus: KOpeHb, MoOer
MI0YKa, JIUCT,
BHUJIOM3MCHEHHBIC

OpraHbl, ILBETOK, IUIOL,
ceMs, pacTUTENbHBIN

OpraHu3M, MHUHEpPAIbHOE
nutanue,  (HOTOCHHTES,
JbIXaHue, pocrT,
pa3BUTHE, Pa3MHOXKEHHUE,

KonTponbHas padbora



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

KJIOH, pa3/ipa)kuMOCTbh) B
COOTBETCTBUHU c
IOCTaBJICHHOU 3amaded u
B KOHTCKCTC;

OBIIEE KOJIMYECTBO
YACOB I10
[MTPOI'PAMME

34




Npunoxenune. 1.

I'paduk KOHTPOJBHBIX MePONPUATHH mo ydyeOHomy npeamery «buosiorus »

1 9eTBepTH 2 9eTBEpPTh 3 gyeTBepTh 4 9eTBepTh o
nepuos
MPOBEICHHS
OLICHOYHOM
MIPOIEAYPHI CEHTIOPH OKTSIOPh HOSI0PB JeKadpb SITHBAPh (deBpans MapT arnpenb Mai HUTOT
HEJIeITH HEJIeIH HeJleln HeJleln HEJIeITH HEJIeITH HEJIeITH HEJIeITH HEJIeIH 0
yaeOHbIH El1| v |2|g|afa|2r|l2]2|2|2|2|2|2| 2|&§|2|2|3|3|3[3|3]|3|%
IPEAMET | xaace | 112 3141516\ 781918 141 115 3(4|5|6|2|7|8]|0]o0|l1]|2|3|4|5]6] 7|8 |8|o]o|1|2|3|4]5]|
Cpennee o611ee 00pazoBaHue
buororns | 6 [ [ [ [ [ [ [ [ [ [ [ [ [/ Jaf [P PP PP TP [P T ][ Jale

IHpuaoxenune 2.

TpeGoBaHusl K BLICTABJIEHUIO OTMETOK 32 MPOMEKYTOUYHYI0 aTTeCTAlMIO 1 0 y4eOHoMy npeamety «buonorus»
[TpomerxyTouHas aTTecTanus o OMOJIOTUHU MPOBOAUTCS 1 pa3 B Toa — 1o uroram yue6Horo roaa. [Ipu stom:
- l'onoBast mpomexxyTodHasi aTTecTalds IPOBOAUTCS HAa OCHOBE pE3YJIbTaTOB UETBEPTHBIX aTTECTAllMd W TPEACTaBIseT coOOW cpeaHee
apu(MeTHYECKOe PEe3yIbTaTOB UYETBEPTHBIX OTMETOK. OKpyrieHue pe3yibTaTra MpPOM3BOJIUTCS B COOTBETCTBMM C IpPaBUIAMHU MaTeMaTH4YECKOTO
OKpPYTJICHUS;.
3.3. IlpomerxyTouHas arTecTalus 00y4aroUxcss MOXKeT IPOBOIUTHCA B (hopMe:
® KOMIUJIEKCHOM KOHTPOJIBHON paboThI;
UTOTOBOM KOHTPOJIBHON pabOThI;
IMACbMEHHBIX U YCTHBIX 3K3aMEHOB;
TECTHUPOBAHNS,
3aIIUTHl UHAMBUAYAJIBHOTO WU TPYIIIOBOTO MPOEKTA.




6 KJIACC

Ne |HaumeHOBaHUe Pa3/iesioB H Te€M MPOrpPaMMbI KosmmuecTBo 4acoB | JJIeKTPOHHbIE (mudpossbie) o0pa3oBaTejibHbIE

n/n pecypcbl

1 Enunas  kommekius — nU@poBBIX  00pa3oBaTEIbHBIX
PacTutensHbIi opranuzm 8 pecypcos, POIL, SIKnace, ®okcdopa, Skysmart

2 Enunas koyutekmus mu(poBBIX 00pa30BaTEIbLHBIX
CtpoeHue u MHOrooOpasue MOKPHITOCEMEHHBIX PaCTEHUN 11 pecypcos, POIII, SIKnace, ®okcdopa, Skysmart

3 Enunas  komtekius — nU@pPOBBIX  00pa3oBaTEIbHBIX
JKuzHenesaTenbHOCTh PaCTUTEILHOTO OpraHu3Ma 14

pecypcos, POII, SKnacc, ®okcdopa, Skysmart

4 Enunas  komutekius — nU@POBBIX  00pa3oBaTEIbHBIX

PesepBHOe Bpems 1 pecypcos, POIL, SIKnace, ®okcdopa, Skysmart
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