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INOACHUTEJIbHAS 3AIINCKA

Jannas paboyvas mporpamMma ydeOHoro npeamera «buonorus» mis 5-A, 5-b, 5-B, 5-T", 6-A, 6-
b, 6-B, 7-A, 7-b, 7-B, 7-T" knaccoB pa3paboTaHa B COOTBETCTBUH C:
1. ®epepanbHBIM TrOCYAapCTBEHHBIM OOpa30BAaTENbHBIM CTAaHIAPTOM OCHOBHOTO  OOIIEro
oOpa3oBanus / npuka3z MunucrepcTBa npocserienus: Poccuiickoit @enepanuu ot 31 mas 2021 rona
No 287 «O06 yrBepxkaeHun QeaepaabHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbLHOTO CTaHIapTa
OCHOBHOT'O 00IIIero 00pazoBaHUsD»;
2. ®enepanbHOl paboyelt mporpaMMoil OCHOBHOTO 00miero oopa3oBaHus. buosorus (6a30BbIid
ypoBeHb) (111 5-9 knaccoB oOpa3oBaTeIbHbIX Opranusaiuii) — Mocksa, 2023;
3. «buosorus: Beeaenue B 6nosoruio: JInueinslii kypc: 5 kinacc: yueonuk / B.B.ITaceunuk.- M. :
Hpoda, 2020.- 173,[3] c. : wi1.— (Poccuiickuii y4eOHUK).
«buonorus: TlokpbITOCEMEHHBIE PACTEHUS: CTPOCHHUE U KU3HENEATENbHOCTh: JIuHeiHbIil Kypc: 6
kiacc: yueonuk / B.B.ITaceunuk.- M. : JIpoda, 2020.- 173,[3] c. : un.— (Poccuiickuii yueOHHK);,
«buonorusi: MHuoroo6pasue pacrenuil. bakrepun. ['pubsl: JIunelnsiii kypc: 7 kmacc: yueOHUK /
B.B.ITaceunuk.- M. : JIpoda, 2020.- 189,[3] c. — (Poccuiickuii yueOHHK);,
4. OcHOBHO# 00pa30BaTeIbHOM MPOrpaMMOii 0OCHOBHOTO 00111ero oopazosanus (5-7 kimaccel) MBOY
«POoTHUKOBCKAS IITKOJIA-THMHA3USY;
5. TTonokenuem o paboyeii mporpamme (OGPI'OC-2021).
Cpok peanu3zarmu nporpammbl — 2023-2024 y4eOHBIN TOI.

[Tporpamma 1o 6MOJIOTUU HA YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUsI COCTaBIEHA HA OCHOBE
TpeOOBaHUl K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOI'O OOILEr0
oOpazoBanus, mnpexacraBieHHblx B @I'OC 00O, a Taxxe ¢enepanbHoil pabouell MpOrpaMMel
BOCTIUTaHMS.

[Tporpamma o Onosoruy HarpasiieHa Ha OPMUPOBaHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
00yYaroImuxcst 1 OpraHU3aIMI0 N3ydyeHHst OMOJIOTHH Ha JesTelbHOCTHOM ocHoBe. B mporpamme mo
OMOJIOTUHU YYUTHIBAIOTCSI BO3MOXHOCTH y4eOHOT0 npenMeTa B peanuzanuu tpedoBanuit ®I'OC OO0
K MJJaHUPYEMBIM JMYHOCTHBIM U METaNpeIMEeTHBIM pe3ylbTaTaM OOY4YEHHs, a TaKXkKe pearu3aius
MEXIPEAMETHBIX CBSA3EH €CTECTBEHHO-HAYYHbBIX YUEOHBIX TPEIMETOB HA YPOBHE OCHOBHOI'O O0ILIETO
o0OpazoBaHus.

B nporpamme o Ouosioruu onpeaesnstoTcs OCHOBHBIE LIEIH U3YyYeHUs] OMOJIOTMH Ha YPOBHE
OCHOBHOTO 00111ero 00pa30BaHus, MIIaHUPYEMbIE Pe3yIbTaThl OCBOCHHS IPOrPaMMBbI IO OMOJIOTHU:
JUYHOCTHBIE, METalpeAMETHbIE, TpeAMeTHbIE. [IpeMeTHbIe MIaHupyeMble Pe3yIbTaThl JaHbl IS
KaXJI0T'0 rojia U3y4eHus: OnoIoTuH.

Buonorust pasBuBaeT NpencTaBIeHHs O IMO3HABAEMOCTH >KUBOW MPHUPOIABI U MeTojax eé
MO3HAHUs, MO3BOJsIET chOPMUPOBATH CUCTEMY HAayUHBIX 3HAHUM O JKUBBIX CHUCTEMaX, YMEHHUS HUX
MOJTy4aTh, IPUCBAMBATh U IPUMEHSATH B )KU3HEHHBIX CUTYAIIHsX.

buonoruueckas noaroToka o0ecrneynBaeT NOHUMaHNe 00y4aroUMMICS HayYHBIX PUHIUIIOB
YeJIOBEYECKOW JEeSTeIbHOCTH B MPHUPOJE, 3aKJIaJbIBA€T OCHOBBI HKOJIOTMYECKON KYJIbTYpHI,
3I0POBOTO 00pa3a >KU3HHU.

LlenssMu u3ydeHus OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs SBISIIOTCA:

dopMHpoBaHHE CHUCTEMbl 3HAHMH O TMpH3HAKaX M Mpoleccax KU3HEACITEIbHOCTH
OMOJIOTHYECKHX CUCTEM Pa3HOrO YPOBHS OpTaHU3aINH;

dbopMUpOBaHHE CHCTEMBl 3HAaHUW 00 OCOOCHHOCTSIX CTPOCHHS, >KH3HEACATCIHLHOCTU
OpraHM3Ma YeJI0BEeKa, YCIOBHUIX COXPAaHEHHUS €ro 3710POBbS;



dbopMUpOBaHHE YMEHHMH MPUMEHSATb METOAbl OHOJOTMYECKONM HaykKu [UIsl H3y4eHHUS
OMOJIOTMYECKUX CUCTEM, B TOM YHCJI€ OpraHru3Ma YeJI0OBEKa;

dbopMUpOBaHHE YMEHUH HCIIOJIB30BaTh WH(POPMAIUIO O COBPEMEHHBIX JTOCTHKCHHSIX B
obnactu OMOJIOTUU 1T OOBSICHEHUS MTPOIECCOB U SBIICHUI KUBOU MPUPOJIBI M )KU3HEIEATEITHHOCTH
COOCTBEHHOT'O OPraHU3Ma;

dbopMupoBaHUE YMEHHI OOBSICHITH POJib OMOJIOTUU B MPAKTUYECKOU NEATEIbHOCTH JIIOJICH,
3HaYeHHe OMOJIOrHYECKOro pa3HooOpasus Ajsi coXxpaHeHust Ouocdepbl, MOCIeICTBUS 1EATEIbHOCTH
YyeJioBeKa B IPUPOJIE;

dbopMUpOBaHUE PKOJOTUYECKON KYJIbTYphI B IENIAX COXpAaHEHHUS COOCTBEHHOTO 3/10POBbS U
OXPaHbI OKPYKAIOIIEH CPEIBL.

JlocTrxeHwue 1eIeil MporpaMMEl 10 OMOJIOTHN 00eCTICYHBACTCS PEIICHHEM CIISAYIONINX 3a1a4:

npuoOpeTeHne 00yJaroIMMUCS 3HAHUW O YKUBOW MPHUPOJE, 3aKOHOMEPHOCTSIX CTPOCHUA,
JKU3BHEJCATCIILHOCTH W CPEAo00pasyIonieil polu OpPraHW3MOB, YEJIOBEKE Kak OWOCONHaTbHOM
CYIIECTBE, O POJIM OMOJIOTUYECKON HAYKH B MPAKTUYECKOU NEATEIHOCTH JIIOJCH;

OBJIAJICHUE YMEHHUSIMH MPOBOIUTH HCCIEIOBAHHUS C KCIOIb30BAaHUEM OHOJIOTHYECKOTO
00opynoBaHus U HAOTIOJCHHS 32 COCTOSTHUEM COOCTBEHHOTO OPraHu3Ma;

OCBOEHHE PUEMOB PabOTHI C OUONIOrHMUEcKOil MHPOpMAIIMEH, B TOM YKCIie O COBPEMEHHBIX
JOCTHIKEHUSX B 00JIaCTH OMOJIOTHH, €€ aHAIM3 ¥ KPUTUICCKOE OIICHIBAHWC,

BOCITUTAHUE OMOJIOTHYECKH U HKOJOTHYECKUA IPAMOTHOW JTUYHOCTH, TOTOBOM K COXPAHEHHIO
COOCTBEHHOTO 3/TOPOBbSI U OXPAHBI OKPYKAIOIIEH CPEJIbI.

OO11ee YuCII0 YacoB, OTBECHHBIX JUISI U3ydeHus Onosiorun, coctasiser 170 gacoB: B 5 kimacce
— 68 yacoB (2 yaca B Heflento, 100aBiIeH | JOMONHUTENBHBIN Yac), B 6 kiacce — 68 yacoB (2 Jaca B
Hezlento, 100aBieH | TONmoTHUTENbHBIHN yac), B 7 kiacce — 34 yaca (1 gac B HeZleno).

[Ipennaraemelii B mporpamme mepedeHb J1a0OpPATOPHBIX U MPAKTHUECKUX PAaOOT BHIOpaH B
COOTBETCTBUU C peKkoMmeHaaredbHbiM cruckoM DPII, ¢ yuéTrom MHIUBUAYaTbHBIX OCOOEHHOCTEH
0o0y4aromuxcs, CIHUCKa SKCIEPUMEHTANBHBIX 3a/laHui, MpeJlaraéMblX B paMKaX OCHOBHOTO
rOCYJapCTBEHHOTO dK3aMeHa M0 OWOJIOTHH.

COAEP)XAHUME OBYYEHUSA
5 KUIACC

1. BwuoJsiorusi — HayKa 0 KMBOIl MpUpoae

[Tonsitue o xu3nu. [Ipu3Haku )KUBOTO (KJIETOUHOE CTPOECHUE, TUTAHUE, JIBIXaHUE, BbIJICIICHUE,
poCT U ipyrue npusHaku). OOBEKTH )KUBOM M HEXXUBOM MPUPOIBI, UX cpaBHeHHE. JK1Bas 1 HeXXUBast
IIPUPOJIa — EAUHOE LIETOE.

buonorust — cucrema Hayk o xkuBoM mpupozge. OCHOBHBbIE pa3fenbl Ouonoruu (OoTaHUKa,
300JI0THSA, JKOJIOTHSA, IUTOJOTHUS, aHaToMus, (usmonoruss u apyrue pasnensl). [Ipodeccun,
CBSI3aHHBIE C OWOJIOTHEH: Bpay, BEeTEpUHApP, TCHXOJOT, arpoOHOM, XHBOTHOBOJI W Japyrue (4-5
npodeccuit). Csi3p OMOIOTUU C IPYTUMU HayKamu (MaTeMmaTtuka, reorpadus u gpyrue Hayku). Poib
OMONIOTHM B TO3HAHUU OKPYXKAIOLIETO MHUPAa M MPAKTHUYECKOW JEATENTbHOCTH COBPEMEHHOTO
4eJI0BEKA.

Kabuner Ouomorun. IlpaBuna mnoBeneHus u paboTsl B KaOuWHETE C OMOJOTHYECKUMHU
npubopamMu U MHCTPYMEHTaMH.



buonornueckne TepMHUHBI, TOHATHS, CUMBOJIBL. MIcTouHMKH OMoornyeckux 3HaHuil. [lowmck
uH(GOpMAIIMK C HCIOJB30BAHMEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAS JIUTEPaTypa,
CIPaBOYHMKH, VIHTEpHET).

2. MeToabl U3y4eHUsl JKUBOH MPUPOABI

Hay4nple MeTONbl M3y4YeHHsI XKWUBOW TNPUPOMBI: HAOIIOJACHHE, DKCIIEPUMEHT, OIHCAHHE,
n3Mepenue, knaccudukanus. [IpaBmia paboThl ¢ yBETUYUTEIHBHBIMH MPUOOPAMH.

Merton onrcanusi B OMOJIOTHH (HATJISAIHBIN, CJIOBECHBIN, CXeMaTHYECKU). MeTox u3MepeHus
(uHCTpYMEHTHI H3MepeHus). HabmoeHre u SKCIEpUMEHT KaK BEIYIIHUE METOAbl OMOJIOTHH

Jlabopamopuvie u npakmuueckue padomul
W3ydenne mabopaTopHOTro 000PYIOBAHHS: TEPMOMETPHI, BECHI, Yarlku [leTpu, MpoOUpKH, MCH3YPKH.
[IpaBuna paboThl ¢ 000PYAOBaHUEM B IIKOJIHHOM KaOWHETE.
O3HaKOMJIEHUE C YCTPOUCTBOM JIYIIbI, CBETOBOTO MUKPOCKOIIA, ITpaBUiIa padbOThl C HUMH.
O3HakOMJICHHE C PACTUTEIbHBIMU M >KMBOTHBIMHM KJIETKaMHU: Tomara U apOy3a (HaTypasbHbIE
npenaparsl), HHPY30puH Ty()enbku U TUAPHI (TOTOBBIE MHKPOIIPENapaThl) C MOMOIIBIO JYIBI U
CBETOBOTI'0 MHUKPOCKOIIA.

IKCKypcuu unu 6udeoIKCKypcuu
OBnazeHne METOIaMH U3yUCHHUSI )KUBOU MPUPOJIBI — HAOIOIEHUEM U SKCTIEPUMEHTOM.

3. OpranusMsl — TeJIa ;KUBOH NPHPOABI

[TonsitTue 00 opranusme. JlosnaepHble U siepHble opraHu3Mbl. Kietka um e€ OTKpbITHE.
Knerounoe crpoenne oprann3mos. Lluronorus — Hayka o kierke. KneTka — HauMeHbI1asi €AMHALIA
CTPOEHUS U >KU3HEACATEIbHOCTH OPraHU3MOB. YCTPOMCTBO yBETUYUTENBHBIX MPUOOPOB: JIYNbI U
MUKpocKkomna. CTpoeHue KIETKH MO0JI CBETOBBIM MUKPOCKOIIOM: KJIETOYHAs 000J04Ka, IIUTOIIA3Ma,
A1pO.

OOHOKJIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KileTku, TKaHu, Oprasiel, CHCTEMBI OPTaHOB.

KuznenesarenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOEHUS U MTPOLIECCOB KUZHEAEATEIIbHOCTH
y pacTeHH, ’KUBOTHBIX, OaKTEpUil U TPUOOB.

CBolicTBa OpraHU3MOB: IUTAHUE, JIbIXaHUE, BbIJENICHUE, IBUKEHUE, pAa3MHOKEHUE, Pa3BUTHE,
pa3apaxuMoCTh, IPUCIIOCOOIEHHOCTh. OpPraHnu3M — €IMHOE 1IEJI0e.

PazHooOpasue opraHu3mMoB M uX Kiaccu(puKkaius (TaKCOHbI B OMOJIOTMM: LAPCTBA, THIIbI
(oTnenbl), Kiacchl, OTPsAAbl (MOPSIKK), ceMeicTBa, poabl, BUAbL. bakrepun u BUPYCHI Kak (OPMBI
XKHU3HHU. 3HaYeHHe OaKTepuil U BUPYCOB B IPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopuvie u npakmuueckue padomsut
W3ydeHne KJIETOK KOXKHIIbI YEIIyH JIyKa MO JIYIIOW U MUKPOCKOIIOM (Ha MPUMeEpPEe CaMOCTOSTEILHO
MPUTOTOBJICHHOTO MUKPOTIpETapara).

O3HakoMJIEHUE C TPUHIIMIIAMUA CUCTEMATUKH OPTaHU3MOB.
Hab6nronenue 3a morpebieHneM BOJbI PACTEHUEM.

4. OpraHu3mbl 4 cpeaa o0UTAHUS

[TonsiTie o cpeme  oOurtanus.  BojmHas,  Ha3eMHO-BO3AYIIHAs,  IIOYBCHHAS,
BHYTpHOpPraHU3MeHHas cpeapl obutanus. [IpeacraButenu cpem oburtanms. OcoOCHHOCTH cCpen
oburtanusi opranu3MoB. [IpucmocobneHust opranu3MoB K cpene oouranus. Ce30HHbIE U3MEHEHUS B
’KU3HU OPTaHU3MOB.

Jlabopamopuwvie u npaxmuueckue padoomot.



BrisiBrienne npucnoco0aeHnid OpraHu3MoB K cpesie 00uTaHus (Ha KOHKPETHBIX ITpUMEpax).
DKCKypcuu uiu 6udeoIKCKypcuu.
PactutenbHblil ¥ 5KUBOTHBIA MUP POJHOTO Kpasi (KpaeBeeHue).

5. Ilpupoansbie cooduecTBa

[TonsiTrie 0 mpUpPOIHOM cooOIIecTBE. B3auMOCBsA31 OPraHU3MOB B IPUPOTHBIX COOOIIECTBAX.
[TumieBsie cBs3u B cooOmiectBax. [lumieBble 3BeHbs, Ienu M ceTH nutaHud. [IpousBomurenu,
NOTPEOUTENN U PA3PYIIUTEIN OPraHUYECKUX BEIIECTB B MPUPOJHBIX coodmiecTBax. [Ipumepst
IPUPOJIHBIX cO00IIECTB (Jiec, MPYl, 03ep0 U APYTrHe MPUPOAHBIE COOOIECTRA).

HckyccTBeHHBIE COOOIIECTBA, WX OTIUYHUTEIbHBIC MPHU3HAKH OT MPHPOIHBIX COOOIIECTB.
[TprurHBI HEYCTOMYMBOCTH UCKYCCTBEHHBIX COOOIIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B KU3HU
YyeJloBeKa.

[Tpuponubie 30HBI 3emin, ux obutatenu. dopa u dayHa NPUPOAHBIX 30H. JlaHIIIATHL:
MPUPOJIHBIE U KYJIbTYPHBIE.

Jlabopamopnvle u npakmuueckue padoomal.

H3ydyeHrne HCKYCCTBEHHBIX COOOINECTB M WX oburtareneil (Ha MpuMepe akBapuyMa M APYTUX
HCKYCCTBEHHBIX COOOIIIECTB).

DKCKypcuu unu 6udeoIKCKypcuu.

W3y4eHrne mpUpOTHBIX COOOIIECTB (Ha IpUMeEpe Jieca, o3epa, Mpynaa, Jyra U APYrux MPHPOITHBIX
COOOIIIECTB. ).
W3y4eHne Ce30HHBIX SIBJICHUN B )KU3HU MPUPOTHBIX COOOIIECTB.

6. 7KuBasi npuposa u 4esoBeK

V3MeHeHus B IPUPOE B CBSI3U C Pa3BUTHEM CEIBCKOTO XO3SHCTBA, MPOU3BOJCTBA U POCTOM
YHCIEHHOCTH HaceJeHHs. BiusHue denoBeka Ha >KUBYIO MPUPOAY B Xoje uctopuu. ['mobaiapHbIe
HKOJIOTMYECKHE MTPOOIEeMBI. 3arpsa3HeHre BO3AYIIHONW U BOJHOU 000104YeK 3eMii, TOTepPH MOUB, UX
npenoTBpamienue. [yt coxpaneHus OMOJIOTHYECKOTO pazHO0Opazusi. OxpaHsieMble TEPPUTOPUH
(3amOBETHUKH, 3aKa3HWKHW, HAIMOHATBHBIC TApKH, TaMITHUKKA mpupoxasl). KpacHas kHura
Poccuiickoit deneparun. Oco3Hanue KU3HU KaK BEJTMKOW IEHHOCTH.

Ilpakmuueckue padomeul.
[TpoBeneHme akmuu 1Mo yoopke Mycopa B OnuxkaifiieM Jiecy, mapke, CKBEpe WM Ha MPUITKOIBHON
TEPPUTOPUH.

6 KUIIACC

1. PacrurteabHblii Opranuzm

boranuka — Hayka o pactenusix. Pa3nenst 6otanuku. CBs3b OOTaHUKU C JPYTUMHU HayKaMu U
TexHUKOU. OO11IMe IPU3HAKN PACTEHHIH.

PasnooOpazue pacteHuil. YpOBHH OpTaHHM3allMd PaCTHUTEIBHOTO OpraHu3Ma. Bricime u
Hu31ue pacteHus. COpoBbIE U CEMEHHBIE PACTEHHUS.

Pacturenbnas knerka. M3ydyeHue pacTUTENbHOW KIETKM IOJ CBETOBBIM MHMKPOCKOIIOM:
KJIETOYHasi 000JI04Ka, SAPO, IUTOIIIa3Ma (TUIACTH IbI, MUTOXOHIPUH, BAKYOJIU C KJIETOYHBIM COKOM).
Pacturenbubie Tkanu. QyHKIUNA PACTUTENBHBIX TKAHEH.

Opranbl U CUCTEMBI OpPraHoB pacTeHui. CTpOeHUE OPraHOB PACTUTEIBHOIO OpraHu3Ma, UX
POJIb U CBSI3b MEXKIy COOOM.



Jlabopamopuwvie u npaxmuueckue padoomaot.
N3ydyeHrne MUKPOCKOIIMYECKOTO CTPOCHHUS JIUCTA BOJHOTO PACTEHHUS IOAEH.
N3ydeHne CTpoeHHs paCTUTENIbHBIX TKaHEH (MCII0JIb30BAHUE MUKPOIIPENApaTOB).
M3yueHre BHEIIHETO CTPOCHHUS TPABSIHUCTOTO IIBETKOBOTO PACTEHMS (HA JKMBBIX WM TepOapHBIX
AK3EMILISIpaxX PacTeHUM): MACTYIIbs CYMKa, peAbKa AUKas, JIIOTUK €IKUN U IPyTrue pacTCHUS.
OO6HapyxeHrne HEOPraHUYECKUX U OPTraHMYECKUX BEIIECTB B PACTCHUHU.

IKcKypcuu uiu 6U0e0IKCKypcuu.
O3HakoMJIEHUE B IPUPOE C LIBETKOBBIMU PACTECHUSIMU.

2. CtpoeHue U MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEeHU

Crpoenue cemsH. CocTaB U CTPOEHHUE CEMSH.

Bunel kopHell u THUNbBl KOpPHEBBIX cHCTEM. Buagomsmenenus kopueil. KopeHp — opran

IIOYBEHHOT0 (MUHEpaIbHOro) nuTaHud. KopHH M KOpHEBbIE cUCTEMBbl. BHelHee M BHyTpeHHee
CTpOCHHE KOPHS B CBs3U ¢ ero (pyHkumsimMu. KopHeBoit uyexiuk. 30HbI KOpHS. KopHeBbIe BOJIOCKH.
Poct xopus. Ilornomienrne KOpHSMU BOJBI M MUHEPAJIBHBIX BEIIECTB, HEOOXOJUMBIX PACTCHHIO
(xopHEBOe JaBieHue, ocMoc). BunonzMenenue KopHei.
[ToGer. Pa3zButue nobera u3 mouku. Ctpoenue crebis. BHemHee 1 BHYTpeHHEE CTPOCHHUE JIUCTA.
Bunousmenenuss moberoB: KOpHEBHINE, KiIyOeHb, JyKoBuLa. WX cTpoeHue, Ouoiormyeckoe
xo3siicTBeHHOE 3HaueHue. [lober u nouku. Jlucropacnonoxenue u aucroBas Mo3zauka. CTpoeHue u
¢yHkuu aucra. Ilpoctele U cinoxkHble JUCThbs. Bungousmenenust nuctbeB. OCOOEHHOCTH
BHYTPEHHET0 CTPOEHUS JIUCTA B CBSI3U € €ro (YHKIUAMU (KOXKHIIA M YCThULIA, OCHOBHAS TKaHb JIUCTA,
poBOASIIKE yYKH). JIUCT — opraH BO3yIIHOTO MUTAHUS.

Crpoenue u pasHooOpasue 1BetkoB. Couperus. [Inoasl. Tunsl mnonos. Pacnpoctpanenue
IUIOZIOB U CEMSH B IIPUPOJIE.

Jlabopamopuvie u npakmuueckue padbomal.

W3ydeHne CTpoeHHUsI KOPHEBBIX CHCTEM (CTEpKHEBOM M MOYKOBATON) Ha MpuMepe repOapHbBIX
HK3EMIUISIPOB WJIN KUBBIX PACTEHUH.

W3ydeHne Mukpornpenapara KJIeTOK KOpHSI.

O3HakOMJIEHHME C BHEIIHUM CTPOCHHEM JHCTbEB W JIMCTOPACHOJOKEHHUEM (HAa KOMHATHBIX
pacTeHUsIX).

N3yuenune cTpoeHus BereTaTUBHBIX M TeHEPATUBHBIX TTOYEK (Ha MPpUMEpPEe CUPEHH, TOTIOMS U IPYTHX
pacTeHuil).

N3yueHne MUKPOCKOIMUYECKOTO CTPOCHUS JINCTA (HAa TOTOBBIX MUKpPOIIpEnaparax).

PaccmarpuBaHre MUKPOCKOIIMYECKOT'O CTPOEHUS BETKH JiepeBa (Ha TOTOBOM MHUKpPOIpEnapare).
HccnenoBanue cTpoeHUs KOPHEBHINA, KITYOHsI, TyKOBHIIBI.

N3yuenune CTpOeHHUsI IBETKOB.

O3HaKkoMJIEHHE € Pa3IMYHBIMUA TUIIAMH COL[BETHH.

N3ydeHue cTpoeHus CeMsIH JIBY10IbHBIX PACTCHHH.

N3ydeHue cTpoeHHs CEMSIH OHOOIbHBIX PACTEHHIA.

3. 7Ku3HeaeATeJbHOCTh PACTHTEILHOI0 OPraHu3Ma

OOmeH BemecTB y pactenuii. Heopranuueckue (Boja, MUHEPAJIbHBIE COJIM) U OPTraHUYECKUE
BerecTBa (OCNKH, JKUPBI, YIIIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, BUTAMUHBI M JPYrHe BEIISCTBA)
pactenus. MUHepalibHOE TIUTaHUE pacTeHui. Y 100peHus.

IIutanune pacrenus. [lornomnienre KOpHIMU BOJbI U MUHEPAIbHBIX BEIIECTB, HEOOXOAUMBIX
pacteHuto (KopHeBoe naBieHue, ocmoc). [louBa, e€ mmomopoaue. 3HaueHHE OOPAOOTKH TTOYBHI



(oxyuuBaHM€), BHECEHUS YAOOPEHU, IPOPEKUBAHUS IPOPOCTKOB, MOIMBA JJIS )KU3HU KYJIBTYpPHBIX
pacteHuil. I uaponoHuka.

®otocunTe3. JIUCT — OpradH BO3AYIIHOrO MHUTaHUs. 3HAueHUE (HOTOCHHTE3a B MPHUPOJC U B
JKU3HU YEIIOBEKA.

JbIxanue pacreHus. J[prxanue KopHs. PoIXjeHue TOUBBI I yIy4YIIECHUs AbIXaHUS KOPHEH.
VYcnoBusl, NPENATCTBYIOLINE AbIXaHUIO KOpHEeH. JIucT kak opran ApixaHus (YCTbUYHBIN ammapar).
[Toctynnenue B nuct arMocepHoro Bozayxa. CuibHas 3albUIEHHOCTh BO3/lyXa, Kak IPENsSTCTBUE
Ui JbIxaHus aucTheB. CTeOenb Kak OpraH JAbIXaHMs (HaJIW4yhe YCTBUI[ B KOXKHLE, Y€YEBUYEK).
OcobeHHOCTH AbIXaHUs pacTeHuil. B3auMOoCBs3b AbIXaHUs pacTeHUs ¢ (POTOCUHTE30M.

TpancnopT BemecTB B pacTeHuH. CBs3b KIETOYHOTO CTPOCHHSI CTEOJIs ¢ ero (QyHKIUIMHU.
Poct cTebnst B ymmny. Kierounoe ctpoeHne ctediist TpaBIHUCTOTO PACTEHUS: KOKHUIIA, TPOBOISIINE
Iy4KHU, OCHOBHAs TKaHb (mapeHxuma). Kierounoe crpoeHue crelist JpeBECHOIO pacTeHHUs: Kopa
(mpoOka, y0), KamMOwmii, TpeBecHHA U cepAreBrHA. PocT cTebns B TommuHy. [IpoBomsiiue TkaHU
KOopHs. TpaHCOpT BOABI U MMHEPAJILHBIX BEIIECTB B paCTEHUH (COCY/Ibl APEBECUHBI) — BOCXOIAIINN
Tok. Micnapenue BoJipl uepe3 cteOenb U JUCTbs (TpaHcnupanus). Perynsaius ucnapeHust Bojbl B
pacTeHHnU. BinsHMe BHEIIHUX yCIOBHMM Ha MCHapeHHue BOJbl. TpaHCIOPT OpraHMYECKHUX BELLIECTB B
pacTeHHM (CUTOBUAHBIE TPYOKHM s1yOa) — Hucxomsmuil Tok. IlepepacnpenenenHue u 3amacaHue
BEILIECTB B pacTeHUU. Boienenue y pacrenuil. Jlucronan.

Poctr u pasButrue pacreHusi. IIpopactanue ceMmsH. YcCIOBHS IPOpPAaCTaHUs CEMSH.
[ToaroroBka cemsiH K moceBy. PazBuTue mpopocTKOB.

O6pazoBarenbHble TKaHU. KoHyCc HapacTanus nobera, pocT KOHYMKa KOpHs. BepXymieunslii u
BCTaBOYHBII pocT. PocT KOpHs U cTebns B TONUMHY, KamOuid. OOpazoBaHHe TOJUYHBIX KOJEL Y
JpeBeCcHbIX pacTeHuil. BnusiHue puToropMoHOB Ha poCT pacTeHus. PocToBble ABMKEHHS pacTEHUI.
Pa3Butune nodera u3 noyxu.

Pa3zMHoxeHHe pacTeHuil u ero 3HaueHne. CeMeHHoe (TeHepaTUBHOE) pa3MHOKEHHE PACTEHUH.
IIBetku u couseruss. OnbuieHue. [lepekpécTHoe ombUIeHHE (BETPOM, XHUBOTHBIMH, BOAOH) U
camoonslieHue. /[BoitHoe omnonorBopenue. HacnenoBanue npu3HakoB 000MX pacTeHUH.

BererarnBHoe pa3MHOXKEHUE IBETKOBBIX PAaCTEHUH B IpUpoJe. BereratnBHOE pa3MHOXKEHUE
KyJnbTypHbIX pacTeHuil. Kionsl. CoxpaHeHne Npu3HakoB MaTEPUHCKOTO pacTeHUsl. XO03sIiICTBEHHOE
3HAYEHHE BET€TaTUBHOTO Pa3MHOKECHHS.

Jlabopamopuvie u npakmuueckue padomboi.

Omnpenenenue Bo3pacta JepeBa Mo CIUTY.

BrlsiBnenue nepeBukeHNs BOABI 1 MUHEPAIBbHBIX BELECTB 110 APEBECUHE.

Habmonenue npouecca BblATICHNS KUCIOPO/Ia Ha CBETY aKBAPUYMHBIMH PaCTEHUSIMH.

W3yuenue poau peIXJICHHs 1S JbIXaHUs KOPHEH.

OBnaneHve mpuUéMaMH BETreTaTUBHOTO PpAa3MHOXKEHHUS pacTeHHi (YepeHKOBaHUE T00eros,
YepeHKOBaHUE JIUCTHEB U JIPYrHe) Ha MpHUMepe KOMHATHBIX PacTeHUU (TpaJleCcKaHLUs, CEHITONNs,
OeroHusi, caHCceBbEpa U APYTrue pacTeHus).

HabmioneHue 3a pocToM U pa3BUTHEM LIBETKOBOT'O PACTEHUsI B KOMHATHBIX YCIOBHSX (Ha IMpUMeEpe
(aconu uiM NOCEBHOTO TOPOXa).

Omnpenenenue ycaoBUil NpopacTaHUs CEMSH.

7 KJIIACC
1. CucremaTuyeckue rpyninsbl pactreHui



Knaccudukanust pactenuii. Bug kak ocHOBHas cuctematuyeckas karteropus. Cucrema
pacturenbHoro mupa. Husmime, BbICIIME CIIOPOBBbIE, BBICUIME CEMEHHbIE pacTeHHs. OCHOBHBIE
TaKCOHBbI (KaTeropuM) CUCTEMATUKU pacTeHuM (LapcTBo, OTAEI, Kiacc, MOPSA0K, CEMENHCTBO, PO/,
Bua). Mcrtopuss pa3BUTHS CHCTEMATUKH, OIHMCAHUE BHJIOB, OTKPBITUE HOBBIX BUAOB. Poib
CUCTEMATHUKH B OMOJIOTHH.

Husmme pacrenus. Bomopocnu. OOmiasi xapakTepucTHKa BoJopocieii. OTHOKIECTOUYHbBIE U
MHOT'OKJIETOYHBIE 3€JIEHBIE BOAOPOCHU. CTpOEHUE M KU3HEACSITENBHOCTh 3€JIEHBIX BOJOPOCIEH.
Pasmuoxenue 3enéHbIx Bojopociel (Oecrmosnoe u mojoBoe). bypble U KpacHble BOJIOpPOCIH, UX
CTPOCHHE U KU3HEAEITEIIbHOCTh. 3HAUEHUE BOJIOPOCIEH B IPUPOJE U )KU3HU YEJIOBEKA.

Bricmue ciopoBsie pactenusi. MoxoBuanbsie (Mxu). O61mias xapaktepucTiuka MxoB. CTpoeHue
Y JKU3HE/ICATEIBHOCTD 3€JIEHBIX U CharHOBBIX MXOB. [Iprcrnoco0IeHHOCTh MXOB K KU3HHU HA CUIIBHO
YBIOKHEHHBIX M04Bax. Pa3MHOKEeHUE MXOB, IIUKJI Pa3BUTUS HA IPUMEpE 3€JIEHOr0 MXa KyKYILIKUH
n€H. Pons Mx0B B 3a001aunBaHuy 10YB ¥ TophoodpazoBanuu. Mcnons3oBanue Topda u mpoIyKToB
ero nepepaboTKu B XO3sIIICTBEHHOM 1€ATEIbHOCTH YeIOBeKa.

[Tnaynosunnsie (Ilnaynst). XBomeBunusie (XBoum), [lanoporaukoBuansie (ITamopotHukn).
OO01mas xapakTepucTUKa. Y CIOKHEHHE CTPOCHUS MaroOpOTHUKOOOPAa3HBIX PACTEHUN 110 CPABHEHHIO
¢ mxaMu. OCOOEHHOCTH CTPOCHHSI U KU3HEACSATENbHOCTH IUIAYHOB, XBOIIEH U MAlOPOTHUKOB.
PasmHOXXeHME manmopoTHHKOOOpa3HbIX. Lluknm  pa3BuTHs manopoTHWKa. Poib  apeBHUX
[AaOPOTHUKOOOPA3HbIX B OOPa30BaHMM KAMEHHOTO YIJs. 3HAu€HHE NaropOTHUKOOOpa3HBIX B
HPUPOJIE U )KU3HU YEJIOBEKA.

Bricime cemennsbie pactenus. I'onocemennsle. OOmiast XapakTeprucTUKa. XBOWHbBIE paCTeHMUS,
ux paszHooOpasue. CTpoeHME M JKU3HEAEATENbHOCTh XBOMHBIX. Pa3MHOKeHHE XBONHBIX, IMKI
pa3BUTHS HA IPUMEPE COCHBI. 3HAYEHHNE XBOMHBIX PACTEHUN B IPUPOJE U )KM3HHU YEJIOBEKA.

[ToxpeiTocemeHHbIe (1IBETKOBbIE) pacTeHus. OO11ast xapakTepucTuka. OcoOEHHOCTH CTPOEHUS
U KU3HEJEATENbHOCTH TOKPBITOCEMEHHBIX Kak Hauboyiee BbICOKOOPTaHM30BAHHOW T'PYIIIIbI
pacTteHuii, ux rocmnoacTBo Ha 3emie. Kiaccugukanus MOKPHITOCEMEHHBIX pacTEeHU: Kiacc
JBynonbHbie u kinacc OnHoponbHble. [Ipu3Haku kiaccoB. LMK pa3BUTHS MOKPHITOCEMEHHOIO
pacTeHus..

CemelicTBa MOKPHITOCEMEHHBIX (1IBETKOBBIX) pacTeHUN. XapaKTepHbIE NMPU3HAKK CEMEHCTB
kinacca JIsymonmeubie (KpectomBetnwie, wnu Kamyctele, PoszonBerneie, wunu Po3oBsie,
MortbuibkoBble, uian boGoBele, IlacinénoBble, ClloKHOLBETHBIE, WM ACTpOBBIE) U Kjacca
Opnnononeubie (Jluneinsie, 3naku, Wi MTIukoBeie). MHOroOOpaszue pactenuii. Jlukopactyime
npeacTaBuTeNN ceMeicTB. KynbTypHbIe IpeICTaBUTENN CEMENCTB, UX UCIOIb30BAHUE UYETOBEKOM.

Jlabopamopuvie u npakmuueckue padbomal.
W3ydeHue cTpoeHHs OJJHOKJIETOUHBIX BOAOPOCeH (Ha MpuMepe XJIaMUJOMOHAbI U XJIOPEILIbl).
W3ydyeHrne CTpOEHHS MHOTOKJIETOYHBIX HHUTYaThIX BOAOpOcie (Ha mIpuMepe CHUPOTHPBI U
YIOTPHUKCA).
W3ydeHre BHEIIHET0 CTPOEHUS MXOB (Ha MECTHBIX BUJIAX).
W3y4eHne BHEIIHETO CTPOECHHUS MTAIIOPOTHUKA WJIM XBOLIA.
W3yueHre BHEITHETO CTPOCHUS BETOK, XBOH, IIIUIIIEK M CEMSH r'OJIOCEMEHHBIX paCTeHUH (Ha mpumepe
€JIM, COCHBI WJIY JINCTBEHHUILIBI).
Ornpezenenre BUOB pacTeHUU (Ha mpuMepe TPEX CEMEHCTB) C MCIOJIb30BAHUEM OIpEeIUTeNeH
PACTEHUH WM ONPEAEIIUTEIbHBIX KapTOYEK.

2. Pa3BuTHe pacTHTEJHLHOro MUpPa Ha 3emJie



OBOJIIOLIMOHHOE Pa3BUTUE PACTUTENbHOTO mupa Ha 3emiie. CoxpaHEeHHE B 3E€MHOUM Kope
pacTUTEIbHBIX OCTAaTKOB, UX H3ydeHue. «OKuBble MCKOIIaeMble)» pacTUTEIbHOro LapcTBa. JKu3Hb
pactenuil B Boje. IlepBbie HazeMHble pacTeHHs. OCBOEHME PACTEHUSMHU CYIIM. JTalbl Pa3BUTUSA
HA3eMHBIX PACTEHUN OCHOBHBIX CUCTEMAaTUYECKUX Ipymil. Beimepiue pacteHus.

DKCKypcuu unu 6udeoIKCKypcuu.

Pa3Butue pactutenbHOro Mupa Ha 3emiie (IKCKypCHUsl B NAJICOHTOJOTMYECKUH UM KpaeBeJ4eCKui
My3ei).

3. PacreHusi B IPUPOIHBIX CO00IECTBAX

Pactenuss u cpena oOutanus. Dkojoruueckue (GaxTopbl. PacTeHus u yciaoBus HEXHBOM
IPUPOIBL: CBET, TEMIIEpATypa, Biara, arMoc(hepHblil BO3ayX. PacTeHus u yclioBus )KUBOW IPUPOIBIL:
npsMOe M KOCBEHHOE BO3/CHCTBHE OpPraHM3MOB Ha pacTeHus. [IprcnocoOIeHHOCTh pacTeHHi K
cpene ooutanus. B3aumocBs3u pacteHui Mex 1y co00M U ¢ JPyrMMU OpraHu3MamH.

Pacturensnbie coobmiecTBa. BumoBoii cocTaB pacTHTENBHBIX COOOIIECTB, MPEOOIIaIAONINE B
HUX pacteHus. PacnpezneneHue BHJIOB B pacTUTENbHBIX cooOmiecTBax. Ce30HHbIE W3MEHEHHs B
KHU3HU pacTUTENbHOro cooOmectBa. CMeHa pacTUTENbHBIX cooOuiecTB. PacTurenbHOCTH
(pacTuTeNIbHBINA NOKPOB) IPUPOAHBIX 30H 3emiu. Piopa.

4. PacTeHus M Yesl0BeK

KynbrypHble pacreHuss U UX IpoucxoxaeHue. LleHTpsl MHOrooOpasusi U MPOUCXOXKACHUS
KYJIbTYpHbIX pacTeHuil. 3emuienenue. KylbTypHble pacTeHHUSI CEJIbCKOXO3SHCTBEHHBIX YIOJMiL:
OBOIIHBIE, JI0I0BO-SITO/IHbIE, ITOJIEBbIe. PacTeHns roposa, 0coOEHHOCTh ropoickoi ¢uiopsl. [Tapku,
JIeCONapKu, CKBEphl, OoTaHMyeckue caabl. JlekopaTuBHOE 1BETOBOACTBO. KoMHaTHBIE pacTeHus,
KOMHAaTHOE LBETOBOACTBO. IlocimencTBus neATenbHOCTHM YelIoBeKa B 3kocucremax. OxpaHa
pacTuTenbsHOro Mupa. BocctaHOBIEHNE YMCICHHOCTH PEKUX BUJIOB pacTeHUil: 0co00 oXpaHseMble
npupozansie repputopun (OOIIT). Kpachas kaura Poccun. Mepsl coxpaHeHUs: pacTUTENILHOTO MUPA.

IKCKypcuu unu 6u0eoIKCKypcuu.

N3ydeHne cenbCKOXO03UCTBEHHBIX PACTEHUM pETHOHA.
W3yueHune COpHBIX paCTEHHUI pErvoHa.

5. I'puosl JIumaitnuku. bakrepun

I'pubsl. O6mas xapakrepuctuka. llnsmounsle rpubbl, WX CTpOEHHE, MUTAHUE, POCT,
pazMHokeHne. Che100HbIe U SA0BUTHIE TpUOBl. Mephl MpodUIaKTUKN 3a00JI€BaHUM, CBSI3aHHBIX C
rpubaMu. 3Haue€HUE MLUIANOYHBIX TpPHOOB B MPHUPOIHBIX COOOIIECTBAX U JKU3HMU YEJIOBEKA.
[TpoMmpblIIIeHHOE BBIpAIIMBAHUE NUIATIOYHBIX TPUOOB (IIAMIHMHbOHBI).

[TnecueBble rpuObl. JpoxokeBble TpuObl. 3HaYEHHE IUIECHEBBIX M JPOXKKEBBIX I'PUOOB B
NPUPOJIE U )KU3HHU YesIoBeKa (MuIieBas u ¢papMaleBTUYecKasi IpOMBILIUIEHHOCTh U JIPYTHE).

[Tapasutnueckue rpubdbl. PazHooOpazue M 3HaueHUE Mapa3UTUYECKUX TI'pUOOB (TOJIOBHA,
CropbIHbs, (utodTOpa, TPYyTOBUK U Jnpyrue). boppba ¢ 3a0oyieBaHUSMH, BBI3BIBAEMBIMU
napasuTHUYECKUMU FpuOamMH.

JlnmailHukn — KOMIUIEKCHbIE oOpraHu3msel. CTpoeHue numaiHukoB. Ilutanme, poct u
pa3MHOKEHNUE JIMIIAHUKOB. 3HAUE€HNE JIMIIAHHUKOB B IPUPOJE U KU3HU YEJIOBEKA.

Bakrepun — nmosmepubie opranusmbl. OOmias xapakTepucTuka Oakrepuil. bakTepuanbHas
kierka. PasmHoxxenue 6akrepuil. Pacipocrpanenue Oakrepuii. PaznooOpasue Oakrepuil. 3HaueHue
OakTepuii B NPUPOAHBIX coobmecTBax. bone3HeTBopHble OakTepuu U Mepbl MPOPHIAKTUKU
3a001eBaHUH, BEI3bIBAEMBIX OakTepusiMu. bakTepun Ha ciyk0e y uenoBeka (B CeTbCKOM XO035HCTBE,
MIPOMBIIIUICHHOCTH).



Jlabopamopuwvie u npaxmuueckue padoomaot.
W3ydeHne CTpOeHHS OJJHOKJIETOUYHBIX (MYKOP) U MHOTOKJICTOYHBIX (IEHUITHILT) IIJIECCHEBBIX TPHOOB.
W3ydeHne CTpOCHHsI IJIOJOBBIX TEJ HUIAIIOYHBIX TPUOOB (WM M3ydeHHUE HUIAIIOYHBIX T'pUOOB Ha
MyJIsKax).
N3ydenue cTpoeHus JUIIANHUKOB.
Wzyuenue ctpoeHus OakTepuil (Ha TOTOBBIX MUKpPOIIpENaparax).

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 BUOJIOT'UU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUS (FA3OBBII YPOBEHD)
OcBoenne yuebHOro mpeamera «buonorusi» Ha ypoBHE OCHOBHOTO 0OOIIEro odpazoBaHUs

JOJKHO 00€CMEYHTh JOCTHIKEHHUE CICAYIONINX O0YJarOIUMUCS JIMYHOCTHBIX, METAPEIMETHBIX U
MPEIMETHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInuyHOCTHBIE pe3yJbTAThl OCBOCHUA MPOrpaMMbl IO OHOJOTUH OCHOBHOIO OOIIETro
o0pa3oBaHUs JOJDKHBI OTpaXkaTb TOTOBHOCTb OOYyYarOUIMXCS pPYKOBOJCTBOBATHCS CUCTEMOM
MO3UTUBHBIX [[EHHOCTHBIX OPUEHTAIMH U PACIIMPEHHE OIbITa JIEATEIHbHOCTH HAa €€ OCHOBE M B
IIPOLIECCE pean3alMy OCHOBHBIX HaIlpaBJIEHUH BOCHUTATEIbHOW NEATEIbHOCTH, B TOM YHUCIE B
YacTu:

1) rpaaaHCcKOro BOCIUTAHMS:

TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM JIEATEIBHOCTH MPH BHIIIOJHEHUH UCCIETOBAHHIMA
Y TIPOEKTOB, CTPEMJICHHE K B3aUMOTIOHUMAHUIO U B3aUMOTIOMOIIH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OTHOLIEHHE K OWOJIOTMM KaK K Ba)XHOW COCTaBISIOUIEH KyIbTYpbl, FOPAOCTh 3a BKJaj
POCCHUHCKHX M COBETCKUX YUYEHBIX B Pa3BUTHE MUPOBOI OMOIOTHUECKON HAYKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSL:

TOTOBHOCTh OILICHMBATh MOBEJICHHUE U TMOCTYNKU C MO3UIMH HPABCTBEHHBIX HOPM U HOPM
DKOJIOTUYECKOHN KYIbTYpHI;

MMOHUMAaHUE 3HAYUMOCTH HPABCTBEHHOT'O aCIEKTa JEATEIbHOCTH YEJIOBEKa B MEIUILIMHE U
OuoJIoruy;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

MMOHUMaHWE POJIU OMOJIOTUU B POPMUPOBAHUHN ICTETUUECKOMN KYJIbTYPhI TUYHOCTH;

5) ¢pusnyeckoro BocnuTanusi, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbSI U 3MOLMOHAJILHOI0
O/1aronosy4us:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JIOPOBBIO U YCTAaHOBKA Ha 3JI0POBBIM 00pa3 >KU3HU
(3mopoBoe muTaHHE, COOJIOJACHUE TMTHEHHMYSCKUX MPABHII M HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUH M OTIBIXA, PETYJsSIpHAs PU3NUECKasi aKTUBHOCTB);

OCO3HAaHHE TOCIEACTBHA W HENPHUSITHE BPEAHBIX MPUBBIUEK (YMOTpEOICHHE aTKOTOJIS,
HAapKOTUKOB, KypeHHUe) U HHBIX (OPM Bpea sl PU3HIECKOTO U IICUXUYECKOTO 370POBBSI;

coOnrofieHre mMpaBui OE30MacCHOCTH, B TOM YHCIIE HAaBBIKM O€30MacHOrO MOBEACHHS B
MPUPOJHON Cpelie;

c(OpMHUPOBAHHOCTh HaBbIKa pe(dIEKCHH, YIpaBIEHUE COOCTBEHHBIM SMOIIMOHAIHHBIM
COCTOSTHUEM;

6) TPY10BOr0 BOCIIUTAHUSA:

AaKTUBHOE y4YaCTHE€ B DPEIICHUHU MPaKTUYECKUX 3a7ad (B paMKaX CeMbH, 00pa3oBaTelbHOM
OpTraHM3aIiy, HACEIICHHOTO IYHKTA, Kpas) OWOJIOTMYECKON M IKOJIOTUYECKOW HAIPaBICHHOCTH,
MHTEpEC K MPaKTHUYECKOMY U3Y4YeHHIO MPodeccHil, CBI3aHHBIX ¢ OMOJIOTHEI;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

OpUEHTAIlsl Ha NpUMEHEHUWE OHMOJOTMYECKHX 3HAHWM MpU pelIeHUuH 3aJad B o01acTu
OKpYKarollEeH Cpeibl;



OCO3HAHHUE YKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHUS;

TOTOBHOCTD K YYaCTHUIO B IIPAKTUUYECKON ACSITEILHOCTU IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIlMsl Ha COBPEMEHHYI0 CHCTEMY HAay4HbIX [pEACTaBICHUI 00 OCHOBHBIX
OMOJIOrMYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJTHON U COIMATBHOU Cpeoif;

MOHMMAaHUE POJIH OMOJIOTHYECKON HAyKH B (JOPMUPOBAHUN HAYYHOI'O MUPOBO33PEHUS;

pa3BUTHE HAYYHOU JHO0O3HATEIBLHOCTH, HWHTEpeca K OHOJIOTMYECKON Hayke, HaBBIKOB
HCCJIEIOBATENbCKOM 1eATEIbHOCTH;

9) aganTanuu 00y4aroIerocsi K M3MeHAIIUMCS YCJI0BUSIM COMAJIbHOW M NPUPOIHOI
cpenbl:

aJIcKBaTHas OLICHKA U3MEHSIOIINXCS YCIOBU;

NPUHSITHE pelieHus (MHIMBUYaIbHOE, B TPYIIE) B U3MEHSIONINXCS YCIOBUSIX Ha OCHOBAHHUH
aHaym3a OMOJIOTUYECKOM MH(DOPMAIIHY;

IUTAHUPOBAHHE JEWCTBUH B HOBOW CHUTyallUd Ha OCHOBaHHHM 3HAaHUN OMOJOTHYECKHX
3aKOHOMEPHOCTEH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHSI MPOTPAMMBI 1O OWOJIOIMH OCHOBHOTO OOILEro
o0pa3oBaHusi, MJOJDKHBI OTpaXaTh OBJAJCHHE CIEAYIOIMIMMH YHHBEPCAIBHBIMUA YYeOHBIMHU
JICUCTBUSIMU:

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS

1) 6a3oBble JIOTHYecKHe 1eCTBUSA:

BBISIBJISITH U XapaKT€PU30BaTh CYLIECTBEHHBIE IPU3HAKY OMOIOIMYECKUX O0BEKTOB (SIBJICHUI);

yCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KiacCH(PUKamuu OHOJIOTHYECKUX OOBEKTOB
(sIBJIEHMI, PO1IECCOB), OCHOBAHUS JIsl 000OIIEHUS U CPAaBHEHUS, KpUTEPUH ITPOBOIMMOTO aHAIN3a;

C yuéTOM TPEAJIOKEHHONM OHOJOrMYeckoi 3ajaud BBIIBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUMS B pacCCMAaTPUBAEMBIX (PaKTaxX U HAOTIOACHUSIX, MPEATIaraTh KPUTEPUH TSl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

BBISIBIIAITh JIeUIUTHI HH(DOPMAINK, JaHHBIX, HEOOXOIMMBIX JUIsI PEHICHUs MOCTAaBICHHOM
3a/1a4i;

BBISBIISATh TPUYMHHO-CIIEJCTBEHHBIE CBSA3M MpPU H3YUYEHUM OHOJOTMYECKHX SIBICHUH U
MIPOIIECCOB, JIENATh BBHIBOJBI C MCIOIB30BAHUEM JCTyKTHBHBIX M MHIYKTHBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOUEeHU M0 aHaJIOruH, (POPMYIHpPOBATh TUIIOTE3BI O B3aUMOCBSI3AX;

CaMOCTOSITENIbHO BBIOMPATh CcHOCO0 perieHust yueOHoi Oronornyeckoi 3agauu (CpaBHUBATh
HECKOJIbKO BapMaHTOB pEIICHUs, BbHIOMpaTh HanOosee MOAXOMAUIMHA C y4ETOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIBCKUI HHCTPYMEHT ITO3HAHMS,

(dopMynupoBaTh BONPOCH], (UKCUPYIOLIME pa3pblB MEXAY pealbHbIM M JKEIaTelbHbIM
COCTOSIHUEM CHUTYaIluH, 00BEKTa, U CAMOCTOSTEIIFHO YCTAHABIIMBATh HCKOMOE H JJAHHOE,

(dbopMHpOBaTh TUTIOTE3y 00 MCTHHHOCTH COOCTBEHHBIX CYXIEHHWI, apryMEHTHPOBATH CBOIO
MO3UILINIO, MHEHUE;

OPOBOIUTH IO CAaMOCTOSITEIbHO COCTAaBICHHOMY IUIaHY HaOJIoJeHUE, HECIOXKHBIN
OMOJIOTMYECKUH DKCIEPUMEHT, HEOOJBIIIOE HCCICAOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH
OuosIornueckoro o0beKTa (Impoiiecca) u3yueHus, MPUIUHHO-CIIC/ICTBEHHBIX CBSA3EH U 3aBUCUMOCTEH
OMOJOTHYECKNX 00BEKTOB MEXKIY CO00iA;



OLICHUBATh HAa TMPUMEHUMOCTb M JIOCTOBEPHOCTh HH(MOPMALIMIO, TOJYYEHHYIO B XOJ€
HAOJII0JIEHUS U DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJABI MO PE3yJbTaTaM IMPOBEAEHHOTO
HAOJIO/IEHUs, SKCIIEPUMEHTA, BJIAJE€Th HHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH IOTYyYEHHBIX
BBIBOJIOB M 000OILEHNI;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE OHOJOTMYECKUX MPOIECCOB M HX
MOCJIECTBHSI B @aHAJIOTUYHBIX WIIM CXOJHBIX CHUTYAllUsAX, & TAK)KE BBIIBUTATH MPEATOI0KEHUS 00 X
Pa3BUTHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

3) pabora ¢ undgopmanmeii:

OPUMEHATHh Ppa3IMyHble METOABI, WHCTPYMEHTHI M 3ampochl NpU TMOHUCKE U 0TOOpe
Ouonornyeckoil MHGOPMAMK WM JAHHBIX W3 UCTOYHHUKOB C YYETOM MPEIOKEHHOW Y4eOHOMH
OMOJIOTUYECKON 3aauH;

BbIOUpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HWHTEPIPETHPOBATH OUOIOTHMUYECKYIO
MH(}OpPMaLIMIO Pa3IMYHbIX BUJOB U (hOPM IIpEACTaBICHUS;

HAXOJUTb CXOJHbIE apPI'yMEHTHI (ITOATBEPIKIAI0IINE UITU OIIPOBEPraIOIIUE OJIHY U TY K€ UJIEIO,
BEPCHIO) B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANbHYIO (OpMy TMpelacTaBieHHs UHGOpMaLUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/1a4l HECIOKHBIMUA CXEMaMH, AHarpaMMaMiy, MHOU rpapuKkoil u ux
KOMOWHAIIASIMHU;

OIICHUBATh HAJEKHOCTh OMOJIOTUYECKOW HH(OpPMALMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM UiH chopMyITUpOBAaHHBIM CAMOCTOATEIbHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHUECKYI0 HH(OPMALIUIO.

KoMMmyHukaTuBHbBIE YHHBepcaJlbHble YueOHbIe 1elCTBUSA

1) oO1ienne:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYXKACHHUS, BBIPAXKaTh 3MOIMU B MPOLECCE BBITOJHEHHS
MPAKTUYECKHUX U JaOOpaTOpHBIX padoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3p€HHS) B YCTHBIX U MHCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHbIE Cpe/ICTBA OOIICHHUS, TOHUMATh 3HAYE€HUE COLMAIBbHBIX 3HAKOB,
3HaTh M PACHO3HABATH MPEANOCHUIKM KOH(IUKTHBIX CUTyallUd M CMSATr4yaTh KOH(IMKTBI, BECTH
MEPETOBOPBI;

MOHMMATh HAMEPEeHMsI JIPYTHX, MPOSBISATh YBaKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B
KOPPEKTHOH (popme hopMyIHpOBATH CBOU BO3PAKEHHUS;

B XOJle Auajora M (WJIM) IUCKYCCHH 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXaaeMoin
OMOJOTMYECKON TeMbl U BBICKA3bIBAaTh WJIEU, HAlleJIEHHbIE Ha pelIeHHe OMOJIOTMYecKOr 3a1adu U
nojjepkaHue 0JaroenaTeIbHOCTH OOIEHUS;

COIIOCTABJIATh CBOM CYXXJCHHUS C CY)KICHHUSIMM JPYTUX YYACTHUKOB JHMajora, 0OHapyKHBaTh
pa3ianyne ¥ CXOJCTBO IMO3ULINNT;

MyOIMYHO IPEICTABIIATH PE3YJIbTAThl BHIMOIHEHHOIO OMOJIOTHYECKOTO OIbITA (3KCIIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3a/1ad Mpe3eHTAUud |
0COOEHHOCTEH ayIUTOPHH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC M MHUCHMEHHBIC TEKCTHI C
MCIIOJIb30BaHUEM HILTIOCTPATUBHBIX MaTepUasoB.

2) coBMeCcTHAsl IeITeIbHOCTD:

MIOHUMaTh W HCIOJIb30BaTh NMPEHMYILECTBA KOMAHAHOM W WHAWBUAYAIbHOW pabOTHI IMpH
peLICHUH KOHKPETHOH OMoyiorndyeckoil mpobiembl, 0O00CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHHS
TPYIIOBBIX (OPM B3aUMOJICHCTBUS TIPHU PEIICHUN TTOCTAaBICHHOW Y4eOHOM 3a/1auu;



NPUHUMATh 1€Jb COBMECTHOM N€ATeIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS 1O €&
JOCTIDKEHUIO: PACHIPEIEIISATh POJIH, I0TOBApUBATHCS, 00CYKAATh MPOLECC U Pe3yIbTaT COBMECTHOM
paboTbl, ymeTh 0000IIaTh MHEHHMS HECKOJBKUX JIOJCH, NpPOSBIATH TOTOBHOCTH PYKOBOIHTb,
BBIMOJHATH MOPYYCHHUSI, TOTUUHATHCS;

IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, OMPENENATh CBOIO poiib (C y4éToM
IPEIIIOYTEHUIN 1 BO3MOYKHOCTEN BCEX YUYACTHUKOB B3aUMOJIEHCTBUS), paCIIPEAEIATh 3aJa4l MEXKAY
YJIeHAMHA KOMAaH[Ibl, Y4aCTBOBAaTh B IPYNIOBBIX (popMax paboThl (00CykaeHUsI, OOMEH MHEHHSMH,
MO3TOBBIE IITYPMBI U UHbBIE);

BBIMIOJHATh CBOKO YacTh pPalOTHI, JIOCTUraTh KayeCTBEHHOI'O pe3yJbTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPOBATh CBOU JAECUCTBUS C APYTUMHU WIEHAMHU KOMaH/Ibl;

OLICHMBATh KAa4yeCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CaAMOCTOSTEIBHO
c(hOpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS, CPABHUBATH PE3YJIbTAThl C HCXOAHOM 3a1aueit
Y BKJIaJ] KXKIOTO YiIeHa KOMaH/Ibl B JJOCTUKEHHE Pe3yIbTaToOB, Pa3AesaTh chepy OTBETCTBEHHOCTH
U IPOSIBIISATH TOTOBHOCTb K MPEOCTaBICHHUIO OTYETA IIEpe]] TPYIIION;

OBJIAJIETh CUCTEMON YHUBEPCAJIbHBIX KOMMYHMKAaTUBHBIX NEHCTBHUI, KOTOpas oOecreurnBaeT
c(hOpMHUPOBAHHOCTH COLIUANBHBIX HABBIKOB U AMOIIMOHATILHOTO UHTEIIEKTa O0yUYaOIUXCS.

PeryasiTuBHbIe YHHBepcAJIbHbIE yUeOHbIe IeiicTBUS

Camoopranusaunus:

BBISBJISITH IIPOOJIEMBI /ISl PEILIEHUST B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, HCIOJIb3YS
OHOJIOTHYECKIE 3HAHMS;

OPUEHTHPOBATHCS B PA3JIMYHBIX MMOAXOAAX MPUHATHS pelIeHu (MHIUBUAYaTIbHOE, IPUHATHE
pelIeHus B rpynIe, MPUHITHE PEILIEHU TpyIo);

CaMOCTOSITEJIbHO COCTaBJISITh aJITOPUTM pEelIeHHUs 3aa4u (MJIM €r0 4acTh), BRIOMPATH CIIOCO0
peuieHuss y4yeOHOM OMOJIOTMYECKOH 3aJaun ¢ y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEMH, apryMEHTUPOBATh MPEJIaracMble BaApUaHThl PELICHUI;

COCTaBJATh IUIAH JEWUCTBUH (IUIaH peanu3ali HaMEUEHHOro alirOpUTMa PpEeUIeHHs),
KOPPEKTUPOBATh NPEIOKEHHBIN allTOPUTM C YUETOM MOTYUEHHSI HOBBIX OMOJIOTMYECKUX 3HAHUN 00
U3y4yaeMoM OMOJIOTHYECKOM OOBEKTE;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIQ/IETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIMH U PE(IIEKCHH;

JIaBaTh OLEHKY CUTYallMH U NIPEAJIAraTh IUlaH €€ N3MEHEHUS;

YUUTBIBaTh KOHTEKCT M NPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPH PELICHUU
y4eOHOM OMOJIOTMUECKON 3a/1auu, aAanTHPOBATh PEIICHUE K MEHSIOIUMCS 00CTOATENHCTBAM;

OOBSACHATh MPHUYMHBI JOCTHXKEHUS (HEJOCTHIKEHMS) pe3ysbTaTOB JAEsTeIbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OMBITY, YMETh HAXOJUTh O3UTUBHOE B POM3OLIE/IIEH CUTYallUH;

BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, W3MEHUBIIHUXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE Pe3yiIbTaTa eI U YCIOBUSM;

pas3in4arh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMH SMOLUSAMHU M SMOLUSIMH JPYTUX;

BBISBIISITH M QHAJIM3UPOBATH MIPHUUMHBI IMOIIHIA;

CTaBUTh ce0sl HA MECTO JIPYTOro YeI0BeKa, MOHUMAaTh MOTUBBI 1 HAMEPEHUS APYroro;

PEryJiupoBaTh CrocO0 BHIPAXKEHUS SMOLIMA.

IIpunsTHe ce0s M APYyrux

OCO3HAHHO OTHOCHUTBCA K JPYTOMY UYEJIOBEKY, €T0 MHEHHUIO;

pU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOE e MPaBo JAPYroro;



OTKPBITOCTB CE0€ U IPYTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJICTh CHCTEMOW YHHUBEPCAIBHBIX YYEOHBIX PETYJISITUBHBIX JIEHCTBUH, KOTOpas
obecrnieunBaeT (pOpMHPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTHU (BHYTPEHHSISI O3ULIMS TUYHOCTH),
U OKU3HEHHBIX HAaBBIKOB JIMYHOCTH (ympaBlieHUss coOO0#, CaMOAMCUHUILIUHBL, YCTOHYHUBOIO
MTOBEJICHUS ).

NPEJMETHBIE PE3YJIbTATbBI

[TpeameTrHble pe3ysbTaThl OCBOEHUS MPOrPaMMBbI II0 OMOJIOTUH K KOHILY 00y4eHus 6 5 knacce:

XapakTepu30BaTh OWOJIOTHIO KaK HAyKy O >KMBOW MPHUpPOJE, HA3bIBaTh NMPH3HAKH >KUBOTO,
CpaBHUBATbh OOBEKTHI KUBON M HEXKUBOU MPHUPOJIBI;

HEpeYUCIIITh ~ MCTOYHMKM  OMOJIOTMYECKMX  3HAHMM,  XapakTepu3oBaTb  3HAUYEHUE
OMOJIOTMYECKUX 3HAHUM JUIsl COBPEMEHHOI'0 4eJoBeKa, Mpodeccuu, cBA3aHHble ¢ Ouonorueit (4-5
npodeccuii);

IPUBOJIUTH IPUMEPHI BKIIaAa poccuiickux (B Tom uncie B. Y. Bepuanckuii, A. JI. UnkeBckuil)
U 3apyOexXHBbIX (B TOM 4Hcie Apucrorenb, Teodppact, [unmnokpar) yuéHsIx B pa3BUTHE OMOJIOTUY;

UMETh MpPEJCTABICHUE O BAXKHEWIIMX OMOJIOTMYECKUX IpOLEccax M SBICHHSX: IHUTaHUE,
JbIXaHUE, TPAHCIIOPT BELIECTB, Pa3paKUMOCTb, POCT, pa3BUTHE, ABH)KEHUE, PA3MHOKEHHUE;

IPUMEHSTh OMOJIOIMYECKHE TEPMUHBI U MOHATHS (B TOM 4YHCIIE: >KHUBBIE Tela, OMOJIOrus,
9KOJIOT S, IUTOJIOT U, aHATOMUS, (PU3M0IIOTHs, OMOIoruyecKasi CUCTeMaTHKa, KJIeTKa, TKaHb, Opra,
cucTeMa OpraHoB, OpPTaHU3M, BUpYC, ABMKEHHE, NMUTaHUE, (OTOCUHTE3, JbIXaHUE, BbBIAEICHHUE,
pa3pa)kuMOCTh, POCT, Pa3MHOXEHHE, pa3BUTHE, Cpela OOUTaHHs, NPUPOAHOE COOOIECTBO,
HCKYCCTBEHHOE COOOILECTBO) B COOTBETCTBUU C ITOCTABJICHHOM 33aueii U B KOHTEKCTE;

pas3nyath 1o BHEIIHEMY BUY (M300paskeHHsIM), CXEMaM U OIMCAHUSM 05 A€PHbIE U siACpHbIE
OpPraHu3MBbl, pa3lW4yHble OUOJOTHYEeCKHe OOBEKTHI: PACTEHMS, YXUBOTHBIX, IPUOBI, JHMIIAHHUKH,
OaxTepuu, IPUPOJIHbIE U UCKYCCTBEHHBIE COOOIECTBA, B3AUMOCBSI3H OPraHU3MOB B IIPUPOJHOM U
HMCKYCCTBEHHOM co00OIIecTBax, mpeacraBureneil ¢iaopbl U (ayHbl NPUPOJHBIX 30H 3EMIIH,
JaHamadTel IPUPOJHBIE U KYJIbTYPHBIE,

IPOBOJUTH ONHKCaHWE OpraHu3Ma (pacTeHus, KUBOTHOTO) IO 3aJaHHOMY IUIaHY, BBIIEIAThH
CYLIECTBEHHbIE TMPU3HAKKM CTPOEHUS U  TNPOLECCOB  KU3HEAEATEIbHOCTH  OPraHU3MOB,
XapaKTepu30BaTh OPraHU3Mbl KaK Tella >KUBOM IPHUPOJIbI, MEPEeUUCIsTh OCOOEHHOCTH PACTeHMH,
KUBOTHBIX, TPUOOB, TUIIAHUKOB, OAKTEPH U BUPYCOB;

pacKpeIBaTh MOHATHE O cpele OOWTaHUs (BOAHOM, Ha3eMHO-BO3AYUIHOH, IOYBEHHOI,
BHYTPUOPraHU3MEHHOM), YCIIOBUSAX Cpebl OOUTaHUS;

NPUBOJIUTH TMPUMEPHI, XapaKTEePHU3YIOLIME MPUCIIOCOOJICHHOCTh OPraHu3MOB K cpene
0o0uTaHUs, B3AUMOCBSI3U OPTaHU3MOB B COOOIECTBAX;

BBIJICJIATh OTIIMYUTEIbHbIE TPU3HAKH TPUPOTHBIX U HCKYCCTBEHHBIX COOOIIECTB;

apryMeHTHPOBaTh OCHOBHBIE IIPAaBHJIA IOBEJCHUS YeJIOBEKa B IPUPOJE U OOBSICHATH 3HaUCHHE
NPUPOIOOXPAHHON  JEATEIBHOCTH 4YeNOBEKa, AaHaJIM3UpOBaTh TIJI00ANbHBIE 3KOJOTUYECKUE
poOIeMbl;

PacKpBIBAaTh POJIb OMOJIOTUH B MIPAKTHUECKON AEATEIbHOCTH YEJIOBEKa;

JEMOHCTPUPOBAaTh HAa KOHKPETHBIX IMPHUMEPAX CBS3b 3HAHUM OHOJIOIMM CO 3HAHUSAMH 110
MaTeMaTHKe, TPEIMETOB TYMAHUTAPHOrO LIUKJIA, PA3IMYHBIMU BUAAMHU UCKYCCTBA;

BBINOJIHATh MPAKTUYECKHE paboThl (MOMCK HMH(GOpPMAIMKU C HUCIOJIb30BAHUEM PA3THUYHBIX
UCTOYHUKOB, OMMCAaHHE OpraHu3Ma I0 33aJaHHOMY IJIaHy) U jabopaTopHble paboTel (paboTa ¢
MHUKPOCKOIIOM, 3HAKOMCTBO C Pa3IMYHBIMH CIIOCOOaMU U3MEPEHMSI U CPAaBHEHMSI KUBBIX OOBEKTOB);



MPUMEHATh METOJIbl OWOoJIOTHH (HAONIOACHUE, OMHCaHUe, KiIacCHU(PUKALMsA, H3MEPEHHE,
HKCIEPUMEHT): MPOBOJUTH HAOIIOACHUS 32 OPraHU3MaMH, ONHMCHIBATH OMOJIOTMYECKHE OOBEKTHI,
IIPOIIECCHI U SIBJICHUS, BBIIOJIHATH OMOJIOTUYECKUI PUCYHOK M U3MEPEHNE ONOIOTHIECKUX 00BEKTOB;

BJIaleTh NpuéMaMu paboThl C JIYIOH, CBETOBBIM U LHU(PPOBBIM MHUKPOCKONAMU MpU
paccMaTpuBaHUU OUOJIOTMYECKUX OOBEKTOB;

coOmoaTh TpaBuiIa Oe30MacHOro TpyAa MpH paboTe ¢ y4eOHbIM U Ja0OpaTOPHBIM
000py10BaHNEM, XUMUYECKON TIOCY10l B COOTBETCTBUHU C MHCTPYKLUSMHU Ha YPOKE, BO BHEYPOUHOI
JIeATEIbHOCTH;

UCIOJIb30BaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 3a/JlaHUM Hay4yHO-TIOMYJSIPHYIO JHUTEpaTypy IO
Ouosoruu, cripaBoYHble MaTepUasl, pecypcbl IHTepHETA;

CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIIEHUS, UCTIOIb3Ysl OHATHIHBIN anmapaT U3y4aeMoro
paszena OMOIOTHH.

[IpenMeTHBIE pe3yabTATHl OCBOSHUS MPOTPaMMBbI IO OMOJIOTHH K KOHIlY 00y4YeHUs 8 6 Kaacce:

XapakTepru3oBaTh OOTAaHUKY KaK OMOJOTMYECKYI0 HayKy, €€ pas3leNnbl U CBSI3U C JPYTUMH
HayKaMU U TEXHHUKOM;

MPUBOIUTH MPUMEPHI BKIIa1a poccuiickux (B Tom uucie B. B. Jlokyuaes, K. A. Tumupszes, C.
I'. HaBammn) u 3apy0OexxHbix y4€Hbx (B ToM umcie P. ['yk, M. Manpnuru) B pa3BuTHE HayK O
pacTeHUsIX;

NPUMEHATh OMOJIOTHYECKHE TEPMHHBI M TOHATHA (B TOM 4YHcle: OOTaHWKA, PacTUTEIbHAs
KJIETKa, paCTUTENIbHASA TKaHb, OpPTaHbl PACTEHUH, CICTEMa OPraHOB PACTEeHHUS: KOPEHb, MOOET MOYKa,
JIUCT, BUJOU3MEHEHHBIE OPraHbl, LIBETOK, IUIOA, CEMs, PACTUTENbHBIA OpPraHW3M, MHUHEPAIbHOE
nuTaHue, (POTOCHHTE3, IbIXaHUE, POCT, pa3BUTHE, DPA3MHOXKEHHUE, KJIOH, pPa3Apa)kUMOCTh) B
COOTBETCTBUU C MMOCTABJICHHOM 3a/1a4€il U1 B KOHTEKCTE;

ONMCHIBATh CTPOEHUE M KU3HEAEATEIBHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha IpuMepe
HNOKPBITOCEMEHHBIX WJIM IIBETKOBBIX): MOIJIOIIEHUE BOABI U MHMHEpaJbHOE NMUTaHHE, (POTOCHUHTES,
JIXaHUE, TPAHCIIOPT BEIIECTB, POCT, Pa3MHOKEHUE, PAa3BUTHE, CBSI3b CTPOEHMSI BETE€TaTHBHBIX U
FeHEPAaTUBHBIX OPraHOB PACTEHUH C UX (QYHKIUSIMU;

pas3inyaTh U OMMCHIBATh KMBbIE U TepOapHble HK3EMIUIIPhl PacTEHU M0 3aJaHHOMY IUIaHy,
YaCcTH pacTEeHUi 10 U300pakeHUsIM, CXeMaM, MOJIEISIM, MYJIsDKaM, pesibe(HbIM TaOauLaM;

XapaKTepu30BaTh MPHU3HAKKW PACTEHHMM, YPOBHM OpraHU3allUid PAcCTUTEIBLHOTO OpraHu3Ma,
YacTHU PaCTeHUM: KJIETKU, TKAHU, OPTaHbl, CHCTEMbl OPIaHOB, OPTaHU3M;

CpaBHUBATh PAaCTUTENIbHBIE TKAHU U OPTaHbl PACTEHUN MEXKIY COO0ii;

BBINOJIHATh TPAaKTHUYeCKue M JabopaTopHble paboThl MO MOPGOJIOTHH U (U3NOIOTHH
pacTeHuil, B TOM 4YHucie pabOThl C MHKPOCKOIIOM C IOCTOSHHBIMHU ((PUKCUPOBAHHBIMU) U
BPEMEHHBIMU MUKpOIIpEnapaTaMu, HUCCiIeloBaTeNIbckiue padoThl ¢ MCMOIb30BaHUEM MPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI 1TabOpaTopuH;

XapaKTepU30BaTh IPOLECCHl  KU3HEIECATEIIBHOCTH PACTEHUM: TIOIVIOIIEHHE BOABI H
MUHEpAJbHOE MUTaHHe, (OTOCHUHTE3, MAbIXaHHWE, POCT, Pa3BUTUE, CIIOCOOBI ECTECTBEHHOTO U
HCKYCCTBEHHOI'O  BETeTaTMBHOIO Pa3MHOXKEHUS, CEMEHHOE pa3MHOXeHue (Ha Mpumepe
MOKPBITOCEMEHHBIX, WJIN IIBETKOBBIX);

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M MEXAY CTpOECHHEM U (YHKUUSMU TKaHed H
OpPraHOB PACTEHU, CTPOCHUEM U KU3HEACATEIbHOCTIO PACTCHHUIA;

KJIaCCU(UIIUPOBATH PACTEHUS M UX YaCTH IO Pa3HbIM OCHOBAHUSIM;

OOBSICHATH POJIb PACTEHUI B IPUPOE U KU3HH YEIOBEKA: 3HaUeHUE (POTOCUHTE3a B IIPUPO/IE
U B JKU3HU 4YelIOBeKa, OMOJIOTMYECKOE M XO3AHCTBEHHOE 3HAYCHHE BUIOM3MEHEHHBIX IOOEroB,
XO034MCTBEHHOE 3HAYEHHME BET€TaTUBHOTO PA3MHOKEHHS;



IPUMEHSATH [TOJyYCHHbIE 3HAHUS JUUIs BBIPALIMBAHUSA U PAa3MHOKEHMSI KYJIbTYPHBIX PacTEeHUI;

UCIIOJIb30BaTh METOJbI OMOJIOTWHU: TPOBOAWUTH HAONIOJEHHS 33 DPACTCHUSMH, ONHCHIBATDH
pacTeHus ¥ UX 4aCTH, CTABUTH MPOCTEUIIINE OMOJIIOTUIECKUE OIBITHI U SKCTIEPUMEHTHI;

coOmomaTh TpaBuia O€30MacHOTO TpyAa IpH paboTre C y4eOHBIM U J1aOOPaTOPHBIM
000pyJIOBaHUEM, XMMHUYECKOH IOCYIOH B COOTBETCTBUM C MHCTPYKLHUSAMHM Ha YPOKE M BO
BHEYPOUYHOU AEATEIbHOCTH;

JEMOHCTPUPOBATh HAa KOHKPETHBIX IMPHUMEpAxX CBs3b 3HAHUM OHOJOTMHM CO 3HAHUSAMH II0
MaTeMaTHKe, reorpaduu, TEXHOJIOTUH, MPEIMETOB I'YMaHUTAPHOTO LMKJIA, Pa3IUYHBIMU BUAAMU
UCKYCCTBA;

BJIaJIETh MpuéMaMu paboThl ¢ GMOIOTHYecKOi HHPOpMaLueii: GopMyITHMpOBATH OCHOBAHHUS TS
u3BJIeUeHNs U 00001IeHnsT HHPOPMAIMU U3 ABYX HCTOYHUKOB, MIPEOOPA30BBIBATH HH(POPMAIIHIO U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

CO3/1aBaTh NMCbMEHHBIE U YCTHBIE COOOIIEHUS, UCIIOb3Ys MOHATUHHBIN anmnapaTr U3y4aeMoro
paszaena OMOJIOTUH.

[TpeameTHbIE pe3yIbTaThl OCBOCHUS IPOTPAMMBI IO OMOJIOTHH K KOHITYy O0y4eHUs 6 7 Kaacce:.

XapakTepu30BaTh PUHLHMIIBI KJIACCU(DUKALIUN PACTEHH, OCHOBHBIE CUCTEMaTHUYECKHE IPYIIIIbI
pacTeHuil (BOIOpPOCIM, MXH, MJayHbl, XBOILIY, NAlOPOTHUKH, T'OJIOCEMEHHbIE, TOKPHITOCEMEHHBIE
WJIY 1IBETKOBBIC);

IPUBOJIUTH NPUMEPHI BKIajaa poccuiickux (B ToMm uucie H. M. Basunos, U. B. Muuypun) u
3apyOexHbIX (B ToMm uucie K. Jlunneit, JI. Ilactep) yu€HbIX B pa3BUTHE HAYK O pacTeHHUAX, rpudax,
JIUIIAHUKAX, OaKTepusX;

NPUMEHATh OWOJIOTUYECKHE TEPMUHBI M TOHATHA (B TOM 4Hcie: OOTaHWKA, HDKOJOTHS
pacTeHuii, MUKOJIOTHSI, 0aKTePUOJIOTHS, CUCTEMAaTHKa, IAPCTBO, OT/EN, KJIACC, CEMEMCTBO, POJI, BUJI,
KHU3HEHHas (opma pacTeHuil, cpena oOUTaHMs, PAaCTUTEIBHOE COOOIIECTBO, BBICIINE PacTEHUS,
HU3IIME PacTeHUs, CIIOPOBBIE PACTEHHsSI, CEMEHHBIE PACTEHMs, BOAOPOCIHU, MXH, IUIAyHbI, XBOIIH,
MAOPOTHHUKH, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE, 0aKTEPUH, TPUOBI, TUIIAHHUKH) B COOTBETCTBUU
C TOCTABJICHHOM 3a/1a4eiil M B KOHTEKCTE;

pas3nyaTh M ONUCHIBATH JKUBbIE M repOapHble SK3EMIUIAPbl PACTEHHH, YacTH pacTeHUH 10
U300paKeHHsIM, CXeMaM, MOJIENIIM, MYJISDKaM, pelbeHbIM TabauIaM, rpudbl M0 M300paXKeHUsM,
cXeMmaM, MyJisikam, 0aKTepHH 10 U300paskeHUSIM;

BBISIBIISITH TIPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX MJIM IBETKOBBIX, CEMEUCTB JBYIOJIBHBIX H
OJTHOJIOJIBHBIX PACcTEHHIA;

OTpeNeNiATh CUCTEMAaTHYECKOE TIIOJIOKEHHE PACTHTEIbHOIO oOpraHusMa (Ha IpHuMepe
MOKPHITOCEMEHHBIX, WIIN IIBETKOBBIX ) C TOMOIIBIO OTIPEIEIUTEIIEHON KaPTOUKH;

BBITTOJTHATH MPAKTHYECKUE U Ta00paTOpHBIE PabOTHI IO CUCTEMATHKE PACTEHUI, MUKOJIOTHH U
MHUKPOOHMOJIOTUH, B TOM 4HCiIe pabOTbl C MUKPOCKOIOM C MOCTOSIHHBIMU ((MKCUPOBaHHBIMM) U
BPEMEHHBIMH MHUKpOIIpEnapaTaMH, HUCCIEI0BaTeNIbCKUe padoThl C UCIOJIb30BaHHEM NPHOOPOB U
MHCTPYMEHTOB 1IU(POBOI 1abopaTopuu;

BBIJICNIATh CYNIECTBEHHBIC MTPU3HAKH CTPOCHUS M JKU3HEICSTeIBbHOCTH PAaCTCHUH, OaKTepHid,
rpuOOB, TUIIAHHUKOB;

IIPOBOJUTH ONMCAHHUE U CPABHUBATH MEXAY COOOW pacTeHusi, IpuObl, IUIIAWHUKY, OaKTepHH
10 33JJaHHOMY ILJIaHY, JIe/1aTh BbIBO/IBI HA OCHOBE CPABHEHUS;

OIUCBIBATh YCIIO)KHEHHE OPTaHU3alMK PACTEHUH B XOJ€ HBOJIOLMH PACTUTEIBHOIO MUPA Ha
3emie;

BBISBIISITH YEPTHI IPUCIIOCOOICHHOCTH PACTEHUH K cpe/ie OOUTaHUs, 3HAYCHHUE SKOJIOTUIECKUX
(haKkTOpOB AJI paCTECHUM;



XapaKTepU30BaTh PACTUTENIbHbIE COOOIIECTBAa, CE30HHBIE W MOCTYMATEIbHbIE W3MEHEHUS
PacCTUTEIBHBIX COOOIIECTB, PACTHUTEIBLHOCTD (PACTUTENBHBIN MOKPOB) MIPUPOIHBIX 30H 3eMIIH;

MPUBOJUTH MPUMEPHI KYJIbTYPHBIX PACTEHUH M WX 3HAYCHHWE B )KM3HHU YEIIOBEKA, TOHUMATh
MPUYMHBI U 3HATh MEPHI OXPaHbl PACTUTEILHOTO MUpa 3eMIIH;

pacKpbIBaTh POJIb PACTeHUIA, TPUOOB, TUIIAHHUKOB, OAKTEpUN B IPUPOJIHBIX COOOIIECTBAX, B
XO3SIMCTBEHHOM AEATEIbHOCTH YEJIOBEKA U €r0 MOBCEIHEBHOMN KU3HU;

JEMOHCTPUPOBATh HA KOHKPETHBIX MPHUMEPaxX CBS3b 3HAHUU MO OMOJOTHH CO 3HAHHSAMH IO
MaTematuke, (usuke, reorpauu, TEXHOJOIMH, JHUTEpPaType, M TEXHOJOTUH, IMPEIMETOB
TYMaHUTapHOTO IIUKJIA, Pa3IMYHbIMU BHIaMU UCKYCCTBA;

UCIIOJIb30BAaTh METOJbl OMOJIOTHH: MPOBOIUTH HAONIONCHUS 3a PACTCHUSAMH, OaKTEPHSIMH,
rpubamu, JUIIAWHUKAMH, OIHMCHIBATH WX, CTABHTHh IPOCTEHINHNE OWOJOTUYECKHE ONBITH U
9KCIIEPUMEHTHI;

coOnrofaTh mpaBwia O€30MacHOro Tpyda Mpu padoTe C y4dyeOHBIM U J1aOOpPaTOPHBIM
00opy/IOBaHWEM, XUMHUYCCKOW IOCYJI0M B COOTBETCTBHHM C HWHCTPYKIUSMH Ha YPOKE U BO
BHEYPOUYHOM JIeATEIIHHOCTH;

BJIa/IeTh npuémMamu padoThl ¢ HHpopManueii: GopMyTupoOBaTs OCHOBAHUS JJIsl U3BJICUCHUS U
0000meHnsT HHPOPMAIIUKU M3 HECKOJIBKUX MCTOYHUKOB (2—3), mpeoOpa3oBbIBaTh HHPOPMALIHIO U3
OJHOM 3HAKOBOW CHUCTEMBIB JPYTYIO;

CO3/1aBaTh MHUCEMEHHBIC U YCTHBIC COOOIICHHMSI, UCTIOJB3Ys TIOHATUWHBIN arapar u3y4aeMoro
paszena OMOJIOTHUH, COMPOBOXKAATH BRICTYINICHUE MTPE3EHTAIMEH C Y4ETOM 0COOEHHOCTEN ayIUTOPUU
oOyJaromuxcs.

TEMATHYECKOE IINTAHUPOBAHUE

OO6yuenue ocyiiecTBIseTCs MpH noanepxkke LlenTpa oOpa3oBaHUs €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYeCKOW HampaBleHHocTel «Touka pocTa», KOTOpBIM cO3MaH Ui Pa3BUTHUS Y
00y4aromuXxcsi eCTECTBEHHO-HAYYHOU IPaMOTHOCTH, (hOPMHUPOBAHHS KPUTHUECKOTO U KPEaTUBHOTO
MBIIICHHUS,  COBEPIICHCTBOBAHWS  HABBIKOB  €CTECTBEHHO-HAYYHOM W  TEXHOJIOTHYECKOU
HaIpaBJIECHHOCTEH, a TakKe ISl MPAaKTHYECKOW OTpabOTKM y4eOHOro Marepuana 1Mo y4eOHOMY

npeamety «buonorus.

5 KIIACC
Ne | HammeHnoBanune Komu [IporpammHoe coneprkanue OCHOBHBIE BUIBI AESITEILHOCTH
1/0 | pa3ienoB U TeM €CTBO oOyyaromuxcs
y4eOHOro MpeMeTa | 9acoB
1 buonorust —nayxkao | 4 +4 IlonsiTue o xu3Hu. IlpusHaku O3zHakomIIeHrE ¢ 00beKTaMu

JKUBOU Ipupoie

JKUBOTO (KJIETOYHOE CTPOCHHE,
NUTaHue, AbIXaHHe, BbIAEIICHUE,
POCT U IpyTHe IPU3HAKH).
OOBEKTHI )KUBOU U HEXKHBOU
NPUpPOABI, X cpaBHeHKE. JKuBast
U HEeXUBas IPUpPOJa — €IUHOE
LeJI0E.

Buonorus — cucrema HayK o
’kuBOM npupone. OCHOBHBIE
pasnensl Ouoornu (60TaHUKA,
300JI0THsl, IKOJIOT U], LIUTOJIOT S,
aHaTOMMs1, (PU3HOJIOTHS U APYTHE
paznensl). [Ipodeccun,

U3ydeHus: Onoyioruy, eé
paznenamu. [IpumeHenne
OHMOJIOTHYECKUX TEPMHUHOB H
MMOHSATHH: )KUBKIC TEla,
OMOJIOTHsI, PKOJIOTHS,
[IUTOJIOTHSI, AaHATOMUS,
¢uznonorus u np. Packpeitue
poiu duosiorUu B
MIPaKTUIECKOH IeATEIILHOCTH
Jro/IeH, 3HAYCHUS Pa3INIHBIX
OpPraHu3MOB B JKU3HU
yenoBeka. OOCyKIcHHE
NPU3HAKOB )XUBOTO0. CpaBHEHHUE




CBSI3aHHBIE C OHMOJIOTHEIL: Bpay,
BETEpPUHAP, ICUXOJIOT, arPOHOM,
JKUBOTHOBOJ U Jipyrue (4-5
npogeccuii). CBs3b OMOJIOTUH C
JIPYyTHMHA HayKaMmu (MaTeMaTHKa,
reorpadus U Apyrue HAYKM).
Poinp 6mooruy B mo3HaHuu
OKPY’KAfOIIEro MUpa
HpaKTH‘IeCKOfI JACATCIBHOCTH
COBPEMEHHOT'O YEJIOBEKa.
Kabuner 6uonoruu. [IpaBuiia
MOBE/ICHUS U pabOTHI B
KaOuHeTe ¢ OMOIOTHYECKUMU
npudOpaMu U UHCTPYMEHTAMH.
buonoruueckue TepMUHBI,
TIOHSITHSI, CHMBOJTBI.
HcTouyHUKH OHOIOTHYECKIX
3Hanuii. [Tonck napopmanum c
MCIOJIb30BAaHUEM PA3INYHBIX
HCTOYHUKOB (Hay4HO-
MOMYJISIpHAs JTUTEpaTypa,
cripaBOYHMKHU, THTEpHET)

00BEKTOB JKUBOU U HEKHBOM
npupoel. O3HAKOMIICHHE C
MIpaBHJIaMHU PaOOTHI C
OMOJIOTHYECKUM
o0opynoBaHueM B KaOWHETE.
O060CHOBaHHE TTPABUIT
MIOBEJICHUS B IIPUPOJIC

30P / LIOP

bubnuroreka LIOK https://m.edsoo.ru/7f413368
Poccwuiickas anekrpoHHas mkona https://resh.edu.ru/subject/5/

2 | Meronsl u3y4eHus
KUBOU IIPUPOBI

4+4

Hay4Hble MeTO bl U3yUEHUS
JKUBOU ITPUPOBL:
HaOJr01eHne, SKCIIEPUMEHT,
ONMCAaHUE, U3MEPEHHE,
knaccudukanus. [IpaBuna
paboThI C yBETUUUTEIbHBIMU
npubopamu.

Merton onrcanusi B OM0I0rUH
(HarJsTHBIN, CTOBECHBIH,
cxemaTudeckuii). Meton
U3MepeHus (MHCTPYMEHTBI
n3mepenuns ). Habmonenue n
AKCIIEPUMEHT KaK BEAYIIHE
METObI OMOJIOTHH.
Jlabopamopuvie u
npakmuueckue padonol.
N3yueHne 1abopaTopHOro
000pyI0BaHUs: TEPMOMETPHI,
Bechl, yamku [letpw,
POOUPKH, MEH3YPKH.
[TpaBuna paboTel ¢
000py/I0BaHUEM B IIKOJIBHOM
KaOuHeTe.

O3HaKOMJIEHHE C YCTPOMCTBOM
JyIbl, CBETOBOIO MUKPOCKOIIA,
npaBujia pabOThI C HUMH.

O3HakoMJIEHHE C METOJIaMH
OHOJOrN4YECKON HAYKHU:
HaOJIr0/IeHUE, IKCIICPUMEHT,
KJIacCU(pUKaIsl, U3MEPEHNE
U OITUCBIBAHHE.
O3HakoMJIEHHE ¢ TPaBHJIaMU
paboThI ¢ yBETHMUUTETbHBIMU
npubopamu.

[IpoBenenue 3neMeHTapHBIX
IKCIEPUMEHTOB U
HaOJroIeHNi Ha mpuMepax
pacTeHN reJIMOTPONN3M U
TE0TPOIN3M) U
OJTHOKJICTOYHBIX )KHBOTHBIX
(poToTakcuC ¥ XEMOTaKCHC)
U JIp. C OMMMCAaHUEM LIETEH,
BBIJIBUKEHUEM TUIIOTE3
(TIpeAMmoI0XKEeHUI ),
HOJy4EHHUs! HOBBIX (haKTOB.
Omnwucanue 1 UHTEPIPETALNS
JAHHBIX C LENbIO
000CHOBaHUS BLIBOIOB




O3HakOMJIEHHE C
PaCTUTEIHHBIMU U KHBOTHBIMH
KJIETKaMu: ToMara u apOy3a
(HaTypasibHbIE IIpenaparsl),
uH(}py30puu TyPEIbKH U THIPHI
(roToBBIE MUKpOIIPENIApATHI) €
MTOMOMUIBIO JIYIIbI U CBETOBOTO
MHUKpOCKOIIA.

IKcKypcuu unu
6UO0e0IKCKypcUuu.

OBnaseHue MeToaMu
W3YYCHHUS KUBOU MPUPOIBI —
HaOJIFONEHUEM U

OKCIIEPHUMEHTOM
20P / LIOP bubnurorexa LIOK https://m.edsoo.ru/7f413368
Poccwuiickas 3nekTponHas mkosa https://resh.edu.ru/subject/5/
3 Opranusmel — tena | 10+10 | [Touarue o6 opranusme. OrnpezenieHue 1o BHEIIHEMY

YKUBOU IIPUPOLBI

JosinepHble U siaepHbIE
opranu3msbl. Knetka u eé
oTkpseITHE. Kiterounoe
CTPOEHHE OPraHU3MOB.
[{uTosiorust — HayKa o KJIETKE.
KneTtka — HauMeHsbI1ast
€MHUIA CTPOSHUS U
JKU3HEACITENbHOCTU
OpraHu3MOB. Y CTPONCTBO
YBEJIMUYUTENBHBIX TPHOOPOB:
JyTIBl 1 MUKPOCKOIIA.
CtpoeHue KIETKH MoJ
CBETOBBIM MUKPOCKOIIOM:
KJIETOYHasi 000JI0UKa,
LUTOIIa3Ma, SIIPO.
OHOKJIETOYHBIE U
MHOTOKJIETOYHBIE OPTaHU3MBI.
KneTku, TkaHU, OpraHsl,
CHUCTEMBI OPTaHOB.
KusznenesteabHOCTh
oprann3mMoB. OCOOEHHOCTH
CTPOEHHUSI ¥ IPOLIECCOB
KUZHENICATSITLHOCTH Y
pacTeHuid, )KUBOTHBIX,
OakTepuit U rpu0OB.
CBoiicTBa OpraHU3MOB:
MMTaHUE, JbIXaHUe,
BbIJICJICHHE, IBUKEHUE,
pa3MHOXKEHUE, pa3BUTHE,
pa3IpaxuMocCTh,
MPUCTIOCOOTICHHOCTb.
Opranusm — eIMHOE LIETIOE.
Pa3znooOpa3ue opranusmoB u
uX Kiaccupukanus (TaKCOHBI B

BUY (M300pakeHUSIM),
cXeMaM U OIHCaHHe
JOSLIEPHBIX U JIEPHBIX
OpPIraHU3MOB.
VYcraHoBneHue
B3aMMOCBS3EH MEXKAY
O0COOEHHOCTSIMU CTPOCHHUS U
(GYHKLIUSAMH KJIETOK U
TKaHEH, OPraHOB U CHCTEM
OpraHoB.
AprymeHTHpOBaHHE
JIOBOJIOB O KJIETKE KaK
€IMHMIIE CTPOEHUS U
KU3HEJEATEIBHOCTH
OpraHu3mMoB. BeisiBiieHnE
CYILIHOCTH KM3HEHHO
BaXXHBIX MPOILIECCOB Y
OpPraHU3MOB Pa3HbIX LIAPCTB:
MUTaHUE, bIXaHHeE,
BBIJIEJICHUE, UX CPAaBHEHUE.
O6ocHoBaHMEe poiu
pa3apa’kKUMOCTH KIIETOK.
CpaBHEHHE CBOWCTB
OpPraHU3MOB: JIBUJKEHUS,
Pa3MHOXKEHHUS, Pa3BUTHS.
AHanus npu4yrH
pa3HOO00pa3ust OPraHU3MOB.
Knaccupunuponanue
OpraHu3MoB. BrisiBieHue
CYILIECTBEHHBIX IPU3HAKOB
BUPYCOB: IIapa3uTHU3M,
OoJbIIast penpoIyKTUBHAS
CIOCOOHOCTD,
WU3MEHUYUBOCTb.




OMOJIOTHH: 1IAPCTBA, TUIIBI
(oTaenbl), KIACcChl, OTPSIAbI
(mopsimkm), ceMencTBa, POk,
BUJIbI. bakTepuu v BUPYCHI KaK
(dbopMbI )KU3HU. 3HaYCHHE
OakTepuil U BUPYCOB B
MIPUPOJIE U B )KU3HH YEJIOBEKA.
Jlabopamopnuvie u
npakmuueckue padomol.
N3ydeHune KIeTOK KOKHULBI
Yelyu JyKa Mo Jyrnoi u
MHUKPOCKOIIOM (Ha mpumMepe
CaMOCTOSITENILHO
MPUTOTOBJICHHOTO
MUKpOTpernapara).
O3HakoMJIEHUE C TPUHLIUIIAMU
CUCTEMATHUKH OPTaHU3MOB.
Habmronenue 3a
noTpeOIeHUEM BOIBI

Uccnenoanue u cpaBHEHUE
pacTUTEIbHBIX, ’KUBOTHBIX
KJIETOK U TKaHEN

pacTeHUuEeM
20P / LIOP bubnuroreka LIOK https://m.edsoo.ru/7f413368

Poccwuiickas 3nekTponHas mkosa https://resh.edu.ru/subject/5/
4 | Opranusmsl U 6+6 [TonsTHE O cpene oOUTAHUS. PackpeiTre cymuoctn

cpena
oOUTaHus

Bonnas, Ha3eMHO-BO3AyIIIHAS,
MOYBEHHAS,
BHYTPHOPTaHU3MEHHAS CPEIbl
oburanus. [IpencraBurenu
cpen ooutanusi. OcoOeHHOCTH
cpen oOuTaHUs! OPTaHU3MOB.
[TpucnocoOneHust OpraHu3MoB
K cpene ooutanusi. Ce30HHbIE
W3MEHEHUS B KU3HU
OpPTaHU3MOB.

Jlabopamopmuvie u
npakmuueckue paoomol.
BrisiBienue npucrnocobaeHuit
OpPTaHU3MOB K Cpejie OOUTaHUS
(Ha KOHKpPETHBIX MPUMEPAX).
IKcKypcuu unu
6UOE0IKCKYpCUlL.
PacturenpHblii U )KUBOTHBIN
MUP POJITHOTO Kpast
(xpaeBeneHuUE)

TEPMHHOB: CpeJia )KHU3HH,
dakTopsl cpenbl. Brisienue
CYIIECTBEHHBIX TIPU3HAKOB
cpen oOuTaHUs: BOJIHOM,
Ha3eMHO-BO3/1YLIIHOM,
MMOYBEHHOM,
OPraHU3MEHHOM.
YcraHoBneHue
B3aMMOCBSI3EN MEKIY
pactipocTpaHEHUEM
OpPTaHHU3MOB B Pa3HbIX
cpenax oOMTaHus U
MPUCITOCOOTIEHHOCTHIO K
HuUM. OOBsICHEHHE
TIOSIBJICHUS TIPUCTTOCOOTICHUH
K cpelie OOUTaHUS:
obrekaemas opma Tena,
HAJIMYUE YeIIYH U
TJIABHUKOB Y PBIO, KPEITKHIA
KPIOYKOBUIHBIN KITIOB U
OCTpBIC, 3aTHYThIC KOT'TH Y
XUIIHBIX TTUI] | JIP.
CpaBHEHME BHEIIHETO BUIA
OpPTaHU3MOB Ha
HaTypaJIbHbIX 00BEKTaX, 110
Ta0auIIaM, cCXeMaM,
ONMCAHUAM




5 | IIpupoansie 6+6 [TonsiTre 0 mpuUpoTHOM PackpsiTHe cymuocTH
cooOmiecTBa coobuiectse. Bzaumocssizu TEPMUHOB: MIPUPOJHOE

OpPraHU3MOB B IPUPOTHBIX HCKYCCTBEHHOE COOOIIECTBO,
coobmiectBax. [TummeBbie CBA3M | ETN U CETH MUTAHUA.
B coobmiectBax. [IumeBsie AHanu3 TpyI OpraHu3MoB B
3BEHbS, IIETI M CeTH MMUTAHUSA. | PUPOJHBIX COOOIIECTBAX:
[IpousBoauTenu, NOTpeOUTENN | MPOU3BOAUTEINH,
U pa3pyIINTENIN OPTaHUYECKUX | MOTPEOUTENH, pa3pyIInTEIN
BEIIECTB B MPUPOIHBIX OpPraHMYECKUX BEILECTB.
coobmiectBax. [Tpumepst BrlsiBiIeHUE CyIIECTBEHHBIX
MIPUPOJHBIX cOo00IIEcTB (Jiec, MPU3HAKOB MPUPOTHBIX
npyz, 03epo U Ipyrue co00mIeCTB OPraHU3MOB
MIPUPOIHBIE COOOIIECTBA). (ytec, mpyn, 03epo U T. 1.).
HckyccTBeHHBbIE COOOLIECTBA, | AHaIM3 UCKYCCTBEHHOI'O U
WX OTJIMYUTENbHBIC IPU3HAKU | IPUPOJAHOTO COOOIIECTB,
OT IPUPOIHBIX COOOMIECTB. BBISIBIICHHE UX
[TpuunHbBI HEYCTOWYHBOCTH OTIUYUTEIHHBIX MPU3HAKOB.
HCKYCCTBEHHBIX COOOIIECTB. HccnenoBanue u3Hu
Poib McKyccTBEeHHBIX OpPTaHU3MOB I10 CE30HaM,
COOOIIIECTB B )KM3HU YEJIOBEKA. | 3aBUCUMOCTbH CE30HHBIX
[Tpuponanbie 30HBI 3eMIIH, UX SIBJICHUH OT ()aKTOPOB
oburarenu. @nopa u payHa HEXUBOW MPUPOJIBI
NPUPOAHBIX 30H. JlanamadThI:
MPUPOJHBIE U KYIbTYPHBIE.
Jlabopamopnuvie u
npakmuueckue padoombl.
N3yuenne ncKycCTBEHHBIX
cooOu1ecTB U UX obuTaTeneit
(Ha mpuMepe akBapuyMa u
JIPYTUX UCKYCCTBEHHBIX
COOOIIIECTB).
IKcKypcuu unu
6UOE0IKCKypCUlL.
N3yueHne npupoHbIX
co00ITIeCTB (Ha mpUMepe jeca,
03epa, Ipyaa, JIyra u Apyrux
MPUPOHBIX COOOIIECTB.).
W3yueHne Ce30HHbIX SBICHUI
B YKH3HU TIPUPOTHBIX
coo011ecTB

20P / LIOP bubnmrorexa LIOK https://m.edsoo.ru/7f413368

Poccwuiickas snektponHas mkona https://resh.edu.ru/subject/5/




6 | Xusas npupomau | 3+3 W3meHeHus B mpupojie B CBSI3W | AHAU3 U OIICHUBAHKE
YeI0BEK C Pa3BUTUEM CEJILCKOI'O BIIUSIHUSL X039 CTBEHHOMN

X035ICTBA, MPOU3BOJICTBA U JEeSTeNIbHOCTH JII0JICH Ha
POCTOM YHCIIEHHOCTH IpUPOLY.
HacelieHus. BiusiHue yenoBeka | ApryMeHTUpOBaHUE
Ha J)KUBYIO IPHPONY B XOJI€ BBE/ICHUS PAllMOHATBHOTO
uctopuu. ['nodanpHbIe PUPOIONOIB30BAHUS U
IKOJIOTHYECKUE TIPOOIIEMBI. MPUMEHEHHUE OE30TXOTHBIX
3arpsi3HeHUE BO3AYIIHOW U TEXHOJIOTHH (yTHIIM3aIUs
BOJIHOM 000JI0ueK 3eMITH, OTXOJ10B IPOM3BOJCTBA U
MOTEPH MMOYB, UX OBITOBOTO MyCOpa).
npenorspaiieHue. [lytu Omnpenenenue poau
COXpaHEeHHsI OMOJIOTUYECKOTO | YeJIOBEKa B MPUPOJIE,
pazHoobOpazusi. OxpaHsembie 3aBUCUMOCTH €T0 3/I0POBbsI
TEPPUTOPUU (3aTIOBETHUKH, OT COCTOSIHUSL OKPY>KaroIen
3aKa3HUKHU, HAIIMOHAJIbHbIE cpensl. O60cHOBaHME
MapKy, MAMIATHUKY PUPOJIBI). | MPABUII MOBEACHHS YEIOBEKa
Kpacnas knura Poccuiickoi B IPUPOAE
®enepaunn. Oco3HaHue
JKU3HU KaK BEJIMKOW IIEHHOCTH.
Ilpakmuueckue padomeul.
[TpoBeneHue akuu mno yoopke
Mycopa B OnmrKaiiieM Jjecy,
napke, CKBepe WM Ha
IIPUIIKOJIBHOW TEPPUTOPUH

30P / 1IOP bub6muoreka [IOK https://m.edsoo.ru/7f413368

Poccwuiickas snekrpoHHas mkona https://resh.edu.ru/subject/5/
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6 KJIACC

Ne | HaumenoBanue Komu | IIporpammHoe conepxaHue OcHoBHbIE BUBI
1/ | pa3fenoB U TeM 4eCTB NeSITeIbHOCTH 00yUaroIIUXCsl
n | yueOHOrO 0
npeaMera 4acoB
1 | PacTuTtenbHblii 8 +8 | boranuka — Hayka o PackpsiTue cymnoctu
OpraHu3M pacrenusx. Pa3nenst HOHATHUS OOTaHUKH KaK

6otanuku. CBs3b OOTAHHUKH C
JIpYTMMU HayKaMH U
TeXHUKOH. O011IMe NpU3HAKU
pacTeHui.

PasnooOpasue pactenuii.
YpOBHU OpraHu3aIuu
pPacTUTEIBLHOTO OpraHU3Ma.
Briciive u HU3MIME paCTeHHUS.
CnopoBbI€ U CEMEHHBIE
pacTeHus.

PacturenpHas kierka.
N3yuenue pacTuTenbHOU
KJIETKHU T10]] CBETOBBIM
MUKPOCKOIIOM: KJIETOYHAas
000s104Ka, AP0, IUTOIIIA3Ma
(TIacTHAbI, MUTOXOHAPUH,
BaKyOJIU C KJIETOYHBIM COKOM).
PacturenbHble TKaHU.
DYHKIIUU PaCTUTEIIbHBIX
TKaHEH.

Oprassbl ¥ CUCTEMBI OPIaHOB
pactenuii. CTpoeHue OpraHoB
pPacTUTEIBLHOTO OpraHu3Ma, UX
POJIb U CBSI3b MEXKIY COOOH.
Jlabopamopnuvie u
npakmuueckue pabomul.
N3yuenune
MHUKPOCKOIIUYECKOTO CTPOCHHUS
JIUCTa BOJHOTO PacTeHHUS
IIOACH.

N3yuenue cTpoeHns
pPacTUTENbHBIX TKAHEH
(ucrionb3oBaHMe
MUKPOTIPENapaToB).
N3yueHnne BHEIIHErO CTPOCHUS
TPaBSAHKUCTOTO LIBETKOBOT'O
pacTeHus (Ha JKUBBIX WU
repOapHBIX FK3EMILIIPaX
pacTeHui): MacTyIIbs CYMKa,
peabpKa auKas, JIOTUK €IKUI 1
JIpYTHe PacTeHHUS.
ObHapyxeHue
HEOPraHMYECKUX U

HAyKH O pacTEHUSX.
[TpumeHeHne OUOIOTUYECKUX
TEPMUHOB U IIOHATHUH:
pacTuTenbHas KI€TKa, TKaHb,
OpraHbl pacTEHH, CUCTEMA
OpraHoOB PACTEHUs, KOPEHb,
no6er, moyka, JIUCT U JIp.
BersBiienue oomux
IPU3HAKOB PaCTEHUS.
BrinosHenue npakTHYecKux
1 1a00paTopHBIX padboT ¢
MHUKPOCKOIIOM C TOTOBBIMH U
BPEMEHHBIMU
MUKpOIIpenapaTaMu.
CpaBHeHUE pacTUTENbHBIX
TKaHEH U OPraHOB PaCTEHUU
MeXIy coO0oM




OpraHUYECKUX BEIIECTB B
pacTeHUH.

IKcKypcuu unu
6UO0E0IKCKypCcUl.
O3HakoMJIEHHE B IPUPOJE C
[BETKOBBIMH PACTEHUSIMH

DOP / [IOP

bubmmorexa LIOK https://m.edsoo.ru/7f4148d0
Poccuiickas snexTponnas mkona https://resh.edu.ru/subject/5/6/

2 | Ctpoenue u
MHOT000pa3ue
MOKPBITOCEMEHHBIX
pacTeHuit

11+11

Crpoenue cemsin. CoctaB u
CTPOEHHUE CEMSH.

Buapl KOpHEN U TUTIBI
KOPHEBBIX CHCTEM.
Bunonzmenenus KOpHeu.
Kopenb — opran mo4BeHHOT0O
(MMHEpaJIbHOT0) MUTAHUS.
KopHu 1 KOpHEBBIE CHCTEMBI.
Buemnee u BHyTpeHHee
CTPOEHHE KOPHS B CBSI3H C €T0
¢yukuusmu. Kopuesoit
YEeXJIMK. 30HbI KOPHSL.
Kopnessie Bosocku. Poct
kopHsl. [lornomenue kopHIMu
BOJIBl 1 MHHEPAJIbHBIX
BEIECTB, HEOOXOIUMBIX
pacTeHuto (KOpHEBOE
JIaBJIEHHE, OCMOC).
Bungonszmenenue KopHe.
[ToGer. Pa3BuTHe modera u3
nouku. CTpoeHue creds.
Buelinee u BHyTpeHHee
CTpOEHHE JIUCTA.
Bunounsmenenus nmoGeros:
KOpHEBHIIIE, KITyOCHbD,
nykosula. Mx crpoenue,
OMOJIOrHYecKoe U
XO35IIICTBEHHOE 3HAYECHHE.
[ToGer u moukwy.
JIucropacnonoxenue n
nucroBas Mo3anka. CTpoeHue
u ¢yHkiuu aucta. [Ipocteie u
CJIOKHBIE JIUCTHS.
BunonsmeHeHus IMCTHEB.
Oco0eHHOCTH BHYTPEHHETO
CTPOEHHUS JINCTA B CBSI3U C €TO
GYHKIUSIME (KOXKHIIA U
YCTBHIIA, OCHOBHASI TKaHb
JUCTA, TPOBOASILINE TYUKH).
JIuct — opran Bo3aynHoro
MUTaHUS.

[Tpumenenne 6MOIOTUIECKUX
TEPMHHOB U OHATUHN: TTOOET,
JIUCT, KOPEHb, PACTUTEIIbHBIN
opranus3M. MccnenoBanue Ha
KHUBBIX 00BEKTaX WM HA
repOapHbIX 00pa3iax
BHEIITHETO CTPOCHHS
pacTeHUi, ONKUCAHUE UX
OpraHOB: KOpHEH, CTeOIeH,
JUCTHEB, MOOETOB.
HccenenoBanue ¢ mOMOIIBIO
CBETOBOI'0 MUKPOCKOTIA
CTPOCHUST KOPHEBBIX
BOJIOCKOB, BHYTPEHHETO
CTPOCHUS JINCTA




Crtpoenue u pazHooOpaszue
uBetkoB. Congerus. [Lmoabl.
Tume! I1010B.
Pacnpocrpanenue mionos u
CEMSH B IPUPO/IE.
Jlabopamopnuvie u
npakmuueckue padomol.
N3ydenune cTpoeHust KOPHEBBIX
CUCTEM (CTEp>KHEBO U
MOYKOBATOW) Ha MpUMepe
repOapHbIX IK3EMILISIPOB WU
JKUBBIX PACTCHHM.

W3ydeHnue Mukpomnpenapara
KJIETOK KOPHSI.

O3HaKoOMJIEHHE C BHEITHUM
CTPOEHHUEM JIUCTHEB U
JUCTOPACIIONOXKEHUEM (Ha
KOMHATHBIX PaCTCHUSIX).
N3yuenue ctpoeHus
BEreTaTUBHBIX U
TreHEPAaTUBHBIX MOYEK (HA
pUMepe CUPEHH, TOMOIIS U
JIPYTUX pacTEeHUi).

N3yuenue
MUKPOCKOIIUYECKOTO CTPOCHHUS
nucTa (Ha TOTOBBIX
MUKpOIpenaparax).
PaccmarpuBanue
MUKPOCKOITIUYECKOTO CTPOECHHUS
BETKHU JiepeBa (Ha TOTOBOM
MUKpoTIpenapare).
HccnenoBanue cTpoeHus
KOpHEBHIIA, KITyOHS,
JTYKOBUIIBI.

N3yuenne CTpOeHHUsI IBETKOB.
O3HaKOMJIEHUE C Pa3IMYHBIMU
THUIIAMU COIBETHIA.

N3ydeHne cTpoeHus ceMsiH
OJTHOJIOJIBHBIX ¥ JIBYZIOJTbHBIX
pacTeHui

DOP / 1IOP

bub6muoreka IIOK https://m.edsoo.ru/7f4148d0
Poccuiickas snexTponnas mkona https://resh.edu.ru/subject/5/6/




KusaenesreapbHoC
Tb paCTI/ITCJIBHOI‘O
opraHusma

14+14

OOMeH BelecTB y pacTCHHIA.
Heopranunueckue (Boja,
MUHEpPAJIbHBIE COJIN) U
OpraHMYECKHE BelleCcTBa
(OenkwH, KUPBI, YTIACBOIBI,
HYKJIENHOBBIE KUCIIOTHI,
BUTaMUHBI U Jpyrue
BELIECTBA) PACTEHUS.
MunepanbHO€ TUTaHKE
pacteHuii. Y noOpenusi.
[Tutanue pactenus.
ITormomenue KOpHIMU BOABI U
MUHEPAIBHBIX BEIIECTB,
HEOOXOIUMBIX PACTEHUIO
(KopHEBOE JIaBJIEHHE, OCMOC).
[Tousa, e€ miogopoaue.
3HaueHue 00pabOTKH MOYBBI
(oKyunBaHUE), BHECEHUSI
y100peHu, NpopexUBaHUS
MIPOPOCTKOB, TOJIMBA JIJIS
JKU3HU KYJIBTYPHBIX PACTCHUM.
I'uppononuka.

dorocuHTes. JIuct — opraxn
BO3yIIHOTO IMUTaHUS.
3HaueHue GOTOCHUHTE3A B
IIPUPOJIE U B )KM3HU UEIIOBEKA.
[IpIxaHue pacreHus

Jlpixanue KopHs. Peixiienne
MIOYBBI JIJIS YIyUIICHUS
JIbIXaHUs KOPHEH. Y CI0BU,
MPETSITCTBYIOLINE JIBIXaHUIO
KopHeH. JIuer kak oprax
JbIXaHUS (YCThUYIHBIN
anmnapar). [locTynienue B 1uct
aTMoc(hepHOTO BO3TyXa.
CunpHas 3aIbUIEHHOCTD
BO3/yXa, KaK MPensITCTBUE IIs
JbIxaHus auctheB. Ctebenn
KaK OpraH AbIXaHusl (HaIudue
YCTBUIL B KOXKHIIE, YEUEBHUEK).
OCco00EHHOCTH IbIXaHUS
pacteHuil. BzanmocBsi3b
JBIXaHUS PaCTEHUS C
(OTOCHHTE3OM.
Jlabopamopmuvie u
npakmuueckue pabomul.
Omnpenenenue Bo3pacTa JiepeBa
1o cnuity. BeisiBieHue
NepeIBUKEHUS BOJIBI U
MUHEPAIBHBIX BEIIECTB 110
JIPEBECHHE.

OnucaHue npoueccoB
KHU3HEICATEIIbHOCTH
PaCTUTENHLHOTO OpraHu3Ma:
MHUHEpaJIbHOTO MUTAHUS,
dorocunTes3a. BrisaBienue
NPUYHHHO-CJIEICTBEHHBIX
CBsI3€H MEXI1Yy CTPOCHHEM U
(GYyHKUIMSAMU TKaHEH,
CTpPOEHHEM OPraHoB
pacTeHui u ux
KU3HEJESATENIbHOCTBIO.
OObsicHeHHE 3HAYCHUS
dboTocuHTE3a B IPUPO/IE U B
KHU3HH 4yenoBeka. Packpeitue
CYILTHOCTH OHOJIOTHYECKOTO
TIOHSITHS «JIBIXaHUE.
OObsicHeHUEe 3HAaYCHHUSI B
npoIiecce bIXaHHusl YCThUI] ’
yeueBudek. CpaBHEHHE
MPOLIECCOB IBIXaHUS U
dorocunTesa. MccnenoBanue
polecca UCIIapeHHsl BOIbI
JUCTBSIMU (TpaHCTIMPALIHS),
00BSICHEHHUE €TI0 POJIu B
KU3HHU PacTECHUSI.
Ornpenenenue BIUSHUS
(dakTOpoB cpelbl Ha
UHTEHCUBHOCTb
TPaHCIHPAIIH.
ObocHOBaHME TPUYNH
TPaHCIIOPTA BEMIECTB B
pacrenuu. Onucanue u
CpaBHEHHE KU3HEHHBIX (HOpM
pacTeHun.

OObsicHeHUEe BIUSHUS
(akTOpPOB BHEIIHEH cpesibl Ha
POCT U pa3BUTHE PACTCHUH.
Habmonenue 3a
MpOpacTaHUEM CEMSH U
pa3BUTHEM IIPOPOCTKA,
(dopMynHupoBaHUE BEIBOJIOB.
Hccnenoanue ponu
PBIXJICHHSI TIOYBBI
ObocHoBaHMe
HEOOXOIMMOCTH
paIMoOHaIBLHOTO
3€MJIETIOJIb30BaHUS.
OBnanenue

npuémamu paboThI C
OMOJIOTUYECKOU
nHpopmarnuent u e




Hab6mronenune mpouecca
BBIJICJIEHUS KUCIIOPOJIa Ha
CBETY aKBapUyMHbBIMU
pacTEeHUSIMH.

N3yueHue ponu poIXJIeHUs VIS
JIBIXaHUs KOPHEH.

OBnagenue npuémamu
BEreTaTUBHOTO PA3MHOKCHHS
pacTeHui (4epeHKOBaHHUE
1100€roB, Y4epEeHKOBAaHUE
JIMCTBEB U JIpYTUeE) HA IpUMepe
KOMHATHBIX PaCTCHUU
(TpajeckaHIMs, CEHITOIUS,
OeroHusi, CAaHCEBbEPA U IPyTUE
pacTeHus).

Habmtoienue 3a poctoM u
pa3BUTHEM L[BETKOBOI'O
pacTeHusi B KOMHATHBIX
yCIoBHAX (Ha mpumepe (aconu
WJIN TIOCEBHOT'O TOPOXa).
Ornpenenenue ycinoBui

MpOpacTaHUs CEMSIH.

npeoOpazoBanue. PackpoiTue
CYIIHOCTH TEPMHUHOB
«TEHEepaTUBHBIEY) U
«BETEeTaTUBHBICY OPTaHbI
pactenust. Onucanue
BETE€TATUBHBIX U
reHepaTUBHBIX OPraHOB Ha
KUBBIX 00BEKTaX U Ha
repOapHbIX 00pa3Iax.
Pacnio3naBanue u onucanue
BEreTaTUBHOI'O Pa3MHOXKEHUS
(uepenkamu o0OETOB,
JUCThEB, KOPHEH) U
TE€HEPATHUBHOTO (CEMEHHOTO)
M0 UX U300paKEHUSM.
OObsicHEHHE CYLTHOCTU
MPOILIECCOB: OIUIOJOTBOPEHUE
Y LIBETKOBBIX PACTCHH,
pa3BUTHE U Pa3MHOKECHHE.
Onucanue
IPUCTIOCOOIEHHOCTH
pacTeHui K ONbLICHUIO:
JUTMHHBIE THIYMHKHA, MHOTO
MEJIKOM CYyXOM IBUIBLIBI U JP.
(ombUIEHUE BETPOM), HATUYUE
HEKTApHUKOB, sIpKasi OKpacka
1[BETKA (OTbUICHUE
HaceKoMbIMH). OBNazicHHe
npuémMaMu BereTaTUBHOTO
pPa3MHOKEHHUs paCTeHUN

D0P / LIOP bu6muoreka IIOK https://m.edsoo.ru/7f4148d0
Poccwuiickas anekrponnas mkona https://resh.edu.ru/subject/5/6/
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I[TPOIT'PAMME
7 KUIIACC
Ne i/ | HaumeHoBanue Komma [IporpammHoe conepxanue OCHOBHBIC BHJIBI
Ppa3aciioB U TCM €CTBO ACATCIIbHOCTHU O6y‘{aIOH_II/IXC$I
y4aeOHOTO JacoB
npeaMeTa
1 CucreMaTH4eck 19 | Kimaccudukanus pacTeHHIA. Knaccuduimposanue
W€ TPYIIIIbI Bup xak ocHOBHas OCHOBHBIX KaTEropuid
pacTeHui CHUCTEMAaTUYECKas KaTErOpHusl. CHUCTEMAaTHUKHU PACTCHMIA:
Cucrema pacTUTEIBLHOTO MUpPA. | HU3ILIKE, BBICIIHNE
Husmwe, BeIcIINE CLIOPOBEIE, CIIOPOBBIE, BBICIIINE




BBICIIINE CEMEHHbIE PACTEHHUSI.
OCHOBHBIE TaKCOHBI
(kaTeropun) CUCTEMaTUKH
pacTeHu#t (11apcTBO, OTHAE,
KJ1acC, MOPSAIOK, CEMENCTBO,
pon, Bun). Mcropust pazBurus
CUCTEMAaTUKH, OITCAHHE
BUJIOB, OTKPBITHE HOBBIX
BUJ0B. Ponb cucremaTku B
OMOJIOTUH.

Husmue pacrenust.
Bonopocnu. Obmas
XapaKTepUCTHKa BOJOPOCIEH.
OHOKIIETOYHBIE U
MHOTOKJIETOYHBIE 3€IEHBIE
Bogopociu. CTpoeHue u
KUZHEJEATEIbHOCTD 3€NIEHBIX
BoJIOpociield. PazMHOXeHUE
3€JIEHBIX BOJOPOCIEH
(6ecnonoe u monoBoe). byprie
U KpacHbI€ BOJIOPOCIIH, UX
CTpOCHHE U
KU3HEACITEIIBHOCTh. 3HAUCHHE
BOJIOPOCIIEH B IPUPOJIE U
JKU3HU YeJIOBEKa.

Bricuine cnopoBble pacTeHuUs.
MoxoBuansie (Mxu). O61mas
XapaKTepUCTHKA MXOB.
Crpoenue u
JKU3HEACITENBHOCTD 3€JIEHBIX
U C(parHOBBIX MXOB.
[Tprcnoco0IeHHOCTh MXOB K
JKU3HU Ha CHJIBHO
VBIOKHEHHBIX TTOYBAX.
PasmHoXeHHE MXOB, ITUKIT
pa3BUTHUS HA TIpUMEpE
3€JIEHOT0 MXa KYKYIIKHH JIEH.
Ponb Mx0B B 3a00;1a4BaHUN
1oyB U Topho0oOpa30BaAHUU.
Hcnons3oBanue Topda u
IIPOJYKTOB €ro nepepaboTKy B
XO3SMCTBEHHOM JIESITEIbHOCTH
YyeJioBeKa.

[TnaynoBunnsie (Ilnaynsr).
XBoreBuiHbIE (XBOIIHN),
[TartopOTHUKOBUIHBIE
(ITanopoTtHukm). O61IasK
XapaKTEPUCTHUKA. Y CIIOKHEHUE
CTpOECHUS
NaropOTHUKOOOPa3HBIX
pacTeHUH 10 CPAaBHEHUIO C

ceMeHHbIe. [Ipumenenune
OMOJIOTHYECKUX TEPMHUHOB U
MOHSATUM: MUKOJIOT S,
OaKTepUOIIOTHSI,
CHUCTEMaTHKa, LIapCTBO,
OTJeII, KJIacc, CEMEINCTBO,
poA, BUJI, HU3ILIKE U
BBICIIIHE, CIIOPOBBIC U
CEMEHHBIE PACTECHHUS.
BrisiBiienne cyniecTBeHHbBIX
MPU3HAKOB PACTEHUI:
otaena [TokpeiToceMeHHbIE
(I1BeTKOBBIC), KJIACCOB
(OpHOMONBHBIE,
JIByIONIbHBIC) U CEMEWCTB
(KpecronserHsle,
[TacnénoBeie u np.).
YcranoBneHue
B3aMMOCBSI3EN MEKIY
O0COOCHHOCTSIMU CTPOCHHUS
MOKPBITOCEMEHHBIX
pacTeHuil u ux
CHCTEMaTUYECKOMN
MPUHAJIEKHOCTBIO.
Ornpenenenne ceMEeMCcTB 1
UX OTJIUYUTEIIbHBIX
MPU3HAKOB TI0 CXeMaM,
OMHUCAaHUSM U
HU300paKCHUSIM.
UccnenoBanue BU10BOM
MPUHAJIC)KHOCTH
MOKPBITOCEMEHHBIX
pacteHuii (ompeaeanTeNb
pacTeHui).

BrisiBieHme CyiecTBEeHHBIX
MPU3HAKOB pAaCTEHUM
OT/EJIOB: 3€JIEHBIC
BOJIOpOCId, MOXOBHUIHBIE,
[TanopoTHHKOBHIHBIE,
XBOIILIEBUJIHEIE,
[InaynoBuaHbIE,
T"'onocemenHsle,
[TokpeITOCEMEHHBIE.
Onucanne MHOTOOOpa3us
MXOB,
HarnopoTHUKOOOPA3HbIX,
rOJIOCEMEHHBIX. BbIsABIICHHE
0COOCHHOCTEH
Pa3MHOKEHHS U LIUKIIOB
pa3BUTHUSA y BOIOPOCIEH,
MXOB,




mxamu. OcoOeHHOCTH
CTPOCHHUS U
KHU3HEACITEIbHOCTHU TUIAYHOB,
XBOLLIEH U MarOPOTHUKOB.
PasmHuoxenue
[IallOPOTHUKO0Opa3HbIX. LK
pa3BUTHA NAaOpOTHUKA. Poub
JIPEBHUX
ManoOpOTHUKOOOPA3HBIX B
00pa30BaHMM KaAMEHHOI'O yTJISL.
3HaueHue
[allOPOTHUKOOOPA3HBIX B
MPUPOJIE U )KU3HH YEIOBEKa.
Beiciine cemMeHHbIE pacTeHusI.
['onocemennsie. Obmas
XapaKTEPUCTUKA. XBOWHbBIC
pacTeHus, ux pazHooopasue.
Crpoenue u
JKU3HEACSITEIIBHOCTh XBOMHBIX.
PasmHOXeHe XBOMHBIX, ITUKIT
pa3BUTHS HA IPUMEPE COCHBI.
3Ha4YeHHE XBOWHBIX pACTEHUI
B IIPUPOJIE U )KU3HU UEJIOBEKA.
[ToxpeITOCEMEHHBIE
(uBeTkoBbI€) pacTeHUs. OO01as
XapaKTepUCTHKA.
Oco0eHHOCTH CTPOEHUS U
JKU3HEACITEIbHOCTH
MOKPHITOCEMEHHBIX KaK
Haunbosee
BBICOKOOPIaHU30BAHHOU
TPYMIBl pACTEHUH, UX
rOCIIO/ICTBO Ha 3eMie.
Knaccudukanus
MOKPBITOCEMEHHBIX PACTCHUI:
kyacc JIBy10abHBIE U KJ1acce
OnnononbHele. [Tpuznaku
kyaccoB. L{uki pazBuTus
MOKPBHITOCEMEHHOTO PaCTEHHUSI.
CemeiicTBa TOKPHITOCEMEHHBIX
(LIBETKOBBIX ) pacTeHUM
(M3y4aroTCs TpU ceMeicTBa
pacTeHuii 1o BEIOOPY yUUTENS
C y4€TOM MECTHBIX YCIIOBHH,
IIPU 3TOM BO3MOXHO U3y4aTh
CeMeiCcTBa, HE BOIIECAIINE B
nepeyeHb, eCiIu OHU
SBIISIIOTCSI HauboIee
pacupoCTpaHEHHBIMU B
JTAHHOMPETHOHE).
XapakTepHble MPU3HAKU

MarnopOTHUKOOOPA3HBIX,
TOJIOCEMEHHBIX PACTCHUM.
O06ocHOBaHHE POJTH
BOJIOPOCIIEH, MXOB,
ManoOpOTHUKOB, XBOIIEH,
MJIayHOB, TOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX
pacTeHui B IpUpoJIE U
YKU3HU YeJIOBeKa.
Briznenenne cymecTBEHHBIX
MPU3HAKOB CTPOCHUS U
KU3ZHEICSTEIIbHOCTH
OakTepuii, rpuOOB,
JIUIIaiHUKOB. BeInoiHEeHne
MPAKTUYECKUX U
1a00paTOPHBIX pabOT

[0 CUCTEMATHKE PACTCHHI,
MUKOJIOTHH U
MUKpoOHoJIoruu, pabora ¢
MUKPOCKOIIOM C
MOCTOSTHHBIMH U
BPEMEHHBIMU
MHUKpOIpenapaTaMu




ceMeicTB kinacca [[BynonbHbIe
(KpecrouperHsie, niamn
Kanyctueie, Po3ouBeTHsble,
wiu Po3oBeie, MOTBUILKOBEIE,
i boOoBsrle, [1aciéHoBrle,
C0>XHOLIBETHBIC, WU
AcTpoBbI€) U KJ1acca
OpnnononbHele (JIuneiinsle,
3nmaku, Wi MATIUKOBBIE).
MHuoroob6pasue pacTeHuid.
Huxopactyine
IIPEACTABUTENN CEMEWCTB.
KynbTypHble npeacTaBuTenu
CEMENCTB, NX UCIIOIb30BAHNE
YEJIOBEKOM.

Jlabopamopmuvie u
npakmuueckue padomol.
N3yuenue ctpoeHus
OJIHOKJIETOYHBIX BOAOPOCIIEH
(Ha mpuMepe XJIaMUJIOMOHA/IbI
U XJIOPEJLIBI).

W3ydeHue cTpoeHus
MHOTOKJIETOYHBIX HUTYATHIX
BOJIOpOCIIei (Ha mpuMepe
CIIUPOTHPHI U YIOTPUKCA).
N3yueHune BHELIHETO CTPOSHUS
MXOB (Ha MECTHBIX BHJIaX).
N3yueHune BHELIHETO CTPOSHUS
MaropoTHUKA WJIA XBOIIIA.
N3yueHune BHELIHETO CTPOSHUS
BETOK, XBOH, IIIHUIIIEK U CEMSTH
rOJIOCEMEHHBIX pacTeHUH (Ha
MpUMepe €711, COCHBI UITN
JIUCTBEHHHMIIBI).

Onpenenenrie BUIOB PAaCTCHUI
(Ha mpuMepe TPEX CEMENCTB) C
HCIIOJTh30BaHUEM
OIIPEIEIUTENECH paCTEHUN NN
OTPEICTUTENHHBIX KAPTOUYECK
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2 PazButne 2 DBOJIIOIIMOHHOE PA3BUTHE Onucanne u 000CHOBAaHHE
pPacTUTEILHOTO pPacTUTEIILHOTO MUPa Ha npoiiecca pa3BUTHUS

MHpa Ha 3emiie

3emie. CoxpaHeHHUE B 3eMHOM
KOpE paCTUTENbHBIX OCTAaTKOB,
uX uzydenue. «Kusbie
HCKOIIAEMbIE» PACTUTEIBLHOTO
napcra. JKu3Hb pacTeHU B
BoJie. [lepBbie Ha3eMHbIE
pactenusi. OcBoeHue

PacCTHTEIILHOTO MHpa Ha
3emiie ¥ OCHOBHBIX €TI0
JTAIoB.

OOBbscHEHHE OOIHOCTH
MIPOUCXOXICHUS 1
SBOJIIOIAH
CHUCTEMATHUYCCKUX TPYIIIT




PaCTeHUSIMH CYIIU. DTambl
pa3BUTHUS HA3EMHBIX PACTCHUN
OCHOBHBIX CUCTEMATHYECKUX
Tpym.

MepILue pacTeHUS.
IKcKypcuu unu
6UOEOIKCKypCUl.

Pa3Butune pacTuTebHOrO MHUpa
Ha 3emJie (IKCKYypCHsl B
MaJICOHTOJIOTUYECKUN UITN
KpaeBeIUeCKHUIl My3¢eil)

pacTeHui Ha MpuMepe
COTIOCTABJICHUS
OMOJOTUYECKIX
PaCTHTENBHBIX OOBEKTOB.
BrisiBnenue npumepon
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3 Pacrenus B 3 Pactenus u cpena oduranusi. OObsicHEHUE CYLTHOCTU
MPUPOTHBIX Okosorudeckue (pakTopbl. 9KOJIOTHYECKUX (PaKTOPOB:
coo01ecTBax PacTenus u yciioBust HEXKMBOW | aOMOTUYECKUX,

MPUPOJBL: CBET, TEMIEpATypa, | OMOTUYECKUX U
BJIara, arMoc(epHbIi BO3yX. | aHTPOIOTCHHBIX U UX
Pacrenus u ycinoBus )KHBOM BJIMSIHUSI HA OPTaHU3MBI.
MPUPOJIBI: PSIMOE U Ornpezenienne CTPyKTypbl
KOCBEHHOE BO3/ICHCTBUE 3KOCHUCTEMBI.
OpraHU3MOB Ha PaCTEHUS. YcraHoBneHue
[Tprcnoco0IeHHOCTh pacTEeHUH | B3aMMOCBS3H OPraHU3MOB B
K cpezie oOuTaHusl. MUIIEBBIX LETISIX,
B3anMocBs3u pacTeHHil MEXly | COCTaBICHHUE CXEM
co0o¥ U ¢ APYyTUMHU MUILIEBBIX LIETIEN U CETEU B
OpraHu3MaMHu. skocucreme. Onpenenenne
PacturensHbie coobriecTBa. YepT MPUCIIOCOOIEHHOCTH
Bunosoii cocras pacTeHui K cpene
PaCTUTENBHBIX COOOIIECTB, o0uTaHus, 3HAYECHUS
npeoliaaroIire B HUX 9KOJIOTHYECKUX (PaKTOPOB
pacrenus. Pacnipenenenne 11t pactennii. OObsICHEHNE
BHJIOB B PACTUTEIBHBIX MPUYHH CMEHBI SKOCHUCTEM.
coobrmectBax. Ce30HHbBIE CpaBHeHME OMOIIEHO30B U
M3MEHEHUS B KUZHU arporeHO30B.
pPacTUTEIHLHOTO COOOIIECTRA. dopMynHpOBaHNE BHIBOJIOB
CmeHa pacTUTENbHBIX 0 MPUYUHAX
coobmecTB. PacturensHOCTh HEYCTOMYHUBOCTH
(pacTUTENBHBIN TOKPOB) arporeHo3oB. O60CHOBaHHE
MPUPOIHBIX 30H 3eMin. Dropa | HeoOX0IUMOCTH
yepe0BaHus
arposkocucreM. Onucanne
pacTeHui
3KOCHUCTEM CBOEH
MECTHOCTH, CE30HHBIX
WU3MEHEHUH B KU3HU
PaCTUTENBHBIX COOOIIECTB U
UX CMEHBI
O0P / LIOP bubnmrorexa LIOK https://m.edsoo.ru/7f416720
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4 Pactenus n 3 KynbTypHbIE pacTeHUs U UX OOBsicHeHHEe PoJIv U
YeJI0BEK npoucxoxaeHue. LleHTpel 3HAUEHUS KYJbTYpPHBIX
MHOT000pa3us pacTeHHii B )KU3HU
IIPOUCXOXKICHUS KYJIbTYPHBIX | YeJIOBEKA. BrIsiBIeHHE YepT
pacTeHuil. 3emienenue. MPUCTIOCOOTICHHOCTH
KyneTypHbIE pacTenus JUKOPACTYIUX PACTEHUM K
CEJIbCKOX O3S UCTBEHHBIX KU3HU B DKOCHCTEME
YrO/MiA: OBOILIHBIE, II0JJOBO- ropoaa. O0wsicHeHHE
ArOJIHbIC, TTOJIeBble. PacTeHuss | MPUYMH U ONKMCAaHUE MEp
ropojia, 0COOEHHOCTb OXpaHbl PACTUTEILHOTO
ropojckoit ¢uopsl. [Tapku, Mupa 3emiu. Onucanue
JIECOIIapKH, CKBEPBI, COBPEMEHHBIX
OOTaHUYECKHE Cabl. 9KOJIOTHUECKUX TPobIeMm,
JlexopaTuBHOE LIBETOBOACTBO. | UX BJIMSIHUS Ha
KomuaTHbIe pacTeHus, COOCTBEHHYIO JKU3Hb U
KOMHATHOE [IBETOBO/ICTBO. YKU3Hb OKPYXKarOIINX
[TocneacTBust NeATENBHOCTH Jroaei
YeJI0BEKa B IKOCHCTEMAX.
OxpaHa pacTUTENBHOIO MUPA.
BoccranoBneHne YuCIEHHOCTH
PEOKUX BUJOB PACTECHHUIA:
0c000 oXpaHsieMbIe
IIPUPOJIHBIE TEPPUTOPUN
(OOIIT). Kpacnas kaura
Poccun. Mepsl coxpaHneHus
PacTUTEIBLHOTO MUPA.
IKcKypcuu unu
6UO0E0IKCKypcUul.
N3yuenune
CEJIbCKOX O35 CTBEHHBIX
pacTeHul peruoHa.
W3y4yeHne COpHBIX pacTeHUN
pernoHa
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S ['puOBsL. 7 ['pu6s1. Ob1as BrisiBnenue
JInmaiiHuKy. xapakTtepucTuka. [LInamnounpie | OTIMYUTENBHBIX IPU3HAKOB
bakrepun rpulbl, UX CTPOEHUE, MUTaHue, | napcrtsa [ pudsl. Onucanue
pOCT, pa3MHOXEHHE. CTPOEHHUS U
CbenoOHbIe U S0BUTHIE KU3ZHENEATEIIbHOCTH
rpu6bl. Mepbl NpoQUIAKTUKH | OJHOKJIETOYHBIX,
3a00JIeBaHUH, CBSI3aHHBIX C MHOTOKJIETOYHBIX TPHOOB.
rpubamu. 3HaueHue Ycranosnenue
[UIATIOYHBIX TPUOOB B B3aMMOCBSI3H MEXKIY
INPUPOIHBIX COOOIIECTBAX U 0COOEHHOCTSIMHU CTPOCHHUS
KU3HU YEJIOBEKa. HUIATIOYHBIX TPUOOB U
IIpomsllIeHHOE poueccaMu
BbIpalIMBaHUE NUTSTIOYHBIX KU3ZHEJCATEIbHOCTH.
rpuOOB (IIAMITHHBOHBI). Omnpenenenue poiu rpudoOB
[1necHeBbie TPUOBLI. B IIPUPOJIE, )KU3HU
JposxxkeBble rpuObl. 3HAUEHUE | YEeJIOBEKa.




MJIECHEBBIX U JPOXIKEBBIX
rpubOB B IPUPOJE U KU3HU
yenoBeKa (MuileBas u
dapmareBTHUeCKast
MPOMBIIIJICHHOCTh U JIPYTHE).
[TapazuTuyeckue rpuodsl.
PaznooOpa3ue u 3HaueHue
Napa3uTHIYECKUX IPuOOB
(rOJIOBHS, CTIOPBIHBS,
¢dutodpTopa, TPYyTOBUK U
npyrue). bopsba ¢
3a00JICBaHUSIMHU,
BBI3bIBAEMBIMU
NapasuTUYECKUMU FpudamH.
JInIaiiHUKY — KOMILJIEKCHBIE
opranusmsel. CTpoeHue
nuianHuKoB. [Iutanue, poct u
Pa3MHOXEHHUE JINIIANHUKOB.
3HaveHHE JTUIIAHHUKOB B
MPUPOJIE U )KU3HH YEIOBEKa.
bakrepun — nosinepHbIe
OpTaHU3MBlI.

OO61mas xapakTepucTUKa
Oaktepuii. bakTepuanbHas
KJIeTKa. PazmMHOXeHue
Oaktepuii. Pacipoctpanenue
OaxTepuil. PaznooOpasue
Oaktepuii. 3HaueHue OaKTepuit
B IIPUPOJIHBIX COOOIIECTBAX.
Bone3nerBopHbIe OakTepuu U
MepbI MPOGUTAKTUKH
3a00J1eBaHUH, BBI3bIBAEMBIX
OaktepusMu. bakrepun Ha
cinyx0e y uenoBeka (B
CEILCKOM XO3STUCTBE,
MPOMBIIIJICHHOCTH).
Jlabopamopmuvie u
npakmuueckue padomol.
N3yuenue cTpoeHns
OJTHOKJIETOYHBIX (MYKOp) U
MHOTOKJIETOYHBIX (TICHUITUILIT)
TUIECHEBBIX IPUOOB.
N3ydenune cTpoeHus miogoBbIX
TeJ NUISTOYHBIX TPUOOB (WU
M3YyYEHHE NUIAMOYHBIX TPUOOB
Ha MyJIsDKax).

N3ydenue ctpoeHus
JIMIIAWHUKOB.

Nzyuenune ctpoeHust OakTepuii
(Ha TOTOBBIX
MHUKpOIIpenaparax)

AprymMeHTHpOBaHUE MEP
npOopHIAKTUKI
3a00JIeBaHUM, BBI3bIBAEMBIX
rpubamu. Onucanue
CUMOMOTHYECKUX
B3aMMOOTHOIICHHIA TPUOOB
1 BOJIOPOCIICH B
JIYIIaiHuKe. BoisiBneHue
OTIIMYUTEIHHBIX MPU3HAKOB
napcrsa bakrepun.
Onucanue cTpoeHus,
KU3ZHEICATCIILHOCTH U
MHOT000pa3usi OaKTepuil.
Onucanue mep

PO UITAKTUKH
3a00J1eBaHM, BEI3EIBAEMBIX
Oaxrtepusmu. [IpoBenenue
HaOMIOZICHUN U
9KCIIEPUMEHTOB 3a
rpubamu, TUIIAHHUKAMH U
OaKTepUSIMHU.

OBnanenue npuéMaMu
paboThl ¢ OMOTOTUYECKOU
uHpopmanuei

o OakTepusix, rpudax,
JVIIAWHUKAX U €€
npeobpazoBaHue
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