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Pabouas nmporpamma mo 6MOJOTUM HA YPOBHE OCHOBHOTO 00IIeTro oOpa3oBaHus
noAroroBieHa Ha ocHoBe denepasbHOrO0 TOCYIApCTBEHHOTO 00pa3oBaTeIbHOIO
cTaHziapta ocHOBHOro oouero oopazoBanus (IIpukaz Munnpocseuienust Poccuu ot
31 05 2021 r Ne 287, 3apeructpupoBaH MuHHCTEpCTBOM rOCTULIMM Poccuiickoi
Oenepaniun 05 07 2021 r , per. Homep — 64101) (manee — PI'OC 0O0O0),
Konnenuuu mnpenomaBanust Ouonoruu B Poccuiickoit ®enepanuu (yTBepxkacHa
pacnopsikenuem lIpaBurtensctBa Poccuiickorn @enepamuu ot 29 anpens 2022 . Ne
2/22), IlpumepHOU mporpaMMbl BOCIIUTAHUS, C YUETOM paclpenenEéHHbIX M0 KilaccaMm
poBepseMbIX TpeOOBaHUN K pesyapraram ocBoeHHs OCHOBHON 00pa3oBaTeabHOM
porpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUs.

INOACHUTEJIBHASA 3AIINCKA

JInyHOCTHBIE UM MeETalpeIMETHBbIE PE3yJAbTaThl MPEACTABICHbI C YYETOM
0COOCHHOCTEH TpernoiaBaHus OMOJIOTUU B OCHOBHOM 00111€00pa30BaTeIbHOM IIKOJIE C
y4ETOM METOJUYECKUX TPATUIUA TIOCTPOCHHUS IIKOJIBHOTO Kypca OHOJIOTHH,
peann3oBaHHBIX B Oojbled yacTu Bxoasamux B denepanvHbiii nepedeHr Y MK mo
OMOJIOTHH.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA
«BAOJIOI' UST»

[Iporpamma mo OuOJIOTMM HA YPOBHE OCHOBHOrO 0011ero oOpa3oBaHuUs
(yrnyOJIeHHBI YpOBEHB) COCTaBJieHa Ha OCHOBE TpeOOBaHWU K pe3ylbTaTram
OCBOCHHUSI OCHOBHOM  00pa3oBaTelbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpazoBanus, npencraieHHbIXx B I'OC 00O, a Takxke denepanbHOU paboueit
POrpPaMMbl BOCIIUTAHHSI.

[Iporpamma no OGuosornu HarpasjieHa Ha OPMUPOBAHKE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH  OOyYarOIUXCSs W  OpPTraHM3aIui0  MW3yYCHHs]  OWOJIOTMH  Ha
NEesATETPHOCTHOW OCHOBE. B mporpamme mo OMOJOTHH YUYHUTHIBAIOTCS BO3MOXHOCTH
ydyeObHoro mpeamera B peanuzanuu TpeOboBanuii GI'OC OOO k mniaHUpPyEeMbIM
JUYHOCTHBIM W METAaNpeAMETHBIM pe3ylibTaTaM OOydYeHHs, a TaKXKe peanu3aius
MEXIPEIMETHBIX CBSI3€M €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eTO0 00pa30BaHMs.

[Iporpamma BKITIOYAET pacpeeICHHE COAEepKaHUsI yaeOHOTO MaTepuaia ¢ 5 1o
9 Kmacc, a Takke PEeKOMEHIyeMYIO MOCIIE0BATENbHOCTh U3yUEHUS! TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPKAHUS C YIETOM BO3PACTHBIX OCOOEHHOCTEH
00y4Jaronuxcs.

B nporpamme no 6uosiorun onpenesnstoTcss OCHOBHBIE 1EJIM U3YUYEHUsI OMOJI0TUN
Ha YpPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs, MJIAHUPYEMbIE PE3YyJIbTaThl OCBOCHUS



nporpaMMbl IO  OMOJIOTMM: JIMYHOCTHBIC, METalpeIMETHbIC, IPEIMETHBIC.
[IpenMeTHBIe TUIAaHUpPYEMBIC PE3YJIbTaThl JAHBl JUIS KakKJIOro Toja H3YyYCHHS
OHOJIOTHH.

[Iporpamma mo Owonoruu pa3paboTaHa C IIEIBI0 OKa3aHHUsS METOAUYECKOU
TIOMOIITY YYUTENIO B CO3JaHUH pabodeii MPOrpaMMBbI 10 Y4eOHOMY TIPEIMETY.

B mporpamme mo 6uosioruu onpenesstoTcess OCHOBHBIC TICIH U3YUYSHUST OMOJIOTHN
Ha ynDIyOJIEHHOM YPOBHE OCHOBHOTO 00mIero oOpa3oBaHWs, IUIAHUPYEMbIC
pe3yNbTaThl  OCBOCHHS  Kypca  OHOJIOTHMH: JIMYHOCTHBIE, METaNpeIMETHBIC,
IIPEAMETHBIC.

buonorus BHOCUT CyIIeCTBEHHBIN BKJIa/ B Pa3BUTHE Y O0yUaIONTUXCS HAYYHOTO
MHUPOBO33pEHUS, BKIIOYas (HOPMHUPOBAHWE TMPEACTABICHUN O METOAaX IMO3HAHUS
KUBOW TIPUPOJIBI, MO3BOJSAET CHOPMHPOBATH CHUCTEMY HAyUHBIX 3HAHUH O KUBBIX
CUCTEMaX, YMEHUS UX MPUMCHSTH B pa3HOOOPA3HBIX KU3HCHHBIX CUTYAITUIX.

HEJU U3YYEHUE YYEBHOTI'O ITIPEIMETA «bBUOJIOT U5

[ensmMu wm3ydeHus: OWOJIOTHMM Ha YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUS
SIBJISTFOTCSI:

-pa3BUTHE WHTEpPECa K M3yUYCHHIO KU3HEACATEIHHOCTH OMOIOTHIECKUX CHUCTEM
Pa3HOTO YPOBHS OpTaHM3AIlMH, OCOOCHHOCTSM CTPOCHHS, >KU3HEACITCIBHOCTH
OpraHu3Ma 4eJIOBeKa, YCIOBHIM COXPAaHECHHSI €TO 3I0POBbS;

-bopMHUpOBaHME  CHUCTEMBI  3HAHUH O  TpHU3HAKaX MW  Ipoleccax
YKU3HEICATCIbHOCTH OMOJIOTHYCCKUX CUCTEM Pa3HOTO YPOBHS OpraHU3allNH;

-bopMHUpOBaHUE  CHCTEMbl  3HaHMH 00  OCOOCHHOCTSAX  CTPOCHHUSA,
KU3HEIEATETLHOCTH OPraHN3Ma YeJIOBEKa, YCIOBUSIX COXPAHEHUS €T0 370POBBS;

-bopMUpOBaHNE YMEHHIA TPUMEHATh METOABl OWOJOTHYCCKOW HAYyKW IS
U3YyYCHHS OMOJIOTHYECKUX CUCTEM, B TOM YHCIIC OpTaHU3Ma YEIOBEKa;

-popMUpOBaHME YMEHHHA HCIIONBH30BaTh HMHQPOPMAIMIO O COBPEMEHHBIX
JTOCTH)KCHHSIX B 007aCTH OHMOJIOTHH ISl OOBSCHEHHS IIPOILIECCOB M SIBJICHHUH >KHBOM
IIPUPOJIBI M )KU3HEACITCIIBHOCTH COOCTBEHHOTO OpPraHu3Ma;

-bopMHUpOBaHUE YMEHUM OOBSCHATH POJIb OHOJIOTMHM B  IPAKTHYCCKOMN
NESTETHPHOCTH JIIONICH, 3HAYCHHE OMOJIOTMUECKOTO Pa3zHOOOpasus JUisi COXPaHCHUS
onocdepsl, TOCIEACTBUS NeATEILHOCTH YETIOBEKA B IPUPOJIC;

-(OpMHUPOBAHUE IKOJIOTHUCCKON KYJIBTYPHI B IENISIX COXpPAHEHUS COOCTBEHHOTO
3JI0POBbSI I OXPaHbI OKPYKAIOIICH CPEJIbI.

-pa3BUTHE TIPEACTABICHUNA O BO3MOXKHBIX cepax OymyIier mpodeccunoHaIbHON
NEATEIBPHOCTH, CBSA3aHHOW C OWOJIOrHMel, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npo(uIIia ¥ HAPABICHHOCTH JAJIbHEHIIIETO O0yYeHUSI.



MECTO YYEBHOTI'O IIPEJIMETA «bHOJIOT'US1» B YYHEBHOM
IIJTAHE

B cootBerctBuu ¢ DenepanbHbIM TOCYIApPCTBEHHBIM 00pa30BaTebHBIM
CTaHJapTOM OCHOBHOrO oOmero oOpa3oBaHus Y4eOHbI mnpeameT «buosorus»
BXOJMT B NpPEIMETHYIO 00sacTh «ECTEeCTBEHHOHAy4yHBIE MNPEAMETHDY M SBISETCA
00s13aTeNbHBIM JIs1 U3YUYEHUS.

Conepxanue ydeOHoro mnpeamera «buonorus», HpeAcTaBIEHHOE B padoden
nporpamme, coorBercTByeT ®I'OC OO0, [IpumepHoil 0cHOBHOI 00pa3zoBaTeIbHON
IporpaMMe OCHOBHOTO 00IIero 00pa3oBaHusl.

OO1iee 4ucI0 4acoB, OTBEJACHHBIX JJISl M3y4EHHs OUOJIOTUH, COCTABISAET B 5

kiacce — 35 gacoB (1 gac B Henento), B 6 kiacce — 70 yacoB (2 yaca B HEJEN0), B 7
kiacce — 70 dacoB (2 yaca B Hezento), B 8 kinacce — 35 vacoB (1 yac B Hegento), B 9
kiacce — 35 gacoB (1 gac B Henen).



COAEPKXAHUME YYEBHOI'O ITPEIMETA

5 KJIIACC

1. buosorust — Hayka o ;KUBOM npupoae

[Tonsitue o xu3Hu. IlpusHaku >kKUBOro (KJIETOYHOE CTPOCHHE, NHUTAHUE,
JbIXaHUE, BBIJCICHHE, POCT U Jpyrue mnpuszHaku). OObEeKThl XKHUBOM W HEKHUBOU
IPUPOJIBI, UX cpaBHeHUE. JKuBas 1 HeXxuBas pUPoOAA — €AMHOE LETIOE.

buonorus — cucrema Hayk o xuBod mpupoae. OCHOBHbIE pa3fesbl OHOJIOTUU
(OoTaHuka, 300J0TUSA, 3KOJOTHUS, LUTOJOTHS, aHATOMHS, (PU3MOJOTUS U JApYyTUe
paznensl). Ilpodeccuun, cBsi3aHHble ¢ OWOJIOTHEN: Bpad, BETEpUHApP, IICHXOJIOT,
arpoHOM, XUBOTHOBOA M Jpyrue (4—5 npodeccuii). CBsi3zb OHMONOTUU C IPYTUMU
HayKamMH (MaTemarHka, reorpadus W JIpyrue Hayku). Poiab Ouosoruv B MO3HAHHUH
OKPYAaIOIIEro MUpa v MPakTUYECKOM eI TeIbHOCTH COBPEMEHHOTO YEJI0BEKa.

Kabuner Owonoruu. IlpaBuna moBeneHus u pabOTBl B KaOWHETE C
OMOIOTUYECKUMH MPUOOPAMH U MHCTPYMEHTAMH.

buonornyeckne TEpMHUHBI, MOHATUSA, CHUMBOJBL. VCTOUHHMKM OHOIOTMYECKHX
3HaHuil. [lomck wuHpOpManMM C UCHOJB30BAHMEM PA3JIUYHBIX HCTOYHUKOB
(Hay4HO-TIOMYJIApHAs JIUTEepaTypa, COpaBOYHUKU, HTEpHET).

2. MeToabl U3y4eHUs KUBOU MPUPOIABI

Hayunbpie MeTonmbl M3yueHHUs KUBOM NPUPOIbI: HAOMIOACHHUE, SKCIECPUMEHT,
onucaHue, u3MepeHue, kinaccudukauus. I[IpaBuna paboTBl C yBEIUYUTEIHbHBIMU
npudopamu.

Meton ommcanuss B OWONOTHMU (HAIISAHBIM, CIOBECHBIM, CXEMaTHUYECKUM).
Merton usmepeHus (MHCTPYMEHTHI u3MepeHus). HaOmroneHue M SKCIEpUMEHT Kak
BEYILME METO/bI OMOJIOTHH.

Jlabopamopusie u npakmuueckue padomaot

N3yyenue naboparopHOro oO0OpYyAOBaHMS: TEPMOMETPHI, BeChl, yamku [letpu,
npoOupku, MeH3ypku. [IpaBuna paboTel ¢ 000pYyIOBaHUEM B IIKOJILHOM KaOWHETE.

O3HAaKOMJIEHHE € YCTPOMCTBOM JIYIIbI, CBETOBOT'O MUKPOCKOIA, ITpaBuia padoThl
C HUMU.

O3HAaKOMJIEHHE C PACTUTEIbHBIMU M >KMBOTHBIMHU KJIETKaMHU: TOMaTa W apOy3a
(HaTypanbHble — Tpemnaparbl), UHQy30pun  Typenbku U TUIPHL  (TOTOBBIE
MUKpOIpenapaThl) ¢ TOMOUIBIO JYIbl U CBETOBOTO MUKPOCKOIIA.

IKCKypcuu uiu U0e0IKCKypcuu

OBnajneHue MeToJaMU H3Y4YEHHs IKUBOW NpUPOAbl — HaOMIOAECHUEM H
HKCIEPUMEHTOM.

3. Opranusmsl — Te/1a KUBOM NPUPOALI



[Tonsitue 06 opranusme. JlosnepHbie U snuepHbie opraHu3Mbl. Kietka u eé
oTkpbIiTHE. KieTounoe crpoenue opranu3moB. Llutonorus — Hayka o kietke. Kierka
— HaWMEHbIIAs €IMHUIA CTPOCHUS U KU3HEESITEIbHOCTH OPraHU3MOB. YCTPONCTBO
YBEIUYUTEIbHBIX TPUOOPOB: JyINbl U MUKpOCKomna. CTpoeHUEe KIETKH MO CBETOBBIM
MHUKPOCKOTIOM: KJI€TOYHasi 000JI0UKa, [IUTOIIa3Ma, Spo.

OHOKJIETOUYHbIE W MHOTOKJIETOUYHBbIE OpraHu3Mbl. KiieTku, TKaHU, OpraHsbl,
CUCTEMBI OPTaHOB.

KuznenesarenbHocTh Opranu3mMoB. OCOOEHHOCTH CTPOCHHS U TIPOIIECCOB
KU3HEJIEATEITLHOCTH Y PACTCHUH, )KUBOTHBIX, OaKTEpHil U TPrOOB.

CBoiicTBa  OpPraHuU3MOB: IIUTAHUE, [IBIXaHUE, BBIICICHHUE, JBUKEHHUE,
pPa3MHOXKEHHE, Pa3BUTHUE, PAAPAKUMOCTb, IPUCIIOCOOIEHHOCTh. OpraHu3M — eMHOE
LENoe.

Pa3HooOpa3ue opraHu3mMoB W UX Kilaccuukanus (TaKCOHbBI B OHOJOTHHU:
apcTBa, THUMbI (OTAENBI), KJIAcChl, OTPSAbl (MOPSIKU), CEMEHCTBA, POJIbI, BHUJIBI.
bakTtepun u BUpyChl Kak (HOpPMBI )KU3HU. 3HAUCHUE OaKTEepUil U BUPYCOB B IPUPOJIE U
B JKH3HU YEJIOBEKA.

Jlabopamopnsie u npakmuueckue padomot

N3yueHne KIETOK KOXHUIIBI YelIyd JyKa IMOJA JYNOH M MHUKPOCKOIOM (Ha
puMepe CaMOCTOSATENIbHO MTPUTOTOBICHHOTO MUKpOIIpernapara).

O3HakOMJICHHE C IPUHITUTIAMHU CUCTEMATUKH OPTraHHU3MOB.

HaGmonenue 3a notpebieHreM BoJbl pAaCTEHUEM.

4. Opranusmsl 1 cpefa OOUTAHUS

[Tonsitue o cpene oOurtanus. BogHasi, Ha3eMHO-BO3IYyIIHAs, ITOYBEHHAs,
BHYTpPHOpPraHW3MEHHass cpeapl oOutanus. I[lpeacraButenn cpen  oOWTaHUS.
Ocobennoctu cpen ooutanus opranu3MoB. [IpucnocoOneHuss opranu3MoB K Cpesie
obutanus. Ce30HHbIC U3MEHEHHUS B KU3HU OPTraHU3MOB.

Jlabopamopusie u npaxmuueckue padomel.

BrisiBnenre npucnocoOlieHnii Opranu3MoB K cpeie oOuTaHus (Ha KOHKPETHBIX
npuMepax).

DKCKypcuu uiu 6u0eoIKCKypcuu.

PacTuTenbHbIN U dKUBOTHBIM MUP POITHOTO Kpasi (KpaeBeACHHUE).

3. IIpupoanbie coodmecTBa

[Tonarue o mpupogHOM cooOIIecTBe. B3auMoCBsI3u OpraHu3MOB B MPUPOIHBIX
cooOmectBax. IlumeBbie cBsi3u B cooOmiectBax. [luiieBbie 3BeHBbS, LENMH U CETH
nutanus. [IpousBoguTenu, MOTpeOUTENN U Pa3pyLUIUTEIM OPTaHUYECKUX BEIIECTB B
IPUPOIHBIX coobmiecTBax. [IpuMepsl MpUPOAHBIX COOOIIECTB (JIec, Mpyl, 03epo U
JpyTye MPUPOIHBIE COOOIIEeCTRA).



HckyccTBeHHBIE COOOIIECTBA, MX OTIMYUTEIbHBIE MPHU3HAKK OT MPUPOIHBIX
coobmectB. [IpUunMHBI HEYCTOMYMBOCTH HCKYCCTBEHHBIX coo0OImecTB. Pob
MCKYCCTBEHHBIX COOOIIECTB B )KM3HH YETIOBEKA.

[Ipuponubie 30HbI 3emiu, ux obutarenu. dnopa U (ayHa TPUPOTHBIX 30H.
JlanamadTel: IPUPOHBIE U KYJIBTYpHBIEC.

Jlabopamopuusie u npakmuueckue padbomeoi.

N3ydyeHne UCKYCCTBEHHBIX COOOIIECTB W WX obOutarenei (Ha mpuMepe
aKBapuyMa M JIpyTuX UCKYyCCTBEHHBIX COOOIIIECTB).

IKCKypcuu unu 6U0e0IKCKypcuu.

N3yuenne npupoaHsix cooOllecTB (Ha MpuMepe Jieca, 03epa, mpynaa, Jiyra u
JIPYTUX TPUPOAHBIX COOOIIIECTB.).

N3yueHne ce30HHBIX SIBICHUM B )KM3HU MPUPOIHBIX COOOIIECTR.

6. /KuBasi npupoaa u 4eaoBekK

N3meneHnss B Ipupone B CBA3M C PAa3BUTHUEM CEJIBCKOIO  XO3SMCTBA,
IIPOM3BOJACTBA U POCTOM YHMCICHHOCTH HaceleHus. BiusHue yenoBeka Ha KUBYIO
IpUpONy B XOa€ HUCTOpUHU. [700ajbHBIE SKOJIOTHYECKHE TPOOJIeMBbl. 3arpsi3HEHHE
BO3/YIIHON W BOAHOW 00OO0JIOUEK 3eMiIu, MOTEpH IMOuB, WX mpepoTBpamieHue. [lytu
COXpaHEHMs ~ OHOJIOTMYECKOro  pa3HooOpasus.  OxpaHsieMble  TEPPUTOPUU
(3amoBeTHUKH, 3aKa3HUKH, HAIIMOHAJIbHBbIC TApKU, MaMATHUKUA Tpupojsl). KpacHas
kHura Poccuiickoii @enepanuu. Oco3HaHUE KU3HU KaK BEJTUKOW [IEHHOCTH.

Ilpakmuueckue pabomeoi.

[IpoBenenue akiuu mo yoopke mycopa B Onukaiiliem jecy, mapke, CKBepe Hiu
Ha MPUILIKOJIBHON TEPPUTOPHH.

6 KJIACC
PacTurebHBIA OPraHu3M

boranunka — Hayka o pacrenusix. Pasnmenst OGoranuku. CBsizb OOTaHUKH C
JIPYTUMH HayKaMu U TeXHUKOH. OO1Ire Mpu3HaKu pacTeHUN.

Pa3HooOpa3ue pacteHmii. YPOBHH OpTraHH3allMd PACTUTEIHHOTO OpraHU3Ma.
Bricie n Husmme pacrenus. CriopoBbI€ M1 CEMEHHBIE PACTECHMUS.

Pactutensnas knerka. l3ydeHue pacTUTENBHOW KIETKHM II0J CBETOBBIM
MHUKpPOCKOTIOM: KJIeTOYHasi 000JIouKa, AJIpO, UTOIUIa3Ma (IJIaCTUAbI, MUTOXOHIPHUH,
BaKyoJM C KIJIETOUYHBIM COKOM). PactutenbHble TkaHU. (DYHKIMU pPACTUTEIbHBIX
TKaHEH.

Opranbsl U cucteMbl OpraHoB pacteHui. CTpoeHHe OpPraHOB PACTUTEIBHOTO
OpraHu3Ma, uX poJib U CBS3b MEXKITY COOOM.

Jlabopamopusie u npaxmuueckue padomel.



N3yyeHne MUKPOCKOIIMYECKOIO CTPOEHHSI JINCTA BOJIHOIO PACTEHHUS 3JI0JEH.

N3yuyenue CTPOEHHUS PaCTUTENBHBIX TKaHEH (ucronb30BaHUE
MUKPOIPENAPATOB).

N3y4yeHne BHEIIHETO CTPOEHHUS TPaBSIHUCTOrO IBETKOBOTO PACTEHUS (HA MKUBBIX
WIK TepOapHbIX IK3EMIUIIpax PacTeHWil): MacTyllbsd CyMKa, pelbKa IUKas, JIIOTHK
eIKUI U IpyTue pacTeHHUs.

OOHapyxeHHe HEOpPraHMUECKUX U OPraHNYECKUX BEILIECTB B PACTEHUU.

IKCKypcuu uiu 6u0eoIKCKypcuu.

O3HaKOMJIEHHE B IPUPOJIE C IBETKOBBIMHU PACTEHUSMH.

2. Crpoenue u MHOroo0pa3ue NOKPHITOCEMEHHBIX PACTEHUM

Crpoenne cemsiH. COCTaB U CTPOECHHUE CEMSIH.

Buapl kopHEN M TUIBI KOPHEBBIX CUCTEM. BumonsmeHeHus: kopHeud. Kopenp —
opraH IOYBEHHOTOo (MHUHEpaJbHOrO) mnUTaHus. KOpHM UM KOpPHEBbIE CHCTEMBI.
BHemHee u BHyTpEeHHEE CTPOEHHE KOpHS B CBA3M ¢ ero QyHkuusaMmu. KopHeBoii
yexJIMK. 30HbI KOpHs. KopHeBbie Bosocku. Poct kopHs. [lomomnienue KOpHAMHU BOJbI
U MUHEPAJIBHBIX BELIECTB, HEOOXOAMMBIX PAaCTEHHUIO (KOPHEBOE JIaBJIEHHE, OCMOC).
BunonsmeHnenne KOpHEN.

[ToGer. PazBuTtne nobera u3 nouku. Ctpoenue credisa. BHeniHee u BHyTpeHHeEe
cTpoeHue nucra. BupgousmeHeHus: moOeroB: KOpHEBHUIIE, KIyOeHb, JiykoBuia. Mx
CTpOCHHE, OHOJIOTMUECKOE U XO3diicTBeHHOoe 3HaueHue. I[lober W  mOYKH.
JIucropacmnonoxxeHue u auctoBas Mozauka. Ctpoenue u @yHkuuu aucra. Ilpocteie n
CJIO)KHBIE JIUCThs. Buponsmenenus nucteeB. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS
JUCTa B CBS3U C €ro (PyHKUMAMH (KOXKML@ U YCThbUIIA, OCHOBHAsl TKaHb JIHCTA,
IPOBOSIINE ITyYKH). JIUCT — OpraH BO3IyIIHOIO NUTAHUS.

Crpoenne wu paszHooOpasme 1BeTkoB. Comnerwsi. I[lmompl. Tumbr mTOmOB.
PacnipocTpaHenue miofoB U CEMsIH B IPUPO/IE.

Jlabopamopnwvie u npakmuueckue padomol.

N3ydyeHne CTpOEHUs KOPHEBBIX CHUCTEM (CTEP)KHEBOM M MOYKOBAaTOM) Ha
npuMepe repOapHbIX SK3EMIUIIPOB U KUBBIX PACTEHUH.

N3yyeHne Mukponpenapara KJI€TOK KOpHS.

O3HAaKOMJIEHHE C BHEIIHUM CTPOEHHEM JIUCTHEB M JIMCTOPACIOJIOKEHHUEM (HA
KOMHATHBIX PACTEHUSX).

N3yyeHue cCTpoeHHs BEreTaTUBHBIX M TI€HEPATUBHBIX IOYEK (HA MpUMEpE
CUPEHH, TONOJISL U APYTUX PACTEHHUI).

N3yyeHne  MHKPOCKOIIMYECKOTO CTpoeHus  jucrta  (Ha  TOTOBBIX
MUKpOIIpenaparax).

PaccmarpuBaHne MHKpPOCKOIIMYECKOTO CTPOEHUS BETKHM JepeBa (Ha TOTOBOM
MUKpOIIpenapare).



HccnenoBanue cTpoeHUs: KOPHEBUINA, KITYOHS, TyKOBULIBI.

N3ydenue cTpoeHus [IBETKOB.

O3HaKOMJIEHHE C pa3IMYHBIMU THIIAMH COLIBETHIA.

N3yueHne cTpoeHUs CEMSIH ABYIOIbHBIX PACTCHUM.

N3yuenue cTpoeHus CEMsIH OHOAOJIBHBIX PACTEHUM.

3. Ku3zHenessTeIbHOCTH PACTUTEIBHOIO OPraHu3Ma

OO0mMeH BelecTB y pacTeHUui

Heoprannueckue (Boaa, MHMHEpAJbHBIE COJIM) M OPraHWYECKHE BELIECTBA
(OenKu, >KUpHI, YIIEBObI, HyKJICMHOBBIC KHUCIOTHI, BATAMUHBI U JIPYTHE BEIIECTBA)
pacteHusi. MuHepabHOE MUTAHUE PACTEHUHN. YI0OpEHUSI.

IIuranue pacrenus.

[lornomieHne KOpHSAMU BOABI M MHMHEPAJIbHBIX BEIIECTB, HEOOXOIMMBIX
pacTeHuto (KOpHEBoe naBiieHue, ocMmoc). IlouBa, e mmomoponue. 3HavyeHHE
00paboTKH MOYBHI (OKyYHBAHUE), BHECEHUS YIOOpEHUH, IPOPEKUBAHUS TPOPOCTKOB,
MOJIMBA JJIS )KU3HU KYJIBTYPHBIX pacTeHuil. [ uaponoHuka.

®otocunte3. JIMCT — OpraH BO3IYyIIHOTO MHUTAHUA. 3HaueHUE (POTOCHHTE3a B
IPUPOJIE U B KU3HH YEIIOBEKA.

JIbIXaHue pacTeHus.

Jlpixanue KopHs. PbIxjieHrne MOYBBI ISl YAy4YlIE€HUs IbIXaHUs KOpHEH. YcioBus,
NPENsATCTBYIOMIME JbIXaHUIO KOpHeW. JIluct kak opran apixaHus (yCTbHUYHBIN
anmapar). [loctymienue B nuct armocdepHoro Bo3ayxa. CuiibHas 3anbUIEHHOCTD
BO3/lyXa, KaK MPEMSITCTBUE Uil JbIxaHus JucTheB. Crelenb Kak OpraH JbIXaHUs
(HamMyue YCThUII B KOXHIle, dYeueBHUEK). OCOOCHHOCTH [IbIXaHUS PACTEHUH.
B3aumocBs3b AbIxaHus pacTeHus ¢ GOTOCHHTE3OM.

TpancnopT BelmecTB B pacTeHUM.

CBsI3b KJIETOYHOrO CTPOEHHs cTeOnst ¢ ero PyHKIUsAMU. PocT cTebns B IIIUHY.
Knerounoe ctpoeHue ctelsi TpaBIHUCTOTO PaCTEHUS: KOXKHIIA, TPOBOASIIME MTYUYKH,
OCHOBHasi TKaHb (mapenxuma). Kierounoe ctpoeHue crelisi IpEeBECHOrO PacTEHUS:
Kopa (mpoOka, yy0), KamMOMii, ApeBecHHa W cepialeBrMHA. PocT cTebis B TOJIIMHY.
[TpoBopsiyie TkaHu KOopHs. TpaHCHIOPT BOIBI U MUHEPAIBHBIX BEHIECTB B PACTEHUH
(cocynbl ApeBecHHbI) — BOCXOAAIMUN ToK. McnapeHue Boabl uepe3 cTedenb U JIUCThS
(TpaHcniupanusi). Perynsiups ucnapeHuss BOIAbl B pAacTEeHUU. BiusHHE BHEIIHHMX
YyCIOBUM Ha HCHapeHHe BOAbL. TpaHCIOPT OPraHMYECKUX BELIECTB B PACTEHUHU
(cutoBUAHBIE TPYyOKHU Jy0a) — HUCXOAAUMK TOK. Ilepepacnpenenenre u 3anacanue
BEILIECTB B pacTeHHUU. Briaenenue y pacrenuil. Jlucrona.

PocT u pa3zBuTHe pacTeHus.

[Ipopacranue cemsaH. YcioBus mnpopacraHus ceMsiH. [loaroroBka cemsiH k
nocesy. Pa3Butue npopoCTKOB.



OOpazoBarensHble TKaHu. KoHyc HapacTaHusi moOera, pocT KOHYHMKA KOPHS.
Bepxymeunbrit u BcTaBO4HBIA pOCT. PocT kopHS u cTeOns B TONIIMHY, KaMOWii.
OO6pazoBaHue TOIUYHBIX KOJEIl Y APEBECHBIX pacTeHH. BiusHue GpuToropMoHOB Ha
poct pactenusi. PoctoBbie nBH>KEeHUS pacTeHud. PazBuTe nmodera u3 moyku.

PasmMHoxxenue pacteHudt u ero 3HadeHue. CeMeHHOe (T€HEpPaTUBHOE)
pasMHOXkeHue pacteHuil. [{BeTku u coupetud. OnbuieHue. [lepekpécTHoe onbuieHNE
(BeTpOM, >KMBOTHBIMH, BOJIOM) W camoollbuleHHe. JIBOWHOE OIUI0I0TBOPEHUE.
HacnenoBanue npuzHakoB 000MX pacTEHUI.

BereratnBHOE pa3MHOXXEHHME LIBETKOBBIX PACTEHHMM B Npupoae. BereraruBHoe
pa3MHOXKEHHE  KyIbTypHbIX  pactenuil. Kiionel.  CoxpaHeHHe  IPU3HAKOB
MAaTE€pUHCKOTO PACTCHUS. XO34MCTBEHHOE 3HAYEHNE BETE€TaTUBHOTO PA3MHOXKEHUS.

Jlabopamopuwsie u npakmuueckue padomeoi.

Habntonenue 3a poctom KOpHSL.

Hab6mnronenue 3a poctom nobera.

OrnpeneneHue Bo3pacrta JIepeBa Mo CIIHIIY.

BrisiBiieHre niepeIBUKEHNS BOABI U MUHEPAJIBHBIX BELIECTB 10 IPEBECHUHE.

HaGmronenne mporiecca BBIIETCHUS KHCIOPOAA HAa CBETY AaKBAPUyMHBIMH
pacTEHUSIMHU.

N3ydenue ponu peIXJICHUS 151 JbIXaHUs KOPHEH.

OBnageHue npuéMamMu BEreTaTUBHOTO PAa3MHOMKEHUS pacTeHUM (UepeHKOBAHUE
no0eroB, 4YEepeHKOBAHHME JIUCTHEB M JAPYTHE) Ha MpPUMEpPE KOMHATHBIX PACTCHHM
(TpanmeckaHIus, CeHIOMus, OETOHUS, CAaHCEBhEPA U IPYTUE PACTCHUS).

OrnpeneneHne BCXOKECTU CEMSIH KYJIBTYPHBIX PACTEHUN U MMOCEB UX B TPYHT.

HaGmronenne 3a pocToM W pPa3BUTHEM IIBETKOBOTO PACTEHHUSI B KOMHATHBIX
ycioBusX (Ha mpumMepe (Hacom Wiy TOCEBHOTO TOPOXa).

Onpenenenune yciaoBU NpOPACTAHUS CEMSIH.

7 KIIACC

BBenenue

[Mutonmoruss — Hayka o kieTke. CoBpeMeHHas kjerouHass Teopus. Kietka —
€AUHULIA CTPOCHUS, >KUZHEACATEIBHOCTH W PA3MHOXKEHHUS KUBOro. XUMHYECKUU
coctaB KJIeTku. CTpyKTypHasi OpraHu3anus KIETKU. DYKapUOTHBIE U MPOKAPUOTHHIE
kietkn. MemOpana. I[lurommazma. Opranowasl. Enwnas memOpanHas cucrtema
KJIETKH. MHUTOXOHIpUKM W TiacTuiabl. L{urtockener u opraHouasl ABUWKEHUS. Aapo.
Xpomocowmsl. ['enbl. YaBoenne xpomocoM. [lnonaHoCTh KneTku. KieTouHbIN UK.
Muto3. Meno3s. PasmHoxxenue. THUIIBI )KU3HEHHEBIX ITUKIIOB.



Bupyconorus — nayka o Bupycax. Bupycel — Hekierounsie (Gopmbl. Bxuan
POCCHUUCKMX ¥ 3apyOeKHBIX VYYEHBIX B pa3BUTHE BUPYCOJOTUH. BupycHbie
3a00JIeBaHUS PACTCHUM, XKUBOTHBIX M UeTOoBeKa. Mephbl MpOGUIAKTUKH BUPYCHBIX
3a00JIEBaHMI.

CoBpeMeHHas  KilaccU(pUKalusg  OPraHU3MOB,  OCHOBHbIE  IPUHIUIIBI.
Knaccuduxanuys opraHu3MoB U 3BOJIIOIMOHHOE yueHue. Teopus 3Boronun Yapibia
[apBuHa.

MeTtoapl HayuyHOrO TO3HaHUA B Owosnoruu. [IpaBuia paboThl CO CBETOBBIM
MUKPOCKONIOM. BpeMeHHble ¥  TMOCTOSIHHBIE MHUKpoIpenaparel. Meronuka
INPUTOTOBJIICHUSI BPEMEHHBIX  MHUKpompenaparoB. MMUKpOCKONUS  ONTHYECKas,
NIEKTPOHHAs, CKAHUPYIOIIAsi, 30HJ0BAas.

Jlemoncmpayua nopTpeToB YUEHBIX, MUKpOoQoTOrpaduil KIETOUYHBIX CTPYKTYP,
BBITIOJITHEHHBIX C MIOMOIIIBIO PA3JIMYHBIX TUITOB MUKPOCKOTIHH.

Jlabopamopnusie u npakmuueckue padomot

[IpaBuna TexHUKM OE30MACHOCTH TPU TPOBEICHUU JTaOOPATOPHBIX U
npakTU4eckux paboT. OCHOBBI MUKPOCKONHMH: TPUTOTOBIEHHE BPEMEHHBIX
npemapatoB W pabora ¢ MukpockonoMm. OdopmieHue pe3yabTaTtoB paldoThl ¢
MHUKPOCKOTIOM.

bakrepun u apxeu

Mukpobuosnorus — Hayka O MuUKpoopraHuzMax. OCOOEHHOCTH CTPOCHHUS
MPOKAPUOTHOM  KJIETKU. MHorooOpasue ¢opMm kieTok Oakrepuil. Poct wu
pasMHOkeHue Oaktepuil. Cmopsl Oaktepuii. JKu3HeAesATENHHOCTh OaKTEpHil:
aBToTpoHBIE ®  reTepoTpodHBIe, aHAa’pPOOHBIE ©  adpoOHBIE  OaKTEpHH.
[{nanoOakTepuu ¥ UX POJb B MPUPOJIE.

Oco0eHHOCTH OpraHu3allMM apXxed M UX omnuusg OoT Oakrepuil. Ponb apxei u
OakTepuil B BOSHUKHOBEHUU SYKAPHUOTOB.

Pacnpoctpanénnocts OakTepuili M apxeil, WX poJib B NPHUPOAEC M >KU3HU
yenoBeka. Ponb Oakrepuii B OMOT€OXUMUYECKUX [IUKIIAX.

Jlabopamopusie u npakmuueckue padomol

N3ydyenune MeTonoB e3nHGEKINN U CTEPUITH3AIINN.

Nzydenue mopdonorun 6akTepuil Ha MUKPOCKOIIMYECKHX Tpernaparax.

MHorooopa3ue 0THOKJIETOUYHBIX JYKAPHOT

OCHOBHBIE TIPU3HAKW OIHOKJIETOYHBIX JyKapuoT. CTpoeHHEe, BIKEHUE,
UTaHUE, PAa3MHOXKCHHUE OIHOKJICTOUHBIX aBTOTPO(MHBIX U TeTepoTPOPHBIX IYKAPUOT
Ha TPUMEpE OBIJICHBI M TPUIMAHOCOMBI, TPUXOMOHAAbl U KHUIIEUHOW JIAMOIHH,
uHpy30pun TyPeNbKu U MAISPUAHOTO TIA3MOMAUS, paguoiisapuii u dopamunudep,



amME&OBI MpoTesi, TMaTOMEN. 3HAUCHUE OJHOKIIETOUYHBIX DYKAPUOT B TIPUPOJIC U KUZHH
yenoBeka. ConHast Oone3nb, Ooise3np Illaraca. KokHbIE W BHCIEpaIbHBII
neimmManno3. Tpuxomonuas. JIssmMOmmnos.

Jlabopamopnuvie u npakmuueckue padbomut

N3ydyeHne OFHOKJIETOYHBIX OPTaHW3MOB IO MHUKPOCKOTIOM Ha BPEMEHHBIX H
(UKCHPOBAaHHBIX MUKpOTIPEIapaTax.

ApXenjaacTuAHbIe WIN «PACTEHU»

boranuka — HayKa 0 pacTeHusIX

Kparkas ucropust pazsutus 6otaHuku. boranmka u 00BEKTHI €€ MCCIeOBAaHUM.
OO0bEM HapcTBa «pacTEHUs» B COBPEMEHHOM CUCTEME OPraHMYeCKOTo Mupa. Paznenbt
ooranuku. CBsi3b OOTAaHUKHU C JPYTUMH OUOJIOTMYECKUMHU HayKaMH, MEIUIIMHON U
CelIbCKUM  XO3stiicTBOM. Ponmb  OGoTaHMKM B (QOPMUPOBAHMH  COBPEMEHHOMU
€CTECTBEHHO-HAYYHOU KapTHHBI MUpA. [lepcrieKTUBbI pa3BUTHSI OOTAaHUKHU KaK HAYKH.
[Ipumenenue 6oTaHMYecKUX 3HAHUN yenoBekoM. [Ipodeccun yenoBeka, CBI3aHHBIC C
OOTaHUKO.

Jlemoncmpayusa nopTpEeTOB YUEHBIX, )KUBBIX PACTEHHUM, KOJUICKIUN U MYJISKEH.

O01as opraHu3anus pacTUTEJIbHOI0 OPraHu3Ma

PactutenpHas kieTka u €€ 0COOEHHOCTH.

Pactutensubie Tkanu. OTKPBITUE pacTUTENIbHBIX TKaHeH. CTpoeHue U PyHKIUU
pacTuTenbHbIX TKaHel. [IpocTeie u crnoxHbie TkKaHu. OOpa3oBaTeNbHbIC, TOKPOBHEIE,
OCHOBHBIE, MEXaHUYECKHUE, TPOBOIAIINE TKAHU.

Opranbl M CUCTEMBI OpPraHOB PACTUTEIBHOIO OpraHu3Ma, UX B3aWMOCBS3b.
PacturenbHbpIl OpraHn3M Kak €QUHOE LeJioe. BeretatuBHblE W TI€HEpPATUBHBIC
OpPTraHBblI.

Jlemoncmpayua OUBITOB 1O OOHAPY)KEHUI0O B CEMEHAX PpACTeHHU BOJBbI,
MUHEPAJIbHBIX U OPraHUYECKUX BEILIECTB, KpaxMala, Oejika U Kupa.

Jlabopamopuuvie u npakmuueckue padbomeoi.

N3yueHne CTpOEHUsI pACTUTENBHBIX KJIETOK Ha TOTOBBIX M BpPEMEHHBIX
MHUKpPOIIpEnaparax.

HaGmronenue mpoiiecca miazMoin3a U JIETia3MoIn3a B pACTUTEIBHBIX KIETKaX
IO/ MUKPOCKOIIOM.

N3yyeHne ocoOEHHOCTENW CTPOCHUS TKaHEW PaCTEHUI Ha TOTOBBIX U BPEMEHHBIX
MHUKpOIIpEnaparax.

N3ydyeHue cTpoeHUsi OPraHOB PACTEHHM Ha JKHUBBIX OOBEKTaX U TepOapHbIX
obpasiax.

CnopoBblie pacTeHus



Kpacubie, 3enénble um XapoBble BOAOPOCAM. AJBIoJIOrUs — HaykKa o
Bojopocisax.  Bomopocmm  —  HeTakcOHOMHMYECKass  Ipynna  OpraHHU3MOB,
IPUCHOCOOJIEHHBIX K KU3HHM B BOJHOU Cpe/ie, OTHOCAIIMXCS K PA3JIMYHBIM LIAPCTBAM
B COBPEMEHHOW CHUCTEME OPraHUYECKOrO MHApa. MecTo KpacHbIX, 3€JIEHBIX U XapOBBIX
BOJIOPOCJIEH B COBPEMEHHOUM cuctemMe opraHudeckoro mupa. OcoOEHHOCTH UX
CTPOEHUSA, PA3MHOXKEHUS M JKU3HEHHBIX LWKJIOB Ha IPUMEPE XJIAMHJIOMOHA[bI,
XJIOPEJUIbI, KJIAJ0POPHI U YIIbBbI, CHUPOTUPHI U Xaphl, MTOPPUPHI.

bypeie BOmopocau, UX TAKCOHOMMYECKOE IIOJIOKEHHE BHE LAPCTBA PACTCHUHU.
JKuzHeHHbIe UKIIBI JTaMUHApUHM (MoOpcKas Kamycta) u (ykyca. Pacripoctpanenue u
skosiorus. Posb B mipupozae v 3Ha4eHUE B )KU3HU YEIOBEKA.

[Ipoucxoxxnenue BBICHIMX pacTeHUU (IMOPHUOPUT) OT XapOBBIX BOAOPOCIHEH.
CoBpemMeHHBIE TOAXOAbI K CUCTEMATHUKE PACTCHUM.

MoxoBuanble wiam  Mxm. OOmiass  xapakTepucTHKa, CTPOEHUE U
KU3ZHENIEATEIbHOCTD, KU3HEHHBIN UK MXOB. MHoOroo6pasue MxoB. KykyikuH J1€H
u charayMm. PacnpocTtpaneHue M SKOJOTHUS MXOB. 3HAYEHHE MXOB B MPHUPOJAE U
KU3ZHEACATEIbHOCTH YeJ0BeKa. TopdoobpazoBanue. [Teu€nounnku u
AHTOLIEPOTOBBIE.

IlnaynoBuanbie (miaaynbl). OOmas xapakrepuctuka. Mopdonoruueckue
0COOEHHOCTH BEreTaTUBHBIX OPraHoB. OCOOEHHOCTH OpraHU3aluH, >KU3HEHHOTO
HUKJIa [UiayHa OynaBoBuaHoro. IlomoBoe mokojeHue, peayKiuss raMmerogura.
Pacnpoctpanenne u  SKOJIOTMS  IUIAYyHOBUAHBIX. 3HAYEHUWE B IPUPOJE U
UCIIOJIb30BAaHUE YENIOBEKOM. lckomaeMble IJIayHOBHIHBIE. Poib HCKOMaeMbIX
IUTAyHOBUJHBIX B PAaCTUTEIBHOM IOKPOBE MAaJ€030MCKONW 3pbl U B 00pa30BaHUU
KaMEHHOI'O yIJIA.

IHanoporHuKOBHAHBIEC (MANOPOTHUKH M XBouu). OOmas XapakTepucTuKa
NAanOPOTHUKOBUIHBIX. (OCOOEHHOCTM  OpraHU3allMM  BEreTaTHMBHBIX  OPraHOB,
KU3HEHHOTO 1HWKJIa XBoma 1mnoneBoro. CTpoeHne H  KU3HEIEATEIbHOCTh
NanopoTHUKOB. JKW3HEHHBI I[MKJI NANOpPOTHUKOB HA MPHUMEPE MIUTOBHUKA
MY>KCKOro. PacrpocTpaHeHHe U SKOJIOrMs NalnOpPOTHUKOBUAHBIX. 3HAYEHHUE B
IIPUPOLE U KUZHEAEATEILHOCTH YEJIOBEKA.

Jlabopamopnusie u npakmuueckue padomol

N3yyenne ocoOEHHOCTEN CTPOEHUS M >KU3HEHHBIX LUKIOB OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX 3€JIEHBIX, XapOBBIX U KPACHBIX BOJIOPOCIIEH Ha )KMBOM U repOapHOM
MaTrepuaie.

N3ydyeHue cTpoeHHs M KU3HEHHBIX LUKIOB OypbhIX BOJOPOCIEH Ha >KUBOM U
repbapHOM MaTepuale.

N3ydeHne 0coOEHHOCTEN CTpOeHUs KYKyIIKMHA JbHa U carHyma (Ha KHUBBIX U
repOapHBIX OOBEKTaX).



N3ydyenne ocoOeHHOCTEN CTpoeHus IulayHa OyJIaBOBHIHOTO (HA JKUBBIX H
repOapHBIX OOBEKTaX).

N3ydyenne ocoOEHHOCTEH CTPOCHHS XBOIIA MOJICBOTO (HA KUBBIX M TepOapHBIX
00BeKTax).

N3yueHne 0COOEGHHOCTEH CTpPOEHUS MANOPOTHUKA HIMTOBHHUKA MY>KCKOro (Ha
UBBIX U repOapHbIX 00BEKTAX).

CemMeHHBIE pacTeHHsI

TI'osiocemenHbIe. BO3BHUKHOBEHUE CEMEHU — BAXKHBIN ATAIl B HBOJIFOLIMU BBICIINX
pacreHuid. /[peBHUE CEMEHHBIE NAIIOPOTHUKHU, UX POJIb B JAIBHEUIIEM DPa3BUTHHU
CeMEHHBIX pacTeHuid. OONMEe NpU3HAKM CEMEHHBIX pAcTEHHUM Kak Haubosee
OPUCHOCOOJIEHHBIX K  CYIIECTBOBAaHMIO  Ha  cyme. lomocemMeHHble — —
HETAaKCOHOMMYECKass Tpymnmna CeMeHHbIX pacteHuil. OOmas XxapakTepUCTHKa,
0COOCHHOCTH OpraHu3alluu rojioceMeHHbIX. JKU3HEHHBIN [IUKIT XBOMHBIX HAa PUMEPE
cocHbl. Pa3zHooOpa3zue ronoceMeHHBIX. XBoWHbIE, [HHKroBble, CaroBHUKOBHIE,
I'HeroBble. PacnipocTpaHeHUE M AKOJIOTUS FOJIOCEMEHHBIX. 3HAYEHUE B IPUPOJIE U B
XO3SMCTBEHHOM JEATEIIbHOCTH YEIIOBEKA.

Jlabopamopnsie u npakmuueckue padomot

N3yueHne 0coOOEHHOCTEN BHEIIHETO CTPOCHUSI BETOK, XBOW, IIHUIIEK WM CEMSH
XBOWHBIX (€J1b, COCHA, INCTBEHHUIIA).

I{BeTkoBbIe pacTeHusi. OOMmas XapaKTepuUCTHKa IBETKOBBIX. CTpoeHue u
KU3HEACATEIbHOCTh LIBETKOBBIX. [[BETOK Kak oOpraH IOJIOBOIO pa3MHOXKEHHS Yy
MOKPBITOCEMEHHBIX ~ pacTeHuil.  Pa3nooOpa3zue  1BETKOB:  MpaBWIbHBIE U
HEeMpaBWIbHBIE, 000€MoNble U pazaenbHOnobie. OIHOJOMHBIE U JBYIOMHBIC
pactenus. CouBerus (CloxHbIE, TpocThie). [IBeTenne. PazButue MUKpO- U Meracrop.
l'ametsl. Omnbiienue. OrmnonoTBopeHue. 3urora. J[BoWHOE OIUIONOTBOPEHUE Y
MOKPBITOCEMEHHBIX (1IBeTKOBBIX) pacteHuid. Paborer C.I. Hamammuua. YKu3zHeHHBIH
IIUKJT [IBETKOBBIX.

[Inonet u cemena. PasnooOpaszue togoB. Cyxue H  COYHBIE TUIOMBIL.
OnHocemsiHHble U MHoOroceMsHHblie 1ioabl. Comonus. CTpoeHHE CeMsH
JBYIOJbHBIX M OJHOIOJBHBIX pacTeHui. Pa3znooOpasue cemsH. Pacmpocrpanenue
IJIOJJOB M CEMSIH B TpUPOAE. YCIOBHUS MpopacTaHusi ceMsiH. JlpixaHuwe ceMsH.
Pa3Butue nmpopoctka. PactipocTpaHeHue miIo10B U CEMSIH B IPUPOJE.

NupuBunyanbHoe pa3BuTue pacteHud (oHToreHes). Ilepmonbl oHTOreHesa:
SMOPUOHAJIBHBIN, MOJOAOCTH (FOBEHWIbHBIN), 3pEIOCTH (Pa3MHOXKEHUS), CTAPOCTH
(CeHWIbHBIN) Ha MpUMEpPEe MOKPHITOCEMEHHOTO pacTeHus. CTaauu BereTalroHHOIO
nepuofa pacTeHUW Ha MpuUMepe 3JakoB (BCXOMbI, KYIIEHHE, BBIXOJ B TPYOKY,
KOJIOIIICHUE, IIBETCHUE, CO3PEBAHMUE).

Jlabopamopnsie u npaxmuueckue padomaol



Nzyyenune mopdonoruu 1eeTka (Ha >KUBBIX U GUKCUPOBAHHBIX 00BEKTAX).

N3yuenne pasHooOpasus conBeTnii (Ha repoapHBIX 00pasiax).

W3ydeHune CTpoeHHs 3aBsi3W I[BETKA W CEMSMOYKH IO MHKPOCKONOM (Ha
TOTOBBIX MUKpOIpEnapaTax).

N3yuenue cTpoeHust CEMsIH TOKPBITOCEMEHHBIX PACTECHUM.

W3ydeHune cTpoeHus TIO0B U COTUIOIUH.

CrpoeHue ¥ KU3HEAEATEIbHOCTh CEMEHHBIX PaCTeHH I

IloOer u moderoBbie CHCTEMBI

[To6er. Mopdomnorus mobera. CrtpoeHue 0OTMCTBEHHOTO To0era. VYsedn.
Mexnoysnue. MetamepHocTh. PazHooOpa3ue moderoB. YKOpoUEHHbIE U YITUHEHHBIE
noGeru. BereratuBHble u reHepaTuBHble mooOeru. Ilonoxenue mobera B
npoctpancTse. Bunonsmenénnbie moderu.

[Touka — 3avarounslii mnober. CrpoeHue moukH. Pa3HOOOpa3ue Mouek:
BETETaTUBHbBIE, BETECTAaTUBHO-TEHEPATUBHBIEC, I'€HEPATUBHbBIC, OTKPBITHIE, 3aKPbITHICE.
Bepxymieunsie, 60koBbI€ (TTA3yIIHBIC) U MPUIATOYHBIC TTOUKH.

Crebenb. Mopdonorust crebmns. @opma credneld y TpaBSIHUCTBHIX U JPEBECHBIX
pacTeHUM.

Anaromusi  crebnsi.  CrpoeHue cTeONns  ABYAOJABHBIX W OAHOJOJIBHBIX
TPaBSHUCTBIX pacTeHui. Pacmnonoxkenue npoBoasmux TkaHeil. CtpoeHue crels
JPEBECHBIX PACTECHUM.

OyHkiuu cTednsa. Mexannueckasi, TpaHCOpTHas. BereraruBHOe pa3MHOXKEHUE
LIBETKOBBIX PAaCTECHUM.

Jemoncmpayua onvima — TEPEIBUKEHUE MUHEPAIBHBIX W OPraHUYECKHUX
BELIECTB I10 CTEOI0, BUJOM3MEHEHHBIX TOOETOB.

Jlabopamopusie u npaxmuueckue padomel.

N3yuenne mopdonorun mnobOera Ha KUBBIX OOBEKTaX WM Ha TepOapHBIX
obpasnax.

N3ydyeHnne cTpoeHHs BETeTAaTHUBHBIX, TC€HEPATUBHBIX W CMEIIAHHBIX ITOYEK.
Pa3nooOpa3ue novex y JpeBeCHbIX PaCTCHUM.

N3yueHne mONEpevyHoro CHuja CTBOJIA PACTEHUW U aHAIW3 BIUSHUSA
JKOJIOTHYECKHUX YCIOBUN HA Pa3BUTHE PACTCHUM.

N3yyenne ocoOEHHOCTEH aHAaTOMUYECKOTO CTPOEHUS CTEONsl JBYAOIBHBIX H
OJTHOJIOJIbHBIX TPaBSHUCTBIX PACTEHHM (HA >KUBBIX OOBEKTaX WM Ha repOapHBIX
obOpasiax).

N3yyenne o0cCOOEHHOCTE aHATOMHYECKOTO CTPOCHHUSI CTeONsi JIPEBECHBIX
pacTeHUN.

W3ydeHue TpaHcIopTa BEIIECTB B cTelIIe.



N3yuenne metamopd030B moodera.

JIuct. Mopdoinorus nucra. JIucroBas miacTUHKA, OCHOBAaHUE JIMCTA, YEPEIIIOK,
NPWINCTHUKH. Pa3zHooOpasue mmucTheB: (POPMBI JTUCTOBBIX IUIACTHHOK, JKHJIKOBAHUE
JIMCTBHEB, MPOCTHIE U CJIOXKHBIE JIUCThA. JIMCTOPACTIONOKEHNE U JIUCTOBAsT MO3auKa.
BugonsMeHneHus: TMCTHEB U UX (PYHKIUU.

AHaromusl JHCTa. DnujepMa U YCTbUUHBINA ammapar. Mesodumi. [IurMeHTsI
mucta. [lmactunel.  XKunmku  (COCyIUCTO-BOJIOKHHUCTBIE IMy4yku). (OcCOOEHHOCTH
CTPOCHMUS CBETOBBIX U TEHEBBIX JINCTHEB.

QOyHKIMM JUCTA. 3amacaroiiasi, 3allluTHasl, BEreTaTMBHOE Pa3MHOXKEHHUE U
npyrue (yHknun. Tpancnupamuss U Tra3o00MeH. BimsHue BHENIHMX YCJIOBHMA Ha
Tpancnupanuto. Porocuntes. 3nadeHue porocunresa. Kocmudeckast posib 3e1EHBIX
pactennii (K. A. Tumupszes). Jlucronana, ero mpuYMHbBI, MEXaHU3M U 3HAYCHUE B
YKU3HU PACTEHUS.

/Jlemoncmpayusa onvimog: BbIICICHUE MHUIMEHTOB JIMCTa Ha NpUMEpE
CIIUPTOBOM BBITSKKU XJIopoduiia; 00pa3oBaHHE Kpaxmaia B 3€JIEHBIX JUCThAX Ha
ceery (purypsl FO. Cakca); BIusiHUE CHJIBI CBETA HA BBIJICIICHUE KUCIOPOIa BOJHBIMU
pacTteHus MU (MTOICYET My3bIPHKOB KUCIOPO/IA).

Jlabopamopnvie u npakmuueckue padomeol.

N3yuenne mopdomoruu 1ucra Ha )KUBBIX 00bEKTAX WU TepOapHbIX o0pa3iax.

Tunsl u GopMyJIBI TUCTOPACTIOTOKEHUS.

HccnenoBanne aHATOMUY JIUCTA € TIOMOIIBIO CBETOBOTO MUKPOCKOIIA.

N3yyenune metamopdo30B JIuCTA.

Kopenb u kopHeBble cuctembl. Mopdonorus xopHs. Bunsl kopueid. Tums
KOPHEBBIX CHCTEM.

Anaromust kopHs. 3o0Hbl KOpHS. KopHeBoii uexsmmk. CTpoeHuEe KOpHsS Ha
MOIMIEPEYHOM CpE3€ B 30HE BCACHIBAHUA.

OyHKIMU KOpHA. 3akperyieHue pacTeHuss B cyoOctpare. BcacwkiBanue wu
IIPOBEACHUE BO/BI 1 MUHEPAJIBHBIX BEIIECTB. 3allaCaHUE MMUTATEIIbHBIX BEILIECTB.

MuHepanbHOe mnUTaHuEe pacteHud. llocTyruieHue BOIBI W MHUHEPAIBHBIX
BeniecTB. KopHeBoe naBieHHe. DJEMEHTh MUHEPAIBHOTO MHUTAHHUS (Makpo- H
MUKPO3JIEMEHTHI). BhIpalnBanue pacTeHUN METOJIaMH TUAPOIIOHUKU U a3POIOHUKHU.
ObecnieueHne yCIOBHM JUIS ABIXAHUS KOPHSI.

Jpixanue kopHsi. CHHTE3 OMOJIOTMYECKH aKTHUBHBIX BeElIeCTB. BereraTruBHOE
pa3sMHOXXeHHe. Bunonsmenenus: KopHed u ux QyHKIHH.

/Jlemoncmpayua OTpacTaHUsl NIPUAATOUYHBIX KOPHEH HA MPUMEPE CMOPOAUHBI U
JIPYTUX PACTeHHI; MOCTYIUICHHUS BOABI U3 MOYBBI B KOPEHb, HATHETAIOIIETO IEHCTBUS
KOPHS; BUJOM3MEHEHHBIX KOPHEM.

Jlabopamopnsie u npakmuueckue padomoi



N3yyenune mopdonoruu KopHs Ha )KUBBIX 00BEKTaX WM repOapHbIX 00pasiax.

N3ydyenne aHaTOMUYECKOTO CTPOEHHUS KOPHS Ha TOTOBBIX MUKpOIIpenaparax.

N3yueHne cTpOeHHMs KOHUYMKA KOpPHsS IPOPOCTKA IIIECHHIBI W IEPBUYHOIO
CTPOEHHUSI KOPHS UpHca (WU APYroro pacTeHus).

N3yueHne cTpoeHUsI KOPHEBBIX BOJIOCKOB C IMTOMOIIBIO CBETOBOTO MUKPOCKOIIA.

HccnenoBanue BIMSIHUSA BO3/1yXa HA PA3BUTUE KOPHEM.

N3yyenune metamop(}o30B KOpHS.

BereraruBHoe pa3MHOKeHUEe pacTeHMH. DBereraruBHoe pa3sMHOXEHHUE
IBETKOBBIX PAacCTEHUA M €ro 3HAYEHHE B E€CTECTBEHHBIX YCIOBUSIX M B
CEJbCKOX035IICTBEHHOM mpakTuke. OCHOBHBIE (DOPMBI BET€TaTUBHOTO Pa3MHOKEHHUS:
KOPHSIMHM, JIMCTBSMH, HAJI3€MHBIMM U TOA3EMHBIMH TnoOeramu. PasmHokeHue
npuBuBKoi. Pabotel U.B. Muuypuna. KnonupoBanue pacteHuii. MUKpOKIOHAIBHOE
pa3MHOXKEHHE pacTeHuil. KieTtouHas WHKEHEpHs KaK COBPEMEHHAS TEXHOJOTHS
Pa3MHOKEHHUSI pACTCHUIA.

[TouBa. PaGorst B.B. J[lokywaeBa o mouBe. XapaKTepUCTHKA IOYBHI.
Pasnoo6pasue mous. [lnogoponue mouBsl. YmoOpenwus. Hapyienus mMuHepaibHOTO
NMUTAHUS PACTCHUH. ATrpoTeXHWYecKne npuémbl 00paboTku mouBkl. [loHsTHE O©
ceB000OPOTE U €ro 3HAYECHUH /ISl BBIPALIMBAHUSA CEIIbCKOXO35MCTBEHHBIX KYIBTYP.

Jlemonucmpayua cnocoOOB BEreTaTUBHOTO PA3MHOXKEHUS Ha IpUMeEpe
KOMHATHBIX PACTCHUMU.

Jlabopamopnusie u npakmuueckue padomot

N3yueHne MuTO3a B KOPEIIKE JTyKa.

N3yyenne >ku3HEHHBIX [UKIIOB PacTeHUI Ha repObapHbIX 0Opasiax.

MeTtoapl MUKPOKJIOHAJIBHOTO PA3MHOKEHUS PACTCHUN.

Kaaccupukanusa nBerkoBbiX. OpHoponbHblie W JIBynonbHble. CemelicTBa
IIBETKOBBIX. JBynoJyibHbIE: KpecrousetHsie, Po3ouBeTHbIe, ITacn€noBkle,
CnoxnoreTHble, MoTblibkoBbie (BoOoBbIe), 3oHTHYHBIE. OIHOMONBHBIC: 3JaKH,
AwmapwinucoBsle, Jlunelnsle. Opxunnabie. OTIMUUTENbHBIE NpU3HAKU. DOpMyIbl U
IyarpaMMbl IBETKOB. JIMKOpacTyllve M KyJAbTYpPHBIE MPEICTABUTEIN CEMEWUCTB, UX
3HAQUYCHHWE B NPUPOAEC U MCIOJIB30BAHHUE YEIIOBEKOM. PacnpocTpaHeHue U 3KOIOrus
LBETKOBBIX.

Jlabopamopnsie u npaxmuueckue padomol

N3yuenne OTJIMYUTENBHBIX  NPU3HAKOB  IIPEACTABUTENIEM  CEMEMCTB
NOKPBITOCEMEHHBIX.

Onpenenenue MNpeaCTaBUTENEH PaA3IMYHBIX CEMEUCTB C HCIIOJIb30BAHUEM
ONpeeNnTeNel PACTEHUI WIIA ONIPEAEIUTENBHBIX KAPTOUEK.

JKoyorus pacreHuii. PacrteHusi B NpUPOAHBIX CO001IECTBAX



Pactenus u cpena oOutanus. Dxonorunyeckue (akropbl. PacTeHus u yciaoBus
HEXWBOW NPUPOABL: CBET, TEMIEPATYypa, BIAXKHOCTh, MUHEPAIbHBII COCTAB IOYBHI.
DKOJIOTMYECKUE TPYIIbl pAaCTEHUN. PacTeHUst U yCcIIOBUS )KMBOM MIPUPOIBL: IPSIMOE U
KOCBEHHOE BO3/ICMCTBHE OPraHU3MOB Ha pacTeHHs. B3auMOCBSI3M pacTeHH MEXIy
c000Ii U ¢ IPyTUMH OpraHU3MaMHu.

3HaueHWE TIOUYBEHHBIX OPraHU3MOB JUIsl TNHUTaHUA pacTeHuil. Puzocdepa.
bakrepuanbhbie KiIyOeHbKHM. Mukopuza (HAO- U IKTOMHUKOpU3a). 3esIEHbIC
ya0OpeHusl.

PactutenpHoe  coobOmiectBo  (¢uroreHo3).  bumomeHo3.  DkocucTema.
buopasnooOpasue. BuoBoil cocTaB pacTUTENbHBIX COOOIIECTB, TOMUHHUPYIOIIUE B
HUX BHJIbBl pacTeHui. PacnpeneneHue BHUIOB B PACTUTENBHBIX COOOIECTBAX.
ApycHocth. PacTuTenbHble cooOImiecTBa: jeca, jyra, 00j0Ta, TYHIpPHI, IMYCTHIHU.
[IpucnocoOneHHOCTh pacTeHUil K cpelie U MecTaM oouTaHusi. CMeHa pacTUTEIbHBIX
coobmiecTB. PacTuTenbHOCTH (pacTUTENbHBIN MOKPOB). Diiopa.

B3aumocs3p  opranu3moB. MHbekimonHble 0O0J€3HM pacTeHUH U UX
Bo3OyauTenn. BupycHsle (Mo3zamuHass 0oje3Hb Tabaka, TIECTPOJICTICCTHOCTH
TIOJIbIIAHA U JIPYTHE), TPUOKOBBIC (pXKAaBUMHA, MyYHHCTAsl poca) W OaKkTepuaIbHBIC
(MOKpast THWIb) 3a0oneBaHus pacteHud. Mmmynurter y pacrtenuil. IIpuunHb
pacnpocTpaHeHus] UHPEKUMOHHBIX Oone3Hel pactenuil. [IpuHuunel npodunakTuku
U JieyeHUs! UH(PEKIIMOHHBIX 00JIe3HEN PACTEHHI B MPAKTHKE paCTEHUEBOICTBA.

IKCKypcuu uiu U0e0IKCKypcuu

N3ydyenne BUIOBOTO cOCTaBa M OSKOJOTMUYECKOTO COCTOSHUSL OIHOTO U3
pacTUTEIbHBIX COOOLIECTB PErHOHA.

Jlabopamopnsie u npaxmuueckue padomol

N3ydenne OCOOCHHOCTEH CTPOCHHUS PACTEHHH pPa3iIMYHBIX SKOJOTHYECKUX

TPyIIIL.

PacTuTe bHBIA MUP U AEATEJNbHOCTDH YeJ10BeKa

Pazeutne pacturenbHoro mupa. JKusHp pacteHuid B Boge. IlepBbie HazemHbIe
pactenusi. OCBOEHME pPACTEHHUSIMU CyIIU. OTamlbl Pa3BUTHS HA3€MHBIX PAacCTEHUU
OCHOBHBIX CHCTEMaTHYECKUX Tpynm. PUHHOGUTE — TEepBbIe HA3EMHBIE COCYIUCTHIC
pactenus. llosBienue TkaHen M OpraHoB. Posb APEBHUX IAIIOPOTHUKOBUIHBIX.
YCn0XHEHNE paCTUTEIBHOTO MUPA B IIPOLIECCE IBOJIOLIMH.

[Taneo6oranuka. Mckomaembie octatku pacteHuil. Okamenenoctu. OTHeyarku.
«OKuBbI€ HCKOIIaEMBbIE» CPEAN COBPEMEHHBIX PACTEHUM.

KynbrypHble pacteHuss u uUX TpoucxoxiaeHue. LleHTpsl MHOrooOpasus u
MIPOUCXOKJICHUS KyIbTypHBIX pactenuii (mo H.M. BaBunosy). Kynbrypa 3emienenus.
KynberypHbie pacTeHus CEJIbCKOXO35MCTBEHHBIX YTOJWN: OBOILIHBIE,



IUIOIOBO-ATO/IHbIE, ToJeBble. [IpeacTaBneHuss O cCeleKUUUM W OMOTEXHOJIOTHH.
Metonpl BBIBEICHUSI HOBBIX COPTOB pACTEHHUW. BO3HHKHOBEHHWE KOHTPACTHBIX
NPU3HAKOB y pacTeHui omHoro Buaa. MckyccTBeHHBIH 0TOOp. HaciemcTBeHHOCTD,
U3MEHYMBOCTH. CO37jaHNE HOBBIX IIPOAOBOJILCTBEHHBIX KyIbTYp. IIponoBoIbCTBEHHAS
Oe3omacHOCTh. baHku ceMsiH.

Pacrenust ropona, 0COOEHHOCTh TOPOJACKON (uiopbl. 3aHOCHBIE U A0OPUTEHHBIE
BUbl. CHHaHTpONHbIE, COpHbIE pacteHus. MuTpomyuentsl. Ilapku, necomapkw,
CKBEpbl, OoTaHuueckue cajnpl, naeHapapuu. O3eneHenue. KomuaTHbIe pacTeHws,
LIBETOBOZICTBO.

[TocnencTBus AEATENBHOCTH YEIOBEKA B 3KocHucTeMax. OXpaHa pacTUTENBHOTO
Mupa. BoccTaHOBIEHHE YHCIEHHOCTH PEAKUX BUAOB pacTeHuil. Ocobo oxpaHsemble
npuponansie Tepputopun (ganee — OOIIT): 3anoBeaHNKH, 3aKa3HUKH, HALIUOHAJIbHBIE
napku, ouocdepusie 3anoBeqHuku. Oxpana pacreHuid. Pacrenus KpacHoil kHUTH
Poccuiickon ®@enepanuu.

IKCKypcuu uiu 6u0eoIKCKypcuu.

Pa3ButHe pacturenbHOro mupa Ha 3emiie (PKCKYpCHsl B MaJIC€OHTOJIOTUYECKUIN
WJIU KpaeBeaueCcKuil My3en).

Jlabopamopnvie u npakmuueckue padomeol.

N3ydenue cenbCKOX03sIMCTBEHHBIX PACTEHUN CBOETO PETMOHA.

N3yueHne copToBBIX 0COOEHHOCTEH KYIBTYPHBIX PACTCHUIA.

8 KUIIACC

1. 7KMBOTHBIN OPraHu3M

3001101 — HayKa O )KUBOTHBIX. Pa3neinsl 30010run. CBsi3b 300JI0TMH C IPYTUMU
HayKaMU Y TEXHUKOM.

OOmue mnpu3Haku  KUBOTHBIX. OTIWYMA ~ JKMBOTHBIX OT  PACTEHUM.
MHuorooOpa3zue kMBOTHOTO Mupa. OJHOKJIETOYHbIE U MHOTOKJIETOUHBIE JKUBOTHBIE.
dopMma Tena KUBOTHOTO, CHMMETPHS, pa3MEpPHI TEJIA U IPYTOE.

XKuBotHas knerka. OTkpbiTHE >XUBOTHOW KieTku (A. JleBenryk). Ctpoenue
KUBOTHOM KJIETKH: KJIETO4YHas MeMOpaHa, OpraHoOMIbl MEpEeABIKEHUs, SOApO C
SIIPBIIIKOM, IIUTOIUIa3Ma (MUTOXOHJPUHU, NUIIEBAPUTEIbHBIE U COKPATUTEIbHBIC
BaKyOJIM, JIM30COMBI, KJIETOYHbIM wLeHTp). Ilpomecchl, mpoucxonsmme B KIETKE.
Henenue knetku. TkaHu KUBOTHBIX, UX pazHooOpasue. OpraHbl U CUCTEMbI OPraHOB
XKUBOTHBIX. OpraHn3M — €IMHOE LIEJIOE.

Jlabopamopuuvie u npakmuueckue padbomeoi.

HccnenoBanue moa MUKPOCKOIIOM TOTOBBIX MUKPOIIPENAPATOB KIETOK M TKaHEH
KUBOTHBIX.

2. CTpoeHue ¥ )KU3HeAEATEIbHOCTh OPraHNU3Ma )KUBOTHOT'O



Omnopa u ABMKeHUE XKUBOTHBIX. OCOOEHHOCTH THAPOCTATHUYECKOTO, HAPY>KHOTO
U BHYTPEHHEro CKelieTa Yy JKHBOTHBIX. llepenBumkeHue y OIHOKIETOYHBIX
(aME€OOBHIHOE, KI'YTUKOBOE). MBIIlIEUHbIE JBM)XKCHHS Y MHOTOKJIETOYHBIX: HOJET
HAaCEKOMBIX, MNTHULl, IUIABAaHUE PbIO, JBUKEHUE MO CyIIE MO3BOHOYHBIX >KMBOTHBIX
(mon3anue, Oer, Xxonb0a u apyroe). Priua’kHble KOHEYHOCTH.

[lutanue W nuUIIEBapeHHE Yy S>KUBOTHBIX. 3HaueHue nuTaHus. llutanue wu
NUIIEBAPEHHE Y  MNPOCTEWIIMX. BHYTpUNOIOCTHOE U BHYTPUKIETOYHOE
NUIICBApEHUE, 3aMKHYTas M CKBO3Has  IHIIEBAapUTENIbHAS  CUCTEMA Yy
Oecro3BoHOYHBIX. [IuIIeBapUTENbHBIM TPAKT y MO3BOHOYHBIX, MHILEBAPUTEIbHBIC
xene3pl. PepMeHTbl. OCOOEHHOCTH MUILEBAPUTEIBHON CUCTEMBI Y MPEACTABUTENEH
OTPSAI0B MIIEKOITUTAOIINX.

JIpixaHue KUBOTHBIX. 3HAYECHHE JbIXaHHs. ['a3000MeH yepe3 BCIO MOBEPXHOCTh
kietku. XKabepHoe apixanue. Hapyxuble u BHyTpeHHHE ka0pbl. KoxkHoe, TpaxeitHoe,
A€rouyHoe JpixaHue y oourtarened cymu. OcoOEHHOCTH KOXKHOTO nbixaHus. Ponb
BO3IyIIIHBIX MEIIKOB y NTHLI.

TpaHcnopT BEIIECTB Yy XUBOTHBIX. Ponb TpaHCIOpTa BEIIECTB B OpraHU3MeE
KUBOTHBIX. 3aMKHYTasi U HE3aMKHYTasl KPOBEHOCHBIE CUCTEMBI y O€CIIO3BOHOUYHBIX.
Cepaue, kpoBeHOCHble cocydabl. CHIUHHOM W OpIOIIHOM COCYHbI, KalmWUISAPBI,
«JIOKHBIE cepaua» y JokIeBoro uepBa. OCOOCHHOCTH CTPOCHMSI HE3AMKHYTOU
KPOBEHOCHOM CHUCTEMBl y MOJUIIOCKOB M HacekoMbIX. Kpyrum kpoBooOpaiieHus u
OCOOEGHHOCTM CTPOEHUS CcepAell y TO3BOHOYHBIX, YCIOKHEHHE CHCTEMbI
KpOBOOOpAILICHHUS.

Boigenenue y >KMBOTHBIX. 3HAUE€HUE BbIIEJICHHUS] KOHEUHBIX MPOAYKTOB OOMEHa
BeniecTB. COKpaTUTENIbHBIE BAKYOIU Y MPOCTEHIINX. 3BE3UATHIE KIETKH U KAHAJIbLIbI
y IUIOCKMX YE€pBEH, BBIICIUTENIbHbIE TPYOOUKHM M BOPOHKHM Yy KOJIBYATBIX YEpPBEM.
ManpnurueBbl cocyabl 'y HaceKoMmbiX. llouku (TynOBHMILHBIE M  Ta30BbIE),
MOYETOYHUKH, MOYEBOM TYy3bIph Yy TMO3BOHOYHBIX >KMBOTHBIX. (OCOOEHHOCTH
BBIJICTIEHUS Y NITUL, CBA3aHHBIE C ITOJIETOM.

[ToxpoBel Tena y >KUBOTHBIX. [IOKpOBBI y O€CIO3BOHOYHBIX. YCIOKHEHHE
CTPOCHMsI KOXKHM y TMO03BOHOYHbIX. Koka kak opraH BblieneHus. Poiab Koy B
terooraade. [IpousBogubie koxu. CpeAcTBa MAacCMBHONW W AKTUBHOM 3alllUThI Y
KUBOTHBIX.

Koopaunatus u perynasuus KU3HEAEATEIbHOCTH Y )KUBOTHBIX. Pa3apaxkuMocthb
y OJHOKJIETOYHBIX XUBOTHBIX. Takcuchl ((hoToTakcuc, TpoPOoTaKCUC, XEMOTAKCUC U
npyrue Takcuchl). HepHas perymsauus. HepBHast cucrtema, e€ 3Haduenue. HepBHas
cucTteMa y 0Oecro3BOHOYHBIX: ceruatas (nuddys3Has), cTBojoBas, y3ioBas. HepBHas
CUCTEMa Yy TIO3BOHOYHBIX (TpyOuaras): TrOJOBHOM M CIOMHHOHM MO3I, HEPBBI.
VYcnoxkHeHre TOJIOBHOTO MO3Ta OT pbl0 A0 miiekonuTammux. [losBrenue Oompminx



NOJTyIIapui, KOpbl, 60po3a u u3BWIKH. ['ymMopanbsHas perynsanus. Poins TopMOHOB B
*Ku3HU KUBOTHBIX. [lonoBbie Topmonsbl. [lomoBoit mumopdusm. Opransl 4yBCTB, UX
sHaueHue. Penenropsl. [Ipocteie u cnoxHbIe ((haceTodHble) Ta3a y HACEKOMBIX.
Opran 3peHusi 1 ciayxa y TO3BOHOYHBIX, UX YclokHeHue. Opranbsl 000HSHUS, BKycCa U
ocCsi3aHUs Y OECMO3BOHOUYHBIX U MO3BOHOYHBIX KMBOTHBIX. OpraH OOKOBOW JIMHUU Y
pHIO.

[ToBeaenue xuBOTHBIX. BpoxkiéHHOE 1 MpuoOpeTéHHOE NOBEICHHE (MHCTUHKT U
HaydyeHue). Haydenwue: yciioBHble pediekchl, UMIPUHTUHT (3ameyariieHue), WHCAUT
(moctmxenue). [loBeaenue: nuieBoe, 000OPOHHUTEIBHOE, TEPPUTOPHATBHOE, OpadHOE,
uccneaoBaresbckoe. CTUMYIIbI TOBEJEHUS.

PasMHOXKEHHME W pa3BUTHE JKUBOTHBIX. becnosioe pasMHOXKEHHE: [IEJICHHE
KJIETKH OJTHOKJIETOYHOIO OpraHu3Ma Ha JBe, MoukoBaHue, (parmenTtanus. [lomnosoe
pasMHokenue. [IpeumymiecTBo mojoBoro pasMHOkeHus. [lonoBble  KeJe3bl.
SAnunvikn u cemeHHUKU. [lonoBeie kieTku (Tamersl). OmuogoTBOpeHUE. 3UTOTa.
[Taprenorenes. 3aponpiieBoe pazputue. CTpoeHue siiiia NTUIbl. BHyTpuyTpoOHOE
pa3BUTHE MJICKOMUTAIOMINX. 3apojbliieBbie 00omouku. [lnamnenra (aeTckoe Mecrto).
[Tynounsrii kanatuk (mymoBuHa). [locTamMOpuoHaNbHOE pa3BUTHE: TPSIMOE,
Henpsmoe. Meramopdo3 (pa3BUTHE C TPEBPALLECHUEM ): TTOJHBIA U HEMOJIHBIM.

Jlabopamopnusie u npakmuueckue padbomeoi.

O3HaKOMJICHHE C OpraHaMM OIMOPBI U JIBMXKCHUS Y )KUBOTHBIX.

N3ydyenune cnoco0OB NOMIOMICHUS] MUILU Y 5KUBOTHBIX.

N3yyenune cnocoOOB AbIXaHUS Y KUBOTHBIX.

O3HakoOMIIEHHE C CUCTEMaMH OPraHOB TPAHCIIOPTA BEIECTB Y JKUBOTHBIX.

N3yueHne moKpOBOB Tea Y KUBOTHBIX.

N3yueHne opraHoB 4UyBCTB Y )KUBOTHBIX.

dopMHUPOBAHUE YCIOBHBIX PE(IICKCOB Y aKBAPUYMHBIX PBIO.

Crpoenue siilia 1 pa3BUTUE 3apOJIbIIIA NTULBI (KYPHUIIBI).

3. Cucremarnyeckue rpynnbl )KUBOTHBIX

OCHOBHBIE  KaTe€ropuM CHUCTEMAaTUKH JKMBOTHBIX. Bua kak OCHOBHad
CUCTEMaTHYecKasi Kareropusi >KMBOTHbIX. Kiaccudukanus xuBoTHbIX. CuHcrema
XKUBOTHOrOo Mupa. CHucTeMaTHuyecKhe KaTeropuu >KMBOTHBIX (LIApCTBO, THI, KIacc,
OTpsii, CEMEICTBO, poOA, BHJ), HX CONOAYMHEHHE. buHapHas HOMEHKJIarypa.
OtpaxxeHHe COBPEMEHHBIX 3HAHUW O MPOUCXOKICHUU UM POACTBE >KUBOTHBIX B
KJ1acCU(pUKAIIUU KUBOTHBIX.

OnHOKIIETOUHBIE KUBOTHBIE — mpocTeimmue. CTpoeHrne 1 KU3HEAESITEIbHOCTD
npocreimux. Mecroobutanue u oOpa3 ku3Hd. OOpa3oBaHHe LHUCTHI TpU
HEONMAronmpusATHBIX YCIOBUSAX cpelsl. MHorooOpasue mpocTelmnx. 3HaueHHe
NPOCTEUIINX B TMPUPOJAE M JKU3HH uYeloBeka (oOpa3oBaHWE OCAJOYHBIX MOPO,



BO30ynuTenu 3a0oyeBaHuil, CHMOMOTHYECKHE BUbI). [lyTn 3apakeHusi yenoBeka U
Mepbl MPOQPWIAKTUKY, BBI3BIBAEMBIE OJHOKJICTOYHBIMU KUBOTHBIMU (MaJISIPUITHBIN
TJ1a3MOJIHIA ).

Jlabopamopnuvie u npakmuueckue padbomut

UccnenoBanne crpoeHuss uHpy3opuu-Typenbku W HabOmoneHwe 3a e
nepeaBrmkeHneM. Mzyuenne xemorakcuca.

MHuoroo0pa3ue nmpocTelimux (Ha roTOBBIX Mpenaparax).

N3roroBienne mMozaenu KIETKHU MpocTeimero (aMEéobl, HHPY30pUU-TY(HETbKH U
Jpyroe.).

MHOroK/JIeTOYHbIE JKMBOTHBIE. KumeyHonosocTHble. OOmas
xapakrepuctuka. Mecroobutanne. OCOOEHHOCTH CTPOEHUS M KU3HEACITEIbHOCTH.
DKTo/lepMa W DHTOJAEpMa. BHYTPHIIONOCTHOE M KJIETOUHOE TepeBapUBaHHE MHIIH.
Perenepanus. Peduexc. becnonoe pasmHoxkenue (moukoBanue). IlomoBoe
pPa3MHOXKEHHE. I'epmadponutusm. PaznenpHoOMnONBIC KHILIEYHOIIOJIOCTHBIE.
MHuorooOpa3ue KHUIIEYHOMOJIOCTHBIX. 3HAYEHUE KHIIEYHOIOIOCTHBIX B MPUPOJE U
KU3HU yesioBeka. KopamtoBbie moiumsl U uX poiib B pudooOpa3oBaHUU.

Jlabopamopusie u npakmuueckue padomeot.

HccnenoBanne CTpPOCHHST TPECHOBOMHOM THAPHI W €€ TepenBIKCHUS
(IIKOJTBHBIN aKBapUyM).

HccnenoBanne mMTaHWS THAPHI AapHUSAMH ¢ IUKIONAMU  (IITKOJIBHBIHA
aKBapUYyM).

N3roroBieHue Mojieu NPeCHOBOIHOMN THIIPHI.

Ilnockmue, Kpyriable, KoabuaTble 4YepBH. OOmas XapakTEepUCTHKA.
OCOOCHHOCTH CTPOCHUS W >KU3HEACSITEIBHOCTU TUIOCKUX, KPYIIBIX M KOJIBYATHIX
yepBeil. MuorooOpasue yepseil. [lapasutnueckue TIOCKue U Kpyriibie yepBu. [[UKiThI
pa3BUTHs TIEYEHOYHOTO COCANBIIUKA, OBIYHETO IEIMHS, YEOBEYECKOW acCKapuabl.
UepBu, WX TMPUCIOCOONEHUS K TMapa3suTU3My, BpEI, HAHOCHUMBIM YEIIOBEKY,
CEJIbCKOXO3SIICTBEHHBIM PACTEHUSIM W SKMBOTHBIM. Mepbl MO MpeaynpekIeHUI0
3apa)keHus Mapa3uTUYECKUMU YepBiMu. Poiib uepBeit kak mouBooOpas3oBaresei.

Jlabopamopnsie u npakmuueckue padomel.

HccnenoBanne BHENIHETO CTPOSHUS JIOKIEBOrOo uepBs. HabOmiomenuwe 3a
peaxiueit 10KIeBOro YepBs Ha Pa3IpaskuTEIH.

HccnenoBanne BHYTPEHHETO CTPOEHUS JOXKACBOTO YepBsl (HA TOTOBOM BIaKHOM
npenapare ¥ MUKpoIpemnapare).

N3yyenune mnpucnocoOseHnid Mapa3uTUYECKUX YepBed K Mapazutusmy (Ha
TOTOBBIX BIKHBIX U MUKpPOIIpENaparax).



Unenncronorue. OOmas xapakrepuctuka. Cpenbl >xu3Hu. Bremnee wu
BHYTPEHHEE  CTPOCHHE  WICHHCTOHOTUX.  MHOrooOpasue  4WICHHUCTOHOTHX.
IIpencraBuTenu Kiaaccos.

Pakoo6pa3zubie. OcCOOEHHOCTH CTPOCHUSI U )KU3HEEATEIIbHOCTH.

3HayeHue pakooOpa3HbIX B MIPUPOJIE U )KU3HU YEIIOBEKA.

[TaykooOpa3ubie. OCOOEHHOCTH CTPOEHHUS U >KU3HENESTEIbHOCTH B CBS3U C
KU3HbIO Ha cymie. Kieny — BpeauTenn KyJlIbTypHBIX PacTeHUN W Mephl OOpbOBI
HuMmu. [lapazutuueckue Kienm — BO3OYIUTENN U MEPEHOCYUKN OMACHBIX OOJe3HEH.
Mepsl 3a11uTHI OT KiIemei. Poib kiremniel B moYBooOpa3oBaHUM.

Hacexombie. OCOOEHHOCTH CTPOCHHS W >KH3HEACATEIHHOCTH. Pa3MHOXeHUe
HACEKOMBIX M THUIIbI pa3BuTusa. OTpsabl HaceKOMbIX: [IpsiMokpbuibie, PaBHOKpBLIBIE,
[Tomyxectkokpouible, Yenryekpoeuible, JKecTkokpbuible, llepenoHYaTOKpHUIbIE,
JIBykpbUIble U Jpyrue. Hacekomble — MEpeHOCUMKH BO30yIUTENEH W THapa3uThl
YeJIoBEKa W JIOMAalllHUX >KUBOTHBIX. Hacekomble-BpenuTenu caga, Ooropoja, Iods,
neca. Hacexomple, CHMXKalOIIME YUCICHHOCTh Bpeautesien pacreHuil. [loBenenue
HAaCEKOMBIX, WHCTUHKTBI. Mepsi o COKpAIIEHUIO YUCJIEHHOCTHU
HACEKOMBIX-BpPEIUTENCH. 3HAYEHUE HACEKOMBIX B IPUPOJIE U KU3HU YEJIOBEKA.

Jlabopamopnwie u npakmuueckue padomeol.

HccnenoBanne BHEIIHETO CTPOEHUS HACEKOMOro (Ha MmpuMepe MaiCKOro >Kyka
WU APYTUX KPYIHBIX HACEKOMBIX-BPEIUTEIICH ).

O3HakoMJIEHHE C PA3IMYHBIMU TUIIAMU PAa3BUTHSA HACEKOMbBIX (Ha MpuUMepe
KOJUICKIIUH).

MoJsutiocku. OOmias xapakrepuctuka. Mecroobutanne MoutrockoB. CTpoeHue
U TPOLIECCHI KU3HEIAEATEIbHOCTH, XapaKTepHbIE JJis OpPIOXOHOTHX, JIBYCTBOPYATHIX,
TOJIOBOHOTHX MOJUIFOCKOB. UYepTbl NpPUCHOCOOIEHHOCTH MOJUIKOCKOB K Cpese
oOutanus. Pa3mMHOXeHHME MOJUTIOCKOB. MHOroo6pa3sue MOJUTIOCKOB. 3HAu€HHE
MOJITIOCKOB B IIPUPOJIE U KU3HH YEIOBEKa.

Jlabopamopuuvie u npakmuueckue padbomeoi.

HccnenoBaHne BHEIIHETO CTPOEHUS PAaKOBHUH TPECHOBOAHBIX W  MOPCKHX
MOJLTIOCKOB (paKOBUHBI 0€33yOKH, TIEPIOBUIIBI, IPYIOBUKA, KATYIIKU U IPYTHE).

XopaoBbie. OOmasi XapakTepUCTUKA. 3apOABIIIEBOE Pa3BUTHE XOPIOBBIX.
Cucremarnyeckue rpynmsl xopaoBbix. [loatun becuepennsie (nanuetHuk). [ogrun
UYepennbie, wim 1103BOHOUHBIE.

Ppi0b1. OOmias xapakrepucTuka. MecTooOMTaHME W BHEUIHEE CTPOEHUE PhIO.
OcoOEHHOCTH  BHYTPEHHETO CTPOCHUS M  MPOIECCOB  KU3HEACATEIHHOCTH.
[IpucnocoOneHHOCTh pbIO K ycioBHsIM oOutanus. OTAWYMS XPSIIEBBIX PHIO OT
KOCTHBIX pbIO. PasMHOXKEHME, pa3BUTHE B MUTpalHs peIO B mpupoae. MHorooopasue



pBIO, OCHOBHBIE CUCTEMAaTHUECKUE TPYNIbl pbl0. 3HAUCHUE PHIO B IPUPONE U KUZHU
YeJIoBeKa. X03sUCTBEHHOE 3HAUYCHUE PHIO.

Jlabopamopnsie u npaxmuueckue padomel.

HccnenoBanrue BHEIIHETO CTPOEHUS U OCOOEHHOCTEN MepeABUKEHHS phIObI (Ha
npUMepe KUBOU pbIObI B OaHKE C BOJION).

HccnenoBanne BHYTPEHHETO CTPOEHUS PhIObI (Ha MIPUMEPE TOTOBOTO BIIAYKHOTO
npernapara).

3emHoBoaHbIe. OOmas XapakTepucTHKa. MecTooOuTaHUE 3E€MHOBOJHBIX.
Oco0eHHOCTH BHEIIHErO U BHYTPEHHETO CTPOEHUS, IPOLECCOB )KU3HEIEATEIbHOCTH,
CBSI3aHHBIX C BBIXOJIOM 3€MHOBOJIHBIX Ha cymry. [Iprcrmoco6aeHHOCTh 36MHOBOTHBIX K
KU3HHU B BOJIE U Ha cylie. Pa3MHOXXEHHE U pa3BUTHE 36MHOBOAHBIX. MHOroo0Opasue
36MHOBO/IHBIX U UX OXpaHa. 3HaYeHHE 3eMHOBOHBIX B MPUPOJIC U KU3HU YEJIOBEKA.

IIpecmbikaronuecs. O6mmas XapaKTEePUCTHUKA. MectoobuTtanue
npecMmbikatomuxcsi.  OCOOEHHOCTHM  BHEIIHETO U BHYTPEHHETO  CTPOEHUs
npecMmbikatomuxcs.  [Ipomeccel  ku3HepesTenbHOCTH.  [IpHcrnocoOIeHHOCTh
MPECMBIKAIOIIMXCS K KU3HU Ha cyuie. Pa3MHOXKEHUE U pa3BUTHUE MTPECMBIKAIOIIUXCS.
Perenepanuss. MHoOroo06pasue TMPECMBIKAIOMKMXCA W WX OXpaHa. 3HAUCHHE
MIPECMBIKAIOIIUXCS B IPUPOJIC U KU3HU YEJIOBEKA.

Hruobl. OOmas xapakrepuctuka. OCOOEHHOCTH BHEIIHETO CTPOEHUS NTHLL.
Oco0eHHOCTH BHYTPEHHETO CTPOEHUS U MPOLECCOB KU3HEACATEIHHOCTH IITHII.
[Ipucnocobnenuss ntun k non€ry. [loBenenue. PazmHoeHHMe W pa3BUTHE NTHIL.
3a6ora o motoMctBe. Ce30HHBIC SBICHUS B KU3HM NTUIl. Murpamuu MOTUI, HX
u3zydeHre. MHoroo6pasue nruil. IKOJIOTHUECKUE TPYIIIbBI MTUIL (TI0 BEIOOPY yUUTEs
Ha TpuMepe TPEX SKOJIOTMYECKUX TPyHH C YUYETOM pacOpOCTPAHEHUS MTHUI] B
peruone). [IpucnocoO0neHHOCTh NTULl K PAa3JIMYHBIM YCJIOBHUSM Cpelbl. 3HAUECHHE
NTHUI B IPUPOJIEC U KU3HU YEJIOBEKA.

Jlabopamopusie u npaxmuueckue padomel.

HccnenoBanrue BHENIHETO CTPOEHUS M MEPHEBOrO MOKPOBA NTHUIL (HA MpUMEpE
yyyesa NTHUI] 1 Ha0opa MepheB: KOHTYPHBIX, MyXOBBIX U ITyXa).

HccnenoBanne 0coOOEHHOCTEN CKEIeTa MTUIBL.

Muaexonuraomue. O6mas xapakrepuctuka. Cpenbl )KU3HA MICKOTTUTAIONTUX.
OcoOEHHOCTH BHEIIHEr0 CTPOEHHMs, CKeJleTa M MYCKYJIaTypbl, BHYTPEHHEIrO
ctpoenus. IIpouecchl KH3HENEATENBHOCTU. YCJIOKHEHUE HEPBHOW CHUCTEMBI.
[ToBeneHnue miiekonuraromux. Pa3sMHoxkeHre 1 pa3Butue. 3a00Ta 0 MOTOMCTBE.

[TepBo3Bepu. OnnHomnpoxonnsie (sitnexnaayume) 1 Cymuarbie (HU3IIME 3BEpPH).
[TnanenTapasie Miekonurtaromue. MHoOrooOpazue MIIEKONMUTAIMKX (M0 BHIOOPY
YUUTENST U3ydaroTcss 6 OTpSA0B MIICKONUTAIONIMX HA IMPUMEpPE JABYX BHUIOB U3
Kaxgaoro orpsna). Hacexomosimueie u Pykokpsuiblie. [pbi3yHbI, 3aiilieoOpa3HEbIE.



Xumraeie. Jlactonorne u KutooGpasusie. [lapHokonbiTHeie U HemapHOKOTBITHBIE.
[Tpumatsl. CemeiicTBa oTpsia XUIIHbIE: COOAYbH, KOIIAYbU, KYHbH, MEIBEKbBH.

3HaueHHEe MIJICKOMUTAIOIINX B MPUPOJIC U KU3HU YeJIOBEKa. MIIEKOMUTAIOIINE —
NEPEHOCYMKH BO30ynuTeneil onacHbIX 3aboneBaHuil. Mepbl OOpbObI C IphI3yHAMH.
MHoroo0Opa3ue MIEKOMUTAOIIUX POJHOTO Kpasl.

Jlabopamopuusie u npakmuueckue padbomeoi.

HccnenoBanne 0coOEHHOCTEM CKelleTa MIECKOTTUTAIOIIHX.

HccnenoBanue ocoOGeHHOCTEH 3yOHON CHCTEMBI MIICKOITUTAIOITHX.

4. Pa3BuTHe ;KUBOTHOTO MUpa Ha 3emJie

DBOJIIOIMOHHOE Pa3BUTHE KUBOTHOTO MHUpa Ha 3emMiie. YCIOKHEHUE KUBOTHBIX
B IIpolecce 3BOMOIMHU. JlOKa3arenabCTBa SBOIIOLMOHHOTO Pa3BUTHS KUBOTHOTO
mupa. [laneonronorus. MckomaeMble OCTaTKH XKUBOTHBIX, UX H3ydYeHUE. MeETOoJbI
M3YUYCHHUS MCKOMAEMbIX OCTaTKOB. PecraBpanusi ApEeBHUX KUBOTHBIX. <OKuBbIE
MCKOIIAEMBIE» KUBOTHOTO MUPA.

Ku3Hp KMBOTHBIX B BoJe. (OIHOKIETOUHBIE >XUBOTHBIE. IIpoucxoxieHue
MHOTOKJICTOYHBIX KUBOTHBIX. (OCHOBHBIE JTambl HBOJIOIUU OECIIO3BOHOYHBIX.
OCHOBHBIE 3Tarbl 3BOIIOLNH MO3BOHOUYHBIX )KUBOTHBIX. BhIMeEpIlINe )KUBOTHBIE.

Jlabopamopnwie u npakmuueckue padomeol.

HccnenoBanne NCKOMAaeMbIX OCTATKOB BBIMEPIINX KUBOTHBIX.

5. ZKvBOTHBIE B IPUPOAHBIX CO00IIECTBAX

XuBoTHbIe U cpena oOutanus. BiausiHue cBera, TeMiepaTyphl U BIaXXHOCTH Ha
KUBOTHBIX. [IpUCIOCcOOIEHHOCTD KUBOTHBIX K YCIIOBUSAM Cpeibl OOUTAHMS.

[Tonmynsiiuu KMBOTHBIX, UX XapakTepucTuku. OMMHOYHBIA U TPYIIIOBOI o0pa3
KU3HA. B3anMOCBSI3W KUBOTHBIX MEXIy COOOW W C JPYTUMH OpraHW3MaMH.
[TumeBbie cBs3M B mpupogHoM cooOmiectBe. [IumieBbie ypOBHH, 3KOIOTHYECKAS
nMpaMpia. IKOCUCTEMA.

KuBoTHBIM MHpP NOpUPOAHBIX 30H 3emid. OCHOBHBIE 3aKOHOMEPHOCTH
pacrpeneneHus )KUBOTHBIX Ha TuiaHeTe. dayHa.

6. 7KvBOTHBIE U YeJI0BeK

Bo3zpnelictBue 4enoBeka Ha JKMBOTHBIX B IPUPOAE: IPSAMOE U KOCBEHHOE.
[TpompicioBBIC )KMBOTHBIE (PHIOOIOBCTBO, 0XOTa). BeneHne nmpombiciia >)KUBOTHBIX Ha
OCHOBE HAyYHOI'0 OJX0/1a. 3arpsi3HEHHE OKPYKAIOIIEH CPeIbl.

OpomaimiHuBaHUE >KUBOTHBIX. CeNieKlusi, MOpPOAbl, HCKYCCTBEHHBIH OTOOD,
JIMKWE TPEIKHA JIOMAIIHUX >KUBOTHBIX. 3HAYEHUE JOMAIIHUX XUBOTHBIX B KU3HU
yenoBeka. KHMBOTHBIE CEJIbCKOXO3AMCTBEHHBIX yrogud. Metoasl OOpsObI €
YKUBOTHBIMU-BPEIUTEIISIMH.

Topon kak ocobas HCKyCCTBEHHasi Cpela, CO37aHHAas  YEJIOBEKOM.
CUHaAHTpPONHBIE BUJBI >KUBOTHBIX. YCIOBUS HUX oOOUTaHUS. Becro3BOHOYHBIE H



IIO3BOHOYHBIE KMBOTHBIE TOpoja. ApjanTanus J>XUBOTHBIX K HOBBIM YCIIOBHSM.
PekpeannoHHBII IIpecC Ha JKUBOTHBIX JUKHX BHJIOB B YCIOBHMIX TIOPOJA.
besznanzopHble goMamiHue XKUBOTHbIE. [InTOMHUKHN. BoccTaHOBIEHHE YHMCIEHHOCTH
pPEAKUX BHUAOB JKUBOTHBIX: 0000 oxpansemble npuponanbie Teppuropun (OOIIT).
Kpacnas xkaura Poccun. Mepsl coxpaHeHHs ;)KUBOTHOTO MUpa.

9 KIIACC

Beenenne

Cucrema OMOJIOTUYECKHUX HAyK, M3YUYaAIONIUX YETIOBEKA: IIUTOJIOTHSI, TUCTOJIOT U,
AMOPHOJIOTHS, TCHETHKA, AHTPOIIOIOTHS, aHATOMHUSI YEJIOBEKa, (DM3UOJIOTHS YeITOBEKa
U Jpyrue MEIUIIUHCKHE HAYKHU.

[Ipodeccun, cBsizanHbIe C HAyKaMu O yesoBeke. [lepcrneKTuBbl pa3BUTHS 3HAHUM
00 opraHu3Me YEeJIOBEKE U €T0 CBSI35X C OKPYKAIOIIEH Cpeaon.

JleMoHcTpanust Tabnui, ciaiaoB, BUACOPUILMOB U calToB HHTepHera,
MOKA3bIBAIOIINX pPa3Hble OMOJIOTMYECKUE JUCHUUIUIMHBI, CBSI3aHHBIE C H3yYEHHUEM
YesoBeka, Mpogeccrid, CBA3aHHBIX C M3yUYCHUEM OpPTraHru3Ma YejOBeKa U MEIUIIMHOM.

OO0muii 0030p KJIETOK U TKaHeH OPraHu3Ma YeJIOBEeKa

OOMeH BelleCTB KaK OCHOBA XW3HU uelloBeKa. benku, Iunuabl, yIriaeBOJIBbI,
HYKJIEMHOBBIC KHUCJIOTHI, HU3KOMOJICKYJSPHbIE COEAWHEHHUS, BKJIIOUYash BUTAMUHBI.
XUMHUYECKOE CTPOCHHUE, OCOOEHHOCTH W (YHKIMH OEJIKOB, JIMIHJIOB, YIJIEBOJOB,
HYKJIEMHOBBIX KHUCIJIOT U HU3KOMOJIEKYISIpHBIX coequHeHnii. AT® — yHuBepcaabHas
sHepreTuyeckas BamroTa KieTku. OOmiee MmoHATHE O KaTabonusMe (Ha Mpumepe
KJIETOYHOTO JbIXaHUSl, HaYMHAs C TOJATOTOBHUTEILHOTO 9Tara) U aHadonu3Mme (Ha
npuMepe pa3lIMuHbIX OWMOCHHTE30B, NPOUCXOJAIIUMX B KieTke). CpaBHEHHE
KJIETOUHOTO JIbIXaHusi U OpoxkeHus. Perymnsiusi 0€JIKOBOTo, yIieBOAHOIO, JIUIUIHOTO
oOMeHa. [Ipsimbie n oOpaTHble CBS3M B peryiasiuud. Poib (pepMEHTOB U TOPMOHOB B
npoueccax oOMeHa BemnlecTB. HapymieHuss OMOXMMHUYECKHX IPOLECCOB B KIETKE:
ABUTAMHMHO3bI, Ae(EKThI B paboTe onpenenéHHbIX (PEpMEHTOB U IpYyTOE.

[uromorus. MHoroo6pasue kieTok u ux auddepenunanus. IMOpUOHATbHBIC
CTBOJIOBBIE KJIETKH, WHAYUHPOBAHHbIC ILUTIOPUIIOTCHTHBIE CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KJIETKH B3POCIIOTO YEJIOBEKA.

Kinerounsie kOHTaKkThl. MOJIEKYISIpHBIE OCHOBBI OTBETA KIJIETOK HAa CUTHAJIbI.
[Tonsatue xierounor rudenu. JIMMUT KIETOYHBIX JIEJICHUM, 0011iee MPeACTaBICHUE O
CTapeHUH Ha KJIETOYHOM M MOJIEKYJISIPHO-OMOIOrH4eckoM ypoBHe. O011iee MOHSATHE O
pakoBoOii TpaHC(hOpPMAIIH KIETOK.

Jlabopamopnusie u npakmuueckue padomot

[IpocMOTp 37EKTPOHHO-MUKPOCKONTUYECKUX (PoTorpaduii mpenaparoB CTPOCHUS
KJIETKU U MEKKJIETOYHBIX KOHTAKTOB.



Tumbel TKaHEW OpraHW3Ma 4YeEJOBEKa: JMUTEIHANbHAs, HEpPBHAs, MBbIIICYHAs,
COCIMHUTENbHAS TKAHW. XapaKTePUCTUKAa M Kiaccuukamuu snutenneB. HepBHas
TKaHb: HEUPOHHI U Helpornus. CTpoeHue U Gusnonorus HeilpoHa. [loreHnnan nokos
u noreHuuan aeiictBus. [lpoBenenune HepBHoOro wumnynbca. Knaccupukauus u
MEXaHM3Mbl paboThl cuHancoB. Helipomenuatopsl M HX peuentopbl. MeleyHas
TKaHb: CKEJIeTHas, cepAeuyHas M miankas. CTpoeHHe COKpATUTENbHOIO anmapara
MONEPEYHO-TIOIOCATBIX MBI,  MOJIEKYJISIpHbIE MEXaHU3Mbl COKpAalleHUs W
paccinabnenusi. OmiMuus TIANKONM MYCKyJaTyphl OT MOMEPEYHO-IIOIIOCATOM.
®duznonoruss BO30OYAUMOCTH Y COKPAaTHMOCTH TJIAJKOM  MBIIICYHONW TKaHHU.
CoenuHuTenbHasi TKaHb: CBOMCTBA, PA3JUYHBIE THUIIBI KJIETOK, XapaKTepUCTHUKA
MEXKJIETOYHOro BemecTna. Kiaccudukanuss COeIMHUTENbHBIX TKaHEWH: COOCTBEHHO
COCIMHUTEIbHbIC TKAHW, TKAHU BHYTPEHHEW Cpeabl, XpsAIIeBas TKaHb, KOCTHAs W
Jpyrue.

Jlabopamopnusie u npakmuueckue padomot

MuKpOCKONMPOBAHUE MPENAPATOB OCHOBHBIX THUIIOB TKAHEH.

HepBHas cucrema

Knaccuduxkarus nepBHo# cuctemsbl. LlenTpanbhaas u nepudepruyeckas HepBHas
cuctema. CtpoeHue HepBa, 000J04YKH, Ki1accupukanus HepBoB. CTpoeHHEe CIMHHOTO
YU TOJIOBHOrO Mmo3ra. DyHKIMU OTAENOB CIMHHONO Mosra. IIpoBomsmue mytu
CIIMHHOTO MO3ra. AHATOMUS TOJOBHOTO MO3ra: IPOJOJIrOBaTblii MO3I, CTBOJI MO3Ta,
CpeIHUM, TPOMEKYTOUHBIN, epeqHruit MO3r. CTpOEHHE MO3KEUKA U KOPHI OOJIBIINX
MOy IIapUi.

DyHKIMKA OTAEJNOB TOJIOBHOTO MO3ra M HMX dYacTed. YepenmHOMO3roBbIE W
CIIMHHOMO3TOBbIE HEpBbl. CoMaTnyeckasi U BereraruBHas HepBHas cuctema. LleHTpsl
COMaTMYECKOM W BETETaTUBHOM CHCTEM B IEHTPAJIbHOM HEPBHOW CHCTEME.
Pednexropnas nyra. Pednexkropnoe koisbio. Heliponnas cets. Kiaccuduxanuu
pedaexcoB: MOHO- U MOJUCUHANTHYECKUE, O€3yCIOBHBIE U YCIOBHbBIE U Apyrue. Poib
uccienosanuii  M.II. TlaBmoBa. ®@ynkumoHansHble cuctembl I[LK. AnoxuHa.
Hcnonb3oBanue npuHIKmna padboThl HEHPOHHBIX CETEeH B UCKYCCTBEHHOM MHTEJIEKTE.

Hapymenus pabotel HepBHOW cuctembl. Heliponerenepanuu u COBpEMEHHbBIC
MeToApl ux JedeHus. MHCynpT. JlekapcTBa, MpoOXomsiue U HE IMPOXOMUSIIUE 4Yepe3
remarodHIedanmnyecknii 0aprep. MeToasl HCCIeqOBaHUS MO3TOBOW aKTUBHOCTH U
CTPOCHHSI CTPYKTYp HEPBHOM CHUCTEMBI: 3JeKTpodHLedanorpadus, perucrpauus
AKTUBHOCTU Pa3JIMYHBIX OTJAEJIIOB MO3ra, MarHUTHO-PE30HAaHCHas TomMmorpadus,
KoMIlbtoTepHast Tomorpadus. Uurepdeiic Mo3r—KoMIboTep.

Jlabopamopnusie u npakmuueckue padomot

N3ydeHue ructonoruuecKux MpenaparoB OpraHoB HEPBHOM CUCTEMBI.

N3ydenue cTpoeHus roJIOBHOTO MO3Ta HA MAKETaX.



CeHcopHbBIE CHCTEMBI

CrpoeHne CEHCOPHBIX CHUCTEM: PELENTOPhI, IPOBOJAIIAS YaCTh, OTAEN KOPHI,
ocymecTBIsommic ~ o0pabotky  uHpopmarmu. Kiaccudukanus — penentopos:
AKCTEPOPENENTOPhl,  UHTEPOPELENTOPHI, MPONPUOPELENTOPhl, MEXaHUYECKHUE,
TeMIIepaTypHble, XUMUYECKHe, O0oJieBble W Jpyrue penentopbl. ComaToceHCOpHas
cucrema.

Crpoenue miaza. 3puTeibHble peluenTopsbl (Majaoduku U konooukn). dusnueckue
U XUMHUYECKHE OCHOBBI BocCHpuaTHus cBeTta. UEpHO-Oeroe U IBETOBOE 3pPEHHE.
Crpoenne ceTuarku. [IpoBeaenue u 00paboTKa 3pUTEIHFHOTO CUTHAIA. AKKOMO/IAIIHS.
bunokynspuoe 3penue. Hapyuienusi 3peHus W UX OpUYMHBL. 3a00JIeBaHUS IJia3za
(KOHBIOHKTUBUT U Jpyrue) u ux npodunaktuka. COBpEeMEHHBIE METObI JICUCHUS
HapYIICHUI 3peHUs: Ja3epHasi KOpPEKIus, 3aMeHa XpycTaliiKa, KIETOUHas Teparusl,
MIPOTE3UPOBAHUE TJ1a3a U APYTHE.

CrpoeHne Hapy»KHOIrO, CpEeOHEro W BHyTpeHHero yxa. KoprtueB opras.
Mexanusm BocipuaTus U 00pabOTKU 3ByKOBBIX BOJIH. CBsI3b IIEHTpA CIIyXa U IIEHTPa
peun. Hapymenus cmyxa u WX TPUYHHBL 3a00JeBaHUS OPraHoB ciayxa (OTHUT H
npyrue 3aboneBaHus) W ux npoduimaktuka. COBPEMEHHBIE METOIBI JICUCHUS
HapYIICHUI cllyXa: CIyXOBOM ammapar, MpOTe3UpOBaHHE U JIpyrue. AHATOMUSA U
dbusuonorust BeCTuOyIsIpHOro anmnapara. OTOJIMTOBBIN armapar.

Opransl BKyca, OOOHSIHHS, MBIIIEYHOTO W KOXKHOTO YYBCTBA: AHATOMUS H
dbu3nonorus, uX HapyueHus.

Jlemoncmpayusa pa30o0pHBIX MOJIEJIEH I1a3a U yxa.

Jlabopamopnsie u npakmuueckue padomol

N3yueHne ctpoeHus oprana 3peHust (Ha MyJIsbKE U BIIAXKHOM ITpenapare).

N3ydyenue cTpoeHus opraHa ciuyxa (Ha MyJisKe).

N3yueHne rucTonornyeckux nmpenaparoB OpraHoB 4yBCTB.

JHJAOKPUHHAS CHCTEMA

OnpeneneHue M OCHOBHBIE XapaKTEPUCTHKUM TopMoHOB. Kiaccudukanus
TOPMOHOB 10 XUMHUYECKOMY cTpoeHuto. Kiaccuduxaiusi penentopoB TOPMOHOB.
MounekynsipHble MEXaHU3MBbI JEHCTBHUS TOPMOHOB Ha KIIETKU-MUIIEHHU.

OHnokpuHHAs (GYHKIUA TUNoTamamyca. JKene3bl BHYTPEHHEHW CEKpelHH
(rummodms,  oSnudu3,  MUTOBHIHAS  JKEjle3a,  NApAIIUTOBUIHBIC  HKEIE3bI,
HAJIITOYEYHUKH), BBIJCISIEMbIE UMU TOPMOHBI U UX (yHKIUU. YKene3bl CMEIIaHHOM
cekpenuu (MmoKeIyI0uHas JKele3a, MOJIOBbIC JKeJe3bl), BbIJICIsIEMbIE MU TOPMOHBI
u ux ¢yHkuuu. [mnoramamo-runodu3apHble KOHTYpbHI PETYIALMHU ACSTEIbHOCTH
HEKOTOpBIX Kel€3 BHYTPEHHEW cekpeunn. HapymieHus, cBs3aHHbIE C THUIO- H
runepPyHKIUsIMUA TOPMOHOB. Bwuapl caxapHoro aumabera W HX OCIOXKHEHHS.
Knerounast Tepanus B JiedeHUU SHIOKPUHHBIX 3a001eBaHuil. Mukceaema.



[Ipoune oprausl W TKaHW, BBIACISAIONINE TOPMOHBI: TIOYKH, CEPALIE,
KEITYA0YHO-KUIIEYHBIN TPAKT, 5KUPOBAsi TKaHb U IPyTHE.

Jlabopamopnwvie u npakmuueckue padomol

N3yueHne rucTonornyeckux npenaparoB SHIOKPUHHBIX OPTaHOB.

IToBenenue

Pednexropnast Teopusi mopeneHusi. HacnencTBeHHble M HEHACEACTBEHHBIC
dopmbr moBenenus. Ilpocrelimue ycnoBHble pedrexchl. WMHCTpyMeHTanbHOE U
npyrue Gopmer ooydenus. Llens. Motus. Pedneke. [TorpedbrocTs. Pedneke nenu mo
[TaBnoBy. /Innamuueckuit crepeoturl. UMnpuHTHHT. DOUKCUPOBAHHBIE KOMILIEKCHI
nBwxkeHnii. CurHainpHble cucteMbl. Peub. Mpeinuienne. I[lamMsate u €€ BUAOEL
KoruutuBHble QyHKIMM HEPBHOW CHCTEMBI. POlb pa3HbIX OTIEIO0B IOJIOBHOIO MO3Ta
B pEryjsiliud JIBMOKCHUM, CHA U OOJPCTBOBAHUS, U JPYTUX CIIOXKHBIX IMPOIECCOB.
Mexannu3Mbl BO3HUKHOBEHHS SMolIMi. HeulporymopanbHas peryisius MOJIOBOTO
noBeaeHus. Hapyiienus nmoBefeHus, UX CBSI3b C paOOTOM HEPBHOM U HSHAOKPUHHOU
CHUCTEM, COBPEMEHHBIE METO/IbI JICUEHUS.

OnopHo-aBUrare/bHbIN anmapar

Koctu. AnatoMusi KOCTU: HaIKOCTHUIIA, BHyTPEHHEE BEIIECTBO KOCTU. OCTEOH.
Knaccudukanusa xocteit. Poct kocreil. CoeguHeHUs KOCTEH: MOABUXKHEIE,
MOJYNOJBUKHBIE, HENOABMKHbIE. CTPOEHUE CyCTaBa U CyCTaBHOM CYMKH.

OceBoli ckeneT: uepen, MO3BOHOYHUK, pEOpa, rpynuHa. Koctu nuieBoro u
MO3rOBOTO OT/AeNOB uepena. OtTaensl MO3BOHOYHUKA, OCOOEHHOCTH CTPOEHUS
MIO3BOHKOB B PA3HBIX OTAENAX, MEKIIO3BOHOUHbIE coennHeHUsl. CTpoeHue rpyaHOu
KJIETKH.

CkeneTbl TIOSCOB KOHEYHOCTEH W CBOOOMHBIX KOHEUYHOCTEH: aHATOMHUYECKUE
0COOEHHOCTH BXOJISIIHNX B UX COCTAB KOCTEH.

Hapymiennss cTpoeHHsi CKENEeTHOM CcucTembl. Bo3pacTHble HU3MEHEHUS,
ocTeonopo3. TpaBMmbl. 3a00s1eBaHMsI OMOPHO-ABUTATEIFHOTO arapara, CBSI3aHHbIC C
npsAMoxokieHrneM. COBPEMEHHbIE MHBAa3UBHBIE M HEMHBAa3UBHBIE METOJbI JICUCHUS:
MIPOTE3UPOBAHUE CYCTABOB M MEXKIIO3BOHOYHBIX IUCKOB, HCIPABICHUE KPUBU3HBI
MIO3BOHOYHUKA U JIPyTHE.

Jlemoncmpayusn cxeinera 4YEIOBEKa, Yepena, KOHEYHOCTEH, I[O3BOHKOB,
pacIuioB KOCTEM.

Jlabopamopnuvie u npakmuueckue padbomut

N3ydenue cTpoeHus CKEIeTa 4eJIOBEKAa Ha MAKETax.

Mpimnpsl. Pabora Ml M0 MHEPEeMENICHUI0 KOCTHBIX pbIYaroB. MBI,
NPUKPEIUIAIONIMECS ABYMsI KOHIIAMU WJIM OJHUM KOHIIOM K KOCTSIM. MHMHYECKHE
MBIl KAK IPUMEP MBIIIL, HE MPUKPETUISIIOIINXCS K KOCTSM.



Mpimma kak oprad jgokomouuu. O0o0mouku MbIbl. CyXOXKWINS U CBSI3KH.
JIBurarenbHble €AMHULBL. MBIIIIBI-CUHEPTUCTHI U AHTArOHUCTHI. HepBHAas peryisinus
paboTs! M. Posib CIUHHOTO MO3Ta, MOKEUKA U KOPBI OOJIBIINX MOTYIIApU.

OcHOBHBIE MBINIBI Teila yenoBeka. Hambonee pacnpocTpaHEHHBIE TpPAaBMbI
MBIIIIEYHOM CUCTEMBI U METONbI UX MPOMUIAKTUKHU. ATpO]UsS MBI, TPUUUHBI U
JICYCHHUE.

Jlabopamopnusie u npakmuueckue padomot

Oxa3aHue nepBoi MOMOIIY IIPYU MOBPEXKACHUHN CKEJIETA U MBIIIIII.

KpoBeHocHasi 1 iumMm@parudecKass CUCTEMbI

OcoOeHHOCTH CTPOCHUA U (PYHKIIMOHUPOBAHUS CEPACUHON MBIIIIBI. AHATOMUS
cepAaua: HA0KapI, MUOKAp/, dMUKAPA, IIEPUKAPI, KETYITOUKH, IPEACEPANS, KIAalaHbI
cepaua. Mexanuueckass pabora cepama Kak Hacoca. CepaeuHbld UK.
AprepuanpHoe pAaBieHue, nyiabc. ABromarus. [IpoBoasiias cucrtema cepaua.
DnekTpuyeckas pabora cepala. nekTpokapauorpamma. HepBHas u rymopalibHas
perymsius padoTsl cepana. Hapymenus pabotsl cepana. [ unepronndeckas 00e3Hb,
ceplieuHass HEIOCTAaTOYHOCTb, aTEPOCKIEPO3 KOPOHAPHBIX COCYAOB, HH(APKT
MuoKapaa v Tak painee. lllyHTupoBaHue, aHrMOIIACTHMKA, KIJIETOYHAs TEPANHS H
JIpyrue COBPEMEHHBIE METOAbl JICYCHMsI CEpIEUYHBbIX Ooje3Hei. TpaHcmiiaHTalnus
cepaua.

Jlabopamopnusie u npakmuueckue padomot

[IpocMOTp THCTOIOTHYECKUX MTPENAPATOB CEPIEYHOMN MBIIIIIIBI.

DnexTpokapauorpadus.

N3mepenue apTrepuanbHOTO AaBICHUS U I1yJIbCa.

KpoBenocHas cuctema u nuMmdarnyeckasi CUCTEMA.

Kpyru kpoBooOpaimieHus: OONbIIOW M Majiblid, OCHOBHBIE  COCYHBL.
Knaccudukanuss cocynoB: apTrepuu, apTepuoiibl, BEHbI, BEHYJbI, KallUJUISIPHI.
Pe3uctuBHbIE, 0OMEHHBIE U EMKOCTHBIE cocybl. CTpoeHHE CTEHOK cocynoB. HepBHas
U TYMOpaJIbHasl peryisiusi paboTel cocyoB. CUcTeMHas peryisiius apTepraibHOTO
JaBJICHUS U JIPYTUX MapameTpoB KpoBH (Oapopediiekc, xemopedieke U Tak jaaiee).
Hapymenus pa®otsl cocynoB. AprepuaibHble U BEHO3HbIE KPOBOTEUEHHUS U NEpBast
IIOMOILb IPH HHUX.

Anaromust  nuMdarudeckod  cUCTeMBbl:  JTUMGATHYECKHEe  COCyAbl U
aumbarudeckue y3ibl. [I[puurHbl JBUKEHUS KPOBU U JIUM(BI [10 COCY/IaM.

Jlabopamopnwsie u npakmuueckue padbomeoi.

N3yueHne rucTonornyeckux npenaparoB CTEHOK COCYIOB.

ITepBast noMOIb MPU KPOBOTECUECHUSIX.

BHyTpeHHsis cpeaa opranuzma



KpoBb, TkaHeBasi >KUIKOCTh, JuMPa. MexaHU3Mbl TOAJEP)KaHUS BHYTPEHHEH
cpenpl opranusMa (romeoctas). CBs3b BOJHO-COJICBOTO OOMEHA OpraHm3Ma ¢
(opMUpPOBAaHUEM U OTTOKOM TKaHEBOW KHUIKOCTH.

XAMUYECKUN COCTaB IUIa3Mbl KpOBU. (DOpPMEHHBIE AIIEMEHTBI: SPUTPOLMUTHI,
JeHKOUUTHI, TpoMOouuThl. JlelkoruTtapHas ¢opMyna. DOyHKIUH Pa3IHYHBIX
dbopMeHHbIX 3meMeHTOB. KpoBeTBopeHre U opraHbl KpoBeTBOpeHUs. Mecrta rudenu
paznuYHBIX (POPMEHHBIX 3JIeMEHTOB KpoBHW. [pymmbr kpoBu mno cucreme ABO,
pe3yc-(hakTop U Apyrue cUCTEMBbI oNpeAeseHus rpymm Kposu. [lepenuBanue mia3msl,
SPUTPOIUTAPHON W TpOMOOIUTapHOW Macchl. bydepHas (QyHKIUS MIa3Mbl KPOBH.
Tpaucmopt ra3oB 1mo kpoBu. Pazmuunbie ¢hopMbl remornoduna. Perymsius cponctsa
remMorioOnHa K  kuciopoay. CBEpThiBaHME KpOBU, (UOPUHOIUTHYECKAS U
IIPOTUBOCBEPTHIBAOIIAS CUCTEMBI. Hapymenus, CBA3aHHbIE C KPOBETBOPEHUEM H
(GYHKIIMOHUPOBaHUEM (DOPMEHHBIX IJIEMEHTOB.

Jlabopamopnusie u npakmuueckue padomot

N3yueHne rucTonornyeckux npenaparoB KPOBU U OPraHOB KPOBETBOPEHUSI.

NmmyHHas cucrema

Ucrtopus pa3sutus 3HaHuil 00 uMMyHuTEeTE. 3HaueHune padot U. 1. Meunukoga,
II. Opmuxa u [pyrux Y4y€HbIX 0O H3ydyeHUI0 HMMyHHTeTa. Kiaccudukanuu
UMMYHUTETA. MeXxaHu3Mbl BpOXKAEHHOTO UMMYHUTETA. [IpnoOpeTEHHBIN UIMMYHUTET:
kjnaccuukanus JUMQOLUTOB M y4acTHE pa3HbIX TIpynn JuM(OUUTOB B
npuoOpeTréHHOM uMMyHUTeTe. [loHsiTus aHTUTEeNna U adHtureHa. llpeseHTanus
aHTUreHa. BakiuHbel U ChHIBOPOTKU. OpraHbl LEHTPAIbHONM HMMMYHHON CHCTEMBI:
KpPacCHBIM KOCTHBIM MO3r M TUMyC. Opransl nepupepuieckoii UMMYHHON CHCTEMBI:
cene3éHka, TMMQOy3ibl, MUHIATINHBI, anmeHauke, [letiepoBsr Omsmiku. Poiabs TuMyca
B co3peBanuu T-nmuMporutoB. Pons opranos nepudeprndeckoil IMMYHHOM CHCTEMBI
B co3peBaHu B-muMmdouurtoB. OTpuuarenbHas U MOJIOKHUTENbHAs CEJIEKIUS B
co3peBanuu T- u B-numdouuros. Ponb Mukpodnopsl yenoBeka B pOpMUPOBAHUU
HOPMQJIBHOTO  MMMYHHUTETAa  4esioBeKa. llaTomorm  MMMYyHHOM ~ CHUCTEMBI:
UMMYHOJIEDUITUTHI, ayTOUMMYHHBIE 3a00JIeBaHUS u Ip. Peakuun
TMIEPYYBCTBUTEIBHOCTH, B TOM 4ucie aymeprud. OCHOBBI TPaHCIUIAHTOJIOTHHU.
JleMOHCTpalusi TOPTPETOB YYEHBIX, TaONMMII M CHAHAOB, BUICOPOJIUKOB U
KUHO(PPArMeHTOB, 00 UMMYHHOI cucTeMe.

JIpIxaTeqbHasi cucremMa

AHaTOMusl JBIXaTEIbHOM CHCTEMBI: BEPXHUE JIbIXATEIIbHBbIE ITYTH, HUKHHE
JbIXaresbHble IyTH, JErkue. Hocosele nonoctu. Hocornorka. Poromiorka. ['oprans.
Knaccudukanus xpsimedt ropranu. HaaropraHHUK U Tol0COBBIE CBA3KU. Tpaxes.
bponxu. JI€rkue. JIérounsie my3bIpbku (aJIbBEOJIbI). PU3UONOTHS MpOoIlecca bIXaHus,
pOJb IUIEBPAJIbBHOM JKUIKOCTH, Auadparmbl, MEXpEOEPHBIX U APYTUX MBI,



Cypdaxkrant. Dnactuyeckas Tira n€rkux. JlpixarenbHble OBMKeHUA. JKU3HEHHAS
émMKroCTh NErkux. JIérounsie 00bEMBI. HepBHAs 1 rymMopanbHas peryJsius TbIXaHus.

I'mruena ppixanus. TpeHHpoBKa JbIXarenbHbIX MbIIL. [Ipexynpexnenue
HNOBPEXKJEHUS TrojlocoBoro ammnapara. WH@exkunoHHble O0Je3HH, MNepeAaroniuecs
yepe3 BO3/yX, M Mpoure 3a00JieBaHUsl OpraHOB JibIxaHus. BiusHue TabakokypeHwus
HAa OpraHbl JbIXaTeJIbHOM CHCTEMBI. AcTMa, OOCTPYKTHBHBIE 3a00Je€BaHUS
JIbIXaTEIbHON CUCTEMBI.

Jemoncmpayusa Moaeny rOpTaHU, MOJEIH, NMPOSCHAIOIIEH MEXaHU3M BIOXa U
BBIJIOXA.

Jlabopamopnsie u npakmuueckue padomoi

N3mepenune o06xBaTa rpyIHOM KJIETKH B COCTOSIHUM BI0Xa U BBIIOXA.

OnpenenieHne 4acTOThI AbIXaHUS.

Binusinue paznuuHbix GakTOpoB HA YaCTOTY JAbIXaHUS.

Cnuporpadus.

N3yueHne rucToNornyeckux npenaparoB OPraHoB JAbIXaHUS.

ITumeBapuTebHAsE CHCTEMA

AHaTOMMS MUIIEBAPUTENBHON CUCTEMBI: POTOBAsS MOJIOCTh, MUIIEBO/, JKEIIYIOK,
MO/KEITYIOUHAs JKeJIe3a, MEYEHb, OTJAEIbl TOHKOM KHILIKH, OTAEJbI TOJCTOM KHIIKHU.
Crpoenne 3yba, 3yOHas cucrema uyenoBeka. Duznonorus MNUILEBAPUTEITIHHON
CHUCTEMBI: pacileryieHue OeNKOB, JUMUIOB, YIIIEBOJIOB, HYKJICHMHOBBIX KHUCIJIOT IOJ
nercTBUeM (DEPMEHTOB, CEKPETHPYEMbIX Ppa3HBIMU OTAEIaMU MUIIEBAPUTEIHHON
CUCTEMbl. XHUMHUYECKHUI COCTaB CIIOHBI, KEITYIOYHOTO COKa, MOMKEIYyJIOYHOIO COKa,
YKEJTYM, COKA TOHKOW KUIIKHU. [10J0CTHOE M MPUCTEHOYHOE MUIIEBAPEHUE B TOHKOM
KHIIeyHUKe. DyHKIMM MOKEIYIOYHOW >Kene3bl MU IedeHu. DyHKIHMM TOJICTOU
KKK, PosTb KUTIIEYHOW MUKPOQIIOPHI TS YeIOBEKa.

HepBHast u rymMopanbHasi peryisiuysi MpOLUECCOB MHUILEBAPEHHUS, YIJIEBOIHOIO,
JAMHUIHOTO, OSJIKOBOTO OOMEHA.

['vruena nurtanusa. HenHnpekunonHble 1 ayTOMMMYHHbBIE 3a00JI€BaHUSI CUCTEMBI
nunieBapenus. [lpexynpexnenne WHGEKIMH W MOPOYUX HKEITYJOYHO-KUIIEYHBIX
3a0osneBaHuil (racTpuT, S3BEHHash OOJE3Hb, AMMEHAWIIUT, IMPPO3, MAHKPEATUT U
JPyTHE), MHIIEBBIX OTPaBleHUN. XenukoOakTep Kak (aKkTop pa3BUTUS TacTpHUTA U
sI3Bbl. BIHsiHME KypeHUs M aJKOrojs Ha NuIleBapeHue. PaccTpoiicTBa MUIEBOTO
MTOBEJICHUSI.

Jlemoncmpayusa Topca 4esioBeKa, TaOJuII.

Jlabopamopnusie u npakmuueckue padomot

UccnenoBanue neiictBus PepMEHTOB CIIIOHBI HA KpaxMall.

N3ydenue ructonoruuecKux MpenaparoB OpraHoB NUIIEBAPUTEIBHON CUCTEMBI.

BoinenureabHasi cucremMa



CrpoeHue BBIIETUTENBHON CHUCTEMBI: IMOYKH, MOYETOUYHUKH, MOYEBOM MY3bIpPb,
MOYEHCITYCKaTeNbHBIA  KaHal. @yHKuuoHWpoBaHwe Tmouku. Hedpon  kak
CTPYKTYpHO-(QYHKIIMOHATbHAS €AWHHUIA TMOYKHA. DU3NOIOTHYECKHUE IMPOIECCHI
dbopMupoBaHUsi BTOPUUYHOU MOYH: (DUIIbTpalus, peadcopoiusi, cekperus. Posb mouku
B PETYJISIIMU apTepUaIbHOTO JaBieHus. HepBHast U ryMopanbHas peryisius paOoThl
OpraHoOB BBIJICTUTEILHON CHUCTEMBbI. 3a00JIeBaHHMS OPraHOB MOYEBBIICIUTEIHHOM
CUCTEMbI (LIUCTUT, THUETOHEPPUT, MOYEKaMeHHas OO0Je3Hb U Jpyrue), HxX
npenynpexacaue. MickyccrBenHas nouka. /{nanus. TpaHciuianTanys movyKkH.

Jlemoncmpayua tabmui, wmonenu «CTpoeHHE TIOYKH MIICKOIMTAIOIIETOY,
MYJISIKA ITOYEK YEJIOBEKA, BIIAKHOTO IIperapara.

Jlabopamopnvie u npakmuueckue padomsul.

N3ydyeHne TrUCTONOTMYECKHMX  MpenaparoB  pPa3HbIX  YYaCTKOB  IMOYKH,
MOYETOYHHKA, MOYEBOTO MY3bIPSI.

IHonoBas cucrema

Craguu ramerorene3a. OTIMUMS OOT€HE3a M CIEpMaToreHes3a JIpyr OoT Apyra.
O1o10TBOpPEHHE.

XKenckas momoBasi cMCTeMa: SUYHUKH, MAaTOYHBIC TPYyObI, MarTka, Biarajiuiie,
BHEIIHUE MOJIOBbIE OpraHbl. MEHCTPyaJIbHbIN UK.

MyXCKkasi MOJIOBAasi CUCTEMA: CEMEHHUKM W TMPOYME BHYTPEHHUE MOJIOBBIE
OpraHbl, BHEIIHUE MTOJIOBBIE OPTaHbI.

HepBHas u rymopanibHast peryisiiusi paboThl OpraHoB MOJIOBOM CHCTEMBI.

[InanupoBanue OEpeMEeHHOCTH, METO/IbI KOHTpAILENINH,
NpPEAUMIUIAHTALIMOHHBIA ~ CKPUHUHI,  3KCTPAKOPHOPAIBHOE  OIJIOJOTBOPEHHUE.
bepemennoctb, nakranus. 3a0oeBaHus, IEPEAAIOIIAECS TTOJIOBBIM ITYTEM.

Jlabopamopusie u npaxmuueckue padomol

N3ydeHune rucToaorn4ecKux MpenaparoB OPraHoB MOJIOBOM CUCTEMBI.

Ko:xa u eé npousBoaHbIe

ONuaepMHUC — MHOTOCIIOMHBINA OpOroBeBaronid snutennid. Ciaou 3nuaepMuca.
Cinoun nepwmsl. [logkoxkHas kupoBas kiieryatka. [Ipon3BogHbIE KOKH: HOT'TH, BOJIOCHI.
KoxHble xenessbl: MoTOBbIE, CalIbHbIE U MOJIOUHble. DyHKINU KOXKU. Poip HEpBHOM 1
TYMOPJIBHOW PETYJISIUU B OCYIIECTBICHUH TEPMOPETYIITOPHON U IPYTUX (PyHKITHIA
KOXH.

3aboneBaHusl KOXU W WX mOpenynpexacHue. lleperpeBaHue: CONMHEUHBIA U
TerioBor yaapbl. Oxxoru. O6mopokenus. [Ipodunaktuka ¥ nepBas MOMOIIb MpU
TEIJIOBOM U COJTHEYHOM yAapax, 0Korax U 0OMOPOKEHUSX.

Jlemoncmpayua Mojenu CTpOSHUS KOXKH, TaOIUIL, CIIalI0B.

Jlabopamopuusie u npakmuueckue padomot

HccnenoBanue ¢ MOMOIIBIO JIYIIbI THIJIBHOW U JIAJJOHHOM CTOPOHBI KUCTH.



N3ydenue rucTonoruuecKux MpenaparoB dNUAepmMuca u J€pMbl.

AanTanvy OPraHu3Ma 4eJioBeKa

TepMmoperymsiuusi: pojib  KOXHA M COCYHOB. [umoramamyc Kak LEHTpP
HEeHpOoTyMopaabHOU perynsiuu TeraoooMena. [loBeneHueckue afanTaiuu.

AnanTauuy 4YeNOBEKa, €r0 OPraHoB M TKaHEW K HU3KUM KOHIIEHTPALUSM
KHCJIOPOJIa U TUMOKCUU. Perynsuust motpebiaeHus KUcaopoaa TKaHSIMH, SPUTPOIIOI3.
[Tepectpoiika MmeTaboIM3Ma KJIETOK B YCIOBUU THIIOKCHUHU.

AJlanTaiiy K HEAOCTATKy Pa3JIMYHbIX MUTATENIbHBIX BEMIECTB. DHEPreTHUECKAs
GyHKIMST TIMKOTeHa B TI€YEHW ¢ JUNUIOB B JKUPOBOM TkaHW. [lopsmox
VCIIOJb30BaHUSl 3allacoOB MUTATENIBHBIX BEIIECTB B opranusme. llepectpoiika
MeTa0oIM3Ma KJIETOK B YCJIOBUSIX TOJIOAAHUS.

[upkaguele putMbl. BinsHHEe NOPOJOIKUTEIBHOCTA CBETOBOIO JIHS Ha
HEUPOTryMOPaIbHYIO PETYIISLIMIO MPOLIECCOB JKU3HEACATEIBbHOCTH YEIIOBEKA.

TpenupoBku. Ponb pusnyeckoilt akTUBHOCTH B COXPAHEHHUH 3I0POBbS UEJIOBEKA.
[Ipodunaktuka 3a00JieBaHUI CEPIEYHO-COCYANCTOM M JBIXaTEIbHOM CHUCTEM U
OIIOPHO-/IBUTaTEIBbHOTO arapara.

AnanTaruun Kk HeBecoMocTu. IlepecTpoiikn merabonm3ma B YCIOBUSX HH3KOM
rpaBUTALNY, TPO(PUIAKTUKA HETATUBHBIX MOCIEICTBUM.

Jlemoncmpayua nocobuit 1 00y4arouux BUICOPOITUKOB.

I'eHeTHKa Yesi0BEeKa

Onpenenenue reHa u ajiens, reHotuna u (Qenoruna. [lonstue romo- u
reTepo3uroThl. 3akoHbl Menzaens. B3aumoneiictBue ameneil. MoOHOTEHHBIE U
IIOJIMT€HHBIE TIPU3HAaKU. XPOMOCOMHAasi TEOpHUs HACIEACTBEHHOCTH MopraHa.
KpoccunroBep um cuemieHHoe HacienoBaHue. MexaHU3Mbl OINpENeNIeHUus IoJa.
[TonoBbIe XpOMOCOMBI U ayTOCOMBI uesioBeka. HacnenoBanue, CUEIUIEHHOE C TTOJIOM.

N3MeHUYnBOCTS: HACJICICTBCHHAs 151 HEHACJIECTBEHHAS. [Tpumepsl
HEHACJICJICTBEHHBIX M3MeHeHul (Moaudukanuii). Knaccudukanus HacieIcTBEHHOMN
U3MEHUYMBOCTA HAa MYTAIIMOHHYIO U PEKOMOWHAIIMOHHYIO. [ €HHbIE, XPOMOCOMHBIE U
reHOMHbIe  3a0onieBanusi. [IpuMepbl TEHHBIX, XPOMOCOMHBIX M T'€HOMHBIX
3a00JIeBaHMI YeIOBEKa.

[Tonynsmmonnas reneruka. [lonsitue renodonma. Pacmpenenenue dactoT
ajuiene B nomyisiiuu. 3akoH Xapau-BaiinOepra.

Pemienue renernueckux 3aaad.

MemuunHckas  re”Hetuka. [loctpoeHne  pONOCHOBHBIX  IIPU  AHAIU3E
ONPENENEHHBIX MPU3HAKOB. POJIb T€HETHYECKUX AHAIN30B MPHU IJIAHUPOBAHUHM U
KOHTpOJIE OEPEMEHHOCTH.

CexBeHUpOBaHME T€HOMAa KaK HHCTPYMEHT, MO3BOJISIIOIIWNA MPOTHO3HPOBATH
dbeHoTrm 4YemoBEeKa W JIPYTHMX OKUBBIX OPraHU3MOB, a Takke BHUPYCOB.



buonndopmaruueckne MHCTPYMEHTHl aHAlU3a T€HOMOB. MeETONbl HAaIpaBiICHHOTO
U3MEHEHHUS TEeHOMOB  OpraHu3MoB. leHeTuyeckass uUHXeHepus. | eHoMHoe
peIakTUpOBaHUE. DTUYECKUE aCIEKThl BHECEHUS] U3MEHEHUN B F€HOMBI Pa3IMYHBIX
OpraHu3MOB, B TOM YHCJIC YETIOBEKA.

Jlemoncmpayus Tabnull, TIaKaToB, KHHO(parMeHToB, pojiukoB u3 MHTepHeTA.

AHTpONOTreHe3

[IpuMatel: OTIMYUTEIBHBIE YEPTHI, COCTAB M 3BOJIIOLUS OTPSIA.

VYHuKanbHble TpU3HAKU ToMUHUA. [IpsiMOXoXKaeHue: Teopuu BO3HUKHOBEHUS,
aHATOMO-MOP(OJIOTHUECKUN KOMIUIEKC TpU3HAKOB. [IpsMoxoxkaeHne B JIpyrux
rpynmnax mnpuMmaroB. Pyka, mpucmocoOiieHHas K W3TOTOBICHUIO W MPUMEHEHUIO
opyauid Tpyna. BeICOKOpa3BUTHII MO3T: TEHJICHIIMY B YBOJIIOIUU, YHUKAIBHBIE YEPTHI,
Mopdosiorndeckue  ocobeHHoctu. CXOACTBO M pa3fiMuus  4YeJoBeKa U
YeJI0BEKOOOPa3HBIX O0€3bsSH: aHATOMMS, 3IMOPHOJIOTHS, OMOXUMHS, TOBEIACHUE.
[umnanze kak OmwkaWIIuid  KMBOM  POJCTBEHHUK  4YEJIOBEKA.  DBOJIIOIUS
YeJI0BEKOOOPa3HBIX 00E3bsIH.

Jlemoncmpayusa Mynsokedt, TaOmuI, CclIadgoB, BHACOPUIBMOB M CAMTOB
NutepHera, NOKa3bIBAIOUIMX CTPOEHUE TMPEAKOB COBPEMEHHOIO  YEJIOBEKA,
00€3bSIH-aHTPOTIOUIOB, MPEACTABUTENICH YeIOBEUECKUX pac.

Jlabopamopnusie u npakmuueckue padomot

N3yyeHune apeBHEUIIEN UCTOPUU U IBOJIOIMH YEIOBEKA HA IPUMEPE KOJUICKIIUN
U PEKOHCTPYKIIUH (3KCKYPCHS B MAJICOHTOIOTHYECKUIA My3ei).

Yes10BeK U OKPYKAOIIAA Cpeaa

Okonoruueckre (pakTopsl U UX JEHCTBHE HA OPTraHU3M YeJIOBEKA. 3aBUCUMOCTh
3I0POBbSI YEJIOBEKA OT COCTOSIHUSI OKpY’Karouied cpeapl. MUKpPOKIUMAT SKHIIBIX
nomemenuid. Tpyn uyenoseka. @usnonorus Tpyaa. PaboTocnoco0HOCTL M YTOMIICHHE.

310poBbE 4YEIOBEKAa KakK COLMaIbHAs LEHHOCTh. MDakTophbl, HapylIarolue
3I0pOBBE: THUIOAMHAMUS, KypEeHHE, YIOTPEOJIEHUE  aJIKOTOJsi, HAPKOTHKOB,
HecOaJaHCUPOBAHHOE TMUTaHUE, CTpecc. YKpemieHue 310poBbs. KynbTypa
OTHOIIEHUS] K COOCTBEHHOMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIUX.

AHTpOIIOTeHHbIE BO3ACHCTBUS Ha cpeldy. Hapymienue kpyroBopora BEIIECTB B
onocdepe. AHTPONOTEHHBIM KPYTOBOPOT. DKOJIOTUYSCKUE KPU3UCHI U MX TPUIHHBIL.
KonBomtonust obmiectsa u npupojsl. PanmonansHoe Npupo0noib30BaHue. 3HAUCHUE
OXpaHbl OKPYXKAIOIIECH TPUPOAHON CPEJIbI 1JIsi COXpPAHEHUS YETIOBEUECTRA.

Jlemoncmpayua Tabnul, IUIaKaToB, KWHO(DPAarMEHTOB, BUJICOPOJIUKOB U3
HNuTepuera.



ININTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JINMYHOCTHBIE PE3VYJIBTATHI

JIn4HOCTHBIE Pe3yJibTAaThl OCBOCHUS MPOrPAMMBI 10 OMOJIOTUH OCHOBHOTO OOIIIETO
00pa3oBaHUs JOJDKHBI OTPAKaTh TOTOBHOCTH OOYYAIOITUXCSI PYKOBOJICTBOBATHCSI CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OIbITA ICSITEIHOCTH HA €€ OCHOBE
Y B MPOIIECCE peaan3allii OCHOBHBIX HAPaBICHUI BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM
YUCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIIUTAHUS:

TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM JAESTEIBHOCTU TPU BBIMOJIHEHUU
UCCIIEOBAaHUM U MTPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIH;

2) IaTPMOTHYECKOr0 BOCIIUTAHUS:

OTHOIIIEHUE K OMOJIOTHUH KaK K BAXKHOM COCTABJISIONICH KYJIbTYPhI, TOPJOCTD 3a BKJIA]
POCCHUMCKHX U COBETCKHX YUEHBIX B PA3BUTHE MUPOBOH OMOJIOTMYECKON HAYKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTh OIICHMBATHh MOBEACHUE U MOCTYNKHU C MO3HUIMU HPABCTBEHHBIX HOPM U
HOPM 3KOJIOTUYECKOU KYIBTYPHI,

MOHMMAHWE 3HAYMMOCTH HPABCTBEHHOI'O acleKTa JESITEIbHOCTH YelloBeKa B
MEIUIIMHE U OMOJIOTUH;

4) 3¢TeTU4€eCKOro BOCIIMTAHUSA:

MOHUMAaHHE PO OMOJIOTUH B (POPMHUPOBAHUH ICTETUUECKON KYJIBTYPhl TUYHOCTH;

5) ¢usuueckoro BocnUTAHHMS, (OPMHPOBAHMS KYJIbTYPbl 3I0POBb U
3MOIMOHAJIBLHOTO 0JIATONOTyYHS:

OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0pPOBbIO M yCTAHOBKAa Ha 370pPOBbIM 00pa3
KU3HU  (30pOBO€ MHUTaHUE, COOJIOJEHWE TUTHEHUYECKUX TpaBWJl U HOPM,
cOaaHCUPOBAHHBIN PEKUM 3aHSATUU U OTABIXA, pETyJspHas Gu3ndecKasi akTUBHOCTb);

OCO3HAHME IMOCIICCTBUI U HEMPUATHUE BPEIHBIX MIPUBLIYEK (YyHIOTpeOIeHNE aTKOTOIIS,
HApKOTHKOB, KypEeHHE) M MHBIX (popM Bpea A1 PU3MIECKOTO U TICUXUIECKOTO 3/I0POBBS;

coOroieHre mpaBmil 6€30MacHOCTH, B TOM YMCJIE HaBBIKM O€30MacHOTO MOBEACHUS B
MIPUPOJHOU CPELE;

c(hopMUPOBAHHOCTH HaBbIKa pednekcun, yIpaBJeHUE COOCTBEHHBIM
AMOIMOHATILHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIUTAHUSA:

aKTUBHOE y4YacTH€ B PEIICHUM TpaKTUUEeCKUX 3a7ad (B pamMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3alliy, HACEJICHHOrO0 IIyHKTa, Kpas) OHOJIOTHYECKONH W
AKOJIOTUYECKON HAMpaBIEHHOCTH, HMHTEPEC K MPAKTUYECKOMY H3YYEHHUIO MNpOoQecCuid,
CBSI3aHHBIX C OMOJIOTHEH;

7) 3K0JIOrH4€eCKOro0 BOCIIMTAHMUA:



OpHUEHTAIMsI Ha IPUMEHEHHE OMOJIOTMYECKUX 3HAHUN MpU pEIIeHUH 3a]ad B 001acTh
OKPY’KAIOIIEH CPEeIbl;

OCO3HAHHE HKOJIOTHUECKUX MPOOIEM U IMyTeHl UX pelIeHHUs;

TOTOBHOCTb K yYaCTHIO B IPAKTUYECKOM  JEATEIIBHOCTH  KOJOTHYECKOU
HaIIPaBJIECHHOCTH;

8) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTAllUsl Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MPEACTABICHHN 00 OCHOBHBIX
OMOJIOrMYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS34X YEJIOBEKa C MPUPOAHON U COLMAIBHOM
Cpelnou;

NOHMMaHHWE pOJIM  OHOJOrMYeckoil Haykh B  (OPMUPOBAHUU  HAYYHOIO
MUPOBO33PEHUS;

pa3BUTHE HAy4YHOM JIFOOO3HATEIBLHOCTH, HHTEpPECA K OMOJIOrMYeCKOM HayKe, HABBIKOB
UCCIIEA0BATEIIBCKON IESTENBHOCTH;

9) amanTtanuu 00y4arUIEerocss K H3MEHSIIOIIMMCH YCJIOBHSM COLHAJIBHOH H
MPUPOAHOH Cpeabl:

aJICKBaTHAas OLICHKA U3MEHSIOIINXCS YCIIOBUM;

NPUHATUE pElIeHMs (MHAUBUAYAJbHOE, B IPYIIIE) B U3MEHSIOUIMXCSA YCIOBHUSAX Ha
OCHOBAHMH aHaIM3a OMOJIOTHIECKON HHPOPMAITUH;

IUIaHUPOBAaHUE JIEUCTBUI B HOBOW CHTyallud HAa OCHOBAaHWU 3HAHWUW OMOJIOTMYECKHX
3aKOHOMEPHOCTEN.

METAITPEAMETHBIE PE3YJIBTATBI
MeTtanpenMeTHble pe3yabTaTbl OCBOEHHUS MPOrpamMMbl MO OWUOJIOTMH OCHOBHOTO
oOmiero oOpa3oBaHMs, JOJKHBI OTPa)KaTh OBJIAJCHHE CIEAYIOIIMMH YHHUBEPCAIbHBIMU
y4€OHBIMU JICHUCTBUSIMU:

Ilo3HaBarTe/ibHbIC YHHMBEpPCAJIbHbIC Y4eOHbIC AeHCTBUSA

1) 6a3oBbIe JJOrHYeCKHE JIEHCTBUSL:

BBISIBJISITh U XapaKTEepPHU30BaTh CYIIECTBEHHbIC MPU3HAKU OMOJOTHYECKUX OOBEKTOB
(sIBIICHUM);

YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCUPUKAIMN OMOIOTUUYECKUX OOBEKTOB
(SIBJICHMIA, TIPOIIECCOB), OCHOBAHUS JIJIs1 000OIIEHUS U CPAaBHEHUS, KPUTEPUH TPOBOTUMOTO
aHaJIu3a;

C y4€TOM MPEeJI0KEHHOW OUOJIOTUYECKOW 3aJaud BBISIBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHUSI B PaCCMaTpPUBAEMbIX (DakTax M HAOMIOACHUAX, Mpeiaratb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

BBISBJIATh  AeUUUTHI  MHGOPMAllUM, JaHHBIX, HEOOXOIMMBIX I PpelIeHUs
IMOCTaBJIICHHOM 3a/1a4H;



BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSA3M MPU U3YUECHUU OMOJIOTHYECKUX SBICHUN U
IPOLIECCOB, JI€NaTh BBIBOJbI C HCIIOJIb30BAHUEM JICAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKIIOYCHUHM, YMO3aKIIOYCHUH 10 aHaloruu, (GOpMyIupoBaTh THIOTE3Bl O
B3aUMOCBS3SIX;

CaMOCTOSITENIbHO BBIOMpATh CHOCO0 perieHuss ydyeOHOW OMOJOTUYECKOM 3ajadu
(cpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS, BEIOMpATh HauOoee MOAXOAAIINNA C YIETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

2) 0a30BbIe HCCJIeI0BaTEIbLCKUE TeHCTBUSI:

MCITIOJIb30BATh BOMIPOCHI KaK UCCIIEOBATEIbCKIUI MHCTPYMEHT TO3HAHUS;

dbopMynupoBaTh  BOMPOCH, (UKCUPYIONIUE Pa3pblB  MEXKAY peadbHbIM U
KEJIaTeIbHBIM COCTOSTHUEM CHUTyallud, OOBEKTa, W CaMOCTOATEIHLHO YCTAHABIUBATH
HCKOMOE U JaHHOE;

dbopMHpOBaTh TUIOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CYXKICHHM, apryMEHTHUPOBAThH
CBOIO MO3UIINUI0, MHEHHUE;

IPOBOAMUTH MO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HAOJIOJECHUE, HECIOXKHBIN
OMOJIOTUYECKHI ~ DKCIIEPUMEHT, HEOOJbIIOE  HCCIEIOBAaHUE IO  YCTAHOBJICHUIO
0COOEHHOCTEH OMOJIOrMYeCKOT0 00beKTa (Ipoliecca) U3ydeHUs], MPUIUHHO-CIIECACTBEHHBIX
CBSI3€H M 3aBUCUMOCTEH OMOJIOTHUECKUX 00BEKTOB MEXKTy COOOI;

OIICHMBATh HAa MPUMEHUMOCThH U JIOCTOBEPHOCTh MH(POPMAIIHIO, TOTYYCHHYIO B XOJI€
HaOJIIO/ICHHS ¥ DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (hOpPMYIUpOBaTh OOOOIIEHUS W BBIBOJABI IO  pe3yjbTaTaM
OPOBEIEHHOTO  HAONIONEHUS, OKCIIEPUMEHTa, BIAJETh HWHCTPYMEHTAMHU  OICHKU
JIOCTOBEPHOCTH TOJYYEHHBIX BBIBOJOB M 00OOIICHUH;

MIPOTHO3WPOBATH BO3MOXKHOE JTalibHEHUIIIEe pa3BUTHE OMOIOTUYECKHUX MPOIIECCOB M MX
MOCJIE/ICTBAST B AHAJIOTMYHBIX WJIM CXOJHBIX CHTyaIlUsX, a TakKKe BBIJIBUTaTh
MIPEITOIOKESHHS 00 X Pa3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

3) pabora ¢ uH(popMalHei:

MPUMEHATh Pa3IUYHBIC METOJbI, MHCTPYMEHTHI M 3alpOChl MPHU IMOUCKE M OTOOpE
Oouonornyeckol MHMOpPMAIMM WM JAHHBIX U3 UCTOYHUKOB C YYETOM MPEIOKEHHOU
y4eOHOM OMOIOTHYECKON 3a1a4u;

BBIOMPATH, aHAJIN3UPOBATh, CUCTEMaTU3UPOBAThH u WUHTEPIPETUPOBATH
OMooTNYeCKy0 HH(POPMAITUIO PA3TUIHBIX BUIOB B (POPM IIPEICTABICHUS;

HaXOJUTh CXOAHBbIE apryMEHTHI (ITOATBEPKAAIONIUE UM OMPOBEPTAOUINE OAHY U TY
e UJICI0, BEPCUIO) B PA3IMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOATENIbHO BBIOMpATh ONTUMAJIBbHYIO (DOpMY MpeacTaBieHUs WUHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd HECIOKHBIMM CXEMaMH, JuarpaMMaMH, HHOH
rpaduKoi U UX KOMOUHAITUSMH;

OLICHMBATh  HAAEKHOCTH  OMOJOTMYECKOM  MH(pOpMAlMM O  KPUTEPHUSM,
MPEJIOKEHHBIM YIUTEIEM WK CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;



3alIOMHUHATh 1 CUCTCMATU3HUPOBATH 6I/IOJIOI‘I/ILICCKYI-O I/IH(i)OpMaHI/IIO.

KoMmMyHHKaTHBHBIC YHHBepCaJbHbIe Y4eOHbIe NeliCTBUA

1) o01menne:

BOCIIPUHUMATh M (POPMYJIUPOBATH CYKIEHUSA, BBIPAXKAaTh HMOLMH B MpOIECCE
BBITIOJTHEHUS TPAKTUYECKUX U J1a0OPATOPHBIX padoT;

BbIpaXKaTh ce0sl (CBOIO TOUKY 3pEHUsI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HEBEpOaJbHbIE CpelCcTBA OOLIEHMsI, TOHUMATh 3HAYEHUE COLIMAJIbHBIX
3HAaKOB, 3HAaTh M PAaclO3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX CHUTyallUH M CMAr4arh
KOH(JIMKTBHI, BECTH IIEPETOBOPBL;

MIOHUMAaTh HAMEPEHUS IPYTUX, POSIBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH popMe (HOpMyIHpOBaTH CBOU BO3PAKEHUS;

B XOJi¢ auajnora u (WiM) IMCKYCCHUHU 33JaBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMoi
OMOJOTUYECKON TEMbl M BBICKA3bIBATh HJIEH, HAIICJICHHbIE HA pelieHue OUOJIOrHYecKOu
3aJlauy ¥ NojJepkaHue OnaroxenareJIbHOCTH OOLLEHUS;

COMOCTABJIATh CBOM CYXJACHHMS C CYXKICHUSMH JpYrMX YYacTHUKOB JIHAaJIora,
0OHapy>KMUBATh Pa3INYNE U CXOJCTBO MO3UIHII;

MyOJIMYHO NPEICTABIATh PE3YIbTAThl  BBIIOJIHEHHOIO OHOJIOTMYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHHUS, IPOEKTA);

CaMOCTOATENIbHO BBIOMPATh (QopMaT BBICTYIUIEHUS C YUYETOM 3ajad NpEe3eHTAUUd U
0COOEHHOCTEN ayJUTOPUU U B COOTBETCTBUU C HUM COCTAaBISITh YCTHBIE U NMHUCbMEHHbBIC
TEKCTBI C HCIIOJIb30BaHUEM HILIFOCTPATUBHBIX MATEPUATIOB.

2) coBMeCTHAasI 1eSITeJIbHOCTD:

MOHMMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHONW M MHJMBUIYaJbHOU pabOTHI
IpU pEIICHUH KOHKPETHOW OMOJOTUYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECUCTBUS NPHU PEIICHHH MMOCTAaBICHHON y4eOHOMU
3a/1a4u;

MPUHUMATh 11€JIb COBMECTHOM JIEATEIbHOCTH, KOJJIEKTUBHO CTPOUTH JEUCTBUS MO €€
JOCTHKEHUIO: PaCHpeleiTh POJIM, AOTOBAapUBATHCSA, OOCYXAATh MPOLECC U PE3yIbTaT
COBMECTHOM paboOThl, yMeTh 0000IIaTh MHEHHMSI HECKOJBKUX JIOEH, HpPOSBIATH
TOTOBHOCTb PYKOBOJMTb, BBIIIOJIHATH IOPYUYEHUS, TOTUUHATHCS;

yMeTh 0000111aTh MHEHHUSI HECKOJIBKUX YEJIOBEK, MPOSBISATH TOTOBHOCTh PYKOBOJIUTD,
BBIIIOJIHATD MOPYYEHUS], TOAYUHSTHCS;

IJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM PabOThI, ONPENESATh CBOIO POJIb (C YUETOM
OPEINOYTEHU M BO3MOXKHOCTEH BCEX YYaCTHUKOB B3aMMOJEWUCTBHS), paclpeneisTh
3aJaud  MEXJy YJeHaMM KOMAaHJbl, Yy4acTBOBaTb B TPyNIOBBIX (opMax paboOThI
(o6cyx1eHus1, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI U UHBIE);

BBITIOJHATh CBOIO 4YacTbh pabOThl, JOCTUraTh KAaYECTBEHHOI'O pe3yJbTara MO CBOEMY
HAIPABJICHUIO U KOOPJAUHUPOBATH CBOU JACHCTBUS C APYTHUMH YI€HAMU KOMaH/[bI;



OIICHMBATh KAuye€CTBO CBOEr0 BKJIaJa B OOMIMH MPOAYKT II0 KPUTEPHSIM,
CaMOCTOSITETbHO  C(HOPMYIIMPOBAHHBIM  YYaCTHUKAMU B3aUMOJICHCTBHUS, CpPaBHUBAThH
pe3yNbTaThl ¢ HMCXOMHOM 3adaueld M BKJIQJ KaXKJOr0 4WICHA KOMaHIbI B JOCTHIKEHHC
pEe3yabTaToB, paznensaTh cdepy OTBETCTBEHHOCTH U TPOSBISATH TOTOBHOCTh K
IIPEIOCTABICHUIO OTUYETA TTepe] TPYIIION;

OBJIAJIETh CHCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JCHCTBUU, KOTOpas
obecrieynBaeT chOPMUPOBAHHOCTH COITMATBHBIX HABBIKOB M AMOIIMOHAIBLHOTO HHTEIIICKTA
00y4Jaronuxcs.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eilicTBUSA

Camoopranuszanus:

BBISIBIISITH TIPOOJIEMBI JTsI PEIICHHS B KU3HCHHBIX U YUCOHBIX CUTYAIHsIX, UCIIOIB3YS
OMOJOTrHYCCKUEC 3HAHUS,

OPUEHTHUPOBATHCS B PA3JIMUHBIX IMOAXOAAX MPUHATHS pPEIICHUN (MHIWBHIyaTbHOE,
NPUHSTUE PELICHUs B TPYIIE, IPUHITHE PEUICHUN TPYION);

CaMOCTOATENILHO COCTABJIATh AJTOPUTM PEIICHUS 3a/1auu (MJIM €r0 4acTh), BEIOMPATh
crnoco0 pemieHus y4eOHOW OMOOTMYECKOW 3alaud ¢ YYETOM HMEIOUIMXCS PECYPCOB U
CcOOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh Mpe/jIaraéMbple BapHaHThI PEIICHHI;

COCTaBJIAThH TUIAH JIEHCTBHUA (IJIaH peanu3allid HaMEYEHHOTO aJITOPUTMA PEIICHHS ),
KOPPEKTUPOBATh MPEIJIOKEHHBIA aJITOPUTM C YUIETOM TIOTYYCHUS] HOBBIX OMOJIOTHYCCKHUX
3HaHUI 00 U3y4yaeMoM OMOJOTUYECKOM OOBEKTE;

Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTE/IEKT:

BJIQJIETh CIIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBAIIMH U PeDIeKCUH;

JlaBaTh OLICHKY CUTYAaIlMH U MPeJiararh iaH e€ N3MCHCHHS,

YYHUTHIBaTh KOHTEKCT W TMPEABUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH
pereHnr ydeOHOW OMONOTHYEeCKOW 3aJa4yd, aJalTHPOBATh PEIMIEHHE K MEHSIIOUTUMCS
00CTOSATEILCTBAM;

OOBSICHATh MPUYUHBI JOCTIKEHUS (HEAOCTHXKEHUSI) Ppe3y/IbTaToB JIEATEIbHOCTH,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOJUTh MO3UTUBHOE B MPOU3OIIEAIIEH
CUTYallUu;

BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHUBIIINXCS] CUTYaAIlUN, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yNbTaTa IEeTU U YCIOBUSIM;

pasnuyarh, Ha3bIBaTh U YIPABJIATH COOCTBEHHBIMH SMOITUSMHU 1 AMOIMSIMU JIPYTHX;

BBISIBJISITH M @aHAJIM3UPOBATH MPUYUHBI SYMOILIHIA;

CTaBUTb ce0s1 HA MECTO JIPYTOro 4esoBeKa, IOHUMAaTh MOTHUBBI U HAMEPEHUS APYTOTo;

PETYIIUPOBATH CIIOCOO BBIPAKEHUS IMOIIUIA.

IlpunsaTne ceds U Apyrux



OCO3HAHHO OTHOCHTBHCS K JIPYyTOMY YEIIOBEKY, €r0 MHCHHIO;

MPU3HABATh CBOE MPABO HA OMIUOKY U TAKOE JKE MPABO JPYroro;

OTKPBITOCTH CE0€ U JPYTHM;

0CO3HABaTh HEBO3MOXKHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHUBEPCAJIBHBIX yUEOHBIX PETYIATUBHBIX JCHCTBUH, KOTOpas
obecrieunBaeT (POPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPCHHSIS MO3MITUS
JUYHOCTH), M JKM3HEHHBIX HABBIKOB JIMYHOCTH (yMpaBieHUsS COOOM, CaMOIUCIIUTIINHBI,
YCTONYHUBOTO TOBECHHS).

MHNPEAMETHBIE PE3YJIBTATbI

[IpeameTHbIe pe3yabTaThl OCBOEHUS MPOrPAMMBI IO OMOJIOTUHU K KOHILY OOy4YeHUs 6 5

Knacce:

XapaKTEepU30BaTh OMOJOTUIO KaK HAyKy O >KMBOM MPHUPOJAE, Ha3bIBaTh MPU3HAKU
’KUBOTO, CPABHUBATh OOBEKTHI )KUBOU U HEXKUBOUN TTPUPOJIHI;

NEPEYUCHISATh HCTOYHUKM OUOJIOTMYECKUX 3HAHMM, XapaKTepu30BaTh 3HAUCHUE
OMOJIOTUYECKUX 3HAHUW IS COBPEMEHHOTO 4elioBeKa, Npodeccuu, CBSI3aHHBIE C
ouomorueii (4—5 npodeccnii);

MPUBOAUTH MPUMEPHI BKJIaga poccuiickux (B Tom uucine B. U. Bepnanckuii, A. JI.
YuxeBckuil) U 3apyOexHbIX (B ToM uuciie Apucrorenb, Teodpact, ['unmnokpar) yu€HbIx B
pa3BUTHE OUOJIOTHUH;

MMETh MPEJICTABICHUE O BAXKHEHIIMX OWUOJIOTHYECKUX TIpolleccax M SBICHUSX:
NUTaHuE, JAbIXaHWE, TPAHCIOPT BEIIECTB, Pa3IPaKUMOCTb, POCT, Pa3BUTHE, JBHKECHUE,
Pa3MHOXKEHHUE;

MPUMEHATh OHOJOTUYECKHE TEPMUHBI W TIOHATHS (B TOM 4YHCJE: KUBBIE Tela,
OUMOJIOTHS, DKOJIOTHUS, IUTOJOTHS, aHATOMHUS, (PU3HNOJIOTHS, OMOIOTHYECKasi CUCTEMATHKA,
KJIETKa, TKaHb, OpraH, CHUCTEMa OpraHoB, OpraHW3M, BHUPYC, IBUKECHHE, MHUTAHHUE,
GbOoTOCUHTE3, NbIXaHUE, BBIJCICHHUE, Pa3APaKUMOCTh, POCT, Pa3MHOXKEHHUE, pa3BUTHUE,
cpena oOUTaHUsl, MPUPOTHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUU
C TIOCTaBJICHHOM 3a/1a4eil U B KOHTEKCTE;

pasnuyarh M0 BHEIIHEMY BUAY (M300paKeHUSIM), CXeMaM U OMUCAHUSAM JIOSIICPHBIE U
SJIEpHBIC OPTaHU3MBI, Pa3TUYHbIC OMOJOTUYECKIE OOBEKThI: PACTEHUS, )KUBOTHBIX, TPHUOBI,
JUITAWHAKY, OaKTepuu, TPUPOAHBIE U WCKYCCTBEHHBIC COOOIIECTBA, B3aUMOCBS3U
OpraHU3MOB B TMPHUPOJTHOM M HCKYCCTBEHHOM COOOIIECTBaX, MpeicTaBuUTeNeH (aopsl u
dbayHbl IPUPOHBIX 30H 3eMIIH, JTaHAA(THI IPUPOHBIE U KYJIBTYPHBIE;

MPOBOJIUTh OMHCAHUE OpraHu3ma (pacTeHus, >KUBOTHOIO) MO 3aJaHHOMY ILJIaHY,
BBIICNIATh CYIIECTBEHHBIE MPHU3HAKK CTPOCHUS M TMPOILIECCOB IKU3HENEATEIbHOCTH
OpraHU3MOB, XapaKTEepU30BaTh OPTraHU3Mbl KAaK Tella >KUBOW MPHUPOAbI, MEPEUUCISAThH
0COOCHHOCTH PaCTEHUMN, )KUBOTHBIX, TPHOOB, JIMIIIAWHUKOB, OAKTEPUI U BUPYCOB;



pacKphIBaTh MOHATHE O cpejie 0OUTaHUs (BOAHOM, HA3EMHO-BO3AYIITHOM, TOYBEHHOM,
BHYTPUOPTaHU3MEHHOH), YCIOBHIX CPe/ibl OOUTaHMUS;

MPUBOJIUTE MPUMEPHI, XapaKTEPU3YIOIIHUE MPUCITOCOOICHHOCTh OPTraHU3MOB K Cpefie
oOuTaHUs, B3aUMOCBSI3U OPTraHU3MOB B COOOIIECTBAX;

BBIICIIATHh OTIMYUTEIbHBIC TTPU3HAKHN TIPUPOTHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEHTHPOBaTh OCHOBHBIC TPABHUJIA IMOBECHUS YEIOBEKa B MPUPOJIC H OOBSICHATH
3HAYCHHE MPHUPOJOOXPAHHOW JIEATEIHHOCTH UYEIOBEKa, AaHalM3UPOBaTh I0OATHHBIC
AKOJIOTUYECKHE MPOOIEMBI;

PacKpbIBaTh poJib OMOJIOTUM B MMPAKTUUECKOM JESITEIILHOCTH YEIOBEKA;

JIEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPAxX CBS3b 3HAHWK OMOJIOTHHU CO 3HAHUSMU
110 MaTeMaTHKe, IPEeIMETOB TYMaHUTAPHOTO IIUKJIA, PA3TMYHBIMU BUJIAMU NCKYCCTBA;

BBITIOJIHATh MPAKTHUYEeCKHEe paldoThl (MOMCK WHGOpPMAIUU C UCIOJIB30BAHUEM
pa3IMYHBIX WCTOYHHUKOB, OMHMCAHHME OpPTraHW3Ma IO 33aJaHHOMY IJIaHy) W J1a0opaTopHbBIE
pabotsl (paboTa ¢ MUKPOCKOIIOM, 3HAKOMCTBO C Pa3JIMYHBIMU CIIOCOOAMU HU3MEPEHUS U
CpPaBHEHHMS )KUBBIX OOBEKTOB);

MPUMEHATh  METOAbl  Ouosioruu  (HAONIOEHHWE, OINHWCcaHue, KiaccUudUKaIuys,
U3MEpEHNe, OHKCIIEPUMEHT): MPOBOAUTHL HAOMIONEHUS 3a OpraHU3MaMH, OIHCHIBAThH
Ounonorndeckre OOBEKTHI, MPOIECCHl U SIBICHHS, BHIMOIHATh OMOJIOTUYECKUI PUCYHOK U
U3MEPEHUE OMOJIOTMYECKUX 0ObEKTOB;

BIQJCTh NpHEMaMHU pabOTHI C JYMOW, CBETOBBIM U ITUGPOBBIM MUKPOCKOTIAMU TIPH
paccMaTprUBaHUU OMOJIOTMYECKUX OOBEKTOB;

cobOmrofaTh TMpaBmiia 0E30MacHOr0 Tpyda MpH paboTe ¢ YYEOHBIM M JTa0OpaTOPHBIM
000pyI0BaHUEM, XUMUYECKON TOCYIOH B COOTBETCTBUU C MHCTPYKIMAMH Ha ypOKE, BO
BHEYPOUHOMU JICSITEIbHOCTH;

MCITOJIB30BATh TIPH BBITIOJHEHNWN YUY€OHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
1o OMOJIOTHH, CIIPAaBOYHBIEC MaTepHalibl, pecypcsl UHTepHeTa;

CO3/1aBaTh NUCHMCHHBIE M YCTHBIE COOOIICHHS, WCIOJb3ysl MOHATHHHBINA ammapar
M3y4aeMoro paszzesna OMOJOTHUH.

[IpenmeTHbIE pe3ylbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUHU K KOHILY 0Oy4YeHUs 6 6
Knacce:

XapaKTepru30BaTh OOTAHMKY KaK OWOJIOTHUECKYIO0 HayKy, €€ paslensl M CBA3U C
JIPYTUMH HayKaMU U TEXHUKOW;

NPUBOJIUTH MpPUMEpPHI BKiIana poccuiickux (B ToM umciie B. B. Jlokyuaes, K. A.
Tumupszes, C. I. HaBamun) u 3apy0exHbix yu€Hbix (B ToM uuciae P. I'yk, M. Manbnuru)
B Pa3BHTHE HAYK O PaCTCHUSX;

OPUMEHSATh OWOJIOTMYECKHEe TEPMUHBI M TIOHATUS (B TOM uyucie: OOTaHUKa,
pacTuTeNbHas KIETKa, pacTUTENbHAas TKaHb, OPraHbl pPAcTeHHWH, CHCTEMa OpraHoB
pacTeHusi: KOpeHb, mo0Oer Moyka, JIMCT, BUJIOW3MEHEHHBIC OPTaHbl, IIBETOK, IJIOJ, CEeMs,
PaCTUTENBHBIA OPraHU3M, MUHEPAIbHOE MUTAHKE, (POTOCUHTE3, IBIXaHHUE, POCT, PA3BUTHE,



pPa3MHOXKEHHE, KJIOH, Pa3ApaKMMOCTh) B COOTBETCTBHM C IOCTABIICHHOW 3ajlaueii U B
KOHTEKCTE;

OIKCHIBATh CTPOCHHUE U KU3ZHEACITEIbHOCTh PACTUTEILHOTO OpraHu3Ma (Ha mpuMepe
MOKPBITOCEMEHHBIX HWJIM I[BETKOBBIX): TMOINOIICHHE BOAbl M MHHEpAJIbHOE IHTaHUE,
(doToCHHTE3, [bIXaHHWE, TPAHCIOPT BEUIECTB, POCT, Pa3MHOXKEHUE, PA3BUTHE, CBA3b
CTPOCHHMSI BETETaTUBHBIX M TEHEPATUBHBIX OPTAHOB PACTEHUH C MX (PYHKIIHSIMU;

pasnuyarh U ONHUCHIBATh KUBbIE M TepOapHbIE SK3EMIUISPbl PACTEHUN IO 33JJAHHOMY
IUTaHY, YacTU PACTEHUN MO HM300paKEHUSIM, CXeMaM, MOJEJSAM, MYJIsKaM, peinbe(HbIM
Ta0IULAM;

XapaKTepu30BaTh TMPU3HAKA PACTEHUW, YPOBHU OpraHU3alUd PACTUTEIHHOTO
OpraHu3Ma, 4YacTH PACTEHUM: KJIETKH, TKAHH, OPTraHbl, CACTEMbl OPTraHOB, OPTAHU3M;

CpPaBHUBATh PACTUTEIbHBIE TKAHU U OPTaHbl PACTEHHUI MEXKy COOO0I;

BBINIOJIHATH MPAKTUYECKUE U JaboparopHble padoThl MO MOPQPOJIOTUU U (PU3NOIOTHH
pacTeHHii, B TOM 4YHCJIE€ pabOThl ¢ MUKPOCKOTIOM C MOCTOSIHHBIMU ((DUKCUPOBAHHBIMU) U
BPEMEHHBIMU MUKpOIpenapaTaMu, HCCIEI0BaTeIbCKUEe padOThl C HCIOJIb30BAaHUEM
npruOOPOB U UHCTPYMEHTOB IU(PPOBOIL TabopaTopuu;

XapaKTepHU30BaTh MPOLECCHl JKU3HEACATEIILHOCTH PACTEHUI: IMOIIOIIEHUE BOJbI U
MUHEpaJbHOE MUTaHue, (OTOCUHTE3, JAbIXaHUE, POCT, Pa3BUTHE, CIIOCOOBI €CTECTBEHHOTO
U HCKYCCTBEHHOI'O BEreTaTHBHOIO PA3MHOXKEHUS, CEMEHHOE pa3MHOXKEHHE (Ha MpHUMeEpe
MTOKPBITOCEMCHHBIX, WU I[BETKOBBIX);

BBISIBIISITH NIPUYMHHO-CJICICTBCHHBIC CBSI3W MEKIY CTPOCHHEM W (PYHKITUSIMU TKaHEH
U OPraHOB PAaCTEHUMN, CTPOCHHUEM U KU3HENIEATEIbHOCThIO PACTEHU;

KJacCU(UIIMPOBATH PACTEHUS U UX YaCTHU IO pa3HbIM OCHOBAHUSM;

OOBSICHATH POJIb PACTEHUHN B MPHUPOJIEC U KU3HU YEJIOBEKa: 3HaueHue (poTocuHTe3a B
Opupojie YU B OKU3HM UEJIOBEKa, OHMOJIOrMYecKoe U XO3AWCTBEHHOE 3HAYCHHE
BUJIOM3MEHEHHBIX M0OETOB, X035MCTBEHHOE 3HAYEHUE BET€TATUBHOIO PA3MHOKEHUS;

MIPUMEHATh TIONYYCHHBIC 3HAHWS JJIs BBIPAIIMBAHUS M PAa3MHOXKEHHUS KYJIBTYpPHBIX
pacTeHul;

UCIIONIb30BaTh METO/Abl OWOJOTMU: TIPOBOAMTH HAONIONEHUS 3a PaCTCHUSIMHU,
OMKCHIBATh PACTEHHS] U WX YACTH, CTABUTh MPOCTEilMe OUONOTHYECKHUE OMBITHl U
HKCIIEPUMEHTHI;

coOmronaTh TpaBuia 0€30MacHOTO Tpyaa mpu paboTe ¢ yueOHBIM U JabOpaTOpPHBHIM
000pyI0BaHUEM, XUMUYECKOW MOCY0M B COOTBETCTBUM C MHCTPYKIMSIMHU Ha YPOKE U BO
BHEYPOUHOH JIESITEIbHOCTH;

JEMOHCTPHUPOBATh HAa KOHKPETHBIX MPHUMEpaxX CBsI3b 3HAHWN OMOJOTHH CO 3HAHUSMHU
0 MareMaTuke, reorpaduu, TEXHOJIOTUH, TIPEIMETOB TYMAaHUTAPHOTO LIUKIIA, PA3TUYHBIMU
BUJIAMU UCKYCCTBA;



BlaleTh MnpuéMaMu paboThl ¢ Ouonormuecko wuHbopManuen: GopMyIupoBarh
OCHOBaHMS JUIsi U3BIeYeHHs M 0000meHuss uHPOpMAUM €3 JBYX MCTOYHHUKOB,
peoOpazoBbIBaTh HHGOPMAIUIO U3 OJJHOW 3HAKOBOU CUCTEMBI B APYTYIO;

co3/laBaTh MUCHMEHHBIE M YCTHBIE COOOIICHMS, UCIOJb3ysd MOHITHMHBIN ammapar
M3y4aeMoro paszesna OMOJOTHUH.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTHH K KOHITy 00yueHus B 7
KJ1acce:

XapaKTepu30BaTh OOTAHMKY Kak OWOJIOTMUECKYI0 HayKy, €€ paslenbl U CBI3U C
JIPYTUMH HayKaMH, OIEpUPOBATh 3HAHUSMH aHATOMUHU, THUCTOJIOTHU U (HU3HOJIOTUHU
pacTeHui;

MPUBOIUTE MPUMEPHl BKJIaAa poccuiickux (B ToM uymcie B.B. [lokyuaeB, K.A.
Tumupszes, C.I. HaBammn) u 3apy0exHbix yu€Hbix (B ToMm uncie P. I'yk, M. Manbsnuru) B
pa3BUTHE HAyK O PACTCHHUSX;

MPUMEHSATH OMOJIOTUYECKUE TEPMUHBI M TIOHITHS (B TOM 4YMCie: OOTaHUKA, SKOJIOTHS
pacTeHul, OaKTEpPHOIOTHUsl, TPOTUCTOJIOTHSI, CUCTEMATHKA, CYNEeprpyIina, apcTBo, OTIeN,
KJlacc, CEMEWCTBO, poj, BHJ, >KM3HEHHass ¢opma pacTeHMH, cpeaa oOuTaHus,
PaCTUTENBHOE COOOIIECTBO, BBHICIIUE PACTCHUS, WIH SMOPHO(HUTHI, CIOPOBBIE PACTCHHUSI,
CEMEHHBIE PACTeHUs, BOAOPOCIH, MXH, IUJIAyHbI, XBOIIHM, MAOPOTHUKU, TOJOCEMEHHBIE,
MOKPBITOCEMEHHbIE, OaKTepuu, TPUObI, JUIIAMHUKN) B COOTBETCTBUU C IMOCTABICHHON
3a7Ja4ueu;

pa3nuyuarh MOAXOAbl K TIOCTPOCHHIO COBPEMEHHOW MHOTOIIAPCTBEHHOW CHCTEMBI
OpraHUYeCcKOro MHpa, CPaBHUBAThb €€ C MPEAIIECTBYIOUIMMU CHUCTEMaMH U BBISBISATH
IPEUMYIIECTBA;

pa3iauyaTh MOAXOJbl K IOCTPOCHHUIO COBPEMEHHOM CHCTEMbl BBICIIMX PACTEHHI
(oMOpuodur);

OIKCHIBATh CTPOCHHUE U KU3ZHEACITEIbHOCTh PACTUTEILHOTO OpraHu3Ma (Ha mpuMepe
MOKPBITOCEMEHHBIX, WU IIBETKOBBIX): IOMJIOIICHWE BOJABl M MHHEpAIbHOE MUTAHUE,
doToCcHHTE3, IBIXaHWE, TPAHCIOPT BEIIECTB, POCT, Pa3MHOKCHHE, PA3BUTHE, CBSI3b
CTPOEHHUSI BET€TaTUBHBIX U TEHEPATUBHBIX OPTAHOB PACTEHUH C UX PYHKIMIMU;

pa3nuyarh BEreTaTUBHbBIE OpraHbl PACTEHUU Ha TMOMEPEYHBbIX U MPOAOJIBHBIX Cpe3ax,
OTIpENIENATh TUIl CTPOEHHUSI BET€TATUBHBIX OPIaHOB;

pa3inyaTh M OMHUCHIBATH KUBBIE U TepOapHbIe IK3EMIUISIPbl PACTEHUN 110 3a1aHHOMY
IUTaHy, YacCTH PACTeHHUU MO H300paXKeHHsIM, CXeMaM, MOJENSIM, MYIsDKaM, pelabe(HbBIM
Ta0IUIaM;

XapaKTepHu30BaTh MNpPHU3HAKKM PACTCHUH, YPOBHU OPTaHU3AIMH PACTUTEIHHOTO
OpraHu3Ma, 4acTH pPACTEHMH: KJIETKH, TKAHHU, OpraHbl, CHCTEMbl OpPraHOB, OpPraHU3M,
0OBSICHATD, B YEM 3aKIIIOUAIOTCS OCOOCHHOCTH OPTaHU3MEHHOTO YPOBHS JKU3HU;

XapaKTepU30BaTh OCHOBHBIE TPYMIbl OJHOKJIETOYHBIX OPraHU3MOB U BBIABIATH
MEX]Ty HUMU 3BOJIIOLIMOHHOE POJICTBO;



BBINOJIHATH NPaKTUUYECKUE pabOoThl MO cOOpPY M aHAIM3y MarepHasia OHOKIETOUHBIX
Y MHOTOKJIETOUHBIX OPraHU3MOB U3 TUIIUYHBIX OMOTOIIOB;

BBISIBIISITH  3aKOHOMEPHOCTH U MOPGOPHU3MOIOTHYECKUE aJanTalliil pacTeHUd K
pa3IMYHBIM YCJIOBHSM OOWTaHHs, HAXOAWTh KOPPEISLUHA MEXKIY CTPOCHHUEM OpraHa H
BBITIOJIHSIEMON UM (DyHKITHEH;

CpPaBHUBATh PACTUTEIbHBIE TKAHU U OPTaHbl PACTEHUIN MEXy COOO0i;

BBITIOJIHATH MPAKTUYECKUE U J1aboparopHbie paboThl 1O MOP(OJIOTUU U (HU3UOTOTUH
pacTeHuid, B TOM 4Hciie pabOThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMU ((PMKCUPOBAHHBIMU) U
BPEMEHHBIMU MHKpOIIpenapaTaMy, HCCIeI0BaTeIbCKue paboThl € MCIOIb30BAHUEM
npruOOPOB U UHCTPYMEHTOB LU(PPOBOIL TabopaTopuu;

MIOHUMATh MEXAHHU3MBI CaMOBOCIIPOU3BEACHUS KJIETOK, OIepUpOBAThH
OPEJICTaBICHUAMH O MHUTO3€ U MeHO03€, O POJIM KIETOYHOIO SiApa, CTPOEHUH U (YyHKUUU
XPOMOCOM;

XapaKTepU30BaTh MPOUECCHl >KU3HEACITEIIbHOCTH PACTEHUM: MOMIONIEHUE BOJBI U
MUHEpaJbHOE NMUTaHUE, (POTOCUHTES, JbIXaHUE, POCT, Pa3BUTHE, CIIOCOObI €CTECTBEHHOI'O
U HCKYCCTBEHHOI'O BEr€TATHBHOIO PA3MHOXKEHUS, CEMEHHOE Pa3MHOXKEHHE (Ha IpHUMeEpe
HNOKPBITOCEMEHHBIX, WU 1]BETKOBBIX);

XapaKTepU30BaTh OCHOBHBIE 3Talbl OHTOT€HE3a PACTEHUM, ONIEPUPOBATh 3HAHUSIMHU O
OPUYMHAX PACTIPOCTPAHEHHBIX MH()EKIIMOHHBIX O0JI€3HEN PACTEHU, TOHUMATh IPUHLIUIIBI
npoUIaKTUKKM MU JiedyeHus Ooie3Hel, MOHMMATh MPUHIUIBI OOpbObI C MAaTOr€HaMH U
BPEIUTEISIMUA PACTCHUN;

BBISIBJIATH [IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]y CTPOCHUEM U (PYHKLMSIMU TKaHEH
U OPTraHOB PaCTEHU, CTPOCHUEM U JKU3HENIEATEIBHOCTBIO PACTEHU;

KJIACCU(UIIMPOBATh PACTEHUS U UX YACTH I10 PA3HBIM OCHOBAHUSM;

OOBSICHATh POJIb PACTEHUH B MPHUPOJIC U KU3HU YEJIOBEeKa: 3HaueHue (poTocuHTesa B
OpUpOlE€ U B JKW3HM YEJIOBEKa, OHMOJOTMYECKOE M  XO35AWCTBEHHOE 3HAYEHUE
BUJIOM3MEHEHHBIX I00EroB, XO35AWCTBEHHOE 3HAYEHUE BETre€TaTUBHOIO Pa3MHOXKEHUS,
OIEepUpPOBAThH MPEACTABICHUIMU O F€HE, OCHOBAaX N'€HETUYECKON NHIKEHEPUU;

OPUMEHATh TOJYYEHHbIE 3HAHUS JI BBIPAILMBAHUS U PA3MHOXKEHUS KyJIbTYpPHBIX
pacTEeHUH;

UCIIOJb30BaTh METOJAbl OHOJOTMM: MPOBOAUTH HAOMIONEHHUS 3a PACTEHUSIMHU,
ONUCHIBAaTh PACTEHUS M WX YaCTHU, CTABUTh MNPOCTEHIINE OHOIOrMYECKHE ONBITHI U
AKCIIEPUMEHTHI;

coOnroniaTh npaBuja 0€30MacHOro Tpyaa npu padoTe ¢ yueOHbIM U JabOpaTopHBIM
000py1I0BaHUEM, XUMUYECKOW MOCY0M B COOTBETCTBUM C MHCTPYKIUSIMU Ha YPOKE U BO
BHEYPOUYHOH JEATEIbHOCTH;

XapaKTepU30BaATh PUHLINIIBI KJIacCU(PUKALUH pacTeHui, OCHOBHBIE
CUCTEMATUYECKHUE TPyl PACTECHUM;



IPUBOINTH TPUMEPHI BKjIaga poccuiickux (B Tom uymcie H.M. Baswmios, W.B.
Muuypun) u 3apyoexHbix (B ToM uncne K. Jlunneit, JI. [lactep) yuéHbix B pa3BuTHe HayK
0 pacTeHusX, rpudax, OaKTepusiX U apxeu;

IPUMEHATH OMOJIOTUYECKUE TEPMUHBI U MOHATHS (B TOM 4UKcie: OOTaHUKA, SKOJIOTHUS
pacTeHul, MUKOJOTHUsSA, aJbrOJIOTHs, MHUKPOOUOJIOTHS, OaKTEpHOJOrus, CHCTEMATHUKA,
apcTBO, OTHEN, KJIACC, CEMEHCTBO, PO, BUM, KMU3HEHHas QopMa pacTeHuil, cpena
oOUTaHMsI, PACTUTEIIbHOE COOOIECTBO, CIOPOBbIE pPACTEHUS, CEMEHHBbIE pPAaCTEHUS,
KpacHbIE BOJIOPOCIIH, 3€JIEHBIE BOJOPOCIH, XapOBBIE BOJOPOCIH, MXH, IUIAyHbI, XBOLIH,
NaNIOPOTHHKH, XBOWHBIE, IOKPBITOCEMEHHBIE, Oaxrepun, apxeu, rpuoBbl,
CTPaMEHOIUJIOBBIE€) B COOTBETCTBUM C TIOCTABICHHOM 3a1a4yeii;

pa3iauuaTh M OMUCHIBaTh KUBBIE M TrepOapHbe HK3EMIUISIPbl PACTeHUH, YacTu
pacTeHul 1o u300paXeHUsIM, CXeMaM, MOJEISIM, MYJSKaM, pelbe(HbIM Tabauuam, rpuobl
0 U300paKEHUSIM, CXeMaM, MYJsbKaM, 0aKTepuu 10 U300paKeHUSIM;

BBISIBJISITh TPU3HAKU KJIACCOB TOKPBITOCEMEHHBIX, WM I[BETKOBBIX, CEMEHCTB
JBYIOJIbHBIX U OJJTHOJIOJIBHBIX PACTECHHUIA;

OTIpPENENATh CUCTEMATUYECKOE MOJIOKEHUE PACTUTENBHOIO OpraHui3Ma (Ha mpumepe
NOKPBITOCEMEHHBIX, UJIU IIBETKOBBIX) C IOMOIIBIO ONPEAECIUTEIBHON KaPTOUKY;

BBITMIOJHATh TMPAKTUYECKUE U JIabopaTopHble pabOThl MO CUCTEMAaTHUKE PACTEHHI,
aJbIrOJIOTMH, MHUKOJOTMM ¥ MHMKPOOMOJIOTMHM, B TOM YHCIE pabOThl C MUKPOCKOIOM C
NOCTOSIHHBIMU (pukcupoBaHHBIMHU) U BPEMEHHBIMHU MHKPOIIpENapaTamH,
UccleoBaTeNIbckue padoThl ¢ MCIOJIB30BAaHUEM NPUOOPOB M MHCTPYMEHTOB LU(PPOBOH
J1a60paTopuu;

BBIJICJISITh CYUIECTBEHHBIE TMPU3HAKU CTPOCHHS M KU3HEACATEIbHOCTH PACTEHUU,
OaxTepwii, apxeii, TpudoB;

MPOBOJIUTh ONMHCAaHHE U CpPaBHUBATh MEXIy cO00#l pacTeHus, TpuObl, OaKTepHH,
apxeu 10 3a/IaHHOMY ILJIaHy, JIeJaTh BbIBOABI HA OCHOBE CPAaBHEHMS;

OBJIaJIeBaTh OCHOBAaMM 3BOMIONMOHHOW Teopun Y. JlapBuHa, XapakTepu3oBaTh
OCHOBHBIE 3Talbl Pa3BUTHUS U KU3HU Ha 3eMJie, OMHUCHIBATH YCIOXKHEHUE OpraHu3aluu
PACTEHHI B XO/I€ IBOJIIOLMHU PACTUTEIBHOTO MUpPa Ha 3EMIIE;

BBISIBJISITh YEPTHl MPUCIIOCOOJIEHHOCTH PACTEHMM K cpele OOWTaHus, 3HAuCHUE
HKOJIOTMYECKUX (haKTOPOB AJIsi PACTEHUMH;

MOHUMAaTh OCOOEHHOCTH HAJOPTaHW3MEHHOTO YpPOBHS OpraHM3allH KU3HHU,
XapaKTepHU30BaTh PACTUTEIBHBIE COOOIIECTBA, CE30HHBIC M MOCTYyNAaTeIbHbIE U3MEHEHUS
PACTUTENbHBIX COOOIIECTB, PACTUTEIBHOCTh (PAaCTUTEIBHBIM MOKPOB) MPHUPOAHBIX 30H
3emiid, CBOOOAHO ONEPUPOBATh MOHATUSAMU: SKOCUCTEMA, HKOJOTMYECKAs] MUPAMMJA,
Tpoduueckas ceTb, OMOpa3HOOOpa3ue;

OPUBOINTH TMPUMEPHI KYJIBTYPHBIX PACTEHUM M MX 3HAUEHUS B JKU3HU YEJIOBEKA,
XapaKTepHU30BaTh IMPU3HAKU PACTEHUH, OOBSCHATh HAJIWYUE B TMpeesiax OIHOTO BHJA
pacteHuii (opM, KOHTPACTHBIX IO OTHOMY U TOMY € MPU3HAKY, ONIEPUPOBATh MOHATUSIMHU:



(dbeHoTHI, TEHOTHUIl, HACIEACTBEHHOCTh M HM3MEHYMBOCTh, pa3HOOOpa3ue pacTeHUH u
MUKPOOTPAHU3MOB, COPT, IITAMM;

MOHUMATh MPUYUHBI U 3HATH MEPBI OXPaHbl PACTUTEIHLHOTO MUpPa 3eMJIH, CBOOOIHO
OTIEpUPOBATh TMOHATHUSAMH: OCO0O0 OXpaHsSEMbIE TPHUPOAHBIE TEPPUTOPHUH (PE3EepPBaATHI),
3aMoBEeIHUKH, HAIIMOHAJIbHBIE TTapKU, OMoc(depHbIe pe3epBarkl, 3HaTh, YTO Takoe KpacHas
KHUTAQ;

pacKpbIBaTh POJIb pacTeHH, TpuOOB, OakTepuil W apxel, CTPAaMEHOMMUIOBBIX B
OPUPOIHBIX  COOOIIECTBaX, B  XO3SMCTBEHHOM JEATEILHOCTH 4YEJIOBEKA U  €ro
MMOBCEIHEBHOMU KU3HU;

JEMOHCTPUPOBATh HA KOHKPETHBIX MpUMEpax CBSA3b 3HAHWK 10 OWOJIOTHU CO
3HAHUSAMHU 10 MaTemaruke, (Qusuke, reorpaduu, JUTEeparype, TEXHOJOTHH, TpeIMeTaM
TYMaHUTAPHOTO IUKJIA, Pa3JIMYHBIMU BUIaMU UCKYCCTBA;

WCIIOIB30BaTh METO/Abl OHWOJIOTHMHU: TPOBOJIUTH HAOMIOACHUS 3a PACTCHUSMH,
OakTtepusaMH, TpubaMu, JUIIAWHUKAMU, OINKHCHIBATh WX, CTaBUTh MPOCTEUIINE
OMOJIOTUYECKHE OMBITHI U IKCIIEPUMEHTHI;

BlIaieTh mnpuéMaMu paboTel ¢ Ouonormueckoi wuHbopManuen: GopMyIupoBarh
OCHOBaHMS JIJISi M3BJICUCHHS M 0000meHus WH(OpMAIMU U3 HECKOJIBKUX HCTOYHHKOB,
peoO0pa3oBBIBaTh HHPOPMAITUIO U3 OAHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh NMUCHMEHHBIE U YCTHBIE COOOIIEHHWS, MCHOJb3ysl MOHATHIHBIN ammapar
U3y4aeMoro pasfeia OMOJIOTHH, COMPOBOXKAATh BBICTYIUICHHE MPE3eHTAlUeH ¢ y4EToM
0COOEHHOCTEHN ayTuTOpUN 00yUYarOIIUXCS;

NPOSIBIISATh MHTEPEC K YyIIIyOJECHUIO0 OMOIOTHYECKUX 3HAHUN M BBIOOPY OMOJIOTHUHU KaK
npouIbHOrO TMpeAMeTa Ha YPOBHE CpelHero obmiero obpas3oBanust Ui Oymymiei
IpoeCCHOHAIBHON  JEATCIbHOCTH B 00JIacTH  OWOJIOTHMH, MEIUIIMHBI, JKOJIOTHH,
CEJILCKOTO XO35IMCTBA, MUILIEBOW MPOMBIIIJICHHOCTH;

BIaJCTh npu€éMamMu padboTel ¢ uH(pOpMaLMe: (OopMYyIUPOBaTH OCHOBAHMS IS
U3BJICUEHUS] W 0000meHuss UWHGOPMALMK U3 HECKOJIBKUX HCTOYHUKOB (2-3),
npeoOpa3oBbIBaTh UHPOPMALUIO U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO.

[IpenmeTHbIE pe3ylbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUHU K KOHILY OOy4eHUs 6 8
Knacce:

XapaKTepU30BaTh 300JIOTHI0 KaK OMOJOTHYECKYI0 HayKy, €€ pasfenbl M CBA3b C
JIPYTUMH HayKaMU U TEXHUKOW;

XapaKTepU30BaTh TPUHIINIBI KIACCU(PUKAIMKA >KUBOTHBIX, BHUJ KaK OCHOBHYIO
CHUCTEMATUYECKYI0 KAaTeTOPUI0, OCHOBHBIE CHUCTEMAaTHYECKUE TPYMIbl KUBOTHBIX
(mpocreiiie, KUIIEUYHOIOJOCTHBIE, IIJIOCKME, KPYIJble U  KOJIbYaThle  YEpBH,
YJIEHUCTOHOTHE, MOJUTIOCKH, XOP/IOBbIE);

IPUBOJUTH MPUMEPHI BKJIaaa poccuiickux (B Tom unciie A. O. Koanesckuii, K. U.
Ckps6uH) u 3apyOexHbix (B ToM unciie A. JleBenryk, K. KroBbe, D. ['ekkenb) yuéHBIX B
pa3BUTHE HAYK O KUBOTHBIX;



NPUMEHSITh OMOJIOTUYECKUE TEPMUHBI U TOHATHUS (B TOM YHCIIE: 300JI0THS, YKOJIOTUS
KUBOTHBIX, 3TOJIOTHUS, MaJIE0300JI0THsI, CUCTEMAaTHKa, LIApCTBO, THUII, OTPSAJ], CEMEICTBO,
poxd, BUM, >KMBOTHas KJETKAa, XUBOTHAs TKaHb, OpPraH >KMBOTHOIO, CHUCTEMbl OPIaHOB
’KUBOTHOTO, )KUBOTHBIN OpraHU3M, MUTAaHUE, AbIXaHHUE, POCT, pa3BUTHE, KPOBOOOpAIIEHUE,
BbIJICJIEHUE, ONOpa, JBUKEHUE, Pa3MHOXKEHHE, MapTEeHOTEHE3, Pa3aIpakUMOCTh, pedIexkc,
opraHsl 4yBCTB, IOBE/ICHHE, Cpe/la OOUTaHUs, MPUPOJHOE COOOIIECTBO) B COOTBETCTBUU C
MIOCTABIICHHOM 3a/1aueil U B KOHTEKCTE,

packpeiBaTh OOIIME TNPU3HAKK JKUBOTHBIX, YPOBHH OpraHU3allid >KUBOTHOTO
OpraHu3Ma: KJIETKU, TKaHU, OpraHbl, CACTEMbI OPTaHOB, OPTaHU3M;

CPaBHUBATH )KMBOTHBIE TKAHU U OPTaHbl )KUBOTHBIX MEX]Yy COOOM;

ONUCHIBATh CTPOCHHE M JKU3HEIACATEIBHOCTh KHUBOTHOTO OpraHu3Ma: OIopy U
JIBW)KCHUE, MHWTAHWE W THIIEBAapEeHHE, ABIXaHWE W TPAHCIOPT BEIIECTB, BBIJACICHHUE,
PETYISIUIO U TIOBEJICHHE, POCT, Pa3MHOXEHUE U PA3BUTHE;

XapaKTepHU30BaTh  TPOIECCHl  JKU3HEIEATEIBHOCTH  JKHUBOTHBIX  H3ydaeMBbIX
CUCTEMATHYECKUX TPYMIl: JBWXKEHUE, TMHUTaHUE, JIbIXaHHE, TPAHCIOPT BEILIECTB,
BBIJICJICHUE, PETYIISINIO, IOBEACHNUE, POCT, pa3BUTHE, PA3MHOKEHHUE;

BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSA3U MEXKAY CTPOCHUEM, KUZHEACITEIbHOCTHIO
U cpeioil OOMTaHUS KUBOTHBIX U3YYaeMbIX CUCTEMATUYECKUX TPYIII;

pa3inyaTh U OMUCHIBATH )KUBOTHBIX M3YYaeMbIX CHCTEMATHYECKHUX TPYIII, OTACIbHBIC
OpraHbl M CHCTEMBI OPTaHOB IO CXEMaM, MOJEISIM, MYJsDKaM, pelbedHbIM Tabiuiam,
IPOCTEUIINX — [0 U300PAKEHUSIM;

BBISIBJISITh MPU3HAKU KJIACCOB UYJICHUCTOHOTMX M XOPJOBBIX, OTPSAJIOB HACEKOMBIX U
MJIEKOTTUTAIOIIHX;

BBITIOJIHATDh TPAKTUYECKUE M JIabopaTopHbIe pabOThl 1O MOPGOIOTHH, aHATOMUH,
(¢u3MONOrMM M TOBEACHMUIO >KMBOTHBIX, B TOM 4HCIE pPAOOTBI C MHUKPOCKOIIOM C
IIOCTOSIHHBIMU (puxcupoBaHHBIMHU) 51 BPEMEHHBIMHU MHKPOIIpENapaTamH,
HCCIIEZIOBAaTENIbCKIE PabOThl C MCIIONb30BaHWEM MPHUOOPOB U MHCTPYMEHTOB IH(PPOBOIA
Jaboparopuu;

CpaBHUBATh MPEJCTABUTEICH OTAEIbHBIX CHUCTEMAaTHYECKUX TPYII KUBOTHBIX U
JIeNaTh BHIBOJIBI HA OCHOBE CPaBHEHUS,

KJIAaCCU(UIIMPOBATH KUBOTHBIX HA OCHOBAaHUU OCOOCHHOCTEH CTPOCHHS;

OIKCHIBATh YCIIO)KHEHUE OpPraHU3allMd *XUBOTHBIX B XOJI€ SBOJIIOIMH >KMBOTHOTO
MHpa Ha 3eMIIE;

BBISIBIISITH  YEPThl MPUCIOCOONIEHHOCTH JKMBOTHBIX K Cpele OOWTaHMs, 3HAuCHUE
AKOJOTHYECKUX (DAKTOPOB AJIsl FKUBOTHBIX;

BBISIBJISITH B3AMMOCBSI3H KUBOTHBIX B MIPUPOAHBIX COOOIIECTBAX, LIEMU MTUTAHUS;

yCTaHaBJIMBAaTh B3aMMOCBS3U JKMBOTHBIX C PAaCTEHUSIMH, IpuOaMu, JTUIIANHUKAMU U
OakTepUsMH B IPUPOTHBIX COOOIECTBAX;



XapaKTEPU30BaATh KUBOTHBIX MPUPOAHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH
pacupoCTpaHEHHUs! )KUBOTHBIX IO IUIAHETE;

pacKpbIBaTh POJIb )KMBOTHBIX B MPUPOAHBIX COOOIIECTBAX;

packphIBaTh poJib JOMAIIHUX M HENPOAYKTUBHBIX >KHMBOTHBIX B JKM3HU YEJIOBEKa,
pOJIb  TIPOMBICIIOBBIX JKMBOTHBIX B XO3SMCTBEHHOM JESITEIBHOCTH 4YEJIOBEKAa U €ro
NOBCEAHEBHOM JKU3HU, OOBSICHATH 3HAYEHHE )KUBOTHBIX B MIPUPOJE U KU3HU YEITOBEKA;

UMETh IIPEJICTABICHUE O MEPOIPUATHUSX 110 OXPAHE )KUBOTHOTO MHUpa 3eMIIH;

JEMOHCTPUPOBATh HA KOHKPETHBIX MpUMEpax CBSA3b 3HAHMM 1O OWOJIOTHU CO
3HaHUAMU IO MareMaTuke, (U3UKe, XUMHH, Treorpauu, TEXHOJIOTHUHU, NPEAMETOB
TYMaHUTAPHOTO IIUKIIOB, PA3JIMYHBIMUA BUAAMU UCKYCCTBA;

UCIOJb30BaTh METOAbl OHOJOTMH: MPOBOAUTH HAOMIOACHHUS 3a IKHUBOTHBIMH,
ONKCHIBATH JKUBOTHBIX, HUX OpraHbl M CHCTEMBbl OpPraHoOB; CTAaBUTh MPOCTEHIINE
OMOJIOTUYECKHE OMBITHI U IKCIEPUMEHTHI;

coOnroniaTh npaBuja 0e30MacHOro Tpyaa npu padoTe ¢ yueOHbIM U JabOpaTopHBIM
000pyI0BaHUEM, XUMUYECKON MOCYI0M B COOTBETCTBUHU C MHCTPYKIMSIMU Ha YPOKE U BO
BHEYPOUYHOH JESTEIBHOCTH;

BlaieTh MNpuéMamMu paboTel ¢ HHpOpManuen: ¢(opMyIHpOBaTb OCHOBAHUS IS
U3BIICUCHUS W 0000meHus wHOpManmuu W3 HECKONMbKUX (3—4) HCTOYHUKOB,
npeoOpa3oBbIBaTh HHPOPMALIMIO U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTb NUCHBMEHHBIE M YCTHBIE COOOIIEHMS, MCHOJb3ysl MOHATUMHBIA anmmapar
U3y4aeMoro paszesia OMOJIOTHM, CONPOBOXKJATh BBICTYIJIEHUE IMPE3CHTAIMel ¢ y4éToM
0COOEHHOCTEHN ayTuTOpUN 00yUarOIIUXCS.

[IpenmeTHbIe pe3ylbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHHU K KOHITY OOy4eHHUs B 9
KJj1acce:

XapaKkTepHU30BaTh HAyKH O 4YeJIOBEKE (AHTPOIOJIOTHIO, aHATOMHUIO, (PU3HOJIOTHIO,
MEAUIMHY, TUCTOJIOTUIO, TUTOJIOTHIO U IPYTUE) U UX CBSA3M C IPYTUMU HAyKaMH;

OOBSICHATh MOJOKEHHE YeJIOBEKa B CUCTEME OpPraHM4yecKkoro MHpa, €ro
IPOUCXOXKJIEHHE, TPUCTIOCOOIEHHOCTh K Pa3IMYHBIM 3KOJOTHYECKUM (PakTopaM, OTIINYHUS
YeJioBeKa OT APYTHX JKUBOTHBIX, POACTBO YEIOBEYECKUX PAC, OCHOBHBIE ATAMbl U (DaKTOPHI
ABOJIIOLIMM YEJIOBEKA;

MPUBOAUTL TMPUMEPHI BKIana poccuiickux (B Tom uucine W.II. IlaBnos, N.U.
MeuHukoB M Jpyrue) u 3apyOexkHbix (B Tom uucie II. Dpmux u npyrue) ydu€HbIX B
pa3BUTHE TPEJCTABICHUN 00 aHATOMUH, O (DU3HOIOTHH U APYTUX HAYKaX O YEIOBEKE;

MPUMEHATH OHOJOTMYECKHUE TEPMUHBI M TOHATHS (B TOM 4YHCIE: LUTOJOTHA,
TUCTOJIOTUSI, AHATOMMS 4YeJOBEKa, (PU3MOJIOrUS YeJIOBEKAa, TUIMEeHa, aHTPOMOJIOrus,
DKOJIOTHSl YEJIOBEKa, KIIETKa, TKaHb, OpraH, CHCTEMa OpPraHoB, IWTAHUE, JbIXaHUE,
KpoBoOOpaiieHne, oOMEH BEIIECTB M MPEBpAlllEHHE HSHEPTUH, JIBHXKEHUE, BBIJCICHUE,
pPOCT, pa3BHUTHE, NOBEACHHE, PA3MHOXKEHHE, PpPa3IpaXUMOCThb, PEryJSIIUs, TOMEOCTas,
BHYTPEHHSIS Cpella, UIMMYHHUTET) B COOTBETCTBUHU C IOCTABIECHHOM 3a1a4eil;



NPOBOAMWTH OINHCAHWE IO BHEIIHEMY BHUIY (M300paKeHHUI0), cXemMaM OOIIMX
PU3HAKOB OpraHW3Ma 4YelIOBEeKa, YPOBHEW €ro OpraHu3aliii: KJIETKHU, TKaHWU, OPTaHbI,
CUCTEMBI OPTaHOB, OPTaHU3M;

CpaBHUBATh KJIETKH Pa3HBIX TKAaHEW, TPYINI TKaHEH, OpraHbl, CUCTEMBI OpPTaHOB
YeJI0BeKa, IPOIECChl KU3HEIASATEIPHOCTH OpTaHW3Ma 4YeJOBEKa, JeNIaTh BBIBOABI Ha
OCHOBE CPaBHCHHS;

XapaKTeprU30BaTh MEXaHU3MBI CaMOBOCIIPOM3BEICHUS KJICTOK, CPAaBHUBATh MHUTO3 U
MeN03, XapaKTepU30BaTh POJb KIETOUHOTO s/ipa B JCICHUH KIIETOK, CTPOCHUE U QYHKIIUU
XpOMOCOM;

MPUMEHATh OMOJOTUYECKUE TEPMHUHBI M TOHATHS (T€H, TeHeTHYeCKas WHXCHEpUs,
OMOTEXHOJIOTHUS, AJUIJIENb, TEHOTHII, (DEHTOTHI, CKPEIINBAHKE ), TOHUMATh UX CYIHOCTS;

XapaKTepU30BaTb OCHOBHBIE TOJOKEHUSI KJIETOYHOW Teopuu, 3akoHbl [. MeHnens,
XPOMOCOMHYIO TEOPHIO HaciencTBeHHocTH T. Moprana, 3akoH Xapau-BaitnOepra;

pa3nuyarh OMOJIOTHMYECKH aKTHUBHBIC BEIIECTBA (BHTAMHUHBI, (PEPMEHTHI, TOPMOHBI H
JPyTHE), BBISIBISATH UX POJIb B MPOIecce 0OMEHA BEIIECTB U MPEBPAIEHUSI SHEPTUU;

XapaKTepU30BaTh OMOJOTUYECKHE TMPOIECChl: OOMEH BEHIECTB M MPEeBpAIlCHUE
SHEPTrUU, TNHUTAHUE, JbIXaHWE, BBIJCICHUE, TPAHCIOPT BEIIECTB, IBIKEHUE, POCT,
perynsnuio GyHKIIUNA, UMMYHUTET, pa3BUTHE, PA3MHOKEHUE YEITOBEKA;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXIYy CTPOCHHEM KJIETOK, OPTaHOB,
CUCTEM OpraHoOB OpraHW3Ma 4YeloBeKa W uX (QYHKIUSIMH, MEXIy CTPOCHHEM,
KU3HEIEATEILHOCTBIO U CPEIOl OOMTaHUS YETIOBCKa;

OPUMEHSTh OUOJOTUYECKUE MOJEIN MJIA BBISBICHUS OCOOCHHOCTEH CTpOEHHS U
(GYHKIIMOHUPOBAHUS OPTaHOB U CUCTEM OPraHOB YETIOBEKA;

MPUMEHATh OHMOJOTHYECKHE TEPMHUHBI M TOHATHSA: MHUKpoduiopa, MHKPOOHOM,
MUKPOCHUMOWOHT;

OOBSICHATh ~HEUPOTYMOPAIBHYIO  PETYISIIUI0  MPOIECCOB  KU3HEACSITEIBHOCTH
OpraHM3Ma 4YeliOBeKa;

XapaKTepu30BaTh W  CpaBHUBaTh  OC3yCIIOBHBIE MW  YCIOBHBIC  pedIeKchl,
HACJIC/ICTBEHHbIE U HEHACJIE/ICTBEHHbIE MPOrpaMMbl MOBEACHHUS, 0COOCHHOCTU BBICIIEH
HEPBHOM JIeATETbHOCTH YEJIOBEKa,

pasnuyarb HACJICICTBCHHbBIC u HEHACJIe/ICTBCHHbIE (MH(pEKIMOHHEIE,
HenH(EKITMOHHBIC) 3a00IeBaHUSI YEIOBEKa, OOBSCHATH 3HAUCHHE MEp MPO(UIAKTUKH B
IpeIynpeKIeHNN 3a00JICBaHUI YETIOBEKA,;

OOBSICHATh TPWYMHBI HACJICJICTBCHHBIX 3a00JICBaHUN YEIOBEKa, MEXaHU3MBI
BO3HUKHOBEHHS HAanOOJIee pacIpOCTPAHEHHBIX U3 HUX, HCIIONB3YS IPU ATOM MOHSITHS: TCH,
MyTalusi, XpOMOCOMa, TEHOM, CBOOOJHO ONEPUPOBaTH 3HAHUSAMU O MPUYMHAX
pacnpocTpaHEHHBIX MH(EKIMOHHBIX 3a00JIEBaHUI YeJIOBEKa, MPUHIMNAX MPOPUIAKTUKH
U JICYCHUSI pACIIPOCTPAHEHHBIX MH(EKIIMOHHBIX 3a00I€BaHUH YeI0BEKa, CBOOOHO periaTh



KaueCTBEHHbIE U KOJIMYECTBEHHbIC 3aJlaud, OOBSICHATH MPHUHIUIBI COBPEMEHHBIX
OMOMEIMLIMHCKUX METOJIOB, 3TUKU OMOMEAMIIMHCKUX UCCIIEI0BaHUM;

BBITNIOJHATh MPaKTUYECKUE M JabopaTopHble pabOThl MO aHATOMHUHU U (U3HOJIOTUU
YelloBeKa, B TOM 4ucie paboThl ¢ MUKPOCKOIIOM C MOCTOSHHBIMU ((PUKCUPOBAHHBIMU) U
BPEMEHHBIMU MHKpOIIpenapaTaMy, HCCIe0BaTeIbCKue paboThl € HCIOIb30BAHUEM
npruOOpPOB U UHCTPYMEHTOB LU(PPOBOIL J1abopaTopuu;

peliaTh Ka4YeCTBCHHBIE U KOJIMYECTBEHHBIC 3a/1a4H, MCIIONb3Ysl OCHOBHBIC ITOKA3aTEeNN
3JI0pOBbSI YEJIOBEKA, MPOBOIUTH PACUETHI M OLICHUBATH MOJIyYCHHbIC 3HAYCHUS;

apryMEHTUPOBaTh OCHOBHBIE NMPUHIUIIBI 30POBOr0 00pa3a >KU3HU, METOJIbI 3aLIUThI
U YKpEIUICHHUs 3[0pOBbSl 4YeJoBeKa: cOajJaHCHPOBAaHHOE NUTaHHE, COOJIONEHUE IMpaBUII
JUYHOM TUTHEHBI, 3aHATHS (QU3KYIBTYpPOH U CIIOPTOM, pallMOHAJIbHAS OpTaHU3alus Tpyda
Y TIOJTHOLIEHHOTO OTJIbIXa, TO3UTUBHOE AYMOLIMOHAIIbHO-TICUXHUYECKOE COCTOSIHUE;

MCII0JIb30BaTh MPUOOPETEHHBIEC 3HAHUS M YMEHUS JUIsl COONIIOJIEHUS 30pOBOT0 00pasza
KHU3HU, COATAHCUPOBAHHOTO THUTaHUs, (HU3MUECKON aKTUBHOCTH, CTPECCOYCTOMYHUBOCTH,
JUTSI UICKJTFOUEHUSI BPETHBIX MTPUBBIYEK, 3aBUCUMOCTEH;

BIaJIeTh MPUEMAMM OKa3aHUS IEpPBOW MOMOIIM YEJIOBEKY IpPHU IOTEPE CO3HAHUA,
COJTHEYHOM U TEIUIOBOM yAapax, OTPaBIICHWHU, YTOIUICHHH, KPOBOTCUCHHH, TpaBMax
MSITKUX TKaHEH, KOCTEH CKelleTa, OPraHOB YyBCTB, O)KOTaX U OMOPOKECHUU;

BIaJ€Th Npu€éMamMu padboTel ¢ uH(pOpMaLME: (OopMyIUPOBaTH OCHOBAHMS IS
U3BJICUEHUSI W 0000meHuss UWHGOPMALMK U3 HECKOJIbKUX HCTOYHUKOB  (4-5),
peoOpazoBhIBaTh HHGOPMAIUIO U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

UCIIOJIb30BaTh METO/Abl OMOJOrMU: HAOII0AaTh, M3MEPSTh, OINUCHIBATH OPTraHU3M
YeJIoBeKa U MPOLIECChl €r0 JKU3HEAESTENIbHOCTH, TPOBOAUTH MPOCTEHIITNE UCCIIEIOBAHUS
OpraHM3Ma 4YeJIoBeKa U OObSACHATH UX PE3YyJIbTaThI;

coOmronaTh TmpaBuia 0€30MacHOTO Tpyaa mpu paboTe ¢ yd4eOHBIM U JabOpaToOpHBIM
000pyAOBaHNEM, XUMUYECKON MOCYI0M B COOTBETCTBHH C MHCTPYKIMSIMH HAa YPOKE U BO
BHEYPOYHOH JEATEITHLHOCTH;

BIaJeTh npuémMamu paboTel ¢ uHbOpManue: QopMyIMpoBaTh OCHOBAHMS IS
U3BJICYCHUS U 00001eHUs MH(DOPMAIIUU U3 HECKOJIBKUX UCTOYHHUKOB;

O0OBSCHATH 3HAUCHHE PAOOT 1O pacimudpoBKe TEHOMOB BHUPYCOB, OaKTepuid, TpuOOB,
pacTeHUid M >KUBOTHBIX, XapaKT€PU30BaTh IMOAXOJAbl K aHalW3y OOJNBIIUX JaHHBIX B
OuMoJI0THH, XapaKTepU30BaTh IEJIH U 3a/1a9i OMOMH(OPMATHKH;

co3/1aBaTh MUCHMEHHBIE M YCTHBIE COOOIICHMS, WCHOJb3ysd MOHITHMHBIN ammapar
U3YYEHHOIO paszzesia OMOJIOTMH, COMPOBOXK/ATh BBICTYIJIEHUE MPE3EHTAIMEl ¢ y4ETOM
0COOEHHOCTEHN ayTIUTOpUN 00yUYarOIINXCS;

NPOSIBIISATH UHTEPEC K YIIIyOJIECHUIO0 OMOIOTMYECKUX 3HAHUN U BBIOOPY OMOJIOTHHU KaK
npouIbHOrO TMpeAMeTa Ha YPOBHE CpelHero obmiero obOpazoBanust s Oymyuiei
npo¢ecCUOHAIBHON JEesATENIbHOCTH B 00NacTh OMOJOTMM, MEIUIMHBI, ICUXOJIOTHH U
JOPYTUX HAPaBJICHUM.



TEMATUYECKOE INTAHUPOBAHUE

5 KIIACC
K
o HanMeHoBaHIe 0JINYECTBO YaCOB
n/ pasaenoB u teM Bcer Koutp. IIpakTuu.
1 MPOrpaMMsbI 0 paboTrbl  padoTHI
buonorus —
1 HayKa 0 >KUBOH 4 0 0
pupoae
Mertoabl
2 M3Yy4YEeHUS KUBON 4 0 1
IIPUPOABI
Opranusmel —
3 Tena KUBOMN 10 0 1
IIPUPOABI
4 Opranusmsl 1 6 0 1
cpena oOuTaHus
5 IIpuponusie 6 0 |
cooOmiecTBa
6 JKuas npupona n 3 | 0
YeJI0BEK
7 Pe3epBHOE Bpems 2 0 0
OBIIEE
KOJIMYECTB
© CTBO 35 1 4
YACOB IIO

[NTPOI'PAMME

Buawl,

(popmbl
KOHTPOJISI

Tect

Jlaboparop
Has pabora,
TECT

JlaGopatop
Has pabora,
Ouonoruuec
KU
JTUKTAHT
JlaGopatop
Has pabora,
TecT

Jlaboparop
Has pabora,
Ouonoruyec
KM
JTUKTAHT
KonTtponba
as pabota

Tect

DJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypchbl
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w/06/05

https://oblakoz.ru/
https://lesson.academy-

content.myschool.edu.r
u/06/05

https://oblakoz.ru/

https://lesson.academy-
content.myschool.edu.r

w/06/05

https://oblakoz.ru/

https://lesson.academy-

content.myschool.edu.r
uw/06/05

https://oblakoz.ru/

https://lesson.academy-
content.myschool.edu.r

u/06/05

https://oblakoz.ru/
https://1 n my-
content.myschool.edu.r
u/06/05

https://oblakoz.ru/
https://lesson.academy-

content.myschool.edu.r
u/06/05



https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05




6 KIJACC

Ne KosndyecTBo yacoB
I HaumeHnoBaHue
/ pasiesioB U TeM Kontp. IIpakTnu.
. NPorpamMmbl paGoTbl  padoTHI
| PacturensHBIN 14 0 5
OpraHu3M
Crpoenue u
5 MHOT000pa3ue 21 | 2
MMOKPBITOCEMEHHBI
X pacTeHUi
KuzuenesarenLHO
3 o 32 | 6
pacTUTEIBHOTO
opraHu3ma
4 PesepBHoe Bpems 2 0 0
OBIIIEE
KOJIMYECTBO
YACOB I1O 70 2 19

I[TPOTPAMME

Buapbl,

dopmbi
KOHTPOJIsI

JlaGopatop
Has pabora

JlabGopatop
Has pabora,
KOHTPOJIbHA
g pabora

JlaGopatop
Has pabora,
KOHTPOJIbHA
s pabora,
ouonoruuec
KU
JTUKTAHT
Tecr

DJIEKTPOHHbBIE
(uudposbie)
o0pa3oBarejibHbIE

pecypchl
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7 KIIACC

KoanyecTBo yacoB
HaumenoBanue
pa3aesnoB U TeM Kontp. IIpakrnu.
Bcero

MPOrpaMMbl padoTel  padoThI
Pa3nen 1. Beenenue
BBenenune 5 0 1

Paznen 2. bakrepuu u apxeu

bakrepun u apxeun 4 0 2

Pa3nges 3. MHOoroo0pasue O1HOK/JIETOYHBIX JYKAPHOT

MHoroobpazue
OIHOKJIETOUYHBIX 4 0 0
3yKapuoT

Buawl,

(popmbl
KOHTPOJISA

JlaGopatop
Has pabora

Jlaboparop
Has paboTa

Tect

Pa3nen 4. ApxenJjiacTuIHbIEe WIN «PACTEHUS»

boranuka — Hayka
0 PacTEHHAX

O06as
OpraHu3aIus
PacTUTEIHHOTO
Oopranmsma

CnopoBbie
pacTeHus

CemMeHHEIE
pacTeHus

Tect

JlaGopatop
Has pabora

JlaGopatop
Has pabora

Jlaboparop
Hasi pabora

DJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypchbl
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Pa3gen 5. CTpoeHue u ’Ku3HeAeATEJILHOCTh CEMEHHBIX PACTeHHIl

IToOer u
no0eroBele 5 0 5
CUCTEMBI

JlaGopatop
Has paboTa
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JIuct

Kopens u
KOpHEBBIE
CUCTEMBbI

Bererarusnoe
pa3sMHOXKEHUE
pacTeHui

Knaccudukanus
LIBETKOBBIX

Jlaboparop
Has paboTa

JlaGopatop
Hasi pabora

JlaGopatop
Has paboTa

JlaGopatop
Has paboTa

https://oblakoz.ru/
https://1 n my-
content.myschool.edu.r
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Pa3znen 6. Jxosiorusi pacrenuii. Pactennsi B npupoaHbIX co001ecTBax

OKoIIOrus
pacTeHui.
Pacrenns B
MIPUPOTHBIX
coo0I11IeCTBax

Tect

https://oblakoz.ru/
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content.myschool.edu.r
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Pasznes 7. PacTure/ibHBIIN MUP U AeSITEJIBHOCTH YeJI0BeKa

PacturenbHbIM
MHDP U
JeSITEIbHOCTD
YyelloBeKa
OBIIEE
KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

70

33

Jlaboparop

Has pabora,
KOHTpPOJIbHA

s paborta
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HaunmeHoBaHnue
pa3aesioB U TeM
NMporpamMmMbl

JKUBOTHEBIN
OpTraHu3M

Crpoenue u
JKA3HEAEATETHHOC
Th OpraHU3Ma
YKHBOTHOTO
OCHOBHBIC
KaTeropuu
CHCTEMATHKH
JKHBOTHBIX

OQHOKIJIETOYHEIE
SKUBOTHEIE -
IpocTeume

MHoroxkneTounbie
JKNUBOTHBIC.
Kummegnononoct
HBIC

IImockue,
KpyIjble,
KOJIBYaThIC ‘{epBI/I

YneHucToHorue

Motrocku

XopIoBbIe

8 KVIACC

KoJsnuyecTBo 4acos

Bcero

Kourp.
padoThI

IpaxkTuy.
padoThbI

Buapbl,

dopmbi
KOHTPOJIsI

Tect

Jlabopato
pHas
pabora

Tect

JlaGopatop
Has paboTa

JlaGopato
pHast
pabota

JlaGopato
pHast
pabora

JlaGopato
pHas
pabora

Tect

Tect

JIEKTPOHHBIE
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PrI0BI

3eMHOBOIHBIE

IIpecmslikaronuec
s

IITnne!

Munexonuraromiue

PaszButue
’)KUBOTHOTO MUpa
Ha 3emiie

JKusoTHbBIE U
YeJIOBEK

JKusorHeie B
MPUPOAHBIX
coo0IIecTBax

OBILIEE
KOJIMYECTBO
YACOB IO
[TIPOT'PAMME

35

13

Jlabopato
pHast
pabora

Tect

Tect

JlaGopato
pHast
pabora

Jlabopato
pHast
pabora,
onoaoruy
€CKUH
JIUEKTaHT
Tect
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Kontpons
Hasi
pabota
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HanmenoBanue
pa3aesioB U TeM
MPOrpamMMbl

YenoBexk —
OMOCOINAIbHBIH
BUJ

Crpykrypa
OopraHu3Ma
YCJIOBCKaA

HeiiporymopasnbsHa
S Peryisnus

Onopa 1 IBHXXCHUC

BnyTtpeHnnss cpena
Opra"usma

KpoBooOparienue

Jprxanue

Iluranue n
MULLEBapEHUE

OO0OMeH BEIIECTB U
MpeBpalieHue
SHEPTUU

Bcer

9 KJIIACC

KoJsimuecTBO 4acoB

Kownrtp.

padort
bl

IMpaxkTny.
padoTbI

Buasl,
popm
bl
KOHTP
0151

Tect

Jlabopa
TOpHAs
pabora

Jlabopa
TOpHAs
pabora

Jlabopa
TOpHast
pabora

JlaGopa
TOpHast
pabora

Jlabopa
TOpHas
pabota

JlaGopa
TOpHAs
pabota

Jlabopa
TOpHAs
pabora

Tect

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBare/ibHbIE

pecypcebl
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https:/1
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10 Koxxa
11 Brigenenne
12 Pa3smuoxxeHue n
pa3BUTHE
Oprassl 4yBCTB U
13 CEHCOpPHBIE
CHUCTEMEI
14 IloBenenune n
IICUXUKA
YemnoBek u
15 OKpYy>Karoias
cpena
OBIIEE
KOJIMYECTBO HACOB

I10 ITPOT'PAMME

JlaGopa
TOpHas
pabota

Tect

Tect

Jlabopa
TOpHAs
pabora

Kontpo
JIbHAA
pabora

Tect
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IHOYPOYHOE INIAHUPOBAHUE

Ne
n/n

Tema ypoka

Bcero

KuBas n HexxuBas

npupona. [Ipusnaku 1
JKHBOTO

buomnorus - cucrema

HAayK O )KUBOM MPUPOJIE

Posap Onosoruu B

MMO3HAHUU

OKPYXaIOoIlero Mupa u
MPAaKTUYECKON 1
JIeSATCIIbHOCTH

COBPEMEHHOTO

YeJIOBEKa

Hctounuku
OUOJIOrUYECKUX 1
3HAHUH

Hayunbie meToabl

U3y4YECHUS KUBOKI 1
IIPUPOJIBI

Mertonbl n3y4deHus

KUBOW MTPUPOJIBI: 1
U3MEpPEHHE

Metone! n3yuenus
KUBOU IIPUPOJIBIL:
HaOJIONEHNE U
JKCIIEPUMEHT.
JlabGopatopnas padora.
«3yuenue
1a00paTopHOTrO
000pyIOBaHUS:
TEPMOMETPBI, BECHI,
yamku Ilerpy,
MPOOUPKH, MEH3YPKH.
[TpaBuna paboTs ¢
o0opyI0BaHHEM B
IIKOJIbHOM KaOWHeTe.

5 KUIACC
Jlara
KosnvecTBo yacos
U3y4YeHHUs
Kontp. | IIpakTnu.
padoThI padoThI
0 0
0 0
0 0
0 0
0 0
0 0
0 1

Bujpbl,

¢popmbl
KOHTPOJIA

JlaboparopHa
s pabora



10

11

12

13

14

O3HakoMJIeHUE C
YCTPOMCTBOM JIYIIBI,
CBETOBOTO
MHUKpOCKOIIa, paBuia
paboThI C HUMID)

Metone! n3yueHus
KUBOU IIPUPOJIBIL:
ONMCaHHUE.
[IpakTuueckas pabota
«O3HaKOMJIEHHE C
pacTUTEIbHBIMU U

JKUBOTHBIMH KJIICTKaAMU:

ToMara u apOysa
(HarypanbHbIE
Ipenaparsl),
UH(QY30pUH TyPenbKU
U TUJPHI (TOTOBBIE
MHUKPOIIpEnaparsl) ¢
MIOMOIIBIO JIYTIBI U
CBETOBOI'O
MHUKPOCKOIIa

[Tonsitue 06 opranuzme

VYBenuuuTeNbHbIE
puOOpPHI AT
HCCIIE0BAHUN
[luronorus — Hayka o
kietke. JlaboparopHast
pabota «M3yuenue

KJICTOK KOKHIIbI YCIIIYH

JIyKa IOJ JIYIION U
MHUKPOCKOIIOM (Ha
npuMepe
CaMOCTOATEILHO
MIPUTOTOBJICHHOTO
MHUKpOIIpenapara)»
KuzHeaesaTenpbHOCTh
OpPTraHHU3MOB
CBoMCTBA JKUBBIX
OpPTraHHU3MOB.
Pa3nooGpasue
OpraHU3MOB U UX
KJ1accupuKaIus.

[IpakTnyecka
s pabora

JlaGopatopHa
g pabota

IIpakTnuecka
s pabora



15

16

17

18

19

20

21

22

23

24

25

26

ITpaxTnueckas padbora
«O3HaKoOMIIEHHUE C
HpI/IHI_[I/IHaMI/I
CHUCTEMATHKH
OpPTraHHU3MOB»

MHuoroobpasue u
3HAYEHUE PACTCHUI

MHuoroobpasue u
3HAYE€HUE KUBOTHBIX

MHuoroo0pazue u
3HaYeHUE TPUOOB

bakrepuu u BUpyChI
Kak opma KU3HU

Cpenpl obutanus
OpraHHU3MOB

Bonnas cpena
oOUTaHUS OPTaHNU3MOB
HazemHo-Bo3mymIHas
cpena oOuTaHus
OpraHu3MOB

[TouBennas cpena
0oOWUTaHMS OPTaHU3MOB.
[TpakTuueckas pabota
«BrIsiBICHUE
pUCIOCOOICHUI
OpraHU3MOB K CpeJie
obutanus (Ha
KOHKPETHBIX
puMepax)»
Opranusmsl Kak cpeia
oOuTaHuA

Ce30HHBIC H3MCHEHUA
B JKM3HU OPTaHU3MOB
ITonsiTHE O IPUPOTHOM
CcOoO0IIEeCTBE.
Bzaumocss3u
OpraHu3MOB B
MPUPOAHBIX
cooOIecTBax

buonornueck
WH QUKTAHT

IIpakTnuecka
s paboTa



27

28

29

30

31

32

33

34

35

IInmeBrle cBSI3U B 0
MIPUPOAHBIX 1
coo00I1IIECTBAX

PaznooOpasue 0
MIPUPOTHBIX COOOIIECTB

HckyccTBeHHBIE 0
c000I11IeCTBa, UX

OTJIMYUE OT MPUPOAHBIX

cooO1iecTB

JlaGoparopHas pabota

«M3yuenue 1
HCKYCCTBCHHBIX

COOOMIECTB U UX

oburareneit (Ha

pUMepe aKBapuyma u

Ip.)»

[Ipuponnbie 30HBI 0
3emiun, UX oouTaTEIN

Bnusiaue yenoBeka Ha 0
YKUBYIO TIPUPOITY

I'mo6ansHbIE 0
IKOJIOTUIECCKHUE
npobnemsl. [Tyt
COXpaHEHUs
OHMOJIOTHYECKOTO
pasHooOpasusl.

HroroBast koHTpoOJIbHAS 1
pabora

PesepBHbIii ypOK. 0
O06o0muIeHne 3HaHMI IO

MaTepuaiy,

W3YYEHHOMY B 5 Kjacce

PesepBHBI yPOK. 0
O06o0uieHne 3HaHmi 1o

MaTepuaiy,

M3y4EeHHOMY B 5 Kjacce

OBILEE KOJIMYECTBO 1
YACOB I10 ITIPOI' PAMME

JlabopatopHa
s pabora

Bbuonoruueck
WU TUKTAHT

Kontponsnas
paborta



6 KJIACC

Buapbl,
Jlara
KosuvecTBo yacoB ¢hopmbl

Ne H3y4eHUst
Tema ypoka KOHTPOJIA
Kontp. | IIpakTnu.

padoThI padoThI

Bcero

boranuka — HayKa O 0 0
pacCTCHUAX

OOG1mye NpU3HAKK U 0 0
YPOBHH OpraHU3aLHu
PaCTHTETHLHOTO
OpraHu3Ma.

BhICIIHE U HU3IIHE 0 0
pacTeHus.

CrniopoBble U CEMEHHBbIE 0 0
pacTeHus

PacturenbHas KIeTKa, 0 0
€€ yCTPOICTBO.
N3ydenue 0 1 JIaGopaTtopHa

PaCTUTENBHOM KIIETKHU. g pabota
JlaboparopHas pabora
«3yuenue
MHUKPOCKOITUYECKOTO
CTPOCHHS JINCTA
BOJTHOTO PacTCHUS
AIIONIEUY

XUMHYECKUI COCTAB 0 0
KJIICTKH.

JlaGoparopHas paborta 0 1 JlaboparopHa
«O06HapyxeHue 1 pabota
8 HEOpPraHUYECKHUX U 1
OpPraHUYECKHX BEIIECTB
B PACTCHHI

>KI/I3HCJIC$ITCJ1LHOCTB 0 0
KIJICTKU.

PactutenbHble TKaHU. 0 1 JlaGoparopHa

JlaGopatopnas pabota s paboTa

10 «3yueHune cTtpoeHus
pacTUTEIbHBIX TKaHEH
(ucnonp30BaHME

MUKpPOIIPENapaToB)»



11

12

13

14

15

16

17

18

OyHKINHU
PACTUTENBHBIX TKAaHEH.
Opranbl pacTeHUH.
JlaGoparopHas paborta
«/3ydyenue BHEIHETO
CTPOEHUs
TPaBSHUCTOTO
I[BETKOBOI'O paCTEHUS
(Ha )KUBBIX WIH
repOapHbIX
HK3EMILISIPAx
pacTeHM): NacTyLIbs
CYMKa, peJlbKa JuKasi,
JIIOTHK €IKUH U IpyTue
pacTeHus»

Cucrembl OpraHos
pacTeHUMN.

OKCKypcus
«O3HaKOMIICHHE B
MIPUPOJE C IIBETKOBBIMU
pacTEHUSMI

CrpoeHue cemsiH.
JlaboparopHas pabora
«HM3yuenne crpoeHus
CEMSH OTHOAOJIBHBIX H
JIBYZIOJIBHBIX PACTCHHID

AHaToMus CTpOEHUS
KOpHS U KOPHEBBIX
BOJIOCKOB y PaCTE€HHM.
Buzel kopHEn.
JlaGoparopHas paborta
«M3yuenue
MUKpoIipenapara
KJIETOK KOPHS»

Turel KOPHEBBIX
cucreM. JlaboparopHas
pabora «M3yuenue
CTPOCHHS KOPHEBBIX
CUCTEM (CTEp>KHEBOM U
MOYKOBAaTON) Ha
npuMepe repoapHbIX

JlaGopatopna
s pabora

JlaGoparopHa
s pabora

JlaGopatopHa

s pabora

JlaGopatopHa
s pabora



19

20

21

22

23

24

25

26

27

28

AK3EMILISIPOB WU
JKUBBIX PACTCHHM.

Bunousmenenune
KOPHEH.

JlaGopatopnas pabota
«Uccnenosanue
CTPOEHUS KOPHEBHUILA,
KITyOHS$1, JTyKOBUIIBD»
Bnemnee u BHyTpeHHEE
CTPOCHHE KOPHS B
CBS3H C €TI0
GYHKIHASIMH.

ITornomenue KOpHAMHU
BOJIbl U MUHEPAJIBHBIX
BEILECTB, HEOOXOAUMBIX
PacTEeHHUIO.

[ToOer. Pazsutue
no0era M3 MOYKH.

Crpoenue cTebis.
JlaGopatopnas pabota
«PaccmarpuBanue
MHUKPOCKOITUYECKOTO
CTPOCHHS BETKH JIepeBa
(Ha TOTOBOM
MUKpOIIpenapare )»
BHemrHee u BHyTpeHHEe
CTPOCHHE JIUCTA.
JlaGoparopHas paborta
«M3yuenue
MHUKPOCKOITNIECKOTO
CTPOCHHUS JIUCTA»

OcobenHocTH
BHYTPEHHEI'O CTPOEHUS
JIMCTa B CBSI3U C €T0
(GyHKIUAMMU.

Bunousmenenus
mo0OEeTOoB.

CrpoeHnue u
pa3HOOOpa3ue MBETKOB.
JlaGopatopnas pabota
«M3y4eHue crpoeHus
I[BETKOB)

JlaGoparopHa
s pabora

JlaGopatopHa
s pabora

JlaGoparopHa
s pabora



29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

Couserus.

Tunel conBeTHH.
JlaboparopHas paborta
«O3HAKOMIJICHHE C
paNMYHBIMH TUTIAMU
COIIBETHIN»

Pa3Butne u cTpykTypa
OyTOHOB U MOYEK.

[Tmon. Ero crpykrypa.
Pa3noo0Gpasue maoaos.

dopmupoBaHue IIJI0AA.

Pacnpoctpanenue
TUTOJIOB U CEMSH B
npupoze.
KontponpHas pabora
Nel «Ctpoenue u
MHOTO000Opasue
pacTeHuin»

OOMeH BelecTB y
pacTeHuil.

Kcunema, dmosma,

KaMOMii ¥ X QYHKIIUN
B TPAHCIIOPTE BEIIECTB
B OpTaHU3ME PACTCHHS.

Kyrtukyna, cromarsl,
TPUXOMBI U UX POJIb B
3ammre U oOMeHe
BEIIECTB.

MuHepanbHOE IUTaHUE
pacteHuil. YnoOpeHus.

ITornoiieHue BEMIECTB
KOPHSIMH.
JlaboparopHas padora
«BrIsiBICHUE
MepPEABMKCHHS BOJIBI U
MHHEpPAIbHBIX BEUIECTB
0 JPEBECUHEN»

[TouBa, ee monopoaue.

3HaueHue 00pabOTKH
no4Bbl. [ MapoOHMKA.

dortocunres.

JlaGopatopHa
g paboTa

KonTtponbHas
pabora



44

45

46

47

48

49

50

51

52

53

54

55

56

Ponp porocunresa B
MIPUPOJIE U )KU3HU
9eJIoBeKa.

Jp1xanue KopHs.
JlaGoparopHas pabora
«HM3yuenune ponu
PBIXJIEHUS JUIs
JIBIXaHUSI KOPHEN»

JIuct xak opran
JIbIXaHUS.

Crebenb Kak opran
JIBIXaHUSI.

Tpancnopt BewecTs B
pacTeHuHN.

[TpakTuueckas pabota
«BrIsBICHUE
MEPEABHKEHUS BOBI U
MHHEPAIBbHBIX BEUIECTB
10 APEBECUHE

CBs13b KJIETOUHOTO
CTpOEHHUs CTEOIIS C eT0
GyHKIUAMHU.
Tpaucniopt BoAblL,
MHHEPAJIbHBIX U
OpPraHMYeCKHX BEIIECTB
B PAaCTE€HHH.

PGFYJ'DHII/I?[ HCIIapCHUA B

pacTeHUHU.

Brinenenue y
pactenuil. Jlucronan.

[IpopacTanue ceMsiH.

JlaGoparopHas pabora
«OnpeneneHue
YCJIOBUM MPOPACTAHUS
CeMsIH»

JlaGoparopHas paborta
«Onpenenenune
BCXOXKECTH CEMSH
KyJBTYPHBIX PaCTEHHHA
U TI0CEB UX B TPYHT».

JlaGopatopna
s pabora

[IpakTnuecka
g pabota

JlaGopatopHa
s pabora

JlaGopatopHa
s pabora



57

58

59

60

61

62

63

64

65

66

OO0pa3oBarenbHbIC
TKaHu. PocTtoBbie
JIBUKEHUSI PACTEHU.

MexaHu3mbl
MOJIIEPIKKHU Y
PaCTEHUI: KECTKOCTb,
KOJUJIareH,
AJIACTUYHOCTH U JAPYTHE
ajanTanuu s
MOJIIEPIKKHU
BEPTUKAIILHOTO
COCTOSIHHUSI.

Pazmuoxenue
pacTeHUi U ero
3HAYECHUE.

PasmHuoxeHue
pacTEeHUN CIIOPAMH.

OmnblieHue.
IlepexpectHOE
OIBIJICHUE U
CaMOOIIBLICHHE.

JIBoitHOE
OTUTIOIOTBOPCHHUE.
OO6pa3oBaHue MIOI0B U
CEMSIH.

BinsiHre ropMOHOB Ha
CTPOEHUE U Pa3BUTHE
pacTeHuil.

doroTponusm,
re0TPONU3M,
TUAPOTPOIINA3M U
JIpyrue BUbI
JIBUDKCHUHN y pACTECHUU.

Bererarusnoe
pa3sMHOXKEHUE
pacTeHuil.

[Tpaktuueckas pabora
«OBnagenue npuémMamu
BEreTaTUBHOTO
Pa3MHOXKECHUS PACTCHUI
(uepeHKOBaHUE
1o0eroB, YepeHKOBaHUE

buonoruueck
WU TUKTAHT

JlaGopatopHa
s pabora



JUCTHEB U JPyTHE) HA
npuMepe KOMHATHBIX
pacTeHuit
(TpameckaHIus,
ceHnousus, OeroHus,
caHceBbepa U JApyrue
pacTeHus )»

Ponb
MHUKPOOPTraHU3MOB B
67 CTPOCHUU U
(bYHKIIMOHUPOBAHUU
pacTeHUHN.

Hrorosast koHTpoOJIbHAS

68
pabora

PesepBHBI yPOK.
B3aumoneiicreue
pacTeHuii ¢ APyruMu
69 OpraHu3MamHu:
CHUMOHO3HEI,
Mapa3sUuTHU3M,
XHUIHUYECTBO,

KOHKYPEHIIHS.

PesepBHBIii ypOK.
O00011eHNEe 3HAHUHT O
CTPOEHUU U
KHU3HEAEATEIbHOCTH
PacTUTEIBHOTO
opraHusma
OBIIEE
KOJIMYECTBO
YACOB 110
I[TPOTPAMME

70

Ne
n/ Tema ypoka

[uTonorus — Hayka o
KJIETKE

0 0
1
1 0
1
0 0
1
0 0
1
2
70
7 KJIACC
KoaunuyecTBo yacoB
KonTtp. 'HpaKan.
Bcero
pador pador
0 0

19

JlaTra
U3ydeHust

KontponpHas
pabora

Buapbl,

(popmbl
KOHTPOJIA



Bupyconorus — Hayka
0 BUpYyCax

CoBpemeHHas
Kiaccuukanus
OpPraHU3MOB, OCHOBHBIE
TIPUHIIHAITHI

MeTo/1b1 HAyYHOTO
MO3HAHUA B OMOIOTUU

Mukpockonus
OTITUYECKas,
SNIEKTPOHHAS.
JlaGopatopHas pabora.
«[IpaBumna TexHUKN
6€30IacHOCTH IIPH
MIPOBE/ICHUHI
1a00paTOPHBIX U
MIPAKTUYECKUX PaloT.
OCHOBBI MUKPOCKOIINH:
MIPUTOTOBJICHHUE
BPEMEHHBIX IPETapaToB
u paborta ¢
MHKPOCKOTIOM.
Odopmnenue
pe3yaBTaTOB PabOTHI C
MHUKPOCKOTIOM»

MuxkpoObuonorust —
HayKa o
MHUKPOOpIraHu3Max.
IIpokapuornyeckas
kierka. [Ipaktnueckas
pabota «M3yuenue
Mopdooruu OakTepuid
Ha MUKPOCKOITMYECKUX
npernaparax»
MHuoroo6pa3ue
OakTepuit
XKuznenesTenbHOCTh
Oakrepuit
OcoOenHoctu
OpraHu3alK apxei.
[IpakTuueckas padota
«M3yueHne MeTo10B

JlaGoparopHa
s pabora

IIpakTnuecka
g pabota

IIpakTuecka
g pabora



10

11

12

13

14

15

16

ne3nH(eKIH 1
CTEPHITU3AITUI

OcHOBHbIE IPU3HAKU 0
OJTHOKJIETOYHBIX

3YKapHOT.

JlaboparopHas pabora
«3yuenne

OIITHOKJIETOYHBIX 1
OpPraHU3MOB I0]{

MHUKPOCKOIIOM Ha

BPEMEHHBIX U

(UKCHPOBAHHBIX
MHUKpOIIpenaparax»

Crpoenue, IBUKEHHE, 0
MUTaHUE, Pa3MHOKECHHUE
aBTOTPOGHBIX U
reTepoTpodHBIX
OZHOKJIETOYHBIX
9YKapHOT

3HaueHue 0
OTHOKJICTOYHBIX
AYKapHOT B IPUPOJIC U
KU3HU YETIOBEKa
3aboneBaHus, 0
BBI3bIBAEMbIE

OTHOKJICTOYHBIMHU 1
AYKapHUOTaAMH, ¥ UX

npoUIIaKTHKA

boranuka — Hayka o 0
pacTeHusax

PactutenpHas KieTka. 0
PactutenbHbIC TKAHMU.
Jlaboparopnas padota
«HM3yuenne crpoenus
PaCTUTENBHBIX KIETOK
Ha TOTOBBIX U
BPEMEHHBIX
MHUKpOIIpenaparax.

PacturensHBIN 0
OpraHu3M Kak €IMHOE
uenoe. [Ipaktuyeckas
pabora «M3yueHue

JlabopatopHa
s paboTa

JlaGopatopHa
s paboTta

IIpakTuecka
g pabora



17

18

19

20
21

22

23

24

CTPOEHUS OPraHOB
pacTeHUI Ha KUBBIX
0o0beKTax U repObapHbIX
oOpasmax»

Anprosiorus — Hayka o
BOJOPOCIIAX

Kpacuble Bongopociu.
IIpakTuueckas pabora
«M3yuenne
0COOEHHOCTEH CTPOCHUS
1 )KM3HEHHBIX IUKJIOB
KpPAaCHBIX BOJOPOCIEH Ha
YKUBOM U TrepOapHOM
Mmarepuase»

3eieHble BOIOPOCIIH.
[TpakTuueckas padora
«M3yuenue crpoeHus u
KU3HCHHBIX ITHKIIOB
3€JIEHBIX BOJOPOCIICH Ha
YKUBOM M TrepOapHOM
Mmarepuase»

XapoBble BOAOPOCIU
Bypsie Bogopocaun

MoxoBuHble Ui Mxu.
[IpakTnueckas pabora
«3yuenue
0COOCHHOCTEH CTPOCHUS
KyKYyILIKHHA JIbHA U
carayma (Ha KHUBBIX U
repOapHbIX 00BEKTaX)»

[InayHOBHIHBIE
(rutayHsbl).
IIpakTuyeckas pabora
«3yuyenue
0COOEHHOCTEH CTPOCHUS
rayHa OyJ1laBOBHTHOTO
(Ha )UBBIX U repOapHbIX
00BeKTax)»
XBOILIEBUTHEIE.
IIpakTuueckas padora
«M3yuenne
0COOEHHOCTEN CTPOEHUS

[IpakTnyecka
st paborta

IIpakTnuecka
g pabora

IIpakTnuecka
g pabora

IIpakTnuecka
1 pabota



25

26

27

28

29

XBOIIIa TIOJIEBOTO U
MaropOTHUKA
IITUTOBHUKA MYKCKOTO
(Ha )KMBBIX U TepOAPHBIX
00BEKTAX)»

[TartopoTHUKH.
[IpakTnueckas pabora
«3yuenue
0COOCHHOCTEH CTPOCHUS
NarnopoTHUKA
IIUTOBHHUKA MYXCKOTO
(Ha )KMBBIX U repOapHbIX
00BEKTax)»

T'onocemenHsIe.
Bo3uunknoBenne
cemenu. O0mue
MIPU3HAKU CEMEHHBIX
pacTeHui
[IpakTuueckas padora
«M3yuenne
0COOEHHOCTEM
BHEIIHETO XBOW, IIUIIEK
M CEMSH XBOWHBIX)

Mmuoroobpasue
TOJIOCEMEHHBIX.
[TpakTudeckas padora
«3yuenue
ocoOeHHOcTel
BHEIITHETO CTPOCHUS
MoOETOB XBOWHBIX (€11b,
COCHA, JINCTBEHHUIIA)»

OO6mas xapakTepuCcTHKa
I[BETKOBBIX
(IToxkpBITOCEMEHHBIX )

IIBeTOK Kak oprax
I10JIOBOTO Pa3MHOKEHHUS
Yy TTOKPBITOCEMEHHBIX
pacTeHui.
[IpakTuueckas padora
«3yuenue
Moponoruu 1eTka (Ha
KUBBIX U

IIpakTnuecka
s pabota

[IpakTnyecka
s paborta

[IpakTryecka
g pabora



30

31

32

33

34

35

36

(UKCHPOBAHHBIX
oObekTax). 3yuenue
pazHooOpa3zus
COLIBETUI»

JKU3HEeHHBIN UK
LIBETKOBBIX

Crpoenue ceMsiH
LIBETKOBBIX PACTEHUH.
IIpakTuueckas padora
«M3yuenue crpoeHus
CeMsH
MOKPBITOCEMEHHBIX
pacTeHuin»

[Tnoner. IIpakTrueckas
pabora «M3yuenue
CTPOCHMS IUIOAOB U
COILIOAUIN

WunuBuyansHoe
pa3BUTHE PACTCHUN
[TokpbITOCEMEHHBIX
(oHTOTEHE3)

[ToGer. IIpakTuueckas
pabora «/3yueHue
Mopdonoruu nmobera Ha

’KMBBIX 00bEKTaX MM Ha

repOapHbIX 00pasuax»

[Touka. [IpakTyeckas
pabota «M3yuenue
CTPOEHUs
BEreTaTUBHBIX,
TeHEpaTUBHBIX U
CMEIIaHHBIX NIOYEK.
Pa3nooOpa3zue nouex y
JPEBECHBIX PACTEHUI»

Mopdonorus ctebms.
[IpakTuueckas padora
«M3yuenne
MIOTIEPEYHOTO CITHIIA
CTBOJIAa PACTEHUN U
aHaJN3 BIMSTHUSL
AKOJIOTUYECKUX YCIOBUMI
Ha pa3BUTHE PACTCHUID»

IIpakTnuecka
s pabota

[IpakTnyecka
st pabota

IIpakTnuecka

s pabora

IIpakTnuecka
s pabora

[IpakTnyecka
st paborta



37

38

39

40

41

42

43

44

45

AnaTtomus cTeOs.
[IpakTnueckas pabora
«3yuenue
ocobOeHHOCTeH
aHaTOMHYECKOTO
CTpOeHUs cTeOs
JBYIOJIbHBIX U
OJTHOAOTBHBIX

TPaBSHUCTBIX PACTECHUN,

cTeOsI IpEeBECHBIX
pacTeHuin»

OyHKIUM cTEONs.
JIaGoparopHast pabota

«/3yuyeHue TpaHcnopra

BELLECTB B cTEOIIE.
N3yuenue

MeTaMmop(}o3oB odera»

Mopdosnorus nucra.
[IpakTuueckas padora
«M3yuenne
Moponoruu aucra Ha
KHUBBIX 00BEKTAX HITH
repOapHbIX 0Opasmax»

AHaToMus nucTa.
[TpakTuueckas padora
«Hccnenosanue
AHATOMMU JIUCTA C
IOMOIIILIO CBETOBOIO
MHKPOCKOTIa»

DyHKINU JTUCTA

dotocunTes. 3HaueHne
dhoTocuHTE3a

JIucroman, ero
HpI/I'-II/IHI)I, MECXaHHU3M 1N
3HAYCHHE B JKU3HU
pacTeHus

Mopdosnorust KOpHS.

AHaTOMUSI KOPHSI.
[IpakTiueckas pabora
«M3yuenne
aHaTOMHMYECKOTO
CTPOEHUS KOPHs Ha

IIpakTnuecka
g pabora

JlaGopatopHa
s pabora

[IpakTnyecka
sl paborta

[IpakTnyecka
s paborta

IIpakTnuecka
s pabota



46

47

48

49

50

51

52

53

TOTOBBIX
MUKpOTIpenapaTax»

OyHKIUU KOPHSL.
JIaGoparopHast pabota
«M3yuenue crpoeHus
KOPHEBBIX BOJIOCKOB €
IIOMOUIBIO CBETOBOTO
MHKPOCKOIIa»

MuHepanpHOE IUTaHUE
pacTeHui

JlpIxaHnue KopHsI.
JlabGoparopHas paboTa
«HccnenoBanue
BIIMSIHUSL BO3/1yXa Ha
pa3BUTHE KOPHEN»

Bunounsmenenust KopHei
1 UX QYHKITUH.
JlaGoparopHas pabota
«M3yuenne
MeTaMop(}H0o30B KOPHS»

BereratuBHOE
pa3MHOXKEHUE
LIBETKOBBIX pACTCHUH U
€ro 3HaYCHHUE B
€CTECTBECHHBIX
YCJIOBUSX U B
CEIBbCKOXO3MCTBEHHOM
MPaKTHKE.

JlaGoparopHas paboTa
"N3yuenne MuTo3a B
KOpelIKe Jiyka"

KnonupoBanue
pacTeHui.
MukpoknoHanbHOE
Pa3MHOKEHHE PACTCHUH.
Knerounast nunxenepus
KaK COBPEMEHHas
TEXHOJIOTUS
Pa3MHOXEHHS PACTCHHM.
ITouBa. Xapakrepucruka
nouBkl. PasHooOpazue
IIOYB

JlabopatopHa
s paboTa

JlabopatopHa

s pabota

JlabopatopHa
s pabota

JlabopatopHa
s pabora



54

55

56

57

[Touga. [1nonoponue
MOYBBI. YI10OpeHus

Knaccudukanus
LIBETKOBBIX.
JIBynOJIbHBIE.
CeMelcTBO
KpecrouserHsIx.
[IpakTnueckas pabora
«Onpenenenue
MpeACTaBUTENCH
ceMercTBa
KpecrouseTHsix ¢
HCIIOIb30BaHUEM
ONPENCIIUTENICH
pacTeHui uinm
OTIPEIICTUTEIIbHBIX
KapTOYEK»

CewmelicTBa
Po3ouBeTHbBIC U
IlacineHoBEIC.
[IpakTnueckas pabora
«Omnpenenenune
MpeCcTaBUTENEH
CEMEHCTB C
HCIIOJIBL30BaHUEM
OIIPENEIUTENIECH
pacTeHui Ui
OTPEIETUTEIIbHBIX
KapTOYEK»

CewmeiicTBa
C0XKHOILIBETHBIE U
MOTBIIBLKOBEIE.
[IpakTuueckas padora
«Onpenenenue
IIpeACcTaBUTENEN
CEMEHCTB C
HCIIOJIb30BaHUEM
onpeaeuTeNnei
pacTeHui Ui
ONPEETUTEIbHBIX
KapTOYEK»

IIpakTnuecka
s paboTa

[IpakTyecka
st paborta

IIpakTnuecka
s pabora



58

59

60

61

62

63

64

65

66

67

OpnHononbHBIE
pactenus. CemencTpa
AMapuILUTHCOBBIE U
3naku. [IpakTnueckas
pabota «OrnpeneneHue
MIpe/ICTaBUTENeH
CEMEUCTB C
KCII0JIb30BAaHUEM
ONPENCIIUTENICH
pacTeHui uinm
OTIPEICTUTEIIbHBIX
KapToueK»

CewmeiicTBa JInnelinsie 1
Opxunneie.
[IpakTnueckas pabora
«Omnpenenenue
IpeacTaBUTENeN
CEMENCTB C
HCIIOJIL30BaHUEM
ONPENCIIUTENEN
pacTeHui Ui
OTPEETUTEIbHBIX
KapTOYEK»

Pacrenns u cpena
oOuTaHuA

DKOJIOTUYECKUE TPYTIIIbI
pacTeHui

PacturennHoe
c00011IeCTBO
(putoneHo3)
PacturensHBIC
c000I1IECTBA JIECOB
PacturennHBIC
co00111eCTBa JIYTOB,
IIOJIEW U ITyCThIHb
PacTturennHble
cooOmecTBa 00JIOT U
TYHJIPBI

CMeHa pacTUTEITbHBIX
co00I11IeCTB
PazsuTtne
pacTUTEIHFHOTO MHpPA

IIpakTnuecka
g pabora

[IpakTnyecka
st pabota



KynerypHble pacTeHus u 0 1 [TpakTnuecka
UX [IPOUCXOKJICHHE. s pabora
[IpakTnueckas pabora

68 «M3yueHnue 1
CEJIbCKOXO35IICTBEHHBIX
pacTeHuil cBoero

peruoHa»

60 Utorosasi KOHTPOJIbHAS . 1 0 Konrponbnas
pabora pabota
[TocnencTBus 0 0

70 ACATCBHOCTH HeioBeKa 1
B skocucreMax. OxpaHa

PaCTUTCIIBHOIO MHUpa

OBIIEE KOJIMYECTBO 70 1 33
YACOB I10 ITPOI' PAMME



T
i emMa ypoka

3o000rUsl — HayKa O
JKUBOTHBIX. O01IIHEe

1 MPU3HAKN )KHBOTHBIX.
Mmuoroo0pazue
’KHBOTHOTO MHUPa

Crpoenue u
2 KU3HENEATENbHOCTD
KUBOTHOMU KJIETKHA

TKaHH )KMBOTHBIX.
OpraHsl ¥ CUCTEMBI
OpPTraHOB KUBOTHBIX.
JlaboparopHas pabora
3 «HccnenoBanue 1oy
MHUKPOCKOIIOM TOTOBBIX
MUKpOIIpENapaToB
KJICTOK M TKaHEeH
YKUBOTHBIX»

Ornopa u IBUKEHHE
JKUBOTHBIX. [TuTanue n
MUIIEBAPCHUE Y

4 MPOCTEUIINX U
0€eCI03BOHOYHBIX U
MO3BOHOYHBIX
JKUBOTHBIX

I[I)IX&HI/IG JKNBOTHBIX.
[IpakTuueckas pabota
«HW3yuenue crocoboB
JIBIXaHUS Y KHUBOTHBIX)

TpaHcnopt BewecTs y
0€eCI03BOHOYHBIX
KUBOTHBIX.

6 KpoBooOparmienue y
MO3BOHOYHBIX
JKUBOTHBIX. Brienenue
Y JKUBOTHBIX.

8 KUIACC

Jlara

Koian4yecTBo yacoB

H3YyYCHUA

Kownrp.

Bcero

padoThbI

0

IIpakTHy.
padoThbI
0

Buaml,

(popmbl
KOHTPOJIsI

JlaGopatopna
g paboTa

IIpakTnuecka
s pabora



10

11

12

13

IToxpoBel Tena y
KUBOTHBIX.
[TpakTrueckas pabota
«3y4yeHure mokpoBoB
Tesa y KUBOTHBIX»

Koopnunanus n
peryisus
KU3ZHEIEATEIbHOCTH Y
KUBOTHBIX.
PaszgpaxxuMocTs u
MIOBEJICHUE )KUBOTHBIX.
Poct u passutue
JKUBOTHBIX

DopMbI pa3MHOKEHUS
JKMBOTHBIX.
[TpakTuueckas pabota
«Crpoenue siina u
pa3BUTHE 3apOJIbIIlIa
NTULBI (KYPHULIBI)»
OCHOBHBIE KaT€rOpUH
CHUCTEMATHKHU
JKUBOTHBIX. Bu.

OO01as xapakTepucTruKa
MPOCTEUIIIHX.
KryTukoHOCUBI U
Wndyszopun
Mmuoroobpazue
npocTeimx. 3HaueHue
MIPOCTEMIINX B IPUPOLE
Y J)KM3HH YeJI0BEKa.
JlaGopatopnas pabota
«Mmnoroobpasue
npocTermmx (Ha
TOTOBBIX IIpenapaTax)»

OO61as xapakTepucTruKa
KHILIEYHOIIOJIOCTHBIX.
[TpakTrueckas pabota
«HccnenoBanue
CTPOCHUS
MIPECHOBOJTHOW TUIPBI U
€€ MepEABIKCHUS»

1 [IpakTnuecka

s pabora

0

1 IIpakTnuecka
s pabora

0

0

1 JlaboparopHa
s pabora

0



14

15

16

17

18

19

20

21

Mmuoroobpazue
KHILEYHOMOJIOCTHBIX.
3HaueHue
KHILIEYHOTIOJIOCTHBIX B
MPUPOJIE U KU3HU
YeloBeKa.

Yepsu. [Inockue yepsu
[Tapasutnueckue
IUIOCKHE YEPBH.

Kpyrieie uepsu

Konbuarsie uepsu.
[TpakTrueckas pabora
«HccnenoBanue
BHEILIHETO CTPOEHUS
JIO’KJIEBOT'O YEPBS.
Habmonenue 3a
peaKuuen T0xKIEBOro
4epBs HA
pas3IpaskUTEIN»

OOm1as xapakTeprucTUKa
YJICHUCTOHOI'UX.
PakooOpa3znbie.
OCOOEHHOCTH CTPOCHHS
N XKHU3HCACATCIbHOCTHN

[TayxooOpa3Hsle.
OCOOGEHHOCTH CTPOCHHS
U XKU3HCACATCIbHOCTHU

Hacexkompie.
Oco0eHHOCTH CTPOCHUS
Y J)KU3HE/IEATEIIbHOCTH.
[Tpaktuueckas pabora
«Hccnenosanue
BHEIITHETO CTPOCHHUS
HACceKoMoro (Ha
IIpUMeEpe MaCKoro
KyKa WIH IPyTHX
KPYTIHBIX
HACEKOMBIX-BpeaUTeIeH
»

OO61as xapakTepucTruKa
MOJUTFOCKOB.
MHuoroobpazue

IIpakTnuecka
s paboTa

[IpakTnuecka
1 paboTa



22

23

24

25

26

MOJIJIFOCKOB. 3HaUEHUE
MOJUTFOCKOB B TIPHPOJIE
" JKU3HHU YCIIOBCKa

XOpAOBBIE JKUBOTHEIE.
OcoGEeHHOCTH CTPOCHHE
JaHIIETHHKA.

OO011as xapakTepuCTHKA
pb10. [IpakTHueckas
pabora «MccnenoBanue
BHEIIIHETO CTPOCHUS U
ocoOeHHOCTel
NEePEIBUKEHUS PHIOBD»

OcobenHocTH
BHYTPEHHETO CTPOEHUS
U TIPOLIECCOB
KHU3HEJIEATSITbHOCTH
pb10. XpslieBsle U
KOCTHBIE PBIOBI.
MHuoroo6pa3zue pbIO.
3HaueHue prio B
HPUPOJIE U KUZHU
YeJI0BeKa

OO01as xapakTepucTruKa
3eMHOBOJIHBIX.
Oco0enHocTH
BHYTPEHHETO CTPOEHUS
U TIPOLIECCOB
KHU3HEJEATEIbHOCTH
3€MHOBOJIHBIX.
Mmuoroobpazue
3eMHOBOJIHBIX M UX
oxpaHa. 3HAaYCHHE
3€MHOBOJIHBIX B
HPUPOJE U KUZHU
YeJI0BeKa

OO01as xapakTepucTUKa
MIPECMBIKAFOIIINXCSI.
Oco0eHHoCTH
BHYTPEHHETO CTPOEHUS
U TIPOLIECCOB
KHU3HEJEATETbHOCTH
MIPECMBIKAIOIIUXCS.

[IpakTnuecka
1 paboTa



27

28

29

30

31

Mmuoroobpazue
MPECMBIKAIOINUXCA U UX
oxpaHa. 3HAYCHHE
MIPECMBIKAFOIINXCS B
NPUPOJIC U KUZHU
YeII0BeKa

OO01as xapakTepucTuKa
ntuil. OcobeHHOoCTH
CTPOCHHS U TPOLIECCOB
KHU3HEICATCITLHOCTH
ntuil. [IpakTuueckas
pabota «MccnenoBanue
0COOEHHOCTEH CKeneTa
OTULBD)

IToBenenue oruil.
Ce3oHHBIE SIBJICHHUS B
JKU3HH IITHIL. 3HAUCHHE 1
ITHUI] B IPUPOAE U
JKU3HU YeJI0BEKa
OO0m1as XxapakTepucTuKa
W CpeJbl )KU3HU
MJIEKOTIUTAIOIIHNX.
OCOOGEHHOCTH CTPOCHHUS
MJICKOITUTAIOIINX. 1
[TpakTrueckas padbora
«HccnenoBanue
0CcoOeHHOCTEH cKeleTa
MJIEKOIIUTAIOIIIHX)
[Ipoueccsl
JKU3HEEATEIbHOCTU
MJIEKOITUTAIOIIHUX.
IToBenenme
MJIEKOIIUTAIOIIHX.
Pa3zmMHOXeHHE 1
pa3BUTHE
MJIEKOIIUTAIOIINX

Mmuoroo0pa3zue
MIJICKOITUTAKOIINX.
3HauyeHUe
MJIEKOMTUTAIOIINX B
MPUPOJIE U KU3HU
YeloBeKa

IIpakTruecka
s pabora

IIpakTnuecka
1 pabota

buomornueck
WU TUKTAHT



32

33

34

35

DBOIOLUOHHOE 0
pa3BHUTHE KHUBOTHOTO

Mupa Ha 3emJe.
ITameonTonorus —

HayKa O JPEBHHUX

oburarensix 3eMid. 1
OCHOBHBIE 3TaIbl

9BOJIIOIINHI

0ECI03BOHOYHBIX U
[MO3BOHOYHBIX

YKMBOTHBIX

Bo3znelicTBue yenoBeka 0
Ha ) KUBOTHBLIX B

pUpoJIe

CeIbCKOX03SHCTBEHHBI

€ XKUBOTHBEIC.

JKuBoTHBIE B TOpOJIE.

Mepsl coxpaHeHUs

YKUBOTHOTO MHpA.

JKuBoTHBIE U Cpena 0
oburanus. [omynsnun

KUBOTHBIX, HX

XapaKTePUCTHUKH.

[IuieBrle cBSI3U B 1
MPUPOTHOM

cooO1iecTse.

KuBoTHBIN MUp

IPUPOIHBIX 30H 3eMIIU

HToroBast KOHTpPOJIbHAS 1 1
pabora
OBILEE 2
KOJIMYECTBO 35
YACOB IO

I[TPOTPAMME

13

KonTponbnas
paborta



Tema ypoka

Haykwu o yenoseke.
UYenoBek Kak 4acTh
MIPUPOBIL.
AHTpOIOreHe3
Crpoenue u
XUMHUYECKHI COCTaB
KJIETKH.

Tunel TKaHen
OpraHu3Ma 4ejoBeKa.
[TpakTuueckas pabora
«M3yuenue
MUKPOCKOITUYECKOTO
CTpOEHUs TKaHEH (Ha
TOTOBBIX
MUKpOIpernaparax)»

HepBHbie kieTku.
Pednexc. PenenTopsi.
HepsHas cucrema
YyeloBeKa, ee
OpraHu3aius u
3HaueHue. CnMHHOMN
MO3T, €T0 CTPOEHUE U
byHKIIH

I'onoBHOM MO3T, €T0
CTpPOCHHE U (PYHKITHH.
[TpakTrueckas pabota
«3ydeHue ronoBHOTO
Mo3ra yenoBeka (1o
MYJISDKAM)»

BereraruBHast HepBHast
cuctema. Hapymienus B
paboTe HepBHOIA
CUCTEMBI
OHJOKpPUHHAs CUCTEMA
YyeJoBeKa.
OcobenHocTH

9 KUIIACC

Bcero

Koian4yecTBo yacoB

KonTtp.
padoTbI

IMpakTny.
padoTsI

Buapbl,

¢popmbl
padoTsI

Jlara
H3YYCHUSA

[IpakTnueckas
pabora

[IpakTnueckas
pabora



10

11

12

13

peduIeKTOpHOH 1
TYMOPAJIbHOM
perymsiiuu GyHKITAN
opraHu3ma

Ckener 4JelnoBeka,
CTPOCHHE €T0 OTACIIOB
u ¢ynkun. Koctu, nx
XUMHUYECKUH COCTaB,
crpoenue. Turbl
KOCTEH.

Mpelmeunas cucrema
YeJI0BEKa.
[TpaxTuueckas pabora
«M3y4yeHue BIUSHUS
CTaTUYECKOU U
OUHAMHYECKON
Harpy3Ku Ha
YTOMJICHHE MBIIIIID.
Hapymenus
OINOPHO-/IBUTaTEeIIbHOMN
CHUCTEMBI.
BuyTpenHnss cpena
OpraHu3Ma U ee
¢ynkuun. Coctan
kpoBu. JlaboparopHas
pabora «M3ydenue
MHUKPOCKOTTUYECKOTO
CTPOEHUSI KPOBU
YeNoBeKa U JISATYLIKU
(cpaBHEHHE)»

CBépThIBaHUE KPOBH.
IlepenuBanue KpoBu.
I'pynmsl kpoBw.
VIMMyHUTET U €r0 BU/IbI

Oprasbl
KpOoBOOOparieHus
CrpoeHnue u pabora
cepaua. Cocynucras
cucTema.

Perymsauus
JIEATENBHOCTH CEPALIA U
cocynos. [IpakTnueckas

IIpakTuueckas
pabota

JlaGopatopHas
pabora

[IpakTuyeckas
pabota
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15

1€

18

pabora «Onpenenenue
nyJbca U Yuciia
CEPIICYHBIX
COKpAILIEHUH B MOKOE U
MOCIIE TO3UPOBAHHBIX
(bU3NUECKUX HArpy30K
y YEJIOBEKa»

[Tpodunakruka
CepAEYHO-COCYAUCTBIX
3aboneBanuii. [leppas
HOMOIIb NIPH
KpOBOTEUEHUSX.
[TpakTtuueckas pabora
«IIepBas nomouis npu
KpOBOTEUEHUN»

JIpIXaHUE U €T0
3HaueHue. OpraHsl
JpIxaHus. MexaHn3Mbl
Jpixanus. Perymnsauus
JbIXaHUS

3aboseBaHus OPraHOB
JIBIXaHUS U UX
npoguIaKTHKA.
Oxka3anue nepBoi
MIOMOIITH TIPH
MOpakKeHNH OPTaHOB
JIBIXaHUS
[IpakTuueckas pabota
«Onpenenenue
YaCTOTHI JABIXaHHS.
Bnusinue pa3nuuHbIx
(axTOpOB Ha YACTOTY
JIBIXaHUS

IIutaTenpHbIC
BEIECTBA U IHUILEBLIE
npoaykTel. [luranue u
ero 3HaYCHUE

Oprassl nuIeBapeHus,
UX CTPOCHHE U
(GYHKITUN.
IInmesapenue B
POTOBOM MOJIOCTH.

IIpakTrueckas
pabora

IIpakTnueckas
pabora

[IpakTnueckas
pabora
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2(

21

22

23

24

25

[TpakTrueckas padbora
«HccnenoBanue
JeNCcTBUS (EPMEHTOB
CJIIOHBI Ha Kpaxmain»

IInmesapenue B
JKEITYJIKE ¥ KUIICYHUKE.
[TpakTrueckas padbora
«Habmonenue
JIEUCTBUS JKEITYJOUHOTO
COKa Ha OeJIKn»

I'nrmnena nuTanus.
OO0OMeH BEIIECTB U
MpeBpaIIcHUE YHEPTUU
B OpraHU3Me YeJIOBEKa.
Perymnsus oomena
BEIIECTB

BuTtamuHbl 1 UX posib
Ju1st opranusMa. Hopmsl
1 PEKUM MMUTAHUS.
Hapymenne oomena
BEILECTB

Ctpoenue u GyHKITUH
koxkU. [TpakTnyeckas
pabora «MccnenoBanue
C IOMOIIBIO JIIIBI
TBUILHOU U JTJaJOHHOM
CTOPOHBI KUCTHU

Koxa u ee

npousBojHble. Koxa u 1
TEPMOPETYJISITHSI.
3aboeBaHus KOKH U

WX MpeaynpeKIcHuE.

I'mrunena xoxwn.

3aKajauBaHUeE.

[TpakTrueckas pabora 1
«OnucaHue 0CHOBHBIX
TUTHEHUYECKUX

TpeOOBaHUIl K OACKIE U
00yBI»

3HaueHNe BEIJIECICHUS.
Opranbl 1
MOYEBBIAEIUTEIHHOM

[IpakTuyeckas

[IpakTnueckas

[IpakTuyeckas

pabora
1
0

pabota
1
0

pabora
1
0



26

28

26

30

31

CHUCTEMBI, X CTPOCHHUE
1 QYHKIIUU.
O06pa3oBaHuE MOYH.
Perynsuus paboTsl
OpraHoB
MOYEBBIICITUTCIILHON
CHCTEMBI. 3a00JIeBaHM
OpraHoB
MOYEBELIEIUTEILHON
CHCTEMBI, HX
MpeaynpexKICHHE.
OcobeHHOCTH
Pa3MHOKCHUS
JejoBeKa.
Hacnenosanue
MIPU3HAKOB Y YEJIOBEKA.
Oprassl penpoayKIuu
YyeJIoBEKa.
bepeMeHHOCTB U pOJIBI
Pocrt u passutue
pebenka

HacnenctseHHsie
00JIe3HU, UX PUYNHBI
U TIpEeyTIPEKICHHE.
WNudexnmn,
nepeIatonIecs
MIOJIOBBIM ITyTEM, HX
PO HITAKTHKA.

I'ma3 u 3penue.
Mexanusm paboTbl
3pUTENILHOTO
aHanu3aropa. ' urnena
3penus. [Ipaktuyeckas
pabota «3yuenue
CTPOEHMS OpraHa
3peHus»

Vxo0 u ciayx. Opranbl
paBHOBECHS

BxkycoBoii u
00OHATEIBLHBIN
aHaJIN3aTOPHI.
BzaunmopeiicTBue

[IpakTuyeckas
pabora



CEHCOPHBIX CUCTEM
OopraHusma.

[Icuxuka u MoBeCHHUE

YeloBeKa.

Oco0eHHOCTH TICUXUKH

yenoBeka. Beicmas

3, HEPBHAT IEATENLHOCTE
YeJIOBEKa, HCTOPHS e
n3yueHus. Bpoxxnénnoe
1 IprHoOpeTEHHOE
noBezicHue. [TaMaTh u

BHUMAHUC.

Con u 60ApCTBOBAHHME.
Pexxum Tpyna u otabixa.
Cpena oOuTaHus
yesoBeka u €€ pakTopbl

33

Hrtorosas koHTpoOJIbHAS

34
pabora

Okpy>xaronias cpesia u
35 3I0POBBE YEJIOBEKA.
YenoBek KakK 4acTh

ouocdepsr 3emin

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

35

12



YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YAEHUKA

* buonorus: 5-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 5 knacc/ [Taceunuk B. B.,
Cymaroxun C. B., I'anontok 3.1, [lIBenos I'.I'.; mox pexn [laceunuka B. B.,
AxinonepHoe obmiectBo «M3narensctBo «IIpocsemienue
* buonorus: 6-i knacc: 6a30BbI ypoBeHb: YyueOHUK, 5 kinacc/ [laceunuk B. B.,
Cymaroxun C. B., I'anontok 3.I"., IlIBenoB I'.I'.; mox pen ITaceunuka B. B.,
AxuuonepHoe obmectBo «M3narensctBo «lIpocBeiienne»

* buonorus: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 5 knacc/ [Taceunuk B. B.,
Cymaroxun C. B., I'anontok 3.1, [lIBenos I'.I'.; nox pexn [laceunuka B. B.,
AxnmonepHoe obiectBo «M3aarenbcTBo «IIpocBenienne»

* buonorus: 8-i kiacc: 6a30BbIit ypoBeHb: yueOHuk/ [Taceunuk B. B., Cymatoxun C.
B., I'anonrok 3.I". ; mox penakiueii [Taceunnka B. B. AknmonepHoe o0111ecTBo
«M3narenbcTBO «IIpocBemenue»

* buonorus: 9-i knacc: 6a30BbI ypoBeHb: yueOHUK, 9 kinacc/ [laceunuk B.B.,
Kamenckuit A.A., llIsenos .1 u ap.; nox pexn. [Taceunuka B.B., AkunonepHoe
obmectBo «M3narenbcTBO «IIpocBerienner»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
*YueOnuk buonorus: 5-i kiacc: 6a30BbIi ypoBeHb: YueOHUK, 5 kinacc/ [laceunuk B.
B., Cymaroxun C. B., I'anontok 3.1, IlIsenios I'.I'.; mox pex ITaceunuka B. B.,
AxmmonepHoe obmectBo «M3aarensctBo «IIpocBemenney», MeTonuueckoe mocoodue
K Y4EOHHKY.
* buonorus: 6-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 6 kinacc/ [Taceunuk B. B.,
Cymaroxun C. B., I'anontok 3.1, [lIBenos I'.I'.; nox pexn [laceunuka B. B.,
AxnmonepHoe obuiectBo «M3narensctBo «IIpocBemienuey, Mmeronuueckoe nocoodue
K YYCOHUKY.
* buonorus: 7-i knacc: 6a30BbI ypoBeHb: yueOHUK, 7 kinacc/ [laceunuk B. B.,
Cymaroxun C. B., I'anontok 3.1, [IIsenos I'.I'.; mox pexn [laceunuka B. B.,
AxuuonepHoe oomectBo «M3narensctBo «lIpocBenienuey, Meronuueckoe nocodue
K Y4EOHHUKY.
* buonorus: 8-i knacc: 6a30BbIi ypoBeHb: yueOHuk/ [Taceunuk B. B., Cymaroxun C.
B., I'anonrok 3.I". ; mox penakiueii [Taceunnka B. B. AkionepHoe o01ecTBo
«M3narenscTBO «IIpocBelienne», METOAMYECKOe OCOOUE K YUEOHUKY.



* buonorus: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [Taceunuk B.B.,
Kamenckuit A.A., IIIBenoB I.I". u ap.; nox pen. [Taceunuka B.B., AkuinonepHoe
obmectBo «M3aarenscTBO «IIpocBeiienre», METOAMYECKOe MTOCOOHe K YUeOHUKY.

IHUADPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA

YUYEBHOE OBOPY/IOBAHHUE
[IpoexTop, KOMIIBIOTEPHI, IJTAHIIEThI, MHTEPAKTUBHAS TOCKA, TETPAAU, PYUKH.
OBOPYAOBAHMUE JJIAA IPOBEAEHUS ITPAKTHYECKUX PABOT
1.HarypanbHble 00beKTbI, KOJJIEKIIUN, MOIEJIN.
’KUBbIE paCTEHUA,
repbapuu pacTeHUM,
MYJISIKU TPUOOB,
KOJUIEKIIMY HACEKOMBIX: BPEIUTEIH Jieca, BPEAUTENH MOJs, BPEIUTEIH
CEJBbCKOXO3MCTBEHHBIX KYJIBTYp, ITU€JIa MEIOHOCHAs, IPEICTABUTENIN OTPSI0B
MOJIENH I[BETKOB: KapTo(esi, ropoxa, MIICHULIbI, BUITHU
MUHEpaJbHbIC yI0OpEHUS,
MOJIETIN PA3MHOKEHUS PACTEHUH : MXH, BOIOPOCIIU, TAIOPOTHHKH,
MOJIEJIU TI0 300JIOTHH: CTPOEHHUE A1, MO3T TO3BOHOYHOTO KUBOTHOTO
HAOOP M0 MPOUCXOXKICHUIO YEJIOBEKa

repOapuu: Mo MOp(OIOTUU PACTEHUM, IO CUCTEMATHKE PACTEHUM, OCHOBHBIE TPYIIIbI

pacTeHU, paCTeHHs Pa3HbIX 30H, JUKOPACTYIIUX PACTCHUI.

MymsKU: TIOBI CeTbCKOXO3SMCTBEHHBIX PACTECHUM, (DPYKTOB, OBOIIIEH, IIOTOBBIX

TeJ CheIOOHBIX U SIIOBUTHIX TPUOOB.

2. Y4eOHO-IpaKTH4YeCKOe U Y4e0OHO0-1a00paTOpHOEe 000py10BaHUE:!
VYBenuuuTeapHbIe TPUOOPHI, U3MEPUTEIIbHBIC TPHUOOPHI, TabOpaTOpHOE

obopynoBaHue

3. JleMOHCTpAIMOHHBIE TAOJMIIbI, KAPTHI

[TopTpeThl BEIUKUX YUECHBIX-ECTECTBOUCIIBITATENCH.


https://lesson.academy-content.myschool.edu.ru/

[Tpumeps! mprCIOCOONIEHH pacTeHUH U )KUBOTHBIX K cpefie oouTanus ((ortorpadumu,
repOapum)

Mup B kapTuHKaX: JKHBOTHBIE )KapKuX cTpaH (puc.). JKHBOTHBIE )KapKUX CTpaH
(bot0). Mopckue obutarenu. ApkTuka u AHTapkTuKka. JlepeBns. Kycrapauku.
Kupotnsie Mops (dhoto). JKuBoTHbIN MuUp ABcTpanuu. JKuBoTHBINM MUp ADpUKH.
Tabnwuip! mo Ouonoruu 6-9 KIacce

[Inakatei: Cpena oburanus. Penkue u ncyesaroniye BUAbI 5KUBOTHBIX. Penkue u
MCUe3alolue BUIbI PACTEHUH.

SInoBUTHIE pacTEHUS U OMACHBIC dKUBOTHBIE CBOC MECTHOCTH.

TexHuueckue cpeacTBa o0y4yeHust

1.Komnerotep

2.MynbTUMEIUNHBINA POEKTOP

3.MUKpPOCKOIIbI

4. KOMILIEKT MUKPOIIpENapaToB



