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MOACHUTE/IbHAA 3AMNNCKA

Paboyaa nporpamma no 6uonormm pana obyyalowmxca C 3a4epPrKKOM
ncuxmyeckoro passutua (ganee - 3MP) Ha ypoBHe o0cCHOBHOro obuero
obpasoBaHMA cocTaB/iieHa Ha ocHoBe ®PenepanbHOro rocyfapCTBEHHOTO
obpa3oBaTeNbHOro CTaHAApPTa OCHOBHOro obuwero obpasosaHua (MpuKas
MuHuctepctea npocseweHna Poccmum ot 31.05.2021 r. Ne 287, 3apernctpmpoBaH
MuHuctepctsom toctuumm Poccuinckon Pepgepaumm 05.07.2021 r., per. Homep
64101) (nanee - ®roC 000), PepepanbHoM aaanTUPOBAHHON 0bpa3oBaTEIbHOM
nNporpammbl OCHOBHOro obuiero obpa3oBaHMs 0OyYalOLWMXCA C OrpaHUYEHHbIMU
BO3MOHOCTAMMW 340p0BbA (YyTBEPHKAEHA NPMKAa3omM MUHMUCTePCTBA NPOCBELLEHMS
Poccuinckonn dPepepaumm oT 24 Hoabps 222 r. Ne 1025), apanTupoBaHHOWM
OCHOBHOM 06ueobpaszoBaTenbHOM NPOrpaMmMbl OCHOBHOro obuiero obpasoBaHUA
obyyarowmxca ¢ 3ageprKKon ncmxmyeckoro passutna MbBOY COLL No 12 r. MNeH3bl,
MpumepHoM paboyein Nnporpammbl OCHOBHOro obuwero o6pasoBaHua «bruonorua»,
(opobpeHa peweHnem depepanbHOro yyebHO-MeTOANMYECKOrO 06BbEAUHEHMS MO
obuemy obpasoBaHuMio (NPoToKon oT 15 ceHTAbpa 2022 r. N2 6/22).

O6wan xapaKrepuctuka yuebHoro npegmerta «buonorua»

YuebHbin npeametr «buonorma» BXoAUT B NpeaMeTHyio obnacTb
«EcTecTBeHHO - Hay4Hble NpegMeTbI».

Buonornyeckoe obpasoBaHMe B OCHOBHOWM LIKOME A0/MKHO obecneynTb
dopmunpoBaHMe OBUONOTMYECKOM M 3IKONOTMYECKOW TFPaMOTHOCTM, pacluMpeHune
npeactaBfeHMn 06  yHUKaNbHbIX  OCODBEHHOCTAX WMBOM  MNpupoabl, ee
MHOroobpasnun 1 3BONOLNKM, YENOBEKE KaK BMOCOLMANbHOM CyLLEeCTBE, pa3BUTUE
KOMMNEeTEeHLUWIM B PeLUEHNM NPAKTUYECKUX 334a4, CBA3AHHbIX C *KMBOW NPUPOAOA.

N3yueHne npeagmeTta «buonorua» B 4actu GopmmnpoBaHMA Yy obyYatoLmxca
Hay4YHOro MWPOBO33PEHMA, OCBOEHMA O0bLLeHay4yHbIX MmeTogoB (HabntogeHwue,
M3MepeHne, IKCNEePUMEHT, MOAe/IMPOBAHME), OCBOEHMA  MPAKTUYECKOro
NMPMMEHEHMA HAYYHbIX 3HAHWMA OCHOBAHO Ha MEXNpPegMeTHbIX CBA3AX C
npegmetamu: «dusmnka», «Xumua», «leorpaduar», «MaTematmka», «OCHOBBbI
6e30nacHOCTU XKunsHeaeATeNbHOCTUY, «McTopuay, «PycCKU A3bIKY, «JInTepatypa»
n ap.

MNpeameT MaKCMManbHO HanpasieH Ha QopmMMpOBaHME WUHTepeca K
NPUPOAHOMY W COUMAZbHOMY MWUPY, COBEPLLUEHCTBOBAHWE MO3HABaTe/IbHOM
AeatenbHOCTM obyvatowmxca ¢ 3MP 3a cyeT OBNAJEHMA MbICAUTENBHbBIMM
onepaunaMKM cpaBHeHMa, 0606LeHMA, pa3BUTUE CNOCOOHOCTU aprymeHTMPOBaTb
cBOE MHeHue, GoOpMMpPOBaHNE BO3MOXKHOCTEN COBMECTHOM AeATENbHOCTM.

3HauMMoCTb npeameTa 418 GOPMUPOBAHMA KUIHEHHOM KOMMETEHL UM
obyyarowmxca ¢ 3MP 3akntoyaeTcs B yraybieHMn npeactaBNeHUA O LEeNOCTHOM U
NoApobHOM KapTMHE MWUpaA, MOHMMAHMWU B3aUMOCBA3EN MeXAY LeATe/IbHOCTbHO
yesloBeKa W COCTOAHMEM NpuUpPOAbl, B Pa3BUTUM YMEHMA WCNO/Ib30BaTb
NnojslyyeHHble Ha YypoKax 6uonorMm 3HaHMAa U onblT gna  6esonacHoro
B3aMMOAENCTBMA C  OKPYKaloWeW Ccpeaon; afAeKBaTHOCTM  NOBeAeHUA



oby4atlolerocs ¢ TOYKMU 3peHUs ONACHOCTU MAM Be3onacHocTu ana ceba nan ans
OKPYKatoLLMX.

Mporpamma oTparkaeT coaep)kaHne obyyeHus npegmety «buonorua» c
yyeTom ocobbix obpasoBaTenbHbIXx noTpebHocTen obyuatowmxca ¢ 3MP. OBnageHue
yyebHbIM npeameTom «buonorua» npeactaBnfeT onpeaesieHHy TPYAHOCTb AnA
obyuatowmxca ¢ 3MP. 310 cBA3aHO C OCOBEHHOCTAMU MbICIUTENIBHON AEATENbHOCTY,
BHMMaHMA, NAMATU, peyn, HeLOCTAaTOYHOCTbO 0bLLero 3anaca 3HaHW, NOHUMKEHHbIM
NO3HaBaTe/IbHbIM UHTEPECOM, CIOXKHOCTAMM NPU onpeaeeHn B TEKCTE 3HAYMMON U
BTOPOCTENEHHOW MHPOPMALUM.

Ona npeoponeHuns TpyaHOCTEM B  M3yvyeHUM ydyebHoro npegmeTa
«brnonormnsa» Heobxogmma agantauma obbema u xapaktepa yuebHOro matepumana K
NO3HaBaTeNbHbIM BO3MOXHOCTAM obyyatowmxca ¢ 3P, yyeT ocobeHHoOCTEN MX
Pa3BUTMA: UCMNONb30BAHUE a/IFOPUTMOB, BHYTPUNPEAMETHbIX U MEXNpeaMeTHbIX
cBA3el, NoCTeneHHOoe YCN0XKHEeHME M3y4aeMOoro maTepuasna; HeKOTopbI maTepuan
BO3MOHO [JaBaTb B O3HAaKOMWUTENbHOM nMnaHe. [lpu u3ydyeHUM OMonorum
obyvatowmmmca ¢ 3MP HeobxoaMMo OCYLLECTBAATb B3aMMOAENCTBME Ha
NOJINCEHCOPHOMN OCHOBE.

Llenu 1 3agaumn nsyyeHusa yuebHoro npegmeta «buonorna»

Obuwme uyenn nlyveHmns yyebHoro npegmeTa «bnonorms» npeacraBieHbl B
paboueit nporpamme ocHOBHOro obuero o6pasoBaHums.

Llenb obyyeHMA AaHHOMY npegmeTy 3aKkao4yaetca B GOPMUPOBAHUU Y
obyuvatowmxca ¢ 3MP Hay4yHOro MMPOBO33PEHMA HA OCHOBE 3HAHWI O KUBOWM
npupoae W MNPUCYWMX el 3aKOHOMEPHOCTAX, OMOoNorMyeckux cucTemax;
oBnaAeHne 6a30BbIMM 3HAHMAMM O KUBbIX OPraHM3Max U UX PoaKn B Npupoae, o
MeTOAaX MNO3HAHMA KUBOW NPUPOAbI M MCMONb30BaHUM UX B MNPAKTUYECKON
AEeATeNbHOCTU; BOCMUTAHUM LEHHOCTHOrO OTHOLIEHUS K 340POBbIO Ye/oBeKa M K
KMBOM Npupoae.

OcHOBHbIMU 3a0a4amu n3y4veHus yyebHoro npeameTa «brnonorna» asnaroTca:

= PopmMMpOBaHME CUCTEMDBI HAy4YHbIX 3HAHMW O KUBOW NPUPOLE,
3aKOHOMEPHOCTAX €e pPasBUTUA, UCTOPUYECKU ObICTPOM COKpaLLEHUMU
b6uonornyeckoro pasHoobpasma B buochepe B pesynbtate [eATENbHOCTU
4ye/sioBEKa, ana pa3BUTUA COBpPEMEHHbIX €CTeCTBEHHOHAYYHbIX
npeacTaBNeHUM O KApPTUHE MUPa;

= popMMpoBaHME NepBOHAYaNbHbIX CUCTEMATU3NPOBAHHbLIX NPeACTaBAEHUN O

brnonormyeckux obBEKTAX, MNpoLeccax, ABAEHUAX, 3aKOHOMepPHOCTAX, 06

OCHOBHbIX BMONOrNYECKUX TEOPUAX, 06 IKOCUCTEMHOM OPraHU3aLMUN KU3HMU,

O B3aMMOCBSA3M KMBOFO U HeXMBOro B buocdepe, o HacNeaCTBEHHOCTU U

M3MEHYMBOCTU; OBNAAEHNE NOHATUIMHBIM annapaTtom 6uonoruu;

= NpuobpeTeHne onbiTa MCNOAb30BaHUA METOA4O0B OMONOrMYECKOM HAyKM M

NPOBEeAEHUA HEC/NOXKHbIX OMONOrMYECKUX 3IKCMEPUMEHTOB AN U3y4YeHuA

XMBbIX OPraHM3MOB UM  YesIOBEKA, MNPOBEAEHMA  3KOJIOTMYECKOro

MOHUTOPUHIa B OKPYXKatloLen cpeae;

L] (I)OpNWIpOBaHMe OCHOB 3KO/1I0TMYECKOM rPamoTHOCTU: cnocobHocTH



oLeHMBaTb NOCNEACTBUA LEATEeNbHOCTM YeNoBEeKa B NpUpoAe, BAUAHME
$aKTOpOB pMCKa Ha 340pOBbE Ye/l0BEKA; BbIOMpPaTb LENEBble U CMbICAOBbIE
YCTAHOBKM B CBOWX AEMCTBUAX WM MOCTYMNKAx MO OTHOLIEHUIO K KUBOW Npupoae,
3[10POBbI0 CBOEMY W OKpPYMXaloLWMX, OCO3HaHWME HeobxoaMMOCTU AEeUCTBUMA MO
COXpaHeHUto bnopasHoobpa3nAa 1 NPUPOAHbIX MeCTOOOUTAHMIN BUAOB PacTEHUIN U
KUBOTHbIX;
= bopMMpoBaHME NpPeacTaBieHN 0 3HaYEHUN BUONOTMYECKNX HAYK B PeLUEHNM
npobnem Heob6Xo04MMOCTM PALMOHANBHOINO NPUPOAONOAb30BAHMA, 3aLLUTDI
340pOBbA NOAEN B yCnoBMAX ObICTPOrO M3MEHEeHMA 3KONOrMYEeCcKoro
KauecTBa OKpYKaloLen cpeapbl;
= OCBOEHME NPMUEMOB OKa3aHMs NepBON NOMOLLM, PAaLMOHANbHOM OpraHM3aLmm

TPYAA M OTAbIXA, BbIPALLMBAHMA N PA3MHOMEHUA KYNbTYPHbIX PACTEHUN M

AOMALLHUX XKMBOTHbIX, YX04a 32 HUMM.

OcobeHHOCTU ncnxuyeckoro passutma obydatowmxca ¢ 3MNP obycnosamnsatoT
AOMNONHUTENbHbIE KOPPEKLMOHHble 33adayun ydebHoro npegmeta «buonormay,
HanpaB/ieHHble Ha pPa3BUTUE MbICIUTENIBHON U pPeYeBOM  LeATe/IbHOCTH,
noBbllWeHWe No3HaBaTe/IbHOM aKTUBHOCTM, CO34aHME YCAOBUIN AN OCMbICIEHHOro
BbINO/NHEHUA y4ebHOM paboThbl.

OcobeHHOCTU O0T6Opa U aganTauum yueb6HOro matepurana no 6uonorum

ObyyeHne yyebHOMy npeamety «buonorua» HeobXoAUMO CTPOUTL Ha
CO34aHUN ONTUMMA/IbHbIX YCNOBWUI ANA YCBOEHMA NPOrpaMMHOro MmaTepuana
obyuvatowmmmca c 3MP. BaxkHenwnm asnsetca cobaogeHne MHANBUAYaNbHOIO U
anoddepeHUMpPoOBaAHHOrO Noaxo4a K 0OyvaloWmMmcs, 3aBUCALLETO OT YPOBHS
chOPMUPOBAHHOCTU UX Yy4ebHO-NO3HaBaTeNbHOM AesATe/IbHOCTU, MPOWU3BO/IbHOM
perynaunm, ymcTBeHHom  paboTocnocobHOCTH, IMOLMOHANBHO-IMYHOCTHbIX
ocobeHHOCTel M HanpPaBNEeHHOCTM MHTEPECOB.

bonblwoe BHMMaHMe AoNXKHO ObITb yaeneHo otbopy yuebHoro matepmana B
COOTBETCTBUM C MPUHLMMNOM AOCTYNHOCTU NPU COXpaHeHun obuwiero 6a3oBoro
ypoBHA. o coaepaHuo U obbeMy OH AO0/KeH ObiTb aAanTUPOBAHHbIM ANA
obyvatowmxca ¢ 3MP B cooTBeTcTBMM C WX 0cCobbimM 0bBpasoBaTe/IbHbIMM
noTpebHoCTAMM.

AKUeHT B paboTe cneayet caenatb Ha pa3sBuTMKM y obydatowmxca c 3P
CNOBECHO-/IOFTMYECKOrO0  MbliwaeHnA, 6e3 4Yero HEeBO3MOMKHO MOJHOLLEHHO
paccy*aatb, AenaTb BbiBOAbl. 3HayMmasa pPonb B 3TOM  NPUHAONENKUT
npakTMyeckmm (B TOomM umcne nabopaTopHbim) paboTam, oOpraHu3aumm
HabnaeHN N 1.4,

Ba)KHO pa3BMBaTb BO3MOMXKHOCTb WMCMO/Ib30BAHUA 3HAKOBO-CUMBOJINYECKUX
CpeaAcTB  OpraHMs3auMM  MO3HABATENbHOM  AeATeNbHOCTM  (NoCTpoeHne MU
AEKOANPOBAHWE HarnagHbIX MoAenen, OTParkaloWmMx OCHOBHOE coAeprKaHue
n3y4yaemoro matepuana).

CnepyeT akKTMBHO NOOGYXKAATb 0OYyYalOLWLMXCA K CaMOCTOATENIbHOMY MOMUCKY
nHbopmaummn. [ocKkonbKy npegmetr «buonorma» o06bIMHO  BbI3blBaeT Y



obyyaloWwmMxcA onpefeneHHblt  MHTepec, 3TO BaXXHO MCMNO/Ab30BaTb A/A
COBEPLUEHCTBOBAHMA UX MOMCKOBOM aKTUBHOCTM.

bBonblwoe BHMMAHWE [OKHO YAENATbCA 3aKPEMNEeHUI0  U3YYeHHOro
MmaTepuana, B TOM 4YMCNe CNeuuasbHOM aKTyanu3aumn 3HAHWMK, MOJIYYEHHbIX B
NpeALwecTBYOWNX  Knaccax, NockosbKy 6e3 nogobHoOro noBTOpeHMA WU
3aKpenaeHna BbICOK PUCK «MNOBEPXHOCTHOrO oby4vyeHMsa», KOrga CUIOMUHYTHO
aKTyanM3npyemble 3HAHMA He MOryT CTaTb OCHOBOM A/A WX [AadfibHenLWero
COBEPLUEHCTBOBAHMUA.

Mporpamma npegycmaTpmBaeT BHECEHME  HEKOTOPbIX  M3MEHEHWM:
BK/IIOYEHME OTAE/NbHbIX TEM WM LENbIX Pa3genoB B maTepuanbl Ana 0630pHOro,
03HAKOMWTENbHOIO U3y4YeHus.

B 03HaKOMMTENbHOM MJiaHe AaloTCA TeMbl, BblAeNeHHble B COAEepPKaHUM
nporpammol KYPCUBOM. «Obuwume 6uonormyeckne 3aKOHOMEpPHOCTU»
paccMaTpMBAIOTCA B TeyeHWe Bcero nepuoga obyyeHuAa 6uonormm B OCHOBHOM
wkone (5-9 knaccobl).

OnpeaeneHne KONMYecTBa YaCcoB HA U3yYeHMEe TeEM 3aBUCUT OT KOHTUHIEHTa
obyuatowmxca Knacca.

Buabl peatenbHoctn obyuatowmxca c¢ 3MP, obycnosneHHble 0cobbimum
obpasoBatenbHbiMM noTtpebHOCcTAMM U obecneuuBalowMe OCMbICAEHHOE
0oCBOeHue cogepkaHuu obpasoBaHuA no npeamerty «bunonorua»

CopepkaHue BMAoB aeatenbHocTn obyyatowmxca ¢ 3MP Ha ypokax bBuonormm
onpegenaeTca nx ocobbimmn obpasoBaTesibHbIMM NOTPebHOCTAMMK. [TOMMMO LLIMPOKO
ncnonbayembix B O0M OO0 obuwmx ans Bcex obyyarowmxcsa BUAOB AeATEbHOCTU
cnepyet YCUNUTb BUAbI AEATENbHOCTU, cneundunyHble ansa A4aHHOM KaTeropum
obyuvatowmxca, obecneymBaroLme OCMbICIEHHOE ycBOeHMne  codepaHua
obpasoBaHuA No npeameTy «buonorna»: ycuneHme npeMeTHO - NPaKTUYECKOM
OEeATeNbHOCTU; YepenoBaHMe BUAO0B AeATE/IbHOCTU, 334ENCTBYIOLMX PaA3INYHbIe
CEHCOpPHble CUCTEMbI; OCBOEHWE MaTepmMana C ONOPON HA aNTOPUTM; KNOLIAroBOCTb»
B M3yYEHUM MATEPMaNa; MCNOAb30BaHNE AOMNONHUTENIbHOW BU3YabHOM OMOpPbI
(nnaHbl, 06pasupl, cxeMbl, WAbNOHbI, ONOPHbIE Tabanupl). ANA pa3BUTUS YMEHMUA
AenaTb BbIBOAbl HEO6XO4MMO MCMO/1b30BaTb ONOPHbIE c0Ba U Kanwe. Ocoboe
BHMMaHMe cnepyet yaennTb 0by4yeHUI0 CTPYKTYPMUPOBAHUIO

MaTepurana: CocTaBAEHUIO PUCYHOUHbIX M BepbanbHbIx cxem, Tabauy, ¢
0603HaYEHHbIMW  OCHOBAHUAMWU AN KNacCMPUKaALMM U HAMOJIHEHUID WX
npumepamm un gp.

MpPOAYKTUBHbIM ANA 3aKpenaeHMA U NPUMEHEHMA YCBOEHHbIX 3HAHWK, a
TaKXe pa3BUTUA KOMMYHMKaTUBHbIX YY/[ siBnAeTca ydyactne obyyatowmxca ¢ 3MP 8
NPOEKTHOM  peATenbHoCTM. [lpnU  OpraHM3auumM  YPOKOB  pPeKOMeHAyeTcA
ncnonb3oBatb IT-TexHonormu, npeseHTauum, Hay4yHO-NonynspHole OGUAbMbI,
CXeMbl, B TOM 4YuCae, UHTEPAKTUBHbIE, U Apyrne cpeacTBa BU3yannsauuu.

TemaTnyeckasa n TepmmHonormyeckan nekcmka coorsetcrayet OOI OOO.

Ona obyyatowmxca ¢ 3P cywectBeHHbIM ABAAIOTCA MNPUEMbl pPaboTbl C
NIEKCMYECKMM MaTepuasiom no npegmety. Mpu pabote Hag NeKCUKOM, B TOM Yncne
Hay4YHOW TepMWUHOANOIMEN Kypca (pacKpbiTMe 3HAYEeHUM HOBbIX C/0B, YTOYHEHUE



WKW paclUMpPEHME 3HAYEHUN YXKe M3BECTHbIX NIEKCUYECKUX eauHuL) Heobxoammo
BK/IlOYEHWE CNIOBA B KOHTEKCT. BBeaeHne HOBOro TepMuHa, HOBOM NEKCMYECKOM
eauMHULbI NPoOBOAMTCA Ha OCHoBe oObpaweHuMAa K 3TMMOJIOTMM C/IoBa M
accoumaumam. Kaxkpoe HOBOEe C/I0BO BK/IOYAETCA B KOHTEKCT, 3aKpennseTtca B
peyeBoM NpakTUKe obyyatowmxcs.

N3yyaemble TePMUHbI BBOAATCA Ha MOJNMCEHCOPHOM OCHOBe, 0H6A3aTesibHA
BM3ya/ibHAA MOAAeprKKa, anroputmbl paboTbl C onpeseneHnem, ONOPHble CXEMbI
ANS aKTyann3aLmm TepMUHONOTUMN.

MecTo yuebHOro npegmeta «buonorua» B yueb6Hom nnaHe

B cooteetctBMM € PepepanbHbiM rocyaapCTBEHHbIM 06pasoBaTe/ibHbIM
CTaHAAPTOM OCHOBHOro obuiero obpasoBaHMA yy4ebHbI npeameT «buonorma»
BXOAUT B NpeamMeTHyo 06s1acTb «ECTeCTBEHHOHAy4YHble NpeaMeTbl» U ABAAETCS
obasatenbHbIM Ana usydeHus. CopeprkaHue ydyebHoro npeameta «buonoruar,
npeActaBfeHHoe B paboyert nporpamme, cooTtBetctByeT ®IFOC OO0, ocHOBHOM
obpasoBaTenbHOM nporpamme OCHOBHOTO obuwero obpasoBaHus,
a4anTUMPOBaHHOM OCHOBHOW 06pa30BaTe/IbHOM NpPOorpamme OCHOBHOro obuiero
06pa3oBaHMA 06YYAIOLMXCA C 3a4EPKKOMN NCUXMYECKOTO Pa3BUTHS.

COOEPARAHUNE YHEBHOTO NPEOMETA «BNOJTOTMA»

5 K/ZIACC 1. buonorusa - HayKa 0 }XUBOM Npupoge

MoHATME O KWU3HWU. [PU3HAKKM KMBOro (KNEeToyHOoe CTPOEeHue, nuTaHue,
AblXxaHue, BblaeneHne, pocT u ap.). O6beKTbl KUBOM N HEXMBOM NPUPOAbI, UX
cpaBHeHwue. }Kusas u Hexcusas rpupoda - eduHoe yesoe’,

Buonorusa - cuctema Hayk o *Kunsowm npupoge. OcHoBHble pasgensl buonormm
(boTaHMKa, 300/0TUA, 3KOA02UA, UUMOsO2UA, AHATOMMA, du3monorna wu ap.).
lMpogheccuu, ceazaHHble ¢ buosnozueli: 8pa4y, semepuHap, rCUX0n02, A2POHOM,
WusomHoeo0 u Op. (4-5). CBAsb buonornMn ¢ ApyrMMmn Haykamm (maTemaTuKa,
reorpadua n ap.). Ponb 6GMonorMnM B MNO3HAHUKM OKPYXKAOWEro mMupa U
NPaKTUYECKOM AeATeIbHOCTU COBPEMEHHOIO YeN0BEKa.

KabuHet 6uonornun. [MpasBuna noseaeHna U paboTbl B KabuHeTe cC
B6ruonornmyeckumm Nnpnbopamm n UHCTPYMEHTAMMU.

Buonornyeckne TepMMHbLI, NOHATUA, CUMBObI. VICTOYHMKN BUONOrnYecKnx
3HaHUM. MNonck MHPOPMALMK C UCNONb30BAHNEM PA3ANYHbBIX UCTOYHUKOB (HAy4YHO
- NONYNAPHaA IMTepaTypa, CNPaBOYHUKN, HTEpHET).

2. MeToAapbl n3yyeHUs XXUBOU NpupoAabI

HayuyHble meToAbl M3y4EHUA KUBOW NPUPOAbI: HAabAOAEHME, SKCMEPUMEHT,
onuncaHue, u3mepeHune, kKnaccupukauma. YCTponcTeo yBeIMYUTENbHbIX NPUOOPOB:
Nynbl U MUKpoOcKona. Mpasmaa paboTbl C yBeAMUYNTENbHBIMU NPUBOpamMm.

13pechb n panee Kypcrsom 0603HaUEHbI TEMbI, M3yUEHME KOTOPbIX MPOBOANTCA B 03HAKOMUTEIbHOM naaHe. MNeaaror
CaMoCToATENIbHO onpeaenseT o6bem U3y4yaemoro maTepuana.



MeToa, onucaHusa B 6uonornu (HarnAagHbIM, CNOBECHbIN, CXEMaTUYECKUN).
MeTtos wu3MepeHUA (MHCTPYMEHTbl uM3mepeHua). MeTtoa Knaccudumkauum
OpraHM3mOB, MNPUMEHeHMe [ABOMHbIX Ha3BaHWI opraHuMamoB. HabnwoaeHwe w
3KCNEPMMEHT KaK BeayLime MeToabl buonorum.

JlabopamopHsie u npakmuyeckue pabomer’

1. U3yyeHne  nabopatopHoro obopyaoBaHWA: TEPMOMETPbI,  BEChI,
YyawkuleTpn, Npobupku, meH3ypku. [paBuna pabotbl ¢ obopysoBaHMem B
LUKO/NIbHOM KabuHeTe.

2. O3HaKom/ieHne C  YCTPOMCTBOM  /yMbl, CBETOBOrO  MWMKPOCKOMA,
npaBunapaboTbl C HUMM.

3. O3HaKom/ieHMe C pacTUTesIbHbIMM U XKUBOTHbIMU KNeTKaMW: TomaTta
napbysa (HaTypanbHble npenapatbl), MHPY30pUKN TyPenbkn n rnapbl (roTosble
MUWKponpenapaTbl) C MTOMOLLbIO SIyMNbl U CBETOBOrO MUKPOCKOMa.

SKCcKypcuu unu eudeosKcKypcuu

OBnageHne MeToaaMWU U3YYEHUS KMBOM nNpupoabl - HabnogeHMem W
3KCNEPUMEHTOM.

3. OpraHmM3mbl - Te/1a XXMBOM NpUpPOAbI

MoHATKe 06 opraHmnsame. JoaaepHble n aaepHble OpraHU3Mbl.

Knemka u eé omkpsimue. KneTouHoe cTpoeHne opraHuM3amoB. Llumonozus
HAayKa o Knemke. KneTka - HauMeHbluas eaMHULA CTPOEHUA U XKN3HeAeATeNbHOCTH
opraHmamoB. CTpoeHMe KNeTKM noh CBETOBbIM MMKPOCKOMOM: K/AEeTOYHanA
obonouyka, uMTonnasma, A4po.

OAHOKNETOYHbIE U MHOTOK/IETOYHbIE OpraHu3mbl. KneTku, TKaHu, opraHbl,
CMCTEMbI OPraHoB.

MusHegeatenbHoCcTb opraHMamoB. Ocob6eHHOCTUM CTPOEHMS U MNPOLECCOB
U3HEeAeATEeNbHOCTU Y PACTEHUM, XKUBOTHbIX, 6aKTepuin u rpnbos, AuwaliHUKos.

CBomcTBa OpPraHM3MOB: MWUTaHME, AblXaHWE, BblAeNeHne, ABUXKEHMUE,
PAa3MHOXXEHWe, pa3BUTME, Pa3apPaXKMMOCTb, nNpucnocobneHHocTb. OpraHmMsm
eAnHoe uenoe.

Pa3Hoobpa3ne opraHM3MOB U UX Knaccudukaumna (makcoHsl 8 buonoauu:
uapcmea, munoel (omoessl), Kaaccbl, ompAosl (MopsAOKuU), cemelicmea, podsl, 8UObI.
n3HepeaTenbHOCTb OPraHNU3MOoB.

BakTepun n BUpycbl Kak Gopmbl }KU3HWU. 3HaYeHUe HaKkTepuit U BUPYCOB B
NPUPOAE U B }KU3HU YENOBEKA.

JlabopamopHsie u npakmuyecKue pabomel

1. MI3y4yeHMe KNeToK KOXMLbl YeLLYU NYKa NoA NYNOor N MUKPOCKOMOM

(Ha Nnpumepe camocToATeIbHO MPUrOTOBNEHHOIO MMKponpenapara).

2. O3HaKoMNEeHUe C NPUHLUMNAMKN CUCTEMATUKM OPTraHN3MOB.
3. HabnwoaeHue 3a notpebaeHnem Boabl pacTEHUEM.

4. OpraHusmbl 1 cpepa obutaHua
MoHsTHMe o cpeae obuTaHuA. BoaHas, HazeMHO-BO34yLUHAA, NOYBEHHasn,
BHYTPUOPraHM3MeHHas cpenbl 0butaHus. MNpeacrasButenn cpes obuTaHmA.



23pecb M Aanee NPUBOAMUTCA PACLLUMPEHHbIN NepeyeHb 1aboPaTOPHbIX U NPAKTUYECKUX PaboT, U3 KOTOPbIX
yunTeNbaenaeTebi6opnocBoemyyCMOTPEHMIO.

OcobeHHOCTU cpea 06MTaHMA opraHn3moB. MNpucnocobaeHma opraHM3MoB K cpeae
06uTaHUA. Ce30HHbIe U3MeHEeHUS 8 ¥U3HU 0p2aHU3MO8.

JlabopamopHsie u npakmuyecKue pabomeol

BoiaBneHne npucnocobneHnin opraHnMamoB K cpeae obuTaHua (Ha
KOHKPETHbIX NpMmepax).

SKCcKypcuu unu eudeosKcKypcuu

PacTUTENbHbIN N }KMBOTHbIA MUP POAHOrO Kpad (KpaeBeaeHue).

5. MpupoaHble coobuecTsa

MoHATME O npupogHOM coobuiectBe. B3ammocBA3M OpraHU3IMoB B
NPUPOAHbIX coobuiecTBax. luwesBble cBA3M B coobuiectBax. luuieBble 3BEHbS,
uenn wn cetu nuTaHuaA. [lpousBoguTenn, noTpebutTenn U paspyLINTENU
OpraHMYecKMx BeLLeCcTB B MNPUPOAHbIX coobuwectBax. [Mpumepbl MNPUPOAHDLIX
coobuecTs (nec, npya, o3epo u ap.).

McKyccTBEHHbIE COOBOLLECTBA, UX OTIMUYUTE/IbHbIE NPU3HAKU OT NPUPOAHbIX
coobuecTtB. [puyuHsl HeycmoliYyusocmu UCKyccmeeHHbix coobuecms. Posb
UCKYyCcCmeeHHbIX coobujecmes 8 ¥ U3HU Yesoeeka.

MpupoaHble 30HbI 3emaun, nx obutatenn. dnopa u payHa NPUPOAHbBIX 30H.
NaHpwaodTbl: NpPUpoAHble n KY/1IbTYPHbIE.

JlabopamopHsie u npakmuyeckue pabomel

MN3yyeHMe WCKYCCTBEHHbIX coobwectB M Mx obutatenen (Ha npumepe
aKBapuyma u ap.).

SKCKypcuu unu sudeosKcKypcuu

1. WU3yyeHue npupoaHbIXx coobuiecTs (Ha npumepe neca, o03epa,
npyaa, nyram ap.).
2. M3yyeHue Ce30HHbIX ABNEHWNI B XKM3HN NPUPOAHbIX COODLLECTB.

6. XXuBasa npupopa v yenosek

M3meHeHMA B nNpupoae B CBA3M C pPa3BUTMEM CE/bCKOr0 XO3AMCTBA,
NpPOn3BOACTBA U POCTOM YUC/IEHHOCTU HaceneHua. BamaHue yenoBeKa Ha XUBYIO
npupoay B xoae uctopuun. FnobanbvHble aKonormyeckne npobnemol. 3arpsasHeHue
BO3AYLUHOM 1 BogHOM 060104€eK 3emaun, NOTepu NOYB, UX NpegoTBpaLLeHune. MNytu
CoXpaHeHua 6uonornyeckoro pasHoobpasma. OxpaHAemble meppumopuu
(3arnosedHUKU, 3QKA3HUKU, HAUUOHA/bHbIE [MAPKU, MNAMAMHUKU pupoosl).
KpacHasa kHuza P®. Oco3HaHUe 3U3HU KaK 8eauKol yeHHocmu.

NMpakmuyeckue pabomoi

MpoBegeHne akumm no ybopke mycopa B 6anKanwem necy, napke, ckeepe
WX Ha NPULLKONBbHOM TEPPUTOPUMN.

6 K/IACC 1. PacTuTenbHbIA OpraHU3m

boTaHMKa - HayKa O pacteHuax. Pasgenbl 60TaHUKKU. CBA3b HOTaHWMKM C
APYTUMM HayKaMU U TeXHUKOM. ObLwme Nnpu3HaKku pacTeHnn.



PasHoobGpa3une pacteHuin. YPOBHU OpraHM3aLmm pacTUTENIbHOrO OpraHmn3ma.
Bbicwme u HM3WKe pacteHns. CnopoBbie N CEMEHHbIe PacTeHUA.

PacTutenbHana Knetka. M3yyeHue pacTUTENIbHOM KAETKM NoJA CBETOBbIM
MUKPOCKOMOM:  KJeTodHas  0060n04Ka, [Apo,  uutonsiasma  (nnactugbl,
MUTOXOHAPUMN, BAKYO/IM C KNETOYHbIM COKOM). PactuTesnbHble TKaHW. PyHKLUK
PaCcTUTENbHbIX TKAHEN.

OpraHbl U cMCTEMbl OpPraHoB pacTeHuin. CTpoeHne OpraHOB PaCTUTENbHOrO
OPraHM3Mma, Ux posb U c8A3b mexoy cobol.

JlabopamopHsie u npakmuyecKue pabomeol

1. 3yueHne MMKPOCKOMUYECKOTO CTPOEHMA  NUCTA BOAHOTO

pacTeHus anoaeu.

2. N3yyeHne  cTpoeHusA PAaCTUTENbHbIX  TKaHeW (ucnonb3oBaHMe
MUWKponpenapaTos).

3. U3yyeHre BHeLIHEero CTPOEHUA TPaABAHMUCTOrNO LIBETKOBOIO pPacTeHus
(HaxkmBbIX MK repbapHbIX 3K3eMNAApPax PacTeHMM): nacTywbA CYMKa, peabKa
AVKasA, NOTUK eaKui 1 ap.).

SKCcKypcuu unu sudeosKcKypcuu

O3HaKoM/ieHWe B NpUpoae C LBETKOBbIMM PACTEHUAMM.

2. CTpoeHMUe 1 XKU3He[eATe/IbHOCTb PAcTUTE/IbHOrO OpraHM3ma

MumaHue pacmeHus

KopeHb - opraH no4yBeHHOro (MMHepanbHOro) NUTaHuA. KOpHU U KopHeseble
cucmemsl. Budbl KopHeli U murnbl KOpHesbiX cucmem. BHellHee M BHyTpeHHee
CTPOEHME KOPHS B CBA3U C ero OGyHKUMAMWU. KOpHEBOWN 4YexnuK. 30HblI KOPHA.
KopHesble sosocku. Pocm KopHA. oenouweHue KOPHAMU 800bl U MUHepasbHbIX
gewiecms,  HeobxoOuMbIXx  pacmeHuro  (KopHegoe  OaesieHUe,  OCMOC).
BuaonsmeHeHne KopHein. lousa, eé naodopodue. 3HayeHUe obpabomku no4ssi
(oky4usaHue), sHeceHus y0obpeHul, rNpopexusaHuUa MpPopocmkKos, noausa 014
HCU3HU KynbmypHbIx pacmeHull. TudponoHuKa.

Mober n nNoyku. JICTOpPACNONIOKEHNE U NUCTOBAA Mo3auka. CTpoeHue u
bYHKUMKM  nuncTa. [lpocmele U C/I0M(HbIE AUCMbA. BUAOM3IMEHeHMA NUCTbEeB.
OcobeHHOCMU 8HYyMpeHHe20 CMPOEHUS AUCMA 8 CB8A3U C e20 (PYyHKYUAMU (Koxcuua
U ycmbuya, OCHOBHAA MKAHb AUCMa, MpPosodAwue my4ku). Jiuct - opraH
BO3AYLHOro nutaHua. PotocuHTes. 3HauyeHne GOTOCUHTE3A B NPUPOAE U B KU3HU
yenoBekKa.

JlabopamopHsie u npakmuyecKue pabomeol

1. U3yyeHne CTPOEeHMA KOPHEBbLIX CUCTEM (CTEepP’KHEBOM M MOYKOBATOM)
Hanpumepe repbapHbIX IK3EMNIAPOB UM XKUBbIX PAaCTEHUN.

2. U3yyeHre mmnKponpenapaTa KNeToK KOpHA.

3. M3yyeHne CTpoeHMA BereTaTMBHbIX W TEHEepaTMBHbIX MoYyeKk (Ha
NnpUMepecupeHu, Tonons u 4p.).

4. O3HaKOMANEeHue C BHELUHUM CTPOEHUEM JINCTbEB 7
JIMCTOPACNONOKEHNEM(HA KOMHATHbIX PacTeHMUAX).



5./3yyeHMe  MUKPOCKOMWUYECKOro  CTPOeHMAa  ucta (Ha  roTtoBbIX
MUWKponpenaparax).

6. HabniogeHne  npouecca  BblAeNEHUs  KMCNOpoga  Ha  cBeTy
aKBapUYMHbIMUPACTEHUAMM.

AveixaHue pacmeHus

[blxaHne KOopHA. PoixsieHue no4ebl 0718 yaAyvYweHUs ObIXaHUA KopHedl.
Ycnosus, npensmcmeyowjue ObixaHUKO KOpHel. JINCT KaK opraH AplxaHua
YCTbWUYHbIMA annapar). [locmynaeHue 8 aAucm ammocgepHoz2o 8030yxa. CusnbHasA
3anb6lNEHHOCMb 8030yXa KAk npenamcmeue 044 ObixaHua aucmees. Ctebenb Kak
opraH AbixaHuAa (Hannuyme ycTbUL, B KOXKULeE, YeyeBmyeK). OcObeHHOCTU AbixaHuA
pacTeHui. B3anmocBsasb AbIXxaHUA pacTeHUs ¢ POTOCMHTE3OM.

JlabopamopHble u  npakmuyeckue pabomoi

N3yyeHne ponn pbixNeHns ANa AbIXaHUA KOPHEN.

TpaHcnopm eewjecme 8 pacmeHuu

HeopraHuyeckne (Boaa, MMHEpaibHble COMIN) U OpPraHUYecKue BeLLecTBa

(6enku, *Knpbol, yrneBoabl, HYKN1EMHOBbIE KUCNOTbI, BATAMUHbI U AP.) pacTeHus.

CBA3b K/IETOYHOrO CTPOEHUA cTebNA ¢ ero GyHKUMamn. Pocm cmebns 8 OnuHy.

KnemouHoe cmpoeHue cmebsis mpasaHUCMO20 pACMEHUA: KOXUUQ,

npoesoodauwjue ny4yku, OCHOBHAS MKAHb (napeHxuma). KneToyHoe cTpoeHue

ctebns apeBecHoOro pacteHus: kopa (npobka, nyb), kambuii, apeBecnHa u

cepaueBuHa. Pocm cmebaa 8 moawuHy. NMpoBogaLwme TKaHU KOPHA.

TpaHCcNopT BOAbI M MUHEpPA/IbHbIX BELLECTB B PaCTeHMM (cocyabl ApeBECUHbI) —

BOCXO4ALLMIN TOK. McnapeHne Boabl Yepes cTebenb M AncTba (TpaHcnnpaums).

Perynauma ncnapeHua BoAbl B pacTeHUU. BAMAHME BHELWHMX YCNOBUIM Ha

ncnapeHue Boapl. TPaHCNOPT OPraHMYECKMX BELWECTB B pacTeHMM (CuToBMUaHbIe

TpybKM nyba) — HUcxoaALwmI TOK. [TepepacnpedeneHue u 3anacaHue seujecms

8 pacmeHuu. BudousmeHéHHble nobeau: KopHesuuwe, KaybeHs, ykosuya. Mx

cmpoeHue; buosozu4ecKoe u xo3alcmeeHHOe 3HaYeHUue.

JlabopamopHsie u npakmuyecKue pabomeol

1.06Hapy)KeHne HeopraHMYeCKNX W OpraHUYEeCKUX BeLLecTB B

pacTeHuun.
2.PaccmaTtpmBaHme MUKPOCKOMUYECKOro CTPOEHUA  BETKM
aepesa (Ha roToBOM MUKponpenapare).
3.BbiaBneHne nepeasuKeHMA BOAbl U MUHEpPasbHbIX BeLWeCcTB Mo
ApeBecuHe.
4.ViccnepoBaHme CTPOEHUA KOPHEBULLLA, KNYOHSA, NYKOBUL,bI.
Pocm pacmeHus

ObpasoBaTtenbHble TKaHU. KOHyc HapacTaHuAa nobera, poCT KOHYMKA KOpPHA.
BepxyweyHblli u 8cmaso4Hbil pocm. Pocm KopHA u cmeba 8 monuwjuHy, Kamobud.
Obpa3osaHuUe 200UYHbIX Kosey, y OpesecHbix pacmeHull. BausHue ¢oumo2opMoHo8
Ha pocm pacmeHus. Pocmossie 0suxceHuUa pacmeHul. Pa3sutne nobera n3s noyku.
BetBneHne noberos. YnpasneHue pocmom pacmeHus. Popmupo8aHUE KPOHbI.
MpMMeHeHMe 3HAHMM O pPOCTE pPaCTEHMA B CENbCKOM X03AMCcTBe. Paszsumue
60kKo8bIx nobezos.



JlabopamopHsie u npakmuyeckue pabomeol

1. HabntoaeHme 3a POCTOM KOpPHS.

2. HabnogeHune 3a poctom nobera.

3. OnpegeneHne Bo3pacta gepesa no cnuny.

PasmHoxceHue pacmeHus

BereTaTMBHOE  pa3sMHOMEHME  LBETKOBbIX PacTeHMhn B  nNpupoae.
BereTaTMBHOE pasMHOMEHME KYAbTYpHbIX pacTeHun. KraoHel. CoxpaHeHue
MPU3HAKO8 MAMEePUHCKO20 pacmeHus. X03ANCTBEHHOEe 3HAYeHWe BereTaTUBHOro
pasmHoxeHnA. CemeHHoe (reHepaTMBHOE) Pa3MHOMKEHMe pacTeHui. LiBeTku wm
coupetma. OnblneHue. llepekpécmHoe onoblaeHue (6empom, HUusomHsiMu, 8000U)
u camoornsineHue. /[lgoliHoe onnopoTBopeHune. HacnedosaHue npusHaKos oboux
pacmeHuli. Obpa3zosaHue NNoAoB W cemaAH. Tunel ns710008. PacnpocTpaHeHue
na1oaoB M cemaH B npupoge. Cocmas n CTpoeHue cemMaAH. YCNoBMA NpopacTaHus
CEMSH.
[Mod2omosKa ceMsAH K rnocesy. Pazsumue rpopocmekos.

JlabopamopHsie u npakmuyeckue pabomeol

1.0BnageHne npuémamm BereTaTMBHOIO Pa3MHOMKEHWUS PaCTeHUM
(4epeHKOBaHMEe nobGeros, YepeHKOBAaHWE /NCTbEB WM Ap.) Ha npumepe
KOMHaTHbIX pacTeHul (TpagecKaHuus, ceHnonus, 6eroHus, caHceBbepa M

Ap.).
2./3y4yeHune CTpoeHunA UBEeTKOB.
3.03HaKoMANEeHME C Pa3INYHBIMU TUNAMWN COLLBETUMN.
4./13y4eHmne CTPOEHNA CEMAH ABYA0/1bHbIX PACTEHUMN.
5./3y4yeHmne cTpoeHma ceMsaH O4HOAONbHbIX PaCTEHUN.
6.0npeaeneHne BCXOXKECTU CEMAH KyNbTYPHbIX PAaCTEHUI U NOCEB UX
BrPYHT.
Pazsumue pacmeHus

Pa3ButMe uysemkosoz2o pacteHuAa. OCHOBHble repuodsl paszsumusa. Lukn
passumuAa ysemkxkoso20 pacmeHuAa. BnvaHmne ¢akTopoB BHEWHeW cpeabl Ha
pa3BMTME LLBETKOBbIX PAacTeHUN. lKU3HEHHble POPMbI LLBETKOBbIX PACTEHUN.

JlabopamopHsie u npakmuyecKkue pabomeol

1. HabniogeHue 3a pocTOM M pPas3BUTMEM LIBETKOBOIO PacTeHUA B
KOMHaTHbIXyCN10BUAX (Ha npumepe $aconm nam nocesBHOro ropoxa).
2. OnpegeneHune ycnoBMin NPOPaACTaHUA CEMSAH.

7 KNIACC 1. CuctemaTtuyecKkue rpynnbl pacteHui

Knaccugpukayua pacmeHuii. Bua Kak OCHOBHas cuUcTeMaTuyeckasn
KaTteropua. Cuctema pactutenbHoro mupa. Huswue, BbiCcluMe CNOPOBbIE, BbiCLLME
ceMeHHble pacTeHus. OCHOBHbIe MAKCOHbI (Kamez2opuu) cucmemamuKku pacmeHul
(uapcmeo, omden, Knacc, NopAo0oK, cemelicmso, pod, eud). Mcmopusa pazsumus
cucmemamuku, onucaHue 8ud08, OMKpblImue Ho8bix 8U008. Posib cucmemamuku 8
6uonozuu.

Hu3wue pacmeHusa. Bodopocau. Ob6waa xapaKTepuUCTUKa BOAOPOCHEN.
OOHOKnemouyHble U MHO20KAemoYHble 3enéHble 8odopocau. CTpoeHne u



Hu3HedesmenbHOCMb  3€NEHbIX  BoAopocnein.  PasmMHOXKeHue  3e/EHbIX
BoAopocnei (becriosioe u nonosoe). bypole u KPAcHble 8000POCAU, UX CMpoeHue U
HU3HedeaAmMenbHOCMb. 3HAYeHMe BOA0POC/IEeN B MPUPOAE U XKU3HWN YEeNOBEKaA.

Boicwue cnopoeble  pacmeHuA. MoxosudHelie  (Mxu). Ob6uas
XapaKTepucTMka mxoB. CTpoeHue n xu3HeoeamesnbHOCMb 3e1EHbIX U Cgha2HOBbIX
MX0B. [lpucrnocobseHHOCMb MX08 K H(U3HU HA CU/bHO YB/AAXMHEHHbIX 04Y8aX .
Pa3sMHOXeHNEe MXOB, YUK/ pa3zeumus HA rpumepe 3enEH020 MXA KYKYWKUH MéH.
Ponb mxoB B 3a60/1a4nBaHMM NoYB U TopPoobpasoBaHumn. McrnonvzosaHue mopga
U npodykmos e20 nepepabomku 8 xo3salcmaeHHOU 0esmesibHOCMU Yes108eKa.

lNMnayHoesudHbIe (MnayHel). XeouwesudHvie (Xeowu),
ManopomHukosudHbie ([MlanopomHuku). O6Wan XapaKTepUCTMKa. YCNOXKHEeHue
CTPOEHUs  ManOpPOTHUMKOOOPaA3HbIX PACTEHU MO CPaBHEHUID C  MXaMM.
OcobeHHocmu CcTpoeHuUAa U Mu3HedesmenoHoCcMU naayHos8, xeoweli u
NanopoTHMKOB. PasmHoOXeHMe  NanopoTHMKOOOpasHbix. LUukn  pa3ButuA
NanopoTHMKA. Ponb ApeBHUX NAanOPOTHMKOODOPA3HbIX B 06pa3oBaHUM KaAMEHHOIO
yrna. 3Ha4yeHue nanopomMHUKo0bpa3HbIX 8 NPUPOOEe U HU3HU Yen08eKa.

Boicwue cemeHHble pacmeHus. FonocemeHHble. ObLan xapaKTepUCTMKa.
XBOlHble pacTeHua, ux pa3Hoobpasue. CTpoeHWe U HU3HedesMmesnbHOCMb
XBOMHbIX. PasaMHOXeHne XBOMHbIX, YUK/ pa3eumus Ha npumepe COCHbl. 3HaYeHue
XBOMHbIX PACTEHWUI B MPUPOAE U XKMU3HU HYe/I0BEKA.

MokpeimocemeHHble (ysemkKoeabie) pacmeHus. ObLLaa XapaKTepPUCTUKA.
OcobeHHOCMU CMpPOoeHUA U Hu3HedeamenbHOCMU MoKPbIMOCeEMEHHbIX KaK
Haubosee 8bICOKOOP2AHU308AHHOU 2pynnbl pacmeHul, ux 20crnodcmeo Ha 3emsie.
KnaccndurKaumsa NOKpbITOCEMEHHbIX pacTeHWUI: Knacc JByAoNbHbIe M Knacc
OpHoponbHble. [pU3HAKKM KnaccoB. L{uKa pazeumus noKpbimocemeHHO020
pacmeHus.

Cemeiicmea nokpbimocemeHHbiIx? (yeemkoebix) pacmeHuii. XapaKkTepHble
NPU3HaKM cemMeNcTB Knacca [pyaonbHble (KpecTouBeTHble, unu KanycTHble,
Po3souBeTHble, unnn Po3osble, MoTblnbKOBble, MAKM Bobosble, [lacnéHoBsble,
CnoxkHouBeTHble, unn Actposble) 1 Knacca OgHoaonbHble (SlnneiHble, 3naKn, Uan
MaTnukosble)®. MHoroobpasme pacTeHuit. [uKopacTylwme npeacTaBuTenm
cemencTts. KynbTypHble NpeacTaBUTENIN CEMENCTB, X MCNOIb30BAHME YENOBEKOM.

JlabopamopHsie u npakmuyecKkue pabomeol

1.M3yyeHne CcTpoeHMA O[HOKNETOYHbIX Bogopocner (Ha npumepe
XNaMUAOMOHAAbl U XN0OPENbI).

2.M3y4eHMe CTPOEHMA  MHOFOK/JETOYHbIX HUTYaTbIX BOoAOpoOc/aei(Ha
npumepe CNMpormpbl 1 yAoTPUKCa).

3. M3yyeHune BHELLIHEro CTPOeHUA MX0B (Ha MEeCTHbIX BUAAX).

4. N3yyeHne BHeLWHero CTPOeHNA NanopoTHMKA UIN XBOLLLA.

2 M3yuyaloTcA TpM cemeicTsa pacTeHmnit No BbI6OPY yuUTeNa C y4ETOM MECTHbIX YCA0BMI. MOXHO MCNOb30BaTh
CemelcTBa, He BoWweAlme B NepeyeHb, ECIN OHU ABAAOTCA Haubonee pacnpPoCTPaHEHHbIMU B AaHHOM
pernoHe. > Mopdonormyeckas xapakTepucTuka u onpeaeneHme cemeincTs knacca [1gy10NbHbIE U CEMENCTB
Knacca OAHOAO/IbHbIE OCYLLECTBAAETCA Ha 1aBOPATOPHbIX U NPAKTUYECKUX paboTax.



5./3yyeHne BHewHero CTPOEHMA BETOK, XBOWU, LWINLLEK 7
CEMAH r01I0CEMEHHbIX PacTeHWUI (Ha Npumepe enn, COCHbl MU INCTBEHHULLbI).
6. I3y4eHMe BHELWHEro CTPOEHMA NOKPbITOCEMEHHbIX PACTEHUN.
7./13y4yeHne nNpuU3HAKOB npeactaBuTener cemencrs: KpectouBeTHble
(KanycTHble), Po3souseTHble (Po3oBble), MoTbinbKkoBble (Bobosble), MacnéHoBble,
CnoxHougeTHble (AcTpoBble), /InnenHble, 3nakn (MATankosble) Ha repbapHbIX U
HaTypa/ibHbIx 06pa3uax.
8.0npepeneHune BMAOB pacteHuit (Ha npumepe  TPExX
CEMENCTB) C NCNONb30BaAHMEM onpeaenutenemn pacTeHn nnu
onpenenuTenbHbIX KapTOYeK.

2. Pa3BuTtre pacTuTeNIbHOro Mupa Ha 3emne

IBOIIOUMOHHOE pa3BUTUE PACTUTENbHOrO Mupa Ha 3emne. CoxpaHeHue 8
3eMHOU Kope pacmumesibHbiX 0CMAmKo8, UxX u3syveHue. «usble ucKornaemeoie»
pacmumenbHo20 yapcmea. MusHb pacteHnt B Boge. [lepBble HasemHble
pacTteHnsa. OcBOoeHMe pacTeEHMAMM CylWwMn. DTanbl PA3BUTUA HA3EMHbIX PaCTEHMM
OCHOBHbIX CUCTEMATUYECKUX rpynn. Beimeplume pacteHus.

SKcKypcuu unu sudeosKcKypcuu

Passutune pacTUTeNbHOro Munpa Ha 3emne (3KCKypcua B
NaNIeoOHTONOrMYECKMI NN KpaeBeaUYECKUIA My3en).

3. PacteHua B npupoaHbIX coobuiectBax

PacteHna wn cpega ob6buTaHMA. IKonorndeckue ddaktopbl. PacmeHus u
yC08uUA Hexcusoli NpupoObl: ceem, memrnepamypad, 871020, ammocgpepHbili 8030yX.
PacmeHusa u ycnosus xusol rnpupoosl: NpAMoOe U KoceeHHoe 8o30elicmaue
Op2aHU3MO08 Ha pacmeHus. MpucnocobaeHHOCTb pPacTeEHMN K cpeae obuTaHus.
B3anmocBA3KM pacTeHnit mexay coboi 1 ¢ 4pyrummn opraHMamamm.

PactutenbHble coobuiectsa. Budosoli cocmas pacmumesbHbix coobuwecms,
npeobnadarowue 8 HUX pacmeHus. PacripedeneHue 8uU008 8 pacmumesibHbIX
coobuwecmsax. Ce30HHble M3MEHEHMA B KU3HW pPaCTUTENbHOro coobuiecTsa.
CmeHa pacTuTenbHbIX coobuwecTB. PacTUTenbHOCTb (pacTUTENbHLIM MNOKPOB)
NPUPOAHbLIX 30H 3emnun. @aopa.

4. PacteHuA 1 YenoBeK

KynbTypHble pacTeHMA U UX MNpouUcXoXaeHue. LleHmposl mMHo2006pa3usa u
MPOUCXOHOEHUA KynbmypHbix pacmeHul. 3emnedenue. KynbTypHblie pacTeHus
CeNbCKOXO3ANCTBEHHbIX YTOANIN: 08OUHbIe, M1/100080-9200HbI€E, rosiessble. PacteHun
ropoga, ocobeHHocmb 2opodckoli ¢nopel. [lapku, aeconapKku, CKseepol,
6omaHu4eckue cadbl. [lekopamusHoe Uusemosodcmeo. KOMHaTHble pacTeHus,
KoMHamHoe usemoeoocmeo. [lociedcmeua OeamesnbHOCMU 4YesoeeKa 8
skocucmemax. OxpaHa pacTUTeNbHOro mupa. BoccmaHosneHue 4ucneHHocmu
pedKux sudos pacmeHuli: 0cobo oxpaHaemsie npupooHeie meppumopuu (OOIIT).
KpacHaa kHuz2a Poccuu. Mepbl coxpaHeHUA pacmumesnibHo20 Mupa.

SKCKypcuu unu su0eo3KCKypcuu



1. U3yyeHune cenbCKOXO3ANCTBEHHbIX PACTEHUIN PErMoHa.
2. 3yyeHne copHbIX pacTeHUN pernoHa.

5. Mpubbl. JInwaitHMKN. BakTepun

pnbbl. Obuwan xapakTepucTuka. LnanouyHbie rpubbl, ux cmpoeHue,
numaHue, pocm, pasmHoxceHue. CvbedobHble u fA0os8umoele 2pubbl. Mepeol
npopunakmuKku 3a60s1e8aHuUll, CB8A3GHHbLIX C epubamu. 3HayeHUe WAANOYHbIX
epubos 8 npupoOHbIX coobwecmsax U XHU3HU 4YesnoeeKa. [1pombllieHHoe
BblpaLLMBAHME LWAANOYHbIX TPMbOOB (WAMMNUHbLOHbI).

MnecHeBble rpubbl. [dpoxKKeBble Trpubbl. 3HAYeHMEe NNecHEeBbIX W
APOXKeBbIXx rpuboB B nNpupoae W XKMU3HU  4YenoBeKa (nuwesas U
Ghapmayesmu4eckas NPombiWAeHHOCMb U 0p.).

Mapa3utuyeckne rpubbl. PasHoobpasve W 3HauyeHWe MapasnUTUYECKUX
rouboB (207108HA, CrnopbiHbA, umogmopa, mpymosuk u O0p.). bopbba ¢
3ab60n1eBaHMAMM, BbI3bIBAEMbIMM NAPAZUTUHECKMMU Fpnbamm.

JINWaliHNKM - KOMMNJEKCHble oOpraHm3ambl. CmpoeHue AuwalHUKos.
MumaHue, pocm u pPA3MHOMEHUE AUWAUHUKO8. 3Ha4yeHue NUWANHUKOB B
NPUPOAE M KU3HU YeNoBEeKa.

baktepun - pospaepHble opraHu3mbl. Ob6Wan XxapaKkTepucTuka HakTepuit.
BakTepnanbHaa Knetka. PasamHoxeHune OakTepui. PacnpocTpaHeHue OGaKTepuit.
Pa3Hoobpasue 6akmepul. 3HayeHne b6akTepuit B NpuUpoOAHbLIX coobliecTBax.
BonesHeTBOpHble BaKTepum U mepbl NPOPUNAKTUKN 3ab01eBaHNI, Bbi3blBAaEMbIX
H6akTepmamun. bakTepum Ha cayxbe y u4enoBeKka (8 cenbckom xo3sAlicmee,
npombIWaeHHocMu).

JlabopamopHsie u npakmuyeckue pabomeol

1. W3y4yeHMe CTPOEHMA OAHOKAETOYHbIX (MyKOp) n
MHOTOKNETOYHbIX (NeHMUUAN) NnecHeBbix rPMboB.
2.  W3yyeHme CTPOEHMA NNOAOBbIX TeN LWAAMNOYHbIX FPUbOB (Mau
N3y4YeHUeLLNANOYHbIX rpMbOB Ha MynsxKax).
3.  W3yyeHue CTPOEHUA NNLLANHUKOB.
4.  WUN3yyeHMe cTpoeHus BaKkTepuit (Ha roToBbIX MUKpONpenapaTax).

8 K/ZIACC 1. }XMBOTHbIW OpraHM3m

300n0rMA - Hayka O KUBOTHbIX. Pasgenvl 3o0onormn. CeA3b 300s102UU C
Opy2umu HAyKamu U mexHUKoU.

Obwme nNpuU3HAKM KUBOTHbIX. OMaAuUYUA IUBOMHbLIX oM pacmeHud.
MHoroobpasme KMBOTHOTO MUpa. OOHOK1emo4Hble U MHO20K/AemOoYHble
MusomHesie. Popma Tena }KMBOTHOFO, CUMMETPUA, Pa3Mepbl Tesla U 4p.

HunBotHaa Knetka. Omkpbimue xcusomHoli knemku (A. JleseHeayK).
CmpoeHue  MWUBOMHOU  KAemku: Kaemo4yHas  mMemMbpaHa,  op2aHouosbl
nepeosuxeHus, AOpPo C  AOPLIWKOM, uumonnaasma  (MUMOXOHOpPUU,
nuwesapumersnbHsie U COKpamMumesbHble B8aKyosu, JfU30COMbI, KAemovHbll
ueHmp). lMpoueccel, npoucxodsaujue 8 Knemke. fesneHue Kaemku. TKaHU }KUBOTHbIX,



nx pasHoobpasme. OpraHbl U CUCTEMbI OPraHOB XMBOTHbIX. Op2aHU3M - eOuHoe
uersnoe.

JlabopamopHsie u npakmuyecKue pabomel

NccnepoBaHue nog MMKPOCKOMOM FOTOBbIX MWKPOMPenapaToB K/AETOK WU
TKaHem’ }XUBOTHbIX.

2. CTpoeHue 1 }KU3HeaeATeNbHOCTb OPraHU3Ma }XUBOTHOro>

Onopa u O0suxceHue xHuUeomMHobix. 0OcobeHHOCTU TMAPOCTAaTUYECKOTO,
HapyXHOrO W BHYTPEHHEro CKeNeTa Y JKUBOTHbIX. [lepedsuxceHue y
00HOKemoYHbix (amébosuoHoe, xHymuKkosoe). MbilleyHble ABUMKEHUA Y
MHOTOK/IETOUHbIX: 10/1EM HACEKOMbIX, MMuU, raasaHue poib; 0guxceHuUe rno cyue
M0380HOYHbIX HUBOMHbIX (Nona3aHuUe, 6e2, xo0bba u 0p.). Pol4axcHble KOHEYHOCMU.

MumaHue u nuwesapeHue y HUOMHbIX. 3HaYeHNe NUTaHuA. [lumaHue u
nuwesapeHue y npocmeliwux. BHympunosnocmHoe u 8HymMpuUKnemo4Hoe
NULLEBAPEHNE, 3aMKHYmMas U CKBO3HAA [uuwesapumesnibHaA cucmema y
6ecro380HOYHbIX. MULLEBAPUTENBHbINA TPAKT Y M0380HOYHbLIX, NULLEBapPUTE/IbHbIE
wenesbl. QPepmeHmsl.  OcobeHHOCMuU  nuwesapumensHol  cucmemel Yy
npedcmasumeneli ompsa008 MAeKonuUMaroUwux.

AvbixaHue xMuBomMHbIX. 3HauyeHWe pAbixaHuAa. [a3006meH uyepe3 8CHO
rnosepxHocme Krnemku. HabepHoe AbixaHue. HapyxHbeie u 8HympeHHue #abpeol.
Ko)kHoe, TpaxeWHoe, néroyHoe AbixaHue y obutatenen cywmn. OcobeHHOCTH
KOXXHOTO AblXaHWA. Posib 8030YWHbIX MEWKO8 y Mmuy,.

TpaHcnopm eewjecme y MueomHbIX. Ponb TpaHcnopTa BeLWecTB B
OpraHM3me KMBOTHbIX. 3aMKHYTasi M He3aMKHYTaa KPOBEHOCHble CUCTEMbI Y
6ecno3BoHoO4YHbIX. Cepale, KPOBEHOCHbIe cocyabl. CNUHHOM M BploLWHOM cocyapbl,
Kanunanapbl, «10XHble cepaua» y aoxaesoro 4vepBA. OcobeHHOCTU CTPOeHMuA
HEe3aMKHYTOM KPOBEHOCHOM CUCTEMbI Y MOJIJIIOCKOB W HAceKoMbIX. Kpyru
KpoBoObpalLeHNA N 0COBEHHOCTU CTPOEHUA cepaeL, Yy NO3BOHOYHbIX, YCNOXHEHNE
cUCTeMbl KpoBoObpaLleHuA.

BbideneHue y 3UBOMHbIX. 3HAYEHUNE BbIAENEHUA KOHEYHbIX MPOOYKMOo8
obmeHa seuwjecms. CokpamumesbHble 8aKyonu y npocmeliwux. 38€304amesie
K/emKU U KaHanbUsl y MA0CKUX Yepsel, sbioesumesnoHble mpyboYKU U 80OPOHKU Y
Konb4yameix Yepeeli. Mansnuauesbl cocyosl y HaceKkomeix. [ToYku (mynosuwiHele u
masosble), MOYemOYHUKU, Mo4esoll My3bipb Y [M03B80HOYHbLIX H(UBOMHBbIX.
OcobeHHOCMU 8bl0eneHUA y NMuu, C8A3AHHbIE C NOAEMOM.

MoKkpoebl mena y #ueomHvix. NoKpoBbl Y 6€CNO3BOHOYHbIX. YCN0XKHEHME
CTPOEHMUA KOXW Yy MO3BOHOYHbIX. KOO KaK opeaH ebidesieHus. POoNb KOXWU B
TennooTgaye. MNpounssoaHble KoKW, CpeactBa NAacCMBHOM M aKTUBHOWM 3alUmTbl Y
KMBOTHDbIX.

KoopouHayus u peeynayua xHu3HedeamesnbHOCMU Y MH(UBOMHbIX.
Pazdpaxcumocms y OOHOKAEMOYHbIX MUBOMHbIX. Takcucbl (¢homomakcuc,
mpogomakcuc, xemomakxcuc u 0p.). HepsHasa perynaums. HepBHas cuctema, eé

3 Tembl 2 1 3 MOXHO MEHATb MECTaMM MO YCMOTPEHMIO YUUTENA, PaCCMaTPUBas CoAepKaHme TemMbl 2 B KadecTse
0606ueHns yyuebHoro matepmana.



3Ha4yeHue. HepeHaa cucmema y 6ecrno380HOYHbIX: cemyamas (Ouggy3Has),
Ccmeos108as, y37108as. HepeHas cucmema y no38oHoYHbIX (Mpybyamas): 20108HOLU
U CcrnuHHolU Mo32, Hep8bl. YcnowHeHUe 20/108H020 MO32a om pbl6 00
maekonumarowux. loasneHue 6onbwux rnoaywapud, Kopsl, 60po30 U U3BUAUH.
[ymopanbHaa perynauna. Posib 20pMOHO8 8 MU3HU XUuBomHbix. [losossle
20pMOHbI. [lonosoli dumopgusm. OpraHbl YyBCTB, MX 3HA4YeHue. Peuyenmopel.
[Mpocmeie u cnoxHole (hacemoyHole) 2na3a y Hacekombix. Op2aH 3peHuUs U Cayxay
MO3B80HOYHbIX, UX ycrnoxHeHue. OpaaHbl O0O0OHAHUA, 6Kyca U OCA3GHUA Yy
6eCcro380HOYHbIX U MO380HOYHbIX HUBOMHbIX. OpeaH 6okosol nuHUU y pbib.

MosedeHue xueomHoix. BpoxaéHHoe UM npuobpeTéHHOe noBeaeHMe
(MHCTUHKT M HayyeHue). HayueHue: ycn08Hble pegaeKkcol, UMIPUHMUHR
(3aneyamneHue), uHcatlim (nocmuxceHue). lMosedeHue: nuujesoe,
0b60poHUMenbHoe, meppumopuasasHoe, bpa4yHoe, uccnedosamesnsckoe. Cmumysol
rnoseoeHus.

PasmHoydceHue u paseumue MueomHbix. becnonoe pasmHOXKeHUe:
OesnieHuUe KaemKu OOHOKIemoO4YHO20 OpeaHU3mMa Ha 08e, [MOYKOBAHUE,
¢ppazmeHmayuA.  [onosoe  pasmHoXeHue.  [Ipeumywecmeo 1008020
pasmHoxceHuA. [lonosbie xcenesvl. AUYHUKU U ceMeHHUKU. [lososbie Kaemku
(camemei). OnnodomeopeHue. 3uzoma. lNapmeHozeHe3. 3apoabileBOe pPa3BUTHE.
CmpoeHue aluya nmuusl. BHympuympobHoe pa3sumue MaAeKonumaroujux.
3apoodsiwessvie obonoyku. lnaueHma (demckoe mecmo). [lynoyHbili KaAHaMUK
(nynosuHa). MocTambpunoHanbHoe pa3BUTUE: npAamoe, Henpamoe. Memamopgo3
(paszsumue c npespaweHuUem): NosAHbIU U HenosHbIU.

JlabopamopHsie u npakmuyecKue pabomeol
. O3HaKOMANEeHMe C opraHamm Onopbl U ABUKEHMUA Y }KUBOTHbIX.

. U3yueHune cnocoboB NOrnoweHma NULLN Y *KUBOTHbIX.

. U3yueHune cnocoboB AbIxaHMA Y *KUBOTHbIX.

. O3HaKOMANEHMe C CMCTEMaMM OPraHOB TPAHCNOPTA BELLECTB Y *KUBOTHbIX.
. I3yyeHne NOKpoBOB Tena y *KUBOTHbIX.

. I3yyeHne opraHoB YyBCTB Y }KUBOTHbIX.

. PopmumnpoBaHme ycnoBHbIX pedNeKCoB y aKBapPUYMHbIX pblb.

8. CTpoeHue Aiua u pa3BuTUe 3apoapllla NTULbI (KypuLbl).

3. CuctemaTuuyeckume rpynnbl 3} KUBOTHbIX

OCHOBHble Kamez20puu cucmemamuKu H(UBOMHbIX. Bupa Kak OCHOBHas
cUCTeMaTUYeCKas KaTeropumsa KMBOTHbIX. KnaccudwuKauma KMBOTHbIX. CucTema
KMBOTHOrO Mmpa. CnMcTemaTMyeckme KaTeropum XMBOTHbIX (LAapCcTBO, TUN, KAacc,
oTpAA, CEeMeNncTso, poa, BuA), UX conogvymHeHue. buHapHas HomeHKnaTypa.
OmpaxceHue cospemMeHHbIX 3HAHUU O MPOUCXOXOeHUU U podcmee HUBOMHbIX 8
KAaccuguKkayuu ¥uUg8omMHsiXx.

OOHOKnMemoyYyHble  Wueomusle - npocmeliwue. CmpoeHue U
¥u3HedeamenbHocmb  npocmedwux. MecmoobumaHue u 006pa3  HU3HU.
ObpaszosaHue yucmel npu HebsaazonpuamHelx ycaosuax cpedel. MHozoo0bpasue
npocmeliwux. 3HayeHMe MNpPOCTEMWMX B NPUMPOAE W KU3HMU YesioBeKa
(obpasoBaHMe ocagoyHbIX nopoa, Bo3byautenu 3abonesaHuii, cMmbuoTUyecKkme

No o WN -



BUAbl). [lymu 3apaxceHus 4enoseka U Mepbl MNPouUAAKMUKU, 8bi3bleaeMble
O0O0HOK/1eMOYHbIMU HUBOMHbIMU (ManapuliHeili naazmooul).

JlabopamopHsie u npakmuyeckue pabomeol

1. UccnepoBaHne cTtpoeHnsa wHoy3opumn-Tydbenbkn u HabawaeHwe 3a
eénepeasueHuem. MI3yyeHune xemoTtaKkcmca.

2. MHoroobpasune npoctenwmnx (Ha roToBbIX Npenaparax).

3. U3rotoBneHne mogaenn Knetku npoctenwero (amébol, uHPy3opumn
Tybenbkm u ap.).

MHo20KnemouyHole ¥ueomHoie. KuweyHononocmusie. 0O6uwian
XapaKTepuCTMKa. MecmoobumaHue.OcobeHHocmu cmpoeHus U
¥U3HedessmesnibHocmMu. IKmodepma u 3HMooepma. BHympunonocm+oe u
KsiemoYHoe repesapusaHue nuwju. PeceHepayus. PedpneKc.

becnnonoe pa3mHoxceHue (noykosaHue). [lonosoe  pa3mMHoOMceHue.

Fepmagppodoumusm. Pa3desnibHOMOsMbIE KUWEYHOMOMOCMHbIE.

MHo2006pa3ue  KUWe4yHornos0CMHsiX.  3Ha4YeHUe KUWe4YHONos10CMHbIX 8
npupode u #U3HU Yeno8eKka. Kopannosble NOAUMbI U UX posib B pudoobpaszoBaHuMu.

JlabopamopHsie u npakmuyeckue pabomeol

1. UccnepoBaHune CTPOEHMUA NpPecHoBOAHOWM rmapol n eé
nepeasuKeHUA(LKONbHbIN aKBapuyMm).

2. UccnepoBaHre  nuTaHUA rmapbl  AadHUAMM M uMKaonamm
(WwKonbHbINAKBaPUYM).

3. U3roTtoBneHne mogenun NpecHoBOAHOM rMApbl.

Mnockue, Kpyanvie, Konb4yamele 4epeu. O6WAA XapaKTEPUCTHKa.
OcobeHHOCMuU CMPOEHUA U M U3HeOeAMmeslbHOCMuU [/10CKUX, KpyanelX U
Koneyameoix yepesel. MHoz2o006pa3ue yepaeli. MapasnTnyeckme NAOCKME U Kpyrable
yepBu. Luknel paszsumus ne4éHOYHO20 cocanbujuka, bblYbe2o yerHs,
yesosevecKoli ackapulsel. YepBu, ux npucnocobneHma K napasuTusmy, Bpes,
HAaHOCUMbIN YeNoBEKY, CE/IbCKOXO3AMCTBEHHbIM PACTEHMAM WU }KUBOTHbIM. Mepbl
No npeaynpeXxaeHunio 3apaKeHna napasMtTMyeckumm yepsamu. Ponb yepBen Kak
noysoobpasoBaTenen.

JlabopamopHsie u npakmuyecKkue pabomeol

1. NccnepoBaHWe BHELWHEro CTPOeHUA AoXKaeBoro vyepssa. HabnwoaeHue 3a
peaKkuuen 40X AeBOro Yepsa Ha pasgpakuTenu.

2. ccnepoBaHue BHYTPEHHErO CTPOEHMA [0XKAEeBOro yepsA (Ha rotoBom
BNIAXHOM MNpenapaTe U MUKponpenapaTe).

3. M3yyeHune npmucnocobaeHmMin napasMTUYECcKnX YepBen K napasntmsamy (Ha
FOTOBbIX BNAXKHbIX U MMKpOMNpenapaTax).

YneHucmoHoaue. O6wWasn xapakTepuUCTUKa. Cpedbl MHU3HU. BHewHee u
8HYymMpeHHee CcmpoeHue 4YraeHUCmoHoaux. MHoz2006pa3ue 4Ys1eHUCMOHO2UX.
lMpedcmasumenu Knaccos.

PakoobpasHblie. OcobeHHOCmMu CcmMpoeHuUss U XU3HedeamesibHoCMu.
3HayeHne pakoobpasHbIX B NPUPOAE U KU3HU YeNOBEKA.

lMaykoobpa3sHeie. OcobeHHOCMU CMpoeHUA U #u3HedeamesbHOCMuU 8 C8A3U
C #(U3HbIO Ha cywe. Knewu - BpeaAnTenu KynbTYPHbIX pacTeHUn U mepbl 60pbbbl C



HUMU. MNapasnTUYECKME Knelm - BO3byauTeIn U NepeHOCYMKN onacHbIX 6one3Hen.
Mepbl 3aWMTbl OT Knewen. Ponb Knewen B No4BO06pa3oBaHUM.

Hacekombie.  OcobeHHocmu  cmpoeHUA U XU3HedesmesibHOCMU.
PasmHoxceHue HacekoMbix U murel pazsumus. OTpaabl HaCEKOMbIX*:
MpsAMOKpbINbIE, PaBHOKpbI/bIE, Mony»KecTKoKpblble, YewyeKpblinble,
*ecTkoKpblnble, [epenoH4YyaToKpbinble, [ByKpbiable W gp. Hacekomble
NEePeHOCYMKM BO3byAUTENEN M NapasnUTbl YeNOBEeKa U AOMALUHUX KUBOTHbIX.
Hacekomble-BpeauTtenn caga, oropoga, nona, neca. Hacekomele, cHuxcarouwjue
YyucneHHocmo spedumerneli pacmeHuli. NoBegeHne HaCEKOMbIX, MHCTUHKTbI. Mepebl
10 COKPAWeHU YUCNeHHOCMU HaceKkomMbix-epedumereli. 3Ha4eHne HaCeKOMbIX B
NPUPOAE M KU3HU YeNoBEeKa.

JlabopamopHsie u npakmuyecKue pabomeol

1.ccnegoBaHMe BHELWHEro CTPOEeHMss Hacekomoro (Ha npumepe
MaNCKOrOXKyKa NN ApYrnx KPYMNHbIX HACEKOMbIX-BpeauTenen).

2.03HaKOM/IEHNe C PasANYHbIMKM TUNAMM PA3BUTUSA HACEKOMbIX (Ha
NPUMEPEKONNEKLNIA).

Moannatocku. 0O6waa xapaktepucTuka. MecmoobumaHue MOs/1H0CKOS.
CmpoeHue u npoueccol Xu3HedeamesibHoCmu, XxapakmepHsie 0718 6prHoXOHO2uX,
dsycmeopyamelx, 20/10860HO2UX MOAMAKCKO8. Yepmeol  npucnocobneHHocmu
MOAOCKO8 K cpede obumaHuAa. Pa3mHoxceHue mosnockos. MHozo06pasue
MO//10CKOB. 3HAaYEeHNEe MOIIIOCKOB B NPUPOAE U }KU3HUM Ye/lI0BEKa.

JlabopamopHsie u npakmu4yeckue pabomei

NccnepoBaHWe BHELWHEro CTPOEHWUA PaKOBMH MPECHOBOAHbIX U MOPCKUX
MONNIOCKOB (pakoBMHbI 6e33y6KM, NepnoBuLbl, NPYAOBMKA, KaTyLIKK U 4p.).

Xopooeble. O6Wan xapaKTepuctnka. 3apodsiwiesoe passumue Xopoos8bix.
Cucmemamuueckue 2pynnel xopdossix. [MoaTun becyepenHble (NAHUETHUK).
MoaTtun YepenHble, nnn NMo3BOHOYHbIE.

Pbi6b1. O6LLaa xapaKkTepucTmka. MectoobuTtaHmne 1 BHelHee CTpoeHue pbib.
Ocob6eHHOCTM BHYTPEHHEero CTPOeHMA UM MPOLECCOB KM3HEeAeATe/NbHOCTH.
MpucnocobneHHOCTb pbi6 K ycnoBuAM 06MTaHMA. OTAMYMA XpAWeEBbIX pbld oOT
KOCTHbIX pblb. PasmHoMceHue, passumue U mMu2payua peib 8 npupoode.
MHozoo06pa3ue pbib, 0OCHOBHbIE cucMmemamu4eckue 2pynrsl pbib. 3HavyeHUe pbib B
NPUPOAE M KMU3HU YeNnoBeKa. X03ANCTBEHHOEe 3HaYeHue pblb.

JlabopamopHsie u npakmuyecKue pabomeol

1.NccnepoBaHne BHEWHEro CTPOEHMA M 0CobBeHHOCTel nepeaBuKeHUA
pblbbl(Ha NpuMmepe KMBOW pPblbbl B 6aHKe ¢ BOAOM).

2.WccnepoBaHMe  BHYTpPEHHEro  cTpoeHua  pbibbl  (Ha  npumepe
rOTOBOrOBNAXKHOMO NpenapaTa).

3emH0B00HbIe. ObWaa xapaKTepuctuka. MecmoobumaHue 3eMHOBOOHbIX.
OcobeHHocmu 8HeWHez20 u B8HymMpeHHez20 cmpoeHus, npoueccos
HU3HEOeAMEeNbHOCMU, CB8A3GHHbIX C B8bIXOOOM 3eMHOB00HbLIX HA  CyWwy.

4 OTpAAbI HACEKOMBIX U3y4atOTCA 0630PHO NO YCMOTPEHMIO YUUTENA B 3aBUCUMOCTM OT MECTHbIX YCN0BMiA. Bonee
noApo6bHO M3yyaloTca Ha NpUMepe ABYX MECTHbIX OTPAAOB.



Mpucnocob6aeHHOCTb 3eMHOBOAHDIX K *KU3HWU B BOAE W Ha cyle. Pa3MHOeHuUe U
paszsumue 3eMHOBOOHbIX.

MHo2006pa3ue 3eMHOB00HbLIX U UX OXPaHA. 3Ha4yeHue 3eMHOB00HbLIX 8
npupooe u #U3HU Yesnoseka.

Mpecmeoikarowueca. O6wan XapaKtepuctmka. MecmoobumaHue
npecmeoliKkarowuxca.OcobeHHOCMu 8HewHe20 U 8HympeHHe20 cmpoeHus poueccsi
NpPecmMblKaroWuxca. HusHedeamensHocmu. NMpncnocobaeHHoCTb
NPECMbIKAOWMXCA K KU3HUHA cylwe. Pa3mMHOoXeHue U pazsumue
npecmeolKkarowuxca. PeeeHepayusa. MHo2006pa3ue npecmolKaroWUuXca U Ux oxXpaHa.
3HayYeHMe NPeCcMbIKaOLWMXCA B NPUPOAE U }KU3HM YesloBEKa.

Mmuysbl. Obwan xapakTepucTnka. OcobeHHOCMU BHewHe20 CMPOoeHUS
nmuy. OcobeHHocmu 8HymMpeHHez20 cmpoeHus u npoueccos
Mu3HedesmenbHocmu nmuuy. [llpucrnocobneHua nmuy K nonémy. [losedeHue.
PasmHoxceHue u pazsumue nmuy. 3a6oma o nomomcmee. Ce30HHble A8/1eHUA 8
HU3HU nmuy. Muepayuu nmuy, ux u3yyeHue. MHoz2006pa3ue nMuy.
JKonoauyeckue 2pynnel nmuy’. [lpucnocobneHHoCMb MUy K  Pa3audyHbIM
yc108uUsAM cpeodsl. 3HaYeHne NTUL, B NPUPOAE U KMU3HU Yel0BEKa.

JlabopamopHsie u npakmuyeckue pabomeol

1. WccnepoBaHme BHELWHEro CTPOEHMA M NepbeBOro NOKpPoBa MTUL,
(Hanpumepe yyyena NTUL M HaboOpa NepbeB: KOHTYPHbIX, NYXOBbIX M NyXa).
2.  WccnepoBaHue 0cobeHHOCTEN ckeneta NTULLbI.

Mnekonumarouwjue. Obuwas XapaKTepucTuka. Cpeoebl HU3HU
maekonumarowux.  OcobeHHOCMu  BHEWHE20  CMpPOEHUs,  CKeaema U
MYCKyaamypel, 6HympeHHe20 cmpoeHuA. [lpouyeccsbl M u3HedeamesnbHOCMU.
YcnoxcHeHue HepsHoU cucmemel. [losedeHue Mmaekonumarwux. PaamHoxeHue u
paszsumue. 3a6oma o nomomcmee.

MepBo3sepu. OgHonpoxogHble (anueknagywme) n Cymyatble (HU3WMe
3Bepu). [MnaueHTapHble MaekonuTatowme. MHoroobpasme MAEKONUTAIOLLMX.
HacekomoagHble ©  PykoKkpbinable. [pbi3yHbl, 3anueobpasHblie. XULHbIE.
NactoHorne n KnutoobpasHblie. MapHoKonbITHble 1 HenapHOKonbITHbIe. MpumaTbi®.
CemelicTBa oTpAaa XuLHble: cobayuby, KOWaYvbM, KYHbU, MeBEXKbM.

3Ha4YeHMe  MIEKONUTaloWKUX B NPUMPOAEe M KU3HM  YenoBeKa.
MneKkonumaruwue - nepeHocyuku e8o3byoumeneli onacHeix 3ab6onesaHuli. Mepoi
60pbbbI ¢ 2pbi3zyHamu. MHOroobpasne MieKonmMTaroLWmx PoAHOro Kpasi.

JlabopamopHsie u npakmuyeckue pabomeol

1. WccnepoBaHne ocobeHHOCTEN CKeneTa MAEKOMNUTAOLLUX.

2. UccnepoBaHne ocobeHHoCTeN 3yOHOM CUCTEMbI MIEKOMUTAOLLMX.

4. Pa3sutune }XUBOTHOro Mmpa Ha 3emne

JBONIIOLUMOHHOE pPa3BUTUE KMBOTHOMO MMpPa Ha 3emne. YC/10xHeHue
HUBOMHbIX 8 npouyecce 380a0UuuU. [Jokazamenbcmaa 3800UUOHHO20 pa38umus

5 MHoroo6pasue NTuL, M3ydaeTca no BbIBOPY yUMTENsa Ha NpMMepe TPEX IKONOrMUECKUX Py C y4ETOM
pacnpocTpaHeHua NTUL, B CBOEM perMoHe.

5 M3yuatoTca 6 0TPALOB MAEKONUTAIOLLIMX HA MPUMEpPE ABYX BUAOB M3 Ka)A0ro oTpsaaa no sbibopy yuntens.



HUusomHoz20 mupa. [laneoHmosnoz2uAa. HIckonaemele ocmamkyu XUBOMHbIX, UX
usyyeHue. MemoObl u3yvyeHus UCKonaemMbslix ocmamekos. Pecmaspayusa OpesHuUx
HUBOMHbIX. «usble uckornaemsole» HU80MHO20 MUpPA.

MUM3Hb XKMBOTHbIX B BoAe. OOHOKNETOYHble UBOTHble. [MpoucxoxxgeHue
MHOTOKNETOYHbIX }XMBOTHbIX. OCHOBHbIE 3Tanbl 3BO/IIOLUMM BECNO3BOHOYHbIX.
OcCHOBHbIe 3Tanbl 3BOOLUMM NO3BOHOYHbIX YXMBOTHbIX. BoimepLune *KUBOTHbIE.

JlabopamopHsie u npakmuyecKue pabomeol

NccnepoBaHMe UCKOMAaeMbIX OCTaTKOB BbIMEPLUMX }KUBOTHbIX.

5. XXuBoTHble B npupoaHbIX coobiecTsax

MnBoTHble W cpepga obutaHuA. BausHue ceema, memnepamypsl U
8/1XHOCMU HA HUBOMHbIX. NPUCNOCOBNEHHOCTb KUBOTHbIX K YCNOBUAM Cpeabl
obutaHus.

Monynayuu xusommHoix, ux xapakmepucmuKku. OOUHOYHbIU U 2pynnosol
06pa3 »#cu3HU. B3anMocBaA3n XKMBOTHbIX Mexay cobol 1 ¢ ApyrMMn OpraHM3mMamm.
Muuwesble cBA3M B nNpupoHoM coobuiectBe. [Tuwjesbie YpOBHU, 3KO02UYECKAsA
nupamuoa. IKocuctema.

XusommHsili mup npupodHeix 30H 3emsau. OCHOBHble 3AKOHOMePHOCMU
pacnpedesneHua XUBOMHbIX HA ri1aHeme. PayHa.

6. X\uBoTHbIE N Yenosek

Bo3aenctBne yenoBeKka Ha XMBOTHbIX B MPUPOAE: MPAMOE U KOCBEHHOe.
lMpombicnosble xcusomHele (pblbososcmeo, oxoma). BedeHue npomebicna
HUBOMHbIX HO OCHOB8E HAY4YHO20 M00X00a. 3a2pA3HeHUE OKpyHcarowel cpedbol.

OpomallHMBaHME KUBOTHbIX. Cenekyus, nopoodbl, UCKyccmeeHHsIl ombop,
OuKue npedKu OOMAWHUX HUBOMHbIX. 3HAYEHNE AOMALLUHUX }KUBOTHbLIX B KU3HU
yesnoBeKa. MUBOTHble CE/IbCKOXO3ANCTBEHHbIX Yyroaui. Memodel 60opbbbl ¢
HUBOMHbLIMU-8PEOUMeNAMU.

fopo0 Kak o0cobasa ucKyccmeeHHas cpeda, CO300HHAA 4Ye/108EKOM.
CuHaHMporiHblie 8UObI HUBOMHbIX. Ycnosua ux obumaHuA. becrno3soHo4YHbie U
[10380HOYHbIE XUBOTHbIE ropoga. A0anmayua XUBOMHbIX K HOBbIM YC/08UAM.
PeKpeauuoHHbIl npecc HA MUBOMHbIX OUKUX 8UOO8 8 YC/08USAX 20p00a.
be3Had3opHble  domawHue  xusomHoele.  [MMTOMHMKKM.  BoccTaHoBneHue
YNCNEHHOCTU peaKUX BUAOB MKMBOTHbIX: 0CODBO OXpaHAemble NPUPOAHbIE
Tepputopum (OOMT). KpacHasa KHura Poccnn. Mepbl COXpaHEeHUA }KUBOTHOTO MUPA.

9 KN1ACC 1. Yenosek - 6uocoumanbHbivi BUA,

Hayku o yenoBseke (aHamomus, ¢hu3uonoaus, rncuxosn02us, aHMpPOnoao2us,
2ueueHa, caHumapus, 3Koso02us 4enosekd). MeToabl M3YyYEHUA OPraHM3Ma
yenoBeKa. 3HayeHWe 3HaHWK O 4YenoBeKke ANA CAaMOMO3HAaHUA U COXPaHEeHUs
3p0poBbA. OcobeHHocMuU Yenoseka KaKk buocoyuanbHo20 cyujecmaa.

MecTo 4YesioBEKa B CUCTEME OpraHMYecKoro mupa. Yesoeek Kak 4acme
npupodsl. Cucmemamuyeckoe Mos0XeHUe CO8PeEMEHHO020 YesnoseKd. Cxo0cmeo
yesnoeeka ¢ maekonumarowumu. Omauyue Yesnoeeka om  pumMamos.
Zlokazamenbcmea 3UBOMHO20 MPOUCXOHOEHUA 4Yenoseka. Yesnosek paszymHsili.



AHmponozeHe3, e20 amanbl. buonozuyeckue U coyuasbHbie  PAKMOPLI
CMaHo8s1eHUA YenoeeKkd. Yenoseyeckme pacsl.

2. CTpyKTypa opraHMsma 4yenoBeKa

CTpoeHue u xumu4veckuli cocmas Knetkn. ObmeH BeLLECTB M NpeBpalLeHne
sHeprnmn B Knetke. MHoroobpasune KneTok, ux geneHuve. HykneuHosbie Kuciomel.
leHbl. Xpomocombl. XpomocomHsbili Habop. Mumo3, melio3. ComaTvyeckne u
nososble KneTkn. CTBONOBbIE KNETKMU.

Tunbl TKAHEN opraHM3ma 4YesioBEeKa: 3NUTeNMaNbHble, COeANHUTENbHbIE,
MbllleyHble, HepBHaa. Csolicmea mkaHel, ux ¢yHKyuu. OpraHbl U CUCTEMbI
opraHoB. OpraHM3m Kak eguHoe uenoe. B3aumocesasb opeaHo8 U cucmemM Kak
0CHOB8G 20MEOCMas3a.

JlabopamopHsle u npakmu4eckue pabomel

1./3y4yeHne KneTok cnmsmnctom 060104KM NONOCTUN PTa YeNoBEKa.
2.M13yyeHne MUKPOCKOMUYECKOrO CTPOEHMA TKaHel (Ha roToBbIX

MUWKponpenapaTax).

3.Pacno3HaBaHMe OpraHoB W CUCTEM OPraHoB 4esnoBeka (Mo

Tabnnuam).

3. HeitporymopanbHas perynauus

HepBHaA cMcTema YenoBeka, eé opraHn3auna U 3Ha4YeHue.

HelipoHbl, Hepsbl, HepsHble y3abl. Pednekc. PednektopHas payra.
Peuenmopel. [leyxHelipoHHble U mMpEXHelipOHHbIe pedhsieKmopHbie Oyaul.

CnuMHHOM MO3r, ero cTpoeHue un ¢GyHKUMKU. Pednekcbl CNMHHOrO Mo3ra.
foNOBHOM MO3r, ero cTpoeHuMe U OYHKUMW. bonbwue nonywapus. Pednekcol
rON0BHOrO Mo3ra. be3ycnosHble (8poxOEHHbIE) U yCnoBHble (npuobpeméHHoble)
pecghnekcel.

ComaTtmyeckas HepBHaa cuctema. BeretatvBHas (aBTOHOMHas) HepBHaA
cuctema. HepBHas cuctema Kak egmHoe uenoe. HapyweHua e pabome HepsHoU
cucmemel.

F'ymopanbHasa perynauma GyHKUMA. DHOOKPUHHAA cuctema. MKeneswl
8HympeHHel cekpeyuu. *enesbl cmewaHHolU ceKkpeyuu. TOPMOHbI, UX POab B
perynaunmn ¢pmsmnonormyeckmx GyHKUNIM opraHM3ma, pocta 1 passutuA. HapyweHue
8 pabome 3HOOKPUHHbIX Hcené3. OcobeHHocmu pegrieKmopHol U 2ymopasnbHOU
peaynayuu yHKyul op2aHu3ma.

JlabopamopHesie u npakmu4veckue pabomel

1. N3y4yeHne ronoBHOro Mo3ra 4YenoBeka (No mynskam).

2. I3yyeHune nameHeHuMA pasmepa 3payvka B 3aBUCMMOCTM OT OCBELLEHHOCTH.

4. Onopa u aABUXKeHue

3Ha4yeHue onopHo-08u2amesnsHO20 annapama. CKenet 4enoBekKa, CTPOeHUE
ero otaenoB N GyHKUMKU. KOCTU, NX XMMUYECKUI COCTaB, CTpOoeHMe. Tunbl KOCTewn.
PocTt Kocten B annHy u TonwmnHy. CoeanHeHne kocten. CKenet ronosbl. Ckenet
Tynosuwa. CkeneTr KoHeyHocTen U Mx noscoB. OcCoOBEHHOCTN CKeneTa YenoBeKa,
CBA3aHHbIE C NPAMOXOXKAEHMEM N TPYAO0BON AEATENBHOCTbIO.



MbiweyHas cuctema. CTpoeHMe M GYHKUMM CKeNneTHbIX Mblwy,. PaboTa
MbIWL,: CTaTMYeCKad W AMHAMWUYeCcKaa; Mblwubl crmbatenn wu  pasrmbatenw.
YTomneHue Mmblwy,. [lunoduHamuA. Ponb 0su2zamenbHOU aKmMusHoOCMU 8
COXpPaHeHUU 300P08bA.

HapyweHuna onopHo-aABuraTteNlbHOM cUCTEMbI. Bo3pacmHesie usmeHeHUA 8
cmpoeHuu Kocmedl. HapyweHune ocaHKu. MNpeaynpexpeHue

NCKPMB/IEHMA NO3BOHOYHMKA N PA3BUTUA NaOCKocTonmA. [podunakTnka
TpaBmaTuama. [lepBaa NOMOLLb NMPU TpaBMax OMOPHO-ABUraTeIbHOro annaparTa.
JlabopamopHsie u npakmuyeckue pabomei 1. VicchepoBaHne CBOMCTB KOCTU.

2.M13yyeHmne cTpoeHUnsa KocTen (Ha Mynsxkax).

3.13y4yeHmne cTpoeHMs NO3BOHKOB (Ha MyAnsKax).

4.0npepeneHne rubKoCcTn NO3BOHOUYHMKA.

5.3mepeHmne maccbl n pocTa CBOero opraH1U3ma.

6.M3y4yeHne BANAHKA CTaTUYECKONM AVHaMUNYECKOM
HarpyskMm  Ha YyTOMJIEHME MbILULL,

7.BblaBNeHmne HapyLeHUA OCaHKM.

8.0npepeneHne NpuU3HaAKOB NJIOCKOCTOMNMUA.

9.0Ka3aHuMe NepBOM MOMOLLU NPU NOBPEKAEHUN CKEleTa U MbILULL.

5. BHyTpeHHAA cpepa opraHusma

BHyTpeHHAs cpega M eé yHKumMU. DopmMeHHble 3N1eMeHTbl KPOBU:
3PUTPOLUTBI, NerKouuTbl U TpombouunTbl. MasnoKkposue, e2o npu4yuHel. KpacHeil
KOCMHbIU Mo32, e20 posab 8 opaaHusme. [lnasma Kposu. [locmosaHcmeo
sHympeHHel cpedbl (2comeocma3s). CBEpTbiBaHME KpoBW. pynnbl KpoBU. Pe3yc-
¢akmop. NepenneBaHue Kposu. [LOHOPCTBO.

MmmyHuter ©n  ero Bugbl. @DakTopbl, BAUAKOWME HA UMMYHUTET
(npnobpeTéHHble MMMyHOAEedUUMTDLI): paanaumoHHoe obayvyeHne, Xumudeckoe
OTpaBneHue, ronoaaHue, BocnaneHue, BupycHbole 3abonesanua, BUY-nHdpekuma.
BunoukoBas xenesa, nammdatmyeckune y3nbl. BakunHbl M neyebHble CbIBOPOTKM.
3HauyeHune pabot J1. Mactepa n U. N. MeyHMKOBA NO M3YYEHUIO MMMYHUTETA.

JlabopamopHsie u npakmuyecKkue pabomel

N3yyeHne MMKPOCKONNYECKOro CTPOEHMA KPOBU Yesl0BEKa U NATYLLKMK
(cpaBHeHuMe).

6. KpoBoobpalieHue

OpraHbl KpoBoobpauwieHua. CrpoeHMe u paboTta cepaua. ABTOMATM3M
cepaua. CepaeyHbli UMK, €ero AAUTeNbHOCTb. bonblwonW W manbii  Kpyru
KpoBoobpalieHua. [IBuMKeHMe KpoBM no cocyaam. [lynbc. Jlumgamuyeckas
cucmema, AuMgoommok. Perynauma neatenbHOCTUM cepaua U cocyaoB. MmrmeHa
cepAeYHO-CoCcyanCTom cUcTeMbl. MNpodunaktmka cepaevHo-cocyancCTbixX
3abonesaHui. NMepBad NOMOLLb NPU KPOBOTEYEHMUSAX.

JlabopamopHsle u npakmuyeckue pabomel

1. U3mepeHune KpoBAHOIo AaB/eHUA.

2. OnpegeneHuwe Nynbca M YMCNa CEPAEYHbBIX COKPALLEHMIA B NOKOE U
nocnefo3npoBaHHbIX PU3MYECKUX HATPY30K Y YesloBEKa.



3. [lepBas nomollb NPU KPOBOTEUYEHUAX.

7. AbixaHue

ApbixaHne wn ero 3HadyeHwe. OpraHbl AbixaHuA. J1érkve. B3anMmocsssb
CTpoeHnss N OJGYHKUUIA OpraHoB ApblxaHuA. [a3006MeH B NIEFKMX W TKaAHSAX.
*KM3HEHHaa EéMKOCTb Nérkmx. MexaHumambl ApixaHus. [bixaTesibHble ABUXKEHMUA.
Perynaums abixaHums.

NHPeKunoHHble bone3HK, nepeaatolmecsa Yepes Bo3ayx, npeaynpexaeHune
BO3AYLWHO-KaNenbHbiXx WHbeKunn. Bpen  TabakokypeHus, ynotpebneHun
HAaPKOTMYECKUX WM MCUXOTPOMHbIX BelwecTB. PeaHumauyus. OxpaHa BO34YLIHOM
cpeapl. OKazaHMe NepBOn NOMOLLM MPU NOPAXKEHUM OPraHOB AbIXaHUA.

JlabopamopHsie u npakmuyecKue pabomeol

1. W3mepeHue obxBaTa rpyaHOM KNEeTKM B COCTOAHUM BAOXa M BblAoXa.
2. OnpegeneHue 4acToTbl AblXxaHMA. BansHue pasnnyHbix ¢dakTopos
HAYacToTy AbIXaHKA.

8. MNuTtaHue n nuweBapeHue

MuTaTenbHble BewWecTBa M NULeBble NPoAyKTbl. MUTaHWE M ero 3Ha4yeHue.
MuuweBapeHne. OpraHbl NULWEBapeHna, Ux cTtpoeHne n GyHKuum. depmeHTbl, KX
po/b B nuweBapeHun. MuwesapeHue 8 pomosol noasocmu. 3ybel u yxo0 3a HUMU.
MNMuwesapeHue 8 xesnyoKe, 8 MOHKOM U 8 MO/JACMOM Kule4yHuKe. BcacbigaHue
numamesnoHobiX ewecms. BcacbieaHue 800bl. [luwesapumersbHble xHcene3ol:
rneyeHb U NOOXcesyO00YHAA Hese3a, uUx posb 8 NUU,esapeHuu.

MuKkpobuom yesnnoeeka — COBOKYNMHOCMb MUKPOOP2AHU3MO8, HACenAouux
0p2aHU3M 4Yesogeka. Perynauua nuwesBapeHua. MemoOdsl u3y4eHUs Op2aHOo8
nuwesapeHus. Pabomei U. I1. MNasnosa.

fMrneHa nutaHua. [IpedynpexcdeHue 2AUCMHbIX U XHenyO0OoYHO-KUUWEYHbIX
3a6onesaHull, nuwesbix ompasneHull. BnausHue KypeHus U Q7KO2078 HaA
nuwjesapeHue.

JlabopamopHsie u npakmuyecKue pabomeol

1. UccnepoBaHue genctensa GepmMeHTOB CAOHbI Ha Kpaxmann.

2. HabnwogeHune 4encTBmnaA Kenyao4Horo Coka Ha 6enku.

9. O6meH BelwecTB U NpeBpaLLeHUE SHEepPrum

ObmeH BelecTB M MNpeBpalleHMe 3SHeprMM B OpraHM3Me YesoBeKa.
lNnacmuyeckul u 3Hep2emuyeckuli obmeH. ObmeH 800bl U MUHepasbHbIX cosel.
ObmeH besnkos, y2neso008 U Hupos 8 opaaHusme. Perynauma obmeHa BeLLeCTB U
NpeBpaLLEHNA SHEPTUM.

BuTamuHbI U X ponb Ansa opraHuama. llocmynaeHue sumamuHo8 ¢ nuued.
CuHme3 8UMAMUHO8 8 Op2aHuU3Me. ABUMAMUHO3bI U 2UMNOBUMAMUHO3bI.
CoxpaHeHUe 8UMAMUHO8 8 rnuuje.

Hopmbl 1 pexmum nutaHua. PaunmoHanbHoe nuTaHne — GaKkTop yKpenaeHus
300poBbA. HapyweHue obmeHa seuwjecma.

JlabopamopHsie u npakmuyecKue pabomeol

1. UccnepoBaHuMe cocTaBa NPOAYKTOB NUTAHMA.



2. CoctaBneHne MeHK B 3aBUCMMOCTM OT KaJIOPUMAHOCTU NULLM.
3. Cnocobbl coxpaHeHUss BUTaMUHOB B NULLEBbLIX NPOAYKTaX.

10. Koxka
CtpoeHne u OGYHKUMN KOXU. Kowa u eé rnpou3soOHblie. Koxa WU
Tepmoperynayma. BamaHue Ha KoKy pakTOpOB OKpYKaloLWen cpeabl.
3akanmeaHue u ero posnb. Cnocobbl 3aKanmBaHuWA opraHmM3ama. [urueHa
KOXW, 2uaueHu4eckue mpebosaHua K odexcoe u obysu. 3a60a1e8aHUA KOXCU U UX
npedynpexoeHuA. NMpodnnakTnka 1 nepsan NOMOLLb NPU TENIOBOM N COTHEYHOM
yAapax, oXorax 1 06MoporKeHusaAXx.
JlabopamopHsie u npakmuyeckue pabomeol
1. UcchepoBaHne ¢ NOMOLLbIO NyNbl Tbl/IbHOW U NaAOHHOM CTOPOHDI
KUCTW.
2. OnpeaeneHune XUPHOCTU PA3ZINYHbBIX YY4AaCTKOB KOXM AMLa.
3.0nucaHMe mep nNo yxo4y 3a KOXEW avua WM BONOCAMMU B
3aBUCMMOCTM OT TUMNA KOXKMW.
4.0nncaHNe OCHOBHbIX TUTMEHMYECKUX TPebOoBaHMM K oaexae u
obysu.
11. BoipeneHue
3HauyeHune BblaeneHma. OpraHbl BblaeneHnA. OpraHbl MOYEBbIAENNTENBHOM
CUCTEMbI, UX CTpoeHMe U GYHKUMU. MUKpocKkonu4yeckoe cmpoeHue rnoYku. HegpoH.
Ob6pazosaHue mo4yu. Perynauma mo4yeobpa3oBaHUA U MOYENCTYCKAHMA.
3abonesaHus opeaHo8 mo4yesblioenumesnnbHOU cucmemsbl, Ux npedyrnpexcoeHue.
JlabopamopHsle u npakmu4vyeckue pabomer 1.
OnpepeneHne MecTonoNoXKeHMA NoYvek (Ha mynsaxe).
2. OnucaHue mep NPoPuUNaKTUKK BoNe3HeN NoYeK.
12. PasmHOXXeHue U pa3BuTue
OpraHbl penpoayKuumn, ctpoeHne un ¢yHKumn. Nonosbie xenesbl. [Nlonosbie
Knetkn.  OnnopoTtBopeHue.  BHyTpuyTpobHOe  passutne. BauAHMe  Ha
aMbpMOHaNbHOe pas3suTHE (PaAKTOPOB OKpyKatowen cpeapl. Podel. Jlakmayus.
Poct n pa3sutme pebéHkKa. MNonosoe co3peBaHue. HacnedosaHue rpu3HAKo8 y
yesnoseka. HacnedcmeeHHble 60ae3HU, Ux rnpu4vuHsl U npedynpexcoeHue. Habop
XPOMOCOM, 110/108bl€ XPOMOCOMbI, 2€Hbl. Posnb 2eHemu4eckux 3HAHUU 014
NAGHUPOBAHUA CEMbU.
NHdeKuunmn, nepegarowmeca NoN0OBbIM NYTEM, UX NPOPUNAKTHMKA.
JlabopamopHsie u npakmuyeckue pabomeol
OnucaHMe OCHOBHbIX Mep MO MNPOPUNAKTUKE MHPEKLMOHHbIX BUPYCHbIX
3abonesaHun: CMUA v renatur.

13. OpraHbl YyBCTB U CEHCOPHbIE CUCTEMDbI

OpraHbl 4yBCTB U UX 3Ha4YeHme. AHanun3zatopbl. CeHCOpHble cuctemsl. nas m
3peHue. OnTuyeckaa cuctema rnasa. Cemyamka. 3pumesibHble peuernmopeil.
3putenbHoe BocnpuATne. HapylweHuma 3peHna u nx npuYmnHbl. M’nMrneHa speHums.



Yxo n cnyx. CTpoeHuMe U PyHKUMM opraHa cayxa. MexaHusm paboTbl
C/lyXOBOro aHanusatopa. ChyxoBoe Bocnpuatmne. HapyweHUA cayxa u ux rnpu4uHsl.
MrneHa cnyxa.

Op2aHbl pasHosecus, MblUEYHO20 Yy8cmea, 0CA3aHUA, 0OOHAHUA U BKyca.
B3aumodelicmsue ceHCOPHbIX cucmem Op2aHU3MA.

JlabopamopHsie u npakmuyeckue pabomeol

1. OnpepeneHue oCTpOTbI 3pPEHMA Y YeIOBEeKa.

2. 3yyeHue cTpoeHma opraHa 3peHma (Ha MyasxKe 1 BNaXKHOM npenapaTe).

3. N3yyeHue cTpoeHuna opraHa cayxa (Ha mynsaxe).

14. NoBepgeHmne U NCUXUKA

McuxmKka M noBegeHue 4YenoBeKa. [oTpebHOCTM M MOTMBbLI MOBEAEHMUS.
CoumanbHaa o06YC/NIOBNEHHOCTb MNOBeAeHMA 4YenoBeKa. PednektopHasa Teopwusa
nosegeHunsa. BoicwaAa HepsHaa oOesmenbHOCMb 4YesnoseKa, pabomer U. M.
CeveHosa, WN. T[1. [lasnosa. MexaHu3m 06pa308aHUA YCAO0BHbLIX pPegreKcos.
TopmoxceHue. [uHamu4veckul cmepeomun. Ponb 20pmMoHO8 8 rnogedeHuU.
HacneactBeHHble M HeHacneACTBEHHble MNPOrpamMmbl NOBEAEHUA Yy 4esloBeKa.
lMpucnocobumenbHsbil xapakmep rnoseodeHus.

MepBas n BTOpaa CUrHanbHble cucTeMbl. [To3HaBaMenbHAA 0eAamesibHoCMb
mo32a. Peyb M mblwneHue. MamATb U BHMMaHWe. IMouunn. MHOusudyasbHble
ocobeHHoCMU  /AIUMHOCMU: cnocobHocmu, memnepameHm, Xxapakmep,
00apéHHocmb. Twunbl  BbICWEN HEPBHON AeATENbHOCTM W TemMnepameHTa.
OcobeHHOCTM NCUXUKM YenoBeKa. [u2ueHa u3uyecko20 U yMcmeeHH020 mpyoa.
Pexcum mpyoa u omoeixa.

CoH n ero 3Ha4veHue. [nrneHa cHa.

JlabopamopHsie u npakmuvyecKue pabomeol

1. N3yyeHne KpaTKOBPEMEHHOM NamATH.

2. OnpepeneHne o6BbEMA MEXAHMYECKOM M NOTUYECKOM NAMATH.

3. OueHKa cdOpMUPOBAHHOCTU HABLIKOB JIOFTMYECKOTO MbILUNEHWUS.

15. YenoBeK 1 okpyKawwana cpepa

YenoBek 1 OKpyxKawowan cpesa. IKkonormdeckme Gpaktopbl U UX AENCTBME Ha
OpraHM3m 4enoBeKa. 3aBUMCMMOCTb 3[40POBbSA 4YesioBeKa OT COCTOAHMA
OKpy:Katowen cpeabl. MUKPOKANMMAT XKWAbiXx nomeweHun. CobawdeHue npasusn
nosedeHus 8 okpyxcarouweli cpede, 8 ONACHbIX U Ype38bI4aliHbIX CUMYAYUSAX.

300posbe YenoseKka KaK coyuasnbHas yeHHocme. ®akmopsl, Hapywaroujue
300posbe: 2unoOUHAMUSA, KypeHue, yrnompebaeHue a71K020/4, HAPKOMUKOS,
Hecbas1aHCUPOBAHHOE NMUMAHUe, cmpecc. YKpensaeHue 300p08bA: aymompeHuHe,
30KanueaHue, 08uU2aMesnbHAA AKMUBHOCMSb, COANAHCUPOBAHHOE MNUMAHUe.
KynbTypa OTHOWEHMA K COOBCTBEHHOMY 340POBbI0 M 340POBbI0 OKPYKAIOLWLMX.
BcemunpHas opraHum3sauma 34paBOOXPAHEHUA.

YenoBek KaK 4actb 6uocdepbl 3emnn. AHmponozeHHole 8o30elicmeusa Ha
npupody. YpbaHuzayua. Lusunuzayus. TexHo2eHHble U3MEHEHUSA 8 OKpyxarouwel
cpede. CospemeHHble 2106anbHble 3Kosno2u4eckue rnpobsemol. 3HaYEHME OXPaHbl
OKpPYKatoLLLEN cpeapbl ANA COXPAHEHMA YeNoBeYeCcTBa.



MpumepHble KOHTPO/IbHO-U3MepUTE/IbHbIE MaTepuanbl no 6uonorum
Buapbl n popmbl KOHTpOAA:

- YCTHbIM onpoc B ¢opme beceabl C ONOPOM Ha NaH;

- TemaTuUyecKoe TECTUPOBAHMUE;

- nabopaTtopHbie U NpaKTUYecKme paboTbl;

- 3ayeTbl;

- WHAMBUAYANbHbIA KOHTPO/b (AnddepeHUMpOBaHHbIE KapTOYKU-3a4aHUA,

MHANBUAYA/IbHbIE AOMALUHME 3a4aHNA).

TeKyL,asa NpoBepKa OCyLLEeCTBAAETCA B NpoLecce 0cBoeHMA obyyatowmmmncs
Ka*K40M TeMbl M TEMATUYECKOro pasgena B uenom. OHa NpoxoanuT B BUAE ONPOCOB,
BbINO/NHEHWS NPOBEPOYHbIX 3a4aHUI U Ap., OpraHM3yemblix negarorom. OCHOBHas
bYHKUMA TEKyLLen NPOBEPKM 3aKAKYaeTcA B AMArHOCTMPOBAHMWU pPe3yabTaToB U
AaNbHelWwen KoppeKkunm TPYAHOCTEN, BO3SHMKAIOLWMX NPU OCBOEHUU NPOrpaMMbl.

MpOoMeXKYTOUYHbIA KOHTPO/Ib MO3BONSAET YCTaHOBUTb YPOBEHb OCBOEHMUS
obyyalWwMmMmMcAa NpPorpammHOro matepuana no 6buonorMm Ha KoHel, y4ebHOro
roga.

NNAHNPYEMBbIE PE3Y/IbTATDI OCBOEHMA  YYEBHOIo  NPEOMETA
«BNONOTMA» HA YPOBHE OCHOBHOIO OBLLIEEFO OBPA30OBAHNA

NMNYHOCTHDIE PE3Y/IbTATDI:

YyBCTBO OTBETCTBEHHOCTW Nepes, cBoeit manon PogmHoi - oco3HaHMe
HeobxoaAnMMoCTH cobnogeHun npasun npupogocbepexeHma wu
NPUPOAONOAb30BaAHMA;

MOTMBALMA K  OOy4YeHUIO M LeneHanpaBNeHHON no3HaBaTe/IbHOM
AeATeNbHOCTN B 061aCTM BUONOrMYECKMX 3HAHWNI; OCMbICIEHME IMYHOTO W YYXKOTO

onbiTa, HabaAeHUI 33 NPUPOAHbIMMU
06bEKTAaMU U ABNEHMAMM; OCO3HAHME LEHHOCTM 340poBoro n 6esonacHoro obpasa
M3HU; CNOCOBHOCTb BOCNPUHUMATL MHPOPMaLMIO BUONOrMYECKOro coaepHKaHuA
B HAy4yHO-MONY/ASPHON AuTepaType, CPeACcTBax MaccoBoi WHopmauum W
NHTepHeTpecypcax, KPUTUYECKNM OLEHMBATb  MOJIYYEHHYIO  MHOOPMaLMIO,
aHanu3Mpya ee coaeprkaHne U AaHHble 06 UCTOYHUKE MHPOPMALMM; OCO3HAHME
CBOEro NnoBefeHMA C TOYKM 3peHUsAs onacHOCTM unm H6esonacHocTM ana ceba unm
AN OKPYXKaloLWMX; OCO3HaHWE MNOCNeaCTBUMA U HenpuATMe BpeaHbIX MPUBbIYEK
(ynotpebneHmns ankorons, HapKOTMKOB, KypeHua) M MHbIX dopm Bpepa Ans
dM3NYECKOTO W  MCUXMYECKOTO 340PO0BbA; aKTMBHOE y4yacTMe B pPeLleHuun
NPaKTUYECKMX 3agady npupogocbepexkeHna (B pamMKax CembM, LWKO/bI, ropoaa);
NMHTEPEC K NPAKTUYECKOMY M3Yy4eHUIO Npodeccmn u TpyAa Pas/IMYHOro poaa,

B TOM YMCNEe HA OCHOBE NPUMeEHEHUA BUONOrMYECKMX 3HAHMI; YBaXKEHME K TPYAY U
pe3ynbTaTam TPYLOBOW OEATENbHOCTU; TOTOBHOCTb K OCO3HAHHOMY MOCTPOEHMUIO
AaNbHeMWen  WMHAMBUAYANbHOM  TpaeKTopum  06pas3oBaHMA HA  OCHOBe
OPUEHTUPOBKM B mMupe npodeccuin n npodecCcMoHaNbHbIX NpPeanoYTEHUN,
YBaXMTENbHOIO OTHOLWIEHUA K Tpyay, pPa3Hoobpa3HOro onbiTa y4yactva B
COUMANbHO 3HAYMMOM TpyAe; NpeacTaBneHMA 006 OCHOBAx 3KONOTMMYECKOM
KY/bTypbl, = COOTBETCTBYIOLWLENM  COBPEMEHHOMY  YPOBHI  3KOJIOTMYECKOrO



MbIlINEHMA,  NpuobpeTeHne  OonbiTa  IKONOMMYECKM  OPUEHTUPOBAHHOM

NPaKTUYECKOW AeATeNIbHOCTU B KU3HEHHbIX CUTyaUMsAX; aKTUBHOE HenpusaTue

AENCTBUN, NPUHOCALLUX Bpen OKpy)Kalowen cpeae; NOBbILEHUE YPOBHA CBOEMN

KOMMETEHTHOCTM Yepe3 NPaKTUYECKYO AeATeNbHOCTb (CeNbCKOXO3AMCTBEHHYIO), B

TOM YUC/IE YMEHUE YUYUTBLCA Y APYIUX NOAEN; OCO3HAHWE CTPECCOBOM CUTyaLuUu,

OLLEHKA NPomUCXoaaLLMnX BUOOrNYECKNX

M3MEHEHUI N UX NOCNeAcTBUIA; OPMUPOBATL OMbIT; OCO3HaHWE CBOUX AedULMTOB
M NPOABNEHUE CTPEMIEHUA K UX NPEOoAONEHUI0; CaMOpPa3BUTUE, YMEHUE
CTaBUTb AOCTUXKUMbBIE LLe/IN U CTPOUTb peasibHble

YKM3HEHHbIe NNaHbl.

METANPEOMETHbIE PE3Y/IbTATbI

OesnadeHue yHUBEepCanbHbIMU yyebHbIMU nosHasamesbHbIMU
delicmeuamu: NONb30BATbCA  HAYYHbIMM  METOAaMM  ANA  PaCrnoO3HaHMA
6rnonormyeckux
npobnem; paBaTb HayyHoe OOBACHEHME C OMOPOM HA K/K4YeBble C/i0Ba
6uonornyeckum ¢daktam, npoueccam, IBNEHUSAM, 3aKOHOMEPHOCTAM, UX POaKU B
YKM3HM OPraHU3MOB N YE10BEKA;

NpoBOAUTb HabMOAEHMA C ONOPON HA MaH 3a }KUBbIMU 0ObEKTAMMN,
CcObBCTBEHHbIM OPraHM3MOM; OMUCbIBaTb BMoNOrMyeckne ob6bEKTbI, Npoueccbl U

ABNIEHUA C ONOPOM Ha
anropuTm;

CTaBUTb C OMOPOM HA aNroputM Yy4yebHbIX [AeNCTBUIA  HEC/IOXKHble
brMonormyeckne aKCNePMMeEHTbl U MHTEPNPETUPOBATb UX Pe3ynbTaTbl C MOMOLLbHO
YUMTENsA; WCNO/Nb30BaTb HAy4YHO-NOMYASIPHYIO AuTepatypy no 6uonorum,
CnpaBoYHble MmaTepuanbl (Ha OGymaKHbIX U 3EKTPOHHbIX HOCUTENAX), Pecypcbl
MHTepHeTa npu BbINOJIHEHMU Y4ebHbIX 3a4ay; co34aBaTb, MNPUMEHATb W
npeobpa3oBbiBaTb 3HAKM U CUMBOJIbI, MOAENMN U
CXEeMbl ANA peleHnsa y4ebHbIX 1 No3HaBaTeNbHbIX 33434 C MOMOLLbIO Neaarora.

OesnadeHue yHUBepCanbHbIMU y4yebHoiMmu KOMMYHUKAGMUBHbIMU
delicmeuamu:

MCnonb3oBaTb MHGOPMALMOHHO-KOMMYHUKALUMOHHbIE TEXHO/OoMMKM  AnA
peleHna KOMMYHUKATUBHbIX W MO3HaBaTe/bHbIX 33g4a4 B obnactu 6uonoruun; ¢
NOMOLLbIO MeJarora MAM CamMOCTOATENIbHO COCTaBAATb YCTHbIE U MUCbMEHHblE
TEKCTbl MO 6MONOrMM C MCNONb30OBAHMEM MWANIOCTPATUBHbLIX MaTepuanos AN
BbICTYN/IEHUA Nepen, ayaAuTopuen; opraHM3oBbIBaTb y4ebHoe COTpYyAHUYECTBO U
COBMECTHYIO  [eATeNbHOCTb C  Y4UTE/IeM W CBEPCTHUKamM; paboTtaTb
WHAMBUAYANIbHO U B FPynne: HaxoAuTb obulee pelleHne 1 paspellaTb KOHGNKTbI
Ha OCHOBE COrnacoBaHMs MNO3ULUMIA W Yy4yeTa UHTepecoB; GOPMYANPOBATH,
apryMeHTUpPOBaTb M OTCTaMBaTb CBOE MHEHWE; BbINOJIHATb CBOK 4acTb PaboThl,
A0CTUraTb KaYeCTBEHHOrO pe3yabTaTa U
KOOPAMHMPOBATb CBOM [AENCTBMA C APYrMMM YJeHaMU KOMaHAbl; OLEHMBATb
KQuyecTBO CBOero BKNAaga B OOWWMIA NpPoAyKT, NPUHMMATbL W pasgenatb



OTBETCTBEHHOCTb M MPOSBAATbL FOTOBHOCTb K MNpPeAoCTaBNeHUI0 OT4YeTa nepes
rpynnon.
OsnadeHue yHUBepcanbHbIMU y4ebHbIMU pe2yansamueHbimu delicmeusmu:
onpeaenatb Uenn buosornyeckoro obpasoBaHUs, CTaBUTb HOBbIE 334341 B
yyebe M nosHaBaTe/IbHON AeATeNbHOCTM, Pa3BMBATb MOTUBbI M MHTEpPECbl CBOEW
NO3HABaTe/IbHOM AEeATeNIbHOCTU; MNNAHMPOBATb NYTU [AOCTUMKEHUA Uenen B
buonormyecknx HabnrogeHusax,
0CO3HaHHO BblOMpaTb CcNocobbl pelleHMA y4yebHbiXx M NO3HaBaTe/bHbIX 33a4av;
COOTHOCUTb CBOW AencTBua BO Bpemsi OuonorMyecknx HabawgeHun ¢
NAaHUPYeMbIMWU pe3y/ibTaTaMM, OCYLLECTB/IATb KOHTPO/Ib CBOEN AeATEeNbHOCTU B
npouecce AOCTUNKEHWS pe3ynbTaTa, onpenensTb CNocobbl AeNCTBUI B pamKax
NPeaNoXeHHbIX yCcnoBMin U TpeboBaHWUI, KOpPpPeKTUpoBaTb CBOM AEWUCTBMA B
COOTBETCTBMM C U3MEHAWLWENCcs cuTyaumen; OuUeHMBATb NPaBWUIbHOCTb
BbIMNO/IHEHMS y4ebHOM 33a4a4M, COOCTBEHHbIE
BO3MOXHOCTHU ee peLleHuUs.

MNPEOMETHDbIE PE3Y/IbTATDI:

0CO3HaBaTb U MPUMEHATb LEHHOCTHOE OTHOLIEHME K XWMBOW npupoae, K
CobCTBEHHOMY OpraHM3my; MNOHMMaTb ponb 6uonorMm B PopmMMPOBaAHUMU
COBPEMEHHOI eCcTecTBEHHOHAYYHOM KapTUMHbI MWUPA; YyMeTb NPUMEHATb CUCTEMY
6uonormyecknx 3HaHWM Nog PYKOBOACTBOM Nearora: PackpbiBaTb CYLLHOCTb
YKMBOrO, Ha3blBaTb OT/INYMA KUBOFO OT HEXKMBOrO, MNEPEUYNCNATb OCHOBHbIE
3aKOHOMEPHOCTM  OpraHusaumn, OGYHKUMOHMPOBAHMA OODBEKTOB, ABNEHUN,
NPOLLECCOB *KMBOW MPUPOAbI, 3BOJIIOLMOHHOIO Pa3BUTUS OPraHMYECcKOro mupa B
ero eAuHCTBE C HEXMBOW npupoaon; cPopMUPOBAHHOCTb NPeaAcTaBAEHUN O
COBPEMEHHOW TEOpMW 3BOJMIOLMU U  OCHOBHbIX CBMUAETENbCTBAX 3BOMIOLMUY;
BNageTb OCHOBaMM MOHATUMHOrO annapata M HayyHoro Asblka 6GMoONOrUKU:
MCNONb30BaATb N3y4YeHHbIE TEPMUHDI, MOHATUA, TEOPUMU, 3aKOHbI M 3AKOHOMEPHOCTHU
Ansa 06vACHEHUA Haboaaembix bonornyeckmx o6beKTOB, ABAEHUIA U NPOLLECCOB
C OMOPOM Ha CXEMbI M aNITOPUTMbI; MOHMMATb CNOCO6bI NOAyYeHUA BUONOrNYECKUX
3HAHUM; MMETb ONbIT WUCMNO/Ib30BAaHUA METOAOB OMONOIMMM C LENbI M3y4YeHuA
UBbIX 06beKTOB, BUONOrNYECKMX ABIEHUI N NPOLLECCOB: HabaoaeHMe, onncaHue,
npoBeAeHNE HECNOXKHbIX BMONOrMYECKNX OMNbITOB M SKCMEPUMEHTOB, B TOM YMC/IE C
MCNONb30BAHMEM aHANOrOBbIX U LMPPOBLIX NPUOBOPOB U UHCTPYMEHTOB C ONOPOA
Ha aNropuTMm y4ebHbIX AENCTBUIA; YMETb XapPaKTePM30BaTb C ONOPOM Ha K/KYEeBble
CNoBa, NNaH, CMNpPaBoOYHYIO WHPOPMALMIO OCHOBHbIE TPyNMbl OPraHM3IMOB B
cUCTeMe OpraHn4Yeckoro mupa (B ToOm Ymcsie BUpPYCbl, bakTepun, pacteHus, rpubsl,
KMBOTHbIE): CTPOEHME, NPOLECCbl KU3HEeAEeATeNbHOCTU, WX MNPOUCXOXKAEHME,
3HaYeHMe B NPUPOAE U }KU3HU YeNOBEKA; yMeTb 0OBACHATL MNOIOXKEHUE Ye/IOBEKA
B CUCTEME OPraHUYeCKOro MMpa, ero NPOUCXOXKAEHWE, CXOACTBAa W OTINYMA
yesioBeKa  OT  JKMBOTHbIX,  XapaKTepuM3oBaTb CTPOEHME U MNpPOLEeCCh
U3HEeOeATeNbHOCTM OpraHM3Ma YeN0BeKa, ero NPUcnocob1eHHOCTb K Pa3/InyHbIM
3KONOrnMYeckum ¢akTopam; yMeTb OMMUCbIBATb KNETKU, TKAaHW, OpraHbl, CUCTEMbI
OpraHOB W XapaKTepM30BaTb BaXKHelWwne bUonornyeckne npoueccobl B opraHM3max



PaCTEHUM, *KMBOTHbLIX M YE€NOBEKA C OMOPOM HA MNaH; MMeTb npeacTaBAeHUE O
B3aMMOCBA3M HacnenoBaHMA NMOTOMCTBOM MPM3HAKOB OT POoAMTENbCKUX Oopm C
OpraHu3auMen KAEeTKW, HaAM4MeM B Hell XpPOMOCOM KaK Hocutenem
HacneacTBeHHOM MHPOpMauuM, 06 OCHOBHbIX 3aKOHOMEPHOCTAX Hac/aen0BaHUA
NPWU3HAKOB; UMeTb NpeacTaBieHne 06 OCHOBHbIX GaKTOpPax OKpYrKatoweln cpeapl,
MX PONN B KMU3HEOEATE/NbHOCTM WU 3BONKOUMWU OPraHU3MOB; npeacTtaBaeHue 06
aHTponoreHHoM ¢akTope; UMeTb npeacTaBneHne ob sKocMcTeMax M 3HAYEHUM
6rnopasHoobpasns; o rnobanbHbIX 3KONOTMYECKMX Npobaemax, CToAWMX nepes,
YyesioBe4eCTBOM M cnocobax Mx nNpeoaoneHusa; ymeTb pelaTb yvyebHble 3aaauu
H6uonormyeckoro cogeprkaHua, ¢ ONOpPor Ha aAropuTM y4ebHbIX AEeUCTBUI, B TOM
ynucne BbIABAATb MPUUYMHHO-CNEACTBEHHbIE CBA3W, MPOBOAWUTb pPacyeTbl, AenaTtb
BbIBOAbl HA OCHOBAHMM NOJIy4E€HHbIX PE3yN1bTATOB;
yMeTb cO34aBaTb WM MPUMEHSATb C MOMOLLbI Megarora CAOBeCHble WU
rpapuyeckne mogenu Ana ob6bBACHEHMA CTPOEHUA KUBbIX CUCTEM, SABNEHUN WU
NPOLLECCOB KMBOW NPUPOAbI; OCO3HaBaTb BKAAA, POCCUMCKUX W 3apyberkHbiX
YYEHbIX B pa3BuUTMe OMONOrMYecKMX HayK; BnageTb HaBblkamu pPaboTbl ¢
nHpopmaumen BUONOrMYEcKoro coaepaHua, npeacTtaBneHHoOM B pa3Hon popme
(B BUAE TEKCTA, TABANYHDBIX AAHHbIX, CXeM, rPadmKoB, Anarpamm, Moaenen,
n306parKeHnn), KPUTUYECKOro aHanM3a WHPOpMALMM U  OUEHKM ee
AOCTOBEPHOCTM C MOMOLLBID Yy4uUTeNA; YMETb MJIaHMPOBaTb NOJA, PYKOBOACTBOM
yuuTena u npoBoauTb y4ebHoe muccnefoBaHMe UAM NPOEKTHY paboTy B ob6nactu
6uonornmn; ¢ yyeTtom HameyeHHoM uenn GopmynmpoBaTb Npobaemy, rmnoTesy,
CTaBUTb 3a4ayM, BblOMpaTb ageKBaTHble MeToAbl AN8 WX pPelleHus,
dbopmynnpoBaTb BbIBOAbI; NYOAMYHO NPEACTaBAATb MOJIyYEHHble pPe3ynbTaThbl;
YMEeTb MHTErpMpoBaTb C MOMOLLbIO Negarora 6MoNorMyeckne 3HaHUA Co 3HaHUAMM
APYrnX y4ebHbIX NpeaMeToB; BlaleTb OCHOBAMWM  3KOJIOTMYECKOM rPamMOTHOCTMU:
OCO3HaHME HeobXoAMMOCTU AEWUCTBUI MO COXpaHeHUto HuopasHoobpasusa wm
OXpaHe NPUPOAHbLIX SKOCUCTEM, COXPAHEHUIO U YKPENEHUIO 340P0BbA YE/N0BEKA;
ymeHune BblbMpaTb LEeNeBble YCTAHOBKM B CBOMX AENCTBMAX M MNOCTYMNKax Mo
OTHOLUEHUIO K KMBOW NPUPOLE, CBOEMY 340POBbI0 M 340POBbIH0 OKPYMKAOLLUX;
YMeTb MCMNONAb30BaTb NPUobpeTeHHblE 3HAHUA M HaBblKM ANA 340p0OBOro obpasa
M3HKU, CBaNaHCMPOBAHHOINO NUTAHMA U (GU3NYECKON aAKTUBHOCTWU; HeMNpuATUE
BPeAHbIX MPUBbIYEK U 3aBUCMMOCTEN; YMETb NPOTUBOLENCTBOBATb JIXKEHAYYHbIM
MaHunynaumam B o6nactm 340pOBbA; 3HATb M YMETb MNPUMEHATb MNPUEMDI
OKa3aHWA NepBOI NOMOLLM YENOBEKY,
BblPALLMBAHMA KY/IbTYPHbIX PAaCTEHWUI U yXO0A43 33 AOMALUHUMMU KUBOTHLIMM.

Tpe6oBaHMA K NpegMeTHbIM pe3yibTaTaM OCBOeHUA yyebHoro npeamerta
«Bbuonorua», pacnpegeneHHble No rogam obyueHma

Pe3synbTathl Mo rogam GopmMyanpyoTca No NpuHUMNy Ao6aBAeHUs HOBbIX
pe3ynbTaToB OT roAa K rofly, y»ke HasBaHHble B npeablayLinx rogax nosnumm, Kak
NpPaBMIO, AOCNOBHO HE MOBTOPAIOTCA, HO YYMTbIBAOTCA (pe3ynbTaTbl o4epeaHOro
roga no YyMON4YaHUIO BKAOYAOT pe3y/ibTaTbl NpeablayLinx neT).



5 K/1ACC:

XapaKTepn3oBaTb C OMOPOM Ha Kjk4ueBble CNoBa OMOMOrMIO KaK HayKy O
XMBOW Npupoae; NepevymncnsaTb € NOMOLLBbI YY4UTENA OCHOBHblE 3aKOHOMEPHOCTHU
opraHusaumun, QPYHKUMOHMPOBAHMA OOBEKTOB, ABNEHUNA, MNPOLECCOB KUBOM
NpPMpPoOAbl, Ha3blBaTb MPM3HAKM XKMBOFO, CPaBHMBATb C BW3yaJiIbHOM OMNOPOW
0OBEKTbI }KMBOM N HEXMBOW NPUPOAbI; XapaKTePM30BaTb C ONOPOMN HA KAKOYEBbIE
cnoBa 3HayeHWe OWONOTMYECKMX 3HAHWM [4NA  COBPEMEHHOrO 4YesiOBEKa;
nepeyncnatb npodeccuun, cBA3aHHble C BMonormen; NpMBOAUTL NPMMeEpPDLI BKAA4A
OTe4yecTBeHHbIX (B TOoM uncne B.U. BepHaackui, A.J1. YnkeBCKMin) 1 3apybexHbIx (B
TOM uncne ApuctoTenb, TeodpacT, TMNNOKpPAT) yyeHbIX B pa3Butne 6mMonormm ¢
OMopoM Ha Y4ebHUK U Apyrue UCTOYHMKM MHOPMALMN;, UMETb NpeacTaBaeHne O
Ba)KHEMWMNX OMONOTMYECKMX NpPOLEeccax U ABMEHUAX: NUTaHME, AblXaHue,
TPAHCMOPT BELLECTB, Pa3ApParKUMOCTb, POCT, Pa3BUTUE, ABUKEHME, PA3SMHOXKEHME,
dopmnpoBaTb NpeacTaBAEHUA O B3aMMOCBA3M HaACNeLOBaHMA MNOTOMCTBOM
NPU3HAKOB OT POAMUTENbCKMX POpPM C OpraHmM3aumen KAeTKU, HAaAMYMem B Hewn
XPOMOCOM KaK HOCUTEeNenm HacneacTBeHHOM WHbopmaummn, 06 OCHOBHBDIX
3aKOHOMEPHOCTAX HacnefoBaHMA MPM3HAKOB; BAaAeTb OCHOBAMM MOHATUIAHOIO
annapata M Hay4YHOro fA3blka OMONOrMM: MCNONb30BaTb C MOMOLLBI Y4YuUTENA
M3y4yeHHble TEePMUHbI, MOHATUA, TEOPMM, 3aKOHbl W 3aKOHOMEPHOCTU AnA
ob6bAcHeHMA Habnogaembix HGUONOrMYECKUX OO6BEKTOB, ABNEHWN M MPOLLECCOB;
OPUEHTUPOBATLCA B BUONOTMYECKNX NOHATUAX U TEPMUHAX M ONEPUPOBATb UMM HA
6a30BOM ypOBHe (B TOM 4yuc/ie: XKuBble Tena, 6BUONOrMA, 3KONOrMA, LUTONOTUA,
aHatomuA, ¢usmonorma, HGMonormyeckaa cCUCTeMaTWKa, KNeTKa, TKaHb, OpraH,
CMCTEMA OPraHoOB, OPraHW3Mm, BUPYC, ABUXKEHNE, NUTAHME, QOTOCUHTES, AblXaHuWe,
BblAeNEeHMEe, Pa34parKMMOCTb, POCT, PAa3MHOXEHWe, pa3BUTUE, cpesa ObUTaHuA,
npupogHoe coobwecTBo, MCKycCTBeHHOe coobLlwecTBo) B COOTBETCTBUMM C
NOCTaBNEHHOW 334a4el U B KOHTEKCTe C BM3yasibHOM OMOPOM; pas/inyaTb NO
BHeEWHeMy BMAy (M306parkeHnsam), cxemam M ONMUCaHMAM [0ALEPHbIE U AAEPHble
OpraHM3Mbl; pasanyHble BUonormyeckne Ob6bEKTbI: PacTeHUA, *KUBOTHbIX, rPUbbI,
NINWANHKKK, BaKTepuKn; NPUPOLHbIE U UCKYCCTBEHHbIE coobLLecTBa, B3aMMOCBA3M
OpraHM3mMoB B NPUPOAHOM M WMCKYCCTBEHHOM coobuiecTBax; npeacTaBUTENen
dnopbl M payHbl NPUPOAHBIX 30H 3eMan; naHawadTbl NPUPOAHbIE N KYNbTYPHbIE C
MCNO/Ib30BAHMEM CMPAaBOYHOM MHOPOPMALMM U C MOMOLLLIO YyYuTENA; NPOBOANTD
OonncaHue opraHM3ama Mo 3agaHHOMY M/aHy; BblAENATb CYLL,ECTBEHHbIE NPU3HAKMK
CTPOEHMA W NPOLLECCOB XKM3HEeAeATe/IbHOCTM OpPraHU3MOB, XapaKTepu3oBaTb
OpraHM3Mmbl Kak Tena XMBOM NpUMpOAbl, Nepedyncnsatb 0CObeHHOCTU pacTeHui,
UBOTHbIX, FpnboB, NNWANHUKOB, BaKTepUii N BUPYCOB C OMOPOM Ha ANrOPUTM;
pacKpbIBaTb MOHATHE O cpeae 0butaHma (BOAHOM, HA3eMHO-BO3AYLHOWM,
NOYBEHHOM, BHYTPMOPraHM3MeHHOM), paKTopax OKpyrKatoLwen cpeabl; NPUBOAUTL

NPUMepbI, XapakTepusyrowme NpMcnocobNeHHOCTb OPraHM3MoB
K cpege ob6MTaHWA, B3aMMOCBA3M OPraHM3MOB B COOOLLECTBAX C BM3Yya/ibHOM

ONOpPON; 3HATb OCHOBHblE MpaBWNA NOBEAEHMA YeNOoBEKa B Npupose WU

06BbACHATL C



NOMOLLbID Yy4YMTENS 3HAYEHME NPUPOLOOXPAHHOM AeATENbHOCTU YeNOBEKa;

paCcKpbIBaTb Ha OCHOBE OMOPHOrO NAAHa Po/sib BUONOrMKN B NPAKTUYECKOMN
AEATeNbHOCTN YesloBEKa; UMeTb NpeacTaBfeHne O CBA3M 3HAHWK 6Monormm co
3HaHUAMW MaATEMATUKK, GU3NYecKoM reorpadum, NpeameToB ryMaHUTAPHOTO
UMK, Pa3/IMYHbIMU BUAAMM UCKYCCTBA;

BbIMONIHATb MPaKTUYeckMe pPaboTbl C NOMOLLbI Y4MUTENA, MO ANTOPUTMY
(nouck uHPopmaumm c MCNONb30BAHMEM Pa3/INYHbIX WUCTOYHMKOB; OMWUCAHUE
OopraHM3ma MO 3agaHHOMY nnaHy) u nabopatopHble paboTbl (paboTta c
MUKPOCKOMOM; 3HAaKOMCTBO C Pa3/IM4HbIMM CNOCOBAMM M3MepPEeHUss U CPaBHEHUA
MBbIX 06BEKTOB); NOHMMATb CNOCOObI NONYYEHUA BUONOTUYECKNX 3HAHUI; UMETb
ONbIT UCNONb30BAHUA METOAO0B BMONOIMM C LLE/IbI0 U3YYEeHUA HKUBbIX OOBHEKTOB,
6uonornyecknx ABNEHUM W npoLeccoB: HabaogeHwe, onvcaHwe, nposeseHue
HEC/IOXKHbIX OMONOrMYECcKMX ONbITOB W 3KCMEPMMEHTOB, B TOM u4ucie C
MCNONb30BAHMEM AHAJIOTOBbIX U UMPOBbLIX NPUOOPOB U MHCTPYMEHTOB, BAAAETb
3N1eMeHTapHbIMM Npuemamm paboTbl € Aynoi, CBETOBbIM U UUDPOBbLIM
MWKPOCKOMaMKM NpU pPaccCMaTpmMBaHUM OuMoNornyecknx ob6bekToB; cobnoaaTtb
npaBuna 6esonacHoro Tpyaa npu pabote ¢ y4yebHbIM M  nabopaTopHbim
obopyaoBaHMEM, XMMUYECKON NOCYyAO0M B COOTBETCTBUM C WMHCTPYKUMAMU Ha
YPOKe, BO BHEYPOUHOM AeATENbHOCTY;

MCNONb30BaTb NPU BbINONHEHUWN Y4ebHbIX 3a4aHUIA HAYYHO -MONYAAPHYIO
nMTepatypy no 6uMonoruu, cnpaBoYHble MaTepuasnbl, pecypcbl cetn WHTepHerT;
C034aBaTb C MOMOLLbIO y4nUTENS COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE CO0bLLEHMS,
rPaMOTHO MCMO/Ib30BaTb MOHATUMHbLIMA annapaT 6uonorMM, NO BO3MOMKHOCTH,
CONpOBOXAaTb BbICTYM/IEHNE Npe3eHTauuen; BAageTb HaBblKaMM pPaboTbl ¢
nHpopmaumen 6MoNorMyeckoro coaepaHua, NpeacTaBNeHHOM B pa3Hon dopme
(B Bnae TekcTa, TabnMuHbIX AaHHbLIX, CXem, rpaduKoB, AMarpamm, MOLENEMN,
N306paxKeHni), KPUTUYECKOro aHaNn3a MHPOPMALMN N OLEHKN ee A0CTOBEPHOCTH
C MOMOLLbID Yy4yuTensa; OcCyWwecTBAATb OTOOP WMCTOYHUKOB BMonormyeckon
nHpopmaumm B
COOTBETCTBUM C 3aZaHHbIM NOMCKOBbLIM 3aMPOCOM C MOMOLLbIO YYUTENS.

6 KNIACC:

XapaKTepmn3oBaTb C OMNOPOM Ha K/4yeBble cnoBa OOTaHWMKY Kak
6MONIOrNYECKYIO HayKy, ee pas3faenbl U CBA3U C APYTMMW HayKamMu U TEXHUKOMW;
NPUBOAUTb MPUMEPbI BKNaga oTeyecTBeHHbIX (B TomM uucne B.B. [lokyyaes, K.A.
Tumupsaszes, C.I. HaBawwuH) n 3apybexHbix (B Tom yncne P. I'yk, M. Manbnuru)
YYEHbIX B Pa3BUTUE HAYK O PACTEHUAX C ONOPOMN Ha YYEOHUK U ApYr1ne UCTOYHUKM
nHbopMmaLnKn;, BNafeTb OCHOBAaMM MOHATUIMHOIO annapaTta U HAy4yHOro A3blKa
6MONOrNU: NUCNONb30BATb M3Yy4YEHHble TEPMWHbI, NMOHATUSA, TEOPUWU, 3aKOHbl U
3aKOHOMepHOCTU ana obbAcHeHMA Habngaembix OMONOTMYECKMX OOBEKTOB,
AB/IEHUIN U NPOLLECCOB; OPUEHTUPOBATLCA B OMOOTMYECKUX MOHATUAX U TEPMUHAX
M onepupoBaTb UMK Ha 6a30BOM ypoBHEe (B TOM uucne: 6OTaHWKa, pacTUTeibHan
KNeTKa, pacTUTeNbHAA TKaHb, OpraHbl PACcTEHMA, CUCTEMA OPraHOB pPacTeHUS
(KopeHb, nober, No4yKka, NCT, BUAOM3MEHEHHbIE OpPraHbl, LBETOK, Naog, cems),



PaCcTUTENbHbIM OpPraHM3M, MUHepanbHoe NuTaHue, POTOCUMHTE3, AblXaHWE, POCT,
pa3MHOXeHWe, pa3BUTUE) B COOTBETCTBUMN C NOCTAaBAEHHOM 3aa4en U B KOHTEKCTe
C BM3ya/lbHOM OMOPON; OMNUCbIBaTb CTPOEHUE U  KU3HEAEeATENbHOCTb
PacTUTENbHOrO OpraHM3ama (Ha NPUMepPe MOKPbITOCEMEHHbIX WM LIBETKOBbIX):
NoOrnowWeHne BoAbl U MUHEpPanbHOe NUTaHMe, GOTOCMHTE3, AblXaHWe, TPaHCNopT
BELWEeCTB, POCT, Pa3MHOXEHWE, pPa3BUTME; CBA3b CTPOEHUA BEreTaTUBHbLIX W
reHepaTUBHbIX OPraHOB pPacTeHUt € MX PYHKUMAMM C ONOPON HA aNropuTMm;
pa3nMyatb W OMUCbIBATb *KUBble M repbapHble 3K3eMnaapbl pPacTeHUit no
3a4aHHOMY NAaHy, 4acTM pPacTeHU no Ku30bpaKeHMAM, CXemaMm, MOAENAM,
MyAnaxKam, penbedHbiM TabanLam ¢ NOMOLLbIO YYMTENA; YMETb ONUCLIBATb KNETKM,
TKaHW, opraHbl, CACTEMbl OPFraHOB U XapaKTepn30oBaTb BarkHeMLne buonornyeckue
NPOLLECCbl B OpraHM3max pacTeHuUi c ONopon Ha NNaH; CPaBHUBATb PacTUTENIbHbIE
TKaHW 1 OpraHbl pacTeHni mexxay coboi ¢
NOMOLLbID Y4YUTENA, C OMOPOM Ha aNrOPUTM; BbINONHATL MPAKTUYECKME W
nabopaTtopHble paboTbl C NOMOLWbID yyuTena no mopdonormm m Gusanonormu
pacTeHWit, B TOM uyucne paboTbl C MMKPOCKONOM C  MOCTOAHHbIMM
(puKcHpoBaHHBIMK) M BpeMeHHbIMWU MUKponpenapaTamn, uccaegoBaTeNbCKue
pPaboTbl C UCNONb30BaHMEM NPUOOPOB U MHCTPYMEHTOB UndpoBon nabopatopuu;
XapaKkTepmM3oBaTb C  OMOPOM  Ha  K/AKYEeBble  C/0Ba  MPOLLECChI
KU3HEeAeATEeNbHOCTU PACTEHWUI: MOrNOWeHUe BOoAbl U MWHEPAsIbHOE MUTaHWe,
doTOoCKMHTE3, AblXaHWe, POCT, Pa3BMUTUE, CNOCOObI eCTECTBEHHOINO M UCKYCCTBEHHOTO
BEreTaTMBHOIO  PA3MHOMEHWA; CEeMEeHHOe pPa3MHOXeHune (Ha npumepe
NOKPbITOCEMEHHbIX, AU LUBETKOBbIX); BbIABAATb C MOMOLLBIO YyYnTENA NPUYMHHO-
cneacTBeHHble CBA3M MeXAy CTpoeHnem U GYHKUMAMM TKAHen U OopraHos
pacTEHWUI, CTPOEHNEM WU KU3HEAEeATe/IbHOCTbIO PAacTeHUM; KnaccnpuumposaTb C
NMOMOLLLbIO YYMTENA PACTEHUA U UX YACTU MO PasHbIM
OCHOBAHMAM; MMETb NpeacTaB/feHNne O POJN PACTEHUMA B MPUPOLE WU XKU3HMU
YyesioBEKa; MNPUMEHATb MNONYYEHHble 3HAHWA AN BbIPAWMBAHMA WU
pPa3MHOKeHUs
KY/NIbTYPHbIX pacTeHWid, OBNaAeTb MNpPMeMamMu BblpalMBAHUA  KyAbTYPHbIX
PacTeHWUIM; NOHMMATb CMOCObbI NoAyYeHUA BMONOrMYECKUX 3HAHWUIA; MMETb ONbIT
MCNO/NIb30BAHMA METOAO0B OMONOrMM C LENbl W3YYEHUA KUBbIX OOBEKTOB,
buonornyecknx ABNEHWM U npoueccoB: HabageHwe, onucaHue, NpoBepeHMe
HECNOXHbIX OMONOrMYECKUX OMNbITOB M 3KCMEPUMEHTOB, B TOM uucne ¢
MCNONb30BAHMEM aAHAJNIOTOBbIX W  UMPPOBbIX NPUOOPOB WU  MHCTPYMEHTOB;
cobntoaatb Nnpasuna 6esonacHoro Tpyaa npu pabote ¢ yuebHbIM 1 NabopaTopHbIM
obopynoBaHMEM, XMMMYECKOM MNOCYyAO0M B COOTBETCTBUM C MHCTPYKUMAMM NO
BbINO/NHEHMIO 1AOOPATOPHDLIX M MPAKTUYECKMX PaboT Ha ypoKe M BO BHEYPOYHOWM
OEeATeNbHOCTU; UMETb MpeacTaB/leHNe O CBA3M 3HAHUM BMONOrMK CO 3HAHMAMM
MaTeMaTUKN, u3nyeckon reorpadum, npegmeToB FYMaHUTAPHOrO LMKAAQ,
Pa3/IMYHbIMM BUAAMM MUCKYCCTBA; CO34aBaTb C MOMOLLBIO YYUTENS MUCbMEHHbIE U
YCTHble coobuleHua, ob6obuwas nHopmaumiwo M3 ABYX WUCTOYHUKOB, FPaMOTHO
MCNONb3yA MNOHATUIMHbLIA annapaT M3y4aemoro pasgena 6uonoruu; BnageTb
HaBblkamn  paboTtbl ¢  WHPopmaumen  OBUONOrMYECKOro  COAEpPrKaHUA,



npeacTaBneHHOM B pasHoi dopme (B BMAE TEKCTa, TabNMUYHbIX AAHHbIX, CXEM,
roapukoB, Auarpamm, mopaenen, un3obpaxkeHuin), KPUTUYECKOro aHaausa
MHOPMALIUKN N OLEHKN ee AOCTOBEPHOCTM C MOMOLLbIO YYMTENA.

7 KN1ACC:

XapaKTepmn3oBaTb C ONOPON Ha KAtOYEeBble C10BA NPUHLMMbI KnaccudpuKaumm
pacTEHWUIA, OCHOBHbIE CUCTEMATUYECKME TPYNMnbl PACTEHMN (BOAOPOCAU, MXM,
NAayHbl, XBOLWM, NAMNOPOTHUKWU, TO/IOCEMEHHbIE, MOKPbITOCEMEHHbIE WM
LBETKOBbIE); MPUBOAUTbL MPUMEPbI BKAaZAa OTeYeCcTBEHHbIX (B Tom uucne ..
Moposos, H.W. Basunos, U.B. MuuypuH) n 3apybexkHoix (8 Tom umcne K. JInnHen,
J1. MacTep) yyeHbix B pa3BUTME HaYK O pacTeHusx, rpubax, AMWwanHUKax, bakTepusx
C ONOpoOI Ha Y4ebHUK M Apyrue UCTOYHUKM MHOPMaUMK;, BAaAeTb OCHOBaMMU
NOHATMMHOrO annapaTta WU Hay4yHoOro s3blka 6MONOrMK: UCNOb30BaTb U3YYEHHble
TEPMUHbI, MNOHATUA, TEOPWM, 3aKOHbl WM 3aKOHOMEPHOCTU Ana obbAcHeHUs
Habntogaemblx  BMONOrMYECKMX  OODBEKTOB,  SIBNEHWM n NPOLLECCOB;
OPUEHTMPOBATLCA B OMONOMMYECKUX NOHATUAX N TEPMMUHAX U ONEPUPOBATb UMK Ha
6a3o0BoM ypoBHe (B TOM umcne: 60TaHMKA, 3KOOTMA PacTeHMN, LAPCTBO, OTAEN,
KNacCc, CeMencTBo, pPoA, BuA, KM3HEHHas dopma pacTeHui, cpeda obuTaHuA,
pacTuTeNbHoe CcoobLWecTBO, BbICWIME PACTEHUA, HU3LWKME PaACcTeHMA, CNopoBble
pacTeHus, CEMeHHble PacTeHMA, BOAOPOCAU, MXW, NAAYHbl, XBOLWM, NAaNOPOTHUKMN,
rON0CEMEHHbIE, NOKPbITOCEMEHHbIE, baKTepuu, rpnbbl, NNWIANHUKK, BakTepumn) B
COOTBETCTBMM C MOCTAB/NEHHOM 33aJa4yel U B KOHTEKCTE C BW3yasbHOM OMNOpPOW;
pa3nMyaTb U OMMUCLIBATb C MOMOLLbIO YYUTENA KMBble M repbapHble 3K3eMNAsapbl
PaCcTEHWI, YaCTM PACTEHUMA NO M300pPaAKEHUAM, CXEMaM, MOAENAM, MYJAXKAM,
penbedHbIM Tabnamuam; rpnbol NO U3obpaxKeHMAM, CXeMam, MyNsKam; bakTepum
No n3obpaxeHnaMm; BbiABAATb NPU3HAKU KNACCOB B CTPOEHUM MOKPbITOCEMEHHbIX
WAN LLBETKOBbIX, NMPU3HAKN CEMENCTB ABYAO/bHbIX M OAHOAO/IbHbLIX PAaCcTEHWUI C
ONOpPOM Ha KAKYEBbIE CN0OBA, CXEMbI; ONPenensiTb CUCTEMATUYECKOE MONOXKEHME
pacTUTeNbHOro opraHM3ama (Ha npumepe MOKPbITOCEMEHHbIX MAWN LIBETKOBbIX) C
NOMOLLBbID  ONpeaenuTeNbHOM  KApTOYKWM;  BbIMNONHATbL  MPaKTU4YeckMe u
NnabopatopHble pPaboTbl C MOMOLbIO Y4YMUTENA MO CUCTEMATUKE pPaCTEHUN,
MUKOMOTUM U  MUKpPOBMONOrMM, B TOM uYucne pPaboTbl C MUKPOCKOMOM C
NOCTOAHHbIMU  (PUKCMPOBAHHBIMM) U BPEMEHHbIMM  MUKpOMNpenapaTtamm,
nccnepoBatenibCkne paboTbl € Mcnonb3oBaHWMEeM NPUOOPOB M MHCTPYMEHTOB
undpoBon nabopaTopuun; BbIAENATb CYLLECTBEHHbIE MPU3HAKM CTPOEHUA MU
XKU3HEOeATeNbHOCTH
pacTteHunin, H6akTepui, rpnboB M NNWANHMKOB C OMOPOM Ha KAKOYEBble C/OBQ;
NPOBOAMTb ONMUCAHME U CPABHMBATbL MeXAy cobon pacTeHus, rpnbbl, NUWANHUKWK,
6akTepun nNO 3af4aHHOMY NJaHy; AenaTb BblBOAbl HAa OCHOBE CPABHEHWUA C
NOMOLLbIO YYMTENS; OMUCBIBATb C ONMOPON Ha CMPABOYHbIM MaTepuasn YC/NOXKHEHNE
opraHM3aumm
pacTeHU B XO4e 3BONOUMU pPaCTUTENIbHOrO MMpa Ha 3emse; BbIABAATb C

NMOMOLLLbIO YYMTENA YepTbl NPMUCNOCOBAEHHOCTN pacTeHWU K cpeae



0buTaHUA, 3HAYEHME IKONOTMYECKUX PAKTOPOB AN1A PACTEHUM; XapaKTepU30BaTh C
ONOpON Ha nNaaH pacTUTeNbHble COOOLLECTBA, CE€30HHbIE M MOCTynaTesibHble
N3MEHEHWNA PacTUTENbHbIX CO0OLLECTB, PacCTUTEIbHOCTb

(pacTTenbHbI  MOKPOB) NPUPOAHbLIX 30H 3emau; NpuMBOAUTL  MPUMEpPDI

KY/IbTYPHbIX PACTEHUIN N NX 3HAYEHUA B }KU3HU
YyesioBEKa;

NMOHWUMATb MPUYUHBI U UMETb npeAcTaB/ieHNEe O Mepax OXpPaHbl
pacTUTeNbHOro mMmupa 3emnau; MMeTb NpeacTaBleHne O Poau pacTeHwuit, rpmbos,
NMWanHUKoB, ©OaKTepuih B NpPUPOAHbIX coobuectBax, B XO35ANCTBEHHOM
AEeATeNbHOCTU YeNloBeKa M ero NoBCeAHEBHOM KU3HWU; UMETb NpPeAcTaB/lieHue O
CBA3W 3HAHUMW OBMONOIMMM CO 3HAHMAMM MaATEMATUKKU, GU3MYECKON reorpaduu,
npeaAMeTOB YMaHUTAaPHOrO UMKNQ, Pas3IMYHbIMKM - BUAAMM  UCKYCCTBA U
AEMOHCTPUPOBATb Ha KOHKPETHbIX MPMMEpPax C MOMOLLbIO YY4MUTENA; UCMONb30BaTb
metoapl 6uonorun: npoBoauTb HabaaeHMa 33 pacTeHusmu, rpubamu,
bakTepMAMM U NNWAKHMKAMKM, OMKUCbIBAaTb  MX; CTaBUTb  NpocTeirume
6uonornyeckne onbITbl U IKCMEPUMEHTbI C OMOPOM Ha aNropuTM Yy4ebHbIX
OENCTBUN;

cobnopatb npasuna 6esonacHoro Tpyaa npu pabote ¢ y4ebHbIM M
NabopaTopHbIM 060pYyAO0BaAHMEM, XMMMYECKOM MOCyaoM B COOTBETCTBUMM C
MHCTPYKLMAMM NO BbINOIHEHUIO NabopaTopHbIX M NPAKTUYECKMX PaboT Ha ypoKe U
BO BHEYPOYHOW AeATeNbHOCTW; CO34aBaTb C OMOPOM Ha CMPaBOYHbIA MaTepuan
NMUCbMEHHbIE U YCTHble COObLLEHNS, TPAMOTHO MCMONb3YA NMOHATUNHLIMA annapaT
n3yyaemoro pasgena 6buonornmn, CONpPoBOXKAATb BbLICTYN/EHME MpPe3eHTaLMen,
CO34aHHOM C MOMOLLbIO y4YUTensa; BNaAeTb HaBblKamMu paboTbl ¢ MHPOpMaumen
H61oNornyeckoro coaepKaHusa, npeacTaBneHHoON B pa3Hon ¢opme (B BMAE TEKCTA,
TabANYHBIX [aHHbIX, CXxeMm, rpaduKoB, AuMarpamm, Moaenen, wusobpaxeHun),
KPUTMYECKOro aHanu3a MHGOPMaLMM U OLEHKU ee AO0CTOBEPHOCTU C MOMOLLbHO
yuuTens.



8 KN1ACC:

XapaKTepmn30BaTb C OMOPOM HA MJIAH 30010TUI0 Kak BMONOrMYECKYO HayKy,
ee pasgenbl U CBA3b C APYrMMM HAYKaMU N TEXHUKOW; XapaKTepu3oBaTb C ONOPOM
Ha K/loYeBble C/I0BA MPUHLMUMbI KNaccUUKALMM HKMUBOTHbLIX, BUA, KaK OCHOBHYIO
CUCTEMATUYECKYIO KATEropuio, OCHOBHblE CUCTEMATMYECKME TPYMNMbl KUBOTHbIX
(npocTeiwmne, KUWEYHONONOCTHbIE, MJIOCKME, KPyrable M KoJjbvaTble YepBu;
YNEHUCTOHOTME, MOJ/IIOCKN,  XOpAOoBble); NPMBOAUTL  MPUMeEpPbl  BKIada
oTeyecTBeHHbIX (B Tom umcne A.O. Kosanesckuii, A.H. Cesepuos, K.U. CKpabuH) u
3apybexHbix (B Tom uyncne A. NleseHryk, XK. KioBbe, 3. [eKKeNb) y4eHbIX B pa3Butmne
HayK O KMBOTHbIX C OMOPOI Ha Y4eBbHWUK U Apyrne UCTOMHUKM WMHbOopMaLUu;
BNageTb OCHOBAaMM MOHATMMHOrO annapata M HayyHoOro s3blka 6uonoruu:
MCNONb30BaTb M3y4YEeHHbIE TEPMUHDI, MOHATUA, TEOPUM, 3aKOHbI U 3aKOHOMEPHOCTU
Ana obbacHeHUA Habagaembix BUONOTrMYECKMX OOBEKTOB, ABMEHUIA U NPOLLECCOB;
OPUEHTMPOBATLCS B BMOIOTMYECKUX NOHATUAX U TEPMUHAX M ONEPUPOBaTb MMM Ha
6a3oBOM ypoBHe (B TOM 4UMCne: 300/10TMA, IKOJIOMMUS HKMBOTHbLIX, CUCTEMATUKA,
LApPCTBO, TUN, OTPAL, CEMENCTBO, POA, BUA, KMBOTHAA KAETKa, *KMBOTHAA TKaHb,
OpraH MBOTHOrO, CUCTEMA OPraHOB KMBOTHOTO, }KMUBOTHbIAN OPraHMU3Mm, NUTaHKe,
AblXaHWe, POCT, pa3BUTUE, KpPOoBOOOpalleHWe, BblaeneHue, onopa, ABUNKEHUE,
pa3MHOMeHWe, pasgpaKMMoCTb, pedneKkc, opraHbl 4YyBCTB, NoBeAeHWe, cpeaa
0buTaHuA, npMpogHoe coobLLecTBo) B COOTBETCTBUM C NOCTABNEHHON 3a4a4el U B
KOHTEKCTe C BM3yaNbHOM OMOPOM; MMeTb npeacTaBieHne o6 obwmMx Npu3HaKax
YKMBOTHbIX, YPOBHAX OPraHn3aLmMm }KMBOTHOTO OPraHM3ma: KNeTKU, TKaHU, OpraHbl,
CUCTEMbI OPraHOB, OPraHMU3M;

YMETb OMNUCbIBaTb KNETKW, TKaHW, OpraHbl, CUCTEMbl OpPraHOB W
XapaKTepu3oBaTb BarKHeWlwne OMONOrMYEecKMe npoLeccbl B OpraHM3Mmax
YKMBOTHbIX, CPAaBHMBATb XMBOTHbIE TKAHW W OpraHbl }KMBOTHbIX MeXay cobomn c
ONOpPON Ha nNNaH, KAYeBble CNOBa; MMETb MpeacTaBleHMe O CTPOEHUU W
npoLueccax *KU3HeAeATeNbHOCTU KUBOTHbIX M3y4aeMbIX CUCTEMATMYECKMX Fpynn:
Onopy WM OBWXKEHMEe, MUTaHMe U NULLEBApPEHME, AblXxaHWEe U TPAHCNOPT BELLECTB,
BblAE/IeHME, PEryNALMIO U NOBeAeHUNE, POCT, PAa3MHOXKEHME U Pa3BUTUE; BbISBAATb
C MNOMOLbIO Y4YuUTENA MPUYNHHO-CNEACTBEHHbIE CBA3M MENXKAY CTPOEHMEM,
XKU3HEOEeATEeNbHOCTBIO U cpeson  OOMTAaHMA  KMBOTHbIX  M3y4YaeMmblX
cUCTEMATUYECKUX Fpynn;

pa3nMyaTtb W OMWUCbIBAaTb C OMOPOM Ha MNJAH KUBOTHbIX M3y4aeMblX
CUCTEMATUYECKUX TPYNM, OTAE/ibHble OpraHbl U CUCTEMbI OPraHOB MO CXemam,
MOAENAM, MYNAXKaM, penbePHbiM Tabanuam; NPoCcTenLLNX - NO U306paAKEHUAM;
BbIAABNATb C ONOPOM Ha aNropUTM y4ebHbIX AENCTBUI XapaKTepHble NPU3HAKK
KNacCcoB YNEHUCTOHOIMX WU XOPAOBbIX; OTPAALOB HACEKOMbIX U MIEKOMUTAKOLMX;
BbINONHATb MNpPaKTU4YeckMe u nabopaTopHble PaboTbl C MOMOLLBIO Yy4uUTENA MO
Mopdonornm, aHatommun, GUM3NMONOTMN U MOBELAEHUIO MBOTHbLIX, B TOM 4ucne
paboTbl C MMKPOCKOMOM C MOCTOAHHbIMU (PUKCUPOBAHHLIMK) U BPEMEHHbLIMM
MUWKponpenapaTamu, nccienosaTesibCkme paboTbl C MICNOAb30BaHWEM NPUBOPOB 1
MHCTPYMEHTOB LumndppoBon nabopatopuu;

CpaBHMBATb NpeacTaBUTENEN OTAENbHbBIX CUCTEMATUYECKUX FPYMNN }KUBOTHbIX



M genaTb BblBOAbl HA OCHOBE CPABHEHMA C MOMOLLBIO YYMTENS; KnaccupuumnpoBaTtb

No NpeanoXKeHHbIM OCHOBAaHMUAM XMUBOTHbIX Ha
OCHOBAHMM O0COHEHHOCTEN CTPOEHUA; OMUCbIBAaTb C OMOPOM HA CMNPaBOYHbLIN
MaTepmnan YCAOXHEHUE OpraHM3auMM KUBOTHbLIX B XOA4E€ 3BOMIOLUM KMBOTHOIO
MUpa Ha 3em/ie, 3BO/IIOLLMOHHOTO Pa3BUTUA OPraHUYECKOro MMpa B ero eamHCTBe C
HEXXWBOW NPUPOAOI;

BbIABNATbL C OMOPOM Ha aAroputm  yy4ebHbIX AENCTBUIMA  YepTbl
NPUCNOocob/IEHHOCTN MBOTHbIX K cpege obUTaHWA, 3HAYEeHMe ANA KUBOTHbIX
3KONOrn4yecknx GakTopoB, B TOM YMC/Ie aHTPOMOreHHOro; BbIABAATb C ONOPOM Ha
aNropuTm y4ebHbIX A4eNCTBUIN B3aMMOCBA3MU
YKMBOTHbIX B MPUPOAHbIX coobuwiecTBax, LEenn NUTaHWUA; yCTaHaBAMBaTb Noc/e

npeaBapuTENbHOIO aHaAM3a B3aMMOCBA3U X KUBOTHbIX
C pacteHuAMM, rpubamu, ANUWaANHUKaAMKU U  OaKTepuamu B NPUPOAHbIX

coobuiecTBax; UMeTb NpPeacTaBAEHME O KMBOTHbIX NPUPOAHbIX 30H 3eMn,

OCHOBHbIX
3aKOHOMEPHOCTAX  PAcCNpOCTPaAHEHMA  KMBOTHbIX NO  NJaHeTe;  UMeTb
npeacTaBaAeHne O POAU XKMBOTHbLIX B MPUPOAHbLIX COOBLLECTBAX; PACKPbIBATb PO/Ib
AOMALLHUX N HENPOAYKTUBHbIX *KUBOTHbIX B *KU3HU Ye/I0BEKA; POIb MPOMbIC/IOBbIX
YKMBOTHbIX B XO3AMCTBEHHOM AEATENIbHOCTN YeN0BEKA U €ro NOBCeAHEBHOM }KU3HMU,
MMeTb NpeacTaBAeHne 0 NpMemax yxoda 3a AOMALIHUMU XKMUBOTHbIMU; MOHMMATb
NPUYUHBI U UMETb NPEACTaBNEHME O MepPax OXPaHbl }) KUBOTHOTO
MUpa 3eMaun; UMeTb npeacTaBAeHMEe O CBA3U 3HAHWI BMONOTUM CO 3HAHMAMM
MaTeEMaTUKN, NPeaMEeTOB €eCTeCTBEHHOHAYYHOI0 W T[YMAHUTAPHOrO LMKAQ,
Pa3/IMYHbIMU BUAAMWN UCKYCCTBA;

NOHMMATb CMNOCO6blI MonyyYeHUA OMONOrMYECKMX 3HAHWIN;, MMETb OnbIT
MCNONb30BaAHMA MeTOA0B OMONOrMM C LEeNbl M3YyYEeHUs KUBbIX OOBEKTOB,
6MoNorMyecknux ABNAEHMM W NPOLECCOB MO anroputmy y4dyebHbIx [AeNCTBUN:
HabntogeHne, onucaHuve, NPOBeAEHME HEC/IOXKHbIX OMONOrMYECKMX ONbITOB U
3KCNEPUMEHTOB, B TOM 4YMUC/Ae C WCNONb30BaHMEM aHANIOrOBbIX W LMUPPOBbLIX
NPUBoOpPOB U MHCTPYMEHTOB; cob0A4aTb NpaBuaa BesonacHoro Tpyga npu pabote
C y4yebHbim W nabopaTopHbiM 060OpPYyAOBAHMEM, XMMWYECKOM MNOCYAON B
COOTBETCTBUM C UHCTPYKLUMAMMU MO BbINOJHEHUIO 1aBOPATOPHDBIX U MPAKTUYECKUX
paboT Ha ypoKe M BO BHEYPOYHOW AeATeNbHOCTW; CO34aBaTb C OMOPOMN Ha
CNPaBOYHbIM MaTeEPMAN NMUCbMEHHbIE U YCTHble COODOLLEHMA, TPAMOTHO MCMNONb3YA
NOHATUMHBLIA  anmapaT uW3y4yaemoro pasgena 6uonormm, CoOnNpoBOXKAATb
BbICTYMN/IEHNE npe3eHTaunen c yyetom ocobeHHOCTeN ayaAnTOPUM CBEPCTHUKOB;
BNafeTb HaBblkamu paboTbl ¢ MHOpMauMen OMONOrMYECKOro coaepXKaHus,
npeacTaBnAeHHoOM B pasHou ¢opme (B BUAE TEKCTa, TabAMYHbIX AaHHbIX, CXEM,
rpaduKkoB, Aguarpamm, Mmoaenen, un3obparKeHui), KPUTUYEeCKOro aHanusa
MHPOPMaLUKN U OLLEHKM €€ AO0CTOBEPHOCTU C MOMOLLbIO yUMTENS.

9 KNNIACC
MMEeTb NPeAcTaB/ieHNe 0 HayKax 0 YenoBeKe (aHaTomusa, dUsnonorma, meanumHa,



rMrMeHa, 3KOJIOrnA YenoBeKa, NCUXON0MUA) U UX CBA3U C APYrMMM HayKaMM U TEXHUKOW;
0OBACHATL C OMOPOM HA K/KOYEBble CNOBA, MNJAH MOJIOXKEHME YeNOBEKa B CUCTEME
OpraHW4YecKoro M1pa, ero NPOUCXOXKAEHNE; CXOACTBA N OTAINUYMA YENOBEKA OT KUBOTHbDIX;
NPUCcNocobeHHOCTb K PasIMYHbIM 3KoNorMdeckum ¢aktopam (4YesnoBevyeckne pacbl U
afanTuMBHble TWUMNbl NOAEN); POACTBO YENOBEYECKMX pPac, MMeTb MpeacTaBAeHUs O
COBPEMEHHOM TeopuM 3BOJIIOLUM WU OCHOBHbIX CBUMAETENbCTBAX 3BOHOUMM; MPUBOAUTD
npMMepbl BKAada oTeyecTBeHHbIX (B Tom umcne U.M. CeuyeHos, W.M. Masnos, U.W.
MeuHuKkoB, A.A. YxTtomckuin, M.K. AHOXMH) K 3apybexHbix (B Tom ynucne Y. lapsei, K.
BepHap, /1. MacTtep, Y. [lapBKH) y4yeHbIX B Pa3BUTME NPEACTABIEHUN O NPOUCXOXKAEHUM,
CTPOEHUMU, XKN3HEeAeATE/IbHOCTU, MOBEAEHMN, IKONOTMN YE/IOBEKA M KUBOTHbLIX C ONOPOWN
Ha Y4eOHWUK U ApyrMe UCTOYHUKM WHPOPMaLUK; OPUEHTUPOBATLCA B OBUMONOrMYECKUX
NOHATUAX U TEPMUHAX M ONEPUPOBATb MMM Ha 6a30BOM ypOBHE (B TOM YMC/IE: LUTONOTUSA,
aHAaTOMUA 4enioBeKa, PM3MONOrUA 4YesIOBEKA, TMIMEHA Ye/I0OBEKA, IKONOTMMA YENOBEKa,
KNeTka, TKaHb, OpraH, CUCTemMa OpraHoB, OpPraHW3Mm, MUTaHUe, AbIXaHWe,
KpoBoobpalieHMe, obmeH BeWwecTB M NpeBpalleHMe 3HEPrnun, ABUXNKEHWUE, BblaeneHue,
POCT, pa3BMTME, NOBEAEHME, PA3SMHOMKEHME, PA3APAKUMOCTb, PErynsauma, BHyTPEHHAA
cpefa, MMMYHMUTET) B COOTBETCTBMM C MOCTAaBNEHHOM 33ga4vyelr M B KOHTEKCTe C
BM3Yya/IbHOM OMNOPOI; NPOBOANTb ONMCAHME MO BHEWHEMY BUAY (M306paXKeHUto), cxemam
06LWMX NPU3HAKOB OpraHM3Ma 4YesNioOBEKA, YPOBHEW €ro OpraHM3auumun: KAETKWU, TKaHW,
opraHbl, CUCTEMbI OPraHOB, OPraHWM3M; CPaBHMBATb C OMNOPON HA ANrOPUTM Y4ebHbIX
AENCTBUIM KNETKM PasHbiX TKaHeM, rpynn TKaHel, OpraHbl, CUCTEMbl OPraHOB Y€/I0BEK];
NPOLLECCbl U3HEeAeATEeNbHOCTU OpraHM3ma YenoBeKa, AenaTb BbiBOAbl HAa OCHOBe
CpaBHEHUS; pa3nmMyatb OMONOrMYECKU aKTMBHble BellecTBa (BUTaMMUHbI, GEepMEeHTHI,
FrOPMOHbI), BbIIBAATb UX POJib B Npouecce obmMeHa BeLeCcTB U NPeBPALLEHNA SHEPTUM C
OMOpoOM Ha oOnpeaeneHua; XxapakKtepusoBaTb C OMNOPOM Ha K/AK4YeBble C/I0BA
Hbruonornyeckne npoueccbl: 0bMmeH BeLLECTB M NPeBPALLEHNE SHEPTUN, NUTAHME, AbIXaHUE,
BblAe/IeHMe, TPAHCMOPT BELWECTB, ABUXKEHWe, POCT, perynauna GyHKUMW, UMMYHUTET,
noBegeHWe, pa3BUTME, PA3MHOMKEHME UYeNOBEKa; BbIABAATbL C MOMOLLBbI y4uTena
NPUYMHHO-CNEACTBEHHbIE CBA3M MEXAY CTPOEHMEM KNEeTOK, OpPraHOB, CUCTEM OpPraHoOB
OopraHM3ma 4esioBeka U UX OYHKUMAMMU; MeXAY CTPOEHUEM, XKU3HeAeATe/NIbHOCTbIO W
cpenoit 06MTaHMA YeNoBeKa; CO34aBaTbh M MPUMEHATb C MOMOLLIO Neaarora C/IOBECHbIEe U
rpaduueckmne mogenm

Ansa 06bACHEHMA CTPOEHUA U GYHKLMOHMPOBAHMA OPraHOB M CUCTEM OPraHOB YE/10BEKA;
nmeTb npeactaBneHmns 06 OCHOBHbIX 3aKOHOMEPHOCTAX HAcneLoBaHWA NPU3HAKOB
pa3nnMyaTb HAcNeACTBEHHble U HeHacneacTBeHHble (MHPEKUMOHHble, HEMHPEKLMOHHbIE)
3aboneBaHMA YyenoBeKa; 0O6bACHATb 3HAaUYEHME Mep NPOPUNAKTUKKN B NpeaynpexaeHum
3aboneBaHM 4YenoBeKa NoOA, PYKOBOACTBOM yuuTena; OOBbACHATbL HEMpPOrymopasibHyto
perynaumio NpoL,eccoB KU3HeLeATeIbHOCTH

yesioBeEKA C WCMOAb30BAaHMEM CMbICIOBbIX OMOP; XapaKTepuM3oBaTb W CPaBHWUBATL
6e3ycnoBHble U YCNOBHble pedneKkcbl, HacneacTBEHHble W HEHAc/NeACTBEHHble
nporpammbl NoBeaeHNA; 0COBEHHOCTM BbICLLEA HEPBHOW AEATENbHOCTU YEe/N0BEKA; BUAbI
noTpebHoCTEN, NAMATU, MbILWIEHUA, PEYU, TeEMNEepPaMeHTa, 3MOLUMM, CHA; CTPYKTypy
GYHKUMOHANbHBIX CUCTEM OpPraHUM3Ma, HAMNPABAEHHbIX Ha AOCTUMKEHME MOEe3HbIX
NPUCNOCOBUTENbHBIX PE3YNbTAaTOB C MCMO/b30BAaHMEM CMbICIOBbIX OMOP; BbINOJIHATDL



npaKkTuyeckme u nabopatopHble paboTbl Noa PyKOBOACTBOM yuyuTena no mopdosoruu,
aHaToMun, GM3N0N0TUM U NOBEAEHUIO YENOBEKA, B TOM Yncae paboTbl C MUKPOCKOMOM C
NOCTOAHHbIMMU (dmKCcMpoBaHHbIMM) n BPEMEHHbIMM MUKponpenapaTamu,
nccnepoBaTenibCkMe paboTbl C MCNONb30BaHUEM NPUOOPOB U MHCTPYMEHTOB UMPpPOBOM
nabopatopuun; pewaTtb C ONOPOM Ha aNrOpUTM Y4ebHbIX AEeNCTBUM yy4ebHble 3aaaun,
MCNO/Ib3yA OCHOBHbIE MOKa3aTeNn 340pOBbA Yesl0BeKa, NPOBOAUTb pacyeTbl M AenaTb
BbIBOAbl HAa OCHOBAHWM MOJIyYEHHbIX pPe3y/NbTaToB; Ha3blBaTb M apPryMmeHTUpPOBATb
OCHOBHble MNPUHUMMbI 340p0BOro0 06pasa KM3HW, MeToAbl 3aWUTbl U YKpenaeHua
340p0OBbA YenoBeKa: cbHanaHCMpPOBaAHHOE nNUTaHMe, cobnaeHWe npaBuUA  JIMMHOM
TMIMEeHbl, 3aHATMA GU3KYAbTYPON M CMOPTOM, paLMOHasbHaAA oOpraHusauua Tpyaa U
MONHOLUEHHOTO  OTAbIXa, MNO3UTUBHOE  3MOLMOHANbHO-NCUXMYECKOE  COCTOAHWUE;
MCNONb30BaTb NPUOBpPETEHHbIE 3HAHMA U YyMeHUA ana cobniogeHns 3a40poBoro obpasa
¥KM3HWN, cbanaHCMPOBAHHOIO NUTaHWUA, GU3MYECKOM AKTUMBHOCTU, CTPECCOYCTOMYMBOCTY,
HENPUATUA BPEAHbIX MPUBbLIYEK M 3aBUCUMOCTEM; 3HaTb aNrOPUTM OKa3aHWA NepBoi
MOMOLLKN, MCMNO/Ib30BaTb MNPUOBPETEHHblIE 3HAHUA W YMEHUS B  MPaAKTUYECKOM
AEATeNbHOCTU AN1A OKa3aHMA NepBOM MOMOLLM YesIoBeKY Mpu noTepe CO3HaHuA,
COTHEYHOM M TEn/J0BOM YyAapax, OTPaBAE€HWMU, YTOMNAEHWM, KPOBOTEYEHUU, TPaBMaX
MAFKMX TKaHEeW, KOCTel CKeneta, OpraHoB YyBCTB, OXOrax U OOMOPOXKEHUNX; YMEeTb
BblOMpPaTb LeneBble YCTAaHOBKU B CBOMX AENCTBUAX M MOCTYMNKax No

OTHOLLEHUIO K *KUBOM MNpMpoae, CBOEMY 340POBbIO M 3[40POBbI0 OKPY)KAKOLWMX; UMETb
npeacraBNeHne O CBA3M 3HAHWIM HayK O YesloBeKe CO 3HaHMAMM NpeameToB
€CTeCTBEHHOHAY4YHOro U rymaHuMTapHoro uuknaa, ObX, ¢usmyeckomn KynbTypbl, PasinUYHbIX
BMOOB UCKYCCTBA; YMETb MHTErpMPOBaTb C NOMOLLbIO Negarora 6uonornyeckne 3HaHUs co
3HAHMAMKU ApYyrux Yy4yebHbIX nNpeameToB; WMMeTb MNpeacTaBfeHna o rnobanbHbIX
3KONI0rMYecknx npobnemax, CToAWwmMx nepes,

yesioBe4yeCcTBOM M crnocobax WX nNpeoaoneHua; MNoHMMaTb cnocobbl NoayvYeHUs
6MONOrNYECKNX 3HAHMW; MMETb OMbIT MCNO/Ab30BAaHUA METOA0B OMOMOTMKM C Lenbto
M3y4eHMA KUBbIX OOBEKTOB, OMONOrMYECKMX SABNEHWM W NpoueccoB: HabnwogeHwue,
onucaHue, NpoBeAeHne HeCNOXHbIX BUMONOrMYEecKMX OMbITOB U 3KCNEPUMEHTOB, B TOM
yncne € WUCNONb30OBAHMEM aHANoOroBblX M UMPPOBbIX NPUOOPOB U MHCTPYMEHTOB;
cobnopatb npasmna H6esonacHoro Tpyaa npu pabote ¢ y4yebHbIm M nabopaTopHbIM
obopyLoOBaHMEM, XMMMUYECKOM MNOCYyAONM B COOTBETCTBUM C  MHCTPYKUMAMM MO
BbINONHEHMNIO NABOPATOPHbLIX W NPAKTUYECKMX paboT Ha YpoKe M BO BHEYPOUHOM
OEeATENbHOCTY;

BNafeTb HaBblkamu paboTbl ¢ MHbOpmaumen OUONOrMYECKOro CcodeprKaHus,
npeacTaBneHHOM B pa3Hoi dopme (B BUAE TEKCTA, TaDAMYHbIX AAHHbIX, CXeM, rpaduKOB,
Anarpamm, moaenen, nsobpaxkeHuin), KPUTUYECKOro aHanm3a MHGOPMaLMN N OLLEHKMK ee
AOCTOBEPHOCTM C MOMOLLBIO yunTens;

NAaHMPOBaTb MO PYKOBOACTBOM y4yuTeNa M NpoBoaUTb y4ebHOe mccnepoBaHue
WAW  MNPOEKTHyt paboty B o06nactm 6GuonorMK; C  y4eTOM HaAMEYEHHOM Lenu
dopmynunposatb npobaemy, runoTesy, CTaBUTb 334344, BbiIOMpaTb ageKBaTHble MeToAbl
ONA UX peweHuns, GopmynnmposBaTb BbiBOAbl; Ny6AMYHO NpeacTaBnATb MOAYYEHHbIE
pe3ynbTaTbl; NPU BbIMOJHEHUM NPOEKTOB M y4ebHbIX nccneaoBaHmMin B obnactn buonorum
C NOMOLLbI YyYMTENS MNNAHUPOBATb COBMECTHYH AeATeNbHOCTb B rpynne, cieguTb 3a



BbIMO/IHEHMEM NNaHa AENCTBUM UM  KOPPEKTUMPOBATb €ro; aAeKBaTHO OueHMBaTb
COBGCTBEHHbIA BKaZ B [AeATe/NbHOCTb [pPynnbl; MNPOSABAATb FOTOBHOCTb TOJIEPAHTHO
pa3pewaTtb KOHPAMKTbI; yMETb XapaKTepPU30BaTb C ONOPON Ha K/HOYEBbIE C/I0BA OCHOBHbIE
rpynnbl OPraHN3MoB B CUCTEME OpPraHMYeckoro mupa (B Tom ymcie BUpYyCbl, HakTepun,
pacTeHuAa, rpubbl, KUBOTHbIE): CTPOEHWE, MNPOLLECCbl U3HEeOeATeNbHOCTH, UX
NPOUCXOXKAEHME, 3HAYEHNE B NPUPOAE U }KU3HU YENOBEKA C MOMOLLBIO YYUTENA; BNAAETb
npumemamu pabotbl ¢ 6BMonornyeckom MHbopmaumnen: GopmynnpoBaTb OCHOBAHUA ANA
nsBnedyeHns u obobuweHns uHPopmauum M3 ABYX MCTOYHMKOB; nNpeobpa3oBbiBaTh
MHOPMaLMIO U3 O4HON 3HAKOBOM CUCTEMbI B APYTYHO C MOMOLLBLO yYuTens.

KPUTEPUN U HOPMbI OUEHKU NPEAMETHbIX PE3Y/IbTATOB
OBYYAIOLLKUXCA C 3P NO bUOJ1I0TUA

OLUEHKA YCTHOIO OTBETA, MMCbMEHHOIO OTBETA HA BOIMPOC

OTmeTKa |Kputepuun oueHmMBaHUA

«5» ¢ YYEHMK NOSHO U3NAraeT N3ydeHHbIn maTepuan, gaet
npaBuAbHOE onpeaeneHne TeOPETUYECKUX MOHATUIA C ONOPON;

« YYEHWUK oBHapyr*KMBaeT NOHMMaHMe bonbluen YacTm
mMmaTtepuana, MoXeT 060CHOBaTb CBOU CYXKAEHUA, MPUMEHUTb
3HAHMA Ha NPAKTUKe, NPUBECTM HEeobXxoaMMmble NpUMepbI MO
y4ebHUKy.

« YYEHUK YMeeT COCTaBUTb NOJIHbIN U NPaBU/bHbIA OTBET Ha

OCHOBE M3y4YeHHOro MmaTepuana B COOTBETCTBMMU C TPEXYACTHOM
CTPYKTYpPOW OTBETa, U3naraeT matepman

nocnenoBaTeNlbHO U NPaBUAbHO C TOUKU 3PEHNS HOPM
JINTEPATYPHOTO fA3blKa C HE3HAYUTE/IbHOM NOMOLLBIO YUUTENS;
CaMOCTOATENbHO U apryMEHTUPOBAHHO NPOU3BOAUT aHANN3,
obobuiaeT, AenaeT BbIBOAbI.

CaMOCTOATENbHO, YBEPEHHO M 6€30WMOB0YHO NpUMeHAeT
NOJIy4eHHble 3HAHWUSA B PelleHnM NPobaem Ha TBOPUYECKOM
YPOBHE;

yCTaHaB/IMBAET MeXKNpeaMeTHble (Ha OCHOBe paHee
NPUOBPETEHHbIX 3HAHWUI) U BHYTPUNPEAMETHbIE CBA3N,
TBOPYECKU MPUMEHSAET NOJIyYeHHbIe 3HaHMA B HE3HAKOMO
cUTyaumu;

AOMNYCKaeT He3HaUYMTe IbHbIE OLWMOKU NPU €ro N3N0NKEHUN
CBOMMM CNOBAMM, HO UCNPABAAET UX NPU YTOUHSAIOLLUX
BOMpPOCAx yunTens.




«4»

AAET MOMHbIN M NPaBUNbHbLIN OTBET HA OCHOBE N3YYEHHbIX
TEOPUIN; AONYCKAET HE3HAYNUTE/IbHbIE OLUMOKN N Heao4YeTbl Npu
BOCMPOU3BEAEHNM U3YYEHHOrO MaTepuana, onpeaeeHuns
NOHATUIA, HETOYHOCTU NPU UCNOJIb30BAHUM HAYYHbIX TEPMUHOB
W B BbIBOAAX M 0606LLEHUAX;

MaTepuan nsnaraeT B onpeaeneHHomn 10rmyeckom
nocnefoBaTe/IbHOCTU, MPU 3TOM A0NYCKAaeT OA4HY Herpyobyo
OWNBKY nnan He bonee ABYX HEAOYETOB M MOXKET UX UCMPABUTD
CaMOCTOATENbHO Npu TpeboBaHUKM UAN Npu HeboNbLLOM
nomouwm npenoaaBaTens; B OCHOBHOM YCBOMA y4ebHbIN
martepuan;

NOATBEPXKAAET OTBET KOHKPETHLIMM NPUMEPAMMU; NPABUTIbHO
OTBEYAET Ha AONO/IHUTE/IbHbIE BONPOCHI YYUTENS;

YMEET CaMOCTOATEIbHO BbIAENATb [N1aBHbIE MO/IOXKEHUSA B
M3y4eHHOM MaTepuasie; Ha OCHOBaHMWN GaKTOB N NPUMEPOB
0606uwaTb, AenaTb BbIBOAbI, yCTaHABAMBATb
BHYTPUNpPeAMETHbIE CBA3Y;

NPUMEHSIET NONYYEHHbIE 3HaHWUS Ha NPAKTUKE B
BUAOU3MEHEHHOM CUTYaLuK, cobt04aeT OCHOBHbIE NpaBMa
KY/IbTYpPbl YCTHOW WU MUCbMEHHOM peyYn, UCNOb3YeT Hay4yHble
TEPMMUHbI;

aonycKkaeT 1-2 Herpybble oWMBKN, KOTOPbIE Cam XKe
nucnpasnset, n 1-2 Hepgo4yeTa B NOC/1I€40BATE/IbLHOCTU U
A3bIKOBOM 0pOPMIEHNM U31araemoro.

«3»

YCBOWN OCHOBHOE coaeprkaHue yuebHoro matepuana, umeet
npobesnbl B yCBOEHUN MaTepuana, He NpensaTcTeyowme
JanbHenemMy yCBOEHMIO NPOrPaMMHOro maTepuana;
MmaTepuan usnaraer HecucTeMaTU3MPoOBaHHO, GparmeHTapHo,
He Bceraa nocnenoBaTeNibHo;

NMOKa3blBAaeT HEA0CTaTOYHYO CPOPMUPOBAHHOCTb OTAENbHbIX
3HaHWUIM U YMEHWIA; BbiBOAbI M 0606WEeHNS apryMeHTUPYET
cnabo, AonycKaeT B HUX OLINOKU;

aonyctun 1-2 rpybble oWmnbKM M HETOYHOCTU B UCMOIb30BaHNM
HAay4YHOM TEPMMUHONOIMK, ONpPeaeneHnNa NOHATUNA an
HeJ0CTaTOYHO YETKME;

He MCNO/1Ib30Ba/ B KAYeCTBe A0Ka3aTeIbCTBa BbIBOAbI U
0606ueHns 13 HabaoaeHun, pakToB MK A0NYCTUA OWMOKMK
NPU UX U3NOXKEHWUU;




MCNbITbIBAET 3aTPYAHEHMA B MPMMEHEHUWN 3HAHWUI, NPU
06BACHEHNN KOHKPETHbIX ABNEHUA HAa OCHOBE TEOPUI, U/IN B
NOATBEPKAEHMUM KOHKPETHbIX MPUMEPOB NPAKTUYECKOTO
NPUMEHEHMNA TEOPUIA;

OTBEYAET HEMOIHO HA BOMPOCHI yumTeNa (ynyckas U OCHOBHOE),
AN BOCNPOU3BOAMUT COAEPKAHUE TEKCTA y4ebHMKA, HO
HeA0CTaTOYHO MOHUMAET OTAE/IbHbIE MOJIOKEHMUA, UMEtoLLMe
BA)KHOE 3Ha4YeHne B ITOM TeKCTe.

«2» YYEHUK 0OHApPYKM/ NONHOE HE3HAHME U HEMOHMMaHMKE
n3yyaemoro yyebHoro matepuana;

He 3HAeT M He MOHWUMAET 3HAUYNTENbHYIO UJIM OCHOBHYIO YacTb
NPOrpamMmMHOro maTtepuana B npeaeniax nocTaBNeHHbIX
BONPOCOB MUK UMeeT cnabo cdopmMMUPOBaHHbIE U HEMOJIHbIE
3HAHWA N HE YMEET MPUMEHSATb UX K PELLUEHNIO KOHKPETHbIX
BONPOCOB.

npu oTBeTe gonyckaeT 6bonee AByx rpybbix OWNOOK, KOTOPbIE
HEe MOXET UCNPABUTb AaXKe MPU NOMOLLN yYUTeNs.

HE MOXEeT OTBETUTb HN Ha OANH UX MOCTAB/ZIEHHbIX BOMPOCOB.

MpnmeyaHmne
K rpy6bim ownbkam oTHOCATCA:
1. He3HaHMe onpegeneHuni OCHOBHbIX MOHATMW, 3aKOHOB,  NpPaBwu”n,
OCHOBHbIX MOJIOXKEHUN Teopuun, ¢opmyn, ob6LWENPUHATBIX CUMBONOB
0603HauYeHnsa GU3NYECKNX BEANUYNMN, EOUHNL, UX U3MEPEHUSA;

2. HeyMmeHUe BblAeNNTb B OTBETE MMABHOE;

3. HeymeHUne NPMMEHATb TeOpPEeTUYECKME 3HAHMA HA NPAKTUKE;

4. HeBepHble 06BACHEHMA X043 peLleHma y4ebHoM 3aaauum;

5. He3HaHWe NpPMeMOoB pelleHuA y4ebHbIX 33434, aHANOTNYHbIX PaHee peLleHHbIM
BKNacce, owmnbKM, NOKa3sblBatoLWmMe HeNPaBUIbHOE NOHUMAHNE TEOPETUYECKNX
3HaHWM.

K Herpybbim owmnbKam oTHOCATCA:

1. HeTOYHOCTU GOPMYIMPOBOK, ONpeaesIeEHNIA, MOHATUIN, 3aKOHOB, TEOPUN,
Bbl3BaHHbIE HEMOJ/IHOTOM OXBAaTa OCHOBHbIX MPU3HAKOB ONpeaeNAeMOoro NOHATUA,
owKnbKM, BbiI3BaHHbIE HECOBNOAEHNEM YCNOBUI peLleHNA y4ebHOM 3a4auu;

2. oWnBKM B YCIOBHbIX 0603HAYEHMAX, B CXEMAX, HETOYHOCTU B YEPTEKAX,
rpadumkax;3. nponycK Uan HeETOYHOE HaNUCaHMEe TeEOPETUYECKMX HAMMEHOBAHWUI;

4. HepauWoHabHbIM BbIBOP X04a pelleHusa yyebHoM 3aaaun.

5. peyeBble U rpaMmaTUHECKNE OLLINDKM.

K HepgoueTam oTHOCATCA:

1. HepauMoHanbHble 3aMUCM NPU  BbIYUC/IEHUAX, HEpPaAUWOHa/bHbIe MNPUEMDbI
BblYMCAEHWNI, NPeobpa3oBaHN K pelleHn y4ebHbIX 3a4av;

2. apudmeTMHEeCKNEe Heao4veTbl B BbIYMCNEHUSX, €CAN 3TU HedouveTbl He rpybo
MCKaXKaloT peanbHOCTb MONy4YeHHOro pesynbTaTta (Ha BCex npegmeTax,



npeanonaraloWmx apudmeTMUYecKne BbIYUC/IEHUA, KPOME MaTeMaTUKM,
anrebpbl U reomeTpun).

N o o bw

. OTAe/IbHble NorpewwHocTM B GOpMy/IMPOBKE BONPOCA MU OTBETA;

. HebpeXKHoe BbINOJIHEHME 3aMNUCEN, YEPTEKEN, CXEM, TPAaPUKOB;

. UCNpaBneHuns, caeNaHHble CaMUM YHEHUKOM;

. OMUCKMN, NPONyCcKn ByKB;

. opdorpadmyeckme M NYHKTyaUMOHHble OWKNOKM (Ha Bcex npegmeTax,

KPOMEpPYCCKOro fA3blIKa).

LWKANA OUEHMBAHNA TECTA

OTmeTKa

Kputepuu oueHnsaHuA

«5»

« YYEHUK BbINO/IHWA BepHO 60-100-% Bcelt paboThi;

«4»

. JHUN - 6 " ;
YeHWK BbINOJIHWUA BepHO 46 - 60% Bcen paboThbl

«3»

Y N N = (o] v ;
YeHWK BbINO/IHWUA BepHO 31 -45 % Bcen paboThbl

«2»

« YYEHUK BbINO/IHWUA BePHO MeHee 30% Bcen paboTbl;

«1l»

« YYEHWK HE NPUCTYNUA K BbINOSHEHWIO PabOTbI;
« YYEHWK He nNpeaocTaBua paboTy Ha NPOBEPKY yYUTENIO.

JTABOPATOPHAA U NMPAKTUYECKAA PABOTA

OTmeTKa

Kputepum oueHnsaHusa

«5»

NPaBUAbHO CaMOCTOATE/NIbHO onpeaenseT uenb AaHHbIX paboT;
BbINONHAET PaboTy B NOSIHOM 06BbEME € cobtoaeHnem
HeobxoAnMoI Nnocnen0BaTeNbHOCTM NPOBEAEHMA OMNbITOB,
N3MEPEHNI, C y4eTOM TEXHUKM Be30nacHOCTM U NPaBuA
paboTbl ¢ BewecTtBamm 1 obopyaoBaHmnem;

CaMOCTOATENIbHO, PaLMOHANbHO BbIOUPAET M FOTOBUT ANS
BbINOJIHEHMA PaboT Heobxoanmoe obopyaoBaHUE;

NpPOoBOAUT AaHHble paboTbl B ychoBusX, obecneymsatolmx
nony4yeHune Hambonee TOYHbIX PE3Y/NbTATOB;

rPaMOTHO, IOFMYHO OMUCBLIBAET XOA, MPAKTUYECKMX
(nabopaTopHbIX) paboT, NnpaBnabHO GOPMYANPYET BbIBOAbI;
TOYHO M aKKypPaTHO BbINOJIHAET BCE 3aNncK, Tabanubl, PUCYHKMH,
yepTexu, rpapuKn, Bbl4UCIEHNUA.

paboTa BbINO/HEHA NOJIHOCTBIO M NPABU/BHO, CAENAHbI
npaBuabHble HabAOAEHUA U BbIBOADI;




NPOABAAET OPraHU3aLMOHHO-TPYA0BbIE YMEHMA:
noAfepsKMBaeT YNCToTy paboyero mecTa, NOPAAOK Ha CToNe,
9KOHOMHO pacxoayeT maTepuanbl; coboaaeT npasmna
TEXHUKKN Be3onacHOCTU NP BbINOAHEHUM pPaboT.

«4»

BbINONHAET NPaKTUYECKYo (nabopaTopHyto) paboTy
MOZIHOCTbIO B COOTBETCTBUM C TpeboBaHUAMM NpU
oueHMBaHUM pe3ynbTaTtos Ha "5", HO gonyckaeT B
BbIYUC/IEHUAX, U3MEPEHMUAX ABa - TPU HeL04YETa NN O4HY
Herpyobyto oWmnbKy M OANH He04ET.

npu odpopmneHnn paboT foNycKaeT HETOYHOCTU B ONUCAHUMU
X043 AeNCTBUIA; AenaeT HenosiHble BbIBOAbI NPU 0606LeHUN.
B KOHLLE KaXa0M nabopaTtopHoM (npakTuyeckon) paboTsbl
00653aTeNbHO 3aNMCbIBAETCA BbIBOA, MO UTOraM BbINOJIHEHHOM
paboTbl (BbIBOA, dopMynmpyeTca ucxoaa ns uenm pabortol).
PaboTy BbINOJHWUA C y4ETOM TEXHMKN 6e30NacHOCTM U NpaBua
paboTbl c BewecTBamum n obopyaoBaHnem

«3»

NPaBUAbHO BbINONHAET paboTy He meHee, 4em Ha 50%, oaHAKO
06BEM BbINOSIHEHHOM YaCTN TAaKOB, YTO NO3BONSAET MNONYYUTb
BEepHble pe3ynbTaTbl M CAENATb BbIBOAbI MO OCHOBHbIM,
NPUHLMNMANBHbBIM BaXHbIM 3aZa4am paboTbl.

noabupaeT obopyagoBaHne, maTepuan, HaunHaeT paboTy ¢
MOMOLLLbIO YYUTENA; NN B XOA4E NPOBELAEHNA UBMEPEHUN,
BblYMCNIEHWNI, HAbAOAEHWNI f0NYCKAEeT OWNOKM, HETOYHO
dopmynmpyet BbiBOAbI, 0606LEHUS.

npoBoguT paboTy B HEPALLMOHANbHbIX YCNOBUAX, YTO NPUBOAUT
K MOJIy4EHUIO PEe3yNbTaTOB C 6ONbLWMMM NOTPELLIHOCTAMU; NN
B OTYETE A0NyCKaeT B 06Len cNoXKHOCTM He 6onee aAByx
OLIMBOK (B 3aNMnCAX YNCeEN, Pe3y/IbTaTOB U3MEPEHUA,
BbIYNCNEHWIM, COCTaBNEHUMN rPadUKOoB, TabnL, cxem u T.4.), He
MMEIoLNX ANA AaHHOM paboTbl NPUHLUMNNANBHOIO 3HAYEHMUA,
HO NOB/IMABLUMX Ha Pe3y/bTaT BbINOAHEHMA.

AonyckaeT rpybyto ownbKy B Xo4e BbINONHEHUA PaboTbl: B
06BbACHEHMN, B 0POPMAEHMN, B COONIOAEHUM NPABUA TEXHUKK




6€30nNacHOCTH, KOTOPYIO YYEHUK UcnpaBaseT no TpeboBaHmto
yuuTens.

« B KOHLLE KaxKa0M nabopaTtopHoi (NpaKkTnyecKkoi) paboTsbl
06A3aTeNIbHO 3aNUCbIBAETCA BbIBOA, MO UTOraM BbINOJIHEHHOWN
paboTbl (BbiBOA POpMyNMpyeTcsa ucxoga U3 Lenm paboTol).

NabopaTopHana paboTta 6€3 BbIBOAA HE OLLEHMBAETCA Bbille «3».

«2»

« He onpeaensieT CaMoCTOATENbHO Lenb paboTbl, He MoXKeT be3
MOMOLLM y4nUTENs NOATOTOBUTL COOTBETCTBYHOLLEE
obopyaoBaHue;

« BbINOJIHAET PaboTy HE NONHOCTLIO, N 06BEM BbINOJIHEHHOM
4acTM He NO3BOJISET cAeNaTb NPaBUIbHbIE BbIBOAbI.

« He cobniogatoTca npaBuaa TEXHMKN 6e30NacHOCTU, He
cobnrogaeTca nocneaoBaTeIbHOCTb NPOBeAEHMA ONbITa.
YYEHUK HE MOXKET 06bACHUTbL pe3ynbTar.

- opopmsieHuMe onbITa B TETPAAN HEBpEXKHOoe.




NOYPOYHOE NNAHUPOBAHUE 5

KNACC
Konunuecrso yacos
Nen/n | Tema ypoKa Bcero
1 MunBaa 1 Hexkneasa npmpoaa. NpusHakm KMBOro 1
2 Buonorua - cuctema Hayk 0 XXUBOI Npupoae 1
3 Ponb 6MoN0rMmM B NO3HaHMM OKPYKaOLWEro Mmpa u NPakTMYecKomn AeaTeNbHOCTH 1
COBpPEeMEeHHOro YenoBseka
4 NCTOYHMKM BUONOTNYECKUX 3HAHUI 1
5 Hay4yHble meToabl M3y4eHUs XKNUBON NPUPOAbI 1
6 MeToapbl N3ydeHUa *KNMBOWN NPUPOAbI: U3MEPEHNE 1
MeToAabl N3y4eHUA }KNBOM NpUpPOabl: HabatoaeHne n akcnepumeHT. JlabopatopHas pabora.
7 «U3yyeHne nabopatopHoro o60pyn0BaHMA: TEPMOMETPbI, BECHI, YalKu MNeTpu, Nnpobupkuy, 1
MeH3ypKu. MNpasuna paboTbl c 060pya0BaHMEM B LWKObHOM KabuHeTe. O3HaKOMIeHWe €
YCTPOWMCTBOM /lyMbl, CBETOBOIO MUKPOCKONA, NpaBuia paboTtbl ¢ HUMKU»
MeTozbl N3y4eHUA }KNBOM NPUPOabl: onncaHume. MNpakTnyeckan pabota «O3HaKomneHue ¢
8 PacTUTENbHbIMM U }KMBOTHBIMW KNETKaMW: ToMaTa M apbysa (HaTypanbHble npenapaTtobl), L
NHoY30pUKN TyGEeNnbKU U rMapbl (roToBble MUKpPOMNPenapaTbl) C MOMOLLbIO /1yMbl U CBETOBOTO
MMKPOCKONa»
9 MoHATMe 06 opraHusme 1
10 YBenmuuTenbHble npnbopbl AN UccneaoBaHuUmn 1
LuTonorna — HayKa o knetke. JlTabopatopHana paboTa «M3yueHne KNETOK KOXKULLbI YeLlyW NTyKa
11 nog, 1ynoi 1 MMKPOCKOMOM (Ha NpUMepe CamMOoCTOATE/IbHO NPUTOTOBAEHHOTO 1
MUKponpenapaTa)»
12 Mn3HeeATeNnbHOCTb OPraHM3MOB 1




CBoliCTBa XMBbIX OpraHmM3moB. J/labopaTopHas paboTa «HabnoaeHune 3a notpebaeHrem Bogbl

13 1
pacTeHnem»
14 PasHoobpa3me opraHM3moB M UX Knaccudukauma. NMpaktmyeckaa paboTta « O3HaKOMAEHME C 1
NPUHLMNAMMU CUCTEMATUKM OPraHU3MOB»
15 MHoroobpasue n 3Ha4yeHue pacTeHni 1
16 MHoroobpasue 1 3Ha4eHME KMUBOTHbIX 1
17 MHoroobpasue 1 3HaYeHne rpnbos 1
18 BakTepumn 1 BUpYyCbl Kak GopMa KU3HU 1
19 Cpeabl 06MTaHMA OPraHM3ImMoB 1
20 BoaHas cpena 0buUTaHMA opraHM3moB 1
21 HasemHo-BO3AyLWHaA cpeaa 0bUTaHMA OpraHM3mMoB 1
29 MouBeHHan cpeaa obMTaHMA opraHN3moB. MpaKTuyeckasa paboTta «BoiasneHne 1
nNPUCNocobaeHni OpraHM3MoB K cpeae 0buTaHUA (Ha KOHKPETHbIX MpUMepax)»
23 OpraHu3mbl KaK cpeaa 0butaHums 1
24 Ce30HHble U3MEHEHUA B XXM3HN OPraHU3mMoB 1
25 MoHATME 0 NpnpogHOM coobuiecTBe. B3aMmocBasm opraHM3MoB B NPUPOAHbLIX coobuiecTBax 1
26 MuweBble CBA3KU B NPUPOAHbIX cO0bLLecTBaX 1
27 PasHoobpa3une NpnpoaHbIX COObLLECTB 1
)8 NcKkyccTBeHHble coobuecTBa, UX OTIMYME OT NPUPOAHbIX cooblects JlTabopaTopHas paboTa 1
«M3yyeHmne NCKyCcCTBEHHbIX COObLLECTB M UX obuTaTenen (Ha Nnpumepe akBapuyma 1 ap.)»
29 Bcepoccuitckas npoBepoyHas pabota 1
30 O606ueHne 3HaHMI NO maTepuany, nsydyeHHomy B 5 Knacce / Bcepoccuiickas npoBepoyHasn 1

paboTa




31 MpupoaHble 30HbI 3emMaun, nx obuTatenu 1
32 BnnaHue yenoseKa Ha XUBYIO Nnpupoay 1
33 InobanbHble akoNornyeckme npobiemsl 1
34 MyTn coxpaHeHunAa Buonornyeckoro pasHoobpasma 1
OBLEE KOMMYECTBO HYACOB MO NMPOTrPAMME 34
6 KNACC
Konunyecrso yacos
Ne n/n | Tema ypoKa Bcero
1 boTaHMKa — HayKa 0 pacTeHusAx 1
2 O6ume NpU3HAKM M YPOBHM OPraHM3aLmMmn pacTMTeIbHOro opraHM3ma 1
3 CnopoBsble N ceMeHHble pacTeHuA 1
4 PactutenoHas Knetka, ee nsydyeHue. JlabopatopHas pabota «/M3yyeHre MUKPOCKOMMUYECKOTo 1
CTPOEHMA NNCTa BOAHOIO pacTeHMA 3104en»
c XMMmnyeckunii coctas KneTku. JlabopatopHasa pabota « ObHapyKeHne HeoOpPraHNYeCKMX 1 1
OpraHM4YeCcKnx BeLEecTB B pacTEHUNY
6 KnsHegeaTenbHOCTb KNETKU 1
7 PactutenoHble TKaHU, ux pyHKUMK. JlTabopaTopHaa paboTa «M3yyeHne CTPOEHUA PacTUTE/bHbIX 1
TKaHel (Mcnosib3oBaHMe MUKponpenapaTos)»
OpraHbl pacteHuit. JlabopaTopHana paboTa «M3yyeHne BHELIHEro CTPOeHUA TPaBAHUCTOro
8 LLBETKOBOIO PAcTEHMA (HA XKUBbIX UM repbapHbIX IK3EMNAAPAX PACTEHUN): NACTYLIbA CYMKa, 1
peabKa AMKanA, NIOTUK e4KUI U apyrue pacTeEHUA»
9 CtpoeHue cemsaH. SllabopaTtopHan paboTa «M3yyeHne cTpoeHUss CeMSAH OA4HOA0/bHbIX U 1

OBYAONbHbIX pacTeHNIA»




Buabl KOpHEN 1 TUNbl KOPHEBbIX cucTem. JlTabopaTopHasa paboTa «MU3yyeHme cTpoeHums

10 KOPHEBbIX CUCTEM (CTEPXKHEBOM M MOYKOBATOM) Ha Npumepe repbapHbIX IK3EMNASAPOB UK 1
YKMBbIX pacTeHU. M3ydeHne mmKponpenapaTta KNeTOK KOpHA»

11 BuaonsmeHeHue KopHen 1

12 Mober. PasButne nobera n3 noyku. JlabopatopHasa paboTta «M3yyeHne cTpoeHMA BereTaTUBHbIX 1
M reHepaTMBHbIX NoYeK (Ha NpUMepe CUPEHU, TONONA U APYTUX PACTEHWNIA)»

13 CtpoeHue ctebna. JlTabopaTtopHasa paboTa «PaccmaTpuBaHMe MMKPOCKOMMYECKOTO CTPOEHMA 1
BETKM AepeBa (Ha roToBOM MUKponpenaparte)»

14 BHelwwHee 1 BHYTpeHHee cTpoeHue Ancrta. JlTabopatopHasa pabota « O3HaKOMAEHWUE C BHELIHUM 1
CTPOEHUEM NNUCTLEB U INCTOPACMNONONKEHNEM (HAa KOMHATHbIX PAaCTEHUAX)».

15 BuaonsmeHeHua noberos. JlTabopatopHan pabota «MccnegoBaHne CTPOEHMA KOPHEBULLA, L
KNYy6HA, NYKOBULLbI»

16 CtpoeHue n pasHoobpasue LBeTKoB. JlTabopaTopHasa paboTa «M3yyeHne cTpoeHUs LIBETKOBY 1

17 CoupeTua. JlabopaTtopHan paboTa «O3HAaKOM/IEHWNE C PA3/IMYHBIMU TUNAMK COLBETUNY 1

18 Mnoabl 1

19 PacnpocTtpaHeHue N1040B M CEMAH B Npupoae 1

20 O6MmeH BelLecTB Yy pacTeHUM 1

21 MwuHepanbHoOe NUTaHWe pacTeHui. YaobpeHus 1

59 doTtocuHTes. MpaKTnyeckas paboTa «HabaogeHne npouecca BblAeNEHUA KUCAOPOAaA Ha CBETY 1
AKBAPUYMHbBIMUM PACTEHUAMNY

23 Ponb doToCcMHTE3a B NPUPOAE M XKMU3HU YENOBEKA 1

24 LbixaHne KopHsA. JTabopaTopHaa paboTta «M3yyeHMe ponn pbiXAeHUa ANs AbiXaHUS KOPHen» 1

25 JIucT n ctebenb Kak opraHbl AbixaHusA. BoigeneHue y pacteHmit. Sliuctonan, 1




TpaHcnopT BelecTs B pacteHUn. NpakTuyeckan paboTta «BbisBieHMe nepeasu»eHns Boabl 1

26 1
MWHEpPasibHbIX BELWECTB MO APEBECUHE»
27 Bcepoccuitckas npoBepoyHas pabota 1
58 0606LeHNe 3HAHWUI O CTPOEHUN U }KU3HEAEATENIbHOCTU PAacTUTENIbHOIO opraHu3sma / 1
Bcepoccuitckas npoBepoyHas pabota
59 MpopacTtaHune cemaH. MNpakTnyeckaa pabota «OnpeaeneHmne BCXOXKECTU CEMAH KY/IbTYPHbIX 1
pacTeHWUI 1 NOCEB MX B TPYHT». «OnpeaeneHne ycaoBmi NPOpacTaHma CEMAH»
30 PocT u pa3sutue pacteHus. MNpakTnyeckan paboTa «HabaogeHme 3a poCTOM U pa3BUTUEM 1
LBETKOBOTrO PacTeHMA B KOMHATHbIX yC10BUAX (HAa npumepe $aconn nam NoCeBHOro ropoxa)»
31 PasmHoOXeHMe pacTeEHUM U ero 3HaYeHne 1
32 OnbineHune. [1BOMHOE ONNOAOTBOPEHME 1
33 Ob6pa3oBaHKe NN0A0B U CEMSH 1
BereTaTMBHOE pasmHOXKeHMe pacTeHuit. MNMpaKkTuyeckas paboTa «OBnageHue npmMémamm
34 BEreTaTMBHOIO Pa3MHOXEeHMUA pacTeHni (YepeHKoBaHWe Noberos, YepeHKoOBaAHWE INCTLEB U 1
ApYyrve) Ha NpuMepe KOMHATHbIX pacTeHui (TpagecKaHumna, ceHNnoama, 6eroHns, caHceBbepa u
Apyrve pacteHus)»
OBLUEE KOMMYECTBO YACOB MO NMPOTPAMME 34
7 KNIACC
KonnuectBo yacos
Ne n/n | Tema ypoka Bcero
1 MHoroobpasune opraHM3mMoB U UX Knaccudukaumn 1
2 CuctemaTtmKa pacteHumn 1
3 Huswwe pacteHuna. Ob6wan xapakTepucTmka Bogopocnei. JlabopatopHasa pabota «M3yyeHne 1

CTPOEHUA O4HOKNETOYHbIX BOAOPOCNEN (Ha MpUMeEPE XN1aMUAOMOHAZAbI U XJ10PENbI)»




Huswue pacteHus. 3eneHbie Bogopocau. MNpaktuyeckas paboTa «M3yyeHne cTpoeHus

4 y
MHOTOK/IETOYHbIX HUTYATbIX BOAOPOC/EN (Ha Npumepe CNMpPOrnpbl 1 yoTpUKca)»

5 Huswwne pacteHua. bypble n KpacHble BOAOPOCIN

6 Bbicwune cnopoBble pacTeHuA

7 O6uLan xapaKTepuCTUKa M cTpoeHne MxoB. MNpakTnyeckan pabota «M3yyeHne BHELWHEero
CTPOEHUS MXOB (Ha MEeCTHbIX BUAax)»

8 LlMKn pa3smTmnA MXoB. Poib MX0OB B NpMpPoaEe U AeATENbHOCTM YeNoBEKa

9 O6uLan xapaKTepuCTMKa NanopPoOTHUKOOBPa3HbIX

10 Ocob6eHHOCTM CTPOEHUA U XKU3HELEATENbHOCTU N1IAYHOB, XBOLLLEN M NANOPOTHUKOB.
MpakTnyeckana paboTa «M3yyeHne BHELLIHEro CTPOEHMA MAaNOPOTHUKA AN XBOLLLA»

11 PasMHOXeHMe 1 LMKN pa3BUTMA NAaNOPOTHMKOOOPA3HbIX. 3HaYeHMe NAaNOPOTHUKOOOPA3HbIX B
NPUPOAE U XKMU3HN YeNOBeEKA
O6uan xapaKTePUCTUKA XBOMHbIX pacTeHMi. MpakTnyeckasa paboTta «M3yyeHme BHeLLHEro

12 CTPOEHMSA BETOK, XBOM, LUMLLIEK N CEMSAH FON0CEMEHHbIX PACTEHWUI (Ha NpUMepe enn, COCHbl NAn
JINCTBEHHWLbI)»

13 3Ha4yeHue XBOMHbIX PaCcTEHUI B NPUPOAE U }KU3HM YeNloBeKa

14 Ocob6eHHOCTM CTPOEHUSA U KU3HELEATENbHOCTU MOKPbITOCEMEHHbIX PacTeHW. MpakTnyeckan
paboTa «M3y4yeHne BHELHEro CTPOeHMA NOKPbITOCEMEHHbIX PACTEHUIA»

15 Knaccndumkauma m uMKN pa3BmUTMA NOKPbITOCEMEHHbIX PACTEHWUM
CemelicTBa Knacca AsyaobHble. [NpakTnyeckan paboTa «M3yyeHne NpuU3HaKoB NpeacTaBuTenei

16 cemeiicTs: KpectougeTHble (KanycTHblie), Po3ougeTHble (Po30oBble) Ha repbapHbIX U
HaTypanbHbIX 0bpasuax»

17 CemeicTBa Knacca ABynonbHble MNpakTnyeckan paboTa «M3yyeHne npmMsHaKoB npeacrasuTenem




cemeincTs: MoTblnbkoBble (BoboBble), MacnéHosble, CNoXKHOLBETHbIE (ACTpPOBbIE) Ha
repbapHbIX U HATYpPasIbHbIX 06pasLax»

XapaKTepHble NPU3HAKM CEMENCTB Knacca ogHOA0/bHble. MpaKkTuyeckas pabota «M3yueHune

18 NPWU3HaKOB NpeacTaBuTenen cemencts: JinnenHole, 3nakun (MaTaIMKoOBbIE) Ha repbapHbIX U 1
HaTypa/ibHbIX 06pasuax»

19 Ky/bTypHble NnpeacTaBuTeIN CEMENCTB NMOKPbITOCEMEHHbIX, UX MCMO/Ib30BAHME YE/TOBEKOM 1

20 DBO/IIOLUMOHHOE Pa3BUTME PACTUTENIBHOrO MMpPa Ha 3emne 1

21 STanbl pa3BUTUA HAa3EMHbIX PACTEHWNI OCHOBHbIX CUCTEMATUUECKMX rpynn 1

22 PacteHus n cpeaa obuTaHMA. DKoNornyeckme Gpakropbl 1

23 PactutenbHble coobulectBa. CTpyKTypa pacTuTeIbHOro coobuiecTsa 1

24 KynbTypHble pacTeHus M UX NpoucxoxgeHue. KynbTypHble pacTeHUA CeNbCKOXO3AMCTBEHHbIX 1
yrogum

25 PacTteHuna ropoga. [lekopaTuBHOeE LLBETOBOACTBO 1

26 OxpaHa pacTtutenbHoro mupa / Bcepoccuitckaa nposepoyHas paboTta 1

27 Bcepoccuitckas npoBepoyHas pabota 1

)8 bakTepuu - goagepHblie opraHmMambl. O6LWan xapakTepuctmka 6aktepuin. labopatopHan paboTa 1
«M3yyeHmne cTpoeHns bakTepuit (Ha roToBbIX MUKpONpenapaTax)»

29 Ponb 6aKTepuin B npMpoae 1 XMU3HU YeNnoBeKa 1

30 Ipnbbl. ObLLAn XapaKTepPUCTMKA 1

31 LWnanoyHble rpubbl. MpakTnuyeckas paboTta «M3yyeHne cTpoeHMA NA0A0BbIX TeN WASAMNOYHbIX 1
rpmboB (MK U3yYeHMe WAAMNOUYHbIX TPUBOB Ha MyANKaX)»

39 MnecHeBble U APOXKKM. MNpakTnYeckan paboTa «M3yyeHne CTPOeHUA OAHOKNETOUYHbIX (MyKOp) U 1
MHOTOK/IETOYHbIX (MeHULMAN) NNEeCHEeBbIX TPU60B»

33 lPnbbl -NapasunTbl PACTEHWUI, })KUBOTHbIX U Ye/I0BEKA 1




JINWaNHMKKM - KOMNAEKCHble opraHu3msl. MpakTnyeckaa pabota «M3yyeHne cTpoeHus

34 . 1
NINWANHNKOB»
OBLEE KOMMYECTBO HYACOB MO NMPOTrPAMME 34
8 KNIACC
Konuuectso yacos
Nen/n | Tema ypoka Bcero
1 30010rMa — HayKa O *KMBOTHbIX 1
2 O6wme NpM3HaKM XKMBOTHbIX. MHOroobpasune »XMBOTHOIO MMpa 1
3 CTpoeHue 1 Kn3HeaeATeNbHOCTb XXMBOTHOM KIETKU 1
4 TKaHW *KMBOTHbIX. OpraHbl U CUCTEMbI OPraHOB XMBOTHbIX. JlabopaTopHana paboTa 1
«UccnepoBaHme Nog MUKPOCKONOM FOTOBbIX MUKPOMPENapaToB KNETOK U TKAHEW KUBOTHbIX»
5 Onopa 1 ABUXKEeHMe }KNBOTHbIX. [pakTnUYecKas pabota «O3HaKoOMIEHWE C OpraHaMu onopbl U 1
OBUXKEHUA Y UBOTHBIX»
6 MuTaHMe 1 NULeBapeHme y NPoCTenLWnX N 6eCcno3BOHOYHbIX Y KUBOTHbIX 1
MuTaHMe 1 NULeBapeHme y NO3BOHOUYHbIX }KMBOTHbIX. [pakTnyeckas pabota «M3yyeHune 1
/ CNoco60B NOrOWEHUA MUK Y X KUBOTHbIX»
8 [OpbixaHne XMBOTHbIX. MpaKTMyeckana paboTa «M3yuyeHne cnocob0oB AbIXaHMA Y KMUBOTHbIX» 1
9 TpaHcnopT Bew,ecTB Yy 6€Cn03BOHOYHbIX }KMBOTHbIX. [TpakTnyeckan pabota «O3HaKomieHue ¢ 1
cMcTeMamMM OPraHoOB TPAHCNOPTA BELLLECTB Y }KMBOTHbIX»
10 KpoBoobpalleHne y No3BOHOYHbIX }KUBOTHbIX 1
11 BbigeneHune y *XMBOTHbIX 1
12 MoKpoBbl TENA Y XKMBOTHbIX. MpakTUYeckan pabota «M3yyeHne NOKPOBOB TeNA Y HKMUBOTHbIX» 1
13 KoopauHauma n perynaumna *KmsHegeateIbHOCTU Y UBOTHbIX 1
14 Pasgpa*XMmocTb 1 nosegeHme XNUBOTHbIX 1




®PopMbl pa3MHOXKEHUA KUBOTHbIX. MpakTnueckasa pabota «CTpoeHue aliLa 1 pa3Butme

15
3apoAblia NTuupbl (Kypuubl)»

16 PocT 1 pa3BuTHE XKMUBOTHbIX

17 OcCHOBHble cUcTeMaTUYECKME KaTeropmm XMBOTHbBIX

18 Ob6wan xapaKTepncTnka npoctenwmnx. JlabopatopHas paboTa «MccnepgoBaHune CTpoeHUn
NHPY30pUN-TYDENBKM N HabAOAeHWNE 3a e€ NepeaBUKeHMEM. M3yuyeHre xeMoTaKkeuca»

19 ryTukoHocubl U MHOY30pUum

20 MHoroobpasue npocterwmnx. 3Ha4eHNe NPOCTENLLMX B MPUPOALE U XKU3HWU YENOBEKA.
NabopaTtopHas paboTa «MHoroobpasme npocteinx (Ha rotoBbIX NpenaparTax)»

21 O6uan xapaKTepUCTUKA KNLWEYHOMNONOCTHbIX. MpaKTuyeckas pabota «MccnepoBaHume cTpoeHuUA
NPecHOBOAHOM rMApbl U eé nepeaBuKeHUA (LKOAbHbIA aKBapUym)»
MHoroob6pasue KNLWEeYHOMNONOCTHbIX. 3HAYEHNE KMLLIEYHOMOIOCTHbIX B MPUPOLE U X KU3HU

22 yenoseka. MpakTnyeckan pabota «MccnegoBaHne NUTaHMA TMAPbLI JAPHUAMM U LUKNONAMK
(LWKONBbHBIM aKBapPUYM)»

23 Yepsu. MNnockue yepsun

54 Mapasutnyeckme nnockue yepsu. JlabopatopHas pabota «M3yyeHune npucnocobaeHni
NapasuTUYECKMX YepBen K NapasmMTU3My (Ha roTOBbIX BNAXKHbIX M1 MUKpPOMpenapaTax)»

25 Kpyraole yepsu

26 KonbyaTtble yepsu. [pakTnyecKkasa paboTta «MccnegoBaHme BHYTPEHHErO CTPOEHUA 40K AEBOIO
4yepBA (Ha rOTOBOM BNAXXHOM NpenapaTte U MMKponpenapare)»

27 O6uWan xapaKTepUCTUKA YNEHUCTOHOIUX

28 Pakoob6pa3sHble. OCO6EHHOCTM CTPOEHMA U KU3HEAEATE/IbHOCTH

29 MaykoobpasHblie. OCOBEHHOCTU CTPOEHUA U KU3HELEATENbHOCTH




Hacekomble. OCOBEHHOCTU CTPOEHMA U KU3HEAELATENbHOCTU. MpaKkTMYeckan paboTa

30 «NccnepgoBaHMe BHEWHErO CTPOEHWA HACEKOMOTO (Ha MpMMepe MalCKOro XKyKa uam apyrux 1
KPYMNHbIX HACEKOMbIX-BpeauTenem)»

31 Hacekomble ¢ HenoaHbIM NpeBpaLLeHmnem. MNpakTuyeckaa paboTa « O3HaKOMNEHME C 1
Pa3/INYHbIMM TUMAMMK PA3BUTUA HACEKOMbIX (Ha MPUMEPE KONNEKLNIN)»

32 HaceKkomble ¢ NoNHbIM NpeBpaLLeHneM 1
Ob6wan xapaKTepuCTMKa MONIOCKOB. MpaKTruyeckana paboTa «MccnegoBaHme BHELWHEroO

33 CTPOEHMA PAKOBMH MPECHOBOAHbIX U MOPCKUX MOJI/TIOCKOB (paKoBUHbI 6e33y6Ku, NnepoBuLbl, 1
NPyAoBUKa, KaTyLKU U Ap.)»

34 MHoroo6pasue MoHCKOB. 3HAYEHME MOJIJIIOCKOB B NMPUPOAE U KM3HU YeN0BEKA 1

35 O6LLan XxapaKTepUCTUKA XOPA0BbIX }KUBOTHbIX 1

36 Ob6uan xapaKTepuCTMKa pblb. MpakTuyeckana paboTa «MccnegoBaHme BHELHENO CTPOEHUSA U 1
ocobeHHoOCTeN NepeaBUKeHMA pblbbl (Ha Npumepe *KUBOW pbibbl B 6aHKe ¢ BOAOM)»
OcobeHHOCTM BHYTPEHHEr0 CTPOEHMA U NPOLLECCOB XXU3HeaeATeNbHOCTM pblb. JTabopaTopHasn

37 paboTta «MccnepoBaHne BHYTPEHHETO CTPOEHMA Pbibbl (Ha NPMMeEpPe rOTOBOrO BNIA*KHOIO 1
npenapara)»

38 XpsweBble M KOCTHbIE PblObI 1

39 MHoroobpasue pblb. 3HauyeHUe pblb B NPUPOAE U KU3HU YENOBEKA 1

40 0O6uWan xapaKTepmUCTUKa 3eMHOBOAHbIX 1

41 Ocob6eHHOCTM BHYTPEHHETO CTPOEHMA U NPOLLECCOB KU3HEAEATE/IbHOCTU 3€MHOBOAHbIX. 1

42 MHoroobpasve 3eMHOBOAHbIX M UX OXPaHa. 3HaYeHWe 3eMHOBOAHbIX B MPUPOAE U XKU3HU 1
yesioBeKa

43 O6wwan xapaKTepmUCTUKA NPeCMbIKatoLLmMxcaA 1

44 Ocob6eHHOCTN BHYTPEHHENO CTPOEHUA N MPOLECCOB *KU3HEAEATEIbHOCTM NPECMbIKaOLWMXCA 1




MHoroobpasue NnpecMbiKaloLLMXCA U UX OXpPaHa. 3HaYeHMe NPEeCMbIKaoLWMXCA B Npupoae u

45
KM3HU YesioBeKa
Ob6uwan xapakTepucTmnka ntuu,. NpakTnyeckan pabota «MccnegoBaHne BHELHEro CTPOEHUA U

46 nepbeBOro NOKPoBa NTUL, (Ha Npumepe Yyyena NTuL M Habopa NepbeB: KOHTYPHbIX, MYXOBbIX U
nyxa)»

47 OcobeHHOCTM CTPOEHMSA U NPOLLECCOB XU3HeAeATeNbHOCTU NTUL,. MNpakTnyeckaa pabota
«MccnepoBaHMe ocobeHHOCTEM ckeneTa NTULbI»

48 MosepeHne ntnu,. Ce30HHbIE ABIEHUA B XXU3HU NTUL,

49 3HayeHue NTUL B NPUPOLE U }KU3HU YeNoBeKa

50 O6wan xapaKTePUCTUKA U Cpesbl *KU3HM MIEKONMUTAIOLLNX

51 OcobeHHOCTM CTpOoEHUs MNeKkonuTarLWmx. Npaktnyeckaa paboTta «MccneposaHne
0CObBEeHHOCTEN CKeneTa MAEKOMUTAIOLLMX Y

59 Mpoueccobl XU3HeAEATENbHOCTM MIEKONUTaOLWMX. [NpaKkTMyeckan paboTta «MccneposaHne
ocobeHHOoCTeN 3yBHOM CUCTEMbBI MNEKOMUTAOLLLUX Y

53 NosegeHne mnekonuTarowWwmx. PasmHoXKeHne 1 passutme MAEKOMUTAOLWNX

54 MHoroobpasune maekonmTaLwmx

55 3HaueHMe MNEKOMUTAIOLWLMX B MPUPOLE U XKMU3HU YeN0BEKA

56 0606Lwatowmnii ypoK no Teme «Mo3BOHOUYHbIE XMBOTHbIE» / Bcepoccuiickan npoBepoYHas
paboTa

57 O606watowmii ypok no teme «CTpoeHue 1 XU3HeaeATeIbHOCTb OpraHM3mMa }KUBOTHOro» /
Bcepoccuitckaa nposepoyHas paboTta

58 DBOIIOLUMOHHOE pPa3BUTME MBOTHOIO MMpPa Ha 3emne

59 lManeoHToNOrMA — Hayka o ApeBHUX obuTaTenax 3emnun. MNpaktuyeckan paboTta «MccnepgoBaHune

MCKOMaeMbIX OCTAaTKOB BbIMEPLUNX KNUBOTHbIX»




60 OcCHOBHble 3Tanbl 3BOIIOLMN 6ECNO3BOHOUYHbIX }KUBOTHbIX 1
61 OCHOBHbIEe 3Tanbl 3BONOLUM NO3BOHOYHbIX KUBOTHbIX 1
62 KMBOTHbIE U cpeaa 0bUTaHmA 1
63 MonynAuMKM }KUBOTHbIX, UX XapaKTEPUCTUKW. NnLLEeBble CBA3WN B NPUPOAHOM coobuiecTe 1
64 KMBOTHbBIN MUP NPUPOAHDBIX 30H 3emMau 1
65 Bo3gelicTBMe YenoBeKa Ha XXMBOTHbIX B Npupoae 1
66 CenbCKOX03ANCTBEHHbIE KUBOTHbIE 1
67 Ku1BOTHbIe B ropoge. Mepbl COXpaHEHUA XMBOTHOINO MUpa 1
68 O6o6Lwwatowmin ypok no teme «CMcTematUyecKkmne rpynmnbl ) KUBOTHBIXY 1

OBLLEEE KOJTMYECTBO YACOB MO NPOrPAMME 68




9 KNNACC

Konnuecrtso yacos

Nen/n | Tema ypoka Bcero

1 Haykun o yenoseke 1

2 YenoBek Kak 4acTb npupoabl 1

3 AHTpoOnoreHes 1

4 CTpoeHMEe N XMMUYECKUIA COCTaB K/IETKMU 1

5 Tunbl TKaHer opraHnama YyenosekKa. NMpaktnyeckasa pabota «M3yyeHne MUKPOCKONNYECKOrO 1
CTPOEHMSA TKaHel (Ha roToBbIX MUKpOMpenapaTax)»

6 OpraHbl U cUCTeMbl OPraHOB YenoBeKa. MNpakTuyeckasa paboTa «Pacno3HaBaHWe OpraHOB U CUCTEM 1
opraHoB yesioBeKa (no Tabaunuam)»

7 HepBHble kneTkun. Pepnekc. Peuentopbl 1

8 HepBHaa cuctema 4esnoBeKa, ee opraHM3aumna n 3HavyeHue 1

9 CnMHHOM MO3T, ero cTpoeHune n GpyHKLMn 1

10 FonoBHOM MO3T, ero ctpoeHme u pyHKumK. MNpakTnyeckan pabota «M3yyeHne ro0BHOro Mo3ra 1
yenoseka (Mo mynaxkam)»

11 BeretaTMBHaa HepBHaA cnctema 1

12 HepBHas cuctema Kak egmHoe yenoe. HapyweHus B pabote HEPBHOM CUCTEMDI 1

13 DHAOKPUHHAA cMCTeMaA YeloBEKa 1

14 OcobeHHOCTN pedpNeKTOPHOMN U T'yMOpabHOM peryaaummn GyHKLUM opraHM3ma 1

15 CKenet yenoBeka, CTpoeHMe ero oTaenos U GyHKumMK. MNpakTnyeckan pabota «M3yyeHne cTpoeHus 1
KocTeMn (Ha mynsaxkax)»

16 KocTu, nx xummnuyecknin coctas, cTpoeHue. Tunbl KocTel. MpakTuyeckas paboTa «MccnegoBaHue 1
CBOMCTB KOCTU»

17 MbiweyHan cuctema YenoBeka. MpaKktuyeckasa pabota «M3yyeHne BAUAHMA CTaTUUECKON U 1
OVHAMMYECKON HAarpy3KM Ha YTOMAEHME MbILLILLY

18 HapylueHua onopHO-ABUraTeNIbHOM CUCTEMBI 1

19 MpodurnakTnka TpaBmaTnama. MNepsas NoMoLLb NPy TpPaBMax ONOPHO-ABUraTe/IbHOro annapara. 1




MpaKkTnueckasa pabota «OKasaHMe NepBO NOMOLLM NPU NOBPEXKAEHNUN CKENETA U MbILLILL»

20 BHYTpeHHsAA cpeaa opraHnama n ee pyHKUUK 1

51 CocTtaB KpoBu. JTabopaTopHas paboTta «/3yyeHMe MUKPOCKONUYECKOro CTPOEHMA KPOBU YeioBeKa 1
N NATYLWKW (CpaBHEHME)»

22 CsépTbiBaHMe KpoBu. [NepennsaHue Kposu. [pynnbl KPOBU 1

23 UmmyHUTET 1 ero Buabl 1

24 OpraHbl KpoBoobpaleHus. CTpoeHne n paboTa cepaua 1

25 Cocyaucras cuctema. Mpaktnyeckas pabota «MamepeHne KPOBSAHOrO AaBlEHUA» 1

26 Perynauua geatenbHoOCTM cepgua n cocyaos. MNpakTnyeckan pabota «OnpegeneHne nynbca u Yncna 1
cepAeyHbiX COKpALLEHMI B MOKOE M Nocae A03UMPOBaHHbIX PU3NUYECKUX HAarpy30K Y YeNoBeKa»

57 MpodunakTnKa cepaeyHo-cocyaucTbix 3abosieBaHuii. MepBas NOMOLLb NPU KPOBOTEYEHUSAX. 1
MpakTnyeckan paboTa «lepBaa NoMoLLb NPU KPOBOTEYEHUNY

28 [bixaHne n ero sHayeHue. OpraHbl gbIXaHMA 1

59 MexaHun3mbl AbixaHuA. Perynauna abixaHua MpakTnyeckaa pabota «M3mepeHune obxsarta rpygHom 1
KNIE€TKN B COCTOAHUM BAOXA U BblAOXa»

30 3aboneBaHMsi OPraHOB AbIXaHUA U UX NPOPUNAKTUKE 1

31 OkKaszaHue NnepBoOM NOMOLLM NPU NOPAXKEHUM OPraHoB AblxaHUA MpakTnyeckas pabota 1
«OnpeaeneHne 4acToTbl AbIXaHUA. BAvaHME pa3nnyHbIiX GaKTOPOB HA YAaCTOTY AbIXaHUA»

32 MuTatenbHble BewecTsa U NuLesble NPOoAYKTbl. [IMTaHWe 1 ero 3HayeHue 1

33 OpraHbl NULWEBAPEHUS, UX CTPOEHME N QYHKLUUN 1

34 MuwwesapeHne B pOTOBOM NooCTU. MpaKTuyeckasa paboTa «MccnepoBaHue aencrena G¢epmeHToB 1
C/IIOHbI Ha Kpaxman»

35 MuuweBapeHne B XKenyake u KuwevyHuke. Mpaktmyeckas pabota «HabaogeHue gectens 1
¥Kenyao4HOro coka Ha 6enkn»

36 MeToabl n3yyeHUA opraHoB NuLLLeBapeHunn 1

37 [MrueHa nuTaHuA 1

38 Ob6meH BeLwecTB 1 NpeBpaLLeHne SHEPTUM B OpraHM3me Yenoseka. Mpaktnyeckas pabora 1

«MccnepoBaHue cocTaBa NPOAYKTOB MUTAHUAY




39 Perynauua obmeHa sellects

20 BuTamumHbl 1 Ux ponb ANA opraHnsama. Mpaktuyeckan pabota «Cnocobbl COXpaHEHUA BUTAMUHOB B
NULLEBbIX NPOAYKTaX»

a1 Hopmbl 1 pexxum nutaHus. HapyweHne obmeHa BelecTs MNpakTnyeckan pabota «CoctaBneHne
MEHIO B 3aBUCMMOCTM OT KaIOPUNHOCTU MULLU»

42 CTpoeHue n GyHKLMKN KoXK. MpaKkTuyeckana paboTa «MccnegoBaHme C MOMOLLbIO NYMbl ThIJIbHOW U
NAfOHHOM CTOPOHbI KUCTU»

43 Korka n ee npounssogHsbie. MNMpaKTruyeckas paboTta «OnucaHmMe mep no yxoay 3a KoKen nnua u
BOJ1I0CaMM B 3aBUCMMOCTU OT TUMA KOXKN»

44 Koxka 1 Tepmoperynaums. MNpaktnyeckan pabota «OnpeaeneHmne XMPHOCTU Pa3IMYHbIX Y4aCTKOB
KOXW nua»

45 3aboneBaHMA KOXKU U NX NpeaynpexaeHune

46 FMrueHa Koxku. 3akanueaHue. MNpakTnyeckan pabota «OnncaHme OCHOBHbIX TMIMEHNYECKUX
TpeboBaHW K ofexae n obyBm»

47 3HayeHue BblaeneHmna. OpraHbl MOYEBbIAENNTENILHOW CUCTEMBI, UX CTPOEHWNE U QYHKLMN.
MpaKkTnyeckan pabota «OnpeaeneHne MecTonoNoKEHUA NOYeEK (Ha MyAAXKe)»

48 O6paszoBaHune mouun. Perynaums paboTbl opraHOB MOYEBbIAENNTENIBHOM CUCTEMDI

49 3aboneBaHMA OpraHOB MOYEBbIAENNTE/IBHOM CUCTEMBI, UX NpeaynpexaeHue. MNpakTnyeckas paboTa
«OnucaHne mep NpoduNakTUKN bonesHeln Novek»

50 OcobeHHOCTHN pa3MHOXKeHMA YenoBeKa. HacnegoBaHMe NPU3HAKOB Yy YENOBEKa.

51 OpraHbl penpoayKkunm yenoseka
HacnepcteeHHble 60n1€3HU, UX NPUYMHBI U NpeaynpexkaeHme. UHpekuun, nepeaatowmeca

52 NOIOBbIM MyTEM, UX NpodUNaKTUKA. NpaKkTMyeckan paboTa «OnncaHMe OCHOBHbIX Mep Mo
npodunakTnke MHOEKLMOHHbIX BUPYCHbIX 3abonesaHuii: CNUA v renatut»

53 bepemeHHOCTb 1 poabl

54 PocTt 1 pa3Butune pebeHka

55 OpraHbl YyBCTB M UX 3HaYeHMe. [na3 un 3peHue. MpaKTuyeckana paboTa «M3yyeHne cTpoeHms opraHa

3peHnn (Ha MynaxKe U BNaXKHOM npenapaTe)»




MexaHn3m paboTbl 3puMTeNbHOro aHanmsatopa. M'mrueHa 3peHus. MpaKkTuyeckas paborta

>6 «OnpegeneHne oCTPOTbI 3PEHUA Y HYENTIOBEKAY. 1
57 Yxo u cnyx. MpakTnyeckas paboTa «M3yyeHne CTpoeHUs opraHa cayxa (Ha mynsxke)» 1
58 OpraHbl paBHOBECUA, MbiLLEYHOE YyBCTBO, OCA3aHMe 1
59 BKycoBo M 060HATENbHbIM aHanM3aTopbl. B3aMmoaencrTene CEHCOPHbIX CUCTEM OpPraHU3Ma 1
60 lNMcuxuKa n nosegeHmne YenosekKa. 1
61 BbiCWwan HepBHaA AeATeIbHOCTb YeNOBEKA, UCTOPUA ee N3yvyeHuns 1
62 BporkaéHHoe n npnobpeTéHHoe noseaeHue 1
63 Ocob6eHHOCTM NCUXMKKM YenoBeKa. MpakTuyeckana paboTa «OueHKa chopMUPOBAHHOCTM HABbIKOB 1
JIOTMYECKOro MbIWNEHUAY.
64 MamaATb M BHUMaHMe. MpakTnyeckan pabota «M3yyeHne KpaTKoBpeMeHHOW NnamsaTn. OnpeaeneHme 1
06bEMA MeXaHNYECKOM M IOTMYECKON MaMATNY
65 CoH 1 6oapcTBOBaHKE. Pexknum Tpyaa v oTapixa 1
66 Cpepna obuTtaHusa yenoseKka 1 eé pakTopbl 1
67 OKpyXKatowana cpesa 1 350p0Bbe YesI0BeKa 1
68 YenoBeK KaK 4YacTb brocoepbl 3emnm 1
OBLLEE KONMMYECTBO YACOB MO NPOrPAMME 68
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