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IMosicHUTEIBLHAA 3aIHUCKA
Beenenue

OcHaiienue 0011€00pa30BaTENbHBIX LIKOJ COBPEMEHHBIM aHAJIOTOBBIM U IUGPOBBIM 00OPYJOBaHHEM SIBIISETCS MaTepHAIbHOM
6a3oi peanmmzanun PenepanrbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTAHIApTa. DTO OTKPBHIBAET HOBBIE BO3MOXKHOCTH B YPOUHOW U
BHEYpPOUHOI, BHEKJIACCHOM AESITEHOCTU U SABIISETCS HEOTHEMJIEMBIM yCIOBHEM (DOPMUPOBAHMS BHICOKOTEXHOJOTUYHOM CpeJibl HIKOJIbI, 6e3
KOTOPO# CJIOKHO MPEACTaBUTh HE TOJIBKO NMpoduibHOEe 00ydeHHe, HO U COBPEMEHHbIN 00pa3oBaTelibHbII mporecc B ueiaoM. Paspacraercs
MoJIe B3aWMOJICWCTBUS YyYEHUKA W YYHTENs, KOTOPOE PACHpPOCTPAHSETCS 3a CTEHBI INKOJBI B PEATBHBIA M BUPTYaJIbHBIA COLIUYM.
Hcnonb3oBanue y4eOHOTO 0O0OPYIOBaHMSI CTAHOBHUTCSA CPEICTBOM OOECHEUEHHS 3TOrO B3aUMOJCHUCTBUA, TeM 0ojiee B YCIOBHSIX OOy4eHUS
npeaMeTy Ha yriyOlnE€HHOM ypOBHE, IpEAToaraeMoM npoduin3anueii 00ydeHus.

Bricokas ciio)XHOCTh paboThI ¢ COBpeMEHHBIM IU(PPOBBIM, 0OecriedeHrne ero paboTocnocoOHOCTH, HEAOCTATOYHOCTh METOIUYECKOTO
obecrnieueHrss — BCE 3TO 3a4aCTyIO BCTYIAeT B MPOTHBOPEYHE C HEAOCTATOYHOCTHI0O MHPOPMAITMOHHBIX M HHCTPYMEHTAIBLHBIX KOMITCTCHIIUI
negarora. Paspenienrue qaHHOTO KOH(DIUKTAa BOZMOXKHO B MPAKTHYECKON JESITEFHOCTH, B BHIIOJHEHUH JIEMOHCTPAIIMOHHBIX U TaOOPAaTOPHBIX
paboT, opranu3anum J1abopaToOpHOro HIKCIEPUMEHTA, B OPraHU3aIUH MPOSKTHOW U y4eOHO-HCCIEI0BATEIBCKON AEATEIBHOCTH 00YYarOIIUXCSL.
B nmnpomecce skcnepuMeHTanbHONW pabOTHI  ydamliuecss NPUOOPETalOT ONBIT TMO3HAHUS PEAITbHOCTH, SBIISIFOIIMICS BaXXHBIM 3TarloM
dbopMupoBaHHsS Yy HUX YOEXICHHI, KOTOphIE, B CBOIO O4Yepelb, COCTaBISAIOT OCHOBY HAay4HOrO MHpPOBO33peHus. B To ke Bpems
oTpabaThIBACTCSI METOJHMKA TIOCTAHOBKM OJKCIEpPUMEHTA. TeMaTHKa pacCMAaTPUBAEMBIX JKCIEPUMEHTOB, KOJWYCCTBCHHBIX OIIBITOB,
COOTBETCTBYET CTPYKType NHpPHUMEPHOH 00pa30BaTeNbHONW TMPOTpaMMBbl 1O OHOJOTHH, conaepkaHuio DeneparbHOr0 TOCYIapCTBEHHOTO
obpazoBarensHoro cranaapta (OI'OC) ocHoBHOro 0011ET0 0O0pa30BaHMUSL.

[TocraBnsieMble B IIKOJBI COBPEMEHHBIE CpeACTBa oOydeHHUs, B pamKkax mpoekTa HeHTpa «Touka pocrta», comepkar Kak yxke
M3BECTHOE 000PYJOBaHME, TaK U MPUHIMIHAILHO HOBoE. [Ipexe Bcero, aTo mudpoBbie 1aboparopun ¢ HAOOpaMH JaTUYUKOB, MTO3BOJISIOIIIE
MPOBOAUTh HM3MEPEHUS (PUINYECKUX, XUMHUYECKHX, (DU3HOJOTHUYECKHX I[apaMeTpOB OKpYKalIled cpeabl U OpraHu3MoB. B OCHOBY
00pa3oBaTeNbHON MPOrpaMMBbI 3aJI0KEHO NMpuUMeHeHHe HUGPOoBBIX Jaboparopuil. PaccMOTpeHHbIE B MOCOOMH OMBITHI MPOILUIA HIMPOKYIO
anpo6anuo. MHOTONIETHSIST TPAKTHKA HCIOIb30BaHMUS HU(POBBIX JIa0OpaTOPHil U MUKPOCKOMYECKOW TEXHUKM B IIKOJE IMOKa3ala, uTo
COBpEMEHHBIE TEXHUYECKHE CpEACTBA OOyUYEHHUS HOBOTO TOKOJCHHS TO3BOJSIOT JOOUTHCS BBICOKOTO YPOBHS YCBOCHHS 3HAHUH,
(hopMUpOBaHUS MPAKTHUECKUX HABBIKOB OMOJOTHYECKHUX UCCIEIOBAaHUHM, YCTOMYMBOTO pOCTa TTO3HABATENILHOTO HHTEpEca IKOJILHUKOB H, KaK
CIIEJICTBUE BBICOKOTO YPOBHS y4eOHOI MOTHBAIIUH.

CJb U 3a1a9u

e peanu3anys OCHOBHBIX 00IIe00pa30BaTeIbHBIX MPOrpaMM MO Y4eOHBIM MpPEeIMETaM €CTeCTBEHHO-HAYUYHON HANPAaBIEHHOCTH, B TOM YHCIIE
B paMKax BHEYPOUYHOH JESTeTbHOCTH 00yUaroIuXcs;

e pa3paboTKa U peanu3aiys pa3HOYPOBHEBBIX JOMOIHUTEIBHBIX 001I€00pa30BaTEIbHBIX MPOTPaAaMM €CTECTBEHHO-HAYYHON HaMpaBIeHHOCTH,
a TaK)K€ UHBIX MIPOrpamMM, B TOM YUCJIE B KAHUKYJISPHBII MepUo;

® BOBJICYCHHC yYaIIUXCA M IE€OArOTHYCCKUX paGOTHI/IKOB B IIPOCKTHYIO ACATCIbHOCTD,
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OpraHu3aiysl BHEYUYEOHOH NEeATETbHOCTH B KAHUKYISIPHBIN MepHoA, pa3paboTka M peanus3anus COOTBETCTBYIOIIUX 00pa30BaTENbHBIX
porpamMm, B TOM YHKCIIE JJIS JIarepeid, OpraHn30BaHHBIX 00pa30BaTeIbHBIMUA OPTaHU3AIMSAMH B KAHUKYJISIPHBINA MIEPUOJT;

MOBBIIIEHUE TMPO(ECCHOHAIBHOTO MACTepCTBa IEJarorui4ecKuXx pabOTHUKOB IEHTPa, PEaTH3YIOUMX OCHOBHBIC M JIOTIOJIHUTEIbHBIC
00111eo0pa3oBaTesibHbIE IPOrPaMMBI.

Co3nanue nenrpa «Touka pocta» npeanoaraeT pasBuTue o0pa3oBaTeIbHON HHPPACTPYKTYpPhI 001€00pa30BaTEIbHOM OpraHu3aliy, B TOM
YHCIIe OCHALIEHUE 00111e00pa30BaTeIbHON OpraHu3alnu:

o0opynoBaHWEM, CpeACTBaMU OOYYCHHMsI W BOCHUTAHUS JJIs1 HM3y4eHUs (B TOM YHCIE SKCIEPHUMEHTAIBHOTO) MPEIMETOB, KYPCOB,
JUCHUIUTMH (MOJyJiei) eCTEeCTBEHHO-HAyYHOW HAMpaBICHHOCTH IMPU pealu3allid OCHOBHBIX 0011e00pa3oBaTeNbHBIX MPOrpaMM U
JIOTIOJTHUTEBHBIX 00IIe00pa30BaTEIbHBIX IPOrPaMM, B TOM UHUCIIE AJISl PACIIMPEHUS COACPKaHUS yUEOHBIX peaMeToB «Du3uKa,
«XuMusn», «brHonorus»;

00opyIoOBaHUEM, CPECTBAMHU O0YUCHUS U BOCITUTAHUS IS PEAIU3AIMH MPOTrPAMM JIOTIOTHUTEILHOTO 00PAa30BaHUS €CTECTBCHHO-HAYIHON
HaIlpaBJICHHOCTEM;

KOMITBIOTEPHBIM ¥ HHBIM 000PYIOBAaHHEM.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHbBIC UCCIEAOBAHUS 110 OUOIOTHH YK€ TPYJHO MPEACTaBUTh 0€3 UCIOIB30BaHUs HE TOJIBKO aHAJIOTOBBIX, HO U
M(POBBIX U3MEPHUTENBHBIX MPUOOPOB. B ®enepanbHoM rocyaapctBeHHOM obOpazoBaTenbHoM cranaapte (PI'OC) mponucano, 4TO OJAHUM M3
YHUBEpPCAJIbHBIX YUEOHBIX AEUCTBUN, MTPHUOOPETAEMBIX YUALTUMUCS JAOJKHO CTaTh YMEHUE «IIPOBEACHUSI OIBITOB, IPOCTHIX SKCIIEPUMEHTAIBHBIX
HCCIIEIOBaHUM, MPSAMBIX 1 KOCBEHHBIX U3MEPEHUH € UCTI0JIb30BaHUEM AHAJIOTOBBIX U LIU(POBBIX U3MEPUTENBHBIX TPUOOPOBY.

VY4eOHbIN SKCIEPUMEHT 10 OMOJIOTMH, MPOBOAMMBIA Ha TPaJUIIMOHHOM O00OpYAOBaHHM, 0€3 MpUMEHEHUs HU(POBBIX JadopaTopuil, He

MO>KET IIO3BOJINTH B ITOJTHOM MCpPE PCIINTD BCC 3a1a4YU B COBpeMCHHOI\/JI IIKOJIE. DTO CBA3AHO C PAAOM IIPHUYHH:

TPAAUIIUOHHOC IIKOJIbHOC O60py,I[OBaHI/IC H3-3a OIrpaHUYCHUA TCXHUYCCKHUX BO3MOXKHOCTEH HE IMO3BOISET IMPOBOAHUTHL MHOTUC
KOJIMYCCTBCHHBIC NCCIICIOBAaHUA,

AJATCIIBHOCTDb MPOBCACHUSA OMOJIOrHYECKUX HCCJ’I@I[OB&HH?I HE BCCrJa

COTJIaCyeTcCs C JJIIMTCIbHOCTBIO y‘~I€6HI)IX SaHflTI/II\/'I;

BO3MOXXHOCTE ITPOBCACHNA MHOTHUX I/ICCJ'IeJIOBaHI/Iﬁ OrpaHUYnBaACTCA Tpe6OBaHI/I${MI/I TEXHUKH 0€30IaCHOCTH U ap.

L[I/I(I)pOBa}I J1a60paTopH;1 MMOJIHOCTBIO  MCHACT MCTOAHWKY W  COACPIKAHUC BKCHepHMeHTaHBHOﬁ ACATCIIBHOCTH U PeIIacT

BBIHICIICPCUYNCIICHHBIC HpO6HCMBI. H_II/IpOKI/Iﬁ CIICKTP JAaTYMUKOB IO3BOJIAIOT Y4YalllUMCHd 3HAKOMUTBHBCA C IIapaMETpaMu OHOJIOTHYECKOTO
OKCIICPUMCHTA HC TOJIBKO Ha KaUYCCTBCHHOM, HO W HA KOJWUYCCTBCHHOM YPOBHC. ]_II/I(ppOBaH J'Ia60paTOpI/I$I IMO3BOJISET BECTU JIUTEIbHBIN
OKCIICPUMCHT AAaXKE B OTCYTCTBUU SKCIICPUMCHTATOpPA, 4 4aCTOTA UX PI3MCpCHPII>i HCMOABJIACTHA YCJIOBCUCCKOMY BOCIIPUATHIO.

B nporecce popmMupoBaHus 3KCIIEpPUMEHTAIBHBIX YMEHUH YUEHUK 00ydaeTcsi MpeiCcTaBlIsATh MH(pOpMaIiio 00 UCCIeI0BaHUH B YETHIPEX

BUaax:

B BepOaJbHOM: OMHCHIBATH 3KCIEPHUMEHT, CO3[aBaTh CIOBECHYIO MOJENb JKCHEPHUMEHTa, (PUKCHpOBaTh BHUMAaHHE Ha H3MEPSIEMbIX
BEJTMYHUHAX, TEPMUHOJIOTUH;

® B TAOJIMYHOM: 3aIIOIHSITH Ta6HI/ILU>I AAaHHBIX, JIC)KAIIUX B OCHOBC INOCTPOCHHA Fpa(l)I/IKOB (HpI/I OTOM Yy y4dalllUuXCd BO3HHUKACT NMCPBHUYHOC

MPEACTABICHUE O MacITabax BEJIMUWH);
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¢ B rpadM4ecKOM: CTPOUTH TpaduKH MO TaOJIWYHBIM JAHHBIM, YTO AAET BO3MOXKHOCThH MEpEX0/a K BBIIBHKCHUIO THIIOTE3 O XapakTepe
3aBHCUMOCTH MEXy BETUYMHAMH (IIPU ATOM YYUTENb MOKAa3bIBACT NMPEHMYILECTBO B BU3YaJTU3aAIMH 3aBUCUMOCTEH MEXKy BEIHMUYMHAMH,
HarJsiTHOCTh M MHOTOMEPHOCTH); B BHJE MaTeMaTHMYECKHUX YpaBHEHUU: JaBaThb MaTEeMaTHUYECKOE OMUCAaHHE B3aMMOCBS3U BEIWYHH,
MaTeMaThudeckoe 00o0mIeHue.

¢ (popmupoBaHUE UCCIEIOBATEILCKIX YMEHUN yYaluXcs, KOTOPbIE BBIPAKAIOTCS B CIICAYIOIIUX JEHCTBUAX:

1. ompenenenue mpoOIEMBI,

[IOCTaHOBKA UCCIIEIOBATEILCKOM 3a/1a4H;

IUTAHUPOBAHUE PEIlIeHUs 3aa4u;

MIOCTPOCHHE MO/IEICH;

BBIIBIDKEHUE TUIIOTE3;

HKCIEPUMEHTAIbHAS IPOBEPKA TUTIOTES;

aHaJN3 TaHHBIX YKCTICPUMEHTOB WJIH HAOJIIOICHUIA;

8. (opmynHrpoBaHUE BEIBOJIOB.

[Tocnemaue roapl y ydamuxcs HaOM0naeTcs HU3Kas MOTUBAIMS U3YUEHHsI €CTECTBEHHO-HAYYHBIX AMCUUIUIMH M KaK CJIEICTBHE TaJlCHHE
KayecTBa 00pa3oBaHMUs.

[TocraBisieMbie B IIKOJIBI COBPEMEHHBIE CPENICTBA O0YYEHHs, B paMKax MpoekTa «Touka pocTa», COAEpKaT Kak YK€ XOPOIIO M3BECTHOE
00opy/Z0BaHUEe, TaK U MPUHIMIUAIBHO HOBOE. DTO U(POBBIE Ta0OPATOPUH U JaTYUKOBBIE CUCTEMBI. B 0CHOBY 00pa3oBaTeabHOI MpOrpamMmbl
3aJI0KEHO TPUMEHEHHE IUQPPOBBIX JlabopaTropuil. TemaThka MPeIIoKEHHBIX JKCIIEPUMEHTOB, KOJWYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKType TpPHUMEpPHOW 00pa30BaTENbHOW MpOrpaMMbl 1O OHOJOTHH, cojepkaHuio DeneparbHOr0 TOCYyAapCTBEHHOTO 00pa30BaTEIbHOTO
crarnapta (PI'OC) ocHoBHOTO 006111€T0 00pa30BaHUS.

PaccmoTpenHbIe B TOCOOMH ONBITHI MPOIUTN MIMPOKYIO anpoOariuio. MHOTOJIETHSIS MPaKTHKA MCIIOIb30BaHM XUMUYECKUX pruoopoB, L1J1
B IIIKOJIE TTOKAa3ajia, YTO COBPEMEHHBIE TEXHUYECKHE CPEACTBA OOYUECHHUSI HOBOTO TIOKOJICHUS MO3BOJISIOT JOOUTHCS BBICOKOTO YPOBHSI YCBOCHHS
y4eOHOro Martepuasa, YCTOHYHMBOIO pocTa MO3HABATEIbHOIO MHTEpECa IIKOJBHUKOB, T.€. MPEOA0JIETh T€ MPOOJIEMbI, O KOTOPBIX TaK MHOIO
TOBOPSIT, KOT/Ia pe4b 3aXOJUT O COBPEMEHHOM IITKOJILHOM OHOJIOTHYECKOM 00pa30BaHHH.

MarepuanpHo-TexHuYeckass 0a3za meHTtpa «Touka pocta» BKIO4YaeT B ceOs mudpoBbie gabopaTOpuu, HAOOPHI KJIACCHYECKOTO
000pyZ0BaHUs Ul MPOBEACHHUS OMOJIOTHYECKOTO MPAKTUKYMa, B TOM YHUCIIE C MCIIOJIb30BAaHHEM MHUKPOCKOIIOB. YUYHUTHIBAs MPAKTUYECKHHA OIBIT
MPUMEHEHUs TaHHOTO OOOpYJOBaHMSI HA YpOKax OMOJOTMHM U B NMPOEKTHO-HUCCIIENIOBATENIbCKON JESTENIbHOCTH, CIeJIaH OCHOBHOM akIEHT Ha
ONUCaHUM LU(POBBIX J1abopaTopuil U UX BO3MOXKHOCTAX. [Ipu 3ToM nm¢possie mabopaTopuu B KoMIuiekTauuu «buosorusy», «Komorus»,
dusnonorus» coxepkaT Kak MHIMBUAYallbHbIE JAaTUMKH, TaK M MoBTopsromuecs (tabn. 1). HazBanus mocienHux B NpuBENEHHOHM Tabmuile
BBIJICJIEHBI KypCHUBOM. Hammume mooOHBIX MOBTOPSIONIMXCS TATYMKOB PACIIHPSET BO3MOXKHOCTH TEAarora Mo OpraHU3alliH J1adopaToOpHOTO
MPaKTUKyMa.

No ok~ own
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Taoaunua 1 JlaTuuky nu

OBLIX JIA00PATOPHMIA 110 OMOJOIMH, DKOJOIruN M (hN3MoJI0rnn

Ne n/m buonorus DkoJorus ®uznonorus
1 BiaxxHocTH Bo3ayxa BuiaxxHocTH Bo3gyxa ApTepranbHOro JaBiIeHUS
2 DNEeKTPONPOBOIUMOCTH DIEeKTPOIPOBOIUMOCTH [lynbca
3 OcCBeIEHHOCTH OcBelEHHOCTH OcCBeIEHHOCTH
4 pH pH pH
5 TemmepaTypsl OKpyXaroliei cpeabl TemnepaTypsl OKpyXaromiei cpebl Temnepatypsl Tena
6 Hurpar-nonos YacToThl AbIXaHUS
7 XIIOpHUI-MOHOB Yckopenus
8 3ByKa OKI’

9 BnaxxnocTu noussl Cunsl (3promerp)
10 Kucnopona
11 OnTHyeckoi MIOTHOCTH 525 HM (KOJIOpUMETP)
12 Ontrueckoit motHocTH 470 HM (KOJIOpHMETD)
13 MyTtHOCTH (TypOUIUMETD)
14 Oxwucu yriepona

JlaTyuky ¥ JONOTHUTEIbHbBIE MaTepHallbl (IIEPEX0IHUKH, YyBCTBUTENIBHBIE JIEMEHThI, METOIMYECKHE MaTepHaIbl, 3apsJHOE YCTPOMCTBO U
1p.) KOMIUIEKTYIOTCS B KOPOOKH-YEMOAAHBI.




[TPOEKT
YueOHO — MeTOANYECKHIT KOMILIEKT

» Ilporpamma ocHOBHOrO o0miero obOpa3oBanust 1o Owonoruu. 5—9 kmaccel. ABtopel: B. B. Ilaceunuk, B. B. JlaTiommus,
I'. T'. llIsenos, 2016

> buonorus. bakrepuu, rpudsl, pactenus. 5 ki.: yue6. s odmeoOpasosar. Yupexaenuii . - B. B. [Taceunuk. — M.. - [Ipoda, 2016.

> buonorus. MHoroodpasue mOKpeITOCEMEHHBIX pacTeHUi. 6 KiI.: yueb. as oduieoopasosar. yupexaenuii / B.B. [Taceunuk. — M.: [Ipoda,
2017.

> buonorus. )KusotHsle. 7 KiI.: yue0. a1 00meoopaszosar. yupexaenuii / B.B. Jlattomun, B.A. [lankun. — M.: JIpoda, 2017.

> buonorus. Yenosek. 8 ki1.: yueb. s odueoobpasosar. yupexaenuii / J1.B. Konecos, P.JI. Mam, U.H. bensie. — M.: JIpoda, 2018.

> buonorus 9 wi.: yued. s obmeoOpasopar. yupexaenuit /| A.A. Kamenckwuii, E.A. Kpukcynos, B.B. Ilaceunuk, I'.I'. IlIBenoB. M.:
[Ipocsemenue, 2018

1) IlnaHupyeMble pe3yJIbTAaThl 0CBOCHHS Y4eOHOI0 peaMeTa.
1.1. JImyHoOCTHBIE pe3yJbTaThl

VYyamuecs T0JKHBI: — UCTIBITBIBATH YYBCTBO TOPJOCTH 32 POCCUMCKYIO OMOJIOTUYECKYIO HAYKY;
— CIIEANTH 33 COONIOICHUEM MPABUII MOBEACHHUS B TIPUPO/IE;
— TMOHUMATh OCHOBHBIE (DaKTOPBI, ONPEICISIONINE B3aUMOOTHOIIICHHS YeTIOBEKa 1 MTPUPOJIbI;
— YMETb peajIn30BbIBATh TEOPETUYECKHE TO3HAHUS HA IPAKTUKE;
— TIOHUMATh IIEHHOCTH 3JI0POBOT0 U 6€30MacHOro 00pasa KU3HHU;
— MPU3HABATH IIEHHOCTH KU3HU BO BCEX €€ MPOSBICHUAX U HEOOXOAUMOCTh OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHSI K OKpPY>KaIOIIeH cpeie;
— OCO3HABaTh 3HAUCHUE CEMbH B )KM3HH YeJIOBEKA U 0OIECTBa;
— IPUHUMATh [IEHHOCTH CEMEWUHOW KU3HH;
— YBaXXUTEIIbHO U 3a00TIIMBO OTHOCUTHCA K WIEHAM CBOCH CEMbH,
— TIOHUMATh 3HAYCHUE 00YUCHUS I TTOBCETHEBHOM KM3HU M OCO3HAHHOTO BBIOOpA Mpodeccuu;
— MPOBOJUTH pabOTy HAJl OITMOKAMHU JJIsl BHECEHHUSI KOPPEKTUB B YCBaUBaeMbIe 3HAHUS,
— TPU3HABATh MPABO KaXJOT0 Ha COOCTBEHHOE MHEHUE;
— ¢opMHpPOBATH YMOLIMOHATHEHO-TIOOKUTEILHOE OTHOIIIEHHE CBEPCTHUKOB K ce0e uepes ITy00Koe 3HAHHE 300JI0TUYECKON HAYKU;
— TPOSIBJISITH TOTOBHOCTh K CAMOCTOSATEIBHBIM MOCTYIIKaM U JIEHCTBUSM Ha 0JIaro MpUpPO/IbI;
— YMETh OTCTauBaTh CBOIO TOUKY 3PCHHUS;
— KPUTHUYHO OTHOCHUTHCSI K CBOUM TTOCTYITKaM, HECTH OTBETCTBEHHOCTH 32 UX MTOCJIC/ICTBHS;
— YMEeTh CIIYIIaTh W CIBIMIATh APYroe MHEHHE, BECTH TUCKYCCHUIO, ONMEPUPOBaTh (haKTaMu Kak IS JTOKa3aTeIbCTBA, TaK M JJISi OTMPOBEPKEHUS
CYILECTBYIOIIETO MHEHHUSI.
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1.2.

MeTaﬂpe}IMeTHLIe PE3yIbTaTbI

Mesknpe/iMeTHbIE OHATHSA:

CUCTCMATU3UPOBATL, COIIOCTABJIATh, AHAJIM3UPOBATD, O606H_[aTb U  HHTCPIIPCTUPOBATDH I/IH(bopMaHI/IIO, COACPKAINYIOCA B T'OTOBBIX

HH(pOPMaIIMOHHBIX 00BEKTAX;

BbIACIIAAThL TJIABHYHO U I/I36BITO‘IHy}O I/IH(l)OpMaL[I/IIO, BBITIOJIHATE CMBICJIOBOC CBCPTBIBAHHUC BBIACICHHBIX q)aKTOB, MBICHCfI; MMpeaACTaBJIATb

nH(pOpMAaIIHIO B CKATOH CI0BECHOM opMe (B BHJIE TIJIaHA WIIM TE3UCOB) M B HATJISATHO-CUMBOJIMYECKOHN opme (B BUIE TaOIUIl, TpaUUECKUX CXEM

" auarpamm, KaptT MOHSITUI — KOHICIITYAJIbHBIX JUAI'PAMM, OTIOPHBIX KOHCHCKTOB);

3aIllOJIHATH U AOIIOJTHATH Ta6JII/IIII)I, CXCMbI, AUarpaMmbl, TCKCTbI

OBJIAJACHUC 06y‘IaIOIJ_II/IMI/IC$I OCHOBAaMH YHMTaTEIbCKOMN KOMIICTCHII MU, HpI/IO6pCTCHI/IC HAaBBIKOB pa6OTBI C HHCI)OpMaHHCIZ, y4acCTue B HpOCKTHOﬁ,

HCCHCﬂOB&TCHLCKOﬁ JACATCIIbHOCTH.

PerviasituBupie YV/I:

YMeHHne caMOCTOSTEIbHO OIIPECACIIATEL LCIIN 06y‘leHI/I}I, CTaBHUTb U (I)OpMy.]'II/IpOBaTB HOBBIC 3a/1a4l B yqe6e U MO3HaBaTEIbHON ACATCIIbHOCTH,
Ppa3BUBATb MOTUBBI U HUHTCPCCHL CBOEM ITO3HABATEIbHOM ACATEIbHOCTH. O6yqa}01111/1171051 CMOXKCT:

aHAJIM3MPOBATH CYNIECTBYIOININE U TUNIAHUPOBATH OyAyIIne 00pa3oBaTebHbIC pE3yIbTaTHhI,

UICHTUPUIIMPOBATH COOCTBEHHBIE MTPOOJIEMBI U OTNIPEIEATh TIaBHYI0 MPOOIeMYy;

BBIIBUTaTh BEPCUH PEIICHUS TPOOIEMBI, (POPMYITHPOBATH THIIOTE3bI, MPEIBOCXUIIATH KOHEUHBIN Pe3yNbTaT;

CTaBUTH LIEb ACITETFHOCTH Ha OCHOBE OMPEICTICHHON MPOOIEMBI U CYIIECTBYIOIINX BO3MOXKHOCTEH;

(dhopMyIIpOBaTh YYeOHBIC 3aJIa4YH KaK IIard JJOCTHKEHUS TIOCTABJICHHOM TSN eI TeITbHOCTH;

00OCHOBBIBATH 1€JI€BBIC OPUEHTUPHI U IPUOPHUTETHI CCHUTKAMU Ha IEHHOCTH, YKa3bIBasi U 00OCHOBBIBAS TIOTUYECKYIO TIOCTIEI0BATEIHHOCTh
I1aroB.

YMeHue caMOCTOSATEBHO TUTAHUPOBATh MTYTH JOCTHKCHHS IIEJIeH, B TOM YHCJIe aJbTePHATUBHBIC, OCO3HAHHO BBIOMPATH Hamboee

s exTuBHBIC CITOCOOBI pelIeHNs YIeOHbBIX U MTO3HABATENBHBIX 3a7a4. OOyJaronuics CMOXKET:

OTIpeeTAThH HEOOXOAUMEIE IeCcTBHE(S1) B COOTBETCTBUU C y4eOHOH M TTO3HABATENHLHOM 33a/]a4eli M COCTABIIATH AJITOPUTM UX BBHITIOTHEHUS;
000CHOBBIBATh U OCYIIECTBIISITH BEIOOP Hambosee 3 PeKTHBHBIX CIOCOOOB pellieHUs YIeOHBIX U MTO3HABATEIIbHBIX 3a71a4,
OTIpeEIATE/HaXOJUTh, B TOM YHUCJIE U3 MPEAJI0KEHHBIX BAPUAHTOB, YCIOBUSA /Ul BHIIIOJHEHHUS Y4eOHOM U MO3HABAaTEIbHOM 3a/1auH;

BBICTpAaWBAaTh )KU3HCHHBIC ITJIAHBI HAa KPATKOCPOYHOC 6yz[ymee (SaHBJ'IHTB LEJICBBIC OPUCHTUPBI, CTAaBUTh aJICKBATHBIC UM 3aJa4ul U
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IpesaraTh AeUCTBUS, YKa3blBas U 0OOCHOBBIBAsI JOTMYECKYIO IIOCIEA0BATEIbHOCT 111aroB);

BBIOMPATH U3 IPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIILHO HCKATh CPEICTBA/PECYPCHI ISl PELICHUS 3a/1a4H/ TOCTHKECHUS 11ETIH;

COCTaBJIATH IUIaH PEUIEHUsI TPOOJIEMBI (BBIIIOJHEHUS IIPOEKTA, IPOBEACHUS UCCIIEIOBaHMS);

OIIpeNIeNIATh IOTECHIIMAIbHbIE 3aTPYAHEHUS NP pellIeHNH y4eOHOM 1 I03HaBaTeNbHON 3a/1aul M HaXOAUTh CPEACTBA ISl UX YCTPAHEHHUS;

OIMCBIBATH CBOH OMBIT, OOPMIISISL €r0 AJIS MepeJadn IPYTUM JIFOJSIM B BUAE TEXHOJIOTHU PEHICHUS MPAKTUYECKHUX 3a]ad OMpPeeICHHOTO

KJiacca,

IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

YMeHue COOTHOCUTh CBOU JAEWUCTBUS C IUIAHUPYEMBIMHM pE3YJIbTaTaMH, OCYLIECTBISITH KOHTPOJb CBOEH JAEATEIbHOCTH B IIpOILECCE
JOCTHKEHUS pe3yJIbTaTa, ONpeelsiTh CIoCO0bl ASHCTBUI B paMKax HpPEJIOKEHHBIX YCIOBHH U TpeOOBaHMM, KOPPEKTHUPOBATh CBOU JEHCTBUS B
COOTBETCTBHUM C U3MEHSIOIIEHCS cuTyaruei. O0ydaronuiics CMOXKeT:

OINpEENATh COBMECTHO C II€IaroroM M CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX PE3yJIbTaTOB W KPUTEPUM OLIEHKH CBOEW Yy4eOHOM
JIESITENIBHOCTH;

CHCTEMaTU3UpOBaTh (B TOM 4YHCIE BbIOMPATh NMPUOPHUTETHBIE) KPUTEPUU IUIAHHUPYEMBIX PE3yJIbTAaTOB M OLIEHKU CBOEH AEATeNbHOCTH;

0oTOMpaTh MHCTPYMEHTHI JJIS1 OLIEHUBAHUS CBOEH JEATEIbHOCTH, OCYIIECTBIISATh CAMOKOHTPOJb CBOCH JEATENbHOCTH B paMKax
MPEUIOKEHHBIX YCIOBUH U TpeOOBaHUIA;

OLIEHUBATb CBOIO JESITEIbHOCTD, apTyMEHTUPYS IPUYUHBI TOCTHKEHUS UM OTCYTCTBHS IIJIAHUPYEMOIO Pe3yJIbTaTa;

HaXOJIUTh IOCTaTOYHBIE CPEJCTBA ISl BBIMOJIHEHHS YU€OHbBIX ACWCTBUI B N3MEHSIOLICHCS CUTYalluU W/UITH MIPH OTCYTCTBUU INIAHUPYEMOTO
pe3yInbTarta;

paboTasi o CBOEMY IJIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JESITEIbHOCTh HAa OCHOBE aHAIM3a M3MEHEHUI CUTyalluu Ul TMOTy4eHUs
3aMJIaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ynbTara;

YCTaHABIIMBATh CBS3b MEX/Y MTOJIyUEHHBIMH XapaKTepUCTUKAMU MPOAYKTa M XapaKTepUCTHKAMU Mpoliecca AeITeIbHOCTH U M0 3aBepUICHUH
JESTEIbHOCTH ITPEAIaraTb N3MEHEHNE XapaKTEPUCTUK ITpoLiecca sl MOJIYYEHHs yIyUIIEHHbIX XapaKTepUCTHK IPOAYKTA;

CBEPATh CBOM JEHCTBHUS C LEIIBIO U, IPU HEOOXOJUMOCTH, UCIIPABIIATH OIIMOKH CAMOCTOSATENIBHO.

YMeHue o1leHUBaTh TPABUIILHOCTD BBIITOJIHEHUS! y4eOHOH 3a1a41, COOCTBEHHBIE BO3MOKHOCTH €€ peleHHs. O0yJaromuics CMOXKET:

OTIpeAEIATh KPUTEPUHU MPABUILHOCTU (KOPPEKTHOCTH) BBIIIOJIHEHUS y4eOHOM 3a71auu;
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aHAJIM3UPOBATH U 0OOCHOBBIBATH PUMEHEHUE COOTBETCTBYIOLIETO MHCTPYMEHTAPHS JUIs BHIIOJTHEHUS Y4eOHOU 3a/1a4H;

CBOOOHO IMOJIB30BAThCS BBIPAOOTAHHBIMU KPUTEPHSIMH OIEHKHA U CAMOOLIEHKH, UCXOIS U3 IIETTH U UMEIOIINXCS CPEICTB, pa3auyast
pe3yNbTaT U CiocoObI IeHCTBUN;

OLICHUBATh MPOJYKT CBOEU NEATENLHOCTH MO 3aJaHHBIM W/WJIM CAMOCTOATEIBHO OMNPEJCICHHBIM KPUTEPHUSIM B COOTBETCTBHH C LIEJIbIO
NesITeNIbHOCTH;

000CHOBBIBaTh JOCTHKHMOCThH LIETTU BBIOpaHHBIM CIIOCOOOM HAa OCHOBE OIEHKM CBOMX BHYTPEHHUX PECYpPCOB M JIOCTYITHBIX BHEUTHHX
pECypCoB;

(UKCHPOBATH M AHATM3UPOBATH TMHAMUKY COOCTBEHHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB.

Brnanenue ocHOBaMH CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHSATUS PEIICHUH W OCYIIECTBIEHUS OCO3HAHHOTO BhIOOpa B y4yeOHOU H
no3HaBaTeIbHOU. OOYyJarOIINIICS CMOXKET:

HaAOJI0/IaTh U AHAIU3UPOBATh COOCTBEHHYIO YUEOHYIO M [T03HABATEIBHYIO ACSITEILHOCTD U IEATEIBHOCTh IPYTHX 00yYaroNIuXcs B Mpoiiecce
B3aUMOIIPOBEPKHU;

COOTHOCHUTH peajbHbIE U TUTAHUPYEMBIC PE3YIIbTaThl MHIUBUIYAIbHONW 00pa30BaTEIbHOM NEATEIbHOCTH U J€JIaTh BHIBOJIBI,

MIPUHUMATH PEIICHHUE B YYCOHOM CUTYaIlMU U HECTU 32 HETO OTBETCTBEHHOCT;

CaMOCTOSITENTLHO OMPEENSITh MPUIUHBI CBOETO yCIeXa MM HeycIeXa U HaXOAUTh CIIOCOOBI BHIXO/A U3 CUTYAIlMH HEYCIIeXa;

PETPOCIIEKTUBHO OIPEACIIATh, KaKhe NEHCTBUS IO PEIICHUI0 YYEOHOW 3aJayd WM TapaMeTphl 3THX JCHUCTBUN NPHUBEIH K MOIYYEHUIO
HUMEIOIIETOCs MPOIYKTa YIeOHOH 1eATeTbHOCTH;

JIEMOHCTPHUPOBATh TMPUEMBI PETyJSIHUHA MCHXO0(U3UOIOTUUECKUX/ IMOIMOHATBHBIX COCTOSHUM ISl JTOCTHIKEHUS d(PQeKTa yCIOKOCHHS
(ycTpaHeHUs SMOIMOHATBHOW HAMpPsDKEHHOCTH), 3(eKTa BOCCTAHOBJICHHS (OCIA0NCHUS TPOSIBICHUN yToMieHHs ), d¢(deKTa aKTHUBU3AIUU

(HOBLIH_ICHI/ISI HCHXO(I)HSHOHOFHQGCKOﬁ pCaKTI/IBHOCTI/I).
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Ilo3naBatenbHpie YV/I

YMeHue omnpenensTh MOHSTHs, CO3/[1aBaTh OOOOIICHHS, yCTaHABIWBATh AHAJIOTHH, KIACCU(PUIIMPOBATH, CAMOCTOSATEIHHO BLIOUPATH
OCHOBaHUSI W KpUTEpHH [UIsl KJIacCHU(DHKAIUKM, YCTAHABIMBATh MPUYMHHO-CICICTBEHHBIC CBS3U, CTPOHWTH JIOTUYECKOE PpAaCCYKICHHE,
yMO3aKIro4YeHne (MHAYKTUBHOE, EAYKTUBHOE, 110 aHAJIOTUH) U JIeNaTh BbIBObL. O0yUYarONIHIICS CMOXKET:

e TOIOMPATH CIOBA, CONMOYHMHEHHBIC KJIFOUEBOMY CIIOBY, OMPEISISIOIINE €T0 MMPU3HAKHA 1 CBOHCTBA;

e BBICTpaMBaTh JOTHUYECKYIO LIETIOUKY, COCTOSIIYIO M3 KIFOUEBOT'O CJIOBA U COMOAYNHEHHBIX €MY CIIOB;

e BBIICATH OOIIUH MPU3HAK ABYX WM HECKOJIBKUX IIPEIMETOB WIIH SBICHUHN U OOBSICHITH UX CXOJCTBO;

e O0BEAMHSATH MPEIMETHl U SIBICHUS B TPYIIIBI MO ONPEAETICHHBIM MPU3HAKAaM, CPAaBHUBATh, KJIAaCCU(UIUPOBATH U 0000aTh QaKThl U
SIBJICHUS;

e BBIICTIATH SIBJICHHUE U3 OOIIETO Psijia APYTUX SBIICHUM;

e OMNpEAeNsATh OOCTOSATENBCTBA, KOTOPHIE MPEAIIECTBOBAIN BOSHUKHOBEHUIO CBSI3U MEXKIY SBICHUSMHU, U3 ITHX 0OCTOSTENLCTB BBIICISTh
OTIpEIETISIONIUE, CTIOCOOHBIE OBITH MPUYMHON JAHHOTO SIBJICHUS, BBISIBIISTH PUYHHBI U CIIEACTBUS SIBICHUN;

e CTPOUTH PACCYXJCHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM M OT YaCTHBIX SIBJICHUI K OOIIUM 3aKOHOMEPHOCTSIM;

e CTPOUTH PACCYXJCHHE HAa OCHOBE CPAaBHEHUS MPEAMETOB U SBJICHHH, BbIIETAS MPU 3TOM O0IIIKE MPU3HAKY;

e U3JATaTh MOJYYCHHYIO HHPOPMAIUIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoil 3a/1auu;

e CaMOCTOSITENILHO YKa3bIBAaTh Ha MH(POPMAIINIO, HY>KJAIOIIYIOCS B TIPOBEPKE, MpejIarath U MPUMEHSTh CIIOCOO TPOBEPKH JIOCTOBEPHOCTH
uH(pOpMaINH;

e BepOanM30BaTh IMOIMOHATHFHOE BIICUATIICHHE, OKa3aHHOE Ha HETO UCTOYHHKOM,;

e OOBSICHSATH SBJICHHUSI, IPOIIECCHI, CBSI3U U OTHOIIICHUS, BBISBIIIEMbIC B XO/I€ TIO3HABATEIHLHON M MCCIIEIOBATEIHCKOMN JAEATEIHHOCTH
(mpuBOIUTH OOBSCHEHHE C H3MEHEHHEM (POPMBI MPECTABICHUS; OOBACHSTH, NETATH3UPYS WU 0000111ast; OOBSICHATE C 3aJaHHOU TOUKH 3PCHUS);

e BBIABIATH M HA3bIBATh NPUYMHBI COOBITHS, ABJCHUSA, B TOM YHCIIC BO3MOXKHBIE / HarbOoiee BEPOATHBIC MPUUNHBI, BO3MOKHBIE
MOCJIE/ICTBHS 33JJaHHOM MPUUYKHBI, CAMOCTOSITEILHO OCYIIECTBIISISI IPUYMHHO-CIIEACTBEHHBIN aHAIIN3;

e JIeNaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHaIHM3a Pa3HBIX TOYEK 3PEHUs, MOATBEPKIATh BBIBOJ COOCTBEHHOH aprymMeHTanued Wiu
CaMOCTOSITENILHO MOTYYeHHBIMU JAHHBIMHU.

YMenune CO3aaBaThb, NPUMCHATL U HpeOGp%OBLIBaTB 3HAaKU U CUMBOJIbI, MOJCTIN U CXCMbI IJI PCIICHUSA y‘-IGGHI:IX U IIO3HAaBaTCIIbHBIX 3aJa4.
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OOyJaromuiicss CMOXET:

e 0003HaYaTh CAMBOJIOM M 3HAKOM MPEAMET U/HUJIH SIBIICHHE;

e OIPENCNAThH JIOTHYECKHUE CBSI3M MEXIY MPEIMETaMU W/WIHN SBICHUSMH, 0003HAYaTh JaHHBIC JIOTHYECKUE CBSI3H C IMIOMOIIBIO 3HAKOB B
cXeMe;

e CO3J1aBaTh a0CTPAKTHBIN WM PeabHbII 00pa3 MpeaMeTa 1/UilH SBICHHS;

e CTPOUTH MOJICNIb/CXEMY Ha OCHOBE YCJIOBHH 3a/1a4¥ W/WIIM CII0C00a e peIIcHHS,

e CO3/1aBaTh BepOalbHBbIC, BEIIECCTBEHHbIE M HMH(GOPMAIMOHHBIE MOJEIN C BBIICICHUEM CYIIECTBEHHBIX XapPAKTEPUCTHK OOBEKTa JUIS
OIpeeIeHUs crioco0a perIeHus 33141 B COOTBETCTBHHU C CUTYallHEH;

e TNPeoOpa30BBIBATh MOAEIH C IIEIbIO BHISBICHHS OOIIMX 3aKOHOB, ONPECIISIONINX JaHHYIO IIPEIMETHYIO 00J1acTh;

e TIEPEBOJUTH CIOXKHYIO IO COCTaBY (MHOTOACTIEKTHYIO) HH(OPMAIMIO U3 TpaduuecKoro uin GopMaTu30BaHHOTO (CHMBOJIBHOTO)
IPE/ICTaBICHUS B TEKCTOBOE, M HA00OPOT;

e CTPOHTH CXEMY, AITOPUTM JCHCTBHSI, UCTIPABIISTH MIIK BOCCTAHABIMBATH HEU3BECTHBIN paHee aliTOPUTM Ha OCHOBE UMEIOIIECTOCS 3HAHUSI
00 00BbeKTe, K KOTOPOMY ITPUMEHSIETCSI aJITOPUTM;

e CTPOHWTH JIOKA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

e AHAIM3UPOBATH/PEIIEKCUPOBATH OIBIT Pa3pabOTKU U pear3anu yaeOHOTO MPOEKTa, HCCIIETOBaHUS (TEOPETUIECKOTO, SMITUPHIECKOTO)
Ha OCHOBE MPEUIOKEHHOW MPOOIEMHOI CUTYalluy, MOCTaBICHHOW 1IeTH W/WJIH 33JaHHBIX KPUTEPHEB OIICHKH MPOIYKTa/pe3ynbTaTa.

CwmpicrioBoe ureHue. OO0yUYaronIuiicss CMOXKET:

e HaxXoJUTh B TEKCTE TpeOyeMyIo HH(OPMALUIO (B COOTBETCTBHH C IIEISIMU CBOCH JIESTEIBHOCTH);

e OpPUEHTUPOBATHCS B COJIEPKAHUM TEKCTA, IOHUMATh LIEIOCTHBINA CMBICI TEKCTa, CTPYKTYPHPOBATh TEKCT;

e YCTaHaBIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHIA, SIBICHUH, IPOLIECCOB;

e PE3IOMHPOBAThH TTIABHYIO HJICIO TEKCTA;

e MPeoOPa3OBBIBATH TEKCT, IIEPEBOJIS» €T0 B IPYTYIO MOJATbHOCTh, HHTEPIPETHPOBATH TEKCT (XYA0KECTBEHHBIN U HEXYI0KECTBCHHBINA —
yueOHBIH, HAyYHO-TIONMY/IAPHBIA, HHPOPMAIMOHHBIH, TeKCT NoN-fiction);

e KPUTHYECKHU OILICHWBATH COZICPKAHUE U POPMY TEKCTa.

dopMHUpOBaHUE U Pa3BUTHE HKOJIOTMUYECKOTO MBIIUICHUS, YMEHHE NPUMEHATh €ro B MO3HaBaTeNIbHON, KOMMYHHUKAaTUBHON, COI[MAIbHOMN
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MPaKTUKE U POPECCUOHATBLHON oprueHTanuu. OOyJaronniics CMOXKET:

e OIPENEIATh CBOE OTHOLIECHHUE K IPUPOIHON CPENE;
e AHAIM3UPOBATH BIUSHUEC YKOJOTUIECKUX (DaKTOPOB HA CPETy OOMTAHUS KUBBIX OPTaHU3MOB;
e IMPOBOJWUTH NPUYMHHBIN U BEPOATHOCTHBIN AHAIN3 SKOJIOTUYECKUX CUTYalIUN;
e TPOTHO3MPOBATH U3MEHEHUS CUTYAIIMH TIPU CMEHE ICUCTBUS OJHOTO (haKTopa Ha JAeicTBHE APYroro (pakTopa;
e pACHpPOCTPAHSTH IKOJIOTHUECKUE 3HAHUS U YUaCTBOBATh B MPAKTUYECKUX JEJIax MO 3alIUTE OKPYKAKOMIEH CPEbI;
e BBIpaXaTh CBOE OTHOLIEHUE K IPUPOJIC YePEe3 PUCYHKU, COUMHECHHSI, MOJICIIU, TPOESKTHBIE PAOOTHI.
o Pa3BuTHe MOTHMBALUU K OBJAQJCHUIO KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHHUS CIIOBapei M JIPYruX MOUCKOBBIX cucTeM. OOydaromuiics
CMOJKET:
e OmpeaensaTh HEOOXOMMBIE KIIFOUEBEIC TOMCKOBBIC CIIOBA U 3aIIPOCHI;
® OCYIIECTBJISATH B3aUMO/ICHCTBHUE C AIIEKTPOHHBIMU IOMCKOBBIMHU CUCTEMAMH, CIOBAPSIMHU;
e (opmMupoBaTh MHOKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX HCTOUYHUKOB ISl 00 bEKTUBU3AIINN PE3yIbTATOB MOUCKA;

e COOTHOCHUTD IMOJYUCHHBIC PC3YJIbTATEI IIOUCKA CO CBOCH JIESITEILHOCTBIO.

KommynukatupHeie YV/I

YMeHue opraHu3oBbIBaTh yu€OHOE COTPYTHUYECTBO U COBMECTHYIO JESATEIIBHOCTh C YUUTENIEM U CBEPCTHUKAMU; paboTaTh UHAUBUAYAIBHO
U B IpyIIe: HaXOAUTh oOIlee pelieHre W paspeliarh KOH(IMKTHI Ha OCHOBE COIJIACOBAHHWS IMO3UIMHA M ydeTa MHTEPEcoB; (OPMYIHPOBATH,
apryMEeHTHPOBAaTh M OTCTaUBaTh CBO€ MHeHHE. OOyUaromunics CMOXKET:
-OIpeiesTh BO3MOXHBIE POJIM B COBMECTHOM J1€ATEIbHOCTH;
-UrpaTh OMPEEIIEHHYIO POJIb B COBMECTHOM JI€ATEIbHOCTH;
-IPUHUMATh MO3MIINI0 coOeceIHUKa, TOHUMAs MO3UIIMIO IPYTroro, pa3inyaTh B €r0 peyr: MHEHUE (TOUKY 3pEHUs), 10KA3aTEIbCTBO (apTyMEHTHI),
(bakThl; TUTIOTE3bI, AKCUOMBI, TEOPHH;
-OIpeeNsATh CBOU JCHCTBUS U IEHCTBUS MapTHEPa, KOTOPbIe CIOCOOCTBOBAIN MU MPENATCTBOBAIM IPOAYKTHBHON KOMMYHUKAIINUN;
-CTPOUTH MTO3UTHUBHBIE OTHOILICHUS B IpOLIEecce YUeOHOM U MO3HABATEIbLHOMN IEATEIIHOCTH;
KOPPEKTHO U apryMEHTHPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCHH YMEThb BBIIBHIaTh -KOHTPApTryMEHTHI, Iepedpa3upoBaTh CBOIO

MBICJIb (BJIaZ[GHI/Ie MCXaHHU3MOM OKBUBAJICHTHBIX 3aMeH);
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-KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABATH OIIMOOYHOCTH CBOECTO MHEHHUS (€CIIH OHO TaKOBO) U
KOPPEKTUPOBATh €T0;

-TpeiaraTh albTePHATHBHOE PEIIeHNE B KOH(IMKTHON CUTYalluu;

-BBIACTIATH OOIIYIO TOUKY 3pEHHSI B AUCKYCCHU;

-JIOTOBAPUBATHCSA O MPABUJIAX U BOIPOCAX Il OOCYKICHHS B COOTBETCTBHH C ITOCTABICHHOM MEpe] TPYIIOoN 3a1auei;

-OpraHU30BHIBaTh y4eOHOE B3aMMOACHCTBUE B IPyMIe (ONpeAesaTh OOIINE EIH, PACTIPEACIISATh POJIH, IOTOBAPUBATHCS IPYT C IPYTOM U T. 11.);
-yCTpaHATh B paMKax JIUajiora pa3pbiBbl B KOMMYHHUKAI[MH, OOYCIIOBJIEHHbIE HEIMOHMMaHHEM/HEIPUATHEM CO CTOPOHBI COOEceIHUKa 3aj]layd,
(bopMBI HIIH COZIEpIKaHUs TUaJIora.

YMeHue 0CO3HaHHO MCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajJadyell KOMMYHMKAUUU U1 BBIPDAKEHUS CBOMX UYYBCTB, MBICIECH U
noTpeOHOCTEeH [UIsl MIIaHUPOBAHUS U PEryJIILUU CBOEH JeATEeNIbHOCTH; BIaJJeHHE YCTHOM M MUCHbMEHHOW peubl0, MOHOJIOTMYECKON KOHTEKCTHOM
peubto. OOyyaroLUUics CMOXKET:

-ONpeAeNaTh 3aJauy KOMMYHHMKAIIUK U B COOTBETCTBUHU C HEW OTOUMPATh peueBble CPEICTBA;

-0TOMpaTh U UCTOIb30BaTh PEUEBbIE CPEACTBA B IPOIIECCE KOMMYHUKAIIMH C IPYTUMHU JIFOJIbMU (JIMAJIOT B Tape, B MaJIOHN Irpynne u T. 1.);
-PEACTaBIATh B YCTHOM MJIM MUCbMEHHOU (hopMe pa3BepHYTHIH IJIaH COOCTBEHHON J€SITEIbHOCTH;

co0Jr0AaTh HOPMBI ITyOJIMYHOM peUH, pErJIaMEHT B MOHOJIOT€ M IMCKYCCUU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a1a4ei;

-BBICKA3bIBaTh U 00OCHOBBIBATh MHEHHE (CYX/I€HKE) U 3allpallliBaTh MHEHHE apTHEPa B paMKax JMajora;

-IIPUHUMATh PEIICHUE B XO€ AUAJIOTa U COTJIaCOBBIBATD €TI0 C COOECETHUKOM;

-CO3/1aBaTh MMCbMEHHBIE «KJINITUPOBAHHBIE» U OPUTHHAIbHBIE TEKCTHI C UCIIOIH30BAaHUEM HEOOXOAUMBIX PEUEBBIX CPEJNICTB;

-HCTI0JIb30BaTh BepOasibHbIE CPEICTBA (CPEACTBA JIOTMUECKOM CBSI3M) JUISI BBIJIEIIEHUS CMBICTIOBBIX OJIOKOB CBOETO BBHICTYIIJICHUS;

-MCIO0JIb30BATh HEBEpOaIbHBIE CPEJICTBA MITH HATJISIHBIE MaTepUalIbl, IIOATOTOBICHHbBIE/OTOOPaHHBIE IT0]] PYKOBOJICTBOM YUUTEIs;

-Jie7aTh OLIEHOYHBIM BBIBOJ O JOCTH)KEHUU LIEJIM KOMMYHHMKAILMU HENOCPEACTBEHHO IOCIE 3aBEPIICHHUS KOMMYHMKAaTUBHOIO KOHTAaKTa U
00OCHOBBIBATH €TO.

@®opMupOBaHUE U Pa3BUTHUE KOMIETEHTHOCTH B OOJIACTH HCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruil (mamee — UKT).
OO0yuaromuiicsi CMOXKET:

-11€JICHAIPaBJICHHO UCKATh U MCIIOIb30BaTh HH(POPMAIIMOHHBIE PECYPChI, HEOOXOIMMBIE [T PEIICHUs YIeOHBIX H PAKTUYECKHX 337124 C TIOMOIIBIO
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cpeactB UKT;

-BBIOMpATh, CTPOUTH W HCIIOJIB30BaTh aJIEKBATHYIO WH(MOPMAIMOHHYIO MOJENb I NepeAadd CBOMX MBICICH CPEICTBAMU ECTECTBEHHBIX MU
(opManbHBIX SA3BIKOB B COOTBETCTBUU C YCIOBUSAMU KOMMYHHUKAIIHH;

-BBIACTISTh MHPOPMALIMOHHBIN aCMIEKT 33]]a4H, OTIEPUPOBATH TAHHBIMH, HCIIOJIb30BaTh MOJICNb PEIICHHS 3a1a4H;

-MCII0JIb30BaTh KOMIIbIOTEPHBIC TEXHOJIOTMHU (BKJIIOYas BbIOOp aJeKBAaTHBIX 3aJau€ MHCTPYMEHTAIbHBIX MPOrPaMMHO-AMNMAPATHBIX CPEACTB U
CEpBUCOB) sl peIIeHus] HHOOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3a[a4, B TOM YHCJIC: BHIYMCICHUE, HATMCAHUE MHCEM, COUNHEHHUH,
JIOKJIa/10B, pedepaToB, CO3/1aHUE MTPEe3eHTALU U ap.;

-MCII0JIb30BaTh HH()OPMALIHIO C YUETOM 3TUUYECKUX U IIPABOBBIX HOPM;

-co371aBaTh MH(OPMALMOHHBIE PECYpChl pa3HOro THUMA M U1 Pa3HbIX ayAUTOpHUll, coOmonaTh HMHGOPMALMOHHYIO TUTHEHY M IIpaBHiIa

MH(POPMAIIMOHHON 0€30MacHOCTH.
1.3. IlpeaMeTHbIe pe3VIALTATHI:

B pe3yabTarte udyuyeHusi Kypca 6M0JI0THM B OCHOBHOM 1IKOJI€:

BbIMyCKHUK HAy4YHMTCSl I0JIb30BaTbCS HAyYHBIMH METOJAMH JUIS pacllO3HaHMs OMOJIOTMYECKHUX NMpoOJieM; JaBaTh HaydyHOE OOBSICHEHUE
OouosiornyeckuM (pakram, Mporeccam, sIBICHUSIM, 3aKOHOMEPHOCTSIM, UX POJHM B JKU3HU OPraHU3MOB M YEJIOBEKAa; MPOBOAUTH HAOMIONEHUS 3a
KHUBBIMH OOBEKTaMH, COOCTBEHHBIM OpPraHM3MOM; OIMCBHIBaTh OMOJIOTHYECKHE OOBEKTHI, IPOLECCHl M SBIEHHS; CTAaBUTh HECIOXKHbIC
OMOJIOrMYECKHE SKCIIEPUMEHTHI U UHTEPIPETUPOBATH UX PE3YJIbTATHI.

BhInmycKHUK OBNajieeT CUCTEMOI OMOJIOTMYECKUX 3HAHMM — MOHATHUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH, TEOPUSIMHU, UMEIOIIUMHI BaKHOE
00111e00pa30BaTeNIbHOE U N03HABATEIbHOE 3HAUYCHHE; CBEICHUSMHU 110 UCTOPHH CTAHOBJICHUS OMOJIOTHH KaK HAayKH.

BbImycKHUK OCBOMUT OOIIME NpUEMBbl: OKa3aHUs MEPBOM MOMOIIM; PALMOHAJIBHOM OpraHM3alUU Tpyla W OTHbIXa; BBIPAIMBAHUS WU
Pa3MHOXXEHHUS KYJbTYpHBIX PAacTeHHM M JOMallHUX >KUBOTHBIX, yXOJla 3a HUMH; INPOBEAEHUS HAOIIOAEHHM 3a COCTOSHHEM COOCTBEHHOIO
OpraHusma; rnpasuia paboTsl B kKaOuHeTe OMO0JIOTHH, ¢ OMOJIOTHYECKUMU TPUOOpaMu U HHCTPYMEHTaMHU.

BoinmyckHUK MpuoOpeTeT HaBBIKM UCIIOIb30BAHUS HAYYHO-TIONYJISIPHOM JIUTEPaTyphl IO OMOJIOTHH, CIPABOYHBIX MaTepHaIOB (Ha OYMasKHBIX

U 3JIEKTPOHHBIX HOCUTENSIX ), pecypcoB MHTepHETa PH BHINIOIHEHUH YUeOHBIX 3aj1au.
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BbinycKHHK NOJIYYHT BO3MOKHOCTh HAYUYHTHCS:

® OCO3HAHHO HCIIOJI30BATh 3HAHUS OCHOBHBIX MTPABWII TOBEICHHUS B TIPUPOJIE U OCHOB 3JI0POBOTO 00pa3a JKU3HU B OBITY;

e BEIOHUpATH IEJIEBBIC U CMBICIOBBIC YCTAHOBKHU B CBOUX JCHCTBHUSIX U IMOCTYIKAX [0 OTHOIICHHUIO K KUBOU MPUPO/IE, 3I0POBBIO0 CBOEMY H
OKPYKAFOIIHX;

® OpUEHTUPOBATHCS B CHUCTEME IMO3HABATEIBHBIX IICHHOCTEH — BOCHPHHUMATH WH(OPMANNIO OMOIOTUYECKOTO COACPKAHHS B HAyYHO-
MOMYJISIPHOM JTUTEpaType, CpeiacTBaXx MaccoBoil umHpopmanuu u HHTepHeT-pecypcax, KPUTHYECKH OIEHUBATh MOJYYEHHYIO HH(OPMAIHUIO,
aHATM3HPYSI €€ COJIeP )KaHME U JaHHbBIE 00 NCTOYHUKE WH()OPMALINY;

e Co3/1aBaTh COOCTBEHHBIC NMUCHMCHHBIC M YCTHBIC COOOINCHUS O OWOJIOTMUECKHUX SIBJICHUSX W TPOIECCaX Ha OCHOBE HECKOJIBKUX
HMCTOYHUKOB MH(POPMAITUH, COTIPOBOKIATH BHICTYILICHUE MMPE3CHTAIIUCH, YIUTHIBAs OCOOCHHOCTH ayIMTOPUU CBEPCTHHUKOB.

KuBble  opraHu3mbl

BbInycKHUK HAYYHTCS:

® BBHIICTATH CYIIECTBEHHbIE MPU3HAKU OMOJIOTHYECKUX OOBEKTOB (KJIETOK M OPTraHM3MOB PacTEHUi, KUBOTHBIX, TpUOOB, OakTepuii) u
MPOIIECCOB, XapaKTCPHBIX JJIST KUBBIX OPTaHU3MOB;

® apryMEeHTHUPOBATh, MPUBOAUTH JOKA3ATEIHCTBA POJICTBA PA3TUYHBIX TAKCOHOB PACTEHHI, )KUBOTHBIX, TPUOOB U OaKTepuii;

® apryMEeHTHUPOBATh, MPUBOANUTH JOKA3ATENbCTBA PA3TUYMIA PACTEHUH, )KUBOTHBIX, TPHOOB U OaKTEPUIA;

® OCYIIECTBIATH KIACCH(PHUKAIUIO OMOTOTHYECKIX 00BEKTOB (pacTeHHI, )KUBOTHBIX, OaKTEpHii, TpUOOB) HA OCHOBE OIPENEICHHS HX
MPUHAJIISKHOCTH K OMPEIETICHHON CHCTEeMaTHYeCKOU TPYTIIE;

® DPACKpHIBATh POJIb OMOJIOTHH B TPAKTHUECKON NEATETHbHOCTH JIFOJIEH; POIIb pa3IUYHBIX OPTrAaHU3MOB B )KM3HH YEIIOBEKA;

® OOBSACHATH OOIIHOCTH MPOUCXOXKICHHSI U ABOJIOLIMUU CHUCTEMATHUECKUX TPYII PAaCTEHUH M >KUBOTHBIX Ha MPUMEPAX COMOCTABICHUS
OMOJIOTHYECKUX 00HEKTOB;

® BBLIABJIITH IPUMEPHI U PACKPHIBATH CYIIIHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpe/ie OOMTaHHUS,

® pa3nMuaTh MO BHEIIHEMY BUAY, CX€MaM W OMHCAHUSAM peajbHble OMONOrHMYecKre OOBEKTHhI MM MX H300paKEHUs, BBIABISATH
OTJIUYUTEIbHBIC MPU3HAKN OMOIOTHYECKUX 00BEKTOB;

® CcpaBHHUBaTh OMOJOTHYECKHE OOBEKTHI (pacTeHUSs, )KMBOTHBIC, OAKTEpUH, TPUOBI), TPOIECCHl KU3HEACATEIHPHOCTH, JIeJaTh BBIBOJBI M

YMO3aKIHOUYCHUA Ha OCHOBC CPaBHCHMUS,
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® YCTaHABIUBATh B3aUMOCBSI3H MEXITY OCOOCHHOCTSMU CTPOCHUS U (DYHKIIMSIMHU KIETOK U TKaHEH, OpraHOB U CHCTEM OPTaHOB;

® UCIOJE30BaTh METObI OMOJIOTMUECKON HAYKU: HAOI0IaTh M ONMUCHIBATH OMOIOTHYECKHE O0BEKTHI U MPOIIECCHI; CTABUTh OMOJIOTHYECKIE
IKCIIEPUMEHTHI U OOBSCHATH UX PE3YIbTATHI;

® 3HATh M apPTYMEHTHPOBATh OCHOBHBIE MPABUJIA TIOBEICHUS B IIPUPO/IE;

® AHAIM3UPOBATH M OLICHUBATH MOCIICICTBUS JACATCILHOCTH YEIIOBEKA B IPUPOJIC;

® OMWCHIBATH U MCIIOJIH30BATh IPUEMBI BEIPANITUBAHUS U PA3MHOKEHUS KYIbTYPHBIX PACTCHUIN U JOMAITHHUX )KUBOTHBIX, YX0/1a 3a HUMU;

® 3HaTh U COOJIIOIATh MTpaBUjIa padOTH B KAOMHETE OMOJIOTHH.

BbinycKHMK MOJIYYUT BO3MOKHOCTh HAYUYHTbCS:

® HAXOJUTh MH(OPMALIUIO O PACTEHUSX, )KUBOTHBIX rpubax W OaKTepUsx B HAyUHO-TOMYJSIPHOU JUTEpaType, OMOJOTHYECKUX CIIOBApSIX,
crpaBoYHHKaX, IHTEpHET pecypce, aHAIM3UPOBATh U OLIEHUBATh €€, IEPEBOAUTH U3 OAHON (HOPMBI B IPYTYIO;

® OCHOBaM HCCJIEIOBATEIbCKOM M MPOEKTHON NEATENbHOCTH MO M3YyYEHUIO OPraHU3MOB PA3IUYHBIX IIAPCTB KUBOW MPUPOJIbI, BKIHOYAS
yMeHus popMyIHpOBaTh 3aa4u, IPEACTABIATh pabOTy Ha 3alUTY U 3allUIIATh €e.

® UCIONB30BaTh MPUEMBI OKa3aHUs MEPBOM MOMOIIH MPU OTPABICHHUH SIIOBUTBIMU TPpUOaMHU, SITOBUTBIMUA PACTEHUSIMH, YKYCaX KUBOTHBIX;
paboThI ¢ ONpeIeTUTENIMU PACTEHUI; pAa3MHOKEHHUS U BBIPAIIMBAHUS KYJIBTYPHBIX PACTEHUH, YXOJOM 32 JOMAITHUMH KUBOTHBIMU;

® OpPUEHTHUPOBATHCS B CHUCTEME MOPAIbHBIX HOPM U IEHHOCTEW MO OTHOIICHHIO K OOBEKTaM KHBOW MPUPOJbI (MPU3HAHUE BHICOKOU
[IEHHOCTH KHU3HU BO BCEX €€ MPOSBIICHUSAX, SKOJIOTHUYECKOE CO3HAHKE, IMOIIMOHAIFHO-1IEHHOCTHOE OTHOIIEHHE K 00BEKTaM >KUBOM MPUPOIBI);

® OCO3HAHHO HCIIOJIH30BAaTh 3HAHMSI OCHOBHBIX IMPAaBWJI MOBEACHUS B MPHUPOJEC; BHIOMPATH IIENIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOHX
JEUCTBUAX U MOCTYIKaX MO OTHOLIECHHIO K )KUBOW MIPUPO/IE;

® C03/1aBaTh COOCTBCHHBIC NMUCHBMEHHBIC W YCTHBIC COOOIIEHUS O PACTCHMSX, XKHBOTHBIX, OaKTepHs W T'pubOax HA OCHOBE HECKOJIBKHX
HMCTOYHUKOB MH(POPMAITUH, COMPOBOKIATH BHICTYIIJICHUE MPE3EHTAINEH, YUUTHIBasi 0COOCHHOCTH ayTUTOPUU CBEPCTHUKOB;

e paboTaTh B TPYIIE CBEPCTHUKOB MPHU PEIICHWH I[MO3HABATENBHBIX 3a7ad CBSI3aHHBIX C H3YYCHHEM OCOOCHHOCTEH CTpOCHHS U
KU3HEICITCIIbHOCTH PAaCTECHUH, KUBOTHBIX, TPUOOB M OaKTepui, IMJIAHUPOBATh COBMECTHYIO JEATEIHHOCTh, YYUTHIBATh MHCHHE OKPYKAIOITUX U

aICKBATHO OLICHUBATh COOCTBEHHBIN BKJIaZ B ACATCIIbHOCTD I'PYIIIIBI.
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Ye10BeK M €ro 310poBbe

BbINyCKHUK HAYYHUTCSH:

® BBIJCIATH CYUIECTBEHHbIEC IPU3HAKN OMOJIOTHYECKUX OOBEKTOB (KMBOTHBIX KJIETOK M TKaHEW, OPraHOB U CUCTEM OPIaHOB YEJIOBEKA) U
MIPOIIECCOB KU3HEACITEILHOCTH, XapaKTEPHBIX JJI1 OpraHU3Ma YeIOBEeKa,

® apryMEHTHUPOBATh, IPUBOJIUTH JI0KA3aTEIbCTBA B3aNMOCBS3U YEJIOBEKA U OKPYKaOLIEH Cpe/ibl, POJCTBA YEJIOBEKA C )KUBOTHBIMY;

® apPryMEHTHUPOBATh, IPUBOJUTH JI0KA3ATENbCTBA OTIIMUMI YETIOBEKA OT )KUBOTHBIX;

® apryMeHTUPOBATh, IPUBOJUTH JOKA3aTEIbCTBA HEOOXOAMMOCTH COOMIOIEHHS Mep TPOdUIaKTUKY 3a00JIeBaHM, TpaBMaTU3Ma, CTPECCOB,
BPE/IHBIX MTPUBBIYEK, HAPYIIECHUS OCAHKH, 3pEHUSs, C1yXa, UH(PEKIIMOHHBIX U MPOCTYAHBIX 3a00JIeBaHUN;

e OOBSACHATH IBOJIONHUIO BHJA YeIOBEK pa3yMHBI Ha IpPHUMEpaxX COMOCTABJICHUS OMOJOTHYCCKUX OOBEKTOB M JIPYIMX MaTepUaTbHBIX
apTedakToB;

® BBLIABJITH MPUMEPHI U MOSICHATH MPOSBICHUE HACIEICTBEHHBIX 3a00JIEBaHUN Y YEJIOBEKA, CYIIHOCThH MPOIIECCOB HACIEACTBEHHOCTH U
W3MEHUYHUBOCTH, TPUCYILEH YEIOBEKY;

® pasnuyaTh MO BHEUTHEMY BH]y, CX€MaM U OMHUCAHUSAM peabHbIe OMOJIOTHUECKHE OOBEKTHI (KJIETKH, TKAaHU OPTaHbl, CACTEMbI OPTAHOB)
WM UX U300paKeHUs, BBISIBIATH OTIUYUTEIbHbIC IPU3HAKU OMOIOTHUYECKUX 00BEKTOB;

® CpaBHHMBATh OMOJIOTUYECKUE OOBEKTHI (KJIETKH, TKAaHHU, OpTraHbl, CHCTEMBI OPTaHOB), MIPOLIECCHI JKU3HEAEATEILHOCTH (MUTAaHUE, JIbIXaHUE,
0OMEH BEIIECTB, BBIJICIICHHUE U JIP.); IeTaTh BEIBOIBI M YMO3AKIIOUCHUSI HA OCHOBE CPaBHEHUS,

® YCTaHABIUBATh B3aUMOCBSI3H MEXIY OCOOCHHOCTSIMHU CTPOSHUS M PYHKIHUSIMH KJIETOK M TKaHEH, OPraHOB M CUCTEM OPTaHOB;

® UCIOJB30BaTh METOMbI OMOJOTMYECKOW HayKu: HAOIIOJaTh U OMHCHIBATH OMOJOTHYECKHE OOBEKTHI M MPOIECCHI; MPOBOIUTH
WCCIIETOBAHMS C OPTAaHU3MOM YeJIOBeKa U OOBSACHATH UX PE3yIbTaThI;

® 3HATh M apPTYMEHTUPOBATh OCHOBHBIE ITPUHIIUITBI 3I0POBOT0 00pa3a KU3HH, pallMOHAILHON OpraHU3aIiy TPYAa U OTAbIXA;

® AHAIM3UPOBATH U OLIEHUBATH BIUSHUE (PAKTOPOB PUCKA HA 3[IOPOBBE UEIOBEKA,

® OIMMCHIBATh U UCIOJH30BATh MPUEMBI OKa3aHUsI IEPBOI TOMOIIIH;

® 3HaTh U COOJIIOIATh TTpaBUiIa pabOTHI B KAOMHETE OMOJIOTHH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHUTHCS

e OOBACHATH HEOOXOAMMOCTh MPUMEHEHUS TeX HWJIM MHBIX NMPUEMOB MPHU OKA3aHWU MEPBOW JAOBpAaueOHOM MOMOIIM MPU OTPABIICHUSX,
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0KOTax, 00MOPOIKEHHUSX, TPABMaX, CIACCHUH YTOIAIOIIETO, KPOBOTCUCHUSX;

® HAaXOIUTh MH(OPMAIMIO O CTPOCHUU U >KU3HEICSATEIBHOCTH YelIOBeKa B HAYYHO-TIOMYJISIPHOW JHUTEpaType, OMOJOTHYECKUX CIOBapSIX,
crnpaBoyHHKaX, IHTEpHET-pecypce, aHaTN3uPOBaTh U OLIEHUBATD €€, EPEBOANUTH U3 OJHOMN (POPMBI B APYTYIO;

® OPHEHTUPOBATHCSA B CHCTEME MOPAJIBHBIX HOPM U LIEHHOCTEH 110 OTHOLICHHUIO K COOCTBEHHOMY 3/I0pPOBBIO M 3JOPOBBIO JAPYTHX JIFOICH;

® HAXOIUTh B yueOHOH, HAyYHO-TIONMYJSIpHON JuTeparype, MHTepHeT-pecypcax uHpopMaimio 006 opranu3Me 4eiaoBeka, 0hopMIIsTh €€ B
BHJIE YCTHBIX COOOIIECHUH U JTOKJIA]I0B;

® AHAJIM3UPOBATH U OLICHUBATH IEJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHAX U MOCTYIKAX IO OTHOMICHHUIO K 3J0POBBIO CBOEMY H
OKPY’KAIOIIMX; TOCIIEJCTBUS BIUSHUS (AKTOPOB PHCKA HA 37J0POBBE YEITOBEKA.

e co3JaBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHUS 00 OpraHM3Me YeJIOBEKa M €T0 KU3HEeIEATSIIbHOCTH Ha OCHOBE HECKOIBKUX
MCTOYHHUKOB MH(OPMAIUH, COMTPOBOKIATH BBICTYIIJICHUE TIPE3EHTALNEH, YIUThIBass 0COOEHHOCTH ayJTUTOPUU CBEPCTHHUKOB;

e paboTaTh B IPYIIE CBEPCTHUKOB MPH PEUICHUU MMO3HABATEIBHBIX 33/1a4 CBSA3aHHBIX C OCOOCHHOCTSIMHU CTPOSHUS U KU3HEACATEIIbHOCTH
OpraHu3Ma 4esoBeKa, INIAHUPOBATh COBMECTHYIO JIESITEIbHOCTb, YUUTHIBATh MHEHUE OKPYXKAIOIIUX U aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B
NESITeTbHOCTD TPYIIIIBL.

OO0mme OuoTorNUecKne 3aKOHOMEPHOCTH

BbInyCKHUK HAYYUTCS:

® BBIJEIATh CYLIECTBEHHbIE IPU3HAKN OMOJIOTHYECKUX 00BEKTOB (BUA, SKOCUCTEMBI, Onocdepsl) 1 MPOLECCOB, XapaKTEPHBIX IS
COOOIIECTB )KUBBIX OPTaHU3MOB;

® apryMEHTUPOBATh, IPUBOIUTH JJOKA3aTEIbCTBA HEOOXOAMMOCTH 3aLIUThHI OKPYXKAIOIIEH Cpe/Ibl;

® apryMEeHTHPOBAaTh, IPUBOJIUTH JOKA3aTEIbCTBA 3aBUCUMOCTH 3/I0POBbsI UEJIOBEKA OT COCTOSIHUS OKPY>KAIOLIEeH Cpebl;

® OCYLIECTBIATH KJIACCU(UKALNIO OMOJIOTMUECKUX 0OBEKTOB HAa OCHOBE OIpPEeNICHHs UX MPUHAUIEKHOCTH K ONpeIeICHHON
cHCTeMaTU4YecKoi rpymIe;

® pacKpbIBaTh POJIb OMOJIOTHMHM B MPAKTUYECKON NEATEIBHOCTH JIIOJEH; posib OMOJOrMYecKHX OOBEKTOB B MPUPOIE U JKU3HU YEJIOBEKA;
3Ha4YeHHEe OMOJIOTHYECKOro pa3HooOpa3us s coXpaHeHus: Ouochepsr;

® OOBSCHATH OOIIHOCTH MPOUCXOXKICHUS U SBOJIIOLUN OPraHM3MOB HAa OCHOBE COIIOCTABJICHHUS OCOOCHHOCTEH MX CTPOCHHUS U

(GYHKIIMOHUPOBAHUS;
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e O0BICHATH MEXaHU3MBbI HaCJICACTBECHHOCTH U N3MCHYHUMBOCTHU, BOSHUKHOBCHU A HpI/ICHOCO6JIeHHOCTI/I, mponecc BI/II[OO6pa30BaHI/I$I;

¢ pPa3jin4yaTh 10 BHCHIHCMY BHUY, CXCMaM U OIMMCAHUAM PCAJIbHBIC OMOJIOTHYECKHE OOBEKTHI HIIH UX 1/1306pa>i<eH1/151, BBISABIIAA

OTIUYHUTEIHHBIC IPU3HAKU OMOJIOTHYECKUX O0BEKTOB;

® CpPaBHHBATH OMOJIOTUYECKHE OOBEKTHI, IPOILIECCHI; ACTATh BHIBOABI H YMO3AKIIOUCHUS HA OCHOBE CPABHEHUS;

® YCTaHABIUBATh B3aUMOCBSI3H MEXIY OCOOCHHOCTSMHU CTPOSHUS M (PYHKIIMSIMH OPTAaHOB U CUCTEM OPTaHOB;

® HCIIOJIb30BaTh METOIbI OMOJIOTMUECKOM HAYKH: HAOIIOaTh M OTIMCHIBATH OMOJIOTHYECKUE OOBEKTHI M TIPOIIECCHI; CTABUTH OMOJIOTHICCKUE
IKCIIEPUMEHTHI U OOBSCHATH UX PE3YJIbTATHI;

® 3HATh U apIyMEHTUPOBATh OCHOBHbIE [TPaBUJIa IOBEACHUS B MPUPOJIE; aHAIU3UPOBATh U OLICHUBATh IOCIEACTBUS ACSITEIbHOCTU
4eJlI0BeKa B IPUPOJIE;

® ONUCHIBAaTh U MCIOJIb30BaTh IPUEMBI BbIPAILIMBAHUS U Pa3MHOXKEHUS KYJbTYPHBIX PACTEHUN U IOMAILHUX JKMUBOTHBIX, YX0/1a 32 HUMU B
arpoLeHo03ax;

® HaXOJWUTh B y4eOHOIl, HayuHO-TIONYJSpHOU JuTepaTrype, IHTepHeT-pecypcax HHGOPMAIUIO O KUBOU MpHUpPoAe, OPOpMIISIThH €€ B BUIE
MUCbMEHHBIX COOOIICHHM, TOKIaA0B, pedepaToB;

® 3HATh U cOOIOAATh ITpaBHiia pabOThl B KAOMHETE OUOJIOTHH.

BbInyCKHMK HOJIYYHT BO3MOKHOCTh HAYYHThCH:

® JIOHMMAaThb DKOJOIrH4CCKHE HpO6HCMLI, BO3HHUKAONUE B YCJIOBUAX HCPALMOHAIIBHOT'O IPUPOAOIIOIB30BaAHUA, U IIYTU PCHICHUSA 3THX

po0em;

® AHAIM3UPOBATH U OLICHUBATDH LICJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JENCTBUAX U MOCTYIIKax IO OTHOIICHUIO K 30POBbIO CBOCMY U

OKpY’KaIOIIKX, MOCIEICTBUS BIUSHUS (PaKTOPOB PHCKa HA 3/10POBbE YEIOBEKA;

® HaxoAuTh MH(GOPMALMIO MO BOIpocaM O0IIeld OHOJIOrMH B HAay4HO-TIOMYJSPHOW JUTEpaType, CleHUuaTIu3UupPOBaHHBIX OMOJIOIMYECKUX

CIIOBapsiX, CIpaBOUHUKaX, IHTepHET pecypcax, aHaJIM3UpOBaTh U OIICHUBATh €€, IEPEBOJUTH U3 OJHOI (POPMBI B IPYyTyIo;

® OpHUEHTHPOBATHCS B CUCTEME MOPAIBbHBIX HOPM U LIEHHOCTEH 10 OTHOLICHUIO K 00BEKTaM KHUBOW MPUPO/IbI, COOCTBEHHOMY 3/I0POBBIO U
3I0pOBBIO APYTUX JItOJeH (IIpU3HAHUE BBICOKOW LIEHHOCTHU HU3HHU BO BCEX €€ MPOSBIECHUAX, SKOJIOIMUECKOE CO3HAHUE, SIMOLIMOHAIBHO -IIEHHOCTHOE

OTHOIICHHE K 00BEKTaM >KMBOI MPHUPOJIBI);
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® co37aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIICHHUS O COBPEMEHHBIX MPOo0eMax B 00JacT OMOJIOTHH U OXPaHbI OKPYXKAroIei
Cpeabl Ha OCHOBE HECKOJBKHUX HCTOYHMKOB WH(OPMALMHU, COMPOBOXKIATH BBICTYIUICHHE IMPE3CHTAIEH, YUUTHIBash OCOOCHHOCTH ayAUTOPUH

CBCPCTHUKOB,

o pa6OTaTB B I'pyHIi€ CBEPCTHUKOB IIPpU PCIICHHUH ITO3HABATCIIBHBIX 3a1a4 CBA3aHHBIX C TCOPETUIYCCKUMHA U IIPAKTHYCCKUMHA HpO6J'IeMaMI/I B
obnacTu MOJ'ICKy.]'IHpHOﬁ 6I/IOJ'IOFI/II/I, I'CHCTHUKH, DKOJIOTHH, 6I/IOT6XHOJ'IOFI/H/I, MCIWUIMHBI U OXPAaHbI Oprmanmeﬁ Cp€akbl, IIIaHUPOBATE COBMECCTHYIO

ACATCIIbHOCTD, YUUTBIBATh MHCHUC OKPYKAIOIIUX U aICKBATHO OLICHUBATH COOCTBEHHBIH BKJIaZ B ACATCIIbHOCTD I'PYIIIIBI.

2) Conep:xkaHue y4eOHOI0 pe/iMera

PaGouas nporpamma o 6uonoruu st 5S—9 KIaccoB ¢ UCMOIb30BaHUEM 000pyA0BaHUA LIeHTpa «Touka pocTa»

Ha 6a3e nentpa «Touka pocra» obecrneunBaeTcsi peannsanus 00pa30BaTeIbHBIX MPOrpaMM E€CTECTBEHHO-HAYUYHOH M TEXHOJIOTMYECKOM
HaIMpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMH 3aKOHOJATENHCTBA B chepe 00pa3oBaHUA U C YUYETOM PEKOMEHIAIUi
®denepalibHOTO oreparopa yueOHoro npeamera «buonorus».

OOpa3oBarenbHasi MporpaMMa IMO3BOJIIET UHTETPUPOBATh pealli3yeMble 3/1€Ch MOJIXO/bl, CTPYKTYPY M COAEpkKaHHE MpPHU OpraHUu3aluu
oOyueHus: 6nonoruu B 5—9 kimaccax/.

Hcnonb3oBanue o0opyaoBanus 1eHTpa «Touka poctay npu peanuszanuu nasHoi Ol mo3BossieT co3aarh yciaoBus:

® ]ISl pacIIUPEHUs COAEPIKaHUS IIKOJIBLHOIO ONOIOTHYECKOro 00pa30BaHus;

® 151 TOBBIIIEHUS [I03HABATEIbHOM aKTUBHOCTH 00YYaOIIMXCSl B €CTECTBEHHO-HAYYHOM 001aCTH;

e ISl pa3BUTHA JIMYHOCTU pebeHKa B mpoliecce oOydyeHus OMOJIOTHH, €ro crnocoOHOCTeH, (OpMUPOBAHUS U YIOBIETBOPEHHUS COLIUAIBHO

3HAYUMBIX HHTEPECOB U OTPEOHOCTE;

e ;yisi paboOThl € OJApEHHBIMHU IIKOJIbHUKAMHU, OPraHU3allud WX pa3BUTUS B Pa3JIMYHBIX O0JacTAX 00pa30BaTelNbHOW, TBOPYECKOU

NESTEIIBHOCTH.

[Tpumenss uudpossie TabOpaTOPUM Ha ypoKax OMOJOTHMHM, YYaIIMeCs CMOTYT BBIOJHUTH MHOXECTBO JaO0OpaTOpHBIX paboT U
HKCIIEPUMEHTOB IO MPOTPAMME OCHOBHOM IIIKOJIBI.

buonorus pacreHun:

pixanue nuctheB. Jlpixanue kopHed. Ilormomenue Boxabl KopHAMHU pacTeHMi. KopHeBoe naBineHue. McnapeHne BOAbl PaCTEHUSIMHU.
®otocunTe3. JpIxanue ceMsH. Y CIIOBHsI IPOpacTaHus CeMsH. Teronto0nBbIe U X0I010CTOMKIE pacTEeHHS.

3oosorus:

N3yueHne OIHOKJIETOYHBIX >KMBOTHBIX. V3yueHUe BHEUIHErOo CTPOCHHUS J0XKIEBOIO YepBs, HAONIOJCHHE 3a €ro IMepelBUKECHHUEM H
peaknMsMH Ha BHEIIHUE pa3fpaxeHus. l3yueHwe CTpoeHHMs MOJUTIOCKOB 110 BIXHBIM THpenapataMm. M3ydeHue MHOT00Opasus
YJIGHUCTOHOTHX M0 KOJUIeKUMsIM. V3yueHue cTpoeHus pel0 Mo BIaXHBIM mpernaparaM. M3yuenue crpoeHust nrull. V3ydyeHue cTpoeHHs
MJIEKOITUTAIOIINX 0 BIAXKHBIM ITpenaparaMm. BosiHbIe :KMBOTHBIE. TEMIOKPOBHBIE U XOJI0IHOKPOBHBIE )KUBOTHBIE

YeioBeK U €ro 3710pOBLE:
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N3zyuenne kpoBooOpamenus. Peakiuss CCC Ha 703MpOBaHHYIO HArpy3Ky. 3aBUCHMOCTh MEXIY Harpy3Kod U YpOBHEM DHEPTEeTHUECKOTO
obomena. ['azooOmen B nérkux. Mexanmsm nérounoro neixanus. Peakuus JIC Ha (usmueckyro Harpys3ky. JKuzHeHHass €MKOCTH JIETKHX.

BoigenutenbHas, apIxaTelbHas W TepMoperyisTopHas (yHKuus koxku. JlelictBue QepMeHTOB Ha CyOCTpaT Ha MNpUMEpe KaTalsiasbl.
[TprucnocoOaeHHOCTh OPraHU3MOB K cpejie OOUTaHHUS.

OO0masg 6uoyorus:

JeiictBue hepMeHTOB Ha cyOCcTpaT Ha mpuMmepe Katanasel. Paznoxenne HoO,. Brusaue pH cpenpl Ha akTUBHOCTH pepMeHTOB. DaKTOpHI,
BIIUSIIOLIME Ha CKOPOCTH Mpoliecca (hOTOCHHTE3A.

M3yueHue KIETOK M TKaHEH pacTeHUH M KHMBOTHBIX HAa FOTOBBIX MHKpOINpenapaTrax U UX onucaHue. BblsiBieHne U3MEHYMBOCTH Y
OpraHu3MoB. BbIsiBiIeHME IPUCTIOCOOIEHUI Y OPraHu3MOB K cpesie 0OOuTaHus (Ha KOHKPETHBIX ITPUMEpax).

Oob1iee unciao yueOHbIX YacoB 3a 5 et o0yyenus - 272 yaca, u3 Hux 1o 34 - B 5, 6 kmaccax, mo 68 — B 7,8,9 xnaccax.
5 kiIacce

BBenenue (6 1)
buonoruss — Hayka o >kxuBO# nipupozae. Metobl uccienoBanus B Ouonoruu. PasHooOpasue opranuzmoB. [lapcTBa Gakrepuii, rpu0OOB, pacTeHUi 1
KUBOTHBIX. OTIMYUTENbHBIE MPU3HAKU XKUBOTO U HEXUBOTro. CBs3b OPraHW3MOB CO cpenod oOutaHus. B3anuMocCBs3p OpraHu3MOB B MPHUPO/IE.

Okonornyeckue (GpakTopbl U UX BIMSHUE Ha KUBble OpraHU3Mbl. BiusHHE neATeNbHOCTH YeloBeKa Ha MpUpPOAY, ee oxpaHa. Poib OGuonoruu B
MPAKTUYECKON JeSTEIbHOCTH JIFOJEH.

JlabopaTopHble 1 NpaKTHYeCKHe padoThI

1. ®enonornyeckue HaOIIOACHUS 32 CE30HHBIMH U3MEHEHUSIMU B TIpUpoie. Beenue nHeBHIKA HAOIIOACHHI.
IKCKYpPCHH

MHOFOOﬁpaCﬂ/Ie KUBBIX OPraiu3smMoB, OCCHHUEC SIBJICHUS B JKU3HU paCTeHI/Iﬁ H )KUBOTHbIX.

Pa3nen 1 Knerounoe crpoenue opranu3mos (10 )

VY CeTpoicTBO yBEIUYUTENBHBIX TPUOOPOB (J1yna, cBeToBOM MUKpockoIn). KieTka u ee ctpoeHue: 000s104ka, IUTOIIa3Ma, s,IPO, BAKYOJIH, TIIACTH/IBI.
)KI/ISHG)I@SITCJ'H)HOCTL KJICTKU: MMOCTYIIJICHUC BCUICCTB B KIICTKY (JII)IXElHI/Ie, HI/ITaHI/Ie), POCT, pa3BUTUC 1 JCJICHUEC KICTKH. IToHsITHE «TKAHBY.
JdemoncTpanus

MuxkponpenapaTsl pa3IMYHbIX pACTUTEIbHBIX TKAHEH.
JlaGopaTropHbie padoThI

1. YerpoiicTBo nymibl M CBETOBOr0 MUKpocKomna. [IpaBuiia paboThl ¢ HUMH.

2. V3yyeHne KIETOK pacTEHUS C TTIOMOIIBIO JYTTBI.

3. IlpuroToBieHue npenapara KOXKHIIBI YeITyH JTyKa, pACCMAaTPUBAHUE €0 1101 MUKPOCKOTIOM.

4, HpI/IFOTOBHeHI/Ie npenaparoB U paCCMATPUBAHUC 10 MUKPOCKOIIOM IIJIACTU B KJICTKAX JIUCTA 3JI0JCH, IUIOJOB TOMATOB, pSI6I/IHI>I, OIXUITIOBHHKA.
5. [IpuroroBneHue nmpenapara ¥ paccMaTpUBaHUE I10J MUKPOCKOIIOM JBHUKEHHSI IUTOIJIA3Mbl B KJIETKaX JIMCTA 3JI0/IEH.

6. PaccMaTpuBaHue oy MUKPOCKOIIOM T'OTOBBIX MUKPOIIPENAPAaTOB PA3IUYHbIX PACTUTEIbHBIX TKAHEH.
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Pasnen 2 llapcrBo Bakrepun (2 4)

CrtpoeHue U KU3HEACATeNLHOCTh OakTepuil. PazMHokeHne Oakrepwii. bakTepuu, uX poiib B MPUPOJE U KU3HU YeloBeka. PazHooOpasue

OakTepuil, UX pacHpPOCTpaHeHUE B mpupone. bakrepum — Bo3OyauTenu 3adoneBaHuid. Mepbl NPOMUIAKTHKU 3a00JICBaHHI, BBI3BIBAEMBIX
OaKTEepHSIMHU.

Paznen 3 IlapcTBo I'puds (5 u)

I'pubp1. O6mmIas xapakTepucTUKa rpu0oB, X CTPOCHUE U KU3HENEATENbHOCTh. MHOrooopasue rpuboB, UX poib B MPUPOAE U KU3HU UYEIOBEKA.
[nsmounsie Tpudbl. Cheno0HBIC U sIOBUTHIC TpUOEL. [IpaBuia cOopa cheTOOHBIX TPUOOB M MX oxpaHa. [IpodunakTuka oTpaBiieHUs rpuOaMU.

Oxazanue npuéMoB MePBOii MOMOIIY MPU OTpaBiIeHUH rpudamu. J{poxxu, rmiecHeBble Tpuobl. ['pulbi-iapa3utsl. Pons TpuboB B MpUpoe U KUZHU
YeJloBeKa.

JdeMoHcTpanus

MynsiKH JI0J0BBIX TEJ LUISIIOYHBIX TpuOoB. HaTypanbHble 00bEKTHI (TPYTOBUK, pyKaBUMHA, TOJIOBHS, CIIOPHIHbS).
JlabopaTopHble H NpakTH4YecKHe padoThl

7.CTpoeHHe II0I0BBIX TeJl IUIAMOYHBIX IPUOOB.

8.Crpoenue miecHeBoro rpuda mykopa. CTpoeHHe IPpOXIKeEH.

Pa3znen 4. Ilapcro Pacrenus (11 )

Pacrenus. borannmka — Hayka o pacTeHusiXx. Meroabl u3ydeHusi pacteHuid. OOmas XapakTE€pUCTHKa pPACTUTENBHOIO LapCTBa.
MHoroo6pasue pacTeHHii, X CBsI3b cO cpenoil ooutanus. Ponb B 6nochepe. Oxpana pacrenuit. OxpaHsieMble paCTeHUs pETHOHA

OcHOBHbBIE TPYNIbl pacTeHUM (BOAOPOCIM, MXH, XBOIIM, IUIAyHbI, NAOPOTHHUKH, TOJOCEMEHHbIE, LIBETKOBbIE). Bomopociu. Muoroobpasue
Bostopocieil. Cpena oburanust Bogopocieid. CTpoeHne OJHOKIETOUHBIX U MHOTOKJIETOYHBIX BoJopociel. Poib Bojopocieit B mpuposae 1 KU3HU
yenoBeKa, oxpaHa Bojgopociueil. [IpencraBurenu Bogopocieit Bonoroackoit obnactu. JInmaiHuKY, UX CTpOEHUE, pa3HOOOpasue, cpea OOUTaHHUs.
3HayeHue B NPUPOAE UM KU3HM uenoBeka. JInmaiHuku pernona. Mxu. Muoroo6pasue mMxoB. Cpena obutanus. CTpoeHHe MXOB, UX 3HAu€HHE.
Pa3nooOpazue mxoB Ha TeppuTopuu Bonoroackoit obnactu [TanopoTHUKH, XBOLIH, IJIAyHbI, UX CTPOCHHE, MHOT000Opasue, cpeia OOuTaHus, poJib B
OpUpoJie M KU3HM YesloBeKa, oxpaHa. llamopoTHukooOpasHble pernona. ['onoceMeHHble, WX CTpoeHHEe U pa3HooOpazue. Cpena oOUTaHUSL.
PacnipocTpanenune roioceMeHHBIX, 3HAYEHHE B MPUPOJIC W >KU3HM 4YelloBeKa, X oxpaHa. [omocemennbie Bomoroackon obmactu [[BeTkoBBIE
pacTeHus, UX CTpoeHHe W MHoroobOpasue. Cpena oOuTaHus. 3HaUEHHE IBETKOBBIX B MPUPOJE M KU3HU YeloBeka, oxpaHa. [IpomcxoxxaeHue
pacteHnii. OCHOBHBIE 3Tallbl Pa3BUTHSI PACTUTEIHLHOTO MHPA.

JdemoncTpanus

I'epGapnbIe x3eMIUTSIpHI pacTeHnid. OTIEYaTKu HCKOTAaeMbIX PACTEHUH.

JlabopaTopHble 1 NpaKTH4YecKHe padoThI

9. CtpoeHue 3eJ1eHbIX BOAOPOCIEH.

10. Ctpoenue mxa (Ha MECTHBIX BUJIAX).

11. Ctpoenue cnopoHocsimro xsoimia. CTpoeHrue CHOPOHOCSILEro MarnopoTHUKA.

12. CtpoeHue XBOH U MIMIIIEK XBOWHBIX (HA IPUMEPE MECTHBIX BHJIOB).
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«buoJiorusi. MHOrooodpasue noKpbITOCEeMEHHbIX PACTeHMil. 6 Kiace»
(34 4, 1 u B HEMEIIO)
Pasgen 1. CTpoeHne 1 MHOrooopasue MOKpbITOCEMEHHBIX pacTennii (14 u)
CrpoeHue ceMsH OJIHOJOJIbHBIX M JBYIOJIBHBIX pacTeHUil. Buapl KopHEN M TUIBI KOPHEBBIX cUCTEM. 30HBI (Y4acTKH) KOpHs. Bunousmenenus
kopHei. [loGer. Iloukn u ux crpoenue. Poct u pa3Butue mobera. Buemnee crpoenue nucrta. Kimerodunoe crpoenue nucra. BumonmsmeHeHus
muctbeB. Ctpoenue crebiss. MHoroo6pasue crebneit. Bunonsmenenus moderos. LiBetok u ero ctpoenne. Couserus. [1moap1 1 UX KiaccupUKaIHAL.
PacnipocTpanenue miofoB U CeMsH.
JdemMoHcTpauus
Bremnee u BHyTpeHHee cTpoeHHe KOpHs. CTpoeHHe mouek (BEereTaTMBHOM M T€HEpaTHUBHOW )M pacroyiokeHue X Ha crebine. CTpoeHue JucTa.
Maxkpo- u mukpoctpoenue credust.Paznuunbie Buapl coneTril. Cyxue U COUHbIE MII0JIbI.
JlaGopaTopHble U IPaKTHYECKHE PA0OTHI
CrpoeHue ceMsiH IBYA0IbHBIX U OAHOAOIBHBIX PACTEHUH.
Bunet kopueii. CTepHeBasi 1 MOYKOBaTasi KOPHEBBIE CUCTEMBI.
KopHeBoli 4eXJIMK U KOPHEBBIE BOJIOCKH.
Crpoenue noyek. Pacnonoxkenue novyex Ha crede.
BHyTpeHHee cTpoeHHe BETKH JepeBa.
Bunousmenennsle noderu (KOpHeBHILE, KIIyOeHb, TyKOBHIIA).
Crpoenue 1ieTka. Pa3nmuuHble BUIbI COLIBETHIA.
MHorooOpa3ue Cyxux U COUYHBIX IJI0I0B.

Paznen 2. Kusub pacrennii (10 1)
OcCHOBHBIE TIPOLIECCHI KU3HEAEATENbHOCTH (ITUTaHUE, AbIXaHHuEe, OOMEH BEIIECTB, POCT, Pa3BUTHE, Pa3MHOXKEHHUE). MUHEpalbHOE U BO3TYLIHOE
nuranue pacteHu. @orocunres. Jpixanue pacrenuid. Mcnapenue Boasl. JIncronaz. [lepensrkenne BOAbBI M MUTATENbHBIX BEIIECTB B PACTCHUMU.
[Ipopacranue cemsiH. CriocoObl pa3MHOXKEHUS pacTeHuid. Pa3MHOXeHUe CrIOpOBBIX pacTeHuil. PasMHOKeHHe roioceMeHHbIX pacteHuid. [TomoBoe u
6ecrnosioe (BereTaTUBHOE) pa3MHOXKEHHUE TOKPBITOCEMEHHBIX PACTCHUH.
JdemMoHcTpauus
OnbIThl, JOKa3bIBalOIIME 3HAYEHUE BOJBI, BO3AYXa M TEIUIA Ul MIPOPACTaHMs CEMSH; MUTaHHE IPOPOCTKOB 3allaCHBIMM BELIECTBAMHM CEMEHU;
MOJIy4€HUE BBITSDKKH XJIOpo(UIIIa; MOIJIOIMIEHHE PACTEHUSMU YIJIEKUCIIOro ra3a M BbIJIEJICHHE KHCIOpOJa Ha CBETy; 00pa30oBaHME Kpaxmala;
JIbIXaHUE pACTeHUH; UCIIapeHe BOJIbl JTUCThIMU; NIEPEIBIKEHUE OPraHMYECKUX BEILECTB 110 Jy0y.
JlabopaTopHble 1 NpaKTHYecKHe padoThI
IIepenBuxenue BOABI U MUHEPAIBHBIX BEILIECTB 110 IPEBECUHE.
BererarnBHOe pa3MHOKEHUE KOMHATHBIX PACTECHUM.
Onpenenenne BCXOXKECTH CEMSH PaCTEHUI U UX ITOCEB.
IKCKypCHH
3UMHME ABJICHUS B )KU3HU PACTEHUH.
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Pazznen 3. Knaccudukauus pacrennii (6 u)
MuorooOpasue pacTeHH, MIPUHIUIBI UX Kiaccuukanuu. OCHOBHbBIE CHCTEMAaTHUYECKHE KaTerOpUH: BUJ, PO, CEMEHCTBO, KJIacC, OT/IEIN, IIapCTBO.
Krnacc JIBynonbHble pacteHus. Mopdornoruueckas XapakTEpUCTHKAa CEMEIHCTB ¢ yd4eToM MecCTHBIX ycnoBuil. Kimacc OmHOIONIBHBIE pacTeHHS.
Mopdonornueckass XapakTepHCTHKAa 3]IaKOB M JIHJICHHBIX. BakHEHIIHe CelbCKOXO3SHCTBEHHBIC pPACTCHHS, OMOJOTUYECKHE OCHOBBI HX
BbIpAIIMBaHUsl U HAPOJHOXO35MCTBEHHOE 3HAUYCHUE. SIOBUTHIE pacTeHUs. SI0OBUThIE pacTeHUs peruoHa. OXpaHa peaKUX M UCYE3AIIINUX BUOB
pactenuii. OxpaHsemMble pacTeHusi Boiorockoi ooiactu
JdemoHcTpauust
Xusble u repbapHbie pacTeHHUsI, pallOHUPOBAHHBIE COPTA BAKHEHIIINX CETbCKOX03iCTBEHHBIX paCTECHUI.
JlaGopaTopHble U IPaKTHYECKHE PA0OOTHI
BrisiBneHHe MpU3HAKOB CEMENCTBA IO BHEIIHEMY CTPOEHUIO PACTEHUM.
IKCKypCHH
O3HakoMIJIEHHE C BBIPALIMBAHUEM PACTEHUH B 3alIUILIEHHOM I'PYHTE.

Pasnen 4. Ilpupoansie coodmecTna (3 1)
B3aumocss3p pactenuil ¢ apyrumu opranuzmamu. Cumouos. Ilapazutusm. PactutenbHble coolliecTBa U UX THUIBL. PacTuTenbHble cooOliecTBa
Bonoroxackoit obnactu. Jleca Bonoronackoit o6nactu. Pa3BuTre n cMeHa paCTUTENBHBIX COOOLIECTB. Y CJI0)KHEHUE PACTEHUH B MPOLIECCE IBOJIIOLIUH.
Bnusinue nedrenbHOCTH YeloBeKa Ha pacTUTENbHbIE COOOIIECTBA U BIUSHUE IPUPOIAHOI Cpeibl Ha YeloBeKa.
IKCKYpPCHH
[Ipupoanoe cooOuiecTBo 1 yenoBek. deHosnornyeckre HabIIOJEHNS 32 BECEHHUMU SIBJICHUSIMU B IPUPOJHBIX COOOIIECTBAX.

CoaeprxaHue nporpamMmbl
«buojgornsa. JKuporHsle. 7 Kiace»
(68 4, 2 u B HEzeNIO)

Brenenmne (2 u)
OOmrre cBeeHusI 0 KUBOTHOM Mupe. VicTopust pa3BUTHS 300J10TUH. MeTo bl M3y4YeHHUs )KUBOTHBIX. Hayka 3005orus u e€ crpykrypa. CXoacTBO U
pasiniuAa )XUBOTHBIX U paCTeHI/II\/’I. CucreMaTHKa )KUBOTHEBIX.

Paznen 1. Ilpocreiimmue. (2 1)

[Ipocreiimme: MHOTOOOpa3Me, cpena U MecTa OOMTaHUS; 00pa3 KU3HU U TOBEICHUS; OMOJIOTHIECKHAE U HKOJIOTHIECKHE 0COOCHHOCTH; 3HAUCHHE B
IPUPOJIE U )KU3HU YEJIOBEKa; KOJIOHUAIbHbBIE OPTaHU3MBI.

JdemoHcTpauus

Kussie nngysopun. Mukpornpenaparsl IpOCTEHIINX.

Paszen 2. MHOTOKJI€TOYHBIE JKHBOTHBIE. (35 1)

Bbecno3Bonounsie xuBoTHbIE. Tun ['yOku: MHOrooOpasue, cpena ooutanusi, 00pa3 >ku3HU; OMOJIOTHYECKUE
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U JKOJOrMYecKre 0COOEHHOCTH; 3HaYCHHE B MPUPOJE W JKM3HU uenoBeka. Tun KuimeunomonoctHele: MHOTOOOpasue, cpena oduraHusi, oopas
KU3HU; OUOJIOTHYECKUE U SKOJIOTHYECKHE OCOOCHHOCTH; 3HAUCHUE B IPUPOJIC U KU3HH YEIIOBEKA; UCUC3AIOIINE, PEIKUE U OXPAHSIEMbIC BUIBL.
JdemoHcTpauust

Mukpornpenapat npecHoBoiHOM ruapsl. OOpasipl kopaiia. BiakHeril mpenapaTt Meny3bl. Buaeodunbm.

Tuner [Tnockue, Kpyrnsie, Konpuatsie uepBu: MHOroo0pasue, cpeia U Mecta oouTanus; o0pas »KU3HU U MOBEIEHUE; OMOJIOTHYECKUE U
HKOJIOTUYECKHE OCOOCHHOCTH; 3HAUE€HHUE B IPUPOJIE U JKU3HU YenoBeka. MHoroobpasue uepseil Bojorozackoit obinactu

JlabopaTopHble M MPaKTHYeCKHE PadOThI
MHoroo0pasue KoJIbuaThIX YepBei.

Tun Mommocku: MHOrooOpasue, cpena obuTaHus; oOpa3 KHU3HHM W TOBEACHHE; OMOIIOTUYECKHE M DKOJOTMYECKHEe OCOOCHHOCTH; 3HAYCHHUE B
IIPUPOJIE U )KU3HHU YesoBeka. MHoroobpasue MoJuTtockoB Bosoroackoii o6sactu,ux oxpaHa

JdemMoHcTpauus

MHorooOpasue MOJUTIOCKOB U UX PAKOBHH.

Tun Urnokoxwue: MHOrooOpasue, cpeaa oOuTaHus; o0Opas )KU3HU U NOBEIeHUE; OMOJIOTMYECKHE U HKOJIOTHUECKHE OCOOCHHOCTH; 3HaYeHHE B
MIPUPOJIE U )KU3HU YEJIOBEKa.

JdemoncTpauus

Mopckue 3Be3/1bl U Ipyrue Uriokoxue. Buneopuibm.

Tun Ynenucronorue. Knacc PakooOpa3Hbie: MHOroo0pasue, cpeia oOMTaHus; 00pa3 )KM3HU U MOBEIEHUE; OMOJIOIMYeCKHe M JKOJIOTHYECKHE
0COOCHHOCTH; 3HAUYEHHE B IPUPOE U KHU3HU YEIOBEKA.

JlabopaTopHble 1 NpaKTHYeCKHe padoThI

3HAKOMCTBO ¢ pa3HOOOpa3rueM pakooOpa3HbIX.

Kiacce [TaykooOpa3nsie: MHOTOOOpasue, cpefa oOuTanus; o0pa3 KU3HHU U TIOBEICHHE; OMOJIOTUUECKHE B YKOJIOTHIECKHE OCOOCHHOCTH; 3HAUCHHUE B
npupojie u xu3Hu dyenoseka. Kimacc Hacekombie: MHOrooOpasue, cpena oOuTaHus; o0pas KU3HU U MOBEACHUE; OMOJIOTMYECKUE U IKOJIOTHUYECKUE
0COOEHHOCTH; 3HaYEHHUE B IPUPOJIC U KU3HU uesoBeka. Unenncronorue Bomoroackoi obmactu

JlabopaTopHble H NpakKTH4YeCKHe padoThI

W3yuenne npeacraBuTeneii OTpsS0B HACEKOMBIX.

Tun Xopnoseie. Knacc Jlannernunku. [lo3Bonounble xuBOTHBIE. Hankimace PeiObr: MHOTOOOpasue (KpyriaopoThie, XpsIIeBbie, KOCTHBIE); cpea
oOuTaHus; o0pa3 )KU3HU U MOBEJACHHE;, OMOIIOTUYECKUE M IKOJIIOTUYECKUE OCOOCHHOCTH; 3HAYCHHUE B MPUPOJIC U KU3HU YEIIOBEKa; MCUE3alOIIHe,
penkue u oxpansembie Bubl. OxpaHseMble BUIbI peiO Boioroackoit obmactu

JlabopaTopHble 1 NpakTHYecKHe padoThI

Hab6mronenune 3a BHEITHUM CTPOSHUEM U MEPEIBUKEHUEM PBIO.
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Krnacc 3emHOBOHBIC: MHOTOOOpA3Me, cpea oOuTaHus; 00pa3 )KU3HU U MOBEIeHUE; OMOJIOTHYECKHE M IKOJIOTHYECKHEe OCOOCHHOCTH; 3HAUCHUE B
MpUpoAC M )KU3HU YCJIOBCKA; HCUC3AI0IHNEC, PCAKHUEC U OXPAHACMBIC BU/IbI. OXpaHSICMLIe BUJbI 3€MHOBOJIHBIX BOHOFOHCKOﬁ O6HaCTI/I

Kiacc Tlpecmbikaronmecsi: MHOrooOpasue, cpeia OOMTaHHs; 00pa3 JKU3HH M IOBEIACHUE, OUOJIOTMYECKUE M IKOJOTMYECKHE OCOOCHHOCTH;
3HAYCHHE B MPUPOJE U JKU3HU YEJIOBEKA; MCYE3AIOIINE, PEIKUE M OXpaHseMmble BHIbI. OXpaHseMble BHIbI MPECMbIKAIOIUXCS Bosoroackoi
obnactu

Knacc I[Ttuibl: MEOTOOOpasue, cpea 00MTaHus; 00pas HU3HH U TIOBEACHUE; OMOIOTHYECKUE M SKOJIOTHICCKHAE OCOOCHHOCTH; 3HAYCHHUE B TIPUPOJIC
1 JKU3HH YeJI0BEeKa; HCUE3a0IHe, PEeAKHEe U OXpaHseMbie BHIbl. OXpaHseMble BHIbI NTUII Bosoroackoit obmactu

JlaGopaTopHble 1 IpaKTHYECKHE PA0OTHI

W3y4yeHune BHEITHETO CTPOCHHUS MITHII.

Knacc Mitekonuraroniye: BaxxHEHIINE MPEICTaBUTENIN OTPSJIOB; cpella OOMTaHus; 00pa3 )KU3HU U MOBEEHUE; OMOJOTHUECKUE U HKOJIOTHUECKUE
0CcOOEHHOCTH; 3HAYCHHE B TPUPOJC M JKU3HU YEIIOBEKA; MCYE3AIOIIUe, pelKhe M oxXpaHsemble BUAbl. OXpaHseMble BHJIBI MIICKOMUTAIOIINX
Bounoronckoii o6nactu

JKCKypcHus

N3yuenne MmHOTOOOpa3Hs MTHUIL

JdemoncTpauus

Buneoduibm.

Paszzen 3. DBoJonusi crpoeHusi H QYHKIHII OPraHOB M HX CHCTEM Y )KHBOTHBIX. (14 u)

[ToxpoBsl Tenma. OnopHO-IBUTaTeNbHAs cHcTeMa U crnocoObl nepeaBwkeHus. Ilomoctu Tema. Opranbl abIxaHuss M ra3ooOMmeH. Oprasel
numeBapenusi. OOMeH BemecTB U npeBpaiieHne sHeprun. KposenocHnas cuctema. KpoBb. Opransl BeieneHusi. Opranbl 9yBCTB, HEPBHAS CUCTEMA,
MHCTHUHKT, peduiekc. Perynsamus nestensHoCTH oprann3Ma. Opraisl pa3MHOXKEHUS, POJUIEHUS poJia.

JdemMoHcTpauus

Brnaxuble npenapaTsl, CKeNeThl, MOJEIH U MYJISIKH.

JlaGopaTopHble U IPaKTHYECKHE PAGOTHI

N3yuenne ocoOeHHOCTEH pa3InYHbBIX TOKPOBOB TEJNA.

Paznen 4. UnauBuayaibHOe pa3BUTHE KMBOTHBIX (3 1)
[Ipoanenue pona. Opransl pasmMHoxkeHus. CriocoObl pa3MHOXKEHHs KUBOTHBIX. OII0A0TBOpeHHE. Pa3BuTHE ®KHUBOTHBIX C MpEBpalieHHEeM U 0e3
npespauienus. [lepuonuzanus u npogOIHKUTEIBHOCTD AKU3HU )KUBOTHBIX.
JlabopaTopHbie M IPaKTHYeCKHe PadoThl
N3yuenue cTaguil pa3BUTHsI AKUBOTHBIX U OIPEEICHUE X BO3pacTa.

Pasnen 5. PasBuTHe H 3aKOHOMEPHOCTH pa3MellleHusl ;KUBOTHBIX Ha 3emute (3 1)
Jloka3aTenbCTBa SBOIONNN: CPABHUTEIHHO-aHATOMUYECKHE,YMOPHOIOTUIECKHE, MMaJCOHTOIOTHYECKHE.
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Y./lapBHH 0 MPUYNHAX IBOJIOLNHU KHBOTHOTO MHpPA. Y CJIOKHEHUE CTPOCHHUS KUBOTHBIX U Pa3HOOOpa3ne BUIOB KaK Pe3yIbTaT IBOIOIHMH. Apealibl
obutanus. Murpanuu. 3aKOHOMEPHOCTH Pa3MEIICHUS )KUBOTHBIX.

JdemoHcTpauust

[TaneonTonornyeckue J0Ka3aTeIbCTBA SBOITIOIUH.

Pasnen 6. buouenossl (4 1)
EcrecTBeHHBIE M HCKYCCTBEHHBIE OHMOIEHO3BI (BOMOEM, IIyr, CTelb, TYHIApPA, JIeC, HAceNEHHBIA IMyHKT). buomenossl Bomoroackoi oGnactu.

Paznoobpazue necoB pernonHa. DakTopbl cpela W HMX BIMSHUE HA OHWOIEHO3BL llemy muTaHuWs, MOTOK YHEPruu. B3amMOCBS3b KOMIIOHEHTOB
OHOoIIeH03a U UX MIPUCTIOCOOJICHHOCTh APYT K APYTY.

JKCKypcHus

HSY‘IGHHG B3aMMOCBA3H KMBOTHBLIX C APYIrMMHU KOMIIOHCHTaMH 6I/IOIIGHO321 neca. deHomornyeckue HEI6JHOIICHI/I$I 3a BCCCHHUMMU SBJIICHUAMH B
KHN3HU ) KUBOTHBIX.

Pasgen 7. JKUBOTHBI MHP M X0351iiCTBEHHAS IeITEJILHOCTH YestoBeka. (5 1)
Brnusinue aestensHOCTH 4ellOBeKa Ha XUBOTHBIX. [Ipombicen uBOTHBIX. [IpombicioBbie kxuBOTHBIE Bojoroackoit obnactu. OnomaniHuBaHUE.
Pa3BeI[eHI/Ie, OCHOBBI COACPIKAHUA H CCIICKIIHNU CEIIbCKOXO3SIHCTBEHHBIX JKUBOTHEIX. CenbCKOXO3IHCTBEHHBIE U JOMalIHUEC KHUBOTHBIC.
[Ipodunaktrka 3aboneBaHuii, BEI3BIBAEMBIX KUBOTHBIMU. [IpHcrocoOienns K pa3nudHbIM cpefaMm oouTanus. OxpaHa KHUBOTHOTO MHpA: 3aKOHBI,

CHUCTEMa MOHUTOPHUHTA, OXpaHsieMble Tepputopun. KpacHas kaura. PanrionansHoe MConb30BaHue )KUBOTHBIX. OXpaHa )KUBOTHBIX B Bosoroackoit
o0Jacru.

JKCKypcHus
HOCGHIGHI/IG BBICTABKH CEJILCKOXO3SMCTBEHHBIX 1 JOMalTHUX )XUBOTHBIX.

«buonorus. Yesosek. 8 knace»
(68 4, 2 u B HemeNI0)
Pasnen 1. BBenenue. Hayku, uzy4arouiue opranusm yejioBeka. (2 u)
Hayku, u3ydaromiye opraHu3M 4ejoBeKa: aHaTOMUS, (PU3MOSIOTHS, TICUXOJIOTHS ¥ THTHEeHA. X CTaHOBJIEHUE M METOJIbI HCCIICIOBAHUSI.
YesoBek u okpysxaromias cpena. [IpupoiHas u conuanbHas cpeia OOMTaHUS YeIOBeKa. 3alluTa Cpe/ibl OOMTaHUS YeIOBEKa.
Paznen 2. [IpoucxoxaeHue yeaoBeka. (3 1)
Mecto denoBeka B cucremaruke. Jloka3aTenbCTBa )KUBOTHOTO MPOUCXOXKIACHUS yesioBeka. UepThl CXOACTBA M PA3IHUUI YeIOBeKa M

KUBOTHBIX. OCHOBHBIC JTalbl SBOJIOIHMH YeIOBeKa. BiusHue OMONOTHYECKUX M COIUAIBHBIX (PaKTOPOB HA HBOIIOLUIO YETOBEKA.
UYenoseueckue pacel. YenoBEK Kak BH/I.
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Paznen 3. Ctpoenue opranusma. (4 4)
OOmmii 0630p opraHu3Ma yenaoBeka. YpoBHU opranm3anuu. Ctpykrypa Tena. Opranel M CUCTeMbI opraHoB. KieTouHoe cTpoeHue OopraHu3Mma.
Txanu. BHemHss 1 BHyTpeHHsIs cpefa opranu3ma. Ctpoenue u GyHKuu kieTku. Posb siapa B nepegaye HaclIeICTBEHHBIX CBOWMCTB OpraHM3Ma.
Opranounnsl knetku. Jlenenue. JKu3HeHHbIE MPOIECChl KIETKH: OOMEH BEIIECTB, OMOCHMHTE3 M OMOJOTHYECKOE OKHCICHHE, UX 3HauyeHue. Poib
bepmeHTOB B 0OMeHe BeulecTB. PocT u pa3Buthe kieTku. CocTosHUS (PU3HOIOIHYECKOro MoKos U Bo30yxaeHus. Tkanu. OOpa3oBaHHe TKaHEH.
OnuTenuanbHble, COSTUHUTENbHbIC, MBIIICYHbIe, HepBHAs TKaHu. CTpoenue u ¢pyHkuuu HelpoHa. CunHarc. PeduexTopHas perymisuus opraHoB U
cucreM opranusma. llentpanbHas u nepudepuyeckas 4acTi HepBHOU cuctembl. CIMHHOM U rojoBHOW Mo3r. HepBbl U HepBHbIE y3iibl. Pediekc n
peduexropnas ayra. Heiiponnsie nenu. [Ipomeccer Bo30yXIeHHUS 1 TOPMOXKEHUS, UX 3HaUYeHHE. UyBCTBUTENbHBIC, BCTABOUHBIC M UCIIOTHUTEIHHbBIC
Heiponsl. [IpsiMble u 0OpaTHbIe CBA3U. Poib pernienTopoB B BOCIIPUITUHN pa3pakKeHUH.
JdeMoHcTpanus
Paznoxenue nepokcuga Bogopoaa GepMeHTOM KaTalla30i.
JlaGopaTopHble U IPaKTHYECKHE PA0OTHI
PaccmarpuBanue KJIETOK M TKaHEW B ONTHYECKMU MHUKpPOCKON MuKpompenaparsl KJIETOK, SIUTEINAIBHON, COCIUHUTEIbHOM, MBIIIEYHON U
HEPBHOM TKaHEH.
CamoHa0mroieHre MUTaTeIbHOTO peduiekca U YCIOBHS €ro MPOsIBICHUS U TopMoskeHHs. KoneHHslit peduiekc

Paznen 4. OnopHo-aBurare/ibHas cucrema. (7 1)

Onopa u naBwxeHue. OnopHo-nBUratenpHas cucrema. CkeneT M MBIIIBL, MX (QYHKIMH. XUMHYECKHH COCTaB KOCTEH, UX Makpo- U
MHUKPOCTPOEHHUE, TUIIBI KocTeil. CKeneT 4eaoBeka, ero NpucnocoOIeHne K NpsiMOX0XKIEHHUIO, TPYIOBOH eATeNbHOCTU. VI3MeHeH s, CB3aHHbIE C
pa3BUTHEM MO3Ta U peud. THUIbl COeTMHEHUI KOCTEl: HEeMOABMKHBIE, MOTYIOABI)KHbIE, OIBUKHBIE (CycTaBbl). CTpOEHHE MBI U CYXOXKHINH.
O030p MBI YET0BEUYECKOTo Tesla. MBIIIIbI-aHTaTOHUCTHl M CUHEPTUCTHI. PaboTa cCKeNneTHBIX MBI U uX perymnauus. [lonsTtue o nqBuratensHon
enuHule. V3mMeHeHWe MbIIIBl OpU TpeHupoBke. [locmeacTBus TUNOAMHAMHHM. ODHEPreTMKa MBIIIEYHOTO COKpalleHus. JuHamudeckass u
cratuyeckas pabota. HapyiieHus ocaHKU U pa3BUTHE IUIOCKOCTOMNMS: MPUUMHBI, BBIIBICHUE, IPEAyNpexIeHre U ucnpasienue. [lepsas noMmours
npu ymubax, nepenomMax KocTel U BbIBUXax cyctaBoB. [Ipodunaktruka TpaBMaTu3Ma. 3HaueHUe GU3MUECKUX YIPa)KHEHUN U KYJIbTYphl Tpya IS
(bopMHpOBaHHUS CKEJIeTa U MYCKYJIaTypBhl.

JdemoncTpauus

Ckener n MyJIsKU TOpca 4elI0OBEKa, Yyepena, KOCTE KOHEYHOCTE!, TO3BOHKOB. Pacniniel koctel. [Ipuémsl okazaHus mepBOM MOMOIIM ITPU TPaBMax.
JlabGopaTropHble U IPaKTHYECKHE PA0OThHI

MuKpOCKONIUYECKOE CTPOEHUE KOCTH.

MBIIIIp! 9eT0BEYECKOTO Tea (BBIMOIHAETCS JTMO0 B Kiacce, TM00 JoMa). Y TOMJICHHE TTPU CTaTHYEeCKOW U TIMHAMHYECKOM padoTe.

BeolIsBIIeHNE HAPYILIEHUI OCAHKU.

BrisiBieHue mi1ockocTonus (BBITOIHAETCS 10Ma).

CamoHnabm01eHns pabOThl OCHOBHBIX MBIIIII], POJIU IIJICUEBOTO MOSCA B IBUKEHHUSIX PYKU.
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Pa3znen 5. BuyTpennsisi cpena opranusma (3 9)

BuyTtpennss cpena opranu3ma, 3HaueHue e€ mocTossHCTBa. KOMIIOHEHTHI BHYTPEHHEH Cpeibl: KPOBB, KHUIKOCTD, TuMpa. VX B3auMoieicTBHE.
I'omeoctas. CoctaB KpoBHU: Ia3Ma U (POpMEHHbIE 3JIEMEHThI (TPOMOOLMTEI, SPUTPOLUTHI, JeiKounThl). DyHKIMU KIETOK KpoBH. CBEPTHIBAHHE
kpoBu. Ponp kampiust 1 BuTamuHa K B cBEpThiBaHMM KpoBU. AHanmu3 kpoBu. Manokposue. KposerBopenue. boppba opranusma ¢ uHQEKIHEH.
Nmvmynurer. 3amutHbie Oapbepbl opranu3ma. JI. Ilacrep m .M. MeunukoB. AHTHreHbl W aHTHTena. Crnenuduueckuii u HecrenupuaecKuit
uMMyHUTET. KieTounslid U TyMOpanbHbIi IMMYHHTET. MIMMyHHas cucrema. Ponb mumdornuToB B uMMmyHHO# 3amute. Paromnuro3. Bocnanenue.
WNudexuuonnsle 1 napasutapHsle O0osie3Hu. Bopora nndexkuun. Bo3dynurenu u nepeHocuuku Oone3nu. baunmno- n Bupyconocutenu. Teuenue
nHpEKIMOHHBIX Oonesnelt. [lpodunakruka. Amneprudeckue peakiun. [IpenynpenutensHbie MpuBUBKH. JIeueOHbIE CHIBOPOTKH. MIMMyHOIIOTHS Ha
cily’kOe 370pOBbs: BaKLUUHBI U JiedeOHbIE ChIBOPOTKU. ECTECTBEHHBI M HMCKYCCTBEHHBIH MMMYHHUTET. AKTUBHBIH M IACCUBHBIA HNMMYHMTET.
TkaneBas coBmectumocTs. [lepenuBanue kposu. ['pynnsl kposu. Pesyc-gpakrop. [lepecanka opraHoB u TKaHeH.

JlaGopaTopHble U IPaKTHYECKHE PA0OTHI
PaccmarpuBanue KpoBH 4EJIOBEKA U JIATYIIKH 110 MUKPOCKOIIOM.

Pasnen 6. KpoBeHocHast u iuMpaTHuecKast cHCTeMbI opranusma (6 4)

Opranbl KpOBEHOCHOW M JMM(ATUYECKON CHCTEeM, UX POJjb B opranusme. CTpoeHHE KPOBEHOCHBIX W JuUMbaTHUYeCcKuXx cocynoB. Kpyru
KpoBooOpamieHusi. CtpoeHne u paboTta cepamna. ABTOMAaTH3M cepiana. JBIKEHHE KPOBH MO cocyaaM. Perymsnus KpOBOCHAOKEHUS OPIaHOB.
ApTepuanbHOe JaBJIeHUE KPOBH, MyJbC. ['UrneHa cepliedHo-cocyaucToi cucteMsl. [loBpaueOHas moMOIlb Mpy 3a00JI€BaHUU CEepAlla U COCYOB.
[lepBast moMoI1b IPH KPOBOTEUEHUSX.

JdemoncTpauus

Mogenu cepaua u Topca yenoBeka. [Ipuémbl nsmepenus aprepuanbHOro naasieHus no meroay Koporkosa. [Ipuémbl 0CTaHOBKH KPOBOTEUEHUH.
JlabopaTopHble 1 NpaKTHYeCKHe padoThI

[TonosxeHne BEHO3HBIX KJIAIIaHOB B OMYILIEHHON U MOJHATON PYKE.

V3MeHeHMs B TKaHIX MPH NEPeTsHKKAX, 3aTPYAHAIOLINX KPOBOOOpaIeHHE.

Omnpenenenre CKOPOCTH KPOBOTOKA B COCY/Iax HOI'TEBOTI'O JIOXKaA.

OnbIThI, BBISIBIISIFOIINE PUPOY MTYINIbCA.

@OyHKIMOHANBHAS TPO0Oa: peakIys cepAeYHO-COCYUCTOM CUCTEMBI Ha TO3UPOBAHHYIO HATPY3KY.

Paznen 7. Ibixanue (4 1)

Heixanue. JlprxatenbHass cuctema. 3HadeHue nbixanus. CtpoeHne w (yHKIMH OpraHOB Ibixanws. ['ormocooOpazoBanue. MHPeknnoHHbie u
opraHudeckue 3a0o0JieBaHUsS JbIXAaTENbHBIX MyTeH, MHHIAJIMH M OKOJOHOCOBBIX Ma3yx, NMPOQMIAKTHKA, JOBpaueOHas MOMOIIb. Perymsims
nprxanus. ['a3000MeH B NETKUX UTKaHsIX. MexaHU3MBI BI0Xa U BbIIoXa. HepBHas M rymMopanbHast peryisius qeixanns. OXpaHa BO3IYIITHONW CPEIbl.
Bnusinue 3arpsisHeHus OKpyxkaromeil cpeasl B Bomoroackoil obnactu , Ha 340poBbe 4enoBeka. DyHKIMOHAIbHBIE BO3MOXKHOCTH JbIXaTEIbHON
CHCTEMBI KaK I0Ka3aTellb 310poBbs. [ urueHa opranos japixanus. JKuzHeHHas EMKOCTb JErkux. BelsiBienue u npenynpexiaeHue 0oje3Heil opraHoB
apixanus. @mooporpadus. Mupexkunonnsie 3a0oneBanust 1 Mepbl ux npodunaktuku. TyOepkyné3 u pak nérkux. IlepBas moMoms yronamomemy,
IIpU YAYIICHUH U 3aBAJIMBAaHUM 3eMIIEH, aneKkTpoTpaBMe. KinnHuueckas u Ouosnoruueckas cMepThb. VICKycCTBEHHOE JbIXaHHE M HEMPSMOI Maccax
cepaua. Peanumanus. BnusiHue KypeHust 1 JpyruxX BpeIHBIX MPUBBIYEK HA OPTaHU3M.
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JdemMoHcTpauus

Mopens ropranu. Mojens, NOSCHAIONAs MEXaHU3M BI0Xa U BeL1oXa. [IpuémMsl onpeneneHus NpoXxoguMOCTH HOCOBBIX XOJI0B Y MAJICHbKUX JETEH.
Poinb pe3onaTopoB, ycunuBaromux 3ByK. ONBIT 0 0OOHApYKEHUIO YIJIIEKHCIIOro ra3a B BbIABIXaeMOM Bo3ayxe. M3amepeHue Ku3HEHHON €MKOCTH
nérkux. IIpuémM UCKYCCTBEHHOIO bIXAHMS.

JlabopaTopHble 1 NpakTHYecKHe padoThI

W3mepenune o0xBata rpyiHOM KJIETKU B COCTOSHUH BIOXa U BBLAOXA.

@OyHKIMOHANBHBIE TPOOBI € 33/1€PKKOH JBIXaHUS Ha BJIOXE U BBIIOXE.

Pasnen 8. IIumeBapenue (6 u)

[Tutanue. IIumeBapenue. IlumeBaputenbHas cucreMa. llumieBble NPOAYKTHI M MUTATEIbHBIE BELIECTBA, MX POJIb B OOMEHE BEIIECTB.
3nauenue nwumeBapeHus. CtpoeHne W (QYHKIUM MUIIEBAPUTEIBLHOW CHCTEMbI: MHINEBAPUTENbHBIN KaHall, MHILIEBAPUTEIbHBIE Kele3bl.
[TumeBapeHue B pasIMYHBIX OT/AENaX MUILEBAPUTEIBLHOIO TpakTa. Perynsuus AesTeapHOCTH MUILEBApUTENbHOU cucteMbl. Hapymienus paboTbl
MUIIEBAPUTEIHHON CUCTEMbI M MX MpoduiaakTuka. 3a00jieBaHUs OPraHOB MUINEBAPEHUS, UX MPOQPIIAKTHKA. | 'MTHeHa OpPraHOB MHILEBAPECHHUS.
[Ipenynpexaenue ey 109HO-KHIIEUYHBIX HHPEKIUH 1 TeIbMUHTO30B. JloBpaueOHast TOMOIIb IPH MUIIEBBIX OTPABICHHSIX.

JdeMoHcTpanus

Topc uenoBeka.

JlabopaTopHble 1 NpaKTHYeCKHe padoThI

JleiicTBue pepMeHTOB CitoHBI Ha Kpaxmasl. CaMOHaO0II0IEHUs: ONPEIEIEHNE MTOJIOKEHUS CIIOHHBIX KeNé3, IBHKEHUE TOPTaHU MPU
TJIOTaHUH.

Pa3nen 9. OomeH BemecTB 1 dHeprun (4 1)

OOMeH BelIecTB M MPEBpAIlEHUs YPHEPTUHU B opranu3zmMe. OOMeH BEIIeCTB U YHEPTUU — OCHOBHOE CBOMCTBO KUBBIX CcyliecTB. [Imactuueckuii
U sHepreTrueckuii oomeH. OOMeH OeNKoB, )KUPOB, YIIIEBOIOB, BOABI 1 MUHEPAIbHBIX COJIeH. 3aMEHUMbIE U He3aMEHUMbIE aMUHOKHCIIOThI, MHUKPO-
U MakponyieMeHThl. Ponb gepMeHTOB B 0OMeHe BellecTB. BuramuHbl. DHeprosarparsl yesloBeKa M MUILIEBOW palnoH. PanuoHanbHOE MUTAHHUE.
Hopwmsl 1 pexxum nutanust. OCHOBHOM 1 001uii 0OMeH. DHepreTuyeckasi eMKOCTh IUIIH.
JlabGopaTopHble U IPaKTHYECKHE PA0OThHI
YcTaHOBIEHHE 3aBUCUMOCTH MEX]ly Harpy3KOH M YpOBHEM SHEpreTH4eckoro oOMeHa Mo pe3yjbTaTaM (YHKIMOHAIBHON MpOObI C
3a)1ep>1<1<0171 ABbIXaHWA 0 U IMOCJIC HAI'PY3KHU. CocraBiieHne MUIIEBBIX PAIITMOHOB B 3aBUCUMOCTH OT DHEPro3arpar.

Pa3nen 10. [TokpoBHbie opranbl. Tepmoperyasinusi. Boinenenne (4 u)

Hapy>xHbie mokpoBsl Tena yenoBeka. CTpoeHne u ¢GpyHKuuu Koxu. Hortu u Bonocsl. Poib K0XkK B 0OMEHHBIX Tpolieccax. Perentopsl KOxH.
Poitb K0H B TEpMOPETYIISIINH. YXO0/ 32 KOXKEid, HOTTSIMHU W BOJIOCAMH B 3aBUCHMOCTH OT THUIA KOXU. [ uruena ofexapl u 00yBu. [IpramHBI KOXKHBIX
3a0oneBaHuid. ['puOkoBble W TapazuTapHble OOJIe3HHM, HMX Npo(UIAKTHKA W JIEYEHHUE Y Jepmarojiora. TpaBMBL: 0KOTH, OOMOpPOKEHHUS.
Tepmoperynsauust opranusma. 3akanupaHue. JloBpadeOHas MOMOIIL IpU OOLIEM OXJaXICHUM opraHu3ma. [lepsas momouis mpu TEMJIOBOM U
COJIHEYHOM Yyjapax. 3HAayeHHe OpraHoB BBIJCJICHUS B TOJJICP)KaHMM TOMeOocTa3a BHYTPEHHEH cpenbl opranusma. Beienenue. Opranbl
MOYEBBIICTTUTEILHON CUCTEMBI, NX cTpoeHue u QyHkruu. Ctpoenne u padora nouek. Hedponsl. IlepBuunas m xkoHeuHas mModva. 3abosieBaHUS
OPraHOB BBIICIUTEIBHON CUCTEMBI U UX IIPENYIPEXKICHUE.
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JdeMoHcTpanus.

Penbednas rabnuna «Crpoenue koxu. Mogens nouku. Penbednas tadbmuma «Opraisl BEIECTICHUS.
JlaGopaTropHble U IPaKTHYECKHE PA0OTHI

CaMoHaOII0IeHHS: pACCMOTPEHHE TOJT JIYITON ThUTHHOW U JIaJIOHHOM TTOBEPXHOCTH KUCTH.
Omnpenenenre TUNA KOKHU € IOMOIBI0 OyMa)KHOM can(eTKu.

Omnpenenenre COBMECTUMOCTH IAMITYHSI ¢ 0COOCHHOCTSIMU MECTHOM BOJIBI.

Pasnen 11. HepBHasi cucrema (5 u)

HeliporymopanbpHas peryisuus IOpOLECCOB KU3HEAEATENbHOCTH opranuzMa. HepBHas cuctema. 3HaueHHe HEpBHOM cucTeMbl. Mo3r u
ncuxuka. CTpoeHME HEPBHOM CHCTEMbI: CIIMHHOM M TOJOBHOM MO3r - IEHTpalbHAas HEpBHas CHUCTEMAa, HEPBbl U HEPBHbBIE Y3JIbI —
nepudepuyeckasi. CtpoeHre U QyHKIUU CIHUHHOTO Mo3ra. CTpoeHue rojoBHOro mo3ra. MyHKIUMU MPOIOJITOBATOTO, CPEAHEr0 MO3Ta, MOCTa U
Mo3zxeuka. [lepeanuii Mo3r. @yHKIMHM NPOMEKYTOUYHOTO MO3ra W KOpbl Oosibliux nonymapui. Crapas ¥ HOBas Kopa OOJbIIMX IOJIyLIApHid
TOJIOBHOTO MO3ra. AHAJIUTHUKO-CUHTETUYECKAash U 3amblKaTelnbHas (DYHKLIHUU KOpBhI OOJBIIMX MOJyHIapuil roloBHOro mosra. Jlomm O60dbInx
MOJTYIIapUil U CEHCOPHBIE 30HBI KOpbhl. COMAaTUYECKUW M BETETATUBHBIN OTACNIBI HEPBHOM cucTeMbl. CUMIMATUYECKUM U TapacUMIIaTHUYECKUA
MOAOT/ENbl BET€TATUBHOM HEPBHOM CUCTEMBI, UX B3aUMOJICHCTBHE.

JdeMoHcTpanus

Mopaeinb roJI0BHOTO MO3ra 4el0BeKa.

JlabopaTopHble M MPaKTUYeCKHe PadOThl

[TanbueHocoBas mpo0a 1 0COOEHHOCTH JABMKEHUM, CBSI3aHHBIX C (YHKIUAMU MO3KEUKa U CPETHETO MO3ra.

Pedrexcbl mpo10aroBaToOro M CpeHero Mo3ra.

[lITpuxoBoe pa3apakeHUE KOXKH - TECT, ONPEACIAIONINN U3MEHEHNE TOHYCA CUMIIATUYECKOr0 U MapacUMIIAaTUYECKOr0 OTACIIOB
BEIre€TaTUBHON HEPBHOM CUCTEMBI IIPU pa3IpakeHUMU.

Paznen 12. Ananu3aropbl. Opransl 4yBcTB (5 1)

AHanu3aTopel W OpraHbl YyBCTB. 3HaU€HHE aHaNU3aTopoB. JlocToBepHOCTh mosyyaeMoil uHpopmanmu. Wmio3um U UX KOppEeKUHs.
3putenbHbIi aHanuzarop. Ilomoxenue u crpoenue raa3. XoJ gydel uepes mpo3pauHyio cpeny riasa. Ctpoenue u ¢pyHkuuu ceryatku. KopkoBas
4acTh 3pUTEIBLHOTO aHaM3aTtopa. bunokymnspHoe 3penue. [ uruena 3penus. [Ipexynpexaenne rima3Heix 0osie3Hel, TpaBM raza. [Ipenynpexnenue
OIM30pYKOCTH U AainbHO30pKocTH. Koppekuus 3penus. CinyxoBoil aHanu3atop. 3HaueHue ciayxa. CTpoeHre U (pyHKIUHN HAapYKHOTO, CPEIHETO U
BHyTpeHHero yxa. Penentopsl ciyxa. KopkoBas dyacTe ciyxoBoro ananusaropa. ['uruena opranoB ciyxa. [IpyuuHBI TYrOyXOCTH U TIIYXOTBI, UX
npenynpexaenue. BectuOymnsipubiit anmapat. Opransl paBHOBECHS], KOKHO-MBIIIIEUHONW YyBCTBUTENIBHOCTH, OOOHSHUS M BKYyCa U UX aHAJM3aTOPBI.
B3anmoneiicTBre aHaIM3aTOpPOB.

JdemMoHcTpanus

Monenu rna3a u yxa. OnbIThI, BBISBISIONINME (YHKIIUU PaAYKHON 000I04YKH, XPYCTAJIMKA, TAIOYEK U KOJIOOYEK.

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

OnbIThI, BBISBISIIOIINE WITIO3UU, CBSI3aHHBIE C OMHOKYJISIPHBIM 3PEHUEM, a TAKXKe 3pUTENbHbIE, CIIyXOBbIE, TAKTUJIbHBIE UILTIO3UU.
OO0Hapy»xeHue CIenoro nsATHa.

Omnpenenenne ocTpOTHI CIIyXa.
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Pasnen 13. Boiciasi HepBHasi iesiTeJibHOCTh. [ToBenenne. Ilcuxuka (6 4)

Bxnan oredyecTBEHHBIX Y4YEHBIX B pa3pabOTKy yueHus o Bbicuiedl HepBHOW aedrenbHocTd. M.M.CeuenoB u W.ILIlaBnoB. OTkpsiTHE
LEHTPAJIbHOTO TOpPMOXKEHMs. be3ycinoBHble M ycioBHblE peduiekchl. be3ycioBHOEe M YCIOBHOE TOPMOXKEHHE. 3aKOH B3aMMHOM MHIYKLIUHU
BO30YKJICHUS-TOPMOXKEHHS. YueHne A.A.YXTOMCKOro o JOMUHaHTe. BposkI€HHbBIE TPOrpaMMbl IOBEACHUS: 0€3yCIIOBHBIE pe(IeKChl, HHCTHUHKTHI,
3anevatiienue. Peduiekc n peduiekropHas ayra. [IproOpeTéHHble mporpaMmbl MOBEIEHHS: YCIOBHbIE peduIeKChl, pacCylo4Has JesTeJIbHOCTD,
IMHaMu4eckuid ctepeotun. [loBenenne u ncuxuka yenoeka. OCOOCHHOCTH MOBeICHH YesioBeka. bruonornueckue putmbl. CoH U 601pCTBOBAHHE.
Cranun cHa. CHoBuieHusi. OCOOEHHOCTH BbICIICH HEPBHOW JESATEIbHOCTH UYEJIOBEKAa: Pedb M CO3HAaHUE, TPYAOBas AesTelabHOCTb. [loTpeGHOCTH
JOAEH M )KMBOTHBIX. Peub Kak CpeicTBO OOILICHHS M KaK CPEACTBO OPraHM3alMU CBOETO MOBEACHUs. BHEUIHssI U BHYTpeHHSS peyb. Poib peun B
pPa3sBUTHM BBICIIMX HCUXUYeCKUX GYyHKUMHA. Oco3HaHHBbIE JeicTBUsS M WMHTyuus. llo3HaBaTellbHBIE MPOLECCHI: OLIYLIEHHE, BOCIPUSITHE,
NPEJCTaBICHNS, TaMATh, BOOOpaKe€HHE, MbIIUICHHE. BoneBbie AeHCTBHs, MOOyaUTENbHAs W TOPMO3HAs (YHKIMH BOJM. BHymraemocts u
HEraTUBU3M. OMOLMHU: SMOLMOHAJIbHBIE PEaKLUH, SMOLIMOHAJIbHBIE COCTOSHUS M SMOLMOHAJbHBbIE OTHOLIEHHs (4yBcTBa). BHHUMaHue.
@uU3HOJIOrNYECKHE OCHOBBI BHUMAHMS, €TI0 BUJIBI U OCHOBHBIE CBOMCTBA. [IprunHbI paccesHHOCTH. Bocninranne BHMMaHUSA, NAMSATH, BOJIH.
Pa3Burtue Habar0AaTENBHOCTU U MbILLIEHHS. Posib 00yueHHs 1 BOCIUTAHUS B Pa3BUTUU ITOBEIEHUS U IICUXUKH
4eJI0BEKA.

JdeMoHcTpanus.

BesycrioBHbIe 1 ycIOBHBIE pedIeKChl YelloBeKa (110 METOAYy Pe4eBOro MOAKpEIUIeHus). [IBoicTBeHHbIE n300pakeHus1. MIumo3uu yCTaHOBKH.
BrinonHenue TecToB Ha HaOJIO1aTEIBHOCTh U BHUMAHUE, JIOTHYECKYIO U MEXAaHUUYECKYIO aMsITh, KOHCEPBATHU3M MBILUICHHUS U TIP.
JlabopaTopHble 1 NpaKTHYeCKHe padoThI

BripaboTka HaBbIKa 3epKaJIbHOTO MHCbMa KaK IPUMEpP pa3pyLIEeHUs! CTAporo U BbIpaOOTKU HOBOT'O AMHAMUYECKOTO CTEPEOTHUIIA.

W3menenue yncia konebanuit oopasa yceu€HHON MUpaMUAbl IPH HEMPOU3BOIBHOM, TPOU3BOJILHOM BHUMAHUU U TIPU aKTUBHOM padoTte

C 0OBEKTOM.

Paznen 14. 7Kene3bl BHyTpeHHel cekpennn (3HIOKPUHHAs cuctema) (2 4 + 1 4 Ha 00001IeHNE)

OHJ0KpUHHAA cucTeMa. JKene3bl BHEUTHEHW, BHYTpEHHEN U CMEIIaHHOM ceKpelru. [ 'opMOHbI, MEXaHU3MbI UX JIeHCTBUS Ha KieTku. CBolicTBa
ropMOHOB. B3anMmoieiicTBre HEpBHOM U r'yMopanbHOM perynsiuu. [IpoMexxyTouHbIi MO3T U OpraHbl SHAOKPUHHON cucTeMbl. ['opMOHBI TUTO(H3a
U IIATOBUIHOM JKeJIe3bl, X BIUSHUE HA POCT U pa3BUTHE, OOMEH BelIeCTB. [ OpMOHBI OJIOBBIX KENE3, HAAMOUYEYHUKOB U MOKEITYT0YHON Kee3bl.
Hapymienust 1esTenbHOCTH SHAOKPUHHOM CUCTEM M UX MpenyrpexaeHue. [puunnel caxapHoro auabera.

JdemMoHcTpanus
Mopenp depena ¢ OTKHIHOW KPBIIIKOW JIJIs TIOKa3a MECTOMOJIOKEHUs runiodr3a. Moaens ropTaHd co MUTOBUTHOM kKene30il. Moaensb
MTOYEK C HAATIOYECYHUKAMM.

Pa3nen 15. UnauBuayansnoe pasputue opranusma (5 4)+1 4 Ha 0000mIeHNE
JKu3HeHHble LUKIBI OopraHu3MoB. Pa3smHoxkeHue u paszsutue. [lonoBble kene3bl U MOJIOBBIE KJIETKU. becnosoe M MojioBoe pa3MHOKEHUE.
[Ipenmy1iecTBa 1oJIOBOTO pa3MHOXKEHMs. MyKCKasi U KEHCKasl MOJI0Bble cUCTeMbl. CIiepMaTo30M/1bl U SAWLEKIETKU. POb MOJOBBIX XPOMOCOM B
onpenesneHuu mona Oyaymero pe6éHka. MeHcrpyanuu u nounonuud. OOpa3oBaHHE M pa3BUTHE 3apOJbIlIa: OBYJISALMS, OIUIOJOTBOPEHHE
AWLEKIIETKH, YKPEIUICHUE 3apojbllia B Marke. PaszBuTue 3aponblmia v 1uiofa. bepeMeHHOCT M poabl. buoreHernueckuil 3akoH ['ekkems—
Mronnepa ¥ IpUYUHBI OTCTYIUIEHUS OT Hero. BimsiHue HapKoreHHbIX BelecTs (Tabaka, allkorois, HAPKOTUKOB) HA Pa3BUTHE U 3[JOPOBbE UEIOBEKA.
HacnencrBennsie 1 BpoxAEHHbIE 3a007eBaHMsL. MeIUKO-TeHETHUECKOe KOHCYIbTUPOBaHHe. 3a00JieBaHus, TEPEIAtOIIUECs TOJIOBbIM MTyTEM:
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CIUUA, cudunuc u ap.; ux npopunakruka. Pazsutne pedbEnka nocie poxaeHus. HoBopoxxaEHHBIN U rpyaHoil peOEHOK, yxon 3a HuM. [lonoBoe
co3peBaHMe. buosornueckas M couuanbHas 3peiaocTb. Bpea paHHUX MOJOBBIX KOHTAKTOB M abopToB. MHauBuA M nudHOCTh. TemnepamMeHT u
xapakrtep. Camorno3HaHue, OOLIECTBEHHBIH 00pa3 >KW3HU, MEKIMYHOCTHBIE oTHOmeHHA. CTaauu BXOXKIEHHUS JMYHOCTU B Tpymnmy. MHTEpecsl,
CKJIOHHOCTH, criocoOHocTH. OnapéHHocTh. BbIOOp sku3HEHHOTO nmyTu. 310poBblii 00pa3 xu3HU. CoO0AeHNEe CAaHUTAPHO-TUTHEHUYECKUX HOPM U
NpaBUJ 3I0pPOBOTO 00pa3a JKM3HU. YKpEIJICHHE 370pPOBbs: AyTOTPEHUHT, 3aKajlMBaHUE, JIBUTATENIbHAs AaKTUBHOCTb. BimsHue duznyeckux
yIpaXHEHUI Ha OpraHbl U CUCTEMbI OpraHoB. DaKTOpPbI pUCKa: CTpEeCChl, FTUIOAMHAMUS, IEPEYTOMIIEHHUE, NTepeoXIaxKacHue. Bpeanble u nosesxsie
IIPUBBIYKHY, UX BIUSHUE HA COCTOSTHUE 310POBbSL.

JdemoHcTpanms.

Tectbl, onpeaenstone TUIl TEMIEPAMEHTA.

Conep:xkanue

buosoruss 9 kaacc 68 4/rox (2 y/men.)
Benenne. buosiorusi B cucreme Hayk (2 4.)

Buonorus kak Hayka. Mecto OMOJIOTMU B CUCTEME HayK. 3HAUeHUE OMOJIOTUU JUIS IOHMMAaHUSI HAYYHOH KapTUHBI MUpa. MeTo bl OMOJIOTHYECKUX
uccnenoBanuil. [lonsatue «ku3Hp». CoBpeMeHHbIE HayYHbIE PEICTABIEHUS O CYIIHOCTH )XKU3HU. 3HaUeHUe OMOJIOrMYecKOr HAyKH B JIEITEIbHOCTH
YeJI0OBEKA.

JleMOHCTpaMU: TOPTPETH YUEHBIX-OMO0JIOT0B; cxemMa «CBsi3b OMOJIOTHH C APYTUMHU HAYKaAMI.

I'nasa 1. OcHOBBI HIUTOIOTHH - HAyKH 0 KJeTke ( 10 4.)

HpCZ[MeT, 3ala4 U METOAbI UCCICAOBAHNA LUTOJIOTMHU KaK HAyKH. I/ICTOpI/ISI OTKPBITHUA U U3YUCHUSA KIICTKH. OCHOBHBIE TIOJIOKEHUS KJIIETOYHOMN
TCOpHU. 3HaueHue OUTOJOTUYCCKUX I/ICCJ'IGI[OBaHI/Iﬁ IJId pa3BUTUA Oouojoruy u APyrux OMOJIOTrHYSCKUX HAayK, MCIUIIUHBI, CCJILCKOT'O XO03siiCTBA.

Krnerka kak cTpykTypHas U (QyHKIMOHAJIbHAS €AMHUIIA )KUBOTO. XUMHUECKUN cOCTaB KIeTKH. OCHOBHBbIE KOMIIOHEHTHI KIeTKH. CTpoeHue
MeMOpaH u siapa, ux GpyHkiuu. LluromnnazMa u ocHOBHbBIE OpraHou ibl. X (GyHKIIMHU B KIIETKE.

OcoOeHHOCTH CTPOEHHSI KIIETOK OaKTepHii, rpuOOB, >KUBOTHBIX M pacTeHHH. Bupychl.

OOMeH BellecTB U MpeBpallieHus dHeprus B kieTke. CrocoObl MOJIydeHUsl OPraHuYeCKUX BEIECTB: aBTOTPOPBI U reTepoTpodnl. DOTOCHUHTES, €r0
KOCMHYEecKasi pojib B Omocdepe.

buocunrte3 6enkoB. Ilonstue o rene. JIHK - mctounuk renermueckod mHdopmarnuu. ['eHeTmdeckuit koja. MaTpuU4HBIA MPUHIIUAIT OMOCHHTE3a
oenkoB. O6pazoBanne PHK o matpune JIHK. Perynsmus GuocunTesa.

IlonsTre o TOMCOCTA3€C, PEryjsanus mpoucCCoOB MPEBpAIICHUA BEHICCTB U SOHEPTHUU B KIIETKE.

JleMOHCTpAIUM: MUKPOTIPEIapaThl KJIETOK PACTCHUN U )KHUBOTHBIX; MOJIEIh KJIETKH; OMBITHI, MJUTFOCTPUPYIOMIHE Mpoiiecc (GOTOCUHTE3a; MOACTH
PHK u JTHK, pa3nudHbIX MOJIEKYJ U BUPYCHBIX YaCTHII; CXeMa MyTel MeTaboau3Ma B KJIeTKe; MoJieb-antuinkaius «CuHTe3 O0emkay.

JlabopaTopHbie padoThI:

CrpoeHue 3yKapuOTHYECKHX KJIETOK Y PACTECHHI, )KUBOTHBIX, TPUOOB U MPOKAPHOTHUECKUX KIETOK Y OaKTepHil.



I[MTPOEKT
I'aaBa 2. PazMHoOKeHHe U HHANBHAYAJIbHOE pa3BuTHe (OHTOreHe3) opranu3mos (5 4.)

CamoBocIipon3BeieHHE - BceoOInee CBOMCTBO KUBOro. Dopmbl pa3MHOXKEHHUS OpPraHu3MoB. becrionoe pa3MHOXEHHE U €ro TUlbl. MUTO3 Kak
OCHOBA 0€CITI0JIOr0 Pa3MHOXKEHHUS U pOCTa MHOTOKJIETOUHBIX OPTaHU3MOB, €r0 OMOJIOTHYECKOE 3HAUCHUE.

[TooBoe pasmHokeHHne. Meiio3, ero Ouoornueckoe 3HadeHne. bruonornieckoe 3Ha4€HUE OTUIOI0TBOPEHUSI.

[ToHsiTHE WHIWMBUAYATBHOTO DPAa3BUTHUS (OHTOICHE3a) Y PACTHTENBHBIX M JKUBOTHBIX OpraHu3MoB. [lenenue, poct, auddepeHnuanus KIETOK,
OpraHoreHes, pa3MHOKEHUE, CTapeHHne, CMepTh ocobeil. BiausHue gakTopoB BHELIHEH cpeibl HA pa3BUTHE 3apOJIbIA. Y POBHH MPHUCIIOCOOTICHUS
OopraHu3Ma K U3MEHSIIOUIUMCS YCIIOBHUSM.

JleMOHCTpanuM: Ta0IMILIbI, WUTFOCTPUPYIOLIUE BUABI OECIIONOr0 U MOJOBOTO Pa3MHOXKEHHUS, SMOPHOHAIILHOTO U MOCTAIMOPHOHAIBHOIO Pa3BUTHUS
BBICIIMX PACTEHUH, CXOJCTBO 3apO/bIIlIeii T03BOHOYHBIX )KUBOTHBIX; CXEMbl MUTO3a U Meiio3a.

I'naBa 3. OcHoBbl renetTuxu (10 4.)

['eneTnka kak oTpacib OHogorHyeckord Hayku. McTopusi pa3BUTHS TEHETUKH. 3aKOHOMEPHOCTH HACJIeIOBAaHUS MPHU3HAKOB KUBBIX OPTraHU3MOB.
PaGoter I'. Mengensa. Metoabl MccleAOBaHUS HACIEICTBEHHOCTU. [ MOPUIONOTHYECKUIT METOA M3Y4EHUs HACIEICTBEHHOCTH. MOHOTHOpUIHOE
CKpelIMBaHue. 3aKOH IOMUHUPOBaHUs. 3aKOH paciierieHus. [1oiiHoe u HeoIHOe JTOMUHUPOBAHKE. 3aKOH YUCTOTHI TAMET U €T0 IUTOJIOTMYECKOe
obocHoBaHue. @EeHOTUT U TeHOTHUI. | eHeTHueckoe onpezeneHue noia. I'eHeTndyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue nMpu3HakoB,
CIEIJICHHBIX C T0JIOM. XpOMOCOMHAs T€OPHs HACIEACTBEHHOCTH. [ €HOTHI KaK 1eT0OCTHAs CHCTEMA.

OcHoBHblE (OPMBI M3MEHYMBOCTH. ['eHOoTMNHMYecKass W3MEHYMBOCTb. Mytanuu. [lpuumHBl M yacToTa MyTauuid, MyTareHHbIe (HaKTOPBHI.
OBoIOLMOHHAs poib MyTauuid. KomMOumHaTHBHAs HW3MEHUYMBOCTb. BO3HHMKHOBEHHME pa3IMYHBIX KOMOMHALMH T€HOB U UX pOJb B CO3/aHUM
TEeHETUYECKOr0 pa3HooOpa3usi B IpeAenax BHJA. OBOJIOLMOHHOE 3HAaYeHHE KOMOMHATUBHOM H3MeHUYMBOCTH. MDeHoTUNHUYecKas, WIn
MoU(UKAIIMOHHAs], ©3MEHUYNBOCTh. POJIb ycII0BUI BHEIIHEH cpeibl B pa3BUTHUHU U IPOSIBICHUH TPU3HAKOB U CBOMCTB.

I_leMOHCTpaIII/[I/I: MOACIIH-allIUIMKAIUK, WJIIOCTPUPYIOIIUEC 3aKOHbI HACJICACTBCHHOCTH, TIICPCKPECT XPOMOCOM; pPE3yJbTaTbl OIBITOB,
IIOKa3bIBAOIIUX BJIMAHHUC YCJIOBI/Iﬁ cpeabl Ha H3MCHYUBOCTH OPraHU3MOB; rep6apHLIe MaTCepHralibl, KOJUICKIHNHU, MYJISIKU FI/I6pI/II[HI:>IX,
ITOJIUTIIIOUJHBIX paCTeHHfI.

JlaGoparopHbie padoThI:
N3yueHnne n3MEHUYNBOCTH y PACTEHHI U JKUBOTHBIX.
N3yuenue GheHOTUTIOB pacTEHUI.
[TpakTryeckas padora:
Pemrenne renernyeckux 3aaau.
I'naBa 4. I'eHeTuKa yesioBeka (3 4.)

Metonbl U3ydeHHsT HACIEACTBEHHOCTH yenoBeka. | eHeTnueckoe pasHooOpas3ue uenoBeka. [ eHeTndeckne OCHOBBI 3[J0pOBbs. BiusHue cpensl Ha
TEHETHYECKOE 3/I0pOBbE YeToBeKa. I eneTnueckue 6one3Hu. ['eHOTHIT U 310pOBbE YeTOBEKA.

I[eMOHCTpaHI/II/I: XPOMOCOMHBIC aHOMAJIMX YCJIOBCKA U UX q)CHOTI/IHI/I‘-IeCKI/IG MIpOABJICHUA.
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JlabGoparopHas padora:

Cocranenue poJI0CIOBHbIX.
I'nasa 5. DBosonnonHoe yuenue (15 4.)

VYdenue 006 3BoIIOIMK Opranndeckoro mupa. Y. JlapBuH - OCHOBOIIOJIOKHUK yYeHHs 00 3BONIONMHU. J[BHKYIIHE CHUIIBI M PE3YJIbTATHI IBOIIOIUH.
YcnoxHeHre pacTeHUd M KUBOTHBIX B IIPOIECCE IBONIONMU. buonornyeckoe pazHooOpasne Kak OCHOBA YCTOWYMBOCTU OuOCQepbl, pe3yabTaT
3BOJIIOIMH. CYIIHOCTh 3BOJIIOLMOHHOIO MOAX0/1a K U3YUYEHHUIO )KUBBIX OPIraHU3MOB.

Bun. Kpurepun Bunma. BumooOpaszoBanue. [lonstue wmukposBomornmu. [lonmynsimoHHas cTpykrypa Bupa. llomynsmus Kak 3JIeMEHTapHas
3BOJIIOLMOHHAs equHuLa. DakTOpbl HBOIOLUN U UX XapaKTEpUCTHUKA.

Z[BI/I)KYH_[I/IC CHJIbI U PE3YJIbTATBI 9BOJIFOLIUH.

EcrecTBeHHBII 0TOOp - ABIKYIIAs M HAIMPaBISIONIas CUjiIa 3BONMOLMHU. bopr0a 3a cymecTBOBaHME Kak OCHOBAa €CTECTBEHHOro oTdopa. Poib
€CTECTBEHHOTO 0TOOpa B (POPMHUPOBAHNY HOBBIX CBOICTB, IPU3HAKOB M HOBBIX BUIOB.

Bo3HukHOBEHHME afanTaiyii 1 UX OTHOCUTENFHBIN XapakTep. B3zanMonprucnocobIeHHOCTh BUAOB KaK pe3yabTaT AEUCTBUS €CTECTBEHHOTO 0TOOPA.

3HaueHue 3HAHUM O MMKPOABOJIOLMU Ui YIPABIEHUS HNPUPOIHBIMU MONYISLIUSAMH, PELICHUS MPOOJEeM OXpaHbl INPUPOJBl U PALMOHAIBHOIO
MIPUPOIONOIBb30BAHUS.

Ilonsatne o MakposBomtouuu. COOTHECEHME MHUKpPO- U MAKpOABOJIOLMU. YCIOKHEHHE PAacCTEHUH M KMBOTHBIX B IIPOLECCE HBOJIIOLMH.
buonorudeckoe pasHooOpa3ue Kak OCHOBa YCTOMYMBOCTH OMOC(hEpbI, pe3yIbTaT BOTIOLHH.

JIeMOHCTpalMu: >KMBBIE PACTEHUS M JKUBOTHBIC; IepOapHble HSK3eMIUIApPbl M KOJUIEKLIMH >KUBOTHBIX, IOKAa3bIBAIOIINE WHAWBUIYAIBHYIO
M3MEHUYUBOCTh M Pa3HOOOpa3He COPTOB KYJIbTYPHBIX PAacCTEHUH M TMOPOJ JOMAIIHUX >KUBOTHBIX, a TaKKe Pe3yJbTaThl MPHUCIOCOOIEHHOCTH
OpPraHU3MOB K cpejie OOUTaHUS U pe3yJabTaThl BUA000PA30BAHMSI; CXEMbI, HIUTIOCTPUPYIOIINE MTPOLECCH BUA000PAa30BaHUS U COOTHOIIEHUE MyTeH
MIPOrPECCUBHOM OMOJIOTMYECKOM 3BOTIOIUY.

JlabopaTopnas padora:
N3ydenne npucrnoco0IeHHOCTH OPraHu3MOB K cpefie 0OUTaHusI.
I'maBa 6. OcHOBBI ceJieKIMU 1 OuoTexHooruu (3 41.)
3aauu U METOBI CeNEKIMU. [ eHeTHKa KaK HaydyHasi OCHOBA CEJIEKIIMM OPraHU3MOB. JOCTHIKEHUSI MUPOBOM M OT€YECTBEHHOM CEJIEKIIUU.

JleMOHCTpauuu: pacTteHus, repOapHble dK3EMIULIPhI, MYJISKHU, TaOIuibl, ¢poTorpaduu, WITIOCTPUPYIOLIUE PE3yNbTaThl CEIEKIIMOHHON paboThI;
HOPTPETHI CETEKIIIOHEPOB.

I'naBa 7. Bo3HnkHOBeHUe H pa3BUTHE KU3HU Ha 3emiie (4 4.)
B3rnsapl, rHnoTe3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU. OpraHndecKuil MUp Kak pe3ysbTaT 3BONoLUu. VicTopus pa3BUTHSI OPraHUYECKOro Mupa.

JleMOHCTpalUM: OKaMEHEIOCTH, OTHEYAaTKU PACTEeHUM U KUBOTHBIX B JIPEBHUX MOPOJAAX; PENPOIYKIUU KAPTHH, OTpaxkarouwmx (uopy u dayny
Pa3IMYHBIX 3p U NEPUOOB.
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I'naBa 8. B3auMocBsI34 OpraHu3MOB H OKpYKarouleii cpeanl (16 u.)

Oxpyxkaromiasi cpefia - UCTOYHUK BEIECTB, SHEPTHH U MH(OpMAnU. DKOJIOTHS, KaK HayKa. Biusaue sKonorudeckux (akTopoB HA OPTaHU3MBI.
[TpucniocoOeHnss OPraHU3MOB K pa3iiMyHbIM 3KojorumdeckuMm (akropam. [lomymsmus. Tumbel B3auMOIEHCTBHS TOIMYJSAIUN pa3HBIX BHIOB
(KOHKYpEHIHS, XUITHUYECTBO, CUMONO3, ITAPA3UTU3M).

DKocHCcTeMHast OpraHu3alys KUBOH MPUPOABI. DKOCUCTEMBL. Poilb mpon3BoaUTENEH, MOTPEOUTENEeH U pa3pyIIUTeNeil OpraHMyecKiuX BEIIeCTB B
HKOCHUCTEMAX U KPYroBOPOTE BEIeCTB B mpupoje. [Tumessie csa3u B 3xocuctemMe. OcOOEHHOCTH arpo3KOCUCTEM.

buocdepa - rinobanbHas 3xocuctema. B.M. BepHaackuii - 0CHOBOMOJIOXKHUK ydeHUs o Ouochepe. Ponb yenoBeka B Omochepe. DKOIOrHISCKHE
npoOsieMbl, MX BIUSHHUE HA KU3Hb 4YenoBeka. [1OCieACTBHs JESTENbHOCTH YEJIOBEKAa B JKOCHCTEMax, BIHMSHUE €ro MOCTYNKOB Ha JKHBBIC
OpraHnu3Mbl U SKOCUCTEMBIL.

JleMOHCTpauu: TaOJUIIbI, HJUTIOCTPUPYIOIINE CTPYKTYPY Onochephl; cxema KpyroBOpoTa BELISCTB M MPEBPAILCHUs SHEPTUH B Onocdepe; cxema
BJIIMSIHUS XO3SIMCTBEHHOU ACATCIIBHOCTH YCJIOBCKA Ha IPUPOAY, MOACIIb-allIlJINKALA ((EI/IOC(i)epa " YCJIOBCK»; KAPThI 3alIOBECIHUKOB Poccun.

JlabopaTopHble padoThI:

CrpoeHue pacTeHull B CBSI3U C YCIIOBUSMU KU3HU.

[Toacuer MHAEKCOB IIOTHOCTY AJIs ONIPEJEIICHHBIX BUOB PACTEHUM.

Brinenenue nuieBsIx enei B UCKyCCTBEHHOM dKocucTeMe (Ha MpUMepe akBapuyma).
IIpakTnyeckne padboTsI:

Habmroienus 3a ce30HHBIMU U3MEHEHUSIMU B JKUBOU MIPHUPOJIE.

CocraBrieHre cxeM Mepeaun BelecTB U YJHEPTUH (1IeTel MUTaHus ).

BrisiBnenue npucnocoOaeHuil opraHu3MoB K cpesie 00MTaHusl (Ha KOHKPETHBIX MPpUMepax), TUIIOB B3aWMOAECUCTBUS MOMYJALUNA Pa3HbIX BUJOB B
KOHKPETHON 3KOCHCTEME.

AHanu3 U olleHKa BIUSHUS (AKTOPOB OKpYXKaroliei cpefibl, (PaKTOPOB pUCKa HA 30POBbE, MOCIEACTBUI ACSITEILHOCTH YEJIOBEKa B DKOCHCTEMAX,
COOCTBEHHBIX MTOCTYIKOB Ha KUBbIE OPraHU3MBbI U SKOCUCTEMBI.

JKCKypCHS:

Cpena xu3HU U €€ 0OUTaTeNH.
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3) TemaTH4ecKoe IVIAHHPOBAHHE

5 kJace
Ne i/ Ha3panue Tembl Kouanuectso
YPOKOB
BBeaenne 6
1 buonorus-nayka o ®&1BOM pUpPOJIE
2 MeTo1b!I HCCIIEI0OBAHUS B OMOJIOTHHA
3 PasnooOpa3zue xuBoi mpuposl. [lapcTBa xKuBbIX Opranu3MoB. OTIUYUTENbHBIC TPU3HAKU KUBOTO.
4 Cpenbl 00uTaHuUs KUBBIX OPraHU3MOB, B3aUMOCBSI3b OPTaHU3MOB B IIPUPO/IC
S Okonornueckue (GakToOpbl U UX BIWSHUE HA JKUBBIC OPraHU3MBI, BIUSHUE YEJIOBEKA Ha MPUPOAY, €&
oxpana. [Ipaktudeckas pabora deHonorndeckre HaOMIOACHHS 32 CE30HHBIMU U3MEHEHUSIMU B TIPUPOJIC
6 Dkckypeus Nel
MHoroo6pasue )KUBbIX OPraHU3MOB, OCEHHHUE SBJICHHS B )KM3HU PaCTEHUM U )KUBOTHBIX. T/b
Pa3nen 1. Kiietounoe ctpoeHue opraHusMoB 10
7 YcrpoiicTBo yBennuuTenbHbIX puoopos JI.P.-1YcerpoiicTBo ymnbl u cBeToBOro Mukpockomna. IlpaBuia paboTsl ¢
HUMU
JI.P.-2 VI3y4yeHue KJIETOK PaCTeHHUs C OMOIIBIO JIYTIbI
8 CTpoeHue KICTKU
9 [TpuroroBnenne Mukpormnpenapara Koxxuisl uenryu ayka JI.P.-3 [IpuroroBienne Mukponpenapara
KOXKHUI[bl YEILIYH JIYKa, pacCMaTpPUBaHUE €TO MO MUKPOCKOIIOM
10 ITmactunst JI.P.-4
IIpuroroBieHue npemnapaToB U pacCMaTpUBAHUE 0] MUKPOCKOIIOM IIJIACTHU]L B KJIETKAX JINCTA DJIOEH,
IUIOJIOB TOMATa, pSOUHBI, IIUTTOBHUKA
11 XUMHYECKUN COCTAB KJIETKH: HEOPTAHUYECKUE U OPraHUYECKNE BENECTBA
12 KuznenesrenbHOCTh KJIETKH: OCTYIJICHUE BEILIECTB B KJIETKY (JIbixaHue, nutanue) JI.P.-5
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[TpuroToBneHue npenapara u paccMaTpyUBaHHUE MO MUKPOCKOIIOM JIBHYKEHUS IIUTOIIA3MBbI B KJIIETKaX
JUCTA 3JI0JeU
13 Ku3HeneareabHOCTh KIETKU: JEJIEHUE POCT, Pa3BUTHE
14 [ToHsATHE «TKAHBY.
15 Ocob6ennocTu ctpoeHus kieTok JI.P.-6
PaccMaTtpuBaHue 1o MUKPOCKOIIOM TOTOBBIX MUKPOTPENapaToB Pa3IMUHbIX PACTUTEIbHBIX TKaHEH
16 O6o06mmaronuii ypok 1o reme «KiaetouHoe cTpoeHne opraHiu3MoBY
Paznen 2. HHapcTBo bakTepuu 2
17 baktepuu, nx paznoobpasue, CTpOCHUE U KU3HEACATEIbHOCTD
18 Ponb Gakrepuii B mpupoie U )KU3HH YenoBeka bakrepun — Bo30yautenu 3aboneBanuii. Mepbl IpOQUIAKTHKH
3a00JIeBaHNH, BHI3BIBAEMBIX OAKTEPHIMU
Pa3nen 3. llapcTBo I'puonl 5
19 OO0m1as XxapakTepUCTHKA TPUOOB, CTPOCHUE U KU3HECATEILHOCTh
20 [nsnounsie rpudskl. [IpaBumna coopa u oxpana. [IpodunakTtika orpaBiaeHus rpudbamu, 1-1 momouis.
JI.P.-7 CtpoeHue o oBBIX Tell MUIAIIOYHBIX TPHOOB
21 [TnecueBbie TpulOsl U Apoxxu. JI.P.-8 OcobeHHOCTH CTpOSHUSI MyKOpPa U APOAKKEH
22 ['puObI-Tapa3uTel, poyib TPUOOB B MPUPOJIE U KU3HHU YEIOBEKa
23 Ob6o6maromuit ypok no teme «LlapctBo rpu6oB»
Paszgea 4. lapcTBo PacTtenus 11
24 borannka — Hayka 0 pacTeHMsIX, METOJIbl UX U3YUeHHsI. MHOrooOpasue pacTeHuii, X CBsI3b CO CPEHOi
oOuTaHus, poiib B Onochepe n oxpana
25 OnmHOKJIETOUYHBIE BOJOPOCIH, UX MHOTOOOpa3He, CTPOCHUE, Cpesla OOUTaHusI.
JI.P.-9 CtpoeHnue 3eneHbIX 0JHOKIETOYHBIX BOAOPOCIEH
26 MHoroxkneTouHsle Bogopociau. Poibs Bogopociel B Ipupoe U )KU3HU yesoBeka. OXpaHa BOJLOPOCHEN.
Bonopocau Bonorozackoit obnactu.
27 JInmaiiHUKH, UX cTpoeHHe, pa3HOoOpasue, cpena OOuTaHus. 3HaUueHHE B IPUPOJIC U )KU3HH YEIIOBEKa.
JInmaiHuky peruoHa.
28 Mxu, ux MHOTOOOpa3ue, cpelia OGUTaHus, CTpOeHUE, U 3HaueHne. Mxu Bonorosckoii oonacru. JI.P.-10
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Crtpoenune Mxa (Ha MECTHBIX BHaX)

29 [TanmopoTHHUKH, XBOIIH, IUIAYHBI, UX CTPOCHUE, MHOT0O0pa3ue, cpesia O0UTaHHMs, POJIb B IPHUPOC U HKUZHH
JenoBeka, oxpana. [Tanoporaukoobpasusie peruona. JI.P.-11 Crpoenue criopoHocsiiero XBoiua 1 nanopoTHHKa

30 ['onocemeHHbIE pacTeHUs,cTpoeHUe U pasHooOpasue. Cpena oOuTaHus, 3HAUCHUE U oXpaHa. [ oloceMeHHbIe
Bosorozckoit o6iactu. JI.P.-12 Ctpoenue XBOU ¥ IIHUIIEK XBOMHBIX

31 [TokpbeITOCEMEHHBIE PACTEHHUS, HX CTPOCHUE M MHOr00Opa3ue. Cpena 0OUTaHHs, 3HAUCHUE B IIPUPOJIC U KUZHU
4eJI0BeKa, OXpaHa.

32 [Ipoucxoxaenue pacreHuii. OCHOBHBIE 3Tallbl Pa3BUTHUS PACTUTEIBLHOTO MUPA

33 Bcepoccuiickas mpoBepouHas pabota

34 Amnanu3 BIIP. Oxpansiembie pactenus Bomorosackoii o6mactu
[Ipomexyrounas arrecranys: AHAJIM3 TeKyLIel ycneBaeMoCTH
Bcero 3aron 34

6 kaacc
Paspen 1. «CTpoeHre 1 MHOr000pa3ue NMOKPHITOCEMEHHBIX PACTEHH 14
1 CrpoeHue ceMsiH JBYI0IbHBIX PACTEHUM.

JL.p. U3ydenue cTpoeHust CEMsIH JBY0IbHBIX
pacTeHun

2 CtpoeHune ceMsiH OJHOI0JIbHBIX PACTEHMI.
JL.p. U3yueHue cTpoeHus CEMSH OJJTHOAOJIbHBIX PACTEHUM

3 Buasl kopHEHN U TUITBI KOPHEBBIX cUCTEM. JI.p. Buibl KOpHEH cTepKHEBBIE U MOYKOBATHIE KOPHEBBIE
CUCTEMBI

4 3oHbI (yuactkn) KopHs. JI.p. KopHeBoil 4eXJIMK 1 KOPHEBBIE BOJIOCKU

S VYcnoBus npouspacTaHus U BUAOU3MEHEHHsT KOpHEH

6 [ToGer n mouky, ux crpoenue. Poct u pazsutue nmodera
JL.p. Ctpoenue movek, pacroioKeHrne ux Ha credie

7 Bremnee crpoenue nucta. JI.p. JIucThs npocThie U CIO0XKHBIC, UX )KUIKOBAHUE U IUCTOPACIIONOKCHUE
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8 Kiierounoe ctpoenue nucrta. BumonsmMeHeHnue TucTheB.
JLp. Ctpoenue koxuipl 1ucta. Kiietounoe crpoenue mcra
9 Crpoenue ctebist. MuorooOpasue crebneit. JI.p. BHyTpeHHee cTpoeHne BETKH iepeBa
10 Bunounsmenenue noderos JI.p. uzydeHrne BUJOM3MEHEHHBIX TOOETOB
11 L[BeTok 1 ero crpoenue Jl.p. MI3yueHue cTpoeHus LBETKa
12 Cougetus Jl.p. O3HaKoMII€HUE C pa3IMYHBIMUA BUIAMH COLIBETUI
13 [Tnoae! u ux xknaccudukanus JI.p. O3HaKOMIIEHHE C CYXUMHU U COYHBIMH TI0JJaMU
14 Pacnipoctpanenne iogoB U ceMsH
Pa3nen 2 ’Kuznb pacrenuii 11
15 OCHOBHBIE ITPOLIECCHI KUZHEACATEIBHOCTH PACTEHU. MUHEPAIIBHOE TUTAHUE PACTEHUN
16 doTtocuHTE3
17 JlpixaHue pacTeHui.
18 Hcnapenue Boabl. JIucronan.
19 [TepenBmxeHne BOABI U MUTATENbHBIX BemlecTB B pactenuu JI.p. [lepenBrkenue BemecTs Mo mobdery
pacTeHus
20 IIpopacranue cemsin. IIp.p.1 Onpenenenne BCX0KECTH CEMSIH PACTEHUN U UX TOCEB.
21 Okckypeuns Nel 3umMHuUE ABIEHUS B )KU3HU PACTEHUN
22 CriocoObI pa3MHOXKECHHS PACTCHUIN
23 Pa3MHOXXeHHE CIIOPOBBIX pacTeHUH
24 Pa3MHOXeHME CEMEHHBIX PaCTEHUU
25 BereratuBHO€E pa3MHOKEHHE TOKPHITOCEMEHHBIX PACTEHHM
[Ip.p.2 BereratuBHOE pa3MHOXKEHUE KOMHATHBIX PACTEHUN
Pa3nea 3 Knaccupukanus pacrenmii 6
26 OcHoBHBIE cucTeMaTHueckue kareropuu. Kinaccudukanus nBeTKOBBIX
27 Knacc JIBynonwsabie. CemeiictBo Kpectonernsie u Po3zonserasie Mopdonorudeckas XxapakTepUCTHKA.
28 Mopdomorudeckass xapakTepucTuka pacteHuil cemeilictB  [lacnénoswie, boboBbie, Cl0KHOLBETHBIE.
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SnoButeie pacTeHuss Bonoroackoit o6actu.
JL.p. BeIsiBlIeHHE IPU3HAKOB CEMEMCTBA 10 BHEIIHEMY CTPOCHUIO PACTCHU
29 Knacc OnnononeHbie. Mopdonornyeckas xapakTepucTUKa pacTeHU cemeiicTB Jlumneitnbie u 31aku.
OxpaHsieMble pacTeHus1 00JIaCTH.
30 Bakneiimme cenbCKOX03sICTBEHHBIC PACTCHUS, OMOJIOTHYECKIE OCHOBBI X BBIpAIIMBAHUS, H/X 3HAUCHUE
31 Oxckypeust Ne2 O3HaKOMIIEHUE C BBIPAIIMBAHUEM PACTCHUH B 3aIIUIIEHHOM TPYHTE
Pa3znen 4 Ilpupoanbie coodmecTBa 3
32 PactutenpHbIe cOOOIIECTBA M MX TUTIBL. PacTuTenpHBIC cooOMIecTBa Booroackoi 061acTu, B3auMOCBSI3H
B PaCTUTEIHLHOM COOOIIECTBE, PA3BUTHE U CMEHA. BIusHNUE NeITeIbHOCTH YEJIOBEKA Ha TIPUPOTHBIC
cooOI1ecTsa
33 Bcepoccuiickas nmpoBepodHas pabota
34 Anamu3 BIIP. DOkckypeus Ne3  Ilpupoanoe coolmiecTBo u yenoBek. DeHOJOrndecKkue HaOMI0AeHUs 3a
BECEHHUMHU SIBICHUSIMHU B MPUPOIHBIX COOOIIECTBAX
[TpoMexxyTouHast aTTecTalys: AHAJN3 TeKyIIel ycrneBaeMoCTH
Bcero 3aroa 34
7 xiacc
Brenenue. 2
1 Hctopus pa3BUTHS 300710TUH, METO/IbI U3YUYEHUS )KUBOTHBIX.
2 Hayka 30050115 1 €€ cTpykTypa. CXOACTBO U pa3Inyusl >KUBOTHBIX U pacTeHU. CUCTEMATHKA KUBOTHBIX.
Paznen 1. IIpocreiimue 2
3 [Ipocreiimme: KOPHEHOXKKH, PAAHOISIPUH, COTHEYHUKH, CIIOPOBHUKH, CpE/la U MecTa 0OUTaHus, 00pa3 KU3HH,
noBejieHHe. bruonornveckue u 3KOJIOTHIECKHUe 0COOCHHOCTH
4 [pocreitmme: xryrukoHocisl, nHOY30pun. KonoHuanbHble OpraHu3Mbl. 3HAUYEHHE MPOCTEHIINX B MPUPOIE H
JKHM3HU YEIIOBEKA.
Pa3znen 2. MHOroKJ1€TOYHbIE }KUBOTHBIE. 35
5) Tun I'yoxu. Cpena ooutanusi, 00pa3 Ku3HU, ONOJIOTHIECKHE M SKOJIOTHYECKHE 0COOCHHOCTH, MHOTOOOpa3ue u
3HaYCHHE
6 Tun Kumeunononoctueie. Cpena oOutaHus, 0o0pa3 >KU3HHU, OMOJIOTMYECKHE M JKOJIOTHYECKHE OCOOCHHOCTH,
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MHOroo0pasue, 3HaYeHUE U OXpaHa.

7 Tun [Tnockue gyepsu. Cpena u Mecta 0OUTaHHsI, OMOJIOTMYECKHE U HKOJIOTHIECKHUE OCOOEHHOCTH, MHOT000pa3ue u
3HauCHUE.
Tun Kpyrasie yepBu. Cpena o6uTanus, MHOTooOpasue, 00pas )KU3HH, MOBEJICHHE, OCOOCHHOCTH, 3HAYCHUE
Tun Konwsuateie yepBu, wim Kompuerpl. OOmas xapaktepuctuka tuma. O0pa3 ku3HM U 3HadeHue Kt
MHOromeTHKOBBIE.

10 XapakTtepuctuka kiacca MamnometnHkoBbie U [TusBku. 3HaueHne B IpUPOJIE U KU3HH YeloBeka. MHoroooOpasue
yepseil B Bonoroackoii o6iactu. JI.p. Nel 3nakomMcTBO ¢ MHOrOooOpa3ueM KOJIbYaThIX YepBe

11 Tun Mommtocku. Cpena oOurtanusi, 00pas )KU3HU U TIOBEJIEHUE, OMOIOTUYECKUE U HKOJIOTMUECKHE OCOOCHHOCTH

12 MHuoroo6pa3zue u 3HaueHue >KUBOTHBIX Tuna Mosuttocku. Mostocku Bonoroackoit o61actu, ux oxpaHa

13 Tun Urnokoxxue. MHOTOOOpa3ue, cpena ooutanus, 00pas )KU3HU U MOBEJCHUE, 0COOCHHOCTH, 3HAUCHHE.

14 Tun Unenucronorue. Xapaktepuctuka k. PakooOpasusie, [laykooOpasubsie. Cpena obutanus, MHOrooOpasue,
00pa3 ’KU3HU, TIOBEAECHNE, OCOOEHHOCTU CTPOEHUS, 3HaueHue 1 oxpana. JI.p.Ne2 MHoroobpa3zue pakooOpa3zHbIX

15 Xapakrepuctuka k1. Hacekomble. Cpena oOutanus, o0pa3 *HU3HH, MOBEJEHHE, OMOJIOIUY., FIKOJIOTHYECKUE
ocobenHocTH, 3HaueHue. JI.p.Ne3Wzyuenue npencraBuresnei oTpsiioB HACEKOMBIX.

16 MHuoroo0pa3ue HaceKOMbIX. XapaKTepucTuka oTpsaoB TapakaHoBele, [Ipsimokpeuibie, YxoBepTkH, [logeHku.
buonorndeckne 0cOGEHHOCTH, 3HAUEHUE

17 Otpsinel HacekoMmbIx: Ctpekossl, B, XKyku, Knonel. buonornueckue ocodbennoctu. Ponbs B mpupone, XKu3HH
4eJI0BeKa.

19 Otpsinel HacekoMbIX: Yenryekpoiabie, PaBHOKpBLIIBIE, JIBYKpBIIbIe, broxu. XapakTepHble 0COOEHHOCTH, POJbh B
IPUPOJIE U )KU3HU YEJIOBEKa.

19 Ortpsin [lepenonuaTokpeuibie. Ob1IME MPU3HAKU, MHOT00Opa3ue, 3HaueHue.

20 3HaveHNEe HACEKOMBIX, NX oXpaHa. OxpaHseMble HaceKkoMmble Boorockoi oomactu.

21 Ob6o06maromuit ypok 1o treme «MHOTOKJIETOYHbIE )KUBOTHBIE. becrio3BOHOUHBIE)

22 Tun Xopnossle. [lonrunsr:becuepenneie n Yepenneie. Knacc JlanneTHuku

23 Hanxnacc Peibp1. MHOTOOOpa3ue, cpena oduranms, 00pas KU3HH, MMOBEICHUE, 0COOEHHOCTH CTPOEHUS, 3HAUEHUE 1
oxpana JI.PNe4 HaGroneHne 3a BHEIIHUM CTPOEHUEM U TIEPEABUKEHUEM PHIO

24 Muoroo6pasue Ki. Xpsiessie ppiobl. CTpoeHue, oBeIeHNEe, 3HaYeHUE, OXPAHIEMbIE BUIIBI

25 Mmuoroo6pasue Ki. Koctabie pbiObl. OcOOEHHOCTH CTpOEHHs, 00pa3 >KHU3HHM, MPOLECCHI KU3IHENEATEIbHOCTH,




ITPOEKT

3HayeHue, oxpaHa. Oxpansemslie Bubl ppi0 Bosioroackoit obnactu

26 Kiacc 3emHoBoHbIe. O0IIast XapaKTePUCTHKA, cpeia 00UTaHus, 0COOCHHOCTH, MHOTOOOpa3ue, 3HaUeHUE, OXpaHa.
OxpaHsieMble 3eMHOBOAHbIE Bosoroackoii o0nactu.

27 Kinacc Ipecmbikaromuecs. OOmast xapakrepuctuka kinacca. OcoOeHHOCTH 0. Yemnyiddarble B CBSI3U C CPEIOH
oOuTanus 1 00pa3oM >xu3HU. 3HaueHue u oxpana. Oxpansembie BUAbI Bonoroackoit obnacrtu.

28 Otpsig Yepenaxu u Kpokoaunsl. Cpena oOuTanus, o0pas >KU3HU U TOBEACHUE, OCOOCHHOCTH CTPOCHHSI, 3HAYCHHE
U OXpaHa.

29 Knacc [Ttumpr. O6mas XxapakTepucTuka, 0COOEHHOCTH CTPOSHHS B CBSI3U € MoéToM. OCOOEHHOCTH NTHII O.
[TunrBunel, ux oxpana JI.p. Ne 5 M3yuenue BHEIIHEr0 CTPOECHUS NITHUL]

30 Mmuoroo6pa3ue ntui. Xapakrepuctuka o.Ctpaycoobpasusie, Hannyobpasusie, KazyapooOpasusie, ['yceoOpa3ubie
IIPUCTIOCOOIEHHOCTh K YCIOBUSIM CpPE/Ibl,IIOBEJICHUE, 3HAUEHHUE U OXpaHa

31 Otpsiasl nrult: J{HeBHbIe XulHbIe, CoBbl, KypHuHbIe, MTPUCIIOCOOIEHHOCTD K YCIOBHSIM CPE/ibl, 00pa3 *KHU3HHU,
3HauUEHUE U OXpaHa

32 XapakTepuctuka OTHLl OTpsiAoB  [oneHactsie 1 BopoObuHooOpa3Hbie. Cpena oOuTanus, OMOIOrHuYecKue 1
HKOJIOTMYECKHE 0OCOOEHHOCTH, 3HaYeHHe U oxpaHa. OXpaHa NTULl B PETUOHE

33 Oxckypeust Nel Mzydyenne MmHOrooOpas3us ntuil (IPOBOJAUTCH B BeCeHHee BpeMs)

34 Knacc Mnekonuratormue. O61ast xapakrepuctuka. Otpsiiel - Onnonpoxoaasie, Cymuatsie, HacekomosiiHble,
Pykokpbiabie. OcOOEHHOCTH UX CTPOEHUS, IOBEICHUS, 3HAYCHHUE U OXPaHa.

35 OTtpsiasl MitekonuTarouux: I'pe3yHsl, 3ailiieoOpa3Hblie. XapakTepuCTHKA BaKHEUIIIMX MpeICTaBUTENeH, 3HaUeHHE,
oXpaHa.

36 XapakTepucTuka npeacraBureneit o. Xuiinele, Xo6oTHsie, Kuroo6pasusie, Jlacronorue. Cpena oburanusi, oopas
YKU3HU, 0OCOOCHHOCTH CTPOEHUS, 3HaYEHHUE, OXpaHa

37 Otpsinel  mnexkonuTaromux: IlapHokonsiTHele, HenapHokonbiTHble. OOpa3 KHU3HHU, IOBEACHHE, CTPOEHUE,
3Ha4YeHue, oxpana. OxpansemMple MieKonuTaronme Boaoroackoi odnactu.

38 buonoruueckue u skojgoruueckre 0COOEHHOCTH, 3HAU€HUE U OXpaHa IpejcTaBuTeneit orpsiaa [Ipumarsr.

39 O0600MIAOIIHN YPOK 10 TeME «XOPIOBBIC)

Pa3nes 3.9Bosonust crpoeHuss 1 (pyHKUMI OPraHOB U UX CHCTEM Y KUBOTHBIX 14

40 [ToxpoBbI Tea )KUBOTHBIX. DBOJIOLUS TOKPOBOB Tena. JI.p.Ne 6 M3ydeHne ocoOeHHOCTE! pa3TUYHbIX TIOKPOBOB
Tena

41 OnopHo-/BUTaTeNbHAs CUCTEMA JKUBOTHBIX, SBOJIIOLIUS
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42 Crnioco0ObI IepeIBMKEHUS )KUBOTHBIX. [lostocTu Tena

43 Opransbl JpIXaHus ¥ Ta3000MeH. DBOIIOLUS OPraHOB JbIXaHHUS.

44 Opranbl nuIIeBapeHus. DBOIOLMS MUILEBAPUTEIBHBIX CUCTEM.

45 OOMeH BelIeCTB U IPEBPAIICHHE SHEPTHH

46 KpoBeHocHas cuctema ;xuBOTHbIX. Opranbl KpOBOOOpAILEH!s, IBOJIIOLUS.

47 KpoBb, €€ cTpoeHne. @yHKINU, 3BOJIIOLUS.

48 Opranb! BbII€7€HUS. DBOIIOLMS BbIIEIUTEIbHON CUCTEMBI.

49 Hepshas cucrema. DBoJito1iys HEPBHOM CUCTEMBI B X0/1€ HCTOPUUECKOTO PAa3BUTHS
50 Pedirekc. UHCTHHKT

o1 Opransl 4yBCTB, UX 3BOJIOLUSA. Perynauus nesTellbHOCTH Opranu3ma

52 Opransl pasMHO)eHus, ux 3Bononus [Ipoanenue pona

53 [ToBTOpUTENEHO-0000IIAIONINI YPOK 110 TeMe «DBOIIOUS CTPOSHHS U (DYHKIIHI OPTaHOB U CUCTEM»

Paznen 4. UnanBuayanbHoe pa3BUTHE )KMBOTHBIX 3 yaca

54 CrnocoOs1 pa3MHOkeHHs. OII0J0TBOPEHHUE.
55 Pa3BuTHe KMBOTHBIX C ITPEeBpaIleHUEM U 0e3 peBpaleHHs
56 [Ieproan3zanys 1 IPOJOJDKUTEIBHOCTD )KU3HU )KUBOTHBIX JI.p.7 3yuenue craanii pa3BUTHUS )KUBOTHBIX U

OIIPCACIICHNUEC UX BO3paACTa

Pazgen 5. Pa3BuTHe U 3aKOHOMEPHOCTH pa3MellleHUs )KUBOTHBIX Ha 3emJie

57 JlokazaTenbcTBa 3BOIIOLNN JKUBOTHBIX
58 Yapnz /lapBuH 0 IpUYMHAX 3BOJIOLMH )KUBOTHOTO MUPA
59 VYcioxxHeHre CTpOeHHs KUBOTHBIX M pa3HOOOpa3ue BHJIOB KaK pe3ysbTaT BOJIIOLMHU. Apeaybl OOMTaHus,

MUTI'paluu. 3aKOHOMepHOCTI/I PasMCIICHUS ) KUBOTHBIX

Pasznen 6. Buouenosnl

60 EcrecTBeHHbIE 1 HICKYCCTBEHHbIE OMOIIeHO3bI brorieno3sl Bonorockoii obnact .

61 @DaKTOpbI Cpe/bl U UX BIUSHUE Ha OMOIICHO3BI

62 Henu nutanus. [ToTok sneprun. B3anMocBs3b KOMIOHEHTOB OMOLIEHO3a U UX IPUCTIOCOOICHHOCTD IPYT K IPYTY
63 Oxckypcusi No2 M3ydeHue B3aMMOCBS3M JKUBOTHBIX C JIPYTUMH KOMITOHEHTaMU OHOIIeHO3a. DEHOIOTHYECKHE

Ha6J'IIOI[CHI/ISI 3a BCCCHHUMMU ABJICHUAMU B ) KU3HHU )KMBOTHBIX
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Pa3nen 7. J/KuBOTHBIII MUP U X0351liCTBEHHAs 1eITEIbHOCTD YeJI0BeKa

64

BOSHCﬁCTBHC YCJIOBCKa MU €ro JACATCIbHOCTH Ha MXHWBOTHBIX. HpOMBICJ'II)I HpOMBICJIOBBIe JKHUBOTHBIC

Bonoroackoii ooiactu

65

OI[OMaH_IHI/IBaHI/Ie. Pa3B€I[CHI/IC, OCHOBEI COACPKaHUA U CCIICKINN CENbCKOXO03SIHCTBEHHBIX JKMBOTHBIX

66

3akoHbl 00 OxpaHe *KUBOTHOTrO Mupa. Cucrema MOHUTOpUHTa. PalroHanbHOE KCMOIB30BAHUE KUBOTHBIX.

Oxpansiembie Teppuropuu. KpacHas kaura. Oxpana >kMBOTHBIX B Bosorozackoit o6mactu.

67

SKCKprI/IH Ne3 ITocelieHue BEICTaBKU CEIIbCKOX03AMCTBEHHBIX 1 JOMAalTHHUX XMBOTHBIX

68

3aKIIounTEIbHBIN YPOK 110 Kypcy buonorus. JKuothele. JleTHue 3ananus.

[TpomerxyTouHas aTTecTanys: AHAJIN3 TeKylleil ycneBaeMoCTH

Bcero zaron

68

8 kiace

BBenenue. Hayku, uzyyamoumue opranusm 4ejioBexka

Beenenue. HaYKI/I O YCJIIOBCKC. 3,[[0p0BBe " €T0 OXpaHa

CraHOBJICHHE HayK O 4YCJIOBCKC

IIpouncxo:xxaenue yeaoBexka

CucremMaTH4eCcKOE IOJI0KEHNE YETIOBEKA. HOK&S&TGJ’ILCTB& JKUBOTHOTI'O ITPOUCXOKACHHN A YCTTIOBEKA

OCHOBHBIE 3TaITbI OBOJJIIOIMHU YCJIOBCKA. Bnusaue 6nonoruyeckux u COHUAJIbHBIX q)aKTOpOB Ha €ro pa3BUTUC

Pacr1 uenoBeka. UenoBek Kak BUJT

Crpoenne opranusma

ypOBHI/I opraHu3alvv OpraHn3mMa 4CjIOBCKa. OpFaHBI H CUCTCMBI OPraHOB

Knerounoe CTPOCHUC OpraHnu3Ma. OpFaHOI/I,Z[BI KJICTKH, UX 3HAYCHUC

KuszueHunrie IMPpONECCChI KIICTKH, UX 3HAYCHHC. Ponb q)epMeHTOB.

O | 00 N O

Tkanu: snuTEIMaIbHAsA, COeAMHUTENbHAS, MBIIIIeUHas1, 00pa3oBaHue, ctpoenue, pyHkuu JI.p.Nel
PaccmarprBaHue KJIETOK M TKaHEW B ONITHYECKUI MUKPOCKON. MHUKpOIpenaparsl KJIETOK 3MUTEINAIBHOM,
COCIMHUTEIILHOM, MBIIIEYHON U HEPBHOU TKaHEH.

10

Hepsnas tkanb. LlenTpanbHas u nepudepuyeckas yactu HepBHOU cuctembl. Pednextopnas perymsanus. JI.p. Ne2

CamonHabmoieHue MUTaTeIbHOTO pediekca U YCIOBUS ero NposiBJIeHHs U TopMokeHust. KosneHHbli pediekc

OHOpHO-Z[BI/IFaTeJ'[LHaﬂ CHCTEMA
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11 3HayeHue OMOPHO-ABUTaTEIbHOU CUCTEMBI, €€ cocTaB. CocTaB, cTpoeHue, TUIIbI KocTen JI.p.Ne3
MuKpOCKOINYECKOE CTPOSHUE KOCTH.

12 Ckeret uenoBeka, ero NpucrnocobJIEHHOCTh K MPSAMOXO0KICHUIO, TPYAOBOH JIeATeNbHOCTH. VI3MeHeHus1, CBsI3aHHbIE
C pa3BuTHEM Mo3ra u peuu. OceBoil CKeJeT.

13 Ckener koHeuHocTel. COeIMHEHMS KOCTEN

14 Crpoenue mbin. O630p mblil yeaoseka JI.p.Ned Mpliiisl yenoBeueckoro Tena

15 PaGora ckeneTHbIx Mbiii U ux perynanus. JI.P. Ne5 Bousaue cratnyeckoii 1 AMHAMUYECKOM paOOThI Ha
yromiienue maiiiil. JI.P. Ne6 Camona6mronenus paboThl OCHOBHBIX MBIIIII], POJIU IIEYEBOTO MOSICA B IBMKCHUHU
PYKH.

16 Hapymenust onopHo-aBurareiabHoi cucteMsl JI.p. No7 Broisinenue Hapymienus: ocanku JI.p.Ne§ (BbImomHsieTcst
noMa) BelsiBieHNe II0CKOCTONHS

17 [TepBast momos npu ymubdax, neperomMax KOCTei U BRIBHXaX CyCTaBOB

BHyTpenHsis cpeaa opranusmMa

18 KoMmioHeHTbI BHYTpEHHEN Cpe/ibl OpraHu3Ma, X B3auMocBsi3b. 'omeocras. CocTtaB KpoBH, (PYHKIIMH OCHOBHBIX
yacteit JI.p. Ne9 PaccmaTpuBaHue KpOBU Y€IOBEKa U JISATYIIKU 11O MUKPOCKOTIOM

19 bopr6a opranusma ¢ nngexuueil. UMmyHureT, ero BUs!

20 NmmyHonorus Ha ciysk0e 310poBbsl. [lepenuBanue KpoBu.

KpoBenocHas u iumdaTuyeckasi cucTeMbl Opranu3ma

21 TpaHCIIOPTHBIE CUCTEMBI OpraHu3Ma, uX 3HaueHue. CTpoeHne KPOBEHOCHBIX U TuMdaTuieckux cocynoB JIL.p.Nel0
[TonoxeHne BEHO3HBIX KJIAMAHOB B OMYIIEHHOW U OJHIATON pyKe

22 Kpyru kpoBooOpamenus JI.p.Nel 1 3mMeHeHus B TKaHSX MPH MEPETSHKKAX, 3aTPYIHAIONINX KPOBOOOpalleHne

23 Crtpoenue u paboTa cep/ia. ABTOMATH3M cepra

24 JIBI>keHne KpoBH 10 cocynaM. Perymsius kpoBocHaOxeHus. ApTepuaibHoe AaBieHue, mynbe. JLp.Nel2
Omnpenenenne CKOpOCTH KPOBOTOKA B coCyAax HOrTeBoro Jioxka. JI.p.Nel3 OnbITel, BBIABIAIOIINE IPUPOY ITYJIbCA

25 ['uruena cepneuno-cocyaucton cuctemsl. [lepBast momois mpu 3a0oeBaHusX cepama u cocyaon JI.p.Nel4
OyHKIMOHANbHAS TPo0a: peaklysl CepIeYHO-COCYIUCTON CUCTEMBI Ha I03UPOBAHHYIO HArpy3Ky

26 [TepBast momMoIIb TPU KPOBOTECUCHUIX

Abixanue

27 3Havenue apixanus. CTpoeHHUE IbIXaTeIbHON CUCTEMBI. J{pIXaTenbHbIe MMyTH, UX CTpOeHUE, QYHKITUH,

3abosieBanus, mpodunaktuka. ['onocoobpasoBanue
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28 Jlerkue, crpoenue, pyHkiuu. JIerouHoe M TKAHEBOE JIbIXaHHUE

29 MexanusM Baoxa U Bbioxa. Perymsinus npixanus. OxpaHa BO3AYyIIHOM cpebl. Bnusinue 3arpsizHeHus
OKpYyXKaroiel cpe/ibl B Boioroackoit odmactu Ha 310poBbe uenoBeka. JI.p. Nel5 Mzmepenue o6xBaTa rpyqHoM
KJIETKM B COCTOSIHMM BJI0Xa U BbII0XA

30 @ yHKIHUOHAIbHBIE BO3MOKHOCTH JbIXaTEJIbHON CUCTEMBI KaK I10Ka3aTelb 30pOBbs. boie3HN U TpaBMbI OPraHOB
JBIXaHUS: UX TPOQHUIAKTHKA, TepBas noMoib. [Ipuemsr peannmarun JI.p.Nel6 dyHKIOHAIBHBIE TIPOOKI €
3a/1epKKOH JbIXaHUs HA BIOXE U BBIJOXE

IInmeBapenue

31 3naueHue nuineBapeHus. [lumespie MpoayKThl U MUTATENbHbIE BEIIECTBA, MX POJIb B 0OMEHE BEIIECTB

32 Ctpoenue u GyHKIIUH NUIIEBapUTEIbHON cucTeMsl. [TumeBapenue B potosoii nonoctu. JI.LP.Nel7. JleiicTBue
(dbepMeHTOB CIIIOHBI Ha kKpaxMall. CaMOHa0II0ICHUS: OIIPpeIeTICHNE TTOJIOKEHUS CIIFOHHBIX JKeJIe3, IBUKEHNE
FOPTaHU MPU TJIOTAaHUHU

33 [TumieBapeHue B )KeMyIKe U IBEHAAATUIIEPCTHON KHIIKe. J{eficTBruEe (pepMEHTOB CIIIOHBI U KETYJOUHOTO COKA.

34 DyHKINHU TOJICTON U TOHKOM KuIIKU. BecackiBanue. Posib neuenn. AnneHaummr.

35 Perynsauus nearenbHOCTH NUILEBAPUTEIBHON CUCTEMBI.

36 I'uruena opranos numeBapenus. [Ipenynpexaenne xxenya09Ho-KUIIeUHbIX 3a001eBannid. JloBpaueOHas moMoIb
MIPU OTPaABIICHUAX

OO0MeH BellecTB U JHEPIruu

37 OOMeH BellecTB ¥ SHEPTUU — CBOMCTBO KUBBIX cyliecTB. [Imactuueckuit u sHeprernyeckuit oomen. OOMeH
0eNKOB, )KUPOB, YTIEBOJIOB, BOJbI, MUHEPATBHBIX COJEH

38 ButamuHbl 1 X poJib B OpraHU3ME YEJIOBEKA

39 DHeproTparsl 4eJI0BeKa U nuieBoi paunoH. Hopmel n pexxnm nurtanns. JL.p.Nel8
YcTaHOoBNIEHHE 3aBUCUMOCTH MEXKIY HArpy3KOH U YpOBHEM dHEPTeTHYECKOro 0OMEeHa 1Mo pe3yibTaTaM
(GyHKIIMOHATILHOU MPOOHKI C 3aJPIKKOM JTBIXaHHUS.

40 O6o6maromuit ypok o remam: «lluieBapurensHas cucreMay, «O0MeH BemecTB u dHeprum» JI.p.Nel9
CocrapiieHH€e MUIIEBBIX PAIIMOHOB B 3aBUCUMOCTH OT HEProTpar.

IToxposHebie opransl. Tenoperyasuus. Boinenenne

41 Hapy»xHble mokpoBbl Tena yenoBeka. CtpoeHne u GyHKIIMHN KOxH. [Ipon3BogHbIE KOKU.
JL.P. Ne20 Camonabmo/ieHHe: pacCMaTpUBaHKE MO/ JTYTIOW TOBEPXHOCTH KUCTH.

42 VX071 3a KOKel, HOTTSAMH U Bojiocamu. [ uruena ogexasl 1 00yBu. bonesnu koxu. JI.p.Ne21 Onpenenenue tuna
KOXKH C TIOMOITBI0 OyMaKHOU caneTKu.
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JL.p.Ne22 Omnpenenenre COBMECTUMOCTH IIAMITYHSI ¢ 0COOCHHOCTSIMH MECTHOM BOJIBI.

43 Tepmoperynsmus opranuzMa. 3akanuBanue. [lepBas momouis npu 05xorax, 00MOPOKEHHSX, 00IIEM OXJIaXKICHUH,
TEIJIOBOM UM COJIHEYHOM y1apax

44 Brienenue u ero 3naueHue, cTpoeHue, GyHKIuU. 3a00J1eBaHMs BBIICIUTEIBHON CUCTEMBI, HX MPEIYIPEkKACHUE

HepBHasi cucTeMa yesioBeKa

45 3HayeHre HepBHOM cucTEMbI. MO3T U IICUXUKA

46 Ctpoenue HepBHOU crcTeMbl. CIMHHON MO3T — CTPOCHHE U (PYHKIIHH.

47 Crpoenue rojgoBHOro Mo3ra. yHKIUM MPOJA0ITOBATOr0, CPEIHETO MO3Ta, MOCTa U Mo3xkeuka. JI.p. Ne23
[TanbuienocoBast mpoba ¥ 0COOEHHOCTH JBUKEHHM, CBSI3aHBIX C (QYHKIMIMU MO3KEUKa U CPETHETO MO3ra.
JL.p. No24 Pednekchl po10JIroBaToOro M CPEIHETO MO3ra

48 OYHKIMH TEPETHET0 MO3Ta, TPOMEKYTOUHOTO U KOPbI OOJIBIINUX MOTYIIAPUA

49 ComaTnueckuii 1 aBTOHOMHBIH (BereTaTuBHbIN) 0TA€bl HepBHOU cucTembl JI.p.Ne25 IITpuxoBoe pa3apaxeHue
KOKH — TE€CT, ONPEICISAIONIMN U3MEHEHUE TOHYCAa CUMIIATUYECKON U MapacUMIIaTUYECKON CUCTEMbI ABTOHOMHOM
HEPBHOM CHUCTEMBI PU pa3IpakeHHH.

Anaau3aTopbl. Opranbl 4YyBCTB

50 AHanu3aTopsl 1 OpraHbl YyBCTB, MX 3HaueHue. JI.p.26 OnbIThl, BRISIBISIOIINE WILTIO3UH, CBI3AHHBIE C
OMHOKYJISIPHBIM 3pEHHUEM, 3pUTENIbHBIE, CTYXOBbIE, TAKTUIBHBIC WILTIO3HH

51 3pUTenbHBIN aHAIN3aTOP, CTpoeHue, GyHKINH, 3HaueHue. JI.p. Ne27 OOHapyskeHHue CIenoro nsaTHa

52 l'uruena 3penus. [Ipenynpexaenne rna3Hpix 00JIe3HEN, TpaBM IIiasa.

53 CnyxoBoii ananu3aTop. 3HaueHue, crpoeHue, GyHkuuu. ['uruena opraxa ciyxa.
JL.p.Ne28 Omnpenenenne ocTpoThI Cityxa

54 Opransl paBHOBECHSI, KOKHO-MBIIIIEYHOW YyBCTBUTEIHLHOCTH, 00OHSIHUS, BKYCa, UX aHATH3aTOPBI.
BzaumopeiicTBue aHaamu3aToOpoOB.

Buiciias HepBHas AeATenbHOCTD. [ToBenenue. Ilcuxuka.

55 Bxnan oredecTBEeHHBIX YUEHBIX B pa3paOOTKy YUEHHs O BBICIIEH HEPBHOU AESITEIbHOCTU. be3ycoBHbIEe U
YCIIOBHBIE peIIeKChI, TOPMOKEHUE

56 Bpoxnénnbie n nprnodperénnblie nporpammsl moseaeHus JI.p.Ne29 BeipaboTka HaBbIKa 3epKaJIbBHOTO MTUChMa Kak
pUMEp pa3pyllieHus: CTaporo U BeIpaboTKa HOBOTO JMHAMHUYECKOTO CTEpEOTHIIa

57 buonornueckue putmbl. COH ¥ CHOBUJICHUS.

58 Oco0eHHOCTH BBICIIEH HEPBHOH NESTEILHOCTH YEJIOBEKA: PeUb U CO3HAHHE, TPYO0Basi AEATEIbHOCTb.
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[To3HaBaTeNbHBIE TPOLIECCHI.
59 Bouns, smonuu, Buumanue. Pa3sutue nHabmogarensHocT ¥ MbliieHus. J1.p.Ne30 M3mepenne uncna xonebaHmit
o0pa3a yce4€HHON nupaMuibl B pa3IuYHbIX YCIOBHUSAX.
7KeJsie3pl BHyTPEeHHel ceKpenru (AHIOKPHUHHASI CUCTEMA) 3
60 JKene3bl BHEIIHEW, BHYTPEHHEN U CMEIIaHHOW cekpenu. CBOMCTBA TOPMOHOB.
61 DOyHKINU KeIE3 BHYTPEHHEH CEKPEIu
62 O6o6maromuil ypok «B3zanmozeiicTBrie HEpBHON U T'yMOPaIbHOU PETYISIIUN
HNuauBuayaibHOe pa3BUTHE OPraHU3Ma )
63 JKuzHeHHBIE TUKIIBI OpraHn3MOB. Pa3zMHOKeHHE TI0I0BOE U Oectionoe. MysKcKast M KEHCKas TI0JIOBbIE CHCTEMBI
64 PasButne 3aponpima u roaa. bepeMeHHOCTh U poibl. 3aKOH MHIMBUAYAJILHOTO Pa3BUTHsA. BiusHue
HApKOTEHHBIX BEIIECTB HAa Pa3BUTHE YEJIOBEKA.
65 HacnencrBennsie, BpoxKIEHHBIE, IEPEAAIOIIHECS TTOJIOBBIM ITYyTEM 3a00JI€BaHUs, UX TPOPHIIAKTHKA.
66 PasBurtne ped&nka mocne poxaeHusi. CTaHOBICHHE TUYHOCTH. TeMIIepaMeHT 1 XapakTep.
67 [ToBTOpUTENBEHO-00001IatOMIHI ypoK. iToroBas kKoHTpobHas paboTa
68 AHanm3 KOHTPOIBHOM paboThl. HTEpeCHl, CKIIOHHOCTH, CIIOCOOHOCTH. BBIOOP )KU3HEHHOTO MYTH.
IIpomexyTouHast aTTecTalys: AHAJIU3 TEKYLIeH yCIeBaeMOoCTH
Bceero 3aron 68
9 kaacc
BBenenue. buoJiorusi B cucremMe HayK 2
1 Buosiorus kak Hayka. 1
2 Metoabl OMOJIOTHYECKAX UCCIIENOBAHUN. 3HaYEHHE OMOJIOTHH. 1
I'nmaBa 1. OcHOBBI HNTOJIOTHH — HAYKA 0 KJIeTKe 10
3(1) [{uTonorus — HayKa O KJIETKe. 1
4(2) Kierounast Teopusi. 1
5(3) XUMUYECKUH COCTaB KIETKH. 1
6(4) CTpoeHue KICTKH. 1
7(5) OCO0EHHOCTH KJIETOYHOTO CTPOSHHS OPraHu3MOB. BUpychl. 1
8(6) Jlaboparopnas padora Ne 1 «CTpoeHue KIETOK». 1
9(7) OOMeH BelecTB U NMpeBpalleHus S3Hepruu B kietke. DoTocuHTes. 1
10(8) buocunTes 6eKoB. 1
11(9) Perynsauus nporueccoB )XKU3HEIEATETLHOCTH B KIETKE. 1
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12(10) O06o61marmuii ypok 1o riase «OCHOBBI IIUTOJIOTMH — HAYKa O KJIETKE». 1
I'naBa 2. Pa3MHokKeHUe M MHANBUAYAIbHOE Pa3BUTHE (OHTOreHe3) OPraHM3MoOB 5
13(1) dopMbI pa3MHOXKEHHsI OpraHnn3MoB. becnionoe pazmMHoxkeHre. MUTO3. 1
14(2) [TonoBoe pazmHoxkeHue. Meiios. 1
15(3) NHnuBuayanbHOE pa3BUTHE OpraHu3Ma (OHTOTCHE3). 1
16(4) Brusinue ¢pakTopoB BHEIIHEH cpeibl HA OHTOT'CHES. 1
17(5) Oo6o61marwmuuii ypok 1o riase «Pa3MHOKEHUE M HHIUBHIYAIBHOE Pa3BUTHE (OHTOTEHE3). 1
I'naBa 3. OcHOBBI TeHeTUKHU 10
18(1) I'enetuka kak oTpaciab OMOIOTUYECKOM HAYKH. 1
19(2) Mertoabl ucciaen0BaHus HACIeACTBEHHOCTH. DEeHOTHUIT M T€HOTHII. 1
20(3) 3aKOHOMEPHOCTH HaCJIeIOBaHHUS. 1
21(4) Perrenue reHeTHYECKUX 3a/ad. 1
22(5) IIpakTnyeckas padora Ne 1 «Pemienue reHeTHUECKHX 331a4 HA MOHOTHOPUIHOE CKPEIIMBAHUE. 1
23(6) XpoMOCOMHasi TEOpHs HACIECACTBEHHOCTHU. [ eHeTHKa Mmoa. 1
24(7) OcHoBHbIE POPMBI U3BMEHYMBOCTHU. [ eHOTUITNYECKAs! U3MEHUYHUBOCTD. 1
25(8) KoMOuHaTHBHASI H3MEHUNBOCTD. 1
26(9) denoTunuyeckas n3MeHUUBOCTh. JlaGopaTopHas padora Ne 2 «/3yueHue ¢peHOTHNOB pacTeHuil. Mzyuenue 1
MOAU(PHUKAITMOHHON U3MEHUNBOCTH U MOCTPOCHHUE BAPHAIIMOHHOW KPUBOW.
27(10) | O6o6maromuii ypok 1o riase «OCHOBBI FTCHETHKH. 1
I'naBa 4. 'eneTnka 4ejioBeKa 3
28(1) MeTopl H3y4eHus: HacleICTBeHHOCTH uenoBeka. [IpakTuyeckast padora Ne 2 «CocTaBieHHE POTOCIOBHBIXY. 1
29(2) ['eHoTHIT M 3TOPOBHE YEITOBEKA. 1
30(3) O00o0maromuii ypok 1o riase «l'eHeTrKa yeoBeKay. 1
I'maBa 5. OcHoOBBI cejieKIMM M OMOTEXHOJIOTUH 3
31(2) OCHOBBI CEIIEKINH. 1
32(2) JIOCTIOKEHHSI MUPOBOW M OTEYECTBEHHOMN CEJICKIIHH. 1
33(3) BroTexHONMOTHS: JOCTHKEHHS U TTEPCTIEKTUBBI PAa3BUTH. 1
I'maBa 6. DBoOJIIOLIMOHHOE YUeHHE 15
34(1) VYyenue 00 3BOTIONUU OPTaHUIECKOTO MUPA. 1
35(2) OBoumonnonHas reopus Y./lapeuna. 1
36(3) Bua. Kputepun Buza. 1
37(4) [TonmynsuoHHas CTPYKTypa BUA. 1
38(5) Bunoo0pa3zoBanue. 1
39(6) ®dopmbl BUI000pa30BaHUsL. 1
40(7) O0o01eHue MaTepuasa 1o TeMaM «YYeHue 00 3BOJIOIMH opranndeckoro mupa. Bun. Kputepuu Buna. 1
BunoobpazoBanuey.
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41(8) Bbopr0a 3a cyiiecTBOBaHKHE U €CTECTBEHHBIN OTOOP — JABMIKYIIUECS CHITBI BOJIIOLINH. 1
42(9) EcrectBeHHbIi 0TOOD. 1
43(10) Agnantanuys Kak pe3yJbTaT €CTeCTBEHHOTO 0TOOopa. 1
44(11) B3aumornpucnocobaeHHOCTh BUAOB KaK Pe3yabTaT IEHCTBUS €CTECTBEHHOTO OTOOpA. 1
45(12) | JIaGopaTopHnas padora Ne 3 «/3ydeHue MprCIOCOOICHHOCTH OPraHMU3MOB K Cpeie OOMTaHUs . 1
46(13) Ypoxk cemunap «CoBpeMeHHBIE POOIEMBbI TECOPUU IBOJFOITAN. 1
47(14) Ypoxk cemunap «CoBpeMeHHbIE IPOOIEMbI TECOPUH IBOJIOIUH. JBoonnonHas Teopus K. b. Jlamapkay. 1
48(15) 0O060061eHre MaTepHaJIa 110 r1aBe «DBOIIOIMOHHOE YICHHE. 1
I'maBa 7. Bo3HUKHOBeHHe U pa3BUTHE KU3HHU Ha 3eMile 4
49(1) B3rusiibl, runoTessl ¥ TEOPUU O IPOUCX 0K ICHUH KU3HH. 1
50(2) Oprannueckuii MUp Kak pe3yJibTaT S3BOJIIOLHUU. 1
51(3) HcTopus pa3BUTHSI OPraHMYECKOTO MHUPA. 1
52(4) Ypoxk-cemunap «IIpoucxoxxaeHue u pa3BUTHE KU3HU Ha 3eMIIe». 1
I'n1aBa 8. B3aumocBsi3M OPraHu3MoB M OKpY:Kalolei cpebl 16
53(1) Dkonorus kak Hayka. JlabopaTopuasi pa6oTa Ne 4 «/3yuenune mpucrnocoOieHnii OPraHu3MOB K ONpeIeIEHHON 1
cpene oOuTanus (Ha KOHKPETHBIX MPHMEPAX)».
54(2) Bnustaue sxonoruueckux ¢pakTopoB Ha opraHu3Msl. JlabopaTropHas padora Ne 5 «CtpoeHHe pacTeHH B CBSI3U C 1
YCIOBUSMU JKU3HI».
55(3) Okonornyeckas Hua. Jlaboparopuas paéora Ne 6 «Onucanne 3K0J10rMYeCKON HUIITH OPraHUu3May. 1
56(4) CrpykTypa nomynsuuil. TUmbsl B3auMoAeHCTBUS MONyAUi pa3HbiX BuaoB. [IpakTnyeckas padora Ne 3 1
«BpIsIBIICHUE TUIIOB B3aMMO/ICVCTBUS MOMYJISILIMI Pa3HbIX BUJOB B KOHKPETHON SKOCHCTEME).
57(5) DKkocucTeMHast opranuzanus npuposl. KomnoneHTs! s3kocucteM. CTpyKTypa SKOCHCTEM. 1
58(6) [ToToxk »nepruu u numessie 1enu. [lpakruyeckas padora Ne 4 «CocraBiieHHE CXeM Mepe/Iaun BEIIeCTB U 1
SHEPruu (Lene MUTaHus)».
59-60 HckyccTBeHHBIC 2KOCHCTEMEL. JladopaTopHas pa6oTa Ne 7 «BeIsSBIICHNE MUAIIEBBIX [IETIeH B HICKYCCTBEHHOM 1
(7-8) IKOCUCTEME Ha MPUMEPE aKBapUyMay.
DKOJIOTHYECKHUE MPOOJIEMbl COBPEMEHHOCTH. 1
61-62 HroroBas kondepenuus «B3anMocBsI31 OpraHU3MOB U OKPYKAIOIIEH CPEebl». 3aluTa IKOJIOTHIECKOTO 1
(9-10) | mpoexra.
O0o0maromuii ypok 1o riase 8 «B3anuMocBsI31 OpraHU3MOB M OKPY’KAIOIIEH Cpeabl». 1
63-64 IToBTOpeHue 1o rinaBe «OCHOBBI IUTOJIOTMH — HAYKU O KIIETKE». 1
(11-12) | IoBTopenue mo riaaBe «OCHOBBI TCHETUKU 1
65(13) [ToBTOpenwue mo rinaBe «Pa3sMHOKEHHE U MHAUBUYaTbHOE Pa3BUTHE OPTaHU3MOBY. 1
66(14) Ikckypeus «Vctopust pa3BUTHsI )KU3HU Ha 3emiiey (TocerieHne OnOINOTEKHN). 1
67-68 (15- | Ikckypens «Ce30HHbIE H3MEHEHMSI B )KUBOM IIPUPOAE». 1
16) IIpome:xxyTounasi arrectanusi. KonrposbHas padora 1
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IIpumeHenne odopyaoBaHus meHTpa «Touka pocTa» Ha ypokax OMOJIOTHH,
HAa J1a00paTOPHBIX M NMPAKTHYECKUX padoTax B 5, 6, 7, 8, 9 kiaccax

KJIETOK. MeTOo bl
W3Yy4YECHUS HKUBBIX
OpraHu3MOB:
HaOJII0IeHNE,

N3MEepeHue,

Kierka. YacTu KiIeTku U
nX Ha3HAYCHHE.
IlonsTre 0 TKaHM.
Txanu

PKUBOTHBIX U PACTECHHIA.

3Ha4YCHHUE.
CpaBHUBaTh
PKUBOTHYIO U
PaCTUTEIBHYIO

KJICTKH, HAXOAUTH

MUKpOIIpenaparax 1noj MajabIM U
0OJBIIKMM yBETMYEHHEM MUKPOCKOTA
1 ONKCHIBATH HX.

Pa3nnyarh OTEIbHBIE KIETKHY,

BXOISIIIE

S KJi1ace
OcHoBHBIE  BUABl  jesATenbHOCTH [Mcrionb3oBanue
LleneBas yctanoBka  |[Kon-Bo
Ne ni/mt Tema Coneprxanue ypoxa 4acoB 00y4aroMUXCsl HA yPOKE/BHEYPOUHOM [000PYIOBAHUE
3aHSATHH
1 . buosiorust — Hayka o KkuBoM Mupe (8 u)

1 Meronsl u3yuenus |Mcnmonp3oBaHue OOBSCHATD 1 YMenune pabotats ¢ 1abopaTtopHbiM  [MUKpOCKOI
PKMBBIX OPIaHU3MOB: [yBEJIIMUUTEIbHBIX Ha3Ha4YEeHUE 000pyI0BaHUEM, YBEIUUUTEIBHBIMUA  [CBETOBO,
HaOro1eHue, pubopoB YBEJIMUUTEIIBHBIX npubopamu. M3ydats ycTpoiicTBo ppoBoOH
n3MepeHue, [IPU U3y4YEHUH OOBEKTOB [IPUOOPOB. MUKPOCKOIA ¥ COOJII0AaTh MpaBuiia
HKCIEPUMEHT. PKMBOM NPUPOIBL. PaznuuaTh pydHyIo U paboThl ¢ MUKPOCKOIIOM.

JlaGoparopHas Y BenMuuTENbHbBIE [ITaTUBHYIO JIYITHI, CpaBHHBATH YBEIMYCHHE JIYITHI H
pabora Ne 1 pUOOPBHI: 3HATh BEJIMYMHY OJTY- MUKpPOCKOTIA.
«M3ydeHne UTyTIBI py4Has, HaeMoro C ux [TosryuaTh HaBBIKU pabOTHI C MUKPO-
ycTpoiicTBa [ITaTUBHAS, MUKPOCKOIIL. [TTOMOIIBHIO CKOTIOM TP W3Y4EHHH TOTOBBIX
yBenuuuTenbHelx  |P. I'yk, YBEJIMYEHUS. MHUKPOIIPENapaToB.
npubGOpoB» A. BaH JleBenryk. Yactu CoOronath npaBuiia paboThl B
MUKpOcKona. MuKpo- KaOuHeTe, 0OpalleHus ¢
npenapat. [IpaBuna pa- mabopaTOpHBIM 00OPYJOBAHUEM
0OTHI C MUKPOCKOTIOM.

2  |Knerounoe CTpoeHHe KIETKH. BbISABIATE 4acTH 1 YMeHue paboTath ¢ 1a00paTOPHBIM Muxkpockon
CTpOeHHuEe Txanu KJICTKH Ha pUCYHKaX 000pyJOBaHUEM, YBEIUYUTEIBHBIMU  [IM(POBOIA,
OpPraHHU3MOB. Knerounoe ctpoenne  [yueOHHKa, npubopamu. HabGmonats yactu u MUKpOTIpEnapaThbl
MHuoroo6pasue PKUBBIX OPT'aHHU3MOB. XapaKTepHU30BaTh UX OpTaHOMIBI KJIETKH HA TOTOBBIX
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YKUBBIX OPI'aHHU3MOB:
HEOpraHU4YecKue u
Opranuueckue
BEIIIECTBA

, UX pOJIb B
OpraHu3Me

kieTku. Heopranudeckue
BEILIECTBA KIIETKH,

VX 3HAYEHUE JJI KIETKU
Y OpraHu3ma.
Oprannueckue BEIecTBa
KJICTKHU, UX 3HAYCHUEC ]I
PKU3HHU OpraHu3ma u
KJICTKHU

BEILECTBA KIIETKH,
MUHEpaIbHBIE CO-
T, OOBSACHITH UX
3HAYCHUE IS
OpraHu3Ma.

HKCIEPUMEHT Mx pyHkuuu. YepThl UX CXOJCTBA U B COCTaB TKaHHU.
JlaGoparopHas [pazIuyusl. O06001mats U PUKCUPOBATH
pabota Ne 2 PaznuyaTth TKaHU pe3yabTaThl HAOIIOACHUH, IeaTh
«3HaKOMCTBO C PKHBOTHBIX U BBIBO/Ib.
KJICTKaMU [pacTeHui CoOmronath npasuiia paboThl B
pacTeHuil» Ha pUCYHKaX KaOMHeTe OMOJIOTHH, OOpAILEHUs C
yacOHMKa, 1abopaTOPHBIM 000PYIOBaHUEM
XapaKTepu30BaTh
WX CTPOCHHE,
OOBSCHITH UX
(GyHKIHN.
3 |Ocobennoctu XHMHYECKUI COCTAB Paznuuars Habit01aTh 1EMOHCTPALIMIO OTIBITOB
XUMHUYECKOTO KICTKH. XUMHUECKUE  |[HEOPTaHWYECKHE U YIuTENeM, aHATM3UPOBATh MX
cocTaBa BelIeCTBa OpraHuYecKue pe3yJbTaThl, A€IaTh BEIBOBI.

AHaIM3UPOBATh NPE/ICTABICHHYIO HA
pUCYHKaX yuyeOHUKa HHPOPMAIUIO O
pe3yibTaTax omnbITa, paboTas B mape
'YMeHue paboraTh ¢ 1a00paTOPHBIM
000pyI0BaHUEM

2 . MuorooOpa3ue »KUBBIX Opranu3MoB (11 1)

bakrepun. MHoro-
obpasue bakrepuit

bakTepuu: ctpoeHne u
PKU3HEIEATEIIBHOCTD.
bakTepun — NpUMUTHUB-
HBIE OJJHOKJIETOYHBIE Op-
raan3Mbl. CTpoeHue 6ak-
Tepuil. PasMHOXeHue
OakTepHii JeneHneM
KJICTKHU HaJBoe. bakre-
PUU KaK camasi IpeBHSA

XapakTepu3oBaTh
0COOEHHOCTH CTpoe-
HUsl OaKTepU.

OmnuceiBaTh pa3HOOOpa3HbIe (HOPMBbI
OaKkTepHaJIbHBIX KIETOK Ha pUCYHKE
yueOHHKa.

PaznuuaTh MOHATHUSA: «aBTOTPOQBI»,
«reTepoTPOdBI», «IIPOKAPUOTHD»,
«QYKapHOThD». XapaKTepH30BaTh
[TPOLIECCHI KUZHEAEATEIbHOCTH
OaKTepuu KaK MPOKapUOT.
CpaBHHBATH U OLIEHUBATH POJIb

PaccmarprBanue
OakTepuii

Ha FOTOBBIX
MHUKpOIpenapaTax ¢
MCII0JIb30BaHUEM

111 (HpPOBOTO
MHKPOCKOTIA.
DJIEKTPOHHBIE
TaOJINIIBI ¥ TUTAKATHI.




ITPOEKT

rpyIa OpraHu3MOB. OakTepuii-aBTOTpOo(HOB 1 OaKTEpHii-

[Ipoueccel xu3Henes- reTepoTpodoB B Ipupoae YMeHue

TEIBHOCTH OaKTEepuil. paboTtats ¢ 1a00paTOPHBIM

[Tonsatue 06 aBTOTpOhax 000pyIOBaHUEM, YBEITUUUTEIbHBIMU

1 retepoTpodax, mpoka- pudopamu.

pUOTax U dyKapuoTax

5 |PacreHus. Pactenust. XapakTepu3oBaTh Paznuuarh yacTh LIBETKOBOTO OG6HapyxeHue

Mmuoroo0pasue [IpencraBienue o TJIaBHbIE IPU3HAKU pacTeHus Ha PUCYHKE y4eOHHKa, XJ10ponIacToB B
[pacTeHUM. (dope. OTIMYNUTENBHOE [PACTCHHIM. BBIIBUTATh KJIETKaX PacTCHUI
3HaueHue pacTeHUIl [CBOMCTBO PACTEHUM. NPEIOI0KEHUS 00 UX PYHKIUAX. C UCIIOJIb30BAHUEM
B IIPHUPOJIE U KU3HU |[Xopoduiut. 3HaueHue CpaBHUBATh IIBETKOBBIE U (PPOBOTO
yeJloBeKa (dorocuHTE3A. OJIOCEMEHHBIE PACTEHUSI, MHUKPOCKOIIA.

CpaBHEHUE KIIETOK XapaKTepU30BaTh X JIIEKTPOHHBIE

[paCTeHUU U CXOZCTBO U PA3JINYUSL. TaOIULIBI

Oaktepuil. Jlenenue XapakTepru30BaTh MXH, IAIIOPOTHUKH, U IJIAKATHI.

[[apCTBa PACTEHUI Ha XBOILY, TUIAYHBI KaK CIIOPOBBIE

IpYIIIBL: BOAOPOCIIH, pacTeHus, ONPENEIATh TEPMUH

[(BETKOBBIE «CIIOpay.

(TOKPBITOCEMEHHBIE), BbIsBISATE HAa pUCYHKE YdeOHUKaA

rOJIOCEMEHHBIE, MXH, pa3nuuus MEX1y pacCTCHUSMH Pa3HbIX

[J1ayHBI, XBOILY, CUCTEMATUYECKUX TPYIII.

[TallOPOTHUKH. ConocTaBisATh CBOMCTBA

CtpoeHune pacTeHui. pacTUTENHLHON M OaKTepuaibHON

Kopens u mooer. KJIETOK, JI€TIaTh

CiioeBuIie BOJOPOCIEH. BLIBOJIEI.

OCHOBHBIE pa3INuns XapakTepru30BaTh 3HAYCHUE PACTCHUN

[TOKPBITO- Pa3HBIX CUCTEMATUUYECKUX TPy B

CEMEHHBIX U PKH3HH YelloBeKa. Y MeHHe paboTarth ¢

rOJI0CEMEHHBIX 1abopaTOpHBIM 000PYIOBaHUEM,

pactenuii. Ponp YBEITUYUTEIbHBIMU TIPUOOpaMHU.

[IBETKOBBIX PACTCHUI B

PKU3HU 4€JI0BEKA

6 [KuotHble. DKuBOoTHBIE Pacno3naBatb XapakTepru30BaTh MPOCTEUIIINX IO ['oTOBUTH

Crpoenue [IpencraBnenue o GayHe. |0JHOKICTOUYHBIX U pUCYHKaM y4eOHHMKaA, OIUCHIBATh UX  |[MUKpOIIperapar
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MHUKPOCKOIIOM ITpH
MajiOM YBEJIMYEHUHU.

TBYOKEHUS JIJIS1 dKUBOTHBIX.
dukcupoBaTh pe3yIbTaThI
HaOJI0ICHUH B TETpajIy.
CoO:ronath npaBuiia paboTsl B
KaOuHETe, 0OpaIeHUs ¢
abopaTOpHBIM

000py/OBaHUEM.

YMeHue paboTtaTh ¢ J1ab0paToOpHBIM
000pyI0BaHUEM, YBETUUUTEIbHBIMU

npubopamu.

JKUBOTHBIX. OcoOeHHoCTH MHOT'OKJIETOYHBIX pasinuue, Ha3bIBaTh YaCTH UX Tela.  [KYJIbTYpPbI
MHuoroo0pasue PKUBOTHBIX. PKUBOTHBIX Ha CpaBHuBaTh CTpOeHHE Tena aMEObI ¢ [aMeD.
JKUBOTHBIX, UX posib [OJHOKJIETOUHbIE U [pPUCYHKax KJIETKOM 3YKapHOT, 1e1aTh BbIBOAbL.  (OOHapyXeHHe
B MHOTOKJIETOUHbIE yueOHUKA. HazbiBaTh MHOI'OKJIETOUHBIX OJIHOKJIETOYHBIX
[IPUPOJE U )KU3HU  |opraHu3mbl. Pob PKUBOTHBIX, N300paXEHHBIX HA PKUBOTHBIX
4eJI0BEKa PKUBOTHBIX B IPUPOJE U pUCYHKE (mpocTelux) B
PKU3HU YEJIOBEKA. yueOHUKA. BOJHOU cpefie C
3aBHUCUMOCTb OT PaznruaTh 0E€CIIO3BOHOYHBIX U MCII0JIb30BaHUEM
OKpY’Karo- [103BOHOYHBIX )KUBOTHBIX. (PPOBOTO
1ei1 Cpe/ibl OOBSCHATH POJIb KUBOTHBIX B )KU3HU [MHKPOCKOIIA.
4eJI0BEKa U B PUPO/IE. DJIEKTPOHHBIE
XapakTepu30BaTh PAKTOPHI HEKUBOW  TaOIHIIBI
[IPUPO/IbI, OKA3bIBAIOIME BIUSIHUE HA [U TIJIAKATHI.
PKU3HEJESATENIbHOCTD JKUBOTHBIX
YMmenne paboTaTh ¢ J1ad0paTOpHBIM
000pyI0BaHNEM, YBETUYUTEIbHBIMU
npubopamu.

7  |«Habmronenwue 3a JlaboparopHas pabota  |[[OTOBHTH Ha6mronaTh 3a IBUXKEHUEM KUBOTHBIX, |l OTOBUTH
nepeIBUKEHUEM Ne 3 MUKpoIpenapar O0TMEUYaTh CKOPOCTb U HallpaBJIEHWE  [MHUKpOIIpenapar
YKUBOTHBIX) «Habmonenue 3a[KyIbTypbl HHPY30pHiA. NIBIDKEHUSI, CPABHUBATH TIEPEIBIIKEHHE [KYJIBTYPBI

[epeIBUKEHUEM M3ydarh KUBbIE IBYX-TpEX 0CcO0O€i. uHGY30pUi.
PKUBOTHBIX) OpraHU3MBbI 110]1 dopMynHupoBaTh BEIBOJ O 3HaUeHUU  [MI3ydaTh KuUBbIE

OpTaHU3MBI TTO]T
MUKPOCKOIIOM
MPU MaJIOM
YBEJIIMUCHUH.
HaoOmronathb

3a IBHDKCHUEM
’KMBOTHBIX,
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OTMeYaTh CKOPOCTh U
HarpaBJIeHUE
JIBHOKCHUS,
CpaBHUBATH
ONEKTPOHHBIE
TaOJIMIIBI ¥ TUTAKATHI.

8 [MHorooOpa3zue
rpu0oB, UX POJIb B
[PUPOJIC U KU3HU
JEJIOBEKA.

MHuoroo6pasue u
3HauUeHUE TPUOOB.
CrpoeHue NUIIOYHbIX
rpu6oB. [InecHeBbie
rpuobl, UX
VCII0JIb30BAHUE B
3PaBOOXPaHEHUH
(aHTHOMOTHK
MTCHULIMIIINH).
OnHOKIIETOYHBIE TPUOBI
— npoxoxu. x
VCTI0JIb30BAHUE B
XJI€0OTIEUEeHUH U
MTUBOBAPCHU.
Cpeno0uHbIe U
SITTOBUTHIE TPUOBI.
[IpaBuna c6opa u
yrnoTpediaeHus rpudboB
B TIHIILY.
[Tapazutnueckue
rpu6s1. Posib rpu6oB B
MPUPOJIE U )KU3HU

JCIIOBCKA

XapakTepu30BaTh
CTPOCHUC NUIAIIOYHBIX
rpuOoB.

[Tonpa3nenars NUIAOYHbIE TPUOBI
Ha IJIACTUHYAThIC U TpyOUaThIe.
OnuceiBaTh CTPOEHUE MJIECHEBBIX
rpuOOB M0 PUCYHKY YUueOHUKA.
OOBACHATH TEPMUHBI
«QHTHOMOTUK» U «IICHULIAIUTAHY.
Pacrio3HaBaTh Che100HBIE U
SITIOBUTHIE TPUOBI HA TAOJIUIIAX U
pUCYHKaX y4yeOHUKa.
Y4acTBOBaTh B COBMECTHOM
00CyXIeHUU TIpaBuiI cOopa u
MCTIOJIb30BaHUs TPUOOB.
OOBACHATH 3HaYEHHE T'PUOOB 1Is

YeJI0BEKA U T PUPOJIbI

['oToBUTH
MUKpOIIpenapar
KYJIBTYPBI IPOKKEH.
M3y4aTh niecHeBbIE
rprObI IO
MHUKPOCKOIIOM TIPH
MaJjioM YBEJIMYEHUHU Ha
rOTOBBIX I\
MUKpOIIpenaparax.
DJIEKTPOHHBIE
TaOJIUIIBI U TIAKATEHL.

3 . Xuznap opraan3MoB Ha 1utanete 3emirst (7 1)
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9 |BiusHue DKOJIOTUYECKUE Paznuuate noHATHS: 1 M3yunuts  peiictBue  pasinuHbIX ([{udposas
PKOJIOTUYECKUX (hakTOpBI CpeLBL. «(QKOJIOTUYECKUI (axTOpoB cpenbl (CBET, BIAXHOCTD, |1aGopaTopus o
(axTopoB Ha YCoBus,  BIMSIONME \dhagropy, — «pakTop TemIeparypa)  Ha  OPraHH3MBL \3kooruu (matumk
OpraHu3Mbl Ha KUSHL OPTaHU3MOB g eyppoit  mpupoasy, TIPUBOZUTE [IPUMEDBI COOCTBEHHBIX |ocpernennocTH,

B 114007101001 (S  l«dbaxrop KHBO# HAOIIOACHUH. ApryMEHTHPOBATH B ITAKHOCTI "
PKOJIOTMUYECKHE eI TEIbHOCTh Y€JI0BEKa B IPUPOJIE
(akTopsI Cpenbl. [PUPOLD, . KaK aHTPOIIOT'C€HHBIN (haKTop TCMIICPATYpb1)
DaxTophI Hexupoji (AHTPOTOTCHHBIM BrinonHenue 1abopatopHoit
[PUPOJIBI, (hakTopsI (paxTop». paGoTHI.
DKUBOW — MPHPOJBI ¥ [XapaKTepu30BaTh
QHTPOIIOTCHHBIC. NeiicTBIE pa3TUYHbBIX
[Ipumepsl (hakTOpOB Cpenbl Ha
OKOJOTHYCCKHUX OpraHU3MBI,
dakTopoB [MPUBOJUTH TTPUMEPHI
COOCTBEHHBIX
HaOJIFO JECHUIA.
6 kiIace
Ne /it IleneBast ycranoBka [KomBo  |OCHOBHBIE BHIBI  JiesT€NbHOCTH |Mcmionb30BaHMe
Tema Copepxanue ypoka JacoB 00yJaroNuXcs Ha o0opyoBaHuE
YpOKE/BHEYPOUHOM 3aHSATUU
1. Hayka o pactenusix — 6oTaHuka (4 u)

1 [Kierounoe Knerounoe ctpoenne  |CTpoeHune 1 [IpuBOIUTH npuMepsl  [MHKpPOCKOII
CTPOCHHC pacTEeHUH. [PaCTUTENBHON 0JIHOKJICTOYHBIX u  [UUppoOBOH,
OpraHM3MOB. CpoiicTBa KJICTKH: KJICTOYHAs MHOTOKJIETOYHBIX pacrenmii,  [MUKPOIPCTIapaThl
KIeTKH paCTeHUH.  pacTUTENbHOM KIETKA.  |crepka, AP0, Pa3nuuars u HAa3bIBaTh

[MTOTLIIA3Ma, OpraHOM/IbI KJIETOK PACTEHUH.
BaKyOIIH,
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[Tonosoe KieTka kak OCHOBHasi  |[[IJIACTHJIBL. XapakTepru3oBaTh OCHOBHBIE
pa3MHOKEHUE. CTPYKTypHast KusHenesaTenbHOCTh [POIIECCHI JKUZHECATCIILHOCTH
Poct u pa3BuTHE  |CIMHMIIA PACTCHUS. KIICTKH. KJICTKH.
OpraHH3MOB Jlenenue KJICTKH. O6006mare 3HaHMS U JeJaTh
Kietka Kak >KuBas BBIBOJIBI O B3aMMOCBSI3M  PabOTHI
CHCTEMA. BCEX YACTEU KIIETKHU.
OcOGEHHOCTH BhIsSBIATH OTJIMYUTEIIbHBIC
pacTHTENBHOT [PU3HAKU PACTUTEIHHON KIETKU
I —— YMenue paboratb c
abopaTOpHBIM ~ 000PY/IOBaHHEM,
VBEIIMYUTEIIBHBIMU IIPUOOPAMH.

2 |Knerku, Tkanu u |I'xaHnm pacrenuii. |[lonatue o TKaHH 1 OnpenensaTb TOHATHE «TKaHb». |MHUKPOCKOI
OpraHbl paCTeHHﬁ. [lonsTue (6] TKaHHU paCTeHHﬁ. BI/II[LI XapaKTepI/ISOBaTB 0COOEHHOCTH HH(l)pOBOI;’I,
OTinn4nTEIbHBIC paCTeIfHﬁ- Bumbl (ryameii:  ocuosHas, CTPOCHUA 1 (GyHKIMM  TKAHeH MHKpPOIpENapaThbl
npusHakE  okpBex |TRAHEH: OCHOBHAA, \1renommas, PaCTeHMIA. YcTanaBnuBaTh
OPIaHH3MOB MOKPOBHA, poBO LA, B3aMMOCBA3b CTPOCHHUA u

MTPOBOISIIIAS, (GyHKIUH TKaHEH.
MEXaHUYECKasl. MEXaHIACCKadL. OOBACHATH 3HAUCHHE TKaHEH B JKU3-
[puauHbl  mosiBcHust || LPHIMHBI TIOSBIEHAS HU PACTCHHUSI.
TKAHEH. TKaHeH. Pacrenne O06001mare U CUCTEMATU3UPOBATH
O0006menne u [KaK IEIOCTHBIN 3HAHMA TI0 TeMe, /eaTh BBIBOIbIL.
CHUCTEMaTU3AIS PKHBOH OpraHMsM, OTBe4aTh Ha UTOTOBBIE BOIPOCHI
3HAaHMII 110 MaTepuanaM |COCTOSIINM u3 TEMBbI, BBIIIOJIHATH 331aHUS
TEMBI «Hayka 0 [KJIETOK U TKaHeM.
paCTeHUSX —
OOTaHUKaY.

2 . Opransl pactenuii (8 u)

3 |Cewms, ero ctpoerue [Cems kak  opran |CTpoeHHWE  CEMEHHU: 1 OOBsicHATH ponb cemMsH B |Pabota

U 3HAYEHHE Pa3MHOKEHUS KOXYypa,  3apO/Ibllll, [pUpoIe. Xapakrepus3oBarh  |«CTpoeHue
pacTeHUW.  3HAYEHHE [PHIOCIIEPM, (GyHKIIMH YacTel CEMEHH. ceMeHH (acomm»
ceMsH B mnpupome u [cemsanonu. Ctpoenue OnuceIBaTh CTPOSHUE 3apOIbIIIIa [udposas
PKU3HU YeTIOBEeKa 3apOJIbIIlIa PACTEHHUSI. aCTEeHHUS.
JlaboparopHas pabota lefyz?oanb?e u %CTaHaBHI/IBaTB CXOJICTBO pabopatopus 1o
Ne 1 OZTHOZI0JIbHbIC [IPOPOCTKA c 3apOo/IbIIIEM PHOJIOTHH
«CTpoeHnE CeEMEHN PacTCHHUA. cemeHu. OmnuceiBaTh  CTaIuU (maramK
tbacomy [Ipopacranue ceMsH. popacTaHmst OCBCIICHHOCTH,
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[IpopocToxk, CeMsIH. BBISBJIATh OTJIMYUTENBHBIE [BIIAKHOCTH U
0COOEHHOCTH  €ro IIPU3HAKU CEMSH IBYIOJIBHBIX U TEMIIEPATYPBHI).
CTPOEHHS. OJTHOJIOJIbHBIX PACTCHHH. DNIEKTPOHHBIC
Vcnonb30Bath TaOJIUIBI U
UH(GOPMaIMOHHBIE PECYPCHI JUIS [LIAKaTBhL.
MOJIFOTOBKU COOOUICHHS] O POJIU
CeMsIH B )KM3HH YeJIOBEKA.
[IpoBOAUTD HaOII0IeHUS,
(uKCHpOBaTh UX PE3YIBTATHI BO
BpEMsI BBIIIOJHEHUS J1a00paTOpHOI
pabotel.  CobOmonate  mpaBHiia
paboThl B KabuHETe, oOpaIeHus ¢
nabopaTopHbIM  000pyIOBaHUEM
YMmenue paboTartb c
1a00paTOpHBIM  000PYJOBAHHUEM,
YBEIUYNTEIbHBIMU TIPHOOPAMH.
4  |Ycnosus 3HaueHue BOJbI U Bozayxa [M3yunts poib XapakTepu3oBaTth poib Boabl U [PaGora
[IPOpACTaHus CEMSIH |[IJIsI IPOpacTaHus CEMSIH. 3anacHbIX BO3yXa B MPOPACTAHMH CCMAH. |[«YcaoBUS
BamacHble  IUTaTenbHbie TATATEIbHBIX OOBSCHATH 3HAYECHHE 3aMACHBIX npopacTanus
BelecTBa ceMeny. [BEUIECTB  CEMEHMN. MTUTATEIHHBIX BEIICCTB B |cemsity.
TemmepaTypHble  yCIIOBUS Temneparypusie NPOPACTATIIH CEMAH. 3HaueHNe BOJbI
YCIIOBUSA OOBSCHATD 3aBUCUMOCTh
mpopactanus ceMmsiH. Poib MpopacTams mpopacTanus COMSIH op [A BO3IyXa Juis
ceera.  CpoKM — MOCEBA |.onig. TeMITEpaTypHBIX YCIOBHi. MpOpacTaHus
CEMITH Pous cBeTa. [IporHo3upoBaTh Cpoku mocepa [CCMAH.
CEMSIH OTJICIIBHBIX KYIbTYD. HI/I(PPOBaH
YMmenue paboTtath ¢ [maboparopus 1o
1a0opaTOpHBIM 000pPYIOBaHHEM, [PKOJIOTHH
YBEJIMYUTEILHBIMH IPUOOPAMHU. (maT4auk
OCBEILIEHHOCTH,
BIQKHOCTH U
TEeMITepaTypHl).
DJIEKTPOHHBIE
TaOJINLbBI U

I1JIaKaThI.
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5

Kopens, ero
CTPOCHUE U
3HAUYCHHE

Tumel KOpPHEBBIX CHCTEM
pacTeHUH. Crpoenue
KOpHS — 30HBI KOPHS:
KOHYC HapacTaHus,

BCAaCbIBaHHs, IIPOBCIACHUA,

nenenusi, pocra.  Poct
KOPHSI, TEOTPOTH3M.
BugonsmeHeHuss  KOpHEM.
3HaueHue KOpHei B
PUPOJIE.

JlaGopaTopHas pabota

Ne 2

«CTpoeHue KopHs
MPOPOCTKA»

N3yunth
BHEIIIHEE
BHYTpEHHEE
CTPOCHUE KOPHS

Pasnuuate W ONpeAesATb THUIIbI
KOPDHEBBIX CHCTEM Ha PHUCYHKaXx,
repOapHbIX IK3EMILISIpax,
HATYpaJIbHBIX O0BEKTAX.

HasbiBaTh 4acT KOpHS.

Y cTaHaBIMBATH B3aUMOCBS3b
cTpoeHHsT W (QYHKIMA dYacTeu
KopHs. OOBACHATH OCOOEHHOCTHU
pocrta KOpPHSI. [IpoBoauTh
HAOII0/ICHUST 32 U3MEHEHUSIMU B

BEpXYLIEYHOM 4YacTH KOpPHS B
[epUoJ pocTa.

XapakTepru3oBaTh 3HAYCHHUE
BUJIOU3MEHEHHBIX  KOpHEH A
pacTeHui. [IpoBoauTh

HaOMOeHUs U (UKCUPOBATh HMX
[pE3yIBTAThl BO BPEMs BBHITIOJTHEHUS
nmabopaTopHOH paboTHI.
CoOxnronate mpaBuia paboTl B
KaOuHeTe, oOparieHus C
1abopaTOPHBIM 000PyI0BaHUEM
YMeHnue paboTaTthb C
1abopaTOpHBIM 000PYIOBaHUEM,

YBCIIMIUTCIIbHBIMU HpI/I60paMI/I.

Mukpockor
(pPOBOH,
MUKpOIIpenapaThl
. DIIEKTPOHHBIE
Ta0IUIIBI U
[J1aKaThl.
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pasnuyus.
dukcupoBath pe3yabTATHI
CCIIEIOBAHUI. CoOimronare
npaBwiia paboTel B KaOWHETe,
oOpaiieHuss ¢ J1abopaTOPHBIM

000pyIOBaHEM

Jluct, ero crpoenue [JIuct, ero crpoeHue u M3yunTh BHeIIHEe Omnpenensat 4YacTM  JIUCTa  HAa|MHKpPOCKOII
6 | 3HaueHHE BHAYCHUC 17§ BHYTpECHHEE repOapHbIX IK3EMILTAPAX, i poBOH,
BHelHee CTPOCHHE JTHCTA. |crpoeHHE JINCTA. PUCYHKAX. MHKpOIIPENapaThl
BHyTpeHHEE CTpoeHHe Pa3nuyarh NPOCTBIE U CIIOXKHBIE . Buyrpennee
ncTa. THIbI JKUJIKOBaHUS JIUCTBA. Xapakrepu3oBarh CTpOEHHUE JIUCTA.
ITUCTHEB. BHYTPEHHEE CTPOCHHE JIACTA, €T0 |5 aprnonppre
Ctpoenne u  (QyHKIUH 1acTy. TAGIHIIE 1
YCTBUII. 3HadeHue auUCTa 'YcTaHaBIUBATh B3aHMMOCB:I3b IAKATEL
U pacTeHus: cTpoeHUS U QYHKITUH JTHCTA.
(boTocumTes,  mCTApeHHe, XapaKTepH3OBaTI,U BUJIOU3MECHEHUS
JTUCTHEB PACTEHUM
razooomeH. Jlucromnanu, ero
'YMeHue paboraTh c
POJIb B )KM3HU PACTEHUS.
1abopaTOpHBIM  000PYIOBaHUEM,
BunousmMeneHus
YBEITUYUTEIILHBIMUA TPUOOPAMHU.
ITUCTHEB
7 |Crebens, ero [Ctebenb, ero crpoeHne U |M3yduTh BHEIIHEE OnuceiBaTh BHELIHEE CTPOEHHE |[MHKPOCKOI
CTpOCHUE y 3Ha9CHHUC CTpOEHHE CTEOIS. crebisi, NPUBOJUTH  IIPUMEPBI |iudpoBoOi,
3HAUCHHUE Turbl credneii. Pa3IMHYHbIX THITOB CTEOIEH. MHKpPOIIpenaparhl
_Ha60paT0pHa;[ pa60Ta Ne 4 BHYTpeHHee Ha3riBath BHYTPCHHUE qacTu - «Ctebens
cTeOJIsl pacTeHUN U UX KITHH.
«BuemHee CTPOCHUC CTpOCHUE cTe0s. OHpeI[egHTL BHHOH?I\ZZIHSHHH OJHOJOJILHEIX U
KOPHEBHILA KITyOHS
" POBHHH»a YOHA, \Oynkuuu  cTebmus. HA3EMHBIX - TO3EMHBIX I[ByI[OJ'IL\IjILIX
YK Bunonsmenenus HOGEroB Ha pucyHkax, |[PaCTCHHH
creds y dboTorpadusx, HaTypaJdbHbIX DJICKTPOHHBIC
HaI3€MHBIX u 00BEKTAX. TaOIUIBI U
10136 MHBIX M3yyaTh W ONHUCHIBaTH CTPOCHHUE [[IJJAKATHI.
mooeros. IIOA3€MHBIX HO6eFOB, OTME€UYaTh UX

3 . OCHOBHBIC MTPOIIECCHI KU3HEACATEIILHOCTH pacTeHuit (6 u)
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8 |MunepanbHOE MuHepaibHOE TUTaHWE  |YCTaHaBJIMBATH OOBACHATH POJIb  KOPHEBBIX [{udposas
NUTaHWEe pacTeHWil |[PACTCHHH W 3HAYCHHC  |B3aMMOCBS3b BOJIOCKOB B MCXaHU3ME nmabopaTopus 1o
1 3HAUYEHUE BObI BOJIBI [MIOYBEHHOT'O [IOYBCHHOTO ITMTAHUA. DKOJIOTAH

Bona Kak HEOOXOAUMOE |y o pacTeHmit OOGOCHOBBIBATH POJIH HO‘IBCUHHOFO (naTank
yCJIOBHE MUHEPATILHOTO - yCIoBHit MUTAHUS B )KU3HU PACTCHUH. BIIAKHOCTH,
(TTOYBEHHOT'0) TTUTAHUS. BHEIIIHEH CPEIbL. CpaBHHMBaATh U pa3iIM4aTh COCTaB OCBEIIEHHOCTH)
3BiieueHrE pacTEeHUEM M3 1 3HAYCHUE OpPraHUYeCKUX U

MMOYBBl PACTBOPEHHBIX B MUHEPATBHBIX  YIOOpEHUH IS

BOJI€ MUHEPAJIBHBIX COJICH. pacTeHUuM. Hcnons3oBarh

DyHKIUA KOPHEBBIX MH()OpPMAIIMOHHBIE PECYPCHI IS

BojiockoB. [lepemernienue [MOATOTOBKH Mpe3eHTAIIN

BOAbI N MHUHEPAJIbHBIX IIPOCKTa O HpI/ICHOCO6JIeHHOCTI/I K

BCIIECTB 110  PACTCHHUIO. BOJIC paCTeHI/Iﬁ pa3HbIX

3HaueHUE MHHCPAJIBHOI'O PKOJIOTMYCCKUX T'PYIIIT

(TTIOYBEHHOT0) MMUTAHUS.

Tunsl ynoOpeHuii u ux

[POJIb B KM3HU PACTCHHUSI.

JKOJIOTUYECKUE  TPYIIBI

[PACTEHUI MO OTHOUIEHUIO

K BOJIE

9 |BozaymHoe BozaymHoe nutanue |[XapakTepu3oBaTh [TpuBouTH IpUMepsl opranu3moB [[{udposas
MMUTAHKC pacTeHuid — (HOTOCUHTE3 |yCJIOBHS, — aBTOTPOOB U TeTepoTPOdOB, TAOOPATOPHS TIO
[pacTeHul — YcnoBus o0Opa3oBaHUs |[HEOOXOAMMBIE IS HAaXOJUTh Pa3IMyUsl B UX MUTAHUU. PKOJOTHUHU (HaTUUK
dboTocuHTE3 OpraHUYEeCKUX BEIIECTB B [BO3IYILIHOIO OOOCHOBBIBATH KOCMHUYECKYIO POJIb [YIIIEKUCIIOTO ra3a

[PACTEHUHU. 3enéHple [MUTAHUS PACTEHUM. 3en€HbIX pacTeHuid. lcrnonb3oBaTh W KuCIOpOaA)
pacteHuss — aBTOTPOPBL. |OOBIACHATH  POJb WH(pOpPMAIMOHHBIE PECYpChl IS
['erepotpodsl KaK [3eJEHBIX JINCTHEB B MOATOTOBKA COOOIIEHUS O PO
MoTpedouTenn TOTOBBIX |(POTOCUHTE3E. dboTOoCHHTE3a Ha Halled TUTaHeTe
OpPraHUYEeCKUX  BELIECTB. BEITTOTHATE HaOIIOIEHUS "

3HaueHue (GOTOCHMHTE3a B M3MEPECHHS

Mpupojie
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3HaueHUEe BOAOPOCIEH B
npupoae. McnonszoBanue
BOJIOPOCIIEN YEIIOBEKOM

CpaBHUBATH BOJIOPOCIH c
Ha3eMHBIMH pacTeHHSIMH |
HAXOJUTh OOIINE MPU3HAKH.
OOBACHATD IIPOLIECCHI
Pa3MHOXKEHHUS Y OJJTHOKJIETOYHBIX U
MHOTOKJICTOYHBIX BOJOPOCIICH.
lcnonb30BaTh

WH(OPMALIMOHHBIC PECYPCHI IS
1O OTOBKHU co0O0IIeHHs 0

3HAYCHUU BOJOPOCIICH B IPHPOJIE

11 [/Ipixanue u oOmeH |/[pixanue u obMmeH |XapakTepu3oBaTh 1 Bocrnuranue OepeKHOro [{udposas

BEILECTB Y PACTEHUN [BEILIECTB y pacTeHuil Posib  [CyIIHOCTH OTHOLLIEHHUS K CBOEMY mabopaTopus 1o
NBIXaHUS B )KH3HU mporecca JIbIXaHus 3I0POBBIO, TPUBUTHE HKOJIOTUU
pactenuid. CpaBHUTEIbHASL |y PACTECHUHU. MHTEpEca K W3yYECHUIO (maTumk
XapaKTePUCTHKA Y cTaHaBIMBAThH peaMera. YIIIEKUCIIOTO
MpPOLIECCOB  AbIXaHUd u (B3aUMOCBA3b BEIOIHATE, OMBIT, HaOIIOAAThH rasa "
(dorocunTe3a. O6men  [IPOLECCOB pe3ysbTaThl U JefaTh BBIBOJBI  |[KMCJIOPOJIA)
BEIIECTB B OPraHM3Me Kak [\oaHii = 10 pe3yJibTaTaM HCCIeI0BaHuUs
- ¢doTocuHTe3A,

MPU3HAK KHHEL. | FoC D HX
CpaBHEHUE.
B3anmoCBs3b  MPOLIECCOB OnpenensTs
NbIxaHus ¥ POTOCUHTE3a HoHSTHE  «OGMeH
BELIECTB.
XapakTeprus3oBaTh
00OMEH BEIIECTB Kak
BAKHBI  NPU3HAK
YKU3HU
4 . Muoroobpasue u pa3Butue pacturenbaoro mupa (10 u)

12 |Bomopocnu, nx OOmiass  xapakrepuctuka. [M3y4yuTh CTpOCHHE 1 Briiensats u OINKCBIBATh [MUKPOCKOT
MHOrooOpasue B CrpoeHne, pa3sMHOXEHME M Pa3MHOXKCHHE CYIICCTBCHHBIC NPU3HAKK [ hpoBOH,
pUpoIe BOJIOPOCIIEHA. BOJIOPOCIIEH BOZIOPOCTICH.  XapaKTepu3oBaTh |\yxponpemnapar

PasnooGpasue [IaBHBIC ~YEPTEHI, JeKamme B |

BOJIOPOCIIEH. Otnensr: ggingcneﬁ crcTeMatHin (OnHoOKIETOYHAS
Benénsle, KpacHhsre, Pa cnggH apath  BO fopocin  ma [POAOPOCTE  —
byprie BOAOPOCIIH. PHCYHKaX, repOapHBIX MaTepHanax. XJTAMHIOMOHA/13)
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1 KU3HU YEJIOBEKa
13 (Otmen MoOXOBHUIHBIE, 3y4uTh CTpOCHUE U CpaBHUBaTh npexacrasurened  [Mukpockon
MOXOBI/II[HBIC. XapaKTEPHBIC YEPTHI pa3MHOXXEHUE MXOB [Pa3JIMIHBIX rpyuain paCTeHI/Iﬁ HH(l)pOBOI;’I,
O6mas CTPOCHHUSI. OTJIeNa, JIeJ1aTh BHIBOJIBI. MUKPOTIPENPaThI.
XapaKTEPHCTHKA 1 Knaccer: IleyéHouHMKH U HaspiBaTh CylieCTBEHHBIE
S HAUCHIE JluctoctebenpHbIE, 170'¢ [IPU3HAKU MXOB. (Ccharaym —
OTJINYUTEIIbHBIC YEepTHI. PacrioznaBaTh ~ IpeICTaBUTENCH  |kjeTOYHOE
Pasmuoxenne (6ecrionoe u MOXOBUIHBIX ~ Ha  PHCYHKAX, |crpoeHme)
[0JIOBOE) M pa3BUTHE repOapHbBIX MaTepHaliax, >KUBBIX
MOXOBHU/IHBIX. 00BbEKTaX.
MoxoBUIHbBIE KakK Briiensth MIPU3HAKU
CIIOPOBBIE pacTeHus. MPUHAJICKHOCTH MOXOBHJIHBIX K
3HaueHHUE MXOB B MPHUPOJIE BBICIIIIM CIIOPOBBIM PACTCHUSIM.
U KU3HU YEJTOBEKa. XapakTepu30BaTh IIPOLIECCHI
Pa3MHOKEHUs u pa3BUTHUSA
JlaGopaTopHas pabota MOXOBUIHBIX, UX OCOOCHHOCTH.
Ne 6 'YcranaBIuBaTh B3aHMOCBSI3b
«3y4eHne BHELTHETO CTPOCHUA MXOB 1 ux
CTPOCHHS MOXOBH/IHBIX BO3JICUCTBUS Ha CPEly OOUTAHUS.
. CpaBHMBATh BHEIIIHEE CTPOCHUE
[pacTeHUI» "
3enéHoro  Mxa  (KyKyLIKHHa
TThHA) u 6enoro Mxa
(charmyma),  oTMmewatb  HX
CXOJICTBO U Pa3IuyHsI.
DuKcUpPOBATH PE3YIbTATHI
CCIIEJOBaHUN.
CoOmronaTh mpaBmiia pabOTHI B
KaOuHETE, obparteHus c
1abopaTOpPHBIM 000PYJOBaHHEM
14 |Otnmen OO6mass  xapaktepuctuka |[M3y4duTh 001y BbIsBISATH obmue geptel [Pabora c
['onocemMeHHbIE. TOJIOCEMEHHBIX. XapaKTEPUCTUKY CTPOSHHUS W Pa3BUTHUSI CEMEHHBIX [repOapHBIM
OO6mas Paccenenue TOJIOCEMEHHBIX pacteHuil. OcBauBaThb MNPUEMBI |[MATEPUATIOM
XapaKTEPUCTUKA U |[FOJIOCEMEHHBIX Mo [pacTeHUui paboTHI c ONpeIeTUTENEM
3HAYEHUE MOBEPXHOCTHU 3emuu. pactenuil. CpaBHUBATH CTPOEHUE
OOpa3oBaHue CeMsH CIIOpPBI U CEMEHH.
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KaK CBHUIETEIHCTBO
boce BBICOKOI'O
ypOBHSI paBBI/ITI/IH
FOJIOCEMEHHBIX 10
CpPaBHCHHIO co
CIIOPOBBIMH.

OCcOOCHHOCTH CTPOCHUS
151 pa3BUTHSA

[IPEICTABUTENIEH Kiacca
XBOMHBIE.
['osmocemeHnHbIe Ha
reppuropun  Poccun.
X 3HaueHue B IpupojIe
1 )KU3HU YEJIOBEKa

XapakTepu3oBarh MPOLIECCHI
[Pa3MHOXKEHHUSI U pa3BUTHUA
rOJI0OCEMEHHBIX.

[Iporno3upoBaTh MOCTIE/ICTBUSA
HepaloOHAIbHOMN JEeSITeNIbHOCTH
yeroBeKa JUTSE KU3ZHU
rOJI0CEMEHHBIX. Hcnonp3oBath
MH(POPMALIMOHHBIE  PECYpCHl  JUIA

[MOArOTOBKUA IPE3EHTALMU MPOEKTA
0 3HAYEHUU XBOMHLIX JiecoB Poccun

[IpU3HAKU. 3HaYECHHE B

NpUpoze,

OIHOIOJIBbHBIE HA CEMENCTBA.

15 |CewmeiictBa kitacca |OO0mmast M3yuutsb 0011yIO Bbiiensate  OCHOBHbBIE — Ipu3HaKku [Pabora C
/IBynonbHbBIE XapaKkTECpHUCTHKA. XapaKTCPUCTUKY Kracca /IBy10onbHbIC. repOapHbIM
CemeiicTBa: CeMENCTB KJlacca OnucpiBath _ OTIMIHTCIBLHBIC viare- pranom
Po3omBeTHbIE, By IOTbHBTE. [IPU3HAKN CEMEICTB Kiacca. }
MOTHUIBKOBBIE, PaCH93HaBaTL IIpeICTaBUTENEH
CEMEICTB Ha pUCYHKaX, repOapHbIX
Kpecrougernsie,
. MaTepuaiax, HaTypaJIbHBIX
[lacneHoBble, oObekTax. IlpumeHaTs mnpuémsl
C110/KHOIIBETHBIC. paboThI c OIIPEAECIUTENEM
OTnUYUTENbHbIE [PAaCTEHUH.
[IPU3HAKU CEMEICTB. Vcnonp3oBath WHGOPMAIIIOHHBIS
3HaueHUE B MPUPOJE U [pecypchl I E: IOATOTOBKH
PKU3HU YeJioBeKa. [IPE3CHTAllUM IPOEKTa O POJU
CenbCKOX03511ICTBEHHBIE lpacTeHui kiacca [[BynonbHbIE B
KYJIbTYpPbI [PUPOJIE U KU3HU YellOBeKa
16 |CemeiictBa kimacca  |OO1mas xapakrepuctuka. (M3ydnTth o011yto BbiiensaTe npu3HaKy Kiacca PaboTa C
OnHOnOIBHBIE CemeiicTBa: JInneliHble, [XapaKTEPUCTUKY OnHOMOBHEIE. repOapHbIM
JIykoBeie, 3naku. CEMENCTB KJiacca OmnpeneniTs HPU3HAKH JCICHHS  |[MaTepHaIoOM
OTIUYUTENLHEIE OIHOIOJIBHEBIE. KJIaCCOB JByonbHbBIC u
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PKU3HU yeJIoBeKa.
M ckmrounTenpHas
[pOJIb 371aKOBBIX
[pacTeHui

OnucelBaTh XapaKTepHbIE YEPThI
cemelictB  kimacca OHOJOJIBHBIE.
[IpumensTb mnpuémsl  paboThl €
OIIpEACIIUTENEM pacTeHui.
[IpyBOIUTE MPUMEPHI OXpPaHsSEMbIX
BHUI0B.

Vcnonp30BaTh MH(GOPMAIMOHHBIE
[pecypchbl JUTSt MOATOTOBKH
[pE3CHTALUN MPOEKTa 0
MMPAKTUYICCKOM HUCIIOJIb30BAHUU
[pacTeHui ceMeicTBa
OnHOMONMBHBIC, O 3HAYEHUH 3JIaKOB

JIJIA JKUBBIX OPIraHU3MOB

7 Kjaace

Ne 11/11

Tema Conepxanue

Koi-Bo
JacoB

[leneBas ycTaHOBKa
ypoka

OcHOBHBIE
oOyJaromuxcs Ha

BUABI ACATCIIBHOCTH

M cnonb30Ba
- HHE 000pya0-
BaHME

YpOKEe/BHEYPOUHOM 3aHATUU

2 . CtpoeHue Tena )KUBOTHBIX (2 1)
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CUMMETPHUH >KUBOTHOTO,
UX CBS3b C 0OOpa3oMm
PKU3HH.

U CHCTEM
OpraHmu3Ma.

OnuceBaTh B3aMMOCBSI3h 00pasa
JKN3HU JKUBOTHOT'O u THUIIA
CUMMETPUH Tela.

OpraHoB TSt

1 [Knerka Kitetka BBIIBUTH  CXOJCTBO CpaBHUBATH KJIETKHU )KUBOTHBIX U [MHKpOCKON
Hayka nuronorus. 151 pasnuuue B PacTCHUM. 1 (poBoi,
CTpoeHHE — KHBOTHOM |cTPOCHHH UBOTHOM HaBbIBaTIi KJIETOYHbIE CTPYKTYPbl  [MUKpPOIIpENaparsl.
KJICTKU: pasmepsl U |y paCTHTeHBHOﬁ PKMBOTHOMU KIJICTKU.
bopmBI, KIETOUHBIE [ oror /lenate BBIBOABI O NpHIAHAX
CTPYKTYpBI, HX POJIb B pazinyus U CXOJICTBA KUBOTHOM
KU3HEIEATEIbHOCTH U PACTUTENBHOMN KIIETOK.
KITETKH. 'Y cTaHaBJIMBAaTh B3aUMOCBSI3b
CxX0/1CTBO 1 CTPOCHHSI JKUBOTHOW KIIETKH C
pasmuaus CTPOEHHS THITOM THTaHUA
KMBOTHOH M Ymenue paboTathb c
PACTUTENBHOI KIIETOK 1ab0paTOPHBIM 000PYIOBaHHEM,
YBEJIMYUTEIBHBIMU IPUOOPAMH.
2 |Txanu, opranbl wu|{Tkanu, Oprassl n3yuunts TKaHHU: HassiBaTh THIIBI TKaHel MHKpOCKOII
CUCTEMBI OPTaHOB  [CHCTEMbBI OPTaHOB SIIUTENABHBIE, JKABOTHBIX. YcranaBiauBath [UPPOBOH,
TKaHW: SIUTEIHAIBHBIC, [coeTMHUTENbHbIE, B3aUMOCBSI3b CTPOEHUSI TKAHEW € [MUKpOIpEnapaThbl
COCIUHUTEIIbHEIC, MBIIICUHBIE, X (bYHKIII/IﬂMI/I XapaKTepI/ISOBaTB
MBIIICUHBI,  HEPBHBIC, [engupre, x Opraibl M CHCTEMBl OpIaHOB
X XapaKTePHPIC |y apakTepHbIe PKUBOTHBIX.
npusHaku. OpraHbsl H [IpU3HAKH Hpusowts TTPUMEPDI
: B3alMOCBSA3M CHCTEM OpPraHOB B
(CHCTEMDI OpTaHoB, OpraHu3Me. Bricka3biBaTh
OCOOEHHOCTH  CTPOCHHS IPEATIONOKEHUS O TOCIEICTBUAX
1 QyHkiui.  Tumsl HapYyIIEHUS B3aUMOCBSI3M OPTaHOB

3. Moamapctro IIpocreiinme, nnn OmHOKIETOYHBIC (4 )




ITPOEKT

CoueTaHue MPHU3HAKOB
PKUBOTHOTO M PACTCHUS
Y OBIVICHBI 3€JIEHOM.
PasHooOpasue

PKT'YTUKOHOCIIEB

KTy THKOBBIX.
PackpbIBaTh poJib KI'YTHKOHOCLIEB
B SKOCHUCTEMAX

3 |OGmas Cpena obutanusl, JlaTb o011yro BrisBisATh XapakTepHbsle  |MHUKPOCKOI
XapaKTCPUCTHKA BHEIIIHEE CTPOCHUE. XapaKTEpUCTUKY MPpAU3HAKHA noJuapcTsa  [HuppoBoii,
Mo/IllapcTBa CrpoeHue u IMpocreiimmim, Ha [Ipocreiimme, WIH  [MHKpOTpenaparhl
[Ipocreitmue. Tumn 3HEIEATETBHOCTD HpHMepe Tuma OIHOKJIETOUHEIE, Ttuna |(ameba)
CapkonoBbie u Capko10BbI€ U )KT'YTUKOHOCIIBI.

CapKOJOBBIX HA CapKoJ10KT'yTUKOBBIE .
YKT'YTUKOHOCITBI. i PacrioznaBath  mpencTaBUTENEH
npuMepe aMEOBI-TIPo-
Kiace P 6 KJjiacca CapkogoBbie Ha
Capkoi0BbIe 1. FasHoobpasne MUKpOIIpEnaparax,  PHCYHKax,
CapKOAOBBIX dortorpadusx.  YcraHaBiIMBaTh
B3alMOCBS3b CTPOCHUS "
(GyHKIUI opranM3Ma Ha IpuMepe
aMEOBI-IPOTES.
O60CHOBBIBATH POJIb IPOCTEUILINX
B DKOCHCTEMAaX
YMmenue paboTarthb C
1abopaToOpHBIM 000pYyIOBAaHUEM,
YBEJIMYUTEIILHBIMU TPHUOOPAMHU.

4 |Tun Capkonossle 1 (Cpena obutanus, [Ha puMepe XapakTepu3oBaTh cpery ooutanus |MUKpOCKOI
PKTyTHKOHOCIIBI. CTpOECHUE U [PBIJICHBI 3eJICHOH PKT'YTHKOHOCIIEB. 11 (ppoBoi,
Knacc TepeIBUKEHNE Ha |MoKa3aTh Y cTaHaBIMBAaThH B3aMMOCBSI3b [MUKPOIIPENapaThl.
OKTyTHKOHOCIIBI HpHMepe JBIIeHbI B3AHMOCBS3E XapakTepa IUTAaHWUS | YCJIOBUii |(3BIJIEHA 3eneHast)

N CpEIbl.

3EJIEHOM. XapakTep |CTpOCHHUS u

OO00CHOBBIBATH BBIBOJI 0
MTUTaHWS, ero [xapaxTepa

MPOMEKYTOUHOM  TOJIOKECHHUH
3aBUCMOCTh OT |HHUTaHUA oT SBITICHEL 3CIICHOI.
yCJI0BHU CpEABbL.  [yCIIOBUM [IpuBoIUTH J0Ka3aTeabCTBA
JlbIxaHue, BBIICICHUE |OKPYXKAKOIIEH 0ojiee CIOXKHOW OpraHu3aluu
17§ Pa3MHOXEHHUE. |CPEIIbI. KOJIOHUATHHBIX dbopm




ITPOEKT

OpraHu3aIiy B
CPaBHEHUU C
[MPOCTENUILINMU

[TPOCTEUIINMH.

CJIO’KHOM OpPraHU3alliy B CPAaBHEHUH
C IMIPOCTEUILINMH

5 [Tun Undy3zopun Cpena obuTaHus, |YCTaHOBHUTH 1 BbIBIsATE  XapakTepHble IpU3HAKU [MHKpPOCKOI
CTPOCHUE U XapaKTepHbIE IPU3HAKH tura Uadyzopun. U (HPOBOH,
repeBIKEHUE Ha \tyna Ungysopun n [TpuBOIUTH IpUMEPbI U |MUKpOIpenapaThl
npuMepe HUH(PY30pHH- HOoKa3aTh 4epTHI XapaKTepu3oBaTh 49epThl  ((mHGY30pHUS)
TyenapKu. Csi3p YCIOXKHEHUS OpraHu3aINH
YCIIOKHEHUSI CTPOCHUS Y CHOMHCHI i uHQY30pUii 1O  CPaBHEHUIO C
uH(py30puit ¢ [<ICTOUHOM CTPOCHHH. PKI'YTUKOHOCIIAMH. Ha6monate
nporeccaMmu ux MPOCTEUIINX 1101 MUKPOCKOTIOM.
PKU3HEESATEIIbHOCTH. OUKCUPOBATH PE3YJILTATHI
PaznooOpasue HaOJIIOICHU.

H(DY30pUi. O600mare uX, JejaTh BBIBOBI.
CobmoiaTh mpaBUiia TOBEICHUS B

JlaGopaTopHnast pabota KaOuHere, oOpareHust c

No 1 1abopaTopHBIM 000PYAOBaHUEM

«CTpoeHue 51

MepeABIDKEHIE

MHpY30pUn-

Ty(QeIbKI»

4 . TlomapctBo MHOTOKIIETOUHBIE (2 1)

6 [Tun OOGmas 00111 YepThl V3y4uTh CTpOEHUE U 1 OnuceiBaTh OCHOBHBIE MTPU3HAKU Mukpockor
XapaKTePUCTHKA ctpoenus. ['mapa — PKU3HEJIEATEIbHOCTD nojapcTBa MHOTOKJIETOUHBIE. U POBOH,
MHOTO- OJTMHOYHBIH MTOJTHII. KHAIIEYHOITOJIOCTHBIX Ha Ha3zpiBaTh mpecTaBuTeneil Tuna MUKPOIpEnapaThl
KJIETOYHBIX Cpena oburtanus, npuMepe KUIIIEYHOIOIOCTHBIX. (BHyTpeHHEE
PKUBOTHBIX. TwHIT BHCIITHEE U BHYTPCHHEE |[TUIPHI, BEIICITUTH Br1ensiTe o0IIye 9epThl CTPOCHUS.  |[CTPOCHHE
KumeuHo- CTpOCHHUE. OCHOBHBIE YEPTHI OOBSCHATH HA TIPUMEPE HATHIHE THJIPBI)
MOJIOCTHBIE. OcobeHHoCTH YCIIOKHEHHUS Ty4eBOI CHUMMETPUHU Y
Ctpoenwue u PKU3HEIEATSIbHOCTH,  |OpTaHU3aIiy 10 KHIIEYHOITOJIOCTHBIX.

KU3HENIEATeNbHOCTh [YPOBEHB CPaBHEHUIO C XapakTepu30BaTh MPU3HAKHU OoJiee

5 . Tunsl [Tnockue yepsu, Kpyrisie uepsu, Konsuatsie uepsu (5 1)
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7 [Tun Konpuareie|Mecra oOuTanus, M3yunTh 0COOCHHOCTH 1 HaspiBaTh 4epThl Oonee BbICOKOH |[{udposoii
yepBu. O0mas CTpPOEHME U YCIIOKHEHUS OpraHM3alMK KOJb4aThIX yepBei mo |Mukpockor,
XapaKTepUCTHKA. KHU3HEIESITEIbHOCTD B CTPOCHMM KOJIbYATBIX CPaBHEHHUIO C KPYIJIBIMHU. nabopaTtopHoe
Knacc CHCTEM BHYTPEHHHUX yepBeil  kak  Oouee PacriozHaBatb IIPEICTABUTEIEH [000pyIOBaHHE.
MHOTOIETUHKOBBIE |OPTaHOB. Y POBHU BBICOKOOPTaHU30BAHHOU KIacca Ha PHCYHKaX, (OTOrpadusx. JnektpoHHbIE
uepBH OPTaHU3alUH OPTaHOB Ly 10 CPaBHEHHUIO XapaKTepu30BaTh YCPTHI YCIOKHCHUS |1a6 mpipI

YYyBCTB CTPOEHUs cUcTeM BHYTPEHHUX
01}3]060)1H0>1<1/113y1u1/1x © HLTOCKIMH 1 Ole)“aHOB. P
KOJIbYaTBIX YEPBEU U (PYTIBIMH HCPBAMH. @opmynmupoBaTh BBIBOJ 00 YpOBHE
TTapa3sHTHICCKIX CTPOEHHsI OPTaHOB YyBCTB
KpYTJIbIX YepBel
JlabopaTtopHas pabora
Ne 2
«BHemHee crpoeHue
JOXKIEBOrO  4epBd,
€ro InepeaBUKEHHUE,
pa3apaKuMOCTb.
JlabopaTopHas pabora
Ne 3
(0 yCMOTpPEHHUIO
YUUTES)
«BHyTpeHHee cTpoeHue
JIOKIEBOTO YEPBS.
6 . Tun Mosttocku (4 1)

8 | Knacc Cpena obutanus, | U3yunth 1 Paznuyats u OTIpeeNATh Hudposoii
JBycTBOpUaThie BHEIITHEEe CTPOEHHE Ha | OCOOEHHOCTHU ABYCTBOPYAThIX MOJUIFOCKOB Ha MHUKPOCKOII,
MOJITIOCKH npumepe  0e33yOKu. | CTpoeHHs KJacca puCyHKax, hororpadpusx, nmabopaTopHOE

Crpoenue u @ynkuuu | /IBycTBOpuaThie HaTypaTbHBIX 00BEKTaX. o0opyioBaHue.
CUCTEM BHYTPEHHUX | MOJUIIOCKH ObnacHATE B3aHMOCB{3]’ obpasa Bnaxusle
OPTAHOB, KHU3HH U OCOOEHHOCTEH CTpOoeHMS Hpemapats,
OCcoBEHHOCTH JIByCTBOPYATBIX MOJUTIOCKOB. | 10 ererium
PA3MHOKEHUST - XapakTepu3oBaTh YepThl PAKOBHH
paseutHs. Poms B MPUCTIOCOOTICHHOCTH MOJUTIOCKOB K

IpUPOJE U 3HAYCHHE cpeie OOuTaHMS.

IUIs 4EJI0BeKa.




ITPOEKT

Ponp xkaxxnoit craguu
Pa3BUTHS HACEKOMBIX

Br1sgBaaTh pa3jiniuAa B pa3BUTUU

HAaCCKOMBIX C IIOJIHBIM n

HCIIOJIHBIM IIPEBPALICHUEM

JlaGopaTtopnass  pabora @opMyIHpOBaTh BBIBOA O POJH [MOJUTFOCKOB.
Ne 4 IBYCTBOPYATHIX  MOJUIFOCKOB B [DIIEKTPOHHBIE
«Buemnee  cTtpoeHne BOJHBIX DKOCHUCTEMAaxX, B JKM3HHU (TaOJIUIIbI
PAKOBHH yeIOBEKa. VcraHnaBiauBarh
HIPCCHOBOTHBIX u CXOJCTBO U Pa3iIHuUs B CTPOCHHH
MOPCKHX MOJITFOCKOB» pakoBUH MOJUIIOCKOB. CoOr0IaTh

npaBuia paboOTl B KaOWHETe,

oOpareHust ¢ J1abopaTopHbIM

000pyI0BaHHEM

7 . Tun Ynenucrtonorue (7 4)

9 |Kmacc Hacekombie |O6mmast BEISIBUTH OCHOBHBIC 1 BhIsSBIISTH XapakTepHble Tpu3Haku ([ 'epOapHbIii
XapaKTCPUCTHKa, XapaKTEpHbIE HACEKOMBIX, OIKCBHIBATh HUX IpPU |[MaTEepUal —
0COOEHHOCTH pU3HAKA BBITIOJTHCHUH 7abOpaToOpHON |CTpOCHHE
BHCLIHCTO — CTPOCHHA. 7 corcompIx paboTHI. YcTaHaBIMBaTh |[HACEKOMOTO
PasHooOpazne poToBBIX
opranos. CTpocHHe 1 B3aMMOCBSI3b BHYTPEHHETO
F— crcTeM CTPOCHHUS U MPOIIECCOB
BHYTPEHHHX OpPraHOB. PKU3HEIEATEIbHOCTH  HaCEKOMBIX.
PasMHOXKEHHE. Habmtonats, ($uKcUpoBaTh
JlaGopaTopHnast pabota pe3ynbTaThl HAOIIOJICHUMN, JENaTh
Ne 5 BbIBOABI. CoOnofaTh  ImpaBuiia
«BremHee cTpoeHne paboThl B KaOuHeTe, 0OpaleHus ¢
HACEKOMOTO» nmabopaTopHBIM 000PYIOBaHHEM

10 | Tunsl pa3BUTHS Passutne ¢ HenonueM | M3yuuts THUIIBI 1 XapakTepu3oBarh TUIIBI pa3Butus | ['epOGapHbIil

HACEKOMBIX MpeBpaIICHUEM. pa3BUTHA HACCKOMBIX. MaTepual
I'pynmbl  HAaCEKOMBIX. | HACEKOMBIX OOBsCHATH HUPHHOWIBL | pypypr
PazButue ¢ mMONHBIM lIacCHUKALN HACEKOMBIX. pa3BUTHS
IIpeBpaIlEHUEM. ¥ CTaHaBIMBATH HACEKOMBIX
['pynmbl  HacEKOMBIX. CHCTCMATHHCCKYIO
NPUHAIICKHOCTh  HACEKOMBIX.




ITPOEKT

opraHoB. Ueptsl Gosee
BBICOKOTO YPOBHSA
OpraHu3anuu pod 1Mo
CpaBHEHUIO c
JAHLIETHUKOM.
JlaGopaTtopHnas pabota
No 7

(o ycMOTpeHuUIo
YUHUTEIIS)

OpPraHoB PbIO U JaHIIETHHKA.
XapakTepu3oBaTh YepTHI
YCIIOKHEHHUS OpraHU3aIlK PhIO

8 . Tun Xopaossie. becuepennsie . Hankinace Priob! (6 1)

11 |Hanknacc PeiGbI. Ocobennoctu N3yunThb 1 XapakTepu3oBaTh  0COOEHHOCTH [BiaskHbie
OO61was BHCIIHCTO CTPOCHHUSA, |0cOOECHHOCTH BHCIIHECTO CTPOCHUSA pBI6 B CBS3M  mpenapatTsl
XapaKTEPUCTHKA, CBA3aHHBIC C |BHEIIHEro CTPOEHHUS, CO Cpelion 06HT?HH’I- «PBIOBD)
BHEIIHEE CTPOCHHE 0oOUTaHHEM B BOJIE. CRS3AHHEIC C OcBauBath NpuéMbl paboTHI C

Crpoenne u (yHKINH OTIpE/ICITUTENIEM )KUBOTHBIX.
. oOUTaHUEM B BOJIE.
KoHeuHOCTeH. OpraHbl BbIsABIIATH YepThI
OoKOBOM JIMHHH, [1PUCIIOCOOJIEHHOCTH
OpTraHbl ciyxa, BHYTPEHHEI'0 CTPOEHUS PhIO K
[paBHOBECHS. 0OUTaHUIO B BOJIE.
Habnronate U OIHCBIBATH
JlaGoparopHas paboTa BHCIITHCC CTpOCHUC H
No 6 0COOCHHOCTH TIEPEIBHKEHUS PBIO
B X BBITTOJTHEHHS
«BHemHee crpoeHue u one OJHe
nmabopaTOpHON PabOTHI.
0COOEHHOCTH
CoO:roath npaBuiia OBEACHUS B
NepeBIKEHUS PHIOBI»
KaOuHETe, oOpareHus c
1abopaToOpHBIM 000PYJOBaHHEM

12 | Buyrpennee OmnopHo-nBurarensHas | M3y4uts BHyTpeHHEE YcranaBnuBarhb B3aUMOCBS3b | BrakHbie
CTpOeHue pLI6 cHuCTEMaA. Ckener CTpOEHHE pBI6BI. CTPOCHUA OTACIBHBIX qacTen npernaparsl

HEMapHBIX U NapHBIX CKeJIeTa pbI0 ¥ UX PYHKIIHH. «PBHIGED.
iaBHUKOB.  Ckener BbIBISITE  XapaKTepHBIC YEPTH | \[, Jelb —
TOJIOBBI, CKEJET Kaop. CTPOEHHs CHCTEM BHYTPEHHHX | ..
OcobenHoctu OpTaHoB. 5
CTpPOCHHUsS B (PYHKITUH CpaBHUBaTh ocobennoctu | PPIOP!
CHUCTEM  BHYTPEHHHUX CTpoeHUsl U QYHKIUN BHYTPEHHHUX




ITPOEKT

«BHyTpeHHee cTpocHHe
PBHIOBI

’KH3HCHHOM IIHMKJIC pel'ITI/IJ'H/If/'I,

9 . Knacc 3emuoBonbIe, miin Ampuduu (4 4)

13 |Crpoenue u |XapakTepHble uepThl [M3y4uTh YepThI 1 |YcranaBnuBaTh  B3aMMOCBSI3b |BiakHble MpemapaThl
1eATEeIIbHOCTh CTPOCHM: CUCTCM  cTpOEHHUS CHCTEM CTPOCHHS OpPraHOB U CHUCTEM |«3eMHOBOIHBIE»
BHYTPCHHIX BHYTPCHHHX OPraHOB |pyyTpeHHUX OpraHoB C HUX (QYHKUUAMU U
opraHos 3eMHOBOJHEIX IIO opramos cpenoit ooutanusi. CpaBHUBATD,

CpaBHEHHUIO c 0000marer  uHpOpMaIUIO O
3€MHOBO/IHBIX 3eMHOBO/IHBIX o
KOCTHBIMU ~ PbIOaMH. CTPOCHUH BHYTPEHHUX OPraHOB
CpaBHEHHIO c .
CX0/CcTBO  CTPOEHHUS ampubuii u  pwd, genaTh
BHYTPEHHHMX oOpraHop [KOCTHBIMU phiOaMu BBIBOJIBL.
36MHOBOHBIX Omnpenenste  uyepTel  Oonee
148 pBI6 BBICOKOU opraHusanuu
36MHOBOJHBIX 10 CPAaBHEHHIO C
priOamMu
10 . Kitacc [pecmbikarommuecs, wiu Pentuiuu (4 1)

14 Buytpennee CxonctBo u paznuuus (M3y4uuTts 4epThl 1 |YcranaBnmuBaTh B3aUMOCBS3b (BiakHble mpenapatsl
CTPOCHHUE U |CTPOCHUA CHUCTEM [CTPOCHUA CHUCTEM CTPOCHHA BHYTPEHHUX  |«[IpecMbIKaronmecs»
PKU3HEICATENIBHOCT |[BHYTPEHHUX  OPraHOB [BHYTPEHHUX OpraHoB H CHCTCM OpraHOB
PECMBIKAIOIIMXCS  |[IPECMBIKAIOIIUXCSA M |OPTaHOB, penTiMi, HX  QyHKUMH H

cpenbl OOUTaHMUS.
36MHO- BOAHBIX. YEpThI [IPECMBIKAIOIINXCS
5 BrIsSBIATH YepTHI Oonee
MPUCT JEHHOCTH |l aBHEHU o
PHCTIOCODJICHHOC 0 CPaBHCHHIO € BBICOKOM OpraHu3aluu
MPECMBIKAIOIIUXCSI K [36MHOBOJHBIMHU. PeCMBIKAOTIHXCA 1o
PKU3HHU Ha CYyIIIEC. CPaBHEHUIO C 3E€MHOBOJIHBIMHU.
Pa3smHOXeHue u XapakTepu3oBaTh  IMPOIECCHI
pa3BUTHE. Pa3MHOXEHHUS U Pa3BUTHUA
3aBUCUMOCTh TOI0BOTO NICTEHBIIIEN y
PKU3HEHHOTO IIUKJIa OT [IPECMBIKAIOTINX CA.
TeMIICpaTypHBIX lcnonb3oBarh
yenoBuit WH(POPMALIMOHHBIE ~ PECYpPCHI
U1l TIOATOTOBKU IIPE3EHTALIMU
[IPOEKTa 0 r0JI0BOM
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3a00T€E O TIOTOMCTBE

11 . Knacc ITrunpt (9 u)

15

Oo6mas
XapaKTepUCTHKA
KJ1acca.

BHemnee crpoenue

ITUI]

B3anMOCBs3b BHEIIHETO
CTpOEHUs u
[PUCIIOCOOTIEHHOCTH
[ITUL] K TT0JETY. THUIb
MepbeB U UX (YHKIUH.
Ueptel  cxoxctBa U
pasnuuus IIOKPOBOB
[ITULl ¥ PENTHIAN.

JlaGoparopHas paboTa
Ne 8

«BHemHee cTpoeHue
ntuubl.  CTpoeHue
[EepPHEB»

M3yuuts
B3aUMOCBS3b
BHEILIHETO  CTPOCHUS

[PUCIIOCOOTIEHHOCTH
[ITUL] K TTOJIETY

1

XapakTepu3oBaTh  0COOEHHOCTH
BHEIITHETO CTPOEHUS MTHUIl B CBSI3U
C UX TPHUCTOCOOJIEHHOCTBIO K
nonéry. OOBICHATH CTPOCHHE U
(GYHKIIMM TepbEeBOr0  IOKpOBa
Tea NTULL. YCTaHABIINBATh YEPTHI
CXOJICTBA W PA3JIUYUS IOKPOBOB
[ITULl U PEIITUIAMN.

3ydath 5 OIACHIBATh

0COOEHHOCTH BHEIIHETO CTPOEHUs
OTHII B XO/A€  BBINOJHEHHS
nmabopaToOpHOH paboTHI.
CoOxnronate mpaBuiia paboThl B
KaOuHETE, obparteHus c
mabopaTOpHBIM 000PYIOBaHUEM

Uyueno Ituupsl,
[Iepbs nTULbL,
MHKpOIpEnapaThl
«IIepps nTui»
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M03BOHOYHBIMHU.
XapakTepHbIE YEPThI
CTpOCHUS
MUIIEBAPUTETLHON
CUCTEMBI KOTIBITHBIX 1
PHI3YHOB.

Y CII0KHEHHUE CTPOCHUS
1 QyHKIHII
BHYTPEHHUX OPraHOB.

JlaGoparopHas paboTa
Ne 10

«CTpoeHue ckenera
MJICKOTTU TAFOIITHX)»

¢ukcupoBaTh HUX pe3yJIbTaThl B
XOJIE€ BBIMOJIHEHUs J1a00paToOpHOi

[paboTHI. XapakTepu3oBaTh
OCOOCHHOCTH CTPOEHMSI CHUCTEM
BHYTPEHHUX OpraHoB

MJICKOITHTAIOIINX TI0 CPAaBHEHUIO C
[PENTUIIHSIMH.

ApPryMEHTHUPOBATH BBIBOJIBI O
MPOTPECCUBHOM pa3BUTHH
MJIEKOTTHTAOIIINX.

CobOmrofaTh mpaBmwia padOTHl B

KaOuHere, oOpareHus C
1abopaTOPHBIM 000PYI0OBAHUEM

16 |OmnopHo-nBuratensb- M3meHnenus crpoens  |M3yduth Y cTaHaBiuBaTh B3aUMOCBA3b |CKeyeT romyos

Hasl CUCTEMA IITUI] [CKEJIETa IITHUI B CBA3U C  |OcOOEHHOCTH CKeJIeTa BHCIIHCTO CTPOCHHUA MU CTPOCHHA
[PUCIIOCOOJIEHHOCTHIO K TITHIIBI, CKeJeTa B CBSI3U C
mosiéty. OcoOeHHOCTH CBS3AHHDBIC C ITOTETOM. MIPUCIIOCOOIECHHOCTBIO K MOJIETY.
CTPOCHHS] MYCKYJIaTypPhl XapakTepu3oBaTb ~ CTPOEHHE U
1 e¢ (QyHKIHH. (YHKIMK ~ MBIIIEYHOW  CHUCTEMBI
[IpnunHbl cpacTaHus [ITHLI.

OTZIEJIbHBIX KOCTEU 3yyaTp M ONUCBHIBATH CTPOCHUE

CKeJeTa MTHII. CKeJleTa MTUIBI B  IIpoIecce
BEITIOJTHEHUS naboparopHoO

JlaGopaTopHas pabora paboThL.

No 9 CoOmoiath mpaBuia paboOTBl B

«CTpoeHHe cKeneTa KaOuHeTe, oOpareHus c

[ITHIBD 1abopaTOpHBIM 000PYIOBAHHEM

12 . Knacc Mnekonuraromrue, wiu 3sepu (10 1)

17 [BHyTpeHHee OcoOeHHOCTH M3y4uTh CKENET U OnuceiBaTh xapakTepHble |BrnaxHble
CTpOEHUE CTPOCHUA OIIOPHO- BHYTPEHHEE CTPOCHUE 0COOCHHOCTH CTPOCHUA " [[Ipcraparbl
MIIEKOTTHTAIOMUX ~ [WBUTATEIBHON MITEKOTTHTAIOIHX. (GyHKIMI  onmopHO-ABUraTesnbHON |[«Kpomuky, ckeneT

CHCTEMBI. Y POBEHb CHUCTEMBI, MHCIIONb3Ysl TMPUMEPHI |[MIICKOITUTAIOIIETO
OpTraHU3aI[H HEPBHOM PKUBOTHBIX pa3HbIX cpen

CHCTEMBI 110 oOUTaHMS.

CPaBHEHHUIO C IPYTUMHU [TpoBOAUTD HaAOIOICHUS u




ITPOEKT

PKCIIEPUMEHT.

8 kJacc
Ne i/ [leneBas yctanoBka  |[Kom-Bo |OCHOBHBIE BUJIbI JiedaresibHOCTH [Mcnonb3oBaHue
Tema Coneprxanue ypoka yacop  |0OydaroLIMXCs HA 000pyI0BaHNE
YpOKE/BHEYPOUHOM 3aHATHH
1. Opranusm uenoBeka. O6muit 0030p (5 yacos)

1 [Knerka: crpoenue, [CtpoeHue opranusma |[U3yuuts crTpoeHue, 1 Ha3pIBaTb OCHOBHBIC YaCTH KJICTKU. Mukpockor
XUMHAYECKHI YeJI0BEKA: KIETKHU, XUMHYECKUHA COCTaB OnuceIBaTh (I)yHKuHI/I OpPraHoOUJOB. III/ICDPOBOﬁ,
CocrtaB u TKaH!, OpraHbl, [KIETKH TaK iKe OOBsACHATE  TOHATHE  «(hepMeHT». MHUKPOIPEIapaThl,
PKU3HEAEATEIILHOCTD |opereMbI OpTaHoB. |IPOLIECCH Pasmiuath Iponecc pocTa u mponecc  [1a00paTopHoe

MeTo b1 U3y4EHHs PKU3HEIEATeIbHOCTH Pa3BUTHL. o0opyoBane
JKHBBIX  OpraHH3MOB: OnuceIBaTh Tpolece JICTICHAS KICTKH.
a6 o LeHHe, BBITTONTHATE  JTaOOPAaTOPHBIA  OTIBIT,
HaOIIOaTh TPOUCXOJIAIINE SIBJICHUS,
M3MCEPCHHC, (buKkcupoBaTh pe3yabTaThl
PKCIICPUMCHT. HaOJIIOICHNS, 1EJ1aTh BBIBOJIbI.
JlaboparopHast pabota CoOmogaTh  mpaBmwiia  paboOTHl B
N 1 «[lericTaue KaOMHeTe, oOparieHus c
(bepmeHTa KaTamassl Ha mabopaTOpHBIM 000pPYIOBaHHUEM
MEPOKCHU] BOJOPOI»

2 [Tkanm Crtpoenne opranusma [O600MIUTH u 1 Omnpenensarsb HIOHSTHSA: «TKaHb», [MUKPOCKOII
YEeJI0BEKA: KIETKH, yFJIy6I/ITB 3HaAHUS «CHHAIIC)», «HGﬁpOFJ’IHSI». HH(i)pOBOfI,
TKaHH, OPTaHBI, |YUaluXcs O PasHbIX HasbiBaTh THIIBI U BUIBI TKAHEH MUKpOTIpEnapaThbl
CHCTEMBI OpTaHoOB. [BUJAX M  THIIOB MO3BOHOYHBIX KUBOTHBIX. TKaHEH
MeTo1b1 W3y4yeHUs [TKaHEH YelloBeKa PaSJ'II/IzIaTB PAsHBIC  BUJIBIL - THIIBI
KHBBIX  OPTAHH3MOB: TK&HGI:I. OnuceiBaTh  OCOOEHHOCTH
HaGITIONICHHe, TKaHE! pa3HbIX THUIIOB.

M3MEpPEHHE,
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KJIICTKHU

JlaGopaTopHas Cobmro1aTh paBuiia 0OpaIeHHs C

padota Ne 2 «Knerku MHUKDPOCKOIIOM.

" TKAHH nox CpaBHMBATh WILTIOCTPAIIMU B YUEOHHKE

MUKPOCKOIIOM c HATYpPaJbHBIMU 00BEKTaMHU.
BbImonHATe HaOMIOEHHE C TOMOUIBIO
MUKPOCKOTI4, OIMUCHIBATh PE3YJIbTATHI
CoOnromate  mpaBuwina  paboOThl B
KaOuHeTe, oOpaleHus ¢ J1abopaToOpHbIM
00opynoBaHuEM

2 . OnopHo-aBurarenpHas ciucrema (8 yacon)

3 |Ckener. Ctpoenne, [Omnopa u IBUKECHUE. 3yuuth CcTpoeHue, 1  |[Ha3eBaTh 4acTu cKenera. PaGora c
COCTaB U OnopHo-JBUTraTeNbHAs |COCTaB " THUIIBI OnuceiBaTh GbyHKIAN CKeJieTa. MYJIIKOM
COeTMHEHNE KOCTEH. [CHCTEMA. MeTobl [cOeTUHEHHUS KOCTEH OnuckiBaTh  cTpoeHue  TpybuaTeix [«CKenmer
JlaGopaTopHas M3ydeHUS KHUBBIX KOCTEH M CTPOCHUE CYCTaBa. [1CTIOBCKaY,
paGora Ne 3 OpraHH3MOB: PackpeiBaTh 3HaYEHHE HAJKOCTHUIIBI, nabopaTopHoe
«Ctpoenne HaOJII0JeHuE, Xpsillla, CyCTaBHOH CYMKI’I,V ry04aToro ;ggpgs(?;;;;im
KOCTHOM TKAHY H3Mepenye, BENECTBA, KOCTHOMOSTOBOH IONOCTH, |-
TTaGopatopHas DKCTICPUMEHT KENTOro KocTHoro mosra. OOBICHATH DeKTpOHHBIE
paGota Ne 4 3Haqu1:Ie COCTaBHBIX KOMITOHEHTOB AGTHIB 1
«COCTaB KOCTei» KOCTHOI TKaHHU. BremonHsTh AKATLL

mabopaTopHbIE ONBITHL, (PUKCUPOBATD.

4 |CkenerroioBel 1 |CKelneT TrojaoBel M |M3y4uTh CTpOCHHE U 1  |OnuceBate ¢ IIOMOIIBIO Pabora ¢
TYJI0BHUIIA TYJIOBHUIIA. Ckener |ocobeHHOCTH CKelleTa WUTIOCTPALIUU B y4eOHUKE MYJIKOM

KOHEYHOCTEH. [OJIOBBI M TYJIOBHILA cTpoeHue uepena. HazpBaTh oTeIbI «Ckenet
CtpoeHue cKenera MMO3BOHOYHUKA M YaCTH TIO3BOHKA. YETIOBEKA»
MOSICOB  KOHEYHOCTEH, PackpbIBaTh 3HAUCHHE YacTEH TTO3BOHKA. [DJIEKTPOHHbIE
BEPX- HEel U HWKHEN OOBSICHATH CBS3b MCXKAYy CTPOCHUEM U Ta6j‘[I/I]_ILI u
KOHEYHOCTEMH (YHKIIUSIMU TTO3BOHOYHHMKA, TPYAHON  [U1aKaThl
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OMOPHO-/IBUTaTEIbHON
CHCTEMBI

UHPOPMALIMI0O O TpaBMax OIOPHO-
JIBUTAQTEIbHOW CHUCTEMBI W IpHEMax
OKa3aHUs IIEpBOM IOMOLIM B XOAE
pa3paboTKu " OCYILIECTBIICHUS
rogosoro mpoekra «Kypcel mnepsoi
MOMOILY JUTS IIKOJTBHUKOBY

5 |Ckener Ckener KoHeuHocTel |M3y4uTh cTpoeHue HasbiBaTh 4acTH cBoOoHbIX [PaboTa ¢
KOHEYHOCTEMN Ctpoenue CKEJIeTa |CKEJIeTa MOSICOB U KOHEYHOCTEH U TOSICOB KOHCYHOCTEH.  MYIIHKOM
ILp 0SICOB  KOHEYHOCTEH, |CBOOOIHBIX OmnwuceIBaTh ¢ MOMOIIBIO WLTIOCTpanuii («Ckener

BEpX- HEH W HIDKHEH [KOHEYHOCTEH B y4eOHHKEC  CTPOCHHE  CKelera [1€/IOBEKa»
KOHEYHOCTEH. KOHEYHOCTeH. PacKkphlBaTh INpUUKMHY [JJCKTPOHHBIE
«HccnenoBanue pa3ianyus B CTPOCHHHM IMOsSCAa HMXKHHUX rabuLbl 1
CTPOGHHS  IIICYEBOIO KOHEYHOCTEH Y MYXYMH M OJKEHIIMH. [IaKaThl
HosiCa BbISBIATE  OCOOCHHOCTH  CTPOEHUS

CKejleTa  KOHEYHOCTEM B XOJIe

HaOJII0/IeHUST HATYPAJIbHBIX 00BEKTOB

6 [[lepas momMoIb Ornopa 1 IBUKEHHE. W3yuuthb MPUEMBI OnpenensTh NOHATUS: «pacTshkeHue», [Pabota c
[pu TpaBMax: |ONOpHO-ABUTaTENbHAsl [IEPBOM NOMOLIM B «BBIBUX»,  «meperqom».  HaseiBaTh — MyJIsiKOM
PaCTSDKEHUN cucTeMa. 3aBUCHMOCTH OT BHA TIpUSHAKK  pa3IMYHBIX -~ BUAOB TpasM «Cxener
CBsI30K, BbiBUXax [[[podumakTrka TPaBMBIL. CYCTaBoB M KOCTCH. OrucbiBaTh  [genosexa»
CYCTaBOB, _ [rpasmatusva. Tepsas gg}:‘lfcl‘f;oﬂ;ggiz;a Tpl;;)xg.lm B ?;?;E;H;He
nepenoMax KOCTed  [[IOMOIIb MPH TpaBMax AHATH3MPOBATS " T S
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7 MpInib Ormopa 1 JBHKEHUE. PackpbITh CBSI3b PackppiBaTh  CBS3b  GYHKIMM ¥ |MHKPOCKON
OHOpHO-IIBI/II‘aTeHLHaH q)yHKHHH u CTPOCHHA Ha I[PUMCPC pa3JII/I‘II/II\/JI I.IPI(i)pOBOfI,
CHCTeMa. MeToibl CTpOeHHS, a TaKkKe MEXNYy TJIQIKAMH M CKEJIETHBIMH MHUKpOMpEnaparhbl

y MBIIITIAMH MHMHUYECKUMHU u
M3y4YeHUS YKUBBIX [pa3THUUNA MEXKTY 1am, e .
YKEBATEJIbHBIMU MBIIIIAMH. MBIIIIEYHOMN
OpraHUu3MOB: TJIaIKUMHU u .
OnuchIBaTh € MOMOIIBIO WUTFOCTPALMK |Tkany.
HaO0JII0ICHNE, CKEJICTHBIMU N
B y4cOHMKE CTPOEHHME CKEJNETHOM [JeKTpOHHEIE
M3MEpEHHE, MBIIIIAMH Y€JIOBEKA.
MBIIIIIBI. TaOJIUIIBI
PKCIIEPUMEHT. N
0 5 OnuceIBaTh YCIOBUS HOPMaJIbHOU
pakTiicckad padota. PabOTHI CKEJIETHBIX MBIIIIII.
«M3yueHue HaspiBaTb OCHOBHBIE T'PYNIIIBI MBIIILI.
PACTIOJIOKCHHSA MBI PackpeiBaTh  NPUHIMI  KPEIJICHUS
TOJIOBBI» CKEJIETHBIX MBI pPa3HbIX YacTeu
Tela.
BoIsBISAT 0COOEHHOCTH
PACIIOJIOKEHUS MHUMHUYECKUX "
YKEeBATEIIbHBIX MBIIIII] B xoze
HaOJTI0/ICHUSI HATYPaJIbHBIX 00BEKTOB

8 |Pabora mbImg Onopa u 1BUKEHHE OOBSCHUTh MEXaHU3M Onpenensrtsb TTOHSATHS «MpImnbl- Hudposas
OnopHo-aBUTAaTEeNbHAS [pa0OTHl MBI U QHTarOHUCTHIY, «MBIIIIIBI- [TabopaTopHs Mo
cucrema. Meroabl [IpUYHHBI CUHEPTUCTBI». OOBICHATH  YCIOBUS |(DU3HOIOTHH
M3y4YEHUs YKUBBIX |[HACTYILJICHUS ONTUMaTBHOMN paboTsI MBIIII. |(JaTYHUK CHIIOMED)
OpraHU3MOB: yromiieHusl. CpaBHUTH OnuceiBaTh ABa BUAA PAOOTHI MBIIIIII.

HaOII0ICHUE, TMHAMHUYECKYIO u OOBSACHATL TPUYUHBI  HACTYIUICHUS
M3MEpEHHE, CTaTHUYECKYIO paboTy YTOMJIGHHSI MBIl W  CPAaBHHUBATh
PKCIIEPUMEHT MBIIIIII. MTUHAMUYECKYIO U CTaTUYECKYI0 paboTy
MBIIIII] o 3TOMY MIPU3HAKY.
@opMynHpoBaTh MpaBUiia TUTUEHBI
(bU3UYECKUX HATPY30K
3. KpoBb 1 kpoBooOpamienue (9 yacon)
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pe3yibTaThl HaOMIOEHUH, AenaTh
BBIBOJIbI.

CoOxnronate mpaBuia pabOTHl B
KaOHHeTe, OOpaIleHus C
1abopaTopHBIM 000PYIOBaHHEM

9 [BuyTpeHH:s Tpancopt  BemiectB. |3y4uTh OnpenensaT TOHATHS: «TOMeEOCTa3y», [MHUKpPOCKOI
cpena. 3HaueHue |[BHyTpeHHsS cpena [BHYTPEHHIOKO Cpely «(OPMEHHBIC JIEMEHTEI KPOBH, 1M (ppPOBOH,
KPOBHU M €€ COCTaB |OpraHu3ma, 3HAa4YCHHE [OpraHu3Ma 4ejoBeKa, «IIasmay, <«@HTHICH», «@HTHTEJIO0».  MUKPOIpPCNapaThl

ed MOCTOSIHCTBA. |€€ CTPOCHHE, COCTAB OOBSICHATE CBsI3b MEXIY TKaHCBOH
KpoBeHOCHAs! ¥ 1 QyHKIIH. PKUJIKOCTBIO, JUM(OH u  1u1a3mMoi
immdarnaeckas KpoBH B opranusme. ONUCHIBATH
crctemsr. Kposs. ¢dbyHKIIMY KpoBU. Ha3piBaTh QyHKIMH
Mumda. MeTo1b1 DPUTPOLIUTOB, TPOMOOLIUTOB,
M3Yy4EHUS JKUBBIX JIEHKOLITOB.
OpPTaHU3MOB:
HaOJII0IeHHE,
N3MEpeHue,
HKCTIICPUMEHT. OnwuceIBaTh BKJIA PyCCKOM HAyKH B
JlaGoparopHas pabora pa3BUTHE MEIULIUHBI.
Ne 5  «CpaBHeHue OnuceiBaTh C IIOMOIIBIO
KDOBH  ueloBeKa ¢ I/IJ'IJ'II-OCTpaI_II/I.I?I B yueOHUKe
KPOBBO JATYIIKID nporecc CBEPTHIBAHUS KPOBH U
(haromuTo3.
BBIMOITHATE nabopaTopHbIe
HaOJIFOJEHUS C IIOMOIIIBIO
MUKPOCKOIIA, (buKCcHpoBaTh
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npruémax OKa3aHMs MepBO
[MOMOIIN B XOJ€ MPOJOHKECHUS

10 |[Bwxenue kpoBH 1o [I'paHcriopr  BemiecTB. |M3y4nuTh NPUYHHBI OnuceiBaTh c MMOMOUIBIO [{udposas

cocyam. KpoBeHocHas U |MBUKEHUS  KPOBH WUTIOCTpAlliii B y4eOHUKE naboparopus
nmuMdaTHueckas 110 CoCy/IaM. CTpPOEHHE cepilia M Tpolecc o
CHCTEMBI. Kpossinoe CEpIECUYHBIX COKpaLECHHU. busnosorNN
MaBJIeHHE U IYJIbC. CpaBHUBaTh BU/IBI (maTymk
Metozsl U3Y4YCHUS KPOBEHOCHBIX COCYIOB MEXIY UCCO)
PKUBBIX ~ OPraHU3MOB: co0oil. OnuceiBaTh CTPOCHHE
Ha0JII0/IeHuE, KPYroB KpOBOOOpAIlEHUSI.
U3MEpeHue, [Tornmathb paznuune B
OKCIICPUMCHT. MCTIIOJIL30BAHUN TPUIIATATEIBHOTO
[Ipaktiieckas  pabora «apTepUATbHBII» TTPUMCHUTEIBHO
«Omnpenenerne  UCC, K BUJY KPOBH U K COCYaM
CKOPOCTH KPOBOTOKa»,
«MccnenoBanue
pedICKTOPHOTO
MpPUTOKa  KPOBU K
MBIIIITAM,
BKJTIOUMBILIIMCSI B
paboty»

11 |Perynsuus pabotsl [KpoBeHOCHas n (M3yunts paboty PackpsIBaTh noustust:  |Lludposas
cepala M cocynoB. [mMbaTHyecKas cepaua oT «TPEHUPOBOYHBIN apdexT», |madboparopus
[penynpexnenne  |[CHACTEMBL. Bpen | husmuecknx «(yHKIIMOHAJIbHAS npobay, [mo
3aboseBanumii TadaKOKypeHHUS. HArpy30K U BJIUSHHSA «IaBSIAs TOBS3Kay», KIYTY. (usnonorun
cepla ¥ CoCy/0B. MeTozb! n3yHeHns HETaTUBHBIX

PKUBBIX ~ OPraHU3MOB: |(haKTOpOB OOBACHATH BaXHOCTB |(apTepHatb-
HaOJII0ICHUE, OKpYKaroIIen cpebl. CHCTEMaTUYCCKUX bU3NYECKUX [Horo
U3MepeHue, Harpy30K TSt HOPMAIHOTO |napeps)
HKCIIEPUMEHT COCTOSHUS  cepaua.  Pasnuuath
[IpakTuueckas MPU3HAKH  Pa3MYHBIX  BHJIOB

pabota: KPOBOTEUYCHHIA.

«J0Ka3aTeNbLCTBO AHanusupoBaTb M 0000maTh

Bpesa MH(OPMALIMI0O O TOBPEXKICHUAX
Ta6AKOKYPEHMS» OpraHOB KPOBEHOCHOM CHUCTEMBI U
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paGOTBI Haa TOTOBBIM IIPOCKTOM

CepACYHO-COCYANCTAs
mpoOay

pe3ysbTaTaM OIbITa.

Cobmronate mpaBuia paOOThl B
KaOHHETE, oOpareHus c
1a00paTOPHBIM 000PYAOBAHUEM.
AHaMM3UpOBaThH u 000011aTh
WHPOPMAIIMIO O  TOBPEKICHHUIX
OpPraHoB KPOBEHOCHOW CHCTEMBI U
npuémax OKa3aHHUs MepBOM
MOMOILIM B XOJIe¢ MPOJOJKEHUs
paOOThl HaJ TOTOBBIM IPOEKTOM
«Kypcbl  mepBod  moMomM - AJis
IIKOJIbHUKOB)

«Kypebl  mepBod  nmoMomu s
IIKOJIbHUKOBY
12 |O6061menue no Ykpemenue 310poBbs. |BocruTtanue Paznuuate npusHaku  pasnuuHbX|[{udposas
TeMe 3 Biustnue  gusznueckux OEepEKHOrO BHUJIOB KPOBOTEUYEHHUI. naboparopus
Biusnue YIIpaKHEHUH HA |yrgomenys K OnuceiBaTh C IOMOWIBI |0
du3HuecKnx OPraHbl M CHCTEMBI |opooyy  3710n0BBIO, WUTIOCTPAIui B }:qe6Hm<e MEPHL | hysponorm
yIpaxHeHumit  Ha [OPTaHOB. Mertozb! HpHBHTHE WHTEpECa OKa3aHUs MepBOM mHoMomM B (naraux YCC u
ceprieHo- U3y4EHUS KHUBBIX | H3yseHIo 3aBUCHMOCTHU OT BUJA ApTEPHATLHOTO
COCYHCTYIO OpPTraHU3MOB: KPOBOTEUEHHS.
HalJIr0/IeH e, HpeameTa. BHIONHATE ~ ONBIT  —  Gparn [ABICHHS)
cHcTeMy U3MepeHue, (GYHKIMOHATIBHYIO npoOy;
DKCIIEPUMEHT. ¢buKcupoBaTh PE3yIIbTaTHI;
[IpakTiueckas paboTa: IPOBOAUTb BBIUUCICHUS U JeNaTh
«DyHKIIMOHAIIbHAS OLIEHKY COCTOSIHMS ~cepama 1o
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4 . JlprxaTenpHas cucteMa (5 9acoB)

13 |Crpoenue nerkux. |[Ipixanue. N3yuuTh 1 OnuceiBate  cTpoeHue  JE€rkux |[ludpoas
["a3000MeH B HBIX&TCJ'IBH&H CUCTCMA. CTPOCHUE JIETKUX YJCJIOBCKA. OOBACHATH Ha6opaTopH;I
lerkux um Tkapsx. || @3000M€H B JErKHMX M |y MEXAHM3M NPEHMYIIECTBA aNbBEOJIAPHOTO |11 3KOIOIUH

TKAHSX. MeTOIBL | oa006mema. CTPOCHUA JIErKHX MO CPABHEHMIO | oy
M3Y4YEeHHUSI )KUBBIX co CTpPOEHUEM TETKUX Y loxucn
OpraHU3MOB: MpECTaBUTENICH JPYTUX KJIaccoB
Ha0JII0/IeHNE, MO3BOHOYHBIX KUBOTHBIX. yriaepona,
U3MEPEHHE, PackpbIBaTh posib reMoryiobuna B [KACIOPOaa,
SKCIIEPUMEHT. razoo0MeHe. BJIaKHOCTH)
JlaGoparopHass pabota BbInonHAT 7a00paTOPHBII  OTIBIT,

No 6 «CocraB nenath BBIBOJ IO  pe3ylbTaTaM
BJILIXaEMOTO " OTIBITA. Cobmoate  mpaBuiIa
BBIJIBIXaEMOTO paboThl B KaOWHETE, OOpalieHus ¢

BO3yXa» mabopaTopHBIM 000PYIOBAHHEM

14 |/IpIxaTeabHbIC J{p1xanue. CdopmupoBaTh 1 OnuceiBaTh bynkunn  |[{udposast

JIBHKEHUS JlpIxarenpHas 3HaHUS O MEXAHWU3ME muagparmel. HaseiBaTe Opramel,  |raGoparopus
CHCTEMA. Bpen |mprxarenbHBIX yqacTByrOmue B nponecce g
. ITBIXAHUS.
TabaKOKypeHHsI. TIBUKEHHH, . bu3znonoruu
BBIOMHATE 1a00OpaTOPHBIA  OTIBIT
MeTo 1B W3Y4YEeHHs [pa3BUBaTh IOHSTHE 9  |(maTumk
HA TOTOBON (WMJM HM3TOTOBIEHHOM
PKUBBIX ~ OPTaHU3MOB: |[«Ta3000MEHY. JaCTOTHI
CaMOCTOSITENILHO) MOJIEIH,
HaOJII0IEHNE, TTBIX AHUS )
HaOII01aTh MIPOUCXOISIINE
M3MepeHue,
SIBIICHUSI U OIUCHIBaTh IMPOIIECCHI
DKCIIEPUMEHT.
Baoxa W Bbgoxa. CoOmromarth
JlaGoparopHast pabora
npaBuiga paboTel B KaOHMHETe,
No 7 «/IpixaTenbHble
oOpaiieHuss ¢ J1abopaTOPHBIM
MBUOKEHUS Perymsmus
000pyI0BaHUEM
TIBIXAHUSI.
15 |bone3nu opranoB [ ‘uruena opranoB ([lo3HaKOMUTBCS C 1 PackpeiBaTh TOHATHE <«KHM3HEHHAA[udpoas
OBIXaHU neixanusa. 3a00JIEBaHUS |OCHOBHBIMU E€MKOCTB JIETKHX). J'Ia60paTOpI/I$I
OpraHOB JIbIXaHUSI U UX [BUJAMU OOBsICHATH CyThb OIAaCHOCTH |10 3KOJIOTHH
[IpeyNpPEXKICHUE. 3aboseBaHui 3a00ICBAHHS I'pUIIIIOM,
MHpeknoHHbIe OpraHOB JbIXaHHs, TyOepKyn€3oM — JErKHX, — PaKoM
BBISIBUTH ITYTH JICTKHX.




ITPOEKT

3a0o0yieBaHUsI M MEPBHI [3apaXKEHUS U MEPBI HasbiBath GbakTopbl, |(IaTYUK OKUCH
X nPOMUIAKTUKU. |[TPOPUITAKTHKHY. CIIOCOOCTBYIOIINE 3apaXCHUIO  |yrIiepo/ia)
Bpen TabakokypeHHs. TYOEpPKyIE3OM JIErKHX. mabopaTtopus
IMpakTiyeckas paboTa: HaszpiBatb  Mephl,  CHMXKAIOILIHE o
BEPOSATHOCTD 3apakeHus
«Ornpenenenue ¢buznonoruu
00J1e3HsAMH, MepeaaBaeMbIMU Yepe3
SallBUICHHOCTH BO3JYX. PackpeiBath croco6 (maTiuk
BO3/yXa» MCIONb30Banus  (uooporpaduu | 1ACTOTDI
OISl  OJUArHOCTHUKH  ITATOT€HHBIX JIbIXaHWS)
u3MeHeHud B JErkux. OOBSACHATH
BaXHOCTh THTUEHBI IOMEIICHUN U
NBIXATCIIbHOM ~ TUMHACTUKH  JUIS
3J10pOBbS YETIOBEKA.
[IpoBOaUTH OMBIT, (UKCHPOBATH
pe3ynbTaThl M JIeNaTh BBIBOJ IO
pe3yJIbTaTaM OIIbITA.
Cobmoate mpaBuiia paboOThl B
KaOuHeTe, oOpareHus c
1a00paTOPHBIM 000PYAOBAHUEM
5 . INMumeBaputenbHas cucrema . (7 4acoB)
16 [3nauenwe numu u |[Iuranue. M3yuuTh 3HAYEHHE 1 Onpenenstob NOHATHE |DJEKTPOHHBIE
e€ cocraB [InmeBapenue. 15 CTpOeHue «iumeBaperne».  ONUCBIBATE  C |[TaGmuIbI U
[TuieBapuTenbHas pa3IMYHBIX OPTaHOB TTOMOIIIBIO WILTHOCTPaIui B Immakarsr.
cUCTEMa. MeTob! [MUIIIEBAPEHUS. ydeOHnKe . CTPOCHHC \[Typposas
MTUTICBAPUTETHHON CUCTEMBI.
U3YYCHUS KHUBBIX naboparopus
HaspiBaTh  (QyHKIMH  pa3iHuHBIX
OpTaHU3MOB: OPTaHOB MHIIEBAPCHUS. M0 9KOJIOTUHU
HAOJTI0/ICHHE, HaseiBaTh MecTa pragenus |(AaTduk pH)
N3MCPCHHC, MHIIEBAPUTETBbHBIX XKenés B
OKCIIEPUMEHT. MUIIeBapUTETHHBIN TPAKT.
[TpakTudeckast paboTa: BBITIONHSATE OMBIT, CPAaBHUBATH
«Ormpenenenue pe3yNIbTaThl ~ HAOMIOJEHUS  C
MECTOIOJIOKCHHUS ONMCAaHUEM B yueOHHKE
CIIIOHHBIX YKEJIe3»
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OKCIICPUMCHTAJIBHBIC JAaHHBIC C

DTAJIOHHBIMHU

17 ([IumeBapenne B [[Iuranwue. PackpbIBaTh 1 PackpbiBaTh  (QyHKIUM  CIIOHBL  |[{udpoBast
pOTOBOﬁ IOJIOCTU U HnmeBapeHHe. q)YHKLII/II/I CIIOHEBI U OnuceIBaTh CTpOCHHUE HaﬁopaTopHg
B JKEIIy/IKE [ TuieBapurenbHas JKEIYIOYHOrO  COKa PKEITyJIOYHOM  CcTeHKM. HaselBaTh |10 sxomoruu

crcrema. Metonbt s mporecca AKTHBHBIE BEWECTBR, | arqyyc pH)
M3ydeHUs KHUBBIX NelcTByOME  Ha  MHLIEBOH
MUIIEBAPEHUSI.
OpPTaHU3MOB: KOMOK B XeIyJIKe, U X (PyHKIUH.
HaOmroAeHue, BbInonHATh nabopaTopHble
M3MepeHue, OIIBITBI, Ha0Ir01aTh
HKCIEPUMEHT. MPOMCXO/IAIINE SIBICHUS U JEaTh
Jlaboparopnast pabora BBIBOJI [10 PE3YJIbTATAM
Ne 8, 9 «JleiictBue HaOJII0IeHUH.
(DEMEHTOB CIIIOHBI Ha Cobnronate mnpaBwiia paboThl B
Kpaxmany, «JleficTBue KabuHere, obparieHus ¢
(bepMenTOB 1abopaTopHBIM 000PYAOBaHUEM
PKEJTyJJOUHOI'O COKa Ha
OenKu
6 . OOMeH BeliecTB U dHepruu . Butamuns ( 3 4acoB)
18 |Hopwmsbl mutaHus PanmonansHoe Y cTaHOBUTH 1 OmnpenensaTe MOHATHA «OCHOBHOM [[{udpoBast
nutanue. Hopmbl ¥ RBapucumocTs 00MEH», «O0IIHit 0OMEH. naboparopus
[PEKUM TTATAHHUS. MEKILY TUIIOM CpaBHMBaTH OPraHM3M B3POCIOTO |4
MeTtoabl M3YHEHUS |00y nocTn 17 pe6eHI<a6 O MOKASATENAM dopromorym
: OCHOBHOTO OOMEHa.
PKUBBIX ~ OPTaHM3MOB: | oo oo - (naTuni
Ha6JTI0IEH e, OOBACHATh 3aBUCUMOCTH MEXIY
M3MepeHe HOpMaMU TIHTAHUAL, THIIOM JIESTEILHOCTH deoBeka | 2o OtPl
Mpaxrieckas paGora: yepes OCHOBHBIE HOpMaMHU THTaHHUA. NIBIXaHUS,
(Onpenenene " [HOHATHSA: [TpoBOIUTH orermBanne | 1CC,
DCHUDOBAHHOCTH «OCHOBHOW OOMEHY, TPEHMPOBAHHOCTH OpraHu3Ma ¢ |[APTCPHATBHOTO
«oOIMi OOMEH». [HOMOIIBIO (YHKIMOHANBHON ~(1ABICHU)
OpraHuzMa o
. poObI, GPUKCHUPOBATH PE3YIBTATHI
(b yHKITMOHATILHOM
U Jlenarth  BBIBOJ, CpaBHUBAs
mpobe»

8. Koxa . (4 yacoB)
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Poib xoxxu B
TEPMOPETYJISIUN

Ponn KOKH B
TEPMOPETYJISILIIH.
3akanuBanue. Oka3aHue
[IEpBOM IIOMOILIM IIPU
TCIJIOBOM M COJIHCYHOM
yaapax

KOXKU
TEPMOPETYJISALUH.

TCIIJIOBOM
COJIHEYHOM Yape.

PackpeiBaTh  poJib

B

OnuceiBaTh NpUEMBI
[IEPBOM IIOMOILU IIPU

u

Knaccuduruposars [PUYHHBI
3a00JIeBaHUN KOXKH.

HaspiBaTh pu3Haku 0ora,
00MOPOKEHHST KOXKHU.

OnuceiBaTh Mepbl, IPUMEHSEMbIE
Opd  OKOrax, OOMOPOKCHHSIX.
OHI/ICLIBaTB CUMIITOMBI
CTPUTYILETO  JIMINAs,  YCCOTKH.
HaspiBate Mepel  TpOQHIAKTHKA

UH()EKITMOHHBIX KOXKHBIX
3a0oseBanuid. OnpeaesaTh MOHATHE
«TEPMOPETYIISIITUS». OnuceiBaTh

CBOWCTBA KOXH, IO3BOJISIIOIUE €M
BBIMOJHATh  (PYHKLIMIO  OpraHa
TEPMOPETYJISALUH. PackpriBathb
3Ha4YeHUE 3aKaJIMBaHUS Ui
OpraHusma.

OnuceiBaTh BU/IBI 3aKAIUBAIOIINX
IPOLEAYD.

Ha3piBaTp  NpU3HAKM  TEIIOBOTO
yJapa, COJTHEYHOI 0 yJaapa.
OnwuceiBatb MIPUEMBI NEepPBOM
MOMOILIM TpHU TEIJIOBOM yjape,
COJIHEYHOM YJape.

AHanusupoBatb U 0000wIaThH
nHopMalMI0 O  HApYyLIEHUsX
TEPMOPETYIIALUN, TOBPEXKICHUIX
KOXH M NMpuémax OKa3aHUs MepBOH
MOMOILIM B XOJE 3aBEpIICHUS
pabotel Haa TpoekToM «Kypch
MIEpBOM MOMOUIY JUIsl LIKOJIEHUKOB)»

udposas
nabopaTopus

o
busnonoruu
JTaTYUK
TEMIIEPATYPhI
Y BIIQXKHOCTH)

10 . Hepeuas cuctema (5 gacoB)
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ABTOHOMHBIH
OTIEN HEpPBHOU
CHCTCMBI.
HeiiporymopaibHa
SIpeTyJISTINS

HeiiporymopaibHas
pEryJiLus poLeccoB
PKU3HEICSITEIbHOCTH
opraHusma

V3y4uTh CTpOEHUE U
3HAUYCHUE

CHCTCMBI

ABTOHOMHOU HEPBHOU

HazpiBaTh 0cOOCHHOCTH PabOTHI
AQBTOHOMHOT'O  OTJEJIa HEPBHOH
CHUCTEMBI.

Pasnuyars c [IOMOIIBIO
MJUTIOCTpALUU B yueOHHKe
CUMITaTUYECKUI u
MapacUMIIATUYECKUN  OJO0TAEIBI
AQBTOHOMHOI'O  OTJEJNa HEpPBHOHU
CUCTEMBl [0  OCOOEHHOCTSM
CTPOEHHUS. Paznuuate
[apacUMIIaTUYECKUN u
CUMIATUYECKUH MOJOTHENbI 110
0COOCHHOCTSIM BIIMSIHUS Ha
BHYTPEHHUE OPraHbl.

OOBSCHATh Ha MpHUMEpPEe peakluu
Ha cTpecc COIIaCOBAaHHOCTD
paboThI KeEIE3 BHYTPEHHEN
CEKpELlMM M OTHEJIOB HEPBHOU
CUCTEMBI, paznuuue MEXY
HEPBHOMN 151 T'YMOpaJIbHOU
perynsuuen no oOUieMy xapakrepy
BO3/ICIICTBHS HA OPTaHU3M.
BbIMoNMHAT,  ONBIT,  HAOMIOAATH
MPOUCXOSIINE IPOLIECCHI u
CpaBHMBATh MOJTy4YEHHbIE
[PE3yJIbTaThl ONBITA C OXKUAAEMBIMHU

(OmMcCaHHBIMU B TEKCTE yUeOHUKA)

[{udposas
maGopaTopus

o
buznonornu
MaTYNK
ApTEepHAILHOTO
aBJICHUS
(ynbca)

9 kJacc

Ne o/

Tema

Conepxanue

[leneBas ycTaHOBKa
ypoKa

Koi-Bo
JacoB

YpOKE/BHEYPOUHOM 3aHATUHU

OcHOBHBIE BHUIOBI JedTeabHOCTH [Mcmonp30BaHue

00yJaromuxcs Ha 00opynoBaHuE
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1. 3akoHOMEpHOCTH )KM3HU Ha KJIETOYHOM ypoBHe (10 u)

MHuoroo6pasue
KJICTOK

O6o0meHne
M3y4YEHHOTO
Marepuaa.
MmuorooOpas3ue THUIIOB
KJICTOK:
CBOOOJHOXKHUBYILIHE H

paHee

oOpasymoomue  TKaHU,
[IPOKapPHUOTHI,
DYKAPUOTHI. Poib
YYEHBIX B HU3Y4YECHHUU
KJICTKH.

JlaGopaTopHas pabota
Ne 1 «MHoTOOOpa3ue
KIJICTOK DYKapHOT.
CpaBHEHHE
PaCTHTEITHHBIX U
PKUBOTHBIX KIIETOK)

M3yunth
MHOTOOOpa3ue
KJICTOK 3YKapuoT
151 BBISIBUTh
O0COOCHHOCTh ~ HX
CTPOCHUS Pa3HBIX
1IapCTB

1

OHpeI[eJISITB OTJIMYHUTCIBHBIC
MMPU3HAKN KJICTOK IIPOKAPHUOT U

pykapuotr. IlpuBoguTe npuMeEps
OpraHUu3MOB MPOKAPUOT u
PYKapuoT.

XapakTepu3oBaTh

CYLIECTBEHHbBIE MIPU3HAKU
PKU3HEACATCIIbHOCTH

CBOOOJHOXKHBYIIEH KJIETKH U

KJIETKH, BXOJfIIed B COCTaB
TKaHU.

HazbiBaTh UMeHa YUEHBIX,
MOJIOXKHBIIUX HAYaJ0 H3YYEHUIO
kjaeTkd. CpaBHUBaThb CTPOECHHE
[PACTUTENIBHBIX M JKMBOTHBIX
KJIETOK.

DukcupoBath pe3yabTaThI

HaOJIr01eHUI U JIeNaTh BHIBOIBI.
CoOmronaTe TpaBuia padOThl B
KabuHeTe, oOpamieHus ¢
imabopaTOpHBIM 000PYJOBAHUEM

Muxkpockon
ndpoBoi,
MUKpOIIpEnapaThl.
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cTpoeHUs U PYHKITUH

OpraHOUIOB B
YKU3HEESATEIbHOCTH
pPAacCTUTENBHON U
KJIETOK

>KUBOTHOU

2 | XuMmHuecKue O0600mmenue panee M3y4nuth Pa3nnyare ¥ Ha3bIBaTh OCHOBHBIE |MHKPOCKOII
BEILECTBA B KJIETKE |[M3Y4YEHHOIO XUMUYECKUNA COCTaB HCOPTaHNICCKUE U OPraHUYCCKUC udpoBoi,
MaTepuaa. y pa3HbIX THIIOB BEHICCTBA KIICTKH. 1abopaTtopHoe
OcobeHHoCTH KJIETOK. ObbacHATE  QYHKIMM  BOTBL,  |oGopynoBanue o
XUMHUYECKOTO  COCTaBa MEHEpAILHEIX BEMECTE, OeNKOR, U3YyUCHHIO
. YIJIEBOJIOB, JIMITU/IOB u
PKUBOW KIICTKH U €ro XUMHAYECKOTO
HYKJIEMHOBBIX KUCIIOT B KIIETKE.
CXOJICTBO Y pa3HBIX o COCTaBa KJIETOK
CpaBHUBaTh XUMHYECKUH COCTaB
TUIIOB KJICTOK.
- KJIETOK >KMBBIX OPIaHU3MOB U Tell
FaHUYCCKH u .
COPTaHMHICCKIE HE)KMBOH  TPUPOIBI,  JENaTh
OpraHuvecKue BEIBOIEL
BEILIECTBA KJIETKH.
Coneprxanue BOJIBI,
MHHEPAIBHBIX  COJIEH,
YIJIEBOJOB,  JIMITUJIOB,
OElIKOB B KIETKE H
OpraHU3MEe. Nx
byHKIUM B
PKU3HEIEATEIIbHOCTH
KJIETKH
3 |Crpoenwue knetkn  [CTpyKTypHble  4YacTd [M3yuuth  QyHKIUH Paznuyate  ocHOBHble 4acTH  |[{udposoii
KJIETKU: MEMOpaHa, OpraHoMI0B KJIETOK, KiaeTku. HaseiBaTh B OOBSICHATH MHKPOCKOIT
ApO, HUTOINIA3Ma  C  BLigBUTH ux CYWIECTBCHHBIC MPU3HAKH BCCX  \yporoBBIE
OpraHonjaMu U | HunTenbHbIE gactell kiueTkd. CpaBHHMBATh MUKpOTIPErnapaThI
BKITIOYCHUSIMHU. 0COOEHHOCTH KIIETOK pPacTeHUH
0COOEHHOCTH.
OpraHoubl KJIETKU U 1 )KMBOTHBIX
X (QYHKIHH Boienars u Ha3bIBaTh
MeMOGpaHHble - CYIIIECTBEHHbBIE MIPU3HAKU
HeMeMOpAHHbIE CTPOCHUS OPTaHOHUJIOB.
PaznmidaTh OpraHOMIIBI KIIETKH Ha
OpTraHOMIbI, p A
pPUCYHKE ydeOHUKA.
OTIMYUTENbHbIE
OOBsICHATh QYHKIIUU OTAEIBHBIX
0COOEHHOCTH ux
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4  |PazMHOXEHHE PasmHOXEHME KIETKH |3ydnTh 1 XapakTepu3oBaTh 3HaueHUe pas- [{udposoii
KIeT- Kd u eé [IYyT€M  JENCHUS  — [KWU3HEHHBIH  IHKI MHOKCHHA KJICTKH. MUKPOCKOII
KM3HEHHBIHA Ky |00LIee CBOWICTBO |coparnueckoit CpaBHMBaTh  JICNICHUE  KICTKU |yroroppie

KJICTOK KJICTKH Ha TIpUMeEpe IPOKAPHOT M SYKAPUOT, NCIATE |y 1pponpenaparst
OTHOKJIETOYHBIX u BBIBOJIbl HA OCHOBE CPaBHEHUSI.
MHOTOKJICTOYHBIX ICIDIIXCA KIICTOK OmnpenensaTb MOHATHA «MHUTO3» U
OpPraHU3MOB. Kopeltika Jiyka (KJICTOYHBIH LUKID.
Knerounoe nenenue y dukcupoBath pe3yNIbTaThI
POKApHOT — JICJICHHE HaOmroneHuii,  (GopMyIHpOBaTh
KIICTKH HaJIBOE. BBIBO/IBL.
JlenieHne  KIeTKH y CobmroaTh npaBuia paboOThl B
hyKapuoT. Mwuto3. KaOuHETe, oOpareHus c
Da3bl MUTO3a. TabopaToOpHBIM 000PYI0BaHUEM
DKu3HeHHBIIH IIMKJT OOBSICHATH MEXaHHU3M
KJICTKU: uHTepdasa, pacnpeeneHus
MHTO3. Pa3nenenue HACJIEICTBEHHOTO MaTepuaa
KJIETOYHOTO MEXKAY ~ OBYMS  JIOUYCPHUMHU
COJICPKMMOTO Ha JIBe KJIETKaMH y  TOPOKapuoT W
TOYepHHE KIETKH. DYKapHOT.
JlaGoparopHas paboTa Ha3piBaTh ¥ XapakTepu3oBaTh
Ne 2 CTaJIU KJIETOYHOTO IIUKIIA.
«PaccmaTpuBaHme HaGnronate " OITUCHIBATH
MHKDOIIPENapaToB ¢ mensmecss KJIETKH I0 TOTOBBIM
eTAIAMUCS MUKpOIperapaTam.
KJIETKaMI»

2 . 3aKOHOMEPHOCTH JKU3HH Ha OpraHu3MeHHOM ypoBHe (17 )

5 |bakrepuu u Bupycsl [PazHoobpaszue  ¢opm |M3yduth 1 Broiienars cymecTtBeHHnsle  [[{udposoit
OPraHU3MOB: CYILIECTBEHHBIE [PU3HAKU Oakrepui, MHUKPOCKOIT n
OJTHOKJICTOYHEIE, MPU3HAKU [IMaHOOAKTEPHH U BUPYCOB. TOTOBBIC
MHOTOKJIETOYHBIE M |OaKTEPHH, OObsicHAT,  (HA  KOHKPETHBIX |y ieponpenaparsr
HEKJICTOUHBIE. UMaHOOAKTEpUil | HpHMepaVX) CTPOCHHMC U SHAUCHUC I5axrepnit,
BakTepun KaK |[BUPYCOB Oaktepuif, UMAHOOAKTEPHH ¥ |ya5anatopHoe
OJTHOKJICTOYHbIE BUpycoB.  PaccmatpuBath 1 000pyI0BaHUE
nosiIepHbIE OOBACHATE 1o PUCYHKY  Inng pukcanuu u
OpraHusMbl.  Bupychl yHeOHmKa mporece
KaK HEKJICTOYHasI
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dbopma YKU3HU.

OTINYATENbHBIE

[PacCTeHUH: MOJIOBOE U
oecroJoe.
OcobeHHOCTH
[10JIOBOT'O

Pa3MHOXKEHHUS.

pacTeHU B  XO3SIMCTBE H B

MPUPOIC

0COOCHHOCTH OakTepuit [IPOHUKHOBEHUS BUPYyCa B KJIETKY U |OKpAIIMBAHUS
1 BUPYCOB. 3HaueHue Cro PasMHOXCHUA. 6aKTepHﬁ 1o
OakTepuil U BUPYCOB B [IpuBOHTH npumeps!  ['pamy
npupoze 3a00JIeBaHUN, BBI3bIBAEMBIX
OakTepUsIMU U BUPpyCaMH
6 [PacTuTenbHBIN ['11aBHBIE cBoiicTBa |YTiyOuTh u Boiaensats u 0606mare  |[{udporoii

OpraHu3M H €ro paCTeHI/H\/JIZ 0000111aTh CYIICCTBCHHEBIC IIpU3HAKK  |[MHKPOCKOII U

0COBEHHOCTH aBTOTPO(HOCTH, CYILECTBEHHDBIE pacTeHMii W PAaCTUTENbHOW [FOTOBBIE
HECIoCOOHOCTh K |pusmaxu pactemmit KJICTKH. MUKpOTIpEapaThl,
AKTUBHOMY 9 XapakTepu3oBaTb  OCOOCHHOCTH |1a00OpaTOpPHOE

17§ pacTUTETBHOMN

MepeBIKEHUIO, MPOIIECCOB  JKU3HEACATEIBHOCTH [000pyI0BaHNE
pa3sMEIICHIE OCHOBHBIX | CIKA- pacTeHUii: TMHTaHUSA, ABIXaHUS, |
qacTedi — KOpHA U (doToCUHTE3a, PA3MHOKCHHSI. [PUTOTOBIICHUS
nmobera — B JIBYX CpaBHMBATh 3HAYEHHE TIIOJIOBOTO [BPEMEHHBIX
Pa3HbIX cpenax. 12§ Oecroyoro crioco00B  MHUKpPOIIpENapaToB
OcobenHoctu Pa3MHOXKCHHUS PACTCHHH, J1eaTh
PACTUTEITHHOUN KIIETKHU: BBIBOJIBI HA OCHOBE CPABHEHHUSI.
MPUHA/ITICKHOCTD K OOBACHATH POJb PASIUYHBIX
DyKapuoTaM, HaJudue pPacTeHHI B KU3HU YETIOBEKa.
KJIETOYHOM CTEHKH, [TpuBOIUTH MIPUMEPBI
[J1aCTHA 1 KPYIHBIX MCII0JIb30BAaHUS YEJI0BEKOM
paxyoneit.  CriocoOwr PasHBIX CIIOCOOOB Pa3MHOKEHHUS
Pa3MHOXKEHUS
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Trnb 0ecroJIoro
Pa3MHOXKCHUS:
BET€TATUBHOE,
criopamu, JeJICHUEM
KJIETKH HAIBOE

[lapcTBO TrpHbOB.
JIniaiiHuKH

['prOBI, UX CXOJACTBO C
NpyruMu
HYKapHUOTHUECKUMHU
OpraHu3MamMH —

JlaTh
XapaKTEPUCTUKY
CYIIIECTBEHHBIX
MPU3HAKOB CTPOEHUS
151

Beigenate u XapaKTCpU30BaATb
CYIICCTBCHHBIC IMPpU3HAKH
CTPOCHUA n MponeccoB
PKH3HCOCATCIIbHOCTH

L posoii
MHUKPOCKOTI
TOTOBBIE
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PacTECHUSMHU U [[IPOIIECCOB rpu0OB W JIMIIAWHWUKOB  HAMHKPOIMPEIapaTh
PKHBOTHBIMHU — U bKU3HENEATCIbHOCTHU KOHKPCTHBIX ITPUMCEpPAX. FpI/I6OB,
OTIINYHC oT HUX. |rpby6oB 1 CpaBHHMBaTh CTpOCHHE T'pHOOB CO [repOapHBIi
Crnenuduueckue N a— CTPOCHUEM PACTEHHUH, >XUBOTHBIX |[MaTepHal
CBOMCTBA rpuboB. U JIMIIAIHUKOB, J€JaTh BBIBOJBL |[FPUOOB M
Muoroob6pasue u XapakTepru3oBaTh 3HAYCHUE |TUIaliHUKOB
3HAYECHUE rpu0oB: rpuOOB W JIMIIAHHUKOB  JUIS
[JICCHEBBIX, MPUPOJIBI M YETOBEKA.
[UTSTTOYHBIX, OTMedaTh ONACHOCTH SIJIOBHTBIX
Mapa3suTHYECKUX. rpu00OB U HEOOXOAMMOCTb 3HAHUS
JIniaiHuKH KakK rpaBui cOopa rpubOB B IPUPOJIE
0CoObIE
CUMOMOTHYECKHE
OpTaHU3MBI, 150,
MHOT000pasue u
3HAYCHUE
8 [KusoTHbli OcobeHHocTH Brineants u 1 Brigensats u 0000maTe |Biaxxuble
OpraHu3M © €ro PKHBOTHBIX 0000IIUTH CYIIIECTBCHHbIC NIPU3HAKHK  [mpenapaTsl
0COOCHHOCTH OpTaHN3MOB. CYILECTBCHHBIC CTPOCHUA " NPOUECCOB  sKBOTHBIX
MPUHAJICKHOCTD K HpH3HAKH CTPOSHHS H PKH3HE/EATEIILHOCTH  JKHBOTHBIX. o3 yyrryyx
DYKapuOTaM, HaGmronats u OIMCHIBATh
reTepoTPOPHOCTD, [POTECCoB MMOBEICHUE KUBOTHBIX. rHmos
CITOCOOHOCTH k [KHSHCACATEIRHOCTH HazbiBaTh KOHKPETHBIE MPUMEPHI
AKTUBHOMY PKUBOTHBIX PA3IMYHBIX JWKUX XHUBOTHBIX M
MepeIBIKEHUIO, HanOoee pacipocTpaHEHHBIX
3aboTa O TOTOMCTBE, ITOMAIIIHUX KUBOTHBIX.
HOCTpOﬁKa SKUITUII] O6'BHCHHTL POJib Pa3JINIHBIX
(rrésn, Hop). Jlemenne PKMBOTHBIX B JKM3HH YEJIOBEKA.
KHBOTHEIX 1o XapakTepru3oBaTh CIIOCOOBI
crioco6am  J10GbIBAHMS TTATAHHA, pacceleHu,
AL MEPSKUBAHUS  HEOJIArONMPUATHBIX
DACTHTETbHOSTHBIE, VCIIOBUH W TTOCTPOWKH  MKHITHII]
XHIITHBLE, PKMBOTHBIMU
Mapa3suTHIECKUe,
1a1aIbIIHKN, BCESTHBIC
5 . 3aKOHOMEPHOCTH B3aMMOOTHOIICHUI OPTaHU3MOB U cpefibl (15 1)
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VYci10Bus )XU3HA Ha
3emie

Cpenbl SKA3HU
OpraHU3MOB Ha 3emJe:
BOJHAs,
Ha3eMHOBO3/IyIITHAS,
IIOYBCHHAS,
OpraHU3MEHHasl.
YcnoBus KU3HU
OpPraHU3MOB B Pa3HBIX
cpenax.
DKOJIOTHYECKHE
(hakTOopHI:
abuoTHYEeCKue,
OHMOTHYECKHUE U
AQHTPOIIOTCHHBIE

Jlatb

XapaKTePUCTUKY
OCHOBHBIM cpeJiaM
KU3HU

BBII[GJISITL H XapaKTepI/ISOBaTB
CYIICCTBCHHBIC MPU3HAKK CPE]l
JKA3HU Ha 3eMIle.

Ha3siBaTth XapakTepHBIE
IIPU3HAKA OPraHu3MOB —
oburareneid  ATUX cpen
KU3HU.

XapakTepus30BaTh YEPTHI
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB
K CpeJie uX OOMTaHUsI.
Pacnio3naBaTh 1 XapakTepu30BaTh
sKOJIOrHYecKre (haKTOPhI CPEIbl

Hudposas
nabopaTopus 1Mo

9KOJIOTHH
(maTumk
MYTHOCTH,
BIIQXKHOCTH,
pH,
YTIICKUCIIOTO
raza u
KHCJIOPOJIa)
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JKOJIOTHIECKHUE
poOJIEMBI B
ounocdepe.
OxpaHa mpupoIbl

O06006mIeHne paHee
U3Y4EHHOTO MaTepuaa.
OTHoOLIEHUE YeTIOBEKa K
npupojic B  UCTOPHUHU
4eJI0BEYECTBA.
[TpoGiiembr  Guocdepsr:
UCTOIICHUE TPHPOTHBIX
pECYpCOB, 3arpsisHEHHE,
COKpallleHUE
OHMOJIOTUYECKOTO
pa3zHooOpa3usi.
Pemenue
YKOJIOTUIECKUX
npobiaem  Ouocdepsr:
parroHaIEHOE
UCIIOJIb30BaHUE
pecypcoB, oXpaHa
IPUPOIBI, BceoO1ee
IKOJIOTHYECKOE
o0Opa3oBaHue
HaCEeJICHHUS.
JlaGopaTtopHasi pabota
Ne 6

«OrneHka KayecTBa

OKpYKarolle cpeabh»

BBISIBUTE OCHOBHBIE
HKOJIOTMUECKHE
poOJIEMBI
ouocdepsl.
[IpoBecTn
KauecTBa
OKpYyKaroleu
CpEIIbL.

OLICHKY

BLII[GHSITB )51 XapaKTCPU30BaATh
IIPUYNHBI 9KOJOI'MYCCKUX
po0iem B ounocdepe.
[TporHo3upoBath HOCJIC/ICTBHSI

HUCTOLLECHUS MPUPOIHBIX PECYpPCOB

U COKpalleHHUs OHOJOTrHYEeCKOro
pazHooOpa3usl.

OOcyxnarb Ha  KOHKpPETHBIX
npuMepax JKOJIOTUYECKUE
npo0JieMbl CBOEr0 pEruoHa MU
ouocdepsl B IEJIOM.
ApPTryMEHTHPOBATh
HEO0OXOANUMOCTD 3aIIUThI
OKpYKarolllen Cpessl,
coOroAeHUS IPaBUII
OTHOLIEHUS K )XUBOU U HE)KUBOU
PUPOJIE. BoisiBasate u
OIICHUBATbH CTETICHb 3arPSI3HCHUS
ITOMEILEHHM.

DuKCUpPOBATH pe3yNbTaThI

HaOJIr0IeHUH U JIeNaTh BHIBOJIBI.
Cobnronate mpaBuia paboThl B
KaOWHETE, oOpareHus c
1a00paTOpPHBIM 00OPYJOBAHUEM

[{udposas
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