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BBenenune

OcHamienue 001eo0pa3oBaTeIbHbIX LIKOJI COBPEMEHHBIM aHAJIOTOBBIM U LU(POBBIM 000-
PYAOBaHHEM SIBIIICTCSI MaTepHalbHON 0a3oil peanusanuu DenepaabHOrO TroCyIapCTBEHHOTO
00pa30BaTeNbHOrO CTaHAApTa. OTO OTKPBIBAET HOBBIE BO3MOXHOCTM B YPOUHOM M BHEYpPOYHOI,
BHEKJIACCHOW JEATENIBHOCTH U SIBJIAETCS HEOTHEMJIEMBIM YCJIOBHEM (OPMHPOBAHUS BBICOKO-
TEXHOJIOTHYHOM CPeJIbl IIKOJIBI, €3 KOTOPOIl CII0KHO MPEACTABUTH HE TOJIBKO MpodHIbHOE 00yUeHuE,
HO ¥ COBPEMEHHBII 00pa3oBaTelbHbIH NpoLecc B LeaoM. Paspacraercs mose B3auMOIeHCTBUS yUCHUKA
U y4YMTENs, KOTOPOE paclpoCTpaHAETCs 3a CTEHbI IIKOJbl B pEalbHbIl U BUPTYaIbHBIH COLMYM.
Hcnonb3oBanue ydyeOHOro oOOpYIOBAaHUS CTAHOBUTCS CPEICTBOM OOECIEYEHUS ITOrO
B3aUMOJICHCTBHA, TeM Oojiee B YCIOBUSX OOy4eHHUsS MpeaMeTy Ha YriIyOJEHHOM YpOBHE,
npeznonaraeMom npodunusanuein o0yueHus.

Bbicokast ci0XKHOCTb pPabOThI C COBpEMEHHbIM LUGPOBBIM, obecnedyeHue ero pabdoro-
CTIOCOOHOCTH, HEIOCTATOYHOCTh METOAMYECKOro obecredeHHs — BCE ATO 3aYacTyl0 BCTYIAeT B
IPOTUBOPEUHE C HEJOCTATOYHOCThIO HH(OPMALMOHHBIX M HHCTPYMEHTAJIbHBIX KOMIIETEHIIMH
nexarora. Paspenienne 1aHHOTO KOH(JIMKTAa BO3MOYKHO B NMPAKTUYECKOM JESTENIBHOCTH, B BbI-
IOJIHEHUM JIEMOHCTPALMOHHBIX U Ja0OpaTOpHBIX paboT, opraHu3alMy JabOpaTOPHOIO HKCIe-
pUMEHTa, B OPraHu3alluy NPOEKTHOW U y4eOHO-HCCIIeI0BaTENbCKON JeATeIbHOCTH o0yyatomuxcs. B
Hpolnecce HKCHEPUMEHTANbHOW pabOThl ydaliuecs MpUOOPETalOT OMNbIT IO3HAHUS pPEaTbHOCTH,
SBJIAIOLIMICA BaXHbIM 3TanoM (POPMHUPOBAaHHMSA y HHUX YOEKICHHUH, KOTOpbIE, B CBOI OYepesb,
COCTaBJISIIOT OCHOBY Hay4HOIO MHpPOBO33peHMs. B To ke Bpemsi oTpadaTbiBaeTCsi METOJUKA
IIOCTAaHOBKH SKCIIEpPUMEHTA. TeMaTHKa pacCMaTpUBaeMbIX SKCIIEPUMEHTOB, KOJIUYECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKTYpE€ MpPUMEPHON 00pa30BaTEeIbHOW MPOrpaMMbl 1O OMOJOTUH, COJEPIKAHUIO
@enepanbHOro rocyfapcTBeHHOro obpasoaresnbHoro crangapra (®I'OC) ocHoBHOro oorero
o0Opa3oBaHusl.

[TocTaBnsiemble B IIKOJIBI COBPEMEHHbIE CPECTBA 00yUYEHUs], B paMKax MPOEeKTa LEHTpa
«Touka pocrtay, coiepaT KaK yxe U3BECTHOE 000pyJOBaHUE, TaK U MPHHIMNUAIbHO HOoBoe. IIpexie
BCEro, 3TO HU(pOBbIe NabopaTopuu ¢ HabOpaMH JATYUKOB, MO3BOJIAIOIINE MPOBOAUTH M3MEPEHMS
(U3NYECKUX, XUMUYECKUX, (PU3NOIOTMYECKUX MapaMeTPOB OKPYXKaIOIIEH cpeibl U OpraHu3MoB. B
OCHOBY 00pa30BaTEeIbHOM MpOrpaMMbl 3aJ0XKEHO NPUMEHEHHE IUQPPOBBIX JaOOpaTOPHil.
PaccMoTpenHble B TOCOOMM OMBITHI MPOLUIM IIUPOKYIO anpoOainuio. MHOroneTHss MnpakTUKa
UCIIOIb30BaHuUs IIM(PPOBBIX J1a0OpaTOpUN M MHUKPOCKONMMYECKONW TEXHUKH B IIKOJE IOKa3ana, YTo
COBpPEMEHHbIE TEXHHYECKHE CPeJICTBA 00y4YeHHs HOBOTO MOKOJIEHHS MO3BOJISIOT JOOUTHCS BBICOKOIO
YPOBHSI YCBOGHUS 3HaHUi, (GOpMUPOBaHMS NMPAKTHYECKUX HABBIKOB OMOJIOTMYECKUX HCCIIEOBaHUM,
YCTOHUYMBOIO pOCTa MO3HABATEIBHOTO MHTEPECA LIKOIBHUKOB U, KaK CIEJICTBUE BBICOKOTO YPOBHS
y4eOHON MOTHBAITIH.

Hean u 3amayu

* peanu3alMs OCHOBHBIX OOIIE00pa30BaTEIbHBIX MPOTrpaMM IO YYE€OHBIM MpeaMeTam
eCTeCTBeHHO-HaquOﬁ HaIpaBJICHHOCTHU, B TOM 4YHCJIC B paMKaX BHGypO‘—IHOfI JEATCIIBHOCTHU
oOyJaromuxcs;

¢ pa3paboTka M peajM3alus Pa3HOYPOBHEBBIX JOIOJHHUTEIBHBIX 00I1e00pa30BaTeIbHbBIX
IporpamMm eCTeCTBeHHO-HaquOﬁ HaIpaBJICHHOCTH, a TAKKE MHBIX IIPOTrpaMM, B TOM YHCJIC B
KaHUKYJISIPHBIN IEPUOT;

* BOBJICYEHHE YYAIIUXCS U MEAaroruyeckhx pabOTHUKOB B MPOEKTHYIO JAEATEIbHOCT;

* opraHu3alys BHEYYeOHOW MeSATEeNbHOCTH B KaHUKYJISAPHBIM MepHoJ, pa3paboTka M peanu3alus
COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MPOrpaMM, B TOM YHCIE JUIs Jlarepei, opraHn30BaHHBIX
00pa3oBaTeIbHBIMI OPTraHU3AMAMY B KAHUKYIISPHBINA MEPUOT;

¢ TIOBBIIIICHHC HpO(i)eCCI/IOHaJ'IBHOFO MaCTEPCTBa IMEAArOrH4CcCKux pa6OTHI/IKOB LCHTpa, pe-
AIN3YHOMNX OCHOBHBIC U IOTTOJIHUTCIIBHBIC O6H.I€O6pa3OBaTGJIbHBI€ porpamMMmeal.

Co3nanue nentpa «Touka poctay mpeanonaraeT pa3BUTHE 0Opa30BaTEIbHOM HWHPPACTPYKTYPHI



001e00pa3oBaTeIbHON OPraHU3aIlUH, B TOM YHCIIE OCHAIEHHE 00I1e00pa30BaTeIbHOMOPTaHU3AIHN:

* 000pyIOBaHHEM, CPEICTBAMU OOYUYCHHSI M BOCIIUTAHUS ISl U3ydeHUs (B TOM YHCIIE JKC-
MEePUMEHTAIIBHOTO) TMPEAMETOB, KYpCOB, IUCLMILIMH (MOJIyJeil) ecTeCTBEHHO-HAYyYHOMN
HAMpPaBJICHHOCTH TPH peaM3alliil OCHOBHBIX 0011e00pa30oBaTebHBIX MPOrpPaMM U JIO-
MOJIHUTENBbHBIX 00111e00pa30BaTebHBIX MPOrpaMM, B TOM YHUCIE JUIsl PACIIUPEHHs CO-
nepxanus yueOHbIX peaMeToB «Dusnkay, « Xumusy, «buonorusy»;

¢ 000pyJOBaHMEM, CpEICTBAMU OOYYEHHS M BOCHHTAHUS JJIS pealiu3allid MPOrpaMM JI0-
MOJIHUTENIBHOTO 00pPa30BaHMs €CTECTBEHHO-HAYYHOM HAIIPABICHHOCTEH;

* KOMITBIOTEPHBIM U HHBIM 000PY/I0BaHUEM.

CoBpeMeHHbIe 3KCIIEpUMEHTANIbHbIE UCCIEOBAHUS MO OMOJIOTHU yXKe TPYAHO MPEeACTaBUTH 0e3
UCIIONIb30BAaHUsI HE TOJIBKO AQHAJIOTOBBIX, HO M HHU(POBBIX H3MEPUTEIBHBIX MPUOOPOB. B
@enepanbHOM rocynapcTBeHHOM oOpazoBatenbHoM cTanaapte (PI'OC) mpomnucaHo, YTO OJHUM U3
YHUBEPCAIbHBIX Y4E€OHBIX JAEHCTBUN, TPUOOPETAEMBIX YYAIIMMUCS JOHKHO CTaTh YMEHHUE
«IPOBEJICHUSI OIBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIIECIOBAHUN, MPSAMBIX U KOCBEHHBIX
U3MEPEHHH C UCIIOIb30BAHUEM aHAIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX IPHOOPOBY.

VY4eOHBIH 3KCIEPUMEHT MO OHOJIOTHH, MPOBOJMMBIA Ha TPAJUIMOHHOM O0OpYHOBaHWH, 03
HOpUMEHEHHs HUPPOBBIX JTa0OpaTOpPHii, HE MOXKET MO3BOJUTH B MOJHOW Mepe PEeUIUTh BCE 3a/1audl B
COBPEMEHHOM IIKOJIE. DTO CBA3AHO C PSAIOM IPUUMH:

* TPaIUIMOHHOE IIKOJIBHOE 000PYI0BaHHE M3-3a OTPAHUYEHHS TEXHUYECKUX BO3MOKHOCTEH HE
MI03BOJISIET TPOBOAUTH MHOTHE KOJIMUECTBEHHbIE UCCIIEI0BAHUS;

* JTUTENbHOCTh MPOBEACHHS OMOJOTMYECKUX MCCIEIOBAHUN HE Bcer/a

® COTJIACYETCS C JUTUTEIFHOCTRIO YIEOHBIX 3aHATHH,

* BO3MO>KHOCTb MPOBEACHUSI MHOTUX UCCIIEIOBAHHI OTPAaHUYMBACTCS TPEOOBAHUSIMU TEXHUKU
0€30MMacHOCTH U JIp.

[Mudposas mabopartopuss TMONHOCTBIO MEHSIET METOMUKY M COACPKAHUE IKCIECPUMEHTAIHHOM
JeATeTIbHOCTH U PeIlaeT BhIIIenepedrcieHHbie mpodnaeMsl. [1Iupokuii CeKTp JaTYUKOB MO3BOJSIOT
yUaImMcsi 3HAKOMUTBCS C TTapaMeTpamMu OMOJIOTHUECKOT0 HKCTIEPUMEHTA HE TOJBKO Ha Ka4eCTBEHHOM,
HO M Ha KonuuecTBeHHOM ypoBHe. LludpoBas mabopatopusi mo3BONSETBECTH ANUTETBHBIN IKCIIEPUMEHT
JaKe B OTCYTCTBHM JKCIEPUMEHTATOpa, a YacTOTa MX HM3MEPEHHH HEMOJBJIIACTHA YEJIOBEYECKOMY
BOCITPUSITHIO.

B mpomnecce ¢opmupoBaHUS SKCIEPUMEHTATBHBIX YMEHUH YYeHHK O00ydaeTcsl MpeICTaBIATH
nHpopmaIrio 00 HccIe0BaHNH B UETHIPEX BUJIAX:

* B BepOAJbHOM: OMHUCHIBATh DKCIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJENb KCIEPUMEHTA,

¢buKcupoBaTH BHUMAHUE HA M3MEPSIEMbIX BETMYMHAX, TEPMUHOIOTHH;

* B TaOIMYHOM: 3AMONHATH TAONUIBI MAHHBIX, JIGKANUX B OCHOBE MOCTPOEHUS TpadukoB (Ipu
ATOM y yUalUXCsl BOZHUKAET MEPBUYHOE MPECTABICHUE O MACIITa0ax BEJIUYHH);

* B rpaduueckoM: CTPOUTh IpadMKd MO TAOJMYHBIM JaHHBIM, YTO JAET BO3SMOXKHOCTH TEpexona K
BBIJIBIKEHHIO THUIOTE3 O XapakTepe 3aBUCHMOCTH MEXIY BENUYMHAMH (P ITOM YUHUTEINb
MOKa3bIBAET MPEUMYIIECTBO B BU3YaJIU3aIMU 3aBUCUIMOCTEH MEX/Ty BEIMUNHAMHU, HATJISITHOCTD
U MHOTOMEPHOCTB); B BHJIE MaTeMaTHYECKUX yYpaBHEHMH: HaBaTh MAaTEMAaTHUECKOE OIMMCAHHE
B3aMMOCBS3H BEJIMUNH, MaTeMaTHYECKOe 0000IICHHE.

* (opMUpOBaHUE HUCCIIENOBATEILCKUX YMEHHUIA yUaNIUXCsl, KOTOPhIE BBIPAXKAIOTCS B CIIETYIOIIHX
JEUCTBUSAX:

OTpeieNieHre MPOOIEMBI;
MOCTaHOBKA MCCJIEI0BATEIbCKOM 3a1a4u;
MJIAHUPOBAHKE PEILCHUs 331auH;
MOCTPOECHHUE MOJIEIIEH;
BBIIBIKEHUE TUIIOTE3;
IKCIIEPUMEHTANIbHAS TIPOBEPKA TUIMOTE3;
aHaNN3 JIAHHBIX YKCIEPHMEHTOB MM HAOMIOCHNUI;
8. dopmymupoBaHue BHIBOJIOB.
[Tocnenuue roapl y yyanmxcs HaOM0AaeTCs HU3Kasi MOTHBAIS W3YUYEeHHs €CTECTBEHHO-HAYYHbIX

Nouhrwne



JIMCUUIUINH U KaK CJIE/ICTBHE TTaJICHUE KauecTBa 00pa30BaHusI.

[MoctaBnsiemMble B MIKOJIBI COBPEMEHHBIE CPEICTBAa O0yUeHHUs, B paMKax MpoekTa «Toduka pocTay,
COJZIepIKaT KaK YK€ XOPOIIO M3BECTHOE 000PYyI0BaHKE, TaK ¥ MPUHIMITHATLHO HOBOE. DTO MU(pOBbIE
naboparopu M JATYUKOBBIE CUCTEMBL. B OCHOBY 00pa3oBaTelNbHOW MPOTPaAMMBbI 3aT0KEHO
npuMeHeHre UQpPOBBIX nadoparopuil. TemaTnka TNPEIOKEHHBIX AKCIEPUMEHTOB, KOJNMYECTBEHHBIX
OTIBITOB, COOTBETCTBYET CTPYKType MPUMEPHOW O0O0pa30BATENbHOW MPOrPaMMEI 1O OWOJIOTHH,
comepxannio denepanbHOr0 rocyapcTBEHHOro odpaszoBarenbHoro cranmapra (PI'OC) ocHOBHOTO
o01ero oopa3oBaHusI.

PaccmoTpeHHBIe B TOCOOMUM OMBITHl TPOIUIMA IIMPOKYIO anpobamuio. MHOTONETHsS TPaKTHKA
VICTIOJIL30BAHUsI XUMHYECKHX Tpudopo, L[JI B mikoie mokasana, 4To COBPEMEHHbBIC TEXHHUUYECKHUE
cpencTBa 00y4eHHss HOBOTO TIOKOJICHHS TTO3BOJISIIOT JOOUTHCS BBICOKOTO YPOBHSI YCBOCHHS Y4€OHOTO
Marepraia, yCTOWYMBOTO POCTa MO3HABATEILHOIO WMHTEpECa INKOJLHUKOB, T.C. MPEOIOJIETh TE
po0JIEMBbI, 0 KOTOPBIX TaK MHOT'O TOBOPST, KOTJIAa PeYb 3aXOJUT O COBPEMEHHOM MIKOJIHLHOM

OHMOIOTUYECKOM 00Pa30BaHUH.
JlaHHOE METOJMYECKOe MOCOOME aaPECOBAHO YUYHMTENSIM OHOJIOTHH, KOTOPBIC PEaH3yIOT
00pa3oBaTeNbHBIC IPOrPAMMBI C UCTIONIb30BaHHEM 000pynoBanus « Touka poctay.
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OcHOBHBIE MOHSATHS H TEPMHUHBI

B MeToanueckoM nocoOMK UCTIONB3YIOTCS CIIEAYIOIINE TOHATUS U TEPMUHBI:

«Touka pocTa»— KOMIUIEKT y4eOHOro 00OpyIOBaHHS JETCKOrO TEXHOMAapKa, MaTepuibHas
0a3a Ui CO37aHMS MHHOBALMOHHOM 00pa3oBaTeNbHON Cpelbl B KOTOpOM (opMmupyeTcs u
pa3BUBAeTCs U300peTaTENbCKOE, KPEATUBHOE M KPUTHUECKOE MBIIUICHHE 00yYarOIHUXCs.
HudpoBasi (komMnbloTepHasi) JiabopaTopusi — KOMIUIEKT y4eOHOro 00O0pyJI0BaHHMSA,
BKJIFOUAIOIIMI W3MEPUTETbHBIN OJI0K, HHTEP(ENC KOTOPOro MO3BOJISET 00eCIeUnBaTh CBSI3b C
PErUCTPaTOpPOM JaHHBIX, U HAOOP JATUYMUKOB, PETUCTPUPYIOLIUX 3HAUCHUS Pa3IUYHBIX
(u3NYECKUX BEIUYHUH.

ITporpammuoe odecneuenne Releon Lite (ITO Releon) — mnporpammHoe obecrieueHue,
NOCTaBIIsieMOe B cocTaBe LU(poBoi saboparopuu, obecreuuBaroiee padOTy AaTYMKOB,
COXpaHEHHE U MEPBUIHYI0 00pabOTKY MOTyYEHHBIX TAHHBIX.

MyabTHAATYHK — IU(DPOBOIL TATYHK, TTO3BOJISAIOIINI BECTH OAHOBPEMEHHO YUET HECKOIBKUX
TIOKa3aTenel OKpysKaromei cpesibl i (PU3NOIOTHYECKUX MOKa3aTesell opra- Hiu3Ma 4eioBeKa.
MoHoaaTyuk — IUPPOBOI JATUMK, TO3BOJSIONIMNA BECTH OAHOBPEMEHHO YUET TOJIBKOOTHOTO
MIOKa3aTess OKpY Karoliei cpeibl Wil PU3MO0JIOTHUECKOr0 MOKa3aTeN s OpraHu3-Ma YyeJIoBeKa.
PerncrpaTop faHHBIX — 3JIEKTPOHHOE YCTPOWCTBO (MHTEPAKTUBHAS JOCKA, I€PCO- HAJIbHBIN
KOMITbIOTEP, HOYTOYK, IUIaHIIET, MOOWIBHBIN TenedoH, moaaepkusaroime pa- 6oty I1O Releon.
JlorupoBanue — pexuM paboTsl HKM(POBOH TabopaTopuu, MpU KOTOPOM AATUMK pa- boTaer
0e3 perucTparopa JIaHHbIX, ¢ BO3MOXKHOCTBIO MOCTIEYIONIEH 3arpy3Ku pe3ysbTa- TOB H3MEPEHHUH B
NaMsATh PETUCTPATOPA JAHHBIX.

CBsi3Ka JaTYMKOB — pEXuM paboThl LU(POBOH TabopaTopuu, MpU KOTOPOM Ha 3Kpa- He
perucrparopa JaHHbIX rpaduuecku oToOpaskaeTcs paboTa OJHOBPEMEHHO JBYX U Oolee
MOIKITFOYEHHBIX IM(POBBIX JATYHKOB.

Kpatkoe onucanmue moaxon0B K CTpyKTypHPOBAHHI0O MATEPHAJIOB

B 06p330BaTeHBHOﬁ IporpaMme MpeaACTaBJICHBI CICAYIOINEC Pa3aCibl:

Nouhkhwihe

MeTop! Hecae10BaHUi B OHOJIOTHH.
boranuka.

3000rHS.

Anatomus ¥ pU3HONIOTHS YeTOBEKa.
[utomorwus.

I'eneTuxa.

DKomorus.

JlanHbIie pa3aenbl BEIOpaHbI ¢ yuéToM Hanbosiee MHMPOKUX BO3MOKHOCTEH MO MTPUMEHEHUIO
obopynoBanus 1eHTpa «Todka pocTay Kak Ijisi MPOBEICHUS Ja0OpaTOPHBIX paboT, Tak W IS
JEMOHCTPAIIMOHHOTO 3KcrepuMeHTa. Kpome Toro, mepedrcieHHbIe pa3feibl 00MagaroT Hau-
OOJIBIITMM TIOTCHIIMAJIOM ISl OPTaHU3aIlMU TMPOSKTHOW M WMCCIIENOBATEIhCKOU JESITEIBHOCTH
oOyuaromuxcs. buonornyeckoe HaOIIOCHIE U DKCIIEPUMEHT MPOBOJISATCS B hopMe Tabopa-
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TOPHBIX ¥ AeMOHCTpaIuil. J[eMOHCTPallMOHHBIIM AKCTIEPUMEHT IPOBOUTCS B CIAEAYIOIINX CIyyasX:

1. umeromieecst B HAMYKMK KOJMYECTBO MPUOOPOB M HIU(POBBIX JATYMKOB HE MO3BOJISET Op-

TaHU30BaTh MHMBUYANIbHYIO, TITAPHYIO WK IPYIIOBYIO 1a00PATOPHYIO padoTy;

2. JKCIIEPUMEHT UMEeT HEOOIBIIYIO IPOIOIKUTEILHOCTD  CIIOKHOCTh U BXOJUT B CTPYKTYPY

ypoKa.

Jlnst uzydenns npenmera « buonorus» Ha 3Tane OCHOBHOTO 001ero oopa3oBanust orBogutcs 280
YacoB:

5 xmacc — 35 yacos;

6 xmacc — 35 4acos;

7 xiacc — 70 gacos;

8 xiacc — 70 gacos;

9 kiacc — 70 yacos.

Jannass oOpa3oBareibHas mporpamMMa 00ecreurnBaeT CO3HATEIbHOE YCBOCHHE YUYallMMHCS
BOXHEUITNX OMOJIOTMYCCKUX TMOHSATUH, 3aKOHOB U TeOpuid, (GopMHUpYyeT MpeicTaBIeHHUE O POIU
OMOJOrUM B MO3HAHUU >KMBOTO MHMpA U B JKU3HM ueioBeka. OCHOBHOE BHUMAaHHUE YJENseTcs
CYIIHOCTH OMOJIOTHYECKHX SIBICHUIA, TPOIIECCOB M METOJIAM UX U3yUYCHHUS.

CTpykTypa npeCTaBICHHbIX B JAHHOM METOJJUYECKOM IIOCOOUH IJIAHOB YPOKOB U J1a0OpaTOPHBIX
paboT oTpakaeTcs MOCIEI0BATEIBHOCTD U3YUEHHS U CoiepKaHus Ononoruu B 5S—9 kiaccax.

B 5—7 knaccax ywamuecs y3HArOT, 4€M JKUBas NPUPOJA OTIMYAETCA OT HEXKHMBOM; MOIY4arOT
o01Me MmpeAcTaBIeHUs. O CTPYKType OMONOTHYECKO Hayku, €€ UCTOPUU U METOJaX MCCIIOBAHMS,
I[ApPCTBAX KUBBIX OPraHU3MOB, CpeAax OOMTaHHS OPTaHU3MOB, HPABCTBEHHBIX HOP-MaX M TMPHUHIIUIIAX
OTHOILLIEHUsI K MpUpojie. Yyaluecs MOIy4yaloT CBEAEHUS O KIETKE, TKAHSIX M OpraHax, o Ipoleccax
KU3HENIEITEIIbHOCTH OPTaHU3MOB, 00 YCIOBUSX JKU3HU U Pa3HOOOPA3UH KUBOW MPUPOIBI, & TAKKE O
CTPOEHUH, KUZHEEATEILHOCTH U MHOT000pa3uy OakTepuii,rpuOOB, paCTEHUM U JKUBOTHBIX.

OcHoBHOE cozepxaHue Kypca 8 Kiiacca HalpaBJeHO Ha ()OpMUPOBAHUE y 00yUarOIIUXCs 3HAHUN U
yYMEHUH B 00J1aCTU OCHOB aHATOMHHM, (PM3MOJOTUM U TUTHEHBl YEIOBEKA, pealn3allii YCTAaHOBOK Ha
370poBbIi 00pa3 xu3HU. CofepiaHue Kypca OpUEHTHPOBAHO Ha yrilyOJieHHe MpaclIupeHue 3HaHuH,
o0yyaromuxcst O TMpPOSABICHUM B OpraHU3ME UYeJIOBEKa OCHOBHBIX JKU3HEHHBIX CBOICTB,
NepBOHaYaJIbHbIE IPECTABICHUS O KOTOPBIX ObLIN MOJIy4€Hbl B 5S—7 Ki1accax.

OcHoBHOE conepxkaHue Kypca Ouosioru 9 kiacca MOCBAIIEHO ocHOBaM oOmieit Ouonoruu. OHO
HaIlpaBJIeHO Ha 000011eHEe OOMIMPHBIX (PAKTUUECKUX 3HAHUH U CHIEUAIbHBIX IIPAKTUYECKUX YMEHUI,
copMUPOBAHHBIX B MPEIbIAYIIMX KjaccaX, TECHO CBSI3aHO C pa3BUTHEM OMOJIOTMYECKOW HAyKH B
1IEJIOM U XapaKTepU3yeT COBPEMEHHBIIH yPOBEHb €€ pa3BUTHS.

OnHUM W3 OCHOBHBIX IPUHIMIIOB TOCTPOEHHS MPOTPAMMBI SBISETCS MPUHIUI JTOCTYIMHOCTH.
DKCTeprMEHTAbHbIE IaHHbIE, TOTyYSHHbIE YUAIIMMUCS TPU BBINOJIHEHUH KOJINYECTBEHHBIX OMBITOB,
HO3BOJIAIOT YYaIllUMCS CaMOCTOSITENbHO JEaTh BBIBOABL, BBIABIATH 3aKOHOMEpHOCTH. Iloaxonsl,
3aJI0)KEHHBIE B COJIEp’KaHHE MPOrpaMMbl Kypca, CO3/al0T HEOOXOJMMbIE YCIOBHS I CUCTEMHOTO
YCBOEHHUS YYAIIUMHUCS OCHOB HAyKH, JJIsi OOeCHnedeHHs pa3BHUBAILErO0 W BOCIHUTHIBAIOIIETO
BO3ZeicTBUSA 00y4eHHsT HAa JMYHOCTH ydarmierocs. dopmupyemble 3HaHHS JOKHBI CTaTh OCHOBOM
CHCTEMBI yOEXKIeHNH IIKOJIbHUKA, SAPOM €T0 HAyYHOTO MUPOBO33PEHHSI.

Onucanue MaTepuaibLHO-TeXHHYECKOH 0a3bl HeHTpa «Touka pocTay, UCIOJIb3yeMOro
VISl peaiM3aluu 00pa3oBaTeJbHbIX MPOrpPaMM B PAMKAxX MpenojaBaHusi 0u0JIOTUU
U IKOJIOTHH

MarepuanpHo-TexHUYeCcKass 0aza meHtpa «Touka pocTtay BKIO4YaeT B ceds 1udpoBbie Ja-
OopaTopuu, HAOOPHI KJIIACCHYECKOTO 000pYIOBAHUS sl TIPOBEACHUS OMOJIOTUIECKOTO MPAKTUKYyMa, B
TOM YUCJIC C UCIIOJIb30BAHUECM MUKPOCKOIIOB. VYuuteiBas HpaKTI/IIICCKI/Iﬁ OIIBIT MPUMCHCHUA NAHHOTO
000pyIOBaHUs Ha YpOKax OMOJOTHH W B MPOEKTHO-HCCIIEOBATEIBCKOM NEATEIIbHOCTH, CIETaH



OCHOBHOIl aKIIEHT Ha OINUCaHUM LU(POBBIX J1adopaTopuil U HX BO3MOXKHOCTAX. [Ipu 3TOM
udpoBeie TabopaTOpuu B KOMIUIEKTAIMK «bronorusy, «xonorus», OU3HOIorusy coaepkar Kak
UHJMBUAYaJbHbIC ATYMKHU, TaK U MoBTOpstomuecs (tadmn. 1). HazBanus mocieaHux B mpuBeIEHHON
Tabnuie BbIACICHBl KypcuBoM. Hannuue mogoOHBIX MOBTOPSAIONIMXCS JATUYUKOB PacCIIUpSET
BO3MOYKHOCTH I1€/1arora 1o opraHu3aliy J1adopaTopHOroNpakTHKyMa.

Tabnuya 1
JaTunku nu@ppoBbIX J1adOpaTOPHil 10 OMOJOTHH, IKOJOTHH U PU3HOIOTHH
Ne n/n buoJsorus IKoJI0TH DuU3H0JI0TUA
|
1 Bnasicnocmu 6030yxa Bnascnocmu 6030yxa ApTepuanbHOro JaBJICHUS
2 Onexmponposooumocmu | I1eKmponposooUMocmu [Tynsca
3 Ocsewénnocmu Ocsewénnocmu Ocsewernnocmu
4 pH pH pH
5 Temnepamypwr okpydicaio- Temnepamypwl okpyaicaio- Temnepamypuvl mena
weti cpeowl weti cpeowl
6 Hwutpar-nonos YacToThl JbIXaHUS
7 XH0opua-uoHOB Yckopenus
8 3ByKa OKT
9 BraxHOCTH TIOYBBI Cunbl (3prometp)
10 Kucnopona
11 Onrryeckoii mnoTHoOCTH 525
HM (KOJIOPUMETD)
12 Onruueckoii mnotHocT 470
HM (KOJIOpUMETP)
13 MytHocTH (TypOuanMeTp)
14 Oxwucu yriepona

JIaTuvKy ¥ JIOTIOJHUTENbHbBIE MaTEpHANbl (IEPEXOJHUKH, TyBCTBUTEIbHbIE IEMEHTbI, METO-TMIECKIE
MaTepuabl, 3apsaIHOE YCTPOMCTBO U Jp.) KOMIUIEKTYIOTCS B KOPOOKH-YEMOJaHbI.



A=

UMDPOBAS)
NABOPATORWS)

Puc. 1. ludposas naboparopus

Hwmwke mana kparkas XapakTepHCTHKa HU(POBBIX JATYMKOB, NMPHUBEACHBI BBISBICHHBIC Ha
IPAKTUKE TEXHOJIOTHYECKUE OCOOCHHOCTH MPHMEHEHHs. YUET ITHX OCOOCHHOCTEW IMO3BOJHT
TIPABUIIBHO HUCIIOJB30BATH ATYMKH U TIPOTHUTH CPOK UX CITYIKOBL.

B kommekte UppOBBIX Tab0OpaTopHii coaepKaTcss MyIbTHIATYMKA M MOHOJATUHKH.

MynbTHAATYMK O SKOJOTHUH TO3BOJIIET U3MEPSITh CICIYIOIINE MMOKa3aTeIn: BOJOPOTHBIH
TOKa3aTellb BOJHBIX CpeJl, KOHIICHTPAIMd HUTPAT-HOHOB M XJIOPHI-HOHOB, 3JIEKTPOIPOBOJHOCT,
BII&)KHOCTh, OCBEIIEHHOCTD, TEMIIEPATYPy OKPYXKAIOIICH Cpe/ibl, TEMIIEPATypy PacTBOPOB, PACTBOPOB
U TBEPIBIX TeN (puc. 2).

Puc. 2. Mynptunatank no skojorun. OOo3HaYeHHE Pa3bEMOB M TEXHOJOTHYECKHX OTBEpCTHA: | —
OCBELIEHHOCTh, 2 — OTHOCHUTENbHAS BIAXKHOCTh BO3yXa, 3 — TEMIIEpaTypa OKpysKaro- e Cpesl,
4 — temmepaTypa pacTBOPOB, 5 — HHUTPAT-UOHBI, 6 — XJIOpUA-HOHBI, 7 — pH,

8 — 2IeKTPONPOBOAHOCTH



MynbTHAATYHK 110 (PU3HOIOTHH TO3BOJBIET OLPEIEIISITh apTePHAIBLHOE TaBICHHE, MYIIbC,
TeMIepaTypy Teja, 4YacToTy IbIXaHHs, YCKOpeHHe ABHKeHHs (puc 3).

RELEON
AlR

AA0POBLE -

o3 gc

CAEAAHD B POCCHA
F5.000

Puc. 3. MynstuaTauk mo pusnonorut. O0o3HaueHHe pPazbEMOB H TEXHOIOTHYECKHX OTBEPCTHIL: 1 —
TeMIIpeparypa Tela, 2 — MyJibc, 3 — 4acToTa AbIXaHus (HaleT ChEMHBIH MYH/IIITYK)

O0mas xapakTepHcTHKA UHGPOBBIX AATHHKOB

JlaTuukn (pH3NYECKHX MAPAMETPOB OKPYKAIOIIEH cpeanl

JlaT4HK BJIAKHOCTH BO31yXa — IpeIHa3HAuYeH [UISI M3MEPEHUs] OTHOCUTEIIbHON BIIAKHOCTH
Bo3jtyxa. Jlnanazon uamepenust Baaxuoct: ot 0 jio 100 %. Paspemenue no snaxuoctu: 0,1 %.
Bpems ycranosnenus curnana: 17 c.

HHT‘II’IK BJIANKHOCTH 1IIOYBbI — HIPEAHAZHAYCH [JIA U3MEPEHHS CTCIICHH YBJIAKHCHUWA [IOYBLI,
BBIPAKEHHOH B mpoueHTax. [IpuMenseTcs B arpo’Komornueckux U cenbCKOXO03SHCTBEHHBIX
MCCIIEIOBAHHSIX.

Puc. 4. JlaTuuk BA2KHOCTH MOYBBI



JlaT4uK 371eKTPONPOBOAMMOCTH — TIPEJHA3HAUEH JUIS PETUCTPALMU U U3MEPEHUSYIEIbHOM
JNEKTPONPOBOJAHOCTH JKHJIKHX Cpell, B TOM 4YHCI€ WU BOIHBIX PacTBOPOB BELIECCTB.
[TpumMensieTcd npu M3Y4YE€HMH XapaKTEPUCTUK BOJIHBIX PAcTBOPOB, B TOM YMCIIE MTOYBEHHBIX
BBITSDKEK.

Puc. 5. JlaTunku 31€KTPONPOBOUMOCTH

JlaTYuK OCBEMEHHOCTH — M3MEPSET YPOBEHb OCBEIIEHHOCTH U 00JIaIaeT CHEKTPAIbHOM
qyBCTBUTEIHLHOCTHIO OJM3KON K YyBCTBUTENHHOCTH YEIOBEUECKOTO IJasa. J[rama3oH u3MepeHus:
ot 0 1o 188 000 nx. OTHOCUTENbHAS TOrpemHOCTh: 15 %. nanason pabouux aiuH BomH: oT 350
1o 780 Hm. TexHonmornueckre 0COOEHHOCTH: YyBCTBUTENEH K HAIIPABJIEHUIO HA UCTOYHUK
cBeTa.

JaTuyuk TemMmepaTypbl OKpY:XKalolleil cpeabl — u3MEpseT TEMIEPaTypy BO3AYLIHOH CPEbl.
JlaT4uK OCHAIICH BBHIHOCHBIM M T€PMETUYHBIM TEMIEPATYPHBIM 30HIOM, YCTOWYUBHIM K

nmabopaTopHbIM peareHTaM. Jlmamazon mamepenwid ot —40 o +180 °C. TexHonormueckue
0COOEHHOCTH: ISl TOJIyUeHHs JOCTOBEPHBIX JNAaHHBIX BECh 30H] JIOJDKCH HAXOJHUTHCS B
U3MEPSAEMOI cpejie, B MPOTHBOIMOIOKHOM ClIydae BO3HMKACT 3HAYMTEIbHAS MMOTPEIIHOCTh W3-
3a TEIUIONepe/Iaun M0 METAUTMYECKOMY 30HIY M PacCeMBaHWH JINOO MOTJIOIICHUH 3HEPTHU B
TOM MECTE, TJIe OH HE HaXOJUTCS B U3MEPSEMOU cpeie.

JlaTuuK TeMmepaTypbl PacTBOPOB — H3MEPSET TEMIICPATYPy PACTBOPOB U CHIMYYHX TeEIl.
OcHallleH BBIHOCHBIM M TePMETHYHBIM TEMIIEPATYPHBIM 30HIOM, YCTOWYHMBBIM K

naboparopueiM peareHtam (puc. 6). Jnanazon usmepenuit or —40 go +180 °C. Tex-
HOJIOTUYECKHUE OCOOCHHOCTH: ISl TIONyYEHUsSI TOCTOBEPHBIX JAHHBIX BECh 30H JOJKEH
HAXOAUTHCS B HM3MEPSEMOW cpefie, B MPOTUBOIOIOKHOM CIydae BO3HUKAET 3HAYUTEIbHAS
MOTPEIIHOCTh U3-3a TEIUIONepeaadd M0 METALNTUYECKOMY 30HJy U PacCeHBAHHH JIHOO
MOTJIOIIEHUH SHEPIHU B TOM MECTE, TJIe OH HEe HaXOIUTCS B U3MEPSIEMOIi cpeJie.



Puc. 6. JlaTuuk TemiepaTypsl pacTBOPOB

JlaTunk TeMmepaTypbl TepMONAPHBIil TIpeIHa3HAYeH Uit u3MepeHus temmeparyp a0 900.
I/ICHOJII)?:YCTC?I IIpH BBIIIOJHCHUN pa60T, CBA3AHHBIX C UBMCPCHUCM TCMIICPATYP IJIABJICHUA U
Pa3JI0oKEHHUS BEUIECTB, a TAKXKe 1 U3MEPEHHS TeMIIepaTypbl B 9K30TEPMHUYECKUX TPOIIECCaX.
JlaTuMK 3ByKa — H3MEpseT YPOBEHb ITYMOB B OKPYXKAOIIEH CpeJie W MPH OICHKE IITy-
MOTIOTJIONIAIOIINX M30MATOpOoB. JuHamumdeckuii quanason: ot 30 1o 130 nb. YacToTHbIi quamasoH:
ot 50 't mo 8 kI'm. Paspemrenwue: 0,1 n1bA (akyctuueckue nenudens). TexHo- TOrH4ecKue
0COOEHHOCTH: AaTYUK YYBCTBUTCJICH K PE3KUM 3BYKaM, KOTOPBIC MOI'YT JaTb 3aBBIIICHHLIC
pe3yIbTaThl U3MEPEHUH.

———

Pd RELEON

Puc. 7. Jlatunk 3Byka
JlaTYMK ONTHYECKOH IJIOTHOCTH (KOJOpPMMETpP) — IMpelHa3HaueH Il HW3MEpEeHHus
OIITHYECKOHM IUIOTHOCTH PAacTBOPOB HA 33/JaHHOH JUIMHE BOJHBI (M3MeEpsieT KOJIUYECTBO
IPOITYCKAaeMOro CBETA Yepe3 MCCIIEyeMbIi pacTBOP MPH ONPEIEICHHON JUTHHE BOJHEI).



B KxoMIuIeKT BXOASAT AATYUKM C PA3IMYHON AJIMHON BOJH MOJYNPOBOJHUKOBBIX HUCTOYHU- KOB
ceera: 465 u 525 um. /luanazon usmepenus kosduiuenta npomyckanus csera: ot0 go 100 %.
Paspemenne npu m3mepennu koddodunuenta npomyckanus: 0,1 %. Jlwanaszon usmepeHus
ontuyeckoil mioTHoctu: oT 0 1o 2 D. Pazperienue npu U3MEpeHUH ONTUUECKON TIOTHOCTH:
0,01 D. Jlnuna ontruueckoro myTd KoBeTsl: 10 MM. O0BEM KroBeThI: 4 Mil. TexHONIOrn4ecKue
0COOEHHOCTH: TPEeOYeTCsl XOPOIIO TPOMBIBATH KIOBETY JJISAUCCIIEyEMOT0 PacTBOPA.

T O AATUMK
Linpposoi aamynk ONTHHECKOA TVIOTHOCTH
ONTHYECKOH NACTHOCTH (525 HM)

{470 1)

JlaTyuk MyTHOCTH (TYpOMIMMeTp) — OmpenesieT MyTHOCTh pacTBopa B WH(pakpac- HOM
JMana3oHe CBETa HAa OCHOBAaHWH M3MEPEHHUsS MHTCHCHBHOCTH CBETOBOTO TOTOKA PACCESHHOTO
YaCTUI[AMH, B3BEIICHHBIMU B KOHTPOJIMpPYyeMOM pacTBope. Juanason uz-mepenust: ot 0 go 200
NTU (Nephelometric Turbidity Units — nedenomerpuveckue eAWHUIBI MYTHOCTH).
Paspemenne: 1 NTU. [{nuHa BonHbl nctouHnka ceeta: 940 HMm. Tex- Honornueckue oCoOEHHOCTH:
TpeOGyeTcst XOpOLIO MPOMBIBATh KIOBETY /IS HCCIEIyEMO-TO pacTBOpa.
JIaTYMKH XHMHYECKHX MAapaMeTPOB OKPY:Kalouieil cpeasl

JMatyuk pH — npennasHayeH Ui M3MEPEHHS BOJOPOJHOTO TIOKA3aTeNisi B BOJHBIX
pactBopax (puc. 9 ). Huanazon usmepenust pH: ot 0 mo 14. Paspemenue: 0,01 pH.
Huanazon pabouux temmeparyp: ot 10 mo 80 °C. dnuHa u3MepuTenbHOTo 1ekTpoaa: 140 mMm.
Hcnonb3yercst A1 M3MepeHus BOAOPOJHOIO MOKa3aTelssl BOAHBIX PACTBOPOB, B Pa3IMUHBIX
UCCIIeJOBAHUAX OOBEKTOB OKPYXKAIOIIEH Cpe/bl.

Texnonornueckre 0cOGEHHOCTH:

1) craOumusarys MoKa3aHuii HACTYIIAET B TEUEHKE OT 2 0 7 MUH (3TO BPeMs OJHOTO H3MEPEHHS);

2) mepea U3MEPEHHEM H MOCIEe HEr0 HeOOXOMMMO MPOMBIBATH B JUCTUILTHPOBAHHOMN BOJIE,4TOObI
He cOMIach KaTmOPOBKa;

3) B HWKHEH YacTH DJEKTPOJA HAXOMMUTCS CTEKISHHBIM IIAPHK, YyBCTBHTEIBHBIA K yaapam, 4To
TpeOyeT OCTOPOKHOCTH B OOpAIlCHUH;

4) mpu xpaHeHHH O0053aTEIBHO MOMEINATh HIDKHIOK YacTh SJICKTPOAA B CIEHHUATBHBINA OIOKC
(BcTaBIseTCS Yepe3 OTBEPCTUE B KPHIMIKE OFOKCA);

5) B GroKce Bcerja JO/DKEH OBITH TPEXMOJAPHBIA PacTBOpP XJIOPHJA HATPHS, CIEAyET 3apaHee
103a00TUTHCS O 3arace pacTBopa, T.K. OH HEMHOTO TPOJIMBACTCS P U3BICYEHUUDIEKTPOIA, B
CyXOM OIOKCe 3JIEKTPOJ CKOPO BBIMJET U3 CTPOSL.



Puc. 9. CHapsDKECHHBIN MYJTbTUIATYHK MO IKOJIOTUH
O6o3HayeHus: 1 — 1y gaT4ruka 3J1eKTPOIpOBOJMMOCTH, 2 — Iy narunka pH, 3 — amek-Tpos
CpaBHEHHS, 4 — IIyTI JaTYMKA TEMIIEPATyPbl, 5 — 3alIUTHBIC KOJIMAYKH (CHSTHI)

CIIPABOYHUK

,)IaT'lI/IK HUTPAT-HOHOB — IIO3BOJIACT U3MCPATH KOHLICHTPAIMIO HUTPAT- HOHOB

B MCCJIEAYEMOM pacTBope. J(nama3oH uU3MeEpeHus: OT 2x1076 no 0,2 monw/n. PaGouuit
nuanazon pH: ot 0 mo 12 egununy pH TexHonorndeckue 0COOCHHOCTH: CTaOWUITU3AIIMS
MOKA3aHUH HACTyMaeT B TeueHue OoT 2 MuH. lIpefHa3HaueH /i KOJMYECTBEHHOTO ONpe- AENEeHHs
HHUTPATOB B PA3IUYHBIX 00BEKTAX OKPYKAIOLIEH Cpe/ibl: BOJE, OBOIIAX, PPYK- TaX, KOJOACHBIX
W3JIeTUAX U T. 1.

JlaTYuK XJIOPUI-HOHOB — CIYKHT JUIS U3MEPEHHUs KOHLEHTPALMK HOHOB XJIOpa B MC- CIIEyEMOM

pactBope. /lnanazoH M3MepeHus: OT 10 510 1 monb/n. PaGounii ananason pH: or 0 no 12
equaunl pH. [JlnunHa snektpoma: 140 mm. [t 9KOMOTHYECKHX HCCIENOBAa- HUU I1€eco00pa3zHo
MICTIONIB30BAaTh HEKOTOpHIE JATYMKH W3 JIPYTHX KOMIUIEKTOB TIOCTaB- KU OOOpYIOBAaHWUSL.
TexHonornueckue 0coOEHHOCTH: CTAOMIM3AIMS TTIOKa3aHUI HACTY-TIAeT B T€UeHUe 7 MUH (3TO
BpeMs OTHOTO M3MepeHus). Mcnonp3yercs st KOJM4e- CTBEHHOTO OTPEICIICHUS COCPKAHMS
MOHOB XJIOpPA B BOJHBIX PAaCTBOpax, MOUBE, MPOAYKTAaX MUTAHHUSL.

[Ipr MCTIONB30BaHWM ATYMKOB HUTPAT-HOHOB M XJIOPUI-HOHOB K CIICIMAIBHOMY pazb- &My
MYJIbTHIATYMKA MO JKOJOTHH HEOOXOIUMO MOAKIIOYATh MOHOCENEKTUBHBIN 3JIEK- TPOJ
(pabouwuii 371eKTpO), a Takxke AnekTpoa cpaBuenus (puc. 10).



Puc. 10. MoHOoCeneKTUBHBIN AaTUHK (IPHCOSAUHEHDI
JIEKTPO XJIOPHJI-MOHOB ¥ AJICKTPOJ CPABHEHHSI)

JlaT4uK KHCI0POAA — TMpeHA3HA4YeH AN ONpeNeNieHUs] OTHOCUTENBHON KOHIIEHTPALUU
kucnopona B Bo3nyxe. Jumanaszon msmepenus: ot 0 no 100 %. Paspemenue: 0,1 %. TexHno-
JIOTHYECKUE OCOOCHHOCTH: MPH HM3MEPEHUHU COJEpKAHUS Ta3a B BBIIBIXa€MOM BO3AyXe
HE00X0AMMO JepKaTh MEMOpaHy MaKCUMaJIbHO OJIM3KO KO PTY; BOCCTAHOBJIEHUE [TOKa3a-HUN Ha
BO3/yX€ NPOUCXOUT uepe3 | —2 MuHyThI (BpeMs audpy3un yepe3 MeMOpaHy).

JlaT4MK OKHCH YIJlepoa — H3MepseT KOHLEHTPAI[I0 MOHOOKCH/A yriepoaa (yrapHoro rasa) B
okpyxatomeit cpene. uanazon mmepenus: ot 0 go 1000 ppm (MunminonHsle gonu). Paspemenue
natuuka: 1 ppm. TexHonmormueckue OCOOEHHOCTH: MPU y4ETE B HCCIECIOBAHUM €WIE U COAEpKAHHS
KHCIIOpo/ia MOTpeOyeTcs MepecyeT U3 MUUIMOHHBIX J0J1eH B MPOLEHTHI A1 MPUBEICHUS K OJJHOM
pa3MepHOCTH (3HaYeHue B PPM ciaeayeT pazaeauts Ha 10 000).

Puc. 11. JlaTunku kuciaopo/a (caeBa) ¥ yrapHoro rasa (Crpasa)



JlaTynku Gpu3H0JOTHUeCKUX NOKA3aTe/lell OPraHu3Ma Yel0BeKa

JlaT4yHK TeMIepaTypbl Tejia — TpeAHA3HAYCH JJI1 HEPEPHIBHOTO U3MEPEHHUsI TEMIIEPATYpHhI Tela
B IOAMBINIeYHOHM BraauHe . OcHaImEH BEIHOCHEIM 30HA0M. JImana3on m3Mepenus: ot 25 go 50 °C.
Paspemenne nmarumka: 0,1 °C. Texnonorumueckas 0COOCHHOCTB: JUIi TOYHOTO WU3MEPCHUS B
[IOAMBIIIIEYHOH BIIaJUHE JODKHA HAXOJUTHCSA BCSI METAINIMYECKAs] YACTh 30H/1A.
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Puc. 12. latqvx TeMmiepaTyphl Tena

JlaT4nMK apTepHAJbHOr0 AABJECHHS — IO3BOJIIET U3MEPATh apTEPUAIBHOE [aBICHUE B
nuanasone ot 0 1o 250 mMm pt.cT. Pazpemenue garuuka: 0,1 MM pr.cT. JlaTuuk mo3BossieT
ONpEJeNUTh CUCTONMYECKOE, JUACTONMYECKOE AaBIEHHE, MyJlbC. B KOMIUIEKT JaTyuKa BXOIUT
CIelMalIbHAsl MaHXKeTa C YTATHUBAIOUIMM MEXaHW3MOM, HarHeTaTellb BO3AyXa C BO3YIIHBIM
KJIaMaHOM U TpyOKa Julsl MOAKIIOUEHUs K JAaTYUKy. TeXHOIOrHueckue ocoOeHHOCTH: HE00X0IUMO
KOHTPOJIMPOBATh MIIOTHOCTh MOJKIIIOUEHUS pa3beMOB, TPABIIILHOCTD MOJI0KEHNS MAHKEThl Ha
miede. Bo3ayx M3 MaHXeThl clefyeT CIHycKaTb paBHOMEPHO, MEUIEHHO, CJerka MPHOTKPHIB
KJIalaH HarHeTaTeJsl.

JlaT4uK myJibca — MO3BOJISIET HEMPEPHIBHO ONMPEENSATh YaCTOTy CEPJECYHBIX COKpPAICHHUI.
meeT BBIHOCHYIO KJIHIICY, HAJIEBaEMyI0 Ha Mmanel| Hcciaeayemoro. J[uama3oH u3MepeHus MyJibca:
ot 0 go 250 yn/mun. Paszpemenue: 1 yn/mun. TexHonmornyeckue 0oCOOEHHOCTU: CIEAYET
KOHTPOJMPOBATh NMPAaBUIbHOCTh HAJE€BaHUs KIMIICHI, T.K. IPU M3IMIIHE TTyOOKOM Ha/IeBaHUU
OHA TIepeJaBIMBAaeT MEJKHE KPOBEHOCHBIE COCY/bI Majiblla, YTO YMEHBIIAET TOYHOCTH
U3MEPECHU.

JlaTYMK 4acToThl ABIXaHMSI — TpEIHA3HAueH JUIl U3MEPEHHs YacTOThl JbIXaTebHBIX
JBWXKEHUH (IIMKJIOB «BIOX-BBIIOX») 32 €AMHMIY BPEMEHU. AHAIM3UPYETCS KOJIUYECTBO
COKpAIlleHU} TPYIHOM KIETKH U TepeaHeil OpIOIHON CTeHKH. B KOMIUIEKT JaT4Mka BXOIUT
Ha0Op TMTMEHWYECKHX HACAJOK, IUIOTHO HAJeBaeMbIX Ha JbIXaTelbHYI0 TpyOKy. /luamazon
mmepenust: ot 0 1o 100 rukios/mun. Pazpemmenue: 0,5 nukna/MuH.

JlaTYMK yCKOpeHMsI — OIpe/eNsieT YCKOPEHUE IBUKYIIMXCS OOBEKTOB MO TPEM OCAM
KoopauHaT. [lnamnazon uamepenus: ot —8 1o +8 g. Paspemenue narunka: 0,004 g.

Hatuuk JKI' — mnpenHasHaueH A W3MEPEHUsS JJIEKTPUUYECKOM aKTUBHOCTH CepAla.
Ormpenenser napaMeTpbl, HEOOXOJUMBIE IS TOCTPOEHHS 3JIEKTPOKAPIUOTPAMMBI C ITO-MOIIbIO
CIIELIMAJIBHBIX OJHOPA30BBIX HATENBHBIX MEAMLMHCKHUX 3JIEKTPOJIOB, MOCTABIISMBIX B KOMIUIEKTE C
natdyukoM. TexHonornueckue 0coOEHHOCTHU: rpaduK 3IEeKTPOKapAUOTrpaMMbl B IPOrPAMMHOM
00ecre4eHnH CTPOUTCS B OJHOM OTBE/ICHHUU.



JlaTuuK KHCTEBO# CWJIBI (3ProMeTp, CHJIOMEP) — HU3MEpSET CKUMAIOIIEE YCUIIHE,
cOo3/1aBaeMoe KUCThIO pyku. Jnamnazon uzmepenuii: ot —SOH 1o +50H u Bropoii Bapuant —10H
1o +10H (;u6o B kunmorpammax, rpammax). Pazpemenue: 0,02H.

Padora B mporpammHom oGecneuenun Releon Lite

B xommekte tmdpoBoii naboparopun Releon moctaBisieTcss mporpaMMHOe OOecCIeueHHe
Releon Lite na USB-¢ueni-nakonurene, a takxe Bluetooth-agantep s cBsa3uperucrparopa
JTaHHBIX ¢ OeCcIPOBOIHBIMY AaTurKamu (puc. 13).
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Puc. 13. O6umii Bun USB-¢uem-nakonurens (Bau3y) u Bluetooth-axanrepa (BBepxy)
Releon

Ycranorka 1O Releon Lite Ha peructpatop maHHBIX ¢ orepannoHHoM cucremoit Windows
MOXKET OCYIIECTBIAThCS Kak ¢ USB-(rem-nakonurens, Tak U ¢ caiiTa MPOU3BOIUTEIS,
yCTaHOBKa Ha MOOMIBbHBIE TeledoHbl (CMapT(OHBI) — TOIBKO C caiiTa MPOU3- BOAUTENS, CChLIKA
Ha KOTOPBIA MPHUBOJIUTCS B CIUCKE MCTOYHUKOB MHPopMaiuu nocobus. B mocrennem
cllydae JIOCTYyIHA YCTaHOBKa Ha ycTpoicTBa ¢ miarpopmamu Android u iOS. Iopsmox
ycranoBku 10 Releon Lite omrican B pyKoBOJCTBE, KOTOPOE BXOAUT B KOMIUIEKT MOCTAaBKH.
Anroput™ paboThl B IpOrpaMMHOM oOecriedeHnH Heclo-keH. ['paduuecku oH mpecTaBieH Ha
crneayronei cxeme (puc. 14)



Hauano pabotbl ¢

LumhpoBoun
nabopatopuen RELEON

YCTaHOBMTb NporpaMMHoe
obecneyenue Releon Lite
Ha Ball KOMNbIOTEp,
NAaHLWeT UK cuap'rdbou

OTKpbITH Nporpammy
Releon Lite

....... I/ 7

o
3 BcTaBuTb B pa3bem
USB dnewxy -
IEPCRATINN rna.

=V

Haxarb Ha emmylo 4
KHOMKY BK/IOYEHNA Ha
MynbTHAATYMKE

5 l'lepexmotmrbcn Ha

BknagKy Bluetooth u
Haxartb «[louck»
Mocne o6Hapyxexus
MYNbTHAATYHKA BbIOpATD U3
CnMCKa HeobXxoauMbIH
BaTYMK WK AATYUKK U
Haarb «[lyck»

---------------------------- —-/

Puc. 14. AnroputM paboTsI ¢ IporpaMMHBIM obecrieuenreM Releon Lite

[Ipu KM3yuyeHHUH eCTECTBEHHBIX HayK B COBPEMEHHOMW IIKOJIE OTPOMHOE 3HAUEHHE MMEET Ha-
TJSITHOCTh Y4eOHOro Mmarepuaina. HarmsmHocTe HaéT BO3MOKHOCTH ObICTpee M TITyOXKe yCBamBaTh
U3y4aeMylo TeMy, IIOMOTraeT pa3o0paThCs B TPYAHBIX I BOCIIPUATHS BOIPOCAX, U MOBBIIIAET HHTEPEC
K IIPEJIMETY.



Ludpossie nmaboparopunt «IlIKOIEHOrO KBaHTOPHMYMa» — 3TO KAueCTBEHHBIH CKAau4OK B CTa-
HOBJIEHHH COBPEMEHHOM €CTeCTBEHHO-Hay4yHOH Jaboparopuu. Bce mporpammuoe obecniedeHue Ha
PYCCKOM si3bIKe. MeTou4IecKre MaTepHasl pa3paboTaHbl POCCHHCKUMH METOIUCTAMHUU YUUTEISIMHU B
cooTBeTcTBUH ¢ DeaepalbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOro oOpas3oBartenbHOro Cranmapra mo
6uosoruu.

LudppoBeie mabopaTopum SBISIOTCS HOBBIM, COBPEMEHHBIM OOOPYIOBaHHEM JUIS TPOBEACHHUS
CaMBbIX PA3JIMYHBIX IIKOJIBHBIX MCCIECIOBAHUM €CTECTBEHHO-HAYYHOrO HampasieHus. C MX MOMOIIBIO
MOYKHO TPOBOAUTH PaOOTHI, KaK BXOSIINE B IIKOJBHYIO IPOTPaMMYy, TaK M COBEPILICHHO HOBBIE
UCCIICJOBAHMS.

Pabouasi mporpamma mo OuoJiOrHH I 5—9 KIaccoB ¢ HMCIOJIb30BAHHEM
oOopynoBanus neHrpa «Touka pocra»

Ha ©6aze mentpa «Touka pocra» obecreunmBaeTcsi peanusanus 0O0pa3oBaTENbHBIX IPOTPAMM
€CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOW HaIlpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHMAME 3aKOHOJATENbCTBA B chepe oOpasoBanus U ¢ yu€ToM pexomeHnamuii denepaabHOTO
orepaTopa yuebHoro rnpeamera «buonorusy.

OOpa3oBarenbHasi MporpaMMa IO3BOJIIET HHTETPUPOBATh pealii3yeMble 3/1€Ch IOJIXOJbI,
CTPYKTYpY H COJIep)KaHHUe MpU OpraHu3aluy o0ydeHus: Ouonoruu B 5—9 Kiiaccax, BHICTPOCHHOM Ha
6a3ze m000ro U3 AOCTYIHBIX yueOHO-MeTonueckux komiiekcos (YMK).

HcnonszoBanue ob6opynosanus nentpa «Todka poctay mpu peanusanuu nanuoi OIl mozsomnsier
CO3/aTh YCJIOBHUSL:

* IS PaCIIMPEHHS COJCPIKAHUS IIKOITEHOTO OMOJIOTHIECKOT0 00Pa30BaHMS,

* IS TIOBBIIICHHUS TTO3HABATENILHON aKTUBHOCTH O0YYaIOMIUXCS B €CTECTBEHHO-HAYYHOM

o0JacTy;

* IS Pa3BUTHSI TMYHOCTU PeOCHKA B TpoIiecce 00ydeHust OMOIOTHH, €ro CIOCOOHOCTEH,

(GopMHpOBaHUS U YAOBIETBOPEHUS COLMATBLHO 3HAUMMBIX UHTEPECOB M MOTPEOHOCTEH;

115 paboTHI C OJJAPEHHBIME IIKOTLHUKAMU, OpPraHU3AI[MH WX Pa3BUTHS B PA3ITHYHBIX 00JIaCTIX

00pa30BaTelIbHOM, TBOPYECKON AEATETBHOCTH.

[Tpumensst nudpoBsle 1a00OpaTOpUu Ha ypOKax OHMOJIOTHH, yYalllMecs CMOTYT BBIIOJHHUTH
MHO’KECTBO JIADOPATOPHBIX PaOOT U AKCIEPUMEHTOB IO IPOrPaMMe OCHOBHOM LIIKOJIBI.

buoJorus pacrenmii:

[pixanue nucteeB. [pixanue kopHew. Ilornomenne Bonbl KOpHSMH pacTteHuil. KopHeBoe
nasienue. Vcnapenune Boxael pacteHusamMu. PortocuHTe3. [IpIxaHnme ceMsH. YcCI0BHA NPOpacTaHHs
ceMsiH. TenoaoOuBbIe M X0JI0JOCTOUKHE PACTCHHUSL.

3oou0rus:

W3ydeHne ONHOKIETOYHBIX UBOTHBIX. V3ydeHHe BHEIIHEro CTPOEHHUS JI0KIEBOTO YepBs,
Ha0JI0JIeHHE 32 ero Mepe/BIKEHNEM M PeaklUsIMH Ha BHEIIHME pazapaxeHus. M3yuenue ctpoeHus
MOJUTIOCKOB TI0 BJI@)XHBIM Ipemnaparam. M3ydeHne MHOrooOpasusi 4IEHHCTOHOTUX IO KOJUIEKIHMSM.
N3ydenue ctpoeHust pui0 Mo BIakHbIM mpenapatam. V3ydenue crpoenus nrui. M3yuyenue cTpoeHus
MJIEKONIMTAIOIMX 10 BJIAXHBIM IpenaparaM. BojHble XUBOTHbIE. TeIuio- KpOBHBIE U
XOJIOTHOKPOBHBIE )KUBOTHBIE

YenaoBek ¥ ero 310poBhLe:

Nsyuenue kpoBooOpamenus. Peakuuss CCC Ha N03MpOBaHHYIO Harpy3Kky. 3aBHCHMOCTb MEXIY
Harpy3koil ¥ ypoBHEM dHepreTuueckoro oomena. 'a3oo0mMeH B n€rkux. MexaHu3M JErOYHOTO
npixanus. Peakuus JIC Ha dusmueckyro Harpysky. JKusHeHHas €MKOCTb JeTKUX. BwiaenutenbHas,
JbIXaTebHas ¥ TepMOperyasaTopHas GyHKIMs Koxu. JlelicTBre hepMeHTOB Ha cyOcTpar Ha IpuUMepe
KaTajasbl. [Iprcnoco6neHHOCTh OPraHu3MOB K Cpejie OOUTaHMUS.

O6mas Guosorus:

HeiictBue pepmeHTOB Ha CyOCTpaT Ha npumepe karanassl. Paznoxenune H202. Bnusaue pHepenst
Ha aKTHBHOCTb (epMeHTOB. DaKTOPBI, BIUSIOIINE HA CKOPOCTh Tpoliecca pOTOCHHTE3A.



W3ydeHue KI€TOK M TKAaHEH pacTeHUM U JKMBOTHBIX HAa FOTOBBIX MMKpPOIIpENapaTax U MX OIHCAHUE.
BblsiBeHME M3MEHUMBOCTH Yy OpraHu3MOB. BbIsBieHHE NpUCTIOCOONEHMH y OpraHM3MOB K cpesie
o0OnTaHus (Ha KOHKPETHBIX IPUMEPax).

Oco0eHHOCTH cOJep:KAHUSA CTPYKTYPHBIX KOMIIOHEHTOB padoueil NporpaMmbl
no OmoJornu B 5S—9 Kiaaccax ¢ MCnoJab30BaHMeM 000PYJ0BAHUS LEHTPa

«Touka pocra»
Conep:xkanue yueOHOro npeamera (Skjacc)
Buosnorus — Hayka o :KuBOM Mupe
Hayxka o xxwuBoit npupoaeCBoicTBa )KUBOTO
MeToap! u3y4eHus: IpUpoAblY BeTUUUTENbHBIE TPpuOops! CTpoeHue kineTku. Tkanu
3HAKOMCTBO C KJIETKaMH pacTeHU XUMHUECKHUi cocTaB kieTku [Iporeccsl
KU3HEJEATEIIBHOCTH KIIETKHBenKe eCTeCTBOUCIIBITATENH.
Mmnoroo0pa3sue ;KMBbIX OPraHU3MOB
[{apcTBa KxMBOW PUPOJIBI
baktepuu: ctpoeHne U JKU3HEAEATEIBHOCTD
3naueHue OakTepuil B MPUPOJIC U KU3HU YeroBekaPacTeHus
XKusotusiel puods1
MHuoroo6pasue u 3HaueHue rpudoBJInmaiitHuKu
3HaueHHUE KUBBIX OPraHU3MOB B IIPUPOJIE U KU3HU YEJIOBEKA
7Ku3nb oprann3moB Ha miaHere 3emusaCpeibl )KU3HU Ha TU1aHeTe 3eMilsi DKOJIOTMUECKue
(bakTopsI cpebl
[TpucnocoOieHns opraHu3MoB K KU3HU B npupoelIpupoanbie cooduiecTa
IIpupoausie 30861 Poccun
JKn3Hb OpraHn3MoB Ha pa3HbIX MaTepuKax Ku3Hb OPraHu3MOB B MOPSAX U OKeaHax YenoBek
Ha IJIaHeTe 3eMus
Kak nosiBuincs yenosek Ha 3emiie. Kak uesnoBek U3MEHsUT IPUPOLY
BaxxnocTh oxpaHbl )UBOro Mupa miaHeTsl. CoxpaHuM 00raTcTBO KUBOTO MUPA.
Conep:xanue yueoHoro npeamera (6 kiacc).
Hayka o pacrenusix — 00oTaHuKa
[MapctBO Pactenus.

Pa3znoo6pa3zue pacrenunit. OcOOEHHOCTH BHEIIHET0 CTPOSHUSI PACTECHUH.
MHuoroo6pa3ue KU3HEHHBIX (OPM paCTEHHH.

Knerounoe crtpoenue pactenuii. CBolicTBa pacTUTENBHOM KIETKH. TkaHM pacTeHUH.
Oprasbl IBeTKOBBIX PACTeHHUIT

Cewms, ero cTpoeHHE U 3HAUEHHE. Y CIIOBUS NpopacTaHus ceMsiH.KopeHs, ero ctpoeHue u
3HA4YCHHUE.

[ToGer, ero ctpoenue u pa3suthe. JIuct, ero crpoeHue u 3HaueHue. Credenb, ero CTpoeHue U
3HaueHue. BunonzmeneHHsiit mooder.

I[BeTOK, €ro CTpoeHNnEe U 3HAYCHHUE.

[Tnon. PaznooOpasue u 3HaUE€HHE TIII0/I0B.

OcHoBHBIE TpoLECCHI JKU3HEAEATeJIbHOCTH PACTEeHMIT

MuHepanbHOE IUTAHUE PACTEHUN U 3HAYCHUE

BOJbl. BOo3aylIHOE MUTaHKWE pacTEHUM-



dorocunTes.

Jpixanue u 0OMEeH BellecTB y pacTeHHi. Pa3MHOXKeHHE U OIUIOAOTBOPEHUE Y PACTCHHIA.
BereratnBHO€ pa3MHOXKEHUE PACTEHUN U €r0 UCIOJIb30BaHUE

4eJI0BeKOM.PocT 1 pazBuTue pacteHumil.

MHuoroo0pa3ue u pa3BUTHE PACTUTEIHLHOTO MUPa

CucremaTuka pacteHui, ee 3HaueHue s 0oTaHuku. Bogopocnu, ux MHOrooOpasue B
npupone.Otaen MoxoBuaasie. O01IasxapakTepUCTHKA U 3HAUYCHUE.

[Tnaynsl. XBomu. [TanopotHuku. Ux obmias

xapakrepuctuka. Otaen ['onocemennsie. O0mmas

xapakrepuctuka u 3Hauenue. Otnen [lokpsiTocemeHHbIE.

OO6mias xapakrepuctuka 1 3HaueHue.CemeiicTa kiacca

JBynonbHBIE.

CewmelicTBa ki1acca OnHOIONBHEIE.

Hcropuueckoe pazBUTHE pacTUTEIBHOTO MUpa. MHOrooOpasue u MporCXOxKIACHUE
KYJbTYPHBIXPACTEHUI

Hapsl Craporo u Hoeoro Caera.

IIpupoanbie coodmecTBa

[TonsiTrie 0 MPUPOIHOM COOOILIECTBE - OMOreoneHo3e u akocrucreMe.CoBMecTHas JKU3Hb
OpPraHU3MOB B MPUPOTHOM COOOIIECTRBE.

CmeHa pUpOoIHBIX COOOIIECTB U €€ TPUYUHBI.

Conepxanue yueOHoro npeamera (7xiacc)

OO01mme cBeieHUsI 0 ;)KUBOTHOM MHpe

300J10THs — HayKa O )KUBOTHBIX.CTpOeHHe TeJsa »KUBOTHBIX KiieTka, TKaHH, OpraHbl.
Hoauapcrso Ilpocreiimue, niau OxHOKIETOUYHBbIE

Tun Capxonossle, JKryTHKOHOCIBI

Tun Uady3opun. 3HaueHne npocTeiimmx.

ITognapcTBo MHOrOK/IeTOYHBIC. KHIIeYHOMOTOCTHBIE

CtpoeHue 1 KUZHEAEATENBHOCTh KHILIEYHOIIOJIOCTHBIX.

Tun Ilinockue, Kpyrisie, Konbyarsie yepsu
Tumn [1nockue yepsu. Tun Kpyrneie uepsu. Tun Konpuarsie yepsu Tun Mosuiocku
Tun Monmocku. Kitace bproxonorue.Knace J[BycTBopuaTbie MOJUTFOCKH.
Knacc 'onoBoHOTHE MOJIITIOCKH.
Tun Ynenucronorue
Tun Unenucronorue. Knace Pakoo6pazusieKinace [Taykoobpasnbie
Knacc Hacekomsie. Tun pazputus.OOmiecTBeHHbIE HACEKOMBIE.
Tun xopaosbie
Tun xopnossix. becuepennsie
Knacc Poi6b1. BHeminee v BHyTpeHHee cTpoeHue pbl0.CucteMaTnyeckue rpyIibl pelo
Knacc 3emHoBoanbie. Cpenia 0OMTaHUs U BHEIIHEe cTpoeHue.] 01080 AKU3HEHHBIH ITUKIL.
Paznoobpasue.
Knacc Ilpecmbikatoniecs. Buemnee u BHyTpeHHee cTpoeHre.PazMHokeHe 1 MHOrooOpasue
IIPECMBIKAOLIUXCS.
Kunacc IItuupsl. Buenmnee crpoenue. Ckenet nTuisl. BHyTpeHHee cTpoeHne NTHll.



Pasmuoxenue nrun.Paznoobpasue nru.

3HavYeHHE U TPOUCXOXKICHHE ITHUII.

Knacc Mnekonuraroniue. Bueninee u BHyTpenHee ctpoeHue. llpoucxoxaenue
MJIEKONUTAOMMX. Aiueknagymue.

Bricuive, ninaneHTapHble )KUBOTHBIE.

DKOJIOTMYECKHUE TPYIIbl MICKOMUTAOMINX.3HAUCHHE U OXPaHa MIIEKOIUTAIOIINX
Pa3BuTHe :XKUBOTHOI0 MHUPa Ha 3eMJle J[0ka3aTeabCTBa 3BOJIOLUHU KUBOTHOTO MHUpa
CoBpeMEHHBII )KUBOTHBIN MUP.

Conep:xanue yueoHoro nmpeamera (8 kiacc)
Beenenne. Opranusm yesoBeka: 001muii 0630p.
buonornueckas u conuanpHas npupoaa dveiaoBeka. Hayku o0 opraHusme dyenoBeka.
Crpykrypa Tena.Knetka: cTpoeHue, XUMUUYECKUN COCTaB U JKM3HEAESITENbHOCTh. TKaHMU.
CucreMbl OpraHoB B OpraHu3Me. YpOBHM oOpraHuszauuu opraiusma. HepBHas u
CyMOpaJIbHas PEryJsIsausl.
OnopHo-aBUraTe/ibHasi CHCTEMa.
CkeneT: cTpoeHue, COCTaB U coequHeHne Koctei. CKeseT royioBbl, TYJI0BHUIIIA,
KoHeuHocTei. [lepBas momouis nMpu NOBpeXIEHUAX ckeneTa. Mplel. Pabora Mblm.
Hapymenns ocanku umuiockocronue. Pa3BuTue ornopHoO-ABUraTeIbHON CUCTEMBI.
Kposb. KpoBooOpaiuenue.
Buytpennss cpena opranuzma. 3HaueHue KpoBHU U ee coctaB. Ummynurer. TkaneBas
COBMECTHMOCTb U niepennBanue kpoBu. CtpoeHue u pabota cepaua. Kpyru
KpOBOOOpaIIeHHUS.
JBmxkeHune muM@bI U KpOBH 10 cocyam. Perynsnus paboTsl cepalia i KpOBEHOCHBIX
COCY/JIOB.

[Ipenynpexnaenue 3adoneBaHuii cepaua u cocynoB. IlepBast momols npu KPOBOTEUSHUSIX.
JAbIxanmue.
3nauenue abixaHus. Oprasbl AbixaHus. ['a3000MeH B JErKMX M TKaHSAX. JlpIxaTenbHble
IBUKEHMS. Perymsauust npixanus. bosie3HM OpraHoB [bIXaHUs, HUX HPERyNpPEeXICHHUE.
[lepBast moMOILIb TPH MOPAKEHUSIX OPTAHOB JBIXAHUS.
IMumeBapenne.
3HaueHue nNuIy 1 ee cocta. Opranbl nuuieBapenus. [lueBapenne B pOTOBON MOJIOCTH U
Kenyake. M3MeHeHue NUTaTenpHBIX BELIECTB B KHUIICYHHUKE. Peryisuus nuiieBapeHus.
3a0oJieBaHNs OPraHOB MUIIEBAPEHUS.
OO0OMeH BelecTB M JHEPIrUH.
OOmenHble Tporeccsl B opranusme. Hopmel nutanus. Buramussl.
Beigesenue. Koxka.
Crtpoenue u ¢pyakuun novek. [Ipenynpexnenue 3adoneBannii mouek. CTpoeHue u
byukunkoxu. [ToBpexaenns koxu. Poib Koy B TepMOperyisiium. 3aKaiuBaHue.
IJHAOKPHHHAS CUCTEMA.
JKene3sl BHENIHEN, BHYTPEHHEN U CMEIIAHHOW CEKpelnn. [ OpMOHBI.
HepsHas cucrema. Opransl 4yBCTB.
3HayYeHHEe U CTPOCHHE HEPBHOM cUCTEMBbI. BereratnuBHas HepBHas cucteMa. CIIMHHOMN
Mo3r. I'ooBHOM Mo3r. Kak neiicTBYIOT opraHsl 4yBCTB U aHAJIN3aTOpbl. OpraH 3peHusl.
3putenbHbliaHanM3aTop.  3aboJeBaHUs u MTOBPEKICHUS rJias.
Opransbl ciyxa u paBHOBecus.  MxaHanmuzaTopbl. Opranbl OCSI3aHUSA,
0OOHSHUS U BKYyCa.
IloBenenue u ncuxmka.
Bpoxnennsie u mpuoOpeTeHHbIe (OPMBI TOBEACHHUS. 3aKOHOMEPHOCTH pabOThI TOJIOBHOTO
mo3sra. buonoruueckue putmbl. CoH u ero 3HayeHne. OCOOCHHOCTH BBICIICH HEPBHOU



NeATeILHOCTH  YeloBeKa. BHuMaHume ©  maMmsaTh. TeMmepaMeHT W XapakTep.
PaborocmocoOHOCT. Peskum JHs.

NuauBuayaj bHOe pa3BUTHE OPraHU3Ma.

[TonoBast cucrema uvenoBeka. HacnenactBennbie 3aboneBanus. bonesnu, nepeparoniuecs
MOJIOBBIM ITyTeM. BHyTpuyTpoOHOE pa3BuTHe opranu3Mma. Pazsutue mocne poxiaenus. O
Bpe;[e HapKOFeHHBIX BCIICCTB. HCI/IXI/I‘-IGCKI/Ie OCO6€HHOCTI/I JIMYHOCTH.

O0o00menne 1 NOBTOpPEHHMeE.

Conep:xxanne yueoHnoro npeamerta (9 kiacc)
Beenenue
buonorus — Hayka o xu3Hu.O01111e CBOICTBA KUBOTO.
MHoroo0pasue KUBbIX OPIraHU3MOB.
OCHOBBI VYCHNSA 0 KJICTKE
[{utonorus — Hayka o kieTke. MHOrooOpasue KieTok. XUMUYECKUI COCTaB
KJeTKU.OpraHn4eckre BelIeCTBAa KIIETKU.
Crpoenue kietku. [Ipokapuorudeckas kiierka. OpraHouabl KIETKU U UX (QYHKIUH.
N3y4eHUsKIETOK pacTeHUH U )KUBOTHBIX, M3ydueHue kiieTok OakTepuil.
OOMeH BellecTB U PHEPTUU B KieTke.buocunTes Genka B )KMBOH KIIETKE.
buocuntes yriesonoB — porocunre3.O0ecneueHne KIeTOK SHEpruei.
Pa3MHOXEHME KIIETKH U €€ )KU3HEHHBIHN LIUKIL.
3aKO0HOMEPHOCTH KM3HU HA OPrAHN3MEHHOM YPOBHE
Opranusm — OTKpbITast )KUBas
cucrema.llpumutuBHBIE
OpraHU3MBI
PacturtenbHbll Oprannsm u ero ocobeHHocTH. MHoroo6pasue pacteHuil. Opranu3msl
[IapcTBa TPUOOB U JINIIIAWHUKOB.

JKuBOTHBIN OpraHu3M u ero ocooeHHocTH. PazHooOpasue uBOTHBIX.CpaBHEHHE CBOWCTB
OpraHu3Ma yejloBeKa U KUBOTHBIX.
Pa3MHOX€EHME )KUBBIX OPraHU3MOB. THITBI Pa3MHOKEHUS OPTaHU3MOB.
NuauBuayaibHOE pa3BUTHE OpraHU3Ma — OHTOTEHES.
OO6pa3oBaHue MOJIOBBIX KIETOK. Meiio3. M3yueHne MmexaHu3mMa HacaeICTBEHHOCTH
OcHOBHBIE 3aKOHOMEPHOCTH HACJIEJOBaHUSI IPU3HAKOB Y
OpPraHM3MOB3aKOHOMEPHOCTH U3MEHUUBOCTH.
3aKOHOMEPHOCTH U3MEHUYUBOCTUOCHOBBI CENIEKIIMUA OpPraHU3MOB
3aKO0HOMEPHOCTH NPOVCXOAICHUS ¥ PA3BUTHUS KU3HHU HA 3emiie
[TpencraBienust 0 BOSHUKHOBEHUH KU3HU Ha 3emiie. CoBpeMeHHas Teopus
BO3HUKHOBEHUSDKU3HU Ha 3eMIIE.
Jupektopckast KOHTpoJIbHasi paboTadTarnbl pa3BUTUS KU3HU HA 3emie
[TpucnocoOuTeNnbHBIE YEPTHI OPraHU3MOB K HA3eMHOMY 00pa3y JKU3HU Y UeHHe 00 IBOJIOINH
Wnest pa3BUTHS OpraHu4ecKoro Mupa B 6uosoruu. OCHOBHBIE MTOJIOKEHHSI SBOTIOIIOHHOM
teopuu Y. [lapBuHa.
CoBpeMeHHbIE MTpeICTaBICHHUS 00 HBOJIIOIIMY OPTraHUYECKOTO MUPA.
Pe3ynbTaThl 5BOMIOLIMK: MHOTOOOpa3ue BUAOB U PUCTIOCOOIEHHOCTh OPraHU3MOB K
cpene.BoisiBieHre npucnoco0IeHHOCTH K cpefie oouTanus. Bun, ero crpykrypa u
ocobenHoctu. [Iporecc o6pazoBaHust BUOB — BUI000pa3oBaHue.
[ToHsiTHE 0 MUKPOABOJIIOLIMY U MaKpO3BOMIOIMHU.OCHOBHBIE HAIIPABJIEHUS BOJIIOLIUU.
[TprMepbI 3BOTIOLIMOHHBIX MpeoOpa3oBaHuii. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLMU
YenoBek — mpeICTaBUTENb KUBOTHOI'O MUpa
Jloka3zaTenbcTBa HBOJIFOLIMOHHOTO IPOUCXOKICHMS YEIIOBEKaDTaIlbl 3BOJIIOLUU BUAA
UenoBek pa3ymMHBIN.
YenoBeueckue pachl, UX POJCTBO U IPOUCXOXKICHUE.



UenoBek — Kak )XHUTeTb OMOCQEPHI U €€ BIUSHUE Ha IPUPO.Y.

3aKOHOMEPHOCTH B3aMMOOTHOIICHWI OPraHN3MOB U CPEbI

Cpenbl KHU3HH Ha 3eMIIe M 9KOJIOTHYECKHE (PaKTOPBI BO3ACHCTBHS Ha OPTaHU3MBI.
3aKOHOMEPHOCTH JCUCTBUS (PaKTOPOB CPeIbl HA OPraHU3MBI.

[Tprcnoco01eHHOCTh OPraHU3MOB K BIUSHHIO (haKTOPOB cpeabl. buoTnueckue cBs3u B
pUpPOJIE.

[Momynsiuu kak Gpopma CyIIecTBOBaHUS BUIOB B IPUPOJIE.

[TpupoaHOE COOOMIECTBO - OHOTEOIICHO3

[TonsiTue o OuoreoneHo3e U s3kocucreme. CocTaBleHHE CXEM IepeIadn BEIeCTB U
sHeprun.bruocdepa — riodanbHas IKOCUCTEMA.

Pa3Butue u cMmeHa OMOreo1eHO30B U €€ MIPUYNHBI

W3yueHne u onucanne 3KOCUCTEM CBOCH MECTHOCTH. BhIsiBIICHHE THITOB
B3aMMO/ICHCTBUAPA3HBIX BUAOB B 9KOcHcTeMe. MHOT0OOpaszne OMoreoeHo30B.
OCHOBHBIC 3aKOHOMEPHOCTH YCTOWYHBOCTH XKHBOW TPUPOJIBL. DKOJIOTHUECKUE MTPOOIIEMBI B
ounochepe. OxpaHa IPUPOIBIL.

PanponaibHOE MCII0JIb30BaHKUE TIPUPOJIBI U €€ OXpaHa.

[Tpupoansie pecypesl Pecniy6bmmku Jlarectan u mpo6aeMbl pariioHAIBHOTO
PUPOIOTIOIB30BAHUS

IInanupyembie pe3yabTaThl 00ydeHus mo kypcy «buosorus. 5—9 rkaacey .

JINUYHOCTHBLIMHU PE3VJbTATAMU OCBOCHUSA BBIITYCKHHKaMHU OCHOBHOM IIKOJIBI IIporpamMmel I10
OHOJIOTHH SIBIISIOTCS:

- 3HAaHWE OCHOBHBIX MPHUHIUIIOB W TIPAaBWJI OTHOIIEHHUS K >KMBOM TPHPOJE, OCHOB
3JI0pOBOT0 00pa3a >KU3HU U 3/I0pOBbECOEPETAOIINX TEXHOIOTHIA;

- popMupOBaHME TOHUMAHUS [IEHHOCTH 37J0POBOTO M 0€30MacCHOT0 00pa3a KU3HH;

- c(OPMHPOBAHHOCTh TIO3HABATEIFHBIX HWHTEPECOB M MOTHBOB, HAINPAaBICHHBIX Ha
U3ydyeHHe OJKUBOW NPUPOIbl; HMHTEUIEKTyalbHBIX YMEHUH (J10Ka3blBaTh, CTPOUTH
paccyXIeHHs, aHaIM3UpPOBaTh, CPAaBHUBATh, JEJaTh BBIBOJIBI H JIP.); ICTETUYECKOTO
OTHOILEHHS K )KUBBIM 00BEKTaM.

- (opMHpOBaHHE OTBETCTBEHHOTO OTHOIIECHUS K YYCHHIO, TOTOBHOCTH M CHOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOPA30BAHNIO HA OCHOBE MOTHUBALIMHU K OOYUYEHUIO 1 TO3HAHUIO

- GopMHpOBaHWE JMYHOCTHBIX TMPEJACTABICHUA O IICHHOCTH TIPUPOJABI, OCO3HAHHE
3HaYMMOCTH U OOIIHOCTH IN100AJIBHBIX MTPOOJIEM YETOBEUECTBA;

- GOpMHpOBAHUE HKOJOTHUECKOW KYJIbTYpbl Ha OCHOBE NMpPHU3HAHUS LEHHOCTHU >KU3HU BO
BCeX €¢ MpPOSBJICHUAX M HEOOXOJUMOCTH OTBETCTBEHHOIO , OEpeXHOro OTHOILEHHUS K
OKpyKarolencpene.

- CIIOCOOHOCTH BBIOMpATh IIEJIEBHIE M CMBICIOBBIE YCTAaHOBKM B CBOMX JI€HCTBHAX U
MIOCTYIKAXTIO OTHOIICHHIO K KHBOH MPHPO/IE, 3I0POBBIO CBOEMY U OKPYKAIOIIHX;

-yMEHHE CaMOCTOSITEJIbHO ONpEIeNsATh LEIU CBOEro o0y4eHHs, CTaBUTh U (POpPMHUPOBATH
Ui ce0si HOBbIe 3a7jaud B yucOe W MO3HABATEIbHOW JAEATEIbHOCTH, Pa3BUBATh MOTHBBHI U
MHTEPECHI CBOEH MM03HABaTEIbHOM 1EATEIIbHOCTH;

MeTanpeAMeTHRIMY _Pe3VALTATAMH OCBOCHHS BBITYCKHUKAMH OCHOBHOH  IIIKOJIBI
MIPOrpaMMBbI 110 OMOJIOTHHU SBIISFOTCS:

Pezynamuenvie VV/I:

- YMEHHE OpTaHM30BaTh CBOIO YUEOHYIO NESATEIbHOCTh: ONPENeNATh Lelb paboThl, CTABUTh
3aJ]auy, TUIAHUPOBATh — OIPENENSITh MOCIEI0BATENBHOCTD ACHCTBUI W TPOTHO3MPOBATH
pe3yabTatel paboThl. OCYIIECTBIATh KOHTPOJIb M KOPPEKIHUIO B cliydae OOHApyXeHHS
OTKJIOHEHUH W OTIMYMI TpU CIMYEHUH PE3yJIbTaTOB C 3aJaHHBIM dTamoHOM. OIleHka
pe3yabTaTOB PabOTHl — BBIJENICHHE H OCO3HAHKE YUYAIIUMCS TOTO, YTO YK€ YCBOEHO U UTO
el1e MOJIJIeKUT YCBOCHUIO, OCO3HAHNE KaYeCcTBa U YPOBHS YCBOCHUS,



- OBJIAJICHUE COCTABIISIIOIIMMHU UCCIIEI0BATENIbCKON U IIPOEKTHOM JEATEIbHOCTH, BKIIIOYAst
YMEHHMsI BUJIETh MPOOIEMyY, CTABUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBAaTh OIpEICICHH
MOHSITHSIM, KIIACCU(PUITUPOBATH, HAOIIOAATH, TPOBOJAUTH SKCIIEPUMEHTHI, JIETaTh BHIBOJIBI
M3aKIIIOYEHUS, CTPYKTYpUPOBATh MaTepHall, OObSCHATh, 10Ka3bIBaTh, 3alUIATh CBOU
unen; Kommynuxamugnvie YVJ/|:

- YMEHHE CIyIlaTh U BCTyHaThb B JUAJIOT, Y4acTBOBAaTh B KOJIJIEKTUBHOM OOCYXKICHHUH
npoOJjeM; HWHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE
B3aMMOJICICTBHE CO CBEPCTHHUKAMU M B3POCIBIMU; yMEHHE aJIeKBaTHO HCIOJIb30BaTh
peueBble CpencTBa JUIsl JUCKYCCUU M apTyMEHTAllUM CBOEH IMO3UIIMM, CPABHUBATH Pa3HBIC
TOYKH 3pEHUs1, apI'YMEHTUPOBATH CBOIO TOUYKY 3PEHHSI, OTCTAUBATh CBOIO MO3UIIHIO.

- YMEHHE OpPraHU30BHIBATH y4e€OHOE COTPYAHUYECTBO M COBMECTHYIO HACSTENBHOCTH C
YUUTEIeM W CBEPCTHUKaMH, paboTaTh WHAWBUAYAIBHO W B TPYIIE: HAXOIUTH OOIIee
pelleHre U paspernatb KOHGIUKTH Ha OCHOBE COTJIACOBAHUS MO3ULIUNA U YU€Ta HHTEPECOB.
®opMHUpPOBATH , APTYMEHTUPOBATH U OTCTaUBATh CBOC MHEHHE
Iloznasamenvnvie YV/I:

- yMeHHue paboTaTh ¢ Pa3HBIMH MCTOYHUKAMU WH(MOPMAIUU: TEKCTOM Y4eOHHKA, HAy4HO-
MOMYJISIPHOM JUTEpaTypo, CIOBApSMU U CIPABOUYHUKAMH, AHAIM3HPOBATh U OIICHUBATDH
uHpopmaruio, mpeoOpa3oBLIBATE €€ U3 OAHOU (POPMBI B IPYTYIO;

- YMCHHE CO3/1aBaTh , IPUMEHSIThH U MPEOOPA30BBIBATH 3HAKU U CHMBOJIBI, MOJICITH U CXEMBI
JUTSI pellIeHUsl yUeOHBIX U MO3HABATENbHBIX 3a/1a4

- yMeHHE padoTaTh C Pa3HBIMH HUCTOYHUKAMHU OHOJOTHYECCKOW HH(OpPMAIMH: HAXOIHUTh
Onoyoruveckyro MHGPOpPMAIMI0 B TEKCTE Y4eOHUKA, HAy4yHO-TIOMYJSPHOW IUTEepaTrype,
OMOJIOTUYECKHX CIIOBAPSX U CIIPABOYHUKAX

IlpeIMeTHRIMH Pe3VJALTATAMHU OCBOCHUS BBITYCKHUKAMU OCHOBHOMW IIKOJIBI IPOTPAMMEBI
10 OMOJIOTUU SBIISIOTCS:

-YCBOCHHE CHCTEMBI HAyYHBIX 3HAHUH O )KHBOW MPHUPOJIC M 3aKOHOMEPHOCTSX ¢ pPa3BUTHS
It HOpPMHUPOBAHUS COBPEMEHHBIX MPEICTABIICHUH O €CTECTBEHHOHAYYHON KapTHHE MUPA,
-popMuUpoBaHHE  TEPBOHAYANBHBIX  CHCTEMATH3UPOBAHHBIX  MPEICTaBICHUIA 0
OMOJIOTUUECKUX00BEKTAX, MPOIIeCccax, SIBICHUSX;

-OBJIa/ICHHE METOJaMH OMOJIOTMYECKON HayKu: HAOJIOJCHHE W ONMUCAHUE OMOIOTHYECKUX
O0BEKTOB M TIPOIIECCOB; MOCTAHOBKA OMOJIOTHUECKUX JKCIIEPUMEHTOB U OOBSICHEHUE HX
pE3yIbTaTOB.

-O0BSICHEHHE POJM OMOJIOTHMH B TMPAKTHYECKOW JCATEIHHOCTH JIOACH; MecTa W pPOJU
YeloBeKa B MPHUPOJE; POACTBA, OOIIHOCTH TMPOMUCXOXKICHHS W HBOIIOLUU DPACTEHUN H
KUBOTHBIX (Ha TIPUMEPE COMOCTABIICHUS OTACIBHBIX TPYII); PO PA3IMYHBIX OPTraHU3MOB
B )KM3HU Y€JIOBEKa; 3HAUCHUS OMOJIOTHYECKOT0 Pa3HO00pa3usl sl cCOXpaHeHUs: Ouocdepsl;
-bOpMHpOBaHHE OCHOB JKOJOTUYECKOW TPAaMOTHOCTH: CIIOCOOHOCTH  OIICHHBATh
MTOCIICACTBHS JCSITEILHOCTH YeIOBEeKa B MPUPOJE, BIUSHUE (PAKTOPOB PHCKA Ha 3JI0POBHE
YelloBeKa.

Y4eHuK HAYYHUTCH:

® XapaKkTepu3oBaTb OCOOCHHOCTH CTPOEHHUS M TPOLECCOB KU3HEACATEIHLHOCTH
O1oaoru4ecknx 00bEKTOB (KJIETOK, OPraHU3MOB), UX MIPAKTUUECKYIO0 3HAYUMOCTb;

® [IPUMEHATh METOJbl OMOJOTHYECKOW HAyKW JJIsl M3YYEHUS KJIETOK U OpPraHH3MOB:
NPOBOAMTH HAOMIOJEHHUS 3a JKUBBIMH OpraHM3MaMH, CTaBUTh HECJIOXKHBIE
OMOJIOTNYECKHEIKCIIEPUMEHTBI U OOBSICHATh UX PE3YNIbTaThl, OMUCHIBAT

® UCIOJb30BATh COCTABIIAIONINE HCCIEI0BATENBCKON U MPOEKTHOMN NEATENBHOCTH IO
U3YyYEHHIO JKUBBIX OPraHU3MOB (IIPUBOJAUTH J0KA3aTeNIbCTBA, KJIACCH()ULUPOBATH,



CPaBHUBATb, BBIABIATH B3aUMOCBS3N);

® OpUEHTHPOBAaTbCA B  CHUCTEME  IIO3HABATCIIbHBIX  LEHHOCTEH:  OLICHUBATH
UH(POPMALIKIO O KHUBBIX OPraHU3Max, MOJIYIaeMyI0 U3 Pa3HbIX HCTOYHHUKOB;

® IIOCIEACTBUA ACATEIBHOCTH YEIIOBEKA B IIPUPOLE.

Y4YeHHK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

e coOmoaTh MpaBuiia padoThl B KaOMHETE OMOIOTHH, C OMOTOTHIECKUMHU
npuOopaMy UMHCTPYMEHTAMU;

®  UCIOJIB30BATh MPUEMBI OKAa3aHUs TIEPBOM MTOMOIIH TIPU OTPABICHUN
STOBUTBIMU TPHOaMU, STOBUTBIMU PACTCHUSIMH, YKYCaX KUBOTHBIX; paOOTHI €
OIIPEIEIUTEISIMUPACTCHU;

e  BBHIpAIIMBaHUS U Pa3MHOKEHHS KYJIbTYPHBIX PACTECHHH, JOMAITHUX )KUBOTHBIX;

®  BBIIENATH ICTETHUECKUE JOCTONHCTBA OOBEKTOB KUBOW IPUPOIBI;

® 0CO3HAaHHO COOJIOAATH OCHOBHBIEC IPUHIIHITEI U PABHJIA OTHOIICHUS K KHBOK
HPpUPOLIE;

® OpPUCHTHUPOBATHCS B CUCTEME MOPAIBHBIX HOPM U IECHHOCTEH 110 OTHOLICHHUIO K
00BEKTaMKUBOW TIPUPOIBI (TPU3HAHUE BHICOKOHN IIEHHOCTH JKU3HU BO BCEX €€
NPOSIBJICHUSX,

9KOJIOTHYECKOE CO3HAHUE, SMOLIMOHAILHO-IIEHHOCTHOE OTHOILIEHHE K 00BEKTaM )KUBOMH
PUPOJIbI);
HAXOJUTh HH(OPMAIIHIO O PACTEHUSX U )KUBOTHBIX B HAYYHO-IIOIYJISIPHOM JIUTEpaTypE,

OMOJIOTHYECKUX CJIOBApAX U CIIpABOYHHUKAX, AHAJIM3UPOBATH, OLICHUBATH ecu NEepCeBOJAUTH

U3 OJIHOHM (POPMBI B APYTYIO;
BBIOMPATH 11€JIEBBIEC U CMBICIIOBBIE YCTAHOBKHU B CBOMX JICUCTBUSX M IMOCTYMKAX IO

OTHOUIEHUIO K KWBOW MPUPOJIE.

HDGJIMCTHI:I@ PE3VYIIbTAThI:

1)

2)

3)

4)

3)

(dopMHpoBaHUE [IEHHOCTHOTO OTHOILIEHUS K KHBOH MpPUpOJE, K COOCTBEHHOMY OpPTaHHU3MY;
MOHUMAaHUE POJI OUOJIOTHH B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHUHBI
MUDA;

YMEHHE TPUMEHSITHh CHCTEMY OMOJOTHYECKMX 3HAHWW: PaCKpBIBATh CYIIHOCTH >KHUBOTO,
Ha3bIBaTh OTJIUYHS JKUBOTO OT HEXHBOTO, MEPEUUCISATH OCHOBHBIE 3aKOHOMEPHOCTU Op-
raHu3anuy, (QYHKIMOHMPOBAHUS OOBEKTOB, SBICHHH, MPOIECCOB >KMBOW MPUPOJBI, IBO-
JIOIIMOHHOTO PAa3BUTHSl OPTraHUYECKOTO MHUpa B €r0 €AMHCTBE C HEXHBOW MPHUPOION;
c(OpPMUPOBAHHOCTh TPEJCTABICHUNA O COBPEMEHHOH TEOPHH JBOJIOIUU W OCHOBHBIX
CBU/JIETEIBCTBAX ABOJIIOLIUY;

BJI3JICHHE OCHOBAMH IMOHSATUHHOTO ammapara U HAyYHOTO sI3bIKa OMOJIOTHH: HCIIOIh30BAHUE
W3yYCHHBIX TEPMHHOB, TMOHATHH, TEOPHUH, 3aKOHOB M 3aKOHOMEPHOCTEH sl OOBSICHEHHUS
HaOJF0TaeMBIX OMOOTUUECKUX 00BEKTOB, SBICHUH U POIIECCOB;

NOHMMAaHUE CTMOCOOOB TONY4YeHHs OMONOTHYECKUX 3HAHWIA; HAIMYUE OMBITa MCHOJIL30BAHUS
METO/IOB OWOJIOTUHM C TETbI0 MU3YYCHHUS JKUBBIX OOBEKTOB, OMOJIOTMYECKUX SIBICHUNU H
NpOIIECCOB: HAONIO/IEHHE, OMHMCAHUE, MPOBEICHUE HECIOXHBIX OMOIOTMYECKHX OIBITOB H
SKCTIEPUMEHTOB, B TOM YHCJIE C MCTIOIb30BAaHUEM aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB U
WHCTPYMEHTOB;

YMEHHE XapaKTepu30BaTh OCHOBHBIC TPYIITbl OPraHU3MOB B CUCTEME OPraHMYECKOro MHpa (B TOM
YUCJ€ BHUPYCH, OaKTepWH, pacCTeHUs, TPHOBI, >KUBOTHBIC): CTPOCHHUE, IPOIIECCHI
KU3HENIEATEILHOCTH, HX TIPOUCXOK/ICHHE, 3HAUCHHE B TIPUPOJIE U KU3HU YEIOBEKa;



6) yMmenue OOBSICHATH IMOJOKEHHE YEIOBEKAa B CHCTEME OPraHMYEeCKOr0 MHpa, €ro MpOoHrcC-
XOXKJIEHHE, CXOJICTBA U OTJINYMS YEJIOBEKA OT >KMBOTHBIX, XapaKT€pU30BaTb CTPOCHHUE U
HPOLECCH KUZHEAEATENIBHOCTH OpraHi3Ma 4eJI0BeKa, €ro MpUCIoco0IEHHOCTb K Pa3-JIMUHbIM
9KOJIOTHYECKUM (pakTopam;

7) yMeHHEe ONKCHIBATh KIETKH, TKaHW, OPTaHbl, CHCTEMbI OPTaHOB M XapaKTEePU30BaTh BaKHEHIINE
OMOJIOrMYECKHE IPOLECCH] B OPraHU3MaX pacTEHU, )KUBOTHBIX U YEJIOBEKA;

8) chopMupoBaHHOCTH MPEJCTABICHHI O B3aMMOCBS3M HACJIEIOBAHUS TIOTOMCTBOM IPU3HAKOB
OT POJUTENBCKUX (OPM C OpraHu3aluell KJIETKU, HATMYHEM B HEl XpOMOCOM Kak HOCHTENeH
HaclieCTBEHHON nH(opManum, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIIEIOBAHUS TIPU3HAKOB;

9) chopmupoBaHHOCTS MpeACTABICHHI 00 OCHOBHBIX (PAKTOPAX OKPYXKAIOIMICH CPEIbl, HXPOIH B
KU3HENIeATeIbHOCTU U 3BOJIOLMY OPTraHMU3MOB; IIPE/ICTaBIECHHE 00 AaHTPOIIOreHHOM (haKTope;
10) chopmMupOBaHHOCTE MPEICTABICHAM 00 SKOCHCTEMax M 3HAYEHUH OHOpa3sHOOOpasus; O
r700aMbHBIX JKOJOTHYECKHX MpoOiIeMax, CTOSIIMX Tepe]] YeIOBEUeCTBOM M CIocodax ux

MIPEOOIICHHUS;

11) ymenne pemath yueOHBIE 3ajayd OHOJOTMYECKOrO COIEPKAHMS, B TOM YHCJIE BBISBIIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3U, NMPOBOJAUTH PAcu€Thl, JeNaTh BBIBOJABI Ha OCHOBAHHUU
MOJTy4YEHHBIX PE3yIbTaTOB;

12) ymenne co3maBath W NMPUMEHATH CIIOBECHBIE M TpadUueCKUe MOJIETH s OObICHEHHS
CTPOEHUS KMBBIX CHCTEM, SIBICHHH H IIPOIIECCOB KUBOH MPUPOIBL;

13) nounmMaHue BKJIa1a POCCUIMCKUX U 3apyOEKHBIX YIEHBIX B Pa3BUTHE OHOJIOIHYECKUX HAYK;

14) Bnajienne HaBbKamMu paboThl ¢ HHPOPMAIMEHl OHOIOIHYECKOTO COAEPKAHUS, TIPE-
CTaBJICHHON B pa3HOi (opMe (B BHUIE TEKCTa, TaOJUYHBIX JAHHBIX, CXeM, IpaduKoB,
JiarpaMM, Mojenel, H300pakeHui), KpUTUYECKOro aHaln3a WHPOPMAIUY U OIICHKH ee
JIOCTOBEPHOCTH;

15) yMeHne miaHMpOBATH IO PYKOBOACTBOM HACTABHHKA M TPOBOIMTH YYEOHOE MCCIIENOBAHHME WIIA
IPOEKTHYIO paboTy B 00jacTu OMOJIOTHH; C y4ETOM HaMEUYeHHOH 1enu (popMyIupoBaTh
npoOyieMy, THIIOTE3y, CTABUTh 33/1a4M, BHIOMPATh aJeKBAaTHBIE METOMBI ISl UX PEIICHHS,
(opMyIMpOBaTh BHIBOABL; MYOIHMYHO MPEACTABIATH MOTyYEHHBIE PE3YJIbTaTh;

16) ymeHre HHTETPHPOBATH GHONOTHYECKHE 3HAHUS CO 3HAHUSAMHE JIPYTHX yUCOHbBIX MPEIMETOB;

17) cpopMUpPOBAHHOCTH OCHOB 3KOJOTHYECKOW TI'PAMOTHOCTH: OCO3HAHHE HEOOXOMMMOCTH
JICWCTBHIA TIO COXPaHEHUIO0 OMOPa3HOOOpa3us U OXpaHe MPUPOTHBIX IKOCHCTEM, COXPAHEHHUIO U
YKPEIUIEHHIO 3/I0POBbS UEJIOBEKA; YMEHUE BHIOMPATD LIeJIeBble YCTAHOBKM B CBOUX AEHCTBUAX
U TIOCTYNIKaX MO OTHOMICHWIO K JKWBOH TPUPOJAE, CBOEMY 3I0POBBIO M 370POBBIO
OKPY’KaIOIINX;

18) ymenue wucronp3oBaTh MPUOOPETEHHBIE 3HAHHMS M HABBIKK U 3J0POBOr0 00pasa JKHU3HH,
cOaaHCHPOBAHHOTO TUTAHWS W (PU3UYECKOM AKTHBHOCTH; HENPUSTHE BPEIHBIX NPH- BBIYEK H
3aBUCUMOCTEH; yMEHHE NPOTHBOACHCTBOBATH JDKEHAYYHBIM MAaHMITYJISLUSAM B 00JacTu
3]10pOBbS;

19) oBnajiene TpHeMamMu OKa3aHHs TEPBOM IOMOINM YEJIOBEKY, BBIPANIMBAHHS KyJIBTYPHBIX
pACTeHHI U yX0/1a 33 JOMAITHUMH KUBOTHBIMH;

DopMBbI KOHTPOJIA

KonTpons pe3ynbTaToB 0Oyd4eHHs B COOTBETCTBHHM C JaHHOW 00pa30BaTEIbHOM MPOTpaMMOi
HPOBOAUTCS B (hOpME MUCBMEHHBIX M SKCIEPUMEHTAJbHBIX palboT, Mpe.rojaraeTcs MpOBEICHUE
IIPOMEKYTOUYHOM U UTOIOBOW aTTECTALINH.

Hpomemymounaﬂ ammecmauua

JITsi  OCyIIEeCTBIEHHSI TPOMEKYTOYHOW aTTECTAllMH HWCIONB3YIOTCS KOHTPOJIBHO-OIEHOYHBIE
MaTepuabl, 0TOOp CoAepk aHUs KOTOPBIX OPUEHTUPOBAH HA MPOBEPKY YCBOECHHS CHCTEMBI 3HAHUN U
YMEHHMI — WHBapHaHTHOTO SApa COJACPXKAHUS JEHCTBYIONMX 00pa3oBaTEIbHONW MPOTPaMMBI IO
Ouostorun i 0011e00pa30BaTeNbHBIX OpraHu3aluii. 3alaHus TPOMEKYTOUHOM aTTeCTalluU



BKIIIOYAKOT MaT€pHral OCHOBHBIX pa3Z€IOB KypcCa OMoJI0ruy.

ITAKET OHEHOYHBIX MATEPHAJIOB U KPUTEPUHN
OLHEHUBAHUAIIO IPEJMETY «bHOJIOT US1»

KOHmpOJleble usmepumeibHsle mamepuasl

B nmannOoM pasaciic MmpeaACTaBIAIOTCA KOHTPOJIbHO-U3MCPUTCILHBIC MAaTCpualibl, KOTOPLIC
HCIIOJIB3YIOTCA I ONIPEACIICHNA YPOBHA JOCTHXKCHUA O6y‘IaIOH_[I/IMI/IC5[ IIaHUPYEMBIX METa-

OPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB B paMKaX OpraHu3alnu TEKYIIErOo KOHTPOJIA YCIICBACMOCTU U
IIPOMEKYTOUYHOM aTTECTALIUN.

[Ipu opranuzamyy TEKyLIET0 KOHTPOJI YCIIEBAEMOCTH OOYYaroIIUXCs CIEAyeT yYUTHIBAThH
tpeboBarus ®I'OC OO0 k cucrtemMe OICHKH JOCTHXKEHUS TuaHupyeMbix pe3ynbtatoB OOIl, koTopas
JI0JKHA MTPeAyCMaTpUBaTh UCIIOIb30BaHUE PA3HOOOPA3HBIX METOI0B U (JOpPM, B3aMMHOAOMOIHSIOMINX
Ipyr napyra (CTaHTapTU3MPOBAHHBIE MUCHMEHHBIC W YCTHBIE pPaOOThHI, MPOEKTHI, MPAKTHYECKHE H
n1abopaTopHble pabOThI, TBOPUYECKUE PabOTHI, CAaMOAHAIU3 U CAMOOLICHKa, HAOIOICHUE, UCTILITAHUS
WHOE).

Br16op yka3zaHHBIX HUKE TUIIOB M NMPUMEPOB KOHTPOJIBHBIX HM3MEPHUTENLHBIX MaTepHallOB
00yCJIOBJIEH MENarornyeckoil U METOJMYECKOM 11e1eCO00pa3HOCThIO, C YYETOM MPEIMETHBIX
ocobeHHocTeil Kypca «buonorus 5—9 kiacey.

Tectol u 3aganus pa3paboTansl B cootBeTcTBUM ¢ hopmatom EI'D u 'HA, uto mo3Bosser aaxe B
paMKax yCBOEHMs IMPAaKTHYECKOW 4YacTH MpOrpaMMbl OTpadaThiBaTh 0OIIEy4deOHbIE U NpPEIMETHbIE
3HAHUS U YMEHUSL.

[lepedeHpb OLEHOYHBIX MPOLEAYP AOKEH OBITh ONTHMAIBHBIM U JOCTATOYHBIM ISl ONPEICTICHUS
YPOBHSI JTOCTHKEHHS OOYYaIOMMMUCS TPEIMETHBIX M METalmpelIMETHBIX pe3yiabTaToB. Dukcaius
Pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH OOYYAIOMIMXCS OCYIIECTBISIETCS B COOTBETCTBUH C
IPUHSTON B 00pa30BaTebHOM OpraHU3aii CUCTEMON OLIEHUBAHUS.

[IpenyiokeHHbIE TUTIBI K TIPUMEPBI 3aJaHUI:

* OpUEHTHPYIOT YUMTENsl B [MANa30HE KOHTPOJIBHBIX H3MEPUTEIBHBIX MAaTEpUANOB MO KypCy,
MIOMOTal0T Pa3HOOOPa3UTh 3aJaHUs TPEHHPOBOYHOTO, KOHTPOJIBHOTO M JIOMOJIHUTEIBHOIO
MOJlyJIel, KaK MHTEPAKTHUBHOIO BUAEO-ypOKa, TAK U TPAJAMLIMOHHOIO YpPOKa B paMKax
KJIACCHO-YPOYHOU CUCTEMBI;

* YUYHUTHIBAIOT BO3MOXKHOCTH YCBOEHHSI MaTepuaia, ¢ TOUKHU 3peHus ero quddepeHuanuu s
Pa3NUYHbIX KaTeropuil o0ydaroluXcsi, pa3HOr0 YPOBHS M3Yy4YEHHs INpPEAMETa, BO3PACTHBIX
0COOEHHOCTEM MJIaJmIMX IMIKOJIbHUKOB, a TaKkkKe MOTHBAlUOHHOTO M  IICHU-
X03MOILIMOHAJILHOTO KOMITOHEHTOB YPOKOB;

* TO3BOJISIIOT OTPabaThIBaTh HABBIKM, 3aKPEIUIATh MOJTYyYEHHBIE 3HAHHS U KOHTPOJIMPOBATH
pe3ynbTaThl 00y4eHHs, KaKk B XOJe KaXK/IOr0 YpOKa, TaKk M B paMKaxX UTOrOBOTO ypoKa MO
MaTepuaiy pasziena.

Crneuunduueckoit popmoit KOHTpoOIIS ABIsETCS padoTa ¢ mpubdopamu, J1abopaTOPHBIM

obopynoBanuem, MojieasMu. OCHOBHAS LENTb 3THX IPOBEPOUHBIX pabOT: OnpeiesieHle YPOBHS

Pa3BUTHS YMEHUI MIKOJBHUKOB paboTaTh ¢ 000py10BaHHEM U TPOBOAUTH IKC-

HepUMEHTAJIbHbIE UCCIIEeI0BaHNs, INTAHUPOBATH HAOIIOJCHHE WU OTIBIT, BECTU CAMOCTO-

ATEJBHO MPAKTHYECKYIO PaboTy.

3ajiaHie MOKET CUUTATHCS BHIIIOJIHEHHBIM, €CJIM 3alIMCAaHHbINH/BBIOPAHHBIN OTBET COB- MaaeT C

BEpPHBIM OTBETOM. 3aJ[aHHsl MOTYT OLIEHMBAThCS Kak 1 6ajiom, Tak ¥ OOJBIINM KOJIMYECTBOM B

3aBUCHUMOCTH OT YPOBHS CJIOXHOCTH 3a/IaHHf, OT KOJHYECTBA BBEIEHHBIX/BBIOPAHHBIX

OTBETOB, OT TUIIA 33/IaHUS.

Hopmut ouenox 3a ece 6udst nposepounsix pabom



«5» — ypoBeHb BBITIONHEHHS TPeOOBAHUI 3HAYMTENBHO BBIIE YOBICTBOPUTEIBHOTO:

* OTCYTCTBHE OHMHMOOK, KaK I10 TEKYLIEMY, TaK H MO TPebIAYyIIeMy yIeOHOMY MaTepHany;

¢ He 6oJee 0HOTO HEeT0UETA.

«4» — ypoBeHb BBIMOMHEHHS TPeOOBAHMI BBIIIE YAOBIECTBOPUTENHHOTO:
o Haymuuue 2—3 omuoOOoK 1 4—6 HeTOYETOB M0 TEKYIIEMY YIeOHOMY MaTepuay,
¢ He OoJee 2 ommOOoK ik 4 HeOUYETOB MO POIMICHHOMY MaTepHaIy;
* HCHONBb30BAaHUE HEPAIIMOHAIBHBIX IPHEMOB pEIICHHUs y4eOHOH 3a1auu.
«3» — J0CTaTOYHBI MUHUMAJBHBI YPOBEHb BBHIIONHEHHS TPeOOBAHMI, TPEIbABIIEMbIX KKOHKPETHOH
pabore:

o He Oonee 4—6 omubok win 10 HemOUETOB MO TEKyHmEMy y4eOHOMY MaTepHay;
¢ He Oonee 3—5 ommbOoK wiM He OoJee 8 HEIOYETOB M0 MPOUICHHOMY YY4EOHOMY MaTepHay.
«2» — ypOBEHb BBINIOJHEHUS TPEOOBAHMI HIDKE YIOBICTBOPUTEIHLHOTO:
o Hanuuue Oosee 6 ommOok win 10 HeTOYETOB 1O TEKyLIEMy MaTepHany;
* Oosee 5 ommboK it 6os1ee 8 HEOUETOB MO MPOHICHHOMY MaTepHAYy.

KOHTPOJIbHO-U3MEPUTEJIbHBIE MATEPHUAJIbBI
11O BUOJIOT U

1. Boibpath 0MH WM HECKOJIBKO MPABUJIBHBIX OTBETOB M3 MPEIOKEHHBIX BapranToB. Hay-Ka,
U3y4arolas rpuosl:

1) Bupycosnorus

2) MUKOJIOTHSI

3) 6oTanuka

4) MukpobHoIOTUst

OTBET: MUKOJIOTHSI

2. Vicrionb3ys 3HAHUS O TMTAHMH KUBBIX OPraHU3MOB, BBIIOJIHATE 3a/IaHHE.

VCTaHOBHTE COOTBETCTBHE MEXK/LY CIIOCOOOM MUTAHHUS ¥ OPraHU3MOM, JUIsi KOTOPOTO OH Xa-

paKTepeH.
OPI"AHU3M CIIOCOB ITUTAHUA
A) MATIIHK JTyTrOBO# 1) aBroTpodHOE
b) cunuiia 6ombas 2) retepotpodHOe

B) 6epéza nmoBucnas

I') onénoxk netHuit

J1) uryka oOsikHOBeHHASE)

KJIEBEP KpaCHBIN

3anummTe B TaOMUIy BBHIOPAHHBIE LUQPHI O] COOTBETCTBYIOIMMU OYKBaMH.
Orger:

A B B r i E
1 2 1 2 2 1

3. Beibepute /1Ba BEPHBIX OTBETA W3 IATH W 3AMUIIATE IUMPHI, 0 KOTOPHIMA OHH YKa3aHbLKuBbIe
OpTraHU3MbI CIIOCOOHBI BOCTIPUHUMATh BO3JEHCTBUS BHEIIHEH CPE/Ibl M pearkpoBaTh Ha HUX. B
IPUBEIEHHOM HIDKE CITUCKE HAMINTE 1Ba TEPMHUHA, KOTOPHIE OMMCHIBAIOT IIPO-
IIECCHI, IPOMCXO/ISIINE B OPraHU3ME.
1. Teixanue;
2. Pa3ipaxuMOCTh;
3. PaszMmHOXeHuE;
4. Bolaenenue;
5. Pedexc.
OTBeT: pa3pakuMOCTh, pedIekc.



4 . 3anojHuTe IPOIIYCKHU B TEKCTEC, BbI6paB OJIMH M3 BAPUAHTOB OTBCTOB, IIPECACTABJICHHLIX B BUIC
BEINIAJAIOIIEro cIiicka. BeTaBbTe B TeKCT «IlouBeHHOE MHUTaHHE paCTCHHﬁ>) MponyumeH-HbIC CJIOBA U3
MNPEAIOKEHHOI'O CIIMCKA. CioBa BCTaBIISITE B HYXXHOM YHCJIC U TAACKE.

ITouBeHHOE MUTAHKME PaCTeHUI

BonpmmHCTBY pacTeHmii mpucylie nouyBeHHoe nurtanue. Ero emé Has3wpiBaroT (A), Tak Kak
pacTeHusi OCyIIECTBIAIOT ero ¢ nomomsio (b). Baxnyro pons B 3Tom nponecce urpatot (B). Onn
nornomatoT u3 noussl (I'). Ilo cocynam mox aeiictBuem (/1) moriomEnnplid pacTBOpP MOIHU- MAETCS B
JIpyryue OpraHbl paCTEHUSI.

CHuCoK CIoB:
crebiieBoe;
. KOPHEBOE;
KOPEHB;
crebenb;
KOPHEBOM BOJIOCOK;
BEpXYLIEUHas T0YKa;
BOZIa C PacTBOPEHHBIMU MHUHEPAIBHBIMU BEIIECTBAMU;
MUTATEIbHBIN PACTBOD;
. KOPHEBOE [IaBJICHHE.
B Tabnuiy moa cooTBETCTBYIOMIMMH OyKBaMH 3alUIIUTE HUDPHI.

©ONDUTEWN

A B B r hi§

5. BoccranoBute BepHyIO TOCIIEI0BATEIHLHOCTD.3aIaHUS

0a30BOr0 YPOBHS

1. YcranoBute, B Kakoi MOCIEA0BATENBHOCTH PaOOTAIOT ¢ MUKPOCKOTIOM.

1) mocTaBbTe MHUKPOCKOII IITATHBOM K ce0e

2) TIOMECTHTE Ha TPEIMETHBIA CTONMK MHKPONpEnapar

3) HOMB3ysCh BUHTOM, IUIABHO OIyCTHTE OKYJISP

4) 1pu MOMOILM BUHTOB MEJUIEHHO MOHUMANTE TYOYC, TOKA HE MOSBUTHLCS YETKOE H300paKEHHE.

IIpaBUJIbHBIE OTBETHI:

1) mocraBbTe MHUKPOCKOII IITATHBOM K ce0e

2) TIOMECTHTE Ha TPEIMETHBIA CTONMK MHKPONpEnapar

4) py IOMOIIM BHHTOB MEJUICHHO MOTHUMAMTE TyOyC, ITOKa HEe MOSBUTHCS YE€TKOE H300paKEeHHE.

3a/1aHue MOBBIIICHHOTO YPOBHS CIOXHOCTH

1. YcTaHoBHTE TTOCIIE0BATENBFHOCTD YCIOKHEHHS PACTHUTEIHFHOTO MUPa HA 3eMile, HaunHas ¢
OJTHOKJIETOYHOTO OpraHu3Ma. 3alHIIUTe B TAOIHILY COOTBETCTBYIOIIYIO MOCIIEA0BATEIHHOCTHIUP:

1) Mxu

2) nuanobGakTepun

3) Bomopociu

4) MOKPHITOCEMEHHbIE

5) ronocemennsie

6) mamopoTHUKH

[IpaBUIIbHBIE OTBETHI:

1) unanoGakTepuu

2) BoxOpOCH




3) Mxu

4) nmanopoTHUKH

5) ronocemennsie

6) OKPBITOCEMEHHBIE

6. BoccTaHoBUTE TOMAMUCH

[MoanuiuTe CTPENKH HA PUCYHKE U3 TPEATI0KEHHOTO IEPEyHS.

A.Bona O | »
Bb. Yrnexucnnii -
ra3B. Kucnopoz . g

I'. Oueprus Comnnia

7. 3amonaute ITYCTBIC KJICTKHU B Ta6J'II/II_Ie.

K PUCYHKY, Ha KOTOPOM M300pakeH Iporecc GoTocuHresa.

Buojorunyeckne HayKH

Vuenue ? I'eneruka ? Mounexysip- ?
0 Hasi Guosorus
KIICTKE
? buonorus Hzmenyu- VYayumenue ? VYuenue o
pa3BUTHA TKA- | gocmb MOPOJ KUBOT- MPOUCXOXKIC
Hel u Hacneo- HBIX U COPTOB -HUM KU3HH
CMBEHHOCMb pacTeHuii




TemaTnyeckoe mJIaHUPOBaHHE

TemaTnueckoe NIaHUPOBaHHE MaTepHAJIa B 5 Kilacce
«bHOJIOI'USAA — HAYKA O ) KUBOM MUPE»

Yacts 1. buosnorus — Hayka 0 )KUBOM MUpE

Yacts 2. MHOr00Opasue KUBbIX OPraHH3MOB.

Yacts 3. Kusdp OprairM3MOB Ha IJIAHCTC 3CMJIA

Yacts 4. YUenosek Ha IUIaHETE 3eMITA

No Ileaesas yeranoska | Koi-Bo OcHoBHbIe BH/IbI 1eATe]TbHOCTH Hcnoas3o-
N Tema Copnep:xanue y 00yJalomuxcs Ha ypoKke/BHeY- BaHHe 000-
n/n YpOKa 4acoB
POYHOM 3aHATHH py/loBaHHe
1. Buosorusi — Hayka o :xkuBoM mupe (8 4)
1 MeTtobl u3yueHns Hcnonb3oBanue yse- OOBACHATH HA3HAUE- 1 Ymenue paboTath ¢ 1ab0paToOpHBIM Muxkpockorn
KMBBIX OPTAaHU3MOB: | JIMYUTEIBHBIX PUOOPOB | HHE YBEMMUUTEIbHBIX 000py10BaHNEM, YBETUUUTEIbHBIMH CBETOBOH,
HaOIIf0/IeHNe, U3Me- | TIpU U3y4EeHUH OOBEKTOB | MPUOOPOB. npubopamu. M3ydyats ycTpoicTBO MU- | LIM(PPOBOI

peHue, SKcnepu-

KHUBOW IPUPOJIBIL. Y Be-

Paznnuats pyunyto n

KPOCKOIIa ¥ COOJTIO/IATh TpaBUIIa pa-

HUE OPTaHH3MOB.
Mmuoroo6pasue kie-
TOK. MeToibI u3yue-
HUSI JKMBBIX

Knerounoe crpoeHue
’KUBBIX OPraHM3MOB.
Knetka. Yactu knetku u
MX Ha3HayeHUe.

KJICTKU Ha PHCYHKAX
yueOHHUKa, XapaKTe-
PHU30BaTh UX 3HA4YC-
HUE.

MEHT. JIMYUTENbHbIC IPUOOPBI: | IITATHBHYIO JYIIbI, 0OTBI C MUKPOCKOIIOM.

Jlabopamopnas pa- | nynsl py4Has, ITaTHB- 3HaTh BEJINYMHY HOIYy- CpaBHMBaTb yBEINYEHUE JTIYIIBl U MU-

boma Ne 1 Has, MuUKpockon. P. I'yk, | 4aemoro ¢ ux nomo- KpOCKOIIa.

«M3yuenne yctpoii- | A. BaH JIeBeHryk. YacTu | LIbIO YBEIHUYCHHUS. [Tony4aTh HaBBIKK PabOTBI C MUKpO-

CTBA yBEJIUUYUTEIb- MHKpockona. Mukpo- CKOIIOM IIPU M3YYEHHUH FOTOBBIX MH-

HBIX TIPUOOPOB» npenapart. [Ipasuna pa- KpOIIpEenaparos.

0OTBI C MUKPOCKOTIOM. CoOmopats mpaBuia paboTsl B Kabu-

HeTe, 00palleHus ¢ 1abopaTOpHBIM
0obopyoBaHUEM

Knerounoe ctpoe- Crpoenue knetku. Tkanu | BoiaBnats yactu Ymenue paboTaTs ¢ 1a00paTOPHBIM

000pyI0BaHHEM, YBEITHIUTEIHLHBIMU
npudopamu. Habmomats yactu u op-
TaHOUJBI KJICTKHA Ha TOTOBBIX MUKPO-
Tpernaparax moj MajbiM U OOJIbIIAM




[podomxeHue

Ne Ilenesas yeranoeka | Kon-o OcHoOBHBIE BH/IbI 1eSATEILHOCTH Hcnoan3o-
i Tema Conep:ixanne ypoKa qACOB 00yJaIOUIHXCS HA YPOKe/BHEY- BaHue 000-
POYHOM 3aHATHH py/lOBaHHe
2 | opraHu3MoB: Ha- [Tonsrue o Tkanu. Tkanu | CpaBHUBATDH XKHBOT- 1 YBEIMYEHUEM MUKPOCKOIIA X OIUCBI- | MHUKpOCKOII
Omtofienue, u3Mepe- | KUBOTHBIX M PACTCHUH. | HYIO U PACTHTENbHYIO BaTh UX. U poBOIA,
HUE, SKCIIEPUMEHT Ux pyHKmm. KJIETKH, HAXO/IUTh Paznuuarh oT/€NbHBIE KIETKH, BXOAS- | MUKpOIIpena-
Jlabopamopnas pa- YepThl UX CXOJICTBA U ue paTsl
b6oma No 2 pasmuyus. B COCTaB TKaHU.
«3HaKOMCTBO C Pa3nuyate TKaHM Ku- 0O06001aTh U PUKCUPOBATH PE3YIIbTA-
KJIETKaMM pacte- BOTHBIX U pacTeHHH Tbl HAOJIIOICHUH, /IENaTh BBIBO/IbL.
HUI Ha PUCYHKAX y4eOHH- Coburoath paBuia paboTsl B KaOu-
Ka, XapaKTepu30BaTh HeTe Ouosoruu, oOpamieHus ¢ 1ado-
UX CTpOEHUE, 00BsIC- paTOpHBIM 000PYI0BaHHEM
HATB UX (QyHKIIHH.
3 OcobeHHoCTH XUMHU- | XUMHUYECKUI COCTAB Pasnuyate Heopranu- 1 HabnrogaTe 1eMOHCTpAIMIO OTBITOB
YECKOI0 COCTaBa KIIETKH. YECKHE U OpraHuye- YUMTENEM, aHAIM3UPOBATh UX pe-
KUBBIX OPraHM3MOB: | XMMHUYECKHE BEIIECTBA | CKHE BEIECTBA KIIET- 3YJIBTAThI, A€ATh BHIBOJBI.
HeopraHudyeckue u | kinetku. Heopranuye- KU, MUHEpAJIbHBIE CO- AHanu3upoBaTh MPEACTaBICHHYIO Ha
OpraHM4ecKye Be- CKHE BEILIeCTBA KIETKH, | JIH, OOBSICHATD UX pUCYHKaX y4eOHHKa MH(POPMALHIO O
I[E€CTBA, UX POJIb B VX 3HAUEHUE 1711 KJIETKH | 3Ha4YeHue /i opra- pesynbTaTax onbiTa, paboTas B mape
OpraHusme v opranusma. Opranuue- | HU3Ma. YMmeHue paboTtath ¢ 1a00paTOPHBIM
CKHUE BEIIECTBA KIIETKH, 00opyaoBaHHEM
VX 3HAUEHME [ )KU3HU
OpraHu3Ma H KJIETKH
2. MHoroo0pa3sue xkuBbix opranmsmon (11 u)
bakrepun. Muoro- | bakrepuu: cTpoeHne n XapakTepru3oBaTh OnuceiBath pazHooOpasHbie popmbl | PaccmaTpuBa-
oOpasue 6akTepuil | KU3HEAEITEIbHOCTb. 0COOEHHOCTH CTpOe- OaKTepHabHBIX KJIETOK Ha PUCYHKE Hue OakTepuit
bakrepuu — npuUMHUTHB- | HUSI OaKTepU. yueOHUKa. HaroToBBIX
HBIE OJTHOKJIETOYHBIE Op- Pa3nuuaTh MOHATHSA: «aBTOTPOQBDY, MHUKponperna-
ranu3Msl. CtpoeHue 6ak- «TEeTEPOTPORBI», «IPOKAPHOTHDY, paTaxcuc-
tepuil. PasMHO)eHHE «QYKapHOTBI». [IOJIb30BAHUEM




podomkeHue

Ne Ilenesas yeranopka | Kon-o OcHoOBHBIE BH/IbI 1eSATEILHOCTH Hcnoan3o-
Tema Conepxanue 00yyamuxcsi Ha ypoKe/BHeY- BaHue 000-
n/n YpOKa 4acoB
POYHOM 3aHATHH pyAOBaHHe
3 OakTepuii 1eneHueM 1 XapakTepu30BaTh MPOLECCHl JKU3HE- | IUPPOBOTO
KJIETKU HajBoe. bakre- JeATeNbHOCTH OaKkTepuy Kak TpoKa- | MUKPOCKOIA.
puM Kak camast IpeBHsIs pHOT. DNeKTpoH-
IpyIIa OpraHu3MOB. CpaBHHBATh U OLICHUBATH POJIb OaKTe- | HbIE TAOIHIIBI
[Ipoueccs! xu3Henes- puii-aBTOTPO(OB U OaKTEpHil-TeTepo- U TJIAKaTHL.
TENBHOCTH OAKTEpHIL. Tpo¢oB B 1pupoze Y MeHHe paboTath
[Tonstue 06 aBToTpOdax ¢ 1ab0paTOpHBIM 000PYIOBAHUEM,
U reTepoTpodax, mpoxa- YBEIHMYUTEIBHBIMU TPUOOPAMHL.
pUOTax U 3yKapuoTax
4 Pacrenus. Muoro- | Pacrenus. XapakTepu3oBaTh 1 Pa3nuvath yacTu HBETKOBOTO pacte- OOHapyxe-
obOpasue pactrenuit. | [IpencraBnenue o ¢pno- | riIaBHBIE NPU3HAKH HUsI HA PUCYHKE YueOHMKa, BBIABUIaTh | HUE XJIOPO-
3HavyeHue pacTeHuil | pe. OTIM4UTEI HOE pacTeHui. NPENONI0KEH S 00 X QYHKIHAX. IUIaCTOB B
B IIPUPOJIE U U3HU | CBOMCTBO PaCTEHUH. CpaBHUBaTh 1IBETKOBBIE U TOJIOCEMEH- | KJIETKaxX pac-
yesioBeKa Xnopoduii. 3Hauenue HBIE PACTEHUs, XapaKTEPU30BaTh UX TEHUH ¢ uc-
¢orocunresa. CpaBHe- CXOZICTBO M pa3IH4Hsl. I10JIb30BAHU-
HHUE KJIETOK PAacTEHUH U XapakTepu30BaTh MXH, MAOPOTHUKH, | €M IU(pPOBO-
Oaxtepuit. [lenenue XBOIIH, IJTAYHBI KAK CIIOPOBBIE PacTe- | IO
11apCTBa PaCTEHUII Ha HUSl, ONPENENATh TEPMUH «CIIOPAy. MHUKPOCKOIIA.
TPYHIBL: BOJAOPOCIH, BbiABnATh Ha pUCYHKE yueOHHKa pa3- | DJIEKTpOH-
IIBETKOBBIE (IIOKPHITOCE- JUYKS MEXIY PaCTeHHAMH Pa3HBIX HbIE TaOIHIIbI
MEHHBIE), TOJI0CEMEH- CUCTEMAaTUYECKUX TPYIIII. ¥ TLIAKATHI.

HbIE, MXH, TJIAYHBI, XBO-
MM, TaTIOPOTHUKH.
Crpoenne pacrennii. Ko-
pessb u mober. Crnoesu-
nie Bogopociei. OCHOB-
HbIE Pa3ITHYUs TOKPBITO-
CEMEHHBIX U
TOJIOCEMEHHBIX pacTe-
HUH. Poib IBETKOBBIX
PacTeHUH B KU3HU YENO-
BEKa

ConocTaBisTh CBOWCTBA PACTUTEINb-
HOU U OaKTepHalbHOM KIETOK, JeTaTh
BBIBOJIBI.

XapakTepu30BaTh 3HAYECHUE PACTEHUI
Pa3HBIX CHCTEMATHYECKUX IPYIII B
KU3HH YenoBekayMeHue paborath ¢
71abopaToOpHBIM 000PYIOBAHUEM, YBE-
JUYUTETBHBIME TPHOOPAMHL.




[podomxeHue

Ne leneas yeranoska | Koa-Bo OcHoBHbIe BH/bI J€ATeTbHOCTH Hcnoan3o-
i Tema Conep:ixanne ypoKa qACOB 00yJaIOUIHXCS HA YPOKe/BHEY- BaHue 000-
POYHOM 3aHATHH py/1oBaHue

5 | ’Kusotnsie. Ctpoe- | JKuBOTHBIE Pacnosnasats on- 1 XapakTepu3oBaTh IPOCTEULINX 110 ['oToBUTH MU-
HHE KUBOTHBIX. [IpencraBnenue o pay- | HOKICTOUHBIX U pUCYHKaM yueOHHKa, OTTUCHIBATh HX Kporipernapar
Mmuoroo0Opasue xu- | He. OCOOEHHOCTH KH- MHOTOKJICTOYHBIX JKH- pasinyue, Ha3bIBaTh YaCTH HX TeEJA. KYJIBTYpBI
BOTHBIX, UX POJIb B | BOTHBIX. OJHOKJIETOU- BOTHBIX Ha PHCYHKaX CpaBHuBaTh cTpoeHHE Tena aMEDbI ¢ ame0.
HPUPOJE U KU3HU Hbl€ 1 MHOTOKJIETOUHBIE | y4eOHMKA. KJIETKOH 3yKapHoT, JIeaTh BbIBOJIbL. OOHapyxe-
4esioBeKa opraHu3mbl. Poib xxu- Ha3biBaTh MHOTOKJIETOUHBIX XKHBOT- HUE 0J1-

BOTHBIX B IPHPOJIE U HbIX, N300paKEHHBIX HA PUCYHKE HOKJIETOYHBIX
KM3HU YeNoBeKa. 3aBu- yueOHHKa. KUBOTHBIX
CHMOCTb OT OKpY’Karo- Pa3nuyath 0ecrio3BOHOYHBIX U T10- (mpocTeii-
e cpesibl 3BOHOYHBIX JKUBOTHBIX. IIMX) B BOJI-
OOBACHATH POJIb JKUBOTHBIX B JKM3HH | HOM Cpejie ¢
4eJIoBEKa U B PUPOJIE. UCIOJIb30Ba-
XapakTtepr3oBath (aKTOpbl HEXUBOM | HHEM LUPO-
TNPUPOIBI, OKA3bIBAIOIIME BIMAHME HA | BOTO MHKpPO-
KU3HENIEATENBHOCTh KHBOTHBIX Y Me- CKOTIa.
HUe paboTaTh ¢ 71a00paTOPHBIM 000- | DJIEKTPOH-
Py/IOBaHMEM, YBEIMUNTEIBHBIME MPU- | HBIE TAOMHIIBI
6opamu. ¥ TTaKaTBI.

6 «Habmonenue 3a Jlabopamopnas paboma | I'0TOBUTE MHKpOIIpe- 1 Habmronathb 3a IBH)KEHUEM KMBOT- ['oToBUTH MU-
HepeBUKEHUEM Ne 3 napaTt KyJlbTypbl UH- HBIX, OTMEYaTh CKOPOCTh U HampaBie- | KpompenapaT
KUBOTHBIX» «HaOmonenne 3a nepe- | Qysopuii. HUE JIBUKEHUS], CPAaBHUBATh TEPE/IBU- | KyJIbTYpbl HH-

JIBUKEHUEM JKMBOTHBIX» | M3yd4aTh jKMBBIE Opra- KEHHUE IBYX-TPEX 0COOEH. by3opuii.
HH3MBI T10]] MUKPO- ®opMynHpoBaTh BEIBOI O 3HAYECHUN N3zyuarts xu-
CKOIIOM IPH MaJIOM JBIKECHHUS 115 JKUBOTHBIX. BBIE OpraHu3-
YBEIUYEHUH. DuKCcHpOBaTh PE3yNBTATHl HAOMIOAE- | MBI IO M-

HUI B TETpaju. KPOCKOIIOM
CoOmoats mpaBuia paboTHl B Kabu- | TpU MaJioM
HeTe, 00palleHus ¢ 1ab0paTOpHBIM YBEITUYEHUH.
000pyTIOBaHUEM. HaOmronars
YmMeHue padboTaTh ¢ 1a00paTOPHBIM 3a JIBUKCHH-
000py10BaHHEM, yBEIHIUTEIBHBIMU eM JKHBOT-
npudopamu. HBIX,




podomkeHue

Ne Ilenesas yeranopka | Kon-o OcHoOBHBIE BH/IbI 1eSATEILHOCTH Hcnoan3o-
Tema Conepxanue 00yyamuxcsi Ha ypoKe/BHeY- BaHue 000-
n/n YpOKa 4acoB
POYHOM 3aHATHH py/loBaHue
OTMeYaTh
CKOpOCTb U
HalpasJieHUe
JIBUOKCHUS,
CpaBHMBATh
DNeKTpoH-
HBIE Ta0JIUIIBI
¥ TUTAKAThL.

7 | MHoroo0pasue MHoroobpasue u 3Haue- | XapakTepu3oBaTh 1 [loapasnensats muisnoyHsle rpudsl Ha | ['0TOBUTH MU-
rpu- 00B, UX poJib B | HUE TPUOOB. CTPOEHHUE LUIANOYHbIX IJTaCTUHYATBIE U TPyOyYaThIe. Kpornpenapar
npu- poae u xku3Hu | CTpoeHue NUIANOYHBIX | TPUOOB. OnuchiBaTh CTPOEHUE IIIECHEBBIX KYJIbTYpPbI
4eJo0-BeKa. rpu6oB. [1necHeBbie rpuOOB 10 PUCYHKY yueOHHKA. JIPOKIKEN.

rpulBbl, X UCTIONB30BA- OODBACHATH TEPMUHBI «aHTUOMOTHK» U | M3ydaTh
HHE B 3/[paBOOXPaHEHUU «TIEHULUJUTUH. IJIECHEBbIE
(aHTHOMOTUK TIEHUTIMII- Pacrio3HaBats che100HBIE U SIOBU- rpuOBI TIOA
nuH). OHOKIIETOYHbIE Tl TPUOBI HAa TAONHULAX U PUCYHKAX | MHKPOCKO-
rpubsl — gpoxoku. Ux yueOHUKa. TIOM TIPH Ma-
UCIIOJIb30BAHUE B XJIE- VYyacTBOBaTh B COBMECTHOM 00CYX/Ie- | JIOM YBEIH-
OonedyeHny 1 MIBOBape- HHU NpaBUJI cOOpa U UCTIONIb30BAHUS | YEHHH HA T'0-
ann. Cpeno0HBIE U A10- rpuOoB. TOBBIX I\
BuThIe rpulsbl. [IpaBuna OOBsACHATH 3HAUYECHUE TPHOOB I Ye- | MHKpOIIperna
cbopa u ynotpeOneHus JIOBEKA U 711 TPUPOJBI -paTax.
rpu6oB B numty. [Tapasu- ONEeKTpOH-
TUYecKue Tprosl. Pomb HbIE TaOJIHUIIBI
¥ TUTaKaTHI.

rpubOB B IPUPOIE U
’KU3HU YeNOBEKa

3. JKu3Hb opranuzmoB Ha miaaHere 3emis (7 )




[podomxeHue

OcHoBHBIE BHUJBI T€ATCIbHOCTH

HUcnoan3o-

Ne Tema Coaepxanue Uenepast yeratonka | Koa-o 00y4alomuXCcs HA yPoKe/BHEY- Banue 000-
n/n YpOKa 4acoB
POYHOM 3aHATHH py/lOBaHHe

8 | BuusiHue Okonoruyeckue Gpakto- | Pasmuuars noHsTHS: 1 N3yunth peiicTBue paznuunbix dakro- | Lludposas
IKOJIOTU-YECKUX PBI CPEJIBL. «IKONOTHYECKUHA (ak- POB cpefbl (CBET, BIAXKHOCTb, TEMITE- nabopaTopus
(akTopoB Ha VcnoBus, BIUSIOMINE HA | TOPY, «(aKTOp HEXHU- parypa) Ha OpraHu3Mbl, IPUBOJUTh I10 3KOJIOTUH
OpraHU3MBbl ’KHU3Hb OPraHU3MOB BOM IIPUPOABI», «(paK- IpUMEpPBI COOCTBEHHBIX (raTumk

B IIPUPOJIE, — DKOJIOTU- | TOp KUBOHM HPUPOABD, Ha0JI10/1IeHU. ApryMEHTUPOBATh OCBELIEHHO-
yecKue (paKTopbl Cpelibl. | aHTPONOIeHHbIH (ak- JESTENbHOCTb YEJIOBEKA B IIPUPOLE CTH, BJIAXKHO-
@DakTOphl HEXKUBOU TOp». XapaKTepU30BaTh KaK aHTPONOTeHHbIN (pakTop CTH U TeMIIE-
HpU-POJIbL, HaKTOPBI JEUCTBHE PA3INYHbIX Brinonuenue nabopatopHoii paboThl. | paTypbl)
’KUBOH IIPUPOZIBI U (paxkTOpOB CpesIbI Ha
AHTPOIIOTEH-HBbIE. OpraHU3MBl, IPUBOJUTD
ITpumepsl 3xo0rN- IIPUMEPBI
4eCcKHX (aKTOpOB COOCTBEHHBIX

HaOJII0CHUI.

TemaTnueckoe MiIAHHPOBaHHe MaTepHaia B 6 Kiaacce
«BHOJIOT'USA — HAYKA O PACTEHUAX»

Yacts 1. Hayka o pactenusx

Yactb 2. Oprabl pacTeHui

Yactp 3. OcHOBHBIE MPOIECCH KU3HEAEATEINPHOCTH pacTeHnitYacTh

4. MHoroo0pasue u pa3BUTHE paCTUTENLHOTO MHpa YacTs 5.

[Tpuponusie coobmiecTBa

No Tena Conepacanne lleneras yeranoska | Ko-go OCHOB;I;IG BH/IbI 1eAITeJbHOCTH I/Icn_o.msona

o/ ypoxa YACOB y4aommxcst Ha HHe
YPOKe/BHEYPOUHOM 3aHATHH obopyno-
BaHue
1. Hayka o pacrenusix — 0oranuka (4 )

1 Knerounoe crpoe- Knerounoe crpoenue CTpoenue pacTuTenb- 1 [IprBOUTH TPUMEPHI OJHOKIIETOY- Muxkpockorn
HUE OPraHU3MOB. pacTeHUM. HOM KIIETKH: KJIETOY- HBIX U MHOTOKJICTOUHBIX PACTCHHI. U pOBOIA,
Knerku pacrenuil. CBOMCTBA paCTUTENILHON | Hasl CTEHKA, 1o, LH- Paznuuars ¥ Ha3bIBaTh OpPraHOM[IbI MHKpOIIpena

KJIETKU. TOILIa3Ma, BaKyOIIH, KJIETOK PaCTECHHH. -patsl




podomkeHue

No T c Ilenenast yeranoka | Koa-go OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
o/ eMa oepikaHue ypoka YACOB o0yyarommxcst Ha -HHe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHue
ITonosoe pazmHo- Knerka kak ocHOBHas mactusl. XKusuene- XapakTepHu3oBaTh OCHOBHBIE
keHue. Poctu paz- | CTpyKTypHas e€IMHHULA ATEIBHOCTD KJIETKH. IIPOLIECCHI JKU3HENEATEIHOCTH
BUTUE OPraHU3MOB pacTeHusl. Jlenenue KIeTKu. KIIETKU.
Kierka kax xuBas cu- 0000111aTh 3HAHKUA U [EJIaTh BBIBOJLI
crema. OcoOeHHOCTH 0 B3aUMOCBSI3U Pa0OTHI BCEX YacTei
PaCTUTENBHON KIETKH KIIETKU.
BbIABIATD OTIMUMTENbHBIE IPU3HAKH
pPacTUTENILHOW KJIETKU
VMenue paboTtats ¢ 1a00paTOPHBIM
000pyI0BaHKUEM, YBEIMYUTEILHBIMU
npudopamu.

2 | Knerkn, Tkanu u op- | TkaHu pacteHumit. ITonsTHe 0 TKaHM pac- 1 Onpenensrs NOHATHE «TKaHbY. Xa- Mukpockon
ranbl pactenuil. O1- | [lonstue o TkaHu pacre- | TeHuil. Bunpl Tkaneit: paKTepu30BaTh OCOOEHHOCTH CTpoe- | LHU(POBOH,
JIMYUTEIbHbIE IPU- Hull. Bunabl TkaHei: OCHOBHas, TOKPOB- HUA U QYHKIMY TKaHe# pacTeHUH. MHKpOIpena
3HAaKH )KUBBIX Opra- | OCHOBHas, IOKPOBHa, Hasl, IPOBOAILAS, VcrTaHaBnMBaTh B3aMMOCBS3b CTPOE- | -paThl
HHU3MOB [IPOBOJAIIIAs, MEXaHH- MexaHuyeckas. [Ipu- HUA ¥ QYHKIMH TKaHeH.

yeckas. [[pUunHbl OSB- | YMHBI IOSABIEHUS TKa- OObACHATb 3HAUECHHE TKAHEH B JKH3-
JIEHUS TKaHEH. Hel. Pacrenne kak HU paCTCHUS.
OO6o01ieHue u cucteMa- | LEJIOCTHBIN KUBOM O06001maTh ¥ CUCTEMaTU3HPOBATh
TU3ALMs 3HAHUH [0 MaTe- | OpTaHu3M, 3HAHUSA 110 TEME, JeIaTh BBIBOJBL.
puanam temsl «Hayka o COCTOSILLUIHI3 KIETOK OtBeyath Ha UTOTOBBIE BOIIPOCHI Te-
pacTeHusIX — O0TaHUKa». | M TKaHEH. MBI, BBITTOJIHATD 3aJaHUS

2. Opransl pactenuii (8 )

3 Cewms, ero ctpoenne | Cems kak opra pas- CrpoeHue ceMeHu: 1 OOBICHATH POJIb CEMSIH B IPUPOJIE. Pa6ota
Y 3HAUCHHE MHOKEHUSI PaCTEHUH. KOXYpa, 3apOJIbIL, XapakTepu3oBath GYHKIHMH yacTeil «CtpoeHue

3HaueHue CeMSH B IPU-
pOJie ¥ KM3HH YelloBeKa
Jlabopamopnas paboma
MNel

«Ctpoenue cemenu (a-
COJIH»

9HJOCIIEPM, CEMSAIO0-
. CtpoeHue 3apo-
Iblna pacteHus. J[By-
OOJIBHBIC U OAHOJ0JIb-
HbIE PACTEHHUS.
[TpopacTtanue ceMsiH.

CEMEHHU.
OnuchIBaTh CTPOEHKE 3apOIbIIIa
pacTeHus.

VYcranaBnuBaTh CXOICTBO
MPOPOCTKAC 3aPOBIIIEM CEMEHH.
OmuchIBaTh CTAAUK MPOPACTAHUS

ceMenu Qaco-
JIH»
Hudposas
Jaboparopus
TI0 SKOJIOTHH
(maTumk ocBe-
ICHHOCTH,




[podomxeHue

No Tena Coneprcanie Ileneras yeranoska | Koa-so Ocnonﬂgle BH/IBbI J1eSITeJbHOCTH Hcnonb3oBa
o/ ypoxa 4ACOB o0yyarommxcst Ha -HHUe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHe
I[IpopocTok, ocobeH- CeMsH. BBIABIATH OTIIMYUTEIBHBIE BIKHOCTU U
HOCTH €TI0 CTPOEHHS.. TNPU3HAKK CEeMSH JABYJOJbHBIX M O1- | TeMIepary-
HOZIOJIBHBIX PACTEHHUH. pBl).
Hcnonb3oBaTh HHOOPMALIMOHHBIE DJEeKTPOHHBIE
pecypchl IS MOJTOTOBKHU CO00IIIE- TaOJHUIIBL U
HUS O POJIM CEMSH B KU3HHU YeIIOBe- IUIAKaTBl.
Ka.
[IpoBoauTes HaOMOAEHUS, PUKCUPO-
BaTh UX PE3yJIbTAaThl BO BPEMS BBINOI-
HEHUS J1ab0paTOpHON PabOTHI.
Coburoath paBuia paboTsl B KaOu-
HeTe, o0palieHus ¢ 1abopaTopHBIM
obopysioBaHueM YMeHue paboTathb ¢
71a00paTOpHBIM 000PYJOBAaHUEM,
YBEIUYUTEIbHBIMU IPUOOPAMHL.

4 | Ycnosus 3HauCHUE BOJIBI U BO3- W3yuuts poss 3anac- 1 XapakTepu3oBaTh ponb BoJbl U Bo3- | Pabota
popacTa-Hus JyXa JUisl IpOpacTaHusl | HBIX NUTATEIbHBIX Be- JlyXa B IPOPacTaHUM CEMSIH. «YcnoBus
CeMsH CeMsH. 3amacHble MUTa- | LIECTB CEMEHU. TeM- OOBACHATH 3HAYCHHE 3aMACHBIX M- | MPOPACTAHUSA

TATENbHBIX BEIIECTB B MPOPACTAHUH | CEMSH».

TeNbHBIE BENIECTBA Ce-
MeHH. TemmeparypHbie
YCIIOBHS TIPOPACTAHHS
cemsiH. Ponb ceta. Cpo-
KU TIOCEBa CeMsIH

HepaTypHbIE YCIOBUA
MIPOPaCTaHMsI CEMSH.
Ponb ceta.

CEeMSIH.
OOBACHATH 3aBUCUMOCTH ITPOPACTa-
HUS CEMSH OT TeMIEPaTypHBIX YCIIo-
BHII.

[IporHo3upoBaTh CpPOKH TOCEBa ce-

MSTH OTJETBHBIX KYIBTYD.

VYMenue paboTaThb ¢ 1a00paTOPHBIM
000py10BaHNEM, YBEITHYUTEIbHBIMU
npubopamu.

3HaueHue BO-
bl ¥ BO3/TyXa
JUTs1 TIpopac-
TaHUS CEMSH.
Hudposas
nabopatopus
0 3KOJIOTUU
(maTumk ocBe-
LIEHHOCTH,
BIIAXHOCTU U
TEeMIEepary-

pBI).




podomkeHue

No T c Ileneras yeranoska | Koa-so OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
o/ eMa OI€PKAHHUE ypoka YACOB o0yuyawuuxcst Ha -HHEe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHue
DNEeKTPOHHbIE
TaOJIULIBI U
IUIAKaTBl.
) Kopens, ero crpoe- | Tumsl kopHEBbIX cucTeM | M3y4nTh BHEIIHEE U 1 Paznnuate u onpenenaTs THIBI KOp- Mukpockon
HME Y 3HaYECHHUE pactenuii. CtpoeHue BHYTPEHHEE CTpOe- HEBBIX CHCTEM Ha PHCYHKaX, Tepbap- | uupoBoid,
KOPHS — 30HBI KOPHS: HUE KOpHS HBIX 9K3EMIUISIPaX, HATypaIbHbIX MHUKpoOIIperna-
KOHYC HapacTaHHus, Bca- 00BEKTaX. patbl.Onex-
CbIBAaHUSI, IPOBE/ICHMUS, HazpiBaTh yacTu KOpHS. TPOHHBIE Ta-
nenenus, pocra. Poct YcTaHaBnMBaTh B3aUMOCBS3b CTpOe- | OJUIIBI U ITa-
KOpHs1, TeoTpomnusM. Bu- HUA U (PYHKIUHA YacTei KOpHS. KaThl.
JIOU3MEHEHHSI KOPHEH. OOBICHATH 0OCOOEHHOCTH POCTA KOP-
3HaueHue KopHeH B Hi1. [IpoBoauTh HaOMIOAEHNS 32 13-
IIPUPOJIE. MEHEHHSAMH B BEPXYIIEYHON YaCTH
KOpPHSI B IEPUO]T pOCTA.
XapakTepr30BaTh 3HAUEHHUE BHUJOU3-
Jlabopamopnas paboma MEHEHHBIX KOPHEH I PaCTECHHUI.
Ne 2 [IpoBoauTh HaOMIOACHUS M (UKCHPO-
«CrpoeHue KOPH: 1po- BATh MX PE3yJbTAaThl BO BPEMS BBIIOJI-
pocTKa» HEHUsI Tab0paTOpHO pabOTHI.
CobmonaTh TpaBuiia paboTsl B KaOu-
HeTe, oOpalieHus ¢ 1a00paTOpHbIM
obopyoBaHuEM
VYMeHue pabotaThb ¢ 1a00paTOPHBIM
000pyI0BaHNEM, YBEITMIUTETLHBIMU
npudopamu.
Jlucr, ero crpoenue | JIuct, ero crpoeHue u N3y4nts BHELIHEE U 1 Omnpenensrtb yacTu Jucta Ha repbap- | Mukpockon
Y 3HAYCHHE 3HAYCHHE BHYTPEHHEE CTPOEHHUE HBIX K3EMIUIIPAX, PUCYHKAX. U POBOH,
BHemnee crpoenue M- | JIKMCTA. PaznuyaTe mpocThie M CIOXHBIE JU- | MHKpOIIpera-
cra. BuyTtpennee crpoe- CThs. XapaKTepu3oBaThb BHYTpeHHee | parbl.BHyTpen

HHE JTHCTa. THITBI XKHIIKO-
BaHUA JIUCTHEB.

CTpOCHHUC JINCTa, €T0 YaCTH.

-HCC CTPOCHUC
JHCTA.




[podomxeHue

No T c Ileneras yeranoska | Koa-so OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
o/ eMa OI€PKAHHUE ypoka YACOB o0yuyarwuuxcs Ha -HHEe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHe
6 Crpoenue u QyHKIUH VYcraHnaBiauBaTh B3aMMOCBSI3b CTPOE- DNEeKTPOHHbIE
yCTbUIl. 3HAYCHHE JIUCTA HYSI 1 QYHKIHH JIHCTA. TAOJHIIBI 1
1715 pacTeHus: pOTOCHH- XapakTepr30BaTh BUAOM3MEHEHUS IUTaKaThl.
TE3, UCIapeHue, Ta3000- JIMCTHEB PACTEHUN
MeH. JIucromnan, ero YMeHue paboTaThb ¢ 1a00paTOPHBIM
pOJIb B KU3HHU PACTEHUSL. 000pyI0BaHKEM, YBEITHYUTEILHBIMU
Bunousmenenus nu- npudbopamu.
CThEB
7 Crebenn, ero ctpoe- | Ctebenb, ero ctpoenue | M3yunth BHelHee 1 OrmmceiBaTh BHEIIHEE CTpoeHue cred- | Mukpockon
HUE U 3HAYCHUE Y 3HaYCHHE ctpoenue credmus. Tu- 711, IPUBOAUTH TIPUMEPBI PA3NUYHBIX | HU(POBOIA,
bl ctebneil. BHyTpen- TUIIOB CTEOJEH. MHKpOIIpena-
Jlabopamopnas paboma | Hee CTPOCHUE CTEOJIS. HasbiBaTh BHyTpeHHHUE yacTH ctebnst | patsl. «Cre-
Ne 4 «Bnemnee ctpoe- | OyHKIUU CTEOIS. pacTeHui U UX QYHKIUH. 0enb of1HO-
HHE KOpHEBUINA, KIyO- | Bu-mousmeHeHHs OnpenensTs BUIOU3MEHEHUS HAJl- JOJBHBIX U
Hsl, TyKOBUIIBD» cTe0JIs y HaJ3eMHbIX 3€MHBIX U MOJ3EMHBIX I0OETOB Ha JIBYI0JIBHBIX
Y TIOJI- 3€MHBIX pucCyHKaX, ¢oTorpadusx, HaTypadb- | pacTCHUII»
100eros. HBIX 00BEKTax. DJeKTpOHHbIE
M3y4ath u onuchIBaTh CTPOEHUE MOA- | TAONUITHI U
3€MHBIX 100EroB, 0TMEYATh UX pa3- | IJIAKaThI.
JTUYHUS.
®ukcupoBaTh pe3ynbTaThl HCCIE0-
Banuil. CobmozaTh mpaBuia paboThl
B KaOuHeTe, oOpareHus ¢ 1abopa-
TOPHBIM 000pyIOBaHUEM
3. OcHoBHBIE TpoIleccHl Ku3HeAessTebHOCTH pacTennii (6 4)
8 MunepansHoe nuTa- | MuHepanpHOE NUTaHKE VYcranaBnuBath B3au- 1 OOBACHATH POJIb KOPHEBBIX BO- Hudposas
HUE pacTeHU U pacTeHuil U 3HaYEHUE MOCB$I3b TIOYBEHHOT'O JIOCKOB B MEXaHU3M€ [IOUBEHHOT'O nabopatopus

3Ha4CHUC BOAbI

BOJIBI

Bona KaK
HEO0OXO0/IMMOE YCIIOBHE
MHHEPaIBHOTO

(MTOYBEHHOT0) MTUTAHHUSI.

NUTAHUSA PACTEHUHN U
YCIIOBUI BHEIIHEN
Cpelpbl.

[IATaHUS.
OG0CHOBBIBaTh POJIb IOYBEHHOT'O MU~
TaHUs B )KU3HU PACTCHUH.

10 SKOJIOTHH
(TaTuMK BIAXK-
HOCTH, OCBe-
HIEHHOCTH )




podomkeHue

No T c Ilenesas yeranoska | Koa-so OcHoBHbIe BH/IbI 1€ATeIbHOCTH Hcnoan3oBa
o/ eMa OI€PKAHHUE ypoka YACOB o0yuyawuuxcst Ha -HHEe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHe
HM3Bnedenue pacTeHnueM CpaBHUBATh 1 pa3iInyaTh COCTaB U
13 MOYBBI PACTBOPEHHBIX 3Ha4YE€HHE OPraHNYECKUX U MUHE-
B BOJIE MUHEPAJIbHBIX panbHBIX y00peHuit A1 pacTeHUH.
coneil. @yHKIMA KOpHE- Hcnonb3oBaTh HHOOPMALTMOHHBIE
BBIX BOJIOCKOB. [lepeme- pecypchl JUlsl TOArOTOBKY TIPE3eHTa-
IIEHUE BOJbI U MUHE- MU [IPOEKTa O IPUCHOCOOICHHOCTH
paJIbHBIX BEILIECTB 110 K BOJI€ PACTEHUI Pa3HbIX 3KOJIOrHYe-
pacTeHuto. 3HaueHue CKUX IpyIII
MHUHEpaJIbHOTO (TOYBEH-
HOT0) MUTaHus. THIIBI
yIoOpeHHii U UX POJIb B
KU3HU pacTeHHs. DKO-
JIOTHYECKHE TPYIIIIBI pac-
TEHHH 110 OTHOLIECHHUIO K
BOJIE
9 | Bo3aymnoe BoznymnHoe XapakTepu3oBaTh 1 [IpuBoauTH NpUMeps! opranu3mMoB — | Ludpposas
NuTa-HUE NHUTaHUEePACTEHUH ycJ0BHS, HEO0X0AuU- aBTOTPO(OB U reTepoTpooB, HAX0- | JabopaTopHs
pacTeHuii — — (hoTocHHTE3 MBbI€ JJIs BO3/1yLIIHOTO JIATh Pa3NHYUs B UX TUTAHAM. TI0 9KOJIOTHI
dorocunTe3 VenoBust 00pa3oBaHus | MUTAHHS PACTEHUH. OOGOCHOBBIBaTh KOCMUYECKYIO POJIb | (IaTUHK yriie-
opraHnueckux BemecTs | OOBACHATH POJb 3enéHbIX pacTenuil. Mcrnomnb3oBath KHUCJIOrO ra3a
B pacTeHUU. 3€NIEHBIE 3€JIEHBIX JIUCTHEB B UH(OPMAIIMOHHBIE PECYPCHI ATIS 1 KUCIIOPOJIa)
pacteHus — aBToTpodbl. | hoTOCHHTESE. MOJITOTOBKH COOOIIIEHUS O POJTH
[etepotpods! kKak mo- (oTocunTe3a Ha Haleil ManeTe
TpeOUTENN FOTOBBIX Op- BoinonHATh HaOMIOIEHUS U U3MEpe-
TaHMYECKUX BEIECTB. HUS
3Hauenue (HoTocHHTE3
B IIPUPOJIE
11 | JIpixanue u ooMen | JlpixaHue u oOMeH Be- XapakTepru3oBaTh 1 Bocnuranue 6epexHoro Hudposas
BEILLECTB Y PACTEHUH | LIECTB y PACTEHUH CYILHOCTb TIpoLecca OTHOLIEHHUSIK CBOEMY 310POBBIO, nabopaTopus

Pomb JbIXaHWA B ) KU3HU

IBIXaHUS Yy PACTCHUM.

NPUBHUTHE MH- Tepeca K U3y4CHHIO
npeaMera.

110 3KOJIOTHMH




[podomxeHue

No T c Ileneras yeranoska | Koa-go OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
o/ eMa OI€PKAHHUE ypoKa YACOB o0yuyarwuuxcs Ha -HHEe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHe
pactenuii. CpaBHUTENb- | YCTaHABIMBATh B3au- BhHINONHATE OTBIT, HAOMIOAAT pe- (maTumk yrie-
Has XapaKTepUCTHKa MOCB$I3b IIPOLIECCOB 3yJbTAThl U JIENaTh BHIBOABI 10 pe- KHUCJIOrO Ta3a
IPOLIECCOB JIBIXaHUS U | JbIXaHUS U (POTOCHH- 3yJIbTaTaM MCCIIEI0BAHMSA ¥ KUCIIOPO/1a)
(potocuntesa. OOMeH T€3a, IPOBOJUTh UX
BEILIECTB B OPraHU3Me CpaBHEHUE.
KaK BaXHEHINiA npu- Onpenensrtb NOHATUE
3HaK U3HU. B3aumo- «OOMEH BEIECTBY.
CBA3b IIPOIIECCOB JIbIXa- | XapaKTepH30BaTh 00-
HUSA U (POTOCUHTE3 MEH BELIECTB KaK
Ba)KHBIH NPU3HAK
KU3HH
4. MHoroo0pa3ue u pa3utie pacturenbHoro mupa (10 )

12 | Bogopociu, ux O6mias xapaktepuctu- | WM3yuuts ctpoenue u 1 Bolnenars u onuceBath cymecTseH- | Mukpockon
MHOTroo0pasue B ka. CTpoeHue, pa3MHO- | pa3MHOXKEHHE BOJIO- HbIE PU3HAKH BOIOPOCIIEH. U(pPOBOH,
Ipupoie ’KEHHE BOJOPOCIIEH. pocneit XapaxTepr30BaTh ITTaBHBIC YEPTHI, MHKpOTIperna-

Pa3noobpasue Bosio- JeXalue B OCHOBE CHCTEMAaTHKu BO- | patsl. (Of-
pocneit. Otaensr: 3ené- Jlopociei. HOKJIETOYHAs
Hble, KpacHble, bypeie Pacrio3naBaTh BOIOPOCIIM HA PUCYH- | BOJOPOCIb —
BOZIOPOCIIU. 3HaYECHHE Kax, repOapHbIX MaTepHaax. XJIaMUJIOMO-
BOJIOPOCJIEN B IPUPOJIE. CpaBHUBATh BOZOPOCIHN C HA3EMHBI- | Haja)

Hcmonp3oBanue BOIO-
pOcCIIel YeI0BEKOM

MM pacTeHHSAMH M HAXOIUTh O0LIHE
MPU3HAKU.

OOBACHATH TIPOLIECCH Pa3MHOKEHHUS
Y OJHOKJIETOUHBIX 1 MHOTOKJIETOY-
HBIX BOJIOPOCIIEH.

Hcnonb3oBath HHPOpMALIMOHHbIE
pecypchl A1 TOArOTOBKH co0011Ie-
HUS 0 3HAUEHUH BOJIOPOCIIEH B IIPH-
POJZie U JKU3HU YeJIOBEKa




podomkeHue

No T c Ileneras yeranoska | Koa-so OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
o/ eMa OI€PKAHHUE ypoka YACOB o0yuyawuuxcst Ha -HHEe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHe
13 | Otmen MoxoBuna- MoxoBunHsIE, N3yuuts cTpoeHue u 1 CpaBHUBaTh Npe/ICTABUTENEH pa3- Mukpockon
Hble. O0mas xapak- | XapakTep-Hble YepThI Pa3MHOKEHHUE MXOB JUYHBIX TPYII pacTeHUH oT/eNa, fe- | Hu(pOoBOI,
TEPUCTHKA U 3HaUe- | CTPOCHMS. JaTh BBIBOJIBL. MHUKpoIpena
HUE Kuaccer: [leu€nounnku n Ha3biBaTh CyLIECTBEHHBIE NPU3HAKA -partsL.
JIucrocrebenbHbIE, UX MXOB. (Char-nym
OTJIMYUTENbHbIC YEPTHI. Pacrio3HaBaTh mpejcTaBuTeNed MO- | — Kile-
Pa3mHosxenue (6ecro- XOBUHBIX Ha pPHUCYHKax, | TOYHOE
JI0€ U MI0JI0BOE) U pa3- repOapHbBIX MaTepualiaX, *XHUBBIX | CTPOCHUE)
BUTHE MOXOBU/IHBIX. 00BEKTaX.
Mo-X0BU/IHBIE KaK BbifenaTe NpU3HaKU NPUHAIIEKHO-
CIIOpO- BBIE PACTEHHUSI. CTH MOXOBHJHBIX K BBICIINM
3HaueHue MXOB B NpHU- CIIOpPO-BbIM PACTEHUSIM.
pOJI€ U KM3HU YEJIOBEKA. XapaxkTepu30BaTh MPOLECCHI pa3-
MHOYKEHUS ¥ Pa3BUTHUSI MOXOBHUTHBIX,
Jlabopamopnas paboma HUX OCOOEHHOCTH.
Ne 6 YcraHaBIMBaTh B3aUMOCBSI3b CTPOE-
«/3yuenne BHENIHEro HHS MXOB M UX BO3JEHCTBHA Ha
CTPOCHUSA cpeny oOuTaHus.
MOXOBH/THBIX CpaBHUBaTh BHEIIHEE CTPOCHHUE
pacTeHuiD» 3e1€HOro Mxa (KyKyIIKMHA JIbHA) U
Oenoro mMxa (carayma), oTMeyathb
UX CXOJICTBO U Pa3Iuyusl.
dukcupoBaTh pe3ynbTaThl UCCIEO-
BaHUM.
Cobmnronats npaBuia paboThl B Kabu-
HeTe, 00palleHus ¢ 1ab0paTOpHbIM
obopynoBaHueM
14 | Orpmen I'onocemen- | O6miast xapakrepuctuka | M3yuuts o0mryro xa- 1 BrusiBisaTe obmme ueptsl ctpoeHus u | Paborta c rep-

Hele. O0mas xapak-
TEPUCTUKA U 3HAYE-
HUE

ronoceMeHHbIX. Pacce-
JICHUE I'OJIOCEMCHHBIX
10 TIOBEPXHOCTH 3€MJIH.
O0pazoBanue ceMsiH

PaKTEPUCTHKY T0JI0CE-
MEHHBIX paCTCHUI

Pa3BUTHUS CEMEHHBIX PACTEHHH.
OcBauBaTb IpUEMBI pabOTEI € OMpe-
nenuteneM pacteHuil. CpaBHUBATh
CTPOEHHE CIIOPBI U CEMEHHU.

OapHBIM Marte-
puaiomMm




[podomxeHue

No T c Ileneras yeranoska | Koa-so OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
o/ eMa OI€PKAHHUE ypoka YACOB o0yuyarwuuxcs Ha -HHEe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHue
KaK CBHIETENBCTBO 00- XapakTepu30BaTh IPOLECCH pa3-
Jiee BBICOKOTO YPOBHS MHOKEHHMS U Pa3BUTUS T'OJIOCEMEH-
Pa3BUTHSA TOJIOCEMEH- HBIX.
HBIX 110 CPAaBHEHHIO CO [Iporuo3upoBaTh NOCIEICTBUS HEpa-
criopoBbIMH. OCOOEHHO- [IMOHAJILHON JIEATENbHOCTH YENOBEKa
CTU CTPOEHHMS U Pa3BU- JUIS1 )KU3HU TOJIOCEMEHHBIX.
THS MIPEICTaBUTEIICH Hcronb30BaTh HHPOPMAITMOHHEIC
Kiacca XBouHsle. ['oo- pecypesl Ui TIOATOTOBKY IIPE3EHTa-
CEMEHHBIE Ha TEPPUTO- LIUX TIPOEKTa O 3HAYEHUU XBOMHBIX
puu Poccun. 1x 3Haue- necoB Poccun
HUE B IPUPOJIE U KU3HU
4eJI0BEKa
15 | CewmeiictBa kiacca | OOmias xapaktepucti- | M3yuuts oburyro 1 BoizenaTs ocHOBHbIE MpH3HAKU Kinac- | PaboTta c rep-
JIByionbHbIE ka. Cemelictsa: Po3o- Xa-paKTEPUCTUKY ca JIBy10JIbHBIE. OapHBIM Marte-
1IBETHBIE, MOTBUILKOBBIE, | Ce- MEHCTB Kilacca OnuceIBaTh OTINYUTENbHBIE IPU3HA- | PHAJIOM
KpecTouserHsle, JIBy-1ONBHBIE. KH CEMENCTB KJlacca.
[Tacnénossie, CnoxHO- PacnioznaBate npezacraBurenei ce-
1BeTHble. OTIIMYUTEND- MEWNCTB Ha PUCYHKAX, FepOapHbIX Ma-
HbIE IPU3HAKHU Ce- TepHaliax, HaTypaJbHbIX 00BEKTaX.
MENCTB. 3HAaUECHUE B [IpumensaTh npuéMBI paboTHI C OTIpe-
MPUPOJIE U KU3HH YENo- JEITUTENEeM PacTeHUH.
Beka. Cenbckoxo3sit- Hcnonb3oBaTh HHOOPMALMOHHBIE
CTBEHHBIE KYJIBTYPbI pecypchl JUisl TIOATOTOBKU MPE3eHTa-
1MUY TIPOEKTa O POJIM PACTEHHH Kiac-
ca JIBynonbHBIE B IPUPOJIE H KU3HU
YyeJioBeKa
16 | Cemeiicta knacca | OOmas xapakrepuctuka. | M3yuuts oburyro xa- 1 Brinenats npusHaku knacca OHo- Pabora c rep-

OnHoO0JIbHEIE

CewmetictBa: Jluneiinsie,
JlykoBsie, 3naku. OT-
JUYUTENbHbIC TPU3HAKY.
3HaueHue B IPUPO/E,

PaKTEpUCTHKY Cce-
MelicTB Kiacca OqHo-
JOJILHBIE.

JIOJIBHEIE.
OHpGI[eJIHTB HpI/I3HaKI/I JCIICHUA
KiaccoB JIBynonbabie 1 OQHOI0Ib-
HBIC Ha CEMEHCTBA.

OapHBIM Marte-
pHuazoMm




podomkeHue

n/n

Tema

Conep:kanue

IleneBast ycTanoBKa
ypoka

Kou-Bo
JacoB

OcHOBHBIE BH/IbI /1eSITEJIbHOCTH
o0yyarommxcst Ha
YPOKe/BHEYPOUHOM 3aHATHH

Hcenoan3oBa
-HHE
odopyno-
BaHHe

JKM3HU 4desioBeka. Mc-
KJIIOUHTENIbHAS POJIb
3JIAKOBBIX PACTCHHIH

OnuceiBaTh XapaKTepHbIE YEPTHI Ce-
MelcTB Ki1acca OIHOI0IBHBIE.
[IpumensaTh préMbI paboTHI € OIpe-
JICTIUTENEM PaCTEHHH.

IIpuBOaUTH IPUMEPHI
OXpaHsSEMbIXBUJIOB.
Hcnonb3oBaTh HHPOPMALIUOHHEIE
pecypchl JUlsl TIOATOTOBKU MPE3EHTa-
UM IPOEKTA O MPAKTUYECKOM UC-
H0JIb30BAaHUU PACTEHUI CEMENCTBA
OnHOMONBHBIE, O 3HAUEHUH 3/1AKOB
JUISL ’KUBBIX OPTraHU3MOB

Yacts 1. O6ume cBenieHus 0 MUpe KMBOTHbIXHacTh
2. CtpoeHue Tena )KUBOTHBIX

TemaTnueckoe nIaHMPOBaHHEe MaTepHaJa B /
«BHOJIOTUA. PASHOOBPA3SUE OPI'AHU3MOB:

Yacrs 3. [Toamaperso [Ipocreiimme, nim OaaoknerounsieYacts 4
IHomnapcTBo MHOTOKIIETOUHBIE
Yactp 5 Tuns [Tnockue yepsu, Kpyrisie uepsu, Kompuarsie uepunYacts 6
Tun Mosmrocku

Yactp 7. Tun Ynenucronorue

Yacts 8. Tum Xopnossie. becuepennbie. Hamxmace PriosiYacts 9.
Knacc 3emHoBoaHbIE, M AMPuOUM
Yacts 10. Kimacc pecmpikatommecs, nin Pentummuacts 11.
Knacc Iltuner

Yacts 12. Knnacc MnekonuTatommue, uin 3sepuactsb

13. Pa3BuTHe XHUBOTHOTO MHUpa HA 3emJe

Kjacce
KUBOTHBIE»




Tema

OcHoOBHbBIE BHUABI JEATCJIbHOCTH

Coaep:xanue IleneBast ycranoska | Koa-Bo
n/n ypoka 4acoB 00yHalomuxcs Ha HCH_O;;: o
YPOKe/BHEYPOUYHOM 3aHATHH
odopyno-
BaHHe
2. Ctpoenue Teja JKMBOTHBIX (2 4)
1 Kierka Kierka Br1sBUTH CX0/CTBO U 1 CpaBHMBATh KJIETKU KUBOTHBIX U pac- | MuKpockon
Hayxka nuronorusi. paziuyue B CTPOCHUU TEHHH. 1 (pOBOH,
CrpoeHue KUBOTHOI ’KUBOTHOU U pacTu- Ha3zpiBaTh KJI€TOYHBIE CTPYKTYpPBI )KU- | MUKPOIpENa
KJICTKH: pa3Mephl U Gop- | TeabHOM KIETOK BOTHOM KJIETKH. -patsl.
MBI, KJIETOUHBIE CTPYKTY- Jlenath BBIBOJIBI O IPUUMHAX Pa3-
pbI, UX POJIb B KU3HEIE- JMYKA ¥ CXOZICTBA KMBOTHOM U pac-
ATEILHOCTH KIICTKH. TUTEIBbHOU KIIETOK.
CxonctBo u VYcTaHaBnMBaTh B3aMMOCBS3b CTpOE-
pa3nUuusl  CTPOCHUS HUS )KUBOTHOM KJIETKU C THUIIOM TIUTa-
KUBOTHOU 5 HUS
PACTUTEIBHON KIIETOK VMenue paboTtath ¢ 1a00paTOPHBIM
000pyI0BaHUEM, YBETMYUTEIHHBIMU
npubopamu.
2 | Tkanwu, opranbl u cu- | Tkanu, opransl u cucte- | M3yuuTh TKaHU: SMuTE- 1 Ha3zbiBaTh TUIBI TKaHEH )KMBOTHBIX. Mukpockon
CTEMBI OPTaHOB MBI OPTaHOB JMAbHbIE, COSIUHHU- VYcranaBnuBaTh B3aMMOCBSI3b CTPOE- 1 (poBoH,
Tkanu: snuTenuanbHble, | TETbHBIE, MBIIICYHBIE, HUS TKaHEH ¢ UX QyHKIUSIMH. MUKpOTIpena
COCMHUTENbHbIE, MbI- HEpPBHbBIE, UX XapaK- XapakTepu30BaTh OPraHbl U CUCTEMBI | -paThl

IIEYHBIE, HEPBHBIE, HX
XapaKTepHBIE MPH3HAKHL.
OpraHsl 1 CUCTEMBI Op-
raHOB, 0COOCHHOCTHU
CTpoeHHs U QYHKIHUI.

Tuns CUMMCTPHUH KHUBOT-

HOI'0, X CBSI3b C 00-
pa3oM KH3HH.

TEPHbIE IPH3HAKN.

OpraHOB KHUBOTHBIX.

[IprBOAMTH IPUMEPHI B3aUMOCBA3H
CHCTEM OpPI'aHOB B OPraHU3ME.
Beicka3bIBaTh MpeanoaokKeHus o mo-
CJIEJICTBUSIX HAPYILIECHUS B3aUMOCBSI-
31 OPTaHOB U CUCTEM OPTaHOB JUIS
opraHusma.

OmnuchIBaTh B3aMMOCBS3b 00pa3a
’KU3HH KUBOTHOTO U TUIA CUMMETPHU
Tela.




podomkeHue

OcHoBHbBIE BHBI TCATCJIbHOCTH

Ne Tema Conepxanue Ienesas ycranoska | Kou-Bo Hcnoiin30Ba
n/n YpPOKa 4acos 00y4ar0muxcs Ha -HHUe
YPOKe/BHEYPOUHOM 3aHSATHH
obopyo-
BaHHe
3. MoauapcrBo IMpocreiimme, win OxHokIeTouHbIe (4 1)

3 | O6was xapaktepu- | Cpena obutaHus, BHem- | Jlatb oOuryto xapakre- 1 BbIABIATH XapaKTepHbIE NPU3HAKU Muxkpockon
CTHKA [OJLapCTBa Hee ctpoenue. Crpoe- puctuky IIpocreii- noxuapersa [Ipocreiimmue, nm Oxn- 1 poBoii,
[Ipocreiimme. Tun | HUE U KU3HEEATEIb- LIMM, Ha puMepe Tu- HOKJIeTOuHbIe, THIIa CapKoJ0BbIE U MUKpOIIpera
CapxonioBble 1 HOCTb CapKOJIOBBIX Ha na CapKkoJOXKIyTH- JKT'YTUKOHOCLIBI. -paThl
KTY-TUKOHOCLIBI. npumepe ameObI-Ipo- KOBBIE Pacno3naBath npencraButeneil kmac- | (ame0a)
Knacc tes1. PasnooGpasue cap- ca CapkoJ0BbI€ HA MUKpOIIpEna-

CapkonoBblie KOJIOBBIX paTax, pucyHkax, poTorpadusx.
YcraHaBIMBaTh B3aUMOCBSI3b CTPOE-
HUA U QYHKUMH OpraHu3Ma Ha Npu-
Mepe aMEOBbI-TIpOTesl.
O60CcHOBBIBaTh POJIb MPOCTEHIINX
BIKOCUCTEMAX
YMeHue pabotaThb ¢ 1a00paTOPHBIM
000py10BaHNEM, YBEIHUUTEIbHBIMU
npubopamu.

4 Tun CapkopoBbie Cpena odurtanus, ctpoe- | Ha mpumepe 3BrieHbl 1 XapakTepu3oBath cpery 00MTaHUsS Mukpockon
VOKTYTUKOHOCIIBI. HUE ¥ NIEPEBUKEHUE HA | 3€JIEHOM M0Ka3aTh KT'YTUKOHOCLIEB. U(pPOBOH,
Knacc TIIPUMEPE 3BIIIEHBI 3€1€- | B3aUMOCBS3b CTPOE- VYcraHaBnuBaTh B3aUMOCBS3b Xapak- | MUKpPOIIpEna
KryrukoHoC-11bI HOW. XapakTep MUTaHWs, | HUS M XapakTepa Mu- Tepa MUTAHKSA U YCIOBUI CPEJIBL. -partsL.

€ro 3aBUCUMOCTb OT TaHUs OT yCIIOBUH OO00CHOBBIBAaTh BBIBO/J{ 0 (aBrye-Ha
yCIIOBHH cpenpbl. J{pIxa- | OKpyXaroen Cpensl. IPOMEXKY- TOYHOM MOJIOKEHUH 3eJieHast)

HHUEC, BBIACIICHUC U pas3-
MHOXkeHue. CoueTanue
IIPU3HAKOB )KMUBOTHOT'O U
pacTeHHs Y 3BIJICHBI
3enéHoi. PaznoobOpasue
KTYTUKOHOCIICB

IBIJICHBI 3€J1E- HOM.

[IpuBoauTH HOKa3aTeNbCTBA OoMEe
CIIO’KHOM OpraHU3aI[My KOJIOHHAIIb-
HBIX (OPM KI'YyTUKOBBIX.
PackpbIBaTh posib KI'YTUKOHOCLEB B
HKOCUCTEMAX




[podomxeHue

Tema

Koa-Bo

OcHoBHbBIE BH/BI TCATCJIbHOCTH

Conep:xanue IleneBas ycTaHOBKa Hcnoab30Ba
n/n YpPOKa JacoB 00y4aromuxcs Ha -HHUe
YpOKe/BHEYPOUHOM 3aHATHH
odopyno-
BaHHe
) Tun Uudysopun Cpena obutanust, ctpoe- | YCTaHOBHTH XapakTep- 1 BbIABIATE XapakTepHbIE NPH3HAKA Mukpockon
HUE U TIePE/IBUKCHIE HA | HbIC IPH3HAKU TUIIA tuna Uuady3opun. U (PPOBOH,
npumepe undysopun-ty- | Uuy3opuu u noka- [IpuBOIMTE MpUMEpPBI M XapakTepu- | MHUKpOIpena
(enbku. CBA3b yCIOXKHE- | 3aTh YEPThl YCIOXKHE- 30BaTh YEPThl YCIOXKHEHHUS OpPraHu- | -paThl.
HUSI CTPOCHUS MHDY30pHil | HHSI B KJICTOYHOM 3a1mu HHQY30pui 0 cpaBHEHUIO ¢ | (uHOY-
C TIPOLIeCCaMH X JKU3HE- | CTPOCHMHU. CapKOXXT'yTUKOHOCLIAMH. 30pus)
nearenbHocTH. PasHoo0- Habmonats npocteimx moju
pazue HHQy30pHuil. MHUKPO-CKOIIOM.
®ukcupoBaTh pe3ynbTaThl HalmOIE-
Jlabopamopnas paboma HUM.
Mol O600m1aTh UX, 1€JaTh BEIBOIEL.
«Crpoenue u nepensu- CoOuroaTh mpaBuia MOBE/ICHNS B
KeHue UHPy30puu-TY- kabuHeTe, oOpaleHus ¢ jabopatop-
benbku» HbIM 000pyZIOBaHHEM
4. MopuapcTBo MHorokeTouHbie (2 )

6 Tun O6mas xapak- | OOmue 4epThl cTpoe- W3yuuts cTpoeHne n 1 OnuchIBaTh OCHOBHBIE TPU3HAKU Mukpockon
TEPUCTUKA MHOTO- | HUS. ['Mapa — OAMHOY- | JKM3HEIEATENbHOCTD nojuapcTBa MHOTOKJIETOYHBIE. U (pPOBOH,
KJIETOYHBIX XUBOT- | HbIA nomum. Cpesa o0M- | KHUIIEYHONOJIOCTHBI HasbiBaTh npeicTaBuTENeH THIA KU~ MUKpOIpena
HbIX. Tun KumedHo- | TaHWs, BHEIIHEE U BHY- XHa IpUMepe [IEYHOMIOJIOCTHBIX. -pathl. (BHY-
MOJIOCTHBIE. TPEHHEE CTPOEHHE. TUIPBL,BBIIETUTH Boinensarts o0mme 4epThl CTPOEHHS. TpeHHee
Crpoenue u xuzHe- | OcoOOEHHOCTH KMU3HEIE- | OCHOBHBICUEPTHI OObACHATH Ha pUMeEpEe HANMYKE Ty- | CTPOCHUE
JeSITeTbHOCTD ATEJBHOCTH, YPOBEHD YCIOXKHEHUS 4eBOI CUMMETPUH Y KHIIIEYHOIIO- THJIPHI)

OpraHu3alyy B CpaBHE- OpraHH3aIH 110 JIOCTHBIX.
HUH C IPOCTEHIIUMHU CPaBHEHHIO C TIPO- XapakTepu30BaTh NpU3HaKH Oosee
CTEUIINMHU. CIIO’KHOM OpraHU3aIMH B CPAaBHEHUH
C IPOCTEUIIUMHU
5. Tunst Inockue yepsu, Kpyriasie uepsu, Koabuatoie yepsu (5 4)

7 Tun Konbuateie yve- | Mecrta obutanus, crpoe- | M3yuuth 1 HasbiBath uepthl Oonee Bbicokoid op- | Lludpooit

pBu. O01mas HUE U JKU3HEeATelb- 0COOEHHOCTH TaHU3alMH KOJIBYATBIX YepBeH 110 MHKPOCKOIT
HOCTh YCIOXKHEHUS CPAaBHEHMIO C KPYIJIBIMH. ,




podomkeHue

OcHoBHbBIE BHBI TCATCJIbHOCTH

Ne Tema Conep:xanue IleaeBas ycranoBka | Kou-o S Hcnoab30Ba
n/n ypoKa 4acoB y -HHUe
YPOKe/BHEYPOUHOM 3aHATHH
odopyno-
BaHHe
XapaKTePUCTHKA. CHCTEM BHYTPEHHHX Op- | B CTPOEHUH KOJIbYa- PacnosnaBaTh mnpencraBuTeneil kiac- | 1abopartop-
Kiacc TaHOB. YPOBHU OpraHu- | THIX Ye€pBe Kak 00- ca Ha pUCYHKaX, POoTorpadusx. HOE 000py0-
MHmoromie- 3alUK OPraHOB YyBCTB Jie€ BBICOKOOPTaHU30~ XapakTepu30BaTh YEPTHl YCIOKHE- BaHHe. DIIeK-

TUHKOBBIC YCPBU

CBOOOTHOKHUBYIITNX
KOJIbYaThIX YEPBEH U IIa-
Pa3UTHYECKUX KPYTJIIBIX
yepBei

Jlabopamopnas paboma
Ne 2

«Buemnee ctpoeHue
T0KAEBOTO YEPBSL, ETO
nepeBIKEeHNE, pa3pa-
AKUMOCTBY.

Jlabopamopnas paboma
Ne 3

(no ycmompenuro yuu-
menst)

«BHyTpeHHee cTpoenue
JIOKJICBOTO YEPBSI».

BaHHOH IPYIIIBI 110
CPaBHEHUIO C IUIOCKHU-
MM U KPYTJIBIMH 4ep-
BAMU.

HUA CTPOCHUS CHCTEM BHYTPEHHHUX
OpraHoB.

®opmynrpoBath BbIBOJ 00 YpOBHE
CTPOEHMsI OPTaHOB 4yBCTB

TPOHHBIE Ta0-
JTUTIBI

6. Tun Mosaocku (4 )




[podomxeHue

Kiace
JIBycTBOpUa-ThIE
MOJIIIIOCKH

Cpena oOuTaHus1, BHEII-
Hee CTPOCHHE Ha IpuMe-
pe 6e33y0oku. CTpoeHue
¥ QYHKIIUH CHCTEM BHY-
TpeHHUX opraHoB. Oco-
OCHHOCTH Pa3MHOKCHUS
¥ pazButus. Poip B mpu-
poJie ¥ 3HaYCHHE IS
YeJI0BEKa.

N3yunth
0COOEHHOCTH
CTpOEHHUS Kiacca
JIBycTBOpYATBIE MOJI-
JIIOCKHU

Paznuuate u onpenensTs aBy-
CTBOPYATBIX MOJUTFOCKOB Ha PUCYH-
Kax, poTorpadusax, HaTypaIbHBIX
o0BbeKTax.

OOBSCHATH B3aUMOCBSI3b 00pa3a
KU3HU M 0OCOOCHHOCTEH CTPOCHUS
JIBYCTBOPYATHIX MOJLTFOCKOB.
XapaKkTepu30BaTh YePThI IPUCIIOCO0-
JICHHOCTH MOJUTIOCKOB K cpejie 00u-
TaHWUSI.

[Hudposoit
MUKPOCKOII,

nabopaTop-
HOe 000py10-
BaHue. Brax-
HBIE TIpenapa-
TBI,
KOJUICKIIAN
paKkoBUH




[IpodoskeHue

OcHoOBHbBIE BHUABI JEATCJIbHOCTH

Ne Tema Conepxanue Henesast ycranoska | Kou-Bo Hcnoiin30Ba
1w/ ypoka YACOB o0yvarommxcs Ha I
YPOKe/BHEYPOUHOM 3aHATHH
odopyno-
BaHHe
Jlabopamopnas paboma dopmynupoBaTh BBIBOA O POJIM [IBY- | MOJUIFOCKOB.
Ne 4 CTBOPYATHIX MOJITIOCKOB B BOAHBIX | DIEKTPOHHBIE
«BHemHee ctpoenue pa- DKOCUCTEMAX, B XKI3HU YEIOBEKa. TaOITHIIBI
KOBHUH MPECHOBOJHBIX YcTaHaBnMBaTh CXOACTBO U Pa3IMUMsA
MOPCKUX MOJITIOCKOBY B CTPOCHUH PAKOBHUH MOJUTIOCKOB.
CobmoaTh paBmia paboTsl B Kabu-
HeTe, oOpalieHus ¢ 1abopaTOpHBIM
o0opyaoBaHuEeM
7. Tun Ynenucronorue (7 )
9 | Knacc Hacexomble | O6mias xapakTepuctd- | BbIiBUTH OCHOBHBIE 1 .BBIABIATH XapakTepHbIe MPU3HAKH I'epOapHblii
Ka, 0COOEHHOCTH BHENI- | XapaKTepHble MpU3Ha- HACEKOMBIX, OIMCBHIBATh UX MPH BbI- | MaTepuai; —
Hero cTpoeHus. Pa3Ho- | KM HACEKOMBIX TIOJTHEHHUH JTa00OPaTOPHOH pabOTHI. CTPOCHHE Ha-
o0pazue poTOBBIX Opra- YcTraHaBnMBaTh B3aMMOCBSI3b BHY- CEKOMOT0

HOB. CTpoeHue u
(yHKLMHU CHCTEM BHY-
TPEHHHX OpraHos. Pas-
MHOXEHHE.

Jlabopamopnas paboma
Ne5

«BHemHee cTpoeHue Ha-
CEKOMOT0»

TPEHHETO CTPOEHHS U MPOLIECCOB
KU3HEACATCIBPHOCTU HACCKOMBIX.
HaGmtonats, $pukcupoBaTh pe3ynbTa-
Thl HAOMIOICHUH, 11eNaTh BHIBOJIBL.
Co0unronats npaBuia paboTsl B Kabu-
HeTe, oOpalieHus ¢ 1a00paTOpHbIM
obopynoBaHueM




[podomxeHue

10

Tumet Pa3BUTHUA HA-
CCKOMBIX

Pa3ButHe ¢ HEMOIHBIM
npespauienieM. ['pymnmesl
HaceKOMbIX. Pa3zputue ¢
MOJTHBIM TPEBPALLCHH-
em. I'pymnmnsl
HaceKoMbIX.Poib
KaXKIO0U cTagnu
pa3BUTHS HACEKOMBIX

U3yuuth TUIBI pa3Bu-
THS HACEKOMBIX

XapakTepu30BaTh TUIIbI PA3BUTHS Ha-
CEKOMBIX.

OOBACHATH MPUHIUIIBI KITaccu(HKa-
LMY HACEKOMBIX.

YcTaHaBIMBaTh CUCTEMATHYECKYO
IPUHAIEKHOCTh HACEKOMBIX.
BoiaBnATh pasnuuus B pa3BUTHH Ha-
CEKOMBIX C IOJHBIM 1 HETIOJIHBIM
IpEeBpaLICHUEM

["'epOapHbIii
MaTepHran —
THTIBl Pa3BH-
THS HACEKO-
MBIX




podomkeHue

OcHoBHbBIE BHBI TCATCJIbHOCTH

Ne Tema Conepxanue Ienesas ycranoska | Kou-Bo P ——— Hcnoiin30Ba
n/n ypoka 4acoB y -HHe
YpOKe/BHEYPOUHOM 3aHATHH

obopyo-

BaHue

8. Tun Xopaosbie . becuepennbie . Haakiaace Poiobr (6 4)

11 | Hanxnacc PoiObl OcoGenHoctu N3yunth 1 Xapaktepu3oBaTb 0COOEHHOCTH Biaxxubie

OOmras xapakTepu- | BHEUTHETOCTPOCHHSI, 0COOCHHOCTHU BHEIIIHETO CTPOCHHUS PHIO B CBSI3U CO | Tpemapathl
CTHKa, BHEIITHEE CBSI3aHHBIC COOMTAHMEM | BHEUIHETO CTPOCHHS, cpeznoi oOuTaHus. «PBI10BI»

CTpOCHHE

B BOJIC.

Ctpoenue u pyHKIMN
KOHe4yHocTei. OpraHsl
OOKOBOI1 JIMHUM, OPTaHbl
CcllyXa, paBHOBECHSI.

Jlabopamopnas paboma
Ne 6

«BHemHee cTpoenue u
0COOEHHOCTH Mepe/IBU-
KEHHUS PHIOBD)

CBA3aHHBIE C O0UTA-
HHEM B BOJIE.

OcBauBatb IpuéMsl paboTEI ¢ OIpe-
JeTUTeNeM KHUBOTHBIX.

BHISBIATH YePTHI IPUCTIOCOOIEHHO-
CTH BHYTPEHHETO CTPOCHHUS PBIO K
0OUTAHUIO B BOJE.

HaGnronaTs u onuchiBaTh BHEIIHEE
CTPOEHUE 1 OCOOEHHOCTH MEPEIBH-
’KEHHS PbIO B XO/I€ BBIMIOIHEHHUS Ja-
OopaTopHOi pabOTHI.

CobmoiaTh paBuiIa MOBEICHHUS B
kabuHete, oOparieHus ¢ 1adboparop-
HBIM 000pYI0BaHHEM




[podomxeHue

12

Buytpennee crpoe-
HUE PBIO

OmnopHo-/1BUTaTENIbHAS
cuctema. CkeneT Hemap-
HBIX U TAPHBIX IJIaBHU-
koB. CKeIIeT TOJIOBEI,
ckenet xabp. OcobeH-
HOCTH CTPOCHHUS 1 (PyHK-
LUH CHCTEM BHYTPEHHHX
opraHoB. Ueptsl Oosee
BBICOKOTO YPOBHS Opra-
HH3aL1K pbIO MO CpaB-
HEHHIO C JIAHIIETHUKOM.
Jlabopamopnas paboma
Ne'7

(no ycmompenuro yuu-
menst)

N3yunts BHyTpEeHHEE
CTPOCHHUE PHIOBI.

VYcranaBnauBath B3aMMOCBS3b CTPOE-
HUSL OTIENBHBIX YacTeil ckenera puio
U UX QYHKIIHA.

BbIABIATb XapaKTepHbIE YEpPThI
CTPOEHHUS CUCTEM BHYTPEHHHX Opra-
HOB.

CpaBHuBaTh 0OCOOCHHOCTH CTPOCHHUS
1 QYHKIMH BHYTPEHHHX OPTaHOB PhIO
Y JIAHILIETHUKA.

XapakTepr30BaTh YEPThl yCIOKHE-
HHsL OpraHu3aluu pbi0

Bnaxnasie
TpernapaThl
«PBIOBIY.
Mo-nenp —
CKe- JIeT
PBIOBI




[IpodoskeHue

OcHoOBHbBIE BHUABI JEATCJIbHOCTH

Ne Tema Conepxanue Henesast ycranoska | Kou-Bo Hcnoiin30Ba
n/n ypokKa 4acoB 00ysaromuxCs HA -HHe
YPOKe/BHEYPOUHOM 3aHATHH
odopyno-
BaHHe
«BHyTpeHHee cTpoeHne
PBIOBI
9. Knacc 3emHoBonHbIe, Wi AM@uoun (4 4)

13 | CtpoeHue u nes- XapakTepHble YepThI N3yuuTh 4epThl cTpoe- 1 YcraHaBnuBaTh B3aUMOCBSI3b CTpoe- | BnakHbie
TENBHOCTh BHYTPEH- | CTPOCHUS CHCTEM BHY- | HHS CHCTEM BHYTpPEH- HHSI OPTaHOB U CHCTEM OPTaHOB C MX | Ipenaparsl
HUX OPTaHOB 3¢MHO- | TPEHHHX OPraHOB 3€M- | HHUX OPTaHOB 3€MHO- (GyHKIMAMY U cpeioi OONTaHHS. «3eMHOBO/I-
BOJIHBIX HOBOJIHBIX 10 CpaBHe- BOJIHBIX 110 CpaBHE- CpaBuuBatb, 00001aTh HHPOPMA- | HbIEN

HUIO C KOCTHBIMU HUIO C KOCTHBIMU LIMI0 O CTPOEGHUH BHYTPEHHHX Opra-
pbi0a-mu. CxoacTBO priOamMu HOB am(ubuii u prIO, feaaTh BBIBO-
CTPOEHUSABHYTPEHHHX JTBL.
OpraHOB 36MHOBOJHBIX Ornpenensats 4epThl Ooiee BBICOKOM
U pBIO OpraHHU3aIK 3 MHOBO/IHBIX 10 CPaB-
HEHHUIO C phIOaMu
10. Knacc Ipecmbikaomuecsi, uau Pentumnn (4 )

14 | Buytpennee ctpoe- | CXOACTBO U pa3inuusl N3yuuTh 4epTsl cTpoe- 1 YcraHaBnuBaTh B3aUMOCBs3b CTpoe- | BrakHble
HUE U XKHU3HEes- CTPOCHHMS CHCTEM BHY- | HHS CHCTEM BHYTpEH- HUS BHYTPEHHHUX OPTaHOB M CHCTEM TpenapaThl
TENBHOCTh MPECMBI- | TPEHHUX OPTaHOB Ipe- | HUX OPTaHOB MPECMEI- OpTaHOB PENTUINH, UX (YHKIHH 1 «IIpecmsr-
KaIOLINXCS CMBIKAOIINXCS U 36MHO- | KAIOIUXCS 0 CpaB- cpezbl OOUTaHUS. KaroIuecs»

BOJHBIX. YepTsl npH-
CIIOCOOJIEHHOCTH
HPECMBIKAIONIIXCS K
JKU3HM Ha cyuie. Pa3-
MHOKEHHE U Pa3BUTHE.
3aBUCHUMOCTE I'0JIOBOTO
JKU3HCHHOT'O LIUKJIA OT
TEMIIEPATYPHBIX YCIIO-
BUH

HCHHIO C
3€MHOBO/JHBIMH.

BhISBIIATH YepThl OONEE BHICOKOH Op-
TaHnU3alnn HpeCMBIKaIOHIHXCfI 110
CPaBHEHUIO C 36MHOBOIHBIMH.
XapakTepu3oBaTh MPOLECCH pa3-
MHOKEHWS U Pa3BUTHS IETEHBIIECH Y
HpeCMI)IKaIOHH/IXCH.

Hcnonb3oBaTh HHOOPMALUOHHBIE
PeCypCHI TSt TOATOTOBKHU MPE3EHTA-
IIMH [IPOEKTA O FOI0BOM JKH3HCHHOM
[UKJIE PENTUIINI, 32800T€ O
IIOTOMCTBEC




[podomxeHue

OcHoOBHbBIE BHUABI JEATCJIbHOCTH

Ne Tema Conepxanue Henesast ycranoBka | Kou-Bo HcnoJin3oBa
n/n YpOKa JacoB 0by4arommxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHATHH
odopyno-
BaHHue
11. Knace Hruupi (9 )

15 | O6mras xapaktepu- | B3aumocBs3b BHemHero | M3y4nTb B3aMMOCBS3b 1 XapakTepu3oBaTh 0COOCHHOCTH Yyueno [Itu-
CTHKa KJ1acca. CTPOEHUS U NIPUCTIOCO0- | BHEIIHETO CTPOEHUS U BHELIHET0 CTPOEHUSI THL B CBA3H C upl, [lepbs
BHenHee cTpoeHre | J@HHOCTHU NTHIL K MONETY. | MPUCIIOCOOIEHHOCTH UX OPUCIOCOOJEHHOCTBIO K TTONETY. | HTUIIBL, MU-
ITHUIL] Tumnbl nepbeB U UX QyHK- | OTUL K TOJIETY OOBACHATH CTpOeHHE U (QYHKIMH Te- | KpoIpenapa-

1y, YepThl CXOACTBA U PbEBOr'0 MOKPOBA TEJNA MTHILL. Thl «llepbs
pa3ianyus NOKpPOBOB YcraHaBIMBaTh YEPTHI CXOJCTBA U ITUI
ITULL X PENTUINHA. pasnuuys IOKPOBOB ITHIL U PENTHU-
JUH.
Jlabopamopnas paboma N3yyath 1 ONUCHIBaTh OCOOCHHOCTH
Ne 8 BHEIIHETO CTPOEHUS NTHUL B XO/IE BbI-
«BHemHee cTpoeHue HOJIHEHUS 1Ta00paTOPHOM pabOTHI.
nruipl. CTpoeHue Te- Cobmoiats npaBmiIa paboThl B Kabu-
pBEB» HeTe, o0palieHus ¢ 1ab0paTopHbIM
00opyioBaHuEM

16 | OnopHo-zmBuratens- | M3meHeHus ctpoeHus N3yunts 1 VYcTaHaBnMBaTh B3aMMOCBSA3b BHELI- Ckerner romy-

Hasl CUCTEMa ITHIL CKeJleTa ITHI] B CBSI3H C 0COOEHHOCTHUCKENEeTa HETO CTPOCHHUS U CTPOCHHUS cKeneta B | Os

HPHUCIIOCOOTEHHOCTBIO K
nonéry. OcoOeHHOCTH
CTPOEHHS MYCKYJaTyphl
u e€ Qynkiuu. [Tpraunst
CpacTaHus OTAEIbHBIX
KOCTEH CKeyeTa ITHIL.

Jlabopamopnas paboma
MNe 9
«CtpoeHue ckenera nTu-
IBI»

ITUIBI, CBA- 3aHHBIC C
IIOJIETOM.

CBSI3U C NIPUCTIOCOOIEHHOCTHIO K
MOJIETY.

XapakTepr3oBaTh CTpoeHUe U (yHK-
IIMM MBIIIEYHOH CHCTEMBI IITHII.
W3y4ath ¥ OMUCHIBaTH CTPOEHUE CKE-
JieTa TITUIBI B MPOLECCE BHIOITHEHHS
71ab0paTopHOI paboTHI.

CoOmozats ipaBuia paboOThI B KaOu-
HeTe, 00OpaIeHus ¢ 1a00pPaTOPHBIM
obopynoBaHueM




[IpodoskeHue

OcHoOBHbBIE BHUABI JEATCJIbHOCTH

Ne Tema Conepxanue Henesast ycranoska | Kou-Bo 06YAOIIMXCS HA HcnoJin3oBa
n/n YPOKa 4acoB y -HHe
YPOKe/BHEYPOUHOM 3aHATHH
odopyno-
BaHHe
12. Knace Maexonurtawoniue, uin 3sepu (10 u)
17 | Buytpennee ctpoe- | OcobeHHoctu ctpoeHust | M3yuuth ckener u 1 OnuceiBaTh XapakTepHble 0cO0EHHO- | BnaxkHbie
HUE MIIEKOIIUTAI0- OIIOPHO-/IBUraTEJIbHON | BHYTPEHHEE CTPOEHUE CTH CTPOCHUS U (PYHKIHI OTIOp- Tnpenaparsl
HIUX CUCTEMBbL. Y POBEHb MJIEKOITUTAIOLIUX. HO-JIBUraTeIbHOM cucTeMsl, ucnonb- | «Kposuky,
Opra-Hu3alul HEPBHOU 3ys IpUMEPBI )KUBOTHBIX PA3HBIX CKeJIeT MJle-
CH- CTEMBI 110 cpez oouTaHusl. KOIHUTAoLIEer
CPaBHEHHMIO C IPyTHMHU [IpoBoauTh HabMOEHMS U PUKCHUPO- | O

MMO3BOHOYHBI- MH.
XapakTepHbIE YEPTHI
CTPOEHMS MUILEBAPH-
TEJILHOM CUCTEMBI KO-
MIBITHBIX U TPHI3YHOB.
VYcnoxHenue
CTpoeHUsI M (YHKIHUN
BHYTPEHHUXOPTraHOB.

Jlabopamopnas paboma
MNe10

«CTpoenue ckenera
MJIEKOTTUTAIOIINX )

BaTh MX PE3YJbTAThl B XOJE BBINOJHE-
HUS TAOOpaTOpHOM PabOTHI.
XapakTepu3oBaTh 0COOEHHOCTH
CTPOEHHS CHCTEM BHYTPEHHHX Opra-
HOB MJICKOITHTAIOIIHUX IO CPABHEHHIO
C PeNTHIIUSMH.

ApryMeHTHpOBaTh BBIBOJIBI O MPO-
TPECCUBHOM Pa3BUTHH MIIEKOIUTAIO-
IINX.

CobmonaTh mpaBuiia paboThl B KaOu-
HeTe, oOpalieHus ¢ 1a00paTOpHbIM
00opyoBaHuEM

Baenenue (2 4.)
Yacts 1. O6mmii 0630p opranuzma yenopekadacts 2.
OnopHo-nBuraresnbHas cucreMa Yacts3. Kposb
KpoBooOpalieHue
Yacts 4. Jlpixanue

Yacts 5. [TumeBapenne

Temarnueckoe nianupoBanue matepuasa B 8 kiaacce «BHOJIOTHSI. YEJOBEK»




Yactp 6. O0MeH BemmectsYacts 7.

Brinenenue
Yacts 8. Koxa

Yactp 9. DHokprHHas cuctemMayactsb

10. HepBHas cuctema

Yacts 11. Opransl uyBcTB. AHanu3aTopslactb

12. IloBeneHue 1 IICUXUKA

Yacte 13. HauBuayansHoe pa3BUTHE OpraHU3Ma

[podomxeHue

No T c Ileneras yeranoska | Koa-so OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
o/ eMa OI€EPKaAHHUE ypoKa YACOB o0yuyawuuxcst Ha -HHEe
YPOKe/BHEYPOUHOM 3aHSATHH obopyno-
BaHue
1. Opraumsm venoBexa . Oommii 0630p (5 yacos)

1 | Knerxka: ctpoenue, Ctpoenue opranuzma W3yuuts cTpoeHue, 1 Ha3biBaTh OCHOBHBIE 4acTH KIETKH. Mukpockon
XUMHUYECKUN YeII0BEKa: KIETKH, TKa- XUMHUYECKHUI COCTaB OrnucpIBaTh (PYHKIIMU OPTaHOU/IOB. U(pPOBOH,
COCTaBU HH, OpTaHbl, CHCTEMBI KJIETKH TaK e Mpo- OOBACHATH NOHATHE «DEPMEHTY. MUKpoIHperna
KU3ZHEJEATEIb- OpraHoB. MeTozbl H3yde- | LECChI KU3HEACATEb- Paznuuath mporece pocTa v mpowecc | -patbl, 1a00-
HOCTb HUSl KUBBIX OPTaHU3MOB: | HOCTH pa3BUTHS. paTopHoe

Ha0J0/IeHNe, nu3Mepe- OnuceiBaTh Mpolecc AeNeHus KIeTK. | 000pyaoBa-
HHUE, JKCTIEpUMEHT. Jla- BbInonHATh 1ab0paTOpHBIN OMBIT, HA- | HUE
OopatopHast pabota Ne OJI01aTh IPOUCXOASAIINE SBICHUS,
1 «/lefictBue hepmenta (uKCUpOBATH Pe3yNbTATHl HAOMIO/IE-
KaTanasbl Ha MEPOKCUJ] HUSL, 1e71aTh BHIBO/IBI.
BOZOPO/I» Cobnronath mpaBuna paboTsl B KaOu-
HeTe, oOpalieHus ¢ 1a00paTOpHbIM
000pyTI0BaHUEM
2 | Tkann CrpoeHue opranuzma O60061MTH N 1 OnpenensaTe NOHATUSA: «TKaHBY, «CH- | MHKpocKon
4eII0BeKa: KIETKH, TKa- yII1yOUTh3HAHUS HAIIC», «HEUPOTIIHSD. U(pPOBOH,
HH, OpTaHbl, CHCTEMBI yYalIHuXcs O pasHbIX HasbiBath TUIIBI ¥ BUIBI TKAHEH HO- MHKpoIperna

opraHoB. Merozpl uzyye-
HUSL KUBBIX OPTaHU3MOB!
HaOII0/ICHUE, H3Mepe-
HHUE, SKCTIEPUMEHT.

BUIaX U TU- [10B
TKaHEH YeJIoBeKa

3BOHOYHBIX JKHBOTHBIX.

Paznuuath pa3zHble BUABI M THITBI TKa-
Hell. OnuchIBaTE 0COOEHHOCTH TKa-
HEU pa3HbIX TUIIOB.

-pathl TKaHeu




[IpodoskeHue

No T c Ileneras yeranoska | Koa-go OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
wn eMa OI€PiKaAHUE ypoka YACOB 00y4arouuxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHSATHH obopyno-
BaHHe
JlaGoparopHast paboTa Co0umoaTh paBuIIa 00paIieHus ¢
No 2 «Knetku u TkaHn MHKPOCKOIIOM.
HI0/1 MUKPOCKOTIOM) CpaBHMBATh WILTIOCTPALIMH B YUeOHHU-
K€ C HAaTYpaJIbHBIMH O0BEKTaMHU.
BoinonHaTh HaOmMoJeHUE ¢ MOMOLIBIO
MUKPOCKOIA, OIMCHIBATH PE3YNIbTATHI.
Cobnronath mpaBuna paboTsl B Kabu-
HeTe, 00palieHus ¢ 1a00paTOpHbIM
00opyI0BaHuEM
2. OnopHo-1BHraTe/bHast cucreMa . (8 4acos)
3 Cxkener. Ctpoenune, | Omnopa U IBUKEHHE. W3yuuts cTpoenue, 1 Ha3piBath uactu ckenera. Pabora ¢ my-
cocTaB U coequHe- | ONOpHO-IBUTraTeNIbHAs | COCTAB U THIIBI COEIH- OmnuceiBaTh QYHKIMU CKEJeTa. asixoM «Cke-
Hue kocreil. JIabo- | cucrema. Metosbl u3yue- | HEHUS KOCTeH OnuceiBaTh CTpoeHHE TPyOUaThIX KO- | JIET YesIoBe-
patopHas pabota Ne | HHS KUBBIX OPTaHU3MOB: CTEH U CTPOCHHUE CYCTaBa. Kay , nabopa-
3 «CtpoeHue KocT- | HabIIOJEeHHE, U3Mepe- PackpbIBaTh 3Ha4€HNE HANKOCTHULBL, | TOPHOE
HOM TKaHW» HUE, IKCTIEPUMEHT Xpsillia, CyCTaBHOM CyMKH, T'yOuyaTtoro | o6opyaoBa-
Jlaboparopnas pa- BEIECTBA, KOCTHOMO3TOBO1 MOJIO- HUE JUIs TIPO-
0ota Ne 4 «CocraB CTH, )KENTOr0 KOCTHOTO MO3Ta. BEZCHUS OIIbI-
KOCTEN» OOBsICHATH 3HAYEHHE COCTABHBIX TOB.
KOMITOHEHTOB KOCTHOW TKaHH. ONEKTpOHHBIE
BoInonHATh 7a00paTOpHBIE OMBITHL, TaOJHIIBI U
(buKCcUpoBaTh. TJIaKaThl
4 Cxener roynoBsl v Ty- | CKeJeT roioBkl U TYJIO- N3yuuts ctpoenue u 1 OnuceiBaTh c TTIOMOIMIBIO Pabota ¢ my-
JIOBMILIA Buma. CKelneT KOHEYHO- | OCOOEHHOCTH CKeneTa WUIoCTpa- uun B ydeOHuke | jisbkoM «Cke-
CTE. TOJIOBBI ¥ TyJIOBHILA cTpoeHue uepena. Ha3piBath oTensl JIET YeNIoBe-
Crpoenue ckenera mnos- II03BOHOYHMKA M YaCTH NT03BOHKA. Kay
COB KOHEYHOCTEH, BEPX- PackpriBaTh 3HaU€HKE YacTel Mo- DNeKTpOHHbBIE
HEH U HIKHEH KOHEYHO- 3BOHKA. TaOJINLEI U
cTen OOBACHATH CBA3b MEKLY CTPOCHHEM | IJIAKATEI

¥ (QyHKIUSAMU TI03BOHOYHHKA, TPY/I-
HOH KJIETKU




[podomxeHue

No T c Ileneras yeranoska | Koa-go OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
o/ eMa OI€PKAHHUE ypoKa YACOB o0yuyarwuuxcs Ha -HHEe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHue
5 Cxener KOHEYHO- Cxkernet KOHEUHOCTEH N3yuuts cTpoeHue 1 HaspiBaTh yactu cBOOOAHBIX KOHeY- | Pabota ¢ my-
cTeH CtpoeHue ckenera nos- | CKeJeTa MosiCOB U HOCTEH U M0SICOB KOHEYHOCTEH. nsxoM «Cke-
Ilp COB KOHEYHOCTEH, BepX- | CBOOOAHBIX OnwucsiBath c IIOMOIIIBIO | JIET YeJIOBe-
Hel W HIDKHEH KOHEYHO- | KOHEYHO-CTEH WIIIOCTpa- UUH B yueOHHKE Kay
crel. «Mccnenosanue CTPOEHME CKeJIeTa KOHEYHOCTEH. DINEKTpOHHbBIE
CTPOEHHS ILIEYEBOTO 110~ PackpbiBaTh IpUYKHY pa3inyus B TaOMUILIBI U
aca» CTPOECHUH N05ICA HUKHUX KOHEYHO- IUTaKaThl
CTEH y MY>KUMH U )KEHILH.
BBISBISTE 0COOEHHOCTH CTPOCHUS
CKeJleTa KOHEYHOCTEH B X01e HabJIto-
JICHHSI HATYPaJIbHBIX 00BEKTOB
6 IlepBas nmomorp Ormopa u JBUKEHHE. W3yunts npuémsl nep- 1 OnpenensTs MOHATHS: «pacTskKe- Pabora ¢ my-
npu TpaBMax: pacts- | OmopHO-ABUTaTENbHASA | BOIl MOMOILM B 3aBH- HHEY, «BBIBUX), KIIEPETIOM». nsxoM «Cke-
KEHUU CBSI30K, BbI- | cuctema. [Ipodunaktuka | CUMOCTH OT BUA HasbiBath Ipu3HAKU pa3InyYHBIX BU- JIET YeIoBe-
BUXaxX CyCTaBOB, TpaBMaru3ma. [leppas TPaBMBI. JIOB TPaBM CYCTaBOB U KOCTEHl. Ka»
niepesoMax KocTeid | MOMOILb ITPU TpaBMax OnuceiBaTh MpUEMBI IEPBOH DNEKTpOHHbBIE
OIOPHO-ABUTaTEIbHON TIOMOIIUB 3aBUCHUMOCTH OT BUJIA TaOJIHLIBI U
CHUCTEMBI TPaBMBI. TJ1aKaThl
AmnanusupoBath 1 000011aTH HHPOP-
MalHIo 0 TpaBMax ONOPHO-/IBUTa-
TEJIbHOM CUCTEMBI U IPUEMAX OKa3a-
HUS TIEPBOI OMOIIU B XOJIE pa3pa-
OOTKH U OCYILECTBIEHHS T0JJOBOTO
npoekTa «Kypchl epBoil momoiu
JUTSI IIKOJIbHUKOB
7 MpIIbt Onopa v IBUKEHHUE. PackpbITh CBSI3b 1 PackpeiBaTh cBS3b QyHKIMHU U CTpoe- | MUKpoCKoM
OnopHo-BUrarenbHas | QYHKIMH U CTPOCHHUS, HUS Ha IPUMEPE PA3INUIUN MEXIY undpoBoi,
cucteMa. MeTozibl u3yde- | a TakxKe pa3inuuui [JaIKUMU U CKEJIETHBIMH MBIIILAMH, | MHKpPOIIpENa
HUS JKUBBIX OPTaHU3MOB: | MEXY INIAAKUMH U MUMHWYECKAMU U KE€BATEIbHBIMU -patbl
Ha0JI0IeHNE, H3Mepe- CKEJIETHBIMM MBILIIIA- MBIILIIAMH. MBIIIEY-HOH
HUE, IKCIIEPUMEHT. MM YEJIOBEKa. OnuceIBaTh € MOMOIIBIO WILTKOCTPa- | TKaHU.
Ui B ydeOHHKE CTPOEHUE CKENEeTHOH | DNeKTPOHHBIE

MBbIIINBI.

TaOIULIBL




[IpodoskeHue

No T c Ileneras yeranoska | Koa-go OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
wn eMa OI€PiKaAHUE ypoka YACOB 00y4arouuxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHSATHH obopyno-
BaHHe
[Ipaktuueckas pabora: OnuceIBaTh yci10BUs
«M3y4yenue pacromnoxe- HOPMaJbHONUPAOOTHI CKETETHBIX
HUS MBIILIL{ FOJIOBBD) MBIIIIII.
Ha3bIBaTh OCHOBHBIE TPYIITIBI MBILILL.
PackprIBaTh MPHHIAI KPETLICHAS
CKEJIETHBIX MBILII] pa3HbIX YacTeil Te-
na.
BbIsABIATE 0COOEHHOCTH PacoNOxKe-
HHSI MUMUYECKHUX U JKEBATEIIbHBIX
MBIIII B X0/I¢ HAOIIOACHUS HaTy-
paJIbHBIX 0OBEKTOB
8 | Pabota mpimmg Onopa u 1BUKEHNE OOBACHUTD MEXaHU3M 1 Onpenenstb MOHATHS «MbliInb-aHTa- | [{udposas
OnopHo-aBUrarenbHas | paboTbl MBIIIL U TIPH- TOHUCTBI», «MBIIILBI-CUHEPTHCTBI». naboparopust
cuctemMa. MeTosbl u3yue- | YMHBI HACTYIUICHHS OOBACHATDH yCIOBUS 1o puznoio-
HUS XKUBBIX OpraHu3MoB: | yromuieHus. Cpas- ONTUMAJILHOWPAOOTHI MBIIIIIL. TUH (JaT4uK
HabJII0IeHNe, U3Mepe- HUTb JMHAMHYECKYIO U OnuceiBath 1Ba BUAA pabOTHI MBIIILL. | CHIIOMED)
HHUE, IKCTIEPUMEHT CTaTUYECKYI0 paboTy OOBACHATH NPUYMHBI HACTYIICHHUS
MBIIIII. YTOMJICHHS MBIIII ¥ CPAaBHUBATh U~
HAMHUYECKYI0 M CTATHYECKYI0 paboTy
MBI 110 3TOMY IPU3HAKY.
®opmMynupoBaTh MpaBUiIa TUTHEHBI
(bU3HUECKUX Harpy30K
3. KpoBb u kpoBooGpamenue (9 yacoB)

9 | Baytpennss cpena. | TpaHCIOPT BEIIECTB. N3yunth 1 Onpenensars NOHATHA: «rOMeocTas», | Mukpockomn
3HaueHue KpoBU U | BHyTpeHHSs cpeia op- | BHYTPEHHIO  Cpey «(pOpMEHHBIE 3NEMEHTHI KPOBI, U poBoi,
€€ COCTaB TaHU3Ma, 3HaueHHe €€ OopraHusma ye- «IUIa3May, «aHTHTCH)», «QHTUTENON. MHKpOIIperna

nocrosiHCTBA. KpoBeHOC- | J10BeKa, €€ cTpoeHwe, OOBACHATE CBA3B MEXKY TKAHEBOM -paThI

Has ¥ TuMQaTHuecKas
cucteMbl. KpoBb. JIum-
(a. MeTtopl U3yUeHUS
’KUBBIX OPraHM3MOB: Ha-
OmosieHNe, M3MEpEeHue,

COCTaB U (DYHKITHH.

KUIKOCTBIO, TUMQOI U M1a3Moi
KpPOBH B OPTaHU3ME.

OmnuchiBaTh GYHKIMHA KPOBH.
HasbiBath yHKIMH 3PUTPOIIUTOB,
TPOMOOILIUTOB, JICHKOLIUTOB.




[podomxeHue

No T c Ilenenast yeranoka | Kou-Bo OcHOBHBIEC BH/BI 1eATEIbHOCTH HUcnonb3oBa
wn eMa OI€PiKaAHUE ypoKka YACOB 00y4arouuxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHSATHH obopyno-
BaHHe
HKCIEPUMEHT. OrnuchiBaTh BKIIAJ PyCCKOM HAyKH B
Jlaboparopnas pabota pa3BUTHE MEAULIMHBI.
Ne 5 «CpaBHeHue kpoBu OnuchIBaTh ¢ MOMOLIbIO WILTIOCTPaA-
4eJI0BEKa C KPOBBIO JIs- Ui B yueOHMKE Mpolecc CBEPTHIBA-
TYIIKH HUS KPOBU U (harouuros.
BrimonHsTh nabopatopHbie HAOIO-
JICHUSI C TIOMOLIBI0 MUKPOCKOIIA,
(uxcupoBath pe3ysbTarThl HabMOE-
HUH, JIeNaTh BHIBOJIBL.
CobmoaTh paBmia paboTsl B Kabu-
HeTe, oOpalieHus ¢ 1abopaTopHBIM
00opyaOBaHHEM

10 | /IBwxenue kpoBu no | TpaHcmopt BemiecTs. W3yunTh IpUUYKHBL 1 OnuceiBaTh C MOMOIILIBIO Hudposas
COCyZAaM. KpoBenocHas u numda- | IBHKEHUS KPOBH IO WUTIOCTpa-IIUi B yueOHUKeE naboparopust

THYECKasi CUCTEMBI. COCYy/IaM. CTPOEHME Cep/ILa UIPOLIECC 1o ($pu3noio-
Kpo-BsHOE naBnenue u CEp/ICYHBIX COKPALCHUN. U (TaT4uK
nyJbc. Mertonsl n3yue- CpaBHUBATH BU/IbI KDOBEHOCHBIX 4CcoO)

HUS JKUBBIX OPTaHU3MOB! CO-CY/IOB MEX]Ty COOOM.

HabJI0IeHNE, U3Mepe- OrnmchIBaTh CTPOSHUE KPYTOB

HHUE, YKCTIEPUMEHT. KpOBO-OOpaIieHus.

[IpakTuyeckas pabora [ToHnmMaTh pasnuuue B MCIOIb30Ba-
«Omnpenenenne YCC, HUM TPUIIAraTelIbHOTO «apTepHalb-

CKOPOCTH KPOBOTOKaY, HBII)» TPUMEHUTENBHO K BHAY KPOBU
«HccnenoBanue pe- U K cocyziaM

(IIEeKTOPHOTO PUTOKA

KPOBH K MBIIIIAM, BKITIO-

YUBIIAMCS B pabOTy»

11 | Perynsamus pabotsl | KpoBeHocHas u mumda- | M3yuuts paboty 1 PackpriBath MOHATHS: «TpeHnpoBod- | L{udposas
CepAlla M COCYMIOB. | THYECKAs CUCTEMBI. cepama ot puznye- HbIH 3G dexTy, «PyHKInOHATBHAS naboparopust
[Mpenynpexnaenue | Bpen rabakokypeHus. CKUX Harpy3oK u po0ay, «1aBAIIast MOBA3KaY, 1o ($pu3noIo-
3aboneBanuii cepa- | MeTozbl U3yueHus BIIMSHUSL HETATHBHBIX COKTYTY. THH

112 ¥ COCY/IOB.




[IpodoskeHue

e T c Ilenesas yeranoska | Koa-so OcHoBHbIe BH/IBI 1€ATeIbHOCTH Hcnoan3oBa
wn eMa OI€PiKaAHUE ypoka YACOB 00y4arouuxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHSATHH obopyno-
BaHHe

KUBBIX OPraHU3MOB: Ha- | (PAaKTOPOB OKpY’Karo- OOBACHATH BaXXHOCTD CHCTEMATHYe- (aprepuans-
Ontoienue, N3MepeHue, 1IeH cpenpl. CKHX (DM3MYECKUX HATPY30K JUIS HOp- | HOTO JaBie-
AKCIIEPUMEHT MaJIbHOT'O COCTOSIHUS CEpLa. HUS)
IIpakTuueckas pabora: Pa3nuuath NpU3HAKK pa3iu4HbIX BU-
«JlokazatenbcTBO Bpena JIOB KPOBOTEUEHUI.
TabaKOKYpEHUS» Anam3upoBath 1 000011aTh HHPOP-

MAIHIO O OBPEKICHUSIX OPTraHOB

KPOBEHOCHOI CHCTEMBI U pHEMaX

OKa3aHUs NEPBOM MOMOIIM B X0O/I€

HPOIOKEHUS pabOTHI HaJl TOTOBBIM

npoektoM «Kypcel nepBoii nomouu

JUTSL LTIKOJTbHUKOB)

112 | O6o6meHne mo te- | YkperuieHue 310poBbs. | Bocnuranue Oepex- 1 Pasnuuate npusHaku paznuuHeix BU- | [udposas
me 3 Brnustaue gpuznueckux HOT'O OTHOIIEHUS K JIOB KPOBOTEUEHUIL. nabopaTopus
Brustaue duzmye- YIpa)KHEHUH HA OPraHbl | CBOEMY 3/I0POBBIO, OnuceIBaTh C MOMOIIBIO MILUTIOCTpa- | Mo (pHU3U0TIO0-
CKMX YHPaXHEHUH | W CHCTEMBI OPTaHOB. TPUBHUTHE HHTEpECa K Ui B y4eOHHMKE Mepbl OKa3aHUs TUH (TaT9uK
Ha CeplIeuHO-cocy- | Me-Toabl n3yueHus U3YYCHUIO TIPEIMETA. nepBoi oMoy B 3aBucumoctu ot | YCC u apte-
JUCTYIO CUCTEMY KMBBIX OPTaHU3MOB! BUJIa KPOBOTEUYEHMUS. pHAIBHOTO

HaOJto/1e- HUE, BbInonHATE ONBIT — OpaTh (YHKIMO- | JaBIICHUS)

U3MEPEHHUE, IKCIIE-
pumenr. [IpakTiuyeckas
pabora:
«DyHKIMOHAIBHAs Cep-
JIEYHO-COCYIUCTas PO-
6a»

HalbHYI0 Npo0y; GUKCUpoBaTh pe-
3YJBTATHI; TIPOBOJUTH BEIYHCICHHS U
JIeNaTh OIEHKY COCTOSHHS CepJa 1o
pe3ynbTaTaM OIbITa.

Co0unronats npaBuia paboTsl B Kabu-
HeTe, oOpalieHus ¢ 1a00paTOpHbIM
obopynoBaHuEM.

Anam3upoBath U 000011aTh HHPOP-
MAIIHIO O TTOBPEKICHUSIX OPTaHOB
KPOBEHOCHOM CUCTEMBI U IIPUEMAX
OKa3aHusl IEPBOM TIOMOILLU B XOJI€
IPOIOKEHUS PabOTHI HaJl TOTOBBIM
npoekToM «Kypchl mepBoi moMoiu
JUIS LTIKOJIbHUKOB)




[podomxeHue

No T c Ilenenast yeranoka | Kou-Bo OcHOBHbIE BH/BI AATEJbHOCTH HUcnoab3oBa
wn eMa OI€PiKaAHUE ypoKka YACOB 00y4arouuxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHATHH obopyno-
BaHue
4. JIvixateabHas cuctema (5 yacoB)
13 | Crpoenue nerkux. | Jlpixanue. J[pixatensHass | M3yuuTh cTpoeHME 1 OrmuchIBaTh CTPOEHUE JETKUX YeIo- Hudporas
[Na3000MmeH B nerkux | cucrema. ['a3000MeH B | JIETKUX U Beka. OOBACHATH IPEUMYIIECTBA naboparopust
Y TKaHSX. NETKUX ¥ TKaHsIX. MeTo- | MexaHu3M AIIbBEOJISIPHOTO CTPOCHUSI IETKUX 110 | O 3KOJIOTUU
bl U3YUCHHS KUBBIX Op- | Ta3000MeHa. CPaBHEHHUIO CO CTPOCHUEM JIETKUX Y | (IaTUYUK OKH-
TaHU3MOB: HaOMIO/ICHHE, Mpe/ICTABUTENEH JAPYTUX KIACCOB MO- | CH yIIIepo/a,
U3MepeHue, FKCIepu- 3BOHOYHBIX )KUBOTHBIX. KHUCIIOpO/Ia,
MEHT. PackpsiBaTh posb reMor;ioOnHa Bra- | BIQYKHOCTH)
JIaboparopHast paboTa 3000MeHe.
Ne 6 «CocraB BipIxaemo- BrInosHsATh 1a00paTOpHBIN OIBIT, JIe-
T'O U BBIJIBIXa€MOT0 BO3- JaTh BBIBOJ 110 PE3YJIbTAaTaM OIIBITA.
JTyXay Cobmoats mpaBuia paboTHl B Kabu-
HeTe, oOpalieHus ¢ 1abopaTopHBIM
00opyioBaHuEM
14 | JlpixatenbHble nBu- | Jpixanue. [lpixatensHas | CdopmupoBath 3Ha- 1 OnuceiBath (QyHKINU Auadparmbl. Hudposas
HKEHUS cucrema. Bpen tabako- | HHS O MEXaHU3ME JIbI- HaszbiBaTh Opransl, y4acTByIoIue B nTaboparopus
Kypenus. MeTtosl u3y- XaTEeNbHBIX JIBIKEHUIH, MPOIIECCE IBIXAHUSI. 1o Gpu3noo-
YeHUS JKUBBIX OPTaHU3- | Pa3BUBATh MOHATHE BhInonHATh 1ab0paTOPHBIN OMBIT HA | TUH (JaTYHK
MOB: Habo/ieHHe, u3- «ra3000MeH». TOTOBOM (MM M3rOTOBICHHOW CaMO- | YacTOTHI Jbl-
MEpEHHE, YKCIIEPHUMEHT. CTOSITENBHO) MOJIENH, HA0MI01aTh XaHMS)
JIaGoparopHast paboTa NPOUCXOSAIINE SIBICHUS U OTUCHI-
Ne 7 «/IpixaTemnbHbie BaTh POLIECCHI BOXA U BBII0XA.
ABIDKeHUs» Perynsaius CobmoaTh mpaBmia paboTsl B KaOu-
JIBIXaHHSI. HeTe, 00paIeHus ¢ 1a00paTOPHBIM
0obopyoBaHUEM
15 | Bonesnu opranos l'uruena opranoB apixa- | [To3HaKOMUTBCS ¢ 1 PackpbiBaTh MOHATHE OKU3HEHHAS Hudposas
JBIXAHUS Hus1. 32007€BaHUS Opra- | OCHOBHBIMU E€MKOCTB JIETKUX . nmaboparopust
HOB JIbIXaHUS U UX BUJAMU OOBACHATH CYTh OMTACHOCTH 3a00Jie- | MO SKOJIOTHU

npenynpexienue. M-
(beKroHHbIC

3a00seBaHui opra-
HOB JbIXaHU:, BbI-
SABUTH IYTU

BAaHUS TPUIIIOM, TyOepKyné3oM Jér-
KHX, PAKOM JIETKUX.




[IpodoskeHue

No T c Ileneras yeranoska | Koa-go OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
wn eMa OI€PiKaAHUE ypoka YACOB 00y4arouuxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHSATHH obopyno-
BaHHe
3a00JI€BaHUS M MEPBI UX | 3apPa)KEHUS U MEPBI HaspiBath (akTopbl, ciocoOCTBYIO- | (IaTYUK OKH-
npodunaktuku. Bpen PO UTAKTUKH. e 3apaXKEHUI0 TyOepKynEé3oM JIET- | CH yriiepoa)
TaOaKOKYpEHHSL. KHX. nabopaTopus
[IpakTiyeckas padora: HasbiBath Mepbl, CHIKAIONIUE BEpO- | MO GHU3UOIO0-
«Omnpenenenue 3ambl- ATHOCTb 3apa)KeHHs 00JIE3HAMH, U (JaTyuK
JIEHHOCTH BO3lyXa» HiepeJaBaeMbIMU YePE3 BO3YX. 4acTOThI /bl
PackpeiBaTh cioco0 MCHONB30BaHUS | XaHMS)
durooporpadun A TUarHOCTHKH
MaTOT€HHBIX U3MEHEHUH B JIErKUX.
OOBACHSTH BaXXHOCTh TUTHEHBI TIOME-
IEHUH U JIbIXaTeIbHOW TUMHACTHKI
1714 3710pPOBbS YeNI0BEKa.
[IpoBOAUTD OMBIT, (PUKCHPOBATH pe-
3YJIBTAThl U JIENaTh BBIBOJ 110 pe-
3yJIbTaTaM OIlbITa.
CoOunronath npaBuia paboTsl B Kabu-
HeTe, o0palieHus ¢ 1ab0paTopHbIM
o0opyaoBaHreM
5. MumeBaputenbHas cucreMa. (7 4acoB)
16 | 3HaveHHWe MHIIN 1 [Tutanue. ITumesape- N3yuuts 3HaueHUE U 1 OnpenensaTe NOHATHE «THIIEBApE- DNEKTPOHHBIE
e€ cocTaB Hue. [InmeBaputensHas | CTPOSHHE Pa3IUYHBIX HHe». ONKCHIBATH C TOMOIIBIO WILTIO- | TaOJIHILBI U
cucremMa. Metozipl 3ydye- | OpraHoB MHILEBape- CTpaluii B y4eOHUKE CTPOEHHE 1~ IUTaKaThl.
HUS KUBBIX OPTaHU3MOB: | HHSL. IIEBAPUTEIBHON CHCTEMBI. Hudposas
Ha0Io/IeHNe, nu3Mepe- HasbiBath QyHKIMHU pa3iuyHbIX Opra- | jabopaTtopus
HUE, IKCTIEPUMEHT. HOB IHILEBAPEHUS. 10 3KOJIOTUU
IIpaktnueckas pabora: HaspiBaTh MecTa BmajeHus mumesa- | (matuuk pH)

«Omnpezenenne MecTo-
ITOJIOXKCHUA CIIIOHHBIX
KeJes»

PUTETBHBIX KeNE3 B MUILIEBAPHTENb-
HBII TPAKT.
BbIMONMHATH ONBIT, CpaBHUBATH pe-
3yNbTaThl HAOMIOJICHHS C OMMCAHHEM
B YUCOHHKE




[podomxeHue

No T c Ilenenast yeranoka | Kou-Bo OcHOBHbIE BH/BI AATEJbHOCTH HUcnoab3oBa
wn eMa OI€PiKaAHUE ypoKka YACOB 00y4arouuxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHATHH obopyo-
BaHue
17 | IlumeBapenue B po- | Iluranue. [Iumesape- PackpeiBath  (yHKIMM 1 PackpriBaTh hyHKIMH CitOHBL. OTH- [udposas
TOBOH TOJIOCTH U B nue. [lumeBapurenbHas | CIIOHBL M KENYA0YHO- CHIBATh CTPOCHHE JKEITyJT0YHOM CTeH- | JTaboparopust
KEITyIKe cuctema. Metozipl U3yue- | TO coKa Jyis mporecca k. Ha3bIBaTh akTHBHBIC BEIIECTBA, 0 SKOJIOTHH
HUS KUBBIX OPTaHU3MOB: | THILEBAPECHHUS. JeHUCTBYIOINE HA MUIEBOH KOMOK (matumk pH)
Ha0JI0/IeHNe, nu3Mepe- BXKEIY/IKE, U UX (QyHKIHH.
HHUE, YKCTIEPUMEHT. BhIMOMHATH 1a00paTOPHBIE OITBITHI,
JlabopaTopHnas pabora HaOJI0JaTh TPOUCXOASAIIIHE SBICHUS
Ne 8, 9 «Jleiictue dep- ¥ JIeJIaTh BBIBOJI 110 pe3ysibTaTaM Ha-
MEHTOB CJIFOHBI Ha Kpax- OJIrOICHUIA.
mam, «JlerictBue dep- CoOmopath ipaBmiia paboOThI B KaOu-
MEHTOB KETYJ0YHOTO HeTe, oOpalieHus ¢ 1a00paTOpHbIM
COKa Ha OeTKH 00opyioBaHuEM
6. O6men BemecTB u Hepruu . Buramuunl ( 3 yacos)
18 | Hopwmsbl nuTanus PanmonanpHOe muTaHWe. | YCTaHOBUTH 3aBUCH- 1 OnpenensTb MOHATUS «OCHOBHOM Hudposas
HopMsl 1 pexum nuTa- | MOCTh MEXIY THIIOM 00MeH», «o0IIHi 0OMER. naboparopust
HUSL. JIESTENBHOCTH YeJo- CpaBHMBaTh OpraHU3M B3pOCIOrO U | MO (PHU3HUOIO-

Merto/b! H3ydeHus Ku-
BBIX OPraHU3MOB: Ha-
OmojieHue, M3MEpEHHE.
I[Ipaktnueckas pabora:
«OmnpeneneHue TpeHu-
POBaHHOCTH OpraHH3Ma
10 (yHKIMOHATBHON
npobe»

BEKa U HOPMaMH TH-
TaHus, 4epe3 OCHOB-
HBIC ITOHATHUA:
«OCHOBHOM OOMEHY,
«OOIIHH 00MEH.

peOEHKa 110 MoKa3aTessiM OCHOBHOTO
oOMeHa.

OOBACHSTD 3aBUCUMOCTb MEXKIY TH-
TIOM JIESTENBHOCTH YeNIoBeKa W HOp-
MaMH MMATaHMSL.

[TpoBOUTH OIICHUBAHHE TPEHUPO-
BaHHOCTH OpTaHU3Ma C TOMOIIBI0
(GyHKIMOHAIBHOM TPOOKI, PUKCHPO-
BaTh PE3yNIbTATHI U JIeJ1aTh BBIBO/I,
CpaBHMBAsl SKCIIEPUMEHTANIbHbIE
JaHHBIE C STATIOHHBIMU

TUH (TaTIUK
YaCTOTHI JbI-
xanus, YCC,
apTepuaIbHO-
O JIaBJICHMS )




[IpodoskeHue

No T Ileneras yeranoska | Koa-go OcHoOBHbIE BH/BI 1eATEJbHOCTH HUcnoan3oBa
i ema Conep:xanue ypoka 4ACOB 00y4YaoImuxcs Ha -HUe
YPOKe/BHEYPOUHOM 3aHSATHH obopyno-
BaHue
8. Koxa. (4 yacos)

19 | Ponb koxu B Tepmo- | Ponb koku B Tepmopery- | PackpbiBath poib Ko- 1 Knaccudunumposats npuurHbl 3200- [udposas
peryisiuuu JSIUUK. 3aKaTMBaHUE. KU B TEpMOpETyJIsi- JIEBaHUH KOXKH. naboparopus
Oxkazanue nepBoil mo- 1uu. OMHUCHIBATh HaspiBaTh mpu3HaKy 0xxora, 00MOpo- | 1o Gpu3noIo-

MOLIY TIPU TEIIOBOM U HpUEMBI TIEPBOHA T0- JKEHUSI KOXKU. TUH JaT4YUK
COJTHEYHOM yJIapax MOILH [IPU TETJIOBOM OnuchiBaTh MEpHI, TPUMEHSIEMBbIE TEeMIIEepaTypbl

Y COJTHEYHOM Y7ape.

HpH 0)KOrax, 0OMOPOXKEHHUSX.
OnuchIBaTh CUMITTOMBI
CTPUTYILETOJIUIIAS, YECOTKH.
HasbiBath Mepsl MPOPUITAKTUKY HH-
(EKIIMOHHBIX KOXKHBIX 3200JICBaHHI.
OnpenensTs MOHATHE «TEPMOPETYJIsi-
1us». ONUCHIBATH CBOMCTBA KOXKH,
TI03BOJISIIONME €if BBIMOTHATD (DYHK-
M0 OpTraHa TEPMOPETYJIALIIH.
PackpbiBaTh 3HaueHHE 3aKaNUBAHUS
JUISl OpraHu3Ma.

OrmuchIBaTh BHUIbI 3aKaTHBAOIIMX
MIPOLIEYD.

HazpiBaTh mpu3HAKKM TEIIOBOTO Ya-
pa, COJTHEYHOT O y1apa.

OnuceIBaTh NPUEMBI IEPBON TOMOLIH
IpU TEIUIOBOM Y/ape, COJIHEUHOM
yaape.

AHanmm3upoBath U 060011aTH HHPOP-
MalIMIO O HApyILIEHUSIX TePMOpEryJisi-
MU, TOBPEXKICHUSIX KOXKHU U
npuéMax oKa3aHus IepBOI MOMOIIN
B XOJI€ 3aBEpILIECHUS pabOThI HaJ
npoektoM «Kypcsl mepBoit momomu
JUTSL IIKOJIBHUKOBY

¥ BIIQKHOCTH)




[podomxeHue

No T c Ilenenast yeranoka | Kou-Bo OcHoBHbBIE BHIBI AeSITeTbHOCTH Hcnoan3oBa
wn eMa OI€PiKaAHUE ypoKka YACOB 00y4arouuxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHSATHH obopyo-
BaHue
10. Hepsnas cucrema (5 yacoB)

20 | ABronomHusIi oTien | Heliporymopanbshas pe- | W3yuntsh cTpoeHue u 1 HaseiBath ocobennocTH pabotel aB- | Ludposas
HEPBHOW CUCTEMBI. | TYJSLUS MPOLIECCOB 3HAYEHHE AaBTOHOM- TOHOMHOT'O OTJIeJIa HEPBHOM CUCTe- | JJabopaTopus
HeiiporymopanbHa | *KH3HEAEATENbHOCTH Op- | HOM HEPBHOII cHCTe- MBI. 1o (pU3HOII0-
SIPETYIISIIHS ragusma MBI Paznuyats ¢ OMOIIBIO MM JaTYHK

WTIOCTPAIMKUB Y4eOHUKE apTepUaIbHO-
CHUMITaTUYECKHH | Imapa- IO JIaBJIEHUSL
CUMITATHYECKHUIA IOLOTAENEI aBTO- (mynbca)

HOMHOT'0 OT/I€JIa HEPBHO! CUCTEMBI
10 0COOEHHOCTSIM CTPOEHHUS.
Paznnuare napacuMnaTuueckuii u
CHUMIIATUYECKUH TIOOTAEIBI 110 0CO-
OEHHOCTAM BIIMSAHHS HA BHYTPEHHHE
OpraHbI.

OOBACHATH Ha TPUMEPE pPeaKkluy Ha
CTpecC COrIaCOBaHHOCTh PabOTHI
KeJE3 BHYTPEHHEN CEKPELU U OTHe-
JIOB HEPBHOM CUCTEMBI, pa3Inune
MEKy HEPBHOU U TYMOPAJIBHOU pe-
ryJsiuei mo odmeMy xapaxkrepy
BO3/ICHCTBUS HA OPTaHU3M.
BbinonHATh onbIT, HaOMIOAATH TIPOUC-
XOJISIIHE TIPOLIECCH] U CPABHUBATH
TIOJIyYEHHBIE PE3YJIbTATHI OIIBITA C
0KHJaEMbIMU (OTIMCAHHBIMU B TEKCTE
yueOHUKa)




TemaTrnueckoe IVIAHUPOBaHUE MaTEpuaJia B 9 kaacce

Yactp 1. O01mue 3aKOHOMEPHOCTH JKU3HH
Yacts 2. 3aKOHOMEPHOCTH KU3HU Ha KJIETOYHOM YpoBHE HacTp 3.
3aKOHOMEPHOCTH KU3HH HAa OPTaHM3MEHHOM YPOBHE

Yacts 4. 3aKOHOMEPHOCTH MPOUCXOXKICHHS U Pa3BUTHUS KU3HU Ha 3emieYacTp 5.

3aKOHOMEPHOCTHU B3aUMOOTHOIIEHUN OPraHU3MOB U CPEJIbI

«O0mue 3aKOHOMEPHOCTH SKU3HI

lpodomkeHue

No T c Ileneras yeranoska | Koa-so OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
o/ €Ma OJI€piKaHUuE ypoKa YACOB o0yuyarwuuxcst Ha -HHEe
YPOKe/BHEYPOUHOM 3aHSATHH obopyno-
BaHue
1. 3aKoHOMEPHOCTH KH3HH Ha KjerouHoM ypoBHe (10 u)
1 | MHoroo6pa3ue kie- | Obo6uieHue panee u3y- | M3yuuts 1 Onpenenars oTaMYUTENBHBIE IPH3HA- | MUKpOCKON
TOK YEHHOT'0 MaTepuaa. MHOTroo0pa-3ue KU KJIETOK IPOKAPHOT U 3YKapHOT. U (pPOBOH,
MHoroo6pasue THIIOB KJIETOK DYKaprOTH [TpuBOaUTE TPHUMEPHI MUKpoIpena
KJIETOK: CBOOO/THOKHMBY- | BBISIBUTH OCOOEH- OpraHM3MOBIPOKAPHOT U -paThl.

e u o0pas3yromme
TKaHH, IPOKAPHOTHI, JYy-
KapuoThl. Poib y4EHBIX B
V3yYEHHH KIIETKH.

Jlabopamop-nas pabo-
maNe 1
«MHoroo0pasue
KJIETOKDYKapHOT.
CpaBHeHHe
PACTHUTENBHBIX U KUBOT-
HBIX KJIETOK

HOCTb UX CTPOCHUA
Pa3HBbIX IApCTB

AYKapuoT.
XapakTepu30BaTh CyIIECTBEHHBIE
NPU3HAKK JKU3HEAESTENbHOCTH CBO-
OO/THOKMBYIIEH KIETKU U KJIETKH,
BXOJIAIIEH B COCTAaB TKaHU.
Ha3biBaTh MMeHa YUEHBIX, TTOJNOKHB-
IIHX HAYaJl0 H3yYeHHIO KIETKH.
CpaBHMBATh CTPOEHHE PACTUTENBHBIX
¥ )KMBOTHBIX KJIETOK.

®ukchpoBaTh pe3ysbTaThl HabIHO/Ie-
HUH ¥ JIeNaTh BBIBOIBL.

CobmonaTh TpaBuiia paboTsl B KaOu-
HeTe, oOpaleHus ¢ 1abopaTOpHBIM
00opyIoBaHUEM




[podomxeHue

No T c Ilenenast yeranoka | Kou-Bo OcHOBHbIE BH/BI AATEJbHOCTH HUcnoab3oBa
o/ eMa OI€PKAHHUE ypoKa YACOB o0yuyawuuxcst Ha -HHEe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHe
2 XUMHYECKUE O0o00mienue panee u3y- | M3yunth XUMUYECKHH 1 Pa3nuvaTh ¥ Ha3bIBaTh OCHOBHBIE Muxkpockor
BEIE-CTBA B YEHHOT0 MaTepHasa. COCTaB Y pa3HbIX THU- HEOpraHu4ecKue M OpraHuyeckue Be- | HU(poBoOid,
KJIETKE Oco0eHHOCTH XMMHUYE- | OB KJIETOK. IECTBA KJICTKH. nabopatop-
CKOT'0 COCTaBa KUBOU OO6bscHATb HYHKIUM BOJIBI, MUHE- HOoe 000py10-
KJIETKH U €70 CXOJICTBO Y paNbHBIX BELIECTB, OEIKOB, YTIIEBO- BaHME M0 U3y~
Pa3HbIX TUIIOB KIIETOK. JIOB, JIUMUJIOB M HYKJICMHOBBIX KHC- YEHUI0 XUMH-
Heopranuveckue u op- JIOT B KJIETKE. YECKOTO
TaHUYECKHE BEIIECTBA CpaBHMBaTh XMMHYECKUI COCTaB KJie- | cOCTaBa Kiie-
kietku. Copepxanue TOK JKUBBIX OPTAHU3MOB U TNl HEKHU- | TOK
BO/JIbl, MUHEPAJIbHBIX CO- BOM MTPUPOJIBI, €TATH BBIBOIBI
JIeH, YTJIEBOAOB, JIUITH-
1I0B, OETIKOB B KJIETKE U
opranusme. Mx
byHKIMUB
KU3ZHEACSTEIIBHOCTH
KJIETKH
3 CtpoeHue KIeTku CTpyKTypHbIE YacTH Wzyuuts QyHKIME Op- 1 Paznnuath OCHOBHBIE YacTH KJIETKU. Hudposoit
KJIETKH: MeMOpaHa, siji- TaHOUJIOB KJIETOK, BBI- Ha3zbiBaTh U OOBACHATH CYIIECTBEH- MHUKPOCKOIT
PO, LUTOIIa3Ma ¢ Opra- | SBUTh MX OTJIUYUTENb- HbI€ MPU3HAKK BCEX YACTEH KIIETKH. UTOTOBBIE
HOUJIAMU U BKIIOUEHHSA- | HbIE OCOOCHHOCTH. CpaBHHBaTh 0COOEHHOCTH KIIETOK MU-
M. OpraHouibl KIeTKH pacTeHUH U KUBOTHBIX Kponpernapa-

1 UX QyHKIIUH
MemOpaHHbIe U HEMEM-
OpaHHbIE OPTraHOUbI,
OTJIUYUTENbHbIE 0COOEH-
HOCTH UX CTPOCHHS

byHKIIUN

BoienaTe ¥ Ha3bIBAaTH CYIIECTBEH-
HbIE MIPU3HAKK CTPOCHHSI OpraHOu-
JIOB.

Pa3nuuath opraHOWIB! KIETKH Ha PH-
CYHKE y4eOHHKa.

OODbACHATH (YHKIUM OTIEIBbHBIX Op-
TaHOMJIOB B KM3HEEATEIBHOCTH
PaCTUTENbHON U JKUBOTHOM KIIETOK

ThI




podomkeHue

Ne - c Ilesenast yeranoska | Koa-Bo OcHOBHbIE BH/BI AATEJbHOCTH Hcnoab3oBa
o/ eMa oxepikaHue ypoxa 4ACOB o0yuyawuuxcst Ha -HHe
YPOKe/BHEYPOUYHOM 3aHATHH odopyno-
BaHHUe
4 PasmHuosxenue kiet- | PasMHOKEHHE KIETKU N3y4uts XU3HEHHBIH 1 XapaktepuzoBaTh 3HAYCHHE pa3- [udporoii
KU U €€ )KU3HEHHBIN | MyTEM JieNeHust — o00- LMKJI COMAaTHYECKON MHOKEHUS KJIETKH. MHKPOCKOI
LUK 111€€ CBOMCTBO KJIETOK KJIETKM Ha IpUMepe CpaBHMBaTh JeNeHHE KIETKU NPOKAa- | UTOTOBBIE
OJIHOKJIETOYHBIX U JETSIIUXCS KIETOK PUOT U 3YKapHOT, J€NaTh BBIBOJBI HA | MH-
MHOT'OKJIETOYHBIX Opra- | KOpeLlKa JIyKa OCHOBE CPaBHEHHS. Kporpenapa-
Hu3MoB. Kierounoe ne- Onpenensrs NOHATHS «MUTO3» U TBI
JICHHUE Y IIPOKAPUOT — «KJIETOYHBIN UK. DUKCUPOBATH
JeNIeHNE KIETKH HaJBOE. pe3ynbTaThl HaOMIOACHUH, (popMyITH-
Jlenenue KIeTku y syka- pOBaTh BBIBO/IBI.
puoT. Muto3. ®a3sl Mu- Cobnronats npaBuia paboTsl B Kabu-
T03a. JKM3HEHHBIN LUK HeTe, oOpamieHus ¢ 1abopaTOPHBIM
KJIETKH: uHTepdaza, Mu- 00opy10BaHNEM
T03. Paznenenue xie- OOBACHATH MEXaHU3M pacmpejese-
TOYHOTO COJIEPKUMOTO HMS HACJIEICTBEHHOTO MaTepuaa
Ha JIBE JOUEPHHUE KIIET- MEKy ABYMS JOUYEPHUMH KIETKaMH
KH. y IPOKApHOT U 3yKApHOT.
Jlabopamopnas paboma HasbiBath 1 XapakTepu3oBaTh CTaJuu
Ne 2 KJIETOYHOT'O LIUKIIA.
«PaccmarpuBanue Mu- Habiro1aTh ¥ ONMCHIBATE IENSIIHAECS
KpOIpenapaToB ¢ Jiess- KJIETKU 110 TOTOBBIM MUKpOIIpETa-
MIUMHUCS KIETKAMID» paTtam.
2. 3aKOHOMEpPHOCTH KH3HH HA Opranm3mMeHHoM ypoBHe (17 )
5 bakrepun u Bupycel | PazHooOpasue Gpopm N3yuuts CymecTBeH- 1 Boienats cymectBeHnble npusHaku | Lludposoit

OpraHu3MOB: OJJHOKJIE-
TOYHBIE, MHOTOKJIETOY-
HbIE U HEKJIETOUHBIE.
bakrepun kak oHOKIIE-
TOYHBIE TOAAEPHBIE Op-
raHu3MBbl. Bupycsl kak
HeksieTouHas popma
Ku3HU. OTINYUTENbHBIE

Hbl€ MIPU3HAKK OaKTe-
puid, MaHoOaKTepuit
U BUPYCOB

OaxTtepuii, nnaHoOaKTepuii 1 BUPY-
COB.

OOBACHATD (Ha KOHKPETHBIX TpHMe-
pax) CTpoeHue U 3Ha4eHue OaKTe-
puii, IIMaHOOAKTEPHIA U BUPYCOB.
PaccmatpuBath u 00BACHATH IO pH-
CYHKY Y4eOHHKa ITPOIIecC

MHKPOCKOIT 1
TOTOBbIE MU-
Kporipenapa-
Tl OaKTEpHi,
nabopaTop-
HOe 00opy10-
BaHUE JUTSI
¢bukcanuu u




[podomxeHue

No T c Ilenenast yeranoka | Kou-Bo OcHOBHbIE BH/BI AATEJbHOCTH HUcnoab3oBa
o/ eMa OI€PKAHHUE ypoKa YACOB o0yuyawuuxcst Ha -HHEe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHUe
0COOEHHOCTH OaKTepuii IIPOHMKHOBEHUS BUPYyCa B KIETKY U OKpaIIMBaHUA
Y BUPYCOB. 3HaUeHHE €ro pa3MHOXKEHHUS. OakTepuil 1o
OakTepuil 1 BUPYCOB B [IpuBomuTh mpumepsl 3aboneBanuil, | ['pamy
npupojie BbI3bIBAEMbBIX OaKTEpUsIMU U BHpYca-
MU
6 PacturensHslii opra- | ['1aBHBIE CBOMCTBA pac- YrnyOuts u 1 BriensaTs u 060011aTh CyIecTBeH- Hudposoii
HH3M U €T0 0COO€H- | TeHHI: aBTOTPO(HOCTb, 000011aTh HbIE IIPU3HAKK PACTECHUI U pacTh- MHKPOCKOII 1
HOCTHU HECIIOCOOHOCTB K aKTUB- | CYILIECTBEHHbIE PHU- TEJIBHON KIIETKU. TOTOBBIE MU-
HOMY [IE€PE/IBUKEHUIO, 3HAKHU PACTCHUN 1 XapakTepu30BaTh 0COOEHHOCTH IPO- | KpoIpenapa-
pa3MEIIEHNE OCHOBHBIX | PACTUTEIbHOM KIETKHU. 1I€CCOB KU3HEEATENLHOCTH pacTe- Thl, J1abopa-
4acTell — KOpHS U 110- HUI: IMTaHUS, JbIXaHus, OTOCHHTE- | TOpPHOE 000-
Oera — B JIBYX pa3HbIX 3a, pa3MHOKEHUS. pyZOBaHMe
cpenax. OcoOeHHOCTH CpaBHMBaTh 3HaUEHKE MOJIOBOTO JUISL IPUTO-
PaCTUTENbHON KIETKH: 0ecrosoro cnoco0oB pa3MHOKEHUSI | TOBJICHUS
NPUHAAJIEKHOCTD K 3Y- pacTeHuid, 1enaTh BBIBO/BI HA OCHOBE | BPEMEHHBIX
KapuoTam, Halu4ue Kie- CPaBHEHHSI. MHKpOIperna
TOYHOM CTEHKH, MIACTH] OOBICHSTH POJIb PA3TUIHBIX pacTe- -pa-ToB
Y KPYTIHBIX BaKyOJIeH. HUM B )KU3HH YEIIOBEKA.
Cnioco0bl pa3MHOXKEHUS [TprBOMTH TPHMEPHI HCHIONIB30BA-
pacTeHuii: MoJI0Boe U HHS 4€JIOBEKOM Pa3HbIX CIIOCOOOB
oecnosnoe. OcobeHHO- Pa3MHOXEHHS PaCTEHUI B XO3HCTBE
CTH I10JIOBOTO Pa3MHO- U B IPUPOJIE
HKEHHUSL.
Tumner Gecrnomnoro pas-
MHOKECHHUS: BET€TaTHB-
HO€, CIIOpaMH, JEJIEHH-
€M KJIETKH HaJIBOe
7 [{apcTBO rpuboOB. ['pulbl, X CXOICTBO C JlaTh XapaKTepUCTHUKY 1 Boinensats u xapakrepuszoBath cyme- | Lludpooit
JInmaiiHuku ApYTUMH 3yKapuoTHye- CYILECTBEHHBIX TPH- CTBEHHBIE IPU3HAKH CTPOEHUS U MHKPOCKOII
CKMMH OPraHU3MaMHi — | 3HAKOB CTPOCHHMS U IPOLIECCOB KU3HEEATEIBHOCTH UTOTOBBIE




podomkeHue

No T c Ileneras yeranoska | Koa-so OcHOBHBIE BH/IbI /1eSITEJIbHOCTH Hcnonb3oBa
wn eMa OI€PiKaAHUE ypoka YACOB 00y4arouuxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHSATHH obopyno-
BaHHeE
pacTeHUSMHU U KUBOTHBI- | IPOLIECCOB >KU3HEE- rpu0oB U JUIIAKHUKOB HA KOHKpPET- MUKpOIperna-
MU — U OTJIMYHUE OT HUX. | ATEIbHOCTH TPHOOB U HBIX [IPUMEPaXx. pathbl TprOOB,
Cneuuduyeckue CBOil- | JTUIIANHUKOB CpaBHuBaTh CTpOeHHE TPUOOB CO repOapHbIi
ctBa rpudoB. MHOr000- CTPOEHUEM PACTEHHUI, KUBOTHBIX U MaTtepual
pasue U 3HaueHue rpu- JUIIAAHUKOB, JI€NaTh BBIBOJBL. rpu0OB U Jiu-
OOB: TJIECHEBBIX, LA~ XapakTepu30BaTh 3HaY€HHE TPHOOB | MIAWHUKOB
MOYHBIX, ¥ JIULIAMHAKOB JJIS IPUPOJIBI U YeJI0-
napasutudeckux. Ju- BEKa.
IIAHUKHI KaKk 0coOble OrMeyaTh OMACHOCTb SATOBUTBIX IPU-
CUMOUOTHYECKUE Opra- 00B 1 HEOOXOAMMOCTh 3HAHHS TIpa-
HHM3MBI; UIX MHOT000pa- BUJI cOopa rprOOB B IPUPOJIE
3U€ U 3HAYCHUE
8 JKuBOTHBI opra- OcoOenHoctu Beinenuts u 0006- 1 Briaenars u 0000mars cymectsen- | BrnaxkHble
HU3M U er0 0COOeH- | KMBOTHBIXOPIaHU3MOB: | LIUTh CYIIECTBEHHBIE HbIE IPU3HAKU CTPOEHMS M IIPOLEC- | MPEmapaTsl
HOCTHU HPHHA/I- JI€KHOCTb K NPU3HAKU CTPOECHHUS U COB JKU3HEJEATEILHOCTH )KUBOTHBIX. KHUBOTHBIX
yKapuoTaM, MPOLIECCOB KU3HEIE- HaGntonaTe 1 omuchiBaTh MOBEAEHUE | PA3IUUHBIX
reTepoTpopHOCTH, ATENBHOCTU KUBOTHBIX JKUBOTHBIX. TUIIOB

CIIOCOOHOCTE K
AKTUBHO-MY
TIepEeIBUIKEHHIO, 3a- 00Ta
0 IIOTOMCTBE, I10-
CTpoiika »umuy (THE3,
Hop). [leneHue xuBOT-
HBIX I10 crIoco0aMm 100bI-
BAHUS MHIIH: PACTUTEIb-
HOSIHBIE, XUILHbIE, I1a-
pa3UTHYECKHE,
[aJAIBIINKN, BCESIHEIE

Ha3sbIBaTb KOHKPETHBIE TIPUMEPBI
PA3IMYHBIX JUKHUX KUBOTHBIX M Hau-
OoJee pacripocTpaHEHHBIX JOMAIl-
HUX KUBOTHBIX.

OOBACHSATb PONb PA3MUYHBIX JKHBOT-
HBIX B JKM3HH YEJIOBEKA.
XapakTepu30BaTh CIOCOOB! MHUTAHUA,
pacceineHus, NepexuBaHUs HeOIaro-
IPUATHBIX YCIOBUM U MOCTPOUKH KH-
JIUILI 5KUBOTHBIMHU

5. 3aKoHOMEPHOCTH B3aHMOOTHOIIEHHI opranu3MoB u cpeabl (15 u)




9 YcioBus Ku3HA Cpenpl KHU3HU | JlaTh XapaKTepUCTUKY 1 Boinensate u xapakrepuszoBath cyme- | Llmdpoas
Ha3emuie OpraHu3-MOB Ha 3emJie: | OCHOBHBIM CpejiaM CTBEHHBIC MPU3HAKU CPeJ] *KU3HU HA naboparopus
BOJIHAsI, HA3€MHO- KU3ZHU 3emute. 0 SKOJIOTHU
BO3yIIHAS,
OcHOBHbIE BH/BI 1eATEJbHOCTH Hcnoab3osBa
Ne T C IleneBasi ycranoBka | Koua-Bo AR
cMa oacp:KaHue 00yJyawuuxcsi Ha -HHE
n/n ypoOKa 4yacoB
YPOKe/BHEYPOUHOM 3aHATHH obopyno-
BaHMe

MIOYBEHHAS, OPTaHM3-
MEHHas. YCIoBUS
KM3HUOPTaHU3MOB B
Pa3HBIX cpefax.
DKOJIOTHYECKHE
(akTopbl: abuoTHYE-
cKre, OMOTHYECKHE U
aHTPOTIOTEHHBIC

HasbiBaTh XapakTepHbIC MPU3HAKH
OPraHu3MOB — OOUTATEICH ITHX
Cpell )KU3HHU.

XapakTepr30BaTh YePThI MPHUCTIOCO0-
JICHHOCTH OPTaHU3MOB K Cpejie UX
oburaHus.

Pacrnio3znaBath 1 XapakTepuzoBaTh
HKOJIOTHYECKHE (haKTOPHI CPEIbI

(maT4uK MyT-
HOCTH, BJIaX-
HocTH, pH, yr-
JIEKUCIIOTO Tra-
3au
KHCJIOPO/JIa)




[lpodosikeHue
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OKOJIOTHYECKHE
npo0IeMbI B OHO-
cepe. Oxpana
IIPUPOJIBI

O0o001IeHe paHee u3y-
4yeHHOro Matepuana. Ot-
HOIIICHKE YeJI0BEKa K
TIPUPOJIC B UCTOPHUH Ye-
noBevectsa. [Ipobaembl
Ouocdepsl: ucToIICHHE
HPHUPOTHBIX PECYPCOB,
3arpsi3HEHHE, COKpaie-
HHE OUOJIOTUYECKOTO
pasHooOpasus. Pere-
HHE KOJIOTUIECKUX
npobiem ouochepsr:
palMoHATEHOE UCTIONb-
30BaHHE PECYPCOB,
OXpaHa MpUpo/Ibl, Bce-
o01I1ee 3KOJIOTHIeCKoe
o0pa3oBaHue Hacerne-
HUSL.

Jlabopamopnas paboma
Ne 6

«OneHKa KayecTBa
OKpYKarolei cpep»

BbISBUTH OCHOBHBIE
IKOJIOTUIECKHUE
npobembl 6uocde-
psl. [IpoBectn oreHKy
KayecTBa OKpYXKaro-
IEer Cpelibl.

Brinenats u xapakTepu3oBath Npu-
YHUHBI 9KOJIOTUIECKHUX MPOOIIeM B
ouocdepe. [IporHozupoaTs 1o-
CIIEJICTBUSI UCTOLIEHHS PUPOIAHBIX
PECYPCOB U COKpallleHus Ouonoruye-
CKOT'0 pa3HO00pasusi.

OOGcy>xnaTh Ha KOHKPETHBIX MpUMe-
pax 9KOJOTHYeCcKue IpoOIeMbl CBOE-
r'0 peruoHa u 6uocdepsl B 1ETIOM.
AprymeHTHpoBaTh
HEOO0XOIUMOCTh3AIIUTHI
OKpY>Kalollen Cpeibl,

COOJTIOICHUS TIPABUIT OTHOLICHUS K
KUBOM U HEXKUBOU MPUPOJIE.
BrISBIATE U OLIEHUBATH CTETIEHD 3a-
I'PA3HEHUS TIOMEIIECHHH.
®uKcHpoBaTh pe3yibTaThl Hab0/e-
HUM ¥ JIe7T1aTh BBIBOJIBI.

Cobmronats npasuia paboThl B KaOu-
HeTe, oOpaleHus ¢ 1a00paTOpHBIM
o0opynoBaHuEM

[udposas
nabopatopus
0 9KOJIOTHU
(maTymK BIAXK-
HOCTH, yTJIe-
KHUCJIOTO ra3a
¥ KUCIIOPO/Ia)
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