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BBenenue

OcHarmienue 001e00pa3oBaTENbHBIX MKOJI COBPEMEHHBIM aHAJOTOBBIM W IU(POBBIM 000-
pPYIOBaHUEM SIBISIETCS MaTepUalIbHOW 0a30i peanmuzanuu DenepanbHOTO TOCYIapCTBEHHOTO
00pazoBaTeNbHOrO CTaHIapTa. DTO OTKPHIBAET HOBBIE BO3MOYKHOCTH B YPOUHOW M BHEYPOUHOM,
BHEKJIACCHOW AEATENBHOCTH M SBJSIETCS HEOTHEMIIEMBIM YCIIOBHEM (DOPMHUPOBAHUS BBICOKO-
TEXHOJOTHYHON CPEJIbl IIKOJIBI, 03 KOTOPOH CII0KHO MPEACTaBUThH HE TONBKO MpoduiibHOE 00yUeHuHe,
HO ¥ COBPEMEHHBII 00pa30BaTeIbHEIN Mporecc B LeoM. Pa3zpacTaercs mone B3auMOICHCTBHS yUCHUKA
U YUHTENS, KOTOPOE PACIPOCTPAHIETCS 332 CTEHBI IIKOJIBI B PEaJbHBIN U BUPTYAJIbHBIN COIIMYM.
Hcnonp3oBanne ydeOHOrO OOOpYNOBAaHUS CTAaHOBHTCS CPEICTBOM OOECIIEYEHHUS ITOTrO
B3aMMOJICHCTBHSA, TeM Oojee B YCIOBHSAX OOYUYSHHs TpEAMETYy Ha YIriyOJIEHHOM YpOBHE,
npernonaaraeMoM npoduinzanueit ooydeHus.

B pamkax nHammoHampHOTO mpoekTa «OOpa3oBaHME» CTano0 BO3MOXHBIM OCHAICHUE MIKOJ
COBpPEMEHHBIM 000pyI0BaHHEM LieHTpa «Touka pocta». Buenpenue 3Toro o00py0BaHus M03- BOJISET
KaueCTBEHHO WM3MEHHTh mporecc oOydeHus Owomornu. [losBIsETCS BO3MOXHOCTH KONH- YECTBEHHBIX
HaOJFOJICHUH M OTIBITOB IS MOTYyYEHHs TOCTOBEPHON MH(POPMALK O OMOJOTHYE- CKHX TPOLeccax
o0bekTax. Ha ocHOBE MOMy4eHHBIX SKCIIEPUMEHTAIBHBIX JTAHHBIX 00Y4aeMbIECMOTYT CAMOCTOSTEIEHO
JIeNaTh BBIBOJIBI, 0000MIATh PE3yIbTaTh, BHIABIATH 3aKOHOMEPHOCTH,YTO Ha HAII B3I, CIOCOOCTBYET
MOBBIIIEHUIO MOTUBAIIMH 00Yy4EHUS IIKOJIbHUKOB.

Bricokast clOXKHOCTH pabOTBl C COBPEMEHHBIM LHU(PPOBBHIM, obecreueHue ero padoTo-
CTIIOCOOHOCTH, HETOCTATOYHOCTh METOJNYECKOT0 00ecreueHus] — BCE ITO 3a4acTyiO BCTYTIAeT B
NPOTUBOPEYHE C HEJOCTATOYHOCTHIO MH(OPMALMOHHBIX M HHCTPYMEHTAIBHBIX KOMIICTEHIMN
nenarora. Paspenienne JaHHOTO KOH(IJIMKTAa BO3MOXKHO B NMPAKTHYECKOW NIESATEITHHOCTH, B BHI-
MOJTHEHUU JEMOHCTPALIMOHHBIX U JIAOOPAaTOPHBIX pabOT, OpraHU3aluy J1adopaTOPHOTO JKCIIe-
PUMEHTA, B OpTaHM3allH MPOEKTHOH M y4eOHO-MCCIIeI0BATENbCKOM AEATEIBHOCTH 00yJato- MIHXCS.
B mpouecce skcnepuMeHTanbHONW pabOThI y4ariuecss MPUOOPETaloT OMBIT MO3HAHUS PEalbHOCTH,
SIBJISTFOILIMICS. BaYKHBIM 3TarioM (OPMHUPOBAHUS y HUX YOEKIEHH, KOTOpHIE, B CBOIO OYEpE.b,
COCTABIISIIOT OCHOBY HAy4YHOTO MHPOBO33peHHs. B TO ke Bpemsi oTpabaThIBaeTcs METOIHMKA
MOCTAHOBKH SKCIEpUMEHTa. VIMEHHO MO3TOMY IMpeasiaraeMble B JAHHOM ITOCOOMH YPOKH,
7abopaTopHBIC W TPaKTHYECKue paboThl CHAOKEHBI METOIMYECKHMM KOMMEHTApUEeM, MATpHLEH Uit
COOCTBEHHOr0 MPO(pEeCCHOHATBHOTO MOUCKA, /Ul aJanTallid MaTepUaoB K YCIOBUSIM KOHKPETHOTO
00pa30BaTENBHOTO YUPEXKICHHSA. TeMaTHka paccMaTpHBAEMbBIX 3KCIIEPHMEHTOB, KOIMYECTBEHHBIX
OIBITOB, COOTBETCTBYET CTPYKTYpe HMPUMEPHON 00pazoBaTeb- HOM MPOrpamMMbl MO0 OHOJIOTHH,
conepxkannio DeaepanbHOTO rocyaapcTBEHHOro odpasoBarenbHoro cranaapra (PI'OC) ocHOBHOTO
o0rmiero oOpa3oBaHws.

[TocrapisieMble B MIKOJIBI COBPEMEHHBIE CPEACTBA O0YUCHUS, B paMKaX MPOEKTa IIEHTpa
«Touka poctay, coiepKaT Kak y’e H3BECTHOE 000pyI0BaHUE, TaK M MPUHIUNHUAIEHO HoBoe.IIpexe
BCEro, 3TO IU(POBBIE JTA00OPATOPHK C HAOOPAMH JATYMKOB, TTO3BOJISIONINE MPOBOANUTH M3MEPEHUS
(pu3MIecKnx, XUMIUYECKNX, (PU3UOIOTHYECKHUX MapaMeTpoOB OKpYIXKAIOLIEH Cpeibl M OpraHu3MoB. B
OCHOBY 00pa30BaTeNbHOM NpPOrpaMMbl 3aJ0XKEHO MPUMEHEHHE IUPPOBBIX J1AOOPATOPHIA.
PaccmoTpeHHBIE B MTOCOOMH OMBITHI MPOIUIH IIUPOKYIO anpoOaruio. MHOTOJETHAS MpakTHKa
MCIIOJIb30BaHUs IM(POBBIX JTa0OPATOPHUil W MUKPOCKOITMYECKOW TEXHUKHM B IIKOJIE IMOKa3aua, YTo
COBpPEMEHHbIE TEXHHUYECKHE CPEICTBA 00YUEHHSI HOBOTO TOKOJIE- HUS TTO3BOJIAIOT JOOUTHCS BBICOKOTO
YPOBHSI YCBOCHUS 3HAaHHH, (JOPMUPOBAHHS MPAKTUYECKUX HABHIKOB OMOIIOTMYECKHX HCCIIEOBAHMUH,
YCTOMYHMBOTO POCTA TIO3HABATEIBHOTO MHTEPECA IIKOIBHUKOB M, KaK CIEACTBHE BBICOKOTO YPOBHS
y4eOHOH MOTHBAIIHH.

Hacrosimee mocoOue mpu3BaHO MOMOYb IMEJAroraM B pealn3alii 00pa3oBaTENbHBIX MPOTPaMM
0011Iero ¥ JOMOJHUTEIBHOT0 00pa30BaHus, B Pa3peIIeHNH BO3HUKAIOIIUX TPYAHOCTEH mpu paboTe ¢
obopynoBanueM neHTpa « Touka pocTtay.
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Heab u 3a1aun

* peanmu3ais OCHOBHBIX OO0Ie0o0Opa30BaTEIbHBIX MPOTpaMM 10 Y4YEOHBIM MpeaMeTam
€CTECTBEHHO-HAyYHOM HAIPaBIEHHOCTH, B TOM YHCJIE B paMKaX BHEYPOUHOW AEATENbHOCTH
o0yJaronuxcs;

¢ pa3paboTKa M peanu3alysi pa3HOYPOBHEBBIX JOMOJHHUTEIBHBIX 0O0IIe00pa30BaTEIbHBIX
IPOrpaMM €CTECTBEHHO-HAYYHOM HaNpaBlICHHOCTH, a TaK/Ke MHBIX NPOrpaMM, B TOM YHCIE B
KaHUKYJISIPHBIN IEPUOT;

¢ BOBJEUCHHUE YYAIIUXCS U MEAArornyeckuX pabOTHHKOB B TPOCKTHYIO JEATENbHOCTD;

* opraHu3anus BHEYy4eOHOH MAEeATETbHOCTH B KAaHMKYJSAPHBIH Hepuof, pa3paboTka M peanu3arus
COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MPOrpaMM, B TOM YMCIIE I Jlarepeid, OpraHu30BaHHbIX
00pa3oBaTeNbHBIMU OPraHU3ALMAMY B KAHUKYJISIPHBIN IEPUOLT;

* MOBBILIEHHE NPOPECCHOHATHHOTO MAcTepPCTBA I€Aarorndyeckux pabOTHUKOB IIEHTpPA, pe-
aJM3YIONIMX OCHOBHBIE U IOTIONHUTENBHBIE 00111e00pa30BaTeIbHbIC TPOTPAMMBI.

Co3nmanue 1eHTpa «Touka pocTay mpeanojaraeT pa3BUTHE 00pa3oBaTENbHONW MH(PACTPYKTYPHI

0011eo0pa3zoBaTeIbHON OpraHKU3alMU, B TOM YUCIIE OCHAILIEHUE 00111e00pa3oBaTeIbHONOPraHU3allum:

¢ 00opynoBaHMEM, CpEACTBAMU OOYUYCHHMS M BOCHHUTAHUS JJIS U3yUEHHs (B TOM YHCIE JKC-
NEPUMEHTAJIBHOI0) MPEIMETOB, KypCOB, AMCLUUIUIMH (MOJYJIeH) eCTeCTBEHHO-Hay4YHOMH
HAIPaBICHHOCTH TIPU pPEAM3alliid OCHOBHBIX 00IIe00pa30BaTEeNbHBIX MPOTPaMM M JI0-
MOJTHUTENIbHBIX 00I111€00pa30BaTeNbHbIX MPOrpaMM, B TOM YHCIE Ui PACHIMPEHUS CO-
AepKaHus y4eOHbIX npeaMeToB «Pusnkay, « Xumus», «buonorusy;

¢ 00opynOBaHMEM, CPEJCTBaMU OOyuYeHHs] M BOCIUTAHUS Ul pealu3aldl MpOrpaMM J0-
HOJHUTEIBHOTO 00pa30BaHusl €CTECTBEHHO-HAYYHON HAaPaBICHHOCTEN;

¢ KOMIIBIOTEPHBIM U HHBIM 000PYI0BaHUEM.

[TpodmiibHBI KOMIUIEKT 00OPYJOBaHUS MOXET OBITh BBIOpaH il 00I1e00pa30BaTEIbHBIX
OpraHM3aluii, UMEIOIMX HA MOMEHT co3JaHus LeHTpa «Touka pocTa» HaOOp CpencTB OOydeHHs U
BOCTIUTaHUSL, MOKPBIBAIOIINNA CBOUMH (DYHKIIMOHAIBHBIMU BO3MOKHOCTSIMU 0a30BbI€ TIOTPEOHOCTH TIPH
U3y4eHUH y4eOHbIX NpeaMeToB «Duzukay, «Xumus» 1 «buonorusy.

[lepeyeHb, MUHMMaIbHO HEOOXOOUMBbIE (YHKLMOHAJIbHbIE M TEXHHYECKHE TpeOOBaHUS U
MHHHMAJbHOE KOJMYECTBO 000PYIOBaHUS, PACXOJHBIX MATEPHAIIOB, CPEIICTB O0YUCHHUS U BOCTIMTAHUS
A7 OCHAIeHUs HeHTPoB «Touka pocTay, ONpeAenstoTCsl PErHOHANIBHBIM KOOPJUHATOPOM C YYETOM
HPUMEPHOT0 NepeyuHs 000pyA0BaHUS, PACXOAHBIX MAaTEPUAIIOB, CPEICTB O0YyUEHHS U BOCITUTAHUS IS
co3laHust M obecriedeHuss (PyHKIIMOHUPOBAHHS ILIEHTPOB OOpa30BaHUSI €CTECTBEHHO-HAYYHOM
HanpaBieHHocTH «Touka pocTa» B 0011€00pa30BaTENbHBIX OPraHU3ALMIX, PACIONI0KEHHBIX B
CEJIBCKOM MECTHOCTH ¥ MAJIBIX FTOPOJax.

[IpodunbHbIii KOMIIIEKT 000pya0BaHus obecreurnBaeT 3pHeKTUBHOE AOCTIREHHE 00pa30-

BaTENBHBIX PE3YIBTATOB 00YUAIOIINMHUCS 10 TPOTPaMMaM €CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH,
BO3MOKHOCTb YTITyONEHHOTO N3YUEHUsI OTJEIbHBIX TPEAMETOB, B TOM YUCIE A1 (OPMUPOBAHUS

U300peTaTeNnbCKOro, KpeaTHBHOr0, KPUTUUECKOTO MBIIUIEHUS, Pa3BUTHS (DYHKINO-HAIBHON
IPaMOTHOCTH y 00yYaroIMXcsi, B TOM YHCIIE €CTECTBEHHO-HAYYHOM 1 MaTeMaTHUeCKOM. DKCIIEPIMEHT
ABJIIETCA UCTOYHMKOM 3HAHUM M KPUTEPHUEM MX UCTUHHOCTH B Hayke. KoH- Lenius coBpeMeHHOro
00pa3oBaHus TOIPA3yMEBAET, YTO B yUeOHOM IKCIIEPUMEHTE BEIYIILYIO

POJIb JTOJKEH 3aHATh CAMOCTOSITENbHBIN UCCIE0BATENbCKUN YIEHUUECKUH IKCTIEPUMEHT.

CoBpeMeHHbBIE SKCTIEPUMEHTATIbHbIE UCCIIE0BAHUS TI0 OMOJIOTHH YK€ TPYAHO HpecTaBUTh Oe3
HCIIOJIB30BAHUsI HE TOJBKO aHAJIOTOBBIX, HO M LU(POBBIX M3MEepUTENbHBIX PHOpoB. B denepansHom
rocynapcTBeHHOM obpazoBatenbHoM ctanaapte (PI'OC) mpomucaHo, 9TO OAHUM U3 YHHBEPCATBHBIX
y4eOHBIX AeHCTBUH, NMPHOOpPETAaEMBbIX YHYaLUMHCS OJDKHO CTaTh YMEHHME «IIPOBEAEHUS OIIBITOB,
MIPOCTHIX SKCIIEPUMEHTAILHBIX HUCCIIEJOBAHUH, TIPSMBIX
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Y KOCBEHHBIX M3MEPEHUH C UCIOIb30BAHIEM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Y4eOHBI SKCIIEPUMEHT 110 OMOJIOTHH, TTPOBOJAMMBIN Ha TPAJAWIIMOHHOM 00O0pYIOBaHHH, Oc3
OpUMEHEHHs HUPPOBBIX Ta0OpaTOpHii, HE MOXKET MO3BOJMUTH B MOJHOM Mepe pelnTh BCE 33Jaud B
COBPEMEHHOM 1IKOJIE. DTO CBA3aHO C PSIAOM IIPUUNH:

¢ TpaJULHOHHOE MIKOJIbHOE 000pPYA0BaHUE U3-32 OTPAHUUECHUS TEXHUYECKUX BOSMOXKHOCTEH He
M03BOJISIET IPOBOANTH MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHUS;

* JIUTENBHOCTh MPOBEACHHS OMONOTMYECKUX MCCIENOBAHUN HE BCET/a

¢ cornacyercs ¢ JIUTENbHOCTbIO y4EOHBIX 3aHATHUIH;

* BO3MOXHOCTH ITPOBEJICHNSI MHOTHX UCCIIEIOBAHMI OTPAHUYMBACTCS TPEOOBAHUIMH TEX-HUKU
0€30MacHOCTH U JIp.

[ludposas naboparopusi MOTHOCTBIO MEHSET METOMUKY M COAEpKAHUE AKCIEPUMEHTAIBHOM
AEATEeNbHOCTH U pEIaeT BhIIETepeurcieHHble mpodaembl. [llupokuil criekTp AaTYMKOB MO3BOJISIOT
y4almuMcs 3HAKOMUTBCS € TapaMeTpaMy OMOJIOTHUECKOT0 SKCIIEPUMEHTA HE TOJIbKO Ha KAYeCTBEHHOM,
HO ¥ Ha KONMMYeCTBEHHOM ypoBHe. LludpoBas maboparopusi MO3BONSETBECTH JIUTENBHBIA AKCICPUMEHT
Jaxe B OTCYTCTBUHM 3KCIEPUMEHTATOpa, a 4acToTa MX W3MEPEHHH HEMOJBIACTHA YEIOBEUYECKOMY
BOCITPUSITHIO.

B mpouecce QopmupoBaHus SKCIEpUMEHTAIBHBIX YMEHHH Y4YeHUK oOydaeTcs MpeACTaBIsTh
nH(popMaIro 00 UCCIICTOBAHUH B YETHIPEX BUAAX:

* B BepOATLHOM: ONMUCHIBATH IKCIEPHUMEHT, CO3/1aBaTh CIOBECHYIO MOJETh SKCIIEPUMEHTA,

(bUKCHPOBATh BHUMAHUE HA M3MEPSIEMbIX BEJIMINHAX, TEPMUHOIOTHH;

* B Ta0JMYHOM: 3aMOTHATH TaONMHIBI JAHHBIX, JEKANIUX B OCHOBE MOCTPOEHUS TpaduKoB (Tpu
ATOM Y yHalllMXCs BOSHUKAET MEPBUYHOE MPE/ICTaBIECHHE O MaclITabaxX BEIUYHH);

* B rpaduuecKoM: CTPOUTH TPa(UKH MO TAOIUYHBIM JaHHBIM, YTO AT BOZMOXKHOCTH MEpexoa K
BBIIBIDKCHUIO TUTIOTE3 O XapaKTepe 3aBUCUMOCTH MEKIY BETUYMHAMU (IIPU 3TOM YUYUTEINb
MOKa3bIBAET MPEUMYILECTBO B BU3yaIH3aI[MU 3aBUCMOCTEN MEX/y BeTMYMHA-MH, HAaTrJISTHOCTh
Y MHOTOMEPHOCTb); B BUJIE MATEMATUUYECKUX YPABHEHUM: TaBaTh MaTe- MAaTUYECKOE OMUCAHUE
B3aMMOCBSI3U BEIMYMH, MaTeMaTHuecKoe 0000IIeHuE.

* (hopMHpOBaHKE MCCIIETOBATEIBCKUX YMEHUH YUalIUXCsl, KOTOPBIC BBIPAKAIOTCS B CICIYIOIIHX
JIEUCTBUSX

OmpeJeneHne MpodIeMbl;

MOCTAHOBKA HCCIIEZI0BATENBCKOM 3a1auH;

IJTaHUPOBAHKE PELICHHS 33/1a4u;

MOCTPOEHUE MOJEINEIL;

BBIIBUJKEHUE TUIIOTES;

. DKCIIepUMEHTAIIbHAS TIPOBEPKa TUIOTE3;
7. aHANM3 TaHHBIX SKCIIEPHMMEHTOB WX HAOJIOICHHI,
8. dopmymupoBaHue BEIBOIOB.

[Tocneanue rozpl y yyamuxcsi HAOMOAAETCS HU3Kasi MOTUBAIIMS U3YUEHUSI €CTECTBEHHO-HAYYHBIX
JUCLUIUIMH U KaK CJIE€ACTBUE Na/ICHUE KauyeCTBa 00pa30BaHUs.

[ToctaBnsiemMble B IIKOJIBI COBPEMEHHBIE CPECTBA O0YyUEHHUS, B paMKax mpoekrta «Touka po- cTay,
CoZIepIKaT Kak YK€ XOpOIIO M3BECTHOE 000pYyI0BaHKE, TaK M MPUHIUITHAIEHO HOBOE. DTO HU(pPOBbHIE
nabopatopuu M JAaTYUKOBBIE CHUCTEMBL. B OCHOBY 00pa3oBaTeNbHOM MPOrpaMMBbI 3alI0KEHO
npuMeHeHne UQpoBbIX Jaboparopuil. TemaTHka MPETOKEHHBIX JKCIEPUMEH- TOB, KOJIMYECTBEHHBIX
OTIBITOB, COOTBETCTBYET CTPYKTYpe MPHUMEPHOI 00pa3oBaTENbHON MPOrpaMMbl MO OUOJIOTHH,
coaepkanuto deneparbHOTO rocymapcTBeHHOro obpasoBarensHoro cramapra (OI'OC) ocHOBHOTO
ob1iero o0pa3oBaHusl.

PaccMoTpeHHbIE B 1MOCOOMHM OMBITHI MPOILIH IMIUPOKYIO ampoOaruio. MHOTOJETHSST MpaKTHKa
UCIIOIb30BaHUs XUMUYECKUX TprOopos, LIJI B mikose nokaszana, 4To COBPEMEHHbIE TEXHHU-

SUEWN
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YeCKHe Cpe/ICTBA 00YYCHHUSI HOBOTO MOKOJICHHS TTO3BOJISIOT JIOOUTHCS BBICOKOTO YPOBHSI YCBO- CHUSI
y4e0HOT0 MaTepuasa, yCTOWIMBOTO POCTa MO3HABATEILHOTO HHTEPECa MIKOJIBHUKOB, T.€.IIPEOI0JETh Te
poOJIEMbI, O KOTOPBIX TaK MHOTO TOBOPST, KOT/Ia PEUb 3aXOJUT O COBPEMEH- HOM IIKOJIBHOM
OMOJIOTUYECKOM 00pa30BaHMH.

JlaHHOE METOAMYECKOe IMOCOOME aapecOBAHO YYUTENISIM OWOJIOTHH , KOTOPBIC PEaH3yIOT
00pa3oBaTeNbHBIC MPOrPAMMBI C UCIONIb30BaHHEM 000pyHoBaHus « Touka pocTay.
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8. Meroanueckie peKOMEHAALMH 110 CO3IAHUI0 U (YHKIIMOHUPOBAHUIO JETCKHX TEXHOIMAP- KOB
«KBanTopuym» Ha 0ase o0mieoOpa3oBaTenbHbIX oOpraHu3auuii (YTBEpikAeHbl paclopsike- HHUEM
MunucrtepctBa npocsemnienus Poccuiickoit @eaepanuu ot 12 suBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc LAW 374695/ (nara o6pamenus: 10.043.2021).
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OcHOBHbBIE OHATHS U TEPMHUHBI

B mMeToauueckoM nocoOuu UCMob3yOTCS ClIeyIOIUe HOHATUS U TePMUHBIL:

«Touka pocTay— KOMIUIEKT yueOHOTO 000pyJOBaHMS JIETCKOTO TEXHOTApKa, MaTepuaIbHas
0a3a 1715 co3/1aHKMsI MHHOBAIIMOHHOM 00pa3oBaTenbHOM cpebl B KOTOpoil hopmupyercs u
pa3BUBAETCS M300pETATENBCKOE, KPEATHBHOE M KPUTHYECKOE MBIIIICHHE 00yJaOIIHXCsl.
Iu¢poBasi (komMnbloTepHasi) Ja0opaTopusi — KOMIUIEKT YyueOHOro o0OpyaOBaHuS,
BKJIIOUAIOLINI M3MepUTeNbHbIN 010K, HHTepdeiic KoToporo mo3BosseT odecneynBarh CBsI3b C
pPEerucTpaTopoM JaHHBIX, U HAOOp NaTYMKOB, PETUCTPUPYIOMIMX 3HAYCHUS PA3THUHBIX
(U3NIECKUX BETUYHH.

IIporpammuoe oOecnieuenne Releon Lite (IIO Releon) — muporpammHoe olecniedeHue,
MOCTaBIIEMOE B cocTaBe LU(ppoBoil mabopaTopun, obecnieunBatomiee padoTy JaTYUKOB,
COXpaHEHHE U IIEPBHUHYI0 00pabOTKY MOIY4YEHHBIX JaHHbIX.

MyabTHAATYHK — [U(POBON aTUMK, MO3BOJISIOIMI BECTH OJHOBPEMEHHO YUYET HECKOIbKHX
ToKazarenen OKpysKaromeil cpebl 1 GU3MONOTHIECKUX TOKa3aTeNneil OpraHn3Ma 4enoBeKa.
MoHoaaTuyuk — nuQpoBoil JaTUMK, MO3BOJSIONINN BECTH OTHOBPEMEHHO YUET TOJIBKOOHOTO
TIOKa3aTesIst OKpYXKaroIIeH cpe/ibl Witk (PH3U0IOTUYECKOTO TI0OKa3aTellsi OpraHu3Ma ueioBeKa.
Perucrparop AaHHBIX — DJIEKTPOHHOE YCTPOWCTBO (MHTEPAKTHBHAS IOCKA, MEPCOHATBHBIHN
KOMIThIOTED, HOYTOYK, TIAHIIET, MOOMWIIbHBIH TenedoH, moaaepxuBatoiue padoty 10 Releon.
JlorupoBanue — pexum padboThl I PoBOit 1abopaTopuu, IpH KOTOPOM JaTUrK paboTaet 6e3
perucTparopa JaHHbIX, ¢ BO3MOXKHOCTBIO MOCIEAYIONIEH 3arpy3KH pe3yIbTaTOB H3MEPEHHN B
NaMsTh PErucTpaTopa JaHHbIX.

CBsi3ka AaTYMKOB — PEKUM paboThl 1H(poBoii TabopaTopuu, MpU KOTOPOM HA JKpaHe
perucTpaTopa JaHHBIX TpauuecKu oToOpaxkaercss paboTa OJHOBPEMEHHO JBYX U Ooiee
MOIKITFOYEHHBIX IU()POBBIX TATYHKOB.

KpaTkoe onucanue moaxomoB K CTPYKTYPHPOBAHHI0 MATEpPHAIOB

B o0pa3oBatenbHoil mporpamMme MpeCTaBiIeHbl CIEIyIOIUe pa3iebl:
MeTo/1bI HCCIIEOBAHUI B OMOJIOTUH.

boranuka.

3oosorus.

Anatomus 1 GU3NOIIOTHS YeIOBEKa.

[MuTonorus.

I'enerunka.

. DKOJIOTHsL.

JlaHHBIE pa3zensl BEIOpaHbl ¢ y4€TOM HamOosiee MIMPOKUX BO3MOXKHOCTEH MO NMPUMEHEHUIO
obopynoBanusi neHTpa «Todka pocTa» Kak Ui MPOBENCHHS JTa0OPaTOPHBIX paldoT, Tak M IS
JIEMOHCTPAIIMOHHOTO 3KcrepuMeHTa. Kpome Toro, mepeuyucieHHble pas3fenbl o0lajaroT Hau-
OOJNIBIIMM TIOTCHIMAIIOM JIJISi OpPTaHU3aI[MH TPOCKTHOW WM HCCIEI0BATEIBCKON AEATEIbHOCTH
oOyyaronuxcs. buonorunueckoe HabIIOAEHUE M SKCIIEPUMEHT MPOBOAATCS B popme nadopa-

8 B conepxanue
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TOPHBIX U AEMOHCTpaIUi. JleMOHCTPAIIMOHHBIN SKCIEPUMEHT MIPOBOJAMUTCS B CIACAYIOUIUX CIIydasx:

1. uMmeromeecs B HAMMYKMK KOJIMIECTBO MPUOOPOB ¥ IU(PPOBHIX JATIUKOB HE MO3BOJIAET Op-

raHN30BaTh HHANBUYAIbHYIO, TAPHYIO WM IPYINOBYIO JIaO0PaTOpHYIO paboTy;

2. SKCTEPUMEHT UMEET HeOOMBIIYI0 MPOIOIKUTENHHOCTD W CIIOKHOCTh W BXOIUT B CTPYKTYPY

ypoKa.

Jlns uzydenus npeamera «buonorusy Ha 3Tane 0CHOBHOTO 0011ero o6pazoBaHus oTBoaAUTCS 280
YacoB:

5 xmacc — 34 yaca;

6 xiacc — 34 yaca;

7 xiacc — 68 4acos;

8 xmacc — 68 wacos;

9 kmacc — 68 gacos.

Jlannast oOpa3oBaTenpHasi mporpaMma 00ecleyrBaeT CO3HATEIbHOE YCBOCHHUE YYalTUMHCS
BOXHEHIINX OMOJOTHYECKHUX MOHSATHH, 3aKOHOB U TEOpHUll, (OpMHUPYET MPEACTABICHUE O POJIU
OMONOTHH B TMO3HAHUM XKHBOTO MHpa U B KM3HHM 4YenoBeka. OCHOBHOE BHHMaHUE YAENSAETCS
CYIITHOCTH OMOJIOTHYECKUX SIBJICHHH, TIPOIIECCOB M METOaM MX U3YUCHUSI.

CtpyKTypa NpeCTaBICHHBIX B JAHHOM METOJANYECKOM MOCOOMH TIAHOB YPOKOB M J1a00OPaTOPHBIX
paboT OTpakaeTcs MOCIEN0BATETBHOCTD U3YUCHHS U COJiep KaHus Ononornu B 5S—9 kinaccax.

B 5—7 xnaccax ywanuecs y3HaIT, 4YeM KUBasi IPUPOJIa OTINYAETCA OT HEXKUBOM; MOTy4aroT
o01IHe TPENCTABICHUS O CTPYKType OMONIOTHUYECKO HAyKH, €€ MCTOPUH W METOAaX HCCIEOBAHUS,
[[apCTBax KUBBIX OPraHU3MOB, CpeiaX OOMTaHHs OPTaHW3MOB, HPABCTBEHHBIX HOP-Max U MPHHIMIAX
OTHOIMIECHUS K TPUPOJE. YUaIluecs MoNydaroT CBEACHUs O KJIETKE, TKaHAX M OpraHax, O MpoIeccax
KU3HEJeITEILHOCTH OPTraHU3MOB, 00 YCIOBUSX JKH3HU U Pa3HOOOpA3UH SKUBOM MPHUPOBL, a TAKXKE O
CTPOCHHH, KHU3HEICITSITLHOCTH 1 MHOTO00pa3uu OaKTepHid,rpuO0B, PaCTCHHUN 1 )KUBOTHBIX.

OcHoBHOE coiepkaHue Kypca 8 Kiacca HarpaBiaeHo Ha GOPMHUPOBaHUE Y 00yYaIOIIMXCsl 3HAHUH U
yMeHHI B 00J1aCTH OCHOB aHATOMUHM, (M3MOJOTUM U TUTHEHBI YEIOBEKA, pealn3alul YCTaHOBOK Ha
370pOBbIiA 00pa3 xu3Hu. CoaepikaHue Kypca OpUEHTHPOBAHO HA YIiTyOJeHHe UpaclIupeHue 3HAHHHT,
oOydaromuxcsi O TPOSBICHUM B OpPraHU3ME YEJIOBEKa OCHOBHBIX >KM3HEHHBIX CBOWCTB,
NIePBOHAYATBHBIC MTPEACTABICHUS O KOTOPBIX OBLIN MOTYYEHBI B 5S—7 Kilaccax.

OcHOBHOE coziep)aHue Kypca Ouonoruu 9 kiacca MOCBSIIEHO OcHOBaM oOrmied ouonorun. OHO
HaIpaBlIeHO Ha 00001IeHne O0MUPHBIX (PAKTUUECKUX 3HAHUI U CTIEIHANbHBIX TPAKTUYECKUX YMEHU,
copMHUpOBaHHBIX B MPEABIIYIINX KJIACCaX, TECHO CBSI3aHO C PAa3BUTHEM OHMOIOTMYECKON HAYKU B
LIEJIOM M XapaKTepU3yeT COBPEMEHHBIN YPOBEHB €€ pa3BUTHUSL.

OnmHUM W3 OCHOBHBIX IPUHIMIIOB MOCTPOCHUS MPOTPAMMBI SBJISIETCS TPHHIMUI JOCTYIHOCTH.
OKCHepUMEHTAIbHBIE JJAHHBIE, TOJYYSHHBIE YYALTUMUCS TPH BBITOJIHEHUN KOJMYECTBEHHBIX OIBITOB,
NO3BOJIAIOT yYallUMCA CaMOCTOSTENIbHO JAENaTh BBIBOABI, BBIABIATH 3aKOHOMepHOCTH. [loaxonsl,
3aJI0KCHHBIC B COJIEpKaHHE TPOTPAMMBI Kypca, CO3Af0T HEOOXOIMMBIE YCIOBHUS i CHCTEMHOTO
YCBOGHMSI YyYalllUMHUCS OCHOB HayKu, JJisi 0OecledeHHs] pa3BHBAIOIIETO M BOCIHUTHIBAIOIIETO
BO3JICHCTBUS OOYyUCHHUS HA JIMYHOCTH ydvarierocs. @opmupyemble 3HaHHS JOJDKHBI CTaTh OCHOBOMN
CHUCTEMBbI YOSKIEeHHH IIKOIbHUKA, SIIPOM €r0 HAyYHOTO MUPOBO33PEHHSI.



buonorus

TOUYKA \!Pocm

Onuncanne MaTepHaJbHO-TEXHHYECKO Oa3bIleHTpa
«Touyka pocTta», MCHOJIB3YEMOTO
VISl peasiu3anun 00pa3oBaTeJbHbIX IPOTPAMM B
paMKax npenogaBaHusi OMOJOTHH W IKOJIOTHH

MarepuanbHo-TexHHuecKas 0aza 1mentpa «Touka pocTa» BKiIOUaeT B cedst Lu(ppOBBIC Ja-
OopaTopuu, HAOOPHI KJIIACCHYECKOTO 000pYIOBaHUS TS POBEACHUS OMOJIOTMYECKOTO MPAKTUKyMa, B
TOM YHCJIE C UCIIOJIb30BAHUEM MUKPOCKOINOB. YUYHTHIBAsI MPAKTUYECKHH ONBIT IPUMEHEHHs JaHHOTO
000pyIOBaHUS Ha YpPOKax OMOJIOTMM M B MPOEKTHO-MCCIIEOBATENbCKOMN AEATENbHOCTH, ClIeNaH
OCHOBHOH AaKIIEHT Ha OMHCAHWU LU(PPOBBIX JTA0OPATOpUil W WX BO3IMOXKHOCTIX. [Ipm sTOM
¢poBsie 1abopaTopun B KoMIuiekTauuu «buonorusy, «konorus», OU3MONOTHI» COAEPKAT KaK
WHIMBU/yaJbHbIE JATYMKH, TaK U MOBTOpsAtomuecs (tadn. 1). HazBanus nocieanux B npuBeIEHHON
TabnuIe BBIACICHBI KypcuBOM. Hannune momoOHBIX TMOBTOPSIOIIMXCS JAaTYUKOB PACLIMPSET
BO3MOKHOCTH TI€/Iarora 1o opraHu3aluy 1a00paTopHOroNpakTHKyMa.

Tabnuya 1
Jatuukn uu¢poBbIX JabopaTopuii Mo 0HONOTMH, 3KOJOTHH H (GH3HOJOTHH
Ne n/m Buosaorus IKoJ0rus Dusnosnorus
1 Brasicnocmu 6030yxa Brasicnocmu 6o30yxa ApTepHabHOTO IaBJICHNAS
2 Dnekmponpogooumocmu Dnexmponpogooumocmu [Tynsca
3 Ocsewyénnocmu Ocsewénnocmu OcsewénHocmu
4 pH pH pH
5 Temnepamypui okpyxcaro-weti | Temnepamypor okpysrcaro-uyel Temnepamypuv mena
cpeobl cpedbi
6 Hurpart-nonos YacToThl JbIXaHUs
7 XJ10puA-UOHOB YckopeHus
8 3ByKa OKTI’
9 BnaxnocTy ouBbI Cusl (3prometp)
10 Kucnopona
11 Onrryeckolt MIOTHOCTH S25HM
(xomopumeTp)
12 Onruueckoit miotHocTH 470HM
(xomopumeTp)
13 MytHocTH (TypOuauMeTp)
14 Oxucu yraepoaa

10
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IIpumepnast palGoyasi mporpamma mno Ouosioruu JJs S—9 kJaccos ¢
HCNOJIb30BaHHeM 00opyaoBaHus neHTpa «Touka pocra»
Ha 6aze nentpa «Touka poctay obecriednBaeTcs peanusalys 00pa3oBaTeIbHbIX IIPOrPaMM €CTECTBEHHO-
HAyYHO! M TEXHOJIOTHYECKOH HaNpaBIeHHOCTEH, pa3pabOTaHHEIX B COOTBETCTBUHC TPEOOBAHUSIMU
3aKOHO/IATENbCTBA B cepe 00pazoBaHus U ¢ yuéToM pekoMenaanuii dene-panpHoro oneparopa yu4eOHOro
npeamera «buonorusy. IIporpamma cocTaBiieHa Ha OCHOBE METOJMYECKOTO IOCOOUS, pa3paboTaHHOTO
MunuctepctBoM 06pa3zoBanus aBTopsl B. B. bycnakos u A. B. IIbiHees.

OOpazoBatenbHass MpPOrpaMMa MO3BOJIIET MHTETPUPOBATH PEATH3yEeMbI€ 3/1€Ch MOJXOIbI,
CTPYKTYpY U COZIepKaHHE MPU OpraHu3alu o0yueHus: 6uonaoruu B 5—9 kiaccax, BBICTPOCHHOM Ha
0a3e 1000ro U3 TOCTYMHBIX yueOHO-MeToanueckux kKommiekcos (YMK).

Hcnons3zoBanne obopynoBanus neHTpa «Touka poctay npu peanuzanuu aaHaoi OIl mosBomser
CO37aTh yCIIOBHUSA:

¢ JUISl pacHIMPEHUs COAEPIKAHMS IKOIBHOTO OMOJIOTHUECKOT0 00pa30BaHus;

* JUIsl TIOBBIIICHHUS TIO3HABATEIbHON AKTUBHOCTH OOYYAIOIINXCS B €CTECTBEHHO-HAYYHOM

obnacTy;

* IS pa3BUTHSI IMYHOCTH PeOCHKA B TIPOIIeCCe 00YUeHUsI OMOJIOTHH, €T0 CIIOCOOHOCTEH,

(GopMHpPOBaHUS U yIOBIETBOPEHHUS COIUANBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEI;

¢ 1 pabOTHI C OJAPEHHBIMHU MIKOJILHUKAMH, OPTaHU3aAIMU UX PA3BUTHS B Pa3JIMYHBIX 00-TaCTIX

00pa3oBaTeNbHOMN, TBOPYECKOM S TETbHOCTH.

[Mpumensiss mudpoBsie 1ab0paTOpun Ha YpOKax OHOJOTHH, YYAIUECS CMOTYT BBITIOIHUTH
MHOKECTBO JIJAOOPATOPHBIX PAOOT U FKCTIEPUMEHTOB IO TIPOTpaMMe OCHOBHOH IITKOJTBI.

buosorug pacrennii:

Hpixanue nuctheB. [Ipixanue xopHei. llormomenune Bonbl kopHsMH pacTteHuil. KopHeBoe
nasnenue. Mcmapenue Boxael pacteHusmu. dorocuHTes. [lpIXaHue ceMsH. YCIOBUS INPOPACTAHUSL
ceMsH. TermooOnBbIEC M XOI0IOCTOMKUE PACTEHUS.

3ooJ10rM:

N3yueHne OJHOKIETOYHBIX JKUBOTHBIX. M3ydueHHEe BHEIIHEro CTPOEHUS J0KIEBOrO 4YepBs,
HaOJI0/IEHHE 32 €ro MEepe/IBIKCHUEM U PEaKIMsIMU Ha BHEIIHHWE pa3fpaxxeHus. M3ydeHue cTpoeHUs
MOJITIOCKOB TIO BIQKHBIM Tpenaparam. M3ydeHne MHOrooOpasusi YICHHCTOHOTHX IO KOJIICKIIUSIM.
N3ydenue ctpoeHus pblO 10 BIaXHBIM npenapaTam. M3yuenue ctpoenus ntuul. M3ydyenue ctpoenus
MJIEKOIIUTAIOIIMUX 10 BIAXHBIM IpenaparaM. BojHble JKHUBOTHbIE. TeIIOKpOBHBIE H
XOJIOTHOKPOBHBIE dKUBOTHBIE

YesoBeK ¥ _€ro 3/10pOBbE:

N3yuenue kpoBooOpamenus. Peakuuss CCC Ha N03MpOBaHHYIO HAarpy3Ky. 3aBUCUMOCTb MEXIY
HArpy3koi W ypoBHEM 3Hepretudeckoro ooOMeHa. ['azoobmen B né€rkux. MexaHu3m JIEro4HOTO
npixanus. Peaknus JIC Ha ¢usuyeckyro Harpysky. JKusHeHHass €MKOCTh JIETKHX. BwiaenurenbHas,
JbIXaTeNbHAs U TePMOperyaTopHas GpyHKIus Koxu. JleiicTBre (hepMEHTOB Ha CyOCTpaT HA pUMEpe
KaTanasbl. [[pucrnoco6aeHHOCTh OPraHM3MOB K Cpejie OOMTaHuSI.

QOias Omoorus:;

JleiicTBue pepMeHTOB Ha cyOcTpaT Ha mpumepe katanassl. Pasnoxenue H2O,. Bnustnue pHepenst
Ha aKTUBHOCTH pepMeHTOB. DaKTOPHI, BAUSIIONINE HA CKOPOCTH Mpoliecca POTOCHHTE3A.

B copepyxaHue 11




BEUONorus TOUKA !'POCTA

M3y4yeHne KIETOK M TKaHEH pacTeHWi M )KMBOTHBIX HA FOTOBBIX MHUKpPOIpENapaTax M MX OIMHMCAHHE.
BrisiBneHre M3MEHUMBOCTH Yy OPTaHW3MOB. BBISBICHHE MPUCTIOCOOTIEHHUH y OpraHM3MOB K Cpeie
oOuTaHus (Ha KOHKPETHBIX IPUMEPAX).

OcoOeHHOCTH coepKAHUS CTPYKTYPHBIX KOMIIOHEHTOB
padoueld MPOrpaMMbl 0 OUOJIOTHH
B 5—9 kJaccax ¢ HCIOJb30BaHHEM 000PYI0BAHUA IEHTPA
«Touka pocra»

[lnannpyembie pesyabtarsl o0yuenss mo kypey «bumosgorms . 5—9 kuace» .

12

[IpenMeTHBIE pe3yIbTaThI:

1)

2)

9)

(dbopMupOBaHKE LIEHHOCTHOTO OTHONICHUS K KUBOW MPHUPOJE, K COOCTBEHHOMY OpraHH3MY;
NOHUMaHUE POJU OMOJOTUH B (POPMHUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHUHBI
MHpA;

yMEHHE TPUMEHSATh CUCTEMY OWOIIOTMYECKUX 3HAHUI: PACKpPBIBaTh CYIHOCTH >KHUBOTO,
Ha3bIBaTh OTJIMYUS KUBOIO OT HEKUBOTO, MEPEUUCISATH OCHOBHBIE 3aKOHOMEPHOCTH Op-
raHu3anuy, (QyHKIMOHUPOBAaHUS OOBEKTOB, SIBJICHHIA, MPOIIECCOB KUBOW MPUPOIBI, IBO-
JIOLIMOHHOTO Pa3BUTHUSl OPraHUYECKOTO MHUpa B €ro €JUHCTBE C HEXUBOU NPHUPOIOI;
c(hOpPMHUPOBAHHOCTh TPEJCTABICHUNA O COBPEMEHHOH TEOPHH 3BOJIONUU W OCHOBHBIX
CBUJIETEIHCTBAX SBOJIOIINH;

BJIaJICHHE OCHOBaMH TOHATHHHOTO ammapara U HAYYHOTO S3bIKa OWOJIOTHH: HCIOJIb30BaHHE
W3YyYEHHBIX TEPMUHOB, MOHITHUI, TEOPHUIl, 3aKOHOB U 3aKOHOMEPHOCTEH ISl OOBSICHEHHUS
HaOJII01aeMbIX OUOJIOTUUECKUX OOBEKTOB, SIBICHUHN U IPOIIECCOB;

MOHUMaHUE CIOCOOOB TOJNYYCHUs] OMOJOTUYECKUX 3HAHUWI, HAJUYUE OTBITA WCIOIH30BAHUS
METOJIOB OMOJIOTHUHU C IENBI0 M3YyUEHUS JKUBBIX OOBEKTOB, OMOJOTMYECKUX SIBICHUN U
MPOIIECCOB: HAOJIO/IEHHE, OMUCAHUE, TPOBEJCHUE HECTOXKHBIX OMOIOTHUECKHX OTBITOB M
AKCIIEPUMEHTOB, B TOM YHKCJIE C UCTOJIH30BAHUEM aHAJIOTOBBIX U IUGPOBBIX MPHOOPOB U
WHCTPYMEHTOB;

YMEHHE XapaKTepU30BaTh OCHOBHBIC TPYIITIbI OPTaHM3MOB B CHCTEME OPTaHUYECKOTO MHpa (B TOM
quclie BUPYCHI, OaKTepUH, pACTCHHs, TPHOBI, >XUBOTHBIE): CTPOCHHE, IPOLECCHI
JKU3HEJEATEIbHOCTH, UX POMCXOXKIACHUE, 3HAUCHUE B IPUPOJIE U KU3HU YEIIOBEKA,;

yMEHHE OOBACHATH IOJIOKEHUE YeJOBEKa B CUCTEME OPraHMYEeCKOro MHUpA, €ro MpOoUC-
XOXKJIEHUE, CXOJICTBA U OTJIMYMS YEJIOBEKa OT KUBOTHBIX, XapaKT€PU30BATh CTPOCHUE U
MPOLECCHl JKU3HEAEATETbHOCTH OpPTaHu3Ma YeNloBeKa, ero MpUCTIOCOONICHHOCTh K Pa3IUYHBIM
9KOJIOTMYECKUM (paKTopaM;

YMEHHE OMKUCHIBATh KIETKH, TKAHH, OPraHbl, CUCTEMbl OPraHOB M XapaKTEpH30BaTh BaKHEHIINE
OHMOJIOTMYeCKHe TPOIECCHl B OpraHU3MaX PacTEHUH, )KUBOTHBIX U YEJIOBEKA;
copMHUPOBaHHOCTH MPEACTABICHUN O B3aUMOCBSI3M HACJIEIOBAHUS MTOTOMCTBOM MPHU3HAKOB
OT POMUTENLCKUX (JOPM C OpraHW3alel KICTKH, HATMIMEM B HE XpOMOCOM KaK HOCHUTEJICH
HACJIEICTBEHHON nH(opMaIu, 06 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIIEAO0BAHHS IPU3HAKOB;
copMHUPOBaHHOCTH MPEACTABICHUH 00 OCHOBHBIX (haKTOpax OKpYKarolieil Cpeibl, UXpolu B
’KU3HEAEATEILHOCTH U SBOJIOLMY OPraHU3MOB; IIPe/ICTaBlIeHHE 00 aHTPONOreHHOM (haKTope;

10) copmupoBaHHOCTE TpeACTaBIEHUA 00 HKOCHCTEMAaxX W 3HAYEHHH OMOPa3sHOOOpaswst; O

FJIO6aJIBHbIX 3KOJIOTHUYCCKUX Hp06neMax, CTOSAIIUX Hepeﬂ YCJI0OBCUCCTBOM U cnoc06ax nux
MIPEOIOJICHHUS;

B conepxaHue
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11) ymenwue perars yueOHbIC 33/1aul OHOJIOTHYECKOTO COJCPKAHKS, B TOM YHCIIE BBISBIISATH
NPUYHMHHO-CJICICTBCHHBIC CBSI3M, MPOBOJAUTH PAcu€Thl, JeNaTh BBIBOJBI HA OCHOBAHUHU
MOJTyYEeHHBIX PE3yJIbTATOB;

12) ymenue co3aaBaTh M MPUMEHSATH CIOBECHBIE M TpadMUECKHE MOJIENU IS OOBACHEHHS
CTPOCHWSI )KUBBIX CHCTEM, SIBJICHUI H TIPOIIECCOB YKUBOU TIPUPO/IBL;

13) nonnManme BKIa1a pOCCUMCKUX M 3apyOEKHBIX YIEHBIX B PA3BUTHE OHOJIOTMYECKUX HAYK;

14) Bnasenne HaBbIKAMH PAbOTHI ¢ HHOOpPMANKEH OHOJIOTHYECKOTO COICPIKAHHS, MpPEI-
CTaBJICHHON B pa3HO# (opme (B BHIE TEKCTa, TaOJIMYHBIX JAaHHBIX, CXEM, IpadUKOB,
TUarpaMm, Mojienied, n300pakeHH ), KPUTHYECKOTO aHaiu3a MHGOPMAITMH U OIEHKH €€
JOCTOBEPHOCTH;

15) ymMeHue miaHHpOBaTh TMOJ PYKOBOJACTBOM HACTAaBHMKA M MPOBOAMTH YYEOHOE MCCIIENOBAHUE WM
MPOCKTHYIO paboTy B 007acCTH OMOJIOTUM; C YY€TOM HAaMEUEHHOU Ieiau (HOopMyJIUpOBaTh
npobaeMy, TUIOTe3y, CTaBUTh 3a/la4M, BHIOMpATh aJ€KBaTHbIE METOBI ISl UX PELICHHUS,
(GOpMyITHPOBATH BEIBOJIBL; Ty OJIMYHO MPEACTABIATH TIONTYYCHHBIE PE3YIIBTATHI;

16) ymeHue HHTETpUPOBATH OHOIOTHYECKUE 3HAHKS CO 3HAHUSAMHE JPYTHX yIEOHBIX MPEIMETOB;

17) copMUPOBAHHOCTE OCHOB 3KOJOTHYECKOW TPAMOTHOCTH: OCO3HAHHE HEOOXOIAUMOCTH
AEHCTBUI IO COXpPaHEHHIO OMOPa3HOOOPa3Us U OXPaHE MPUPOTHBIX SIKOCHCTEM, COXPAHCHHIO U
YKPETUICHUIO 3/I0POBbS YEIOBEKA; YMEHHE BHIOMPATH IIEJIEBbIC YCTAHOBKU B CBOHMX JICHCTBUSIX
U TOCTYNKax IO OTHOUICHWIO K >XMBOH NpPUPOZAE, CBOEMY 3I0pOBBIO U 3I0POBBIO
OKpY KaloIINX;

18) ymenue ucmonb30BaTh NPHOOPETEHHBIC 3HAHUS M HABBIKK JJISL 3/I0POBOTO 00pa3a }U3HH,
cOaTaHCUPOBAHHOTO MHUTAHHSA U (PU3MUYECKON aKTHBHOCTH; HETPHUATHE BPETHBIX MPUBBIYECK U
3aBHCUMOCTEH; YMEHHE MPOTUBOJCHCTBOBATh JDKCHAYYHBIM MAaHUITYJISIIUASIM B 00JacTH
3JI0OPOBBSI;

19) oBnajgenne mpueMaMu OKa3aHMS MEPBOM IMOMOINM YEJIOBEKY, BBIPAIIMBAHUS KYJIBTYPHBIX
pAcTEHUit ¥ yX0/1a 33 TOMAITHUMH )KUBOTHBIMU;

@®opMbl  KOHTpOJIA

KoHTponb pe3ynbTaTtoB 0OydeHHS B COOTBETCTBMM C JAaHHOM 00Opa3oBaTeNbHOM MpOrpaMMmoid
IpOBOAUTCS B (hOpME MHCHMEHHBIX M IKCIEPUMEHTAIBHBIX PadoT, MpeAnoyiaraeTcsi MpOBEACHUE
IIPOMEKYTOYHON U UTOIOBOY aTTECTALIUH.

Ilpomencymounas  ammecmayus
JIast  OCyLIEeCTBIAEHUSI MPOMEXYTOYHOW AaTTeCTallMM HCIOJb3YIOTCS KOHTPOJIbHO-OLIEHOUHbIE
MaTtepuaibl, OTOOp COAEpkKaHMs KOTOPbIX OPHEHTUPOBAH HAa MPOBEPKY YCBOEHHS CUCTEMbI 3HAHUU U
YMEHUM — WHBAPHAHTHOTO S/Ipa COACP)KAHUS NEHCTBYIONIMX 00pa30BaTENbHON MPOTPAMMBI IO
Oouosioruu i 001e00pa3oBaTEIbHBIX OpPraHU3alMid. 3aJaHus MPOMEKYTOUHOM aTTecTaluu
BKJIIOYAIOT MaTepyall OCHOBHBIX Pa3/eNioB Kypca OUOIOTHH.

ITAKET OIEHOYHBIX MATEPUAJIOB U KPUTEPUH
OLEHUBAHUAIIO NPEAMETY «BHOJOI'US»

KOHmpOJZbele usmepumenvhole  Mamepuaivl

B nanHOM pasziene mpeacTaBisiOTCS KOHTPOJIbHO-U3MEPUTENbHBIE MaTepUalibl, KOTOpHIE
UCHOJIB3YIOTCS AJIsl OpeieNICHHs yPOBHSI JOCTIKEHUS 00yJaloLUMUCS TUTAaHUPYEMBIX MeTa-
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NPEAMETHBIX U TPEIMETHBIX PE3yJIbTaTOB B PaMKaX OpPraHU3alUM TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH U
IIPOMEKYTOYHOM aTTECTALUH.

IIpu opraHm3anuym TEKyIIEro KOHTPOJS YCHEBAEMOCTH OOYyYalOIIMXCs CIEAyeT yYUTHIBATh
tpeboBanus GI'OC OO0 k cucreme OIEHKH TOCTIXEHHS TIaHupyeMbIx pe3ynbraroB OOIL, koTopast
JI0JKHA TIPelyCMaTpUBaTh MCIOIb30BaHUE Pa3HOOOPA3HBIX METOJIOB U (OPM, B3aUMHOAONOTHAIOIINX
ApYr Apyra (CTaHAapTHU3HPOBaHHBIE NMUCbMEHHBIE M YCTHbIE PAOOThI, MPOEKThI, MPAKTUUECKHUE U
n1abopaTopHble paboThl, TBOpPUYECKHE pabOThl, CAMOAHAIIM3 U CAMOOLIEHKA, HaOII0JICHHUE, UCTIBITAHUS U
WHOE).

Bbi0op yKkazaHHBIX HIDKE THIIOB U MPHUMEPOB KOHTPOJIBHBIX M3MEPUTENBHBIX MaTepHalIOB
00yCJIOBJIEH MEJarorMyeckod M METOIMYECKOH 11eIeco00pa3HOCThIO, € Y4ETOM IpPEIMETHBIX
ocobeHHOCTeH Kypca «buonorust 5—9 kmaccey.

Tectsl u 3a1aHus pazpaboTaHbl B co0TBETCTBUM ¢ popmaToM EI'D u 'MA, uto mo3Bosser qaxe B
paMKax yCBOEHHs MPaKTHYECKOW YacTH MporpamMMmbl OTpabaThiBaTh 0OIIeydeOHbIE U NPEAMETHBIE
3HAHUS U YMEHHUS.

IlepedeHb OLEHOYHBIX MPOLEAYP AOKEH OBITH ONTUMAIBHBIM U JOCTATOYHBIM IS ONPEACIICHUS
YPOBHSL JOCTHKEHUSI OOYYaIONMMHCS TNPEAMETHBIX M METAlpeIMETHBIX pe3yibTaToB. Dukcarys
PEe3yJbTaTOB TEKYIIEr0 KOHTPOJIS yCIEBAEMOCTH 00YYaIOIIMXCsl OCYILE- CTBIAETCS B COOTBETCTBUU C
MIPUHATON B 00pa30BaTeIbHON OPraHU3aluy CUCTEMOM OLICHUBAHMUSL.

[IpennoxeHHble TUIIBI U IPUMEPBI 3aJaHUN:

* OpPHEHTUPYIOT YUHUTEINS B JUana30He KOHTPOIbHBIX U3MEPUTEIbHBIX MAaTEPUANIOB 10 KYypCy,
MOMOTAIOT Pa3HOOOpa3HUTh 3aJaHus TPEHUPOBOYHOTO, KOHTPOJIBHOTO M JOMOJHUTEIBHOTO
MOAyJiel, KaKk MHTEPAKTUBHOI'O BUJECO-YPOKA, TaK U TPAJUIMOHHOTO ypOKa B paMKax
KJIACCHO-YPOYHOM CUCTEMBI;

* YUYHUTBHIBAIOT BO3MOXKHOCTH YCBOEHHS MaTepHaia, ¢ TOUKU 3peHus ero quddepeHuuaniu s
Pa3IMYHBIX KaTEeropuii 00y4aromuxcsi, pa3HOr0 YpOBHSA M3yUEHHUS MpEeAMETa, BO3PACTHBIX
OCOOCHHOCTEM MIJIAQIIMX [IKOJBHUKOB, a TaKKe MOTHUBAllMOHHOTO U TICH-
X09MOIIMOHAIBHOTO KOMIIOHEHTOB YPOKOB;

* TO3BOJSIOT OTPadaTHIBATH HABBIKM, 3aKPEIUIATh TONYYCHHBIC 3HAHHS U KOHTPOJIHPOBATH
pe3ynbTaThl 00yUYeHHs, KaK B X0JI€ KaKJIOTO YPOKa, TaK U B paMKax UTOTOBOTO YpOKa 1o
MaTepuaiy paszena.

Crnenududeckoit hopMoii KOHTPOJIA SBISIETCS paboTa ¢ mpudopamu, 1adopaTOPHBIM

obopynoBanueM, MojensiMu. OCHOBHAS 1IENTb STUX TPOBEPOUHBIX PadOT: ONpeieNIeHHe YPOBHS

Pa3BUTHSI yMEHHUH IIKOIFHUKOB paboTaTh C 000pyI0BAaHUEM U MIPOBOJHUTH IKCIIEPUMEHTAIIbHBIE

MCCIIeIOBaHNS, NIAHUPOBATH HAOMIOJCHUE UITH OTIBIT, BECTH CAMOCTO-ATENIbHO MPAKTHYECKYO

pabory.

3a1aHe MOXET CUMTATHCS BBHITIOTHEHHBIM, €CJIH 3alMCAHHbIN/BHIOPAHHBIA OTBET COBMAJALT C

BEPHBIM OTBETOM. 3aJaHUSI MOTYT OLIEHUBATHCS Kak | Oaniom, Tak ¥ OOJBIIUM KOJTHMYECTBOM B

3aBHUCHUMOCTH OT YPOBHSI CJIOXKHOCTU 3aJaHMs, OT KOJUYECTBAa BBEICHHBIX/BBIOPAHHBIX

OTBETOB, OT TUIIA 3aJaHMSL.

Hopmul ouenox 3a gce 6udsl nposepounvix padom

«5)) — ypOBCHI) BBITITOJIHCHUSA TpC6OBaHI/If/'I 3HAYUTCIBHO BBIIIC YJIOBHCTBOPI/ITCJH)HOFO:
¢ OTCYTCTBHE OMHUOOK, KaK MO TEKYLIEMY, TaK U 1O MPEABIIYIIEMY Y4eOHOMY MaTepuany;
* He OoJiee OTHOTO HEOYETA.
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«4» — YpOBEHb BBITOJIHEHUS TPEOOBAHUI BBILIE YIOBIETBOPHTEIBHOTO:

¢ Hanuuue 2—3 omuboK min 4—6 HeJOUETOB MO TEKYIIeMY y4eOHOMY MaTepHay;

* He Oosee 2 OMMOOK WK 4 HEJOUETOB 10 MPOHICHHOMY MaTepHay;

* WCIIOJIb30BaHNE HEPAIMOHAIBHBIX IPHEMOB PELICHUS yIeOHOM 3a/1a9H.

«3» — JIOCTaTOYHBIH MHUHUMAJIBHBIA YPOBEHb BBINOJHEHHS TPEOOBAHMUIA, PEIbSBISEMbIX KKOHKPETHOM
pabore:

* He Oonee 4—6 ommbok wir 10 HemOUETOB MO TEKyIIEMy y4eOHOMY MaTepuay;

¢ He 6onee 3—5 ommOOK uK He OoJIee 8 HEJJOUETOB M0 MPONICHHOMY YUeOHOMY MaTepH-aiy.

«2» — YpOBEHb BBHITIOJHEHHS TPeOOBAHUIT HIDKE YIOBIETBOPUTEIBHOTO:

* Hamuuue Oosee 6 ommOOoK win 10 HETOYETOB MO TEKYIIEMy MaTepuay;

¢ Oosee 5 omrOOK Ui OoJiee 8 HEIOYETOB 10 MPOUCHHOMY MaTepUaly.

KOHTPOJIbHO-U3MEPUTEJ/IbHBIE MATEPHAJIBI
1O BUOJIOT' NN

1. BoiOpaTh O/MH WM HECKOIBLKO MPABHMIBHBIX OTBETOB M3 MPEIOKEHHBIX BapuaHToB. Hayka,
M3yyvaromas rpuobl:

1) Bupyconorus

2) MHKOIIOTHSI

3) 6oranuka

4) MUKpOOHOJIOTHS

OTBeT: MUKOJIOTHUS

2. Vicmonb3ys 3HAHMS O MUTAHAN XUBBIX OPraHMU3MOB, BBITOJHHUTE 3a/[aHHUE.

VCTaHOBHUTE COOTBETCTBHE MEK/LY CIIOCOOOM MUTAHUS K OPraHU3MOM, Il KOTOPOTO OH

XapaKTepeH.
OPI'AHU3M CIIOCOB ITMTAHUSA
A) MATIIUK TyTOBOM 1) aBTOTpOdHOE
b) cunnia Gosbrmas 2) reteporpodHOE

B) 6epéza moBucnas
I') onéHok neTHui

J0) uryka oObikHOBeHHAsE)
KJIEBEP KPACHBIH
3anuumre B TaOIMILy BhIOpaHHBIE LU(PBI O] COOTBETCTBYIOIIUMH OyKBaMH.
Ortser:
A b B r i E
1 2 1 2 2 1

3.Bribepurte 1Ba BepHBIX OTBETA U3 IATH M 3aIUIINTE MUMPHI, OX KOTOPHIME OHH YKa3aHbLKuBbIE
OpraHU3MbI CIIOCOOHBI BOCIIPHHMMATD BO3/ICHCTBHS BHEIIHEH Cpeibl M pearnpoBaTh Ha HUX. B
NPUBEIEHHOM HIKE CIIMCKE HAMIUTE 1B TEPMUHA, KOTOPBIE OMMCHIBAIOT MPO-
IIECCHI, IPOUCXO/ISIIKE B OPTaHU3ME.
1. JIsixanue;
2. Pa3ipakuMoCTh;_
3. PasmHOXeHuE;
4. Brieneunue;
5. Pedekc.
OTBeT: pasapakuMOCThb, pedIiekc.
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4 . 3amonHuTE IMpONyCKH B TCKCTE, BbI6paB OJIUH U3 BApUAHTOB OTBCTOB, IIPCACTABJICHHBIX B BUIC
BBIITAJAOIICTO CITMCKA. BceraBete B TekceT «IlouBeHHOE nMTaHNE paCTeHHﬁ)> MponymcH-HbIC CJIOBA U3
MPEAIOKCHHOI'O CITMCKA. CioBa BCTaBIIHUTE B HYXHOM YUCJIC U ITAJCKCE.

ITousennoe mnuTaHHe pacTeHHit

BonpmuHCTBY pacTeHmil mpucyiie nouBeHHoe nutanue. Ero emé HaszpiBaroT (A), Tak Kak
pacTeHus OCYIIECTBISIOT €ro ¢ momoibio (b). Baxuyto pons B 3ToM mporiecce urpatot (B). Onu
norsomarot u3 moussl (I'). ITo cocynam nox nevictBuem (/I) mornoméHHbIN pacTBOP MOJHU- MAeTCs B
JPYTHUE OpPTraHbl PACTCHHUS.

CHmcok cIoB:
cTe0I€eBOE;
KOpPHEBOE;
KOPEHB;
crebenb;
KOPHEBOM BOJIOCOK;
BEpXYIIEUHAs TOYKa;
BOJIa C PaCTBOPEHHBIMU MHHEPAIBHBIMU BEILECTBAMU;
MHUTATENbHBIN PACTBOD;
. KOpPHEBOE JIaBIICHHE.
B Tabnuiy moj COOTBETCTBYIOIIMMU OYKBAMHU 3aMUIIHUTE TU(PHL.

A B B r il

5 . BoccTaHoBHTE BEpHYIO MOCIEA0BATEIBHOCTD. 3aJaHUS

0a30BOr0 YPOBHS

1. YcranoBuTe, B Kakoi MOCIENOBATEILHOCTH PAbOTAIOT ¢ MHUKPOCKOTIOM.

1) mocTaBbTE MHUKPOCKOII IITATHBOM K ceOe

2) HOMeCTHTE Ha TPEIMETHBINA CTOIMK MUKPOMperapar

3) HOMB3yACh BUHTOM, IUIABHO OMYCTUTE OKYJISIP

4) mpu MOMOIIX BUHTOB MEJICHHO MOJHUMANTE TyOYC, TOKA HE TIOSBUTHCSA YETKOE H300PAKEHHE.

[IpaBUIbHBIE OTBETHL:

1) mocraBbTE MHUKPOCKOII IITATHBOM K cebe

2) moMecTHTE Ha TPEIMETHBIA CTOIMK MUKPOMpenapar

4) npy TOMOIIY BUHTOB ME/IIEHHO NTOJJHUMANTE Ty0yC, T0Ka HE MOSBUTHCS YETKOE N300pakeHHUE.

3a/ilaHye NOBBIIIEHHOTO YPOBHSI CIIOXKHOCTH

1. YcraHOBHTE MOCIENOBATEIbHOCTh YCIOXKHEHHS PACTUTENBHOTO MHUpa Ha 3emie, HauMHAas C
OTHOKJIETOYHOTO OpraHM3Ma. 3alHIINTE B TAOIUITY COOTBETCTBYIOIIYIO MOCIIEA0BATEILHOCTHIU(D:

1) mxu

2) uuaHobaKTepun

3) Bomopociu

4) MOKpPBITOCEMEHHBIE

5) ronocemennsle

6) marmopoTHUKH

[IpaBUIIbHBIE OTBETHIL:

1) nmanoGakrepuu

2) Bomopocu
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3) mMxu

4) marnopoTHUKH
5) romocemeHHbIe
6) MOKpBEITOCEMEHHBIE

6. BoccraHoBuTe moamucu

A.Bona

b. Yraexucnsrii raz
B. Kucnopon

I'. Oneprus Conniga

BUuonorua

K PUCYHKY, Ha KOTOPOM M300paxkeH nporecc (poToCHHTE3a.
[TopnuimuTe CTpeNKN HAa pPUCYHKE U3 MPEIOKEHHOTO EPEYHS.

-

" A°

/. 3amnonHuUTE MyCThIC KIETKH B Ta0JIHIIE.

\i/z

~

buoaornuyeckune HayKH

Vyenue o ? I'enernka ? Monekynsip- ?
KJIETKE Hasi OHonorus
? Buonorus M3menuu- VYnydmenue ? VY4eHue o
pa3BUTHA TKa- 80CMb TOPOJ KUBOT- TPOMCXOXKIe-
HEH u Hacneo- HBIX U COPTOB HUU JXU3HU
CIMBEHHOCHIb pacTeHuii

B cogepxxaHue
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TemaTnueckoe IVIAHUPOBAHHUEC

TemaTnyeckoe NmIaHMpoBaHHEe MaTepHata B 5 Kiacce
«BHOJIOTUSA — HAYKA O ’KUBOM MHPE»

Yacts 1. buonorus — Hayka o )xuBoM mupe Hactb
2. MHoroo6pa3zue )X1BbIX Opranu3MoB. YacTs 3.
JKusnb opranu3moB Ha 1ianete 3emisYacts 4.

Yenosek Ha miaHeTe 3eMiIs

peHue, SKCIepu-
MEHT.
Jlabopamopnas pa-
oboma Ne 1
«3yuenue yctpon-
CTBA YBEJNIUTENb-
HBIX TIPHOOPOB»

’KUBOY PUPOABL. YBe-
JMYUTENbHBIE TTPHOOPHI:
JyTbl py4Hasi, IITaTHB-
Has, MUKpockotl. P. I'yk,
A. BaH JleBenryk. Yactu
MUKpocKomna. Mukpo-
npemnapat. [IpaBuna pa-
0O0TBI ¢ MUKPOCKOTIOM.

Paznuyats pyunyro u
IITATUBHYIO JTYTIBI,
3HAaTh BEJTMYUHY MONY-
4aeMOTO0 € HX OMO-
IBI0 YBEIUYEHHL.

KpOCKOTIa U COONIOAATH MpaBuJIa pa-
0O0TBI C MUKPOCKOTIOM.

CpaBHHUBATH YBENMUCHHE JYIIBl U MU-
KPOCKOTIa.

[lomy4ats HaBBIKK PabOTHI C MUKPO-
CKOIIOM MpU U3Y4YCHUU I'OTOBBIX MHU-
KpOIpenapaTos.

Cobmonath mpaBuia paboTsl B KaOu-
HeTe, 00paIeHus ¢ 1JabopaTOpPHBIM
o0opynoBaHHEM

OcHOBHBIE BH/BI A€ATEIbHOCTH Hcnoas3o-
Ne IesneBas ycTaHoBKa Kou-Bo
Tema Copep:xanne o0yyaomuxcs Ha ypoKke/BHeY- BaHHe 000-
n/n ypoka 4acoB
POYHOM 3aHATHH pylaoBaHnue
1. BuoJorusi — Hayka o :xuBom mupe (8 4)
1 Mertonap! u3ydenus Hcnonp3oBanue yBe- OOBsCHATH Ha3HAYC- 1 YmeHue paboTaTh ¢ 1a00paTOPHBIM Muxkpockon
JKUBBIX OPTaHU3MOB: JMYUTENBHBIX IPHOOPOB HHE YBEIMYHUTENbHbIX 000pyIOBaHNEM, YBEIMYUTEILHBIMH CBETOBOH,
Ha0MIoeHNE, H3Me- P H3YYEHHH 0OBEKTOB npuOOpOB. npubopamu. M3ydars ycTpoicTBO MH- UQpoBoit

Knerounoe ctpoe-
HHE OPTaHU3MOB.
Mmuoroobpasune kie-
TOK. MeToib! u3yue-
HUS JKUBBIX

Crpoenne knetku. Tkanu
Knerounoe ctpoeHue
’KUBBIX OPTAHM3MOB.
Knerka. YacTu kieTku u
UX Ha3HA4YCHHE.

BrisBnaTe yactu
KIJIETKH Ha pPUCYHKaX
yueOHMKa, XapaKTe-
pH30BaTh UX 3HAYE-
HHE.

YMeHue paboTaTh ¢ 1a00paTOpHBIM
000pyIOBaHKEM, YBEIMIUTEIbHBIMH
npudopamu. Habmomath gactu u op-
TaHOMIbI KIETKH Ha TOTOBBIX MUKPO-
TpernapaTax Mmoj MajibIM U OONBIITUM

vi>0d '5 VhOL
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OcHoOBHbIE BUBI 1eSITeJIbHOCTH Hcnoas3o-
N T C aHMe Ileaesas yeranosica Koa-go o0yvaromuxcsi Ha ypoKke/BHey- BaHue 000-
n/n ema onep YpOKa 4acoB yHaiom P y
POYHOM 3aHATHH pyAoBaHue
2 OpraHu3MOB: Ha- [Tonstue o Tkauu. Tkanu CpaBHHBATH KUBOT- 1 YBEINYEHUEM MUKPOCKOIIA U OTIUCHI- Mukpockon
Onmtonenue, n3Mepe- ’KUBOTHBIX M PACTCHUH. HYIO 1 PaCTUTEJIbHYIO0 BaTb UX. 1 poBoii,
HHE, SKCIIEPUMEHT Ux ynkmmm. KJIETKH, HAXOJUTh Paznuyathk OTHENbHBIE KIETKH, BXOAS- MHUKpOIpena-
Jlabopamopnas pa- YepThl UX CXOJICTBA U e paThl
b6oma Ne 2 pazinuyus. B COCTaB TKaHU.
«3HaKOMCTBO C Pasnuuare TkaHM Ku- 06001maTh 1 GUKCHPOBATH PE3YIIbTa-
KJIETKaMH pacTe- BOTHBIX U PacTEeHHUIL ThI HAOIFO/ICHHU, JIeNaTh BBIBOIBL.
HUW» Ha PUCYHKAX y4eOHH- CobumronaTh mpaBmia paboThl B Kabu-
Ka, XapaKTepu30BaTh HeTe Ouosoruu, o0pamieHus ¢ 1ado-
UX CTPOCHHUE, 00bsC- PaTOpHBIM 000PYJOBaHHEM
HATh UX (YHKIUH.
3 Oco00EHHOCTH XUMH- XUMUYECKHHA COCTaB Paznuyath Heopranu- 1 HabmonaTh TEMOHCTpAIMIO OIBITOB
YECKOro COCTaBa KJIETKH. YeCKUE U OpraHuye- YUUTEIEM, aHATU3UPOBATh UX pe-
’KUBBIX OPraHU3MOB: XUMUYECKHE BEIIECTBA CKHE BEIIECTBA KIIET- 3YJIBTATHI, ICNATh BHIBOJIBL.
HEOPTaHUYECKHE U Kinetku. Heopranuue- KU, MEHEpaJbHbIE CO- AHaNMM3UpOBaTh TMPEJCTABICHHYIO HA
OpTaHMYECKUE Be- CKHE BEIIECTBA KICTKH, 7M1, OOBACHATD UX PUCYHKaX yueOHHKa HH()OPMALIUIO O
IIECTBA, UX POJIb B UX 3HAUCHHE JUIS KIETKH 3HAUCHHE MJIs Opra- pe3ysbTaTax OnbITa, paboTas B mape
opraHusMe u opranuzma. Opranude- HU3MA. VYMeHnue paboTaTh ¢ 1a00paTOPHBIM
CKHUE BEIECTBA KIETKH, obopynoBaHHEM
UX 3HAYCHUE IS KU3ZHU
OpraHu3Ma U KJIETKH
2. Muoroo0pa3ue ;kuBbIX opranusmos (11 4)
bakrepun. MHuoro- bakrepun: crpoeHue u XapakTepus3oBaTh OrcpIBaTh pa3Ho0Opa3Hbie HOPMBI Paccmarpusa-
o0pasue OaxTepuit JKU3HENICATEIbHOCTD. 0COOEHHOCTH CTpOe- 0aKTepHaTbHBIX KJIETOK HA PUCYHKE HUe OaKTepuil
Bakrepun — npuMuTUB- HUS OaKTepHil. y4eOHHKa. HaroTOBBIX
HBIC OJTHOKJICTOYHBIE Op- Paznuyath moHATHS: «aBTOTPODED», MHUKpOIIpera-
ranm3mel, CtpoeHue 6ak- «TeTepOTPOQBI», KIIPOKAPHOTHIY, paTtaxcuc-
Tepuil. PazmHoXkeHue «IYKaApUOTHD». MOJIb30BaHUEM

Buioroudg
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OcHOBHbBIE BHABI IEATEILHOCTH Hcnoan3o-
Ne T Conep:xanue Ileaepas yeranoska Koa-0 o0y4alomuxcsi Ha ypoKke/BHey- BaHHe 000-
n/m ema Aep ypoka yacoB y P y
POYHOM 3aHATUH pyAOBaHHe
3 OakTepuil AeneHneM 1 XapaxkTepu3oBaTh MPOIECCHl KU3HE- | U(POBOTO
KJIeTKH HajBoe. bakre- JeATENIbHOCTH OaKTephH Kak MpoKa- | MHUKPOCKOIIA.
PHH KaK camasi APEeBHA pHOT. OJeKTpoH-
TpyIa OpraHu3MOB. CpaBHHMBATh U OLIEHUBATH POIIb OaKTe- HbIE TAOIULBIN
ITpoueccel xu3HEAEA- puii-aBTOTPO)OB U OaKTEpHIT-TeTepO- IIJIAKATBI.
TENBHOCTH 0aKTEpUid. TpodoB B pupoaeY MeHue paboTaTs ¢
I[Tonsitre 006 aBTOTpOdaxH TabopaTOPHBIM 000PYIOBaHUEM,
rerepoTpodax, NpoKa- YBEIMYUATENHBIMU IPHOOPAMH.
PHUOTaxX ¥ SyKapuoTax
4 Pacrenus. Muoro- Pactenus. XapakTepu3oBaTh 1 Pa3nuyath 4acTy 1BETKOBOTO pacTe- OobHapyxe-
00pa3zue pacTeHuH. [Ipexncrasnenue o ¢io- TJIaBHBIE IPU3HAKH HUS HA PUCYHKE Y4eOHUKA, BHIIBHIaTh HHE XJIOPO-
3HaueHHe pacTeHuit pe. OTnuuuTeNbHOE pacTeHHi. TPeaNoNI0KeHUs 00 UX (yHKIHAX. IJIacTOB B
B IPUPOJIE U KU3ZHH CBOMCTBO PAacTEHHH. CpaBHHMBAThH IBETKOBBIE U TONIOCEMEH- KJIETKaX pac-
YeJoBeKa Xnopoduit. 3HaueHne HbIE PaCTEeHHs, XapaKTEePHU30BaTh HX TEHHH ¢ uc-
¢orocunresa. CpaBHe- CXOJCTBO M PA3IHYHSL. M0JIb30BaHU-
HUE KJIETOK PacTeHUi 1 XapakTepu3oBaTh MXH, AMOPOTHUKY, eM 1u(ppoBo-
Oaxrepuil. JleneHue XBOLIH, IUTAYHbl KaK CIIOPOBBIE pacTe- ro
[IapCTBa PacTeHUH Ha HUSL, OLPENENATh TEPMUH «CIIOPay. MHKDPOCKOTIA.
TPYIIIBL: BOJOPOCIH, BrisBniTh Ha pUCYHKE yueOHHKaA pa3- OJeKTpoH-
LIBETKOBBIE (TIOKpPBITOCE- YU MEXLY PaCTCHHSAMH PasHBIX HBIE Ta0NHIIBI
MEHHBIE), TOJIOCEMEH- CHCTEMAaTHYECKUX IPYIIL Ul IJIAKaTHI.

HBIE, MXH, TUIAYHBI, XBO-
MY, TaTIOPOTHHKH.
Crpoenme pacteruid. Ko-
pess u mober. CnoeBu-
mie Boopocieit. OcHOB-
HBIC PA3IUYMs TOKPHITO-
CEMEHHBIX U
TOJIOCEMEHHBIX PacTe-
Hui. Poib IBETKOBBIX
pAcTEeHHUI1 B JKU3HU YEIIO-
BeKa

CorocTaBIATh CBOWCTBA PACTHTEINb-
HOM 1 OaKTepHaTbHOH KIIETOK, AENaTh
BBIBO/IBI.

XapakTepu30BaTh 3HAUCHHUE PACTCHUN
PAa3HBIX CUCTEMATUYCCKUX T'PYIIL B
KU3HU YeNoBeKay MeHne paboTath ¢
7Ta00paTOPHBIM 000PYI0BAaHHEM, yBE-
JIMYUTCIIBHBIMH HpI/I60paMI/I.
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MNnAn
TTPUUUJT/NCTIUT

OcHoBHbIE BUBI 1eSITeJIbHOCTH CII0JIb30-
Ne T C aHue Ilexesast ycraHoska Koa-so o0y4alomuxcsi Ha ypoKke/BHey- BaHHe 000-
n/n ema onepx YpoOKa 4acoB yHAIoM P y
POYHOM 3aHSITUH pyZnoBaHue
5 Kusornsie. Ctpoe- JKuBoTHbIE PacnioznaBats oa- 1 XapakTepu3oBaTh NPOCTEHIIKX MO [oToBUTH MU~
HHUE KUBOTHBIX. [Ipencrapnenue o day- HOKJIETOUHBIX H PUCYHKaM y4eOHHKa, OTMCHIBATH UX Kporpenapar
MHoroo0pasue xu- He. OcoOeHHOCTH KH- MHOTOKJIETOYHBIX KH- pasnnuue, Ha3bIBaTh YaCTH KX Telna. KYJbTYPBI
BOTHBIX, X POJIb B BOTHBIX. OJTHOKIIETOY- BOTHBIX Ha PUCYHKaX CpaBHHBATH CTPOCHHE Tena aMEDHI ¢ ame0.
TIPUPO/IE U JKH3HH HBIE ¥ MHOTOKJIETOYHBIE y4eOHMKa. KJIETKOH DYKApHOT, JIENaTh BBIBOIBI. Oo6napyxe-
YyenoBeKa opranusmsl. Ponb xu- HasbiBaTh MHOTOKIIETOUHBIX KHBOT- HHE 01
BOTHBIX B TIPHPOJIE U HBIX, U300pKEHHBIX HA PUCYHKE HOKJICTOYHBIX
KH3HU YeNoBeKa. 3aBH- y4eOHHKA. KUBOTHBIX
CHMOCTb OT OKpPYXalo- PaznuyaTh OECrIO3BOHOYHBIX U T10- (mpocreii-
el cpempl 3BOHOYHBIX KHBOTHBIX. IIKX) B BOJI-
OOBACHATH POIIb KUBOTHBIX B KHU3HU HOM cpefie ¢
YeNoBeKa U B IIPUPOIE. HCITIOJIb30Ba-
Xapaktepu3oBaTh (aKTOPbI HEKHUBOI HUeM 1Udpo-
TPUPOJIBI, OKA3BIBAIOIINE BIHUSHIE Ha BOTO MUKPO-
KI3HE/IEATENEHOCTh JKUBOTHBIX Y Me- CKoTa.
HEE paboTaTh ¢ 1JabopaToOpHBIM 000- DIIeKTPOH-
PYZOBAaHUEM, YBEIHIHTEIHHBIMHA TIPH- HBIE TAaOJIHIIBI
Oopammu. ¥ TIIAKATHL
6 «HaOmronenne 3a Jlabopamopuas paboma ['otoBuUTH MUKpOTIpE- 1 HaGirogaTe 3a ABWKEHIEM XHUBOT- I'otoBUTEL M-
MepEeABIKCHIEM No 3 mapar KyJIbTyphl HH- HBIX, 0OTMEYaTh CKOPOCTh U HaIpaBJie- Kpormpermapar
JKUBOTHBIX» «Habmonenne 3a nepe- (dy3opuii. HHUE JIBIXCHUS, CPAaBHUBATh TIEPE/(BU- KYJbTYPBI UH-
JIBUKCHUEM YKUBOTHBIX) W3y4aTh xuBbIe Opra- KEHHUE ABYX-TpEX 0co0eH. ¢by3opuii.
HH3MBI 10 MUKPO- @®opMyIHpOBaTh BEIBO] O 3HAYCHUH Uzyqats xn-
CKOIIOM TIPH MaJioM JIBIDKEHUS TS JKUBOTHBIX. BBIC OpPTaHM3-
YBEJIMYCHUU. @uKCHpOBATH PE3yIbTATH HAOIIOIE- MBI TIOJl MH-
HUH B TETPaJIN. KPOCKOIIOM
CoOmoath npaBunia paboThl B KaOu- IPU MaJoM
HeTe, 00palleHus ¢ 1ab0paTOPHBIM YBEJIIMYCHHUU.
00opyTOBaHUEM. HaOmnronars
YMenue paboTaTh ¢ 1a00paTOPHBIM 3a JIBUKCHU-
000pyIOBaHNEM, YBEITHINTEIHHBIMU €M JKHMBOT-
npudopamH. HBIX,
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n/n

Tema

Conep:xanue

IesneBas ycraHoBKa
ypoka

Koa-Bo
4acoB

OcHOBHBIE BU/IbI 1€SITEILHOCTH
00yualoIuXCcsl HA YPOKe/BHEY-
POYHOM 3aHATHHI

Hcnoan3o-
BaHHe 000-
pyAoBaHue

OTMEYaTh
CKOPOCTb U
HaIpaBJCHUE
TIBYOKEHUS,
CpPaBHHBATH
ONeKTpoH-
HBIE TAOJIUIBIN
IJIaKaTEL.

Mmuoroobpasue rpu-
00B, UX POJb B IIPH-
pOJic M KU3HU Yelo-
BeKa.

MHoroo0pasue u 3Haue-H1e

rpuOOB.

CrpoeHue IUISIOYHBIX
rpuboB. [TecHeBEIe
TpuOBbI, UX UCIIONTH30BA-

HHC B 3JpaBOOXpPaHCHUN

(aHTHOMOTHK TEHUITHII-
nuH). OTHOKIETOYHBIE

TpuOBI — ApOXoKH. X
UCTIONB30BaHKE B XJIe-
OoreyeHnn 1 TMBOBApE-

ann. Creno0HbIE U A110-

BUTHIC IpulbL. [IpaBuna
cOopa u ynotpeoieHus
rpubos B rumty. [lapazu-
THYECKUe Tpudsbl. Porb
rpuOOB B TIPUPOAC U
JKU3HH YeTOBEKA

XapakTepuzoBaTh
CTPOCHHE MIATOYHBIX
rpuOOB.

[Monpazaensath MUISAIOYHBIE TPUOBI HA
MTaCTHHYATHIE W TpyOUaThIe.

OnmHCHIBATE CTPOCHNUE TIIECHEBBIXTPHOOB
TI0 PUCYHKY yUeOHHKa.

OOBACHATH TEPMUHBI «AHTHOMOTHK» U
TCHUIUILTUHY,

Pacmio3naBath chemo0OHBIE U AMOBU-THIE
rpuObl Ha Ta0NWIIAX W PHCYHKaX
y4ucOHHKA.

Y4acTBOBaTh B COBMECTHOM 00CYK/Ie-HUH
npaBu cOOpa U UCIOIb30BAHUATPHOOB.
OOBsICHATH 3HAUCHHE TPUOOB JUIS Ye-
JOBeKa U JUIs IPHPOJIBI

I'oToBHUTH MHU-
KpoTpernapar
KYJBTYPBI
JIPOMOKEH.
N3yuats
IJIECHEBBIE
TpuOBI MOA
MHUKPOCKO-
TIOM TIPH Ma-
JIOM yBEITHU-
YeHHH Ha T0-
TOBBIX I\
MHKpOTIpena-
paTax.
DIIeKTPOH-
HBIE TAOJIIBIN
IUIAKATHI.

3. Ku3nb opranu3zmoB Ha mianere 3emis (7 1)
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MnadaAKeHHe
TTPUUUJT/NCTIUT

OcHOBHbBIE BH/IBI 1€ATEILHOCTH CI0JIB30-
Ne T HeneBasi ycranoBka Kou-Bo
eMa Conep:xanue o0y4alomuxcsi Ha ypoKke/BHey- BaHue 000-
n/n ypoka 4acoB
POYHOM 3aHATHH pynoBanue

8 BumsiHue 3Kosoru- Dkosoruyeckue Haxro- Paznuath MOHSTHS: 1 Wsyuurts neictue paznudnbix pakropos | [udpposas
4ecKuX (haKTopoB PBI CpeIIbL. «IKONOTHYECKUH (ak- cpenpl (CBET, BIAXKHOCTD, TEMIIEPATypa) nmaboparopus
Ha OPTaHU3MBbI YcnoBus, BIUSIONIHE HA TOp», «(aKTOp HEKMBOM Ha OPTaHU3MBI, IPUBOJUTH TPUMEPHI 0 3KOJIOTUH

KU3Hb OPTaHU3MOB TPUPOJIBD), «(aK- TOp COOCTBEHHBIX HAOIFOICHHH. (maTymk
B TIPHPOJIE, — IKOJIOTH- KHBO# IPUPOJIBIY, ApryMeHTHpOBaTh JEATENEHOCTD Ye- OCBEIIEHHO-
4ecKHe (aKTOPhI CPEIBL. aHTPOIIOTCHHBIH (aK- JOBeKa B IPHPO/IE KaK aHTPOIIOT€HHBII CTH, BJIAXKHO-
DakTOpbI HEKUBOH IPH- TOpY». XapaKTepu30BaTh (axTop CTH W TeMIIe-
Ppozbl, (GaKTOPHI KUBOH JISUCTBHE PA3TUUHBIX Brmonnenne nabopatopHoii padoTHI. paTypsl)
TPUPOJIB M AHTPOTIOTEH- (akTOpOB Cpeabl Ha
Hble. [IpuMepbl 5K0I0TH- OpTaHU3MbI, IPUBOIUTH
Y4eCKHUX (PaKTOpOB HPUMEPBI COOCTBEHHBIX
HaOJIIOIEeHHIA.
TemaTnueckoe miIaHupoBaHue Marepuana B 6 Kiacce
«bHOJIOTUSA — HAYKA O PACTEHUAX»

Yacts 1. Hayka o pacTenusix

Yacts 2. Opransl pacTeHUI

Yactp 3. OCHOBHBIE HPOLECCHI KU3HEAEATENBHOCTH pacTeHuiHYacTh

4. MHorooOpa3zue 1 pa3BUTUE PACTUTENBLHOTrO Mupa YacTs 5.

[Tpupoaabie coobmecTra

OcHoBHbIe BH/IBI 1eATeTLHOCTH 00Y- Hcnoan3oBa-
Ne Tema Conepxanue Ilexesan yeranoska Koa-so YAOLIMXCH HA YPOKE/BHEYPOUHOM HHe 06opy/0-
n/n ypoka 4acoB P P PyA
3aHATHH BaHHUe
1. Hayka o pacreHusix — 0oTanuka (4 4)

1 Knetounoe crpoe-uue | Kietounoe ctpoenue Crpoenue pacTutems- 1 [IpuBoauTE NpHUMEpPHl OAHOKIETOU- Muxkpockon
opranu3moB. KieTkun | pacTeHHI. HOM KIETKH: KIeTOYHAS HBIX W MHOTOKIIETOYHBIX PACTEHHIA. U POBOIA,
pacTeHui. CBOJCTBa pacTUTENBHOM CTeHKa, S1Ipo, IIH- PaznudaTe W Ha3bIBaTh OPTraHOMIBI MHKpOIIpena-

KIICTKH. TOIIa3Ma, BaKyOJIH, KJICTOK PACTCHHUH. pathl

Buioroudg

v1>0d '5 VIhOL



142

SVHBXAST0D g

podonxeHue

OcHoBHBIE BU/IbI 1€ATEILHOCTH 00Y- Hcnoab3oBa-
Ne T Copep:xanue [leaesas yeranoska Koa-so YaIIHXCSA HA YPOKe/BHEYPOUHOM HHe 00opyao-
n/n ema Aep YpPOKa 4acoB " P P PYA
3aHATHH BaHHe
ITonoBoe pazmHO- Knerka xak ocHoBHas mactuabl. JKuzHese- XapaxkTepu30BaTh OCHOBHBIE MPOIIEC-ChI
xkenue. Poct u pas- CTPYKTYpHas  €IMHHULA ATENBHOCTD KIIETKH. JKU3HENIEATEIbHOCTH KICTKU.
BUTHE OPraHU3MOB pacteHus. Jlenenue KIeTKH. 00001AaTh 3HAHUS U IEJaTh BLEIBOABI O
Knerka kax xuBas cu- B3aMMOCBSI3H Pa0OTHl BCEX YacTel
crema. OcoOeHHOCTH KIJICTKH.
PACTHTENBHON KIETKI BBUIBIATE  OTIMUMTENBHBIE NPHU3HAKH
pacTUTENbHON KIETKU
YmMenwue paboTats ¢ 1a00paToOpHEIM
000pyI0BaHNEM, YBETUYHTEIbHBIMH
pUOOpaMH.

2 Kunerku, Tkanu u op- Txanu pacrenuil. [Tonsartue | IloHATHE O TKaHU pac- 1 OrmpesensaTh MOHATHE KTKaHbY. Xa- Mukpockon
rassl pactenuil. Ot- 0 TKaHU pacTe-HUM. Buabl TeHUH. Bunpl TkaHei: paKTepH30BaTh 0COOEHHOCTH CTPOE-HHUS UQpoBOH,
JINYUTENBHBIE TIPU- TKaHEH: OCHOBHaA, OCHOBHas1, IOKPOB- Ha, U QYHKIMH TKaHEH pacTEeHUH. MUKpOIpemna-
3HAKU XUBBIX Opra- MOKPOBHAS, IPOBOAAIIAS, | MPOBOJAIIAS, VcTaHaBnIuBaTh B3aUMOCBS3b CTPOE-HUSL paThl
HU3MOB MEXaHU- YECKasl. MexaHudeckas. [Ipu- 1 QyHKIMI TKaHeH.

[IpuuuHbI NOSAB-NEHUS YMHBI NOSIBJIEHUS TKa- OOBACHATH 3HAUCHNE TKAHEH B XKU3-HU
TKaHEeH. Hell. PacTeHue kak pacTteHusl.
000011IeHNE U CUCTEMA- LIEJIOCTHBII JKUBOK O06001maTh ¥ CHCTEMaTH3UPOBATh
TH3AIS 3HAHUH 10 MaTe- OpraHu3M, COCTOSIIHIL 3HAHMSA 10 TeME, JIeNIaTh BBIBOIBI.
puanam TeMsl «Hayka o U3 KJIETOK M TKaHeH. OTBeuaTh Ha UTOTOBBIC BOMPOCH! TE-MBI,
pacTeHusIX—OO0TaHUKAY. BBITIOJTHSITh 33 JaHUSI

2. Opranbl pacrenuii (8 1)

3 Cewms, ero cTpoeHHen Cems Kak opras pas- CtpoeHue CeMeHH: 1 OOBACHSTH POJb CEMSH B IPUPOIE. Pabota
3Ha4YeHUE MHOXEHHS PACTECHUH. KOXYpa, 3apO/IbILL, Xapaktepn3o0BaTh QYHKIHE YacTeH «CrpoeHue

3HaveHNE CEMSH B TIPH-
pOJie ¥ KU3HH YeNloBeKa
Jlabopamopnas paboma
Ne |

«CtpoeHue cemeHH (a-
COJIH»

9HJOCIIEPM, CEMSO-
mu. CTpoeHue 3apo-
Iblla pacTenus. JIpy-
JOJBHBIE U OXHOLOIIb-
HBIE PACTEHHUSL.
IIpopacranue cemsH.

CEMCHHU.
OnHChIBATH CTPOCHUE 3aPOJIBIIIA
pacreHusl.

VcTaHaBIMBATE CXOJICTBO MPOPOCTKAC
3apOJIbIIIEM CEMCHHU.

OnuceiBaTh CTAMKU MPOPACTAHUS

cemenu (aco-
IV
Hudposas
Taboparopus
0 IKOJIOTHH
(matumk ocse-
HICHHOCTH,
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Fipedomkertie
OcHoBHBIE BHUABI 1€ATCJIbHOCTH Oﬁy- CIoJb30Ba-
Ne Tema Conep:xanue Ileaesast ycranosia Koa-so YAIOLIUXCS HA YPOKe/BHEYPOUHOM HHe 000pya0-
n/n P YPOKa 4acoB " P P PyA
3aHATHHA BaHUeE
[popoctok, ocobeH- CeMsH. BBISBIATE OTIMUUTENEHBIE BIIXXHOCTH U
HOCTH €T0 CTPOCHHUL.. TPU3HAKU CEMSH ABYIONBHBIX U Of- TeMIepary-
HOJIOJIbHBIX PACTEHHH. pBI).
Hcnons3oBaTh nHGOpMATMOHHEIE DNeKTpOHHbIE
pecypcsl It TIOATOTOBKH COOOLIEHUS TaOIHUIBI U
O POJTH CEMSTH B KU3HU YEJIOBEKA. TUTaKaThlI.
[poBoxuTs HaOMOAEHNS, PUKCHPOBATH
UX PE3yNbTAaThl BO BPEMS BBIMOJ-HEHHS
1a00paTOPHOH paboTHI.
Cobiromats mpaBmiIa paboTsl B KaOH-
HeTe, 00palleHus ¢ J1abopaTOpPHBIM
obopynoBaHneM YMeHHe paboTaTh ¢
1a00paTOPHBIM 000PYIOBaHUEM,
YBEIMYHUTETBHBIMU NPUOOPAMU.
4 Vcnosust mpopacra- 3HaueHue BOAbI M Bo3ayxa | W3yunTh pons 3amac- 1 XapakTepu30BaTh poib BOJBI U BO3- | PaGoTta
HUSI CEMSTH ISl TIPOPACTAHUS CEMSH. | HBIX IUTATEIbHBIX BE- IlyXa B IPOPACTaHUHU CEMSH. «YcnoBus
3amacHble TUTa- TEJbHBIE | IIECTB CEMEHU. Tem- OOBACHATH 3HaYEHME 3AMACHBIX MH- | NPOpAaCTaHMsA
BEIIIECTBA CE- MCHU. THepaTypHbIE YCIOBUS TaTeNBHBIX BEIIECTB B MPOPACTaHUU | CEMSH».

TemmneparypHsie ycIoBHsS
npopactaHus ceMsH. Posb
cera. Cpoku mocesa
CeMSIH

MPOPACTaHUA CEMSIH.
Pomb cBera.

CEeMSIH.
OOBSACHATh 3aBUCUMOCTH IPOPACTa-
HHSI CEMSIH OT TeMIIepaTypHbBIX YCIO-
BHIl.

[IporHo3upoBath CpOKH IOCEBa Ce-
MSIH OTIETbHBIX KYIbTYD.

YmMenue paboTats ¢ 1a00paToOpHEIM
000pyI0BaHNEM, YBETHYUTETbHBIMH
npudopamu.

3HaYeHHUE BO-
IIBl M BO3IyXa
JUISL TIpOpac-
TaHUS CEMSH.
Hudporas
TabopaTopus
0 DKOJIOTHH
(maTumk ocBe-
IICHHOCTH,
BIIQKHOCTH H
TeMIiepary-

pBI).
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podonxeHue

OcHoBHBIE BU/IbI 1€ATEILHOCTH 00Y- Hcnoab3oBa-
Ne HeseBasi ycranoBka Koa-Bo
Tema Copep:xanue YAIOLIMXCS HA YPOKe/BHEYPOUHOM Hue 060py10-
n/n YpoKa 4acoB
3aHATHH BaHHe
OJEeKTPOHHbIE
TaOJIALIBI U
TIJTAKAaTHI.
5 Kopens, ero crpoe- Tunbl KOpHEBBIX CUCTEM W3yunthe BHEWIHEE U 1 Paznnyathb 1 onpenensTb THIBL KOp- Muxpockon
HUE U 3HAYCHUE pactenuil. CtpoeHue BHYTPEHHEE CTpOE- HEBBIX CHCTEM Ha PUCYHKaX, Tepbap- U POBOIA,
KOPHSI — 30HBI KOpHS: HUE KOPHS HBIX 3K3EMIUIAPAx, HATypaIbHbIX MUKpOIIpeTa-
KOHYC HapacTaHus, Bca- 00BeKTaX. paThL. DJeK-

ChIBaHMs, IPOBE/ICHMUS,
nenenus, pocra. Poct
KOpHS$, TeoTponu3M. Bu-
JIOU3MEHEHHS KOPHEH.
3HaueHue KOpHEil B
HIpUpPOJE.

Jlabopamopuas paboma
MNe 2

«CtpoeH¥ue KOpHS 1po-
pOCTKa»

HasbiBath yactu KOpHS.
YcTaHaBIMBAaTh B3aUMOCBS3b CTPOCHHUS

U QyHKIW YacTei KOpHSL.

OOBACHATH 0COOCHHOCTH POCTa KOPHS.
IIpoBoNTE HAOIIOACHUS 3a U3-
MEHEHHUSIMH B BEPXYIICYHON YaCTH
KOPHSI BIIEPUOJI POCTA.

XapaxkTepu3oBaTh 3HAUCHUE BHIOM3-
MEHEHHBIX KOPHEH JJIs1 paCTeHUil.
[IpoBomuTh HaOMIONEHNS W (DUKCHPOBATH
UX PE3yNbTaThl BO BPEMs BBHIIOJIHEHUS
TabopaTopHO# paboTHI.

Cobmronars npasuiia paboTsl B KabHHETe,
oOparteHust ¢ 1a00paTOPHBIM
obopymoBaHUEM

VmeHue paboTath ¢ 1a00paTOpPHBIM
000pyIOBaHHEM, YBEIUUUTEIBHBIMU
npudopamu.

TPOHHBIE Ta-
OJIULIBI U I11a-
KaThbl.

Jlucr, ero crpoeHuen

3HA4YCHUC

Jlucrt, ero cTpoeHue u
3HAYCHUE

Buemnee crtpoenue nu-
cra. BuyTtpennee crpoe-
HHE JicTa. TUIbl KUIIKO-
BaHUs JINCTHEB.

N3yuuts BHEIIHEE U
BHYTPEHHEE CTPOCHHE
JUCTA.

OnpenensaTh 4acTH JIMCTa Ha TepOapHBIX
9K3EMIUIAPax, PUCYHKAX.

Paznmuars IMPOCTHIC U CJIOKHBIC JIN-
CThsl. XapaKTepH30BaTh BHYTPEHHEE
CTPOCHHE JINCTA, €r0 YaCTH.

Muxpockon
QpoBOH,
MUKpOIIpena-
parsl. BHyTpeH-
HEe CTPOCHHE
JHCTA.
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OcHOBHbIe BH/IbI 1eATEILHOCTH 00Y- Hcnoab3osa-
Ne Tema Copep:xxanue Ileaesan ycranosxka Koa-so YAUIMXCS HA YPOKe/BHEYPOUHOM HHe o00opyno-
n/m P ypoka 4acoB n P P PyA
3aHATHH BaHHUeE
6 Crpoenue 1 QyHKIUH YcTaHaBIMBATH B3aMMOCBSI3b CTPOCHHS DNeKTpOHHbIE
YCTBUL. 3HAUCHHE JUCTA 1 QYHKIUH JTHCTA. TaOIHUIBI U
171 pacTeHus: GOTOCHH- XapakTepr30BaTh BUIOU3MEHEHHS TUTAKaTHI.
Te3, UCTIapeHHne, ra3000- JIMCTHEB PACTCHUH
MeH. JlucTomnan, ero ponb Ymenue paboTaTh ¢ 1a00paTOPHBIM
B JKU3HHU PACTEHHUA. 000pyIOBaHHEM, YBEIUYUTEIHHBIMH
BunousmeHeHus nucTheB npubopamu.
7 Crebernp, ero ctpoe- Crebens, ero crpoeHue 1 | M3yunTh BHelIHee 1 OnuceiBaTh BHEIIHEE CTpoeHHe cTednst, | Mukpockom
HHUE ¥ 3HAYCHHE 3HAUYCHUE crpoenue crebns. Tu- TNPUBOJUTH MPUMEPHI PA3THYHBIX THIOB | HU(MPOBOH,
bl crebuneil. BayTpeH- cTebnei. MHKpOIpena-
Jlabopamopnas paboma Hee CTPOeHHue CTeOs. HaseiBats BHyTpeHHHE 9acTu cTeOMIs pathl. «Cre-
Me 4 «Buemnee crpoe- | PyHkuuum crebns. Bu- pacTeHui 1 uX QyHKIHHU. Oenb ofHO-
HHE KOPHEBHINA, KIyO- | AOU3MEHEHHMS CTeOMs Y OrmpenensaTb BUIOM3MEHEHUS JOJIBHBIX U
Hsl, TyKOBHULIBDY HaJI3¢MHBIX U MOJI- HaJI3eMHBIX U O/I3¢MHBIX TI00ETOB Ha JIBYIOJTBHBIX
3EMHBIX II00ETOB. pucyHkax, GpoTorpadusx, HaTypaibHbIX pacTeHui»
0o0BeKTax. DNEeKTPOHHBIE
M3y4ath U OMHUCHIBATH CTPOECHUE TMOJ- TaOIHUIBI U
3eMHBIX I00ET0B, OTMEUATh HX pa3- TTaKaThl.
JIHYHSL.
®ukcupoBath pe3ynbTaThl HCCIEN0-
BaHuii. CoOmoaTh mpasmia paboTHIB
KaOuHeTe, o0OpalieHus ¢ 1adopa-
TOPHBIM 000PYJOBaHUEM
3. OcHoBHbIe MpoLeCChI KU3HENEATeTLHOCTH pacTeHuii (6 1)
8 MunepanbHoe muTa-HUe| MuHEpaIbHOE TUTAHUE YcranaBnuBaTh B3au- 1 OOBSACHATH POJIb KOPHEBHIX BO- Hudposas
pacTeHUii ¥ 3HAUCHHE | PACTCHUH M 3HAYCHHUE BOJBl | MOCBS3b I0YBEHHOIO JIOCKOB B MEXaHU3ME MTOYBEHHOTO naboparopust

BOJIBI

Bona kak HeoOxoauMoe
YCIIOBUE MHHEPATLHOTO
(TTOYBEHHOT0) TIMTAHNS.

IUTAHUS PACTCHUN U
YCIJIOBUM BHELTHEH
CpEJBL.

MUTAHUA.
OOGOCHOBBIBATH POJIH TOYBEHHOTO TTH-
TaHWsl B )KM3HHU PACTCHUH.

110 DKOJIOTHH
(maTumK BIAX-
HOCTH, OCBE-
LIEHHOCTH)
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OcHoBHbIE BH/IbI AeATELHOCTH 00Y- Hcnosb3oBa-
Ne Tema Conepixanue Leaepast ycranopka Koa-so YAOLMXCH HA YPOKe/BHEYPOUHOM Hue obopyno-
n/n ypoka 4acoB Yp p PyA
3aHATHH BaHHe
W3BneueHue pacTeHUEM U3 CpaBHHBATh U pa3InyaTh COCTAB U
MTOYBBI PACTBOPEHHBIXB 3HauEHUE OPraHUYECKNX U MUHE-
BOJIE MUHEPAJIbHBIX COJEH. PaJIbHBIX YIOOPESHUI IS PACTCHHH. -
@DyHKIHSA KOPHEBBIX Hcnonb3oBaTh HHGOpMALOHHEIE
BOJOCKOB. IIepeme-meHne pecypesl Ul TOATOTOBKY MPE3EHTALNH
BOJIbI U MHHE- PATbHBIX HpOeKTa 0 MPHCIIOCOOIEHHOCTHK BOIE
BEILECTB M0 PACTEHHIO. pacTEeHMH pa3HBIX IKOJOTUUECKUX
3HaueHHe MUHEPATHEHOTO rpym
(TOYBEHHOT0) MIUTaHHUS.
Tums! ynoOpeHwii 1 ux
POJIb B )KU3HU PacTEHHS.
OKOIOTrMYECKHE TPYIIIbI
pacTeHuii 0 OTHOLIEHHUIO K
BOZIC
9 BoznyurHoe Bo3nymHoe nutanue XapakTepuzoBaTh 1 [IpuBoauTH MpUMEPHI OPraHU3MOB — Hudposas
MUTaHHUE PacTeHHUH pacTeHuit — ycIoBHS, HEO0XOH- aBTOTPO(OB U reTepoTpoOB, HAXOAUTH | JTabopaTopus
— (oTtocuHTE3 ¢dorocuHTE3 MBIE JUIS BO3/LYIITHOTO pa3IYKs B MX TUTAHWH. TI0 3KOJIOTUH
YcnoBus o6pa3oBaHus NUTAHUS PACTECHUM. O00CHOBBIBATH KOCMUYECKYIO POJIH (marumk yrie-
opraHuveckux BemecTB B | OOBICHATH ponb 3en€HbIX pactenuil. Mcmonp3oBarh KHUCJIOT0 ra3zan
pacteHuu. 3enéHbIe 3eNEHBIX TUCTHEB B HHPOPMAITMOHHBIE PECYPCHI IS KHCJIOPO/a)
pacTeHus — aBTOTPOPEL. ¢dorocuHTE3E. MOJTOTOBKH COOOIIEHHUS O POJTH
Ierepotpods! kKak mo- (oTocuHTE3a Ha HaLIEH MIaHeTe
TpeOHTeNH TOTOBBIX Op- BrimonusaTh HaOMIOAEHUA M U3MEpPEHHUs
TaHWYECKUX BEILIECTB.
3HaueHne GOTOCHHTE3aB
pupoJie
11 Jpixanue 1 0OMeH Jpixanue u 0OMeH Be- XapakTepuzoBaTh 1 Bocruranue 0OepexHOr0 OTHOIICHUSK Ludposas
BEILECTB y PACTEHUH IIeCTB y pactenuii Ponb CYIIHOCTH Iporiecca CBOEMY 3/10pOBbIO, IPUBUTHE HHTEpECa naboparopust

JbIXaHUA B X)KU3HU

IBIXaHUS Y PACTCHHH.

K U3YUYCHHUIO TPEAMCTA.

110 9KOJIOTMH

BEuioroung
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OcHoBHbIe BH/IbI 1eATCILHOCTH 00Y- HUcnonn3oBa-

Ne Tema Copep:xxanue Ileaesan ycranosxka Koa-so YAIIHUXCS HA YPOKe/BHEYPOUHOM HHe 000pyn0-

n/n P YpPOKa 4acoB B yp P PYA
3aHATHHN BaHHE

pactenuil. CpaBHUTEIb- YcraHaBIMBaTh B3au- BemonasTe ombiT, Habmomate pe- (maTamk yrie-
Has XapaKTepuCTHKa MOCBS3b TIPOIIECCOB 3yJbTATHI U AENaTh BHIBOJKI 110 pe- KUCIIOTO Ta3au
MIPOLIECCOB JBIXaHUS U JBIXaHus U POTOCHH- 3yNbTaTaM HCCIEIOBAHMS KHCIIOPO/Ia)
¢dorocunresa. OOMeH Te3a, IPOBOIUTH UX
BEIIIECTB B OpraHu3Me CpaBHEHUE.
KaK BayKHEHIINH Npu- Onpenensats MoHATHE
3HaK Xu3HHU. B3aumo- «0OMEH BEIIeCTBY.
CBA3b MPOLIECCOB JIbIXa- XapakTepu3oBarb 00-
HUA 1 HOTOCHHTE3a MEH BEIIECTB KaK

Ba)XKHBIN MPU3HAK

JKU3HU

4. MHoroo0pa3ue u pa3BuTHe pacTuresbHoro Mupa (10 u)

12 | Bomopocnu, nx OOmas xapakTepuctu- | V3y4uTh cTpoeHHE WU 1 BrinensaTs v onMCHIBaTh CYLIECTBEHHBIE Mukpockon
MHOT000pa3ue B ka. CTpoeHne, pa3MHO- | pa3MHOXKEHHE BOIO- MIPU3HAKH BOAOPOCIIEH. 1 poBoii,
pupoJie JKEHHE BOJOPOCIEH. pocneit XapakTepu3oBaTh TaBHbIE YEPTHL, MHKpOTIpena-

Pa3noobpasue Boo- JeKaIie B OCHOBE CHCTEMATHKH BO- patsL. (On-
pocneit. Otaensr: 3ené- Hele, JIOPOCIEH. HOKJIETOYHAas
Kpacusrie, bypsie Pacrnio3HaBaTh BOZOpOCIN Ha PUCYH- BOJIOPOCITH —
BOJIOPOCITH. 3HAUYECHNE Kax, repOapHbBIX MaTepHanax. XJIAMHUJIOMO-
BOJOPOCIIECH B IPUPOJIE. CpaBHUBaTb BOZOPOCIIHU C HA36MHBIMU Haza)

Hcnonb3oBanue BoJ0-
pocIeii 4enoBeKoM

PacTeHUSAMH U HAXOAUTH 001InE
MPU3HAKH.

OOBACHATB MPOIECCH PA3MHOXKEHUSY
OIHOKJICTOYHBIX M MHOTOKJIETOYHBIX
BOJIOPOCTIEH.

Hcnonp3oBath HHGOPMAINOHHbIE
pecypchl A7 TTOTOTOBKH co001TIe-
HHS 0 3HAYEHUH BOJIOPOCTIEH B IpH-
pOZie ¥ XKHU3HM YeNloBeKa

Buioroudg
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OcHOBHBIE BHBI 1eSITEILHOCTH 00Y- Hcnoan3oBa-
Ne Tema Copnep:xanue Leaepast ycranopka Koa-so YAOLIMXCSH HA YPOKe/BHEYPOUHOM Hue odopyno-
n/n ypoka 4acoB P P PyA
3aHATHH BaHHe
13 Otaen MoxoBua- MoxoBuIHBIE, XapaKTep- W3yunTs cTpoeHNE U 1 CpaBHHBaTH TIpeaCTaBUTENEH pa3- Muxkpockon
Hble. O0mas xapak- HbIE YEPTHI CTPOCHHUS. pa3MHOKEHHE MXOB JIMYHBIX TPYI pacTeHUH OTHeNa, Je- U POBOIA,
TEPUCTUKA U 3HAUe- Kraccer: Ileuénounnku n JaTh BHIBOJIBI. MUKpOTIpera-
HUe JIucrocrebenbHbIe, HX Ha3wiBaTh cymecTBeHHBIC PU3HAKA patsl. (Cdar-
OTJIHYHUTENbHBIC YEPTHL. MXOB. HYM — KJIe-
PasmHOXeHme (Oecromoe PacnoznaBate mpexacraButene Mo- | TOYHOE
U TI0JIOBOE) U Pa3- BUTHE XOBH/IHBIX HAa PHUCYHKaX, repOapHbBIX | CTPOEHHE)
MOXOBUIHBIX. MaTepuanax, XUBBIX 00bEKTax.
MoxoBHAHbIE KaK CIIOPO- Boigensate TpU3HAKK TPHHAIEKHOCTH
BBI€ PACTEHUSL. MOXOBHAHBIX K BBICIIMM CIIOPO- BBIM
3HadyeHHe MXOB B IPUpPO/JIE PacTCHUSAM.
Y J)KU3HHU YEeJIOBEKa. XapaKkTepu30BaTh MPOLECCHI Pa3-
MHOKCHHS M PA3BUTHSI MOXOBUIHBIX,HX
Jlabopamopnas paboma OCOOEHHOCTH.
Ne 6 VcTaHaBIMBaTh B3aMMOCBS3b CTPOCHHUS
«/I3y4eHne BHEIHETro MXOB U MX BO3JCHCTBUS Ha CpeLy
CTPOCHHS MOXOBHUJTHBIX oOuTaHMs.
pacTeHHib» CpaBHUBATH BHEIIHEE CTPOCHHE
3en€Horo Mxa (KyKyIIKHHA JbHa) U
Oenoro mMxa (carnyma), OTMEYaTbUX
CXOZICTBO M pa3nudus.
®uKcHpoBaTh pe3yIbTaThl HCCIEN0-
BaHUH.
CobOmoath mpaBuna paboThl B kaOuHeTe,
obpareHus ¢ 1ab0paTOPHBIM
o0opyioBaHHEM
14 Otpen [Nonocemen- OO1mast XxapakTepUCTHKA N3yunth 00mryro xa- 1 BrIsBnsATE 00IIHE YepTHI CTPOSHUS U Pabora ¢ rep-

uele. O0mas xapak-
TEPUCTUKA M 3HAYE-
HUE

rojoceMeHHbIX. Pacce-
JIeHHE TOJIOCEMEHHBIX TI0
TIOBEPXHOCTH 3EMIIH.
O0pazoBanme ceMsH

PaKTEepUCTHKY TroJoce-
MEHHBIX PaCTeHHI

Pa3BUTHUS CEMEHHBIX PACTCHHMIL.
OcBauBatb IpuéMbl paboTHI ¢ OIIpe-
JenuteneM pacteHuil. CpaBHUBATh
CTPOEHHE CIIOPbI U CEMEHH.

OGapHBIM MaTe-
pHazoM

vi>0d '5 VhOL
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OcHoBHbIe BH/IbI 1eATCILHOCTH 00Y- HUcnonn3oBa-
Ne Tema Conep:kanue Ilenepasn ycranoska Koa-so YaIHXCSA HA YPOKE/BHEYPOUHOM Hue 00opy0-
n/n P YpPOKa 4acoB B yp P PYA
3aHATUH BaHHeE
Kak CBHJICTEILCTBO OoJIee XapakTepHu30BaTh MPOLECCHl pa3-
BBICOKOTO YPOBHS MHOEHHS U Pa3BUTHUS TOIOCEMEH-
Pa3BUTHUS TOJIOCEMEH- HBIX HBIX.
110 CPaBHEHUIO CO [IporHo3upoBaTh MOCIEACTBUS HEpa-
criopoBbiMU. OCOOCHHO- [IUOHATLHOM JICATENBHOCTH YENOBEKa IS
CTU CTPOCHUS U Pa3BUTHUSA YKU3HU FOJIOCEMEHHBIX.
Tpe/ICTaBUTENEH Kiacca Hcnonb30BaTh MHPOPMAIMOHHBIC
Xgoitnsle. ['onoceMeHHbIe pecypehl A MOATOTOBKY MPE3EHTA-
Ha Tepputopun Poccun. MU TIPOEKTa O 3HAUYCHUU XBOMHBIX
Wx 3naueHue B mpupoje u necoB Poccun
JKU3HUYEJIOBEKA
15 CewmeiicTBa Kiacca OO01mas XxapakTepUCTHKA. N3yuuth 0011yIO Xa- 1 Brinensats ocHOBHBIC Npu3HakyU Kinac-ca | Paborta c¢ rep-
JBynonnpHBIC CewmeiictBa: Po3o- PaKTEPUCTUKY Ce- JBynonsHBIE. OapHBIM Mare-
IIBETHBIE, MOTBLIBKOBBIE, MeiicTB Knacca [[By- OmuchIBaTh OTIMYUTENBHBIC IPH3HA-KA puazoM
KpecrongetHsie, JIOJIbHBIE. CEeMEHCTB Kitacca.
ITacnénoseie, CnoxKHO- Pacno3naBath npezncraButeneil ce-
uBeTHble. OTIUYUTENb- HBIE MEHCTB Ha PUCYHKaX, TepOapHBIX Ma-
MIPU3HAKU CE- MEUCTB. TepHaaX, HaTypaJbHBIX 00BEKTAX.
3HaueHWe B MPUPOJIE U [IpumeHsTh MPHEMBI pabOTHI C OTIpe-
JKM3HHU YEIO- BEKa. JIEIUTENEM PaCTCHUI.
CenbCcKoX035H- CTBEHHBIE Hcnonp30BaTh HHOOPMAITMOHHEIE
KYJIbTYpPBI pecypchl i MOATOTOBKH MPE3eHTa- UK
MIPOEKTa O POJIM paCTEHUH Kiac-ca
JIBynonbHEIC B IPUPOAE M KU3HU
YeloBeKa
16 CewmelicTBa Kitacca OO01ast XapaKTEepUCTUKA. N3yuuTs 001yt xa- 1 Beinensats npu3naku knacca OHo- Pabota ¢ rep-
OnHomONbHBIE Cewmeiictpa: JInneiinsle, PAKTEPUCTUKY CE- JIOJIBHBIE. OapHBIM Marte-

JlyxoBeie, 3maku. OT-
JMYUTEITHHBIC TPU3HAKH.
3HaueHue B IPHPOJIE,

MelicTB kiacca OaHo-
JIOJIBHBIE.

Onpenensrs MpU3HAKK JIENeHHS KIacCOB
JBynonsHabie 1 OAHOJONBHBIC HA
ceMelicTBa.

puaiom

Buioroudg
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OcHoBHbIE BH/BI IeSITeJbHOCTH 00Y- Hcnoab3oBa-
Ne IesieBast ycTanoBKa Koa-Bo
Tema Conepxanne YaJ0IMXCS HA YPOKe/BHEYPOUHOM HHe o0opyno-
n/n ypoka 4acoB
3aHSATHH BaHUe
KU3HU yernoBeka. Mc- OnuceiBaTh XapaKkTepHBIE YePTHI Ce-
KIIFOYUTEIbHAS POJIb MeiicTB Kinacca OIHOOBHBIE.
37IaKOBBIX PACTEHUH T[IpuMeHSTH PUEMBI paGOTHI ¢ OTIpe- -
JIETTUTEIEM PACTEHU.
IIpuBOIUTH IPUMEPBI OXPaHSAEMBIX
BHUJIOB.

Hcmnonp3zoBath nHGOpMaMOHHBIE
PEcypCHI TS TOATOTOBKH TIPe3eHTa-
LUH OPOEKTA O MPAKTUYECKOM HUC-
M0JIL30BAHUHU PACTEHUH cemMercTBa
OnHOJONMBHBIE, O 3HAYEHHUH 37TaKOB JTIS
KUBBIX OPTaHU3MOB

vi>0d '5 VhOL
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TemaTnueckoe miIaHupoBaHue MaTepuana B 7 Kjacce
«bHOJIOT'UA . PABHOOBPA3SUE OPI'AHU3MOB: ’KUBOTHBIE»

Yacts 1. O0mue cBeieHns 0 MUpe KUBOTHBIXYACTh

2. CtpoeHue Tema KUBOTHBIX

Yacrts 3. [Togmapcrso [Ipocreitmme, win OpnoknerounsieYacts 4
[ToamapctBo MHOTOKIIETOYHBIE

Yactp 5 Tunsl [Inockue uepsu, Kpyrasie uepsu, Konpuatsie yuepsulacts 6
Tun Mosmrocku

Yacts 7. Tun Ynenucronorue

Yacts 8. Tun Xopnossie. becuepennsie. Hakmnace PeiosiYacts 9.
Knacc 3emHoBoanbIe, Hin AMPuOUH

Yacte 10. Knacc IIpecmbikatomuecs, nnu PentunminYacts 11.
Kunacc [Ttuisr

Yacts 12. Knnace Mexkonutaromiue, unu 3sepulactsb

13. Pa3BuTue *HUBOTHOTO MHpa Ha 3emiie

BEuioroung
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fipodomrerte
Ne Tema Conepianue LleneBast ycTanoBKa Koa-Bo O::I‘;l';:’l;’;‘c’:l:;” I'e’”;’m’“ocm 00y- I/Icnogwona_—
/i ypoka 4aCoB YPOKe/BHEYPOUHOM Hue 06opy0
3aHATHHA BaHHUeE
2. CTpoeHue TeJa ;KUBOTHBIX (2 4)
1 Knertka Krnetka BBISIBUTB CXOJCTBO U 1 CpaBHUBATb KJIETKU KUBOTHBIX H pac- Mukpockon
Hayxa nuronorust. pasnuyue B CTPOCHUH TEHUH. UQpoBoii,
CtpoeHue KUBOTHON KMBOTHOH U pacT- HazpIBaTh KI€TOYHBIE CTPYKTYpPHI KH- MHUKpOTIperna-
KIETKH: pasMepsl 1 (op- TEJIbHOM KIIETOK BOTHOM KIIETKHU. partsL.
MBI, KJIETOUHBIE CTPYKTY- Jlenath BHIBOJBI O TIPHYMHAX PA3THYMS U
PBL, X POJIb B KH3HEJIE- CXOJICTBA )KUBOTHOH U PACTUTENBHOM
SATETBHOCTH KIETKH. KJIETOK.
CXOZACTBO M pazIHyus VcraHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
CTPOEHHUSI KUBOTHOH M )KMBOTHOH KJICTKHU C THIIOM TTHTAHUS
PacTHTENHHOMN KIETOK Ymenue paboTath ¢ 1abopaTopHBIM
000pyIOBaHHEM, YBEIHYUTEIBHBIMA
mpudopamu.
2 | TxaHu, opraHsl u cH- TkaHu, opradel ¥ cucteMbl | W3yunth TKaHu: 3mHTe- 1 HaspiBaTh THIIBI TKaHEH KUBOTHBIX. Muxkpockon
CTEMBI OpPTaHOB OpraHoB JNUAJbHBIE, COCAUHH- VcraHaBnuBaTh B3aMMOCBS3b CTPOE-HUS uQpoBoii,
Txanu: snuTenuanbHeLe, TENbHBIC, MBIIICYHEIE, TKaHeH ¢ UX QYHKIHUAMH. MUKpOTpena-
COCIIMHUTEIBHBIE, MBI- HEpBHBIE, UX XapaK- XapakTepu3oBaTh OPTaHbl U CUCTEMBI partsl

IICYHBIC, HEPBHBIE, HX
XapakTepHbIC TPU3HAKH.
OpraHbl 1 CHCTEMEI Op-
TaHOB, 0COOCHHOCTH
CTPOCHHUS U (yHKIIHH.
Tuns! cUMMETpPUH KUBOT-
HOTO, UX CBS3b C 00pa3oM
KHU3HH.

TEepHBIE MPU3HAKH.

OpTaHOB )KMBOTHBIX.

TIpUBONTE MPUMEPHI B3AUMOCBSI3H
CHCTEM OpTaHOB B OpraHU3Me.
Bricka3biBath MpemoNoxeHus O 1o-
CJIICACTBUAX HAPYIICHKA B3aUMOCBA3U
OpTraHoB M CHCTEM OPTaHOB ISt
opraHusma.

OnuchiBaTh B3aUMOCBA3b 00pa3a KU3HHU
JKUBOTHOTO U THITA CHMMETPHHUTENA.

Buioroudg
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Ne Ilenenas yeranoska Kou-so OcHoBHBIE BU/IbI 1eSATEIbHOCTH 00Y- Hcnoab3oBa-
w/n Tema Copnepsxanue ypoKa yacos YAOLMXCH HA YPOKe/BHEYPOUHOM HHe odopyo-
3aHATHH BaHUeE
3. Hoauapcrso Ilpocreiimme, uan OaHokIeTo4uHbIE (4 4)

3 OO6m1as xapakTepu- Cpena oburtanus, BHEII- Jatb o0mryro XapakTe- 1 BrIABIATE XapakTepHble NPU3HAKH Muxkpockon
CTHKa MOALAPCTBA Hee cTpoenue. Ctpoenue 1 | puctuky Ilpocreit- noxuapctsa [Ipocreitmue, wiun On- U POBOIA,
[Ipocreitmue. Tun JKU3HEJEATEIbHOCTD 1M, Ha ipumepe Tu- HOKJIeTOUHbIe, THIa CapKoJOBEIE 1 MUKpOTIpera-
CapKoJIoBBIE U KTY- CapKOJOBBIX Ha mpuMepe | ma CapKoJOXIyTH- KT'YTUKOHOCIIBI. partel (ameba)
TuKoHOCLBI. Kitace amMEOBI-TIpOTes.. KOBBIE Pacno3naBath npezcraBuTeneil knac-ca
CapxoJioBbIe Paznoobpasue cap- CapkozoBble Ha MUKpOIIpena- paTax,

KOJTOBBIX pucyHKax, hotorpadusx.
VYcTaHaBNMBaTh B3aHMOCBS3b CTPOE-HUS
¥ QYHKIMI OpraHu3Ma Ha IpuMepe
amMEOBI-TIpOTESL.

OOGOCHOBBIBATH POJIb IPOCTEUIIIHX B
IKOCHCTEMAX

YMenwue paboTath ¢ 1abopaTOpHEIM
000pyIOBaHHEM, YBEIUYUTEIbHBIMH
pUOOpaMH.

4 Tun CapkoznoBsie 1 Cpena obuTanus, cTpoe- Ha npumepe 3Bri1eHb1 1 XapakTepu30BaTh cpeay OOUTaHUS Mukpockon
KTYTUKOHOCIIBI. HHUE ¥ TIepeBIKEHIE Ha 3€NeHON T0Ka3aTh KTYTHKOHOCTIEB. UQpoBOH,
Knacc Xryrukonoc- TpUMepe IBTIICHBI 3eNé- B3aHMOCBS3b CTpOE- VcraHaBNMBATH B3aMMOCBS3h Xapak- MHKpOIIpeTa-

IIBI

HOU. Xapakrep MUTaHU,
ero 3aBHUCHMOCTb OT
yCcI0BUM cpenbl. Jlpixa-
HUeE, BbIICICHUE U pa3-
MHOXxeHHue. CodeTaHue
TPU3HAKOB KUBOTHOTO U
PAcTeHUs Y IBIJICHBI
3enénoii. PaznoobOpazue
KT'YTUKOHOCIIEB

HUS U XapaKTepa M-
TaHUS OT YCIOBHI
OKpPYIKaIOIEeH Cpelbl.

Tepa MUTAHUS U YCIOBUH CPEJIbL.
OO0OCHOBBIBaTh BBIBOJ O TIPOMEXKY-
TOYHOM TIOJIOKEHHH O3BTJICHBI 3€Jé-
HOM.

[IpuBoaMTH OKA3aTENHCTBA OOTIEE
CJIO’KHOM OpraHu3aluy KOJIOHUAIb-
HBIX ()OPM KTYTHKOBBIX.

PackpsIBaTh poNb KTYTHKOHOCIIEB B
JKOCHCTEMAX

parthl. (3Brie-
Ha 3eJIeHas )
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Ne Ieneran yeranoka Kox-Bo OcHoBHbIe BUIbI 1€ATEIbHOCTH 00Y- Hcnoan3oBa-
o/ Tema Copaep:xxanue ypoKa 4acoB YAUIMXCS HA YPOKe/BHEYPOUHOM HHe 000pya0-
3aHATHHU BaHHUe

5 Tun Uudy3opun Cpena obutanus, cTpoe- VYcTaHOBUTH XapakTep- 1 BBIABIATE XapakTepHbIC NPU3HAKU Mukpockon

HHUE U TIEPEABIKEHUE Ha HBIC TIPU3HAKH TUTIA tuna Mady3opumn. oUQpoBoii,
npuMepe HHQY30pHH-TY- Wudy3opun 1 okazats [IpuBomUTH TPUMEpPHl W XapaKTEepH- MHKpOIIpemna-
¢enpxu. CBs3b ycnokHe- YepTHI YCIOXKHE- HUS B 30BaTh YEPTHl YCIOKHEHUS OpTraHU- patsl. (nHDY-
HUS CTPOCHHS MH(Y30pUiic KJIETOYHOM CTPOCHHHU. 3alUu UHQPY30PHA 110 CPAaBHEHHIO C 30pHst)
TMPOLIECCaMH UX KU3He- CapKOXTYTHKOHOCIIAMU.
JesitenbHOCTH. PazHoo0- HabromaTh mpocTedImimx mox MUKpo-
pazue nH}Y30pHil. CKOTTIOM.
DuKcHpoBaTh Pe3yNbTaThI HAOIOIE-

Jlabopamopnas paboma HHI.
No | 0000111aTb UX, A€JIaTh BBIBOEL.
«CTpoeHHe ¥ TIepe/BH- Co0nroath paBuiIa MOBEACHHUS B
KEHHE  MH(Y30pUH-TY- kabuHeTe, 00palleHus ¢ 1a00paTOPHBIM
bempKm» obopymoBaHHEM

. IloguapcTBo MHoOrOKJIETOUHBIE (2 4)

6 Tun O6mas xapak- OOmue uepThl CTpoe- N3y4nts cTpoeHue U 1 OnuceIBaTh OCHOBHBIE NTPU3HAKU Mukpockon
TEPUCTUKA MHOTO- uust. ['uapa — ogunou- KU3HETEATETHHOCTD noauapcTBa MHOTOKIETOUYHBIE. ouQpoBoii,
KJIETOYHBIX KHBOT- Hb1i oy, Cpeza oou- KHUIIIEYHOTIOIOCTHBIX HaseiBats mpezcraBuTeneii Tuma Ku- MHKpOTIperna-
HeIX. Tun Kumedno- TaHHUS, BHEITHEE U BHY- Ha pUMepe TUAPEI, IIEYHOIOIOCTHBIX. patsl. (BHY-
MIOJIOCTHBIE. TpEHHEE CTPOEHHUE. BBIJIEIUTH OCHOBHBIE Boizensats o0miue uepThl CTPOCHHS. TpeHHEe
Crpoenue u xuzHe- OcobeHHOCTH KU3HE/IE- 9epTHI YCIOKHEHHS OOBSICHATH HA TIPUMEpE HAIMYHE JTy- CTpOCHHE
JeSITENBHOCTD ATETbHOCTH, YPOBEHb OpraHM3aIuy 10 YEeBOM CUMMETPUHU Y KHIIEYHOIIO- THIPBI)

OpPTaHH3aIUH B CPaBHE- CpaBHEHHIO C MPO- JIOCTHBIX.
HUU C POCTEHIINMH CTEUILIUMU. XapakTepn3oBath pH3HAKH OoTee
CJIOKHOM OpraHU3aliy B CPAaBHEHUNUC
MPOCTEUITUMU
5. Tunbi ILnockue yepsu, Kpyrisie yepsu, Kosnbuartsbie yepsu (5 1)

7 Tun Konpyateie ve- Mecra obuTanmus, cTpoe- N3yunth ocobeHHOCTH 1 HaseiBats 4epthI Gosee BHICOKOIA Op- Hudposoit

pBu. O0mIas HHUE ¥ XKI3HEAeATeNb- YCIIOKHEHUS TaHM3AIUH KOJMBYATHIX YepBeit Mo MHKPOCKOTI,

HOCTbhb

CPaBHEHHUIO C KPYTIIBIMA.

Buioroudg
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podonxeHue

Ne Ilenenas yeranoska Kou-go OcHoBHBIE BU/IbI 1eSATEIbHOCTH 00Y- HUcnoan3oBa-
w/n Tema Conepxanue ypoka 4ACOB YaIKXCHA HA YPOKe/BHEYPOUHOM Hue 060py10-
3aHATHHU BaHUeE
XapaKTEePUCTHKA. CHCTEM BHYTPEHHHX Op- B CTPOSHUU KOJbYa- Pacnio3naBate mpencraButenei kiacca Ha | Jraboparop-
Knace Muorore- TaHOB. Y POBHHU OpraHu- ThIX 4epBei Kak Ooiee pHUCyHKax, pororpadusx. Hoe 000py10-
THUHKOBBIC YESPBU 3aIUK OPTaHOB YYBCTB BBICOKOOPTaHU30- XapakTepu3oBaTh YEPTHl YCIOKHCHUS BaHue. JNeK-
CBOOOTHOKUBYIIIUX BaHHOM TPYITHI 110 CTPOCHHS  CHCTEM  BHYTPEHHHUX TPOHHBIE Ta0-
KOJIBYATHIX YEPBEH U Ma- CPAaBHEHHUIO C IIOCKH- OpraHoB. JIALIB
PA3UTHYECKUX KPYTIIBIX MU U KPYTIBIMHA 9ep- ®opmynupoBaTs BEIBOA 00 ypOBHE
yepBeit BSAMU. CTPOCHUSI OPTaHOB YyBCTB
Jlabopamopuas paboma
No 2
«BHemHee cTpoeHue
JOXKIEBOTO YEPBS, €ro
Tepe/IBIKEHIE, pa3apa-
KHMOCTB.
Jlabopamopuas paboma
MNe 3
(no ycmompenuto yyumes)
«BHyTpeHHee cTpoeHue
JIOYKJIEBOTO YEPBSI».
6. Tun Mosuttocku (4 1)
8 Kuacc /IycTBopua- Cpena oOuraHus, BHEIII- N3yauts ocodeHHOCTH 1 Paznnyats u onpenensaTe ABY- Hudposoit
ThIE MOJITIOCKH Hee CTPOSHHE Ha IPUMe-pe | CTPOEHHs Kiacca CTBOPYATBIX MOJUTIOCKOB Ha PHCYH-Kax, MHUKPOCKOTI,
0e33y0ku. CTpocHHE U JIBycTBOpUATHIC MOJI- (hoTorpadusx, HaTypaTLHBIX mabopaTop-
(YHKIMHU CHCTEM BHY- JIFOCKH 00BeKTax. Hoe o0opyao-
TpeHHHUX opranoB. Oco- OOBACHATH B3aUMOCBS3b 00paza BaHue. Brax-

OCHHOCTHU Pa3MHOXKCHHUSIH
passuTHs. Poib B mpu-poje
¥ 3HAYCHHE JUTS YENIOBEKA.

’KU3HU ¥ 0COOEHHOCTEH CTpoeHus
JIBYCTBOPYATHIX MOJIITIOCKOB.
XapakTepu30BaTh YePThl IPHCIOCO0-
JIEHHOCTH MOJUIIOCKOB K cpejie o0u-
TaHMS.

HbIE TIpernapa-
THI,
KOJUTEKITNU
paKoBUH

vi>0d '5 VhOL
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Ne Ieneran yeranoka Kox-Bo OcHoBHbIe BUIbI 1€ATEIbHOCTH 00Y- Hcnoan3oBa-
o/ Tema Copep:xanue ypoKa 4acoB YAUIMXCS HA YPOKe/BHEYPOUHOM HHe 000pya0-
3aHATHHU BaHHUeE
Jlabopamopuas paboma @OopMyIHUpOBaTh BEIBOZ O POJIH JIBY- MOJUTFOCKOB.
No 4 CTBOPYATHIX MOJIJIFOCKOB B BOJHBIX ONeKTpOHHbIE
«Bueniaee CTpOEHHE pa- OKOCHUCTEMAX, B )KM3HH YCIIOBCKA. Ta6JII/II_U>I
KOBHH IIPECHOBOAHBIX U YcTaHaBIMBATh CXOACTBO U PAsNUYUAB
MOPCKHX MOJUTFOCKOB) CTPOCHNH PAKOBHUH MOJLIIOCKOB.
Cobnronars npasuia paboTsl B KabuHeTe,
obpareHus ¢ 1ab0paTOPHBIM
o0opyoBaHHEM
7. Tun Ynenucronorue (7 4)
9 Knacc Hacexombie OO0mas xapaKkTepHCTH- BBIIBUTE OCHOBHBIE 1 .BBIABIATH XapakTepHbIE NPU3HAKK I'ep6apnbIit
Ka, 0COOCHHOCTH BHEIII- XapakTepHbIe MPU3HA-KU HACEKOMBIX, OIIMCHIBATh UX TIPH BbI- Mmarepuan —
Hero cTpoeHus. PazHo- HAaCEKOMBIX TIOJTHEHHUH Ta00paTOpHO paboTHI. CTpOEHHE Ha-
o0pasue poTOBBIX Opra- YcTaHaBIuBaTh B3aUMOCBSI3b BHY- CEKOMOTO
HOB. CTpoeHue u TPEHHETO CTPOCHUS U MPOLIECCOB
(YHKIMH CHCTEM BHY- KU3HEACATCITBHOCTH HACEKOMBIX.
TpPEHHUX OpraHoB. Pa3- HabmonaTs, GpuKcHpoBaTh pe3yabTaThl
MHO>XCHHE. HaOIFO/IeHHA, JIeTaTh BEIBOIBL.
CobmonaTh mpasmia paboTsl B KaOWHETE,
Jlabopamopnas paboma oOpareHus ¢ 1a00paTOPHBIM
No 5 obopynoBaHHEM
«BHeHee cTpoeHue Ha-
CEKOMOTO»
10 Tunsl pa3Butus Ha- PazButne ¢ HemOIHBIM W3y4nTh THIBI Pa3BU-THS 1 XapakTepu3oBaTh TUIIbI PA3BUTHS Ha- I'epGaprbIit
CEKOMBIX npeBpalieHreM. [ pynmsl HACEKOMBIX CEKOMBIX. Marepuan —

HaceKOMbIX. PazButue ¢
THOJTHBIM MIPEBPAILICHHU- EM.
I'pynmnel HacekombIx.Ponb
KaXX10# cTajiuu pa3BUTHS
HACEKOMBIX

OOBACHATH NPUHITAIIE KITACCH(PUKA-TITN
HAaCEKOMBIX.

VcraHaBIMBaTh CUCTEMATUYECKYIO
TPUHAIIIEKHOCTh HACEKOMBIX.
BrISBIATE pa3nudus B pa3BUTHA Ha-
CEKOMEIX C ITOJHBIM M HETIOIHBIM
MIpeBpaIIeHuEeM

THUIIBI pa3BU-
THUA HACCKO-
MBIX

Buioroudg
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podonxeHue

Ne Ilenenas yeranoska Kou-so OcHoBHBIE BU/IbI 1eSATEIbHOCTH 00Y- Hcnoab3oBa-
w/n Tema Copnepsxanue ypoKa yacos YAOLMXCH HA YPOKe/BHEYPOUHOM HHe odopyo-
3aHATHH BaHUeE
8. Tun Xopaossie. Becuepennbie. Hagkaacce Poiobi (6 1)

11 | Hamknacc PriObI. Oco0eHHOCTH BHEIIHETO W3yunts ocobeHHOCTH 1 XapaxkTepr30BaTh 0COOCHHOCTH BitaxHeie
OO0mas xapakTepu- CTPOCHHUS, CBSI3aHHBIE C BHEILIHETO CTPOCHHU, BHELIHETO CTPOCHHS PBIO B CBA3H CO TIpemnaparsl
CTHKa, BHEIIHEE oOuTaHueM B BOJE. CBSI3aHHBIE C cpeznoil oouraHus. «PBIOBI»
CTpOEHHE CtpoeHue 1 QyHKIHH oOuTaHnueM B BoJe. OcBauBatb IpuéMbI paboTHI ¢ OIIpe-

KoHe4yHocTel. OpraHsl JEeNTUTEIeM KUBOTHBIX.

OOKOBO# JIMHUH, OPTaHbI BhIABIATH 4epTHI IPUCIIOCOOTEHHOCTH

clyXa, paBHOBECHSI. BHYTPEHHET0 CTPOCHUS PBIO K
00HTaHHIO B BOJE.

Jlabopamopnas paboma Habntonath u omuckiBaTh BHEIIHEE

MNe 6 CTPOEHHUE U OCOOCHHOCTH MEPEBH-

«Buemnee ctpoeHue u KEHNUS PHI0 B XOZI€ BBIMOTHEHHS JTa-

OCOOEHHOCTH  TIepe/IBH- OopaTopHOH pabOTEI.

KEHUS PBIOBI» CobnrozaTs paBuiia MOBEICHNS B
kabuHeTe, oOpareHus ¢ 1a00paTopHBIM
00opyIoBaHHEM

12 | Bayrpennee cTpoe- OnopHo-ABHUTraTeNbHAS W3yunth BHYTpeHHEE 1 VcraHaBnuBaTh B3aMMOCBS3b CTpoeHHs | BraskHble
HUE PBIO cucrema. Ckener Hemap- CTPOCHHUE PHIOKL. OTAETBbHBIX YacTeH cKeneTa pol0 U MX | Mperaparsl

HBIX 1 IAPHBIX TUIABHH- (QyHKIHA. «Pb10BI». MoO-
KOB. CKeJeT TOJI0BHl, BoIABIATh XapaKTepHbIE YEPThl CTPOEHU | Jieb — CKe-
ckenet xadp. Ocoben- CHCTEM BHYTPCHHHX OpPTaHOB. JIET PBIOET

HOCTH CTPOCHHS U YHK-
IUH CHCTEM BHYTPEHHUX
opraHoB. UepTsl Oosee
BBICOKOT'O YPOBHS Opra-
HH3aIUU PHIO 110 CpaB-
HEHHIO C JIAHIIETHUKOM.
Jlabopamopuas paboma
Ne'7

(no ycmompenuio yyumens)

CpaBHHBATH 0OCOOCHHOCTH CTPOCHHUS U
(yHKUHI BHYTPEHHUX OPraHOB peIOH
JIaHLETHHUKA.

XapakTepu3oBaTh YepPThl YCIOKHEHHS
OpraHu3alnu psIo

vi>0d '5 VhOL
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Apedomnete

Ne l_le.ﬂeBaﬁ YCTAHOBKA KoJi-Bo OcHOBHDBIE BH/IbI 1€ATCJIbHOCTH Oﬁy- HUcnoas3oBa-

w/n Tema Copep:xanue ypoka 4aCoB YAIIHAXCS HA YPOKe/BHEYPOUHOM HHe 000py.0-
3aHATHH BaHUeE
«BHyTpeHHee cTpoeHue
PBIOBI»
9. Knacc 3emnoBoanble, uiau AMpuoduu (4 4)

13 Ctpoenmue u mes- XapakTepHbIE YEPThI W3yuuts ueptsl cTpoe- 1 VcraHaBnuBaTh B3aMMOCBSI3b CTpoeHHS | BrakHbie
TENBHOCTH BHYTPEH- CTPOCHHUS CUCTEM BHY- HHUS CHCTEM BHYTPEHHUX OpraHOB M CHCTEM OpTraHOB C MX | Mpemaparsl
HHX OPTaHOB 3€MHO- TPEHHHUX OPTaHOB 3eM- OpraHOB 3€MHO- BOJJHBIX (bYHKIAMA 1 Cpenoit OONTaHuS. «3eMHOBOI-
BOJTHBIX HOBOJTHBIX TI0 CpaBHE- 0 CpaBHE- HUIO C CpaBHuBath, 0000maTe uUHpOpPMa- HEIC»

HHIO C KOCTHBIMH pbIOa- KOCTHBIMH PBIOaMU IUI0 O CTPOCHUH BHYTPEHHHUX Opra- HOB
Mu. CXOACTBO CTPOCHUS am@ubuit 1 prIO, MeNaTh BEIBOMIBI.
BHYTPEHHUX OpraHOB OmnpenenaTh uepThl 00JI€€ BHICOKOH
3eMHOBOJIHBIX U PBIO OpraHH3aliK 3 MHOBOHBIX IT0 CPaB-
HEHUIO C ppI0aMu
10. Knacc [Ipecmbikaromuecsi, nin Penrruianu (4 4)

14 | Buytpennee ctpoe- CXO0JCTBO U pa3nuaus W3yuuTh "epThl cTpOE- 1 VYcTaHaBnIMBaTh B3aUMOCBS3b CTPOCHUS Braxxasie
HUE U XU3HEeAes - CTPOCHHUS CUCTEM BHY- HHUSI CUCTEM BHYTPEH- HUX BHYTPEHHHUX OPTaHOB M CHCTEM OPraHOB TpenapaTsl
TENBHOCTD MPECMBI- TPEHHHUX OPTaHOB TIpe- OpPTraHOB MPECMBI- penTunuit, ux GYHKIUH U CpeIbl «IIpecmpl-
Karomuxcs CMBIKAIOIIUXCS ¥ 36MHO- KaIOIIUXCS IO CPaB- oOuTaHMs. KaroIImecs»

BOJIHBIX. YepThl pu-
CII0COOJIEHHOCTH
MPECMBIKAFOIIUXCS K
KW3HU Ha cymie. Pa3-
MHOXCHUE U pa3BI/ITI/Ie.
3aBHCHMOCTE F'OIOBOTO
JKU3HEHHOTO LHKJIA OT
TEMIIEPATYPHBIX YCIOBHUI

HCHHUIO C
3€MHOBO/JIHBIMH.

BBISIBIATH 4epThl 60JIee BBICOKO Op-
FaHU3aINH PECMBIKAIOIIUXCS 10
CPaBHEHHUIO C 36MHOBOHBIMH.
XapakTepr30BaTh MPOIECCHI Pa3-
MHOXCHHUS U Pa3BUTHSA ICTEHBINICH ¥
MPECMBIKAIOIINXCS.

Hcnonp30BaTh MH(GOPMAIIHOHHbIE
PECypCHI TS MOATOTOBKH TPE3EHTa-
IIWH TIPOEKTA O TOJAOBOM JKH3HEHHOM
[MKJIC PENTHINHI, 3200T€ O TOTOMCTBE

Buioroudg
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podonxeHue
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No Tleaesas yeranoska Ko-Bo OcHoBHBIE BU/IbI 1eSATEIbHOCTH 00Y- Hcnoab3oBa-
w/n Tema Copnepsxanue ypoKa yacos YAOLMXCH HA YPOKe/BHEYPOUHOM HHe odopyo-
3aHATHHU BaHHUE
11. Knace IItuusi (9 4)
-
15 | OOmas xapakTepu- B3aumocBs3b BHEITHETO N3y4uuth B3aUMOCBS3b 1 XapakTepu30BaTh 0COOCHHOCTH Yyueno [Itu-
CTHKa KJ1acca. CTPOEHHS H TIPHUCIIOCO0- BHELIHETO0 CTPOCHHUS U BHEIITHETO CTPOCHHUS MITHI] B CBA3H C HX e, [lepbs
Bueminee crpoenue JIEHHOCTH NTHUL K HOJETY. MIPUCTIOCOOIEHHOCTH MIPUCTIOCOOIEHHOCTHIO K TTONETY. ITHIIBI, MH-
TITHI Turst nepbeB 1 uX QyHK- OTHIL] K TONETY OOBACHATH CTPOCHHE M (DYHKIUH Tie- Kpolpemnapa-
1ud. YepThl CXOACTBA H PBEBOTO MOKPOBA TEJIA ITHII. THI «llephs
pa3nnyus IIOKPOBOB IITHIL YcTaHaBIMBATh YEPTHI CXOACTBA U IITHI
¥ PENTHIIAN. pasnuyusl MOKPOBOB MTHI[ U PENTU-TUH.
W3ydaTs 1 ommiceIBaTh 0COOEHHOCTH
Jlabopamopnas paboma BHEIIIHETO CTPOEHHUS MITUIL B XOJI€ BBI-
Ne 8 HOJIHEHUS 1a00PaTOPHON PabOTHI.
«Buemnraee crpoenue CoburonaTh mpaBita paboTsl B KabuHeTe,
ntunpl. CTpoeHue Ie- oOparteHust ¢ 1a00paTOPHBIM
pBEBY o0opynoBaHHEM
16 | Omopno-jmBuratens- Has | M3MeHEHUS CTPOCHHUS N3y4uts ocobeHHOCTH 1 VCTaHABIMBATH B3AMMOCBA3b BHEII- HETO Ckener romy-

CHUCTCMa IITUIL

CKeJIeTa TITHIL B CBSI3H C
TIPUCTIOCOOIEHHOCTRIO K
nonéry. OcobeHHOCTH
CTPOGHHS MYCKYJATYphl U
eé Qpynkiuu. [IpuarHbl
cpacTaHus OTJEIbHBIX
KOCTEH CKEeNeTa MTHLL.

Jlabopamopnas paboma
No 9
«Crpoenue ckenera ntu-
IIBD»

CKCJICTaA IITUIIBI, CBA-
3aHHBIC C ITIOJICTOM.

CTPOCHHUS M CTPOCHHUS CKENETa BCBS3H C
MIPUCIIOCOOJICHHOCTHIO K MOJIETY .
XapakTepu3oBaTh CTpOEHHE U QYHK-

I MBIIICYHOI CHCTEMBI MTHIL.

WzyuaTh 1 ONMUCHIBATh CTPOCHUE CKe-
JleTa MTULBI B MTPOLECCEe BHIIOTHEHUS
J1ab0opaTOpPHOM paboTHI.

CobOmoath mpaBuna paboThl B kaOuHeTe,
obparieHus ¢ 1a00paTOPHBIM
00opyIoBaHHEM

Os
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TS

MnaAo-AKReHHO
TTPUUUJT/NCTTUCT
OcHoBHBIE BU/IbI I€ATEILHOCTH 00Y- Hcnoab3oBa-
Ne HeseBasi ycranoBka Koa-Bo
Tema Conep:xkanue YAIAXCSA HA YPOKe/BHEYPOUHOM Hue 000pya0-
n/n YpPOKa 4acoB
3aHATHA BaHUe
12. Knacc Muekonurawmue, wiu 3sepu (10 u)
17 BuyTpennee ctpoe- Oco0EHHOCTH CTPOCHHS W3yuuTs ckener u 1 OrrchIBaTh XapakTepHbIe 0COOEHHOCTH Bnaxurie
HUE MIIEKOIIUTALO- OIMOPHO-/IBUTATEILHOM BHYTPEHHEE CTPOCHHUE CTpOeHHUs M (YHKIIHIT OTOp- npernaparsl
111070: CHCTEMBL. Y POBEHB Opra- MJIEKOIIATAOLINX. HO-JIBUTATENILHON CHCTEMBI, UCTIONb3YS «Kponuky,
HU3aI[M1 HEPBHOU CH- IIPUMEPHI )KUBOTHBIX Pa3HBIX Cpel CKEJIET MJIe-
CTEMBI 10 CPAaBHEHUIO C oOHTaHMS. KOITUTAIOLIETO

JPYTUMH TTI03BOHOYHBI-
MH. XapaKTEpHbIE YEPTh
CTpOEHHS MHILEBaAPHU-
TEIBHON CUCTEMBI KO-
TIBITHBIX U TPBI3YHOB.
YCIoXKHEHNE CTPOCHUS U
GyHKUUI BHYTPEHHUX
OpraHoB.

Jlabopamopuas paboma
MNe 10

«Crpoenue ckenera
MIICKOITHTAIOIIHX)

[poBoauth HaOmOACHUS U (HUKCHPO-
BATh UX PE3YJIbTATHl B XOJIC BHITIONHE-HHUS
71ab0opaTopHOU PabOTHI.
XapaxkTepr30BaTh 0COOCHHOCTH
CTPOCHHUS CHCTEM BHYTPCHHHX OPTaHOB
MIICKOITUTAIOIINX MO CPABHEHHIOC
peNTHIUSMU.

ApryMEeHTHPOBATh BBIBOJIBI O MPO-
TPpECCUBHOM PA3BUTHU MICKOMNUTAIO-
IIUX.

CobironaTh mpaBmIa paboTH B KaOUHETE,
oOparieHus ¢ 1abopaTOPHBIM
o0opynoBaHHEM

Tematuveckoe mianmpoBanue marepuana B 8 wiacce «bBUOJIOTUA . YEJIOBEK»

Beenenue (2 4.)

YacTs 1. O0mmwmit 0630p opranusma yenaosexkalacts 2.
OnopHo-aBuratenbHas cucteMa Yacts3. Kposs
KpoBOOOpalieHne

Yacts 4. JIpixanue

Yacts 5. [InmeBapenne

Buioroudg
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Yactb 6. O0MmeH BewwectsYacts 7.

Brinenenue
Yacte 8. Koxa

Yactb 9. DHnokpuHHas cucteMalacTb

10. HepBnas cucrema

Yacts 11. Opransl uyBcTB. AHanu3aTopsracts

12. TloBeneHmeE ¥ IICUXHKA

Yacts 13. UnauBuayansHOe pa3BUTHE OpraHU3Ma

podonxeHue

vi>0d '5 VhOL

OcHOBHBIE BHBI 1eSITETLHOCTH 00Y- Hcnoan3oBa-
N Tema Conepxanue Ilenesas yeranoska Koa-so YAIOLIMXCS HA YPOKe/BHEYPOUHOM HHe odopyno-
n/n P ypoka 4acoB yp p PyA
3aHATHH BaHMe
1. Opranusm yesnopexa. O6wuii 0630p (5 yacos)

1 Kinerka: ctpoenue, Crtpoenue oprannsma W3yuuts cTpoenue, 1 Ha3zbIBaTb OCHOBHBIE YaCTH KJIETKH. Mukpockon
XUMHYECKHI COCTaBH | YeJIOBEKa: KIETKH, TKaHH, XUMUYECKHH COCTaB OnwceiBaTh GYHKIUH OPTaHOHMIOB. IUPpPOBOH,
JKU3HENEATeNb- HOCTh | OPTaHbl, CHCTEMBI OPTAHOB. | KIETKH TaK K€ MPo- LEeCChI OOBsICHATD NOHATHE «(EPMEHTY. MHUKpOIIpena-

MeTozbI M3yYeHHS KHUBBIX | JKHU3HEIESITEIb-HOCTH PaznuyaTs nponecc pocTa u npomnecce paTsl, 1abo-
OpraHU3MOB:HAOJIOICHHE, pa3BUTHSL. paTopHOe
M3MEPEHHE, FKCIIEPUMEHT. OnuceiBaTh Mporecc AeTeHHs KIETKH. obopynoBa-
Jla- GopatopHas paboTa BrinonHATh 1a00paTOpHbII ONBIT, Ha- HUE
Ne 1 «/leticTBue pepmenta 0JT101aTh MPOUCXOAIINE SBJICHHS,
KaTaasbl Ha EPOKCH]I (uKCHpOBaTh Pe3yNbTaThl HAOMIOACHNUS,
BOZOPOI» JIeNaTh BHIBOIBL.
Cobmronars npasuia paboThl B KabHHETE,
obparieHus ¢ 1a00paTOPHBIM
obopymoBaHHEM
2 Tkanu CrtpoeHne opranuzma O0600MIIUTh U YTTyOUTDH 1 OnpenensiTs MOHATHS: «TKAHbY, CH- Mukpockon
4eJIOBeKa: KIETKH, TKaHH, 3HaHHS y4YaIluxcs o HAIIC», «HEHPOTITHS. nudpoBoi,
OpraHbl, CHCTEMbI OPT'aHOB. | Pa3HBIX BHIAX U THIIOB HaspiBaTh THIIBI U BUJIBI TKAHEH T10- MUKpoIIpena-
Mertozbl H3y4eHHs KUBBIX | TKaHEH 4eJIOBEKa 3BOHOYHBIX )KHUBOTHBIX. paThl TKaHEH g
OpraHU3MOB:HaOIIOICHHE, Pa3nuyaTh paszHble BUIBI U TUIBI TKAHEH. o
U3MEPEHHE, IKCIIEPUMEHT. OrmucrIBaTh 0COOCHHOCTH TKaHEH g
Pa3HbIX THUIIOB. <
xQ




SVHBXAST0D

€S

Fipedomkertie
OcHoBHBIE BHUABI 1€ATCJIbHOCTH Oﬁy- CIoJb30Ba-
Ne Tema Copep:xanue [leaeas yeranoska Koa-so YAIIMHAXCS HA YPOKe/BHEYPOUHOM HHe 00opyno-
n/n P YPOKa 4acoB " P P PyA
3aHATHHA BaHUeE
JlaboparopHast paboTa Coburonath mpaBuiia 00paIeHus ¢
Ne 2 «Knetku v TkaHu MHKPOCKOIIOM.
MO MUKPOCKOTIOM» CpaBHHBATb WIMIOCTPALMH B YUEOHUKE C
HATypalbHBIMU 00BEKTAMHU.
BemonasaTe HabmMoAeHNE C TOMOIIIBIO
MHKPOCKOTIA, OITHCHIBATh PE3yIbTATHL.
CobOmoath mpaBuna paboTsl B KabuHETe,
oOparteHus ¢ 1a00paTOPHBIM
00opyIoBaHHEM
2. OnopHo-1BUraTeabHas cucTeMa. (8 yacos)
3 Cxkener. Ctpoenue, Onopa u ABUKECHHUE. W3yuuts cTpoeHue, 1 HaspiBath uactu ckenera. OnuceBaTh Pa6ota ¢ my-
COCTaB M COEJIUHEe- OnopHo-ABUraTeNbHas COCTaB U THIIBI COE/TH- (yHkuun ckenera. OmuceBaTh cTpoeHue | JsbkoM «Cke-
Hue Kocrtei. Jlabo- cucteMa. Metozibl n3yue- HEHUs KocTeH TpyOuaTHIX KO-CTel U CTPOSHHE CycTaBa. | JIET YeloBe-
paropHas pabota No3 HUS JKUBBIX OPTaHM3MOB! PackpriBath 3HaYEHIE HAJKOCTHUIIBL, Ka» , nabopa-
«CtpoeHue KocT- HOif | HabmoJeHue, uamepe- Xpsilla, CyCTaBHOW CYMKH, TyGuaToro TOPHOE
TKaHW» HHE, SKCIIEPUMEHT BEIIECTBa, KOCTHOMO3TOBOH MOJIO- CTH, | 00OpYI0Ba-
JlaboparopHas pa- XKENTOTO KOCTHOTO MO3Ta. HHE JUIS TIPO-
6ota Ne 4 «Cocras OOBSICHATE 3HAYEHHE COCTABHBIX BEJICHHS OIIbI-
KOCTEN» KOMITOHEHTOB KOCTHOM TKaHH. TOB.
BrimonHsaTh 1a60paTOpHEIE OTBITHI, ONeKTpOHHbIE
(uKCcHpoBaTh. TaOIUIIBI 1
TUTaKaThI
4 Cxenet royoBsl U Ty- CkeneT ronoBsl U Tyno- W3yuuts cTpoenue u 1 OnuceiBaTh ¢ MOMOIIBIO MILTIOCTpA- Pabora ¢ my-
JIOBUILA BHma. CKeneT KOHEYHo- 0COOEHHOCTH CKemneTa UM B y4yeOHUKE CTPOEHHE depera. asoxoM «Cke-
CTEM. TOJIOBBI 1 TYJIOBHIIA HaspiBaTh OTHENBI MO3BOHOYHHMKA U JIeT YeJoBe-
CrpoeHue ckenera mos- YaCTH MO3BOHKA. Ka»
COB KOHEYHOCTEH, BepX- PackpsIBaTh 3HaUEHKE YACTEH T10- OJeKTpOHHBIE
HEH U HUKHEH KOHEYHO- 3BOHKA. TaOJIUIBEl U
cren OOBACHATH CBSI3b MEXIY CTPOCHHEMH MJIaKaThl

KJICTKH

(QYHKIMAMY TI03BOHOYHHKA, IPYIHOM

Buioroudg
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podonxeHue

OcHoBHBIE BU/IbI 1€ATEILHOCTH 00Y- Hcnoab3oBa-
Ne T Conepxanue Heaepas ycranopka Koa-so YaIIHXCSA HA YPOKe/BHEYPOUHOM HHe o0opyno-
n/n ema Aep YpPOKa 4acoB " P P PyA
3aHATHH BaHHe
5 CxeneT KOHEYHO- CkeneT KOHEYHOCTEN N3yunts cTpoeHue 1 HaspiBath wactu cBoOOmHBIX KoHeu- | PaGota c my-
creit CTpoeHue ckenera 10si- COB | CKeJIeTa MOSCOB U HOCTEH U MOSICOB KOHEYHOCTEH. 1soxoM «Cke-
ILp KOHEYHOCTEH, BEepX-HEH U | CBOOOJHBIX KOHEUHO- OnuceBaTh € TOMOIIBIO HILTIOCTPA- JICT YeJIOBE-
HIDKHEH KOHEYHO- CTEH. cTe Ui B y4eOHHKE CTPOCHHUE CKelleTa Ka»
«HccnenoBanue CTpoeHNs KOHEYHOCTEH. ONeKTpOHHBIE
TJIEYEBOTO TMO-5Ca» PackphiBaTh IPUYKMHY PA3INYHKS B Ta0JMLB! 1
CTPOEHHUH I05Ca HWKHUX KOHEYHO- TUTaKaThl
CTeW y My>KYHH Y JKCHIIWH.
BEIABIATE 0COOEHHOCTH CTPOEHUS
CKeJleTa KOHeYHOCTel B X07ie HaOJIto-
JICHUS HATypalbHBIX 00BEKTOB
6 IlepBas momormup mpu | Omopa u ABMKEHHE. W3yunts npuémsl nep- 1 Onpeneniatsh MOHATHA: «PaCTSIKEHHEN, Pa6ota ¢ my-
TpaBMax: pacTs- OnopHo-BUTaTeNnbHas BOU IIOMOILU B 3aBU- «BBIBUXY, KIIEPETIOMM. asxoM «Cke-
’KEHHH CBSI30K, BBI- cucrema. [Ipodunakruka CHUMOCTH OT BHJIa HasbiBaTh npH3HaKK Pa3InyHBIX BUOB JIET YeJoBe-
BHXaX CyCTaBOB, TpaBMaTu3Ma. [lepsas TpaBMBI. TpaBM CyCTaBOB 1 KOCTEHl. Ka»
HepesoMax KocTei MOMOIIb P TPaBMax OnuceiBaTh NPUEMBI IEPBON TOMOIINB OJeKTpOHHBIE
OIOPHO-IBUTaTEIbHON 3aBHUCHMOCTH OT BHJa TPaBMBI. TaOIUIBI U
CUCTEMBI Amnanm3upoBaTh 1 00001aTs HHPOP- TUTaKaThl
Ml 0 TPaBMax OIOPHO-ABHIA-
TEJBHOM CHUCTEMBI M IpUEMax OKa3a-
HUS TIEPBOM TIOMOIIH B X0j1€ pa3pa-
OOTKM U OCYILIECTBIEHHS TOTOBOTO
npoekra «Kypcsl mepBoi moMOIH 11
IIKOJIEHUKOBY
7 MbpItist Ormopa u ABMKCHHE. PackpbITh CBS3b 1 PackpbIBaTh CBS3b (YHKIIUH U CTPOE- Mukpockon
OnopHo-ABUraTenbHas (QYHKIMH ¥ CTPOCHHS, 2 HUS Ha IpUMEpe pasIuduil Mex Ly IUPpPOBOH,
cucreMa. Metozibl n3yde- TaKKe PasIuUnil MEXIy IJIaJKUMH 1 CKETETHBIMH MBIIIIAMH, MHKpOIIpena-
HUS KUBBIX OPTaHU3MOB! TTaKUMH H CKENETHBIMH MHUMHYECKIMH U KeBATEIbHBIMU paThl MBITIIEY-
HalbJroAeHue, u3Mepe- MBIIIIA- MU YENOBEKa. MBIIIIAMH. HOM TKaHH.
HHE, JKCIIEPUMEHT. OmnuceIBaTh C MOMOIIBIO WIUTIOCTPALUH B | DNEKTPOHHBIE
yueOHUKE CTPOCHHE CKENETHOWMBIIILIBI. TaOHILIBI

vi>0d '5 VhOL

BEuioroung



SVIHBXJaT0D g

SS

I'lpnﬁnnmpmlp

OcHOBHbIe BH/IbI 1eATEILHOCTH 00Y- HUcnonn3oBa-
Ne Tema Copep:xkanue Ilenepas ycranoska Koa-so YaOIIHXCS HA YPOKe/BHEYPOUHOM HHe 00opya0-
n/m P ypoka 4acoB n P P PYA
3aHATUH BaHUue
[IpakTuueckas pabora: OmucHIBaTh YCIOBUS HOPMATbHON
«M3yueHue pacrosoxe- PabOTBI CKENETHBIX MBIIIIL.
HUS MBI TOJOBEI» HazpiBaTh OCHOBHBIE TPYIITIBI MBIIIIL.
PackpriBaTh MpUHIUT KPETIIEHUS
CKEJICTHBIX MBILIL] Pa3HBIX YaCTEH Tena.
BBISBIATE 0COOCHHOCTH PACIONOKECHHUS
MHMMYECKUX H JKE€BATEIbHBIX MBIIII] B
X0J1¢ HaOJTFOICHHSI HATYPaTbHBIX
00BEKTOB
8 Pabota mpimg Omnopa 1 JBUKEHNE OOBSCHUTD MEXaHH3M 1 Onpenensth NOHATHS «MBILILBI-AHTA- Hudposas
OmnopHo-ABUTaTEIHHAS PabOTHI MBI U ITPHU- TOHHCTBIY, «MBIIILIBI-CHHEPTUCTBDY. T1abopaTopust
cucreMa. MeTozpl usyye- YUHBI HACTYIUICHUS OOBACHATH yCIOBUS ONTUMAIBHOK o ¢usmono-
HUS )KUBBIX OPTaHM3MOB: yromieHus. CpaBHATH paboTHI MBI, TUH (IaTINK
HaOMI0IeHuEe, U3Mepe- JUHAMUYECKYIO U OrmmchIBaTh 1Ba BUAA paOOTHI MBIIIIL. CUJIOMED)
HUE, SKCTIEPUMEHT CTaTHUYECKYIO paboTy OOBACHATH TIPUYUHBI HACTYILICHHUS
MOBIIIIII, YTOMJIEHHS MBILII] U CPAaBHUBATH [~
HAMIYECKYIO M CTATHIECKYIO paboTy
MBIILI] [T0 TOMY MPU3HAKY.
@opMynupoBaTh NpaBUIla TUTUEHBI
(u3HUYECKUX HATPY30K
3. KpoBb u kpoBoodpaienue (9 yacos)

9 BuyTpennsia cpena. Tpancnopt BeliecTs. N3yunTh BHYTPEHHIOI 1 Onpenensth NOHATUS: «TOMEOCTAa3, Mukpockor
3HaueHue KpOBHU U BHYTpeHHSISI cpcaa op- Cpeay opranmsma 4e- (((I)OpMeHHLIC 9JICMCHTBI KPOBI, HI/I(prBOfI,
€€ COCTaB TaHHU3Ma, 3Ha4YCHHUC €€ JIOBC€Ka, €€ CTpPOCHHUC, «I1a3May, «KaHTUTCH», «AaHTUTEIIO). MUKpOIpena-

noctosiHcTBa. KpoBeHoc- COCTaB 1 (byHKuI/H/I. OOBACHATD CBA3b MEXKTy TKaHEBOH pathl

Has ¥ uMmbaTuieckas
cucteMbl. KpoBb. JIum-
(a. MeTobl H3yyeHHUS
’KUBBIX OPTAaHU3MOB: Ha-
OmoneHue, U3MEpEHIe,

KUKOCTBIO, TMM(OH U MIa3Moit
KpPOBH B OpPraHU3ME.

OnwuceiBaTh ¢yHKIMK KpoBH. Ha3biBaTh
(yHKIMHI 3pUTPOLUTOB, TPOMOOLIUTOB,
JIEUKOILIUTOB.

Buioroudg
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OcHOBHBIE BHBI 1eSITETLHOCTH 00Y- HUcnoan3oBa-
N Tema Copnep:xanue Leaepast ycranopka Koz-go YAIOLIUXCSH HA YPOKe/BHEYPOUHOM Hue o6opyno-
n/n ypoka 4acoB Yp yp PyA
3aHATHH BaHHe
9KCIIEPUMEHT. OnuceiBaTh BKJIAJ PyCCKON HAyKH B
Jlaboparopras pabota pa3BUTHE MEIUIINHEL.
Ne 5 «CpaBHeHne KpoBU OmnuckIBaTh C HOMOIIBIO HILTIOCTpa- -
YEeJI0BEKA C KPOBBIO JIs- 1uii B y4eOHUKE MPOIECC CBEPTHIBAHMUS
TYIIKH» KpOBU U (parouTos.
Boimonusath nabopatopHbie Ha0k0-
JIEHHUS C IOMOIIBI0 MUKPOCKOTIA,
(MKCUpOBATH Pe3yNbTAThl HabIIOe-
HUH, JeNaTh BBIBOJBL.
Cobmonath mpaBuia paboThl B kKabuHeTe,
oOparieHus ¢ 1a00paTOPHBIM
obopymoBaHUEM
10 | JBwxeHue KpoBHU MO Tpancnopr BewecTs. W3yunTh npu4uHbI 1 OmnuceIBaTh C TOMOMIBIO WILTIOCTpPA- Hudposas
cocyIam. Kposenocnas u tumda- IBIDKEHHS KPOBH 110 Uil B yueOHUKE CTPOCHHE cepALa 1 naboparopust
THYeCKast cucTeMsl. Kpo- cocyliam. HPOLIECC CEPIEUHBIX COKPALICHHUIL. 1o ¢pu3noiIo-
BSIHOE JJaBIICHUE U MYJIbC. CpaBHHUBaTh BUABI KDOBEHOCHBIX CO- TUH (IaTYHK
Mertoapl u3yue- HUs CYIIOB MEXKIy COOOH. 4co)
KHUBBIX OPTaHU3MOB: OnwchIBaTh CTPOCHUE KPYTOB KPOBO-
HabJroAeHue, u3Mepe- oOpareHus.
HHE, SKCIIEPUMEHT. [Tonnmath pasnuyue B UCHONB30BA- HUH
I[IpakTrueckas pabora NPUJIAraTeNbHOTO  «apTephaib-  HbI»
«Omnpenenenue YCC, IIPUMEHUTENIBHO K BUJY KPOBU U K
CKOPOCTH KPOBOTOKa», cocyaam
«HccnenoBanue pe-
(IIEKTOPHOTO TIPUTOKA
KPOBH K MBIIIIAM, BKIIIO-
YHUBIIAMCS B paboTy»
o1
11 | Perymsmus paboTsr KposenocHast u mumda- Uzyuuts pabdory 1 PackpbiBaTh MOHATHUS: «TPEHUPOBOYHBIN Hudposas g
cepJra 1 cocy/I0B. THYECKasi CHCTEMBI. cepaua oT pusnye- CKUxX A PerT», «byHKIHMOHATBHAS TTPo0ay, nabopatopust S
[Ipenynpexnenue Bpen tabakokyperus. Harpy3oK U BIWSHHS «IaBAILas MOBS3Ka, 1o Gpu3NoII0- 2
3aboneBanuii cepa-ua | MeTozapl H3ydeHns HETaTUBHBIX CKTYT». THH §
U COCY/IOB.
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OcHOBHbIE BU/IbI 1eATEILHOCTH 00Y- Hcnoab3osa-
Ne Tema Copep:kanue Ilenepas ycranoska Koa-so YaOIIHXCS HA YPOKe/BHEYPOUHOM HHe 000pya0-
n/m P ypoka 4acoB n P P PyA
3aHATHHA BaHHUeE
KUBBIX OpPTaHMU3MOB: Ha- (haKTOPOB OKPYKAF0- OOBACHATH BAKHOCTh CUCTEMATHUCCKUX (aprepuaib-
OntoieHue, H3MepeHue, uieit cpensl. (bu3UUECKUX HArPy30K I HOP- HOTO JaBJie-
AKCIIEPUMEHT MaJIbHOTO COCTOSTHUS CepLa. HUSA)
[Ipaktraeckas pabora: Paznuyath npU3HAKK pa3nMUHBIX BUAOB
«Jloxa3aTenbcTBO Bpena KPOBOTEUCHU.
Ta0aKOKYPEHHSD» AHanusupoBath U 000011aTh HHOOP-
MAlIUIO O MOBPEKACHUSIX OPraHOB
KPOBEHOCHOW CHCTEMBI M IPUEMax
OKa3aHUs MEPBOIl MOMOIIY B X0/1e
MPOJOIDKEHUS PabOThI HaJ TOTOBBIM
npoekToM «Kypchl mepBoil moMoIu ass
LIKOJIBHUKOBY
112 | O6o6muieHue no Te- VYkpenneHue 310pOBbsL. Bocnuranue depex- 1 Paznuyath npu3HAKU pasnUUHBIX BUAOB Hudposas
Mme 3 Bnusiaue $uznueckux HOTO OTHOIIEHHSA K KpOBOTEYEHUH. nabopatopust
Brusaue ¢uznye- yIpaKHEHUH HA OPTAaHBIM | CBOEMY 3/I0POBBIO, OmiCHIBaTh C MOMOIITBIO MILTIOCTPATIHIT no ¢usnono-
CKHX yIpakHEHUN CHCTEMBI OpraHoB. Me- HPUBUTHE UHTEPECA K B yueOHMKE MepBI OKa3aHHs IepBOi TUH (ZaTIHK
Ha Cep/IeYHO0-COCY- TOJIbI U3YUEHHUS KUBBIX M3YYCHHIO TIpeIMETa. MIOMOLIX B 3aBUCMOCTH OTBHUJIA YCC u apre-
JHCTYIO CUCTEMY OpraHM3MOB: Ha0MI0Ie- KPOBOTEYEHHSI. pHAIBHOTO
HUE, U3MEPEHUE, IKCIIE- BrinonHATs onbiT — Opath QyHKIHO- JaBJICHUSA)

puMeHT. [IpakTuyeckas
pabora:
«DyHKIMOHAIBHAS ~ CEp-
JEeYHO-COCYJUCTast  Ipo-
0a»

HAITBHYIO MPO0Y; GUKCHPOBATH pe-
3YJbTAThL; TPOBOJUTH BBIYUCIICHUS U
JeNaTh OLEHKY COCTOSHUS CEpAIIa M0
pe3yJIbTaTaM OIbITA.

Cobmonath mpasmia paboTsl B KaOHWHETE,
obparnieHus ¢ 1a60paTOPHBIM
000pyIOBaHUEM.

AHanusupoBath U 00001aTh HHOOP-
MaIIIo O TIOBPEXICHUSIX OPTaHOB
KPOBEHOCHOW CHCTEMBI M TIPHEMAX
OKa3aHHs MepBOi OMOIH B X0/e
MPOJOIDKEHUS PabOTHI HaJl TOTOBBIM
npoekToM «Kypchl mepBoi oMoy ass
IIKOJIEHUKOBY

Buioroudg
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OcHOBHbIE BH/IbI A€SITEALHOCTH 00Y- Hcnoan3oBa-

Ne Tema Conepixanue Ilenesas ycranoska Koa-so YAOLMXCH HA YPOKe/BHEYPOUHOM Hue 0Gopyo-

n/n ypoka 4acoB Yp p PyA
3aHATHH BaHHe
4. IpixaTesibHasi cucTema (5 4acoB)

13 CtpoeHue JIeTKuX. Hbixanue. [pixatenpHas W3yuuts cTpoenue 1 OnuceBaTh CTpoEHME NETKUX 4eno- Beka. | Llmdponas
I'a3000meH B nerkuxu | cucrema. ['a3000MeH B JIETKUX U MEXaHU3M OOBACHATH MPEUMYIIECTBA naboparopust
TKaHSX. TETKUX U TKaHAX. MeTo- razooOMeHa. QIBBEOJIIPHOTO CTPOCHUS JIETKUX TIO 0 3KOJIOTHH

JIbl U3y4EHHS )KHUBBIX Op- CPaBHEHHIO CO CTPOSHUEM JIETKUX Y (maT4mk oku-
TaHU3MOB: HAOJTIOJIEHNE, TIpeICTaBUTENEeH IPYTUX KJIACCOB TI0- CH yTIIepoyia,
U3MEpEeHue, IKCIEpu- 3BOHOYHBIX JKMBOTHBIX. KHCIIOpO/a,
MEHT. PackpsIBaTh posb TEMOTTIOOMHA B Ta- BJIAXKHOCTH)
Jlabopatopnas paboTa 3000MeHe.
No 6 «CocraB BABIXaeMOTO BrImoHATE TaO0paTOPHEIH OIBIT, [e-TaTh
BBIZIBIXaEMOTO BO3yXa» BBIBO/I TI0 Pe3yIbTaTaM ormbita. CobmroaaTh

npaBuiia paboTkl B KaOu-HeTe,

obparieHus ¢ 1a00paTOPHBIM

00opyIoBaHHEM

14 JlpixaTenbHble BU- Hbixanue. JlprxaTenbHas CohopmupoBath 3Ha- 1 OnuckiBaTh (QyHKIUKM auadparMbl. Hudposas

HKCHHUS cucrema. Bpen tabaxo- HHS O MEXaHU3ME JIbI- HasbiBaTh Opranbl, y4acTBYIOIIUE B naboparopust
KypeHusi. MeTobI n3y- XaTeNbHBIX BUKCHUH, npoIecce AbIXaHusl. no ¢usnoo-
YeHUS KUBBIX OPTAaHU3MOB: | Pa3BHUBATh MOHSITHE BrimonusaTe 1a60paTOPHEIH OMBIT HA ruH (aTyuK
HaOIONICHNE, U3MEPEHUE, | «Ta3000MEHY. TOTOBOH (WMJIM M3TOTOBJIEHHOH CaMo- YaCTOTHI JIbI-
akcmiepuMenT.JlaboparopHas CTOSTENIBHO) MOJICNH, HA0TIOIaTh XaHU)
pabota TPOUCXOISIIIE SBICHUS W OIHCHI-
No 7 «JIpIxaTeIbpHBIC BaTh IIPOLIECCHI BJ0XA U BBIJIOXA.
IBWKeHUs» Perymsmus CobironaTh mpaBiIa paboTH B KaOUHETE,
JBIXaHUSL. obparieHus ¢ 1a00paTOPHBIM

obopymoBaHUEM

15 Bbonesnu opranos ['uruena opraHoB japIxa- [To3HakoMuUTHCA € 1 PackppiBaTh MOHATHE <«OKU3HEHHAS Hudporas

TIBIXAHUS Husl. 3a00NICBaHUS Opra- OCHOBHBIMHU BUJIAMU EMKOCTB JIETKUX. naboparopust

HOB JBIXaHUS U UX
npepynpexuenue. Mu-
(hexmoHHEIE

3a00JIeBaHUH opra-
HOB JIbIXaHHs, BbI-
SBUTB Ty TH

OOBSICHATh CYTh OMACHOCTH 3abore-
BaHUS TPUIIIOM, TyOepKyI€é30M JIET-
KHUX, PAKOM JIETKUX.

I10 3KOJIOTHH

vi>0d '5 VhOL
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OcHOBHbIE BU/IbI 1€ TEILHOCTH 00Y- Hcnoans3osa-
Ne Tema Coaep:xanne Ilenepas ycranoska Koa-so YAIIIHXCSA HA YPOKe/BHEYPOUHOM Hue 000py0-
n/n P YpPoka 4acoB B yp P PyA
3aHATUHU BaHHue
3a00JeBaHMsA ¥ MEPBI UX 3apakEHUS U MEPBI HaswiBatb dakTopsl, criocoOCTBYyOIIIE (maTInK OKH-
npodunaktuku. Bpen MPO(MUITAKTHKH. 3apaXeHUI0 TyOepPKyIE30M JIETKHX. CH yTJIepo/ia)
Ta0AKOKYPEHUSI. HaspiBaTh Mepshl, CHIDKAIOIIINE BEPO- nadoparopust
[Tpaktuueckas pabora: SATHOCTB 3apaKeHUS OOJIC3HAMH, o pHU3H0JI0-
«Omnpenenenue 3ambl- nepeaaBacMbIMU YEPE3 BO3AYX. TUM (JaTYKK
JIEHHOCTH BO3/yXa» PackpeiBaTh crioco0 HCTIOIH30BAHUS YaCTOTBI JIbI-
¢urooporpadun 11 AUATHOCTHKA XaHU)
MATOTCHHBIX M3MCHEHHH B JIETKHX.
OOBACHATL Ba)KHOCTb TUTHEHBI IIOME-
ICHUH ¥ JBIXaTeIbHON TUMHACTUKH I
3JI0pOBbS YEJIOBEKA.
[TpoBOaUTH OTIBIT, PUKCUPOBATH PE-
3yJbTaThl U [E€NaTh BBIBOA 10 pe-
3yNbTaTaM OIbITA.
Cobmopats mpaBuna paboTsl B kabuHeTe,
oOpartieHus ¢ 1a00paTOPHBIM
obopymoBaHHEM
5. IlnmeBapuTebHas cucremMa. (7 4acos)
16 3HayeHue I Heé [Tutanue. [TunieBapenue. W3yuuts 3HaUeHUE U | OnpenensaTh MOHITHE «ITHIIEBAPCHUEY. ONeKTPOHHbIE
coCTaB [MumeBaputensHas CTPOCHHE Pa3TUIHbIX OmuCcHIBaTh € MOMOIIBIO WITIO-CTPAIUH B | TaOIHIBI K
cucreMa. MeTobI 3yde- OpraHoB MUIIEBAPEHHUS. y4eOHUKE CTPOCHUE T~ IEBAPUTEILHON IUIAKAaTHL.
HHUS XKUBBIX OPTaHU3MOB! CHCTEMEL. Hudposas
HaOM0ICHUE, M3MEpe- HaspiBaTh QyHKIME PasTHYHBIX OpPraHoB | jabopaTopus
HHE, DKCTIEPUMEHT. MUIIEBAPCHHUSL. 10 PKOJIOTHH
[IpakTryeckas padora: Ha3zeiBaTh MecTa BhajeHus numesa- | (marduk pH)

«Omnpenenenue MecTo-
TIOJIOKEHHS CIFOHHBIX
JKene3»

PUTETBHBIX JKENE3 B THUIIEBAPUTEIb-
HBIH TPAKT.

BBHINOTHATE OIBIT, CPaBHUBATH pe-
3yJIbTaThl HAOMIO/IEHNS C OTIHCAHUEMB
y4eOHHIKE

Buioroudg
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OcHOBHBIE BH/bI JIESITEJLHOCTH 00Y- Hcnoab3oBa-
Ne Tema Conepixanue Leaepast ycranopka Koa-so YAKOIIHXCS HA YPOKe/BHEYPOUHOM Hue obopyno-
n/n P ypoka 4acoB Yp p PyA
3aHATHH BaHHe
17 ITumeBapenue B po- ITutanue. [Tumesapenue. PackpeiBath  dyHKINHN 1 PackpoiBath QyHKIMH Ci1r0HEBL ONH- Ludposas
TOBOM MOJNIOCTH U B [TumeBapuTenbHast CIIOHBI U JKENYA0YHO- TO CHIBATh CTPOCHHE XKENYI0THON CTEHKH. nabopatopust
KeITy/IKe cucteMa. MeTopl n3yde- COKa I mpolecca Ha3biBaTh akTUBHBIE BEIIECTBA, 0 3KOJIOTHH -
HUSI JKUBBIX OPTaHU3MOB! MUIIEBapCHHUSL. JCUCTBYIOIIIE Ha MUIIICBOM KOMOK B (matumx pH)
HaOIf0ICHNE, M3Mepe- KeTyaKe, ¥ uX HYHKITHH.
HHE, 3KCTIEPUMEHT. BrImonHsTh 1a00paTopHbIE OMBITHI,
JlaGoparopHnas paboTa Ha0/I01aTh IPOUCXO/SIINE SIBICHUAH
Ne 8, 9 «JleiictBue thep- JIeNaTh BBIBOA II0 PE3yJIbTaTaM Ha-
MEHTOB CJIFOHBI Ha Kpax- OmroieHui.
Mmam, «/leiictBue dep- Cobmonate npasuia paboTE B KaOHHETE,
MEHTOB XKEJyJ0YHOTO COKa oOparteHus ¢ 1a00paTOPHBIM
Ha OeKH o0opynoBaHHEM
6. O0MeH BewecTB U 3Hepruu . Buramunbl ( 3 yacos)
18 Hopwmbl mutanus PanyonanbHoe nuTaHue. YCTaHOBUTh 3aBUCH- 1 OnpenensTs TOHITHSA «OCHOBHOM Hudposas
Hopwms! 1 pexxuM nuta- MOCTb MEXIy THIIOM 00MeH», «o0IIuii 0OMeH». nabopartopus
HUSL JESATETBHOCTH  YEIIO- CpaBHHBATH OpraHU3M B3pOCIOTO U 1o ¢puznono-
MeTobl H3yUeHUS KH- BEKa U HOpMaMH - peOE&HKa 110 OKa3aTeNIM OCHOBHOTO TUH (IaT4uK
BBIX OpPraHHU3MOB: Ha- TaHUs, 4epe3 OCHOB- oOMeHa. YaCTOTHI JIbl-
Omonenne, n3MepeHne. HBI€E TOHITHUA: OOBSICHATH 3aBHCUMOCTE Mexy TH- oM | XaHus, YCC,
I[IpaktHueckas padota: «OCHOBHOI 00OMEHY, JeATENIbHOCTH 4eIOBEKa U HOp- MaMU | apTepHaNbHO-
«OnpeneneHue TpeHU- «o0IIHMi 0OMEH». MUTAHUS. TO JIaBIICHNS)
POBAHHOCTH OpraHU3Ma [IpoBoaUTh OLICHUBAHKE TPEHUPO-
1o GYHKIMOHATBHOH BAaHHOCTH OPTaHU3Ma C IIOMOILBIO
pooe» (byHKIMOHATEHON IPOOBI, PUKCHPO-
BATb PE3yJbTaThl U IENATh BHIBOI,
CpaBHUBAs 3KCIEPUMEHTATbHBIE o
JAHHBIE C STAJTOHHBIMU g
=
(]
=
=
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OcHOBHbIE BH/IbI 1eATEILHOCTH 00Y- Hcnoab3osa-
Ne IeaeBas ycranoBka Koux-Bo
Tema Conep:xanue Yal0IUXCsl HA YPOKe/BHEYPOUHOM HHe 000pya0-
n/n YpPOKa 4ac0B
3aHATHHN BaHHE
8. Kowxa. (4 yacos
19 | Pombkoxu B TEpMO- Pons koxu B Tepmopery- | PackpeiBaTb poiib KO- 1 Knaccudurmpoats npuanHe! 3200- Hudposas
peryJsuuu JSIUUY. 3aKaTuBaHUE. KU B TEPMOpPETYJIsI- JIEBaHUU KOXKU. naboparopust
OxazaHne mepBoil To- . OMUCHIBaTh HassiBath npu3Haku 0ora, 00MOpo- 1o ¢pu3noIo-
MOIIY IIPYU TEIUIOBOM H HpHEMBI IEPBOH TI0- KEHUS KOXKHU. TUU 1aTYUK
COJIHEYHOM yJapax MOILY [P TEIIIOBOMU OnuceiBaTh MEpBI, PUMEHSIEMBIETIPU TEMIEpaTypsl U
COJTHEYHOM YZape. 0’KoTax, 00MOPOXKEHHSIX. BJIa>KHOCTH)

OmnKCHIBaTh CUMIITOMBI CTPUTYILETO
JIMIIAs], YECOTKHU.

HaszpiBath Mepbl NpOGHIAKTHKY HH-
(EeKIIMOHHBIX KOXKHBIX 3a00ICBaHAH.
Ornpenensath MOHATHE «TEPMOPETYJIs-
sy, OMUCHIBATE CBOMCTBA KOXKH,
MO3BOJISIONINE €i BBIMONHATH (PYHKIIUIO
OpraHa TepMOpETYJISIHH.

PackpriBaTh 3HAYCHNE 3aKATUBAHHUS IS
OpraHmsma.

OmuceIBaTh BUIBI 3aKATHBAOIINX
MPOLIETYP.

HaspiBaTh npu3HAKK TEIUIOBOTO yaapa,
COJIHEYHOTO yJapa.

OnuceIBaTh MPHEMBI IEPBOM MTOMOLUIIPH

TEIUIOBOM Y/ape, COJTHEYHOM yIape.
Ananu3upoBath 1 00001aTh HHHOP-
MaI{IO0 0 HAPYIICHHUAX TePMOPETYJIsi-
1Y, TOBPEXICHUAX KOXKH U MPHEMaX
OKa3aHWs MepBOi OMOIINB X0/Ie
3aBepIIEeHNs padoThl HaJl IPOSKTOM
«Kypcol nepBoii momory s
IIKOJIbHUKOBY

Buioroudg
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OcHOBHBIE BH/bI JIESITEJLHOCTH 00Y- Hcnoab3oBa-

Ne IesieBasi ycTanoBKa Koa-Bo

Tema Conepixanue YAKOIIHXCS HA YPOKe/BHEYPOUHOM Hue oGopyo-
n/n ypoka 4acoB
3aHATHH BaHHe
10. HepBHas cucrema (5 yacoB)

20 | ABTOHOMHBIH OTIEN HeliporymopansHas pe- W3yunts cTpoeHue u 1 HaspiBaTh 0ocobenHocTr paboTsl aB- | Lludposas
HEpPBHOH CHUCTEMBI. TYJISUS TPOLECCOB 3HaYEHHE aBTOHOM- TOHOMHOTO OTJZIella HEPBHOW CHCTe- | Jaboparopus
HeiiporymopanbsHas KU3HENIEATEILHOCTH Op- HOM HEpPBHOW CHUCTe- MBEL. no ¢usuono-
peryasuus raHu3Ma MBI Paznuyath ¢ MOMOIIBIO WILTIOCTPALIUB TUM JaT4UK

y4eOHUKE CUMIIATHIECKIH U TTapa- apTepuabHo-
CUMTIATHYECKHil TO0TAEIbI aBTO- TO JIaBJEeHUS
HOMHOT0 OT/IeJIa HEPBHOM CHCTEMBI 110 (mynbca)

0COOEHHOCTSIM CTPOCHHUS.

PaznuyaTh mapacumMmatuyecKui u
CHMIIaTHYECKHH MOI0T/IEITHI IO 0CO-
OEHHOCTSM BIMSAHISA HA BHyTPEHHHE
OpTaHEkI.

OOBACHATH Ha IPUMEPE PEaKkLiy Ha
CTpecC COTAacOBaHHOCTH PAabOTHI JKemé3
BHYTpPEHHEW CEKpelny U OTAE-I0B
HEPBHOM CHCTEMBI, Pa3IuIie MEXKIY

HEPBHOW U TYMOPAJbHOMN pe-TyJsiiuei mo

o0memMy XxapakTepy BO3/IeHCTBUS HA
OpTaHH3M.

BEImonHATS OmbIT, HAOMIOATH POHC-
XOJISIIIUE TIPOLIECCH 1 CPABHUBATD
TIOJYYEHHBIE PE3YIIBTAThI OIBITA C
OKMIaeMBIMH (OIMCAHHBIMHU B TEKCTE
y4eOHHUKa)

vi>0d '5 VhOL
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TemaTnyeckoe NIaHHPOBaHME MaTepHala B
«O0mue 3aKOHOMEPHOCTH KHU3HU»

Yacts 1. O611Me 3aKOHOMEPHOCTH KH3HU

Yactp 2. 3aKOHOMEPHOCTH KU3HH Ha KJIETOYHOM ypoBHE YacTs 3.
3aKOHOMEPHOCTH )KU3HU HA OPraHU3MEHHOM YPOBHE

Yactb 4. 3aKOHOMEPHOCTH TIPOUCXOKICHUS U Pa3BUTHS KU3HU Ha 3emieYacts 5.
3aKOHOMEPHOCTU B3aUMOOTHOLIEHUI OPraHU3MOB U CPE/Ibl

9 kiaacce

[podosxeHue

OcHoBHBIE BU/IbI 1eSATEIbHOCTH 00Y- Hcnoan3oBa-
Ne HesieBasi ycTanoBka Koa-Bo
Tema Conepxanue YAaOIMUXCS HA YPOKe/BHEYPOUHOM HHe 000pyao-
n/n ypoka 4acoB
3aHATHH BaHHe
1. 3aK0HOMEPHOCTH ;KU3HH HA KJIeTOYHOM ypoBHe (10 1)
1 MHoroo0pasue Kiie- O0600menue panee u3y- W3yuuts MHOTOOOpA- 1 OnpenensTs OTIHINTENbHBIE TPU3HA-KI Mukpockon
TOK YEHHOT'0 MaTepuara. 3U€ KIIETOK 3YKapHOTH KJIETOK IIPOKAPUOT U DYKAPHUOT. U pOBOIA,
MHoroo6pasue THIIOB BBISIBUTH OCOOCH- [IpuBOIUTE IPUMEPBI OPTaHU3MOB MUKpOIIpera-
KIIETOK: CBOOOJHOXMBYIIHE | HOCTh MX CTPOCHHUS NPOKapUOT U 3yKapuoT. paTsbL.
1 o0pa3yromue TKaHH, Pa3HbIX LApCTB XapakTepu3oBaTh CyILIECTBCHHBIE

HPOKapUOTBI, 3Y-KapUOTHL.
Ponp yuéHBIX BU3yYEeHHH
KJIETKH.

Jlabopamop-nas pabo-ma
MNe |

«MHoroobpasue KIeToK
sykapuoT. CpaBHEHHE
PaCTUTENBHBIX H KHBOT-
HBIX KJIIETOK»

HPU3HAKU JKU3HEACATEIBHOCTH CBO-
OOHOKUBYIIIEH KIETKH U KIETKH,
BXOJSIIEH B COCTAaB TKaHH.

HaspiBaTh nMeHa yUEHBIX, TIOJIOKHB-
X HAYAI0 M3YYCHHIO KIIECTKH.
CpaBHHMBATH CTPOCHHE PACTHTEIbHBIXHI
YKUBOTHBIX KJIETOK.

®ukcnpoBaTh pe3ybTaThl HAOMHO IE-
HUH ¥ JIENaTh BHIBOIBL.

CobOmoath mpaBuna paboThl B kaOuHETe,
oOparteHus ¢ 1a00paTOPHBIM
o0opyIoBaHHEM

Buioroudg
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OcHoBHBIE BU/IbI 1€ATEILHOCTH 00Y- Hcnoab3oBa-
Ne T Conepxanue Heaepas ycranopka Koa-so YAOUIUXCS Ha YPOKe/BHEYPOIHOM HHe o0opyno-
n/n ema Aep YpPOKa 4acoB " P P PyA
3aHATHH BaHHe
2 XuUMHYecKHe Belle- O6o6uieHune panee u3y- N3yuntb XuMUYeCKuit 1 Paznuyath 1 Ha3bIBaTh OCHOBHBIE Muxkpockon
CTBa B KJIETKE YEeHHOro MaTepuara. COCTaB y Pa3HbIX TUIIOB HEOPTraHWYECKUE U OPraHMIECKHE Be- uQpoBoOH,
OcobeHHOCTH XUMUYe- KJIETOK. LIECTBA KJIETKHU. nabopatop-
CKOTO COCTaBa >KHBOU OOBsICHATD GYHKLMH BOZBI, MUHE- Hoe 00opyo-
KJIETKU ¥ €T0 CXOZCTBO Y PANbHBIX BEIIECTB, OCIKOB, YIIEBOOB, BaHHE TI0 U3Y-
Pa3HBIX THIIOB KIETOK. JUIHOB ¥ HKJICHHOBBIX KHCIIOT B YEHHI0 XUMHU-
Heopranunueckue u op- KIIETKE. YECKOTO
TaHUYECKHE BELIECTBA CpaBHUBaTh XUMHYECKHIT COCTAB KJIETOK | cocTaBa Kile-
kietku. Coneprkanue ’KUBBIX OPraHM3MOB U TEN HEKHU- BOH TOK
BO/JIbI, MUHEPAIBHBIX CO- TIPUPOIBL, AENATH BBIBOAI
JeH, YTIIEBOJI0B, TUITHIOB,
0EeJIKOB B KJIETKE U
opranmMe. Ux ¢pyHKunus
KU3HEACATEITHbHOCTH
KIJIETKU
3 CrpoeHne KIeTKH CTpyKTypHBIE YacTH Wsyuuts ¢yHKINH Op- 1 Paznnuath OCHOBHBIE YaCTH KIETKH. Hudporoit

KJIETKU: MeMOpaHa, s1po,
IUTOIIa3Ma ¢ opra-
HOMJIAMHU ¥ BKJTFOUCHHUS-MH.
OpraHouIbI KIETKUH HX
¢byaknnn MeMOpaHHEIE 1
HeMeMOpaHHbBIE
OpraHOU/IbI,
OTIIMYHTEIbHBIE 0COOCH-
HOCTHU UX CTPOCHHS U
hyaKIIHA

TaHOUIOB KJIETOK, BEI-
SABUTh UX OTJIMYUTEIb-
HBIE OCOOEHHOCTH.

HaspiBaTh 1 00BACHATH CYIIECTBEH-
HbIE TIPU3HAKU BCEX YACTEH KIETKH.
CpaBHHBaTH 0COOEHHOCTH KIETOK
pacTeHn i 1 )KUBOTHBIX

Beiensate ¥ Ha3biBaTh CYLIECTBEH-
HblE TIPU3HAKU CTPOCHHS OPTaHOM-
JIOB.

Pasnuuath opranousbl KIETKH HA PH-
CYHKE y4eOHHKa.

OOBSICHATH QYHKIUH OTACTBHBIX Op-
TaHOHOB B KU3HEAEATENIHHOCTH
PACTUTENILHON M )KMBOTHOW KJIETOK

MHUKPOCKOTI 1
TOTOBBIC MH-

Kpornpernapa-
TBI

vi>0d '5 VhOL
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OcHOBHbIE BU/IbI 1€ TEIbHOCTH 00Y- Hcnoans3osa-
Ne Tema Conepixanne lenesas ycranosia Koa-so YAIIHUXCS HA YPOKe/BHEYPOUHOM HHe o00opyno-
n/n P YpPoka 4acoB B Yp P PyA
3AHATHHA BaHHE
4 PasmuoxxeHue kier- | Pa3MHOXKEHUE KIETKU N3y4nTh XKU3HEHHBIHIHUKI 1 XapakTepu3oBaTh 3HAuCHHE pa3- Hudposoit
KA U e€ XHU3HEHHBIN | MyTEM AeneHus — o0- COMATUYECKOH KIETKH Ha MHOKEHUS KIIETKH. MUKPOCKOII 1
LUK 11ee CBOMCTBO KIIETOK HpUMeEPE AETAMUXCS CpaBHMBaTh HE€JNCHHE KJIETKU MPOKa- | TOTOBBIE MU-
OJTHOKJIETOYHBIX H KJIETOK KOpellKa JIyKa PHOT U 3yKapuoT, JeNlaTh BBIBOJBI HA | KpOIpenapa-
MHOT'OKJIETOUHBIX Opra- OCHOBECPaBHEHHUSI. TBI
Hu3MoB. KnetodHoe ne- OmnpenensaTs MOHATHSA «MHTO3» U
JICHUE Y IIPOKAPUOT — «KJIETOUHBIA 1UKI». PUKCUPOBATH
JieIICHUE KIIETKU HAaJIBOE. pesynbTaThl HabmoaeHuH, GopMyIH-
JleneHne KIETKH y dyKa- pOBAaTh BEIBOABI.
puotT. Muto3. ®asbl Mu- Cobnronarp npasuia paboThl B KabHHETE,
T03a. JKN3HEHHBIN HUKI oOparieHus ¢ 1abopaTOPHBIM
KJIETKU: UHTep(a3a, MU- 000pyIOBaHHEM
T03. Paznenenue kie- OOBIICHATH MEXaHU3M pacIpeerne-
TOYHOTO COAEPKUMOTO Ha HUS HAcJIeJICTBEHHOTO MaTepuana
IBE JJOUEPHHUE KIIET- KN. MEXIy JBYMs JOYEPHUMHU KIETKaMUy
Jlabopamopnas paboma IPOKAPHUOT U IYKAPHUOT.
No 2 HasbiBaTh M XapakTepu30BaTh CTaJUN
«PaccmaTpuBanue Mu- KIICTOYHOT'0 LIUKJIA.
KpOIpEIaparoB ¢ Aeis- Habnronars u onuceiBaTh AemsIuecs
IUMUCS KIETKaMU» KJIETKH 110 TOTOBBIM MHKpOIIpEnapaTam.
2. 3aK0HOMepHOCTH KU3HH HA OPraHu3MeHHOM ypoBHe (17 v)
5 bakrepuu 1 BUpyCHI Paznoobpasue popm W3yuuts cymecTBeH- | BbIienaTs CyIECTBEHHBIE IPU3HAKU Hudposoit

OpraHU3MOB: OTHOKJIE-
TOYHBIE, MHOTOKJIETOUHBIE
1 HEKJIETOYHBIE.
bakrepun xak 0JHOKIIE-
TOYHBIE J0S/IEPHBIE Op-
raHu3Mbl. Bupycel kak
HEKJIeTo4Has popma
Ku3HU. OTIMYUTENbHbIE

HBIE IPU3HAKU OaKTe-
puid, maHobakTepuii u
BUPYCOB

OakTepuii, MaHOOAKTEPUI U BUPYCOB.
OOBACHATH (Ha KOHKPETHBIX PUMe-
pax) cTpoeHue U 3HaYeHHe OakTepui,
IMaHOOAKTEPHI K BUPYCOB.
PaccmarpuBath 1 00BACHATD 10 pU-
CYHKY y4eOHHKa IpoLecc

MHKPOCKOTI 1
TOTOBBIC MU-
Kpormpenapa-
THI OaKTEepHid,
naboparop-
Hoe 00opy0-
BaHUE s
(ukcanuy u

Buioroudg
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OcHOBHBIE BHBI 1eSITEILHOCTH 00Y- Hcnoan3oBa-
N Tema Copnep:xanue Leaepast ycranopka Koa-so YAOLIMXCSH HA YPOKe/BHEYPOUHOM Hue oGopyo-
n/n P ypoka 4acoB P P PyA
3aHATHH BaHHe
0COOEHHOCTH OaKTEepUiin NPOHUKHOBEHHS BUPYCa B KIETKY U €T0 OKpAIIMBAHUA
BUPYCOB. 3HaUCHHE Pa3MHOKEHUS. OaxTepuil 1O
OaxkTepuil U BUPYCOB B [IpuBoguts mpumepsl 3aboneBanuii, | I'pamy -
npupoze BBI3BIBAEMBIX OAKTEpHAMH M BUPYyCa- MU
6 PacturensHpiit  opra- | I'maBHBIE CBOICTBA pac- VYray6uts u 06001aTh | Brigensts u 060011aTh CyIecTBeH- Hudporoit
HU3M U ero ocoOeH- | TeHui: aBTOTpOdHOCTS, CYLIECTBEHHBIE IIPH- HbIE TIPU3HAKH PACTEHUil U pacTH- MUKPOCKOII U
HOCTH HECTOCOOHOCTh K aKTHB- 3HAKU PaCTEHUH U TEJBHOM KIETKH. TOTOBBIE MU-
HOMY NepeBUAKEHHUIO, PACTUTENBHOM KIIETKH. XapakTepu3oBaTh 0COOEHHOCTH HPO- Kpornpenapa-
pa3MeIeHHE OCHOBHBIX IIECCOB KU3HE/IEATENbHOCTH PACTEHHUH: Thl, 1a00pa-
qacTeil — KOpHS U 110- MHUTaHUS, ABIXaHUs, QOTOCHHTE3A, TOpHOE 000-
Oera — B ABYX pa3HBIX Pa3MHOKEHHSL. pyZIOBaHUE
cpenax. OcobeHHOCTH CpaBHUBATH 3HAYEHUE TIOJIOBOTO U JUTSL TIPUTO-
PacTUTENBHOM KIETKH: Oecrooro coco00B pa3MHOKEHUS TOBIICHUS
HPHHAUIEKHOCTB K 3Y- pacTeHwii, IenaTh BBIBOIBI HA OCHOBE BPEMEHHBIX
KapuoTaM, Halu4ue Kie- CPaBHEHHUSI. MHKpOIIperna-
TOYHOM CTEHKH, MIACTUIH OOBACHATH POJTb PA3MTHIHBIX pacTe- pa-ToB
KPYIIHBIX BaKyOJEil. HUI1 B )KU3HU YEJOBEKA.
Cnioco0bl pa3MHOKEHUS [IpuBOIUTE MPUMEPH! HCIIOIB30BAHUS
PACTEHUIA: TI0JI0BOE U YeJIOBEKOM Pa3HbIX CIIOCOO0B
6ecmonoe. OCOOEHHOCTH Pa3MHOKEHHS PaCTeHHH B XO34HCTBEN B
THOJIOBOTO Pa3MHOKEHHUSL. pHUpoIe
Twumer Gecrmonoro pas-
MHOKEHHS: BEreTaTuB-
HOE, CIIOPaMH, IeTICHUEM
KJIETKH HajIBOE
o1
7 LlapcTtBO rpH0OB. I'puOs1, X cX0ACTBO C JaTb XapaKTepUCTHKY 1 Brinenars n XxapakTepu3oBaTh CyIIe- Hudporsoit g
JlnmaitHuku JPYTUMH 3yKapHOTHYe- CYILIECTBEHHBIX MPH- CTBEHHBIE MIPU3HAKHU CTPOCHUS U MHKPOCKOIT U S
CKHMH OpraHU3MaMU — 3HaKOB CTPOCHHUS U HPOLIECCOB KU3HEACATEILHOCTH TOTOBBIE 2
=
xQ
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OcHOBHbIe BH/IbI 1eATEILHOCTH 00Y- Hcnoab3osa-
Ne Tema Conep:xanne Ilenepas ycranoska Koa-so YaOIIHXCS HA YPOKe/BHEYPOUHOM HHe 00opy0-
n/m P ypoka 4acoB n P P PyA
3aHATUH BaHUue
PACTEHUSMH U KUBOTHBI-MU | TIPOIIECCOB JKH3HEE- rpu0OB ¥ JUIIAHHUKOB Ha KOHKPET- MHKpOTIperna-
— H OTIIMYHE OT HHX. ATETBHOCTH TPUOOB WU HBIX TIPHIMEpax. paThl rpubdoB,
Crenuduyueckrue CBOMCTBA | JTUIIAHHHKOB CpaBHUBATH CTPOCHHUE TPHOOB CO repOapHbIT
rpuboB. MHOTOOOpA3KeE U CTPOCHHEM PACTEHHUIL, )KUBOTHBIX U MaTepual
3HaYCHUE TPUOOB: JIMIIAHUKOB, I€JIaTh BHIBOJIBL. rpuOOB U JH-
IIJICCHEBBIX, IIIAIIOYHBIX, XapakTepu3oBaTh 3HAUCHHE TPHOOB U [IaHUKOB
napazutuieckux. Jlu- JUIIAHHUKOB [JIS MPUPOJbl U YENOBEKA.
IIAMHUKH KaK 0COObIE OTMedaTh ONACHOCTH SJOBUTHIX TPHU-
CUMOUOTHYECKHE OpTa- 00B U HEOOXOMMOCTh 3HAHUS MTPABHI
HHU3MBI; ©X MHOTOOOpasue u cbopa rpuboB B IprpojIe
3HAYCHHUE
8 XuBoTHBIN opra- OcOOEHHOCTH JKUBOTHBIX Brinenuts 1 0000- T 1 Briensats u 00001maTh CyIecTBeHHbIE Bnaxusie
HU3M U €ro 0co0eH- OpPraHu3MOB: MIPUHA]I- CYILIECTBEHHBIE MPU3HAKU MIPU3HAKU CTPOEHUS U MPOIIEC-COB npenapaThl
HOCTH JEKHOCTD K 3YKapHOTAaM, CTPOCHHUS HITPOIIECCOB JKM3HEICATEIbHOCTH KUBOTHBIX. YKHUBOTHBIX
reTepoTpo(HOCTB, JKU3HEE- ATCIbHOCTH HabGmomath 1 onmuchIBaTh MOBEICHUE Pa3IUYHBIX
CIIOCOOHOCTh K aKTUBHO- JKMBOTHBIX JKMBOTHBIX. THUIIOB
My HepeIBIKEHHUIO, 3a- Ha3biBaTh KOHKpETHBIE IPUMEPBI
00Ta 0 MOTOMCTBE, I10- Pa3INYHBIX JTUKUX KUBOTHBIX U Hau-
CcTpoiika xumuil (THE3 N, Oornee pacnpoCTpaHEHHBIX JOMAIII-
Hop). [lenenue KUBOTHBIX HHX >KMBOTHBIX.
10 c1oco0aM TOOBIBAHHUS OOBACHATH POJTb PA3THIHBIX KHBOT-
MU PACTUTENb- HBIX B JKM3HU YCIIOBEKA.
HOSIZIHBIE, XUIIIHEIE, 13- XapakTepu3oBaTh CHOCOOBI TUTAHHS,
pa3uTHYecKue, pacceneHus, TepeKuBaHus HeOmaro-
MaJaNbIIHKH, BCESIHEIC OPUSATHBIX YCIOBUH U MOCTPOMKHU KH-
JIMII 5JKHBOTHBIMH
5. 3akoHoMepHOCTH B3aMMOOTHOIIEHHI OpraHu3MoB u cpefsl (15 v)
9 VYcnoBus xu3HE Ha Cpenbl ku3HU oOpraHu3- | JlaTh XapakTepUCTHKY 1 BrienaTs u xapakTepu3oBath Cylie- Hudposas
3emite MOB Ha 3emiie: BOAHAsS, | OCHOBHBIM CpelaMm CTBEHHBIC IPU3HAKH CPEJ] JKU3HU Ha naboparopust

Ha3¢MHO-BO3AylIHAs,

JKHU3HU

3emie.

I10 OKOJIOTUH

Buioroudg
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SVIHBXda00 g

podonxeHue

OcHOBHbIE BH/IbI A€SITEALHOCTH 00Y- Hcnoan3oBa-
Ne IesieBast ycTanoBKa Koa-o
Tema Copnep:xanue YAIOUIMXCH HA YPOKe/BHEYPOUHOM Hue odopyno-
n/n ypoka 4acoB
3aHATHH BaHHe
MOYBEHHAs!, OpraHu3- HazbiBaTh XapakTepHble pU3HAKU (maTumk MyT-
MEHHas. Y CII0BUS KU3HU OpraHu3MOB — OOUTAaTENeH ATUX Cpejl HOCTH, BIIaX-
OpraHU3MOB B Pa3HBIX KU3HU. HoctH, pH, yr-
cpenax. JKoIoruyecKue XapaKkTepr30BaTh YEpPThI MPUCIOCOD- JIEKHCIIOTO Ta-
(axTopsr: abnoTHYE- CKHE, JIEHHOCTH OPTaHU3MOB K CpeJie UX 3au
OMOTHYECKUE U oburanus. KHCIIOPOa)
AHTPOIOTCHHBIE Pacrnio3naBats 1 XapakTepr3oBaTh
9KONOTHYECKHE (PaKTOPHI CpeIbl
10 | DOxomornyeckue O6o0menne paHee u3y- BBISBUTE OCHOBHBIE 1 Boigensith u xapakrepuzoBarh npu- uuHsl | Lludpoas
npoOIIeMbl B O10- 4eHHOro Marepuaina. Ot1- IKOJIOTHYECKUE 9KOJIOTHYECKHX MpodieM B buocdepe. nabopaTopust

chepe. Oxpana
MIPUPOJTBI

HOIIICHHE YEeNIOBEKa K
NpHUpPOJIE B UCTOPHH Ue-
noBeyectsa. [Ipobdmemsl
Ouochepsl: HCToIeHne
TPUPOJIHBIX PECYPCOB,
3arps3HEHUE, COKpaIle-
HHEe OUOJIOTUYECKOTO
pasHoobpasus. Pemenue
9KOJIOTHYECKHUX MpobiIeM
Ouocdepsl: panoHaIbHOE
UCIIONIb30BaHKE PECYPCOB,
OXpaHa MPUPOJIBI, BCe-
o011ee 3KOJIOrHIECKOe
00pa3zoBaHme HACENCHUSI.

Jlabopamopuas paboma
MNe 6

«OrteHka xayecTna
OKpY’KaloIeH Cpesib»

npobreMsI GHoChe-
peL. [IpoBectu oreHky
KauecTBa OKPYKaro-
LIEN Cpebl.

[IporHo3upoBaTh MOCIEACTBHSA
UCTOILCHHS TPUPOTHBIX PECYPCOB U
COKpAIIeHHs] OMOIIOTHYECKOTO
pa3HooOpasus.

OGcyxnaTh Ha KOHKPETHBIX IPHIMeEpax
9KOJIOTHYECKHE TPOOIIEMBI CBOCTO
peruoHa u Ouocdepsl B ETIOM.
ApryMeHTHpOBaTh HEOOXOIMMOCTh
3aIUTHI OKPYXKAIOLIEH Cpeasl,
COOJTIO/ICHHS TIPABUIT OTHOLIIEHUS K
KUBOI U HEKUBOU MTPUPOJIE.

BEISBIATH M OLIEHHBATDH CTETICHB 3a-
IPA3HEHNS OMEIICHHH.

®uKcupoBaTh pe3ynbTaThl HAOMOIE-

HUH 1 JIENIaTh BHIBOJIBL.

CobOmoath mpaBuna paboThl B kaOuHeTe,
oOparteHust ¢ 1a00paTOPHBIM
o0opynoBaHHEM

0 9KOJIOTUH
(maTYMK BIaX-
HOCTH, yTJIe-
KHUCIIOTO Ta3a U
KHCJIOPOJa)

vi>0d '5 VhOL
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Ilepedens TeM yueOHO-HCCICA0BATENBCKON H IPOCKTHOI AeSITe/IbHOCTHIIKOJIbHAKOB
Pazgen «Pacrenusi m K0JI0rHs»

BiisHue «KUBOI» M «MEPTBOW» BOJABI HA POCT ¥ Pa3BUTHE PACTCHHUIL

AnanTanusi pacTeHUH K BHICOKUM TEMIIEPATyPaM.

buonorus. PasnoBuiHOCTH MOX000pa3HbIX.B

MHUpE JINIIAHHUKOB

B3anmHoOe BusiHME pacTeHU

B3zanmHbIe nmprcnoco6aeHns pacTeHU U HACEKOMBIX

BuoBoii coctaB 1 0cOOEHHOCTH pacrpoCTpaHEHHs BOTHBIX pacTeHuid o3epa. Bumosoit
COCTaB PaCTUTEIBHOCTH paliOHa.

BuoBoii cOCTaB TPaBIHUCTBIX PACTEHUM, IIPOU3PACTAIOLIMX OKOJIO POAHUKOB paiioHa. BiusHue
JIyHbI Ha POCT U pa3BUTHE PACTEHUI

BrnusHue a30THBIX yA0OpeHuil Ha poCT U pa3BUTHE pacTeHUi. BnusHue

a30THBIX YJI00peHN# Ha GOPMUPOBAHHUE 3eTCHOM Macchl. Biusnue

AaHTUOMOTHKOB Ha BCXOXKECTh ¥ POCT PACTCHUIA.

BnusHue ruaporens Ha CKOPOCTb IIPOPACTaHMs CEMSH PACTEHHH Pa3HOIO BETETALIOHHOTO
Iepuoaa.

Bnusnye 3amacHbIX NUTATEIbHBIX BELIECTB CEMANONEH Ha pOCT M pa3BUTHE MpopocTka.Biusanue
noHoB Pb2+, Cu2+ u H+ Ha pocT u pa3BuTHe pacTeHUI.

BnusiHne MarHuTHOM BOJbI HA JKU3HEAEATEBHOCTh PACTEHUM.

BnustHue Mou€BHHBI Ha TPOPACTAHUE CEMSH U OCIIEAYIOLIMI pOCT IPOPOCTKOB. Binsuue
MY3bIKH Ha POCT ¥ Pa3BUTHE PACTEHUIN

BrnusiHue OCBEIIEHHOCTH Ha POCT M Pa3BUTHUE PACTECHHI.

BnusHue nuTATENbHBIX 3MEMEHTOB HAa POCTOBBIE MPOLECCH pacTeHuid. BiusHue

TIIOYBBI HAa POCT U Pa3BUTHE PACTEHHUI.

BnusiHue npoomKuTenbHOCTH OCBELIEHNS HA JBHKEHUE JUCTheB KUCauLbl (Oxalex
acetosella).

BiusiHue pa3nuuHbIx OMOCTUMYJIATOPOB HA BCXOXKECTh CaZ0BBIX pacTeHUd. BiusiHue
Pa3INYHBIX BUJOB II0YB HAa PA3BUTHE PACTCHUIL.

Brusnue cBeta, Tema 1 BOABI HA POCT U pa3BUTHE pacTeHUi. BnusHue

cepeOpsiHOi BOJIbI HAa PaCTEHUS

BrusiHue CII0B M My3BIKH Ha POCT U pa3BUTUE PACTCHUN.

BrusiHue coiHeyHOro cBeTa M KauecTBa MOYBBI HA POCT M Pa3BUTHE pacTeHUil. BiusHue
COJIHEYHOT'0 CBETA Ha Ipoliecc OTOCHHTE3a B PACTCHUSX.

BrusiHue TabayHoro AbIMa Ha POCT PACTEHHI.

BoaHsbie pactenus o3epa

Bo3bmu o 3amury. Peaxue pactenus.

Bomme6nsie pybaxu 13 KpariBbl — CKa3Ka WK peasibHOCTh ? [luKopacTyiye

pacTeHuUs B HAIIEM ITUTAHUN.

JlypmaH — pacteHue-youina?

3HaYeHNE MUHEPATBHOTO MUTAHUSA IS PACTEHUIL.

M3yueHne Bu10BOro MHOT000pa3Hs pacCTeHHI MOETO MOCENKA.

N3yueHne Bu10BOro pasHooOpa3us TPaBIHUCTBIX JUKOPACTYIIUX PACTEHHH IPULLIKOIBHOTO
y4acTKa.

W3y4enue BIUsHUA IHpaMK] Ha IPOPACTAHUE CEMSH, POCT U pa3BUTHE pacTeHui.l3yuenue
BIIMSIHUSI CBETA HA PACTECHMUSL.
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sDEGMA !’POCTA BUONIOrUs

W3yuenne QuTenbHOro BIMSHUS AJIEKPOMAarHUTHOTO M3JTy4YEHHS BBICOKOBOJIBTHOM JIN-HUH
ANIEKTpoIepeaad Ha KOCTpel 0e30CThIi U MbIPEH MON3ydnil.

Pazgen «YestoBek M IKOJIOTHSI»

[TumeBapenue

[InmeBapuTenbHas CUCTEMAa M COBPEMEHHOE MHUTAHUE LIKOJIBHHUKOB.

[IpoucxoxeHue yenoBeka

Cepneuno-cocyquCThIe 3a001€BaHUS

Cepaue v BAMsAHKE HA HETO XUMUYECKHUX npenapaToB.Cepaie

YeJloBeKa

Cuamckue OMu3HeIsl

Cxkerner yenoBeka

CogepieHcTBO yenoBeueckon pyknCoH

4eJloBEKa

CpaBHHUTeNIbHAS XapaKTEPUCTHKA pabOTHI cepjla uersoBeka U KUBOTHBIX MeTogoM DKI.Crapenue
4eJIoBEKa U BOBMOXKHOCTh O€CCMEPTHSI.

CrpoeHue n CBOMCTBA KOCTEH.

Crpoenue 1 (pyHKIMH KIETOK

Ctpoenue cepaua

Crpoenue ckeneta uenoBeka. KoctuTaiina

KpPAaCHBIX YILIEH.

dusnka cepana

XuMHUYECKUE NIEMEHTHl B OpraHU3Me 4esoBeKa.

[Tpo6aembl coBpeMeHHOH AK0I0ruu. 3a00J1€BaHNS HEMH(PEKLIIMOHHON MTPUPO/IbI, CBS-3aHHBIE C
BIUSIHUEM (DaKTOPOB OKPY>KAIOIIEH Cpeibl.

[IpoGieMbl COBpEMEHHOM YHAOKPUHOIOTHH. 3a00JI€BaHHS SHIOKPHHHON CHCTEMBL. CTPYKTYypa 1
pacnpocTpaHEeHHOCTh, MPO(HUIAKTHKA.

PaunonansHoe nutanue. Jluerorepanus.

CecTpuHCKOIA JIETI0 B METUIIMHE.

CoBpemeHHast UCTOpUS MeULIMHBL. MenunyHa Hamero pernosa. Cropt

BBICOKHX JIOCTH)KEHUH U €70 BIUSHUE Ha 3710POBBE.

CnopT ¥ ero BIMsSHKUE Ha 3710POBbE MOJIOAEKHN

dopmupoBaHue 310poBbecOeperaroIeii cpesibl B cucreme oopazoBanus. DopmupoBaHue
CHCTEMBI 3HaHHUH O 3I0pPOBOM 00pa3e H3HU y onHOKIaccHUKOB.I[Ilkoma — ocTpos
0e30macHOCTH

[Ilym u ero BIMsSHUE HA OPraHU3M YENIOBEKA.

W3y4eHne MeTOHOCHBIX paCTEHUI OKPECTHOCTEM ropoa.
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Ilepeyenb AOCTYNMHBIX HCTOYHHUKOB MH(OpMALUH

B pasnmene mpencTtaBieH CNMCOK KHUT M CCBUJIOK Ha CaWThl, B KOTOPBIX Oojee MoJIpoOHO
OCBSIILIEHBI Pa3IMYHbIE aCHEKThl pacCMaTpUBAEMbIX BOIPOCOB. X MOKHO pEKOMEHI0BaTh Kak
YUYHTEI0, TaK U 00y4aeMbIM, IPOSIBUBILINX HHTEPEC K H3y4aeMOi TeMe.

Boponuna I'.A., BanoBa T.B., Kanunosa I'.C. buonorus. [lnanupyemsie peynbratsl. Cu-crema
3amanuii. 5—9 kiaccel. [locobue mist yuureneit oomeobpazosat. opranuzamuii / [log pexn. I'.C.
Koganesoii, O.b. Jlorunosoit. — M.: [Ipocsemenue, 2017.

I'amontok 3.I'. buonorus. Ilnanupyemslie pe3yibTaThl: KapTa MPOXOXKACHUS paboueil mpo-
rpaMMbl. 5—6 Kiacchl: yueb. nocobue /st odmeodpazosart. opranuzanuii / 3.I°. I'anonrok. — M.:
[Ipoceemenue, 2017.

Kepeorosa E.JI.. EI'D. buonorus: Teoperndeckue matepuansl.- CI10.: Tpuron, 2009. — 336 c.

Kanununa A.A. Iloypounsie pa3pabotku no O6uonoruu «baktepun. 'pubsl. Pactenus», 6
knacc. — M.: BAKO, 2005.

Kupunenko A.A., KonecuukoB C.U.. buonorus. 9-it kiacc. [loaroroBka Kk UTOroBoil arre-
cramuu- 2009: yuedbHO — MeTommyeckoe nmocodue — Poctos v//1: Jlernon, 2009.- 176 c.

Jlatrotmma B.B.. buonorus. XXuBoTHbie. 7 knacc: pabouast Tetpaap mis yuurens.- M.: lpo- da,
2004.- 160 c.

Jlatrommn B.B., Ydunnesa I'.A.. buonorus. )XuBoTHbIe. 7 Kiacc: TeMaTHUECKOE U MOYpPOU- HOE
ianupoBanue K yueOHuky B.B Jlattommna u B.A. Hlankuna «buonorus. JKuBoTHbie»: mo-codue mis
yuautens.- M.: lpoda 2003.- 192 c.

Huxwumos A.U.. Kak o6yuats 6monoruu: )KusorHsie: 7 xi1.- M.: I'ymanut. w3a. uentp BJIA-J10C,
2004. —200c.

Hukumos AW, [lerpocoBa P.A. u np. buonorus B Tabnunax.- M.: «MJIEKCA», 1998. Hukumos

A.N., Tepemos A.B. lunaktuueckuit matepuai no 3ooyuoruu. — M.: PAYD «u-

Tajenby, 1996. — 174 c.

[Taceunuk B.B. buosorusa. Meroauka WHAMBUAYAJIbHO-TPYNIOBON AESATEILHOCTH. — M.:
IIpoceemenue, 2016.

[Taceunuk B.B. buonorus. UuauBuayanpHo-TpymnnoBas AesTedbHOCTh. [loypodnsie pa3pa-00TKu.
5—6 xiaccel: yue0. mocoOue ansi obmieoOpaszoBar. opranmsanmii / B.B. Ilaceunmk. — M.:
[Ipocsemenue, 2017.

[Taceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. Ypoku O6uonorun. 7 Kjacc: mocooue ajs
yuutesel o0imeobpa3osat. opranusaiuii /; mox pen. B. B. [Taceunuka. — M.: IIpocsenienne,2014.

[Taceunux B.B., Cymaroxun C.B., Kanmunora I'.C., ['anontok 3.I". Ypoku 6uosnoruu. 5S—6 Kimac-chi:
nmocobue s yuuteneld obmeoOpa3oBar opranusanuii / mox pen. B.B. IMaceunmka. — M.:
[Ipocsemenue, 2014.

TepemoB A.B., Poxnos B.C.. 3anumarenbHas 300JI0THs: KHUTA JUIsSl yHalllUXCsl, YIUTENEH U
poaureneit.- M.: ACT —IIPECC, 1999.- 258 c.: ui.

®pocun B.H., CuBornazos B.W. ['oToBHMCS K €IMHOMY TOCYIapCTBEHHOMY 3K3aMEHY: OHO-JIOTHSI.
XKusotnsie. — M.: Jlpoda, 2004 — 272 c.

Caiit ®UITN. OTKpbITHIH OaHK 3a/1aHuUi 1 POPMUPOBAHUS €CTECTBEHHO-HAYYHON IPaMOT-HOCTH
[OnexkTponnbiit  pecypc]: —  URL:  https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti (1ata oopamenus: 10.05.2021).

Caitr Equnas koseknust nudpoBbIX 00pa3oBaTeIbHBIX PECypcoB [DIEKTPOHHBIA pe- cypcl: —
URL: http://school-collection.edu.ru/catalog (nara o6pamenus: 10.05.2021).

Caiit ®@enepayibHbli HEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]: — URL: http://fcior.edu.ru/ (mara oopamenus: 10.05.2021).
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Buosiormns

[Mudposeie madboparopuun Releon [Dekrponnstii pecypc]: — URL: https://rl.ru/ (nara
obpamenus: 10.05.2021).

Kpyrastii cron: Huppossie madopatopin B coBpeMeHHOI mkomne [InekTpornsiii pecype]: —URL:
https://www.youtube.com/watch?v=qBj-tolw2N4 (nata oopamenus: 10.05.2021).

Hayunas snexkrponnas oubnmoteka «Kubepnenunka» [dnekrponnslit pecypc]: — URL:
https://cyberleninka.ru/ (nata obpamenus: 10.05.2021).

OnexkrpoHHas O6ubnuoTeka auccepranuii u aBropedeparoB [DnekTpoHHb pecype]: —URL:
http://www.dissercat.com/ (nata oopamenus: 10.05.2021).

Hayunas snexrponnas outdimoreka «Elibrary.ru» [Dnexrponnsiit pecype]:— URL: https://
elibrary.ru (mata oopamenwus: 10.05.2021).

OO6pazoBaTenpHBINM TOpTal s moarotoBku k BIIP [DnexkTponnsiit pecypc]: — URL:
https://bio6-vpr.sdamgia.ru/ (mata o6pamenus: 10.05.20




		2023-10-16T17:19:33+0300
	МУНИЦИПАЛЬНОЕ КАЗЁННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ОСНОВНАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА С. ВОЯ ПИЖАНСКОГО МУНИЦИПАЛЬНОГО ОКРУГА КИРОВСКОЙ ОБЛАСТИ




