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IHosicHuTe IbHAS 3aNIMCKA

OcHamenne oOmIe00pa3oBaTENbHBIX KO ~ COBPEMEHHBIM  aHAJIOTOBBIM U
mupoBEIM  O0OpPYJOBAaHHWEM  SIBISETCS  MaTepHabHOW  0a30il  peanu3anuu
®denepanbHOTO TOCYJIAPCTBEHHOTO 00pa3oBaTEIbHOTO CTaHJAApTa. DTO OTKPHIBAET
HOBBIE BO3MOXHOCTH B YPOUHOM M BHEYPOYHOW, BHEKJIACCHOM JEATEIBHOCTH U
ABJISIETCS HEOTHEMJIEMBIM YCIOBHEM (POPMHUPOBAHUS BBICOKOTEXHOJOTHUYHOMN Cpeiibl
IIKOJIbI, 0€3 KOTOPOM CIIONHO MPEJICTABUTh HE TOJILKO MpoduiibHOE 00y4YeHue, HO U
COBpPEMEHHBI  00pa3oBaTeNbHBII Mpolecc B  HelaoM. Paspacraerca  moJie
B3aMMOJICHCTBHS YUCHUKA U YUHUTENS, KOTOPOE PACHPOCTPAHSAETCS 32 CTEHBI IIKOJBI B
peanbHBIA W BHUPTYaJTbHBIH comuyM. Mcmonp3oBaHne ydeOHOTO 000pYyIOBaHUS
CTAaHOBUTCSL CPEJICTBOM OOECIIEUEHHUsI ITOrO B3aUMOJICHCTBUS, TEM O0Jiee B YCIOBUSAX
oOydeHHsl mpeaMeTy Ha yriayOJa&éHHOM YpOBHE, MpearnojaraeMoM mpoduinsanueit
00yueHus.

B pamkax HarmonanbHOro npoekra «O0pa3oBaHUE» CTajI0 BO3MOMXHBIM OCHAIICHHUE
IIKOJI COBPEMEHHBIM 00opyaoBaHHeM IeHTpa «Touka pocta». BHempeHme 3TOro
00Opy/IOBaHUsl TO3BOJISIET KAYECTBEHHO HW3MEHHUTH IMpolecc oOydeHus OHOJIOTHH.
[osiBsieTcss BO3MOXKHOCTD KOJTMYECTBEHHBIX HAOMIOIEHUN U OMBITOB IS TIOMY4YEHUS
JOCTOBEpHON HHQOpMAIMK O OMOJOTMYECKHUX mMporeccax M oObekTax. Ha ocHoBe
MOJIYYCHHBIX JKCIIEPUMEHTAIBHBIX JIaHHBIX O00y4aeMble€ CMOTYT CaMOCTOSITEIIbHO
JieaTh BBIBOJIBI, 000OIIATh PE3yJbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO Ha HAII
B3TJIS7l, CIIOCOOCTBYET TOBBIMICHUIO MOTHBAIMKM OOY4YEHHUs IMKOJHLHUKOB. BbicOkas
CIOXHOCTh ~ pabOTBI  C  COBpPEMEHHbIM  IU(PPOBBIM,  OOECHEYEHHE  €ro
pabOTOCTIOCOOHOCTH, HEIOCTATOYHOCTh METOJUYECKOr0 OOecreueHus — BCE 3TO
3a4acTyl0 BCTYMAaeT B MPOTHBOPEUYHE C HEIAOCTATOYHOCTHIO WH(OPMAIMOHHBIX |
WHCTPYMEHTAJIBHBIX KOMIICTCHITUH TeIarora.

Pa3pemienre gaHHOTO KOH(IMKTAa BO3MOKHO B TPAKTUYECKOW JESITEIIBHOCTH, B
BBITIOJIHEHUM  JIEMOHCTPAIMOHHBIX U JIAOOpAaTOpPHBIX  paboT, OpraHu3aIuu
7a00paTOPHOTO  DKCIIEPUMEHTa, B  OpraHW3alid  TPOEKTHOM W ydeOHo-
MCCIIEZIOBATEILCKOM NesATENHHOCTH 0OyJaromuxcs. B mpoliecce sKcriepuMeHTaIBHOM
paboThl yyamuecs IpuoOPETAIOT ONBIT MO3HAHUS PEATbHOCTH, SBIISIOMIUNCS BAKHBIM
sTarnoM (GpopMHUpOBaHUS y HUX YOEKIECHHM, KOTOpHIE, B CBOIO OYEPE/b, COCTABISIOT
OCHOBY Hay49HOTO MUPOBO33PEHUSI.

B T0 xe Bpemsi oTpabaThIBaeTCs METOJWKA MOCTAHOBKH HKCriepuMeHTa. VIMEeHHO
MOATOMY TpejIaraéMble B JaHHOM IMMOCOOUU YPOKH, JTAOOPATOPHBIE W MPAKTUUYECKUE
paboThl CHAOXXEHBI METOAMYECKUM KOMMEHTApUeM, MAaTpHUIled Jisi COOCTBEHHOTO
MPOQECCUOHATIEHOTO TIOUCKA, JUIS aJanTallid MaTepUalioB K YCIOBUSM KOHKPETHOTO
00pa30BaTeNbHOTO YUpPEXKIEHHUS. TeMaThka pacCMaTpUBAEMbBIX OKCIIEPHUMEHTOB,
KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYpe MPUMEpPHOM 00pa3oBaTesibHON
nporpaMmbl MO OWOJIOTHM, cojepkanuio  DeaepaibHOro  rocyJapCTBEHHOTO
obpazoBarensHoro cTanaapra (PI'OC) ocHoOBHOTO 001IeTO 00pa30BaHUSI.



[TocTaBnsieMble B IIKOJBI COBPEMEHHBIE CPEICTBA OOY4YEHHUS, B paMKaxX IMPOCKTa
nenTpa «Touka poctay, cogepkaT Kak y»Ke U3BeCTHOEe 000pyA0BaHUE, TaK U
npuHIMNHaNbHO HOBoe. [Ipexzae Bcero, 3To 1mudpoBsie JabopaTopuu ¢ Habopamu
JATYUKOB, MO3BOJISIFOIINE TPOBOAUTH U3MEPEHUs (PU3NUECKUX, XUMUYECKHUX,
(U3HOTOTUYECKUX TMapaMeTpPOB OKpYyXkalolleld cpeabl W OpraHu3smMoB. B ocHOBy
0o0pa3oBaTeNbHON MPOTpaMMBbl  3aJI0KEHO MPUMEHEHUE HHU(PPOBBIX JTaOOPATOPUH.
PaccmoTpenHbie B TTOCOOMHM OIBITHI MPONUTH IIUPOKYIO amnpobamuio. MHOTOJIETHSS
MpaKTHUKa MCTIOJIB30BaHUS ITUGPOBBIX Ja00PaTOPUil 1 MUKPOCKOITUIECKON TEXHUKHU B
IIKOJIE TOKa3ala, YTO COBPEMEHHbIE TEXHHUYECKHE CpeACTBa OOyYeHHsS HOBOTO
MOKOJICHUSI ~ TIO3BOJIAIOT ~ JOOUTHCA  BBICOKOTO  YPOBHS ~ YCBOCHMSI  3HAHUI,
dbopMHUpOBaHUS MPAKTHUECKUX HABBIKOB OMOJIOTUYECKHUX UCCIIEIOBAHUM, YCTOMYUBOTO
pOCTa MO3HABATEIILHOTO MHTEpPECca MIKOJLHUKOB U, KaK CIIEJCTBUE BBICOKOTO YPOBHS
yueOHOM MoTuBanuu. Hacrosimiee mocoOue NpPU3BAaHO TMOMOYbL I€laroraM B
peanuzaiuu 00pa30oBaTEIbHBIX MPOrpaMM OOIIETO U JAOMOJHUTEIBHOIO0 00pa3oBaHus,
B pa3pelieHUH BO3HUKAIOIIMX TPYAHOCTEH Mpu paboTe ¢ 000pyJAOBaHUEM IIEHTpa
«Touka pocray.

Leapb u 32124 NporpamMmsl

- peanu3aiusi OCHOBHBIX 0O0Ie00pa30BaTeIbHbIX MPOTPAMM MO YYeOHBIM MpeaMeTam
€CTECTBEHHO-HAYYHOW HAIpaBJICHHOCTH, B TOM UYHCIE B paMKax BHEYPOUYHOU
JESITeIbBHOCTH 00Y4arOIIUXCS;

-pa3zpaboTka U peanu3anus Pa3HOYPOBHEBBIX JOTIOJTHUTEJIBHBIX
00111e00pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOW HAIPaBJICHHOCTH, a TaKKe
UHBIX ITPOTPaMM, B TOM YHUCJI€ B KAHUKYJISIPHBINA MTEPUO/T;

- BOBJICUCHHE yUAIINXCS U MEIaroriuecknx pabOTHUKOB B IPOEKTHYIO JIEATEIHHOCTH;
- opraHu3aius BHEYUYeOHOW ACSITENbHOCTH B KAHHWKYJSPHBIA NEpUOM, pa3paboTKa H
peaiM3anys COOTBETCTBYIOIIUX OO0Opa30BaTEIbHBIX MPOTPAaMM, B TOM YHCIE 7S
jarepeii, OpraHM30BaHHBIX O0pPa30BaTEIbHBIMHA OPTraHU3ALMSIMUA B KAHHUKYJISPHBIN
MEPUOI;

- TIOBBITIIEHNE MPOPECCHOHATBHOTO MacTePCTBA MEAArOTHYECKUX paOOTHHUKOB IICHTPA,
pean3yIoIUX OCHOBHBIE U JIOTIOJHUTENbHBIE 00111€00pa3oBaTelIbHbIE MPOTPAMMBI.
Coznanne 1nentpa «Touka pocray mnpeamnoiaraeT pa3BuTue 00pa30BaTENIbHOM
nHDpaCTPYKTYphl 00IIe00pa30BaTEILHON OpTraHU3aIlii, B TOM YHCIE OCHAIICHUE
0011e00pa3oBaTebHON OpraHNU3aIINHN:

- 000pyOBaHKEM, CpEACTBAMH OOYUYECHHS M BOCIIUTAHUS AJISl U3y4EHUS (B TOM YHUCIIE
AKCIEPUMEHTAIIBHOI0) TMPEIMETOB, KYpCOB, IUCHUMIUIMH (MOIYJEH) €CTeCTBEHHO-
HAy4YHOW HAIpaBJICHHOCTH TMPU peaM3allid OCHOBHBIX OO0IIE00pa30BaTEeIbHbIX
IporpaMM M JOMOJHUTENBHBIX 00IIe00pa3oBaTeIbHBIX MPOTPaMM, B TOM YHCIE IS
pacivpeHusi CoAepKaHus YIeOHBIX peaMeToB «Du3ukay, « Xumusy, «buomorusy;

- 00opyIoBaHNEM, CpEACTBAMH OOyUYEHUS W BOCIUTAHMS IS pEaIM3alii MPOTPaMM
JOTIOJTHUTENBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYUYHON HANIPaBICHHOCTEH;

- KOMITBIOTEPHBIM U MHBIM 00opyaoBaHueM. [IpoduiabHBIN KOMIUIEKT 000pyAOBaHUS
MOJKET OBbITh BbIOpaH 11t 00111e00pa30BaTENbHBIX OpPraHU3alNi, UMEIOIINX HA MOMEHT
co3manusa ueHTpa «Touka pocra» HAOOp cpeactB OOydeHHs U BOCIUTAHUS,



MOKPBIBAIOIINN CBOMMHU (PYHKIIMOHATBHBIMU BO3MOXHOCTSMHU 0a30BbI€ MOTPEOHOCTH
IpU U3yYeHUH y4eOHBIX MpeameToB «Dusukay, «Xumus» u «buonorusy. [lepeuens,

MUHUMAJIBHO HEOOXOAMMbIE ()YHKIIMOHATIbHBIE U TEXHUYECKHE TPEOOBaHUS U
MUHUMAJIBHOE KOJIMYECTBO OOOpYIOBaHMS, pPACXOIHBIX MaTEpPHANIOB, CPEICTB
oOy4eHHs] U BOCHUTAHUS [JIsi OCHAIIEHUS LIEHTPOB «Touka pocTay, ONpeAeNsroTCs
PErMOHANBHBIM KOOPAMHATOPOM C YYETOM MPUMEPHOro MEepedHsl 000pyI0BaHUs,
PAcCXOJHBIX MAaTEPUAIIOB, CPEICTB O0YUEHHUS U BOCIIUTAHUS JIsl CO3IAHUS U
oOecrieueHuss (QPYHKIIMOHHUPOBAHUSA IIEHTPOB 0Opa30BaHUsl E€CTECTBEHHO-HAY4YHOU
HampaBieHHocTd «Touka poctay B 00mIe00pa3oBaTEIbHBIX  OpraHU3AIMSIX,
PaCIOJIOKEHHBIX B CEJIbCKOM MECTHOCTU M MabIX Topojax. [IpodunbHbIil KOMILIEKT
obopynoBanusi  oOecreunBaeT A(PPEKTUBHOE  JIOCTHIXKEHHE  O0Opa30BaTENIbHBIX
pe3yNbTaTOB oOy4JaronmmMucs 1o nporpammam €CTECTBEHHO-HAYYHOI
HaIlPaBJIECHHOCTH, BO3MOXXHOCTh YIIIYOJIEHHOTO M3YyYEHHsI OTIEIbHBIX MPEAMETOB, B
TOM 4Hciie Uil (GOPMHPOBAHUSA HM300PETATENBCKOT0, KPEATUBHOIO, KPUTHYECKOTO
MBIIUIEHUS, Pa3BUTUS (DYHKIIMOHAJILHOM I'PAMOTHOCTH y O0YYalOIIUXCS, B TOM YHCIIE
€CTECTBEHHO-HAYYHON U MAaTEMATUYECKOM.

OKCIIEpUMEHT SIBJISIETCS. ICTOYHUKOM 3HAHUM U KPUTEPUEM MX UCTUHHOCTU B HAYKE.
Konnenmuss coBpemeHHOro oOpa3oBaHUSl TOJpa3yMeBaeT, 4YTO B Y4eOHOM
AKCIIEPUMEHTE BEAYLIYIO POJIb JOJDKEH 3aHATh CAMOCTOSATEIbHBIM UCCIIEI0BATEIbCKAN
YUYEHHUYECKUI 3KcnepuMeHT. COBpPEMEHHBIE JKCIEPUMEHTAIBHBIE HCCIEI0BAaHUS I10
OMOJIOTHH YK€ TPYIHO NPEICTaBUTh O€3 UCIOJIB30BAaHUS HE TOJBKO aHAJIOTOBBIX, HO U
IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

B ®enepansHoM rocymapcTBeHHOM —oOpaszoBatenbHOM craHmapte (DI'OC)
MPOMKUCAHO, YTO OAHUM M3 YHUBEPCAJIbHBIX Y4YEOHBIX NEUCTBHI, MPUOOpPETAEMBIX
yYallUMHUCS ~ JOJDKHO ~ CTaTh ~ yMEHWE  «IPOBEJIEHUS  OIBITOB,  IPOCTHIX
AKCIIEPUMEHTAJIBHBIX ~ WCCIAEAOBAHMM, TMPSAMBIX M KOCBEHHBIX U3MEPEHUU C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.

VY4eOHbIli HIKCIEPUMEHT MO OWOJOTUH, TPOBOAUMBIM Ha TPaJAULMOHHOM
obopynoBaHuu, 0e3 MpUMEHEHUsS] HUQPPOBBIX J1A0OpaTOpPUi, HE MOXKET IMO3BOJIUTH B
NOJIHOM MEpe PElIMTh BCE 337a4d B COBPEMEHHOHM IIKOJIE. DTO CBS3aHO C PSIOM
MIPUYHH:

* TpaJWLMOHHOE IIKOJbHOE OOOPYJOBaHHME W3-32 OrPAHUYCHHUS TEXHHUUYECKUX
BO3MOYXHOCTEN HE MMO3BOJISIET TPOBOJUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHNUS;

* JUIUTETLHOCTD MTPOBECHUS OMOJIOTMYECKUX UCCIIEI0BaHUI HE BCETaa

* COTJIaCyeTCsl C ATUTENbHOCThIO YUeOHBIX 3aHATUH;

* BO3MOXXHOCTb MPOBEJIEHUSI MHOTHX HCCIEIOBAHUN OTpaHUYUBAECTCS TPEOOBAaHUSIMHU
TEXHUKHU O€30MaCHOCTHU U JIp.

HudpoBas maboparopusi TMOMHOCTBIO MEHSET METOJMKY M  COJEpKaHue
AKCIIEPUMEHTAJILHON JIEATEIbHOCTH M PEIIAeT BbIIIENEPEUNCICHHBIE MPOOJIEMBI.
[upokuii CHeKTp AATYUKOB IMO3BOJSIOT YYalIUMCS 3HAKOMHUTBCS C MapaMmeTpaMu
OMOJIOTUYECKOTO  JKCIIEPUMEHTAa HE TOJbKO Ha KAaueCTBEHHOM, HO M Ha
KOJIMYeCcTBEHHOM ypoBHe. lludpoBas naboparopusi MoO3BOJSET BECTH JJIUTEIIbHBIN
AKCIIEPUMEHT JaXe B OTCYTCTBHM 3KCIEPUMEHTATOpa, a 4YacToTa WX HW3MEpPEHUi
HEMOJIBIaCTHA  YeJIOBEYeCKOMY  BocmpusThio. B mpouecce  gopmupoBaHus



HKCIIEPUMEHTAJIbHBIX YMEHUN Yy4YeHUK OOydaeTcss MpeNCTaBiIsITh HH(OpManuio 00
WCCJIETOBAaHUH B YETHIPEX BUIAX:

- B BepOaJdbHOM: ONHUCHIBATH JSKCIEPUMEHT, CO37]aBaTh CIIOBECHYIO MOJIENb
AKCIIEPUMEHTa, PUKCUPOBATh BHUMAHUE HAa U3MEPSIEMBIX BEIMYMHAX, TEPMUHOJIOTUH;
- B TAaOJIMYHOM: 3aIOJIHATH TAOJIUIBI JAHHBIX, JIEKAIIUX B OCHOBE MTOCTPOCHHUS

rpaduKkoB (IIpH 3TOM y yHaIIUXCs BOSHUKAET MEPBUYHOE MPECTaBICHUE O MaciTabax
BEJINYHH);

- B IpaU4ecKoM: CTPOUTH rpaduKH MO TaAOJUYHBIM JAaHHBIM, YTO AAET BO3MOKHOCTh
nepexoja K BBIIBIDKCHHMIO THIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXIy BeIUYMHAMU
(mpu >TOM y4HTENb TOKAa3bIBACT MPEHUMYIIECTBO B BHU3yaJIM3allMd 3aBUCUMOCTEH
MEXIy BEIMYMHAMH, HATMSIHOCTH W MHOTOMEPHOCTH); B BHJIE€ MaTEeMaTHYECKHX
YpaBHEHM:  JaBaTh  MAaT€MaTH4YeCKOE  OMHMCAHWE  B3aMMOCBSA3M  BEJMYHH,
MareMaTuyeckoe 0000IIeHHE.

- (opMHUPOBAaHUE HCCIENOBATEIBCKIX YMEHUH Y4YalIuXcs, KOTOPHIE BBIPAXKAIOTCS B
CHEAYIOIIUX NEUCTBUAX:

. OTIpeiesIeHUE MPOOIEMBI;

. IOCTaHOBKA UCCJIEJOBATEIbCKOM 3a1a4u;

. IUNTAaHWPOBAHUE PEILICHUS 3a]auH;

. IOCTPOEHUE MOJIENEH;

. BBIJIBUJKEHUE TUIIOTE3;

. KCMIEPUMEHTaJIbHAsI IPOBEPKA TUIIOTES;

. QHAJIN3 JJAaHHBIX 3KCIIEPUMEHTOB WUJIN HAOIIOICHUM;

. hopmynupoBaHue BbIBOJIOB. [locnennue ronapl y ydamuxcst HaOMIOAAeTCs HU3Kas
MOTHBAIIHSI M3YyYEHHUS] €CTECTBEHHO-HAYYHBIX TUCIUIUIMH M KaK CJIEICTBUE TaJeHUE
KauecTBa oOpazoBanwus. [locTaBisieMbie B IIKOJIBI COBPEMEHHBIE CPEICTBA O0yUEHUs, B
pamkax mpoekta «Touka pocTa», coJepkaT KaK YXKe XOpOIIO H3BECTHOE
o0opynoBaHue, TaKk W NPUHIMOHAILHO HOBOE. OTO IU(POBBIE JadOpaTOpuu U
JaTYNKOBBIE CHCTEMBI.

B ocHoBy o00pa3oBarenbHONW MPOrpaMMbl 3aJI0KEHO MPUMEHEHUE HHU(PPOBBIX
naboparopuid. TemaTHka MpeIIoKEHHBIX IKCIEPUMEHTOB, KOJMYECTBEHHBIX OIIBITOB,
COOTBETCTBYET CTPYKType MPUMEpPHOI 00pa30BaTeIbHON MPOrpaMMbl MO OHOJIOTHH,
cojepxkanuio @DenepasbHOTO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOTO — CTaHAapTa
(®I'OC) ocHoBHOro ob6mero oOpa3oBaHHs. PaccMOTpeHHBIE B ITOCOOMH OIBITHI
MPOLLIN HIUPOKYIO anpodannio. MHOTOJIETHSS TPAKTHKA UCTIOIb30BAHUS XUMUUYECKUX
npubopoB, IIJI B miKkoje mokaszaia, 4TO COBPEMEHHBIE TEXHU- UYECKHE CpEICTBA
OoOy4eHHUsI HOBOTO IOKOJIEHUSI TO3BOJISIIOT JOOUTHCS BBICOKOTO YPOBHSI YCBOCHMS
y4eOHOro MaTepuana, YCTOWYUBOTO POCTa MO3HABATEIHHOIO MHTEpECA MIKOJHbHUKOB,
T.€. TIPEOI0JIETh T€ MPOOJIEMBI, O KOTOPBIX TaK MHOTO TOBOPST, KOTJIa peYb 3aXOIUT O
COBPEMEHHOM IIKOJFHOM OHOJOTHYecKOM o00pa3oBaHuu. JlaHHOE METOAMYECKOe
nocobue aJpecoBaHO YUUTENSIM OMOJIOTHH , KOTOPBIE pEaln3yloT 00pa3oBaTelibHbIE
IPOrpaMMBbl C UCIIOJIb30BaHUEM 000py0BaHus «Touka pocTay.

Conepxxanue nporpamMmmabl

1.Ctpoenue Tena >KMBOTHBIX

2. Iloauapcrso IIpocreitme, nian OTHOKIETOUHbIE
3. IlopuapctBo MHOTOKIIETOUHBIE
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4. Tune! [Tnockue uepBu, Kpyrasie uepsu, Konbuateie uepsu
5. Tun Monnrocku

6. Tun YneHuctoHorue

7. Tun Xopnossle. becuepennbie. Hankiace Po10bI

8. Knacc 3emuoBoHbIe, M1 AMDUOUN

9. Knacc. [Ipecmblikaromuecs, win Pentunnu.

10. Kiacc IItursr

11. Knacc Mauekonuraroniye, uiu 3Bepu

12. DBononus CTPOCHUS Y )KUBOTHBIX.

IIpeaMeTHbIE pe3y/ibTaThI:

1) ¢opmMupoBaHuE EHHOCTHOTO OTHOUIEHUS K >KMBOW MpUpoje, K COOCTBEHHOMY
OpraHM3My; T[OHUMaHHe poiau  Ouonornn B GOPMUPOBAHMU  COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA;

2) yMeHHE TPUMEHATh CUCTEMY OHMOJOTMYECKMX 3HAHWH: PACKPBIBATH CYIIHOCTb
KUBOTO, HAa3bIBaTh OTIMYHUA JKUBOTO OT HEXHBOTO, TEPEUYHUCIATh OCHOBHBIC
3aKOHOMEPHOCTH OpraHM3aliy, (YHKIIMOHUPOBAHUS OOBEKTOB, SBICHUMU, MPOILIECCOB
KUBOUM MPHUPOIBI, IBOIIOIMOHHOTO PAa3BUTHUS OPTaHUYECKOTO MHPA B €T0 €IUHCTBE C
HEXXUBOW TNPUPOAOH; CHPOPMHUPOBAHHOCTH MPEACTABIECHUNH O COBPEMEHHOH TEOpHUH
HBOJIIOLIMY U OCHOBHBIX CBUJIETEILCTBAX IBOJIIOLINY;

3) BiajeHWe OCHOBaMHU TOHATHITHOTO ammapara M HAay4dHOrO S3bIKa OWOJIOTHH:
UCIIOJIb30BAHUE  M3YUYEHHBIX  TEPMUHOB,  TOHATHUHA, TEOpUW, 3aKOHOB U
3aKOHOMEpPHOCTEH Il OOBSICHEHUsS HAOIIOJaeMbIX OHOJIOTHYECKUX OOBEKTOB,
SIBJICHUW U TIPOLIECCOB;

4) moHMMaHUE CMOCOOO0B TONYYCHHS] OMOJIOTMYECKUX 3HAHHM;, HaJU4Hhe OIbITa
WCIIOJIb30BaHUSI METOJOB OWOJIOTUM C IENbI0 M3yYEHUS IKUBBIX OOBEKTOB,
OMOJOTHYECKUX SBJICHWA W TIPOIECCOB: HAONIO/EHWE, OMUCaHHWe, MPOBEICHUE
HECJIOKHBIX ~ OMOJOTMYECKHX OMBITOB M  OKCIEPUMEHTOB, B TOM  YHCIE
C HCIIOJIb30BAHMEM aHAJIOTOBBIX U IU(POBBIX MPHOOPOB U HHCTPYMEHTOB;

5) yMeHue XapakTepu30BaTb OCHOBHBIE TPYMIBl OPTaHU3MOB B  CHCTEME
OpraHUYeCcKOro Mupa (B TOM YHCII€ BUPYChI, OAKTEpUH, pACTEHUs, TPUOBI, )KUBOTHbIE):
CTPOEHHE, MPOLECCHl KUZHEACATENIbHOCTH, UX MPOUCXOKICHUE, 3HAUCHUE B MPUPOJIE
Y ’KU3HU YEJIOBEKA;

6) yMeHHE OOBICHATH MOJOKEHUE YeJIOBEKa B CHCTEME OPraHM4eCKOro MHpa, €ro
MIPOUCXOXKJICHUE, CXOJACTBA W OTJIMYMS YEJIIOBEKAa OT >XUBOTHBIX, XapaKTEPHU30BATh
CTPOCHHE U  TPOLECCHl  JKU3HENCATEIIbHOCTH  OpraHu3Ma  4ejloBeKa, €ro
MPUCTIOCOOJICHHOCTD K Pa3JIMYHBIM DKOJIOTHYECKUM (haKTopam;

7) yMEHUE ONUCHIBATH KJIETKU, TKAHU, OPTaHbl, CACTEMbI OPTAHOB M XapaKTEPHU30BaTh
BaXHEWIIME OMOJOTHYECKUE TMPOILECChl B OpraHU3Max pPAacTeHUH, >XUBOTHBIX W
YeII0BEeKa;

8) chopmMHpOBaHHOCTH MPEACTABICHUN O B3aUMOCBSI3M HACIEAOBAHUS MOTOMCTBOM
NPU3HAKOB OT POAUTENHCKUX (OPM C OpraHu3alMeil KIETKH, HaJIndueM B HeEH
XpOMOCOM Kak HOCHUTENEeW HaclneACTBEHHONW uHpopManuu, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX HACIEOBaHUS TPU3HAKOB;

9) copmMupoBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX (PAKTOpax OKpY’Karolleh Cpesbl,
UX pOJKM B JKU3HENEATEIHHOCTH W HBOJIOIMHU OPraHU3MOB; IMpeACTaBlIeHHE 00
AHTPOIIOTEHHOM (haKTOpE;



10)  chopMHpOBAaHHOCTH  TpEACTAaBICHWH 00  OSKOCHCTEMax W  3HAYCHUU
OonopazHooOpasus; O TJIO0AIBHBIX HKOJOTHMYECKUX MpOoOJIeMax, CTOSIIMX Tepen
YeJI0BEYECTBOM U CIIOCO0aX UX MPEOI0JICHNUS;

11) ymenue pemarb ydyeOHbIE 3a7a4ud OMOJOTMYECKOIO COJEpkKaHUSA, B TOM YHCIE
BBISIBJIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, MPOBOAWUTH PACYETHI, JIENATh BBIBOIBI
Ha OCHOBAHMHU IOJYYECHHBIX PE3yJIbTaTOB;

12) ymeHue cozgaBaThb W NPUMEHSTH CIOBECHbIE M Tpaduueckue MOJETu JUIs
OOBSICHEHUS] CTPOEHUS )KUBBIX CUCTEM, SIBJICHUI U MPOLIECCOB KUBOM MPUPO/IBI;

13) noHuMMaHHWe BKIaJa POCCHUHCKHX U 3apyOeXHBIX Y4YEHBIX B  pPa3BHUTHE
OMOJIOTHYECKUX HAYK;

14) BnaneHue HaBbIKaMH PaOOTHI ¢ HH(pOpPMALMEH OMOJOTUYECKOrO COJEpKAHUS,
MpEeJCTaBICHHOW B pa3HoW ¢dopme (B BHUAE TEKCTa, TAOIUYHBIX JaHHBIX, CXEM,
rpaduKOB, TUarpaMm, MOJeNIeH, N300paxeHuil), KpUTUYECKOro aHain3a HH(OpMaluu
Y OLICHKU €€ JOCTOBEPHOCTH;
15) ymeHue miaHupoBaTh IMOJA PYKOBOJICTBOM HACTaBHUKAa U MPOBOAUTH y4eOHOE
HCCIICIOBAHUE WJIM MIPOCKTHYIO paboTy B 00J1acTH OMOJIOTHU; C YYETOM HaMEUYEHHOU
uenu (opmyaupoBaTh NpoOJIeMy, TUIOTE3Y, CTABUTh 3aJa4d, BHIOMpaTh aJ€KBaTHBIC
METOJbl JJIi WX pelieHus, (HOpMYyIUPOBaTh BBIBOJBI; IMyOJIUYHO MPEACTABIAThH
MOJIyYEHHBIE PE3YIIbTATHI;
16) ymMeHHe MHTETPUPOBATh OMOJIOTMUECKUE 3HAHUSA CO 3HAHUSAMH JIPYTUX y4eOHBIX
IPEIMETOB;
17)  chopMUPOBAHHOCTH OCHOB  HKOJIOTUYECKOM  TpaMOTHOCTHU:  OCO3HAHHE
HEOOXOAMMOCTH JEHCTBUI MO COXpaHEHUIO0 OMOpa3HOOOpa3us U OXpaHE MPUPOIHBIX
AKOCUCTEM, COXPAHEHUIO U YKPETUICHHUIO 3/I0POBbsI UETIOBEKA; YMEHUE BHIOMPATH
1[eJIeBbIC€ YCTAHOBKM B CBOUX JCHCTBUSIX W TMOCTYINKAaxX IO OTHOLIEHUIO K >KUBOU
MIPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOLIUX;
18) ymeHue McHoib30BaTh MPUOOPETEHHBIE 3HAHUSA U HaBBIKH JIJISl 3I0POBOrO 00pasa
KU3HU, COAJAaHCUPOBAHHOIO TMHUTAHUS W (U3NYECKOW AaKTUBHOCTH; HEMPHUATHE
BpPEJHBIX TPUBBIYEK U 3aBUCUMOCTEH; yMEHHE NPOTUBOJCUCTBOBATH JHKECHAYUHBIM
MaHUITYJISIUSM B 00JIaCTH 310POBbS;
19) oBnameHue mnpueMaMH OKa3aHUS TEPBOW IOMOIIM YEJTOBEKY BbIpAIMBAHUS
KYJBTYPHBIX PACTCHHI U yX0/a 332 JOMAITHUMHU KUBOTHBIMU;
Ilnanupyemble pe3yJibTAThI

B nanHOM paszgene OpeACTaBISIOTCA KOHTPOJIbHO-U3MEPUTENbHBIE MaTepHualbl,
KOTOpPBIE€ HCIIOJB3YIOTCS ISl OMPESICHUS YPOBHS JTOCTIDKCHUSI OO0yJaronuMucs
IJITAHUPYEMBIX ~METa- TMPEAMETHBIX M NPEAMETHBIX pe3yJbTaTOB B  paMKax
OpraHU3alUU TEKYIIEro KOHTPOJISl yCIEBAEMOCTH M IPOMEXYTOUHOM aTTectauud. [lpu
OpraHu3alMM TEKYIIEr0 KOHTPOJS yCIEeBAEMOCTH OOYyYAIOIIMXCS CIIEIYET YYUTHIBATh
tpeboBanuss PI'OC OO0 k cucreMe OIEHKH JOCTHKEHUS TUIAHUPYEMBIX Pe3yJIbTaTOB
OOII, xoTopas noJKHA TpeAycMaTpUBaTh UCIIOJIB30BaHUE PA3HOOOPA3HBIX METOJIOB U
¢bopM, B3aUMHO JOMOJIHSIOMIUX JPYT Jpyra (CTaHAapTU3UPOBAHHBIC MUCHMEHHBIC U
YCTHBIE PabOThI, MPOEKThI, MPAKTUYECKUE M JIADOpaTOpHbIE PabOThl, TBOpPYECKHE
paboThI, CAMOAHAIU3 U CAMOOIIEHKA, HA0JII0IEHHE, UCTILITAHUSL U UHOE).

BeiOop yka3zaHHBIX HWXKE THIIOB W TPUMEPOB KOHTPOJBHBIX H3MEPHUTEIBHBIX
MaTepuagoB OOYCIIOBJIEH MENaroru4eckodl M METOJUYECKOW 1IeIeCO00pa3HOCThIO, C
Y4€TOM MpPEAMETHBIX 0COOEHHOCTEN Kypca «buonorus 5—9 knacce». TecTsl U 3a1aHus



pa3pabotanbl B cooTBeTcTBUU C¢ (popmarom EI'D um ['MA, uyro mo3Bosser paxe B
pamMKax yCBOCHMS MPAKTHUECKON YacTH MPOrpaMMbl OTpaldaThiBaTh OOIIeydeOHbIE U
npeIMeTHble 3HaHHWA W yMeHHs. [lepeueHb OLIEHOYHBIX MPOLEAYp IOJKEH OBITH
ONTUMAJBHBIM M  JIOCTATOYHBIM N7l ONpEACTCHHS  YPOBHA  JOCTHUKCHHS
OOy4JaloIMMUCS  TPEIAMETHBIX W METalpeIMETHBIX  pe3ynbTaroB. Dukcaius
pe3yJbTaTOB TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH OOYYarOIIUXCS OCYIIECTBIISETCS B
COOTBETCTBUU C MIPUHATON B 00pa30BaTEIIbHON OPraHU3alMN CUCTEMOM OIICHUBAHUSI.

KanengapHo-temaTH4eckoe NJIaHUPOBaHUE

Ne | lata HaumeHnoBanue KoJsmmuecTBo 4acos DopMbI
n/n paszjaena, TeMbl Bceero | Teopus | IIpakTuka | aTTecTanuu
(KOHTPOJIs1)
1. Crpoenue Tema | 2
KUBOTHBIX
1.1. Kuerka. Hayka 1 1 buonoruueckuii
nutosiorusi. CtpoeHue JUKTAHT

YKUBOTHOM KJIETKU:
pasmepsl U (HOPMBI,
KJICTOYHBIC

CTPYKTYPBI, UX POJIb
B JKU3HEACITECIbHOCTU
kjaeTku. CXOJICTBO H
pa3nuuusg  CTPOCHUSA
YKUBOTHOH u
PaCTUTEIBHOU KIIETOK

1.2. Tkanu, opransl u 1 1
CUCTEMBbI OPTaHOB.

2. ITonmapcTBo 4
[Ipocreiimmue, nim
OJTHOKJIETOYHBIC

2.1. [TpocTeiimue. 1 1

2.2. OIHOKJIETOYHEIE 1

2.3. Oo6mmas 1 1
XapaKTepUCTUKA
MOAIIapCTBa
[Ipocreiimme. Tun
CapxkosioBbIC U
KTYTUKOHOCITBI.
Kitacc CapkonioBbie

2.4. Tun CapkonoBeie U 1 1
AKTYTUKOHOCIBI.
Kitace

JKryTukoHOCHbI

2.5. Tun. Uudy3zopumn. 2

YpOK- NPaKTHKYM. 2 MPaKTUKYM




Tun. Undyzopun.

[TonmapcTBo
MHOTrOKJIETOYHBIE

3.1

Tun. O01as
XapaKTEePUCTHUKA
MHOTOKJICTOYHBIX
JKUBOTHBIX. THII

Ku1e4yHo1o10CTHRIE.

Ctpoenue u
KUZHEACATEIbHOCTb.

3.2.

MHOTOKJIETOUHBIE
KUBOTHBIE

Tunsl [Inockue
yepBu, Kpyribie
yepsu, Kompuateie
YepBU

4.1.

Tun Konpuateie
yepBu. O0mas
XapaKTEPUCTHKA.
Kmacc
MHOTroI111eTUHKOBBIE
YEpBU.

TECTUPOBAHUE

4.2.

VY pOoK- IpaKTUKYM.
Konbuateie yepsu

Twuno Momutrockn

Knacce
JIBycTBOpUaTHIE
MOJUTIOCKH

VYpOK- MPAKTUKYM.
Tun Momtrocku

Twun YUneuucronorue

10

Twun UnenucroHorue.

Kiacesr:
PakooOpa3nsie,
[TaykooOpa3Hbie
JlabopaTopHas
pabota
MHoroo6pasue
paKooOpa3HbIX

6.1.

Kiacc Hacexompbie

6.2.

Tunel pazsutus
HAaCEKOMBIX




OTpsiibl HACEKOMBIX.
[IpencraBurenu
OTPsIIOB, OOUTAOIINE
Ha TEPPUTOPUU Kpasi

6.3.

O000111eH1E 10 TEME:
Hacexombie

buonornueckuit
JTAKTAHT

Tun XopaoBsie.
becuepernnsbie.
Hanximacc PeiObl

7.1.

Hanxknacc PeIObI.
OO6mmas
XapaKTepPUCTHKA,
BHEIITHEE CTPOCHUE
JlabopaTtopHas
pabota BrlsBiieHHe
0COOEHHOCTEH
BHEIITHET'O CTPOCHHUS
pBIO B CBSI3U C
00pa3oM KU3HH

7.2.

Tun Xopaossie.
[IpencraBurenu
OTPsIIOB, OOUTAIOIINE
Ha TEPPUTOPHUH Kpast

7.3.

Bnytpennee
CTpOEHHUE PbIO

Kiacc 3eMHOBOHEIC,
i Ambubun

8.1.

Ctpoenue u
NEATEeIIbHOCTD
BHYTPCHHHUX OPTaHOB
36MHOBOJHBIX

8.2.

Knacc 3emHOBOIHBIC.
Kimacc
[Ipecmbikatrommecs.
IIpencraBurenu
KJIaCCOB, OOUTAIOIIE
Ha TEPPUTOPUM Kpas

8.3.

[IpomexyTouHoe
TECTUPOBAHUE 110 TEME:
3eMHOBOJIHEIE.

3amura
pedeparToB

Kiacec.
[Ipecmbikarommecs,
wiy Penrtuinu.

9.1

BuyTtpenuee
CTPOCHUE U
KU3HEAECATEIbHOCTD




IMPCCMBIKAIOITNXCS

9.2.

[IpoexTHas
JNEATEIbHOCTD

[IpoekTHas
JEATEIBbHOCTD

10

Knacc Ituis!

12

10.1.

OO6mas
XapaKTEePUCTHUKA
Kjacca. BHemHee
CTPOEHHUE NTUIL

10.2.

JlabopaTtopHas
pabota BrisiBieHnue
0COOEHHOCTEM
CTPOCHUS TITHUIL B
CBSI3U ¢ 00pa3zoM
KUZHU

JlaGopartopHas
pabota

10.3.

VY pOK- IpaKTUKYM.
Ob6m1as
XapaKTepUCTUKa
Kj1acca. Bremnee
CTPOCHUE TTHUIL

[IpakTuKyM.

10.4.

OnopHo-
JBUTaTeJIbHAs
CHUCTEMA MTHI]

10.5.

3ammTa npoekTa

3ammra
IIPOCKTA

11.

Knacc
MiekonuTaroime,
U 3BEpU

10

11.1.

Bnytpennee
CTpOEHHUE
MJIEKOIIMTAOIIUX

11.2.

MHoroo6pasue
MJICKOITUTAIOIIMX.
[IpencraBurenu

OTPSIIOB, OOUTAFOIITHE

Ha TEPPUTOPUH Kpast

12.

DBOJIIOLUS CTPOCHUS
y )KUBOTHBIX .




12.1.

DBOJIIOLHS CTPOEHUS.
B3anmocBs3p
CTpoeHHs U QYHKIUH
OpPTaHOB M X CUCTEM
y JKUBOTHBIX
[ToxpoBsI TETA.
JlaGoparopHas
pabota . M3zyuyenue
0COOEHHOCTEM
Pa3IUYHBIX TTOKPOBOB
Tesa

JlabopaTopHas
pabora

12.2.

OnopHo-
JIBUTaTEJIbHAS
cucreMa. CrrocoOn1
MepeABMKCHHUS.
ITomocTu Tena.

12.3.

Opransl
IUIICBAPCHHUS.
OOMeH BeliecTB U
SHEPTHUH

12.4.

Opransl
KpOBOOOpaIIeHUs.
KpoBb.

12.5.

OpraHsbl JbIXaHUs.
OpraHbl BbIJICJICHUS.

buonornueckuii
JTAKTAHT

12.6.

Hepsnas cucrema.
IloBenenue
AKUBOTHBIX. Oprassl
yyBCTB. Perymnsnus
JNEATEIBHOCTH
Opra’Husma
YKUBOTHOTO.

12.7.

Opranbl
pPa3MHOXKEHUS,
POJIJICHUsI poa.
CriocoOsbl
Pa3MHOKEHUS
KMBOTHBIX.

12.8.

Pa3BuTHe )XUBOTHBIX.
JlabopaTtopHas
pabota. U3yuenue
CTauN Pa3BUTHS
’KUBOTHBIX U
ONPEAECTICHUE UX
BO3pacTa
[lepunoau3zamusa n
POJAOJKUTEILHOCTD

JlabopaTopHas
pabora.




ZKHN3HHU )XMBOTHBIX.

12.9.

Pa3Butue n
3aKOHOMEPHOCTH
pa3MeIeHus
’KHBOTHBIX Ha 3eMiIe.
JlokazaTenbCcTBa
SBOJIFOINH
JKUBOTHBIX.

12.10.

Yapms lapBuH 0
MPUYHAHAX IBOIIOLUU
KABOTHOT'O MUpA.
Pesynbprars
ABOJIIOLIMHU

13.

Hrorooe TectupoBanue
o Kypcy: OOmue
CBEJICHUS O MUPE
KUBOTHBIX

TectupoBanue

Hroro gacos:

70

28

42




