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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma cocTaBieHa Ha OCHOBE:

o (denepanbHoro 3akoHa oT 29.12.2012 roma, Ne 273 —-®3 «OO06 oOpazoBaHuU B
Poccuiickoit denepannm» (pex. ot 02.07.2021);

e [Ipukaza MunoOpHayku Poccum ot 17 mas 2012 r. Ne 413 «O0 yrBepkaeHuu
dbeneparbHOTO  TOCYJAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpeaHero  oOIero
obOpazoBanusi» (B pen. IlpukazoB MunoOpnayku Poccum ot 29.12.2014 Nel645, ot
31.12.2015 Nel578, ot 29.06.2017 Ne613, Ilpuxazor Munnpocsemnienus Poccuu ot
24.09.2020 No519, ot 11.12.2020 Ne712)

e OcHOBHOM 00pa3oBaTeIbHON MPOTPaMMBbI cpeiHero obiero oopazoBanus 'bOY COLI
nmoc. HoBocmacckuii;

e TpeOOBaHMI K pe3ylbraraM oOcBoeHHMs (OCHOBHOM 00pa3oBaTEbHON MPOTPaMMBbI
cpenHero oO1iero oopa3oBaHus,

e yueOHoro mana 'bOY COII nmoc. Hopocnacckuii Ha 2023-2024 y4ueOHbBIN TO/;

HanpagBijieHHOCTH IPOrpaMMbl

JlononHuTenbHAsA o0uieoOpa3oBarenbHast oOuiepa3BUBaroLIas nporpamma
«Ilo3HaBarenpHas OMOJIOTUS) €CTEeCTBEHHOHAYYHO! HAaNPaBJIEHHOCTH, OPUEHTHPOBAHA Ha
pa3BUTHE  [IO3HABATEIbHOW  AKTHBHOCTH,  CaMOCTOSITENIbBHOCTH,  JIFOOO3HATEIbHOCTH
yYaIllUXCs, a TAKXKE Ha IONOJIHEHHUE U yTiyOJeHue MIKOJIBbHBIX POTPaMM 0 OMOJIOTUH.

JlaHHas mporpaMMa €CTECTBEHHOHAYYHOM M TEXHOJIOTHYECKOW HANPABIEHHOCTEN
peann3yeTcs ¢ UCIOJb30BaHuEM 000pyAoBaHus LeHTpa « Touka pocTay.

HoBu3na JAOIOJTHUTEIbHOM 001e00pa3oBaTeIbHOIM MPOrpaMMblI

«Ilo3HaBarenpHast OUOJIOTHSD) 3aKIIFOYAETCSl B TOM, UTO KPOME OINpPENEAEHHbIX 3HAHUN U
yMEHUN oO0yuaromuecs MPOBOJAT OOJNBIIYI0O M HalpaBICHHYIO pabOTy IO HAKOIUICHHUIO,
pacUIMpEeHHI0 M yrayOJeHWut0 OHOJIOTMYECKMX 3HAHMM JUIsi TMOHUMAaHUS OCHOBHBIX
MOJIOKEHUI OMOJIOTMM BO BCEM MHOT000pa3v OMOJIOTMYECKUX SIBJIEHUH M IIMPOKOM
JMana3oHe ypoBHEW OMOJIOTMYECKHX TpoiieccoB. B mporiecce o0yueHus, oOyuaromuecs
IpUOOPETYT HOBbIE TEOPETUUECKUE 3HAHUS U TPAKTUYECKHUE HABBIKU B 00JIACTH OMOJIOTHH.

Axmyanvnocmes npozpammsl 00YCIOBJIEHA TE€M, YTO OHOJIOTMYECKOE OOpa3oBaHUE B
COBPEMEHHOM MHpE SIBJISIETCS HEOOXOAMMOW COCTAaBISIOIIEH COBPEMEHHON KYJbTYPBHI.
[Tonyyenne OWONOTMYECKUX 3HAHUM, NPUOOpPETEHUE OMbITa B OHOJOTMHU, BBIPAOOTKA
COOTBETCTBYIOIIMX YMEHUW M 3HAHWM, B 11€JIOM BbIpaOOTKA OMOJOTHYECKOTO MBILUICHUS U
MUPOBO33PEHUS UCCIIEOBAHUS CETO/IHS OJJHA U3 MPUOPUTETHBIX 3a7au pa3BUTHsI OOIIECTBA.
[Iporpamma criocoOCTBYeT (OPMUPOBAHUIO AKTUBHOM >KM3HEHHOM MO3UITMN O0yYarOIINXCS,
YTO MPEIIOJAraeT TapMOHUYHOE COYETaHWE TAKUX KayecTB, KakK CaMOIIO3HAaHHE,
caMopealiM3alys, TBOPYECKOE CaMOPa3BUTHE.

OtanuynTe/IbHbIE 0CO0EHHOCTH MPOrpaMMBblI

OTnuuve JaHHOM NpOrpaMMbl 3aKJIIOYAeTCss B TOM, 4YTO Iporpamma CyIIeCTBEHHO
JOTOJHSAET 00bEeM IIKOJBHOM mIporpamMmbsl 1o Ouosoruu. Kpome Teopernueckoro kypca
MPEIyCMaTPUBACTCA 3HAYUTEIHHOE KOJMYECTBO TMPAKTHYECKUX pPaOOT, TJIaBHAs IIeJb
KOTOPBIX — COBEPILICHCTBOBAHUE HABHIKOB IOJIb30BAHUS MHUKPOCKOMUYECKOW TEXHUKOM,



YMEHUSl aHaJIM3UPOBaTh MMKPOCKONMYECKHE TMpernapaThl, padoTaTh € TrepOapHbIM U
KOJUIEKIIMOHHBIM ~ MaTE€pUAJIOM, BBHIMOJIHATh MPAKTUUYECKHE 3aJaHusi, pelaTb CcaMble
pa3Ho0Opa3HbIE 33/1a4M €CTECTBEHHO - HAYYHOI'O HAIPABJICHUS.

OOyueHue 1O JIaHHOM TpOrpaMMme OCyHIeCTBiIsieTcss B (opMme J1abopaTOpHBIX H
MPaKTUYECKUX paboT, IKCKYpPCUH, a TakKe MpelycCMaTpUBAETCsl MHIMBUIyalbHas paboTa ¢
OJIapEHHBIMU JIETbMU U TOJrOTOBKA OOydYaroluxcsi K Hay4YHbIM KOH(EepeHUusM u
IPEIMETHBIM OJIMMITHATAM.

AJlpecaT mporpaMmbl

[Iporpamma paccuuTaHa Ha JAETE€ CPEAHErO IMIKOJIBHOIO BO3paCTa.

Bo3spacT nereit, ygactByromux B nmporpamme 13-15 mer.

Cpok peanu3annu nporpaMmbl 4 00bEM y4eOHBIX YaCOB:

[Iporpamma paccuntana Ha 1 rog oOyuenus. 34 vaca, 1 pa3a B Henerno.

®opMbI 00y4eHHS:

OOy4eHue No NporpaMme OCyIIECTBIISIETCSI B OUHOU (hopme.

B nporiecce 00yueHus UCmonb3yercs Takue (pOpMbl 3aHATUN KaK: KOMOMHHUPOBAHHOE,
paKTHYECKOe, 0ece/1a, OMbIThI, IKCIIEPUMEHTHI, IKCKYPCHH.

OKCHEPUMEHT SBJSETCSI UCTOYHUKOM 3HAHUM M KPUTEPHUEM MX HCTUHHOCTH B HayKe.
Konnenmus coBpeMeHHOro oOpa3oBaHMsI MOAPA3yMEBAET, YTO B YUYEOHOM HKCHEPUMEHTE
BEIYILIYI0 pPOJIb JIOJDKEH 3aHSIThb CaMOCTOSITENBbHBIN HCCIEN0BATEIbCKUM YUEHUUYECKUN
HKCIIEPUMEHT.

CoBpeMEHHbIE DKCINEPUMEHTAJIbHBIE HCCICAOBAHUS 1O OHWOJOTHH YK€ TPYIHO
NpEeICTaBUTh 0€3 MCIMOJb30BaHUS HE TOJHKO aHAIOTOBBIX, HO U MU(POBBIX U3MEPHUTEIHHBIX
npubopoB. B ®denepansHom IT'ocymapctBennoMm Oo6pazoBarenbHoMm Ctangapte (PI'OC)
OPOMUCAaHO, YTO OJHUM W3 YHHMBEpPCAIbHBIX YU€OHBIX JAEMCTBHH, NPUOOpPETAEMBIX
yYalMMHCs, JODKHO CTaTh YMEHHE IIPOBEJIEHUS OIBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX
UCCIIEJOBAaHUM, NPSIMBIX M KOCBEHHBIX H3MEpPEHUIl C HCIOJIb30BAHUEM aHAJOrOBBIX U
IU(QPOBBIX U3MEPUTETBHBIX IPUOOPOBY.

[Ipodgunbublii  KOMIIEKT o0opyaoBaHus 1HeHTpa «Touka pocTtay obOecrieunBaeT
3¢ pexTUBHOE TOCTHKEHHE 00Pa30BATENbHBIX PE3YJIBTATOB 00yUarOIMMHUCS, POpMUPOBaAHUE
U300peTaTeNbCKOT0, KPEaTUBHOTO, KPUTHUECKOTO MBIIIICHHS, PA3BUTHE (PYHKIIMOHAIBHON
IPaMOTHOCTH Yy OOy4aloluXcsi, B TOM YHUCJIE€ €CTeCTBEHHO- HayuyHoW. Lllupokuii crektp
JATYMKOB MO3BOJIIET YUYaAIIMMCS 3HAKOMHUTBCS C MapaMeTpaMu XMMHUYECKOr0 HKCIIEPUMEHTa
HE TOJIbKO Ha KaUYeCTBEHHOM, HO M Ha KOJM4YecTBeHHOM ypoBHe. Lludposas maGopaTopus
MO3BOJIIET BECTH JIMTENbHBIN SKCIIEPUMEHT JIaXKe B OTCYTCTBUE SKCIIEPUMEHTATOPA.

B mpomecce ¢GopMupoBaHHMS OKCHEPUMEHTAJIBHBIX yMEHHHA YUYEHHUK OOydaeTcs
MPECTaBISITh HH(DOPMAIINIO 00 UCCICIOBAHUH B YETHIPEX BHUIAX:

* B BepOaJbHOM: ONHUCHIBATh DJKCIEPUMEHT, CO37aBaTh CJIOBECHYIO  MOJEIb
IKCMIEPUMEHTA, PUKCUPOBATH BHUMAHHUE HA N3MEPSIEMbIX BETMYMHAX, TEPMUHOJIOTHH;

* B TAOJIMYHOM: 3aMOJHATH TAOJIUIIBI JAHHBIX, JISKAIIUX B OCHOBE TIOCTPOEHUS TpaduKOB
(TIpu 3TOM y y4daluxcs BOZHUKAET MEPBUYHOE MPEACTABICHUE O MacIITabax BETUUHH);

* B rpaduueckoM: CTPOUTh IpaduKu MO TaOJUYHBIM JaHHBIM, YTO JAET BO3MOXKHOCTH
nepexoja K BbIIBUKEHHUIO TUIOTE3 O XapaKTepe 3aBUCMMOCTH MEX]1y BeTMYMHAMU;



* B BUJE MAaTEMAaTUYECKUX YPAaBHEHMM: JaBaTh MaTEMATHUUYECKOE ONMMCAHUE B3aUMOCBSI3U
BEJIMYMH, MaTeEMaTH4eCKoe 000011IeHHE.

[lepexonm oT KaXka0TO dTama MpeAcTaBlIeHUsT HHPOPMAIIUU 3aHUMAET JTOBOJBHO OOJBIION
IPOMEXYTOK BpeMeHU. B 3Tom mnaHe uudpoBble 1abOpaTOPUH CYIIECTBEHHO 3KOHOMSIT
BpeMs. OJTO BpeMs MOXHO moTpatutb cormacHo ®PI'OC  Ha  ¢opmupoBaHue
UCCIIEIOBATENbCKUX YMEHUHN yUaluXcsl, KOTOPbIE BBIPAXKAIOTCS B CICAYIOIIUX IEHCTBUSAX:

. orpejiesieHre MpoOIeMbl;

. MOCTaHOBKA MCCJIEIOBATEILCKOM 3a1a4H;

. MJIAaHUPOBAHKE PEIICHUS 3a/1a4H;

. MMOCTPOEHHUE MOJICIIE;

. BBIJIBUJKCHUE TUIIOTE3;

. HKCTIIEPUMEHTAIbHAS POBEPKA TUIIOTES;

. aHaJIM3 TaHHBIX KCIIEPUMEHTOB W HAOJIIOICHHUI;
. dbopMyIpOBaHKE BHIBOOB.

B nanHOI mporpamme oTAaeTcs MNPEANOYTEeHHE TakuM (popMam, MeTojaM oOyueHus,
KOTOpBIE:

* CTUMYJHUPYIOT OOyyaroumxcs K IIOCTOSSHHOMY TIIONOJHEHUIO 3HaHuil (Oecenpl,
BUKTOPHHBI, OJTMMITHA]IBI U T.1.);

* CHOCOOCTBYIOT pPa3BUTHIO TBOPUYECKOIO MBILIUIEHHUS, METOJbl, 00OecrneynBaronme
(opMHUpPOBAHNE HHTEIJICKTyaJIbHbIX YMEHHI: aHalu3, CUHTE3, CPaBHEHME, YCTAHOBJICHME
IPUYUHHO-CJIEICTBEHHBIX CBSI3EH, a TaK)Ke TPaJUIIMOHHBIE METOJIbl — Oecesia, HabJIIoIeHuS,
OTIBIT, IKCIIEPUMEHT, JIA0OPATOPHBIC U TPAKTUYECKUE PAOOTHI;

e 00ecrneunBarOT pa3BUTUE MCCIIEIOBATEIbCKUX HABBIKOB, YMEHUN; OCHOB IMPOEKTHOTO
MBIIJIEHUS OO0y4armuxcs (MPOEKTHbIE paldoThl, MPOOJEMHBIM NOAXO0A K H3YUYEHUIO
OTJIETIbHBIX SBJICHUN).

Ha 3aHATHAX NpUMEHSIOTCS 310pOBbecOeperamme TeXHOJIOTHH:

e YepepoBaHHUE Pa3IMYHbIX METOJIOB OOYUEHUS: CIIOBECHBIH, HATJISAHBIMH,
ayJIMOBU3YyaJIbHBIN, MHANBHIyaJIbHAsA, TPYyINIIOBas padoTa u ap.;

* TMpoBeAeHUE (PU3KYIBTMUHYTOK.

HEJIb U 3AJJAYHU TPOI'PAMMBbI

ILeab nporpamMmel: yriiyOJieHHE, paclIMpeHre U CHCTeMAaTH3allvs 3HAaHUH 00yJaroInxcs,
pa3BUTHE Y HUX OMOJIOTMUYECKOTO MBIIIJICHHUSI U WHTEpeca K CaMOCTOSITEIbHOMY HM3YUYCHHIO
OMOJIOTHYECKUX HAYK, TIOJITOTOBKA K yYaCTHIO B OJIMMITHAAAX, KOHPEPEHIUAX 110 OUOJIOTHH.

3agaun:

OO0pazoBaTebHbIE:

e yriayOnsaTh M paCHIUPATH 3HAHUHM, 00YUAIOMIMXCS TI0 CISIYIONIMM pa3zesiaM: O0TaHUKa,
¢uznonorus pacTeHui, 3005I0THSA, OWOJIOTHUS YeNOBEKa, SKOJOTHS W PpalUOHAIBHOE
IPUPOAOIIOIH30BaAHHE;

® pa3BuBaTh yMeHHs paboTaTh C OHOJOTWYECKUMHU MPUOOpaMH, HHCTPYMEHTaMH,
CIPaBOYHUKAMU; MPOBOAUTH HAOMIOEHUS 32 OMOJOTMYECKMMH OOBEKTaMU M COCTOSTHUEM
COOCTBEHHOT'O OpraHu3Ma, OMOJIOTMYECKUE IKCIIEPUMEHTHI,



® U3y4YaTh POJIb PACTEHUH M )KHBOTHBIX B MacIITa0e TJIAHETHI U )KU3HU YEIOBEKa,

® pacHMpsATh HMHTEpPEC K OWOJIOTMH, CIIOCOOCTBOBATh BBIOOPY ydYaIIUMHUCS IyTel
JaJbHEUIIETO POIOJDKEHUST OMOJIOTHYECKOTO MIIH €CTECTBEHHO-HAYYHOT0 00pa30BaHUsI.

BocnuTarensHble:

® BOCIUTHIBATH OEPEKHOE OTHOIIEHUS K OKPY>KAIOIIEMY MUPY IPUPO/IBI.

PazBuBaromniue:

® CTAaHOBJICHME KaK IEJIOCTHOM JUYHOCTH, HAXOASIICUCS B TAPMOHHUM C OKPYKAIOIIUM
MHUPOM, CHOCOOHOW K BOJIEBBIM JEHCTBHSAM JUIsI pEIICHUs OWOJIOro- 3KOJOTHYECKHUX
npobJiiem;

® pa3BUBaTh I03HABATEIIbHBIN HHTEPEC K OKPYIKAIOIIEMY MUPY;

® pa3BMBaTh AHAIMTHYECKUM CKJIaJla yma, yMEHHE HaOII0JaTh, CpaBHUBATh, JeaTh
BBIBO/IbI, 0000IIIaTh MOJIyYEeHHbBIE 3HAHUSI.

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI

JIMYHOCTHBIE PE3YIbTATHI

OOy4aronuics MOJIyIUT BO3MOXKHOCTh JUIsl (DOPMUPOBAHMS CIACAYIOITUX JTUIHOCTHBIX
YV

— OIpeJesieHre MOTHUBAITUK U3YUeHHs Y4eOHOTO MaTepurara;

— OILICHMBAaHHME YCBaMBAaeMOro YydyeOHOro MaTepuana, HCXOAs U3 COLUUAIBHBIX U
JIMYHOCTHBIX IICHHOCTEH;

— TIOBBIIICHUE CBOEr0 00pPa30BaTEIbHOTO YPOBHS M YPOBHS T'OTOBHOCTH K H3YYEHHIO
OCHOBHBIX UCTOPUUECKUX COOBITUM, CBSI3aHHBIX C Pa3BUTHEM OMOJIOTHUU U OOIIECTBA;

— 3HaHUWE MPABUJI TTIOBEICHHUS B YPE3BBIUANHBIX CUTYALIUSX;

— OILICHUBaHKE COLIMAIBHOM 3HAYMMOCTHU MTPodeCcChil, CBI3aHHBIX ¢ OMOJIOTHEH;

— BJAQJCHUE TMpaBWIaMu Oe30MmacHOro oOpamieHuss ¢ 00OpYIOBaHHEM, IIPOSBICHUE
JKOJIOTUYECKON KYJIBTYPBI.

MerTanpeaMeTHbIE PE3YIbTaThI

PerynstuBHBIC

OOyuaromuics MoxyYUuT BO3MOKHOCTD ISl (POPMUPOBAHUS CIACAYIONMIUX PETYISTUBHBIX
YVYI:

— IIeJIeTIoJIaranre, BKIIoYas MOCTAHOBKY HOBBIX IieJiel, mpeoOpa3oBaHue MPaKTUUECKOU
3alayd B TIO3HABATCIbHYIO, CAMOCTOSITCIIBHBIA aHaJM3 YCIOBUH JOCTFDKCHHS 1M Ha
OCHOBE y4€Ta BBIICJICHHBIX YUYUTEJIEM OPHEHTHPOB JCUCTBUS B HOBOM yU4eOHOM MaTepHuase;
TUTAHUPOBAHUE ITyTH JTOCTHIKEHUS T1EJIeH;

— YCTaHOBJICHUE IICJICBBIX NPHOPUTETOB, BBIACIICHUE aIbTCPHATUBHBIX CIIOCOOOB
JOCTUXKEHUS 11eJIU U BBIOOp Hanbosee 3 PpekTUBHOTO crocooa;

— YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISATH UM;

— yMEHHE IPUHUMATh PEIICHUS B IPOOJICMHOM CUTYyaITUH;

— TOCTAaHOBKA YYEOHBIX 3a7]a4, COCTABIICHUE TUTAHA | MTOCJIEI0BATEILHOCTH JICUCTBUI;

— OopraHu3aIus pabovero MecTa MpH BHIMOTHEHIUH OMOJIOTHYECKOTO IKCIIEPUMEHTA,;

— MPOTHO3MPOBAaHUE pPE3yJbTaTOB OOYyYEeHHs, OIIEHWBAaHWE YCBOCHHOTO MaTepuaa,
OIICHKA KaueCTBAa W yPOBHS TMOJYYEHHBIX 3HAHWM, KOPPEKIHUS IJIaHA M CIoco0a JeWCTBUS



IpU HEOOXOTUMOCTH.
Ilo3HaBaTenbHbBIE

OOyuaromuics MOIYyIUT BO3MOKHOCTD JJIs1 (DOPMHUPOBAHHSI CISTYIOIINX
Mo3HaBaTeNbHBIX Y Y /I:

— TIOMCK U BbIJICJICHHE HH(OpMaIInK;

— aHanu3 yCJIOBUW M TpeOOBaHUM 3amayd, BHIOOP, COIMOCTAaBICHHWE M OOOCHOBaHHE
crioco0a perIeHus 3a/1a4u;

— BbIOOp Hambojsiee 3PGEKTUBHBIX CHOCOOOB pEIICHHUS 3aJa4d B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBHI;

— BBIJIBYKEHHE U 0OOCHOBAHUE TMIIOTE3bI, BBIOOP Crtoco0a e€ MpoBEPKY;

— CaMOCTOSITEIBHOE CO3/IaHUE AaJFOpUTMA JEATEIBHOCTH TMpPU pEUIEHUU MpodiieM
TBOPYECKOTO ¥ OMCKOBOTO XapaKTepa,

— TMpOBEJCHUE HAOJIOJCHUMN, BBHINOTHEHHE OMOJIOTMUECKOTO HKCIIEPUMEHTA, BBIBOJIBI Ha
OCHOBE aHajdu3a HaOJIOJEHUH 3a DKCIEPUMEHTOM, pEIICHHe 3aJad, MOJy4YeHHE
Ounonornyeckor nHGOPMAIIMHU U3 PA3IUUYHBIX HCTOYHUKOB;

— YMEHHE OpraHU30BbIBATH UCCIIEIOBAHUE C IIEJIbIO MPOBEPKU TUIIOTE3;

— YMEHHE JIeJIaTh YMO3aKIIt0ueHUs (MHIYKTUBHOE U 110 aHAJIOTHH) U BHIBOJIBI;

— YMEHUE OOBEKTUBHO OIICHUBATh OWMOJOTHYECKYI0 HMHGPOPMAIUIO, KPUTUUECKHU
OTHOCHUTBCS K TICEBOHAYIHOW HH(POPMAITHH.

KoMMYHHKATUBHEBIE

OOyuvaromuiics MOJYYUT  BO3MOXKHOCTh st GOPMHUPOBAHUST  CIEAYIOIIUX
KOMMYHHUKATUBHBIX Y Y /]

— TOJHOE ¥ TOYHOE BBIPA)KEHHE CBOMX MBICIIEH B COOTBETCTBUU C 3aJja4aMH WYCIOBUSIMU
KOMMYHUKAIIHH;

— aJICKBaTHOE HCMOJb30BAaHUE PEUEBbIX CPEACTB JMJIi YydacTus B JUCKYCCHUH H
apryMEHTalMd CBOEH TNO3ULMH, YMEHUE NPEACTaBIATh KOHKPETHOE COJEp)KaHHE C
COOOILIEHHEM €T0 B MTUCbMEHHON U YCTHOM popme, onpeienieHne croco00B B3auMoIeHCTBUS,
COTPYJAHHYECTBO B TTOUCKE U cOope nHPOpMaIIHH;

— OIpe/esieHne CHoco0OB B3aWMOJEHCTBUSA, COTPYIHMYECTBO B TIOUCKE U cOope
uH(popMaIUK, y4yacTue B Juajiore, IIaHUPOBAaHUE OOIIMX CIOCOOOB paldOThI, MPOSIBICHUE
YBAXUTEIBHOTO OTHOUIEHUS K JAPYTMM YYalIUMCS; ONMUCAHUE COACP>KAHUS BBIOJIHIEMbBIX
JNEUCTBUN C 1IeJIbI0 OPUEHTHUPOBKU B IMPEIMETHO- MPAKTUYECKOW NEATEIbHOCTH;, YMEHUS
YUUTHIBaTh pa3Hble MHEHHMS W CTPEMHUTbCS K KOOPAMHALMU Pa3IUYHBIX TMO3UIMHA B
COTPYAHHUYECTBE;

— ¢opmyIupoBaTh COOCTBEHHO€ MHEHHME W  TMO3UIHIO, apPryMEHTUPOBaTH U
KOOPJIMHUPOBATh €€ C MO3UIMAMU NapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO
pelieHus: B COBMECTHOM I€SITeIbHOCTH;

— OCYUIECTBJIATh B3aUMHBIN KOHTPOJb U OKa3blBaTh B COTPYIHHUYECTBE HEOOXOIUMYIO
B3aMMOIOMOIIb;

— IUIAHUPOBaTh O01IME COCOObI PAOOTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIUIO, OLEHKY
JNelCcTBUM napTHEPA, yMETh YOEK/1aTh;



— WCIIOJIb30BAaTh aJ€KBATHBIC SI3BIKOBBIE CPEACTBA MJS OTOOpa)XEHUS CBOMX 4YYBCTB,
MBICIICHl, MOTHMBOB U TMOTpeOHOCTEH; OTOOpakaTh B peud (OmucaHue, OOBSICHEHUE)
COZIEpKAaHUE COBEPIIAEMBIX JEUCTBUI, KaKk B ()OpME T'POMKOM COIMAIM3UPOBAHHOW peYH,
Tak U B GopMe BHYTPEHHEH peyn;

— pa3BUBaTh KOMMYHHUKATHBHYIO KOMIICTCHIIMIO, WCIIONb3Yys CpPEICTBA YCTHOH H
NUCbMEHHOM KOMMYHMKAIlMM Ipu paboTe ¢ TEKCTaMu Y4YeOHHMKA M JIOTOJIHUTEIbHOU
JUTEpPATYpPO, CIIPABOYHBIMU TAaOIUIIAMH, MPOSIBIATh TOTOBHOCTh K YBa)KEHUIO MHOM TOYKHU
3peHUs MPU OOCYKJICHUH PE3YJIbTaTOB BHIIIOJIHEHHON PabOTHI.

[TpenMeTHbIEC pe3yabTaThI

B no3HaBaTenbHOM (MHTEIUIEKTYalbHOM) chepe:

— Brimenenue CymecTBeHHBIX MPU3HAKOB OMOJIOTHIECKUX OOBEKTOB U MPOIECCOB.

— Knaccudukarus — onpeneneHue NpuHaICKHOCTH OUOJIOTHYECKUX 00BEKTOB K
OTIPE/ICJICHHOM CUCTEMAaTUYECKOM TpyTIIIe.

— OOBbsACHEHHE POJIM OMOJIOTUN B IPAKTUYECKOMN NESITEIIbHOCTH JIFO/ICH.

— CpaBHeHHE OUOJOTUYECKUX OOBEKTOB M MPOLIECCOB, YMEHHUE JI€JIaTh BBIBOJIBI U
YMO3AKJIIOUEHHSI HA OCHOBE CPaBHEHUSI.

— YMenue paboTath ¢ ONpeAesIUTENIMH, JIA00OPATOPHBIM 000PYTIOBAHUEM.

— OBnajgeHue MeToJaMu  OHMOJIOTMYECKOW  Hayku: HaOMIOJEHWEe U OIHMCaHHE
OMOJIOTUYECKUX OOBEKTOB U MPOIECCOB; MOCTAHOBKA OHMOJIOTMYECKUX HKCICPUMEHTOB U
00BACHEHHE UX PE3YJIbTATOB.

B 11eHHOCTHO-OpUEHTalMOHHOU cdepe:

— 3HaHWE OCHOBHBIX MPaBWJI MOBEJACHUS B IIPUPOJIE.
— AHaJIN3 U OLIEHKA MOCJIEACTBUI AEATEIIBHOCTH YETIOBEKA B IPUPOJIE.
B chepe Tpy10BOH AEATEIHHOCTH:

— 3HaHue U COOI0IeHNE TTPaBUII paOOTHI B KAOMHETE OUOJIOTHH.
— Co0mrosienre mpaBui paboThl ¢ OMOJIOTHYECKUMHU TTPUOOpaMU U MHCTPYMEHTAMH.
B scretnueckoit cdepe:

— OBnajieHue yMEHUEM OIIEHUBATh C ACTETUYECKOU TOUKHU 3PEHUSI 0OBEKTHI JKUBOU
IPUPOIBI.

— Hcnonb3oBaTh MprOOPETEHHBIE 3HAHUS JIJIST YKOJIOTHYECKH TPAMOTHOTO MTOBEICHUS B
OKPYXKaIOIIEH Cpee;

Yuer pe3yJibTaTOB BHEYPOUHOU AeATEJIbHOCTH

@opMbl U TEPUOANIHOCTH KOHTPOJIA

Tekyluii KOHTPOJb MPOBOJUTCA HA KaXIOM 3aHATHM B (opMe TNeJaroruyeckoro
HaOJIIOIEHUS.

[IpomexyTouHasi aTTecTanusi MPOBOAUTCSA B KOHIIE y4eOHOro roja B (opMme 3alluThl
MPOEKTA, MO3BOJISECT MPOBECTH AHAIIN3 PE3YJIbTATUBHOCTH OCBOCHHUS 00YUYaIOIIUMHUCS OCHOB
ONBITHO-IKCIIEPUMEHTAIIBHON M NPOEKTHOM JEATEIBHOCTA JAaHHOIO Kypca BHEYPOUHOU
NEATEIIbHOCTH.

Ouenka pegepara

Pedepar onieHrBaeTcs o CAeAYIOMIMM KPUTEPHUSIM:



* coOTI0/IeHNE TPeOOBaHUH K ero 0(hOPMIICHHUIO;

* HEOOXOMUMOCTh M JOCTATOYHOCTD JJISI PACKPHITHS TEMBI, IPUBEACHHONW B TEKCTE
pedepaTa nHGOPMAINH;

* yMeHHE OOydaromerocss CBOOOJHO U3Jaratb OCHOBHBIE WU, OTPAKEHHBIE B
pedeparte;

* ClTOCOOHOCTH 00YYAIOIIET0oCs MOHATh CYTh 33J]JaBAEMBIX BOIIPOCOB M CHOPMYIJINPOBATH
TOYHBIC OTBETHI HA HUX.

Ouenka npoexkra

[TpoekT oreHUBaETCS MO CICTYIONTUM KPUTEPUSIM:
* cOOTI0/IeHHE TPeOOBaHM K ero 0(hOPMIICHHUIO;

* HEOOXOUMOCTb U JOCTATOYHOCTb JJIS PACKPBITUS TEMBI, IPUBEJACHHONW B TEKCTE
npoekTa UH(OpMaIUu;

* yMEHHE 00y4arolIerocs cBOOOIHO U3JIaraTb OCHOBHBIE UEH, OTPAXKEHHBIE B IIPOEKTE;

* CHOCOOHOCTH 00YYAOIIEroCs MOHATH CYTh 3a/1aBAEMbIX BOIIPOCOB U C(HOPMYIUPOBATH
TOYHBIE OTBETHI HA HUX.

IMPUMEPHBIN CIIMCOK TEM JJISI MPOEKTHBIX UUCCJEJTOBATEJIBCKHAX
PABOT.

1. M3yyeHue runore3 NpoUCXOKAEHUS YEIOBEKa, BO3HUKIINX B PA3JIMYHbIE HCTOPUUECKUE
nepuoibl. CocTaBiieHHE JOKIa1a UK O(POPMIIEHHE CTEH 1A Ha 3Ty TEMY.

2. UccnenoBaTenbckasi paboTa MO OINPEAETCHUIO 3aBUCHMOCTH COCTOSHUSI OpraHu3Ma
(yactoTa myJibca, apTepUaIbHOE JIaBJIEHUE, TEMIIEpaTypa) OT YPOBHS (PU3HUECKOW HArpy3KH.
CocraiieHue oTyeTa U npe3eHTauuu. I'pymnmnosas padora.

3. Onenka kadecTBa BO3yxa ImyTeM 0TOOpa mpod MUKPOQIIOPH! B PA3IMYHBIX IIKOIBHBIX
MOMEIICHHSIX € TOCJIEYIOUUM BBICEBAHUEM U KOJIMYECTBEHHON OLICHKOM.

4. VccnenoBanue MUKpOQIIOPHl POTOBOIM MOJOCTH HA KAYECTBEHHOM YPOBHE IyTEM
MapKHUPOBaHUS HEUTPAIbHBIM JIEKAPCTBEHHBIM IIPEMapaToM.

5. N3yuenue Oe3yclioBHBIX pedieKkcoB dYenoBeka. Pabora mpoBoauTcs B rpymme, IO
UTOraM paboThl COCTABIIECTCS OTUET C MPE3EHTAIUEH.

6. UccnenoBanue paboOThl peleITOPOB KOXKH, POTOBOM M HOCOBOM mosiocTel. ['pymnmoBas
pabora.

7. 3yuenue nuHgopMaluu o coOCTaBe U KAJIOPUIMHOCTU MPOAYKTOB nuTaHus. CocTaBieHue
CYTOYHOT'O M HEJIEbHOTO PAIIMOHA MTUTAHUA C YYETOM DHEPro3arpar JJisl MOAPOCTKA.

8. Ompenenenre THUMa TeMIEpaMeHTa MeToJoM TectupoBanus. Ilo pesynpTaTam
UCCJIEIOBAHMS CTPOUTCS IMarpaMmMa KOJIMYeCTBEHHOro cocTaBa. ['pynmnoBas padoTa.

9. BoisiBieHMe MPUUMH cTapeHus opranusma. [IpeseHranus no utoraMm UCCIeA0BaHNUS.



COAEPKXAHHUE KYPCA

Beenenue (1 yac)

3nakoMcTBO ¢ KypcoMm «llo3HaBaTenpHas 61MONOTHs». 3HAKOMCTBO C 1a00PATOPHBIM
000pyI0BaHUEM.

Tema 1. Opranusm desioBeka. Oouruii 063op. (3 yacon)

CrpoeHne opraHu3ma 4ellOBeKa: KIETKH, TKaHU, OPTaHbl, CHCTEMbI OpTraHOB.

MeTo1bl U3yUeHHUsl dKUBBIX OPTaHU3MOB: HaOJI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT.

Jlabopamopnas paboma Nel «/lefictBue pepMeHTa KaTaia3bl Ha IEPOKCHU BOJIOPOIa»
Jlabopamopnas paboma Ne2 BrisiBlIeHHE 0COOCHHOCTEH CTPOCHUS KJIETOK Pa3HBIXTKaHEH

Tema 2. OnopHo-aBUTaTe/bHANA cucTeMa (6 YacoB).

Ckener 4eloBeKa, €ro OTHENbl: OCEBOM CKEJIET, CKEJET MOSICOB KOHEYHOCTEH, CKeJeT
CBOOOJHBIX KOHEUHOCTEl. OCOOEHHOCTH CKeJleTa YeJIOBEKa, CBS3aHHBIE C TPYIOBOU
JEATEIBLHOCThIO M MpsMOXoxkaeHueM. CocTaB M CTpPOCHHE KOCTEHl: TpyOuaThie U ryouarsie
koctu. Knaccudukanus kocteil. Poct kocreil. Bo3pacTHbie n3MeHEHUS B CTPOSHUU KOCTEH.
Tunel coequHeHust Kocred. 3a0oneBaHUsT OMOPHO-IBUTATEIBHOM CHUCTEMBI U HUX
npoduiiakTiuka. MpimeyHass cuctema. CTtpoeHue W pa3zButhe MbIil. OCHOBHBIE TPYIIIbI
MbIl, uX (QyHkouy. Pabota Mblmn; *craTudeckas W IMHAMH4YecKas Harpyska. Poub
HEPBHOU CUCTEMBI B PETYJISLIUKU paOOThI MBIIIIL. Y TOMJICHHE MBIIIIL, POJIb aKTUBHOTO OT/bIXa
B BOCCTAQHOBJICHUM AKTUBHOCTH MBIIICYHON TKaHU. 3HaUYeHHE (PU3NYECKOU KYIbTYpbl U
pPEeXUM TpyJa B IPABWILHOM (POPMUPOBAHUU OTIOPHO-BUTATEIHHOTO arniapara.

Jlabopamopnas paboma Ne3 «BpiaBiIeHNE 0COOCHHOCTEH CTPOSHHUS ITO3BOHKOBY,
Jlabopamopnas paboma Ned4 «VI3ydeHne BHEIIHETO CTPOSHUS KOCTe», JlabopamopHas
paboma Ne5 «BbIsiBIeHUE TIOCKOCTOMHS HAPYIIICHUI OCaHKI

Jlabopamopnass paboma Ne6 «BbiaBieHue paOOThl MBI OPU CTaTUYECKOW U
JTUHAMHAYECKOW HArpy3Ke

Tema 3. BHyTpeHHsisi cpena opranusma (8 yaca).

[ToHsTHA «BHYTPEHHSS Cpella» U «romeoctasy. TkaHeBas xuakocTb. KpoBb, €€ cocTaB u
3HaUYCHHE B OOECIICUCHUU >KU3HEACATEIBHOCTU OpraHu3Ma. KiieTouHble 3J€MEHThI KPOBH:
DPUTPOIUTHI, JIEUKOIMUTHI, TpoMOoumThl. [lmasma kpoBu. CBepThiBaHHE KPOBH. [ pymisl
kpoBu. Jlumda. Ummynuter. Anneprus. MudexmmonnsiezadoneBanus. [IpenynpenutenbHbie
npuBuBKU. JleueOHble cbiBOopoTkH. llepenuBanue kpoBu. JloHOpCTBO. 3HaueHue padoOT
JL.ITactepa u M.M1.MeunukoBa B o6iactu uMMyHuTeTa. CepJle, ero CTpOeHUE U Peryisiius
JeATEeIIbHOCTH, OOJIBIION W Malibli Kpyru KpoBooOpaienus. Cepaeunsiil muki. CtpoeHue
BEHO3HBIX U apTepUalbHBIX cocyaoB. JlumdooOparienue. J[BuxkeHrne KpoOBU IO COCYAaM.
KpoBsnoe  naBnenme.  Perymsuuss — nmaBnenus.  [lymec.  3aboneBanus ~ OpraHoB
KPOBOOOPAIICHHS, KX TTPEAYTIPEKICHHE.

Jlabopamopnas paboma Ne7. «CpaBHEHHE MHKPOCKOIMYECKOIO CTPOEHHUSI KPOBHU
YEJIOBEKA U JISITYILKU.»,

Jlabopamopnasa paboma No8. «VI3MepeHue KpOBSHOTO JaBi€HUS C TOMOIUIBIO
aBTOMAaTHUYECKOT0 Mpudopay,

Jlabopamopnas paboma Ne9. «OnpeneneHue myyibca U MOJACYET YUCa CepACYHBIX
COKpAIICHH JI0 U TTOCe (PU3NIECKON HATPY3KH.)»



Jlabopamopnas paboma Nel(). «OnpeneneHne MUHYTHOTO 00beMa KPOBOOOpAIICHUS
KOCBEHHBIM METOJIOM B MTOKO€ M mocie GU3HNIECKON Harpy3Km»

Jlabopamopnas paboma Nel 1 «I3ydenue siBICHUS KUCTOPOTHOTO TOJIOAAHUSD)

Jlabopamopnas paboma Nel2 «Onpenenenue UCC, ckOpOCTH KPOBOTOKAY.

Jlabopamopnas paboma Nel3 «DyHKITMOHATIbHAS CEPACYHO COCYAUCTAs TPoOay.

Tema 4. JIpixaTeibHasi cucTeMa (2 4yaca).

[ToTpeOHOCTH OpranM3Ma ueloBeKa B KUcIopoAe Bo3ayxa. Opranbl JObIXaHUs, HUX
cTtpoeHue. JlpixaTenbHble JBUKEHUS. ['a3000MeH B JIETKMX, TKAaHSIX; IEPEHOC Ta30B
SPUTPOIUTAMU M TIUIa3MOM KpoBU. Perynsaums npixanus. ['urveHa OpraHoB JbIXaHUS.
3aboneBanus opraHoB nbixanus. MHpeknonHbie 3a0oneBanus. ['0J0coBo# anmapar.

Jlabopamopnas paboma Nel4. «OnpeneneHre 4aCTOThI IBIXaHUS M €r0 CBSI3b C
yJILCOMY

Tema 5. [InmeBapuTeabHas cucrema (2 yaca).

[lutarenbHble BEHIECTBA M MUIIEBbIE MPOAYKTHhL. [loTpeOHOCTH ueloBeKa B MHIIE U
NUTaTeNbHBIX BenlecTBax. [lumeBapenue. CtpoeHne U (QPyHKIHUM OPTraHOB MUIIEBAPCHUS.
[lumeBapuTenbHbIE KeJIE3bl: MEYeHb M MOKEIyJOoYHas >Kelie3a. JTamlbl MPOIECCOB
numieBapenus. Mccnenosanus U. I1. TlaBnoBa B 061acTu nuiieBapeHus.

Tema 6. IToxkpoBbI Tes1a (2 yaca).

Crpoenue u (QyHkuuu Koxku. Pojib KOXM B TEIUIOPETYJNSIUU. 3aKajuBaHUE.
['uruennyeckue TpeOOBaHUS K OAEXKAE, OOyBH. YXOH 3a KOXEH, BOJOCAMU M HOTTSAMH.
3aboJieBaHus KOKU U UX TIPEAYTIPEIKICHHE.

Jlabopamoprnasa paboma Nel6. «OmnpeneneHue KOXKHO-COCYAMCTON peakiuu (METO
nepmorpaduszma)y»

Tema 7. HepHas cuctema. [loBeaeHnue u ncuxuka (4 yaca)

HepBHas perymsius. 3HaueHue HepBHOM cuctembl. LleHTpanbHas u nepudepuveckas
HEpBHas cuctema. BereraTuBHas W coMaTHYEeCKash 4YacTU HEPBHOU cucTeMbl. Peduekc;
MpOBEJIEHHEe HEpPBHOro ummysbca. CTpoeHne W (GYHKIUMU CHOUHHOIO MO3Ta, OT/IEJIOB
roJIOBHOTO Mo3ra. bosnpmime momymapusi roaoBHoro mosra. Kopa OonblIMX MHOJTyIIapuid.
3HadueHWe KOpHI OONBIIMX TMOJYIMIAPU W €€ CBA3M C JPYTMMH OTJCJIaMH MO3ra.
Hccnenosanusa . M. Ceuenona, U. I1. I1aBnoBa, A. A. Yxtomckoro, I1. K. Anoxuna. Buasl
pediekcoB. Dopmbl moBeacHUSA. (OCOOSHHOCTH BBICIICH HEPBHOM JIEATCIBHOCTH M
MOBEJICHUS Y€JIOBEKA.

Jlabopamopnas paboma Nel7. «JlpixatenbHo-cepaedHbIi pediiexc ['epunray

Jlabopamopnas paboma Nel8§ «O1ieHKa COCTOSTHUS BECTUOYJISIPHOTO armaparay

Tema 8. CencopHble cuctembl (4 yaca).

Opranbl 4yBCTB (aHAJIM3ATOPHI), UX cTpoeHue, pyHkuuu. CtpoeHue, PyHKIMU U TUTUEHA
opraoB 3peHusa. CTpoeHue M (yHKIUM OpraHoB ciyxa. I[IpemymnpexneHue HapylieHUH
ciayxa. Opranbl ocsi3aHUs, BKyca, OOOHsIHMs. ['MrueHa opraHoB 4yBCTB. MBIIIEUHOE U
KOKHO€ YYBCTBO. 3PUTEJBHBIM aHAJIN3aTOp U OCOOEHHOCTU €ro cTpoeHus. bin3opykocTs,
NAJIbHO30PKOCTh, MX Koppekuus U npoduinaktuka. CiayxXOBOH aHalIM3aTOp, CTPOCHHUE U
¢yHKIMOHMpOoBaHUEe. BecTuOynsipHeli anmapaT U ero TpeHupoBka. OcsizaHue, 0OOHSHUE,
BKyC. Posib KOpbI TOJOBHOrO MO3ra B OpPHEHTAllMM YE€JIOBEKa B MHUpPE 3allaxoOB, 3ByKOB U



OLYILICHUU.

Jlabopamopnas paboma Nel9 «VccnenoBanue peakiuy 3padka Ha OCBEIIEHHOCTHY
IIpome:kyTouHasi aTTecTalMs - 3aIIUTA MPOEKTOB

YUYEBHO - TEMATUYECKUWM IIJIAH

Ne Pa3zaesnsl nporpaMmel KoJu-Bo JlabopaTopHbIX
4acoB ONbITOB
Brenenue. 1
1 | Opranusm yenoseka. O0muit 0630p. 3 2
2 | OnopHoO-/BHUTaTENbHAS CUCTEMA 6 4
3 | BHyTpeHHss cpena opraHu3Ma 8 7
4 | JlsIxaTenapHas CuCTEMa 2 1
5 | IlumeBapuTenbHas cucrema 2 1
6 | IloxpoBsl Tena 2 1
7 | HepBHas cuctema. [ToBegenue uncuxmka 4 2
8 | CeHCOpHBIC CUCTEMBI 4 1
9 | 3amuTa NpoeKToB 2
Uroro 34 19




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Kon-Bo Hara [pume
No Tema YpOKa SKCHepI/IMeHT 4acoB IJ1ag (1)31(]“ YaHUS
Beenenne (1 gac)
1 BBoanbIii HHCTpYKTaX 1
no Th. O3nakomienue ¢
1abopaTOPHBIM
000pyI0BaHUEM
Tema 1. Opranusm uesioBeka. Oo6mmuii 0630p. (3 yacon)
2 CrtpoeHue opranusma
yesI0BEKa
3 MeTtoibl H3y4YeHUS Jlabopamopnas paboma Nel
PKUBBIX OPTaHU3MOB: «/[enictBue gpepmenta
KaTaga3bl Ha IEPOKCH]T
BOZOPOIa»
4 Jlabopamopnas paboma No2
«BpIsiBIIEHHE OCOOEHHOCTEN
CTPOEHHUSI KJIIETOK Pa3HbIX
TKaHE»
Tema 2. OnopHo-aBuraTejbHasi cucrema (6 yacos).
) OcoOeHHOCTH CKeneTa
YeIIOBEKa, CBSI3aHHBIE C
TPYIOBOM AESATEINBHOCTHIO
U TIPSIMOXOXKICHUEM.
6 Jlabopamopuas paboma Ne3
«BrIsiBIIEHNE OCOOEHHOCTEN
CTPOEHHS TO3BOHKOB,
7 CocraB u cTpoeHHE Jlabopamopuas paboma
KOCTEU Ned «A3ydeHne BHEIIHETO
CTPOECHUS KOCTENY,
8 Bospactabie usmenenusi| Jlabopamopnas paboma Ne5
B CTPOEHUH KOCTEH. «BbIBIEHNE MTOCKOCTOIHS
HapyLICHUH OCaHK»
9 Mpliieunas cuctema.
CtpoeHue u pa3BuTHE
MBI OCHOBHBIE TPYIIIIBI
MBI, BX QYHKIIUU
10 Jlabopamopuas paboma Neb
«BpIsiBIIEHNE paOOTHI MBIIII]
[pY CTATHYECKOU U
TTHAMHYECKON Harpy3Ke»
Tema 3. BHyTpeHHsisi cpea opranu3ma (8 uaca).
11| TloHaTust «BHYTpEHHSSA

Cpcaa» U «roMeocTasy».




12

Jlabopamopnas paboma Ne7.
«CpaBHeHuE
MHUKPOCKOITHYECKOTO
CTPOCHUS KPOBH YEJIOBEKA U
UISITYIIIKH. )

13

Jlabopamopuas paboma NeS.
«3MepeHne KpOBSIHOTO
NABJICHUS C TIOMOIIBIO
ABTOMATUYECKOTO MIPUOOPa»

14

Jlabopamopnas paboma Ne9.

«Omnpeenenne myibca u
[OJICYCT YMCIIA CEPICUHBIX
COKpAIICHU# JI0 1 TIOCIIe
(bU3NUECKON HArPy3KHU.»

15

Vlabopamopnas paboma Nel ().
«OnpeneneHue MUHYTHOTO
o0BbeMa KpoBOOOpaleHuUs
KOCBEHHBIMMETOJIOM B TIOKOE H
rocie

(bu3n4ecKoil Harpy3Ku»

16

Vlabopamopnas paboma Nel 1
«3ydyenue sBiaeHus
KHCJIOPOAHOTO TOJOAAHUS

17

Vlabopamopnas paboma Nel2
«Onpenenenue YCC, ckopoctu
KPOBOTOKa»

18

Vlabopamopnas paboma Nel3
«DyHKIIMOHATIbHASI CEPACYHO
cocyaucTas nmpoda»

Tema 4. /IpixaTeibHas cucTema (2 yaca).

19

I'a3000MeH B JerKux,
TKaHAX; IIEPEHOC ra30B
DPUTPOLUTAMU U
[71a3MON KPOBHU.

20 | Perynsuus npixanus — Jlabopamophas paboma Nel4.
«Ornpenenenne 4acToThl
NIBIXaHUS M €T0 CBA3BC
ITyJIECOM»
Tema 5. [InmeBapuTeabHas cucrema (2 yaca).
21 | TIloTpebGHOCTDH YenmoBeka

BIIMILIE U TUTATEIbLHBIX
BEIECTBAX.
Hccnenosannsa U. I1.
ITaBnoBa B oOyracT
MUTIEBAPEHUS

22

[MumeBapenue. Jrarbl
[IPOLIECCOB MUILIEBAPEHUS.

Vlabopamopnas paboma Nel5

«B03aeiCcTBHE KETYTOUYHOTO
COKa Ha O€JIKH, CIIOHBI Ha
KpaxMain




Tema 6. ITokpoBbI Tesa (2 yaca).

23 | Crpoenue u QpyHKIHH
KOKH. PoJib KOXH B
TEIIOPETYISAIUN
24 Jlabopamopuas paboma
Nel6. «OnpeneneHue KOKHO-
COCYAMCTON peakiuu (MEeToj
nepmorpaduszma)y
Tema 7. HepBHasi cuctema. [loBenenne u ncuxuka (4 yaca)
25 | HepBHas perymsmus.
26 | Pedunekc; npoBenenue [Iabopamopnas paboma Nel7.

HEPBHOT'O UMITyJIbca. Bubl
pedIIeKcoB.

«JlpIxaTenpHo-
pednexc 'epunray

CepAEYHBII

27

3HaueHue KOphl

00JBIINX NOTYLIAPUNA U
€€ CBSA3U C IPYTUMU
OTJelIaMH MO3ra.

Uccnenosanna U. M.
Ceuenona, U. I1. I1aBnoBa,
A. A. Yxtomckoro, I1. K.

Anoxuna. Bumsl
pedaekcos.

28

3HaueHue KOphl

00JIBIINX MOTYIIAPHHA U
ee CBA3H C IPYTUMHU
OTJeIaMH MO3Ta.

Vlabopamopnas paboma Nel8
«OIIeHKa COCTOSTHUS
BECTHOYJISIPHOTO araparay

Tema 8. CeHcOpHBIE CHCTEMBI

(4 yaca).

29

OpraHbl 4yBCTB
(aHanmM3aTopHI), UX
CTpOEHHE, PYHKIIHH.

30

Crpoenue u GyHKIUU
OpraHoB CIIyXa.

IIpenynpexnenue
HapyILIEHUH CiryXa.

31

Posb KOpBI TOJIOBHOTO
MO3ra B OpHEHTALINH
YEeIOBEKa B MUPE
3aaxoB, 3ByKOB U
OLIYILICHUH.

32

3pUTENbHBIN aHATU3aTOP
1 0OCOOEHHOCTH €T0
CTPOCHHUSI.

bm3opykocTs,
MaTbHO30PKOCTh, HX
KOPPEKIHS U
npogHIakTHKa

Vlabopamophas paboma Nel9
«HccnenoBanue peakuuu
3payka Ha OCBEIIEHHOCTHY




33
34

[TpomexxyTouHas
arrecTanud. 3almra

[IPOEKTOB




IlepedyeHb JOCTYNMHBIX MCTOYHMKOB HH(pOpMALUH

B pasaciic nmpeacTaBICH CIIMCOK KHHUI' U CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Oonee HOI[pO6HO
OCBCIICHBI PA3JIMYHBIC ACIICKTBLI PpACCMATPHUBACMBIX BOIIPOCOB.

o Axumymikud .U, 3annmatensHas 6uomnorus, - M.: Monoaast reapaus, 2009

° buonorusa. Dunuknonenus mist nerer. - M.: Apanra, 2019

o Caiit ®UIIU. OTKpHITHII OaHK 3a1aHui U1 (OPMUPOBAHHUS €CTECTBEHHO-HAYYHON
I'PaMOTHOCTH.

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy- gramotnosti
e Caiit Enunas komuiekuus mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/cataloqg.

e Caiit ®enepanbHblid HEHTP HHPOPMALIMOHHO-00PA30BaATEIBHBIX PECYPCOB.
http://fcior.edu.ru/

Oobecnieyenune yyamuxes:

1.bubnnorexa HAyIHO-TIOMYJIAPHBIX U3JAaHUHN JIJIS TTOTYUYEHHUS JTOTTOTHUTEIBHON
uH(dopmaIuu 1o npeameTy (B kabuHeTe OMOJIOTHH U B IIKOJIBHOM OUOIHOTEKE).
2. DIIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI.

Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl HeHTpPa «Touyka pocray, HCIO0JIb3yeMOro
JJIS peajiM3ainun o0pa3oBaTe/ibHbIX MPOrpaMM B paMKAax MpenogaBaHus 0MoJI0TUl
[Mudposas nabopaTopus 1o OUONAOTUU (YUECHUYECKas)

Komrekranus:

becnipoBoiHON MyJIBTHIATYUK 110 OMOJIOTUU C 6-F0 BCTPOCHHBIMU JaTYUKaAMHU:

JaTuuk BiaxxHocTH ¢ nuanazoHoM udmepenus 0...100%

JlaTunK OCBENIEHHOCTH C AUANa30HOM u3MepeHus He yxe yeM oT 0 70180000 sk

Hatuuk pH ¢ nnanazonom u3mepenus He yxe yem ot 0 no 14 pH

JlaTuuk TemnepaTypsl ¢ AMANIa30HOM M3MEpeHHus He yxke yeM oT -20 mo+140C.

JlaTyuk 3JI€KTPONPOBOAMMOCTH € AUala3oHaMu n3mepeHus He yxe yeMm ot 0 1o 200
MKCwMm; oT 0 10 2000 MxCwM; oT 0 10 20000 MKCM.

JlaTuuk TemMmepaTypbl OKpY>KaroOIIe Cpeibl ¢ JUana3oHOM U3MepeHus He yxke uyeM ot -20
1o +40.

AKceccyapbl:

Kab6ens USB coenmHUTEIBHBII.

3apsigHoe ycrpoiicTBo ¢ kabenem miniUSB USB.

Anantep Bluetooth 4.1 Low Energy.

Kparkoe pyKoBOJACTBO MO IKCIIyaTalluu M(poBoi 1a00paTopuH.

[IporpammHoe oOecnieueHue: Meroaudeckue pekomeHaanuu He mexee 30.
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