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IHosicHuTeJBbHAA 3alIHCKA.

IIporpamma BHeypouHOU HAesATEIbHOCTH «DH3MKA U SKCIEPUMEHTH»  SABJISETCA MHPOrpaMMOn
00IIEMHTE/IJIEKTYAJbHOI0 HANIPABJIeHUSA

10 CPOKY peajM3alum: 2 roja;

10 0COOEHHOCTSIM Pa3BUTHSI: O0IIEH;
00bEM yueOHOro BpeMeHu: 68 4acos;
YPOBEHb IPOrpaMMbl: 0A30BBIii;
¢opma o0yuenusi: ouHas;

pe:kuM 3aHATHIi: | yac B Heneno;
miaHupyemas ayauropus: 12-14 ner.

AKTYaJIbHOCTH CO3/1aHUS MPOTPAMMBI.

Cornmacho ®I'OC BHeypouHass JA€ATEIBHOCTb pPAacCCMATPUBAETCA KaK  CHEUAIBHO
OpPraHM30BaHHAs JEATEIBHOCTh OOYYAIOIIMXCS B paMKax BapHaTUBHON 4YacTH 0Opa30BaTEIbHOTO
IUIaHa. JTO COBOKYIMHOCTH BCEX BHUJOB JESATEIBHOCTH Y4YaIIMXCs, B KOTOPBIX pPELICHHE 3a1ad
BOCIIUTAHUs JIOCTHraeTcsi Haubosee ycremHo. BHeypouHas paboTra 1Mo mpeaMery OpueHTHPOBaHA
Ha CO3JaHHME YCIOBHH JUII HEPOPMAIBHOTO OOLICHUS YYaIIUXCSd M HMEET BBIPAKEHHYIO
BOCIIUTATEIBHYI0 M COIMAIBHO-TIEarOrMYECKYI0 HAINpaBIEHHOCTh, B YaCTHOCTH CIIOCOOCTBYET
BCECTOPOHHEMY Pa3BUTHIO (PU3NYECKOTO MBIIUICHHS 00yJarommxcst 7-8 Kiaccos.

Taxoke, HCXO/s1 U3 3aIIPOCOB YUACTHUKOB 00Pa30BaTEILHOIO MpoLecca: YIEHUKOB, POIUTEICH
BBIICHHJIOCH  3aMHTEPECOBAHHOCTh B HEOOXOIUMOCTH (HOPMHPOBAHHS ECTECTBEHHOHAYYHOU
KapTUHBI MUPA y 00yUYaIOMIUXCsl, IPAKTUIECKUX U UCCIIEIOBATEIHCKIX HABBIKOB,

Leas mporpaMmsbl: (GOpMHUPOBAHKUE YCTOWYMBBIX 3HAHUK MO KypCy (PHU3UKH, HEOOXOIUMBIX
JUIsl TPUMEHEHUsI B NPAKTUYECKON AESTENIbHOCTH, IMOCTAHOBKHU OIBITOB, PEIICHUs 3ajaad, IS
W3YYEHHUS CMEXHBIX TUCLHUIUIMH, JJIs IPOAOHKEHNs 00pa30BaHusl.

3agaum nporpamMmel:

® [IOATOTOBKA YYaIUXCS K U3yYEHUIO CUCTEMATUYECKOr0 Kypca PU3UKY;

¢ (QopmupoBaHUE U pa3BUTHE OCHOB YUTATEIbCKOM KOMIIETEHIIHH;

® CMOJNBb30BaHME WH(MOOPMAIMOHHBIX TEXHOJOTHH I perieHus 3anad  (MOHcKa
HEo0Xo1uMol HHpopManuu, opopMIIeHHs pe3yabTaToB paboThl);

e (¢opmupoBaHHe YOEKICHHOCTH B TIIO3HABAEMOCTH OKPYKAIOIIETO MHpa U
JIOCTOBEPHOCTH HAYYHBIX METOJ/IOB €T0 U3yUEHUs;

e (QopmupoBaHUE y ydaluxcs YMEHUN HaOII0JaTh MPUPOIHBIE SIBJICHUS U BBITOIHATH
OMBITHI, JIa0OpaTOpHBIE PAOOTHI M  JKCIEPUMEHTAIbHBIE  HCCIENOBAaHUS  C
WCIIOJIb30BAHUEM  W3MEPUTENIbHBIX  MPUOOPOB,  IMIUPOKO  TMPUMEHSIEMBIX B
MPaKTUYECKON KU3HH;

e (¢opmupoBaHHEe YOEKICHHOCTH B IIO3HABAEMOCTH OKPYKAIOIIETO MHpa U
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €r0 U3yUEHUSs;

® BOCINUTAaHWE WHULMATUBHOW, OTBETCTBEHHOW, UEJIEYCTPEMIIEHHOM JIMYHOCTH,
YMEIOIIeH MPUMEHSTh, MOJIYUeHHBIN 3HAHHS U YMEHHSI B COOCTBEHHOM MpPaKTHKE.

[Iporpamma «®Pu3uMKa U SKCIEPUMEHTH» OCHOBAHA HA AKTUBHOM JEATEIBHOCTH IETEH,
HaIlpaBJIE€HHON Ha 3apOK/IE€HHME, HAKOIUIEHWH, OCMBICICHHE M HEKOTOPYIO CHCTEMATH3alUIO
¢buznueckoit uuGopmanuu.

JlanHass mporpaMma meJaroruvecku  IejgecoodpasHa, T.K. OHa oOecredynBaeT
Pa3HOCTOPOHHIOID MPOMENEBTUKY (U3MKK, TO3BOJIAET HCIOJb30BaTh B HMHJIWBUIYaIbHOM
MIO3HABATEIILHOM OIBITe pPeOeHKa pas3IMYHblE COCTABJSIOIINE €ro CHOCOOHOCTEH; OoJblnoe
BHUMaHue yzaensercss (OpMUpPOBaHUIO HABBIKOB BBIMOJIHEHHS] TBOPUYECKUX U JAOOPATOPHBIX padoT,
pELICHUIO YIITYOJNEHHBIX 3aj7jad 1Mo (HU3UKE, UYTO CHOCOOCTBYET (POPMUPOBAHUIO Y OOydaromuxcs
MPAKTUYECKHUX U MCCIIE0BATENbCKUX HABBIKOB.



IIporpammMa BHEYpOUYHOH JeATeIbHOCTH «PH3MKA M IKCHEPUMEHTbD» 1Js /-8 kiaacca
COCTaBJIEHA HA OCHOBE NMPOrpaMm:

1.TIpumepHON OCHOBHOW 00pa30BaTENbHONW MPOTPaMMBI  OCHOBHOTO 00IIero oOpa3oBaHuUs
(pemenne  QemepadbHOTO  Yy4eOHO-METOAMYECKOTO  OOBEIWHEHUS 1O  o0mmemMy
obpa3zoBanuio, mpoTokoa oT 08.04.2015Ne 1/15);

2. ABropckoii mporpammbl 1o ¢usnke A.B. IlepwimkuHa BXopasiieii B COOpHUK pabodmMx
nporpamMm «IIporpammel 00mIeo0pa3oBaTenbHBIX yupexacHui: dPusuka, 7-9 kimaccay,
cocraButenb: E.H. Tuxonosa «IIporpammel 001eo0pa3oBaTeabHbIX yUpexacHuii: Ousuka
, -9 xmaccax.- M. [Ipoda, 2015.

B MOBY COII n.CaxaeBo BHEYpOUHas JACSITCIBHOCTh OYJET peaTn30BbIBATHCS Yepe3 YacTh,

bopmMupyeMyI0 ydacTHUKaMHu 00pa30BaTEbHBIX OTHOIICHUH.
7 xaace: 1 4 B Hexemo, Bcero 34 yaca.
8 kiaace: 1 4 B Hegemro, Bcero 34 yaca.

IlnanupyemMble pe3yabTaThl OCBOCHHSI IPOrPpaMMbl BHEYPOUHOIi 1eATeJIbHOCTH
«Du3uKa U IKCNIEePUMEHThD> B 7-8 Ki1accax.

Peanu3zanus nporpaMmel CiOCOOCTBYET JTOCTHKEHUIO CIIENYIOIIUX Pe3yJIbTaToB:

JInunocrHele:

B cdepe MTHYHOCTHBIX YHUBEPCAIBHBIX YI€OHBIX JEHCTBUN yUaIHXCS:

* yueOHO-II03HABATEJIbHBIM MHTEPEC K HOBOMY Y4eOHOMY MaTepualay M CcrocodaMm perieHus
HOBOH 3a7a4H;

e OPHEHTALMs HAa IOHMMaHUE IPUYMH ycllexa BO BHEYYE€OHOH JeATeNbHOCTH, B TOM YHUCIIE Ha
caMOaHaJIM3 M CaMOKOHTPOJIb Pe3yibTaTa, Ha aHalIU3 COOTBETCTBUS PE3YJIbTAaTOB TPEeOOBaHUIM
KOHKPETHOH 3a/1a4H;

e CLIOCOOHOCTB K CAaMOOIICHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUEOHOM 1€ TENbHOCTH;

Obyuarowuiics NOIYUUM 03MOACHOCIb O POPMUPOBAHUA!

e BHYTPEHHEH MO3MLMHU IIKOJIbHUKA Ha YpPOBHE IOJOXKUTEJIBHOTO OTHOLIEHUS K ILIKOJE,
INOHUMaHMUs HEOOXOAMMOCTH YUYEHMsI, BBIPQ)KEHHOTO B INpeo0sialaHuu y4eOHO-ITO3HABaTEIbHbIX
MOTHBOB U NMPEANOYTEHUH COIMATBHOTO CITI0CO0a OLIEHKN 3HAHMIA;

e BBIPAKEHHOHN YCTONYMBOI yueOHO-TI03HABAaTEeIbHOW MOTUBAIMH YUCHMUS,;

e YCTOMYMBOIrO y4yeOHO-TIO3HABATEIILHOIO MHTEpeca K HOBBIM OOIIMM clioco0aM pelieHHs
3az1ad.

MeranpeamerHble:

B cepe peryasiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUM ydaluxcs:

e IUIAHUPOBATh CBOM JIEUCTBUS B COOTBETCTBUU C ITIOCTABJICHHOM 3aa4eil U YCIOBUSIMU €€
peanusaiuu, B TOM YUCIIe BO BHYTPEHHEM IUIaHE;

e YUUTHIBATh YCTAHOBJICHHbIE MTPABUJIA B IUTAHUPOBAHUH U KOHTPOJIE Crloco0a pelieHus;

e OCYIIIECTBJISATH UTOTOBBIN M MOIIArOBBIA KOHTPOJIb 110 PE3YNbTATY;

e OLICHHUBATH ITPABWJIBHOCTH BBIIIOJIHEHUS ACUCTBHSI HA YPOBHE aI€KBATHON PETPOCIEKTUBHOMN
OIICHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4M U 3aJa4HON 00J1acTH;

e aJICKBATHO BOCIIPUHUMATh NPEUIOKEHNS U OLICHKY YUUTENIEH, TOBApULIEH, pOJUTENEH U
JIPYTUX JIFOAEH;

e pa3IMyaTh CIIOCOO U pe3ynbTaT JeHCTBUS.

Obyuaiowuiics NOIYYUM 603MOACHOCb HAYYUMCA.!

* B COTPYJIHUYECTBE C YUUTEJEM CTaBUTh HOBbIE YUeOHbBIC 33/1a4H;

e IPOSIBIISATH MIO3HABATENbHYIO MHUIIMATUBY B Y4€OHOM COTPYAHHUYECTBE;

e CaMOCTOSITENILHO aJIEKBATHO OLIEHUBATh IPABUJIBHOCTDH BBINIOJHEHUS IEHCTBUS U BHOCUTD
He00X0UMble KOPPEKTHBHI B HCIIOJTHEHHUE KaK 110 XOAY €ro peanus3alii, Tak U B KOHIIE IeHCTBUSI.

B cdepe no3naBaTebHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBUM ydaluxcs:



e OCYILIECTBIISITH TOUCK HEOOX0IMMOM MH(OPMAIIH JJTsl BHITTOJIHEHUSI BHEYYEOHbIX 3a/1aHUi C
HCIIOJIb30BaHUEM YUeOHOM JINTEpaTyphl U B OTKPHITOM HHPOPMAIIIOHHOM IIPOCTPAHCTBE,
SHIUKJIONEINH, CIPAaBOYHUKOB (BKJIIOYAsl 3JIEKTPOHHBIE, IU(PPOBLIE), KOHTPOIUPYEMOM
npocrtpancTse MHTEpHETA;

e OCYIIECTBIISATH 3aMHUCh ((PUKCaIHI0) BEIOOPOUHOH HH(MOpMaIuu 00 OKPYKAIOIIEM MHUPE U O
cebe caMoM, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

e CTPOUTH COOOLIEHMS, TPOEKTHI B YCTHOW U MUCbMEHHOU (hopMme;

e TIPOBOJIMTH CPAaBHEHHE U KIACCHU(PHUKAIIMIO 110 3aJaHHBIM KPUTEPHUSIM;

e YCTAHABJIMBATh MPUYNHHO-CIICICTBEHHBIE CBSA3H B U3y4aeMOM Kpyre SIBJICHUII;

e CTPOUTH PACCYXJACHUS B OpME CBSI3U MPOCTHIX CYKJIEHUH 00 00BEKTE, €r0 CTPOCHUH,
CBOIICTBAxX U CBS3AX;

Obyuarowuiics noiyyum 603MOACHOCMb HAYUUMbCAL:

e OCYILIECTBIISITh PACHIMPEHHBIN MOMCK MHPOPMAIMH C UCIIOJIB30BAaHUEM PECYpCOB OUOIHOTEK
u cetu MHTepHeT;

e 3aIMCHIBaTh, (PUKCHPOBATH HHPOPMAIIHIO 00 OKPY>KAIOIIUX SBJICHUSAX C IOMOLIBIO
uHctpymeHnToB KT

e OCO3HAHHO U MTPOU3BOJIBLHO CTPOUTH COOOIEHUS B YCTHOM U MUCbMEHHOU (hopMme;

e OCYILECTBIIATH BBIOOp Haubosee 3(h(PEeKTUBHBIX CIOCOO0B pelIeHHs 3a1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHH;

e CTPOUTH JIOTUYECKOE PacCyKIeHUE, BKIIOYAIOIIee YCTAHOBICHUE TPUUNHHO-CIIEICTBEHHBIX
CBsI3€H;

e MOTYT BBIITH Ha TEOPETHUUECKUI YPOBEHb PEIICHHS 33/1a4: PEUICHHE M0 OMPeIeICHHOMY
IUTaHy, BIIaJICHHE OCHOBHBIMH ITPHEMaMH PEIICHHsI, 0CO3HAHMS JeSITEIbHOCTH 10 PEUICHUIO 33/Iauu.

B chepe KOMMYHMKATHBHBIX YHUBEPCAIBHBIX YIEOHBIX IEHCTBUN yJaluXCs:

e aJICKBAaTHO UCII0JIb30BaTh KOMMYHUKAaTUBHBIE, IPEXKJIE BCEIO — pEUYEBBIE, CPEACTBA IS
pelIeHNs pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHUE, BIAJETh
JMaornueckoi GopMoil KOMMYHHUKAIMM, UCIIONb3Ysl, B TOM 4YHcie cpeacTBa U HHCTpyMeHThl MKT
U IUCTaHIIMOHHOTO OOLIEHMUS;

e JIOIIyCKaTh BO3MOYKHOCTb CYIIECTBOBAHMSI Y JIFOJEH PA3IIMUHBIX TOYEK 3PEHUSI, B TOM YHUCIIE
HE COBMAJIAIONINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MO3UIIHIO IMapTHEPa B OOIIEHUH U
B3alMOJCHCTBUY;

e YUYUTBIBATH Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPAWHALMY PAa3IMYHbIX TO3ULIUHI B
COTpPYIHUYECTBE;

e (hopMyNIMpPOBATH COOCTBEHHOE MHEHUE U MO3UIINIO;

e JIOTOBapUBAaThCS U MPUXOAUTH K 00IEMY PELIEHHIO B COBMECTHOM J1€ATEIbHOCTH, B TOM
YHCIIe B CUTYalluU CTOJIKHOBEHHS! HHTEPECOB;

Ob6yyarowuiics NOIYUUM 03MONCHOCTb HAYYUMBCA

e YUYUTBIBATH U KOOPAUHHUPOBATH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHOMN MO3UIIMU
JIpYTUX JIIOAEH;

e YUUTBIBATH Pa3Hble MHEHUS U MHTEPECH 1 OOOCHOBBIBATH COOCTBEHHYIO TO3UIHIO;

e TIOHUMATh OTHOCUTEJILHOCTh MHEHUH U MOJXO0/I0B K PEIICHUI0 IPOOIeMBbI;

e API'yMEHTHPOBATH CBOIO MO3UIMIO M KOOPJIMHUPOBATH €€ C MO3ULUSIMU TapTHEPOB B
COTPYAHUYECTBE MPH BBIPAOOTKE OOIIEr0 PELICHUsI B COBMECTHOM e TETbHOCTH;

e 33]1aBaTh BONPOCHI, HEOOXOAUMBIE JIJIsl OpraHu3aluu COOCTBEHHOM eSTENIbHOCTH U
COTPYJIHUYECTBA C TAPTHEPOM;

e OCYILIECTBIISITH B3aUMHBII KOHTPOJIb U OKa3bIBATh B COTPYJTHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOIIIb.

IIpeamerHble:
— OpHUEHTHPOBATHCS B SBJICHUAX M OOBEKTAX OKPYKAIOIIET0 MHpa, 3HATh TPAHUIBI MX
IIPUMEHUMOCTH;
— TIOHMMATh ompeeNeHus] GU3NYECKUX BEIMYMH U IOMHUTD ONpeAesonue GopMyIbl;



— TIOHMMAaTh KakuUM (U3NYECKUM MPUHLUIIAM M 3aKOHaM MOAYMHSIOTCS T€ WJIM HHBIE
O0OBEKTHI U SBJICHUS TIPUPO/IBL;

— 3HaHWE MOJIENIH MTOMCKA PEIICHUIA IS 3a/1a4 10 (U3UKE;

— 3HaTh TEOPETUUYECKHUE OCHOBBI MATEMATHUKHU.

— IpUMeYaTh MOJIEIH SIBIICHUN U 0OBEKTOB OKPYKAIOIIETO0 MUPA;

— aHaJU3MpOBAThH YCIIOBUE 334U,

— nepedopMynHpoBaTH H MOACITUPOBATH, 3aMEHSTH HCXOIHYIO 33729y JIPYTOii;
— COCTAaBJIATH IUIAH PELICHUS;

—  BBIABUTATh U IPOBEPATH MpeIaraeMble Il PEIICHUS THITOTE3bI;
— BIIaJIETh OCHOBHBIMH YMCTBEHHBIMH OTIEPAIUSMHU, COCTABJISFOIIIUMH TTOUCK PEIICHUS
3aa4H.

Conep:kanue NporpaMMbl BHEYPOUYHO# 1eSITeJIbHOCTH
7 knace

BBenenue. Brognoe 3ansatue. Llenu u 3amaun kypca. TexHuka 6€30MacHOCTH.

PoJib 3xcniepuMeHTa B )KU3HHU YeJI0BeKa.

Teopus: VI3yunTb OCHOBBI T€OpUU HOrperHocTel. [1orpenHocT NpsiMbIX U KOCBEHHBIX
MU3MEPEHMM, MAKCUMAJIbHAS ITOIPEIIHOCTh KOCBEHHBIX U3MEPEHUH, YUET IOTPEIIHOCTEN N3MEPEHU I
pu noctpoeHuu rpadukos. IlpeacraBienue pe3yapTaToB U3MepeHHid B (hopme TabauLl U
rpaduKoB.

Ilpakmuka: ~ OCHOBBI ~ TEOPHUM  IOTPEIIHOCTEH  NPUMEHATh  I[pPU  BBIIOJHEHUU
HKCIIEPUMEHTAIbHBIX 33/1a4, IPAKTUYECKUX PadoT.

Xapakmepucmuka 0CHO8HBIX 8UO08 0EAMENTbHOCIU.

[TpuBoANTE TpUMEPHI 00BEKTOB M3ydeHUs (hu3uku (pusnyeckue siBIeHus, GU3NIECKOE TEJO,
BEIECTBO, ¢u3uveckoe mnojie). Habmonare u aHanmm3upoBaTh Gpu3nyeckue siBjacHUs ((UKCUPOBATH
U3MEHEHHS CBOWCTB OOBEKTOB, CpaBHMBaTh HMX M 0000marp). [lo3HakoMuThCs ¢
SKCHEPUMEHTAJIbHBIM  METOJIOM HCCIIEZIOBAaHUS IMPUPOAbI  (BOCIPOU3BOAMUTH, (UKCUPOBAThH
M3MEHEHUSI CBOMCTB 00BEKTa, aHamu3upoBaTh. COOpka MpuOOpPOB U KOHCTPYKIUi. crnons3oBanue
U3MEPUTENIbHBIX MPUOOPOB. BhlnoaHeHne 1ab0paTOpHBIX U MPaKTUYECKUX paboT. JuarHoctuka u
yCTpaHEHHE HeuclpaBHOCTE NpuOOpoB. BricTpanBaHMe Trunore3 Ha OCHOBAHWU HMEIOLIUXCS
JTAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpHOE JBWXeHue. ['paduueckoe mpencTaBieHUe
nBukeHus. Pemenune rpaduyeckux 3agad, pacdeT MyTH M CpelHEH CKOPOCTH HEPaBHOMEPHOTO
nBwkeHus. IlonsTne wuHepuuu u uHepTHOCTU. LleHTpoOexHas cuna. IIpuMeHeHHMe TaHHBIX
(bu3NYECKUX MOHATHH B )KU3HEIEATENbHOCTH uenoBeka. Cuiia yrpyroctu, Cuiia TpeHusl.

Ilpaxmuxa: VccnenoBaHue 3aBUCHMOCTH CHJIBI YIPYIOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
creneHn JedopManuu npyxuHsl. Omnpenenenve  kKodpuuueHTa TpPeHUs Ha TpUOOMETpE.
HccnenoBanue 3aBUCMMOCTY CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JIaBICHUS.

Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNIbHOCIU.

Ananu3 tabmui, rpapukon, cxeM. Ilouck oObsicHeHus: HaOmonaeMbIM cOObITHAM. OnpezneneHue
CBOMCTB NMpUOOPOB MO yepTexamM U MOJAEISIM. AHaau3 BO3ZHUKAIOIIUX MPOOJIEMHBIX CUTYaLUH.
N300paxkaTb cuUCTEeMY KOOpJIMHAT, BbIOMpATh TEIO OTCYETa W CBSA3BIBATH €r0 C CHUCTEMOH
KoopauHat. Mcrnonb30BaTh cucTeMy KOOPAMHAT JUIsl U3yYEHUS MPSIMOJIUHEHHOrO JBUYKEHUS Tela.
Co6opka mpuOOpoB M KOHCTPYKLMH. Mcnonb3oBaHWe W3MEPHUTENbHBIX MpHOOpPOB. BrimomHeHue
71a00paTOPHBIX M MPaKTHYECKUX paboT. /lmarHoctuka M yCTpaHEHUE HEUCIIPaBHOCTEH MpHOOpPOB.
BeicTpanBaHue TrumoTre3 Ha OCHOBaHMM MMeEMOIIUXCS  JaHHBIX. KoHcTpympoBanue u
MoJieJIpoBaHue. BrinonHeHne 3aaHuii M0 yCOBEpUICHCTBOBAHUIO puOopoB. PazpaboTka HOBBIX
BapHaHTOB ONBITOB. Pa3paboTka M MpoBepka METOAMKH SKCIEpUMEHTaIbHOM paboTel. PaboTa B
MalibIX Tpymnnax. AHaIU3UPYIOT, BBIOMpAIOT U OOOCHOBBIBAIOT CBOE peElIeHHE, JeHCTBUS.
[IpencraBineHne pe3yslbTaTOB IAPHOW, TIPYNIOBOM JAEATEIBHOCTH. YdYacTue B JAUAIOre B
COOTBETCTBHUHU C MIPaBUJIAMU PEUEBOTO MOBEICHUSI.
I'mapocraruka.



Teopus. 3akon Apxumena, 3akoH [lackasi, ruapocTaTHYecKoe JaBICHUE, COOOIIAIOIIHECS
COCY/Ibl, TUJPABINYECKUE MAIITHBI.

Ilpakxmuka: 3a0auu: BBHITAIKUBAIOUIAsl CHJIa B Pa3IMYHBIX CHUCTEMax; MPUOOpHI B 3aJayax
(cooOmmaromumecss COCYIbl, THIPABIMYECKHUE MAIIUHBI, pblYard, OJOKH). DKCIEPUMEHTATbHBIE
3ajaHus: l)usmepenue cuiibl Apxumenaa, 2)U3MepeHrne MOMEHTA CUJIbl, JEHCTBYIOIIEr0 Ha pblyar,
3)usmepeHre pabOTHl CHIIBI YIPYTOCTH TPHU TMOABEME TIpy3a C TMOMOIIBIO IMOABMXHOTO HWIIN
HEMOJIBUYKHOTO OJIOKA.

Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:

Ananu3 Tabmui, rpadgukos, cxeMm. [Touck oObsiCHEHUS HaOMIOJAEMBbIM COOBITHSAM. OTmpeseneHne
CBOMCTB MPUOOPOB MO YepTexamM U MOJEISIM. AHAIU3 BO3HUKAMOIIUX MPOOIEMHBIX CHUTYyallUU.
COopka npubopoB W KOHCTpYKUMH. Vcmonb3oBaHHe W3MEPHUTENBHBIX MPUOOPOB. BrinonHeHnue
71a00paTOPHBIX M MPAKTHYECKUX padoT. /lMarHocTuka W yCTpaHEHUE HEUCIPABHOCTEH MPHOOPOB.
BreicTpauBanue TUIOTE3 Ha OCHOBAaHMM UMEIOIIUXCS JaHHBIX. KoHcTpyupoBanue u
MojenrpoBanue. Pabora B Manbix rpymnmnax. AHATH3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
peiienue, aeiictus. [IpeacraBinenue pe3ynbTaToB MapHOM, IPYNIOBoil AesrenbHoCcTU. [lonroroBka
COOOILIEHUH U T0KJIa/10B. YUYacTHE B TUAJIOIe€ B COOTBETCTBUU C IIPABUJIAMH PEYEBOI0 IOBEICHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TEJ. Y CJI0BUS paBHOBECUSI. MOMEHT CHUJIBI.
[IpaBuno momenTtoB. Llentp TsxecTu. MccienoBanue pa3nuyHbIX MEXaHUYECKUX CHCTEM.
KomOuHMpoBaHHbBIE 3a]]a41, UCTIOTB3Ys YCIOBUS PAaBHOBECHS.

Ilpaxmuxa: 3roroBnenue paboTaromiel CUCTEMbI OJIOKOB.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

Anamm3 Tabmur, rpadukoB, cxem. I[louck oOBsICHEHUS HAOIIOAAEMBIM COOBITHSIM.
Omnpenenenre CBONCTB MPUOOPOB MO YepTEk)aM U MOJENSIM. AHAIN3 BO3HUKAIOMIUX MPOOIEMHBIX
cutyanuii. HaGmromare aeiicTBHe MPOCTHIX MEXaHU3MOB. [103HAKOMHUTBCS ¢ (PU3UIECKON MOJICITHIO
«abcomoTHO TBEpAOe Tenmo». PemaTh 3aaum Ha TpUMEHEHHE YCIOBUA(IIpaBHIIa) PaBHOBECHS
ppuara. [lpumensTe ycioBue (IPaBWIIO) paBHOBECHsS] phluara Juisi OOBSICHEHUS JIEUCTBUS
pa3MYHBIX HMHCTPYMEHTOB, HCIOJB3YeMbIX B TeXHUKe M B ObiTy. COopka mnpubGopoB u
KOHCTPYKIUH. McIoib30BaHWe W3MEPHUTEIbHBIX IMPUOOPOB. BhIMONHEHWE J1a0OpaTOPHBIX U
MPaKTUYEeCKUX paboT. J[MarHocTMKAa W yCTpaHEHHE HEHCHpaBHOCTEW MpubopoB. BeicTpamBaHue
TUIIOTE3 HA OCHOBAHMM MMEIOIIUXCS JaHHbIX. KoHCTpyrpoBanue u MojaeinpoBanue. BrinoiHeHne
3aJJaHUH [0 YCOBEPILIEHCTBOBaHMIO MPUOOPoB. PazpaboTka HOBBIX BapuaHTOB OMbITOB. PazpaboTka
Y TIPOBEPKA METOJIUKH DKCIIEPUMEHTATHHOM paOOTHI.

PabGora B Mmanbix rpymnmnax. AHaTU3UPYIOT, BBIOMPAIOT M OOOCHOBHIBAIOT CBOE pEIEHUE,
nercreus. [IpencraBneHne pe3ynbTaTOB NApHOW, TIPYIIIOBOM AesTenbHOCTH. [loaroroska
cooOmeHnit U A0kIaa0B. OCyIIEeCTBISIOT CaMOOIICHKY, B3aMMOOIICHKY JAESITeNTbHOCTU. Y4acTHe B
JIMajore B COOTBETCTBUU C MPABUIIAMH PEYEBOTO TTOBECHUSI.

8 ki1ace

TenJioBble sIBJIEHUS.

TennoBoe pacmmpenue Ten. Ilpouecchl TMUIaBieHWss W OTBEPACBaHUS, HCHApPEHUS W
KoHJleHcanuu. Teronepeaayda. BiakHOCTh BO3/lyXa Ha pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. Habnrogenue tasHus npaa B Bojae. 2. CKOPOCTH UCHApeHUsl Pa3IMuHbIX
)kuakoctei. 3. TensoBsie ABUTATENN OYAYIIETO.

Jlabopamopnvie pabomui: 1. VI3MeHeHUsT NIUHBI Tella MPH HArPEBAHUU U OXJKICHHUH. 2.
OtnuBka napaduHoBoro conparuka. 3. Habmonenue 3a muaBneHueM Jibaa 4. OT 4ero 3aBUCHUT
CKOPOCTh HCTIapeHus KUAKOCTH? 5. HaOnroaeHne TerionpoBOAHOCTH BOJIBI U BO3AYXA.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

CamocTosaTenbHO (OPMYIUPYIOT MMO3HABATEIbHYIO 3aJady. YMEIOT C MOMOIIbIO BOIPOCOB

00bIBaTh HEOCTAOIYI0 HHpopMaluio. Vcrnonbp3oBaHue U3MepUTeNbHBIX TPUOOPOB. BrinoaHeHue
7a00paTOPHBIX U MPAKTHUECKUX paboT. J[MarHocTHKa M yCTpaHEHHE HEeHCIpaBHOCTEH MpHOOpPOB.
BeicTpanBaHue TrumoTre3 Ha OCHOBaHMM MMEMOIIUXCS  JaHHBIX. KoHcTpympoBanue u
MoJienupoBaHye. BrINoiaHeHne 3ajaHuil 10 YCOBEPIIEHCTBOBAHUIO MpUOOpOB. PazpaboTka HOBBIX
BapHaHTOB OMBITOB. PazpaboTka M NpoBepka METOAMKM SKCIEpUMEHTaIbHOM paboThl. PaboTa B



MaJIbIX Tpymnax. AHAIM3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE peEIIEHHE, JCHCTBHUSA.
IIpencraBnenue pe3ysibTaTOB IApPHOM, TIPYIIIOBOM JACATEIBHOCTH. Y4acTHE B JUajore B
COOTBETCTBUU C IIPABIWIAMH PEYEBOTO NTOBEICHUS.

DJleKTPUYeCKHUEe ABJICHUS.

Mukpomup. Mogenu aroma, cymecrBoBaBmue 10 Hadana XIX. HMcropus OTKpeITHS U
NEeHCTBUS TajlbBaHUYECKOro 3jeMmeHTta. lcrtopus cosnanus snektpodopHoil MamuHbl. OmBIT
BosbTa. Dnexkrpuueckuii TOK B 3JIEKTPOJIUTAX.

Jemoncmpayuu: 1. Monenu atoMoB. 2. ['aqbBaHMYECKHE AJIEMEHTHL. 3. DIeKTpohOpHOU
MaiuHsbl. 4. OneiTel BonbTa u 'anbBanu.

Jlabopamopnwvie pabomsi: 1. Co3nanue ralbBaHUUECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPE/CTB.
2. DNEeKTPUYECKUM TOK B )KMJIKOCTSX CO3JaHMsI «30JI0TOTO KIIFOUHKAY .

Xapaxmepucmuka 0CHOBHbIX U008 0esAMeNbHOCTIU.

YpaBisioT CBOSH IMO3HABATEIILHON M y4eOHOU JEATEeIhHOCTHIO MOCPEICTBOM IOCTAaHOBKHU
HeNel, MIaHUpOBaHUs, KOHTPOJIS, KOPPEKLIUH CBOUX JIEHCTBUN M OLICHKH YCIIEHIHOCTHU YCBOCHHS.
CpaBHHMBAIOT CHIOCO0 M pPE3yNbTaT CBOMX JACUCTBHHA C 00pa3oOM — JIMCTOM CONPOBOXKICHHA.
OOHapyxuBalOT  OTKJIOHeHHs.  OOIyMbIBalOT ~ HPUYUHBI  OTKJIOHEHUH.  OCYIIECTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Hcnonp30BaHre U3MEPHUTENHHBIX NPUOOPOB. BrinonHeHne 1abopaTOPHBIX U MPAKTHUYECKHUX
pabot. [lmarHocTHMKa W yCTpaHEHHE HEWCHpaBHOCTEH mnpuOOpoB. BricTpamBanme rumore3 Ha
OCHOBaHUU UMEIONINXCS JaHHbIX. KOHCTpyHpoBaHUe U MOIETUPOBAHUE.

DJIeKTPOMarHuTHbIE SIBJICHUS.

MarnutHoe monie B BemiecTBe. MarHuTHasi aHoManusi. Maruuthele Oypu. PazHoBugHOCTH
AIIEKTPOU3MEPUTEIBHBIX PUOOPOB. Pa3HOBUIHOCTH AIIEKTPOABUTATENIEH.

Hemoncmpayuu: 1. HarnsaHOCTh OBEICHUS BEILIECTB B MarHUTHOM moJe. 2. [IpesenTanuu o
MarHuTHOM TIojie 3eMJIM W O MarHuTHeIXx Oypsx. 3. JlemoHCTpauusi pa3HOBUIHOCTEH
AIEKTPOU3MEPUTENBHBIX TPUOOPOB. 4. HarisiHOCTh pa3HOBUHOCTEH 3IIEKTPOIBUTATENEH.

Jlabopamopnwvie pabomei: 1. UccnenoBanue pa3nuyHbIX 3JIEKTPOU3ZMEPUTENLHBIX TPUOOPOB.

Xapaxmepucmuka 0CHOBHbIX U008 0eSAMENbHOCTIU.

YpaBisioT cBOel MO3HABATENbHON M y4eOHOU AeATeIbHOCThIO MOCPEICTBOM MOCTAaHOBKHU
Lenel, MIaHUpOBaHUsl, KOHTPOJIS, KOPPEKLUN CBOMX JIEHCTBUI M OLIEHKH YCHEIIHOCTH YCBOEHHUS.
CpaBHUBAIOT CIOcOO0 M pe3yinbTaT CBOUX JEHUCTBUH C 00paslioM — JUCTOM COINPOBOXKIACHHUS.
OO6nHapyxuBalOT  OTKJIOHEHHs.  OOIyMBIBalOT ~ HPUYUHBI  OTKJIOHEHHUH.  OCyIECTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

VcTouHUKH CBeTa: TEIJIOBBIE, IIOMUHECLIEHTHBIE, NCKYCCTBEHHBIE. M3roTOBIEHNE KaMeEpHI -
o0CKypa M WuCclle[JoBaHHE H300pakeHHs C TMOMOINBIO MoJelIH. MHOrokpaTHoe H300pakeHue
IpeIMeTa B HECKOJBKUX IUIOCKHMX 3€pKajiaX. M3roTOBUTH NEPUCKON U C €r0 MOMOIIBIO NPOBECTH
HaOmoneHus. IlpakTuueckoe HCMONB30BAaHME BOTHYTBHIX 3€pKal. 3pUTENbHBbIE WILTIO3UH,
MOPO’KJIAaEMBbIE IIPEIOMIIEHNEM cBeTa. Mupaxu. Pa3Butue BosokOHHON ontuku. Mcnomb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu: 1. Paznudnble UCTOUYHUKH cBeTa. 2. M300pakeHne mpeaMera B HECKOJIBKUX
MIOCKUX 3epkanax. 3. M3o0paxkeHue B BOTHYTHIX 3epkanax. 4. Mcmonp3oBaHHe BOJOKOHHOM
ONTUKU. 5. YcTpoiicTBO poTOannapaToB, KHHOIIPOEKTOPOB, KaJIEHJ0CKOIIOB.

Jlabopamopuvie pabomwr: 1. W3rotoBieHwe Kamepsl - O0OCKypa U UCCJIEIOBaHHE
n3o0pakeHust ¢ momoublo Mojenu. 2. [IpakThueckoe mpUMEHEHHE IIJIOCKUX 3epkai. 3.
[TpakTHyeckoe HUCIONb30BaHUE BOTHYTHIX 3epKai. 4. M3roroBieHue mnepuckona U HaOMIOACHUS C
MOMOUIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

VYpaBistOT CBOEH MO3HABATEILHON M Y4€OHON JEATETBbHOCTHIO MOCPEACTBOM TOCTAHOBKHU

Heﬂeﬁ, IJIaHUPOBAHUA, KOHTPOJIA, KOPPCKINUU CBOUX JIENCTBUI U OIIEHKH YCHICHIHOCTU YCBOCHHH.
Brigensior u (I)OpMYJ'II/Ipy}OT MMO3HABATCJIbHYIO LCJIb. BrinensoT KonuuecTBEHHBIS XapaKTCPUCTUKHA
06’LCKTOB, 3aJaHHBIC CJIOBAMH. HpI/IHI/IMaIOT MO3HABATCIIBHYIO [CJIb W COXPAHAOT €€ IIpU



BBHITIOJTHEHUH Y4eOHBIX JaeicTBUA. OCO3HAIOT CBOM JIeWCTBUA. MIMEIOT HAaBBIKM KOHCTPYKTHBHOTO
OOIICHMS B MaJIBIX TPYIINaXx.

Yesi0BeKk U npupoaa

ABTOMaTHKa B Hamled >xu3HU. [Ipumepsl UCHOIB30BaHUS ABTOMATUYECKUX YCTPOWCTB B
HayKe, Ha Mpou3BojicTBe M B ObiTy. CpenctBa cBsizu. Pamuo u TeneBuaeHue. AJIbTepHATUBHbBIE
UCTOYHUKHU >HEpruu. Bunsl snextpocranimii. Heo6X0o1uMoCTh SKOHOMUH MTPUPOTHBIX PECYPCOB U
MCIIOJIb30BaHUs1, HOBBIX SKOJIOTMUHBIX U 0e30MacHbIX TexHomoruil. Hayka n 6e30macHOCTb Jito/1e.

Hemoncmpayuu: 1. poTomaTtepuabl ¥ CIaiIbl IO TEME.

Jlabopamopuwsie pabomol.: 1.VI3ydenne AeHCTBUN CPEICTB CBS3H, PAIUO U TCICBUICHUS.

Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:

CamocrosTenbHO (POPMYIHPYIOT TO3HABATENBHYIO 3a7ady. YMEIT (MId pa3BUBAIOT)

CIIOCOOHOCTB C IIOMOIIBIO BOIIPOCOB I[O6I>IBaTb HEAOCTAKIIYIO I/IH(l)OpMaI_II/IIO.

®opMbl OPraHu3anny 00pa3oBaTeIbLHOIO Mpouecca:

— TpyIIoBasi;

— WUHJUBUyaJbHAS;

— (poHTANIbHAS.

Benymme TexHosornu:

Hcnonb3yloTess 3JIeMEHThl CIEAYIOIIUX TEXHOJOTUM: MPOEKTHAas, MpPOOJIEMHOI0 OOydeHHs,
UH(OPMALIMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO  MBIIUICHUS, MPOOJIEMHOr0  JIUaiora,
UrpoBasl.

OcHoBHBIE MeTOABI Pa00THI HA YPOKe:

BenymumMu metogamu o0ydeHHs SIBISIFOTCS: YaCTUYHO-TIOUCKOBOM, METO/I MaTEMaTHYECKOI0
MOJICJTUPOBAHUS, AKCHOMATUYECKUI METO/.

DopMBbI KOHTPOJIA:

Tak kak 3TOT Kypc SIBJIS€TCS JONOJHUTENbHBIM, TO OTMETKAa B Oaiylax HE CTaBUTCS.
VYyanmiics yuuTcsi oLeHUBaTh ce0sl U IPYTUX caM, YTO MO3BOJISIET Pa3BUBaTh YMEHMs CaMOAaHaIM3a U
CHOCOOCTBYET Pa3BUTHIO CAMOCTOSTETLHOCTH, KaK CBOMCTBY JIMYHOCTHU YYaI[ETOCH.

BrisiBieHne mpoOMEKYTOUYHBIX M KOHEUHBIX PE3yJbTATOB YUYAIIUXCSl MPOHCXOTUT 4Yepes3
MPAaKTUYECKYIO IEATEIbHOCTD; 3a4eTHBIE PA0OTHI:

e TeMaTH4ecKasi M0100pKa 3aj1ad pa3InYHOr0 YPOBHS CIOXKHOCTU C IPEICTaBICHUEM Pa3HbIX
METOJIOB pEUIeHHs] B BHUJE TEKCTOBOI0 [OKYMeHTa, TNpe3eHTanuu, GudI-aHUMALUH,
BHIEOPOJIHKA Wi Web — cTpanuibl (caiita)

® BLICTaBKa IIPOEKTOB, MPE3EHTAUM;

® JIEMOHCTpAlUsS SKCIEPUMEHTa, Ka4yeCTBEHHOW 3aJjaud C KAYeCTBEHHBIM (YCTHBIM WA B

BUJC IPHUIIOKCHHA, B TOM YHCIIC, npe3eHTauHeﬁ) OINMMCAHUCM IIpOLECCa Ha 3aHATHH, (bCCTHBaHe
9KCIICPUMCHTOB;, (1)I/I3I/I‘~IGCKI/IC OJIMMITHAJIBI.



KanennapHo-TeMaTH4yecKkoe MIaHUPOBaHUe 7 Kiaace

Ne KomunuectBo
Tewma 3ansaTus .
/ No JacoOB OcHoBHBIE BUIBI YUCOHOU
i TEOp | MpaKTu JeATeIbHOCTH
ust Ka
1. BBegenne (14) [IpuBomuTs  mpUMEpPHl  OOBEKTOB
1 1 BBomnoe 3zamsatue. llenmu w uzydeHus  ¢usuku  (pusmueckue
3aJauu Kypca. 1 SIBJICHUS, ¢dusuueckoe TeJo,
TexHnka 6€301MaCHOCTH. BELLECTBO, ¢busnueckoe mosie).
2. PoJab 3KcnepHMeHTA B 'KU3HU YesaoBeka (34) HaGmronars u aHAIU3UPOBaTh
) 1 CucreMa eIUHHUI, IOHATHE O 1 ¢uznveckue sBIeHUs ((HUKCUPOBATH
IPSIMBIX ¥ KOCBEHHBIX U3MEPECHUAX H3MCHCHMU: CBONCTB OOBEKTOB,
duznyeckuii SKCIIEPHMEHT. CpaBHMBATL HMX M 0000mmaTh).
Bunel puznyueckoro axkcneprMeHTa. [To3HakoMuUTHCS c
2 2 | [lorpemHocth wu3MepeHus. Bumbl 1 9KCIIEPUMEHTAILHBIM METOJIOM
IIOIPEIHOCTEN U3MepeHus. Pacdér UCCIICIOBAHUS NIPUPOABI
IIOrPEIIHOCTH U3MEPCHUA. (BOCTIPOM3BO/IUTB, (bUKCUPOBATH
W3MEHEHHUS CBOICTB 00BeKTa,
aHanu3upoBaTh. COOpka MpuOOPOB U
KOHCTPYKLUH. Hcnons3zoBanue
U3MEPHUTENbHBIX puOOpOB.
3 3 1 Bemonnenne  n1a0opaTOpHBIX |
JIaboparopHas pabota IpakTHYeCKUX padot. JlmarHoctuka u
«3mepenne oObemMa  TBEPIOTO yCTpaHEHHE HEHCIIPaBHOCTEH
tena». llpaBunma  odopmienus npubopoB. BeicTpanBanue runores Ha
nm1abopaTopHOi pabOTEHI. OCHOBaHUHW UMECIOIINXCS TAHHBIX.
3. Mexanuka (84) Auamms  Tabmun, TrpadHKOB, CXeM.
4 1 PaBHOMEpHOE U HepaBHOMEpPHOE 1 [Tonck o0OBscHEHUs HaOII0/1aeMbIM
JIBHKEHHSI. coObiTusiM.  OmpezneneHue CBOMCTB
5 5 I'padmueckoe npezcTaBiIeHne 1 npuOOpPOB MO YEepPTEKaM M MOJEINSIM.
JIBHOKEHUS. AHanmM3 BO3HHUKAIOIIMX MPOOJIEMHBIX
Pemenne rpadumyeckux  3aaad, cutyanuii.  M3o00paxaTh  cucremy
7 7 | pacueT myTH U CpPeOHEN CKOpPOCTH 1 KOOpJUHAT, BBIOUPATH TEJIO OTCUETA U
HEPABHOMEPHOTO JIBUKECHHUS. CBSI3BIBATH ero C CUCTEMO
[TonsiTHE WHEPIMH W HHEPTHOCTH. KoopauHaT. Vcronb3oBaTh cUCTEMY
8 4 Lentpobexnas cuna. [Ipumenenue 1 koopauHAT TUISE U3YyYCHUS
JTaHHBIX (U3HYECKUX TIOHATHH B MPSIMOJIMHEHHOTO ~ JIBIKCHHS — Tela.
KHU3HECSITENILHOCTH YelIOBEKa. Co6opka mnpuOOpOB M KOHCTPYKIMI.
9 5 | Cuna ynpyrocty, cuna Tpenus 1 Hcnonb3oBanue MU3MEPUTEIIBHBIX
TaboparopHas pabora npuOOpOB. Brimonnenue
«UccnenoBanue 3aBHCHUMOCTHU 1abOpaTOpHBIX M MPAKTHYECKHX
10 6 | cHIBl yIIPYTOCTH, BO3HUKAIOUICH B 1 pabot. JlnarnocTuka M ycTpaeHue

NpY>XHUHE, OT CTeTeHu Aedopmarun

MIPY’KAHBD).

HEUCTIPAaBHOCTEN puOOpPOB.
BricTpanBanue TUIIOTE3 Ha




OCHOBAHMU  HUMEIOIIMXCA  JaHHBIX.
KoHcTpynpoBanue U MoieIMpoOBaHUE.

Brimosnenue 3aJaHuN o
YCOBEPILIEHCTBOBAHUIO puoOOpPOB.
JIaGoparopHas pabora Pazpabotka HOBBIX BapHUaHTOB
11 7 | «Onpenenenue K02 puLeHTa onbIToB. Pa3paboTka u mpoBepka
TPEHHS HA TPUOOMETPEY. METOIMKHU AKCIIEPUMEHTAIBbHON
pabotel. PaboTa B ManbIx Tpymnmax.
AHaIM3UPYIOT, BBIOMPAIOT u
O00OCHOBBIBAIOT ~ CBOE  peIICHHE,
IEUCTBUSL. [IpencraBnenue
a6 5 pe3yJIbTaTOB  MAPHOW, TPYINIIOBOU
IjI OpatopHas pabota NEeATEIbHOCTH. YUYacTue B JIHAJIOTe B
12 8 «iccnenosatme 3aBHCHMOCTH COOTBETCTBHUHM C IIpaBUJIaMH PEUCBOI0
CHJTBI TpEeHUs oT CHJIBI [OBEEHHSL,
HOPMAJIBHOTO JTaBJICHUS.
4. I'mapocraruka (124)
13 1 | IlnotHOCTh. 3anaua uaps ['mepona.
Pemienne 3agad  IOBBIICHHOM
14 2 | CIIOXKHOCTH Ha pacyeT IUIOTHOCTH Ananu3 TabOnui, TrpadMKOB, CXEM.
BEIECTBA. Ilouck oOBsACHEHUS HAOIIOAAEMBIM
Pemenrie  3a1a4  MOBBIMICHHOMN coObiTusiM.  OmpenereHue CBOWCTB
15 3 CJIIO)KHOCTH Ha pacyeT IUIOTHOCTH puOOpPOB IO YEepTEKaM U MOJIEISM.
BEIIEeCTBA. AHanmM3 BO3HHUKAIOIIMX MPOOJIEMHBIX
16 4 JlaBieHne KUIKOCTHU M ra3a. 3aKoH cutryanuu. Cbopka mpubopoB 1
Ilackars. KOHCTPYKIHUU. Hcnonb3oBanue
17 5 | Coobmaromuecs cocyp. HU3MEPUTEIIbHBIX puOOPOB.
Beimonnaenue 1abopaTOPHBIX u
8 6 JlaGopaTopHas pabora 5
1 MpaKTUYECKUX paboT. JlmarHocTuka u
«M3roToBnenue Mojenu (OHTaHA» .
yCTpaHEHHE HEUCIIPaBHOCTEH
JlaGopaTopHas paborta
19 7 npuOOpoB. BricTpanBaHue rumnore3 Ha
«M3roToBnenue Moaenu (HOHTaHA
OCHOBAaHMHM HMECIOIMHUXCS  JIaHHBIX.
3akoH [lackans. JlaBinenue B
KonctpynpoBanue u MojenupoBaHue.
JKUJIKOCTSIX M Ta3ax.
20 8 Pabora B MaJTbIX rpymnmnax.
['unpaBnuyueckre MaluHBbIL.
AHaIM3UpPYIOT, BBIOHpAIOT u
Coobmarommecst CoCy/bl. N
00OCHOBBIBAIOT ~ CBOE  peELICHHE,
21 9 BrrTankusatomias cuina. 3akoH JeHCTBHSL. IIpesicTaBnenue
Apxumena. PE3yNbTaTOB  MApHOW,  IPYIIIOBOI
JlabopatopHast pabora JIeSITENTbHOCTH. IToaroroBka
22 10 «BI)ITa.TIKI/IBaIOHIaﬂ ciiia. 3aKoH COO6HI€HI/H71 W JIOKJIaJIOB. VYyactue B
Apxumena. JUajaore B COOTBETCTBUHU C IIPaBUIAMM
23| 11 biok 3anau Ha 3akon [lackans, peYeBOTO MOBEACHUSI.
3aKOH ApxuMena.
24 12 brok 3aga4d Ha 3axoH Ilackans,
3aKOH ApXuMmena.
5. Craruka (104) Anamu3 Tabnuiu, TpaguKoOB, CXEM.
25 1 | Briok. Peruar. ITonck 0OBsCHEHUS HAOIIOAAEMbBIM
PaBHOBecue TBepABIX TE. Y CIOBHS CO6I%ITHHM' Onpezenenne  cBokicTs
26 2 | paBHOBecUsl. MOMEHT CHJIBI. XPH OpOB 110 HepTeKam l\éoﬂemM'
TIpaBHITO MOMEHTOB. HAN3 BOSHMKAIOIIMX MPOGIEMHBIX
cutyanuii. HaOmromate  nmelicTBue
Lentp Tsxectu. Uccnenosanue
27| 3 MEXaHHU3MOB.

PA3IMIHBIX MEXAHNYCCKUX CUCTCM.

IPOCTBIX




28

KomOunmnpoBaHHbIe 33124,
HCIIOIB3Ys YCIOBHS PaBHOBECHS.

29

KomOunmnpoBaHHbIe 3314,
HCIIOIB3Ys YCIOBHS PaBHOBECHS.

30

Pabora Hax mpoekToM «brokm.
JIaboparopHast pabota
«M3roroBnenue paboraroiei
cucreMbl 6J10k0B». OdopmiieHne
paboTHI.

31

PaGora Hax nmpoekToM «BIIOKm».
JlaGopaTopHas pabora
«U3roToBnenue padoraromieit
cucteMbl 0J10K0BY». OdopmiieHne
paboThI.

32

Pabora Hax mpoekToM «biaokm.
JIaboparopHast pabota
«M3roroBnenue paborarorei
CHCTEMEBI OJIOKOBY.

33

Odopmnenue paboThI.

34

10

3amura IpoeKTOoB.

[TozHakoMuUThCS c bu3nIecKoi
MOJIETIBIO «abcomoTHO  TBEpPIOE
TEIION. Pemrate 3a7a4u Ha
IIPUMEHEHHUE ycnoBusi(TipaBuia)
paBHOBecust  pbryara.  [IpumeHsATh
ycioBue  (IIpaBWJIO)  paBHOBECHS
pplyara i OOBSACHEHMs JAEUCTBUS
Pa3IMYHBIX UHCTPYMEHTOB,
UCIIOJIb3YEMbIX B TEXHUKE U B OBITY.
COopka mpuOOPOB U KOHCTPYKIIHA.
Hcnonb3oBanue U3MEPUTEIIbHBIX
pubOpOB. Brimonnenue
7a00paTOpPHBIX M IPAKTUYECKUX
pabot. JlmarHocTuka M ycTpaHEHHUE
HEHCIIPaBHOCTEH puOOpPOB.
BeicTpauBanue TUIIOTE3 Ha
OCHOBAHMU  HMMEIOLIUXCS  JIaHHBIX.
KoHnctpynpoBanue 1 MoieIMpOBaHUE.

Boinmonnenue 3a/laHui 1o
YCOBEPILIEHCTBOBAHUIO npuOOpOB.
Pa3pabotka HOBBIX BapHaHTOB
ombiTOB. Pa3paboTka u mpoBepka
METOUKU JKCIIEPUMEHTaIbHOU
paboTHI.

Pa6ora B MaJbIX rpymnmnax.
AHanu3upyior, BbIOMpAIOT 51
O00OCHOBBIBAIOT ~ CBOE  peELICHHE,
JEUCTBHS. [IpencraBnenue
pe3yNbTaTOB  MAapHOW, TIPYNIIOBOM
JIESITETBHOCTH. [Tonroroska
coo0IeHn i u JIOKJIaJIOB.
Ocy1ecTBIsIOT CaMOOIICHKY,
B3aMMOOLICHKY JESATEIIBHOCTH.

Yyactue B gUanore B COOTBETCTBHU C
IIpaBUJIaMH pCUYCBOI'0 IMOBCACHUS.




KanengapHo-temaTudeckoe mjiaHupoBanue 8 kiace

No KomuuaectBo
Tema 3anaTHA
i/ No 4acoB XapakTepucTruKa BUIO0B
i} B TEOp | MpakKTu JESTEIIbHOCTH 00YJarOIIUXCS
ust Ka
1. Beenenue (14)
1 1 BBonnoe 3anstue. Ilenu wu
3a/1a4u Kypca. 1
TexHuka 6€30mMacHOCTH.
2. TemnoBble siBjaenusi (12 1)
Paznoobpazue TEIIOBBIX
2 1 | aBnenuii. TemmoBoe pacmupeHue 1 CaMOCTOSTENBHO dbopmymEpyIoT
TEIL. [O3HABATEJIbHYIO 3aJa4yy. YMEKWT ¢
JlaboparopHast pabora TTOMOIIIBEO BOTIPOCOB JI0OBIBATH
3 2 | «3MeHeHus [UIMHBI Tela IpU 1 HEJIOCTAOLLYIO MHMOPMALHIO.
HArpEBaHNK 1 OXJTAXKIICHUNY . Hcnonb3oBanue U3MEPUTETBHBIX
Tennonepenaua  HaGmronenue TPUGOPOB. BhIHOMHEH e
4 3 | TeIONPOBOHOCTH BOJBI u 1 Ma0oOpaTOpHBIX U NPAKTHYECKHX
BO3/yXa. pabor. JIMarHocTMKa M yCTPaHEHHUE
JlaboparopHast pabota HEHUCIIPAaBHOCTEH puOopOB.
5 4 <<H3M§P6Hﬂe YACTBHOH 1 BeicTpanBanue TUIIOTE3 Ha
TCIIIIOEMKOCTH pasInIHBIX OCHOBAaHMM HUMCIOIIMUXCA  JAHHBIX.
BCIICCTBY. KoHcTpynpoBaHue U MOJICIMPOBAHUE.
[lmaBnenue u  OTBEpJICBaHUE. Brimonnenue 3aaHmit o
6 5 | JIaboparopHast pabora «OTIuBKa 1 YCOBEPIICHCTBOBAHHIO IpHUGOPOB.
napaguHOBOIO COIATHKAY Pazpabotka HOBBIX BAPUAHTOB
JlaboparopHast pabora ombiTOB. Pa3paboTka u mpoBepka
7 6 | «<HaGmogenue 3a  IDIaBICHUEM 1 METOMKH SKCIIEPHMEHTAIIbHOM
JIBJA» pabotel. Pabora B MayibIX Tpymmax.
8 7 Pemenne OJIMMIIMAIHBIX 3aaa4 1 AHaJ'II/ISI/Ip}IIOT, BLI6I/IpaIOT u
Ha YPAaBHCHHUC TCIIJIOBOT'O banaHca 000CHOBBIBAIOT CBOE peuienue,
9 8 PGHIG“HI/IG OJIMMITMAJIHBIX 3a1a4 1 JIEUCTBUSL. [IpencraBnenue
Ha pacyeT TEIUIOBBIX MPOLECCOB pe3yJIbTaTOB napHoﬁ, r’pyr[r[OBQf/'I
10 9 Ha60paT0pH;{ KpI/ICTaHHOFpa(I)I/II/I. 1 NEeSITeIbHOCTH. YUYacTHE B IUAJIOTe B
Vcmapenue n koHxeHcaus. Ot COOTBETCTBHUH C MPABUIAMH PEYCBOTO
11 | 10 | uero 3aBUCHT CKOPOCTb HCHAPEHHs 1 TIOBCICHUA.
KHUJKOCTHU?
Cocras aTMocQepsl,
12 11 Ha0II0/IeHNE nepexoja 1
HEHACBIIIEHHBIX napoB B
HACBIIICHHBIC.
13| 12 BrnaxHocTh BO3AyXa Ha pa3HBIX 1
KOHTHHEHTAX
3. DuexkTpuyeckue sBjeHus (849) YpaBIiA0T CBOEH NO3HABATEILHON U
14 1 Mukpomup. Mopenu aroMma, 1 y4eOHOI ACATEIILHOCTEIO
CyIIIECTBOBaBIIME 10 Hayana XIX IIOCPEACTBOM  IIOCTAHOBKM  LIEJIEH,
15 2 Hcropust OTKpBITUS U JEUCTBHUSA 1 TUIAHNPOBAHHA, KOHTPOJIA, KOPPEKIMH
rajJbBaHUYECKOI'O DJIEMEHTA CBOUX ACUCTBUU U OOCHKH
16 v Ucropus co3zganus anexTpodopHoit 1 YCIICIHOCTH YCBOCHMA. CPaBHVHBaIOf
MAaIlMHbI crocod U pe3ynbTaT CBOUX JCHCTBHIA
17 4 OneiTel  Bosbra. Dnextpuueckuii 1 ¢ obpasiom - JTHCTOM
TOK B 9JIEKTPOJIHTAX. COIIPOBOKICHUSI. OO6HapyKUBaIOT




Pemenne omuMmuamHbIx 3amad Ha

oTkioHeHHs. OOIyMBIBAIOT MPUYUHBI

18 1 N
3aKOHBI TIOCTOSITHHOTO TOKa OTKJIOHEHHI. Ocy1iecTBISIOT
Habntonenue 3aBucuMocTu CaMOKOHTPOJIb U B3AUMOKOHTPOJIb.
COIMPOTUBIICHUS TIPOBOTHUKA OT Hcnonp3oBanue U3MEPHUTENBHBIX
TEMIIEPATYPHI. npuOOpoB. Boinonnenue
JIaGoparopHas paboTa 7a00paTOpPHBIX W NPAKTUYECKUX
«OrnpeeneHnue CTOMMOCTH pabot. [ImarHocTuka ¥ yCTpaHEHHUE
19 M3PacX0I0BAaHHOM AJIEKTPOIHEPTUU HEUCIIPABHOCTEMN puoOopOB.
10 MOIIHOCTH MOTPEOUTENS U TIO BeicTpanBanune TUIOTE3 Ha
CUETUHKYY. OCHOBaHMM HUMEIOIIMXCA  JIaHHBIX.
20 PellleHIe ONMMMINATHbIX 33134 . KoucTpynpoBanue 1 MoieTupoBaHue.
Ha TEIJIOBOE JEHCTBUE TOKA
4. 3ﬂeKTp0MaFHI/lTHbIe siBjieHus (34) praBHSIIOT CBOCH ITO3HABATEIbHON H
21 DJIEKTPOMAarHUTHEIE SIBJICHUSL. 1 yueOHoii ACATCILHOCTBIO
DIIeKTPOU3MEPUTEIbHBIC TPHOOPBHI. TIOCPEACTBOM  ITOCTAHOBKH  LICJICH,
MarnuTtHas anoManusi. MarHuTHbIE IJIAHUPOBAHHUSA, KOHTPOJISA, KOPPEKIUHA
22 6ypu 1 CBOUX JEHCTBUN u OLICHKH
YCHEIIHOCTU ycBOeHUsl. CpaBHUBAIOT
crocod u pe3ynbTaT CBOUX JCHCTBHIA
P c obOpasiom — JTUCTOM
23 aSHOBHAHOCTH 1 COTIPOBOXKACHHUS. OO6HapyKuBaroT
SJICKTpO/BUTATCICH. oTksIoHeHHs. OOQyMBIBAIOT MPUYUHBI
OTKJIOHEHHI. OcyuiecTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
5. Onrtuyeckue siBjenus (74)
Hctounuku  cBeTa:  TEIJIOBBIE, N .
24 1 VYrpaBisitoT CBOE MO3HABAaTEIbHOU U
JIFOMUHECIICHTHBIC .
yaeOHOU JESTEIIbHOCTHIO
DKCIEPUMEHT HaOJII0ICHHE. .
MOCPEJCTBOM  TOCTAaHOBKHU  LIETIEH,
MHuorokpatrnoe n300paxkeHue
25 MJIAHUPOBAHMS, KOHTPOJISI, KOPPEKIIUH
npeAMeTa B HECKOJIBKUX TIJIOCKUX M .
CBOMX hi (97 (4332171 u OIICHKHU
3epKajax.
YCHEIIHOCTA YCBOCHUS. BBIACIAIOT U
N3roroBuTh mepHUCKOl M C €ro
26 6 dhopMynupyroT MMO3HAaBATENbHYIO
MTOMOIIBIO TPOBECTH HAOTIOACHHUS
OMOTIBIO POBEC Tone 1enb.  BBIIENSIOT  KOJWYECTBEHHBIE
27 IIpakTiyeckoe HCIONb30BaHNE XapaKTEePUCTUKH OOBEKTOB, 3aJaHHbIE
BOTHYTBIX 3€pKaj CJIOBaMH. [IpuHnMaroT
3puTenbHbIC ULTIO3UH, MO3HABATENbHYIO II€]Ib U COXPAaHSIOT
28 IIOPO>KIaEMBIE ITPETOMIIEHUEM 1 €e IpU  BBHINOJIHEHHMM  y4EOHBIX
cBeta. Mupaxu. nerictBuil. OCO3HAIOT CBOM JIEUCTBUSI.
29 Pa3BuTHE BOJOKOHHOM ONTHKH. 1 VMeroT  HaBBIKM  KOHCTPYKTHBHOTIO
OOIIeHHs B MaJIBIX TPYIIIaX.
30 Hcnonk30BaHne 3aKOHOB CBETA B 1
TEXHHUKE
6. YenoBek u npupoaa (44)
31 ABTOMAaTHKa B HallleH )KU3HU . 1
CamocTosiTenbHO dbopMynupyroT
MO3HABATENbHYIO  33Jayy. YMeIoT
32 Pajwo u Tenesunenue 1 (WM pa3sBHBAIOT) CIIOCOOHOCTH €
IIOMOIIBIO BOIIPOCOB OOBIBATH
AJBTepHATUBHBIC HCTOYHUKN
33 . 1 HEJI0CTAIOITYI0 HH(POPMAIIHIO.
SHEepruu. Buapl anexkTpocTaniuit
34 Hayxka ceronnsa. Hayka n 1

0e30IMacHOCTh JIoJeH.




IIpunoxenne 1

Kpurepun ouenku J1abopaTopHbIX padoT WM ONBITA - HCCIIET0OBAHUSA

Kpumepui

AKKypaTHOCTb 0(opMIIeHHs (OnTMcaHue) PabOThI

Hanwnuue prucyHka (CXeMbl) yCTaHOBKU C 0003HAYCHUEM U3MEPSIEMBIX BEIMYUH

Hannune npaBuibHBIX U3MepeHuil (opopmienne usmepennii B Tabiuie, B Bue rpaduka)

Hamumne IMpaBUJIbHBIX BBIYMCIICHUI UM aHAIU3 Ha6HIOIIeHI/ISI

Hanuaue PA3BCPHYTOr0 BhIBOAA, OTPAKAIOIICTO CYIIHOCTh U3Yy4aCMOTI'0O ABJICHUSA C YKa3aHUCM
KOHKPCTHBIX PE3YyJIbTATOB

Ipuioxkenne 2

KpnTepml OLICHKH 3aIIUTHI IIPOCKTA

Kpumepui

MaTepI/IaJ'I AOCTYIICH U HAYYCH, HACHU PACKPBITHI. KauecTtBeHHOE M3I0XKEHTE COACPIKaHUA: YCTKasd,
I'paMOTHas p€ub, IIEPCCKA3 TCKCTA (,Z[OHYCKaeTCSI 3a4UTBIBAHUC I_[I/ITaT); HauooJIee BaXKHEIE IIOHATHA,
3aKOHBI U (bOpMy.]'IBI JAUKTYROTCS JUIS 3allUCH.

Harnsagnoe MMpEaACTaBJIICHHUEC MaTCpUajia (C HUCIIOJBb30BAHHUEM CXECM, qepTemeﬁ, PUCYHKOB,
HUCIIOJIB30BaHHC Hpe3eHTaI_II/II/I)

Hcnons3oBaHue MPAKTUYCCKUX MHHH-HUCCIIeT0BaHUM (HOKa3 OHBITa)

KauecTBeHHBIEC OTBETHI Ha BOIIPOCHL CﬂymaTeJIefI 10 TEMC

Yetko chopMyIHpOBaHbl BIBOIbI




Ipuio:xkenue 3

IIpumep oTuyera no J1abopaTopHOil padoTe WJIM ONBITA - UCCIET0BAHUIO

Tema: « »
(OtBeuaet na Bomnpoc: "Ilo kakomy nosoay aenanu?")

Henan:
(OtBewaer nHa Bompoc: "Jlms dyero pgemanu?" BaXHO TOMHHUTH, YTO HWMEHHO Uelb padombl
Hayenueaem HAa 6bl600bl, KOTOPHIC BHI JIOJDKHBI CIIENaTh B KOHIIE JaHHOW pabotel. Llenp momkna
COOTBETCTBOBATH BBHIBO/IAM, a BBIBOIbI - IIOCTABJICHHOM IIEJIH.)

Oo6opynoBanmue:
(OtBevaet Ha Bompoc: "UTo He0OX0auMO TSl BBITIOJIHEHHS paboThI?", a Takke "UeM HaydusIvch
I10JIb30BATHCS 32 BPEMSI BBIIIOJIIHEHUS paboThI?")

Xoxa padoTbI:
(OtBeuaet Ha Bompoc: "Uro genanu?" Ilo cymiecTBy, 3TO KpaTKUil KOHCIEKT BallUX AEUCTBUU C
o0beKkTaMu U 000pyAOBaHHEM. XO0Ja paboThl 3a7aéTcsi B METOJMYECKHX YKa3aHUAX B pasfelie
"Meroauka BBIOIHEHUsT padoThl". "MeToauka" - 3TO TO, YTO MOJDKHBI caenarh. "Xoa paboTs" -
3TO TO, YTO CleJalii B peaabHOoCcTU. KoHeuHO, 0OBIYHO OHM COBIAAAOT!)

Pesyabrars:
(OtBeuator Ha Bompoc: "Uro nHabmomamu?" Wmu: "Uto peructpupoBanu?" Hano npusectu
KOHKpPETHBIE ONHCAHUS CBOUX HAOMIONCHUM WM KOHKPETHBIE pPe3yabTaThl MPOBEAEHHBIX
U3MEpPEHUH, BEIpaXKEHHBIE B COOTBETCTBYIONIHX I (pax. JInbo crenars 3aprcOBKY MPEMapaToB HWIN
PUCYHKOB.)

BapuanTs! npeacTaBieHus pe3ysibTaToB:

1. Onucanue siBIEHUS.

2. Tabnuna.

3. Pucynok. Heobxoaumo noamnucats Ha3BaHUE PUCYHKA U CeNaTh 0003HAYEHUS €0 BaXKHEHIINX
Jieranei.
BeiBOABI:
(OtBeuaror Ha Bompoc: "Uro monsnu?" OTBedass Ha 3TOT BOIPOC CIENYET UCXOIUTh U3 LU
nabopaTtopHOi paboThl. DTON paboTOIl BBl YTO-TO AOJHKHBI ObUIM JJOKa3aTh, BOT U HAMMIIUTE, YTO
’K€ UMEHHO BbI JIOKA3aJIH. )

IIpunioxenne 4

Peduiexcust od0yqaromerocs (B KoHIe J1a00paTopHOil padoThI)

A noHan(a), ymo...

661710 UHMeEpecHO...

6b1710 mpyoHo...

menepob a4 moay...

A noyyecmeosas(a), ymo...
A npuobpen(a)...
A Hayvunca(-nace)...

Yy MeHA nosay4unocs ...

MeHsA yousuno...

NN N N N N N

mernepob A Xo4y...
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1. bapkosckas C.E. Pabouas mporpamma BHEYPOUHOH JAeATENLHOCTH MO (husmke
«®D3uka B 3amadaxy.

2. Bbopucora T.A., Jlonckas M.B. PaGoudast nporpamma BHEYpPOUHOU ACATEIHHOCTH 11O
¢usuke «3a cTpanunamu yuyeOnukay, 2015.

3. 3amaunuk «COopHUK 3a1a4 1o ¢pusuke misa 7-9 kimaccoy» Jlykammk B.U., FiBaHOoBa
E.B., 17-e uzn., M.: «IIpocsemenner, 2005.

4, 3omotoB B.A. Bompockl u 3amaun no ¢usuke B 6-7 kiaccax. [locobue nmst
yaurtene. 3-e uz., aoi. u nepepadot. M., [Ipoceemenue, 1970.

S. Munskosa P.JI., Ceupunenko JI.K. IIpoBepounsie 3aganus no ¢usuke B 7, 8 u 10
KJaccax cpenneit mkonsl: Ku. as yuurens. — M. [Ipocsemienue, 1992.

6. [Tepeimkua A.B. IlpenogaBanue ¢usuku B 6-7 kiaccax cpeanent mkoubl: [Tocobue
s yautens/ A.B. Ilepeimkun, H.A. Poguna, X.J[. Pomosckas. — 4-e u3a., nmepepabd. — M.:
IIpocsemenue, 1985.

1. Cusvkuna B.C. Pabowas mporpamMMa BHEYpOUYHOW JIESTEIBHOCTH TO (hU3HKE
«OBpucTrueckas gpusmuka», 2016.
8. Tynpunnckuit M.B. KauectBeHHbie 3a1aun 1o ¢pusmke B cpeaHent mkosne. [locooue

s yauteneit. U3g. 4-e, nepepabort. u gom. M., [lpoceemenue, 1972.
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1. Buptyansasie 1aboparopusie padoThl o dusuke 7-9 knaccsl / ABTopsl: Kyapsiosa
T.I'., KynpsiBues A.A., k.¢d-M.H. PeixukoB C.b., K.¢.1. I'psasnos A 1O.

2. OtkpeiTas pusmka 2.5, 9acthb 1.

3. [Ipe3enTanuu k ypokam (usuku c caiitoB laTepHera.

4, 3aHUMaTeIbHbIE HAy4yHbIE OMBITHI JUIsl JeTeill. [DnekTpoHHbIM pecypc]. — Pexum
nocryma:  http://adalin.mospsy.ru/l_01 00/l 01 10o.shtml#Scene 1. - (Jlara oOpareHus
31.08.2018).

5. Komnexnus: €CTECTBCHHOHAYYHBIC JKCIIEPUMEHTBI. Poccuiickui
0011eo0pa3oBaTeIbHBIH ropTan [OneKTpOHHbIN pecypc]. - Pexum JOCTyIa:
http://experiment.edu.ru/. - ([lara o6pamienus 31.08.2018).

6. [TpaBuna odopmienus gabopaTOpHBIX paboT [DneKkTpoHHBIH pecypc]. — Pexum
nocryma:  http://kineziolog.su/content/oformlenie-laboratornyh-rabot. —  (Jlara  oOparenus

31.08.2018).
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