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1. TIlosicHuTeNbHAA 3alIUCKA.

[IporpamMma BHEYpPOYHOH JIEATEIBHOCTH «DKCIEPUMEHTapUil 1O (HU3UKE» SBISETCS
IIPOrpaMMoil 00IEHHTE/VIEKTYaJIbHOT0 HATIPABJICHHUS

10 CPOKYy peajnmu3anum: 1 rox;

110 0COOCHHOCTSAM Pa3BUTHS: O0ILEH;

YPOBEeHb IPOrpaMMbl: 0a30BbIi;

dopma o0yuenusi: ounas;

pexuM 3aHATHI: 3 Yaca B HEJIEIIO;

JIaHUpyeMasi ayautopusi: 12-15 ner.

AKTYaJIbHOCTD CO3/1aHUS NPOrPaMMBbl.

Cornacho ®I'OC BHeypouHas JAESTEIBHOCTb paccMaTpUBAETCS KakK CIELHaIbHO
OpraHM30BaHHAs JIEATEIbHOCTh OOyUJaIOUINXCA B paMKaX BapHaTUBHOM 4yacTH 00pa30BaTeIbHOTO
I1aHa. DTO COBOKYIHOCTh BCEX BHJIOB JAESTEIBHOCTU yYalllUXCsl, B KOTOPBIX pelIeHue 3aiad
BOCIIUTAHMUS JOCTUTAeTCs Haubosee ycremHo. BrHeypounas pabota 10 TpeaMETy
OpUEHTHpPOBaHA Ha CO3/IaHUE YCIOBUM i1 HE(POPMAIBbHOTO OOILIEHUS YYalUXCS U UMEET
BBIPAKEHHYIO BOCIUTATEIbHYIO U COLMAIbHO-NIEAarOTHYECKYI0 HAIPABIEHHOCTb, B YaCTHOCTHU
CIOCOOCTBYET BCECTOPOHHEMY Pa3BUTHIO (PU3NUYECKOTO MBIIIIEHHS 00ydaromuxcs 7-9 Ki1accos.

Taxxe, uCxoAss W3 3alpoOCOB YYaCTHUKOB 00pa30BaTENBbHOTO Mpolecca: YYEHUKOB,
ponuTenei  BBISICHWUJIOCH  3aMHTEPECOBAHHOCTH B HEOOXOIUMOCTH  (OPMHUPOBAHUS
€CTECTBEHHOHAyYHOW KapTHUHBI MHpa Yy OOY4YalOIMXCS, MPAKTUYECKHX M HCCIET0BATEIbCKUX
HaBbIKOB,

Hear mnporpammbl: GOpMUPOBAHHE YCTOMYMBBIX 3HAHMM MO Kypcy (HU3UKH,
HEOOXOAUMBIX JJIsl IPUMEHEHHsI B IPAKTUYECKOM EATEIbHOCTH, IOCTAHOBKU OIBITOB, PEILICHUS
3ajad, JUIsl U3y4eHUs] CMEXHBIX JUCHUIUINH, JUIS IPOAOJIKEHHsI 00pa30BaHusl.

3agayu nporpamMmbI:

MOJrOTOBKA yJalllUXCs K U3YUYEHHIO CUCTEMATHYECKOT0 Kypca (GU3UKH;

(dbopMupoBaHHE U pa3BUTHE OCHOB YUTATEIbCKON KOMIIETEHIIUY;

UCIOJb30BaHNE HMH(DOPMAIMOHHBIX TEXHOJIOTHMHM JUIsl pemeHus 3azxad  (Ioucka
HeoO0xouMo# nHpopMaruu, 0(GOPMIICHHS PE3yIbTaTOB PabOTHI);

(dopmupoBaHue yOSKJEHHOCTH B II03HaBa€MOCTH OKPYXKAIOLIEro MUpPa U JOCTOBEPHOCTH
Hay4YHbIX METOJOB €ro U3y4eHHUs;

(dbopMupoBaHHE Yy Y4YalIMXCsl YMEHUH HaOMoJaTh NMPHUPOJHBIC SIBICHHUS W BBIIOJIHATH
OMBITHI, JIaOOpaTOpHbIE PabOTBl M 3KCIEPUMEHTAIbHBIE MCCIEJOBAHUSA C HCIHOJIb30BAHUEM
U3MEPUTENbHBIX IPUOOPOB, IIMPOKO IPUMEHIEMbIX B IPAKTHUECKOM KU3HH;

(dopmupoBaHue yOSKJEHHOCTH B IIO3HABAEMOCTH OKPYXKAIOLIEro MUPa U JOCTOBEPHOCTH
Hay4YHbIX METOJOB €r0 U3y4eHHUs;

BOCIIMTAHUE MHUIIMATHUBHOMN, OTBETCTBEHHOM, 1leJIeyCTPEMJICHHON JINYHOCTH, YMEIOLIEH
IPUMEHSATh, OJYYECHHBIH 3HAHUS U YMEHUs B COOCTBEHHOM MpaKTHKE.

[Iporpamma «3OkcnepuMeHTapuil 1Mo (HU3MKE» OCHOBAHA HA AKTUBHON JEATENbHOCTU
JieTell, HamnpaBJICHHOW Ha 3apO’KICHUE, HAKOIUIEHWH, OCMBICICHHE U  HEKOTOPYIO
cucreMaTH3anuio Guznyeckoi HHGOpMaIHH.

JlaHHas mporpaMMa  neAarornyecku  LnejecoodopasHa, T.K. OHa  oOecrneyuBaer
Pa3HOCTOPOHHIOK TPONEAEBTUKY (HU3UKH, IO3BOJIAET HCIHOJIb30BaTh B HHIUBUAYAIbHOM
[I03HABATEIbHOM OIBITE peOEHKa pa3jIMyYHbIE COCTABIIAIOLIME €ro CIOoCOOHOCTEH; OoJibIIOe
BHUMaHHE yjensercss (HOpMUPOBAHHIO HABBHIKOB BBINOJHEHHS TBOPYECKUX M J1aOOPAaTOPHBIX
paloT, pemieHuto yriyOJeHHBIX 3agad Mo (U3MKE, YTO CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyaromuxcs NPaKTUYECKUX U UCCIIEI0BATEILCKUX HABBIKOB.

IIporpamMa BHeypO4YHOIi /1eSITEJILHOCTH «JKCIepUMeHTapuii no ¢pusuke» s 7-9
KJIACCA COCTABJIEHA HA OCHOBE NIPOrpaMM:



[IpumepHOi#t OCHOBHOM 00pa30BaTENBbHON MPOTPaMMbI OCHOBHOTO 001ero 0Opa3oBaHMs
(pemenne QenepanbHOro y4eOHO-METOIMYECKOT0 OOBEAMHEHUs MO 00IeMy o0pa3oBaHUIO,
npoTtoko ot 08.04.2021Ne 1/15);

ABTOpcKoil mporpammbl 1o (usuke A.B. IlepbliikuHa BXOZse B COOPHUK pabOUmMX
nporpamMm  «lIporpammbl  o0mieoOpa3oBaTenbHBIX —yupexkaeHui: @Pusuka, 7-9 Kiaccay,
cocraButens: E.H. Tuxonosa «IIporpammsr 001meo0pazoBaTenbHbIX yupexaenuid: dusnka , 7-9
kiacca».- M. lpoda, 2015.

B MOY «COII Ne 4y BHeypouHas AesTEILHOCTh OyIET peaan30BbIBATHCS Yepe3 IEeHTpa
oOpazoBanus «Todka pocray

7 kaacc: 1 4 B HeJelo, Bcero 36 Jac.

8 kacc: 1 4 B Hemeno, Bcero 36 yac.

9 kJaacc: 1 14 B Hezelo, Bcero 36 yac

Ilnanupyemblie pe3yJibTaThbl OCBOEHHS MPOrpaMMbl BHEYPOUYHOIl 1eATEJIbHOCTH
«IKcnepuMeHTaApHiil Mo pu3KuKe» (C UCHOIb30BaHueM ob0opyaoBanus «Touka pocra») B 7-
9 ki1accax.

Peanu3anus nporpaMMel criocOOCTBYET TOCTHXKEHUIO CIEAYIOIINX Pe3yJIbTaTOB:

JIMYHOCTHBIE:

B chepe muuHOCTHBIX YHUBEpCATbHBIX YIEOHBIX AEMCTBUM ydaIIuXcs:

* y4eOHO-IIO3HABATENbHBIII HMHTEpPEC K HOBOMY y4eOHOMY MaTepualy M crocodam
peLIeHNs] HOBOM 3a/1a4H;

* OpHEHTAallMs Ha TMOHUMAaHWE MPHYMH YCTeXa BO BHEYYEOHOU NEATETLHOCTH, B TOM
Yyclie Ha CcaMOaHallu3 M CAMOKOHTpOJIb pe3ysibTaTa, Ha aHAJIW3 COOTBETCTBHS PE3YJIbTATOB
TpeOOBaHUSAM KOHKPETHOU 3a/1auu;

* CHOCOOHOCTHh K CaMOOILIEHKE Ha OCHOBE KPHUTEPHEB YCIEUITHOCTH BHEY4eOHOM
NEeSATENbHOCTH;

Obyuarowuiics noay4um 603MOMCHOCHb O POPMUPOBAHUSL:

* BHYTPEHHEW MO3WLHH IIKOJbHUKA HA YPOBHE IOJIO)KUTEIBHOIO OTHOLIEHUS K IIKOJIE,
MMOHUMAaHMI HEOOXOIMMOCTH YU€HUs, BHIPAKEHHOIO B MpeoliagjaHul yueOHO-[T03HABATEIbHbIX
MOTHBOB;

* BRIP@KEHHON YCTOWYMBOM y4eOHO-IT03HABATEILHOW MOTHUBAIIMH YICHHS;

* YCTOWYMBOTO y4eOHO-TI03HABATEILHOTO MHTEpeca K HOBBIM OOIIUM CIIoco0am peleHus
3aza4.

MertanpeaMeTHble:

B cdepe peryasiTHBHBIX YHUBEpPCAIbHBIX YU€OHBIX IEHCTBUN ydaIIUXCS:

* [UIAHUPOBATH CBOU JEHCTBUS B COOTBETCTBHUHM C MOCTABJICHHOM 3a/1a4eil U YCIOBUSAMHU €€
peanu3aluu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBIIEHHBIC MMPaBUJIa B IUITAHUPOBAHUM U KOHTPOJIE CIIOCO0A PEIICHUS;

* OCYILECTBJIATh UTOTOBBII U MMOLIATOBBIA KOHTPOJIb [0 PE3YNbTATY;

* OLEHUBAThb [PABUJIBHOCTh BBINOJIHEHUS JIEUCTBUSI HA YpPOBHE aJE€KBATHOU
PETPOCIEKTUBHOM OLIEHKH COOTBETCTBHSI PE3yJbTaTOB TPEOOBAHUAM JaHHOM 3a7aud U 3a1a4HOU
obnacry;

* QJICKBaTHO BOCIPUHUMATh MPEAJIOKEHHUS U OLIEHKY YYWUTENed, TOBapullei, poauTenen
U IPYTUX JIOJIEH;

* pa3nuyaTth CIocob U pe3ynbTar JeHCTBUS.

Obyuarowuiica noayuum 803MONCHOCHb HAYUUMCAL:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIC yUeOHbIE 3a/Iauu;

* IPOSIBJIATH MMO3HABATENbHYIO HHUITUATUBY B y4€OHOM COTPYIHHYECTBE;

* CaMOCTOSITENIbHO aJIeKBaTHO OIEHWBATH IPABWJIBHOCTh BBITIOJHEHHUS JCHCTBUS U
BHOCHUTH HEOOXOAMMbIE KOPPEKTUBEI B UCIIOJHEHUE KaK M0 XOAY €ro pealiu3allii, TaKk U B KOHIIE
JNEUCTBUA.

B cdepe no3naBaTesibHBIX YHUBEPCATBHBIX YICOHBIX NEHCTBUI ydaluXCs:



* OCYIIECTBJIATH IMOMCK HEOOXOAMMON HH(OpMAIMM U BBIMOJIHEHUS BHEYYEOHBIX
3aJaHUl C HCHOJIB30BAHHWEM Y4YeOHOH JHTepaTypl M B OTKPHITOM HWH(POPMALMOHHOM
NPOCTPAHCTBE, DSHUUKIONEAWN, CHPABOYHUKOB (BKJIIOYAs  DICKTPOHHBIE, IH(POBHIE),
KOHTPOJIUPYEMOM IIPOCTPAHCTBE

HNHurepHera;

* OCYIIECTBIISTH 3aMUCh ((PUKCANIO) BRIOOPOYHON MH(POPMALIUU 00 OKpYKAIOLIEeM MUpE
u 0 cebe caMoM, B TOM uucie ¢ nomouibo nuHctpymenro UKT;

* CTPOUTH COOOIIEHHS, TIPOCKTHI B YCTHOM U MUCbMEHHOH (opme;

* IPOBOJUTH CPAaBHEHHUE U KJIACCU(UKALIMIO 110 3aJJAHHBIM KPUTEPUSIM;

* YCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U B U3y4a€MOM KpPYyTre SIBJICHUM;

* CTPOUTH pacCyKJeHusi B (hOpME CBSI3M MPOCTHIX CYXIEHUNU 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBaX U CBS3SX;

Obyuarowuiics NOIYYUM 803MONACHOCHb HAYYUMbCA.!

* OCYIIECTBIATh PACHIMPEHHBIM MOMCK HH(OpPMAlMM C MCIOJIb30BAaHUEM PECYPCOB
o6ubnuorek u cetu MHTepHeT;

* 3aMUCBIBATh, (PUKCHPOBATh MHPOPMAIUI0 00 OKPYKAIOIIMUX SBJIECHUSAX C IOMOIIbIO
nactpymentoB UKT;

* OCO3HAHHO U MPOMU3BOJILHO CTPOUTH COOOIIEHHS B YCTHOM M MUCbMEHHOH popme;

* OCYHICCTBJIATH BBIOOp Hambosiee dS(PPEKTUBHBIX CMOCOOOB perieHus 3amad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIOBUI;

* CTPOWUTH JIOTUYECKOE PpACCYXICHHE, BKJIIOYAIOLIEE YCTAHOBJIEHHE MPUYMHHO-
CIIEICTBEHHEIX CBS3EHL;

* MOTYT BBIUTH Ha TEOPETUYECKHA YPOBEHb pEHIEHUs 3a7ad: pEIIeHHE IO
ONPEICICHHOMY IIJIaHy, BJIAJICHUE OCHOBHBIMH IPUEMaMU PEIICHUS, OCO3HAHUS NEATEIbHOCTH
10 PELICHMIO 3a1a4H.

B cdhepe koMMyHHMKATHBHBIX YHUBEPCAITBHBIX YU€OHBIX JCHCTBUN YUAIIUXCS:

* aJICKBaTHO HCIIOJIb30BaTh KOMMYHHUKATHBHBIE, IIPEXKIE BCErO - PEUEBBIE, CPEICTBA IS
peLIeHHs pa3IMYHbIX KOMMYHHKATUBHBIX 33Jja4, CTPOUTh MOHOJIOTMUECKOE COOOLIEHHE, BIIAJETh
IMAJIOTU4ecKo (opMON KOMMYHUKAIMH, UCIOJb3ys, B TOM YMCJE CPEICTBA U MHCTPYMEHTHI
UKT u qucTaHIMOHHOIO OOIIECHMS,

* JIOIIYCKaTb BO3MOXXHOCTb CYILECTBOBAHHMA Y JIIOJEH Pa3IMYHBIX TOYEK 3PEHHSA, B TOM
qucae HECOBMAJAIOIIUX C €ro COOCTBEHHOH, M OpPHEHTHUPOBAThCA HA MO3MLMIO NapTHEpa B
OOIIEeHNH U B3aUMOJICHCTBHH;

* YYUTBHIBaTh PA3HbIC MHEHUS U CTPEMHUTHCS K KOOPAMHALMU PA3JIMYHBIX MO3ULHUNA B
COTPYIHHUYECTBE;

* (hopMynrpoBaTh COOCTBEHHOE MHEHHE U MO3ULIHIO;

* JOTOBAPUBATHCS U MPUXOIUTH K O0LEMY PELIEHUIO B COBMECTHOM 1€ TEIbHOCTH, B TOM
4HCJIE B CUTYalluy CTOJKHOBEHUS UHTEPECOB;

Obyuarowuiics NOIyYUM 803MONCHOCHb HAYYUMbCA.!

* YUUTBIBATh U KOOPJMHUPOBATH B COTPYAHUYECTBE OTINYHBIE OT COOCTBEHHON MO3UIIMU
JIPYTUX JIOJIEH;

* YUUTBIBATh pPa3Hble MHEHUSI U MHTEPEChl 1 000CHOBBIBATh COOCTBEHHYIO MO3UIIMIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHH U MOAX0/I0B K PEIIEHUIO MTPOOIEMBI;

* apryMEHTHPOBATh CBOIO MO3ULUIO U KOOPAMHUPOBATH €€ C MO3ULUAMHU IAPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEr0 PELIeHUsI B COBMECTHO NesITeIbHOCTH;

* 3a71aBaTh BOIPOCHI, HEOOXOAMMBIE AJISI OPraHM3alUU COOCTBEHHON NESITEIbHOCTH U
COTPYIHHMYECTBA C TAPTHEPOM;

* OCYIIECTBJISATh B3aUMHBII KOHTPOJb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHsbIe:

- OpPUEHTHPOBATHCS B SBICHUAX U OOBEKTAX OKPYKAIOLIETO MHpA, 3HATH T'PAHMIBI UX
IIPUMEHUMOCTH;



- MIOHUMATh ONpeeNeHUs (PU3NMUECKUX BEIMYUH U IOMHHTH OIpeeIisoniie GopMyIbl;

- TIOHUMaTh KakuM (PU3NYECKUM TMPHHLIUIAM U 3aKOHAM MOJYMHSIOTCS T€ WIM WHBIC
O0OBEKTHI U SBJICHUS IPUPOIBI;
- 3HAHWE MOJIEIIH MMOMCKA PEIICHUHN IS 3a/1a4 10 (PU3HKE;

- 3HaTb TCOPCTUICCKHUEC OCHOBbI MAaTCMAaTUKH.

- IpUMEYaTh MOJIENH SIBICHUN U 00BEKTOB OKPYXKAIOIIETO MUPA;

- AHAJIM3UPOBATh YCJIOBUC 3a1a4U,

- mepeOpMyIUPOBATH U MOJICTHPOBATH, 3aMCHITH HCXOTHYIO 3a/1a4y JAPYTOi;

- COCTABJIATH IJIaH PCIICHUS,

- BBIIBUT'aTb U MPOBEPATH NMpCAjIaracMbIC I PECIICHUS T'MIIOTC3bI;
- BJIaJ€Tb OCHOBHBIMH YMCTBCHHBLIMU OIICpalldsAMH, COCTABJIAIONIMMU IMOUCK PCHICHUSA

3a7a4M.
2. YueOHO-TEeMATHYECKHIi IJIAH
Ne KosmnuecTBo yacoB
Ilepeuens pa3aesioB, TeM

n/m BCEro TeOpHUs NMPaKTHKA

l. HaszBanue paznena. 7 kjacc

1.1. Beenenue 1 1

1.2. Ponpb skcriepuMenTa B )KU3HU YelloBeKa 3 2 1

1.3. Mexanunka 8 5 3

1.4 I'mapocraruka 12 9 3

1.5 Crarnka 12 9 3

HUTOTO 36 26 10

1. Haszpanue paznena. 8 kiacce

1.1 Beenenue 1 1

1.2. TemnoBkIC SIBICHUS 12 7 5

1.3. DJIEKTPUUYECKUE SBICHUS 8 5 3

14 DNIeKTPOMAarHUTHBIC SIBJICHUS 3 2 1

1.5 OnTuyecKue sIBICHUS 7 4 3

1.6 UYenosek u npupoaa 5 3 2

HTOTO 36 22 14

1. HazBanue pasznena. 9 kiace

1.1 Beenenue 1 1

1.2. Kunemartuka 7 4 3

1.3. JlnHamuka 8 5 3

1.4 Nmiynec. 3akOH COXpaHEHUs 3 5 1

MMITYJIbCa

1.5 Craruka 2 2

1.6 MexaHn4ueckue KoyeOaHus ¥ BOJIHEI 3 3

1.7 DNeKTpOMAarHUTHbIE KOJIeOaHus U 5 5

BOJIHBI

1.8 OnTHka 4 3 1

1.9 ®du3nka aToma 1 aTOMHOTO s]ipa 6 4 2

HUTOTO 36 26 10
HUTOI'O: 108 74 34

3. Coaeprxanue NporpaMMbl BHEYPOUHOIi 1eATeJbHOCTH

7 KJ1ace

BBenenne. BBognoe 3anstue. Lenn u 3anaun kypca. TexHruka 6€30MacHOCTH.

Poanb IKCNIEPUMEHTA B )KU3HH Y€/10BCKA.

6




Teopusa: V3ydnTh OCHOBBI TEOPUU NOTpelIHOCTEN. [lorpemHoCTH NpsSIMBIX U KOCBEHHBIX
U3MEPEHUH, MaKCHUMAJIbHAsl IIOIPEIIHOCTh KOCBEHHBIX W3MEPEHMM, Yy4eT IOrPEIHOCTEN
M3MEpeHui npu moctpoeHuu TrpadukoB. [IpencraBneHue pe3ynbTaToB M3MEpeHHU B (hopme
TaOIUI] ¥ TPAPHKOB.

Ilpakmuxa: OCHOBBI TEOpPUM MOTPEIIHOCTEW NPUMEHATH HPU  BBIIIOJHEHUU
SKCHEPUMEHTAJIbHBIX 3aJa4, IPAKTUYECKUX padboT. (¢ HCHoJIb30BaHMEM O000pyI0BaHUS
«Touka pocra»)

Xapaxkmepucmuka 0CHOBHbIX 6UO08 OeSMENbHOCU.

[IpuBoauTh mpuMepsl 0OBEKTOB M3y4eHUs! pu3uku (Ppu3nuecKkue sSBICHUs, PU3NIECKoe
TeNo, BemecTBO, (usmyeckoe mone). Habmomate u aHanmm3upoBaTh (HU3NUECKUE SIBICHHS
(¢puxcupoBaTh M3MEHEHHS CBOMCTB OOBEKTOB, CpaBHUBATh MX M 0000maTs). IlozHakomMuTBCS C
AKCIEPUMEHTAJIbHBIM METOJOM HcciefoBaHus Npupoasl. COopka MpuOOPOB M KOHCTPYKIIHIM.
Hcnonb3oBaHne M3MepUTENbHBIX NPUOOpPOB. BbinonHeHne 1abOpaTOpHBIX W MPAKTUYECKUX
paboT. JlnarHoctTuka U ycTpaHeHUE HEUCIIPaBHOCTEN

pudopoB. BeicTpanBaHue runote3 Ha OCHOBAHUU UMEIOIINXCS JaHHBIX.

MexaHuka.

Teopusi: PaBHOMEpHOE W HEpaBHOMEpPHOE IBIKEHHWE. ['paduyeckoe mpeacTaBiIeHUE
nBuKeHus. Pemenue rpaduyeckux 3aaad, pacdeT MyTH U CpeIHEl CKOPOCTH HEPaBHOMEPHOTO
neukeHus. [lonstue wHepuunm u uHepTtHOoCcTU. LleHTpoOexHas cuia. IlpumeHeHne naHHBIX
(bu3NYECKUX MOHATUHN B )KU3HEIEATEIbHOCTH UesoBeka. Cuiia ynpyroctu, Ciiia TpeHuUs.

Ilpakxmuka: ViccnenoBaHue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HMKAIOIIEH B MpYXKUHE,
oT creneHu jaedopmanuu npyxussl. Onpenenenue kodpuUIMeHTa TpeHus Ha TpudomeTpe.(c
HcnoJib30BaHueM odopynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHHSI OT CHJIBI HOPMAJIBHOTO JABJICHMUSL.

Xapaxkmepucmuka 0CHOBHbIX 6UO08 OesAMENbHOCMU

Anamu3 Ttabmun, rpadukoB, cxem. Ilomck oOBsicHEeHHs HAOIIOJAEMBIM COOBITHSIM.
Ompenenenre CBOWCTB NpHOOPOB MO 4YEPTEKaM UM MOJCISIM. AHAIW3 BO3HHKAIOIIUX
npo0OseMHbIX cuTyauuid. M300paxars cucteMy KOOpAHHAT, BEIOUPATh TEJIO OTCUETA U CBSI3bIBATH
€ro ¢ cucTeMoil koopauHat. Mcnonap30BaTh cUcTeMY KOOPAUHAT U1 U3y4EeHUs IPSIMOJIMHEIHOTO
nwkeHuss Ttena. COopka mnpuOOpoB W KOHCTpYKUMH. lVcrnonb3oBaHuEe H3MEPHUTEIBHBIX
npubopoB. BeinmonHenue na0oOpaTOpHBIX M MpaKTHYECKMX pPabOT (€ HCMOJIb30BaHUEM
ooopynoBanusi «Touka pocra»). /luarHocTHKa W YCTpaHEHHE HEHCIIPAaBHOCTEH MpUOOPOB.
BeicTpauBaHue TUIOTE3 Ha OCHOBAaHMM HUMEIOLIUXCS JaHHbIX. KoOHCTpyupoBaHue U
MoOJIeIMpoBaHue. BplnosiHeHNe 3aaHuil 10 YCOBEPLICHCTBOBaHMIO IHpuOOpoB. PazpaboTka
HOBBIX BAPMAHTOB OIBITOB. Pa3paboTka M mpoBepka METOAWKH SKCIEPUMEHTAIBHOW pabOThI.
PabGota B MaublX rpymnmnax. AHaIU3UPYIOT, BbIOMPAaOT M OOOCHOBBIBAIOT CBOE pellIEHHE,
nevictBus. [IpencraBienue pe3ynbTaToB MapHOM, TPYNIIOBOM AEATENLHOCTH. YyacTue B uaiore
B COOTBETCTBUU C [IPABUIAMU PEYEBOT0 TIOBEJICHUS.

I'mapocraruka.

Teopua: 3akoH Apxumena, 3axkoH [Ilackans, ruapocTaTM4ecKoe  JaBIICHUE,
COOOLIAIOIIUECS COCY/IbI, THIPABINYECKUE MALIUHBI.

Ilpakmuxa: 3a0ayu: BBHITAIKABAIOLIAs CUJIAa B PA3JIMYHBIX CHCTEMax; MPUOOPHI B 3a7ayax
(cooOmaromuecs cocyzpl, THAPABINYECKAE MALIMHBI, pblUyar, OJO0KM). DKClepUMEHTalbHbIe
3a/laHus:

1)uzmepenue cuibl Apxumena, 2)u3MepeHre MOMEHTa CUJIbl, JISHCTBYIOIIEro Ha phlyar,
3)uzmepenue

pabOTBl CWJIBI YOPYrOCTH TMpH IMOJBbEME Tpy3a C TOMOIIbI MOJBUXHOTO WU
HETIOIBMYKHOTO 0JI0Ka.(C McmoJib3oBaHneM ofopynoBanus «Touka poctay)

Xapaxmepucmuxa 0CHO8HbBIX 8U008 OesIMeNbHOCMU.

Anamu3 Tabmuu, rpadukoB, cxeM. llomck oObsCHeHHS HaOIIOIAEMBIM COOBITHSM.
C6opka mpuOOpoB M KOHCTpYKIMH. Vcrnonb30BaHNe M3MEPUTENBHBIX MPUOOpoB. BrinoaHenue
71a00paTOPHBIX U MPAKTHUECKUX paboT. J(marHoctika u ycTpaHeHHe HeMcIpaBHOCTEH MprOOpoB.
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BbicTpanBaHue rumoTre3 Ha OCHOBAaHMM HMEIOIIMXCS JaHHbIX. KoHcTpyupoBaHue u
MozenupoBanue. Pabora B Maybix rpynmnax. AHaTU3UPYIOT, BBIOMPAIOT M 0OOCHOBBIBAIOT CBOE
pewenue, aeictBus. IlpencraBiieHHME pe3ynbTaTOB MApPHOW, TPYNIIOBOM JEATEIBHOCTH.
[TonroroBka coOOLIEHUI M JOKIAJOB. Y4YacTHE B JHAJOre B COOTBETCTBHM C IpPaBHIAMH
pEYEBOro MOBEICHUS.

CraTuka.

Teopus: bnox. Peruar. PaBHOBecHe TBepAbIX TE. YCIOBUA paBHOBeCHS. MOMEHT CHIIbIL.
[IpaBuno momenToB. LlenTp Tsxectu. MccienoBaHue pa3iMyHBIX MEXaHMYECKUX CHCTEM.
KomOuHMpoBaHHbIE 3a/1a9H, HCIIOB3YS YCIOBUS paBHOBECHSI.

Ilpaxmuxa: VI3roToBNneHHe paboOTaIOMIEel CHCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Anamu3 Ttabmun, rpadukoB, cxem. [loumck oOBsicHeHHs HAOIIOJAEMBIM COOBITHSIM.
Ompenenenue CBOMCTB NpHOOPOB MO 4YEPTEKaM U MOJECISIM. AHAIW3 BO3HHKAIOIIUX
npoOneMHbIX cuTyanui. HaOmogarh nedicTBMe NpOCTBIX MexaHM3MOB. llo3HakoMuThes €
(bu3nuecKoil MOJENBI0 «abCOMIOTHO TBEpAOE Tenoy». Pemarh 3a1aun Ha NMPUMEHEHHE YCIOBHS
(mpaBuna) paBHOBecusi pbluara. IIpuMeHsATh ycioBue (MpaBUIIO) paBHOBECHSI pblyara Jyis
00BsICHEHUS NEHCTBUS PA3IMUHBIX HHCTPYMEHTOB, HCIIOJIb3yEMbIX B TEXHUKE U B ObITy. COOpKa
npuOopoB © KOHCTpyKIuil. lcrnonp3oBanue wu3MepUTENbHBIX NPUOOPOB. BrimosnHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. JIMarHocTuka U ycTpaHeHne HeMCIPaBHOCTEN MpuOOpPOB.
BoicTpanBaHue rumoTre3 Ha OCHOBAaHMM uUMeronuxcs JaHHbIX. KoHcTpyupoBanue u
MoOJlenupoBaHue. BrplMonHeHWe 3aaHuil MO0 YCOBEPIIEHCTBOBaHHIO MpHOOpoB. PazpaboTka
HOBBIX BapHAHTOB OMBITOB. Pa3paboTka u mpoBepka METOAUKH SKCIIEPUMEHTAIBHON paOOTHI.

Paborta B mainbIxX rpynnax. AHaJIU3UPYIOT, BRIOMPAIOT U 0OOCHOBBIBAIOT CBOE pPEIIEHUE,
nevctBuda. llpencraBieHue pe3yabTaToB MApHOM, TIpynmoBoi aesTenbHOCTU. [loaroroBka
cooOUIeHni U 10k1aa0B. OCyIECTBISAIOT CAMOOLIEHKY, B3aUMOOLIEHKY AEATEIIbHOCTU. YUacTue
B IMAJIOTE B COOTBETCTBUU C ITPAaBUIAMH PEUYEBOT0 NOBEICHUS.

8 kiace

TensioBble sIBJICHUS.

Temnosoe pacmmpenue ten. [Iponeccel uaBneHns U OTBEPACBAHNS, NCIIAPEHUS U

KoHJeHcauuu. Teronepeaaya. BinakHOCTh BO3lyXa Ha pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu: 1. HabGmonenue TtasHus apga B Bojae. 2. CKOpOCTH HcCHapeHus
pasIuuHBIX XKUAKOCTeH. 3. TernoBeie ABUTaTEIN Oy TyIIETO.

Jlabopamopmnvie pabomvi(c Mcnogab3oBaHueM oGopyaoBanHusi «Touka pocra»): 1.
V3MeHeHust JUIMHBI TeJla IpY HarpeBaHuu U oxjiaxkaeHuu. 2.01iuBka napauHOBOIO COJIJIATHKA.
3. HaGmonenue 3a muiaBiieHreM Jjbjaa 4. OT 4ero 3aBUCUT CKOPOCTh MCHAPEHHS KUIKOCTU? 5.
HabGnronenue TernionpoBoIHOCTH BObI U BO3yXa.

Xapakmepucmuka 0CHOBHBIX 6UO08 0esIMENbHOCU.

CamocrosTenbHo  (OPMYIHUPYIOT IO3HABAaTEIbHYIO 3a7ady. YMEHT C I[OMOUIbIO
BOIPOCOB JOOBIBAaTh HENOCTAIOUIYI0 HH(pOpMalHio. Mcnoab30BaHHEe U3MEPUTENBHBIX TPUOOPOB.
BeinmonHenue 51abopaTopHBIX M NpakTHYeCKuX paboT. JluarHocTMka U yCTpaHEHUe
HeHcIlpaBHOCTeH NpuOopoB. BricTpanBaHMe TI'MIIOTE3 Ha OCHOBAaHMM HMEIOILUXCS JaHHBIX.
KoHcTpynpoBaHue u MOJEINPOBaHHUE.

BeinmonHenne 3amaHuii MO  yCOBEpPUIEHCTBOBaHMIO NpHOOpoB. Pa3paboTka HOBBIX
BapHaHTOB OMbITOB. Pa3paboTka 1 mpoBepka METOIUKHU SKCIEPUMEHTaIbHON paboTsl. PaboTa B
MalbIX Tpynnax. AHaIU3UPYIOT, BBIOMPaOT M OOOCHOBBIBAIOT CBOE peLIeHHE, IeHCTBHUS.
IIpencraBieHue pe3ynbTaToOB IMAPHOW, TPYNIOBOH JEATENBHOCTH. Y4YacTHE B JUAJIOre B
COOTBETCTBUU C IIPAaBUJIAMH PEUEBOTO MOBEICHUS.

DIIeKTpHUYeCKHe SBJICHUSA.

Mukpomup. Monenu atoma, cymecrBoBasmue 10 Hadana XIX. Mcropus oTkpeiTHsS U
JeUCTBUSL TaJbBaHMUYECKOrO ayieMeHTa. Mcropus co3manHus 37eKTpogopHO MamuHbl. OIBIT
BonpTa. DnekTpudeckuii TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu:(c ncnoap3oBanneM odbopynoBanns «Touka pocTay)
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1. Moznenu atromoB. 2. ['aibBaHUYECKUE 3JEMEHTHI. 3. DeKTpodopHOH

MamuHbl. 4. OnbeiTel Bonera u I'ansBanu.

Jlabopamopuvie pabomwr: 1. Co3naHue TraabBaHUYECKHX DJJIEMEHTOB W3 MOAPYYHBIX
CpelCTB. 2.DJIEKTPUUYECKUM TOK B KUJIKOCTSX CO3JAHUS «30JI0TOTO KIIOUUKA .

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JIEATEIbHOCTH:

VYrpaBnsitoT CBOEM TMO3HABATENIbHOW W y4eOHOW JESITENBHOCTBIO IOCPEACTBOM
MMOCTAHOBKM II€JIeH, TUIAHUPOBAHUS, KOHTPOJS, KOPPEKIMU CBOUX JCHCTBUUA M OILICHKHU
YCHEWHOCTH ycBoeHus. CpaBHUBAIOT CHoco0 M pe3ylnbTaT CBOMX JEHCTBUII ¢ oOpasuom -
JUCTOM compoBOXKAcHUS. OOHAPYKHUBAIOT OTKIOHCHUS. OOMYMBIBAIOT MPUYHHBI OTKIOHCHHIA.
OcyIecTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. VICTIOIB30BaHEe H3MEPUTEIHHBIX IPUOOPOB.
BrinmonHenue mabopaToOpHBIX W MpaKTUYECKUX pabor. JlMarHoctuka W YCTpaHEHHE
HeucnpaBHOCTEeH NpubOpoB. BriCTpanBaHue THUMOTE3 HAa OCHOBAHUM HMMEIOUIUXCS JaHHBIX.
KonctpynpoBanue u MoepoBaHue.

DJIeKTPOMATHUTHBIE SIBJICHUS.

MarunuTHoe 1noJie B BemecTBe. MaruutHast anoManusi. Marautheie Oypu. PazHoBumHocT
AIEKTPOU3MEPUTEIBHBIX TPHOOPOB. Pa3HOBUIHOCTH JIEKTPOABUTATENIEH.

Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanus «Touka pocra»):1. HarnsaHocTs
MOBEJICHUsI BEIIECTB B MarHUTHOM mosie. 2. Ilpe3eHTanmm O MarHUTHOM ToJie 3eMJIM U O
MarHuTHbeIX Oypsx. 3. JleMoHCTpanusi pa3HOBHIHOCTEH JIIEKTPOM3MEPHUTEIBHBIX MPUOOPOB. 4.
HarnsanHocTs pa3HOBHIHOCTEN AJIEKTPOJBUTATEIIEH.

Jlabopamopmueie pabomei: 1. ViccnemoBaHuWe pa3IHYHBIX DIIEKTPOU3ZMEPHUTEIBHBIX
pruOOpPOB.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

VYrpaBasioT CBOEM TMO3HABAaTENbHOW W y4eOHOW JESATENBHOCTHIO TMOCPEACTBOM
IMOCTAaHOBKM II€JIEH, IUIAHUPOBAHUSA, KOHTPOJIS, KOPPEKUMU CBOMX JCHUCTBUM M OLICHKHU
yCHemHocTH ycBoeHUs. CpaBHUBAIOT CIOCOO W PE3ysbTaT CBOMX JEHCTBHHM ¢ 0Opas3iom -
JUCTOM compoBoxkaeHHs. OOHApYyKUBAIOT OTKJIOHEHUA. OOAYyMBIBAIOT MPUYHHBI OTKIOHEHHH.
OcyIecTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onruyeckue siBJICHUSA.

Hcrounukn cBeTa: TEIUIOBBIE, JIIOMUHECLUEHTHBIE, WCKYCCTBEHHbIC. M3roromieHue
KaMephsl -0O0CKypa U HCCIeOBaHHe H300paKeHHs C MOMOUIBI0 MOJeNU. MHOrokpaTHoe
n300paxkeHNe MIpeaMeTa B HECKOJIbKMX IJIOCKHX 3epKajaxX. M3roToBUTh MEPUCKON U C €ro
MOMOIIBI0 TpOBecTH HaOmoneHus. [IpakTuyeckoe UCHONB30BaHUWE BOTHYTBHIX 3€pKall.
3puTeNbHbIE WLIIO3UH, TOPOXKAAEMbIe MPEJOMIIEHHEM cBeTa. Mupaxu. PazButre BOJIOKOHHOU
onTHKU. Mcronb30BaHne 3aKOHOB CBETA B TEXHHUKE.

Hemoncmpayuu (¢ ucnoJib3oBannem odopynoanus «Touka pocray)

1. Pa3nuunbie HCTOYHUKH cBeTa. 2. 300paxkeHue npeaMera B HECKOJIbKUX

WIockuX 3epkanax. 3. M3o0paxenue B BOrHYThIX 3epkanax. 4. Vcnosb3oBaHue
BOJIOKOHHOM ONTHKU.5. YCTpoicTBO (hoToanmapaTtoB, KHHOMPOEKTOPOB, KaJIei10CKOMOB.

Jlabopamopusie pabomwi: 1. H3rotoBneHue kamepbl - OOCKypa U HCCIEIOBaHUE
n300paxeHuss ¢ momomplo Moaenu. 2. IlpakTuueckoe mnpuMEHEHHE IUIOCKUX 3epKai. 3.
[IpakTHyeckoe UCIOIb30BaHNE BOTHYTHIX 3epkall. 4. M3roToBieHne nepuckomna u HabmoIeHUs C
MTOMOIIIBIO MOJIENH.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCHIU.

YopaBinsOT CcBOEH MO3HABAaTENbHOM H  y4eOHOW JESITeNbHOCThIO IMOCPEICTBOM
MOCTAHOBKM 1I€JIE€H, TUIAHUPOBAHUS, KOHTPOJS, KOPPEKIMU CBOUX JCHUCTBUA U OLIEHKHU
YCIIEUTHOCTH YCBOCHHMs. BbimenstoT u (GopMynupylOT MO3HABaTENbHYIO II€Nb. BBIIENSIOT
KOJIMYECTBEHHBIE  XapaKTEPUCTUKH  OOBEKTOB,  3a/JaHHble  cloBaMd.  [IpuHUMAIOT
MMO3HABATENBHYIO 11€JIb U COXPAHSIOT €€ MPU BBIIOJIHEHUN

yueOHbIxX aericTBuil. Oco3HAOT cBoU JeHCTBUS. VIMEIOT HaBBIKM KOHCTPYKTHBHOTO
OOIIEHNS B MaJIBIX TPYIITIaX.

Yes0Bexk U npupoaa



ABromaTuka B Hamell xu3HU. [Ipumepbl UCHOIB30BaHUS aBTOMATUYECKUX YCTPOICTB B
HayKe, Ha TMPOM3BOACTBE U B ObITy. CpencTBa cBsi3u. Panuo u TeneBuaeHue. AJbTepHATUBHBIC
WCTOYHUKHU dHepruu. Bunel anekrpocraniuii. Heo0XoMMOCTh SKOHOMUU MPUPOIHBIX PECYpPCOB
U WCIOJB30BAaHUS, HOBBIX IKOJOTHMYHBIX M Oe30macHbIX TexHojorui. Hayka m Ge3omacHOCTh
JIIOJIEH.

Hemoncmpayuu: 1. poToMaTepualbl U CIARIBI 110 TEME.

Jlabopamopuvie pabomul.: 1.113ydeHne NeHCTBUN CPEICTB CBS3H, PAJIMO U TEICBUICHUS.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

CamocrosiTenbHO  (OPMYIUPYIOT  TIO3HABATENBHYIO  3amady.  YMET  (WiH
Pa3BUBAIOT)CIIOCOOHOCTH € TIOMOIIBIO BOITPOCOB JOOBIBATh HEAOCTAIOIIYIO HH()OPMAIHIO.

9 ki1acc

Kunemaruka

CriocoObl omucaHus MexaHudeckoro IBmkeHus. Cuctema otcueta. IIpsimonuHeiliHoe
nsukenue. [IpsmonnHeiiHoe paBHOMEpPHOE IBUKEHHE 10 TUIocKocTH. [lepemenienre u ckopocTh
MpU PAaBHOMEPHOM MPSIMOJMHEHHOM JBMIXKEHUU MO TIOCKOCTH. OTHOCHTENBHOCTh JBHKCHHUS.
Cnoxenue naBwxeHui. [lpuHIMN He3aBUCMMOCTH JBWKeHUU. KpuBoimHelHOe IBUXKEHUE.
JIBukeHue Tena, OpOLIEHHOrO0 TOJ VYIJIOM K TOPU30HTY. PaBHOMEpHOe MABHMI)KEHHE IIO
OKPYKHOCTH. YTJI0Bas ckopocTh. [lepuon u yactora BpamieHus. CKopocTh

¥ YCKOPEHHE TIPU PABHOMEPHOM JIBHKEHHUH 110 OKPY>KHOCTH.

Jlabopamopnvle pabomul (¢ ncnoib30BaHeM o6opynoBanus «Touka pocTay):

N3ydenue nBuxeHus: CBOOOIHO MaJaIOIIero Teja.

N3yuenne BMIKEHUS 0 OKPYKHOCTH.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

Omnpenenenre CKOPOCTH PABHOMEPHOTO JBIDKEHHUS TPU HCIOJB30BAHMU TpEHaXKepa
«OeroBast JOPOXKKa.

Hctopuueckass peKOHCTPYKIMsI OMNBITOB [lanuies MO ONpeAeNeHUI0 YCKOpPEHUs
CBOOOIHOTO ITaAE€HUS TEIL.

[TpuHtumb! paboThl MPUOOPOB IS U3MEPEHHS CKOPOCTEH U YCKOPEHUM.

[Ipumenenue cBOOOTHOTO MAJCHUS ISl U3MEPEHHUS PEAKINH YeI0BeKa.

Pacuet Tpaexktopuu nBMXEHUA NepcoHaxkel paccka3on P.Pacro.

Xapaxmepucmuka OCHOBHBIX U008 OeAmelbHOCMU: UYTEHUE W OOCYKIEHHE TEeKCTa
cTaTeil MHTEpPHET-CaWTOB, OOCYXKJEHHE MOKIAJ0B W MpPE3CHTALMH, COCTABIIEHHUE U pELICHUE
3a/1a4, o0CcyxkIeHue croco0oB pemieHus (moaroroska k OI'D o ¢pusuke).

JAnnamuka

Nuepunaneubie cucremsl orcuera. Cuna. 3akoHsl HproToHa. J[BmkeHHE Tena Moj
JNeMCTBHEM HECKOJBKUX CHI. JIBM)KEHHE CHUCTEMBbl CBSI3aHHBIX Tell. J[MHaMuKa paBHOMEPHOTO
JBUKCHHSI MaTepHAIbHON TOYKHU MO OKpyxkHOCTU. Knaccel cui. 3aKOH BCEMHUPHOTO TSITOTCHHUS.
JIBuxkenue miaaHer. FICKyCCTBEHHBIE CITYTHHKH.

Conneunas cucrema. Mcrtopust pazButusa mnpenactaBieHuit o Bcenennoil. CtpoeHue u
3BoJIronua BeeneHnoit.

Jlabopamopnvle pabomul (¢ NcnoJb30BaHeM 06opynoBanus «Touka pocTay):

N3mepenue maccel Tena ¢ UCHOJIb30BAHMEM BEKTOPHOTO pa3iiokeHus cuibl. M3yueHue
KMHeMAaTUKH W JWHAMHKA pPaBHOYCKOPEHHOTO JBIKEHHUA (Ha TpUMepe  MAaIIMHbI
ATtByna).l3yuenue TpeHus CKOIbKEHUS.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

Ucropuueckass pexoHCTpyKuusi onblToB KynmoHa u  AMOHTOHA 1O OINPEAEIICHHUIO
BEJIMYMHBI CUJIBI TPEHUSI CKOJIb)KEeHHUSI. [lepBble MCKYCCTBEHHbBIE CITYTHUKU 3€MIIH.

Kak oTnnvaroTcss MexaHWYecKre MpOLEecChl Ha 3emile OT MEXaHUYECKHX IPOLECCOB B
kocMoce? Tena ConHeuHol cucteMbl. OTKpBITUS HA KOHYUKE TIEPA.

Xapaxkmepucmuka OCHO8HBIX 6U008 OesmeNbHOCmuU. 4YTeHUEe M OOCYKIECHHE TEeKCTa
cTaTeii MHTEPHET-CAaWTOB, OOCYXKJECHHE MOKIAJ0B W MPE3CHTAIUN, COCTABIEHHWE U pElIeHUE
3aja4, o0cykJieHre crnoco0oB pemrenus (moaroroska k OI'D no ¢usuke).
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HMmnyabce. 3akoH coXxpaHeHMs] HMITYJIbCA

Wmnynec. M3MeHeHue wummynabca MaTepuanbHod Toukd. Cucrema Ten. 3aKoH
COXPAaHEHUs UMITYJIbCa.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

PeaktuBHoe nBmwxkenue B mnpupoxae. Paccienosanme JITII ¢ mnomompbro 3akoHa
COXPAaHEHHUs UMITYJIbCa.

Xapakxmepucmuka OCHOBHBIX 6U008 OesAmelbHOCmU: YTEHUE U OOCYKJIEHHE TEKCTa
cTaTeii MHTEPHET-CAWTOB, OOCYXKJECHHE JOKIAI0B M IPE3CHTALNH, COCTABJICHHWE M pEIICHUE
3a51a4, 00CyKIeHHe crioco00B pemeHus (rmoAroroka k OI'D o gusuke).

Cratuka

PaBHoBecue Tena. MomeHT cuibl. YClIoBUS paBHOBecUs TBepaoro tena. lIpocteie
MEXaHU3MBI.

Jlabopamopnvie pabomui(c HcoJb30BaHHEM 00opynoBaHus «Touka pocTa»):

Ormpezenenre NEHTPOB MACC PA3IUYHBIX TeJ (TPH CrIocoba).

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

[IpumeHeHre MpOCTHIX MEXaHHW3MOB B CTPOUTENBCTBE: OT 3E€MJISIHKM J0 HeOockpeoda.
HccnenoBanue KOHCTPYKLMU BEJIOCUIIEA.

Xapaxmepucmuka OCHOBHBIX U008 OeamelbHOCmU: YTEHUE U OOCYXKJIEHHE TEeKCTa
cTaTel MHTEPHET-CalTOB, OOCYXKJEHHE NOKIAJ0B W MpPE3CHTAlMH, COCTAaBIIEHUE U pElIeHHE
3a1a4, oocyxkIeHrne crnoco6oB pemieHus (moaroroka k OI'D o dusnke).

Mexannyeckue KoJe0aHUsI U BOJHBI

Mexannyeckue kosnebanus. [IpeoOpa3zoBanue sHeprun Npu MEXaHUYECKUX KOJICOAHUSX.
Maremaruueckuii U TNPYXKUHHBIH MasTHUKU. CBOOOJHBIE, 3aTyXaloUIMe U BbIHYXKJIECHHBIE
koJsiebanus1. Pezonanc. Mexanudeckue BOTHBL. [|TMHA 1 CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopuvie pabomul (¢ Hcnoab30BaHuEeM 00opyaoBanus «Touka poctay):

N3yuenune konebaHMil HUTSHOTO MasiTHUKA.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

CrpyHHBIE MY3BIKaJIbHbIE HMHCTpYMEHTHl. KoiiebarenbHble CHCTEMBI B MPHUPOAE U
TEXHHUKE.

Xapaxmepucmuka OCHOBHBIX U008 OeamelbHOCmU: YTEHUE W OOCYXKIEHHE TEeKCTa
CTaTeWHHTEPHET-CAalTOB, OOCYXXJIEHHE MAOKIAJO0B M IPE3EHTAIUil, COCTaBJICHHWE U pELICHUE
3a/1a4, o0CykIeHnecrnocoooB pemeHus (moarotoska k OI'D o ¢pusuke).

JIEKTPOMATHUTHBIE KOJ1e0AHUS U BOJIHbI

[lepemennbiii  snexkTpudeckuid  Tok. KomeOarenbHbIi  KOHTYp. BBIHYXIEGHHBIE |
cBoOOIHBIE DMEKO0JIe0aHns1. DM BOJIHEI U UX CBOMCTBA.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

[IpuHuunel  paguocBsi3u W TeneBUAeHUS.Bnusaue OM  u3inydeHMl Ha KUBBIE
opranu3Mbl. U3roToBiaeHne ycTaHOBKH JUIsl IEMOHCTPAIMH OMBITOB 110 OMU.

OnextpoMmarautHoe wusnydenne CBU-meuun.lcTropuueckass peKOHCTPYKIUS OIBITOB
Awmrmepa.

Xapaxmepucmuka OCHOBHBIX U008 OesamelbHOCmU: YTEHUE W OOCYKIEHHE TEeKCTa
CTaTeHHHTEPHET-CAaUTOB, OOCYXJEHHE MAOKIAJOB M TMPE3EHTAIMi, COCTaBJICHHWE U pelIeHUE
3aza4, 00CcyxIeHnecnoco6oB pemieHus (moaroroska k OI'D mo ¢uszuke).

Onrtuka

Ucrounuku cBera. [leficTBus cBeTa. 3aKOH MPSIMOJMHEMHOTO paclpOCTPAHEHUs CBETA.
3akoHOoTpakeHus cBeTa. [locTpoeHne n300paxeHmii B IIOCKOM 3epKaje.

3aKOH TPEJIOMJIEHUS CBETAa Ha IUIOCKOW TPAaHUIE JIBYX OJHOPOIHBIX IPO3PAUYHBIX
cpen.llpenomnenne cBera B mpu3me. Jlucnepcus cBera. SIBI€HHE TMOJHOTO BHYTPEHHETO
orpaxenus.JIua3pl. Tonkue nuH3bL [locTpoenne wu300pakeHUil, CO3AaBaEMBIX TOHKHUMH
nuH3aMu. ['na3 u 3penne.OnTudeckue mpruOOpsI.

Jlabopamopnvie pabomul(c HCOIb30BaHHEM 000pynoBaHus «Touka pocTa):

DKcnepruMeHTalbHask TPOBEpKa 3aKOHA OTPAKEHUS CBETA.
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N3mepenue nokasaTesns IpeaoMIICHUS BOBI.

N3mepenune GOKyCHOTO pacCTOSIHUS COOUPAIONICH TUH3EI.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Ucropust uccienoBanusi CBETOBBIX SIBJICHUM.

Ncropuueckas pekoHCTpyKLus Teneckona ["anunes.

H3roTtoBieHue Kaneingockona.

Xapakxmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU: YTEHUE U OOCYKJIEHHE TEKCTa
CTaTeHMHTEPHET-CAiTOB, OOCYX/IEHHE [OKJIAZI0B W TPE3CHTAIMH, COCTABICHHE W pEIICHUE
3a51a4, 00CYKIeHHEeCI0c000B permieHus (moarotoka k OI'D no usuke).

®u3nka aToMa U aTOMHOI0 AApa

Crpoenue aroma. [loryomienue M ucmyckaHue cBeTa aToMamu. OnTuueckue
cnekTpbl.OnbiTel  Pesepdopna. Ilnanerapuas mozens atoma. CTpoeHue aTOMHOTO sijipa.
3apsI0BO€ UM MaccoBO€ 4YHUCHA. SepHble CHIbl. OHEpPrust CBSA3M AaTOMHBIX sJiep. 3aKOH
paavoakTUBHOrO pacnana.Anbda- u Oera-pacnansl. [IpaBuna cmemnleHus. JnepHble peaxiuu.
llenennie wu cuHTe3 saep. Snpepnas oHepretuka. HMcrounuku osHepruum ConHna u
3Be31.Peructpanns sAOEepHbIX M3JIy4eHUN. BiusHHE paguoakTHUBHBIX W3JIYYEHUU Ha KUBBIE
opranu3msbl. JlozumeTpusi. IKOJIOTUYECKHE MPOOJIEMBI SIIEPHON YHEPTETHUKH.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

Hcropus nzydenus atoma.

Namepenue KI1J] conreunoit 6arapen.

HeBuanmbie n3mydeHus B CIIEKTPE HArPETHIX TEJL.

Xapaxmepucmuka OCHOBHBIX U008 OeAmelbHOCmU: YTEHUE W OOCYKJEHHE TEeKCTa
cTaTel MHTEPHET-CaWTOB, OOCYXKJEHHE NOKIAJ0B W MpPE3EHTAlMH, COCTAaBIIEHUE U pEeLIeHHE
3a/1a4, o0CcykIeHrne croco6oB pemieHus (moaroroka k OI'D o dusnke).

@®opMbl OPraHu3annu 00pa3oBaTeJbLHOI0 MpoIecca:

- TpyNIoBas;

- UH/IMBUyaIbHas;

- ¢hpoHTaNIbHAS.

Beaymue TexHo0ruu:

Hcnonb3yroTcss  3J€MEHTHl  CIAEAYIOIIMX TEXHOJOTHH: MPOEKTHas, MPOOJIEeMHOTO
o0OyueHus, uHHOPMAIMOHHO-KOMMYHUKALIMOHHAS,, KPUTHYECKOTO MBIIIJICHUS, MPOOIEMHOro
JManora, urposasi.

OcHOBHBIE MeTO/IbI PA0OTHI HA YPOKe:

Benymumu  metomamu o0ydeHHs]  SIBISIFOTCS:  YaCTHYHO-TIOMCKOBOHM,  METOA
MaTeMaTH4eCKOr0 MOICTUPOBAHUS, AKCHOMAaTUYECKHI METO/.

D opMBbI KOHTPOJIS:

Taxk kak 3TOT Kypc IBIISI€TCS AOMOJHUTENBHBIM, TO OTMETKa B 0alax HE CTABUTCA.

VYyamuiicss y4duTcsl OLIEHUBATh ceOsi U APYruxX cam, 4YTO TO3BOJISIET Pa3BUBATh YMEHUS
caMOaHaIM3a U CIOCOOCTBYET pPa3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOWCTBY JIMYHOCTH
yuainierocs. BeisiBjieHHe MPOMEXKYTOUHBIX M KOHEYHBIX PE3YJNbTAaTOB YYAIUXCA MPOUCXOIUT
Yepe3NnpakTUIECKYIO IS TEIIbHOCTh; 3a4eTHBIE PaOOTHI:

* TeMaTH4eckas MOoJ0OpKa 3aqad pa3IMYHOTO YPOBHS CIOKHOCTH C TMPEACTaBICHUEM
Pa3HBIXMETOJOB PEIICHHS B BUJE TEKCTOBOI0 JOKYMEHTA, NMpe3eHTauuu, (pudm-aHuManum,
BHIeOpOIMKaI WED - crpanuubl (caiita)

* BBICTABKa IMPOEKTOB, MPE3EHTALUN;

* IEMOHCTpAIHsI SKCIIEPUMEHTa, KAYeCTBEHHOH 3a/1aull ¢ Ka4eCTBEHHBIM (YCTHBIM HIIM B
BUJICTIDUJIOKEHMS, B TOM 4YHCJE, TMpPE3eHTaleil) ONHWCAHMEM TMpolecca Ha 3aHATHH,
(hecTUBANEIKCIIEPUMEHTOB; (PU3NUECKHUE OJTUMITUA/IBI.
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KajengapHo-treMmaTruieckoe mjiaHupoBaHue 7 Kiace

Ne Hara Tema ypoka Hcnoab3oBanue [IpUM
I/ | IPOBEACHHUS 000py10BaHNS LIEHTPA | €YaHU
ILlnan | ®akr €CTECTBCHHOHAYYHOH | €
1 TeXHOJIOTHYeCKOi
HANIPABJIECHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBonnoe 3amstme. llenm wu3amaum | KomnberotepHoe
1 Kypca.TexHuka 6€301acCHOCTH. 000py1I0BaHNE
2. Pojib hKcniepuMeHTAa B JKU3HU YesioBeka (34)
Cucrema eMHUIL, TTOHSITHE O KommnsrorepHoe
2 MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIX 00opynoBaHue
OuU3NYECKUI HKCIIEPUMEHT. OGopynoBanue TUTSE
Bunel pusndeckoro skcriepuMeHTa. JIEMOHCTpanuil
[TorpenraocTs w3MepeHus. Bus
MOTrpeIHOCTEN n3Mepenus. Pacuér
3 MOTPENTHOCTH U3MEPEHHUSI.
JlaGopaTtopnasi pabota OGopynoBanue 1Jis
«3mepenne oO0bema TBEp0ro 71ab0paToOpHBIX paboT U
tenay». [IpaBuna odpopmienus YUEHUYIECKUX OTIBITOB
4 nabopaTopHO pabOTHI.
3. Mexanuka (84)
PaBHOMEpHOE M HEPAaBHOMEPHOE OGopynoBaHue 1Jis
5 JIBIDKCHHS. 71a00paTOPHBIX PadboT U
I'padmueckoe npeacraneHue YUEHUYECKUX  OIBITOB
6 TIBYOKEHU. (Ha 0a3e KOMIIJIEKTOB
Pemenne rpaduyeckux 3amad, s OI'D)
pacuer myTu U CpeaHell CKOpoCTH
7 HEPAaBHOMEPHOTO JIBM)KCHHUS.
[ToHsiTHE UHEPIIMH U UHEPTHOCTH.
8 enTpobexxHas cuia..
9 Cuna ynpyrocru, cuiia TpeHus O6opynoBanue st
JlaGoparopHas paboTa J1a00paTOPHBIX PadbOT U
«HMccnenoBanue 3aBUCUMOCTHU YICHHYCCKHX  OIILITOB
CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B (Ha 0ase KOMIUIEKTOB
HpYXHHE, OT CTENCHH JehOpMaITUH ns OI'D)
10 OPYKHHBD).
JlaGopaTtopHas pabota
«Ornpenenenue kodpduirenrta
11 TPEHUsi Ha TPUOOMETpeE.
JlaGopatopHas paboTa Ob6opynoBanue s
«HccnenoBanue 3aBUCUMOCTH 1ab0paTOpHBIX paboT U
CHWJIBI TPEHUS OT CHUJIBI YUEHUYECKUX OTIBITOB
12 HOPMAJIbHOTO JTABJICHUSD.
4. I'mapocraTuka (124)
13 [InoTHOCTH. 3aaua naps ['epona O6opynoBaHue TS
Pemenue 3ana4 noBeIIIEHHON JIEMOHCTpalun
CJIOKHOCTH Ha pacyueT TUIOTHOCTH
14 BEIIECTBA.
15 Pemrenune 3agay NOBLIIEHHON O6opynoBanue TS
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CJIIOKHOCTH

JlaBiieHME KUJKOCTH M ra3a. 3aKOH

JIEMOHCTpanui

16 [Tackains
17 Coobmarommecs: CoCypl.
Jlaboparopuas paboTa OOGopynoBanue 1Jis
18 «M3roToBiieHNE MOIeH (POHTAHAY 1a00paTOPHBIX PadboOT U
JlaGopatopHas paoTa VUEHUYCCKUX  OIBITOB
19 «M3rotoBienne Moieau GoHTaHA (Ha 0ase KOMILICKTOB
3akon Iackans. [laBnenue B st OI'9
KUJKOCTSX M ra3ax.
IManpaBnuyeckre MalIuHbL.
20 CooOmiaromnuecst COCy/Ipl.
BritankuBaromas cusna. 3akoH O0GopynoBanue TUTSt
21 Apxumena. JIEMOHCTpaIuit
JlabopaTtopnas pabota OOGopynoBanue s
«BbIsicCHEHUE YCIIOBHSI TUTABAHUS 1ab0pPaTOPHBIX padoT |
22 TEI. YUECHUYIECKUX OTIBITOB
biox 3agad na 3axoH Ilackans, OGopynoBaHue JUTS
23 3aKOH ApXuMena. JIEMOHCTpAIHHA
bnok 3amad Ha 3akoH Ilackas,
24 3aKOH ApXuMena.
5. Craruka (124)
bnok. Peryar. O0GopynoBanue VIS
25 JIEMOHCTpaui
PaBHoBecue TBepabix Ten. MoMeEHT
26 cuibl. [IpaBrIIoO MOMEHTOB.
Lentp TSOKECTH. UccnenoBanue | O6opynoBaHue VIS
27 Pa3IUYHBIX MEXaHUIECKUX CUCTEM JIEMOHCTpaIuit
KomOuHMpoBaHHbIE 3a1a4H,
28 WCITIOJIb3YS YCIOBHUS PABHOBECHS.
KomOuHMpoBaHHbIE 33124,
29 WCITIOJIb3YS YCIOBHUS PABHOBECHUS
JlaGopaTtopnas pabota OOGopynoBaHue Jis
«3rotroBnenue padboTaromei 1a00paTOpHBIX paboT u
cucteMbl 0J1okoB». OdopmieHne YUCHHUYECKUX  OIBITOB
30 paboTHI. (Ha 0a3e KOMILJIEKTOB
Pabota Hag npoekToM «biokm. mst OI'D
31
JlaboparopHas paboTa O6opynoBanue ajst
« 3rotoBienue padboTaromIei 1a00paTOpHBIX padoT u
32 CUCTEMBI OJIOKOBY. YYEHHUYECKHUX OIBITOB
JlaGopatopHas pabota Ob6opynoBanue s
«U3rotoBnenue padoTaromen 1ab0paTOpHBIX paboT U
33 CUCTEMBI OJIOKOBY. YYEHHUYECKUX OIBITOB
Odopminenue paboTHI. KommnsrorepHoe
34 obopynoBaHue
35 3ammra npoeKToB.
36 3amura npoeKToB.
KaJIEHIIapHO-TeMaTI/I‘IECKOC INIAHUPOBAHHUC 8 kiacc
‘ Ne ‘ Hara ‘ Tema ypoka ‘ Hcnosb3oBanue [puMeyq
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n/n

MIPOBEACHUSA

Ilnan | dakr

000opy/0BaHMs LIEHTPa
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HalNpaBJICHHOCTeH
«Touka pocra»

aHuce

1. BBenenue (14)

BBonnoe 3ansarue. llenm wusagaum | KommnbrorepHoe
1 Kypca.TexHuka 6€301acCHOCTH. 000py1I0BaHNE
2. TennoBble siByienus (12 u)
PaznooOpaszue  TeruoBbixsiBieHui. | KommbroTepHoe
2 TenoBoe pacimpeHneTer. 000pyTI0BaHNE
JlabopaTtopHnas pabota OGopynoBanue s
«I3MeHEeHMS IUTMHBI TeJia TIPH 1a00pPaTOPHBIX padoOT |
3 HarpeBaHUU U OXJIAXKICHUM. YUEHUYIECKUX OTIBITOB
Tennonepenaua Habnronenue O6opynoBanue TUTSt
TETUTONPOBOIHOCTH BOJIBI U JIEMOHCTpAITHiA
4 BO3/yXa.
JlaGopaTtopnas pabota OGopynoBanue s
«M3mepenne ynenpHOU 71ab0paTOpHBIX paboT U
TETUTIOEMKOCTH Pa3ITUIHBIX YUEHUYECKUX  OIBITOB
5 BEIIIECTBY. (Ha 0a3e KOMIIJIEKTOB
[InaBnenue n oTBEpAEBaHUE. s OI'D
JlabopaTtopnas pabota «OTirBKa
6 napauHOBOTO COJIIATHKAY
JlaGopaTtopnas pabota OGopynoBaHue s
«Habmonenne 3a miaBjIecHHIEM 1a00paTOPHBIX PadboOT U
7 JbJIaY» YUEHUYECKUX OTIBITOB
Pemrenue onuMmnnaageixX 3aga4 O6GopynoBanue VIS
8 Ha ypaBHEHHUE TEIUIOBOTO OajaHca JIEMOHCTpAIUit
Pemenue onuMnuaaHeix 3a1a4 O6opynoBanue TUIS
9 Ha pacy€T TEIUIOBBIX MPOLIECCOB JEMOHCTpAIHii
10 JlaGopaTtopust kpuctaymorpaduu.
Hcnapenue u koHAeHCAUS. Ob6opynoBanue TUIS
11 JIEMOHCTpAIuit
CocraB atmocdephl, O6opynoBanue TUTST
HaOII0ICHHE TTepexoaa JEMOHCTpAIii
HEHACBHIIIICHHBIX MTapPOB B
12 HACBII[EHHBIE.
Bnaxnocte Bo3nyxa Ha pasHbix | OGopynoBaHue TUIS
13 KOHTUHEHTAaX JIEMOHCTpAIUi
3. daekrpuyeckue sipjaenns (84)
Muxkpomup. Mozenu atoMma, O6opynoBanue TUIS
14 cyuiectsoBasiue 10 Havana XIX JIEMOHCTpalui
Wctopus oTKpBITHS U JeHCTBUS KommbrotepHoe
15 rajbBaHUYECKOIO 3JIEMEHTA obopymoBaHue
Uctopus co3znanus 3mekTpodopHOit
16 MalTuHbI
OneiTel BosibTa. Dnekrpudeckuil KomnerotepHoe
17 TOK B JIEKTPOJIUTAX. 00opyoBaHue
Pemenune onuMnuaaHeix 3a1a4d Ha O6opynoBanue TUIS
18 3aKOHBI TOCTOSTHHOTO TOKa JIEMOHCTpAIHA
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HaOnronenue 3aBucuMoctu
COHpOTI/IBJIeHI/IH HpOBO,IIHI/IKa oT

O6opynoBanue
JIEMOHCTpaLui

JJIA

19 TEMIEPATYPHI.
Jlaboparopnas paboTa O6opynoBanue st
«OmnpeneneHue CTOUMOCTH 1ab0paTOPHBIX paboT U
U3PacX0JI0BAHHOM JICKTPOIHEPTHHM | YYCHUYECKHX  OIBITOB
110 MOIITHOCTH MOTPEOUTEIIS U TI0 (Ha ©Oa3ze KOMILIEKTOB
20 CUETUHKY» s OI'D
Pemienne onumnuaaHbIx 3a1a4 O6opynoBanue JUTSt
21 Ha TEINIOBOE ACUCTBHUE TOKA JIEMOHCTpalui
4. DJIeKTpOMATHUTHBbIE siBJIeHus (34)
ONEeKTPOMarHUTHbIE SIBJICHHUS. O6opynoBanue JUTS
22 DNeKTPOU3MEpPUTENbHbIE MPUOOPHL. | TEMOHCTpAIi
MarnutHas anomanusi. Marautaeie | O6opynoBanue JUISt
23 Oypu JIEMOHCTpAIHN
Pa3znoBugHOCTH
24 AJIEKTPOIBUTATEIIEH.
5. Onruyeckue siBjaeHus (74)
HcTodHnKH cBeTa: TEIUIOBBIE, Ob6opynoBanue JUIS
25 JTFOMHHECIICHTHBIC JIEMOHCTpAITHA
DKcrepuMeHT HaOII0IeHHE.
MHorokpatHoe n3o0pakeHue
MpeaMeTa B HECKOJIbKHUX TIOCKUX
26 3epKaax.
M3roToBUTH MEPUCKOIT U CETO O6GopynoBanue TUIS
27 TTOMOTIIHIO TTPOBECTH HAOIIOICHUS JIEMOHCTpAIUit
[IpakTrueckoe UCIoab30BaHUE O6GopynoBanue TUIst
28 BOTHYTHIX 3€pKaJl JIEMOHCTpAIUit
3puTeNbHbIE UIUTIO3UH, O6opynoBanue TUIS
MOPO’KIaeMbI€ MTPETIOMIICHUEM JEMOHCTpAIHii
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJJOKOHHOM ONTHKU
Hcnonb3oBaHue 3aKOHOB CBETa B
31 TEXHUKE
6. YesoBek u npupoaa (54)
32 ABTOMaTHKa B Halllel )KU3HHU . KommbrotepHoe
33 Panuo u renesunenue obopynoBaHue
AnbTepHAaTUBHBIE HCTOUHUKU
34 SHeprur. Buapl AIEKTPOCTAHIINMA
Hayxka ceroans.
35
Hayka u
36 0€3011aCHOCTb JIFOJIEH.
KaJsiengapHo-TeMaTH4ecKoe miiaHupoBanue 9 Kiace
Hara Tema ypoka Hcnosb3oBanue [puMeq
Ne MIPOBEICHUS o0opy10oBaHMs LEHTPA | aHUE
n/n | Ilnan | @akr €CTeCTBEHHOHAYYHOI
H TEXHOJIOTHYeCKOM
HaNpaBJICHHOCTEH

«Touka pocra»
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1. Beenenue (14)

BBonnoe 3ansarue. llenm wusagaum | KommnbrorepHoe
1 kypca.TexHrnka 6€30MacHOCTH. 000py1I0BaHNE
2. Kunematuka (7 4)
Crioco0b1 onrcanus O6opynoBanue JUIS
2 MEXaHUYIECKOTO JIBFKCHUS JEMOHCTpPAITHA
[IpsiMonuHeliHOE paBHOMEpPHOE O6opynoBanue TUTST
JIBIKEHUE 110 TuiockocTu? CMoTps JIEMOHCTpalun
3 U3 KaKOW TOYKH HAOJIIOIaTh
OTHOCHUTENBHOCTD ABHKEHUS. O6opynoBanue JUIS
4 CrnosxeHue IBHKEHUH. JIEMOHCTpanui
Jlabopamopnwvie pabomoi: OGopynoBanue s
«3ydenne NBM>XEHUSI CBOOOTHO 1abopaTOPHBIX padboT U
najaronero tena», «Mzydyenue YUEHUYIECKUX OTIBITOB
S) TIBUKCHHS TeJIa 110 OKPY>KHOCTH
Kak u kyna monerena BuIIHeBas O6opynoBanue TUTSt
KocTtouka? Pacuer TpaekTopuu JIEMOHCTpaun
JIBV>KEHUS TEJT U IEPCOHAKEN
6 pacckasoB P.Pacms o Mionxaysene
Hcropryeckast peKOHCTPYKITUS Ob6opynoBanue JUTSE
oTbITOB ["aymyes 1mo onpeaencHuro J€MOHCTpAaIi
7 YCKOPEHHUS &.
OnpeneneHue CKOPOCTH O6GopynoBanue TUIst
PaBHOMEPHOTO JIBHXKEHUS MpU JEMOHCTpAIHii
HCIOJIb30BAHUHU TPEHAaXeEpa
8 «OeroBas JOPOXKKay.
3. Ilmnamuka (84)
Cuia Bou, crita YO ICHUS UTH O0GopynoBanue TUTS
9 cuia - ¢pusndeckasi BelIuyuHa? JIEMOHCTpAIHii
Jlabopamopnas paboma: OOGopynoBaHue s
10 «/3MepeHune Macchl Teyay 71a00paTOPHBIX PadboOT U
JIBukeHue Tena rnoj aeicTBueM YUEHUYECKUX OTBITOB
11 HECKOJIbKUX CHJI
JIBuKEeHNE CUCTEMBI CBSI3aHHBIX Ob6opynoBanue TUIS
12 TEN JIEMOHCTpaIUit
JlabopamopHuvie pabomsi: | O60pyIOBaHUE IS
«3yueHne TpeHUs CKOJIbKEHUS 71ab0paTOpHBIX paboT U
13 YUEHUYECKUX OTIBITOB
Junamuka paBHOMepHOro ABkeHus | OGopynoBaHue TUIS
14 10 OKPYXHOCTHU JIEMOHCTpAIUit
Uctopus pa3zsutus npenacrasienuit | OGopynoBaHue TUTST
15 o Bcenennoii. CosHeuHas cucreMa. JIEMOHCTpalui
OTKpBITHS HA KOHUUKE TIepa. ObopynoBanue TUIS
[TepBBIe HCKYCCTBEHHBIE CITYTHUKU JEMOHCTpAIHi
16 3emuIH.
4. Umnyabc. 3aK0H cOXpaHeHHs1 MMITYJIbca (39)
17 Kak BBl AXTy Ha30BeTE... KomMmnerorepHoe
18 PeakTuBHOE ABMKEHUE B IPUPOJIE. o0opynoBaHue
Paccnenosanue JITII ¢ nomomisro KomnsrorepHoe
19 3aKOHA COXpPaHEHMsI UMITyJIbCa o0opyoBaHue

5. Cratuka (24)
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Jlabopamopnas paboma: O6opynoBanue st
«OnpeneneHue NEHTPOB Macc 1ab0paTOPHBIX padoT H

20 pa3nuyHbIX TeJ (TpH cr1ocoba)» YUYCHHUYECKUX OTIHITOB
[IpumeHenne npocTeIX MexaHu3MoB | KommbroTepHoe
BCTPOUTENIBCTBE: OT 3EMJISTHKH JIO o0opynoBanue

21 HeboCcKkpeba

6. Mexanuveckue Kojie0aHus 1 BOJIHBI (34)

22 Buibl MasiTHUKOB U UX KOJieOaHU O6opynoBanue JUIs

23 UTto nepeHocur BojHa? JEMOHCTpaIi
KonebarenpHbIE CHCTEMBI B IPUPOJIC

24 UTEXHHUKE

7. DJIeKTPOMATHUTHBbIE KO0JIeOaAHUs U BOJHBI (24)

DKcIiepuMeHTAIbHAS ITPOBEPKa KowmmeroTepHoe

25 cBoiicTB OM BOJIH. 000pyi0BaHKE
Hccnenoranue snexktpoMarautHoro | KommerotepHoe

26 n3nydenuss CBU-neun 000pyi0BaHKE

8. Onruka (44)

. UsrotoBnenne moaenu KommerotepHoe

27 KaJICHTOCKOTIA. 000pyTI0BaHNE
DKcIiepuMeHTaIbHAS TPOBEPKa O6opynoBaHue TUTst

28 3aKOHA OTPAKCHHS CBETA. JIEMOHCTpPAITHA
Jlabopamopnas paboma: OOGopynoBanue s
«M3mepenne mokazaTest 1a00paTOPHBIX PadboOT U

29 MIPETOMIICHHUS BOJIBI» YYCHHUYECKHUX OIBITOB
Kak oTtimnuarorcs nmokaszareinu O6GopynoBanue TUIA

30 MPETOMIICHHUS IBETHOTO CTEKJIA JIEMOHCTpAIUit

9. ®u3uka aToMa ¥ ATOMHOI0 sAaApa (64)

[Tornomenue u ucmyckaHue cBeTa Kommnbroreproe

31 atomamMu. ONTHYECKUE CIICKTPHI. 000pyI0BaHKE
N3mepenne KITA cosHeuHoi | KomnbrorepHoe

32 Oarapeun obopynoBaHue
Brnusinue pagmnoakTUBHBIX

33 W3JIYYCHHUI Ha )KUBBIC OPTaHU3MBI
CriocoObl 3a1UThI OT

34 pa/InOaKTUBHBIX U3ITYUCHHH

35 [Tonw3a paguarum

36 Hroropoe 3ansiTne

4, Oobecneyenue I0MOJHUTEIbHON 001e00pa3oBaTebHON 001IEepa3BUBAKOLIE
NPOrpaMmbl
1. Metonudeckoe obecrieueHue

» ®usuka, 7 knacce/ Ilepoimkua A.B., O01ecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTBIO
«IPODAy»; Axnunoneprnoe obmiectBo «M3narenbctBo «IIpocBemienue» ¢ Pusnka, 8 kiacc/
Iepbimkun A.B., O0mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «JIPODA»; AkunoHepHOe
obmectBo «M3natensctBo «lIpocBemenue» * @usuka, 9 knacc/ [epeimkua A.B., I'yrtauk E.M.,
OOmectBO € OTpaHUYEHHOM OTBETCTBEHHOCTBIO «/IPODA»; AkuuonepHoe 00mIeCTBO
«M3parenscTBo «IIpocsemnienue»

2. MaTepuabHO-TEXHHYECKOe o0ecnieyeHue

Peanusanus nporpamMmel IpeaycMaTpuBaeT POBEACHUE TPAKTUKYMA C UCIIOJIb30BaHUEM
COBPEMEHHOT0 00OpYAOBaHUS, a TaKkKe HAINYMA JT1ab0paTOpHH, 000PYIOBaHUS Il XPaHEHUS U
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0o0paboTku wuHGOPMAIMH, JEMOHCTPALIMOHHOTO 000pynOBaHMs, LHU(POBOTO MHKPOCKOIIA,

y4eOHBIX MHUKPOCKOIIOB.

Hcnonp30BaHus UHTEPHET pecypca B COBPEMEHHOM JEHCTBUTENBHOCTU MpH padboTe C
y4eOHBIX TEKCTaMH, ONPEACTUTEISIMH, BUPTYaJIbHBIMH OHJANH -71a00paTOpPUSAMU JUKTYIOT
HOBbIE TpeOOBaHUS K OpraHu3anuu oOpa3oBaTebHOrO Ipolecca. B pamkax onrTumaabHOTO
BAPUAHTA peaJu3allMd I[POrpaMMbl U JOCTHKEHHUs IIOCTABICHHBIX pE3YJIbTATOB C LEJbIO
dbopmMupoBaHHS Yy pEOAT SIIEMEHTAPHBIX HABBIKOB pabOTHI ¢ OOBEKTAMH HCCIIEOBAHUS,
MPOBEACHUEM JaOOpPaTOPHBIX W OKCIEPUMEHTAIBHBIX pabOT, pacCIIUpPSIOMUX Yy JeTei
MPEJCTaBICHUS 00 HCCIIEIOBATENBCKONM M TOMCKOBOW JESTEIHHOCTH HEOOXOIUMO HMETh B

HaJIMYUU:
HanmenoBanue Koll-Bo Ne ka6,
KommiexT repbapues nemoncrpaimonsiii (TP) 1 (8 mr.) 18
KommnekT nis nabopatopHoro npaktumyma no ontuke (TP)

3 KOMILIL. 8
Kommnext nmns nabopatopHoro npaktumyMma o mexanuke (TP)

3 KOMILIL. 8
KommnekT a1 1abopaTOpHOTro MpakTUMyMa IO MOJIEKYIISIpHOM
dusnke(TP) 3 KOMILI. 8
Hab6op nemoncTpanmonssiii no snexkrpoauHamuke (TP)

3 KOMILI. 8
O6opynoBanue a1 JEMOHCTPAIIMOHHBIX OTIBITOB 110 dusuke (TP)

MHOTO IIT. 8
JlaGopaTopHBIN KOMITIEKC IS y4e0.MpaKT.H MPOCKTHOM JIEATEILHOCTH 8 KOMILL
ectectBo3HaHMIO(TP) (36 wr.) 8
Hoyt6yk cep Ne 2108689148 (TP) 1 . 8
Hoyt6yk cep Ne 2108689198 (TP) 1 . 10
Hudposas madoparopust ajst mKoJIbHUKOB (TP) 2 IIT.
Mukpockomn nudposoii (TP) 5 IIT.
MuorodynkuuonaibHoe yctpoiictBo (M®PY) Pantum (TP)

4 . 8
5. NudopmMannoHHO — MeTOANYECKOE O0ecnieueHne, JuTeparypa
1. BHeypouHast 1esTeIbHOCTh IKOJIBHUKOB. MeToandeckuit
KOHCTpyKTOp: ocodue st yuurenst/ JI.B. ['puropses, I1.B. Ctrenmanos. — M.:
ITpocsemenue, 2011. — 223 c. -. (CtanzapThl BTOPOTO MOKOJIEHHUSA).
2. BueypouHas nedarenbHOCTS. [IpuMepHBlii I71aH BHEYPOUYHOI

NeATeIbHOCTH B OCHOBHOM 1IKoJIe: mocobue s yuurens/. B.I1. Crenanos, /I.B.

I'puropseB — M.: [Ipocsemenue, 2014. —200 c. -. (CtanzapTsl BTOpOro

MTOKOJICHUS).

3. Paboune mporpammsl. Pusuka. 7-9 kiaaccel: yueOHO-METOIUUECKOE

nocobue/coct. E.H. Tuxonosa.- M.:/Ipoda, 2013.-398 c.

4. 3anumarenbHas ¢usuka. [lepensman S.11. — M. : Hayka, 1972.
S. Xouy 6b1Th Kynmubunsim. Dnemanckuit 1.U. — M. : PUL] MK/, 2002.
6. ®uzuka s yBineueHHbIX. Kubanpuenko A.Sl., Kubansuenko M. A.— PoctoB u//L. :

«Dennxcy, 2005.
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1. Kak ctatb yueHsIM. 3aHsATHS 10 (U3UKE IS CTAPUICKIACCHUKOB. A.B.
Xyropckuit, JLH. Xyropckuii, 1.C. Macnos. — M. : ['mo6yc, 2008.

8. @poHTanbHbIe JabopaTopHbIe 3aHATH M0 pusuke B 7-11 kmaccax
o0mieo0pa3oBaTenbHBIX yupexkaeHuid: Kaura ans yaurens./moxa pen. B.A.
Bypoga, I'.I'. Hukudoposa. — M. : IIpocsemienue, 1996. 12

9. ®denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT
[DnexkTpoHHbIH pecypc]. — Pexxum
nocrymna: http://standart.edu/catalog.aspx?Catalog=227 11. Caiir MunucrepcTBa
oOpa3oBanus u Hayku Poccuiickoii @eneparun// opunnanbHbIi caiiT. — Pexxum
nocryma: http://MmuHOOpHAYKH. PP/

10.  Meromuueckas cimyx6a. M3natensctBo «k BMHOM. JlaGoparopust 3HaHHID
[DnexTpoHHBI pecypc]. — Pexxum nocrtyna: http://metodist. Ibz.ru/

11.  Urposas mporpamma Ha aucke «/lpaxoia u 3aHumarenpHas Gu3nKa»
[DnexTponnsbIit pecypc]. — Pexxum noctyna: http:// www.media 2000.ru//
12. PaszBuBaromue 2IeKTpOHHBIE UTPBI «Y MHUKHU — U3y4aeM ILUIAHETY»

[DnexTpoHHBI pecypc]. — Pexxum mocrtyma: http:// www.russobit-m.ru//

13.  Amropckas mactepckas (http://metodist.lbz.ru).

14.  Anroputmsl perieHus 3a1ad 1no Gu3nke:
festivai. 1 september.ru/articles/310656 17. dopmupoBanue yMeHUI ydamuxcs
pemaTth ¢puzmdeckue 3anaqn: revolution. allbest. ru/physics/00008858 0. html
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