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HHOACHUTEJIBHAA 3AIINCKA

Peanuzanus nporpaMMel 00ecrieunBaeTCss HOPMATUBHBIMU JIOKYMEHTAMH:

1. ®enepanbsblii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit @enepamumy» (c
M3MEHEHUSMH U JOIOJHEHUSIMHU).

2. [Macnopt HanmoHaIBHOTO TipoekTa «O0pazoBanue» (yrB. [Ipesumuymom Cosera npu Ilpesunente
P® no crparernueckoMy pa3BUTHIO M HAIIHOHAJILHBIM IPOEKTaM, MPoToKo oT 24.12.2018 Ne 16)

3. TocymapcrBennass mporpamma Poccuiickoit @enepamun «PazButue oOpazoBaHus» (YTB.
[locranoBnenuem IlpaBurensctBa P® o1 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKICHUM rOCyAapcTBEHHOM mporpaMmMbl Poccuiickoit @enepaunn «Pa3zputrue oOpazoBaHUs.

4. Tlpodeccuonanbublii cranmapt «llemaror (memarormdeckas IesSTETBHOCTh B JOIIKOJIBHOM,
HavaJIbHOM OOIIEeM, OCHOBHOM 00mIeM, cperHeM o0mmeM o0pa3oBaHWM), (BOCIIUTATENb, YIUTEIb))
(pen. Ot 16.06.2019) (ITpukaz MunuctepcTBa Tpy/aa U colraibHoi 3anutbl PO ot 18 oxTsiopst 2013
r. Ne 544H, ¢ u3MeHeHUsIMU, BHECEHHBIMU NpUKa3oM MuHucTepcTBa Tpyaa u couzamutsel PO ot
25.12.2014 Nel1151 1 ot 5.08.2016 1. Ne 422R).

5. MeTtonuueckne peKOMEHAANH M0 CO3JaHuI0 U (YHKIIMOHUPOBAHUIO B 00I1€00pa30BaTEIbHBIX
OpraHM3alusaX, PAcloJIOKEHHbIX B CEIbCKOM MECTHOCTH U MajblX FOPOJAaxX, LIEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYyYHONH U TeXHoJormueckoi HampasieHHocTel («Touka pocran) (YTBep:KIeHBI
pacrniopspbkeHreM MuHUCTEpCTBa TipocBenieHnuss Poccuiickoir @eneparum ot 22 mast 2022 1. Ne
TB977/02)

BaeypouHast esITenbHOCTD SBIISIETCS COCTABHOM YacTh0 00pa30BaTeIbHOIO Mpoliecca U OJHOM U3
dbopm opranmzanuu CBOOOJHOTO BpeMeHu oOydarommxcsa. B pamkax peammzanuu @I'OC OO0
BHEYPOUHAs JESATENIbHOCTh — 3TO 0Opa3zoBaTelbHas NEsTeNbHOCTb, OCYyIECTBIseMas B (opmax,
OTJIMYHBIX OT YPOYHOM CHCTEMbl OOY4YEHHs, M HalpaBlIeHHas Ha JIOCTIKEHHUE IUIAaHUPYEMbIX
Pe3yIbTaTOB OCBOEHHUSI 00pa30BaTENIbHBIX IPOrPAMM OCHOBHOTO 00111ero 00pazoBanus. Peanuzanus
paboueli mporpaMMBbl Kypca BHEYPOUHOM JIEATEILHOCTH 10 (PU3HKE «IKCIIEPUMEHTAPUH 0 (PU3UKE»
CroCcoOCTBYET OOIIEHHTEIUICKTYaTbHOMY HAIPABJICHUIO PAa3BUTHS JIMYHOCTH OOydJaromuxcs 7-9-x
KjaccoB. @duznyeckoe 00pazoBaHUe B CUCTEME OOILETO U CPEHEro 00pa3oBaHus 3aHUMAET OJHO U3
BEIyUIUX MecT. JSIBnsisch (yHOIAMEHTOM HAy4YHOTO MHUPONOHHMMAHHSA, OHO CIIOCOOCTBYET
dbopMHpOBaHHMIO 3HAHUN 00 OCHOBHBIX METOJAaX HAy4yHOIO I[IO3HAHUS OKPYXKAIOIIero Mupa,
(GyHIaMEHTaIbHBIX HAay4YHBIX TEOPUNH U 3aKOHOMEpHOCTeH, (opMHpyeT y yualuxcs yMEHUus
HCCIIEIOBATh U OOBACHATH SIBJICHUS IPUPOIbI U TEXHUKH. Kak KoIbHBIN npeaMeT, pusuka obnaaaer
OTPOMHBIM TYMaHHUTAPHBIM MOTEHIMAJIOM, OHAa AaKTHBHO (OPMHUPYET HHTEJUIEKTYaJIbHbIE U
MHPOBO33pEHYECKUE KadecTBa JIMYHOCTU. JuddepeHnuanus npeanosaraeT Takyld OpraHH3aIuio
mpouecca oOydeHHUs, KOTOpas YUWUTHIBACT HWHAMBHAyaJlbHbIE OCOOCHHOCTH Yy4YalllUXCs, UX
CIIOCOOHOCTH M MHTEPECHI, JIMYHOCTHBIN OMBIT. [uddepennmanus oOyueHus Gpusuke mo3BOISET, C
OJIHOH CTOPOHBI, obOecreunTh 0a30BYI0 MOJTOTOBKY, C JIPYroil — YyIOBJIETBOPHUTH MOTPEOHOCTU
Ka)KJIOTO, KTO TMPOSIBIIIET UHTEPEC M CIIOCOOHOCTU K MPEAMETY M BBIXOIUT 32 PaAMKU H3Yy4eHUs
¢bu3MKM B WIKOJBHOM Kypce. Ha 3aHATHSX MIaHUpyeTcs pelieHue MnpoOJeMHBIX —3ajad
MEXIPEIMETHOTO  COACPIKAHMsI,  BBINOJHEHHE  JKCIIEPUMEHTAIbHO-PACYCTHBIX  3aJaHUN
HCCIIEIOBATENIbCKOTO XapakTepa. Bce 3TO MO3BOJNSET MOAHATH MHTEPEC YyYallUXCsl K H3YYEHUIO
(buzuky. 3aHATH TO3BOJISIIOT (OPMUPOBATH TAKKE BAYKHBIE IS COBPEMEHHOCTH KayecTBa YelIOBEKa,
KaK CTpeMJIEHHUE K yCIiexXy, yMeHue paboTaTh B KOMaHe, paboTath ¢ 000pynoBaHueM (U3NYECKOM
nabopatopun «Todka pocTa»; BOCIUTHIBAIOT YYBCTBO KOJUICKTHBH3MA, JPYKObl U TOBapHUILECTBA,
COCOOCTBYIOT (POPMHUPOBAHUIO TAKUX YEPT XapaKTepa, KaK BOJIS, HACTOHUMBOCTh, OTBETCTBEHHOCTb
3a BBINIOJIHEHUE 3aJlaHUM.

Iean kypca

Lenstmu mporpamMmbl Kypca BHEYPOUHOH AEITETbHOCTH 1O (PU3HKE

«DKCHEPUMEHTAPH 10 (HU3HUKE» IS yJaluxcs 7-9-X KIacCcoB SBISIOTCS:

- PasBurtHe y yyamuxcs NO3HABATEIBbHBIX HWHTEPECOB, HWHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce pelIeHusl MPaKTUYEeCKUX 33Ja4 M CaMOCTOSITEILHOTO MPHOOpPETEHUS
HOBBIX 3HAHUM;

- popMUpPOBaHUE U PA3BUTHE Y YUAIIUXCS KIFOUEBBIX KOMIIETEHINI — yueOHO —TI03HABATEIbHBIX,
MH(OPMAITMOHHO-KOMMYHHKATHUBHBIX, COIIMATBHBIX, U KaK CIIEACTBHE



- KOMIIETEHIUH JIMYHOCTHOTO CaMOCOBEPIIECHCTBOBAHMUS;

- ¢dopMupOBaHHE TPEIMETHBIX M METAlPEIMETHBIX PE3yIbTaTOB OOYUEHUS, YHHBEPCATBHBIX

y4eOHBIX JICHCTBHIA;

- BOCIHTaHWE TBOPYECKOW IUYHOCTH, CIIOCOOHOW K OCBOCHHIO TEPEOBBIX TEXHOJOTHUH U

CO3JaHUI0 CBOMX COOCTBEHHBIX pPa3pabOTOK, K BBIIBIKEHHUIO HOBBIX HJCH W TIPOCKTOB;

peayM3anus IEATEIBPHOCTHOTO MOAX0Ja K MPEIMETHOMY OOYYCHHIO Ha 3aHSATHSAX BHEYPOUHOU

NESITEITILHOCTH 110 (PU3HKE.

OCOOEHHOCTBIO BHEYPOUHOH JEATEILHOCTH 10 (PU3UKE B paMKax KPYKKOBOW PaOOTHI SBISETCS
TO, YTO OHA HANpaBJICHA HA JOCTHKEHUE OOYy4aIOIUMHKCS B OOJIbIIEH CTENEHH JUYHOCTHBIX U
MeETaIpeMETHBIX PE3YJIbTATOB.

3agaum Kypca

Jlnst peanuzanuu 1esei Kypca TpeOyeTcs penieHne KOHKPETHRIX TPaKTUYeCKUX 3a1a4. OCHOBHBIE
3aJlaud BHEYPOUHOU J€SITEIbHOCTH 10 (PU3UKHU:

* BBISBJICHHE UHTEPECOB, CKIIOHHOCTEH, CTIOCOOHOCTEHN, BO3MOYKHOCTEN YJallluXcsl K pa3IudHbIM
BUJIaM JI€ATEIbHOCTH;

* (dopMUpOBAHME MPEICTABICHUS O SABJICHUSAX M 3aKOHAX OKPYXAIOIIEr0 MHUPA, ¢ KOTOPHIMH
IIKOJIBHUKH CTAJIKUBAIOTCS B NOBCEHEBHOM KHM3HH;

* (¢dopMUpOBaHUE MPEACTABICHUS O HAYYHOM METO/I€ IO3HAHMUS;

* pa3BUTHE MHTEpEca K MCCIIEI0BaTENbCKON eI TEIbHOCTH;

* pa3BUTHE ONBITA TBOPUYECKOU JIE€ATEIBHOCTH, TBOPUYECKUX CIIOCOOHOCTEH;

° paSBI/ITI/Ie HABBIKOB OpFaHI/ISaHI/II/I Haquoro pr,]la, pa6OTI)I CcO C.]'IOBapflMI/I %1 BHHI/IKJ'IOHeI[I/ISIMI/I,
a0o0TBI ¢ 000pynoBaHueM jgadboparopuu «Touka pocray;
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* CO3/JaHHE YCIOBHM Ui peaqu3aliyd BO BHEYPOUHOE BpeMs MPUOOPETEHHBIX YHHUBEPCAIbHBIX
y4eOHBIX IEHCTBHUI B YPOUHOE BpEMSI;

* pa3BUTHE OIBITa HeYOPMATHLHOTO OOIICHHUS, B3aUMOICHCTBHS, COTPYIHUYECTBA; PACITUPEHUE
PaMOK OOIICHHSI C COITUYMOM.

* ¢dopMHUpPOBaHHE HABBIKOB MOCTPOEHHUS (U3NYECKHX MOJENIed U ONpEeleNIeHUs TPaHUIl UX
MPUMEHUMOCTH.

® COBEpUICHCTBOBAaHME YMEHMH HPUMEHATh 3HaHUS M0 (U3MKE Ui OObACHEHMs SBJICHUM
IPUPOJIbI, CBOMCTB BELIECTBA, peIeHUs (PU3MYECKHUX 3a/lad, CaMOCTOSATEIBHOIO IMPUOOpETEeHUs U
OLIGHKM HOBOH wuHpoOpMamuu (QU3MUECKOro COJAEp)KaHMs, HCIOIb30BaHUS COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOT

* HCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUIN M YMEHUHN 11 PELICHUs IPAKTUYECKUX, )KU3HEHHBIX
3ajauy;

* BKJIIOYEHHME YYallUXCA B Pa3HOOOpa3HYIO MAEATENbHOCTb: TEOPETUYECKYIO, MPAKTUYECKYIO,
aQHAJIMTUYECKYIO, IOUCKOBYIO;

* BbIpa0OTKA rMOKMX YMEHUH [IEPEHOCUTh 3HAHUS U HABBIKM HA HOBBIE (POPMBI yueOHOI paboThI;

* pa3BUTHE COOOPA3UTEIBHOCTH U OBICTPOTHI PEAKLUMU MPU PEIIEHUH HOBBIX Pa3IMYHBIX
(bu3nYecKux 3aa4, CBA3aHHBIX C IPAKTUYECKOH 1A TEIbHOCTHIO.

VYpoBens nporpaMmsl — 6a30BbIi. Bo3pact oOyuatomuxcs: ot 12 net g0 16 net. Cpok peanuzanuu
nporpammsl: lrox, 35 yacoB. PabGouast mporpamMa Kypca BHEYPOUYHOM JEATENBHOCTH MO (PU3MKe
«JKcrepuMeHTapuil 1o (u3uKe» MpeaHa3HaueHa JUIs OpraHu3allud BHEYPOUHOW JEATelNbHOCTH
oOyuaromuxcs 7-9 KIaccos.

IlnannpyemMblie pe3yJibTAThl OCBOCHHUSI IPOrPAMMbl BHEYPOYHOM JeSITeIbHOCTH
«IKcnepuMeHTapHii Mo pu3uKe» (¢ MCMOIb30BaHNeM 00opynoBanus «Touka pocra») B
7-9 kJaccax.
Peanuzamuss mporpaMmbl  CIIOCOOCTBYET JOCTHIKCHHIO CIIEAYIOUIUX Pe3yJabTAaTOB:
JIMYHOCTHBIE:
B chepe muUHOCTHBIX YHUBEPCATHHBIX YUEOHBIX TEHCTBUI ydaluXcs:

* y4eOHO-TIO3HABATENIbHBIA MHTEpPEC K HOBOMY y4ye€OHOMY MaTepualy M CrocobaM perieHus



HOBOM 3a/1a4M;

* OpuUeHTalWs Ha MOHMMaHWE MPUYHMH YCIeXa BO BHEYUYEOHOUW AESATETbHOCTH, B TOM YHCIE Ha
caMOaHaJIM3 M CAaMOKOHTPOJIb pe3yibTaTa, Ha aHaIM3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM
KOHKPETHOM 3aJa4H;

* CIOCOOHOCTH K CAMOOIICHKE HAa OCHOBE KPUTEPHEB YCIECIIHOCTHA BHEYYEOHOH JEATEIIbHOCTH;
Obyuarowuiics noayuum 603MOACHOCMb 0151 POPMUPOBAHUSL:

® BHYTPCHHEH IMO3WLMH IIKOJbHUKA HA YPOBHE IOJOKHUTEIBHOTO OTHOLIEHUS K IIKOJIE,
MMOHUMAaHMS HEOOXOJMMOCTH YUYCHHS, BBIPAKEHHOTO B TMpeobialaHuu y4eOHO-TI03HABATEIHHBIX
MOTHBOB;

* BBIpAXEHHON yCTONYMBON yuyeOHO-TIO3HABATEIbHOM MOTHBALIMU YUEHNS,;
* YCTOMUYMBOIO y4eOHO-II03HABATEIBHOIO HHTEPECA K HOBBIM OOLIUM CIIOCO0aM peLIeHus 3aa4.

MeTaHpe}]MeTHbIe:

B cepe perysiITUBHBIX YHUBEPCAIbHBIX YU€OHBIX IEHCTBUN yYaIIUXCS:

* [UIAHUPOBATh CBOM JIEWCTBHS B COOTBETCTBHM C ITOCTABJICHHOMW 3aJa4ye€il W YCIOBHSM U €€
peanu3anum, B TOM YHCJI€ BO BHYTPEHHEM IUIAHE;

* YYHUTHIBATh YCTAHOBJICHHBIE ITPABUJIA B IUIAHWPOBAHUHU U KOHTPOJIE CLIOCO0A peIIeHNUs;
® OCYHIECTBISATH UTOTOBBIM U MMONIArOBBIN KOHTPOJIb IO PE3YyibTaTy;

® OIICHUBATh MMpaBUJIbHOCTH BBITNIOJTHCHUA I{@ﬁCTBI/ISI Ha YpOBHC aJICKBaTHOfI peTpOCHeKTHBHOﬁ
OIIEHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4d U 3aJJa9HON 00J1aCTH;

* aJeKBAaTHO BOCIPHUHWMATH TPEJIOKCHHUS W OICHKY YUWTeNleH, TOBapHIIeH, pOoAMTeNed H
JOPYTUX JIFOJIEH;

* pa3nuyaTh croco0 U pe3ynbTaT ACUCTBHUSL.

Obyuarowuiica noay4um 803MOMCHOCHb HAYUUMbCA:

* B COTPYIHHUYECTBE C yUYUTENIEM CTaBUTh HOBbIE yUeOHbIC 331a4H;

* NPOSBIATH MO3HABATEIbHYIO MHUIIMATUBY B Y4€OHOM COTPYAHUYECTBE;

* CaMOCTOSITENIbHO a/IeKBaTHO OIICHMBATh MPABUIBHOCTH BBHIMOJIHEHUS JEHCTBUS U BHOCHUTDH
HE0OX0IMMbIe KOPPEKTHUBBI B UCIIOJIHEHHE KaK 110 XOAY €ro peaju3alli, TaK U B KOHIIE JeHCTBHUSL.

B cdepe noznaBaTe/ibHBIX YHUBEPCABHBIX YYEOHBIX NEHCTBUHN ydalIUXCS:

* OCYILECTBJIATh MOUCK HEOOX0AMMON MH(GOPMAMU AJIs BBIIOJHEHUS BHEYYEOHBIX 3a/laHUi C
UCII0JIb30BAaHMEM Yy4eOHON JUTepaTyphl U B OTKPBHITOM HH(POPMALMOHHOM TPOCTPAHCTBE,
SHIMKJIONEINH, CIPAaBOUYHUKOB (BKJIOYAas DJIEKTPOHHbIE, LU(POBBIE), KOHTPOIUPYEMOM
npoctpaHcTBe MHTEpHeTa;

* OCYILECTBJIATH 3amuCh ((hUKcalnio) BEIOOPOUHON HHPOpMAIMH 00 OKpPYKAIOIIEM MHUPE U O
cebe caMmoM, B TOM UHuCIIe ¢ TOMOIbI0 HHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHHS, TPOEKTHI B YCTHOM U MUCEMEHHOMU (popme;

* TPOBOJUTH CPABHEHHE U KIACCHU(PHUKAIUIO MO 33aHHBIM KPUTEPHSIM;

* yCTaHaBJIMBATh MPUYMHHO-CIIECICTBEHHBIC CBA3H B U3Y4a€MOM Kpyre SIBJICHHUIA,

* CTPOUTh paccyXJeHHs B (popMe CBSI3U MPOCTHIX CYKIEHUN 00 00bEKTE, ero CTPOCHHUH,
CBOMCTBAxX U CBS3SX;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUNbCA:

® OCYILECTBJIATh PaCIIUPEHHBIN NOUCK MH(OPMAIMK C UCTIOJIb30BAaHUEM PECYPCOB OUOINOTEKU
cetu MHTepHeT;

* 3amnMchiBaTh, (UKcHpoBaTh HMH(POpPMAIMI0 00 OKPYKAIOIIMX SBJICHUAX C IOMOUIbIO
nHctpymenTtos UKT;

* OCO3HAHHO U MPOM3BOJBHO CTPOUTH COOOIIECHHUS B YCTHOM M MUCBbMEHHOU (opMe;

* OCYIIECTBJIATH BbIOOp Hanboiee H3PPEKTUBHBIX CIOCOOOB PEUICHUs 3a7ay B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

® CTPOUTh JIOTUYECKOE PACCYKJEHHE, BKIIIOYAIONIEe YCTAHOBJICHHE MPUUYUHHO-CIIEICTBEHHBIX
CBsI3€l;



®* MOIYT BBIMTHM Ha TEOPETUYECKUN YpPOBEHb PEUICHMS 3aad: PELICHUE II0 OIPEACICHHOMY
IIJIaHY, BJIAJICHUE OCHOBHBIMM IIPUEMAMU PELLICHHUs], OCO3HAHUS JIEATEIbHOCTH 110 PELICHUIO 3a/1a4u.

B chepe KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX NEHCTBHI yJaIuXCs:

® QAJCKBATHO HCIIOJIb30BaTh KOMMYHUKATHUBHBIE, IPEXKAEC BCErO - pEYEBbIE, CpPEACTBA UL
pELIeHNs pa3IMYHbIX KOMMYHUKATHBHBIX 33Ja4, CTPOUTh MOHOJIOTUYECKOE COOOIIEHME, BIIAJEThH
IMaoruueckoil (opMoii KOMMYHUKAIIMM, UCTIOJIb3Ys, B TOM uucie cpeactsa uucrpymenTsl KT u
JUCTAaHLIMOHHOTO OOLEHUS;

® JIONMYCKAaTh BO3MOKHOCTb CYIECTBOBAHUA Y JIIOAEH PA3NMYHBIX TOYEK 3PEHUS, B TOM YHUCIE
HECOBIAJAOLIUX C €ro COOCTBEHHOM, U OpPHUEHTHUPOBATHCS Ha MO3UILIMIO MapTHEpa B OOLIEHUM U
B3aHUMO/ICHCTBHH;

® YUYNTHIBATh pA3HbIE MHEHUS M CTPEMUTHCS K KOOPAMHALMM DPA3jIU4HbIX NO3ULUN B
COTPYIHUYECTBE;

* (¢opMynupoBaTh COOCTBEHHOE MHEHHE U TIO3HIIHIO;

* JI0roBapHBaThCs U MPUXOJUTH K OOIIEMY PELIEHUIO0 B COBMECTHOM JEATEIbHOCTH, B TOM YUCIIE
B CUTYyal[U¥ CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiicst NOIYUUM B03MONACHOCHb HAYYUMbCA.!

* YUYUTHIBaTh U KOOPJAMHUPOBAThH B COTPYTHUYECTBE OTIUYHBIE OT COOCTBEHHOM MO3ULIUHU IPYTHX
JTIOEH

* YYHUTHIBATh pa3Hble MHEHUS U MHTEPECHI U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

* TIOHMMAThb OTHOCUTEJIILHOCTh MHEHUH U TIOJXOJ0B K PEIICHUIO MPOOIEMBL;

® ApPryMEHTHUpPOBATh CBOIO MO3UIHUI0 M KOOPJAMHHPOBATH €€ C IMO3UIUSIMHU IApTHEPOB B
COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIET0 PEIICHHSI B COBMECTHOM IEITEIBHOCTH;

* 3a1aBaTh BONPOCH, HEOOXOIWMBIC [UIsl OpraHW3allMd COOCTBEHHOW JEATEIBHOCTH |
COTPYIIHMYECTBA C MTAPTHEPOM;

® OCYILECTBJISATh B3aUMHBIM KOHTPOJb U OKa3blBaTh B COTPYJHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpenmeTtHbIe:

- OpPHUCHTHPOBATHCA B ABJICHUAX U 00BEeKTax OKpYyKaroui€ro Mupa, 3HaTb IrpaHUIbI KX
IIPUMECHUMOCTH;

- IIOHHMAaTh OIIPEACICHUA (1)I/ISI/ILIGCKI/IX BCJIIMYHH U IIOMHUTH OIIPEACTIAONINEC (l)OpMYJ'IBI;

- IIOHHMMATb KaKuM (bHSPI‘IeCKI/IM IIPpUHIOUIIAM U 3aKOHAM IMOJYHUHAIOTCA TC UJIN UHBIC 0O0BEKTHI U
SABJICHUSA IIPUPOJBI;

- 3HaAHHC MOJCJIM IIOHMCKa peH_IeHI/Iﬁ JJIA 3aa4 I10 (1)I/I3I/IK6;

- 3HAaTb TCOPCTUYCCKHUC OCHOBBI MAaTCMATHUKH;

- IIpuMedYaTb MOICIIN SIBJIEHUN U 00BEKTOB OKPYKaroumero Mmupa,

- AHAJIM3UPOBATH YCIIOBUC 3a1aYHU,

- nepe(bopMmepOBaTb " MOJCIIMPOBATD, 3aMCHATH UCXOAHYIO 3aa1y ,prrOﬁ;

- COCTaBJIATH ILJIaH PCIICHHA,

- BBIABUI'AaTb U IMPOBCPATH IIPCJIaracMbIC I pCIICHUA T'MIIOTC3bI;

- BJAaACTb OCHOBHBIMU YMCTBCHHBIMU OIICPALIUAMHA, COCTABJIAIOIMIUMHA ITIOUCK PCHICHUS 3ala4u.

Coaepikanue NporpaMMbl BHEYPOYHOH AeATEJIbHOCTH

7 kaace

BBenenne. Brognoe 3anstue. Lenn u 3anaun kypca. TexHuka 6€30MacHOCTH.

Poub 3xcnnepuMenTa B JKM3HM Ye10BeEKA.

Teopusa: W3yuuTb OCHOBBI TEOpHM NOTpemHOocTel. [lorpemHOCTH NpSIMBIX M KOCBEHHBIX
W3MEpPEHHM, MAKCUMAJIbHAS MIOTPEIIHOCTh KOCBEHHBIX U3MEPEHUM, YUET MOIPELIHOCTEN U3MEPEHUN
npu noctpoeHuu rpadukos. [IpencraBieHne pe3ynbTaToB H3MEpEeHU B opMe TabiuIl U rpaduKoB.

Ilpakmuka: OCHOBBI TEOPUU MOTPEIIHOCTEN MPUMEHSTH MPU BBIMOJHEHUU SKCIEPUMEHTATBHBIX
3a/1a4, MPaKTUIECKUX padoT (¢ UCMOJIb30BaAHHEM 000PY/I0BAHUS



«Touka pocray).

Xapaxmepucmuka oCHOBHBIX 8U008 0esIMENbHOCU.

[TpuBoauTH TIpUMEpHl 0OBEKTOB M3ydeHHs (pu3uku ((pusmueckue siBIeHUS, (PU3HUECKOE TeIo,
BeliecTBo, puznueckoe nosne). Habmronate 1 aHanu3upoBarh (puznyeckue sBieHUs ((PUKCUPOBATH
M3MEHEHHSI CBOMCTB 00OBEKTOB, CPABHUBATH HX U 0000111aTh). Ilo3HakoMUTBCS c
9KCIEPUMEHTAJIbHBIM METOJIOM HcciieoBaHusl npuponbl. COopka npuOOpOB U KOHCTPYKLIHH.
Hcnonp3oBanne M3MEpUTENBHBIX NPUOOPOB. BrimonHeHne 1ab0paTOpHBIX U MPAKTHYECKUX PadoT.
JluarHocTuka M ycTpaHEHHE HEUCIIpaBHOCTEN NpuOOpoB. BhicTpanBaHue runoTe3 Ha OCHOBAaHHUM
UMEIOLIUXCS JTaHHBIX.

MexaHuka.

Teopus: PaBHOMEpHOE ¥ HEpaBHOMEpPHOE ABMKEHHE. [ 'paduueckoe mpeIcTaBlIeHUE IBHKCHMUSL.

Pemenne rTpaduueckux 3amad, pacdyeT IYTH U CPEeIHEH CKOpOCTH

HepaBHOMepHoOro jBwkeHus. lloHatue wuHepuun u wuHepTHOCTH. lleHTpoOexHas cuia.
[IpumeHeHne NaHHBIX (PU3NYECKUX IMOHATUI B KU3ZHEIESATENBHOCTH uenoBeka. Cuia yrnpyroctw,
CHJIa TPEHHUSL.

Ilpakxmuka: ViccnenoBaHue 3aBUCHUMOCTH CHJIBI YIPYTOCTH, BO3HHUKAaIOLIEH B NpPYKHHE, OT
creneHn aedopmanuu npyxkuHbl. Onpenenenue ko3pduuueHta TpeHUs Ha Tpubomerpe (¢
HCnoJib30BaHueM obopynoBanus «Touka pocra»). MccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHUS OT
CHJIBI HOPMAJIBHOTO J1aBJICHUSI.

Xapaxmepucmuka oCHOBHBIX 81008 0esIMENbHOCU.

Ananu3 tabmui, rpadgukos, cxeM. [louck oObsicHeHUs HaOMIOAaeMBbIM COOBITHIM. OmnpeeneHne
CBOMCTB NpPUOOPOB IO 4YepTEeKaM U MOJENAM. AHalu3 BO3HUKAIOUIUX MPOOJIEMHBIX CHUTYaLUH.
N300paxaTh cucTeMy KOOpJIMHAT, BHIOMPATh TEJIO OTCUETA U CBSI3bIBATh €0 C CUCTEMOI KOOPAMHAT.
Hcnonb3oBaTh cUCTEMY KOOPAMHAT JUISl WM3Y4EHUs MpsMOJIUHEHHOro aBiwkeHus Ttena. COopka
npuOOpoB M KOHCTpyKIuH. lcmomp3oBaHWe W3MEpUTENTBHBIX TpHOOpPOB.  BrimonHeHume
71a00paTOPHBIX W MPAKTHYCCKUX paboT (¢ McmoJib3oBaHueM odopyaoBanusi «Touka pocray).
JluarHocTvka M yCTpaHEHHME HEHCIIpaBHOCTEW NMpuOOpoB. BeicTpanBaHue rumnoTe3 Ha OCHOBAaHUU
HMEIOINXCA JaHHbIX. KOHCTpyWpoBaHME H MOJEIUMpOBaHHE. BriMmojsHeHWE 3agaHui 1O
YCOBEPIICHCTBOBAHUIO MTPUOOPOB. PazpaboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka u mpoBepka
METOJMKHN SKCHEPUMEHTAIBHON paboThl. PaboTa B Manblx rpynmnax. AHaJIM3UPYIOT, BBIOMPAIOT U
000CHOBBIBAIOT CBOE pelieHue, aedcTBus. IlpencraBieHue pe3yabTaToB MApHOM, IPYNIIOBOH
JESTEIbHOCTH. Y4acTHe B AUAJIOre B COOTBETCTBUU C IPABUIAMH PEYEBOI0O MOBEICHU.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH Ilackans, TUApOCTaTHYECKOE [IaBJICHUE,
COOOLIAIOIIMECS COCY/Ibl, THIPABINYECKUE MALIUHBI.

Ilpakmuxa:3a0auu:BBITAJKUBAIOIIAs] CWIA B Pa3IMYHBIX CHCTEMax; NpPUOOPHI B 3ajadax
(cooOmarouecs cocyasl ,I'MIPAaBIMYECKUE MALIMHbBI, pblYard, OJIOKH). OKCIepUMEHTaIbHbIE
3a/laHus:

1)uzmepenue cuiabl Apxumena; 2)u3MepeHre MOMEHTa CUIIbL, JICHCTBYIOLIETO Ha phlyar;
3)uzMepenue paboTbl CHIIBI YIIPYTOCTH NMPU  MOJbEME TIpy3ac IOMOILBIO IOABMKHOIO WU
HETIOIBIKHOTO OJIOKa (¢ MCmosIb30BaHneM o6opynoBanus «Touka pocray).

Xapakmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCMU!

Anamu3 Tabnuu, rpadukoB, cxeM. Ilouck oObscHeHHs HabmomaeMbiM coObITHAM. COopka
npubOpoB M KOHCTpyKuMd. Mcmonp3oBaHHWe U3MEPUTENBHBIX NpUOOpoB.  BeimonHenue
71a00paTOPHBIX M MPAKTUYECKUX paloT. J[MarHoCTMKa M yCTpaHEHHE HEHCIPABHOCTEH MpPUOOPOB.
BricTpanBaHue runoTe3 Ha OCHOBaHUM MMEIOIIUXCS NaHHBIX. KOHCTpynpoBaHue U MOAEIMPOBAHUE.
PaboTa B ManbIX rpynnax. AHaJIM3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE pEIIEHUE, IeHCTBHUSL
[IpencraBnenue pe3yabTaToB MapHOM, TpynmoBoil aesrenbHocTU. [lonroroBka cooOmieHuidt u
JOKJIaJIOB. Y4acTHE B JUAJIOT€ B COOTBETCTBUU C MPaBUIaMH PEYEBOIO OBEACHUS.

CraTuka.

Teopus: bnok. Peruar. PaBHOBecue TBepAbIX Tell. Y cnoBUs paBHOBecHs. MomeHT cuiibl. [IpaBuio
MOMeHTOB. LleHTp TshxecTu. MccnenoBanue pa3aMyHbIX MeXaHHUecKuX cucteM. KoMOMHMpoBaHHbIE
3aJ1a4M, UCII0JIb3Ys YCIOBHUS PABHOBECHUS.

IIpakmuxa: VI3roToBieHne paboTaroIIel CHCTEMBbI OJIOKOB.



Xapaxkmepucmuka 0CHOBHbIX 6UO0E OesAMETbHOCMU!

Ananu3 tabnui, rpagukoB, cxeM. Ilouck oObsicHEHUS HAOMIOAaeMbIM COOBITHSAM. OmpeneneHue
CBOMCTB MPUOOPOB MO uepTekKaM M MOJEISIM. AHalIM3 BO3HUKAIOUIMX MPOOJEMHBIX CHUTYalUH.
Habnronate neiictBre mpocThiX MexaHU3MOB. [I03HaKOMUTBCS ¢ PU3HUECKON MOJAETIBIO «a0COIIOTHO
TBEpOE Teno». Pemare 3a1aun Ha IpUMEHEHNE YCII0BHYs (TIpaBuiia) paBHOBeCHs pbrdara. [T pumensTs
ycioBue (IIPaBUJIO) PaBHOBECHS pbluara Jjsi OOBSCHEHUS JNEHCTBUS Pa3IMYHBIX HHCTPYMEHTOB,
UCIOJIb3YeMBIX B TeXHUKE U B ObiTy. COopka mnpuOopoB u KOHCTpykuuil. Mcmosib3oBanue
M3MEPUTENBHBIX NMPUOOPOB. BrinonHenne n1abopaTopHBIX U MpakTHUYECKUX padoT. JluarHoctuka u
yCTpaHEHHE HEHUCIPABHOCTEM NpuOOpoB. BricTpanBaHue runore3 Ha OCHOBAaHMM HMEIOIIHXCS
naHHbIX. KoHCTpynpoBaHne M MoaenupoBaHUe. BbINOIHEHNE 3aJaHull 110 YCOBEPLIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka ¥ MpoBEpKa METOAUKH
SKCIEPUMEHTAJIbHOW paboTel. Pabora B MambIx rpynnax. AHaJIM3UPYIOT, BBIOMpAOT U
000CHOBBIBAIOT CBOE pelieHue, naeicTBud. llpencraBieHue pe3ynbTaToB MNapHOM, TPYHNIOBON
nesitenbHOCTH. [lonroroBka coodueHnit U A0kIaa0B. OCyIIEeCTBISIOT CAMOOLIEHKY, B3aUMOOIIEHKY
NEeSITEeIbHOCTH. YYacTue B UaJIore B COOTBETCTBUM C MPaBUIAMH PEUYEBOT0 MOBEACHUS.

8 kuace

TensioBble sIBJIEHUS.

TemmmoBoe pacmupenue Tten. I[lponecchl TaBieHHUs] W OTBEPIECBAHUS, HWCIAPEHUS U
KOHJIeHcanuH. Teronepenavya. BiaxkHOCTh BO3ayxa Ha pa3HbIX KOHTHUHEHTAX.

lemoncmpayuu:1. Habmogenne TtassHus 7apga B Boje. 2.CKOPOCTH HCHApeHHs] Pa3IMUHBIX
x)uakoctei. 3. TermnoBsie IBUraTeau OyayIero.

Jlabopamopuwvie pabomel (¢ McnoJib30oBaHueM odopyaoBanus «Touka pocrar): 1.M3meHenus
JUTMHBI TeJIa TIPU HarpeBaHUU U OXJIaxaeHnu. 2. OtinuBka napaduHoBoro coiparuka.3.Habmonenue
3a TutaBieHueM Jibna. 4.0Tdero 3aBHCHT CKOPOCTh HCHapeHus >kuakoctu? S.HaGmronenue
TETUTONPOBOTHOCTH BOJIBI M BO3yXa.

Xapaxmepucmuka 0CHOBHbBIX 81008 0esIMENbHOCU.

CamocTosatenbHo (OPMYIUPYIOT TO3HABATENbHYIO 3aJady. YMEIOT € MOMOIIbIO BOIPOCOB
NoOBIBaTh HEOCTAOIYI0 HHpopMaluio. Mcnonas3oBanue u3MepuTenbHbIX TpuOopoB. Brinonnenue
Ja0OpaTOPHBIX M MPAKTUUECKHX PadoT. J{MarHocTrka W ycTpaHEHHE HEHCIPABHOCTEH MpPUOOpOB.
BricTpanBaHue runoTe3 Ha OCHOBaHUM UMEIOIMXCS JaHHBIX. KOHCTpyupOoBaHue U MOIETUPOBAaHUE.
Brinosinenue 3a1anuii 1o yCOBEpIIEHCTBOBaHUIO MPUOOPOB. PazpaboTka HOBBIX BAPHAHTOB OIIBITOB.
Pa3paboTka M mpoBepka METOJIMKHU SKCIEPUMEHTaIbHOW paboThl. Pabora B Mamibix rpymnmnax.
AHaNU3UPYIOT, BHIOMPAIOT 1 000CHOBBIBAIOT CBOE pellieHue, neiictaus. [IpencrapieHue pe3ynbTaToB
MapHOM, TPYIIIOBON AESATEIBHOCTH. YYacTHE B AMAIOr€ B COOTBETCTBHM C IMPABUJIAMU PEYEBOIO
IIOBEJICHUS.

JJIeKTpUYeCKHUe SIBJICHUS.

Muxkpomup. Mozenu aroma, cymecrsoBasiue 10 Hayana XIX. Mcropus OTKpbITUS U AEUCTBUSA
raJlbBAaHMYECKOro »snemeHTa. HMcropus co3manus snexktpodopHoi Mamwmubl. OnbeiT  Bombta.
DNEeKTPUYECKUM TOK B AIIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM ooopynosanus «Touka pocray)

1. Mogenu aromoB. 2. [anbBaHuueckue 5JeMeHTH. 3. DnekTpodopHas
MaiuHa. 4.0nsiTel BonbTa 1 ['ansBanu.

Jlabopamopuwvie pabomui: 1.CoznaHue TaabBaHUYECKUX DIIEMEHTOB U3 MOJPYYHBIX CPEACTB.
2.O7eKTPUYECKUN TOK B JKUJKOCTAX CO3JaHUS «30JIOTOTO KIFOUUKAY.

Xapakmepucmuxa OCHOBHBIX BUJOB JI€SITEIbHOCTH:

YnpaBnsoT CBOEH MO3HABATENLHOM U yUeOHOM 1eATeIbHOCTHIO0 IOCPEACTBOM IMOCTAHOBKH IIENIEH,
MJJAHUPOBAHUS, KOHTPOJS,, KOPPEKUMHM CBOUX [JEHCTBUM U OLIEHKHM YCIEIIHOCTU YCBOEHHS.
CpaBHUBAIOT CIIOCOO M pe3yabTaT CBOMX JACUCTBUIA C 00Opa3IoM

- JHCTOM conpoBOoXaAeHUA. OOHAPYKUBAIOT OTKIOHEHUs. OOTyMBIBAIOT MPUYHHBI OTKIOHEHUH.
OcCyIIecTBIAIOT CAaMOKOHTPOJIb M B3aUMOKOHTPOIb. VIcmonbp30BaHHEe U3MEPHUTENBHBIX MPUOOPOB.
BrimonHenue 1a00paTOpHBIX U MPAKTHYECKUX pa0OT. J[MarHocTHKa U yCTpaHeHHE HEeUCIpaBHOCTEN
npubopoB. BricTpanBaHue TUIMOTE3 HA OCHOBAHWU HMMEIOIIMXCS AaHHBIX. KoHCTpympoBanuwe u
MO/JIETUPOBAHHUE.



JIeKTPOMATHUTHBIE SIBJICHUS.

MarnuTtHoe Tmosie B BemiecTBe. MaruuTtHas aHoManus. MarnutHele Oypu. PasHoBumgHOCTH

ANEKTPOUZMEPUTEILHBIX TPUOOPOB. Pa3sHOBUIHOCTH 3JEKTPOIBUTATEIICH.

Hemoncmpayuu (¢ ucnoJib3oBanueM odopynoanusi «Touka pocray): 1.HarisagHocTs moBeaeHus
BEILIECTB B MarHUTHOM mnoJje. 2.Ilpe3eHtranuu o MarHuTHOM ToJie 3eMJId U O MarHUTHBIX Oypsax. 3.
JlemoHCTpalys pa3HOBUAHOCTEH 3JIEKTPOU3MEPUTENBHBIX MTPUOOPOB. 4. HarnsqHocTh pa3HOBUAHOCTEN
AIEKTPOBUTATEIICH.

Jlabopamopuwvie pabomul.: 1.VicciienoBanue pa3IMdHbIX JIEKTPOU3MEPHTEIBHBIX MPUOOPOB.

Xapaxmepucmuka 0CHOBHBIX 81008 0esIMENbHOCU.

VYrpaBmsitoT cBOEH MO3HABATEIBLHON U YIEOHOM JESATEIIbHOCTBIO MOCPEACTBOM MOCTAHOBKH IIEJICH,
IJITAHUPOBAHUS, KOHTPOJIS,, KOPPEKUIHUHW CBOUX JCHCTBUUA U OLIEHKH YCIEIIHOCTH YCBOCHHS.
CpaBHUBAIOT CIIOCO0 M Pe3yabTaT CBOMX JCUCTBHIA C 00OPa3IoM

- JIMCTOM COINpoBOXAeHUA. OOHApYKUBAIOT OTKIOHEHUS. OOTyMbIBAIOT IPUYMHBI OTKIOHEHUH.
OcyIecTBISIOT CAMOKOHTPOJIb X B3aUMOKOHTPOJIb.

Ontuyeckue siBJIECHUS.

Hcrounuku cBera: TEIUIOBBIC, JTIOMHUHECIIEHTHBIE, MCKYCCTBEHHBIC. M3rotoBneHue kamepsl -
o0CKypa M HCCleIOBaHUE H300pa)Ke€HHsI C TOMOIIBI0 MOJENU. MHOrokpaTHOe H300pakeHue
MpeAMeTa B HECKOJIBKUX TUIOCKUX 3epKajiax. M3roTOBUTH MEPUCKOI M C €ro MOMOIIBI0 MPOBECTH
HaOmogeHus. [IpakThueckoe WCMOJIb30BaHWE BOTHYTHIX 3€pKajl. 3pUTENbHBIC HILIIO3UH,
MOpOXKJAaeMbIE TMpEOMIICHHEM cBeTa. Mupaxu. Pa3Butre BOJOKOHHOW ONTHKH. Mcmonb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Jemoncmpayuu (¢ ucnoJib3oBanuem ooopyaoBanusi «Touka pocray)
1.Pa3znuunblie nctouHuku cBeta. 2.M300paxeHne npeaMera B HECKOJIbKUX

[Tmockux 3epkanax. 3.M300pakeHre B BOTHYTHIX 3epkaiax. 4.lcrmonp30BaHHE BOJOKOHHOM
ONTHKHU. 5.YCTpoCTBO (OTOANIMAPATOB, KHHOIIPOESKTOPOB, KAJICHIOCKOTIOB.

Jlabopamopuwsie pabomul: 1.M3roToBieHNE KaMephI-0OCKypa W UCCIeA0BaHUE M300paKECHUS C
noMompo mozenu. 2. Ilpakthdeckoe NpuUMEHEHME TUIOCKMX 3epkail. 3.1Ipakthdeckoe
MCII0JIb30BAHNE BOTHYTHIX 3epKai. 4./13roToBieHre nepuckomna 1 HabIioAeHUS C TOMOIIBI0 MOJIEIH.

Xapaxmepucmuka 0CHOBHBIX 81008 0esIMENbHOCU.

VYrpaBmstoT cBOeH MO3HABATEIBLHON U YIEOHOU JEATEIHPHOCTHIO MOCPEACTBOM ITOCTAHOBKH IIEJICH,
[JIJAHUPOBAHUS, KOHTPOJS,, KOPPEKUMH CBOUX JCHCTBUA W OLIEHKU YCIEIIHOCTU YCBOCHMS.
Boigensitor u GopMyIupyroT MO3HABaTENbHYIO 1E/b. BBIIETSIOT KOJTUYECTBEHHBIE XapaKTePUCTUKU
00BEKTOB, 3a/laHHbIe ciloBaMu. [IpUHMMAIOT MO3HABATENbHYIO II€JIb U COXPAHSIOT €€ Ipu
BBITIOJTHEHUH y4eOHBIX AeHCcTBUNA. OCO3HAIOT CBOM ACHCTBUA. MIMEIOT HAaBBIKM KOHCTPYKTHBHOTO
OOLIEHNS B MaJIbIX TPYIINaXx.

Yesi0BeK U pupoaa

ABTOMaTHKa B Halen xKu3HU. [Ipumepsl HCNIOb30BaHUs aBTOMAaTHYECKUX YCTPOUCTB B HAYKE, Ha
Mpou3BOJICTBE U B ObITy. CpenctBa cBs3u. Paauo u teneBuieHue. AlbTepHATHUBHbBIE WCTOUYHUKU
sHepruu. Bunel snekrpoctanuuii. HeoOX0AMMOCTh SKOHOMHHM MPHPOJHBIX PECypcoB U
WCI0JIb30BaHMS, HOBBIX 9KOJIOTHYHBIX U 0€30MAacHbIX TeXHOoJIoTuil. Hayka u 6e30macHOCTh JTIo/IeH.

Jlemoncmpayuu: 1.oTomMaTepuansl U CIIAlIbI 10 TEME.

Jlabopamopuvie pabomul.: 1.113yuenne nedcTBUN CPEICTB CBA3H, PAAUOUTEIICBUICHUS.

Xapaxmepucmuka 0CHOBHBIX 81008 OesIMEeNIbHOCIU:

CamocToatenbHO (GOpPMYTHUPYIOT MO3HABATENBHYIO 33/1a4y. YMEIOT (MK Pa3BUBAIOT) CIIOCOOHOCTH
C TIOMOIIIBIO BOTIPOCOB JOOBIBATh HEJOCTAIONTYIO0 HH(DOPMAIIHIO.

9 kaace
Kunematnka

CrniocoObI onucanus MexaHU4ecKoro aBrkeHus. Cucrema otcuera. [IpsMonnHeliHoe ABMKEHUE.
[IpsiMonMHENiHOE paBHOMEpPHOE JABWXKEHHE MO IJIOCKOCTH. llepeMeliieHne uW CKOPOCTh MpHU
PaBHOMEPHOM MPSIMOJIMHEWHOM JBUKEHUU 10 MIIOCKOCTH. OTHOCUTENBHOCTD JIBMKEHUS. CllokKeHne
neukeHuit. [IpuHIMn He3aBUCHMMOCTH ABWKeHUH. KpuBonmHelHoe nBUXkKeHHE. J[BIKeHUE Tena,
OpOIIEHHOTO O] YTJIOM KTOpH30HTY. PaBHOMEpHOE ABMKEHHE TI0 OKPYKHOCTU. YTIOBasi CKOPOCTb.
Ilepuog wm uyacrora BpameHusa. CKOPOCTb M YCKOPEHHE NpU PaBHOMEPHOM JBUKEHUU I10



OKPYXHOCTH.

Jlabopamopnwvie pabomul (¢ ucnoab30BaHueM obopynoBanus «Touka pocray):

N3ydenne nBuxkeHus] CBOOOIHO Maaroniero tena. M3ydeHne IBIKEHUS 0 OKPYKHOCTH.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Ornpezenenre CKOPOCTH PABHOMEPHOTO JIBXKEHUSI IPU UCTIOJIH30BAHUU TPEHAKEPA

«OeroBast TOPOKKay.

Ucropuueckass peKOHCTPYKLHUS ONBITOB [ anuiiesno onpeneaeHuto yCKOpEeHUs CBOOOHOTO
TaJieHus TeJl.

[TpuHMIBI pabOTHI IPUOOPOB JUISI U3MEPEHUS CKOPOCTEN U YCKOPEHUH.

[Ipumenenne cBOOOAHOTO MaICHUS ISl U3MEPEHUs peakiny yenoBeka. Pacuer
TPAeKTOPUU ABUKEHUS IIEPCOHAKEN paccka3oB P. Pacmo.

Xapaxmepucmuka O0CHOBHBIX 6U008 OesimeNbHOCmU: YTEHWE M OO0CYXKJEHHE TEeKCTa crarei
WHTEPHET-CAalTOB, OOCYXJIEHHE JOKJIAJI0OB W TMPE3CHTAllUi, COCTaBJICHHE U pEIIeHHe 3ajad,
o0cyxenne crnoco0oB pemrenus (moarotoska k OI'D no ¢usuke).

JAunnamuka

WNuepunaneueie cucremsl otcuera. Cuna. 3akonbl HbroToHa. JIBWKeHME Tena Mmoja AeHCTBHEM
HECKOJIbKUX CWI. JIBM)KEHHE CHUCTEMBbI CBSI3aHHBIX Tel. J[MHAMUKa pPaBHOMEPHOTO JIBIKECHHS
MaTepUaIbHON TOYKHU IO OKPY>KHOCTH. Kiaccel cuil. 3aKOH BCEMHPHOTO TATOTEHUS. JIBMkeHUE
maHeT. VICKyCCTBEHHBIE CITYyTHHKH.

ConHeunas cucrema. Mcropust pazsutus npeacraBieHui o Beenennoit. CTpoeHre U 3BOJIIOLAS
Bcenennoi.

Jlabopamopnvle pabomul (¢ ncnoib30BaHneM odopynoBanus «Touka pocray):

N3mepenne Macchl Telna C HCMOJIB30BAHMEM BEKTOPHOTO PA3JIOXKEHWs Cuiibl. M3yueHue
KHHEMATUKH U IMHAMUKH PaBHOYCKOPEHHOTO JBMKEHUS (Ha MpuMepe MaiuHbel ATBya). M3yuenue
TPEHUs CKOJIbKEHUS.

IIpumepnvie memvl NPOEKMHUBIX U UCCIEO08AMENLCKUX PAOOM.:

Hcropuueckas pekoHCTpykuus onbIToB KynoHa 1 AMOHTOHA MO ONpPEAEIICHUIO BETMYUHBI CHIIBI
TpeHusl CKOJIbKeHNUs. [IepBble HCKYCCTBEHHBIE CITYTHUKH 3E€MJIH.

Kak oTimuarorcs MexaHM4YecKre MpOIECChl Ha 3eMJle OT MEXaHMYECKUX MPOLECCOB B KocMmoce?
Tena CosHeuHoM cucteMbl. OTKPBITHS HA KOHYMKE Tepa.

Xapaxmepucmuka OCHOBHbIX 6U008 OesimeNlbHOCmuU: YTeHHWE M OO0CYXKJeHHWE TEeKCTa crarei
MHTEPHET-CAaliTOB, OOCYXXJIeHHE JOKIAJOB W MPE3eHTAlUi, COCTAaBJIIEHWE W pEIIeHHuEe 3ajad,
o0cyxieHne crnoco6oB pemenus (moaroropka k OI'D no ¢usuke).

HNMmnynbe. 3aK0H cOXpaHEeHUS UMITYJIbCA

Nmnynbe. M3MeHeHue uMIynbca MaTepualbHOW TOYkH. CucteMa Tel. 3aKOH COXPAHEHMS
HMITYJIbCA.

IIpumeprvie memvl NPOEKMHUBIX U UCCAEO0BAMENCKUX PAOOM.:

PeaxtuBHoe nBmxenue B npupone. PaccnenmoBanue [[TII ¢ moMomiplo 3akOHa COXpaHEHHUs
HMITYJIbCA.

Xapaxmepucmuka OCHOBHBIX 6U008 OesimeNlbHOCmU: YTeHHE M OO0CYXKJIeHHWE TEeKCTa crarei
WHTEPHET-CAaliTOB, OOCYXXJeHHE JOKIAJOB W MPE3CHTAllUi, COCTAaBJIICEHWE W pEIIeHHue 3ajad,
obcyxaenue crnoco0oB pemeHusi(moaroroBka k OI'D mo ¢usuke).

Craruka

PaBHOBecue Tena. MoMeHT cuibl. Y CI0BUS paBHOBECHUS TBEpAOTro Teina. [IpocTbie MexaHU3MBI.

Jlabopamopnule pabomel (¢ HCTIOJIb30BaHHEM of0opynoBanHusi «Touka pocray):

Omnpenenenre NEHTPOB MACcC Pa3UYHBIX TN (TPU COCO0a).

Ipumeprvie memvl NPOEKMHBIX U UCCIEO0BAMENCKUX PAOOM.:

[IpuMeHeHHEe TMPOCTHIX MEXaHW3MOB B CTPOHMTENBCTBE: OT 3eMIISIHKM J0 HeOockpebda.
HccnenoBanue KOHCTPYKIIMM BEJIOCHUIIEAA.

Xapakmepucmuka OCHOBHBIX U008 OesamenbHOCmuU. YTeHHe M OOCYXKJEHHE TeKcTa craTel
WHTEPHET-CAalTOB, OOCYXJEeHHE JOKIaJOB W TMPE3CHTAllUi, COCTAaBJICHHWE W peElIeHHue 3ajad,
obcyxkaenue crnoco0oB perreHus (moaroroska k OI'D no usmke).

MexaHnn4yeckue K0Je0aHUSL U BOJHBI

Mexannyeckue konebanusa. I[IpeoOpazoBaHue SHEPruM MPU MEXAHHUUYECKUX KOJICOAHUSX.



MareMaTHUECKUI U IPYKUHHBIA MasTHUKU. CBOOOAHBIE, 3aTyXalOIIKE U BBIHYK/ICHHBIE KOJIeOaHMs.
Pe3onanc. Mexanuueckue BOJIHbI. J[JIMHA U CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopnule pabomul (¢ ncnob30BaHneM odopynoBanus «Touka poctay):

W3yuenne koneOaHU HUTSIHOTO MasTHHKA.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

CtpyHHbIE MYy3BbIKaJIbHBIE HHCTPYMEHTHI. KosebaTenbpHble CUCTEMbI B IPUPOJIE U TEXHUKE.

Xapaxmepucmuka O0CHOBHBIX 6U008 OesimeNbHOCmU: YTEHWE U OO0CYXKJEHUE TEeKCTa crarel
MHTEPHET-CAaliTOB, OOCYXXJI€HHE JOKJIAJOB W MPE3EHTALUH, COCTABJIICEHWE W pEIIeHHE 3ajad,
obcyxkaeHue croco0oB pemeHus (moarororka k OI'D no dusuke).

JIEKTPOMAarHUTHbIE K0J1e0aAHUSI M BOJIHBI

[lepemennsbiii anekrpuueckuii Tok. KosebarenpHblii KOHTYp. BblHYXAeHHbIE U cBOOOHBIE DM
Kojebanus. DM BOJIHBI M UX CBOWCTBA.

Ipumepnvie memvl NPOEKMHUBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpuHUMOBI pagMoOCBS3M U TeneBuAeHUs. BrusHue DM wu3nydeHudl Ha KUBbIE OpPraHU3MBL
N3rotoBnenue ycTaHOBKY IS IEMOHCTpAIMH OnbITOB 1o DMU.

OnexTpoMarHuTHoe u3nydeHnne CBY-neun. Mctopuueckast peKOHCTPYKIUS ONBITOB AMIiepa.

Xapaxmepucmuka OCHOBHBIX 6U008 OesimeNbHOCMU: YTEHHE M O0CYXKJeHHEe TEeKCTa cTarel
MHTEPHET-CAaliTOB, OOCY)XJ€HHE JOKJIaJOB W NPE3EHTAllUH, COCTABJIIEHWE W pEIIeHue 3ajad,
o0cyxenne cnoco6oB pemenus (moarotoska k OI'D no ¢usuke).

Onruka

Uctounuknu cBera. JleiicTBHs cBeTa. 3aKOH MNPSIMOJIMHEHHOIO PACHPOCTPAHEHUSI CBETAa. 3aKOH
oTpaxeHust cBeta. [locTpoeHne n3o0pakeHUN B IJIOCKOM 3epKajie. 3aKOH MpeOMJIEHUS CBETa Ha
IJIOCKOM TpaHUIE BYX OJHOPOJHBIX Mpo3payHbix cpena. [Ipemomiienne cBera B mpusme. Jlucnepcus
cBera. SIBieHWe TMONMHOrO BHYTpeHHEro otrpaxeHus. JInH3pl. Tonkme nmH3bl. [locTpoeHne
n300pakeHUH, CO31aBaeMbIX TOHKUMH JIMH3aMu. [ 1a3 u 3penne. OnTuyeckue mpruoopsl.

Jlabopamopuvie pabomul (¢ ucnoab30BaHueM odopyaoBanus «Touka pocray):

OKCnepuMeHTalbHasi MPOBEPKA 3aKOHA OTPaKEHUs CBETA.

N3mepenune nokasaresis MpeIoMIIEHUS BOJIBI.

N3mepenune GoKyCHOTO pacCTOSIHUSI COOMPAOIICH JTHH3HI.
IIpumepnvie memvl NPOEKMHUBIX U UCCIEO08AMENbCKUX pAOOM
Hcropus uccnenoBanusi CBETOBBIX SBJICHUM.

Hcropuueckas peKOHCTpYKLMS Teseckona I amues.
N3roroBnenue kanengockona.

Xapaxmepucmuka OCHOBHBIX 6U008 OesimeNlbHOCmU: YTeHHE M OO0CYXKJeHHWE TEeKCTa crarei
MHTEPHET-CAaliTOB, OOCYXXJIeHHE JOKIAJOB W MPE3CHTAlUi, COCTAaBJIIEHWE W pEIIeHHuEe 3ajad,
o0cyxieHne crnoco6oB pemenus (moarotoska k OI'D no ¢usuke).

du3uKa aTOMa U ATOMHOT0 SIApPa

Crpoenue aroma. Ilornonienue u ucnyckanue cBera aroMamu. Ontuyeckue cnekTpbl. OTbITHI
Pesepdopna. [lnanerapuas moaens atoma. CTpoeHHE aTOMHOTO sijipa. 3apsIoBOE€ M MacCOBOE YUCIIA.
SnepHble cuiibl. DHEPrHsl CBSI3M aTOMHBIX siIep. 3aKOH paJuoakTHUBHOTO pacrnana. Anbda- u Oeta-
pacnansl. [IpaBuna cmenienus. Snepusie peakuuu. /lenenue u cuntes saep. SaepHas SHEpreTuka.
Ucrounuku sneprun ConHua u 38e34. Peructpanus siaepHbIX n3iydeHuil. BinusiHue painoakTuBHBIX
U3ITY4YEeHUH Ha KUBBIE OpraHu3Mbl. Jlo3umerpus. Jkonornyeckrue npoOaeMbl siIepHOI SHEPreTUKH.

Ipumeprvie memvl NPOEKMHBIX U UCCIEO08AMENCKUX PAOOM.:

Hcropus nzyuenus atoma.

Nzmepenne KITJ[ comneunoii 6arapen.

HeBuaumele u3imydeHus B CIIEKTPE HArPETHIX TEIL.

Xapaxmepucmuka OCHOBHBIX 6U008 OesimeNlbHOCmuU: YTeHWE M OO0CYXKJeHHE TEeKCTa crarei
MHTEpPHET-CaliTOB, OOCYXJEHHE JOKIaJ0B W TNpe3eHTallUd, COCTaBJIEHHWE M peIleHHe 3a/ad,
obcyxaenne crnoco0oB perieHus (moarororka k OI'D o usmke).

®opmbl OpraHu3anuy 00pa3oBaTeJILHOIO NpoLecca:

- TpyIIoBas;

- HHJUBHUAyaJbHas;

- (poHTaTbHASL.



Benyume Texnosorum:

Hcronb3yloTesi 3JIEMEHTBI  CIICAYIOIIMX TEXHOJIOTHI: TPOEKTHas, NpoOJIeMHOro oOy4eHwus,
I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaI_H/IOHHaSI, KPUTUYCCKOT'O MBIIIIJICHU A, HpO6JI€MHOFO Aauaiora, urpoBas.

OcHOBHBIE MeTO/IbI PA0OTHI HA YPOKe:

BGI[YH_[I/IMI/I METOAaMU 06yquI/151 ABJIAKOTCA: ‘-IaCTPI‘-IHO-HOHCKOBOfI, METO4 MAaTEMaTHYCCKOI'O
MOJCINPOBAHNA, aKCHOMAaTHYCSCKUH METOM.

@D opMBI KOHTPOJIA:

Tak kak 3TOoT KYypC SABJIACTCA AOMMOJTHUTCIBHLIM, TO OTMETKA B 6aJIJIaX HE CTaBUTCA. y‘-IaHIHfIC?I
YUUTCA OUCHUBATH ceba u ApYyrux caM, 4TO IMO3BOJIACT pa3BMBATh YMCHHA CaMOaHalln3a u
CIIOCOOCTBYET PA3BUTHIO CAMOCTOSTEIILHOCTH, KAK CBOWCTBY JIMUHOCTH y4allerocs. BwisBieHUE

MPOMCKYTOYHBIX U KOHCYHBIX PE3YJIbTATOB YYalIUXCS MMPOUCXOAUT YCPE3 MPAKTUUCCKYIO
ACATCIBHOCTD, 3a4CTHBIC pa6OTI)II

* TemaTuyecKas Moa0OpKa 3a/ad Pa3IMYHOTO YPOBHS CIIOKHOCTH C MPEICTABICHHUEM pPa3HBIX
METOJIOB pCIICHHsT B BHIC TEKCTOBOr0 JOKYMEHTa, mpe3eHTanuu, (uiNI-aHuMaIuu,
BHIEOPOJIMKA WK WED-cTpaHuubI (caiita)

® BBICTAaBKa IIPOEKTOB, NPE3CHTALUN;

® ACMOHCTpaluA 5KCIICPUMEHTA, Ka4eCTBEHHOU 3a1a4l C Ka4Y€CTBCHHBIM (YCTHI)IM WM B BUC
NPUJIOKEHHS, B TOM YHCIE, IMPE3CHTAlMel) OIHMCaHHeM TMpoliecca Ha 3aHITUH, (eCcTHBAJC
OKCIICPUMCHTOB, (i)I/I?;I/I‘-IeCKI/Ie OJIUMITNAadbI.



KaJIeHL[apHO-TeMaanecxoe INIAHUPOBAHHUE 7 kj1ace

Hazpanue | Tema ypoka Koanu | OcHOBHBIE BH/ABI 1eATEJILHOCTH HA YPOKe
paznena eCTBO
4acoB
BBenenne | BBonnoe 3anarue. Lemn u |1 [TpuBoANTH TIpEMEPHI OOBEKTOB HM3YYECHUS
(1g) 3ajmaun  Kypca.  TexHuka ¢u3uku (puznyeckue sBieHUS, HUnIECcKoe
0€30MacHOCTH. TENO, BEIIECTBO, (U3MYECKOE  TIOJIE).
Poan Cucrema eauHMIl, MoHATHE O | 1 HaGmonate m aHanmu3upoBath (U3HUECKUE
IKCIEPUM | MIPSIMBIX U KOCBEHHBIX sBNIeHHs ((PUKCHPOBATH H3MEHEHUS CBOICTB
eHTa B | U3MEPEHUSIX 00OBEKTOB, CpaBHUBaTh WX U 0000IIATH).
JKM3HH @usnueckuil  IKCIEpPUMEHT. | 1 [To3HaKOMUTBCSI €  DKCHEPUMEHTAJIbHBIM
yeJsioBeka | Bunpl bu3nIecKoro MCTOIOM HCCJIICIOBAHMA  IPHPO/JbI
(3u) IKCIIEPUMEHTA. (BOCTIPOM3BOIUTH, (DUKCUPOBATH U3MEHEHUS
ITorpemHocTs n3MepeHusl. CBOMCTB 00bekTa, aHanu3upoBaTh. COOpka
Buner MTOTPEITHOCTEH npuOOpoB U KOHCTpyKIuil. Mcmonb3oBanue
U3MEPEHHSI. U3MEpUTENIbHBIX MpHOOpoB. BeinonHeHue
Pacuér MOTPENTHOCTH 7a00paTOPHBIX M TPAKTUYECKUX PaboT.
M3MEpPEHUSL. Jwnarnocruka u YCTpaHEHUE
JTaGoparopHas pabora 1 HeucnpaBHocTeil mpubopoB. BeicTpauBanue
<<I/I3MepeHI/Ie obneMa TUIIOTE3 HA OCHOBAHWH UMECIOIINUXCS TaHHBIX.
TBepaoro Ttena». [IpaBmiia
opopmiieHust 1abOpaTOPHOM
paboTHI.
Mexanuk | PaBHOMepHOE ull Ananmu3 Ttabmuin, rpadukoB, cxem. Illowmck
a (84) HEPaBHOMEPHOE IBUKEHUSL. 0O0BSICHCHHUS HAOII0IaeMbIM COOBITHSIM.
I'paduueckoe npencrasnenue | 1 Onpenenenve  CBOMCTB  MpUOOpPOB 1O
JIBUKECHUSI. YepTesKaM 1 MOJIEIISM. Ananus
Pemenne rpaduuecknx 1 BO3HUKAIOIIMUX  MPOOJIEMHBIX  CUTYallHid.
3a/1a4, pacueTr MmyTd U N3o0paxaTh cucTeMy KOOpAMHAT, BHIOUPaTh
cpenHen CKOPOCTH TEJIO OTCYETA U CBA3BIBATH €r0 C CUCTEMOM
HEPAaBHOMEPHOTO JBIIKCHHSL. koopauHar. Mcnonas3zoBaTh CUCTEMY
IlonsaTue HHEPLUH n|l KOOpAWHAT IJIA U3Y4CHUA
uHeptHocTH. llentpoOexHas
cua.
Cuna  ympyroctu, cuia |l npsIMOJIMHEHOTO ABMKeHus Tena. COopka
TpPEeHUS npubopoB U KOHCTpyKuMid. Mcnons3oBanue
JlaboparopHas paboTa 1 U3MEPUTENbHBIX pUOOpOB. BeimonHeHue
«HccnenoBanue 3aBUCUMOCTH 71a00paTOPHBIX U MPAKTUYECKUX  padoT.
CHJIBI YIIPYrOCTH, Junarnocrtuka U yCTpaHEHUE
BO3ZHUKAIOIIEH B MPY>KUHE, OT HeHcIlpaBHOCTeH npuOopoB. BeicTpauBaHue
CTETIeHH nepopmanuu TUIOTE3 Ha OCHOBAHUU UMEIOIIUXCS
TPYKUHBD). JAaHHBIX. KoHncrpynposanune u
JIaGoparopHas pabota 1 MOJEIUpoBaHue. BrImonHeHne 3agaHuil 1o
«Onpenenenune YCOBEPLIEHCTBOBAHUIO
KoapuureHTa npubopoB. Pa3paboTka HOBBIX BapHUaHTOB
TPEHUsl Ha TpUOOMeETpeY. omnbITOB. Pa3zpaboTka M mpoBepka METOAUKU
JlaboparopHas paboTa 1 JKCIIEPUMEHTaIbHOM pabotel. PaGota B

«HccnenoBanue 3aBUCUMOCTH
CHIJIBI TPCHUMA oT CHJIbI
HOPMAJIbHOT'O JaBJICHUA.

MaJIbIX Ipymnnax. AHaJIU3UPYIOT, BEIOMPAOT
U 000CHOBBIBAIOT CBOE pelleHHe, ACHCTBHS.
IIpencraBieHue pe3ysabTaToB  IAPHOM,
CPYIIIOBOM ACATEIBHOCTH.  YdYacTue B
Jyanore B COOTBETCTBUHM C IIpaBUJIAMHU
PEYEBOr0 MOBEICHUS.




I'uapocra | [InotHOoCTh. 3ajmaua wnaps Anamu3 Tabmuu, rpaduxoB, cxem. [lomck
tuka (12 | 'epona 00BsICHEHUS  HAOMIOJAEMBIM  COOBITHSM.
q) Pemrenue 3aga4 MOBBIIEHHON OnpeneneHnne  CBOWCTB  TpUOOpPOB  TO
CJIOHOCTHU Ha pacuer yepTexam u
IJIOTHOCTH BELIECTBA. MOJEIISM. Ananus BO3HHUKAIOIIUX
PellcHie 33124 OBBIIICHHOM npo6naemMHbIX cuTyarnuid. Coopka mpuOopoB u
CIOKHOCTH KOHCTPYKIIUH. Hcnone3oBanue
JlaBieHHe JKUAKOCTH Tasa. U3MEPUTENBHBIX MpHOOpOB. BrimonHeHwe
3axon Tlackans 7a00paTOPHBIX ¥ TMPAKTHYECKHX padoT.
Co0GIIAOIIMECS COCYIBL. Jwnarnocruka § u YCTpaHEHUE
TaGopatopras pabora HEUCHPaBHOCTEN NMpUOOPOB.
«I3roTOBIEHIE MOJEIH BricTpanBanue rumoTe3 Ha OCHOBaHHUH
(boHTaHD UMEIOIUXCcs JaHHBIX. KOHCTpynpoBanue u
JTaGopaTopnan paboTa MojenupoBanue. PaboTta B MasbIX rpynmax.
WBrOTORCHIE MOEH AH.’:H'II/ISI/Ipy}OT, BLI6ZIpa}0T 1 000CHOBBIBAIOT
dorTanay CBOE pelieHue, AeHCTBUA. HpeI[CTaBJ'IeHI/I?
3akon Ilackans. JlaBnenue B PE3YIILTATOB HaprHoH, TPYTIOBOR
KHITKOCTSIX 7 138X, nesitenbHOCTH. [loaroToBka cooOuieHuit u
TWpaBiuueckie  MalIiHbL. NOKJIIA0B. YUacTUE B JUAJIOTE B
Co0BIAMIIECs COCYIbL. COOTBETCTBUM C TMPaBWJIaMU PEUYEBOTO
BrrTankusaromas cuia. 3aKoH TTOBEICHITL,
Apxumena.
JlabopaTtopHnast pabota
«BprsicHeHne yCIIOBHUS
IUTABAHUS TEID.
bnok 3amauna 3axkon
[Tackans, 3akoH Apxumena.
bnok 3amauna 3axkon
[Tackans, 3akoH Apxumena.
Craruka( | biok. Peryar. Ananmu3 Ttabmun, rpadukos, cxem. [lomck
114) PaBHOBecHe TBEpIBIX TeIl. OOBsICHEHUsT  HAOMIOaeMbIM  COOBITHSIM.

Mowment  cuibl.  [IpaBuno
MOMEHTOB.

Lentp TSKECTH.
UccnenoBanue  pasiuyHbIX
MEXaHUYECKUX CUCTEM

KOM6I/IHI/IpOBaHHBIe 3aJa4u,
HCIIOJIb3Ys yCJI10BUA
PaBHOBCCHUSI.

KOM6I/IHI/IpOBaHHBIe 3aJa4u,
HCIIOJIb3Y: YCJIIOBHUSA
PAaBHOBCCH

JIaGoparopHas paboTa
«H3roroBnenue paboTaromeit

CHCTEMBI  OJOKOBY.
OdopmnennepaboThI.

PaGora Han mnpoekToM
«bnoxm». JlaGopaTopHas
pabota «H3rotoBnenune
paboTarorieit CUCTEMBI
OJIOKOBY.

JIaGoparopHas pabota
«MzroroBnenue paboTaromei

OnpeneneHue  CBOWCTB  MPUOOPOB  TIO
yeprexam u MOJIEJISIM. Ananuz
BO3HUKAIOIIUX  NPOOJEMHBIX  CHUTYaIuil.
HaOironars JNIEUCTBUE MPOCTHIX
MexaHu3MoB. [lo3HakomMuThes ¢ puznueckoin
MOJETBI0  «abCOMIOTHO TBEPAOE  TEIOY.
Pemarp 3agaum Ha TpUMEHEHHE YCIOBUS
(mpaBuna) paBHOBecusi peruara. [IpumeHsTh
ycnoBue (IIpaBUII0) paBHOBECHUS phluara Jajs
00BsICHEHUS NeCTBUS pa3IMYHBIX
MHCTPYMEHTOB, UCIOJIb3YEMbIX B TEXHUKE U
B ObITy. COOpKa mprOGOpOB U

KOHCTPYKIIUH. Hcnons3oBanue
HU3MEPUTENBHBIX TPUOOPOB.
Brinosnnenue 1a00paTOPHBIX u

MpakTHYecKux paboT. JluarHoctuka u
yCTpaHEHHE HEUCIpPaBHOCTEH MPUOOPOB.
BricTpauBanue THMOTE3 Ha OCHOBAaHUU
UMEIOIIUXCs aHHBIX. KoHCTpyHnpoBaHUe U
MOJIeTUpOBaHue. BhIMOTHEHWE 3aaHuidl 10
YCOBEPIICHCTBOBAHUIO puOOpOB.
Pa3zpaboTka HOBBIX




CUCTEMBI OJIOKOBY.

OdopmiieHue paboTHI.

3amuTa NpoeKToB.

BapHaHTOB ONBITOB. Pa3paboTka U mpoBepka
METOJUKH  JKCIIEPUMEHTAILHOW  palOTHI.
Pabora B manmpIx rpynmnax. AHalIM3UpPYIOT,
BBIOMPAIOT U 0O0CHOBBIBAIOT CBOE peEIlICHUE,

nencteus.  IlpencraBinenue  pe3ynbTaToB
MApHOMU, CPYIIIOBOM JIEATENBHOCTH.
[TonroroBka cooOUIeHU U JIOKJIa/0B.
OcymiecTBIsIIOT CaMOOLIEHKY,

B3aUMOOILICHKY ACATCIbHOCTH. Yyactue B
auaiaore B COOTBCTCTBHMHM C IIPaBUJIAMHU
PEUYCBOI0 MMOBCACHM.

KanennapHO-TeMaaneCKoe IVIAHUPOBAHHUE 8 kiacc

Kounu
Ha3Banue OcHOBHBIE BH/bI
Tema ypoka €CTBO
pasjiena NeATeJIbHOCTH HA YpOKe
4acos
BBonnoe 3anstme. Llenu u |1 CamocroATensHO bopMyaHpYyIOT
TemmoBble | 3amaun  Kypca.  TexHuka MO3HABATENIbHYIO  3aJady.  YMEWT ¢
SIBIICHUS 0€30MaCHOCTH. MOMOIIBIO BOIIPOCOB NOOBIBaThH
Pa3znoobpasue TEIUIOBBIX | 1 HEJ0CTAIONIYI0 nH(pOpMaLHIO.
SIBJICHUI. Temnnosoe Hcnonp3oBaHne WU3MEPUTENBHBIX TPHUOOPOB.
pacuIMpeHue Tell. BeinonHenue 1ab0paToOpPHBIX 51
JlaboparopHas paboTa 1 NpakTU4YeCKuX paboT. [lmarHoctuka W
«M3MeHeHus JIMHBI Tella ycTpaHeHHe HeUCIpaBHOCTEN MPUOOPOB.
MIpY HArPEeBaHUH U BeicTpauBanue rumoTe3 Ha OCHOBAaHUH
OXJTAKJCHUID. MMeERINXCs JaHHbIX. KoHCcTpynpoBaHue
Temnomnepeaya. 1 1 MOJIETMpOBaHue. BrinomHeHne 3ajanuii o
Habmonenue YCOBEPILEHCTBOBAHUIO puOOpOB.
TEIIONPOBOAHOCTH BOKI U Pa3paboTka HOBBIX BapHAaHTOB OIIBITOB.
BO3yXa. Paspabotka ©  mpoBepka  METOJIUKHU
JlaGopatopHas pabora 1 AKCIIEpUMEHTAIbHOW paboTel. Pabota B
«I3Mepenue yaenpHoi MaJbIX Tpymmnax. AHAIU3UPYIOT, BHIOMPAIOT
TEILUTOEMKOCTHU pa3IuYHbBIX 1 000CHOBBLIBAIOT CBOE pCUICHUC, HeﬁCTBHH.
BEIIECTBY. IIpencraBienue  pe3yabTaTOB  MApHOIA,
IInaBnenue u otBepaeBanue. | 1 TPYNIIOBOM  JIEATENBHOCTH. YuacTHe B
JlaGoparopHass  paGoTa Majiore B COOTBETCTBUU C IMpaBHJIaMU
«OtnuBKa napauHOBOTO peYCBOIO IIOBCACHNA.
COJITATHKAY
JlaGopaTtopHas pabota 1
«HaoOmronenue 3a
MIJIABJICHUEM JIbJIa
Pemenne onumnuaaHbIx 1
3a/1a4 HaypaBHEHUE
TEIJIOBOTO OasiaHca
Pemenne onumnuraaHbx 1
3a/1a4 Hapacu€T TEIJIOBBIX
IIPOLIECCOB
JlaGopaTopus 1
KpuCTaIIIorpadpuu.
Hcnapenue u xonaencarus. | 1
CoctaB aTmMocdepsl, 1




HaOII0/ICHHUE TTepexoaa
HCHACBIIICHHBLIX I1apOB B
HACBIIIICHHBIC.

BrnaxxnocteBO31YyXa Ha
Pa3HBIX KOHTUHCHTAX

Onexktpuy | Mukpomup. Monenu atoma, Yupasistor CBOEH
€CKHE CyILECTBOBABLIME J0 Hayaja II03HABATEJILHOU u yueOHOU
SIBJICHUS XIX B. JEATEIIbBHOCTBIO IIOCPEACTBOM ITIOCTAHOBKHU
Hcropus OTKPBITHS LeJIeH, TUIaHUPOBAHUS,
JeUCTBUS TajJIbBaHUUYECKOTIO KOHTPOJIsl, KOPPEKLIUU CBOUX
JJIEMEHTA JICWCTBUIA U OLICHKH YCIICIIHOCTH YCBOCHUS.
Wcropus co3nanus CpaBHuBaroT croco6 U pe3ynbTar
251eKTpO(OPHOI MAITHBI CBOMX JIecTBHI ¢ 00pa3LoM —
OneiTel Bonbra. JIMCTOM COIPOBOXIEHUS.
DNeKTpUIECKUT OO6napyxuBarT OTKIOHEHUS. OOIyMBIBAIOT
TOK B DJICKTPOJINTAX. IMPUYINHBL OTKJIOHEHMI. OcyIHeCTBJU[IOT
Pemenue onummnumaHbix CaMOKOHTPOJIb u
3aa4 Ha 3aKOHBI B3aMMOKOHTPOJIb. HUcnonw3oBaunue
TOCTOSHHOTO TOKa M3MEpUTENbHBIX TpUOOpOB. BrinonHenue
Haomro JeHNE 3aBUCUMOCTH J'Ia60paTOpHBIX " IPaKTUYCCKUX pa60T.
COINPOTHUBIICHUS TPOBOIHUKA JuarsocTika u YCTpaHCHHUE
OT TEMIIEPATYyPHI. HeucIipaBHOCTEH mpuOopoB. BricTpanBanue
JlaGoparopHaspaboTa TUII0TE3 Ha OCHOBAaHUHU UMEIOLIUXCSA
«Omnpenenenne  CTOMMOCTH JAaHHBIX. Koncrpynposanue u
M3pacxoJ0BaHHOM MOJCINPOBAHUE.
37IeKTPOPHEPTUH U YnpaBisior CBOCH
M0 MOIIIHOCTH MOTPEOUTENS U TO3HaBATENbHOM M yd4eOHOit
110 CYETUUKYY JEeSITENIbHOCTHIO MOCPEACTBOM
Perenue onmuMIma HbIX TOCTAHOBKA nerne,
3aJa4 Ha TEIUIOBOE JCHCTBUE IUIAaHUPOBaHHA, 5 _ KOHTpOJIA,
TOKA KOPPEKLIUU CBOUX JCHCTBUM U OLICHKU
DIEKTPOMArHUTHbIE SABJIEHHS. YCIEMIHOCTH YcBOEHUS. CpaBHUBAIOT
DIIEKTPOU3IMEPUTEILHBIE vCHOCO? 1 pe3yabTaT CBOMX
IPUGOPEL neicTBuil ¢ o6paszloMm —
MaruuTHas AHOMAJTHSL. JTHCTOM CONPOBOKACHHA.
MarruTHbIE GypH OOGHapyXUBarOT OTKJIOHEHHUS. OOxymBIBaIOT
PasHOBUAHOCTH MPUYMHBI OTKIOHEHUH. OCyIeCTBISIOT
YIEKTPOIBHTaTEEHi. CaMOKOHTPOITb Y B3aUMOKOHTPOJIb.
CeeroBble | MlcTOUHUKH CBETa: TEIUIOBBIE, YrpaBidioT cBoel O3HABATEIbHON U
SIBJIICHUS JIIOMUHECIIEHTHBIE yueOHOM e TENILHOCTHIO MOCPEICTBOM

DKCIIEpUMEHT, HaOIII0/ICHUE.
MHuorokpaTHoe n300pakeHue
npeaMeTa B HECKOJbKHX
MJIOCKUX 3€pKajiax.

N3roToBUTH NEPUCKOII U C €TO
IIOMOILBIO MIPOBECTH
HaOJIFOIEHUS

IIpakTueckoe
HCIIOJIb30BAHUE BOTHYTBIX
3epKaJl

3pI/ITeJ'ILHLIe MIIJIO3UH,
MOPOKAACMBIC
IIPCIOMIICHUECM CBCTA.

MIOCTAHOBKM  I1€JICH, TUTAHUPOBAHUS,
KOHTPOJISI, KOPPEKIIUH CBOUX JICHCTBHI U
OLIEHKH YCIIEIIHOCTH YCBOEHUS. Bolaenstor
U (HOPMYIUPYIOT MMO3HABATEIBHYIO  IIEJb.
Br1ensS10T KOJTHYeCTBEHHEIE
XapaKTePUCTUKU 0OBEKTOB, 3aJJaHHbBIE
CJIOBaMH.

[IpuHUMaIOT NO3HABATEIBHYIO 1IN U
COXPAHSIIOT €€ MPH BBIMOJIHEHUH YIeOHBIX
neiicrBuii. OCO3HAIOT CBOM JIEHCTBHS.
HMeroT HaBBIKM KOHCTPYKTHBHOTO OOIIIEHUS
B MaJIbIX IpyMax.




Mupaxu.

PazButue BOJIOKOHHOM | 1
ONTUKU
Hcnonb3zoBanue 3aKoHOB | 1
CBETAa B CBETA B TEXHUKE
Hayka B ABTOMATHKA B HalleH >ku3nu. | 1 CamocTosaTensHo bopMyITHPYIOT
KU3ZHU Panvo u TeneBuaeHmne 1 MO3HABATENIBHYIO 3aJady. YMeT (Wiu
AJnbTEepHATUBHBIC UCTOUYHUKH | 1 pa3BUBAIOT) CIOCOOHOCTH C  MOMOIIIBIO
sHepruu. Bunusl BOIIPOCOB J0OBIBATH HEJIOCTAIOIIYIO
AJIEKTPOCTAHIIHIA uH(OPMAITHIO.
Hayka cerogns. Hayka u 1
0€30MacHOCTb JIFOJIEH.
KanennapHo-temaTnyeckoe mjiaHupoBanue 9 kiacc
Kounu
Ha3zBanmue OcHOBHBIE BH/IbI
pasaeJa Tema ypoka ccTBo NeSiTeIbHOCTH HA YPOKe
4acoB
Beenenne | Bognoe 3ansarue. Lemm u |1 CamocroATensHO bopMyIHpPYIOT
(1) 3agau  Kypca.  TexHuka MO3HABATEJIBHYIO  3aJadyy.  YMEWT ¢
0€30TMacHOCTH. TTOMOTIIBIO BOITPOCOB n0OBIBaTh
Kunemar | CriocoObl onicanust 1 HEJIOCTAOIIYI0 HH(POpMAITHIO.
uKa (74) | MEXaHUYECKOTO ABUKCHHS Hcnonp3oBanue M3MepUTEIbHBIX MPHOOPOB.
[IpsmonuHenHO- 1 BrinosHenue 1a00paTOPHBIX u
paBHOMEpHOE npakTHueckux paboT. Jlmarnoctuka u
JIBH)KEHUE TI0 IIIOCKOCTH? yCTpaHEHHE HEUCHpPaBHOCTEH MPUOOPOB.
CMOTps U3 KaKoil TOUKH BeicTpauBanue rumnore3 Ha OCHOBAaHUH
HaOJI01aTh MMeRIUXCcs JaHHbIX. KoHcTpynpoBaHue
OTHOCHTENBHOCTD ABMKEHUS. | 1 1 MOJIEIMpOBaHue. BoIomHeHne 3a1aHnil 110
Cl10)XeHue IBUXKECHUI. YCOBEPILIEHCTBOBAHUIO MPUOOPOB.
ﬂa60pam0pﬂble pa60mbl; 1 Pa3pa60TKa HOBBIX BapHaHTOB OIIBITOB.
«I/ISYLIGHI/IG JOBHKECHUS Pa3pa60TKa u IIPOBEPKaA METOANKHN
CBOOOIHO MAAIOIIETO TeJIay, SKCIIEpUMEHTAIbHOU paboThl. PaboTta B
«I/ISYLIGHI/IG JBUKECHUS Tela MaJIbIX TI'pYIIIax. AHaJ'II/I3I/Ipy}OT, BI)I6I/IpaIOT
110 OKPY>KHOCTH 1 000CHOBBIBAIOT CBOE PELICHUE, HCﬁCTBHH.
Kaxk u «kyma mnoserena |1 [IpencraBienue  pe3ysibTaTOB  IApHOM,
BUIIHeBas koctouka? Pacuer TPYNIIOBOM  JAEATENIIBHOCTU. YuacTue B
TPaeKTOPUM IBHKCHUS Tl U Jajgore B COOTBETCTBMUM C IIpaBUJIaMU
MEpCOHaXKEH paccka3oB P. peYCBOIO IIOBCACHNA.
Pacnn o Mrouxaysene
Hcropuueckas 1
PEKOHCTPYKIUSA
onbITOB ["anunesino
OIIPENIETICHUIO YCKOPEHUS J.
Omnpenenenne cKOpocTu 1
PaBHOMEpPHOTO  JABUKECHUS
MIPY UCIOJIb30BAaHUU
TpeHaxkepa «berosas
JTIOPOKKA.
Junamuk | Cuna Bonu, cuna yoexaenust | 1 YhpaBisoT CBOEW  MO3HABATEIBHOM U
a (8u) WK culia - pu3udecKas yu4eOHOW  JIeATENBHOCTBIO  MOCPEICTBOM
BeJINUMHA? MOCTAaHOBKHU ene, MJIAaHUPOBAHMUS,

KOHTpPOJISl, KOPPEKIMU CBOUX JEHUCTBUN M




Jlabopamopnas paboma:
«3MepeHune Macchl Tenay

JIBr>keHue Tena moj
JNEUCTBUEM HECKOJILKUX CHII

JIBH>KEHHE CHUCTEMBI
CBSI3aHHBIX TEll

Jlabopamopnvie pabomvi:
«M3ydeHue TpeHus
CKOJIbYKCHUS»

JlnHamuka paBHOMEPHOTO
ABWIKCHUSA IO OKPYXKHOCTHU

Hcropuss  passutus
MPEJICTaBICHUN O
Bcenennoii. Conneunas
cCUCTEMa.

OTKpBITUS HA KOHUUKE Tepa.
[IepBbIe NCKYCCTBEHHBIE
CIYTHUKHU 3eMJIN.

OILICHKHU YCHEIHOCTH YCBOCHHS.
CpaBHUBaAIOT CcHOCOO U pe3yabTaT CBOMX
JeucTBuii ¢ oOpasnoM - JINCTOM
COTIPOBOKICHHUS. OOHapyXuBaroT
oTkiIoHeHUsl.  OOXyMBIBAIOT  HPUYHHBEI
OTKJIOHEeHHHA. OCYIIECTBISAIOT CAMOKOHTPOJIb
51 B3aUMOKOHTPOJIb. Hcnons3zoBanue
U3MEPUTENBHBIX MpHOOpOB. BrimonHeHwe
7a00paTOPHBIX W TPAKTHYECKUX PadoT.
Jwnarnocruka u YCTpaHEHUE
HEHCIIpaBHOCTEN TPUOOPOB.

BricTpanBanue rumoTe3 Ha OCHOBaHUH
UMeroImuXxcs JanHbIX. KoHCTpynpoBanue

¥ MOJICTTPOBaHHE.

Hmnyasce | Kak BbI AXTy Ha30BeTe... CamocrosATensHO bopMyIHpPYIOT
3akon PeaktuBHOE 1BMXEHHE B MMO3HABATENBHYIO 33]1a4y.
COXpaHeH | IIPHUPO/JIC. VYMmerorT (WiaM pa3BUBAIOT) CIOCOOHOCTH C
usl PaccnenoBanme JITII c TTOMOTITBIO BOIIPOCOB oOBIBaThL
HMITYJIbCA | TOMOIIBIO 3aKOHA HenocTaronyro uHbopmanuoo. Pabota B
(3v) COXpaHEHUs UMITYJIbCa MaJblX TpyIIax HaJl aITOPUTMOM PELICHUS
3aJa4 MO YyKa3aHHOW TeMe (Ha mpuMepe
BUJICOMATEPUAJIOB U3 HHTEPHETA).
Craruka( | Jlabopamopnas paboma: VYpaBistoT CBOEH MO3HABATEIIHLHOU U
29) «OrmpeneneHne UEHTPOB Mace yu4eOHOU JesITEeNbHOCThIO OCPEICTBOM
Pa3IMYHbIX Ten (Tpm MOCTAHOBKH LI€JIeH, TUIaHUPOBAHUA,
crioco0a)» KOHTPOJISI, KOPPEKIIUU CBOUX JIEHCTBHUI U
[IpumeHeHne NPOCTHIX OIICHKH YCTEIIHOCTH YCBOeHHUs. Boiaenstor
MEXaHHU3MOB B U GOPMYIUPYIOT O3HABATEIBHYIO LEJb.
CTPOUTENBCTBE: OT 3EMIISIHKH Bbiaenstor KoJM4ecTBeHHbIE
10 Hebockpeba XapaKkTepucTUKH 0OBEKTOB, 3aJaHHBIC
CJIOBAMHU.
[IpyHuMarOT MO3HABATENBHYIO 1Elb U
COXPAHSIIOT €€ MPH BBIIOJIHEHUU YIeOHBIX
nerictBuii. (OcCO3HAIOT CBOM  JEHUCTBHA.
HMeroT HaBbIKU KOHCTPYKTUBHOTO OOIIEHUS
B MaJIbIX IPYIIax.
Mexanuu | Bunsl  MasSTHHKOB U HX CamMocTosaTensHo GopMyTUpyIOT
ecKme KonebaHuit MO3HABATENbHYIO 3371auy. YMeIoT (WIH
Kos1e0ann | Yto mepeHocuT BojHa? Pa3BUBAIOT) CIIOCOOHOCThH € TIOMOLIBIO
i H KonebarenbHble CUCTEMBI B BOIIPOCOB  0OBIBATH HETOCTAIOLIYIO
BOJHBI(34 | IpUpO/IC U TEXHUKE uHpopmanuto. PaboTa B ManbIx rpymmnax
) HaJ| AJITOPUTMOM DEILEHHUs 3a/1a4 10
yKa3aHHOU Teme (Ha mpumepe
BUJICOMATEPUAIIOB U3 UHTEPHETA)
DJIEKTPO | DKCIIEpUMEHTANIbHAS Pa3zpaboTka HOBBIX BApHAHTOB OTIBITOB.
MArHuTH | [IPOBEpKa CBOMCTB DM BOJIH. PazpaboTtka u mpoBepka METOIMKH
ble HUccnenoBanue IKCIIEpUMEHTaIbHOU paboThl. PaboTa B
KO0J1e0aHHN | DJICKTPOMArHUTHOTO MaJbIX Tpynmnax. AHATU3UPYIOT,




11 n3nyuenus CBU-neun BBIOMPAIOT U 0O0CHOBBIBAIOT CBOE PEIICHHE,
BOJIHBI JICACTBUA.
(2u9) [IpencraBnenue
pPE3yNbTATOB MAPHOM, IPYIIIOBOU
JESTEIbHOCTH. Y4acTue B AUAJIOTe B
COOTBETCTBUU C IPAaBUIAMH PEUYEBOTO
MOBE/ICHUS.
Onruka N3rorosnenue MOJEIIN VYIpaBiuslOT CBOEH  II03HABAaTEIbHOU U
(44) KaJICMAOCKOIIA. y4eOHOM e TeTbHOCTHIO
DKcrepuMeHTalIbHAs IIOCPEJCTBOM IIOCTaHOBKH ene,
IpoBepKa 3aKOHa OTpPaKEHUS IUTAHUPOBAHUS, KOHTPOJIS, KOPPEKLIMH CBOUX
CBETA. JICICTBUM U OLICHKHU YCIEIIHOCTH YCBOCHHUSI.
Jlabopamopnas paboma: CpaBHHMBAIOT C€IOco0 W PE3yabTaT CBOUX
«3mepenue MOKa3aTeJst JEUCTBUAN c oOpasiom —JIUCTOM
MIPEJIOMJIEHHUS BOABI» COTIPOBOKIICHHUS.
Kak oTnuuaroTcs nokazaTeiu OO6HapyxuBarOT OTKJIIOHEHUS. OOAYMBIBAIOT
IPEIOMIICHUS I[IBETHOT'O MMPUYUHEBI OTKJIOHEHHUH. OCYHIGCTBJI?IIOT
CTeKJIa CaMOKOHTPOJIb U B3aUMOKOHTpPOJIb. PaboTa
Pemenue B MaJIbIX Tpynmnax. Pemenue
SKCIIEPUMEHTABHBIX 337124 DKCNEepUMEHTAIBHBIX 3a/ad, OOCYXJIEeHUE
pe3yabTaToOB, MOCTpOEHUE TpaduyecKoit
3aBHCHMOCTH MOKa3aTens
MIPEIOMIIEHUS CBETA OT €r0 YaCTOTHI.
®usuka | [lornomenue u ucnyckanue Pa3paboTka HOBBIX BapHaHTOB OIIBITOB.
aroma M | cBerta aromaMu. OnTudeckue Pazpabotka ©  mpoBepka  METOJIUKHU
aTOMHOIO | CIIEKTpHI. SKCIIEpUMEHTAIbHONW paboTel. Pabota B
sapa (44) | Usmepenue KIIJI conmrneunoi MaJblX Irpynnax. AHaJIU3UPYIOT,

Oarapen

Bnusinue pagunoakTUBHBIX
W3JTy4YECHHUI Ha )KUBBIE
OpraHu3Mbl

Crioco0BI 3alUTEL OT
PaIMOaKTUBHBIX U3TydeHUN

BBIOMPAIOT U 000CHOBBIBAIOT CBOE pEIICHUE,
NEUCTBUSL.
[IpencraBnenue
pe3yabTaToB MapHOH,
JesITeNIbHOCTH. YYacTue B
Majiore B COOTBETCTBUU C IpaBHJIaMU
pedeBoro MOBEJICHUSI. Pemenue
SKCIIEPUMEHTANbHBIX 3aj7ad. BelnonHeHue
MIPAKTHYECKOH paboThl B MallbIX TIpymmax,
00CyXJIEeHIE Pe3yIIbTaTOB.

rpyNIoBOH
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