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«IKcnepuMeHTApHUii 0 Gpu3nKe» (¢ MCMoJIb30BaHNeM ooopynoBanus «Touka pocray) B 7-11
KJlaccax.

Peanuzanus nporpaMMsl CiocoOCTBYET TOCTHIKEHHUIO CIICAYIOIINUX Pe3yJIbTATOB:

JInuHOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX ACHCTBUH yUaIIUXCS:

* yueOHO-TI03HABATENBHBINA HHTEPEC K HOBOMY Y4eOHOMY MaTepuary U crioco0am perieHus: HOBOH
3a]1a4H;

* OpHEHTaIMs Ha TOHUMaHUE IPUYMH yCIIeXa BO BHEYUYE€OHOM JIeSTEIbHOCTH, B TOM YUCIIE HA CAMOAHAJIN3
1 CAaMOKOHTPOJIb pe3yJIbTaTa, Ha aHaJIN3 COOTBETCTBUS pe3yJbTaTOB TPEOOBAHNUAM KOHKPETHOM 3a]1auu;

* CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYYEOHOU eI TeTLHOCTH;
Obyuarowuiicst NOILY4YUm 803MONCHOCb OISl POPMUPOBAHUA!

® BHYTpCHHCﬁ MO3UIHNHU IIKOJIbHHKA Ha YPOBHEC IMOJIOXKUTCIBHOTO OTHOIICHHUA K HIKOJIC, IOHUMAaHHA
HCO6XOHI/IMOCTI/I YUCHUS, BBIPA)KECHHOT'O B npe06na)1aH1/m y‘-Ie6HO-H03HaBaTeHBHI)IX MOTHBOB,

* BEIPAKEHHON YCTONYNBOI yueOHO-II03HAaBATEILHOM MOTHUBAIIY VICHHS
¥ yd yd ;

* YCTOWYMBOTO yueOHO-TI03HABATEIHHOTO HHTEPECa K HOBBIM OOIINM crioco0am penieHus 3aaay.

MeranpeaMeTHble:

B cdepe peryasiTUBHBIX YHUBEPCATHHBIX YUSOHBIX ACHCTBUM YUaIIUXCS:

¢ INIAaHUPOBATH CBOU ,HCfICTBHH B COOTBETCTBHUH C ITOCTABICHHOMN 33,[[3‘16171 " YCJIIOBUSIMH €€ pC€ain3alun, B
TOM YHCJIC BO BHYTPCHHEM IIJIAHEC,

* YUUTBHIBaTh YCTAHOBJICHHBIE MTPaBUJIa B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIICHUS;
* OCYIIECTBJIATH UTOTOBBIN U MOLIATOBBIM KOHTPOJIb MO PE3ybTaTy;

¢ OOCHUBATH IIPABHUJIbHOCTH BBLINIOJIHEHUA I[eﬁCTBI/Iﬂ Ha YPOBHC a,HCKBaTHOﬁ peTpOCHeKTHBHOﬁ OLICHKHU
COOTBCTCTBUA PE3YJIbTATOB Tpe6OBaHI/I${M ,Z[aHHOﬁ 3aJa4u U 3aHaHHOﬁ O6J'IaCTI/I;

* aJICKBaTHO BOCIIPUHUMATD MPEAJIOKEHUS U OLIEHKY YUUTENeH, TOBapHIleH, poAUTEeNeH U IPYTUX JIIOIEH;
* pa3nuyath Crocod u pe3yiabTar JeHCTBUS.

Obyuarowuiica noay4um 803MONCHOCHb HAYUUMCA:

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

* IPOSIBJIATH MMO3HABATEJIbHYIO HHUIIMATUBY B y4€OHOM COTPYIHHUYECTBE;

¢ CaMOCTOATCIIbHO aZICKBATHO OLCHUBATDH IIPABUJIbHOCTDL BBIIIOJIHCHUA JIEUCTBUS M BHOCUTD H606XO,Z[I/IMLIG
KOPPEKTHUBLI B UCITIOJIHCHUEC KaK I10 XO4Y €TI0 pCain3allu, TaK U B KOHIIC JIENCTBUSL.

B cdepe nosHaBaTeJIbHBIX YHUBEPCATbHBIX YUCOHBIX AEUCTBUHN yyalluxcs:

* OCYILECTBJIATh TIOUCK HEOOXOIMMON MH(POPMALIMH [T BBINIOJIHEHHUS BHEYYEOHBIX 3a/1aHUi ¢
UCIOJIb30BAHNEM YUEOHOM JINTEpaTyphl U B OTKPHITOM HH(POPMALMOHHOM MTPOCTPAHCTBE, SHIUKIONEIU,
CIPAaBOYHHUKOB (BKJIIOYas HJIEKTPOHHbIE, HU(POBBIE), KOHTPOJIUPYEMOM IIPOCTPAHCTBE

WNHurepHera;

* OCYILIECTBJIATH 3aMUCh ((PUKCAIHIO) BEIOOpOUHON HHPOPMALIUK 00 OKpYyXKaroIeM MUpe U 0 cede caMoM,
B TOM 4HcJIe ¢ momouibio nHeTpymenToB UKT;

¢ CTPOUTD C006IJ_ICHI/I}I, IMPOCKTHI B YCTHOﬁ U IHCBMEHHOM (bopMe;
¢ IPOBOAUTH CPABHCHUC U KJ'IaCCI/I(I)I/IKaI_II/IIO 110 3aJTaHHBIM KPpUTCPUAM

* YCTaHABJIUBATh [IPUYUHHO-CIICICTBEHHBIE CBSI3U B U3y4acMOM Kpyre sIBJIICHUH;



¢ CTPOUTH paCCYyXKACHHUA B (POPME CBA3U IIPOCTHIX C [[CHI/Iﬁ 00 00BEKTE, €r0 CTPOEHUH, CBOMCTBAX U
b 9
CBA3ax;

Obyuarowuiics NOIYYUM 803MOHCHOCHb HAYYUMbCA.!

* OCYILECTBJIATH PACHIMPEHHBIN MOUCK WH(POPMAIINHU C UCTIOIH30BAHUEM PECYpPCOB OMONIMOTEK U CETH
WNHurepHer;

* 3aMUCBIBAThH, PUKCUPOBATH HH(DOPMAIHIO 00 OKPYKAIOMIKX SBJICHHX C MOMOMIbIO HHCTpyMeHTOB UKT;
* OCO3HAHHO U MPOU3BOJIEHO CTPOUTH COOOIICHUS B YCTHOM M MUCBMEHHOU (opMme;

* OCYIIECTBIIATH BBIOOP Hanboiee 3PPEKTUBHBIX CIIOCOOOB PEIICHU S 33,124 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBU;

¢ CTPOUTDH JIOTUYCCKOC PACCYKJACHUC, BKIIIOUAIOIICC YCTAHOBJIICHHUE TPUYHUHHO -CJICACTBCHHBIX CBﬂSCﬁ;

* MOT'YT BBIMTH Ha TEOPETUYECKUIN YPOBEHb PEIICHUS 33/]1au: PEIICHNE N0 ONPEeIEHHOMY IJIaHy,
BJIJICHUE OCHOBHBIMH IPUEMaMH PEIICHUS, OCO3HAHUS JIESATENIbHOCTH M0 PELICHUIO 3a/1a4H.

B chepe koMMyHNKATHBHBIX YHUBEPCATbHBIX YUEOHBIX AEUCTBUM ydaluXCs:

* 3JICKBAaTHO MCII0JIb30BaTh KOMMYHHKATHUBHBIE, ITPEKJIE BCETO - PEUEBBIE, CPEJICTBA JUISl PELICHUS
Pa3IMYHbIX KOMMYHHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTMYECKOE COOOIIEHNE, BIaJIETh AUaJIOrH4eCKON
(dhopMoit KOMMYHHUKAIIMH, UCTOJb3Ys, B TOM yucie cpeactsa U uHcTpyMeHThl UKT u aucranimonnoro
OOIIEeHM,

* IOMYCKaTh BO3MOKHOCTb CYIIECTBOBAHUS Y JIIOJIEH pa3IMYHBIX TOUYEK 3PEHHUS, B TOM YHCIIE HE
COBITAJIAIOIIUX C €T0 COOCTBEHHOM, 1 OPUEHTHPOBATHCS HA MO3UIIUIO MTAPTHEPA B OOIIEHNUN U
B3aMMO/ICCTBHUH;

* YYUTHIBATh PAa3HbIC MHEHHUS U CTPEMHUTHCS K KOOPAWHAIIMH Pa3IMYHBIX TIO3HUIINH B COTPYIHHUYECTBE;
* popMyIMpOBaTH COOCTBEHHOE MHEHHUE U TIO3UIIHIO;

* IOTrOBapUBaTbCA U MPUXOJUTH K O6I].[€My PEHICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHCJIC B
CUTyalliU CTOJIKHOBCHHUA UHTCPECOB;

Obyuarowuiics noay4um 603MOMCHOCHb HAYUUMbCA

* YUUTBHIBaTh U KOOPAWHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHON MO3UIIMU IPYTUX JIIOEH;
* YUUTBHIBATh pa3Hble MHEHHSI U HHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHI U MOJIXOJIOB K PELICHUIO MPOOIEeMBbI;

¢ ApryMmEeHTUPOBATE CBOIO IMO3UIUIO U KOOPANHHUPOBATH €€ C IIO3ULIUAMU IMAPTHEPOB B COTPYAHUUCCTBE
Ipu BBIpa60TKe O6IHCFO pEUICHUsA B COBMECTHOM JCATCIbHOCTH,

* 33/1aBaTh BOIMIPOCKI, HECOOXOUMBIE JJIsi OpraHU3alli COOCTBEHHOM 1eATeIbHOCTH U COTPYIHUYECTBA C
MapTHEPOM;

¢ OCYLICCTBJIATD B3aWMHBIN KOHTPOJIb U OKa3bIBAaTh B COTPYAHUYCCTBEC HCO6XO,I[I/IMYIO B3aMMOIIOMOIIIb.

IIpexmeTHbIE:

- OPUCHTHUPOBATLCA B SABJICHUAX U 00BeKTax OKPYKaromero Mupa, 3HaTh rpaHUIbI UX IIPUMEHUMOCTH
- HIOHUMATb OTIPCACIICHUA (1)I/I3I/I‘ICCKI/IX BCJIMYMH U IOMHUTH OIIPEACIIAOIMINC (bOpMy.]'IBI;

- MIOHUMATh KaKUM (PU3MUECKUM MPUHLIUMIIAM U 3aKOHAM MOJYUHSIOTCS T€ WM UHbIE OOBEKTHI U SBJICHUS
TIPUPOIBL;

- 3HaHHUC MOACIHU ITIOUCKa peH_ICHI/Iﬁ JJIA 3a1a4 110 (I)I/I3I/IKC;

- 3HATb TCOPCTUICCKHUEC OCHOBBI MATCMATUKH.

- IpuMeYaTb MOJCIIN SIBJICHUH ¥ 00BEKTOB OKPYKaroumero Mmupa,
- AHAJIM3UPOBATH YCIIOBUC 3a1a4U,

- nepeopMyIHpOBaTh U MOJETUPOBATh, 3aMEHITh UCXOIHYIO 33Jjauy JPYyroii;



- COCTABJIATH IJIaH PCIICHUA,
- BbLIBUT'ATb U MMPOBEPATHL MpCAjIaracMbIC IJIA PCIICHUS THIIOTC3bI;

- BJIaJICTb OCHOBHBIMU YMCTBCHHBIMHU OIICpalluAIMU, COCTABIAIOIIUMUA ITONCK PCUICHUA 3aaa1H.

Conepﬂca}me MMporpaMmmbIl Bﬂeypoqﬂoﬁ JCATCJIbHOCTH

TensioBble sIBJIEHUS.
TermmoBoe pacmmpenue tei. [Ipoueccsl Mm1aBieHuss 1 OTBEPAEBAHUS, UCTIAPEHUS U
KoHJieHcanuu. Teronepenada. BiakHOCTh BO3AyXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue tasgaus apaa B BoJe. 2. CKOpOCTH UCTIAPEHUS Pa3IMUHbIX )KUIKOCTEH.
3. TeroBble aBuUrarenu Oyaymiero.

Jlabopamopuvie pabomul (¢ ucnoab3oBanueM odopynoBanus «Touka pocra»): 1. 3MeHeHUs UTHHBI
TeJa MpU HarpeBaHUM U oxjiaxaeHuu. 2. OTnuBka napadguHoBoro conaaruka. 3. Habmonenue 3a
raBiaeHueM Jbaa 4. OT 4ero 3aBUCUT CKOPOCTh HcapeHus kuakoctu? 5. Habmonenue
TEIIONPOBOJHOCTH BOJIbI U BO3yXa.

Xapakmepucmuka OCHOBHBIX U008 O IMEIbHOCHIUL!

CamocrosTensHO (OPMYIHUPYIOT TO3HABATEIBHYIO 33/1a4y. Y MEIOT € TOMOIIIBIO BOMTPOCOB JOOBIBATH
HezgocTarouyo nHpopmaruio. Mcnonb3oBanue n3MepuTeNbHbIX TpUOOPOB. BrinosHeHne 1abopaTOPHBIX
Y MIpaKkTUYECKuX paboT. JlmarHocTuka v ycTpaHeHHe HEUCIPaBHOCTEHW mpubOopoB. BeicTpanBanue
TUIO0TE3 Ha OCHOBAaHUU MMEIOIIUXCs JaHHBIX. KoHCTpynpoBaHue U MoIeTUpOBaHHE.

BrinosiHenue 3aanuii Mo ycoBepIieHCTBOBaHUIO MPHO0poB. Pa3paboTka HOBBIX BApUAHTOB OIBITOB.
Pa3zpaboTka u mpoBepka METOAMKHU IKCIIEPUMEHTaILHOM paboThl. PaboTa B MasbIX rpyriax.
AHaTM3UPYIOT, BRIOUPAIOT 1 000CHOBBIBAIOT CBOE penieHune, nercteus. [IpeacraBieHue pe3yabTaToB
MapHOM, TPYNIIOBOM JESATENIbHOCTH. YYacTue B JUAJIOre B COOTBETCTBHUH C ITPaBUJIaMU PEUEBOTO

MOBEACHHUS.
DJleKTPUYeCKHUE SBJICHUS.

Muxkpomup. Mogenu atoma, cymiectBoBasiiue 10 Hadasia XIX. ctopus OTKpbITUS U 1EUCTBUS
raJibBaHM4YECcKOro 3nemeHTa. Mcropus co3nanus snekrpogopHoii mamunbl. OnsIT BosnbTa.
DNEKTPUUYECKUIN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopyaoBanus «Touka pocray)
1. Monenu atomoB. 2. 'anpBaHUYECKHE 3JIEMEHTHI. 3. DNeKTpoPOpHOI
MaiuHsbl. 4. OneiTel BonbTa u ['ansBanu.

Jlabopamopusie pabomul.: 1. Co3gaHue ralbBAHUYECKUX JIEMEHTOB U3 MOJIPYYHBIX CPEJICTB. 2.
DNEKTPUUYECKUN TOK B JKUIKOCTSIX CO3AAHUS «30JI0TOTO KITFOUMKA) .

Xapakmepucmuka OCHOBHBIX BUJIOB ACATCIBHOCTH:

VYrpaBisioT cBoei Mo3HaBaTeNbHOM U yueOHON AEATENIbHOCTBIO OCPEICTBOM IIOCTAHOBKU ILIETIEH,
IJIAHUPOBAHUS, KOHTPOJIS, KOPPEKIIMHM CBOUX JEHCTBUI U OLICHKH YCIEIHOCTH YCBOCHMsI. CpaBHHUBAIOT
croco0 ¥ pe3ysbTaT CBOUX JEUCTBUI ¢ 00pa31oM - JIMCTOM CONPOBOXKAeHUA. OOHApYKUBAIOT
oTkJIoHeHUs. OOTyMBIBAIOT MPUUYUHBI OTKIOHEHHH. OCyIECTBIIAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. Hcnonp3oBanue N3MCPUTCIIBHBIX HpI/I60pOB. Brinonnenue J'Ia60paTOpHBIX n
MMPaKTUYCCKUX pa60T. I[I/IaI‘HOCTI/IKa " YCTPAHCHUC HCHCHpaBHOCTCﬁ HpI/I60p0B. BBICTpaI/IBaHI/IC THUIIOTE3
Ha OCHOBAaHHUHN MMCIOIIHNXCA JaHHBIX. KOHCTPYI/IpOBaHI/Ie U MOJCIIMPOBAHUC.

3HeKTp0MaFHHTHLIe ABJICHUA.

MarxHuTHoOe€ I0JI€ B BemiecTBe. MarauTHas aHoMalus. MarHUTHbBIE 6ypI/I PaznoBugnocTH
QJICKTPOU3SMEPHUTCIIBHBIX HpI/I60pOB. PaznoBugHoCTH BHCKTPOHBHFaTCHCﬁ.

Hemoncmpayuu (¢ ucnosib3oBannem odopynosanus «Touka pocta»): 1. HarnsaHocTs noBeaeHust
BEIIECTB B MarHUTHOM 1oJie. 2. [Ipesenranuu o



MarHuTHOM TI0Jie 3eMJIM U O MarHUTHBIX Oypsx. 3. JleMoHCTpaIws pasHOBUIHOCTEN
ANEKTPOU3MEPUTEIBHBIX TPUOOPOB. 4. HarnsaiHoCTh pa3HOBUIHOCTEH JIEKTPOIBUTATEIICH.

Jlabopamopnvie pabomul: 1. ccrenoBanue pa3iniHbIX 3JEKTPOU3MEPUTENBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

YHpaBisiOT cBOSH NO3HABATEILHOW U yIEOHOH AEATEIHHOCTHIO MOCPEACTBOM MTOCTAHOBKH IEJICH,
IIaHUPOBAHUS, KOHTPOJIA, KOPPCKIHUH CBOUX I[GflCTBI/IfI 1 OCHKH YCIICINHOCTU YCBOCHMUA. CpaBHI/IBaIOT
croco0 ¥ pe3ysbTaT CBOUX JCUCTBUI ¢ 00pa3IoM - JIHUCTOM CONPOBOKACHUA. OOHAPYKUBAIOT
oTkoHeHUs. OOQyMBIBaOT IPUYUHBI OTKJIIOHEHUH. OCYIIECTBIIAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.
Ontuyeckue siBJIeHHUS.

HcTounnku cBeTa: TEIUIOBbIE, TIOMUHECIIEHTHBIE, UCKYCCTBEHHbIE. V3roToBIIeHNE KaMmepsl - 00CKypa U
UCCIIEIOBAaHUE N300paKE€HUs C OMOIBIO MOJieTH. MHOrOKpaTHOE U300pakeHUe NpeIMeTa B
HECKOJIbKUX IMJIOCKUX 3epKayiaX. MI3roTOBUTH MEPUCKOII U C €r0 MOMOIIBIO TPOBECTH HAOIIOACHHUSL.
[IpakTHueckoe nCHoIb30BaHNE BOTHYTHIX 3€pKaji. 3pUTEIbHbIE NILTIO3UH, TOPOKIAEMBbIE

npeaoMJIeHHEeM cBeTa. Mupaku. Pa3BuTre BOJIOKOHHOM onTHKH. MICIOJIb30BaHME 3aKOHOB CBETA B
TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanueM odopynoBanusi «Touka pocray)
1. Paznuynblie UCTOYHUKY cBeTa. 2. M300pakeHne npeaMeTa B HECKOJIbKUX

IJIOCKHX 3epKanax. 3. M300paxkeHne B BOTHYThIX 3epkanax. 4. Mcnonb3oBaHue BOJTOKOHHONW ONTUKH. 5.
YerpoiicTBo poToanmapaToB, KHHOTIPOEKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopusie pabomul: 1. U3roToBnenne kamepsl - 00CKypa M UCCIIeIOBaHHE M300paKeHUs C
NMoMoIbI0 Moenu. 2. [IpakTuueckoe mpuMeHeHEe TIOCKUX 3epkai. 3. [IpakTuueckoe uCnoab30BaHUE
BOTHYTBIX 3epkall. 4. 3rotoBieHue nepuckomna u HabIOASHUS ¢ TOMOIIBI0 MOJIEIH.

Xapakmepucmuka OCHOBHBIX 8UO08 0eAMEbHOCHIL!

VY1paBsitoT CBOEH MO3HABATEIHLHOM U y4eOHOM JAESITEIIPHOCTIO TTOCPEJCTBOM TIOCTAHOBKH IIEJICH,
MJIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIIUU CBOUX JIEHCTBUM U OIIEHKH YCTICIITHOCTH YCBOEHUS. BhIIensitoT u
(hopMYITUPYIOT MMO3HABATEIBHYIO 11€)1h. BBIICIAIOT KOJIMYECTBEHHBIE XapaKTEPUCTUKH OOBEKTOB,
3a/laHHbBIe cloBaMU. [[pMHIMAIOT TO3HABATENBHYIO 1IE€JIb U COXPAHSIOT €€ MPH BHITIOJTHCHUH

yueOHBbIX aeicTBUN. OCO3HAIOT cBOU JeicTBUs. VIMEIOT HaBbIKM KOHCTPYKTHUBHOTO OOIIEHUS B MAJIbIX
rpyImax.

Yes10BeK U pupoaa

ABTomaTHKa B Hamel xu3Hu. [IpuMepbl UCronb30BaHNs aBTOMAaTHUECKUX YCTPOICTB B HayKe, Ha
Mpou3BOJICTBE U B ObITY. CpencTsa cBsizu. Paguo u TeneBuaeHne. AnbTepHATUBHBIE HCTOYHUKY YHEPTHH.

Busr SHCKTpOCTaHHHﬁ. HCO6XO,I[I/IMOCTB OKOHOMHHU IMPUPOAHBIX PECYPCOB U UCIIOJIB30BAaHUS, HOBBIX
9KOJIOTHYHEIX U 0€30IaCHBIX TEXHOJIOTHH. HayKa H 0€30IMacHOCTh n}oneﬁ.

Hemoncmpayuu: 1. oToMaTepuaisl U claiiipl Mo TeMe.
Jlabopamopnvie pabomul: 1.13ydenne neiicTBUN CpEACTB CBA3U, PAAUO U TEJIEBUICHUS.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCU.

CamocrosTenbHO GOPMYTUPYIOT TO3HABATENBHYIO 33Jauy. YMEIOT (MM pa3BUBAIOT) CIIOCOOHOCTH €
MIOMOIIIBIO BOTIPOCOB J100bIBaTh HEMTOCTAOLIYI0 HH(POPMALIUIO.

Kunematuka

CrniocoObl onricanust MeXaHW4YecKoro ABrkeHus. Cucrema orcuera. [IpsmMonnHeiiHOe IBUKEHHUE.
[IpsimosmHETHOE paBHOMEPHOE ABMXKEHHUE 10 IIIOCKOCTH. [lepemenienne u ckopocTh IpH paBHOMEPHOM
MPSIMOJIMHENHOM JBM>KEHUH IO MIOCKOCTH. OTHOCUTENBHOCTD JBMXKEHUS. CII0)KEHNE JBY)KEHUM.
[TpuHuMn He3aBUCUMOCTH JBMXKEeHUI. KpuBonuHelinoe apkeHue. J[BrxeHue Tena, OpomeHHOro mnoj
YIJI0M K TOPU30HTY. PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH. YTII0Basi ckopocTs. Ilepro u yacrora
BpaiieHus. CKkopocTb



U YCKOpPEHHE MPU PaBHOMEPHOM JBM)KEHUU 10 OKPY>KHOCTH.

Jlabopamopnvie pabomui(c ncnoab30BaHneM o6opynoBanus «Touka pocra»):

N3yuenne qBU>KEHUS CBOOOHO MAJaIOIIEro Tela.

N3yueHne nBUKEHMS 10 OKPYKHOCTH.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

Onpenenenne CKOPOCTH PaBHOMEPHOT'O ABWKEHHUS IIPU UCIIOJIb30BAHUHN TPEHaXepa «0eropas JOPOKKay.
HcTtopuueckasi peKOHCTPYKIIHSI ONBITOB ["aruiest mo onpeeneHnio YCKOPEeHUs: CBOOOTHOTO TaICHHS TEIL.
[TpuHUMIBI pabOTHI IPUOOPOB JUISI U3MEPEHUS CKOPOCTEN U YCKOPEHUH.

[Ipumenenne cBOOOJHOTO NMAACHUS ISl U3MEPEHUS PEAKIMH YeIOoBeKa.

Pacuer TpaexkTopuu 1BMKEHHS EpcoOHaxel pacckazos P.Pacmo.

Xapaxmepucmuka oCHOBHBIX 81008 OesimelbHOCMU. YTCHHAE U 00CYKJICHUE TEKCTa CTaTeil HHTEPHET-
caiToB, 0OCYK/IeHHE JJOKJIA/I0B U MPE3CHTAIlNI, COCTaBJICHUE U PEIICHUE 3a/1a4, 00CYK/IeHHE CITIOCOO0B
pemenus (noaroroska k OI'D no ¢usuke).

JAunamuka

HNuepumansubie cuctemsl otcuera. Cuna. 3akonbl HeroToHa. JIBUKEHME Tena Mo IeCTBUEM
HECKOJIBKUX CHJI. JIBUKEHHE CUCTEMBI CBSI3aHHBIX TeJl. J[MHAMHKAa PAaBHOMEPHOTO JIBH>KECHHS
MaTepUaIbHON TOYKHU MO OKPYKHOCTH. Kimaccsl crin. 3aKOH BCEMUPHOTO TATOTEHUs. [|BUKEHHUE TUTAHET.
HcKkyccTBEHHBIE CITyTHUKH.

Conneynas cuctema. Mcropus pazsutus npenacrasiennii o Beenennoit. CTpoeHne u dBOJTIOIUS
Bcenennoi.

Jlabopamopnvie pabomul(c HcnoIb30BaHHEeM 00opynoBaHus «Touka pocra»):

W3mepenue macchl Tenla ¢ UCIOJIb30BaHHUEM BEKTOPHOTO Pa3jiokKeHHs CUiibl. Mi3yueHne KuHeMaTHUKU U
JMHAMHUKY PaBHOYCKOPEHHOTO JBWKEHUS (Ha MpuMepe MaiuHbl ATBya). M 3ydeHue TpeHus
CKOJIb)KEHUSI.

HpuMeprze membvl NPOEKMHbLX U UCCe008amenbCKux pa6om:

I/ICTOpI/I‘IeCKaﬂ PCKOHCTPYKIUSA OIIBITOB KYJ'IOHa 1 AMOHTOHaA I10 OIIPEACIICHNUIO BEIMYNHBI CUJIbI TPCHUA
CKOJIB)XCHHU . HepBI)IC HNCKYCCTBCHHEIC CITYTHUKHA 3emn.

Kaxk oTnruaroTcst MexaHnuecKue MpoIecchl Ha 3eMiie OT MEXaHHYECKUX MpolieccoB B kocmoce? Temna
CosiHeuHOM cucTeMbl. OTKPBITUSI HA KOHYKKE TIepa.

Xapaxkmepucmuxa 0CHOBHbIX U008 OesiMeIbHOCHU: YTCHHE U 00CYXICHHUE TeKCTa CTaTeil HHTEPHET-
CaliTOB, 00CYX/ICHUE JIOKJIAZIOB U TIPE3CHTAIIMI, COCTABJICHUE U PEIICHHE 3a]1a4, 00CYKICHUE CIIOCO00B
pemenus (moaroroska k OI'D no ¢usuke).

HNmnyabc. 3aKoH coXpaHeHHs MMILYJIbca

Nmnynsc. MI3MeHeHne uMIyiabca MaTepualibHoM Touku. CucreMa Tes. 3aKOH COXpaHEeHUsl UMITYJIbCa.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

PeaktuBHOE nBmwxeHue B npupoje. Paccnenosanne J[TII ¢ moMombto 3akoHa COXpaHEHHS UMITYJIbCA.

Xapaxmepucmuka oCHO8HbIX 81008 OesimelbHOCMU. YTeHNEe U 00CYXJIeHHEe TEKCTa CTaTeld HHTEPHEeT-
caiToB, 00CYXKJeHHE TOKIA0B U MPE3CHTAINI, COCTaBIIEHUE U PEIICHHE 3a7a4, 00CYKIEHHE CITIOCOO0B
pemenus (moaroroska k OI'D no ¢usuke).

Craruka

PaBHOBecue Tena. MOMEHT CHITBI. Y CITOBHSI paBHOBECHSI TBEPIOTO Tea. [IpocThie MeXaHU3MBI.
Jlabopamopnuvie pabomui(c HCIOIb30BaHHEM 000pynoBaHus «Touka pocTa»):
OmnpeesieHne IIEHTPOB MacC Pa3JIMYHBIX TeJ (TPH Crocoda).

Hpumepﬁbze membvl NPOEKMHbLX U UCc1e008amenbCKux pa60m:



[IpumeHeHne MpOCThIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3EMIIIHKM J10 HeOockpeba. MccnenoBanue
KOHCTPYKLIMU BEJIOCHUIIEA.

Xapaxmepucmuxa 0CHOBHBIX 81008 OesimelbHOCmU: YTEHUE U 00CYKICHUE TEKCTa CTaTeil MHTePHET-
CalTOB, 00CYXICHHE JIOKJIJIOB M PE3CHTAIHIA, COCTABIICHHE M PELICHUE 3aj1a4, 00CYKICHUE CIIOCO00B
pemrenus (moaroroska k OI'D no ¢usmke).

Mexannuyeckne K0J1€0aHUA U BOJHbI

Mexannueckue kosiebanus. [IpeoOpa3oBaHue SHEPruu NPU MEXAaHUUYECKUX KOJIEOaHUSX.
MareMaTHUECKUi U IPY>KUHHBIA MasTHUKUA. CBOOOTHBIE, 3aTyXarOIINE M BHIHYKICHHBIE KOJICOaHUSI.
Pe3onanc. Mexannueckue BOJIHBI. J{JTMHA M CKOPOCTH BOJTHBI. 3BYK.

Jlabopamopnuie pabomui(c ncnoab30BanneM o6opynoBanus «Touka pocray):
N3yuenue koneOaHui HUTSIHOTO MasiTHUKA.

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

CrpyHHBIE MY3bIKaJIbHbIE HHCTPYMEHTHI. KosiebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapaxmepucmuka 0CHOBHBIX 81008 OesimelbHOCMU. YTSHHAE U 00CYKJICHHE TEKCTa CTaTeld MHTEPHET-
calToB, 0OCYXKJIeHHE JJOKJIAI0B M MPE3CHTAIINI, COCTaBJICHUE U PEIICHUE 3a/1a4, 00CYK/IEHHE CITIOCOO0B
pemenus (moaroroska k OI'D no ¢usuke).

DJIeKTPOMArHUTHbIE KOJIe0aAHUS U BOJHBI

[lepemenHsblit anexkTpuueckuii Tok. KonedarenbHblit KOHTYp. BoiHyKaeHHbIE U cBOOOAHBIE DM
Kojebanus. DM BOJIHBI U UX CBOMCTBA.

HpuMeprle membvl NPOEKMHbLX U UCCe008amenbCKux pa6om.‘

[TpuHIMIIBI paANOCBA3M U TeneBUAcHUA. Biusnue OM uziydeHuid Ha )KUBbI€ OpraHu3Mbl. 3roToBiieHHE
YCTAHOBKH JIJI IEMOHCTpPAIUU ONBITOB 0 OMMU.

DnekTpomariuTHoe u3nydenne CBYU-neun. Mctopuueckas peKOHCTPYKIUS ONIBITOB AMIiepa.

Xapaxmepucmuka oCHOBHBIX 81008 OesimelbHOCmU. YTCHHAE U 00CY)KJICHUE TEKCTa CTaTell HHTEPHET-
calToB, 0OCYXKJIeHHE JJOKJIA/I0B M MPE3CHTAINI, COCTaBJICHUE U PEIICHUE 3a/1a4, 00CYKIeHHE CITOCOO0B
pemenus (moaroroska k OI'D mo ¢pusuke).

Onrtuka

Uctounuku cBeta. JlelcTBUs cBeTa. 3aKOH MPSAMOJIMHEUHOTO PaCIPOCTPAHEHU CBETA. 3aKOH OTPaKEHUS
ceeta. [locTpoeHne n300pakeHM B TNIOCKOM 3epKalie.

3akoH IIPECJIOMJIICHUA CBETA HA IUIOCKOM I'paHUIEC ABYX OJHOPOAHBIX ITPO3PAYHBIX CPEL. HpeJ'IOMJ'IeHI/Ie
CBCTAa B IIPpHU3MC. I[I/ICHepCI/IH cBeTa. SIBNeHue NoJHOTro BHYTPCHHCTO OTPAXKCHU. JInn3el. TOHKUE JTUH3HL.
HOCTpOGHI/IC H306pa)KeHHfI, co3/JaBaeMbIX TOHKMMU JTMH3aMU. 1 a3 u 3pCHHUC. OnTHyeckue HpI/I60pLI.

Jlabopamopnule pabomul(c NcNoJib30BaHuEM o0opynoBaHusi «Touka pocray):
DKcIepUMeHTalIbHas MTPOBEPKA 3aKOHA OTPAKECHUS CBETA.

N3Mepenne nokaszaresns NpeaoMIeHUs BOIbI.

N3mepenue GoKyCHOTO pacCTOSIHHS cOOUpAIOIIeH TUH3BI.

IIpumeprvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

Hcropus uccnenoBanusi CBETOBBIX SIBJICHUM.

Hcropuueckas pekoHCTpYyKLMS Tesneckona ["anumes.

H3roToBneHue KajaemaoCcKoIa.

Xapakmepucmuka 0CHOBHbIX U008 OesimeNlbHOCmU. YTeHUE U 00CYXIeHNE TeKCTa CTaTeil MHTEepHeT-
caiToB, 00CYXKJCHHE TOKIA0B U MPE3CHTAINI, COCTaBIIEHUE U PEIICHHE 3a7a4, 00CYKICHHE CITIOCOO0B
pemenus (moaroroska k OI'D no ¢usuke).

Du3uKa aTOMa U ATOMHOI0 A/1pa

Crpoenue atoma. [lornomenue u ucnyckanue ceera aromaMu. Ontudyeckue crnekTpbl. OIbITHI
Peszepdopna. [nanerapuas moaens aroma. CTpoeHHE aTOMHOTO sipa. 3apsI0BO€ H MacCOBOE YHCIIA.



SInepHbie CUIIbI. DHEPTUs CBSI3M aTOMHBIX siiep. 3aKOH paJiMOaKTUBHOTO pacmnana. Anbda- u Oera-
pacnansl. [IpaBuna cMenienus. Snepusie peakuuu. JleaeHue u cuHTes saep. Snepnas sHepreTuka.
Ncrounnku sHepruu CoiiHua U 3Be31. Perucrpanus saepHbIX n3nydyeHuil. BiusHue paanoakTUBHBIX
M3IYYEeHUH Ha KHUBBIC OpraHu3Mbl. Jlo3uMerpus. DKoJorHuecKre IpoOIeMbl sIEPHOM YHEPTETHKH.

IIpumepHvie membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOOM.:
Hcropus nzydenus atoma.

N3mepenue KIIJI conneunoii 6arapeu.

HeBuaumeble n3mydeHus B CHEKTPE HAIPEThIX TEJl.

Xapaxmepucmuxa 0CHO8HbIX 8U008 OesimenbHOoCmuY. YTEHUE U 00CYKICHUEe TEKCTa cTaTeil HHTepHEeT-
CalTOB, 00CYX/ICHHE TOKJIAJ0B U MPE3EHTAIMI, COCTABICHUE U PELICHHUE 3a1a4, 00CYKIEHUE CIIOCO00B
pemenus (noaroroska k OI'D no ¢usuke).

®opmbl Opraiu3anuu o6pa3oBaTeJbLHOI0 Mpouecca:
- TpymIoBasi;

- MHJIUBUTyaTbHAs;

- (ppoHTANIbHAS.

Beaymme TexXHOJI0rMHA:

Hcnonb3yroTest 3IeMEHTHI CIAeAYIOIINX TEXHOJIOTHIA: MPOEKTHAs, TPOOJIEMHOT0 00y4YeHMUs,
MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO MBILUICHHUS, TIPOOJIEMHOTO TUAIOTa, UTPOBasl.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

BCIIYHH/IMI/I METOAaMU O6y‘IGHI/I$I SABIAKOTCA: IIEE[CTI/I‘IHO'l'IOI/ICKOBOI‘/JI, METOA MAaTEMATHYCCKOT'O
MOJCINPOBaHNA, aKCMOMATHYECKUM METO .

@®opMbl KOHTPOJIS:
Taxk kak 3TOT Kypc sIBJIsSI€TCS AOMOJHUTENBHBIM, TO OTMETKa B OajIax HE CTAaBUTCS.

VYyamuiics yauTcsi OLleHUBaTh ce0s U APYruX caM, 4To MO3BOJISET pa3BUBAaTh YMEHHs cCaMOaHaIn3a U
CHOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOMCTBY JIMUHOCTH ydalierocs. BeisiBienue
MIPOMEKYTOYHBIX U KOHEUHBIX PE3Y/IbTATOB YYAIIMXCS IPOUCXOUT UYepe3 MPAKTUUYECKYIO NeSTEIbHOCTb;
3ayeTHbIe PaOOTHI:

* TeMaTH4ecKas MMo00PKa 3a/1a4 Pa3IMYHOTO YPOBHS CJIOXKHOCTH C TIPEICTABICHUEM Pa3HBIX METOJ/IOB
PELICHHUS B BUJIC TEKCTOBOI'0 JOKYMEHTA, Mpe3eHTalul, (JII-aHUMAIIUH, BUIEOPOJIHKA i Web -
CcTpaHUIbI (caiiTa)

¢ BbICTaBKa ITPOCKTOB, Hpe3eHTaHHﬁ;

¢ ICMOHCTpalus SKCIICPUMCHTA, KayeCTBCHHOM 3aa41 ¢ KaYCCTBCHHBIM (YCTHBIM HUJIN B BUAC
IIPUIIOKCHUS, B TOM YHCIIC, HPGSGHTaHHeﬁ) OIIMCAHUEM IIpOHICCCa HA 3aHATHH, q)eCTI/IBaJ'Ie
OKCIICPUMCHTOB; (1)I/I3I/I‘16CKI/IG OJIMMIINAABbI.

Ka.nem[apﬂo-TeMaanecxoe IJVIAHUPOBaHUE

Ne | lara Tema ypoka Hcnosb3oBanue [pUMeYaHue
MIPOBEACHUA

00opy10oBaHNs




n/n

Inan

dakr

LHeHTpa

€CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOH

HaNpPaBJeHHOCTel
«Touka pocra»

1. BBenenue (14)

BBonHoe 3ansarue. Llenu n Kommbroreproe
3agauu Kypca. TexHuka obopynoBanue

1 0€30MaCHOCTH.

2. TennioBble siBaenus (12 u)

PazHoo0Opasue TermoBhIx KowmmerotepHoe
siBieHui. TermoBoe pacumpenue | 000pyI0BaHue

2 TeN.
JlabopaTtopnas pabota OGopynoBanue aJis
«3MeHeHus IIMHBI Tesla U nabopaTopHbIX paboT
HarpeBaHUU U OXJIAXKJICHUM. 1 yHCHHICCKHUX

3 OTIBITOB
Tennonepenauya Habmronenue OGopynoBanue s
TEIIONPOBOHOCTH BOJIBI U ACMOHCTpan

4 BO3/IyXa.
JlaGopaTtopnas pabota OGopynoBaHue s
«M3mepenune ynenpHOU 1a00paTOPHBIX paboT
TEMNOEMKOCTH PA3INIHBIX 1 yHCHHICCKHX

OTBITOB (Ha Oa3ze

5 BCIICCTE. KOMIUTEKTOB it OI'D
[1naBnenue u oTBEpACBaHUE.
JlabopaTtopHnas pabora «OTirBKa

6 napauHOBOTO COJIJIATHKAY
JlaGopaTtopnas pabota OOGopynoBaHue s
«HaOnronenue 3a niaBieHUEM nabopaTopHbIX paboT
IbaY U YYCHHYECKHUX

7 OTIBITOB
Pemenune onuMnuaaHeix 3a1a4 O6opynoBanue st
Ha YpaBHEHHE TEIJIOBOTO ACMOHCTpAlH

8 Oananca
Pemenune onuMnuaaHeix 3a1a4 ObopynoBanue i

9 Ha PacyéT TEMIOBBIX mpolieccop | ACMOHCTpaltii

10 JlaGopaTopus Kpuctamiorpaduu.
Hcnapenue u koHACHCAIUS. ObopynoBanue st

11 JEMOHCTpaIuit
CoctaB atmMocdepsl, Ob6opynoBanue s
HaOIoIeHUE Tepexoa ACMOHCTpaLnu

12 HEHACBIIIEHHBIX TapOB B




HACBII[EHHBIC.
BiaxxHocTh BO3/1yXa Ha pa3HbIX O6opynoBanue aJis
13 KOHTHUHEHTaX JEMOHCTpaLi
3. DuexkTpuveckue siBjieHus (84)
Mukpomup. Monenu atoma, O6opynoBanue aJis
14 CyIIeCTBOBABIIHNE JI0 Hauana XX | ACMOHCTpali
Hcropus OTKpbITHA U AEUCTBUSA Komnreroreproe
15 raJbBaHMYECKOTO dIEMEHTa obopyznosatue
HUcropus co3znanus
351eKTpoPOpHOI
16 MaIllHbI
OneiTel Bosbra. Onekrpuyeckuit | Komnbrorepnoe
17 TOK B DIEKTPOJIHTAX. obopynosanme
Pemenne onmvmuaanbix 3a1a4 Ha | OOopymoBaHue s
18 3aKOHBI MIOCTOSTHHOTO TOKa ACMOHCTparnn
Habntonenue 3aBucuMocTu O6opynoBanue st
COTPOTHBIICHHS NPOBOHNKA oT | ACMOHCTpali
19 TEMIEPATYPHI.
JlaGopaTtopnas pabota OGopynoBanue s
«OmnpeneneHue CTOMMOCTH 1a00paTOPHBIX paboT
M3pacXo 10BaHHOM 1 yququCKgIX
MEKTPOdHEPrHH OTBITOB (Ha Oa3ze
KOMILIEKTOB 111 OI'D
M0 MOIIIHOCTH MOTPEOUTEINS U 1O
20 CUYETUUKY»
Pemenue onuMnuaaHeix 3a1a4 O6opynoBanue st
21 Ha TEIUIOBOE JIEHICTBUE TOKA ACMOHCTpaln

4. DIeKTPOMarHuTH

ble sIBJIEHUsI, KO0J1e0aHUuA U BOJIHBI (34)

22

9J'ICKTpOMarHI/ITHLIe SAIBJICHUA.

DNEeKTPOU3MEPUTEIbHbBIE
npubopsl. MccnenoBanue
AIEKTPOMArHUTHOTO

nznydenuss CBU-neun

O6opynoBanue st
JIEMOHCTpaIun

23

Marunutnass anomanus.
Marunurtnrie

Oypu

24

PaznoBugnoctu

BHCKTpOHBHFaTCHeﬁ .

ObopynoBanue i
JEMOHCTpanuil

5. OnTnueckue sisyaenus (74)

25

Hcrounuku cBeTa: TCIIJIOBBIC,

JIOMHUHECIICHTHBIC

O6opynoBanue st
JEMOHCTpanuil




26

DKcIepuMEeHT Ha0I0ICHNUE.
MHorokpaTHOe H300pakeHue
npeaMeTa B HECKOJIbKUX TUIOCKUX

3epKaax.

27

[IpakTHueckoe UCTOIb30BAHUE
BOTHYTBIX 3€pKaJl
M3roToBUTH IEPUCKOI U C €TO0

IIOMOIIIBIO HpOBGCTI/I
HAOIIOIEHUSA

O6opynoBanue aJis
JIEMOHCTpaLuil

28

3puUTenbHbIE WLTIO3UH,
MIOPO’K/Ia€MbI€ MPEIOMIIEHUEM

ceera. Mupaxu.

OGopynoBanue 1Jis
JIEMOHCTpaui

29

Jlabopamopnas paboma:
«M3mepenue nokaszarens

IpEIOMIICHHA BOJbID»

30

OKCnepuMeHTaNbHas MPOBEPKA

3aKOHa OTPaXCHUA CBETA.

31

Pa3BuTHE BOJIOKOHHON ONTHUKU
Hcnoines30Banme 3aKOHOB CBETA B

TCXHHKE

O6GopynoBanue 1Jis
JIEMOHCTpaIuil

6. UestoBek 1 mpupoaa (24)

32

ABTOMAaTHKa B HaIlleH KU3HU .
Panuo u reneBunenue

33

AJ'IBTepHaTI/IBHBIe HCTOYHUKH

sHepruu. Bupl a5ekTpocTaHnii

7. D

M3HKA aTOMA M aTOMHOT0 sijipa (24)

34

ITornomenue u HUCITYCKAHUC
CBCTa

aroMmamu. OnTHyeckue CIICKTPBLI.

35

Hayxka cerogns. Hayka u

Oe3onacHOCTh Jroaei. CriocoOnl
3alIUTHI OT PaJIMOAKTHBHBIX
U3IIy4CHUI

Kommnbroreproe
000pyI0BaHNE
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