MynununaisHoe Ka3eHHOe 0011e06pa3oBaTelbHOe
yupexXIeHnecpeanss obmeobpazosarensHas mxona Nel8
c. IlTanrana ITeTrpoBCKOro ropoacKoro oKpyra
CTaBpOIIOIECKOTO Kpast
IlenTp 06pa3oBanus ecTeCTBEHHO-HAYYHOMH
H T€XHOJIOTHYecKo#i HanpaBiaeHHocTH «Touka pocTa»

YTBepxIao

PykoBonuTens uen;rpa «Toux pocray
Bermk T. . ﬁ/‘ :
M /

JlononuurensHas obmeo6pazoBaTenbHas
o0miepa3BUBarOIAsIporpaMmma
€CTECTBEHHO-HAYYHOM U TEXHOJOTMYECKOM
HalpaBJIEHHOCTH
«DwusrKa B 3a/1a9ax U

9KCHEPUMEHTAX))
Bospacr yuamuxcs: 7-9 kmaccsl
Cpox peanuzarmu: 2023-2024 yueGHBIi ro

PazpaboTumk: 0.U Benux

y4YuTens Gu3nKu
Kramuduxanuonnast BBICIIIAs
KaTeropus:

c. IlTanrama 2023



[Imarnpyemple pe3yapTaThl OCBOCHUS IPOTPAMMBbI BHEYPOUHOU AEATEIBHOCTH
«®Du3nKa B 3a/1a4ax U HKCIIEPUMEHTaX» (C UCTIOIB30BaHUEM 000Dy I0BAHUS
neHrpa «Touka pocta») B 7-9 kiaccax.

Peanuzanus nporpaMMel ciocoOCTBYET TOCTUKEHHUIO CIICAYIOIINX Pe3yJIbTATOB:
JInyHoCTHBIE:
B cdepe TMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX ACHCTBUH yUaIIUXCS:

* yueOHO-TI03HABATENIbHBIA UHTEPEC K HOBOMY Y4eOHOMY MaTepually U crioco0am pemieHus: HOBOU
3a]1a4H;

* OpHEHTAalMs Ha IOHMMaHUe MPUYUH ycrieXa BO BHEY4€OHOH 1eATeNbHOCTH, B TOM UUCIIE
Ha CaMOAHaJIM3 U CAMOKOHTPOJIb PE3yIbTaTa, Ha aHAJIU3 COOTBETCTBUSA PE3YIbTATOB
TpeOOBaHUAM KOHKPETHOM 3ajauu;

* CITIOCOOHOCTDH K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUEOHOU AESITEIbHOCTH;
Obyuarowuiics noay4um 603MONCHOCHb O (POPMUPOBAHU:

* BHYTPEHHEH MMO3UIMH IIKOJbHUKA HA YPOBHE MOJIO)KUTEIBHOIO OTHOLIEHUS K IIKOJIE,
MMOHUMAaHMsI HEOOXOIMMOCTH YYEHUS!, BRIPQXKEHHOTO B Mpeo0iajaHuu y4eOHo -
[T03HABATEIbHBIX MOTHBOB;

* BBIPQXKEHHOM YCTOWYMBOM yueOHO-1103HAaBATEIbHON MOTUBALIUY YUEHUS;

* YCTOWYMBOTO y4e€OHO-TI03HABATEILHOTO HHTEPECA K HOBBIM OOIIMM CIIocO0aM peleHus 3a1ad.
MeTtanpeaMeTHble:

B cdepe peryassiTHBHBIX YHUBEPCATBHBIX YUCOHBIX ACUCTBUN yUaITUXCSI:

¢ INIAHUPOBATh CBOU ,HCfICTBHH B COOTBETCTBHUH C ITOCTaBJICHHOMN 33,[[3‘161‘/’1 1 YCIIOBUSMMU €€
pcainsanun, B TOM YUCJI€ BO BHYTPCHHEM IIJIAHEC,

® YUUTBIBATh YCTAHOBJICHHBIC IIpaBuJia B INITAHUPOBAHUH U KOHTPOJIE crocoba PEUICHUA;
¢ OCYLICCTBIIATDH HWTOTOBBIN U MOIIAaroBLII KOHTPOJIb IO PE3YIIbTATY,

* OLICHUBATh MPABUIHHOCTH BBINOJIHEHUS JCHCTBHUS Ha YPOBHE a/IEKBATHOU
PETPOCIEKTUBHOM OIIEHKH COOTBETCTBUS PE3y/bTaTOB TPEOOBAHUSIM JTAHHOW 33aa4i U
3aJa4yHOM 00J1acTH;

* aJICKBaTHO BOCIIPUHUMATh NPEAJIOKEHUS U OLIEHKY YUUTENIEeH, TOBApUILEH, POJUTENECH U IPYruX
JIIOCH;

* pa3nuyaTth Crocod U pe3yabTaT AeHCTBUS.

Obyuarowuiics noayuum 803MONCHOCHb HAYUUMCAL:

* B COTPY/IHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIEC yUEOHBIE 3a1a4H;

* IPOSIBJISITH NMO3HABATENBbHYIO HHUITUATHBY B YUeOHOM COTPYTHUYECTBE;

* CAMOCTOATENBHO aIEKBATHO OLIEHUBATH NPABUJIBHOCTH BBINIOJIHEHUS ICUCTBUS U BHOCUTD
HE0OX0TMMbIE KOPPEKTHUBHI B UCTIOJTHEHHE KaK 10 X0y €ro pealn3aluy, TaK U B KOHIIE
JIENCTBUS.

B cdepe nosHaBaTe/IbHBIX YHUBEPCATbHBIX YUCOHBIX AEUCTBUH ydallluXxcs:

* OCYILIECTBIATH MMOUCK HEOOXOAMMOI MH(MOpMAIMHU /17151 BHITIOTHEHUSI BHEYUEOHBIX



3aJJaHUl C MCII0JIb30BaHUEM YUeOHO! JIUTEPATYPhl U B OTKPHITOM HH(OPMAIIHOHHOM
MPOCTPAHCTBE, SHIMKIONEANH, CIIPABOYHUKOB (BKIIIOYAsI AIEKTPOHHBIE, IIU(PPOBLIE),
KOHTPOJIMPYEMOM IIPOCTPAHCTBE

NHurepHera;

* OCYIIECTBJIATH 3anuch ((prkcaruio) BEIOOPOUHON HHPOPMALIUN 00 OKPY)KAIOIIEM MUPE U
o0 cebe caMoM, B TOM YHciie ¢ moMomIsio nHcTpymeHToB MKT;

* CTPOUTH COOOILIEHNUS, IPOEKTHI B YCTHOM M MUCbMEHHOU (opMme;
* IPOBOJUTH CPAaBHEHHUE U KJIACCU(UKALINIO 110 33JJaHHBIM KPUTEPUSIM;
* YCTAQHABIIMBAaTh IPUYMHHO-CJIEACTBEHHBIE CBSI3H B H3y4a€MOM KpYyre sSBJICHU;

* CTPOUTH PACcCYXJACHUS B (POpMeE CBSA3U MPOCTHIX CYKJIEHUM 00 00BEKTE, €ro CTPOCHHUH, CBOMCTBAX
U CBSI3aX;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCAL

* OCYIIECTBJIATH PacIIMPEHHbIN NOUCK HH(OPMAILIUU C UCTIOIb30BAaHUEM pECYpCOB OMOINOTEK U
cetu HTepHeT;

* 3aMKChIBATh, GUKCHPOBATH HH(POPMAIIKIO 00 OKPYKAIOIIMX SBICHHUIX C TOMOIIbIO HHCTPYMEHTOB
UKT;

b

* OCO3HAHHO U MPOMU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOU hopme;
* OCYIIECTBJIATH BEIOOP Hanbosee 3pHEeKTUBHBIX CITOCOOOB PEIICHHS 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHI;

* CTPOUTH JIOTHYECKOE PACCYXKICHUE, BKIIOYAIOIIEE YCTAHOBIICHUE PUIMHHO-CIICICTBEHHBIX
CBSI3EH;

* MOTYT BBIMTH Ha TEOPETUUECKHI YPOBEHb PEIICHUS 3a/1a4: PELICHUE TI0 ONPEICIIEHHOMY
IUIaHy, BIAJICHHE OCHOBHBIMU IpUEMaMH pELIEHUS, OCO3HAaHUA JEATEIbHOCTH IO
PELICHUIO 3a/1a4H.

B chepe koMMyHHMKATHBHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUM yUalTUXCS:

* aJIEKBaTHO HCIIOJIb30BaTh KOMMYHUKATUBHBIC, TIPEKJIE BCErO - PEUEBBIC, CPEACTBA IS
pelieHuss pa3InyHbIX KOMMYHUKATHBHBIX 3a7a4, CTPOUTh MOHOJIOTHYECKOE COOOIICHHE,
BIIAJIETh JUAIOTMYECKON (OopMON KOMMYHUKAILIMH, UCHOIB3Ys,, B TOM UYHCJE CPEJICTBA U
unctpymeHTsl UKT u aucTaHMOHHOTO OOIIeHNUS;

* JIOMYCKaTh BO3MOXKHOCTH CYILIECTBOBAHHUS Yy JIIOJICH Pa3jIMYHBIX TOYEK 3PEHUsS, B TOM
YHUCJIe HE COBIAJIAIONINX C €r0 COOCTBEHHOW, M OPUEHTUPOBATHCS HA MO3MIIUIO IMTAPTHEPA B
OOIIIEHUH U B3aUMOJIEHCTBHH;

* YUUTBIBATh PAa3HbIE MHEHUS U CTPEMHUTHCS K KOOPIMHALIMY Pa3IMYHBIX MO3UIHUNA B
COTPYJHHUYECTBE;

° (I)OpMyJ'II/IpOBaTB COOCTBEHHOEC MHEHHE U IO3UIIUIO,

¢ IOTrOBAapUBATLCA U MMPUXOJUTH K O6H.[CMy PCUICHUIO B COBMECTHOM ACATCIIBHOCTH, B TOM YHCJIC B
CUTYyallu CTOJIKHOBCHUS HHTCPCCOB,

Obyuarowuiics NOIYYUM 803MOHCHOCHb HAYYUMbCA.

* YUUTHIBATh U KOOPJAUHUPOBATH B COTPYTHUYECTBE OTIIMYHBIE OT COOCTBEHHOM MO3UIUU IPYTHX
JTIOEH

® YUUTBHIBATh Pa3HbIC MHCHUA U UHTCPCCHI U 000CHOBEIBATh COGCTBGHHyIO IIO3HIIHIO,



* IOHUMAaTh OTHOCUTEIHFHOCTh MHEHHI U moAXO040B K PCIICHHUIO HpO6J’I€MBI;

* APryMEHTHUPOBATH CBOIO MO3ULMI0 U KOOPAMHHUPOBATH €€ C MO3ULUSIMU NAapTHEPOB B
COTPYIHUUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHNs B COBMECTHOM I€ATEIbHOCTH;

* 33J1aBaTh BOIPOCHI, HEOOXOAUMBIE JJIsl OpraHU3alu COOCTBEHHON AEATEIBHOCTU U
COTPYIHHMYECTBA C IAPTHEPOM;

* OCYHICCTBJIATDH B3aHMHBIN KOHTPOJIb XU OKa3bIBATh B COTPYIHUYCCTBC HCO6XOI{I/IMYIO
B3anMOIIOMOIIb.



IIpeamerHbIe:

- OPUCHTUPOBATHCSA B ABJICHUAX U 00BbeKTax OKpYyKarouiero Myupa, 3HaTb rpaHUIbl UX
MMPUMCHUMOCTH,

- IOHUMATh OIpeaeNICHHs (PU3NUECKUX BEIUYHH U IIOMHHUTD OIIpeIeIisoniine GopMysisl;

- IOHUMATh KaKUM (PU3NUECKUM MIPUHLIMIIAM U 3aKOHAM IOJYMHSIIOTCS T€ WM UHbIE OOBEKTHI U
SIBJICHUS IPUPOIBL;

- 3HAaHUE MOJIEJIM NIOUCKA pelIeHnH Ui 3a]1a4 10 (PU3HKE;

3HATb TCOPCTUICCKHUEC OCHOBbBI MATCMATHUKHU.

MpUMEYaTh MOJIETU SBJICHUM U 0OBEKTOB OKPYKAIOIIET0 MUPA;

AHAJIM3UPOBATD YCIIOBHUEC 3a1a4H;

nepe@opMyIHpoBaTh U MOJEINPOBATh, 3aMEHATh UCXOAHYIO 3aj1auy JApYyroi;

COCTaBJIATH IIJIaH PCIICHUA

BBIIBUI'aThb U MPOBEPATH MpECaAjIaracMbI€ 1A PEIICHUS THIIOTC3bI;

BJIaJIETh OCHOBHBIMH YMCTBEHHBIMHU OTIEPAIMSAMH, COCTABJISIONIUMHU TTOUCK PEIICHUS 3a/1a4H.
Conep:xanue nporpaMMbl BHEYPOYHOIl JeITEJILHOCTH 7 KJIACC

Beenenue. BeogHoe 3anstue. [lenn u 3agaun kypca. Texanka 6€30MacHOCTH.

PoJib 3kCcIepUMEHTA B KU3HM YeJIOBEKA.

Teopus: I3y4nTh OCHOBBI TE€OPUH MOTrperHOCTEN. [lorpemHoCcTH NpsIMBIX U KOCBEHHBIX
W3MEpPEHHI, MaKCUMaJbHAas TOTPEIIHOCTh KOCBEHHBIX U3MEPEHUM, YUET OTPEIIHOCTEN
U3MepeHul npu noctpoeHuu rpapukos. [lpencrasnenue pe3ynbTaToB U3MEPEHHI B
dhopme Tabauir 1 rpaduKoB.

Ipaxmuxa: OCHOBBI TEOPUH MOTPEIIHOCTEI MPUMEHSITH MPU BBIMOJIHEHUU YKCIEPUMEHTAIBHBIX
3aj1a4, IPAaKTHYECKUX PadOT. (¢ MCmoab30BaHneM o0opynoBanus «Touka pocray)

Xapakmepucmuka OCHOBHBIX 8UO08 0eAMEbHOCHI!

[IpuBoauTH IPEIMEPHI 00HEKTOB M3yUeHUs HU3UKA ((HU3NUECKre SIBICHUS, (PU3NUECKOE TEI0, BEIIECTBO,
¢usmueckoe none). HabaromaTe n aHaMM3MpoOBaTh (pU3NIECKUe SBIeHUS ((PUKCHPOBATH H3MEHEHUS CBOHCTB
00BEKTOB, CPAaBHUBATH UX M 000011aTh). [I03HAKOMHUTBECS C HIKCIIEPUMEHTAIIBHBIM METOI0OM HCCIIEIOBAHNUS
npuposl. Coopka mprOOpOB M KOHCTPYKIHHA. Vcronp30BaHIe H3MEPUTEIBHBIX IIPHOOPOB.

Brinosinenue 1abopaTopHbIX U MPAKTHYECKUX pa0boT. JlnarHocTuka u ycTpaHeHue

HEeUcIpaBHOCTEH MprubopoB. BricTpanBaHue TUOTE3 HA OCHOBAHUH UMEIOIIUXCS TAaHHBIX.
Mexanuka.

Teopusi: PaBHOMepHOE M HepaBHOMEpHOE JBIWXKeHHe. ['paduueckoe mpencTaBieHHe
nwkeHus. PemeHune rpaduueckux 3ajad, pacdeT NYTH U CpeiHell  CKOpOCTH
HEpaBHOMEpHOTo JBIKeHHs. [loHsTHe uHepuuu M HMHEpTHOCTH. LleHTpoOexHas cuia.
[IpumeHenune nMaHHBIX (PU3MYECKHX TOHATHUH B KM3HENEATENbHOCTH uesoBeka. Cuila
YIIPYrOCTH, CHJIa TPEHUSL.

IIpaxmuxa: VlccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOLIEN B IIPYXKUHE, OT
creneHu nedopmanuu npyxunsl. Onpenenenue ko3dduienta TpeHus Ha Tpudomerpe. (¢
ucnoJib30BanueM odopynoBanus «Touka pocray)



HCCHCHOB&HI/IG 3aBUCUMOCTH CUJIbI TPCHUA OT CUJIbI HOPMAJIBHOTO JaBJICHU.
XapaKmepucmuKa OCHOBHBIX BUO08 OesIMEIbHOCHIU!

Anamu3 Tabmuin, rpadukoB, cxeM. Ilonck OOBSICHEHUS HAONIOIAEMbIM COOBITHSIM.
Omnpenenenne CBOMCTB HpUOOPOB IO yepTeXkaMmM M MOJEIAM. AHaIu3 BO3HUKAIOLIUX
npoOseMHbIX cuTyanuid. M3o0paxarh cuUCTeMy KOOpAHMHAT, BBHIOMpATh TEIO OTCUYETa U
CBS3BIBATH €0 C CUCTEMOU KoopauHat. VMcnonas3oBaTh cucteMy KOOpAMHAT AJISL U3YUECHHUS
npsiMOJIMHENHOTO JBMKeHusl Tena. COopka mpubOpoB M KoHCTpykuuil. Mcmosib3oBaHue
MU3MEpPUTENbHBIX NpUOOPOB. BrinonHeHne 1abOpaTOpHBIX MU MPAKTHUYECKUX padboT (¢
HCHoJib30BaHueM oOopynoBanus «Touka pocra»). JluarHoctuka U yCTpaHEHHUE
HeucnpaBHoOCTEN MpuOOpoB. BricTpanBaHue IrUNOTE3 HA OCHOBAHUHM MMEIOLIUXCS TaHHBIX.
KoncrpynpoBanve u MoaenupoBaHue. BrlnonHeHUE 3aJaHM 110 yCOBEPIICHCTBOBAHUIO
npubopoB. Pa3zpaboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka M MpoBepKa METOIUKU
JKCIEPUMEHTaJIbHOW paboThl. PaboTa B ManbIx rpynmnax. AHaIU3UPYIOT, BBIOMPAIOT U
000CHOBBIBAIOT CBOE pelleHue, naeiictBus. IlpencraBieHue pe3yiabTaToB MapHOH,
IPYNIOBOM AEATEIbHOCTU. YYacTue B AMAJOre B COOTBETCTBUHU C NPaBUIAMH PEUYEBOTO
MOBEACHHUS.

I'mapocraruka.

Teopus: 3axon Apxumena, 3akon [Tackams, ruapocTaTHYecKoe JaBiIeHUE, COOOMIIAIOIIHECS
COCybl, THAPABINYCCKUC MAIIIWHBI.

Ipaxmuxa: 3a0auu: BHITAIKUBAIOIIAS CHJIA B PAa3IMYHBIX CUCTEMax; MPUOOPHI B 3aaadax
(cooGmaroruecs COCY/IBI, TUPABIMYECKHEC MaIllUHBI, phIyary, OJIOKH).
DKcrepUMEHTAITbHBIC 3a/IaHUS:

1) u3mepenue cuiabpl Apxumesna, 2)U3MEpPEeHHE MOMEHTAa CHJIBI, JIEHCTBYIONIETO Ha phIyar,
3)usmepenue

pa®OThl CHJIBI YNPYrOCTH HpHU MOABEME TIpy3a C TOMOLIbI IOABHXKHOIO WU
HETOABMYKHOTO 0JI0Ka.(C MCmoJib30BaHneM odopynoBaHusi « Touka pocray)

Xapakmepucmuka OCHOBHBIX 8UO08 0eAMEbHOCHIU!

Amnanu3 tabsui, rpadgukos, cxeM. Ilouck oObsicHeHus HaOmogaeMbIM coObITHSIM. COOpKa
npuOOpPOB M KOHCTPYKIMH. Mcrnonp3oBaHWEe HM3MEPHTENbHBIX MPUOOPOB. BrInoaHeHME
na00OpaTOPHBIX M TMPAKTHYECKUX paboT. JlMarHoCTHKa M YCTpaHCHHE HEUCIPABHOCTEH
npubopoB.  BbicTpamBaHwe  rumoTre3 Ha  OCHOBAaHMHM  HMMCIOUIMXCS  JIaHHBIX.
KoucrpyupoBanue u MojenupoBanue. PaboTa B Maiblx Tpynmax. AHaJIH3UPYIOT,
BBIOMPAOT ¥ OOOCHOBBIBAIOT CBOE pellleHHe, JaeiicTBus. [lpeicraBieHue pe3yyibTaToB
MApHOM, TPYNIOBOW NesTeabHOCTH. [loIroToBKa COOOIIEHWIH M JIOKIAJ0B. YUacThe B
JIMaNioTe B COOTBETCTBUU C MPABUJIAMH PEUYEBOTO IOBEICHUSI.

Craruka.

Teopus: bnok. Peryar. PaBHOBecHe TBEPABIX TEN. YCIOBHUS paBHOBECHS. MOMEHT CHIIBL.
IIpaBuno momenToB. Llentp Tsbkectu. MecnenoBanue pasivuyHbIX MEXaHUYECKUX CHUCTEM.
KomOuHupoBaHHbIE 3a/1a4u, UCIIOJIb3Ys YCIOBHS PABHOBECHS.

IIpakmuxa: VI3roToBieHune paboTaromei cucTeMbl OJI0KOB.
Xapaxmepucmuxa 0CHOHbBIX 8U008 0esAMENbHOCHIL:

Ananmuz Tabmun, rpadukoB, cxeMm. [lowick OOBSICHEHHS HAOIIOAaeMbIM COOBITHSM.
Omnpenenenre CBONUCTB NPHOOPOB MO uepTeX)aM U MOJEISIM. AHaIN3 BO3HUKAIOIIMX



npoOsneMHbIX cuTyarmii. Habmoaare neiicTBue MpOCThIX MeXaHU3MOB. [103HAKOMHUTHCS C
¢u3nveckoil Monenpl0 «abcoyoTHO TBEPAOE Teno». Pemarb 3agaunm Ha TpPUMEHEHUE
ycloBusi(MpaBuiia) paBHOBecUsi pbryara. lIpumeHsTh ycnoBue (MpaBHIIO) pPaBHOBECHUS
pbryara Juist oObSICHEHUS IEHCTBUS PA3IMYHBIX MHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHUKE
u B ObITy. COOpKa mpuOOpPOB M KOHCTPYKIMA. VIcoap30BaHNe N3MEPUTEILHBIX IIPHOOPOB.
BerinosiHeHue 1a00paTOpHBIX U IPAaKTUUYECKUX paboT. [lnarnoctuka u

yCTpaHEHHE HeuclpaBHOCTE mpubopoB. BricTpauBaHue TrUNOTE3 HAa OCHOBAaHUU
MMeErIMXcd JaHHbIX. KOHCTpynMpoBaHuEe W MOJEIMpOBaHWE. BrinosHeHue 3ajaHuil 10
YCOBEpUIEHCTBOBAHNIO IIpUOOpoB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. PazpaboTka u
IIPOBEPKA METOJIMKU SKCIIEPUMEHTAIBLHONU PabOTHI.

PaGora B ManbIx rpynmnax. AHaJIU3UPYIOT, BHIOMPalOT U 0OOCHOBBIBAIOT CBOE pEIICHHUE,
nenctBus. IIpeacraBienue pe3yapTaToB NApHOW, TPYIIIOBON AesaTesNbHOCTH. [loaroroska
cooOumeHnii 1 A0KaIanoB. OCYILECTBIIAIOT CAMOOLIEHKY, B3aUMOOLCHKY JEeSATEIbHOCTH.
VYyacTtue B quanore B COOTBETCTBUH C MPABHIIAMH PEUYEBOTO NIOBEICHHUS.

8 kiacc

TenjoBble ABJIEHUS.
TenmoBoe
paciImpeHue Tell.
[Ipoueccel maBneHus
Y OTBEPACBAHUA,
WCIIapeHus U
KOHJICHCAIIHH.
Termonepenaya.
BnaxxnocTts Bo3myxa
Ha pa3HbIX
KOHTHHEHTAX.

Jlemoncmpayuu.

1. Habmonenue TassHUs Ib1a B BOJE.

2. CkopocTH UCHIapeHUsl pa3InYHbIX KUJIKOCTEH.
3. TeruioBbIe ABUTATETHN OYTyIIETO.

Jlabopamopnule pabomul (¢ Mcnoib30BaHeM o6opynoBanus «Touka pocTay):
1. I3sMeHeHus JUIMHBI TeJla PU HarpeBaHUM U OXJIAXKICHHH.

2. OtnuBKa napauHOBOTO CONAATHKA.

3. HaOmroeHue 3a IIaBI€HUEM JIbIA

4. OT uero 3aBUCUT CKOPOCTh UCTIAPEHMUSI )KUJIKOCTH ?

5. HabmroeHre TerionpoBOHOCTH BOJIBI U BO3yXa.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

CamocrosTenbHO (GOpMYyIHPYIOT TO3HABATENBHYIO 337[auy. YMEIOT C IOMOIIBIO BOIIPOCOB



N00BIBaTh HEAOCTAOLIYI0 HH(popMamuio. Mcmons3oBaHue H3MEPUTEIBHBIX MPUOOPOB.
Beimonnenne n1a0OpaTOpHBIX M TPAKTHYECKUX paboT. JlMarHoCTMKa M yCTpaHEHHE
HEucIpaBHOCTEN MpUOOPOB. BricTpanBaHWe ITHIIOTE3 HA OCHOBAHUHM MMEIOLUXCS ITaHHBIX.
KoncTtpynpoBanue 1 MOJEIMPOBAHUE.

BreimosiHeHne 3ajaHuWii O yCOBEPIICHCTBOBaHWIO MpuOOpoB. Pa3zpaboTka HOBBIX
BApUAHTOB ONBITOB. Pa3paboTka M mpoBepka METOJUKU SKCIEPUMEHTAIBHOM pPalbOTHI.
PaboTta B ManbIx rpynmax. AHaJIM3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE peEIICHHE,
nercteud. IlpencraBieHue pe3yiabTaToB MapHOW, IPYNIIOBOM JEATEIBHOCTH. Y4YacTHE B
JUAJIOre B COOTBETCTBUU C IIPABUJIAMH PEYEBOTO ITOBEICHUS.

3HeKTpH‘{QCKI/Ie ABJICHUA.

Mukpomup. Monenu aroma, cymecrBoBasmne A0 Hadana XIX. Mcropus OoTkpsITHS U
NEeUCTBUS TalbBaHMYECKOro 3jeMeHTa. Vctopusi co3maHus 37eKTpo(OpHON MallIWHBIL.
OmneiT BonbTa. DnekTpuueckuil TOK B 3JEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM odopynoBanus «Touka pocray)
1. Mopaenu aTOMOB.
2. I'ampBaHNYECKHE DIIEMEHTHI.
3. DnexTpoopHOI MAIIUHEI.
4. Onwrtel BoabTa n I'aneBanm.
Jlabopamopusie pabomul:
1. Co3nanue raibBaHMYECKUX AJIEMEHTOB U3 MOJIPYYHBIX CPE/ICTB.
2. DJIEKTPUYECKHUI TOK B JKUAKOCTAX CO3JAHUSI«30JIOTOrO KITFOUHKa»

Xapakmepucmuka OCHOBHBIX BUJOB JACATCIIBHOCTH:

YnpaBisioT CBOEH MO3HABATEIBHON U YUeOHOU JEATENbHOCTBIO MOCPEICTBOM IMOCTAHOBKHU
Leei, MIaHUPOBAHUS, KOHTPOJS, KOPPEKIMH CBOMX JEHCTBUN M OLIEHKH YCIEHIHOCTH
ycBoeHus. CpaBHHMBAIOT CHOCOO M pe3yiabTaT CBOMX JEHCTBUI ¢ o0OpasnoM - JINCTOM
COTIPOBOXKIACHHUS.

OO6napyxuBaloT  OTKJIOHEHHA.  OOOyMBIBAIOT  MPUYMHBI  OTKJIOHEHUH.  OCyIeCTBISIOT
CaAaMOKOHTPOJb M B3aUMOKOHTpPOJb. VcHosib30BaHHWE H3MEPHUTENbHBIX MPUOOPOB. BrImomHeHMEe
1abopaTOpPHBIX M MPAKTUYECKUX paboT. JlmarHocTuka M yCTpaHEHHWE HEUCIPaBHOCTEH MpuOOpOB.
BricTpauBanue rumoTe3 Ha OCHOBAaHMM UMEIOUIMXCSA JaHHBIX. KoHcTpyupoBanue U
MOJETUPOBaHUE.

3HeKTp0MaFHI/ITHbIe ABJICHHUA.

MarauTHoO€ I0JI€ B BellecTBe. MarautHas aHoMalius. MarHuTHbIe 6ypI/I PazHoBugHOoCTH
QJICKTPOU3SMEPHUTCIIBHBIX HpI/I60pOB. PaznoBugHoCcTH BHGKTpOﬂBHFaTeHCﬁ.

Hemoncmpayuu (¢ BcnoJib3oBanueM odopynoBanus «Touka pocray):
1. HarnsqHOCTh MOBEIEHUS BEILIECTB B MAarHUTHOM TIOJIE.
2. IlpezeHTanuy 0 MarHUTHOM T0JI€ 3eMJIM U O MarHUTHBIX OypsiX.
3. JleMoHCTpanus pa3HOBUIHOCTEH 3JEKTPOU3MEPUTENIBHBIX TPUOOPOB.
4. HarnsiiHOCTh pa3HOBUIHOCTEH 3JIEKTPOIBUTATENEH.

Jlabopamopuvie pabomul:



1. UccnenoBanue pa3inyHbIX 3JEKTPOU3MEPUTEIBHBIX TPUOOPOB.
Xapaxmepucmuxa 0CHOBHbBIX 8U008 0esTMENbHOCHI:

VYrpaBisitoT CBOEH MMO3HABATEIIBHONW U YUYEOHOU JAEATENbHOCTHIO TOCPEICTBOM MMOCTAHOBKU
LeseH, IIAHUPOBaHUsA, KOHTPOJIs, KOPPEKIMHM CBOUX IEHCTBHM M OLICHKM YCIEHUIHOCTH
ycBoeHusa. CpaBHUBAIOT CIOCO0 M pe3yiabTaT CBOUX JCHCTBUN C 00OpaslioM - JIMCTOM
conpoBoxaeHUus. OOHapyXUBalOT OTKJIOHEHMs. OOIyMBIBAIOT NPUYMHBI OTKIOHEHUH.
OcymiecTBISAI0T CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Ontuveckue siBJIeHHUS.

HcTouHnku cBeTa: TEIUIOBBIE, JIOMUHECIIEHTHbIE, HICKYCCTBEHHbIE. M3roToBieHne Kamepbl
- 0o0Ckypa U WHCCIEIOBaHHE H300paXeHHUsI C TIOMOIIBI0 Mojaead. MHOrokparHoe
n300pakeHue MpeaMeTa B HECKOIbKUX IUIOCKUX 3epKajaX. M3roToBUTh NMEPUCKOI U C €ro
MOMOIIBI0 TpoBecTH HaOmoneHus. [IpakTuyeckoe HCNOIb30BaHUE BOTHYTBHIX 3€pKall.
3puTenbHBIE WIUIIO3UM, MOpPOXKJaeMble MpeloMieHHueM cBeTa. Mupaxu. Paspurtue
BOJIOKOHHOM onTHKU. Vcrionb30BaHNE 3aKOHOB CBETA B TEXHHKE.

Hemoncmpayuu (¢ ucnoJib3oBannem odopynosanusi «Touka pocray)
1. Pa3nuyHble HICTOYHUKY CBETA.

2. N300pakeHne mpeMeTa B HECKOJIBKHX IIOCKHX 3epKaax.

3. NU300paxeHne B BOTHYTBIX 3€pKaJiax.

4. Vcnonp30BaHNE BOJIOKOHHOM ONTHKH.

5. YcrpoiictBo (poToanmaparoB, KHHOTIPOEKTOPOB, KAJICH TOCKOIIOB.
Jlabopamopusie pabomul:

1. UsroToBnenune kamepsl - 00CKypa U UCCIIEeI0OBaHNE U300PaKEHUs C IOMOILIbIO MOJEIH.
2. IIpakTyeckoe NpUMEHEHUE TUIOCKUX 3epKall.

3. IIpakTHyecKo€e UCIOIb30BAHNE BOTHYTHIX 3€PKaJl.

4. 3roToBiieHUe MepUCKONa U HAOIIOIEHUS C TIOMOIIBI0 MOJETH.
Xapaxmepucmuka 0CHOBHbIX 8U008 OesIMENbHOCU.

praBJ’IHIOT CBOEH MMO3HABATEILHON B yqe6H01“4 ACATCIIbHOCTBIO ITOCPCACTBOM IIOCTAHOBKHU
ueneﬁ, IUIAHUPOBAHUA, KOHTPOJIA, KOPPCKOHUH CBOUX JICUCTBUM U OIICHKU YCIICITHOCTHU
YCBOCHUA. Brigensior u Q)OpMYJ'II/Ipy}OT IMO3HABATCJIbHYTO Ocib. Brigensior
KOJIMYCCTBCHHBIC  XAPAKTCPHUCTHKH O6’LCKTOB, 3aJaHHBIC CJIOBaMU. HpI/IHI/IMaIOT
MO3HABATCJIBHYIO ICJIb U COXPAHAIOT €€ IIPU BBIIIOJIHCHUU y‘le6HHX JIEHCTBUH. Oco3HaroT
CBOM AcHCTBHUA. FIMEIOT HaBBIKU KOHCTPYKTHBHOT'O O6H_ICHI/I$I B MAJIBIX I'pyIIax.

YesoBexk U npupoa

ABromaTHKa B Hamed xu3HU. IIpuMepsl MCIONB30BaHUS AaBTOMAaTHYECKHX YCTPOWCTB B
Hayke, Ha mpous3BojacTBe U B ObiTy. CpencrBa cBszu. Pagno u  TeneBuieHue.
AnbTepHAaTHBHBIE MCTOYHMKH JHepruu. Bumsl snexrpocranimii. HeobxoaumocTb
HSKOHOMHH TPHUPOJHBIX PECYPCOB M HCIIOJIb30BAHUS, HOBBIX 3KOJOTMYHBIX M 0€30MacHBIX
texHoJoruil. Hayka u 6e30macHOCTb JI0IeH.

Jlemoncmpayuu:



1. poTOoMaTepuabl U CIIANWIBI IO TEME.

Jlabopamopuvie pabomul:

1.13yuenue nedcTBUI CPEJICTB CBS3U, PAJUO U TEICBUICHHUS.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

CaMocCTOSTENbHO (OPMYIUPYIOT IIO3HABATENbHYIO 3a7ady. YMEIT (WM pPa3BUBAIOT)
CIIOCOOHOCTH C TIOMOIIBIO BOIIPOCOB JOOBIBATh HEJOCTAIOUIYIO HH(POPMALHUIO.

9 kimace Kunemaruka
CrniocoObl  ommcaHusi MexaHH4Yeckoro mBrkeHHs. Cucrema otcuera. llpsmonunHeliHOe

nerkeHue. [IpsamosinHeliHOe paBHOMEpPHOE NIBMXKEHUE MO IHIOCKOCTH. llepemermienne u
CKOpPOCTb  NIpPH  PABHOMEPHOM  MPSIMOJHMHEHHOM  JIBMOKEHHH 1O  IUIOCKOCTH.
OtHocuTenbHOCTh  JBWKEeHHUS. CrnokeHue BwkeHuwd. [IpuHOMII — HE3aBUCUMOCTH
newkeHnil. KpuBonuHelHoe aBrkeHue. J[BikeHue Tena, OpOIIEHHOTO IMOJ YIJIOM K
rOpU30HTY. PaBHOMEpPHOE IBMKEHHE IO OKPYKHOCTH. YTJIOBass CKOpocThb. llepuon um
yacToTa BpameHus. CKOpoCTh W YCKOpPEHUWE TMpU PABHOMEPHOM JABWKEHHH TIO
OKPYXHOCTH.

Jlabopamopnule pabomul (¢ ncnoib30BaHneM odopynoBanus «Touka pocray):
W3ydyenmne nBmkeHus] CBOOOIHO MAaAaroIIero Tena. M3ydenne IBUKEHUS IO OKPYKHOCTH.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Omnpenenenre CKOPOCTH PABHOMEPHOTO JBIKEHHUS IPHU HCIOJIb30BAHMU TpeHaxkepa «Oeromas
nopoxkka». HMcropuueckas peKOHCTPYKIUs ONbITOB [anuies 1Mo ONpeNeNeHHI0 YCKOPEHUS
cB0OOAHOTO NageHus Tel. [IpuHIunel paboThl IPUOOPOB IS U3MEPEHUS CKOPOCTEN U YCKOPEHUH.
[Ipumenenne cBOOOHOTO MAACHUS ISl U3MEPEHUS peaKklMK yesnoBeka. Pacuer Tpaekropuu
JIBHO>KEHUS MEpCOHaXKel paccka3oB P.Pacro.

Xapaxkmepucmuka 0CHOBHbIX U008 OesiMeIbHOCMU. YTCHHE U 00CYXKICHHUE TEKCTa CTaTei
WHTECPHET-CAITOB, 00CYXKICHUE JIOKIIAJIOB U TPE3CHTAIINN, COCTABIICHHE U PEIICHHUE 3a/ad,
o0cyxieHne crmoco6oB pemieHus (moarotoka k OI'D o dusuke).

JInHaMHuKa

I/IHepHI/IaJ'IbeIC cucreMbl otrcyera. Cmna. 3akoHel Hprotona. HBI/I)KGHI/IC TCJIa 1101
JIEMCTBUEM HECKOJbKMX CHII. I[BI/I)KGHI/IC CUCTCEMBI CBA3AdHHBIX  TCII. I[I/IHaMI/IKa
PAaBHOMCPHOI'O ABUIKCHUS MaTepHaHBHOﬁ TOYKHU II0 OKPYKHOCTH. Knaccel cuir. 3akon
BCCMHUPHOI'O TATOTCHHUA. I[BI/I)KGHI/IG IIJ1aHCT. I/ICKYCCTBGHHLIC CITYTHUKH.

Conneunas cucrtema. Mcropus pazsutus npenacraBieHuii o Beenennoit. CTpoeHue u 3BOIIONUS
Bcemxennon.

Jlabopamopnule pabomul (¢ HCTOJIb30BaHUEM o00opynoBaHusi «Touka pocTay):

I/ISMepeHI/IC MacCChI T€JIa C UCIIOJIb30BAHUCM BCKTOPHOT'O PA3JIOKCHUS CHUJIbI. I/I3y[IeHI/IC
KHMHCMATHUKU U JTUHAMUKHU PABHOYCKOPCHHOTO ABHUXKCHUA (Ha MpuMEpe MAallINUHbI ATBYJIa).
H3y‘ICHI/IC TPCHUA CKOJIbXKCHUS.

Hpumepﬁbze membvl NPOEKMHbLX U UCc1e008amenbCKux pa60m:

I/ICTOpI/I‘{eCKaH PECKOHCTPYKLIUS OIBITOB Ky.IIOHa 1 AMOHTOHA II0 OMpCACIICHUIO BEJINYUHBI
CHJIbI TPCHUS CKOJILXKCHU. HepBBIC HCKYCCTBCHHBIC CITYTHHUKHN 3emnu.



Kak oTtnn4garoTcss MeXaHHYECKUE TPOIECChl Ha 3eMIe OT MEXaHHYECKUX MPOIIECCOB B
kocmoce? Tena ConHeunolt cuctemMbl. OTKPBITHS Ha KOHYUKE T1epa.

Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTeHHE U 00CYKICHNE TeKCTa CTaTei
MHTEpPHET-CAlTOB, 00CYKAEHUE TOKIAJ0B U IPE3eHTAlUN, COCTaBIICHHE U pEelIeHHE 3a/ad,
obcyxkaenue crocob6oB pemierus (moaroroska k OI'D no dusuke).

I/IMl'ly.]'IbC. 3akoH COXpaHEHUS UMITYyJIbCa

Nmnynsc. MI3MeHnenue umimyibca MaTepruaibHOM Touku. Cucrema Tell. 3aKOH COXpaHEHUs
HMMITYJIbCA.

HpuMeprze membsvl NPOEKMHbLX U UCCe008amenbCKux pa60m.‘

PeaxtuBHoe nBmxeHue B npupone. Paccienoanue A TII ¢ moMomipro 3aKk0OHa COXpaHEHUS
HAMITYJIBCA.

Xapaxkmepucmuka 0CHOBHBIX U008 OesimelbHOCMU. YTEHHE U 00CYXKICHNE TeKCTa CTaTei
WHTEPHET-CANTOB, 00CYXKICHUE TOKIAJI0B U IPE3EHTAINH, COCTABIICHHE U pelIeHHEe 3a/ad,
o0cyxenne crmoco0oB pemienus (moarotoka k OI'D o ¢usuke).

CraTuka

PaBHOBecue Tena. MOMEHT cuiibl. Y CIIOBHS paBHOBECHUS TBEPIOTO Tea. [IpocThie MeXaHU3MBI.
Jlabopamopnvie pabomul (¢ ucnoab30BaHueM 00opyaoBanus «Touka pocTay):
Ompenenenre NEHTPOB MACC PA3IUYHBIX TeJl (TpH CrIocoba).

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpumeHeHne MPOCThIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3eMJISTHKU 10 HeOocKpeOda.
HccnenoBanue KOHCTPYKIIUU BETOCUIIEA.

Xapaxkmepucmuka 0CHOBHbIX U008 OesiMeIbHOCMU. YTCHHE U 00CYXKICHHUE TEKCTa CTaTei
WHTEPHET-CAITOB, 00CYXKICHUE TOKIAJI0OB U IPE3CHTAIINN, COCTABIICHHE U PEIICHHUE 3a/ad,
o0cyxieHre crmoco6oB pemnieHus (moaroropka k OI'D mo dusuke).

Mexannueckue K0J1e0AaHUS U BOJIHEI

MexaHn4ueckue KoJieOaHHus. Hpeo6pa30BaHHe OHEPruu 1npu MEXaHNYCCKUX KoJIeOaHMIX.
MaremaTudeckuii u HPY)KI/IHHHﬁ MasTHHKHU. CBO6OI[HI>IC, 34TyXarl1e U BbIHYXXJICHHBIC
Konebanus. Pe3onanc. MexaHn4uecKre BOJIHEI. [[J'II/IHa U CKOPOCTH BOJIHEI. 3BYK

Jlabopamopnule pabomul (¢ ncnoib30BaHeM o6opynoBanus «Touka pocTay):
W3yueHne koieOaHii HUTSIHOTO MasiTHUKA.

prweprle membvl NPOEKMHbLX U UCCIe008amelbCKUx pa60m.'

CtpyHHBIE MY3bIKATbHBIE HHCTPYMEHTHI. KonebaTenpbHble CUCTEMBI B TIPUPOJIE U TEXHHUKE.

Xapakmepucmuka 0CHOBHbIX U008 OesimeNbHOCmU. YTEHUE U 00CYXKIeHNe TeKCcTa cTaTeit
WHTEPHET-CAlTOB, 00CYXKICHUE TOKIAJIOB U NIPE3CHTAIINI, COCTABIICHHE U PEIICHHUE 3a/ad,
obcyxkaenue crnoco0oB pemierus (moaroroska k OI'D no ¢usuke).

DJIEKTPOMATHUTHBIE KOJI1e0AHUS U BOJHbI

[lepemennslit anexTpuueckuit Tok. KonebatenbHblit KOHTYp. BbIHYXIeHHbBIE U ¢cBOOOIHBIE DM
Kosie6anus. DM BOJIHBI U UX CBOWCTBA.

Hpumepﬁbze membvl NPOEKMHbLX U UCC1e008amenbCKux pa60m:



[IpuHUMIBI paguocBsI3u U TeneBuAcHUs. Biusnue OM u3iyueHuil Ha )KUBbIE OPTaHU3MBI.
W3roToBieHne yCTaHOBKY JJIsl AEMOHCTPALUU OIBITOB 110 OMMU.

OnextpoMarauTHoe usnydenue CBU-neun. Mctopuueckas peKOHCTPYKIMS ONBITOB AMIepa.

Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTEHHE U 00CYKICHNUE TeKCTa CTaTei
MHTEPHET-CAITOB, 00CYXKICHUE TOKIAIOB U MPE3EHTALNi, COCTABJICHHUE U PEIICHHUE 3a/1ad,
obcyxkaeHue croco0oB pemeHus (moarororka k OI'D no dusuke).

Onruka

Ucrounuku cBeta. [elicTBus cBeTa. 3aKOH MPSMOJIMHEHMHOTO paclpOCTPAHEHUSI CBETA.
3akoH oTpaxeHus ceera. [locTpoenne n3o0paxeHHi B IIIOCKOM 3€pKalie.

3aKoH MpeNoOMJIEHHs] CBETa Ha IUIOCKOW TIpaHulle JABYX OJHOPOJHBIX MPO3pPAuyHbBIX CPE.
IIpenomnenne cBera B npusme. Jlucmepcust cBera. SIBIEHHME IOJHOTO BHYTPEHHETO
otpaxeHus. JInun3pl. ToHkue nuu3bl. [locTpoeHune n300pakeHU, cO3aBaEMbIX TOHKUMHU
nuH3aMu. ['na3 u 3penne. OnTuyeckue npuOopsl.

Jlabopamopnule pabomul (¢ ncmob30BaHneM oGopynoBanus «Touka poctay):
3KCHepI/IMeHTaHI)Ha$[ ITPOBEpPKaA 3aKOHa OTPAXCHUA CBETA. H?;MepeHI/IC ImoKasaTeirs MpeIOMIICHUSA BOABI.
N3mepenune GoKycCHOTO pacCTOSIHUSI COOMPAOIIEH JTHH3HI.

IlpumepHvie memvl nNPOEKMHBIX U UCCTEO0BAMENLCKUX PADOM.:
Hcropus ucciieoBaHusl CBETOBBIX siBJIeHUM. McTopruueckas peKOHCTpYyKIUs Teneckona [ anuied.
N3rorosiieHne Kaneiaockorna.

Xapaxkmepucmuka 0CHOBHbIX U008 OesiMeIbHOCMU. YTEHHE U 00CY)KICHNE TEKCTa CTaTei
WHTEPHET-CAITOB, 00CYXKICHUE TOKIAJI0B U IPE3CHTAINI, COCTABIICHHE U PEIICHHUE 3a/1ad,
o0cyxeHne crmoco0oB pemieHus (moarotoka k OI'D o ¢usuke).

du3nKa aTOMa U AaTOMHOI0 A/ApPa

Crpoenune aroma. [lorynomienne um ucnyckanve cBera atromMaMH. ONTHYECKHE CHEKTPBHI.
Omnbiter Pe3epdopna. [Tnanerapuas moaenp aroma. CTpoeHHE aTOMHOTO sipa. 3apsoBoe
U MaccoBoe 4Hcla. SnepHble CHIbl. OJHEpPrust CBA3M AaTOMHBIX flep. 3aKoH
paavoakTUBHOTO pacnana. Anbda- u Oera- pacmanel. [IpaBuna cmemienus. SnepHbie
peakuuu. Jlenenue u cuntes suep. SAnepHas suepreruka. Mcrounuku suepruu CosiHLa U
3Be3[. Peructpanus saepHbIX n3nydeHuid. Bnusnue paguoakTUBHBIX U3Iy4€HUN Ha )KUBbBIE
opranu3mbl. Jlo3uMeTpusi. DKOJIOTUYECKUE MPOOIEMBI SIEPHON SHEPTEeTHKY.

IIpumeprvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
Ucropust m3yuenns aroma. M3mepenne KI1J[ comneunoit 6atapen.
HeBuaumbie u3nyyeHus B CIEKTPE HArPETHIX TEIL.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesimelbHOCU. YTEHUE U 00CYKJIEHUE TeKCTa cTaTeit
HHTEPHET-CATOB, 0OCY)KICHHE JOKIA0B U MPE3CHTAIININ, COCTABJIICHHE U PEIICHHE 33/1a4,
obcyxaenue crnoco0oB perierus (moaroroska k OI'D no ¢usuke).

®opmbl OpraHu3anuy 00pa3oBaTeJILHOIO NMpoLecca:
- TpyIIOBas;

- UHAUBUyalIbHAS,

- (ppoHTaANBHAS.

Beaymme TexHosoruu:

I/ICHOJ'ILByIOTCﬂ 9JICMCHTEI CICAYIOMINX TEXHOJIOTHIA: IMpOCKTHAA, HpO6J'ICMH01"0 O6yT'ICHI/I$I,
I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaL[I/IOHHaﬂ, KPUTHYCCKOT'O MBIIUJICHUA, HpO6J'IeMHOFO Aauajora,



UIPOBasl.
OcHoBHbBIE MeTO/IbI PA00THI HA YPOKe:

BCI[YH_II/IMI/I METOJaMHU O6y‘l€HI/I$I SABJIAIOTCA qaCTI/I‘{HO-HOHCKOBOﬁ, METOJ MaTEMAaTHYCCKOT'O
MOJCINPOBaHNA, aKCMOMATUYCCKUM MCTO.

DopMBbI KOHTPOJIA:
Tak Kak 3TOT KYypC SABJIACTCA OOMMOJTHHUTCIBHLIM, TO OTMCTKA B Oaax He CTaBUTCA.

VYyamuiics y4utcs OLIEHMBAaTh ceOs M JIPYrMX caM, YTO IO3BOJIIET pa3BUBaTh yMEHUs
caMOaHaJn3a U CHOCOOCTBYET PA3BUTHUIO CAMOCTOSITEIBHOCTH, KaK CBOMCTBY JIMYHOCTH
ydamerocsi. BbIBIIEHHE NPOMEXYTOYHBIX M KOHEYHBIX pEe3yJabTaTOB  ydallUXCs
MIPOUCXOJUT Yepe3 NPAKTUUYECKYIO JIETEIIbHOCTh; 3a4E€THBIE pa0OTHI:

* TeMaTudeckas NOJ0OpKa 3aJad pa3IMyHOIO YPOBHS CIIOKHOCTU C
MIPEJICTAaBICHUEM PAa3HBIX METOJIOB pPELICHHsS B BUJIE
TEKCTOBOI0 JOKYMEHTA, Mpe3eHTanun, (pJnI-aHuMaluu, BUIe0PoInKa wivm Web -
cTpaHMUBbI (caiiTa)

* BBICTABKA IIPOEKTOB, MPE3EHTALIUN;

* IEMOHCTpAIMsI SKCIIEPUMEHTA, KaYeCTBEHHOMN 3a/1aul ¢ KaYeCTBEHHBIM (YCTHBIM WU B
BUJIE TIPUJIOKEHUS, B TOM UHKCIIe, TPE3EHTAIIMEe) ONMCaHUuEM Mpollecca Ha 3aHATHH,
(becTrBaNe SKCIIEPUMEHTOB; (PU3UUECKUE OJTUMITUA/IBI.



KaJIeHL[apHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE 7 Kaace

Ne

n/m

Hara
MPOBET
CHU

Tema ypoka

HNcnonb3oBanue 000py10BaHNSA
[EHTPA eCTeCTBeHHOHAYYHO! H
TeXHOJOrH4YecKOli HaNpaBJIeHHOCTel
«Touka pocra»

NpuMeYaHue

1. Beenenue (14)

1

Boanoe 3ansrue. Llenu u 3anauun
Kypca. Texnuka 6€3011aCHOCTH.

Komnerorepnoe o6opynoBanue

2. PoJb 3KkcniepuMeHTa B KM3HU YesioBeka (34)

Cucrema CAVHUL, TOHATHEC O IPAMBIX
1 KOCBCHHBIX UBMCPCHUAX

Komnerorepnoe o6opynoBanue

®uU3NYECKU DKCIIEPUMEHT.

Buasr puzmdeckoro skcriepuMenTa.
[TorpemHocTs n3Mepenus. Bunbl
MOTrpeIHOCTEN n3MepeHus. Pacuér
MTOIPEITHOCTH U3MEPEHUSL.

OOGopynoBaHue AJis 1EMOHCTpAITHI

JlabopaTtopHnast pabota

«M3mepenne o0beMa TBepAOTO Temay.
[TpaBuna odopmiieHust 1abopaTopHOU
paboTEHI.

OGopynoBaHue A 1a00PATOPHBIX
paboT ¥ YUEHHYECKUX OIBITOB

3.M

CXaHHUKAa

(89)

PaBHOMEpHOE 1 HEpaBHOMEpPHOE
JIBVDKCHUSI.

OOGopynoBanue st J1abOPATOPHBIX
paboT U YYEHMUYECKHX OIBITOB (HA

['padmueckoe mpeacTaBIeHnEe IBUKEHUSI.

6a3e komruiekToB 151 OI'D)

Permenvie rpaduyecknx 3agad, pacdaer
[IyTH ¥ CPEAHEN CKOPOCTH
HEpPaBHOMEPHOTO JIBUKEHHS.

[ToHsTHE WHEPIIMH U HHEPTHOCTH.
[{eaTpoOeKHAs CHIa..

Cuna ynpyrocru, cuiia TpeHus

OGopynoBanue ajisi J1abOPATOPHBIX
paboT W y4EHWYECKUX ONBITOB (Ha

10

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH CHITBI
YIPYrOCTH, BOZHUKAIOIICH B
MPY)XUHE, OT CTEICHU JIehopMaIuu
TIPY>KUHBD».

6a3e komruiekToB 11 OI'D)

11

JlaGopatopHas pabora «OnpeneneHue
KO3 PUITMEHTa TPEHUS Ha TPHOOMETPE».

12

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPEHHUS OT CHUJIBI
HOPMAJILHOTO JIABJICHUSD.

Ob6opynoBaHue s 1a00OPATOPHBIX
paboT 1 yUEeHUYECKUX OIBITOB

4. I'mapocraTtuka (124)

13 [InoTHOCTH. 3aiaua naps ['epona O6opynoBaHue ISl IEMOHCTpAIUI
14 Perrenue 3a1a4 MOBBIIIIEHHON CIIOXKHOCTH

Ha pacyeT IUIOTHOCTH BELLECTBA.
15 Pemenue 3a1au moBeINIEHHON O6opynoBaHue ISl IEMOHCTpAIUI

CJIIOKHOCTH




16

JlaBiieHME KUJKOCTH M ra3a. 3aKOH
ITackans

17 CooOmmarommuecst COCY/Ipl.
18 JlaboparopHas paboTa OGopynoBanue it 1a00PaTOPHBIX
«U3rorosnenue moienu GpoHTaHa» paboT M YYEHHYECKUX OIBITOB (Ha
19 JTaGoparopHas padora«l3rororneHue 6ase komiuiextos st OI'D
Monenu (hoHTaHa»
20 3akoH [Tackans. /[aBneHue B )KHAKOCTSIX U
razax. ['mapaBianyeckue MallvHbI.
CooO0Imaromnuecs CoCybl.
21 BritankuBaromas cumna. 3akoH OO6opynoBaHue AJis 1EMOHCTpAITHI
Apxumena.
29 JlabopaTtopHnas pabota «Brisicnenne | O6opynoBanue ajsi 1a00paTOPHBIX
YCIIOBUS TIJIABAHUSI TETD. paboT ¥ YICHHUYECKUX OIBITOB
23 brok 3amad Ha 3akoH [lackast, 3akon | OGopymoBaHue s JEMOHCTPAIIAI
Apxumena.
24 biok 3amau na 3akon Ilackams, 3aKoH

Apxumena.

5. Craruka (104)

25 broxk. Ppruar. O6opynoBaHue JUIsl IEMOHCTpALUi
26 PaBHoBecue TBepbIX Tel. MOMEHT
cunbl. [TpaBuiio MOMEHTOB.
27 HenTp Tspxectu. UccnenoBanue OOGopynoBaHue AJi IEMOHCTPAIHI
Pa3IUYHBIX MEXaHUYECKUX CUCTEM
28 KoMOnHUpOBaHHBIC 33/1a4H, HCIIONB3YS
[YCITOBHSI PABHOBECHSL.
29 KoMOMHUpOBaHHBIE 3a/1a4H, UCTIONb3YS
[YCIIOBHSI paBHOBECHSI
30 UlaGoparopHas pabora «M3roroBnenne  (O6opymoBaHue g JaOOPaATOPHBIX
[paboTaromel CrCTeMBI OJIOKOB. paboT 1 yUEeHHUYECKHX OIBITOB (Ha Oaze
Odopmitenre paboOTHL. KOMTIIEKTOB it OI'D
31 PaboTa Hax mpoekToM «bBIIOKH».
JlaGopaTopHas pabota «3roToBiieHue
[paboTaroIeli CHCTEMBI OIIOKOBY.
32 JlaGopaTopHas pabora OGopymoBaHue 1S Ta00PaTOPHBIX
«3roroBnenne padoTaromeil CHCTeMbl  [pabOT U YUEHHYECKHX OITBITOB
OJIOKOBY.
33 Odopminenue paboThI. KommberorepHoe o0opynoBaHue
34 3amuTa MpOEKTOB.




Kaneﬂuapﬂo-TeMaaneCKoe IJIAHUPOBAHUE 8 kiacc

No Hara
MpoBeJIe

/1 —
Ilnan

Tema ypoka

HUcnonb3oBanue 060py10BaHNA
[EHTPA eCTeCTBeHHOHAYYHOWH H
TeXHOJOTHYecKOli HAaNpaBJIeHHOCTel
«Touka pocra»

IIpUMeYaHue

1. Beenenue (14)

1

Boanoe 3ansrue. Llenu u 3anaun
Kkypca. TexHuka 6€30T1aCHOCTH.

Komnerorepnoe o6opynoBanue

2. TenioBble siBjienus (12 4)

KOHTHHCHTAaXx

2 PasHooOpas3ue TerIoBbIX asnennii| KommbrorepHoe 060pynoBanue
TemnoBoe paclIMpeHne Tel.
3 JlaboparopHnas padota«l3menenus | ObopynoBanue it 1a00PaTOPHBIX
JUTMHBI T€Ja IPU HAarpeBaHUH U paboT W YYEeHHYECKUX
OXJIQKJICHU. OIBITOB
4 Tennonepenaya Habmronenne OO6opynoBaHue I AEMOHCTpALUI
TETJIONPOBOHOCTH BOJIBI M BO3/IyXa.
JlabopaTopHas padota«li3mepenue O0opymoBaHUE JIIIA00PaTOPHBIX PadoT
5 YIEIbHOM TEINIOEMKOCTH Pa3JIMUHBIX 1 yYEeHWYEeCKHX OIBITOB (Ha 0aze
BEIIIECTBY. KoMmIuTekToB 11t OI'D
6 IL1aBieHue U OTBEpJIEBaHUE.
JlaGopaTopHas pabota «OTiaMBKa
mapaHOBOTO COJIIATHKAY
7 JlabopaTopHas O6opymoBaHKe IS JTAOOPATOPHBIX
pabora«Habmronenue 3a paboT 1 yUEHHYECKUX OITBITOB
TUIABJICHUEM JIbJA
3 PerieHvie oJMMITHAIHBIX 3319 OOGopynoBaHue AJis IEMOHCTPAIHIA
Ha ypaBHEHHE TEIIOBOro OaaHca
Pemenue onumnuaaHbixX 3aa4 Ha OOGopynoBaHue AJis IEMOHCTPAIHIA
9 Ppacy€T TETIOBBIX MPOIECCOB
10 JlaGopaTtopus kpuctayorpadpuu.
11 Hcnapenue u KOHACHCAIIMS. O6opynoBaHue JUIsl IEMOHCTPAIU
12 Cocras atmocdepsl, HabIIOAeHNE O6opynoBaHue JUIsl IEMOHCTPAIU
Mepexoia HeHACHIIIEHHBIX TTAPOB B
HACBIIIICHHBIC.
13 BnaxxnocTh BO31yXa Ha pa3HbIX O6opynoBaHue JUIsl IEMOHCTPAIU

3. DaekTpuyde

ckue siBjieHus (84)

Mukpomup. Monenu atoma,

O6opynoBaHue Il IEMOHCTPAIUA

3aKOHBI ITIOCTOAHHOT'O TOKA

14
cyllecTBOBaBIIne 10 Havana XIX

15 Hcropus OTKpBITHS U JEHCTBUSA KomnsrotepHoe o60pynoBaHue
raJIbBAHMYECKOTO DJIEMEHTA

16 Vcropus cozganust 371eKTpodOpHOI
MaIIHHbI

17 OneiTel BosibTa. DnekTpudeckuii KomnsrotepHoe o6opynoBanue
TOK B JIEKTPOJIUTAX.

18 Pemenune onuMnuaaneix 3a1a4 Ha | OOopyaoBaHue A7 I€MOHCTPAIUA




19

HaOiroieHye 3aBUCUMOCTH
COMPOTUBJICHUS TIPOBOTHHUKA OT
TEeMITEPATYPHI.

OGopynoBaHue AJi 1EMOHCTpAIUil

20 JIaGopatopHas Ob6opynoBanue uis 1a00paTOPHBIX
paboTta«OrmnpeneneHne CTOMMOCTH | pabOT M yIEHUYECKUX OIBITOB (Ha
M3PACX0/I0BAaHHOM 3JIEKTPOIHEpruu | 6aze komiuiekToB aist OI'D
10 MOIITHOCTH MOTPEOUTEIIS U TI0
CUYCTYUKY»

21 Pemenne onumnuanseix 3agad Ha | O6opynoBaHue JUIsl IEMOHCTpALUi

TEIUIOBOE NEHCTBUE TOKA

4. DiIeKTPOMATHUTHBbIE sABJIeHU (34)

ONeKTpOMarHUTHbIE O6opynoBaHue JUIsl IEMOHCTpALUil
22 SIBJIIEHUA. DJIEKTPOU3MEPUTEIIbHBIE

puOOPBHI.

MaruutHas anomanusi. Marautasle | O6opynoBaHue Uil IEMOHCTpAIUi
23 Gypu
24 Pa3zHOBHAHOCTH 3JIEKTPOABUTATENIEH .

5. OnTuyeckue siBjeHus (74)

HWctounuku cBera:

OOGopynoBaHue AJ IEMOHCTPAITHI

2
5 TEINIOBLIE, JIOMUHECIIEHTHBIE
26 DKCIIEPUMEHT HaOJII0ICHH .
MHOrokpaTHOE H300paXkeHUe IpeaMeTa
B HCCKOJIBKUX IIJIOCKUX 3€pKajax.
97 M3roToBUTH NEPUCKOI U € OOGopynoBaHue AJis IEMOHCTPAITHI
€roroMOIIbIO MPOBECTH
HaOJIFOIEHUS
28 [IpakTHueckoe UCTOIB30BaHIE OOGopynoBaHue AJi IEMOHCTPAITHI
BOTHYTBIX 3€pKall
29 3puTeIbHBIC WILUTIO3HH, TTOPOXKIaEMbIE OOGopynoBaHue AJis IEMOHCTPAITHIA
peoMiIeHHuEM cBeTa. Mupaxu.
30 Pa3zBuTHe BOTOKOHHON ONTUKHU
31 crionp30BaHue 3aKOHOB CBETA B

TCXHHUKC

6. YesroBek n

npupoaa (44)

32 ABTOMAaTHKA B HaIlIEH KU3HU .
33 Panuo u reneBunenue
34 AJIbTepHATHBHBIC HCTOYHUKH YHEPTUH.

Bubl 351eKTpOCTaHLIMIA

KommberorepHoe o0opynoBaHue

Kanennapno-temaTnyeckoe njiaHupoBanue 9 kiacc

Ne | Jlata
MpoBeIe

/1 p a
HUS

Tema ypoka

M cnoJsib30Banne 000py10BaAHUSA 1IEH
eCTeCTBEHHOHAYYHOH W TEXHOJIOTH
HanpasJieHHocTell «Touka pocra»

npuMedYaHun
c

1. Benenue (14)

1

BBoaHoe 3anstue. Llenn u 3agaun
Kypca. TexHuka 6€30MacHOCTH.

KowmmnerotepHoe 060opynoBanue

2. Kunemaruka (7 4)




CnocoObl onucanus
MEXAaHNYCCKOT'O ABUXXCHUS

O6opynoBanue aJis
JEMOHCTpaLuil

3 [IpsimonuHeitHOe paBHOMEPHOE O6opynoBanue s
JIBIDKCHUE 110 III0CKOCTH? CMOTPsI U3 KaKoil| neMOHCTpanuii
TOYKH HAOIIOAATh

4 OTHOCUTENBHOCTD JIBHXKCHHUSL. O6opynoBanue aJis

CrnosxeHue 1BUKEHUH. JIEMOHCTpaLui

5 UlabopatopHbie paboThI: O06opynoBaHue s 1a00paTOPHBIX
«M3ydueHre ABM>KEHUSI CBOOOHO paboT M y4eHNUECKHX ONBITOB
[afaroLero Tenay», «Mzydenue
MBIKEHHS TEJa 110 OKPYKHOCTH

6 Kax 1 kyza nonerena BuiHeBas kocrouka? | OOopymoBaHue st
Pacuer TPACKTOPHUU ABMKCHUA TCI U I[eMOHCTpaHI/Iﬁ
repcoHaxkel pacckasos P.Pacma o
MrioHxay3eHe

7 cropuyeckass pEKOHCTPYKIIUS ONBITOB O6GopynoBanue aJis
["amutest o ONpEeNIeHNI0 YCKOPEHHS g. J€MOHCTpALUi

8 OrnpeneneHne CKOPOCTH PaBHOMEPHOT'O OGopynoBanue s
JIBIDKEHHS TP MCTIONb30BAHMH TPEHAXKEPA | eMOHCTpAInit

«OeroBast JOPOXKKa.

3. Ilmnamuka

(89)

9 Cuna Bost, crita yOexxIeHUS UiTH OGopynoBaHue s
cuia - pusnyeckas BeJMunHa? JIEMOHCTpaIun
10 Jlabopamopuas paboma: OGopynoBanue s
«M3mepeHune Macchl Teynay JlaGopaTopHBIX paboT H
11 JIBr>KEeHUE Tea oA JeHCTBUEM YUYEHUYECKUX OITBITOB
HCCKOJIbBKUX CUJI
12 JIBYO>KEHHE CHCTEMBI CBSI3aHHBIX OOGopynoBaHue s
Tel JEMOHCTpaIui
13 JlabopaTtopubie pabotsl: «3yuenne Tperus|O0opymoBaHue it 1a00paTOPHBIX
CKOJIBKCHU A pa60T " YYCHUYCCKUX OITBITOB
14 /lnHamMuKa paBHOMEPHOI'O IBUKEHUS 11O OOGopynoBaHue s
OKPY>KHOCTH JIEMOHCTpaIun
15 Hctopus pazBuTus npencTaBieHUN O6opynoBanue st
0 Bcenennoii. ConHeuHnas cucrema. JIEMOHCTpaIun
16 OTKpBITHS HA KOHYUKE Iepa. O6opynoBanue st
[lepBbic HCKYCCTBEHHBIEC CIYTHUKU 3EMJIU. JEMOHCTpPALMI

4. UmMnyabc. 3aK0H COXpaHeHUsI MMITYJIbca (34)

17 Kax BbI IXTy Ha30BeTe... KomnsrotepHoe o60pynoBaHue
18 PeakTuBHOE NBUXKEHUE B IPUPO/IE.
19 Paccnenosanue JITII ¢ momorisro KommberotepHoe o0opynoBaHue

3daKOHa COXpAaHCHUSA UMITYJIbCa

5. Craruka (24)

20 JlaGoparopnast pabora: ObopynoBaHue 1751 1aOOpaTOPHBIX
«OnpezneneHue LEHTPOB Macc Pa3IMUHbIX  [pa0OT U YYEHHUECKHX ONBITOB
Ten (Tpu crocoba)y

21 [IprMeHeHue MPOCTHIX MEXAHU3MOB B KowmmnerotepHoe ob6opynoBanue

CTPOUTCIBLCTBEC: OT 3EMJITHKU 10

Hebockpeba




6. Mexann4yeckue Koj1e0aHusl M BOJIHBI (34)

O6opynoBanue aJis

JEMOHCTpaLuil

22 Buabl MassTHUKOB U UX KOJI€OaHUHI
23 UYrto nepeHocur BosaHa?
24 KonebarenbHbIe CUCTEMBI B IPUPOJIC

TEXHUKEC

7. DJIEeKTPOMATHUTHbIE KOJIeOaAHHUS U BOJHBI (24)

OKcIleprMEeHTalbHasl TPOBEpKa CBOMCTB

Komnerorepnoe o6opynoBanue

25 OM BOJH.
26 HccnenoBanue 3n€KTpOMarHuTHOTO Komnerorepnoe o6opynoBanue
mnyderus: CBU-neun
8. OnTuka (44)
27 Nsrorosnenue mojaenu kaneraockona. | Kommnberoteproe o0opyaoBanue
28 DKcnepuMeHTalbHas TpoBepka 3akoHa | O0opynoBaHue s
OTPaKEHUS CBETA. JIEMOHCTpai
29 JTaGopaTopHas pabota:«l3meperue O06opymoBaHue IS Ta00OPaTOPHBIX
TIoKa3aTelIsd MMPEIOMIICHUA BOABD pa60T 1 YUCHUYCCKUX OIILITOB
30 Kax oTnmruarorcst mokazarenu OGopynoBanue s
MPETOMIICHHUS IBETHOTO CTEKJIA JIEMOHCTpAITUit
9. ®u3uKa aToMa M AaTOMHOI0 siaApa (44)
31 [ToromieHne U UCITyCKaHUE CBETa KommbrorepHoe
aToMaMu. OIITHYECKHE CIICKTPEI.
000opyI0BaHNE
32 Nzmepenue KI1J] conneunoit 6arapen
- Kommnberoreproe
33 Brvsiaue paaroaKTUBHBIX U3TydeHUH Ha
PKUBBIE OPTaHU3MBbI 060pyI0BaHKE
34 Cr10c00BI 3aITUTHI OT PATHOAKTHBHBIX

M3ITy4CHHI
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