MMUHUCTEPCTBO IMPOCBEIIEHNA POCCHUMCKOU ®EJTEPALINU

MunucTepcTBO 00pa3oBaHusl, HAYKH U MOJIOIEKHOM MOJTUTHKH

KpacHogapcKoro Kpasi

MyHHIHIAIbH0e 00pa30BaHIEe HopomoKpoBCcKMil palioH

COIII Ned
COI'JJACOBAHO YTIEP}KI[EHO
3aM. THPEKTOPA IO BP I Hp_emop MEOYI C.I]_I Ne4
R G
J [". H. Kpacaukona E M HOFOCOBH
[Tporoxoi Nel HPHI{HB N, 163 S
ot «30» aBrycra 2024 r. OT: <<30>:- aBryCTa 2024 I
PABOUYAS TIPOI'PAMMA

Kypca BHEYPOUHOH JEATCITBHOCTH
«3apaMareIbHasg QU3NKA»

st oOy4aronxes 7-9 KIaccoB

cesio 'oppkas bajika 2024-2025 rox



TOUKA \!pocm

Ilnanupyembie pe3yJibTaThbl OCBOCHHS IPOIPaMMbl BHEYPOYHOM
AeATeJbHOCTH «3aHUMAaTeNbHasA (PU3UKA»

(c ucnosib3oBanuem odopynoBanus «Touka pocra») B 7-9 kiaccax

Peanuzanus nporpaMMbl CIIOCOOCTBYET JOCTHKEHHIO CIEIYIONIUX Pe3yJbTATOB:
JIn4yHOCTHBIE:

B cdepe INYHOCTHBIX YHUBEPCATBHBIX YUEOHBIX ACHCTBUHN yUaIIUXCS:

* yueOHO-TIO3HaBaTEIbHBIM UHTEPEC K HOBOMY Yy4eOHOMY MaTepuaily U crnocodam
pelIeHus] HOBOM 3a/1ayu;

* OpUEHTAlMs Ha TOHUMAaHKUe MPUYUH ycleXa BO BHEy4eOHOH JAesITeIbHOCTH, B TOM
YUCJI€ HAa CaMOAHAJIM3 U CaMOKOHTPOJIb PE3ysibTaTa, Ha aHaJIU3 COOTBETCTBUS
PE3yNbTaTOB TPEOOBAHUSIM KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEY4eOHOM
TSI TeNIbHOCTH;

Obyuarowuiics NOLYYUM 803MOHNCHOCMb OJ151 YOPMUPOBAHUSL:

* BHYTPEHHEW MO3WLMM IIKOJIbHUKA HAa YPOBHE MOJIOKUTEIBHOIO OTHOLIEHUS K
IIKOJIe, TMOHUMAHUS HEOOXOAMMOCTH YYEHHS, BBIPAXKEHHOTO B Mpeo0JialaHuu
y4e0HO-TI03HaBaTEILHBIX MOTHBOB;

* BBIPQ)KEHHON yCTONYMBON y4eOHO-1103HABATEILHON MOTUBAIIMM YUCHHS,;

* YCTOMYMBOr0O y4eOHO-TI03HABATEIBLHOTO MHTEpEca K HOBBIM OOIIMM CIOcOOaM
peuieHus 3aaad.

MeTtanpeaMeTHbie:

B chepe peryasiTuBHBIX YHUBEPCATbHBIX YICOHBIX TEUCTBUN yUaITUXCS:

* I[UIAHUPOBATh CBOM JECHWCTBHS B COOTBETCTBMU C IIOCTABICHHOW 3aJjadyel H
YCJIOBUSIMU €€ peau3allii, B TOM YUCJIE€ BO BHYTPEHHEM IIJIaHE;

* YYWUTHIBATh YCTAaHOBJICHHBIC IMpaBWIa B IUIAHUPOBAHUU M KOHTPOJE CIIOcoOa
pelICHMUS;

* OCYILECTBISATH UTOTOBBIN U MOIIArOBBIA KOHTPOJIb 110 PE3yJIbTaTy;

* OLICHMBAaTh MPABUJIBHOCTH BBITIOJHECHUS JECUCTBHS HAa YPOBHE aJICKBaTHOM
PETPOCIIEKTUBHOM OILIEHKH COOTBETCTBUS PE3yJbTaTOB TPEOOBAHUSAM JAHHOU
3aJ1a4y M 3aJa9H0M 001acTH;
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* QAJICKBaTHO BOCIIPMHHMMATh MPEIJIOKEHHUS W OLEHKY YYUTEIEH, TOBApHUILEH,
POIOUTENEN U APYTUX JIFOJIEH;

* paznuyaTh croco0 U pe3ynbTaT JeHCTBUS.

Obyuarowuticsi NOLYYUM 803MONCHOCHL HAYYUMCSL:

* B COTPYJIHUUECTBE C YUUTEJIEM CTaBUTh HOBbIE YUCOHBIC 3aa4H;

* MIPOSIBJISITH TIO3HABATEIbHYIO HHUIIMATUBY B YYEOHOM COTPYIHUYECTBE;

* CaMOCTOSITENIbHO aJI€KBAaTHO OLICHUMBATH MPABWIHLHOCTh BBITIOJIHEHUS ACUCTBUS U
BHOCUTh HEOOXOJIUMbIE KOPPEKTUBBI B UCIIOJHEHHUE KaK MO XOAY €ro peajiu3alui,
TaK U B KOHIIE JICNCTBUS.

B chepe nozHaBaTeIbHBIX YHUBEPCATIBHBIX YUCOHBIX ICUCTBUN YUAIITUXCSI:

* OCYIIECTBIISATH MOUCK HEOOXOAMMOUW MH(OPMALINH JJIsI BHITIOJIHEHUSI BHEYYEOHBIX
3aJlaHUN  C  KCIOJIb30BAaHUEM  Y4eOHOM  JuTepaTypl W B OTKPBITOM
WH()OPMAIIMOHHOM TPOCTPAHCTBE, JHIUMKIIONEIUM, CIPABOYHUKOB (BKJIIOUAs
AIIEKTPOHHBIE, ITUPPOBBIC), KOHTPOIUPYEMOM MTPOCTPAHCTBE

WNHurepHera;

* OCYIIECTBIISITH 3aNUCh ((PUKCcaLHI0) BEIOOPOYHOM MHPOpPMAILIUK 00 OKPY>KAIOIIEM
MUpE 1 0 cebe caMoM, B TOM Yuciie ¢ ToMolibio nHcTpyMenToB UKT;

* CTPOUTB COOOIIEHHS, MPOEKTHI B YCTHOU U MUCbMEHHOU (popme;

* POBOJIUTH CPABHEHUE U KIACCUDUKAIIIIO 11O 3aJaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh NIPUUMHHO-CIIEICTBEHHBIE CBSI3U B U3Y4aEMOM KPYTe SIBJICHUN;

* CTPOUTBH pacCykaAeHHs B (OpMe CBSI3U MPOCTHIX CYKIEHUN 00 0O0BEKTE, €ro
CTPOEHHH, CBOMCTBAX U CBS3AX;

Obyuarowuics NOLYYUM 803MONCHOCHL HAYYUMBCA!

* OCYHIIECTBIISATH PACHIUPEHHBIA TOUCK MHPOPMAIIMU C WCIIOJIB30BAHHUEM PECYypCOB
oubmorek u cetu MIHTEepHET;

* 3amuCchiBaTh, (UKCUPOBATH HHGPOPMAIIUIO 00 OKPYXKAIOIKUX SBICHUAX C
oMOIIbI0 HHCTpYyMEeHTOB UKT;

* OCO3HAHHO U TIPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCBMEHHOH PopMe;
* OCYIIECTBIIATH BbIOOp HambOosee 3¢h(PEKTUBHBIX CIOCOOOB pelieHus 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTMYECKOE PACCYKJICHUE, BKIIOYAIOLIECE YCTAHOBJICHHUE IMPUYMHHO-
CIICJICTBEHHBIX CBSI3€H;

* MOIYT BBIUTM HAa TEOPETUYECKUU YpPOBEHb PELICHUs 3a7ay: pPELICHUE 10
ONPEAECICHHOMY IUIaHY, BJIAJCHUE OCHOBHBIMHM IPUEMAaMM PELICHHUS, OCO3HAHMS
NEATENBHOCTH 10 PELICHUIO 3a1a4H.

B chepe KOMMYHHKATHUBHBIX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUN yUAITUXCS:

* QJEKBAaTHO MCIIOJb30BATh KOMMYHMKATUBHBIE, IMPEKJE BCETO - PEUYEBBIC,
CpeacTtBa JUisl PELICHUS pa3IMyHbIX KOMMYHUKATHUBHBIX 3a/1a4, CTPOUTH
MOHOJIOTUYECKOE COOOIICHHE, BIAACTh MUAJOTHISCKON (POpMOI KOMMYHHKAITUH,
WCMOJIb3YS, B TOM umcie cpeactBa U MHCTpymeHTsl MKT m nucTtaHIMOHHOTO
OOIIICHUS;
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* JIOMyCKaTh BO3MOXKHOCTh CYIIECTBOBAHMS Y JIIOJCH pa3IUYHBIX TOYEK 3PEHUS, B
TOM YHMCJI€ HE COBMAAIOIINX C €r0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA TMO3ULIUIO
napTHepa B OOIIEHUH W B3aUMO/ICHCTBHH,

* YYUTHIBATh Pa3HbIe MHEHHUS U CTPEMHUTHCS K KOOPAWHAIMH Pa3IHMUHBIX MO3HUIIAN
B COTPYJIHUYECTBE;

* popMynHpoBaTH COOCTBEHHOE MHEHHE U MO3ULIUIO;

* OTOBApUBATHCS U MIPUXOJIUTH K 00IIIEMY PEIICHUIO B COBMECTHOM JIEATEIHHOCTH,
B TOM YHCJIC B CUTYaIliU CTOJIKHOBEHHS UHTEPECOB;

Obyuarowuiics noxy4yum 603MOHCHOCb HAYUUMBCAL:

* YYHUTHIBaTh M KOOPJIWHUPOBATH B COTPYAHHYECTBE OTIMYHBIE OT COOCTBEHHOM
TIO3HIIMH JPYTHX JIIOJICH;

* YYHUTHIBATh pa3Hble MHEHHS M HMHTEPEChl M OOOCHOBBIBATH COOCTBEHHYIO
HO3HUIIHIO;

* IOHUMATh OTHOCHTEIHLHOCTh MHCHHI ¥ TIOJIXO0B K PEIICHUIO TIPOOIIEMBI;

* apryMEHTHpPOBaTh CBOK TIO3UIMI0O H KOOPJIWHUPOBATH €€ C TO3HIUSIMHU
NapTHEPOB B COTPYAHHUYECTBE MPHU BBHIPAOOTKE OOIIET0 pemieHUs] B COBMECTHOM
TeSITeTbHOCTH;

* 33/1aBaTh BOIIPOCKI, HEOOXOUMBIC ISl OPraHU3AIMH COOCTBEHHOM JEITeTbHOCTH
M COTPYTHHUYECTBA C TAPTHEPOM;

* OCYIIECTBIATH B3aMMHBIM KOHTPOJIb W OKa3blBaThb B COTPYAHUYECTBE
HEOOXOUMYIO B3aUMOIIOMOIITb.

IIpeameTHbIE:

- OPUCHTHPOBATHCS B SIBJICHUSAX M 00BEKTaX OKPY)KAIOIIET0 MUPA, 3HATh TPAHUIIBI
UX IPUMEHUMOCTH;

- TMOHWMATh OTpEJeIICHNsT (PHU3NIECKUX BEIHMYNH U IIOMHUTH OTPEIEIISIFOIINE
dbopmyIIsI;

- TIOHUMAaTh KaKUM (DU3MYECKHM TPHHIUIAM M 3aKOHAM IOAYMHSIOTCS T€ WIN
WHBIE OOBEKTHI U SIBICHUSI TIPUPO/IBI;

- 3HaHWE MOJIEJH MMOMCKA PEIICHUM JTsl 3a1a4 0 (PU3UKE;

- 3HaTh TEOPETUIECKNE OCHOBBI MATEMATHKH.

- IpUMeYaTh MOJICIIU SIBIICHUH U O0BEKTOB OKPY>KAIOIIET0 MUPA;

- aHaJTU3UPOBATH YCIOBHE 3a]1a4H;

- iepeOpMyITUPOBATH U MOACIIUPOBATH, 3aAMEHATH HCXOIHYIO 3a/1a4uy IPYTOi;

- COCTABJISITH IJIaH PEIICHHS,

- BBIJIBUTATh U MPOBEPSATH MpejIaraeMple IS PEIICHUS THITIOTE3HI,

- BIJIaJIETh OCHOBHBIMH YMCTBEHHBIMH ONEPAIMUSAMH, COCTABIISIONMIUMU TIOUCK
pEIICHUS 3aa4H.
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Conepxanue nporpaMMbl BHEYPOUHOM 1eATEJIbHOCTH

7 kjaacc

Beenenne. Beognoe 3anstue. llenu u 3agaun kypca. TexHuka 6€30MacHOCTH.

Posib 3KcniepUMEeHTA B :KU3HHU YeJI0BeKA.

Teopus: W3yuuTh OCHOBBI TeOpuHu morperiHocTeil. [lorpemHocTy MpsSMBIX U
KOCBEHHBIX HM3MEPEHHM, MaKCUMajibHas MOTPEHIHOCTh KOCBEHHBIX H3MEPEHUH,
y4eT TOTpenIHOoCTed u3MepeHud npu mnoctpoeHuu rpadukos. llpencraieHue
pE3yJIbTaTOB U3MEPEHUI B popMe TabIHIl U TPAPUKOB.

Mpakmuka: OCHOBblI TEOPMM MOrpPELIHOCTEN MPUMEHATbL NpU
BbINMNOJIHEHNUN DSKCNEpUMEHTAJIbHbIX 3a4a4, MNMpaKTU4YeCKMX pa60T.
(c Mcnonb3zoBaHMeM obopyaoBaHMA «ToYKa pocTa»)
Xapaxmepucmuxa 0CHOBHbBIX 8UO08 OesAMENIbHOCMU:

[IpuBoauTh TpUMEpbl O0BEKTOB u3ydeHHUS GU3UKH ((DU3UUYECKUE SIBICHUSA,
¢uznueckoe Teno, BemiecTBo, (pusmyeckoe mnoiue). HaGnrogaTe u aHammM3upoBaTh
buszndeckue siBieHus (PUKCHUPOBATH U3MEHEHUS CBOWCTB OOBEKTOB, CPABHUBATH
uX U 00001math). [I03HAKOMUTBECS C SKCIIEPUMEHTATBLHBIM METOIOM UCCJIEIOBAHUS
npupoabl. Coopka nmpuOOpOB M KOHCTPYKUUH. Mcmonp3oBaHue H3MEPUTEIBHBIX
npuOopoB. BeimomHeHne 1abopaTOpHBIX M MPAKTUYECKUX padoT. J(uarHoctuka u
YCTPAaHEHUE HEUCTIPABHOCTEN

npubopoB. BeicTpanBaHue runoTe3 Ha OCHOBAHUU UMEIOIINXCS JaHHBIX.
Mexanuka.

Teopus:  PaBHOMEpHOE W  HEpaBHOMEpHOE  JBIWKeHHE. [ 'paduueckoe
npelcTaBieHue IBIKeHUs. Perenne rpaduueckux 3amad, pacyeT MyTH U CpeIHEH
CKOPOCTHM HEpPaBHOMEpPHOIO JBWXEHUA. [IoHSATME WHEpUMH U HWHEPTHOCTH.
LlentpoOexxnass cwma. IlpumMeHeHWe JaHHBIX  (QU3WUECKUX  TIOHSATHUA B
KU3ZHENEATEIbHOCTH YenoBeka. Cuia ynpyrocTH, CHiia TPEHHUS.

I'IpaKmuxa: MCCJ’Ieﬂ,OBaHMe 3aBMCUMOCTH C1nbl  YNpyrocTu,
BO3HI4I-<a}0LLI,el‘/JI B Npy>XunHe, OT CTENEHU ﬂ,eCI)OpMaLI,MVI NPYXHHbI.
OnpepeneHne  Koa(pdpuumeHTa  TpeHMA  Ha  TpuboMeTpe. (c
ucnosib3oBaHMeM o6opygoBaHMA <«To4Ka pocTa»)

NccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUSI OT CUJIbI HOPMAJIBHOTO JIaBJICHHUS.
Xapakmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCU

Ananu3 tabnwui, rpadukos, cxem. [lonck oObsICHEHHS] HAOIIO1aEMBIM COOBITHSIM.
OmnpeneneHue CBOMCTB MNpHOOPOB MO UYepTekaM U MOJACISIM. AHAINU3
BO3HUKAIONUX TMPOOJIEMHBIX cuTyaruil. M300paxaTe cucTeMy KOOpPIHHAT,
BBIOWPATh TENO OTCYETA M CBA3BIBATH €r0 C CHCTEMOW KoopauHat. Mcrmomb30BaTh
CUCTEMY KOOpAMHAT JJIsl M3y4UYEHHs] NPSMOJUHEHHOro aBuxkeHus Ttena. COopka
npuOOpoB U KOHCTpyKuuil. Hcnonb3oBaHue U3MEPUTENBHBIX MPUOOPOB.
BoinonHenue 1abOpaTOpHBIX M MPAKTHYECKHX PabOT (€ MCNOJb30BAHUEM

5



TOUKA \fpocm

odopynoBanus «Touka pocra»). /[narHocTuka M yCTpaHEHUE HEUCIPaBHOCTEU
npuOopoB. BeicTpanBaHue rumnoTe3 Ha OCHOBAaHUM MMEIOIIMXCA JaHHBIX.

KonctpyupoBanue 51 MOJIEJIUPOBAHUE. Beinosinenue 3a7laHUN o
YCOBEpUICHCTBOBAaHUIO MpuOOpoB. Pa3paboTka HOBBIX BApUAHTOB ONBITOB.
Pa3paboTka u mpoBepka METOAUKH IKCIIEpUMEHTaIbHON paboThl. PaboTa B Manbix
rpynnax. AHalIM3UpYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pelIeHUE, JEHCTBUS.
[IpencraBnenue pe3ynabTaTOB IIAPHOM, TPYIIOBOW JEATEIbHOCTH. Y4YacTHE B
ZIMAJIOre B COOTBETCTBUU C MPABUIIAMH PEYEBOT0O MTOBEACHHUS.

I'mpapocraruka.

Teopus: 3axkoH Apxumena, 3akoH Ilackans, TrUAPOCTaTUYECKOE ABJICHHUE,
COOOIIAIONINECS COCY/Abl, THIPABINYECKUE MAITUHBI.

Ilpakmuxka: 3a0auu: BBITAIKUBAIOIIAS CUJIA B PA3IMYHBIX CHUCTEMax; MPUOOPHI B
3aayax (cooOImaroImecs: Cocyibl, TUAPABIMYECKUE MAIIWHBI, phlYark, OJOKH).
DKCIepUMEHTAJIbHBIC 3aJJaHHUS:

l)usmepenue cunbl Apxumena, 2)U3MEPEHUE MOMEHTA CHUJIbI, AEHCTBYIOIIETO Ha
pbIuar, 3)uzMepeHue

paboThl CUJIBI YIIPYTOCTH MPH MOJAbEME T'py3a C MOMOIIBIO MOABUKHOTO WU
HEIMOABIDKHOIO Oioka.(C  MCNoJib30BaHMEM o06opyaoBaHMA «To4Ka
pocTa»)

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesTMeNbHOCIU

Ananu3 Tabmnuil, rpadgukos, cxeM. [louck oObsiICHEHHs] HAOIIOJaeMbIM COOBITHSIM.
CoOopka npuOOpoB U KOHCTPYKUUU. Mcronb3oBaHWE HW3MEPUTEIBHBIX MPUOOPOB.
BrimosiHeHne 1abopaTopHBIX M MpakTUYeCKuX padoT. [narHoctuka U ycTpaHeHue
HEUCIpaBHOCTEW MpUOOPOB. BricTpanBaHue TUIIOTE3 Ha OCHOBAHUM WMEIOIIUXCS
nanubeix. KoHcTpywpoBanue u wmonenupoBanue. Pabora B Majbix rpyrmax.
AHanu3UpyroT, BBHIOUPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, JACHCTBUS.
[IpencraBinenue pe3yJbTaTOB MNApPHOW, TPYINIOBOM JesTenbHOCTH. [loaroroBka
COOOIICHU ¥ JOKIAJ0B. Y4YacTHE B JHAJIOre B COOTBETCTBHHM C IpaBUIAMU
PEYEBOTO MOBEACHUS.

Crartuka.

Teopus: binok. Peruar. PaBHOBecHe TBEpIBIX TEJ. YCIOBUS paBHOBeCUA. MOMEHT
cunbl. lIpaBuiio MomenToB. LlenTp Tsxectn. HccnegoBanue pasiiMyHBIX
MEXaHUYeCKuX cucteM. KOMOWHUpOBAaHHBIC 3a7a4d, WCIONB3YS  YCIOBUS
pPaBHOBECHS.

Ipaxmuxa: 3roToBieHne padOTarOMIe CHCTEMBI OJI0KOB.

Xapaxmepucmuka 0oCHOBHBIX 8UO08 0ESIMENbHOCMIU:

Ananu3 tabnwui, rpadukos, cxem. [lonck oObsicHeHHs HAOIIOa€MbBIM COOBITHSIM.
OmnpeneneHue CBOMCTB MNpHOOPOB MO UYepTekaM U MOJACISIM. AHAIU3
BO3HMKAIOIIUMX MpoOJieMHbIX cuTyanuid. HaOmogaTe aelicTBUE  MPOCTHIX
MexaHu3MOB. [lo3HakoMuUTbCS € (U3UMYECKOW MOJENbI0 «a0CONIOTHO TBEPAOE
Tenoy. Pemate 3aauM Ha mpUMEHEHHE YyCIOBHs(MpaBWia) PaBHOBECHUSl pblyara.
[IpumensTs ycnoBue (IpaBUJIO) PAaBHOBECHUS phluara JJisi OOBSICHEHHS JIeUCTBUS
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pa3IUYHBIX UHCTPYMEHTOB, UCIONB3YEMBIX B TE€XHUKE U B ObITy. COOpKa

npuOOpOB U  KOHCTpYKUMH. Vcmonb3oBaHME H3MEPUTENBHBIX MHPUOOPOB.
BrinosiHeHHe 1a00paTOpHBIX U MPAKTHYECKUX padoT. [lnarnoctuka u

yCTpaHEHUE HEUCIpaBHOCTEH MpUOOPOB. BricTpanBaHue THIOTE3 Ha OCHOBAaHUU
uMeromuxcss  AaHHblXx. KoHcTpynpoBaHue U MojeiaupoBaHue. BeinmogHeHue
3aJlaHUi 10 YCOBEPIIEHCTBOBAHMIO NPHOOpOB. Pa3paboTka HOBBIX BAPUAHTOB
onbITOB. Pa3paboTka v mpoBepKa METOJAUKHU IKCIIEPUMEHTAIBHONU pabOTHI.

PaGora B Manbix rpynmnax. AHaJU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE
pemienue, neWctBus. llpeacTtaBienuwe  pe3yiabTaTOB  MapHOM, TPYNIOBOU
nestenpHocTd.  IlogroroBka  coobmieHnit. v gokiagoB.  OCYyLIECTBISIFOT
CaMOOIIEHKY, B3aUMOOLIEHKY AESITEIbHOCTU. YYacTHUe B IMAJIOre B COOTBETCTBUM C
paBUJIaMH PEYEBOTO TIOBEICHHUS.

8 Kki1ace

TemioBbie ABJICHMS.

TennoBoe pacimupenue tei. [Iponeccsl mIaBieHus U OTBEPACBAHUS, UCTIAPEHUS U
KoHJeHcanuu. Temionepenaya. BnaxHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmonenue TasHus Jibaa B Boje. 2. CKOpPOCTH HCTIapeHus
pas3nuYHbBIX KkujaKocTel. 3. TeroBble qBUTATENH OYAYIIETO.

JlabopamopHbie pabomsbi (C MCNoJib30BaHMEM 060pyaoBaHUA
«To4yka pocTa»): 1. M3MEeHeHUA AJIMHbI Tesia NpU HarpeBaHuUM U
oxnaxaeHmn. 2. OTnvBKa  napadpumHOBOro congatuka. 3.
Ha6mop,eH|4e 3a nJ1aBaAeHMeEM Jibga 4. OT yero 3aBUCHUT CKOpPOCTb
ucnapeHma xumakoctm? 5. Ha6bnwoaeHuve tenionpoBOoAHOCTU BOAbI
M BO34yXa.

Xapaxmepucmuka 0CHOBHBIX 8U008 OesTMENbHOCIU

CamocTrosTenbHO (GOPMYITHPYIOT TO3HABATEIBHYIO 3a7ad4y. YMEIT C MOMOIIBIO
BOIIPOCOB  JOOBIBaTh  HEJOCTAIONIYIO uH(pOpPMAIIHIO. Hcnonw3oBanue
MU3MEPUTETBHBIX MPUOOPOB. BhIMomHeHNnEe 1a00paTOPHBIX U MPAKTUUYECKUX PaboT.
JlnarHoctTuka U yCcTpaHeHHE HEHCIpaBHOCTEH mpuOOopoB. BricTpanBaHue rumnores
Ha OCHOBaHWH MMEIOLIUXCA TaHHbIX. KOHCTpynpoBaHue U MOJEIUPOBaHUE.
BrimosiHeHne 3aaHuil IO yCOBEPIIEHCTBOBAHHIO MPHOOpOB. Pa3zpaboTka HOBBIX
BapUAHTOB OMBITOB. Pa3paboTka m mpoBepKa METOAMKH IKCIEPUMEHTATHHON
pabotel. PaboTa B ManbIX rpynmnax. AHAIH3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT
cBO€ peuieHue, naeucteusd. llpencraBneHune pe3yabTaTOB NMApHOW, IPYNIOBOU
NEeATEeNIbHOCTU. YYacTHe B IMAJIOT€ B COOTBETCTBHUU C IIPABUIAMU PEYEBOTO
ITOBEJICHMUSI.

DileKTpUYeCKue SIBJICHHS.

Mukpomup. Mognenu artoma, cymectBoBaBiine g0 Havyana XIX. Hcropus
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OTKPBITUS W JCUCTBHUS TaJlbBaHUYECKOro dJeMeHTa. Mcropus co3maHus
anexktpodopHoit MamuHbl. OnbIT BosibTa. DIEeKTpUUECKUN TOK B 3JIEKTPOTIUTAX.

AdemoHcmpayuu: (¢ UCNONIb30BaHMEM o6opyaoBaHHMA
«ToYyKa pocTa»)

1. Mogaenu atomoB. 2. ["'aibBaHUYECKHUE AIEMEHTHI. 3. DIeKTPOodOPHO

MamuHbl. 4. OnbiTel Bonsta u ['anbBanu.

Jlabopamopnvie pabomwi: 1. Co3naHue TallbBAHUYECKUX DJIEMEHTOB U3
MOJAPYYHBIX CPENCTB. 2. DIEKTPUUYECKUN TOK B KHUJAKOCTAX CO3JAHHS «30J0TOrO
KIIFOUUKA .

Xapaxmepucmuxa OCHOBHBIX BUJIOB JIEATEIIbHOCTH:

VY1paBisioT CBOEH MO3HABATEIbHON U YUeOHOM eI TENHHOCTHIO MOCPECTBOM
MOCTAHOBKH 1I€JI€H, IJIAHUPOBAHMUS, KOHTPOJISL, KOPPEKIIMU CBOUX JIEUCTBUI U
OIICHKM YCHENTHOCTH YycBOeHHs. CpaBHHMBAIOT CMOcOO0 UM pe3yiabTaT CBOUX
JEUCTBHUM ¢ 00pas3IoM - JIUCTOM CONpPOBOXAcHUA. OOHAPYKUBAIOT OTKJIOHCHHS.
OO6ayMBIBaIOT IPUYHHBI OTKJIOHEHUN. OCYIIECTBISAIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb. VICTIOIb30BaHUE HW3MEPUTENBHBIX MpuOOpOB. BrlmoaHeHue
7a00paTOpHBIX M MpakTH4YeCcKuX pabor. JluarHocTmka W yCTpaHEHHE
HEUCIPaBHOCTEHW MmpuOopoB. BricTpanBaHue TUMOTE3 HA OCHOBAHWUU MMEIOIIUXCS
naHHbIX. KoHCTpynpoBaHue U MOJIEIMPOBAHKE.

JJIEKTPOMATHUTHBbIE SIBJICHUS.

MarnutHoe moje B BemiecTBe. MarHuTHas aHomaius. MarHuTHeie Oypu.
PasnoBugHOCTH AIEKTPOU3MEPUTEIIBHBIX npuOOpoB. PasnoBugHOCTH
ANEKTPOJIBUTaTENEH.

AdemMoHcmpayuu (c mcnonb3oBaHMEeM ob6opypoBaHMA <«ToudKa
pocTta»): 1. HarnagHocTb noBeAeHUA BewWwecTB B
MarHUTHOM nose. 2. I'Ipe3eHTau,MM o
MarHUTHOM TioJie 3eMid ©W O MarHuTHeIX Oypax. 3. JleMmoHcTpamms
Pa3HOBUIHOCTEH  DIEKTPOM3MEPHUTENbHBIX  mpubopoB. 4.  HarmsamHocTs
Pa3HOBUIHOCTEN 3JIEKTPOIBUTATEIIEH.

Jlabopamopnuvie pabomei: 1. UccnenoBanue pa3iuyuHbIX 3JIEKTPOU3ZMEPUTETBHBIX
puodOPOB.

Xapakmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCTU

VYpaBisitoT cBOEH MO3HABATEIBHON M Y4eOHOU e TEIHHOCTHIO TIOCPEACTBOM
IMIOCTAaHOBKH LIEJICH, INITAHUPOBAHUS, KOHTPOJISI, KOPPEKIIMU CBOUX JIEMCTBUM U
OLICHKH YyCHEIIHOCTH YcBOeHMs. CpaBHHMBAIOT c€mocod M pe3yiabTaT CBOMX
JeHCcTBU ¢ 00pasioM - JIUCTOM COMPOBOXIeHUS. OOHAPYKUBAIOT OTKIOHCHHS.
OO0ayMBIBaIOT MPUYUHBI OTKJIOHEHU M. OCYIECTBISAIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.

Onruyeckue siBJICHUS.

Hcroynuku cBera: TEMIOBbIE, JIOMUHECIIEHTHBIC, UCKYCCTBEHHbIE. V3roToBICHKE
KamMepsl - OOCKypa M UCCJIEIOBaHUE H300PAKEHUS C TOMOIIBIO MOJENH.
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MHorokpaTHoe u300pa)KeHHE TpeAMEeTa B HECKOJBKUX IUIOCKHX 3epKaiax.
N3roroBUTh MEPUCKOI U C €r0 MOMOIILI0 MPOBeCTH HaOmtoAeHus. [IpakTuyeckoe
WCMOJIb30BAHUE BOTHYTHIX 3€PKAJL. 3pUTEIIbHBIE UIUTIO3UU, IOPOKIAEMbBIC
IpeaoMileHueM cBeTa. Mupaxu. Pa3Butre BOJIOKOHHOM ontuku. Mcnonbs3oBaHue
3aKOHOB CBETa B TEXHHKE.
ZdemoHcmpayuu(c ucnonb3zoBaHMemM o6opygoBaHMA «To4uKa

pocTta»)

1. PaznuyHble UCTOYHUKH cBeTa. 2. M300paxkeHue npeameTa B HECKOJIbKUX
IoCKUX 3epkanax. 3. M3oOpaxkeHne B BOTHYTHIX 3epkanax. 4. Vcmonb3oBaHue
BOJIOKOHHOW onTUKU. 5. VYcTpolicTBo (oroamnmaparoB, KHHOMNPOEKTOPOB,
KaJIEUJOCKOIOB.

Jlabopamopnvie pabomul: 1. U3roroBneHue kamepsl - 00CKypa U HCCIICIOBAHHE
n3o0paxkeHuss ¢ momoibio moxenu. 2. IlpakTudeckoe NpUMEHEHUE TIIOCKUX
3epkai. 3. IlpakThueckoe MCIOJIb30BaHME BOTHYTHIX 3epkai. 4. M3roroiieHue
MIEPUCKOIIa U HAOJIOICHUS C TIOMOIIIBIO MO/ISTIH.

Xapaxmepucmuka 0CHOBHbIX 8U008 OesTMENbHOCHU

VYrpaBisiOT CBOE MO3HABATEIBLHOM U YU4EeOHOH AEATEILHOCTHIO MOCPEICTBOM
MOCTAHOBKHM II€JI€H, IJIAHUPOBAHUS, KOHTPOJISI, KOPPEKIIMU CBOUX JCHCTBUMN U
OILICHKH YCIIEITHOCTH YCBOEHHUA. BBIIENAI0T U GOpMyIHpPYIOT TO3HABATEIBHYIO
1enb. BBIIENSIOT KOJIMYECTBEHHBIE XapaKTEPUCTHKHM OOBEKTOB, 3aJaHHbIC
cinoBamu. [I[pyHUMAIOT MMO3HABATENIBHYIO LIEJIb U COXPAHAIOT €€ IPHU BbIIIOJIHEHNUN
yueOHbIX AeicTBuil. Oco3HAIOT CBOU JeHCTBUS. FIMEIOT HaBBIKM KOHCTPYKTUBHOTO
oOIIeHUsI B MAJIBIX TpyMax.

Yes0Bek 1 mpupoaa

ABTOMaTHMKa B Hamel ku3HU. [IpuMepsl HCHOJIB30BaHUS ABTOMATUYECKHX
YCTPOMCTB B HayKe, Ha Npou3BojcTBe W B ObITy. CpeactBa cBs3u. Paamo u
TEJIEBUJICHHE. AJBTEPHATUBHBIE WCTOYHUKH SHEPruu. Buabl 31IeKTpOCTaHIUU.
Heo0xonuMocTh SKOHOMHUHM TPUPOJIHBIX PECYpCOB W HCIOJNb30BAHUS, HOBBIX
9KOJIOTUYHBIX M 0€30MaCHBIX TeXHOJoTHM. Hayka u 6e30macHOCTb JIoAcH.
Hemoncmpayuu: 1. poToMaTepuabl U CIaIBI IO TEME.

Jlabopamopnvie pabomwi: 1.M3ydeHue AEHCTBUN CPENCTB CBSI3H, paguo M
TEJICBUICHUSL.

Xapakmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCTU

CamocrosTenbHO  (GOPMYJIMPYIOT —TO3HABATENbHYIO 3ajady. YMeEWT (WiH
Pa3BUBAIOT) CIOCOOHOCTH C TIOMOIIBIO BOMPOCOB J0OBIBATH HEAOCTAOUIYIO
WH()OPMAIIHIO
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JlabopamopHble pabombi(C UCMOJIb30BaHMEM 06OpPY[O0BaHMA
«TOoYKa pocTa»):

9 kiacce
Kunemaruka
Crioco0nl OITMCaHUd MEXAHUYECKOTO JIBUYKEHUS. Cucrema OTCYETA.

HpHMOHHHeﬁHOC JBHUKCHUC. HpﬂMOHHHCﬁHO@ PaBHOMCPHOC AOBUWXXCHHUC 110
II0CKoCTH. llepemMelienue M CKOpOCTh NPU PABHOMEPHOM MPSIMOJIMHEUHOM
ABUMKCHHUUN 110 ITIJIOCKOCTH. OTHOCHUTEIBHOCTD JABHUKCHUA. Cnoxxenue I[BI/I}KCHI/II‘/’I.
HpI/IHI_[I/Il'I HC3aBUCUMOCTHU )Z[BI/I)KCHHﬁ. KpI/IBOJ'II/IHGI\/’IHOG ABUKCHUC. I[BI/I)KCHI/IC
Tena, OpOLIEHHOTO TOJ YIioM K TOPU30HTY. PaBHOMepHOE [BH)KEHHE 10
OKPYKHOCTH. Yrnosas CKOPOCTD. Hepnoz[ " 9aCTOTa BpaIlICHU. CKOpOCTB
N YCKOPCHUC IIPpU PABHOMCPHOM ABUKXCHHUU 110 OKPYKHOCTH.

JlabopamopHblie pabomsbi(C MUcnonb3oBaHUEM o060pyaoBaHUA
«To4YyKa pocTa»):

N3yyeHue aBMKEHUS CBOOOAHO Majawolero Tena.
I/IsyquI/Ie ABUIKCHUS 110 OKPYIKHOCTH.
HpuMeprle membvl NPOeKntHbvlx U UCCIe008amMenbCKux pa60m.'
OHpe,ZIGHGHI/IG CKOpPOCTHU PaBHOMCPHOT'O JABUXKCHUA Impn HUCIIOJIb30BaAHUN
TpeHaxepa «0eroBas TIOPOKKa.

Hctopuueckasi peKOHCTPYKIMA ONBITOB ['anuies 1o onpeaeieHruio YCKOPEHUsI
CcBOOOIHOIO TTaJICHUS TEIL.
[TpuHIHIBEl paGOTH IPUOOPOB JIJIST U3MEPEHUS CKOPOCTEH U YCKOPESHHIA.
[Ipumenenue cBOOOTHOTO TACHUS SIS U3MEPEHUS PEaKIMKM YeIOBEKa.
Pacuer TpaekTopuu nBuKEHUS IepcoHaXel pacckazoB P.Pacms.
Xapakmepucmuka 0CHOBHBIX U008 0esIMeIbHOCMU.: 9TCHHE U 00CYKJICHUE TeKCTa
cTaTell MHTEPHET-CANTOB, 0OCYXKJEHWE JTOKJIAJIOB M MPE3CHTAINi, COCTaBICHUE H
pernieHue 3a7a4, 00Ccyx)aeHue crnocoooB pemieHus (moaroroska k OI'D o ¢usuke).
JInnamuka
Nueprmanbubie cuctembl orcueta. Cuna. 3akonsl HeroToHa. JIBMKeHUE Tella Mo
JNIECTBUEM HECKOJBKHUX CHWI. J[BH)KEHHE CHCTEMBI CBSI3aHHBIX Teil. JnMHamuka
PaBHOMEPHOI'O JBHXCHUS MaTepUAJIbHOM TOYKH MO OKPYKHOCTH. Kiaccel cui.
3aKOH BCEMUPHOTO TATOTeHUS. J|BuyKeHue miaHeT. MIcKkyccTBEHHbIE CITyTHUKH.
Conneunas cucreMa. Mctopust pazsutus npencrasiennii o Becenennoit. Ctpoenue
1 3BoTIONMS BeeneHHom.
JlabopamopHble pabombi(C MUCNONb30BaHMEM 06GOpPyAOBaHMSA

«To4yKa pocTa»):

I/I3MepeHl4e MacCCbl TéJla C MChnoJib3oBaHMEM BEKTOPHOro
pa3/10XKeHnA CUJbI. I/I3yL|eH14e KUHEMATUKUN 7 ANHAMUNKH

pPaBHOYCKOPEHHOro JABMX»EeHUA (Ha npumepe MmalwuHbl AtByga). U
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JlabopamopHble pabombi(C UCMOJIb30BaHMEM 06OpPY[O0BaHMA

«TOoYKa pocTa»):

3y4yeHune TpeHMnA CKOJIbXXeHWA.

IIpumepnvle memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.!

Hcropuueckass peKOHCTpyKIuUs onblTOB KyimoHa m AMOHTOHA MO ONpeIeIeHU0
BEJINYMHBI CUJIbI TPEHUSI CKObXKEHUSA. [lepBble HCKYCCTBEHHBIE CITyTHUKHA 3EMJIN.
Kak ornuyarorcs MeEXaHMYECKHE TMpOIECChl Ha 3€Mile OT MEXaHMYECKHX
nporeccoB B kocmoce? Tena Conneunoi cucteMmbl. OTKPBITHSI HA KOHUYMKE MEpa.
Xapaxmepucmuka 0OCHOBHBIX U008 0esIMeIbHOCMU: YTEHNE U 00CYKEHUE TEKCTa
cTaTel MHTepHET-CalTOB, 00CYK/IEHHUE JTOKJIAJ0B U MpPE3EHTAI[Mi, COCTaBICHUE U
pelieHue 3aaa4, oocyxaeHue cnocodbo peuieHus (moaroroska k OI'D o gusuke).
NMmnyabce. 3aKoH cOXpaHEeHUs] HMITYJIbCA

Nmnynec. M3MeHeHHE uMITylnbCca MaTepUaibHOM TOYkH. Cucrema Tell. 3aKoH
COXpaHEHHMs UMITyJIbCa.

Ipumepnvle memvl NPOEKMHBIX U UCCTE00BAMENLCKUX PAOOM.!

PeaktuBHoe nBuxenue B npuponae. Paccnenoanue JTII ¢ momMomibro 3akoHa
COXpaHEHHMs UMITYJIbCa.
Xapaxmepucmuka 0CHOBHBIX U008 OesIMeIbHOCMU: YTEHUE U 00CYKEHUE TEKCTa
cTaTel MHTepHET-CaTOB, 00CYK/IEHHE TOKIJIAJ0B U MPE3EHTAIMH, COCTABICHHUE U
penieHue 3aaa4, oocyxaeHue crnocobos pemuieHus (moaroroka k OI'D o gusuke).
CraTtnka

PaBHoBecue Tena. MomeHT cuibl. Y CIIOBUS paBHOBECHs TBepAoro reina. IIpocrteie
MEXaHU3MBI.

OnpegeneHne UEHTPOB MacC pas3/IM4HbIX Ten (TpMU Ccnocoba).

IIpumepnvle memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.!
[IpuMeHeHnEe TPOCTHIX MEXAaHU3MOB B CTPOUTEIBCTBE: OT 3EMIISIHKH 10
HeOockpeba. MccneqoBanrne KOHCTPYKITUU BEJIOCHUTIE A,
Xapaxmepucmuka 0CHOBHBIX U008 OesIMebHOCU: YTEHUE U 00CYKIEHUE TEKCTa
CTaTel MHTEPHET-CaTOB, 00CYX/ICHHE TOKJIAJ0B U MPE3CHTAIMH, COCTABICHHUE U
pernieHue 3aaa4, 00Ccyx)aeHue crnocoooB pemieHus (moaroroka k OI'D o gusuke).
Mexanuveckue KoJae0aHUs U BOJIHBI
Mexanndeckue konebanusi. I[lpeoOpasoBaHuwe »dHEPrUM TPH MEXAaHUYECKUX
KojeOanusx. MaTemMaTH4ecKuid W TPYXKUHHBIM ~ MasTHUKUA. CBOOOMHBIE,
3aTyXalollllie U BbIHYXJEHHbIE KoyieOanusi. Pe3oHaHc. MexaHudeckue BOJIHBI.
JIHa U CKOPOCTh BOJHBL. 3BYK.

JlabopamopHble pabombi(C MUCNONb30BaHMEM 06GOpPyAOBaHMSA
«To4yKa pocTa»):

N3ydeHnne koneOaHni HUTSHOTO MasTHHUKA.

IIpumepnsvie membl NPOSKMHBIX U UCCIE008AMENLCKUX PADOM.:

CtpyHHBIE MY3BIKaJIbHBIE MHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOE U
TEXHUKE.
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JlabopamopHble pabombi(C UCMOJIb30BaHMEM 06OpPY[O0BaHMA

«TOoYKa pocTa»):

Xapaxkmepucmuka 0CHO8HBIX 8UO08 OesamelbHOCMU. YTEHNE U 00CYKIEHUE TEKCTa
cTaTel MHTEPHET-CalTOB, 0OCYK/IEHHUE TOKJIAJ0B U MPE3EHTAlMi, COCTABICHHUE U
pelieHue 3aaa4, oocyxaeHre cnocodbo peuieHus (moaroroska k OI'D o gusuke).
DJIEKTPOMATHUTHBbIE KOJICOAaHUA U BOJIHbI

[lepemennsbiii anexTpuueckuii Tok. KoseOarenbHbld KOHTYp. BbIHyXaeHHBIE U
cB0oOoHBIE DM KoseOanusa. DM BOJHBI U UX CBOICTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

[IpuHUIMIIBI paguoCBA3U U TeneBUAeHUS. Binsaue OM uznydeHuil Ha )KUBbIE
opraHu3Mbl. MI3roToBieHue ycTaHOBKH JJI IEMOHCTPALIMH ONBITOB 110 OMU.
OnektpomaruutHoe u3nydeHne CBY-meun. HMceropudeckas peKOHCTPYKLHS
ONBITOB AMIIEpa.

Xapakmepucmuka 0CHOBHbIX 81008 OesmeIbHOCMU. YTEHUE U 00CYKIEHUE TEKCTa
cTaTel MHTEpHET-CaTOB, 00CYK/IEHHE JTOKJIAJ0B U MPE3EHTAIMH, COCTABICHHUE U
pelieHue 3aja4, oocyxaeHue cnocoooB pemienus (nmoarotoska k OI'D no ¢usuke).
Onrtuka

Ncrounuku ceeta. [elicTBus cBeTa. 3aKOH MPSAMOJIMHEWHOTO PacCIpOCTPaHEHUS
cBeTa. 3aKOH oTpaxxeHUs cBeTa. [locTpoeHne n300pakeHui B IJIOCKOM 3epKaJe.
3aKOH MPEJIOMIICHHs CBETa Ha INIOCKOM I'PaHULE BYX OJHOPOIHBIX IPO3PAYHBIX
cpen. Ilpenomnenue csera B mnpusme. Jlucmepcus cBera. SIBIEHHE IIOJHOIO
BHyTpeHHero otpaxkeHus. JIuusel. Tonkue nuu3bl. [locTpoenue uzoOpakeHui,
CO3/1aBa€MbIX TOHKMMHM JIUH3aMu. [ 1a3 u 3penue. Ontuueckue nprudopsl.

12



TOUKA \!pocm

JlabopamopHble pabombi(C UCMOJIb30BaHMEM 06OpPY[O0BaHMA

«TOoYKa pocTa»):

DKCrepuMeHTAalIbHas MPOBEpPKa 3aKOHA OTPAXKEHHUS CBETA.

N3Mmepenue nmokasarens NperoMICHUS BOIBI.

N3mepenue pokycHOro pacCTOSTHUS COOUpAroel JIMH3bI.

IIpumepnvle memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM:

Ucrtopus ucciaenoBaHusi CBETOBBIX SIBJICHUH.

Hcropuueckasi peKOHCTPYKIIHS Teneckona [ amuest.

N3roroBnenue kaneigockomna.

Xapaxmepucmuka 0CHOBHBIX U008 0esiMeIbHOCHU.: YTeHUE U 00CYKJICHUE TeKCTa
cTaTell MHTEPHET-CANTOB, OOCYXKJEHUE JTOKJIAJOB M MPE3eHTAIU, COCTABIICHUE U
penieHue 3aaad, oocyxaeHue crnocodos pemienus (moaroroska k OI'D no dusuke).
du3zukKa aToMa U AaTOMHOI0 AAPa

Crpoenue artoma. llormomeHue W wucmyckaHue cBeTa aroMamu. ONTHYECKHE
criektpbl. OnbiTel Pe3epdopna. [Inanerapuas monens atoma. CTpoeHHUE aTOMHOTO
saapa. 3apsaoBOe W MaccoBOE yucia. SjepHble CWIIbI. DHEPrusi CBSI3U aTOMHBIX
saaep. 3akoH paauoakTHMBHOTO pacnaga. Anbda- u Oera-pacnansl. [IpaBuia
cmemenus. SAaepHeie peakuuu. [leneHue m cuHTE3 snep. SAnepHas dHEpreTuka.
HUcrtounuku sHeprun ConHua u 3Be3A. Peructpauus sSAEpHBIX H3IYUYEHUU.
BrnusHue paanoakTHBHBIX HW3JIYYEHUW Ha >KUBbIE OpraHu3Mbl. Jlo3umerpusi.
DKOJIOTUYECKUE MPOOIIEMBI SII€PHON SHEPTETUKHU.

IIpumepnvle memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.!

Hcropus nzyuenus aroma.

Nzmepenue KI1/] comneunoii 6arapen.

HeBuaumele n3aydeHus B CIEKTPE HATPETHIX TEL.

Xapaxmepucmuka 0CHOBHBIX U008 OesIMeIbHOCMU: YTEHNE U 00CYKIEHUE TEKCTa
cTaTell MHTEPHET-CANTOB, 0OCYXKJEHHE JTOKJIAJIOB M MPE3CHTAINi, COCTABICHUE U
penieHue 3aaa4, oocyxaeHue crnocooos pemnieHus (moaroroska k OI'D o gusuke).
®opmMbl OpraHu3anuu 00pa3oBaTeIbHOI0 NMpouecca:

- TpYIIOBas;

- UHIMBUAYaJIbHAS;

- (pponTaNBHAS.

Benyuiue Texnosiorum:

Hcnonb3yroTcsi 37IEMEHTHI  CIEAYIOMNX TEXHOJIOTHI: MPOEKTHAs, MPOOJIEMHOTO
oOydeHusi, WHOOPMAIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIUICHHUS,
MPOOIEMHOTO TUAJIOTa, UTPOBAS.

OcHOBHbBIE MeTOBI PA0OTHI HA YPOKeE:

Benymmmu wmetomamm  OOydeHHsS SBISIOTCA: YaCTUYHO-TIOMCKOBOHM, METON
MaTeMaTU4eCKOro MOJICTUPOBAHNUS, AKCHOMATUUECKUN METO/I.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBASICTCS IOMOJIHUTEIBHBIM, TO OTMETKA B OaJjiaX HE CTaBUTCHA.
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VYyamuiics y4yuTcs OLEHUBATh ce0s M JAPYTrUX caM, YTO IO3BOJSET pa3BUBAaTh
YMEHHS CaMOAHAJIW3a M CIOCOOCTBYET Ppa3BUTHIO CaMOCTOSITEIBHOCTH, Kak
CBOMCTBY JMYHOCTM Yy4allerocs. BbIsBIeHHE MNPOMEXYTOUHBIX W KOHEUHBIX
pE3yJIbTATOB  YYAIIUXCA TMPOUCXOJUT 4Yepe3 MPAKTUUECKYIO JIeSITeNIbHOCTb;
3a4eTHbIE pabOTHI:

* TeMaruyeckas NOJ0OpKAa 3aJad  Pa3IMYHOIO  YPOBHSI  CIIOKHOCTH  C
MPEICTABICHUEM PAa3HBIX METOJOB PEIICHUS B BUJE TEKCTOBOI0 OKYMEHTA,
npe3eHTaNNH, (JIII-AHUMANNHT, BUIEOPOIHKA Wik WeD - crpanuns! (caiita)

* BBICTABKa IMPOEKTOB, IPE3EHTAIIHI];

* IEMOHCTpalUs SKCIEPUMEHTa, KaueCTBEHHOM 3aJlayll C KaueCTBEHHBIM (YCTHBIM
WIK B BHUJI€ NPUJIOKEHHUS, B TOM 4YHCIIe, IPE3eHTallMel) OMCaHueM Ipoiiecca Ha
3aHATHH, (PecTHBaJIC SKCIEPUMEHTOB; (PU3NYECKUE ONMMIIHA/IbI.
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KaJICH}Z[apHO'TeMaTI/I‘IeCKOC INIAHUPOBaAHUE 7 KIacc

Ne Jarta npoBeneHus Tema ypoka Hcnonb3oBanue 0y MedaH

wn | I[aan | @akt 000py/10BaHMS LIEHTPA
€CTeCTBeHHOHAYYHOM U
TEXHOJIOTHYecK ol
HanpaBJ/ICHHOCTEH

«Touka pocra»

1. Beenenue (14)

BBonnoe 3anstue. Llenn u 3agaun kypcea.|KommnerotepHoe
1 TexHnka 6€30MacHOCTH. 00opynoBaHue

2. PoJib 3KkcHIepMEHTA B JKU3HU YesioBeka (34)

Cucrema eJUHMUIL, IOHITHE O Kommnsroreproe

2 MPSAMBIX U KOCBEHHBIX U3MEPEHUSIX 00opynoBaHue
DU3NYECKUHN IKCIIEPUMEHT. O6opynoBaHue VISt
Buapl puznueckoro sKcrepuMeHTa. JIEMOHCTpAIIHit

[TorpemHocTh M3MepeHusi. Bubl
MorpenrHocTel uamepenus. Pacuér
3 MOTPEITHOCTH U3MEPECHHUSI.

JlabopaTopHas paboTa OGopynoBanue uist
«M3mepenne o0bema TBEp0ro

71a00paTOPHBIX PabOT U
tenay. [IpaBuna opopmieHus parop p

4 nabopaTopHO pabOTHI. YICHIMCCKUX OTBITOB
3. Mexanuka (84)
5 PaBHOMEpPHOE 1 HEpaBHOMEPHOE OO6opynoBanue s
JIBYDKCHHUS.
T 1abopaTopHbIX paboT
6 paduueckoe NnpecTaBieHue
——— YUCHUUYECKUX OIBITOB (H
Pemenne rpaduyeckux 3anay, Oase  KOMIUIEKTOB A1l
7 pacyer MyTH U CpeiHel CKOPOCTH 019)
HEpaBHOMEPHOTI'O JIBUKEHHUSI.
8 [ToHsiTHEe MHEPLIUU U UHEPTHOCTH.
IentpoOexHas cuia..
9 Cuna ynpyrocTH, cuia TpeHus O6opyroBanue st
JlaGopatopHas paboTa nabopaToOpHBIX paboT Y
«HccnenoBanue 3aBUCUMOCTHU YUYEHHUYECKUX OMBITOB (HY
CHJIbI YIIPYTOCTH, BOSHI/IKaIOH_[eﬁ B Oaze KOMIIJIEKTOB 1S
10 IpYKUHE, OT CTEeNEeHU AedopMaIiu orn)
IPY>KUHBI.
JlaGopatopHas paboTa
11 «Omnpenenenue kodpduienTa

TpeHUusi Ha TpuOOMeTpe.

15



TOUKA \'pocm

\

JlabopaTtopHnas pabota
«HccnemoBanne 3aBUCUMOCTH

O6opynoBanue st

nabopaTopHBIX paboT U

12 CHUJIBI TPEHUS OT CHJIbI JCHITIECKITX OTTHITOB
HOPMAaJIBHOTO JIABJICHUSI.
4. 'mppocraruka (124)
13 [InotHocTs. 3anaya uaps ['epona OGopyaoBanue 1ist
JIEMOHCTpALUAN
Penienue 3a1a4 1MoBbIIICHHOM
14 CJIO’KHOCTH Ha pacyeT IIIOTHOCTH
BEIIECTBA.
15 Pernienue 3aga4 noBBITIIEHHON O6opynoBaHue It
CIIOKHOCTH JIEMOHCTpALIUIA
16 JlaBiieHne KUIKOCTH | Ta3a. 3aKOH
[Tackans
17 Coo01maroniuecs: CoCy/Ibl.
JlabopaTtopHnas pabota OGopyoBanue yist
18 «M3rotoBnenne mojenu (poHTaHa
OopaTopHBIX paboT
19 Jlaboparopuas pabora YUEHUYECKUX OMBITOB (HY
«M3rotoBnenne mojenu (poHTaHa) Gase kommexTos w1s OI'D
3akon ITackans. JlaBnenue B
JKUJKOCTSX M razax.
20 ['uppaBnuyecKkre MalIvHbI.
Coo0mmaronyecs: CoCyapl.
BrrTankuparomas cuira. 3aKoH O6opynoBaHue IUISt
21 Apxumena. J€MOHCTPALI
JlaGopaTopHnas pabota OGopymoBanue yist
«BbIsiIcCHEHUE YCIIOBUS IJIABAHUS
22 e, 71a00paTOPHBIX PabOT U
YYCHHUYECKHUX OIBITOB
23 baok 3agau na 3axon Ilackais, ObopynoBanue JUTSL
3aKOH ApXxuMmesa. JIEMOHCTpaLui
o4 brnox 3agau Ha 3akoH [Tackans,
3aKOH ApXuMena.
5. Cratuka (104)
25 bioxk. Peryar. O6opynoBanue st
JIEMOHCTpaLUn
26 PaBHoBecne  TBepapix Ten.  MomeHT
cwibl. [IpaBrIIo MOMEHTOB.
27 Lentp TSKECTH. HccnenoBanne|OdopynoBanue 1ist
Pa3IMYHBIX MEXaHUUECKUX CUCTEM JIEMOHCTpALINA
28 KomMmOunupoBanHsbie 3a1a4H,
UCIIOJIb3Ysl YCIOBUSI paBHOBECHS.
29 KomMmOunupoBanHsbie 3a1a4H,
UCIIOJIb3Ysl YCIOBUSI pABHOBECHUS
JlaGopatopHas paboTa OGopyoBanue st
«M3rotoBienue padoraromiei
30 cucreMsl 0;10k0B». OopmiieHue naboparopHEx pabor u

paboTHI.

YUYCHHUYCCKUX OIBITOB (Ha
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Pabora Hax mpoekToM «biokmy.
Jlaboparopuas padota
«M3roToBienne padboTaroniei

0aze KOMIUIEKTOB  JId
orn

31 CHCTEMBI OJIOKOBY.
JlabopaTtopnast pabota OGopymoBaHue yist
«M3rotoBiienue padoTaronieit

1abopaTOPHBIX PabOT U

CUCTEMBI OJIOKOBY.

32 YUEHUYECKUX OTIBITOB
Odopmiienue paboTHL. KomnbroTepHoe

33 06opynoBaHue

34 3amuTa pOeKTOB.
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TOUKA \fpocm

KanengapHo-temaTnyeckoe miiaHupoBaHue 8 Kjiace

Ne Jlata npoBeneHu|s Tema ypoka Hcnoab3oBanue rnpuMmeya
wn  |Tlnan |dakr HHC
000pyA0BaHUS IIEHTPA
eCTeCTBEHHOHAYYHOMH u
TEXHOJOrHYecKOoM
HAIIPABJICHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBonHoe 3ansarue. Lenu u 3amaun Kommnsroreproe
1 Kypca. Texnuka 0e30macHOCTH. 00opynoBaHue
2. Tennosbie siBjaenus (12 )
PaznooOpazue TemnoBbIX  siBieHUH.[KoMmbroTepHoe
2 TennoBoe pacmmpeHue Tei. 00opynoBaHue
JlabopaTtopHnas paboTa OGopyoBanue yist
«VI3MeHeHus JUIMHBI TeJia IPH
1ab0paTOPHBIX PabOT U
3 HarpeBaHWU U OXJIAKICHUN. CHHTECKHX OTEITOB
Tennonepenaya HaGmronenue O6opynoBanue UL
TETJIOTPOBOJHOCTH BOJIBI U JIeMOHCTPALHI
4 BO3/yXa.
JlabopaTopHnas pabota OGopymoBanue yist
«3mepeHnne ynenpHOU
TEIIOEMKOCTH Pa3IMYHBIX 1ab0opaTopHEIX  pabor A
5 BELLECTE. YUEHUYECKUX OTBITOB (H4
0ase KOMIUIEKTOB I
[1naBienue u oTBepeBaHNUE. OLD
Jlabopartopnas paboTa «OTIMBKa
6 napauHOBOTO COJAATUKA»
JlaGopaTopHas pabota OGopymoBanue yist
«HaOnronenue 3a riaBjieHneM
1ab0paTOPHBIX PadOT U
7 A YUEHUYECKUX OTIBITOB
Pemenue onuMnuagHbIx 3a1a4 O6opynoBanue st
8 Ha yYpaBHEHUE TEIIOBOro OanaHca JIEMOHCTpAIHiA
Pemenune onuMnuaaHeix 3a1a4d O6opynoBanue amus
9 Ha pacu€T TETIOBBIX MPOIIECCOB JIEMOHCTpAIi
10 JlaGopaTtopust kpucramuiorpaduu.
Hcnapenue u KoHIeHCAIHS. O6opynoBanue st
11 JIEMOHCTpAITHI
CocraB atmMocdepsl, O6opynoBanue ams
HaOII0AEHNE nepexona I[CMOHCTpaI_[I/Iﬁ
HEHACBHIIIEHHBIX TTApOB B
12 HaCBIIIIEHHEIE.
Brnaxnocts Bozmyxa Ha  pasHbeIx|OOopymoBaHUE I
13 KOHTUHEHTAaX JIEMOHCTpaIHi
3. DnexkTpuyeckue sipjaenus (84)
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Mukpomup. Monenu atoma, OO6opynoBanue JUTSE
14 cyliecTBoBasiue 1o Hauana X1 X JIEMOHCTpALiA
Hcropust OTKpBITHS U JEUCTBUS KommbrorepHoe
15 raJlbBAHUYECKOI'0 3JICMECHTA 060opy0BaHe
Ucropus coznanus 3mekTpodopHOn
16 MaIlIHHbBI
OneiThl BonbTa. Dnekrpuueckuit Kommeroreproe
17 TOK B AJICKTPOJIUTAX. 06opynoBaHue
Pemienne onuMnuaaHbIX 3a/1a4 HA OOGopynoBanue ajist
18 3aKOHBI MIOCTOSTHHOTO TOKA JIEMOHCTpAIHA
19 Hab6nronenue 3aBucumoctu OGopynoBanue ajist
COTIPOTHUBIICHUS TTPOBOIHUAKA OT JIEMOHCTpAIHA
TEeMIIepaTyphI.
JlabopaTtopnas paboTa OGopyoBanue Jyist
«Onpenenenrne CTOUMOCTH
HU3PacX0/I0BaHHOM JIEKTPOIHEPTUU A1a0opaTopHpIX  padot Y
10 MOIIIHOCTH TTOTPEOUTENS U TIO YUCHHIECKUX OMLITOR (i
. 0a3ze KOMIIJIEKTOB IS
20 CUETUUKY oI
Pentenune omuMnuagabIx 3a1a4 O6opynoBaHue VISt
21 Ha TeIJIOBOE ACHCTBUE TOKA JIEMOHCTpaLui
4. DjeKTpoMarHuTHbIe siBJeHus (34)
DJIEKTPOMArHUTHBIC SBJICHUSL. OOGopynoBanue mj1st
22 DIIEKTPOU3MEPUTEIbHBIE TPHUOOPHI. JIEMOHCTpaIi
MaruutHas anoMannsa. MarauTHele OGopynoBaHue st
23 Oypu JIEMOHCTpALHi
PasnoBugnoctu
24 AJIEKTPOIBUT ATEIICH.
5. OnTuyeckue siBjieHUus (74)
HcTounuky cBeTa: TEIIOBBIE, Ob6opynoBanune VTS
25 JIOMUHECIICHTHbBIC JIEeMOHCTpALHit
DKCIEPUMEHT HAOJI0ICHUE.
MHOToKpaTHOE H300paKEHHE
IpeMeTa B HECKOJIBKUX TIOCKHX
26 3epKajiax.
M3roToBUTH MEPUCKOIT U C €T0 O6opynoBanue st
27 MTOMOIIIBIO MPOBECTH HAOIOICHHS JIEMOHCTpaIuit
[IpakTHUeckoe UCTOIB30BAHUE O6opynoBanue st
28 BOTHYTBIX 3€pKaJl JIEMOHCTPAL
3puUTenbHbIE UIUTIO3UH, OGopyoBanue JUIsL
MOPOKIAEMbIE TPETOMIIEHHEM JIEMOHCTpAIIUI
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJJIOKOHHOM ONTHKU
Hcnonp3oBaHmne 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 ‘ IABTOMaTI/IKa B Halllel KU3HH . KommsrotepHoe
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33 Paguo u TeneBuneHne
AnbTepHaTUBHBIE UCTOUHUKU

34 SHEPruy. BUIbI 2EKTPOCTAaHINAM
Hayxka ceronns. Hayka u

35 0€30MaCHOCTD JIFOJIEH.

obopyoBaHme
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Kanennapuo-rematudeckoe njianupoBanue 9 kiace

TOUKA \!pocm

Jarta npoBeneHu|s Tema ypoka Hcnonb3oBanue puMeyda
wn  |Jinan |dPakr HHUC
000py10BaHUA LEHTPA
€CTeCTBeHHOHAYYHOM U
TEXHOJOrHYecKOoM
HAIIPaBJICHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anstue. Llenn u 3agaun Kommnsroreproe
1 Kypca. Texnnka 0€30MacHOCTH. 000pynoBaHNe
2. Kunematuka (7 4)
CriocoObl onMcanus O6opynoBanue yist
2 MEXaHUYECKOTO JIBUKECHUS JIEMOHCTpaIHii
[IpsimonuHeliHOE paBHOMEPHOE OOGopynoBaHue 1ist
JBH>KEHUE MO TIocKocTrU? CMOTpS JEMOHCTpaLUi
3 W3 KaKOU TOYKH HAOIIOAaTh
OTHOCHTENBHOCTD JABWKCHUS. O6opynoBanue yist
4 CroxeHue NBUKECHUHN. JIEMOHCTpaIuiil
Jlabopamopmvie pabomul. OGopymoBanue yist
«3yueHue ABM>KEHUSI CBOOOIHO
najarouiero renay, «Mzyuenune n1abopaTopHEIX padoT 1
5 JBUYKECHHUS TEJIA 110 OKPYKHOCTH YACHHHUCCKHX OLIBITOB
Kak u xyzna noJsierena BULLIHEBas OGopynoBaHue 1Ist
Koctouka? PacyeT TpaekTopun JIEMOHCTpALHi
JBUKEHHUS TEJl U IEPCOHAXKEN
6 pacckazoB P.Pacns o MionxayseHe
Hcropuueckass peKOHCTPYKLIMS O6opynoBanue ajs
ONBITOB [ anuiies o onpeaeseHuo JIEMOHCTPALMi
7 YCKOPEHHS g.
Onpenenenue CKOpocTu O6opynoBanue amus
PaBHOMEPHOI'O ABHXCHUA IIPU I[CMOHCTpaLII/Iﬁ
HCII0JIb30BaHUHU TPEHAXKEpa
8 «0eroBasi JOPOKKaY.
3. Junamuka (84)
Cuna Bonu, cuina yoexxIeHus UIIn OGopynoBanue U1
9 cuna - ¢puszndeckas BenuyuHa? JI€MOHCTpAIUiI
Jlabopamopnas paboma: OGopyoBanue st
10 «M3mepeHne maccsl Tena»
” nabopaTOpHBIX padoT U
JIBuxeHue Tena noj AeicTBUeM
11 OCKOIBKIX CHIL YYEHHUYECKUX OIBITOB
JIBM>KE€HHE CHCTEMBI CBSI3aHHBIX OGopynoBanue Bin
12 TN JIEMOHCTpanni
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Jlabopamopnwvie pabomui: «3ydeHue
TPEHUS CKOJIBKCHUS

O6opynoBanue st

nabopaTopHBIX paboOT U
13 YUCHHUYECKUX OTIBITOB
14 JunaMuka paBHOMEpPHOTO JBIKEHUs|OO0pYyIOBaHUE IS
10 OKPYKHOCTH JIEMOHCTpaUil
Wcropus pa3BuTHs npeacTaBieHuil O6opynoBanue yist
15 o Bcenennoii. ConHeuHas cucreMa.  |IeMOHCTpalui
OTKpBITHS HA KOHYHUKE TIepa. O6opynoBanme U1t
[TepBBIC HCKYCCTBEHHBIC CITYTHHKHU AEMOHCTpALUiI
16 3emun.
4. Umnyabc. 3aKoH coXxpaHeHMst UMITyJabca (34)
17 Kax BbI sIXTy Ha30BeTe... Kommeroreproe
18 PeakTuBHOE ABMXKEHUE B IPUPOJIE. 00opynoBaHue
19 Paccnenoranue I TII ¢ moMorpio Kommnsroreproe
3aKOHA COXPAHEHUS UMITYJTbCa obopynoBaHue
5. Craruka (24)
Jlabopamopnas paboma: OGopyoBanue yist
«Omnpenenenue HEHTPOB Mace 16OPATOPHEX PAGOT B
20 pa3IUYHBIX TEJ (TPH CrIoco0a)» eHFYECKEX OIBITOB
[IpumeHeHne npocTbIXx MexaHn3MoB B(KommbroTepHoe
CTPOUTENBCTBE: OT 3EMJISTHKH /10 o0opynoBaHHe
21 nebockpeda
6. Mexannyeckue KojJed0aHusi U BOJHBI (34)
22 Bunpl MasTHUKOB U UX KOJCOaHUH O6opynoBanme TUIsL
23 YTO IepeHOCUT BOJIHA? JCMOHCTpaLUi
24 KonebarenbHple cUCTEMBI B IPUPOIE U
TEXHUKE
7. DNeKTPOMAarHUTHBIE KOJIeOAHNsI U BOJIHBI (24)
DKcrepuMeHTallbHas IPOBEpKa KomnbrotepHoe
25 CBOMCTB DM BOJIH. obopyoBaHue
Hccnenosanue snexktpomaruutoro  |KommnbrotepHoe
26 uznyyenus: CBU-neun o0opyznoBaHue
8. OnTuka (44)
. I3rotoBnenue Moaenu KomnbrotepHoe
27 KaJIeHI0CKOTIA. 000pyIOBaHKeE
DKcreprMeHTallbHAs POBEPKa OGopyoBanue ISt
28 3aKOHA OTPaKEHHUsI CBETA. JIEMOHCTpAIIHI
Jlabopamopnas paboma: OGopyoBanue st
«M3mepeHune nokazarens
nabopaTOpHBIX padoT U
29 MPEJOMICHHA BOARD? YYEHUYECKUX OIBITOB
Kak otnuuarotces nmokaszarenu OGopyoBanue ISt
30 MPETOMIICHUS IBETHOTO CTEKIIa JI€MOHCTpAIUiI
9. ®u3uka aToMa 4 aTOMHOIO siApa (44)
[Tornomenue u UCIycKaHUe CBETa KommerorepHoe
31 atomMamMu. ONTHYECKUE CTIEKTPHI.
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32 N3mepenue KIIJ[ conneunoit batapeu
BrusiHue pauoakTUBHBIX

33 M3JTy4eHHI Ha )KUBBIE OPTaHU3MbI

34 CriocoOBb!I 3aIuTH OT

00opynoBaHue

Kommnsroreproe
00opynoBaHue

PaaAOaKTUBHBIX I/IBJIyLIeHI/Iﬁ

23




	Планируемые результаты освоения программы внеурочной деятельности «Занимательная физика»
	Метапредметные:
	Предметные:
	Содержание программы внеурочной деятельности 7 класс
	Роль эксперимента в жизни человека.
	Механика.
	Гидростатика.
	Статика.
	8 класс
	Электрические явления.
	«Точка роста»)
	Электромагнитные явления.
	Оптические явления.
	Человек и природа
	9 класс Кинематика
	«Точка роста»):
	«Точка роста»): (1)
	«Точка роста»): (2)
	Ведущие технологии:
	Основные методы работы на уроке:
	Формы контроля:

