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IlnaHupyemble pe3y/1bTaThbl 0CBOEHHUS MPOrPaMMbl BHEYPOUHOM
AeATeNbHOCTH «®DU3HMKaA BOKPYT HAC»

(c ucnonb3oBanueM odopygoBanus «Touka pocra») B 7-9 Kiiaccax

Peanu3aliyist MporpaMMbl CIIOCOOCTBYET JJOCTVXKEHUIO C/IeIyIOIHUX Pe3y/IbTaToB:
JINUHOCTHBIE:

B cdepe MTMUHOCTHBIX YHUBEpPCATbHBIX YUeOHBIX AeMCTBUN yUaluXCs:

* yueOHO-TI03HABATe/IbHBIM MHTEpeC K HOBOMY yueOHOMY MaTepHalay U Criocobam
pellleHUs HOBOU 3a/lauy;

* OpUeHTAal[|s Ha IOHMMaHKe TPUYMH yCIiexa BO BHey4eOHOU JesiTe/TbHOCTH, B TOM
YuC/e Ha CcaMOaHali3 U CaMOKOHTDOJIb pe3y/ibTaTa, Ha aHaiu3 COOTBETCTBUS
pe3y/ibTaToB TpebOBaHUSM KOHKPETHOM 3a/lauw;

* CTIOCOOHOCTH K CaMOOIL[eHKe Ha OCHOBe KPHUTEPHEB YCIEIIHOCTH BHeyUeOHOMU
JesITe/IbHOCTH;

Obyuarowjulicsi noayuUm 803MOMCHOCMb 0151 (POPMUPOBAHUSL:

* BHYTpPeHHel MO3WLMK IIKOJIbHHKA Ha YPOBHE TOJIOXKUTETHLHOTO OTHOILIEHUsS K
IIKOJle, TIOHUMaHUsi HeoOXOAMMOCTH YyueHHs, BbIpaKeHHOTO B Tpeo0OsiajjaHuu
yueOHO-TI03HaBaTe/IbHbIX MOTUBOB;

* BBIp@XXEHHOM YCTOMUMBON yueOHO-TI03HAaBaTe/TbHOM MOTHUBALIUM YUEHHS;

* YCTOMUMBOro y4eOHO-TIO3HABaTeIbHOTO HMHTEpPeca K HOBBIM OOIIMM criocobam
pelleHus 3a7au.

MeTar[p eJMeTHbIE:

B cepe peryIITUBHBIX YHHUBEpCATbHbIX yUeOHBIX JeHCTBUN yUall[AXCs:

* TIJIaHUPOBaThb CBOM JIeMCTBUSI B COOTBETCTBUMU C TIOCTaBJIEHHOW 3ajlaued U
YCJIOBUSIMU ee peasin3aliy, B TOM UKCJ/Ie BO BHYTPEHHEM II/IaHe;

* YUMTHIBaTh yCTAHOBJIEHHble TpaBW/a B TJIAHUPOBAHUM U KOHTpOJe crocoba
pellleHus;

* OCYILIeCTBJIATb UTOTOBbIM Y TIOLLIATrOBbIA KOHTPOJIb 10 pe3yJ/IbTary;

* OLIeHUBaTh TMPaBW/IbLHOCTh BBITIOJIHEHUS [AEUCTBUSI Ha YPOBHE aJeKBaTHOMU
PEeTPOCITIEKTUBHOM OLIEHKM COOTBETCTBHUSI Ppe3y/bTaTOB TpeOOBaHUSAM JaHHOMN
3a/lauM U 3aJjauHoi 0b1acTy;
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* a/IeKBaTHO BOCIIPUHMMATh TIPEe/JIOKeHUSI U OL|eHKy YuuTesied, TOBapHIIei,
poJuTeneu U Ipyrux Jtoieu;

* pa3nuuaTh Crocob v pe3ysbTaT JeHCTBUS.

Obyuatowjuiicst noayuum 803MOHCHOCMb HAYUUMCS:

* B COTPY/IHUYECTBe C yUuTesieM CTaBUTh HOBbIe yueOHbIe 3a/jau;

* TIPOSIBJIATH TI03HABaTe/IbHYI0 MHUIIMATUBY B yueOHOM COTPYJHUUECTBE;

* CaMOCTOSITe/IbHO afIeKBaTHO OLIeHUBATh MPABU/IbHOCTb BBITIOJIHEHUS IeCTBUS U
BHOCHUTbH He0OXOZMMble KOPPEKTUBBI B UCIIOIHEHHE KaK 10 X0y ero peaau3aliuy,
TaK U B KOHIIe /IeliCTBUSI.

B cdepe mo3HaBaTeIbHBIX YHUBEPCATBHBIX YUeOHBIX AeMCTBUM yUaIuXCs:

* OCYIIECTB/ISATH IMOMCK HeoOxoaumMon nHMOPMALIUX JJIs BBITIOJTHEHUS BHEYUeOHbIX
3a/laHMN € UCMO/Ib30BaHWeM  y4yeOHOW  jmTepaTypel U B OTKPHITOM
MHGOPMAL[MOHHOM TIPOCTPAHCTBe, SHLMK/IONEJWM, CIIPABOYHUKOB (BKJIIOUAst
3JIEKTPOHHBIE, LIU(PPOBBIE), KOHTPOJIMPYEMOM MPOCTPAaHCTBE

NHTepHeTa;

* OCYIIECTB/IATh 3anMCh ((hHUKCaruio) BHIOOpOUHOI nH(pOopMaIy 00 OKpY’KaroiieM
MHpe B 0 cebe caMmoM, B TOM UHCJIe C TIOMOII[bI0 MHCTpyMeHTOB UKT;

* CTPOUTH COODII[eHUSs], POEKThI B YCTHOM U MHMCbMeHHOU (popMme;

* MPOBO/IUTH CPaBHEeHUe U K/IaCCU(PUKALIMIO 10 33/laHHbIM KPUTEPUSIM;

* yCTaHaBJIMBATh MPUUMHHO-C/IeICTBEHHbIE CBSI3U B U3yUuaeMOM KpyTe sIBJIEHUH;

* CTPOHUTHL pacCyaeHus B ¢dopMe CBSI3U TIPOCTBIX CYXKJeHuiH 00 obObekTe, ero
CTPOEHUHU, CBOMCTBAX U CBsI3ax;

Ob6yuarowjulicsi NoMyuum 803MOHCHOCMb HAYUUMbCSL:

* OCYILeCTBJ/ISITh paclIMpeHHbIM MOKUCK MHPOPMAL[MK C UCTIOIb30BaHUEM PeCypPCOB
bubnuotek u cetu VIHTepHeT;

* 3amuchiBaTh, (UKCUPOBaTh HHMOpPMaLMI0 00 OKpY)KaroluX SBAEHUSX C
MOMOILbI0 UHCTpyMeHTOB UKT;

* 0CO3HAHHO U MPOU3BOJILHO CTPOUTH COODILIeHHS B YCTHOM U MHMCbMeHHOU (hopMme;
* OCYIIeCTBIATh BBIOOp Hambomee 3¢hGdeKTUBHBIX CIIOCOOOB pellleHUs 3ajau B
3aBUCUMOCTU OT KOHKPETHBIX yC/IOBUY;

* CTPOUTH JIOTUUECKOe pacCyXJeHWe, BK/IOUalolllee yCTaHOBJ/IEHHWE MPUUYMHHO-
C/1e[ICTBEeHHBIX CBsI3€el;

* MOTyT BBIUTU Ha TEOPETUYEeCKWW YPOBEHb pelleHusl 3a/ad: pelleHue TI0
orpe/ieJieHHOMY TIJIaHy, B/aJleHWe OCHOBHBIMM TIpUeMaMH pellleHHsi, OCO3HaHUS
J1esITe/IbHOCTH T10 PelleHuI0 3a/lauM.

B cdhepe KOMMYHMKATHBHBIX YHUBEPCAbHBIX YUeOHBIX AeMCTBUM yUaIl[uXCs:

* aJeKBAaTHO WCIO/b30BaTb KOMMYHUKATHMBHbIe, TIDEXXJe BCEro - peueBble,
CpeiicTBa /ISl pellleHus] Pa3MuHbIX KOMMYHUKATUBHBIX 3aj/lay, CTPOWTH
MOHOJIOrMUeckKoe cooOiiieHue, Ba/ieTh JUajoruueckoit (popmoii KOMMYHHKALIWY,
WCTIO/Ib3yS, B TOM UHWC/e cpeAcTtBa M MHCTPyMeHTbl MKT M AuCTaHUMOHHOTrO
0OITeHUST;
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* JIONyCKaThb BO3MOXXHOCTb CYII[eCTBOBAHMS y JI0/Iell pa3/IMUHbIX TOUEK 3PeHHs, B
TOM UMCJ/Ie He COBIIAZIAIOIUX C er0 COOCTBEHHOM, M OPUEeHTHPOBATHCS Ha MO3ULUIO
napTHepa B OOLeHUH U B3aUMO/IeHCTBUY;

* YUMTBIBATh Pa3Hble MHEHUS U CTPEMUTLCS K KOODJUHALUM PA3/IUUHBIX TO3UIMH
B COTPY/JHUUECTBE;

* (hopMyHMpOBaTh COOCTBEHHOE MHEHUE U MO3ULIHIO;

* ZIOTOBAPUBATLCS U TIPUXOJUTH K 00IIEMY PEIlIeHUI0 B COBMECTHOM ZIeATe/IbHOCTH,
B TOM UHCJIe B CUTYal|MU CTOJIKHOBEHUSI UHTEPECOB;

O6yuarowjuticsi nOAyYUM 803MOMCHOCMb HAYUUMbCS:

* YUUTBIBaTh M KOOPJWHUPOBAThb B COTPYAHUYECTBE OT/JIMUHbIE OT COOCTBEHHOM
TIO3ULIUH IPYTUX JTHO/IeH;

* YUWTBHIBaThb pa3Hble MHEHHWs U HHTepechl U O00OCHOBBIBATH COOCTBEHHYIO
TIO3UIHIO;

* [IOHUMAaTh OTHOCUTE/ILHOCTL MHEHUU U moaxoa0B K pemeHrnro HpO6J’[€MbI;

* apryMeHTHPOBAaThb CBOI TO3UIIMI0O W KOOPJAWHUPOBATH €€ C TIO3ULUSIMU
TapTHEPOB B COTPYJHUYECTBE TIPH BBIPAOOTKe OOIIero peleHdus B COBMECTHOM
JiesITeIbHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOAUMBIE [I/Isi OpraHU3al COOCTBEHHOM [1eSTe/IbHOCTH
Y COTPYZHUYECTBA C TIAPTHEPOM;

* OCYIIeCTB/ATh B3aUMHBIA KOHTPOJIb U OKas3blBaTb B COTPYAHHUYECTBE
Heo0X0UMYI0 B3aUMOITOMOII]b.

IIpepmeTHbIe:

- OPUEHTUPOBAThLCSA B SIBJIEHUSAX U 00bEeKTaX OKPY’Karolllero Myupa, 3HaTh TPaHUI[bI
VX IPUMEHUMOCTY;

- TIOHUMaTh orpeziesieHusi (U3NUeCKUX BeIUUMH U TIOMHUTH OIpefesistolie
dhopmyibl;

- TIOHMMaTh KakKuM (pU3NYeCKUM TIPUHLIUIIAM M 3aKOHaM TMOAUWHSIOTCS Te WU
ViHble 00BEKTHI U SIBJIEHUS TIPUPO/IBI;

- 3HaHUe MO/Ie/TH TIOMCKa pellieHuH /17151 3aziau 110 (Pu3mkKe;

- 3HaTh TeOpeTUUYeCKre OCHOBbI MaTeMaTHUKH.

- TIpUMeYaTh MO/Ie/A SIBJIEHHUH ¥ 00beKTOB OKPY KaroIllero Mupa;

- aHa/IM3UPOBaTh YCJIOBUE 3a/lauy;

- nepeopMy/IMpOBaTh U MOJIe/TMPOBAaTh, 3aMeHSITh UCXOZHYIO 3a7jauy ApYroi;

- COCTaB/ISITh TI/IaH pellieHus;

- BBIJIBUTaTh ¥ TIPOBEPSITH TIpe/ijlaraeMble /ISl pellleHusl TUTIOTe3bl;

- Ba/ieTb OCHOBHBIMH YMCTBEHHBIMU OI€parjusiMH, COCTaB/ISION[AMU TTOHMCK
pellieHus 3aauu.

Co/iep)xaHue NporpaMMbl BHEYPOUYHOH /lefiTe/IbHOCTU
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7 KJj1acc

BBepenue. BeogHoe 3aHsaTHe. [lenu u 3azjaun Kypca. TexHuKa 6e30MacHOCTH.
Posib 3KcniepuMeHTa B )KU3HM Ue/l0BeKa.

Teopusi: W3yuuTb OCHOBBI TeOpWUM MOrpemHocTer. [lorpemHoCcTy MpsSMBIX U
KOCBEHHBbIX HM3MEpeHMM, MaKCHMMaslbHasi TOTPelHOCTb KOCBEHHBIX HW3MepeHUH,
yueT TMOTpelIHOCTeld u3MepeHUM Tpu nocTtpoeHuu rpacdukoB. [IpeacraBieHue
pe3yJIbTaTOB M3MepeHui B opme Tabmil 1 TpadrKoB.

[lpakTuka: OCHOBbI TeOPWUW MOrpeLHOCTEN MPUMEHATb NpU
BbIMOJIHEHUWN 3KCMNEPMMEHTAJIbHbIX 3ada4, NMPaKTU4YeCKnx pa60T.
(c mcnonb3oBaHueM obopypoBaHua «Todyka pocTa»)
Xapakmepucmuka 0CHOBHbIX 8UO008 Oesime/bHOCMU:

[TpuBoAUTH TIpUMEPHI OOBEKTOB U3ydeHUs GU3MKK ((DU3NUeCcKHe sB/IEHUS,
¢dusnueckoe Teso, BelleCcTBO, ¢usnueckoe rosie). HabmogaTh ¥ aHa/IM3HUPOBATh
¢busnueckue siBjeHus1 (hUKCUpOBaTh HM3MeHEHUs CBOMCTB OOBEKTOB, CpaBHUBATh
1x ¥ 0000111aTh). [103HAKOMUTBLCS C SKCTIePUMeEHTaIbHBIM METO/IOM HCC/IeJOBaHUS
nipupozibl. COopka TpUOOPOB M KOHCTPYKLMM. Kcro/sib3oBaHMEe W3MEePUTE/bHbIX
rpubopoB. BrimosiHeHMe /1a00paTOPHBIX W MPaKTUUeCKUX paboT. /lMarHOCTHKa U
yCTpaHeHHe HeUCIIPaBHOCTEeU

nipubopoB. BricTpariBaHWe rUmoTe3 Ha OCHOBAaHWY UMEROIINXCS JAHHBIX.
MexaHuka.

Teopusi:  PaBHOMepHOe UM  HepaBHOMepHOoe  JABWKeHue. ['paduueckoe
Tipe/icTaB/ieHUe IBW>KeHUsl. PelieHue rpaduueckux 3ajjad, pacueT MyTU U CpeHeu
CKOPOCTM HepaBHOMEpDHOro [BWXKeHHUs. [loHsSTMEe WHepUMM U UWHEPTHOCTH.
LlenTpobexxkHasi cwia. [IpuMeHeHWe  [JaHHBIX  (GU3NUECKUX  TIOHSATHM B
JKUA3HeesITe/IbHOCTU uesioBeka. Chjia yrmpyrocTH, Cujia TpeHUsI.

llpakTnka: WccnepoBaHMe 3aBUCUMMOCTWU CUNbl YNPYrocTw,
BO3HMKAIOLWEN B MNPYXUHE, OT CTeneHn gedopmMaunn npyXxuHobl.
OnpepeneHne kKoapduuneHta TpeHns Ha TpubomeTpe. (c
Mcnosb3oBaHMeM obopynoBaHusa «To4yka pocTa»)
VccnenoBaHre 3aBUCUMOCTH CUJTbI TDEHUS OT CUJIbI HOPMAaJIbHOTO JaBJIEHUS.
Xapakmepucmuka OCHOBHbIX 8UO08 0esime/bHOCMU:

Anamu3 tabmmil, rpaduKoB, cxeM. [Torck oObsicHeHUsT HaO/MI01aeMbIM COOBITHSIM.
OmnpegeneHre CBOWCTB TPUOOPOB MO uYepTeXXamM W MoOfensM. AHanu3
BO3HUKAIOIIMX TPOO/IEMHBIX cHUTyaluii. V300pakaTb CHCTeMy KOOpD/WHAT,
BbIOMpATh TeJI0 OTCUéTa M CBSI3bIBATh €r0 C CUCTEMOM KOOpAWHAT. cronbp30BaTh
CUCTeMy KOOPJAWHAT /i1 W3y4eHUs TIPIMOJIMHEMHOro ABMKeHust Tema. COopka
npubOpOB ¥  KOHCTPYKUMHA. Vcronb3oBaHWe  W3MepUTENbHBIX  ITPUOOPOB.
BeinosiHeHWe J1abopaTOPHBIX U TMPAKTHUYeCKHMX paboT (C HWCmo/ib30BaHHEM
obopynoBanusa «Touka pocra»). [[uarHOCTHKA M yCTpaHeHHe HeWCIIPaBHOCTeM
npubopoB. BreicTpaMBaHuWe TUIOTe3 Ha OCHOBAaHWM UWMEIOIIUXCS JAHHBIX.
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KoHcTpyrpoBaHWe M MO/ie/TMpOBaHUe. BbimosiHeHWe — 3a/laHAM 110
yCOBEpIIIeHCTBOBaHWIO MpUOOpoB. Pa3paboTKa HOBBIX BapHUaHTOB OITBITOB.
Pa3paboTKa 1 poBepKa MeTOAWKH KCIepUMeHTa/IbHOM paboThl. PaboTa B MasbIx
rpynnax. AHaJU3UPYIOT, BLIOWPaOT ¥ 0O0CHOBBIBAIOT CBOE pellieHUe, JeHCTBUS.
[IpesacTaB/ieHde pe3y/lbTaTOB [apHOM, TPYIIOBOM JesTeJbHOCTH. Y4YacThe B
Jasnore B COOTBeTCTBUM C MpPaBU/iaMy PeUeBOro MoBe/leHus.

I'mapocraTuka.

Teopus: 3akoH Apxumezna, 3akoH Ilackansi, rUApPOCTaTUYECKOe [aBJIeHUe,
COOOII[AIOIIHeCs COCY/IbI, THAPaBIMUeCKe MaIllHBbI.

IMpakmuka: 3a0auu: BbITAJIKUBAOITlAsi CH/Ia B Pa3/JMUHbIX CHUCTeMax; MpHUOOpHI B
3afiauax (cooOIarolecs: COCy/bl, TUApaBIUUYeCKHe MalllWHbI, pbluard, OJIOKN).
OKcrepyMeHTa/IbHbIe 3a/laHus:

1)usmepenue cuibl ApxuMe/a, 2)U3MepeHre MOMeHTa CHJIbI, JIeHiCTBYIOIero Ha
pbluar, 3)usMepeHue

paboThl CH/bI YIPYTOCTH TIPU TIOAbeMe Tpy3a C TOMOIIbI TOABW)KHOTO WU
HernozABWKHOro 6/10ka.(C MCnosb3oBaHueM obopypoBaHua «Touka
pocTa»)

Xapakmepucmuka 0CHOBHbIX 8U008 0esime/IbHOCMU:

Ananmu3 tabnuil, rpaduKoB, cxem. ITorck oObsiCHeHHs Hab/F0JaeMbIM COOBITHSIM.
C6opka miprbOpPOB ¥ KOHCTPYKIMM. Vcrosib30BaHre W3MePUTeTbHBIX TPHUOOPOB.
BrirnoiHeHWe 1ab0paTOPHBIX U MPAaKTUUECKHUX PaboT. [InarHoCTHKA M yCTpaHeHHe
HEMCTIpaBHOCTeW TIpuOOpoB. BhicTparBaHue TUmoTe3 Ha OCHOBAHWN MMEIOIUXCS
naHHBIX. KoHCTpyWpoBaHWe W MozenvdpoBaHude. Pabota B MasbIX TpyIax.
AHanMM3UpyIOT, BBIOWpAIOT U OOOCHOBLIBAIOT CBOE pellleHHe, JIeUCTBUS.
[IpeacraBieHre pe3y/bTaTOB TapHOW, TPYIIIOBOM JesiTebHOCTU. [loAroroBka
cooOll[eHnt U J0K/IaZioB. YdYacThe B Juajore B COOTBETCTBUM C TpaBUIaMU
peueBOro rMoBe/|eHusl.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecre TBepAbIX Tesl. Y C/IOBUSI paBHOBeCHsl. MomeHT
cunbl. [lpaBuno wmomeHToB. lleHTp TsbKecTu. UccoinepnoBaHue —pas/iMUHBIX
MeXaHUueCcKux cucreM. KoMOMHMpOBaHHbIE 3aJaud, WCIIO/Ib3YsI YC/IOBUS
paBHOBECHSI.

IMpakmuka: VI3roToByieHre paboTarolijeii cicTeMbl 6/10KOB.

Xapakmepucmuka 0CHOBHbIX 8UO008 Oesime/bHOCMU:

Ananmu3 tabmmil, rpadrkoB, cxeM. [TorMcK 0ObsICHEeHUsT HaO/TI0laeéMbIM COOBITHSIM.
OmpesiesieHie  CBOWCTB TPHOOPOB 10O uepTeXXaM W MojensM. AHaiu3
BO3HUKAIOIUX TIpoO/MeMHBIX cuTyaimi. HabsmtomaTe  JelicTBUe  MPOCTBIX
MexaHu3MoB. [lo3HaKOMHUTBHCSI € (U3UUECKOW Mojenbio «abCoMOTHO TBEPAOe
Teno». PelaTh 3a/jlauM Ha NpUMEHEeHHe YC/IOBUsI(MpaBU/ia) paBHOBECHsI phbluara.
[TpuMeHATH yc/iOBHe (TpaBW/I0) PaBHOBeCHsI pblyara fjisi OObsSCHEHUsS JeNCTBUS
Pa3UUHBIX WHCTPYMEHTOB, MWCIIOMb3yeMbIX B TexHUKe U B ObiTy. COOpKa
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nmpuOOpOB ¥ KOHCTPYKUMHA. lcronb3oBaHWe  WU3MEpPUTENbHBIX  ITPUOOPOB.
BrinoiHeHWe 1ab0paTOPHBIX U MPAaKTHUeCKUX paboT. /[MarHoCTHKa 1

yCTpaHeHWe HeHCITpaBHOCTel mpubopoB. BricTpavBaHUWe TMIOTe3 Ha OCHOBAaHWUU
UMeIoIUXCs  JaHHbIX. KOHCTpyupoBaHue W MOZe/vMpoBaHve. BbimosHeHue
3aZlaHUi 110 YCOBEpILIeHCTBOBaHUIO TIpUOOpOB. Pa3paboTka HOBBIX BapHaHTOB
orbIToB. Pa3paboTka 1 poBepKa MeTOAMKH SKCTIepUMeHTaIbHON paboThI.

PaboTa B MasbIX rpyIinax. AHa/JW3UPYIOT, BbIOMPAIOT ¥ OOOCHOBBIBAIOT CBOE
peieHue, gAeuctBus. IlpencrtaBieHWe  pe3y/ibTaTOB  TMapHOW, TPYNIIOBOM
nestenbHOCTU.  [loAroroBka cooOmieHudt W JokiafoB.  OcCylLecTBIsOT
CaMOOLIEHKY, B3aUMOOLIEHKY ZlesiTe/TbHOCTU. YYacTHe B [iajiore B COOTBETCTBUU C
TIPaBW/IaMH PEeUEBOTO ITOBeJeHHS.

8 k/1acc

TeruioBbIe SIB/IEHUSA.

TeruioBoe pacivpenue Tes. IIporjeccsl riaBjieHys U OTBepeBaHus, UCTIapeHus U
KOHZeHcaumu. Terutorepenaua. Biia)KHOCTb BO3/jyXxa Ha pa3HbIX KOHTUHEHTAaX.
Hemoncmpayuu: 1. Habmomenve TassHUs Jibga B Boge. 2. CKOPOCTH HCIapeHUs
Pa3IUUHBIX KUJKOCTeH. 3. TerioBbie JBUTaTe/N OYyAyIIero.

JlabopaTopHbie paboTsl (C ncnonb3oBaHueM obopypoBaHunA
«Toyka pocTta»). 1. I3aMmeHeHnsa ONnHbl Tesa Npu HarpeesaHun um
oxnaxgeHumn. 2. OTnvBKa napaguHOBOro coJsigatuka. 3.
HabniogeHue 3a nnasneHmem nbaa 4. OT Yyero 3aBUCUT CKOPOCTb
ncnapeHunsa xunakoctmn? 5. HabnwogeHme TennonNpoBoAHOCTU BOAObI
n BO34yXxa.

Xapakmepucmuka 0CHOBHbIX 8U008 Oesime/bHOCMU:

CamocTosaTenbHO (POPMYUPYIOT MO3HABATe/NbHYHO 3aJauy. YMEHT C MOMOIIbIO
BOITPOCOB ,£[06I>IBaTI> HeAO0CTarolyro HH(bOpMaI_[I/II-O. Hcnonb3oBaHue
N3MEePUTEIbHbIX l'IpI/I60p0B. BrinonHenue J'[a60paTOprIX " MMPaKTHYECKHX pa60T.
'Z[I/IaFHOCTI/IKa N yCTpdHEHHE HEI/ICHpaBHOCTef;I HpH60pOB. BBICTpaI/IBaHI/Ie rurioTes’
Ha OCHOBAHHWHW MMEIOIINXCA NdHHbIX. KOHCTPYI/IPOBEIHI/IE n MOJe/INMpOBdAHHUE.
BrbimosiHeHHe 3aZlaHWM TI0 YCOBEPIIIEHCTBOBaHUIO MpHOOpoB. Pa3paboTka HOBBLIX
BapHaHTOB OIbITOB. Pa3paboTka ¥ TIpoBepKa METOAWKU SKCIIepUMEHTaTbHOM
paboTbl. PaboTa B ManbiX Tpymax. AHaJIU3UPYIOT, BEIOMPAaOT ¥ 0O0CHOBBIBAIOT
CBOé peuleHue, fnerctBus. [lpencraBneHwe pe3y/bTaTOB MAapHOW, TPYNIIOBOM
AedaTe/IbHOCTH. YuacTtue B Arajiore B COOTBETCTBHHU C IIpaBHU/IaMK peueBOro
T10BeIeHUS.

J/IeKTpUYecKue sB/IeHHSsI.
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Mukpomup. Mogenu aroMa, cylectBoBaBilive [0 Hauvana XIX. Hcropus
OTKPBITUSI W [JeWCTBUSA TrajbBaHAUECKOro 3jeMeHTa. Vcropus co3jaHus
371eKTpodopHOU MalliHbL. OnbIT BosibTa. DneKTpUuecKuii TOK B 3/IeKTPOJIUTAX.

LdemoHcTpayun: (€ wncnonb3oBaHueM oOopyaoBaHMA
«To4yka pocTta»)

1. Mopgenu atoMoB. 2. ["'ajibBaHUUeCKHE 3/1eMEHTHI. 3. D/1eKTPO(POPHON

MatuurHel. 4. OnbiTel BosibTa v ['asibBaHmU.

Jlabopamophble pabombi: 1. Co3faHue TajbBaHUUECKUX 371EMEHTOB U3
TOJPYYHBIX CPeJCTB. 2. DJIEKTPUUECKHH TOK B JKUAKOCTSIX CO3[aHHS «30JI0TOTO
K/IFOUUKa» .

Xapakmepucmuka OCHOBHBIX BU/JOB JeSITe/TbHOCTH:

YTpaBAsSIOT CBOEH TO3HaBaTeIbHOM MW y4ueOHOH JesTelbHOCTBIO TOCPEeACTBOM
TOCTAaHOBKM 1ie/iel, TJIaHWPOBaHUs, KOHTPOJIS,, KOPPEKLIMM CBOUX [EeHMCTBUU U
OLIEHKM YCITeIIHOCTA ycBoeHusi. CpaBHMBAlT Crocob W pe3yabTaT CBOUX
JeicTBuil ¢ 06pas3loM - MCTOM COMpoBOXKAeHUs. OOHAPYKUBAIOT OTKIOHEHUSI.
OO6yMBIBatOT MPUUMHBI OTK/IOHEHUH. OCYIIeCTBISIIOT CAaMOKOHTPOJIb U
B3aMMOKOHTpPOJIb.  VICIiO/ib30BaHWe UW3MepUTe/bHbIX TPUOOpPOB. BoimomHeHe
nmabopaToOpHBIX W TpakTWUUecKux pabor. [luarHOCTHKa W yCTpaHeHWe
HeucrnpaBHOCTe npubopoB. BricTparBaHue TUMoTe3 Ha OCHOBAaHWU HMMEIOLUXCS
JlaHHbIX. KOHCTpyupOBaHue U MOZeMpoBaHue.

JJIeKTPOMarHUTHbIE SIBJICHUS.

MarautHoe TmoJie B BelllecTBe. MarHuTHasg aHOManus. MarHuTHele Oypw.
Pa3HoBUgHOCTH 371eKTPOU3MEPUTEJIbHBIX TiprbOpOB. Pa3HoBUHOCTH
371eKTPO/IBUTaTeen.

LemoHcTpayum (C ncnonb3oBaHueM obopypnoBaHua «To4yka
pocTa»): 1. HarnagHoCcTb noBefeHuUA BeLLeCcTB B
MarHUTHoOM noJie. 2. lpe3eHTayum o
MarHUTHOM Tiojle 3em/idi YW O MarHUTHbIX Oypsax. 3. JleMoHcTparus
Pa3HOBUAHOCTeN  37eKTpou3MepuTenbHbIX  rpubopoB. 4.  HarasgHocTb
Pa3HOBU/IHOCTEH 3/1eKTPO/IBUraTe/Ieu.

JlabopamopHble pabombi: 1. ViccnenoBaHre pa3idyHbIX 37€eKTPOU3MEPUTETbHbBIX
TIprOOpOB.

Xapakmepucmuka OCHOBHbIX 8UO08 0esimeIbHOCMU:

YnpaB/sitoT CBOell TO3HaBaTe/JIbHOM U yueOHOW [esiTe/IbHOCTbIO TOCPeCTBOM
MOCTAaHOBKM LieJiel, MJIaHMPOBaHUS, KOHTPOJISL, KOPPEKLMM CBOMX JEMCTBUK H
OLIEHKM YCIeIIHOCTH ycBoeHHUs. CpaBHMBAKOT Crnoco®d U pe3ynbTaT CBOUX
JeNcTBUM C 00paslioM - JMCTOM COTpPOBOXKAeHUs. OOHapy>KUBalOT OTK/IOHEHHUSI.
OO6/1yMbIBaOT MPUUMHBI OTK/IOHEeHUH. OCyIIeCcTB/ISIOT CAaMOKOHTPOJTb U
B3aMMOKOHTPO/JIb.

OnTuueckue sAB/ICHHS.
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VIcCTOUHMKM CBeTa: TeryioBble, TFOMUHECI|eHTHbIe, NCKYCCTBeHHbIe. V3roToB/ieHue
KaMmepbl - 00CKypa W WCCAeloBaHWEe H300pakeHUsi C TIOMOIIbI0 MOZe/H.
MHorokpaTHoe wu300pa)keHHe TipeiMeTa B HECKOJbKHUX TUIOCKHMX 3epKasax.
M3roToBUTHL MIEPUCKOI U C ero MOMOII[bI0 TIpoBecTH HabstogeHus. [IpakThueckoe
VICII0/Tb30BaHMe BOTHYTBIX 3epKajl. 3pUTe/IbHbIe WITK3UH, TTIOPOXKJaeMble
rpesioMyieHueM cBeTa. Mupakud. Pa3BuTre BOJIOKOHHOW ONTUKHU. Vcronb3oBaHue
3aKOHOB CBeTa B TEXHUKE.

LemoHcTpaynmn(c ncnonb3oBaHmeMm obopypoBaHua «Touyka
pocTa»)
1. PaznuuHble MCTOUHUKM CBeTa. 2. MI300parkeHue rpeaiMeTa B HECKOMBKUX
TIJIOCKUX 3epKanaxX. 3. M3o00pakeHue B BOTHYTHIX 3epKanax. 4. Vcmonb3oBaHue
BOJIOKOHHOM OINTHUKU. 5. YCTPOWCTBO (poTOarmapaToB, KUHOIPOEKTOPOB,
KasIenJOCKOIIOB.
JlabopamopHble pabombi: 1. VI3roToB/ieHHe KaMmephl - 00CKypa U HCC/ie[jloOBaHUe
n300pakeHUsi C TIOMOLbI0 Mofenu. 2. [IpakTuueckoe TMpuUMeHeHHe TUIOCKUX
3epkas. 3. [IpakThueckoe HCIIONb30BaHME BOTHYTHIX 3epkan. 4. V3roToBneHue
TIepUCKOTIa U HaOJTI0/IeHUsT C TIOMOIL[BIO0 MO/IeJIH.
Xapakmepucmuka OCHOBHbIX 8UO08 0esimeIbHOCMU:
YnpaB/sitoT CBOell TO3HaBaTe/JIbHOM U yueOHOW [iesiTe/IbHOCTbIO TOCPEeCTBOM
MOCTAaHOBKY LieJiel, IJIaHWPOBAaHMS, KOHTPOJIS, KOPPEKLMM CBOUX JEUCTBUK H
OLIeHKM YCHEIIHOCTHU yCBOeHWs. BbifenssioT U (pOpMy/MpPYIOT TO3HABaTe/bHYIO
1enb. BbigensoT Ko/JMYeCcTBeHHble XapaKTePUCTUKU OOBEeKTOB, 3aflaHHbIe
cnoBaMu. [IpvHMMArOT MMO3HABaTe/IbHYIO Le/lb U COXPaHAIOT ee TIPU BbITIOJTHEHUH
yueOHbIX felicTBU. OCO3HAIOT CBOU JIeHCTBUS. VIMeIOT HaBbIKM KOHCTPYKTHUBHOTO
oOITIeHUsI B MaJIbIX TPYIIaXx.
Ye/ioBeK U NpUpo/a
ABTOMaTMKa B Halled >Xu3HU. [IprMepbl UCIOMB30BaHUSI ABTOMATUUECKUX
YCTPOMCTB B HayKe, Ha TpOW3BOACTBe W B ObiTy. CpefctBa cBsisu. Pamuo u
Te/eBU/ieHUe. AJbTepHAaTHBHbIE WCTOYHUKMU SHepPruM. Buzbl 3/1eKTPOCTaHIUMN.
Heo0X0AMMOCT, 3KOHOMHU TIPUPOJHBIX PeCypCOB M HCIIO/Ib30BaHUs, HOBBIX
9KOJIOTMYHBIX U 0e30racHbIX TexHo/Ioru. Hayka v 6e30macHOCTb JTFO/Iei.
Hemoncmpayuu: 1. poTomaTepuasbl U Clanjbl M0 TEMe.
JlabopamopHble pabombi: 1./3yyeHWe [AeWCTBUM CpPeJCTB CBSI3U, paJiio U
Te/IeBUIeHUSI.
Xapakmepucmuka OCHOBHbIX 8UO08 0esime/bHOCMU:
CamocTosiTenbHO  (DOPMY/IMPYIOT — TIO3HaBaTe/IbHYI —3ajauy. YMewT (Wi
pa3BUBAIOT) CIOCOOHOCTH C TIOMOIIBIO BOMPOCOB J00BIBAaTH HEAOCTAIOIIYIO
vHbopMaluio.
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9 k/1acc

Kunemaruka
Criocobbl  omvcaHus ~ MexaHudeckoro — gBwkeHus.  CucremMa — oTcueTa.
[IpssmonuHeriHOe [BWXKeHHWe. IIpsiMo/iHENMHOe paBHOMEpPHOe [JBWXEHWe 0
TJIOCKOCTU. IlepemMelieHrie W CKOPOCTb TIPM PAaBHOMEPHOM TIPSIMOJIMHEMHOM
JIBWDKEHUM MO TIJIOCKOCTH. OTHOCUTENBHOCTb ABWXKeHUs. Cro)KeHue [BWKeHUM.
[IpyUHIIMIT HE3aBUCMMOCTHM [JBWXeHUM. KpuBo/MHelHOe [ABW>KeHUe. [IBI>KeHHe
Tema, OpOIlIEHHOrO TI0/ YI7IOM K TOPU30HTY. PaBHOMepHOe [BIKEHHE TI0
OKPY>KHOCTHU. YTJIOBasi CKOpPOCThb. [lepros v yactora BpaieHusi. CKOpOCTb
Y YCKOpPeHue MPU paBHOMEPHOM JBU)XEHUH 110 OKPY>KHOCTH.

JlabopaTopHbie paboTbi(C ncnonb3oBaHueM OoDOpynmoOBaHUA
«To4yka pocTta»):

N3yyeHune asmxxeHns ceoboaHO NagatoLlero Tena.
N3yyeHue IBMKEHUS TI0 OKPYKHOCTH.
IMpumepHtble meMbl NPOEKMHbIX U UCCAe008ameabCKux pabom:
OrnpepesieHMe CKOPOCTU  pPAaBHOMEDHOIO  JBWJKEHMSI TIpM  MCII0JIb30BaHUU

TpeHa)kepa «beropasi IOPOXKKa».
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Victopuyeckass peKOHCTPYKLUSI OMBITOB ['a/nusies 10 Orpejie/ieHHU0 yCKOPeHHs
CBOOOHOTO Ta/IeHUs TeJl.
[TpuHLKMIBI paboThl IPUOOPOB AJIsE M3MepeHUs] CKOPOCTel U YCKOPeHUH.
[TpumeHeHre cBOOOAHOTO Ta/ieHus /il M3MepeHUsT peaKlivy yesloBeKa.
Pacuet TpaeKkTopuu JBWKeHUS IepCoOHaker paccka3oB P.Pacrs.
Xapakmepucmuka 0CHO8HbIX 8U008 desime/nbHOCMU: UTeHre U 00CyKJeHre TeKCTa
CTaTell MHTEPHeT-CalToB, 00CY)XIeHHe 0K/IaZoB U Tpe3eHTal[iii, COCTaBJIeHHe U
peliieHHe 3a/iau, 00CyKaeHue crioco0oB pelieHus (moAroToBka K OI'D 1o ¢usuke).
JAuHaMuKa
VHepranbHble cucTeMbl oTcueta. Cua. 3akoHbl HbloTOHA. [IBUKeHHe Tesia Ioj
JIeUCTBUEM HEeCKOJIbKUX CWiI. [IBM)KeHWe CHUCTeMbl CBSI3aHHBIX Tes. JIuHaMuKa
PaBHOMEDHOI'O [IBW)KEHUsI MaTepyua/ibHOM TOYKH T0 OKPY>KHOCTU. Kiaccel cuil.
3aKOH BCEMUPHOI0 TSIroTeHusl. JIBrykeHue 1iaHeT. VICKyCcCTBeHHbIe CITy THUKU.
ConHeuHasi cucteMa. Mctopusi pa3BuTuUs Tipe/icTaByieHuii o BecenenHoii. CTpoeHue
Y 3BO/OLMS BcesleHHOM.
JlabopaTopHbie paboThi(C ncnonb3oBaHMeM obopypoOBaHUA
«To4yka pocTa»):
I/I3MepeH|/|e MaCCbl T€Jla C WCNnoJZib30BaHNEM BEKTOPHOIO
pa3/10>XKeHnA CUnbl. Vl3yqu|/|e KNHEMATUKN n ONHAMUNKN
PaBHOYCKOPEHHOro ABu>XeHuns (Ha npuMmepe MalunHbl Ateyaa). U
3yHeHne TpeHna CKOJiIb>KeHUA.
[TpumepHble membl NPOEKMHbIX U UCCAe008amenbCKux pabom:

Wcropuueckass peKOHCTPYKLKS ONbITOB KysoHa ¥ AMOHTOHA IO OIpezeeHUro
BeJIMUMHBI CUJTbI TPEHUS CKOJTbKeHHUs. [lepBble MCKyCCTBEHHbIE CITyTHUKU 3eMIIH.
Kak oTnvuaroTcsi MexaHudeckKhe TIpoLecchl Ha 3emyie OT  MeXaHWYeCKHX
ripoiieccoB B KocMoce? Tena CosiHeyHOM crucTeMbl. OTKPBITHSI Ha KOHUMKe Tiepa.
Xapakmepucmuka 0CHO8HbIX 8U008 Oesime/nbHOCMU: UTeHHe U 00CyKJeHHe TeKCTa
cTaTell MHTEPHET-CAUTOB, 00CYXKeHHe MOK/Ia/IoB U TIpe3eHTalluid, COCTaB/IeHHe U
pellieHHe 3ajiau, 00CyKaeHue crioco0oB perieHust (moAroroBka K OI'D 1o ¢usuke).
NMnynbc. 3aK0H COXpaHeHUs UMITYJ/IbCa

mnynsc. V3MeHeHWe wuMIlysbca MaTepuaibHOW TOUukU. CucTrema Tesld. 3akoH
COXpaHeHUsT UMITY/IbCa.

[TpumepHble membl NPOEKMHbIX U UCCAe008amenbCKux pabom:

PeakTrBHOe pABWXKeHue B Tipupoge. PacciepgoBanue [TII ¢ moMolbro 3akoHa
COXpaHeHUsI UMITYJIbCa.
Xapakmepucmuka 0CHO8HbIx 8U008 desime/nbHOCMU: UTeHre U 00CyKJeHre TeKCTa
CTaTell MHTePHeT-CalToB, 00CY)XIeHHe [O0K/IaZOB W IIpe3eHTal[iii, COCTaBJIeHHe U
peliieHHe 3a/iau, 00CyKaeHue crioco0oB pereHus (moAroroBka K OI'D 1o ¢usuke).
CrarTuka

PaBHOBecHe Tesia. MoMeHT Cubl. Y CJI0BUSI paBHOBeCHs TBeporo Tena. IIpocTeie
MeXaHU3MBI.
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JlabopaTopHbie paboTbi(C ncnonb3oBaHMEeM obDoOpypoOBaHUA
«To4yKa pocTa»):

OnpepeneHne LEeHTPOB MacC pa3fIMyHbIX Ten (Tpu cnocoba).
IMpumepHble meMbl NPOEKMHbIX U UCCAe008ameabCcKux pabom:
[I[puMeHeHWe TIPOCTBIX MeXaHW3MOB B CTPOUTE/bCTBE: OT 3eMJISHKUA [0
Hebockpeba. ViccnenoBaHre KOHCTPYKIIUU BeJIOCUTIEZA.
Xapakmepucmuka 0CHO8HbIX 8U008 desime/nbHOCMU: UTeHre U 00CyKJeHre TeKCTa
CTaTel MHTEPHeT-CalToB, 0OCY)XKIeHHWe [O0K/IaZOB U TIpe3eHTal[liii, COCTaBlIeHHe U
pelilieHHe 3a/iayu, 00CyKaeHue criocoboB pereHus (moAroroBka Kk OI'D 1o ¢usuke).
MexaHuuecKue KojiedaHusi U BOTHBI
Mexanndeckue Konebanusi. IIpeoOpa3oBaHue SHepPruyd TMpPH MeXaHUUECKUX
KonebaHusix. MareMaTiuecKuii U TIPY)KWHHbIM ~ MaaTHUKA. CBOOOJHBIE,
3aTyxaloll[ie W BBIHY)K/eHHble KojebaHus. Pe3oHaHc. MexaHWUeCKWe BOJIHBI.
[1viHa U CKOPOCTBb BOJIHBI. 3BYK.

JlabopaTopHbie paboTbi(C ncnonb3oBaHUeM ODOpymoOBaHUA
«To4yka pocTa»):
3yueHrie KosiebaHWM HUTSHOTO MasiTHUKA.
ITpumepHble membl NPOEKMHbIX U UCCAe008amenbCKux pabom:
CTpyHHBIe MY3bIKa/IbHbIe UHCTPYMeHThI. KonebaTe/lbHble CUCTEMBI B TIPUPOJiEe U
TeXHUKe.
Xapakmepucmuka 0CHO8HbIX 8U008 Oesime/nbHOCMU: UTeHWe U 00CYKJeHHe TeKCTa
CTaTell MHTepHeT-CaliTOB, 00Cy)XKleHWe /I0K/IaZioB U Tpe3eHTal[uii, COCTaBlIeHue U
peliieHue 3a/iau, obcy»xieHue criocoboB perieHus (rmoArororka k OI'D o du3uke).
O/IeKTPOMarHUTHbIE KOle0aHHsA M BOJIHBI
[TepemeHHBIM 3/1eKTpUuecKuii TOK. KosebaTenbHbIE KOHTYP. BbIHY)XIEeHHbIE U
cBoOogHBIe DM KosebaHusa. DM BOJTHBI U UX CBOMCTBA.
ITpumepHble membl NPOEKMHbIX U UCCAe008amenbCKux pabom:
[IpyHUWIBI pafIOCBSI3U U TejieBUAEeHUA. BiusHne DM H3nyueHHWU Ha >KUBBIE
opraHu3mbl. MI3rotosieHre YCTaHOBKU JJ1s1 IEMOHCTPAL[MX OIbITOB 110 DMUU.
OsiekTpoMarHutHoe u3nyueHue CBUY-neun. Vcropruueckas peKOHCTPYKLIUS
OIbITOB AMIiepa.
Xapakmepucmuka 0CHOBHbIX 8U008 Oesime/nbHOCMU: UTeHWe U 00CYKJeHHe TeKCTa
cTaTell MHTEPHET-CAUTOB, 00CYXK/eHHe MO0K/Ia/loB U TIpe3eHTaluid, COCTaB/IeHHe U
peliieHue 3a/iau, oOCy»xIeHue criocoboB perieHus (rmozArororka k OI'D no du3uke).
OnTuka
Wctounuku cBeta. [lenMCTBUSI CBeTa. 3aKOH TIPSIMOJIMHEMHOTO pPacrpOCTpPaHeHUs
cBeTa. 3aKOH OTpakeHusi cBeTa. [TocTpoeHue W300paXkeHU B TJIOCKOM 3epKasie.
3aKOH TpesioM/IeHUs1 CBeTa Ha MUIOCKOW TpaHulLie JABYX OJHOPOJHBIX MPO3PayHbIX
cpen. llpenomnenve cBera B mpusme. /lucriepcusi cBerta. fIBjieHHWe M0OJIHOTO
BHyTpeHHero oTpakeHus. JIuH3bl. ToHKue nuMH3BL [locTpoeHWe H300pa’keHUH,
CO3/laBaeMbIX TOHKHUMHU JIMH3aMU. ['71a3 u 3peHue. OnTrueckyie IpubopHI.
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JlabopaTopHbie paboTbi(C ncnonb3oBaHMEeM obDoOpypoOBaHUA
«To4yKa pocTa»):
OKCIiepyMeHTaslbHasi POBepKa 3aKOHa OTpakKeHUsl CBeTa.
M3MepeHue 1i0Ka3aTesisi TpejioMJ/IeHUsI BO/BI.
3MepeHne (hOKyCHOT'O PacCTOSTHUSI COOMPArOIIeid JTMH3HI.
ITpumepHble membl NPOEKMHbIX U UCCAe008ameabCKux pabom:
Victopusi vcciejoBaHYSI CBETOBBIX SIBJIEHUM.
VcToprueckasi peKOHCTPYKLUS Teneckomna ['anunest.
M3roroBneHue Kanaen10CKoIIa.
XapakmepucmuKka 0CHO8HbIX 8U008 Oesime/bHOCMU: UTeHHe U 00Cy)KaeHHe TeKCTa
CTaTel MHTEPHeT-CalToB, 0OCY)XKIeHHWe [0K/IaZOB U TIpe3eHTal[lii, COCTaBlIeHNe U
pelilieHHe 3a/iayu, 00CyKaeHue criocoboB perieHus (moAroroBka Kk OI'D 1o ¢usuke).
du3uKa aToMa U aTOMHOI0 f/ipa
Ctpoenue aroma. IlorjomeHve W WCIyCcKaHue cCBeTa aroMamu. Onruyeckue
criekTphl. OnbIThl Pesepdopaa. [1naHetapHas Mozenb atoMa. CTpoeHUe aTOMHOTO
sgapa. 3apsZjoBoe U MaccoBoe uuciia. SnepHble CUibl. DHepPrvs CBsI3U aTOMHBIX
Agep. 3aKOH pPaJHOaKTHUBHOrO pacraza. Anbda- u 6Gerta-pacmazpl. ITpaBusia
cMellieHus. SnepHble peakuuu. [lesieHuWe M cuUHTe3 sijep. flepHasi SHepreTHKa.
Wctounuku sHeprun ConHila ¥ 3Be3l. Peructpaiusi si/jepHbIX M3TydYeHUM.
BivsHue pafiIMOaKTHMBHBIX W3/yuyeHHWM Ha >KWBble OpraHusmbl. [lo3umeTpus.
OKosoruueckye 1pob/ieMbl s1IepHOM SHEPTeTUKH.
IMpumepHble meMbl NPOEKMHbIX U UCCAe008aMeabCKUx pabom:
Wctopusa usyueHus: aToma.
N3mepenue KI1/] comHeuHo# GaTapewu.
HeBuriMble U3/yueHUs1 B ClIEKTPe HarpeThIX Tesl.
Xapakmepucmuka 0CHO8HbIX 8U008 Oesime/nbHOCMU: UTeHUe U 00CYyKJeHre TeKCTa
cTaTell MHTEPHET-CAaUTOB, 00CYXKeHre MO0K/Ia/loB U TIpe3eHTalluid, COCTaB/ieHHe U
peliieHHe 3a7iau, 00CyKaeHue crioco0oB perieHus (oAroToBka K OI'D 1o ¢usuke).
@®opMbI OpraHu3anuy 00pa3oBaTe/IbHOTO MPoIecca:
- TPYNIOBasi;
- UHAUBU/TyalbHasi;
- (ppoHTaNBHAS.
Beayuie TexHo/10run:
M crnonb3ytoTesi 3/1eMeHThI  CIeAYIOMUX TEeXHOJIOTHM: TPOeKTHas, TPoOJeMHOro
obyuenusi, WHGMOPMAI[MOHHO-KOMMYHHKAIJMOHHAs], KPUTHUYECKOTO MBbIIIIeHHS,
1Tpo0IeMHOT0 IUajIora, UTPOBasl.
OcHOBHBIE MeTO/IbI PAa00THI HA YPOKe:
Beayiumu  MeToZiaMu  00yueHHWs] SIBISIFOTCSI:  YaCTHYHO-TIOUCKOBOHM, MeTOJ
MaTeMaTU4eCcKOoro Mo/ieJIMpOBaHus], aKCHOMaTUUeCKHUA METO[.
®opMbI KOHTPOJIA:
Tak Kak 3TOT KypC SIB/II€TCS [OTIOJIHATETbHBIM, TO OTMETKA B 0Oasijlax He CTaBUTCHL.
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Yyaiuiics yuuTcsl OljeHMBaThb ce0si M JPYruX cam, UTO T03BOJISIeT pa3BHBATh
yMeHUsI caMoOaHaiv3a M CrIocoOCTBYeT pa3BUTUIO CaMOCTOSITE/IbHOCTH, Kak
CBOMCTBY JIMYHOCTM Yyuallerocsi. BbisiBleHHe TPOMEXYTOUHbIX W KOHEUHbIX
pe3y/bTaTOB yyYalllUXCs MPOMCXOAUT 4Yepe3 TPAKTUYECKYH [1eiTe/TbHOCTb;

3aueTHbIe pabOTHI:

* TeMaruWyeckass TI0f00OpKa 3a/lad  PA3/IMYHOTO  YPOBHS

CJ/IOKHOCTH

C

TIpe/ICTaB/IeHeM pa3HbIX MeTOZIOB pellleHHss B BH/E TEKCTOBOI0 JOKYMEHTa,
npe3eHTanyu, ¢G/II-aHMMaLUK, BUAe0Po/IUKa Wi web - crpanuubl (calita)

¢ BbICTABKdA IIPOEKTOB, HpEBEHTaL[I/II\/JI;

¢ AeMOHCTPalUA SKCII€epUMEHTd, KaueCTBeHHOMU 3dJa4YM C Ka4eCTBE€HHbBIM (YCTHBIM
NI B BUeE TIPUIIOXKEHHWA, B TOM 4HCIIe, HpEBEHT&L{HEﬁ) OIMMCaHMEM IIpo1ecca Hd
3dHATHUA, ¢)€CTI/IBaJ'[e 3KCIIEpDUMEHTOB, (l)I/IBI/II-IECKI/Ie OJIMMITN A/ bI.

CornacoBaHO YTBepxzeHo

[IpoTokon 3acesjaHrst MeTOAMYECKOrO
o0BelMHeHUs yunTesiel eCTeCTBeHHO-
Marematrueckoro ukiaa COLI Nel7

oT 2021 Ne
2021

2021

KasieHgapHo-TeMaTHUecKoe NJlaHUpPOBaHue 7 Kjiacc

3amecTuTesb JUpekTopa no YBP

No Lara tipoBeneHUst Tema ypoka
/1 (TInan |®akT

M cnoib3oBanue
000py/J0BaHNsA LEHTPa

ecTeCTBeHHOHAy4YHOMN
TeXHOJIOrHYeCKOoMl

HalnpasBJ/IeHHOCTeH!
«Touka pocra»

!

H

I/IME‘-IEIHIII

1. Beegenue (1u)

BeogHoe 3anaTtue. Llenu u 3ajauu Kypca.
1 TexHuKa 6€30MacCHOCTH.

KomrisroTepHoe

obopy/j0BaHHE
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2. Posib 3KCriepuMeHTa B )XKM3HH 4yesioBeKa (34)

CucreMa eiMHUL], TIOHATHE O KommneroTepHoe
2 MPSIMbIX ¥ KOCBEHHBIX M3MePeHHsIX obopyoBaHue
®DU3MUeCKUM SKCITePUMEHT. O6opynoBaHue ISt
Buzibl pr3nueckoro 3KCriepuMeHTa. JeMOHCTpaLi
[TorpeiiHOCTb U3MepeHusi. Buzibl
rorperrHocTell usmepenusi. Pacuér
3 [OrPEIHOCTH U3MePEeHUSs.
JlaboparopHast paboTa O6opyoBanue A/
«/3mepennie o6bemMa TBepI0ro
Tena». [IpaBuia odopmiieHus 1aGopatopHeIx  paGot u
4 nabopaTopHOii paboTEI. yEHNIECKHX OTIbITOB
3. Mexanuka (84)
5 PaBHOMEpHOe U HepaBHOMEPHOe O6opyzoBaHue fist
IBDKEHUSI.
T mabopaTopHBIX paboT U
6 paduueckoe Tpe/iCTaBIeHMe
IBUDKEHIS, yueHUYeCKUX OMbITOB (Ha
PereHne rpadUueckix 3azad, Gase  KOMIUIeKTOB  AIA
7 pacueT MyTH U CpefiHeil CKOPOCTH Ora)
HEPaBHOMEPHOT'O /IBVKEHUSI.
8 [ToHsITHe UHEePLIUU U UHEPTHOCTH.
LleHTpOOEsKHAs CUTA..
9 Cwua ynpyrocTH, cusia TpeHUs OGopyzoBanue st
JlaboparopHasi paboTa mabopaTopHBIX paboT U
«WccnenoBanye 3aBUCUMOCTU yueHHYeCKUX OMbITOB (Ha
CHWJIBI YIIPYTOCTH, BOBHHKaIOLL[eﬁ B 0aze KOMILJIEKTOB Jini|
10 Mpy’KuHe, OT CTereHu Aedopmaliuu ora)
MPY>KUHBD».
JlabopaTopHasi paboTa
11 «Onpenenenue KoshduieHTa
TPEHUsI Ha TpUOOMeTpe».
JlaboparopHast paboTta O6opyoBaHue st
«MccnenoBaHre 3aBUCMMOCTH
nabopaTopHBIX paboT u
12 CHUJIbI TPEHUS OT CUJTBI
HOPMa/IbHOT'O JIaBJIEHUsI». YHEHHHECKHMX OIIbITOB
4. 'mppocraTuka (124)
13 [1noTHOCTB. 3azaua Laps ['epoHa O6opyoBaHue st
AEMOHCTPaLIMA
PellieHue 3a/1au MOBBILLIEHHON
14 CJIOKHOCTH Ha pacyeT TJIOTHOCTU
Bell[eCTBa.
15 PerreHue 3a/1a4 MOBBIIIIEHHON O60py,£[0BaHI/Ive it}
CII0XKHOCTH [leMOHCTpALi
16 [laB/ieHue >KUKOCTU U rasa. 3aKOH
[Tackans
17 Coob1mjarormuecs: CoCy/Ibl.
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JlaboparopHasi paboTa O6opyoBanue /1
18 «UM3roToBneHue Mojeny hoHTaHa»
AabopaTopHbIX paboT "
19 /laboparopHas pabora YYEeHUUeCKUX OIBITOB (Ha
«U3roroBnienre Mosienv hoHTaHa» dase KoMruIeKTOB 15 OT'D
3akoH [lackasns. [JaBieHue B
PKU/IKOCTSIX W ra3ax.
20 'vapaBIMuecKye MallvHbIL.
Coo01aroruecs: COCy/Ibl.
BriTasnikuBaroijast cuia. 3akoH O6opynoBaHue IIst
21 Apxumea. JleMOHCTpaLUi
JlaboparopHast paboTta O6opyoBaHye 1yist
«BbIsicHeHHe yCIOBUS T/IaBaHUS
27 eIy, nabopaTopHbBIX paboT
yUeHHUEeCKHX OIbITOB
23 bnok 3ajau Ha 3akoH Ilackans, O6opyAOBaan Ji0)0;1
3aKOH ApxuMmesa. JeMOHCTpAaLii
24 biok 3agau Ha 3akoH [lackans,
3aKOH Apxumeza.
5. CtaTuka (104)
25 bnok. Peruar. O6opymoBaHue st
e€MOHCTpaLui
26 PaBHOBecue TBepAbIX Tel. MoOMeHT
cuibl.[TpaBUI0 MOMEHTOB.
27 Lentp TSKeCTU. Nccnenosanue O60py,q0BaHI/IUe Jist
pa3/IMYHbIX MEXaHUUECKUX CUCTEM [IeMOHCTpALHi
)8 KoMOnHMpOBaHHbIe 3aJauM,
WCTIO/b3Ysl YCJIOBUSI PABHOBECHSI.
9 KomOuHMpOBaHHBIE 3a/auH,
MCTIO/b3Ysl YCJIOBUsSI PABHOBECHS
JlabopaTopHasi paboTa OGopyjoBaHue st
«UM3roToBieHure paborarolei
mabopaTopHBIX paboT U
30 cucteMbl 6710k0B». OdopmieHre
DaGoTBI. ZHEHI/IHECKI/IX OTIBITOB (Ha!
0a3e KOMILIEKTOB /ISt
PaboTa Hazi TpoeKToM «BJ1oKM». ors
JlaboparopHast paboTta
«M3roroBnienue paborarolrei
31 CUCTeMbI OJIOKOB».
JIabopaTopHasi paboTa OGopyoBaHue st
«W3roropyienue paboratoreit
CUCTeMbI OJIOKOB». naGoparopHbix pabor
32 YUEHWYECKUX OTIbITOB
OdopmiieHre paboTHI. KomrbroTepHoe
33 obopyoBaHue
34 3aluTa MpoeKTOB.
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No
T1/11

[ara mpoBezeHH

Ilnan

dakr

s

Tema ypoka

Mcnospb30BaHue
000py/AOBaHUs LIEHTPA

ECTeCTBeHHOHay‘IHOﬁ
TEeXHOJ/I0OrHYeCKOM

HanpaB/IeHHOCTeH

«Touka pocra»

H

rprMeva

HIie

1. Begenue (1u)
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BeopHoe 3anatve. Ilemu u  3amaun|KommbroTepHoe
1 Kypca. TexHuka 6€30macHOCTH. 00bopyloBaHue
2. TenioBble siBjieHus (12 u)
Pa3HooOpasue TeryIoBbIX  siBIeHHA.[KOMITbIOTEPHOE
2 TemnioBoe paciivpeHue Tejl. obopyoBaHue
JlabopaTopHasi paboTa O6GopyoBaHue s
«/3MeHeHus J/IVHBI Tejla NPy
HarpeBaHUU U OXJIaXKJAEHUUN». labopatopeEx  paGor 1
3 yueHHUYeCKUX OMbITOB
Terutonepenaua HabmoaeHue Ob6opyzoBaHue ISt
TeTIONPOBOAHOCTU BOJbI U JIeMOHCTpALHi
4 BO3/yXa.
JlabopaTopHasi paboTa O6opyoBaHue s
«/3mepeHue yjenbHOM
TerJI0EMKOCTH Pa3/INUHbIX laboparopHEIx  pabotr 1
5 —— ZHGHHHQCKHX OTbITOB (Ha
0a3ze KOMIUIEKTOB  [iJisi
[1naBneHue u OTBepJeBaHuUe. 0L
JlaboparopHasi paboTa «OT/IMBKa
6 rapaMHOBOTO COJIATHKA»
JTabopaTopHasi paboTa O6opypnoBanve A/s
«HabsrozieHue 3a rnjiaBieHUEM
bga» mabopaTOpHbIX paboT
7 yu4eHUYeCKUX OMNbITOB
PellleHve 0/IMMNUA/IHBIX 3aZiau OO6opyoBaHue /st
8 Ha ypaBHeHHe TeryioBoro OanaHca €MOHCTpAaLU
PellleHve 0/IMMMUAIHBIX 3aZiau OO6opyoBaHue /st
9 Ha pacyéT TeryioBbIX MPOLIECCOB €MOHCTpaLUi
10 JTabopaTopusi KpUCTaiorpahuu.
VicniapeHyvie 1 KOH/ieHCaLusl. Ob6opyoBaHue st
11 eMOHCTpaLHii
CocraB aTmMocdephl, OO6opyoBaHue st
HabJ/TroZIeHre epexo/ia IeMOHCTpaLUi
HeHaChIeHHbIX 11apOB B
12 HaCbILLeHHbIE.
BnaxkHocTe  Bo3ayxa Ha  pasHbeix(O6opyzoBaHue /st
13 KOHTHMHEHTax €MOHCTPAaLUM
3. dnexkTpuueckue sBaeHusn (8u)
Mukpomup. Mogenu atoma, O6opynoBaHue ISt
14 CylLecTBOBaBLMe 0 Havana XIX JleMOHCTpauui
VicTopusi OTKPBITUS U JelCTBUS KomrmbroTepHoe
15 ra/lbBAHUYECKOr0 3JIeMeHTa obopyJoBaHue
Vcropust co3aanus 3/1eKTpodhopHOM
16 MallliHbI
OrbiThl BosibTa. OneKkTpruyeckuii KommbroTepHoe
17 TOK B 3/7IEKTPOJIUTAX. obopy/j0BaHuUe
PellieHre onMMIIAaAHbBIX 33/1a4 Ha Ob6opyoBaHue /s
18 3aKOHbI TIOCTOSTHHOTO TOKA €MOHCTpAaLUM
19 Hab/mro1eHre 3aBUCUMOCTH Ob6opyoBaHue /st

18
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COTIPOTUBJIEHUS TPOBO/IHUKA OT [IeMOHCTparuii
TeMIIepaTyphbl.
JlaboparopHasi paboTa O6opygoBaHue s
«OrmpenesieHe CTOMMOCTH
113PacX0/J0BaHHON /1IEKTPOIHEPTUr 1abopaTopHeIX  pabotr 1
110 MOLI[HOCTH ITOTPeOUTe/IS U 110 YUEHHYECKVX OIBITOB (Ha
CUETIHKY» 0a3e KOMILIEKTOB  JIJisI

20 ora
PerieHre OIMMITHAIHBIX 3a/1a4 OGopy/ioBaHve Js

21 Ha TeII0BOe ZIeNCTBHE TOKa JIeMOHCTpaLMi

4. DeKTpOMarHuTHbIe sABIeHus (3u)
ONeKTPOMarHUTHBIE SIBJIEHUS. Ob6opyoBaHue /st

22 ODJeKTpou3MepUTe/IbHbIE TTPHUOOPLI. eMOHCTpalui
MarnuTtHasi aHomasnusi. MarautHele  |O6opyoBaHue /i7ist

23 Oypu €MOHCTpaLUn
Pa3HOBHIHOCTH

24 3/IEKTPOIBUrATEJIeH.

5. OnTuyeckue siBjeHusn (74)
VICTOUHUKY CBETa: TEIJIOBhIE, O6opyoBaHue 151

25 TIOMUHECL|eHTHbIe JleMOHCTpaLHiA
OKcriepuMeHT HabJTroieHue.
MHorokpatHoe u300pakeHHe
rpeaMeTa B HECKOIbKHMX TVTIOCKMX

26 3epKaax.
VI3roTOBUTh TIEPUCKOIT U C €T0 Ob6opypoBaHue /st

27 MMOMOIIIBIO TIPOBECTH HaOFOIeHUST €MOHCTpaIHA
[TpakTHYecKoe UCIO/b30BaHNe Ob6opyoBaHue st

28 BOTHYTBIX 3€pKall eMOHCTpalHi
3puUTesibHbIE WUTFO3UH, O06opyoBaHue ISt
IOpOXKJaeMble IIpeioM/IeHueM JleMOHCTpaLui

29 cBeTa. MUpaXku.

30 Pa3BurTHe BOJTIOKOHHOW OMTHUKU
Vcnonb30BaHue 3aKOHOB CBeTa B

31 TeXHUKE

6. YesioBek u npupoaa (4u)

32 ABTOMAaTHKa B Halllell >KU3HU . KowmrsroTepHoe

33 Panvio v TeneBuieHME obopyoBaHue
ANbTepHaTUBHBIE UCTOUHUKHU

34 SHepruu. Bu/ipl 3/1eKTPOCTAHIMH
Hayka cerozgns. Hayka u

35 0€e30MacHOCTb JIFO/IeH.

KanienapHo-TemaTnyeckoe rjiaHupoBaHue 9 Ksjacc
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[aTta mipoBeneHus Tema ypoka Hcnosib3oBaHue rpriMeva
/11 ILnau HUe
000py/J0BaHNSA LEHTPa
ecTeCTBeHHOHAyYHON |
TeXHO/IOrNUeCcKOoi
HanpaBJ/IeHHOCTeN
«Touka pocra»
1. Beegenue (1u)
BBogHoe 3ansATHe. llenmu u  3agaunKoMmIibrOTepHOE
1 Kypca. TexHrka 6e30macHOCTH. obopyioBaHue
2. Kunematuka (7 1)
Crioco06bl onucaHust Ob6opyaoBaHue fJIst
2 MeXaHUUYEeCKOTO /IBHKEHUsI IeMOHCTpaLUi
[IpsiMoTMHEHOe paBHOMEPHOe Ob6opyoBaHue st
[IBIDKEHMe 110 TI0CKOCTU? CMOTps IeMOHCTpaLUi
3 113 KaKOM TOUKK HaOJII0aTh
OTHOCUTENBHOCTD JBU)KEHUS. Ob6opyoBaHue At
4 CriokeHue IBH>KEHUM. €MOHCTpAaLUA
JTabopamopHble pabombil: O6opypoanue A/1st
«/3yueHue BW>KeHUsT CBOOOZHO
rasiaroliiero tesia», «V3yyeHve 1abopaTopHEIX pabor 1
5 [IBIDKEHUSI Tesla 10 OKPY>KHOCTH» YyHEHIHECKUX OTILITOB
Kak 1 KyJa nosneresa BUILIHEBast Ob6opyoBaHue st
KocTouka? PacueT TpaekTopuu IeMOHCTpaLUi
[IBIDKEHUSI TeJl U ITepCoHaXKel
6 paccka3os P.Pacrs o MioHxayseHe
VcTtopyueckasi peKOHCTPYKLMS Ob6opyoBaHue /st
onbITOB ["anunes no onpezeneHnto IeMOHCTpAaLUi
7 YCKOPEeHHs g.
OrnpesienieHrie CKOPOCTH Ob6opynoBaHue st
PaBHOMEPHOTO JBV>KEHUS TPU IeMOHCTpaLMii
MCII0/Ib30BaHMU TPeHakepa
8 «beroBast JOPOXKKa».
3. Innamuka (8u)
Cuna Bos, cuma yoexaeHus uim O6opyznoBaHue I1st
9 cua - ¢pusnyeckasi BeJTMuMHa? J€MOHCTpALHi
JIabopamopHas paboma: O6opyoBaHue [1s
10 «/I3MepeHne Maccel Tesa»
[IBr>KeHMe Tesia ToJ, leficTBreM 71abopaTopHEIX  paboT 1
11 e CKOTLKIX CILT yUueHUUEeCKHX OTbITOB
[IBI>KeHNe CUCTeMbl CBSI3aHHBIX O6opyoBaHue it
TeJl [leMOHCTpaLui
12
TabopamopHble pabombl: «V3yuenune| Obopynosanue /s
TPEeHUsI CKOJTbKEeHUsI»
mabopaTOpHbIX paboT
13 YUeHUYeCKUX OIbITOB
14 [lnHaMUKa paBHOMEPHOTO [BIKeHHsiO00pyZoBaHUe Jist
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110 OKPY’KHOCTHU €MOHCTpALUH
VicTopus pa3BUTUS Npe/CTaB/IeHUuN Ob6opyznoBaHue st
15 0 Bcenennoit. Co/iHeYHasi CHCTeMa. €MOHCTpaLi
OTKpBITUSI HA KOHYUKE Tiepa. O6opynoBaHue it
[TepBble UCKYCCTBEHHbIE CITYTHUKH AIeMOHCTpaLH
16 3emiu.
4. Imnynbc. 3aK0H coxpaHeHUs uMmmyJibca (3u)
17 Kak Bbl AXTy Ha3oBere... KommesroTepHoe
18 PeakTrBHOE JBUKEHUE B IPUPOJE. obopyoBaHue
19 Paccnenoanne ATII ¢ moMoOIIbrO KommbroTepHoe
3aKOHa COXpaHEeHUsl UMITyJIbCa obopyJoBaHue
5. Craruka (2u)
TabopamopHas paboma: O6opygoBaHue s
«OrpeziesieHre 1IeHTPOB Macc
pa3np1/1q'£}tn)1x Tesn IéTpI/IpCHOCOGa)» 1aboparopHEIx  pabot n
20 YUEHUYECKHX OITbITOB
[IpriMeHeHre TPOCTHIX MexaHW3MOB BlKoMribloTepHOe
CTPOMTEJILCTBE: OT 3eMJISTHKU 10 obopyoBaHue
21 HebocKpeba
6. MexaHH4yecKHe KoJieDaHusA ¥ BOJTHBI (34)
22 Buibl MassTHUKOB U UX KoJyiebaHu OGopypoBanmue AJist
23 UTO MepeHOCUT BOJIHA? /AeMOHCTpaLui
24 KosebaTenbHbIe CUCTEMBI B TIPUPO/iE U
TeXHUKE
7. D/leKTPOMarHUTHbIE KOJIe0aHUs U BOJIHBI (24)
JKCrepuMeHTa/bHasi TPOBepKa KommbroTepHoe
25 CcBOMCTB OM BOJH. obopyioBaHue
WccnegoBanue 3/1eKTPOMarHUTHOTO  |KOMITbEOTEpHOE
26 n3nyuenuss CBU-neun 0060opyj0BaHHe
8. OnTuka (4u)
. I3rotoBnenue mozenu KomrnbroTepHoe
27 Kasier10cKona. obopy/ioBaHue
OKCrepyMeHTa/IbHasl [IPOBepKa O6opynoBaHue IS
)8 3aKOHA OTP&KEHWsI CBETa. JileMOHCTpaLi
UTabopamopHas paboma: O6opygoBaHue st
«M3mepeHnue nokasaresns
[PEIOMJIEHUS BOZIBI» 1abopaToOpHLIX paboT
29 YUEHUYeCKHX OITbITOB
Kak oT/iMuaroTcst mokasaTenv O6opyoBaHue ISt
30 rpesioMJ/IeHHsI LIBETHOTO CTeK/ia AIeMOHCTpaLH
9. ®u3MKa aTromMa ¥ aTOMHOr0 sijpa (44)
[TorsioleHre 1 UCIyCKaHue CBeTa KowmrsroTepHoe
31 aroMaMu. ONTHYeCKHe CIIEKTPHI. o6opy/joBaHKe
32 Vsmepenue KII1/] conHeuHoit baTapeu
BivsiHMe pajioaKTUBHBIX KomribroTepHoe
33 W3/Ty4eHNi Ha KUBbIe OPraHU3MbI obopyzioBane
34 Crioco0bl 3alUThI OT
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PaAHO0aKTHUBHBIX H3ﬂyq6HHﬁ
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