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HosicHuTebHASA 3aNIMCKA.
HanpaBieHHOCTh IporpaMMbl — ecTeCTBeHHOHay4Has. Du3MKa, KaKk Hayka o0 Haubosee o0Imux
3aKOHaxX MPUPOJAbI, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HAaHUN 00 OKpYKalolleM MHpE.
Ona packpbIBaeT pojJb HAYKH B HOKOHOMHYECKOM W KYJIbTYPHOM pa3BUTHH OOILIECTBA,
CrocoOCTBYeT (POPMHUPOBAHUIO COBPEMEHHOTO HAYYHOI'O MHPOBO33pEHHUS. AKTYalbHOCTh
nporpaMMbl  00yCJIOBJIEeHa  OOpa3oBaTelIbHBIMH  BO3MOXKHOCTSAMU  Kypca. BHeypouHas
NEeSATeNIbHOCTh ~ OoOyyaromxcs B 00JacTH  eCTECTBEHHBIX HAyK sBJseTcss  Haubouee
ONMaronpusATHBIM 3TanoM Uit (OpMUPOBAHUS HMHCTPYMEHTAIBHBIX JIMYHOCTHBIX PECYPCOB;
MOJKET CTaTh KJIFOUEBBIM IUIAIJIADMOM BCEro HIKOJIBHOTO €CTECTBEHHOHAYYHOrO0 00OpazoBaHUs
s GOpPMHUPOBAaHUS JIMYHOCTHBIX, METANpPEIMETHBIX M TPEAMETHBIX 00pa3oBaTEIbHBIX
pe3yJbTaTOB, OCBAaWBAEMbIX OOy4alOUIMMHCS Ha ©0a3e OJHOTO WJIM HECKOIbKUX Y4eOHBIX
IPEIMETOB, CIOCOOOB JEATEIHOCTH, INPHUMEHSAEMBIX KaKk B paMKaXx  BOCIUTATEIbHO -
00pa30BaTeNbHOTO MPOIIECCa, TAK U B PEATbHBIX )KMU3HEHHBIX CUTYAIIUSX.
O3HaKOMJICHHE LIKOJIBHUKOB C METOJJaMU Hay4YHOI'O IO3HAHUS IPEAIoiaraeTcs NIpoBOAUTh IpU
M3YYEHUHU CHEIUAIBHOTO Kypca MPOSKTHOM AesTeIbHOCTH «DHU3uKa BOKPYT HACH.
[Tporpamma npeasyiaraeT JOMOTHATENBHOE H3ydeHHne Gu3nuku odydaromumucs 13-15 ner,
MOCIIEA0BATEIHLHOCTh U3YUEHUS TEM U Pa3/IeJOB C YYETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JJOTHKH Y4eOHOTO MPOIecca, BO3PACTHBIX OCOOCHHOCTEH YUaIIuXCsl.
Jns pemienus 3agad  (GopMHpOBaHMS OCHOB HAydyHOTO MHUPOBO33PEHHUS, Pa3BUTHUS
MHTEJUICKTYaJIbHBIX CIOCOOHOCTEH 1M TI03HABATEILHBIX HHTEPECOB
IIKOJILHUKOB B Mpollecce M3Y4eHHUS (PU3UKU OCHOBHOE BHHUMAaHHUE YJENSeTCs 3HAKOMCTBY C
METOJJaMH HAay4HOI'O IO3HAHHS OKPYXKAaloIIEero MHpa, INOCTaHOBKE IMpoOsieM, TpeOyroIUX OT
yUaluxcs CaMOCTOSITEIbHOM I€ATeIbHOCTH 110 UX Pa3peIICHUIO.
[TporpaMMma CTpyKTypupyeTCsi Ha OCHOBE paCCMOTPEHUS Pa3InYHbIX (POPM JIBUKEHUS MaTEpUHU B
NOPSKE MX YCIOKHEHUS: MEXAaHUYECKHE SIBICHHS, TEIUIOBBIE SIBICHMS, JIEKTPOMAarHUTHBIE
ABJICHUSI, KBAHTOBbIE siBieHUsA. Du3KMKa B MPOEKTHON NEATEIbHOCTH M3Yy4yaeTcs Ha YPOBHE
paccMOTpeHHs SBJICHMH NpPUPOAIBI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMU  (QU3UKH H
IPUMEHEHHEM JTHUX 3aKOHOB B TEXHHKE M TMOBCeJHEBHOW ku3HU. [lemarornueckas
1es1eco00pa3HOCTh 00pa30BaTENbHOM MPOrpaMMBbl COCTOUT B TOM, YTO OHA TIO3BOJISIET
dbopmupoBaTh HHPOPMAITMOHHYIO M PYHKITMOHAIBHYIO KOMIIETEHTHOCTH 00YYaIOIUXCSI.

Leap nporpaMmbl: pa3BUTHE y 00y4arOUIMXCS HaBBIKOB MPOEKTHOM AESATENbHOCTH BOOIACTH
¢bu3uk 1 HHHOPMALIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOIOTHA.

[Iporpamma npemnosnaraeT BHIPaOOTKY y 00 YHAOIINXCSI CIASAYIOMNUX KOMITETCHITHH:
00ue0bpaz08amenbHuIX!

YMEHMSI CaMOCTOSITEIbHO W MOTHUBHUPOBAHHO OPraHU30BBIBATH CBOK I103HABATEIbHYIO
JIeATEIbHOCTH (OT MOCTAHOBKHU JI0 MOJTYYEHUSI U OLIEHKH pe3yibTaTa);

YMEHMsI OINpEAENsATh CYIIHOCTHBIE XapaKTepUCTUKU H3ydyaeMoro oOBEKTa, pPa3BEPHYTO
000CHOBBIBATh CYXICHHUS, TaBaTh

orpezeNieHus, IPUBOIUTh JOKA3aTEeNbCTBA;

YMEHHUSI HCIOJIb30BaTh MYJIbTUMEAUNHBIE PECYPChl M KOMIBIOTEPHBIE TEXHOJOTUU IS
00paboTKH U Mpe3eHTaIH Pe3yIbTaTOB MO3HABATEIBHON U MTPAKTUUECKON JAESITebHOCTH;
YMEHHUsI OLIEHMBaTh U KOPPEKTHPOBATH CBOE IOBEJACHUE B OKPYXAIOLIEH CpeJie, BBIIOJIHATD
HKOJIOTMYECKUE TPeOOBaHUSI B IPAKTUUECKON JESTEbHOCTH U MTOBCEIHEBHOM KU3HU.
npeoOMemHO-0pUEeHMUPOBAHHBIX:

-[IOHUMAaTh BO3PACTAIOLIYIO POJIb HAYKH, YCHJIEHHUE B3aUMOCBS3M M B3aUMHOTO BIUSHUS HAYKHU U
TEXHUKHU, TPEBPAIICHUS HAyKH B HEMOCPEICTBEHHYIO IPOU3BOAUTEIBHYIO CHIIy OOlIecTBa:
0CO3HABaTh B3aMMOJICHCTBUE YETIOBEKA C OKpPYKAIOIIEH cpesioi u ee PU3NUECKUMHU SIBJICHUSMH,
BO3MOXXHOCTH U CIIOCOOBI OXPaHbl IPUPOIBI;



-pa3BUBaTh IO3HABATEIbHBIE HWHTEPECHl M WHTEUIEKTyaJbHBIE CIIOCOOHOCTH B TIPOIECCEe
CaMOCTOSITENILHOTO  IpUOoOpeTeHus: (U3MUECKUX 3HAHUKW C HUCHOJB30BAHUN  PAa3IMYHBIX
HUCTOYHUKOB HH(OPMAIIMH, B TOM YHCIIE KOMITBIOTEPHBIX;

-BOCIIUTHIBATh YOEKJEHHOCTh B IMO3UTHUBHON pOU (PU3UKU B KU3HU COBPEMEHHOT'O OOLIEeCTBa,
MMOHUMaHUE MEPCIEKTUB Pa3BUTHUSL SHEPTETUKHU, TPAHCIIOPTA, CPEACTB CBSI3U U JIp.; OBJIAJCBaTh
YMEHUSIMH PUMEHSATH MOTYUYCHHbIC 3HAHUS JJIs TOJTYyYeHHs pa3HOOOpa3HbIX (U3UYECKUX
SIBIICHUI;

-IIPUMEHSAThH TOJY4YCHHbIC 3HAHUS U yMEHHUS i1 OE30MacCHOTO MCIOJIb30BAHMS BELIECTB U
MEXaHHU3MOB B OBITY, CEIbCKOM XO3SIICTBE M IMPOU3BOJICTBE, PEIICHUS NMPAKTHYECKHUX 3a/1a4 B
MOBCEHEBHOM KU3HU, MPEAYIPEXKACHUS SBICHUW, HAHOCAUIMX BpPEI 3I0POBBIO0 YEJIOBEKAa M
OKpY>Karollen cpere.

Kypc HampaBineH Ha peanu3alui0 JIMYHOCTHO-OPUEHTUPOBAHHOIO,  JEATEIbHOCTHOTO,
poOJIEMHO-TIOUCKOBOTO MOJX0/I0B; OCBOCHHUE YYAIIUMHCS UHTEIICKTYaAIbHOM U MPAKTUYECKOU
JIeATEIbHOCTH.

3agaun:

-co30anue MOJI0KUTEIbHOW MOTHUBALIMM PEIICHUS NTO3HABATENIbHBIX 3a/1a4 B UCCIIE0BATEIbCKON
JIEATEIbHOCTH y4alUuXCs;

-0C80€eH1e COBPEMEHHBIX NH(OPMALIMOHHBIX TEXHOJIOT UM

-0Cc680€HUe 3HaHULl O MEXAHWYECKUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX SIBJIICHUSX;
BEITMYMHAX, XapPAKTEPUIYIOUTUX 3TU SBJICHHS; 3aKOHAX, KOTOPHIM OHU

MOMYUHSIOTCS; METOJaX Hay4yHOro MO3HAHUS NPUPOIsl U (POPMUPOBAHHME HA ITOH OCHOBE
IpEJICTaBICHUN O PU3NYECKON KapTUHE MUPA;

-passumue TO3HABATEIIbHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH,
CaMOCTOSITEIbBHOCTH B MPUOOPETEHUN HOBBIX 3HAHUH MIPH pelIeHUH (PU3NUECKHUX 3a/1a4;

- npuMeHeHue NOAYYeHHbIX 3HAHUL U YMeHUl ISl pelIeHUs] IPAKTUYECKUX 3a]a4 [TOBCEIHEBHON
JKU3HH, oOecrieyeHus Oe30IacHOCTH CBOEHM JKHM3HH, PAlMOHAJIbHOIO IMPHUPOAOIOJIB30BAHUS U
OXpaHbl OKPYKAIOIIEH Cpeibl.

HoBusna nanHoi nporpaMMbl 00yclioBJICHA:

UHTETpalel 3HaHWi 1Mo uWHGOpPMATHKE | JPYIHMM IIKOJIBHBIM TMpenMeram (¢pusuka),
BBIDOXKEHHOW B CO3/IaHMHM  TIPOEKTOB,  MOJJCPKHUBAIOIIMX  JPYyTrd€  JTUCIHUIUIMHBI
0011e00pa3oBaTeabHOTO Kypca, 4To (OpMUPYET HaBBIK CO3HATEIILHOTO MPUMEHEHHS
KOMIIBIOTEpa B JESATENIBHOCTH Y4Yallerocs M MOBBIIIAET MOTUBALMIO K H3YYEHHIO JIPYIHX
npeaMeToB, (OpMHpPYeT HaBBIKM IO3HABATEIbHOW MAESITENbHOCTH, HABBIKM KOJIEKTUBHON
JeSITEIbHOCTH.

[Tporpamma paccuntana Ha 1 rog o6yuenus, 34 yaca B ToA B KaKIOM U3 7- 9 Kiaccax.

Ha 3aHsATHSX HCMONB3YIOTCS TEOPETHYECKHE W MPAKTHUYECKHE BUIBI PaOOThI, MCIOIB3YIOTCS
WHTEpaKTUBHBIE (HOPMBI 00yUEHHs, MPOUCXOIUT CO3JaHHE TBOPUYECKHX NpoekToB. Pabota 3a
KOMIIBIOTEPOM OpPraHH30BaHAa C YYETOM BO3PACTHBIX OCOOEHHOCTEH JAeTel, CaHUTapHO-
TUTHUEHUYECKUX TPEOOBAHHIA.

[Iporpamma paszpabotana s obyqarontuxcst 13-15 ner. B aTom Bo3pacte y mereit mpoucxoauT
AKTUBHOE pa3BUTHE OOPa3HOW, CMBICIOBOW M TMPOILECCYallbHOM MMaMATH, MBICIHTEIbHBIX
MPOLECCOB,  aOCTPaKTHO-JOTMYECKOTO  MBIIUICHHS,  BHUMaHMs,  HaOIIOJATEeNbHOCTH,
BooOpakeHusi. OOpa3oBaTenbHasi MPOrpaMMa yYUTHIBAET

OCOOEHHOCTH BO3pacTa, CHOCOOCTBYET pa3BUTHUIO MBIIUICHUS, BHUMAaHHS, TCUXHYECKHX
IIPOLIECCOB BOCIIUTAHHHUKOB.

B mpouecce peanuzanuu MOporpaMMbl  HUCIONB3YIOTCS — clenyromue (HopMmbl  3aHATHI:
(bpoHTaNbHAS, TPYIIOBas, HHANBUAYAIbHAS, WHANBUIYAIN3UPOBAHHAS.

MeTtoapl 00yueHus: HarJsHbIE, CIOBECHBIE; TEOPETHUECKUE, TPAKTUYECKUE; PEIIPOTyKTHUBHBIE,
MPOJIYKTUBHBIE, TBOpPUYECKUE (MPOEKTHAsI NeATeNbHOCTh). OJHMM M3 TJIABHBIX METOJIOB
OBJIaJICHUS] YUeOHBIM MaTepHalioM SIBJISIETCA - YMEHHE CaMOCTOSITEIbHO M MOTHUBHPOBAaHHO
OpraHU30BBIBATH CBOIO



MO3HABATENIbHYIO IEATETHHOCTh (OT TOCTAHOBKH JIO MOJYYEHUS M OIICHKHU PE3YIbTaTa).
@DopMBbl KOHTPOJIS: HAOIIOACHNE, 3aJJaHHs U YIIPAKHEHUS, TBOPYECKUE MTPOCKTHI.
JlmarHocTrka Mo3HaBaTeIbHON ACATEIFHOCTH yYaIIUXCsl BKIIOYACT MATh QYHKIMA U TPU BUJA:
npoBepoyHas (PyHKUIMsS pellaeT 3a/lady BBIABICHUS 3HAHUHM, KOTOpPHIE YCBAaMBAIOT ydallluecs B
x0J1e 00yUYeHUsI.
- opueHTHpylomas (QyHKIHS MO3BOJISIET OOHAPYXKUThH cllabble MecTa B MOATOTOBKE KayKIOTO
o0yyaromierocs B OT/I€IbHOCTH U Ha 3TON OCHOBE JaTh COBETHI, TO €CTh HAIPABUTh YMCTBEHHYIO
JEeSITEIbBHOCTh 00y4aeMbIX B 00Jiee JKeCTKOe METOUYECKOe U OPraHu3aluOHHOEPYCIIO;
- BocUTaTeNbHAsT (YHKIMS 00CCIICYNBACT YCTAHOBJICHUE OTHOIICHUS K (PU3UKE, BIUSIONIETO Ha
dbopMupOBaHUE €r0 B3MIIAIOB U YOSKICHUI;
- Meroauyeckas (yHKnus obOecrieuynBaeT (OPMUPOBAHHME HABBHIKOB U YMCHHH MPABUIBHO U
00BEKTUBHO OPraHMW30BATh KOHTPOJIb 32 MPOIIECCOM OBJIAJACHUS 3HAHUSAMH YUYaIllUMUCS;
- KOppekTtupymomas (YHKIUS AaeT BO3MOXXHOCTh TI€Iarory BHOCHTH COOTBETCTBYIOIIHE
MOTPABKH B COIEPKAHUE U METOJUKY IMO3HABATEIHHON JESATEIbHOCTH YUAIIHXCS.
Texywutikonmpoib IPOBOAUTCS HA BCEX 3aHATHUSIX.
Ilpomesicymoynulii KOHmMpob TPOBOJUTCS B YCTHOM (0OCyXIeHue B Mmapax, AMCKYCCHSs).
[[Inpoko ucnonp3yercs TeCTUPOBaHUE, IPOBEPKA 3HAHUHN K CO3JJaHUIO MPOCKTA.
[TpoBepsieTcst MHPOPMAIIMOHHBIM MaTepual K MPOEKTYy: 00CYXIaeTcsi KadyecTBO OTOOpPaHHBIX
MH()OPMAIIMOHHBIX PECYPCOB AJIS peaTN3allui OCHOBHBIX UJIEH ITPOEKTAa.
Hmoeoswiti konmpons TPOBOAUTCS B KOHIIE WM3YYEHUS MPOTPaMMBbI C IIENBIO BBISBICHUS, HA
CKOJIbKO TIOJIHBI M TJyOOKH TNPUOOPETCHHBIE Y4YalTUMUCA 3HAHUS, COOTBETCTBYIOT JIU OHHM UX
yOeXACHUSIM, Ha CKOJIBKO peaJIbHbI B UCTIIOJIB30BAaHUU OIBITAa B MIOBCEAHEBHOM KU3HU. Pe3ynprar
paboThl O0YYAIOMIMXCS -3TO CO3/IaHUE TOTOBOTO MPOCKTA C YYETOM MPABUIBHO IMOCTABJICHHBIX
Henel u 3a1a4, METOJUYECKUX TPUEMOB, COJICpKaHUS paOOTHI.

Onucanue MaTepualbHO-TEXHUYECKOH 0a3bl HeHTPa «Touka pocray, HCNOAbL3yeMoil 1151

peanu3zanuu nporpamMmbl «®u3nKa BOKPYT HAC» HA BHEYPOUHOIl eI TeJIbHOCTH.

B coctaB mnentpa «Touka pocra» 1o ¢usnke BXoaaT Oa3oBas (0Os3aTrenbHas) 4acTb U
JOTIOTHUTENbHOE 000pyAoBaHue. ba3oBas 4acTh COCTOUT U3 MUGPOBHIX JaTUNKOB U KOMIUIEKTOB
COMYTCTBYIOIIMX AJIEMEHTOB [IJI1  ONBITOB TI0 MEXaHWKE, MOJEKYJISIpHOH  (U3HKe,
DIIEKTPOJMHAMUKE U omnTuke. JlomomHuTenbHOoe o0opyaoBaHue (MPOGUIBHBIA KOMILIEKT)
npeacTaBisieT coboit nudpoByro nabopatoputo 1o ¢usnke. J[aryuk aOCOMIOTHOTO JaBJICHUS
MIPOU3BOIUT U3MEPEHUS a0COTIOTHOTO JaBleHusl. UyBCTBUTENbHBIN 3JIEMEHT JaTYUKa BBITOJIHEH
Ha 0a3e MOHOJMTHOTO KPEMHHUEBOTO IMbE30PE3UCTOpa C BHEAPEHHON TEH30PE3UCTUBHOM
CTPYKTYpO#, KOTOpas I03BOJSIET MCKIIOYUTH BO3MOXKHBIE TMOTPEIIHOCTH U JOCTUTHYTHh
HEOOXOAMMON TOYHOCTH HM3MEpeHUH. B KOMIUIEKT naTtymka aOCOJIOTHOTO JaBJICHUS BXOJHUT
rubkas TrepMeTHYHas TpyOka Mg TOJKIIOYEHHs IITyllepa JaTd4uka K J1abopaTOpHOMY
obopymoBanuto. JlaTuWk MMONOXeHUS (MarHUTHBIA) H3MEpSIeT BPEMEHHBIE OTPE3KU MEXIY
MOMEHTaMHU TPOXOXKACHUS O0OBEKTa PSIOM ¢ OECKOHTAKTHBIMH JIETEKTOpaMu. becKOHTaKTHbBIE
JETCKTOPBI  SIBIIAIOTCS  BBIHOCHBIMH M KPEIATCS Ha METAUTMYSCKOW WM MarHUTHON
noBepxHocTH. KonmdecTBo oceil u3MepeHHs] JaTdydka TIOJOKEHUS paBHO 3, JMarazoH
m3MepeHui nmo kaxaon u3 oceit X, Y um Z cocraBmser oT 0 mo 360 rpan. Komrmekt
COIMYTCTBYIOIIUX 3JIEMEHTOB JIsi IKCIEPUMEHTOB MO MeXaHuKe. KOMIUIEKT COMyTCTBYIOIIMX
AJIEMEHTOB ISl JKCIEPUMEHTOB IO MOJEKYIsipHOW ¢u3uke. KoMIIIEKT CcOmyTCTBYIOMUX
AIIEMEHTOB MJIS SKCIIEPUMEHTOB IO ANEKTPOAMHAMUKE. KOMIIEKT COMyTCTBYIOMIMX SJI€MEHTOB
JUTISL DKCTIEPUMEHTOB TIO OTITHKE.

Copeprxanue nporpaMmbl
7 kiacce

Beenenue. Beognoe 3anstue. Llenu u 3amaun kypca. TexHuka 6€30MacHOCTH.



PoJib 3KCepuMeHTa B :KM3HM YeJI0BeKa.

Teopus: U3yunth OCHOBBI TeopuM mnorpemHocTei. IlorpemHocTH OpsMBIX U KOCBEHHBIX
U3MEPECHMM, MAaKCHUMaJbHAs IIOIPEIIHOCTh KOCBEHHBIX HW3MEPEHMM, Yy4eT IOrPEIIHOCTEN
u3MepeHuil npu noctpoeHuu rpaduxos. IlpencraBineHue pesysnbTaToB M3MepeHHH B (opme
TaOJIUIl ¥ TPAPUKOB.

[TpakTuka: OCHOBBI TEOPUH MOTPELIHOCTEH NMPUMEHATh IPU BBITOJHEHUN HKCIEPUMEHTAIBHBIX
3aj1a4, IpakTHUeCKuX pabor (¢ mcmoib3oBaHueM obopynoBanus «Touka pocray)
XapaKkTepuCTUKA OCHOBHBIX BUJIOB JI€ATEILHOCTH:

[TpuBOoANTE TpUMEpPHl OOBEKTOB M3ydeHUs GU3UKU (Ppu3nueckue siBieHHs, (Pu3nyeckoe Teo,
BEIIECTBO, (Qu3nueckoe mozie). Habmogate U aHamu3upoBaTh (U3MYECKHE  SIBICHUS
(puxcupoBaTh M3MEHEHHUSI CBOWCTB OOBEKTOB, CPAaBHUBATh UX M 0000maTh). [lo3HakOMUTBCS €
9KCHEPUMEHTAJIbHBIM METOAOM HcclefoBaHus npupoasl. COopka MpUOOPOB U KOHCTPYKIHMM.
Hcnonb30BaHue HM3MEPUTETbHBIX NPHOOpPOB. BrINONHEHHE J1a0OPATOPHBIX M MPAKTHUYECKHX
pabot. JluarnocTuka u ycTpaHeHHe HEUCIIPaBHOCTEN

npuOopoB. BricTpanBaHue rumoTe3 Ha OCHOBAHUN MMEIOIIUXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE U HEpaBHOMEpPHOE JBIKEHUE. | 'paduyeckoe MpeACcTaBICHUE ABUKCHUSI.
Pemenue rpaduueckux 3angau, pacueT MyTH M CPEHEH CKOPOCTH HEPAaBHOMEPHOT'O JIBUKEHHUS.
[Tonstne muepumu W wHEpTHOCTU. LlenTpoOexnas cuna. [lpuMeHeHWe MaHHBIX (PU3MUYECKUX
HOHATHUH B KU3HEIEATEILHOCTH yesioBeka. Cuiia ynpyrocTH, Cujia TpeHHs.

[Ipaktuka: MccnenoBanue 3aBHUCMMOCTH CHJIBI YIPYTOCTH, BO3HHMKAIOIIEH B TpPYXHHE, OT
creneHu jaepopmanuu npyxuHbl. OnpeneneHue koddduimeHta TpeHus Ha TpuOOMmerpe. (¢
HCI0JIb30BaHUHEM 00opynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIbI HOPMAJIbHOTO JAAaBJICHMUS.

XapakTepuCcTUKa OCHOBHBIX BHJIOB JICSATEIILHOCTH:

Amnanu3z tabnun, rpagukos, cxeM. [Torck o0ObsicHeHUs HabMOAaeMbIM cOObITUAM. OnpeneneHue
CBOWCTB MPHOOPOB IO YepTeKaM M MOZENSIM. AHAIN3 BO3HUKAIOMIMX MPOOIEMHBIX CHUTYaIHi.
N300pakaTb CUCTEMY KOOpPAMHAT, BbIOMpPATh TEJIO OTCUETAa U CBS3BIBATH €r0 C CHUCTEMOM
KoopauHaT. Mcnonp30BaTh CUCTEMY KOOPIHMHAT IJISi M3YUEHHs TPSMOJIMHEWHOTO BMKECHUS
tena. COopka mnpuOOPOB U KOHCTPYKIMH. Vcrmonb3oBaHuME W3MEPUTENBHBIX NPHOOPOB.
Boinonnenue 1abopaTOpHBIX U MPAKTUYECKUX padoT (C ucrosnb3oBaHueM 00opyaoBanus «Touka
pocTa»). JlnarHocTuka M ycTpaHeHUe HEeHCIpaBHOCTEW MpuOOpoB. BricTpanBaHue rumore3 Ha
OCHOBAHMHW MMEIOIUXCS TaHHBIX. KOHCTpyHpoBaHue u MoJienMpoBanue. Brimonnenne 3aganuii
[0 YCOBEpIIEHCTBOBAaHUIO MpuOOpoB. Pa3paboTka HOBBIX BapHaHTOB OMBITOB. PazpaboTka u
IIPOBEpPKAa METOJUKU SKCIEpPUMEHTaIbHOU padoThl. PaboTa B MamibIx rpymnmnax. AHaIU3UPYIOT,
BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, aeicTus. IlpeacraBnenue pe3ynbTaToB MapHOM,
TPYIIIOBOW JIEATEIIFHOCTH. Y4YacTHEe B JHAlIOre B COOTBETCTBHHM C MPAaBHJIAMH PEYEBOTO
MOBEJICHMUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, ruapocTaTMYecKoe IaBlIeHHE, COOOIIAIOIINEcs
COCYIIbI, THJPABIHYECKUE MAIITHHEI.

[IpakTuka: 3agaud: BBITAJIKHMBAIOIIAS CHJIA B Pa3IMYHBIX CHCTEMax; HpUOOpHl B 3aaadax
(coobOmaromnmmecs: COCybl, THAPABINYECKAE MAIIMHBI, PblYard, OJOKH). DKCIepUMEHTATbHBIE
3aJaHu:

1 )u3mepenue cunsl Apxumena,

2)uzMepeHrue MOMEHTa CHJIBL, IEHCTBYIOIIETO Ha phlyar,

3)uzmepenue pabOTHl CHIIBI YINPYTOCTH TPH TMOIBEME TIpy3a C MOMOIIBIO IOJBHXHOTO WIIH
HETOABIKHOTO 0JI0Ka (€ McmoJib30BaHHeM o0opynoBanus «Touka pocTay)

XapaKkTepuCTUKA OCHOBHBIX BUJI0B JI€ATEILHOCTH:

Ananu3 Tabmuu, rpaduxos, cxem. Ilouck oObsicHeHus HaOmogaeMbiM coObiTusIM. COOpka
npuOOpPOB W KOHCTPYKIMHA. Vcmonp30BaHWE W3MEPUTEIBHBIX NpHUOOPOB. BrimomHeHue
71a00paTOPHBIX U MPAKTHYECKUX PaboT. J[narnoctika u ycTpaHeHHuEe HEMCIIPABHOCTEH MprOOpOB.



BoicTpanBaHue rumore3 Ha OCHOBAaHMU UMeEOUMXcAd JaHHBIX. KoHcTpynpoBaHue u
MojenupoBaHue. Pabora B ManbIx rpynnax. AHaJIU3UPYIOT, BBIOMPAIOT 1 00OCHOBBIBAIOT CBOE
pewenue, neuctBus. lIpeacraBineHne pe3ynbTaTOB IMAPHOW, TIPYNIOBOM JEATEIBHOCTH.
[ToaroroBka cooOmieHWH M AOKIAIOB. Y4yacTHE€ B JUalore B COOTBETCTBUM C IIPaBUIIAMHU
pEYeBOro MOBEICHMUS.

Craruka.

Teopus: bnok. Peryar. PaBHOBecue TBepAbIX Tel. YCIOBHS paBHOBECUS. MOMEHT CHIIBI.
ITpaBmiio momentoB. LlenTp Tskectn. MccimenoBaHume pasiMyHBIX MEXaHMYECKHX CHCTEM.
KoMOuHMpoBaHHbBIE 3a]1a41, UCIIOJIb3Ysl YCIOBUS PABHOBECHS.

[Tpaktuka: M3roroBneHue padoTaroiieil cucTeMbl OJIOKOB.

XapakTepucTUKa OCHOBHBIX BUJOB JI€ATEIBHOCTH:

Amnanu3 tabnui, rpadukoB, cxeM. [Tonck oObscHeHUS HaOIIOgaeMbIM COOBITUSIM. OmpeaeieHne
CBOWCTB MPUOOPOB IO YepTek)aM M MOAEIAM. AHAIN3 BO3HUKAIOIINX MPOOIEMHBIX CHTYalUH.
HaOnromate pgeilicTBHME HPOCTHIX MexaHu3MoB. Ilo3HakoMuThCsl ¢ (U3MYECKOH MOEIbIO
«abcomoTHO TBEPIOE Tenoy». Pemarp 3ajaun Ha MPUMEHEHUE YCIOBHsA (IIPaBHUiIa) PaBHOBECHUS
pbruara. IlpumensTs ycnoBue (IpaBUiIO) paBHOBECHs pbluara JUisi OOBSICHEHUS JIeHCTBUSA
pa3MYHBIX WHCTPYMEHTOB, HCIIOJIB3YeMbIX B TeXHUKE M B ObITy. COOpka mnpuOOpoB u
KOHCTpYKLUH. Vcrosnb30BaHHEe HM3MEPUTEIbHBIX NPHOOpPOB. BrinonHeHHe 1a00paTOpHBIX U
IPAKTUYECKUX paboT. JluarHoctuka u

yCTpaHEHUE HeucnpaBHOCTell MpuOOpoB. BeicTpauBaHue IunoTe3 Ha OCHOBAaHUM HMEIOILUXCS
JTAHHBIX. Koncrpynposanue 51 MOJCIINPOBAHUE. Beinonuenue 3a1aHUI o
YCOBEpPLIEHCTBOBaHUIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB oONbITOB. Pa3paboTka u
IIPOBEPKA METOJUKHU SKCIIEPUMEHTAIbHONU PaOOTHI.

PaGota B ManbIx rpynmax. AHaIU3UPYIOT, BBIOUPAOT M OOOCHOBBIBAIOT CBOE pELICHHE,
nercreus. [IpencraBneHue pe3ysbTaTOB IMApHOM, TIPYNIIOBOM AesTenbHOCTH. IloaroroBka
cooOuieHnit 1 1oki1aa0B. OCyIECTBIAIOT CaMOOLIEHKY, B3aUMOOLIEHKY AESITeIbHOCTH. YUyacTHue
B IMAJIOTe B COOTBETCTBUU C IIPABUJIAMH PEYEBOTO MTOBEICHUS.
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TenoBble sBJICHUS.

TennoBoe pacmmpenue ten. [Iponeccsl IIaBieHns U OTBEPACBAHUSA, UCITAPEHUS U

KoHAeHcanuu. Temonepenaya. BiiaxxHOCTh BO3JyXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncrpauuu: 1. Habmonenue tasHusg napaa B Boje. 2. CKOpPOCTH HCHApEeHUs pa3IMYHbIX
xunkocted. 3. TeroBsle nBUrarenu Oymaymiero.

Jlabopamopnwsie padomui (¢ ucnosib30BaHueM 00opyaoBanus «Touka pocray):

1. V3MeHeHus AMUHBI Telda MpPHU HArpeBaHUUM M oxXJaxiaeHuH. 2. OTiamMBKa mapauHOBOTO
congaruka. 3. HaOmronenue 3a miaBieHueM Jyipaa 4. OT 4ero 3aBUCHUT CKOpPOCTb HCHapeHUs
xunkoctu? 5. HaOnroieHue TerionpoBOAHOCTH BOJIBI U BO3/1yXa.

XapakTepHucTuKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH:

CamocrosTenbHO (OPMYIHPYIOT IO3HABATEIbHYIO 3a/adyy. YMEIOT C IOMOIIBIO BOIPOCOB
noObIBaTh ~ HejocTarollyto uHpopmanuioo. Mcnonp3oBaHue HM3MEpUTENbHBIX — MPHUOOPOB.
BoimonHenne 11abopaTOpHBIX M MpaKkTHUYeCKuX paboT. JlmarHocTMka ¥ yCTpaHEHHE
HEUCHpaBHOCTEN mpubopoB. BricTpanBaHue TUIIOTE3 HAa OCHOBAHWU HMEIOLIUXCSA JIaHHBIX.
KoHcTpynpoBaHnue 1 MOAEINPOBAHHUE.

BrimontHeHNE 3aaHuii IO yCOBEPIIEHCTBOBAHHMIO MPUOOpPOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepKka METOIUKU SKCIIEpUMEHTaTbHOU paboThl. Pabora B Maibix
rpynnax. AHaJIU3UPYIOT, BBIOMpPAlOT M  OOOCHOBBIBAIOT CBOE  pElLICHUE, JeHCTBUSL.



IIpencraBnenue pe3ysibTaToB IApHOW, TIPYNIIOBOM JCATENBHOCTH. Y4YacTHE B JHAIIOTE B
COOTBETCTBUU C IIPABUIIAMH PEYEBOIO ITOBECHUS.

DileKTpUYeCKHe SIBJICHHUS.

Muxkpomup. Mojsenu atoma, cyuiectBoBanine 10 Hadana XIX. MicTopust OTKPBITUS U IEUCTBUS
rajpBaHUYECKOro sneMeHTa. Mcropus co3manus snexTpodopHoil mammubl. OneiTr BombTa.
DJIEKTPUUYECKUH TOK B DJIEKTPOJIUTAX.

JemoHcTpauuu: (¢ ucnosab3oBanneM obopynosanus «Touka pocray)

1. Mogenu atomoB. 2. ['agpBaHMYECKHE AJIEMEHTHI. 3. DieKTpodopHON MamuHbl. 4. OnbITH
Bouibra u ["asibBanm.

Jlaboparopubie pabotsl: 1. Co3gaHue raabBaHUYECKUX AJIEMEHTOB M3 MOAPYYHBIX CPENCTB. 2.
DNEKTPUUECKUH TOK B )KUJKOCTSIX CO3JaHMSI «30JI0TOTO KIIFOUUKA) .

XapakTeprucTruKa OCHOBHBIX BUJOB JI€ATEIIbHOCTH:

YpaBistoT cBOEH MO3HABATEILHON M Y4eOHOU IEATEIBHOCTHIO TOCPEICTBOM TOCTAHOBKH
uesneil, MIaHUPOBAaHUS, KOHTPOJIL, KOPPEKUMHU CBOUX JCHCTBUH U OLIEHKUM YCHEIIHOCTU
ycBoeHusl. CpaBHHMBAIOT CIOCO0 W pPE3ylbTaT CBOMX JCHCTBUHA € 0OpasloM - JIUCTOM
conpoBoxkaeHus. OOHapykuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI  OTKIOHEHUU.
OcCy1IeCTBISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTpPOJIb. Vcronb30BaHne M3MEPUTEIbHBIX MPUOOPOB. BeimonHeHne 1abopaToOpHBIX U
MpakTUYeCKuX padot. JlnarHocTuka M ycTpaHEHHWE HEUCIpPaBHOCTEN MpuOOpoB. BricTpanBanue
TUIIOTE3 HA OCHOBAHUM UMEIOLIUXCS JaHHBIX. KOHCTpynpoBaHue U MOJIeTMPOBaHUE.
DJIeKTPOMArHUTHbIE SIBJICHUS.

MarnutHoe mozne B BemiectBe. MarHutHas aHomanus. MaruutHele Oypu. PazHoBuaHOCTH
AIIEKTPOU3MEPUTEIBHBIX IPUOOPOB. Pa3HOBUIHOCTH ANIEKTPOABUTATENIEH.

HemoncTpauuu (¢ ucnojib3oBanuem odopynoBanus «Touka pocray»):

1. HarnsaHOCTh MOBEIEHUSI BEMIECTB B MAarHUTHOM T110J1€. 2. [Ipe3enTanun o

MarHUTHOM ToJie 3eMJIM M O MAarHuTHeix Oypsax. 3. JleMoHcTpamusi pa3HOBUAHOCTEH
AIEKTPOU3MEPUTENBHBIX TPUOOPOB. 4. HarnmsaqHoCTh pa3sHOBUIHOCTEH SIEKTPOIBUTATEIIECH.
Jlaboparopusbie paboTsl: 1. MccnenoBanue pa3nuyHbIX dJIEKTPOU3ZMEPUTENBHBIX TPHOOPOB.
XapakTepHucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH!

VYrpaBnsioT cBoell MO3HABaTENbHON M y4eOHOM MEeSATENbHOCTHIO TMOCPEACTBOM TOCTAHOBKHU
Henel, IUIAaHUPOBAHUS, KOHTPOJIA, KOPPEKLUUH CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBoeHHs. CpaBHHMBAIOT crocod U pe3yiabTaT CBOMX JACUCTBUM ¢ 00pa3noM - JHCTOM
conpoBoxaeHus. OOHapyKXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MNPUYMHBI  OTKJIOHEHUH.
OcCylIecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcrouHnky cBeTa: TEIJIOBBIE, JOMHUHECIIEHTHBIE, WCKYCCTBEHHBIE. 3roToBieHHME Kamepsbl -
00CKypa W HCCIIEIOBaHUE W300paXKCHHSI C MOMOIIBI0 MOeIH. MHOTOKpaTHOE H300pakeHue
IIpeIMeTa B HECKOJIBKUX IUIOCKUX 3€pKajiaX. M3roTOBUTH MEPUCKON U C €70 IOMOIIBIO IIPOBECTH
HaOmoneHus. IIpakTuyeckoe UCHOIb30BaHUWE BOTHYTHIX 3€pKaji. 3pUTENbHbIE WIUTIO3UH,
MIOPOKIaEMBbIE

npejaomiieHueM cBeta. Mupaxu. Pa3zButue BOJTOKOHHON ONTUKU. VICIOJIb30BaHUE 3aKOHOB CBETA
B TEXHUKE.

JemMoncTpanyu (¢ ucnojib3oBanuem odopynosanus «Touka pocray)

1. Pasnuynble NICTOYHHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKIX

MIOCKUX 3epkanax. 3. M3o0pakeHne B BOTHYTHIX 3epkanax. 4. Mcrmonp3oBaHHE BOJOKOHHOM
ONTHUKU. 5. YCTpoiicTBO poTOanmapaToB, KHHOIIPOEKTOPOB, KAJIEH0CKOTIOB.

JlaGopaTtopubie paboThl: 1. M3rotoBnenne kamepsl - 00CKypa U HCCIEOBaHUE M300paKEHUS C
nomouipto Mozenu. 2. IlpakTuueckoe mNpuMeHEHHE IUIOCKUX 3epkai. 3. Ilpaktuueckoe
MCIIOJIb30BaHNE BOTHYTHIX 3epkail. 4. M3roToBieHue mepuckona v HAOMIOACHHS C MOMOIIbIO
MOJIEIIH.

XapakTeprucTUKa OCHOBHBIX BUOB JI€ATEIbHOCTH:



VYHOpaBisioT CcBOEH IMO3HABATEIbHOH M y4eOHOW MAEATENbHOCTBIO MOCPEICTBOM IOCTAaHOBKU
uesnei, I[UIAaHUPOBAaHUSA, KOHTPOJIA, KOPPEKUMU CBOUX JEUCTBUI M OLEHKH YCHEIIHOCTH
YCBOCHHUS. BBIIENSIIOT U QOpMYIHPYIOT MO3HABATEIBHYIO II€]b. BBIICISIOT KOTHMYECTBECHHBIC
XapaKTepUCTHUKU OOBEKTOB, 3a/JaHHble cioBaMu. [IpMHMMAOT mO3HABaTeNbHYIO Ledb U
COXPaHSIOT €€ MPHU BBITOJIHEHUN

y4eOHbIX AercTBUA. OCO3HAIOT CBOM JeHCTBUS. MIMEIOT HaBBIKM KOHCTPYKTHBHOTO OOIICHUS B
MaJIbIX Tpymmnax.

Yesi0BeK U npupoaa

ABTOMaTHKa B Halel >xu3HU. [IpruMepsl UCIONB30BaHUSI aBTOMAaTHYECKUX YCTPOMCTB B HAyKe,
Ha mpousBojacTBe M B ObiTy. CpeactBa cBs3u. Paano u TeneBuieHue. AJbTepHATHUBHBIC
WUCTOYHUKHU dHEpruu. Busl anexTpoctanmii. Heo0XoauMoCTh SKOHOMHU MPUPOIHBIX PECYPCOB
U HCIIOJIb30BAaHHUS, HOBBIX JKOJIOTMUHBIX M Oe3omacHbIX TexHojorui. Hayka m 6e3omacHOCTb
JIIOJICH.

HemoncTpanuu: 1. poromarepualibl U Claiabl Mo Teme.

JlaboparopHubie paboTsl: 1./3yuenue nelicTBUN CPEICTB CBS3H, PAIUO U TEICBHICHUS.
XapakTepucTruKa OCHOBHBIX BUOB JI€ATEIbHOCTH:

CamMocTosATeIbHO  (GOPMYJIMPYIOT —IMO3HABATEIBHYIO 3amady. YMEIT (MU pPa3BUBAIOT)
CIIOCOOHOCTH C MOMOIIBI0 BOIPOCOB J1I0OBIBATh HEIOCTAOILYIO HH(POPMAITHIO.
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Kunemaruka

CniocoObI onucanusi MexaHuueckoro asumxenus. Cuctema orcyera. [Ipsamonuneiinoe ABMXeHUE.
IIpssMonMHENHOE pPAaBHOMEPHOE MABMKEHHE II0 IUIOCKOCTH. llepememieHne u CKOpPOCTh INpU
PaBHOMEPHOM IPSIMOJIMHENHOM JABM)KEHHH IO IUIOCKOCTH. (OTHOCHTENBHOCTH JIBMIKEHUS.
Cnoxenue paBwxeHuid. [lpuHIUMN He3aBUCMMOCTH JBWXKeHUU. KpuBonmHelHoe IBUKEHUE.
JIBikeHue Tena, OpOIIEHHOrO IMOJ YIJIOM K TOPHU30HTY. PaBHOMepHOe JBMKEHHE IO
OKPYXHOCTH. YTi0Bas ckopocTk. [lepuon u yactora BpameHus. CKopocTb

Y YCKOPEHHE ITPH PABHOMEPHOM JIBUYKEHUH 110 OKPYKHOCTH.

Jlabopamopusie pabomul (¢ ucnoab3oBanueM odopynoBanus «Touka pocray):

N3yueHue ABM>KEHUS] CBOOOIHO MaJArOIIEro Tea.

N3ydeHne ABUKEHUS 110 OKPYKHOCTH.

[TpuMepHbIe TEMBI IPOEKTHBIX M UCCIIEA0BATENBCKUX padoT:

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS INPH HUCIOJIb30BAaHUHU TpeHaxepa «Oeromas
JIOPOKKay.

HcTtopuueckasi peKOHCTPYKIMS OMNBITOB [anuies Mo ONpeneieHui0 YCKOpeHHs CBOOOJHOTO
NaJCHUS TE.

[TpunHIMIIBI paOOTHI TPUOOPOB I U3MEPEHUS CKOPOCTEN U YCKOPEHHI.

[TpumeHeHne CBOOOTHOTO MaIeHUs IS M3MEPEHUS peaKIuy YelloBeKa.

Pacuer TpaekTopun nBHKEHHU NTepcoOHaXel paccka3zos P.Pacmo.

XapakTepuCTUKAa OCHOBHBIX BHUJOB JEATEIBHOCTH: YTEHHE U OOCYXKJEHHE TEeKCTa CTaTel
MHTEPHET-CAaTOB, 00CYX/IE€HHE NOKIaJ0B U TMPE3CHTAllMi, COCTAaBI€HHWE W pelIeHHe 3ajad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JAunamuka

WNuepunanpHele cuctemsl orcuera. Cuna. 3akonsl HeroToHa. JIBMkeHME Tena MOJ JE€HCTBUEM
HECKOJIbKUX CHJI. [IBHMKEHHE CUCTeMbl CBSI3aHHBIX Tel. J[MHaMHKa paBHOMEPHOIO JIBHKEHUS
MaTepuaibHOW TOUKH IO OKpYxHOCTU. Kitacchl cui. 3akoH BCEMUPHOTO TArOTEHUs. J{BHykeHue
naHeT. ICKyCCTBEHHBIE CITyTHUKHU.

Conneunas cucrema. Mcropus passutus npeacrasieHuil o Beenennoil. CTpoeHue U 3BOIIOLUS
Bcenennoit.

Jlabopamopuvie pabomul (¢ ucnoab30BaHueM 00opynoBanus «Touka pocray):



N3mepenne wmacchl Tejda C MCIOJIB30BAaHUEM BEKTOPHOTO pa3ioKeHus cuibl. HM3yueHue
KMHEMaTUKU U JUHAMHKU DPABHOYCKOPEHHOrO [BIKEHHUS (HA MpUMEpe MalluHbl ATBYZAA).
N3ydenune TpeHus: CKOJIbXKEHUA.

[TprMepHBIE TEMBI TPOEKTHBIX U UCCIIEOBATEIHCKUX PabOT:

Hcropuueckas pekOHCTpYKIUs onbIToB KynoHa 1 AMOHTOHA 1O ONPEEICHUIO BEJIMUYUHBI CUITbI
TPEHUs CKOJIbXeHUs. [IepBble HCKyCCTBEHHBIE CITyTHUKH 3€MJIU.

Kak ornuyatorcs MexaHu4eckre Impolecchl Ha 3eMile OT MEXaHMYECKUX MPOIIECCOB B KocMoce?
Tena Conneunoi cucteMbl. OTKpPBITHSI HA KOHYUKE TIepa.

XapakTepucTuka OCHOBHBIX BHJIOB JICSITEIILHOCTU: YUTEHHE M OOCYXKIEHUE TEKCTa CTaTeu
WHTEPHET-CATOB, 00CYXKJIEHHE MOKJIAaJ0B W MPE3CHTAllMi, COCTAaBICHUE M pEUIeHHE 3ajady,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Nmnyabe. 3aK0H COXpaHEeHUS UMITYJIbCA

Wmnynec. V3MeHeHue ummynbca MarepuaibHOM Touku. Cucrema Ten. 3aKOH COXpaHEHUS
MMITyJIbCA.

[IpumepHBIe TEeMBI TPOESKTHBIX U UCCIIEIOBATEILCKUX PabOT:

PeaktuBHoe nBuxenue B mpupojie. Paccnemoanue JITII ¢ moMomipro 3akoHa COXpaHEHUS
MMITYJIbCA.

XapakTepucTUKa OCHOBHBIX BHJIOB JESTEIBHOCTH: UTEHHE U OOCYXKIEHHE TEKCTa cTare
WHTEPHET-CANTOB, OOCYXJCHUE TOKIAJO0B W MPE3CHTAIMH, COCTaBJICHUWE M PEIICHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no dusuke).

Craruka

PaBHoBecue Tenia. MOMEHT cuiibl. Y CIIOBHS paBHOBECHs TBEpAOro Tena. [IpocTeie MeXaHU3MBI.
JladopaTopHblie padoThl (¢ MCNOJb30BaHUEeM 000pyaoBanus «Touka pocray):

Omnpenenenue HEHTPOB MacC Pa3IUYHbIX TN (TpU Crocoba).

[TpumepHBIe TEMBI TPOESKTHBIX U UCCIIEIOBATEILCKUX PA0OT:

[IpumeHeHHe TPOCTHIX MEXAaHM3MOB B CTPOHMTENBCTBE: OT 3EMIIIHKH J0 Hebockpeoba.
WccnenoBanne KOHCTPYKIIMHU BEIOCUTIE A,

XapakTepucTUKa OCHOBHBIX BHJIOB JESATEIBHOCTH: UTEHHE W OOCYXKJIEHHE TeKCTa crare
WHTEPHET-CANTOB, OOCYXICHUE IOKIAJO0B W TMPE3EHTAIMH, COCTaBICHWE WM PEIICHHE 3ajad,
oOcyxeHue croco6oB perieHus (moaroroska k OI'D no usuke).

Mexannuyeckue Kojae0aHUsI U BOJTHBI

Mexannueckue konebanusa. IIpeoOpa3oBaHue »HHEPrUM TpPU MEXaHUYECKHUX KOJIeOaHMSIX.
Marematuueckuii ¥ TPYKUHHBIM MasTHUKH. CBOOOJHBIC, 3aTyXarollMe W BBIHYXICHHBIC
konebanus. Pezonanc. Mexanndyeckue BoJIHBL. J[TMHA 1 CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopmusie pabomul (¢ ucnob3oBanueM odopynoBanus «Touka pocray):

W3ydeHue koneOaHu HUTSIHOTO MasiTHUKA.

[TpumepHBIE TEeMBI TPOSKTHBIX U UCCIIEIOBATEIHLCKUX PA0OT:

CtpyHHBIE My3bIKaTbHbIE HHCTPYMEHTHI. KonebaTenpHbie CUCTEMBI B IPUPOJIE U TEXHUKE.
XapakTepucTUKa OCHOBHBIX BHJIOB JIESITECIBHOCTH: YTEHHE M OOCYXIEHHE TEKCTa CTaTeu
WHTEPHET-CATOB, OOCYXJICHUE MOKJIAJ0OB U TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocodoB pemienus (moaroroska k OI'D no duzuke).

DJIeKTPOMArHUTHBIE K0JIeOAHNS U BOJHbI

[Tepemennsrit anexTpudeckuii Tok. KonebarenbHpiii KOHTYp. BeiHYX)eHHBIE 1 CBOOOIHBIE DM
Kosiebanusi. DM BOJHBI U UX CBOMCTBA.

[IpumepHBIE TEeMBI TPOSKTHBIX U UCCIIEIOBATEIHLCKUX padoT:

[IpuHuunel paguocBsizu U TeneBUleHUs. BnusHue DM u3nydeHHil Ha JKUBBIE OpPraHU3MBL
N3rotoBiieHne yCTaHOBKY ISl AEMOHCTPALUK ONBITOB 10 DOMU.

OnextpoMarauTHoe uznydenne CBY-neun. Mcropudeckast peKOHCTPYKLUS ONBITOB AMIIEpa.
XapakTepucTUKa OCHOBHBIX BHJIOB JESTEIBHOCTH: UTEHHE U OOCYXKJIEHHE TEKCTa cTarel
WHTEPHET-CATOB, OOCYXJICHUE MOKIA0OB U TPE3CHTAllMd, COCTABICHHWE W peIICHHE 3ajad,
obcyxaeHue crnocoooB pemieHus (moaroroska k OI'D no ¢uzuke).

OnTuka



Ucrounuku cBera. [leficTBusl cBeTa. 3aKOH MPSAMOJIUHEHHOIO pacHpoCTpaHEHUs CBETa. 3aKOH
oTpaxkeHus ceera. [locTpoenue n300pakeHuil B INIOCKOM 3€pKaJie.

3aKOH IMIpPEJIOMJIEHUS CBETa Ha IUIOCKOW TIpaHULE JBYX OJHOPOJIHBIX IHPO3pauHbIX CpEL.
[Ipenomnenue cBera B nmpusme. Jucnepcus cBeta. SIBIeHUE NMOJHOIO BHYTPEHHETO OTPaKEHUSI.
JIunzel. Tonkue nuH3bl. [locTpoeHne M300pakeHU, cO3/1aBaeMbIX TOHKHMH JIMH3aMHU. a3 u
3penue. Onrtuyeckue npudopkI.

Jlabopamopuvie pabomul (¢ ucnob30BaHueM 00opynoBanus «Touka pocray):
DKCIepuMEHTaIbHas IPOBEPKA 3aKOHA OTPAKEHUSI CBETA.

W3mepenue nokasaress IpesioMIICHUs BOBL.

H3mepenne poKycHOro pacCTOsHUS COOUPAIOIIEH JTMH3BL.

[TpriMepHBIE TEMBI TPOEKTHBIX U UCCIIENOBATEIBCKUX PabOT:

Hcropus ucciie1oBaHus CBETOBBIX SIBJICHUMN.

Hcropuueckas peKOHCTpyKLHs Teseckona [Manuies.

N3roroBienune KaaeiaocKora.

XapakTepuCTUKa OCHOBHBIX BHJIOB JESATEIBHOCTH: UTEHUE U OOCYXKJEHHME TEKCTa CTaTel
MHTEPHET-CATOB, 00CYXJIECHUE [OKJIAJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢usmke).

®du3znka aTOMA U ATOMHOT0 SI/Ipa

Crpoenue aroma. [lornomnienue u ucnmyckanue cBera aromamu. OnTuyeckue CreKTpbl. OMbBITHI
Pesepdopna. [Inanerapnas moaens aroma. CTpoeHHE aTOMHOTO sjipa. 3apsioBO€ U MaccoBOE
yhucia. SnepHble CUibl. DHEPrus CBSI3M aTOMHBIX S7€p. 3aKOH pPaJMOAKTUBHOIO pacnaja.
Anbda- u Oera-pacnansl. [IpaBuna cmemienus. SnepHsie peakiuu. JleneHue U CUHTE3 sIEp.
SAnepnas snepreruka. Mcrounuku sHepruu ConHua u 38e31. Perucrpanus saepHbIX U3ITy4eHUH.
BnusHue pannoakTUBHBIX W3JIY4EHUH Ha KUBbIE OpraHu3Mbl. [[o3umerpus. DKoloruyeckue
MPOOJIEMBI SIIEPHON YPHEPTETHKH.

[TpuMepHbIe TEMBI IPOEKTHBIX M UCCIIEA0BATENBCKUX padoT:

Hcropust nzydeHus atoma.

N3zmepenue KIIJ] conneuynoit 6atapeu.

HeBunumeble n3nyueHus B CHEKTPE HArpeThIX Tell.

XapakTepuCTUKAa OCHOBHBIX BHUJOB JIESITEIbHOCTU: YTEHHE U OOCYXKJEHHE TEeKCTa CTaTel
MHTEPHET-CAlTOB, 00CYX/IE€HHE JOKJIaJ0B W MPE3CHTAllMi, COCTAaBJIEHUE U pelIeHHE 3ajad,
oOcyxeHue croco6oB pemienus (moaroroska k OI'D no gusuke).

@®opMbl OpraHU3alui 00pa30BaTEIbHOIO MpolLecca:

- TpyNIOBasd;

- HHIUBUYyalbHasl;

- (hpoHTANBHAS.

Benyiue TexHomoruu:

Hcnonb3yroTcsi 3J€MEHThl CIEAYIOUIMX TEXHOJOTUH: MPOEKTHas, MpoOJIEMHOro OOy4YeHHs,
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOIO MBILIUICHUS, MPOOJIEMHOro AHasora,
UrpoBasl.

OcHoBHBIE METOIbI PaOOTHI HA 3aHATHH:

Benymmmu metogamu oOyuyeHHs SBISIOTCS: YAaCTMYHO-TIOMCKOBOW, METOJI MaTeMaTHYeCKOTro
MOJIEJTUPOBAHUS, AKCHOMAaTUYECKHI METOI.

@®opMBbI KOHTPOJIS:

Taxk Kak 3TOT Kypc SBJISI€TCS AOMOJIHUTENbHBIM, TO OTMETKA B OajlilaX HE CTaBUTCA.

VYyamumiics yduuTcs OIEHHMBaTh ce0s W JAPYrHMX caMm, 4YTO IIO3BOJISIET pPa3BUBAaTh YMEHUs
caMOaHajlM3a U CIOCOOCTBYET pa3BUTHUIO CAMOCTOSITEIBHOCTH, KaK CBOMCTBY JIMYHOCTH
yuanierocsi. BuisiBlieHHE TPOMEXYTOUHBIX M KOHEUYHBIX PE3Yy/IbTATOB YYAIIUXCS MPOUCXOAUT
yepes3 MPaKTUYECKYIO IeATEIbHOCTh; 3a4eTHbIE Pa0OTHI:

* TeMaThyeckas MoJ0OpKa 3a/ad Pa3IMYHOTO YPOBHS CIOXHOCTH C MPEACTaBICHUEM Pa3HBIX
METO/I0B pereHus B BHJI€ TEKCTOBOTO JOKYMEHTA, Mpe3eHTaluu, Q-
aHMMAaIlMH, BUJICOPOJIHKA Wil WeD - ctpanutisl (caiita)



* BBICTaBKa [IPOEKTOB, IIPE3EHTALINI;

* JIEMOHCTpALUsl SKCIEPUMEHTA, KaYeCTBEHHON 3a/laul ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BHJIE
OPUJIOXKEHUs, B TOM 4YHCJe, Npe3eHTaluel) OIMCaHMeM Ipolecca Ha 3aHATHH, (ecThBane
9KCHEPUMEHTOB; (PU3NYECKUE OJTUMITUA/IbI.

ILnanupyemsie pe3yJbTAaThl 0CBOCHHS NPOrPaMMbl BHEYPOUHOI JeATe1bHOCTH «PHU3HuKa
BOKPYT Hac» (C HCI0JIb30BaHMeM 00opynoBanus «Touka pocra») B 7-9 Kiaccax.
Peanu3zanus nporpaMmsl CIOCOOCTBYET JOCTHXKEHHUIO CIEAYIOIINUX PE3yJIbTaTOB!

JInyHoCTHEIE:

B cdepe TMYHOCTHBIX yHUBEPCAIbHBIX Y4eOHBIX I€HCTBUN ydyaluxcs:

* yueOHO-TI03HABATEIbHBI MHTEpEC K HOBOMY y4eOHOMY Marepuansy M crnocobam perieHus
HOBOMH 3a7a4u;

* OpUEHTAIMs Ha [NOHMMAaHME MPUYMH ycliexa BO BHEYUYEOHOW IEATEIbHOCTH, B TOM YHUCIIE HA
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3ysbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3y/IbTaTOB TPeOOBAHUAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH e TeIbHOCTH;
OO0yuarouuiics HOTYIUT BO3MOXKHOCTD [T (POPMUPOBAHHUS:

* BHYTPEHHEH IIO3UMIMM IIKOJIBbHMKA HAa YPOBHE IIOJIOXHUTEIBHOIO OTHOIIEHUS K WIKOJIE,
NOHMMaHHS HEOOXOJAMMOCTH YUYCHHUSI, BBIPAKEHHOTO B MpeoOIajaHny yuyeOHO-TI03HABATEIbHBIX
MOTHBOB;

* BBIPAXKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTUBALIUY YYEHUS;

* YCTOMUMBOro yueOHO-I103HABATEIbLHOIO HHTEpPECa K HOBBIM OOLIMM crioco0am pereHus 3a/1ad.

MeTanp CIMCTHBIC!

B cdepe perynsTUBHBIX YHUBEPCATBHBIX YUEOHBIX TEHCTBUIN ydaluxcs:

* IJIAHUPOBATH CBOM JECUCTBUA B COOTBETCTBUU C IOCTABJICHHOW 3aJa4€ll W YCJIOBUSAMHU €€
peanu3anuu, B TOM YKCIIe BO BHYTPEHHEM ILJIaHE;

* YYUTHIBATh YCTAHOBJICHHBIE TTPaBUJIa B TUIAHUPOBAHUM U KOHTPOJIE CITOCO0a PEIICHHS;

* OCYIIECTBIISITh UTOTOBBII M MOIIATOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OLICHUBATh MPABWJIHHOCTH BBITIOJIHEHUS JCUCTBUS HAa YPOBHE aJCKBATHOW PETPOCHEKTHBHOMN
OIICHKU COOTBETCTBHSI PE3yJIbTaTOB TPEOOBAaHUSAM JAaHHOMW 3aJ]a4d U 33J]a4HOM 00s1acTu;

* aNeKBaTHO BOCIPUHUMATH NPEIJIOKEHHS U OICHKY YYHMTENIel, TOBAapHUILEH, pOAHUTENeH |
JIpYTUX JIIOAEH;

* pa3nyaTh Crocod U pe3yabTatr JEHCTBUS.

OOy4aronuiicst MOJTyIUT BOZMOKHOCTh HAYUHTCS:

* B COTPY/IHHYECTBE C YUUTEJIEM CTaBUTh HOBBIC YUCOHBIE 3a1a4H;

* IPOSIBJISITH TO3HABATEIHHYIO HHUITUATHBY B YU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEIPHO aJICKBaTHO OIIEHWBATh IMPABUILHOCTh BBITOJTHEHUS JEHCTBHS W BHOCHTH
HEOOXOUMBbIE KOPPEKTHUBHI B HCIIOJIHEHHWE KaK IO XOJIy €ro pealn3aliy, TaKk U B KOHIIE
JICUCTBUS.

B cdepe no3HaBaTenbHBIX YHUBEPCAIBHBIX YI€OHBIX ASHCTBHIA yUaIMXCS:

* OCYIIECTBIATHh MOUCK HEOOXOAMMOU WH(GOPMAIUHU 71l BBIMOJTHEHUSI BHEYUYEOHBIX 3aJlaHUN C
UCTIONIb30BaHUEM Y4eOHON IUTEpaTypbl U B OTKPHITOM HWH(OPMAIMOHHOM MPOCTPAHCTBE,
SHIMKIIONIENHM, CHPABOYHUKOB (BKJIIOYAs DJICKTPOHHBIC, HHU(PPOBBIE), KOHTPOIUPYEMOM
npocrtpancTse MHTEpHETA;

* OCYIIECTBJIATH 3aMHCh ((UKCAIMio) BEIOOPOUYHON MH(OpManuu 00 OKpyXKarolmeM MHUpe U O
ceOe caMoM, B TOM 4HucIIe ¢ momolibio nHeTpymenToB UKT;

* CTPOUTH COOOIIIEHHUS, IPOEKTHI B YCTHON M MUCbMEHHOI QopMme;

* MPOBOJIUTH CPABHEHUE U KJIACCU(DUKAIIHIO TI0 33JJaHHBIM KPUTEPHSIM;



* YCTaHABJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U B U3y4aeMOM KPYT'e SIBJICHUI;

* CTPOUTH pacCyXIeHHs B (opMe CBA3M NPOCTHIX CYKACHUH 00 OOBEKTe, ero CTPOEHHUH,
CBOMCTBaX U CBS3aX;

OOyuarouuiics NOJyYUT BO3MOXKHOCTh HAYUUTHCS:

* OCYIIECTBIISITh PACHIMPEHHBIN MOMCK HHPOPMALUHU C UCIOIH30BAHUEM PECYPCOB OUOINOTEK U
cetu MuTepHerT;

* 3amMchiBaTh, (UKCUPOBaTh HHGOPMAIMIO 00 OKPYXKAOIIUX SBICHUSIX C TOMOIIBIO
nncrpymentoB UKT;

* OCO3HAaHHO U MPOU3BOJILHO CTPOUTH COOOIICHHS B YCTHON M MHCBMEHHOH (hopme;

* OCYLIECTBJIATH BBIOOP Hanbosee 3((EeKTUBHBIX CIIOCOOOB PELICHMs 3a/1ad B 3aBUCUMOCTH OT
KOHKDPETHBIX YCIIOBUH;

* CTPOUTH JIOTHYECKOE PACCYXKICHUE, BKIKYAIOIIECE YCTAHOBJICHHE NPUYMHHO-CIIEIACTBEHHBIX
CBs3€H;

* MOI'YT BBINTM Ha TEOPETHUYECKHH YPOBEHb DEILEHUS 3aJad: PEIICHHE IO OIpPEIEICHHOMY
IUIaHY, BJIAJIEHUE OCHOBHBIMU IPUEMAMM PEIICHUS, OCO3HAHUSA JESATEIIbHOCTH I10 PELICHUIO
3aJ1a4H.

B cdepe koMMyHHKAaTHUBHBIX YHUBEPCAIBHBIX yUEOHBIX NEHCTBHIA yJaIuXCs:

* aJCKBAaTHO MCIOJIb30BaTh KOMMYHMKATHBHBIE, IIPEXKIE BCErO - PEYEBBIE, CPEACTBA I
pelIeHHs pa3IMYHbIX KOMMYHUKATUBHBIX 337a4, CTPOUTh MOHOJIOTUYECKOE COOOIIEHHE, BIa/IETh
JMaJIOTHYecKoi (opMOl KOMMYHMKALUU, UCHOJb3Ysd, B TOM YHCJIE CPEACTBA U WHCTPYMEHTHI
HUKT u nucTaHIIMOHHOTrO OOIIEHHUS;

* JIOIIyCKaTh BO3MOXKHOCTb CYLLIECTBOBAHMS Yy JIFOAEH PA3IMYHbBIX TOYEK 3pPEHUS, B TOM UHUCIIE HE
COBIAJIAIONIUX C €ro COOCTBEHHOH, M OPUEHTHPOBATHCS HA IMO3UIMIO MapTHEpa B OOIICHUH U
B3alMOJCHCTBUY;

* YYMUTHIBATh pa3HblE MHEHUS M CTPEMHUTHCS K KOOPAMHALIMM PAa3IMYHBIX TMO3ULMHA B
COTpPYIHUYECTBE;

* popmMyIMpoBaTh COOCTBEHHOE MHEHUE U MO3ULIHUIO;

* IOrOBapUBaTHCS U MPUXOJIUTH K OOIIEMY PEIIEHUIO B COBMECTHON JIESITEIbHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJIKHOBEHHS] HHTEPECOB;

OOyuarouuiics NOJYyYUT BO3MOXKHOCTh HAYUUTHCS:

* YYUTHIBATh U KOOPAMHHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHOU MO3ULIUU APYTUX
JIIOAEH;

* YUUTBHIBATh pa3HbIE MHEHMS U HHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MMO3UIINIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHH U MOAX0JI0B K PEIIEHHUIO MPOOJIEMBI;

* apryMEHTUpPOBaTh CBOIO IMO3UIUI0 U KOOPJAMHHPOBATH €€ C MO3ULMSIMH IapTHEPOB B
COTPYAHUYECTBE NMPHU BHIPA0OTKE OOIIETO PELIeHNs] B COBMECTHOH /1€ TeNbHOCTH;

* 3a/JaBaTh BOMNPOCHl, HEOOXOAMMBIE [UIsl OpraHU3alUud COOCTBEHHOM JEATEIbHOCTH H
COTPYJIHUYECTBA C TAPTHEPOM;

* OCYIIECTBISITh B3aUMHBIM KOHTPOJb U OKa3blBaThb B COTPYIHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOIIIb.

IIpenmerHble:

- OpPHUEHTHPOBATHCS B SBICHUAX U OOBEKTAaX OKPYXKAIOIIETO MHpa, 3HATH TPAHHIBl HX
MIPUMEHUMOCTH;

- IOHUMATh ONpeeNeHUs (GU3UUECKUX BEIMYUH U IOMHUTH OMPEIEISIFONINE GOPMYIIbI;

- IOHUMATh KaKUM (PU3WYECKUM TPUHITAIIAM U 3aKOHAM TOTYUHSIOTCS T€ WM WHBIE OOBEKTHI U
SIBIICHUS IPUPOJIbL;

- 3HaHME MOJIEJTH TMOMCKa PelleHu s 3a7a4 1o pusmke;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKHU.

- IpUMeYaTh MOJIENH SABJIEHUN U 00BEKTOB OKPYXKAIOIIET0 MUPA;

- aHAJIM3UPOBATH YCIOBHE 3a7a4H;



- nepeopMyIMPOBATH U MOACITUPOBATh, 3aMEHITh UCXOAHYIO 3a/1a4y JIPYToii;
- COCTaBJIATH IIJIaH PELICHHUS;
- BBIJIBUT'aThb U IIPOBEPATH MpeUIaracMble I PELICHUS TUIIOTE3bI;

- BJIaJIETb OCHOBHBIMY YMCTBEHHBIMU OIl€pallUsIMHU, COCTABIIAIOLIMMHU IIOUCK PELICHUSA 3a1a4u.

TeMaTnuyeckoe MIIAHMPOBAHUE

Ne | Tema KommuectBo JlabopaTopHoe 06opynoBanue
4acoB «Toukm poctay»
7 Knacc
1 | Beenenue lu
2 | Ponp »SKcriepuMeHTa B JKW3HHM | 3 4 LIJT Releon ¢ mnatunkom paccTostHUS
YEJIOBEKa.
3 | Mexanuxka. 84 I1JI Releon ¢ naTunkom paccTosiHUS
4 | 'mppocraruka. 124 LIJT Releon ¢ maTynkoM paccTosiHUS,
JABIICHUS
5 | Craruka 10 q LIJT Releon ¢ naTynkoM paccTOsIHUS,
CHJIBI
34 gaca
8 KJacc
1 | Benenue 1y
2 | TensoBble ABIIEHUSA 124 LIJI Releon ¢ maTurkom
TEeMIIepaTyphl
3 | DneKkTpuYecKue sIBICHUS 8u IJT Releon ¢ naTunkamu CUJIbI TOKA,
HaIpsHKEHUS
4 | DNeKTpPOMAarHUTHBIC SIBICHUS 34 IJT Releon ¢ maT4nkoM MarHUTHOTO
TIOJIST
5 | OnTHueckue sBICHUS 74 IJI Releon, Ocnunorpad
6 | UemoBek u mpupoja 34
34 gaca
9 kiacc
1 | Beenenue lg
2 | Kunemaruka 74 I1JI Releon ¢ jaTunkom paccTosiHUs
3 | lunamuka 84 LIJT Releon ¢ maTumkoM CHITBI
3 | Umnynbc. 3ak0H coXpaHEeHUs 3u
HMITYJTbCA.
4 | Cratuka 24
5 | Mexanuueckue koieOaHus u 34 IIJT Releon ¢ naTunkomM paccTosiHuS,
BOJIHBI. YCKOpEHUs
6 | DrnekTpoMarHuTHBIC KoneOaHust | 29 IJT Releon ¢ maT4nkoM MarHUTHOTO
TIOJIST
7 | Ontuka 44
6 | ®u3mka aTomMa M aTOMHOTO snpa. | 44
34yaca

YyeoHo-MeTOANYECKOE 00ecIeyeHue:

AradonoB A.B. ®u3nka BOKpyT Hac: KauecTBEHHBIE 3a7auu 1o ¢pusuke / A.B.Aradonos. —M.:
Jom nienaroruku, 1998.




Byteipckuii I'.A. DxcniepumenTanbHbie 3aaauu 1o ¢usuke / . A.byteipckuii, FO.A.Caypos.
M.: Ilpocsemenue, 1998.

Kabapaun O.®. 3agaun no ¢pusuke / O.d.Kabapaun, B.A.Opinos, A.P.3unsb6epman. — M.:
Hpoda, 2007.

Kabapauu O.®@. CO0pHUK IKCIIEPUMEHTAIBHBIX 33/IaHUi U IPAKTUYECKUX padoT mo ¢usuke /
0.®.Kabapaun, B.A.Opnos; nox pen. FO.U. [luka, B.A.Opnosa. — M.: ACT, ACtpensb, 2005.

Jlozoenko C.B. , Tpymmna T.A. Peanuzanusi o0pa3zoBaTeIbHBIX IPOrpaMM
€CTeCTBEHHOHAYYHOH M TEXHOJOTHUECKOW HAPaBIEHHOCTEH 10 (PU3HKE C UCTIONb30BaHUEM
obopynoBanus nenrpa «Touka pocray / Mertoauueckoe nmocobue, Mockpa, 2021

Manmaun A.H. COopHUK BoripocoB u 3aaa4 1o ¢usuke / A.H.Mamunun. — M.: IIpocBemnienue,
2002.

Tynbuunckuit M.E. 3anumarenbHble 3ajaun-napagokchl U copu3Msl 1o (puzuke /
M.E.Tynpuunckuii. — M.: IIpocsemienue,1971.

Tynpunnckuit M.E. KauecTBennsie 3amaun no ¢pusuke / M.E. Tynpunnckuit. — M..:
IIpocsemienue,1972.

UYepnoynan A.H. ®usuka: 3agauun ¢ orBetamu u pemenusmu / A.W.YepHoyman.- M.: Beicias
mkoja, 2003.

DJeKTPOHHOE MPUIIOKEHHE K yueOHuKy — Www.drofa.ru Jluteparypa i o0y4qarommxcs
I'pomieBa O.U.. «KoHTposibHBIE U caMOCTOSITENbHBIE paboThI 0 pusnke». K yueoHukyA.B.
[leppikuna «Pu3uka. 7 Kmacey.

Jlykamuk B.W., Usanoga E.B., 17-e u3n., M.: «IIpocBemenney, 2004. 3agaunux
«CO6opHHK 337124 110 Qu3uke A1 7-9 KIaccoB»
CpencTBa UHTEpHET:

http://www.fizika.ru - snekTpoHHbIe yueOHUKH N0 (PU3HKE.

http://class-fizika.narod.ru- uaTepecHbie MaTepuabl K ypokam (DU3UKH M0 TEMaM; TECThI [0 TEMaM;

HarJISHBIE M/M ITOCOOUSI K ypOKaMm.

http://fizika-class.narod.ru - BumeoonbITE Ha ypokax. http://www.openclass.ru-nudpoBsie

oOpa3zoBarenbHbIe pecypcsl. http://www.proshkolu.ru-6ubnmoreka — Bc€ no npeamer «Duzukay.
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