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Ili1anupyemble pe3yabTAThl OCBOCHUS NPOrPaMMbl BHEYPOYHO
AeSITeJIbHOCTH «JKCIepUMeHTaApuil o pusuke» (C HCNOJIb30BaHHEM
ooopynoBanus «Touka pocra») B 7-9 Kkiaccax.
Peanuzanus nporpamMmbl CIOCOOCTBYET TOCTUKEHUIO CIEAYIOIINX Pe3yabTATOB:

JIn4yHOCTHBIE:

B cepe TMUYHOCTHBIX YHUBEPCATBbHBIX YU€OHbBIX TEHCTBUN yHaIIUXCS:

* y4yeOHO-TI0O3HABATEIbHbII MHTEpEC K HOBOMY y4eOHOMY MaTepuaily U crnocodam
PELICHUSIHOBOM 3a/1a4u;

* OpUEHTAlMs Ha TOHMMaHHEe MPUYHNH yCIiexa BO BHEYUYEOHOU JIeATeTbHOCTH, B TOM
YUCJI€ HACaMOAHAIN3 WU CAMOKOHTPOJIb PE3yJbTaTa, HA aHAJINW3 COOTBETCTBUS
PE3yNbTaTOB TPEOOBAHUSIMKOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTh K CAMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIIEHIHOCTH BHEY4YEOHOMU
NEeSITEbHOCTH;

Obyuarowuiicsi NOAYYUM 803MONCHOCIL OJisL POPMUPOBAHUSL:

* BHYTPEHHEW IMO3UIMHU HIKOJIbHUKA HAa YPOBHE MOJIOKHUTEIBHOIO OTHOIIEHHUS K
IIKOJIC,TOHUMAaHUsl HEOOXOJUMOCTH YYEHHS, BBIPRXXEHHOIO B MpeoOsagaHuH
y4e0OHO-TI03HABATEILHBIXMOTHBOB;

* BBIPQ)XEHHOW YCTOWYMBON yueOHO-I03HABATEILHON MOTHUBAIIMY YUCHUS;

* YCTOMYMBOrO y4eOHO-TIO3HABATEIHHOIO MHTEpeca K HOBBIM OOIIMM CIIOcOOaM
peuieHus 3aaad.

MeTtanpeaMeTHbIe:

B chepe peryJassTHBHBIX YHUBEPCAIBHBIX YICOHBIX JCHCTBHMN yUalTUXCS:

* IUIAHUPOBATh CBOW JCHCTBHS B COOTBETCTBMHU C IIOCTABICHHOW 3aJadyel W
YCJIOBUSMU €€peain3allii, B TOM YHUCJIE BO BHYTPEHHEM IIJIaHE;

* YYHUTHIBATh YCTAHOBJICHHBIC MpaBWjIa B IUIAHUPOBAHUM M KOHTPOJIE Crocoda
peLICHUS;

* OCYILECTBIISATh UTOTOBBIN U MOIIArOBBIM KOHTPOJIb 110 PE3YyJIbTaTy;

* OIICHMBaTh MPABUJIBHOCTH BBITIOJHECHUSA JCUCTBUS HAa YpPOBHE aJeKBAaTHOM
PETPOCTICKTUBHOMOIICHKM COOTBETCTBHSI PE3YyJIbTATOB TPEOOBAHMSIM JTAHHOU
3aJ1a4 | 3aJa9H0M 001acTH;

* QaJICKBaTHO BOCIPUHUMATH MPEIJIOKECHUS W OIEHKY YYUTEeJed, TOBapHIICH,
pOIUTENEN UAPYTUX JIHOJICH;

* pa3nyuyaTh COCOO U PE3yabTaT ACHCTBUS.

Obyuarowuiics noiyyum 803MONCHOCHb HAYYUMCSL:

* B COTPYAHUYECTBE C YUUTEIEM CTAaBUTh HOBBIC yUeOHBIC 3a/1a4H;

* IPOSIBIIATH TTO3HABATEIBHYIO HHUIIMATUBY B YIEOHOM COTPYIHUYECTBE;
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* CAMOCTOSITENIbHO aIeKBAaTHO OLICHUBATh MPABWIBHOCTH BBINIOJHEHUS JEUCTBUS U
BHOCUTHHEOOXOITMMbIE KOPPEKTUBBI B UCIIOJHEHHE KaK MO XOJy €ro peau3alui,
TaK U B KOHIIE ICHCTBUS.

B cepe mo3HaBaTebHBIX YHUBEPCATBHBIX YUEOHBIX ACHCTBUHN ydalUXC:

* OCYILECTBIIATH MOUCK HEOOXOAUMOM MH(GOPMAIIMH JIs BHIIIOJIHEHHS] BHEYUYEOHBIX
3alaHUd ~ CHUCTIONb30BAaHMEM  y4eOHOM  juTepaTyphl M B OTKpPBITOM
MH(OPMAIIMOHHOM  MPOCTPAHCTBE,PHUMKIONEANN, CIPAaBOYHUKOB  (BKIIIOYAs
ANEKTPOHHBIE, IUPPOBBIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE

WNHurepHera,

* OCYLIECTBIISITH 3aMKCh ((PUKCaLMIO) BHIOOPOUHON MH(DOpMAIUU 00 OKpYKaloIeM
MUpe 1 ocede caMoM, B TOM YHclie ¢ TOMOIIbI0 nHCTpymMeHToB UKT;

* CTPOUTH COOOIIEHHUS, TPOEKTHI B YCTHOM U MHUCbMEHHOU (popme;

* POBOJIUTH CPABHEHUE U KJIACCU(PHUKALIMIO MO 3aIaHHBIM KPUTEPUSIM;

* YCTAaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIEC CBSI3U B U3y4Ya€MOM KPYTe SIBIICHUN;

* CTPOUTH pacCyXKJeHUsi B (OpMe CBSI3U MPOCTHIX CYXKIEHUU 00 0OBEKTE, ero
CTPOEHUU,CBONCTBAX U CBS3AX;

Obyuarowuiics nOIYYUmM 803MOHNCHOCHb HAYUUNBCA!

* OCYIIECTBIISITh PACHIMPEHHBIN MOUCK UH(POPMALIUU C HCIOJIb30BAHUEM PECYPCOB
6ubnuotex ucetu MurepHer;

* 3amMchiBaTh, (UKCHUPOBATH HMHGOPMAIMIO 00 OKPYXKAOMIMX SBICHUSAX C
noMoubrouHCTpyMeHTOB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHON M MUCbMEHHOU QopMme;
* OCYIIECTBISITH BBIOOpP Hambosee 3PGHEKTUBHBIX CIOCOOOB pEIICHHUS 3a7ay B
3aBUCUMOCTH OTKOHKPETHBIX YCIIOBUI;

* CTPOHUTH JIOTMYECKOE PACCYXIEHUE, BKIIOYAIOIIEE YCTAHOBJIECHUE NPUUYHHHO-
CJICJICTBEHHBIXCBSI3EH;

* MOTYT BBIUTH Ha TEOPETHYECKUW YPOBEHb pPEILICHHS 3aJlad: pEUICHUE 10
ONpE/ICICHHOMYIJIAaHY, BJIaJICHUE OCHOBHBIMHM IPUEMAMHU PELICHHS, OCO3HAHUS
NEATEbHOCTH 0 PEIICHUIO 3aJa4H.

B chepe koOMMyHUKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUHN ydaIUXC:

* QJEKBaTHO MHCHOJb30BaTh KOMMYHHMKAaTHUBHBIE, IIPEXJE BCETO - pPEYEBBIE,
CpeICTBAa  JUIIPEIICHMs]  pPA3NMYHbIX KOMMYHHMKAaTUBHBIX  3a7a4, CTpPOMTH
MOHOJIOTUYECKOE COOOIICHHE, BIAJEThANAIOTHYECKOW (HOPMO KOMMYHHUKAIUH,
WCNOJIb3YS, B TOM uyucie cpeactsa M uHCTpymeHTsl WKT wnaucTtaHmMoHHOTO
OOIICHHS;

* IOMYCKaTh BO3MOKHOCTb CYILIECTBOBAHHUS Y JIFOAEH pa3IMYHBIX TOUYEK 3pEHUS, B
TOM YHCJIE€ HECOBNAJAIOIINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA TO3ULUIO
IapTHepa B OOLEHUH NB3aUMOJIEHCTBUY;

* YUUTHIBATh Pa3HbIE MHEHMSI U CTPEMUTHCS K KOOPAUHALMYU PA3JIMYHBIX NO3ULUN
BCOTPYAHUYECTBE;

* popMynMpoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO;

* IOTOBapUBATHCA U MIPUXOIUTH K OOIIEMY PEIICHHUIO B COBMECTHOM J€ATEIBbHOCTH,
B TOM YHCJIEB CUTYal[UU CTOJIKHOBEHHSI HHTEPECOB;



TOUKA \!pocm

Obyuarowuiicsi NOTYYUM 803MOICHOCIb HAYYUMBCAL!

* YUUTBIBaTh U KOOPAMHUPOBATH B COTPYAHHYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3ULIUH IPYTUXITIOLEH;

* YUYUTHIBATh pa3Hble MHEHHS W MHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;

* IOHUMATh OTHOCUTEIBLHOCTh MHEHUH U MOJIXOI0B K PEIICHUIO TPOOIEMBIL;

* ApPryMEHTHpPOBATH CBOK IIO3HUIMI0O M KOOPAUHUPOBATH €€ C MO3UIUAMHU
MapTHEPOB BCOTPYAHUYECTBE MPU BbIPAOOTKE OOILEro penieHusi B COBMECTHOM
NEATEIbHOCTH;

* 33]1aBaTh BOIIPOCHI, HEOOXOAUMBbIE JJIsl OpraHU3alMi COOCTBEHHON EATEIbHOCTH
UCOTPYAHUYECTBA C MAPTHEPOM;

* OCYIIECTBIATHh B3aUMHBIA KOHTPOJIb M OKa3plBaTb B COTPYAHUYECTBE
HEO0XOAMMYIOB3aUMOIIOMOIILb.

IIpeamerHsle:

- OPUCHTHUPOBATHLCS B SABJICHUSAX M 00BEKTaX OKPYIKAIOIIECTO0 MUpPa, 3HATh TPaHUIIBI
UXIIPUMEHUMOCTH;

- TIOHMMAaTh OMNpEACICHUS (QU3UUCCKUX BEIUYMH W IOMHHUTH ONPEICIAIONINC
dbopmyIbI;

- TIOHUMaTh KakuM (PU3NYECKUM MPHHIUIIAM U 3aKOHAM TOTYHHSIOTCS T WJIH
UHBICOOBEKTHI U SBIICHUS TIPUPO/IBL;

- 3HaHWE MOJICJIH TMOUCKA PEIICHHUH TSI 3a1a4 TI0 (hU3HKE;

- 3HaTh TEOPETHUECKUE OCHOBBI MAaTEMAaTHKH.

- IPUMEYaTh MOJICIH SIBJIICHUI  00bEKTOB OKPY)KAIOIIETO0 MUPA;

- aHAIM3UPOBATh YCIIOBUE 3a]1a4H;

- iepeOopMyITUPOBATH K MOJICIUPOBATh, 3aMEHSTh HCXOIHYIO 3379y IPYTOi;

- COCTaBIISITh TUIAH PEIICHUS;

- BBIJIBUTATh M MIPOBEPATH MpE IaraeMble [Tl PEIICHUS TUIIOTE3HI;

- BJaJIeTh OCHOBHBIMU YMCTBEHHBIMHU ONEPAIMSIMHU, COCTABISIONIMMH TOUCK
pelICHHI3a]auH.

Conep:xanue nporpaMMbl BHEYPOUHOM /1eSIT€IbHOCTH
7 kjaacc

BBenenne. Beonnoe 3ansarue. llenu u 3agaun kypca. TexHrka 6€30mMacHOCTH.
Poab 3KkcnepuMeHTa B :KM3HM Ye10BeKA.

Teopus: W3yunth OCHOBBI TeopuM mnorpemHocted. llorpemHocTn npsMbIX U
KOCBECHHBIX HM3MEPEHHM, MAaKCHMaJlbHAasl MOTPENIHOCTh KOCBEHHBIX H3MEpPECHUU,
y4eT TMOrpelIHocTe u3MepeHuinpu mnoctpoenun rpaduxoB. I[lpencraBieHue
pe3yabTaTOB U3MepeHuil B hopme Tabiuil U rpaduKoB.
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Ilpakmuxa: OCHOBBI TEOPUM TOTPEUTHOCTEN MNPUMEHSTh MPU BBIMOJIHEHUHN
AKCIIEPUMEHTANBHBIX 3a/ad, NPAKTUYECKUX pabdoT. (¢ HCHOJIb30BaAHHEM
oboopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbBIX U008 OeAmeTbHOCTU:

[IpuBonuTh mpuUMEpH OOBEKTOB U3ydeHUs Gu3MKU ((pu3nyeckue sBICHUS,
dbuzndeckoe Teso,BeniecTBo, (puznueckoe moise). Habmomate u aHaIM3UpPOBATH
¢uznueckue siBiueHus (PUKCUPOBATbU3MEHEHUS CBOMCTB 00BEKTOB, CPAaBHUBATH M X
n 0000marep). [lo3HAaKOMUTBCS C 3KCHEPUMEHTAIBLHBIMMETO/IOM HCCIEI0BAHUS
npupoabl. COopka mpuOOPOB U KOHCTpYKUMM. Mcnonb3oBaHuE H3MEPUTENbHBIX
npuOopoB. BrinonHenne 1abopaTopHbIX M MpaKTUYECKUX padbor. [lumarHoctuka u
YCTPAHEHHUE HEUCIIPABHOCTEN

npuOopoB. BricTpanBaHue runore3 Ha OCHOBaHWU UMEIOIIMXCS JTAHHBIX.
MexaHuKka.

Teopusa:  PaBHOMepHOE M HepaBHOMepHOoe  JBWxkeHue. ['paduueckoe
npencTaBieHue ABMkKeHus. Perenne rpadpuueckux 3anay, pacyeT MyTH U cpeHeln
CKOPOCTH HEpPaBHOMEpPHOTro JBWKeHUs.IloHsATHE WHEpPUMHM ¢ HHEPTHOCTH.
Hentpobexnas  cuna. [lpumenenue  JaHHBIX ~ (U3MYECKUX  TMOHSATUUB
KU3HEJEATEeIbHOCTH yenoBeka. Cuiia ynpyrocTu, Cuiia TpeHusl.

Ilpaxmuxa: WccnegoBaHue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HHMKAIOLIEH B
NpyXUHE, OTCTeneHu naegopManuu npyxkuHbl. Ornpeaenenue KodhduireHTa
TpeHUs Ha TpuboMeTpe. (¢ Ucmoab3oBaHueM ooopynoBanus «Touka pocray)
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS OT CHIIBI HOPMAJIbHOTO JIaBJICHHUS.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMeIbHOCMIUL:

Ananuz Tabmnwui, rpadgukos, cxeM. [Touck oObsiIcHEHNS HAOIIOAAEMBIM COOBITHSIM.
OnpeneneHnecBONCTB MPUOOPOB MO YEPTEKAM U MOJEISIM. AHAIIU3 BO3HUKAIOITUX
npoOJeMHBIX cuTyaruii. 1300paxkaTth CHCTEMY KOOPIMHAT, BEIOMPATH TEJIO OTCUETA
U CBSA3BIBaTh €r0 C CUCTEMOM KoopauHaT.Mcronb30BaTh CUCTEMY KOOPAWHAT IS
U3YYCHHs TIPSIMOJIMHEWHOTO NBIKeHUs Tena. COOpKampuOOpOB M KOHCTPYKIIHIA.
Hcnonb3oBanue W3MEPUTENbHBIX NPUOOPOB. BrimoigHeHue 1abopaTOPHBIXU
MPAaKTHYECKUX paboT(c Hcmoab3oBaHueM odopyaoBaHusi «Touka poctay).
JluarHocTKa U yCTpaHEHHE HEUCIpaBHOCTEW MpuOOpoB. BricTpamBaHuerumnores
Ha OCHOBAaHMHM HMEIOIIMXCS JaHHbIX. KOHCTpyupoBaHWE W MOJIEIUPOBAHUE.
BrimosniHeHne3agaHuii Mo ycoBEpIIEHCTBOBaHUIO MpuOopoB. Pa3paboTka HOBBIX
BapUAHTOB OMBITOB. Pa3paboTka wuMpoBepKa METOIUKH JKCIEPUMEHTATHHOU
pabotel. Pabota B ManbIx Tpynmax. AHaIW3HPYIOT,BEIOMPAIOT M 00OCHOBBIBAIOT
CBO€ peuieHue, aeucTBus. lIpenacraBieHue pe3ynbTaTOB MNapHOM,IPYNIOBOM
NEATeNIbHOCTU. YuacTHe B Juajore B COOTBETCTBUHU C MPaBUIAMHU PEUEBOTO
MOBEJACHUS.

I' uapocraTuka.

Teopusa: 3axkon Apxumena, 3akoH Ilackans, ruapocTaTHYECKOE AaBIICHUE,
COOOIIAOIINECICOCYbl, TUAPABINYECKAE MAILIUHBI.
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Ilpakmuxa: 3a0auu: BHITAIIKUBAIONIAs CUJIa B Pa3lIMYHBIX CHUCTEMaXx; MPUOOPHI B
3a/1a4ax(coo0IaIINecs] COCYIbl, THAPABINYECKUE MAIWHBI, pblYarv, OJOKH).
DKCNEpUMEHTAIbHBIE 3aJaHHUS:

l)usmepenne cunbl Apxumena, 2)U3MepeHUe MOMEHTA CHJIbI, JEHCTBYIOIIETO Ha
phIuar, 3)u3MepeHue

paboThl CWJIBl YNPYTOCTH MPU TOABEME Tpy3a C IMOMOIIBIO IMOJBUXKHOTO WIIU
HEIOABIXKHOTO 0J10Ka. (¢ ucnonb3oBaHuem obopyaoBaHua «Touka poctar)
Xapaxmepucmuka 0CHOBHbBIX U008 OeameTbHOCHU:

Ananu3 Tabnun, rpadukoB, cxeMm. Ilouck oOBsICHEHUs HaAOIIOJAEMBIM
coobiTusaM.COOpKa MpUOOPOB U KOHCTPYKIMH. Vcmosib3oBaHHE HU3MEPUTETBHBIX
npubopoB. BrimosHeHnenabopaTOpHBIX U MPAKTUYECKUX paboT. [[uarHoctuka u
yCTpaHEHUE HEUCHpPaBHOCTEH MpUOOpOB.BrICTpanBaHne TUNOTE3 HA OCHOBAaHUU
uMerImuxcs: naHHbiXx. KoHcTpyupoBanwe u MozenupoBaHue.Pabota B Malibix
rpymnmnax. AHaIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE  pEIICHUE,
nevctBud.lIpeacrapnenue  pe3ynbTaTOB MHapHOM, TPYIIOBOM  AEATEIBHOCTH.
[ToaroroBka cOOOIICHUN HIIOKIAI0B. YUYacTHE B JHAJIOTE B COOTBETCTBUU C
MpaBWJIaMU PEYEBOTO MOBEACHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBepIbIX TEJ. Y CIOBUS paBHOBECHS. MOMEHT
cuiblIlpaBuno momenTtoB. lLlenTp Tsaxkectu. HcecnenoBaHuWe — pas3iIMYHBIX
MexaHuueckux cucreM.KoMOMHMpOBaHHBIE  3a/Jaud, HUCHOJNB3Ys  yCIOBHUA
PaBHOBECHSI.

Ilpaxmuxa: VIarotoBiienre paboTaroIieil CuCTeMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eSIMENbHOCTNU

Ananu3 Tabnwui, rpadgukos, cxeM. [lonck oObsiCHEHNS HAOIIOAAEMBIM COOBITHSIM.
OnpeneneHnecBONCTB MPUOOPOB MO YEPTEKAM U MOJEISIM. AHAIIU3 BO3HUKAIOITUX
IPOOJIEMHBIX cutyanuii. Habmronats JIEHCTBUE MPOCTBIX MEXaHU3MOB.
[To3zHaKOMUTBCS C (PUBHYUECKON MOJIENBbI0 «a0COMIOTHOTBEPOE Telo». Pemrath
3aJaud  Ha ~ OPUMEHEHHE  yclnoBuUs  (IIpaBWjia)  pPaBHOBECUS  phlyara.
[IpumensiTeycioBrue (MpaBUIIO) PaBHOBECHS phluara ajisi OOBSICHEHHS JIEWCTBUS
pPa3TUYHBIX HMHCTPYMEHTOB, HCIOJB3YEeMbIX B TexHHMKe U B ObiTy. COOpka
npubOpoB M KOHCTPYKIMH.  Vcmonb3oBaHMEM3MEPUTEIBHBIX  MPUOOPOB.
BrimosiHeHne 1abopaTOPHBIX U MPaKTUYECKHUX paboT. Jluarnoctuka u

YCTpaHEHHE HEWCIPABHOCTEH MpuOOpOB. BricTpanBaHue TUIOTE3 Ha OCHOBAaHUU
MMeEroInXcs JaHHbIX. KOHCTpynpoBanue nu moaenupoBaHue. BeITOTHEHUE 3aaHN
M0 YCOBEPIIEHCTBOBAHUIO TMPUOOPOB.Pa3paboTka HOBBIX BApHUAHTOB OTBITOB.
Pa3zpaboTka u mpoBepKka METOJUKHU IKCIIEPUMEHTATBLHONPAOOTEHI.

PaGora B manpix rpynmax. AHaTU3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE
pewmenue, nercteud.  [lpencraBieHue  pe3ysJbTaTOB — MAPHOW,  TPYNIIOBOM
nesrenbHocTU. [loaroroBka coobueHuiin n10kian0oB. OCyIecTBISIIOT CAMOOIICHKY,
B3aHMOOILICHKY JESTEIbHOCTH. YYacTHE B JIMAJIOre BCOOTBETCTBHUU C MPAaBHIAMU
PEYEBOro MOBEACHHUS.
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8 kiace

TenuioBbie siBJICHUA.

TemnoBoe pacmupenue tei. [Ipoueccel miaBieHus 1 OTBEPAECBAHUS, UCTIAPEHUS U
KoHJeHcanuu. Termnonepenayda. BiaxHOCTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habmonenue tasHusg apaa B Bojae. 2. CKOpocTH HcTapeHus
pasnuuHbIXkUAKocTer. 3. TernnoBele nBUraTenu Oyayuiero.

Jlabopamopnvie pabomui(c ucnoab3oBaHWeM oOopyaoBanusi «Touka
poctay): 1. MI3MeHeHHs JUIMHBI Tejla NMPU HarpeBaHWU U OXJaxKaeHuu. 2.OTIMBKa
napaguHoBoro conjgatuka. 3. HabGmonenuwe 3a mnaBiaenuem npaa 4. OT 4ero
3aBUCUTCKOPOCTh HCMapeHus >xuakoctu? 5. HaOmroneHue TerionpoBOgHOCTH
BOJIbI ¥ BO3AyXA.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCTNU

CamocrosTennbHO (GOPMYITHPYIOT MO3HABATEIBHYIO 337a4y. YMEIOT C MOMOIIbIO
BOMPOCOBAOOBIBATH HEJIOCTAIOIIYIO uH(pOpMAIIHIO. Hcnons3oBanue
U3MEPUTEIIBLHBIX MPUOOPOB. BhIMoIHEHUE Ta00paTOPHBIX M MPAKTUUECKUX padoT.
JluarHocTHKa M yCTpaHEHHE HEUCTPaBHOCTEH MpuOOpoB. BricTpanBaHue rumoTes
Ha OCHOBaHWHU UMEIOIIMXCA NaHHbIX. KOHCTpyHpoBaHue U MOAECIMPOBAHHUE.
BrinonHnenue 3amanuii o yCOBEPIIEHCTBOBaHMIO MpubOOpoB. Pa3zpaboTka HOBBIX
BapMaHTOB ONBITOB. Pa3paboTka W mpoBepka METOAUKH HKCIIEPUMEHTAIHHOM
pabotel. PaboTa B ManbIx rpynmnax. AHaIU3UPYIOT, BHIOUPAIOT U 00OCHOBBIBAIOT
cBO€ pemeHue, aeiictBud. IIpencraBieHne pe3yabTaTOBHNAPHOW, TPYIMIOBOM
NEeATENbHOCTU. YYacTHe B IHAJIOTE B COOTBETCTBHUU C IIPABUIIAMU PEYEBOTO
NOBEJCHUS.

DJleKTpUYeCKHe SBJICHHS.

Mukpomup. Moaenn aroma, cymectBoBaBmne 1m0 Hadana XIX. Hceropus
OTKPBITHSI W  JIEMCTBUSATAJIbBAHMYECKOrO0 3JeMeHTa. Mcropus  co3paHus
anexTpodopHoii MamuHbl. OnbIT BonbTa. 1eKTpHUYECKUil TOK B JIEKTPOJIUTAX.

Jemoncmpayuu:(c ucnoab3oBanueM odopyaoBanus «Touka pocra)

1. Monenu atromoB. 2. ['aapBaHMYECKHE dJIEMEHTHI. 3. DIeKTpodhOpHOA

MamuHbl. 4. OnbiTel Bonbta u [NansBanu.

Jlabopamopnvie pabomwi: 1. Co3naHue TalbBAaHMYECKUX DJIEMEHTOB U3
MOAPYYHBIX CPEACTB. 2.DNEKTPUUYECKUI TOK B JKHIKOCTSAX CO3JaHUS «30JI0TOTO
KJIFOYHKa.

Xapaxmepucmuxa OCHOBHBIX BUJOB JESITEIbHOCTH:

YopaBisitoT CBOEH TO3HABAaTEIbHOW W YYEOHOW JEATEIHHOCTHIO TMOCPEIACTBOM
[MOCTAHOBKULEIICH, IUIAHUPOBAHUS, KOHTPOJS, KOPPEKUHWH CBOUX JACHCTBUU U
OIICHKH YCTICTITHOCTH yCBOEeHUs.CpaBHUBAIOT CITOCOO M PE3YIIbTAT CBOUX JIEHCTBHMA
c o00pa3uoM - JUCTOM  CONpPOBOXJEHHS.OOHAPYKUBAIOT  OTKIOHEHUSI.
OO6ayMBIBaIOT MPUYUHBI OTKJIOHEHUH. OCYIIECTBIAIOT CAMOKOHTPOIb U
B3aUMOKOHTpOJIb. VICTIONb30BaHNE  M3MEPUTENbHBIX NpUOOpOB. BeImonHeHue
7a0OpaToOpHBIX M MpakTH4YecKuxpadbor.  JlmarHoctuka U yCTpaHEHUE
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HEUCIIpaBHOCTEN MpuOOpoB. BhICTpanBaHuE TUIIOTE3 HAOCHOBAHWU HMMEIOUIUXCS
naHHbIX. KoHCTpyHpoBaHue U MOAECINPOBAHUE.

DJIEKTPOMATHUTHBIE SIBJICHUS.

MarnutHoe moje B BemlecTBe. MarHuTHass aHomanus. MarHuTHbele Oypu.
Pa3HOBUIHOCTHANEKTPOU3IMEPUTETBHBIX npuOOpOB. PasznoBunHOCTH
BJIEKTPOJABUTATEIIEH.

Hemoncmpayuu (¢ wWcnoiab3oBaHueM obopyaoBaHusi «Touka pocrta»):l.
HarnsaaocTs noBeneHns BEMIECTB B MAarHUTHOM Ttoiie. 2. [Ipe3enTamnuu o
MarHUTHOM Tiojie 3eMiu M O MarHuTHbIX Oypax. 3. JleMoHcTpaums
Pa3HOBUAHOCTENAIEKTPOUZMEPUTEIBHBIX npuOOpOB. 4. Harnsanocts
Pa3HOBUIAHOCTEN AIIEKTPOIBUTATEIIEH.

Jlabopamopnuvie pabomel: 1. UccnenoBanue pa3ivyuHbIX 3JIEKTPOU3ZMEPUTEIbHBIX
npuOOpOB.

Xapaxmepucmuka 0CHO8HbIX 8UO08 0esIMENbHOCTNU

VYopaBnsitoT cBO€ll TO3HABAaTEIbHOM M Y4eOHOW JEesATEIBHOCTBIO MOCPEACTBOM
NOCTAaHOBKUIIENEH, IUIAHUPOBAHUS, KOHTPOJIA, KOPPEKLUHMH CBOUX JEHUCTBUN H
OLICHKHU YCHEIIHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCOO U pe3yibTaT CBOMX JIEUCTBHI

c oOpasuoM - JIMCTOM  CONpOBOXAECHUA.OOHApYyKUBAIOT  OTKJIOHEHUS.
O61yMBIBaOT MPUYUHBI OTKIOHEHHH. OCYIIECTBISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.

Ontuyeckue siBJICHUSA.
HcTtoyHukn cBeTa: TETUIOBBIE, IIOMUHECLIEHTHBIE, HCKYCCTBEHHBIE. MI3roToBIEHNE
KaMepbl -00CKypa UM UCCJIEIOBaHHE HW300pAKEHUS C TMOMOIIBIO MOJENH.
MHorokpaTHoe U300pakK€HHE TMpeaMEeTaB HECKOJNbKHX IUIOCKHMX 3€pKalax.
N3roToBUTH MEPUCKOI M C €ro MOMOIIbI0 MpoBecTH HaOmoaeHus.IIpakTuyeckoe
UCITIOJIb30BAHUE BOTHYTHIX 3€pKall. 3pUTEIbHBIE UIUIFO3UH, OPOXKIAEMBIE
npesioMJIeHHuEeM cBeTa. Mupaxku. Pa3BuTre BOJIOKOHHOM onTukU. Mcmonb3oBaHue
3aKOHOB CBETA BTEXHUKE.

Hemoncmpayuu (¢ ucnonb3oBanueM odopyaoBanus «Touka pocra)
1. Paznuunble nucTouHUKH cBeTa. 2. M300paxenue npenMera B HECKOIbKIX
IJIOCKUX 3epkanax. 3. M300paxkeHne B BOTHYThIX 3epkanax. 4. Mcnonb3oBaHue
BOJIOKOHHOW  oNTHKW.5.  YCTpoicTBO  ¢oToammapaToB, KHHOIPOCKTOPOB,
KQJIEUTOCKOIIOB.
Jlabopamopnvie pabomuwi: 1. N3roroBneHrne KaMmepsl - 00CKypa W HCCIEIOBAHHE
M300pakeHUs cromomplo Mojenu. 2. IlpakThueckoe NTpPUMEHEHUE TUIOCKUX
3epkail. 3. IIpakThueckoe WCMONb30BAHUEBOTHYTHIX 3epKan. 4. M3rorosiieHue
MEPUCKOIA ¥ HAOJIIOAEHUS C TOMOIIBI0 MOJIEIIH.
Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0eAMEIbHOCTU:
YopaBisitoT CBOEH TO3HABAaTEIbHOW W YYEOHOW JEATEIHHOCTHIO TMOCPEIACTBOM
MMOCTAHOBKULEEH, IUIAHUPOBAHUS, KOHTPOJIA, KOPPEKLIHMH CBOUX JCHUCTBUU H
OLICHKH YCHEIIHOCTH YCBOEHUS.BbIACHsIIoT U (QOpMyNIHpYIOT MO3HABATEIbHYIO
ueab. BbIACNSIOT  KOJMMYECTBEHHbIE  XAPAaKTEPUCTUKUMOOBEKTOB,  3aJlaHHbIC
cinoBaMmu. [[pyHHMAIOT TO3HABATENBHYIO LEJb U COXPAHSIOT €€ IPU BBIIIOJHEHUN
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yueOHbIX nencTBUil. OCo3HAIOT CBOU JeHCTBUS. MIMEIOT HaBbIKM KOHCTPYKTHBHOTO
OOLIEHUS B MATIBIXTPYIIIaX.

Yesr0BeKk U puposa

ABTOMaTHMKa B Hamed xku3HU. IlpuMepsl uUCIONB30BaHUS aBTOMAaTHYECKUX
YCTPOICTB B Hayke,Ha Mpous3BoacTBe W B ObITy. CpexactBa cBasu. Panuo u
TEJIEBUJCHUE. AJIBTEPHATUBHBIE HCTOYHUKHIHEPTMU. BuUIbl 3IEKTPOCTAHUUN.
Heo0xonuMocTh 3KOHOMUM TPUPOAHBIX PECYPCOB M HUCIOJIb30BAHUS, HOBBIX
AKOJIOTUYHBIX M 0€30MacHbIX TeXHOJoruil. Hayka u 6e3omacHOCTb Jiroei.
Hemoncmpayuu: 1. oromaTepuanbl U Clalbl 10 TEME.

Jlabopamopnvie pabomwi: 1.M3ydeHue neHUCTBU CPEACTB CBSI3HM, pPAANO H
TEJICBUCHUS.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCTNU

CamocrosiTennbHO  (OPMYJIMPYIOT — [O3HABATENIbHYIO 3ajady. YMewT (WiH
Pa3BHUBAIOT)CIIOCOOHOCTh C TOMOIIBIO BOMPOCOB JOOBIBaTh HEIOCTAIOUIYIO
UH(OpPMAIIHIO.

9 KJj1acce

Kunnemaruka
CnocoObl  omucanus  MexaHudeckoro  nBwkeHus. Cucrema — oTcuera.
[IpsmonuuelinoenBrxeHue. [IpsAMoiMHEtHOE pPaBHOMEpPHOE JBH)KEHHE 10
mwiockocTd. IlepeMelnieHre W CKOPOCTh NPUPABHOMEPHOM  MPSMOJIUHEMHOM
IBWKEHUHM M0 IUIOCKOCTH. OTHOCHUTENBHOCTh IBMKEHUSA. CIlI0KEHUEIBHKECHUM.
[IpuHuMn He3aBUCUMOCTH JABWKEHUU.KpuBoiiMHEHOEe ABM>KEHHE. JIBH)KEHHE
Tena, OpOIIEHHOTO TOJA YIVIOM K TOpU30HTY.PaBHOMepHOE JBMXKEHHE TIO
OKpYKHOCTH. YTi0Basi ckopocTk. [lepuosa u wactora Bpaiienus. CKOpocThb
U YCKOPEHUE MIPU PABHOMEPHOM JBUKEHHUH IO OKPYKHOCTH.

Jlabopamopnvie pabomsr (¢ ucHoAb30BaHHeM ob0opyaoBaHus «Touka
pocTay):

N3yuenne nBuxkeHuss cBOOOJHO MAJAIOIIEro Tea.
N3ydeHne nBUKEHUS 110 OKPYKHOCTH.
Ipumepnvle membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM:
OnpeneneHue CKOPOCTH PAaBHOMEPHOIO  JBWKEHHMS TPU  UCIOJIb30BAHHU
TpEeHaXKepa «0eroBasopOKKay.
Hcropuueckass peKOHCTPYKIUsL ONBITOB ['anuiess mo OMpenesieHUI0 YCKOPEHHS
CBOOOTHOTOTIAICHUS TEJL.
[TpuHuUnIBl pabOTHI MPUOOPOB I U3MEPEHUS CKOPOCTEU U YCKOPEHUI.
[Ipumenenue cBOOOAHOTO MAJAEHUA Il U3MEPEHUS PEAKIIUU YEIOBEKA.
Pacuer TpaekTopun ABMKEHUS IEpCOHaxkei pacckaszos P.Pacmo.
Xapakmepucmuxka 0CHOBHBIX 8U008 OessmelbHOCMU: YTEHUE U 00CYXKICHUE TEKCTa
CTaTEeMMHTEPHET-CAaTOB, OOCYXKJICHHE JOKJIAJ0B M IPE3CHTAlIMM, COCTaBICHUE U
pelieHue 3aaad, o0cyxJieHrnecnoco0oB peuieHus (nmoaroropka k OI'D o ¢pusuke).
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JluHaMuka

Nuepunaneusie cuctemsl orcuera. Cuna. 3akonsl HproToHa. JIBrkKeHHE Tena moj
JNECUCTBUEMHECKONBKUX CWI. J[BMKEHME CHCTEMBI CBSI3aHHBIX Teu. JnHaMuka
PaBHOMEPHOI'O JBHXKEHUSIMATEPUAIBHOM TOYKKM MO OKpykHOCTU.Kjaccel cui.
3aKOH BCEMHUPHOTO TATOTeHUS. [[BrkeHue mianert. MICcKkycCTBEHHbIE CITyTHUKH.
Conneunas cucrema. Mcropus pa3Butus npeacrasiieHnii o Beenennoit. Ctpoenue
1 3BOMIOLMsIBCENEHHOMN.

Jlabopamopnvie pabomsr (¢ ucnoab30BaHueM ob0opyaoBaHusa «Touka
pocTay):

N3mepenne macchl Tena C€ MCIOJb30BAHUEM BEKTOPHOTO  Pa3JIOKEHUS
cuibl.V3yueHne KWHEMATUKH W JUHAMUKH PaBHOYCKOPEHHOIO JABMIXKEHHUs (Ha
npuMepe MaiuHbl ATBy/a). 3yueHne TpeHus CKOJIbKEHUS.

IIpumepnvle membl nNPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

Uctopuueckass pekOHCTpyKIUsa onbIToB KyinoHa U AMOHTOHA MO ONPEAECICHUIO
BEJIMUUHBI CUJIbI TPEHUS CKOIbXKEHUS. [IepBble HCKYCCTBEHHbBIE CYTHUKHU 3EMIIH.
Kak oTnmyaroTcs MeXaHWYecKue Tpolecchl Ha 3eMiie OT MEXaHWYECKUX
nporeccoB B kocmoce? Tena ConHeunoit cuctembl. OTKPBITHS Ha KOHYUKE TIepa.
Xapaxmepucmuka 0CHOBHBIX U008 0esiMeIbHOCMU. YTCHUE U 00CYXICHUE TeKCTa
CTaTEHWHTEPHET-CAUTOB, OOCY)XJICHUE JOKIQJ0B M MPE3EHTAlUM, COCTABICHHE U
pernieHue 3aaa4, 0ocyxaeHnecnocoooB pemieHus (moaroroka k OI'D o gusuke).
NMmnyabce. 3aKoH cOXpaHEeHUs] UMITYJIbCA

Nmnynec. M3MeHeHue uMIyiabca MartepuanbHOW Toukd. Cucrema Ten. 3aKoH
COXpaHEHHSIUMITYJIbCA.

IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

PeaktuBHoe nBmxenue B mnpupone.Paccienoanue [ITII ¢ momompro 3akoHa
COXpaHEHHMs UMITYJIbCa.

Xapaxmepucmuka 0CHOBHBIX U008 OesIMeIbHOCU: YTEHUE U 00CYKIEHUE TeKCTa
CTaTEHUHTEPHET-CANTOB, OOCY)XJICHUE JOKJIAI0B M IPE3CHTAIMI, COCTABICHUE U
pernieHue 3aga4, 0ocyxaeHnecnocoooB pemieHus (moaroroska k OI'D o gusuke).
Cratuka

PaBHOoBecue Tena. MOMEHT Cuiibl. Y CJIOBUSI paBHOBECHUS TBepaoro tena. [Ipocteie
MEXaHU3MBI.

JlabopamopHvlie pabomsi (¢ HCHOAb30BaHHEM o0opynoBaHusi «Touka
pocTay):

Omnpenenenne MEHTPOB MAaCC PA3TUIHBIX TeJ (TpH crioco0a).

IIpumepnsie memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

[IpumeHeHrEe MNPOCTBIX MEXAHU3MOB B CTPOUTEIBCTBE: OT 3EMJSIHKA 10
Hebockpeba.MccnenoBanre KOHCTPYKITUN BEJIOCUTIEA.

Xapaxmepucmuka 0CHOBHbIX U008 OesmelbHOCmU: YTeHHE U 00CYKICHUE TeKCTa
CTaTEeMMHTEPHET-CAaUTOB, OOCYXKJICHHE JOKJIAJ0B M IPE3CHTAIMM, COCTABICHUE U
pelieHue 3aaay, o0cyxJieHrnecnoco0oB peuieHus (moaroropka k OI'D o ¢pusuke).
Mexann4yeckue K0JeOaHUs U BOJHbI
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Mexannueckue konebanus. IlpeoOpa3oBaHue »SHEPruuM NpPU MEXaHHUUYECKUX
kKoieOanusx.MaremMaTuyeckui ¥ TOPYXKUHHBIM ~ MmasTHUKH.  CBOOOJIHBIE,
3aTyXallliue U BBIHYXKJEHHbIE KoJjieOaHus.Pesonanc.MexaHnyeckue BOJIHBI.
JInHa ¥ CKOPOCTh BOJHBIL. 3BYK.
Jlabopamopnvie pabomsi (¢ ucHoAb30BaHHeM oOopynoBanusa «Touka
pocTay):
N3yuenne xoneOGaHuii HUTSHOTO MasiTHUKA.
IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM:
CtpyHHBIE MY3bIKaJIbHbIE UHCTpYMEHTHI.Kosie0aTenbHble CUCTEMBI B MPUPOJE U
TEXHHUKE.
XapaxmepucmuKka 0OCHOBHBIX U008 0esIMeIbHOCMU: YTEHUE U 00CYKEeHUE TeKCTa
CTaTeMMHTEPHET-CaliTOB, OOCYKJIEHHE JOKJIA0B U MpE3EHTAINil, COCTaBICHUE U
pelieHue 3aaa4, 0ocyxaeHrecnocooos peuieHus (noaroroska k OI'D o pusuke).
JJIeKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI
[lepemennsbiii anextpuueckuii Tok. KonebOaTenbHbIE KOHTYp. BbIHYyXIeHHBIE U
cB00OO1HBIE DMKOe0annsa.OM BOJIHBI U UX CBOKMCTBA.
IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:
[IpuHIUIIBI paAnoOCBA3U W TeneBUACHUA.Bausaue OM u3nydeHud Ha JKUBbIC
OpraHu3Msbl. MI3roToBiieHUE YCTAHOBKH JJ1s1 IEMOHCTpPAIMU ONBITOB o DM,
OnekrpoMarautHoe uznydenne CBU-neun.lcTopuueckas peKOHCTPYKIUS OIBITOB
Awmnepa.
Xapaxmepucmuka 0CHOBHBIX U008 OesIMeIbHOCMU: YTEHUE U 00CYKJEeHUE TeKCTa
CTaTeMMHTEPHET-CaTOB, OOCYXKJIEHHE JOKJIAIOB U MpPE3EHTAINil, COCTaBICHUE U
pelnieHue 3aaa4, 0ocyxaeHnecrnocodoB pemieHus (nmoaroroska k OI'D mo gusuke).
Onruka
Uctounnku cBeta. JlelcTBUA cBeTa. 3aKOH MPAMOJMHEWHOTO PacHpOCTPaHECHUS
cBeTa. 3aKOHOTpakeHus cBeTa. [locTpoeHne n300paxeHnil B INIOCKOM 3epKalie.
3aKOH MPETOMIIEHUSI CBETa HA IJIOCKON IpaHULE NIBYX OAHOPOIHBIX MPO3PAUHBIX
cpen.llpenomnenne cBera B mpusme. Jlucmepcuss cBerta. fBI€HHME TOJIHOIO
BHYTpeHHET0 oTpakeHus.JIuu3pl. Tonkue mnuH3bI. [locTpoeHue wu3o00paxeHUi,
co37aBaeMbIX TOHKMMU JuH3aMu. ['11a3 u 3penune. OnTudeckue npuoOopsl.
Jlabopamopnvlie pabomsi (¢ HCHOAb30BaHHEM o0opynoBaHusi «Touka
pocTay):
DKCcrepuMeHTalIbHasl MPOBEPKA 3aKOHA OTPAKEHUSI CBETA.
N3mepenne mokazarens MpeaoMIICHHS BOJBIL.
N3mepenne HoKyCcHOT0 pacCTOSHUS COOMpPArOIIEl JTMH3HI.
IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PADOM.:
Hcrtopus uccienoBanus CBETOBBIX SIBJICHUM.
Hcropuueckas pekoHCTpyKUHs Teneckona [anumnes.
N3roroBneHne Kanenaockona.
Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCmU: YTEHUE U 00CYKJI€HHE TEKCTa
CTaTEeMMHTEPHET-CAaTOB, OOCYXKJICHHE JOKJIAJ0B M IPE3CHTAlIMM, COCTaBICHUE U
pelieHue 3aaad, o0cyxJieHrnecnoco0oB peuieHus (nmoaroropka k OI'D o ¢pusuke).
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DuU3UKa ATOMA U aTOMHOI'0 s1Apa

Crpoenue aroma. llornomenue u wucnmyckanue cBeta aroMamu. ONTHYECKHE
cnekTpbl.OnbiTel Pezepdopaa. Ilnanerapuas mogens aroma. CTpoeHUE aTOMHOTO
anpa. 3apsAoBOE€ MMACCOBOE 4YMCIA. SnepHBbIE CHIIBI. DHEpPrus CBSI3M aTOMHBIX
saaep. 3akoH paauoakTHUBHOTO pacnaga. Aubda- u Oera-pacnansl. [IpaBuia
cMellleHus. S iepHble peakuuu. JleneHne u cuHTe3 saep. SaepHas dHepreTHka.
Uctounnku sHeprum ConHua W 3Be3d. Peructpauust sOepHBIX H3TYYCHUM.
BrnusgHue pangvoakTUBHBIX M3JIy4YEHUN Ha JKUBbIEOPraHU3Mbl. Jlo3umeTpus.
DKoJoruyeckue npoOaeMbl siIEPHOIN SHEPTeTHKHU.

IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

Hcropus nzyueHnus atoma.

N3mepenue KIIJI conneunoit 6atapen.

HeBuaumele n3nydeHus B CIEKTPE HArPETHIX TEN.

Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHNUE U 00CYKJIEHUE TeKCTa
CTaTeMMHTEPHET-CaTOB, OOCYXKJIEHHE JOKJIAI0OB U MpPE3EHTAIMil, COCTaBJICHUE U
pelnieHue 3aaa4, 0ocyxaenue cnocodbos peuienus (moaroroska k OI'D o gusuke).
®opMbl OpraHu3anuu 00pa3oBaTeJIbHOI0 Npouecca:

- TpYIIOBas;

- UHIMBUyaJIbHAs;

- ¢ppoHTaNBHAS.

Beayumiue TexHosorum:

Hcrnonb3yroTcsi 37€MEHTHI  CIEAYIOMMX TEXHOJIOTHI: MPOEKTHAas, MPOOJIEMHOTrO
oOy4eHus, THPOPMALIMOHHO-KOMMYHUKAIMOHHAS,  KPUTUYECKOTO  MBIILJICHUS,
IpOOJIEMHOr0 IUajora, UTPOBasl.

OcHoBHBIC MeTOABI PA0OTHI HA YPOKe:

Benymmmu wmetonmamu  OOydeHHsS SIBISIOTCA: YaCTUYHO-TIOMCKOBOHM, METOJ
MaTeMaTHYE€CKOIrOMOAECIUPOBAaHUS, aKCHOMATUYECKUN METOI.

DopMBbI KOHTPOJIS:

Tax kak 3TOT Kypc SIBISIETCS IOMOJIHUTENBHBIM, TO OTMETKA B OaJljlaX HE CTABUTCH.
VYyammiicss yduTcs OLEHUBATh ceOsl M JIPyrMX caM, YTO IO3BOJSIET pa3BUBATh
YMEHHS CaMOaHaJIM3a MCIOCOOCTBYET pPa3BUTUIO CAMOCTOSATEIBHOCTH, Kak
CBOMCTBY JIMYHOCTH Yy4allerocs.BeIABICHHE NPOMEXKYTOYHBIX M KOHEUYHBIX
pe3yJbTaTOB  y4YallUuXCs INPOUCXOAMUT  YEPE3NPAKTHUECKYI0  JIEATECIIBHOCTD;
3a4eTHbIC PA0OTHI:

* TemMaTHYecKas MOoA0OpKa 3aJad  pa3jgu4yHOIO0 YpPOBHS  CIOXKHOCTU C
IIPEACTABICHUEM pPa3HBIXMETOJOB PEIICHUS B BUAE TEKCTOBOI'O OKYMEHTa,
npe3eHTalnu, (JIII-aHUMANMH, BUIE€OPOIHKa Wi WeD - crpanuns! (caiita)

* BBICTABKA IIPOEKTOB, IPE3CHTALINM;

* IEMOHCTpALMSl 3KCIEPUMEHTA, KAUECTBEHHON 3a/1a4yi C KAYECTBEHHBIM (YCTHBIM
WIM B BHUJCHPUIOKEHUS, B TOM YMCIIE, IPE3EHTAIMEIl) ONMCaHueM Ipolecca Ha
3aHATHH, (PECTUBAIEIKCIIEPUMEHTOB; (PU3HNUECKUE OJTUMITUAIBI.
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KanennapHo-temaTnyeckoe njiaHupoBaHue 7 Kjaace

Ne Tema ypoka Hcnosb3oBanue
/1 00opy/oBaHusl LIEHTPa
€CTeCTBEHHOHAYYHOI U TeXHOJIOTHYeCKOH
HanpasJjeHHocTel «Touka pocray
1. BBenenue (14)
BBognoe 3anstue. Llenmn u3zagaun xypca.Texnuka | Kommproreproe o6opynoBanue
1 0€30IaCHOCTH.
2. Pojib hkcnepuMeHTAa B KU3HU YesioBeka (34)
Cucrema e1vHUL, TIOHATHE O KomnbrotepHoe obopynoBanue
2 MPSIMBIX U KOCBEHHBIX U3MEPEHHSIX
@uU3NYECKU IKCIIEPUMEHT. O6opynoBaHue JUIsl IEMOHCTpALUil
Buasr puzmdeckoro skcriepuMenTa.
[TorpemnocTs usmepenus. Bust
IOTPeIHOCTEN u3MepeHus. Pacuér
3 MOTPENTHOCTH WU3MEPEHHUSI.
JlabopaTtopHast pabota OGopynoBanue 1Jis
«3mepenne oObema TBEpIOro 1ab0paTOpHBIX pabOT U YUEHUUYECKHX OTIBITOB
4 tena». [IpaBuna opopmiuenus
71a00paTOPHON PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEPAaBHOMEPHOE OGopynoBanue 1Jis
JIBUKCHHUSI. 71a00paTOPHBIX PabOT U YUEHUYECKUX ONBITOB
6 | I'padugeckoe nmpencrapienune (na 6a3e koMmIeKToB st OI'D)
JIBUKCHHUSI.
Pemenne rpaduyeckux 3amad,
7 pacuer myTu U CpeaHel CKopoCcTH
HEPABHOMEPHOTO JIBHKCHHUSI.
8 [TonsiTHE MHEPIMH U HHEPTHOCTH.
IlenTpoberxHas cuia..
9 Cuna ynpyrocru, cuiia TpeHus O6opynoBanue st
71a00paTOPHBIX pabOT U YUEHUYECKUX OIBITOB
JlaboparopHas pabota (na 6aze komrIuiekToB st OI'D)
«HccnenoBanue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH, BOSHUKAIOIICH B
10 | IPYXKHUHE, OT CTeneHu aehopmanuu
IPYKUHBD).
JlaGopaTopHas pabota
11 | «Onpenenenue koddpunmenTa
TpPEeHHUsl Ha TPUOOMETpPEY.
JIaGoparopHas paboTa Ob6opynoBanue s
«HcenenoBanne 3aBUCUMOCTH 7a0opaTOpHBIX  pabOT M YYEHHYECKUX
12 | CHJIBI TPEHUS OT CHJIBI OTIBITOB
HOPMaJIbHOTO JABJICHUSD.
4. I'mapocraTuka (124)
13 | IInotHocTs. 3anaua maps ['epona OGopynoBaHHe IS JEMOHCTPALUH
14 | Peuienue 3a1a4 MoBbINIEHHOM

CJIOJKHOCTH Ha PACUCT IJIOTHOCTH

13
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BCIICCTBA.

15

Pemenue 3a/1a4 1OBBIIIIEHHON
CJIOKHOCTH

OGopynoBaHue IS IEMOHCTpaIUN

16

JlaBiieHME KUJIKOCTH M ra3a. 3aKOH
[Tackans

17

CooOmarormuecst COCY/Ibl.

18

JlaboparopHas paboTa
«M3rorosnenue Moenu GoHTaHA»

O6GopynoBanue aJis
TabopaTOpHBIX PadOT U YIYCHUYECKUX OIBITOB

19

JlabopaTtopHnast pabota
«M3rotoBnenue Moienu GpoHTaHa»

Ha 0a3e koMIurekToB g OI'D

20

3akoHn [lackans. /laBnenue B
KUOKOCTAX U rasax.
FI/IHpaBJ'II/IT-IeCKI/Ie MalIuHbI.
Coo0bmmaromuecs: CoCy/bl.

21

BritankuBaromas cuia. 3akoH
Apxumena.

OOGopynoBaHue A 1EMOHCTPAITHI

22

JlabopaTtopHnast pabota
«BrracHeHHE YCJIOBUSA IIJIaBaAHU A
TEI».

OGopynoBanue s
nabopaTOpHBIX  paboT W
OIIBITOB

YYCHHUYCCKUX

23

biok 3ama4d Ha 3akoH Ilackans,
3aKOH ApXuMena.

OOGopynoBaHue A IEMOHCTPAITHI

24

briok 3ama4d Ha 3akoH Ilackans,
3aKOH ApXuMena.

5. Craruka (104)

25

bnoxk. Preruar.

O6opymoBaHue I IEMOHCTpAITAi

26

PasHoBecue TBEPABIX
cuibl. [ IpaBrIIO MOMEHTOB.

TECII.

MowmeHT

27

Lentp Tskxectn. WcecnenoBanue
MEXAaHUYECKUX CUCTEM

Pa3INIHbIX

O6opynoBaHue i1 IEMOHCTpaAi

28

KOM6I/IHI/IpOBaHHI>Ie 3aJa4u,
HCII0JIB3Ys YCIIOBH PaBHOBECHA.

29

KOM6I/IHI/Ip0BaHHI>Ie 3aJa4u,
HCII0JIb3Y: YCIIOBHA PABHOBCCHUS

30

JlaGopaTopHas pabota
«3rotoBienue padoTaromIei
cuctembl 6510K0B». OdopMmieHue
paboTHI.

O6opynoBanue st
71a00paTOPHBIX PA0OT U YYCHUYECKHUX OIBITOB
(ma 6a3e komruiekToB s OI'D

31

PaboTa Hag npoexkToM «biaoKm».
JIaGoparopHas paboTa
«U3rotoBnenue padoTaromien
CHCTEMEI OJIOKOBY.

32

JIaGoparopHas paboTa
«M3roroBnenue padoTarouei
CHCTEMBI OJIOKOBY.

O6opynoBanue st
71a00paTOPHBIX paOdOT M YYCHUUYECKHX OIBITOB

33

Odopmienue paboTHI.

KowmmnerotepHoe ob6opynoBanue

34

3amura IpoeKToB.

14
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KasengapHo-teMaTu4yeckoe mjiaHupoBaHue 8 kiace

Ne Tema ypoka Hcnosb3oBanue
/11 00opy/oBaHusl LIEHTPa
€CTeCTBEHHOHAYYHOI U TeXHOJIOTH4eCKOH
HanpasJjeHHocTel «Touka pocray
1. BBenenue (14)
BBoaHoe 3aHATHE. Hemn u3anaun | KommberoTepHoe o6opymnoBanue
1 | xypca.Texnuka Ge30macHOCTH.
2. TennoBsble siBinenus (12 u)
Pa3nooOpasue TemnoBbixsaBieHuil. TemnoBoe | KomnbroTepHoe ob6opynoBanue
2 paciiupeHHeTes.
JlabopaTtopHnast pabota O6opynoBanue 1Jis
«3MeHeHust ITMHBI Tesla IpU 1a00paTOpHBIX PabOT U YUEHUYECKUX OTIBITOB
3 HarpeBaHUU U OXJIAXKICHUN.
Tennonepenaua Habmronenue O6opynoBaHue JUIsl IEMOHCTpAUil
TEIJIONPOBOJHOCTH BOJIBI U
4 BO3JlyXa.
JlabopaTtopHnast pabota OGopynoBaHue s
«M3Mepenue yenpHou 71a00paTOPHBIX PabdOT M YYEHUUYECKHUX OTIBITOB
TEII0EMKOCTHU Pa3INYHBIX (na 6a3e xomruiekToB g OI'D
S BELIECTBY.
[InaBneHue U oTBEpICBaHUE.
JlabopaTtopHas pabora «OTiHBKa
6 | mapadunoBOTO CONmATHKA»
JlaGopaTopHnast pabota OGopynoBanue s
«Habmonenue 3a miaBjIeHHEM 71a00paTOPHBIX padOT U YUCHUUECKHUX OTBITOB

7 JBIA»

Pemenne onumnuaaHeix 3a1a4 O6opynoBaHue JUIsl IEMOHCTpAIUi

8 Ha ypaBHEHHUE TEIJIOBOrO OajiaHca
Pemenne onuMnuagHpix 3a1a4 O6opynoBaHue JUIsl IEMOHCTpAIUi

9 Ha pacy€T TEIJIOBBIX MPOLIECCOB

10 | JIaGoparopwus kpucTtauiorpaduu.

11 | Wcnapenue U KOHIEHCAIHS. O6opynoBaHue JUIsl IEMOHCTPAIUi
CocrtaB atmocdepsl, O6opynoBaHue JUIsl IEMOHCTPAIUi
HaOII0IeHUE Tepexoaa
HEHACBIIEHHBIX I1apOB B

12 | paceimennsie.

13 | BnaxxHOCTh BO3/1yXa Ha pa3HbIX KOHTHHEHTax | OOopyaoBaHHE JUIs IEMOHCTPAIUi

3. Daekrpuyeckue sijeHus (84)
Muxkpomup. Mozaenu atoma, Ob6opynoBaHue 115 AEMOHCTpALIUii

14 cyliecTBoBaBIne 10 Havana XIX
HcTtopus OTKpBITHS U OEHCTBUS KomnsroTepHoe o60pynoBaHue

15 | ranpBanmyeckoro snemenTa
Uctopus co3nanus 3mekTpodopHOi

16 | mammnm
OmnbiTel Bonbra. Dnexkrpuyeckuit KowmmnbrotepHoe ob6opynoBanue

17 | tox B snexTponmTAX.

18 | Pemenue onuMIUa HBIX 3a/1a4 HA Ob6opynoBaHue it AEMOHCTpALIUI

15
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3aKOHBI ITIOCTOAHHOT'O TOKA

HaOnronenue 3aBUCUMOCTH
COHpOTI/IBJICHI/Iﬂ HpOBOI[HI/IKa oT

O6opynoBaHue AJid 1EMOHCTpAIUil

19 | remmeparypsi.
JIaboparopHas paboTa O6opynoBaHue st
«OrnpeneneHne CTouMoCTU 1a00paTOpPHBIX padOT M YYEHUUYECKUX OIBITOB
M3PACX0I0BAHHON AJIEKTPOIHEPT U (ma 6a3e komruiektoB st OI'D
IO MOIITHOCTH TMOTPEOUTEIIS U TIO
20 CYCTYUKY»
Pemrenne onmumnumaaHeIx 3a1a4 O6opynoBaHue JUIsl IEMOHCTpALUil
21 | ua temnoBoe AeiiCTBHE TOKA
4. DJIeKTPpOMATHUTHBbIE siBJIeHU (34)
DNeKTpOMarHUTHbIE SIBJICHHUS. O6opynoBaHue JUIsl IEMOHCTpALUil
22 | DekTpOM3MEpPUTENBHEIE TPHOOPBL.
MarnuTHas anomanus. MarHuTHbIE O6opynoBaHue JUIsl IEMOHCTpALUil
PasnoBuaHoCTH
24 | spexTpogBHTaTEICH.
5. Onruyeckue siBjaeHus (74)
Hcrounuku cBeTa: TEIUIOBHIE, O6opynoBaHue JUIsl IEMOHCTpALUil
25 | TIOMHHeCHCHTHEIC
DKCHEpPUMEHT HAOIIOICHHE.
MHoOTOKpaTHOE N300paKEeHHE
npeaMeTa B HECKOJIBKHUX TIOCKUX
26 | 3epkanax.
M3roToBUTH MEPUCKOIT U CETO OOGopynoBaHue AJi IEMOHCTPAITHI
27 | HOMOIUTEIO NPOBECTH HAOTIOICHNUS
[IpakTrueckoe uCnoab30BaHuE O6opynoBaHue JUIsl I€MOHCTpAUit
28 | BOrHyTBIX 3epKa
3puTeabHbIC UIUTIO3UH, OO6opynoBaHue AJi TIEMOHCTPAIHI
MIOPO’K/Ia€MBbI€ MPEIOMIICHUEM
29 | cera. Mupaxu.
30 | Pa3BuTHE BOJOKOHHOM ONTUKU
Hcnonb3oBaHue 3aKOHOB CBETA B
31 | rexuuke
6. YesoBek u npupoaa (44)
32 | ABTomaTHKa B Halllel >KU3HH . KowmmnbrotepHoe ob6opynoBanue
33 | Pagno u TeneBuneHme
ANbTepHaTHUBHBIC HCTOUYHUKU
34 SHepruu. Buael ssekTpocTaHiuii
Hayxka ceroans. Hayka u
35 | GesomacHOCTH IO,
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KasengapHo-teMaTu4yeckoe mJiaHupoBaHue 9 Kiace

Tema ypoka

Hcnoan3oBanue

No 00opy/oBaHusl LIEHTPa
/11 €CTEeCTBEHHOHAYYHOI U TeXHOJIOTN4eCKO
HanpasJjeHHocTel «Touka pocray
1. BBenenue (14)
BBoaHoe 3aHATHE. Hemn u3anaun | KommberoTepHoe o6opymnoBanue
1 | xypca.Texnuka GezomacHocTH.
2. Kunematuka (7 4)
Crioco0Ob1 onucanus OOGopynoBaHue AJisg 1EMOHCTpAITHI
2 MEXaHHYECKOTO JIBVKCHUS
[IpsiMmonHEHOE paBHOMEPHOE OOGopynoBaHue AJisg IEMOHCTpAITHI
JBIKEHUE 110 TwiockocTtu? CMoTpst
3 13 KaKO¥ TOYKHU HAOJIIOIATh
OTHOCHUTENHHOCTH JIBHKCHHUSI. OOGopynoBaHue A IEMOHCTPAITHI
4 CrokeHne IBKESHUM.
Jlabopamopuvie pabomul: OGopynoBanue 1Jis
«3yueHue nBuxkeHUs1 CBOOOIHO 1a00paTOpHBIX PabOT U YUEHUYECKHX OTIBITOB
najarolero tena», «Mzyuenue
S JIBIDKEHUSI TeJIa TI0 OKPYKHOCTH
Kak u xyna noJsierena BuniHeBas OOGopynoBaHue AJi IEMOHCTPAITHI
KocTtouka? Pacuer TpaekTopuun
JBUKEHHSI T€J U MTepCOHaXeH
6 pacckasoB P.Pacis o Mionxaysene
Hcropuueckas peKOHCTPYKIUS OOGopynoBaHue AJi IEMOHCTPAITHI
onbITOB ["anues no onpeaeneHUI0
7 YCKOpPEHHUS g.
Omnpenenenre CKOPOCTU O6opynoBaHue JUIsl IEMOHCTpAIUi
PaBHOMEPHOTO JIBIKEHUS MpU
HCIOJIb30BAHMHU TPEHaXepa
8 «0eroBast TOPOKKa.
3. Innamuka (84)
Cuna Bonu, cuia yoexaAeHUs Uiu O6opynoBaHue JUIsl IEMOHCTPAIUi
9 cwia - puzndeckas BeJIUuyuHa?
Jlabopamopnas paboma: O6opynoBanue st
10 | «M3mepenne mMacchl Tenay 1a00paTOpHBIX PabOT U YUEHUUYECKHX OTIBITOB
JIBukeHue Tena mnoja aeiicTBueM
11 | meckonmpkux cun
JIBUKEeHHE CUCTEMBI CBSI3aHHBIX O6opynoBaHue Il IEMOHCTPAIUA
12 | en
Jlabopamopnwvie pabomwi: «3ydyenue tpenus | OOopynaoBaHuUE JUIs
13 | ckonpxenns» 71a00PaTOPHBIX PabOT M YUEHUYECKHX OTIBITOB
JluHamuika paBHOMEpHOTO JBWKeHUs 1o | O0opynoBaHue A AEMOHCTpALUi
14 | oxpyxHOCTH
UcTopus pa3BuTHS TpeacTaBlIeHUN O6opynoBaHue sl IEMOHCTpAIUI
15 | 0 Beenennoit. Conneunas cucrema.
OTKpBITHS HA KOHYUKE TIepa. O6opynoBaHue ISl IEMOHCTpAIUI
[lepBbIe HCKYCCTBEHHBIE CITyTHUKU
16 | 3emmn.

17
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4. Umnyabc. 3aKoH coxXpaHeHHs1 MMITYJIbca (34)

17 | Kak BbI IXTy Ha30BETE... KomnsrotepHoe o6opynoBanue
18 | PeakTuBHOE JABIKEHHUE B IPUPO/IE.

Paccnenosanue [TII ¢ nomonisro KomnsrorepHoe o6opynoBaHue
19 | 3akona coxpaneHus UMIynIbCa

5. Cratuka (24)

Jlabopamopnas paboma: O6opynoBaHue st

«OrmpeneneHue EeHTPOB Mace 1a00paTOPHBIX PabOT U YUEHUUYECKUX OIBITOB
20 | pasnuunbIX Te (TPU CI0CO62)»

[Ipumenenne MPOCTBIX MexaHu3MoB | KommbrorepHoe 060pymoBanue

BCTPOUTEJBCTBE: OT 3EMJISTHKHU 10
21 | geGockpeba

6. Mexanuyeckue Kojie0aHusi M BOJIHBI (34)
22 | Buasl MasTHHUKOB ¥ UX KOJICOAHUN OOGopynoBaHue AJis 1EMOHCTpAIHI
23 | YUto nmepeHOCHUT BOJIHA?
24 | KonebaTenpHbIe CUCTEMBI B IPUPO/IC UTEXHHUKE
7. DJIeKTPOMATHUTHBbIE KOJIeOAHUS U BOJIHBI (24)

DKcriepuMeHTallbHas MTPOBEpKa Kowmnbroteproe ob6opynoBanue
25 | cBojictB DM BOJIH.

HccnepoBanue 3IeKTpOMarHuTHOTO Kowmnbroteproe ob6opynoBanue
26 | ynydenns CBY-neun

8. OnTuka (44)

. M3roToBnenue moienu KommbrorepHoe o60pymoBanue
27 | kaneigockorna.

DKcIepUMEHTabHAs TPOBEPKA OOGopynoBaHue AJ IEMOHCTPAITHI
28 | 3aKk0HA OTpaKEHNS CBETA.

Jlabopamopnuas paboma: OOGopynoBanue s

«3mepenune nokazarens 1a00paTOpHBIX PabOT U YUEHUYECKHX OTIBITOB
29 | mpenomieHus BOIBD

Kak otnnuarorcs nokasarenu O6opynoBaHue JUisi IeMOHCTpALUit
30 | mpemommenus HBETHOTO CTEKIA

9. ®u3uKa aTOMa M ATOMHOT0 saApa (44)

[Tornomenue u uCIyckaHue cBeTa Kowmnbroteproe ob6opynoBanue
31 | aromamu. ONTHYECKHE CIICKTPEI.
32 | Usmepenue KII]I conneunoii 6arapen Kommsroreproe 06opynosanue

Brnusinue pagnoakTUBHBIX
33 | u3nyueHnii Ha KUBbIE OPraHU3MBI
2 CriocoOsl 3a1uThI OT

PaaAOaKTUBHBIX PI3J'Iy‘-IeHPII>i

18
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JIncr koppeKkTHpPOBKHM padoueill MporpaMMbl

Hata Hata ConepxkaHue KOppeKTUPOBKHU O06ocHOBaHUE MPOBEACHUS
YpPOKa 110 | IPOBEICHUS (Tema ypoxa) KOPPEKTUPOBKHU
IUIaHY 1o akry
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