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I[lnanupyembie pe3yabTaThl 0CBOEHHUS MPOrPAMMbI BHEYPOYHOM
AESITEJIbHOCTH « JKCIEPUMEHTAPHH N0 Pu3uKe» (C HCHOJIb30BAHHEM
ooopynoBanus «Touka pocra») B 7-9 Kiaccax.

Peanuzaryst mporpamMmbl CIOCOOCTBYET TIOCTHXKECHHIO CICAYIONTUX Pe3yabTaTOB:
JInuHocTHBIC:

B chepe TMYHOCTHBIX YHUBEPCATbHBIX YUEOHBIX ACUCTBUN yUAIHXCS:

* yueOHO-TI03HABATEIbHBIN UHTEPEC K HOBOMY YU4eOHOMY MaTepually u crocodam
PELICHUSIHOBOM 33/1a4H;

* OpHUEHTAIUs Ha TOHUMaHKe MPUYUH yClieXa BO BHEYUEOHOM NeTEIbHOCTH, B TOM
YHUCJIE HACAMOAHAIN3 M CAaMOKOHTPOJb pPE3yJIbTaTa, HAa AaHAJIW3 COOTBETCTBUSA
pe3yJIbTaTOB TPEOOBAHUAMKOHKPETHOM 3a/1auH;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEpPUEB YCIIEHIHOCTH BHEY4E€OHOM
NEATEIbHOCTH;

Obyuarowuiics noay4um 603MONCHOCIY OISl POPMUPOBAHUA!

* BHYTPEHHEW MO3UIMHU LIKOJIBHUKA HA YPOBHE IOJIOKUTEJIBHOIO OTHOLICHUS K
IIKOJIC,[TIOHUMAHUsl HEOOXOJMMOCTH YYE€HUS, BBIPaXEHHOTO B IpeoliaJaHuu
y4e0HO-TI03HABATEIbHBIXMOTHUBOB;

* BBIPQXKEHHOU YCTOMYMBOW y4eOHO-TI0O3HABATEIBbHON MOTUBAIIMHN YUEHUS;

* YCTOMYMBOrO y4yeOHO-IIO3HABATEIBHOIO MHTEpEca K HOBBIM OOIIMM croco0am
peleHus 3aaad.

MeranpeamerHsie:

B cdepe peryJasiTHBHBIX YHUBEPCATbHBIX YU€OHBIX NEHCTBUN yUaIlUXCS:

* IUIAHUPOBATh CBOM JCHUCTBUS B COOTBETCTBHM C IIOCTABIICHHOW 3aJadyeul WU
YCJIOBUSIMU €€peanu3allii, B TOM YUCJIe BO BHYTPEHHEM ILJIaHE;

* YUHUTHIBaTh YCTAHOBJICHHBIC TpaBWja B IJITAHUPOBAHMHM W KOHTPOJE CIocoOa
pELICHUS;

* OCYILIECTBJIATh UTOTOBBIM U MOIIATOBBINM KOHTPOJIb MO PE3YJIbTATY;

* OIIEHUBAaTh TMPABWIHHOCTh BBIMOJHEHUSI JEUCTBUS HA YPOBHE aJICKBATHOM
PETPOCIEKTUBHOMOIIEHKM COOTBETCTBHUSI PE3YyJIbTATOB TPEOOBAHMSAM JAHHOU
3aJ1a4y ¥ 3aJa4HOM 00J1acTH;

* aJIeKBAaTHO BOCHPUHUMATH TMPEJIOKECHUS U OIEHKY YUYWTENIed, TOBapHIIEH,
POIUTETEU UAPYTUX JTIOIEH;

* pa3nM4aTh Coco0 U pe3yabTaT AeHCTBUS.

Obyuarowuiics noxyyum 603MO*CHOCHb HAYYUMCA!

* B COTPY/IHUYECTBE C yUUTEJIEM CTaBUTh HOBBIC YUCOHBIC 3a/1a4H;

* IPOSIBIISITH TTO3HABATEILHYIO HHUIIUATUBY B Y4€OHOM COTPYIHUYECTBE;
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* CaMOCTOSITENIBHO aJ€KBATHO OLICHUBATh MPABWJIBHOCTH BBIIIOJIHEHUS IEUCTBUS U
BHOCHUTHbHEOOXOMMbIE KOPPEKTUBBI B UCIIOIHEHUE KaK MO XOJy €ro peain3aluu,
TaK U B KOHIIE ICVCTBUA.

B cdepe mo3naBaTeJbHbIX YHUBEPCATBHBIX YUEOHBIX JCHCTBUN yUaluXCs:

* OCYILECTBJIATH MOUCK HEOOXOIUMON MH(MOPMAIIUH JJI BHIIOTHEHHUS BHEYYEOHbBIX
3aJlaHAA  CHUCIIOJNB30BaHMEM  y4eOHOM  JHUTepaTypbl W B OTKPBITOM
WH()OPMAIMOHHOM  MPOCTPAHCTBE,PHLIUKIONEIUN, CIPABOYHUKOB  (BKJIIOYAs
3JIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

WNHurtepHera;

* OCYIIECTBIIATH 3aMuch ((PUKCalKI0) BHIOOPOUHOM HHPOpMAIHH 00 OKPYKAIOIIEM
MUpe U ocede caMoM, B TOM YHciie ¢ momonisio naerpymentos UKT;

* CTPOUTH COOOIIIEHUS, MPOEKTHI B YCTHOM M MUCbMEHHOM Qopme;

* IPOBOJUTH CPAaBHEHHUE U KJIACCU(PUKALIUIO 110 33JaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3U B U3y4a€MOM KpYyT€ SIBJICHU;

* CTPOUTh pacCyXAeHHs B (OpMe CBSI3U NPOCTBIX CYKIEHUI 00 00BEKTe, €ro
CTPOEHUU,CBOMCTBAX U CBA3AX;

Obyuarowuiics noiyyum 603MO*CHOCHb HAYUUMbCA!

* OCYILECTBJIATh PACIIMPEHHBIN MOUCK UHPOPMAIMK C UCIIOIB30BAHUEM PECYPCOB
oubnuotek ucetu HTepHeT;

* 3aluChIBaTh, (UKCUPOBATh HMHPOPMALUIO 00 OKpPYXKAIOMIMUX SBICHUSAX C
noMouipronHCTpyMeHTOoB UKT;

* 0OCO3HAaHHO Y MPOU3BOJBHO CTPOUTH COOOIIECHHS B YCTHOM U MUCBMEHHOUN (popMe;
* OCYIIECTBJIATh BbIOOp HambOoisiee 3(h(PEKTUBHBIX CHOCOOOB pEIIeHUs 3ajay B
3aBUCUMOCTH OTKOHKPETHBIX YCIOBHIA;

* CTPOUTH JIOTHYECKOE PACCYX IECHHUE, BKIIOYAIOIIEE YCTAHOBICEHUE MNPUYMHHO-
CJICICTBEHHBIXCBS3EH;

* MOTYT BBIATH Ha TEOPETHUYECKHIl YPOBEHb PEIICHHs 3a4ad: pEUICHUE II0
OINPEJECICHHOMYIUIAHY, BJIAJICHHE OCHOBHBIMU IIPUEMAaMH PEIIEHUS, OCO3HAHHUS
NEATEIBbHOCTH I10 PEIIECHUIO 3a1a4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCATbHBIX YU€OHBIX JEHCTBUN YUAIIUXCS:

* QJIEKBAaTHO MCIOJIb30BATh KOMMYHHMKAaTHUBHBIE, IIPEXKJE BCETO - PpEYEBHIE,
CpEeICTBA  JUIAPEIICHHs] Pa3IMYHbIX KOMMYHHMKAaTUBHBIX  3a7a4, CTPOMTH
MOHOJIOTUYECKOE COOOIICHHUE, BIAJEThANATIOTHYECKON (OpMOIl KOMMYHMKAIUH,
UCIIONB3ysd, B TOM uyucie cpencrBa u MHCTpyMeHTsl MKT wuauctaHumoHHOTO
OOIICHMS,

* IOMYCKaTh BO3MOXHOCTh CYIIIECTBOBAHUS Y JIOAECH pa3IMYHbIX TOYEK 3PEHHUS, B
TOM YHCJIE€ HECOBNAJAIOUIUX C €r0 COOCTBEHHON, U OPUEHTUPOBATHCS HA MO3UIUIO
napTHepa B 0OIIEHUH UB3aUMOJICHCTBUN;

* YUUTHIBATH Pa3HbIE MHEHUSI U CTPEMUTHCA K KOOPJIUHALMU Pa3INYHbIX MMO3HUIIHIMA
BCOTPYJHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO;

* IOTOBApUBATHCA U MPUXOIUTH K OOIIEMY PELICHUIO B COBMECTHOM J1eATEIbHOCTH,
B TOM YHCJIEB CUTyallM¥ CTOJKHOBEHHS HHTEPECOB;

Obyuarowuiics noay4um 603MOHNCHOCHb HAYUUMbCAL:
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* YYUTBHIBATh M KOOPJIWHUPOBATH B COTPYJAHWYECTBE OTIMYHBIC OT COOCTBEHHOMU
TIO3MIIUHU IPYTHXITFOICH;

* VYHTBHIBaTh pa3Hble MHCHHUS W HWHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
TIO3HIINIO;

* MIOHUMATh OTHOCUTEIBHOCTh MHECHHUH U TIOJIXOJIOB K PEIICHHUIO TPOOIICMBI;

* apryMEHTHPOBATh CBOIO TMO3UIMI0 M KOOPAMHUPOBATH €€ C TO3UIUSIMH
NapTHEPOB BCOTPYIHUYECTBE NMPH BBIPAOOTKE OOINErO pEIICHUS B COBMECTHOU
NESTCIIBHOCTH;

* 33/1aBaTh BOINPOCHI, HCOOXOAMMBIE JJIs OpraHU3aIlui COOCTBEHHOM JIEATEIIBHOCTH
UCOTPYIHUYECTBA C TIAPTHEPOM;

* OCYIIECTBJIATh B3aMMHBIH KOHTPOJb HM OKa3blBaTh B COTPYIHUYCCTBE
HEO0OXO0TMMYIOB3aUMOIIOMOTIIb.

IIpeamerHbIe:

- OPUEHTUPOBATKLCS B SBICHUSAX U O0OBEKTaX OKPYKAIOIIETO0 MUPA, 3HATH TPAHUIIBI
UXIIPUMEHUMOCTH;

- TIOHUMAaTh OmpeAciieHUus (U3MUECKUX BEIMYMH W TOMHHUTH OIPEACIISIONINS
bopMyIIBI;

- TIOHMMAaTh KaKUM (U3NYCCKUM MPHUHIMIIAM ¥ 3aKOHAM TOJYHHSIOTCS TE€ WM
UHBICOOBEKTHI M SIBIICHUS TIPUPO/IBI;

- 3HAHKME MOJICJTH IMOMCKA PEIICHUH JIJIs 3a71a4 1o (pHU3HKe;

- 3HaTh TEOPETUICCKHEC OCHOBBI MATCMATHKH.

- IPUMEYATh MOJICIIH SIBJICHUH U 00BEKTOB OKPYKAIOIIETO MHPA;

- aHAJIN3UPOBATH YCIIOBUE 3a/1aUH;

- mepeopMyIUPOBATH U MOJICITMPOBATh, 3AMECHSITh UCXOIHYIO 3a/1a4y JPyTou;

- COCTABJIATH TUUIAH PEIICHUS;

- BBIZIBUTATH U TIPOBEPSITH MPEJIaraeMble JIJIS PEIICHHS TUTIOTE3bI;

- BJIAJICTh OCHOBHBIMH YMCTBEHHBIMH OIEPALUSIMH, COCTABIISIONIUMHU TTOMCK
peIIIeHU3aIauH.

Conep:xanue nporpaMMbl BHEYPOUHOI 1eSITEJIbHOCTH
7 KJacce

Beenenne. Broanoe 3ansarue. llenu u 3anaum kypca. TexHuka 6€30macHOCTH.
Poab 3kcniepuMeHTa B KM3HM YeJI0BEKA.
Teopusa: W3yunTb OCHOBBI Teopuu mnorpentHocTed. [lorpemHocT NpsSMbIX U
KOCBEHHBIXM3MEPECHUI, MaKCUMajbHas TMOTPEIIHOCTh KOCBEHHBIX WM3MEpPEHUH,
y4eT TOTPEIIHOCTeH W3MEpeHUuNnpu mnocTpoeHun rpadukoB. I[IpencraBienue
PE3yNIbTaTOB U3MEPEHU B (hopMe TaOIuI] 1 TpaduKOB.

Ilpakxmuxa: OCHOBBI TE€OPUU TMOTPEIIHOCTEW MPUMEHSATH MPHU BBHINOJIHEHUU
AKCIEPUMEHTAIIbHBIX3a/1a4, MPAKTUYECKUX pabor.(c HCIOJIb30BAHUEM
ooopynoBanus «Touka pocray)
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Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU.

[IpuBoauTh TpUMEpPbl OOBEKTOB U3ydeHUS (u3uku (pu3udecKue sBICHUS,
dbusnyeckoe Temo,BemecTBo, (Gusndeckoe nojue). HabmonaTte u aHanu3upoBaTh
busnueckue siBneHus (GUKCUPOBATHU3MEHEHUS CBOMCTB OOBEKTOB, CPABHUBATH UX
u 0000marp). [To3HAaKOMHUTBCS C 3KCHEPUMEHTAIBHBIMMETOAOM HCCIEIOBaHUS
npupoasl. Coopka MpuOOPOB U KOHCTPYKIMi. Mcronb3oBaHue HU3MEPUTEIBHBIX
npubopoB.BeinonHeHne 1a00paTOPHBIX U MpaKTHUYECKUX padot. [{uarHoctuka u
YCTpaHEHHE HEUCIIPABHOCTEN

npuOopoB. BricTpanBaHue rurnoTe3 Ha OCHOBAHWU UMEIOIIUXCS JJAHHBIX.
MexaHuka.

Teopua:  PaBHOMepHOEe M  HepaBHOMEpHOe  JABWXeHHe. [ 'paduyeckoe
npeacTaBlIeHue OB KeHUs. Pemmenne rpaduuecknx 3amad, pacyeT MyTH U CpeaHei
CKOPOCTHM HEpaBHOMEpHOro ABuxkeHUs.IlOHSTHE WHEpUUM U HWHEPTHOCTH.
[lentpoOexnass  cuna. [lpuMeHeHne  JaHHBIX ~ (PU3MYECKUX  TOHSITHIB
KU3HEAEATEIbHOCTH YenoBeka. Chlla ynpyrocTtu, Cuja TPEHUSI.

Ilpaxmuxa: ViccnenoBaHue 3aBUCUMOCTH CHUJIbl YIPYTOCTH, BO3HHUKAIOUIEH B
NpYy>KWHE, OTCTENeHUu jAedopManuu MpyKuHbl. OmnpeneneHue koddduimenrta
TPEHHUs Ha TpuOOMeTpe.(C HCMmoJib30BaHueM odopynoBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTH CUJTbI TPEHUS OT CUJIbI HOPMAJIBHOTO JIABJICHHUS.
Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesTMENbHOCU.

Ananu3 Ttabnun, rpadgukos, cxem. [lonck 0ObsiCHEHHST HAOIIOJAEMbIM COOBITHSIM.
OrnpeneneHnecBOMCTB PUOOPOB MO YepTeKaM U MOJESAM. AHAJIN3 BOZHUKAIOIIUX
poOIeMHBIX cuTyanuil.l1300paxaTe cucteMy KOOpAUHAT, BEIOUPATh TENO OTCUETA
U CBSI3bIBAaTh €0 C CUCTEMOM KoopauHaT.lcnosb30BaTh CUCTEMY KOOPIMHAT IS
W3YUYEHUs TIPSMOJIMHEHHOro ABMXKeHUs Tena. COopkanmpuOOpoOB U KOHCTPYKIIHM.
Hcnonb3oBaHne M3MEpPUTENbHBIX MNpUOOpPOB. BeInosHEeHWe J1a00paTOPHBIXU
NpakTHYeCKUX padoT(c HcmoJib3oBaHHMeM oOopynoBaHusi «Touka pocray).
JlmarHocTuka W yCTpaHEHHE HEHCIpaBHOCTEW MpuOOpoB. BricTpanBaHuerunores
Ha OCHOBAaHHMHM HWMEIOUIMXCSA JaHHbIX. KOHCTpyHpoBaHME UM MOJIEIUPOBAHHUE.
BrimonHeHne3aqanuil Mo yCOBEPIISHCTBOBAHUIO TPpHOOpOB. Pa3zpaboTka HOBBIX
BapUAHTOB ONBITOB. Pa3paboTka wuMpoBepka METOJMKH SKCIEPUMEHTAIBHON
pabotel. Pabota B mManbix rpynmax. AHaIU3UPYIOT,BEIOMPAIOT U OOOCHOBBIBAIOT
CBO€ peuieHue, naeuctBus. lIpencraBieHune pe3ynabTaToB MApHOW,IPYNIIOBOU
NeATEIbHOCTH. Y4YacThe B JUajore B COOTBETCTBUU C MpPaBHIAMH pPEUYEBOIO
MOBEJICHMUSI.

I' uapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruapocTaTM4eckoe HaBIICHHUE,
COOOIIAIOIINECSICOCYIbl, TUAPABINYECKUE MAILIUHBI.

llpakmuka: 3a0auu: BBHITAJKUBAIOUIAs CHJIAa B PAa3IMUHBIX CHCTEMax; MpUOOpHI B
3a1auax(cooOmaromuecs COCybl, THAPABINYECKAE MAIIUHBI, pblYaru, OJIOKH).
DKCliepuMEHTaIbHBIE 3aJJaHUS:

l)uzmepenne cuiibl Apxumesna, 2)u3MepeHre MOMEHTa CHIIbI, JCHCTBYIOIIETO Ha
pbIyar, 3)u3MepeHne
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paboThl CUJIbl YOPYrOCTH MHPHU MOABEME Tpy3a C MOMOILIBI MOJBUNKHOTO WIH
HENOABHKHOT0 0J10Ka.(C ucnonb3osaHuem obopyposaHua «TouKka pocra»)
Xapakxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Ananmm3  Tabmun, rpadukoB, cxeM. Ilouck o0OBsCHEHHUs HAOIIOJaeMbIM
coObITHsIM.COOpKa MpUOOPOB M KOHCTPYKUUN. Mcronb3oBaHue H3MEPUTEIBHBIX
npuOopoB. BeimomHeHnenadbopaToOpHbIX U MpaKTHUYECKUX padoT. /lmarHocTthka u
YCTpaHEHHE HEHWCIPABHOCTEH MpuOOpPOB.BhICTpanBaHue THIOTE3 HAa OCHOBAHUU
UMEIOINXCs NaHHbIX. KoHCTpynpoBanue u MojenupoBanue.Pabora B Maibix
rpynmnax. AHaIA3UPYIOT, BBIOMPAIOT KW OOOCHOBBIBAIOT CBOE  pEIICHHE,
nevcrus.lIpencraBienne  pe3ysbTartoB  MapHOW, TIPYINIIOBOW — JEATEIBHOCTH.
[TonroroBka cOOOIIEHUH HWIOKJIAIOB. YYacTHE B JAHMAJIOre B COOTBETCTBUHU C
MpaBUJIaMH PEUYEBOTO TTOBECHUSI.

Craruka.

Teopusa: biok. Peruar. PaBHOBeCHE TBEPABIX TEJ. YCIIOBUA paBHOBECHUS. MOMEHT
cuibl.IlpaBuno momenTtoB. lleHTp Tsxkectu. HcciemoBaHwe — pa3iauMYHBIX
MexaHu4eckux  cucteM.KoMOMHUpOBaHHBIE  3a7auM, HCIOJB3YS  YCJIOBHS
paBHOBECHS.

IIpaxkmuxka: VIzrotoenenue padoTaroieil CUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCIU.

Ananu3 tabnui, rpadgukos, cxem. [lonck 0ObsiCHEHHST HAOIIOJAEMbIM COOBITHSIM.
OrnpeneneHnecBoOMCTB MPUOOPOB MO YepTeKaM U MOJEISIM. AHAJIU3 BOZHUKAIOIIUX
npoOseMHbIXx  curyauuit. Habmrogate  neiicTBHE  MPOCTBIX  MEXaHU3MOB.
[To3HakOMUTBCSI C (PUBHUECKONH MOJECNBbIO «a0COMIOTHOTBEPAOE TeiIo». Pemiath
3a1a4uu Ha  TNPUMEHEHUE ycioBusi(IpaBuiia) paBHOBECUsI  pblyara.
[IpumensThycioBue (MpaBUJIO) paBHOBECHS pbluara sl OOBSACHEHUS JECUCTBUS
pPa3TUYHBIX UHCTPYMEHTOB,UCIIOJIB3YEMbIX B TEXHUKE U B ObITYy. COOpKa MpuOOpOB
U KOHCTpyKumid. Vcrmonb3oBaHMEM3MEpPUTEIbHBIX MpUOOpPOB. BrimonHeHue
71a00paTOPHBIX U MPAKTUYECKUX padoT. JlnarHoctuka u

YCTpaHEHHE HEHWCHIpPaBHOCTEW MpUOOpPOB. BhICTpanBaHWe TMIOTE3 HAa OCHOBAHUU
MMeEIMXCcs JaHHbIX. KoHCTpynpoBanue n MoaenpoBaHue. BeIogHeHne 3a1aHni
M0 YCOBEPIIEHCTBOBAHUIO MpUOOpOB.Pa3paboTka HOBBIX BApUAHTOB OIMBITOB.
Pa3paboTka 1 mpoBepka METOJUKH 3KCIEPUMEHTAITBHOUPAOOTHI.

Pabota B ManbIx rpymnmnax. AHaJIW3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pemenue, nerctBusa.  IIpencraBnenue  pe3ynbTaToB  MApHOW,  TPYIIIOBOMU
nesarenbHocTH. [loaroToBka cooOuieHuitn 10k1aa0B. OCyIeCTBISIOT CAMOOIICHKY,
B3aUMOOIIEHKY JESATEIbHOCTU. YUYacTUE B IMAJIOre BCOOTBETCTBUM C IPaBUIAMHU
PEUYEBOTrO MOBEACHUS.

8 ki1acce
TennoBble ABJICHNS.

TemnoBoe pacupCHUcC TCII. Hpoueccm IUIABJICHUSA U OTBCPACBAHUA, UCIIAPCHUA U
KOHACHCAILINH. Termonepez[aqa. BnaxHocTb BO34yXa HAa pa3HbIX KOHTHMHCHTAX.
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Hemoncmpayuu: 1. Habmonenue tasHus jabaa B Bojae. 2. CKOpOCTH MCHApeHUs
pasznuuHbIXKuAKOcTeN. 3. TemnoBsle ABUraTean OyayIero.

Jlabopamophvie pabomui(c HUCNOJb30BaHHMEeM oOopyaoBaHusi «Touka
pocta»): 1. MI3MeHeHus IIMHBI Tejla IPY HarpeBaHUU W oXJaxaeHuH. 2.OTIuBKa
napaduHoBoro cosgaruka. 3. HaOmonenue 3a mnaBieHueMm Jspaa 4. Ot yero
3aBHCUTCKOPOCTh HcHapeHust xuakoctu? 5. HalOmroneHue TemiaonpoBOIHOCTH
BOJIbI U BO3/1yXA.

Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.

CaMocTosATeTbHO (OPMYIHPYIOT MO3HABATEIBHYIO 3a7ady. YMEIOT C MOMOUIBIO
BOIIPOCOBIOOBIBATH HEJIOCTAIOIILYIO uH(pOpPMAITHIO. Hcnonp3oBanue
U3MEPUTEIBHBIX NMPUOOPOB. BhINOIHEHNENa00PATOPHBIX U MPAKTHYECKUX PadoOT.
JlnarHocTvka M yCTpaHEHHE HEHCIpPaBHOCTEW MpUOOpOB.BhICTpanBaHWe rumoTes3
Ha OCHOBAaHMM UMEKOIIMXCS NaHHBIX. KOHCTpyHpoBaHKe U MOJEINUPOBAHUE.
BeimonHeHne 3agaHuil 10 yCOBEPIIEHCTBOBAHUIO MpHOOpoB. PazpaboTka HOBBIX
BapHaHTOB ONbITOB.PazpaboTka W MpoBepKa METOAMKH 3KCHEPHUMEHTAIbHON
pabotel. Pabota B Manbix rpynnax.AHaJIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT
CBOE peuieHue, naeuctBus. lIpenacraBieHue pe3ynabTaTOBIIAPHOW, TIPYIIIOBOU
NEATEIIBHOCTH. YUYaCTUE B IUAJIOTE B COOTBETCTBUU C IIPABUIIAMH PEYEBOIO
IIOBEJICHMS.

DJIEKTPUYECKHE SABJICHUS.

Mukpomup. Mogenn aroma, cymectBoBaBmue n0 Havana XIX. Hcropus
OTKPBITHSL M  JICUCTBUATAIBBAHUYECKOrO  dJeMeHTa. Mcropus  co3maHus
anexkTpodopHON MammHbl. ONBIT BoibTa. DNEeKTpUUECKUN TOK B JIEKTPOJIUTAX.

Hemoncmpayuu:(c ucnosb3oBanuem ooopynoBanus «Touka pocray)

1. Monenu atromoB. 2. ['anbBaHUYECKHUE 3JIEMEHTHI. 3. DIEKTPOPOPHOI

MamuHel. 4. OnbiTel Boneta u ['asibBanm.

Jlabopamopnvie pabomeir: 1. Co3naHue rajabBaHUYECKHX DJIEMEHTOB W3
NOJIPYYHBIX CPEACTB. 2.DJIEKTPUYECKUI TOK B JKUIKOCTSAX CO3JaHUS «30JIOTOTO
KITFOUHKA .

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATEIILHOCTH:

VYrpaBnsitoT cBOeW MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
ITIOCTAHOBKULIEJIEH, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLUU CBOUX JCUCTBUM H
OLIEHKH YCHEIIHOCTH YCBOeHHs.CpaBHUBAIOT CIIOCOO U PE3yJIbTAaT CBOMX JEHCTBUIM
c o0pa3uoM - JHUCTOM  CONpPOBOXAEHUA.OOHAPYX UBAIOT  OTKIOHEHUS.
OO0yMBIBAIOT MPUYMHBI OTKJIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTpOJIb.Vicnionb30BaHe  M3MEpUTENbHBIX  NpuOOpoB.  BeImosHeHue
7a00paTOpHBIX U MpaKTHYecKuxpaboT.  [lmarHocTMka W yCTpaHEHHE
HEUCIIPaBHOCTE MpuOOpoB. BricTpanBaHue rumnoTe3 HAOCHOBAHUU MMEIOLIUXCS
naHHbIX. KOHCTpynpOoBaHue 1 MOJAEIUPOBAHUE.

JIEKTPOMATHUTHBIE SBJICHUS.

MarunutHoe moje B BemiecTBe. MarHutHas aHoMaius. MarHuTHeie Oypu.
Pa3HOBHIHOCTHUAIIEKTPOU3MEPUTEIIBHBIX npuOOpOB. PasznoBunHOCTH
BJIEKTPOJIBUTATEIIEH.
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Hemoncmpayuu(c ucnojib3oBanneM odopyaoBanuss «Touka pocrta»):1.
HarysinHOCTE OBEIeHUS BEIECTB B MarHUTHOM noJe. 2. IIpesentanuu o
MarHUTHOM TojJe 3eMJIi MU O MarHuTHbIX Oypsx. 3. JleMoHcTpanus
Pa3HOBHUIHOCTENAIIEKTPOU3MEPUTEIIBHBIX npuOOpOB. 4. Harmsnaocts
PA3HOBHUIHOCTEN JICKTPOABUTATEIICH.

Jlabopamopnwvie pabomuwi: 1. VccienoBaHue pa3indHbIX 3JIEKTPOU3IMEPUTEIbHBIX
puOOPOB.

Xapaxmepucmuka 0CHOBHbIX 6UO08 0eSAMENbHOCU.

VYrpaBigioT CBOEW MO3HABATENBHOM M YYEOHOH AEATENbHOCTBIO MOCPEACTBOM
ITIOCTAHOBKUILIENICH, IUIAHUPOBAHUsA, KOHTPOJS, KOPPEKUMH CBOUX JEUCTBUU U
OLIEHKH YCHEIIHOCTH YCBOCHH.CpaBHUBAIOT CIIOCOO U PE3yNIbTAaT CBOUX JCHCTBHIA

c oOpasuoMm - JUCTOM  compoBoXAeHHS.OOHAPYKUBAIOT  OTKJIOHEHHS.
OOyMBIBAIOT IPUYUHBI OTKJIOHEHHU. OCYIIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.

OnTnyeckue siBJICHHS.
M cTOYHUKM CBETA: TEIUIOBBIE, JIIOMUHECLICHTHBIE, UCKYCCTBEHHBIE. 3roToBiaeHue
KaMepbl -O0CKypa M HCCJIEIOBAaHUE H300paKEHUS C MOMOUIbIO MOJEIH.
MHorokpatHoe u300pa)k€HHE MpPEIMETaB HECKOJbKUX IJIOCKMX 3epKajiax.
M3roToBUTH MEPUCKON U C €r0 MOMOIIBI0 MpoBecTH HabmoaeHus.IIpakruueckoe
WCITOJIb30BAHUE BOTHYTBIX 3€pKaJl. 3pUTEIIbHBIE WIITIO3UH, IOPOKIAEMBIE
npesoMIiieHueM cBeta. Mupaxu. Pa3Butre BOJIOKOHHOM onTukH. Mcnonb3oBaHue
3aKOHOB CBETAa BTEXHUKE.

Hemoncmpayuu(c ucnoJib3oBannemM odopynopanus «Touka poctay)
1. Pa3znuuHble HICTOYHUKH cBeTa. 2. M300pakeHne mpeaMeTa B HECKOJIbKUX
IJIOCKUX 3epkaniax. 3. M3o00paxkeHne B BOrHYTHIX 3epkaiax. 4. Mcnosb3zoBanue
BOJIOKOHHOM  ONTHUKHU.S.  YCTpOHCTBO  (oToanmnaparoB, KHHOIPOEKTOPOB,
KQJIEUIOCKOTIIOB.
Jlabopamopnvie pabomsi: 1. VI3roToBIIeHHE KaMmepbl - 0OCKypa M HCCIeI0BaHHUE
u300paxkeHust crnomoulblo Mmozenu. 2. [lpakTuueckoe NpUMEHEHUE MIIOCKUX
3epkasl. 3. IIpakTMdeckoe MCIOJb30BAHMEBOTHYTHIX 3epkasl. 4. M3roroBieHue
NEPUCKOIa U HAOIIOACHUS ¢ TOMOIIBIO MOJIEIH.
Xapakmepucmuka 0CHOBHBIX 6UO08 0esAMENbHOCU:
VYrpaBnsitoT cBoeW MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
ITOCTAHOBKHULIEIIEH, TUIAHUPOBAHUSA, KOHTPOJS, KOPPEKUMU CBOUX JECUCTBUU U
OLICHKM YCHEIIHOCTH YCBOEHUA.BbIIENsAI0T U (QOopMynHpyrOT MO3HABATENbHYIO
ueiab. BBIACNSIOT  KOJMYECTBEHHBIE  XapaKTEPUCTUKHUOOBEKTOB,  3a/laHHbIE
cnoBaMu. [I[pyHUMAIOT MO3HABATENBHYIO LIENb U COXPAHSIOT €€ MPHU BBIITOJIHEHNUN
y4eOHbIX aencTBuil. Oco3HAIOT CBOM JIeHcTBHS. MIMEIOT HABBIKM KOHCTPYKTUBHOTO
OOLIEHUSI B MATIBIXTPYIITIaX.
Yes10BeKk u npupoaa
ABTOMaTMKa B Hamed Ku3HU. [Ipumepsl HMCHOJIB30BAHMS AaBTOMATHYECKHX
YCTPOMCTB B Hayke,Ha mnpous3BoacTBe U B ObiTy. CpeactBa cBszu. Pamno u
TeJIEBUACHUE. AJbTEpPHATUBHBIE WCTOYHMKUAHEPTUUA. BUABI 3JIEKTpOCTaHLUM.
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HeobxoauMocTh HSKOHOMHHM TPUPOTHBIX PECYPCOB HHUCIIONH30BAHUS, HOBBIX
HKOJIOTHYHBIX U Oe30macHbIX TexHouoruil. Hayka u 6e30macHoCTb J1toaei.
Jlemoncmpayuu: 1. hoTomMaTepuabl U CIAlIbI IO TEME.

Jlabopamopnvie pabomwei: 1.M3ydeHne JeHCTBUI CPEACTB CBS3H, pPaAUO M
TEJICBUACHUS.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

CamocrosiTennbHO  (DOPMYTUPYIOT —[O3HABATENbHYIO 3ajady. YMEWT (Uiu
Pa3BUBAIOT)CIIOCOOHOCT, C TMOMOIIBI0 BOMPOCOB J0OBIBATH HEIOCTAIONIYIO
uH(bOpPMAITHIO.

9 kiaacce

Kunematuka
CrnocoObl  omucaHus  MexaHudeckoro  JBwkeHus.  Cucrema — oTcuera.
[IpsmonuueiiHoenBrkeHue. [IpsMONIMHENTHOE PaBHOMEpPHOE JIBUKEHUE IO
mwiockoctu. llepemenieHne W CKOPOCTh MPUPABHOMEPHOM MPSIMOIMHEHHOM
JBM>KECHUU MO IJIOCKOCTU. OTHOCUTEIBHOCTh ABWXKEHHUS. CIOKEHHEIBUKEHUM.
[IpyHIMO HE3aBUCHUMOCTH ABWKEHHI.KpuBOIMHEHOE ABUXEHUE. J[BUXKeHUE
Tena, OpOIIEHHOTO TOJ] YIJIOM K TOpU30HTY.PaBHOMEpHOE BH)KEHHUE TI0
OKPYXKHOCTH. YTJIOBasi CKOpocTh. [lepron n yactora Bpaiienus. CKOpocThb
Y YCKOPEHHUE MPU PABHOMEPHOM JIBUXKEHUU IO OKPY>KHOCTH.

Jlabopamopnvie pabomui(c UCNOJB30BaHMEM oOopynoBaHusi «Touka
pocTay):

N3yueHnue nBuxkeHUs CBOOOIHO MAJAI0IIEro Tea.
N3yueHnne nBUXKEHUS MO0 OKPYKHOCTH.
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
OnpeneneHue CKOPOCTH PAaBHOMEPHOIO  ABWKEHHS TMPU  HUCIHOJIB30BAHUU
TpeHaXkepa «OEeTroBasIOPOKKAY.
Hcropuyeckass peKOHCTPYKIUS ONBITOB [anmies mo ompenesieHHI0 yCKOPEHUs
CBOOOTHOTOMIAJICHUS TEJI.
[TpuHIUTIBEI pAaOOTH TPUOOPOB JJIsT K3MEPEHUSI CKOPOCTEH U YCKOPEHUI.
[Tpumenenue cBOOOTHOTO MAJACHHUS 1T U3MEPEHUSI PEAKIINH YeJIOBEKA.
Pacuer TpaekTopun nBMXKEHUA NEPCOHAXKEN paccka3oB P.Pacmy.
Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU. YTEHUE U 00CY X AEHUE TEKCTa
CTaTEUUHTEPHET-CANTOB, OOCYXJEHUE JTOKIAJ0B U MPE3CHTAIMi, COCTaBICHUE U
pelieHue 3aaad, 0ocyxaeHruecnoco6oB peuienus (moarotoska k OI'D o ¢usuke).
JAunamMuka
Nuepunanbabie cucteMbl otcuera. Cuna. 3akoHbsl HeroToHa. [[BrkeHuME Tena non
JNIEICTBUEMHECKOJIBKUX CHJI. JIBHJKEHHME CHCTEMBbl CBS3aHHBIX TeJ. JluHamuka
PAaBHOMEPHOTO JBUKEHUSIMATEPUATIBLHON TOYKUA MO OKpyx)HOCcTU.Kiaccsl cuil.
3aKOH BCEMUPHOTO TAroTeHUs. [[BrkeHue miaHeT. ICKyCCTBEHHbIE CITyTHUKH.
Conneunas cucrema. Mcropust pa3Butus npeacrapiiennii o Beenennoit. Ctpoenue
Y 3BOJIIOLUSI BCENEHHOM.
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Jlabopamopnvie pabomui(c HUCMOJb30BaHMeM o0opynoBaHusi «Touka
pocTay):

H3mepenne wmacchl Tela C UCIHOJIb30BAHUEM BEKTOPHOTO Pa3iOKEHUS
cwibl. U3ydeHue KHUHEMaTUKU W JUHAMHKHA PABHOYCKOPEHHOIO JBIDKCHHS (Ha
npuMepe MarMHbBIATBYAa). Y 3yueHue TpeHus CKOJIbKEHHUS.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!

Hcropuueckass peKOHCTPYKIMS OnbITOB KylnoHa U AMOHTOHA TO OMNpPEIEICHHUIO
BEJIMYMHBICUIIBI TPEHUS CKOJIbKeHHUs1. I lepBble MCKYCCTBEHHbBIE CITyTHUKU 3EMJIH.
Kak oTnMuyaroTCsi MEXaHWYEeCKHMEe IMpOIEecChl Ha 3emile OT MEXaHWYECKHX
nporieccoB B kocmoce?Tena Conmueunol cucteMbl. OTKPBITHS HA KOHYMKE TIepa.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa
CTaTeUHHTEPHET-CAlTOB, OOCYXKJEHHE JOKJIAJ0B U MPE3CHTALUN, COCTaBICHUE U
pelieHue 3a7a4, o0CyKaeHrecrnoco0oB pemienus (noaroroska k OI'D no dusnke).
NMmnyabc. 3aKoH cOXpaHeHHUs HMITYJIbCA

Nmnynec. M3MeHeHUE uMMyJibca MaTepuadbHOM TOuku. CucteMa Tell. 3aKoH
COXPaHECHUSUMITYJIbCA.

IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

PeaxtuBHoe nsuxkeHue B mnpupone.Paccnenosanme JITII ¢ momompro 3akoHa
COXpPaHEHUS UMITYJIbCA.

Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
CTaTEHMHTEPHET-CAaiTOB, OOCYK/IEHHE JOKJIAJ0B U NPE3EHTAlUi, COCTABIEHUE U
penieHue 3aaa4, o0cyxaeHrnecnocoooB peuenus (moaroropka k OI'D o gusuke).
Craruka

PaBHOBecue tena. MOMEHT cuibl. Y CIOBUS paBHOBECUA TBEpAOTO Tena. [IpocTeie
MEXaHU3MBI.

Jlabopamophvie pabomvi(c HUCNOJb30BaHMEM oOopynoBaHusi «Touka
pocTay):

Omnpenenenue NEHTPOB MACC PA3IMYHBIX TEJ (TPH CIIOc00a).

Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

[IpuMeHEeHUE TPOCTBIX MEXAHU3MOB B CTPOMUTENBCTBE: OT 3EMJISTHKH [0
HeOockpeba.MccnenoBanne KOHCTPYKIIMH BEJIOCUTIEA.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa
CTaTeHHHTEPHET-CANTOB, OOCYXIACHHE JOKJIAI0B M MPE3CHTAIMI, COCTaBICHUE U
penieHue 3agad, oocyxaeHrnecnoco0oB pemenus (moaroroka k OI'D o gusuke).
Mexannuyeckue Ko0JieOaHUs U BOJTHBI

Mexanuueckue kosiebanus. IlpeoOpaszoBaHue >SHEPruM MpPU MEXAHUYECKHX
KojeOanusix.MareMatuyeckuii ¥ TPYXUHHBbIM ~ MasTHUKU.  CBOOOHHBIE,
3aTyXarollMe M BbIHYXKJEHHbIE KoJyieOaHus.Pesonanc.MexaHnyeckue BOJIHBI.
JInmHa 1 CKOPOCTh BOJIHBI. 3BYK.

Jlabopamophnvie pabomui(c UcHoOJb30BaHMeM o0opynoBaHusi «Touka
pocray):

N3yuyenue koneOaHuii HUTSHOTO MasiTHUKA.
Ipumepnvie memol npOeKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
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CtpyHHBIC MY3bIKQJIbHBIC MHCTpyMeHTHI.KosebaTenpbHble CHCTEMBI B TIPUPOJE U

TEXHUKE.

Xapakmepucmuka 0CHO8HbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ICHUE TEKCTa

CTaTeHMHTEPHET-CAalTOB, OOCYXKJIEHHE JOKJIAJI0OB U MpEe3eHTAIil, COCTAaBICHUE U

penieHue 3aaa4, 0ocyxaeHnecnocoooB peuieHus (moaroroska k OI'D o gusuke).

DJIEKTPOMATHUTHBIE KOJIeOAHMSI M BOJHBI

[TepemenHsbIii dnekTpuueckuid Tok. KonebatenbHbIM KOHTYp. BBIHYXICHHBIE U

cB0OOHBIE DMKO1e0anns. M BOJIHBI U UX CBOKCTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOm.:

[IpuHUMOBl paguocBs3u W TeleBuAcHUsA.Bnusuue DM wusnydeHud Ha KUBBIC

opraHu3Mbl. I3roToBiIEHHE YCTAaHOBKHU JUIsl IEMOHCTPAIIMK OIBITOB 10 DOMMU.

OnextpomaruutHoe usiydenne CBU-neun.Mcropuueckas peKOHCTPYKIIHS OIBITOB

Awmnepa.

Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa

CTaTeHMHTEPHET-CaiTOB, OOCYXKJIEHHE JOKJIAJ0B W MpPE3EHTAIui, COCTABICHUE U

penieHue 3aaa4, 0ocyxaeHnecnocoooB pemienus (moarororka Kk OI'D o gusuke).

Onrtuka

Hctounuku cseta. JleiicTBUsA cBeTa. 3aKOH MPSIMOJIMHEWHOrO PacIpOCTPAHEHUs

cBeTa. 3aKOHOTpakeHus cBeTa. [locTpoeHne n300paxeHuil B IIIOCKOM 3epKaie.

3aKOH MPEIOMJIEHUS CBETA Ha IJIOCKOM TPaHUIE ABYX OJHOPOJHBIX MPO3pPAaYHBIX

cpen.llpemomnenne cBerta B mnpusme. Jlucnepcust cBera. SBIEHME TIOJIHOTO

BHYTpeHHero orpaxkeHnus.JInu3bel. Tonkuwe nunH3bl. [locTpoeHne u300pa)keHuH,

CO37aBa€MbIX TOHKUMH JIMH3aMHU. ['1a3 u 3penue.Ontudyeckue nprudopshl.
Jlabopamopnvie pabomvi(c HUCNOJB30BaHMEM oOopynoBaHusi «Touka

pocTay):

DKCIepUMEHTaIbHas MPOBEPKA 3aKOHA OTPAKEHHUSI CBETA.

N3mepeHue nokazaresis npeioMIIEHUS BOJIBI.

N3mepenne poKyCcHOro pacCTOsIHUS cOOUparoIIei JTUH3bI.

Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hctopus ucciienoBaHusi CBETOBBIX SIBIICHUM.

Hcropruueckas peKOHCTPYKLMS Tejieckorna [ anues.

N3roroBneHne Kaiengockorna.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa

CTaTeHMHTEPHET-CaliTOB, OOCYK/IEHHE JOKJIAJ0B M NPE3EHTAli, COCTABIEHUE U

penieHue 3aga4, oocyxaeHruecnocoooB peuieHus (moaroroska k OI'D o gusuke).

Pdu3nka aToMa ¥ aTOMHOI0 S/Apa

Crpoenne aroma. llormomienme u wucnyckanwe cBeta aromamu. Onrhyeckue

cnekTpol.OnbiThl Pesepdopaa. [lnanerapnas moaens aroma. CTpoeHUE aTOMHOTO

aapa. 3apsaJ0BOE MMACCOBOE YHUCIA. SJIEpHBIE CUJIbl. DHEPTUsl CBSI3M ATOMHBIX

anep. 3akoH paauoakTUBHOTO pacmnanga.Anbda- u Oera-pacmanbl. [IpaBuia

cMelleHus. S nepuble peakuuu. Jlenenue um cuHTe3 sAep. SAaepHas sHepreTuka.

Nctounuku sneprunCoiinia u 3Be3q.Perucrpanus saepHbix u3inydeHuil. Biusinue

PaIMOaKTUBHBIX U3JIYYEHUN Ha KUBBICOPTAHU3MBIL. J(03UMeETpusi. DKOJIOTHUECKUE

POOJIEMBI SIIEPHON SHEPTETUKHU.
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Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropus n3ydeHus: aroma.

N3mepenue KII/] conmneunoi 6atapen.

HeBuauMmele u3iydeHus B CIEKTPE HATPETHIX TEIL.

Xapakxmepucmuka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
CTaTeHMHTEPHET-CAalTOB, OOCYXKJIEHHE JOKJIAJI0OB U MpEe3eHTAIil, COCTAaBICHUE U
penieHue 3aaad, 0ocyxaeHuecnocoooB pemuieHus (moaroroka k OI'D o gusuke).

®opMblI Oprauu3anum o0pa3oBareIbHOIO Ipouecca:

- TpynmnoBas;

- UHAUBUIyalbHAas;

- (ppoHTaNBHAS.

Benymme TexHoJI0run:

Hcronb3yroTcss 3JIEMEHTBI CIEAYIOIMIMX TEXHOJOTMU: MPOEKTHAas, MpoOJIEMHOTO
oOy4eHus, IHPOPMAIIMOHHO-KOMMYHUKAIIMOHHAS, ~ KPUTUYECKOTO  MBIILJICHUS,
npoOJIEMHOTO 1Majiora, UrpoBasi.

OcHOBHBIEC MeTOABI PA0OTHI HA YPOKe:

Benymumun Metonamu  oOyueHHUsl SBISIOTCSA: YaCTHMYHO-TIOUCKOBOM, METOJ
MaTEeMaTHYeCKOrOMOJEINPOBAHNS, aKCHOMATHYECKUI METO.

DopMbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBIISIETCS JOTIOTHUTEIBHBIM, TO OTMETKA B 0ajiax HE CTaBUTCA.

VYyammiicss yuyuTcss OLEeHUBaTh ce0s M JPYruX caMm, 4TO MO3BOJSET pPa3BUBAThH
YMEHUSI CaMOaHajin3a HCIOCOOCTBYET pa3BUTHIO CAMOCTOSITENBHOCTH, Kak
CBOMCTBY JIMYHOCTH Yydamerocs.BpisiBIeHME NPOMEKYTOUHBIX M KOHEYHBIX
pE3yNbTATOB  YYAIIMXCA MPOUCXOAUT  YEPE3NPAKTHUECKYIO  JI€ATEIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMmMaTM4eckas MoA0OpKa 3aJad  pa3jM4yHOro0 YpPOBHSA  CIIOKHOCTH C
IIPEICTABIICHUEM PA3HBIXMETOJOB PELICHHS B BUAEC TEKCTOBOIO JOKYMEHTA,
npe3eHTanuu, (JIII-aHUMAMY, BUIEOPOJIHKANIN WED - cTpaHMIbl (caiiTa)

* BBICTaBKa IPOEKTOB, IPE3CHTAIU;

* IEMOHCTpALIMS IKCIIEPUMEHTA, KAUECTBEHHOM 3a/1auyl ¢ KaU€CTBEHHBIM (YCTHBIM
WIA B BUJACTIPUIIOKEHMSI, B TOM UHWCIE, IPe3eHTalrel) ONMCcCaHueM Mpolecca Ha
3aHATUH, PECTUBAIEIKCIIEPUMEHTOB; (PU3UUECKUE OTUMITUA/IBI.

KasennapHo-temaTu4eckoe NVIAHUPOBAHHUE 7 KJIACC

Ne Hara Tema ypoxka Hcnoabs3oBanue pruMeya
/0 | NPOBEJCHHUS 000OpyAOBaHMSA LIEHTPA HUE
Ilnan \ dakrt €CTeCTBEHHOHAYYHOM
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U TEXHOJIOTHYeCKOM
HANPABJIECHHOCTEH
«Touka pocra»

1. BBegenue (14)

BBognoe 3anstue. llenm wu3anmauu | KomnbroTepHoe
1 Kypca.Texanka 6€30macHOCTH. obopyoBaHue
2. PoJib 3kcniepuMenTa B KU3HU YesioBeKa (34)
Cucrema eIMHMUIIL, IOHSATUE O Kommnbrorepaoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHMSIX o0opynoBaHue
DU3NYECKUI DKCIIEPUMEHT. O6opynoBanue st
Bunel pusndeckoro skcrepruMeHTa. JIEMOHCTpAaIHii
[Torpeurnocts n3mepenus. Bubl
MOrpemHocTed u3mepenus. Pacuér
3 MOTPEUTHOCTH U3MEPEHUsI.
JlaGopaTopHas pabota OO6opynoBanue st
«3mepenne oObemMa TBep0To 71ab0paToOpHBIX paboT U
4 tenay. [IpaBuna odhopmieHus YYCHHYECKHX OIBITOB
1a00paToOpHOI pabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue st
JIBIDKCHUSL. Ja00paTOPHBIX PaboT M
6 Fpa(i)I/I‘IGCKOG MnpeaAcCTaBJICHUC YUYEHUYECKUX OIIBITOB
ABHIKCHUA. (na 0a3e KOMILIEKTOB
Pewmenne rpa(bnqecmxnu; 3az1ay, st OI)
7 pacuer myTu U CpeaHel CKopocTU
HEPAaBHOMEPHOTO JIBHXKCHHSI.
8 [ToHsiTHE UHEPIIMH U UHEPTHOCTH.
IlenTpoOesxHas cuia..
9 Cuna ynpyroctu, cuiia TpeHus O6opynoBanue st
nabopaTOpHBIX paboT u
JaboparopHas pabora YUEHUYECKUX  OIBITOB
«HMccnenoBanre 3aBUCUMOCTH
CHUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B (Ha 0Oase  KOMIICKTOB
10 [PY)KKMHE, OT CTENEHH AepOopMaliu ana OI'9)
TIPYKUHBD).
JIaGoparopHas paboTa
11 «Omnpenenenue koddduimenta
TpPEeHUsI Ha TPUOOMETpPEY.
JlabopaTopHas pabota O6opynoBanue ajst
«HMccnenoBanre 3aBUCUMOCTH 1abopaToOpHBIX padoT U
12 CHUJIBI TPEHUS OT CHJIBI VUEHUYICCKUX OIBITOB
HOPMAJIHHOTO JABICHUS.
4. 'mapocraTuka (124)
13 IInotHoCTs. 3anaua Haps I'epona O6opynoBanue s
JIEMOHCTpaLUN
Pemenue 3aga4 moBbILIEHHON
14 CJIO’)KHOCTH Ha pacyeT IIOTHOCTH
BEIIECTBA.
15 Pemienue 3a1a4 NOBBIIICHHOM O6opynoBanue ajs
CIIOKHOCTH JACMOHCTpaInuu
16 JlaBlieHue KUIKOCTH U Ta3a. 3aKOH
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[Tackans
17 Coobmarommuecs: CoCypl.
18 JlaGopaTopHas pabota OO6opynoBanue st
«M3roToBnenue Mojaenu GoHTaHA» mabopaTopHbIX pPaboT U
19 JlaGopatopHas pa6ota [VUEHUYECKUX  OIBITOB
«M3roToBenne Mo (HOHTAHA (Ha 0ase KOMILICKTOB
3akon Ilackand. JlapneHue B st OI'D
KUJKOCTSX U razax.
20 [M'unpaBnuueckre MalIvHbL.
CooOuiaromuecs CoCypl.
21 Britankuaromas cuia. 3akoH O6opynoBanue s
Apxumerna. JIEMOHCTPALIMI
JIaboparopHast pabota O6opynoBanue ISt
22 «BplicHeHUE ycIOBUs IJIaBaHUS 1abopaTopHBIX padoOT U
TEI. YUEHUYECKUX OMBITOB
23 bnok 3ana4 Ha 3akoH [lackans, O6opynoBanue s
3aKOH ApXuMena. JEMOHCTPALMI
24 bnox 3amau Ha 3akon [lackans,
3aKOH Apxumezna.
5. Craruka (104)
25 biok. Peryar. Ob6opynoBanue st
JIEMOHCTpaLHi
26 PaBroBecue T1Bepapix Ten. MomeHT
cwibl.IIpaBruIo0 MOMEHTOB.
27 Lentp TSKECTH. UccnenoBanue | O6opynoBanue s
Pa3IMYHBIX MEXaHUYECKUX CHCTEM JIEMOHCTpALIUIA
28 KoMOuHMpOBaHHBIC 331a49H,
WCIIOJIB3YS YCIIOBHSI pAaBHOBECHSI.
29 KomMOuHupoBaHHbIe 3a1auu,
WCIIOJIBb3YS YCIIOBHS pAaBHOBECHS
JlabopaTopHas pabota O6opynoBanue ajst
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT u
30 cucteMbl 0J10K0B». OpopmiieHne YYCHHUYECKUX  ONBITOB
paboThL. (Ha 0aze KOMILJIEKTOB
Pabota nag npoextoM «braoku». st OI'D
JIaGoparopHas paboTa
«M3roroBnenue paboraroreit
31 CUCTEMBI OJIOKOBY.
JlabopaTopHas pabota O6opynoBanue ajst
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT U
32 CHCTEMBI OJIOKOB. YUEHHYECKUX OITBITOB
Odopmienne padoTHI. KommbrorepHoe
33 obopynoBanue
34 3amuTa IpoeKTOR.
KanennapHo-TemaTnyeckoe njaHupoBaHue 8 Kiacc
Ne [Hara Tema ypoka Hcnoab3oBanue [IpUMe
/T | IPOBEJCHUS 000py10BaHMS IIEHTPA | YaHUE
Ilnan | ®akr €CTeCTBEHHOHAYYHOM
U TeXHOJOTHYeCKOM
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HanpaBJIeHHOCTel
«Touka pocra»

1. Beenenue (14)

BBognoe 3anstue. lLlenn wuzamaum | KomnerorepHoe

1 Kypca.TexHnka 0e30macHOCTH. o0opynoBaHue

2. TeruioBble siBjaenus (12 v)

PaznooOpasue  TeroBbIxsBieHHH. | KoMmbroTepHOe

2 TemioBoe paciiupeHueTen. 00opyoBaHue
JlaGopaTopHas pabota OO6opynoBanue st
«VI3MeHeHus IJTMHBI Tella PpU nabopaTOpHBIX paboT u

3 HarpeBaHuU U OXJIAKIACHUN. YUEHUYECKUX OMBITOB
Tennonepenauya Habmonenue O6opynoBanue s
TEIJIONPOBOJHOCTH BOJIBI U JEMOHCTpALINI

4 BO3yXa.
JIaboparopHast pabota O6opynoBanue st
«3mepenue yaenbHOU 71ab0opaToOpHBIX paboT U
TEIJIOEMKOCTH PA3THUYHBIX VYCHUYCCKUX  OIBITOB

S BEIIECTBY. (Ha 0aze KOMILJIEKTOB
[InaBnenue u oTBEpAEBaHUE. st OI'D
JlaboparopHas pabota «OTiHBKa

6 napauHOBOTO COJIATHKAY
JlaboparopHas pabota O6opynoBanue st
«Habmronenue 3a riaBieHHEM 1ab0paTOPHBIX padoOT |

7 JIBIa» YUEHUYECKUX OMBITOB
Pemenue onmumnuaaHbix 3a1a4 O6opynoBanue ams

8 Ha ypaBHEHUE TEIJIOBOro OayiaHnca JIEMOHCTpAIHi
Pemenue onmumnuaaHbix 3a1a4 O6opynoBanue ams

9 Ha pacy€T TEIUIOBHIX MPOIIECCOB JIEMOHCTpAIHi

10 JIaGoparopus kpucTaiorpaduu.
Hcnapenue u KoHaeHCcausl. ObopynoBanue s

11 JIEMOHCTpAIUH
CocraB atmMocdepsl, ObopynoBanue s
Ha0JII0IeHUE TIepexoa JIeMOHCTpAIIHiA
HEHACBIIICHHBIX MTapOB B

12 HACKIIICHHEIE,
Bnaxnocts Bo3myxa Ha pasHbeix | OOopynoBaHue ams

13 KOHTUHEHTAaX JIEMOHCTpAINit

3. DaekTpuyeckue siBjaeHus (84)

Mukpomup. Monenu atoma, ObopynoBanue s

14 cyliecTBoBaBIme 10 Hayana XIX JIEMOHCTPALII
Hcropust OTKpBITUA U AEHCTBUSA Kommnsroreproe

15 TaJIbBAHUYCCKOTO DJIEMCHTA 060py}1033HHe
Hctopus co3nanus 3nekTpodopHOit

16 MaITHHBI
OneiTel BonpTa. Dnekrpudeckuit KomnrerotrepHoe

17 TOK B 3JIeKTPOJIUTAX. 000py/I0BaHKE
Pemenne onmuMnuamHeIx 3a7a49 Ha ObopynoBanue s

18 3aKOHBI IOCTOSTHHOTO TOKa JIEMOHCTpAITNi
Habmronenue 3aBUCUMOCTH ObopynoBanue s

19 COTIPOTHUBIICHHUS MTPOBOTHUKA OT JIeMOHCTpALIHIA

TEMIIEPATYPHI.
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JlaGopaTopHas pabota
«OrnpeneneHue CTOoMMOCTU
M3pacX0JI0OBAaHHOM JIEKTPOIHEPTUU
110 MOIITHOCTH MOTPEOUTEIIS U TI0

O6opynoBanue st
nabopaTOpHbBIX paboT u
YYCHUYCCKUX  OIBITOB
(Ha 0a3e KOMILICKTOB

20 CUETUUKY) g OI'D
Pemienne omuMnyaaHbIX 3a1a4 O6opynoBanue st
21 Ha TEIIOBOE AeHCTBHE TOKA JEMOHCTPAITHI
4. DJIeKTPOMATHUTHBIE siBJIeHUs (34)
DIIEeKTPOMarHUTHBIC SIBJICHHUS. O6opynoBanue st
22 DJIeKTpOU3MEPHUTEIbHBIC TPHUOOPHL. | IEMOHCTPALUI
MarnuTtHasg aHOMaJIHusI. MarHuTHEIE ObopynoBanue is
23 Oypu JIEMOHCTpALUI
PasznoBugnoctu
24 3JIEKTPOJIBUTATENEH.

5. OnTuyeckue siBjeHus (74)

Hcrtounukwm cBera: TCIIJIOBBIC,

O6GopynoBanue s

25 JTFOMUHECIICHTHbIE JIEMOHCTpaLui
DKcIepUMEeHT HalJI0/IeHHE.
MHorokpatHoe n3o0paxeHue
IIpeIMETa B HECKOJIBKHX TUIOCKUX

26 3epKajiax.
N3roToBUTH NEPUCKOI U CETO O6opynoBanue ams

27 IIOMOUIbIO0 TPOBECTU HAOTIOACHMUSI JIEMOHCTpalUi
[IpakTHyeckoe UCIOIb30BaHNE O6opynoBanue ams

28 BOTHYTBIX 3€pKall JIEMOHCTpalMi
3pUTENbHBIE UIUTIO3UH, Ob6opynoBanue s
[IOPO’KIa€MBbIE ITPETOMIIEHUEM JIEMOHCTpaLui

29 cBeta. Mupaxu.

30 Pa3BuTHE BOJOKOHHONM ONTHKU
Hcnonp30BaHne 3aKOHOB CBETA B

31 TEXHHUKE

6. YesroBek n npupoaa (44)

32 ABTOMAaTHKa B HalIECH )KU3HU . Kommnsroreproe

33 Panno u teneBunenue o0opyioBaHKe
AnbTEpHAaTUBHBIE HCTOUYHUKU

34 SHEpruu. Buasl aneKTpoCcTaHINM
Hayxka ceronns. Hayka u

35 0€e30MMacHOCTh JTIOAEH.

KaJICH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHHUE 9 kJiacce
Hara Tema ypoxka Hcnoabs3oBanue pume
Ne IIPOBEJCHUS 000pyAOBaHMSA LEHTPA | YaHUE
n/n | Ilnan | ®akr eCTeCTBEHHOHAYYHOI

M TEXHOJOTrHYecKon
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HanpaBJIeHHOCTel
«Touka pocra»

1. Beenenue (14)

BBognoe 3anstue. llenu wusamaum | KommnberorepHoe
1 Kypca.TexHnka 0e30macHOCTH. o0opynoBaHue
2. Kunemaruka (7 4)
CrniocoObl onucanus ObopynoBanue s
2 MEXaHUYECKOT'O JIBH)KEHUS JIEMOHCTpalui
[IpsiMonuHENHOE paBHOMEPHOE ObopynoBanue is
JBUKEHUE 110 TuiockocTtu? CMoTps JIEMOHCTpALIHiA
3 13 KaKoi TOUKH HaOII0AaTh
OTHOCHUTENBHOCTD ABHKEHUS. ObopynoBanue s
4 CrnoxeHue IBUKEHUM. JIEMOHCTpALUiI
Jlabopamopusie pabomol. OO6opynoBanue ajs
«3yueHne nBUKEHUsI CBOOOTHO 1abopaToOpHBIX padoT H
najiaroniero tena», «Mzyyenue YUYEHUYECKUX OMBITOB
S JIBUKEHMSI T€JIa 110 OKPY>KHOCTH
Kak u kyna nonerena BUIIHEBas O6opynoBanue ams
koctouka? Pacuer TpaekTopun JIEMOHCTpALIHiA
JBUKEHHSI TEJ U IIePCOHAXKEH
6 pacckas3oB P.Pacmd o MroHxaysene
Hcropudeckast peKOHCTPYKIUS O6opynoBanue ams
ONBITOB ["ayniiest Mo ONpPENEICHUIO JIeMOHCTpAIHiA
7 YCKOPEHHUS g.
OmnpeneneHue CKOpOCTU O6opynoBanue ais
PAaBHOMCPHOI'O0 ABMIKCHUA IIPU IIeMOHCTpaHI/Iﬁ
WCIOJIb30BaHUU TpeHaxepa
8 «OeroBast JOPOXKKay.
3. lunamuka (84)
Cuna Bomu, cuia yoexxIeHUs Win Ob6opynoBanue s
9 cuiia - pu3ndeckas BelNuynHa? JEMOHCTpAaLUN
Jlabopamopnas paboma: Ob6opynoBanue as
10 «3MepeHne Macchl Tenay 71ab0paToOpHBIX paboT U
JIBr>KeHMeE Tena Moa AeCTBUEM YUYEHUYECKUX OIBITOB
11 HECKOJILKHX CHJI
JIBM>KEHHE CUCTEMBI CBSA3aHHBIX Ob6opynoBanue s
12 TEJl JIEMOHCTPALII
Jlabopamopnvie pabomul: | OOGopynoOBaHUE JUIs
«M3y4eHne TpeHUsl CKOJIbKEHUSD) 71ab0paToOpHBIX paboT U
13 YYEHUYECKUX ONBITOB
Jlunamuka paBHOMEpHOTro ABmkeHus | O0opynoBaHue st
14 110 OKPYKHOCTHU JEMOHCTpaLMH
Wcropus pa3sutus npeacrasienuit | OOopynoBanue amis
15 o Bcenennoii. ConHeuHas cucreMa. JIEMOHCTpALUHI
OTKpBITHS HA KOHUHUKE TIEPA. ObopynoBanue s
[IepBbIE UCKYCCTBEHHBIE CTYTHUKH JEMOHCTPALMI
16 3emiu.
4. UmnyJjbc. 3aK0H COXpaHeHHUsI UMITYJIbca (34)
17 Kak BBI IXTy Ha30BeTE... KomnerorepHoe
18 PeaktuBHOE NBHKEHUE B IPUPOJE. obopynoBamue
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Paccnenopanne JATII ¢ momoribio Komnerorepnoe
19 3aKOHA COXPaHEHUs UMITYJIbCa obopynoBaHue
5. CraTuka (24)
Jlabopamopnas paboma: O6opynoBanue ISt
«OrnpeseneHue HeHTPOB Macc 71ab0opaToOpHBIX paboT U
20 pa3IUYHBIX TN (TpU Crlocoda)» YYEHUYECKUX ONBITOB
[Ipumenenue mpocTeix MexaHu3moB | KommbroTepHoe
BCTPOUTENBCTBE: OT 3EMJISTHKH J10 obopymoBanue
21 HeOocKpeba
6. Mexann4yeckue Kojae0aHus M BOJTHBI (34)
22 Buner MasTHUKOB U UX KoeOaHUNA O6opynoBanue s
23 Urto nepenocut BosiHa? JIEMOHCTpaLMH
KonebaTenbHbie CUCTEMBI B IPUPOJIE
24 HUTEXHHUKE
7. DJAeKTPOMATHUTHBbIE KOJIeOAHUSA W BOJHBI (24)
DKCcriepuMeHTalbHas IPOBEpKa KommbrorepHoe
25 CBOMCTB DM BOJIH. o0opyoBaHue
UccnenoBanue snekrpomMarautHoro | Kommnerorepaoe
26 n3nydenuss CBU-neun 000py10BaHuE
8. OnTuka (44)
. UsrotoBnenue Moaenu KommerotepHoe
27 Kasei10CKoa. 060py0BaHKE
DKcrnepuMeHTallbHas [TPOBEpPKa O6opynoBanue s
28 3aKOHA OTPAXKEHUS CBETA. JEMOHCTPALIHI
Jlabopamopnas paboma: O6opynoBanue st
«M3Mepenune nmokazarens 1ab0opaTOPHBIX PadoOT |
29 MIPEIOMIICHUS BOJIBI) YUEHUYECKUX OMBITOB
Kaxk oTnnuaroTcst mokasarenu O6opynoBanue s
30 MIPEJIOMJICHUS [[BETHOTO CTEKJIa JIEMOHCTpAIMi
9. ®u3uka aToMa M AaTOMHOT0 siapa (44)
[Tornomnenue u UCyckaHue CBETa KommnbsrorepHoe
31 aroMaMmu. OnTuueckue CIICKTPHI. 060pyI[OBaHI/Ie
H3mepenne KIIJ COJIHEYHOM
32 Oarapen KommnbsrorepHoe
Bausaue PaaAOaKTUBHBIX 060pyﬂ033HHe
33 W3JIy4eHHUI Ha )KMBBIE OPraHU3MBI
Crioco0bl 3amuUThI OT
34 PaaOaKTUBHBIX U3ITy4YEHUN
JIMCT KOpPpeKTHPOBKH padoyeil mporpamMmel
Jlara Jlata Conepxanme OO6ocHoBaHUE PexBusnuThI [Moammcs
ypoKa | IpOBEJEHHUS | KOPPEKTUPOBKHU MIPOBEACHUS JIOKYMEHTa 3aMECTUTEIS
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o 1o akrty (Tema ypoka) KOPPEKTUPOBKH ( mata u Ne TUPEKTOpa
IJIaHy IIpHKa3a) no YBP
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