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IHosicuuTeaLHAA 3aNMUCKA

HCHTpBI 06p330BaHI/IH CCTCCTBCHHO'H&Y‘IHO?I HaITpaBJICHHOCTHU «Touka POCTa» CO3AaHbI C

HENBI0 PA3BUTHS y O0YUYAIOMIMXCSI €CTECTBEHHO-HAYYHOM, MaTeMaTHIECKOH, HHPOPMALIMOHHOM

I'PaAaMOTHOCTH, (bOpMI/IpOBaHI/IH KPUTHYCCKOI'0O U KPCATHUBHOI'O MBIILICHHUA, COBEPIICHCTBOBAHUA

HaBBIKOB CCTCCTBCHHO'HaquOﬁ HAIIpaBJICHHOCTHU, a TaAKKC OJIsA HpaKTquCKOﬁ OTpa6OTKI/I

yqe6Hor0 mMarcepuaia 1o y‘le6HBIM npeaMeTram «(DI/BI/IKa», «XI/IMI/IH», «buomornsy.

eab u 3a1a4n
Peanu3anuss OCHOBHBIX 001I€00pa30BATENbHBIX MPOrPaMM IO Yy4YeOHBIM IpeaMeTaM
€CTECTBEHHO-HAYYHOW HAlpaBIEHHOCTH, B TOM 4YHCI€ B paMKaXx BHEYpPOUHOH
NEeSITeIbHOCTH 00yUYarOIIHUXCSl.
Pazpabotka u peanusanus pa3HOYPOBHEBBIX JOMOTHHTEIBHBIX O00IIE00pa30BaTEIbHBIX
pOTpaMM €CTECTBEHHO-HAYYHOU HAMPaBJIEHHOCTH, a TAK)KE MHBIX IPOTPaMM, B TOM YHCIIE
B KQHUKYJISIPHBIA IEPUO/I.
BosiieyeHune ydyamuxcst 1 nelarorndeckiux pabOTHUKOB B IPOEKTHYIO J€STEIbHOCTD.
Opranuzanys BHEYYeOHOH JESITENbHOCTH B KAHUKYJSIPHBIM nepuoi, pa3paboTka H
peanu3anysi COOTBETCTBYIONIMX 00pa30BaTENbHBIX MPOTPAMM, B TOM YHCJE JUIS JIarepe,
OpraHM30BaHHBIX 00Pa30BaTEILHBIMU YUPEKICHUSIMH B KAHUKYJISPHBIN TEPHO/I.
[ToBbimeHne MpoGeCCHOHATLHOTO MacTepCcTBa IEJAarorn4eckux pabOTHUKOB IICHTPA,
peaIn3yIoLINX OCHOBHbBIE U JOIOJIHUTENbHbIE 00111€00pa30BaTe/IbHbIE IPOTrPAMMBI.
Coznanue 1eHtpa «Touka pocra» mpeamnonaraeT pa3BUTHE  00pa30BaTENbHON
UHPPACTPYKTYpBl 00IIe00pa30BaTeIbHON OpraHM3allid, B TOM 4YHCIE OCHAIICHUE
o0uieo0pa3oBareab HOM OpraHU3aIUY:
o0opynoBaHUEM, CpeAcTBaMH OOydYeHHs] M BOCIHTAHHS JJIs W3ydeHHs (B TOM 4YHCIE
SKCHPUMEHTAIBHOI0) MPEAMETOB, KypCOB, NUCLUILIMH (MOAYJIEH) eCTeCTBEHHO-HAYYHOM
HANpaBJICHHOCTH TIPU peaTu3alliil OCHOBHBIX O00Ie00pa3oBaTeIbHBIX MPOrpaMM U
JIOTIOJTHUTEBHBIX 00I11e00pa30BaTeNbHbIX HPOTpaMM, B TOM 4YHCIE ISl pacIIUpEeHUs
COJIepKaHUAY4YEeOHBIX TPeaMeTOB «DPu3ukay», «Xumusn», «buonorus»;
000pyIOBaHUEM, CpPEIACTBAMH OOYYECHHsS M BOCIHTaHUS [UIS pPEATH3alUU TPOTPaMM
JIOTIOJTHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-HAYUYHOM HalpaBIEHHOCTEH;
KOMITbIOTEPHBIM U MHBIM 000pPY/JOBAHUEM.

[lepexon k KaxkJIOMy dTamy MpencTaBleHUs] WHYOpPMAIMK 3aHUMAET JTIOCTATOYHO OOJIBIION

MIPOMEXKYTOK BpeMeHHU. be3yciioBHO, B 7—9 Kitaccax 3TOT IPOIECC HEOOXOAUM, HO B CTAPIINX
KJIaccax 3TO BpeMs MOKHO ObUTO OBl OTBECTH Ha pellleHHe 0ojiee BaXKHBIX 33/1a4. B aTom mmane
u(poBBIE JTAOOPATOPUH IMO3BOJISIOT CYIIECTBEHHO JKOHOMHUTH BpeMs, KOTOPOE MOKHO

NOTPaTUTh Ha (POPMHUPOBAHUE HCCIEAOBATEIBCKAX YMEHHMH YYalluXCs, BBIPAKAIOIIUXCS B
CIEAYIOLIUX ICUCTBUSX

ompeiesIieHUue MPOoOJIeMBI;

MIOCTAaHOBKA UCCIIEIOBATEIIHLCKON 3a/1a4H;
IIJIAaHUPOBAHUEC PCIICHUA 3aJa4H;

MOCTPOCHUE MOJIETIeH;

BBI/IBIDKEHUE TUTIOTE3;

DKCIIEPUMEHTAaIbHAs IPOBEPKa TUIOTE3;

aHaJIU3 JaHHBIX HYKCIIEPUMEHTOB WM HAOIIOICHHIA,
(dbopMyIupOBaHNE BHIBOJIOB.

HOCHG}IHI/IG TOAbl y y4YallUuXCsa H&6J’II—OI[36TC$I HU3Kasd MOTHBaLUA HU3YUYCHUSA CCTCCTBCHHO-
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HAyYHBIX JUCIHIUIMH U, KaK CIEJCTBUE, MaJieHue KadecTBa oOpa3oBaHus. [{udpoBoe yuedbHOE
060py,I[OBaHI/Ie IMMO3BOJIACT YJallIUMCA O3HAKOMHUTBECS C COBPEMEHHBIMU METOJaMH NCCIIEAOBAHM,
IMPUMCEHACMBIMHA B HAYKEC, 4 YUHUTCIIIO — IMIPHUMCEHATH Ha IPAKTUKE COBPEMCHHBIC IIEAArOTNYCCKUE
TCXHOJIOTHUHU.

I[lnanupyembie pe3yJbTAThl OCBOCHHUS IPOTPAMMbI BHEYPOUYHOI1 1eATeILHOCTH
«3anumaresbHasi pu3nKa» (¢ UCMoJIb30BaHHEeM o0opynoBanusa «Touka pocTay)
B 7-9 KJiaccax.

Peanu3anust mporpaMMbl CIIOCOOCTBYET JOCTHIKEHHIO CIICIYIONINUX Pe3yJbTATOB:

JInuHocTHBIE:

B chepe IMYHOCTHBIX YHUBEPCATBHBIX YUEOHBIX ICUCTBUN yUaIIUXCS:

* y4eOHO-TI03HABATEIbHBI MHTEPEC K HOBOMY y4eOHOMY MaTepHally M CIoco0am
pelIeHusI HOBOM 33a/1a4H;

* OpHCHTAIMS Ha MOHUMAHHWE MMPUYMH yCIleXa BO BHEYUYECOHOUW NEATEILHOCTH, B TOM
YUCJie HAa CaMOAHAJW3 M CaMOKOHTPOJb pe3yjibTaTa, Ha aHAJIW3 COOTBETCTBUS
PE3yNbTaTOB TPEOOBAHUSAM KOHKPETHOH 3a1a4H;

* CIIOCOOHOCTH K CaMOOIICHKE Ha OCHOBE KPHUTEPHEB YCIENTHOCTH BHEYYCOHOU
NEeSATETHHOCTH;

Obyuarowuiics nowLy4um 803MOACHOCMb OISl YOPMUPOBAHUSL:

* BHYTPCHHEH IIO3MIIMH IIKOJbHUKA HAa YPOBHE IIOJOXKHUTEIBHOTO OTHOIIEHUS K
IIKOJIE, TOHMMaHUS HEOOXOJAMMOCTH YUYCHHS, BBIPAKEHHOTO B IIpeo0JialaHuH
y4eOHO-TTI03HaBaTEIIbHBIX MOTHBOB;

* BRIPOKCHHOM YCTOMYHMBOM yUeOHO-IO3HABATEIIHHON MOTHBAIIUK YUCHUS,

* YCTOMYHMBOTO y4eOHO-IO3HABATEIIBHOTO HMHTEpeca K HOBBIM OOIIUM croco0am
perieHus 3a1ad.

MeranpeameTHble:

B cdepe peryJIATUBHBIX YHUBEPCATBHBIX YU€OHBIX TEHCTBUMA yUaIIUXCS:

* IUIAHUPOBAaTh CBOM JIEWCTBUS B COOTBETCTBUM C ITOCTaBJICHHOW 3aJaded H
YCJIOBUSIMM €€ pEAIN3aLNH, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBaTh YCTAHOBJICHHBbIE MpaBWiIa B IUIAHUPOBAHHUM M KOHTpOJIE cIrocoba
peleHus;

* OCYLLIECTBJIATh UTOTOBBIN U MOIIATOBBIM KOHTPOJIb 110 PE3YJIbTATY;

* OLICHUBATh IIPABWIBHOCTb BBIIIOJIHEHUS JEHUCTBUSA HA YpPOBHE AaJEKBATHOU
PETPOCIEKTUBHON OLIEHKH COOTBETCTBHUS PE3yJIbTaTOB TPEOOBAHUSAM JAHHOM 3a/1auu
M 3aJIa4HOM 00J1aCTH;

* QIEKBAaTHO BOCHPUHUMATH IMPEIJIOKEHUS W OLEHKY YYMUTENEH, TOBapHILEH,
POIUTENEU U APYTUX JIFOJIEH;

* pa3iauy4aTh Croco0 U pe3yJbTaT ICUCTBUS.

Obyuarowuiics noay4um 603MOICHOCIb HAYYUMCAL:

* B COTPY/IHUYECTBE C YUYUTEJIEM CTABUTh HOBbIE YUEOHbBIE 3a/1a4H;

* IPOSIBIISATH [TO3HABATENbHYIO MHULIMATUBY B Y4€OHOM COTPYAHUYECTBE;
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* CaMOCTOSITEJIbHO aJICKBATHO OLIEHUBATh MPABUJIBHOCTH BBIMOJHEHUS IEWUCTBUS U
BHOCUTH HEOOXOJIMMbIE KOPPEKTHBBI B MCIOJHEHUE KaK IO XOAYy €ro peaju3alluu,
TAaK U B KOHIIE JCHUCTBUA.

B cdepe mozHaBaTeJbHBIX YHUBEPCATIbHBIX YU€OHBIX JEHCTBUN yUalIUXC:

* OCYILECTBIATh MOUCK HEOOXOIUMOW MH(OpPMAIMK AJISl BBHITIOJHEHUSI BHEYUYEOHBIX
3aJJaHull C UCTIOJBF30BAaHUEM yUEOHOU JTUTEPATypPhl U B OTKPHITOM HHPOPMAIIIOHHOM
MPOCTPAHCTBE, SHIIUKJIIONEUI, CIPAaBOYHUKOB (BKIIIOYAs AJIEKTPOHHBIE, ITU(POBLIE),
KOHTPOJIMPYEMOM MPOCTPAHCTBE

HNnTepHera;

* OCYIICCTBIIATH 3amuch ((huKcanuio) BeIOOpOYHOM HHpOpMaIuu 00 OKpy’KaroleMm
MHUpE U 0 cebe caMoM, B TOM 4Hclie ¢ Tomolbio uHCTpymMeHToB UKT;

* CTPOUTH COOOIIIEHHUSI, POEKTHI B YCTHON M MUCbMEHHOU (opme;

* POBOJIUTH CPABHEHHE U KJIACCU(PUKALIUIO 110 3aIaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATH IPUUYUHHO-CIIEICTBEHHBIE CBA3U B H3y4a€MOM KPYT€ SIBIICHHUIA;

* CTPOMUTH pacCykJeHus B (OpME CBSI3U NPOCTBIX CYXICHHH 00 OOBEKTE, €ro
CTPOEHHH, CBOMCTBAX U CBA3aX;

Obyuarowuiics noayyum 603MONCHOCMb HAYUUMBCA.

* OCYILIECTBIISATh PACIIMPEHHBIA MOMCK MH(OpPMAIMU C MCIOJb30BAHHUEM PECYPCOB
oubnmoTek u cetn MHTEepHET;

* 3aIUChIBaTh, PUKCUPOBATH HHPOPMALIUIO 00 OKPYKAIOIINX SBJICHUSIX C IOMOUIBIO
nHctpymeHToB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOM (popme;

* OCYIIECTBISATh BBIOOp HauOosiee 3(P(HEKTUBHBIX CIOCOOOB pEIICHHS 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTHYECKOE PpaCCYXICHHE, BKJIKOYAIOLIEE YCTAHOBJICHHE INPUYUHHO-
CIICJICTBEHHBIX CBSI3EH;

* MOIYT BBINTH HAa TEOPETUYECKUH YPOBEHb pEUICHUS 3a1ady: PELICHHE 10
ONpEeNEeTIeHHOMY IUIaHy, BJIaJ€HUE OCHOBHBIMU IPUEMaMHU DEIICHHS, OCO3HAHUS
NEATEIIBHOCTH T10 PEMICHUIO 3aJa4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN yUAILIUXCS:

* aJIEKBAaTHO MCMOJb30BATh KOMMYHHKATUBHBIE, MPEXKIE BCErO - peueBble, CPEJICTBA
JUISL PEIIEHUs Pa3IMYHbIX KOMMYHHMKATHUBHBIX 33]a4, CTPOUTh MOHOJIOIMYECKOE
COOOIIeHHEe, BIAIECTh IUATOTUYECKOM (POPMON KOMMYHHUKALUH, UCIOJIb3YS, B TOM
yucie cpeacTBa U uHCTpyMeHThl UKT 1 qucTaHIIMOHHOTO OOIIEHHUS;

* JIOIyCKaTh BO3MOXHOCThb CYIIECTBOBAHUS y JIIOJEH PAa3jIMYHBIX TOYEK 3PEHUs, B
TOM YHCJIE€ HE COBMAJAIOLIUX C €ro COOCTBEHHOM, U OPUEHTHPOBATHCS HA MO3ULUIO
napTHepa B OOIIEHUHU U B3aUMOJIEHCTBUU;

* YYUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAUHALIMK PA3JIMYHBIX MO3ULIHI B
COTPYIHHYECTBE;

* popMyHpoBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

* IOrOBApUBATHCS U MPUXOAUTH K O0IIEMY PEILICHUIO B COBMECTHOM IESITEIbHOCTH, B
TOM YHCJIE B CUTYAlIMH CTOJIKHOBEHHUS UHTEPECOB;

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMBCA.!

* YYUTHIBaTh W KOOPJAMHHMPOBATH B COTPYJAHHYECTBE OTIUYHBIE OT COOCTBEHHOM
MO3ULINU JPYTUX JIFOIECH;
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* YYUTHIBATh pa3HbIE MHCHHSI U HHTEPEChl 1 00OCHOBBIBATH COOCTBEHHYIO MMO3HIINIO;
* IOHUMATh OTHOCUTEIHHOCTH MHEHHI 1 TIOJIXOJIOB K PEIICHUIO MTPOOIEMBI;

* APrYMEHTHPOBATH CBOIO TIO3UIIMIO U KOOPJIUHUPOBATH €€ C TIO3UIUSIMH MTapTHEPOB
B COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JCATEIHHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOIMUMBIC JIJIsSI OPTaHU3AIUU COOCTBEHHOM ESITEIHHOCTH U
COTPYIHHYECTBA C MTAPTHEPOM;

* OCYIIECTBIATh B3aWMHBIH KOHTPOJIb H OKa3blBaTh B COTPYIHUYECTBE
HEOOXOJIUMYIO B3aUMOIIOMOIIIb.

IIpeamerHble:

- OPUEHTHPOBATHCS B SBJICHUAX M 00BEKTaX OKPYKAIOLIET0 MUPA, 3HATH TPAHUIIBI KX
IPUMEHUMOCTH;

- TIOHMMAaTh OIpeneneHus (U3MUECKUX BEJIUYMH M IOMHHTH OIpEAEIAIonne
(dopmMynbL;

- IOHUMATh KaKuM (PU3UYECKUM MPHUHIMIIAM H 3aKOHAM MOAYUHSAIOTCS T€ WM MHBIE
OOBEKTHI U SIBICHUS PUPOIBL;

- 3HAHWE MOJICJIH TOMCKA PEIIeHUH s 3a4a4 10 (PU3HKeE;

- 3HaTh TEOPETUYECKHE OCHOBBI MAaTEMATHUKH.

- IPUMEYaTh MOJICIH SABICHUN M 00BEKTOB OKPYKAIOIIETO MHUPA;

- QHAJIM3MPOBATh YCIOBUE 3a/1a4H;

- nepepopMyIUpPOBaTh U MOJECIUPOBATh, 3AMEHATh UCXOAHYIO 3a/1auy Apyro;

- COCTaBJIATD IUIAH PELLCHUS;

- BBIIBUTATh U MPOBEPSITH MIPEAIaraeMble JIJIsl pEeLIeHUs TUIIOTE3bI;

- BJAJETh OCHOBHBIMM YMCTBEHHBIMH OIEPALMAMH, COCTABJSIOUIMMH IOUCK
pelIeHUs 3a1auH.

OCOBEHHOCTHU OLUEHUBAHUSA NIPEAMETHBIX PE3YJIBTATOB
OBYYEHUA
WTOroBBIii KOHTPOJIb OCYHIECTBIISIETCS MO 3aBEPUICHUU KaXXJI0ro roja oOy4deHus, B
BHUJIE CAAYU IIPOEKTA.

Coaep:xanue nporpaMMbl BHEYPOUHOI AeSITEJIbHOCTH

7 kJacc

BBenenue. Bronnoe 3ansarue. llenu u 3agaun kypca. TexHuka 6€30mMacHOCTH.

Poub 3kcniepuMeHTa B JKU3HM YeJI0BeKa.

Teopus: WV3yunTh OCHOBBI TEOPUM MOrpeIHOCTEN. llorpemHocTr mNpsAMbIX U
KOCBEHHBIX U3MEpPEHUI, MaKCUMalbHasl MOTPEITHOCTh KOCBEHHBIX U3MEPEHUM, yUeT
MOTPENTHOCTEe  W3MepeHud Tpu  TnocTpoeHuu rpadukoB. [Ipencrasienue
pe3ynbTaToB U3MepeHuil B hopme Tadaul ¥ rpaduKoB.

Ilpakmuxa: OCHOBBI TE€OPHUU TMOTPEIIHOCTEH NPUMEHSTh MPU BBIOJIHEHUH
OKCIEPUMEHTANIbHBIX ~ 3aJlad, MpakTHYeCKUX padboT. (¢ HMCNOJb30BAHUEM
odopynoBanus «Touka pocray)

Xapakxmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCU.
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[IpuBonuth mpuUMEpbl OOBEKTOB M3ydeHUs (u3uku (pusuueckue SIBICHUSA,
dbuzudeckoe Teno, BemecTBo, ¢uzmdeckoe mosie). HabmromaTe ¥ aHAIM3UPOBATH
¢uznyeckue siBiaeHUs (GUKCUPOBATH U3MEHEHUS CBONCTB OOBEKTOB, CPABHUBATH UX
u 0000mare). [lo3HAKOMHUTBCS C SKCHEPUMEHTAIbHBIM METOJIOM HCCIICJOBAHUS
npupoasl. COopka npuOOpoOB M KOHCTPYKUMU. Mcronb3oBaHWE H3MEPHUTEbHBIX
npuOopoB. BrimonHenue nabopaTOpHBIX W MpakTHUYecKuxX paboT. JlmarHoctuka u
YCTpaHEHHE HEUCIPABHOCTEN

npuOopoB. BeicTpanBaHue runore3 Ha OCHOBAaHWU UMEIOIINXCS TaHHBIX.
MexaHuka.

Teopus: PaBHOMEpHOE M HepaBHOMEpHOE JBWXKeHue. ['paduueckoe npeacraBieHue
nBwkeHus. Pemenue rpaduueckux 3amay, pacyeT NYTH W CpPEIHEW CKOPOCTH
HepaBHOMEpHOTO JBIKeHud. [loHstue wuHepuuum u uHepTHocTU. LleHTpoOekHas
cuia. [Ipumenenue naHHbIX GU3NYECKUX MOHATUN B KU3HEACATEIBHOCTH YEIOBEKA.
Cuita ynpyroctu, cuiia TpeHUs.

IIpakmuka: WccnenoBaHwe 3aBUCHUMOCTH CHJIbI YIPYTrOCTH, BO3HUKAIOLIEH B
NpyKWHE, OT CTelneHu Aedopmanuu MnpyxxkuHbl. OnpeneneHue Kod(pULHEHTA
TpeHUs Ha TpuOOMeTpe. (¢ UCNmoab30BaHuEeM 000pynoBaHusi «Touka pocTa)
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHUJIBI HOPMAJIBHOTO JTABJICHUS.
Xapaxkmepucmuxka 0CHOBHBIX 8UO08 0esIMENbHOCU.

Ananu3 tabnuu, rpadukoB, cxeMm. [louck oObsicHeHUs] HAOIIOaeMbIM COOBITHSIM.
Ornpenenenre CBOMCTB MPUOOPOB IO YEPTEKAM U MOJIECTAM. AHAJIN3 BO3ZHUKAIOIIUX
npoOsieMHBIX cuTyanuil. M300paxkaTe cucTreMy KOOpAMHAT, BBIOUPATH TENO OTCUYETA
U CBS3BIBATH €0 C CUCTEMOM KoopAuHaT. Mcrmonp30BaTh cHCTEMY KOOPAMHAT JUIS
U3yYEHUs NPSAMOJMHEWHOTO JBHKeHHUs Tena. COopka mpuOOpOB M KOHCTPYKLIHUM.
Hcnonp3oBaHne U3MEPUTENbHBIX MpHOOpOB. BeimonHeHne naboOpaTopHBIX U
MpPaKTHYECKUX pPaboT (¢ Wcmoab3oBanumeM obopynoBanus «Touka pocray).
JlnarHocTrka u yCTpaHEHHE HEHCIpaBHOCTEN nMpruOopoB. BricTpanBanue rumnoTe3 Ha
OCHOBAaHMM HWMEIOIIMUXCA  JaHHbIX. KOHCTpyHpoBaHME U  MOJEIUPOBAHHUE.
BrlnonHenne 3agaHuil MO yCOBEpPUIEHCTBOBAaHUIO MpuOOpoB. Pa3zpaboTka HOBBIX
BapuMaHTOB ONBITOB. Pa3paboTka W MpoBEpKa METOAUKHU HSKCHEPUMEHTAIBHOU
pabotel. PaboTa B ManbIX rpynnax. AHaJu3UpPYyIOT, BHIOMPAIOT U OOOCHOBBIBAIOT
CBOE pemieHue, naevictusd. lIpencraBineHue pe3ynbTaTOB NApHOM, T'PYIIOBOU
NEeSATENbHOCTH. Y4YacTHUE€ B JHAJIOT€ B COOTBETCTBHM C MPAaBHIAMH PEUYEBOTO
MOBEJEHUS.

I'mapocraTuka.

Teopus: 3axkon Apxumena, 3akoH Ilackans, ruaApocTaTHYECKOE JaBJICHUE,
COOOILAIOIIUECS COCY/ b, TUAPABINYECKUE MAIIMHBI.

Ilpakmuka: 3a0auu: BHITAIKUBAIOIIAs CWJIa B PA3IUYHBIX CHCTEMax; MPUOOpPHI B
3ajavyax (cooOaroniecs: cocynbl, THAPABINYECKHE MAIMHBI, pblYaru, OJIOKH).
DKCneprUMEHTAIbHBIE 33]IaHUS:

l)usmepenne cuiibl Apxumena, 2)U3MepEeHUE MOMEHTA CHUJIbl, JEHCTBYIOLIErO Ha
phIyar, 3)uzmMepeHue

paboThl CUJIBI YNPYTOCTH MNpPU MOJBEME Ipy3a C MOMOIIBIO MOABMXHOTO WM
HETIOBHIKHOTO 0JI0Ka.(C ucnonbzoBaHuem obopypoBaHma «TouKa pocra»)
Xapakxmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCU.
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Ananmu3 Tabmui, rpadgukos, cxeMm. [louck oObsicHeHUs] HAOJIOaeMbIM COOBITHSIM.
COopka npubOpoB M KOHCTpYKIUH. VMcrmonb30BaHHE H3MEPUTENBHBIX MPHUOOPOB.
BrinonHenue 1abopaTOpHBIX U MPaKTHUECKUX padoT. /lmarHocTuka U yCTpaHEHUE
HeHUCHpaBHOCTEH MpUOOPOB. BricTpanBaHuE TUIMOTE3 HA OCHOBAHUM WMEIOIIUXCS
naHHbeiX. KoHcTpyunpoBanue u wmonenupoBanue. Paborta B Maibslx Tpynmax.
AHaIM3UPYIOT, BBIOUpAIOT W  OOOCHOBBIBAIOT CBOE  pelIeHuEe, JCHCTBUS.
[IpencraBienne pe3ynbTaTOB IMAPHOW, TPYNNOBOM JAeATeNbHOCTU. lloaroroBka
COOOIIIEHN U JIOKJIAJIOB. YUYacTue B IUAJIOTE B COOTBETCTBUU C ITPaBUIIAMU PEYEBOTO
MOBEJICHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBEpIBIX TeEN. YCIOBUS paBHOBECUSA. MOMEHT
cunel. IIpaBuno wmomeHtoB. IlenTp Tsxkectu. VccnemoBaHue —pas3IMUHBIX
MexaHudeckux cucteM. KoOMOMHUpOBAaHHBIC 3a/layd, UCIOJBb3Ys  YCIOBUS
PaBHOBECHSI.

lIpaxmuxa. VI3rotoBneHue padboTaromniei CucTeMbl 0JIO0KOB.

Xapaxkmepucmuxka 0CHOBHBIX 8UO08 0esIMENbHOCU.

Ananu3 tabnuu, rpadukos, cxeMm. [louck oObsicHEeHUs] HAOIIOaeMbIM COOBITHSIM.
Ornpenenenue CBOMCTB MPUOOPOB IO YEPTEKAM U MOJICTAM. AHAJIN3 BO3ZHUKAIOUIUX
npoOsieMHBIX  cuTyanuid. HaOmrogaTe — geiicTBUE  MPOCTBIX ~ MEXaHU3MOB.
[To3zHakoMHUTBECS ¢ (PU3MUECKON MOJENbI0 «aOCOMIOTHO TBEpHOE Teno». Pemath
3a/laud  Ha TPUMEHEHUE YycloBusi(TIpaBUia) paBHOBecusl pbiyara. [IpuMeHsTh
yciioBue (TpaBWIIO) paBHOBECHsI phluara Jjisi OOBSICHEHUsS ACHCTBUS pPa3IMYHBIX
UHCTPYMEHTOB, HCIOJIb3yeMbIX B TexHHKE U B ObiTy. COopka mnpuOoOpoB u
KOHCTpYKIMi.  Mcmonb3oBaHue  M3MEPUTENBbHBIX  MPUOOpPOB.  BrImosiHeHHe
71a00paTOPHBIX U MPaKTUYECKUX padoT. JluarHocTuka u

yCTpaHEHHUE HEUCIPaBHOCTEH mNpuOopoB. BricTpanBaHue THNOTE3 HA OCHOBAHHH
UMeEIoIMXCs JaHHbIX. KOHCTpynpoBaHue U MOAEIMpOBaHue. BrinonHeHne 3a1aHui
M0 YCOBEPIIEHCTBOBAHUIO TMpPUOOpOB. Pa3zpaboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka 1 mpoBepka METOJIMKH 3KCIEPUMEHTAIBHON PaOOTHI.

Pabota B ManbIX rpynnax. AHaJU3HPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemieHne, gerctBusA.  IIpencraBieHne  pe3ynbTaTOB  NMApPHOM,  TPYIIIOBOM
nestenbHocTU. [loaroroBka cooOieHnit U qoKIaa0B. OCYIIECTBISIIOT CAMOOIICHKY,
B3aUMOOIIEHKY AESATEIbHOCTH. YYacTUE B JUAJIOT€ B COOTBETCTBUHU C IpaBHJIAMHU
pEUYEBOTO MOBEACHUS.

8 kiacc
TenjioBble SIBJICHUS.
TennoBoe pacmpenue ten. [Iponecchl IaBaeHus U OTBEPACBaHUS, UCTIAPCHUS U
KoHAeHcauu. Temionepenayda. BiiaxxHOCTh BO3AyXa HA Pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasausi nbaa B Boje. 2. CKOpOCTH HCMapeHUus
pazuuHbIX XuaKocTe. 3. TemnoBble qBUratenu Oymayuiero.

Jlabopamopuvie pabomul (¢ HCNOJb30BaHHEM odopyaoBanus «Touka pocray):
. W3MeHeHMs [IWHBI Tela IIPU HArpeBaHUM M OxJaxaeHuu. 2. OTiIHMBKa
napaduHoBoro coiaaruka. 3. Habmonenue 3a miaBiaeHuem Jyibaa 4. OT 4ero 3aBUCUT
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CKOpOCThb ucnapeHusi >xkuakoctu? 5. HaOmronenue TemionpoBOJHOCTH BOJbI U
BO3/1yXa.
Xapaxmepucmuxa 0CHOBHBIX 8UO08 OesIMENbHOCU.

CaMocTosATenbHO (HOPMYIHUPYIOT TO3HABATEIBHYIO 3a/Jauy. YMEIOT C MOMOUIBIO
BOIIPOCOB J100BIBaTh HEAOCTAIONIYIO HH(pOpManmio. Mcrnonbp3oBanne N3MEPUTETbHBIX
npuOopoB. BrimonHenue nabopaTOpHBIX W MpakTHUYecKuxX paboT. JlmarHoctuka u
yCTpaHEHUE HEUCHpaBHOCTEH MpuOOpoB. BricTpanBaHue THUIIOTE3 HA OCHOBAHUH
MMEIOIMXCS JaHHbIX. KOHCTpyHpoBaHue u MOAECIMPOBAHUE.

BrlinonHenue 3agaHuil MO yCOBEPIICHCTBOBAHUIO MPUOOpPOB. Pa3zpaboTka HOBBIX
BapuaHTOB ONBITOB. Pa3paboTka W MpoBepKa METOJUKU HSKCIEPUMEHTAIbHOU
pabotel. Pabota B ManbIX rpynmnax. AHaJU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT
CBOE pemieHue, nacuctBus. lIpeacraBieHue pe3yiabTaTOB NAPHOM, TPYMIIOBOMN
NEATEIIbHOCTH. YYacTHUE B IHUAJIOTE B COOTBETCTBUU C IIPAaBUIIAMH PEYEBOTO
IIOBEJICHHUS.

JJIeKTpUYECKHUE SIBJICHUS.

Muxkpomup. Mogenu atoma, cymectBoBaBmume 10 Hayana XIX. Mcropus oTkpeiTus
W JICWCTBUS TajbBaHUYECKOro »jieMeHTa. Mcropusi co3manusi 3aeKTpodopHOi
MamnHbl. OnbIT BosbTa. DIEKTPUYECKUN TOK B AJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocra)

1. Monenu atomoB. 2. ['anbBaHUYECKHUE 3JIEMEHTHI. 3. DIeKTpOoPOpHOI

MamuHel. 4. OneiTel Bosbra u ["ansBanmy.
Jlabopamopnvie pabomul: 1. Co3gaHNue ralbBAHUYECKUX 3JIEMEHTOB U3 MOAPYUYHBIX
CPEICTB. 2. DNEKTPUUECKUI TOK B KUIKOCTSIX CO3[aHUS «30JI0TOTO KIFOUUKA .
Xapaxmepucmuxa OCHOBHBIX BUJOB JIESITEIBHOCTH:

VYrpaBisioT CBOEHl TMMO3HABATEIBHOM H y4eOHOM JeATEIbHOCTHIO IMOCPEICTBOM
IIOCTAHOBKM 1I€JIEW, IUIAHUPOBAHUSA, KOHTPOJS, KOPPEKUHMH CBOUX JIEUCTBUH U
OLIEHKH YCHEIIHOCTH ycBOeHMsI. CpaBHUBAIOT CIIOCOO U pe3ysbTaT CBOMX JEHCTBHI ¢
o0Opa3loM - JUCTOM conpoBOXAeHUS. OOHapYKUBAIOT OTKJIOHEHUS. OOMyMBIBAIOT
MIPUYUHBI OTKIOHEHUH. OCYIIECTBISIIOT CAMOKOHTPOJb U

B3aMMOKOHTpOJb. Vcnosib3oBaHME W3MEpUTENbHBIX NpuOOpOB. BeImosHeHue
7a00paTOPHbIX W TIpakTU4Yeckux  paboT. JluarHocTMka W yCTpaHEHUE
HEUcCIpaBHOCTEN TpuOOpoB. BhicTpanBaHHWe TUIIOTE3 HA OCHOBAaHWUU HMEIOIIHUXCS
naHHbIX. KOHCTpyHpOBaHue U MOAENUPOBAHUE.

DJIEKTPOMATHUTHBIE SIBJICHUA.

MarnutHoe T0Jie B BemiecTBe. MarHuTtHas aHoManus. MarautHbele  Oypw.

PaznoBunHOCTH AIEKTPOUZMEPUTEIIBHBIX pruOOpOB. PasnoBugHOCTH
3JIEKTPOABUTATEIIEH.
Hemoncmpayuu (¢ ucnoJib3oBanuem odopyaosanust «Touka pocray): 1.

HarnsigHocTs moBeieHns BEIIeCTB B MarHuTHOM 11oJ1e. 2. [IpesenTanuu o
MarHUTHOM T10Ji€ 3eMJI U O MarHUTHBIX Oypsix. 3. JleMoHCTpanusi pa3HOBUTHOCTEH

3JIEKTPOU3MEPUTEIBHBIX puOOpOB. 4, Harnsaaaocth Pa3HOBUIHOCTEMN
AJIEKTPOJIBUTATENIEH.

Jlabopamopnvie pabomwlr: 1. WcciienoBaHue pas3IMUHBIX DJIEKTPOU3ZMEPUTEIBHBIX
npuOOpOB.

Xapakmepucmuka OCHOBHbBIX 8UO0E OCSAMENbHOCIL
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VYrhpaBisitoT cBOel TO3HABAaTEILHOW M YYEOHOM JEATEeNIbHOCTHIO IOCPEACTBOM
NIOCTAHOBKM 1E€JIEH, IUIAaHUPOBAHUS, KOHTPOJS, KOPPEKLUH CBOUX JACHUCTBHU H
OLICHKH YCHEIIHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCOO M PE3yNIbTAT CBOMX JACHCTBUIA C
o0pasLoM - JHCTOM cOonpoBOXAeHUS. OOHApYKUBAIOT OTKIOHEHUS. OOITyMBIBAIOT
MPUYHHBI OTKIOHEHHN. OCYIIECTBISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.
OnrTuyeckue siBJICHHS.
HcTouHMKM CBeTa: TEIUIOBBIE, JIIOMUHECUEHTHBIE, UCKYyCCTBEHHBIE. M3roToBieHue
KaMepbl - OOCKypa M HCCIEJIOBaHHE H300paXKEHUS C TOMOIIBIO MOJENH.
MHorokpatHoe U300pa)k€HUE TpeIMEeTa B HECKOJBbKUX IUIOCKHX 3€pKaliax.
N3roToBuTh MEPUCKON U C €ro MOMOIIbI0 MpoBecTu HabmoneHus. [Ipaktuueckoe
UCIIOJIb30BaHUE BOTHYTHIX 3€pKajl. 3pUTEIbHBIE UILTFO3UH, TOPOKAAEMBIE
npeloMIIEHHEM cBeTa. Mupaxku. Pa3BuTue BOJOKOHHOM ONTHKH. Vcmolsib3oBaHME
3aKOHOB CBETA B TEXHHUKE.

Hemoncmpayuu(c ucnosin3oBannem odopyaoBanus «Touka poctay)

1. Pa3znuunble UICTOYHUKH cBeTa. 2. M300pakeHre mpeaMeTa B HECKOJIbKUX

IJIOCKUX 3epkaiax. 3. M3o0paxeHue B BOTHYThIX 3epkaiax. 4. Mcnonb3oBaHue
BOJIOKOHHOM onTukd. 5. YcrpoiicTBO  ¢oToamnmapaToB, KHHOIPOEKTOPOB,
KaJIEUTOCKOIIOB.
Jlabopamophvie pabomwi: 1. V3roTtoBiaeHue Kamephbl - OOCKypa U HCCIEIOBaHUE
M300pakeHHsI ¢ MOMOIIbI0 MoJienH. 2. [IpakTuyeckoe MpuMEHEHNE MIOCKUX 3EPKal.
3. IIpakTHueckoe UCIOJIb30BAaHUE BOTHYTHIX 3epKai. 4. M3roToBiaeHue nepuckona u
HaOJIIOJIEHUS C TIOMOILBIO MOJIEIIH.
Xapaxkmepucmuxka 0CHOBHBIX 8UO08 OesIMEbHOCIIU.
VYrpaBisioT CBOEHl TMMO3HABATEIBHOM H y4eOHOM JeATEIbHOCTHIO IMOCPEICTBOM
IIOCTAHOBKM 1I€JIEW, IUIAHUPOBAHUSA, KOHTPOJS, KOPPEKUHMH CBOUX JIEUCTBUH U
OLIEHKH YCHEIIHOCTH YCBOCHHMsI. BbIensor u GopMynupyroT NO3HABaTENbHYIO 1IEb.
BbIaenstor KOJNMYECTBEHHbIE XAPAKTEPUCTUKU OOBEKTOB, 3aJaHHBIE CJIOBAMH.
[IpuHUMAaIOT MO3HABATENBHYIO LI€JIb U COXPAHSIOT €€ MPHU BHITIOJHEHUU
yueOHbIX AeicTBUi. OCO3HAIOT CBOM ACHCTBUA. MIMEIOT HaBbIKM KOHCTPYKTHBHOTO
OOILLIEHUsI B MAJIbIX Tpymnax.
Yesi0BeKk 1 mpupoaa
ABTOMaTMKa B Hamied >ku3HU. [Ipumepsl HCHOJIB30BaHUS ABTOMATHYECKHUX
YCTPOWCTB B Hayke, Ha MPOU3BOACTBE M B ObiTy. CpenctBa cBsizu. Pagno u
TEIEBUACHUE. AJBTEpPHATUBHBIE WMCTOYHUKHA SHEPIMH. BuUABl 3I€KTpOCTAHIMIA.
HeoOxoauMocTh 3KOHOMHUHM MPHUPOAHBIX PECYpCOB U HCIOJB30BAHMS, HOBBIX
HKOJIOTMYHBIX U O0e30macHbIX TexHojorui. Hayka u 6e30macHoCTb JTroAei.
Hemoncmpayuu: 1. GoToMaTepuabl U ClIaiibl IO TEME.
Jlabopamophnvie pabomwr: 1.M3ydeHue AEHUCTBUN CpPEICTB CBS3M, pPaauo0 U
TEIEBUIACHUS.
Xapakxmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCU.
CamocTosiTenbHO (OPMYIHPYIOT MMO3HABATENbHYIO 3aJ]a4y. Y MEIOT (MJIM pa3BUBAIOT)
CIIOCOOHOCTH C MOMOIIBIO BOITPOCOB JOOBIBATH HEJOCTAIOIYI0 HHPOPMALIHIO.

9 kiacce
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Kunemaruka
CnocoObl onucanus MexaHuueckoro ABmkeHus. Cucrema orcuera. [IpsmMonuneitHoe
nerkenue. [IpsMonrHeitHoe paBHOMEPHOE JBHKEHUE 10 TuIockocTu. [lepemenienue
U CKOpPOCTh NP PABHOMEPHOM MPSIMOJIMHEHHOM JBUKEHUU IO TUIOCKOCTH.
OtHocuTenbHOCTh JBMKEHUs. CloxeHue IBHKEHUH. [IpuHIUI HE3aBUCHUMOCTH
nexkeHuil. KpuBonunelinoe npuxenue. J[BuxeHue teiaa, OpOIeHHOro Mol YoM K
rOpU30HTY. PaBHOMEpHOE ABMKEHHE MO OKPYKHOCTH. YTIIOBas ckopocTk. [lepuon u
yacTtoTa BpauieHusi. CKopocTb
Y YCKOPEHUE TP PABHOMEPHOM JBUKEHUH IO OKPYKHOCTH.
Jlabopamopuvie pabompi(c HCNOJIb30BaHHEM 000pyaoBanus «Touka pocra»):
N3yuenue ABMKEHUSI CBOOOTHO MAIAIONIETO Tea.
N3ydenne IBUKEHUS IO OKPYKHOCTH.
IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
Ornpenenenrue CKOPOCTH PaBHOMEPHOI'O JABUKEHHUS MPU HUCMOJIb30BAHUU TPEHAXepa
«0OeroBasi JOPOXKKa.
Hcropruueckass pEeKOHCTPYKLHMS ONBITOB ['amuies 1o ONpeAeseHHI0 YCKOPEHHUS
CcBOOOIHOTO MaJICHUS TEII.
[TpuHuumnel paboThl IPHUOOPOB JJIS1 U3MEPEHUS CKOPOCTEN U YCKOPEHMIA.
[IpumeHeHne cBOOOIHOTO NAJACHUS I U3MEPEHHUS PEAKIIMK YEI0BEKa.
Pacder TpaekTopun nBukeHUs NEpcOHAKEN paccka3oB P.Pacm.
Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesIMENbHOCMU. YTEHUE U 00CYX AEHUE TEKCTa
CTaTell MHTEpPHET-CATOB, OOCYXXJICHHE JOKIAI0B U MpPE3CHTAIUl, COCTaBJICHUE U
penieHue 3aaa4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D no dusuke).
JIlnnamuka
Nuepruanbabsie cucteMbl oTcuera. Cuma. 3akoHsl HeroToHa. [[BuKeHHME Tena moj
JNEUCTBUEM HECKOJIBKMX CHJI. JIBMYKEHME CHUCTEMBI CBSA3aHHBIX Teu. JlMHamuka
PAaBHOMEPHOTO ABWKECHHS MATEpUAIIBHOW TOYKM MO OKPYKHOCTH. Kilacchl CHIL
3aKOH BCEMUPHOTO TATOTeHUs. J[BikeHue miaHeT. IcKycCTBEHHBIE CITyTHUKH.
Conneunas cucrema. Mcropust pazsutus npeacrasieHuil o Beenennon. CtpoeHue u
aBOIOIMS BeeneHHoi.
Jlabopamopuvie pabompi(c HCMOJIb30BaHNEM 000pyaoBanus «Touka pocra):
M3mepeHre Macchl Teiaa € MCIHOJIb30BAHUEM BEKTOPHOTO PAa3JIOKEHHUS CHUIIBL.
N3ydenne KMHEMATUKU U JUHAMUKH PABHOYCKOPEHHOTO NBWXXEHHUS (Ha TpuMepe
MamuHbl ATByna). M 3ydeHne TpeHust CKOIbKEHHUS.
IIpumepnvie memol NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
Uctopuueckass pexkoHCTpyKUHsl onbITOB KylmoHa M AMOHTOHa IO ONpEESICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbXKEHUS. [lepBble UICKYCCTBEHHBIE CTYTHUKHU 3€MIIH.
Kak otnuyarorcs MexaHUYECKUE MPOIECCHl Ha 3eMJIe OT MEXaHUYECKUX MPOLIECCOB B
kocmoce? Tena ConHeuHou cucteMbl. OTKPBITUS Ha KOHYHKE Tepa.
Xapaxmepucmuka OCHOBHbIX U008 OesIMENbHOCMU: YTEHUE U OOCYX JACHHE TeKCTa
CTaTell MHTEpPHET-CalTOB, OOCYXXJIEHHE JOKIAI0B U NpPE3EHTAIUui, COCTaBJICHUE WU
penieHue 3aaa4, o0cyxaeHue crnocodos pemreHus (moarotorka k OI'D mo ¢usuke).
NMmnyabe. 3akoH coXpaHeHHs MMITYJIbCA
Nmvnynec. M3mMeHeHne uMIyiabca MaTepuanbHOM Touykh. CucremMa Ten. 3akoH
COXpaHEHUsI UMITYJIbCA.
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IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
PeaktuBHOE nBmxkeHne B mnpupoae. PaccimemoBanme [ITII ¢ momomipro 3akoHa
COXpaHEHUS UMITYJIbCA.
Xapakmepucmuxa 0CHOBHbIX U008 OesIMENbHOCMU. YTEHUE U 00CYX JAEHUE TEKCTa
CTaTell MHTEPHET-CANTOB, OOCYXXJIEHHE JOKIAJ0B U NPE3CHTALUi, COCTaBICHUE U
pelieHue 3aaa4, o0cykKaeHue crnoco6oB pemenus (moaroroska k OI'D mo ¢usuke).
Craruka
PaBHOBecue Teima. MOMEHT CWIIBL. Y CJIOBHS paBHOBECHs TBEpAOTo Tena. [Ipocteie
MEXaHU3MBI.
Jlabopamopuvie pabompi(c HCNOJIb30BaHHEM 000pyaoBanus «Touka pocra»):
Omnpenenenre NEHTPOB MacC Pa3IMYHBIX Ted (TpU crocoda).
IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
[IpuMeHeHre NpOCThIX MEXAHU3MOB B CTPOUTENILCTBE: OT 3€MJIIHKHU J10 HEOOCKpeoa.
HccenenoBanre KOHCTPYKLIUH BEJIOCUIIEAA.
Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesIMeNbHOCMU. YTEHUE U 00CYX JAEHUE TEeKCTa
CTaTell MHTEpPHET-CAlTOB, OOCYXXJIEHHE JOKIAJ0B U NpPE3EHTAlUi, COCTaBJICHUE U
penieHue 3aaa4d, oocyxaeHue cnocoooB pemeHus (moaroroka k OI'D no ¢usuke).
MexaHn4yecKkue KoJIeOAHNS U BOJHbBI
Mexanuueckue kosiebanusa. IlpeoOpa3oBaHue SHEprud NpU MEXAaHUYECKUX
KoJeOaHusX. MaremMaTu4ecKuil U Mpy>KMHHbIA MassTHUKUA. CBOOOIHBIE, 3aTyXaOIIHe
Y BBIHYKJIEHHBbIE KoneOanus. Pezonanc. Mexannueckue BOJIHBIL. J[JIMHA U CKOPOCTH
BOJIHBI. 3BYK.
Jlabopamopuvie pabomul(c HCMOJIb30BaHNEM 000pynoBanus « Touka pocTay):
N3yuenue konebGanuii HUTSHOTO MasiTHHUKA.
IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
CtpyHHBIE MYy3bIKaJIbHbIE MHCTpyMeHTHI. KoiiebaTenbHble CHCTEMBI B TPHUPOAC U
TE€XHUKE.
Xapakmepucmuxa 0CHOBHbIX U008 OesiMeNbHOCMU. YTEHUE U 00CYX AEHUE TEeKCTa
CTaTell MHTEpPHET-CAlTOB, OOCYXXJIEHHE JOKIAJ0B U NpPE3EHTAlUi, COCTaBJICHUE U
penieHue 3aaa4, oocyxaeHue cnocooos pemieHus (noaroroska k OI'D no pusuke).
DJIeKTPOMATHUTHBIE KOJI€OAHNSI M BOJTHBI
[lepemenHsbIil anekTpuyeckuii Tok. KonebaTenbHbld KOHTYp. BBIHYXIeHHBIE H
cB0OOIHBIE DM KoJsIe0anus. DM BOJHBI U UX CBOMCTBA.
IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
[TpuHIMNIBI paguoOCBs3M M TeleBUACHUA. BnusHnue OM u3nydyeHM Ha >KUBBIC
opranu3Msbl. I3roToBjI€HNE YCTAHOBKY ISl IEMOHCTpPALIMU ONbITOB 10 DOMU.
OnektpomarauTHoe uziydeHue CBUY-neun. McTtopuueckas peKOHCTPYKIIHS OIMBITOB
Awmrepa.
Xapaxmepucmuka OCHOBHbIX U008 OesIMeNbHOCMU: YTEHUE U O0CYXJICHHE TEKCTa
CTaTell MHTEPHET-CANTOB, OOCYXXJICHHE JOKJIAT0B W TPE3EHTAIM, COCTaBICHUE U
penieHue 3aaa4, oocyxaeHue crnocodoB pemieHus (moarotopka k OI'D o ¢usuke).
Onruka
Nctounnku cBeta. JlelcTBHUS cBeTa. 3aKOH NPSAMOJIMHEWHOrO PACHPOCTPAHEHUS
cBeTa. 3aKOH oTpakeHus cBeta. [locTpoenne n3o0pakeHuil B INIOCKOM 3€pKaJe.
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3aKOH IPEJIOMJICHUS CBETa Ha IIOCKOM TI'PaHHIE ABYX OZHOPOJHBIX IIPO3PAYHBIX

cpen. IIpenmomnenue cBera B mnpusme. [lucnepcust cBera. SIBiIEHHE IOJHOIO

BHyTpeHHero otrpaxkeHus. Jluuspl. Tonkue nuH3bL. [locTpoeHHne u300paxKeHHIA,

CO3JaBa€MbIX TOHKMMHM JIMH3aMu. ['1a3 u 3penue. Ontudeckue npruOopsbl.
Jlabopamopuvie pabomui(c HcOJIb30BaHNeM 000pynoBanus « Touka poctay):

DKcnepruMeHTaIbHAS POBEPKA 3aKOHA OTPaKEHUS CBETA.

N3mepenne nokasaresnst npeIOMIICHUS BOBI.

N3mepenne poKyCcHOTO pacCTOSIHUSI COOUPAIOIICH JIMH3HI.

IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropust ucciieoBaHus CBETOBBIX SIBJICHUI.

Hcropuueckas peKOHCTpYKLH Teneckona [ anumnest.

N3rorosnenue kajiengockomna.

Xapaxkmepucmuka OCHOBHbIX U008 O0esAmeNbHOCU. YTEHHE U 00CYKJIEHUE TEKCTa

CTaTel MHTEPHET-CaliTOB, OOCYKJIEHHE AOKJIAJO0B M IpPE3EHTAlUi, COCTaBICHUE U

penieHue 3aaa4d, oocyxaeHue crnocoooB pemeHus (moaroroBka k OI'D no dusuke).

du3znka aToMa 1 AaTOMHOI0 1Apa

Crpoenne aroma. Ilormomenume wm wucnmyckanume cBera aroMaMu. ONTHYECKHE

cnektpel. OnbiTel Pesepdopaa. Ilnanerapuas monens aroma. CTpoeHHE aTOMHOIO

anpa. 3apsaa0BOE U MACCOBOE YUCHa. S IepHbIE CHIIBI. DHEPTHUS CBA3U ATOMHBIX SJIED.

3aKkoH paJuoaKTUBHOTO pacmana. Anbda- u Oera-pacnansl. [IpaBuna cMmeiieHus.

Anepusie peakuuu. [enenue m cuHTe3 sAuep. fAnepHas sHepretuka. VMcTouyHuMKmM

sHeprun ConHua uw  3Be3n. Perucrtpanusa  suepHBIX UM3NydeHHMd. BumsHue

PaAMOAKTUBHBIX WM3JIyYEHUN HaA JKUBBIC OpraHu3Mbl. Jlo3uMeTpus. DKOJOTHYECKHE

IpoOJIEMBI SIJIEPHON SHEPIETUKH.

IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hctopus nsydenus atoma.

N3mepenue KII/] comrednoii 6atapen.

HeBunnmble n3imydeHus B CHEKTPE HATPETHIX TEN.

Xapakmepucmuxa 0CHOBHbIX U008 OesIMeNbHOCMU. YTEHUE U 00CYX AEHUE TEeKCTa

CTaTell MHTEpPHET-CAlTOB, OOCYXXJIEHHE JOKIAJ0B U NpPE3EHTAlUi, COCTaBJICHUE U

pelieHue 3aaa4, oocyxaeHue crnocodoB pemieHus (moarotoska k OI'D o ¢usuke).

®opMbl OpraHu3anuu 00pa3oBaTeIbLHOIO NMpouecca:

- TPYIIOBas;

- UHJIMBHlyaJIbHAS;

- (pponTaNTBHHAS.

Beaymue TexHosorum:

Hcnonb3yroTcss 3J€MEHTBl CIAEAYIOUIMX TEXHOJOTUH: TPOEKTHasl, MPOOIEMHOTO

oOyueHusi, HHPOPMALMOHHO-KOMMYHHUKAI[MOHHAS, KPUTUYECKOTO  MBIIUICHHUS,

po0JIEMHOTO 1Majora, UrpoBasl.

OcHoBHBIE MeTOABI Pa0OTHI HA YPOKe:

Benymumu  Meromamu  oOydeHMs]  SBJISIOTCS: YAaCTHMYHO-TIOMCKOBOM, METOJ

MaTEMaTUYECKOr0 MOJICIUPOBAHUS, AaKCUOMATUYECKUA METO/.

DopMbI KOHTPOJIA:

Tak KaKk 3TOT KypcC SIBJSI€TCS JOTOIHUTENbHBIM, TO OTMETKA B 0ajiax HE CTaBUTCA.
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VYyamuiicss yuuTcsi OLeHUBaTh ce0s U APYTUX CaM, YTO MO3BOJIAET Pa3BUBATh YMEHHUS
CaMOaHajJu3a U CIIOCOOCTBYET PpAa3BUTHI0 CaMOCTOSATEIbHOCTH, KaK CBOMCTBY
JUYHOCTH Y4YaIllerocs. BpIABIEHHME NPOMEXKYTOYHBIX W KOHEUYHBIX PE3YJIbTAaTOB
YYAIIKXCS TPOUCXOIUT YEPE3 NPAKTUUECKYIO AESITENBHOCTD; 3a4ETHBIE PA0OTHI:

* TeMaTUYeCKas MoA00pKa 3a/1a4 Pa3IMYHOTO YPOBHS CIIOKHOCTH C MPEACTABICHUEM
Pa3HBIX METOJOB PELICHHs B BHJEC TEKCTOBOI'0 IOKYMEHTA, NMpe3eHTauuu, (pudm-
AHMMAIUH, BUAEOPOJINKA Wi WED - cTpaHuibl (caiita)

* BBICTAaBKa IIPOEKTOB, ITPE3CHTALINN;

* JIEMOHCTpalUsl HKCHEPUMEHTA, KaUYECTBEHHOM 3aJaud C KaueCTBEHHBIM (yCTHBIM
WIA B BUJE NPWIOKEHUS, B TOM 4YHCIE, NMPE3CHTAlMEl) ONUCaHUEM Ipoliecca Ha
3aHATUH, (ECTUBAJIE FIKCIIEPUMEHTOB; (PU3NUECKUE OJTUMITUA/IBI.

KanengapHo-temaTu4eckoe mJiaHUPOBaHUeE 7 KJacc

Ne Hara Tema ypoka Hcnoab3oBanue puMeda
1/ | NPOBEICHUS o0opynoBaHMs IeHTpPa HUE
I[lnan | ®akr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOH
HaNpaBJeHHOCTeH

«Touka pocra»

1. BBenenue (14)

Bognoe 3anstue. llenm wu 3amaum | KommbrotepHoe

1 Kypca. TexHrnka 6€30MacHOCTH. o0opynoBaHue
2. Pojib DkCiepuMeHTAa B KM3HHU Yes1oBeka (34)
Cucrema eMHUL, TOHATHE O Kommnbroteproe

2 HPSMBIX ¥ KOCBEHHBIX U3MEPEHUSX o0opyoBaHue
DuU3NUECKHI SKCTIEPUMEHT. ObopynoBanue aJis
Bupsl pusndeckoro skcrepuMeHTa. JeMOHCTpaui

[TorpemnHocTs u3mepenus. Buabt
MOTpeLIHOCTEN u3MepeHus. Pacyér

3 MOTPEIIHOCTH U3MEPEHHUSI.
JlaGoparopHas pabota Ob6opynoBanue ams
«3mepenne o6beMa TBEpI0TO 71ab0paTOpHBIX paboT U
4 tenay. [IpaBuna opopmienus VUEHHUYECKHX OITBITOB

nabopaTopHON pabOTHI.

3. Mexanuka (84)

5 PaBHOMEpHOE 1 HepaBHOMEPHOE ObopynoBanue s
JIBUKEHUSI. 1a0opaTOpHBIX padoT U

6 I'papuueckoe npencrasnenne YUYEHUYECKUX  OIBITOB
ABYOKCHUA. (Ha 0a3se KOMILIEKTOB
Pemenne rpa(bnqecxmv( 3amad, s OTD)

7 pacueT MyTH U CPeAHEH CKOPOCTH
HEPABHOMEPHOTO JIBUKCHHUSL.

8 [ToHsITHE HHEPIIMHA U UHEPTHOCTH.
I{enTpobexxHas cuia..

9 Cwta ynpyrocTtu, cujia TpeHHsI O6opynoBanue st

1ab0paTOpHBIX PaboT U

JlaGoparopHas paboTa
10 «HccenoBanye 3aBUCUMOCTH
CHJIBI YIIPYT'OCTH, BO3HUKAIOIIEH B

YUEHUYECKUX  OIBITOB
(Ha ©0a3ze KOMILIEKTOB
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NpYXUHE, OT CTENEeHNU AedhopMariu s OI'D)
PYKUHBD).
Jlaboparopnas pabota
11 «Omnpenenenue koddduimenta
TPEHUsl Ha TPUOOMETpE.
JlaGopaTtopHnast pabota O6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH 1ab0paTOpHBIX paboT U
12 CHUJIBI TPEHUS OT CUJIBI YUEHUYECKUX OIBITOB
HOPMAJIHHOTO JTABJICHHUS.
4. I'mapocraruka (124)
13 [TnotHocte. 3anaua naps ['epona O6opymoBanue st
JIEMOHCTPALUH
Pemienue 3a1a4d noBbIIEHHOM
14 CJI0’KHOCTH Ha pacyeT IIIOTHOCTH
BEIIIECTBA.
15 Pemenune 3a7a4 NOBBIICHHOM O6opynoBaHue ams
CJIOHOCTHU JIEMOHCTpALUi
16 JlaBneHue KUAKOCTH U raza. 3aKoH
[Tackans
17 CooOmarommecs COCY/Ibl.
18 JlaGopaTtopHnast pabota O6opynoBanue JyIs
«M3rotoBnenue Moenu hoHTaHa» irabopaTopHbIX pPadOT U
19 JlaGopatopHas paboTa VIEHUYECKUX  OIBITOB
«M3roToBiieHre Mozeau (POHTaHa (Ha 0ase KOMILICKTOB
3akon [lackans. Jlapnenue B st O1'D
KUJKOCTSX U rasax.
20 ['unpaBnuyecKkue MamuHBbI.
Coo01aronecs: CoOCyIsbl.
21 BrrtankuBarornias cuna. 3akoH O6opynoBanue ISt
Apxumena. JIEMOHCTpAIUH
JlaGoparopHas pabota O6opynoBanue as
29 «BrpIsicCHEHUE yCITOBUS TIJITAaBAHUS 1abopaTOpHBIX paboT 1
T, YUEHUYECKUX OMBITOB
23 brok 3amau na 3akon [lackans, ObopynoBanue aJis
3aKOH ApXuMesa. JIEMOHCTpAIIHi
24 biok 3amau Ha 3akoH [lackas,
3aK0H ApXumena.
5. Craruka (104)
25 bnok. Peraar. O6opyoBaHue st
JIEMOHCTPALMIMA
26 PaBHoBecue TBepapix Ten. MomeHT
cuibl. I TpaBriio MOMEHTOB.
27 Lentp TSDKECTH. Uccnenosaune | O6opynoBanue amis
Pa3IMYHBIX MEXAaHWYECKUX CHCTEM JIEMOHCTpALUH
28 KomOuHupoBaHHbIE 3a7a9H,
WCTIOJIB3YS YCIIOBHSI pAaBHOBECHSI.
29 KomMmOuHupoBaHHbIe 3a1a9H,
UCTIOJIB3YS YCIIOBHSI PABHOBECHS
JlaGopaTtopHnas pabota O6opynoBanwue st
30 «M3rotoBrienue pabdoraromieit 71ab0paTOpHBIX paboT U
cucreMbl 6J10Kk0B». OdopmiteHne YYCHHYECKUX  OIBITOB
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paboTHI.

(Ha ©0a3ze KOMILIEKTOB

Pabota Hax npoexkTom «biiokmy.
Jlaboparopnas pabota
«M3roroBrnenue padboTaroIIeH

it OI'D

31 CUCTEMBI OJIOKOBY.
JlaGopaTtopHnast pabota O6opynoBanue st
«M3roroBrienue pabdoraromiei 1ab0paTOPHBIX paboT H
32 CUCTEMBI OJIOKOBY. YUEHUYECKUX OMBITOB
Odopmnenue paboTHI. KommerorepHoe
33 o0opynoBaHue
34 3amuTa mMpoOeKTOB.
KanenaapHo-tremaTu4eckoe nJIaHUPOBaHue 8 KJ1acc
Ne Hara Tema ypoka HUcnosb3oBanue puMe
0/ | MPOBEICHUS 000py/10BaHMA LIEHTPA | YaHUE
I[lnan | ®akr eCTeCTBEHHOHAYYH O
U TEXHOJIOrH4YecKoii
HaNpaBJIeHHOCTeH
«Touka pocray
1. Beenenue (14)
BBognoe 3ansartue. Llenu wm 3amaum | KomnerotepHoe
1 Kypca. TexHuka 6€301acHOCTH. 000pyI0BaHuE
2. TenioBble siBjenus (12 v)
Pa3zHooOpasue TemoBbIX siBieHUi. | KommbroTepHoe
2 TennoBoe pacimpeHue Tell. 00opy0BaHuE
JlaGoparopHas pabota O6opynoBanue ais
«VI3MeHeHus1 IIIMHBI Tella IPU 71a00paTOpHBIX padoT U
3 HarpeBaHUU M OXJIKICHUNY. YYEHHUYECKUX OIBITOB
Tennonepenaua Habmronenue ObopynoBanue mJis
TEIUIONPOBOAHOCTH BOJIBI U JIEeMOHCTpalui
4 BO3/IyXaA.
JlaGopaTtopHnast pabota O6opynoBanue st
«3mepenue ynenbHou 71a0opaToOpHBIX padoT U
TETUIOEMKOCTH Pa3InIHBIX YUYCHHUYECKUX  OTBITOB
5 BEILIECTBY. (Ha ©0aze KOMILIEKTOB
IInaBneHue u OTBEpIEBAHUE. s OI'D
JlaGopatopHas pabota «OTiauBKa
6 napaHHOBOTO CONIATHKA
JlaGoparopHas paboTa O6opynoBanue ams
«Habmonenue 3a maBieHneM 1a00paTOpHBIX paboT U
7 B1059 2 YYEHHUYECKUX OTBITOB
Pemrenne onmuMmuaaHeIx 3a1aq ObopynoBanue aist
8 Ha ypaBHEHHE TEIIOBOTo OanaHca JIeMOHCTpalui
Pemrenne onmuMmuaaHeIx 3a1aq ObopynoBanue aist
9 Ha pacy€T TEIIOBBIX MTPOILECCOB JIeMOHCTpalui
10 JlabGopaTtopust kpuctamorpaduu.
HcniapeHue 1 KOHJCHCAIHSL. ObopynoBanue ais
11 JIEMOHCTPALINI
1 CocrtaB atmocdepsl, O6opynoBanue st

HaOJII0ZICHUE TIEpexo1a
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HEHACBIIICHHBIX TAPOB B J€MOHCTpAaLHii
HACBIIIICHHBIE.
Bnaxxnocts Bo3myxa Ha pasHbix | OGopymoBaHUE s
13 KOHTHHEHTAX JIEMOHCTpAaIMi
3. DuekTpuyeckue sipjeHus (84)
Muxkpomup. Moaenu aroma, O6opynoBanue aJis
14 cyliecTBoBaBIme 10 Hagana XI1X JIEMOHCTpALUiI
HcTopust OTKpBITHS U JEHCTBUS KommnbsrorepHoe
15 TaJIbBAHUYCCKOT'O 3JICMCHTA OGOpy,Z[OBaHI/IC
Hcropus co3panus 351eKTpodopHOi
16 MAaIIHHbI
OnbiThl BosibTa. DnexkTpudeckuii Komnbroreproe
17 TOK B DJI€KTPOJIUTAX. 000pyI0BaHUE
Peenue onuMnuaaHbIx 3a7a4 HA O6opynoBanue JIst
18 3aKOHBI IOCTOSIHHOT'O TOKa JIEMOHCTpAaIHii
HaOnronenue 3aBUCUMOCTH O6opynoBanue st
COIIPOTHUBJICHUA IIPOBOAHHUKA OT ,Z[eMOHCTpaHI/Iﬁ
19 TEMIIEPATYPBL.
JlaGopartopHnast pabota ObopynoBanue Is
«OrmpeneneHue CTOUMOCTH 1a00paTOpHBIX paboT U
M3PACXOJ0BAHHON AJIEKTPOIHEPTUH | YYEHUYECKUX  OIBITOB
10 MOIIIHOCTH MOTPEOUTENS U IO (Ha ©0aze KOMILIEKTOB
20 CYETUHKY» st OI'D
Pemenne onuMnuagHpIx 3a1a4 Ob6opynoBanue I
21 Ha TEMIOBOE JeHCTBHE TOKA

JIEMOHCTpALi

4. DJIeKTPOMATHUTHBIE siBJIeHUd (34)

3JICKTpOMaFHI/ITHI)I€ SIBJICHUA.

O6opynoBanue ajst

22 DJIeKTPOU3MEPUTENbHBIE TPUOOPBHIL. J€EMOHCTPALINI
MaruutHas anoMannsa. MarauTHoie O6opynoBanue st

23 Oypu JE€MOHCTpaLUi
PaznoBumnocTn

24 AJIEKTPOJIBUraTeseil.

5. OnTnueckue sijaenus (74)

HMcTouHnKHM cBeTa: TEMIOBEIE,

O6opynoBanue miis

25 JIFOMUHECIICHTHEIC JIEMOHCTpAIIHA
OKCHepuMEHT HaOJI0JCHHE.
MHorokpatHoe u300pakeHue
peIMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajax.
N3roToBUTH IEPUCKOMN U C €T0 O6opynoBanue ajst
27 TTOMOII[HIO TPOBECTH HAOTIOACHUS JIEMOHCTpAIHiA
[TpakTHYeckoe UCTOIb30BaHHE OGopynoBaHue IS
28 BOTHYTBIX 3€pKaJ JIEMOHCTpAIIHii
3puTeNbHBIC WILTFO3HH, O6opynoBanue U1
MOPO’KIaeMbIe TIPETOMIICHUEM JIEMOHCTpAIIHA
29 ceera. Mupaxu.
30 Pa3BuTHEe BOJIOKOHHOW ONTHUKU
Hcmonp30Banne 3aKOHOB CBETA B
31 TEXHHKE

6. YesroBek u npupoaa (44)

32

ABTOMAaTHKA B HaIlICH KU3HH .

KommnbsrorepHoe
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33 Panuo u teneBuneHue o0opyoBaHue
AJbTepHATUBHbBIE UCTOUHUKHI
34 sHeprur. Buasl a5ekTpocTaHuii
Hayxka ceronns. Hayka u
35 0€3011acHOCTb JIIOJICH.
KaﬂeHIlapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE 9 kiaacc
[Hara Tema ypoka Hcnouab3oBanue IpuMe
Ne IIPOBEICHUS 000py/10BaHMS LIEHTPA | YaHUE
n/n | Ilnan | ®dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocray»
1. BBegenue (14)
BBonnoe 3anarue. Llenun u 3amauu | KomnberotepHoe
1 Kypca. TexHunka 6€301acHOCTH. o0opyioBaHuE
2. Kunematuka (7 4)
Crioco6b1 onucanus O6opynoBanue st
2 MEXaHUYECKOTO JBUKEHUS JEMOHCTpPALINI
[IpssMonuHENTHOE pABHOMEPHOE Ob6opynoBanue ais
JIBUKEHUE M0 TIIOCKOCTU? CMOTpS JI€MOHCTpAITHIA
3 13 KaKOl TOUKHM HaOJII0aTh
OTHOCHUTEIBHOCTD ABHXKEHUS. O6opynoBanue st
4 CI10’keHH€e IBYKEHHUI. JIEMOHCTpAIU
Jlabopamopnvie pabomul: Oo6opynoBanue ais
«M3ydyeHune nBux’eHHUs CBOOOIHO 1a0opaToOpHbIX padoT U
najaroliero tenay», «Mzyduenue YUYEHHUECKHUX OIMBITOB
S JIBIJKEHHUS TeJ1a IO OKPYKHOCTH
Kak u kyna nonerena BUIIHEBAs O6opynoBanue st
koctouka? Pacuer TPACKTOPHUU L[eMOHCTpaLII/Iﬁ
JBUKEHUS TEJ U NTEPCOHaXeN
6 pacckas3os P.Pacms o Mronxaysene
Hctopuueckas peKOHCTPYKIUSA O6opynoBanue st
onbITOB ['anunes no OIPEACIICHUTO ,Z[eMOHCTpaLII/II‘;I
7 YCKOPEHHS g.
Ornpesenenre CKOpPOCTH O6opynoBanue st
PaBHOMCPHOI'O ABWKCHUS IIPU L[eMOHCTpaLII/Iﬁ
MCIIOJIb30BaHUU TPEHaXepa
8 «OeroBasi JOPOKKay.
3. lunamuxa (84)
Cuna Bomnu, cuiia YOSKISHUS WIN Ob6opynoBanue s
9 cuia - pu3nyeckas BeIUyuHa? JIEMOHCTpAIi
Jlabopamopnas paboma: O6opynoBanwue st
10 «I3MepeHne Macchl Tesa» 71a00paTOPHBIX paboT U
JIBukeHue Tena rnoja JeHCTBUEM YUEHUYECKUX OMBITOB
11 HECKOJIbKUX CHJI
JIBuKeHHe CUCTEMBI CBA3aHHBIX O6opynoBanue JuIst
12 TeN JIEMOHCTpALil
13 Jlabopamopnvie pabomur: | O0OpymOBaHHE IS
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«M3yueHue TpeHus CKOJIbKEHUS» 1a00paToOpHBIX padoT H
YUYEHHUYECKHUX OMBITOB
Junamuka paBHOMepHOTO ABWXeHUS | OO0pyaoBaHHE IS
14 110 OKPY>KHOCTHU JIEMOHCTpAaIMi
Hcropus pa3sBuTus NPEACTABICHUI Ob6opynoBanue ams
15 o0 Becenennoii. ComHeunas cucrema. JIEMOHCTPALIH
OTKpbITUSI HA KOHYUKE Tepa. ObopynoBanue s
[IepBble UCKYCCTBEHHBIE CITyTHUKU JIEMOHCTpAIHi
16 3emiu.
4. UmnyJabc. 3aK0H cOXpaHeHusi uMIyJibca (34)
17 Kak BbI IXTy Ha30BeTe... KommnsrorepHoe
18 PeakTuBHOE ABMKEHUE B IPUPOJIE. obopynoBaHne
PaccnenoBanne JATII ¢ momorisio KomnbrorepHoe
19 3aKOHA COXPaHEHUs UMITyJIbCa o0opyoBaHue
5. Craruka (24)
Jlabopamopnas paboma: ObopynoBanue Is
«OmnpeneneHue UEHTPOB Macc 1a00paTOpHBIX paboT U
20 pa3IMyHBIX TeJ (TpU cnocoba)» YYEHHUYECKHUX OIBITOB
[Tpumenenue mpocThix MexaHu3MmoB | KommbroTepHoe
B CTPOUTENILCTBE: OT 3EMJISIHKH J10 o0opyoBaHue
21 Hebockpeba
6. Mexannuyeckue Kojie0anusi M BOJHBI (34)
22 Bujpl MassTHUKOB U UX KoseOaHUM Ob6opynoBanue s
23 Yro nepeHocut BosiHa? JIGMOHCTpALMH
KonebaTenbHble CUCTEMBI B IPUPOJIE
24 Y TEXHHUKE
7. DJIeKTPOMArHUTHbIE KOJIe0aHUS M BOJIHBI (24)
DKcrnepuMeHTalIbHasl TPOBEPKa KomnerotrepHoe
25 cBoiicTB OM BOJIH. o0opyI0BaHuE
Hccnenosanue anexkrpomarauutHoro | KommberotepHoe
26 n3nydennss CBU-neun o0opynoBaHue
8. OnTuka (44)
. I3rotoBnenue Moaenu KomnerorepHoe
27 Kaneij0cKona. 060pyI0BaHNE
DKcnepuMeHTalbHasi IpOBEpKa ObopynoBanue It
28 3aKOHA OTPAKEHMsI CBETA. JIEMOHCTpaIHi
Jlabopamopnas paboma: O6opynoBanue st
«3MepeHune nokaszaTesns 1a00paTOpHBIX paboT U
29 IIPEJIOMJIEHUS] BOJBI» YYEHHUECKHUX OIBITOB
Kaxk otnuuarorcst mokazarenu Ob6opynoBanue s
30 MIPEJIOMJIEHUS] IIBETHOTO CTEKJIa JIEMOHCTpAaIHi
9. ®du3uKa aTOMa U ATOMHOTI0 sipa (44)
[Tornouienue u uCIyckaHue CBeTa KomnerorepHoe
31 atoMaMu. OnTuueckue CIICKTPEIL. OGOPYI[OBaHI/Ie
N3smepenne KITQ COJIHEYHOM
32 Oarapen KomnerorepHoe
Bausane paarOaKTUBHBIX OGOpy,I[OBaHI/IC
33 M3JIy4eHHI Ha )KUBbIE OPTraHU3MBI
Crioco0b!I 3aIUTHl OT
34 PaIMOAKTUBHBIX M3Ty4eHUN




