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IHosicuuTenbLHAA 3aMHCKA

Oduznyeckoe 00pa3oBaHUE B CUCTEME O0IIEero oOpa3oBaHMs 3aHUMAET OJTHO U3 BEIYILUX
MecT. SIBnsisick PyHIAMEHTOM HAay4YHOTO MUPOIIOHUMAaHHS, OHO CIOCOOCTBYET (hOPMHPOBAHHIO
3HaHUH 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHHS OKPYKAIOIIEro MHpa, (hyHIaMEHTaIbHBIX
HAy4YHBIX TEOpUH M 3aKOHOMEPHOCTEH, (GOopMUpPYET y ydalluxcs yMEHHsS HCCIIEeOBaThb U
OOBSICHATH SIBJICHUS PUPOJIBI U TEXHUKH.

Kak mkonbHbIH npenmeT, pusnka 001agaeT OrpoMHBIM T'yMaHUTAPHBIM TIOTEHIIMATIOM, OHA
aKTHUBHO (OPMHUPYET HWHTEIUICKTYaJbHbBIE M MHPOBO33PEHUYECKHE KadecTBA JIMYHOCTH.
Juddepennmanys npeanogaracT Takyro OpraHU3aluIo Ipolecca 00ydeHus, KOTopas y4UThIBAaeT
WHJIMBHTyaJIbHbIE OCOOCHHOCTH YYalUXCsl, X CIOCOOHOCTH M MHTEPECHI, IUYHOCTHBIN OIIBIT.
Huddepennmanus oOyueHus: (U3MKe MO3BOISET, C OAHOM CTOPOHBI, 0OecneunTh 0a30BYIO
HOATOTOBKY, C JAPYTOi — YIOBJIETBOPUTH MOTPEOHOCTH KaXJOTO, KTO IMPOSBISET WHTEPEC U
CHOCOOHOCTH K MPEIMETY M BBIXOJIUT 32 PAMKHU M3Y4YeHUs! PU3UKU B IIKOJIBHOM Kypce.

Pabouas nporpamma 3aHSATHII BHEYPOUHOH JE€ATEIBHOCTH MO (U3NKE «IKCIIEPUMEHTAPUI
1o Gu3MKe» MpeTHa3HaueHa /I OpraHu3aluy BHEYPOUHOH IEITETLHOCTH B IIEHTPE 00pa3oBaHUs
«Touka pocta» oOydarouxcs /-9 KIaccos.

Cpok peanuzauuu nporpammsl: 1 roa - 34 4.

JlanHast nporpamMma 1mo3BoJIsieT 00yJaroIUMCs 03HAKOMUTBCS C METOIMKOW OpraHn3aIiy 1
IPOBEICHUS HKCIEPUMEHTAIBHO-UCCIIEAOBATENILCKON /IEATEIILHOCTH B COBPEMEHHOM Y4eOHOM
nporecce no (GU3NKe, 03HAKOMHUTHCS CO MHOTMMU MHTEPECHBIMU BOIIPOCaMU (DH3UKH HA TAHHOM
oTaIre O6y‘-IeHI/I$I, BBIXOJAIIUMH 34 pPaMKHU IIKOJILHOM nporpamMmsbl, pacHIMpUTb LEJIOCTHOC
npejAcTaBIeHHe O mpolieMe [aHHOW Haykd. OKCIEpHUMEHTalbHAs JEeSATEIbHOCTh OyleT
CII0COOCTBOBATH PA3BUTHIO MBICTUTENBHBIX ONEpalliii U 001IEMYy UHTEIUIEKTYaIbHOMY Pa3BUTHIO.

He meHee BakHBIM (DaKTOPOM peaNu3aliii JAHHOW MPOTPaMMBI SIBIISIETCS CTpEMIICHHE
Pa3sBUTh y ydJalllUXCad YMCHHE CaMOCTOATCIbHO pa6OTaTI), AyMaTb, SKCIICPUMCHTHUPOBATL B
ycioBusX Jabopatopuu 1eHTpa «Todka pocray, a Takke NPUMEHSATH MMOJyYCHHBIC 3HAHUS IS
PEICHNA KaYCCTBCHHBIX, KOTMUYCCTBCHHBIX U OKCIICPUMCHTAJIbHBIX 3a1a4 pa3J'II/I‘-IHOI\/’I CJIOKHOCTH.
CopnepxaHue NpPOrpaMMbl COOTBETCTBYET I103HABATEIbHBIM BO3MOXKHOCTSIM IIIKOJIBHUKOB U
MPEIOCTaBIsAET UM BO3MOXKHOCTh paboTaTh Ha YPOBHE TMOBBIINICHHBIX TpeOOBaHMM, pa3BUBas
y4eOHYI0 MOTHBAIIHIO.

Oco0eHHOCTbHIO TaHHOM MPOrPAMMBI SIBIISIETCS TO, YTO:

e OHa HampaBlIeHa Ha JIOCTHXKEHHE O0ydarolMMHCs B OOJbIIEeH CTENEHHM JIMYHOCTHBIX U
MCTAIIPEAMCTHBIX PE3YJIbTATOB,

e COCTaBJIEHA C YUE€TOM BO3PACTHBIX OCOOCHHOCTEH ydalluxcs;

(] IIOCTCIICHHO BBOAUTCS 3JICMEHTHI HpOGKTHOfI ACATCIBbHOCTH

e YacTh y4eOHOTO BPEMEHH OTBE/ICHA HA PEIICHNE TI03HABATEIFHBIX 3a/1a4

eau u 3agaun

Onupasich Ha WHIWBHyaJbHbIE O00pa30BaTENbHBIE 3alPOCHl U CHOCOOHOCTH KaxKIOTO
pebeHKa TpH  pealu3alid  NpPOTpaMMBl  BHEYPOUYHOW  NEATENBHOCTH MO  (pU3HKE
«DKcrepuMeHTapuil o Gpu3uKe», MOKHO JOCTUYL OCHOBHOM LeJIM - Pa3BUTH Y 00y4aI0IUXCS
cTpemiieHMe K JaJibHelleMy CcaMooINpeleeHuI0, WHTe/UICKTYAJIbHOH, HAY4YHOU U
NMPAKTHYECKOH CaMOCTOATEIbHOCTH, O3HABATEIbHOM AKTUBHOCTH.

Jns peanuzanuu meneil kypca TpeOyercs pelieHHe KOHKPETHBIX MPaKTUYECKHX 3ajad.
OcHOBHBbIE 321241 BHEYPOYHOMH 1eATeJIbHOCTH 10 (PM3UKHU:



* BBISBICHHE HWHTEPECOB, CKIOHHOCTEH, CIMOCOOHOCTEH, BO3MOXKHOCTEH ydammxcs K
Pa3JIMYHBIM BUJAM JIEATEIbHOCTH;

* popMupoBaHUE MPEACTABICHUS O SBICHUSX U 3aKOHAX OKPYXKAIOIIETO MUPA, C KOTOPBIMH
IMIKOJIbHUKH CTaJIKHUBAIOTCS B IIOBCEAHECBHOM JKM3HHU;

* popMupoBaHUE MPECTABICHUS O HAYYHOM METOJIE MO3HAHUS;

* pa3BUTHE UHTEPECA K UCCIIEIOBATEIILCKON JIEITEIIbHOCTH;

* Pa3BHUTHE OTBITA TBOPUECKOH JAEITETLHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

* pa3BUTHE HABBIKOB OpraHU3AlMM HAYyYHOTO Tpyada, pPabOThI CO CJIOBapsIMH U
SHITUKJIONEUSIMU;

* CO3/IaHWE YCJIOBHHM [UJIl pealu3allid BO BHEYPOUHOE BpeMs IPHOOPETECHHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACUCTBUI B ypOUHOE BpEMS;

* pa3BUTHE ONBITA HEPOPMATHLHOTO OOIICHUS, B3aUMOICHCTBUSA, COTPYAHHUYECTBA;
paciIMpeHne paMoK OOIIEHUS C COIUYMOM.

* (opMHpPOBAaHUE HABBIKOB IMOCTPOCHHS (PU3MUECKUX MOJIEICH U ONpenesieHUs TPaHMI] UX
MIPUMEHUMOCTH.

* COBEPIICHCTBOBAHUE YMEHMI MPUMEHATH 3HAHUS MO (U3MKe A7 OOBSCHEHHS SBICHHIMA
MIPUPOJIBI, CBOKMCTB BEUIECTBA, PEIICHUS (PHU3UIECKUX 33]1a4, CAMOCTOSATEIIBHOTO IPHOOPETEHUS U
OIICHKM HOBOW HWH(poOpManuu (QHU3NYECKOTO COACpPIKAHUS, HCIOIb30BaHUS COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTHIA;

* HCIOJb30BaHUE NPUOOPETEHHBIX 3HAHUU W YMEHUH [UIsl pelIeHUs MNPAKTUYECKUX,
JKM3HEHHBIX 3a]1a4;

* BKJIFOUEHHUE YJaIlIUXCs B Pa3HOOOPA3HYIO I€ATEIbHOCTh: TEOPETUUECKYIO, MPAKTUUYECKYIO,
AHAIIUTHYECKYIO, IOUCKOBYIO;

* BbIpaOOTKAa TMOKUX YMEHUU MEPEHOCUTh 3HAHMUSA M HABBIKM Ha HOBBIE (POPMBI yueOHOI
paboThl;

* pa3BUTHE COOOPA3UTEIBHOCTH M OBICTPOTHI PEAKIMH MPH PEIICHUH HOBBIX Pa3IMYHBIX
(du3HYeCcKuX 3a7a4, CBSI3aHHBIX C MPAKTUUECKOU IEATEIbHOCTHIO.

I[lnanupyeMbie pe3yiabTaTbl OCBOEHHMSl NPOrpaMMbl BHEYPOUHOWH /1eSATeIbHOCTH
«IkcnepumeHTapuii mo pusnke» (¢ Hcnoab30BanueM odopynoBanus «Touka pocra») B 7-9
KJIaccax.

Peanuzarus mporpamMmsel criocoOCTBYET JOCTHIKEHHIO CIEIYIONUX Pe3yabTaTOB:
JInuHoCTHBIE:
B cdepe INYHOCTHBIX YHUBEPCATBHBIX YIEOHBIX JEHCTBHUM ydaluxcs:

* yueOHO-TI03HABATEJIbHBIN HHTEpEC K HOBOMY yueOHOMY MaTepHaiy U crocodam peleHust HOBOi
3a/1a4u;

¢ OpUCHTAllUA Ha IMOHHUMAHUC IIPHUYHH YCIICXa BO BHCy‘Ie6HOI71 ACATCIIBHOCTH, B TOM YHUCJIC Ha
CaMOaHaJIN3 U CaMOKOHTPOJIb pE3yjibTaTa, Ha aHaJ I3 COOTBETCTBUA PEC3YJIbLTATOB Tpe6OBaHI/I$IM
KOHKpCTHOﬁ 3aga4u,

* CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH BHEYUEOHOMN AESITETbHOCTH;
Obyuarowuiics noay4um 603MONCHOCHb OISl POPMUPOBAHUA!

® BHYTpCHHCﬁ MO3UIMN IHKOJIbHUKAa Ha YPOBHC IOJIOKHUTCIIBHOTO OTHONICHUA K MIKOJIC,
ITOHMMAaHHuA HCO6XO}II/IMOCTI/I YUYC€HUS, BBIPAXKCHHOT'O B npeo6naz1aH1/m y‘-Ie6HO-H03HaBaTCJ'H)HBIX
MOTHBOB;

* BEIPQXKEHHOM YCTOMYMBON yuyeOHO-T03HABATEIbHON MOTHBALIUY YUCHUS;

* YCTOHYMBOr0 Y4eOHO-IT03HABATEIbHOTO HHTEPECA K HOBBIM OOILIUM crioco0aM pelieHus 3aay.



MeranpeamerHble:
B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX yUEOHBIX ACHCTBHM yJaIluXCs:

¢ INIAHUPOBATL CBOH HeﬁCTBHH B COOTBETCTBHUHM C IIOCTaBJICHHOM 38.,[[3‘16171 U YCIOBUSAMU €€
pcajm3anin, B TOM YUCJIC BO BHYTPCHHCM IIJIAHEC,

* YUUTBIBAaTh YCTAHOBJICHHBIC IIPABUIIA B TUIAHUPOBAHUU U KOHTPOJIE CIIOCO0a PEIICHHUS;
* OCYILLIECTBJIATh UTOTOBBIN U MOIIArOBBI KOHTPOJIb 110 PE3YIIbTATY;

* OIICHUBATh MPABUJIHHOCTH BBINOJHEHUS JCHCTBHS Ha ypOBHE aJ€KBATHOIN pPETPOCHEKTUBHOM
OIICHKU COOTBETCTBHSI PE3YJIbTATOB TPEOOBAHUSIM JAHHOMN 337291 U 33Ja9HON 00JIaCTH;

* 3JICKBAaTHO BOCIIPUHUMATD MPEITIOKEHUS U OLICHKY YUYUTEJICH, TOBAPUILICH, POAUTENECH U IPYTUX
JIIOJIEH;

* pa3nuyarth croco0 U pe3yabTaT ACHCTBHSL.

Obyuarowuiics noay4um 03MONCHOCIb HAVUUMCA.!

* B COTPYIHHYECTBE C yYUTEIICM CTAaBUTh HOBBIC YUCOHbBIC 3a/1a4H;

¢ IPOABJIATH MO3HABATCIIbHYIO MHUIITUATHBY B y‘Ie6HOM COTPYAHHUYCCTBE,

¢ CaMOCTOATCIIBHO AaACKBATHO OLCHUBATH ITPABHUJIBHOCTL BBIITOJHCHHA I[CﬁCTBH?I 1 BHOCHUTH
HeO6XO,I[I/IMHe KOPPCKTUBLBI B UCITOJIHCHHUEC KaK 110 XO4Y €T0 pCaJin3allun, TaK U B KOHIIC ﬂCﬁCTBHH.

B cdepe no3naBaTesIbHBIX YHUBEPCATBHBIX YUCOHBIX ACUCTBUI yUaIIUXCS:

* OCYWIECTBIISITh MOUCK HEOOXOMUMON MH(pOpPMAIMU JUTS BBIOJHEHHUS BHEYYEOHBIX 3a/JaHUI C
UCIOJIb30BaHUEM Y4YeOHOH muTeparyppl U B OTKPHITOM HH(GOPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEANM, CIPAaBOYHUKOB (BKJIIOYAs DIJIEKTPOHHbIE, LHUQPPOBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WHrepHerTa;

* OCYIIECTBJISTH 3aNTUCh ((PUKCAINIO) BRBIOOPOUHOM HHPOPMALIMK 00 OKPYKAIOIIIEM MHUPE U O cede
caMoOM, B TOM YHCJIIe C TOMOIIbI0 nHCTpyMeHToB MKT;

* CTPOUTH COOOILIEHHUS, IPOEKTHI B YCTHON M MUCbMEHHOM QopMme;
* IPOBOJIUTH CPAaBHEHUE U KJIacCU(DUKAIIMIO 110 3aJaHHBIM KPUTEPUSIM;
* YCTaHABJIUBATh [IPUYNHHO-CIIEICTBEHHBIE CBA3U B U3y4a€MOM KpYre sIBJIICHU;

¢* CTPOHUTH PACCYXICHHUA B OpME CBA3UM IIPOCTBIX C )I(IIGHI/II/Iv 00 00BEKTE, ero CTPOCHHUU
2 3
CBOMCTBAX U CBiA3ax;

Obyyarowuiics NOIYYUM 03MONCHOCTb HAYUUMBCA:

* OCYILIECTBIISAITh PACUIMPEHHBIN MOUCK UHPOPMALIUH C UCIOJIb30BAHUEM PECYPCOB OUOINOTEK U
cetu HTEpHET;

* 3amnMchiBaTh, (UKCUPOBaTh HHGOPMAIMIO 00 OKPYXAOIUX SBICHUSIX C TOMOIIbIO
nHcTpymeHToB KT

* OCO3HAHHO U MPOM3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MHUCbMEHHOM (popme;

* OCYLIECTBJIATH BBIOOP Hanbosee 3((EeKTUBHBIX CIIOCOOOB pELICHHs 3a/lad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBH;

* CTPOUTH JIOTUYECKOE PACCYKICHHE, BKIIOYAIOIIEEC YCTAHOBJICHUE MPUUYMHHO-CIIECICTBEHHBIX
CBsI3€l;



* MOT'YT BBIUTU Ha TEOPETUYECKUN YPOBEHD PEIICHHUS 3a1a4: PEILICHUE 10 ONPEACICHHOMY IUIaHy,
BJIaZICHUE OCHOBHBIMHU IIPUEMAMU PEILICHKS, OCO3ZHAHMS JAEATEIIBHOCTH 10 PELICHUIO 3a1a4u.

B cdhepe kKoOMMYHHMKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBHIM ydaluxcs:

* aJICKBATHO UCIIOJIb30BATh KOMMYHUKATUBHEIE, IIPEXK/IE BCETO - PEUEBbIC, CPEJICTBA Il PEIICHUS
pPa3IMYHBIX KOMMYHHMKATHBHBIX 3a7a4, CTPOUTh MOHOJIOTHYECKOE COOOIIeHne, BIIAJICTh
JTUAIOTHYECKON (POpMOli KOMMYHHUKAIIMH, UCTIONB3Ys, B TOM YHCIIe CPEICTBA U WHCTPYMEHTHI
UKT u qucTaHIMOHHOI0 OOIIEHHS;

* JIOIIyCKaTh BO3MOYKHOCTb CYIIIECTBOBAHMS Y JIIO/IEH Pa3IMYHbIX TOUEK 3PEHUs], B TOM YHCIIE HE
COBIAJIAIONIUX C €ro COOCTBEHHOH, U OPUEHTHPOBATHCS Ha MO3MIMIO NapTHEpa B OOIECHUH U
B3aUMO/ICHCTBUH;

® YUYUTBIBATL PpPa3HbIC MHCHHUA HW CTPCMUTHBCA K KOOPpAWMHALIMKU PA3JTIAYHBIX HOSI/IL[I/Iﬁ B
COTPYAHHUYECTBE,

® q)OpMy.]'II/IpOBaTB CcOOCTBEHHOE MHEHUE U IIO3UIIHIO,

® JOroBapuBaThCA U NPUXOAUTH K O6HICMy PCIICHHIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHUCJIC
B CUTYyallUn CTOJIKHOBCHUS UHTCPECCOB;

Obyuarowuiics NOIYYUM 03MONCHOCb HAYUUMBCA:

* YYUTHIBATh U KOOPJAUHUPOBATH B COTPYIHUYECTBE OTIIMUYHBIE OT COOCTBEHHOM MO3ULIUU JIPYTUX
JIFOJIEH;

¢ YUUTBIBATb PA3HBIC MHCHUA U UHTCPECHI U 000CHOBBIBATH CO6CTB€HHYIO IIO3HUIINIO,
* IOHUMAaTh OTHOCUTECILHOCTh MHCHHUI B moaAXoa0B K pCIICHUIO Hp06JI€MI)I;

¢ aQpryMCHTUpPOBATHL CBOIO IIO3WIHUIO W KOOPAWMHUPOBATHL €€ C TIIO3UIUAMH IIAPpTHCPOB B
COTPYAHUYICCTBC IIPU BBIpa60TKe 06]1.[61"0 peuicHus B COBMECTHOM JACATCIIBHOCTH,

* 3a7aBaTh BOIIPOCHI, HEOOXOJAMMBIC JUIsI OpPTaHW3alMd COOCTBEHHOW NEATENLHOCTH U
COTPYIHUYECTBA C ITAPTHEPOM;

¢ OCYIICCTBIIATH B3aHMMHBIN KOHTPOJIb M OKa3bIBaTb B COTPYAHUYCCTBEC HCO6XOI[I/IMYIO
B3aMMOIIOMOIIIb.

IIpeamerHsle:

- OPpHUCHTHUPOBATLCA B ABJICHHUAX H 00BeKTax OKpYy’Karmero Mupa, 3HaTb TI'paHUIBl HX
MMPUMCHUMOCTH;,

- IOHUMATh OIPECACIICHUS (I)I/I3I/I‘{eCKI/IX BCJIMYUH U ITIOMHUTDH ONPCACIAONINC q)OpMyJ'IH;

- IOHUMAaTh KaKuM (PU3NYECKUM NMPUHLIMIIAM U 3aKOHAM MOJYUHSIOTCS T€ WIN UHbIE OOBEKTHI U
SIBJICHUS TIPUPOJIBL;

- 3HaHHE MOJIETH TIOMCKa PelIeHUH A 3a71a4 1o (pusuke;

- 3HaTh TEOPETUUYECKUE OCHOBBI MATEMATHUKU.

- MpUMEYaTh MOJICIIN SIBJICHUM U 0OBEKTOB OKPYXKAIOIIETO MUPA;

- aHAJIM3UPOBATH YCIOBHE 3aa4H;

- iepeopMyIUpPOBaTH U MOJEIUPOBATh, 3AMEHATh UCXOIHYIO 3a/1a4y APYToii;
- COCTaBJIATH IUIAH PELICHUS;

- BBIZIBUT'aTh U IPOBEPATH MMPEAIara€MbIC JJIs1 pCIICHUS TUITIOTC3EI;



- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMHU OTI€PALMSIMHU, COCTABIISIOIIMMU MOMCK PEIICHUS 3a1a4H.
®opMbl OPraHu3anum 00pa3oBaTeJLHOIO Npolecca:

- TPYIIIOBas;

- UHJIUBHyaJIbHAs;

- (hpoHTANBHASL.

Beaymue TeXHOJIOTHH:

Hcnonb3yroTcss 37€MEHThl CIEAYIOUIMX TEXHOJIOIMH: NpPOEeKTHas, MNpoOJIeMHOro oOydyeHws,
UH(POPMALIMOHHO-KOMMYHUKALMOHHAS,, KPUTUYECKOTO MBIIUICHUS, NPOOJIEMHOr0 AMajora,
UrpoBas.

OcHOBHBIE MeTObI PA0OTHI HA YPOKeE:

BGIIYHII/IMI/I METOJaMHU O6y‘-I€HI/I$I SABIIAKOTCA: LI&lCTI/I‘IHO-HOPICKOBOfI, METOA MaATEMaTH4YCCKOI'O
MOJCIUPOBAHUA, AKCMOMAaTHYECKUM MCTOA.

@®opMBbI KOHTPOJIS:
Tak kak 3TOoT KYpC ABJIACTCA AONMOJIHUTCIBHBIM, TO OTMETKA B 6annax HE CTaBUTCAI.

VYyamuiics yduTcs OLEHMBaTb ce0sd M JPYrMX caM, 4YTO I[I03BOJISIET pa3BUBaTb YMEHUS
caMOaHaliM3a U CIIOCOOCTBYET pa3BUTHIO CaMOCTOSTEIBHOCTH, KakK CBOMCTBY JIMYHOCTHU
y4damerocsi. BpIsiBIeHHME IPOMEKYTOUHBIX M KOHEUYHBIX PE3YyJbTaTOB YYalIUXCS IPOUCXOIUT
yepes MPaKTHUECKYI0 JeSTeIbHOCTh; 3aUeTHbIC padOThI:

* TeMaTH4ecKas MoAOOpKa 3a/lad Pa3jIudHOrO0 YPOBHS CJIOXKHOCTH C MPEJICTABICHHUEM Pa3HBIX
METOI0B penieHus B BHUJIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, -
aHMMAIlHH, BUAEOPOJIUKA Wi WED - cTpaHMIbl (caiiTta)

* BBICTABKA ITPOECKTOB, MPE3EHTALMH;

* JIEMOHCTpALUsl SKCIEPUMEHTA, KAYECTBEHHON 3a/laul ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BHJIE
IPWIOKEHUs, B TOM 4YHCIIe, MPE3EeHTAlMeil) omucaHueM Ipoliecca Ha 3aHATHM, (ecTHBAIE
HKCIEPUMEHTOB; (PU3UUECKUE OJIMMITHA/IBI.

Coaep:xaHue NporpaMMbl BHEYPOUHOM 1eSITeIbHOCTH
7 xkaace
BBenenue. Brognoe 3anstue. Lenu u 3agaun kypca. TexHuka 6€30macHOCTH.
Poab 3xkcniepuMeHTa B )KM3HH YeJI0BEKA.

Teopus: I3yunTh OCHOBBI TEOpHUHM HOrpemHocTed. IlorpemHoCcTH NPSMBIX M KOCBEHHBIX
U3MEPEHMM, MAaKCHUMallbHas IIOIPEIIHOCTh KOCBEHHBIX W3MEPEHMM, Yy4eT IOrPEIIHOCTEN
U3MEpeHuil mpu mnocTpoeHuu rpadukoB. llpencraBienue pe3yabTaToB H3MEpeHHH B ¢dopme
TaOIHI U TpadUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHATDH NMPU BBIIIOJIHEHUHN YKCIIEPUMEHTAIbHBIX
3aj1a4, PaKTHYECKUX padoT. (€ Henmoab3oBanueM ooopynoBanus «Touka pocray)

Xapaxmepucmuka OCHOBHBIX BUO08 OesIMEeNIbHOCIU:

[TpuBoANTE TpUMEpPHl OOBEKTOB M3ydeHUs GU3UKU (pu3nueckue siBieHUs, (puznyeckoe Teso,
BellecTBO, husnueckoe nose). HabmonaTs n ananu3upoBath pusndeckue siBieHus (PUKCUpOBaTh
U3MEHEHHUsS CBOMCTB OOBEKTOB, CpaBHMBaThb HUX M 0000mars). [lo3HakoMUTBCS C



HKCIIEPUMEHTAIBHBIM METO/IOM HCcleoBaHus Npupoabl. COopka MpuOOPOB U KOHCTPYKIIMM.
Hcnonb3oBaHue HM3MEpPUTENbHBIX NPUOOPOB. BhIMonHeHHe J1aGOPAaTOPHBIX M MPAKTUYECKUX
paboT. /lnarHocTrKa U yCTpaHEHUE HEUCIIPABHOCTEN

HpI/I60pOB. BBICTpaI/IBaHI/Ie THUIIOTE3 HA OCHOBAHUU MMCHOIIINXCA JAaHHBIX.
MexaHnuka.

Teopus: PaBHOMepHOE U HEpaBHOMEpHOE ABMeHHe. ['paduueckoe npeacraBieHue ABUKECHUS.
Pemenune rpadguueckux 3amad, pacyer MyTH U CPEAHEH CKOPOCTH HEPAaBHOMEPHOT'O JBHIKEHHS.
[Tonsitue muepuuu u uHepTHocTU. LlenTpoOexnas cuna. IlpumeHeHne HaHHBIX (U3HUECKUX
HOHSITUN B XKU3HEIEATEIbHOCTH YesioBeKa. Cuia ynpyrocTu, cuia TpeHHUsL.

Ilpakmuxka: ViccnenoBanue 3aBUCHMOCTH CHJIBI YIPYTOCTH, BO3HHMKAIOUIEH B MpPYKHHE, OT
crernieHu nedopmanuu npyxuHsl. Onpenenenue koddduuumenra TpeHuss Ha TpubOomerpe. (¢
HCHoJb30BaHueM 00opyroBaHusi «Touka pocra»)

HccnenoBanue 3aBUCUMOCTH CUIIBI TPCHUS OT CUJIbI HOPMAJIbHOI'O JaBJICHHUS.
Xapakmepucmuka OCHOBHbBIX 8U008 0esIMEeNbHOCHIU!

Amnanu3s Tabmun, rpagukos, cxem. [Torck o0bsicHeHUsT HabMOAaeMbIM cOObITHAM. OmnpeneneHue
CBOWCTB IPUOOPOB IO YepTekaM M MOAENIAM. AHAIN3 BO3HUKAIOIIHUX HPOOJIEMHBIX CHUTYaAIUi.
N300paxkaTh CHUCTEMYy KOOpDAMHAT, BBIOMPATh TEJIO OTCYETAa W CBS3BIBATH €T0 C CHCTEMOU
KoopauHar. Mcnonps3oBaTh cucTeMy KOOPAMHAT U1 U3yUEHUS IPSMOJIMHENHOTO JBUKECHUS TEIa.
CoOopka ipuOOpoOB U KOHCTPYKIHH. Mcnons30BaHne M3MEPUTEIBHBIX MPUOOPOB. BeImonHeHNE
71a0OpaTOPHBIX M MPAKTUYECKHX padoT (€ HCmoJib3oBanueM odopynoBanusi «Touka pocray).
JlmarHocTHKa ¥ yCTpaHEHHE HEHCIIPaBHOCTEW MpuOOpoB. BricTpanBaHne TUIIOTE3 HA OCHOBAaHUU
uMeronmxcsd JaHHbIX. KoHCTpynpoBaHME M MOJEIMpPOBaHUE. BpINonHEHWE 3alaHUN 110
YCOBEPUICHCTBOBAaHHUIO TNPHOOPOB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3zpaboTrka wu
IPOBEpKAa METOAMKH SKCHEpUMEHTaIbHOH paboThl. PaboTa B Mayblx rpynmnax. AHalIM3HPYIOT,
BbIOMpAIOT U OOOCHOBBIBAIOT CBOE pelieHue, neictBus. [lpeacraBnenue pe3yabTaToB NMapHOM,
IPYNIOBOM JAEATEIBbHOCTU. YUYacTHE B JHAJIOre B COOTBETCTBUM C IPAaBHUJIAMH PpPEYEBOIO
MOBE/ICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, ruIpocTaTMdyeckoe AaBieHHE, COOOLIArOIINECs
COCY/bl, THIPABINYECKUE MAILIUHBI.

Ilpaxmuxa: 3adayu: BHITaTKUBAIOIIAs CHJIA B PA3IMYHBIX CHUCTEMax; MHpUOOpHI B 3aJadax
(coobmaromuecs: COCyAbl, THAPABINYECKUE MAIIWHBI, pbluaru, OJOKW). DKCIEPUMEHTAIbHbBIE
3aJaHUs:

l)usmepenue cunbl Apxumena, 2)u3MepeHHE MOMEHTa CHIIBI, JEHCTBYIONIErO Ha pbIYar,
3)uzmepenue

paboThl CUJIBI YIPYTOCTH IPH MOABEME Ipy3a C MOMOIIBIO MOABUKHOTO WM HEMOABHKHOTO
6110Ka.(¢c ncnoJib30BaHueM ooopynoBanus «Touka pocray)

Xapaxmepucmuka OCHOBHbBIX 8UO008 0eIMEeNbHOCHIU:

Ananu3 Tabmuu, rpaduxos, cxem. Ilouck oObsicHeHUs HaOmogaeMbM coObITusIM. COOpka
npuOoOpoB U KOHCTpyKUuMH. Vcmonbp3oBaHue u3MEpUTENbHBIX MPUOOPOB. BolmonHeHnue
71a00paTOPHBIX U MPAKTHYECKUX paboT. Jlnarnoctuka u ycTpaHeHHue HEMCIPABHOCTEH MprOOpOB.
BeicTpauBaHne TUIOTE3 Ha OCHOBAaHMM UMEIOIIMXCA JaHHbIX. KoHcTpyupoBanue U
MojenupoBaHue. Pabota B ManbIx rpynmnax. AHaJIU3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pemienue, nenctBus. llpencraBneHne pe3ynbTaTOB MApHOM, TPYNIOBOW  JEATEIBHOCTH.



[ToaroToBka cooOIIeHUH 1 TOKIa10B. Y4acTUe B TUAJIOTE B COOTBETCTBUH C IIPABHIIAMH PEYEBOTO
MOBENICHUS.

Craruka.

Teopus: bnok. Peruar. PaBHoBecue TBepabIX Tel. Y ciioBus paBHoBecus. MomeHT cuibl. [IpaBuio
MoMeHTOB. Llentp  Tsbkectu.  HMccnenoBaHue — pasiiMYHBIX — MEXAHWYECKMX  CHUCTEM.
KomOuHMpoBaHHbBIE 3a]1a41, UCIIOIb3Ysl YCIOBUS PpAaBHOBECHS.

Ilpaxmuxka: VI3roToBineHne paboTaromeil cucTeMbl OJI0KOB.
Xapakmepucmuka 0CHOBHbIX U008 0esTMENTbHOCTIU.:

Amnanu3 tabnui, rpadpuko, cxeMm. [Touck oObscHeHUsT HaOIIOMaeMbIM COOBITHAM. OnpeneneHue
CBOMCTB IIPHOOPOB IO YEPTEKAM M MOJCISIM. AHAIIN3 BOZHUKAIOIUX MPOOIEMHBIX CUTYaIUH.
Habmionate geiicTBue mnpocThix MexaHu3MoB. I[lo3HakoMuUTbCS ¢ (U3HUECKOH MOJIENbIO
«abcomoTHO TBEPAOE Tenoy». Pemats 3a1aun Ha MpUMEHEHHE YCIOBUs(TIpaBUIIa) paBHOBECHUS
pbiyara. [IpuMeHsTh ycnoBue (MpaBUIIO) PABHOBECHS phluara i OOBSCHEHUS [EHCTBUS
Pa3IUYHBIX HMHCTPYMEHTOB, HCIIOJIb3yeMbIX B TeXHHKE M B ObITy. COOpka mnpuOOpoB u
KOHCTpYKIUH. Mcnonp30BaHuE H3MEpPUTENBHBIX MNPUOOPOB. BrimonHeHne nabopaToOpHBIX U
MpakTUYecKuX padot. /lnarHocTuka M ycTpaHEHHE HEUCIpPaBHOCTEW MpuOOpoB. BricTpanBanue
TUIIOTE3 Ha OCHOBAaHWM HMEKOUIMXCS JaHHbIX. KOHCTpyWpoBaHME U MOJEIUPOBAHHE.
BrimonHeHue 3aaHUil IO YCOBEPIICHCTBOBAHHMIO MPHOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka u mpoBepKa METOAMKHU HKCIIEPUMEHTAIbLHONU PaboThI.

Pabota B Manbix rpynmnax. AHAIH3UPYIOT, BHIOUPAIOT 1 000CHOBBIBAIOT CBOE PEIICHUE, JCHCTBHUA.
[IpencraBienue pe3yiabTaToOB MapHOM, TPyMIoBoil nesTenbHOCTH. [loaroroBka cooOiieHuit u
Jok1ag0B. OCyILECTBISIOT CaMOOLICHKY, B3aMMOOILIEHKY JESTEIbHOCTH. Y4acThe B JUAJIOTe B
COOTBETCTBUHU C MPaBUIIAMU PEUEBOTO TTOBEICHUSI.

8 kimacc

TenyoBLIe sIBJICHHUS.

TennoBoe pacmmpenue tei. [Iponeccsl muaBieHus U OTBEPAEBaHUsA, UCTIAPEHUS U
KoHJleHcauuu. Temnonepeaayda. BnaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. Habmonenue TtasHus jabjaa B Boje. 2. CKOpPOCTH HCHApEeHMs pa3iHMuHbIX
xunkoctel. 3. TeroBsle nBUrarenu Oyaymiero.

Jlabopamopnuie pabomel (¢ Ncoab30BaHNeM 06opynoBanus «Touka pocra»): 1. 3meHeHus
JUIMHBI Tella MpH HarpeBaHuM M oxJaxaeHuu. 2. OTiauBKa Mapa@uHOBOIO COJJaTHKA. 3.
HaGnronenue 3a miaBneHueM jbaa 4. OT yero 3aBUCHUT CKOPOCTh MCHApPEHMs >KUAKOCTH? 5.
HaOnroneHue TennonpoBOJHOCTH BOABI M BO3AYXa.

Xapaxmepucmuka OCHOBHBIX BUO08 OesIMEeNIbHOCIU:

CamocrosTenbHO (OPMYIHPYIOT IMO3HABATEIbHYIO 3aJady. YMEIOT C IOMOIIBIO BOIPOCOB
noObIBaTh  HejocTaroulyto uHpopmanuoo. Mcnonp3oBaHue H3MEpUTENbHBIX — MPHUOOPOB.
BoimonHenne 11abopaTOpHBIX M MpaKTHUYECKuX paboT. [lmarHocTMka U yCTpaHEHHE
HEUCHpaBHOCTEN mpubopoB. BricTpamBaHMe TUNOTE3 Ha OCHOBAHWU HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBaHnue 1 MOAEINPOBAHHUE.

BrimontHeHNE 3aaHuii IO yCOBEPIEHCTBOBAHHMIO MPUOOpPOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepka METOIUKU 3KCIIepUMEHTaTbHOUW paboTsl. Pabora B Malbix
rpynnax. AHaJIM3UPYIOT, BEIOMparoT 1 000CHOBHIBAIOT CBOE pelieHue, aerictus. [Ipencrasnenue



pe3yJabTaTOB IAPHOM, TPYIIOBOW JAEATEIBHOCTH. YYAacTHE B JHAJIOrEe B COOTBETCTBHM C
IIpaBUJIaMU PEYEBOTO IMOBEICHHUS.

DJIeKTPUYeCKHUE ABJICHUS.

Muxpomup. Mogenu aroma, cymecrtsoBasime 10 Hayana XIX. Mctopust OTKpBITUS U ACUCTBUSA
rajpBaHUYECKoro sneMeHTa. Mcropus co3manus s3nekTpoopHoil Mammubl. Onbsir Bosbra.
DNEKTPUYECKUN TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnosib30BanueM ooopynosanus «Touka pocray)

1. Mogenu atomoB. 2. ['aapBaHMYECKHE JIEMEHTHI. 3. DieKTpodopHON MamuHbl. 4. OnbITHI
Bouibra u ["asibBanu.

Jlabopamopnule pabomei: 1. Co3aHue raJbBaHUYECKUX JIEMEHTOB U3 MOAPYYHBIX CPEACTB. 2.
DNEeKTPUYECKUN TOK B )KUIKOCTAX CO3AAHUS «30JI0TOTO KIIFOUUKAY .

Xapakmepucmuka OCHOBHBIX BUJIOB JCATCIIBHOCTH:

VYrpaBistoT CBOEH MO3HABATEIHLHOM U YU€OHOH JIEATEIbHOCTHIO TOCPECTBOM ITOCTAHOBKH IIEJIEH,
IUTAHUPOBAHMS, KOHTPOJIS,, KOPPEKIMH CBOUX ICHCTBHM M OLIEHKH YCHEIIHOCTH YCBOCHHUS.
CpaBHHMBaIOT €rocod W Pe3yJIbTaT CBOMX JACUCTBUH C 0Opa3loM - JIMCTOM COIPOBOKIICHUS.
OO6napyxuBalOT  OTKJIOHEHUs. OOQyMBIBAIOT NPUYUHBI  OTKJIOHEHHH.  OCyIIECTBISIOT
CaMOKOHTPOJIb U

B3aMMOKOHTPOJIb. Vcronb30BaHne U3MEPHUTENbHBIX MPUOOpPOB. BrimonHeHue n1abopaTOpHBIX U
MpakTUYeCKuX padoT. JlnarHocTuka M ycTpaHEHHE HEUCIpaBHOCTEN MpuOOpoB. BricTpanBanue
TUIIOTE3 HA OCHOBAHUM UMEIOLIUXCS JaHHBIX. KOHCTpynpoBaHue U MOJI€TMPOBaHUE.

BHEKTPOMaFHI/ITHLIe fAAIBJICHMUA.

MarnuTHOe TONEe B BemiecTBe. MarHuTHas aHoMmanusi. MarautHbeie Oypu. Pa3sHOBHIHOCTH
AJIEKTPOU3MEPUTENIBHBIX TPHUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOABUTATENEH.

Hemoncmpayuu (¢ ucnonb3oBanneM ooopynoBanusi «Touka pocray): 1. HarisgHocTs
INOBCACHNS BCIIECCTB B MarHuTHOM IIOJIC. 2. Hpe3€HTaHI/II/I 0 MAarHMTHOM Moje 3eMIIH H O
MarHuTHBIX Oypsx. 3. JleMOHCTpanusi pa3HOBUIHOCTEH 3JIEKTPOM3MEPUTENBLHBIX MPpHOOpOB. 4.
HarnagHocTs pa3HOBUAHOCTEH JIEKTPOABUTATEIIEH.

Jlabopamopnvie pabomei: 1. ccnenoBanue pa3iuyHbIX 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHBIX 8UO08 0EAMENTbHOCIU.

VYrpaBmstoT CBOEH MO3HABATEIHLHOM U YU€OHOM JIeATeTbHOCTHIO TTOCPECTBOM ITOCTAHOBKH IIEJIEH,
TUTAHUPOBAHMS, KOHTPOJIS,, KOPPEKIIMH CBOMX JACWCTBUNM W OLEHKH YCIEUTHOCTH YCBOEHUS.
CpaBHHBAIOT €rOCcO0 W PE3yJbTaT CBOMX JNEUCTBUH C 0Opas3ioM - JIMCTOM COIPOBOKIICHUS.
OOHapyxuBalOT  OTKJIOHEHUsA. OOMyMBIBAIOT TPHUYMHBI  OTKJIOHEHUH. OCyIIeCTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onruyeckue ABJICHUA.

VicTouyHuKH cBeTa: TEIUIOBBIC, JTIOMUHECIIEHTHBIE, HMCKYCCTBEHHBIE. M3roTOBIEHUE KaMephl -
00CKypa W HCCIIEIOBaHHE W300paXKeHHS C MOMOIIBI0 MOAeIU. MHOTOKpaTHOE H300pakeHHe
mpeaMeTa B HECKOIBKUX IIIOCKUX 3epKasiaX. M3roTOBUTH MEPUCKON U C €r0 TTOMOIIIBIO TPOBECTH
HaOmoeHus. [IpakThdeckoe WCIOIb30BaHUE BOTHYTHIX 3€pKal. 3pUTEIBbHBIC HILTIO3UH,
MOpO’KIaeMbIe MIpeioMIIeHreM cBeTa. Mupaxku. PazButue BoJoKOHHOM onTuku. Vcnons3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoib3oBannem ogopynoanusi «Touka pocray)



1. PaznuyHble HCTOYHHUKH cBeTa. 2. M300paxkeHne npeaMeTa B HECKOJIbKUX IUIOCKUX 3epKaiax. 3.
N3o0pakeHne B BOrHYTHIX 3epkayiax. 4. Vcronb3oBaHWe BOJIOKOHHOW ONTHKH. 5. YCTPOWCTBO
¢oroamnmnapaToB, KHHOIPOEKTOPOB, KaJIEHIOCKOIOB.

Jlabopamopnvie pabomui: 1. I3roTOBICHNE KaMephl - 00CKypa M MCCIeI0BaHUE U300paKeHUs C
nomouibto Mmonenu. 2. IlpakTuyeckoe mnpumMeHeHHe IUIOCKUX 3epkai. 3. IlpakTtuueckoe
UCIIOJIb30BaHNE BOTHYTHIX 3epkai. 4. M3roToBiieHHE MEPHCKONa W HAOIIOJIEHUS C IMOMOIIBIO
MOJIEJIH.

Xapakmepucmuka OCHOBHBIX 8UO008 0esIMEeNbHOCHIU!

VYrpaBisitoT CBOEH MO3HABATEIbHOM U YUeOHOM JIeATETbHOCTHIO OCPEICTBOM ITOCTAHOBKH 1IEJIeH,
IJIAHUPOBAHUS, KOHTPOJS, KOPPEKIMH CBOMX JEHCTBUA M OLEHKH YCHEIIHOCTH YCBOCHUSI.
Borensitor u GOpMynMpYIOT — TO3HAaBaTENbHYIO I€Jib.  BBIIENSIOT  KOJHMYECTBEHHBIC
XapaKTepUCTHUKU OOBEKTOB, 3a/JaHHble cloBaMu. [IpMHMMAaOT mO3HABaTeNbHYIO LEdb U
COXPAHAIOT €€ IIPU BLIITOJHCHUU

yueOHbIX AeicTBuil. Oco3HAIOT cBOM JeHCTBUs. VIMEIOT HaBbIKM KOHCTPYKTHUBHOI'O OOIIEHUS B
MaJbIX Tpymmax.

Yesi0Bek U nmpupoaa

ABTOMaTHKa B HalIe »kxu3Hu. [IpuMepsl HCMIOTB30BaHUS ABTOMATHYECKHUX YCTPOMCTB B HAayKe, Ha
MPOU3BOJICTBE U B ObITYy. CpenicTBa cBsi3u. Paano u teneBuyenue. AnbTepHATUBHBIE HCTOYHUKHU
sHepruu. Bunel snektpoctanumii. HeoOX0AMMOCTh SKOHOMHHM MPHUPOJIHBIX PECypcoB U
MCII0JIb30BaHUS, HOBBIX 9KOJIOTHYHBIX U 0€30MacHbIX TexHoJoruii. Hayka u 6e301macHOCTb JT0/1eH.

Jemoncmpayuu: 1. poroMarepuansl U ClHaabI IO TEME.
Jlabopamopnvle pabomoi: 1.I3ydenue neiicTBUN CPEICTB CBSI3U, PAJNO U TCICBUICHUSI.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesTMENTbHOCIIU.

CamocTosATenbHO  (GOPMYJIHPYIOT TO3HABATEIbHYIO 3ajady. YMEWT (WO pa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBIO BOIPOCOB JI0OBIBATh HEJOCTAIOIIYIO MH(OpMAIHIO.

9 kaacc
Kunemaruka

CniocoObI onucaHusi MEXaHHUecKoro aBrxkeHus. Cuctema orcuera. [IpsMonuHeliHoe ABMXKEHUE.
IIpsMonMHENTHOE pPAaBHOMEPHOE ABMKEHHE II0 IUIOCKOCTH. llepememieHne u CKOpOCTh IpH
PaBHOMEPHOM MPAMOJUHENHOM JABUKEHUU MO IUIOCKOCTH. OTHOCUTENBHOCTh JBUYKEHUS.
Cnoxenue paBwxeHuid. [IpuHIMN He3aBUCMMOCTH JBWXKeHUU. KpuBonuHelHoe JIBUKEHUE.
JIBukeHwue Tena, OpOIIeHHOTO MO/ YIIIOM K TOPH30HTY. PaBHOMEPHOE JBUKEHHE TI0 OKPY>KHOCTH.
VYrnoBasa ckopoctk. Ilepuon u wacrtora BpamieHus. CKOPOCTh U YCKOPEHUE MPU PABHOMEPHOM
JBUKEHUH 110 OKPYKHOCTH.

Jlabopamopnvle pabomui(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
W3y4eHue NBIOKEHUsT CBOOOIHO MAIAIOIIETO Tela.

N3ydenune ABUKEHUS 110 OKPYKHOCTH.

IlpumepHble memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

Omnpenenenre CKOPOCTH PaAaBHOMEPHOTO JBIDKEHHUS IMPH UCIOJIL30BAaHUHU TpeHaxepa «OeroBas
JIOPOKKay.



Hcropuyeckass pEeKOHCTPYKLMS ONBITOB ['anmiess Mo OIpenesieHHuI0 YCKOPEHHUs CBOOOIHOTO
nasieHus Tell.

[TpuHIMIB pabOTHI TPUOOPOB JUIsSl U3MEPEHUS CKOPOCTEH U YCKOPEHUIA.
[TpumeHenne cBOOOTHOTO MaIeHUs I N3MEPEHUS pEeaKIuH YeJIOBeKa.
Pacuer TpaekTopum IBUKEHMS IEpcoOHaxen pacckazos P.Pacmo.

Xapakmepucmuxa OCHOBHBIX 6U008 OesmelbHOCMU.: YTeHHE W OOCYXKIIEHHE TEKCTa CcTarel
MHTEPHET-CATOB, OOCYXKIEHHE [OKJIAJOB M TPE3EHTAlUi, COCTaBICHHWE M pEILICHHE 3ajad,
00CyXICHHE CTIOCOOOB peIICHUSI.

JInnamuka

WNuepunanpuele cuctembl orcuera. Cuna. 3akonsl HbroToHa. J[BUKeHUE Tena moj JeHCTBUEM
HECKOJIBKUX CHWJI. [IBMKEHME CHCTEMBI CBA3aHHBIX Tell. J[MHaMHKa PaBHOMEPHOIO JIBMKEHUS
MaTepuaibHOW TOUKU MO OKpYyxHOcTU. Kitacchl cui. 3akoH BCEMUPHOTO TArOTeHUs. J{BuykeHue
11aHeT. MickyccTBEHHbIE CITyTHUKH.

Conneunas cucrteMma. Mctopus pa3Butus npeactasieHuii o Beenennoit. CtpoeHue U 3BOJIONUSA
Bcenennon.

Jlabopamopnule pabomui(c ncmoib30BaHneM 06opynoBaHus «Touka pocTay):

W3mepenre Maccel Telna C HCIOIB30BAHMEM BEKTOPHOIO pas3jiokeHus cuibl. M3ydenue
KMHEMaTUKU M JAMHAMUKH PABHOYCKOPEHHOTO JABM)KEHHUS (Ha mpumepe mamuHbl ATtByna). U
3y4CHUE TPEHUS CKOJIbKCHHUS.

HpuMeprle membsl NPOEeKMHbLX U ucmedoeameﬂbcxuxpa6om:

Hcropuueckas peKOHCTPYKITUS onbITOB KynoHa 1 AMOHTOHA 10 ONPEEICHUIO BEIMUYNHBI CUITBI
TpPEHUs CKOJbXKeHus. [lepBble HCKyCCTBEHHBIE CITYTHUKHU 3€MJIU.

Kak oTIm4aroTcs MEXaHMYSCKHE IMPOLECChI Ha 3emiie OT MEXaHUYECKUX IIpo1EeCCOB B KocMoce?
Tema CoaHe4HOU CHUCTEMEL. OTKpBITI/IH Ha KOHYHUKCE IIC€pa.

Xapaxkmepucmuka O0CHOBHBIX 6U008 OesamenlbHOCmU. YTeHHEe U O00CYXJIeHHEe TeKCcTa cTraTel
HHTEPHET-CAWTOB, OOCYXICHHE JOKJIAJ0B M TMPE3CHTAINH, COCTABIICHHWE W pEIICHHE 3ajad,
o0CyXJIeHUE CTIOCOOOB PEIICHHUS.

I/IMl'ly.]'ll)C. 3akon COXpaHECHUSA UMITYJIbCa

Umnynec. V3MeHeHne ummynbca MarepualbHOM Touku. Cucrema Ten. 3aKOH COXpaHEHUS
UMITYJIbCA.

HpuMeprze membsl NPOEeKMHbLX U UCCAe008amenbCKux pa60m.‘

PeaktuBHoe nBmxkenuwe B mnpupoze. PaccnepoBanme [TII ¢ momomiplo 3aKOHa COXpaHEHUS
MMITyJIbCA.

Xapakmepucmuxa OCHOBHBIX BUO008 OesmelbHOCU. YTeHHEe W OOCYXJIEHHE TEeKCTa CcTaTel
WHTEPHET-CATOB, OOCYXJICHUE MOKJIAJ0B U TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
00CyX/IeHHE CTIOCOOOB PEIICHUS.

Cratuka
PaBHOBecue Tena. MOMEHT cuiibl. Y CIIOBUSI paBHOBECHS TBEPIOTO Tena. [IpocThie MEXaHU3MBI.
Jlabopamopnvle pabompi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

OrnpeziesieHrne MEHTPOB MacC Pa3IUIHBIX TeJ (TPH CIocooa).



HpuMeprle membsl NPOEeKMHbLX U UCCe008ameNbCKUX pa60m:

[IpuMeHeHHEe TPOCTHIX MEXAaHHU3MOB B CTPOMTENBCTBE: OT 3E€MIIIHKH J0 HeOockpeba.
HccnenoBanre KOHCTPYKLIMU BEJIOCUIIEAA.

Xapaxmepucmurxa OCHOBHBIX U008 OesMeNbHOCMU: YTEHHEe W OO0CYKJICHUE TEKCTa CTaTei
UHTEPHET-CAWTOB, OOCYXICHHUE MOKIAJ0B W TPE3CHTAIM, COCTABJICHHWE M pEIICHHUE 3ajad,
o0cyxeHue Croco00B PEIICHHUS .

Mexannueckne K0J1e0aHus U BOJHDI

Mexannueckue konebanusa. I[IpeoOpa3oBaHue »HHEPruM MpPU MEXaHUYECKUX KOJIeOaHUSIX.
MareMaTHuecKuii M TPYXUHHBIM MasTHUKH. CBOOOIHBIC, 3aTyXalollMe U BBIHYXKICHHBIC
konebanus. Pezonanc. Mexannyeckue BoJHBL. JlJIMHA U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopnule pabomei(c ucnoab3oBanueM odoopyaosanus «Touka poctay):
W3ydeHne koneOaHui HUTSIHOTO MasiTHUKA.

Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaJIbHbIe HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOJIC U TEXHUKE.

Xapakmepucmuka OCHOBHBIX 6U008 OessmelbHOCmU. YTCHHE W OOCYXKJICHHUE TEeKCTa CTaTel
WHTEPHET-CANTOB, OOCYXJICHUE IOKJIAJOB M TPE3CHTAllMH, COCTABIICHWE W pEIICHHE 3aiad,
00CyXJIeHUE CTIOCOOOB PEIICHHUS.

BJICKTPOMaI‘HI/ITHI)Ie K0J1e0aHHUS U BOJIHBI

[TepemenHsbIi nekTpudeckuii ToK. KonebaTenbHbIN KOHTYp. BBIHYKIeHHBIE U CBOOOMHBIE DM
Kosiebanusi. DM BOJIHBI U UX CBOMCTBA.

HpuMeprle membsl NPOEeKMHbIX U UCCIe008amenbCKux pa60m:

[TpuHIMNBI panguocBs3u M TeneBujeHUsA. BrnusHue OM u3nydeHMil Ha KUBbIE OpPraHU3MBL
N3roroBneHne yCTaHOBKH JUIsl IEMOHCTPALMH ONBITOB 10 OMMU.

OnextpoMarauTHoe uzinydenne CBY-neun. Mctopudeckast peKOHCTPYKLUS ONBITOB AMIiepa.

Xapaxmepucmuka OCHOBHBIX 6U008 OesmenbHOCmuU: YTeHHEe W O00CYXKJEHHE TEeKCTa CTaTe
UHTEpPHET-CAliTOB, OOCYXKJIEHHE [OKJIAJOB M TNpEe3eHTAllMi, COCTaBIEHHWE M pELIeHHEe 3ajad,
o0cyxeHre crioco00B pEIIeHHUS.

OnTuka

Hcrounuku cBera. [leficTBUs cBeTa. 3aKOH MPSIMOJMHEWHOI'O PacHpOCTpPaHEHUs CBETA. 3aKOH
oTpaxkeHus ceta. [locTpoenne n300paxxeHUH B IMIIOCKOM 3€pKaje.

3aKOH IMpEJIOMJIEHUsl CBETa Ha IUIOCKOW TIpaHUIE JBYX OAHOPOJHBIX IHPO3PAuHBbIX CpEX.
[Tpenomnenue cBera B nmpusme. Jucnepcust cBeta. SIBIeHHE MOITHOIO BHYTPEHHETO OTPAYKEHHSL.
JIunzel. Tonkue nuH3bL. [locTpoeHne n300paxkeHUi, CO31aBaeMbIX TOHKUMH JHH3aMHu. [na3 u
3penue. Onrtuyeckue npudopkl.

Jlabopamopnule pabomet (¢ Hcnonb30BaHueM 00opynoBanus «Touka pocray):
OKCrepUMEHTaJIbHAs ITPOBEPKA 3aKOHA OTPa’KEHHUs CBETA.

W3mepenue nokasaresns npeaoMIIeHUS BOJIBI.

N3mepenne PoKyCHOTO pacCTOSTHUS COOMPAOIICH JTNH3BI.

HpuMeprze membvl NPOEeKMHbLX U UCCne008amenbCKux pa60m.‘



Hcropus uccnenoBanus CBETOBBIX SIBIICHUU.
Hcropuueckas pekoHCTpyKLIusA Tesieckona ["anunes.
Hsrorosienune Kaneigockomna.

Xapakmepucmuka OCHOBHBIX 6UO008 OesmelbHOCMU. YTCHHEe U OOCYXJICHHUE TEeKCTa cTraTeu
MHTEPHET-CATOB, OOCYXKIEHHE JOKJIAJOB M TPE3EHTAlMH, COCTaBICHHUE M pEIICHHE 3ajad,
o0cyxaeHue crnocoOoB pemieHus (moaroroska k OI'D o ¢puzuke).

®duszuka aToMa 1 AaTOMHOI0 gapa

Crpoenue aroma. I[lornomenue u ucnyckanue ceera aromamu. OnTuyeckue CeKTpbl. ONbITHI
Pesepdopna. Ilnanerapnass monens aroma. CTpoeHHe aTOMHOIO siipa. 3apsloBO€ U MaccOBOE
qucia. SaepHbie CUibl. DHEPTUs CBS3M aTOMHBIX S1ep. 3aKOH paJlMoaKTUBHOTO pacnana. Aibda-
u Oera-pacnanbl. IIpaBuna cmemenus. Snepusle peakuuu. JleneHue u cuHrte3 snep. SnepHas
sHepreTuka. Mcrounuku s3neprun CosHua v 38e31. Perucrpanus saepHbIX n3iydyeHuil. BausHue
PaMOAKTUBHBIX M3JIyYE€HUH Ha KHUBBIC OpraHu3Mbl. Jlo3uMeTpHs. DKOJOrMYecKHe MpoOsieMbl
AIEPHON SHEPTETUKH.

HpuMeprle memysl NPOEKMHbILX U UCCIe008aMeENbCKUX pa6om:
Hcropus uzyueHus aToma.

N3mepenne KI1/] conmneunoit 6arapen.

HCBI/I[[I/IMI)IC H3JTy4YCHUS B CIICKTPC HAI'PCTHIX TCJI.

Xapaxkmepucmuka OCHOBHBIX 6U008 OessmelbHOCmU. YTCHHE W OOCYXJIGHHE TEeKCTa cTaTel
WHTEPHET-CATOB, OOCYXKJICHUE IOKIAJIOB M TPE3CHTAllMi, COCTABIICHUE W pEIICHHE 3a/ad,
o0cCyXJIeHHE CTIOCOOOB PEIICHHUS.

TemaTnyeckoe IIaHUPOBaHUeE 7 Kiacc

Ne | dara Tema ypoxka Hcnoabs3oBanue IIpUMEYaHue
IIPOBEACHUS
n/m o0opynoBanust
eHTpa
ILnan | ®akr fenTp
€CTeCTBEHHOHAYYHOM

M TEXHOJOTrMYecKon

HANPaBJIEHHOCTEl
«Touxka pocra»

1. Beegenne (14)

BBoanoe 3anarue. Llenu u 3amaum | KomnbroTepHoe
1 Kypca. TexHrnka 6€30nacHOCTH. o0opyioBaHUE

2. PoJib 3KCIIEpMMEHTA B KM3HH Yesi0Beka (34)

Cucrema eMHUL, TIOHATHUE O KomnerorepHoe
o0opynoBaHue
2 MPSIMBIX U KOCBEHHBIX U3MEPEHHUSIX
DU3NYECKUI DKCIIEPUMEHT. O6opynoBanne  1ist
JNEMOHCTPALIUN

3 Bunel pusnyeckoro skcrepruMeHTa.




[TorpemHocThs n3Mepenus. Bunbl
IOrpelHoCTer u3Mepenus. Pacuér
MOTPEUIHOCTH U3MEPEHUSI.
JlaGopaTopHas pabota O6opynoBanue st
«M3mepenne oobema TBEpI0TO a00paTOPHBIX padboT
" CHMYECKIX
tenay. [lpaBuna opopmieHus ye
OTIBITOB
4 n1abopaTopHOil pabOTHI.
3. Mexanuka (84)
PaBHOMepHOE 1 HEpAaBHOMEPHOE ObopynoBanue s
5 JIBIDKCHUSL. 7a00paTOPHBIX padoT
" YUSHHYECKIX
I'paduueckoe npencraBieHne OIIBITOB
6 JIBUKCHUSL.
Pemenue rpaduueckux 3aaad,
pacuer myTu U CpeHei CKopoCcTU
7 HEPaBHOMEPHOT'O JIBHKCHHUS.
[ToHsiTHE UHEPIIMH U UHEPTHOCTH.
8 LlentpobexHas cuna..
9 Cuia ynpyrocTtu, cuiia TpeHus ObopynoBanue st
1abopaTopHbIX paboT
JlabopaTopHas pabota patop p
u YYEHMUYECKUX
«MccrnenoBanue 3aBUCHMOCTH OTIBITOB
CHJIBI YIIPYT'OCTH, BO3HUKAIOIIEH B
MpyXHHE, OT CTENeHN AedopMarim
10 HPYXKUHBD.
JIaGoparopHas paboTa
«Omnpenenenune KodppuIreHTa
11 TpEeHUsI Ha TPUOOMETpPEY.
JIaGoparopHas paboTa Ob6opynoBanue ais
«MccrnenoBanue 3aBUCUMOCTH 71a00paTOpHBIX PpaboT
" YUSHHUYECKUX
CHJTBI TPEHUS OT CHITBI
OIIBITOB
12 HOPMAaJIBHOTO JTaBIICHUSI.

4. I'uapocratuka (124)




13 [TmotHOCTE. 3amaua naps ['epona O6opynoBanue  Jist
JNEMOHCTPALIAN
Pemenue 3a1a4 noBeILIEHHON
CJIO)KHOCTH Ha pacueT TIOTHOCTH
14 BeEIECTBA.
Pertenuie 3aga4d moBLIIEHHON O6opynoBanue  JIst
JNEMOHCTPALIUN
15 CJIO)KHOCTH
JlaBrieHue )KUIKOCTH M Ta3a. 3aKOH
16 [Tackains
17 Coobmmarommecst CoCcyabl.
JlaboparopHast pabota O6opynoBanue JyIs
18 «M3roroBnenue moaenu (poHTaHay | 1a0OPATOPHBIX pPadoOT
" YUEHUICCKUX
JlaboparopHas pabota OTIBITOB
19 «U3rotoBnenue moaenu GpoHTaH»
3akown [lackans. [laBnenue B
KHUJKOCTAX U razax.
'unpaBnuueckre MalvHBbIL.
20 CooOrarormmecst COCY/Ibl.
BrrtankuBaromias cumia. 3akoH O6opynoBanue  Jist
JEMOHCTpALINI
21 Apxumena. p
JIaGoparopHas paboTa O6opynoBanue ams
«BbIsicHEHUE YCIIOBUS TJTABAHUS mabopaTOPHBIX padoT
u YUEHUYECKUX
TEI.
22 OTIBITOB
bnok 3agau Ha 3akoH [lackans, O6opynoBanue  JuIst
JEMOHCTpALINI
23 3aK0H Apxumena. p
bnok 3amau Ha 3akoH [lackans,
24 3aK0H Apxumena.
5. Craruka (104)
25 bnok. Peryar. ObopynoBanue ISt
JNEMOHCTPALIUN
PaBHoBecue TBepabix Ten. MOMEHT
26 cuibl.IIpaBuno MOMEHTOB.




Hentp Tsxectu. HMccnemoBanme | O6opynoBanue — AJis
27 pa3IMYHBIX MEXaHUYECKUX CUCTEM | JEMOHCTpAIlHid
KomOuHupoBaHHbIC 33a1a4H,
28 HCIIONB3YS YCIIOBUS PAaBHOBECHS.
KoMOuHMpoBaHHBIC 331a49H,
29 UCTIOJB3Ys YCIIOBUSI PABHOBECHS
JlaGopaTopHas pabota O6opynoBanue st
«M3roToBnenue padoraromieit nabopaTopHBIX pPaboT
" CHHYECKUX
cuctembl 610koBY. OdopMieHe i
OIIBITOB
30 paboTHI.
Pabora Hag mpoexkToM «biaoKm».
JlabopaTtopHas pabota
«M3roToBnenue padoraromeit
31 CUCTEMBI OJIOKOBY.
JlaboparopHas pabota ObopynoBanue s
«M3roToBnenue padoraromeit 1abopaTopHBIX pPaboT
" YYCHHUYECKUX
CUCTEMBI OJIOKOBY.
32 OTBITOB
33 OdopmieHue paboOTHI. KommerotepHoe
o0opynoBaHue
34 3amuTa IpoeKTOB.
TemaTH4eckoe njaHupoBanue 8 Kiace
Ne | [dara Tema ypoxka Hcnosb3oBanue IIpUMEYaHue
MPOBECHUS
n/m o0opynoBanus
eHTpa
Ilnan | @akT eHTp
€CTeCTBEHHOHAYYHOMI

M TEXHOJIOTNYeCcKon

HANPaBJIECHHOCTEH
«Touka pocra»

1. Beegenue (14)

1

BBoanoe 3ansarue. Lenu u 3anaun
Kypca. TexHrnka 6€30nacHOCTH.

KommnbsrorepHoe
obopynoBaHue

2. TensioBble siBjieHus (12 1)




PaznooOpasue TETIJTOBBIX
sABJICHUMN. TernoBoe paclupeHue
2 TeNl.

Komnbrorepnoe
obopynoBaHue

JIaboparopHast pabota
«3menenus OJIMHBI TCJIa IIPpU

3 Harp€BaHuU U OXJIAXKACHHUN)).

O6opynoBanue st

1ab0paToOpHBIX pPadoT
u YYCHUYIECKUX
OIIBITOB

Tennonepenaua Habmonenue
TEIUIONPOBOAHOCTH BOJBI U

4 BO3/IyXa.

OGopynoBanue st
JIEMOHCTpALII

JlaboparopHast pabota
«M3MepeHne ynenpHon
TETIOEMKOCTH Pa3JIMYHBIX

5 BELLECTBY.

[InaBnenue u oTBEpAEBaHUE.
JlaboparopHas pabota «OTiIMBKa

6 napauHOBOIO COJIJIATHKAY

O6opynoBanue st

nabopaTopHbIX padboT
u YUECHHUECKUX
OIIBITOB

JlaGopaTopHas pabota
«Habmronenue 3a riaBieHIEM

v JIBIA»

O6opynoBanue st

nabopaTopHbIX padboT
u YUEHUYECKUX
OIIBITOB

Pemenne OJIMMITHAJHBIX 3aJa4

8 Ha ypaBHEHHE TEIJIOBOro OajiaHca

O6opynoBanue st
JEMOHCTPALUI

Pemienne onuMImnagHeIX 3agad

9 Ha pacqéT TCIJIOBBIX ITPOLIECCOB

10 Jlaboparopus kpuctamiorpadum.

O6opynoBanue s
JEMOHCTPALMI

Hcnapenue n KoHAEHCALHS.

O6opynoBanue st

11 JEMOHCTpALUH
CocraB atmMocdepsl, O6opynoBanue s
JEMOHCTPALUI
Ha0II0IcHUE TIepexoaa
HEHACBIIEHHBIX MApOB B
12 HACBIIICHHBIE.
Brnaxxnoctes Bo3ayxa Ha pasHbix | OOopynoBaHue — ais
13 KOHTHHEHTaX JIeMOHCTpAIi

3. Daekrpuyeckue siBjeHus (84)




Muxkpomup. Mogenu atoma, O6GopynoBanue  JIst
JIEMOHCTpALIUI
14 CyllecTBOBaBIIME 10 Hayana XIX P
Hcropus OTKpBITHA U JEUCTBUSA KommnsrorepHoe
obopynoBaHue
15 raJlbBAHUYECKOT0 3JIEMEHTa
Uctopus CO3/1aHUSA
351eKTpOohOpHOU
16 MaIIHHbI
OnbiTel Bonbra. Onexrpuueckuid | KomnbrorepHoe
o0opyoBaHue
17 TOK B DJIEKTPOJIUTAX. 12
Pemenue onmumnuaaneix 3aga4 Ha | O6opynoBanue  JJis
JIEMOHCTpAIUA
18 3aKOHBI IOCTOSTHHOTO TOKa
Habmonenue 3aBucuMocTu O6opynoBanue s
JEMOHCTPALMI
COIPOTUBIICHUS IPOBOIHUKA OT
19 TEMIEPATYypPHI.
JlaboparopHast pabota O6opynoBanue ajst
«OmnpeneneHne CTOMMOCTH nabopaTopHbIX padboT
. u YUEHUYECKUX
M3pacX00BaHHOI
OIIBITOB
3JIEKTPOIHEPTUU
10 MOIIHOCTHU TTOTPEOUTEISI U 110
20 CUETUUKY»
Pemenne onuMmnuaaHeix 3a1a4 O6opynoBanue s
. JIEMOHCTpALII
21 Ha TEIUIOBOE JIENCTBUE TOKA
4. DJIeKTPOMATHUTHBbIE siBJIeHUs (34)
DNEeKTPOMarHUTHHIE SIBIECHUS. O6opynoBanue s
JEMOHCTPALIUI
DNEeKTPOU3MEPUTETBHBIE
22 MPUOOPHI.
MarauTtHas aHomanus. | O6opynoBanue A
MarnutHsle JEMOHCTpALIUI
23 Oypu
PasnoBugHoctn
24 AJIEKTPOABUTATENEH.
5. OnTuyeckue siBjeHus (74)
Hcrounuku cBeTa: TEMIOBLIE, O6opynoBanue s
JEMOHCTPALNI

25

JJIOMHHCECIICHTHBIC




DKcIepuMeHT HaOII0/ICHUE.
MHorokpaTtHoe n300paxeHue

npeaAMETa B HECKOJIbKUX IINIOCKHUX

26 3epKaJiax.
M3roTroBUTH MEPUCKOII U C €TO OGopynoBanue st
JIEMOHCTpALIMH
27 MTOMOIIBIO TIPOBECTH HAOIIOICHUS
[IpakTHueckoe UCIOIb30BAHNE OGopynoBanue st
JIEMOHCTpALIMH
28 BOTHYTBIX 3€pKaj
3puTeNbHbIE UIUTIO3UH, O6opynoBanue s
JEMOHCTPALMI
MOPOXKIAEMBIE MTPEITOMIICHUEM
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJJOKOHHOM ONTUKH
Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 ABTOMAaTHKa B HAIIIEH KU3HH . KomnbrorepHoe
obopynoBaHue
33 Panuo u TeneBuaeHune
AJBTEpHATUBHBIC NCTOYHUKA
34 sHepruu. Buael a5ekTpocTaHunii
Hayxka ceronns. Hayka u
35 0€30MaCHOCTb JIFOJICH.
TemaTnueckoe nJaHupoBaHue 9 kiaacc
Ne | Jlara Tema ypoka HUcnosb3oBanue IIpUMeYaHue
MIPOBEICHUS
n/m o0opyroBanus
eHTpa
I[lnan | ®akr 1eHTp
€CTeCTBEHHOHAYYHOM

M TEXHOJOTrNYeCcKon

HaNpaBJICHHOCTEeH
«Touka pocra»




1. Beenenue (14)
BBognoe 3anstue. Lenu u 3anaun | KoMmnbrorepHoe
1 Kypca. TexHuka 6€30macHOCTH. obopynoBaHue
2. Kunemartuka (7 4)
CniocoObl onucanus O6opynoBanue s
JEMOHCTPALMI
2 MEXaHUYECKOTO JBUKEHUS
[IpsamosinHENHOE PAaBHOMEPHOE OGopynoBanue st
JIEMOHCTpALII
IBIDKEHUE o IUIOCKOCTH?
Cmotps
3 U3 KaKOW TOYKH Ha0JII0/1aTh
OTHOCUTEIBHOCTH IBHYKCHHUS. O6opynoBanue  JIst
. JIEMOHCTpAIUA
4 CrnosxeHue ABM>KESHUH.
Jlabopamopnvie pabomoi: O6opynoBanue st
«M3yueHue nBUKeHUs: CBOOOAHO | TabOpaTOpHBIX pPabOT
u YUCHUICCKUX
najarouiero tenay, «Mzyuenue
OTIBITOB
5 JIBUKCHHS TEJIa 10 OKPY>KHOCTH
Kak u xyna nonerena sumineBas | OOopynoBanue — Juis
JEMOHCTPALMI
koctouka? Pacder TpaekTopuu
JIBUKEHUS TEJI U MIEPCOHAKEN
pacckaszoB P.Pacm» 0
6 MroHxay3eHe
HcTopudeckasi peKOHCTPYKIIUS O6opynoBanue s
JEMOHCTPALMI
OIIBITOB lanunes o
OTIpeIeIEHUI0
7 YCKOpEHHUS g.
Omnpenenenne CKOpoCTU O6opynoBanue s
JEMOHCTPALIUI
PaBHOMEPHOTO JIBHKEHUS TIPU
UCIIOJIb30BaHUU TPEHAXepa
8 «0eroBas TOPOKKay.
3. Iunamuxa (84)
Cuna Bonu, cuna yoexxaenust win | OOopynoBanue — Juis
JEMOHCTPALUI
9 cuia - puznyeckasi BemauHa?
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne Maccol Tena»




JIBukeHHe Tena Mmoja JeicTBreM | TaOOpaTOpHBIX paboT
u YUEHUYECKUX
HECKOJIBKUX CHJI
11 ONBITOB
JIBmxkeHue cucteMsl cBs3anHbix | OOopynoBaHue — ais
JIEMOHCTpALINN
12 Ten P
Jlabopamopnvbie OO6opynoBanue aJjst
abomui: «3yueHue TPEHUS
4 ya p 1abopaTopHBIX padboT
CKOJIb)KEHU S
u YUEHUYIECKUX
13 OTIBITOB
Junamuka paBHoMepHOro | OOopynoBanue  ams
14 JBUKEHHUS 110 OKPY>KHOCTH JIEMOHCTpAaIHii
Uctopus pasButus | O6opynoBanue s
IIPEACTABICHUI JEMOHCTPALMI
0 Bcenennoit. Conneunas
15 cucTema.
OTKpBITHS HA KOHUUKE TIEpa. O6opynoBanue 1
JIEMOHCTpAIUA
IlepBbie HUCKYCCTBCHHBIE
CIIyTHUKH
16 3emin.
4. Umnyabc. 3aKoH coXxpaHeHUs1 UMITYJIbca (34)
17 Kax BBI IXTy Ha30BeTe... KommnsrorepHoe
o0opynoBaHue
PeaktuBHOE JBUKECHHE B
18 MIPUPOJIE.
PaccnenoBanue [TII ¢ momompio | Komnbrorepaoe
o0opynoBaHue
19 3aKOHA COXPAaHEHHUs UMITyJIbCa

5. Craruka (24)

Jlabopamopnas paboma:

«OmpeneneHne eHTPOB Mace

O6opynoBanue st

nabopaTopHBIX paboT

( 62) u YUEHUYECKUX

A3JIMYHBIX TeJ (TpU crocoba)»

20 p ™ OTIBITOB
IIpumeHeHne npocteix | KomnberotepHoe
MEXaHU3MOB B CTPOUTEINILCTBE: OT | 000pyIOBaHHE
3eMJISTHKH 10

21 Hebockpeba

6. Mexann4yeckue KoJ1e0aHus M BOJHBI (34)

22

Bunel MAasiTHUKOB u ux
KoJie0aHui

O6opynoBanue s
JEMOHCTPALNI




23

Yro nepeHocut BosiHa?

24

KoneobarenbHble
IPHUPOJIC U TEXHUKE

CHUCTCMBI B

7. D1eKTPOMATHUTH

ble KOJIe0aHUA M BOJIHBI (24)

DKcrepuMeHTalbHas! IPOBEpKa Kommnbrotepaoe
. o0opynoBaHue
25 cBoiictB OM BOJIH. 12
HccnenoBanue KomnsrorepHoe
AIIEKTPOMArHUTHOTO o0opyoBaHue
26 n3nyyenuss CBU-neun
8. Onruka (44)
. UsrotoBnenune moaenu KommerorepHoe
. o0opyoBaHue
27 KaJIEUJOCKOIIA. Py
DKcrepuMeHTaIbHas MPOBEPKa O6opynoBanue st
JIEMOHCTpAIUA
28 3aKOHA OTPAKCHHSI CBETA.
Jlabopamopnas paboma: O6opynoBanue ajst
«M3mepeHue nokasarens n1abopaTopHbIX paboT
u YYICHUYICCKUX
MPEIOMIICHUS BOIBI»
29 OTIBITOB
Kak otnnuarorcs mokazaTtenu O6opynoBanue s
JEMOHCTPALMI
30 MPEJIOMIICHUS IIBETHOTO CTEKJIA
9. ®u3uKa aTOMa U ATOMHOTO siipa (44)
[Tornomenue u ucnyckanue ceera | KomnsrorepHoe
o0opyoBaHue
31 atoMaMu. ONITHYECKHUE CIIEKTPBI. py.
Kommberoreproe
W3mepenne KIIJI comHeuHo#l | o6opynoBaHue
32 Oatapen
BnusiHue paanoakTUBHBIX
33 W3JTY9CHUH Ha )KUBBIE OPTaHU3MBI
Croco0BbI 3alUTEI OT
34 paZOaKTUBHBIX U3ITy4YEHUN




