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IlosicHuTeILHAS 3alIMCKA

o @enepanbHoro 3akona PO 06 o6pazoBanmu ot 29.12.2012r Ne273 @3;

o ®denepanbHBI TOCYIAPCTBEHHBIH 00pa30BaTENBLHBIN CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHHS
(yrB. Ilpukazom MmunuctepcrBa oOpazoBanusi u Hayku P® ot 17 nmexabps 2010r.Ne 1897) c
WU3MEHCHUSIMHU M JIOTIOJTHCHHUSIMHU;

o @enepanbHas oOpa3zoBaTelbHAs IMpPOrpaMMa OCHOBHOTO 0OIIero oOpa3oBaHus (IIPOTOKOJ OT
18.05.2023r. Ne370);

e OcHoBHas oOpa3oBarebHas MporpaMMa 0CHOBHOTO o6mero oopaszoBanust MOY COLL n.Kypopt-
Hapacyn yrBepskaeHHast npuka3oM Nel36 ot 31 aBrycra 2023r.;

e VYcra MOY COIII n. Kypopt-/apacyH, yrBepkaennbiit mpukazom Ne3 14 ot 17 nexadpst 2015r.

[Iporpamma ompenenser coaep)KaHWE U CTPYKTYpy ydeOHOTo MaTepuana, MOCIeA0BATEIbHOCTh €ro
U3Y4YEHHUs, NyTH (POPMHUPOBAHUS CHUCTEMbl 3HAHUH, YMEHHH U CHOCOOOB JESTEIBbHOCTH, Pa3BUTHA,
BOCITUTaHMS U COLMATIU3ALIUN YUAIUXCSL.
[Mnanupyrorcs crnenyroniue ¢GopMbl OpraHU3aMKu ydeOHOTo TMporiecca: (pOHTaIbHBIC; KOJIJIEKTUBHBIC,
IpyIIOBbIE; padoTa B ape; HHAUBUAYAJIbHBIE.
B mpenonaBanum npeamera OyayT HMCIOIb30BaThCS CIEAYIOUIME TEXHOJOTUHM U METOJbI: JIMYHOCTHO-
OpPHEHTHPOBAHHOE O00y4YeHue; mpoliemHoe oOydeHue; muddepeHnupoBaHHOe OO0yUEHUE; TEXHOJOTHH
oOyueHusl Ha OCHOBE PELIeHHUs 3a/1a4; METO bl MHAUBUAYAJILHOTO O0yUYEeHHUSI.
Oco0OeHHOe 3Ha4YeHHE B MpenojaBaHuy (PU3UKU UMEET MIKOJbHBIM (U3NUECKUI SKCIIEPUMEHT, B KOTOPBII
BXOJIAT JI€MOHCTPALIMOHHBIA AKCHEPUMEHT M CaMOCTOSTEIbHbIE J1a0opaTOpHble PadOTHI ydalluxcs Ha
OCHOBE IIU(POBOI1 1abopaTOPHH.

Ilenvto uzyuenusn ¢puzuku B OCHOBHOU IIKOJIE SIBJISICTCS:

1) B HAIIPAaBJICHWU JUYHOCTHOTO Pa3BUTHUS.

- BOCITMTAHHUC 'OTOBHOCTH 06y‘{aIOH_[I/IXC$I K CaMOpPa3BUTHIO U CaMOO6paBOBaHHIO Ha OCHOBC
MOTHUBAIIMU K O6y‘I€HI/II-O " IIO3HAHUIO,

-(bOpMI/IpOBaHI/Ie LHCHHOCTH 310POBOI'O U 0e30macHoOro 06p332l JKU3HH, IIPAaBUJI UHAUBUAYAJIbHOI'O
M KOJUIEKTHBHOI'O 0€30MacHOro IIOBCJACHUS B T-Ipe3BI:>I‘-IElI‘/’IHbIX CUTyalluiX, yIrpoOXaromux XU3HU U
3A0POBBIO JIIO,I[GI;'I, IMpaBUJI NOBCACHUS HA TPAHCIIOPTC U HA JOPOrax.

-BOCIHTaHUE YOSIKIEHHOCTH B BO3MOXKHOCTH ITO3HATH IIPHUPOTY, HEOOXOUMOCTH Pa3yMHOTO
HCII0JIb30BAHUS JOCTHKCHUI HAYKW U TEXHOJIOTUH JIJIS TATbHEHIIIEro Pa3BUTHS YEIOBEYSCKOTO
oO1ecTna;

-pa3BUTHE YBaKEHUS K TBOPIIAM HAYKU U TEXHUKU; OTHOIICHHS K (PU3MKE KaK K DIIEMEHTY
0011e4eNI0BeueCcKOi KyIbTypHI;

2) B MeTanpeaAMETHOM HAlPaBJICHUM .

- OCBOGHHE 3HAHHI 0 MEXaHUUYECKUX, TETJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBICHUSX;
BEITMYMHAX, XapaKTEPU3YIOIIHNX 3THU SBJICHHS; 3aKOHAX, KOTOPBIM OHU MO TUUHSIOTCS; METO1aX
HAyYHOTO MO3HAHUS IPUPOJIBI U GOPMUPOBAHMUS HA ATOM OCHOBE MPEICTABICHUN O (PU3UUECKON
KapTUHE MHpA;

- OBJIaJICHHE YMEHUSMU TPOBOAUTH HAOIIOICHHS IPUPOIHBIX SABIEHUHN, ONTUCHIBATH U 0000IIaTh
pe3yabTaThl HAOMIOICHU, UCTIONB30BaTh MIPOCThIE U3MEPUTETbHBIE TPUOOPHI I U3YICHUS
(bu3MYECKUX SABICHUN:

MIPEJCTABIATh PE3yIbTaThl HAOMIOACHUHN UM U3MEPEHUH B BUJIE TaOIUIL, TPaUKOB U BBISBIATD
Ha 9TOM OCHOBE AMIUPHUECKUE 3aBUCUMOCTH; IPUMEHSATH MOJy4YSHHbIE 3HAHUS JJIs1 00BSICHEHUS
pa3HOO0Opa3HBIX MPUPOIHBIX SBJICHUN U MPOLIECCOB, MIPUHIUIIOB JEHCTBUS BAXKHEUIIINX
TEXHUYECKUX YCTPOUCTB, Ul pelIeHNs (PU3NUECKUX 3a1au;

- pa3BUTHUC NO3HABATCIIbHBIX HHTCPECOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B



nporecce permeHus (pU3nuecKux 3a/1a4 U BHIIOTHEHUS SKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUH;
CIOCOOHOCTH K CAMOCTOSTEIbHOMY NPHOOPETEHHUIO HOBBIX 3HAHUH MO (PU3HUKE B COOTBETCTBUU C
YKU3HEHHBIMU ITOTPEOHOCTSAMU U UHTEPECAMY;

- UCIIOJIb30BAHNEC KOMIIBIOTCPHBIX TEXHOJOTUH I pCIICHU A I/IH(bOpMaIII/IOHHBIX n
KOMMYHHKAIIMOHHBIX y‘~I€6HBIX 3aJa4, B TOM YHCJIC. BBIYMCIICHUEC, HAIIMCAHUE ITNCEM,
COUYMHEHHM, TOKIAT0B, pedepaToB, CO3/1aHUE MPE3CHTALNHI U JIp.

IlnanupyemMsble pe3yabTaTbl 0CBOCHHS IPOrPaMMbl BHEYPOYHOM AeATEILHOCTH
«IKcnepuMeHTHI 0 pusuke» (¢ MCMoJIb30BaHHeM 00opyaoBaHus «Touka pocTay)
B 7-9 Kjaccax.

Peann3anus nporpaMMsl CIOCOOCTBYET JOCTHIKEHHUIO CIEAYIOIUX Pe3yJbTATOB:

JInyHoCTHBIE:

B cdepe IMUHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX NEHCTBUHN ydalIUXCA:

* yueOHO-TIO3HABaTENIbHBIH MHTEPEC K HOBOMY Y4eOHOMY MaTepualy M crocodam
PELICHUSTHOBOM 3a1a4H;

* OpHEHTalUsi Ha MOHUMAaHHE IMPUYMUH yClleXa BO BHEY4YEOHOM NEeSATENIbHOCTH, B TOM 4YHCIIE
HAacaMOAHAJIM3 M CAMOKOHTPOJIb pe3ylbTaTa, Ha aHaJIW3 COOTBETCTBUS PE3YJbTATOB
TpeOOBaHUAMKOHKPETHOM 3a7a4H;

* CIOCOOHOCTh K CAaMOOILIEHKE HAa OCHOBE KPUTEPHUEB YCIIEIIHOCTH BHEY4eOHO! AEATEIBHOCTH;
Obyyarowuiics NOIYYUM 603MOACHOCIb O POPMUPOBAHUA:

* BHYTpEHHEH TMO3WIMH IIKOJbHUKA HA YPOBHE IIOJIO)KUTEIHHOTO OTHOUICHHUS K
IIKOJIE,[TIOHMMAaHUsI  HEOOXOJUMOCTH YUYCHHUs, BBIPQXEHHOTO B TpeoOnasaHuu ydeOHO-
M03HABATEIbHBIXMOTHUBOB;

* BBIPQXXEHHOW YCTOMYMBON y4eOHO-TI03HABATEILHON MOTUBAITUN YUCHUS;

* YCTOMYHMBOTO y4eOHO-TI03HABATEILHOTO HHTEPECAa K HOBBIM OOILIUM crioco0aM perieHus 3a1ay.

MeranpeaMeTHbIe:

B cdepe peryiasTHBHBIX YHUBEPCAIbHBIX YUEOHBIX ICHCTBUN ydalTUXCs:

* IUIAHUPOBATh CBOM JCHCTBUS B COOTBETCTBHM C IOCTABIEHHOW 3ajaueil U YCIOBHIMHU
eepeann3aly, B TOM YHUCIIE BO BHYTPEHHEM ILIaHE;

* YUUTHIBATh YCTAHOBIICHHBIE IIPABUJIA B IJIAHUPOBAHUH U KOHTPOJIE CIIOCO0A PELICHHS;

* OCYIIECTBIISATH UTOTOBBIN M MOIIATOBBIA KOHTPOJIb IO PE3YIbTATY;

*  OILIGHWBaTh  TMPAaBWIBHOCTh  BBIMOJHEHUS  JEMCTBUS HAa  YpPOBHE  aJeKBAaTHOU
PETPOCIEKTUBHOMOLIEHKH COOTBETCTBUS PE3yNbTaTOB TPEOOBAHUAM JaHHOM 3a/a4Ml U 3aJauHOMN
o0Omacru;

* aJIeKBaTHO BOCIPUHUMATh TPEUIOKEHHUs] M OICHKY Y4YWUTelel, TOBapHIlel, poauTesei
UJIPYTUX JIOJIEH;

* pa3nuuaTh Coco0 U pe3yNbTaT ACHCTBUS.

Obyuarowuiics noay4um 603MONCHOCb HAYYUMNCA.

* B COTPYAHUUICCTBC C YUUTCIICM CTaBUTh HOBLIC y‘{C6HBIC 3aaa4u,
¢ IIPOABJIATH IIO3HABATCIIBHYIO HHUIITUATHUBY B y‘-IC6HOM COTPYAHUYICCTBE;



* CAMOCTOATEIBHO AaJEeKBAaTHO OLICHUBATb IIPABUIIBHOCTb  BBIOJIHEHUS JCUCTBUA U
BHOCHTHHEO0XOIMMbIE KOPPEKTUBHI B HCIIOJIHEHHE KaK TI0 XOJly €ro pealu3aliy, Tak 1 B KOHIIE
JIIEUCTBHUA.

B cdepe mo3HaBaTe1bHbIX YHUBEPCAIBHBIX YI€OHBIX JCHCTBUHN yUaIIUXCA:

* OCYIIECTBIISITh TOUCK HEOOXOAMMOW MH(OpPMALUH Ui BBINOJHEHHUS BHEYYEOHBIX 3adaHUM
CUCIOJb30BaHMEM  y4yeOHOW  JuTeparyppl U B OTKPBITOM  HMH(OPMaLHOHHOM
MPOCTPAHCTBE,PHIUKIIONICANH,  CHPAaBOYHUKOB  (BKJIIOYash  AJIEKTPOHHBIE,  HU(POBEIE),
KOHTPOJIUPYEMOM IIPOCTPAHCTBE

HNurepHera;

* OCYIIECTBJIATH 3amKch ((UKcaInio) BEI0OOpoUHOH HHpOpMaIu 06 OKpYKAFOIIEM MUPE U 0ceOe
caMOM, B TOM YHCJI€ C MOMOLIBI0 HHCTpYMeHTOB UKT;

* CTPOUTH COOOLIEHUS, TPOEKThI B YCTHON U MUCbMEHHOU (opMe;

* IPOBOJIUTH CPaBHEHHE U KIacCU(PUKAIINIO 10 3aJJaHHBIM KPUTEPUSIM;

* yCTaHaBIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSA3H B U3y4a€MOM KpPYyre SIBJICHUH;

* CTPOUTH pacCcykieHus B (GopMe CBA3M TMPOCTBIX CYXKJAEHUH 00 o0bekre, ero
CTPOEHUHU,CBOMCTBAX U CBA3aX;

Obyuarowuiica noxyuum 603MOHCHOCMb HAYYUMbCA.

* OCYIIECTBJISATh PACUIMPEHHBIN MOUCK HHPOPMAIUH C UCTIOIb30BaHUEM PECYPCOB OMOIMOTEK
ncern VHTEpHET;

*  3anuchiBaTh,  (QUKCHpoBaTh  HH(OpMaAIMIO 00  OKPYKAIOIUX  SABICHHUIX  C
nomMo1bonHCTpyMeHTOB KT

* OCO3HAaHHO U IIPOM3BOJILHO CTPOUTH COOOIIEHUS B YCTHON M MUCbMEHHON (hopMme;

* OCYIIECTBIJIATH BEIOOP Hambosee 3pPeKTUBHBIX CIIOCOOOB pENISHUS 3a/1a4 B 3aBUCUMOCTH
OTKOHKPETHBIX YCIIOBHIA;

* CTPOMTB JIOTHYECKOE PACCYXAECHUE, BKIIIOYAIOIEE YCTAHOBIIEHNE IPUYMHHO-CIIEICTBEHHBIX
CBSI3€i;

* MOT'YT BBIMTH Ha TEOPETHUYECKUI YPOBEHb PELICHMS 3aa4: pEeIIEHHUE [0 ONPeICIEHHOMYIUIAHY,
BJIa/ICHHE OCHOBHBIMU NPUEMAMU PEIIECHUS, OCO3HAHUS IEATEIbHOCTH 110 PEIIECHUIO 3a/1a4H.

B cdepe kKOMMYHHKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUN ydaIlIUXCSL:

* aJICKBATHO MCII0JIb30BaTh KOMMYHUKATUBHBIC, TIPEIK/IE BCETO - pEUEBHIC, CPEICTBA IJISPEIICHUS
Pa3IUYHBIX KOMMYHUKAaTHUBHBIX 3aja4, CTPOUTH MOHOJIOTHYECKOE coo0IIIeHHE,
BJIQJICThIUAIIOTHYECKON (OpPMONM KOMMYHUKAIIMH, HCIOJB3Ys, B TOM 4HCIE€ CpEACTBA M
nacTpymMeHThl UKT uancTaHIMOHHOTO 00IICHHMS;

* JIOMyCKaTh BO3MOJKHOCTH CYIIECTBOBAHHS y JIOJECH pPa3IUYHBIX TOYEK 3pPEHHS, B TOM YHUCIE
HECOBITAJIAIONINX C €ro COOCTBEHHOM, U OPUEHTUPOBATHCSA Ha TMO3MIMIO NApTHEpa B OOIIEHUHU
HMB3aUMO/ICHCTBUY;

* YVYUYUTHIBATh pa3Hble MHEHHUS M CTPEMUThCS K KOOPAMHALIMM  PA3IMYHBIX TMO3ULIUN
BCOTPYJHHYECTBE;

* (hopMynHMpoBaTh COOCTBEHHOE MHEHUE U MO3ULINIO;

* JIOTOBApHBAThCA U MPUXOIUTH K OOIIEMY PELIEHHIO B COBMECTHOM 1€ TEILHOCTH, B TOM
YHUCJIEB CUTYallUH CTOJIKHOBEHUS UHTEPECOB;

Obyyarowuiica NOIYUUM 03MONCHOCTb HAYUUMbBCAL.!

* YYUTHIBATh U KOOPJIUHUPOBATH B COTPYAHUUYECTBE OTINYHBIE OT COOCTBEHHOU MO3UIUU APYTHX
JTIOACH;

* YUUTHIBATh Pa3HbIE MHEHUS M HHTEPECHI U 000CHOBHIBATH COOCTBEHHYIO MO3UIIHIO;

* MIOHUMATh OTHOCUTEIILHOCTh MHEHHUH U MOJIX0JIOB K PEIICHUIO MPOOJIEMBI;

* ApryMEHTUPOBATh CBOK TMO3UIUI0O M KOOPJMHUPOBATH €€ C TMO3ULUSMHU MapTHEPOB
BCOTPYAHUYECTBE MPHU BHIPAOOTKE OOIIEro PeiieHs] B COBMECTHOM JIESTEIILHOCTH;

* 3a7aBaTh BOMPOCHl, HEOOXOOWMBIE [UIi OpraHu3alMu COOCTBEHHOH  JIEATENLHOCTH



HCOTPYIHUYECTBA C IAPTHEPOM;
. OCYILECTBIISATh B3aMMHBIN KOHTPOJIb U OKa3blBaTh B COTPYOHHYECTBE

HE00X0MMYIOB3aUMOIIOMOIITb.

IIpeamerHbie:

- OpHUEHTUPOBAaThCS B SBJICHUSAX U OOBEKTaX OKPYKAIOIIEro MHpa, 3HAaThb TI'PAHULIBI
HUXIIPUMEHUMOCTH;

- IOHUMATb OTIPE/IENICHUST (PU3MUECKUX BEIIMYMH H IOMHUTH OTIPEIEISIONUe (POPMYIIBL;

- MIOHUMAaTh KaKuM (U3NYECKUM MPUHLIMIAM U 3aKOHaM MOIYUHSIOTCS T€ WM HHBIEOOBEKTHI 1
SIBJICHUS TIPUPOBL;

- 3HAHME MOJIEJIH MTOUCKa PEeLIeHUH JUIs 3a/1a4 110 (PU3UKE;

- 3HaTh TEOPETUYECKNE OCHOBBI MaTEMATHKH.

- IpUMeYaTh MOJIEININ ABJIEHUI U 00BEKTOB OKPYXKAIOLIETO MUPA;

- aHAJIM3UPOBATH YCIIOBHE 3a/1a4H;

- nepe@opMyIMpPOBaTh U MOJEINPOBATh, 3aMEHATh UCXOTHYIO 3a/1ady APYroi;

- COCTaBIIATH IIJIaH PEUICHMUS;

- BBIJIBUTaTh U IPOBEPATH MPEIaraeMble JIJIs PEIICHNs TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMHM YMCTBEHHBIMH OIIEPALASIMH, COCTABIISIOIIUMH ITOUCK PEIICHUA3a,1a4H.

Conep:xaHue NporpaMMbl BHEYPOUHOIi 1esITeJIbLHOCTH 7

KJIaccC

Beenenue. Brognoe 3anstue. llenu u 3amaun kypca. Texnruka 6€301macHOCTH.

Pojib 3KcniepMeHTA B KM3HHU YeJI0BEKa.
Teopusa:  W3yuuTb  OCHOBbI  Teopuu  mnorpemHocted.  [lorpemHocTH  mOpsIMBIX — ©
KOCBEHHBIXM3MEPEHHUI,  MaKCHUMallbHasi  TMOTPEUIHOCTh  KOCBEHHBIX  HM3MEPEHUH,  yder
MOTPEIIHOCTEN u3MepeHuiinpu nocrpoenuu rpadukos. [IpeacraBneHue pe3yabTaTOB U3MEPEHUIMA
B opMe Tabiuil u rpaduKoB.
Ilpakmuxa:  OCHOBBI  TEOPUM  TOTPEIIHOCTEH  MPUMEHATH  NPU  BHIOJHEHHUH
AKCIEPUMEHTAIbHBIX3aa4, MIPAKTUYECKUX paboT.(c ucnoab3oBaHueM odopyaoBanus «Touka

pocray)
XapaKmepucmuKa OCHOBHBIX 8UO0E OCAMENbHOCIIL

[IpuBoauTe mnpuUMepsl OOBEKTOB U3ydyeHUs G(u3uku (pusnueckue sBIeHUA, (uzHUecKoe
TeJOo,BeIlecTBO, (u3nueckoe noie). Habmogate u  aHanu3upoBaTh (U3MUECKUE SBICHHS
(puxcupoBaTbM3MeEHEHNs CBOMCTB OOBEKTOB, CpaBHHMBAaTh UX M 0000math). [lo3HakomMuThCS C
HKCIEPUMEHTATBHBIMMETOIOM HCClIe0oBaHus NpHupoibl. COopka NMprOOPOB M KOHCTPYKIMH.
Vcnonbp3oBaHne H3MEPHUTENBHBIX TPHOOPOB. BeinoHeHne 1a00paTOPHBIX U MPAKTUYECKUX padoT.
JIMarHocTHKa U yCTpaHEHUE HEUCIPaBHOCTEH

npubopoB. BricTpanBaHue rurnoTe3 Ha OCHOBAaHUH UMEIOIIUXCS TaHHBIX.

Mexanuka.
Teopus: PaBHOMepHOE U HEpaBHOMEpHOE JABWKeHHe. [paduueckoe mpeacTaBiIeHHE
nBukeHus. Pemenue rpaguueckux 3adad, pacdeT MyTH U CpPelHEH CKOPOCTH HEPaBHOMEPHOTO



nwkenus. Ilonsitue wHepnuu u uHEpTHOCTU. LleHTpoOexHas cuna. llpumeHeHue naHHBIX
(bU3NYECKUX MOHITHIB )KU3HEACITEIBHOCTH YenoBeka. Cuia ynpyrocT, Cuiia TpeHHUS.
Ilpakmuka: WccnepoBaHue 3aBUCMMOCTH CHIIBI YIPYINOCTH, BO3HHKAIOLIEH B IIPYKHUHE,

orcrenieHn naedopmaiu npyxuHsl. Omnpenenenue kodpduIMeHTa TpeHUs Ha Tpubomertpe.(c
HcnoJib30BaHueM odopynoBanus «Touka pocray)

HccnegoBanue 3aBUCUMOCTH CHUJIBI TPEHUSA OT CHUJIBI HOPMAJILHOT'O AaBJICHUA.
Xapazcmepucmuka OCHOBHbBIX 8U008 OesIMETbHOCHIL!

Anamm3  Tabmun, TpadukoB, cxeMm. llouck OOBSICHEHHS ~ HAOMIOJACMBIM  COOBITHSIM.
Onpe/eIeHneCBOKNCTB MPUOOPOB 10 YepTekaM U MOJCISAM. AHAIM3 BOSHUKAFOIIUX TTPOOJIEMHBIX
cutyanuii. lM306paxars cucteMy KOOpAMHAT, BHIOMPATh TEJIO OTCUYETA U CBSI3bIBATH €r0 C CUCTEMOM
KoopauHat.Vcrnonb30BaTh CUCTEMY KOOPJIMHAT Ui U3y4EHUS NMPSMOJIMHEHHOTO ABM)KEHUS Tela.
COopkanmpuOOpoB W KOHCTpYKIHI. Mcrosib30BaHUE W3MEPUTENBHBIX NMPUOOpPOB. BrImosnHeHue
71a00paTOPHBIXU MPAKTUUYECKUX pabOT(C HCIOJIL30BAHHEM 000PY10BAHMS

«Touka  pocray). JluarHocTuka W YCTpaHEHHE  HEUCIpaBHOCTEH  NpHOOPOB.
BoicTpanBaHuerunore3 Ha OCHOBAaHMM  HMMeEIOIIMXCS  JaHHBIX. KoHcTpynpoBanue u
MozenupoBaHue. BoinomHeHne3aaannii o yCoBEpIIEHCTBOBaHUIO MprOOpoB. Pa3paboTka HOBBIX
BAapUAHTOB OMbITOB. Pa3paboTka umpoBepka METOAMKH dKCIIEpUMEHTalbHOU paboThl. Pabota B
MajblX Tpymnnax. AHaTU3UPYIOT,BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHUE, ACHCTBHSL.
[IpencraBienue pe3yabTaTOB MNapHOU,IPYNNOBOM JNEITEIBHOCTH. Y4YacTUE€ B JUAJOre B
COOTBETCTBUU C MPABUIIAMU PEUEBOTO MOBEJICHUSI.

I' uapocraruka.
Teopus: 3axkoH Apxumena, 3akoH ITackans, TUJIPOCTATUYECKOE JTaBJICHUE,
COOOIIAIONTNECACOCY b, THIPABINICCKHNE MAITUHBI.
Ilpakmuka: 3a0awu: BBHITAJKUBAIONIAS CHJAa B PAa3IUYHBIX CHCTEMax; MpUOOpHl B
3aauax(CcooOIIaromecs COCY/IBI, THUIPABIHYCCKUE MAaIINHbI, phIUary, OJI0KM).
DKCHepUMEHTAIbHBIC 3a/1aHHS:
l)usmepenue cuibl Apxumena, 2)U3MEpPEeHHE MOMEHTa CHIIBI, JEHCTBYIOIIETO Ha phIvar,
3)uzmepenue
paboTHl CHUJIBI YIPYTOCTH MPH MOJABEME I'py3a C MOMOIIBIO TMOJBM)KHOTO HJIM HEIOJIBHKHOTO

0710Ka.(¢c ncnoJib30BaHueM ooopynoBanusi «Touka pocray)
Xapakmepucmuka OCHOBHbBIX 8U008 OesAMENTbHOCHIU.

Ananu3 Tabmuu, rpaduxoB, cxem. I[louck oObsicHeHuss HabmogaeMbIM coObITUAM.COOpKa
npuOOpoOB u KOHCTPYKIIUH. Hcnonp3oBanue WU3MEPUTEITBHBIX puOOpOB.
BeinonHeHnenabopatopHblX W MPAKTHYECKUX  pabor. JlmarHoctuka ¥ yCTpaHEHHE
HEHUCIPaBHOCTEH MpuOOpoB.BhiCTpanBaHue TUNOTE3 HAa OCHOBAaHMHM WMCIOIIUXCS JIAaHHBIX.
KonctpyupoBanue u mojenupoBanue.Pabora B Maybix Trpynmnax. AHAJIU3UPYIOT, BHIOMPAIOT H
000CHOBBIBAIOT CBOE pelieHue, AeictBus.lIpencraBnenue pe3yiabTaToOB MapHOM, TPYNIOBOM
nestensHOCTH. [loAroToBKa cOOOUIEHUI WAOKIAAOB. YYacThe B AHAOre B COOTBETCTBHH C
MIpaBUJIAMH PEUEBOTO TIOBEICHUSI.

Cratuka.
Teopus: bnok. Peruar. PaBHoBecue TBepAbIX Teil. YcinoBus pasHoBecus. MomenT cuibl.IIpaBuio
MOMEHTOB. Lentp TSKECTH. HccnenoBanue pa3INYHBIX MEXaHUYECKUX

cucteM.KoMOMHMpOBaHHBIE 331241, UCTIOJIb3YS YCIOBUS PAaBHOBECHSI.
IIpakmuxa: VI3rotoBieHue paboTaroeil cucTeMsl OJI0KOB.



XapaKmepucmuKa OCHOBHBIX 8UO008 0eSAMEIbHOCHI.!

Anamu3  Tabmun, rTpadukoB, cxem. llouck OOBSICHEHHS HAONIOAaeMBIM  COOBITHSIM.
Onpe/eieHnecBONCTB MPUOOPOB MO YepTEkKaM U MOACISAM. AHAIHM3 BO3HUKAIOIIUX MTPOOIIEMHBIX
cutyanuii. Habmronate neiicTBue mpocThiXx MeXaHU3MOB. [[03HAKOMUTECS ¢ (PU3HUECKOI MOACIBIO
«abcomoTHOTBEPI0C Teo». Permarh 3a1a4n Ha IPUMEHEHUE YCIOBUS(TIPABHIIA)

paBHOBecHsl ppluara. IIpuMeHATbycioBue (IIpaBWJIO) paBHOBECHUS pblyara Ajisi OObBSICHEHUS
JEWCTBUSL PA3TUYHBIX HHCTPYMEHTOB,HCIIONB3YEMbIX B TEXHHKE U B ObITy. COOpKa mpubOpoB n
KOHCTpYKIMH. Mcmonp30BaHuEH3MEPUTENbHBIX TMPUOOPOB. BrImosHeHne mabopaTOpPHBIX H
MIPaKTUYECKUX paboT. JluarHoctuka u

yCTpaHEHHE HEUCIpaBHOCTEH MpHOOpoB. BricTpanBaHMe TUIIOTE3 Ha OCHOBAaHMM HMEIOIIMXCS
naHHbIX. KOHCTpyHpoBaHKWe U MOJAEIMpPOBaHUE. BpINOIHEHNE 3aJaHUl 110 YCOBEPIICHCTBOBAHUIO
npubopoB.Pa3paboTka HOBBIX BapUaHTOB ONbITOB. Pa3paboTka W MpoBepka METOIUKU
AKCIEPUMEHTATIbHONPAOOTHI.

PaboTa B MabIx rpymmax. AHATU3UPYIOT, BRIOUPAIOT U 00OCHOBBIBAIOT CBOE PEIICHUE, ICHCTBUS.
[IpencraBnenue pe3yabTaTOB MAapHOM, TPYNMOBOW aesTrenbHOCTH. [loaroToBka cooOmIeHUNN
NOoKJIa0B. OCYIIECTBISIIOT CAMOOILICHKY, B3aMMOOILIEHKY J€ATENbHOCTU. Y4acTHE B Jualiore
BCOOTBETCTBHU C MPAaBUIIAMH PEYEBOTO MTOBEICHUS.

8kiace

TenJioBble SIBJICHUS.

TennoBoe pacmmpenue Ten. [Ipormeccs mIaBaeHUS U OTBEPACBAHUS, UCITAPCHUS U
KoHJIeHcanuH. Teronepenava. BiakHOCTh BO3/IyXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. HabOmonenue TasHus Jbga B Boge. 2. CKOPOCTH — HCHapeHHs!
PasIUUHBIXKUIKOCTEH. 3. TenaoBsie ABUTATENH Oy IYIIIETO.
Jlabopamopuvie pabomei(c ucHoAb30BaHHMeM oOopyaoBanusi «Touka pocra»). 1

HUsmenenus JJIMHBI TE€J1a IIpU HArp€BaHUU U OXJIAXKIACHWH. 2.0T1amBKa Hapa(l)I/IHOBOFO COJIJaTHuKa.

3. Habmronenue 3a maBiaeHueM jpaa 4. OT 4ero 3aBUCUTCKOPOCTh UCTIAPEHUS KUAKOCTH? 5.
HaGnrogenue TemionpoBOAHOCTH BOJBI U BO3/IyXa.
Xapakmepucmuxa 0CHOBHbIX 8UO08 OeSIMENbHOCMIUL:

CamocrosTenbHO  (GOPMYJIUPYIOT — IIO3HABATENBHYIO  3a7ady. YMEKT C  IOMOIIbIO
BOIPOCOBA0OOBIBATh HEelOCTaOLIYl0 HH(popMaruto. Vcrnonb30BaHue U3MEPUTENIBHBIX MTPHOOPOB.
BeinmonHenuenabopatopHblXx M MpakTHYeCKMX  paboT. JlMarHocTMka W yCTpaHEHHUe
HeHcnpaBHOCTe mnpuOopoB.BeicTpanBaHue rumore3 Ha OCHOBAaHMM HUMEIOIUXCS JaHHBIX.
KoHcTpynpoBanue u MOJeIUpOBaHUE.

BeinonHenue 3agaHuMii MO YCOBEPIIEHCTBOBAaHUIO NpHOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbIToB.Pa3zpaboTka M MpoBepka METOIAMKH SKCIEpUMEHTaNbHON paboTel. Pabora B Maibix
rpynnax. AHaTU3UPYIOT, BEIOMPAIOT U 0O0CHOBBIBAIOT CBOE pemieHue, neiictus. [Ipencrapnenue
pE3yIbTaTOBIAPHOM, IPYNIIOBOM JEATEIBHOCTH. YYacTHE B AUAJIOTE B COOTBETCTBUY C IIPaBUIIaMU
peueBoro

TIOBEJICHMUSL.

3JI€KTpI/I‘leCKI/Ie SIBJICHUSL.

Mukpomup. Mogenun aroma, cymecrBoBasimne 10 Hadana XIX. HMcropus OTkpeITUA U
JeUCTBUATAIbBAHMYECKOTO d3JeMeHTa. Mcrtopus co3faHus 31eKTpo@opHOil MamuHbl. OmbIT
BonbTa.OnekTpudeckuil TOK B 2JIEKTPOJINTAX.



Hemoncmpayuu:(c ncnoab30BanneM odopynosanus «Touka pocray)

1. Moznenu atromoB. 2. ['anpBaHUYECKUE 3TEMEHTHI. 3. D1eKTpoopHOH

MamuHbel. 4. OneiTel Bonbra 1 ['anbsBanm.

Jlabopamopuvie pabomor: 1. Co3nanue raabBaHUYECKHUX DJIEMEHTOB U3 MOAPYIHBIX CPEJICTB.
2.D7eKTPUYECKUN TOK B KUJKOCTSAX CO3JaHUS «30JI0TOTO KIIOUUKA .

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JIESITEIILHOCTH:

VYipaBisitoT CBOEH MO3HABATEIILHON U Y4€OHOU IEATEIbHOCTHIO TIOCPEICTBOM IMOCTAHOBKUIICIICH,
IJIaHUPOBAHUA, KOHTPOJIA, KOppCKIHUHn CBOUX I[ef/'ICTBI/Iﬁ u OLICHKU YCIICITHOCTHU
ycBoeHUA.CpaBHUBAIOT CIOCO0 M pe3yiabTaT CBOMX JEUCTBHM C 00pa3loM - JHCTOM
conpoBoxAcHUSA. OOHAPYKUBAIOT ~ OTKJIOHEHHS.  OOMYyMBIBAIOT  NPUYUHBI  OTKJIOHEHM.
OcymiecTBISIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb. M cIoIh30BaHNe M3MEPUTEIBHBIX MPUOOPOB. BhIMoNHEHHE J1a00PATOPHBIX U
MpaKTUYECKUXpaboT. J(uarHocThka U yCTpaHEHHE HEWCIpaBHOCTeW mpubopoB. BricTpamBanue
TUIIOTE3 HAOCHOBAHUM UMEIOIIUXCS JaHHbIX. KOHCTpyMpOBaHUE U MOJICIIUPOBAHUE.

JIEKTPOMArHUTHBIE SIBJICHUS.
MarautHoe  mojne B BEIIECTBE. MarnutHas aHOMasus. MaruautHsle Oypu.
Pa3HOBHIHOCTUANEKTPON3MEPUTENBHBIX TPHUOOPOB. Pa3HOBUIHOCTH 1EKTPOABUTATENCH.
Hemoncmpayuu(c ucnosib3oBanueMm odopyaoBanusi «Touka pocrar):1l. Harmsanocts

MOBEJICHUS BEIIECTB B MarHuTHOM 1oJie. 2. [Ipe3entanuu o

MarHUTHOM noJjie 3emiu u 0 MarHUTHBIX OypsX. 3. JleMoHCTpaus
Pa3HOBUIHOCTEHUIICKTPOU3IMEPUTENBHBIX ~ TIpuOOpoB. 4. HarmsgHocTh  pa3HOBUIHOCTEH
AIIEKTPOABUT ATEIICH.

Jlabopamopusie pabomei: 1. ccnenoBanne pa3iMuHbIX AIEKTPOU3MEPUTEIHHBIX TPUOOPOB.

Xapaxmepucmum OCHOBHBIX 8U008 OessMENIbHOCHIL.

VYpaBistoT CBOEH MO3HABATEIIBHON U YUEOHOU EATEIbHOCTHIO TIOCPEICTBOM ITOCTAHOBKHIICIICH,
IJITAHUPOBAHUS, KOHTPOJIS, KOPPEKIMH CBOMX JICWCTBUH W  OICHKH  YCHCIIHOCTH
ycBoeHua.CpaBHUBAIOT CIMOCO0 M pe3ylnbTaT CBOMX JIEHCTBHA C 0OpaslmoM - JIMCTOM
conpoBoXxAcHUSA. OOHAPYKUBAIOT OTKJIIOHEHUsI. OOTyMBIBAIOT MPUYUHBI OTKIIOHEHHUH.
OcCyIecTBISAIOT CAMOKOHTPOJIb H

B3aUMOKOHTPOJIb.

Ontuyeckne sIBJICHUS.

VIcTOYHMKM CBeTa: TEIIOBbIE, JIIOMUHECLEHTHbIE, MCKYCCTBEHHbIE. V3roToBiieHHME KaMmephl -
oOCKypa M HccleoBaHUE H300pa)KeHHs C IOMOIIbI0 MOJend. MHOrokpaTtHoe H300paxkeHHe
IIPEIMETaB HECKOJIBKUX IUIOCKUX 3€pKajiaX. M3roTOBUTH NEPUCKOI U C €r0 NOMOIIbIO POBECTH
HaOmroneHus. IIpakTiueckoe MCIOJNB30BaHME BOTHYTBIX 3€pKall. 3pUTENbHBbIE WILIIO3UH,
MIOPOXKIAEMBIE

IIpEeIOMIIEHHEM cBeTa. Mupaxu. PazButre BoJOKOHHOM onTUKH. Mcnosb30BaHNE 3aKOHOB CBETA
BTEXHHKE.

Hemoncmpayuu(c ucnoib3oBanuem odopynoanns «Touka pocray)

1. Pa3nuuHble UCTOUHUKH cBeTa. 2. M300pakeHue mpeaMera B HECKOJIbKUX
IUIOCKUX 3epkanax. 3. M300paxkeHne B BOTHYTHIX 3epkanax. 4. lcmonbp3oBaHue BOJOKOHHOM
ONTUKU.S. YCTpoiCTBO (poTOanmapaToB, KUHOIPOEKTOPOB, KaJIeHJ0CKOIOB.
Jlabopamopnvie pabomsi: 1. VI3roToBieHue Kamepsl - 00CKypa U HCCIEIOBaHUE M300paKEeHHS



comouipto Monend. 2. [IpakThdyeckoe NHpUMEHEHHE IUIOCKUMX 3epkai. 3. IIpakTuueckoe
UCIIOJIb30BaHUECBOTHYTHIX 3epKai. 4. M3roroBieHue mnepuckona M HAOMIOAEHHS C IOMOIIBIO
MOIEIIH.

Xapaxmepucmuxa 0CHOBHBIX 8UO08 0eAMENbHOCHIU:

VYrpaBmsitoT CBOEH MO3HABATENLHON U Y4€OHOU JIEATEIbHOCTHIO MMOCPEACTBOM MTOCTAHOBKHUIIETICH,
IUIAHUPOBAHUS,  KOHTPOJS, KOPPEKUMM CBOMX JEWCTBUM W OLEHKM  YCHEHIHOCTU
yCBOGHUS. BeIIenstoT 1 (GopMynmupylOT TO3HABATEIBHYIO LENb. BBIIENAIOT KOJUYECTBEHHBIC
XapaKTepUCTUKMOOBEKTOB, 3a/laHHbIe cil0BaMU. [I[puHUMAIOT O3HABATEIbHYIO LIENIb U COXPAHSIOT
€€ MpH BBINOJIHEHUN

yueOHbIX neiicTBui. OCO3HAIOT CBOM JeicTBUS. IMEIOT HaBBIKM KOHCTPYKTHBHOTO OOIIEHUS B
MaJIbIXIPYIINax.

YesoBek U npupoaa
ABTOMAaTHKa B HalIew kxu3HU. [I[puMepbl HCIOJIB30BAHKS aBTOMATUYECKUX YCTPOWCTB B HAYKE,HA
Mpou3BOJCTBE U B ObiTy. CpenctBa cBsizu. Paano u TeneBujeHue. AJNbTEpPHATHBHBIC
WCTOYHUKUAHEPTHH. Bunbl anexkrpocranmmii. Heo0X01MMOCTh 3KOHOMHH TTPUPOIHBIX PECYpCOB
WUCIIONB30BAHMsI, HOBBIX JKOJIOTMYHBIX W Oe30macHbIX TexHojorwid. Hayka u 0Oe30macHOCTH
JFOJIEN.
Jemoncmpayuu. 1. hoToMarepuansl U CIaipl IO TEME.

Jlabopamopusie pabomol.: 1.VI3ydeHne nelicTBUI CPECTB CBSI3U, PAUO U TEICBUICHHUS.
Xapaxmepucmuka 0CHOBHbIX U008 0eAMeNIbHOCNI

CamocTtosaTensHO GOPMYIUPYIOT MO3HABATEIBHYIO 33/1a4y. YMEIOT (MJIM pa3BUBAIOT)CIIOCOOHOCTH
C TIOMOIIIBIO BOTIPOCOB J0OBIBATh HEAOCTAIOIIYI0 HHPOPMAIIHIO.

9 KJace

Kunemaruka

CrniocoObl onucanust MexaHudyeckoro JBumxeHus. Cucrema orcyera. IIpsmonuHeliHOeBUKEHUE.
[IpsiMonuHeliHOE paBHOMEpPHOE JIBM)KEHUE 10 IUIOCcKOCTU. llepemelneHne U CKOpOCTb
IPUPABHOMEPHOM MPSAMOJIMHEHHOM J[BI)KEHUU MO IUIOCKOCTH. OTHOCHUTENBHOCTh JBMKEHUS.
Cnoxenuenswkennii. Ilpunnun He3aBucuMocTu  JBKeHUH.KpuBosinHeiiHOe — JBUKEHUE.
JIBM>xeHue Tena, OpOIIeHHOTO MO YIJIOM K FOpU30HTY.PaBHOMEpHOE IBUKEHUE 10 OKPYKHOCTH.
VYrnosas ckopocts. Ilepuon u yacroTa Bpamenus. CKopocTb

U YCKOpEHHE IIPU PABHOMEPHOM JIBMXKEHHUHU IO OKPY>KHOCTH.

Jlabopamopnule pabomui(c ucnob3oBanueM odopynoBanus «Touka pocray):

N3yuenue qBM>KeHUS CBOOOIHO MAJAOLIETO TeNa.
W3ydeHne ABM>KEHUS 110 OKPYKHOCTH.
IIpumepnvie memuvl NPOEKMHBIX U UCCLEO08AMENLCKUX pADOM.:

OmnpenerneHrie  CKOPOCTH  PAaBHOMEPHOTO  JIBWDKCHHSI TPU  HWCIIOJIb30BAaHUU  TPEHAXEpa
«OETOBasIIOPOIKKAY.

Hctopuueckas PCKOHCTPYKIIUSI ~ OMBITOB  [amuiess 10 ONPENCNICHUIO  YCKOPEHHS
CcBOOOJHOTOIAEHUS TEL.

[TpuHIUTIBI paOOTHI MPUOOPOB I U3MEPEHUS CKOPOCTEH M YCKOPEHUIA.

[TpumMeHeHre cBOOOTHOTO TaICHUS ISt U3MEPEHUS PEaKI[K YeIOBEKa.



Pacuer TpaekTopun nBrKeHUs IepcoHaxKen pacckazos P.Pacro.

Xapakmepucmuka OCHOBHBIX U008  OesimeNbHOCmU. 4YTeHue U OOCYXKIEHHE TeKCTa
CTaTeHMHTEPHET-CaTOB, 0OCYXJICHHE JOKJIAI0B M MIPE3CHTAIHI, COCTaBJICHHE U pEIIeHUE 3a/1ad,
obcyxkaeHnecrnoco6oB pemeHus (moaroroka k OI'D o ¢usuke).

JInnamuka

Wuepunaneupie cuctembl oTcuera. Cuma. 3akoHbl  HproTtona. JIBukeHue Tena 1OJ
NEMCTBUEMHECKOJIBKUX CHIJI. JIBHXKEHHE CHCTEMbl CBA3aHHbIX Tel. J[MHaMUKa paBHOMEPHOTO
JBUKEHUSIMATEpUAIbHON TOUKM MO OKpYyKHOCTH.Kiacchl cui. 3aKOH BCEMHPHOTO TATOTEHUS.
JIBmxenue maHet. ICKyCCTBEHHBIE CITYTHUKH.

Conneunas cucrema. Hcrtopust pasButusi npenactaBieHuii o Bceenennoil. CrpoeHue u
IBONIIOLMAB CENIEHHOM.

Jlabopamopnvle pabomoi(c HcnoNb30BaHUEM 000pyaoBaHusi «Touka pocray):

W3mepeHne Macchl Tena ¢ MCIOJIB30BAHHMEM BEKTOPHOIO Da3JIoKeHHs cuibl.M3ydenue

KMHEMAaTUKH M JUHAMHUKH DPaBHOYCKOPEHHOTO JBIKEHHs (Ha mpumepe MamuHbIATBYAa).M
3y4EHHUE TPEHUS CKOIBKECHHUS.

HpuMeprle membvl NPOEeKmHblXx U UCCIe008amenbCKUx pa60m.'

I/ICTOpI/I'-IeCKaSI PEKOHCTPYKIUA OIBITOB Ky.HOHa B AMOHTOHA IIO OMMPCACIICHNUIO BEINYNHBICHUIIBI
TPCHUMA CKOJ'II))KQHI/ISI.HepBBIe HNCKYCCTBCHHBIC CITYTHUKHU 3emin.

Kak otnnuarorcs MexaHM4YecKkue Mpolecchl Ha 3eMjie OT MEXaHMYECKHX MPOLECCOB B KocMmoce?
Tena CosHeuHoM cucTeMbl. OTKPBITHSI HA KOHYUKE Tepa.

Xapakmepucmuxa OCHOBHbIX U008 OesmeNbHOCmUY. YTEHWEe U OOCYKIEHHE TEKCTa
CTaTEHUHTEPHET-CANTOB, OOCYKICHHE TOKIA0B U IIPE3EHTAllM, COCTaBJICHHUE U PEIICHUE 3a1ad4,
00cyxeHrecnoco0oB pemenus (moarotoska k OI'D mo ¢usuke).

NmnyJibe. 3aK0H COXpaHeHHs HMITYJIbCa

Nmnynsc.  M3MeHeHwe  ummyinbca  marepualibHod — Touku. Cucrema  Tel.  3akoH
COXpaHEHUSIUMITYJIbCA.

IIpumepnvie membl nNPOEKMHBLX U UCCIEO08AMENLCKUX PADOM.:

PeaktuBHoe nBmwxenue B mpupoje.PaccnenoBanne JITII ¢ momomipro 3akoHa COXpaHEHUSA
UMITYJbCA.

Xapakmepucmuka OCHOBHbIX — BUO08  OesiMeIbHOCMU: 4YTEHUE U OOCYKIEHHE TeKCTa
CTaTeHMHTEPHET-CaTOB, 0OCY)K/ICHHE JOKJIAIOB M MTPE3CHTAIHIA, COCTABJICHHE U PEIICHUE 33/1ay,
obcyxaeHnecrnoco6oB pemeHus (moaroroska k OI'D o gusuke).

Cratuka

PaBHOBecue Tena. MoOMeHT cuiibl. Y CI0BUS paBHOBECHs TBEpAOro Tesna. [IpocTbie MeXaHU3MBI.
Jlabopamopnule pabomui(c ucnob3oBanueM odopynoBanus «Touka pocray):

OmnpeneneHne HEHTPOB MACC Pa3IMUHBIX TeJ (TpH crocoba).
IIpumepnvie memuvl NPOEKMHBIX U UCCLEO08AMENLCKUX pADOM.:

[lpumeHeHWe  TPOCTBIX ~ MEXaHHU3MOB B CTPOMTEIBCTBE: OT  3EMJITHKH [0
Hebockpeba.VcernenoBanue KOHCTPYKIIMY BEIOCHIIEA.



Xapakmepucmuka OCHOBHBIX U008  OesiMeNbHOCmU. 4YTeHue U OOCYXKIEHHE TeKCTa
CTaTeHMHTEPHET-CaTOB, 0OCYXJICHHE JOKJIAI0B M MIPE3CHTAIHI, COCTaBJICHHE U pEIIeHUE 3a/ad,
obcyxkaeHnecrnoco6oB pemeHus (moaroroka k OI'D mo ¢usuke).

Mexannyeckue KoJ1e0aHUSA U BOJIHBI

Mexanunueckue KoJeOaHusl. ITpeo6pa3oBanue SHEPIUU pu MEXaHUYECKUX

KoneOanusax.MaTeMaTH4eCKuii W TNPYKUHHBIA MasTHUKH. CBOOOIHBIE, 3aTyxamue |

BBIHYKJICHHBIE KOoJieObanus.Pesonanc. Mexannueckue BOJIHBL. JIJIMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnwie pabomvi(c HCMOJIb30BaHNEeM 000pynoBaHusi «Touka pocray):

N3yuenune konebanuii HUITSHOTO MasTHUKA.
IIpumepnvie membl NPOEKMHBIX U UCCTEO08AMENLCKUX PADOM.:

CrpyHHBIE My3bIKaJIbHbIE UHCTpYMEHThI. KoniebaTenbHble CUCTEMBI B IPUPOJE U TEXHUKE.
Xapakmepucmuka OCHOBHbIX — 6U008 OesmelbHOCMU. YTeHHEe © OOCYKICHHE TEeKCTa
CTaTeHMHTEPHET-CATOB, 00CYXK/IEHNE TOKJIAZ0B U MPE3EHTAINN, COCTABJICHHE U PEUICHHE 3a1a4,
006cyxeHrecnoco0oB pemrenus (moarotoska k OI'D mo ¢usuke).

JJIeKTPOMAarHUTHbIE KOJIeOAHUS U BOJIHBI
[Tepemennsiit anexTpuueckuii Tok. KonebarenbHpiit KOHTYp. BeiHYKIeHHBIE B CBOOOTHBIC
OMkoJiebanns. OM BOIHEI U UX CBOWCTBA.
IlpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENbCKUX PAOOM.:

[Ipuniuner  paavocBs3u W TeneBuacHUsA.Biusnne OM  u3iydeHuid  Ha  JKHUBBIE
Opranu3mbl. I3roToBieHUE YCTAHOBKH ISl AEMOHCTpALMK ONBITOB 0 DMU. DiiekTpoMarHuTHoe
n3nyuenne CBY-neun.Mcropuyeckas peKOHCTPYKIIUS ONBITOB AMIiepa.

Xapakxmepucmuka OCHOBHBIX 6UO008 OesmenbHOCMmU. YTeHHEe W OOCYKIEHHEe TeKCTa
CTaTeHHHTEPHET-CAaUTOB, 00CYXKICHHE JOKJIAIOB U MPE3EHTAINi, COCTaBJIEHUE U PEIlIeHUE 3a/aY,
00cyxeHrecnoco0oB pemenus (moarotoska k OI'D no dusuke).

Onruka

Uctounuku cBera. JlelicTBUs cBeTa. 3aKOH MPSMOJUHEHHOTO PpAaCHpOCTPAHEHUSI CBETA.
3akoHoTpaxkeHus cBeTa. [locTpoenne n300paxeHuii B II0CKOM 3epKaje.
3aKkOH Tpe’IoMJICHHMs CBeTa Ha IUIOCKOM TrpaHHIle JABYX OJHOPOJHBIX MPO3PAYHBIX
cpen.llpenomnenue cBera B mpusme. [lucmepcusi cBera. SIBieHHE IMOJIHOTO BHYTPEHHETO
otpaxenus.JIunzel. Tonkue nun3sl. [locTpoenne n3o6paxxeHuid, Co31aBa€MbIX TOHKUMU JINH3aMH.
I'na3 u 3penune.Onruyeckue NpubOpPHI.

Jlabopamopnvle pabompi(c HCTIOIb30BaHUEM 000pyaoBaHus «Touka pocray):

DKcnepruMeHTalbHas MPOBEpPKa 3aKOHA OTPAKEHUSI CBETA.
N3mepenune nokazaresns NpeoMIIeHUs BOJBL.
N3mepenue GoKycHOTO pacCTOSIHUS COOMPArOIIE JTUH3HI.

prweprle membsl NPOEeKmMHblX U UCC1e008amenbCKux pa60m.'
I/ICTOpI/IH HCCICA0BAaHHUA CBECTOBBIX SIBIICHHUH.

Hcropuueckas pekOHCTpyKLMS Teseckona [ anmes.
H3roroBnenne xaneiigockoIa.



Xapakmepucmuka OCHOBHBIX U008  OesiMeNbHOCmU. 4YTeHue U OOCYXKIEHHE TeKCTa
CTaTeHMHTEPHET-CaTOB, 0OCYXJICHHE JOKJIAI0B M MIPE3CHTAIHI, COCTaBJICHHE U pEIIeHUE 3a/ad,
obcyxkaeHnecrnoco6oB pemeHus (moaroroka k OI'D mo ¢usuke).

Du3MKa aTOMAa U ATOMHOI0 Apa

Crpoenue aroma. [lormomenue um ucmyckanue cBera atoMamu. OnTudeckue CreKTpbl.OMbIThI
Pesepdopna. [Tnanerapuas monmens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsiioBO€ MMaccOBOE
qrcia. SlaepHble CHilbl. DHEpPrusl CBS3M aTOMHBIX siiep. 3aKOH PaJlMOaKTUBHOTO pacnana.Ajbda-
u Oera-pacnanpl. [IpaBuna cmemenus.Snepusie peaknuu. Jlenenne u cuHTE3 sijuep. SnepHas
sHepreTuka. Vcrounnku sneprurCoinHna u 3Be3q.Perucrpanus saepHbix usnyueHuil. BrnusHue
PaZMOaKTUBHBIX M3JIYYEHUH Ha XUBbIEOPraHu3Mbl. Jlo3umeTpus. DKOJOTHYECKHE MPOoOJIeMbl
SIIEPHOM DHEPTETUKH.

IIpumepnvie memvl nPOEKMHBIX U UCCIEO08AMENLCKUX PADOM.

Hcropus nusyuenus atroma. ismepenue

KITJI comneunoii 6aTapeu.

HGBI/IHI/IMBIe H3JTy4YCHUA B CIICKTPC HArpe€ThIX TCII.

Xapakmepucmuka OCHOGHbIX U008  OesimenbHOCmuU: 4YT€Hue U OOCYXKJIEHHE TeKCTa

CTaTeHMHTEPHET-CaTOB, 0OCY)K/ICHHE JOKJIAIOB M MTPE3CHTAIHIA, COCTABJICHHIE U pEIICHUE 3a/ad,
00cyx1eHrecnoco0oB pemenus (moarotoska k OI'D no dusuke).

®opMBbI OPraHu3anuu 00pa3oBaTeIbHOIO Mpolecca:
- TpyIIoBasi;
- UH/IMBUIyaJIbHAS;
- (ppoHTaNBHAS.

Beayumme TexHosorum:

I/ICHOJ'IB?)YIOTCH DJICMCHTbBI CICAYIOIIUX TEXHOJIOTHIA: IIPpOCKTHAI, l'IpO6J'ICMHOFO

O6yLIGHI/I5I,I/IH(1)OpMaHI/IOHHO'KOMMYHI/IKaI_[I/IOHHaH, KPUTUYCCKOI'O  MBIIIJICHHA, HpO6J'IeMHOFO
Auajiora, urpoBasi.

OcHOBHBIE MeTO/IbI PA00THI HA YPOKe:

Benymnmu METOAaMH1 o0yueHus SIBJISIFOTCSL: YaCTUYHO-TIOMCKOBOM, METOJ
MaTeMaTH4YE€CKOTOMOIEIMPOBAHUs, AaKCUOMAaTUYECKUA METO/I.
D opMbI KOHTPOJIA:

Taxk xak 3TOT Kypc SIBJIsIETCS TOTOTHUTENbHBIM, TO OTMETKA B 0aJljlaX HE CTaBUTCSL.

VYyamuiicss yuuTcsl OLIEHUBATh ce0sl U IPYTHX caM, UYTO MO3BOJIAET Pa3BUBATh YMEHHUS CaMOaHAIN3a
HCMOCOOCTBYET Pa3BUTHIO CAMOCTOSATEIBHOCTH, KaK CBOWCTBY JIMYHOCTH yuarierocs.BeisBieHue
MPOMEXKYTOUHBIX W KOHEYHBIX pEe3yJIbTaTOB YYaIIUXCS MPOUCXOJUT YEPE3NPAKTUUECKYIO
NesITENLHOCTD; 3a4€THBIE PAOOTHI:

* TeMaTHdeckas MoAOOpKa 3aJad pa3IUYHOTO YPOBHSA CIOXKHOCTH C TPEACTaBICHUEM
Pa3HBIXMETOJIOB PEIICHUS B BHUJIE TEKCTOBOI0 JOKYMEHTAa, NMpe3eHTAunu, Gpnpu-aHuManum,
BHIeOpOIMKAWI WED - crpanuubl (caiita)

* BBICTaBKa IIPOEKTOB, MMPE3EHTAIIHII;

* JEMOHCTpALMsl SKCIIEPUMEHTA, KayeCTBEHHOW 3a/Jaud C KAueCTBEHHBbIM (YCTHBIM WM B
BUJICTIPUIIOKEHUS, B TOM 4YHCIIe, TIPEe3CHTallMel) OMMCcaHueM Mpollecca Ha 3aHSATHH, (ecThBale
AKCIIEPUMEHTOB; (PU3NYeCKHUe OJIUMITHAIBI.



KaJIeHL[apHO-TeMaanecxoe IIAHUPOBAHHUE 7 KJacc

Ne Jlata mpoBeneHH i Tema ypoka Hcnoab3oBanue
/1 Ilnan | ®dakr 000py/10BaHMs LIEHTPA
€CTeCTBEHHOHAYYHOH H
TEXHOJIOTHYECKOH
HAIIPaBJICHHOCTEH
«Touka pocray»
1. Beenenue (14)
BBoanoe 3aHsATHE. Hemm m3agaun | Kommeroreprnoe
1 Kypca.TexHnka 6e30TIacCHOCTH. 00opynoBaHue
2. Posib JKcriepuMeHTA B KM3HH 4YesioBeka (34)
Cucrema enuHUL, IOHITHE O Kommeroreproe
2 MPSIMBIX ¥ KOCBEHHBIX M3MEPEHHSX o0opyoBaHme
DU3NYECKUN IKCTIEPUMEHT. O6opynoBanue TSt
Buapl puznueckoro skcrepuMeHTa. JIEMOHCTpauit
[TorpenraocTs w3MepeHus. Bus
3 MOTPEIHOCTEN n3MepeHus. Pacuér
MTOTPEITHOCTH H3MEPEHUSI.
JlaGopartopnas pabota O6opynoBanue st
«3mepenne oobema TBEpA0ro 7a00paTOpHBIX  paboT |
4 tenay. [IpaBuna opopmieHus VIEHHYECKHX OIIBITOB
nabopaTopHO pabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE M HEpaBHOMEpPHOE O6opynoBanue st
ABIDKEHUS. 1abopaToOpHBIX paboOT U
6 I'papudeckoe npencrasieHne YYEHHUYECKHUX OIBITOB (Ha
ABVOKCHHS. 0aze KOMIUIEKTOB  JUIA
Pemenne rpaduyeckux 3amad, o)
7 pacyeT IyTH U CPEHEN CKOPOCTH
HEPAaBHOMEPHOTO JBM)KCHHUS.
8 [TonsiTHE MTHEPLIUU U UHEPTHOCTH.
LlenTpoOexHas cuia..
9 Cuna ynpyrocru, cuiia TpeHHs Ob6opynoBanue st
7a00paToOpHBIX paboOT U
Jlabopartopnas pabota
YUEHHUYECKUX OMBITOB (Ha
«HccnenoBanre 3aBUCMOCTH
CHWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B Gase  KOMIIEKTOB Ul
10 npy)XHHE, OT CTeNeHH AedopManun 0ro)
IPY>KUHBD.
JlaGopartopnas paboTa
11 «Onpenenenue korppuueHTa
TpEeHHs Ha TPUOOMETpEY.
JlaGopatopHas padota Oo6opynoBanue s
«HccnenoBanre 3aBUCIMOCTH 1abopaToOpHBIX padoT U
12 CHUJIBI TPEHUS OT CHUJIBI YUEHUYECKUX OTIBITOB
HOPMAJTHHOTO JaBIICHUSD.
4. 'mapocraTtuka (12y4)
13 [InoTHOCTH. 3agaua naps ['epona O6opynoBanue Ais
v JIEMOHCTpaLUi
Pemenue 3a1a4y NOBBIIIIEHHO N
14 CJIOKHOCTH Ha pacyeT MIIOTHOCTH

BCIICCTBA.




15 Pemenue 3a1a4 MoBBILIEHHOM O6opynoBaHue st
CJIOKHOCTHU JeMOHCTpALWit
16 JlaBneHue >KUJIKOCTH U rasza. 3aKoH
[Tackainsa
17 CooOmiaromnuecst COCyIbI.
18 Jlaboparopnas pabota ObopynoBanwue yIst
«H zroroBienne Moenu GOHTaHA mabopaTopHbIX  paboT U
19 JlaGoparopHas pabora VIEHUYECKUX OTBITOB (HA
«M3rorosnenue moaenu (poHTaHa 0aze komruiekros st OI'D
20 3akon [lackais. JlaBnenue B

KUIKOCTAX U I'a3ax.
FI/I)IpaBJ'H/I‘ICCKI/Ie MaIIIHBI.




CooOmaromuecst COCy/IbI.
21 BritankuBaroias cuiia. 3akoH Ob6opynoBanwe JUTst
Apxumena. JIEMOHCTpalui
Jlaboparopnas pabota ObopynoBanue st
22 «BbIsicHEHUE YCIIOBUS IJIABAHUS n1abopaTopHBIX paboT U
TEI». YYEHUYECKUX OTIBITOB
23 bnox 3amay Ha 3akoH Ilackans, Oo6opynoBanwue TSt
3aKOH Apxumena. JIEMOHCTpAaIHi
24 birok 3agau na 3axon Ilackans,
3aKOH Apxumena.
5. Craruka (104)
25 bnox. Poruar. O6opynoBanue ais
JIEMOHCTpaLUi
26 PaBHoBecne  TBepaplx  Ten. MoMmeHT
cunbl.IIpaBrio MOMEHTOB.
27 Hentp tsoxectu. MccnenoBanue paznuunbix | OOopynoBaHue ajst
MEXaHUIECKUX CUCTEM JeMOHCTPALIHii
28 KomOunupoBanHsie 3a1auu,
WCITIOJTb3YS YCIIOBUS PABHOBECHSL.
29 KomOunupoBanHsie 3a1auu,
HCITIOJIB3YS YCIIOBUS PAaBHOBECHS
JlaGopaTtopnas pabota O6opynoBanue st
«M3roTtoBiieHne paboTaromIei 7abopaTopHBIX paboOT U
30 cucteMbl 0;10k0B». OdopMmiieHne YYCHHYECKHUX OIBITOB (Ha
paboTHI. 0aze  KOMILJIGKTOB  JUIA
Pabota Hanx mpoexkTom «bioKm». oro
JlaGopartopnas pabota
«M3rotoBiienne padoTaromniei
31 CUCTEMBI OJIOKOBY.
JlabopaTtopnas paboTa ObopynoBanue st
«HM3rotoBiienue padoTaromiei 7a00paToOpHBIX paboOT u
32 CHUCTEMBI OJIOKOBY. YYEHUYECKUX OMBITOB
Odopmaenue paboThI. KomrmsrotepHoe
33 00opynoBaHue
34 3ammuTa mpoeKToB.
KanengapHo-temaTnueckoe niiaHupoBanue 8 Kjacc
Ne Jlara nposeneHus Tema ypoka HUcnoan3oBanue
w/n | Ilnan | dakr 060py/10BaHMSI IIEHTPA
€CTeCTBEHHOHAYYHOH H
TEXHOJIOTHYeCKOM
HalpaBJICHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBomnoe 3amstue. llenim  wmsamaum | KommbroTepHoe
1 Kypca.TexHnka 6€30MacHOCTH. ob6opyoBaHue
2. Tennosbie siBjaenus (12 )
Paznoo0Opasue TeruoBbIXsBIeHUN. | KommnbroTepHOe
2 TemnoBoe pacmupeHueTen. obopyoBaHme




Jlabopartopnas pabota
«3menenus JJIMHBI TCJIa ITpU
HarpCBaHuu U OXJIAXKJACHUW.

O6opynoBaHue st
nabopaTtopHbIX  paboT
YUYCHUYCCKUX OIIBITOB

n




Tennonepenaua Habmonenue O6opynoBanue JUIst
TEIUIONPOBOIHOCTH BOJIBI U JIEMOHCTPAITHIA
4 BO3/yXa.
Jlaboparopnas pabota O6opynoBaHue st
«3mepenue yaenbHoOu nabopaToOpHBIX  paboT U
TETUIOEMKOCTH PA3TMYHBIX YYEHUYICCKUX OTBITOB (Ha
5 BEIICCTBY. 0aze  KOMIUICKTOB  JUIst
[InaBnenue u oTBEpCBaHUE. oo
Jlaboparopnas pabota «OTinBKa
6 napauHOBOTO COJIATUKA»
Jlaboparopnas pabota OGopynoBanue ajst
«Habmtoienue 3a miaBieHueM 7a00paToOpHBIX  paboOT U
7 JbJaY» YUEHUYIECKUX OTIBITOB
Pemenue onmmMmnuaaHbeIxX 3ama4 OOGopynoBanue Jist
8 Ha YpaBHEHHE TEIUIOBOTO OaaHca JIEMOHCTPAITHIA
Pemienne onmumnuaaHeix 3a1a4y OGopynoBanue st
9 Ha pacyéT TETUIOBBIX MPOIIECCOB JIEMOHCTPAITHIA
10 Jlaboparopus kpuctauiorpaduu.
Hcnapenne u KOHICHCAIUS. OOGopynoBaHue Ist
11 JIeMOHCTpALHiA
CocraB atmocdepsl, O6opynoBanue ass
HaOIOZICHUE TIEpexoaa JIEMOHCTPALHH
HEHACBIIIEHHBIX TTApOB B
12 HACBIIICHHBIE.
Brnaxnocte  Bo3myxa  Ha  pasHeix | OOopynoBaHue s
13 KOHTHHEHTAX JIeMOHCTpALHiA
3. DaekTpuueckue sisjaeHus (84)
Mukpomup. Moaenu aroma, OGopynoBanue JUTS
14 CyIIECTBOBABIINE /10 Hauana XIX JIEMOHCTpALIHiA
Hctopust OTKpBITUA U IEHCTBUSA Kommnsrorepnoe
15 raJIbBAaHMYECKOT'O AJIEMEHTA 060pyI0BaHHE
Hcropus coznanus 31eKTpohopHOT
16 Maivnbl
OnbiThl BosbTa. Dnexkrpuueckuit Kommnsrorepnoe
17 TOK B 2JIEKTPOJIUTAX. 060pyIoBaHKE
Pemenue onumnuaaHbIX 33724 Ha O6opynoBanue ass
18 3aKOHBI IOCTOSTHHOTO TOKa JIEMOHCTpAIHii
Habmonenue 3aBucuMocTu O6opynoBanue ass
COIMIPOTHUBJICHUA ITPOBOJHUKA OT I[eMOHCTpaI_II/Iﬁ
19 TeMIepaTyphl.
JlaGopartopnas paboTa O6opynoBanue st
«OrmpeneneHne CTOMMOCTH nabopaToOpHBIX  paboOT U
U3PacX00BAHHOM AIIEKTPOIHEPTUU YUEHUYECKUX OTBITOB (Ha
MO0 MOIIIHOCTH MOTPEOUTENS U TIO 0aze  KOMIUIEKTOB  JIst
20 CUETUHKY oro
Pemenune omumMnuaaHbIX 3a1a4 O6opynoBanue TUIst
21 Ha TEIJIOBOE JEWCTBHUE TOKA JIEMOHCTpAITHiA
4. JnekTpoMarHuTHbIe siBjeHus (34)
DNEKTPOMAarHUTHBIE SIBIICHUSI. O6opynoBanue s
22 DNEKTPOU3MEPUTENbHBIE TPUOOPEI. JIEMOHCTpAITHA
23 MaruutHag aHoManusa. MarHUTHEIE O6opynoBanue st




Oypu JIEMOHCTpaIHi
PasnoBuiHOCTH
24 371EKTPO/IBUTaTeIei.
5. OnTuveckue siBjaeHus (74)
HcTouHuKM cBeTa: TEIIIOBHIE, Ob6opynoBanue s
25 JIFOMUHECLIEHTHBIE JICMOHCTpALHA
DKCIepUMEHT Ha0II0/ICHHE.
MHorokpaTHoe u300paxeHue
IpeaMeTa B HECKOJIBKHX TUIOCKHIX
26 3epKaJiax.
M3rotoBUTH MEPUCKOIT U CETO OGopynoBanue yist
27 TIOMOIIIBIO TIPOBECTH HAOIOACHUS JIEMOHCT AL
[IpakTrueckoe UCIoIb30BaHNE OGopynoBanue st
28 BOTHYTBIX 3€PKaJI JIEMOHCTpAIIHiA
3puUTeNbHbIE UILTIO3HH, O6opynoBanue 1S
MIOPOXK/TaeMbIe MTPETOMIICHUEM JIEMOHCT AL
29 ceera. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM ONITHKA
Hcnonp3oBaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 ABTOMAaTHKa B HallleH KU3HH . KomnbsroTepHoe
33 Panuo u TeneBuaenue obopyzoBaHme
AnbTepHaTUBHBIE HCTOYHUKU
34 SHepruu. Buspl s1eKTpocTaHIui
Hayxka ceronns. Hayka u
35 6€30TacHOCTb JIFOJICH.
KanennapHo-temaTnueckoe niiaHupoBanue 9 kiacc
Jara nposeneHus Tema ypoka Hcnosb3oBanune
Neo Ilnan | ®dakr 000py/I0BAHMS IIEHTPA
1/ €CTeCTBEHHOHAYYHOH H
TEXHOJIOTHYeCKOM
HaNpaBJIECHHOCTEMH
«Touka pocra»
1. BBenenue (14)
BBomHoe 3amstme. lemn  w3amaum | KommbrotepHoe
1 Kypca.TexHnka 6€301MacHOCTH. 06opyoBaHue
2. Kunematuxka (7 4)
Crioco6b! onMcaHus Ob6opynoBanue ais
2 MEXaHUYECKOTO JIBUKECHUS JIEMOHCTpAITHiA
[IpssMonMHENHOE paBHOMEPHOE Ob6opynoBanue ais
JBUKEHUE O TIIOCKOCTU? CMOTps JIEMOHCTpALHIA
3 U3 KaKO¥ TOYKH HaOJII0/1aTh
4 OTHOCHUTETHHOCTD JIBUKCHHUSI. Ob6opynoBanue st




CI10KeHUE IBKEHUM.

JIEMOHCTpaLUH

Jlabopamophvie pabomul:
«V3ydenue nBUKEHUsE CBOOOTHO
najaroomuiero tenay, «M3ydeHue

O6opynoBanHue st
nabopaToOpHBIX  padoT
YUCHHUYCCKUX ONBITOB

> JBUKEHHUS TEJA 10 OKPYKHOCTH
Kak u kyna nonerena BunHeBas OGopynoBanue ist
Koctouka? PacueT TpaekTopun JIEMOHCTPALHH
JBUKCHUS TEJT M IEPCOHAXKEH
6 paccka3oB P.Pacms o Mronxaysene
Hcroprueckas peKOHCTPYKLUS O6opynoBanue ais
onbITOB ["anuies no onpeneaeHuo JIEMOHCTpALIHiA
7 YCKOPEHHUS g.
Ornpenenennue CKOpoCTr OGopynoBanue st
PaBHOMEPHOTO ABVKCHUSA IIPH }ICMOHCTpaHI/Iﬁ
WCIIOJIb30BAHNU TPEHAXKEPa
8 «OeroBas TOPOKKay.
3. Aunamuka (84)
Cuna Boiu, cuiia yoexAeHUs WK O6opynoBanue TSt
9 cuia - ¢pusnyeckas BelIuyuHa? JIEMOHCTpaIi
Jlabopamopnas paboma: O0GopynoBaHue 1j1st
10 «M3mepeHne Macchl Tena» nabopaTopHbIX  paboT U
JBrm>keHue Tena noj JeHCTBUEM YYEHHUYECKUX OTBITOB
11 HECKOJIBKHMX CHII
JIBMKEeHNE CUCTEMBI CBSI3aHHBIX OGopynoBanue TUTS
12 Ten JIeMOHCTpALHiA
Jlabopamopuvie pabomur: «3ydenune | OOopymOBaHHE IS
TPEHUS CKOJIBbKEHU S 7a00paTOpHBIX  pabOT H
13 YUYEHUYECKUX OTIBITOB
Jlunamuka paBHOMepHOTo ABMKeHua no | O0opynoBaHue Uit
14 OKPY’KHOCTH JIeMOHCTpaLHii
Uctopust pa3BuTus npeacTaBICHUI OO6opynoBaHue JIst
15 o Bcenennoii. Coneunast cuctemMa. JIEMOHCTpaIuit
OTKpBITHA HA KOHYUKE TIepa. O6opynoBanue 1S
[TepBbie HCKYCCTBEHHBIE CITyTHUKHU JIEMOHCTpAIHii
16 3emun.
. AmnyJbe. 3akoH coxpaHeHuss uMnyJabcea (34)
17 Kak BB sIXTYy Ha3oBeTe... KomnbrotepHoe
18 PeaktuBHOE ABM)XEHUE B IPUPOJIE. 0bopynoBaHHe
Paccnenoanue ATII ¢ momMolbio Kommnsrotepnoe
19 3aKOHA COXPAHEHMS UMITYJIbCa obopynoBaHue
5. Cratuka (24)
Jlabopamopnas paboma: Ob6opynoBanue st
«OrmpeeneHue MEeHTPOB Mace nabopaToOpHBIX  paboOT U
20 pa3IMYHBIX TeJ (TP criocoda)» YYEHHUYECKHUX OIBITOB
[Ipumenenne  mpocThix  MexaHu3MoB | KommbrotepHoe
BCTPOUTENBCTBE: OT 3EMIISTHKH JI0 obopynoBaHue
21 Hebockpeda
6. MexaHnueckue KoJ1e0aHusi M BOJHBI (34)
22 Buas MagTHUKOB U X KOJIEOAHUIA O6opymnoBanue U1
23 Yo nepeHocut BosiHA? JIEMOHCTpAIHH




KonebarenpHple CHCTEMBI B IPHPOJIE

24 UTEXHUKE
. DJIeKTPOMAarHUTHbIE K0J1e0aHHUA U BOJIHBI (24)
DKcrepuMeHTalbHas IPOBepKa KommsrorepHoe
25 cBO¥icTB DM BOJIH. 000pyIOBaHKE
HccnenoBanue 3eKTpOMarHUTHOTO KommsrorepHoe
26 nsnydenus CBU-neun 060pyIOBaHKE
8. OnTuka (44)
. U3roroBiieHne Moaenu Kommnsroreproe
27 Kalei I0CKoIa. 060opyI0BaHue
DKcrepuMeHTalbHas IPOBEpKa Oo6opynoBanue TUIST
28 3aKOHA OTPAKEHHs CBETA. JIEMOHCTpAIHiA
Jlabopamopnas paboma: O6opynoBanue ajist
«M3mepenne nmokazares nabopatopHbIX paboT U
29 IPEJTOMIICHUS BOJIBD» YUEHHUYECKUX OTIBITOB
Kax oTnunuarotcst mokazarenu O6opynoBanue TUTSt
30 TpeIOMIIEHHs IIBETHOTO CTEKIa JIEMOHCTpAIHiA
9. ®u3uka aToMa U aTOMHOTO siApa (44)
[Tornomienue n UCycKaHue cBETa Kommeroteproe
31 aroMamu. ONTHYECKUE CIIEKTPEI. 060pyIOBaHNME
32 Namepenue KI1/] conneunoit 6atapen
BiistHue paguoakTHBHBIX KommnbrorepHoe
33 M3JIyYEHUH Ha KUBBIE OPraHU3MbI 000pynOBaHuE
CnocoOBI 3alUThI OT
34 PaauOaKTUBHBIX U3ITyYCHUN
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