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PaGouas mporpamMmma Kypca BHEYpOUHOM IEATETLHOCTH

«IKCcnepruMeHTApHid 10 (PU3NKe)
st 7-9 xnaccoB

C UCITIOJIb30BAHHEM O60py,HOBaHI/I$I HOCHTpa «Touka Pocta»

Ha 2023-2024 y4eOHblii rox

HampasnenHocTh nporpamMmel — udposast 1adopaTopust
YpoBeHb MpOrpaMMbl — 6a30BBIH.

Bo3spact obyuatomuxcs: ot 13 ner

Cpok peanu3zauuu nporpammsl: 1 roa

CocraBurennb: KoBanes B.A.

c.IloxpoBka, 2023



1. IlosicHHTeJbHAS 3aIIMCKA
PaGouass  mporpamMma  3aHATHH  BHEYPOUHOH  JIEATEIBHOCTH  TIO busuke
«JKcriepuMeHTanbHas (GU3MKa» TpeJHa3HAYeHA JUIS OpraHu3alMd  BHEYPOYHOUN
nesteapHocTH ooydarommxces 7-9 kimaccoB 'bOY OO c.ITokpoBka.
Peanu3anus nporpamMmel 006ecriednBacTCs HOPMAaTUBHBIME JIOKYMEHTaAMMU:

Ne HopmaTtuBHBIE TOKYMEHTBI
n/m
1 ®denepansHoro 3akoH «O0 oOpazoBanmu B Poccuiickoit denepanum» ot 29.12.2012

roma N 273-P3.

2 [Ipukaz MunuctepctBa oOpa3zoBanuss U Hayku P® ot 17.12.2010r Nel897»06
yrBepxkaeHurn PI'OC ocHoBHOTO o00mEro ooOpaszoBanus». Ilpukaz MwuHOOpHAYKH
Poccun ot 31.12.2015 Nel1577 O BHecenuu nzmenenuit @I'OC OOOQ.

3 Metoauyeckiue  peKOMEHJAlMH MO  CO3AaHUI M (QYHKIMOHMPOBAHHIO B
0011e00pa30BaTENbHBIX OPraHU3ALMUAX, PACIIONIOKEHHBIX B CEIbCKOH MECTHOCTH H
MaJblX TOpoJiaX, IEHTPOB OOPa30BaHUS €CTECTBEHHO-HAYYHOU , M TEXHOJIOTHYECKOMN
HanpasiieHHocTel («Touka poctay) (YTBepxkaeHbl pacrnopsbkeHueM MuHucCTepcTBa
npocsetienust Poccuiickoit ®enepanmu ot 12 ssuBapst 2021 1. Ne P-6).

AKTyanbHOCTh mporpammsl [logaya mHpOpManuu Ha ypokax (H3HKH, B paMKax KOTOPBIX
paccMaTpuBarOTC aOCTpPaKTHBIE SIBJICHUS M IPOLECCHI, JOCTATOYHO ciokHas. llIkompHHKaM
ObIBaeT TPYIHO MPENCTAaBUTh, MOHATH CYTh HM3y4aeMoro oOBEKTa, OCO3HAaTh €ro CBOMICTBAa U
XapaKTEePUCTUKH, HEOOXOAMMO MOJKII0UaTh (haHTa3UI0, aOCTPAKTHOE U JIOTHYECKOE MBIIIICHHE.
Busyanu3upoBars ¥ CMOICIHPOBATH U3ydaeMbIe SIBICHUS M IMPOLIECCH TOMOXKET HCIIOIB30BaHNE
mudpoBoil  naboparopun. IludpoBbie maboparopum — 3TO HMHHOBALIMOHHOE Yy4yeOHOE
00opyI0BaHUE ISl POBECHHS OOJIBIIOTO KOJIMYECTBA IEMOHCTPAIIHA, HCCIIEJIOBAHU, OIBITOB
u snaboparopHbeix pabor. HMcnonb3oBanue IIK B couetanum ¢ 1udpoBbIMH J1a0OpaToOpusMU
pacmpsier u oOoramaer o0pa3oBaTENbHYIO NEATENBHOCTh, YIIYONsisi €ro INPaKTHYECKYHO
HarnpaBIeHHOCTh. Ha J0MONMHUTENBHBIX 3aHATUAX MO (u3nke B 7 -9 Kiaccax 3aKiiajJbIBaroOTCs
OCHOBBI MHOTHIX MPAKTHYECKHX YMEHUH IIKOJBHUKOB, KOTOPHIMH OHH OyIyT MOJIB30BaThCS BO
BCEX IMOCIEIYIOIMX KypcaX U3yuyeHHs (U3MKH, MO3TOMY HCHOJIb30BaHHE IH(PPOBOI
7abopaTopuy TIOMOXKET OpPTaHWU30BaTh NPOCKTHYID H y4eOHO - HCCIIEIOBATEIBCKYIO
JeSITeIbHOCTh Ha KAUeCTBEHHO HOBOM YPOBHE. A OCBOEGHHE IPOTpaMMbl M PabOTHI C JaTYUKAMU
MOJKET TII03BOJINTh HCIIOJIB30BaTh O3TO OO0OpyIOBaHWE Ui MPOBEACHUS COOCTBEHHBIX
UCCIIE0BAHUMN.

Leap naHHOM MporpamMMbl: MOKa3aTh BO3MOXXHOCTH NpuMeHeHus: «Lludposoil nabopatopum»
JUIS YCHEIIHOTO OCBOEHHS YUYAIMMHUCS IMPAKTHYECKOW COCTABIISAIOUICH IIKOJIBHOM (QHU3UKH U
OCHOB HCCIIEJIOBATEIIbCKOM EATEIbHOCTH.

I[J'IH pcam3anmn IMOCTaBJICHHOM 1IN HCO6XO,[[I/IMO PECIUTL CICAYIOIIUC 3a0aUn:

» 00y4HTh O0YYAFOIIUXCS YE€TKOMY HCIIOJIb30BAHUIO H3MEPUTEIBHBIX TPUOOPOB;

» Hay4YUTh OOYYAIOIIUXCS, aHAM3HPYS PE3YIbTaThl SKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
JIeNaTh BBIBOJBI B COOTBETCTBUU CO C(HOPMYIHPOBAHHOMN 3aaueii;

» PACKpBITh BO3MOXXHOCTH MPUMEHEHHS U(PPOBOI JTAOOPATOPUH KaK CPEACTBO TTO3HAHHMS
I[GI\/'ICTBI/ITGJIBHOCTI/I IMKOJbHUKAaMU,;

» pPa3BUBATh CIIOCOOHOCTH Y OOYYAIONIUXCS K OPTaHU3AIMK CBOCH yIeOHOM esTeIbHOCTH,
YHUBEpCaJbHbIC YUeOHbIE IEHCTBUS;



» OCYHIECTBJIATH  (DYHKIIMOHAJIBHO-ACATEIBHOCTHBIA ¥ JMYHOCTHOOPHUEHTHPOBAHHBIN
IOJIXO/IbI, HAIPaBJICHHBIC HA [MO3HAHKE JCHCTBUTEIILHOCTH MIKOJbHHKAMH ITOCPEICTBOM
1 dpoBoi 1abopaTopu;

» BOCIHUTAaHHE TBOPYECKOW JIMYHOCTH, CIIOCOOHOM K OCBOCHHIO MEPEIOBBIX TEXHOJIOTUI U
CO3JIaHUIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIABI)KEHHIO HOBBIX UJICH U TIPOEKTOB.

IlnanupyemMble  pe3y/bTaTbl OCBOCHHSI INPOrpaMMbl  BHEYPOUHOH  JeATeIbHOCTH
«IxcnepumeHTapmii mo pusnke» (¢ HCNoab30BaHueM odopynoBanus «Touka pocra») B 7-9
KJ1accax.

Peann3zanus nporpaMmsl CIOCOOCTBYET JOCTHXKEHUIO CIEAYIOIINX Pe3yJIbTATOB:
JInuHocTHBIE:
B cdepe THYHOCTHBIX YHUBEPCAIBHBIX YI€OHBIX JCHCTBUHN yUalMXCs:

* yueOHO-II03HABATEIbHBI HMHTEpEC K HOBOMY Y4eOHOMY MaTepuanry M croco0aM peuieHHs
HOBOI 3a/7a4M;

* OpHEHTAIMSl Ha TTOHMMaHUE MPUYUH ycIieXa BO BHEYUYE€OHOU NesATEeIbHOCTH, B TOM YHCIIC Ha
caMOaHaJ M3 U CaMOKOHTPOJb Pe3yibTara, Ha aHAJIU3 COOTBETCTBHSI PE3YJIbTaTOB TPEOOBAHUIM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTU BHEYUYEOHOMN AESITETbHOCTH;
Obyuarowuiics noay4um 03MONCHOCIb OISl POPMUPOBAHUA!

* BHYTPEHHEH TNO3MIMU IIKOJbHUKA HA YPOBHE TMOJIOKUTEIBHOTO OTHOUIEHUS K IIKOJIE,
MOHUMAaHUS HEOOXOJIMMOCTH YY€HUs, BRIPAKEHHOTO B Mpeo0ialaHuu yueOHO-TI03HABaTEeNbHBIX
MOTHBOB;

* BBIPAXKEHHOM YCTONYMBOM yueOHO-1103HAaBAaTEIbHON MOTHUBALIUN YYEHHUS;

* YCTOMUMBOro yueOHO-I103HABATEILHOIO HHTEpPECA K HOBBIM OOLIMM crIoco0aM peleHus 3a/1ad.
MeranpeamerHsbie:

B cepe perysiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUM ydaluxcs:

* IJIAHUPOBATH CBOM JICWCTBUA B COOTBETCTBMU C IOCTABJICHHOW 3aJa4eil W YCJIOBUAMHU €€
peanu3anuy, B TOM YHCIIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh YCTAHOBJIEHHBIE MTPaBUJIA B IUTAHUPOBAHUH U KOHTPOJIE CIIOCO0a pelIeHus;
* OCYIIECTBIISITH UTOTOBBIM M MOIIArOBBIA KOHTPOJIb 110 PE3YJIBTATY;

* OLICHUBAaTh MPABWIBHOCTH BBIMIOJIHEHUS JEUCTBUS Ha YPOBHE a/JI€KBATHOM PETPOCHEKTUBHOU
OIICHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4M U 3aJa9HON 00J1acTH;

* QJIeKBaTHO BOCIPMHUMATh MPENJIOKEHUS U OLEHKY YyduTesel, ToBapulleW, poaurteneil u
JIpYTUX JIIOAEH;

* pa3nyaTh Crocod U pe3yabTar JeHCTBHUS.
Obyyarowuiics NOLYYUM 03MONCHOCTD HAYYUMCA.
®* B COTPYAHUUYCCTBC C YUYHUTCIICM CTaBUTh HOBBLIC y‘IGGHLIe 3aJa4u,

¢ IPOABJIATH MMO3HABATCIIbHYIO HHUITUATHBY B y‘ICGHOM COTPYAHUYCCTBC,



* CaMOCTOSITEIBHO Aa/IEKBATHO OLICHUBATHh IPABWIBLHOCTH BBINOJHEHUS ACHUCTBUS U BHOCHUTH
HEOOXOMMbIE KOPPEKTUBBI B HCIIOJHEHHE KaK IO XOIy €ro peajm3allid, TaK W B KOHIIE
NENCTBUSL.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH yJaIluXcs:

* OCYLIECTBJIATh MTOUCK HEOOXOIUMON MH(pOpPMALUU Ul BBIIIOJHEHHUs BHEY4YEOHBIX 3aJaHUll C
UCIIOJIb30BaHUEM YUYeOHOH JHUTEeparypel U B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CHPaBOYHUKOB (BKJIIOYAs JJIEKTPOHHBIE, LHM(POBBIE), KOHTPOIUPYEMOM
npocrpancTse MHTEpHETA;

* OCYIIECTBJIATH 3amuch ((hUKcaruio) BEIOOPOUHON MHGpOpMaIKH 00 OKpY’KalolleM MHpe U O
cebe caMoM, B TOM YHCJIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIEHUS, IPOCKTHI B YCTHOW M MUCbMEHHOHN (POpME;
* IPOBOJINTH CPABHEHUE M KJIACCH(DHUKAIINIO TIO 33JaHHBIM KPUTEPHSIM;
* yCTaHaBJIMBATh IPUYMHHO-CIICICTBEHHBIC CBS3U B N3Y4aeMOM KPYTe SIBICHHIA;

* CTPOUTH pacCyXJAeHHUs B (GopMe CBSI3U MPOCTHIX CYXACHHUH 00 OOBEKTe, €ro CTPOCHUH,
CBOMCTBAX U CBS3aX;

Obyuarowuiics NOIYYUM 03MONCHOCTL HAYUUMBCA:

* OCYILECTBJIATh PACIIMPEHHBIN MOUCK MHPOPMALIMHU C UCHOJIb30BAHUEM PECYpCOB OUOINOTEK U
cetu HTepHeT;

* 3amnMchiBaTh, (UKCUPOBaTh HHGOPMALMIO 00 OKPYXamoIUX SBICHUSIX C IOMOIIbIO
nHcTpymeHToB KT

* OCO3HAHHO U MPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOU (popme;

* OCYLIECTBJIATH BBIOOP Hambosee 3 (EeKTUBHBIX CIIOCOOOB pELIeHHs 3a/ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH;

* CTPOUTH JIOTUYECKOE PACCYKICHHE, BKIIOYAIOIIEEC YCTAHOBICHUE MPUUYMHHO-CIIECICTBEHHBIX
CBSI3€EH;

* MOT'YT BBIMTM Ha TEOPETHUYECKHH YpOBEHb DEIIEHUs 3aJau: pEIICHHWE IO ONpPE/IEICHHOMY
IUIaHY, BJIAJIEHUE OCHOBHBIMHU IPHUEMAMM PEIICHUS, OCO3HAHUSA NEATEIIBHOCTH IO PELICHHUIO
3aJauu.

B chepe kKoMMyHMKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBHUI ydaluxcs:

* aJIeKBaTHO HCIIOJIb30BaTh KOMMYHHUKATHBHBIE, NPEXKJE BCEro - peuYeBble, CPEACTBA s
pEeICHUS Pa3TMYHBIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIECHHE, BIIaIETh
JTUAIOTHYECKON (opMOii KOMMYHHKAIMH, UCIONB3YS, B TOM YHUCIIE€ CPEICTBA M WHCTPYMEHTHI
UKT u ngucTaHIIMOHHOTO OOIIEHUS;

* IONYCKAaTh BO3MOYKHOCTh CYIIIECTBOBAHUS Yy JIFOJICA PA3JIMYHBIX TOYEK 3PEHHS, B TOM YHCIIE HE
COBMAJIAIONIUX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCSA HA TMO3UIMIO MAapTHEpa B OOIICHUU H
B3aMMO/ICHCTBHY,

* YUUTBHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPJMHALMH pa3lIUYHBIX MO3MLUH B
COTPYJIHUYECTBE;

* hopMynHpOBaTH COOCTBEHHOE MHEHHUE U TIO3HUIIUIO;

¢ JI0rOBapuUBATHCA U NPUXOAUTH K 06meMy PCUICHHUIO B COBMECTHOM ACATCIBHOCTHU, B TOM YHCJIIC
B CUTyalluH CTOJIKHOBCHUS UHTCPECOB,



Obyuarowuiics noiyyum 603MOACHOCMb HAYUUMbCAL:

* YYUTHIBATh U KOOPJAUHUPOBATH B COTPYTHUYECTBE OTIMYHBIE OT COOCTBEHHOM MO3UIIUN JPYTHX
JIIOICH;

* YUUTBIBATh pa3Hble MHEHUS U HHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
* IOHMMAaTh OTHOCUTEIBHOCTh MHEHUH U MOJXO0JI0B K PEILIEHHIO TPOOIJIEMBI;

* apryMEHTHUPOBATh CBOK IIO3ULMIO U KOOPAMHUPOBATH €€ C IO3UUUAMH IIAPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JAESITEITbHOCTH;

* 3aJaBaTh BOINPOCHl, HEOOXOJMMBbIE I OpraHU3allid COOCTBEHHOM JESATEIbHOCTH U
COTPYAHHUYECTBA C IAPTHEPOM;

®* OCYLICCTBIIATH B3aHMHBIN KOHTpPOJIb M OKa3bIBaTb B COTPYJHHUYCCTBEC HGO6XOIII/IMYIO
B3aMMOIIOMOIIb.

IIpeamerHsle:

- OpPpHUCHTHUPOBATLCA B ABJICHHUAX H 00BeKTax OKpy’Karomero Mupa, 3HATb TI'paHUlbl HX
IMPUMCHUMOCTH;

- IOHUMATh OTpeAeTICHUs PU3NICCKUX BEITUYMH U TIOMHUTH ONpPEeNsonme GopMyIbl;

- IOHUMAaTh KaKuM (1)H3PI‘-ICCKI/IM IIpUHOMUIIAM U 3aKOHaM MOAYMUHAIOTCA TC UJIM UHBIC O0O0BEKTHI U
SABJICHUSA ITPUPOIDLI;

- 3HAHWE MOJICJIM TTIOMCKA PEIICHUH I 3a/1a4 10 (PU3HKE;

- 3HATh TEOPETHYECKUE OCHOBBI MATEMATHKH.

- IPUMeYaTh MOJICH SIBJICHUN U 00BEKTOB OKPYXKAIOLIETO MHUPA;

- AHAJIM3UPOBATh YCIIOBUE 3a]1a4U;

- nepeopMyIUpPOBATH U MOJIETUPOBATh, 3AMEHATh UCXOAHYIO 3a7a9y APYToi;
- COCTaBJISATh IUIAH PEIICHUS;

- BBIIBUTATh U IPOBEPSTH NIPEIAracMble Il PELICHUS TUIIOTESbI;

- BJIaICTb OCHOBHLIMU YMCTBCHHBIMU OIICPpAlIUAMHA, COCTABIIAIOIMIUMU ITOUCK PCUICHUA 3ala4U.

Coaep:xxaHue NnporpaMMbl BHEYPOUHOM 1eSITeIbHOCTH
7 Kkaace
BBenenne. Brognoe 3anstue. Lenu u 3agaun kypca. TexHruka 6€30MacHOCTH.
Poab 3xkcniepuMeHTAa B dKM3HH YeJIOBEKa.

Teopus: I3yunth OCHOBBI TEOpHH noOrpemHocTted. llorpemHocTH npsIMBIX M KOCBEHHBIX
U3MEPEHMM, MAaKCHUMallbHas IIOIPEIIHOCTh KOCBEHHBIX W3MEPEHMM, Yy4eT IOrpEIIHOCTEN
U3MepeHuil mpu mnocTpoeHun rpadukoB. llpencraBienue pe3ynbTaTOB H3MEpPEHUN B (opme
TabIMI U TpadUKOB.

Ipaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTENH MPUMEHATH MPH BHIMOIHEHUN KCIEPUMEHTATbHBIX
3aja4, MPAKTUYECKUX padoT. (¢ HCmoIb30BaHueM 00opynoBaHus «Touka pocra)

Xapakmepucmuka OCHOBHBIX BUO08 OesiMeNIbHOCIU:



[TpuBOANTH TpUMEpPHl OOBEKTOB M3ydeHUs GU3UKU ((pusnueckue sBieHHs, HU3NYIECKOE TeJo,
BemecTBO, (usnyeckoe mosie). Habmromate u  aHanM3upoBaTh  (PU3MYECKUE  SBICHHS
(puxcupoBaTe U3MEHEHUSI CBOWCTB OOBEKTOB, CPAaBHUBATh UX M 0000maTh). Ilo3HakoMHUTBCS C
9KCIIEPUMEHTAIBHBIM METOJIOM HCClleioBaHusl npuponasl. COOpka mprOOpPOB M KOHCTPYKIHH.
Hcnonp30BaHne HW3MEPUTENbHBIX NPHOOPOB. BrINOIHEHHE 1a0OpPAaTOPHBIX M MPAKTHYECKUX
pabot. JlnarHocTuka M yCTpaHEHHE HEWCIpaBHOCTEH NpuOOpoB. BricTpamBanme rumore3 Ha
OCHOBAHMHU UMEIOIIUXCS TaHHBIX.

MexaHuka.

Teopus: PaBHOMepHOE U HEpaBHOMEpHOE ABMeHHe. ['paduueckoe mpeacTaBieHue ABUKECHHUS.
Pemenune rpadguueckux 3agad, pacdyer MyTH U CPEIHEW CKOPOCTH HEPAaBHOMEPHOTO JBHIKEHHS.
[Tonsitue muepuuu u uHepTHocTU. LleHTpoOexnas cuna. IlpuMeHeHne naHHBIX (U3HYECKUX
HOHSITUN B XKU3HEAEITEIbHOCTH YenoBeKa. Cuia ynpyrocTu, Cuia TpeHHUsL.

Ilpaxmuxa: VccnenoBanue 3aBUCHMOCTH CHJIBI YNPYrOCTH, BO3HHUKAIOUIEH B MNpPYXHUHE, OT
crenenu nedopMmanuu npyxkuHel. Onpenenenue kodpduimeHTa TpeHUs Ha Tpudomerpe. (¢
HCI0JIb30BaHUHEM o00opynoBanus «Touka pocray)

I/ICCJ'IG,I[OBaHI/Ie 3aBUCHUMOCTH CHJIbI TPCHUA OT CHUJIBI HOPMAJIbHOI'O JaBJICHHA.
Xapakmepucmuka OCHOBHbBIX 8UO008 0eAMENbHOCHIU!

Amnanu3s Tabmun, rpagukos, cxeMm. [Touck o0ObsicHeHusT HabMOAaeMbIM cOObITHAM. OmpeneneHne
CBOICTB IIpUOOPOB IO YEepPTEKaM U MOJEISIM. AHAIU3 BOZHUKAIOIIUX MPOOIEMHBIX CUTYaIUH.
N300paxkaTh CHUCTEMYy KOOpDAMHAT, BBIOMPATh TEIO OTCUYETAa W CBI3BIBATH €0 C CHUCTEMOM
KoopauHAaT. Mcnonp30BaTh CUCTEMY KOOPAMHAT JJI M3YYEHHS HPSMOJIMHEHMHOTO JABUKEHUS
tena. COopka mpuOOpPOB ¥ KOHCTPYKIMHA. Vcmonp30BaHUE HM3MEPUTENBHBIX MPHOOPOB.
BeinonHenne 1abopaTopHBIX W MPakTHUECKUX padoT (¢ MCMoJib30BaHHeM 000PyI0BAHHUSA
«Touka pocray). /luarHocTHKa M yCTpaHEHHWE HEUCIpaBHOCTEH mpuOOpoB. BricTpanBanue
TUIIOTE€3 Ha OCHOBAaHMM UMEIONIMXCA JaHHbIX. KOHCTpyWpoBaHHME U MOJEINPOBAHHUE.
BrinmonHenue 3agaHuil MO yCOBEPILIEHCTBOBaHUIO MpHOOpOB. Pa3paboTka HOBBHIX BAapHUAHTOB
onbIToB. Pa3paboTka M mpoBepka METOJUKU SKCIIEpUMEHTalbHON paboThl. PabGoTa B Manbix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT U  OOOCHOBBIBAIOT CBOE  pELICHHE, JIEHCTBUS.
[IpencraBineHne pe3ynbTaToOB MapHOW, IPYNIOBOM JEATEIBHOCTH. Y4acTHE B JAHAIOre B
COOTBETCTBHUHU C MIPaBUJIAMU PEUEBOTO MOBEICHUSI.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH Ilackans, ruzpocTathdeckoe AaBiieHHE, COOOMIAIOIINEcs
COCY/bl, TUIPABINYECKUE MAILIUHBI.

IIpaxmuxa: 3a0auu: BHITAIKHBAIOIIAS CHJIAa B Pa3IUYHBIX CHCTEMax; MPUOOpPHI B 3agadax
(cooOmmaromnmecs: COCyibl, TMIPABINYECKAC MAIIMHBI, PblUard, OJOKH). DKCIEPUMEHTAIbHBIC
3aaHus:

l)usmepenue cunbl Apxumena, 2)U3MEepeHHE MOMEHTA CHIIbI, JEHCTBYIOIIErO Ha pbIYar,
3)uzmepenue

pa6OTBI CHJIBI YIIPYTrOCTHU MpU IOABEME I'py3a € MOMOIINBIO IMOABUKHOI'O HJIM HEIIOABHIKHOT'O
6noka.(c ncnosib30BaHueM ooopyaoBanus «Touka pocray)

Xapaxmepucmuka OCHOBHbBIX 8UO008 0eIMEeNbHOCHIU!

Ananmu3 Tabnun, rpadukos, cxem. [louck oObsicHeHus HabmomaemMbpIM coObITHAM. COOpKa
npubOpoB M KOHCTpyKIMid. Mcmonb3oBaHMe uW3MEpHUTENbHBIX NpuOOpoB. BrimonaHeHue
1a00paTOPHBIX M MPAKTHYECKUX padoT. JIlnarHocTika M yCTpaHEeHUE HEMCITPABHOCTEH MpuOOpPOB.
BricTpanBanue TUIOTE3 Ha OCHOBAaHMHM HMEIOMIMXCS JaHHbIX. KoOHCTpympoBaHue u



MoaenupoBaHue. Pabora B ManbIx rpynmnax. AHaTU3UPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
peuienue, naedicTBus. [IpencraBieHne pe3ynbTaTOB MapHOM, TPYIIIOBOM AEATEIBHOCTH.
[TonroroBka cOOOIIEHUH M [OKJIAI0B. Y4acTHe€ B JAMAJIOre B COOTBETCTBUHU C IIpaBHJIaMU
PEYEBOTO MOBEACHUSL.

Craruka.

Teopus: bnok. Ppiuar. PaBHOBecuMe TBEpABIX TeEJI. YCIOBUS PABHOBECHUS. MOMEHT CHIIBL.
[IpaBmiio momentoB. LlenTp Tskectu. lccnenoBaHue pas3IMYHBIX MEXAaHHMUYECKUX CHCTEM.
KoMOuHupoBaHHBIE 3371a41, UCTIONB3YS YCIOBUS PABHOBECHUS.

Ilpaxmuxka: VI3roToBineHne paboTaromeil cucTeMbl OJI0KOB.
Xapakmepucmuka 0CHOBHBIX 8UO08 0EeAMENbHOCIU.

Amnanu3 tabmnui, rpadpuko, cxem. [Touck oObsIcHeHHUS HaOIIOJaeMBIM COOBITUAM. OmpeneeHne
CBOMCTB IIPHOOPOB IO YEePTEKAM M MOJCISIM. AHAIN3 BO3HUKAIONMUX MPOOJIEMHBIX CUTYAIUH.
Habmionate geiicTBue mNpocThiX MexaHu3MoOB. [lo3HakKOMUTBCS C (U3HUECKOH MOJIEIbIO
«abcomoTHO TBEPAOE Tenoy». Pemars 3amaun Ha MpUMEHEHHE YCIOBUs(TIpaBUIIa) PAaBHOBECHUS
piyara. [lpuMeHsTh ycnoBue (MpaBUIIO) PABHOBECHS phluara Ajis OOBSCHEHUS JEHCTBUS
Pa3IUYHBIX HMHCTPYMEHTOB, HCIIOJIb3yeMbIX B TeXHHKE M B ObITy. COOpka mpubOpoB u
KOHCTpYKIUH. Vcnonp30BaHuEe HW3MEpPUTENbHBIX NPUOOPOB. BrimonHeHue naboOpaTopHBIX U
MpakTUYecKuX padot. JlnarHocTuka M ycTpaHEHHWE HEUCIpaBHOCTEN MpuObOpoB. BricTpanBanue
TUIIOTE3 Ha OCHOBAaHMM MMEKOUMXCS JAaHHbIX. KOHCTpyHpoBaHME U MOJEIUPOBAHUE.
BrimonmHeHne 3aaHUil IO YCOBEPIICHCTBOBAHHMIO MPHOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka u mpoBepKa METOUKU HKCIIEPUMEHTAIbLHONU PaboTHI.

Pabora B manbix rpynnax. AHaIUM3UPYIOT, BbIOMPAOT M OOOCHOBBIBAIOT CBOE pEIEHUE,
neiicrBus. IlpencraBneHue pe3ylnbTaToOB IapHOW, TpYyNIIOBOM JAesaTenbHOCTH. lloaroroska
cooOuieHnit 1 1oKi1aa0B. OCyIECTBISIOT CAMOOLIEHKY, B3aUMOOLICHKY J€ATEIbHOCTU. Y4acTue
B IMAJIOTe B COOTBETCTBUU C IIPAaBUIIAMH PEUYEBOT0 NIOBEICHUS.

8 ki1ace

TenJioBble sIBJIEHUS.

TemmoBoe pacmmpenue tei. [Iponeccsl MIaBIeHUs U OTBEpICBaHUs, UCTIAPEHUS U
KOoHJleHcauuu. Temnonepeaayda. BnaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. Habmonenue TtasHus jibaa B Boje. 2. CKOpPOCTH HCMApEeHHs Pa3iHYHbIX
xugakocted. 3. TernoBsie ABUTATENN OYAYIIETO.

Jlabopamopnuie pabomsl (¢ ucnoab30BaHneM odopynoBanus «Touka pocra»): 1. I3mMenenus
JUIMHBI Tella MpH HarpeBaHUMM M oxJaxjaeHuu. 2. OmiuBKa napa@uHOBOrO cojfaTHka. 3.
Habmonenue 3a mnaBnenueM Jipga 4. OT 4ero 3aBHCHUT CKOPOCTb MCHApEHUs XKUIKOCTU? 5.
HaOmnroneHue TennonpoBoJHOCTH BOABI M BO3AYXA.

Xapaxmepucmuka OCHOBHbBIX 8UO008 0eIMEeNbHOCHIU!

CamocrosTenbHO (OPMYIHPYIOT IO3HABATEIbHYIO 3aJauy. YMEIT C IOMOIIbIO BOIPOCOB
noObIBaTh  HefocTaroulyto uHpopmanuoo. Mcnonp3oBaHue HM3MEpUTENbHBIX — MPHUOOPOB.
BoimonHenne 1mabopaTopHBIX M NpPaKTUYeCKUX paboT. JlmarHoctmka W ycTpaHeHHe
HEUCHpaBHOCTEN mpubopoB. BricTpanBaHMe TUIOTE3 HAa OCHOBAHWU HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBanue 1 MOAEINPOBAHHUE.

BrinonHenue 3agaHuii MO YCOBEPLICHCTBOBAaHHMIO MPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIWKH SKCIEPUMEHTaIbHOM paboThl. PabGoTa B Mambix
rpynnax. AHAJIM3UPYIOT, BBIOMpPAIOT U  OOOCHOBBIBAIOT CBOE pEUICHHE, JICHCTBHSL.



IIpencraBnenue pe3ynbTaTOB IIAPHOM, TIPYNIIOBOM JACATEIBHOCTH. Y4YacTHEe B Juajore B
COOTBETCTBUH C IIPAaBUJIAMH PEYEBOTO TIOBEICHUS.

DJIeKTPUYeCKHUE SABJICHUS.

Muxpomup. Mogenu aroma, cymecrtsoBasume 10 Hayana XIX. McTtopust OTKpBITUS U ACUCTBUSA
rajpBaHUYecKoro sneMeHTa. Mcropus co3manus snexkTpogopHoil mammubl. OmnelT Bosbra.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnosib3oBaHueM ooopyaoanusi «Touka pocray)
1. Mogenu atromoB. 2. ["'aibBaHUYECKHE AIEeMEHTHI. 3. DieKTpodopHOit
MamuHbl. 4. OneiTel BonbTa v ['ansBanu.

Jlabopamopnule pabomei: 1. Co3qanue raJbBaHUYECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEACTB. 2.
ONEeKTpUYECKU TOK B )KUIKOCTAX CO3AAHUS «30JI0TOTO KIIFOUUKAY .

Xapakmepucmuka OCHOBHBIX BUJOB ACATCIBbHOCTHU:

VYpaBisoT CBOEH MO3HABATEIbHON M y4e€OHOW MAESITENbHOCTHIO MOCPEACTBOM IOCTAHOBKHU
HeNnel, IUIAaHUPOBAaHUS, KOHTPOJIA, KOPPEKLHUU CBOUX JCUCTBUH M OIEHKH YCIEIIHOCTH
ycBoeHus1. CpaBHHMBAIOT CIOCOO W peE3ylbTaT CBOMX JCHCTBUHA C 0Opa3loM - JIUCTOM
conpoBoxkaeHus. OOHapykuBalOT OTKJIOHEHUS. OOAYMBIBAIOT TNPUYUHBI  OTKJIOHEHHIA.
OCyIIECTBISIFOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb. VICIoNIb30BaHNEe N3MEPUTEIIBHBIX ITPHOOPOB.
BremmonHenne 1a0opaTOpHBIX M MpakTUYecKuxX pabor. JluarHocthka W ycTpaHEeHUE
HGHCHpaBHOCTCﬁ HpI/I60pOB. BI)ICTpaI/IBaHI/Ie THUIIOTE3 HA OCHOBAHUU UMCIOIIUXCA HJaHHBIX.
KouncTtpynpoBanue 1 MoAeIupOBaHHUE.

BHeKTPOMaFHI/ITHLIe fIBJICHUA.

MaruutHoe mone B BewiecTBe. MarnutHas aHomanus. MarautHele Oypu. PasHoBHIHOCTH
AIIEKTPOU3MEPUTENIBHBIX TPHOOPOB. Pa3HOBUIHOCTH 3EKTPOIBUTATENIEH.

Hemoncmpayuu (¢ ucnonab3oBanneM ooopynoBanusi «Touka pocrar): 1. HarmsgHocts
IIOBECACHNS BCIICCTB B MArHuTHOM IIOJIC. 2. Hp€3€HTaIII/II/I 0 MAar"HuTHOM II0JiE 3eMJIH U O
MarHuTHBIX Oypsx. 3. JleMOHcCTpanusi pa3HOBUIHOCTEH 3JIEKTPOM3MEPUTENBHBIX MPHOOpOB. 4.
HarnsaHocTs pa3HOBUAHOCTEN JIEKTPOJABUTATENEH.

Jlabopamopnvie pabomei: 1. MccnenoBanue pa3IuyHbIX 3JEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHBIX 8UO08 0EAMENTbHOCIU.

VYhpaBisoT CBOEH TMO3HABAaTEIBbHONM M y4eOHOW MESITENbHOCTHIO TOCPEIACTBOM TOCTAHOBKHU
ueseil, MIaHUPOBAHUSA, KOHTPOJIS,, KOPPEKUHMHU CBOUX JACHCTBUH U OLIEHKH YCHEIIHOCTH
ycBoeHus. CpaBHHMBAIOT CMOCO0 W peE3ynbTaT CBOMX JCHCTBUHA € 00OpaslmoM - JUCTOM
conpoBoxacHus. OOHapyKHMBalOT OTKJIOHEHUS. OOAYMBIBAIOT TMPUYUHBI  OTKJIOHEHHIA.
OcCy1ecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJb.

Onruyeckue ABJICHUA.

Hcrounnku cBeTa: TEIJIOBBIE, JIOMUHECIICHTHBIC, MCKYCCTBEHHBIE. M3roToBieHue Kamepsl -
00CKypa W HCCIIeIOBaHHE W300paXKEHHUsSI C MOMOIIBI0 MOJEIH. MHOTOKpaTHOE H300pakeHue
MpeAMeTa B HECKOJIbKUX TUIOCKHUX 3€pKajiax. M3roToBUTh MEPUCKOI U C €ro MOMOIIbIO POBECTU
HaOmroneHus1. [lpakTuyeckoe WCHONB30BAaHWE BOTHYTHIX 3€pKajl. 3pUTENbHBIC WIUTIO3HH,
MOPOKIAEMBbIE TIPEIOMIIEHUEM CBeTa. Mupaxu. Pazsutue BoJIOKOHHOM onTUKU. Mcrionb30BaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoib3oBanueM ooopyroBanusi «Touka pocra)

1. PaznuuHble HCTOUYHUKH cBeTa. 2. 300paxkeHue npeaMeTa B HECKOJIbKUX



IUIOCKUX 3epKanax. 3. M3o0paskeHne B BOTHYTHIX 3epkanax. 4. Mcmonb30BaHHE BOJOKOHHOM
ONTHKHU. 5. YCTPOUCTBO (poTOAIIapaTOB, KHHOIPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopnvie pabomui.: 1. I3roTOBIEHHE KaMephl - 00CKypa U UCCIIel0BaHUE U300pakeHus ¢
nomouibto Mozenu. 2. Ilpakruueckoe mnpumMeHeHHE IUIOCKUX 3epkai. 3. IlpakTtuueckoe
UCIIOJIb30BaHUE BOTHYTHIX 3epkail. 4. M3roroBineHue nepuckona ¥ HaOMIOJEHHUS C MOMOIIbIO
MOJIEIIN.

Xapakmepucmum OCHOBHbBIX 8UO008 0EAMENbHOCHIU!

VrpaBisioT cBOEH IO3HABAaTEIbHOM M Y4eOHON JEATeNbBHOCTBIO IOCPEICTBOM IOCTAHOBKU
Lee, IUIAHUPOBAHUs, KOHTPOJIA, KOPPEKLUMH CBOUX JACUCTBUH U OLIEHKU YCIEIIHOCTH
ycBOeHMs. BblaensioT u GopMynupyroT MO3HABaTENbHYIO 1L1€b. BBIAENAIOT KOJIMYECTBEHHBIE
XapaKTEePUCTHKN OOBEKTOB, 33JaHHBIC CJIOBaMHU. [IpUHUMAIOT IO3HABATEIbHYIO LENb |
COXpaHSIOT €€ IpPU BBINOJHEHUM Y4eOHbIX aAelcTBuil. Oco3HaOT cBoM JeWcTBus. Mmeror
HaBBIKM KOHCTPYKTUBHOTO OOIICHHUS B MAJIBIX TPYIIaX.

YesoBek 1 pupoaa

ABTOMaTHKa B Hamlel >ku3Hu. [IpruMepsl HCIONb30BaHNsS aBTOMAaTHYECKUX YCTPOWCTB B HAyKe,
Ha mpou3BojacTBe U B ObiTy. CpenctBa cBs3u. Pagno u TeneBujeHue. AJbTEpHATHBHBIC
WCTOYHUKHU dHepruu. Bumsl snexrpoctanmii. Heo6xoauMoCcTh 3KOHOMUU MPUPOJHBIX PECYPCOB
Y HCIOJb30BAHMS, HOBBIX SKOJIOTMUHBIX M Oe30omacHbIX TexHosiorui. Hayka m Ge3omacHOCTh
JIIOZIEH.

Jemoncmpayuu: 1. poroMarepuansl U ClIaabI IO TEME.
Jlabopamopuvie pabomul.: 1. I3yuenune AeCTBUNA CPEACTB CBS3H, PAIUO U TEICBUICHHUS.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesTMENTbHOCIIU.

CamocrosTenbHO  (OPMYIUPYIOT [O3HABaTEIbHYIO 3a3Jady. YMeET (WIM pPa3BHBAIOT)
CIIOCOOHOCTH C TMOMOIIBIO BOIIPOCOB J100bIBATh HEIOCTAIOILYI0 HH(POPMAIHIO.

9 kjacc
Kunematuka

CrniocoObl onucanusi MexaHuueckoro asumxeHus. Cucrema orcuera. [IpsMonnuHeliHoe ABHKEHUE.
IIpsMONMHENHOE pPAaBHOMEPHOE ABMXKEHUE II0 IIJIOCKOCTH. llepemelnieHne U CKOpPOCTb IpU
PaBHOMEPHOM TMPSMOJMHEHHOM JBMKEHHUHM IO IJIOCKOCTU. OTHOCUTENBHOCTh JIBUKEHUS.
Cnoxenue nawkeHuid. IIpuHIMN He3aBUCHMMOCTH [BWKeHUH. KpuBOIMHENHOE ABM)KEHHE.
JIBukenue Tena, OpOILIEHHOTO MOJ YIJIOM K TOpU30HTY. PaBHOMepHOE JBMXKEHHE IO
OKPYXHOCTH. YTiIoBasi ckopocTh. [lepron u yactora BpameHus. CKOpOCTb M YCKOPEHHUE NpU
PaBHOMEPHOM JIBH’)KEHHH 110 OKPYKHOCTH.

Jlabopamopnuvle pabomoi(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
W3ydeHue ABMKEHUSI CBOOOTHO MAJIAIOIIETO Tea.

N3yuenue ABUKEHUS 110 OKPYKHOCTH.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBMIKEHHUS INMPH UCIOJIb30BAaHUHU TpeHaxepa «OeroBas
JIOPOKKay.

HcTtopuueckasi peKOHCTPYKIMS ONBITOB [anuies Mo OmpelneieHuI0 YCKOPEHUs: CBOOOIHOTO
NajieHus Tel.

[TpunIUIB paboTH TPUOOPOB TSI U3MEPEHHUSI CKOPOCTEH U YCKOPEHHIA.



HpI/IMeHeHI/Ie CBOGOI[HOFO maacHusA AJjid U3MCPCHUS pCaKIIUU YCJIIOBCKA.
Pacuer TpaekTopun IBUKEHM IEpcoHaxen pacckazos P.Pacmo.

Xapakmepucmuxa OCHOBHbIX BUO008 OesmelbHOCMU. YTCHUE W OOCYXJIEHUE TEKCTa CcTaTei
UHTEPHET-CATOB, OOCYKIEHHE JOKIAJOB M TNPE3EHTALMH, COCTaBICHHE M pEIICHHE 3ajad,
o0cyxaeHue crnoco6oB pemieHus (moaroroska k OI'D no duzuke).

JAnnamuka

WNuepunanpuele cuctembl orcuera. Cuna. 3akoHsl HproToHa. J[BUkeHue Tena moj JeicTBHEM
HECKOJIBKUX CHWJI. [IBMKEHME CHUCTEMBI CBA3aHHBIX Tel. J[MHaMUKa pPaBHOMEPHOIO JIBHYKEHUS
MaTepUaJIbHOM TOYKHU MO OKpPYKHOCTH. Kitacchl cuil. 3aKOH BCEMUPHOTO TATOTeHUs. IBuxkeHue
m1aHeT. MickycCTBEHHBIE CITyTHUKH.

Conneunas cucrtema. Mctopus pazButus npeactasieHuii o Beenennoit. CtpoeHue U 3BOJOIUSA
Bcenennon.

Jlabopamopnule pabomoi(c Mcmob30BaHneM 06opynoBaHus «Touka pocTay):

W3mepenre Maccel Telna C HCIOIB30BAHUEM BEKTOPHOIO pas3jiokeHus cuibl. M3ydenue
KMHEMaTUKU M JAMHAMUKH PABHOYCKOPEHHOTO JABM)KEHHUS (Ha mpumepe mamuHbl ATByna). U
3y4YCHUE TPEHUS CKOJIbKCHHUS.

HpuMeprle membsl NPOEeKNHbLX U UCCIe008amenbCKux pa60m:

HCTOpI/ILIeCKaﬂ PEKOHCTPYKIHA OIIBITOB KYJIOHa 1 AMOHTOHA 110 OMpCACIICHUIO BCIIMYNHBI CHUJIbI
TPCHUS CKOJIbKCHHA. HepBbIe HCKYCCTBCHHBIC CITYTHUKU 3emnn.

Kak oTnm4aroTcs MEXaHHYSCKHE IMPOLECChI HA 3emiie OT MEXaHUYCCKUX IIpoIECCOB B KocMoce?
Tema CoaHedHOU CHUCTEMEL. OTKpBITI/ISI Ha KOHYHUKCE IICpa.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU: YTeHHe U O0OCYXKJEHHEe TEeKCTa cTraTel
UHTEPHET-CATOB, OOCYXICHHE JOKIAIOB U TPE3CHTAIMd, COCTABJICHUE M PEIICHHUE 3a7ad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

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

Umnynec. VM3MeHeHue ummynbca MarepualibHOM Touku. Cuctema Ten. 3akOH COXpaHEHUs
UMITYJIbCA.

HpuMeprze membsl NPOEeKMHbLX U UCCIe008amenbCKux pa60m.‘

PeaktuBHoe nBmxkenune B mnpupoae. PaccnepoBanume [TII ¢ momomiplo 3aKOHa COXpaHEHUS
MMITyJIbCA.

Xapakmepucmuxa OCHOBHBIX 6UO008 OesmelbHOCIU. YTeHHe W OOCYXJIEHHWE TEeKCTa CcTaTel
WHTEPHET-CATOB, 00CYXJICHUE MOKJIA0OB U TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D mo duzuke).

CraTuka

PaBHOBecue Tena. MOMEHT cuiibl. Y CJIOBUSI paBHOBECHS TBEPIOTO Tena. [IpocThie MEXaHU3MBI.
Jlabopamopnvle pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
OrnpeziesieHre MEHTPOB MACC PA3IUIHBIX TeJ (TPH CIocooa).

IIpumepnvie memvl NPOSKMHBIX U UCCTEO0BAMENLCKUX PAOOM:

[IpuMeHeHHEe TPOCTBIX MEXAaHHU3MOB B CTPOMTENBCTBE: OT 3EMJIIHKH J0 HebOockpeoda.
HccnenoBaHnre KOHCTPYKLIMU BEJIOCHIIEAA.



Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEeHHE TeKCTa cTaTel
UHTEPHET-CATOB, OOCYXKIEHHE JOKJIAJOB WM TPE3CHTAIUH, COCTABICHUE M pEIICHUE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Mexannuyeckue K0J1e0aHUA U BOJIHDI

Mexannueckue konebanusa. I[IpeoOpa3zoBaHue »HHEPruM MpPU MEXaHUYECKUX KOJIeOaHUSX.
MaremaTnueckuii U TNPYXUHHBIM MaATHUKU. CBOOOJHBIE, 3aTyXaroIIME€ M BBIHYKICHHbBIC
kosnebanus. Pezonanc. Mexanndeckue BoJHbL. J[JTMHA U CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
W3ydeHne koneOaHui HUTSIHOTO MasiTHUKA.

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaJIbHbIe HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesimelbHOCMU: YTCHHEe U OOCYXKJICHHUE TEKCTa CcTraTei
UHTEPHET-CAUTOB, OOCYKIEHHE [OKJIAJOB M TPE3EHTAlMH, COCTaBICHHE M pEUICHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

BJICKTPOMaFHI/ITHbIe K0J1e0aHHUS U BOJIHbI

[TepemenHsbIi nekTpudeckuii TOK. KoebaTenbHbIi KOHTYp. BoIHYKIeHHBIE U CBOOOAHBIE DM
Kosiebanusi. DM BOJHBI U X CBOMCTBA.

HpuMeprle membsl NPOEeKMHbLX U UCCIe008amenbCKux pa60m:

[TpuHuMnel paavocBsi3un M TeneBujeHUsA. BiusHue DM u3nydyeHMil Ha KUBbIE OPraHU3MBL
N3roroBneHne yCTaHOBKH JUIsl IEMOHCTpAMK onbITOB 1o OMMU.

OnexktpoMarautHoe uznydenne CBY-neun. Mcropuueckast peKOHCTPYKIUS ONBITOB AMIIEpa.

Xapakmepucmuka OCHOBHBIX BUO008 OesamelbHOCMU. YTeHHe W OOCYXJIEHHE TEeKCTa cTaTrel
MHTEPHET-CATOB, 00CYXJIE€HHE MOKJIAaJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemeHus (moarotrorka k OI'D mo dusuke).

OnTuka

Hcrounnku cBera. [leficTBus cBeTa. 3aKOH MPSIMOJIMHEWHOIO PacHpOCTPaHEHHUs CBETAa. 3aKOH
oTpaxkeHus ceta. [locTpoenne n300paxxeHui B MIIOCKOM 3€pKaje.

3aKOH IPEJIOMJIEHUsl CBETa Ha IUIOCKOM TpPaHULE JBYX OJHOPOIHBIX IPO3PAUHBIX CpEN.
[Tpenomnenue cBera B npusme. Jucnepcust cBeta. SIBjaeHNEe MOIHOTO BHYTPEHHErO OTPaXKEHUS.
JIunzel. Tonkue nuH3bL. [locTpoeHne n300paxkeHni, CO31aBaeMbIX TOHKUMH JHH3aMu. [na3 u
3penue. Onrtuyeckue npudopkI.

Jlabopamopnule pabomei(c ucnoab3oBanueM odopyaoBanus «Touka pocray):
DKcIepuMeHTalbHask MPOBEpPKa 3aKOHA OTPAKEHUSI CBETA.

N3mepenne nokazarenst NpeoMIICHUS BOJBL.

N3mepenne GoKyCHOTO pacCTOSTHUS COOMPAOIICH JTNH3HI.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropus uccnenoBanus CBETOBBIX SIBIICHUU.

Hcropuueckas peKOHCTpyKLMs Teseckona [Manutes.

H3roroBienune Kajneigockomna.



Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEeHHE TeKCTa cTaTel
UHTEPHET-CATOB, OOCYXKIEHHE JOKJIAJOB WM TPE3CHTAIUH, COCTABICHUE M pEIICHUE 3ajad,
obcyxaeHue crnoco0oB perienus (moarororka k OI'D o puzuke).

Pduszuka aToMa 1 AaTOMHOI0 gapa

Crpoenue aroma. ITornomenue u ucryckanue cBeta aromMmamu. Onrtuyeckue crekTpbl. OnbIThI
Pesepdopna. Ilnanerapuast mozaens aroma. CTpoeHHE aTOMHOTO siipa. 3apsiioBOE U MacCOBOE
yucna. SlaepHele CHIIbl. DHEprusi CBA3M ATOMHBIX siep. 3aKOH paJMOAKTHBHOIO pacraja.
Anbda- u Oera-pacnanel. [IpaBuna cmenienus. Snepusie peakuuu. JleneHue U CUHTE3 SAEp.
SAnepnas suepreruka. Vicrounuku sHepruu CosHua u 3Be3a. Pervcrpanus saepHbIX U3ITy4eHU.
BnusiHue pannoakTHUBHBIX M3Iy4EHUI Ha JKUBbIE OpraHu3mbl. Jlo3uMeTpus. DKOJIOrMYecKHe
IpoOJIeMBI SIIEPHOM SHEPreTUKH.

Ipumepnvie membl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
Hcropust uzydeHus atoma.

N3mepenne KI1/] conneunoit 6arapen.

HeBuaumbie u3nydeHus B CIIEKTPE HATPETHIX TEIl.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesmelbHOCMU. YTCHHE W OOCYXJICHHWE TEeKCTa cTaTtel
UHTEPHET-CAUTOB, OOCYKIEHHE JOKJIAJOB M TPE3EHTAlMH, COCTaBICHHWE M pEUICHHE 3ajad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®opmbl opranu3anuyu 06pa3oBaTe/ILHOIO NMpolecca:
- TPYIIIOBas;

- UHIUBH Ty aJIbHAs;

- (hpoHTaNBHAS.

Beaymue TeXHOJIOTUH:

Hcnonp3yloTcss 3JIEMEHTHl CIEAYIOIIMX TEXHOJIOTWH: MPOEKTHAas, MpOOJIEMHOT0 OO0y4yeHus,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOTO MBIIUIEHUS, NpOOJIEeMHOro Auajora,
UrpoBasl.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

BCI[YH_[I/IMI/I MCTOdaMH O6y‘{eHI/I}I SABJIAKOTCA: IIaCTI/I“IHO'I'IOI/ICI(OBOI\/’I., MCTOA MAaTCMAaTHYCCKOI'O
MOACIINPOBAHUA, aKCMOMATHYECKUM METO]I.

DopMbI KOHTPOJIA:
Tak Kak 3TOT Kypc SIBJISETCS IOTOJHUTEILHBIM, TO OTMETKA B OajjlaX HE CTaBUTCH.

VYyamuiics yduTcs OIEHHBaThb ce0sd M JPYyruX caM, 4YTO I[IO3BOJISIET pa3BUBAaThb YMEHUS
caMOaHajiM3a M CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITENIbHOCTH, KaK CBOWCTBY JIMYHOCTH
y4damerocsi. BpIsiBI€HME NPOMEKYTOUHBIX M KOHEUYHBIX PE3YyJIbTAaTOB YUYalIUXCS IPOUCXOJIUT
yepe3 MPaKTHUECKYI0 JeSTeTbHOCTh; 3aUueTHbIe paboThI:

* TeMaTudeckas MoJ0OpKa 3a7ad Pa3IMyHOTO YPOBHS CIOXKHOCTU C MPEJICTaBICHHEM Pa3HBIX
METOI0B pereHus B BHUJIE TEKCTOBOI'0 AOKYMEHTA, npe3eHTanuu, (Jmui-
aHMMAIHH, BUIEOPOJINKA WU WED - cTpaHHIbl (caiiTa)

* BBICTaBKa [TPOEKTOB, MPE3CHTALINN;



¢ ACMOHCTpalnusa 5KCIICPUMCHTA, KauyeCTBEHHOM 3aa4ud ¢ Ka4CCTBCHHBIM (yCTHBIM nin B BHUAC
MNpUJIOXKCHUA, B TOM YHCIIC, HpCSeHTaHHGﬁ) OIIMCaHUEM IIpoHecCca Ha 3aHATHUU, (beCTI/IBaJ'Ie
9KCIICPUMCHTOB, (1)I/I3I/I‘-ICCKI/I€ OJIMMIIHMAIbI.

KaﬂeHHapHO-TeMaTI/I‘leCKOC IIAHUPOBaHUE 7 KJaace

Ne
/o

Hara
MPOBEJICHUS
Ilnan | dakr

Tema ypoka

Hcenonb3oBanue
000py10BaHUSA
LHEeHTpa
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTel
«Touxka pocray»

IIpUMEYaHue

1. Beenenue (14)

BBognoe 3anstue. Llenun m 3agaum | Komneroreprnoe

1 Kypca. TexHuka 6€30macHOCTH. o0opynoBaHue

2. Poaib DkciepuMeHTa B sKM3HU Yes1oBeka (34)
Cucrema eMHULL, TIOHATHUE O KommerotepHoe

2 MPSIMBIX M KOCBEHHBIX U3MEPEHUSIX | 000pyJoBaHUE
Du3nuecKuil HIKCIIEPUMEHT. O6opynoBanue  Jyist
Bunsl pusndeckoro skcrepuMeHTa. | J€MOHCTpAIHii
[orpemrHocTs n3Mepenus. Bunpr
MOrpenHocTer n3mMepenus. Pacuér

3 MOTPENTHOCTH U3MEPEHUSI.
JlaboparopHas padora ObopynoBanue s
«3mepenne o0bema TBEpAOTro 1abopaTopHbIX paboT
tenay. [IpaBuna opopmieHus U YYEHHUYECKHX

4 n1abopaToOpHON pabOTHI. OTBITOB

3. Mexanuka (84)

PaBHOMEpHOE 1 HEpAaBHOMEPHOE

O6opynoBanue st

5 JIBUKEHUS. 1abopaTopHBIX paboT
" €HHYECKUX
I'pacdnueckoe npencraBieHne ya
ombiToB  (Ha  0Oasze
6 JIBHOKEHUS.
KOMIIJIEKTOB ISt
Pemenue rpaduueckux 3aaay, 0rs)
pacuer myTu U CpeHeH CKOpoCcTH
7 HEPaBHOMEPHOTO JIBHKCHHSI.
[ToHATHE MHEPLIUU U UHEPTHOCTH.
8 I{enTpoOexxHas cuia..
Cuia ynpyrocTH, Cuiia TpeHHs O6opynoBanue ams
1abopaTopHbIX paboT
JlabopaTopHas pabota patop p
u YYEHHYECKHX
«MccrnenoBanue 3aBUCUMOCTH
o onblToB  (Ha  0Oaze
CHJIBI YIIPYTOCTH, BO3HUKAIOMICH B
KOMIIJIEKTOB TUTST
NpY>XHUHE, OT CTENeHU AedopMariu o)
10 MPYKUHBD.
JlabopaTopHas pabota
«Omnpenenenne kodppuIreHTa
11 TpEHUs Ha TPHOOMETPE».
12 JlaboparopHas pabota OO6opynoBaHue ams




«HccrnenoBanre 3aBUCUMOCTH 1a0opaTOPHBIX padoT
CHWJIBI TPEHUS OT CHJIBI u YUEHUYIECKUX
HOPMaJIbHOTO JIABJICHUSD. OTIBITOB
4. 'mapocraTuka (124)
13 [TnotHOCTh. 3amaua naps I'epona O6opynoBanne  Jist
N €MOHCTpaLHi
Pemenue 3a1a4 noBeILIEHHON a pal
CJIO)KHOCTH Ha pacueT MIOTHOCTH
14 BEIIECTBA.
Pemrenue 3amgad moBLIIEHHON O6opynoBanne  JIst
15 CJI0)KHOCTH JIEMOHCTpaLui
JlaBiieHue XKUIKOCTH U ra3a. 3aKoH
16 [Mackans
17 CooOmiaromumecs CoCybl.
JIaboparopHast pabota O6opynoBanue st
18 «M3roroBnenue Mmoaenu (poHTaHa» | Ja0OPATOPHBIX PadoT
u €HUYECKHIX
JIaGoparopHas paboTa ya
onpiToB  (Ha  0aze
19 «M3roroBnenue moaenu (hoHTaHa»
KoMIuteKToB Jiy1st OI'D
3akoHn [lackans. [laBienue B
KHUJKOCTAX U razax.
['anpaBnuyeckre MaluHEIL.
20 CooOmaromuecs CoCybl.
Brrtankuparomiast cuna. 3akoH O6opynoBanne  Jist
21 Apxumena. JIEMOHCTpAIil
JlabopaTopHas paboTta O6opynoBanue st
«BplsicHeHUE yCIOBHS MIaBaHUS 1abopaTopHbIX paboT
TE. " YICHUYICCKUX
22 ONBITOB
bnok 3agau Ha 3akoH [lackans, O6opynoBanue  JUIst
23 3aKOH ApXuMena. JIEMOHCTpALil
biox 3ama4g Ha 3axoH Ilackans,
24 3aKOH ApXumena.
5. Cratuka (104)
25 Bbiok. Peruar. ObopynoBanue ISt
€MOHCTpaLHil
PaBHoBecue TBepabIx Ten. MomeHT a part
26 cwibl.IIpaBuio MOMEHTOB.
Hentp Tsxectu. HccnemoBanme | O6opynoBanue — aJis
27 Pa3TMYHBIX MEXAaHUYECKUX CUCTEM | IEMOHCTpPAIIHA
Kom0OunupoBanHble 3a1auu,
28 WCIIOJIB3YS YCIIOBHSI PABHOBECHSL.
Kom0OunnpoBanHble 3a1auu,
29 UCIIOJIB3YS YCTIOBUS pAaBHOBECHS
JlabopaTopHas pabota O6opynoBanwue st
«U3roToBnenue padoraromieit nabopaTopHBIX paboT
30 cucteMbl 0J10K0BY». OdopmMiieHne u YYCHHYECKHUX




paboTHI.

onbpITOB  (HA

PaGora Hax npoekToM «BIIOKM».
JlaGopaTopHas pabora
«U3roToBnenue padoraromieit

Oaze
KoMIuIekToB 11t OI'D

31 CUCTEMBI OJIOKOBY.
JIaboparopHast pabota ObopynoBanue is
«HM3roroBnenue paboTaroiei 71a00paTOPHBIX padoT
CHCTEMBI OJIOKOB. u YUEHUYIECKUX
32 OTIBITOB
33 Odopmnenne paboTHI. KommerorepHoe
34 3ammra MpoeKTOB. o0opynosanue
KasiengapHo-reMaTnyeckoe njaHupoBanue 8 kiace
Ne | Jlara Tema ypoka Hcnoab3oBanne prUMeYaHue
n/1 | pOBEACHUS odopynoBaHust
Ilnan | Pakr 1enTpa .
ecTeCTBEeHHOHAYYHOIi
U TeXHOJIOTHYeCKOM
HAINIPaBJIEHHOCTEHl
«Touka pocra»
1. BBenenue (14)
Beognoe 3amstume. llenm u | Komnberoreproe
3a/1a4uu Kypca. TexHuka | 06opyaoBaHue
1 0€30MaCHOCTH.
2. TenuioBble siByienus (12 u)
Pa3znoobpaszue temioBbiXx | KoMmnberlorepHoe
apieHui. TernoBoe pacimupenue | 00opymoBaHue
2 TENl.
JIaGoparopHas pabota O6opynoBanue ams
«3mMeHeHust UIMHBI Tea Ipu 1abopaTopHbIX paboT
HarpeBaHuU U OXJIAXKICHUNY. u YU4EHUYECKUX
3 OTIBITOB
Tennonepenaua Habmonenue O6opynoBanue  ais
TEIUTOTIPOBOHOCTH BOJIBI U JIEMOHCTpaIHi
4 BO3/1yXa.
JIaGoparopHas paboTa O6opynoBanue ams
«3mepenne yaenbHOU 1abopaTopHbIX paboT
TETUIOEMKOCTH Pa3TUYHBIX u YUEHUYIECKUX
5 BEIIIECTBY. oneiTOB  (Ha  0aze
[1naBneHue u OTBEpACBAHHUE. KOMIIEeKToB 2t O3
JlabopaTtopHas pabota «OTirBKa
6 napauHOBOTO COJJIATHKAY
JlabopaTopHas pabota O6opynoBanwue st
«HabmroieHue 3a miaBieHueM 1abopaTopHBIX padoT
TBIa» " YICHUYICCKUX
7 OIBITOB
Penrenue onuMnuaaHbeIX 3a1a4 Ob6opynoBanne  Jist
Ha ypaBHEHUE TEIJIOBOTO | IEMOHCTPAIHii
8 OanaHca




Penrenue onmuMnuaaHeIX 3a1a4 ObopynoBanne  Jist
9 Ha pacuéT TEIJIOBBIX MPOILIECCOB | JIEMOHCTpauid
10 JlabGopaTopus kpuctaiorpaduu.
Hcnapenue u koHaeHCAIUS. O6opynoBanue ISt
11 JIEMOHCTpAINI
CocraB aTmMocdepsl, Ob6opynoBanue s
HalItoIeHue epexoa JIEMOHCTpAIHii
HEHACBIIICHHBIX ITapPOB B
12 HaCBIIIIEHHEIE.
Brnaxaocts Bo3ayxa Ha pasHbix | OOopynoBanue IS
13 KOHTHHEHTAX JIEMOHCTpAINI
3. DuiekTpuyeckue siBjeHus (84)
Mukpomup. Monenu atoma, O6opynoBanne  Jyist
14 cyulecTtBoBaBune 10 Hayasa XIX | nemoHcTpanuii
Hcropus oTKpsITHA U NEUCTBUSA Kommnsrorepnoe
15 raJIbBAHUYECKOTO JIEMEHTA obopynoBanue
Uctopus CO3aHUS
31EKTpOPOpHOI
16 MaIluHbI
OnbiTel Bonbra. Onexrpuueckuii | KomnbroTepHoe
17 TOK B DJIEKTPOJIUTAX. 00opyIoBaHue
Pemenue onumnuanueix 3a1ad Ha | O6opynoBanue Ui
18 3aKOHBI IOCTOSTHHOTO TOKa JIEMOHCTpAINit
Habmtonenue 3aBucCUMOCTH ObopynoBanue ISt
COTIPOTHUBIICHUS MTPOBOITHUKA OT | JIEMOHCTpAIui
19 TEMIIEPATYPHI.
JlabopaTopHas pabota O6opynoBanue st
«OmnpeneneHue CTOMMOCTH 1abopaTopHbIX paboT
M3Pacxo/I0BaHHOMN " YYEHUYECKUX
3IEKTPOIHEPTUU ombiToB  (Ha  0Oaze
10 MOIIIHOCTH MOTpeOuTeNs U Mo | KoMIuiekToB it OI'D
20 CUETUHKY»
Pemenne onuMmnuagHeIx 3a1a4 ObopynoBanue ISt
21 Ha TEIUIOBOE JICMCTBUE TOKA JIEMOHCTpAIUH
4. DJIeKTPOMATHUTHBbIE siBJIeHUd (34)
DIEKTPOMAarHUTHBIE SIBICHMUS. O6opynoBanue ISt
DNEeKTPOU3MEpPUTETbHBIE JIEMOHCTpAIIHA
22 IPUOOPHI.
MaruautHas anomanus. | OGopynoBanue  Juis
MaruuTtHrie JIEMOHCTpAIUH
23 Oypu
PasnoBugHocTn
24 ANEKTPOABUTATENEH.
5. Ontuyeckue saBjaeHus (74)
Hcroununku cBeTa: TEIUIOBEIE, O6opynoBanne  JIst
25 JIFOMUHECIICHTHBIE JIEMOHCTpAIIHA
DKCHEepUMEHT HAOIIOICHHE.
26 MHorokpaTHoe n300pakeHHe




npeaMeTa B HECKOJIbKUX INIOCKUX
3CpKaIax.

N3roToBUTH NEPUCKOI U C €T0 O6opynoBanue ISt
MTOMOLUIBIO IIPOBECTHU | AEMOHCTpaLUl
27 HaOJIIOICHUS
[IpakTHyueckoe UCIoIb30BaHNE O6opynoBanue IS
28 BOTHYTHIX 3€pKaj JIEMOHCTpAINi
3pUTenbHbIC WLTIO3UH, O6opynoBanue ISt
MOPO’KJIa€MBbI€ MTPETOMIIEHUEM JIEMOHCTpAIHii
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJOKOHHOM ONTUKH
Hcnosb30BaHne 3aKOHOB CBETA B
31 TEXHHUKE
6. UesroBek u nmpupona (44)
32 ABTOMAaTHKa B HAIIICH KU3HU . Komnerorepnoe
33 Panuo u TeneBunenne obopyzoBaHne
AJNbTepHATUBHBIE HCTOYHUKU
34 SHEpruu. Buasl 2IeKTpOCTaHIHM
Hayxka ceronns. Hayka u
35 0€30I1aCHOCTD JIFOJIEH.
KanennapHo-reMmaTtuveckoe mjiaHupoBanue 9 kiace
Ne | [ara Tema ypoka Hcnoabs3oBanue IIpUMEYaHue
/Tl | MpOBEACHUS o0opynoBaHust
Ilnan | Pakr IeHTpa .
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOoM
HANPaBJIEHHOCTEHl
«Touka pocra»
1. BBenenue (14)
BBognoe 3amsrue. llenm wu | KomnbroTepHoe
3a/1a4un Kypca. TexHuka | 060pyaoBaHUe
1 0€301MacHOCTH.
2. Kunemartuka (7 4)
CrniocoObl onucanust O6opynoBanue ISt
2 MEXaHHYECKOTO JIBIKCHUS JIEMOHCTpAIIHA
[IpsamonnHeiHOE paBHOMEPHOE O6opynoBanne  JIst
JBUYKEHUE no MJIOCKOCTH? | I€MOHCTpalui
Cmortps
3 13 KaKOW TOYKU HAOJI0aTh
OTHOCUTENBHOCTD JIBU>KEHHUS. O6opynoBanue ISt
4 CnosxeHue IBUKCHUI. JIEMOHCTpAIU
Jlabopamopuvie pabomul: ObopynoBanue s
«M3ydenne NBMKEHHs CBOOOTHO | Ta0OpaTOPHBIX padoT
9) najaroiiero tenay, «Mzyuenue u YUEHUYECKUX




JIBUKEHHMSI TeJIa 110 OKPY>KHOCTH» | OIBITOB
Kak u xyna nmonerena BumneBass | OOopynoBanue — aist
koctouka? Pacuer Tpaekropuu JIEMOHCTpAaIui
JBU>)KEHUS TEJI U IEPCOHAXKEN
pacckazoB P.Pacm» 0
6 MioHxay3eHe
HcTopuyeckas peKOHCTPYKLUS O6opynoBanue  [uIst
OIIBITOB lNanmnes 10 | AeMOHCTpauun
OTpeIeNICHUIO0
7 YCKOpPEHHS g.
Omnpenenenue CKOPOCTH O6opynoBanue ISt
PaBHOMEPHOTO JIBUYKEHUS IpU JIeMOHCTpaIui
HCIOJIb30BaHUU TPEeHaXepa
8 «OeroBast TOPOKKaY.
3. Innamuxa (84)
Cuna Bomnu, cuna yoexxaenus wniu | OOopynoBanue — uis
9 cwia - pu3nyeckas BelIuyuHa? JIEMOHCTpaLMi
Jlabopamopnas paboma: ObopynoBanue s
10 «M3mepeHne macchl Tenay 1a0opaTOpHBIX padboT
JIBIKEHHE Tela 1oy AelicTBreM | 1 yacHIHeckux
11 HECKOJIBKUX CHJI OTIBITOB
JIBumkeHue cuctemsl cBsizaHHbIX | OOopynoBanue Ui
12 Tel JIEMOHCTpAINit
Jlabopamopnvie O6opynoBanue as
pabomui: «3yueHue TpeHUs | 1a0OpaTopHbIX padoT
CKOJIbKEHUS» U YYEHMUYECKUX
13 OTIBITOB
JuHamuka paBHoMepHoro | OOopynoBanue — ais
14 JIBHOKEHUS 110 OKPY>KHOCTH JIEMOHCTpAIUH
Hcropus paszButusa | O6opynoBanue  ams
MIPECTaBICHUI JIEMOHCTpALUI
0 Bcenennot. Conneunast
15 cUCTEMA.
OTKpBITHS HA KOHYUKE TIepa. ObopynoBanue Uit
IlepBsbie UCKYCCTBEHHBIE | IEMOHCTpalui
CITYTHHKH
16 3emutu.
4. UmnyJjibc. 3aK0H COXpaHEHHsI UMITYJIbCa (349)
17 Kak BBI IXTy Ha30BETE... KomnerorepHoe
PeaktuBHOE JIBUKEHUE B obopyzoBaHne
18 MIPUPO/IE.
Paccnenosanue JITII ¢ momompro | Komneroteprnoe
19 3aKOHA COXPaHEHMsI HMITYJIbCa 000py10BaHuE
5. CraTtuka (24)
Jlabopamopnas paboma: O6opynoBanwue st
«OrnpeneneHue LEHTPOB Macc n1a0opaTOpHBIX paboT
pa3IUYHBIX TeJ (TPU CrIoco0a)» u YYEHHYECKHUX
20 OTIBITOB
[Ipumenenue npocthix | KomnbroTepHoe
21 MEXaHU3MOB B CTPOUTEIILCTBE: OT | 000pyIOBaHHE




3EMJISIHKH 10

Hebockpeda
6. Mexanuveckue Kojie0anusi 1 BoJHbI (34)
Bunet  mastamkoB  u ux | OOopymoBanue — Juis
22 KoJIeOaHuit JIEMOHCTpAINi
23 Urto nepenocut BosiHa?
KonebarenbHble  CHUCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIe0aHUs U BOJIHBI (24)
DKcriepuMeHTAlIbHAS ITPOBEPKa KommnbrotepHoe
25 CBOICTB DM BOJIH. obopyoBaHue
Uccnenosanue Komnerorepnoe
AJIEKTPOMArHUTHOTO o0opyoBaHue
26 nznydenus CBU-neun
8. OnTuka (44)
. U3roToBnenue Moenu KommnbroTepHoe
27 KaJICH IOCKOTIA. 00opyioBaHue
DKcrepuMeHTalIbHasl TPOBEpKa OOopynoBanue st
28 3aKOHA OTPaKEHUS CBETA. JIEMOHCTpaIuii
Jlabopamopnas paboma: ObopynoBanue s
«M3mMepenune nokaszarens 1a0opaTOpHBIX padboT
MPEJIOMIICHUS BOJIBI» u YYCHHUYECKUX
29 OTIBITOB
Kaxk otnnuarorcst mokazarenu O6opynoBanne  Jist
30 MIPEIOMIICHUS I[BETHOTO CTEKIIa JIEMOHCTpAIHA
9. ®du3uKa aToMa U ATOMHOTO siipa (44)
[Tornomenne wu  ucnyckanue | KommbroTepHoe
cBeTa obopynoBaHue
31 atoMaMu. Ontuueckue cnekTpsl. | KommberotepHoe
N3mepenne KIIJ[ conHeuyHoM 000pyoBanme
32 Oarapeu
BrusiHue paamoakTHBHBIX
33 U3JIy4EHUN Ha )KUBbIE OPraHU3MBbI
CriocoOsl 3a1IuThl OT
34 PaJIMOAKTUBHBIX U3ITydeHUI




JIner koppekTHPOBKH padoyeii NporpaMmbl

[ara
ypoka
o
JIaHy

[ara
HPOBEICHUS
1o (akry

Coneprxanue
KOPPEKTHUPOBKHU
(Tema ypoxa)

O6ocHOBaHue
IPOBEICHUS
KOPPEKTHPOBKHU

PexBu3nuTHI
JIOKYMEHTa

( mata m Ne
IIpHKa3a)

IToanuce
3aMECTHTEIIS
JTUPEKTOpA T10
VBP
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