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IHosicuuTeIbHAA 3aNUCKA

Pabouas mporpamma BHEYpOUHOM AESATENbHOCTH MO QuU3MKe A 7 - 9 Ki1accoB cocTaBieHa
Ha OCHOBE MPUMEPHOU mporpamMmsbl 1o ¢usuke it 7 — 9 kimaccoB (mof penakmueid [lepriknaa
A.B.), M.: «/Ipoda», 2017 u coOTBETCTBYET
- @epepansHomy 3akoHy «OO0 oOpasoBanum B Poccuiickoir @Penepauum» Ne273-O3 ot
29.12.2012 ropa;

-OenepasibHOMy  00pa3oBaTeIbHOMY — CTaHAAPTy  OCHOBHOrO  0O0mero  oOpa3oBaHUS,
YTBEPKIEHHOMY TIpHKa3oM MwuHUCTEpCTBAa 0oOpa3oBaHusi U Hayku PD Nel897 ot 17.12.2010
roja;

-IIpuka3zy MunucrtepctBa oOpa3zoBanusi u Hayku P®D Nel577 or 31.12.2015r» O BHeceHuu
U3MEHEHUN B (QeaepaibHblil 00pa3oBaTEIbHBIA CTAaHAAPT OCHOBHOTO OOIIETr0 00pa3oBaHMI,
YTBEpKACHHBIN MpuKazoM MuHuctepcTBa obpazoBanus u Hayku PDy» Nel897 or 17.12.2010
rojia»

-O0pa3oBaTesibHOI MporpaMme OCHOBHOTO 00IIET0 00pa30BaHMS;

-YueOHomy miany OVY;

- [IpumepHoii mporpamMme OCHOBHOTO 0011ero oOpa3oBanus 1o ¢pusnke (6a30BbIN YPOBEHbD).

[Iporpamma paccuntana Ha 68 4acoB — 2 yac B HeIemIO B 7-9 kimaccax.

JlanHas pabouasi mporpamMma BHEYPOUHOW AESITEeIbHOCTH Mo (usuke g 7 — 9 Kiaccos
coctraBneHa Ha ocHoBe OOII OOO MBOVY «KockoBckas OCHOBHas ILIKOJa» M, C Y4YETOM
METOAMYECKUX PEKOMEHAALUH MO CO3JaHHI0 U (PYHKIIMOHUPOBAHHUIO B 00I1€00pa30BaTEIbHbBIX
OpraHM3alUsaX, pPAclONOKEHHBIX B CEJIbCKOH MECTHOCTM U MajblX TroOpoAax, LEHTPOB
00pa30BaHUs E€CTECTBEHHO-HAYYHOH M TEXHOJOTMYHOW HampasieHHocTel («Touka poctay)
(yrBepkaeHbl pacnopsbkeHMeM MuHucrepcrBa mnpocBemieHus Poccuiickoit ®enepanuu ot
12.01.2021 r. Ne P-6) u mpemycmarpuBaeT IpOBEACHHUE 3aHATUH C HCHOJIb30BAHUEM
o0opynoBanus neHTpa «Touka pocta»

YMK:
Vuebnuk «Puzuka. 8 kimaccy. I[eppimkua A.B. YueOHuk st o0rieo0pa3oBaTeIbHBIX
yupexaeHui. 5-¢ m3mpanue - M.: JIpoda, 2016

e CoOopuuk 3ana4 no ¢puszuke 7-9xn. A.B. Ilepeimukun; coct. H.B.®unonosuu.-M.: ACT:
Actpens; Bnagumup BKT, 2011

e Meroauyeckoe mocobue s yuurens: Pusmka. 7-9  kmaccsl.  Temarudeckoe
manupoBanue A.B. Tlepoimikun. — M.: [IpocBemienue.

IInanupyemsble  pe3yibTaTbl  OCBOEHHSI NPOrpaMMbl BHEYPOUHOH  JeSITeJIbHOCTH
«3annmarenbHas ¢u3nka» (¢ UCHoJb30BaHHeM ofopyaoBaHusi «Touka pocra»n)B 7-9
KJIaccax.

Peanu3zanus nporpaMMBbl CIIOCOOCTBYET TOCTHXKEHHUIO CIEAYIOIINX Pe3yJIbTaTOB:

JInuHocTHBIE:

B chepe TMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUN yUaluXCsl:

* yuyeOHO-TI03HaBaTEIbHbII MHTEpEC K HOBOMY y4yeOHOMY MaTepuady M crnoco0aM perieHus
HOBOM 3a/]a4M;

* OpHMEHTallMs Ha MOHMMaHUE NPUYMH ycIexXa BO BHEYUeOHOU JEesATeNbHOCTH, B TOM YHCJEe Ha
CaMOaHaJIM3 U CaMOKOHTPOJIb pe3yibTaTa, Ha aHaJIU3 COOTBETCTBUS PE3YJIbTATOB TPEOOBaHUSAM
KOHKpETHOM 3a]1a4y;

* CIIOCOOHOCTH K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH BHEYUEOHOM! AESITeTbHOCTH;
Obyuarowuiics ROIY4UM B03MOICHOCHL O POPMUPOBAHUSL:



* BHYTPEHHEH IO3UIMM IIKOJBHHUKA HAa YPOBHE IIOJOXXHUTEJIBHOIO OTHOIIEHUS K IIKOJIE,
MMOHUMaHMsI HEOOXOAMMOCTH yYEHHS, BRIPRXKEHHOTO B IpeolIagaHiy yuyeOHO-TT03HABATEIBbHBIX
MOTHBOB;

* BEIpQ)KCHHOW YCTOWYMBON y4eOHO-TTO3HABATEIHHON MOTHBALIMY YUCHUS;

* YCTOMUYMBOro yueOHO-I103HABATEIBHOIO MHTEPECA K HOBBIM OOIIMM crioco0aM peleHus 3a1au.

MeTtanpeameTHbie:

B cdepe peryasiTHBHBIX YHUBEPCAIbHBIX YIEOHBIX IEHCTBUN ydaluXcs:

* [UIAHUPOBATh CBOM JCHCTBUA B COOTBETCTBHM C IIOCTaBJICHHOM 3aJayell U YCIOBUSAMH €€
peanusaiuu, B TOM YUCII€ BO BHYTPEHHEM IUIAHE;

* YUUTHIBaTh YCTAHOBJICHHBIC NIPABUJIA B TUIAHUPOBAHUM U KOHTPOJIE CIIOCO0a PEIICHUS;

* OCYILIECTBJIATh UTOTOBBIN U NOIIATOBBIM KOHTPOJIb 110 PE3YJIbTaTY;

* OLICHMBATh MPABWJIBHOCTH BBINOJIHEHUS JIEMCTBUS HAa YPOBHE aJ€KBATHOW PETPOCHEKTHUBHOU
OIICHKU COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4M U 3a/1a4HOM 00JIacTH;

* aJICKBaTHO BOCIPUHUMATh MPEJJIOKEHHS U OLEHKY YYHUTENeH, TOBapHILEW, poauTeneil u
JPYTUX JIOJIEH;

* paznuy4aTh Cocod U pe3yabTaT JeHCTBUS.

Obyuarowuiics nomyyum 803MOACHOCIb HAYYUMCA:

* B COTPYAHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yueOHBIE 3aJ1auu;

* IPOSIBJIATH [TO3HABATENbHYIO UHUIIMATUBY B yU€OHOM COTPYJHUYECTBE;

* CaMOCTOSITEJIbHO aJIEKBAaTHO OLIEHWBATh NPAaBUIBHOCTH BBINIOJHEHHS JEWCTBHUS U BHOCHTH
HE0OXO0/IMMbIEe KOPPEKTUBbI B HCIIOJIHEHHWE KakK IO XOJy €ro peaiu3alu, TaKk U B KOHIE
JEUCTBUS.

B cdepe nozHaBaTeIbHBIX YHUBEPCAIBHBIX YUCOHBIX IEHCTBUM yyaliuxcs:

* OCYIIECTBIISITH MOUCK HEOOXOMUMON MHGOPMAIMU ISl BHIOJHEHHUS BHEYYECOHBIX 3aJaHUN C
UCIOJb30BAHUEM YUEOHON JHUTEepaTypl M B OTKPHITOM HWH(POPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEUI, CIPAaBOYHUKOB (BKJIIOYasi 3JIEKTPOHHBIE, IU(POBbIE), KOHTPOIHUPYEMOM
MIPOCTPAHCTBE

WHurepnera;

* OCYIIECTBIIATH 3amucCh ((hUKcaluio) BHIOOPOUHON HMHpOpMaMKU 00 OKpYXKarolleM MHpe U O
cebe caMoM, B TOM uuciie ¢ noMmonibio nHcTpymenToB UKT;

* CTPOMUTDH COOOIIEHUS, IPOEKTHI B YCTHOW M MUCbMEHHOH (popme;

* IPOBOJINTH CPABHEHUE M KIIACCH(HUKAIINIO TIO 3aJJAHHBIM KPUTEPHSIM;

* yCTaHABJIMBAThH PUUYUHHO-CIICJICTBEHHBIE CBS3U B M3y4aeMOM KpyTe sIBICHUI;

* CTPOWTH PACCYXICHHUS B (OpMe CBS3M MPOCTHIX CYXKIACHHH 00 OO0BEKTE, €ro CTPOCHUH,
CBOMCTBaX U CBS3aXx;

Obyuarowuiics NOIYUUM 803MONACHOCTb HAYYUMBCA.!

* OCYIIECTBIATh PACHIMPEHHBIN MOUCK HH(OPMAIIUH C UCTIOJIB30BAHUEM PECYpCOB OMOIHOTEK U
cetu VIHTEpHET;

* 3anMchiBaTh, (UKCUPOBaTh HHGOPMAIHMIO 00 OKPYXKAOIUX SBICHUAX C TOMOIIBIO
nactpymenToB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIICHHS B YCTHON M MUCBbMEHHOU (hopMe;

* OCYHIECTBJIATH BbIOOp HambOosee 3((EeKTUBHBIX CIIOCOOOB pElICHHs 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOMTH JIOTHUECKOE DPACCYKACHUE, BKIIOYAIONIEE YCTAaHOBJIEHHWE NMPUUYMHHO-CIIEICTBEHHBIX
CBSI3€H;

* MOTYT BBINTHM Ha TEOPETHYECKHH YpPOBEHb DELICHMs 3aJay: PELICHHE IO OIpPEIeICHHOMY
IUTaHy, BJIaJICHHE OCHOBHBIMH TNPHEMAaMH PEUICHHS, OCO3HAHUS JACATEIBHOCTH 10 DPEUICHUIO
3a1auu.

B chepe KOMMYHMKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUN ydalUXCs:
* aJ€KBaTHO HCIOJb30BaTh KOMMYHMKATHBHBIC, IPEXJE BCErO - peYeBbIe, CPEACTBA s
pelLIeHHs pa3IuYHbIX KOMMYHUKATUBHBIX 33Ja4, CTPOUTh MOHOJIOIMUECKOE COOOIEHHE, BIaIeTh



JTUAIOTHYECKON (pOpMONT KOMMYHUKAIIMU, MCIOJIB3YsI, B TOM YHCIE CPEJCTBA M WHCTPYMEHTHI
UKT u n1ucTaHIMOHHOT'O OOILEHHUS;

* JIONyCKaTh BO3MOYKHOCTh CYIICCTBOBAHMS y JIIOJICH Pa3IUYHBIX TOYCK 3PEHHUSA, B TOM YHUCIIC HE
COBIMAJIAIOIINX C €r0 COOCTBEHHOW, M OPUEHTHUPOBATHCS HA TMO3WIMI0 TApTHEpa B OOMICHUH U
B3aUMOJICHCTBUN;

* YYHTHIBATH pa3HbIE MHEHHUS M CTPEMUTHCS K KOOPAWHAIIMHM PA3IUYHBIX TO3UIMHA B
COTPYJIHUYECTBE;

* (hopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIHUIO;

* JIOTOBAPUBATLCS U MIPUXOJNUTH K OOIIEMY PEIICHUIO B COBMECTHOM JESITCILHOCTH, B TOM YHCIIC
B CUTYAIlUU CTOJIKHOBCHHSI HHTEPECOB;

Obyuarowuiics noay4um 603MOHNCHOCHb HAYUUMbCA:

* VYUTHIBATh U KOOPJAMHUPOBATH B COTPYIHHUYECTBE OTIMYHBIC OT COOCTBEHHOW MO3UINH JIPYTUX
JIIOACH;

* YYUTHIBATh PA3HBIC MHCHUS U UHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO ITO3HIINIO;

* [IOHUMATh OTHOCUTEIBHOCTh MHCHHH U TIOJIXO/IOB K PEIICHHUIO IPOOJICMBIL;

* apryMEHTHPOBATh CBOIO TIO3UIIMI0 W KOOPAMHHPOBATH €€ C IMO3UIUSIMU TApTHEPOB B
COTPYIHUYECTBE TP BHIPAOOTKE OOIIET0 PEIICHUS B COBMECTHOM JICSATEILHOCTH;

* 33/JaBaTh BOMPOCHl, HEOOXOAWMBIC [IJIi OPTaHHU3AIMH COOCTBEHHOW JCSITEILHOCTH U
COTPYIHUYECTBA C TAPTHEPOM;

* OCYIIECTBJISTh B3aUMHBIA KOHTPOJIb W OKa3blBaTh B COTPYJHHUYECCTBE HEOOXOIUMYIO
B3aUMOTIOMOIITb.

IIpeameTHbIe:

- OpI/IeHTI/IpOBaTI)Cﬂ B JSBJICHUAX U O6’I)CKTaX OKPY)KaIOHICFO ana, 3HATh FpaHI/IHLI nux
MIPUMEHUMOCTH;

- IOHUMATh ONpeIeIeHUs] PU3NUECKUX BEIUUUH U IIOMHUTH OIpEEsSIonue GopMyIbl;

- IOHUMATh KaKUM (PU3NYECKUM MPHUHIIMIAM U 3aKOHAM TOTYHHSIOTCS T€ WU WHBIE OOBEKTHI U
SIBIICHUS IPUPOEI,

- 3HaHHME MOJIENIM TIOUCKA PEIIeHUN IS 3a7a4 1Mo Pu3uKe;

- 3HATH TeOpeTI/IquKI/Ie OCHOBBI MAaTCMATHUKU.

- IPUMEYaTh MOJICIH SBICHUN U OOBEKTOB OKPYKAIOIIETO MHPA;

- aHAJIM3UPOBATH YCIOBHE 3aa4H;

- iepeopMyIupPOBaTh U MOJEIUPOBATh, 3AMEHSITh UCXOHYIO 3a/1auy APYTOii;

- COCTaBJIATH IJIaH PEIICHHUS;

- BBIABUT'AaTh U HpOBepHTL HpCI[HaI‘aeMBIG JJIA pCIJ_ICHI/DI THUIIOTE3HbI,

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OTI€PAIIASIMH, COCTABIISIOMIUMHI ITOMCK PEIIEHUs 3a/1auu.

Conep:xxkaHue NporpaMMbl BHEYPOUHO# 1eSITeJIbHOCTH
7 KJacc

BBenenue. Brognoe 3anstue. llenu u 3amaum kypcea. TexHuka 6€30MacHOCTH.

PoJb 3xcnepuMeHTa B :KH3HH Ye10BeKa.

Teopusa: I3yduTb OCHOBBI TeopuH HorpemHocteid. [lorpemHocTH npsMBIX U KOCBEHHBIX
W3MEpPEHHM, MaKCHMaJIbHasi TMOTPEIIHOCTh KOCBEHHBIX HW3MEPEHHMH, Y4Y€T MOTPEIIHOCTEN
U3MepeHuil mpu noctpoeHun TrpadukoB. IlpencraBienue pe3ynbTaTOB H3MEpPEHHN B (opme
TaOJIUIL ¥ TPAPUKOB.

Ipaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEH MPUMEHSThH NMPHU BHIOJHEHUH YKCIEPUMEHTATbHBIX
3aj1a4, NPaKTHYECKUX padoT. (¢ mcmosab3oBannem odopynoBanus «Touka pocray)
Xapakmepucmuka 0CHOBHBIX U008 0esMETbHOCMIU.!

[lpuBoauTE TpUMeEpPHl 00BEKTOB M3y4eHUs (U3MKK ((PU3UUECKUe SBICHUS, (PU3NUECKOe TeJo,
BellecTBO, (¢u3nyeckoe rmone). Habmomate W aHanu3upoBaTh (U3HUECKHE SBICHUS
(¢puxcupoBaTh U3MEHEHHS CBOMCTB OOBEKTOB, CpaBHUBATh UX M 0000maTh). [lo3HAaKOMHUTECS C
9KCIIEPUMEHTAIILHBIM METOJIOM HCCleoBaHUs Tpupoasl. COopka mpuOOPOB U KOHCTPYKLHUH.



Hcnonp3oBanue u3MEpUTENbHBIX MNPUOOPOB. BblmomHeHHe 11a00paTOPHBIX U MPAKTHUECKHUX
pabot. JlnarHocTuka M ycTpaHEHHE HEHCIPAaBHOCTEH MpuOOpoB. BricTpamBaHue rumore3 Ha
OCHOBaHUU UMEIOIINXCS JaHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE U HepaBHOMEpHOE ABMxkeHue. ['paduueckoe mpencraBieHue ITBUKEHUS.
Pemenune rpaduueckux 3amad, pacyeT MyTH U CPEAHEW CKOPOCTH HEPAaBHOMEPHOTO JIBHKCHHS.
[lonsitue muepuuu u uHeptHocTU. LlentpoOexHas cuna. [IpumeHenue naHHBIX (PU3MYECKHX
HNOHATUHN B )KU3HEAEITEIBHOCTH YesioBeka. Cuia ynpyrocTH, Cuia TpeHHUsL.

Ilpakmuka: ViccnenoBaHue 3aBUCHMOCTH CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B MPYXHHE, OT
crernienu nedopmanuu npyxusbel. Onpenenenue koddduuumeHnra TpeHuss Ha TpubOometpe. (¢
UCI0JIb30BaHueM o0opyaoBaHusi «Touka pocTay)

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JABJICHUS.

Xapaxmepucmuxa oCHOBHBIX 8UO08 0esIMENbHOCHIU

Amnanu3 tabmun, rpagukos, cxem. [lTonck oObsicHeHus: HaOI0aeMbIM coObITUsAIM. OnpeienieHne
CBOMCTB IpUOOPOB MO YepTeKaM M MOJENISIM. AHATU3 BO3HHUKAIOUIMX MPOOJIEMHBIX CUTYaIUH.
N300paxaTth cucrteMy KOOpAMHAT, BBHIOMpATh TEJIO OTCUETAa M CBI3bIBATH €r0 C CUCTEMOM
KoopauHat. Mcnonap30BaTh CUCTEMY KOOPAMHAT JJIi U3YYEHUS HPSIMOJIMHEMHOrO JABUKEHUS
tena. COopka mpuUOOPOB M KOHCTPYKIMHA. Vcronp3oBaHMe WM3MEPUTENBHBIX MPHUOOPOB.
Bremonnenne n1abopaTOpHBIX U MPAKTUYECKUX pPaboT (¢ MCMoJb30BaHHEM 00O0pYI0BAHUS
«Touka pocrtay). [luarHocTuka W yCTpaHEHHE HEWCIpaBHOCTEHW mpuOOpoB. BricTpanBanue
TUIIOT€3 Ha OCHOBAaHMM HMEIOUIMXCS JaHHbIX. KOHCTpyupoBaHME U MOJIECIMPOBAHHUE.
BrimontHeHMEe 3ajaHuil 10 YCOBEPIIEHCTBOBAHHUIO MpUOOpPOB. Pa3paboTka HOBBIX BapHUAaHTOB
ombITOB. Pa3paboTka M mpoBepKa METOAMKH SKCHEPUMEHTANBbHON paboTel. PaboTa B Mambix
rpynnax. AHaJIM3UPYIOT, BBIOMpPAlOT ¥ OOOCHOBBIBAIOT CBOE pELIEHUE, JIeWCTBUS.
[IpeacraBienue pe3ynbTaTOB MApPHOM, TIPYNIOBOM AEATEIBHOCTH. Y4YacTHE B [HAJIOTE B
COOTBETCTBUHU C MPaBUJIAMH PEUEBOI0 OBEICHUS.

I'mppocraruka.

Teopus: 3axon Apxumena, 3akoH [lackams, THAPOCTATHYECKOE IaBIEHUE, COOOMIAIOIIAECS
COCY/Ibl, TUAPABINYECKUE MAIINHBI.

Ilpaxmuka: 3a0auu: BHITAJKUBAIOIIAs CHJIA B pPa3jMYHBIX cHCTEMax; NpHOOpbl B 3adadax
(cooOmaronecs cocy/bl, THAPABIMYECKUE MAIIMHBL, PblYaru, OJIOKH).

DKcrepuMeHTaNIbHbIE 3a/1aHUS:

1)usmepenune cuibl Apxumena,

2)U3MepeHre MOMEHTa CUIIbI, IEUCTBYIOIIErO Ha pbIyar,

3)usmepenue pabOTHI CUJIBI YIPYTOCTH TPU TOIBEME Tpy3a C TOMOIIBIO IMOJBMKHOTO WITU
HETOBMKHOTO OJIoKa(C HCMmoJib30BaHueM o0opyaoBanus «Touka pocTay)

Xapakmepucmuka 0CHOBHBIX U008 0esTMENbHOCHIU.

Anamu3 Ttabmun, rpadukoB, cxem. [lounck oObsicHeHus HabOmogaeMbIM coObITHSIM. COOpKa
npubopoB W KOHCTpyKIMid. Mcmonb3oBaHue W3MEpPHUTENIbHBIX NpUOOpOB. BrimonHeHnue
71a00paTOPHBIX U MPAKTHYECKUX paboT. J[narHocTuka u ycTpaHeHHe HEMCIIPABHOCTEN MPUOOPOB.
BeicTpanBaHue THMIOTE3 Ha OCHOBAaHMM UMeEKOIMXCA JaHHbIX. KoHcTpyupoBaHue u
MojienrpoBanne. Pabora B MajibIx Tpymnmnax. AHATU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pewenune, aeuctBus. lIpeacraBiieHWe pe3ynbTaTOB MApPHOW, TPYNNOBOM  JESITEIBHOCTH.
[lonroroBka cooOIIeHUH W MOKJIAJ0B. Y4acTHEe B JUAJOT€ B COOTBETCTBUHM C MpaBHIIAMU
pEYEBOro MOBEACHHUS.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecuMe TBEpAbIX TeN. YCIOBUS PABHOBECUS. MOMEHT CHIIBL
[IpaBuno momentoB. LleHTp TskecTn. McecnmenoBaHue pa3iaMYHBIX MEXAHUUYECKHX CHCTEM.
KomOuHupoBaHHbIE 3a/1a41, UCTIONIB3Ysl YCIOBHS paBHOBECHSI.

Ilpakmuka: VI3roToBieHne pabOTArOIICH CHCTEMBI OJIOKOB.

Xapaxmepucmuka oCHOBHbIX 8U008 0esIMENbHOCIU.

Amnanu3 Tabnuil, rpadpukoB, cxeMm. [Touck oObscHeHHUs HaOMIOgaeMbIM COOBITHAM. OnpeneneHre
CBOMCTB IpUOOPOB IO YEpTEKaM M MOJEISIM. AHAIN3 BO3HUKAIOLIUX MPOOJEMHBIX CUTYallUM.
HaGmionate neiictBue mnpocThix MexaHU3MOB. I[lo3HakOMUTBCS ¢ (PU3UYECKOH MOMAENBIO



«abconoTHO TBEpAOE Tenoy. PemaTh 3a1auM Ha MPUMEHEHHE YCIOBUs(TIpaBHa) paBHOBECUS
poraara. IlpumensTs ycnoBue (IpaBWIIO) pPaBHOBECHS pblUara il OOBSCHEHUS JIEHCTBHA
pa3IMUYHBIX HHCTPYMEHTOB, MCIIOJIB3YEMbIX B TeXHUKE M B ObITy. COOopka mnpuOOpoB Hu
KOHCTpYyKUMi. Mcmonb3oBaHre HM3MEpPUTENBHBIX NPHOOpPOB. BrimonaHeHne m1abopaTOpHBIX U
IIPAKTUYECKUX paboT. /lnarHoctuka M ycTpaHeHue HeHcIpaBHOCTeH NpuOopoB. BeicTpanBaHue
TUIIOTE3 HAa OCHOBAaHMM HMCEIOLIUXCS JNaHHBIX. KOHCTpyMpOBaHHME U MOJEIMPOBAHHUE.
BeinosnHenne 3agaHuii O YCOBEPIICHCTBOBaHHIO IPUOOPOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka 1 mpoBepKa METOMKU IKCIEPUMEHTATIbHON paOOTHI.

PabGora B Manblx rpymnmnax. AHaTU3UPYIOT, BbIOMPaOT M OOOCHOBBIBAIOT CBOE peEIlEHUE,
nercteus. [IpencraBneHue pe3ynabTaTOB INApPHOW, IPyNIoBOM nesTenbHOCTH. lloaroroska
cooOuieHnit 1 noki1anoB. OCyIECTBIAIOT CAaMOOLIEHKY, B3aUMOOLICHKY /€ATEIbHOCTU. YyacTue
B IMAJIOTe B COOTBETCTBUU C IIPABUIIAMH PEYEBOTO MTOBECHHUS.

8 kurace

TenoBble sIBJICHUS.

TennoBoe pacumpenue tei. [Iponecchl miaBieHnst U OTBEPAEBAaHUS, UCTIAPEHUS U

KoHJIeHcanuu. Teronepenaya. BiaxkHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu. 1. HabmroneHue TasHus JibJia B BOJIC.

2. CKOpOCTb UCMIAPEHMSI PA3IUNUYHBIX KUAKOCTEH.

3. TeroBbIe IBUTATEIN OYAYIIETO.
Jlabopamopnule pabomet (¢ HCNOJIb30BaHUEM 00opynoBanus «Touka pocra)

1. I3meHeHus JuHBI Tea IPU HArpEBaHWU U OXJIAXKICHUH.

2. OrnuBKa napaUHOBOTO COJIIATHKA.

3. HaGmroneHue 3a miaBiaeHUEM JbIa

4. OT 4ero 3aBUCHUT CKOPOCTh UCTIAPEHUS )KUJIKOCTH?

5. Habnronenue TermnonpoBOJHOCTH BOBI U BO3yXa.
Xapaxmepucmuka oCHOBHBIX 8U008 0esIMENbHOCTU.

CamMocToaTenbHO (QOPMYIHPYIOT MMO3HABATENBHYIO 33/ady. YMEIOT C TOMOIIBI BOMPOCOB
no0BIBaTh  HeNMoCTaromyro uHpopmaruio. Mcmonp3oBaHWe HW3MEPHUTEIBHBIX  TPHOOPOB.
BremonHenne 1a0opaTOpHBIX W MPAKTUYeCKUX pabor. JlmarHocTMka W yCTpaHEHUE
HEUCTpaBHOCTEH mpuOOPOB. BricTpanBanwe TUNOTE3 Ha OCHOBAHUM HMMEIOIINUXCS JTAaHHBIX.
KonctpynpoBanue u MoAenpoBaHue.

BrimotHeHMEe 3aaHWil 10 YCOBEPIIEHCTBOBaHHUIO MpUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
ombITOB. Pa3paboTka W TpoBepKa METOAMKH SKCIEPUMEHTANbHOW paboThl. PaboTa B Mambix
rpynmnax. AHaIM3UPYIOT, BBIOMpPAIOT ¥  OOOCHOBBIBAIOT CBOE pEILIEHUE, JIeUCTBUS.
IIpencraBineHue pe3ynbTaTOB IAPHOM, TIPYNIIOBOM JEATEIBHOCTH. Y4YacTHE B [HAIOIEe B
COOTBETCTBHUH C MPABWIAMH PEYEBOTO ITOBECHUS.

DJIeKTPUYeCKUEe SABJICHUS.

Mukpomup. Moaenu atoma, cymecrtsopasime 10 Hagana XIX. Mcropust OTKpeITHS U NEUCTBUS
rajgbBaHUYECKOTO 3JieMeHTa. Mcropusi co3manust snekTpodopHoi MamuHbl. Oneir Bombra.
DIIEKTPUUYECKUI TOK B DJIEKTPOJIUTAX.

Jemoncmpayuu: (¢ ucnosib3oBanueM odopyaoBanus «Touka pocTay)

1. Monenu aTomMOB.

2. 'anbBaHUYECKHE PTIEMEHTHI.

3. PaboTa snektpohopHON MaIIUHBI.

4. OnbiTel Bonbra 1 ['ansBaHm.

Jlabopamophvie pabomoi:

1. Co3naHue raqibBaHMUECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEIICTB.

2. DAEKTPUUYECKUN TOK B KUIKOCTSX.

Xapakmepucmukxa OCHOBHBIX BUJIOB JI€ATE€IbHOCTH:

YHpaBisOT CBOSH TO3HABATCIILHOM M yYeOHOW JESATEIBHOCTHIO TOCPEACTBOM TOCTAHOBKHU
uenel, IUIAaHUPOBAaHMS, KOHTPOJIS,, KOPPEKLUMHM CBOUX JACHCTBUH W OLIEHKU YCHEIIHOCTH
ycBoeHus. CpaBHHBAIOT CIOCOO W pe3yabTaT CBOMX JACHCTBUH € 00paslioM - JIHCTOM



conpoBoxaeHus. OOHapykuBalOT OTKIOHEHHS. OOAYMBIBAIOT MPUYHUHBI  OTKJIOHEHHUH.
OcCyIecTBIAIOT CAMOKOHTPOJIb M B3AUMOKOHTPOJIb. VICTIoIb30BaHNEe U3MEPUTEIBHBIX TIPUOOPOB.
BomonHenne 1a0opaTOpHBIX W MpaKTUYeCKUX paboT. JluarHocTuka U yCTpaHEHHE
HEucnpaBHOCTEN NpuOOpoB. BeicTpanmBaHWE TMIIOTE3 HAa OCHOBAHWU HMEIOIIUXCS JIaHHBIX.
KoucTtpynpoBanue u MoieTupoBaHue.

DJIEKTPOMATHUTHBIE SIBJICHUA.

MarautHOoe TONe B BemiecTBe. MarHuwtHas aHoMmanus. MarautHeie Oypu. PazHOBUAHOCTH
ANEKTPOU3MEPHUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 31EKTPOABUTATEICH.
Hemoncmpayuu (¢ ucnoab3oBaHueM odopyaoBanus «Touka pocray):

1. HarnsgHocTh MOBEIEHHSI BELIECTB B MArHUTHOM I10JI€.

2. IIpe3eHTariuu 0 MarHUTHOM T10JIe 3€MJIM M O MArHUTHBIX OYpsIX.

3. JleMoHCTpanus pa3HOBUAHOCTEH 3JIEKTPOU3MEPUTENbHBIX TPUOOPOB.

4. HarnaiHoCTh pa3HOBUIHOCTEH 3JI€KTpOABUTaTENEH.
Jlabopamophwvie pabomei: 1. VccaenoBanue pa3iuyHbIX AJIEKTPOU3MEPUTEIBLHBIX TPUOOPOB.
Xapaxmepucmuka ocHO8HbIX 8U008 0esIMENbHOCTIU

YopaBisOT cBOed TO3HABATENbHOM M y4eOHOW JEeSTENBHOCTHIO TOCPEACTBOM IMOCTAHOBKH
LIeJICH, TUIAHUPOBAHUS, KOHTPOJISl, KOPPEKLUHMH CBOUX JCHCTBUM W OLUEHKUA YCIEIIHOCTH
ycBoeHus. CpaBHHBAIOT CHOCOO0 W pe3yibTaT CBOMX JAEUCTBUNA C 0O0pa3loM - JHCTOM
conpoBoxacHus. OOHapyX uBalOT OTKJIOHEHHUs. OOAYMBIBAIOT MPUYUHBI  OTKJIIOHEHHUH.
OcCylecTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOb.

Onruyeckue siBJICHUS.

Hcrounnku cBeTa: TEIUIOBBIE, JTIOMHUHECIICHTHBIC, MCKYCCTBEHHBIC. M3roTOBIEHHME Kamepsl -
o0cKypa W wHcclefoBaHHe M300pakeHHs C MOMOIIBI0 MoJenr. MHOroOKpaTHOe H300pakeHue
MpeaMeTa B HECKOJIBKUX TUIOCKUX 3epKajiaxX. M3roToBUTh MEPUCKON U C €r0 TOMOIIBI0 TIPOBECTH
HaOmoneHus. [lpakTudeckoe WCMONB30BaHUE BOTHYTHIX 3€pKajl. 3pUTEIbHBIC WILTIO3HH,
MOPOKIaEMBbIE MpeTIOMIIEHUEM cBeTa. Mupaxu. Pa3zButue BoJIOKOHHOM onTUKHU. Mcnonib3oBanme
3aKOHOB CBETA B TEXHUKE.

Jemoncmpayuu(c ucnojibzoBanuem ooopyaoanusi «Touka pocray)

1. PaznuyHble HCTOYHUKHU CBETA.

2. M3obpaxkeHne mpeaMeTa B HECKOJIBKUX TUIOCKHUX 3epKaax.

3. N300paxeHne B BOTHYTHIX 3epKajax.

4. Uctionb30BaHME BOJIOKOHHOM ONTHKH.

5. YcrpoiicTBo doToanmapatoB, KHHOIIPOESKTOPOB, KalleH 0CKOIIOB.

Jlabopamopmwvie pabomol:

1. 3roToBneHue KaMepsl - 00CKypa U HCCleOBaHUE U300PaXKESHHSI C TTOMOIIBIO MOJIEITH.

2. IIpakTyeckoe NPUMEHEHUE TIOCKUX 3e€pKaJl.

3. IIpakTUueckoe UCTIOIb30BAHNE BOTHYTHIX 3€pKaJl.

4. M3roToBieHue NepUCKONa U HAOJIIOACHUS C TIOMOIIBIO MOJICIIH.

Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCMU!

VYrpaBistoT CBOEW MO3HABATEIBHON M YYEOHOM NESITENIBHOCTHIO TIOCPEJICTBOM TOCTAHOBKH
LEJICH, TUIAHUPOBAHHUSI, KOHTPOJISl, KOPPEKLUHMH CBOUX JCHCTBUM W OLEHKU YCIEIIHOCTH
yCBOGHHUSA. BBIIEnsioT u QopMyIHpyIOT MO3HABATEIbHYIO II€Nb. BBIACIAIOT KOIMYECTBEHHbBIE
XapaKTepUCTUKU OOBEKTOB, 3aJlaHHbIC CcJIOBaMU. [IpUHMMAIOT TMO3HABaTENbHYIO I€Jb U
COXpaHSAIOT €€ TP BBIMOJHEHUH YYEeOHBIX aercTBUA. Oco3HAOT CcBOM AcicTBUA. MMeroT
HABBIKM KOHCTPYKTHBHOTO OOIIIEHUS B MAJIBIX TPYIINAX.

Yesr0Bex U npupoaa

ABTOMaTHKa B Hamel *ku3HU. [IpuMepsl UCIIOIB30BaHUS ABTOMATUYECKUX YCTPOMCTB B HaykKe,
Ha mpom3BojacTBe M B ObITy. CpeacrtBa cBs3u. Pagmo wm TeneBuieHUe. AJIbTepHATHBHBIC
WCTOYHUKHU SHepruu. Bussl snexrpoctanimii. Heo6XxoauMocTs SKOHOMUU MPUPOAHBIX PECYPCOB
Y HCTOJB30BaHMS, HOBBIX JKOJIOTMUHBIX M Oe30macHbIX TexHojoruil. Hayka u Ge3omacHOCTH
JTroei.



Jlemoncmpayuu: 1. hoTOMaTepuansl U CIaiabl O TEME.

Jlabopamopnvie pabomoi: 1.VI3yueHue NelCTBUN CPECTB CBSA3H, PAIUO U TEICBHUICHUS.
Xapaxkmepucmuka 0CHOBHBIX U008 OesMETbHOCMIU.!

CamocrosiTenbHO  (QOPMYTUPYIOT MO3HABATEIbHYIO 3aJady. YMEIOT (WIM pa3BUBAIOT)
CIIOCOOHOCTH C MOMOIIBIO BOIIPOCOB J1I00BIBATH HEIOCTAIOIIYIO HH(POPMAIHIO.

9 kjacc

Kunemaruka
CrniocoOsbI onucanusi MexaHuueckoro aBrxeHus. Cuctema orcueta. [IpsmonuHeiiHoe ABIKEHUE.
[IpsMonuHeitHOE paBHOMEpPHOE IBHKEHHE II0 ILIOCKOCTH. llepemelieHne M CKOpOCTh IIpH
PaBHOMEPHOM MPSAMOJMHEHHOM JBUXKEHUU IO IUIOCKOCTU. OTHOCHUTENIBHOCTh JBUKEHUS.
Cnoxenue paBwxeHud. [lpuHIMN He3aBUCMMOCTH JBWKeHUU. KpuBoimHelWHOE [BHXKEHHE.
JIBukeHue Tena, OpOIIEHHOr0 TOJ YIJIOM K TOpU30HTY. PaBHOMEpHOE JBMKEHHE IO
OKpPYKHOCTH. YTJI0Basi ckopocTh. Ilepuon u yacrora Bpamenus. CKopocTb
U YCKOPEHHE IPU PABHOMEPHOM JIBUIKEHUH 110 OKPY>KHOCTH.
Jlabopamopnuie pabomui(c ncnoab3oBannem odopynosanus «Touka pocray):

1.  H3yueHue ABMKEHHs CBOOOAHO MaJaroOIEro Teja.

2.  V3ydenume nBMKEHUS 110 OKPYKHOCTH.
Ipumeprvie memovl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1.  Omnpexnenenue CKOPOCTH PAaBHOMEPHOI'O JIBUKEHUS IIPU MCIIOIb30BAaHUM TPEHAXKepa

«OeroBasi IOpOKKa».

2.  Hcropuyeckass peKOHCTPYKIHUS ONBITOB [ammies 1O ONpeNereHrui0 yCKOPEHUs

CBOOOJIHOTO Ma/IeHUs Tel.

3. IlpuHUMTBEI pabOTHI TPUOOPOB IJIST U3MEPEHUSI CKOPOCTEH U YCKOPEHHIA.

4.  IlpumeHeHue cBOOOAHOTO MAJCHUS AJIS U3MEPEHHSI PEaKIMU YeJI0BEKa.

5. Pacuer TpaexTopuu IBHKEHUS NepcoHa)kel paccka3os P.Pacmo.
Xapakmepucmuka OCHOBHbIX 6U008 OesmenbHOCmuU. YTeHHEe U OOCYXJIEHHEe TEeKCTa CcTaTei
WHTEpHET-CAalTOB, 00CYX/E€HHE [OKJIaJ0B W TpE3EeHTAllMi, COCTaBJIEHUE W pEIIeHHE 3ajad,
obcyxaenue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JInHAMHKA
HNuepumansubie cuctemsl otcuera. Cuna. 3akoHbl HeroToHa. J[BUiKEeHHME Tena moj JeMCTBUEM
HECKOJIbKMX CHWJI. JIBUKEHUE CHUCTEMBbl CBA3aHHBIX Tel. J[MHAMUKa PaBHOMEPHOIO JABUKEHUS
MaTepHaIbHON TOYKHU MO OKPYKHOCTH. Kiacchl cuil. 3aKOH BCEMUPHOTO TATOTEHHS. J[BUKEHME
mnaHeT. MckycctBeHHble cryTHUKH. ConHeuyHasi cucteMa. VMctopust pa3BuTUs NpeACcTaBiICHUN O
Bcenennoii. Ctpoenue u 3Botonust BeeneHHOM.
Jlabopamopnvle pabompi(c ucnonb3oBaHueM odopynoBanus «Touka pocray):
1. V3mepeHue Macchl TeNa ¢ UCHOIb30BAHHEM BEKTOPHOTO PA3JI0KEHUS CHUIIBI.
2. 3yueHue KUHEMATHKU U JUHAMHUKH PAaBHOYCKOPEHHOTO JIBIKEHUsS (HAa TpUMeEpe
MaliuHbl ATBy/1a).
3.  /BydeHue TpeHHS CKOJIbKCHUS.
IlpumepHvie memvlt nPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOML.:
1.  Hcropuueckass pekoHCTpyKuus omnbIToB KyinoHa m AMOHTOHA IO ONpEETICHUIO
BEJIMUMHBI CUJIBI TPEHUS CKOJIBKEHUSI.
2.  llepBble HCKYCCTBEHHBIC CITYTHUKH 3E€MITH.
3. Kak ornnuarotcst MexaHW4ecKue MpoIecCchl Ha 3eMile OT MEXaHHMUECKUX MPOIECCOB
B Kocmoce?
4.  Tena Comueunoi cuctemMbl. OTKPBITHS HAa KOHYHKE TIepa.
Xapakmepucmuka OCHOBHBIX 6U008 OesmenlbHOCmU. YTeHHEe W OOCYXJICHHWE TEKCTa CTaTel
WHTEPHET-CANTOB, 00CYX/IECHHUE MOKJIaJ0B U TMPE3CHTAlMi, COCTABIEHHWE U peEIIeHHE 3aad,
obcyxneHue crmoco0oB pemnieHus (moaroroska k OI'D no ¢usuke).



HNmnyabce. 3akoH coXpaHeHUs] HMIYJIbCa

Wmnynec. M3MeHeHue ummysnbca MaTepualbHON Touku. Cuctema Ten. 3aKOH COXpaHEHUs
UMITYJIbCA.

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX pADOM.:

1. PeakTuBHOE JBUKEHHE B IIPUPOJIE.

2.  Paccrnenosanwue [ITII ¢ moMoIIbpi0 3aKOHA COXPAHEHUS UMITYJIbCA.
Xapakxmepucmuka OCHOBHbIX 6U008 OesimelbHOCmU: YTeHUEe U OOCYXKJCHHE TEeKCTa CTaTel
MHTEPHET-CATOB, OOCY)XICHHE [OKJIAJ0OB W IPE3CHTALlMi, COCTaBIEHHWE M pEUICHHE 3alad,
obcyxaeHue cnoco0oB pemenus (moaroroska k OI'D mo ¢uzuke).

CraTtnka
PaBHoBecue Tena. MOMEHT Cuiibl. Y CII0OBHS paBHOBECUS TBEPAOro Teia. IIpocTeie MEXaHU3MBI.
Jlabopamopnuie pabomoi(c ncnoib3oBanuem odopynosanus «Touka pocray):
OmnpeneneHre NEHTPOB MacC Pa3IMYHBIX Tell (TpH crocoba).
HpuMeprze membsl NPOEKNHbIX U UCCTIe008AMENIbCKUX pa60m:
1. IlpumeHeHHE TPOCTBIX MEXaHU3MOB B CTPOUTEIBCTBE: OT 3EMISHKH JIO
HeOockpeba.
2.  HccrenoBanue KOHCTPYKIIMU BEJIOCHUIIEIA.
Xapakmepucmuka OCHOBHbIX 6U008 OesameNbHOCmU: YTeHHe U OOCYXJIEeHUEe TEeKCTa craTel
WHTEPHET-CANTOB, OOCYXKIEHHE JOKIAJ0B M TPE3CHTALWH, COCTABICHUE M pEIICHHWE 3ajad,
o0cyxieHue crnoco6oB pemieHus (moaroroska k OI'D no ¢usuke).

Mexannuyeckue KoJgeOaHUusI U BOJIHbI
Mexannueckue konebanusa. IIpeoOpa3zoBaHMe »HHEPruM MpPU MEXAHUYECKUX KOJIEOaHUSX.
MareMaTiueckuii M MNpYXUHHBIH MasTHUKH. CBOOOJAHBIC, 3aTyXaroIlMe M BBIHYXICHHbIC
koseOanus. Pezonanc. Mexanuueckre BosHbL. JlJIMHA M CKOPOCTDH BOJIHBL. 3BYK.
Jlabopamopnvle pabompi(c ucnonb3oBanueM odopynoBanus «Touka pocray):
N3yuenne konebaHuit HUTSHOTO MasSTHHUKA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1.  CrpyHHBIE MYy3bIKaJIbHBIE HHCTPYMEHTBHI.

2.  KoneGaTtenpHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakxmepucmuka OCHOBHBIX 6U008 OesimelbHOCMU: YTEHUEe U OOCYXJEHHE TEeKCTa cTaTel
WHTEPHET-CATOB, OOCYXKJEHHE MOKJIAJ0B M TPE3EHTALUH, COCTaBIIEHHE M pElIeHHEe 3ajad,
obcyxaeHue cnoco0oB pemenus (moarotoska k OI'D mo ¢usuke).

DJIEKTPOMATHUTHBIE KOJIeOaHUsI U BOJHbI

Ilepemennslii anekTpuueckuit Tok. KonebarenbHblii KOHTYp. BeiHyXIeHHbIE 1 cBOOOAHBIE DM
kose0aHusa. OM BOJHBI U UX CBOICTBA.

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

[IpuHIKAIIBI pagUOCBA3U U TEICBUACHHUS.

Bnusaue OM u3nydyeHuii Ha )KUBbIE OPTaHU3MBI.

N3roroBiienre ycTaHOBKY JJ1s1 AEMOHCTPAILUK OIBITOB 110 DOMU.
OnexrpoMarautHoe usnydenne CBY-neun.

HcTtopuueckasi peKOHCTPYKLUS ONBITOB AMIIEpA.

Xapakmepucmuka OCHOBHBIX 6U008 OesamenlbHOCmU. YTeHHEe W OOCYX/IEHHE TEeKCTa CcTaTel
UHTEPHET-CAWTOB, 0OCY)XIEHHE [OKJIAJOB M IpPE3CHTALUH, COCTaBIEHHE M peEIIeHHEe 3ajad,
obcyxaenue crmoco0oB pemeHus (moaroroska k OI'D no dpusuke).

agrwpnE

Ontuka

Uctounuku cBeta. JlelicTBusi cBeTa. 3aKOH MPSIMOJIMHEWHOTO PACIpOCTpPaHEHUs CBETa. 3aKOH
oTpaxkeHus cera. [locTpoeHne M300pakeHUN B IJIOCKOM 3€pKajie. 3aKOH MPEJIOMIICHUSI CBETa
Ha IUIOCKOW TpaHuLE JABYX OJHOPOAHBIX Mpo3pauyHbIX cpen. llpenomiienune cBera B mpusMe.
Jucnepcus ceera. SIBeHNE NOIHOTO BHYTPEHHETO OTpa)keHus. JInH3bl. TOHKME JIMH3BI.



Kaﬂeﬂuapﬂo —TeEMAaTUY€C€CKOC IVIAaHUPOBAHUE

Koan Jara
Ne Tema 3ansATHSA yecT ILian | ®akr
n/n BO
4acoB

1 Beenenune

2 JlabopatopHas pabota Ne 1. «M3mepeHne AmuHBI, 00beMa U
TEMIIEPATYPBI TeIa

3 PaBHOyCcKOpeHHOE ABMKEeHHE. Y cKopeHue. @opmyJia sl BBIYUCICHUS
YCKOPEHHSL.

4 Enuanusl yckopenust. Y ckopeHue — BEKTOpHas pu3nyecKas
BEJIMYHHA.

5 Jlabopatopnas pabota Ne 2. «M3y4ueHne paBHOyCKOPEHHOTO
PSIMOJUHEHHOTO IBKEHUSDY

6 Macca u e€ eaununpl. VizmMepeHne Macchl. PeruaxxHbie BeChl

7 JlaGoparopHas padota Ne 3. «3mMepeHne Macchl Tena Ha DIEKTPOHHBIX
BeCcax»

8 JlabopatopHas pabota Ne 4. «/I3MepeHne TUIOTHOCTH BEIECTBA
TBEPAOTO Tena»

9 Cnoxenue cui. PaBHonerictByromas cui. ClioxKeHHe Chll,
JICUCTBYIONIUX BJI0JIb OJTHON MIPSIMOM.

10 DponTanbHasg naboparopHas padota «lIpaBuia ciokeHHUS CHI»

11 Cuna ynpyrocti. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT YJUIMHEHUS TeJa.

12 JlaboparopHas pabota Ne 5. «I"pagynupoBanue npyXKuHbl 1 U3MEPEHHE
cHJI TuHaMoMeTpomy. Perienue 3agay

13 [IpuMepb! BIUSHUS TPEHUS Ha MPOLIECCHI, MPOUCXOISIIIE B TIPUPOJIE U
TEXHHKE.

14 JlaGoparopHas pabota Ne 6. «3MepeHue CHITbI TPEHHS CKOJIBKEHHSD)

15 JlaboparopHas pabota Ne 7.«3y4yenune ycioBus paBHOBECHS pblyara

16 Brnok. IToaBKHBIH 1 HENOABIKHBIN O0KU. PaBeHcTBO paboT npu
WCIIOJIb30BaHHUH MPOCTHIX MEXAaHU3MOB. «30JI0TOE TIPABHIIO»
MEXaHHKH.

17 JlaboparopHas pabota Ne 8. «M3mepenne KIIJ mpu nogpéme Tena mo
HAaKJIOHHOW MJIOCKOCTH»

18 KomnebarensHoe nmwkenue. [lepron konedanuii MasTHUK

19 3Byk. Mcrounuku 3Byka

20 [IpsiMmosuHeliHOE pacIpoCTpaHEHUE CBETA.

21 JlabopatopHas pabota Ne 9. «Habmonenne npsiMoHHEHHOTO
pacrpoCTpaHEHHsI CBETA

22 OTpakeHue cBerTa.

23 Jlabopatopnas padota Ne 10. «3ydeHune IBIEHUS OTPAXEHUS CBETA

24 IpenomiteHne cBeTa.

25 Jlabopatopnas pabota Ne 11. «/3yuenne SBISHUS MPETOMIICHHS
CBETa»

26 ®dopmyna TH3EI*. YBeNUYCHUE JTHH3BI*.

27 JlaGopatophas padoTa Ne 12. «3yueHue n3o0pakeHusi, 1TaBacMOro
JIUH301»

28 Jmwxenue monexyin. duddysus

29 3aBUCHMOCTB CKOpOCTH AN((Y3UH OT TEMIEpaTypsl Teaa

30 ®ponTanbHas naboparopHas padota «Habmoaenue 6poyHOBCKOT0
JBIDKEHMS»

31 JaBnenue xxuakocTeli u ra3oB. 3akoH [lackans

32 Jlabopatopnas padota Ne 13. «3MepeHre BBITATKABAIONICH CHITBDY

33 Jlabopatopnas padota Ne 14, «3yueHue yCaoBUii TUIABAHUS TEIIa»




34

TennoBoe aBmwxenue. Temneparypa.

35 Buytpennss sneprus. CrocoObl HI3MEHEHHSI BHYTPEHHEH SHEPTHUH.

36 KonBeknus. M3nydenne

37 JlaboparopHas paborta Ne 15. «CpaBHeHHE KOJMYECTB TEMIIOTHI IPU
CMEUIMBAaHUH BOJBI Pa3HOH TEMIIEPaTyPhI»

38 Jlabopatopnas padota Ne 16. «3mepeHne ynensHON TeIIOEMKOCTH
BEIIECTBA»

39 [InaBrenue u oTBepACBaHNE KPUCTATUTMIECKIX BEIIECTB.

40 ®ponTanbHas naboparopHas padota. «OnpeaeneHue yaeaIbHOH
TEIUIOTHI TJIABJICHHUS JIbJIAY.

41 ®dponranbHas JadoparopHas padora. «O0Opa3oBaHUE KPUCTALIOBY

42 Hcnapenue u Konnencanus. Kunenue. Y aenbHas TemaioTa
napooOpa3oBaHusl.

43 BnaxkHocTs Bo3ayxa.

44 OponTanbHas naboparopHas pabota «/3mMepenne BIaXKHOCTH
BO3TyXa»

45 CBs13b MKy TTapaMeTpaMU COCTOSIHUS Ta3a.

46 [TpuMeHeHue ra3oB.

47 Cuna Toka. Amnepmerp. JlaboparopHas padota Ne 17. «Coopka
3JIEKTPUYECKOH IEMH 1 U3MEPEHHE CHIIbI TOKA Ha Pa3iInyHbIX e
Y4acTKax»

48 Onextpudeckoe Hanpsbkenue. BonpTmerp. Jlaboparopnas padota Ne
18. «3mMepenne HanpsKeHNS Ha PA3IMYHBIX YIaCcTKaX dJeKTPUIECKON
enm»

49 ComnpotuBrienue npoBogHuKa. 3akoH OMa JiJIs yJacTKa LemH.
JlaGopatopnas padota Ne 19. «3mepenue conpoTHBICHUSI
ITPOBOJIHHKA ITPH ITOMOIIIHM BOJIFTMETPA U aMIIepMeETpay

50 Pacuér conporuBnenus npoBoaHuka. Peocrarsl. Jlaboparopras
pabota Ne 20. «PerynmupoBanue CHiIbl TOKA B IIEMH C IIOMOIIBIO
peocraTa»

51 [TocnenoBatensHOE coequHeHHe POBOAHMKOB.J[abopaTopHas paboTa
No 21. «M3yuenue nmociae0BaTeIbHOTO COSTUHEHUS TPOBOTHUKOBY

52 [MapamenbHOE coeMHEHUE MPOBOIHUKOB. JlJabopaTropHas padoTta No
22. «M3y4yeHne mapaielbHOTO COSTMHEHMsI IPOBOJHUKOBY

53 PaboTta 1 MOIITHOCTP AJIEKTPUIECKOTO ToKa. 3akoH [xoyns — Jlenna
Jlabopatopnas padota Ne 23. «3meperne paboThl B MOIITHOCTH
3JIEKTPUYECKOTO TOKa»

54 [TocTosiHHBIE MarHUTE. MarHuTHOE TOJIe

55 JlabopatopHas pabota Ne 24. «/3yueHre MarHUTHOTO TTOJIS
MIOCTOSIHHBIX MarHUTOB.

56 MarHuTtHoe€ 1oJje NEKTPUIECKOr0 TOKa

57 OTHONIEHNE TyTEH, TPOXOAUMBIX TEJIOM 3a TIOCJIeI0BaTeIbHBIC
paBHBIE MPOMEKYTKH BPEMEHHU.

58 JlaboparopHas pabota Ne 25. «HccnenoBanue paBHOYCKOPEHHOT'O
MIPSIMOJIMHEHHOTO JTBHYKESHHUSD)

59 JIBIOKEHHE Tejia oI ISHCTBHEM HECKOJIBKHUX CHIL.

60 ®ponranpHas JaboparopHas paboTa. «V3ydeHre ABIKEHUS Tela Mpu
JEWCTBUH CHIIBI TPEHHSD).

61 OpoHTanbHas TaboparopHas padota. «/3yueHue NBHKEHUS
CBSI3aHHBIX TED»

62 MatemaTu4ecKuil ¥ Ipy>KUHHBIA MasTHUKH

63 3aBHCHMOCTD TIEpHO/1a KOJIeOaHU MAaTEMAaTHIECKOT0 MasITHAKA OT
JUTMHBI HUTH, HE3aBUCUMOCTB OT aMIUTUTY/IbI KOJeOaHH U Macchl
rpysa.

64 JlaboparopHas pabota Ne 26. «3y4yenue konedanuii

MAaTEMATHYCCKOT'0 U MPYKUHHOT'O MAATHHUKOB»




65

SIBiieHHE 3JIEKTPOMArHUTHOW UHIYKIIMU. MarHuTHBIN MOTOK.

66

[lepeMeHHBIN MEKTPUUECKUHN TOK.

67

IIoaroroBka UTOrOBOIrO MMPOCKTA.




