CseTnaHa byxtosposa
C=RU, O=MOY LWunkuHckas COLL
Ne 1, CN=CseTnaHa byxTosiposa,

\% /Q/ o i MOY Hlunkunckas COILL Nel

CBOeii ygocToBepsioLLei
noanucbLI0

r. Wunka

2023.09.14 14:02:41+09'00"

«O6CyxIeHO» «CoraacoBano»:
PyxoBogurens MO 3am. mupexTopa mo YBP
UL cMoHsipoBa H.B.. [/K/@Waﬁz%ﬂnﬂMHHa C.A..
&Yy »0l 2023 1. Y06 2023 r.
N A
RN
’«‘%m;:uﬁx wedt o7
PABOYASI ITPOTPAMMA

Kypca BHEYpPO4HOHl /1eATeIbHOCTH
JKenepuMeHTapuii o gpusuke»
1uist 7-9 KJIaCCOB OCHOBHOTO 00611Iero 00pa3oBaHus
€ ucnosb30BaHHEM 000pyaoBanus HenTpa «ToukH pocTa»)

Cpok peasusanun nporpammbl 2023-2024 yu.r.

Paspaborana: byxtosiposa C.B.,
BBICIIIAsI KATETOPHSI

HInaka, 2023 r.



IInanupyemsbie pe3y/ibTaTbl 0CBOEHUS NPOrpaMMbl BHEYPOUHOMH /ieATe/TbHOCTH

JINUHOCTHBIE:

B cdepe THUHOCTHBIX YHUBEPCATbHBIX yueOHBIX AeHCTBUN YUAIUXCS:

* yueOHO-TT03HABATe/IbHBIN UHTEpeC K HOBOMY yueOHOMY MaTepHasly 1 Crioco0aM pelieHuUst
HOBOM 3a/jauy;

* OpHieHTaLMs Ha IOHMMaHKe TIPUYHH yCIiexa BO BHeYyUeOHOM /iesiTeTbHOCTH, B TOM YKCJIe Ha
caMoaHa/u3 U CaMOKOHTPOJIb pe3yJbTaTa, Ha aHa/li3 COOTBETCTBUS Pe3y/IbTaToB TpeOoBaHUAM
KOHKDeTHOM 3a/lauy;

* crtocOOHOCTB K CAMOOLIeHKe Ha OCHOBe KPUTEPHEB YCTIELTHOCTH BHeyUeOHOU [iesTeTbHOCTH;
Ob6yuarowjutics noay4Um 803MOHXCHOCMb 0/151 (POPMUPOBAHUSL:

° BHYTpeHHEﬁ MO3ULIMH IIKOJ/IbHHUKA Hd YPOBHE T10J/IOKUTEJ/IbHOT'O OTHOLIEHHS K IIKOJIE,
ITOHUMAaHHA HGO6X0,[H/IMOCTI/I YyueHud, BbIDA)KEHHOT'O B HPEO6JIEI,[[<':1HI/II/I yq€6HO-HO3HaBaTEJ'IBHbIX
MOTHBOB;

* BEIp@)XXEHHOW yYCTOMUYMBOM yueOHO-TI03HABAaTeTbHOW MOTUBAL[UU YUEHUS,

* YCTOMUMBOTO yueOHO-TI03HABaTeIbHOTO MHTEpeca K HOBBIM O0IIMM crioco0am peliieHHs 3a/jau.

METal'lp eJMeTHbIe:

B cdepe perysiTHBHBIX YHUBEpPCATbHBIX YUeOHBIX [IeMCTBUN yUall[UXCs:

¢ [JIaHWUPOBATb CBOU ,EI;EI;’ICTBI/IH B COOTBETCTBMH C IIOCTaB/IEHHOMN 3&1/17:1‘-16171 " yC/IOBUSIMU ee
pean3al, B TOM UKCjie BO BHYTDEHHEM Il/IdHE,

* YUUTBIBATL YCTAHOBJ/IEHHLIE IMPABW/IA B IJIAHUPOBAHWUW X KOHTPOJI€ criocoba pelieHud;
¢ OCyLIEeCTBJIATb WTOTOBBIN 1 ITOLIArOBEIN KOHTPO/JIb T10 pe3yJibTaTy,

* OLIeHMBAaTh NPaBWIbHOCTb BBITIOJIHEHUS 1eCTBUSI HAa YPOBHE a/IeKBaTHOW PETPOCIIeKTUBHOMN
OLIEHKH COOTBETCTBUS Pe3y/IbTaTOB TPeOOBAHKUSIM JIaHHOM 3a/lauM U 3aZlauHOMN 00J1acT;

* a[IeKBaTHO BOCIIPUHUMATh TpeJIJIO’KEHUS U OL|eHKY YUYMTeslel, ToBapullel, poJuTenen U
JIPYTUX JIO/Iel;

* pa3/IyaTh Crocod U pe3y/bTaT AeHCTBUS.
Ob6yuarowjulics nosyyum 803MONCHOCMb HAYUUMCA:
* B COTPYJHUYECTBE C YUUTE/IEM CTaBUTh HOBbIE yueOHbIe 3a/jauu;

* TIPOSIBJISITH TIO3HABATE/IbHYIO MHUL[MATUBY B Y4eOHOM COTPY/JHIUUECTBE;



* CaMOCTOSITe/IbHO a/leKBaTHO OLIeHWBAThb MPaBUIbHOCTh BBITIOIHEHUS [IeMCTBUSI U BHOCUTD
Heo0Oxo/JuMble KOPPEKTHBHI B UCTIO/THEHHE KaK 110 X0y €r0o peau3aliy, Tak U B KOHL[e
JleHCTBUS.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX yUeOHBIX AeHCTBUM yUaIUXCS:

* OCYILIeCTBJISAATH TIOMCK He0OXoqumMoi nH(OpMaLK [jisi BBITO/IHEHHUsI BHeYyUeOHBIX 3a/laHui C
WCII0/Tb30BaHMEM yueOHOM MTepaTyphl M B OTKPHITOM MH(OPMALMIOHHOM ITPOCTPAHCTBE,
SHLMKJ/IONE/IUH, CTIPABOYHUKOB (BKJIIOUasi 31IeKTPOHHBIE, LIU(PPOBBIE), KOHTPOJIUPYEMOM
MIPOCTPAHCTBe

WuTepHerTa;

* OCYILIeCTBJISATh 3aNMCh ((puKcalyio) BbIOopouHoit nHpopMalu 06 OKpysKarolieM MUpe U 0
cebe caMoMm, B TOM UHCJIe C IIOMOIIBI0 UHCTpyMeHTOB VKT,

* CTPOUTH COOOIIeHNs], TIPOEKThI B YCTHOW 1 IMCbMEHHOU (opMme;
* IPOBOJUTH CpPaBHEHHE U K/IaCCU(MHUKALIUIO 110 3aZlaHHBIM KPUTEPHSIM;
* YCTaHABJ/IMBATh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U B U3yuaeMOM KpyTe SIBJIeHU;

* CTPOUTD pPacCy/eHusi B popMe CBsI3M TIPOCTHIX CY>KJeHHi 00 00beKTe, ero CTpOeHHH,
CBOMCTBAx M CBsI3ax;

O6yUG}OLL{UleH no/styyum 603MOMCHOCMb HAyuYUmMbCA:

* OCYII[eCTBJISATh PaCIIMPeHHbIN MOUCK MH(OPMAaLK C UCTI0/Ib30BaHUEM PeCyPCOB OMOMMOTEK 1
cetu MHTepHerT;

* 3aMKChIBaTh, (GUKCUPOBATh MHPOPMALHIO 00 OKPY>KaIOIIMX SIBJIEHUSIX C TIOMOIIBIO
nHcTpyMeHToB UKT;

* 0CO3HAHHO U MPOM3BOJILHO CTPOUTH COOODIIeHHsI B YCTHOM U NMUCbMeHHOU (opMe;

* OCYILIeCTBJIATE BEIOOP Hanbosiee 3pPeKTUBHBIX CTIOCOOOB pellieHust 3a/1au B 3aBUCUMOCTH OT
KOHKDETHBIX yC/I0BHUH;

* CTPOUTH JIOTUUECKOe pacCy>k/ieHue, BK/IroUatolljee yCTaHOB/IeHWe TPUUMHHO-CJIe[ICTBEHHBIX
CBsI3€li;

* MOT'YT BBIMTH Ha TEOPEeTUYECKUI YDOBEHb pellieHusl 3a/jau: pellleHre 10 orpe/ie/leHHOMY
T/IaHy, BJ/laJleHue OCHOBHBIMU MMPHEeMaMHU peLleHusi, 0CO3HaHUS [esiTe/IbHOCTH T10 PeLleHHI0
3a/jaui.

B cdhepe KOMMYHHKaTHBHBIX YHUBEDPCAIbHBIX YUeOHBIX [IeMCTBUN yUall[uXCsi:

* a/IeKBaTHO MCII0/Ib30BaTh KOMMYHUKAaTHUBHbIe, TPEK/e BCEro - peueBble, Cpe/iCTBa /IS
pellieHrsT Pa3/IMYHbIX KOMMYHUKATHBHBIX 3a/lad, CTPOUTh MOHOJIOTHUECKOe CO00I1IeHr e, BIaJeTh
JTMasioruueckou popmMoii KOMMyHHKAIUH, UCII0/Ib3Ys, B TOM UMC/Ie CPeJiICTBa U UHCTPYMEHTbI
VKT v AXCTaHI[MOHHOTO OOIIeHNST;

* IOMyCKaTh BO3MOKHOCTh CYILIeCTBOBAHUS Y JItO/lel pa3/TMUHbIX TOUEK 3pDeHUs], B TOM UHMCJie He
COBIIAZIAOIIUX C er0 COOCTBEHHOM, 1 OPUEHTUPOBATHLCS Ha TIO3WILIMIO TTapTHepa B 00LeHNH U
B3aMMO/IENCTBUY;

® YUUTBIBATH PA3HbI€ MHEHHA U CTPEMUTHCA K KOOPpAWHALIMN PA3/TMUHBIX HOBI/IL[I/Iﬁ B
COTpyJHHUUECTBE,

* (hopMyIMpOBaTh COOCTBEHHOE MHEHUeE U MO3ULIHIO;



* AOroBapmMBaThCA U MPUXOJUTH K O6IJ.[EMy pelieHunro B COBMECTHOM AedaTeJIbHOCTH, B TOM UuCjie
B CUTyallMM CTOJIKHOBEHUS UHTEPECOB;

O6yUG}OLL{UleH no/styyum 603MOMCHOCMb HAyuYuUmbCA:

* YUUTBIBATh U KOOPIMHUPOBATh B COTPYAHUYECTBE OT/IMYHbIE OT COOCTBEHHOU MO3UINU APYTHUX
JIIOZIel;

* YUUTBIBATH pd3Hble MHEHHWSA U UHTEPECHI U 000CHOBLIBATh CO6CTB€HHy}O IMO3ULIUIO,
* TIOHUMAaTb OTHOCUTE/IbHOCTE MHEHUH U MoAX040B K pelleHur0 l'IpO6J'I€MI:I;

* apryMeHTUPOBaTh CBOIO MO3ULMI0 ¥ KOOPAUHUPOBATH ee C MO3ULIUSAMU [TapTHEPOB B
COTPY/IHUYECTBE MPH BbIPAOOTKE 0OIIero perieHusi B COBMECTHOM J1eITe/TbHOCTH;

* 33/1aBaTh BOTIPOCHI, HEOOXOAUMbIE /ISl OPraHU3alu COOCTBEHHOM IeITeTbHOCTH U
COTpY/HUUECTBa C IMapTHEPOM;

¢ OCyL1eCTBJIATb B3aMMHBIM KOHTPOJIb X1 OKA3bIBATh B COTPYJHUUECTBE HeOGXO,E[I/IMy}O
B3daMMOIIOMOIIIb.

IIpegmeTtHbIe:

- OPUEHTHUPOBATLCA B ABJIEHUAX U obBekTax OKpYy>Karoljero Mupa, 3HdTb I'PaHULbI UX
MMPUMEHHUMOCTH;

- [IOHUMATh orpeae/jIeHus (1)I/I3I/I‘JECKI/IX Be€/IMYWH WU IMTOMHUTHL OIIpee/sdronire (1)0pMy.IIbI;

- MIOHUMAaTh KAaKUM (PU3MUECKUM TIPUHIUTIAM 1 3aKOHaM TIOJUMHSIFOTCS T€ WIH WHbIE 00BEKThI U
sIBJIEHUS TIPUPO/IbI;

- 3HaHWe MO/Ie/iv TIOMCKa pellleHu /1Jisl 3a/1au 110 (PU3UKe;

- 3HaTh TEOPeTHUYECKHEe OCHOBbI MaTeMaTUKH.

- IPUMeYaTh MO/ SIBJIEHUM U 00BEKTOB OKPY KAOIIler0 MHPa;

- aHa/IM3UPOBaTh yCJIOBUE 33/1aul;

- nepe)opMyJ/IMPOBaTh U MO/Ie/IUPOBaTh, 3aMeHSATb UCXOAHYIO 3aZiauy ApYyrou;
- COCTaBJISITh IJIaH PelleHNs;

- BBIJIBUTATh Y MIPOBEPSITH Ipe/ijlaraeMble [i/isi pellieHusl TUTIoTe3bl;

- B/IdaZleTb OCHOBHBIMU YMCTBEHHBIMU OIlepaliAMH, COCTABIAOLNIMMHU IMMOWCK pellIeHUA 3a4a4n.



Copep:kaHue MPOrpaMMbl BHEYPOUHOH /1eATeTbHOCTH

7 K1acc

Beepenue. BeosHoe 3ansaTHe. Llen v 3aaum Kypca. TexHyka 6e30macHOCTH.
Poib 3KCniepuMeHTa B )KU3HH Ye/l0BeKa.

Teopus: V13yunTb OCHOBBI TEOPUHM NOTpeLIHOCTeN. [TorpeHoCTH NpsAMBIX U KOCBEHHBIX
M3MepeHu, MaKCUMaslbHasl TOrpelliHOCTh KOCBEHHBIX U3MepeHHUH, yueT MOrpelHoCTei
M3MepeHuil pu rnoctpoeHUH rpadukoB. [IpefcraBieHre pe3ynbTaToOB U3MepeHuil B (hopme
TabnuLy ¥ rpadrKoB.

INpakmuka: OCHOBBI TEOPUU MOTPELIHOCTEN IPUMEHSITh TIPU BBINOTHEHUH 3KCIIepUMeHTaIbHbIX
3ajiau, MpaKTUUeCKuX pabor. (c ucnosnp3oBaHueM odopyaoBanus «Touka pocta»)

XapaKmepuchKa OCHOBHbIX 8U008 0esimeabHOCMU:

[TpuBOAWTE pUMephl 00BHEKTOB M3yueHUs (Gr3uKu (pusnueckre siBieHus, Gpusnyeckoe Tero,
BelllecTBO, (usnueckoe nose). Habmogare v aHanM3MpoBaTth U3NUecKye siBieHus
(pukcupoBaTh U3MeHeHHsT CBOMCTB 0OBEKTOB, CPABHUBAThL MX U 0000111aTh). [T03HaKOMUTBLCS C
5KCIIepUMeHTa/IbHBIM METO/I0M UCC/ejoBaHUs TIpupo/bsl. COopka MprbOpoOB U KOHCTPYKLIWIA.
Vcnonb3oBaHue U3MepUTenbHBIX IPUOOPOB. BhinoHeHre 1abopaTOpHBIX U TIPAKTUUeCKUX
pabot. [luarHocTKa ¥ yCcTpaHeHHe HeHCIpaBHOCTeH

npubopoB. BeicTparBaHue rUIoTe3 Ha OCHOBAHWY UMEIOIIUXCS JAHHBIX.
MexaHHKa.

Teopus: PaBHOMepHOe U HepaBHOMepHoe /iBiKeHue. ['padryeckoe npesicTaBieHre JBUKEHUSI.
Perienue rpadyyeckux 3aja4, pacueT MyTH U CPeJJHeM CKOPOCTH HepaBHOMEPHOTO JIBMXKEHUSI.
[MonsiTe HepLK ¥ MHepTHOCTH. L]eHTpOoOexHas cuna. IIpruMeHeHre JaHHBIX (HU3UIeCKUX
TIOHSITUM B )KU3He [esiTeJIbHOCTH uesioBeka. Cujia yIpyrocTH, CHja TPeHUs.

IMpakmuka: ViccnefoBaHue 3aBUCUMOCTH CUJTbI YTIPYTOCTH, BO3HUKAIOILeH B MPY)KUHE, OT
cTerneHu Jieopmaliiu npyKuHbl. OripejesieHre KoaguiveHTa TpeHus: Ha TpudomeTpe. (¢
HCI0/Ib30BaHueM 00opyoBanusa «Touka pocra»)

WccnenoBanue 3aBUCMMOCTY CUJIbI TPEHUST OT CUJIbI HOPMAJ/IbHOTO /1aBJIeHUsI.
Xapakmepucmuka 0OCHO8HbIX 8U008 OesimeabHOCMU:

Amnanu3 Tabmui, rpadukos, cxem. I[Touck obbsicHeHus1 HabmOgaeMbIM COObITUSM. OTIpesiesieHre
CBOMCTB IPUOOPOB TI0 UepTekaM 1 MOJie/siM. AHa/Iu3 BO3HUKAIOL[UX TIPOO/IEMHBIX CUTYaLWH.
N306paskaTh CUCTeMy KOOPJUWHAT, BLIOUPATh TeJI0 OTCUETA U CBSI3bIBATh €ro C CUCTEeMOM
Koop/iHaT. Vcronb30BaTh CUCTEMY KOODUHAT it U3yUeHUs TTPSIMOJIMHEHMHOTO [IBYKEHHST
tesia. COopKa mprOOPOB M KOHCTPYKIMA. M criosib30BaHue HW3MepUTeTbHBIX TIPUOOPOB.
BeirosiHeHMe 1a00paTOPHBIX U TIPAKTUUYECKHUX PaboT (C MCmo/1b30BaHneM 000pyAOBaHHUS
«Touka pocra»). [IuarHocThKa U yCTpaHeHHe HeuCIpaBHOCTel MpubopoB. BricTparBaHue



TATOTe3 Ha OCHOBAaHWM MMEIOIMXCsl JaHHbIX. KoHCTpyrpoBaHue ¥ MoJie/TMpOBaHMe.
BhirosiHeHWe 3alaHuMH 110 YCOBEPILIEHCTBOBAHHIO MPUOOPOB. Pa3paboTKa HOBBIX BAPMAHTOB
orbITOB. Pa3paboTka ¥ mpoBepKa MeTO/IMKH SKCIIepUMeHTaIbHOM paboTsl. PaboTa B Masbix
rpymnmnax. AHaIM3UPYIOT, BLIOMPAKOT U 000CHOBBLIBAIOT CBOE pellleHue, AeHCTBYSI.
[pescraByieHyie pe3yabTaTOB MTAPHOM, TPYTIIOBOH /|eSITeIbHOCTH. YUacTHe B AUaore B
COOTBETCTBUH C MPABU/IAMHU PEUEBOTO MOBE/IeHUSI.

I'mppocraTHuka.

Teopus: 3akoH Apxume[a, 3akoH Ilackasisi, THAPOCTaTUYECKOe /IaB/ieHre, COOOIIatoIecs
COCY/ibl, TUAPABIMYECKHE MALLWHBI.

IIpakmuka: 3a0auu: BBITAJIKMBAOIIAsl CU/la B Pa3/IMYHBIX CUCTeMax; PUOOPHI B 3a[jauax
(coob1matoruecs: coCy/ibl, TUApPaBIMYeCKHe MalllMHbI, pbluard, 6;10K1). DKCIiepUMeHTa/IbHbIe
3a/jaHus:

1)usmepeHue cuibl Apxume/ia, 2)u3MepeHre MOMEeHTa CUJIbl, JeMCTBYIOLLEro Ha phlyar,
3)usmepeHue

pabOTHI CUJIBI YTIPYTOCTH TIPH TIOZ/beMe TPy3a C MOMOIIBIO MOJBMYKHOTO UM HETTO/[BHYKHOTO
6s10Ka.(c ucnosib30BaHueM 00opyoBanusa «Touka pocra»)

XapaKmepuchKa OCHOBHbIX 8U008 Oesime/IbHOCMU:

Amnanu3 tabail, rpadgukoB, cxem. [Torck o0bsicHeHUs1 Habro1aeMbiM cOObITHSIM. COOpKa
nIprOOPOB M KOHCTPYKIWA. Vcronb30BaHue U3MepUTeTbHBIX IPUO0POB. BeinoHeHre
71a00paTOPHBIX U MPAKTUUECKUX PaboT. [[THarHOCTHKa M yCTPaHEHHe HEUCTIPAaBHOCTEH MPUOOpOB.
BbicTparBaHue TUMNoTe3 Ha OCHOBaHUU UMERIUXCs AaHHbIX. KoHCTpyrpoBaHue u
Mo/ielipoBaHue. PaboTa B MasibIX TpyImnax. AHaMU3UPYIOT, BBIOMPArOT U 000CHOBBIBAIOT CBOE
pellieHue, felicTBus. [IpeicTaBieHye pe3ybTaToOB MapHOM, FPYIINIOBOM JeSITe/TbHOCTH.
[MoaroroBka cooOIieHui ¥ JOKIaJ0B. YUacTre B [Ua/iore B COOTBETCTBUU C IPABUIAMHU
peueBoro MoBe/ieHusl.

CraTuka.

Teopus: bnok. Peiuar. PaBHOBecue TBep/bIX Te/. Y CJIOBUSI paBHOBeCHsl. MOMEHT CHUJIbI.
[TpaBuio momeHTOB. LleHTp TsbkecTu. ViccneoBaHue pa3iMyHbIX MeXaHUUECKUX CUCTEM.
KomOuHUpOBaHHBIe 3a/jauu, UCIIO/Ib3Ysl YC/IOBHSI PABHOBECHSI.

IIpakmuka: VI3roToBneHue paboTaroieil CHCTeMbI O/I0KOB.
Xapakmepucmuka OCHO8HbIX 8U008 OesimeAbHOCMU:

Amnanu3 tabmmil, rpadukos, cxeM. [Touck o6bsicHeHUs1 HabrogaeMbiM coObITHSM. OTipesiesieHNe
CBOMCTB IPUOOPOB TI0 UepTeKaM 1 MOJie/siM. AHa/IM3 BO3HUKAIOL[UX TIPOO/IEMHBIX CUTYaLWH.
Habmopars feficTBUe MPOCTBIX MeXaHU3MOB. [103HAaKOMUTBLCS ¢ PU3NUECKON MO/IeNbI0
«abcoroTHO TBEPZOE Teso». PemaTh 3a7iaun Ha IpUMeHeHNe YCIOBHsI(TIpaBu/ia) PaBHOBECHS
pbiuara. [IpuMeHsITh yciioBUe (TIpaBU/I0) PaBHOBECHsI Pbluara /ijisi 00bsICHeHUs [1eNCTBUS
Pa3IMUHBIX HTHCTPYMEHTOB, HCII0/Ib3yeMbIX B TeXHUKe U B ObITy. COOpKa mpubopoB u
KOHCTPYKLUH. Vcrosib30BaHNe U3MepuTeTbHbIX TPUO0pOB. BrinosiHeHre 1ab0paTOPHBIX U
NpakTHUecKux pabort. [lnarHocTuka u

yCTpaHeHHe HEeMCIIPaBHOCTel pUOopoB. BeicTparBaHKe TUIIOTE3 HA OCHOBAHUH UMEFOIIUXCST
JaHHbIX. KOHCTpyrpoBaHue ¥ Mo/ielMpoBaHue. BoInoHeHWe 3a/jaHui TI0
yCOBepIIIeHCTBOBAHKMIO TIPUO0POB. Pa3paboTka HOBBIX BapHAHTOB OMBLITOB. Pa3paboTka u
TIPOBEPKA METOZMKH SKCIIePUMEHTaTbHON pabOoThI.

Pabota B ManbIx rpymnmnax. AHa/JM3UPYIOT, BBIOMPAIOT 1 000CHOBBIBAIOT CBOE pelleHue,
JevicTust. [pe/cTaBieHre pe3y/ibTaToOB MapHOM, FPYIIIIOBOM AeATebHOCTH. [1oroTOBKa



coobririeHut v Jok1azoB. OCyIeCTB/ISIFOT CAMOOLEHKY, B3aUMOOIIEHKY /IesITe/IbHOCTH. Y YacTHe
B /lMasiore B COOTBETCTBUM C MPaBU/IAMU PeueBOr0 NoBeeHusl.

8 ki1acc

TernuioBble sIB/ICHUA.
TennoBoe pacimpenue Tes. [Iporieccel niaBieHys U OTBepEeBaHusl, UCTIapeHus U
KoHZieHcauuu. Terionepesaua. Bia)kHOCTb BO3/jyXa Ha pa3HbIX KOHTUHEHTaXx.

Jemoncmpayuu: 1. Habmrogerue TasiHust bja B Bozie. 2. CKOPOCTH UCTIapeHUsT Pa3IMUHBIX
xuzgkoctei. 3. TernoBbie ABUraTe M Oy IyIiero.

JlabopamopHble pabombi (¢ ucrob30BaHueM 000pyoBanusa «Touka pocra»): 1. VismeHnenus
JUIVHBI TeJla MIPY HarpeBaHUM U oxJiaxaeHuu. 2. OTIMBKa napapMHOBOIO COJIZATHKaA. 3.
HabsroseHue 3a riaBsieHueM jbza 4. OT 4ero 3aBUCUT CKOPOCTb UCTIAPEHUsT XKUKOCTH? 5.
HabsmroieHure TerionpoBoHOCTYU BOABI U BO3ZyXa.

XapaKmepuchKa OCHOBHbIX 8U008 OesimeabHOCMU:

CamocTosTeIbHO (POPMY/TMPYIOT IT03HABATe/IbHYO 33/lauy. Y MeroT C ITOMOILbIO BOMPOCOB
Jo0bIBaTh HeJjoCTatoIy0 UH(opMaluto. Vcronb30BaHre U3MepUTeTbHbIX TPUO0POB.
BeirosiHeHMe 1a00paTOPHBIX U MIPAaKTHUeCKUX paboT. [InarHoCTHKa U yCTpaHeHHe
HeMCIIpaBHOCTel pUOOPOB. BricTpanBaHWe rMIOTe3 Ha OCHOBAHWHM UMEIOLIUXCS TaHHbIX.
KoHcTpyupoBaHue 1 MOZieTMpOBaHue.

BrImoHeHue 3a/jaHKi TI0 yCOBEPIIIEHCTBOBAHKMIO TIPUO0POB. Pa3paboTka HOBBIX BapHAaHTOB
onbITOB. Pa3paboTKa 1 IpoBepKa METOAMKH SKCIIepUMeHTalbHOM paboThl. PaboTa B MasibIxX
rpyrmax. AHaJTM3UPYIOT, BEIOUPArOT U 000CHOBBIBAIOT CBOE pellieHue, /1eHCTBYSI.
[IpencraBneHue pe3y/bTaTOB MapHOW, TPYIINIOBOM eSTe/IbHOCTH. Y4acTue B 1UaJiore B
COOTBETCTBUM C NPaBUIaMH PeueBOro

oBejeHusd.
BJIEKT[)I/I‘IECKI/IE ABJ/ICHUA.

Muxkpomup. Mogenu atoma, cyiectBoBaslime 10 Hadana XIX. VIctopust OTKPBITHS U JeHMCTBUS
rajibBaHAYeCcKoro sjemeHTa. Victopus co3zianusi 31eKTpogopHor MamHbl. OnbIT BosbTa.
ONeKTpUYeCKUM TOK B 3/IeKTPOJIUTaX.

HemoHncmpayuu: (c ucnosib30BaHueM 00opyoBanus «Touka pocra»)
1. Mopenu aToMoB. 2. ["'anbBaHUUECKHe 3/1eMeHThI. 3. D/1eKTPo(OpHOI
MatuHbl. 4. OnbiTel BonbTta v ['anbBanu.

JlabopamopHble pabombi: 1. Co3zaHue raJbBaHUUYeCKUX 3/IeMEeHTOB U3 TOAPYYHBIX CPEJCTB. 2.
ONeKTpUYeCKHi TOK B KUAKOCTSIX CO3/laHUs «30JI0TOT0 KIHOUYUKAY .

XapaKmepuchKa OCHOBHBIX BU0OB AeATe/IbHOCTH:

YTpaB/sitOT CBO€eH TI03HABaTe/IbHOW U yUeOHOH /1eTe/TbHOCTBIO TIOCPeJICTBOM MTOCTAaHOBKH
L|esieid, TJIaHMPOBAHUsI, KOHTPOJIsl, KOPDPEKLIMK CBOMX JIeMICTBUM U OLIEHKH YCIIeIIIHOCTH
ycBoeHusi. CPaBHUBAIOT CTIOCO0 M pe3y/bTaT CBOMX AeWCTBUM C 00pasLioM - JTHCTOM
cornpoBoskzieHrsi. OOHapy>KUBarOT OTKIOHeHHs1. O6yMbIBalOT MIPUYMHBI OTKJIOHEHHUH.
Ocy111eCTB/IAIOT CAMOKOHTPOJIb U



B3aMMOKOHTPOJIb. VICro/ib30BaHMe 3MepUTebHBIX TPUO0POB. BhimoHeHre 1ab0paTOpHBIX U
NpaKTUYeCcKUx paboT. [InarHoCcTKa U ycTpaHeHWe HercIipaBHOCTel prbopoB. BricTpanBaHue
TUIOTe3 Ha OCHOBAaHMM MMEIOIIUXCS JaHHbIX. KOHCTpyrpoBaHue U MO/le/TMpOBaHue.

BJIEKTPOMEII'HI/ITHBIE ABJ/ICHUS.

MarHuTHOe 11071e B BelljecTBe. MarHuTHasi aHomastusi. MarauTHble Oypu. Pa3HOBUHOCTH
3JIeKTPOM3MEPHUTETbHBIX TPUO0POB. Pa3HOBUIHOCTH 3/1€KTPO/IBUTaTe IeN.

Jemoncmpayuu (¢ ucroib3oBaHueM obopyaoBanus «Touka pocrar): 1. HarnsigHocTh
TOBe/leHus BellleCTB B MarHMTHOM Tiosie. 2. [Ipe3eHTanuu o

MarHUTHOM 110J1e 3eMJI ¥ O MarHUTHBIX Oypsix. 3. [leMOHCTpaLysi pasHOBHUAHOCTEH
3/IeKTPOU3MepUTeTbHBIX PUO0POB. 4. Har/sHOCTh pa3HOBUJHOCTEM /71eKTPO/BUraTe Iei.

JlabopamopHble pabomyi: 1. ViccrefoBaHue pa3nuyuHbIX 371eKTPOU3MepUTeTbHBIX TPUOOPOB.
Xapakmepucmuka 0OCHOBHbIX 8U008 OesimeabHOCMU:

YnpaB/isitOT CBOel TI03HaBaTe/IbHOW U yueOHO /1esTe/IbHOCTBIO TIOCPeJCTBOM IMTOCTAHOBKH
1je/ieid, TIJIaHWPOBAHUsI, KOHTPOJIsI, KOPPEKLIUK CBOMX ZIeMCTBUM U OLIeHKU YCIeIIHOCTH
ycBoeHUst. CpaBHUBAIOT CTIOCO0 U pe3y/ibTaT CBOWX JeMCTBUH C 06pasiioM - TMCTOM
conpoBoXkzieHrsi. OOHapy>KUBarOT OTKIOHeHUs1. O6JyMbIBatOT IPUUYMHBI OTKIOHEHHUH.
Ocy111eCTB/ISIIOT CAMOKOHTPOJTb U

B3dMMOKOHTPOJIb.
Onrnueckue sABJIeHHUA.

VicTouHMKHM CBeTa: TeIUIoBbIe, TIOMUHECLIeHTHbIe, UCKYCCTBeHHbIe. 3roToB/ieHre KaMepsl -
o6cKypa U HccrefoBaHHe H300pakeHHs C TOMOIIBI0 Mo/ie/Th. MHOTroKpaTHOe n300pakeHue
TipeiMeTa B HECKOJIBKHUX TIJIOCKUX 3epKasax. V3roTOBUTH IEPUCKOIT U C er0 MOMOIIbIO TTPOBECTH
HabmoeHust. [TpakTHUeCcKoe UCToIb30BaHNe BOTHYTBIX 3epKasl. 3pUTe/bHbIE WTHO3UH,
TIOpPOXKJaeMbie

ripesioM/ieHHeM cBeTa. Mupaxku. Pa3BuTrie BOJIOKOHHOM OTTHKM. VIcno/ib30BaHUe 3aKOHOB CBeTa
B TEXHUKE.

Jemoncmpayuu(c ucnonbp3oBaHneM odopyaoBaHusi «Touka pocra»)
1. Pa3nnuHble NCTOUHUKHU CBeTa. 2. M300pa)keHue TipeMeTa B HECKOJIBKHAX

TUIOCKMX 3epKasiax. 3. Mi300pakeHre B BOTHYTHIX 3epKasax. 4. VIcroib30BaHre BOJIOKOHHOM
ONTHKH. 5. Y CTPONCTBO (hoTOAMMapaToB, KWHOTIPOEKTOPOB, KaIeH[0CKOTIOB.

JlabopamopHbie pabombi: 1. I3roTOBNeHNe KaMephl - 00CKypa U MCC/ejoBaHre U300paXkeHuUst C
TOMOIIIbI0 MoZiesd. 2. TIpakTHueckoe MpUMeHeHHe MI0CKUX 3epKasl. 3. [Ipaktuueckoe
WCII0/Tb30BaHUe BOTHYTHIX 3epKaJl. 4. VI3roToB/ieHre MeprcKora v HabJIio/IeHus C TIOMOIIIbIO
MO/IeJTH.

Xapakmepucmuka 0OCHOBHbIX 8U008 OesimeabHOCMU:

YTpaB/isitOT CBOel TI03HaBaTe/IbHOW U yueOHO /1esTe/IbHOCTBIO TIOCPeJICTBOM ITOCTAaHOBKH
1je/ieid, TIJIaHUPOBAHUsI, KOHTPOJIsI, KOPPEKLIMK CBOMX ZIeMCTBUM U OLIEHKU YCIeIIHOCTH
yCcBOeHUsI. BoiziesisitoT ¥ OpMyIHMpPYIOT MO3HaBaTeIbHYIO 1]eJ1b. BhIZe/stoT KOJTMueCTBeHHbIe
XapaKTepUCTUKH 00BEKTOB, 3a/laHHbIe CIOBaMH. [IpUHUMAIOT MO03HABATE/IbHYIO 1Ie/Th U
COXPaHSIIOT ee TP BBITIOJTHEHUH

yuebHbIX feficTBuil. OCO3HAIOT CBOM JlelcTBUsA. IMeIOT HaBbIKM KOHCTPYKTHUBHOTO OOIIIeHus B
MaJslbIX TpyImnax.



YesroBeK U npupoja

ABTOMAaTHKa B Halllei >Ku3HU. [IpuMephl UCTIOIb30BaHMUs aBTOMATUUYeCKUX YCTPOUCTB B HayKe,
Ha MPOU3BO/ICTBe U B ObITY. CpezicTBa cBsi3u. Pajivio u TeneBueHre. AjlbTepHAaTHBHBIE
WCTOYHUKHY Hepruu. Busl asekrpocTaniuii. Heo6XoAuMOCTb 9KOHOMUY TIPUPOAHBIX PeCYypPCOB
Y MCI0/Tb30BaHMsl, HOBBIX KOJIOTMUHBIX U O€30MacHbIX TexHooruid. Hayka v 6e301acHOCTb
JIIOJIEH.

Jemoncmpayuu: 1. poTomaTepuansl U C/1aifibl 10 TEME.
JlabopamopHbie pabombi: 1./i3yueHue JelCTBUI CPeICTB CBSI3H, PA/IUO U TeJIEBUIE€HHUS.
Xapakmepucmuka 0OCHOBHbIX 8U008 OesimeabHOCMU:

CamocTosiTennbHO GOpMY/IMPYIOT MO3HaBaTeNbHYIO 33/jauy. Y MeroT (MU pa3BUBaOT)
CIOCOOHOCTH C TIOMOIIIBIO BOMIPOCOB [J00OBIBATh HEJOCTAIOIIYI0 HH(OPMALUIO.

9 kJ1acc

Kunematuka

CriocobbI omcaHusi MexaHW4YecKoro /iBwkeHust. CructeMa otcueta. [IpsiMonvHeiHOe [[BIKeHue.
[IpsimonMHeliHOe paBHOMEPHOe IBM)KeHMe 110 IJI0CKOCTU. [lepemeltieHye U CKOpOCTb NpH
PaBHOMEPHOM TPSIMOJIMHEMHOM JBW)KEHHH T10 MI0CKOCTH. OTHOCUTETbHOCTD JBVKEHMUS.
Cnoyxenue BrKeHMH. [IpUHIMI He3aBUCUMOCTH IBWKeHUM. KprBo/MHelHOe IBUKeHue.
[BwkeHue Tesia, OPOIIEHHOTO TI0/] YTJIOM K TOPU30HTY. PaBHOMepHOe ABW)KeHUeE T10
OKPY>KHOCTH. YTJ/I0Basi CKOpocCTb. [leprog 1 yactora BpaueHusi. CKOpoCTb

Y YCKOpEeHHe TTPU PABHOMEDPHOM JIBW)KEHUH TI0 OKPY>KHOCTH.
JlabopamopHbie pabombi(c ucnob30BaHueM 00opyAoBaHus «Touka pocra»):
V3yueHue JBUKeHUsT CBOOO/IHO TIa/IAFOILEr0 Tesa.

V3yueHue JBYO>KEHUS 10 OKPY>KHOCTH.

ITpumepHble membl NPOEKMHBIX U UCCAe008amenbCKux pabom:

OnpezeneHrie CKOPOCTH PaBHOMEPHOTO JIBM>KEHUSI TIPH UCI0/Ib30BaHUM TPeHaXkepa «0eroBast
JIOPOXKKa».

Vcroprueckast peKOHCTPYKLUSI OTIBITOB ["anusiesi TIo onpe/ieIeHH|0 yCKOPeHHst CBOOOZHOTO
nafleHus Tesl.

[TpuHIMIbI paboThl TPUOOPOR /1711 U3MEPEHHsST CKOPOCTEH U YCKOPEHUH.
[TpumeHeHre CBOOOJHOTO TA/IEHUS [ U3MEPeHUs PeakI|K YesioBeKa.
PacueT TpaekTopuu JBU)KeHUs IepCcoHa)kek paccka3oB P.Pacma.

Xapakmepucmuka 0CHOBHbIX 8UO08 OesimeabHOCMU: UTeHUe U 00Cy)K/leHHe TeKCTa cTaTei
WHTEPHeT-CalTOB, 00CY>KeHre I0K/IaJI0B U TIpe3eHTalli, COCTaB/IeHre U pellieHue 3a/iay,
o6cyxeHue criocoboB perieHus (rmogroroBka Kk OI'D o ¢u3uke).

JMHaMHKa



NuepyuyaneHblie cuctemsl oTcueta. Cua. 3akoHbl HeroTOHA. [IBU)KeHMe Tesia MoJ JeMCTBUEeM
HECKOJIbKUX CUJI. [IBU>KeHUe CUCTeMbl CBSI3aHHBIX TeJl. [JMHaMrKa PaBHOMEDHOIO JABVKEeHUS
MaTrepuasbHOW TOUYKH IO OKPY>KHOCTU. Kacchl cu. 3akOH BCEeMUPHOTO TATOTeHUs. [BrkeHHe
ryiaHeT. ICKyCCTBeHHbIEe CITyTHHKMU.

ConHeuHas cucreMa. MicTopust pa3BUTHs Tipe/icTaBieHuit 0 BeeeHHoit. CTpoeHue 1 3BOJTOLS
BcesienHoM.

JlabopamopHble pabombli(c ucnoib30BaHueM 000pyoBanus «Touka pocTa»):

V3mepeHune Macchl Tesa C MCII0/Ib30BaHKMEM BEKTOPDHOI'O Pa3/ioyKeHHUsl CUibl. V3yueHue
KWUHEMaTHKU Y JMHAMUKU PaBHOYCKODEHHOT0 JBMKeHHs1 (Ha npumepe MalivHbl ATBya). U
3yueHue TPeHUs CKOTbKeHUsI.

IIpumepHble meMbl NPOEKMHbIX U UCCAe008amMenbCKUX pabom:

MCTOqueCKaﬂ PEKOHCTPYKLMA OTTBITOB KyJ'IOHa 1 AMOHTOHa M0 oripeae/a1eHUI0 Be/JIMYUMHBI CHUJIBI
TPE€HUA CKOJIL)KEHMUS. HepBBIe HUCKYCCTBEHHbIE€ CITYTHHUKU 3eMu.

Kak oT/mmyaroTcsi MexaHUueCKre MpoLieccsbl Ha 3emsie OT MeXaHU4YeCKUX IpOoLiecCoB B KOCMOCe?
Tena CosnHeuHo# cucTembl. OTKPBITHSI Ha KOHUMKe Tepa.

Xapakmepucmuka 0CHOBHbIX 8U008 OesimeabHOCMU: UTeHHe U 00CYK/IeHHe TeKCTa CTaTel
WHTepHeT-CalToB, 00Cy>K/ieHre I0K/IaJi0B U TIpe3eHTallli, COCTaB/ieHre U pellieHue 3a/iay,
obcyxaeHue criocoboB perieHus (moaroroska K OI'D no du3uke).

MMmnysibce. 3aK0H cOXpaHeHHs UMITy/Ibca

Nwmnynbc. I3MeHeHWe UMITy/IbCa MaTepUaabHOM TOUuKU. CrcTeMa Tesl. 3aKOH COXPaHeHust
VIMITyJIbCa.

IIpumepHble meMbl NPOEKMHbIX U UCCAe008aMeNbCKUX pabom:

PeakTuBHOe gBM>XKeHMe B mpupoze. Pacciegosanuve I TTI ¢ mOMOIILIO 3aKOHA COXPaHEeHUS
HMMITYJIbCa.

Xapakmepucmuka 0CHOBHbIX 8U008 OesimeabHOCMU: UTeHHe U 00CYyK/IeHHe TeKCTa CTaTel
WHTEPHET-CalTOB, 00CY>KAeHUe JOK/IaZI0B U MPe3eHTal[Hii, COCTaB/IeHHe U pellleHre 3a/iau,
obcyxaeHure criocoboB pertenus (mogroroska K OI'D o du3uke).

Craruka

PaBHOBecue Tesia. MoMeHT CUsibL. Y C/10BUSL paBHOBeCHs TBepZAoro Tesna. IIpocTeie MexaHU3MBI.
JlabopamopHble pabombi(c NCI0/Ib30BaHHEM 000pyAoBaHus «Touka pocTa»):
OnpezienieHye TIEHTPOB MacC Pa3/IMUHBIX Tes (TpU crocoba).

ITpumepHble membl NPOEKMHbIX U UCCAe008ameabCKux pabom:

[IpuMeHeHHe IPOCTBIX MeXaHU3MOB B CTPOUTE/ILCTBE: OT 3eMJISTHKH /10 Hebockpeba.
ViccnepoBaHre KOHCTPYKLIMU BeslOCUIIe1a.

Xapakmepucmuka 0CHOBHbIX 8U008 desimeabHOCMU: UTeHHe U 00CyK/IeHHe TeKCTa cTaTel
WHTEPHeT-CalTOB, 00CY>KeHHe JOK/IaZi0B U Mpe3eHTal[yii, COCTaB/IeHHe U pellleHre 3a/au,
obcyxeHue criocoboB perieHus (mogroroska kK OI'D o ¢u3uke).

MexaHuueckKHe Ko/1e0aHus U BOTHBI

Mexanuueckue Kosebanust. [IpeoOpa3oBaHue 3HePrUr MPU MeXaHUYeCKHUX KOyieOaHMsIX.
MaremaTtrueckuii ¥ NMpy>KUHHbIA MassTHUKU. CBOOO/HbIe, 3aTyXaroll{ie 1 BbIHYK/|eHHbIe
Kosie0aHus1. Pe3oHaHc. MexaHuueckye BOJIHBI. J]IMHA M CKOPOCTh BOJIHBL. 3BYK.



JlabopamopHblie pabombi(c ucrob30BaHueM 00opyAoBaHus «Touka pocra»):
W3yueHne KonebaHW HUTSHOTO MasiTHHKA.

IIpumepHble meMbl NPOEKMHbIX U UCCA€008aMeNAbCKUX pabom:

CTpyHHBIe My3bIKalbHbIe MHCTPYMeHThI. KoebaresibHble CHCTeMBI B IPUPO/Ie U TEXHUKE.

Xapakmepucmuka 0CHOBHbIX 8U008 OesimeabHOCMU: UTeHHe U 00CyK/IeHHe TeKCTa CTaTel
WHTEPHET-CalTOB, 00CY>KAeHUe JOK/IaZI0B U MPe3eHTal[yii, COCTaB/IeHHe U pellieHre 3a/iau,
obcyxeHure criocoboB perreHus (mogroroska K OI'D o du3uke).

aﬂeKTPOMaI‘HI/ITHbIe K0/1e0aHHMsA ¥ BOJTHBI

[TepemMeHHbIH 3/1eKTpUUeCKUid TOK. KosiebarenbHbIN KOHTYD. BbIHYKJeHHBIe U CBOOOAHBIE DM
Kosiebanust. DM BOJIHBI M UX CBOVCTBA.

ITpumepHble membl NPOEKMHbIX U UCCAe008amenbCKux pabom:

[TpuHLMIIBI paJUOCBsI3U U TesleBUieHUs. BiusiHue OM H3/1yyeHU Ha >KUBble OPraHWU3MBbI.
NsrotosrieHne yCTaHOBKM /151 I€MOHCTPALMU OMbITOB 110 DMMN.

OiekTpoMarHuTHoe usnyyeHve CBY-nieun. Victoprueckasi peKOHCTPYKLMA OINbITOB AmIiepa.

Xapakmepucmuka 0CHO8HbIX 8UO08 OesimeabHOCMU: UTeHHe U 00CyK/leHHe TeKCTa cTaTei
WHTEpHeT-CalTOB, 00CY>KeHre I0K/IaJI0B U TIpe3eHTallli, COCTaB/ieHre U pellleHue 3a/iay,
o6cyxeHue criocoboB perieHus (rmogrotoBka Kk OI'D o ¢u3vike).

Onruka

Ncrounuku cBeta. [JercTBus cBeTa. 3aKOH MPSIMOJIMHEMHOIO PacripoOCTpaHeHus CBeTa. 3aKOH
oTpaxeHus cBeTta. [locTpoeHue n300paXkeHui B IJIOCKOM 3epKaile.

3aKOH npeJsIoM/IeHUsI CBeTa Ha MJIOCKOW I'PaHMULIe IBYX OJHOPOJHBIX MPO3PAauHbIX Cpef,.
[Ipenomnenue ceta B ipusMe. [Jucriepcus cserta. fBjeHue IOJIHOTO BHYTPEHHEr 0 OTPaykKeHusl.
JIun3el. ToHkue uH3b1. [TocTpoeHMe U300paXkeHUi, CO3/jlaBaeMbIX TOHKUMU TUH3aMu. ['1a3 u
3penue. Onruyeckre MpHUOOPEI.

JlabopamopHble pabombli(c ucnoib30BaHueM 000pyoBanus «Touka pocTa»):
OKcrnepyuMeHTasbHasi IPOBepKa 3aKOHa OTPa)kKeHUsi CBeTa.

V3MepeHue rokKa3saTe/isi IPeIOMJIEHHS] BOABI.

V3mepeHue OKYyCHOTO pacCTOsTHUS COOMparoIIel TMH3bI.

ITpumepHble membl NPOEKMHbIX U UCCAe008amenbCKux pabom:

VicTopust ucciieloBaHUsI CBETOBBIX SIBJIEHHUH.

Mcropuueckast peKOHCTPYKLUA Tesieckorna ['anues.

M3roroBieHue Kanemaockorna.

Xapakmepucmuka 0CHOBHbIX 8UO008 OesimeabHOCMU: UTeHUe U 00Cy)K/leHHe TeKCTa cTaTei
WHTEPHeT-CalTOB, 00CY>KieHre I0K/IaI0B U TIpe3eHTallli, COCTaB/IeHre U pellieHue 3a/iay,
o6cyxeHure criocoboB perieHus (rmogrotoBka kK OI'D o ¢u3uike).

®du3uKa aromMa 1 aTOMHOI'0 AApa

Ctpoenue atoMa. Ilorsomenre 1 ucryckaHue cseta aromamu. Ontuyeckue CrieKTpbl. ObITh
Pesepdopga. [InanerapHas mogens aroma. CTpoeHHe aTOMHOIO sifipa. 3apsifiloBOe U MacCcoBOe
yncia. SpepHsle cuibl. JHEPrys CBA3U aTOMHBIX s/iep. 3aKOH paj0aKTUBHOIO pacraza.



Asbda- u 6eta-pacriazipl. [TpaBuia cmeljenusi. SepHbie peakuun. leneHue U CHHTe3 sifiep.
AnepHas sHepretuka. Vicrounukuy sHeprun CosHLa U 3Be3/. PerucTpaius siZiepHbIX U3TyYeHU.
BiusiHue pasuoakTUBHBIX U3/Ty4YeHNH Ha JKUBble OPraHv3Mbl. [lo3umMeTpus. DKOJI0rH4ecKue
1ipo6JieMbl siIepPHOM SHepreTHKU.

IIpumepHble meMbl NPOEKMHbIX U UCCAe008aMeNbCKUX pabom:
Ncropus usydyeHus atoMma.

N3mepenue KIT/1 conHeuHoii baTtapew.

HeBuanmsble v3yyeHUs B CrieKTpe HarpeThbIX TeJl.

Xapakmepucmuka 0CHOBHbIX 8U008 OesimeabHOCMU: UTeHUe U 00CYK/IeHHe TeKCTa CTaTel
WHTepHeT-CalToB, 00Cy>K/ieHre I0K/IaJJ0B U TIpe3eHTallli, COCTaB/ieHre U pellieHue 3a/iay,
obcyxaeHue criocoboB perieHus (moarotoska kK OI'D no du3uke).

@®opmbI OpraHu3aluu 00pa3oBaTe/ILHOr0 MPoIecca:
- rpymnroBas;

- UH/IUBUIya/TbHasl;

- (hpoHTATBHAS.

Bepyimme TexHosioruu:

Vcrionb3yroTest 371eMeHThI C/le/IyIOLUX TeXHOJIOTUI: POeKTHas1, Mpob1eMHOro 00yueHus,
MH(OPMaLOHHO-KOMMYHHUKALIMOHHAsI, KPUTHUECKOTO MBILIeHUsI, IPOOJIEMHOTO /Ihasiora,
UTpOBasl.

OcHoBHBIe MeTO/JbI Pa0OTHI HA YPOKe:

BEAYH_[HMH MeTOJaMK 06yq6HI/IH AB/IAKOTCA: qaCTHqHO-HOHCKOBOﬁ, METO/J, MaTeMdATHUUECKOI'O
MO/Je/IMPpOBaHUA, aKCHOMAaTHUeCKUH METO/.

DopMBI KOHTPOJIA:
Tak Kak 3TOT KypC SIBJISIeTCS [IOTIOJTHATE/TBHBIM, TO OTMETKa B 0asiiaXx He CTaBUTCS.

Yuaumiicsi y9uTcs OLIeHUBATh Ce0st U IPYTUX CaM, UTO MO3BOJIsIeT pa3BUBAaTh YMEHUsI
caMoaHasu3a U CrocobCTByeT pa3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOMCTBY JTMUHOCTH
yuaiterocsi. BoisiBrieHre MpOMe)XXyTOYHbIX U KOHEUHBIX Pe3y/bTaTOB yUalliiXCsl IPOUCXOUT
yepe3 MpPaKTUUeCKYH0 /1esiTe/TbHOCTh; 3aueTHbIe paboThI:

* TeMaTHUecKas 1o/[00pKa 3a/jau Pa3/IMuHOrO YPOBHS CJIOXKHOCTHU C MPE/ICTABIEHUEM Pa3HbIX
METOZIOB PellleHHs B BI/le TEKCTOBOr'0 JJOKYMEHTa, NMpe3eHTaluu, ()Ji3m-
aHUMaLUH, BU/Ie0po/IHKa wid web - ctpaHunpl (caiita)

* BbICTABKa [IPOEKTOB, Mpe3eHTallui;

* IEMOHCTpALUs 9KCIIepUMeHTa, KaueCTBEHHOMW 3a/jlauM C KaueCTBEeHHbIM (YCTHBIM W/ B BUjle
TIPUIOKeHHs1, B TOM UKCJie, pe3eHTalluell) onrcaHieM Tpoljecca Ha 3aHsTuM, ¢hecTuBase
5KCIMePUMEHTOB; (M3UUYeCcKre OJTMMITHA/IbI.



Kanennapno-TemaaneCKoe I/IaHUPOBaAHHE 7 Kaacc

Ne | Harta Tema ypoka HUcnionb3oBanue
NIpOBeJleHUsI
n/m 000py0BaHMA IEHTPa
Ilnan | ®akT eCTeCTBeHHOHAY4YHOH U
TeXHOJIOTUYeCKOM
HamnpasJ/ieHHocTell «Touka pocra»
BsopHoe 3anatue. Llenu u 3agauu KowmrmsroTepHoe obopyzoBaHue
1 Kypca. TexHrKa 6€30MacHOCTH.
Cucrema eJvHULI, TIOHSITHE O KommnbroTepHoe 060pysoBaHMe
2 MPSIMBIX Y KOCBEHHBIX M3MepeHHsIX
PU3NUeCKUN SKCTTePUMEHT. O6opymoBaHuUe /IJIs1 I€MOHCTPAI[UH
Bubl pusnueckoro skcriepyuMeHTa.
[TorpeliHocTh U3MepeHus. Buabl
MOTPeLHOCTeN U3MepeHusl. Pacuér
3 MOTPeIIHOCTHA U3MepeHUs.
JlabopaTopHast pabora O6opymoBaHue /st
«/3mepeHne o6beMa TBEp/IOTO nabopaTopHbIX paboTt u
Y4YeHNYeCKUX OMbITOB
Tena». [IpaBuna odpopmienus
4 nabopaTopHO paboThI.
PaBHOMepHOe U HepaBHOMepHOe Ob6opyznoBaHue /st
5 JTBIDKEHUS. nabopaTopHbIX paboT u
yueHUUeCcKuX OMbITOB (Ha 6a3e
I'padmueckoe npescTaBieHye KoMmruiekToB fjist OI'9)
6 JBUKEHUS.
PelieHve rpadguueckux 3ajay,
pacueT MyTH U CpeiHel CKOPOCTH
7 HEpPaBHOMEPHOTI'O JIBM)KEHUSI.
[ToHsTHE MHEPLIUY Y UHEPTHOCTH.
8 LlenTpobexkHast cua..
9 Cwuna ynipyrocty, cusia TpeHust Ob6opyaoBaHue Jist




JlaboparopHast paboTa
«MccnenoBaHyie 3aBUCUMOCTH
CHJIBI YTIPYTOCTH, BO3HUKAIOIIEH B

TIPY’>KHHe, OT CTereHu AedopMaruu

nabopaTopHBIX paboT U
YUEHHUECKUX OITbITOB

10 TIPY>KUHBD.
JlaboparopHas paboTa
«Omnpepenenve ko3dduiipeHTa
11 TPeHUsI Ha TpUboMeTpe».
JlaboparopHast paboTa ObGopyaoBaHue st
«WccnenoBanue 3aBUCMMOCTH nabopaTopHbIX paboT u
yUeHUYeCKUX OMbITOB
CWIbI TPEHUSI OT CUJIBI
12 HOPMaJIBHOI'O JaBJICHUS.
13 [TnotHOCTB. 3agaua yaps ['epoHa OO6opyaoBaHue it JeMOHCTPALAiA
Peluenve 3aau MoBbIlLIEHHOW
CJIOXKHOCTH Ha pacueT TJIOTHOCTH
14 Bell[eCTBa.
PemieHuie 3a/1a4 MOBBILLIEHHOU O6opyoBaHue AJIsi 1eMOHCTPALAM
15 CJIO’KHOCTH
[aByieHre XUAKOCTU U rasa. 3akoH
16 [Tackasns
17 Coob1jaroryecsi CoCyzpl.
JlaboparopHasi pabota O6opyznoBaHue /st
18 «M3rotoBnenue mozeny poHTaHa» nabopaTopHbIX paboT u
yUeHUUYeCKUX OTbITOB
JlabopaTopHast pabora
19 «M3rotoBnenue mozeny poHTaHa»
3akoH Ilackans. [laBneHve B
JKUJKOCTSIX U rasax.
I'vapaBivuecKye MallliHbI.
20 Coo01jaroryecs: CoCy/pl.
21 BriTankugaroijas cuia. 3akoH O6opyoBaHMe /IJIs1 I€MOHCTPALUH




Apxumepa.

JlabopaTopHast paboTa

«BrIsicHeHHe YyC/I10BUA T/IdBaHUA

O6opyaoBaHue /st

nabopaTopHbIX paboT u
YUEHUUECKUX OTBITOB

22 TeJ».
bok 3azau Ha 3akoH Ilackans, O6opyoBaHue AJIs1 1eMOHCTPALi
23 3aKOH ApxuMe[a.
bnok 3agau Ha 3akoH [lackass,
24 3aKOH ApxuMmesa.
25 brok. Peruar. O6opyoBaHue /1JIs1 1eMOHCTPALAH
PaBHOBecue TBepAbIX Tesl. MOMeHT
26 cunel.IIpaBuio MOMeHTOB.
Lentp TsxkecTn. iccienoBanue O6opyoBaHMe /IJIs1 1€MOHCTPAI[UH
27 pas/IMYHbIX MeXaHUYeCKUX CUCTEM
KoMOuHMpOBaHHBIE 33/IauH,
28 WCII0JIb3YSl YCJIOBUSI PAaBHOBECHSI.
KombuHupoBaHHbIe 3aJjauy,
29 VICITI0/1b3Y$1 YCJIOBUSI paBHOBECHSI
JlaboparopHas paboTa Ob6opyaoBaHue st
«M3rotoByieHue paboTatoreit nabopaTopHBIX paboT U
Y4YeHUUeCKUX OIbITOB
cucTeMbl 6/10K0B». OdopmiieHre
30 paboThI.
Pabora Haj mpoeKToM «BJIoKN».
JlabopaTopHast paboTa
«M3rotoBeHre paboTaroiieit
31 CUCTeMBI G/I0KOB».
JlabopartopHasi pabota Ob6opyoBaHue fJ1st
«M3roToBnenue paboTatorreit 71abopaToOpHBIX paboT U YUeHNUECKUX
OIIBITOB
32 CHUCTEMBI OJIOKOB».
33 Odopmiienue paboThI. KomrisroTepHoe 060pyZoBaHe
34 3aiura NpoeKToB.

KaneHgapHo-Temaruyeckoe nnaHuposaHue 8 knacc

Ne

Hara
TIpOBe/|eHUs

Tema ypoka

Hcnosb3oBanue

000pyJ0BaHMs IEHTPA




/T | 1Tnan | ®akr ecTecTBeHHOHAy'HOH 1
TeXHOJIOTHYeCKOU
Hamnpas/ieHHOCcTel «Touka pocra»
BeogHoe 3ansTHe. ey u 3afauu Kypca. KowmrsroTepHoe 060pyoBaHue
1 TexHuKa 6€301MacHOCTH.
Pa3Hoo0pa3sue TeroBbIX siBieHui. TeruioBoe | KommbioTepHoe 0060pyAoBaHue
2 paclIupeHue Tejl.
JlabopartopHas pabota O6opyaoBaHue st
«/I3MeHeHus1 IIVHBI Tefa Mpu n1abopaTopHLIX paboT U yUeHnYeCKUX
OIIBITOB
3 HarpeBaHUU U OXJIKAEHUN».
Tenonepegaua HabmogeHue OOGopyzoBaHue 1151 IeMOHCTpAIUi
TeIUIONPOBOAHOCTU BOABI U
4 BO37yXa.
JlaboparopHast paborta O6opyoBaHue st
«3MepeHuUe yiebHOM nabopaTopHbIX paboT ¥ yUeHUYeCKUX
. OMbITOB (Ha Oa3e KoMIUIeKTOB 1yt OI'D
TeNI08MKOCTH Pa3IYHbIX
5 BeLLeCTB».
[InaBneHue 1 oTBepeBaHye.
JlabopaTopHasi pabota «OT/MBKa
6 napacrHOBOTO COJIIaTUKa»
JlaboparopHast pabota O6opyaoBaHue st
«HabsrozieHyie 3a n1aBieHUEM nabopaTopHbIX paboT U yUeHUYeCKUX
OTBITOB
7 JibZIa»
PelieHue omMMIuazHbIX 3aa4y O6opynoBaHwe /7151 IeMOHCTpALUi
8 Ha ypaBHeHHe TeruioBoro OanaHca
Pelrenvie ouMnMaHbIX 3aau O6opyaoBaHue /711 IeMOHCTpAIUi
9 Ha pacuéT TeryIoBbIX MPOLIeCCOB
10 JlabopaTtopust KpycTa/iorpahuu.
11 Vcnapenue 1 KoHzeHcalysl. O6opyoBaHue /1S IeMOHCTpaLi
CocraB aTmMocepsl, O6opyoBaHue 115 IeMOHCTpaLi
HabsrozieHre riepexoza
HEeHaChIILIeHHbIX [1apoB B
12 HacChbIlLleHHbIe.
13 BrniaykHOCTB BO3/[yXa Ha pa3HbIX KOHTHHEeHTaX | O6opyjoBaHUe AJis IeMOHCTPALA
Mukpomup. Mogenu atoma, OG6opynoBanwe /71T IeMOHCTpAIUi
14 CyllecTBOBaBLIKe [0 Havana XIX




15

WcTopusi OTKpBITUS U 1eHCTBUS

ra/lbBAaHUYEeCKOIr'o 3jIeMeHTa

16

UcTopus co3panusi 3/1eKTpodopHOi

MalllnHbI

KowmnbloTepHoe 060py/j0BaHue

17

OmnbITel BosibTa. DnekTpruiecKuii

TOK B 3JIGKTPOJIUTAX.

KowmmnbroTepHoe 060py/joBaHue

18

Pemenvie OJIMMITMAJHBIX 3a/a4 Ha

3dKOHBI [TOCTOAHHOI'O TOKa

O6opyaoBaHue /st IeMOHCTpaIui

19

HabsmoieHre 3aBUCUMOCTH
COMNPOTHUB/IEHHS IPOBOHUKA OT

TeMITepaTyphbl.

O6opyaoBaHue /st IeMOHCTpAIUi

20

JlaboparopHasi paboTta
«OmnpepeneHre CTOUMOCTHU
M3PacxoZ0BaHHOM 3JIEKTPOIHEPTHU
0 MOII[HOCTH TIOTPEeOUTEJISI U 10

CUBTUHKY»

OG6opynoBanue st

sabopaTOpHBIX PabOT ¥ YUeHUUeCKUX
orbITOB (Ha 6a3e KoMrutekToB st OI'D

21

PeliieHe o/TMMIUaAHbIX 3a/iau

Ha TerjioBoe ,ZLEFICTBHE TOKa

OOGopyzoBaHue 111 IeMOHCTpAIUi

22

aﬂeKTpOMaI‘HI/ITHbIe sSIBJIEHUS.

OneKTpou3MepUTebHbIe IPUOOPHL.

O6opynoBaHwe /71T IeMOHCTpALUi

23

MaruuTtHast aHoManusi. MarHUTHbIe

Oypu

24

Pa3HoBUIHOCTH

SJIEKTP OABHFBTEHEﬁ.

O6opyaoBaHue /st IeMOHCTpaLuii

25

WcTouHuku cBeTa: TerjoBkbIe,

JIIOMHWHEeCLIEHTHBIE

26

IKCIiepuMeHT HabuoieHue.
MHorokpaTHOe U300pakeHue
npeamMeTa B HECKOJIBKHUX TTJIOCKHUX

3€pKaJjiax.

O6opyoBaHue /st IeMOHCTparui

27

M3roToBUTHE NEPUCKOIT U C €0

TMOMOIIBIO TPOBECTU Haﬁf[}OAEHI/IH

OOGopyzoBaHue 111 IeMOHCTpAIUi

28

ITpakTrueckoe uCcnonb30BaHue

BOTHYTHIX 3epKasl

OGopynoBaHue /71T IeMOHCTpAInii

29

3puUTe/ibHbIE WUTHO3UH,

OGopyzoBaHue 111 IeMOHCTpAIUi




NnopoXxAaeMble TpejIoM/IeHUeM

cBeta. Mupaku.

30 Pa3BuTre BOJIOKOHHOM ONTHKU
Wcnonb3oBaHue 3aKOHOB CBeTa B
31 TeXHUKe
32 ABTOMATHKa B Halllel KU3HU . KommnbroTepHOe 000pyj0BaHHE
33 Pagvio u TeneBuieHne
AsnbTepHaTHBHbIE UCTOYHHKU
34 SHepruu. Buzbl aeKTpocTaHLyi
Hayka cerogus. Hayka u
35 6e30MacHOCTb /TOIei.

KanengapHo-TemaTuuyeckoe rnjiaHupoBaHue 9 Kiacc

Ne | Hara TemMa ypokKa HUcnionb3oBanue
TIPOBe/IeHHST
/T o0opyoBaHMsA LIEHTPA
Ilnan | @akr eCcTeCTBeHHOHAY4YHOH U
TeXHO/IOTHYeCKOou
Hanpap/ieHHocTel «Touka pocta»
BBogHoe 3ansTHe. Llenu v 3agaumn KowmrmeroTepHoe 000pyZioBaHue
1 Kypca. TexHrka 6e30MacHOCTH.
Crioco0ObI onMcaHus Ob6opyioBaHMe /IS IeMOHCTPALA
2 MeXaHUUeCKOro JBM>KeHUsI
[psiMonMHeiHOe paBHOMEpPHOe O6opyaoBaHue /711 AeMOHCTpaLUi
JBWKeHHe I10 T1I0CKoCcTU? CMOoTps
3 13 KaKol TOUKM HabJ/Tr01aTh
OTHOCUTETLHOCTD JBV>KEHHUS. Ob6opyioBaHMe /151 IeMOHCTPALAA
4 CrnoxxeHre IBHKeHUH.
JlabopamopHble pabombil: Ob6opyoBaHue /st
«/3yuenue qBM>KeHUST CBOOOHO nabopaTopHbIX paboT u
YUeHUYeCKHX OIbITOB
raziaroniero tena», «/syuenue
5 JIBYDKEHUSI Tesla TI0 OKPY>KHOCTH»
6 Kak u Ky/ja moseTesia BUILIHEBast Ob6opyoBaHue /IS JeMOHCTPaLi




KocTouyka? PacueT TpaekTopuu
[IBIDKEHUS TeJl U TIepCOHaKen

pacckasoB P.Pacms o MroHxay3eHe

VcTopryeckasi peKOHCTPYKLSI

ornbITOB ["anmunes mo orpene/aIeHUro

OO6opyoBaHMe AJ1s1 JeMOHCTPALUA

7 yCKOpeHus g.
OrnpesieneHre CKOpOCTH OG6opynoBaHue /7T JeMOHCTpAIuii
PaBHOMEPHOTO [IBI)KEeHHUs TIpU
WICTI0/Ib30BaHNY TpeHaKepa
8 «beroBasi JOpOXKKa».
Cuna Bo/u, cuia yoexjeHust Win O6opynoBaHue /7151 JeMOHCTpaLuit
9 cuna - pusnyeckasi BeJlMurHa?
JlabopamopHas paboma: O6opynoBaHue st
10 «VI3mepeHHe MaccChl Tesa» 7abopaTopHBIX paboT M yUeHNUeCKUX
OIBITOB
[BrKeHue Tena nof AedcTBUEM
11 HECKOJIBKUX CHUJT
[Br>KeHHe CUCTeMbI CBsI3aHHbBIX OG6opyoBaHue [/t IEMOHCTpAIUi
12 Ten
JlabopamopHble pabombl: «V3yueHue Ob6opyaoBaHue st
TPeHUs1 CKOJIbXKEHUsI»
abopaTopHBIX paboT ¥ yUeHNYeCKUX
13 OIBITOB
JvHaMyKa paBHOMEDPHOIO JBWKEHUS 110 Ob6opyoBaHue JJis1 JeMOHCTpALMH
14 OKPY>KHOCTH
VicTopus pa3BuTUs NpecTaB/IeHUN Ob6opyoBaHue JJis1 JeMOHCTpALMH
15 0 BcenenHoii. ConHeyHasi cucteMa.
OTKpBITHS HAa KOHYMKeE T1epa. OG6opyoBaHue /711 IeMOHCTpAIUi
[lepBble UCKyCCTBEHHbIE CITYTHUKU
16 3emu.
17 Kak BbI IXTy Ha3oBeTe... KowmrmeroTepHoe 060pyzoBaHue
18 PeakTHBHOe [BI)KeHUE B TIPUPOJE.
PaccnenoBanue JTII ¢ moMoIisro KommbroTepHOE 000pyZi0BaHHE
19 3aKOHa COXpaHeHHUs UMITyJ/bca
JlabopamopHas paboma: O6opynoBaHue st
«OripesienieHye LIEHTPOB MacC nabopaTopHBIX paboT M yUeHNUeCKUX
OIBITOB
20 Pa3IMUHBIX Tes (Tpu crnocoba)»




HPI/IMEHEHI/IE MPOCTBIX MEXAHMN3MOB B
CTPOMUTEJIbCTBE: OT 3€MJ/IAHKU 10

KowmrbtoTepHoe 060pyZioBaHre

21 Hebockpeba
22 Bupl MasITHUKOB U UX KOjie0aHHHA OO6opynoBaHwe /71T JeMOHCTpAIUii
23 UTo nepeHocuT BoJiHa?
KonebaTembHbIE CHCTEMBI B TIPUPO/IE U
24 TeXHUKe
OKCrieprMeHTabHasi NpoBepKa KowmmbroTepHoe 060pyzoBaHue
25 CBOUCTB DM BOJIH.
WccnenoBanve 31eKTpPOMarHiTHOTO KowmrmbroTepHoe 060pyzoBaHue
26 n3nyuenuss CBU-neun
. IsroToBnenve mozenu KommnbroTepHOe 000pyZi0BaHHE
27 KaJleM10CKora.
JKCreprMeHTabHas MpoBepKa O6opynoBaHue /st JeMOHCTpAIUi
28 3aKOHA OTPa’KeHUs CBeTa.
JlabopamopHas paboma: O6opynoBanHue st
«/3MepeHue nokasares 71abopaTopHBIX PaboT U yueHHUUeCKHX
OTBbITOB
29 TIpeJIOMJ/IEHUS BOJbI»
Kak oTnnyarorcs mokasarenu O6opyzoBaHue /7151 eMOHCTpAIuii
30 TIpeJIOMJ/IEHHS LIBETHOT'O CTeK/1a
ITornomeHue 1 ucnyckaHue cBeTa KowmrbtoTepHoe 0060pyZioBaHHe
31 aromamu. ONTHYeCcKre CIeKTPBI. KowmrmsroTepHoe 060pyzoBaHue
32 W3mepenue KII[I comHeuHo# 6aTtapen
BiusiHMe pailuoaKTHBHBIX
33 W3/TyuYeHni Ha >KUBbIe OPTaHU3MbI
Croco0bl 3aIUThI OT
34 PaJU0aKTUBHbBIX U3Ty4eHUN
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