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HOACHUTEJIbBHAS 3AITUCKA

Lentpbr oOpa3oBaHUsT €CTECTBEHHO-HAYYHOU M  TEXHOJOTMYECKOU
HarpaBieHHocTel «Touka pocTa» co3aHbl C LENbI0 Pa3BUTUSA Y 00yYarOIIUXCs
€CTECTBEHHO-HAYYHOM, MaTeMaThu4ecKod, HWH(OOPMAIMOHHOW TI'PaMOTHOCTH,
dbopmupoBaHus KPUTUYECKOTO 51 KPEAaTUBHOI'O MBILIIEHUS],
COBEPIIEHCTBOBAHUSHABBIKOBECTECTBEHHO-HAYYHOU HAIPABJIECHHOCTH, 4 TaK XKeE
JUISL TIPAKTHYECKOM OTpabOTKM ydeOHOro marepuasia Mo y4yeOHbIM MpeaMeTam
«Dusukay, «Xumusa», «buosorus».

Ilens n 3a1aumn

. Peanu3annsiocHOBHBIX00111€00pa30BaTEIbHBIXITPOTPAMMITOYYEOHBI
MIIPEAMETaMECTECTBEHHO-HAYYHON HAINpPaBICHHOCTH, B TOM YHCJIE B paMKax
BHEYPOUYHOMUIEATETbHOCTH 00 Yy4arOIHXCA.

. PazpaboTka u peanu3anusi pa3HOYPOBHEBBIX JIONOJHUTEIbHBIX
00111e00pa30BaTeNbHbIX POrPaMMECTECTBEHHO-HAYYHON HAIPABIEHHOCTH, a

TAKKC UHBIX IIPpOrpaMm, B TOM YUCJIC B KaHI/IKYJISIpHBIﬁ IICPHO.

. Bopneuenuneyuanmxcsumne1aroruaecKuXpad0THUKOBBITPOCSKTHY IO/
€ATEJIbHOCTb.
. Opranuzanusi BHE Y4YeOHOW JEATETLHOCTH B KAHUKYJISPHBIN

nepuoji, paspaboTka ¥ peanus3alus COOTBETCTBYIOIIUX 00pPa30oBaTEIbHBIX
mporpaMMm, B TOM YHCJE IS Jlarepeld, OpraHu30BaHHBIX 00pa30BaTEIHHBIMU
VUPEXKICHUSIMU B KAHUKYJISIPHBIN TIEPUO]I.

. [loBbiieHne MPOPECCHOHATBHOTO MAaCcTePCTBA MENArOTHYECKUX
pabOTHUKOB  IIEHTPA, PEATU3YIONMX  OCHOBHBIE W  JOTOJHHUTEIIbHBIE
o01reo0pazoBaTeIbHBIE POTPAMMEI.

. Coznmanne 1eHTpa «Touka pocTay MpeanoyiaraeT pa3BUTHE
oOpa3zoBaTenbHON HHPPACTPYKTYPBI 00I1Ie00pa30BaTeIbHOM OpraHU3alyM, B
TOM YHCJIE OCHaIIeHUuEe 00111e00pa30BaTeIbHON OpraHu3aluu:

. 000pyIOBaHUEM, CpEACTBAMH OOYYEeHHS W BOCIUTAHUA IS



M3Y4YCHUSI(B TOM YHCIIE SKCIIEPUMEHTATBHOTO) MPEIMETOB, KypCOB, TUCITUTIINH
(Monyneit) €CTECTBEHHO-
HayYHOWHAPaBICHHOCTUIIPUPEATA3AITTHOCHOBHBIX0011e00pa30BaTEeIbHBIXITPO
I'PaMMHJIOTIOJIHUTEILHBIX 001100 Pa30BaTEIBHBIXIIPOTPAMM, BTOMYHUCIICIIIPACIIT
HUPCHUACOICPKaHUA ydeOHBIXTTPeAMETOB«KDH3uKay, « XuMus», «bromorusy;

. o0opyaoBaHUEM, CpEICTBAaMU OOYYCHHS M BOCIHUTAHUSA IS
peanu3auu IporpaMM JIOMOJHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOMN
Y TEXHOJIOTMYECKOW HAIPaBICHHOCTEH;

° KOMITbFOTCPHBIM 1 NHBIM 06OPYI[OB3HI/ICM.

9KCH€pI/IMeHT SIBISICTCS HMCTOYHMKOM 3HAHUM WU KpUTCpUCM  HUX
NCTUHHOCTH B HAYKC. KOHHGHHI/ISI COBpPEMCHHOT'O 06p2130BaHI/ISI moApasyMceBacT,
qTo B yq€6HOM OKCIICPUMCHTC BCAYUIYTO POJIb JOJIDKCH 3aHATDH
CaMOCTOSITEIbHBIN I/ICCJI@,IIOB&TGJII)CKI/IIZ y‘ICHI/ILICCKI/Iﬁ OKCIICPUMCHT.
COBpeMGHHLIC OKCIICPUMCHTAJIBHBIC HCCICIOBAHUA 110 (1)I/I3I/IKG YKC TpPYAHO

MpeaACTaBHUTDH 0e3 HCHOJIL30BaHHMS HE TOJIBKO AHAJIOTOBBIX, HO H HI/I(l)pOBBIX

U3MEPUTEITBHBIX pruOOpOB. B denepaibHOM roCyJapCTBEHHOM
obOpaszoBatenbHOM craHmapre (mamee — PI'OC) mpommcaHO,d9TO OJHUM U3
YHUBEPCATBHBIX y4eOHBIX ICHCTBHI (manee—YVY]), npuoOpeTaeMbIX

yYallUMUCSA, JIOJDKHO CTaTh YMEHHE «IIPOBEIECHUS OIbBITOB, MPOCTHIX
AKCHEPUMEHTAIBHBIX HMCCIEAOBAHUN, TMPSIMBIX HWKOCBEHHBIX HW3MEPEHUU C
MCIIOJIb30BAaHUEM aHATIOTOBBIX UITU(DPOBBIX U3MEPHUTEIBHBIX TPUOOPOBY.
VY4eOHbIN AIKCIIEPUMEHT M0 (PU3UKE, MPOBOAMMBIA Ha TPAJAUIIMOHHOM
obopynoBanuu (6e3 mnpumeHeHus NUPPOBBIX abopaTtopuii), HE MOXET B
MOJIHOM Mepe o0ecrneunTh pelIeHHe BceX 00pa30oBaTeNbHBIX 3a7ady B
COBpeMEHHO HiikoJie. CoXKUBIIAsICS cUTyalusi 00yCIOBJI€Ha CYIlIECTBOBAHHEM
psa mpooem:
. TpagUIMOHHOE HIKOJIbHOE  O0OpyJOoBaHHME  H3-3a

OIpaHUYCHHUA TCXHHUYCCKHUX BO3MOKHOCTEH HEMO3BOJISACT IMpOBOAUTH



MHOT'ME KOJIMYECTBEHHBIE UCCIIE0BAHUS;

. JUIMTEILHOCTh MPOBEIEHUS (PU3NYECKUX HCCIEIOBAHUNA HE
BCEI/Ia COIJIACYETCs C JJIUTENbHOCThIO YUeOHBIX 3aHATHI;

. BO3MOKHOCTb IIPOBEACHUS MHOTHX(HU3UYECKUX
UCCJIEIOBAaHUN OTrPaHUYMBAETCS TPEOOBAHUAMM TEXHUKU O€30MaCHOCTH U
zp.

Hudposas nadbopaTopusi KapJAuHAIBHBIM 00pa30M U3MEHSIET METOJUKY U
COJIEp’)KaHUE DKCIIEPUMEHTAIBHOM  JEATEIbHOCTH M IIOMOTaeT  PEUINUTh
BbIlLIETIEpeYHCIIeHHbIe TpoOsieMbl. [upokuil crnekTp UMGPOBBIX AATYUKOB
NO3BOJIIET ~ y4yalIUMCsi ~ 3HAKOMUTbCA C  HapaMmerpaMud  (U3HMYECKOTro

IKCIICPUMCHTA HC TOJIBKO HAKAQUCCTBCHHOM, HO 1 HAKOJIMYCCTBCHHOMY pOBHe.C

[Tomompto  1M$ppoBo  Ta0OpPaTOPUU HUMOXKHO TPOBOJIUTH  JITTUTEIBHBIN
AKCTIIEPUMEHT JaXKe B OTCYTCTBHH dKCIepuMeHTatopa. [lpu 3ToM uzmepsieMbie
JaHHBIE W PE3yJIbTaThl UX OOPabOTKH OTOOpaKAaIOTCS HEMOCPEICTBEHHO Ha
AKpaHe KOMIIbIOTEPA.

B mnpornecce popmupoBaHHs IKCIIEPUMEHTAIBHBIX YMEHUU 1O (pu3uke
yUYalIUNCS YUYUTCS MPEACTaBIATh MHPOPMAIMIO 00 HCCIENOBAHUU B YETBHIPEX
BUJIAX:

. B BepOajJbHOM: OMHCHIBATH JKCIIEPUMEHT, CO3/1aBaTh
CJIOBECHYIO MOJIETb JKCIEpPUMEHTa, (UKCHPOBATH BHUMAHUE HA U3MEPAEMBIX

(GU3UYECKUX BEIIMUYUHAX,

TCPMHUHOJIOI'NH,

. B TaOJIMYHOM: 3aIlOJHATH TAaOJHUIBI OAHHBIX, JIEXKAIIUX B

OCHOBE MTOCTPOEHUS TPAPUKOB

(Mpu 3TOMY y4allMXCsi BO3HUKAET NEPBUYHOE MPEJCTABICHUE O
MaciTadax BEJIUYMH);

. B rpauueckoM: CTpOUTh I'pauku Mo TaOJIMYHBIM JTaHHBIM,

9qTO IIO3BOJIACT HepeﬁTH K BBIJIBUKCHHIO THIIOTC3 O XapPaKTCPC3aBUCHMOCTH



MEXAy GU3NYECKUMHU BeMWYMHAMH (TIPM  OTOM  YYHTENb IOKa3bIBaeT
MPEUMYIIECTBO B  BHU3yalM3allMM 3aBUCUMOCTEH MEXKIYy BEIWYMHAMH,
HaTJISITHOCTh 1 MHOTOMEPHOCTB );

. B QHAJIMTHYECKOM (B BHJIE MaTEeMaTHYCCKUX YpPAaBHCHHA):
IIPUBOJIUTh MAaTEMaTUYECKOE OIMMCAHWE B3aWMOCBS3U (U3MYCCKUX BEJIUYHH,
MaTeMaTH4ecKoe 0000IIeHUEe MOTYYeHHBIXPE3yIbTaTOB.

[lepexon K KakaoMy OdTamy TMpeACTaBiICHUS HWH(OpPMAIMU 3aHUMACT
JOCTaTOYHO OOJIBIION TIPOMEXYTOK BpeMeHH B 3TomM 1iaHe 1udpoBbIe
7a00paToOpuu TO3BOJISIIOT CYIIECTBEHHO AKOHOMHUTH BpEMs, KOTOPOE MOKHO
NOTpaTUTh Ha (OPMHUPOBAHUE HCCIICIOBATEILCKMX YMCHUH  y4aluxcs,

BBIPAXAOIMUXCS B CJICAYIOIINX ﬂeﬁCTBHHXl

. oTIpeieNIeHUE MPOOJIEMBI;

. MIOCTAHOBKA MCCIIEIOBATENLCKOM 3a/1a4H;

. IJIAaHUPOBAHUE PEUICHU 3aa4H;

. NOCTPOEHUE MOJIEIIEH;

. BBIJIBUKEHHE TUIIOTE3;

. AKCHEPUMEHTAJIbHAS IPOBEPKA TMIIOTES;

. aHaIM3 JaHHBIX KCIIEPUMEHTOB WM HAOIIOICHHI;
. dbopMynrpoBaHUE BHIBOJIOB.

[Tocnename TOABI y ydYammxcs HaONIOJAaeTCs HHU3Kas MOTHBAIIMS
M3YYCHHUsS] ©CTCCTBCHHOHAYYHBIX JUCIUIUIMHU, KaK CJCACTBUE, TaJcHUC
KadecTBa oOpa3oBanusa. IludpoBoe yueOHOEe 00OpyAOBaHHWE TIO3BOJISET
YYaIUMCS ~ O3HAKOMUTBCS ~ COBPEMEHHBIMH  METOJAAaMH  HCCIIEAOBaHUA,
MIPUMCHSIEMBIMU B HayKe, a YUYUTEITIO— IPUMEHATh Ha MPAKTUKE COBPEMCHHBIC

neaarornt4CCKuC TCXHOJIOI'uH.



®Oenepanbhbiii 3ak0H 0T 29.12.2012 No 273-D3 (pen. ot 17.02.2023) «O6
oOpazoBanuu B Poccuiickoii denepanun» (¢ U3M. U JIOI., BCTYIL. B CUITY C
28.02.2023);

Pacnopsixenne npaButensctBa PO ot 31.03.2022 Ne 678-p «O koHUEnuuu
Pa3BUTHSA JIOTIOJTHUTEIHLHOTO 00pa3oBanus aeteit 10 2030 romay»

[Tpuxa3z MunnpocseuienusiPoccun ot 31.05.2021 Ne 287 (pen. ot
08.11.2022) «O06 yTBepxkaAeHUH PeaepaTbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOr0 CTaHIapTa OCHOBHOT'O 00IIIEr0 00pa3oBaHuUs»;

[Tpukaz Muno6puaykuPoccun ot 17.05.2012 Ne 413 (pen. ot 12.08.2022)
«O0 yTBepxkeHnu (erepanbHOro rocyJapcTBEHHOr0 00pa3oBaTeIbLHOrO
CTaHJapTa CpeIHero o0IIero o0pa3oBaHus»

[Tpuka3z Munuctepctsa npocsemenust PO ot 22 mapra 2021 r. Ne 115 «O06
yTBepkaeHuu [lopsika opranu3anuu U OCylIecTBICHUs] 00pa30BaTEIbHOM
JESTEIBHOCTH IO OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOTPaMMaM -
o0Opa3oBaTeIbHBIM MPOTpaMMaM HayaabHOTO OOIIEro, OCHOBHOI'O OOILETO U
cpenHero obmiero o0pa3oBaHus;

[Tpuka3z MunnpocsenienusiPoccuu ot 27.07.2022 Ne 629 «O6 yTBEepKaeHUH
[lopska opranu3anuu U OCyIIeCTBICHUST 00pa30BaTEIbHON JIEATETbHOCTH 110
JIOTIOTHUTENBHBIM 00111€00pa30BaTeIbHBIM IPOrPaAMMaM;

CII 2.4.3648-20 «CaHUTapHO-ITUIEMHOJIOTHYECKHUE TPEOOBAHUS K OpPTraHU3aLUsIM
BOCIUTAHUS U O0YyUEHHUS, OTAbIXa U 03/I0POBIICHUS ETEH U MOJIOICKI» -

[locranonenue ['1aBHOTO rocyJapcTBEHHOTO CAHUTAPHOTO Bpaya OT

28.09.2020 No28§;
CII 1.2.3685-21 «I'urneHndeckrne HOPMATHUBBI U TPEOOBAHUS K 00CCIICUCHUTO
0e3omacHOCTH U (WIK) 6€3BPETHOCTH JIJIs YeIoBeKa (PaKTOPOB CpPeabl OOUTAHUSY -
IToctanoBnenue I'maBHOTO roCcy1apCTBEHHOIO CaHUTapHOTro Bpayda ot 28.01.2021
No2.
3akon CepaioBckoit oomactu ot 15.07.2013 1. Ne 78-O3 «O06 o6pazoBanuu B
CBepayioBckoit 001aCTH

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOTO 00IIero oO0pa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJIOKEHWW M TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOHW 0Opa30BaTEIbHON MPOrpPaMMBbI, MPEICTAaBICHHBIX B
dI'OC 00O, a takxke ¢ yu€tom (henepanpbHON paboueii MporpaMMbl BOCIIUTAHUS H
Konuenmuu npenoaaBanus yueOHoro npeaMera « Ouznkar.

Copnepxanne mporpaMMbl MO (U3MKE HAMpaBlIeHO Ha (HopMupoBaHHe
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYArOIIMXCS W OPTaHU3AIUI0 HU3yYCHUS
¢u3NKu Ha NESITeNTbHOCTHOW OCHOBE. B mporpamme mo ¢Qusuke yduTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanuzauuu tpedoBanuit ®I'OC OO0 k
MJTAHUPYEMBIM JTMYHOCTHBIM U METAIlPEAMETHBIM pe3yJbTaTaM O0yUYEHUS, a TAKXKE



MEKIPEMETHBIC CBSI3U €CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma no gusnke ycTaHaBIMBAET paclpeeeHue yueOHOro MaTepuaa
1o rojgaM o0yudeHwus (Mo Kjaccam), MpejjiaraeT MpUMEPHYI0 MOCJIEI0BATEIbHOCTh
M3YUYeHUsI T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKAHUA U
yu€Te BO3pPACTHBIX OCOOEHHOCTEN 00yUaronuXxcsl.

[Iporpamma 1o ¢Qusuke pazpaboTaHa ¢ IEJIbIO OKa3aHUS METOJIUYECKOU
MTOMOIIIM YUYUTEIIO0 B CO3JJaHUM paboyveil mporpaMMBbl 10 y4eOHOMY IIPEAMETY.

dusnka ABISIETCS CHUCTEMOOOPA3YIOIMMM  JJISI  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (DM3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBICHUM, H3ydyaeMbIX XHMHUEH, Ouoyiorued, acTpoHoMHued u (GU3UYECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHO-HAy4YHYH) KapTHHY MHpa,
peOoCTaBIsIET Haubosiee sCHble O0Opa3lbl MNPUMEHEHUS HAy4YHOro MeTojaa
MO3HAHMsI, TO €CTh CI0CcO0a MOTyYeHHUs TOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType OOIIero
o0pa3oBaHUsl COCTOMT B (DOPMHUPOBAHHHM E€CTECTBEHHO-HAYYHON TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJaronuxcsi.

N3yuenne ¢usukn Ha 06a30BOM ypOBHE IMpeIoiaraet OBJAaJCHUE
CIEAYIOINMHU KOMIIETEHTHOCTAMH, XapaKTepU3yKOUIMMU E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4HO OOBACHSTDH SIBICHUS;

e OIICHUBATH U TOHHUMATh OCOOEHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e HHTEPIPETHUPOBATH  JIaHHBIE W  UCIIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIS ITOJYUEHHUS BBIBOIOB.

Henun wusyuenus QuU3MKK HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B Konmenumu mnpenogaBanus ydeOHoro mnpenmera «®Dusmka» B
oOpa3zoBaTebHBIX oOpranu3amusax Poccuiickoit dexepanuu, pean3yrOIIUX
OCHOBHBIE  00111€00pa3oBaTelbHBIE MPOTPAMMBI, YTBEPKIEHHOW peIIeHUEeM
Komnerun MunucrtepctBa npocenieHust Poccuiickoit denepanuu (MpoToKoI OT 3
nexadps 2019 r. Ne [1K-48H).

Heau nzyyenus Gpusuku:

e TMpHOOpPETECHHE WHTEpPEca W CTPEMIICHHS OOYYaromIuXcs K HaydYHOMY
U3YUYEHUIO TPUPOJbI, PAa3BUTUE HUX HWHTEIUIEKTYaJbHbIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHHE
UCCJIE0BATEIBCKOTO OTHOUIEHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;



(opMHUpOBaHUE NPEICTABICHUNA O PONM (PU3MKU JJI1 Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MpEACTaBIEHUHA O  BO3MOXHBIX  cepax  Oyayuien
npo¢eCCUOHANILHON JIESITENLHOCTH, CBA3aHHOU C (DM3UKOM, MOJATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTmkeHue 3TUX IeJed mporpaMmbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a4a4.:

OpuoOOpeTeHne 3HAaHWM O JMCKPETHOM CTPOEHUM  BEILIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX U KBAaHTOBBIX
SIBJICHUSX;

npUOOpEeTeHHEe YMEHUMN OMUCHIBATH U OOBSACHATH (PU3HUECKHUE SBICHUS C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAaHUH;

OCBOCHHME METOJIOB pEILIECHUs NPOCTEMIINX pacuy€THBIX 3aJad C
UCIIOJIb30BaHUEM buznUecKux MOJIeIeH, TBOPYECKUX u
IPaKTUKO-OPUECHTHUPOBAHHBIX 33744,

pa3BUTHE YMEHUM HAOJI0IaTh MPUPOIHBIC SIBICHUS U BBITIOIHATH OMBITHI,
nabopaTopHble  pabOTBl W  OKCIEPUMEHTAJIbHbIE HUCCIENOBAaHUSA C
UCIOJIb30BaHUEM U3MEPUTENIbHBIX IPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIueln GU3NUEecKoro Coaep>KaHus,
BKJIOUass UHQOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHANU3 U
KPUTHYECKOE OlIEHUBaHUE HH(POPMAIINH;

3HAKOMCTBO €O chepaMu npodhecCuOHATBHOM AESTEIbHOCTH, CBI3aHHBIMU
¢ (Gu3MKON, M COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3HUECKOM HAYKH.

Ha m3ydenue ¢usuku (6a30BBI YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obOpazoBanus orpoautcs 238 dacoB: B 7 kiacce — 68 gacoB (2 4aca B HeJel0), B 8
kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 gaca B HEZENO).

[Ipennaraemsiii B mporpamMmMe 1o (U3HMKE MEepeUeHb JTab0paTOpHBIX padboT H
OTIBITOB HOCUT PEKOMEHAATEIIbHBIN XapaKTep, yUUTEeb JeIaeT BEIOOP IPOBEICHUS
7abopaTOpHBIX PAabOT W OMBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CIHUCKa IKCIEPUMEHTATBHBIX 3a/IaHHi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO PK3aMEHa 10 (U3HKeE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SBnenHus npuponsl. dusznueckue sBICHUSA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OOJbIle, YeM OOoJblle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIieparypoil. bpoyHoBckoe nBmwkenme, auddys3us. B3anmmomelicTBue dYacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpuctaminueckux) Teia. B3auMocBsi3b MEX]y CBOWCTBAaMU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padomut u onvimeot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér myTtu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCcTHKa B3auMojielcTBusl Ten. Cuna ynpyroctd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IMHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TsokecTd. Cuia TSKeCTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelicTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYeCKOTO JBUKEHUS Tena.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIapUKa B >KHIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmbBITHI, EMOHCTPHUPYIOUIUE 3aBUCUMOCTh pACTSKEHUS (aedopmarun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hasnenune. CriocoObl yMEHBILIEHUS U YBEJIMUYEHHUs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJI€HHMsS Tra3za OT o0bEma, Temmneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHHUS JKUIKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaromuecs cocyasl. ['uapaBindyeckue MEXaHUu3Mbl.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOro 1aBJICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
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TeJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BRITECHEHHON KUIAKOCTH.

8. YcnoBue IIaBaHUA TeJ: IJIaBaHUE WIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEH Tea U KUAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B

~

AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJla U OT IVIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. llpumeHeHwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamienne 0THOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmencamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TerioBkle IBUTAaTEN U 3aIIUTA OKPYKAKOIIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpeBaHUS WA OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBiICHUS TEIIOOOMEHA IMPU CMEIIMBAaHUU XOJIOAHOW M
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneseHrne OTHOCUTEIFHOM BIIAXKHOCTU BO3/TyXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSAI0B U PACCTOSIHUSI MEXKIY TEIIAMH).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs nenb. Cuma  TOka.  DJEKTPUYECKOE  HAINPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuUecKue ey U MOTPeOUTeNn MEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. lIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajies. SIBneHue 3neKTpoMarHuTHON uHAyKIuu. [IpaBuno Jlenua.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUUYECKUX 3apsIA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHrue HEBO3MOKHOCTH Pa3JEICHHUS ITOI0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJICKTPUUYECKOrO TMOJA HAa MPOBOJHUKH H
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsSKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TMpsMoJiMHEHOe JBwkeHue. CBoOOmHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTUU NPU B3aUMOJICHCTBUHU TEJ.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexannyeckue Kojie0aHUs U BOJHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomme — kosneOaHud.  BolHyxneHHole — koneOanus.  Pe3zoHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  TMEpUoAa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOdHBL.  CBOMCTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue cpeta. 3atMeHusa ConnHua u Jlynsl. OTpaxenue cBera. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKpOCKONAa M Tejieckoma. ['7a3 kak onruueckas cuctema. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300paxxeHUi B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaJiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1asa.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

L 0 N Gk~ W e

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTEpUCTUK U300pakKeHUS PeaMETa B IJIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TTO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBanTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
sapa. Hykmonnas wmoxaens artomHoro snupa. Mzotombl. PapnoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoaa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: W3MEPEHUE IHEPIUU YACTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (M3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESITETHPHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBACTCS AOCTHKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUSI, TPUMEHSSA [OJYYCHHbIC 3HAHWs, pellaTh 3aJadyd, B TOM YUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBICHATH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauM0OJIe€ BaXKHBIX JTOCTHIKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

[InaHupyemble pe3ysbTaThl ONUPAIOTCS HA BEAYLIUE LEJIEBbIE YCTAHOBKHU,
OTpaKarolllMe OCHOBHOM, CYLIECTBECHHBIM BKJIaJ H3y4acMOW [pPOrpaMMbl B
pa3BUTHE JIMYHOCTH OOYyYarOmIMXCS, HX CIOCOOHOCTEM € HCIOJb30BAaHUEM
o0opyaoBanus neHTpa «Touka pocTay.

N3yuenue ¢u3nKyu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPaBIEHO

Ha JIOCTHUXKEHUE JIMUHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbLHBIX

pE3yJIbTATOB.

B pe3ynbpraTe nzyuyeHus pU3MKM HAa ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIHME JIMYHOCTHBIC PE3YJIbTaThl B

YacTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

e — MpPOSIBJICHHE WHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
bu3uYecCKoN HAYKH;

e — IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpaskIaHCKOrO M JYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

e — IFOTOBHOCTH K aKTMBHOMY YYaCTHIO B OOCY>KJIE€HHUHU OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM TPUMEHEHHUEM
JTOCTHXKEHUN (HU3UKU;

e — OCO3HAaHHE BAXHOCTH MOPAIBHO--3THUYECKUX MNPUHUUIIOB B AEATEIBbHOCTU
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e — BOCIPHUSITHE ICTETHYECKUX KA4eCTB (PU3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 O3HAHMSA:

e — OCO3HaHHE IEHHOCTH (U3MUYECKOM HAYKH KaK MOIIHOTO HWHCTPyMEHTa
IIO3HAHUS MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHM, BaXXHEUIIEW COCTABIISIOLICH
KYJbTYpBIL;

e — pa3BUTHE HAYYHOU IIO003HATEIHLHOCTH, WHTEpPEca K HCCIEIOBATEIHCKON
NEeATEeNbHOCTH;

e 5) ¢opMupoBaHuST  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronmoJyyms:

e — OCO3HAaHHWE IIeHHOCTH O0e30MmacHoro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TpPaHCIOPTE, HAa JAOpPOrax, C 3JIEKTPUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;



— c(opMUPOBAaHHOCTh HaBbIKA pe(pIEKCUM, MPU3HAHME CBOEro IIpaBa Ha
OIKOKY U TAKOTO e MpaBa y Ipyroro 4eJI0BEKa;

6) TPy10BOI0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Topoja, Kpas) TEXHOJOTMYEeCKOH U
COIIMAJIbHOM HAIpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (UBUYECKUX
3HAHMHU;

— MUHTEPEC K MPAKTUYECKOMY H3YUYeHHI0 Mpodeccuit, CBSI3aHHbBIX C (PU3UKOM;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

— OpHEHTaIusl Ha TMPUMEHEHHE (PU3MYECKUX 3HAHUU NJI1 pelieHus 3aaad B
o0JlacTi OKpY’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPeIbI;

— OCO3HAHHUE TJIOOATBHOTO XapakTepa IKOJOTUYECKUX MPOOJIeM M TMyTel ux
peleHus;

8) apanTanmum K M3MEHSIIOIMMCSI YCJOBHSIM COIUAJBbHOH M NPUPOIHOM
cpeabl:

— TOTPeOHOCTh BO B3aUMOJCHCTBHM TP BBINOJHEHUM HCCICAOBAHUN W
MPOCKTOB (PU3MYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX;

— TIOBBIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3 TMPAKTUYECKYIO
NEeSATeIbHOCTD;

— MOTPEOHOCTh B (POPMHUPOBAHUHN HOBBIX 3HAHHH, B TOM uHnciie (POPMyIHpOBaTh
UJIeH, TIOHATHUS, TUIIOTE3bl O QU3UICCKUX OOBEKTAX U SBIICHUSX;

— O0CO3HaHue NePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00J1acTH
10716370478

— IJJAHUPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETCHHH HOBBIX (DHU3NUECKUX
3HAHUM;

— CTpEMJICHHE aHAIM3UPOBATh U BBISIBJISATH B3aMMOCBSI3H IIPUPO/IbI, OOIIECTBA
SKOHOMHUKH, B TOM YHUCJIC C UCIIOJIB30BaHHEM (DU3NUSCKUX 3HAHUIA;

— OIIEHKa CBOUX JEUCTBUM C Y4YE€TOM BIIMSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIOOQTBHBIX ITOCICICTBHA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mporpaMMbl O (U3MKE HA YPOBHE OCHOBHOTO

oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TO3HABATEIbHbIE YHUBEPCAIbHbIE yueOHbIE JEeUCTBUA,

KOMMYHUKAaTHUBHbIE  yHHMBEpCaJbHblE  y4dyeOHbIE  JCUCTBUS, PEryJATHUBHbIC
YHUBEpCAJIbHbIC YUEOHbBIC JIEUCTBUSI.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBUSA

ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISBJISTh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJacCU(UKAUU, OCHOBAHUS JIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCSIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh TPUYMHHO--CJIEICTBEHHBIE CBSI3U MPU W3YYEHUU (PU3HUECKHUX
SBJICHUN U TMPOILIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(bu3MUECKUX BETUYHH;

CaMOCTOSATETILHO BBIOMpPATh CHOcO0 perieHus: y4eOHOM (Qu3nueckon
3alauyu (CpaBHEHHE HECKOJIbKMX BapHUAHTOB peElIeHUs, BbIOOp Hamboiee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKIeE AeMCTBUS .

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIIOKHBIN
(GU3NYECKUIT IKCTIEpUMEHT, HEOOJBIIOe HCCIeOBaHHE (PU3UIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh H JIOCTOBEPHOCTh HH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WITH SKCIICPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEAEHHOTO HAOTIOACHMSI, OTIBITA, HCCIICIOBAHNS;

NPOTHO3UPOBATh  BO3MOXKHOE  JalbHEHIIee pa3BUTHE  (DHU3HMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIONIOKEHHS 00 X Pa3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMEHSTh Pa3INYHbIE METOJ/bI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WH(pOPMAIMM WA JaHHBIX C y4ETOM MPEIJIOKEHHOUW y4eOHOU
bu3uvecKoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIHIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABIICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIbHYIO (OpPMY TIPEICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATH peEIIaeMble 3a/adyd  HECJIOKHBIMU
CXeMaMH, TrarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSMHU.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



B X0/€ 00CYXJeHHs y4eOHOro maTepuaina, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX1aeMOM TEMBI U
BBICKA3bIBaTh HJICW, HAIlEJICHHBIC HA pEUICHHE 3a/Jayd M TOAJCp KaHUe
0J1aroXKeaaTeIbHOCTH OOIICHHMS,;

COTMOCTaBISATh CBOM CYXICHHS C CYXACHUSAMH JPYTHX YYaCTHHUKOB
auanora, oOHapy>KMBATh Pa3IMUre U CXOJICTBO MO3UIINIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
MyOJIMYHO TPEACTABIATH PE3YNIbTAThI BHIMOJTHEHHOTO (DU3MUECKOTO OTBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
UHAUBHUIYAbHOW pa0OThl TpH peUIeHUH KOHKPETHOW (u3mueckoi
npo0JIeMBbl;

NPUHUAMATh LM COBMECTHOM JESTEIIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTh poJik, OOCYXAaTh TMPOIECChl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, TOCTUTAs] KAa4eCTBEHHOTO pe3ybTaTa Io
CBOEMY HAMpABICHUIO WM KOOPIAWMHHUPYS CBOM JCHCTBHS C JIPYTHMH
YJIeHAaMU KOMaH/Ibl;

OLIEHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(HOPMYIHPOBAaHHBIM YUaCTHUKAMU B3aUMO/IEHCTBHUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyaIUsX, TPEOYIOUUX
TUTsE petieHust GU3NIECKUX 3HAHMI;

OpUEHTUPOBATHCS B  PANIMUYHBIX  MOAXOAAaX NPHUHATHS  pelIeHUN
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMINeE, MPUHATHE pelIeHUMN
TPYIIION);

CaMOCTOSATEIIFHO COCTABIIATH AITOPUTM pelIeHUs GU3MUECKON 3a7a9u WIIN
TUTAaHA WCCJIEOBAHMS C y4ETOM HMMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYyallMH U IpearaTh IJ1aH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKECHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHUS
(U3UYECKOr0  HUCCIENOBAHUS WM MPOEKTAa) HA OCHOBE HOBBIX



00CTOSITENBCTB, W3MEHMBIIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO JPYIrOro YeJIOBEKa B XOJ€ CIOpa WM IUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
OpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pelIeHUH GU3HUECKHUX 3a7ad WIN
B YTBEPKICHUAX HAa HAYYHBIC TEMbI U TAKOE JK€ IIPABO APYroro.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenusi B 7 Kiaacce npeMEeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0/IeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHUIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMSI BellecTBa (TBEpHOE,
KUJKOe, Ta3z000pa3HOE), MEXaHWYECKOE JBIDKCHHE (paBHOMEPHOE,
HEpAaBHOMEPHOE, NPSMOJUHENHHOE), TPACKTOPHUsA, PaBHOJECUCTBYIOIIAS
cuna, nedopmanus (ynpyrasi, TJIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBiaeHUs (auddys3us, TEIIOBOE NBUKEHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  [BWXXCHHE, HEPAaBHOMEpPHOE  JIBHKECHHE, HHEpLMH,
B3aMMOJICICTBUE TEJI, PABHOBECHE TBEPABIX TEJ C 3aKPEILNIEHHOU OCBIO
BpallleHUs, Iepefaya JIaBJleHUs TBEPABIMU TeEJAMH, JKUJIKOCTIMHU W
razamu, arMochepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHUYECKOW HHEPTrHH) MO ONUCAHHMI0 MX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B KMBOM U HEXUBOU
IIPUPOJAE, NECUCTBHE CWIBI TPEHUS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO NIaBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIE YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NUYECKUX SBIICHUN;
OMHCHIBATh M3yUYEHHBIC CBOMCTBA TEN M (PU3UUYECKUE SIBICHHS, UCTIONB3YSI
dusnueckre BenMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IyTh, CKOPOCTb, CPEAHASI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, Cujla TpEeHus, [AaBieHue (TBEPAOro Tela, JKHUIKOCTH, Ta3a),
BBITAJIKUBAIOIIASI CUJIA, MEXaHWYecKass padoTa, MOUIHOCTh, IJIEYO CHUJIbIL,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TMOTEHLMAJIbHAS 3HEPrusi), MpU OMUCAHUU MPaBUIBHO



TPaKTOBaTh  (PU3MUECKHI  CMBICT  HCIONB3YyeMBIX  BEIWYHH, WX
0003HaueHusT U eAUHMIBl (U3UYECKUX BEIWYUH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIMUMHY C JAPYTUMHU BEIMYWHAMH,
CTPOUTH IrpapvKN U3yYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYNH;
XapaKTepu30BaTh CBOWCTBAa TeN, (HU3MUYECKHE SBICHHUS M MPOIECCHI,
UCIIONIB3Ysl TIpaBUJIa CJIOXEHUsI CUll (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumezna, NpaBWIO paBHOBecHUs peiyara (0Joka),
«30JI0TO€ TPABHIIO» MEXAaHUKH, 3aKOH COXpaHEHUS MEXaHHMYeCKOn
DHEPrUH, TpPHU OITOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMHChIBATh €70 MaTEMATHUECKOE BBIPAKCHHE;

OOBSICHATH (PU3MUECKUE SIBICHUS, POIIECCH U CBOWCTBA TEN, B TOM YHCIIE
M B KOHTEKCTE CHUTyalluld TPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATH IPUYMHHO--CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2
JIOTHYECKUX IIaroB ¢ OMOpoW Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3MYECKHUX
SBIICHUH, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemats pacu€THbIE 3amadyd B 1—2 JEHCTBHS, WCIONB3ysS 3aKOHBI H
dopMymbl, CBS3bIBalONIMEe (U3MUECKHME BEIWYMHBI: Ha OCHOBE aHaH3a
YCTIOBHSI 33/1a4Ml 3aIMCHIBATh KPATKOE YCIOBHE, TIOJCTABIATh (hU3NUCCKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHbBIC
JaHHBIE, HEOOXOAMMBIE ISl PEIICHUs 3aj]1ay, OLICHUBATh PEATTMCTUYHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIJEISTH IPOBEPSIEMOE
OpeNnoyoxkeHue  (TUMoTe3y),  pazauyaTh U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAaXOIUTh OIIMOKA B XOJIe OIbITa, JeiaTh
BBIBOJIBI TI0 €T0 pe3ysIbTaTaMm;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
buznueckux CBOWCTB TeJ: dbopmynupoBaTh IpOBEpPSIEMbIE
HPEIOI0KEHNs], COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000py10BaHUS,
3aMUChIBaTh XOJI ONbITa U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSIMbIE W3MEPEHUS] PACCTOSIHUS, BPEMEHH, MAacchl Tela,
o0béMa, CHJIBI M TEMIIEPATypbl C UCIOJb30BAHUEM AaHAJOTOBBIX U
upoBBIX TPHOOPOB, 3aAMUCHIBATH TOKa3aHUS MTPHOOPOB C YIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOI BETMUUHBI OT
APYroil ¢ HWCHOJIb30BaHHWEM TPAMBIX H3MEpPEHUil (3aBUCHUMOCTH IIyTH
pPaBHOMEPHO [BIDKYILIErocs Tejda OT BPEMEHU [BIKEHHUS Teja, CHIIbI
TPEHUs CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
¥ HE3aBHCHMOCTH CHJIBI TPEHUS OT IUIOMIAH CONPUKOCHOBEHUS TEJ, CUIIBI



YIIPYTOCTH OT YJIMHEHHUS TPYKHUHBI, BRITAIKUBAIOMIECH CHUIBI OT 00bEMa
MOTPYKEHHOW YaCTHU TeJIa U OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJia, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pblyara u OJIOKOB), y4aCTBOBATh B
IUTAHUPOBAHUM  YYEOHOTO HCCIEIOBaHUSA, COOUpATh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEenys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DHU3UYECKUX BEIUYHH B BHUJC
NPEJIOKCHHBIX Ta0uI] ¥ TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCJICIOBAHUS;

NIPOBOJAUTL KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUIAKOCTH M TBEPAOTO TeJa, CHJIA TPCHHS CKOJIBKCHUS,
JaBJICHUE  BO3JyXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAPOHUIIMEHT IOJIE3HOTO JEHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHCAYS MPEAIOKECHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HSKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOMW BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IIaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
00opy10BaHUEM;

yKa3blBaTh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUUECKHX YCTPONCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phIyar, MOJBUKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh MPUHLHUINBI  ACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HMX ONuUcaHus (B TOM YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOAOMPOBOJAA, THUAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SBICHUN M HEOOXOAMMBbIC (DU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MpH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBbS W COOJIIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHSI B OKPY KAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popMmanuu B HWHTepHETE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIIUXCS
3HAHUM © TyTéM CPAaBHEGHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCITOJIB30BATh MPHU BBIMOJHEHUU YUCOHBIX 3aJaHU HAyYHO--TIOMYJISIPHYIO
auTepaTtypy  (U3WYECKOTO  COAEp)KaHWs, CHPaBOYHBIE MaTEpPHAIIbI,



pecypcesl cetn MIHTEpHET, BlIaeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH()OPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHMS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIKU (U3UUECKOTO COAEpPKAHUS, B TOM
qyciae MyOJaNMYHO JAeNaTh KpaTKHUe COOOLIEHHs O Pe3yibTaTax IPOEKTOB
WIM Yy4eOHBIX MCCIEJOBaHUM, MpPU STOM TIPAMOTHO HCIOJIb30BATh
U3yYCHHbIH TOHATHUMHBIA anmapar Kypca (U3MKH, CONPOBOXIATH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIeE B COOTBETCTBUM C TOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHUEM IIJJaHA JCUCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHbIM  BKJAJ B  JIEATEIbHOCTh  TPYIIbI,  BBICTpaUBaTh
KOMMYHHMKAaTHUBHOE B3aUMOJICCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xoniy oOyuenusi B 8 Kiacce nmpeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSA BEILIECTBA, KPUCTATUIMUECKUE U
aMmopdHble TeNa, HACBHIIEHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI HHEPIus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, dJIEKTPUUECKOE MOJE, TPOBOIHUKU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pasznnyath SBICHUS (TEIUIOBOE PACIIMPEHHE M C)KaTHe, TEeIUlonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBJIICHHS, HCIIApEHUE,
KOHJICHCAIIUs, IUIABJIICHUE, KpUCTaUIM3auus (OTBEpPAEBAaHHE), KUIIEHUE,
TeIJIonepeaaya (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3JIy4YEHUE),
ANEKTpU3ALUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, 3JE€KTPOMAarHuTHAasE UHIYKIIUS)
II0 OINHMCAaHUK MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
MIOBEPXHOCTHOE HATSHKCHUE U KalWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTalUIbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Jped(d MOI0COB, pOJAb MArHUTHOTO MOJS IJis JKU3HU Ha
3emJie, NOJISIPHOE CUSIHUE, IIPU 3TOM MEPEBOAUTH NPAKTUYECKYIO 3a/1a4y B



y4eOHYI0, BBIICNSTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUM;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIIOJIb3Ys
dbu3nUeckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSIS SHEPTHUs, KOJIHUUYECTBO
TEIUIOTHI, yJeJbHAas TEIJIOEMKOCTh BEIIECTBA, YAEIbHAs TEIIIOTa
IJIaBJICHUSA, YJelbHas TeIoTa MapooOpa3oBaHus, YJeldbHas TEIioTa
CropaHusi TOIUIMBAa, KOA()QPUIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOM
MalllMHbI, OTHOCUTEJIbHAS BJIQKHOCTh BO3AyXa, DJIEKTPUYECKUN 3apsi,
CUJla TOKAa, DJICKTPUUECKOE HAIpPSKEHUE, COMPOTUBIECHUE IPOBOJIHUKA,
yIeIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabora W  MOIIHOCTb
AJEKTPUUYECKOT0  TOKa), TPU  ONUCAHWUU  TMPABUIBHO  TPAKTOBAaTh
(bU3UYECKUM CMBICT HMCTOJb3yEMbIX BEIUYUH, O003HAUCHUS U EAUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JIAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JPYTUMH BEIWYWHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBJICHUS U TPOIECCHI,
UCITIOJIB3Ysl OCHOBHBIE TOJIOKCHUS MOJICKYJISIPHO--KHHETUUECKON TEeopuu
CTPOCHHS BEIIECTBA, MPHUHIIUIN CYMNEPIO3UIIUU MoJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Uil ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DSHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKoe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
IPUYUHHO-CIICJICTBEHHBIE CBA3HU, CTPOUTh O0BsICHEHUE U3 1—2 JTOTHYECKUX
aroB ¢ omopod Ha 1—2 W3Y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUU,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayd B 2—3 JEHCTBHS, HCIOJB3YSd 3aKOHBI U
dbopMyIbl, cBs3bIBAOIMNE (HU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK
JAaHHBIX JUIsI pEIIeHHUs 3a]add, BBIOMpATh 3aKOHBI U (HOpMyIIBI,
HEOoOXOMMBbIE g €€ pelIeHHs, MPOBOJWTH PacdyéThl W CPaBHUBATH
MOJIyYEHHOE 3HaueHUe (PU3NYECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH;
pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIU
(¢u3HUeCKNX METO/OB, HWCIONB3Yysl OMHCAHUE WCCIEIOBAHUSA, BBIICISIThH
IpOBEpPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsJIKA
IPOBECHUS UCCIIEIOBAHMUSI, 1€JIaTh BHIBOJIbL;

MPOBOJUTH ONBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WU
(br3nYeCKUX CBOMCTB TeN (KaNWIUIAPHbIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS



BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUA U
HarpeBaHusi MpPU H3IYYEHUH OT I[BETa H3JIydaromel (morioiaroniei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMMEPATyphbl KUIKOCTH U
wiomaan €€ TOBEPXHOCTH, DJEKTpU3AlMs Tel M B3aUMOJEHCTBUE
ANEKTPUYECKUX 3aps/iOoB, B3aUMOJEHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YyaJU3alllsl MAarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JIEHCTBUS
MarHUTHOTO TOJsl Ha NPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
IpOBEpsiEMbIE MPEANOI0KEHUS, COOUpaTh YCTAHOBKY M3 MPEJI0KEHHOTO
000py1I0BaHMSI, OMUCKIBATH XOJ1 OMBITA U (DOPMYJIHUPOBATH BHIBOJIHI;
BBITIOJHATE ~ TPSAMBIC  W3MEPEHUS  TEMIIEpaTypbl, OTHOCHUTCIBHOU
BJIQXKHOCTH BO3[yXa, CWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX TPHOOPOB M JATYMKOB (HU3UYECCKUX BEIIMYMH, CPaBHUBATH
PE3yNbTAaThl U3MEPEHUN ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPEUTHOCTH;
POBOAUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ MCHOJB30BAaHHEM TMPSMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TOMNEPEUHOTO
CEUYEHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CHUIIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HANPSKEHUS Ha IPOBOJHUKE,
UCCJIEIOBaHME TOCIEAOBATENIbHOTO M  MapaJJIeIbHOIO  COEIUHEHUN
IPOBOJAHUKOB): ITUIAHUPOBATH HCCJIEAOBaHHE, COOMpPATh YCTAaHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MPeIoKeHHOMY IUIaHy, (UKCHUpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 110 pe3yIbTaTaM UCCIIEeI0BAHMUS;

NPOBOAUTh KOCBEHHBIE H3MEpeHUs: (U3MYECKUX BeNMMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHUWKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOMpAaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEIys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCTISITH 3HAUCHHUE BEINYUHBI,

coOmro1aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh TMPUHIMINBI  JEHUCTBUA H3YyYEHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOpPOM HAa WX OMHCaHWSA (B TOM YHCIE:
CHUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIbTMETP, CUETYHK DJIEKTPUUYECKON DHEPrUH, DICKTPOOCBETUTEIHHBIC
npuOOpPbI, HATPEBATEIBHBIE AIIEKTPONPHOOPHI (IPUMEPHI), DIEKTPUUECKUE
IPEIOXPAHUTENH, IIEKTPOMATHUT, dJIEKTPOABUTATEh TOCTOSHHOTO TOKA),
WCIIOJIB3YSI 3HAHMSI O CBOMCTBaX (PM3WYECKUX SIBICHUA M HEOOXOIMMBIC
(pu3HUecKkre 3aKOHOMEPHOCTH;



pacro3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIHHBIC
npuOoOpsl TIO CXeMaM M CXEMaTHYHBIM PHUCYHKaM  (KUIKOCTHBIH
TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, IABUTATEIb BHYTPEHHETO
CropaHus, JJICKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JJICKTPUUECKHUX
IIenel ¢ MOCJIe0BaTeIbHBIM U MapaUICIbHBIM COSAMHCHUEM JJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAYCHUS DJIEMEHTOB DJICKTPHUSCKHX TETeH;
NPUBOIUTHL  TpUMEPHl  (HAXOauTh  WHGOpPMAIMI0O O  MPUMEpax)
NIPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYCCKUX 3HAHWK B ITOBCEIHEBHOU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ nMpubopaMu U
TEXHHYECCKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBbS M COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (U3HYECKOTO  COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICHATH HH(GOpMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIH MOYKET OBITh HEJIOCTOBEPHOA;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHH HAYYHO--TIOMYJISIPHYIO
IUTEpaTypy (PU3NYECKOTO  COJCP)KaHUs, CIPABOYHBIC MaTepHAaIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMHU U3 OJTHON 3HAKOBOUM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpaTKHUE YCTHBIE COOOIIEHHS,
0000mass wHpOpMaNMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
colepkaHusi, B TOM 4YHCIe NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
IPOEKTHOW WJIM MCCIE0BATENIbCKOM NEATeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIONIB30BaTh HW3YYCHHBIM TOHATHMHBIA ammapaT Kypca (U3UKH,
COIMPOBOK/IaTh BBHICTYIVICHHUE MPE3CHTAILIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJl1a4yaMU, CJICIUTh 32 BBHITIOJIHEHUEM TUTaHA JIEUCTBUHA H
KOPPEKTHPOBAaTh €ro, aJIeKBaTHO OIEHWBATh COOCTBEHHBIN BKIAJ B
JeSITEHHOCTD TPYIIIIBI, BRICTPANBATh KOMMYHHKATUBHOE B3aNMO/ICHCTBHE,
MIPOSIBIISASI TOTOBHOCTD pa3periaTh KOHPIUKTHI.

K xonIy oOyuenus: B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEeMa OTCu€ra, MaTepuaibHas TOYKa,
TPaeKTOPUs, OTHOCUTEIIbHOCTh MEXaHMYECKOI'0 JBIKEHHUS, aedopmanus
(ympyrasi, TacTUYecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M TEPErpy3Ku, LIEHTP TIKECTH, aOCOIIOTHO TBEPAOE TEJIO,
LEHTP TSKECTU TBEPAOrO Teja, paBHOBECHE, MEXaHMUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK U YJIbTPa3ByK, 3JEKTPOMArHUTHHIE BOJIHBI,



1IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb,
CHEKTPhl UCIYCKAHMS U MOIJIONIEHUs, alb(a-, 0eTa- U raMMa-u3IydeHHUs,
M30TOMbI, IAEPHAs] IHEPTETHKA;

pasznuyarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSAMOJIMHEHHOE ABUKEHHE, CBOOOIHOE
najZieHue Tell, pABHOMEPHOE JBUKEHUE M0 OKPY>KHOCTH, B3aUMOJIEUCTBHE
TEJ, PEAKTUBHOE IBMKEHHUE, KoJeOaTellbHOE JIBIKEHHUE (3aTyXarouue U
BBIHYXKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPA’KEHUE
3ByKa, MPSMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE M MpPesIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3joKeHue 0enoro cBera B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3UUECKUX  SIBICHUH B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 5XO0, IIBeTa Te,
ONTUYECKHE SIBJICHUS B MPHUPOJAE, OMOJIOTMYECKOE NeWCTBHE BHUIMMOIO,
yIbTpaUONIETOBOIO M PEHTICHOBCKOTO H3JIYy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4d, PaJHOAKTUBHOE H3IIyYCHHE
OPUPOJHBIX MMHEpAJOB, JEHCTBHME pAJWOAKTUBHBIX W3JIYYeHUH Ha
OpraHu3M 4eJIOBeKa), NMpH ATOM MEPEBOJMUTHh MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHUH;

ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
¢usnyeckue BeIMUYUHBI (CpeAHssi U MTHOBEHHAsh CKOpPOCTb Teja Ipu
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHue, MyTh, YIJIoBas
CKOPOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tejla, HUMIYJIbC Tejla, HMITYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
NOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas SHEPrus,
NEPHOJ M YacTOoTa KoJeOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAaHUU
OPABWIBHO TPAKTOBaTh (PU3WYECKHM CMBICH HCIONb3YEMBIX BEIMYHH,
0003HaYeHUsI W E€IUHULIBI (U3NYECKUX BEJIUYMH, HAXOAUTh (POPMYIIbI,



CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTMMU BEIUYUHAMH,
CTPOUTH rpaUKU U3YyUCHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEIIUYUH;
XapaKTepu30BaTh CBOMCTBa TeJ, (U3UYECKHUE SIBJICHUS W TPOLECCHI,
WCIIOb3Yysl 3aKOH COXPAHEHUs SHEPrUH, 3aKOH BCEMHUPHOTO TATOTCHMUS,
OPUHIUIT CYNEPIO3UIIMKA CHWJI, NPUHIMI OTHOCUTEIbHOCTH [ammes,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHHUSI MMITYJIbCa, 3aKOHBI OTPaXCHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsAI0BOTO U MacCOBOTO YHCEI
OpU SAEPHBIX PEaKIUSAX, MPU STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3alTUChIBATh €70 MATEMAaTUUYECKOE BhIPAXKCHUE;

OOBSICHATh (PU3MUECKHE MPOIEeCChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTyallUi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH
NPUYUHHO--CIIC/ICTBEHHBIE  CBSI3U, CTPOUTh  OOBsICHEHHME U3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 2—3 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBIICHUH, (DU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIe 3aJayd  (omuparouMecs Ha Ccuctemy w3 2-3
ypaBHEHUM ), UCTIONIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIINE (PUBHUECKUE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3aJlaud 3alUChIBATh KPaTKOE
yCJIOBHE, BBISBIISATH HEIOCTAIONINE WM W30BITOYHBIC JAHHBIC, BHIOMPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEUICHUS, TPOBOAUTH PACUETH U
OLICHMBATh PEAIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOIIU
¢u3MUecKX METO/OB, HCIIOJb3Yysl ONHUCAHHE WCCIEIOBaHUS, BBIIEISATH
pOBEpsieMOE  TPEJIONIOKEHNE, OIEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  HCCIECNOBAHUS, JleJlaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
duznuecknx CBOWCTB Tenl (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUSI DHEPTUH, 3aBUCHUMOCTh IepuUoAa KOJIeOaHWW MPY>KUHHOTO
MasgTHUKa OT MAacChl Irpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTh OT
aAMIUTUTYBI MAJIBIX KOJICOAHMM, IPSIMOJIIMHEWHOE PACIPOCTpaHEHUE CBETA,
pasnokeHne Oenoro CBeTa B CIEKTpP, U3YUYCHUE CBOWMCTB M300paKCHHS B
IJIOCKOM 3€pKalie W CBOWCTB HM300pakeHUsi Mpeamera B coOuparomieit
TWH3e, HAOTIOJEHUE CIUIONIHBIX M JMHEHYATHIX CHEKTPOB H3IIYYCHHS):
CaMOCTOATEILHO COOMpaTh YCTAaHOBKY W3 W30BITOYHOTO Habopa
o0OpyZOBaHUs, OMHUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
dbopMynHpOBaTH BHIBOIBL

MPOBOJIUTH MPU HEOOXOJUMOCTHU CEPHUIO MPAMBIX U3MEPEHHH, Oonpeenss
cCpelaHee 3HAyYeHUE U3MepseMoil BelUYuHbl ((POKYCHOE pacCTOSHHUE



coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEHHUs
(u3MepuTenbHOro npudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCHUMOCTEH (U3UYECKUX BEIMYUH C
MCIIOJb30BAaHUEM TPSMBIX HW3MEpPEHUHl (3aBUCUMOCTh MYTH OT BpPEMEHU
Ipyd PaBHOYCKOPEHHOM JBWKCHHH 0€3 HadalbHOW CKOpPOCTH, MEpPHOJa
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIiia OTpaKE€HHsI CBETa OT yIJia MaJeHUs W yriia MpeloOMIICHUs OT yria
NajieHus): T[JIAaHUPOBATh HCCIEIOBAaHHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBATh pPE3yAbTaThl TOJIYYCHHOW 3aBUCHMOCTH
(¢u3NYEeCKNX BEIMYMH B BHUJAE TaONHIl ¥ TPadUKOB, JENaTh BBIBOJABI IO
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEpPEHHUS (UINISCKUX BEIUYHMH (CpeaHss
CKOpPOCTh M YCKOpPEHHE TeJa TpU pPaBHOYCKOPEHHOM JBIKEHUH,
yCKOpEHHE CBOOOJHOTO MajeHUs, XECTKOCTh MPYKUHBI, KOIPPUIHCHT
TPEHHUsSI CKOJIBXKEHHWsS, MEXaHWdyeckas paboTa W MOIIHOCTh, YacToTa M
nepruoa  KoJeOaHWH MaTeMaTHYeCKOro U MPYKWHHOTO MAasTHUKOB,
ONTHYECKass CHJa COOMparolmeil JWH3BI, paJANOAKTUBHBIA  (oH):
TUTAHUPOBAaTh HM3MEpPEHUs, COOMpATh SKCICPUMEHTAILHYIO YCTaHOBKY M
BBITIOJTHATh U3MEPEHHSI, CIEeAYs MPEUIOKCHHON WHCTPYKIIUHU, BBIYHCIISATH
3HAYCHHE BEIIMYMHBI U aHATM3UPOBATH NOTYUYEHHBIC PE3YIIBTATHI C YIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPECHHIA,

COOJFO/IaTh MTpaBWIIa TEXHUKHU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYCHHBIX (QU3UYECKHX MOJIEIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENb aroMma, HYKJIOHHas
MOJIEJTh ATOMHOTO SIpa;

XapakTepu30BaTh MPUHLMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha uX omucaHus (B TOM YHCIE:
CHHUJIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, PpaKerTa,
9XOJIOT, OYKH, MepHuckomn, ¢oToanmnapar, OINTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOMCTBaX (U3MYECKUX SIBICHUH ¥ HEOOXOoAuMbie (pu3mdeckue
3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKHU U3YYEHHBIX TEXHHUECKHX
YCTPOWCTB, HU3MEPUTENbHBIX NMPUOOPOB M TEXHOJOTUYECKUX IPOILIECCOB
OpyU peleHUuN Y4eOHO--TIPaKTUUYECKUX 3a]1ad, ONTHYECKUE CXEMBbI s
MOCTPOEHUS U300paKEHHI B IIIOCKOM 3€pKajie ¥ COOMparomiei TuH3e;



NPUBOIUTH  NpUMEpbl  (HAXOAuTh  MHGOpPMAIUI0O O  MpPUMEpax)
MPaKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOM
AKU3HU 151 oOecrieueHus: 0€30MacHOCTH MpH OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU yCTPOICTBAMHU, COXpPAHEHHUS 3A0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEAECHUS B OKPYKAOLIEN CPEAE;

OCYLIECTBJISITh MOUCK HMHPOpMaUUU (U3HYECKOTO COJACpKAHHUS B
WNuTepnere, caMoCcTOSITENIBHO (OPMYIUPYSl MMOMCKOBBIN 3aMpoc, HaXOIUTh
NyTU ONpENeNeHUs: TOCTOBEPHOCTH MOJIYyYEHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U JOTNOJHUTEIBbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOIHEHUH YYEOHBIX 3aIaHUI HAyUHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOrO COJEp)KaHUs, CIpPaBOYHbIE MaTepHaIbl,
pecypebl cetn MIHTEpHET, BlIaieTh NpUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIMM U3 HECKOJIBKUX HCTOYHHMKOB (PU3UYECKOTO COJEpKaHUs,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATEIbCKON
NEATENIbHOCTH, TMpPH OTOM TIpPaMOTHO  HCMOJb30BaTh  M3YYEHHBIN
NOHSATUMHBIA amnmapaT W3y4aemMoro paszzena (U3MKH W COMPOBOXKIATH
BBICTYIUIEHUE IMpe3eHTalue ¢ Y4éToM OcOoOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero
padoTsbI padoThI
Paznes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
1.1 ®dusnka - HayKa 0 TPUPOJIE 2
1.2 dusznueckre BEIMIYNHEI 2
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2
Hroro mo pazueny 6
Paspnen 2. IlepBoHayanbHbIe CBeICHUS O CTPOCHHH BellleCTBA
2.1 Ctpoenue BemecTa 1
JIBrykeHre 1 B3aMMOACHCTBUE YaCTHII
2.2 2 1
BEIICCTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/JeiicTBUE TeJl
3.1 MexaHnuecKoe ABUKEHUE 3
3.2 Wuepnus, Macca, MIOTHOCTh 4
3.3 Cuna. Bunpe! cun 14 1
Hroro no paszneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB
41 [aBnenue. [lepenaya naBineHust TBEPABIMU 3

TCIIaMH, )XUAKOCTAMMA U ra3aMu




4.2 JlaBneHue ®uJaIKoCTH )
4.3 ATMocdepHOe naBieHUE 6
44 JleficTBHE JKUIKOCTHU U T'a3a Ha NOTPYKEHHOE v 3
' B HUX TEJIO
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. JHEprus
51 PaboTa 1 MOITHOCTB 3
5.2 [IpocThie MEXaHU3MBI 5)
5.3 MexaHuueckasi SHEPTHUs 4
Hroro mo pazgeny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KUIIACC

KonnuyectBo 4yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMbl Bcero
padoTsbI padoThI
Paznes 1. TenuioBble siB1eHUA
11 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TemuoBbIe mpoiecchl 21 1 5
Paznen 2. DiekTpuyeckue 4 MATHUTHbIE SABJICHUS
21 BHGKTpI/I‘—IeCKI/I? 3apsbl. 3apsyKEHHBIE Tena 7 1
Y UX B3aMMOJICHCTBHUE
2.2 [TocTOSHHBIH AMEKTpUUYECKUI TOK 20
2.3 MarHautHbI€ SIBI€HUS 5) 1
2.4 DNeKTpOMarHuTHasK WHIYKITUS 1
Pa3nen 3 CBeToBble sIBJIEHUS
31 Cger — anexkTpomarautHas BoiHa. CKOpoCTh 4 1
cBeTa
3.2 [Ipenomiienne cBeta. 3aKOH MPETOMIICHUS 1
CBeTa.
33 Jlaboparopnas padota Ne «Ilomydenue 1 1
’ M300paKeHUs IPU TOMOIIH JTUH3BD.
34 OnTuueckue nmpubopsr  ['a3 kak 1
ONTUYECKAsi CUCTEMA.
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 18




9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMbl Bcero
padoTsbI padoThI
Pa3nen 1. Mexannueckue siBJ1eHHSA
MexaHnuecKoe JBIKEHUE U CIIOCOOBI €T0
1.1 10 1
OTIHCAHUS
1.2 B3aumoeticTBue Ten 20 1 3
1.3 3aKOHBI COXpaHEHUS 10 3
Hroro mo pazueny 40
Paspnen 2. Mexanuveckne Ko0Jie0aHUS U BOJHBI
2.1 Mexannyeckue KoyieOaHus 7 3
2.2 MexaHu4ecKre BOJHBI. 3BYK 1 3
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 1M0JIE€ M JIEKTPOMATrHUTHBIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 5
' AJIEKTPOMArHUTHBIE BOJTHBI
Utoro no pazneny 6
Pa3znen 4. CBeToBbLIE IBJICHHSA
4.1 3aKOHBI pacCIIpOCTPAaHEHUs CBETA 2
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI
4.3 PaznoxeHue 6e10ro cBeTa B CIIEKTP 3 2
Hroro no paszneny 15




Pazgea S. KBanTOBbBIE SIBJICHUS

5.1 Henyckanue v NOrIoMEeHne CBeTa arToMOM

5.2 CrpoeHue aTOMHOTO siipa

5.3 SnepHbie peakuun

Hroro no pazneny 17

Pa3nea 6. IloBropuTe/ibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpeHue u 0000IIeHNE COACPIKAHUS 9 )

' Kypca ¢usuku 3a 7-9 kmacc

Hroro mo pazueny 9

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KoaunyecTBO 4acoB Hcnoab3oBanue
o0opynoBaHus
Ne LeHTpa
Tema ypoka Konrtpoasubie | IlpakTnueckue N
n/n Bcero eCTeCTBEHHOHAYYHOI
padoTbl padoTbl U TEXHOJIOTHYECKOM
HAINPaBJIEHHOCTel
«Touka pocra»
1 ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOJIBI
2 dusndecKkre BeJIMIUHBI U X U3MEPEHUE 1
Na6opatopHan pabora Nel «Onpeaenenue ObopynosaHue Aana
3 LleHbl AeNeHnA n3MmepuUTeIbHOro npubopa» 1 1 NabopaTtopHbIx paboT n
du3nKa 1 TexHKKa YY4EHUYECKMX ONbITOB
4 Crpoenue BelecTBa ATOMBI U MOJIEKYJIBI. 1
bpoynosckoe osusicenue
O6opypoBaHue ana
Na6opatopHasa pabora Ne2 «M3mepeHmne
5 1 1 NabopaTopHbIX paboT n
Pa3mepoB Masibix TeN»
YY4EHUYECKMX ONbITOB
5 Huddy3us B razax, )KUIKOCTSIX U TBEPIbIX 1
Tenax
7 B3anmonerictBue (MpUTSHKEHUE U 1
OTTaJIKUBAHUE) MOJICKYJI.
8 ArperatHble COCTOSIHUSI BEIIECTBA. 1
9 Paznuune B cTpoeHUM TBEPABIX TEI, 1
JKUIKOCTEN U Ta30B.
10 Mexanuueckoe ABuxeHue. PaBHoMepHoe U 1 ObopyaosaHue ana




HEpPaBHOMEPHOE JIBUIKEHHUE.

AeMOoHCTpauui

Ckopoctb. EnuHuIel ckopocTu.

11 PaBHOMEpPHOE M paBHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUKCHHUE.
12 PeweHue 3agay no Teme «Pacyet nytm m
BPEMEHU OBUKEHUAN
N ObopyaoBaHue ann
13 Wueprusa. Bzaumopeiicteue ter. .
[EeMOHCTpaLmii
14 HNuepuusi. Macca — Mepa HHEPTHOCTH TEN
Ob6opypoBaHune ana
JlabopaTtopHnas pabota Ne 3 «M3mepenne
15 NabopaTtopHbIX paboT n
MAacChI TeJ1a Ha PHIYaKHBIX BeCax»
yYEeHUYECKMX OMbITOB
ObopyaoBaHune ana
[TnmoTHOCTH BemecTBa. JlaboparopHas paboTa
16 . NabopaTtopHbIx paboT n
Ne 4 «M3mepenune oObEMa Tema»
y4YeHUYECKMX OMbITOB
ObopyaoBaHune ana
JlabGopaTtopHnas padora Ne 5 «Onpezenenue
17 . NabopaTopHbIX paboT n
IJIOTHOCTH TBEPAOTO Telay
y4YeHUYECKMX OMbITOB
18 Pemrenue 3agay nmo reme "IlnoTHOCTE
BemiecTna"
19 Cuiia Kak XapaKTepUCTHUKa B3aUMOICUCTBUS O6opyaosaHue ana
ten. Cuia ynpyroctu. 3akoH ['yka AEeMOHCTpaunn
Ob6opyaoBaHune ana
JlaboparopHas padota Ne 6« 'panynpoBanue
20 NnabopaTopHbIX paboT n
MIPYXKUHBI U U3MEPEHHE CUJT TUHAMOMETPOM>»
y4YeHUYECKMX OMbITOB
ObopyaoBaHue ana
21 SBnenue TaroreHus. Cusa TSKECTH

AEeMOHCTpauui




CBs13b MEXly CUJION TSXKECTH U Maccoi

22 tena. Bec Tena. Pemenue 3a1a4 mo teme
"Cuta TsoKecT"
93 Cuna TsDKeCTH Ha IPYTUX TUIaHeTaX.
duznyecKkue XapaKTePUCTHKH TUTAHET
ObopyaoBaHue ann
24 N3mepenue cui. Jlunamomerp .
AEMOHCTpauni
25 Bec tena. HeBecomocTh
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 O6opyaoBaHue ans
OJHOU mpsAMOi. PaBHOEHCTBYIOIIAS CHIT AEeMOHCTPaLNiA
97 Pemrenue 3agad mo reme
"PaBHonelicTBYyrOIIAsA Crt"
28 Cuna TpeHus u e€ Bupl. TpeHue B IpUpoae
1 TEXHHUKE
JlabopaTtopnast pabota Ne 7 «BrIsiBIieHHE
O6opyaoBaHue ans
3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHHS OT
29 NabopaTtopHbIx paboT n
TIJIOIIAIA COTIPUKOCHOBEHHS TEJ U
. YYEHUYECKMX OMNbITOB
MIPUKUMAIOIIEH CHITBI»
30 Pemenne 3a1a4 Ha onpenecHue
PaBHOJEHCTBYIOIIECH CHITBI
Pemenue 3agau no remam: «Bec Tenay,
31 «['pacduueckoe nzobpaxkenue cum», «CUITbD»,
«PaBHOIEHCTBYIOIIAS CHID»
KonTtponbHas paboTa o TeMam:
39 «MexaHnnueckoe JABIKEeHHEY, «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cumy, «CHibn
33 Hasnenue. CriocoObl yMEHbLICHUS U




YBCJINYCHHA OABJICHUA

34 JlaBiieHue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a ObopyaoBaHue gns
0T 00BEMa, TeMIiepaTyphl AEeMOHCTpaLuii
35 [Tepenaua naBiaeHus TBEPIBIMU TEITAMU,
JKUJIKOCTSIMH | Ta3aMu. 3akoH [lackaist
36 JlaBiieHHe B ®UJIKOCTH ¥ ra3e, BEI3BAHHOE
JCHUCTBUEM CHIIBI TSHKECTH
37 Pemenue 3amau o reme «JlapneHue B
YKUJIKOCTH U Ta3ze. 3akoH [lackamns»
O6opynosaHue gns
38 Coobmaronyecs cocypl .
AEeMOHCTpauni
39 I'unpaBnaeckuii mpece
40 ManomeTtpsl. [lopuiHeBoit )KUAKOCTHBIN O6opyaoBaHue ans
Hacoc AEeMOHCTpauni
A1 AtMocdepa 3emin ¥ MPUYUHBI €€
CYyIIIECTBOBAHUS
42 Bec Bo3nmyxa. ATMocdepHOe 1aBiieHHE
43 N3mepenue armocdepHoro napieHust. OmpIT Ob6opyposaHue ana
Toppuuennu OEeMOHCTpauui
44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHHS OT
BBICOTHI HaJl YPOBHEM MODSI
45 bapomerp-anepouna. AtMocdepHoe qaBiIcHUE Ob6opyanosaHue ana
Ha pa3IMnYHBIX BBICOTAX AEMOHCTPaLni
46 Pemenue 3amgay o teme " AtmocepHoe
naBieHue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE

B HUX TCJIO. ApXI/IMe,Z[OBa culia




Jlaboparopuas padota Ne 8 «Ormnpenencuaue

ObopyaoBaHue ana

48 BBITAJIKUBAIOLIEH CUIIbI, ICUCTBYIOIIEH HA nabopaTtopHbIx paboT n
TEJI0, MOTPY>KEHHOE B KUJIKOCTb TEJIO» YYEHUYECKMX OMbITOB
49 [InaBanue ten u cynoB. Bo3nyxomiaBanue
50 [InaBanue Ten
ObopyaoBaHue ana
JlabopaTtopHnast pabota Ne 9 «BrisicHenue yc-
51 N nabopaTtopHbIx paboT n
JIOBUU IIJIaBAHUA TEJIa B ) KUAKOCTHN
YYEHUYECKMX OMNbITOB
Pemenue 3angau o temam: «IlnaBanue
52 cyaoB. Bo3ayxonnaBanuey, «JlaBienue
TBEPABIX TEN, )KUAKOCTEU U ra30B»
53 KonTtponpHas padoTa o teme «JlaBienne
TBEPABIX TEN, )KUAKOCTEU U ra30B»
54 Mexanuveckast pabora
55 MomtHocTs. EquHAIEI MOIIHOCTH
56 Ypok-uccnenoBanue "Pacuyétr MOIIHOCTH, O6opyaoBaHue ans
pa3BUBaEMOM MPH MOIBEME 110 JIeCTHUIIE" OEeMOHCTpauui
57 [Ipoctbie Mexanu3mbl. Poruar. PaBHoBecue Ob6opyaosaHue gna
CHUJI Ha pplyare LEeMOHCTpauui
Pobryaru B TexHuke, ObITY U IPUPOJIE. O6opyaoBaHue ans
58 Jlaboparopnas pabotaNe 10 «BoisicHeHue nabopaTopHbIX paboT u
yCIIOBUSI PAaBHOBECHUS pblYara YYEHUYECKUX OMbITOB
59 Pemenue 3ama4d mo Teme «Y CI0BHS
paBHOBECHS pblUara
KoadduimenT noneznoro neicTBus O6opyaoBaHue ana
60 MexaHu3Mma. Jlaboparopnas padora Ne nabopaTtopHbIx paboT u

11«Omnpenenenne KIIJ| npu nogséme tena

y4eHN4YEeCKUX onbITOB




00 HAKJIOHHOU IIOCKOCTH

Pemenune 3amag o reme "Pabora,

61 1
MomHocTh, KIT/1"
62 Mexanundeckas sHeprus. Kunernueckas u 1
MOTEHIIMAIbHAS SHEPT U
63 3aKOH COXpaHEHUsT MEXaHMUECKOW SHEPTHU 1
YPOK-3KCIIEPUMEHT IO TEME
"DKCcnepUMEHTaNIbHOE OTIpeIeTICHUE
o . ObopyaoBaHue ans
64 W3MEHEHHUs KHHETUYECKON Y MOTEHIUAIBHON 1 1 .
AEeMOHCTpaunin
SHEPTHH MPHU CKATHIBAHUH TEJIa TI0
HAKJIOHHOM IJIOCKOCTH"
65 KounTponsnas pabora no teme «Paborta u 1
MOIIHOCTb. JHEPT U
66 PeseprubIit ypok. PaGoTa ¢ TekcTamu mo 1
TeMe "MexaHnuyeckoe IBIkeHue"
PeseprubIit ypok. PaboTta ¢ Tekcramu mo
67 teme "JlaBneHne TBEPIBIX TN, )KUIKOCTECH 1 1
ra3zos"
PesepBHbIit ypok. PaboTa ¢ Tekctamu no
68 n n l
teme "Pabota. MoniHoCTh. DHEPrus
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 12




8 KUIIACC

KoanyecTBO 4acoB Hcnoab3oBanue
o0opynoBaHusi
Ne LeHTpa
Tema ypoxka Konrpoabubie | IlpakTHyeckue .
n/n Bcero eCTeCTBEHHOHAYYHOI
padoTbl padoTbl U TEXHOJIOTHYECKOM
HAINPaBJEHHOCTEl
«Touka pocra»
1 Tennosoe nBmwkenue. Temmeparypa. 1
Macca u pa3mep aTOMOB U MOJIEKYJIT
2 Buytpennsisa sueprusi. Cnocobbl M3meHeHus 1
BHYTPEHHel aHepruun
DHeprus Bugpl Tennonepeaaun. NMpumepsl ObopyaosaHue ana
3 P pumep 1
TennoobmeHa B NpMpoae U TeXHUKe LEMOHCTpauuni
OOBSICHEHUE CBOMCTB TBEPIOTO, KUIKOTO U
2
4 ra3000pa3HOro COCTOSIHUHBEIICCTBA 1
YaenbHas TennoeMKocTb
5 YpaBHEHHE TEILUIOBOTO OaslaHca. 1
TennooOMeH U TETIOBOE PaBHOBECHE
NabopaTopHas pabota Nel «CpasBHeHue O6opynoBaHue ana
6 KOIMYEeCTB TeNnI0Tbl MPU CMELWWBAHUN BOAbI 1 1 NnabopaTopHbIx paboT n
pasHOW TemnepaTypbi» YYEHUNYECKNX OMbITOB
ObopyaoBaHue ana
NabopaTopHas pabotaNe2 «M3mepeHune
7 . 1 1 NnabopaTopHbIX paboT n
yAeNbHOW TENI0eMKOCTM TBEPAOTO Tena»
YYEHUNYECKNX OMbITOB
Pacuer konmmyecTBa TEMIOTHI, HEOOXO0IMMOTO
8 JUIsl HAarpEBaHMS TeJla U BbIACISEMOIO UM 1

IIpH OXJIAXKICHUH




dHeprua Tonausea. Y IenbHaAs TEIIOTA

9
CropaHus TOTUIMBA.
10 3aKOH COXpaHEeHMA 1 NpeBpaLLeHnsa 3HEPrumn B
MexXaHUYeCKMX 1 TeMN0BbIX NpoLeccax
Vpok-koudepennus "IIpakTrnaeckoe
p (bep P N ObopyaoBaHue ann
11 HCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB BEIIIECTB .
" AeMOHCTpauunn
1 MaTepUasioB B LIEJSAX SHEProcOepexeHus
ArperaTHble cocTosHua Bewectsa. [1naBienue u
12 OTBEpJICBAaHUE KPUCTATUIMYCCKUX TEI.
VenbHasg TEIUI0TA IDIABJICHUS.
13 PeweHue 3agay «MnasneHune Ten»
. O6opyaoBaHue ans
JlabopaTtopHnas pabota "Onpenenenue
14 . " NabopaTtopHbIX paboT n
YACIBHOM TEIUIOTHI IJIABJICHUS JIba
YYEHUYECKMX OMNbITOB
15 Hcnapenne n KoHaeH AU
[Tornomnenue >HEPTrUy MPU UCTIAPECHUH
16 YKUJIKOCTH U BBIJICJICHUE €€ TIPH
KOHJICHCAIINH T1apa.
17 Kunenue. BnaxxnocTts Bo3ayxa.
O6opynoBaHue ans
JNlabopaTopHas pabota Ne3 «M3mepeHue
18 NnabopaTopHbIX paboT n
BNIAXKHOCTM BO34yXa»
YYEHUYECKMX OMNbITOB
19 VY aenpHas TEIIOTa MapooOpa3oBaHus U
KOHICHCALIMH.
[TpuHIHIBI paOOTHI TEMJIOBHIX JBUTATENCH.
20 [TapoBas TypOuHa. J[BUratenb BHyTPEHHET O

CrOpaHus




KII/ TermoBoro nurarens. Tennosbie

21 JIBUTATENIH U 3aLATA OKPYKAIOLIEH CPebI
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
22 "TernnoBsie sBiaeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUI BeriecTra"
KonTtponsHas padora o Teme "TeroBsie
23 siBIIeHUs. VI3MeHeHue arperaTHeIX COCTOSIHUM
BemecTa"
24 Dnektpuzarus Ten. [[Ba pona
ANEKTPUIECKUX 3aPSII0B
o5 Ypok-uccnenoBanue "IieKTpu3aus Te Ob6opyposaHue ana
WHAYKIIMEN U MIPU COMPUKOCHOBEHUN" [EeMOHCTpaLMni
26 B3anmoneiicTBre 3apssKeHHBIX TEIT. 3aKOH
Kynona
DnekTpuyeckoe noJie. HanpspkeHHOCTD
27 anexTpudeckoro nosst. [IpuHiumm
CYMEPIO3UINH IEKTPUUECKUX MOJIeH
08 Hocutenu snexTpuueckux 3apsiioB.
DneMmeHTapHbIi 3apsia. CTpoeHrue aroMa
29 [IpoBOAHMKHY U AUDIIEKTPUKHU. 3aKOH Ob6opyposaHue ana
COXPaHEHUS NEKTPUUIECKOTO 3apsaa AeMOHCTpaumi
30 Pemenue 3a1ay Ha MpUMEHEHNUE CBOMCTB
AIEKTPUYECKHUX 3apsSI0B
DIEKTPUYECKUN TOK, YCIIOBHS €T0
31 cyiectBoBaHus. McTouHukn
ANEKTPUYECKOTO TOKA
32 JIecTBHS 3IEKTPUUECKOTO TOKA
33 Ypoxk-uccnenosanue "JleiictBue O6opyaoBaHue ans




IEKTPUYECKOTO M0 Ha IPOBOJHUKY U
TUBIEKTPUKH"

AeMOoHCTpauui

SJICKTpI/I‘-IeCKI/H\/JI TOK B M€TaJll1aX, KUJAKOCTAX

34
Y Ta3ax
35 DneKTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna Toxka. JlabopatopHas padorta Ned ObopyaoBaHue ana
36 "COopKa 2IEKTPUIECKOM 1IeNu U U3MEpEHne nabopaTopHbIx paboT u
CHJIBI TOKA B €€ pa3IMYHbIX y4acTKax" y4YeHMYEeCKMUX OMNbITOB
DneKTpuUuecKoe HanpspkeHue. BoabTMerp.
. Ob6opypoBaHune ana
JlabopaTtopnas pabota Ne5 "U3zmepenue
37 NabopaTtopHbIX paboT n
HaIPsDKCHUS Ha PA3JIMIHBIX YIaCcTKaxX
. " yYEeHUYECKMX OMbITOB
ANEKTPUICCKON IIETTH
38 ConpoTHBJICHHE TPOBOIHUKA. Y ISITBHOE
COMPOTHBIICHUE BEIIECTBA
N Ob6opyaoBaHune ana
JlabopaTtopnast pabota Ne6 "PerynupoBanue
39 " NabopaTtopHbIx paboT n
CHJIBI TOKA PE3UCTOP
y4YeHUYECKMX OMbITOB
JlaGopaTopHas pabota "3aBUCHUMOCTh
Ob6opyaoBaHune ana
ANEKTPUYECKOTO COMTPOTUBIICHHUS
40 NnabopaTopHbIX paboT n
MIPOBOJIHHUKA OT €ro JJIMHbI, TUIOIIA 1
" y4YeHUYECKMX OMbITOB
MONIEPEYHOT0 CEYCHUS U MaTepuaia
41 3aBUCHUMOCTh CHJIbI TOKA OT HAIIPSKEHUS.
3akoH OMa Ui ydacTka Lenu
JlaboparopHas pabota Ne7 "H3mepenue O6opynosaHue ans
42 COTPOTHBIICHUS TIPOBOIHUKA TP TIOMOIIN nabopaTtopHbIx paboT u
ammepMerpa u BoJbT™MeTpa' y4YeHUYECKMX OMbITOB
43 [TocnenoBarensHOE U ApaUIETBLHOE

COCAMHCHUA IMTPOBOAHHUKOB




44

JlaGopatopHas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAIPSDKEHUM ITpU
MOCJICIOBATEIBHOM COCJAMHCHUH JIBYX
pe3uctopos"

ObopyaoBaHue ana
nabopatopHbIx paboT n
YYEHUYECKMX OMbITOB

45

Jlaboparopnas padota "IIpoBepka mpaBuia
I CUJIBI TOKA IMTPH MapaljICJIbHOM
COEJIMHEHUH Pe3UcTOopoB"

ObopyaoBaHue ana
nabopatopHbIx paboT n
YYEHUYECKUX OMbITOB

46

Pemenue 3agau Ha npumMeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB

47

PaGoTta 1 MOLITHOCTB AJIEKTPUUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

48

JlabopaTtopnast pabota Ne§ "N3mepenue
MOIIIHOCTH U Pa0OTHI TOKA B AIEKTPUUECKOM
nammne "

O6opynoBaHue ans
NabopaTtopHbIX paboT n
YYEHUYECKMX OMNbITOB

49

DneKTpuyecKue enH U MoTpeOuTenu
ANEKTPUYECKOM 2Hepruu B ObIiTy. KopoTkoe
3aMbIKaHUE

O6opyaoBaHue ans
[EeMOHCTpaLMni

50

[ToaroToBka K KOHTPOJILHOU paboTe MO Teme
"DnexkTpuuecKkue 3apsaabl. 3apsyKeHHBIE Tena
U ux B3aumoaencTsus. I10cTOSIHHBIN
3JIEKTPUYECKU TOK"

51

KouTtponbHas paborta no teme
"DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Tela
U ux B3aumoaenctsus. I1ocTOSIHHBIH
ANEKTPUUECKUH TOK"

52

IloctosiHHEIE MAarHuThl, UuX B3aHMMOJCHCTBHE

53

VYpok-uccnenosanue "M3ydeHne nouein
HOCTOSTHHBIX MarHuTOB"

ObopyaoBaHue ana
AEeMOHCTpauui




MaruautHoe 1oje. MarHuTHOE T10JI€ 3eMITH U

54
€ro 3Ha4YCHME JJIS )KU3HHU Ha 3emiie
OmneiT Dpcrena. MarautHoe 1noJie

ObopyaoBaHue ann
95 ANEKTPUUECKOTO TOKa MarauTHoe mosie .
AEMOHCTpaLUni
KATYIIKH C TOKOM
[IpuMeHeHHE PIEKTPOMArHuTOB B TEXHUKE.
" ObopyaoBaHue ana
JlabopaTtopHnast pabota Ne9 "Cbopxka
56 NabopaTtopHbIX paboT n
AJIEKTPOMArHHUTA U MCIIBITAHUE €T0
. " YYEHUYECKMX OMbITOB
JNCHCTBUS
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonp3oBanme 27EKTPOABUTATEINICH B
. Ob6opyaosaHue ans
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

57 NabopaTtopHbIX paboT n
JlabopaTtopnas pabota Nel0
" YyYEHMYECKMX OMNbITOB

KonctpynpoBanue u uzyuenue padboThl
aneKkTpoaBuraresns"

58 OnbiTel @apajes. 3aKOH 3JIEKTPOMarHUTHOM Ob6opyaoBaHue ans
unayknuu. [Ipasuno Jlenna [EeMOHCTpaLMi
OnekrporenepaTop. CrocoObl OTyYeHHS

P pw P e O6opyaosaHue gna

59 ANEKTPUIECKOI IHEPTUU. DIESKTPOCTAHITUN .

AEeMOHCTpauni
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUU

50 [ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"DJIeKTpUUECKHE U MAarHUTHbBIE SIBJICHUS"

61 KonTtponbHas padoTa o teme
"DJIeKTpUUECKHE U MAarHUTHbBIC SIBJICHUS"

CBer — anekTpoMarHuTHas BosiHa. CKOpoCTh

62 cBeTa. MlcTouyHuKM cBeTa 3aKOoH ObopyaosaHue ana

MPSMOJIUHEHHOTO pacmpoCcTpaHEHHE CBETA. AEMOHCTpaLni

3akoH oTpaxeHus cera [Inockoe 3epkaio.




[Tpenomienue cBeTa. 3aKOH IPETOMIICHUS

ObopyposaHue ana
63 ceta. JInu3bl. DOKyCHOE PACCTOSHHUE U 1 PYA . A
AeMOHCTpaumi
OTITUYECKAs CHJIA JINH3BI
ObopyposaHne na
Jlaboparopuas padota Ne Nell «Ilomydenue PYA A
64 1 1 NabopaTopHbIX paboT n
M300paXeHUS TIPU TIOMOIIH JTUH3BD.
Yy4YeHUYECKUX OMbITOB
65 Pemenue 3anau. Iloctpoenue nzoOpaxkeHui, 1
MOJIyYEHHBIX C TOMOIIBIO JIUH3.
66 KontponbHas padoTa o Teme «3aKoHbI 1
OTpaKEHUS M IPEJIOMIICHUS CBETa.
67 OnTuueckue mpubopsr  ['na3 kak 1
OTITUYECKAsi CHCTEMA.
68 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1
TeMe "MarauTHsle ABICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 18




9 KUIIACC

KoanuecTBo 4acon HUcnoan3oBanue
o0opynoBanus
Ne LEeHTpa
11/_11 Tema ypoka B Kontposbnbie | IlpakTuyeckne | €CTECTBEHHOHAYYHOI
cero pPadoThI padoThI U TeXHOJIOTHYeCKOM
HAINPaBJEHHOCTEl
«Touka pocra»
1 Mexannueckoe aBr>XeHne. MarepuaiibHast 1 Ob6opyaoBaHue ans
TOYKA OEeMOHCTpaLMi
5 Cucrema orcuera. OTHOCUTEITHLHOCTD 1
MEXaHUYECKOTO JIBHIKCHHUSI
Ob6opyposaHue ana
3 PaBHOMEpPHOE TPAMOJIMHEHOE TBUKEHNE 1 .
AEeMOHCTpaunin
4 HepaBHoMepHOE NPAMOJMHEITHOE IBUKEHHUE. 1
Cpennsisi 1 MTHOBEHHAs1 CKOPOCTh
5 [IpsimonrHeNHOE PaBHOYCKOPEHHOE 1 Ob6opyposaHue ana
JIBIOKEHUE. Y CKOpEHUE LEeMOHCTpauui
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO ABIKeHUS. ['paduk 1
CKOpOCTH
Jlaboparopnas pabotaNel "Omnpenenenue Ob6opygosaHue ana
7 YCKOPEHHUS TeJa IPU PAaBHOYCKOPEHHOM 1 1 nabopaTopHbIX paboT u
JBUKEHHUH 110 HAKJIOHHOM IJIOCKOCTH" y4YeHUYECKMX OMbITOB
8 IIepBblit 3ak0oH HproToHa. Bektop cuibl 1
9 Bropoit 3akoH HeroTona. 1

PaBHozelicTByrOIAs crta




10

Tpertuii 3akon Hetotona. Cynepno3uuus Cui

11 CBoOoaHoe majenue teia. OneITh [amues
12 Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO Ob6opynoBaHue ans
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO A ICHIS AeMOoHCTpauui
ObopyaoBaHue ana
Jlaboparopuas padota.Ne2 «3mepenue
13 NabopaTtopHbIX paboT n
YCKOPEHUSI CBOOOTHOTO TMAaICHUS»
YYEHUYECKUX OMbITOB
14 Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB
HrroToHa
O6opynosaHue gns
15 Cuna ynpyroctu. 3akoH ['yka .
AEeMOHCTpauni
16 Pemenue 3anau no reme «Cuiia ynpyroctum»
Ob6opyaoBaHue ans
JlabopaTtopHas pabora «OnpeneneHue
17 NabopaTtopHbIx paboT n
YKECTKOCTHU TIPYKHUHBI
YYEHMYECKMX OMNbITOB
O6opyaosaHue gns
18 Cuna TpeHus .
AEeMOHCTpaLni
19 Pemenue 3agau mo reme «Cuiia TpeHUSD
| Ob6opyaoBaHue ans
JlaGopaTtopHnas pabdorta "Onpenenenue
20 | NnabopaTopHbIX paboT n
ko3 duImenTa TpeHUS CKOIBKCHHS
YYEHMYECKMX OMbITOB
21 Pemenue 3amau no teme "3akoHbl HeroToHA.
Cuna ynpyroctu. Cuna tpeHus"
PaBHOMEpHOE ABIKEHHE TIO OKPYKHOCTH.
99 [Tepuon u yactora oOpaieHus. JlnneitHas u O6opyaosaHue gns
yriaoBas ckopocTu. LleHTpocTpeMuTenbHoe AEMOHCTpaLni

YCKOpEHHE




23

Ypok-koHpepenus "IBuKeHHE TET BOKPYT
rpaBuTalnoHHOTO 1eHTpa (ConHeuHas
cucrema). ['anaktuku"

ObopyaoBaHue ann
AeMOoHCTpauui

24

Pemrenue 3amau o treme "Cuita TSDKECTH U
3aKOH BCEMHUPHOIO TArOTeHUs"

25

[IepBas kocMu4eckasi CKOpOCTb.
HesecomocTs u neperpysku

26

PaBHOBecue MaTepuasbHON TOUKHU.
AOcomoTHO TBEpIOE Teno. PaBHoBecHe
TBEPJOTO TENA C 3aKPETUIEHHOW OCBIO
BpallleHUs

27

MowmeHT cunsl. LleHTp TsKECTH

ObopyaoBaHue ann
OEeMOHCTpaLMni

28

Pemmenue 3agaq nmo reMe "MOMEHT CHIIBL.
LenTp TsxecTn"

29

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"MexaHn4ecKoe IBUKECHHUE.
Bsaunmoneiictue Tea"

30

KonTtponpHas padoTa o teme
"MexaHn4ecKo€e IBUKECHHUE.
Bsaumoneiictue Tea"

31

Nmnynsc Tena. Ummnynse cuisl. 3aKoH
COXpaHEHUs UMILYJIbCa. YIIPYroe U
HEYIpYyroe B3auMOJICHCTBHE

O6opyaoBaHue ans
AEeMOHCTpauui

32

Pemenue 3agau o teme "3aKkoH cOXpaHEHHUsI
nMmIyiasca'

33

VYpoxk-koHpepeHuus "PeakTuBHOE ABUKEHHE
B IIPUPOJE U TEXHUKE"

ObopyaoBaHue ana
AEeMOHCTpauui




34

Mexanunueckasi paboTa U MOIIHOCTb

PaboTa cuibl TSDKECTH, CHITBI YIPYTOCTH U

35
CWJIBI TPEHUS
Jlaboparopuas pabota «Onpenernenue
5 patopHai p p ObopyaoBaHue ana
paboThI CUJIBI TPEHUS TIPH PABHOMEPHOM
36 . NabopaTopHbIX paboT n
JBUKCHUH TEJa 110 TOPU30HTATBHON
Yy4YeHUYECKUX OMbITOB
TTOBEPXHOCTH
37 Cas13b sHepruu 1 padoTsl. [loTeHnanbHas
JHEprus
38 Kunernueckas sneprusi. Teopema o
KMHETUYECKON SHEPTUU
39 3aKOH COXpaHEeHHUs PHEPTUN B MEXaHUKE
ObopypoBaHune ana
JlabopaTtopHnas paborta «3y4yeHne 3akoHa
40 NabopaTtopHbIx paboT n
COXPAHEHHUS SHEPTUN
y4YeHUYECKMX OMbITOB
41 KonebarenpHoe IBMIKEHUE U €TO O6opyaoBaHue ans
XapaKTePUCTUKHU AEeMOHCTpaLumi
42 3aryxaroniue KojeOanus. BeiHyXIeHHbIC
kosebanus. Pezonanc
. . Ob6opyposaHue ana
43 MatemaTtuueckuil U IPY>KUHHBIN MasiTHUKU .
AEeMOHCTpaLumi
Ypok-uccienoBanue «3aBUCUMOCTh IeprO/Ia
. Ob6opyaposaHue ana
44 KoJieOaHUM OT HKECTKOCTU MPY>KUHBI U MAaCCHI .
AEeMOHCTpaLumii
rpy3a»
45 [IpeBpaiieHue SHEPTUn MPU MEXAaHUYECKUX
KoJeOaHusIxX
46 JIaGopatopHas pabota «Onpenenenue ObopyposaHne  gnA




Y4acTOTHI M IEpUOJIa KOJIeOaHUH MPYKUHHOTO
MasITHUKA»

nabopaTtopHbIx paboT n
YYEHUYECKMX OMbITOB

JIabopatopnas padora «IIpoBepka

ObopyaoBaHue ana

a7 HE3aBHCHUMOCTH TIepHo/ia KojaebaHuii rpysa, nabopatopHbIx paboT n
MOJIBEIIICHHOTO K HUTH, OT MaCChI Tpy3a» yYeHMYECKMX OMNbITOB
Mexanudeckue BoaHbl. CBOMCTBA

ObopyaoBaHue ann

48 MeXaHU4eCKuX BOJH. [IpogonpHbIe 1 .

AEeMOHCTpauni
TOTIEPEYHBIE BOJTHBI

49 VYpoxk-koHpepeniusa "MexaHnUeCKHe BOJIHBI Ob6opynosaHue gns
B TBEpJOM Tene. CelicMuyecKkue BOJHbI" AEeMOHCTpaLuni

50 3BykK. PacripocTpanenue u oTpaxkeHue 3ByKa

51 VYpoxk-uccnenosanue "Habmronenune ObopyaoBaHue ann
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI" AEeMOHCTpaunin

59 I'poMKOCTBH 3ByKa U BBICOTA TOHA. Ob6opyposaHue ana
AKYCTUYECKHI PE30HAHC [EeMOHCTpaLMni

53 VYpoxk-koHpepenius "YapTpa3ByK U
HH(]Pa3BYK B MPUPOJIC U TEXHUKE"

[ToaroToBka K KOHTPOJILHOU paboTe MO Teme

54 "3aKkoHBI cOXpaHeHUsI. MeXxaHn4eCKre
KoJieOaHus U BOJTHBI"

KonTponbHas pabota no teme "3aKoHbI

55 coxpaHeHUs. MexaHu4eCcKue KoJaeOaHus u
BOJIHBI"

56 DIEeKTPOMarHuTHOE TOJIE.

DNEeKTPOMAarHUTHBIE BOJHBI
57 CBoiicTBa AIIEKTPOMATHUTHBIX BOJTH
58 Ypok-konpepennus "Llkana O6opyaosaHue gns




AJIEKTPOMArHUTHBIX BOJIH. Mcionp3oBanme AEeMOHCTpaLuii
AJIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM
cBs3u"
VYpok-uccnenosanue "M3yueHne cBOCTB
ObopyaoBaHue ann
59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO .
€MOHCTPaLui
MOOMIILHOTO TenedoHa" a pati
60 Pemenue 3a1a4 Ha onpe/ieieHUe YacTOTHI U
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI
ObopyaoBaHue ann
61 NHTepdepeHuma n andpakuma ceeTa .
AEeMOHCTpauni
62 DIeKTpOMarHuTHas IpUpoJa CBETa.
CxopocTth cBeTa. BoTHOBBIE CBOMCTBA CBETA
63 [Ipemomienne cBeTa. 3aKOH MPEITOMIICHHS O6opynosaHue gns
cBeTa AEeMOHCTpauni
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
64 Hcnonp30BaHme MOTHOTO BHYTPEHHETO
OTPaKCHHUS B ONITUYECKUX CBETOBOJAX
Jlabopartopnas padora "UccienoBanue
PATOpHAA P Ob6opyaoBaHue ans
3aBHCHMOCTH yIJIa MPEIOMIICHHS CBETOBOTO
65 | NnabopaTopHbIX paboT n
Jlyda OT yIJia IMaJIeHUus Ha TpaHulle "Bo3ayX-
" YYEHMYECKMX OMbITOB
CTEKJIO
Paznoxxenue 6enoro ceeta B ciekTp. OMBITHI
66 HproTona. CnokeHue CrieKTpaabHbIX IIBETOB.
Jlucniepcus cBera
JIaGopatopHas pabotaNe5 "OnbIThI 10
ObopyaoBaHue ana
Pa3noKEHUI0 OENOro CBEeTa B CIIEKTP U
67 NabopaTopHbIx paboT n

BOCIIPHUATHIO LIBETA ITPEIMETOB IPU UX
HaOJI0IeHUH yepe3 1BETOBbIe (puiabTph"

y4eHN4YeCKMX onbiTOB




Ypoxk-nipaktukym "BoiHOBBIE CBOMCTBA

68 CBETa: AUCIIepCHsl, UHTEPPEePEHITUS U O6Opyp'OBaHM? A
dppaxius” OEMOHCTpauni

69 Hcnyckanue U MorJIONEHHE CBETa ATOMOM. ObopyaoBaHue ann
KBantsl. JInHeiuaTbie CIEKTPHI AeMOoHCTpauui

70 OmnbiTel Pesepdopaa u nmaneTapHasi MOJIETb
aToMa

71 [Toctrynatel bopa. Moaens atoma bopa

79 Ypoxk-nipaktukym "HabimroieHrne ciekTpoB Ob6opynosaHue gns
HucmycKaHus" OEeMOHCTpaLMni

73 PanroakTuBHOCTE 1 €€ BUIBI

74 Crpoenue atomHoro sapa. Hykinonnas
MO/JIeTTh

75 PannoaktuBHbIC peBparieHus. M30Tomns

76 Pemenue 3agay nmo treMme: "PagnoakTUBHEBIE
npeBpaiieHus"

77 [Tepuon monmypacnazna

78 Ypok-koHpepeHnius "PagnoakTuBHbIC
U3JIy4YEHHUS B MPUPOJE, MEIUILIMHE, TEXHUKE"

79 SnepHble peakuu. 3aKOHbI COXpaHEHUS
3apsJI0BOTO U MacCOBOTO YHCEI

80 HedexT macc. DHeprus cBsi3u aTOMHBIX SEP.

81 Pemenue 3anau no reme "SAnepueie peakuuu'

82 Jenenue saep ypana. Llennas sinepHas
peakuus.

83 JlaGopatopHas pabota Ne7 «M3ydyeHue ObopypoBaHne  ans

JIeTICHUs Ajpa aToMa ypaHa 1o gotorpaduu

nabopaTtopHbIx paboT n




TPEKOB.

y4yeHn4eCKnxX onbiToB

Peakiuu cuaTe3a U JCICHUS AACP.

84 Wcrounuku sHeprun CosHua U 3BE3 ]
Jlaboparopuas pabota Ne§ «l3yuenue Ob6opynosaHue ana
85 TPEKOB 3apSKEHHBIX YACTHIIL IO TOTOBBIM nabopatopHbIx paboT n
doTorpadusm». Yy4YEeHUYECKUX OMbITOB
VYpoxk-koudepenuus "AnepHast sHEpreTUKA. Ob6opyaosaHue ana
86 JleficTBUS paTMOAKTUBHBIX U3TyYCHUN Ha NnabopaTopHbIx paboT n
YKUBBbIE OPraHU3MbI" y4YeHMYEeCKMUX ONbITOB
[ToaroToBka K KOHTPOJILHOU paboTe MO TeMe
87 "DNeKTpOMarHUTHOE TOJIE.
DJIEKTpOMAarHuTHbIEC BOJIHBI. KBaHTOBBIE
SIBJICHUS"
KonTtponsHas padoTa o teme
88 "DIeKTpOMarHUTHOE TOJIE.
DJIEKTpOMarHuTHbHIE BOJIHBI. KBaHTOBBIE
siBJICHHS "
89 CocraB, CTPOCHHE M MPOUCXOKICHUE
COJIHEYHOM CUCTEMBI.
90-91 Bosbiye mraHeTsl COJTHEYHOM CHCTEMBI.
92 Marbie Tena CoJIHEYHOM CUCTEMBI.
03 CrpoeHue, U3Ty4eHHUS U HBOJIIOLUS COJIHIA U
3BE31. CTpoeHUE U 3BOJIOLHUS BCEJICHHOM.
ObopyaoBaHue ana
[ToBTOpenue, 0606menue. JlabopatopHsie
94 . NnabopaTopHbIX paboT n
paboTsI o Kypey "B3aumoneiictsue Ten"
YYEHUYECKMX OMbITOB
95 IToBTOpenue, o0oOmenue. Pemenne




PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110 TCMC
"TernoBblie Mpouecchl”

96

[ToBTOpenue, o6o0menue. Pemenne
pacUeTHBIX M KAYECTBEHHBIX 3a]1a4 110 TEME
"KII/] TerutoBeIX ABUTATENICH"

97

[ToBTOpenue, o6o0menue. Pemenne
PACUCTHBIX U KAUCCTBCHHBIX 3a1a4 110 TECME
"KIIJ] anexkrpoycTtaHoBOK"

98

[ToBTOpenue, 0606menue. JlabopatopHsie
paboTsl o Kypcy "CBeToBbIe siBIICHUS"

ObopyaoBaHue ana
NabopaTtopHbIX paboT n
YYEHUYECKUX OMNbITOB

99

[ToBTOpenue, o606menue. Paborta ¢
TEKCTAMH IO TeMe '"3aKOHBI COXPAHEHUS B
MeXaHHKe"

100

[ToBTOpenue, o6o6menue. Padora ¢
tekcraMmu 110 Teme "Konebanus 1 BOJIHEL"

101

[ToBTOpenue, o6o6menue. Pabora ¢
TekcTaMu 110 TeMe "CBeToBEIE ABICHUSA"

102

[ToBTOpenue, o6o6menue. Pabora ¢
TekcTaMu 1o Teme "KBaHToBast U simepHast
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






