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I[HosicHuTEIbHAS 3aIIMCKA
PaGouas mporpamma o (pu3nke Ha ypOBEHb OCHOBHOTO OOIIET0 00pa30BaHUs IS
oOy4aronuxcs 7-9-x Ki1accoB pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o ®denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 o6pa3oBaHUU B
Poccuiickon @enepauum»;

o mpukaza Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O6
yTBEpKJIeHUH (GeepalbHOrO  TOCYJIapCTBEHHOTO  00pa3oBaTEIbHOTO
CTaH/JapTa OCHOBHOI'O OOIIIETO 00Opa30BaHUS»;

« npuka3a Munnpocsemenus Poccuiickon ®enepanyu ot 18.05.2023 Ne370
«O0 yTBepxkaeHnH PenepalibHOI 00pa30BaTeIbHON MPOTrPaMMbl OCHOBHOTO
obmero oOpaszoBanms» (3apeructpupoBan 12.07.2023 Ne74223), c
W3MEHEHUSIMU B COOTBETCTBHUM C MPUKa30M MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 19.03.2024 Ne 171 «O BHeceHUU U3MEHEHHI B
HEKOTOpbIE  IIpUKa3bl MwuHucTEepcTBa  IpocBemeHns  Poccuiickon
®denepanuu, kacarouecs (denepaibHbIX 00pa30BaTENbHBIX MPOrPaMM
HAYaJIbHOTO OOIIEro 0o0pa3oBaHUs, OCHOBHOTO 0O0IIEero oOpa3oBaHUS U
CpeaHero oo1iero 0opa3oBaHus;

o mpukaza MunnpocBemenus Poccun ot 22.03.2021 Ne 115 «O6
yTBepkieHnu [lopsiika opranu3aiuy U OCyIecTBIeHUs] 00pa30BaTeIbHOM
JESATEILHOCTH TI0 OCHOBHBIM 0O0II€00pa30BaTeNbHBIM IpOrpaMMaM —
o0Opa3oBaTeIbHBIM ITPOrpaMMaM HauaJIbHOTO 00IIIET0, OCHOBHOI'O OOIIETo U
CpeIHEro 00111ero 00pa3oBaHuUs;

o« CII 2.43648-20 «CaHUTapHO-3MIUAEMHUOIIOTUYECKUE TpeOOBaHUS K
OpraHU3alMsIM BOCIIUTAHUS U OOYUYEHUs, OTJbIXa U 03JI0POBJICHUA JAECTEH U
MOJIOAEXKHN», YTBEPKICHHBIX IOCTAHOBIEHUWEM TIJABHOTO CaHUTAPHOIO
Bpaya oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHUBBI W TPEOOBAHMUS K
oOecrieueHuto 0Oe3omacHOCTH W (Wiu) OE3BPEIHOCTH ISl  YeJIOBEKa
(bakTopoB cpenbl OOUTAHUS», YTBEPKIACHHBIX MMOCTAHOBJICHUEM TJIABHOTO
caHutapHoro Bpauda ot 28.01.2021 Ne 2;

¢ OCHOBHOM 00pa30BaTEIBLHON MPOTPAMMbI OCHOBHOT'O OOIIIET0 00pa30BaHMUs
IKOJTBI «/[py>x0a»

o KOHIIENIUU npenogaBaHus y4e0HOTO npeaMera «Duznkay,
YTBEPKIECHHOU PELICHUEM Komernn MuHnnpocseneHus B
oOpa3oBarenbHbIX opranu3zanusax Poccuiickoit denepanuu, peanu3yomux
OCHOBHBIE 00111€00pa30BaTEIIbHBIC POTPAMMBI,

o (benepanbHOI paboueit mporpaMMebl o yueOHOMY TipeameTy «Du3nkay
Pabouas nporpamma OpUEHTUPOBaHa Ha 1eJICBbIC MIPUOPUTETHI,
chopmynrpoBaHHbIE B hesiepainbHON paboyelt mporpaMMe BOCIIUTAHUS U B pabouei
porpaMme BOCHUTAHUS IIKOJIbI «J[pyk0ay.

[Iporpamma o (pusuke Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHMs COCTaBIICHA HA
OCHOBE TIOJIO)KEHMI M TpeOOBaHUU K pPEe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
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OCHOBHOM 00pa3oBaTeIbHON MporpaMMmel, ipeAcTaBieHHbIX B DI'OC 00O, a Takxe
c yderoM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenuuu
npenojiaBanus yaeoHoro npeamera «Duszukay.

Copeprkanre mporpaMmbl 1o (pr3rKe HarpaBieHO Ha (GOPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOM T'PAMOTHOCTH OOYYarOUIUXCsl W OpraHU3alMI0 W3yuyeHUs (GU3NKUA Ha
NesTeIbHOCTHOM OCHOBE. B mporpamme mo (usuke y4UTHIBAIOTCS BO3MOKHOCTHU
yuyeOHoro mpenmera B peanuzanuu tpedoBanuiit ®I'OC OOO k mnaHupyeMbIM
JUYHOCTHBIM ¥ METalmpeIMETHBIM  pe3ylibTaraM OOydYeHHs, a TakKkKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[IporpamMMa mo ¢u3MKe ycTaHABIMBAET paclpeiesieHue y4eOHOro Marepuaia Io
rogam oOydenus (MO KiaccaM), IpejaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTD
M3Y4YEHHS] T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKAHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJarouXcsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ 1EIbI0 OKA3aHUS METOJAMYECKOM MOMOIIU
YUUTEIIO B CO3/IaHUU paboueil MporpaMmbl 1o y4eOHOMY MTPEMETY.

®duzrka ABISETCS CHUCTEMOOOPA3YIONIUM JJII E€CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIBKY (PU3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, ONMOJI0THEN, aCTpOHOMHUEH 1 pu3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEOCTaBiIseT Hanbosee sSCHbIe
oOpa3Lbl MPUMEHEHUsI HAYYHOr0 METOJa MO3HAHUA, TO €CTh CIoco0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onmna w3 THaBHBIX 3aad (PU3MYECKOro OoOpa3oBaHUA B CTPYKType OOIIero
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuyenue ¢usuku Ha 0a30BOM YpPOBHE NpENIOAraeT OBJIAJCHUE CIEAYIOLIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHMUS;

¢ OIICHUBATH U TOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

o HHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3ATENbCTBA JJISI
MOJIYYEHHUS BHIBOJIOB.

[enu n3ydyeHus GU3MKH Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs OMPEICIICHBI
B Konnenumu npenomaBanusi yueOHoro npenmera «O@usnkay B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yIOINX OCHOBHBIE
oOmeoOpa3oBarenbHble  MPOrpamMMbl, YTBEpXAeHHOW pemenuem Komierun
MunuctepcTBa nipocBenienus Poccuiickoit deneparuu (IpOTOKON OT 3 pexadps
2019 roga Ne [1K48H).

eau ndyyenus pusnku:

o TIpUOOpPETEHHE HHTEpEca W CTPEeMJICHUS OOydYaloIMXCS K HaydYHOMY
M3YUYCHHIO TPUPOJBI, PA3BUTHUE HMX HMHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIEC MO3HAHUS U (HOPMUPOBAHHE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBICHUSIM;
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+ (GopMHUPOBaHKE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJbTaTa U3y4eHHUs OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

o (opMupoBaHHME MPEACTABICHUN O poJu (GU3UKU ISl PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TPEACTaBICHUHA O  BO3MOXHBIX  cdepax  Oynyuieit
npodeccroHanbHOM NESITeNIbHOCTH, CBA3aHHON ¢ (DU3UKOM, TOJITOTOBKA K
nanbHeieMy o0y4eHH!IO B 3TOM HalpaBJICHUU.

JlocTrxeHne 3TUX 1eed MporpaMMsbl Mo (pU3MKe Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs 00CCTICUNBACTCS PEIICHUEM CICAYIOMUX 3a4a4:

o TpUOOpETEeHHE 3HAHWUM O JAUCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX,

o TIPUOOPETCHHE YMEHUN OMHUCHIBATH U OOBICHATH (HU3UYECCKUE SBICHUS C
UCIIOJIb30BAaHUEM TIOJTyYECHHBIX 3HAHUM;

e OCBOGHHE METOJIOB pEUICHHS NPOCTEMIINX pacueTHbIX 3axad ¢
UCIIOJIb30BAaHUEM (PU3UYECKUX MOJIEIe, TBOPUYECKHMX U MPaKTUKO-
OpHEHTHUPOBAHHBIX 33]1ay;

e pa3BUTHE YMEHUW HAOJIOAATH MPUPOJIHBIC SIBJCHUS U BBIMOJIHATH OTMBITHI,
nabopaTopHble pabOThl W JKCIEPUMEHTAIbHBIE HCCICAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

¢ OCBOECHHME MPUEMOB pabOThl ¢ MH(poOpMaIel (PU3UUECKOTO COAEpKAHMS,
BKJIIOUYasi HHPOPMAIMIO O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAIIU3 U
KPUTHUYECKOE OIIEHWBaHNE WH(OPMAIINH;

e 3HAKOMCTBO cO c(pepamu nmpodeccuoHaIbHON AESTEIbHOCTH, CBI3aHHBIMU
C ¢U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHHUSIX (PU3MUECKON HAYKH.

Ha wusyuenune ¢Qusuku (06a30BbIi YpOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoAUTCS 238 yacoB: B 7-M kjacce — 68 yacoB (2 yaca B HEJIEINIO), B
8-M kiacce — 68 yacoB (2 yaca B Henenio), B 9-m kimacce — 102 gaca (3 ydaca B
HEJIEIII0).

[Ipennaraemsiii B mporpamme o Gpu3nKe nepedeHb 1a00paTOPHBIX padOT U OTIBITOB
HOCUT PEKOMEHJATENbHBIA XapaKTep, Y4YUTEIb JIeaeT BBIOOP MPOBEACHUS
7abopaTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

Jlnst  peamuzanyii  IPOTPAMMBI  UCTIOJIB3YIOTCS  YUCOHWKH, JOMYIICHHBIE K
WCITOJIP30BAHUIO TPU PeaM3allid UMCIOIIMX TOCYIApPCTBEHHYIO aKKPEIWTALHIO
00pa30BaTEeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPETHETO
oOmiero oOpa3oBaHUsS OpPTaHU3ANMAMH, OCYIIECCTBISIONIMMU 00Pa30BATEILHYIO
NeATeNIbHOCTb, MpUuKa3oM Munnpocsemenus ot 21.09.2022 Ne 858:



o @usuka: 7-i kiacc: 0a30BbId ypoBeHb: yueOHUK, 7 kiacc/ Ilepsimkun
.M., HUsanoB A.W., AknuoHepHoe oo6OmectBo «M3aaTenbcTBO
"IIpocBerieHue" »;

o ®usuka: 8-i kiacc: 0a30BBIM YpoBeHb: yueOHUK, 8 kmacc/ [lepbimkun U.
M., HWsanor A. MW., AknuoHepHoe oOmectBo «M3aaTenbcTBO
"IIpocBerieHue" »;

o ®usuka: 9-i kiacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kmacc/ [lepoimkun .
M., I'ytauk E. M., UBanoB A. 1., [TerpoBa M. A., AKITMOHEpHOE 0OIIECTBO
«3narensctBo "[IpocBemenue»;

DNeKTpOHHBIE 00Pa30BATENIbHBIE PECYPCHI, JIOMYIIEHHBIE K HMCHOJIb30BAHUIO TIPU
peanm3alii WMEIOIMX TOCYAApPCTBEHHYIO AaKKPEIUTAIMI0 00pa3oBaTEIbHBIX
OporpaMM HaudajdbHOTO OOIIEro, OCHOBHOTO OOMIETro, CpeaHero OoOIIero
oOpazoBanus nprukazom Munnpocsemenus ot 04.10.2023 Ne 738:

e bubmmoreka OI'UC «Most TITKOJIa) — lesson.academy-
content.myschool.edu.ru/07.2/05

e bBubmmonikoaa www.biblioschool.ru

e Marepuaibl IS MOATOTOBKH K BCEPOCCUIUCKUM IPOBEPOUYHBIM pabOTaM II0
¢usuke, OO0 «Skmacey.

Conep:xanue yueOHOI0 npeamera

/-1 KJIace
Pazgen 1. ®u3uka u ee poJib B IO3HAHUN OKPYKAKOIIEr0 MUPA.
®usuka — Hayka O npupone. fABimeHus npupoabl. DU3WUECKHUE SIBICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznueckue BenudnHbl. M3Mepenune puznuecknx BenuunH. Ousndeckue mpruoophl.
[TorpemHoCcTh M3MEpEHU. MEXyHApOIHAS CUCTEMA €UHHII.
Kak ¢wusuka m npyrue ecTeCTBEHHbIE HAyKH HM3ydaloT npupony. EcrecTBeHHO-
HAay4YHBI METOJA TMO3HaHUA: HaOJIOJACHUE, TOCTAaHOBKA HAYYHOrO BOMPOCA,
BBIJIBIDKCHUE THUIIOTE3, OKCIEPUMEHT IO TPOBEPKE THUIOTE3, OOBICHEHUE
HaOroaemMoro siBjieHus. Onucanne GU3NIEeCKUX SBJICHUHN C TTIOMOIIBIO MOJIETIEH.
JlemoHcTpanum.
1. MexaHnuuyeckue, TEIJIOBbIE, JJEKTPUUECKHUE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSL.
2. ®usnyeckne MPUOOPHI U MPOIEAYpa MPSIMBIX MU3MEPEHHU aHAJOTOBBIM U
U (POBBIM PUOOPOM.
JlaGopaTopHbie padoThI ¥ ONBITHI.
1. OnpeneneHue 1EHBI JEICHUS KAl U3MEPUTEIHLHOTO MpUOopa.
2. I3mepeHue pacCTOSIHHIM.
3. U3mepenne oObema JKUIKOCTHA U TBEPAOTO Tea.
4. OnpenenieHre pa3MepoB MaJIbIX Tell.
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5. I3Mepenne TeMmeparypsl MpU MHOMOIIU KUIKOCTHOIO TEPMOMETpa H
JaTYuKa TEMIIEpPaTypBbl.

6. [IpoBeneHue ucciaeAoBaHUs MO MPOBEPKE TUIMOTE3bl: NAJbHOCTH IMOJETa
HIapvKa, MyIeHHOI0 TOPU30HTAIILHO, TEM OoJibllle, YeM OOJIbllle BHICOTA
yCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHune BeniecTa: aTOMbl 1 MOJIEKYJbL, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOIINE
JVCKPETHOE CTPOCHHE BEIIECTBA.

JIBr>xeHue yacTtull BemiectBa. CBsi3b CKOPOCTH ABUYKEHHS YACTHI] C TEMIIEPATYPOl.
bpoynoBckoe nBwkenue, auddysus. BzaumonelicTBue dYacTHIl BEIIECTBa:
MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, MXUIKOCTEM M TBEPIbIX
(kpucTammyecknx) Tesl. B3auMocCBsA3b MEXJy CBOMCTBaMHM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX U MUX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JlemoHcTpanum.

1. Habmronenne 6pOyHOBCKOTO JIBUYKEHUSI.

2. Habmonenne nuddysun.

3. Habmonenne  aBieHMid,  OOBSACHAIOMIMXCS  TPUTSDKCHHEM  WJIU
OTTAJIKUBAHUEM YACTUII BEIIECTBA.

JlaGopaTopHbie padoThI M ONBITHI.

1. Ouenka JguameTpa aromMa METOAOM PsiIoB  (C  MCIOJIb30BAHUEM
doTorpaduii).

2. OnbITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmBITHI IO OOHAPYKEHUTO TEUCTBHSI CHIT MOJICKYJIIPHOTO TPHUTSHKCHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

MexaHnnueckoe ABUkKeHHE. PaBHOMEpHOE U HEpaBHOMEpPHOE ABUKEeHHE. CKOPOCTb.
CpenHssi CKOpOCTh MpPH HEPAaBHOMEPHOM JBWXKEHHUU. Pacuer myTh W BpeMEHHU
JBH>KCHUS.

SIBneHne nHepuny. 3aKOH UHEpUUHU. B3auMoeicTBre Tell Kak MPpUYUHA U3MEHEHHUS
CKOPOCTH JIBUKEHUS Tel. Macca Kak Mepa MHEPTHOCTH Tela. [[noTHOCTh BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €ITMHHUIIE 00beMa BEIIeCTBa.

Cuita Kak XapakTepucTuKa B3auMmozeicTBus Ten. Cuia ynpyrocTu u 3akoH ['yka.
N3Mepenue CHIibl ¢ TIOMOIIBIO TUHAMOMETpA. SIBJICHUE TSITOTEHUS U CUJIA TSKECTH.
Cuia TsbkecTH Ha Apyrux IuiaHerax. Bec tema. Heecomocts. CrioxeHue cui,
HaMpaBJICHHBIX 110 OAHOM npsiMoii. PaBHoaeicTBytomas cui. Cuina tpenust. Tpenue
CKOJIbYKEHUSI U TPEHHE TOKOs. TpeHue B Mpupoie U TEXHUKE.

JlemoHcTpanum.

1. HaGmroaeHre MEXaHNYECKOTI0 IBUKEHUS TeIa.

2. 3mMepeHne CKOPOCTH MPSMOIHMHEHHOTO JIBHXKCHHUS.

3. HaGmronenue siBJieHUST MHEPIIHH.

4. HaGnroneHue n3BMEHEHHSI CKOPOCTHU TIPH B3aUMOJICHCTBUU TE.

5. CpaBHEHHE MacC MO0 B3aUMOJAECHCTBUIO TE.
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6. CnoxeHue cujl, HallpaBJIEHHBIX IO OJHOM MPSMOIi.
JlaGopaTopHbie padoThI M ONBITHI.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIApUKA B >KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIIS U T. 1.).
2. OnpeneneHue CpelHe CKOPOCTH CKOJIbKEHUS Opycka WM IIapuka Io
HAKJIOHHOM TIJIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPAOIO Tea.
4. OnpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTKEHUS (AedopMarium)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBI.
5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHHS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.
Pa3znea 4. /laBjieHue TBePABIX TeJl, s KMAKOCTEH 1 ra3os.
JaBnenue. CrnocoObl yMEHBIIEHHS W YyBEJIMYEHHs JaBiieHUs. [laBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraruyeckuit
napajaokc. Coobraroniyecs: cocysl. [ MapaBnudecKie MeXaHu3MBbl.
Atmochepa 3emim u armocdepHoe naBieHue. [IpuuuHBI CyIIECTBOBaHUS
BO3yIIHON 000si0uku 3emiu. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOT0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.
JlelicTBHE XKMAKOCTHM M ra3a Ha MOrPY:KEHHOE€ B HHUX Teso. BriTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.
JlemoHcTpanum.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.
[Tepenava naBaeHUs KUJIKOCTHIO U Fa30M.
CooOmaroryecs CoCy/bl.
['mapaBauyeckuit mpecc.
[IposiBnenue nencTBrsi aTMOCPEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAIKUBAIOIIECH CUITBI OT 00beMa MOTPYKEHHOM YacTu Teja
Y TJIOTHOCTH JKHJIKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.
8. YcroBue miaBaHus Tel: MJIaBaHUE WU TIOTPY)KEHUE TeJ B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeJa U KUIKOCTH.
JlaGopaTopHbie padoThI U ONBITHI.
1. UccnenoBaHue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00beMa MOrpyKEeHHON B
KUJIKOCTh YaCTH TeNa.
2. OnpeneneHre  BBITAJIKHUBAIOIICH  CUJIBI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTh.
3. [IpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIICH CUIIBI, TEHCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacCChl Tea.
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4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIONIEH  CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00beMa MOrPYKEHHOU B KUJIKOCTb
YacTHU T€Ja U OT IUIOTHOCTU KUJKOCTH.
5. KoHcTpynpoBanue apeomeTpa WIM  KOHCTPYUPOBAHHE JIOJKU |
ONPENEIICHUE €€ TPY30MOABEMHOCTH.
Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUsl.
Mexanuueckasi pabota. MOITHOCTS.
[IpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS TJIOCKOCTh. [IpaBuio paBHOBecHs
pbiuara. [IpuMeHeHue npaBuaa paBHOBECHS pblyara K OJIOKY. «30JI0TO€ TIPaBUIIO»
mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHUKE.
Mexanunueckas sHeprusi. Kunernueckas v noreHunaibHasa sHeprus. [Ipespamnienne
OJIHOTO BHJIa MEXAHUYECKOW SHEpPruu B JPYroud. 3aKOH COXPAHEHUSI DHEPTrUU B
MEXAHUKE.
JleMoHCTpaUu.
1. TTpumepsl NIPOCTHIX MEXAaHU3MOB.
JlaGopaTopHbie padoThI M ONBITHI.
1. Onpenenenue pabOThI CUITBI TPEHUS MIPU PABHOMEPHOM JBHKEHUU TeJa 1O
TOPU30HTAIBHOM ITOBEPXHOCTH.
2. HccnenoBanue ycioBHil paBHOBECHSI phluara.
3. U3mepenne KIIJI Hak1OHHOM MIOCKOCTH.
4. N3yueHune 3aK0OHAa COXPAaHEHHs] MEXaHUYECKON SHEPTUU.

8-i kaace

Paszneu 6. TeruioBbie sABJICHUS.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BELIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. ONBIThI, MOATBEPKAAIOIINE OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopnenu  TBepHOro, OSKHAKOTO M Ta3000pa3HOr0  COCTOSHUWA  BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOH TEOPHH.
CMmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEmIoBoe pacliupeHne U CKaTue.
Temneparypa. CBsi3zb TEMIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JBHUKEHUS YaCTHULI.
Buytpennss sneprusi. CriocoObl U3MEHEHUs BHYTPEHHEN SHEprUM: Terionepeaaya
U coBepuieHHe paboThl. Buabl Temonepenauu: TEIIONPOBOAHOCTh, KOHBEKIIMS,
U3IIy4YEHHUE.

KonuyectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BewlecTBa. TemnooOMeH u
TEIUIOBOE paBHOBeCHME. YpaBHEHHWE TeruioBoro OanaHca. I[lmaBienue wu
OTBEpJICBAHME KPUCTANIMYECKUX BEHIECTB. YJeibHass TEIoTa IJIaBJICHUS.
[TapooOpazoBanue u koHjaeHcaiusa. Mcmapenue. Kunenue. YiaenpHas Ttemiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHUA OT aTMOC(HEpPHOro
JABJICHUS.

BrnaxHocTh BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.
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[Tpunuumnel padots! TeruoBeix asurareneii KI1/] termoBoro asurarens. Temmosbie
JBUTATEIIN U 3aIIUTa OKPYKAKOLIENH CPELBI.
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.
JleMoHCTpanuu.
Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.
HaGmonenne nuddysun.
HaGmronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHH.
HaOnronenue TenioBoro pacimpeHust Ted.
V3meHeHnne naBieHUs rasa MpW U3MEHEHHH O00ObeMa W HArpeBaHHWH WIIH
OXJIAKJICHUH.
[IpaBuiia u3MepeHus TeMIEPaTyphl.
Buae! Tenmonepenayn.
OxyakieHue Ipu COBEPIICHUU PadOTHI.
. HarpeBanue npu coBepiiieHUH padoThl BHEITHUMU CHIIAMH.
10.CpaBHeHME TEIUIOEMKOCTEHN Pa3IMYHbIX BEIIECTB.
11.Ha6nroneHue KumeHusl.
12.Hab6nrofeHue noCcTOSTHCTBA TEMITEpaTyphl MPH TJIaBJICHUH.
13.Monenu TEeIIOBbIX ABUTaTENIEH.
JlaGopaTopHbie padoThI M ONBITHI.
1. OnbIThI O OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnBITHI TIO BRIPAIIMBAHUIO KPUCTAIIJIOB IIOBAPEHHOM COJIM WIIH caxapa.
3. OnbITEI IO HAOJIOEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH M
TBEPBIX TEI.
. Onpenenenue qaBiieHHs BO3/lyXxa B Oa/JIOHE LITIPUIIA.
. OnBITEI, JIEMOHCTPUPYIOLIHME 3aBUCHUMOCTh JaBJICHUS BO3AyXa OT €ro
o0beMa M HarpeBaHus WIN OXJIKICHHUS.
6. [IpoBepka runmoTe3pl JIMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
/. HaGmonienrie W3MEHEHUsI BHYTPEHHEW OJHEPruuM Tejna B pe3ylibTare
TerIonepeaun U paboThl BHEITHUX CHUJI.
8. UccnenoBanue sBICHUS TEMJI0OOMEHA MPU CMENIMBAHUU XOJIOAHOW H
ropsityer BOJBL.
9. Onpenenenne  KOJMMYECTBA  TEIJIOTHI, TMOJYYEHHOTO BOJOW  TIpU
TEII00OMEHE C HarpeThiM METAJUTMYECKUM I[TUITUHIPOM.
10.Onpenenenre yaenbHON TETIOEMKOCTH BEIIECTBA.
11.UccnenoBanue mpoiiecca uCrapeHusl.
12.0Omnpenenenne OTHOCUTELHON BIQKHOCTH BO3TyXa.
13.0Onpenenenue yaeabHON TEIIOTHI IUIABJIEHUS JIbA.
Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
Onektpuzauus Tenl. J[Ba poja dSIEKTpUYECKHUX 3apsAloB. BiaummojelicTBue
3apsbKeHHbIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).
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Onextpuyeckoe mnosie. HampsokeHHOCTh 3JIeKTpuyeckoro mois. IIpuHiun
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).
Hocurenmu »saexkTpuyeckux 3apsaoB. OJIEMEHTAPHBIM JIIEKTPUUYECKHN  3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.
DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOrO TOKa. McTounnku
MOCTOSIHHOTO TOKa. JIeHCTBUSI 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DIEKTPUYECKUNA TOK B KUJKOCTSAX U raszax.
Onexktpuyeckas nenb. Cuna Toka. DIeKTpuueckoe HampsbkeHue. ColnpoTHBICHHUE
IIPOBOJHUKA. Y IETbHOE CONMPOTUBJIEHUE BeIECTBA. 3aKoH OMa JiJ1sl y4acTKa LEMu.
[TocnenoBarenbHOE U MapalIENbHOE COEIUHEHNE TPOBOIHUKOB.
PaboTa 1 MOIITHOCTB ANIeKTpUYEeCcKOro Toka. 3akoH Jlxxoymns—JIenna. DnexkTpuueckue
LENH 1 MOTPEeOUTENH dIEKTPHUUECKO 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.
[TocTosiHHBIE MarHuThl. B3anMOJElWCTBUE TOCTOSHHBIX MarHUTOB. MarHuTHOE
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE I0JIE€ 3JIEKTPUYECKOTO TOKA. [I[pruMeHeHne 3J1IeKTpOMarHuToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOJBUT ATEIb
IIOCTOSIHHOIO ~ TOKa. [crnosp30BaHUE  3JEKTPOABUIaTeledl B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Onbitel Dapanes. SBneHue >MeKTpOMarHUTHOW WHAYKIuU. lIpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
JlemoHcTpanum.
DJeKTpU3aLUs TEIL.
JIBa pojia JIEKTPUUYECKHX 3apsAJI0B U B3aMMOJICHCTBUE 3apsSyKEHHBIX TEJl.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DNeKTpocTaTHIeCKast HHAYKIHUS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
IIpOBOIHUKH U AUBIEKTPUKH.
MogenupoBanue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
. JIEeHCTBHUSI NEKTPUUECKOTO TOKA.
10.2neKkTpruyecKuii TOK B KUIKOCTH.
11.T"a30BBbIit paspsia.
12.VI3MepeHne CUITbl TOKa aMIIEPMETPOM.
13.M3mepenue 37IeKTPUIECKOTO HAMPSKEHHS BOJTbTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUM.
15.B3aumoieiicTBrE MOCTOSTHHBIX MATHUTOB.
16.MopnenupoBaHue HEBO3MOXKHOCTH pa3/ieJICHUs MOJIFOCOB MarHuTa.
17.MonenupoBaHM€ MArHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
18.0OmbIT Dpcrena.
19.MarHuTHOE 1oJjie TOKa. DJICKTPOMAarHuT.
20.JleficTBE€ MarHUTHOTO TIOJISI HA TTPOBOJTHUK C TOKOM.
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21.2nexTpoaBUraTenb NOCTOSIHHOTO TOKA.

22.UccnenoBaHue SIBICHUS JIEKTPOMAarHUTHON UHIYKIIMH.

23.0mnbiThl Dapajes.

24.3aBUCUMOCTb HAINpaBIE€HUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHH e€ro
BO3HUKHOBEHHUSI.

25.DJIeKTpOreHepaTop MOCTOSTHHOTO TOKa.

JlaGopaTopHbie padoThI M ONBITHI.

1. OnbiTel MO HAOMIOACHUIO DJJIEKTPU3AlMUM TENl HWHIAYKIUEH W TMpu

CONPUKOCHOBEHHH.

HccenenoBanne NEUCTBHS DJIEKTPUYECKOTO IIOJIST HA NPOBOJHUKUA U

TUAJIEKTPHUKHU.

C6opka u mpoBepka pabOoThI SJIEKTPUUECKOH 1IETTH TOCTOSTHHOTO TOKA.

W3mepenre U peryaupoBaHie CHIIbI TOKA.

N3mepenune u peryanpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, MAYLIETO 4YEpe3 PE3UCTOp, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnBbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh IIEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOTO
CEYECHMS U MaTepraa.

8. IlpoBepka mnpaBuiia CIOXKEHUS HANPSDKEHUH TpU  MOCIEAO0BATEIHLHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBmia sl CHJIBI TOKa MPHU MapaIebHOM COEIWHEHUH
PE3UCTOPOB.

10.Onpenenenne pabOTHI IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11.0mpenenenre MOIIHOCTU  DJIEKTPUYECKOTO TOKA, BBIIEISEMON Ha
pe3ucrope.

12.VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

13.0Ompenenenue KIIJI narpeBarens.

14 .ViccnenoBaHnne MarHUTHOTO B3aUMOJAECUCTBUS MOCTOSIHHBIX MarHUTOB.

15.13y4eHne MaruuTHOTO I0JISL MOCTOSIHHBIX MArHUTOB MPH UX 00bEIMHEHUN
U pa3/elICHUN.

16.VccnenoBanue qeicTBUS 3JIEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

17.0mbIThl, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJACHCTBUS
KAaTYIIKHA C TOKOM M MarHuTa OT CHJIbI TOKA U HAPaBJIEHUS TOKA B KaTYIIKE.

18./3y4uenne aeiicTBUS MarHUTHOTO TIOJIST HA POBOJHUK C TOKOM.
19.KoHcTpyHnpoBaHue U U3ydeHrue padOoThI JIEKTPOIBUTATEIIS.

20.NU3mepenue KI1/] anekTpoaBuraTenbHONW yCTaHOBKH.

21.0nbITHl IO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKIUU:
UCCJIEI0BAHNE W3MEHEHMI 3HAY€HWs M HAMpaBJICHHUS HWHAYKIMOHHOIO
TOKa.

N
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Pasznen 8. MexaHuyeckue siBJIeHUs.
Mexanuueckoe  nBwkeHue. MarepuanbHas — Touka. (Cucrema  oTcuera.
OTHOCHUTEIIBHOCTh MEXAaHMYECKOro JABWKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBMkeHUe. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJjia IIPA HEPAaBHOMEPHOM JIBUKECHHUHU.
VYckopenue. PaBHOycKOpeHHOE IpsIMOJIMHENHOE BMKeHne. CBOOOIHOE MajJieHHE.
OmnbiTel ['anunes.
PaBHOMepHOEe nBMXKEeHHE MO OKpyxHOocTH. [lepmon um wacrota oOpaleHus.
JIuneinHas u yrioBast CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.
IlepBbiii 3axkoH Hprotona. Bropou 3akoH Herotona. Tperunt 3axoH Herotohna.
[IpyHIMT CyNIepIIO3ULUN CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHUSI CKOJIBKEHUS, CUJa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.
Cuna TsDKECTU U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOPEHUE CBOOOJHOTO MaJICHUsI.
JIBrxenue mnanet Bokpyr CousHna. IlepBast kocMuueckas ckopocts. HeBecomocTh
U IIEPErpy3KH.
PaBHOBecue MarepuaibHOMl TOuku. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPJOTO TeJIa C 3aKPEINICHHOM OChO BpallleHus. MoMeHT cuibl. L{eHTp TskecTn.
Nmnynsec Tema. W3meHeHne wummysnbca. Mmiynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE JBUKEHUE.
Mexanuueckass pabota 1 MOIIHOCTh. PaboTa cui TsbKECTH, yHIPYrocTH, TPEHUS.
Csa3p sHeprum U paboThl. [loTeHUManbHash B3HEpPrUs Tena, MOAHITOrO Haj
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
HHEPIUU.
JlemoHcTpanum.

1. HaGnroneHne MexaHMYECKOro JBUKEHMS TeJla OTHOCUTEIBLHO Pa3HbIX Tel
OTCYeTA.
CpaBHeHue TyTed W TPaeKTOPUM ABMIKEHHS OJIHOTO M TOTO K€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUSI.
HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO JIBHUKEHHUS.
Habmroienue nBU>KeHUs Tela o OKPYKHOCTH.
HabGnrogenne MexaHU4eCKUX SIBIICHUMN, MPOUCXOASAIINX B CUCTEME OTCYETa
«Tenexka» npu ee paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.
/. 3aBUCUMOCTbh YCKOpPEHHUs Te€ja OT MaccChl Tejla U JEHUCTBYIOLIEH Ha HEro

CHJIBI.
8. HabmoneHue paBeHCTBa CUJI IPU B3aMMOJICHCTBUU TEI.
9. M3meHneHue Beca Tea Mpu YCKOPEHHOM JIBH)KEHUU.
10.Ilepenava umiynbca Mpu B3aUMOJICHCTBUU TEIL.
11.TIpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHCTBUU TE.
12.CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.
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13.Coxpanenre UMITyJIbca Ipu a0COFOTHO YIIPYTOM B3aUMOJICHCTBUMU.

14.HabnroneHue peakTUBHOTO JIBH)KCHUS.

15.CoxpaHeHrie MEXaHUYECKON PHEPTUU MTPU CBOOOIHOM IaJICHUU.

16.CoxpaHeHrie MEXaHUYECKOW SHEPTUH MPU JBUKEHUU Teja MOJ 1eHCTBUEM
IPYKHUHBI.

JlaGopaTopHbie padoThI M ONBITHI.

1. KoHncTpyupoBanue TpakTa ajisi pa3roHa M JajJbHEHIIEro paBHOMEPHOIO
JBIKCHUS IIIAPUKA U TEJICHKKH.

2. Onpenenenne CpemHEH CKOPOCTH CKOJIBKCHUS OpycKa WM JIBHKCHUS
HIaPUKA 10 HAKIOHHOU IUIOCKOCTH.

3. OmpenenieHne yCKOPEHHS Tela TMPU PAaBHOYCKOPEHHOM JIBMDKCHHH T10
HAaKJIOHHOW IIOCKOCTH.

4. VccnenoBaHue 3aBUCHUMOCTH IyTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JIBMYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

5. [IpoBepka THUMOTE3Bl: €CIU TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJbHOM CKOPOCTH IIyTH OTHOCSATCA KakK psSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT  CHJIBI

HOPMAaJIbHOTO JaBJICHUS.
. Onpenenenue kodhduiieHTa TPEHUS CKOIBKECHUS.
. Onpenenenune KeCTKOCTH NPYKUHBL.
OmnpeneneHue padOThl CUIIBI TPEHUS IPU PABHOMEPHOM JABMKEHUHM TeJIa 10
TOPHU30HTATIBHON TOBEPXHOCTH.

10.Ompenenenne pabOTBl  CHJIIBI  YIIPYTOCTH TIPH  TOABEME Tpy3a C
HCIIOJB30BaHUEM HETOIBUKHOTO U MTOJABUKHOTO OJIOKOB.

11.M3ydeHue 3aKkoHa COXPaHEHUS YHEPTHUH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

Konebarensnoe paBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOaHUM: TEPHO/I,
4acToTa, aMIUINTYy1a. MareMaTuyeckuil U NPy KUHHBIM MasTHUKU. [IpeBparienue
DHEPTUU TP KOJIeOATEITHHOM JIBHKCHHH.

3aryxatomue kojebaHusi. BeinyxkaeHHble konebanus. Pezonanc. Mexanudeckue
BOJIHBI. CBOICTBA MEXaHUUYECKUX BOJIH. [Ipo0obHBIE M ONepeyuHble BOJIHBI. J{JTMHa
BOJIHBI U CKOPOCTh €€ PacrnpocTpaHeHus. MeXxaHUuuecKue BOJHbBI B TBEPJIOM TETIE,
CECMUYECKNE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa ToHa. OtpaxeHue 3Byka. NHPpa3Byk u
yJIbTPa3BYK.

JlemoHcTpanum.

1. HaGmroneHue koseO0aHUM Tea MOJ NECUCTBUEM CHIIBI TSOKECTH W CHUJIBI
YOPYTOCTH.

2. HaGmronenne konebaHuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

3. Habnronenune BRIHY)ICHHBIX KOJICOaHMIA U PE30HAHCA.

4. PactipocTpaHeHue MPOA0JIbHBIX U MOMEPEUYHbIX BOJH (Ha MOJIEIIN).

5. Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
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6. AKycTHYecKuil pe3oHaHC.
JlaGopaTopHbie padoThI M ONBITHI.
1. Onpenenenue 4aCTOTHI U MEpHO/Ia KOJIEOAHUN MATEMATHUYECKOTO MasiTHUKA.
2. OnpeneneHre 4acToThl U Meproia KoJieOaHUM NPYKUHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCUMOCTH MepuoAa KoieOaHui MOJBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. UccnenoBanue 3aBUCUMOCTH TEpHoJia KOjaeOaHil MPY>KUHHOTO MasSTHUKA
OT MaccChl Ipy3a.
5. [IpoBepka HE3aBUCHUMOCTH Tepuojaa KojeOaHUM rpysa, MOABEUICHHOTO K
HUTH, OT MaCCHI Ipy3a.
6. OnbITEl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  TepuoAa  KojeOaHui
MPY>KUHHOTO MasiITHUKA OT MACChI TPy3a U KECTKOCTHU MPYKUHBI.
7. VI3amepenne yckopeHusi CBOOOHOTO MaICHUS.
Pazgea 10. DneKTpoOMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DIEeKTPOMAarHUTHOE oJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DnekTpoMarHuTHast mpupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
JlemoHcTpanum.
1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BoHOBBIE CBOIICTBA CBETA.
JlaGopaTopHbie pad0ThI M ONBITHI.
1. 3yueHne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMJIBHOTO
tenedona.
Paznen 11. CBeroBble sIBJICHUS.
JlyueBas Momenb cBera. Mcrounuku cBera. [IpsMonvHEHOE pacnpoCTpaHEHUe
ceera. 3atMenuss Connua u Jlynsl. Otpaxenue cBeta. [lnockoe 3epkanio. 3akoH
OTPa)KECHUS CBETA.
[Ipenomnenue cBera. 3akoH npesoMiieHHs cBeTa. [loJHOe BHYTpEHHEE OTpaXKeHue
cBera. Vcmosib30BaHWE TMOJHOTO BHYTPEHHErO0 OTPaKEHUsS B ONTHYECKUX
CBETOBOJAX.
Jlunza. Xox nydeit B nunHze. OnTudeckas cucreMa (oroamnmnapara, MUKPOCKOIA U
Teneckona. [’ a3 kak ontudeckas cuctemMa. bim3opykocTh U 1alIbHO30PKOCTb.
Paznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. CrioskeHHe CeKTpaibHbIX
1uBeTOB. /lucnepcus cera.
JlemoHcTpanum.
[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyyenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.
OnTuyecKkuil CBETOBO/I.
Xon mydeil B cobuparoiieil JInH3e.
XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.
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8. Ilomyuenue n300paskeHUM C IOMOIIBIO JIMH3.
9. Ipunnun peiictBus GoToarnmnapaTa, MUKPOCKOIA U TEJIECKOIIA.
10.Moxenb ri1asza.
11.PaznoxeHue 6e10ro cBeTa B CIEKTP.
12.Tlomy4yeHue 6€10T0 CBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
JlaGopaTopHbie padoThI M ONBITHI.
1. VccnenoBanre 3aBUCUMOCTH yTla OTpPaXEHHUs CBETOBOrO Jiyya OT yrja
MaJIcHus.
2. 3ydyeHune xapakTepuCcTUK H300pakKeHHS TIPeIMETa B IIIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHHUS CBETOBOTO Jiyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
. [Nomydenne n300pakeHU# C MTOMOIIBIO COOMPAIOIIEH JTUH3HI.
. Onpenenenne (HOKyCHOTO pacCTOSIHUS M ONTUYECKOM CHIIBI COOMparoIieit
JIUH3BI.
6. OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
7. OnpITBl IO BOCHPUATHIO I[BETA MPEIMETOB MpU UX HAOJIIOJECHUU uepes
[[BETOBbIC (DUIIBTPHI.
Pa3pen 12. KBaHTOBBIE SIBJICHHUS.
Onwitel  Pesepdopna u mimanerapHass Mojenb atoma. Mogjens atoma bopa.
HcnyckaHue U noroiieHne cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.
PanuoaktuBHOCTh. Ab(a-, 6eTa- U ramma-usinydeHus. CTpoeHue aTOMHOTO sijipa.
HyxkiionHast monenb atromHoro siapa. M3oromsl. PagmoakTuBHBIE TpeBpalicHUs.
[lepnon nmosrypacnaa aTOMHBIX SIAED.
SnepHbie peakiiuu. 3aKOHBI COXPaHEHUS 3aPS0BOTO U MAaCCOBOTO UMCEI. DHEPTUs
CBSI3U aTOMHBIX siiep. CBsI3b MacChl U SHEpruu. Peakiinu cuHTe3a U JACJICHUS sIep.
Nctounuku 3neprun CostHIA U 3BE3/.
Snepnas osHepretuka. JIeWCTBUA pAaAWOAKTHUBHBIX M3JIIYYCHUW HaA JKUBBIC
OpTaHU3MBI.
JlemoHcTpanum.
1. CrieKTpbl U3Ty4YEHUS U TTOTIIOIICHHUS.
2. CrexTpbl pa3IMYHbIX Fa30B.
3. CnexTp Bojopoaa.
4. HaGnronenue TpekoB B Kamepe Buiibcona.
5. PaboTa cueTunka HOHU3UPYIOUINX U3ITYyYEHUH.
6. Peructpanus u3mydeHuss IPUPOIHBIX MUHEPAIOB U TIPOTYKTOB.
JlaGopaTopHbie padoThI U ONBITHI.
1. HaGntoieHre CIuIONIHbBIX U IMHEWMYAThIX CIEKTPOB U3 TyUCHHUS.
2. UccnenoBanre TPEKOB: M3MEPEHHUE SHEPTUHU YaCTUIIBI IO TOPMO3HOMY ITYTH
(no dortorpadusam).
3. U3mepenne paanoakTUBHOTO (oHA.
IToBTOPUTEIBLHO-00001AOIIHIT MOAYJIb.
[ToBTOpUTENHEHO-0000MAIOMNY MOAYIh TPEIHA3HAYCH ISl CHCTeMaTH3allud |
00001IIeHNS] PEIMETHOTO COACPIKAHUS U OIbITA JACSITEIBHOCTH, TPUOOPETEHHOTO
15
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Py U3YYCHUH BCETO Kypca (PU3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY MO (U3MKEe Il 00Yy4arolUXCs, BHIOPABIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipy u3y4yeHHH OAHHOTO MOZYJIA PEATU3YIOTCSd M CHUCTEMATU3UPYIOTCS BHJbI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CleunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeJMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  00yueHus, GopMupyercs
€CTECTBEHHO-HAY4YHAas] TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIICIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHHS], TPUMEHSA [OJYYEHHbIC 3HAHWS, pelaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHATBHO AESTETBHOCTHBIN XapaKTEp JAHHOIO pa3jiesia peain3yeTcs 3a CUeT
TOT0, YTO OOYYAIOIIMECS BBIMOJHSIOT 3a1aHUs1, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWH PACIIO3HABATh M HAYYHO OOBACHSITH (U3HUCCKHUE
ABJICHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM )KU3HH;

MCITI0JIb30BaTh HAYYHbIE METOIbI UCCIICAOBAHMS (PU3NUYECKUX SIBICHUHN, B TOM YHCIIC
JUISL IIPOBEPKU TUIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4YHBIE OCHOBBI HamOOJee BaXXHBIX JOCTHKEHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEP, IPAKTUYECKOTO UCIIOJIB30BaHUS PA3JIMYHBIX UCTOUYHUKOB
DHEPrMHd HAa OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPIUH.

ILnanupyemMsble pe3yibTaThbl OCBOCHUS IpPeIMeTa

JInuHOCTHBIE pe3yIbTAThI
B pesynbrate uzydeHusi GU3MKM Ha YPOBHE OCHOBHOTO 0OIlEro oOpa3oBaHUA Y
oOyuatomierocss OyayT copMHpOBaHBI CIEAYIONUIME JIMUYHOCTHBIE PE3YIbTaThl B
YacTH:
1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:
o TMPOSIBIICHHE UHTEPECA K NCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(u3HUecKoi HayKH;
¢ IICHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUMCKUX yUEHBIX-(DHU3HUKOB,;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
¢ TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/IEHUU OOLIIECTBEHHO 3HAUNMBIX
U OTUYECKUX TNpoOJeM, CBS3aHHBIX C TMPAKTHUYECKUM IPUMEHEHUEM
JOCTKEHUM (PU3UKH;
e OCO3HaHUE BAXXHOCTH MOPAJIBHO-3THUYECKHX MPUHLUIIOB B JIEATEIBHOCTH
YYEHOI0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
¢ BOCIPUSITUE ICTETUYECKUX KAaueCTB (PU3NUECKON HAYKHU: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHUA:
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e OCO3HaHWE IIEHHOCTH (PU3MYECKOW HAyKW KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSA  MHUpPA, OCHOBbI  DPAa3BUTUS  TEXHOJOTWHM, BaKHEWIIEH
COCTAaBJISIFOIICH KYJIbTYPBI;

e pa3BUTHE HAYYHOU JTHO003HATEIBHOCTHU, MHTEPECAa K HCCIEI0BATEIIbCKOM
NEeSITeBHOCTH;

S5) dopMupoBaHuA KyJAbTYPbI 310POBbS U IMOIMOHAIHLHOTO 0JIATONOTYYMS:

e OCO3HaHUE IIEHHOCTU Oe30macHOro oOpas3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH TPABHJI OE30MAaCHOTO TIOBEICHHS HA
TPaHCIIOPTE, HAa JJOPOTAX, C AIEKTPUIECKUM U TETUIOBBIM O00OPYI0BAaHHEM B
JIOMAIITHAX yCITOBUSX;

o CHOPMUPOBAHHOCTh HaBbIKa peQIIeKCHM, NMPU3HAHHE CBOEr0 MpaBa Ha
OIMMOKY ¥ TAKOTO K€ TpaBa y APYroro 4ejJoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

e AKTHBHOE y4YacTHE B PEUICHUU NPAKTUYECKUX 3a7ad (B pamMKax CEeMbH,
o0pa3oBaTeNnbHON OpraHu3aluud, TOopojAa, Kpas) TEXHOJIOTHYECKON U
COIIMAJIbHOM HAIPaBJICHHOCTH, TPEOYIONIUX B TOM YHCIE M (PU3UUECKHUX
3HAHUM;

¢ HWHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

7) IKOJIOTUYECKOT0 BOCIIUTAHMS S

e OpUEHTALUS HA MPUMEHEHHE (DU3NYECKUX 3HAHUU Ui pelIeHus 3ajad B
00JIaCTH OKPYIKAIOIICH Cpesbl, MIAHWPOBAHUS IMOCTYIKOB W OIEHKH HX
BO3MOYKHBIX ITOCJICICTBHM JIJIST OKPYKAIOMIEH CPEJIbI;

e OCO3HAHHUE TJIOOATBHOTO XapakTepa SKOJOTHUYECKUX MPOOJIeM U MyTel nx
pEIICHMS;

8) aganTanun K U3MEHSIIOIMMCS YCJIOBHAM COIMAJILHON U MPUPOTHOM Cpebl:

e TIOTPEOHOCTH BO B3aMMOJICHCTBHM TPHU BBIMOJHCHUM WCCIICIOBAHUA H
IPOEKTOB (DU3UYECKON HANPaBIEHHOCTH, OTKPBHITOCTh OMBITY W 3HAHHSIM
APYTHUX,

o TIOBBINICHUE YPOBHSA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
JeSITEHHOCTD;

e TOTPEOHOCT, B (OPMHUPOBAHUM HOBBIX 3HAHWW, B TOM YHUCIE
dbopMyIUpOBaTh HMJICH, MOHATHS, THMOTE3bl O (PU3MYECKUX OO0BEKTaX MU
SIBJICHUSIX;

e OCO3HaHME Je(PUIIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
005acT! (PU3HKHY;

o TUIAHUPOBAHHWE CBOETO PA3BUTHS B TMPHOOPETECHUH HOBBIX (DH3NICCKUX
3HAHUI;

e CTPEMJICHHE aHAJTM3UPOBATh U BHISBIISATH B3aMMOCBSI3H IPUPOJIBI, 0OIIIECTBA
Y DKOHOMHKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3NYSCKUX 3HAHMIA,

e OIICHKA CBOMX JECWCTBUM C YYETOM BIMSHHUS Ha OKPYXKAIOLIYK CpeELy,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIEACTBUN.

MeTanpeameTHblie pe3yabTaThl
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B pesynbraTe OCBOEHHS MpOrpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOygaromerocs OyayT chopMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIbHbBIC YHUBEPCAIbHbIC YUeOHbIE ACUCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpCaJbHble  Yy4yeOHBbIE  JCHCTBUS,  PpEryJsSTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

o BBIIBISITH W XapaKTEpU30BaTh CYLIECTBEHHBbIE TPU3HAKH OOBEKTOB
(siBNICHMI);

o YCTaHABJIMBAaTh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIMU, OCHOBAHUS IJIs
00001IEHHS ¥ CPaBHEHUS;

¢ BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B pacCMaTpuBaeMbIX (pakTax,
JaHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBICHUSIM;

o BBIBIISATH MPUYMHHO-CJICJACTBEHHBIC CBSI3U NPU HM3yYE€HUU (DUIUYECKUX
SIBJICHUM U MPOIIECCOB, JIEaTh BHIBOJIBI C UCTIOIB30BAHUEM JICTYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOYEHHUH, BBIIBUTATh THUIIOTE3bl O B3aHMMOCBS3SIX
(bu3HUEeCKNX BEIUYUH;

¢ CaMOCTOSITENILHO BBIOMPATH CrIOoco0 peleHus yueOHoi pusndeckoit 3agauu
(cpaBHEHHE HECKOJbKMX BapHaHTOB peElIeHHs, BBIOOp Hauboiee
HOJXOSIIETO C YYETOM CaMOCTOSITEIbHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

¢ HCTOJH30BATh BOMPOCHI KaK UCCIIEIOBATEIILCKUI HHCTPYMEHT MO3HAHNUS;

¢ TIPOBOJUTH IO CAMOCTOSATEIHHO COCTABICHHOMY IUIaHY OTIBIT, HECIOKHBIN
(U3HUECKUIl SKCHEPUMEHT, HEOOJBIIOE UCCIENOBAHUE (PUINYECKOTO
SIBJICHUIS;

e OILICHWBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTH HWH(OPMAIIHIO,
MOJyYEHHYIO B X0JI€ UCCIIEJOBAHUSI UM SKCIIEPUMEHTA;

e CaMOCTOSITENIbHO (OPMYITHPOBATH OOOOIIEHUSI M BBIBOJIBI TI0 PE3YJIbTaTaM
IPOBEJACHHOIO HAOJIOIEHUS, OIbITA, UCCIIEIOBAHNUS;

o TPOTHO3MPOBATh BO3MOXKHOE JajibHEiIlIee pa3BUTHE  (PUIUUECKHUX
IPOIIECCOB, a TAK)KE BBIIBUTATH MPEOIOKEHHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora c nunopmanueii:

o TIPUMEHATH Pa3IMYHBIE METOMAbI, MHCTPYMEHTHI U 3allpOCHI MPU MOUCKE U
orOope MH(POPMALMUKU WM JAHHBIX C YYE€TOM MPEAJIOKEHHOU ydeOHOU
dbu3nyeckoii 3a1a4u;

¢ AHANM3HUPOBATh, CUCTEMATU3WPOBATh U HWHTEPIPETHUPOBATH WHPOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MPEICTaBICHIS,;

e CAMOCTOSITEILHO BBIOMpPATh ONTUMANbHYIO (OpPMY TpEACTaBICHUS
uHDOpMAIMU W WUIIOCTPUPOBATH peIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
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B X0/€ OOCYyXJIeHHUs y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paloT U MPOEKTOB 33/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYkK/1aeMOi TeMBbI U
BBICKA3bIBAaTh WJICH, HAIICJICHHBIC Ha pEIIeHHE 3aJaud M MOJAepiKaHue
0J1arokenaTe’abHOCTH OOIICHNUS,

¢ COIIOCTABJIATH CBOM CY)KJICHUS C CYXKJACHUSMH APYTUX YIaCTHUKOB IMAJIOTA,
OOHapy>KUBATh Pa3IMYUe U CXOACTBO MMO3UIIHIA;

¢ BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

o TYOJMYHO MPEACTABIATH PE3YIbTAThl BHIMOJIHEHHOTO (PU3MUECKOTO OIbITa
(aKCTIepUMEHTa, UCCIEeIOBAHUS, IPOCKTA);

¢ TIOHMMATh M UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHIHONW U MHIUBUIYaIbHON
paboThI IPH PEIICHUH KOHKPETHON (PU3NUECKOM MPOOIEMBbI;

o TPUHUMATH IIEJTU COBMECTHOW JESTENbHOCTH, OPTaHU30BBIBATH JIEUCTBUS
M0 €€ JOCTIDKEHHUIO: paclpelessiTh poju, OoOCYXIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUS HECKOJIBKUX JIFOICH;

e BBINOJHATH CBOIO YacTh pabOThl, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o

CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU AEUCTBUS C IPYTUMHU WICHAMU

KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOErO BKJaja B OOLIUI MPOIYKT MO KPUTEPUSM,

CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PerysiTuBHBIe YHUBepcaJbHbIe y4eOHble JAeiicTBUS

Camoopranusauus:

o BBIIBJISITH MPOOJIEMBI B KU3HEHHBIX M yUEOHBIX CHUTYalHAX, TPEOYIOIINX
I perieHus: GU3NIeCKuX 3HaAHUM;

o OpPHUCHTHPOBATHCS B  PA3NUYHBIX TMOIXOJaX MPHHITHS  PEIICHUN
(MHIMBUYyanbHOE, TPUHATHE PEUICHHs B TPYIIE, MPUHATHE PEIICHUI
rpynmnoi);

¢ CaMOCTOSITEJILHO COCTaBJISATh aJITOPUTM pelieHHs (PU3UUECKOM 3a1auu WK
IUIaHa MCCJIE0BAaHUSl C YYETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh Mpe/ijlaraéMble BApUaHThI PELLICHU;

e JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLIEHKY CUTYallMH U MpeAarath IUIaH €€ N3MEHEHUS;

o OOBSCHATH NPUUMHBI  JOCTH)KEHHUS  (HEJOCTHIXKEHHS])  PEe3yJIbTaToB
JeSITeIbHOCTH, AaBaTh OIICHKY MPHUOOPETEHHOMY OTIBITY;

o BHOCHTHb KOPPEKTHBBHI B JESATEIBHOCTH (B TOM HYHCIIE B XOJ BBIIOJHEHUS
¢u3nYecKoro WCCIEAOBaHWS WM TMPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENTLCTB, HM3MEHUBIIMXCS CHUTyallddi, YCTaHOBIEHHBIX OIIUOOK,
BO3HUKIIMX TPYAHOCTEH;

¢ OIIGHWBATh COOTBETCTBHUE PE3yNbTaTa IIEJIU U YCIOBHSIM;

¢ CTaBUTH ce€0sl HA MECTO JIPYrOro YesoBeKa B XOE CIIOpa WM JUCKYCCHH Ha
HAy4YHYIO TeMY, IOHUMaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY JIPYTroro;

o TPU3HABATh CBOE MPABO Ha OMIMOKY MPU pelIeHUH (PU3MUECKUX 3a]ad WIN

B YTBEPXKJACHUAX Ha Hay4HbIE TEMBI M TAKOE K€ MPaBO APYToro.
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IIpeaMeTHBIE pe3yJbTATHI

7-i1 kyace

K konity oOydyeHusi B 7-M KJjacce NpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e HCIIOJIB30BaTh  TOHATHS:  (U3MYECKHE UM  XUMHYECKHE  SIBJICHUS,
HAOJIOICHUE, IKCIIEPUMEHT, MOJEINb, TUIOTE3a, €AUHUIIBI (PU3MUYECKHUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUSI BellecTBa (TBEpAOeE,
KUAKOE, Tra3000pa3HOE), MEXaHUYECKOE JBI)KCHHE (PaBHOMEPHOE,
HEpAaBHOMEPHOE, TMPSMOJUHEUHOE), TPaeKTOpHUs, PaBHOJCHCTBYIOIIAs
cuna,  gepopmanus  (ympyras, — IUIacTUYECKas),  HEBECOMOCTb,
COOONIAIOIINECS COCYABL;

o paznuuath siBiacHUS (Auddy3us, TEIIOBOS ABUKCHUE YACTHI] BEIICCTBA,
PaBHOMEPHOE  JBWIXKEHHE, HEPAaBHOMEPHOE JBUXKCHUE, HWHEPIUS,
B3aUMOJICHCTBUE TE€J, PABHOBECUE TBEPIBIX TEJ C 3aKPEIIEHHOW OCBIO
BpaIlleHUs], TIepeaya JaBICHUs TBEPIbIMU TEIaMH, KUIKOCTIMU U Ta3aMu,
aTMocepHOe JaBlieHHe, IJIaBaHWE TeJ, NPEBpAICHUS MEXaHHYECKOU
SHEPTUU) MO OMUCAHUIO MX XapPaKTEPHBIX CBOWMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

e pacmo3HaBaTh TNPOSABICHHE HW3YYEHHBIX (U3UYECKUX  SIBICHUN B
OKpY’XKalollleM MHpEe, B TOM 4YHUClIe (PU3NYECKHUE SBJICHUS B TMPHUPOJIE:
IPUMEPHI JIBIJKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B KMBOW M HEKUBOU
MpUpOJIC, NCUCTBHE CWIbl TPEHUS] B MPUPOAEC U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJCHUS HA KUBOM OPraHU3M, IUIaBaHUE PbIO, pblYaru B
TEeJIE YEJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 33/1ayy B YUEOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;

e OIMCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUSI, UCIIOIB3YS
dbu3uYecKre BEIMUUHBI (Macca, 00beM, IIIOTHOCTh BEIIECTBA, BPEMS, MYyTh,
CKOPOCTb, CPEIHASI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tela,
cuia TpeHHs, JaBieHue (TBEpAOro  Teia, JKUJIKOCTH, Trasa),
BBITAIKUBAIOIIAS CUJIa, MEXaHH4YecKasi padoTa, MOUTHOCTb, IJICYO CHUJIBI,
MOMEHT CHWJIbI, KOI(DPUIIMEHT TOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TOTEHIMAaJIbHAsl SHEPIHsi), MPU OINUCAHUU TMPABHIBHO
TPaKTOBATh (PU3MUECKHIT CMBICI UCIIOJIH3YEMbIX BEJIMUMH, IX 0003HAYEHUS
U €IMHULBI (PU3NYECKUX BEJIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JAHHYI0 (PU3MYECKYI0 BEJIMYUHY C JAPYTUMH BEJIMYMHAMU, CTPOUTH
rpadyKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYNH;

e XapakTEepU30BaTh CBOMCTBA TeJ, (PUIMUECKUE SBJICHUS W IPOIIECCHI,
UCIIONB3Ys MpaBujia CI0XKEHUs CHII (BAOJb OJHOM MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIo paBHOBecUs pbryara (0Ji0ka),
«30JI0TOE€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXaHMYECKOU
SHEPTUU, TMPU DTOM J1aBaTh CJIOBECHYIO (HOPMYJIUPOBKY 3aKOHA U
3alUChIBATh €70 MAaTEMAaTUYECKOE BHIPAKEHUE;

20



o OOBACHAITH (PU3NUYECKUE SIBICHUS, TIPOIECCHI U CBOMCTBA TEJI, B TOM YHCIIC U
B KOHTEKCTE CHUTyallud MPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHHE M3 1-2
JIOTUYECKHUX II1aroB C OMOPOM Ha 1-2 M3y4EHHBIX CBOMCTBA (PHM3UYCCKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemiaTh pacueTHbIC 3a7a4M B 1—2 NelCTBUS, UCTIOJIb3Ysl 3aKOHBI U (POPMYJIBI,
CBsI3bIBatONME (DU3WUYECKUE BEJIWYMHBI: Ha OCHOBE aHalu3a YCIIOBHS
3aladyd  3aliChIBaTh KPATKOE yCIIOBHE, TOJCTABIATh (Pu3NUecKue
BEJMYUHBI B (OPMYJIBI W TPOBOAWTH PACUEThI, HAXOIUTHh CIPABOYHBIC
JaHHBIC, HEOOXOAMMBIC ISl PEIISHUS 3a/1a4, OIICHUBATh PEaTUCTUIHOCTD
MOJIy4€HHOUW (PU3NUEeCKON BETUYHHBI,

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPU TTOMOIIH
(U3HYECKIX METOAOB, B ONTMCAHWUN UCCIICIOBAHUSI BBIJICISATH IPOBEPICMOE
npeamnoyioxkenue  (TMIOTe3y),  pa3ivyarh W HHTEPIPETHPOBATH
MOJTYYEHHBIN pe3yJIbTaT, HAXOAUTh OIIUOKHU B XOJI€ OIBITA, JIeJIaTh BHIBOIBI
10 €ro pe3yybTaTam;

e IMPOBOAUTH ONBITBI MO HAOMIOACHUIO (U3UYCCKUX SIBJICHUNA WU
bu3uIeCcKuxX CBOMCTB TeJI: dbopMyIUpOBaThH MIpOBEPSIEMBIC
IPEATNOJIOKEHUS, COOMPaTh YCTAHOBKY M3 MIPEJIOKEHHOTO0 000pYA0BaHUS,
3aIMChIBATh X0/ OIbITa U (POPMYITUPOBATH BBHIBO/IHI,

e BBINOJHATH MPSIMbIE M3MEPEHUS] PACCTOSIHUSI, BPEMEHH, MAacChl Tela,
o0bemMa, CHJIbl M TEMIIEPATYyphl C UCIOJIL30BAaHUEM AaHAJIOTOBBIX U
nM(ppoBBIX TPUOOPOB, 3alKUCHIBaTh IOKAa3aHUA MPUOOPOB C YUETOM
3aIaHHOM a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUM;

e TMPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTU OJHOM (PU3UUECKON BEJIMUYUHBI OT
JIPYrol C WCHOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO JABMIKYIIETOCS T€a OT BPEMEHH JBUKEHHUS TeJ1a, CUIIbI TPEHUS
CKOJILKCHHSI OT Beca Tella, KauyecTBa 0oOpabOTKH TOBEPXHOCTEH Tel M
HE3aBUCHMOCTH CHJIbI TPEHHUSI OT IUIOIIAJN CONPUKOCHOBEHUS TE€JI, CUJIBI
YOPYTOCTH OT YJIMHCHUS TPY>KWHBI, BHITAJTKUBAIOIICH CHIIBI OT 00bema
MOTPY>KEHHON YacTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IJTIOTHOCTH TeJIa, OT ITYOHUHBI, HA KOTOPYIO TTOTPYKEHO TEJO, YCIOBUM
IJIaBaHMS TeJ, YCIOBUM paBHOBECHsI pbluara M OJIOKOB), y4acTBOBaTh B
IJIJAHUPOBAHUM y4eOHOrO0 MCCJEAOBaHUsA, COOUpaTh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEeAysl MPEIJIOKEHHOMY IUIaHy, (PUKCHpoOBaTh
pe3yabTaThl IMOJYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUJIC
MPEIOKEHHBIX TaONMI] U TpaduKoB, JenaTh BBIBOJLI MO pe3yJjbTaTaM
HCCIICTIOBAHUS;

e TMPOBOJAUTHL KOCBEHHbIC H3MEpeHUs] (U3MYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA KUJIKOCTH M TBEPJIOTO TEJIa, CHjla TPEHUS CKOJIbKECHUS, IaBJICHUE
BO3/yXa, BBITAJIKHUBAIOIIAS CHJIA, JCHUCTBYIOIIAss HA MOTPYKEHHOE B
KUIKOCTh  Telo, KOX(POUIHMEHT IOJC3HOr0  JSHCTBUS  MPOCTBIX
MEXaHH3MOB), CIEaysl MPEIIOKCHHOW HHCTPYKUUU: MOPH BBHINOJIHEHUU
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U3MEPEHU CcOoOMpaTh HKCIEPUMEHTAIBLHYI0 YCTAHOBKY W BBIYHCISATH
3HAUYE€HHUE UCKOMOM BEJTUYUHBI;

« coOMIO/IaTh MpaBUia TEXHUKKU 0€30MacCHOCTU MpHU paboTe ¢ J1ad0opaTopHbIM
000pyI0BaHUEM;

e YKa3blBaTh MPUHIMIBI JCHCTBUA MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOIIAIONIMECS COCYAbl, OapomeTp,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;

o XapaKTepWU30BaTh NPHUHIUIBI JEHCTBHS HM3YYCHHBIX NPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMNHCAHHUA (B TOM 4YHUCIHE:
MNOJIINITHUKY, YCTPOWCTBO BOJOMPOBOJA, THUIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCTIONb3ys 3HAHUS
0 CBOICTBaxX (PM3UUYECKUX ABJICHUHN 1 HEOOX0uMbIe (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

o NPUBOAUTH MNpPUMEPHl  (HAXOAUTH HMHPOPMALUIO O  TIPUMEPaAX)
IPAKTUYECKOTO HCIOJIb30BaHUS (DU3UYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JJIs1 o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHuH ¢ MpubdopaMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 37J0POBbS M COOJIIOICHUSI HOPM
HKOJIOTMUYECKOTO MOBEJEHUS B OKPY’KaIOILEH Cpee;

e OCYHIECTBISITh OTOOpP MCTOYHMKOB HWH(MOpMAIMU B HUHTEPHETE B
COOTBETCTBUHM C 33/IaHHBIM ITIOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM W TYTEM CpaBHEHHUS pa3IMYHBIX WMCTOYHUKOB BBIICIATH
uH(GOpPMAIIIO, KOTOpas SBISETCS MPOTUBOPEUMBOM HIU MOXKET OBITh
HEJIOCTOBEPHOM;

¢ HCTOJB30BaTh MPH BHITIOJHEHUH yYEOHBIX 3aJaHUIl HAYYHO-TIOMYJSPHYIO
auTepaTypy GU3MUECKOTO COAEeP KaHUs, CIIPABOYHbBIE MAaTEPUATIbl, PECYPCHI
cetu UHTepHeT, BmameTe MpHEeMaMH KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3oBanus HHPOPMAITUU U3 OJHON 3HAKOBOIM CUCTEMBI B JIPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIE KpaTKHE€ MHUCbMEHHBIE W YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMANUU (PU3NYECKOTO COACPIKAHUSA, B TOM
qucIie MyOJIMYHO JIeJIaTh KPaTKUE COOOIIEHUS O pe3yibTaTaX MPOEKTOB HIIN
y4eOHBIX MCCJIEIOBAHUMN, MPU 3TOM IPaAaMOTHO HCIOJIb30BATh W3YYCHHBIN
NOHATUIHBIA anmapar Kypca (U3UKHA, COMPOBOXAATh BBICTYIUICHUE
IIPE3ECHTALUEN;

e TIpY BBHITIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUU pPACIPEACIATH
00sI3aHHOCTH B TPYyIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aadyaMH,
CIeIUTh 3a BBHIMOJTHCHWEM IUJIaHA JEHCTBHUM, aJeKBaTHO OIEHUBATh
COOCTBeHHBIM  BKJIAJ B  JACATCIBHOCTH  TPYMIMBI,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aWMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYIKAOIIIHX.

8-i1 kJacc
K xoniy oOydyenust B 8-M Kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e WCIIOJIb30BATh MOHATHS: Macca U pa3Mephbl MOJIEKYJ, TEIJIOBOE JBI)KCHHE

aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTATUTMUECKHUE U
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amop(HBIC TeNa, HACHIIICHHBIH W HEHACHINEHHBIM TMap, BIIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEpPrus, TEIUIOBOW JBUTaTENb,
AJIEMEHTAPHBIN JIEKTPUUYECKUI 3apsil, SJIEKTPUUECKOE MOJI€, IPOBOIHUKU
U JUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;

e pa3nMyaTh SBJIICHUS (TEIUIOBOE pACIIMpPEHUE M CXKAaTHE, TerJionepenaya,
TEIJIOBOE PaBHOBECHUE, CMAUYMBAHUE, KANWJUISIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJIEHCAIUsl, IUIaBJICHUE, KpUCTaIu3aius (OTBEpACBAaHUE), KUIICHUE,
Temionepeaaya (TeTIonpOBOHOCT, KOHBEKIUS, U3JIyYEHUE),
ANEKTpU3alMs TeJ, B3aUMOJCHCTBHUE 3apsiioB, AEHCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aMMOJCUCTBUE MATrHUTOB, JIENUCTBUE
MAarHUTHOTO MOJISl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIUS)
[0 ONUCAHMI0 HX XapaKTePHbBIX CBOWCTB K Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUC;

e pacrmo3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3UYECKUX SIBICHUH B
OKpYXalollleM MHUpE, B TOM 4YHClIEe (PU3NYECKUE SIBICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE W KaNWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTAIUIbI B mpupoje, uznydyeHne ConHla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
ABJICHUSI B aTMoc(epe, AJIEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3emud, Aperd MONIOCOB, POJIb MArHUTHOTO MOJS I KU3HU Ha
3emiie, MOJISPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOWCTBA (MpHU3HAKH) (PU3UUYECKUX
SIBIICHMI;

e OIIMCHIBATh U3YYEHHBIC CBOMCTBA TeN U (PU3UYECKUE SIBJICHUSI, UCIIOIb3YS
dbu3udeckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUUECTBO
TEIUIOThI, YJeJdbHas TEIUIOEMKOCTh BEIIECTBa, YyJAelbHAs TEIJIOTa
TUTABJICHUS, YJENbHas TEIuioTa NapooOpa3oBaHUs, YIelbHas TEIUIOTa
CropaHusi TOIUIMBA, KOI(PGUIUEHT TIOJE3HOTO JEHCTBUS TEIIOBOM
MAallliHbl, OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/lyXa, JJICKTPUUECKHUUN 3aps,
CUJia TOKa, AJIEKTPUYECKOE HAIpPSKEHHUE, COMPOTHUBIICHUE IMPOBOJHUKA,
yJIeIbHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta M MOIIHOCTD DJIEKTPUUYECKOTO
TOKa), TPHU OIKCAHWU TPABWIBHO TPAKTOBATh (PUIWYECKUN CMBICI
UCIIOJIb3yEeMbIX BETUYMH, 0003HAYCHUS U €UHUIIBI (PU3UUECKUX BEIHYUH,
HaxoAUTh (OPMYJIbI, CBS3bIBAIONINE AaHHYIO (DU3UUYECKYH0 BEJIUYUHY C
JIPYTMMH BEJIIMYMHAMH, CTPOUTh TrpadUKd HU3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUUH,

e XapakTepU30BaTh CBOMCTBA T, (PU3MUECKUE SBJICHUS W MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETHUYECKON TEOpUH
CTPOCHHS BEIIECTBA, MPUHIIMII CYNEPIIO3UIINU TI0JIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3aKkoH Oma JJIsl yyacTKa LenH, 3aKOH
Jlxoyns—JleHua, 3aKOH COXpaHEHUS SHEPTUHU, IPU STOM J1aBaTh CIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alUCHIBATh €M0 MaTEMAaTUUECKOE BHIPAKECHHE,
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o OOBICHATH (U3UYECKUE MPOILECChl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTYyallUl MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIAThH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrH4ecKux
IIaroB C ONOpPOM Ha 1—2 W3YyYEHHBIX CBONCTBA (U3NYECKUX SIBJICHUH,
(pu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e+ pelaTh pacyETHbIE 33JJa4M B 2—3 AEMCTBUSL, UCIIONb3Ys 3aKOHBI U (OPMYJIBL,
CBS3BIBAIOIIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE AaHaJINW3a YCIOBUS
3a/1ayy 3aIUChIBaTh KPATKOE YCIOBUE, BBIABIATh HEAOCTATOK JTAHHBIX JJIS
pellleHus 3a7aud, BHIOUpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMEBIE ISl €€
peuieHus, MPOBOJUTH PAcUeThl M CPAaBHUBATH IOJIYYEHHOE 3HAYECHHE
(Gu3nYeCcKOi BETUYNHBI C U3BECTHBIMU JAHHBIMU;

e pacrmo3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO pEIIUTh NpPHU T[OMOIIU
¢u3NYECKUX METOJOB, UCIOJIB3YS OMUCAHHE HCCICIOBAHMS, BBIICISATDH
OpOBEPSIEMOE  TPEAINONIOKEHUE, OLEHUBAThb MPAaBUIBHOCTH IOpsIKa
IIPOBEJICHUS UCCIIEOBaHUS, 1€JIaTh BEIBOJBL;

o TPOBOJUTH OMNBITHl 1O HAOMIOAEHUIO (UINYECKUX SBJICHUH WU
(pu3nyecKuX CBOMCTB Tell (KanWLISPHbIE SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ro o0bema, TeMIepaTypbl, CKOPOCTH MpOLEcca OCTbIBAHUS U
HarpeBaHusl NpU HU3IYyYEHUM OT I[BeTa M3Jydarolled (TOrIomaromei)
OBEPXHOCTH, CKOPOCTh HCIIAPEHUS BOABI OT TEMIEPATYPBI KUAKOCTH U
IJIOMIA €€ TOBEPXHOCTH, »JJEKTpU3aluus Tel M B3aUMOJCHCTBHE
ANEKTPUYECKUX 3apsAJ0B, B3aWMOJICIHCTBUE TOCTOSIHHBIX MAarHUTOB,
BHU3yaliM3allisl MarHUTHBIX TII0JE€H IOCTOSHHBIX MAarHuTOB, JEHCTBUSA
MAarHuTHOrO MOJS Ha MPOBOJHHUK C TOKOM, CBOMCTBAa 3JEKTPOMAarHMTA,
CBOMCTBa 3JIEKTPOJIBUraTeisi IMOCTOSHHOIO TOKa): (POpMYyJIHpPOBATH
MIPOBEPSIEMbIE MPEATION0KEHHS], COOUPATh YCTAHOBKY W3 MPEJI0KEHHOTO
000py10BaHus, OMUCKHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBI;

e BBIIOJIHATH MIPSAMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHON BIIAXKHOCTH
BO3/lyXa, CHWJIbl TOKAa, HANPSDKEHHS C WCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JAaTYMKOB (PU3UYECKUX BEJIWYUH, CPAaBHUBATH PE3YJIbTAThl
U3MEPEHUH ¢ y4eTOM 3aJaHHON a0COIFOTHOM IOTPEITHOCTH;

¢ TPOBOJIUTH MCCIEAOBAHUE 3aBUCUMOCTU OAHON (PU3NUECKON BEJIUYUHBI OT
IpPYrod € HCIOJb30BAHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCHMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IOMNEPEYHOrO
CEYEHMS U yJIeTbHOTO CONMPOTUBIIEHUS BEILIECTBA MPOBOAHUKA, CUJIbI TOKA,
UIYIIEr0 Yepe3 IMPOBOJHUK, OT HANpsDKEHUsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEA0BATEIbHOIO W NapajuIeIbHOTO COEIUHEHUN
IPOBOJHUKOB): TUIAHMPOBATh MCCIEOBAHUE, COOUPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs, CleAysd NpPeIoKeHHOMY IUIaHy, (PUKCHpPOBATH
pe3yNbTaThl NOJYYEHHOW 3aBUCUMOCTH B BUI€ TaOJIUI] U TpauKOB, J€aTh
BBIBOJIBI 10 pE3YyJIbTaTaM UCCIEI0BAHNUS;

o TPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEIUYUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBIIEHWE MPOBOAHMKA, paboTra U
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MOIIIHOCTh 3JIEKTPUUYECKOTO TOKa): IJIAHUPOBATh U3MEPEHHs, COOMpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYs MPEIIOKEHHOW MHCTPYKLUHH, U
BBIYUCIISATh 3HAUEHUE BEJINYNHBIL;

« coOMIO/IaTh MpaBHia TEXHUKKU 0€30MacHOCTU MpHU paboTe ¢ 1ad0paTopHbIM
000pyI0BaHUEM;

o XapaKTepU30BaTh MPHUHIMIBI JEUCTBHS M3YYCHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX ONMUCaHUs (B TOM YHUCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETD, MapoBasi TypOMuHa, aMIIEPMETP, BOIBTMETD,
CUETYMK DJJIEKTPUYECKOW HHEPrHH, 3IIEKTPOOCBETUTENIbHBIE TMPUOOPHI,
HarpeBaTelbHbIE  DJIEKTPONPUOOPHl  (IpPUMEPBI),  BIEKTPUUYECKUE
MPEAOXPAHUTEIH, IIEKTPOMATHUT, 3JEKTPOIBUTaTEIb IOCTOSSHHOTO TOKA),
UCIIONIB3YSl 3HAHUA O CBOMCTBaX (PU3MUECKHX SIBICHUN M HEOOXOAMMBIE
duznyecKkue 3aKOHOMEPHOCTH;

e pAacCIlO3HAaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA WU H3MEPUTEIbHBIC
npuboOpel MO CXeMaM M CXEMAaTUYHBIM pPHUCYHKaM  (3KUIKOCTHBIH
TEPMOMETpP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHEIO
CTOpaHHUs, AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPHUUECKUX
Lenen ¢ MoCJIeI0BaTEIbHbIM U MapajuIeIbHBIM COEAMHEHUEM JIEMEHTOB,
paznuyasl yclIoBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETEH;

o TPUBOAWTH MpUMEpPbl  (HAXOAUTh HHGOpPMALMIO O  MpUMEpax)
MPAKTUYECKOIO HCIOJIb30BaHUA (PU3NYECKUX 3HAHUA B IOBCEIHEBHOM
XKU3HU JUIs1 o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIleHUu ¢ MpuOopaMu U
TEXHUYECKMMH YCTPOMCTBAMU, COXPAHEHHUS 3I0POBbsI U COOIIOAEHUS HOPM
AKOJIOTUYECKOTO TOBEACHUS B OKPYXKAIOILEH CpEJIE;

e OCYWIECTBIATH MOUCK HH(POpMaMU (PU3HYECKOTO COAEpKAHUS B
WHTEpPHETE, Ha OCHOBE MWMEIOUIMXCS 3HAaHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBLACIATH HH(POPMALIHIO, KOTOpas ABJISIETCA
IPOTUBOPEYUBON WM MOXKET OBITh HEIOCTOBEPHOM;

¢ HCHOJb30BaTh MPH BHINOJHEHUHM YUYEOHBIX 3aJaHUI HayYyHO-TIOMYJSPHYIO
auTepaTypy GU3MUECKOTO COAEP KaHUsL, CIIPABOUYHbIE MAaTEpUaIbl, pECYPChI
cetu UHTepHer, BIAJeTh MNpPUEMAMHM KOHCIIEKTUPOBAHMS  TEKCTA,
npeoOpa3oBaHus HH(POPMAIIMK U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTb COOCTBEHHBbIE NMUCHMEHHBIE M KpPAaTKHUE YCTHBIE COOOIIEHUS,
0000mass uHGOpMALUI0 W3 HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO
colepkaHusi, B TOM 4YHCIE€ NyOJUYHO MPEACTABIATh PE3YIbTaThl
MIPOEKTHOM WIJIM HCCIIEA0BATENBCKONW AESITENIbHOCTU, MPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

e TIPU BBHINOJHEHUU YYEOHBIX IPOEKTOB M HCCICAOBAHUMN (U3HMUECKUX
MIPOLIECCOB paclpeAessaTh O0S3aHHOCTH B TPyNIE B COOTBETCTBUH C
ITOCTaBJICHHBIMH 3a/1a4aMU, CJIIEIUThH 32 BBIIIOJIHEHUEM IIJIaHA JIEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIal B
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NEATENIbHOCTh TPYMIIbl, BHICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICUCTBUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.
9-i1 kaacc
K koHity oO0ydeHusi B 9-M KJjacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e WCIOJB30BaTh IOHATHSA: CHCTEMA OTCUETA, MAaTEpUAJIbHAS TOYKa,
TPAeKTOPHUsI, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBIKEHHUs, Nnedopmarus
(ympyrasi, TuiacTU4eckasi), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, MEHTP TSKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPJOTO TeJla, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHusl 1
BOJIHBI, 3BYK, HHPPA3BYK U YJIBTPA3BYK, dJICKTPOMArHUTHBIE BOJTHBI, IITKATa
AJEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIBHO30PKOCTD,
CIEKTPBI UCITYCKAaHMsI U TIOTJIOMICHUS, anbda-, 0eTa- 1 raMMa-u3TydeHHsI,
U30TOIIbI, SIICPHAs SHEPTETUKA;

e pa3nuyaTh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE
JIBWKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJECHCTBHE
TEeJ, PEaKTUBHOE JBM)XCHHE, KOJieOaTeIbHOE JIBIKCHHE (3aTyXalollue U
BBIHY>KJIEHHBIE KOJIeOaHUs1), PE30HAHC, BOJIHOBOE JIBIDKCHHE, OTPa)KEHUE
3ByKa, MPSIMOJIMHENHOE PACHPOCTPAHEHUE, OTPAKECHHUE U MPEIOMIICHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHE OEJIoro cBeTa B
CIIEKTP W CJIOKEHHME CIEKTpaJbHBIX I[BETOB, JUCIEpPCUSI CBETAa,
€CTEeCTBEHHAas PaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEUYATOrO CIIEKTpa
M3JIYYEHUS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

e pAaclio3HaBaTh TMPOSBICHUE M3YYEHHBIX (UBUYECKUX SBJICHUU B
OKpy»XaroleM Mupe (B TOM uucie (PU3NUECKHe SBJICHHUS B TMPUPOJIE:
IPUINBBI U OTJIMBBI, ABWKEHHE TUIaHET COJIHEUHOM CHCTEMBI, PEAKTUBHOE
JNBW)KCHUE KUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB JKHMBOTHBIMU,
3eMJIETPSICEHHE, CEWCMHYECKHE BOJIHBI, I[yHaMH, 3XO, IBE€Ta T,
ONTHYECKHUE SIBJICHHS B MPUPOJIC, OMOJIOTHYECKOE NIEUCTBHE BHIAUMOTO,
yIbTpaUOIETOBOTO M PEHTTEHOBCKOTO M3TyYEHUW, €CTeCTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHUYECKHE JyYd, PaTUO0AKTUBHOE H3IyUYEHUE
MPUPOJHBIX MHUHEPAJOB, JEHCTBUE pPAJUOAKTHBHBIX H3JIyYEHUNH Ha
OpraHu3M YEJIOBEKAa), MPU ITOM TMEPEBOJUTHh MPAKTHUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUBHMUYECKUX
SIBIICHMI;

e OIMCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHMS, UCIIOIb3YS
dbu3udecKkre BEIUYMHBI (CpeHSsT U MTHOBEHHas CKOPOCTh Teja Mpu
HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHUE, MEPEeMEIICHUE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHs, Cujla YNPYroCTH, CHUJIA TSXKECTH, YCKOPEHUE
CBOOOJHOTO TIAJCHUS, BEC TeJla, HWMITYJIbC Telld, HWMITYJIbC CHJIbBI,
MexaHu4eckas padoTa W MOIIHOCTh, TMOTCHIIMATbHAS JSHEPTUs Tea,
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MOJHATOrO0 HAaJl MOBEPXHOCTBHIO 3€MIIM, MOTEHIMAIbHAS 3HEPrUsl CHKATOU
OPYKUHBI, KHHETHUYECKas DSHEPIus, II0JIHAs] MEXaHWuYecKas »JHeprus,
HEPUOJ U YacToTa KoJeOaHW|, 1JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTa
TOHA, CKOPOCTh CBETA, MOKA3aTeJb MPEJIOMIICHUS CPE/Ibl), IPU ONHUCAHUU
IPaBWJIBHO TPAaKTOBaTh (PU3MUECKUM CMBICA HUCHOJIb3YEMBIX BEJIUYMH,
0003HaUYEeHHUA M E€AMHULBI (PU3MUECKUX BEJIMYHMH, HAXOAUTh (POpPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (DU3MUECKYIO BEJIMUYMHY C APYTMMHU BEIUYMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

¢ XapaKTepHu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUS] SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMS,
NPUHLUI CYNEPHNO3ULMUA CUJI, MNPUHUUII OTHOCUTEIbHOCTH [amwiies,
3aK0oHbl HbIOTOHA, 3aKOH COXPAHEHMS UMITYJIbCA, 3aKOHBI OTPAXEHUS U
MIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHUS 3apsI0OBOIO U MAaCCOBOTO YHCEI
OpU SACPHBIX pEakUUsAX, IPU ATOM J1aBaTh CIIOBECHYIO (HDOPMYJIUPOBKY
3aKOHA Y 3aIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHNUE;

o OOBACHATH (U3NYECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YUCIE U B
KOHTEKCTE CUTYalMil MPAKTUKO-OPUEHTUPOBAHHOIO XApAKTepa: BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHUX
IIaroB C ONOPOM Ha 2—3 W3YYEHHBIX CBONCTBA (U3NYECKUX SIBIICHUH,
(pu3nYeCKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

¢ pEIIaTh paCUETHBIE 3a/1a4y (ONMUPAIOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbL, CBA3BIBAIOIIME (PU3MUECKUE BEIIMUMHBI: HA
OCHOBE aHaJIW3a YCIOBUS 3a/1a4d 3alMChIBaTh KPATKOE yCIOBUE, BBISBIATD
HEJIOCTAIOIINE WU U30BITOUYHBIE TAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbL,
HEOOXOAMMBIE JIi pEUIeHUs, MPOBOJUTH pacyeThl M OIEHUBATH
PEATUCTUYHOCTD MOJIyYEHHOTO 3HAaUeHHS (PU3HUECKOW BEJIMYUHBI,

¢ pacro3HaBaThb MpPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOIIU
(¢u3nYeCKuX METOJO0B, UCIOJB3Ysl ONUCAHHE HUCCIIECIOBAHMS, BBIIEIATH
OPOBEPSAEMOE MPEANOJIOKEHUE, OLICHUBATh IPABUIBHOCTh IOPSIKA
OPOBEIECHUSI  MCCIEJOBAaHUSA, JEJaThb BBIBOJABL, HHTEPIPETHPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB;

o TPOBOAUTH OMNBITHl 1O HAOMIOAEHUIO (U3MYECKUX SIBICHUH WU
(¢uznyeckux CBOMCTB Tenl (M3yueHue BToporo 3axkoHa HploToOHa, 3akoHa
COXpaHEHUsl DHEPruH, 3aBUCUMOCTh NEpPHOJA KOJIEOAHUU TPYHKUHHOTO
MasgTHHKA OT MAacChl Ipy3a M JKECTKOCTH NPYXUHbI U HE3aBUCUMOCTH OT
aMIUTATYbI MaJIbIX KOJIEOAHUM, IPSIMOJIMHENHOE PacpOCTpaHEHUE CBETA,
pasniokeHre Oelloro CBeTa B CHEKTP, MU3YyUEHUE CBOMCTB M300paKeHHS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pakeHUsl NpeaMera B coOuparoiien
JIMH3€E, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaTBhIX CHEKTPOB HU3IYUEHHS):
CaMOCTOSITENIbHO ~ cOOMpaTh YCTaHOBKY U3 HW30BITOYHOrO Habopa
000pyI0BaHus, ONMUCHIBATH XOJ] OIBITA U €r0 Pe3yibTaThl, (HOPMYIHUPOBATH
BBIBOJIBL;
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e TIPOBOJUTH NPHU HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHUM, ONPEHCIIssI
CpelHee 3HaueHHe u3MepsieMOod BenuuuHbl ((POKYCHOE paccTosiHUE
cobuparomieid JIMH3bI), OOOCHOBBIBaTH BHIOOP crHoco0a HM3MEpPEHUS
(M3MepUTENBHOTO TTPUOOpPA);

o TPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIUYUH C
UCIOJIb30BAaHUEM MPAMbBIX U3MEPEHHM (3aBUCUMOCTh ITyTH OT BPEMEHU MpPHU
PAaBHOYCKOPEHHOM JBIDKEHHWHM 0€3 HayaldbHOM CKOpPOCTH, Mepuoja
KOoJIeOaHWil MaTeMaTHUYeCKOro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yria OTpakKeHHUsl CBETa OT YIJIa MaJCHHsI U yria MpeIoMJICHHs OT yria
MajieHus): IUIAaHUPOBATh WCCICIOBAHUE, CaMOCTOSITEIbHO COOHMpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTAaThl IMOJMYYCHHOW 3aBHCHUMOCTH
¢u3HYeCKUX BEIWMYMH B BHJEC TAOIUI] U TpadUKOB, JejIaTh BBIBOABI 1O
pe3ynbTaTaM HCCIeOBAHNUS;

e TPOBOJUTH KOCBEHHBbIE H3MEpPEHUs (PUIMYECKUX BEIUYUH (CpemHss
CKOPOCTb M YCKOPEHHE Tejla TPU PaBHOYCKOPEHHOM JIBU)KEHUU, YCKOPEHHUE
CBOOOJTHOTO TMAaJIEHUsA, >KECTKOCTh TMPY>KUHBI, KOI(PPUIMEHT TpeHus
CKOJILKCHHS, MEXaHW4Yeckass padoTa U MOIIHOCTh, YacTOTa U TMEPHO]
KOoJeO0aHU MaTeMaTUYeCKOro M MPYKMHHOTO MAasSTHUKOB, ONTHYECKas
cuina coOuparomield JIMH3bL, PaJUOAKTUBHBIA (OH): TUTAHHPOBATH
U3MEpEHHUs, COOUpaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOIHITH
U3MEPCHHUsI, CIeAys TMPEIIOKEHHOW WHCTPYKIIUW, BBIYHUCIATH 3HAYCHUC
BEJIMYMHBI U aHAJTU3UPOBATH TOJYICHHBIC PE3YJIbTAThI C YICTOM 3a1aHHOU
IIOIPEIIHOCTH H3MEPEHN;

« coOJIO/IaTh MpaBHJia TEXHUKH 0€30MacHOCTU MpU paboTe ¢ 1ad0paTopHbIM
000py10BaHUEM;

e pa3aMYaTh OCHOBHBIC TIPU3HAKH W3YYCHHBIX (U3HUECKUX MOJICIICH:
MaTepHalibHasi TOYKa, aOCOJMIOTHO TBEPJOE TENIO, TOYEHHBIA HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUTaHeTapHask MOJIEJIb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SIJIpa;

e XapaKTepU30BaTh MPHUHIMIBI JIEUCTBHUS M3YYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX OMucaHus (B TOM YHCIE:
CIUIOMETp, JATYMKHU TIOJOXKEHHUS, PACCTOSHUS U YCKOPEHUs, pakKera,
9XOJIOT, OYKH, TEpPUCKON, (oroanmapar, ONTUYECKHE CBETOBOJIBI,
CIEKTPOCKON, JO3UMETpP, Kamepa BunbcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MUECKUX SBJICHUM W  HE0OXoauMble (U3UYECKUE
3aKOHOMEPHOCTH;

e WCITOJIB30BATh CXEMbI M CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, W3MEPUTEIBHBIX MPUOOPOB W TEXHOJOTHYSCKHUX IPOIIECCOB
IpH PEIICHUH Y4YeOHO-TIPAKTHUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PKEHHI B TNTIOCKOM 3€pKaJie U COOUPAIOIIEH JIMH3E;

e TPHUBOAUTH MNPUMEPH  (HAXOAUTH HWHPOPMALMIO O  MPUMEPaAX)
MPAKTUYECKOTO HCIOh30BaHUA (PU3NYECKUX 3HAHWA B TOBCEIHEBHOU
KU3HU JJIs1 o0ecrieueHus: 0€301acHOCTH MPU OOpaIieHu ¢ MpudopaMu U

28



TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 3J0POBbsSI U COOIIOICHUS] HOPM
JKOJIOTMYECKOI'0 ITOBEICHUS B OKPYXKAIOLLIEH Cpeie;

e OCYHICCTBIITH

ITIOUCK

uHpopMau  PU3HMIECKOTO

COACpKAaHUA B

UHTEPHETE, CAMOCTOSTENBHO (POPMYIIHUPYsI TOUCKOBBINA 3ampOC, HAXOIUTh
NyTU ONpEeNIeTICHUsI JOCTOBEPHOCTH MOJIyYeHHOU MH(OpMAIUK HA OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIbHBIX UICTOYHUKOB;

¢ HCIIOJIb30BATh MPHU BBHIMOJIHEHUU Y4YEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy GU3HUIECKOTO COACPKAHUS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI

cetu MHrepHer,

BJIaACThb

IIpUEMaMu

KOHCIICKTUPOBAHUA

TEKCTAa,

npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE
uH(GOpMaIllMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COJIEpiKaHus,
myOJIMYHO MPECTABIATH PE3yIbTaThl IPOEKTHOMN HIIM UCCIIEIOBATEIBCKON
NEeATEIbHOCTH,
HNOHATUHHBIM anmapar M3ydyaeMoro pasjena (U3MKH U CONPOBOXKIATH
BBICTYIUICHHE TNIpEe3eHTalMeld C Y4yeTOM OCOOEHHOCTEH ayJuTOpUH
CBEPCTHUKOB.

npu

9TOM

TemaTnyeckoe MIIAHUPOBAHUE

I'paMOTHO

HCIIOJIB30BaTh

V3YyYECHHBIN

7-i KJace
e HaumenoBanu | KosimuecTBo yacos
11/- e pa3ienoB H JJileKTpoHHbIe (uudposbIe)
TeM Beer | KourposbHbl | IIpakTHYECKH | oGpasoBaTeabHble pecypchl
" | nporpammbr |0 e pa6oThI e paboThl

Pa3zgen 1. ®usuka n

ee PoJIb B MO3HAHUH OKPYKAIOIIEro MHPa

®dusnka — HayKa

bubmuoreka OI'UC «Mos
IIKOJTa» — lesson.academy-
content.myschool.edu.ru/07.2/

1.1 2 05
0 MPUPOJIEC
Bubnuomxkoma
www.biblioschool.ru
bubmnoreka ®OI'UC «Mos
dusnueckue IIKOJIa — lesson.academy-
1.2 2 1
BEJTMYHHBI content.myschool.edu.ru/07.2/
05
Marepuaisl 11 TOATOTOBKH K
Ecrecrsentio- BCE OI;CHﬁCKJIIdMH (J)IBe OYHBIM
1.3 | HayuHbIit MeTOT | 2 1 P POBED
paboram o ¢puzuke, OO0
[MO3HAHUSA

«SIxmaccy

29



http://www.biblioschool.ru/

Wroro no pazneny |6
Pa3znea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOCHUU BellleCTBA
bubmuoreka OI'UC «Mos
HIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/
Ctpoenue 05
2.1 BE peCTBa .
B bubnuomnikona
www.biblioschool.ru
JBmkeHue u bubmmoreka ®I'UC «Mos
B3aUMO/ICHCTBU HIKOJIa — lesson.academy-
2.2 2 1
e YaCTHIL content.myschool.edu.ru/07.2/
BEIECTBA 05
Martepuabsl AJis TOATOTOBKHU K
ArperaTtHblie PHAJIbL L A
BCEPOCCUNCKUM MTPOBEPOYHBIM
2.3 | cocTostHUS 2
paboram o ¢pusuke, OO0
BEIIleCTBa
«xmace»
Uroro no pazugeny |5

Pasznen 3. /IBuskeHue

M B3aNMOJeliCTBHE TeJl

bubmuoreka OI'UC «Mos
IIKOJIa» — lesson.academy-
content.myschool.edu.ru/07.2/
Mexanuyeckoe 05
3.1 JIBUKEHUE 3
bubnuomnkona
www.biblioschool.ru
bubmmoreka ®I'UC «Mos
WNuepnus,
32 | vacea 4 1 IIKOJIa — lesson.academy-
’ content.myschool.edu.ru/07.2/
IUIOTHOCTh
05
Martepuarsl A TOATOTOBKHU K
33 Cwra.  Bunsr 14 1 5 BCEPOCCUUCKHUM MTPOBEPOYHBIM
" |cun pabotam no ¢uzuke, OO0
«Sknacc»
Hroro no pazneny |21

Pasnen 4. laBienune

TBEPABIX TEJ, JKHIKOCTEH M ra3oB

[aBnenue.
Ilepenaua
aBJIEHUS

4.1

OI'nC  «Mos
— lesson.academy-

bubmmoreka
LIKOJIa)
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TBEPABIMU
TeJIaMH,
JKUJIKOCTAMH M
razamu

content.myschool.edu.ru/07.2/
05

Bubauoukoina
www.biblioschool.ru

JlaBnenue

bubmnoreka OI'UC «Mos
HIKOJIa — lesson.academy-

4.2 KHJIKOCTH S content.myschool.edu.ru/07.2/
05
Matepuassl AJi HOATOTOBKHU K
43 ATtMocdepHoe 6 BCEPOCCUHCKHUM MTPOBEPOYHBIM
" | maBneHue paboram o ¢puszuke, OO0
«Sknacce»
bubmuoreka OI'UC «Mos
IIKOJIaY — lesson.academy-
JeiicTBre content.myschool.edu.ru/07.2/
SKUIKOCTH 5 05
4.4 |raza Ha |7 3
HOTPYKEHHOE B bubnuomnikona
HHX TEJO www.biblioschool.ru
Uroro o pazmeny |21
Pa3nes 5. PaGoTa m MOIIHOCTB. JHEprus
bubmuoreka @DOI'MC «Mos
IIKOJTa» — lesson.academy-
content.myschool.edu.ru/07.2/
05
51 5426O;zCTL NE 1
m bubnuomnkona
www.biblioschool.ru
bubmuoreka OI'UC «Mos
59 [TpocTeie 5 1 IIKOJIa) — lesson.academy-
" | MexaHH3MBI content.myschool.edu.ru/07.2/
05
MaTepI/IaJ'II)I JJI1 ITIOATOTOBKHU K
53 Mexannueckas 4 1 BCEPOCCUNUCKHUM MTPOBEPOUYHBIM
" | sHEpTHS paboram o ¢puzuke, OO0

«SIxmaccy

Hroro no paszneny

12
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[ToBTOpeHue 3

OBIIEE

KOJIMYECTBO

YACOB 1o 68 3 12

[TPOT'PAMME

8- kJ1acc

Ne | Hammenopanme |KOMY€ECTBO Yacos

/' JyiekTpoHHBbIe (UM(PPOBHIE)

T/ | PAsACTOB W TEM | Beer | KonTpoabnbl | [IpakTHYecK | ofpazopaTednHbie pecypebl

I | HpOrpamMmpel 0 e padoThI ne padoThI

Pa3nes 1. TensioBble siBJIeHUs!
bubmuoreka ®I'UC «Mos
mkojga»  — lesson.academy-
content.myschool.edu.ru/07.2/

Crpoenue u 05
1.1 | coiicTBa 7
BeIleCTBa bubnuomkona

www.biblioschool.ru
bubmnoreka ®IUC «Mos

19 TermnoBbie 21 1 5 mkojga»  — lesson.academy-

" | mpouecchr content.myschool.edu.ru/07.2/
05

Hroro no paszneny 28

Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA

DIEeKTpUUYECKHE
3apsiibl.
3apsikeHHbIE Tena | 7
u 170'¢
B3aNMOJICHCTBHE

2.1

bubmoreka ®OI'UC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
05

Bbubauonikoia
www.biblioschool.ru
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MocTosHHb bubauoreka ®I'UC «Mos
9 9 | sreKTOIYECKI 20 1 7 mKkojga»  — lesson.academy-
' P content.myschool.edu.ru/07.2/
TOK 05
Marepuainsl AJis TOATOTOBKH
MaruuTtHsie K BCEPOCCUNCKUM
23 SIBJICHUS 6 1 15 MIPOBEPOYHBIM pabOTaM 110
duzuke, OO0 «Sxmacc»
bubaunoreka OI'UC «Mosg
mkojga»  — lesson.academy-
content.myschool.edu.ru/07.2/
DJIEKTPOMATrHUTH 05
2.4 asg uH . 1554 :
AyKh Bbubanonikoia
www.biblioschool.ru
Htoro no pazneny 37
[ToBTOpEeHME 3
OBIIEE
KOJMYECTBO
YACOB 110 63 3 14,5
[TPOTPAMME
9-i1 kJi1ace
Ne | Hammenopanme |K0O/TMYECTBO YacoB
/' JJieKTPpOHHbIe (HHU(PPOBBIE)
W | Pasienon | TEM | Beer | Kontpoabn | IIpakTHueck o0pa3oBaTejibHbIE PeCypPChI
o nporpamMMel 0 bie padoThl | He PadoThI
Pa3gen 1. Mexanuueckue siBJIeHUA
bubmnoreka ®OI'UC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
Mexanunueckoe 05
11 JIBIDKEHUE 51 10 1
CIIOCOOBI €ero EHG OMLKOLA
OTHCaRIA www.biblioschool.ru
12 BzaumoneiictBue 20 1 3 bubmnoreka ®OI'UC «Mosg
| Ten mkona»  — lesson.academy-
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content.myschool.edu.ru/07.2/
05

bubnmunoreka ®OI'MC «Mos
mKkojga»  — lesson.academy-
content.myschool.edu.ru/07.2/
05

13 3aKOHEBI 10 3
COXpaHCHIA Bubanomkoia
www.biblioschool.ru
Htoro mo pazneny 40

Pa3zgen 2. MexaHnn4decKHne KOJe0aHUA U BOJTHBI

MexaHHnueckue

bubmmoreka ®I'MC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
05

2.1 7 3
Koe0anus
bubanomxkoia
www.biblioschool.ru
bubmnoreka @OI'UC «Mos
99 MexaHuueckue 8 3 mKkoja»  — lesson.academy-

BOJIHBI. 3BYK

content.myschool.edu.ru/07.2/
05

Wroro no pazneny 15

Paznen 3. 3ﬂeKTpOMaFHHTHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

bubmnoreka @OI'UC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
DNeKTpOMarHuTH 05
oe oJje 51
3.1 6 2
AJIIEKTPOMArHUTH
bubanomxkoia
bI€ BOJHBI -
www.biblioschool.ru
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbI€ AIBJICHUS
3aKOHEI bubmnoreka ®I'UC «Mos
4.1 | pactipoctpaneHus |6 2 mKojga»  — lesson.academy-
CBETa

34



http://www.biblioschool.ru/
http://www.biblioschool.ru/
http://www.biblioschool.ru/

content.myschool.edu.ru/07.2/
05

Bubauoukoina
www.biblioschool.ru

bubmnoreka @OI'UC «Mosg

JInH3EI u
4.2 | omrrmaeciue 5 3 mkoma»  — lesson.academy-
content.myschool.edu.ru/07.2/
puOopbI
05
bubmmoreka ®I'MC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
Paznoxenue 05
4.3 |6enoro cBera B3 2
CHEKTP bubnuomkona
www.biblioschool.ru
Htoro no pazneny 15
Pa3znen 5. KBaHTOBBIE ABJIEHUSA
bubmuorexka @OI'UC «Mos
mKkoja»  — lesson.academy-
content.myschool.edu.ru/07.2/
Hcnyckanue U 05
5.1 | mornomexnue 4 1
CBETa aTOMOM bubnmomxkona
www.biblioschool.ru
bubnmnoreka ®I'MC «Mos
59 Crpoenue 5 1 mkoja»  — lesson.academy-
"~ | aromHOTO si1pa content.myschool.edu.ru/07.2/
05
bubnmnoreka ®I'MC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
oq 05
5.3 | 7//CPHEIC 7 1
peaKmim BubGnnomnikoia
www.biblioschool.ru
Hroro no paszneny 17
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Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOAYJIb

[ToBTOpEHME
00006111EH1E
6.1 | conepxanus

7-9-11 kacc

n

Kypca (Qu3MKH 3a

bubmuoreka ®OI'MC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/07.2/
05

Uroro no pazgeny

OBLLEE
KOJIMYECTBO
YACOB
[IPOTPAMME

110

102

27
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