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IHOACHUTEJIBHAA 3AIIMCKA

Pabouyas mporpamma 1o ¢usuke s 7, 8%, 9  KimaccoB cocTaBieHa B COOTBETCTBUH C TPEOOBAHHSIMH
(dbenepasbHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 0O0IIero oOpa3oBaHUS,
YTBEPXKJIEHHOTO MpuKa3oM MuHucTtepcTBa oOpazoBanus u Hayku PO or 17.12.2010 r. Ne 1897 (c
usMeHeHusIMA U pononHeHusmu), OIT OO0 (yTBep:KaeHHON MPHUKa30M MHHHUCTEPCTBA MPOCBEIICHUS
Poccwuiickoit denepaumu or 18.05.2023 Ne370), a Taxke OpHEHTHPOBAHA Ha LICJICBBIC IPHUOPUTETHI
chopMynupoBaHHble B deaepanbHOH pabouell mporpamMme BOCHHTaHUA,  (eaepaabHOro IepeyHs
yu4eOHHMKOB, PEKOMEHJJOBAHHBIX WM JOMYIICHHBIX K HCHOJB30BAHUIO B 00pa30BaTEIbHOM IpOLECCE B
oOpazoBarenbHbIX yupexaeHusx Ha 2023 — 2024 yueOubIil Tog, yueoHoro iana MBOY KietnsHckoi
COMI Ne2 um. I'epost Coserckoro Coro3a H.B. MoxaeBa Ha Tekymuuit yueOHbIi roj (mpuka3 Ne 96 — O
ot 30.08.2023 roxa), B COOTBETCTBUH C TPeOOBAHUAMHM K PE3yIbTaTaM OCHOBHOTO 00IIero 00pa3oBaHusl.

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMS COCTaBJI€Ha Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMIl K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOHM 00pa3oBaTeilbHON
nporpammsl, npezacrasieHHbix B PI'OC OO0, a Taxxke ¢ yu€toMm (enepanbHoil paboueil mporpamMmbl
Bocriutanus v Konuenmu npenosaBanus yaeoHoro npeamera «dusuka.

Copepxanue mporpamMmbl 1Mo (pU3MKe HampaBiIeHO Ha (OpMHpOBaHHE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH OOYyYalOUIMXCsl M OpraHu3aluio H3ydeHus (U3MKH Ha JeATEIbHOCTHOW oOcHoBe. B
nporpaMMe 1o (M3MKE YYHUTBHIBAIOTCS BO3MOXKHOCTH YUEOHOTO MpEaMeTa B pealn3aluu TpeOOBaHUI
®I'OC OOO K MIaHUPYEeMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKxKe
MEXMPEIMETHBIE CBA3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOI'O OOILEro
o0OpaszoBaHwUs.

PaGouas mporpamma HampaBlieHa Ha JOCTIKEHUE IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHWs M OPHEHTHpPOBaHAa Ha pPadOTy IO
y4eOHO-METOIUIECKOMY KOMILIEKTY:

7 knacc

Ne Ha3zBanue yueOHbIX
ABTOpBI BeIxonHbIE naHHBIE

/1 U METOIUYECKUX U3TaHNU

®dusuka Cucrema «Beprtukanb», M.,

Hpoda 2018 rox

1. |A. B. [lepbiukun

W3patenscTtBO «OK3aMEH»,

2. |P.J.MunbkoBa,

Terpanp a1 n1abopaTopHbIX paboT MO

B.B.MBanoBa ¢u3uke y4eOHHMKY 7 Kiacca. Mocksa, 2022 ron
3. |O.M.I'pomuieBa KonTponbHble 1 camocTosTenbHbIe padoThl |M3naTenscTBo «OK3aMen»,
o ¢pusnKe Mocksa, 2021 rox
4. | A.B.Ilepbiukun COopHuK 32124 110 PU3HKe WznatenbcTBO «OK3aMeEH»,
Mocksa, 2022 rox
8 kiacc
Ne Ha3zBanue yueOHbIX
ABTOpBI . BrixoniHble 1aHHBIE
n/m Y METOAMYECKHUX U3TaHUuN
1. |A. B. [leppimkun dusuka Cucrema «Beptukainb», M.,
Hpoda 2018 rox
2. |P.JI.MunbKOBa, Terpanp my1s1 1abopaTopHBIX paboT MO N3narenbcTBO «OK3aMEH,
B.B.l1BanoBa ¢u3uke yueOHMKY 8 Kiacca. Mocksa, 2022 ron
3. |O.U.I'pomueBa KonrtposbHble u camocTosTenbHble paboTsl |M3narenscTBo «DK3aMen»,
1o ¢usnke Mocksa, 2021 rox
4. |A.B.Ilepoimkua COopHUK 3a/1a4 IO (PUBHKE H3narenscTBO «DK3aMEHY,




Ne Ha3zBanue yueOHbIX
ABTOpBI . BrIxoHbIC JaHHEIC
/I 1 METOIMYECKHUX M3JaHUM
Mocksa, 2022 ron
9 kimacc

Pabovast mporpamMma HampaBlieHa Ha JOCTHKCHHE IUIAHUPYEMbBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOIA
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO O0IEro oOpa3oBaHWs M OPHUEHTHpPOBaHAa Ha pPaboOTy IO
y4e0HO-METOIMYECKOMY KOMILICKTY:

Ne Ha3zBanue yueOHbIX
ABTOpBI . BrIxonHbie 1aHHbIC

n/n U METOAMYECKHX M3TaHUN

1. |A. B. [leppimkun dusuka Cucrema «Beptukaib», M.,

Hpoda 2018 rox
2. |P.l.MunbkoBa, Terpanp ans nabopaTopHbIX paboT 1O W3narenbcTBO «OK3aMen»,
B.B.MBanoBa ¢usuke yueOHHMKY 9 Kiacca. Mocksa, 2022 ron
3. |O.N.I'pomueBa TecTsl N0 pusmke W3narenbcTBO «OK3aMen»,

Mocksa, 2021 rog

4. |O.M.I'pomiieBa KontposbHble u camocTosTenbHble padboThl |M3narenscTBo «DK3amMen»,
1o Gpu3MKe Mocksa, 2020 rog
5. | A.B.Ilepbiukun COopnuK 32124 110 pH3HKe W3narenbcTBo «OK3aMen»,

Mocksa, 2022 rox

Lenun u 3aga4n u3y4yeHus nMpeaMeTa B cicTeMe OCHOBHOI0 00111ero 00pa3oBaHusl.
dusnka SBISIETCS CUCTEMOOOPA3yIOIIUM JJIi ©CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIECCOB M SBJICHUH, HM3y4aeMbIX XHMHEH,
Ouosoruei, actpoHomuen u pusnyeckoi reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY
MHUpa, MpeaocTaBiseT Haubosee siCHble 00paslibl NPUMEHEHHsS HAy4YHOTO METO/a MO3HAHUs, TO €CTh
crioco0a MoJyuyeHHst JOCTOBEPHBIX 3HAHUIN O MHpeE.
Onna 13 rnaBHBIX 337a4 (GU3NIECKOro 00pa30BaHUs B CTPYKTYpe 001Iero 00pa3oBaHusl COCTOUT B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M UHTEpECca K HayKe y 00yJaromuxcsl.
W3yuenne ¢@u3uku Ha  0a30BOM  ypOBHE  MpEAIOJaraeT  OBJIAJCHHE  CIEIYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHO-HAy4YHYI0 TPaMOTHOCT!
®  HAy4YHO OOBSACHSATH SIBJICHUS,
®  OIIEHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICOBAHMUS,
®  UHTEpHPETUPOBATh JAHHBIE U MKCIOJIb30BaTh HAy4YHbIE [OKAa3aTeNbCTBA IS IOJY4YECHHUS
BBIBOJIOB.
e MpuOOpETeHHE MHTEpeca W CTPEMIIEHHS OO0y4aroumxcsd K HaydHOMY H3YYEHHUIO MPHUPOJBI,
Pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJE NMO3HaHU U (HOPMUPOBAHHE HUCCIIEAOBATEILCKOTO
OTHOILEHHUS K OKPYXXAIOLIUM SIBJICHUSM;
e (opMHUpPOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUSI MaTEpUU
1 GyHAaMEHTAIbHBIX 3aKOHOB (PH3HKH,
e (opMHUpOBaHME MPEJCTABICHUNA O pONU (U3UKU AT PAa3BUTUS APYTHMX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHIA;
® pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oynymieil mpopeccuoHanbHON AeATEbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlajbHeHeMy 00y4eHHUIO B 3TOM HAIlpaBJICHHH.
JlocTukeHre HSTUX LeJedl mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHMs 00ecIeunBaeTCs PEIICHUEM CIISAYIOUINX 3a1aY:
e npuoOpeTeHHe 3HAHUH O AMCKPETHOM CTPOEHHM BEIIECTBA, O MEXAHMYECKHX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;




® MPUOOPETCHHWE YMEHMI OMUCHIBATH M OOBSICHITH (PU3NYCCKUE SIBICHHS C HCIIOIH30BAHUEM
MOJyYEHHBIX 3HAHUM;

® OCBOCHHE METOJOB PEUICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C HCIIOJIb30BAaHUEM (U3NUYECKUX
MO/IeJIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUH HAOIIOAATh MPHUPOJIHBIC SBICHUS W BBINOIHATH OMBITHI, J1a00paTOPHBIC
paboThI U IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;

e oOcCBOcHHE TpHEMOB paboThl ¢ uHGpoOpManuel (U3HYECKOTO COJCPIKAHUS, BKIOYAS
MH(pOPMAIIUIO O COBPEMEHHBIX ITOCTIKCHHSIX (DU3WKHM, aHAW3 M KPUTHYECKOE OIICHUBAHUE
nHpopmanuu;

® 3HAKOMCTBO cO cdepamMu MNpoheCcCHOHATBHOW JACSITEIBHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha IOCTHKCHUAX (PU3HUUECKOU HAYKH.

Oo0mast xapakTepucTuKa Y4eOHOro npeamera
[IkonpHBIH Kypc (DU3MKH — CHUCTEMOOOPA3yIOLIMA JJIsi €CTECTBEHHO-HAYYHBIX IPEIMETOB,
IIOCKOJIbKY (PU3MUECKHE 3aKOHBI, JIeXKalllie B OCHOBE MHUPO3/aHUs, ABISAIOTCS OCHOBOW COJEpMKAHUS
KypCOB XMMHH, OMOJOTHH, reorpaduu U acTpoHOMUH. PHU3MKa BOOPYKAET IIKOJHHUKOB HAyYHBIM
METOZIOM TO3HaHMs, MO3BOJIIOIMM I0JIy4aTh OOBEKTHBHbIE 3HAHHMS 00 OKpYXarollleM MHUpE.

MecTto y4eOHOro nmpeamera «®u3uka» B yueOHOM IJIAHE.

Y4eOHbIi TuTaH oOpaszoBarenbHOro yupexaeaus MBOY Knerasackoir COLI Ne 2 um. I'epost
Coserckoro Coroza H.B. MoxaeBa Ha u3ydenue ¢usmku (0a30Bblii YpOBEHb) Ha yPOBHE OCHOBHOTO
o0mero o0pa3oBaHusl OTBOAUTCS: B 7 Kiacce — 68 yacoB (2 vaca B Heneno), B 8 kiiacce — 68 gacos (2
yaca B Hemeno B 9 kimacce - 66 gacoB ((2 yaca B Hemenmo) 6e3 yuera ['MA), ¢ yueToMm conuepxaHus u
mwianupyembix pesynbratoB @OOIT OO0O. TlpomexxyrouHas aTTecTalus B KOHIE Y4eOHOTO roja
OCYHIECTBIISICTCS B OPME UTOTOBOM KOHTPOJILHON pabOTHI.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
7 KJIIACC

1. Pazgen 1. ®dusnka u e€ poJsib B NO3HAHUU OKPY KAIOLEro MHUpa

®dusuka — Hayka o npupone. SBieHus npupoasl. usndeckue sIBICHUSA. MEXaHUYECKHE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeaUUUHbI. M3Mepenne ¢pusnyeckux BenuuuH. Ousndeckue npuoopsl. [lorpemHocts
n3MepeHuil. MexayHapoaHas cuctemMa eIMHULL.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAayKM M3Y4aloT NMpUpony. EcTecTBeHHO-Hay4yHBIH METOA
MO3HAHUS. HAOJIIOJIEHUE, TIOCTAaHOBKA HAyYHOTO BOMPOCA, BBIABMKEHHME THUIOTE3, SKCIEPUMEHT IO
MIPOBEPKE TUIIOTE3, 00BsICHEHNE HaOIt01aemMoro sBieHus. Onucanue GU3NIECKUX SIBJICHUH C MOMOIIIBIO
MOJEIIEH.

Hemoncmpayuu.

1. MexaHuuecKkue, TEIIOBBIE, AMEKTPHUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHHS.

2. Ousmveckre TPUOOPHI M TpOLEAypa MPSIMBIX W3MEPEHHH aHaJlOTOBEIM H IHU(POBBIM

prudopoMm.

Jlabopamopuvie pabomot u onvimol.

OmnpeneneHue 1eHbl JeJIeHUs IKaIbl U3MEPUTEIHLHOT0 Mpuodopa.

N3mepenue paccTossHAMN.

N3mepenne o0bEMa JKUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3smMepoB MaJbIX TEIN.

N3mepenue temnepaTypsl IpH IOMOILM KMJIKOCTHOTO TEPMOMETPA U AATUMKA TEMIIEPATYPHI.
[IpoBenenue uccienoBaHus MO MPOBEPKE TMIOTE3bI: JAJIBHOCTH MOJETA MIApUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE BBICOTA MTYCKa.

Pa3gen 2. [lepBoHayabHbIe CBeleHUS O CTPOCHHMH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbI U MOJEKYJbI, UX pa3Mepbl. OIbITHI, 0Ka3bIBAIOIIUE IUCKPETHOE
CTPOCHHE BEILECTBA.
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JBrm>xenue yactuil BemecTBa. CBsi3b CKOPOCTU JIBMXKEHHUS YACTHI] C TEMIIEpAaTypoil. bpoyHOBCKoe
nsuxkenue, Audadysus. BzanmoaeiicTBrue yacTull BellecTBa: NPUTSHKEHUE U OTTAIKUBaHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH M TBEPABIX (KPHCTAINYCCKUX)
Ten. B3amMocBsI3p MeEXIy CBOWCTBAaMH BEHIECTB B Pa3HBIX AarperaTHbIX COCTOSIHUSIX H  UX
aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpauuu.

1. HaOGmronenune OpOyHOBCKOTO JIBH)KCHHS.

2. Habmogenue nuddysun.

3. Habmronenwe siBIeHUH, OOBACHSAIOMUXCS TMPUTSHKCHUEM WIH  OTTAJKMBAHMEM YaCTHIL

BEIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Orenka quamMerpa aToMa METOJIOM PsLIOB (C MCIoJib30BaHKeM (hoTorpaduii).

2. OmpIThI 110 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHHUS.

Pasznea 3. BzanmopgeiicTBue TelI.

Mexanuueckoe aBMKeHHE. PaBHOMepHOe W HepaBHOMepHoe nBmkeHHe. Ckopocts. Cpemssis
CKOPOCTbH IPH HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu u BpeMeH! ABHKCHUS.

SIBnenue mHepuuu. 3aKOH WHEpUUU. B3anMonelcTBuEe Ted Kak MPUUMHA U3MEHEHHSI CKOPOCTH
IBWKeHHMsT Teln. Macca kak Mepa WHEpPTHOCTH Tena. [lnoTHocTh BemiectBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B eIMHHIIC 00BEMA BEIICCTBA.

Cuna xak XxapakTepuCTHKa B3anMoaelicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka. i3Mepenue cuib
C TIOMOIIIbIO AMHAMOMETpa. SIBleHue TATOTEHHUS U cuiia TshkecTH. Cuila TSHKECTH Ha JAPYTruX IMIlaHeTax.
Bec tena. HeBecomocTs. CnokeHue cuil, HampaBiICHHBIX MO OJHOW MpsMoil. PaBHomeHCTBYIOIIas CHIL
Cuna tpenus. TpeHUe CKOIBKCHHS U TPSHHUE TTOKOsI. TpeHre B IPUPOJIC U TEXHUKE.

Jemoncmpauyuu.

Habumroienne MexaHu4ecKoro IBHKEHUS Tela.

N3mepenue ckopocTu MPsIMOTUHEHHOTO JBUKECHHUS.

Habutoienue siBjeHUsI UHEPIIUH.

HaGrroieHne n3MeHeHus1 CKOPOCTH MPH B3aUMOJICHCTBHHU TEJI.

CpaBHeHHE Macc MO B3aUMOJICHCTBHUIO TE.

CrnosxeHue cull, HapaBIEHHBIX 110 OJTHOM MPSIMOI.

Jlabopamopmusle pabomot u onvimol.

1. OnpenencHue CKOPOCTH PAaBHOMEPHOTO JBWXKEHHUs (IIapUKa B JKAIAKOCTH, MOJCIH
AJIEKTPUUYECKOTO aBTOMOOWIISI U TaK JlaJiee).

2. Ompegenenue cpeHe CKOPOCTH CKOJIBbKEHUSI OpycKa UITH IIapuKa M0 HAKJIIOHHOH TIIOCKOCTH.

OmnpeneneHne TIOTHOCTH TBEPIOTO Tea.

4. OmbIThl, JICMOHCTPUPYIOIIHE 3aBUCHMOCTh pacTshkeHus (medopMaru) MOpYKHHBI  OT
MIPUIIOKEHHOM CHITBI.

5. OmbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHIIBI TPEHHUS CKOJNBXKEHUS OT Beca Tela u
XapakTepa COMPHUKACAIOIINXCST TTIOBEPXHOCTEH.
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Pa3nen 4. laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B.

Hasnenne. CriocoObl YMEHBIICHHS W yBENUYEHHs naBicHus. JlaBieHue raza. 3aBUCHMOCTH
JaBJICHUA Ta3a OoT o0bEMa, Temmeparypbl. [lepemada maBrneHuss TBEPABIMU TeNaMH, XHIKOCTIMHU U
razamu. 3akoH [lackams. [THeBMaTHyeckne MamvHBL. 3aBUCUMOCTH JABJICHUS SKHIKOCTH OT TJIyOWHBI.
IMuapocraTuaeckuit mapagokc. CooOmaronuecs cocyabl. [ uapapimmueckue MexaHu3MBbl.

AtMmocdepa 3emnu u atmMocdepHoe aaBrneHue. [IpuunHbI CymIeCTBOBaHHS BO3AYITHOW OOOIOUYKH
3emmu. OmnbiTr Toppuuennu. M3mepenue aTtMocepHOTO AaBlIeHUS. 3aBHUCUMOCTh AaTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl s uzMepeHus: atMochepHOro JaBJICHUS.

JlelicTBUE JKUAKOCTH M ra3a Ha MOTPY)KEHHOE B HUX Teslo. BeITamkuBaromias (apXuMea0Ba) CHa.
3akon Apxumena. [InaBanue Ten. Bo3myxomnaBanue.

Hemoncmpayuu.

1. 3aBucumocTb naBieHMs raza OT TEMIEPATYPHI.

2. Tlepenada naBieHUs KUIKOCTHIO M Ta30M.



Coobmarommmuecst CoCybl.

IM'mapaBnnueckuit mpecc.

[IposiBnenue aecTBUs aTMOC(HEPHOTO AABICHHUS.

3aBHCHMOCTh BBITAJKUBAIOMIEH CHIIBI OT 00BEMA MOTPYXKEHHOM 4YacTH Tena M IUIOTHOCTH

o0k w

SKUIKOCTH.
7. PaBEHCTBO BBITAJIKMBAIOIIEH CHJIbI BECY BHITECHEHHOMN KHUIKOCTH.
8. VYcnoBue 1aBaHUs TeN. IJIABAaHWE WM TOTPY)KCHHE TEI B 3aBUCHMOCTH OT COOTHOIICHHS

IUIOTHOCTEHN TE€JIAa U JKUJIKOCTH.

Jlabopamopusie pabomot u onvimol.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpYKEHHON B XKHUAKOCTb YacTH
Tena.

2. OmnpeneneHne BHITAJKUBAIOMICH CHIIBI, IEHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B KHUIKOCTb.

3. TlpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI, ACHCTBYIONIEH Ha TEIO B XKHUIAKOCTH, OT
Macchl Tena.

4. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIIKUBAIOIICH CHIIBI, NEHCTBYIOLIEH Ha TENO B
KHUIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YACTU T€JIA U OT IJIOTHOCTHU KHUIKOCTH.

5. KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHME JIOAKM U  OHpelesneHue eé
Ipy30I0AbEMHOCTH.

Pa3znen 5. Pa6ora 1 MOIIHOCTH. DHEPrHsi.

Mexanudeckas padota. MOIIHOCTS.

[IpocTeie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBECHS phlyara.
[Ipumenenue mpaBuia paBHOBecHs pbluara K Onoky. «3omoroe mpaBuio» mexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuainbHas 3Heprus. [IpeBpaiienue ogHoro Buaa
MEXaHWYECKON YHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopmusie pabomot u onvimol.

1. Omnpenenenue paGOThl CHIIBI TPEHUS TIPH PAaBHOMEPHOM JBUKEHUU TeJd 1O TOPU3OHTAIBHOU

IIOBEPXHOCTH.

2. VccnenoBaHue yCIOBHI paBHOBECHS pbluara.

3. Wsmepenwne KI1/] HaKTOHHOW MJIOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUS MEXaHUUECKON SHEPTUH.

IToBTOpHTE/IBLHO-00001IIAKOIINH MOLYIb.

8 KIIACC

Pa3nen 1. TenJioBble sIBJIEHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUHM CTPOEHHs BeniecTBa. Macca u
pa3Mepbl  aTOMOB U MOJIEKYJL. OnbITHI, MOATBEPKIAIOMIME  OCHOBHBIE  TOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Mopnenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrtammudeckuwe wu
amopdubie Tema. OOBsICHEHHWE CBOMCTB Ta30B, XUIKOCTEH M TBEPIABIX TEJI HA OCHOBE TOJIOKCHHI
MOJIEKYJIIPHO--KMHETHYECKON Teopruu. CMauMBaHUE U KaWJUISIPHBIE SABJIEHUS. TEIIoBOE paclIMpeHue u
cKaTue.

Temnepatypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO ABMKEHHUs YacTUll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHUs BHYTPEHHEW SHEpPTuu. Terionepenada U COBEpIIeHHe paboThl. Buiwl
TEIUIONEePEIaun: TEIUIONMPOBOIHOCTD, KOHBEKIIHS, U3TTyUCHUE.

KonnuectBo TemnoTel. Y ienbHasi TEINIOEMKOCTh BellecTBa. Temmoo0MeH U TEMI0BOe paBHOBECHE.
VYpaBHeHne TeruioBoro Oamanca. [InmaBieHMe W OTBEpAEBaHHWE KPHUCTAUIMYECKUX BEIIECTB. Y JeNbHAS



TerioTa 1aBieHus. IlapooOpasoBanme m koHnmeHcanwms. Wcmapenue. Kumenwe. YaenpHas TemioTa
napooOpa3zoBaHusl. 3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUSI OT aTMOC(EpPHOTO JaBICHHUS.

BrnaxxHocTes BO3ayxa. DHeprus TOIUIMBA. YENbHAs TeEIJIoTa cropanus. [IpuHIUNBI paboTHI
teroBbix Auratenei KIIJ| temoBoro asurarens. TeruioBble NBHUratelud M 3alllUTa OKPYXKAIOIIEH
Cpelbl.

3aKOH COXpaHEHUs U MIPEBPAIIECHUS SHEPTUU B TEIJIOBBIX ITPOLIECCAX.

Jlemoncmpauuu.

Ha6mronenne 6poyHOBCKOTO JIBHIKEHUSI.
Habmonenue nuddysun.
Habumoienue siBiaeHuit cMauuBaHUs U KaMWUISIPHBIX SBICHUI.
Haburoienue TemnoBoro pacimupeHus Ted.
W3meneHue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpEeBaHUU WIIH OXJIAXKICHUH.
[IpaBuna u3amMepeHus TeMrneparypsbl.
Bunsl Tenionepenaun.
OxJaxkieHue Ipy COBEPIICHUH PaOOTHIL.
HarpeBanue nipu coBepiieHUN padOThl BHCITHUMU CHIIAMHU.
. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIIECTB.
. Habmroienue xuneHus.
. Habnroienue nocTostHeTBa TeMIEpATyphl MPU TUIaBIICHUH.
13. Mojienu TeIIOBBIX JIBUTATEIICH.
Jlabopamopmusie pabomot u onvimol.
OnbIThI 10 OOHAPY)KEHUIO TIEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSKEHUS.
OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnBITHI 10 HAOTIOICHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.
Ormpezenienne naBieHUs BO3AyXa B OAJIJIOHE IINPHUIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3JlyXa OT €ro 0o0b&éMa M HarpeBaHUs
WJIU OXJIAXKICHMUS.
6. IlpoBepka THNOTE3bl JUHCHWHOH  3aBUCUMOCTH  JUIMHBI  CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMIIepaTypHhl.
7. Habmrogenue u3MeHEHHUS BHYTPEHHEH HHEPrUM Tella B pe3yibTaTe Terionepenayd u paboTsl
BHEILIHUX CHII.
8. HccnenoBaHue SBICHUS TEIDIOOOMEHA MTPH CMEITUBAHUHN XOJIOAHON U TOPSTYCH BOJIBI.
9. OmpeneneHne KOJIUYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOW MpPH TEIUIOOOMEHE ¢ HarpeThiM
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METAJNINYECKUM LIUJTUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. ViccnenoBanue mporiecca UCHapeHHS.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3IyXa.

13. Onpeznenenue yaenbHON TEMIOTHI IJIABICHHS JIbJA.

Pa3gen 2. diaekTpuyeckue siBJIeHHS.

DnekTpusaius Tei. [Ba poaa sneKTprUUecKux 3apsaoB. B3anmoaeincTBre 3apsSKEeHHbIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHIIBI B3aUMOJICUCTBHS 3apSDKCHHBIX TNl OT BEJIMYHMHBI 3apsIOB U PACCTOSHHS
MEXTy TeJIaMH).

Onexrpuueckoe mnone. Hanpspk€HHOCTH dnekTpuueckoro mois. IlpuHnun cynepnozunuu
ANEKTPUUCCKHUX TTOJICH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snextpuyecknx 3apsioB. DJIEMEHTAPHBIN 3JeKTpuueckuil 3apsa. CTtpoeHuwe aroma.
IIpoBOAHMKY M IHMANEKTPUKH. 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsija.

DNEeKTpUUECKUN TOK. YCIIOBUS CYIIECTBOBAaHUS DJIEKTPUUECKOrO TOKa. VICTOYHMKU MOCTOSIHHOIO
ToKa. JIeHCTBUSI AIIEKTPHUUECKOrO ToKa (TEIIoBOe, XUMHYECKOE, MAarHUTHOE). DICKTPHUUSCKHHA TOK B
KHUJKOCTSAX U razax.

Onektpuueckas 1enb. Cuna Toka. DiekTpuueckoe HampspkeHue. COnpoTHBIEHHE NPOBOJHMKA.
VYaenpHOEe coOmpoTUBIEHHE BemlecTBa. 3akoH Oma g ydactka wnenu. [locienoBarensHoe u
[apajuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.



Pabota m MOUTHOCTH dJEKTpUYEcKOro Toka. 3akoH JDkoyms—JleHna. DnexkTpuyeckue Iend M
MOTpeOUTENH dIEKTPHUUECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

Pa3nen 3. DjeKTpoMarHuTHbIE SIBJIEHUS

[TocTrossHHBIE MarHuThl. B3anMo1eiCTBUE MOCTOSSHHBIX MarHMTOB. MarHutHoe mnosie. MarHutHoe
nosie 3eMJId U €ro 3Ha4YeHHe I Ku3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MoJie JIEKTPUIECKOTO
ToKa. [IpruMeHeHne 3JeKTpOMarHuToB B TeXHUKE. [[efiCTBUE MArHUTHOIO IOJS HA IPOBOJHUK C TOKOM.
DneKkTpoABUraTellb  IOCTOSSHHOTO TOKa. lcronb3oBaHUME  AJEKTPOJBHUrareiaeil B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel Dapanes. SIBieHue sneKTpoMarHuTHOM uHAyKuuu. IIpaBuino Jlenua. DinekTporeneparop.
CriocoObl TOJTy4EHUsI DJIEKTPUUYECKOW HHEPruH. DJIEKTPOCTAHIMM Ha BO300OHOBISIEMBIX HCTOYHHKAX
SHEPIUH.

Jemoncmpayuu.

DnekTpu3alus Teil.
JIBa poJia JIEKTPUUECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apSyKEHHBIX TEll.
Y CTpolCTBO U IEMCTBHE 3JIEKTPOCKOIA.
OnexTpocTaTuuecKas HHIAYKIHNS.
3aKOH COXpaHEHUs ICKTPUUCCKUX 3aPSIO0B.
[IpoBOAHMKYN U AUAIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUUECKOTO MO,
Hctounmku nmocTostHHOTO TOKA.
JIeNCTBHA 2IEKTPUIECKOTO TOKA.
. DIIEKTPUUECKUI TOK B KUIAKOCTH.
. ['a30BbIi1 pa3psia.
. Usmepenune cuiibl Toka aMIepMeTPOM.
. Usmepenue 35eKTpuyecKoro HanpsHKEHUs BOIBTMETPOM.
. Peocrat u mMara3uH conpoTHUBIICHUM.
. B3anmopeicTBre moCcTOSIHHBIX MarHUTOB.
. MopaenupoBaHre HEBO3MOKHOCTH Pa3/IeICHUs TOJI0OCOB MarHUTA.
. MozaenupoBaHrue MarHUTHBIX TTOJIEH MMOCTOSTHHBIX MarHUTOB.
. OnbIT DOpcrena.
. MarauTHO€ noJjie ToKa. JJIeKTPOMarHmr.
. [lelicTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
. DIIEKTPOBUTATENH TTOCTOSSHHOTO TOKA.
. UccnenoBanue siBIEHUS 371€KTPOMarHUTHON MHIYKLHUU.
. OnbiTel @apages.
. 3aBUCUMOCTD HaIPaBIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHHUSI.
25. DIeKTpOoreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomovt u onvimol.
OnbIThI 10 HAOTIOCHUIO SNIEKTPU3AIUMHU Tell MHAYKIUEH U TIPU COPUKOCHOBEHHUH.
HccnenoBanue neCTBUS AIEKTPUUECKOTO TOJI HA TPOBOIHUKY U AUDIICKTPHKH.
CoOopka u mpoBepKa padOThI ANEKTPUIECKOH MU TTOCTOSHHOTO TOKA.
N3mepenue u peryivpoBaHue CUIIbI TOKA.
N3mepenue u peryiupoBaHue HAMIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO YEpPe3 PE3UCTOP, OT COMPOTHUBIICHUS
pe3ucTopa 1 HaNpsDKCHHS Ha PEe3UCTOpeE.
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7. OnbITl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUUYECKOTO CONPOTUBJICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAAN MOMIEPEYHOro CEYeHNs U MaTepHaa.

8. IIpoBepka mpaBWia CIOXKEHUS HANpPsSOHKCHUH NpPU MOCIEIO0BATEIbHOM COCAMHEHUHM JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia It CUIIBI TOKA TPH MapauIeTbHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenune pabOTHI ATEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HAIPsDKEHUS Ha Hel.



13.
14.
15.
16.
17.

18.
19.
20.
21.

Onpenenenne KIIJ[ narpesarens.

HccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHSI IIOCTOSIHHBIX MAarHUTOB.

N3y4yeHrie MarHUTHOTO TOJISt TOCTOSTHHBIX MarHUTOB MPHU UX O0BEAMHEHUU U Pa3/IeJICHHUH.
UccnenoBanue AeCTBUS AIEKTPUUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITEl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUSA KATyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa M HAIPaBJICHUs TOKA B KaTYIIKE.

N3yueHne neicTBUS MArHUTHOTO 011 HA IPOBOJAHUK C TOKOM.

KoncTpyupoBanue u u3yueHue padoThl AJIEKTPOBUTATEINS.

Nsmepenne KIIJ asekTpoaBUraTenbHONM YCTAHOBKH.

OMnBITHI IO UCCENOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM MHIYKIUU: UCCIIEI0BAHNE U3MEHEHUIN
3HAYEHMS ¥ HAPABIICHUS] MHAYKIIMOHHOT'O TOKA.

Pa3znen 4. CBeToBBIE SIBJICHUS.

JlyueBas Mozenb cBera. Mcrounuku cBera. IIpsimonuHeliHoe pacnpocTpaHEeHHE cBeTa. 3aTMEHUs
Connua u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3akOH OTpaKeHHs CBETA.

[Ipenomnenune cBera. 3akoH ImpenomiieHus cBera. llomHOe BHYTpeHHee OTpa)K€HUE CBeTa.

Hcnosib30BaHUE TTOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon mydel B muH3e. Onruueckas cucreMa (poroarnmapara, MEKpOCKONa U Teneckormna. ['as3
KaK ONTHYEeCKas cucrteMa. bIum3opykocTh U JalbHO30pKOCTh. Pa3noskeHue Oenoro cBera B CHEKTP.
Omneitel HetoToHa. CrioxkeHue crnekTpaabHbIX LBETOB. [lucnepcus ceera.

Jemoncmpayuu.

1. IlpsmonuHeliHOE pacpOCTpaHEHHUE CBETA.

2. OrtpaxeHue cBera.

3. TlomyuyeHue nu300pa>keHUI B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.

4. IlpenomieHue cBera.

5. Onruyeckuil CBETOBOLL.

6. Xop mydeli B coOuparolieii JuH3e.

7. Xop mydeit B paccenBarollei JIMH3e.

8. TlomyueHue U300paKEHUI C TOMOIIBIO JIHH3.

9. TpuHnun neiictBus (oToanmapara, MUKPOCKOIIA M TEJIECKOTIA.

10. Mopens rnaza.

11. PaznoxeHue 6e10ro cBeTa B CIIEKTP.

12. TTonyyenne 6e70T0 CBETA PHU CIIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopmusie pabomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yTiia OTPa)KEHUSI CBETOBOTO Jy4a OT yIJia MaJeHHUs .

2. H3ydeHue xapaKkTEepUCTHK M300paKeHHs MPEMeTa B INIOCKOM 3epKaje.

3. MHccnenoBanue 3aBUCHMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO Jyda OT yIJia MaJICHUs Ha TPaAHHIIS
«BO3AYX—CTEKIIO».

4. TlomyueHue n300pakeHUI ¢ MTOMOIBIO COOMPAIOIIEH JIUH3BI.

5. Omnpenenenue HOKYCHOTO pacCTOSIHUS M ONTHYECKON CHIIBI COOUPAIOIIEH JIMH3BI.

6. OMBITHI IO Pa3JI0KEHUIO OEIOTO CBETa B CIIEKTP.

7. ONBITHI IO BOCTIPUATHIO [IBETA MPEIMETOB TIPU X HAOIFOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI.

IToBTOpHTE/IBLHO-00001IIAO NI MOLYIb.

9 KUIACC

Paszgen 1. 3aKoHBI ABMKEHHS U B3AMMOJAEHCTBHSA TeJl

Mexanudeckoe naBmkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 ABMKECHUSA. PaBHOMEPHOE NPSIMONIMHENHOE IBHKEHNE. HepaBHOMEPHOE NPSIMOIIMHENHOE
nerokeHue. CpenHsass U MTHOBEHHAs CKOPOCTh Tejla MPH HEPAaBHOMEPHOM JIBUKEHHUH. Y CKOpPEHHE.
PaBHOyCcKOpeHnHOE mpsimonuHeliHoe ABmxkeHue. CBoOoaHoe nageHue. OnwiTh [amumes.

PaBHOMepHOE MBUXKEHHE TIO OKpY:KHOCTH. llepron u gactota obOpamienus. JluHeiHas u yrioBas
ckopocTu. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.



[TepBriii 3axkoH Hprotona. Bropoit 3axkoH Herotona. Tpertuit 3akon Herotona. IlpuHumn
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujia TPEHUSI CKOJIbBKEHUS, CUia TPEHHUS TOKOA,
ApyTUe BUbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEeHHe CcBOOOJHOro maneHus. J[BrxeHue
maHeT Bokpyr Connna. [lepBas kocmMuueckas ckopocts. HeBecoMOCTh U eperpys3ku.

PaBHoBecue MarepuanpHOM TOuku. AOcCoNOTHO TBEpHoe Teno. PaBHOBecue TBEpAOro Tenma ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbe Tena. U3menenne umnyibca. Mmmnynbsc cuiibl. 3aKOH COXpaHEHUs uMIyJbca. PeakTuBHoe
JBUYKEHUE.

Mexanuueckas pabota u MOUTHOCTh. PaboTa cui TsbkecTH, ynpyroct, TpeHus. CBsi3b SHEPTUU U
pabotsl. [loTeHnnanbHas SHEPrus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMin. [loTeHnansHas sHeprus
ckartoil npykuHbl. Kunernueckas sHeprus. TeopeMa O KMHETHYECKOM SHEPruu. 3aKOH COXpPaHEHUs
MEXaHUYECKON IHEPTHUU.

Jlemoncmpauuu.

1. HaGmroneHne MEXaHMYECKOTO JABMKEHHS TEJIa OTHOCUTENILHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE ITyTeH U TPACKTOPHA IBMKEHHUS OJTHOTO U TOTO XKE TeIa OTHOCUTEIBHO PAa3HBIX TEJ

OTCYETA.
3. H3mepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKECHHUS.
4. HWccnenoBaHue MpU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHHUS.

5. HaOmopgenue nBukeHMsI Tena MO OKpyKHocTH. HaOmioneHue MexXaHU4ecKUX SIBICHH,

IPOUCXOJAIIUX B cucTeMe orcuéra «Tenexka» Npu €€ PaBHOMEPHOM M YCKOPEHHOM

JBM)KEHUHM OTHOCUTEIbHO KaOUHETa (PU3HKH.

3aBUCUMOCTb YCKOPEHHMS TeJla OT MAacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

HaburoieHue paBeHcTBa CUJl IPU B3aUMOAECUCTBUH TEJL.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKEHHH.

Ilepenaua ummysnbca Npu B3aMMOAECHCTBUM TEIL.

10. [TpeoOpa3oBaHus SHEPTUH MIPH B3AUMOICHCTBUH Tell.

11. CoxpaHeHue umnysbca pu HEYIPYroM B3aUMOJCHCTBHUH.

12. CoxpaHenue UMITyJIbCca IMPU aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBHH.

13. HabGnroneHue peakTUBHOI'O IBUKEHHUS.

14. CoxpaHeHne MEXaHUYECKOM dHEPTruu Ipu CBOOOJHOM A ICHUH.

15. CoxpaHeHnne MEXaHMYECKOW YHEPTUH TPH IBMKCHUH TEJa MO ICHCTBHEM NPYKUHBI.

Jlabopamopuvie pabomovt u onvimol.

1. KoHcTpyupoBaHMe TpaKTa Ui pa3roHa U JalbHEHIIEero paBHOMEPHOTO IBHKEHUS LIapuKa WIN
TEJEKKH.

2. OmpeneneHne cpeaHE CKOPOCTH CKOJBKEHHUSI OpyCcKa MM JIBUKCHHUS IIapHKa 1O HAKJIOHHOW
IJIOCKOCTH.

3. OmnpeneneHne yCKOpEeHUs Tela MpH paBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOM TJIOCKOCTH.

4. UWccnenoBaHue 3aBUCUMOCTH IyTH OT BpPEMEHUM IPHU PAaBHOYCKOPEHHOM JBHKEHHH O€3
HayaJabHOW CKOPOCTH.

5. IIpoBepka rumoTessl: €Cly MPU PAaBHOYCKOPEHHOM JBIKEHHH 0€3 HadalbHOM CKOPOCTH MyTH

OTHOCATCS KaK psAJl HEYETHBIX YHCEJI, TO COOTBETCTBYIOIINE POMEKYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUSI.

Onpenenenne kodpGuueHTa TPEHUS CKOJIBKECHHUSL.

OmnpeneneHne KECTKOCTH MPYKUHBI.
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Omnpenenenue pabOTHI CHIIBI TPEHHs IPU PAaBHOMEPHOM JIBUKEHHUHU Teja M0 TOPU30HTAIBHON

MTOBEPXHOCTH.

10. Onpenenenne pabOTHI CHITBI YIIPYTOCTH TPH IMOABEME Tpy3a C UCIIOIH30BAHUEM HETIOIBHYKHOTO
U TIOABMKHOTO OJIOKOB.

11. N3yueHnue 3aKoHa COXpaHEHUS SHEPTUH.



Pa3znen 2. Mexanuyeckue Koje0aHUs1 M BOJHBL. 3BYK
KonebarenbHoe apmkenne. OCHOBHbIE XapaKTePUCTUKH KOJeOaHUN: EpUO, YacTOTa, aMILTUTYAA.
MareMaTuueckuii ¥ py>KUHHBIA MasTHUKA. [IpeBparenre s3Hepruu mpu Kojie0aTeTbHOM JIBH)KCHHH.
3aryxatomue konebanus. Beinyxaennsle konebanus. Pezonanc. Mexanndeckue BosHbl. CBoiicTBa
MexaHWYeckux BoJH. [IpojmonbHble M 1omepeuHble BOJHBL. J[IMHA BOJHBI M CKOPOCTH €€
pacmpocTpaHeHus. MexaHu4eCcKHUe BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3Byk. ['poMKoOCTb 3ByKa U BbicOTa TOHA. OTpaxkeHue 3Byka. IHQpa3Byk u yIbTpa3ByK.
Jemoncmpayuu.
Habmronenune xonebanuii Te moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Ha6umonenue xonebanuii rpys3a Ha HUTH U Ha TPY>KUHE.
Haburoienne BbIHYK/I€HHBIX KOIeOaHUM 1 pe3oHaHcA.
PacnipocTpaneHye npo10IbHBIX U TIONIEPEYHBIX BOJIH (Ha MOJICIHN).
HabmtoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTHYECKUH PE30HAHC.
Jlabopamopuwvie pabomot u onvimol.
1. OmpeneneHue 4aCTOTHI U NIEPHOA KOJIECOAHUN MATEMATHYECKOTO MAsITHHKA.
2. OmpeneneHne 4acTOTHl U EproJia KoJeOaHUH MPY>KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH TEepHOAa KOJeOaHUM IMOABEIIEHHOTO K HUTH Tpy3a OT JAJUHBI
HUTHU.

ok wnE

4. WccnenoBaHue 3aBUCHMOCTH NIEpHoJia KoJIeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl rpy3a.

[TpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJICOAHUH Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a.

6. OnbITEl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh IepuojJa KoleOaHWH NpPYKUHHOI'O MasiTHUKA OT
MAacchl I'py3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHune ycKOpeHHs CBOOOIHOTO MaJICHHUS.

o

Pa3gen 3. DiieKTpoMarHuTHOE 10Jie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.
ONEKTPOMarHuTHOE II0JI€. JIEKTPOMAarHWTHble BOJHBL. (CBONMCTBAa 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 37eKTpOMarHuTHBIX BOJIH. VCIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBS3H.
DnexTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BonHoOBbIE cBoOlCTBa CBETA.
Jemoncmpauuu.
1. CgsoiicTBa 3/1€eKTPOMArHUTHBIX BOJIH.
2. BonHoBbIe CBOICTBa cBeTa.
Jlabopamopmusie pabomot u onvimol.
1. M3yueHue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOILbIO MOOMIIBHOTO Tee(oHa.
Pa3gen 4. Ctpoenne aTtoma 1 aTOMHOT0 siipa. McnoJib30BaHue 3JHepPIruy aTOMHBIX sijiep
OmnbiTel Pe3epdopna u miaHerapHas mozaenb atoMa. Mogens atoma bopa. Mcenmyckanue u
MIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.
PaguoaktuBHOCTh. Anbda-, 6era- U ramma-uziaydyeHus. CtpoeHue atoMHoro siapa. HykiaoHHas
MOJIENb aTOMHOTO szipa. M3oronsl. PagnoakTuBHble npeBpamenus. llepron nonypacnana aToMHBIX sLIEp.
SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAaCCOBOTO YMCEI. DHEPTUS CBA3H aTOMHBIX
saep. CBsI3b Macchl ¥ S)HEPruM. Peakuuu cuHTe3a U nesieHus saep. Mcrounuku sHeprum ConHIa v 3BE3.
AnepHas sHepreTuka. JIeiCTBUSA paJUOAKTUBHBIX U3JIyYEHUIN Ha KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTphl U3JIydeHUs U MOIJIOIIECHHUS.
CrieKTphl pa3aMyHbIX T'a30B.
CnekTtp Bomopoaa.
Habmionenue TpekoB B kamepe Buibcona.
Pabota cuérunka HOHU3UPYIOIUX U3TYYESHUH.
Perucrpanus nznydeHus NpupogHBIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopmusle pabomot u onvimol.
1. HaGmroneHue CIUIOMIHBIX U JTMHEWYATBIX CTIIEKTPOB U3ITYYCHHUS.
2. HccnenoBaHwe TPeKOB: M3MEPEHHWE DHEPrHHM 4YacTUIBI IO TOPMO3HOMY myTH (1Mo
dororpadusim).
3. H3mepenne paanoakTUBHOTO (poHa.

ok wnPE



IToBTOPUTENBHO-00001IAOIIMIA MOTYJIb.

[ToBTOpHUTENBHO--0000IIAOIMI  MOAYJIb TPEAHA3HAUEH Il CHCTeMaTH3alud M 0000IICHUS
MIPEAMETHOTO COJICP)KAHUS M OTBITa JEATCIHHOCTH, MPUOOPETEHHOTO MPHU H3YyYEHHWH BCErO Kypca
¢u3MKM, a Takxke IS TMOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY OJK3aMEHY IO (QHU3UKE s
o0yyaromuxcs, BEIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

[Ipyn u3ydeHnHu AAHHOTO MOAYJS PEATM3YIOTCS M CHUCTEMATH3UPYIOTCS BHJIBI JIEATECIBHOCTH, Ha
OCHOBE KOTOPBIX OOECICUMBACTCS JOCTIIKEHHE TMPEAMETHBIX M METaNpPEIMETHBIX IUIAHUPYEMbBIX
pe3ysbTaToB 00y4eHus, GOopMHUpYyeTCS €CTECTBEHHOHAYYHAsI TPAMOTHOCTh. OCBOCHHE HAyYHBIX METOJIOB
WCCIICIOBAHUS SIBIICHUI MPHUPOJIBI U TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSCHATH (DU3UYECKHE SBICHUS,
MIPUMEHSS TTOJyYeHHBIE 3HAHUsI, peIaTh 3aJ]a4¥, B TOM YHCJIC KAUeCTBEHHBIC U SKCIICPUMEHTAIbHBIC.

[IpuHIMIIMATBEHO NEATEIbHOCTHBIN XapaKTep JAaHHOTO pasjelia pealn3yercs 3a CYET TOTO, UYTO
00yJaroIuecs BRIMOJHSIOT 331aHHS, B KOTOPBIX MM IPEIaraeTcs:

HAa OCHOBE IOJIYYCHHBIX 3HAHWI pPACIIO3HABATH W HAYYHO OOBSCHATH (DM3MUECKUE SIBIICHUS B
OKPYJKAIOIIIeH MPUPOJE W TOBCEAHEBHON >KM3HU; HCIIOIH30BaTh HAy4YHBIC METOABI HCCIICIOBAHMS
(UBUYECKUX SIBICHHH, B TOM YHUCJE JUIS MPOBEPKHU THIOTE3 U TOJYYCHHS] TEOPETHUYECCKUX BBIBOJIOB,
OOBSICHSITh HAyYHBIE OCHOBBI HAMOOJIeEe BAXKHBIX JOCTHIKEHUI COBPEMEHHBIX TEXHOJIOTHH, HalpuMep,
MIPAKTUYECKOTO HCITOJIb30BAHUS PA3IUYHBIX MCTOYHHKOB 3HEPTHM Ha OCHOBE 3aKOHA MPEBPAICHUS U
COXpaHEHHs BCEX M3BECTHBIX BUIOB SHEPTHH.

HJIaHI/IpyeMLIe pe3yabTaTbl U3YyUCHUS yqeﬁﬂoro nmpeamera

Wzydenne Qu3nku Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANPABIECHO HAa JOCTIKEHHE
JIMYHOCTHBIX, METANpPEeIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB.
B pesynbrate mzydeHus (Gpu3MKM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs Y 0OyYaroLIerocs

OyyT cpOpMUPOBAHBI CIICTYIONTUE JIMYHOCTHBIE PE3YJIbTAThI B YaCTH:

e 1) NaTPHOTHYECKOI0 BOCITUTAHMSI

® - [IPOSIBJICHHE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKOM (pu3nueckoil HayKu,

® - [IEHHOCTHOE OTHOILIEHHE K JOCTHKEHHUAM POCCUMCKUX YUEHBIX--(DU3UKOB,;

e 2) rpa:kIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI

® - TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYXICHUN OOMIECTBEHHO 3HAYUMBIX M 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN (DU3HKH,

® - OCO3HaHHWE BAKHOCTU MOPAJIHHO--3THUECKUX MPUHITUIIOB B ICATEIEHOCTH YIEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHMS

® - BOCHPHUSATHE ICTETUYECKUX KayecTB (PM3NYECKON HAyKHU: €€ rapMOHMYHOI'O IOCTPOSHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH,

e /) IEeHHOCTH HAYYHOTI'O MO3HAHUSI

® - OCO3HAHHE IIEHHOCTU (U3NYECKOH HAyKH KaK MOIIHOIO MHCTPYMEHTa IMO3HAHMUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJOTHH, BaJKHEUILEH COCTABIISIOIIEH KyIbTYpHI,

® - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEIOBATENbCKON IeITENbHOCTH;

e 5) ¢popMupoBaHus KyJbTYPhI 310POBbS H YMOIMOHATBLHOTO 0J1aArOMOJIYy YN

® - OCO3HaHME IIEHHOCTH Oe30macHOro obpas3a >XU3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHpE,
BOXHOCTH NpaBUJ O€30MacHOr0 TMOBEACHUS Ha TPAaHCHOPTE, HAa JOPOrax, C 3JIEKTPUUYECKUM H
TETUTOBBIM 000PYAOBAaHUEM B JOMAITHUX YCIIOBHUSX;

e - c()OpMHUPOBAHHOCTH HaBBIKA peduIeKCHUH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOIo K€ IpaBa
y Ipyroro 4eyioBeKa;

e 6) TPY10BOr0 BOCIIUTAHMSA:



e - AKTHBHOE Yy4YacTHE B pEIICHHU MNPAaKTUYeCKUX 3aaa4 (B paMKax CceMbH, 00pa3oBaTeIbHOU
OpraHM3aluM, TOpoJa, Kpas) TEXHOJOTHYECKON U COLMALHON HAIPaBICHHOCTH, TPEOYIOUIUX B TOM
yucie U GU3NYECKUX 3HAaHWUH;

® - MUHTEpEeC K MPAKTUIECKOMY M3yUYCHHUIO MPO(ECCHid, CBI3aHHBIX C (PUUKOIA;

e 7)3KOJIOTHYECKOT0 BOCIUTAHMUS

e - OpUEHTalUs Ha NpPUMEHEHHe (U3NYECKUX 3HAHUM Ui pelleHus 3aJad B 00JacCTH OKpPY KaroLIeH
Cpebl, IJIAHUPOBAHUS MIOCTYIIKOB U OLIEHKU MX BO3MOXHBIX OCIEACTBHM JJIsi OKPYKAIOIIEH Cpebl;

® - OCO3HaHHE II0OATBHOTO XapaKTepa FIKOJIOTUIECKUX MPOOIIEM U ITyTeH UX pelIeHus,

e 8) amanTanuM K U3MEHSIIOUIMMCSI YCJIOBHSIM CONHAILHOI W MPUPOIHOI Cpebl:

® - NOTPeOHOCTh BO B3aUMOJEWCTBUU IPU BBHINOJIHEHUU HCCIEIOBAaHUH U IPOEKTOB (PU3UUECKOM
HANpaBJICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

® - [IOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTHUECKYIO eI TeIbHOCTb,

e - 1oTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHWUH, B TOM 4uCiIe (OPMYIMPOBATH WACH, MOHSITHUSA,
TUIIOTE3bI O (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

e - OCO3HaHue J1e(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH (DPU3UKH;

® - [IJJAHUPOBAHHUE CBOETO Pa3BUTHSI B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUIA;

® - CTpeMJICHHE aHAIM3MPOBATH W BBISBIISATH B3aWUMOCBS3H MPHUPOJIBI, OOIIECTBA U AIKOHOMHKH, B TOM
YHCIIe ¢ UCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUM,;

® OIIEHKAa CBOMX JCHCTBUN C y4€TOM BIUSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOKHBIX TJIOOAIBHBIX
OCJIEICTBUM.

MeTanpeamMeTHblie pe3yabTaThl

B pesynbrare ocBoeHHsI mporpaMMbl Mo (U3UKE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHHs y
oOydaromierocss  Oynyt  chopmupoBaHbl MeTalnpeIMeTHble  pe3yJbTaThl, BKJTIOYAIOIIHE
MO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBbIC NEHCTBHS, KOMMYHHKATHBHBIE YHUBEPCAIbHBIC y4eOHBIC
NENCTBUS, PEryJISITUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUSL.
Ilo3naBaTe/bHBbIC YHMBeEPCAJIbHbIE Y4eOHbIe 1eiCTBUS
ba3oBble JJjoruueckue 1eMcTBUS .

® BBISIBIISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC TIPU3HAKH O0BEKTOB (SIBIICHUIA);

® YCTaHaBJIMBATh CYIIECTBCHHBIM TMPHU3HAK KiIacCU(UKAIMU, OCHOBaHMS JUIsi O0O0OIIEeHUS U
CpaBHEHUS;

® BbBIBIATH 3aKOHOMEPHOCTH W TPOTHUBOpPEUMs] B paccMaTpuBaeMbIX (pakTax, JaHHBIX H
HAOIIOICHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBICHUSM;

(] BBIABJIATH HpI/ILII/IHHO--CJ'IC)ICTBeHHBIG CBs3H HpI/I I/ISYLICHI/II/I (1)I/ISI/I‘ICCKI/IX SIBJ'IGHI/II\/'I 158 HpOHGCCOB,
JenaTb BBIBOABl C HCIOJB30BAHMEM JEAYKTHBHBIX M WMHIYKTUBHBIX YMO3aKIJIIOUEHHUH,
BBIABHUTATHb TUIIOTE3bI O B3ANMOCBS3AX (1)I/I3I/I‘I€CKI/IX BCJINYMH,

® CaMOCTOSITENILHO BBIOMpATh CIOCOO pelieHuss yueOHOW (u3nveckoil 3amadyn  (CpaBHEHHE
HECKOJIbKMX BapUaHTOB PEIICHHs, BEIOOP HanOoJiee MOIXOIAIIETO C YUETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccieaoBarejibCckue AecTBUS.

® JCIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEILCKU HHCTPYMEHT TIO3HAHUS;

® T[POBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXHBIA (QU3NUYECKUil
AKCIIEPUMEHT, HEOOIBIIIOE UCCeT0BaHNE (PUBNUECKOTO SIBIICHUS;

® OIEHMBaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POpPMAIUIO, IMOJYYEHHYI0 B XO7e
HCCIeA0BaHUs WM SKCIIEPUMEHTA,

® CcamMOCTOSATEIhHO (hOpMyIHUpPOBaTH O0OOIIEHUS W BHIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIOEHH, ONBITA, UCCIIENOBAHUA,

® TPOTHO3UPOBATh BO3MOXKHOE JajbHEHINEe pa3BUTHE (U3UIECKUX TIPOIECCOB, a TaKkKe
BBIIBUTATh MIPEMONIOKEHUsI 00 UX PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTAX.

Padora ¢ nnpopmanmeii:

® TIPUMEHSTH PA3TUYHBIE METO/IbI, HHCTPYMEHTHI U 3aIPOChl IPU MOKMCKE U 0TOOpe MH(pOpMaIUH

WU JaHHBIX C YYETOM MPEJIOKEHHON yueOHOM (hu3nUecKoi 3a1a4u;



aHAJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh UH(OPMAIMIO PA3TIHMYHBIX BHIIOB U
(dhopM TpeICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTHUMaJbHYIO (OpMy TpeACTaBICHHS HUHPOpPMALUU |
WLTIOCTPUPOBATh PElIaeMble 33aa4l HECIOKHBIMUA CXeMaMH, AUarpaMMaMy, WHOU rpadukoil u
UX KOMOMHAIMSMHU.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B X0lIe OOCYXIeHHsS y4eOHOro marepualia, pe3y/bTaTOB JIA0OPATOPHBIX pabOT W IMPOEKTOB
3aJaBaTh BOIPOCHI TI0 CYIIECTBY OOCYX/JIaeMOW TEMbI U BBICKA3bIBATh HJICH, HAIlCJICHHBIC Ha
peleHne 3aJauu 1 Moiep Kanue 01aroxenaTeaTbHOCTH OOICHHS;

COIOCTABJISITh CBOM CYXKIEHHS C CYXICHHSIMH JIPYTUX YYaCTHHKOB JUAOTa, OOHApYKUBATh
pa3IM4MUE U CXOJICTBO MO3ULINM;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U ITMCbMECHHBIX TEKCTaX;

nyOJMYHO MPEACTABJIATh PE3yJbTAThl BBIMOJHEHHOTO (DU3MYECKOro OmbiTa (IKCIICPUMEHTA,
UCCIICIOBAHMsI, IPOCKTA);

MOHMMAaTh ¥ HCIIOJB30BATh IMPEHMYIIECTBA KOMAHJHOW WM WHIMBHIYaJbHOH pPaOOTHI IPH
peleHIH KOHKPETHOW (PU3NYECKOM MPOOIIeMBI;

NPUHUMATh LIEJIM COBMECTHOM JIESTEIBHOCTH, OPraHU30BbIBATH JICHCTBUS MO €€ OCTIIKCHHUIO:
pacmpenensaTb poid, OOCYXIaTh MPOIECCHl W PE3yIbTaThl COBMECTHOM paboOThl, 0000IIaTh
MHEHHS HECKOJIbKUX JTHOICH;

BBITMIOJIHATh CBOIO YacThb pabOTHl, JOCTHrasi KadyeCTBEHHOTO pe3yjibTaTa II0 CBOEMY
HATPABJICHUIO U KOOPJMHUPYS CBOU JCUCTBUS C APYTUMH WICHAMH KOMaH/IbI;

OLIEHMBATh KAayeCTBO CBOETO BKJIaJa B OOMMH MPOIYKT IO KPUTEPHUSIM, CaAMOCTOSTEIBHO
c(OpPMYIIUPOBaHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbLHbIE yUeOHbIE AeiicTBUS
Camoopranusanms:

BBISIBJIATH MPOOJEMbl B JKU3HEHHBIX M YUYEOHBIX CUTyalMsX, TPEOYIOUIMX Jsl pelIeHUs
(bu3NIeCKUX 3HAHUH,

OPHEHTHPOBATHCS B PA3IUUYHBIX TMOAXOJAX MPUHATHS PEIICHUH (MHIUBHIYaTbHOE, MPUHSITHE
pELICHUS B IPYIINE, IPUHATHE PEUICHUI TPYIIION);

CaMOCTOSITENIbHO ~ COCTaBJISITh ~ JTOPUTM  pelIeHHs (PU3NYECKOM 3ajaud WM IUIaHa
UCCIIEIOBAaHMsI € Y4ETOM HUMEIOIMUXCA PECYypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh MPEIaracMble BAPUAHTBI PEILICHUN;

Jies1aTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CﬂMOKOHTpOJ’Ib, 3MOLMOHAJIbHBIA HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuIararh IiaH €€ U3MEHEHHS,

OOBSICHSTH PUYMHBI TOCTIOKCHUS (HEJTOCTHIKEHHS) Pe3yIbTaTOB JACATCILHOCTH, IaBaTh OLCHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTHBBI B JICATCIBHOCTh (B TOM YHCJIC B XOJ BBINOJHEHHS (DU3NUIECKOTO
UCCIICIOBaHMsI WIIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHMBIIMXCS CHTYaIlHH,
YCTaHOBJIEHHBIX OLUIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM,

CTaBUThH ce0sl Ha MECTO JPYroro 4yeioBeKka B XOJ€ CIOpa MM JAUCKYCCHHM Ha HAyYHYIO TEMY,
[IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYToro;

MIPU3HABATh CBOE MPaBO HA OMIMOKY MPH PEUIeHUH (PU3NYECKHUX 3a]a4 UM B YTBEPXKICHUAX Ha
Hay4HbIEC TEMBI M TAKOE K€ ITPaBO JPYToOro.

IMPEAMETHBIE PE3YJIBTATbBI

B pezynemame usyuenus Kypca ¢pusuxu 6 7 knacce:

Yuenux nayuyumcs:

paznuuath sBieHus (IudQy3us, TEIOBOE IBWKEHHE YAaCTHI[ BEIIECTBAa, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBIKEHUE, WHEPIIMs, B3aUMOJIEUCTBUE TeJ, paBHOBECHE TBEPABIX



TeJ ¢ 3aKpeIIEHHON OChbIO BpalleHUs, Mepeaya JaBiaeHHs] TBEPAbIMU TeJIaMH, KUJIKOCTSIMHU U
razamu, arMocepHoe JaBjeHHUE, IIaBaHHE TEN, MPEBPAIICHUS MEXaHUYECKOW SHEPruH) MO
OMHCAaHUI0O MX XapaKTEepHBIX CBOWCTB M HAa OCHOBE OMbBITOB, JIEMOHCTPUPYIOUIMX JAaHHOE
¢busnveckoe siBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHHUM B OKPYXAIOUIEM MHUpPE, B TOM
yrcae (pusnyeckue SBICHHUS B MPUPOJE. MPUMEPHl JABWKEHHUS C Pa3TUYHBIMU CKOPOCTSIMH B
KUBOM M HEXHUBOM NpUpoJe, HCHCTBHE CHIIBI TPEHHUS B TMPUPOAEC U TEXHUKE, BIIHSHHE
aTMoc(epHOro NaBieHUs Ha >KUBOW OpraHM3M, IUIaBaHUE PbIO, pplYaru B TeJe 4YeJOBeKa, MpU
3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B Y4eOHYIO, BBLICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3Haky) GU3NUECKUX SIBICHUMH;

OINMCHIBATh HW3yYEHHBIC CBOWCTBA TN W (U3MYECKHUE SIBICHUSA, HUCHONB3Yysd (usnueckue
BeJNIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTB,
CuJia YOPYroCTH, CHJIa TSXKECTH, BeC Tesla, CHia TPeHHUs, AaBicHue (TBEPIOro Tela, KUIAKOCTH,
rasa), BBITAJIKHMBAIOIIAsl CHJIA, MEXaHUYECKas paboTa, MOIIHOCTD, IIEY0 CHJIbI, MOMEHT CHJIBI,
KO3()(DUIMEHT TOJIE3HOTO JNCHCTBHS MEXaHU3MOB, KWHETUYECKAs U TOTCHIUAIbHAS YHEPTHs),
IpU ONMHMCAHUHM TPABWIBHO TPAKTOBAaTh (MU3WYECKUN CMBICT HCIOJIB3YEMbIX BEJIHYUH, WX
0003HAYECHUS U €IUHUIBI (PU3HUECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOLINE JAHHYIO
(bu3MYECKYIO BEIMYUHY C IPYTMMH BEJIMYWHAMH, CTPOUTH TpauKy U3y4EHHBIX 3aBUCUMOCTEN
(U3HYECKUX BEIIMYUH.

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUECKHe SBICHHUS M MPOLECCHl, MCIONB3YS IMpaBUIia
cioxeHus cuit (BIOJIb OTHOW TIPsIMOH), 3akoH ['yka, 3akoH [lackais, 3akoH ApxuMea, paBuiio
paBHOBecus pbidara (00Ka), «30J0TOE MPABHIO» MEXaHUKH, 3aKOH COXPAHCHUST MEXaHUYECKOM
SHEPruM, MpU OSTOM JlaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA M 3alUCBIBATh €0
MaTeMaTHYeCKOE BBIPAKECHUE;

OOBCHATH MOHATHS: GU3NYECKUE U XUMUYECKUE SBJICHHS, HAOIIOICHHIE, SKCTIEPUMEHT, MOJIEIb,
TUIOTE3a, €AUHUIBI (PU3MYECKUX BEMYHH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BEIIeCTBa
(TBEpIOE, *KMIKOE, ra3000pa3HOe), MEXaHUYECKOE JBIKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
NpsSIMOJIMHEHHOE),  TPaeKTOpWs, paBHOJACHCTByIoINas cuia, Jaedopmanus  (ympyrad,
TUIACTUYECKas), HEBECOMOCTh, COOOIMIAIOIINECS COCY/IBI;

OOBSCHATh (PU3MYECKHE SIBJICHUS, MPOLECChl M CBOMCTBA T€J, B TOM YHUCIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa. BBIABIATh HPUUYMHHO--CIIEICTBEHHBIE
CBSI3U, CTPOHUTH OOBSICHEHNE U3 1-2 JOTMYECKUX MIaroB ¢ OMOpoi Ha 1-2 M3ydeHHBIX CBOMCTBA
(bu3nvecKuX SBIEHUH, GU3UUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

Yuenux nonyuum o3moorcnocms:

pemaTh pacu€THbIe 3a7adu B 1-2 NeicTBUSA, MCMONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckue BeIWYMHBI. Ha OCHOBE aHAJIM3a YCJIOBUS 3ajlaud 3alMChIBaTh KpPaTKoe YCIOBHE,
NOJICTABIATh (U3MUECKUE BEIUYMHBI B (OpPMYJIbl M TPOBOAUTH PacuéThl, HAXOIUTh
CIPaBOYHbIC JIaHHbIE, HEOOXOJIMMBbIE [UIsl pEIIeHHs 3a/ay, OLEHUBATh PEATHCTUYHOCTh
MOJTYYEHHON (PU3HUECKON BEJIMUMHBI,

pacrno3HaBaTh MPOOJIEMbl, KOTOPble MOXHO PEUIUTh MPH MOMOLIM (U3NYECKUX METOJIOB, B
OINUCAHUM HCCIICMOBAHUS BBIICIATH MPOBEPIEMOE MPEANookKeHne (TUmoTesy), pa3auyarh U
MHTEPIPETHUPOBATD MOJYUECHHBIN Pe3yNbTaT, HAXOJUTh OUIMOKU B XOJI€ OTBITA, JAETaTh BHIBOJIBI
II0 €T0 pe3yJibTaTam,

MIPOBOJIUTH OMBITHl MO HAOMIOJNEHHIO (PU3MUECKUX SBICHUN MM (DU3MYECKHX CBOWCTB TeI:
(dbopMyIHpOBaTh TpPOBEpsSEMbIe MPEANONOKEHHUs, COOMPaTh YCTAHOBKY M3 IPEII0KEHHOTO
000py/10BaHus, 3alIUCHIBATH X0/ OMbITa U (POPMYIHPOBATH BHIBObI;

BBIMOJIHATh MpPSMble HM3MEpPEHHsI PACCTOSHHs, BpPEMEHM, Macchl Tella, O0bEMa, CHIIBI H
TEMIIEpPaTyphl C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBHIX MPUOOPOB, 3aMCHIBATH MOKA3AHUS
puOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOANTH HCCIIEJOBAaHHE 3aBHUCHUMOCTH OJHON (U3MUECKON BENWYMHBI OT Jpyrod c
UCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHHH (3aBUCHMOCTH MYTH PaBHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHHU JIBIDKEHUS Tella, CHJIbl TPEHMs CKOJBKEHHs OT Beca Tela, KadecTBa 00pabOTKH
MOBEPXHOCTEN TEJ M HE3aBUCHMOCTH CUJIbI TPEHHUS OT ILIOMIAAN CONPUKOCHOBEHUS TEJl, CHJIIBI



YOPYTOCTH OT YAJIMHEHUS MPYXKUHBI, BHITAIKUBAIOIICH CUIIBI OT 00BbEMA MOTpYyKEHHON YacTH
Tela W OT IJIOTHOCTH HUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJ0, YCIOBHUM IUIABaHUsS TEJ, YCIIOBUH PaBHOBECHS phlyara U OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4EOHOTO HCCIEIOBaHMSA, COOMpPATh YCTAHOBKY M BBITOJIHSATH
U3MEPEHUus, CIeAysl TPEAJIOKEHHOMY IUIaHy, (HUKCHpPOBAaTh pPE3yNbTaThl MOTYyYCHHOU
3aBUCHUMOCTH (PU3UYECKMX BEJIMYMH B BHJIE MPEAJIOKEHHBIX TaOnul U TpaduKoB, [eiaTh
BBIBO/JIBI [10 PE3YJIBTATAM MCCIICIOBAHUSA;

MPOBONUTH KOCBEHHBIC U3MEpEeHUsT (PU3MYECKUX BEIMUYUH (MUIOTHOCTH BEIIECTBA JKUAKOCTH W
TBEPAOrO Tejla, CWJIA TPEHMsS CKOJIBKEHHMs, MAaBICHUE BO3AyXa, BBITAJKHUBAIOLIAs CHUIIA,
JNCHCTBYIOMIAs Ha TIOTPYKEHHOE B JKHIKOCTh Telo, KOA(D(HUIMEHT NOJE3HOTO ACUCTBUS
MPOCTBIX MEXAHHU3MOB), CIICAYS MPEIIOKECHHON WHCTPYKIIMU: MPU BBITOJIHECHUN H3MEPEHHN
coOupaTh FIKCIEPUMEHTAILHYIO YCTAHOBKY U BBIUUCISATH 3HAUEHHE UCKOMOW BEJIMYUHBI,
coOII0AaTh MpaBuiia TEXHUKHU 0€30MacHOCTH IpU padoTe ¢ 1a0opaTOpHBIM 000PYIOBAHUEM;
yKa3bIBaTh IMPUHLMIIBI JAEHCTBUSI NPUOOPOB M TEXHUUYECKHUX YCTPOWMCTB. BEChl, TEPMOMETD,
JTUHAMOMETp, COOOIIAIONINeCs] COCYbl, O0apoMeTp, pblyar, MOABMKHBIN U HETIOABM)KHBIN OJIOK,
HAaKJIOHHAs [IJIOCKOCT;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS W3YYCHHBIX MPHOOPOB M TEXHHUUECKHUX YCTPOHCTB C
omopod Ha wuX onucaHus (B TOM 4YHCIE. TOALIMIHUKK, YCTPOWCTBO BOJOMPOBO/A,
THJIPABJIMYECKUI MPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), HCIOJIb3Ys
3HaHUA O CBOWMCTBAaX (DU3MUECKUX SBICHUH U HEOOXOoAMMbIE (U3MUYECKHE 3aKOHBl H
3aKOHOMEPHOCTH;

NPUBOJIUTH NMPUMEpPbl (HaX0AUTh UH(OPMAIIMIO O MPUMEpPax) MPAKTUYECKOrO HMCIOJIb30BAHHS
(bu3MYeCKUX 3HAHUN B MOBCETHEBHOM JKU3HM sl oOecriedeHusi 6€30MacHOCTH MpU 0OpaIieHuu
¢ npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAaHEHUS 3/I0pPOBbS U COOJIIOJEHUS HOPM
9KOJIOTUYECKOIO ITIOBEJICHUS B OKPYKAIOLIEH CPELE;

OCYIIECTBIISITH OTOOP MCTOUYHUKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBHU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUNM M NYTEM CpaBHEHUS pa3IMYHbIX
MCTOYHHUKOB BBIJENIATh MH(OPMAIMIO, KOTOpasi ABISETCS MPOTHMBOPEYMBON HIIM MOXKET OBbITH
HEJIOCTOBEPHOM;

UCTOJb30BaTh IPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO--TIONYJSIPHYIO JIUTEparypy
(GU3NYECKOTO COAEp)KaHUs, CIPAaBOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT, BialeTh
npuéMaMM KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMAIUU U3 OJHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHBIE KpaTKWE MHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBe 2-3
MCTOYHHUKOB MH(pOpMAIK (GU3UIECKOTO COJACpKaHUs, B TOM YHUCIe MyOJINYHO JeslaTh KpaTKue
COOOIIEHNsI O pe3yibTaTaXx MNPOEKTOB WM Y4YEeOHBIX HCCIIEOBAaHUM, MPHU 3TOM TI'PaMOTHO
WCIIOJIb30BaTh U3YYEHHBIM MOHATHIHBIN anmapaT Kypca (QU3UKH, COPOBOXAATh BBICTYIUICHHE
Mpe3eHTalNEN;

IIPU BBIMOJIHEHUH YUEOHBIX MPOEKTOB U UCCIIEIOBAaHUM pacrpenensiTh 00I3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMHU 3a/1a4aMH, CICAUTh 32 BBINOJHEHUWEM IUIaHA JIEHCTBH,
aJIecKBaTHO OIICHMBATh COOCTBEHHBI BKJAJ B JEATENIBHOCTh TIPYMIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

B pesynomame uzyuenus Kypca puzuku ¢ 8 knacce:

Yuenux nayuumcs:

pa3nuuaTh sSBJICHHS (TEIJIOBOE paclIMpPeHUE U CHKaTHe, TeIlonepeiada, TeIIOBOE PaBHOBECHE,
CMauyuBaHME, KalWIUIPHBIE SBJICHUS, UCTIApEHUE, KOHJCHCAIM, TUIABICHUE, KPUCTAIUTU3AIH
(oTBepaeBaHuE), KUINEHHWE, TeIulonepeaaya (TeIIONpPOBOAHOCTh, KOHBEKIHS, HW3JIy4CHHE),
MPSIMOJIMHEHOE pacHpOCTpaHEHUE, OTpaXEHHE U TPEJIOMIICHHE CBETa, IOJHOE BHYTpPEHHEE
OTpakKCHHE CBETA, pa3jioKeHHE Oesloro CBeTa B CHEKTP U CJIOXKEHHE CIEKTPalIbHBIX IIBETOB,
JUCTIEpCUsl CBETA, AIEKTPU3ALNA TeN, B3aUMOAECUCTBHUE 3apsiOB, ACUCTBHS AIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJEICTBHE MArHUTOB, JEHCTBME MarHUTHOIO MOJS Ha



HPOBOJHHK C TOKOM, 3JIEKTPOMAarHUTHAasl MHIYKIHS) 110 ONHCAHUIO X XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3MUECKOE SBJICHUE;

pacro3HaBaTh NPOSIBIICHUE H3YYCHHBIX (DPU3MUYECKUX SBICHHM B OKpYXKAalOIIEM MHpPE, B TOM
qucie Gpu3nuecKue siBIeHHs B IPUPOJE. MOBEPXHOCTHOE HATSKEHNE U KAlUJUIIPHbIE SIBJICHUS B
IPUPOJE, KPUCTAILIBI B IpUpoe, udnydeHue ConHua, 3aMep3aHue BOAOEMOB, MOPCKUE OpU3HI,
oOpa3oBaHME pOCHI, TyMaHa, WHEs, CHera, OJCKTPUYECKHe sABICHHS B arMmocdepe,
IEKTPUYECTBO JKHUBBIX OPraHM3MOB, MAarHMTHOE Iojie 3eMid, Jpeild MomocoB, poib
MarHuTHOTO HOJS JUISL JKU3HUM Ha 3emie, MOJSApPHOE CUSHHUE, IPU 3TOM IEpEeBOJIUTH
NPaKTHYECKYI0 3aqadyy B y4eOHYIO, BBIICHSATH CYIIECTBEHHbIC CBOMCTBa (IPU3HAKH)
(bU3NIECKUX SIBIICHUI;

ONMCHIBATh W3yYEHHBIC CBOWCTBA TeN M (U3UYECKUE SBJICHHUS, HUCIONB3YS (U3NUYECKHE
BCJIMYMHBI  (TeMIlepaTypa, BHYTPEHHsISI DHEPrHs, KOJMYECTBO  TEIUIOTHI,  yJAeJbHas
TEIUIOEMKOCTh BEIIECTBA, y/elbHas TEIUIOTa IJIaBJIEHHs, YAeIbHAas TEIIoTa IapooOpa3oBaHus,
yllenbHas TeIUI0Ta CrOPaHus TOIIMBA, KOA(QGUIMEHT NOJIE3HOI0 JeHCTBUS TEIJIOBOM MallluHBbI,
OTHOCHUTEJIbHAS BJIAXXHOCTb BO3/yXa, JJIEKTPUUECKUH 3apsijl, CHUJla TOKA, 3JIEKTPUUYECKOE
HanpsDKEHUE, CONPOTHUBICHHE NPOBOJHHKA, YIEIbHOE COMPOTUBICHUE BEIIECTBa, pabdoTa H
MOIIHOCTB 3JIEKTPUYECKOTO TOKA), IPU OMUCAHUH MPABUILHO TPAKTOBATH (PU3UYECKUN CMBICI
UCIOJIb3yEMBbIX BEJIMYMH, 0003HAYEHUS U €IMHUIIBI PU3MUECKUX BEITMUUH, HAXOAUTh (GOPMYIIbI,
CBS3bIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEJIMYMHY C APYTMMHU BEJIMYMHAMM, CTPOUTH Ipauku
M3YYEHHBIX 3aBHCUMOCTEH (PU3MUECKUX BEITHYHH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (PU3MYECKHE SBICHHMS M IPOLIECCH, UCIOJIb3YS OCHOBHbBIE
MIOJIOKEHUST ~ MOJIEKYJISIPHO--KUHETUYECKOM ~ TEOpUHM  CTPOEHMsI  BELIECTBA,  HPHUHIIMI
CYIEPIIO3UIMHU ToJiel (Ha KaueCTBCHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma aist
yyacTka menu, 3akoH JDxoyns—JIeHna, 3akOH COXpaHEHMs SHEpruM, IpU STOM JaBaTb
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (hPU3MYECKHE MPOLECChl U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CUTyalui
IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH MPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHUe U3 1-2 JOrMYecKHX IaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOICTBA (PH3MUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

HCIIOJIb30BaTh MOHSTHS. Macca U pa3MeEpPbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHMSI BELIECTBA, KPUCTAUIMYECKHE W aMOpQHbIE Tela, HACHILEHHBIA U
HEHACBILIEHHBIA Tap, BIAXKHOCTb BO3/yXa, TeMIepaTypa, BHYTPEHHSISI DHEPIUs, TEIUIOBOU
JBUTATEb, JJIEMEHTApHBIN JJIEKTPUYECKHUM 3apsijl, 3JIEKTPUYECKOE IIO0J€, MPOBOJHUKH H
IUSJCKTPUKU, TIOCTOSIHHBIM AJIGKTPUUYECKUIl TOK, MAarHuTHOE Tojie, OJIM30PYKOCTh H
JAJIbHO30PKOCTb.

Yuenux nonyuum eo3mooicnocmo:

pemiaTh pacu€THble 3a7jauu B 2—3 JEMCTBUSA, UCHOJB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE
(¢u3nyeckre BEIMYMHBI. HA OCHOBE aHajM3a YCJIOBHS 3a/ayd 3alUChIBATh KPaTKOE YCJIOBHUE,
BBISBJISITH HEAOCTAaTOK JAHHBIX JJIS pelIeHus 3a/Jadyd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoO0XoAUMBIE JUIsl €€ pelIeHHs, NMPOBOAUTH PacuéThl U CPaBHHUBATH IOJTYYEHHOE 3HAuCHHE
($u3n4ecKoil BETUYMHBI C U3BECTHBIMU JaHHBIMU,

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXKHO pPEIIUTh MPH MOMOUIM (PU3HUYECKUX METOJIOB,
UCIIOJIb3YSl OIMCAHUE MCCIIENOBAHUSA, BBIIACIATH IPOBEPSIEMOE IMPEANOIOKEHUE, OLCHUBATDH
MPaBWJIBHOCTH MOPSI/IKA MPOBEACHUS UCCIIEIOBAaHUS, JIeNaTh BHIBO/IBI,

MIPOBOJIUTH OMBITHl MO HAOMIONCHHUIO (U3UUECKUX SBICHUN MM (U3UUYECKUX CBOMCTB Tel
(kamuIUIApHBIC SBJICHUS, 3aBUCHMOCThH [ABJICHHS BO3JIyXa OT €ro o0bEMa, TEeMIEpaTyphl,
CKOPOCTH TIpollecca OCTBIBAaHUSI W HarpeBaHWsl MNpU U3IYyYEHUH OT IBeTa H3JIydaromen
(mornomiaromiell) MOBEPXHOCTH, CKOPOCTh HWCMAPEHHsS BOABI OT TEMIEpPATyphbl XHIKOCTH H
Iioniaan €€ MOBEPXHOCTH, NPSMOJIMHEHHOE paclpOCTpaHEHUE CBETA, pasjokKeHue OeIoro
CBETa B CIIEKTp, M3Y4YEHHE CBOMCTB H300pa)k€HUs B IIJIOCKOM 3€pKaje U CBOWCTB
n300pakeHusl IpeaMeTra B coOMparolled JMH3e, SJeKTpU3alus Tell U B3aUMOACHCTBUE
ANEKTPUYECKUX 3apsIIOB, B3aUMOAECUCTBUE MOCTOSHHBIX MarHUTOB, BU3yalW3alusl MarHUTHBIX
10JIEN TIOCTOSTHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOIO I0JI HA MPOBOJHUK C TOKOM, CBOMCTBa



ANIEKTPOMArHuTa, CBOMCTBA  OJJIEKTPOJBHIATENsl IOCTOSHHOTO TOKa):  (OPMYJIHPOBATH
IpOBEpsAEMBbIE TPEAINOIOKEHHs], COOMpPaTh YCTAHOBKY M3 IPEUIOKEHHOIO O0OpYAOBaHMUS,
OIUCBIBATH XOJ1 OMBITAa U (POPMYJINPOBATH BHIBOJIBI;
BBIIIOJHATh IPSIMBIE W3MEPEHHUSI TEMIIEPATyphbl, OTHOCHUTEIBHOM BIIAXKHOCTH BO31yXa, CHJIBI
TOKa, HAINpPSDKEHUS C HCIOJB30BAHMEM AaHAJOTOBBIX MPUOOPOB M HATYMKOB (PUIUUECKUX
BEIIMYMH, CPABHUBATH PE3YJILTAThl U3MEPEHUH ¢ YUETOM 3aJaHHON aOCOFOTHON MOTPENTHOCTH;
MPOBOJUTH HCCIEJIOBAaHHE 3aBHUCHUMOCTH OJHON (DU3MYECKOH BEIMYMHBI OT JPYrol c
UCIIOJIb30BAHUEM MPSMBIX H3MEpeHHi (3aBHCUMOCTb CONPOTUBIICHHS IPOBOJHUKA OT €ro
JUIMHBI, IUIOLIAIN TOIIEPEYHOr0 CEYEHHs U YACIBbHOTO CONPOTUBIICHHS BELIECTBA IIPOBOJHUKA,
CWIBl TOKa, MAYILErOo 4Yepe3 IPOBOAHMK, OT HAIPSDKEHHWS Ha INPOBOJHUKE, MCCIEIOBAHUE
MOCJICAOBATEIBHOTO M MApaJUIeIbHOTO  COCIUHEHWH  MPOBOJHHMKOB).  IUIAHUPOBATh
UCCIIeIOBaHKNE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUsI, CIeIys IPEJI0OKEHHOMY IUIaHYy,
(buKcupoBaTh pe3yabTaThl MOJYYEHHOHM 3aBUCUMOCTH B BMJE TaONUIl M TpauKOB, HenaTh
BBIBOJIBI 110 PE3yJIbTaTaM HUCCIIEIOBaHUS,
HPOBOJUTH KOCBEHHbBIC M3MEpeHHsI (pU3NUECKUX BeMM4HH (yIeibHas TEIIOEMKOCTh BELICCTBA,
CONPOTHBJICHHE MPOBOJHKMKA, Pab0Ta ¥ MOIIHOCTh DICKTPUYECKOrO TOKA): IUIAHUPOBAThH
U3MEpeHusi, COOUPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIIEYs PEAJIOKEHHON HHCTPYKIUH, U
BBIYUCIISTh 3HAUEHHUE BEJIMYMHBI,
® [IPOBOJUTH NPU HEOOXOAMMOCTH CEPHUIO NPSAMBIX W3MEpPEHUH, ONpeNesisl CpeHee 3HaYeHHE
u3MepsieMoil BennuuHbl ((POKyCHOE paccTosiHuEe cOOMparolIeil JIMH3bI), 000CHOBBIBATh BHIOOP
criocoba u3MepeHus: (M3MEpPHUTENIBHOTO MpUOOpa), TOUCUHBI MCTOYHHK CBETA, JIyd, TOHKas
JIMH33,
co0JIr01aTh MpaBUiIa TEXHUKH O€30M1acCHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000py10BaHHUEM,;
XapaKTepu30BaTh NPUHLUIbBI JCHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONOpOi Ha WX omucaHusi (B TOM YHCIIE. CHCTeMa OTOIUICHHS JIOMOB, TMIPOMETp, MapoBas
TypOHMHa, aMIepMeTp, BOJIBTMETP, CUETUUK DIICKTPUUECKON DHEPTUH, AIIEKTPOOCBETUTEIHHBIC
npuOOpkl, HarpeBaTelIbHbIC 3JICKTPONPUOOpPHI (MpUMEpbl,) OYKH, Hepuckomn, Qoroamnmapar,
ONITUYECKUE CBETOBOJBI, CIEKTPOCKOI,, JJIEKTPUYECKHE MPEIOXPAHUTEIH, DIIEKTPOMATHUT,
ANIEKTPOBUraTEb MOCTOSHHOTO TOKA), UCTIONB3Ys 3HAHHUS O CBOMCTBAX (PU3NYECKUX SBICHHH
1 HeoOXoauMble (PU3NYECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W M3MEpPUTENbHBIE MPUOOPHI MO CXeMaM U
CXEMATUYHBIM pPUCYHKaM (KHIKOCTHBI TEPMOMETpP, TEPMOC, TICUXPOMETP, THTPOMETP,
JIBUTAaTEe)Ib BHYTPEHHETO CTOPAHUS, 3JICKTPOCKOI, PEOCTAT), COCTABIIATh CXEMbI AIEKTPUICCKUX
L[eNeN ¢ MOCIEeI0BAaTENbHBIM U MapajlIeIbHBIM COCIUHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHBIE
0003HAYCHUS HIEMEHTOB JIEKTPUUECKUX 1IeTIeH;
NPUBOJIUTH MPHUMEpPHl (HaX0AUTh MH(OPMAIMIO O MPHMEpax) MPaKTUIECKOTO HCIOIb30BAHHS
(hU3MYECKUX 3HAHUHN B MIOBCEIHEBHOM XU3HU /I 0OecTiedeHus1 0€30MacCHOCTH MPHU 00paIlleHUN
¢ mpubopaMu M TEXHUUYECKHMHU YCTPOMCTBaMM, COXpaHEHUS 3/I0pPOBbS U COOJIOJECHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELIE;
OCYILECTBIATh MOMCK HH(pOpManuu (PU3NYecKkoro cojaepkaHusi B HTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAaHUM M TYTEM CpaBHEHMS JOINOJHUTENIBHBIX MCTOYHHUKOB BBIJEISATH
nHpOPMAIIKIO, KOTOPasi SBJISIETCS IPOTUBOPEUHBOM M MOKET OBITh HEIOCTOBEPHOH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKHM HW3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX TNPHUOOPOB W  TEXHOJOIMYECKMX IPOLECCOB MpH pelIeHHH y4eOHO--
MPAKTUYECKHX 3a/1ay, ONTUYECKHE CXEMBbI JJIsl MOCTPOCHHS N300paKeHUH B TNIOCKOM 3€pKaje U
cobuparoie TuH3E;
UCIIOJIb30BaTh TPU BBHIMOJIHEHUHM Y4YEOHBIX 3a/laHuil HAay4YHO--TIONYJSPHYIO JIUTEpaTypy
(u3MYECKOTO COJepKaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHeT, BlaaeTh
npuéMamMi KOHCIIEKTUPOBAHMUSA TEKCTa, MpeoOpazoBaHHs HH(POpPMAIMM M3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;
co3/laBaTh COOCTBEHHbIE MUCHbMEHHBIE U KpAaTKUE YCTHBIE COOOIIeHus, 060011ast nHpOpMaLnIo
U3 HECKOJIBKMX MCTOYHHKOB (PM3NYECKOTO COIEpKaHMsl, B TOM YHUCJE MyOJUYHO MPECTABIATh
pe3ysbTaThl MPOEKTHOM WM HCCIENOBATEIbCKON NEATEIBHOCTH, IIPH 3TOM TI'PaMOTHO



WCIIOJIh30BaTh W3yUYEHHBIN MOHSATHIHBINA anmapaTr Kypca (pU3UKH, CONMPOBOXKIATh BBHICTYIUICHUE
Mpe3eHTalKeN;

IIPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB M UCCIEAOBAHUM (PU3NYECKUX MPOLIECCOB PaCHpPEaACsaTh
00SI3aHHOCTH B TpPyNIe€ B COOTBETCTBUM C IIOCTaBJICHHBIMH 3aJa4aMH, CICIUTH 3a
BBITIOJIHCHUEM TUIaHA JEUCTBUM M KOPPEKTUPOBAThH €ro, aJ€KBATHO OLICHMBATH COOCTBEHHBIM
BKJIaJd B ACSATCIIBHOCTDH prnHBI, BBICTpaI/IBaTB KOMMYHI/IKaTI/IBHOC BSaI/IMOI[ef/’ICTBI/Ie, HpOSIBJISISI
TOTOBHOCTB pa3peniaTh KOH(QIUKTHI.

B pe3ynrvmame usyuenus Kypca ¢usuxu ¢ 9 Knacce:

Yuenux nayuumces:

OOBSACHSTH TOHATHS. CHUCTEMa OTCYETa, MaTepHaIbHAsl TOYKA, TPAEKTOPHS, OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBUJKCHUS, nedopMmarus (ympyras, IUTACTHYCCKAs), TpEHUE,
[IEHTPOCTPEMUTEIHPHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IEHTP TAKECTH, aOCOITIOTHO
TBEPJIOE TEJIO, IICHTP TSHKECTH TBEPOTO TEJla, PABHOBECUE, MEXAaHMYECKUE KOJICOAHMS 1 BOJIHBI,
3BYK, HHGPa3BYK M YJIbTPA3BYK, AJICKTPOMATHUTHBIC BOJHBI, IIKaJa 3JICKTPOMAarHUTHBIX BOJIH,
CBCT, CHGKprI I/ICHyCKaHI/ISI U IIOIJI0LICHUA, aﬂb(l)a-, 6€Ta- nu I‘aMMa-I/I?)JIy‘IeHI/ISI, HU30TOIIbI,
siIepHast SHEPTeTHKA,

pa3nuyath sBACHHA (paBHOMEPHOC U  HEPABHOMEPHOE MPSMOJMHEHHOE JBIHIKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBW)KCHHE, CBOOOJHOE TAJCHHE TEJ, PaBHOMEPHOE
JIBUKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE TE€J, PEaKTHUBHOE IBM)KEHHE, KOJeOaTelbHOe
JBIWKCHUE (3aTyXarollde W BBIHY)KICHHBIC KOJICOAHUs), PE30HAHC, BOJHOBOE JIBUYKECHHE,
OTpa)XK€HHE 3BYyKa, MPAMOJUHEHHOE pPACIPOCTPAHCHHE, OTPAKEHHE U IPEJIOMJICHUE CBETa,
MOJIHOC BHYTPEHHEE OTPAKCHHE CBETA, Pa3JIOKEHUE OCJIOro CBETa B CIEKTP M CIIOKCHHE
CHEKTPaJbHBIX IIBETOB, JUCIIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTH, BO3HHUKHOBCHHE
JMHEHYATOr0 CIEKTpa HM3JIYYCHHUS) 10 OMUCAHUIO MX XapaKTEePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE PU3NICCKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE WM3YYCHHBIX (M3MYCCKUX SIBICHUN B OKpYXaroiieM Mupe (B TOM
YUCJIC (bmnqecxne SABJICHUSA B Hpnpone: HpI/IJII/IBI)I 1 OTIIMBBI, IBUKXCHHUC IINIAHCT COJIHGLIHOI;'I
CUCTCMBEI, peaKTI/IBHOG ABUKCHUEC KHUBBIX OpFaHI/ISMOB, BOCHpI/ISITI/Ie SBYKOB JKUBOTHBIMH,
3eMIIETPSICEHHE, CEWCMHMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETa TeJl, ONTHUYECKHE SBJICHUS B
npupoje, OHOJIOTHYECKOe JEeHCTBHE BUAMMOIO, YIbTPA(QHOIETOBOIO W PEHTTEHOBCKOTO
U3IIy4EHUH, €CTECTBEHHBIM paJUOaKTUBHBIA (OH, KOCMUYECKHE JIy4H, pPaJIUOAKTUBHOE
I/I3J'Iy‘leHI/I€ HpI/IpOI[HI)IX MI/IHepaJ'IOB, I[Gf/iCTBHG paJII/IoaKTI/IBHI)IX I/I3J'IY‘-ICHI/II\/'I Ha OpFaHI/ISM
YeJI0BEKa), MPU 3TOM MEPEBOAUTH MPAKTUYCCKYIO 3a]auy B YUCOHYIO, BBIJCISATH CYIIICCTBCHHBIC
CBOMCTBA (MPU3HAKK) QUBNUCCKUX SBIICHHIA;

OMKCHIBATh HW3YYCHHBIE CBOICTBa Tel U (PU3NYECKUE SBICHHS, HCIOIB3Ys (U3HUECKUE
BCIIMYUHBI (CpGI[H?I?I U MI'HOBCHHAsA CKOpOCTI) TCJia HpI/I HepaBHOMepHOM JOBHUKXCHHNU,
YCKOpEHHE, TepeMelIeHre, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHMsI, CHJIa YIPYrOCTH, CHUia
TSDKECTH, YCKOPEHHE CBOOOJTHOTO TAaJCHHs, BEC Tela, UMIIYJIbC Tela, HMIYJIbC CHIIBI,
MexaHu4yeckas paboTa W MOIIHOCTh, TNOTEHIMAJbHAs DSHEPTruUs Tejia, MOAHATOTO Haj
MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS DHEPTUs CXKATOW MPYKWHBI, KHHETUYECKAs] SHEPTus,
ITI0JTHAasI MEXaHNYCCKasAa E)HepFI/Ifl, nepnogl 1 9acToTa KOJ'IG63HI/II>1, JJIMHA BOJIHBI, FpOMKOCTB 3By1<a
M BBICOTA TOHA, CKOPOCTh CBETA, MTOKA3aTe/b MPEJOMIICHUS CPE/Ibl), TP ONMHUCAHUH TPABUIBHO
TPaKTOBAaTh (DU3MUECKUN CMBICT HWCHONB3YEMBIX BEIUYUH, OOO3HAYCHHS W €IUHUIIBI
(bU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIIMYUHY C
JOPYTMMH BETUYUHAMU, CTPOUTH IPaQUKU U3yUYE€HHBIX 3aBUCUMOCTEH (pU3NUECKUX BEIHYNH,;
XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SBICHHUS W TPOIECCHI, HCIONB3YS 3aKOH
COXpaHeHI/IH BHepFI/II/I, 3aKOH BC@MI/IpHOFO TATOTCHUSI, HpI/IHHI/IH cynepnosnupm CHUJI, HpI/IHHI/IH
OTHOCUTENBHOCTH [ammies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHbI
OTpPa)XE€HHUS U TMPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOIO M MAaCCOBOTO YHCEN MpHU
SIIEPHBIX PEaKIUsiX, MPU dTOM JIaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA WM 3alHUCHIBATh €TO
MaATEMATHUYCCKOC BI)Ipa)KeHI/Ie;

OOBACHTH (PU3MYECKHUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHTYyaIlud
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIIATh MPUINHHO--CJICACTBEHHBIC CBS3U, CTPOUTH



00BsCHEHHE W3 2—3 JIOTMYECKUX IIAaroB ¢ ONMOPOW Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

Yuenux nonyuum eozmoorcnocme:

pemiaTh pacu€THbIC 3aaun (ONHUPAIOIINeCs Ha CHCTEMY U3 2—3 ypaBHEHHU), HCIIONIb3Ys 3aKOHBI
u (opMynbl, CBsA3bIBaromKMe (pU3MUYECKHE BEIMYHMHBI. Ha OCHOBE aHAIM3a YCIOBHS 3a7addl
3aIMCBIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTAOUINE WIM W30BITOUHBIC JTaHHBIC, BHIOMPATH
3aKOHBl M (OpPMyJIbl, HEOOXOOUMBbIE MJI pElleHHs], NPOBOAUTH pacuéTbl U OLICHUBATh
PEATTUCTUYHOCTD MOJIyYCHHOT'O 3HaUY€HUs (PU3HMUECKON BEITUYHMHBI,

pacro3HaBaTh IMPOOJIEMBl, KOTOPbIE MOXXHO pEIINTh MPU MOMOUIM (PU3HMUECKUX METOJIOB,
UCIOJb3Yysl ONHCAHUE MWCCIEAOBAHUS, BBLIENATH IPOBEPSIEMOE HNPEINONI0KEHUE, OLIEHUBATbH
NPaBUIBHOCTH TMOPSIKA TPOBEJACHHUS HCCIEAOBAaHMS, IENaTh BBIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

MIPOBOJIUTH OMBITHl 1O HAOMIONEHHUIO (PU3UUECKUX SBICHUH WM (U3NYECKUX CBOHCTB TeEJ
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXPAHECHUS SHEPTUM, 3aBHCUMOCTH IEpUOJA
KoJIeOaHUH MPYKXUHHOTO MasTHUKA OT MAacchl rpy3a U *KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb
OT AaMIUIMTYAbl MalbIX KojieOaHUil, HaOJIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB
U3JIYYCHHSI). CaMOCTOSTEIbHO COOMpATh YCTAHOBKY U3 M30BITOYHOrO Habopa o0OpyJOBaHHS,
OIMCBIBATH XOJI OTIBITA U €T0 PE3YJIbTaThl, POPMYINPOBATH BHIBOJIBI;

MPOBOJIUTH TPU HEOOXOTUMOCTH CEPHIO MPSMBIX H3MEPEHH, ONpeNeisisi cpenHee 3HaueHUe
U3MepseMOil BENMUYMHBI, OOOCHOBBIBATH BBIOOp croco0a wu3MepeHus: (M3MEPUTEIbHOrO
npubopa);

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTEH (PU3NYECKUX BEIMYHMH C WCIOIB30BAHUEM TPSMBIX
U3MepeHHii (3aBUCHMOCTb IyTH OT BPEMEHH IIPHU PABHOYCKOPEHHOM JIBI)KCHUH 0€3 HayaabHOU
CKOPOCTH, Tepuoja KOoJeOaHUl MaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HUTH). IJIAHUPOBATH
WCCIIeZIOBAaHHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTATHI MOTYyYCHHOM
3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOiul U TpauKOB, JIeIaTb BBIBOJBI 10
pe3yJbTaTaM UCCIIEJOBAHUS,

MPOBOANTH KOCBEHHBIE M3MEPEHUS PU3MUECKUX BEINUYHH (CpPEIHSS CKOPOCTh U YCKOPEHHUE Tena
IIPU PaBHOYCKOPEHHOM JBM)KEHHM, YCKOPEHHME CBOOOIHOTO MajJEHUs, )KECTKOCTb MPYXKHUHBI,
KO3 (ULMEHT TPEHHUs CKOJBXKEHHUs, MEeXaHHuecKas paboTa M MOIIHOCTb, YacTOTa M MEpPUO]
KoJIeOaHWH MaTeMaTHYeCKOro M TPYKHHHOTO MAasTHHKOB, ONTHYECKas CHJIa coOMparomeit
JIMH3bI, DPaJAMOAKTUBHBIN (OH): IUIAHUPOBATH H3MEPEHHs, COOMPATh HKCIEPHUMEHTAIBHYIO
YCTAHOBKY M BBIMOJHATH HM3MEpPEHUs, CleAys MPEeAOKEHHONM MHCTPYKIMH, BBIYHCIATD
3HAYCHHWE BEJIMYMHBI W aAHAJIU3UPOBATHh IIOJIYUYECHHBIE pE3yNbTaThl C YYETOM 3aJaHHOU
MIOTPEUIHOCTH U3MEPEHUN;

coOroAaTh MpaBuiia TEXHUKHU 0€30I1acCHOCTH IpU padoTe ¢ 1a00paTOPHBIM 000PYIOBaHUEM;
pa3nuyaTh OCHOBHBIE TNPHU3HAKM M3YYEHHBIX (U3MUYECKUX MOJEJei: MaTepualbHas TOUKa,
a0CoIIOTHO TBEPIOE TETIO, TUIAHETAPHAS MOJIENIb aTOMA, HYKJIIOHHAsI MOJIENIb aTOMHOTO SI/pa,;
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYCHHBIX NMPHOOPOB M TEXHHYECKUX YCTPOMCTB C
OMopol Ha WX omucaHus (B TOM 4YHCIE. CIUIAOMETp, JATYUKU TOJIOKCHHUS, PACCTOSHUS U
YCKOPEHHUSI, paKeTa, dXO0JIOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAaxX
(bu3nUecKuX SBICHUHN 1 HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

UCTOJNb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENBbHBIX TNPHUOOPOB W  TEXHOJOIMYECKHX TIPOLECCOB MPH pelIeHHH y4eOHO--
MPaKTUIECKHX 3a/1a4;

NPUBOJUTE pUMephl (HaX0AUTh MHGOPMALIUIO O MPHUMEpax) MPaKTHYECKOTO HCIOIb30BAHHS
(bU3UYECKUX 3HAHUH B TIOBCEHEBHOM XKU3HU JIJIs 0OecTiedeHs1 0€30MacCHOCTH MPH 00paIeHUN
¢ MpuOOpaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3[0POBbS M COOIIOJCHUS HOPM
HKOJIOTHUECKOTO MOBEICHUS B OKPYKAIOIIEH cpene;

OCYIIECTBIISTH MOUCK MH(MOpMaIu (Gru3ndecKoro cojepkanusi B IHTEpHETE, cCaMOCTOSTETEHO
(bopMyIHpysT TOUCKOBBIN 3ampoc, HaXOAUTh IyTH OIpPENEeNEeHUs] TOCTOBEPHOCTH MOJIYYEHHOM
MH(pOPMAaLMU HA OCHOBE UMEIOLINXCS 3HAHUN M JOTIOJIHUTEIbHBIX HCTOYHUKOB,



UCTOJb30BAaTh TPH BBIMOJHEHUH Y4YeOHBIX 3aJaHHil HAyYHO--TIONMYJISIPHYIO JIUTEpaTypy
(U3NYECKOTO COAEpIKaHUs, CIPABOYHbIE MaTepHalbl, pecypchl ceTu VIHTepHeT, BIaIeTh
npuéMaMHi KOHCIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHMs MH(DOpPMALMM M3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

Co3/1aBaThb COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOILIEHMS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3NYECKOIO COJEpKaHMs, MYyOJIMYHO MPEACTaBIATh PE3yJIbTaThl
IIPOCKTHOM MWIIM MCCIIEIOBATEIbCKON JEATEIBHOCTH, IPH 3TOM TIPAMOTHO HCIIOJIb30BATh
W3YYCHHBI TOHATHHWHBIA ammapar UW3ydyaeMoro pasfena (HU3UKd ¢ CONPOBOXKIATH
BBICTYIIJICHUE NIPE3E€HTAalMeN ¢ y4€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
Ne HanMenoBaHme KosnuecTBO 4acoB DJIeKTPOHHbBIE
o/ pa3aeaoB H TEM K Ipa (undposbie)
Beero OHTPOJbHbIC PAaKTHYECKHE 06pa30BaTeJ'll)Hl)le
I NMporpaMmel padoThI padoTbl pecypeb
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHN OKPY:KAKIIET0 MUpA.
DUsHKa - HAVKE O bubnuorexa [{OK
1.1 Y 1 https://m.edsoo.ru/7f4161
IIpupoae 94
DUBHICCKIE bubmuoreka [{OK
1.2 2 1 https://m.edsoo.ru/7f4161
BEJINYMHBI
94
EcTtecTBeHHOHAYYH bubmorexa LIOK
1.3 - Y 1 https://m.edsoo.ru/7f4161
bl METO/T TTO3HAHUS 94
Hroro mo pasgeny 4 1
Pa3gen 2. IlepBoHayaabHbIe CBeleHUSI O CTPOCHHMH BelllecTBA.
bubmmoreka IIOK
2.1 CrpoeHue BeliecTBa 1 https://m.edsoo.ru/7f4161
94
JBi>xeHue u bubnuoreka [{OK
2.2 B3aUMOJIENCTBHE 2 1 https://m.edsoo.ru/7f4161
YACTHUI BEIIECTBA 94
ArperaTHble bubnnorexa [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f4161
BEIIECTBA 94
Hroro no pasneny 5 1
Pa3znen 3. BzaumopaeiicTBue TeJI.
MexaHnueckoe bubmmorexa HOK
3.1 3 https://m.edsoo.ru/7f4161
JIBIDKEHUE
1 94
MHeDIs. Macea bubmuorexa [{OK
3.2 P, ! 4 3 https://m.eds00.ru/7f4161
IJIOTHOCTH
94
bubnunoreka LIOK
3.3 Cua. Buns! cun 15 1 2 https://m.edsoo.ru/7f4161
94
Hroro no pasneny 22 2 5

Pasnen 4. /laBnenne TBEPABIX TeJ, AKUAKOCTEH M ra3os.

4.1 ‘ Hasnenue. 3 1 bubmmorexa LIOK



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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[lepenaua naBneHus https://m.edsoo.ru/7f4161
TBEPABIMM TEJIaMHU, 94
JKUJIKOCTSIMHA 1
razamu
bubnmmoreka LIOK
4.2 JlaBiieHHE KHIKOCTH 5 https://m.edsoo.ru/7f4161
94
AmmocdepHoe bubnmoreka LIOK
4.3 6 https://m.edsoo.ru/7f4161
JIaBJICHUE 94
JleicTBHE KUAKOCTH Bubmmotexa LOK
4.4 vrasa fa 7 1 2 https://m.edsoo.ru/7f4161
MOTPYKEHHOE B HUX 94
TEJO 24
Hroro no pasneny 21 2 2
Pa3znen 5. Pa6oTa 1 MOIIHOCTH. DHEPrusi.
bubnuorexa [{OK
5.1 Pabota 1 MomHOCTH 3 https://m.edsoo.ru/7f4161
94
Tpoctbie bubnuorexa [{OK
5.2 5 1 1 https://m.edsoo.ru/7f4161
MEXaHU3MBbI 94
MexaHu4deckas bubmnorexa [IOK
53 4 1 https://m.edsoo.ru/7f4161
SHEPrHs
94
HToro no pazaeny 12 1 2
IToBTOpEeHHE 4 1
OBIIEE
KOJINYECTBO YACOB 68 6 11
MO MPOI'PAMME
8 KJIACC
HaumeHnoBaumue KosuuecTBO 4acon
N;_) pa3e0B U TeEM Kontpoabubie | IlpakTudeckue aaeKTpombic (npposLIe)
n/n HpOTPaMMbI Bceero paGoTH: paGOTH: o0pa3zoBaTe/ibHbIE PecypChl
Paznen 1. TensioBble siBJIeHUS
11 Crtpoenue u 3 bubnuotexa [JOK
' CBOMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
19 TernmoBbie 21 1 3 bubnuoteka [JOK
' MIPOIIECCHI https://m.edsoo.ru/7f4181ce
Hroro no pasneny 24 1 3
Pa3nen 2. DjekTpuyeckue siBJIeHUsI
21 33;;2;?1) 'quCKHe 5 but6mmoreka [IOK

3apspKeHHbIE Tea U

https://m.edsoo.ru/7f4181ce
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WX B3aUMOJICHCTBHUE
29 [TocTossHHBIM 23 1 5 bubmuorexa [IOK
AIIEKTPHUYCCKHUI TOK https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28 1 5
Pasnen 3. DiieKTpOMarHuTHbIE sIBJIEHUS
31 MarnuTtHbie 3 bubnmoreka LIOK
SIBJICHUS 1 ) https://m.edsoo.ru/7f4181ce
DJIEKTpOMarHuTHast 4 bubnuoreka [{OK
WH]TKIIUS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 7 1 2
Pasznen 4. CBeToBbIE SIBJICHUS
4.1 izI;ggZICTpaHeHnﬂ 3 bubmorexa [TOK
. https://m.edsoo.ru/7f41a4a6
S 3 1 1 buomxoreia LIOK
https://m.edsoo.ru/7f41a4a6
puOOpPHI
Hroro nmo paszaeny 6 1 1
[ToBTOpEeHue 3 1
OBIIEE
KOJIUYECTBO
YACOB I1O 68 > 1
IMPOI'PAMME
9 KJIACC
HaumenoBanue KoJsnuecTBO 4acoB
/ pa3aeyioB H TeM KonTpoabusie  IIpakTHueckue :IeKTPOHHbIC (HPPOBLIE)
n/n - Bceero paGoTh: paGoTh: oOpa3oBaTe/ibHbIE pecypchl
Pa3znen 1. 3akoHbl B3auUMOIeiicTBUSI M IBHKEHUSI TeJ
MexaHndeckoe
11 NIBIDKEHHUE U 10 1 bubmmoreka [IOK
CII0COOKI €70 https://m.edsoo.ru/7f41a4a6
OTIMCaHMS
12 BsaumonetictBue 12 1 bubnunoreka LIOK
Tel 1 https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXPaHEHHUSI 4 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 26 1 2
Pa3gen 2. MexaHu4yeckue KoJieOaHUsSI H BOJIHBI. 3BYK.
21 MexaHn4deckue 6 bubmuorexa [{OK
KoJIeOaHHsI 1 https://m.edsoo.ru/7f41a4a6
29 MexaHn4deckue 5 1 bubmuorexa [IOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 11 1 1

Pa3nen 3. DjieKTpoMarHuTHOE MoJie

H IJTCKTPOMArHUTHBLIC BOJIHBI

DJIEKTPOMArHuTHOE
31 1oJie u 11 1 1 bubmuorexa [{OK
' AJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJTHBI
Hroro no pasneny 11 1 1
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Pa3znen 4. CBeToBbIE sIBJICHMSI
4.1 3Z§§HEICT aHCHHS 1 Eubmorexa L[OK
' pactpoctp https://m.edsoo.ru/7f41a4a6
CBeTa
JIuH3EL 1
4.2 ONTHYECKHUE 1 Eubmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
npudOpHI
43 Paznoxenue 6emnoro 1 bubmuorexa [JOK
' CBETa B CIIEKT https://m.edsoo.ru/7f41a4a6
HToro no pazneny 3

Pa3znen 5. Ctpoenue aroma u aToMHOro0 siipa. Ucnosib30BaHue 3HEPIruu ATOMHBIX sijiep
Ucnyckanne n

4.1 MIOTJIOIICHUE CBETA 3 1 bubsmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
aTOMOM
492 Crpoenue aToOMHOTO 2 1 bubnmorexa [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
43 Flnepisie peaxii ! . 3 https://m.edsoo.ru/7f41a4a6
HTroro no pasneny 12 1 S)
Pa3gen 6. [ToBTOpHUTEIbHO-00001AI0MIT MOTYJIb
IToBTOpEHUE U
0000111eHHE 3 1 bubnnorexa [JOK
COZIepKaHHs Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 9 kace
HTroro no pasneny 3 1
OBIIEE
KOJIMYECTBO YACOB 66 5 9
IO MPOT'PAMME
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