MunuctepctBo nmpocsernenus Poceniickoil @enepanuu
MunwucrepctBo oOpasoBanus CBepIOBCKOM obmacTu
MKY "Vupasnenne 06pa3oBaHus MyHUIUIAIBHOTO 0kpyra bornanosua”
MYHHIUTATBHOE 00Ie00pa3oBaTeNbHOE YUPEKICHUE
batinoBckas cpemrsis o01eobpazoBaTenbHas MKOIa
(MOY baitnosckas COILI)

COI'JTACOBAHO
3amectutens nupexropa no YBP
¢4, . /E.JI. KpuBonorosa/

«l4» OF 2025r.

Orp
e 70“r;wn(_\(l_|@°&

PABOYAS ITIPOTPAMMA
(ID 8904376)

y4eoHoro npeamera «@Pusuka. ba3oBblil ypoBeHb»

U1 oOygarommxcs 7-9 Kiiaccos

c. baituzr, 2025 1.



HNOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o (pu3uKe Ha YPOBHE OCHOBHOIO OO0IIEro o0pa3oBaHMs COCTaBJIEHA Ha OCHOBE
nojokeHnd u  TpeOOBaHMH K pe3ysibTaraM OCBOEHHs Ha 0a30BOM YpOBHE OCHOBHOM
obpazoBarenbHOM nporpammel, npenctasieHHbx B PIOC 000, a Takxke ¢ yuérom (enepaibHON
paboueii mporpammel Bocnutanust U KoHuenuu npenonasanus y4eOHoro npeamera «Pusukay.

[Iporpamma 1o (pu3MKe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs COCTaBJICHA HA OCHOBE
nojokeHndi u TpeOOBaHMH K pe3ysibTaraM OCBOSHHMsT Ha 0a30BOM YpOBHE OCHOBHOM
obpazoBatenbHOM nporpammel, npencrasieHHbx B PIOC 000, a Takke ¢ yueroMm (enepaibHON
paboueii mporpaMMbl BOCITUTAHHSI M KOHLIETILHH TIpernoiaBanus y4eOHoro npeamera «Pusukay.

Conep:xanre mporpamMmbl 1Mo (PU3NKe HAMPABJIEHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYAKOLIUXCSl M OPraHU3alMI0 W3y4deHus (PU3MKH Ha AESTeNbHOCTHOW ocHOBe. B
nporpamMme Mo (PU3UKE YYHUTBHIBAIOTCS BO3MOMKHOCTH yueOHOro mpeaMera B peai3alud
tpedoannii ®I'OC OOO Kk mMIaHUPYEMBIM JIMYHOCTHBIM W METAlpPEAMETHBIM pe3yJibTaTaM
O0y4eHUsl, a TAK)Ke MEKIPEIMETHbIE CBS3HM €CTECTBEHHOHAYYHBIX yueOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 001ero odpa3oBaHusl.

[IporpamMma mo (u3MKe yCTaHABIUBAET pacrpeneieHre yueOHOro Marepuajia Mo rogam
obyuenuss (o KJjaccam), Tpe[jaraeT TMPUMEPHYIO TOCIENOBATEIbHOCTh UW3YUEHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COAEPKAHMS U yueTe BO3PACTHBIX OCOOEHHOCTEH
00yHaromuxcs.

[Iporpamma no ¢pusnke pazpadoTaHa ¢ LETbIO OKa3aHUS METOIUYECKON TTOMOIIH YUYUTENO B
CO3J1aHUU padoYell MPOrpaMMBbI MO YIeOHOMY TIPEIMETY.

dusnka SIBISETCS CUCTEMOOOPA3YIOIUM IJisl €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (pH3HYecKue 3aKOHbI JIeKAaT B OCHOBE MPOLIECCOB U SIBICHUMH, HM3y4aeMbIX XHMHEH,
Ouonoruel, acTpoHomueit u (usnudeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPedOoCTaBsieT HauOojee sICHble OOpasilbl MPUMEHEHHs Hay4yHOro MeToaa
MO3HAHMS, TO €CTh CIOCO0a MONyYeHHUs] TOCTOBEPHBIX 3HAHHUI O MHpE.

OnHa w3 THaBHBIX 3a7Mad (U3NYECKOro OOpasoBaHMs B CTPYKType odmiero oOpa3oBaHus
COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAyYHOW TI'PAMOTHOCTH W HMHTEpeca K Hayke y
00yHaromuxcsl.

Uzyuenne ¢usukn Ha ©Oa30BOM YpOBHE TpENINoJjaraeT OBJAACHHE CIeAYIOILIUMHU
KOMITETEHTHOCTSIMH, XaPaKTEPU3YIOLIUMHU €CTeCTBEHHOHAYYHYI0 IPAMOTHOCTb!

e  HAy4YHO OOBSCHSITD SIBJICHUS,

e OLEHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIISIOBAHHUS,

e UHTEPNPETHPOBATh JAHHBIC M HCIOJB30BATh HAYYHbIC JOKA3aTENbCTBA ISl MOJNYYSHUS

BBIBOJIOB.

Hemu wsydyeHuss (GU3MKM HA YPOBHE OCHOBHOrO o00IIero oOpa3oBaHUsS OMpPEICICHbI B
KOHLIETILIMU TMpenonaBanus y4deOHoro mnpenmera «®Pusuka» B 00pa3oBaTebHBIX OpraHH3ALMSIX
Poccuiickoit @enepaunu, pearu3yromux OCHOBHbIE 00Ie00pa3oBaTeIbHbIE POTPAMMBL
Henn uzyuenust pu3nxu:
e mpuOOpeTeHHe nHTepeca U CTpeMiieHHs 00yYarOIUXCsl K HAyYHOMY U3y4Y€HHIO MPUPOJIBI,
Pa3BHUTHE UX MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BuUTHE TPENCTABICHUHA O HAyYHOM MeETOAe IMO3HaHUA U  (OPMHPOBAHHE
UCCJIeZI0BATEIbCKOTO OTHOLICHHUS K OKPYIKAFOLIUM SIBJICHUSIM;

e (opMupOBaHHE HAyYHOIO MHPOBO33PEHHsI KaK pe3yJbTaTa U3YYEeHUS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;



¢dopmMupoBaHHUE TPENCTABICHUH O POSU (U3UKU IJIsl PA3BUTUS PYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHI],

pa3BUTHE TIPEACTaBICHUH O BO3MOXHBIX cepax Oyaymeli mnpodeccHoHANbHOMI
IEATEIbHOCTH, CBSI3aHHOH ¢ (PM3HMKOMN, MOArOTOBKA K AalbHEHIIEMy OOYYEHHIO B 3TOM
HalnpaBJIEHUU.

JlocTIDKeHHe STHUX Lelied nporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOIO O0IIero
oOpa3oBaHUs 00ECIEUNBAETCS PEIICHUEM CISIYIOINX 3a1a9:

npUOOpeTEeHNe 3HAHUI O TUCKPETHOM CTPOCHUH BELIECTBA, O MEXAHUYECKHX, TETUIOBBIX,
HNEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSIX,

npuoOpeTeHne yMEHUH OMUChIBaTh W OOBACHATH  (PU3MUECKHE  SIBICHUS  C
UCTIOJIb30BaHUEM TMOJTYYEHHBIX 3HAHHIA

OCBOGHHE METO/IOB pELICHHs] MPOCTEHIINX pPaCUYETHBIX 3a7ad C HCIOJIb30BAHHEM
bu3nUecKUx MOAENeH, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 337144,

pa3BUTHE YMEHUH HAOMIOAATh MPUPOIHBIE SIBJICHUS U BBITIOJIHSTH OIBITHL, JJAOOpaTOpHbIE
padoThl M 3KCHEPUMEHTAbHbIE HCCIENOBAHMS C HCIOJIb30BAHUEM HM3MEPHUTEIbHBIX
npudopoB;

OCBOGHHE TIPUEMOB paboThl ¢ wuH(poOpManueill (U3NYECKOro CoAep KaHus, BKIFOUAs
UHQOpPMALIMI0O O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHAIM3 M KPUTHYECKOe
OLICHUBaHKE UHPOpMaLINY,

3HAKOMCTBO €O cdepamu nmpodeccHoHATBHON NeITeIbHOCTH, CBSI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMU TEXHOJOTHAMHU, OCHOBAHHBIMHU HA JOCTIDKEHHSIX (PU3NUECKON HAYKHU.

OObwee ynciIo 4acoB, pEeKOMEHOBAHHBIX U U3y4eHus1 pu3nku Ha 6a30BOM ypoBHE, — 238
4acoB: B 7 kyacce — 68 yacoB (2 vaca B Hemeno), B 8 kiacce — 68 yacoB (2 yaca B Henenmo), B 9
knacce — 102 yaca (3 yaca B HeZeII0).

[Ipennaraemsrii B mporpamme no GHU3UKe nepeueHb JTadOPaTOPHBIX padOT U OMBITOB SIBJISIETCS
PEKOMEHIATENbHBIM, YYUTENb JeJaeT BbIOOP MPHU MPOBEAECHUHN Ja00OpaTOPHBIX pabOT W OIMBITOB C

YUETOM HWHAWBHUAYAJTBbHBIX 0COOEeHHOCTEH O6yLIaI-OH_II/IXC$I, CITMCKAa SKCICPUMCHTAJIbHBIX SaHaHHﬁ,
npeaiara€Mbix B paMkKax OCHOBHOTO IroOCy1apCTBCHHOT'O 3K3aMEHaA IO (1)I/ISI/IKG.



COAEP/KAHUE OBYYEHUA

7 KJIIACC

®Du3uKa U eé poJib B NO3HAHNM OKPYKAI0IIero Mupa.

®dusuka — Hayka O mpupone. SBneHus npuponbl. PusUHeCKHe SBICHUS. MEXaHUYECKUE,
TEIJIOBBIE, HJIEKTPUYECKHE, MATHUTHBIE, CBETOBbIE, 3BYKOBLIE.

Ouznueckue BeNMUYMHBL M3Mmepenne ¢usndecknx BenudyuH. Dusmueckue TpUOOPHI.
IlorpemHocTs n3MepeHnii MexxnyHapoaHast CUCTEMA €AUHULL

Kak ¢usuka u gpyrue eCTeCTBEHHbIE HAYKH H3YYal0T MPUPOAY. ECTeCTBEHHOHAYUHBIH METOA
MO3HAHUS. HAOIOIEHHE, TOCTAHOBKA HAYYHOI'O BOIMPOCA, BBIBIKEHHE THITOTE3, SKCIIEPUMEHT 10
NPOBEPKE THUMOTE3, OObsicHeHHe Habmromaemoro siBieHus. OnmcaHue (U3NYECKHX SIBICHUH C
MOMOLIBIO MOJETIEH

Jemoncmpayuu.

1. MexaHn4eckue, TEMIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnyeckne mpuOOPBHl M MPOLEAypa NPSMbIX H3MEPEHHH aHAJIOrOBBIM U IM(POBBIM

npudbopom.

Jlabopamopusie pabomst u onvimot.

1. OmnpeneneHue LeHbI AEIEHNS MIKAIbI H3MEPUTEIBHOTO IPHOOpA.

2. H3mepenue pacCTOSTHUN.

3. HsmepeHue oObEéMa JKUAKOCTH U TBEPAOTO TEA.

4. OmnpeneneHne pa3MepOB MAJIBIX Tell.

5. HsmepeHue TemmepaTtypbl TpPH TMOMOIIM >KHIKOCTHOTO TEPMOMETpa MW JaT4YHKA
TEMIIePaTyPhL.

6. IlpoBeneHue wuccrenoOBaHUS IO IPOBEPKE TUIOTE3bl: MAJBHOCTb IIONETA IIAPHKA,
MyIIEHHOTO FOPU30HTAIBHO, TéM OOJblle, 4eM OOJIbIIe BBICOTA MTyCKa.

IlepBoHaua/bHBIE CBeICHHUSI 0 CTPOEHUH BelllecTBAa.

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbL, UX pasMepbl. ONBITHL, JOKa3bIBAIOLINE JUCKPETHOE
CTPOEHHE BELIECTBA.

JlBuokeHne dactull BemiecTBa. CBsi3b CKOPOCTH JBHXKEHMSI YacTUL C TeMIepaTypoil.
BpoyHoBsckoe nBmwkenue, auddysus. B3auMopelicTBHe UaCTHIl BEINECTBA. NPUTSIKEHUE W
OTTaJIKUBaHUE.

ArperatHble = COCTOSIHMS ~ BEIlECTBAa: CTPOEHHE Tra30B, JKUAKOCTEH U TBEPIbIX
(kpucTayuIMYecknx) Teld. B3aumMocBs3b MeXIy CBOHCTBAMM BEINECTB B PAa3HBbIX arperaTHbIX
COCTOSIHUSIX U IX aTOMHOMOJIEKYJISIPHBIM CcTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUH BOZBL.

Hemoncmpayuu.

1. HabmroneHnue OpOyHOBCKOTO JBUKEHHUSI.

2. Habnronenune nuddysuu.

3. Habmronenue sBneHWH, OOBACHSIIOIIMXCS MPUTSDKEHUEM WM OTTAJKMBAHHEM YaCTHIL

BELIECTBA.

Jlabopamopusie pabomst u onsvimol.

1. OueHka IraMeTpa aToMa METOIOM PSIOB (C UCTIONb30BaHUEM (GoTorpad uii).
2. OnbIThl IO HAOJIOEHUIO TETJIOBOIO PACLIMPEHHUS ra30B.

3. OmnbITbI O OOHAPYIKEHHUIO JEWCTBHSI CHIT MOJIEKYJISIPHOTO MPHUTSKEHUSL.



JABHKEeHHe U B3aUMOAeCTBHE TeJl.

Mexanuueckoe nBukeHne. PaBHoMepHOe U HepaBHOMepHOe fBukeHue. Cxopocts. CpenHsis
CKOpPOCTb IPU HEPABHOMEPHOM JIBHKEHUHU. PacueT myTu ¥ BpeMeHH JBI)KEHUS.

SBnenne wuHepuuu. 3akOH HHepUuHu. BzaumopeiicTBue Ten Kkak MNpPUYMHA H3MEHEHMs
CKOpOCTH [IBMIKeHHUs Ten. Macca kak Mepa HMHepTHocTH Tena. IInoTHocth BeectBa. CBsi3b
IUTOTHOCTHU C KOJJMYECTBOM MOJIEKYJI B €IMHHUIE 00beMa BEIEeCTBA.

Cuna xak xapakTepucTuka B3aumozeiicTsus Tena. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CHJIBI C ITOMOLIBI0 AUHAMOMeETpa. SIBneHne TAroteHus u cuna TspkecTu. Cuia TSXKECTH Ha APYTux
mianerax. Bec Tenma. Hesecomocts. CrnokeHue CHJI, HalpaBJIEHHBIX 10 OJHOH MpPsIMON.
PasnopeiicTByromas cun. Cuna TpeHus. TpeHue CKONbKEHUs U TpeHHue nokos. TpeHue B mpupone
U TEXHUKE.

Jlemoncmpayuu.

Habnronerne MexaHIMUECKOTO ABM)KEHUS Tea.

Hsmepenne CKkOpoCTH NPSIMOIMHEMHOTO ABUXKEHUSI.
Habmronenne siBieHNs HHEPLIMH.

Habmronerne n3MeHeHNs1 CKOPOCTH MPH B3aMMOACHCTBUH TEI.
CpaBHeHHe Macc 10 B3aUMOAEHCTBUIO Tel.

CrnosxeHue cull, HaNpaBJIeHHbIX 110 OAHON MPSMON.
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Jlabopamopusie pabomst u onvimot.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO [BIKEHUs (IAapUKa B JKUIKOCTH, MOZIENH
3JICKTPUYECKOTO aBTOMOOMJIS U TaK Jajee).

2. OmpeneneHue cpenHell CKOPOCTH CKOJNBXKEHHMs Opycka WM IIapUKa IO HAKJIOHHOH
TUTOCKOCTH.
Omnpenenenne IOTHOCTU TBEPAOTO TENA.

4. OmbITHL, AEMOHCTPHUPYIOIIHE 3aBUCHMOCTb pPaCTSDKEHUs (nedopManmu) MPYKUHBI OT
MIPUJIOKEHHOU CUJIBL.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHs CKOJBKEHHsS OT Beca Tena U
XapakTepa COMPHUKACAIOLINXCS TIOBEPXHOCTEH.

JaBjeHue TBEPABIX TeJl, :KUAKOCTEH H ra3os.

Hasnenne. CriocoObl yMEHbIIEHHUSI U YBEIHUYEHHs AaBieHus. JlaBieHue rasa. 3aBUCHMOCTb
JaBJIeHUs ra3a oT obbema, Temreparypsbl. llepenaya naBieHus TBEPABIMH TENAMH, KUAKOCTSIMH U
razamu. 3akoH Ilackans. IlHeBMaTuueckue MallMHBL 3aBUCUMOCTb [JaBJIEHHUS JKUIKOCTH OT
rinyounssl. ['mapocrarndeckuii napanokc. Coodmaronuecs cocynsl. I napaBinyeckie MeXaHu3Mbl.

Atmochepa 3emun u atmocdepHoe pnasineHue. lIpUYMHBI CyIIECTBOBaHHS BO3AYIIHOM
obonoukn 3emnu. Omnbir Toppuuennu. Hsmepenue atmocdepHoro namjieHus. 3aBHCHUMOCTb
aTMOC(epHOTO JaBJIEHUsS OT BBICOTHI HaA ypoBHeM Mopst. [Ipubopsr st n3mepeHust atMochepHOro
JIaBJICHUS.

JleiicTBrE SKUAKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeNio. BriTamkupBaromasi (apxumMenoBa)
cuna. 3akoH Apxumena. [Inapanue ten. Boznyxomnnasanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEeHUs ra3a OT TeMIIepaTyphl.

2. llepenaua naBneHUs KUAKOCTBIO U Fa30M.

3. Coobmaromuecs: CoCybl.

4. TI'mppasnnyeckuii npecc.

5. TlposiBneHue nefcTBrst aTMOC(HEPHOTO JaBJICHUS.



6. 3aBHCUMOCTH BBITAJIKUBAIOIIECH CHJIBI OT 00bEMA MOTPYKEHHON YacTH TeNa U MJIOTHOCTU
SKUZIKOCTH.

7. PaBEHCTBO BBITAJKUBAIOLIEH CUJIbI BECY BBITECHEHHON KUIAKOCTH.
YcnoBue miaBaHus TN MJaBAHUE UJIU MOTPYKEHHUE TN B 3aBUCUMOCTH OT COOTHOLLIECHUS
MJIOTHOCTEN TeJla U JKUIKOCTH.

Jlabopamopusie pabomst u onvimot.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tesa B BOIE OT 00béMa MOTrpPyKEHHOH B KHIKOCTb
4acTH TeJa.

2. OmnpeneneHue BBbITAJKUBANOIIEH CHIIbL, JEHCTBYIOINEH Ha TeNo, MOIpy>XKEHHOE B
JKUAKOCTB.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOIICH CUJIbI, NEUCTBYIOLLIECH HA TEJO B JKUIKOCTH,
OT MAacChl TeJna.

4. OnpIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKHUBANOIENH CUJIbI, AEHCTBYMOIEH Ha
TEJO B JKUIKOCTH, OT 00ObEMa MOTPYKEHHOH B KMIKOCTh YaCTH Te€Na U OT IJIOTHOCTH
SKUIKOCTH.

5. KoHcTpyupoBaHue apeoMmerpa HWIM KOHCTPYUPOBAaHME JIOAKH M OIpenejneHue eé
rPy30MOABEMHOCTH.

PaGota u MmomHOCTB. DHeprusi.

Mexanudeckast pabora. MOLITHOCTb.

IIpocThele MeXaHWU3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. IpaBmiio paBHOBeCHs pbluara.
IIprMmeHeHNe mpaBuiia paBHOBECHSI pbryara K OJ0Ky. «3050T0€ MpaBuiio» Mexanuku. Kosguuent
noniesHoro nericteust (manee — KIIJI) mpocteix mexanm3moB. IIpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexannyeckas sHeprusi. Kunerndeckass U noreHuuanpHas sHeprus. lIpespainenue ogHOro
BUJIAa MEXaHUYECKON 3HEpruM B APYyroi. 3aKOH COXPaHEHHUs SHEPT U B MEXaHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomst u onvimot.

1. Ompenenenne paboOTBl CHJIBI TPEHUS TPH  PABHOMEPHOM JBHJKEHHH Tela 110
rOPU30HTAJIbHON MOBEPXHOCTH.

2. HccnepoBaHue yCaOBUI paBHOBECHS pblyara.
Hsmepenue KIIJ] HaKIOHHOHN INIOCKOCTH.

4. H3yueHue 3aKOHA COXPaHEHUsI MEXaHUYECKOI SHEPTUU.

8 KJIACC

TenuioBbie sIBJICHMS .

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHHETUYECKON TEOpPUHU CTPOCHHs BellecTsa. Macca u
pasMepbl  aTOMOB W MOJEKyJ.  OmbIThl, TOATBEPKAAIOIINE  OCHOBHBIE  ITOJIOXKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, KUAKOTO W ra3o00pa3HOrO COCTOSHUN BelnecTBa. Kpucrammudeckue u
amopdubie Tena. OObsCHeHUe CBONCTB Tra30B, KUAKOCTEH M TBEPABIX TEJ Ha OCHOBE MOJIOKEHUH
MOJICKYJIIPHO-KUHETUYeCKOH Teopur. (CMauuMBaHME€ W KamWUISIPHBbIE SIBJIGHUA. TerjoBoe
pPacCLIMpPEHUE U CIKATHE.



Temnepatypa. CBsi3b TemIeparypbl CO CKOPOCTBIO TEIUIOBOIO JBIJKEHUS YaCTHULI.
Brytpennsist sHeprust. CriocoObl H3MEHEHUs] BHYTPEHHEH 3HEPTUU: TEIUIONepeiaya U COBEPLICHHE
paboThl. Buasl Temionepenayn: TEIIONPOBOAHOCTh, KOHBEKLIHS, U3yUYCHUE.

KonnuectBo TemnoThl. YaenbHas TEIUIOEMKOCTh BellecTBa. 1emniooOMeH W TerioBoe
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. llnaBneHne W OTBepHIEBaHHE KPUCTAIUTMYECKHX
BEIIeCTB. YJeibHas TeruioTa IuiaBieHus. IlapooOpasoBaHue u KoOHOeHcaus. McmapeHue.
Kunenne. VYnenpHas TeruioTa mnapooOpa3oBaHUs. 3aBUCHMOCTb TEMIIEPATypbl KHIIEHHS OT
aTMoc(epHOTO NaBJICHHUSI.

BrnaxunocTs BO3ayXa.

DHeprusi TOIINMBA. Y IeJibHas TeIIOTa CrOPaHMUsl.

[puaumner paboter TermoBbix asurarteneit KIIJ| TteruoBoro asuratens. TeruioBble
JIBUTATENIH U 3aLUTA OKPYKAIOIIEH Cpeabl.

3aKOH COXpaHEHMsI U MpeBpaLleHs] SHEPTUU B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

HabmoneHue 6pOyHOBCKOTO IBHIKEHUSI.

Habmonenue nuddysuu.

Habnronenue siBieHU cMauMBaHUS M KAIMMJULSIPHBIX SIBJICHUH.

Habmronenne TeraoBoro paciupeHust Ted.

U3meHeHHe naBieHus ra3a npu H3MEHEHUH 00bEMa U HarpeBaHUH HITH OXJIAKACHUH.
IIpaBuna u3mepeHus TemMrnepaTypbl.

Bunab! Tennonepeaaun.

OxnaxaeHye npu COBEPLICHUH PabOTHL

Harpesanwue npu coBepiueHNH padOThI BHEITHUMH CHJIAMH.
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. CpaBHEHHE TETUIOEMKOCTEH PA3INYHBIX BELIECTB.

. HaOmroneHue xumneHusl.

. HabmoneHue nocTostHCTBA TEMIIEPaTyPhl MPU TUIABJICHUH.
. Mopaenu TemIoBLIX ABUTATENEN.
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Jlabopamopusie pabomst u onvimot.

1. OmbITbI MO OOHAPYKEHUIO AEUCTBUS CUI MOJIEKYJIIPHOTO MPUTSIKEHHSL.

2. OnpIThI 10 BRIPAIIUBAHUIO KPUCTAJJIOB IOBAPEHHOMN COJIM WJIM caxapa.

3. OnbIThI O HAOJIOAESHUIO TETIOBOTO PACIIUPEHUS ra30B, KUAKOCTEH U TBEPIBIX TEl.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJIJIOHE LINPHULIA.

5. OmbIThl, JAEMOHCTPHUPYIOLINE 3aBHCUMOCTb J[aBJICHHS BO3AyXa OT ero obvéma u
HArpeBaHUs WU OXJIAKIEHUS.

6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBHUCUMOCTH [UIMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPHUYECKON TPyOKe OT TEMIIEepaTyphl.

7. Habmonenne u3MeHeHUsT BHYTPEHHEH SHEPruM Tejia B pe3yJbTaTe TeIUIoNnepenadd |
paboThI BHEITHHUX CHLI.
HccnenoBanue siBIEHNS TEINIOOOMEHA NPU CMELITMBAHUHN XOJIOAHOM U ropsiaell BOJBL
OmnpeneneHne KOIMUECTBA TEIIOTHL, MTOJYYEHHOTO BOIOHN MPU TEIUIOOOMEHE ¢ HarpeThiM
METAJUIHYECKUM LIMJIHHIPOM.

10. OnpeneneHue yaenbHON TEIIOEMKOCTH BEILLIECTBA.

11. UccnenoBaHue npouecca UCIIapeHusl.

12. OnpeneneHyue OTHOCUTENBHON BJIa’KHOCTH BO3AYXa.

13. OnpeneneHue yaeabHON TEIUIOTHI MJIaBJIEHUSA JIbJA.



DJleKTpHYecKHe H MATHUTHBIE sIBJICHHS.

Onextpuzanus Ten. [IBa pona snekTpudeckux 3apsAnoB. BzaumopelicTBre 3apsyKeHHBIX Tel.
3akoH KynoHa (3aBUCHMOCTb CHIIBI B3aMMOACWUCTBUS 3apsDKEHHBIX TEJl OT BEJIWYHMHBI 3apSAOB U
PACCTOSIHUSL MEXKAY TEIIAMH).

OnekTpuueckoe mnoje. Hanmpspk€HHOCTb anexkTpudeckoro mousis. IIpuHuun cynepno3unuu
3JNIEKTPUUECKUX MOJIEH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu anexkrpudeckux 3apsao0B. DIeMeHTapHbIHN dJeKkTpuueckuil 3apsan. CTpoeHue aTroma.
IIpoBOgHUKY U TUAEKTPUKU. 3aKOH COXPAHEHMsI DJIEKTPUUECKOro 3apsija.

ONeKTpUUeckUuil TOK. YCJIOBUS CYyIIECTBOBAaHUS 3JIEKTPUYECKOro Toka. MCTOUHUKH
MOCTOSIHHOTO TOKa. JIeMCTBUS 3IEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNeKTPUUECKUH TOK B )KUJKOCTSIX U rasax.

Onextpuueckass uenb. Cuna Toka. DnexkTpudeckoe HampsbkeHue. CoONpoOTUBIIEHHE
NPOBOHMKA. YlebHOE COMNpOTUBJEHHE BeulecTBa. 3akoH Oma andg  ydacTka Liemu.
ITocnenoBarenpHOE U NapajuieIbHOE COEIUHEHUE IPOBOJHUKOB.

PaboTta 1 MOLTHOCTB 3JEKTPUUECKOro ToKa. 3akoH J[xoyns—JIeHna. DnekTpuueckue Lenu u
NOTPEOUTENH HIEKTPUUIECKOH 3Hepruu B ObiTy. KopoTkoe 3aMbIkaHue.

IlocrositHHble MarHuThl. B3auMonencTBuHe MOCTOSHHBIX MAarHUTOB. MaruurHoe mnose.
MarnutHoe noje 3eMiM U ero 3HadeHue A ku3Hu Ha 3emuie. OnelT DpcTena. MarHuTHoe mose
3JIEKTPUYECKOT0 TOKa. [IpuMeHeHe 3/1eKTPOMarHuToB B TEXHUKe. [leficTBUe MAarHUTHOTO MOJIs Ha
MIPOBOJIHMK C TOKOM. DJIEKTPOABUIaTENb IIOCTOSIHHOIO TOKa. Mcnonp3oBanue anexkTpoasuraresneii B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

Oneitel  @apages.  SBneHue  snexkTpoMarHuTHON — uHAykiuu. IlpaBuno  JleHua.
OnextporeHepatop. CrnocoObl TONyYEHUs] SIEKTPUYECKOH SHEPruu. DIEKTPOCTAHLMH HA
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

DNEeKTpU3aLUs TEI.
JIBa poza 3eKTpUYeCKUX 3apsA0B U B3aUMOJEHCTBUE 3aps’KEHHBIX Tell.
YCTpONUCTBO U AEHCTBUE 3IEKTPOCKONA.
DnekTpocTaTuieckast MHIYKIHS.
3aKOH COXPaHEHMsI SJIEKTPUUECKUX 3apsI0B.
IIpoBOAHUKYN U TUAJIEKTPUKH.
MopnenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS
HcTouHnKH MOCTOSTHHOTO TOKA.
JIeficTBUSA 3IEKTPUIECKOrO TOKA.
. DIeKTPUUECKUN TOK B KUIKOCTH.
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. T'azoBbIii pazpsa.

. M3MepeHue cuibl TOka aMIepMeTpOM.

. M3MepeHne 31eKTpUuecKoro Hanpsi>KeHUs! BOJIbTMETPOM.
. PeocraT n Mara3suH CONpOTUBIICHUI.
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BsaumopelicTBre MOCTOSHHBIX MAarHUTOB.

MogaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS MOJKOCOB MarHUTA.
MopaenupoBaHrue MArHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
OmnsiT OpcTena.
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. MarauTtHoe nose Toka. DJIeKTPOMarHuT.

. JlelicTBME€ MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM.

. DJNEKTPOABUTATENb TTOCTOSTHHOTO TOKA.

. UccnenoBanue sABJIeHUs 3JIEKTPOMAarHUTHON UHYKIUH.
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. Onbrter @apagest.



24. 3aBUCHUMOCTD HAIPaBJIECHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHUSI.
25. DJIEKTPOreHEePaTOpP MOCTOSTHHOTO TOKA.

Jlabopamopusie pabomst u onsvimol.

OmnbIThI 1O HAOIOACHHUIO SIEKTPU3ALMK TeJl MHAYKIMEH U PU COMPUKOCHOBEHHUH.
UccnenoBanue neliCTBUS 3JEKTPUUECKOrO MOJISl HA MPOBOJHUKH U JTHUAJIEKTPHUKH.
COopka 1 mpoBepka padOoThI AJIEKTPUUECKOH IETH MOCTOSHHOTO TOKA.

UsmepeHue u peryIupoBaHie CHIIbI TOKA.

UsmepeHue 1 peryiupoBaHue HAMPSKESHUSL.

A o o

Hccnenosanue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4€Pe3 PE3UCTOP, OT CONPOTUBJIECHHUS

PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.

7. OnBITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD 3JIEKTPUYECKOrO COMPOTHUBIIEHUS POBOJHUKA
OT €r0 JJINHBI, IUIOIIAAN MONEPEYHOrO CEYEHUsl U MaTepHuana.

8. IIposepka mpaBuia CIOKEHMS HANPSOKEHWH MPHU MOCIEAOBATENBHOM COENMHEHUH NBYX
PE3UCTOPOB.

9. Ilposepka npaBuia Uit CHIIbI TOKA IPU NApaUIEIbHOM COCIUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTBHI AMEKTPUIECKOrO TOKA, HAYIIETO Yepe3 Pe3HCTOp.

11. OnpeneneHue MOIHOCTH 3JEKTPUYECKOTO TOKA, BbIAEISIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILIErO 4epe3 JIaMIIOUKY, OT HANpsDKEHUs Ha
HEH.

13. Onpenenenue KII/I Harpesarens.

14. MccnenoBanue MarHUTHOTO B3aMMOJEHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. M3y4eHne MAarHUTHOTO TIOJsl TIOCTOSHHBIX MArHUTOB TPH WX OOBEOUHEHUH U
paszeaeHuu.

16. UccnenoBanue neicTBUs HIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHUJIbI B3aMMOIEHCTBUs KaTyLIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUS TOKA B KaTyIIKE.

18. M3yueHune AefCTBU MArHUTHOIO MOJIs1 HA IPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl 3JIEKTPOIBUTATEINS.

20. U3mepenue KII/I snekTpoaBuraTenbHON YCTAHOBKH.

21. OnpITBI MO MCCIENOBAHUIO SIBJIEHMs DJIEKTPOMAarHUTHON WHAYKLMM: HCCIEeAOBaHUE

WU3MEHEHUN 3HAaY€HUsl U HAIIPaBJICHUS NHAYKLUOHHOIO TOKA.

9 KJIACC

MexaHnu4yeckue siBJICHUS.

Mexanuueckoe aBukeHHe. MatepuanpHas Touka. Cucrema orcdyéra. OTHOCUTENBHOCTb
MEXaHUYEeCKOro ABWXKeHus. PaBHOMepHOe mNpsMONMHENHOEe ABHxKeHHE. HepasHOMepHOE
npsMoJuHeHoe nBukeHHe. CpeaHsisi U MIHOBEHHash CKOpPOCTb Tella IMpPU HEPAaBHOMEPHOM
JBIDKEHUH.

Yckopenne. PaBHOyckOpeHHOe mpsiMosiuHeiHoe nBrokeHue. CBoOomHoe manenune. OmMbIThI
lanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyxKHOCTU. Ilepuom w uactora obpamenws. JluHeiHas u
yryoBas ckopocTu. LieHTpocTpeMuTenbHOe yCKOPEHHE.

Ilepsbrii 3axkoH HbroTona. Bropo# 3axkon Hbrotona. Tperuii 3axoH Herotona. Ilpunnun
CYNEpHO3ULIUU CUIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: Cuiia TPEHUs CKOJIBXKECHHUSI, CHJIa TPEHHS TTOKOS,
IpyTHE BUOBI TPEHUSI.



Cuna TsKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOTHOrO MaJCHUS.
Jsuxenue mianet Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue matepuanbHOI ToukH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOrO TEma ¢
3aKpEIUIEHHON OCBIO BpalieHuss. MoMeHT cuibl. LIeHTp TsokecTu.

Umnynbe Tena. M3menenune ummynbca. Mmnynsc cunbl. 3aKOH COXpaHEHUs HMIIYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cun TspkecTH, ynpyroctd, TpeHus. Cpsi3b
sHeprun U pabotbl. IloTeHIManpHAast >HEPTHUA Teja, MOTHSATOrO HAaJ IOBEPXHOCTBIO 3E€MIIM.
IloreHunanbHas 5Heprust cxatoil npyxuHbl. KuHernueckast sHeprus. TeopemMa O KHHETHYECKOU
SHEPruu. 3aKOH COXPaHEHHUs MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1.
2.
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10.
11.
12.
13.
14.
15.
16.

Habmronerne MexaHIMUECKOTo ABH)KEHUS TeJ1a OTHOCUTENBHO Pa3HBIX TEJT OTCUETA.
CpaBHeHHe nyTel U TPaeKTOPHUM JBM)KEHHS OJHOTO U TOTO K€ Teja OTHOCHUTEIBHO
pPasHbIX TEJ OTCYETA.

Hsmepenne CKOPOCTH U YCKOPEHHUSI IPSAMOJUHEHHOTO ABUKEHUS.

Hccnenosanue Npu3HakoB PABHOYCKOPEHHOT'O IBUKEHUS.

Habnronenne nBHKEHHS TENA 110 OKPYKHOCTH.

HabmroneHne MexaHWYECKUX SIBJICHUM, TIPOUCXOMSINUX B cUcTeMe oTcuéra «Temexkay
NpU €€ PAaBHOMEPHOM U YCKOPEHHOM JIBIKEHHH OTHOCHTENIbHO KaOMHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHHUs TeJla OT MaccChl Tesla U JEeHCTBYIOIIeH Ha HErO CUJIBL.
Habnronenne paBeHCTBa CHIT TPU B3aUMOJEHCTBUM TEJ.

HsmeHeHne Beca Tena Npu YyCKOPEHHOM ABHKEHUH.

Ilepenaya nmnynbca NpU B3aUMOJECHCTBUH TEIL.

[IpeobpazoBanus 3HEPTUN IPU B3ANMOACHCTBUU TEI.

CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMIyJbca Mpu aOCOMOTHO YIIPYroM B3aUMOAEHCTBUH.

Habmronenne peakTHBHOTO ABYIKEHHS.

CoxpaHeHue MEXaHUYEeCKOH SHEPTUH MPU CBOOOTHOM MaICHHH.

CoxpaHeHne MexaHNUeCKON SHEPTUU NP IBUKEHUU TeJia MO NeHCTBUEM NPy KUHBI.

Jlabopamopusie pabomst u onvimot.

1.

KonctpyupoBanue TpakTa 11 pasroHa M JAAaJbHEWIIEr0 PaBHOMEPHOTO ABHXKCHUS
apuKa UJIn TCJICKKHU.

Omnpenenenue cpenHeidl CKOPOCTH CKOJIbXKEHUs OpycKa WM [BIKEHUs IHApUKa I10
HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHue yCKOPEHHsI Tejla IPU PABHOYCKOPEHHOM MABIDKEHHMHM I10 HAKJIOHHOW
TUTOCKOCTH.

UccnenoBanue 3aBUCHMOCTU IYyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM IBIXXKEHHUU 0e3
Ha4aJbHOW CKOPOCTH.

IIpoBepka rumoTe3bl: €CiIM MPU PABHOYCKOPEHHOM JBIDKEHHH 0€3 HadajibHOH CKOPOCTH
IMyTU OTHOCATCA KaK pAnq HEUYETHBIX HUCEIT, TO COOTBETCTBYIOLIHUE MMPOMEKYTKHU BPEMCHU
OOHMHAKOBBI.

HCCHGHOBaHI/Ie 3aBUCUMOCTU CHJIbI TPEHUA CKOJIBKCHHA OT CUJIbI HOPMAJIbHOTO
TaBJICHUS.

Omnpenenenne ko3¢ HULIHEHTA TPEHHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTU NPy KUHBI.

Onpenenenne paboTbl CUJIBI TPEHHs] TNPH PABHOMEPHOM [IBIDKEHMH Tela IO
FOpHSOHTaHbHOﬁ MOBEPXHOCTH.



10. Onpenenenue pabOTBI CUJIBI YIOPYTrOCTH TIPH TOABEME TIpy3a C HCMIOJB30BAHHEM

HEMOABWXKHOI'O U IMMOABUKHOI'O OJI0KOB.

11. M3y4yeHue 3ak0HA COXPAHEHUSI SHEPTUU.

Mexanuyeckue KoJe0aHUS U BOJIHBDI.
Konebarenproe nBikeHne. OCHOBHBIE XapaKTEPUCTHKM KoyeOaHWH: IEpPHOJ, HacTOTa,
aMIuTyga. MaremMaTHdeCkUilT W NPYKUHHBIA  MaATHUKU. [IpeBpamenue »sHeprum npu

K0JIe0aTENIbHOM ABH)KEHHH.

3aryxaromue konebaHusi. BbiHykneHHble koneOanusa. Pe3oHaHc. MexaHW4yeckne BOJIHBI.
CroiicTBa MexaHn4Yecknx BOJH. [IpoonbHBIE U MTOTIEpeUHbIe BOJIHBI. J{JIHA BOJHBI U CKOPOCTH €€
pacripocTpaHeHusi. MexaHM4eCKHe BOJIHBI B TBEPAOM TeJle, CEHCMUYECKHE BOJIHBL

3Byk. I'poMKkoOCTb 3ByKa U BeIcOTa TOHA. OTpaskeHue 3Byka. MH(pa3ByK U yIbTpas3ByK.

Jlemoncmpayuu.
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Habmronenne xonebanuii Tex nmox AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmronenne xonebanuii rpy3a Ha HUTH U Ha NPy KUHE.

HaOroneHne BbIHYKICHHBIX KOIeOaHU U pe30HaHCA.

PacnpocTpaneHue mpoaoabHBIX M MOMEPEYHbIX BOJIH (Ha MOAEIH).
HaOuroneHre 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCTHUYECKUI pe30oHaHC.

Jlabopamopusie pabomst u onvimot.

1.
2.
3.

Omnpenenenne 4aCTOTHI U TEPHOAA KOJIeOaHUH MaTEMaTHYECKOTO MasiTHUKA.
Omnpenenenne 4aCTOTHI U MePHOAa KOJIeOaHUH TPy KUHHOTO MasTHUKA.

UccnenoBanue 3aBHCUMOCTH TepuoAa KoieOaHWH NOABEIIEHHOrO K HHUTU Tpy3a OT
IUTUHBI HATH.

UccnenoBanue 3aBUCUMOCTH Tiepuofa KoyueOaHui Mpy)KMHHOTO MasTHUKA OT MacChl

rpysa.
IIpoBepka HE3aBUCHMOCTH Tieproaa KonebaHui rpysa, NOABEIIEHHOIO K HUTH, OT MacChI

rpysa.

OmnbITEL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD Nepruoaa KojieOaHui NPYyKMHHOTO MAasTHUKA
OT MAaCCBI Ipy3a U KECTKOCTU MPY>KUHBIL.

Usmepenune yckopeHusi CBOOOTHOTO MafeHHUsI.

DJIeKTPOMATHUTHOE I0JI1e U 3JIeKTPOMATHUTHbIE BOJIHBI.
DNIeKTPOMarHUTHOE MoJie. DJIeKTPOMarHuTHble BOJIHbI. CBONCTBA 3JE€KTPOMArHUTHBIX BOJIH.
IIxana 3nexTpoMarHUTHLIX BOJH. Mcnonap3oBaHue 3J€KTPOMAarHUTHBIX BOJIH AJIsI COTOBOH CBSI3H.
DJeKTpoMarHuTHas npupoza csera. CkopocTh cBeTa. BoHOBBIE CBOICTBA CBETA.
Jemoncmpayuu.

1.

CBoIiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomst u onvimot.

1.

UzydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO TeneoHa.

CBeToBble sIBJICHHSI.
JlyueBas mognenbp cBera. Mctounuku cseta. llpsAmonuHelHOE pacnpOCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpaskeHUs CBETa.
IIpenomnenue csera. 3akoH mpenomieHus csera. IlonHoe BHyTpeHHee OTpa)keHHe CBETa.
Hcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHMsI B ONITUYECKUX CBETOBOJAX.



Jlunza. Xon nydeit B mun3e. OnTudeckasi cucrema oroanmapara, MUKPOCKOIA U TEJIECKOTa.
I'nma3 xak ontuueckasi cuctemMa. ban3opykocTe U JaIbHO30PKOCTD.
Paznoxxenne Oenoro csera B criektp. Ombirel HetoToHa. CliOKEHHE CHEKTPAbHBIX I[BETOB.
Jucnepcus csera.
Jemoncmpayuu.
IIpssmMonuHeNHOe pacIpOCTPAHEHHE CBETA.
OTtpaxeHue caera.
[Mony4eHnue n300pakeHMil B IJIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTuueckuii CBETOBO.
Xon nyueit B coduparoreit TuHze.
Xon ny4deil B pacCeUBarOLIEH JIUH3E.
[Monyuenne n300paskeHMA € TTOMOLIBIO JIUH3.
. IIpuauumn neficTsus ¢oToanmapara, MUKPOCKOIA H TEJIECKOTIA.
10. Mopensb riasa.
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11. PaznoskeHue Genoro ceera B CIEKTP.
12. TTonyuenue 6e0ro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopusie pabomst u onvimot.

1. HccnenoBaHue 3aBUCHMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yria MaJeHus.

2. H3ydeHue xapakTepuCTUK U300paKeHUs IPEAMETA B INIOCKOM 3epKalie.

3. MHccrnepnoBaHue 3aBHCHMOCTH yIJIa TPEIOMIIEHHsS] CBETOBOI'O JIy4a OT yrja MaJeHUs Ha
TPaHHLIE «BO3AYX—CTEKIION.

[Mony4enue n300pakeHU ¢ TOMOIIBIO COOUPAOIIEH JTMH3BL

Omnpenenenne GOKyCHOTO PACCTOSHUS M ONITUYECKOH CUJIbI cCOOMparoIneli TNH3bL

OmnBITHI IO PA3NIOKEHHUIO OEJIOr0 CBETA B CIEKTP.
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OmnbITHI MO BOCHPUSITUIO I(BETAa MPEAMETOB IpPU KX HAOMIONEHHM dYepe3 LBETOBbIE
buneTpEL

KBanToBbIe siBJIeHHS.

Omnbitel Pesepdopna u mnanerapHas mozens aroma. Mozens aroma bopa. Mcnyckanue u
nornouenne ceera atoMoM. Keantel. JInHe4aTsie CIEKTPBL

PamuoaktuBHOCTh. Aunbda, Oera- u ramma-uznydeHus. CTpoeHue aTOMHOIO —sipa.
Hyxnonnas wogmenbp atomHoro sapa. Mzorombel. PannoaktuBHble mnpesBpatueHus. llepuon
MoJIypacnana aTOMHBIX s1ep.

SnepHble peakuny. 3aKOHbI COXPaHEHHUsS 3apsiIOBOIO U MAacCOBOIO YHCENl. DHEprus CBA3U
aToMHBbIX sifep. CBsA3b Macchl U SHepruu. Peakuun cuHresa u aeneHus saep. Mcrounuku sHepruu
ConHua u 3B&371.

Snepnas sHepretuka. JleiCTBUA PaANOAKTUBHBIX HU3JTY4Y€HUN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKkTphl U3JTyU€HHUs U TOMJIOIIEHHUSI.

CriekTphl pa3anyuHbIX Ia30B.

CnexTp BOmOpOa.

HabOmonenue Tpekos B kamepe BubcoHa.

Pabora cuérunka MOHU3UPYIOIUX U3TYISHHH.

Peructpanus nznyyeHus: IpUPOJHBIX MUHEPAJIOB U IPOAYKTOB.
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Jlabopamopusie pabomst u onvimot.

1. HalmoneHne CrUIOIIHBIX U JTHHEHYATBIX CIIEKTPOB H3JTyUEHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHHE OHEPrHMHM YAacTHULbI MO TOPMO3HOMY MyTH (IO
¢dororpadusim).

3. HsmepeHune paanoakTUBHOTO (poHa.

IHoBTOpHTE/IBHO-0000IAIOIINH MOYTb.

[ToBropuTENnbHO-0000MAIUH MOIYJIb MPEeJHA3HAUEH I CHCTEMATH3aluUd M 00OOIIeHuUs
NPEMETHOTO COAEPIKAHHUSI M OMbITA ASSITEIbHOCTH, MPUOOPETEHHOTO MPU M3YYEHHUH BCEro Kypca
(bU3MKK, a TaKkKe Jsi MOArOTOBKHM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy mo (usuke st
00y4arImuxcs, BBIOPABIINX 3TOT Y4eOHBIH MPEaMET.

[Ipu uM3y4eHUU NAHHOTO MOAYJSA PEaTH3YIOTCS U CHCTEMAaTH3HPYIOTCS BUABI IESITEIbHOCTH,
Ha OCHOBE KOTOPBIX 00€CMEeYHBACTCsl JOCTHIKEHHE MPEAMETHBIX U METAMPEAMETHBIX TIAHHPYEMbIX
pe3ysnbTaToB OOy4eHHs, (OpPMHUpYeTCs eCTeCTBEHHOHay4YHas IPAMOTHOCTb. OCBOCHHE Hay4YHbBIX
METOJIOB HCCJIEAOBAHMS SIBICHUH TNPHUPOABI W TEXHUKH, OBJAJCHUE YMEHHSIMH OOBSICHATH
(usnuecKue sIBICHHsI, TPUMEHSs TIOJyYeHHbIE 3HAHUS, PeIlaTh 3a1a4H, B TOM YHCJIe KaUeCTBEHHbIE
U SKCIIEPUMEHTAJIbHBIE.

[IpUHUMTHATBEHO AESITeIBbHOCTHBIA XapakTep AAHHOTO pa3felia peajn3yercs 3a CUET TOro,
4TO OOYYAOLIHECs BBITIONHSIOT 3aJaHMUs1, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IMOJIYYE€HHbIX 3HAHUII PACMO3HABATb U HAYYHO OOBSCHATH (PU3HNUECKHE SIBICHHS B
OKpY’KaroLiel MpUpoie U MOBCEIHEBHOM )KU3HH,

UCIOJIb30BaTh HAYYHbIE METOMABI MCCIENOBaHHs (PU3UUECKUX SIBJICHHI, B TOM YHCIE IJIs
MPOBEPKH CMITOTE3 U MOJIyUSHHsI TEOPETHIECKUX BbIBOMIOB;

OOBSCHITb Hay4HbIE OCHOBBI HauOOJiee BAKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, MPaKTUYeCKOTrO HCIONb30BAHUS PA3IMYHbIX HCTOYHUKOB SHEPIMH Ha OCHOBE 3aKOHA
NpeBpalleHHsl U COXPAHEHHUS BCEX M3BECTHBIX BUAOB SHEPTUH.

Kaxpmas w3 TeM [aHHOrO MOXYJsl BKJIKOYAET SKCIEPHUMEHTANBHOE HCCIEOBAaHUE
obobmaromero xapakrepa. Monysib 3aBepLIaeTcss MPOBENEHUEM IUArHOCTHUECKOW M OLEHOYHOU
paboThI 332 KypC OCHOBHOTO 00I11ero 00pa3oBaHusl.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHUA

Uzydenue U3k Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMPABIEHO HA TOCTHKEHHE
JMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.
B pesynprare wusydeHuss (U3MKKM Ha YpPOBHE OCHOBHOro obmero oOpa3oBaHusi y
oOyuaromerocst OyayT chOpMUPOBAHBI CIEAYIOIINE JIUIYHOCTHBIE PE3YJIbTAThI B YACTH:

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHs OCHOBHOW 00Pa30BaTENbHON MPOrpaMMbl 00YHaIO IIMMHCS
(ra ocHoBe @I'OC 2021 r.) OTpaKarOT FTOTOBHOCTh OOYHAIOIINUXCS PYKOBOACTBOBATHCS CHCTEMOMN
MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMi U PACIIUPEHHE OINbITa ACATEIbHOCTH Ha €€ OCHOBE U B
npoIecce peasn3aliil OCHOBHBIX HAIPABICHUH BOCITUTATEIBHOMN e TEIbHOCTH.
B uacmu guzuueckoeo eochumanus, Gopmuposanus Kyismypsl 300p06bsi U IMOYUOHANbHO2O
O1a20N0NYYUA:
— OCO3HaHHWE LIEHHOCTH JKU3HY,
— OCO3HAHHE MOCNIEACTBUH 1 HENMPUATHE BPEIHBIX NMPUBBIYEK (YrioTpedaeHus
AJIKOTOJIs, HAPKOTHKOB, KYPEeHHs1) 1 UHBIX (popM Bpena st GU3HIECKOro
U TICUXHYECKOTO 37I0POBBS;
— coOmoneHne mnpaBui OE30MAaCHOCTH, B TOM YHCJIE€ HABBIKOB O€30MaCHOrO IOBENCHUS B
UHTEPHET-CPEAe;
— cnocoOHOCTh aNalTHPOBATBCSI K CTPECCOBBIM CHTYAMsSIM M MEHSIOIIMMCS COLIMAIBHBIM,
UH(POPMALIMOHHBIM U IPUPOIHBIM YCIOBHUSIM,
B TOM HYHCJIE OCMBICIISISI COOCTBEHHBIH OIBIT M BHICTPAUBast JATbHEHIINE LIENH,;
— YMEHHE PUHUMATD ce0s1 U IPYTUX, HE OCYKIas;
— YMEHHE OCO3HaBaTb SMOLMOHAIBHOE COCTOsHUE ceds M JPYrHx, YMEHHE YIIPaBIsTh
COOCTBEHHBIM 3MOLIMOHABHBIM COCTOSIHUEM,
— c(pOpMUPOBAHHOCTh HaBbIKA PEe(IIEKCHH, MPU3HAHUE CBOETO MpaBa HA OIMMOKY W TAaKOTO Ke
npaBa IPyroro 4ejoBeKa.
B uacmu mpyoosoco socnumanusi:
— MHTEPEC K MPAKTHYECKOMY M3YYEHHUIO Mpodeccuil U Tpyaa PasjudHOro Poia, B TOM YHCIE Ha
OCHOBE MPUMEHEHHSI U3y4aeMOro IMPEAMETHOrO 3HAHUS,
— OCO3HAaHHWE€ BAXHOCTH OOy4YeHHs Ha TNPOTSHDKEHHUH BCEH  KU3HM IS YCIELTHOH
npodeCcCHOHATBHON NESITETbHOCTH U Pa3BUTHE HEOOXOAMMBIX YMEHHI IS 3TOTO;
— YBa)KEHHUE K TPYAY U pe3yJbTaTaM TPYIAOBOH NESATENbHOCTH.
B uacmu sxonocuvecrkoeo socnumanusi:
— OpPHEHTALVsI Ha MPUMEHEHHE 3HAHUH M3 COLMANBHBIX M €CTECTBEHHBIX HAYK Ul PEIICHUS 3a1a4
B 00yacTu OKpyKarolleld cpenpl, IUIAHUPOBAHHMSA IIOCTYNIKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBHIN JJIS1 OKPY KArOIIeH Cpebl,
— TIOBBILICHWE YPOBHS 3KOJOTHYECKOW KYJNbTYPBl, OCO3HaHME TJIOOAIBHOrO XapakTepa
SKOJIOTUYECKUX MPOOJIEM U MyTeH UX peIleHus,
— OCO3HaHHE CBOEH POJIM KaK IpakJaHMHA U MOTPEOUTENS B YCIOBHAX B3aMMOCBSI3U MPHUPOIHOM,
TEXHOJIOTMYECKON U COLMAIBHOM Cpen.
B uacmu npunsmus yennocmu HAayYHO20 NO3HAHUSL:
— OpPHEHTALMS B EATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HaYYHBIX MPEICTABIEHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSl YEJOBEKa, MNPUPOABI W OOIIeCTBa, B3aWMOCBA3SIX YEJIOBEKa C
MIPUPOAHON U COLIMATIBHOMN Cpenoi,
— OBJIAJICHHE A3BIKOBOM U UNTATEIbCKON KyJbTYPOH KaK CPEACTBOM MO3HAHMUS
MHpa,



— OBJIQJ€HHWE OCHOBHBIMH HAaBBIKAMU MCCJIEIOBATEIbCKON NEATENbHOCTH, YCTAHOBKA Ha
OCMBICTICHHE OIbITa, HAONIOACHHUH, TIOCTYIIKOB M CTPEMIIEHHE COBEpPLICHCTBOBATH IyTH
IOCTIDKEHHSI MHANBHAYAJIBHOTO M KOJJIEKTHBHOTO OJIArOIOITY IS

IIpumenurensHo k @I'OC 2010 r. MOXXHO FOBOPUTH O CBSI3U C AOCTH)KEHHEM JINUHOCTHBIX
pe3yJNbTaTOB  OCBOEGHUSI OCHOBHOH 00pa3oBaTeNbHOIl IpOrpaMMbl  OCHOBHOTO — 0OOwIero
00pa3oBaHUsl, OTPAKAIOLIMNX TOTOBHOCTb M CIOCOOHOCTh OOYYAarOIIMXCSl K CaMOPa3BUTHIO H
JUYHOCTHOMY CaMOOIpENeNeHn0, C(OPMHUPOBAHHOCTb WX MOTHBALMU K OOYYEHHIO W
LIEJICHATIPABJICHHON IO3HABATEIBHON JEATENbHOCTH, CHCTEMbl 3HAYUMBIX COLMANBHBIX H
MEXJIMYHOCTHBIX OTHOLIEHUH, IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPA’KAFOLIUX JIMYHOCTHBIE U
TrpaXOAHCKUE TMO3MLUM B  JEATEIBHOCTH, COLMAJIBHBIE KOMIIETEHLUH, IPABOCO3HAHUE,
CHOCOOHOCTh CTaBUTh LEJNU M CTPOUTb JKM3HEHHBIC IUIAHBI, CHOCOOHOCTb K OCO3HAHHUIO
POCCHICKON UAEHTUYHOCTHU B MOJMUKYJBTYPHOM COLIUYME, B TOM YHUCJIE
«2) ¢opMHpOBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH
o0y4arImuxcss K CaMOPa3BUTHIO U CaMOOOpPA30BAaHHMIO HA OCHOBE MOTHBALMH K OOy4YEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TMOCTPOSHHIO NaibHEHINeH HHANBUIYaJbHOH TPACKTOPHU
oOpazoBaHust Ha 6a3e OPUEHTUPOBKH
B Mupe npodeccuii 1 npodecCHOHATBHBIX MPEANOYTEHHH, C YIETOM YCTOMYUBBIX
MO3HABATEJIbHBIX HHTEPECOB, a TAKXKE HA OCHOBE (POPMHUPOBAHHSI YBAKUTEIBHOTO
OTHOLLIEHUS K TPYy, Pa3BUTHs OIBITA YYaCTHs B COLIMAIIBHO 3HAYUMOM TPYAE;
3) ¢opmupoBaHue LENIOCTHOIO MHPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM H OOIIECTBEHHOW MNPAKTHKH, VYUTBIBAIOLIETO COLHMAIBHOE, KYJIbTYPHOE,
SI3BIKOBOE, IyXOBHOE MHOroobpaszue
COBPEMEHHOI0 MUpa; <...>
8) popMupoBaHUE LIEHHOCTH 310POBOTO U Oe30macHoro odpasa KusHy, <...>
9) dbopmMupoBaHHE OCHOB 3KOJOTHUECKONW KYJIBTYPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
SKOJIOTUYECKOTO MBIIIICHHS, Pa3BUTHE ONbITA HSKOJOTHYECKH OPUEHTHPOBAHHOW pedieKCHBHO-
OLIEHOYHOH U MPAKTUYECKON NEATEIBHOCTH B KU3HEHHBIX CUTYALUSAX).

METANPEAMETHBIE PE3YJIBTATHI

B pesysibTraTte ocBOEHUS MporpaMMbl O (PU3UKE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHHUs
y oOyuaromerocss OyayT cOpMHUpOBaHBI MeTaNpeaMeTHbIE Pe3yJabTAThl, BKIIIOYAIOIIIE
MO3HABaTENIbHbIE YHUBEpPCAlbHbIE y4eOHble [EHCTBUs, KOMMYHHMKATHBHbIE YHHBEPCAJIbHbIE
yueOHbIe NEHCTBYS, PETYIITUBHBIE YHUBEPCATIbHbBIE yUeOHbIE NEHCTBUS.

[lo3naBaTebHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS

Bba3oBble Jornueckune 1edcTBHA:

e BBIABIISITH U XaPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHUT);

e VCTAaHABJIMBATH CYINECTBEHHBIN MPU3HAK KjacCU(DUKAIMK, OCHOBAHUS st 0000ImeHus u
CpPaBHEHUS,

e BBIABIISITh 3aKOHOMEPHOCTH W TPOTHBOPEHUUs B PacCMaTpUBAeMbIX (DaKTax, NaHHBIX U
HaOJTFOIEHUSIX, OTHOCSIIIUXCS K (PU3HMUYECKUM SIBJICHHUSIM,

e BBIABIISITh TMPUYUHHO-CIICACTBEHHBIE CBSI3M TPU W3YYEHHH (PU3HUYECKUX SIBJICHUH U
MPOLIECCOB, [IeNaTh BBIBOAbI C HCIOJb30BAHUEM NEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh THITOTE3bI O B3AUMOCBSI3AX (PU3NIECKUX BEJTUYHH;



CaMOCTOSITENIHO BBIOMPATh CHoco0 pemeHust yueOHo# ¢u3ndeckoil 3amaun (CpaBHEHHUE
HECKOJIbKUX BAapHUAHTOB pELICHMs, BbIOOP Haubojee MOAXOMAIIEro ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPHUER).

Bba3oBble HcciaenoBaTebCKHeE A€HCTBHS

HCIOJIb30BaTh BOMPOCHI KAK UCCIIE0BATENbCKUIM HHCTPYMEHT ITO3HAHUS,

MPOBOJUTH IO CAMOCTOSITEIIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIA (pr3muecKuii
SKCIIEPUMEHT, HeOObIIOE HCCIIeOBAHNE (PU3HMUECKOTO SBJICHHS,

OLICHNBATh Ha MPHUMEHUMOCTh M JOCTOBEPHOCTb WH(POPMALMIO, MOJYYCHHYIO B XOAE
UCCJIEIOBAHUS UJTU DKCIIEPUMEHTA,

CaMOCTOSITENTbHO (hOPMYJIHPOBATh OOOOIIEHHS U BBIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJFOIEHUS, OMBITA, UCCIIEIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE AalIbHEMHIIee pasBUTHE (PU3MUYECKUX MPOLIECCOB, a TAKKE
BBIJIBUTATH MPEATIONIOKEHHS 00 UX Pa3BUTHU B HOBBIX YCJIOBHUSIX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

NPUMEHSTh PAa3JIMYHbIE METOIbI, MHCTPYMEHTbI M 3alpoChl NMPH TMOHCKE W OTOOpe
UH(pOpPMALINK MITH JAHHBIX C YYETOM MPEIIOKEHHOH yueOHON pU3n4ecKoi 3a1aum;
aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh M HWHTEPIPETHPOBATH WH(POPMALMIO PA3THUHBIX
BUJIOB U (hOPM NpEACTABICHNUS,

CaMOCTOSITENIPHO BBIOMpPATh ONTHMAaJbHYIO (opMmy mpencraBieHuss HHGOPMALMH U
WUTIOCTPUPOBATh peIaeMble 3a/a4ll HECJIOXXHBIMH CXeMaMH, IuarpaMMamH, HHOH
rpauKoi 1 UX KOMOMHAIUSMU.

KommyHukaTuBHbIe yHUBepcaabHbIe YyueOHble JeHCTBHUS:

B XO7e 00CyKIeHUs y4eOHOro MaTepuaa, pe3yibTaToB JJA0OPATOPHBIX padOT U MPOEKTOB
3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOI TeMbl U BbICKA3bIBATb HJCH, HALICJICHHBIE
Ha pelIeHHe 3aa41 U MoaAepkaHue 0JaroKeaaTeIbHOCTH OOIIeHHUS,

COMOCTABJSITb CBOM CYKIGHUS C CYKAGHHSMHU JPYyrUX YYaCTHUKOB JMAJOra,
OOHapy’KUBaTh Pa3IMUYUe U CXOACTBO MO3ULIHI;

BBIPA’KaTh CBOK) TOYKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJMYHO  MPEACTaBIATh  PE3YJIbTaThl  BBIIOJHEHHOTO  (PM3MYECKOrO  OMbITa
(PKCIIEpUMEHTa, HCCIIETOBAHUS, TPOEKTA);

MOHMMATh U UCIMOJIb30BATh MPEHMYIIEeCTBA KOMAaHIHON U WHIUBUAYAJIbHOU PabOThI MpH
peLIeHNH KOHKPETHOH (PU3NUeCcKOi mpobiaemsr,

NPUHUMATb LEJH COBMECTHOM JesSITeIbHOCTH, OPraHU30BbIBATb JEHCTBUS MO €€
IOCTUKEHHUIO. paclpelesisiTb PO, OOCYKIaTh MPOLECChl U Pe3yJbTaThl COBMECTHOMH
paboThl, 0000IIaTh MHEHHUST HECKOJIBKUX JIFOCIH;

BBIMOJIHATh CBOKO 4acTb palOoThl, JOCTHras KauyeCTBEHHOIO pe3yJibTaTa IO CBOEMY
HAMpaBJICHUIO U KOOPAHHHUPYS CBOU ISHCTBUS C APYTUMH YICHAMH KOMAH/IbI,

OLIEHUBATh KAY€CTBO CBOErO BKJA[a B OOIIUIT MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIBHO
copMyIMPOBAHHBIM YHaCTHHUKAMHU B3AHMOEHCTBUSL.

PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBHSA

Camoopranuzauus:

BBIIBJISITH NMPOOJIEMBI B JKU3HEHHBIX U YUE€OHBIX CUTYALMsIX, TPEOYIOLINX ISl peIIeHUs
(bu3nvecKux 3HAHUH;

OPUEHTUPOBATbCS B PA3JIMYHBIX MOAXONAX MPHHATUS pelleHuid (MHANBUIYaJIbHOE,
NPUHSATHE PELICHHS B TPYIIIE, IPUHATHE PELISHUH TPYIION),



CaMOCTOSITEJTbHO COCTABJIATH QJITOPUTM pelneHnss (PU3NMUecCKOd 3aJaud WM  TUIaHA
UCCIICIOBAHUSI C YUYETOM HWMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NpPeIJaraéMble BAPUAHTHI PELIEHUI,
JenaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIEeHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbLHBIH HHTELIeKT:

JaBaTh a/IEKBATHYIO OIIEHKY CHTYallUU | MPeIaraTh IUIaH €€ N3MEHEeHNS,

OOBSICHATh MPUYMHBI AOCTIKEHHs (HEOOCTH)KEHHUS) PE3yJbTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B IEATEIBHOCTh (B TOM HUMCJIE B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIICIOBAHUSI WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, HM3MEHUBLIMXCS
CUTyalHi, YCTAHOBJIEHHBIX OIHUOOK, BO3HUKIIUX TPYIHOCTEH,

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa IIEJH U YCIOBHSM,

CTaBUTH Ce€0sl HA MECTO APYroro 4ejoBeKa B XO[€ CHOpa WM AMCKYCCHH HAa HAyYHYIO
TEMy, IOHIMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOro;

NpU3HABaTh CBOE MpPaBO Ha OIMMOKY MpH pelleHuH (PHU3MYecKux 3amad Wid B
YTBEP KASHHSIX HA HAYYHBIE TEMBI U TAKOE K€ TPaBO APYTOro.

MNPEIMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7 KJjacce NpenMeTHbIE pe3yJbTaTbl Ha Oa30BOM YPOBHE IOJIKHBI
oTpakaTh CHOPMHUPOBAHHOCTD y 0OYUAIOIINXCS] YMEHUH!

UCTIONIb30BaTh  MOHATHS.  (U3MYECKHE W XHMUYECKHE SIBJICHUs, HaOJIOJeHHE,
SKCIIEPUMEHT, MOZEINb, TUIOTe3a, €AMHUIBI (PU3NYECKUX BEJIHYHH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHHSI BeIIeCTBa (TBEPIOE, JKUAKOE, Ta3000pa3HOE), MEXaHUYEeCKOe
IOBWKEHHE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  MPSIMOJIMHEHHOE),  TPaeKTOpH,
paBHOzEHWCTByIOIIAass cwia, aedopmanust (ympyras, IUTACTHYECKAs), HEBECOMOCTb,
coofmaromuecst CoCy bl

pa3nuaTh siBeHust (AudQysus, TEmIOBOe NBIKEHUE YACTHIl BEIECTBA, PABHOMEPHOE
IBW)KEHUE, HEPAaBHOMEPHOE IBM)KCHUE, HHEPLMs, B3aMMOACHCTBUE TEJ, pPaBHOBECHE
TBEPIBIX TEJl C 3aKPEIUIEHHOH OCHIO0 BpAICHUs, Nepeada JaBJICHUS TBEPABIMU TellaMH,
KUOKOCTSIMA M ra3aMH, arMoc(epHOe maBlieHHe, IUIaBaHWE TEJ, MPEeBPAIICHUS
MEXaHIMUYECKOW SHEPTHH) N0 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JAHHOE (PU3NIECKOE SIBICHHE;

pacrio3HaBaTh MPOSIBJICHHE H3YYEHHBIX (PU3MUYECKHX SIBJICHUH B OKPYJKArOIIEM MHpE, B
TOM 4YHcie (U3NYECKUe SIBJICHUS B MPUPOAE. NPUMEPbl ABHKEHHUS C Pa3IUYHbIMH
CKOPOCTSIMH B JKHBOH U HEKHBOH MPUPOAE, ASHCTBHE CHIIbI TPEHUS B IPUPOAE U TEXHHUKE,
BJIMSIHAE aTMOC(EPHOTO NABJICHUS Ha KMBOH OpPTraHW3M, IUIABAaHUE PHIO, PBIYArH B Tele
YeJOoBeKa, MNPU OSTOM NEPEBONUTH INPAKTUUECKYIO 3a7ady B Yy4eOHYI0, BBIACNATH
CYIIECTBEHHBIE CBOICTBA (IPU3HAKU) (PH3UUECKUX SBICHUL,

OINUCHIBATh M3YYEHHBbIE CBOHCTBA TeN U (PU3MUYECKUE SIBICHHS, UCHONB3Ys (PU3MUECKHE
BEJINYMHBI (Macca, OOBEM, IUIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSS
CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC TeJa, CHJla TPEHUs, JaBjeHHe (TBEPIOTO
TeNa, JKUIKOCTH, Ta3a), BBITAJIKHBAIOIIAS CHJIa, MEXaHWYeCKast paboTa, MOITHOCTb, TUIEHO
CHUJIBI, MOMEHT CHJIBI, KO3(PHULIMEHT MONIE3HOr0 NEHCTBUA MEXaHU3MOB, KHHETHYECKAsT U
NOTEHIMAJbHA SHEPrUsl), TP ONHCAHUU IPABHIBHO TPAKTOBATH (PU3MUECKUI CMBICT
UCIMOJIb3YEMbIX BEJIMYHMH, MX O0O3HAYEHHs U €AWHHLbI (PU3MYECKUX BEJIUYMH, HAXOAUTh
(bopMyJIBl, CBA3BIBAIOIINE NAHHYIO (U3NYECKYIO BEJIWYMHY C JPYTHMU BEJIUYHHAMH,
CTPOUTH TPa( KN U3YUIEHHBIX 3aBUCUMOCTEH (PH3HMUECKUX BEIHYUH;



XapaKTepU30BaTh CBOHCTBA TN, (PU3NYECKHE SBJICHHSI M MPOLIECCHI, HCIONMB3Ysl MPaBUIa
CoXeHus CuT (BIOJIb OMHOUM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MIPABHJIO PaBHOBECHS pbrdara (0JI0Ka), «30JI0TOE MPABIIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXAaHMYECKOW SHEPruyu, NPH OSTOM JaBaTh CIIOBECHYIO (OPMYJHPOBKY 3aKOHA H
3aMMChIBATh €70 MaTEMaTHYECKOE BbIPAXKEHUE,

OOBSICHATh (PU3MUECKHE SIBJICHUS, IPOIIECCHl M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalul NPakTUKOOPUEHTHPOBAHHOIO XapakKTepa: BbIABIATH MPUYMHHO-CIEICTBEHHbBIE
CBSI3U, CTPOUTH OOBsSICHEHHE M3 1—2 JIOrMYeCKHX MIaroB ¢ OMopoil Ha 1-2 HM3y4eHHBIX
CBOMCTBA (PU3MUECKUX SBICHUMN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH,

pewmatb pacuéTHble 3ama4n B 12 1eHCTBHA, HCIONB3ysl 3aKOHBI U (OPMYJIBI,
CBsI3bIBAOIIME (DPU3MUECKHE BEJMUMHBL HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4M 3aITHCHIBATH
KpPaTKOE€ YCIIOBHE, TOACTaBIATh (U3NYECKHE BEJIWYMHBI B (OPMYJBI M IMPOBOIUTH
PacYEThL, HAXOAUTDH CIIPABOYHBIE NAHHBIC, HEOOXOIUMBIE [T PEIICHUS 3a7a4, OLICHUBATh
PEaTMCTUIHOCTD MOJYYEHHOH (PU3NUECKON BEINYHHBL,

pacrio3HaBaThb MpobIeMbl, KOTOPBIE MOYKHO PELINTh IIPU MOMOIIHU (PH3UUECKUX METOOB, B
OMUCAHUM HCCIECNOBAHUS BBIACISATH IPOBEPSEMOE MPENIONIOKEHHE (TUIOTE3Y),
pa3Iu4aTh U HMHTEPIPETUPOBATH IOJNYYEHHBIH PE3yJbTaT, HAXOOUTh OMIMOKH B XOJe
OTbITA, [IENaTh BBIBOJBI [10 €0 pe3yJIbTaTaMm,

MPOBOJUTD OMBITHI MO HAOMIOACHUIO (PU3NIECKUX SIBICHUHN M (PU3UUECKUX CBOHCTB TEI:
dopMyaHpoBaTE  MpOBEpsieMblE  MPEAINOJOXKEHHs,  coOMpaTh  YCTAaHOBKY U3
NPEIJIOKEHHOTO 00OPYAOBAHMSI, 3aITUCHIBATD X0 OIbITAa U (POPMYJIHPOBATH BHIBOJEL,
BBITIOJIHATE TPsIMble U3MEPEHUsS] PACCTOSIHUS, BPEMEHH, MAacChl Teja, 00b&éMa, CHIIbI U
TEMIEPaTypbl C HCHOJIb30BAHHUEM AaHAJIOTOBBIX M LU(PPOBBIX MNPHUOOPOB, 3aIHUCHIBATH
NOKa3aHUs MPUOOPOB C yUETOM 33JaHHOH aOCOIOTHOM MOTPEITHOCTH U3MEPEHUH,
NPOBOAUTH HMCCIENOBAHHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEJIMYUHBI OT APYrod ¢
UCTIOJIb30BAHUEM NPSMBIX M3MEPEHHUH (3aBUCUMOCTH IMYTH PAaBHOMEPHO IBHIKYILETOCS
Tela OT BPEMEHHU IBUXKEHMs Tella, CHJIbl TPEeHUs CKOJbXEHMsI OT Beca Teja, KauecTBa
00paboTKM TOBEPXHOCTEH TEI W HE3aBUCUMOCTH CWJIbl TPEHHs OT IUIOMIAaU
COTPUKOCHOBEHHUsI TeJ, CUJIbl YNPYTroCTU OT YAJMHEHHUs NPYKUHBI, BbITAJKUBAOIIEN
CHUJIBI OT 00BEMA NOTPYKEHHON YaCTH TeJa U OT IUIOTHOCTH JKUAKOCTH, €€ He3aBHCUMOCTH
OT TUIOTHOCTH TeJa, OT MIyOWHBI, HA KOTOPYIO MOTPY’KEHO TENO, YCIOBUH IJIABaHUS TEJ,
YCIOBHI paBHOBECHS pbldara W OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHUHM Y4eOHOTrO
UCCIIEIOBAHUS, COOMPATh YCTAHOBKY M BBIMOJHATh M3MEPEHHs, CIEAYS MPEIIOKEHHOMY
TIaHy, (UKCHUPOBATh PE3YyJbTAThl IMOJYYEHHOH 3aBUCHMOCTH (DPU3MUYECKHX BEJIMYUH B
BU/I€ TMPEIVIOKEHHBIX TaOMUIl M TrpaduKoB, J[AeNaTb BBIBOABI IO pPE3yJbTaTam
HCCJIEIOBAHNS,

NPOBOAUTh KOCBEHHBIE M3MEPEHHA (PH3UUECKUX BENWYMH (IUIOTHOCTh BEINECTBA
JKUAKOCTH M TBEPAOrO Tejna, Ccujla TPEHUs CKOJIbKEHHUs, JaBJeHHE BO3/AyXa,
BBITAJIKMBAIOINAS CHJIA, NEHCTBYIOINAS HA TOTPYKEHHOE B JKUAKOCTD TENO, KO3 duuumeHt
MOJIE3HOTO NIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPENJIOKEHHOH WHCTPYKLUUHU: TPU
BBIMOJIHEHAH HW3MEPEHUl COOMpaTh SKCIEPUMEHTAIBHYK) YCTAHOBKY M BBIYUCIATH
3Ha4Y€HHUE UCKOMOMW BEJINYHHBI,

coOmonare TMpaBUja TEXHUKH Oe3omacHOcTH mpu  pabore ¢ jmabopaTOpHBIM
obopynoBaHueM;

YKa3bIBaTh MPUHLIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKHUX YCTPOICTB: BECHI, TEPMOMETD,
IMHAMOMETp, COOOIIA0IHUECs] COCYAbl, OapOMeTp, phlvar, MOABIKHBIA W HETIOABIKHBIN
OJI0K, HAKJIOHHAS TIJIOCKOCTB;



XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YYEHHBIX MPHOOPOB U TEXHHUYECKUX YCTPONUCTB
C OMopol Ha WX OmMCaHus (B TOM YHCIE. MOIIIUIHHUKH, YCTPOMCTBO BOAOIPOBOIA,
THAPABIMYECKUI TPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp),
UCTIONb3YSl 3HAHUS O CBOMCTBAaX (PU3NYECKHX SIBJICHUH W HEoOXOomuMble (PU3MUECKHUe
3aKOHBI U 3aKOHOMEPHOCTH,

NPUBOIUTE TNPUMEPBl (HAXOAWTh HMH(POpPMALMIO O TpUMepax) NPAKTHUECKOTO
UCTIONIb30BaHUsT (PU3NYECKHX 3HAHWH B TOBCEAHEBHOW JKM3HHM ISl OOECHeUeHHs
O6esomacHocTn mpu  obpameHHMH ¢ TpUOOpPaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXPaHEHHs 3A0POBbsl M COOJIFOCHUS HOPM 3KOJIOTHUYECKOTO TIOBEACHUST B OKPYIKAOLIEH
cpexne;

OCYLIECTBJISITH OTOOP HCTOYHMKOB HH(popMaimu B HHTepHETe B COOTBETCTBHUU C
3aJlaHHBIM TMTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLINXCS 3HAHUH M MyTEM CPaBHEHUS
PA3JIMYHBIX MCTOYHHKOB BBIAENSATH MH(POPMALMIO, KOTOpas SBJISETCS MPOTUBOPEUMBOMN
WA MOXET OBITh HETOCTOBEPHOI;

UCTIOJIb30BaTh TPHU BBIMOJHEHUH Yy4eOHBIX 3aaHUi HAYYHO-TIONYJLSIPHYIO JINTEPATypy
¢du3ndeckoro copep:kaHus, CIPaBOYHbIC MaTepUabI, pecypchl ceTn MHTepHeT, Bi1ajgeTsh
npuéMaMi KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuss HHPOPMAMUA W3  OIHOH
3HAKOBOW CHUCTEMBI B IPYTVYIO;

co3zaBaTh COOCTBEHHBIE KPAaTKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB WH(pOpMannu (PU3MYECKOrO CONEpKaHMs, B TOM 4YHCIEe MyOJMYHO AeNaTh
KpaTKue COOOIIEHHsI O Pe3ysIbTaTax MPOEKTOB WM Y4eOHBIX HMCCIECIOBAHUH, MPU 3TOM
IPAMOTHO  UCIONB30BaTh HM3YYCHHBbIH TMOHATUHHBIA  ammapat Kypca  (usukwy,
COIPOBO’KAATh BHICTYIJICHHE TIPE3CHTalNEH,

NPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHHMHA PaCHpenessiTh OOS3aHHOCTH B
IPyIe B COOTBETCTBUU C MOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 32 BBINOJIHEHUEM IUIaHA
NEeWCTBUH, aNeKBaTHO OLIGHWBATh COOCTBEHHBbIH BKJAX B MAESTEIBHOCTb TPYIIIIHL
BBICTPAaNBaTh KOMMYHHKATHBHOE B3aUMOJIEHCTBHE, YIUTHIBAsE MHEHHE OKPYIKAIOIIHX.

K konny oOydenus B 8 Kjacce mpenMeTHbIE pe3yJbTaThl Ha Oa30BOM YPOBHE IOJIKHBI
oTpakath CPOPMHUPOBAHHOCTD y O0YUAIOIINXCS] YMEHUH!

HCTIOJIb30BaTh TMOHATUS. Macca M pa3Mepbl MOJICKYJ, TEIJIOBOE ABUKEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHHSI BEINEeCTBA, KPUCTATMYeCKHe u aMop(dHble Tena,
HACBIIICHHBIA W HEHACBIIICHHBIM Tap, BJIAKHOCTb BO3MyXad, TEMIIEPATypa, BHYTPEHHSA
SHEprus, TEIJIOBOH IBUIaTeNb, 3JIEMEHTAPHBIA JJICKTPUYECKUN 3apsii, 3JIEKTPUUECKOE
TOJIe, MPOBOHUKH U TUBJIEKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUYECKHUI TOK, MarHUTHOE TIOJIE;
pa3nuyaTh sBICHHA (TEIUIOBOE pACUIMPEHHE M CXKaTHe, TEIUonepenayda, TeruioBOoe
paBHOBECHE, CMauMBaHHUE, KAMMUISIPHBIC SIBJIEHUS, UCTTAPEHUE, KOHICHCAIIHS, TIIaBJICHHUE,
KpucCTaJTM3anusi  (OTBepAEBaHUE), KUIIEHHE, Teruionepenadya (TerIONPOBOIHOCTD,
KOHBEKLIWS, W3JIYYCHUE), OJICKTPU3AIMS TeJ, B3aUMONEWCTBUE 3apsiioB, AEHCTBUS
SJEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHME, B3aMMOJACUCTBHE MArHUTOB, [EUCTBHE
MArHUTHOTO TIOJIsl Ha MPOBOAHUK C TOKOM, 3JICKTPOMArHUTHAS WHAYKIHS) TIO OMHUCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIMBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PH3UYEeCKOoe
SIBJICHUE,

pacro3HABATh MPOSIBIICHNE WM3YYEHHBIX (DU3UYECKUX SIBJICHUH B OKPYKAIOIIEM MHpE, B
TOM unciie (GU3NUECKHe SIBJICHHUS B MIPUPOJIS. TIOBEPXHOCTHOE HATSKEHHUE U KAITUJUIIPHBIC
SIBIEHUS] B IPUPOJIE, KPUCTAJIbI B pupose, uznydeHue ConHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JIEKTPUYECKHUE SIBJICHUS B
atMocdepe, DJeKTPUYECTBO KHUBBIX OPraHW3MOB, MAarHUTHOe Tojie 3emun, npeid
MOJIFOCOB, POJIb MAHUTHOTO TOJISL Uil JKU3HU Ha 3emile, TOJSIPHOE CHUSHHE, TPU 3TOM



NEPEeBOUTh MPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIACISTH CYLIECTBEHHBbIE CBOWCTBA
(mpu3HaKky) GPU3NUECKHX SIBICHUI,

OINUCHIBATh M3YYEHHbIE CBOHCTBA TeN U (PU3MUECKUE SIBICHUS, UCIONB3Ys (PU3HUECKHUE
BEJINYMHBI (TEMIIEpPaTypa, BHYTPEHHsS OHEPIUs, KOJUYECTBO TEIUIOTHL YAEJbHAs
TEIUIOEMKOCTb ~ BEINECTBA, YACJHbHAs TEIUIOTa IUIABJICHUA, YAEJIbHasd  TEIUIOTa
apooOpa3oBaHusi, yAeJbHAs TEIUIOTa CrOPaHUsl TOIUINBA, KOA(PQHULUEHT IOJE3HOTO
NEHCTBUA TEIUIOBOM MAIlMHBL, OTHOCHUTEJIbHAS BJAXHOCTb BO3AYXa, OJJIEKTPUUECKUH
3apsAn, CWIa TOKA, 3JIEKTPUYECKOE HANPSDKEHHUE, CONPOTUBIICHUE NMPOBOIHUKA, YAEIbHOE
COIPOTHBJIEHUE BEIIECTBA, PadOTa M MOLIHOCTDH 3JEKTPUYECKOTO TOKA), MPU OMHCAHUU
NPaBUJIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOJB3yEMBIX BEJIWYHMH, OOO3HAYECHHUS H
eNUHUIBl (PU3UYECKUX BEJIMYUH, HAXOAWTb (OPMYJbL, CBSA3BIBAIOLINE IAHHYIO
$u3nUecKyr0 BENMYHMHY C APYTUMH BEJIMYMHAMH, CTPOUTH TpPapuKd H3yUYEHHBIX
3aBHCUMOCTEHN (PU3MUECKUX BEIHUMH;

XapaKTepU30BaTh CBOHCTBA TN, (PU3MUECKHE SIBJICHUS U MPOLIECCHI, UCTIONB3YSl OCHOBHBIE
MOJIOXKEHUSI MOJIEKYJSIPHO-KMHETUYECKOH TEOPUH CTPOEHHUsl BELIECTBA, MPUHLUI
CYNEpIO3ULNH MoJIel (Ha KadeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsina, 3akoH Oma
IUTsl ydacTKa Lenw, 3akoH JIxoynsa—JleHna, 3ak0H COXpaHEeHMsI SHEPTUH, IIPU 5TOM [1aBaTh
CJIOBECHYIO (DOPMYJIPOBKY 3aKOHA U 3aIHUCBIBATH €r0 MATEMAaTHIECKOE BBIPAXKEHNUE;
OOBSICHATD (PU3NIECKHE MPOLIECCHI 1 CBOHCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaLHii
MPaKTUKOOPUEHTHPOBAHHOIO XapakTepa: BbIIBATH NPUUUHHOCIEACTBEHHbIE CBSI3H,
CTpOUTH OOBSICHEHUE U3 |—2 JIOTMYECKHX LIaroB ¢ ONMOpOi Ha 1—2 M3yueHHBIX CBOICTBA
(bu3NUeCKUX SIBIEHUH, (PU3NIECKUX 3aKOHOB WU 3aKOHOMEPHOCTEHH;

pematb pacuéTHbIE 3ama4d B 2—3 EHCTBHA, HCIIONB3ysl 3aKOHBI U (OPMYJIBI,
CBsI3bIBAIOLIME (PU3MUECKUE BEIMUMHBL HA OCHOBE aHAJIM3a YCIOBHS 3a7a4d 3aITHCHIBATH
KpPaTKOE€ YCJIOBHE, BBIABISTH HENOCTATOK NAHHBIX ISl PELICHUS 3a7add, BBIOMPAThH
3aKOHBI U (pOpMyITBI, HEOOXOIUMBIE [T €€ PelleHHs], IPOBOIUTh PACUEThI U CPABHUBATH
MOJIyY€HHOE 3HAaYeHNE (PH3UUECKON BETMUUHBI C U3BECTHBIMHU TaHHBIMU,

pacrio3HaBaTb MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPU MOMOILTH (PU3NMYECKHUX METOMOB,
UCIIOJB3ysl ONHMCAHME HCCIECAOBAHMSA, BBUIEIATH IPOBEPAEMOE  MPEANONIOKEHHE,
OLIEHUBATb MIPaBUIBLHOCTD NOPsAJKA NPOBEAEHUS UCCIENOBAHMS, 1€J1aTh BBIBOADL,
MPOBOIUTH OIBITHI IO HAOMIOACHNUIO (PU3HUYECKUX SBJICHUH M (PU3NYECKUX CBOICTB TeI
(KanmMJUIpHBIE SIBJICHUS, 3aBHCUMOCTD JIaBJICHUSI BO3AyXa OT €ro oObéma, TeMmneparypsl,
CKOPOCTH MpOLECCa OCTBIBAHUS M HATPEBAaHMs NPU H3JyYEHUHU OT LIBETA W3Jydarollen
(mormommaromeii) MOBEpXHOCTH, CKOPOCTh UCMIAPEHHS BOJbI OT TEMIIEPATYPHI JKUIAKOCTH H
IJIOWAAu €€ MOBEPXHOCTH, OJIEKTPU3aLMsl TeJl W B3aUMOJECHCTBHE 3JIEKTPUYECKUX
3apsAa0B, B3aUMOJENHCTBUE TMOCTOSIHHBIX MAarHUTOB, BU3yalM3alys MarHUTHBIX IOJeH
MOCTOSIHHBIX MArHUTOB, NEHCTBUS MAarHUTHOTO IOJIS HAa MPOBOJHUK C TOKOM, CBOMHCTBa
3JIEKTPOMArHNUTA, CBOMCTBA 3JIEKTPOABHUrATENsl IOCTOSHHOIO TOKa): (hOPMYyIHPOBATH
IpOBEpsiIEMbIE MPEITIONOKEHHs, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 00OPYAOBAHMUS,
OIUCBIBATH XOJI OIbITA U (POPMYJIUPOBATH BHIBOJHI,

BBIMOJHATh MpsIMble U3MEPEHHs TeMIepaTypbl, OTHOCHUTENbHON BJIAXKHOCTH BO3]YyXa,
CHJIBI TOKA, HANPSKEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX NPUOOPOB W JATYHKOB
¢u3ndecKUx BEJIMYUH, CPABHUBATH pPE3yJbTaThl HM3MEPEHUH C YYETOM 3aJaHHOM
abCOMIOTHOH MOTPEITHOCTH,

NPOBOIAUTH HCCIENOBAHNUE 3aBUCUMOCTH OJHON (PM3MYECKOH BEJIMYUHBI OT IPYro C
UCTIOJIb30BAHUEM TPSIMBIX U3MEPEHUH (3aBUCHMOCTH CONPOTHUBJICHUS MTPOBOJHUKA OT €r0
JUIMHBL, IJIOIAAW IIONEPEYHOrO CEYeHUs] U YAEJIbHOIO COMNPOTHUBJIEHUs BeEILECTBA
MIPOBOJHUKA, CUJIbl TOKA, UAYLIETO 4epe3 MPOBOIHUK, OT HAMNPSKEHUS HAa MPOBOJIHMUKE,



UCCIIEZIOBAaHUE IIOCTEAOBATEIbHOTO U IApaUIENbHOTO COEOMHEHHWH IPOBOJHHUKOB):
IUIAHUPOBATh HCCIIENOBAHUE, COOMpaTh YCTAHOBKY W BBINOJHATbD HM3MEPEHHUs, CIENys
NPEIVIOKEHHOMY TUIaHy, (PUKCHpPOBATH PE3yJbTAaThl IMOJYYEHHOH 3aBHCUMOCTH B BHIE
TabuI U TpaduKOB, AENATh BEIBOABI 110 PE3yJIbTATaM HCCIIEIOBAHNS,

NPOBOAUTH KOCBEHHBIE M3MEPEeHMs1 (PU3NUECKUX BEJIUYMH (yAENbHAsS TEIUIOEMKOCTh
BEI[ECTBA, COMPOTUBJIEHHE IPOBOAHMKA, PadOTa M MOIMHOCTH 3JIEKTPUYECKOrO TOKA):
IUIAHUPOBATh  M3MEPEHHUs, CcoOMpaTh OSKCIEPUMEHTANBHYI)  YCTAaHOBKY,  CIEAys
NpeIOKEHHON HHCTPYKLUK, 1 BEIYUCIIATh 3HAYSHNE BEJMYHHBI;

coOmonare TMpaBUia TEXHUKH Oe3omacHocTH mpu  pabore ¢ jmabopaTOpHBIM
obopynoBaHuEM,

XapaKTepU30BaTh MPUHLHIBI AEHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUECKHX YCTPOWUCTB
C ONOpPOH Ha UX OMHCAHUs (B TOM YHCIIE. CUCTEMa OTOILICHHSI JOMOB, THIPOMET], TTapOBast
TypOuHa, amIepmerp, BOJIbTMETD, CUETUHK 3IEKTPUIECKOM SHEPTUH,
3JIEKTPOOCBETUTENbHBIE TMPHUOOPBI, HArpeBaTENbHBIE 3JIEKTPONPHOOPBl  (IIPUMEPHI),
ANEKTPUUECKHE TPENOXPAHUTENH, JJICKTPOMArHUT, JJIEKTPOIABUIATENb MMOCTOSHHOTO
TOKa), WCIIONB3ysl 3HAHUS O CBOHCTBAX (PU3UUECKUX SBICHUH H HEOOXOIUMBIE
¢dusngeckre 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCTHIE TEXHAYECKHE YCTPOUCTBA U H3MEPUTENIbHBIE TIPUOOPHI IO CXeMaM
U CXEMAaTUYHbIM PUCYHKAM (SKHIKOCTHBINA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD,
IBUTATENb BHYTPEHHEIO CrOPaHUs, SJEKTPOCKOI, peocTaT), COCTaBIATb CXEMBbI
3NEKTPUUECKUX IIeTIeH C IMOCIEA0BATENIbHBIM U TAPAIJICIbHBIM COCTUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHHSI 3JIEMEHTOB HJIEKTPHUYECKUX LIeTIeH;

NPUBOIUTE TNPUMEPHl (HAXOAWTh HMHPOPMALMIO O TMpUMEpax) MNPaKTUIECKOro
UCTIONIb30BaHUsT (PU3NYECKHX 3HAHUH B TOBCEAHEBHOW JKM3HHM ISl OOeCHeueHHs
OesonmacHocTH Tmpu  obpameHHMH ¢ TpUOOpPaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXPaHEHHs 3A0POBbsl M COONIIOCHUS HOPM 3KOJIOTHUYECKOTO TIOBEACHUST B OKPYKAOLIEH
cpere,

OCYILIECTBIIATh TOUCK MH(pOpMaunu (HU3NIECKOro comepxkanus B UHTepHeTe, HA OCHOBE
UMEIOIIUXCS 3HAHUA M MyTEéM CpPaBHEHUs JOMOJHHUTEJIbHBIX HCTOYHHKOB BBIICINSATh
UH(pOPMALINIO, KOTOPAs SIBJISIETCS MPOTUBOPEUNBON MM MOXKET OBITh HEJOCTOBEPHOM,
UCTIOJIb30BaTh TPHU BBIMOJHEHUH Yy4eOHBIX 3aaHUi HAyYHO-TIONYJSIPHYIO JINTEPATypy
¢du3ndecKkoro copep:kaHus, CIPaBOYHbIC MaTepUaNbI, PeCypchl ceTu MHTepHeT, BlIajgeTh
npuéMaMi KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuss HHPOPMAIMA W3  OIOHOH
3HAKOBOW CHUCTEMBI B IPYTVIO;

co3maBaTh COOCTBEHHBIE THCbMEHHBIE M KpaTKHE YCTHBIE COOOWIeHHs, 00o0mas
UHpOPMALIMIO W3 HECKOJbKUX HCTOUYHUKOB (PU3MYECKOTO CONEPIKaHUs, B TOM YHCIE
nyOJIMYHO TPEACTABIIATD PE3YJIBTATHI IPOSKTHOW UM UCCIIEAOBATENIbCKON EATENIbHOCTH,
NP 3TOM TPAMOTHO HCIIOJb30BaTh W3YYEHHBIH MOHATHHUHBIA ammapat Kypca (U3UKH,
COIPOBOKAATh BHICTYILJICHHE TIPE3EeHTAalNEH,

NPYU  BBINOJHEHWH VYYEOHBIX TPOEKTOB M HCCIENOBAaHMNA (PH3UUECKUX MPOIECCOB
pacripenensaTe OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C ITOCTABJICHHBIMH 3a/la4aMH,
CJIEANTD 32 BBITIOJIHEHUEM ILIaHA IEHCTBUI U KOPPEKTHPOBATH €r0, aJeKBaTHO OLICHUBATh
COOCTBEHHBI BKJIQA B JEATEJbHOCTb T[PYIIbL, BBICTPAHBATH KOMMYHHKATHBHOE
B3aUMOJIEIICTBYE, MPOSIBIISAS TOTOBHOCTD pa3peruarh KOH(IUKTHL

K konmy oOydenus B 9 Kjacce mpenMeTHbIE pe3yJbTaThl Ha Oa30BOM YPOBHE IOJIKHBI
oTpakaTh CPOPMHUPOBAHHOCTD y 0OYUAIOIINXCS] YMEHUH!

UCIIONB30BaTh TMOHATHUS. CHCT€Ma OTCU€Ta, MaTepualibHas TO4YKa, TPAeKTOpHUs,
OTHOCHUTEJIbHOCTh MEXaHMYEeCKOro IBWKeHUs, aedopmarus (ympyras, miacTUdeckas),



TPEeHHE, LEHTPOCTPEMHUTENbHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KHU, LUEHTP TKECTH,
aOCOMIOTHO TBEPHOE TENO, LEHTP TSHKECTH TBEPAOIO TENa, PABHOBECHE, MEXAHUYECKUE
KoJIeOaHUST M BOJIHBI, 3BYK, HHPPA3BYK U yJIBTPA3BYK, HJIEKTPOMATHUTHBIE BOJIHBI, IIKAJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAJIIbHO30PKOCTD, CIIEKTPHI UCITYCKAHUS
U MOTJIOIEHUS, anbda, OeTa- U raMMa-u3JTyueHHs], U30TOIbL, siIePHAs YHEPTeTHKA,

pa3nuyaTh siBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEHHOE IBIKECHHUE,
PaBHOYCKOPEHHOE NPsIMOJNMHEHHOe OBIDKEHHE, CBOOOMHOE NajgeHHue Tell, PaBHOMEPHOE
IBW)KEHUE 110 OKPYXKHOCTH, B3aMMOJICHCTBHE TEJ, PEAKTUBHOE ABIKEHHUE, KoJeOaTeapHOoe
IBIDKEHUE (3aTyXarollne U BBIHY)KICHHbIE KOJNeOaHuUs), pe30HAHC, BOJHOBOE BHKECHHUE,
OTpaXeHHUE 3ByKa, MPSIMOJIMHEHHOE PACIIPOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHHUE CBETA,
IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETa, PAa3JIOKeHHe Oeoro CBeTa B CIEKTP U CIOXKEHUE
CHEeKTPAJbHBIX  IIBETOB, JUCIEPCHS  CBETA, €CTECTBEHHAs  PaJUOAKTUBHOCTb,
BO3HHKHOBEHHE JIMHEHYATOrO CIEKTpPa W3JIYUYEHUs) 1O OMNHCAHUI0 HX XapaKTepPHBIX
CBOWCTB M HAa OCHOBE OIIbITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3UUECKUX SIBJIICHHH B OKpY’KarolieMm Mupe (B
TOM 4ucie (pU3udeckue SBICHHUS B MPHUPOAE. NMPUIHMBBI U OTJIMBBI, JBIKCHHE IJIAHET
ConHeYHOM CHCTEMBI, PEAKTUBHOE JIBIKEHHE JKMBBIX OPTaHU3MOB, BOCIPHSTHE 3BYKOB
, LBETa Tel,
ONTUYECKUE  SIBJICHUS B  Tpupoxme, OWONOrHYecKoe  OeHCTBHE  BUAUMOTO,

JKUBOTHBIMH, 3EMIICTPACCHUC, celicMHUYecKIe BOJIHBI, LOYHaMH, 3XO

yIbTPa(pUOIETOBOTO M PEHTI€HOBCKOTO M3JIYUECHUM, €CTECTBEHHBINA PaMOAKTUBHBIN (OH,
KOCMHYECKHE JIy4H, PAAMOAKTUBHOE W3JIy4eHHE NPUPOAHBIX MHHEPAJOB, NEHCTBHE
PamIUOAKTUBHBIX HM3JIyYEHHH HA OpPraHW3M 4YeJOBEKa), MPH STOM MEPEBOIUTH
NPaKTUYECKYIO 3a7ady B Y4eOHYIO, BBIIENATb CYIIECTBEHHbIE CBOICTBa (TIPU3HAKH)
(u3NIeCKHX SIBICHUIL,

OINUCHIBATh M3YUYEHHbIE CBOHCTBA TeN U (PU3MUECKHUE SIBICHHS, UCHONB3Ys (PU3MUECKHUE
BEJINYMHBI (CPENHSAS W MIHOBEHHAass CKOPOCTb Tella MPH HEPAaBHOMEPHOM [BUKECHUH,
YCKOPEHHE, NepeMeLleHne, MMy Th, YIJI0Bas CKOPOCTh, CHUJIA TPEHMUs], CUJla YIPYrOCTH, CUIIA
TSDKECTH, YCKOpPEeHHE CBOOOMHOrO MaIeHUs, BEC Teja, UMIYJbC TeJla, UMITYJIbC CHIIBL,
MexaHn4Yeckass paboTa M MOINHOCTb, TOTEHLHUANbHAS SHEPTUsl TeNa, MOAHITOTO Hax
MOBEPXHOCTBIO 3€MJIM, MOTEHLMAJIbHAsI 3HEPrusl CXKATOM MPYXKUHBL, KUHETHYECKasi
SHEPrus, MOJHAST MEXaHWYEeCKasi SHEPTusi, MePHOA M YacTOTa KOJeOaHUH, IJIMHA BOJHBI,
I'POMKOCTbB 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, MIOKA3aTENb MPEJIOMJICHHUS CPEAbI), IPH
OMHCAHWM TPABHJIBHO TPAKTOBATh (PU3MUECKUIl CMBICT HCIOJNB3YEMBIX BEJUYMH,
00O3HaYeHHsT U EOUHULBI (PU3MUECKUX BEJIMYUH, HAXOAWTh (POPMYJIbI, CBSI3bIBAIOLIUE
IaHHYIO0 (PU3MUECKYIO0 BEJNMUHHY C APYTHMH BEJIMYUHAMH, CTPOUTH TPaUKH M3YHUEHHBIX
3aBHCUMOCTEHN (PU3HMUECKUX BEIHUNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PM3MUECKUE SIBICHHS W MPOLECCHI, MCIIONB3Ysl 3aKOH
COXpPAHEHUs1 SHEPruH, 3aKOH BCEMHUPHOrO TATOTEHHs, NPUHLMI CyNEepHno3ZULUN CHUJ,
MPUHLUN OTHOCUTENbHOCTH I'anunes, 3axoHbl HbIOTOHA, 3aKOH COXPaHEHUs HUMITYJIbCA,
3aKOHBI OTPAXKEHUS U MPEJIOMJIEHHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsAI0BOrO U MaCCOBOrO
qrces MPHU AAEPHBbIX PEaKLHsX, P 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKCHUE,

OOBSICHATD (PU3NYECKHE MPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaLHii
MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIIBIATH NPUYMHHO-CIENCTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX LIaroB C OMOPOH Ha 2—3 W3y4YeHHBIX CBOICTBA
(bu3nUecKUX SIBIEHUH, PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pewmars pacuéTHble 3a7a4uu (OMUPAIOLINECs HA CUCTeMY U3 2—3 ypaBHEHMIA), UCTIONb3YS
3aKOHBI ¥ (JOPMYIIBL, CBSI3bIBAIOLINE (PH3UUECKHUE BETMUUHBI. HA OCHOBE aHAJM3a yCIOBHS



3a7a4ydl 3aMuChiBaTh KPAaTKOE YCJIOBHE, BBISBISTH HEAOCTAIOI[HE WM H30BITOYHBIC
IaHHble, BBIOMPATh 3aKOHBI W (OPMYJIbI, HEOOXOAMMBbIE Ui pEIIeHHs, MPOBOAMTH
PacyéThl M OLIEHUBATh PEATMCTHYHOCTD MOJTYUYEHHOTO 3HAYEeHHsI (PU3NUECKON BEJHYNHBI,
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPH MOMOIIH (PU3NYECKUX METO/IOB,
UCMOJb3ysl  ONMUCAHWE HCCICNOBAHMS, BBIACSITH MPOBEPSiEeMOE  MPEANONIOKEHHE,
OLEHUBATh MPABWJIbHOCTh TIOPSKA MPOBEACHUS HCCIENOBAHUS, M€JaTh BBIBOMDI,
UHTEPIPETHPOBATh PE3YJIbTaThl HAOMIOCHUH U OIBITOB,;

MIPOBOJUTH OMBITHI MO HAOIIOAECHHIO PU3HYECKUX SIBICHUN MIN (QU3NUYECKUX CBOWCTB TeJ
(u3yueHue BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHUS JHEPTHH, 3aBUCUMOCTD
neprona koyeOaHuil MPYKUHHOTO MAasTHUKA OT MAacChl rpy3a M JKECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUTUTYIAbI MajbIX KOJeOaHUil, MpsSMOIUHENHOe PaclpOCTpaHEeHHEe
cBeTa, pasjoxkeHue Oeoro CBeTa B CIEKTP, U3yYeHUE CBOWCTB M300paKeHHUs B TNIOCKOM
3epKajie U CBOWCTB H300paskeHUs mpeaMera B coOuparomieil JuH3e, HAOIIOACHHE
CIUIOIIHBIX U JIMHEWYATBhIX CIIEKTPOB M3JIyUEHHs ). CAMOCTOSITEbHO COOMpPATh YCTAHOBKY
U3 u30bITOUHOrO Habopa OOOpPYIOBaHUsI, OMKCHIBATH XOJI ONbITA W €ro pPe3yJbTaThl,
(hOpMyJTUPOBATH BBIBOJIHI,

NPOBOAUTH MPH HEOOXOAMMOCTH CEpPHI0 MpPSIMbIX H3MEPEHHUH, Ompenelsisi CpenHee
3HaYeHHE U3MepseMoil BennuuHbl ((POKyCHOE paccTossHHME COOHMparoIield JIMH3BI),
00OCHOBBIBaThH BBIOOP criocoba n3MepeHus (M3MEepUTEITHLHOTO Iproopa);

NPOBOIUTH HCCIEIOBAHHE 3aBUCHMOCTEH (PU3HUECKHX BEJIMYHMH C HCIOJBb30BAHUEM
NPSIMBIX U3MEPEHHI (3aBUCUMOCTb MyTH OT BPEMEHHU MPH PABHOYCKOPEHHOM ABIKEHUH
0e3 HavaJbHON CKOPOCTH, MepHoAa KoJeOaHWH MaTeMaTH4eCKOro MasTHUKA OT AJTHHBI
HHUTH, 3aBUCHMOCTH yIjla OTPaKEHHs CBETa OT yrja MaAeHUs U yrjia MPeJOMJIEHHs OT
yria TMajeHus). IIAHUPOBATh HCCJIENAOBAHUE, CAMOCTOSITENbHO COOMPAaTh YCTaHOBKY,
(pUKCHPOBaTh PE3yJbTaThl MOJYYSHHOU 3aBUCHMOCTH (PH3MYECKHX BEJIHMYHH B BHIC
TalbauL ¥ rpaduKOB, AeNaTh BbIBOIBI MO pe3yJIbTaTaM HUCCIeIOBAHMS,

NPOBOAUTH KOCBEHHbIE HW3MepeHHs (PU3HYSCKHX BEJIMYMH (CPEAHssi CKOPOCTb |
YCKOpEeHHe Teja MpHU PaBHOYCKOPEHHOM [BH)KEHHH, YCKOpEHHe CBOOOTHOrO MaJeHHS,
JKECTKOCTh TMPYKUHBL, KOIPPULUUEHT TpPEeHHs CKOJbKEHHs, MeXaHuueckas pabora u
MOIIHOCTh, 4aCTOTa U MEPUOA KoeOaHUil MATEeMAaTHUYECKOrO M MPY>KMHHOIO MasTHHKOB,
ONTHYECKasl Cujia COOMparoIiei JMH3bI, PaAHOAKTUBHBIN (POH): TIAHUPOBATH H3MEPEHHUs],
coOupaTh OKCIEPUMEHTAJbHYI) YCTAHOBKY M  BBINOJHATH HW3MEPEHMs, Clenys
NPEeNIOKEHHONH WMHCTPYKLWH, BBIYHCIATh 3HAYCHHE BEJUYMHBI M AHAJTHU3UPOBATH
MOJTyYeHHBIE PE3yJIbTAThI C YYETOM 33aHHOMN MOTPELIHOCTH U3MEPEHHI;

coOmonare TMpaBUja TEXHUKH Oe3omacHOcTH mpu  pabore ¢ jmabopaTOpHBIM
obopynoBaHueM,

pasznuyaTh OCHOBHBIC MPH3HAKK W3YYEHHBIX (PH3MYECKUX MOJENEH: MaTepuaibHasi TOUKa,
aOCOJIIOTHO TBEPAOE TENIO, TOUSUHBIH MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIaHEeTapHasl
MOJIeJIb aTOMa, HyKJIOHHAsI MOJI€JIb aTOMHOTO SI/Ipa,;

XapaKTepU30BaTh MPUHLHIBI AEHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUECKHX YCTPOWUCTB
C OMOPOii Ha MX OnKCaHus (B TOM YHCIIE. CIIMAOMETP, JATYUKU MOJIOKEHUS], PACCTOSIHUS U
YCKOpEHHs, pakKeTa, 3XOJOT, O4YKH, Mepuckom, (oroanmnapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKON, JO3UMETp, Kamepa BWIbCOHA), UCHONB3ysl 3HAHUS O CBOWCTBAX
bu3ndecKkux sIBIEHUH U HEOOXOUMBbIe (PU3HUECKIE 3aKOHOMEPHOCTH;

UCIMOJIb30BaTh CXEMbl U CXEMATH4YHbIE PHCYHKH H3YYE€HHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPHUTENbHBIX MPUOOPOB M TEXHOJOTMYECKMX IMPOLECCOB MPU peLIeHUH y4eOHO-
NPaKTHYECKUX 3a7a4, ONTHYECKHE CXEMbl Ul MOCTPOEHHs] M300pa’KeHUil B IJIOCKOM
3epKaJie U cobuparoLiei JnH3e;



NPUBOIUTE TNPUMEPHl (HAXOAWTh HMHPOPMALMIO O TMpUMEpax) MPaAKTUIECKOro
UCTIONIb30BaHUsT (PU3NYECKHX 3HAHUH B TOBCEAHEBHOM JKM3HHM sl OOeCHeueHHs
O6esomacHocTn mpu  obpameHHMH ¢ TpUOOpPaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 3A0POBbsl M COONIFOCHUS HOPM 3KOJIOTHUYECKOTO TIOBEICHUS B OKPY KAOLIEH
cpene,

OCYLIECTBJIATH MOMCK HWHpopMaumu (usmyueckoro coxpepkanuss B HTEpHere,
CaMOCTOSITENIbHO  (pOPMYyJIMPYSl TIOMCKOBBIH 3arpoc, HAXOAWTb IyTH OIpPEAeICHUs
IOCTOBEPHOCTH TMOJIy4€HHOH WH(OpPMaMu HAa OCHOBE HWMEKOIIUXCS 3HAHUH U
JIOTIOJTHUTENbHBIX UCTOUHUKOB;

UCTIOJIb30BaTh TPHU BBIMOJHEHUH Y4eOHBIX 3aJaHUi HAYYHO-TIONYJSIPHYIO JINTEPATypy
¢du3ndecKkoro copep:kaHus, CIPaBOYHbIC MaTepUabI, PeCypchl ceTu MHTepHeT, BiajgeTh
npuéMaMi KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuss HHPOPMALMUA W3 OIHOHN
3HAKOBOW CHUCTEMBI B IPYTVYIO;

co3naBaTh COOCTBEHHbIE IMMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMALNH U3
HECKOJIbKUX  HCTOYHMKOB  (DU3MYECKOrO  CONEpIKaHWs, MyOJIMYHO MpPEnCcTaBIsATh
pe3yJbTaThl MPOEKTHON MM HCCIEAOBATENbCKON AESITeNbHOCTH, NMPU 3TOM IPaMOTHO
UCTIOJIb30BaTh M3YYEHHBIH TOHATHHHBIA amnmapar W3ydaeMoro pasgena (U3uKd |
COIIPOBOKAATh BBICTYIUIGHHE TMpe3eHTAluel C y4éToM OCOOCHHOCTEH ayIuTOPHH
CBEPCTHHUKOB.



TEMATHYECKOE IVNTAHUPOBAHUE

7 KJIACC
KosnuecTBo yacos
Ne HaunmeHoBanue pa3jgesioB H TeM JuieKTpoHHbIe (HH(POBHIE)
KonTtposabhbie IIpakTHYecKkne
n/n MpPOrpamMmbl Bcero o0pa3oBaTeibHbIE PeCypChI
paboThl paboThl
Pa3znen 1. ®Puszuka u €€ posib B MO3HAHHH OKPY’KAIOINEr0 MHPA
bubmmorexa LIOK
1.1 ®duzuka - Hayka 0 IPUPOAC 2
Y RREoR https://m.edsoo.ru/7f416194
1.2 dusnyeckue BeTUUHUHBI 2 1 Br6miorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBe HHOHAYYHBIH METOI O3HAHUS 2 1 Bromoresai [IOK
' A hitps://m.edsoo.ru/7f416194
Hroro o pazmemy 6
Paspen 2. IlepBonauyasbHbIe CBeACHHS 0 CTPOEHHH BellleCTBA
bubmmorexa IIOK
2.1 CtpoeHue BelecTsa 1
s el https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJCHCTBUC YACTHIT ) 1 bubmmorexa LIOK
i BEIIECTBA https://m.edsoo.1u/7f416194
bubmmorexa IIOK
2.3 ArperatHsie cOCTO eIICcCTBA 2
AP RSP D https://m.edsoo.ru/7f416194
Hroro mo pazmemy 5
Pasnen 3. /IBu:keHue U B3auMoaelcTBHE TeJ
bubmorexa IIOK
3.1 MexaHn4aeckoe CHHC 3
e T https://m.edsoo.ru/7f416194
bubmmorexa IIOK
3.2 Hne acca, IIOTHOC 4 1
HERIEG M e https://m.edsoo.ru/7f416194
bubmmorexa IIOK
33 Cuna. B c 14 1 2
i e https://m.edsoo.ru/7f416194
Hroro mo pazzemy 21




Paznen 4. /laBieHne TBEPABIX TeJl, JKUAKOCTEN H ra3oB

41 Hasacuue. llepegaua qaBncHUS TBEPABIMU 3 butaunoreka LIOK
’ TEJIAMHU, JKUAKOCTIMHA U Ta3aMH https://m.edsoo.ru/7f416194
bubmmorexa IIOK
i FAEHEG R e o https://m.edsoo.ru/7f416194
bubmorexa IIOK
43 A 6
INEERIHOS ZUETbrG https://m.edsoo.1u/7f416194
44 JeiicTBrC )KUAKOCTH U Ta3a HA HOTPYKEHHOES 7 ) 3 butaunoreka LIOK
’ B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazzemy 21
Pazgen 5. PaGora n MoIHOCTh. JHEprus
bubmorexa IIOK
5.1 P 3 1
RO https://m.edsoo.1u/7f416194
bubmmorexa LIOK
5.2 I7; 5 1
ki https://m.edsoo.1u/7f416194
bubmmorexa LIOK
53 M 4 1 1
ek https://m.edsoo.1u/7f416194
Hroro o pazmemy 12
Pesepsroe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 63 4 12
ITPOI'PAMME




8 KIIACC

KosngecTBo yacos

Ne HaunmeHnoBanue pa3jiesioB H TeM duekTpoHHbIe (HH(POBHIE)
KonTponsHhbie IIpakTH4eckne
n/n MPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PECYPChI
pa6oThI patoThI
Pa3pen 1. TennioBbie sBjIeHHS
1.1 CTpoeHne u CBOMCTBA BEILECTBA 7 e B
: p = https://m.edsoo.ru/7f4181ce
bubmuorexa LIOK
1.2 T 21 1 5
e e https://m.edsoo.ru/7f4181ce
Hroro mo pazmemy 28
Pasgen 2. DjeKTpuyecKHe H MATHUTHBIE SIBJIEHHS
1 DICKTPUUCCKUEC 3aPsIIbl. 3aAPSKCHHBIC TSI 7 1 butmorexa LIOK
’ H UX B3aUMOJICHUCTBUC https://m.edsoo.ru/7f4181ce
bubmuorexa LIOK
2.2 I1 % %) 20 2 7
OCTOSIHHBIN DJICKTPUUCCKUHN TOK it aidben SR
2.3 MarHuTHBIC SIBJICHUS 6 1 1.5 ErCmmresa TIOK
https://m.edsoo.ru/7f4181ce
bubmuorexa LIOK
2.4 2 4
R R e https://m.edsoo.ru/7f4181ce
Hroro mo pazaemy 37
PesepsHOC BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
IMTPOI'PAMME ’




9 KJIACC

KoaunuecTBo 4acos

Ne HaunmeHoBanue pa3gesioB H TeM JuekTpoHHbIe (HH(POBLIE)
KontpoabHubie IIpakTHYecKkue
n/n MpPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
paboThI padoThI
Paznen 1. MexaHu4yecKue siBJICHHSI
11 MexaHuIeCKOe IBHKCHIE H CIIOCOOBI €T0 10 1 bubmmoreka LIOK
' OTIHCAHHUS https://m.edsoo.rw/7f41a4a6
bubmuorexa LIOK
1.2 BzanmoaciicTeue Ten 20 1 3
& https://m.edsoo.ru/7f41a4a6
bubmuorexa LIOK
1.3 3aKOHBI COXPAHCHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro mo pazzemy 40
Paszgen 2. MexaHu4ecKHe K0J1€0AHUS U BOJIHBI
2.1 Mexanudeckue koaeOaHus 7 3 B mune LIOK
https://m.edsoo.ru/7f41a4a6
22 MexaHnueckie BOTHBI. 3BYK 8 1 3 Sugmgnang L0k
https://m.edsoo.ru/7f41a4a6
Hroro mo pazmemy 15
Pazgen 3. DneKTpOMArHHTHOE OJIE H 3JIEKTPOMATHHTHBIE BOJIHBI
31 DICKTPOMATHUTHOS TIOJIC 6 ) buGmuorexa LIOK
' 3JICKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmemy 6
Pasaen 4. CBeToBbIe SIBJICHHS
4.1 3aKoHBI PACIPOCTPAHCHHUSI CBETA 6 2 buomere ol
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3m ¥ onTHYECKHE PUOOPEI 6 3 i ana
https://m.edsoo.r/7f41a4a6
43 Pasnoxenune Genoro cBeTa B CIICKTP 3 2 BT IO

https://m.edsoo.ru/7f41a4a6




Hroro mo pazzemy 15
Paszaen 5. KBanToBbIe ABJIeHUS
bubmuorexa LIOK
5.1 14! 4 1
CIYCKAHHUE U MOTIOLICHUS CBETA ATOMOM T
bubmuorexa LIOK
5.2 C 6 1
G https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
33 7 1
SnepubIc peakim https://m.edsoo.ru/7f41a4a6
Hroro mo pazzemy 17
Pazgen 6. IloBTOpuTe1bHO-00001ar01LIMT MOAYJIB
6.1 [ToeTOpeHue u 0600MEHNE COnCPIKAHMS 9 ) Bbubmiorexa LIOK
' Kypca ¢usuxu 3a 7-9 knacc https://m.edsoo.ru/7f4 1a4a6
Hroro mo pazzemy 9
OBLIEE KOJIMYECTBO YACOB I10 02 27

I[MPOI'PAMME




MNOYPOYHOE IIVIAHUPOBAHUE

7 KUIIACC
KonunuecrBo yacos
Ne Hdara DJIeKTPOHHbIE HU(POBbIE
n/n SEMEOie Bcero IKORE] Ofik HEre L RRIUCE H3YYeHHs o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
1 ®uzuka — Hayka o nmpupose. AsneHns 1
npupoabl. Pu3HUecKUe SBICHUS
) MexaHnueckue, TEIOBBIC, JICKTPUICCKHUE, 1
MarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 OU3HUICCKAUC BETMIUHEL U X U3MCPCHUC 1
Ypok-uccrnegosanue "Mamepenue
4 TEMIIEPATyPhl IPH HOMOIIHU *KHUAKOCTHOTO 1 1
TEPMOMETPA U JATYHKA TEMIICPATYPHL"
Kak ¢usuka u aApyrue ecTeCTBCHHBIC HAYKH
5 H3y4aroT npupoxy. EcrecTBeHHOHAayYIHBIH 1 bu6mmoreka LIOK
meTon nozHanust. Onucanue GpusnuecKux https://m edsoo.ru/ff09f72a
SIBJICHUM ¢ MOMOIIBKO MOJCTIEH
VYpoxk-uccnenosanue "[Iposepka rumoTessr:
6 JANBHOCTH MOJIETA MAPHKA, TYIICHHOTO 1 1
TOPHU30HTATBHO, TeM OONbIIE, YeM OOIbINE
BBICOTA TycKa"
7 Crpoenue BemecTBa. OMbIThL, JOKA3BIBAOIIUC 1 bubmmorexa LIOK
JHCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.1u/ff09fe0a
8 JIBH>KEHYE YacTHIT BEIIECTBA 1 bubmmuera Uk
https://m.edsoo.ru/ff0a013¢
9 Ypok-uccneaopanue «OMbITHI 10 HAOIFOACHUIO 1 |
TCIUIOBOTO PACLITHPECHHUS Ta30B»
10 ArperaTHbIC COCTOSIHUS BEIISCTBA 1
BzanMocBs3p Mekay CBOHCTBAMH BELICCTB B
11 Pa3HBIX arperaTHBIX COCTOSHUSIX U UX 1 Hunarerp IO
https://m.edsoo.1u/ff0a0378

ATOMHOMOJICKYTAPHBIM CTPOCHUCM.




OCOOCHHOCTH arperaTHbIX COCTOSHHN BOIBI

12 Mexannaeckoe JBmKeHUC. PaBHOMEpPHOE U buGanorexa LIOK
HEPAaBHOMEPHOE JBUIKCHUE https://m.edsoo.ru/ff0a05c6
buGaunoreka LIOK
13 Cxopoctb. Exnnuner ckopoctu Bt s dso;_.[ /02079
14 Pacuer myTtH 1 BpeMEHH ABIKEHUS e OE
https://m.edsoo.ru/ff0a0ac4
Wueprus. 3akon unepuuu. Baanmoaeicrare
15 Te II:();IK HNpUYUHA I/ISMpC];I-IGHI/IH CKopoHCTI/I brsmorcia TIOK
https://m.edsoo.ru/ff0a0c10
JBYKCHUS TEIT
16 ITmoTHOCTE BemecTBa. PacueT Mmacchl u oObeMa bubmmorexa IIOK
TEJA IO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparophas pabota «OnpeaencHre
IJIOTHOCTH TBEPAOTO TEIIA»
18 Pewmenne 3amad mo teme "IlmoTHOCTD bubmmorexa IIOK
BemiecTra” https://m.edsoo.ru/ff0al23¢c
19 Cuia KaK XapakTePUCTHKA B3aUMOICHCTBHS
tea. Cuna yrnpyroctu. 3akon ['yka
JlaGoparophas pabota «M3yucHue
20 3aBUCHUMOCTH PaCTsDKEHUS (e hopMariiu)
MPYKUHBI OT TPUIOKCHHOHN CHJIBI»
21 SBnenue Tarotenus. Crjia TOKSCTH
CBs3b MEXKIY CUIION TSIKECTH M MacCOU Temna.
22 Bec tena. Pemenue 3amau mo teme "Cuna QRGO
" https://m.edsoo.ru/ff0al778
TSKECTH
3 Cuia TSHKSCTH HA APYTHX TUIAHETAX. buGanoreka LIOK
OU3HICCKAUC XAPAKTCPUCTUKH TLIAHCT https://m.edsoo.ru/ff0al502
buGaunoreka LIOK
24 Hamepenue cun. duramomerp - dso;_.[ T
buGaunoreka LIOK
29 HEeie: Fenesusioot, https://m.edso;_.[ru/fanl778
26 CrHoeHHe BYX CHIT, HAMTPABICHHBIX MO OJHOU bu6Gmmoreka LIOK




npsMoii. PaBHOIEHCTBYIOMIAS CHIT

https://m.edsoo.ru/ff0ala70

Pemenue 3aga4d no teme "PaBHoacHCTBY IOLIAs

27 ”
CHI
Tpenne ckonpKeHHUA U TPEHHUE TTOKos. TpeHne bu6mmoreka LIOK
28
B IPUPOAC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopuas pabota «M3yucHue
29 3aBUCHMOCTH CHITBI TPEHH CKOJIBKEHHUS OT buGmmoreka LIOK
CHITBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPHUKACAIOIINXCS TIOBEPXHOCTCHY
30 PemcHme 3amad Ha OMpeACACHUC
PaBHOACHCTBYIOLIEH CHUITBI
Pemnenue 3aaau mo temam: «Bec Temay,
31 Tpad 5 R _— Bu6mmoreka LIOK
«I'paduueckoe n300paKCHUE CHIT WJTBI
7 - > ] - https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHD)
Kontponpnas pabora mo Temam:
1 «Mexanndaeckoe aBmkeHue, «Macca,
IJIOTHOCTBY, «Bec Tenay», «I padudeckoe
n3o0paxeHue cuny, «CHITbD
3 Hasnenne. CiocoObl YMEHBIICHUS U bu6mmoreka LIOK
VBEIUYCHUS JABICHUS https://m.edsoo.ru/ff0a20a6
34 Hasnenue raza. 3aBUCUMOCTD AABJICHUS Ta3a OT buGaunoreka LIOK
00BéMa, TEMIICPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBncHUS TBEPABIMHU TCIAMH, bubmmorexa IIOK
JKHAKOCTAMM M razamu. 3axoH Ilackas https://m.edsoo.ru/ff0a25b0
36 JaBiacHUC B )KUIKOCTH U Ta3¢, BRI3BAHHOC buGanoreka LIOK
ACUCTBUCM CHJIBI TAKCCTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo teme «JlaBiaeHue B bubmmorexa IIOK
JKAAKOCTH U rase. 3axoH IMackamsy https://m.edsoo.1u/ff0a2826
33 Coob bubmmorexa IIOK
0OOIIAIOITHECS COCY B
e s https://m.edsoo.ru/ff0a2970
. buGaunoreka LIOK
39 I'mppasnmdaeckuii mpece

https://m.edsoo.ru/ff0a3136




40

ManomeTtpsl. [TopmHeBOH )KHAKOCTHBIN HACOC

Atmocdepa 3emnu. [IpuarHe! cymecTBOBaHUA

BO3AYIIHOW 000JI0UKH 3eMIH. 3AaBUCHMOCTh bu6mmoreka LIOK
41
arMoc(epHOro AaBICHUS OT BHICOTHI HAJ https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOPS
bubmmorexa IIOK
42 B A CHHUE
e https://m.edsoo.ru/ff0a2bsa
13 Hamepenue armocdeproro gasnenust. OnbiT buGaunoreka LIOK
Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOCHEPHOTO JABICHUS OT buGaunoreka LIOK
44
BBICOTHI HAJ| YPOBHEM MO https://m.edsoo.ru/ff0a2fc4
BapomeTp-anepoun. AtmocdepHoe naBicHue bu6mmoreka LIOK
45
HAa Pa3IU4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3aga4d o teme "ATtmochepHoe
masiacHue"
47 JelicTBrC )KUAKOCTH U Ta3a HA TOTPYKCHHOC B buGaunorexa LIOK
HUX T€J10. ApXHUMEI0Ba CHla https://m.edsoo.1u/ff0a3276
JlaGoparopuas padota «OnpeaencHue
48 aﬁ BEIO elz“l CUITBI ep“IIOCTI; oIIcH Ha buenERet Ok
BBITAJTKH
= 2 i https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KEHHOC B YKUIKOCTHY
JlaGoparophas paboTa mo Teme
«HccaeaoBaHue 3aBUCUMOCTH BECa TENIa B BOJIC bubmmorexa IIOK
49 g ¥
OT 00BEMA TOTPYIKEHHOU B YKUIKOCTh YaCTH hitps://m.edsoo.ru/ff0a3514
TCaA»
bubmmorexa IIOK
50 ITnasanue Te
e https://m.edsoo.ru/ff0a3a9%6
JlaGoparophas pabota "KoncTpynposaHnue
51 apeoMeTpa WA KOHCTPYHPOBAHUE JIOJKH U
OTIPESACICHHUE €€ TPY30MOIbEMHOCTH"
Pemenue 3agad no temam: «llnaBanue cyaos.
52 Bo3 onna:][saHHe» «/laBacHue TBC LI}}ZHTGJ'I bubminnce LIOK
X
& ; PA : https://m.edsoo.1u/ff0a3654

JKAIKOCTCH U ra3oBy




bubmmorexa IIOK

53 Mexanndeckas pabota
5 https://m.edsoo.ru/ff0a3f82
bubmmorexa LIOK
54 MomHocTe. EnpHALBI MOIMTHOCTH
= G, = https://m.edsoo.ru/ff0a3f82
55 Ypok-uccrnenoanue "PacuéT MOIIHOCTH, |
Pa3BUBACMOM MPH MOABEME 110 JICCTHHIIS"
56 IIpocreie Mexanm3mel. Peraar. PasHOBeCHE cri
Ha phIUare
Koutponeras padota o teme «JlaBiacHue
57 TBEPABIX TCII, KUIKOCTCH U razoBy /
Bcepoccuiickas nposepouHas padora
PesepsHbiii ypok. Paborta ¢ TekcTamu o Teme
58 i b yp" " e bubmmorexa LIOK
«/laBneHue TBEPIABIX TE, KUAKOCTCH U ra30B
. DA bl https://m.edsoo.ru/ff0a4ffe
/ Beepoccuiickas nmposepouHas padoTta
Poruaru B TexXHHKE, OBITY U IPUPOAC.
59 JlaGoparopHas pabota <<}I//Iccnpeﬂrc))13aHHe 0.5 Suomentie TIOH
TOPH :
- i . - g https://m.edsoo.ru/ff0a478¢
YCIIOBUH PABHOBECHSI PhIYaray
60 Pemenne 3amad mo Teme «Y CIIOBHSA PABHOBCCHS buGaunoreka LIOK
peryara» https://m.edsoo.1u/ff0a48a6
Koaddumenr noneznoro aeicTpus
61 mexanm3ma. JlaGopartophas pabota 0.5
«HMamepenne KT/ Hak10HHON TITOCKOCTI
2 Pemenne 3ama4 mo reme "PaboTa, MOIIHOCTE, bubmmorexa LIOK
KI1a" https://m.edsoo.ru/ff0adc48
63 Mexanndeckas sneprus. Kuaerndeckas n bu6moreka LIOK
MOTCHUHAIBHAS JHEPT U https://m.edsoo.ru/ff0a4252
64 3akoH coXpaHe MEXaHUYICCKOU SHEPrUH SaoeEE T
KOH COXPAHCHHS
P P https://m.edsoo.ru/ff0a4360
YV pOK-3KCIICPUMEHT MO TCME
"IKCIIEPUMEHTANBHOE OIIPEACICHHIE
65 H3MCHCHHS KHHCTHUCCKOM W MOTCHITNAILHOM 1

3HCpI‘I/II/I HpI/I CKaThIBaAHUU TCJIA 1O HaI(J'IOHHOﬁ
ILUIOCKOCTH"




Kontponpnas pabora no teme «Padora u

66 1
MOIIHOCTh. DHSPrHs

67 PesepsHbiii ypok. Pabota ¢ Texcramu mo teme ! bu6mmoreka LIOK
"MexaHuueckoe ABKeHUE" hitps://m.edsoo.ru/ff0adeec6
Pesepsubiii ypok. Pabota ¢ Texcramu mo teme

68 n " 1

Pa6ora. MomHoCcTE. DHEPrus
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KIIACC

KouanuecTBo 4acos

Ne Hdara DJIeKTPOHHbIE U(POBLIE
Tema ypoka KouTtposibHbie IIpakTHyeckne
n/n Bcero H3y4YeHHS o0pa3oBaTeibHbIE PECypPChI
paboThI padoThI
OCHOBHBIC TOIOKCHUSI MOJICKYISIPHO-
1 KHHCTHYCCKOM TCOPHH U HX OIIBITHBIC 1 Eacmvzei LI
y https://m.edsoo.ru/ff0a5256
MTOATBEPIKACHHUS
2 Macca u pa3Mep aTOMOB ¥ MOJCKYIT 1
3 Moaeau TBEPAOTO, KHUAKOTO U ra3000pa3HOro 1 bubmorexa IIOK
COCTOSIHHAH BCINCCTBA https://m.edsoo.ru/ff0a540¢e
OOBICHECHUE CBONCTB TBEPAOTO, KUAKOTO U
4 ra3000pa3HOro COCTOSIHUH BEIICCTBA HA OCHOBC 1
MNOJ0XKEHUN MOJICKYISIPHO-KUHETHIECKOM
TCOPUH
5 Kpucrannmueckue u amopdnsie Tena 1 Bun e LK
p p https://m.edsoo.ru/ff0a5800
6 CMauuBaHHUC U KAMUJLISIPHOCTD. 1 buGaunoreka LIOK
IToBepxXHOCTHOE HATSKCHHC https://m.edsoo.ru/ff0a5530
7 TennoBoc pacIUPEHUES U CHKATHE 1 b QuRFEha LI
P B https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3p TeMIIEpaTypsl CO 1
CKOPOCTBIO TCTUIOBOTO ABUKCHUS YACTHII
9 BuyTtpennss sHeprus. CnocoObsl H3MEHEHHUS 1 bu6mmoreka LIOK
BHYTPECHHEH 3HEpPruu https://m.edsoo.1u/ff0a5c60
bubmorexa IIOK
10 Buapl Temonepeaaun 1
= s https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "I[pakruueckoe
11 I/IfHOJ‘IbSO]i)lHII)/IC TGHJ‘IOBII::IX CBOMCTB BCIICCTB H 1 1 Bromcngia QI
- https://m.edsoo.ru/ff0a65¢c0
MAaTCPHUAJIOB B LEIIX SHEPTOCOCPEIKCHUS
Butanoreka LIOK
12 KonuuecrBo TemmoThl. Y ACIbHAS TCILIIOCMKOCTD 1 H

https://m.edsoo.ru/ff0a6976




13 YpaBHeHHE TCIIOBOTO GanaHca. Termtoo0MeH u bubmmorexa IIOK
TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparophas pabota "HUccieaoBaHuS SIBICHUS

14 TEII00OMEHA IIPH CMEIIUBAHUH XOJIOTHON U baomvTEg LG

. " B ‘ https://m.edsoo.ru/ff0a6a98
TOPSIYCH BOJBI
PacueT xoaHUeCTBA TCILIOTHL, HCOOX0IUMOTO

15 JUIA HarpeBaHus Tejla U BBLACIAEMOTO UM MpU
OXJIAK ICHUH

16 JlaGoparophas padota "OnpeaencHue yacapHOM buGaunoreka LIOK
TEIUIOCMKOCTH BEINECTBA https://m.edsoo.1u/ff0a6bb0

17 DHeprus TOILMBA. Y AeAbHAS TEIUIOTA CTOPAHUA Buommorexa LIOK

p Sl P https://m.edsoo.ru/ff0a7bS5a

18 ITnasnenne u OTBEPACBAHNE KPHUCTATIIHMYESCKUX bu6moreka LIOK
Tea. Y ACabHAs TCINIOTA IUIABICHUS https://m.edsoo.ru/ff0a71d2

19 JlaGoparophas padota "OnpeaencHue yaACIbHOM buGaunoreka LIOK
TEIUIOTHI ILIABJICHUS J1baa" hitps://m.edsoo.ru/ff0a72fe

bubmmorexa IIOK

20 IMapoo6pazosanue u koHacHCamus. Mcmapenmue

PEaap é 3 P https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temiora napooopasoBaHust
21 U KOHICHCALUHU. 3aBUCUMOCTDb TEMIIEPATYPHI Bucing ks IR
) P https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO TABICHHS
BraaxuocTs Bo3ayxa. JlabopaTopHas padota
22, "Onpenenenue OZHOCHTCHLI;IOP'I I])SJ'IZDKEIOCTI/I Buonmgnma LIGK
a0 " https://m.edsoo.ru/ff0a7628
BO3AyXa

2 Pemienue 3a1a4 Ha ONPEACICHUE BIAKHOCTH
BO3AyXa
[TpuHIune! paboThl TEMIIOBBIX ABUTATEICH.

24 [Naposas Typbuna. [lpurarens BHYTPEHHETO
cropasus

75 KITJI rermmosoro aeuratens. TermioBeie buGaunoreka LIOK
JIBUTATEJIH U 3aI0UTa OKPYKAIOWEW Cpe bl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXPaHCHH U NPCBPAILCHUS SHCPTUH B




TCIUIOBBIX ITPpOoHCCCax

[ToaroroBka kK KOHTPOIEHOH paboTe Mo TeMe

" bubaunoreka LIOK
27 Terutosrie sBIcHNA. 3MEHEHHE arpeTaTHBIX
u i https://m.edsoo.ru/ff0a8312
COCTOSIHUH BEIICCTBA
Koutponberas padora no teme "Terossie
& buGaunoreka LIOK
28 spyeHns. I3sMeHeHne arperaTHeIx COCTOSHIH
" https://m.edsoo.ru/ff0a86ac
BCIICCTBA

29 Dnexrpuzanms Tea. [Ba poaa 3neKTpuIecKux
3apsIoB

30 Ypok-uccienoBaHue "INCKTPU3ALUS TCI
HWHIYKLOUEH U TIPHU CONPUKOCHOBEHUH"

31 BaanmoneticTBre 3apsKCHHBIX TE. 3aKOH bu6moreka LIOK
Kynona https://m.edsoo.ru/ff0a87e4
Anexrpuueckoe none. HanpspkeHHOCTS

32 BJICKT] pmecxoro moJs. I HIEHLII/IH CYTICPIIO3ULIAN Buomayptaa L0

4 2 . i https://m.edsoo.ru/ff0a8a0a
SACKTPUICCKUX TOJICH
13 Hocurenu snekTpuueckux 3apsaos.
QnemenHrapHsii 3apsia. CtpoeHue atoma

34 ITpoBoaHUKY U AUIICKTPUKH. 3aKOH bubmmorexa LIOK
COXPAHECHHUSI AMEKTPUUECCKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 PemeHne 3ama4 Ha MPUMCHCHUC CBOUCTB buGaunoreka LIOK
3JICKTPUUECCKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUESCKHUH TOK, YCIOBHS €TO

36 cymecTBoBaHUI. MCTOUHUKH 3IEKTPHUECKOTO Be6morexa LIOK

4 ' v https://m.edsoo.ru/ff0a935a4
TOKa
37 JeHCTBHS 3MCKTPHICCKOTO TOKA butcamooRa LIOK
v https://m.edsoo.ru/ff0a96b2
Vpok-uccrnenosanue "JleficTrre

38 JIEKTPHIECKOTO IO Ha MPOBOXHUKH U
JUBICKTPUKA"

39 DICKTPUUCCKUH TOK B METAJLIAX, JKUAKOCTSX H butaunoreka LIOK

rasax

https://m.edsoo.ru/ff0a9838




40 DICKTPUUCCKAS LICTh U ¢ COCTABHBIC YaCTH
A1 Cuna toka. JlaboparopHuas padora "UamepeHue 0.5 butaunoreka LIOK
U PETYJIHPOBAHHUE CHJIBI TOKA" ' https://m.cdsoo.ru/ff0a8bd6
DICKTPUUCCKOS HampskeHUe. BomptMeTp.
42 JlaGoparophas pabota "Usmepenue u 0.5 brbmorses LIOK
PRESEERAL ”p ' https://m.edsoo.ru/ff0a9¢14
PETYMHPOBAHUEC HATIPSKCHHUS
13 ConpoTHBICHUE TPOBOAHUKA. Y ACTBHOS butaunoreka LIOK
CONPOTHUBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas pabota "3aBuCHUMOCTD
i 3ICKTPHUICCKOTO COTIPOTHUBICHUS ITPOBOIHIKA 1 butaunoreka LIOK
OT €r0 JJIVHBI, INTOIMAIHN NONEPEIHOrO CCUCHUS https://m.edsoo.ru/ff0aa738
u MaTtepuana
45 3aBHCUMOCTb CHITBI TOKA OT HANPSKEHUS. 3aKOH bu6moreka LIOK
Owma st yaacTKa Uenu https://m.edsoo.ru/ff0aad4a
JlaGoparopnas padota "HUccnenosanue
46 3aBUCUMOCTH CHITBI TOKQ, UAYINCTO YCPE3 1 buGaunorexa LIOK
PE3UCTOP, OT CONPOTUBICHUS PEIUCTOPA U https://m.edsoo.ru/ff0aa04e
HAIMPSDKEHUS Ha pe3ucrope”
47 Iocne noBateIbHOE ¥ MAPATLICIBHOS
COCIUHCHUS TPOBOAHUKOB
JlaGoparophas pabota "lIposepka npaBuia
48 CJ0KCHHSA HAMPSLKCHUH ITPH TTOCIC I0BATCIHHOM 1 Frtye ERallOF
- i~ " https://m.edsoo.ru/ff0aaas8
COCIUHCHUH JBYX PE3UCTOPOB
JlaGoparopnas padota "lIpoBepka nmpaBuia st
49 CHJIBI TOKA MPH MapaAJICIEHOM COCIHHCHUM 1 brmn e
"p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3ana4d Ha npumeHeHue 3akoHa Oma buGaunoreka LIOK
JJTSL Pa3IMYHOTO COCAUHEHNSI TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabora u MOIIHOCTh 3JICKTPHUISCKOTO TOKA. buGaunoreka LIOK
; 3axon Jlxoyas-Jlenna https://m edsoo.ru/ff0ab124
57 JlaGoparophas padota "Onpeaencuue padoTh U 1 buGaunoreka LIOK
MOIIHOCTH JJICKTPHUSCKOTO TOKA" https://m.edsoo.ru/ff0ab3e0




DICKTPUUCCKUC LICTTH U TIOTPEOUTEIH

53 3JCKTpHUYCCKOH SHeprun B OpiTy. KopoTkoe DI TIOK
p p Y https://m.edsoo.1u/ff0ab660
3aMBIKAHUC
54 IMocTossHHBIC MATHUTHL, KX B3AUMOACHCTBHE
55 Ypok-uccrnenosanue "Mayuenue nonci | butaunoreka LIOK
ITOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnaurHoe moe. Marauraoe momne 3eMiiu u bubmmorexa IIOK
56
€r0 3HAUCHUE JUISI KU3HU HA 3eMIIE https://m.edsoo.ru/ff0acOba
[ToaroroBka k KOHTPOIEHOH paboTe Mo TeMe
57 "IICKTPUUCCKUC 3aPSabl. 3APSIKCHHBIC TEIA U butaunoreka LIOK
ux B3auMoacrcTeus. [locTossHHBIH https://m.edsoo.ru/ff0abd2¢c
3ACKTPHICCKUH TOK"
Kontponsnas pabora no Teme "nekTpuucckre
3apsiapl. 3apSLKCHHBIC TEA U UX buGaunoreka LIOK
58 5 i .
B3auMoacHcTBHS. [10CTOSHHBINA SICKTPHUICCKII https://m.edsoo.ru/ff0abea8
tok" / Beepoccuiickas mpoBepodHas paborta
PesepsHbiii ypok. Pabota ¢ Texcramu mo teme
- & ¥ 9 bubmmorexa IIOK
59 [TocTostHHBIN 3ACKTPUUCCKHHA TOK" /
N https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepodHast padora
OmnbiT Jpcreaa. MarHuTHOE mosne
60 3JIe ¢CKoro Toka Ma o€ moJue bub oo LUK
JCKTPHICCKOTO TOK: THHTHOE TI0JT
- https://m.edsoo.ru/ff0acld2
KaTYIIKH ¢ TOKOM
IIpumeHEeHHE SICKTPOMATHUTOB B TCXHHUKE.
61 JlaGoparophas pabota "UsyueHue aeiic 0.5 G I
TOPH: T YCHUC ACHCTBHS !
e o " hitps://m.edsoo.ru/ff0ac74a
MArHUTHOTO TMOJIS HA MPOBOAHKUK C TOKOM
DIICKTPOABUTATETh TOCTOSIHHOTO TOKA.
Hcmonb3oBanue 3aekTpoaBUrarecii B
62 € ec CTPOMNCTBA a TPAHCIIOPTE DHOTETER LUK
TEXHHYCCKUX YCTPOMCTBAX M HA TPAHCIT !
S " > - https://m.edsoo.ru/ff0ac86¢
Jlaboparophas pabota "KoHcTpynpoBsanue u
M3YYCHUE Pa0OThI 3JICKTPOIBUATATES/IS"
63 Omnsiter @apazest. 3aKOH 3MCKTPOMATHUTHOM
naaykmud. [Ipasumo Jlenna
64 Anexrporeneparop. CriocoObl Moy YCHUS




BICKTPHUUCCKOM SHEPIUH. DICKTPOCTAHIIMN HA
BO300HOBIISIEMBIX HCTOYHHKAX SHCPIUU
65 [ToaroroBka k KOHTPOIBEHOH paboTe MO TeME 1
"IICKTPUUCCKUEC U MATHUTHBIC SIBJACHHUS"
66 Kontponsnas pabora no Teme "nekrpuucckre 1 bu6mmoreka LIOK
¥ MarHATHBIC SIBICHUS" https://m.edsoo.ru/ff0acb14
67 PesepsHbiii ypok. Pabota ¢ TekcTamu mo teme 1 bu6mmoreka LIOK
"TennoBeie siBACHUS" https://m.edsoo.ru/ff0accSe
63 PesepsHbiii ypok. Pabota ¢ Texcramu mo teme 1
"MaruurHbiC sIBACHHS"
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




9 KJIACC

KouaunuecTBo 4acos

No Hara DJIeKTPOHHbIE H(PPOBLIE
Tema ypoka KouTtposibhbie IMpakTu4yeckne
n/n Bcero H3y4YeHHS o0pa3oBaTeibHbIE PECYPChI
padoThbI padoThI
1 Mexannieckoe JBIDKCHUC. MatepruaabHast 1
TOYKA
) Cucrema orcuera. OTHOCHTEIBHOCTD 1 bubmmorexa IIOK
MEXaHHYCCKOTO JBIKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TIPIMOIHMHCHHOC IBHKCHHC 1 Brbmirena LIOK
P e https://m.edsoo.ru/ff0ad19a
g HepasHoMepHOE NPSIMOTHHCHHOE [BUKCHHC. 1
CpeaHsiss 1 MTHOBCHHASI CKOPOCTh
5 IpavonuHCITHOC PABHOYCKOPCHHOE 1 butaunoreka LIOK
JBIKCHHE. Y CKOPEHHE https://m.edsoo.1ru/ff0ad8d4
CKOpPOCTh TPSMOTHHEHHOTO
6 paBHOYCKOpeHHOTO ABiskeHus. [ paduk 1
CKOPOCTH
JIaboparopHas padota "Omnpe nenenue
7 CKO peHI/IfI) TCJ‘IZI: pu aBHI:)pCKO CHHOM 1 1 But duomeun IO
e o - yexop i https://m.edsoo.ru/ff0adb18
JBIDKEHUH M0 HAKIIOHHOM INIOCKOCTH
8 Cso0Ooanoe maaenue tein. Onprter [Nanunes 1
PaBHOMEPHOE ABIDKEHHUE IO OKPYIKHOCTH.
9 Ilepuon E‘{aCTOTa oOpareHus pJ};HHeﬁHaH a 1 Bub mgcua IO
P P ' https://m.edsoo.ru/ff0ael76
YIJI0Bast CKOPOCTH
10 LlcaTpocTpeMUTETHHOC VCKOPCHHE 1
bubmmorexa IIOK
11 Ilepseiii 3axkon HeroTona. Bexrop cumnel 1
p p https://m.edsoo.ru/ff0ac612
12 Bropoii 3axon Herorona. PasHoactiicTByromast 1 bubmmorexa IIOK
cuna https://m.edsoo.ru/ff0ac72a
bubmmorexa IIOK
13 Tpertuii 3axon Herorona. Cynepnozunus cui 1
p ynep o https://m.edsoo.ru/ff0ac982




PeincHue 3a1av Ha NPUMCHCHHUC 3aKOHOB

bubmorexa IIOK

= Herotona https://m.edsoo.ru/ff0acb6e

15 Cuna yopyrocru. 3akoH ['yka Etltfsn /P/IIZ.T:;s?)gr(z/If(anecaz

16 Pemrenne 3aga4 mo reme «Cuna ynpyroctm»

17 JlaGoparopnas padota «OmnpeaencHue but6mmoreka LIOK
JKECTKOCTH MPY>KUHBD) https://m.edsoo.ru/ff0ace28

Bbu6moreka LIOK

= (e https://m.edso;_.[ru/fanﬂ 38

19 Pemrenne 3agay no reme «Cuna TpeHmsD Bt LUK

https://m.edsoo.ru/ff0afa26

20 Jlaboparopnas pabota "OmnpeaencHue bu6mmoreka LIOK
KO3 DHUILHUCHTA TPSHHUS CKOJIbKCHHUS https://m edsoo.ru/ff0af8be

1 Pemenue 3amaa mo teme "3axonsr HeroToHa. bubmorexa IIOK
Cuna yopyrocru. Cuna tpenus" https://m.edsoo.ru/ff0afb8e

” Cua TSHKSCTH U 3aKOH BCEMUPHOTO buGaunoreka LIOK
TATOTCHUS. Y CKOPEHUE CBOOOTHOTO MAACHUS https://m.edsoo.ru/ff0af044
Vpok-kouhepeHnius " [IBIsKEHUE TET BOKPYT

23 rpasutaronHoro ueHTpa (CoaHeuHas
cucrema). [amakTuku'”

24 Pemenue 3amaa mo teme "Cuna TSOHKSCTH B bubmmorexa IIOK
3aKOH BCCMHPHOTO TATOTCHHS" https://m edsoo.ru/ff0af5f8

75 ITepsas xocmmuaeckas ckopocts. HegecomocTn bu6moreka LIOK
H HEPETPY3KHU https://m.edsoo.ru/ff0af33¢c
PaBHOBeCHE MaTepUaTPHON TOUKH.

2% AbcomoTHO TBEPIOC Teno. PaBHoBeCHE buGaunoreka LIOK
TBEPAOTO TEMA € 3aKPEIIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpamcHusa. MomeHt cunbl. LieaTp TSDRECTH
PaBHOBeCHE MaTepUaIbHON TOUKH.

7 AbcomoTHO TBEP IO Teno. PaBHoBEeCHE

TBEPAOTO Tela ¢ 3aKPEMIEHHOW OChIO
pamcHusa. MomeHt cumbl. LieaTp TSDRECTH




)% Pemenue 3agaa mo teme "MOMEHT CHITBI. bubmmorexa LIOK
LenTp TsoxecTn" https://m.edsoo.ru/ff0b02b4
IMoaroToBka Kk KOHTPOJIBHOM PAOOTE MO TEME

29 "Mﬂ : CHIC ]gSaI/IMO CHUCTBHC Butzoed HOK

KCHHC.
?'XaHI/I‘{CCKOG o o https://m.edsoo.ru/ff0b0408
TN
KonTtponenas pabota mo teme
30 "Me z ec cl?e cHue. BaumoaeiicTeue B LIOK
XaHMYICCKOE BIKCHHC.
" . o https://m.edsoo.ru/ff0b06ec
TN
Nmnyaec Tena. Ummyisc cuier. 3akoH
31 COXHZHCHI/IH M nzZa Yopyroe u HeyIpyroe BuGymEy LION
P - i e e https://m.edsoo.1u/ff0b07fa
B3aMMOICHCTBHC

1 Pemenne 3aqa4d mo teme "3akoH COXpaHCHUS butaunoreka LIOK
ummyjabca" https://m edsoo.ru/ff0b096¢c

13 Ypoxk-konhepeHus "PeakTuBHOEC JBHKCHHUE B
MPUPOJE U TCXHHUKE"

bubmmorexa IIOK

34 Mexanuueckas paboTa U MOIIHOCTh it ikt A

35 Pabora Cuitbl TSKECTH, CHITBI YIIPYTOCTH U buGaunoreka LIOK
CHIIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopnas pabota «OnpeaencHue padboTh

36 CUJIBI TPEHUS NIPU PABHOMEPHOM JIBHKEHUHU
TEJ1a [0 TOPU3OHTATIBHON MOBSPXHOCTI

37 CBs3b aucprun u padoTsl. [loTeHmaneHas
SHCPTHUs

13 Kuneruaeckas saeprust. Teopema o buGaunoreka LIOK
KUHETUUIECKOU SHEPTUU https://m.edsoo.1u/ff0b0c32

39 3aKOH COXPAaHCHHS PHCPTHH B MCXAHUKE

40 JlaGoparophas pabota «M3yucHue 3akoHa bu6moreka LIOK
COXPaHCHUSI S3HEPTUI» https://m.edsoo.ru/ffOb12fe

A1 KonebarenbHoe ABIKSHHC U €TI0 bubmorexa IIOK
XapaKTEPUCTHKU https://m.edsoo.ru/ffOb1858

42 3aryxarouue koneOanus. BeiHyKICHHBIC bubmmorexa IIOK




xoneOauns. Pesonanc

https://m.edsoo.1u/ff0b20£0

43 MarematriaecKkui ¥ PYKAHHBIA MasATHAKH
VYpoxk-uccreaoBaHue «3aBUCHMOCTb MIEPHOJA
¢ butaunoreka LIOK
44 KOJICOAHUH OT YKECTKOCTH MPYKUHBI 1 MACCHI
https://m.edsoo.1u/ff0b197a
rpy3a»
45 [IpeBpameHye SHEPTUY IPU MEXaHUICCKUX
KoJIeOaHMAX
JlaGoparopnas padota «OnpeaencHue
46 YacTOTHI U MEPHOAA KOICOAHHUI IPYKUHHOTO DromnzERg Ok
s https://m.edsoo.1ru/ff0blaec
MASITHUKA
JlaGoparopnas padota «IIposepka
47 HE3aBUCHUMOCTH TICPUOIA KOJICOaHMI TPy3a Dapnomg TR
i https://m.edsoo ru/ff0b197a
MOJBCIICHHOTO K HUTH, OT Macchl rpy3a»
Mexanunyeckue BoiHbl. CBOMCTBA
48 Mexannueckux BouH. Ipononpaeie 1 Pty TIOK
2y https://m.edsoo.1u/ff0b2 1fe
MOTICPCYHBIC BOTHBI
49 Ypok-kouhepenis "MexaHUIeCKHE BOJTHBI B
tBEPaOM Teae. CereMUISCKUE BOTHBI"
50 3Byk. PacnpocTpaneHue u oTpaskeHHE 3BYKa
51 VYpok-uccnegosanue "HabmoacHue
. 3aBHCUMOCTH BBICOTHI 3BYKa OT YacTOTHI "
57 I'poMKoOCTE 3BYyKa M BEICOTA TOHA.
AKYCTHYECKHN PE30HAHC
53 VYpok-kouhepenius "Y IpTpa3ByK U butaunoreka LIOK
UH}PA3BYK B IPUPOAC U TCXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka Kk KOHTPOIBEHOH padoTEe MO TEME
" butaunoreka LIOK
54 3aKkoHBI COXpaHCHHS. MeXaHUIeCKUe
" https://m.edsoo.1u/ff0b2 50
KOJIcOAHUS U BOTHBI
KonTtponeuas pabota o teme "3axkoHbt
55 coxpaHcHUsT. MEXaHUUYCCKUE KOJICOAHUS U
BOJIHBI"
56 DNEKTPOMATHUTHOE MOJIE. DNCKTPOMATHATHBIC bu6mmoreka LIOK




BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3IEKTPOMArHUTHEIX BOJTH
Ypoxk-kondepenmus "Ilkana
58 . ¢ | lecrunares bubmmorexa IIOK
37eKTpoMarHuTHEIX BONH. Mcmoib30Banu
J ” " https://m.edsoo.ru/ff0b2fc6
3JICKTPOMArHUTHBIX BOJIH AJIs1 COTOBOM CBSI3U
Ypok-uccrneaosanue "M3yuecHue CBOWCTB
59 ’ G bubmmorexa IIOK
3JCKTPOMArHUTHBIX BOJTH C IOMOIIIb
3 y https://m.edsoo.ru/ff0b2c6e
MOOMIBHOTO TeIehoHa
60 Perenne 3a1a4d Ha ONPEACICHHE YaCTOTH U
JUTHHBI 3JICKTPOMArHUTHOH BOJTHBI
61 AnekTpoMarauTHas npupoaa ceeta. CKopocTs buGaunoreka LIOK
cBeta. BoaHOBEIC CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceeta. [psamonmneiinoe
62 3 c bubmorexa LIOK
acmpocTpaHeHue cBeTa. Jarvenus CoNHIA U
i https://m.edsoo.ru/ff0b3658
JIynbt
3akoH OTpakeHH cBeTa. 3epkana. Pemenre
63 5 EiR bubmmorexa IIOK
330a4 HA MPUMCHCHHE 3aKOHA OT HUS
p p https://m.edsoo.ru/ff0b38c4
cBEeTA
[Ipenomnenue ceeTa. 3aKOH NPEITOMICHHS bu6moreka LIOK
64
CBETA https://m.edsoo.ru/ff0b3aca
IMonHOE BHYTPEHHEE OTPAKCHHUE CBETA.
65 " o bubmmorexa IIOK
CIOJIb30BAHHUE MTOTHOTO BHY TPECHHETO
HYTP https://m.edsoo.ru/ff0b3c5c
OTPAKCHUS B ONITHICCKUX CBETOBOIAX
JlaGoparopuas pabota "HUccaenosanue
66 3aBUCHMOCTH YTJI1a MPEIOMJICHHS CBETOBOTO
Jy4a OT YIJa NaJCHUs HA TPAHULC "BO3AYX-
crexao""
VYpok-kouhepenmus "Mcnoap3oBanme
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBOJBI, ONITHKOBOJOKOHHAS CBA3b"
bubmmorexa IIOK
63 Jlunzsl. Qorudeckas cuia THH3bI

https://m.edsoo.ru/ff0b3f2¢




bubmmorexa IIOK

69 [ToctpocHue n300paskeHUH B THH3AX Bt e bl
Jlaboparopnas pabota "OmnpeaencHre
70 (I)OKyEHOFz paCfTOHHI/IH I/IT:ITH%CKOI?I CHJIBI SaoprenEed LIOK
. https://m.edsoo.1u/ff0b4206
coOuparoteH JTuH3b"
71 Vpok-kouhepenius "ONTHUCCKHUE THH30BBIC buGaunoreka LIOK
pubopser” https://m.edsoo.ru/ff0c0a7e
72 I'nas kak onruueckas cucTemMa. 3pPCHHC SHpmeRE L
https://m.edsoo.1u/ff0b4684
73 VYpox-kondepenuus "edexrer 3penms. Kax
COXPaHUTB 3peHue”
Pasnoxenue Genoro ceera B criektp. OnbITH
74 Herorona. Cnoxenue CHGKTpaJ'IbHLI:X LBETOB. BremivTerg LUK
https://m.edsoo.1u/ff0c0f4c
Hucniepcus ceeta
JlaGoparopnast pabota "OnbITE M0
75 Pa3IoKCHUIO OCJIOTO CBETA B CICKTP U butaunoreka LIOK
BOCHPHUATHIO I[BETA IPEAMETOB IIPH UX https://m.edsoo.ru/ff0cO0e2a
HaOIIOICHUH Y€Pe3 LBETOBLIC (HUIBTPHI"
76 Ypoxk-npaktrkyM "BomHOBEIE CBOKCTBA CBETA:
gucnieperst, nHTepdepeHuus u audpaxums”
77 Omnerter Pezepdopaa u mianeTapHas MOACITb butaunoreka LIOK
aroMa https://m.edsoo.1ru/ff0c12a8
78 IMocrynarer bopa. Moxens aroma Bopa
79 Hcrnyckanve 1 NOTJIOIEHNE CBETA ATOMOM. bu6mmoreka LIOK
Kganter. JIuneiiaareie criekTpst https://m.edsoo.ru/ff0c144¢c
20 VYpok-mpakrukym "HaOaroneHue criekTpos butaunoreka LIOK
ucIycKkanus" https://m.edsoo.ru/ff0c 1550
81 PaxnoakTHBHOCTE U €€ BHIBI Bebmorexa LHOK
https://m.edsoo.1u/ff0c1672
32 Crpocuue aromHOro siapa. HykmoHHast Moaeib bt e LIUb
https://m.edsoo.1u/ff0c18ac
83 PaanoaxrueHeie npeppamenus. M3otomsr bu6mmoreka LIOK




https://m.edsoo.ru/ff0clal4d

24 Pemenue 3agau no teme: "PagnoaxkTusHbIE bubmmorexa IIOK
npeBpartieHus” https://m edsoo.ru/ff0c 1b4a

85 Ileprox monypacmaza

26 Ypok-kouhepenius "PaguoakTusHbie butaunoreka LIOK
M3IYUCHUS B IPUPOJL, MCIULIMHE, TCXHUKE" hitps://m.edsoo.ru/ff0c2126

g7 AnepHeie peaknun. 3aKOHBI COXPAHCHUS bu6moreka LIOK
3apsAA0BOTO U MACCOBOTO YMCET https://m.edsoo.ru/ff0c1c58

28 DHeprus CBsi3u aTOMHBIX sacp. CBsi3b MacChl U buGaunoreka LIOK
3HEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anaa no teme "Aaepueie peakimn”

90 Peaxmmmu cunTes3a u nencHus sacp. Uctounnku bubmmorexa IIOK
suepruu CosHIa U 38631 https://m.edsoo.ru/ff0c1e88
Ypoxk-kondepeHuus " AaepHas sHepreTHka.

91 HeiicTBrda pagnoaKTUBHBIX U3IYICHUH Ha
JKUBBIC OPraHU3MBI"

[ToaroToBka Kk KOHTPOIBEHOH padoTe MO TEMe

0 "IICKTPOMArHUTHOE TIOJIC. butaunoreka LIOK
DICKTPOMArHUTHBIC BOJIHB. KBAaHTOBBIC https://m.edsoo.ru/ff0c223e
SIBIICHHS "

Konrtponpnas pabora o teme

03 "IICKTPOMArHUTHOE TIOJIC.
DICKTPOMArHUTHBIC BOJIHBI. KBaHTOBBIC
SIBIICHHS "

94 Iosropenue, 06o0ieHue. JlaboparopHsie buGaunoreka LIOK
paboTs o Kypcy "Bzaumoneticteue te1" https://m.edsoo.ru/ff0c245a
IloBropenne, 06o0menne. Permenue

95 aC‘IGTI:I)-IbIX U KaUE€CTBEHHBIX 3aa4 10 TEME ExonaoicRg LUH
.I.) " https://m.edsoo.ru/ff0c2572

TemmoBeIe pOIIECCH
IloBropenue, 06o0menne. Permenue

96 aCLIGTI:I)-IbIX U KQUE€CTBEHHBIX 33Ja4 I10 TEME Bronmyroea LIOK

p https://m.edsoo.ru/ff0c2a22

"KI1J] rerioBbix aBurareacii”




[ToeTopenue, o6odmenne. Permenue

97 ACUETHBIX M KAUECTBEHHBIX 3a7a4 10 TEME 1 s L

'I" ¥ EE https://m.edsoo.ru/ff0c2b30

KIT/I sackTpoycTaHoBOK

IMosTopenue, 06o0ieHue. JlaGoparopHsie buGaunoreka LIOK
98 " " 1 1

paboTs 110 Kypey "CBETOBBIC SBICHUS https://m.edsoo.ru/ff0c2¢52
99 IMosropenue, o6o0eHue. Padora ¢ Tekcramu 1 bubmmorexa LIOK

1o Teme "3aKOHBI COXPAHCHUS B MEXAHHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToeTopenue, o6odmenne. Pabora ¢ TekcTamu 1 bu6moreka LIOK

no teme "KoneGanust u BoHbI" https://m.edsoo.ru/ff0c2¢82
101 IMosropenue, o6o0ieHue. Pabora ¢ Tekcramu | bubmmorexa IIOK

o teme "CBeTOBBIC SIBACHHS" https://m edsoo.ru/ff0c3044
102 [Tosropenue, o6odmenne. Pabora ¢ TekcTamu |

no teme "KsanTtoBas u aaepHas ¢puzuka

OBLIEE KOJIMYECTBO YACOB I10 102 27

I[MPOI'PAMME




MPOBEPAEMBIE IPEJMETHBGIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA30BATEJIGHOI MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

7 KJIIACC

Koa
MpoBEpPSIEMOro
pesyJabTara

IIpoBepsiemMble npeAMeTHBIE PE3YJIbTATHI 0CBOCHHS 0CHOBHOM
00pa3oBaTebHOH MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHust

1.1

HUCMOJb30BaTh U3YUCHHBIC MOHATUA

1.2

pasmuiarb ABJICHUA II0 OIMUCAHUIKO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBC

OMBITOB, JCMOHCTPHPYIOIINX JAHHOS (PH3UUECCKOE SBICHHE

1.3

pacmo3HaBaTk MPOSBICHUE HM3VUCHHBIX (PH3MUCCKHUX SBJICHHA B OKPYXKAIOLIEM
MHpE, B TOM YHCIC (PUBHUCCKUC SIBICHHUS B MPHUPOAC, NMPH STOM IEPEBOIUTH
MPAaKTHYCCKYI0 3aJa4y B V4YCOHVIO, BBIACIATH CYIICCTBCHHBIE CBOMCTBA

(mpu3Haky) GU3MYCCKUX SBICHAN

1.4

ONKCHIBATh M3VUCHHBIC CBOHCTBA Ted M (PU3MUCCKUE SBICHHS, HCIONB3YS
(U3HUYCCKUE BEJNMYMHBL, MPH OMNHCAHHHM MPABHIBHO TPAKTOBATh (HU3HUCCKUH
CMBICT HCHOJB3VEMBIX BCITHYMH, UX OOO3HAYCHHS W COUHULBI (U3HICCKUX
BCJIMYMH, HAXOOUTh (POPMYJIbI, CBA3BIBAIOIINC AAHHYIO (DH3HYCCKYIO BEMHUHHY C
JPYTHMH  BCJIMYHHAMH, CTPOUTh TIpauku HU3YYCHHBIX  3aBHCHMOCTCH

(PUBMICCKUX BETHIHH

L5

XapaKTePU30BaTh CBOWCTBA TEl, (PU3UUCCKUC SBICHUS M HPOLECCHI, UCIIOMbB3YS
H3YUCHHBIC 3aKOHBI, NPH 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA H

3alMUChIBATDh Cro MarTCMaTUICCKOC BBIPAKCHUC

1.6

OOBACHATH (PUBUYCCKUE SABJICHH, MPOLECCH M CBOHCTBA TEN, B TOM YHCIC U B
KOHTEKCTE CHTVAIlMH IPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIICACTBCHHBIC CBA3H, CTPOUTh OOBSCHEHHE M3 1 — 2 Jormdeckux
maroB ¢ omopod Ha | — 2 W3yYCHHBIX CBOMCTBA (PU3MUCCKUX SBICHHH,

(I)I/ISI/I‘IGCKI/IX 3aKOHa WU 3aKOHOMCPHOCTHU

1.7

pewmarp pacuéTHeIC 330244 B 1 — 2 OeiicTBUS, HCIONb3YS 3aKOHBI U (OPMYIIHL,
CBSI3BIBAIONINEG (PU3MUECKHE BEIMMUHBL HAa OCHOBE AHAIHM3a YCIOBHS 3aJadd
3aIUCHIBATH KPATKOE VCIOBHE, MOACTABIATD (PH3HUCCKHIC BEITHYUHBI B (POPMYIIBL
U TPOBOAWUTH PACcUCThl, HAXOAWTH CIPABOYHBIC JAHHBIC, HEOOXOAHMMBIC IS
pellieHMs 33434, OLCHHBATh PCATMCTHYHOCTh MOJIYYCHHOH (usmiueckoit

BCIIMYHHBI

1.8

pacmo3HaBaTe NpPOOIEMbI, KOTOPBIC MOXKHO PELINTh HPH MOMOINU (PH3MICCKHX
METOAOB, B OIUCAHUU HCCICAOBAHUS BBLACATh MPOBEPAEMOE IMPEAMONOKCHUC
(runoTe3y), pa3muyuaTh U HHTCPIPETHPOBATE MONYUCHHBIH PE3YNIbTAaT, HAXOIUTh

OIITHOKH B XO0AC OmbITA, ACJIAaTh BRIBOAEI ITO Cro pPC3yabTaTaM

1.9

OpOBOAUTH OIIBITBI IO Ha6J'IIO,Z[€HI/IIO (I)I/ISI/I‘IGCKI/IX SABIICHHH WA (I)I/ISI/I‘IGCKI/IX

CBOHCTB Tei. (OPMYJTHUPOBATH MPOBEPICMBIC MPCAMONOKCHUS, COOHpaTh




YCTAHOBKY M3 MPCAJIOKCHHOTO O0OOPYAOBAHUS, 3alHUCHIBATH XOJ OMbITA H

(hopMyTUPOBATE BHIBOIBI

1.10

BBIIMOJIHATD TMPAMBIC U3MCPCHUA € HCIIOJb30BAHUCM AHAJIOTOBBIX U LII/I(I)pOBbIX
mpuOOPOB, 3aMMUCHIBATh MOKA3AHUS MPHOOPOB ¢ YUETOM 3aTaHHOH abCONOTHOMN

HNOTPELUTHOCTH U3MEPEHHU

MMPOBOANUTh HCCICAOBAHUE 3aBUCUMOCTH OJHOH (DH3MYCCKOH BEJAMYHUHBI OT
JPYroi ¢ WUCTMOIb30BAHHEM MPSIMBIX M3MCPCHHM, YIACTBOBATh B IUTAHUPOBAHHH
yaeOHOTO UCCIICIOBAHUS, COOMPATh YCTAHOBKY U BBITIOHATh U3MCPCHUSL, CIACIYS
MPEIIOKCHHOMY MUIAHY, (PHKCHPOBATh PE3Y/IBTATHI IMOJYUYCHHONH 3aBUCHMOCTH
(pUBMYICCKUX BEIMYUH B BUAC MNPCAIOKCHHBIX TaOaul] U rpadukoB, ACIaTh

BBIBOARBI 110 PC3yJIbTaTaM HUCCICIOBAHUA

1.12

MPOBOJAUTE  KOCBCHHBIC  H3MEpPeHHS  (U3HYCCKUX  BCIHYUH,  CIEAVS
MPCIIOKCHHOW ~ HMHCTPYKLMH. NPH  BBIIONHCHHH HU3MEPCHHH  cOOUpaTh

SKCICPUMCHTAIIBHY IO YCTAHOBKY U BBIMUCIIATH 3HAUCHUC HCKOMOM BCIITIUHBI

1.13

co0moJaTh NpaBHiIa TCXHUKH O€30MacHOCTH mpH padore ¢ nabopaTopHBIM

000pyA0BaHUEM

1.14

VKa3elBaTh MPHHUMIBI JACHCTBHA MNPUOOPOB M  TEXHHYCCKHUX  YCTPOUCTB,
XapaKTepPU30BaTh MPHHLUNEI ACHCTBHS HM3YUCHHBIX NMPHOOPOB M TEXHHYCCKHX
YCTPOWCTB € IOMOIIBK) HUX ONHCAHMS, MCHOAB3YyS 3HAHUA O CBOMCTBAxX

(U3NUCCKUX ABICHUH U HCOOX0aUMbIE (PH3HYCCKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOIUTh HPUMEPhl (HAXOAWTE WHPOPMALUIO O MPHMEPAX) MPAKTHICCKOTO
HCTONB30BaHMs (PU3UYCCKUX 3HAHHI B MOBCCAHCBHOM KHU3HH AN 00CCIICUCHHS
0C30MaCHOCTH NP OOpaINCHUH ¢ NPUOOpPaMH M TEXHUYCCKHMH YCTPOHCTBAMH,
COXPAHCHHS 300POBbS U COOMIOACHUS HOPM SKOJIOTHYCCKOrO TOBCACHHS B

OKpVXKaIoLIEH cpeae

1.16

OCYIIECTBIATh OTOOp uUCTOUHMKOB wHHpopmammu B cetn HWHTepHEeT B
COOTBETCTBHHM € 3aJaHHBIM TIOWCKOBBIM 3aIpPOCOM, HA OCHOBE HMCHOLIHXCS
3HAHUHA U MyTEM CPABHCHHS PA3MUYHBIX UCTOUYHHUKOB BBLACIAITH WH(POPMALIHIO,

KOTOPAs SBJISCTCS MPOTHBOPESUNBOH UITH MOJKET OBITh HEAOCTOBEPHOU

1.17

WCIONB30BaTh TPH BBIMOJHCHUN VUCOHBIX 3aJaHUN  HAYYHOIOIYSPHYIO
auTepaTypy QU3NUecKoro coacp KaHus, CIPABOYHBIC MATCPHATBL, PECYPCHI CETH
WutepHer, BAagerp npuéMaMM KOHCICKTHPOBAHHS TEKCTa, NPeoOpa3oBaHUS

vH(OPMALIUH U3 OJAHOH 3HAKOBOW CUCTEMBI B APYTYIO

€O31aBaTh COOCTBCHHBIC KPATKUE MUCBMCHHBIC H YCTHBIC COOOIICHUS HA OCHOBE
2 — 3 wuctounukoB HHpopMarpu (PUNICCKOTO COACPXKAHUA, B TOM HHCIC
MyOJIUYHO JIenaTh KpaTKue COOOILICHMS O Pe3ylbTaraX MPOCKTOB MIH YYCOHBIX
HUCCIICOBAHUM, MPU 3TOM TIPaMOTHO MCHOJb30BaTh H3YYEHHBIH NOHATUWHBIN

anmapar Kypca pU3HUKH, COMPOBOKAATh BRICTYIUICHUS MPE3CHTALUCH

1.19

NMPYU  BHIIIONHECHUH VYeOHBIX TMPOCKTOB W HCCICAOBAHHWN  paclpeiciisiTh




00SI3aHHOCTH B rpynmnc B COOTBCTCTBUU € MOCTABJICHHBIMU 3aJavdaMU, CJICAUTD 3a
BBITIIOJTHCHHCM IINIaHA ,Z[GI\/'ICTBI/II\/'I, AACKBATHO OLICHUBATH COOCTBCHHBIIH BKJIaa B
ACATCIBHOCTD T'PYIIIbI, BBICTPAUBATH KOMMYHHUKATHUBHOC BSaI/IMO,Z[GI\/'ICTBI/Ie,

YUUTBIBAd MHCHUC OKPYKAOMIUX

8 KJIACC

Koxa
MpoBEpPSIEMOro
pesyabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOH
00pa3oBaTeIbHONH MPOrpaMMbl OCHOBHOI0 001IEro 00pa3oBaHus

1.1

HUCIIOJb30BATh IIOHATHA

1.2

pasindaartk ABJICHHUA IO OIMCAHUIO HX XapaKTCPHBIX CBOMCTB H Ha OCHOBC

OMBITOB, JEMOHCTPHUPYIOIINX JAHHOE (PU3HIECKOC SIBICHUC

1.3

pacmo3HaBaTh MPOSBICHHC H3VICHHBIX (DU3HUCCKUX SBICHUHA B OKPYKAIOIIEM
MHpPE, B TOM 4YHCIC (HU3MYCCKHC SBICHHSA B MPUPOXAE, MPU 3TOM INEPEBOIUTH
MPaKTHYCCKYIO 337ady B VUeOHYIO, BBLACTATH CYIIECTBCHHBIE CBOWCTBA

(npu3HaKy) GUIHYCCKUX SBICHAN

1.4

OMHMCHIBATE H3YUCHHBIC CBOWUCTBA TEN U (U3UUCCKUC SBICHHS, HCTIONB3YS
(U3HYCCKUE BCIMYHHBI, NMPH ONMHMCAHWN NPABHIBHO TPAKTOBATH (H3HUCCKHH
CMBICT UCTIONTb3YEMBIX BEJIUYNH, 0003HAUCHHS U €JHHULB (PH3HUCCKUX BEITUYMH,
HaxXoauTh (POPMYIBL, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHYHHY C JPYTHMH

BCIMYUHAMU, CTPOUTH I‘pa(bI/IKI/I HU3YUCHHBIX 3aBHCUMOCTCH (I)I/ISI/I‘IGCKI/IX BCJIINYIHNH

1.5

XapaKTCPU30BaTh CBOUCTBA TCJ, (PU3HUCCKUC SIBICHUS M MPOLECCHI, UCIOIB3YS
M3YYCHHBIC 3aKOHBI, MPHU 3TOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA H

3aMMUChIBATDh CTO MaTCMAaTUICCKOC BBIPAKCHUC

1.6

0O0BACHATE (PU3HMUECKHE MPOLICCCH M CBOMCTBA TEN, B TOM YHCIC U B KOHTCKCTE
CHUTyalluil MOPaKTUKO-OPUCHTHPOBAHHOTO XAapakTepa: BbISIBAATb NPUIHMHHO-
CJICACTBCHHBIC CBS3H, CTPOUTH OOBIACHEHHE M3 1 — 2 JIOTHYCCKUX IIAroB C
moMoIel 1 — 2 H3YUCHHBIX CBOWCTBA (PHU3MUECKUX SABICHUH, (PH3MUICCKHX

3aKOHa WJIN 3aKOHOMCPHOCTU

1.7

pelaTh pacuéTHHIC 337a4u B 2 — 3 ACHCTBHS, MCIOb3YS 3aKOHBl U (OPMYIIHL,
CBS3BIBAIOINMEC (PHU3MUECKHE BEIMYMHBI HA OCHOBE AHATH3A YCIOBHSA 3aJadd
3aIMUChIBATh KPATKOE VCIOBHE, BBISBIATh HEAOCTATOK JAHHBIX [T PCIICHHS
3ajadd, BbHIOMpATh 3aKOHBI W (OPMYJBI, HCOOXOMUMBIC AT €€ PELICHU,
MPOBOJAUTh Pacu€Thl W CPABHHUBATh MOJIYUCHHOE 3HAYCHHC (PUBHUCCKOU

BCIMYHUHBI ¢ U3BCCTHBIMHA JAHHBIMHA

1.8

pacmnosHaBaTh HOPOOJIEMEBI, KOTOPBIE MOYKHO PEIIMTh NMPH MOMOIIH (PU3HYCCKHUX
METOAOB, HCIOIb3YSl ONHUCAHUE UCCACAOBAHUS, BBIACISATh IPOBEPIEMOEC
HNPEANOI0XKEHHE, OLICHUBATh MPABWIBHOCTD MOPSAKA NPOBEACHUS UCCIEJ0BAHUS,

ACIaTh BBIBOJBI




1.9

MMPOBOAWTE OIBITHL MO HAOMIOACHUIO (DU3UYCCKUX SIBACHUH W (PU3HUCCKUX
CBOHCTB Tea. (OPMYIHPOBATh MPOBEPICMBIC MPEAMONOKCHUS, COOUpaTh
YCTAaHOBKY M3 MPESIIOKCHHOTO OOOPYAOBAHUS, OIMUCHIBATE XOA OMNBITA H

(hOpMyTHPOBATH BEIBOABI

1.10

BBHITIOJIHATh TPSMBIC H3MEPCHHS € HCIOIB30BAHHMEM AHATIOTOBEIX NMPHOOPOB H
JATYUKOB (PU3MUYCCKUX BEIMYWH, CPABHUBATD PE3YIbTATHI U3MECPEHUH C YIETOM

3aJaHHOM abCOMOTHOH MOTPEIIHOCTH

MMPOBOAMUTh HKCCACAOBAHUC 3aBHCHMOCTH OJHOW (PU3UUCCKON BCAMYHHBI OT
JPYTOM C HUCIOIb30BAHUEM MPSAMBIX U3MEPEHUM. IJIAHUPOBATh UCCIICIOBAHUE,
coOuparh YCTAHOBKY W BBHITMIOJHITh MU3MCPCHUS, CICAYS MPCIIOKCHHOMY IIJIaHY,
(pUKCHPOBATh PE3YIPTATHL MOJYYCHHOH 3aBUCUMOCTH B BHAC TaOIUI] H

I‘pa(bI/IKOB, ACIATh BBIBOALI ITO PC3yJIbTaTaM HUCCJIICAOBAHUA

1.12

MPOBOAUThE KOCBCHHBIC HM3MCPCHUS (DUBHYCCKUX BCIHMYHH. ILIAHUPOBATDH
HU3MEPEHHS, COOMPATh SKCICPUMEHTAIBHYIO VCTAHOBKY, CIEAYS TPEATOKCHHOU

HUHCTPYKLHU, U BEIYUCJIATH 3HAUCHUC BCIIUIUHBI

1.13

coOMroJaTh MpaBHIa TEXHHKH OC30MacHOCTH MpH padore ¢ nabopaTopHBIM

000pyAOBAHHUEM

1.14

XapaKTCPU30BaTh IMPUHLIUIBI ACHCTBUS H3YYCHHBIX MPUOOPOB U TCXHHUCCKUX
VCTPONCTB ¢ ONOPOM HA HUX OINHCAHUS, HCIONb3YS 3HAHUSA O CBOMCTBax

(hUBHUYCCKUX SBICHUH U HCOOXOANMBIC (PH3HUYCCKHIE 3aKOHOMEPHOCTH

1.15

pacmo3HaBaTh NPOCTHIC TEXHHYCCKUEC YCTPOWCTBA M H3MEPUTEIbHBIC TPUOOPHI 1O
CXEMaM U CXEMATHUUIHBIM PHCYHKAM, COCTABJISATh CXEMBI 3ICKTPUUECKUX LENEH C
MOCICAOBATCIBHEIM M HAPAICIPHEIM COCAWHCHHECM JICMEHTOB, pa3nndas

YCIIOBHBIC 0003HAUCHMS SICMCHTOB SICKTPHUICCKUX HGHGﬁ

1.16

MPHUBOAUTh TPUMEPH (HAXOIUTh WHGOPMALMIO O MPHMEPAX) MPAKTHUCCKOTO
WCIONb30BaHMS (PU3MUCCKUX 3HAHWUN B MOBCCIHEBHOU >KHM3HHU AN 00CCIICUCHHS
0C30MacHOCTH MPH OOPAIICHUH ¢ MPHOOPAMH H TEXHHYCCKHMH VCTPOHUCTBAMH,
COXpaHEHMsI 3[0pOBbS H COOMIOACHHS HOPM OKOJOTHYECKOTO IIOBEACHHS B

OKpyXKarlIei cpene

1.17

OCYIIECTBIATh MOUCK HH(OpMALNU GU3HICCKOTO COACP KaHUs B ceT UHTEpHET,
Ha OCHOBC UMEKINUXCA 3HAHUM MW NyTéM CpPaBHEHUs JOIMOJIHHUTEIbHBIX
HCTOYHUKOB BBIJCILITE HHPOPMALUIO, KOTOPas SBISCTCS MPOTUBOPCUHBON HIH

MO3KET OBITh HEJOCTOBEPHOM

1.18

WCIONB30BaTh MNPH BBINOJIHCHUH YYCOHBIX 33aJaHUN  HAYYHO-TIONMYILIPHYIO
auTepaTypy PH3HUECKOro COACPIKAHMS, CIPABOYHBIC MATCPUANBL, PECYPCHl CECTH
WnTepHeT; BrazeTe mpHEMaMH KOHCICKTHPOBAHMS TEKCTA, MPeoOpa3oBaHUM

nH(OPMALIUH U3 OJHON 3HAKOBOM CUCTEMBI B JPYTVIO

1.19

co37aBaTh COOCTBCHHBIC MMMChMCHHBIC U KPATKHE YCTHBIC COOOIICHMs, 0000Ias

I/IH(I)OpMaLII/IIO U3 HCCKOJIBKHX HCTOYHHKOB (I)I/ISI/I‘IGCKOI‘O COACPXKAHUA, B TOM




yucne NyOIUIHO NMPEACTABIATE PE3YIbTAThl MPOCKTHOW WM HCCIICAOBATEIbCKON
JEITEIBHOCTH, IPU 3TOM TPaMOTHO HCIIOJIb30BAaTh H3YUYEHHBIH TMOHATHUHHBIN

armapar Kypca pU3MKH, COMPOBOKAATh BHICTYILICHHUE MPE3CHTALUCH

1.20

MPH BBIMOTHEHUH YICOHBIX MPOCKTOB M HCCICAOBAHUN (DU3HUCCKUX MPOLECCOB
pacnpenenate OOS3aHHOCTH B TPYIIEC B COOTBETCTBHH € IIOCTABICHHBIMH
3aJa4aMu, CJICAUTh 3a BBIMNOJIHCHHEM IUIAHA ACHCTBHI M KOPPEKTHPOBATH €rO,
aJCKBAaTHO OLCHHMBAaTh COOCTBCHHBIH BKJIAA B JACATCIBHOCTh CPVIIIBL
BBICTPAUBATh KOMMYHHKATUBHOE B3aHUMOJCHCTBUE, TPOSBIsLs TOTOBHOCTb

paspemars KOH(PIUKTHI

9 KJIACC

Koa
MpoBEpPSIEMOro
pesyabTara

IIpoBepsieMbie npeAMeTHBIE PE3YJIbTATHI 0CBOCHHS 0CHOBHOM
00pa3oBaTebHOMH MPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHust

1.1

HUCMOJb30BaTh U3YUCHHBIC MOHATUA

1.2

pasmuiarb ABJICHUA IO OIMMHUCAHUIO HUX XapPaKTCPHBIX CBOMCTB U HA OCHOBC

OMBITOB, ACMOHCTPHPYIOIINX JAHHOE (PHU3UIECKOE SBICHHE

1.3

pacmo3HaBaTk NPOSBICHHUE M3YUCHHBIX (PU3MUCCKUX SIBICHUH B OKPY)KAIOLICM
MHpE, B TOM 4HCIC (U3UUCCKUE SBICHHUS B MPHPOAC, NPU 3TOM IECPECBOAHTh
MPAaKTHYCCKYI0 3adady B VUCOHVIO, BBIJCNATh CYLICCTBEHHBIC CBOMCTBA

(mpu3Haky) GU3MYCCKUX SBICHAN

1.4

ONHCHBATh H3YVUCHHBIC CBOHCTBA TEd U (U3HYCCKUC SBICHHS, HCIONB3YS
(du3nNUCCKUEe BEIHYUHBI, NMPH OMHMCAHWN MPABUIBHO TPAaKTOBATh (HHU3HUCCKUIN
CMBICT HCIIONB3YCMBIX BEIUYHMH, OOO3HAYCHUSA W CAHMHULBl (U3HYCCKHUX
BCJIMYMH, HAXOAUTD (POPMYITEL, CBA3BIBAIOIINC AAHHYIO (PH3HUCCKYIO BEIUIHNHY C
JPYTUMH  BCJIMYMHAMH, CTPOUTh rpadUKd HW3YUYCHHBIX  3aBHCHMOCTCH

(PUBMICCKUX BETHIHH

1.5

XapaKTepU30BaTh CBOUCTBA TEJ, (U3HUCCKUC SBICHHS U MPOLIECCHI, HCIOMB3YS
H3YUCHHBIC 3aKOHBI, NPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U

3alMUCBIBATDh Cro MaTCMAaTUICCKOC BBIPAKCHUC

1.6

OOBIACHATH (PH3UYCCKHE MPOLECCH M CBOWCTBA TET, B TOM YHCIC M B KOHTCKCTE
CUTyalMl MNPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa: BbIABIATh NPUIHMHHO-
CIICCTBCHHBIC CBS3H, CTPOUTh OOBACHCHHE H3 2 — 3 JIOTHYCCKHX LIAroB C
MOMOLIBI 2 — 3 HM3YUCHHBIX CBOHCTBA (PU3MUYCCKUX SBICHHH, (QU3HYCCKHUX

3aKOHa WJIN 3aKOHOMCPHOCTHU

1.7

peiars pacuéTHRIC 334349 (OMUPAIUECS HA CUCTeMY u3 2 — 3 ypaBHCHUH),
WCTIOIB3YS. 3aKOHBI W (DOPMYJIbI, CBS3BIBAOINUC (DU3MUCCKUC BCIUYHUHBI, HA
OCHOBE aHA/IN3a YCIOBUS 33Jadd 3alHChIBATh KPATKOC YCJIOBUE, BBISBIISATH

HECJOCTAIOIINE WIH W30BITOYHBIC AAHHBIC, BBHIOMpATh 3aKOHB U (OPMYIHL,




HCO6XO,Z[I/IMLI€ AJ1d pCIICHUA, ITPOBOIAUTDH pvaéTbI " OLCHUBATH PCATUCTUIHOCTD

MOJYYCHHOTO 3HAYCHHS (PU3HICCKON BEITUIHHEL

1.8

pacnozHaBaTh NPOOJEMBI, KOTOPEIC MOXKHO PEIIUTh MPHU MOMOIIH (PHU3HUECKUX
MCTOAOB, HCNOIb3yd ONHCAHUEC HCCICIOBAHHWA, BBIACIATE IPOBEPACMOC
HPEANOI0XKECHHE, OLICHUBATh MPABUIBHOCTD MOPSIKA MPOBEACHUS UCCIICAOBAHUS,

ACTIaTh BBIBOAbI, MHTCPIIPCTUPOBATD PC3YJIbTATHL Ha6J'IIO,Z[€HI/II\/'I H OIIBITOB

1.9

OpOBOAUTE OIIBITHI IIO Ha,6J'IIO,Z[CHI/IIO (I)I/ISI/I‘{CCKI/IX SIBICHUM WJIH (I)I/ISI/I‘ICCKI/IX
CBOHCTB TEJI. CAMOCTOSITC/IFHO COOHpAaTh YCTAHOBKY W3 HU30BITOYHOTO Habopa
00OpYIOBaHHUS, ONMHUCHIBATE XOJ ONbITA M €r0 PE3yIbTarhl, (OpPMYyIHPOBATH

BBIBOBI

1.10

MPOBOJUTE NPH HEOOXOTUMOCTH CCPHUIO MPIMBIX H3MEPCHUH, ONpeessisa
cpeJHee 3HAUCHHUE U3MEpseMoi BearuuHbl ((POKYCHOE PAcCTOSHUE coOUparoIei

JUH3B1), 000CHOBBIBATE BHIOOP CIOCO0A H3MEPCHUSI (M3MEPUTEIRHOTO IPUOOpa)

MMPOBOAWUTh  HMCCACAOBAHMC  3aBUCHMOCTEH  (PU3MYCCKUX  BEMHYUH €
HCTIONB30BAHUCM  TIPSAMBIX ~ M3MCPCHHN.  IDIAHHUPOBATH  HCCICIOBAHHC,
CaMOCTOSITCIPHO COOHPATh YCTAHOBKY, (PUKCHPOBATh PE3YIbTATHI MOJYUCHHON
3aBUCHMOCTH (PHU3UUCCKHUX BEIMYUH B BUAC TAOIUIM IpadhuKoB, ACIATh BBIBOIBI

10 pe3yJIbTaraM UCCIeJOBaHU

1.12

MPOBOJUTE KOCBCHHBIC HW3MEPCHHS (U3UUCCKUX BEIHYUH. IUIAHHPOBATH
HU3MEPEHHUS, COOHpaTh OJKCICPUMCHTATIBHYIO VCTAHOBKY U BBITIOJHSATb
U3MEPEHHS, CIeAys MNPSAJOKCHHOH HMHCTPYKLUHH, BBIUUCIITh 3HAUCHUE
BE/IWYUHBl U AHAJIU3UPOBATh MOJYUYCHHBIE PE3YAbTATBI € YUETOM 3aJaHHOU

HOTPEHTHOCTH U3MEPEHHUU

1.13

coOMOJaTh TpaBWIa TCXHUKK O€30MacHOCTH Tpu padore ¢ nabopaTOpHBIM

000pyA0BaHUEM

1.14

pasnu4aTte  OCHOBHBIC MPH3HAKA  HM3YYCHHBIX  (DUBHYCCKHUX  MOJCICH:
MarepHaabHas TOYKA, aOCOTIOTHO TBEPAOC TEIO, TOUCUHBIH HCTOYHHK CBETA,
Ayd4, TOHKasl JIMH3A, IUIAHETapHAs MOJCIb aToMa, HYKJIOHHAs MOJEIb aTOMHOTO

aapa

1.15

XapaKTCPU30BaTh MPUHIIMITEL JCHCTBHS H3YUYCHHBIX MPUOOPOB U TCXHUYSCKHX
YCTPONCTB € ONOpONM HAa WX OIMCAaHM:, HUCIOJb3Yd 3HAHHSA O CBOMCTBax

(U3HNUCCKUX ABICHUH U HEOOX0AUMBIE (PH3HUYCCKHE 3aKOHOMEPHOCTH

1.16

UCMONB30BaTh CXEMBl U CXEMATUUHBIC PHCYHKH H3YYCHHBIX TEXHHUYECKUX
VCTPOHCTB, HM3MEPHUTENIBHEIX MPHOOPOB M TEXHOJOTHUYCCKUX MPOLECCOB MPHU
peLICHUN VICOHO-TIPAKTHUCCKHUX 3a7ad, ONTHYCCKUEC CXEMBI AN MOCTPOCHUS

M300PAKCHUI B TUIOCKOM 3CPKaJIC U COOUPAIOIICH JTHH3C

1.17

MPUBOJUTh MPHUMEPHI (HAXOAUTE HHGPOPMALMIO O MPHUMEpPax) MNPAKTHYCCKOrO
HCTIONB30BaHMS (PHU3HUCCKUX 3HAHUH B MOBCCIHCBHOM MKH3HH IS 00CCIICUCHUS

0C30MACHOCTH NPU OOPAIICHHH ¢ MPUOOPaMU H TEXHHYCCKUMH YCTPOUCTBAMHU,




COXpaHCHUA 340POBbA U CO6J'IIO,Z[€HI/I$I HOPM 3JKOJIOTHYCCKOTO IMOBCIACHUA B

OKpVKaIoIIEH cpeae

OCYIIECTBIATh MOWCK UWH(popMarmu (GHUINUECKOTO COACPKAHHI B  CETH
HHTepHeT, caMOCTOATENBEHO GOPMYTHPYS TOUCKOBBIA 3ampoc, HAXOAHMTh IMYTH
ONpPEAECNCHUS  JOCTOBEPHOCTH TNONYYCHHOH HHQOpMAanmMu Ha  OCHOBE

HUMCIOIIUXCA 3HAHUH U JAOIIOJTHUTCIBHBIX HCTOYHHKOB

1.19

WCTONB30BaTh MPH BBIMOJHCHUH VYCOHBIX 3aJaHHN  HAYYHO-TIOMYJSIPHYIO
auTepaTypy (HU3HICCKOrO COACPKAHMUS, CIPABOYHBIC MATCPHAIBI, PECYPCHI CETH
WuTepHeT; BrageTh mpuUEMaMH KOHCICKTHPOBAHMS TEKCTA, MPEoOpasoBaHMS

vH(OPMAIIUH U3 OJAHOH 3HAKOBOM CUCTEMBI B APYTYIO

1.20

CO3JaBaTh COOCTBCHHBIC IUCBMEHHBIC W VCTHBIC COOOINCHUS HA OCHOBE
UHGPOPMALTUH U3 HECKONBKHX HCTOYHUKOB (PH3MUIESCKOTO CONCPIKAHMS, Ty ONIIHO
MPEACTABIATE PE3YABTATHI MMPOCKTHOM HIIM UCCICAOBATEIBCKOU ACATCIBHOCTH,
OpH 3TOM TPaMOTHO MCHOJIb30BATh HM3YUCHHBI MOHSATHUUHBIA ammapar
H3y4YacMoro paszznena QU3HKH U COMPOBOXKIATH BEICTYIUICHHE NPE3CHTALHUCH C

VIETOM OCOOCHHOCTEH ayJUTOPUH CBEPCTHHKOB

1.21

MPY BBINOJIHCHHH YICOHBIX NMPOCKTOB U HUCCICAOBAHUN (HU3HUCCKUX MPOLIECCOB
pacmpeneniTh OOA3aHHOCTH B TPYIINIC B COOTBETCTBHM C IMOCTABICHHBIMU
3a]a4aMy, CJACAMTh 3a BBIIOJHCHUEM INAHA ACUCTBHM U KOPPEKTUPOBATh €ro,
aJCKBATHO OLCHUBATH COOCTBCHHBI BKJTAJ B JACATCIBHOCTh TPYIIIHL,
BBICTPAMBATh KOMMYHHKATUBHOEC B3aHMMOJCHUCTBUE, IIPOSBIsIS TOTOBHOCTB

paspemath KOH(IUKTHI




IMPOBEPAEMBIE DJIEMEHTbI COAEP/KAHUA

7 KUIIACC
Kon Kon
IIpoBepsieMble 3/1eMeHTBI COAEP KAHUSA
pasaena 3JIEMEHTAa
®U3UKA U EE POJIb B TTO3HAHWU OKPYXKAIOIIIETO MUPA
®mmka — Hayka o mnpupoge. SAsmenns npupoapl. Puzmueckue
1.1 SABIICHUS. MEXAHWYCCKHUEC, TEIUIOBBIC, BICKTPUYCCKUEC, MATHUTHBIC,
CBCTOBEIC, 3BYKOBHIC
Ouuueckrie  BenuuuHbl.  M3amepenme — Quzmuecknx  BENHYHH.
1.2 Ouuueckue npudoprl. [lorpemHocTs uaMepenuit. MexayHapoHas
CHUCTEMA CIHHUL]
EcrecTBeHHOHAYYHBIH METON MO3HAHM: HAOIIOACHHE, MOCTAHOBKA
1 1.3 HAYYHOTO BOMPOCA, BEIABIKCHHE THUIOTE3, SKCIICPHUMCHT IO HPOBEPKE
y > >
TUNOTE3, OOBICHCHHUE HAOMIOAAEMOTO SIBICHUS
14 Onucanne HU3NICCKUX SBACHHUI C TOMOIIBIO MOJCICH
[Ipaxrryeckue paboThr:
#i#Par#Hi3mepenue paccTOsHHM.
15 #i#Par##iameperne 00bpEMa KUAKOCTH U TBEPAOTO TEA.
’ ##Par##H#OnpeneneHue pa3mMepoB MabIX TEI.
#i#Par#H#HiamepeHie  TeMmepaTypbl NPH  THOMOIIH  YKHIKOCTHOTO
TCPMOMETPA U JATYHKA TEMIICPATYPHI
ITTEPBOHAYAJIbHBIE CBEJIEHMA O CTPOEHWHW BEHIECTBA
71 #i#Par#t##CrpocHue BemecTBa, aTOMBI M MOJICKYJIBI, UX Pa3MEpPHI.
' OmnbIThI, JOKA3BIBAIOINNE JUCKPETHOS CTPOCHHE BEINECTBA
29 #i#Par## [Isikenue yactuiy BewmecTBa. CBi3b CKOPOCTH JIBHXKCHUS
) qacTHIl ¢ Temneparypoi. bpoyHosckoe aBmkenue, quddysus
23 BzanMoaciicTBIE YaCTHI BEMCCTBA. MIPUTIKCHAC U OTTATKHBAHUC
###Par##HArperaTHele  COCTOSIHMS — BEILECTBA. CTPOCHHC TIa3oB,
24 JKUAKOCTEH U TBEPABIX (KPUCTAIUTMYCCKUX) Tl. B3auMOCBA3p Mexkay
2 ' CBOMCTBAMH BCLICCTB B PA3HBIX arperaTHEIX COCTOSHHAX U UX ATOMHO-
MOJICKYJSIPHBIM CTPOCHHEM
2.5 OcobEHHOCTH arperaTHbIX COCTOSIHUN BOABI
[Ipaxrryeckue paboThL:
#i#Par#H##Oneka  guaMeTpa  aromMa  METOAOM  pagoB  (C
ucnoib3oBanuemM (ortorpaduii).
2.6
##HPar###OnpITe 110 HAOTIOACHUIO TCILIOBOTO PACIIUPCHHUS a30B.
#H#HPar###0npiTel 10 OOHAPYKCHHUIO JACHCTBHS CHJI MOJICKYISIPHOTO
MPUTSHKCHUS
JABWXEHUWE 1 BBAMMOJEVCTBHUE TEJI
3.1 Mexannaeckoe IBIKCHNC. PABHOMEPHOC M HEPABHOMEPHOC TBIKCHIC
39 #i#Par#t##Cropocte.  CpeanHss CKOPOCTh TPH  HEPABHOMEPHOM
' JBHKCHUH. PacuéT MyTH M BpEMEHH ABWKCHUS
Asnenne wmuepuuu. 3akoH uWHepLwH. BlammopgedicTBue Ted Kak
3 33 MpUMHHA W3MEHEHHA CKOPOCTH [ABWKEHHS Ten. Macca kak Mepa
WHEPTHOCTH Tena
34 #H##Par###I InotHOCT, BemecTBa. CBA3b IIOTHOCTH € KOJIHUYECTBOM
' MOJICKYJ B CAMHHULE 00bEMA BEIECTBA
35 Cuna Kak XapakTePHCTHKA B3AUMOACHCTBHS TEJ
36 Cuna ympyroctd u 3akoH ['yka. M3mepeHme CHIBI ¢ TIOMOLIBIO

JUHAMOMETPA




3.7

###Par###SIBnenue Tarorenus u cuwia Tsokectd. Cuiia TsDKECTH HA
apyrux maaerax. Bec rema. Hesecomocth

3.8

Cuna Ttpenms. TpeHHE CKOIMBKEHHS W TPECHUE NOKOs. TpeHue B
MIPUPOJE U TEXHHKE

3.9

#i#HPar#t##CnoxkeHre  CHI, HAMPaBICHHBIX MO OJHOUW MPSMOM.
PasHogclicTByIOImAs CHI

3.10

[Ipaxrryeckue paboThr:

OmnpeneneHUEe CKOPOCTH PAaBHOMEPHOTO JOBIDKCHHS (IIAapyKka B
KUIAKOCTH, MOJCIH 3ICKTPUYCCKOrO ABTOMOOWIS M Tak Jaliee).
OmnpenencHue CpeaHEH CKOPOCTH CKOJbKCHHS OpPYCKa HITH IIAPHKA [0
HAKJIOHHOH maockocTd. ONpeaciacHuEe MIOTHOCTH TBEPAOTO Tea.
OmnbIThI, ACMOHCTPUPYIOIIHUE 3aBHCUMOCTE PacTsDKeHUA (aedopmMaryn)
OPYXKHHBL OT OPWIOKCHHOH cuiabl. OMBITEL, ASMOHCTPUPYIOLIHES
3aBHCHUMOCTh CHIBl TPCHHS CKOJNIBKCHHS OT BEca TENa M XapakTepa
COMPUKACAIOLIUXCS MOBEPXHOCTEN

3.11

Qdusmeckne SBICHUA B MPHUPOJE: MPUMEPHI ABWKCHUS C PA3IMIHBIMH
CKOPOCTSIMHM B KMBOW U HEXUBOM NMPHUPOAE, ACUCTBUEC CHIbI TPCHUS B
HOPHUPOJE U TEXHUKE

3.12

TeXHUUCCKUE VCTPOUCTBA:, THHAMOMET], TTOXITHITHUKHI

JABJIEHUE TBEPZIBIX TEJI, "KMKOCTEM U TA30B

4.1

Hasnenue tBEpIOro Tena. CrmocoObl VMCHBIICHUS W VBEIUUCHHS
JABJICHUS

4.2

JlaBieHue raza. 3aBUCHMOCTD JABICHHS ra3a 0T 00bpéMa, TeMIepaTypsl

43

Ilepenaua naBacHUS TBEPABIMU TCIAMH, YKUIKOCTIMH U ra3aMu. 3aKOH
IMackamna. ITHeBMaTHUECKUE MALIIUHBL

4.4

3aBHCHMOCTb JABICHHS JKUAKOCTH OT riyOuHbl. ['mapocrarmdeckuit
napanokc. CooOriaromuecs cocypl. | HAPaBIUICCKHE MEXaHU3MBI

45

Atmochepa 3emaun u  armochepHoe  gaBneHue. | IpuunHbl
CyLIeCTBOBAHUA BO3AVINHOW obomouku 3emmu. Onbeit Toppuuenim.
3aBHCUMOCTh aTMOC(HEPHOTO JABICHHUS OT BBICOTHI HAJ YPOBHEM MOPSI

4.6

Wamepenne armocdeproro nmasnenus. IlpuGopbr s u3MepeHHs
arMochepHOro JaBicHUs

4.7

HelictBre >KUIKOCTH W raza Ha TOTPY:KEHHOC B HHX TEIO.
Brrrankusaromas (apxume0Ba) cuia. 3akoH Apxumeaa

4.3

ITnasanne ten. Bozayxomiasaane

4.9

[Ipaxrryeckue paboThL:

Hccacaosanme 3aBHCHMOCTH BECa TEIa B BOAC OT 00BEMa
TOTPYKEHHOM B JKHIKOCTh qacTu TEna. Onpeaeneuue
BBRITAIKUBAIOLIEH CHIIBI, ACHUCTBYIOLIEH Ha TEJIO0, MHOTPYKEHHOE B
JKUIKOCTh. [IpoBepka HE3AaBUCHMOCTH  BHITAIKHBAIOMICH  CHUIIHI,
JCHCTBYIOIICH HA TEA0 B SKUAKOCTH, OT Macchl Tteia. OImbIThHI,
JECMOHCTPHUPVIOIINC 3aBHCUMOCTD BBITAIKHBAIOIICH CHUIBI,
JCHCTBYIOLICH HAa TENO B JKHAKOCTH, OT 00BEMA MOTPYKEHHOW B
JKHIKOCTh YaCTH TCNNAa M OT IUTOTHOCTH XuakocTu. KoHcTpynposanue
apecoMeTpa WIH KOHCTPYUPOBAHWC JIOAKH W ONPECACICHHC ¢
IPy30001bEMHOCTH

4.10

Odusznyeckue SBICHUS B NPHPOJC: BIMSIHUC aTMOCHECPHOTO JABICHHUS
HAa JKUBOW OPraHu3M, IIIABAHHE PEIO

4.11

TexHUYECKHE yCTPOUCTBA. COOOINAOIINECS COCYABI, YCTPOHCTBO
BOJONPOBOJA, THAPABIMYCCKUH TMPecc, MAaHOMETpP, OapoMeTp,
BBICOTOMEP, IOPITHEBOH HACOC, APEOMETP

PABOTA, MOIHHOCTB, QHEPI'UA

5.1

Mexannueckas padora
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MexaHndeckas MOIIHOCTD

[IpocTeie MeXaHU3MBI: prI¥ar, OJOK, HAKIOHHAA IIOCKOCTh. [IpaBumo

>3 PaBHOBECH: phIyara

5.4 [TprMeHeHHE TpaBHIa PABHOBECHS phiuara K 010Ky

55 «3onoToe mpaswio» MexaHukH. KoadduuueHT mone3Horo AcHCTBHS

) MexaHu3MoB. [IpocTeie MexaHN3MBI B OBITY U TCXHUKE

5.6 IMoTeHuMATPHAS SHSPTUH TE1A, MOHATOrO HAA 3eMIIEH

5.7 Kunernueckas sHeprus

58 ITonnas MEXAHIIECKAs OHEPTHA. 3aKOH H3MEHCHUS W COXPAHCHUSA
MEXAHWIECKOH YHEPTHH
[Ipaxrryeckue paboThL:
#i#HPar#H#H#OnpeneneHue paboThl CHITBI TPECHUS MPH PaBHOMEPHOM

59 JBIDKEHHM TEla N0 TOPH3OHTAIBHOM mosepxHOcTH. Hcciemosanme
ycaoBud  paBHOBecws peraara.  Mamepenne KITJ[  HakiaonnOM
m1ockocT. M3yueHne 3akoHa COXpaHSHNI MEXaHHIECKOH SHEPruu

5.10 DU3HUCCKAUC SIBJICHUS B MPUPOJC: PHIYArU B TCJIC UCIOBCKA

511 TexHUUCCKUEC YCTPOUCTBA: phI¥ar, MNOJBIKHBIA M HCTIOIBIKHBIN

OJIOKH, HAKJIOHHAS IJIOCKOCTh, MMPOCTHIC MEXAHU3MBI B OBITY




8 KJIACC

Koa
paszaena

Koa
JIEMEeHTAa

ITpoBepsiemMble JIEMEHTBI COAEPRAHHS

TEITJIOBBIE ABJIEHU A

6.1

OCHOBHBIC MONOKEHUS MOJICKYISPHO-KUHETHICCKON TCOPHH CTPOCHHUS
BemiecTBa. Macca u pasMepsl MOJICKyT. OMbITh, MOATBEPIKIAROIIHS
OCHOBHBIC ITOJIOXKCHUA MO.]'IGKy.]'IHpHOKI/IHeTI/I‘IeCKOI\/'I TCOPUN

6.2

Mozenu TBEPAOTO, KHUAKOTO U ra3000pa3sHOrO COCTOSIHHE BEILECCTBA.
Kpucramauueckue u amopdHbIC Te1a

6.3

OObscHEHHE CBOICTB ra3oB, KHAKOCTCH W TBEPABIX TET HA OCHOBE
HOJIOKECHUN MOJCKYISIPHOKHHETUYECKON TEOpUU

6.4

CMauuBaHue U KanWIJIAPHBIC ABJICHUA

6.5

TerroBoe pacIIMpeHNe U CXKATHE

6.6

Temmeparypa. CBsa3p TeMmmepatypsl €O CKOPOCTBIO  TEILIOBOTO
JBIKCHHS] YACTHIT

6.7

Buytpennas sueprus. CrnocoObl W3MEHCHHS BHYTPSHHCH SHCPTHH:
TEIIONEPEada U COBEPUICHHE PabOThI

6.8

BI/I,Z[LI TCIJIONICPC AAUMN . TCIUIONMPOBOAHOCTh, KOHBCKIMA, U3JIYyHUCHUC

6.9

KonuuecTBO TCILIOTHI. Y,Z[CJ'ILHaH TEIUIOEMKOCTE BEINECTBA

6.10

TemnooOMEH U TSIIIOBOC PABHOBECHE. Y PABHCHHE TCINIOBOrO OaIaHca

6.11

ITnaBneHue u OTBCPACBAHUC KPUCTAIMYCCKUX BCIHICCTB. Y,Z[GJ'ILHaH
TCILJIOTA IIABJICHUA

6.12

IMapooGpazosanue u kouacucamms. Mcnapenne. Kunenue. VY aeapHas
TEIIOTA MApoOOpa30OBaHUs. 3ABUCUMOCTh TEMIICPATYPBI KHUICHUS OT
arMoc(epHOro AaBICHUS

6.13

BraxaOCTH BO3AyXa

6.14

JHeprus TorInBa. Y ACIbHAs TEIUIOTA CTOPAHUS

6.15

[Tpunmuner padoter TeroBeix aeurarencii KI1J reroBoro geurarens.
TeruroBble ABUraTeNIN M 3aIUTa OKPYIKAIOIIEH CPEBI

6.16

3akoH COXPaHCHUA U IPCBPACHNA SHCPI'UN B TCINIOBBIX MPOLCCCAX

6.17

[Ipakrraeckue paboThL:

#H#HPar###0npiTel MO OOHAPYKCHHUIO ACHWCTBHUS CHI MOICKYILIPHOTO
MPUTSKCHUSL.

#HH#Par###0npITEl O BHIPAIUBAHUIO KPHUCTATUIOB MOBAPEHHON COIH
WK caxapa.

#HPar###0OnbITel 10 HAOMIOACHUIO TEIJIOBOTO PACIIHPSHUS Ta30B,
JKUAKOCTEN U TBEPABIX TEJL.

##Par###0npe neneHue JaBICHUS BO3AyXa B OAJIOHE IIITPHIIA.
#H#HPar###0OnbITE,  ICMOHCTPUPYIOLIME  3aBHCHMOCTb  JABICHHS
BO3AYXa OT €ro 00bEMa H HArPEBAHMS UITH OXJIKIACHUS.

#i#Par##l IpoBepka THUINOTE3Bl JIMHCWHOW 3aBHCUMOCTH  JUJTMHEI
CTOIOUKA KUAKOCTH B TCPMOMETPHUICCKON TPYOKE OT TEMITCPATYPHI.
#i##Parf##HaOmoacHre W3MCHCHHMS BHYTPCHHCH SHEPrHM TEJIa B
Pe3VAbTATE TCINIONEPEAaYH U paboThl BHCITHUX CHUIL.
#i##Parf#ccnienoBanne SBACHUS TCIIOOOMCHA IMPH CMCIITHBAHHH
XOJOJHOU U ropsyeii BOABIL.

#H#HParf##Onpe qencHUE KOMMYECCTBA TEILIOTHI, MOMYyYCHHOTO BOJOM
MPU TEITIOOOMEHE ¢ HATPETHIM METALTHYCCKUM LIHTHHIPOM.
#Hi#HPar###Onpe neneHue yaenbHON TEIIOEMKOCTH BEIIECTBA.
#H##Par##lcene oBaHNE TPOLICCCA UCTIAPCHHUS.,

##HPar###Onpe neneHUE OTHOCUTEIIBHON BJIQXKHOCTH BO3AYXA.
##Par###Onpe neneHue yaenbHON TEIIOTHI IIABICHHS JIbAA.




dusnucckue SBICHUSA B Opupoac: IMOBCPXHOCTHOC HATKCHHUC U
KAIMWJIJIAPHBIC ABJICHHUA B MPUPOAC, KPUCTAILIBI B IIPUPOAC, U3TYyUCHUC

6.18 ConHua, 3aMEp3aHUe BOJAOEMOB, MOPCKHE OpH3bI; 00Pa30BaHKUE POCHI,
TyMaHa, WHes, CHETa.
TexHudeckue yCTpOMCTBA. KANMUIAPH, IPUMEPHl  HCIOIB30BAHHA
6.19 KPUCTAJUIOB, >KUAKOCTHBIN TEPMOMETP, AATUUK TEMIEPATYPBL, TEPMOC,

CHCTEMA OTOIUVICHUS JAOMOB, THUTPOMETPBI, IICHXPOMETp, MapoBas
TypOWHA, ABUraTeb BHYTPCHHETO CTOPAHHSL.

QJIEKTPUYECKHWUE U MATHUTHBIE ABJIEHUA

7.1 Qnexrpuzaims T¢1. JlBa poJa 3ACKTPUUICCKUX 3apsII0B
Baaunmogetictere 3apspkeHHBIX Tead. 3akoH Kynmona (3aBHCHMOCTB CHITBL
72 B3aUMOJCHCTBUS 3apsLDKCHHBIX TEN OT BEJUUWHEL 3aPANOB U PACCTOSHHUS
MEKIY TETAAMH)
Jnektpuueckoe mone. HanpskEHHOCTE  BICKTPHYECKOTO MO
73 [MpuHIMn CYNEPmosUIUN IICKTPHUICCKUX MMONCH (HA KAYCCTBCHHOM
VPOBHE)
74 Hocurenmu snekTpuyueckux 3apsmoB. JICMEHTAPHBIH 3ICKTPHUCCKUHA
] 3apsia. Crpoenue atoma. [IpoBOAHUKH M AMBICKTPHKH
7.5 3aKoH COXPAHCHUS JICKTPUUICCKOTO 3apsiaa
76 DICKTPUUCCKHH TOK. Y CIIOBHS CYINECTBOBAHHS JIICKTPUUICCKOTO TOKA.
' HcTouHNKH HOCTOSHHOTO TOKA
77 JeHCTBHS 3TICKTPHUSCKOTO TOKA (TEINIOBOC, XUMHYCCKOE, MATHUTHOC).
' DICKTPUUESCKHUI TOK B JKHIKOCTSIX M razax
7.8 JnekTpuueckas nenb. Cria Toka. JISKTPUICCKOS HAMPKCHAIES
7.9 ConpoTHBICHHUE NPOBOAHUKA. Y JCTIPHOEC CONPOTHBICHHE BEIECTBA
7.10 3axon OMa a5 y4acTKa LEIH
7.11 ITocie foBaTeIbHOE M MAPATUICIBHOE COEAMHEHHE POBOIHIKOB
7.12 Pabora 1 MOIIHOCTP 3eKTpUUIeCKOro Toka. 3akoH Jhxoyas — JIeHia
7113 JICKTPUUESCKHUE UETH U IOTPEOUTENN NCKTPUICCKONW S3HEPTUH B OBITY.
' Kopotkoe 3ambIkanne
7.14 IlocrostHabIe MarHuThl. B3anMoacHCTBHE ITOCTOSTHHBIX MATHUTOB
715 MarnutHoe mone. MarHuTHOE monie 3eMIH U €T0 3HAUCHHE TS KH3HU
' Ha Jemie
716 Omneit Ipcrena. MarautHoe mosne snektpudeckoro Toka. [IpuveHenne
SNECKTPOMArHUTOB B TEXHHUKE
JelicTBie ~ MAarHATHOTO  TOMS HA  TNPOBOJHHK € TOKOM.
7.17 JICKTPOABUraTE b MTOCTOSTHHOTO TOKA. Hcnonp3oBanne
SNCKTPOABUIATENCH B TCXHUUCCKUX YCTPOMCTBAX M HA TPAHCHIOPTE
718 Onbiter @apages. SeacHue 3aeKTpOMArHUTHONW mMHAYKiuH. [IpaBuio
’ Jlenna
719 Anexrporeneparop. CrocoObl MOJYUCHHUS SACKTPUUCCKON SHCPTHH.
' DICKTPOCTAHLINHI HA BO30OHOBISICMBIX HCTOUHHUKAX SHEPIHU
[Ipakrraeckue paboThL:
OnpiTel 10 HAOMIOACHHIO 3JCKTPH3ALMH TEN HWHAYKUMCH W OpH
COTIPUKOCHOBCHHHU.
Uccnenosanue neHCTBHS 3JCKTPHUYCCKOTO MONS HA MHPOBOJAHUKH H
720 JURTICKTPHKH.

CGopka u npoBepKa PadOTh ITCKTPUICCKON LICTH MOCTOSHHOTO TOKA.
Hzmepenue u peryIupoBaHUe CHITHI TOKA.

Hsmepenne u peryanpoBaHue HANPSKEHUS.

Uccnenosanne 3aBUCHMOCTH CHITBI TOKA, HAYLIECTO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSDKCHHST HA PE3HCTOPE.




OmnpiTsl, JEMOHCTPHPYIOLIHE 3aBHCHMOCTD 3NEKTPHICCKOTO
COIPOTUBJICHUA MPOBOAHUKA OT Cro MJIHWHBI, INIOMAAW HONCPCYIHOIO
CCUCHHA U MaTepuaa.

IIpoBepka mpaBmna CIOKCHHS HANPSKCHUN TPHU TIOCICIOBATCIEHOM
COCMHCHHUH OBYX pe3nuctopos. [IpoBepka mpaBmia Iuis CHITBL TOKA MPH
NapauiCAbHOM — COCIMHCHHH pe3uctopoB. OnpeacicHue paboThI
3MEKTPUYECKOTO TOKa, HAaymero uepe3 pesuctop. OnpenencHue
MOIIHOCTH JJICKTPUYECKOTO TOKA, BBIACIACMOH HA PE3HCTOPE.
Uccrnenosanue 3aBUCHMOCTH CHITBI TOKA, HAYIICTO YEPE3 TaMIIOUKY, OT
HanpsokeHus Ha Hed. Onpeaencnne KI1J varpesatens. MccnenoBanue
MAaramuTHOIrO BSaI/IMO,Z[CI\/'ICTBI/IH IIOCTOSHHBIX MArHuTOB. I/ISY‘IGHI/IG
MArHuTHOrO MnoJjid MNOCTOAHHBIX MArHuTOB IIPU HUX O6’be,Z[I/IHeHI/II/I u
pasmencauu. MccnenoBaHue ACHCTBHS SICKTPHYCCKOTO TOKA HA
MAarHuTHyK CTPCIIKY. OHLITLI, ACMOHCTPHUPYIOIMUC 3aBUCUMOCTb CHJIBI
BSaI/IMO,Z[eI\/'ICTBI/IH KaTymKd ¢ TOKOM H MarHuta OT CHJIbI TOKa U
HarpaBJICHUA TOKA B KaTYLIKC. I/ISY‘IGHI/IG ,Z[GI\/'ICTBI/IH MAarguTHOIO I10JId
Ha TpOBOJHHK ¢ TokoM. KoHcTpyupoBaHne W H3y4eHHE pPaGOTHI
SIEKTPOIBUTATEA. Hamepenue KIT[I  »nexkTpoaBUratciIbHOM
YCTAaHOBKH. OHLITLI 10 HUCCICAOBAHUIO ABJICHHUA SHCKTpOMaI‘HI/ITHOI\/'I
HUHAYKIUKU:. HCCICIOBAHUC H3MCHCHHUH 3HAUYCHHA H HarpaBJICHUA
HHAYKIUOHHOTO TOKA

7.21

duzmueckue ABICHUS B Opupoac: JJIICKTPHUUCCKUC ABJICHUA B
atmocdepe, 3ICKTPHUSCTBO KHBBIX OPraHH3MOB, MAarHUTHOC IIOJIC
3emiu, Apeiid moMOCOB, POTb MATHUTHOTO MOJIS AT SKU3HHU Ha 3eMie,
MOJISIPHOC CHSTHHC

7.22

TexHHUecKHe YyCTPOHCTBA: JNEKTPOCKON, aMICPMETP, BOJBTMETP,
peocTar, CUYETUHK JJICKTPUUCCKON 3HEPTUH, 3ICKTPOOCBETUTCIHHBIC
mpUOOPEI, HarpeBaTeIbHBIC 3ICKTPONPUOOPEI (mpuveper),
SNEKTPUYCCKUEC MPEAOXPAHUTCIH, SICKTPOMATHHUT, 3ICKTPOIBHIATCIIb
MOCTOSIHHOT'O TOKA, TCHEPATOP MOCTOSHHOTO TOKA




9 KJIACC

Kog Kog
pasaena S HeMOHTA [IpoBepseMbie 37EMEHTBI CONCPHKAHUS
MEXAHHWYECKHME ABJIEHWA

8.1 Mexanndeckoe apmkenue. Martepuanbras touka. Cuctema orcuéra

8.2 OTHOCUTEIBHOCTD MEXAHHUECKOTO ABIKCHUS

8.3 PaBHOMEpHOE NPSIMOIMHEHHOE ABI/KECHUE

3.4 #i#Par##HHepasHomepHoe mpsmonunaeliHoe apwxeHue. CpelHss u
MT'HOBCHHA$ CKOPOCTB TeJa PH HEPABHOMEPHOM JBH)KCHUH

8.5 YckopeHnune. PaBHOYCKOPEHHOE TPSMOIHMHEHHOE IBHKCHHE

8.6 ###HPar###CBo0Oo1H0e maaenue. OnprTe IN'anunes
#i##Par###PagHoMepHOe JBMKCHHE TI0 OKpyxkHOCTH. llepuon w

8.7 gacTota  oOpaumicHust.  JluHCWHAas ©  yriaoBas — CKOPOCTH.
LIeHTpOCTPEMUTEIBHOE YCKOPEHHE

3.8 Ilepserii 3akoH HeroToHA

8.9 Bropoii 3axon HeroTona

8.10 Tpernii 3axon HeroToHa

8.11 ##Par##H#] IpyHimn cynepnosuIiy CH

8.12 Cuna yopyroctu. 3akoH ['vka

3 13 #Hi#Par###Cuna TpeHua: CUNa TPCHHS CKOIBKCHHS, CHIA TPSHHS
MOKOSsI, JPYTUE BUIbI TPCHHUS

3 14 #i#Par###Cuna TSOKECTH U 3aKOH BCEMHPHOTO TATOTCHHSA. Y CKOPECHHE

' CcBOOOJHOTO MAJCHUS
315 Hewkenne muanetr Bokpyr Comnna. Ilepsas kocMudecKast CKOPOCTb.
) HesecoMmocTs 1 ieperpysku
g 8.16 PaBHOBecne MaTepranbHOH TOUKH. AGCOMIOTHO TBEPAOE TEIO
317 ###Par###PaBHoBece  TBEPAOrO TeEla € 3aKPEINIEHHOH OCBHIO
) BpameHua. Momenr cunel. LlenTp TsDKECTH

8.18 HNmmyaec Tena. Msmenenne nvmynsca. MMnyibe crist

8.19 3aKOH COXPaHCHHS UMITYIIBCA

8.20 ###Par###PeakTHBHOE IBIKEHUE

8.21 Mexanndeckas paboTa v MOIITHOCTh

8.22 Pabota cun tsxectu, yaopyroctd, TpeHus. CBsA3b SHEPIHH U pabOTHI

8.23 IoTeHumapHast SHEPTHS TEIA, MOIHATOTO HAA MOBSPXHOCTHIO 3EMIIH

8.24 IToTennmanpHas SHEPTHUs CKATOH NPY’KUHBI

8.25 #i#Par###Kunetnueckas sHeprus. Teopema 0 KHHETHUECKOW SHEPTUH

8.26 #i#Par###3akoH coxpaHeHI MEXaHIMICCKOH SHEPrUU
[Ipakrrueckue paboThL:

OmnpeneneHue CpeaHEH CKOPOCTH CKOMBKCHUS OPYCKa HIH JBIKCHHUS
IapuKa MO HAKIOHHOHM MiockocTH. OmpeaeicHUEe VCKOPCHHS Tema
MPY PAaBHOYCKOPEHHOM JBIDKCHUH MO HAKIOHHOH ITOCKOCTH.
Hccnenosanue 3aBUCHMOCTH IyTH OT BPEMECHH IPH PABHOYCKOPECHHOM
JBKCHUH 0€3 HAYAIbHOH CKOPOCTH.

8.27 IIpoBepka rUMOTE3bI: €CAH MPH PABHOYCKOPCHHOM JBIKCHHH 0O€3
HAYaNbHOW CKOPOCTH HYTH OTHOCATCS KakK PsJ HCUYETHBIX YHCEIN, TO
COOTBETCTBYIOLIHE MPOMEKYTKH BPEMEHH OJUHAKOBHI.

Uccrnenosanue 3aBUCHMOCTH CHIIBL TPCHHUS CKONBKCHUS OT CHIIBI
HopmansHOro gaeicHus. OmpegencHue koddduiueHTa TpeHHS
ckogapkeHus. OnpeaencHue KECTKOCTH mpyxkuHbl, OnpeacacHue
paboThl CHIBI TPEHHS NPH PAaBHOMEPHOM JBI)KCHHHM TENa IO




TOPU3OHTATBHON  moBepxHocTH.  OmperencHue  pabOTHI  CHITBI
YIIPYTOCTH MPH MOTBEME TPy3a ¢ MCTIOIb30BAHHECM HETIOABHKHOTO H
MOJABUKHOTO OJIOKOB

dusnucckue SBICHUSI B OpUpOAC. NPUIINBBI U OTJ/IMBBI, ABHUKCHHUC

8.28 mwiaHeT CoOTHEYHON CHCTEMBI, PCAKTHBHOC JBWKCHHE IKHBBIX
OpraHu3MOB
229 TexHHUeCKHEe  VCTPOMCTBA:  COMIAOMETP, JATYUKH — IOJOKCHHS,

PacCTOAHN: U YCKOPCHUS, PAKCTBI

MEXAHMYECKHE KOJIEFAHUA U BOJIHBI

KoneGarenpnoe memwxeHue. OCHOBHBIC XapPAKTCPUCTHKU KOICOAHHIA;

9.1
MEPUOJ, YACTOTA, AMILTHUTYA
92 Maremartudeckuil U npyKuHHBIA MasTHUKU. [IpeBpaticHue sHepruu
' pY K0J1e0aTETFHOM JBHKCHHUH
9.3 3aryxaromue konebanus. Beray:kaennsie koneOanus. PesoHanc
Mexanunueckue BonHbl. CBolicTBa MexaHmdeckux BOMH. [Ipogonsheie
94 U TOoNnepevyHbic  BONMHBIL. J{IMHA BOMHEL HW  CKOPOCTH €6
' pacmpocTpaHeHus. MexXaHWdecKHe BOJHBL B TBEPAOM  Tele,
CEUCMUIECKHUE BOJIHBI
9.5 3Byk. ['pomrocTts u BeicoTa 3ByKa. OTpakeHUE 3ByKA
9.6 Wudpas3yk U yapTpa3zByk
9 [paktuueckue paboTh:
OmnpeneneHue 4YacToTEl W NIEPHOAA KOJNCOAHUH MAaTEMAaTHUCCKOTO
MAaSsITHUKA.
OmnpeneneHue YacToTH U NEPUOJA KONeOaHUH NPYKHHHOTO MasSTHUKA
97 HccaenoBanue 3aBUCHMOCTH MEPHOAA KOMCOAHHH MOABCIICHHOTO K
’ HHTH Tpy3a OT ANHHBI HUTH. McchaenoBaHue 3aBUCHMOCTH HEPHOAA
koyncOaHuH NPYKUHHOTO MaiTHHKA OT Macchl rpysa. [Iposepka
HE3aBUCHMOCTH MEPHOJA KOJICOaHH Ipy3a, MOABEIICHHOTO K HUTH, OT
Macchl TIpy3a W IKECTKOCTH HpYyxKHHBL. HM3MmepeHne yckopeHHs
cBOOOJHOTO MAJCHUS
93 Odusnieckye SBICHUS B NMPHPOJC. BOCHPHUATHE 3BYKOB YKHBOTHBIMH,
' 3EMIICTPICCHHE, CCHCMHYECCKIE BOJHBI, LIYHAMH, 3X0
99 TexHHUECKHE YCTPOMCTBA: 3XONOT, HCIOJNB30BAHHUC VIBTPa3ByKa B
] OBITY M TCXHHKE
QJIEKTPOMATHUTHOE T10JIE M1 3JIEKTPOMATHWUTHBIE BOJIHbI
10.1 JJCKTPOMArHUTHOE TIONE. JJICKTPOMArHUTHBIC BONHBEL. (CBOHCTBA
' 3NEKTPOMArHUTHEIX BOJIH
10.2 IMIxana 3meKTPOMarHUTHBIX BOJIH
103 QnexrpomarautHas mpupoga ceeta. Ckopocte cBeta. BoaHOBbIC
' CBONCTBA CBETA
10 [Ipakrrueckue paboThL:
104 HM3yucHre CBOWCTB  OJICKTPOMATHUTHBIX BOJH € HOMOIIBIO
MOOMIBHOTO TeIe(hOHA
10.5 Odu3udeckye ABICHUSA B NOPUPOAC. OHONOTHYECKOE —ACHCTBHC
' BHUAMMOTO, YIbTPA(QHOIETOBOIO H PCHTICHOBCKOTO M3NMYUCHUH
10.6 TexHHUECKHE YCTPOMCTBA: UCTIONB30BAHHUE JICKTPOMATHUTHBIX BOJH
] JU1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 Jlyaesag moaens cBeta. UcTOUHMKH CBETA
11 112 IpavoanHCITHOC PacTIPOCTPAHCHHUEC CBCTA
11.3 OTrpaxenue ceeta. Ilnockoe 3epkano. 3akoH OTPaKCHUSI CBETa
114 Ipenomnenue ceeta. 3akoH mpenomieHus ceeta. IloiHOEe BHYTPpEHHEES




OTPKCHHE CBETA
11.5 JInnza. Xox nyde B muH3E
11.6 Onruucckas cucteMa horoannapara, MUKPOCKOMA U TSISCKOIA
11.7 I'ma3 xak onrudeckas cuctema. biu3opykocTs B JanbHO30PKOCTh
118 Pasnoxenue Genoro ceera B cnektp. Omeitel Hetorona. Croskenue
' cHeKTpaibHBIX IBeTOB. ucnepens ceera
[Ipakrraeckre paboThL:
#H##Parf##lccnefoBaHNEe 3aBUCHMOCTH YIJIA OTPAXKCHHS CBETOBOTO
Jqyda OT yria MaJeHus.
#Hi#Par##HizyucHne XapakTCpUCTHK H300paKEHHS TNPeAMETa B
IUTOCKOM 3€pKae.
###Par###lcene foBaHNE 3aBUCUMOCTH YIJIa MIPEIOMJICHHS CBETOBOTO
Jy4a OT yIia MaJCHUs Ha TPAHHULIC «BO3AYX — CTCKIION.
11.9 o N
#i#Par##Hil lonyucHre M300pakeHUH C TOMOLIBIO  COOHMparoLICH
JIVH3BL.
#i#Par###Onpenenenue HOKYCHOTO PACCTOSHHUS U ONTHYCCKOH CHITBI
COOUPAFOIIEH JTHH3BI,
#H#HPar###0npiThl MO pa3noKeHUIO 6EIOr0 CBETA B CIICKTP.
#H#HPar###0npITl O  BOCHOPHATHIO LBETA MPEAMETOB MPH HX
HaOJIIOICHUH Y€PE3 LBETOBBIC (DUIBTPHI
Ousuueckue sBiacHU B npupoae: 3arvenus Connua u JlyHsl, msera
11.10 TCJ, ONTHYCCKUE sBiICHUS B atMmochepe (uBer HeOa, pedpaxims,
paayra, MUpax)
1111 TexHuueckue — ycTpoiicTBa:  oukH, nepuckon, (oroammapar,
’ OIITHYCCKUE CBCTOBObI
KBAHTOBBGIE SABJIEHHM A
121 Omneiter Pesepdopra u mnanerapHas monens aromMa. Mogems aroma
) Bbopa
122 Hcnyckanne u mornomeHue cBeta atomMoM. Kwawtel. Jlwaeituareie
] CHEKTPBI
12.3 PagnoaxtrBHOCTE. Anbda, OeTa- M raMMa-U3TVICHHUS
124 Crtpoecnue aromuoro sipa. HykioHHas Monemp aToMHOTo szpa.
] Mzotomm
12.5 Pannoaxtueaeic npespamenus. [leproa noaypacnasa aTOMHBIX SaCp
126 AnepHele peakuuu. 3aKOHBI COXPAHCHHS 3apsOOBOTO H MAacCOBOTO
’ YUCCJT
12.7 JHeprus cBsA3U aTOMHBIX gaep. CBsA3b MacChl M SHEPTUH
12 128 Peakmuu cunre3a m genenns saep. Mcrounmku sHeprum ComHba u
] 3BE3T
12.9 SnepHas sHepretmka. JCHCTBHC pPAAMOAKTHBHBIX W3IYUCHUH Ha
’ JKUBBIE OPraHUu3MBbl
[Ipakrraeckne paboThL:
HabmoaeHue CrutomHbIX ¥ THHEHYATHIX CIICKTPOB U3TYUCHHSL.
12.10 Hccmenopanue TPeKOB: H3MEPCHUC SHCPTHU YACTHUIIH IO TOPMO3HOMY
nytu (o dororpadusim).
Wamepenue pagnoaktusHOro goxa
Ousudeckye SBICHUS B IPUPOJC. E€CTCCTBCHHBIH PaIHOAKTHBHBIN
1211 (OH, KOCMHUYECKHE JIyYH, PATUOAKTUBHOC H3MYUCHHE MNPHPOIHBIX
’ MHHEPAJIOB, ACUCTBHEC PAJUOAKTUBHBIX H3JIYUCHUN HA OPTaHH3M
UEIOBEKA
1212 TexHHUeCKHEe  YCTpOWCTBA: COCKTPOCKON,  HHIUBHUIYATbHBIA
' Jo3uMeTp, kamepa Bunecona




IMPOBEPAEMBIE HA OI'D IO ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM ITPOTPAMMBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

Kona
MpoBEpPSIEMOro
TpedoBaAHHS

IpoeepsiemMbie TPeGOBAHUSA K NPEAMETHBIM PE3yabTATAM (A30B0T0
YPOBHSI 0CBOE€HHSI OCHOBHOIi 00pa30BATE/IbHON MPOrpaMMbI 0CHOBHOT'0
001ero oopasoBanust Ha ocHose @®T'OC

[Tornnmanue ponu (U3MKKA B HAYYHOW KapTHHE MHpPA; CHOPMHPOBAHHOCTD
6a30BBIX MPECACTABICHUNA O 3aKOHOMEPHOU CBSI3U WM MMO3HABACMOCTH SBICHHUN
MPUPOABI, O POIH IKCICPUMEHTA B (PU3UKE, O CHCTEMOOOpa3yIomeld ponu
(U3UKH B Pa3BUTHH CCTCCTBCHHBIX HAVK, TCXHUKH H TCXHOJOTHH, 00
3BOMIOLHH (PU3HUCCKUX 3HAHUN U UX POJTH B LEIOCTHOH €CTECTBCHHOHAYYHOU
KapTHHE MHpA, O BKJIAJC POCCHHUCKUX U 3apYOCIKHBIX YUEHBIX-(U3HKOB B
pasBUTHC HAYKH, OOBACHCHHE MPOLECCOB OKPYKALIET0 MHPA, Pa3BHTHE
TEXHHKH M TEXHOIOTHH

3HaHUS O BHAAX Marcpuu (BEIIECTBO M MOJIC), O JBHJKCHHH Kak crocode
CYLICCTBOBAHUS MAaTCpHH, 00 aTOMHO-MOJCKVILIPHOM TECOPHH CTPOCHHS
BEHICCTBA, O (U3UYCCKON CYIIHOCTH SIBJICHUN MPHUPOIABI (MCXaHUYCCKHX,
TCILTOBBIX, JICKTPOMATHUTHBIX M KBAHTOBBIX);, YMECHHUC Pa3NUdaTh SBICHUS 1O
ONHCAHHID WX  XApakTCPHBIX CBOWCTB M HAa  OCHOBE  OIIBITOB,
JCMOHCTPHPYIOIINX JAHHOC (PHU3MYECKOC SBICHHC, YMCHHE PAaCIO3HABATDH
MPOSIBIICHUEC HW3YYCHHBIX (DU3HUSCKUX SBICHHH B OKPYKAIOIIEM MHPE,
BBIJCJISISL MX CYIIECTBCHHBIC CBOMCTBA (ITPU3HAKH)

Brnagenne ocHOBaMHM TOHATHHHOTO armapara W CHMBOIHYECKOTO S3BIKa
(U3UKH M HCIIONB30BAHHEC HMX AN PELICHUS YYCOHBIX 3a4av; YMCHHE
XapakTepu3oBaTh CBOIcTBA Ted, (HUIMUECKHE ABICHUS W HPOLIECCHI,
HCTONB3YS (PVHIAMECHTANBHBIC M SMIIPHICCKHUC 32KOHEBI

VYMEHHUEC OMHUCHIBATh HM3YYCHHBIC CBOWCTBA TCA U (DU3UUYCCKHUC SIBIACHHUS,
KCTIOJIB3YS (PU3HUCCKIEC BETUIHHBI

Branenue ocHoBaMH METOAOB HAYYHOrO MO3HAHHA C YUETOM COOIIOICHUS
rpaBui1 0E€30MACHOr0 TPy Ad: HAOMACHUE (DU3MUICCKUX SIBJICHHUIA:

VMEHHE CaMOCTOSATCIBHO COOHMpATh SKCICPUMCHTAIBHYIO YCTAHOBKY U3
JaHHOTO Habopa 00OPYAOBAHMS MO HHCTPYKLMH, OMUCHIBATH XOA OIBITA U
3aIUCHIBATD €TO PE3YIBTATH, POPMYIHPOBATE BHIBOIHL;

MPOBCACHHE MPSAMBIX W KOCBCHHBIX HM3MEPCHUH (PU3MYECKHUX BEIHYHH:
VYMCHHE IUIAHHPOBATh HU3MEPCHUS, CaMOCTOSTCIBHO cobupartp
SKCICPUMCHTAIBPHYIO VCTAHOBKY [0 HHCTPYKLHH, BBIYHCIATH 3HAUCHHUC
BCJMYHMHBI M AHATU3UPOBATH MOMYUCHHBIC PE3VJIBTATBI ¢ VUETOM 33XaHHOU
MOTPEIIHOCTH PE3YAbTATOB U3MCPEHHIA;

MPOBCICHIC HECIIOKHBIX SKCIICPUMEHTATBHBIX HCCIICIOBAHUI;
CaMOCTOATEIBHO COOUpPATh SKCHCPUMCHTAIBHYIO VYCTAaHOBKY H TPOBOAHTH
HCCIICAOBAHUE IO HWHCTPYKUHH, NPEACTABIATh IMONYYCHHBIC 3aBHCHMOCTH
(U3UUCCKUX BETMYUH B BHAC TaOIUL U IpadUKOB, VIUTHIBATD MOTPELIHOCTH,
JCJIaTh BBIBOJABI IO PE3YIBTATAM UCCICIOBAHUS

[Tornnmanue XapakTEpHBIX CBOMCTB (H3MUECKHX MOACICH (MaTepuambHas
TOUKA, AOCOMIOTHO TBEPAOE TEIO, MOACTH CTPOCHHUS Ta30B, XKHAKOCTEH U
TBEPABIX TEN, IUIAHCTAPHAS MOJACTb ATOMA, HYKJIOHHAS MOJACIh ATOMHOTO
A1pa) U YMEHHUE PUMEHSATE HX 1Tl 00bICHEHHs (PH3HUCCKUX POLIECCOB

YMenne o0bACHATE (PH3HICCKHE MPOLIECCH U CBOWCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CUTYaLUll MPAaKTUKO-OPUCHTHPOBAHHOTO XAapPaKTEPa, B YACTHOCTH,
BBISBIIATh MPUYHHHO-CIICACTBCHHBIC CBI3H H CTPOUTH OOBICHCHHE € OMOPOU
Ha UW3YUYCHHBIC CBOHCTBA (U3MUCCKUX SBICHUH, (U3HUCCKUC 3aKOHBI,
3aKOHOMCPHOCTH M MOJACTH

YMenue pemare pacuéTtHeIC 3anaud (Ha Gase 2 — 3 VpaBHCHHH), HCIIONB3YS




3akOHBI U (POpMyIbI, CBA3BIBAOLINE (PU3MUCCKHE BEITHYHHBI, B YACTHOCTH,
3aIUChIBATh KPATKOC VCIOBHE 33Ja4H, BBISBIATH HEIOCTAIOIIHE JAHHBIC,
BBIOMpaTh 3aKOHB W (QopMydbl, HEOOXOAUMEIE [ € PCIICHHS,
WCIONB30BaTh CIPABOYHBIC [JAHHBIC, MPOBOAUTH pAcUSThl W OLICHUBATH
PCATUCTUYHOCTE TOIYUCHHOTO 3HAYCHUS (DPUBHYCCKOW BEITHYWHBI, YMCHHE
OTPEACIIATH PA3MEPHOCT (PHU3NUCCKON BETMUUHBI, MONYICHHOM MPH PEIICHUN
3a1a4uu

YMeHHE XapaKTepHU30BaTh MPUHLNIE ACHCTBHS TECXHHUYECKHX VCTPOWCTB, B
TOM 4YHCJC OBITOBBIX MPHOOPOB, M MPOMBILUICHHBIX TEXHOIOTHYCCKHX
MPOLIECCOB MO UX ONHCAHHUIO, WCIONb3YS 3HAHHSI O CBOMCTBAX (PHU3UUCCKUX
SBJICHUN M HCOOXOAUMBIC (PUBHYCCKUE 3aKOHOMEPHOCTH

10

YMeHHE HCIONB30BaTh 3HAHHA O (PH3MUCCKHX SBICHHUAX B IOBCCIHCBHOM
JKU3HH U o0ecrieueHusl Oe30MacHOCTH NpPH OOpaIlCHHH C OBITOBBIMH
mpubopaMu M TEXHUYCCKUMH YCTPOWCTBAMHM, COXPAHCHHUS 3J0pPOBbI U
COOMIOOCHNS HOPM DKOJIOTMYCCKOTO TOBEACHHS B OKPYXKAIOIIEH Cpexe;
MOHUMAHUE HEOOXOMAUMOCTH NPUMCHCHHS  JOCTIDKCHHH  QU3HKH U
TEXHOJOTHH /I PalMOHATBHOTO IPHPOAOIIOIB30BaAHM

11

OmeiT moucka, npeodpazoBaHus U MPEACTABICHUA HHPopMau GHU3HISCKOTO
CONCPKAHUSL €  HCIIONB30BAHUEM  HMH(POPMAIUMOHHO-KOMMYHHUKATHBHBIX
TCXHOJIOTHI, YMECHHUE OICHUBATH JAOCTOBEPHOCTh MOIYUCHHOW HH(OPMALUN
HA OCHOBC HMCIONIMXCSl 3HAHWN W JOMOJHHUTCIBHBIX HCTOYHHUKOB, YMCHHUC
WCTIOIB30BaTh MPU BBIMOJHCHUM YYCOHBIX 3aJaHHA HAYYIHO-TIOMY/ISPHYIO
auteparypy (U3UICCKOTO COACPKAHHS, CIPABOYHBIC MATCPHAJBI, PECYPCHI
cetu  HMurtepHer; BaameHue 0a30BBIMH  HABBIKAMH  MPEOOpPa30BaHUs
vH(OPMAIIUH U3 OJHOW 3HAKOBOU CHCTEMBI B JAPYTYHO, YMCHHE CO3JABATh
COOCTBCHHBIC MMCBMCHHBIC U YCTHBIC COOOIICHHUS HA OCHOBE MH(OPMAIIUH U3
HECKOJBKHMX HCTOYHHUKOB




HNEPEYEHD DJIEMEHTOB COAEPKAHUA, IPOBEPAEMbBIX HA OI'D I10 ®PU3UKE

Koa

ITpoBepsieMblii 3JIeMEHT COAEPKRAHHS

1

MEXAHHWYECKHUE ABJIEHMA

1.1

Mexanndeckoe asBmwkeHue. MarepuanapHast Touka. Cucrema orcuéta. OTHOCHUTEIBRHOCTH
JIBIKCHHUSI

1.2

PaBHomepHoe wu HepaBHOMepHOe apwkenue. Cpexnsst ckopocte. Dopmyna s
BBIYUCICHHUS CPEAHCH ckopocTu: v = S/t

1.3

PaBHOMEpHOE TPSAMOTUHEHHOS ABIKCHHUE. 3ABUCUMOCTh KOOPAHHATHI TCJIA OT BPEMCHH B
ClIydac paBHOMEPHOTO MPAMOIUHEMHOTO ABMKCHUS:

x(f)=x,+vt

I'paduiku 3aBUCHMOCTH OT BPEMCHHU A/ MPOCKLIUU CKOPOCTH, MPOCKIHUH MCPEMEINCHUS,
MyTH, KOOPAUHATHI OPU PABHOMEPHOM NPAMOJIHMHEWHOM JBHKEHUHU

1.4

3aBUCHMOCTD  KOOPAWHATBI TENa OT BPEMCHH B CIy4ac PaBHOYCKOPCHHOTO
MPSIMOJIMHEWHOTO JBHKCHHS:

v]

L) =V, #t+ay* =

&

DopMys! I MPOSKINH MIEPEMEINECHIS, TPOCSKIIUH CKOPOCTH M MPOSKIUN YCKOPEHHUS TIPH
PABHOYCKOPEHHOM IPSIMOIUHEHHOM JBUKECHHH:

g F°
s, (N=vy, - t+a,- o

U_r('f) =Upy +a, I,

a, (f)=canst,

o] )

vy, -, =2a.,

I'paduku 3aBHCUMOCTH OT BPEMCHH A TMPOCKUHH YCKOPEHHS, MPOCKLHH CKOPOCTH,
HNPOCKLUHU NEPEMEIIEHUS, KOOPAUHATE IPH PABHOYCKOPEHHOM MPSIMOJUHEMHOM JABHXKECHHHU

L5

Croboanoe maacaue. POpMyJIbl, OMUCHIBAKOIIKNE CBOOOIHOS MAJACHHUE TEIA MO BEPTHKAIH
(mBWKEHHE Tena BHU3 HIM BBEPX OTHOCHUTCIBHO NOBEPXHOCTH Jemim). ['paduxu
3aBUCHMOCTH OT BPEMCHH TSl TIPOCKIIMH YCKOPEHHUSI, IPOCKIHHA CKOPOCTH M KOOPAMHATHI
pu CBOOOIHOM NAACHUH TEJIa IO BEPTHKATH

1.6

CKOpOCTh PABHOMEPHOTO ABHKCHUS TeJa MO OKpy:kHOoCcTH. Hanpasienue ckopoctu.
dopmyiaa a1 BRIMUCICHHUS CKOPOCTH YEPE3 PAIUYC OKPYKHOCTH U TISPHO,] OOPAICHHUS

2R
T

LlenTpocTpemurensHoe yckopenne. HampaBmeHne IEHTPOCTPEMHTETBHOTO YCKOPCHMA.
Dopmyna J71s BEMUCICHUSA YCKOPCHUS.

b=

ﬂu R
®dopmyna, CBA3BIBAOLIAS TICPHOA U YACTOTY OOpAICHHS:
1

¥ = ?

1.7

Macca. ITnorHOCTE BemecTBa. @opmyna A1 BEIYUCICHHUS ITIOTHOCTH:
m

V

1.8

Cuna — BextopHas pusuucckas BeauunHa. CIOKECHUS CHIT

1.9

SBnenne nneprun. Ilepesiit 3axon HeroToHa




1.10

Bropoii 3akon HeroroHa:
F=m-4a

CoHanpaBIeHHOCTh BEKTOPA YCKOPEHUS TEIA U BEKTOPA CHJIBL, ACHCTBYIOIIECH HA TEI0

Bzanmogeiicreue Ten. Tpetwnii 3akon HeroTona!

My =

1.12

TpeHHe NOKOA U TPCHHUC CKOJbXKCHUA. d)opMyna AJIL BBIMUCJICHUA MOAYJIA CUJIBI TPCHUA
CKOJIBKCHHS

Ko sp-N

1.13

Hedopmarus tega. Yopyrue u Heynpyrue Achopmaimu. 3akoH yrnpyrod aedopmMaiiuu
(zaxon ['yka):

F=k-Al

1.14

Bcemupnoe TsaroreHue. 3aKk0H BCEMHUPHOTO TSATOTCHUS
F=G. ”'11 -iH:
R
Cuia TsoxecTr. Y CKOPSHHE CBOOOIHOTO MAICHHS.
dopmyna a1 BEIMHUCICHUS CHJIBI TSHKECTH BONMN3H HOBepXHOCTH 3eMiu: F = mg.
Hewxenne mnanet Bokpyr Comnia. Ilepsas kocmuteckas ckopocts. HeBecomocts u
MEPETPYy3KH

1.15

Nmmynec Tena — BekTopHas puzndeckas BeIHIHUHA.
bD=mi

Mmvmyasc cuctemsr ten. Msmenenne nvmymeca. UMy nbe crst

1.16

3aKOH COXPAaHCHHS UMIIYJIBCA [T 3AMKHYTOH CHCTEMBI TEIT:
D=1+, U, =const

PcakruBHOE IBHKCHUC

1.17

Mexanndeckas padorta. Dopmyaa Jist BHIMUCACHUS PAOOTHI CHJIBL;
A=Fsoosa
MexaHnaeckas MOITHOCTE:

A
r

N=

KI/IHCTI/I‘{CCKa}I U MOTCHLINAJIbHAS 3HCpI‘I/IH. d)opMyna AJIs1 BBIMTUCJIICHU A KI/IHCTI/I‘{CCKOI\/'I
SHCPTHH:
2
L

“E= g
Teopema o kuHETHUECKOH SHEprIH. PopMyna A1 BEIMHCIEHNS NOTEHITHATIBHOW SHEPTHH
Teaa, MOJHATOrO
Hax 3eMIICH:

s mgh

1.19

Mexanndeckass SHEPrus:
E=E;+E P

3aKoH coOXpaHCHHUI MEXaHHYeCKOH sHeprud. QopMyra A7 3aK0Ha COXPAHCHUS
MEXaHWIECKOM SHEPTHH B OTCYTCTBHE CHII TpeHUA: F = const.
IIpespamenne MEXaHIMYIECKOW YHEPT UM ITPH HATMYHH CHJIBI TPEHUS.




1.20

IMpocreic Mexanu3mbl. «30I0TOC PABHIOY» MEXAHHUKH.
Prruar. MomeHT cumner; M - F1.
VYcmoBue paBHOBECHS phIvara;

M +M, +..=0
IMoaswmxubiil u HenoasmwkHbN Omoku. KITJ| mpocThix MEXaHU3MOB,
n= Anonesaas
"13311:31153333

121

Hasacuue TBEPIOTO TENA.
Dopmyna o1 BEIMUCACHHUS AABICHUS TBEPIAOTO TCIA!

H= F
5
Hasnenue raza. ArmochepHoe JaBCHUE.

I'mapocraTuueckoe aBineHNUEe BHYTPH KUIKOCTH.
®dopmyrna qi1 BEMUCICHHS JABJICHUA BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapasnmdeckuii mpecce

1.23

3akoH Apxumena. GopMyna A7 ONPEACICHHS BBITANKHBAIOMICH CHIBL, JCHCTBYIOLICH Ha
TEJI0, MOTPY>KEHHOE B *KUAKOCTh HJIU Ta3:

F_:'-_I:ﬁ_ = pglj

Vcaosue naasanus Tea. IlnaBanme CYAOB 1 BO3AYXOILIABAHUC

1.24

Mexanndeckue koneOanust. AMmuTyda, NCpuoA W dactoTa KoneOanuit. Dopmyna,
CBS3BIBAIOLIAS YACTOTY U MEPHOM KOICOAHHH:

1.25

Maremardeckuil U MpyKUHHBIN MasTHUKH. [IpeBpainenne sHepruu npu KonedareTbHOM
JBH>KECHHH

1.26

3aryxarouue kogacOanus. BeinykacHubie koacOanus. Pezonanc

1.27

MexaHAYeCKHUE BOJIHBI. HpO,Z[OJ'ILHLIC U TIONCPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTHb
PacIpOCTPaHCHHST BOJIHBL

L=v-T

1.28

3Byk. ['poMkocTs 1 BbIcOTa 3ByKa. OTpaxkeHHE 3BYKOBOH BOJHBI HAa TPAHHILEC ABYX CPCI.
Wudpa3syk 1 yapTpa3zByk

1.29

Ipaxmuuecxue pabomoi

HamepeHne cpeanell MIOTHOCTH BCLNECTBA; apXUMEIOBOH CHIIBI, SKECTKOCTH TPYKUHBI;
ko3 PULHCHTA TPEHUS CKOJBKCHUS, paboThl CHIIBI TPCHHS, CHIBI YIPYTOCTH; CpEIHEH
CKOPOCTH ABHKCHHS OpycKa MO HAKIOHHOW IJIOCKOCTH; YCKOPEHHS OpyCKa NPH ABHKCHUN
MO0 HAKIOHHOU IJIOCKOCTH, YAaCTOTHl M MEPHOAA KONCOAHUH MATEMaTHYCCKOrO MAasSTHHKA;
YacTOTHI M NIEPHOAA KOJICOAHUH MPYKUHHOTO MASITHUKA, MOMCHTA CHJIBL, ACUCTBYIOIIETO HA
prryar; paboThl CHIIBI YIIPYTOCTH HPU HMOABEME IPy3a C MOMOIUBI HETIOABIKHOTO OJIOKA;
paboThI CHITBI YIPYTOCTH NPH MOIBEME IPY3a ¢ MOMOIIBEO MOJBHKHOTO OII0KA.
HccnenoBanue 3aBUCHMOCTH apXUMEIOBOH CHIIBI OT 00bEMA MOTPYKEHHON YaCcTH TENA U OT
IJIOTHOCTH JKUAKOCTH, HE3aBHCHUMOCTH BBITAJIKUBAIOIICH CHIIBI OT MAcCChl TENA; CHJIbI
TPECHUSI CKOJBXKCHHS OT CHNTBl HOPMAIBHOTO JABJICHHS W OT POAA MOBCPXHOCTH, CHIIBI
VOPYTOCTH, BO3ZHHKAMOIIECH B MPYXKHHE, OT CTCNCHH JAc(OpPMALN HPYXKHHBI, YCKOPCHHS
Opycka OT yIVIa HAKJIOHA HAMPAaBILIOUICH, mepuoga (YacToThl) KOACOAHHUH HHUTSIHOTO
MasATHUKA OT ATHHBI HUTH, IEPHOa KoneOaHUH NMPYKUHHOTO MASITHHKA OT MAcCHl Ipy3a U
JKECTKOCTH TPYXKHHBI, HCCICAOBAHME HE3aBUCHMOCTH IEPHOAA KONCOAHHH HUTSHOTO
MasITHHUKA OT Macchl rpyaa. [Iposepka ycaoBus paBHOBECHS phluara




Qusuqeckie aeienus 6 npupooe. MPUMEPHl TBIKCHUS ¢ PA3TUYHEIMU CKOPOCTSIMHU B )KHBOU
Y HE)XUBOM IPHUPOAE, ACHCTBHE CHIIBI TPEHHS B MPUPOAE M TEXHUKE, NPUINBH U OTJIHBEL,
gBrkeHUe TaHeT COMHEYHOH CHCTEMEBI, PEAKTHBHOC ABIDKCHHC >KUBBIX OPTaHHU3MOB,

0 pHYAard B TENC YCTIOBCKA, BIMSHHEC aTMOC(EPHOro JABICHHS HA >KHBOM OPraHH3M,
I1aBaHUC PbIO, BOCIIPHATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCCHHUE, CCHCMUYCCKUE BOJHBI,
LYHAMH, 3X0
Texnuueckue ycmpoiicmea: CIAAOMETP, AATUAKH TOJOXKCHUS, PACCTOSHHS U YCKOPCHHSL,
JUHAMOMETp, TNOALIMITHHUKK, PAaKEThl, PbIYAr, MOABHKHBIA H HETIOABIKHBIA OIOKH,
1.31 HAKIOHHAS TUIOCKOCTb, POCTHIC MEXAHU3MBI B OBITY, COOOIIAIOIIHNECS COCYABL, VCTPOHCTBO
BOJONPOBOJA, THAPABIMYCCKHN TNPECC, MAHOMETP, OapoMETp, BBICOTOMED, MOPIIHEBOU
HACOC, apEOMET], IXOJIOT, HCMOIb30BAHNE VIIBTPA3BYKA B OBITY H TEXHUKE
2 TEIUIOBBIE ABJIEHUA
OCHOBHBIC TIOJOXKCHUS MONCKYIPHO-KHHETHICCKON TCOPHHU CTPOCHUS BemecTea. Moaenu
2.1 TBEPAOrO, IKUAKOTO U ra3oo0pa3HOro COCTOSHHH BewmecTBa. Kpucrammmueckue u
amopdHbIc TeNa
29 Hewkenve yactry BemecTBa. CBsA3b CKOPOCTH ABIDKCHHS 4YacTHL € TEMIICPATYPOH.
) BpoyHosckoe aprmkenue, anddysus
2.3 CMaunBaHKEC U KANWJULIPHBIC SBICHHUS
2.4 TemnoBoe pacIupeHNE U CIKATHC
2.5 TemoBoe paBHOBECHE
26 Buytpennas sHeprus. PaGota u Temnomepenada kKak crocoObl M3MCHCHHSI BHYTPEHHCH
SHEPIHUU
2.7 Bunsl Temionepenatui: TCIIONPOBOIHOCTh, KOHBCKITHS, H3TYICHHUC
Harpesanne n oxnaxaenue ten. KomndaecTso TemioTel. Y AeIbHAS TEIIOEMKOCTS!
o O=cm(t,—t,)
3aKoH COXpaHCHHS YHEPTUH B TCILIOBBIX MpoLeccax. Y PaBHCHUE TEIUIOBOrO OalaHca:
2.9 o +0, +..=0
210 Ucnapenne m xonaercannsa. M3meHeHne BHYTPEHHEH 3HEPTHH B MPOLIECCE HCTIAPCHUA U
; koHaeHcauu. Kunenwe sxunkoctu. Y aenpHasg TemioTa napoobdpasosanust: L = O/m
2.11 BraxxsocTh BO3OYXA
ITnasrerne n kpucrammmszarmg. VM3meneHne BHYTPEHHEW SHEPrUM IPH IUIABICHUH H
KpUCTaM3anuy. Y AeIbHAS TEIUIOTA IJIABICHUS:
2.12 i)
=
m
2.13 BHyTpeHH: 3HEprus CropaHus TOIUIHBA. Y AeTbHAs TEIJIOTA CrOPaHus TOIMBA: g = OJ/m
2.14 [Tpununs! padotel Ternosbix asuraresicii. KIJ| tennosoro asurarens
Hpaxmuueckue pabomor
Hsmepenne yaeapHON TEINIOEMKOCTH METAUTHUECKOTO IIMITHHAPA; KOIHYECTBA TEILTOTHL,
MONYYCHHOTO BOJOW KOMHATHOH Temmeparypel (UKCHPOBAHHOM MAacChl, B KOTOPYIO
215 ONYIINECH HArpeThli IWIHHAP, KOJIHISCTBA TeTIIOTH, OTAAHHOTO HATPETHIM LHTMHAPOM,
[IOCNIE OIYCKaHUS €ro B BOAY KOMHATHOW TEMIEpATYPHl; OTHOCHUTEIBHOW BIaKHOCTH
BO3AyXa, YACJbHOH TEILIOTH IUIABICHUA Jbaa. MccrmeaoBaHne M3MEHEHHS TEMITEPATyPhI
BOJBI MPH PA3IUYHBIX VCIOBHSAX; SBICHHS TCIIOOOMCHA NMPU CMCLIMBAHUH XOJOJHOW U
ropsiIed BOJBI, MPOLIECca HCIIAPEHHUS
Qusuqeckie A61eHUs 6 NPUpode. MOBEPXHOCTHOE HATSDKCHHE M KANWULIPHBIC SBICHHS B
2.16 MPHUPOAEC, KPUCTALIBI B Tpupone, uanyucHue CoNHLEA, 3aMep3aHUe BOJOEMOB, MOPCKHE
Opu3bl; 00Pa30BAHUE POCHI, TYMAHA, UHES, CHETa
217 Texnuweckue  ycmpoiicmed:  KAIWULIPbl, TNPUMEPbl  HCIOIb30BAHUSA  KPHCTAIIOB,

SKHJKOCTHBIM TEPMOMETP, JAATUHK TEMIOCPATYPhl, TEPMOC, CHUCTEMA OTOILUICHHS JOMOB,




THUTPOMETPBI, ICUXPOMETP, HapoBas TypOHHA, JBUTaTCIb BHYTPCHHETO CrOPAHUS

3 QJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Anexrpuzaims Te. JIBa BUIA SICKTPUUCCKUX 3PS A0B
3.2 Baanmopeiictue 3apsokeHHbIX Ten. 3akoH Kynona
3.3 3aKoH COXPAHCHUS JICKTPHICCKOTO 3apsiaa
34 Anexrpuueckoe noje. HampsokéaaoCcTh 3ackTprdeckoro mojst. [IpuHiun cynepnosuiiun
i JACKTPHICCKUX TOJICH (HA KQYECTBEHHOM YPOBHE)
35 Hocurenn snexrpuucckux 3apanoB. JCHCTBHE 3ACKTPUUECCKOrO MO HA JICKTPHUCCKUC
' sapsapl. [IpoBOJHUKY U JUIICKTPUKH
IMocrosiHueiti  anckTpuueckuii Tok. JlewictBus anaekrpuueckoro Toka. Cuima  Toka.
3.6 Hanpsoxenue.
I=qgt, U=A4g
37 DICKTPUUCCKOS COMPOTUBICHUE. Y ICTBHOC HICKTPUUCCKOS COMPOTUBIICHHE:
' R =pl/S
3.8 3axon Oma ms yuactka saekrpraeckor nenu: [ = U/R
IMocacxoBaTeapHOE COCAMHCHUC MPOBOIHUKOB:
- TT—TT AT7 - PR 1
30 IMapannensHOEC COCIMHCHUC TPOBOTHUKOB PABHOTO COTIPOTUBICHU:
r_IT T B
U=U,I=1+1;R=—.
it AT 2
CMEIIaHHbBIC COCTMHCHUS POBOHUKOB
310 PaGora u mormHOCTS 3¢k TpHYeckoro Toka. A = Ult, P = Ul
3axon xoyast — Jlenua:
3.11 2
O=I"-R-t
312 Oneir IpcTena. MarHuTHOS MOJC OPSIMOTO TPOBOAHHKA ¢ TOKOM. JlMHMM MarHUTHOM
’ UHAYKLUH
3.13 MarsuTHOE TTOJIC OCTOSHHOTO MarHuTa. B3anMoacicTBIEC NOCTOSHHEIX MATHATOB
3.14 JeiicTBre MarHATHOTO MOJI HA TPOBOJHUK C TOKOM
3.15 Oneiter @apages. Asnenue saexTpomarunTHod uaaykiun. | pasuio Jlenna
Tpaxmuueckue pabomoi
HM3amepeHne 3ICKTPHUICCKOTO COTIPOTUBICHUS PE3UCTOPA; MOITHOCTH IIICKTPUUCCKOTO TOKA,
PabOTHI HICKTPUUCCKOTO TOKA.
HccaemoBanue 3aBUCHMOCTH CHIIBI TOKA, BO3ZHHUKAMOIIETO B MPOBOAHHUKE (PE3UCTOPHI,
3.16 JAMIIOYKA), OT HAMPSDKCHHS HA KOHIAX MPOBOJHHKA, 3aBHCHUMOCTH COMPOTHUBICHHUS OT
JUTHHBI IPOBOIHUKA, TIOIMATH CTO MOTICPCIHOTO CCUCHUS U VACIBHOTO COTPOTUBICHUS.
IIposepka mpasmiaa g7 SICKTPHHICCKOTO HAMMPSKCHIS PU TTOCIICI0BATCIIFHOM COCIHHCHAN
MPOBOJHUKOB, TPABUIA AT CHIBL SICKTPHUICCKOTO TOKA MPU MAPALICTIBHOM COCIWHCHUHU
MMPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Du3suueckue [61eHUA 68 NPUpode: SACKTPUUICCKUE SBICHUS B arMOC(Epe, DJICKTPHUCCTBO
3.17 JKUBBIX OPTaHU3MOB, MAarHUTHOE T0J1€ 3eMIH, Apeiid) MomocoB, POk MATHUTHOTO MO AJIS
JKU3HU Ha 3EMUJIS, TOJISIPHOS CHSIHUE
Texnuueckue ycmpoticmea: SACKTPOCKON, aMICPMETP, BOJABTMETP, PEOCTAT, CUETUHMK
318 JACKTPUYCCKOW  DHCPTUH,  BICKTPOOCBCTHUTCIBHBIC  MPUOOPBI,  HArPCBATCIBHBIC
’ JACKTPONPUOOPHl  (IPUMEPBI),  BNCKTPUUCCKUC  OPSAOXPAHHUTCIH,  DICKTPOMATHHT,
3JICKTPOABUTATE b OCTOSHHOTO TOKA, TCHEPATOP MOCTOSIHHOTO TOKA
3.19 Qnexrpomarautheie BoHbL [1lkaga 3eKTPOMArHUTHBIX BOJH
3.20 JlyueBag moaenp ceera. IIpsaMoTMHCHHOE PaCIPOCTPAHCHUC CBETA




321 3axoH oTpakeHus cBeta. [lnockoe 3epkano

322 [TpenomicHue cBeTa. 3aKOH MPEIOMIICHHS CBETA

3.23 Hucnepcus ceeta

394 JInmza. Xox nyucii B muaze. DOKyCHOC PACCTOSHUC JTUH3HI.
Onrtruaeckas cuna auH3el D = 1/F

325 I'na3 xax onTrdeckas cucrema. OnTHYCCKUE MPUOOPHI
Hpaxmuueckue pabomor
#Hi#Par#HHiamepeHHe ONTUUCCKOW CHIIBI COOHpAromeil THH3bI;, (OKYCHOTO PacCTOSHUSA
coOuparoiei THUH3bI (10 CBOHCTBY PaBCHCTBA Pa3MEpOB MPEAMETA U M300PAKEHHS, KOTIa

3.26 MPEAMET PACTIOIOKEH B JBOMHOM (OKYCE), TOKA3ATEIIS MPSIOMIICHHS CTCKIIA.
###Par###lIccneoBaHre CBOMCTBA N300PAKCHIS, TIOTYICHHOTO ¢ TIOMOIIBIO COOMPArOIIESH
JJUH3bI, U3MCHCHUI (I)OKYCHOI‘O pacCTodHUA ABYX CJIIOXKCHHBIX JIMH3, 3aBUCUMOCTHU YyIjia
MPEIOMIICHHSI CBETOBOTO JIy4a OT Vriia NaJCHHUS Ha MPAHULE «BO3AYX — CTCKIIO»

397 Qusuneckue saerenus 6 npupode: 3armenus ComHua w JIyHBI, LBETa TEN, ONTHYSCKHE

' apieHus B atmocdepe (useT Heba, pedpakuus, pagyra, MEPaK)
3.28 Texnuueckue ycmpoticmed: OUKH, IepUcKo, (oToanmapar, ONTHICCKHE CBETOBO b
4 KBAHTOBBIE ABJIEHUA

4.1 PagnoaktusHocTs. Anbda-, Oeta-, ramva-usnyucnus. Peakinu ansda-u 6eta-pacnaga

4.2 Omnsrtel Pesepdopra mo paccesauro anba-yactun. Ilnanerapuasg Moaens atoma

43 Cocras aromHoro siapa. Mzoromns

4.4 Ileprox moaypacmana aTOMHBIX SACD

4.5 SAnepueie peakuun. 3aKOHBI COXPAHEHHS 3aPIJOBOTO U MACCOBOTO YHCET
Qusuqeckie s61eHUs @ NPUpoOe. ECTCCTBCHHBIN PaIUOAKTHBHBIH (OH, KOCMUYECKUE JTy4H,

4.6 PAAUOAKTUBHOE U3TYyUCHUE NPUPOIHBIX MUHEPATIOB, ACUCTBUE PAAHOAKTHBHBIX U3Ty4CHHU
Ha OPraHu3M YEJIOBEKa

47 Texnuueckue ycmpoiicmed: CISKTPOCKOI, HHANBUAYAITBHBIN J03UMETp, Kamepa BunbcoHa,

AACPHAA SHCPTCTUKA




YYEBHO-METOJANYECKOE OBECHEYEHHUE OBPA30BATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIEI 1151 VUEHUKA

- @wusuka, 7 knacc/ [lepeimkua A B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APOD@A»; AxmonepHoe odmectro «M3natenscTBo «IIpocBemenue»

—  @wusuka, 8 knacc/ [lepeimkua A B., O0mecTBO ¢ OrpaHHUEHHON OTBETCTBEHHOCTHIO
«APOD@A»; AxmonepHoe odmectro «M3natensctBo «IIpocBemenue»

- ®usuka, 9 xnacc/ Ieprimkun A B., I'yrauk E.M., O01mecTBo ¢ orpaHU4eHHOM
OTBEeTCTBEHHOCTHIO «[IPODAY»; AkxtmoHepHoe o0mmecTBo «3naTenbcTBoO

«IIpocsewenue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. I'yrauk EM., PeibakoBa E.B. Temarudeckoe n mOypoYHOE IJIAHUPOBAHUE K yUEOHUKY
A.B. Tl¢ppiuknHa «®Pusnka-7», m3n. «dpoda», Mocksa 2001 rom. I'ytamk EM,,
Pribakosa E.B.

2. Temarudeckoe U OypOUYHOE TUTaHUpOBaHKE K yueOHNKY A B. I1éppimkuna « Pusuka-8»,
w3z, «Jpoda», Mocksa 2001 rog.

3. I'ytnuk EM., Hlaponuna EB., Jloponnna D.HM. Temaruueckoe u mNOypodHOe
wiaHupoBanne K ydeOHmky A.B. Ilépenukmna, EM. D'ytHuk «®Pusuka-9», wusgm.

«dpoda», Mocksa 2002 rox.

INPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET

1. KomruiekT 351eKTpoHHBIX TocoOuit mo kypey ¢usuku (7-11 kmacesr) (5 CD).
Munucrepctso obpazosanus PO, 2004

2. ®wusuka. bubnmoreka Harnaaaex nocoduit 7-11 ku (1C: HIkona) OO0 «MynbsTumMenua
Texnonornu u JJucranumonnoe Obyuenue», 2008.

3. HurepaktusHbli Kypc pm3uku s 7-11 kmaccos. I[Ipakrukym (2 CD). MHCTUTYT HOBBIX

texHosoruii. 000 «®Puszukony , 2004.

®duznka 10-11 xnaccel. Mynerumenuiinetii kype. «Pyccobut [Tadmummmary, 2004.

Bupryanehbiii HactaBHuK. @usnka 10-11 knacc. OO0 «Hosas mkona», 2007.

3anumMarenbHast pusuka 1 mkoabHUKOB. OO0 busneccodpT». Poccus, 2005.

N o ok

Hcropus nzobperenuii. bonbias nerckas samuknonenus. 000 «U3natenscTBOY,

Poccust, 2009.
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