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YpoBeHb 00pa3oBaHusi — OCHOBHOE 00111ee oOpa3oBanue /-9 Kiiacchl.

Cpok peanu3aiuy mporpaMMel — 3 ToAa.

[Iporpamma cocraBieHa Ha OCHOBE:

-(penepaabHOrO rOCyAapCTBEHHOTO 00111e00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOTO OOIIETO
o0Opa3oBaHus;

-IPUMEPHOMN MPOTrPaMMbI OCHOBHOTO 00111er0 00pazoBaHus 1o GU3NKe 0J00PEHO
penieHreM ¢GeaeparbHOT0 Y4eOHO-METOIMYECKOTO 00bEeIMHEHHUS TI0 0011IeMy 00pa30BaHUIO
Cocrasuin: Jopmxuena Carnapa HukonaeBHa, yuurenab GU3NKH,

[lepBast kBamMpUKAIIMOHHAS KATETOPUSI.
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Pabouas nporpamma pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:
- ®epepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny;
- mnpukaza Munmnpocemenus ot 31.05.2021 Ne 287 «0O6 yrBepxkaeHuu GeaepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIILHOTO CTAHIapTa OCHOBHOTO O0IIETr0 00pa3oBaHUs»;
- mnpukaza Munnpocemenus oT 18.05.2023 Ne 370 «O6 yrBepxkacHUU (enepaabHOM
00pa30BaTeNbHON MPOTrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHUY;
- mpukaza Munnpocpemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu [lopsaka opraHu3anuu u
OCYIIECTBIICHUS 00pa30oBaTEeNbHON JIEATEIHLHOCTH 1O OCHOBHBIM  0OIIE00pa30BaTEIbHBIM
mporpaMMaM - 00pa3oBaTeIbHBIM MPOrpaMMaM HA4yalbHOTO OOIIEro, OCHOBHOTO OOMIEr0 H
CpeaHero o0mero 0opa3oBaHus;

HHOACHUTEJIBHAA 3AIIMCKA

Copepxxanne IIporpammbl HampaBiieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH yYaIlIUXCS U OPTaHU3AIUI0 U3yUYeHUs (PU3UKHU Ha JIeSITEIbHOCTHON ocHOBe. B
HEW YYHMTBIBAIOTCS BO3MOKHOCTH mpeaMeTra B peanusanuu TpedoBanuit ®I'OC OOO k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yjabTaTaM OOyYCHHUs, a TaKKe
MEXIPEeIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4eOHBIX TIPEIMETOB Ha YPOBHE OCHOBHOTO
obmrero oo6pa3zoBaHusl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc ¢u3ukn — cucremooOpa3yromuii Jjis €CTECTBEHHO-HAYYHBIX YU4€OHBIX MPEIMETOB,
IIOCKOJIBKY (pU3HUYECKHEe 3aKOHBI JIeXKAaT B OCHOBE IPOILIECCOB U SIBJICHUH, U3y4aeMbIX XUMHUEH,
ouosorueii, actpoHoMHel u Gpusndeckor reorpadueii. PuznKa — 3TO MPEIMET, KOTOPHIN HE
TOJIbKO BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHUPA, HO U MPEIOCTABIIAECT
HanOosiee siCHbIe 00pa3lbl IPUMEHEHHSI HAYyYHOT'O METO/Ia TTO3HAHUS, T € CII0c00a MOTydeHUs
JIOCTOBEpHBIX 3HaHUM O mupe. Haxonen, ¢u3mka — 3TO IpeaMeT, KOTOPbIH Hapsly C
JPYTHMH €CTECTBEHHO-HAy4YHBIMM IIPpEMETaMH JOJDKEH JaTh IIKOJIbHUKAM IMpeJCTaBIeHUuEe 00
YBJIEKATEJIbHOCTH HAYYHOT'O HCCJIEIOBAaHUSI U PAJOCTH CAMOCTOSITEILHOTO OTKPBITHUSI HOBOIO
3HaAHUA.

OpHa U3 IrIaBHBIX 3a71a4 (PU3MUECcKOro 0Opa3oBaHUs B CTPYKTypeoOiiero oopa3zoBaHus
COCTOUT B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHOW I'pPaMOTHOCTHM M HMHTEpeca K HayKe y
OCHOBHOM Macchl 00y4Jaronuxcs, KOTOpble B JaJibHEHIIeM OyyT 3aHSAThl B CAMBIX pPa3HO-
o0Opa3HbIx cdepax nesrenbHocTU. Ho He MeHee Ba)kHOM 3ajaueil sIBJISICTCS BBISBIIEHUE U
MOJTOTOBKA TAJAHTJIMBBIX MOJOABIX JIIOAEH [ MPOJOJDKEHUs OOpa3oBaHUS U
najpbHeuIe npodecCUOHAIFHONW JIEATENbHOCTH B O00JIACTH €CTECTBEHHO-HAYyYHBIX
HCCJICOBAHUM U CO3JaHUM HOBBIX TEXHOJIOTHMH. COrlacHO NPUHATOMY B MEXAYHAPOIHOM
cooO1iecTBe omnpeneneHnto, «EcrtecTBeHHO-Hay4dHasi rpaMOTHOCTh — 3TO CIIOCOOHOCTh
YyeJIOBEKAa 3aHMMAaTh AaKTHUBHYIO TPaXKJIaHCKYIO MO3HUIMIO MO OOIIECTBEHHO 3HAYHMBIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HayKaMH, U €ro TOTOBHOCTb HMHTEPECOBATHCS
€CTECTBEHHO-HAY4YHBIMH HJIeAIMHU. HaydyHO rpaMOTHBIN YEJIOBEK CTPEMMUTCS y4acTBOBATh B
apryMEeHTUPOBAaHHOM OOCYXJEHUH IPOOJIEM, OTHOCSIIHUXCS K €CTeCTBEHHBIM HayKam U
TEXHOJIOTUSIM, YTO TPEOYET OT HEro CIeAyIINX KOMIETEHTHOCTEN:

- HaAy4YHO OOBSICHSTH SIBJICHUS,

- OLICHMBATh U TOHUMAaTh OCOOCHHOCTH HAYYHOI'O HCCJIEIOBAHMS,

- UHTEPIPETUPOBATh JaHHBIE U UCIIOIb30BaTh HAyYHbIE JOKA3aTEIbCTBA JIJIsl MOYYEHUS
BBIBOJIOBY.

N3yyenne ¢@u3nku cnocoOHO BHECTH pellaloluid  BKJIagx B (opMHUpOBaHUE
€CTEeCTBEHHO-HAYYHOH IpaMOTHOCTH OO0YYarOIINXCsl.

HEJA U3YYEHUSA YYEBHOTI'O MMPEIMETA «®U3UKA»

Ilenn n3ydenuss GU3MKU HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OIPECIICHBI B
Konnenuuu npenoaaBanus yaeOHOTO peaMeTa
«DPu3nka» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanuu, peaau3yromnx
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OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOrpaMMbl, YTBEpXAEHHOW pemenuem Komteruu
MunuctepcTBa npocsemenuss Poccuiickoit @enepaunu, npotokona oT 3 gexadps 2019 r Ne
IT1K-4BH.

Llenn nzyuenus Gpusuku:

- NPUOOpPETEHUE HMHTEpeca U CTPEMJICHHUs OOydaroluXcsi K Hay4YHOMY H3Y4YE€HUIO
MPUPOABI, PAa3BUTHE MX HWHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

- pa3BUTHE MPEACTABICHUNH O HAaydyHOM MeETOJe IIO3HaHUs U (HOpMHUPOBaAHUE
HCCJIEI0BATENICKOIO OTHOIIEHUS K OKPY’KAIOLIHUM SIBJICHUSIM;

- (OpMHpOBaHHME HAyYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa HM3Yy4YEHHUs] OCHOB
CTPOCHHSI MAaTePUU U (PyHITaMEHTAIBHBIX 3aKOHOB (PU3HUKH;

- ¢opMUpOBaHUE MPEACTABICHUN O pOiM (PU3MKHU 11 Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUI;

- pa3BUTHE NPEACTABICHUNH O BO3MOXHBIX cdepax Oyaymeld mnpodhecCHOHAIbHON
JEATEeNIbHOCTH, CBA3aHHOW C (U3MKOH, IMOATOTOBKAa K JaJbHEHIIEMYy OOYYEHHIO B 3TOM
HarpaBjieHHH. JloCcTuMKeHMe STUX LejJeidl Ha ypOBHE OCHOBHOIO o0mero oOpa3oBaHUs
o0ecrieurBaeTCsl pELICHUEM CIIEIYIOIIUX 3a/1a4:

- INpUoOOpeTeHue 3HaHWW O JAMCKPETHOM CTPOEHHUM BEILIeCTBa, O MEXaHWYECKUX,
TEIUIOBBIX, BJIEKTPUUYECKUX, MAarHUTHBIX U KBAHTOBBIX SIBIICHUSX;

- I[pUOOpeTeHHE YMEHHUH ONHChIBaTh U OOBACHATH (U3UYECKUE SBJICHUS C
HCIOJIb30BAHUEM TIOJTyUYE€HHBIX 3HAHUN;

- OCBOEHHME METOJOB DPELICHUs] MPOCTEHIINX PacuETHBIX 3aZlady C HUCIOJIb30BAHUEM
(buzmuecKux MoAesIeH, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/a4;

- pa3BUTHE YMEHUH HaOMIOJATh MPUPOIHBIC SBJICHUS U  BBIIOJHITH  OIIBITHI,
nabopaTopHble pabOTbl M  JIKCHEPUMEHTAJIbHBIE HCCIEJOBAHUS C  HCIOJIb30BAaHUEM
MU3MEPUTEIBHBIX TPUOOPOB;

- ocBOocHHE MPUEMOB PaboThl ¢ MHpOpManuel GU3NISCKOTO COJICP)KAHUSI, BKITIOYas
HH(OOPMAIHIO O COBPEMEHHBIX JTOCTHKEHUAX (PU3UKU; aHAIU3 U KPUTHUECKOE OLICHUBAaHHUE
nHdopManuu;

- 3HAKOMCTBO €O c¢epaMu Npo(ecCHOHANBHON NesATeIbHOCTH, CBSI3aHHBIMU C (DU3HKOM,
1 COBPEMEHHBIMM TE€XHOJOTHUSIMU, OCHOBAHHBIMU Ha JIOCTHKEHUAX (PU3UYECKOI HAYKH.

MECTO YYEBHOI'O NNPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ @I'OC OOO ¢usuka sBisieTcs: 0053aTeIbHBIM IPEAMETOM HAa YPOBHE
OCHOBHOTO o011ero oo6pasoBanus. /laHHas mporpamMma IpeaycMaTpUBaeT H3ydeHHE (HDU3UKHU
Ha 0a30BOM ypoBHE B 00BhEéMe 238 4 3a Tpu roja oOy4ueHus 1o 2 4 B HeIeto B 7 U § Kiaccax u
nmo 3 u B Hememo B 9 kiacce. B TemMarnueckoMm IJIaHUPOBAHMM Uil 7 U 8 KIIACCOB
MpearojaraeTcsi pe3epB BPEMEHH, KOTOPBIM yYUTENIb MOXET HCIOJb30BaTh IO CBOEMY
YCMOTpPEHHI0,a B 9 Ki1acce — MOBTOPUTEIBHO-00001IAOITUI MOYJIb.

COJNEPKAHUE YYEBHOI'O IIPEIMETA «DPU3UKA»

7 kiace

Pa3znen 1. ®usuka u e€ posib B MO3HAHNUH OKPY:KAIOIIEro MUpa

duznka — Hayka O 1npupone. ABnenusa mnpuponbl. DPUIHYECKHUE SBICHUSA:
MEXaHNYECKHUE, TEIUIOBBIE, JJIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

dusznueckue BeIWUUHBL. M3Mmepenne dusndeckux BeandyuH. Ousnyeckue npuoOoOpsl.
ITorpemHocTs U3MEpeHUN MexyHapoaHas CUCTEMa €IUHULL.

Kak ¢wusumka u  JOpyrue  e€CTECTBEHHBIE  HAyKM  H3y4aloT  IPUPOAY.
EcTecTBeHHO-HAay4HBI METOJ IO3HAHMs: HAOIIOJEHUE, TOCTAaHOBKAa HAY4YHOTO BOMIpPOCA,
BBIJIBIDKEHHUE THUMOTE3, SKCIIEPUMEHT MO MPOBEPKE T'MIIOTe3, 0ObsICHEHUE HaOJII0JaeMOTro
siBiieHus. Onrcanue GU3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu

1. MexaHuueckue, TEIIOBbIE, YJIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIE SIBIICHUSI.

2. dusnueckre MpUOOPHI U MPOIEaypa NPsIMBIX U3MEPEHUN aHAJIOTOBBIM U



UUPOBBHIM TPHOOPOM.

Jlabopamopnsie pabomst u onvimot

1. Onpenenenue 1eHb! AEJIEHUS MIKaIbl U3MEPUTEIBHOIO pUOOpa.

2. IamepeHue pacCTOSTHUH.

3. 3mepenne o0bEMa KUIKOCTH U TBEPJIOTO TEa.

4. OnpenenieHue pa3mMepoB MalbIX TEI.

5. U3mepeHue Temmneparypsbl IPU MOMOIIM >XKUAKOCTHOIO TEPMOMETpa U JaTyHUKa
TEMIIEPATYPBhI.

6. IlpoBenenue uccienoBaHUs MO MPOBEPKE I'MIOTE3bl: JAJBHOCTh IOJIETA IIApUKA,
IIYLLIEHHOI'O TOPU30HTAIBHO, TEM OOJIbIlIe, YEMOOJIbIIIE BHICOTA ITyCKa.

Pa3nen 2. IlepBoHayajibHbIE CBeJI€HUsI O CTPOEHHH BellecTBa

CTpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONbITHI, JOKa3blBaIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenue yactuil BemiectBa. CBsi3b CKOPOCTH JABMIKEHHSI YaCTHUI] C TEMIIEpaTypOu.
BbpoynoBckoe nBmxenue, nuddysus. BzaumoaeiicTBue yacTUIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEIIIECTBA: CTPOEHHE Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTamnueckux) Teia. B3auMocBs3b MeXy CBOMCTBAMHU BEILIECTB B Pa3HbIX arperaTHbhIX
COCTOSIHUSIX M WX aTOMHO-MOJICKYJISIDHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHU BOJBI.

Hemoncmpayuu

1. Habmronenrne OpOoyHOBCKOTO ABHIKEHUS.

2. Habmonenue nuddysuu.

3. HaGmronenue sBIeHUN, OOBSCHSIOUIMXCS MPUTSHKEHUEM WM OTTAJIKHBAaHUEM
YaCTHII BEIICCTBA.

Jlabopamopnusie pabomst u onvimol

1. Ouenka guameTpa aToMa METOAOM PsI0B (C UcHoNb30BaHuEeM (GoTorpaduii).

2. OTBITHI IO HAOIOJICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

3. OnbITHI O OOHAPYKEHUIO NEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3znen 3. /IBu:keHue U B3aMMo/IeCTBHE Te

MexaHnuueckoe ABukeHHe. PaBHOMepHOe M HepaBHOMEpHOe JBHXKeHHE. CKOpPOCTh.
CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUHU. Pacuér myTu U BpeMeHU JBUKEHUSL.

SIBnenune uHepuuu. 3aKOH MHEpUUU. B3aumMonaeiicTBue Tell Kak MpUYMHA U3MEHEHUS
CKOPOCTH JIBUKEHUS Tel. Macca kak Mepa uHepTHOCTHU Tena. [InotHocTs BemiecTBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMaA BEIIeCTBA.

Cuna Kak XxapakTepUCTHKa B3auMoaeircTBus Tei. Cuia ynpyroctu u 3akoH I'yka.
HN3mepeHune cuiibl ¢ MOMOIIBIO JUHAMOMETpa. SIBjIeHHe TIroTeHUs U cuia TsbkecTu. Cuma
Tsbkecth Ha aApyrux 1oiaHetax (MC). Bec Tena. HeBecomocth. CrnokeHue cui,
HampaBJICHHBIX MO OJHOW Tipsimou. PaBHOmeilctByromasi cuin. Cuna Tpenus. TpeHue
CKOJIBYKEHMS U TpeHUE nokos. TpeHue B npupoae u texuuke (MC).

HHdemoncmpayuu

1. HabGnroneHne MeXaHUYEeCKOTro IBMXKSHUS Tela.

2. I3MepeHne CKOPOCTH MPSIMOITUHEWHOTO JIBUKCHUSI.

3. HabGnronenne siBIeHUsI HHEPIIUH.

4. HaGnroneHne N3MEHEeHUsI CKOPOCTU MPU B3aUMOJICCTBUM TEJ.

5. CpaBHEHHE MacC MO B3aUMOJCUCTBHUIO TEI.

6. CioxeHue CHJl, HalPaBJICHHBIX IO OJTHOW MPSIMOM.

Jlabopamopnsie pabomut u onvimol
1. OnpeneneHure CKOPOCTU PAaBHOMEPHOTO ABMIKEHUs (IIApUKa B KUIAKOCTH, MOJICIH
AJIEKTPUYECKOTO aBTOMOOMIIS U T. I1.).

2. OnpeniesieHue CpeIHeH CKOPOCTH CKOJIBKEHHUSI OpyCKa WU IIapuKa MO HAaKJIOHHOU
IUIOCKOCTH.



3. OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTDh pacTsDKeHUs (nedopMariu) npy>KUHBI OT
MPUIT0)KEHHOW CHUJIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHUS CKOJIBKEHHS OT Beca Tejla
U XapaKTepa COMPHUKACAIOIINXCS [TOBEPXHOCTEH.

Pa3nen 4. laBjieHue TBEPABIX TeJl, sKMIAKOCTEH M ra3oB

Hasnenne. CrocoObl yMEHBIICHUS] W YyBEJIWYCHHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh J1aBJICHUs ra3a oT oO0béMa, Temneparypsl. I[lepenaua naBienus TBEpAbIMU
TeJlaMH, JKUAKOCTSIMU U ra3amu. 3akoH Ilackansa. IlHeBMaTuueckue MalIUHBL.
3aBUCUMOCTh JABJIEHUS JKHUJKOCTHM OT TIJIyOMHBI. I'mapocraTudyeckuil mapajiokc.
CooOmaromuecs cocyasl. ' mapaBnuyeckue MeXaHU3MBbl.

Atmocdepa 3emum u  arMocepHoe ngaBieHue. [IpuyUMHBI  CyILIECTBOBAHUSA
BO3ayHIHOW 00o0nouku 3emiu. OnbiT Toppuuennu. M3mepenne atMochepHOTo JaBJICHUS.
3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHUS OT BBICOTHI HajJ ypoBHeM wmops. [Ipubopsl s
U3MepeHust aTMOC(HEPHOro aBIICHUS.

JleicTBUe XKHMIAKOCTM M Ta3a HAa NOIpyKEHHOE B HUX TeJO. BrITankuBaromias
(apxumenoBa) cuiia. 3akoH Apxumena. [InaBanue ten. Bo3gyxormaBanue.

Hemoncmpayuu

1. 3aBUCHMOCTH aBJIEHHUS ra3a OT TeMIepaTyphl.

2. Ilepenaya naBieHUS KUIKOCTHIO U Ta30M.

3. Coobmaromuecs: COCyabl.

4, T'mapaBIAYSCKUN Mpecc.

5. I[IposiBnenue neiicTBusi aTMOC(EPHOTO AaBICHUS.

6. 3aBHCHMMOCTbH BBITAJIKUBAIOIIEH CHUIIBI OT 00BbEMa MOTPYKEHHOW YACTHU Tella U
IUIOTHOCTH KHUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIICH CUJIBI BECY BHITECHEHHOM >KUIKOCTH.

8. VYcnoBue mnnaBaHus Tel: IJIaBaHUWE WM TMOTPYKEHHE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TIJIOTHOCTEN Tesna U KUJIKOCTH.

Jlabopamopnsie pabomst u onvimol

1. VccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00BbEMA MOTPYKEHHOU B KUIKOCTH
4acTH Teja.

2. OnpeneneHue BBITAJIKUBAIOMIEH CHIIBI, NEHCTBYIOIIEH Ha TElO, HNOTPYXEHHOE B
JKUJIKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAIKHBAIONICH CHIIBI, JEHCTBYIO- IIEH Ha TElIO B
JKAJJKOCTH, OT MaccChl Tea.

4. OnpITHI, 1EMOHCTPUPYIOILINE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI, IeMCTBYIOLIEH Ha
TEJO B XKHUIKOCTHU, OT 0OBbEMa MOrpyKEHHOM B KUIKOCTh YaCTU Tejla M OT IUIOTHOCTH
JKUJIKOCTH.

5. KoHcTpyHnpoBanue apeomerpa WM KOHCTPYUPOBAHHE JIOJAKM M OIpejaesieHHe eé
IPy30II0ABEMHOCTH.

Paznen 5. PaGoTra u MOIITHOCTB. DHeprus

Mexanuueckas padota. MOIIHOCTb.

[IpocTteie MexaHU3MBI: pblyar, OJI0K, HakKJIOHHas IIOCKOCTh. [IpaBuio paBHOBecus
pbluara. IlpumeHeHue mpaBHiIa paBHOBECHS pblyara K OJIOKY. «30J10TO€ IIPABHIIO»
Mmexanuku. KITJ[ mpocTeix Mexanu3smoB. [IpocThie MeXxaHU3MbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. KnHerndyeckass 1 moTeHuManbHas 3Heprus. [Ipespanienue
OJTHOT'O BHJIa MEXAHUYECKON YHEPTUU B APYroi.3aKOH COXpPAaHEHUsI DPHEPTUU B MEXAHUKE.

HHdemoncmpayuu

1. IIpuMepsl OPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomst u onvimol

1. Ompenenenue paGOTBl CHUJIBI TPEHUST TP PABHOMEPHOM JBIIKEHHH TeJa IO
TOPU30HTAIBHOW TOBEPXHOCTH.



2. MlccnenoBanure yCIOBHI paBHOBECHS pbluara.
3. Uzmepenne KII/] HaknOHHOM MIOCKOCTH.
4. 3yuyeHune 3aKoOHa COXPAHEHUSI MEXaHUYECKOM IHEPTUU.

8 Ki1ace

Pa3nen 6. TenioBble siBJIeHUsI

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHM CTPOCHUS BEIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. OnbIThI, TIOATBEPKAAIOIINE OCHOBHBIC TTOJIOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU.

Moaenu  TBEPAOrO, HKHUJIAKOTO M ra3oo0pa3HOr0  COCTOSIHMII  BEIIeCTBA.
Kpucrannuueckue u amopdusie tena. O0bsICHEHUE CBOMCTB ra3oB, KUIKOCTEH U TBEPIBIX
T€Jl Ha OCHOBE IIOJIOKEHUH MOJIEKYIIpHO-KMHETUYEeCKONH Teopun. C(CmMauuBaHuE U
KalWUJISIPHBIE ABJICHUS. TeIIoBOE paCIIMPEHUE U C)KaTHE.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBUKEHHUSI YaCTHII.
Buytpennsisi sHeprus. CrnocoObl HW3MEHEHHUs] BHYTPEHHEH OJHEpruM: Teruionepenada Hu
coBepIIeHUEe padoThl. Buapl Teruionepeaayu: TeIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHUE.

KonunuecTtBo Temnorel. YjaenbHas TEIUIOEMKOCTH BellecTBa. TenaooOMeH U TEIIoBOe
paBHOBecue. YpaBHEHHE TeIsoBoro Oananca. [lnaBneHne u OTBepAeBaHUE KPUCTALTMYECKUX
BEIICCTB. YJIeJIbHAsI TeIUIoTa IUiaBiieHWs. IlapooOpa3zoBanue W KoHjeHcarus VcnapeHue
(MC). Kunenune. YaenpHas TerjaoTa mapoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpPbl KUTICHUS
OT aTMOC(EpHOTO JTaBJICHHS.

BnaxxHOCTB BO31yXA.

DOHeprus TOTUIMBA. Y IeIbHAsl TEIUIOTa CTOPAHMUSL.

[TpuHnumel padotel TerioBeix aAsurareseit KIIJ[ TemmoBoro nsuraresns. TemnsoBbie
JIBUTATEJIU U 3aluTa oOKpyx)atromient cpeasl (MC).

3aKkoH COXpaHEHUs U IPEBpalleHUs] SHEPTUM B TeIUIOBbIX Iporeccax (MC).

emoncmpayuu

1. HaGmroneHue OpOyHOBCKOTO IBUKEHUS.

2. Habmronenue nupys3uu.

3. Habmronenue sIBJICHUH CMaYUBAHUS M KAMWJLISIPHBIX SIBJICHUM.

4. HaOmroneHue TEII0BOr0 PacCIIUpeHUs Tell.

5. N3menenue gaBieHus ra3a npu N3MEHEHUH 00bEMa 1 HArPEeBaHUHU WU
OXJIaXKJICHUH.

6. [IpaBuna n3mepeHus TeMrnepaTyphl.

7. Bunpl Terionepenayu.

8. OxutaxkieHue Mpu COBEPIICHUHN PaOOTHI.

9. HarpeBaHue npu coBepIIeHUH pabOThl BHEIITHUMU CUJIAMU.

10. CpaBHeHHE TSIUIOEMKOCTEH pa3TUIHBIX BEIICCTB.

11. HabGmroneHue KUTIEHUS.

12. HaGnroneHue moCTOSIHCTBA TeMIEpaTyphl MIPU TIaBICHUH.

13. Moaenu TenIoBBIX ABUATATENEIH.

Jlabopamopnsie pabomut u onvimol

1. OnbITEl MO OOHAPYKEHUIO JCHCTBHUS CUII MOJIEKYJISIPHOTO TIPUTSKECHUSI.

2. OmBITH IO BBIPAIIMBAHUIO KPUCTAJLIOB TIOBAPEHHOW COJIM MiHMcaxapa.

3. OnbIThl O HAOIIOJICHUIO TEIJIOBOTO PACIIMPECHUS Ta30B, KHIKOCTESH W TBEPIBIX
TEJ.

4. OnipenienieHne JaBIeHUS BO3AyXa B OaJUIOHE IIMPUIIA.

5. OnwITel, AEMOHCTPHUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO31yXa OT €ro o0béMa u
HAarpeBaHUsI WU OXJIAXKICHUSI.

6. IlpoBepka THUIOTE3bl JMHEWHOW 3aBUCHUMOCTH [UIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUICCKON TPYOKE OT TeMITepaTypHI.

7. HaGnroieHne M3MEHEHUsI BHYTPEHHEW DHEpPryuM Tella B pe3ybTaTe TeIUlonepeiaun U
pabOoThI BHEIITHUX CHIJL.



8. HMccnenoBaHue sIBJICHUsI TEIJIOOOMEHA MPU CMENIMBAaHUHU XOJOJIHOW M Tropsueit
BOJBL.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NPH TEIUIOOOMEHE C
HarpeTbIM METAIUINYECKUM LIUIIUHIPOM.

10. Onpenenenue yaenbHON TEIIOEMKOCTH BELIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. Onpenenenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yieapHON TEIUIOTHI IUIABICHUS JIbJA.

Pa3nes 7. JiekTpuyeckue U MATHUTHBIE SIBJICHUS

Onexktpuzauus Teia. /[Ba pona 3jeKTpuUecKHUX 3apsoB. B3aumoneicTBue 3apsiKEeHHBIX
ten. 3akoH Kynona (3aBUCMMOCTH CHJIBI B3aMMOJECHCTBUSI 3apsKEHHBIX TEJI OT BEJIMYMHBI
3apsiIOB U PACCTOSTHUSI MEK]1y TeJlaMu ).

Onekrtpuueckoe noine. HanpsokéHHOCTh — aekTpuueckoro  noss.  IIpuHnmn
CYNEPIIO3ULINH JIEKTPUUECKUX OJIEH (Ha KAUECTBEHHOMYPOBHE).

Hocutenu »iekTpyUYecKUX 3apsiioB. JIEMEHTApHBIM  DJIICKTPUYECKUU  3apsil.
CrpoeHue aroma. IIpOBOAHMKM M JUIIEKTPUKHU. 3aKOH COXPAHEHUS! 3JIEKTPUUECKOIrO
3apsiaa.

DJIEeKTPUUECKUN TOK. YCJIOBUSI CYILIECTBOBAHMS 3JEKTPUUECKOTrOo TOKA. MCTOYHMKH
IMOCTOSIHHOTO TOKa. JIefiCTBUSI AJIEKTPUYECKOTO TOKa (TEILUIOBOE, XMMHUUECKOE, MarHUTHOE).
DIEeKTpUYECKUN TOKB KUIKOCTAX U ra3zax.

Onexktpuueckasa nenb. Cuna Toka. DieKTpudeckoe HampsikeHue. ConpoTHUBIICHUE
IIPOBOJHUKA. YJIEJIbHOE CONPOTHUBJIEHUE BeulecTBa. 3akoH Oma Uil ydacTKa LEHu.
[TocnenoBarenbHOE U NTapaIEAbHOECOEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTH JIEKTPUUIECKOro Toka. 3akoH Jkoyns - JIeHia. DiekTpudeckue
LENU U TOTPEeOUTENN IEKTPUUECKON sHeEpruu B ObITy. KopoTkoe 3amMbikaHUE.

[TocTossHHbIE MarHuThl. B3anmopaelcTBUE MOCTOSAHHBIX MarHUTOB. MarHuTHoe moJe.
MarnuTHOE TI0J71€ 3eMJIM M €TO 3HaueHue sl KU3HU Ha 3emiie. OnwiT Dpcrena. MarnurHoe
1oje DdJIeKTpuueckoro Toka. [IpuMeHeHue »sieKTpoMarHuToB B TexHMKe. [JlelicTBue
MarHUTHOI'O TIOJII Ha TPOBOJHUK C TOKOM. OJEKTPOJABUTraTellb IMOCTOSIHHOIO TOKa.
Hcnonb30BaHuE 2JIEKTPOABUrATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papanesi. SIBieHue »dJeKTpoMarHUTHOW wuHAyKuuu. IIpaBuiio JleHna.
DnekTporeHeparop. CnocoObl MOJYyYEHHs SJIEKTPUYECKON IHEPruu. DIEKTPOCTAHIIUM Ha
BO30OHOBIISIEMBIX UCTOUYHUKAXIHEPTUH.

Hemoncmpayuu
DJeKTpU3aLus Tell.

. JIBa poza 3JEeKTpUUECKHUX 3aps0B U B3aUMOJECUCTBHUE 3apsKECHHBIX TEJlL.
. YCTPOWCTBO U NEHCTBHUE IJIEKTPOCKOMA.

. DJeKTpocTaTu4yecKast UHIYKIIHUsI.

. 3aKOH COXpaHEHMUs IIEKTPUUECKUX 3apsi/I0B.

. IIpoBOTHUKM ¥ TUIIEKTPUKH.

. MoaenupoBaHUE CHUJIOBBIX JINHUM JIEKTPUYECKOTO MOJIA.

. MIcTOUYHNKM TTOCTOSIHHOT'O TOKA.

. JIeHCTBUS DIIEKTPUYECKOIO TOKA.

0. DnexTpuyecKuil TOK B )KHUJIKOCTH.

11. T"a30BBIH pa3psi.

12. 3mepeHue CUIIbl TOKa aMIIEPMETPOM.

13. 3mepenue 351eKTpUIeCKOro HaMps>KeHHUs! BOJIBTMETPOM.

14. PeocrtaT u Mara3uH COIPOTHUBJICHUH.

15. B3aumoneiicTBre MOCTOSIHHBIX MarHHUTOB.

16. MonenupoBaHUe HEBO3MOXKHOCTH Pa3eJICHUs MOJIFOCOB MarHUTa.
17. MonenupoBaHrie MarHUTHBIX I0JI€H MMOCTOSIHHBIX MarHUTOB.

18. OmmwiT Dpcrena.

19. MarauTHOE 110J1€ TOKa. DJIEKTPOMAarHuT.



20. JleiicTBHe MarHUTHOT'O TOJI HA MPOBOIHUK C TOKOM.

21. DaexTpoaBUTATEh MOCTOSHHOTO TOKA.

22. VccnenoBaHUE SIBIICHUS 3JIEKTPOMArHUTHOM MHJTyKIIWH.

23. OmnbiTel @apasest.

24. 3aBUCUMOCTb HaNPaBJICHUSI UHAYKIIMOHHOTO TOKa OT YCJIOBUMETrO BO3HUKHOBEHHS.

25. DneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jabopamopnsie pabomst u onvimol

1. OnpIThI 110 HAOJIOICHUIO JIEKTPU3ALIMU TeJ MHAYKIUEH U TPUCONPUKOCHOBEHHUH.

2. NccnenoBanue I€HCTBUS SIIEKTPUUECKOTO TI0JIsI HA MMPOBOJHUKHU U TUAJICKTPUKH.

3. Cbopka u mpoBepKa pabOThI AIEKTPUUSCKOHN ISIH MOCTOSHHOTOTOKA.

4. VI3mepeHue U peryJIupoBaHue CUIIbI TOKA.

5. 3mMepeHue 1 peryjaupoBaHre HAIIPSHKEHHUS.

6. MccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucCTOpa U HANPSXKEHUSI Ha PE3UCTOPE.

7. OnpITel, JIEMOHCTPUPYIOIIWE 3aBUCUMOCTb  JJIEKTPUYECKOTO  COIMPOTHUBJIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIA U MTONEPEYHOr0 CEUCHUS U MaTepurara.

8. IIpoBepka mpaBuiIa CIOKEHUS HANIPSHKEHUN TIPU MOCIIE0BATEIIBHOM COSTMHECHUH
JIBYX PE3HUCTOPOB.

9. IpoBepka npaBuia ISl CUJIBI TOKA MPU MapayieIbHOM COSIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboOThl IIESKTPUUECKOTO TOKA, UAYIIETO Uepe3 pe3UCTop.

11. OmnpeneneHne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIACIISIEMOWHA PE3UCTOPE.

12. HccnenmoBaHwe 3aBUCUMOCTH CHJIBI TOKa, HAYIIEr0 dYepe3 JAaMIIOUKy, OT
HAIpPsDKEHUsS Ha HEH.

13. Onpenenenne KIIJ narpeBarensi.

14. VccnenoBanne MarHUTHOT'O B3aUMOJCHCTBHS TOCTOSTHHBIX MAarHUTOB.

15. M3ydyeHne MarHUTHOTO IIOJIsi TIOCTOSIHHBIX MarHUTOB IIPU UX OOBEAMHEHUH U
pa3naeneHuu.

16. MccnenoBanue neicTBUS 3IEKTPUYECKOr0 TOKa HA MAarHUTHYIOCTPEJIKY .

17. OnpIThl, IEMOHCTPUPYIOIIHE 3aBUCHMOCTh CHJIbI B3aUMOJCHCTBUS KaTyIIKH C
TOKOM M MarHuTa OT CHUJIbI TOKa M HAIlpaBJICHUS TOKA B KaTyIIIKe.

18. N3yueHnne AeHCTBHUSI MATHUTHOTO TIOJISI HA TIPOBOJIHHUK C TOKOM.

19. KoncTpyupoBaHue U U3ydeHre padoThl 3JIEKTPOABUTATEIIS.

20. Usmepenue KI1/] anexTpoaBuraTeabHOM yCTAaHOBKH.

21. OnOBITHI O UCCIIETOBAHUIO SIBICHUS 2JIEKTPOMAarHUTHON HHTYKIIMW: UCCIICTIOBAHNE
W3MEHEHUI 3HaUYeHUsI U HallpaBJICHUs UHIYKIIMOHHOI'O TOKa.

9 kJ1ace

Paznen 8. Mexanuueckue siBJI€HUS

Mexannueckoe JaBHKeHMe. MarepuanbHas Touka. Cucrema  oT-  cuéra.
OTHOCHUTENBHOCTh MEXAHUYECKOI'0 JIBMKEHUsI. PaBHOMEpHOE NPsIMOJIMHENHHOE ABUKEHUE.
HepaBHomepHoe npsMosimHelHoe nBukeHue. CpeiHsAsl 1 MTHOBEHHAsl CKOPOCTh Teja MpHU
HEPaBHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHOyCKOpeHHOE TpsIMOJIMHEHHOe JBMkeHne. CBOOOJIHOE majeHHE.
OmneiTel ["anunes.

PaBHOMepHOE nBMKEHHME TO OKpY>KHOCTH. [lepuon u yactora oOpamenus. JIuneitHas u
YIJ10Basi CKOPOCTU. LIEHTPOCTPEMUTEIBHOE YCKOPEHUE.

IlepBeiii 3akoH HproToHa. Bropou 3axkoH Herorona. Tperuit 3akoH HbroTona.
[TpuHIUI Cynepno3uLu CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CUjla TPEHUS CKOJIBKEHUS, CHUJIa TPEHUS
MOKOS1, ApYyrue BUAbI TPEHUS.

Cuna TSDKECTHM U 3aKOH BCEMHUPHOIO TATOTEHUs. Y CKOpeHHEe CBOOOJHOIO IMaJeHUS.
JBmxenne ninanet Bokpyr Conaia (MC). IlepBas kocmudeckas ckopocTh. HeBecomocTs u
MEPETPY3KHU.



PaBHOBecue marepuaibHON TOYKH. AOCONIOTHO TBEpPIAOE Teno. PaBHOBecue TBEPAOTO
TeJa ¢ 3aKPEINIEHHON OCBhIO BpaleHus. MoOMeHT cuibl. LleHTp TsoxecT.

HNmnynec Tema. HM3menenwe wumnysbca. HMMnynbc cuiibl. 3aKOH COXpaHEHUS
uMmnyJibca. PeaktuBsnoe nsmxkenue (MC).

Mexanuueckass padbota U MOIIHOCTh. PaboTa cui TsKeCTH, yIHnpy- TOCTH, TPEHHUS.
CBs13b sHepruu U padotsl. IloTeHIManbHas SHEpPrus Teja, NOAHSATOIO0 HaJl IOBEPXHOCTHIO
3emiin. [loreHumanbHas 3Heprus ckatod npyxuHbl. Kunernueckas sneprusi. Teopema o
KMHETUYECKOM SHEPruu. 3aKOH COXPAaHEHUSI MEXAaHUUYECKOU SHEPIUM.

HHdemoncmpayuu

1. HaGmroieHne MeXaHU4eCKOro JIBI)KEHUS TeJla OTHOCUTEILHOPA3HbIX TEJI OTCUYETA

2. CpaBHeHUE TyTEeH U TPACKTOPUM JIBHIKEHHUS OJHOTO U TOTO K€ Teja OTHOCUTENIHHO
pPa3HBIX TE€J OTCUETA

3. I3mepeHne CKOpOCTH U YCKOPEHUSI NPSIMOJIMHEHHOTO IBUXCHUS.

4. VccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O JBUKEHHS. .

5. HabGmronenue ABM>KEHUs TeJla 10 OKPYKHOCTH.

6. HaGnronenrne MexaHU4eCKHUX SIBJICHUM, TPOUCXOASAIINX B cucTeMe oTcuéra «Tenexkan
1pu €€ paBHOMEPHOM U yCKOPEHHOM JBM)KEHHH OTHOCUTEIIHO KaOWHeTa (PU3UKH.

7. 3aBUCHUMOCTh YCKOpPEHHS Teja OT MAacChl Tella U JACHCTBYIOIIECiHA HETO CHUJIBI.

8. HalOnroneHue paBeHCTBa CHJI ITPU B3aUMOJCHCTBHUH TEIL

9. 3meHeHue Beca Tella MIpU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umITysbca IpyU B3aUMOICHCTBUAH TEI.

11. IIpeoOpa3oBaHusl SHEPTUU NIPU B3aUMOACHCTBUHU TEJL

12 CoxpaHeHue UMITYJIbCA IPU HEYTIPYTOM B3aUMO,ICHCTBUH.

13. CoxpaHeHue UMITyJIbca OpU aOCOIOTHO YIPYTOM B3aUMOJICHCTBUU.

14. HaOnroneHue peakTUBHOIO JIBUYKEHUSI.

15. CoxpaHeHue MEXaHHUYECKOM SHEPTrUuM Mpu CBOOOTHOM IaJICHHUH.

16. CoxpaHeHHe MEXaHUYECKOM SHEPTUH NIPU IBMYKCHUH TeJla MO JSUCTBUEM
NPY>KUHBI.

Jlabopamopnsie pabomst u onvimot

1. KoHcTpyupoBaHue TpakTa JJjis pa3roHa U JajJbHEHIIero paBHOMEPHOTO JIBU)KEHUS
HIapyUKa WM TEIEXKKHU.

2. OnpeneneHue cpeaHel CKOPOCTH CKOJIBXKEHUSI OpyCKa WM JBMKEHMS IIapuKa I10
HAKJIOHHOM IUIIOCKOCTH.

3. OnpeneneHue yCKOpPEHHs Tejla MPU PaBHOYCKOPEHHOM JABMKEHUM IO HAKJIOHHOM
ILUIOCKOCTH.

4. VccnenoBaHre 3aBUCMMOCTH IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBHXKEHHH 0e3
HaYaJIbHOW CKOPOCTH.

5. IlpoBepka rumoTe3bl: €ClIM NPU PABHOYCKOPEHHOM JBMXKEHHM Oe€3 HadaabHOMU
CKOPOCTH MYTHU OTHOCSTCS KaK PsiJ HEUETHBIX YHMCEN, TO COOTBETCTBYIOIINE MPOMEXYTKHU
BPEMEHHU OJVHA-KOBBI.

6. UccrmenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUSI OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUSL.

7. Onpenenenune KodpGULINEHTA TPEHUS CKOJIBKEHUS.

8 Omnpenenenue KECTKOCTH MPY>KUHBI.

9. Ompenenenne pabOTHl CWIBI TPEHHS  TNPH PABHOMEPHOM [BIDKCHHMH  Tela TIO
TOPU30HTAIBHOMN MOBEPXHOCTH.

10. Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME Tpy3a C UCITOIIH30BAHUEM
HETIOJIBM)KHOT'O U MOJABUKHOTO OJIOKOB.

11. M3yueHue 3aKkoHA COXpAHECHUS YHEPTHUH.

Pa3nea 9. Mexannueckne KoJie0aHUAA U BOJIHBI

KonebarenpbHoe nBmwxkeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUM: TIepHUO/,
4acToTa, aMIUIUTya. MaTeMaTUueCcKuil U NPy KUHHBIA MassTHUKU. lIpeBpanienue sHepruu
pH KoJeOaTeIIbHOM JIBUKCHUM.



3aryxatonue KoJsieOaHus. BpIHyXIeHHble KosieOaHus. Pe3onanc. MexaHHdeckue
BoiHBI. CBOMCTBa MEXaHMUYECKHX BOJH. lIpo- nonbHBIE M molnepedHble BOJHBIL. J[nnHa
BOJIHBI M CKOpPOCTH €€ pacrnpocTpaHeHHus. MexaHudeckue BOJHbI B TBEPJIOM TEJIE,
cericmuueckue BoaHbI (MC).

3ByK. I'pomkocTh 3Byka u BbIcOTa TOHa. OTtpaxkenwe 3Byka. HWMHpa3Byk u
YJIBTPa3BYK.

HHdemoncmpayuu

1. HaGmronenue koneOaHUil Tea moj NEHCTBUEM CHUJIbI TSDKECTHU CUIIBI YIIPYTOCTH.

2. Habmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

3. HaOmroienue BBIHYKICHHBIX KOJIeOaHUI 1 pe30HaHCca.

4. PacnpocTpaHeHHE MPOJOJIbHBIX U MONEPEYHBIX BOJH (HAa MOJEIN).

5. HaGmronenre 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKYCTHYECKHI PE30HAHC.

Jlabopamopnsie pabomuvt u onvimot

1. Omnpegenenue 4acTOTHl U MEPHOJIAa KOJCOAHNN MaTEMAaTHIECKOTO MasiTHUKA.

2. OmnpenenieHre 4acTOTHI M IEpUOIa KOJIeOaHu TPy KUHHOTO MasiTHAKA

3. HccnenoBanne 3aBUCHMOCTH NEPHOJIa KOJICOAHUH TTOJBEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. HccrnenoBaHWe 3aBHCHMOCTH MEpHOJIa KOJeOaHUN MPYKUHHOTO MAasTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH Nepuojia KojaeObaHui rpy3a, NOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBHCHMOCTb MEpHOJIa KOJIeOaHUH HPY>KUHHOTO
MasiTHUKa OT MaccChl Ipy3a U )KECTKOCTH NPY>KUHBI.

7. I3mepeHne yCKOpeHUs: CBOOOAHOTO NaJICHUS.

Pa3nen 10. DiieKTpOMarHuTHoE 1o0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI

DJIEeKTPOMAarHMTHOE MoJjie. DIEKTPOMAarHuTHbIE BOJIHbI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkana »neKTpOMarHUTHBIX BOJIH. VICIOb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJIsS
COTOBOU CBSI3H.

DnekTpoMarauTHas npupojaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBA CBETA.

Hemoncmpayuu

1. CpoiicTBa SJIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIEC CBOWMCTBA CBETA.

Jlabopamopnuvie pabomst u onvimol

1. 3ydyeHue CBOWCTB SIIEKTPOMArHUTHBIX BOJH C TTIOMOIIbI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBetoBble sIBJIEHUSI
JlyueBass momens cBeta. Mcrounukum cBeta. [IpsMonuHeliHoe pacnpocTpaHeHHe
ceera. 3armeHusi Comana u Jlywel. Otpaxenue cBera. [lnockoe 3epkaiio. 3akoH
OTpa>keHUs CBETA.
IIpenomnenue cBerta. 3akoH mpesoMmyieHus: cBeTa. [lotHOe BHyTpeHHee oTpa’keHHue
cBeTa. Mcronb30BaHUE MTOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKHUX CBETOBOJAX.
JIunza. Xoxa ayueit B nuH3e. Onrtuueckas cucrtema ¢oToaniapara, MUKPOCKOIa U
teneckomna (MC). I'ma3 kak ontudeckas cucreMa. bau3opyKkocTs U JalTbHO30PKOCTb.
Paznoxxenue Genoro ceera B crnekTp. OnbiTel HhtoToHaA. CllOKE€HUE CIEKTPaTbHBIX
BeTOB. Jucrniepcus cBera.
Hemoncmpayuu
[IpssMonuHEHOE pacpoCTpaHEHUE CBETA.
OTtpakeHue CBeTa.
[Tonyuenne n3zoOpakeHUN B INIOCKOM, BOTHYTOM U BBIITYKJIOM3€pKalax.
[Ipenomuenue ceera.
OnTruyeckuii CBETOBOJ.
Xon ydeid B coOuparoiei JmHse.

SourLdNE
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7. Xonyded B paccenBarolIEH JIMH3E.

8. IlomydeHue n300paKEeHUN C TIOMOIIBIO JIUH3.

9. Ilpunmun newictBus (oroanmapara, MUKPOCKOIIA U TEJISCKOMA.

10. Moxaens ri1asa.

11. Pa3noxeHue 0€10ro CBeTa B CIIEKTP.

12. IlomydeHue 6e510T0 CBETa IIPU CII0KEHUHU CBETA Pa3HbIX LIBETOB.
Jlabopamopnsvie pabomst u onvimol

1. MccnenoBanue 3aBUCUMOCTH yIJjla OTPAXKEHUsI CBETOBOTO JIy4aoT yrja MmaJgeHHUs.
2. MI3yueHue XxapaKTepUCTHK U300pakeHUs! TIpeAMETa B TNIOCKOM3EpKaJie.

3. HccnenoBanue 3aBHCHMOCTH YIja TPEIOMIJICEHHS CBETOBOTO Jy4a OT YIJia MaJeHHS
Ha TPaHHIIE «BO3IYyX—CTEKIIO».

4. TlomydeHnune n300paXCHUM € TTOMOIIBIO COOMPAFOIIEH JIMH3BI.

5. Omnpenenenne (HOKYCHOTO PACCTOSTHUS U ONTHYSCKON CHITBI COOMPAIOIIEH JIMH3EI.
6. OnbITHI IO PA3JIOKEHUIO OE€JI0r0 CBETA B CIIEKTP.

7. OnBITHI 110 BOCIHPUSATHUIO I[BETA MPEAMETOB IPU MX HAOIIOJCHUH 4Yepe3 IBETOBBIC
(GMIBTPBL

Paszgea 12. KBaHnTOBbBIE SIBJICHUSA

Onwitel  Pezepdopma w mmanerapHass monens aroma. Mopgens aroma bopa.
Hcnyckanue u norjouieHue ceera aroMoM. KBautel. JInHeiuaTbie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyxknonnast Moaesnb aTOMHOTO sifipa. MI30TOIbI.

PagnoaktuBHbie npeBpanieHus. [lepuoa nmoxypacnaga aTOMHBIX SIZIED.

SlnepHple peakuuu. 3aKOHBI COXPAHEHHS 3apsA0BOTO M MAacCOBOTO YHCEN. DHEPrusi
CBA3U aTOMHBIX sjep. CBsA3b Maccbl U SHEprum. Peakuuum cUHTE3a W JEJICHUS sTep.
Hcrounuku sneprun Comnnua u 38€31 (MC).

SnepHast sHepretuka. J|eMCTBUS palMOAKTUBHBIX U3JIyUY€HUM Ha )KUBbIE OpPraHU3MBbI
(MO).

Hemoncmpayuu

1. CoexTtpsl U3yU€HHUS U TOTJIOIEHUS.
CriexTphbl pa3IMYHbIX Ia30B.
Cnektp Bojiopoaa.
HaOmronenue TpexkoB B kamepe BusibcoHa.
PaGora cuérurka HOHM3UPYIOIIUX U3ITYUYESHUH.
Perucrpanus n3imydeHus: TpUPOIHBIX MHUHEPAIOB U IMPOJYKTOB.
ﬂaﬁopamopnble pabomsl u onvimaul
1. HaGnroneHue CIUIOLUIHBIX M JUHEWYaThIX CHEKTPOB U3JIIy4YEeHUS.
2. HccrnenoBaHue TPEKOB: H3MEPEHHUE YHEPTHUU YaCTHUIIBI IO TOPMO3HOMY ITyTH
(o pororpadusim).
3. HM3mMepeHue paanoakTUBHOIO (poHa.

o U A ®N

IHoBTOpPUTEJIBbHO-000011IAK0 M MOAYJIb

[ToBTOpUTENBLHO-0000IIAIOMINIT  MOJIYJIb MpeJHa3HAaYeH [Jig CUCTeMaTHU3aluu |
00001IeHNs TMPEIMETHOTO COJIEP)KAHUSI M OMbITa JIEITEIBHOCTH, NPUOOPETEHHOIO IMpHU
HN3YYCHHU BCCTrO KypcCa (1)I/ISI/IKI/I, a TaKXXE 1A IIOATOTOBKH K OCHOBHOMy rocyaapCTBEHHOMY
9K3aMEeHY 10 (U3UKE NI 00YyUaIOIINXCsl, BBIOPABIIMX ATOT YUEOHBII IpeaMET.

HpI/I U3YyUYCHHUU JaHHOI'O MOAYJISA PCAIU3YIOTCA HW CUCTEMATU3SHPYIOTCA BHABI
NEeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBAETCS JIOCTHIXKEHHE TMIPEIMETHBIX U
MeTarnpeaIMETHBIX IUIAHUPYEMBIX pe3yibTaToB o0yueHus, dbopmupyertcs

€CTECTBEHHO-Hay4Has TIPaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HCCICAOBAHUS SIBJIICHUU
Ipupoabl U TEXHUKHU, OBJIAACHUC YMCHHUAMU OOBSICHITH (i)I/ISI/IIIeCKI/Ie SABJICHUA, IPUMCHAA
MOJIyYE€HHbBIE 3HAaHUsI, PEIIaTh 3aa4l, B TOM UHCJIE€ KAUECTBEHHBIE U DKCIIEPUMEHTAIBHBIE.

[TpuHIUNIMATIBEHO AE€ATEIBHOCTHBIN XapaKTep AJAHHOTO pa3aeia pPealnu3yeTcs 3a CUET

TOro, 4TO y4dalquvceCs BBITIOJTHAIOT 3a4aHUA,B KOTOPBIX UM MPCAJIaracrcs:
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- Ha OCHOBE TNOJIyYCHHBIX 3HAHUU pacro3HaBaTh M HAYyYHO OOBACHATH (HU3NUecKue
SIBJICHUS B OKPY>KaIOIEeH MPUPOJI€ ¥ MOBCETHEBHOM KU3HU;

- UCTIOJIB30BAaTh HAYYHBIC MCTOJbI UCCIICIOBAHUA (I)I/I?)I/ILICCKI/IX HBHCHHﬁ, B TOM 4YHCJIC OJIA
MMPOBCPKU THITOTE3 U MOJTYUCHUA TCOPCTUIYCCKHUX BBIBOJOB;

- OOBSICHATH HAy4dHbIE OCHOBBI HaubOoyiee BaXXHBIX JIOCTHKEHUH COBPEMEHHBIX
TGXHOHOFHﬁ, Harmpumcep, NpakTU4YCCKOIroO NCIIOJIb30BaHUA PA3JINYHbIX HCTOYHHUKOB SHECPTHUHU
Ha OCHOBE 3aKOHa IIPEBPAICHUs U COXPAHEHUS BCEX NU3BECTHBIX BUIOB DHEPTHUM.

Kaxnas u3 TeM pJaHHOro pasjena BKJIOYAeT 3KCIEPUMEHTAJIbHOE MCCIIE0OBaHUE
oboOmaromero  xapaxkrepa. Paszgen 3aBepmiaercss MpPOBEICHHEM JUArHOCTHYECKONW U
OLIEHOYHOMU paloThI 32 KypC OCHOBHOM IIKOJIBI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenue yueOHoro npenmera «Pu3uka» Ha YPOBHE OCHOBHOI'O OO0IIEero oOpa3oBaHUs
JIOJDKHO o0ecrneyuBaTh JIOCTHKEHUE CICAYIOIIUX JIMYHOCTHBIX, METalpeIMETHBIX U
MPEeIMETHBIX 00pPa30BaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBLIE PE3VJIbTATDI

Ilampuomuueckoe eocnumanue:

- TpOSABICHUE UHTEpeca K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(bU3UYEeCKON HAYKH;

- LIEHHOCTHOE OTHOIIEHHUE K JOCTHXKCHUSIM POCCUMCKUX YUEHBIX (DU3UKOB.

I'pasicoanckoe u OyxoeHo-upagcmeeHHoe 60CRUMAHUE:

- TOTOBHOCTh K aKTHBHOMY Y4YaCTHUIO B OOCY>KICHHUH OOIIECTBEHHO- 3HAYHMMBIX U
ATUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTHYCCKUM MPUMCHCHHUEM JOCTKCHUN (PU3HUKU,

- OCO3HAHHE BaXKHOCTU MOPATbHO-3TUUYECKUX MTPUHIIUIIOB B ACSITEILHOCTH YYEHOTO.

Iecmemuueckoe eocnumanue:

- BOCIIPUSITUE ICTETUYECKUX KaueCcTB (PU3NUECKON HAYKU: €€ TApMOHUYHOTO
IIOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

- OCO3HAHWUE IEHHOCTH (PU3MUECKON HAyKHW KaK MOIIHOTO WHCTPYMEHTA TTO3HAHUS
MHpa, OCHOBBI pa3BUTHUSI TEXHOJIOTUH, BaXKHEHUIIIEH COCTABISAIONIEN KYJIbTYPHI;

- pa3BUTHME Hay4yHOM JIFOOO3HATENILHOCTH, MHTEpeca K HCCIeN0BaTEIbCKOM
JIEATEIIBHOCTH.

Dopmuposanue KyJiomypul 300po8bs u IMOUUOHAILHO2O
onazonosiyuus:

- OCO3HaHME LIEHHOCTH 0e30MacHOro olpasa >KHM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXHOCTU TMpaBui O€30MaCHOTO IIOBEJACHUSI Ha TPAHCIOPTE, HaA JOporax, c
AJIEKTPUYECKUM U TEIUIOBBIM OOOpPYJIOBaHUEM B JOMAITHUX YCIOBUSIX;

- ¢c(bOpMHUPOBAHHOCTH HaBBhIKa pe(IeKCUH, TIPU3HAHUE CBOErO MpaBa Ha OMIUOKY U
TaKOTO € MpaBa y APYroro 4ejaoBeKa.

Tpyooeoe eocnumanue:

- aKTHBHOE yYacTHE€ B PEHICHUH NPAKTHUYECKHX 3a7ad (B paMKax CEMbH, IIKOJIbI,
ropoja, Kpasi) TEXHOJOTHYECKOW W COIUAJIbHOW HANpaBIIEHHOCTH, TPEOYIOIIMX B TOM
qucie u GU3NISCKUX 3HAHUM;

- HHTEPEC K MPaKTHYECKOMY HU3YUECHHUIO MTpodeccuii, CBI3aHHBIXC (PU3UKOIA.

IKonozuueckoe 6ocnumanue:

- OpUEHTaIMs Ha MPUMEHeHHE (U3NUECKUX 3HAHUU IS pelieHus 3aaad B 00JIacTH
OKpYXarolien cpeapl, INIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOYKHBIX MOCIEICTBUMN
JIJISI OKPY KaroIe CpeJIbl;

- OCO3HaHME II00AIILHOI0 XapaKTepa dKOJIOTHUECKUX NPOOJIEM U ITyTEH UX pelIeHUs.

Aoanmauusn o00yuarouie2oca K UIMEHAIOUWUMCA YC108UAM

COUUQILHOUL U RPUPOOHOU CPEObL:
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- MOTPEOHOCTh BO B3aWMOJICHCTBUU TPHU BBIMOJIHEHUHN HCCIICAOBAHUI U NPOEKTOB

(bu3myecKkoil HaNpPaBJIEHHOCTH, OTKPBITOCTH ONBITY M 3HAHUSAM JIPYTHX;

- IOBBIIIICHUE YPOBHSI CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeSTEIIbHOCTD;

- MoTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4ucie (HOpMyIupoBaTh HIEH,
MIOHSTHS, TUIIOTE3bI O (PU3NIECKUX OOBEKTAXH SIBICHHSIX;

- OCO3HaHHUE 1e(PULIUTOB COOCTBEHHBIX 3HAHHI M KOMIIETEHTHOCTEUB 00JacTH (PU3UKY;

- IUJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUH;

-CTpEMJICHHE aHAJIM3UPOBATh M BBIABISITH B3aUMOCBS3HM IIPUPOJBI, OOIIECTBa M
SKOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM (PU3MUSCKUX 3HAHUM;

-OIICHKA CBOMX JICHCTBUH C YU4ETOM BIIUSHUS HAa OKPY KAIOIIYIO CPEAy, BOSMOMXKHBIX
rI100JIbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3VJIBTATbBI

VHuBepcanbHbIE N03HABATENIBHBIE IEUCTBUSA

bazoebie nocuueckue oeitcmeust.

- BBIABIISITh U XapaKTEPHU30BATh CYIIECCTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN);

- yYCTaHABJIMBATh CYIICCTBCHHBIA IIPU3HAK KiIAacCHU(UKAIIMUA, OCHOBAHUS JUIS
00O0O0IICHUS U CPABHCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHUS B paccMaTpUBASMBIX (PaKTax, JaHHBIX
Y HAOJIIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSIM,

- BBISIBIISITH NMPUYUHHO-CJICICTBEHHBIE CBSI3M NPU H3YYCHUU (PUBUUECKHUX SIBIICHUM H
MPOLIECCOB;  JieNaTh BBIBOABI C  HCIIOJBb30BAaHUEM JACAYKTUBHBIX UM  HMHAYKTHUBHBIX
YMO3aKJIFOUSHHH, BBIIBUTATh THIIOTE3bI O B3AUMOCBSI3IX (DU3MICCKUX BEIUYNH,

- CAMOCTOSITEIILHO BBIOMPATH CIIOCO0 pelieHus: yueOHou puszndeckoil 3a1aum (CpaBHEHHE
HECKOJIBKUX BapHUaHTOB PEIICHMUs, BbI- OOp HanboJiee MOAXOSIIEr0 ¢ y4ETOM CaMOCTOSI TENIbHO
BBIJICJICHHBIX KPUTCPHUEB).

ba3zoevie uccneoosamenvckue oeicmeust:

- UCTIOIBb30BaTh BOMPOCHI KaK UCCJIEIOBATEIbCKHUI HHCTPYMEHTIIO3HAHUS;

- IPOBOJUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIN (pU3ndecKkuit
AKCTIIEPUMEHT, HEOOJIBIIIOE NCCIIeIOBAaHNE (PU3HIECKOTO SIBICHUS;

- OLIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(GOPMAIIHIO, MOTYUYCHHYIO B XO/€
HCCJICTIOBAHUSI MITA DKCIIEPUMEHTA;

- caMoCTOsITeNbHO (opMmynupoBaTh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOICHMS, OTIBITA, UCCIICOBAHMS;

- IPOrHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (U3UYECKUX IPOIECCOB, a TAKXKe
BBIJIBUTATH TIPEIMOI0KEHUS 00 UX Pa3BUTHHUB HOBBIX YCIOBUSX U KOHTEKCTaX.

Paoboma ¢ ungpopmauvueii:

- IPUMEHSTHh Pa3JIMIHbIC METOJbI, MHCTPYMEHTHI U 3alpOChl IIPH TIOUCKE U OTOOpE
UH(OpPMaIMH WIN JaHHBIX C yYETOM NPEII0KEHHON yueOHOM pu3nyeckoi 3agauu;

- aHAJIM3WPOBaTh, CHCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HMH(POPMAIHMIO PAITUYHBIX
BUJIOB U JOPM TIpE/ICTABICHUS;

- CaMOCTOSITEJIbHO BBIOUPATH ONTHUMAaJIbHYIO (pOpMy mpeacTaBieHUs WHGOpMAIUU U
WUTFOCTPUPOBATh pelIaeMble 3aJladll He- CJIOXKHBIMUA CXEMaMH, JAuarpaMMaMi, WHOU
rpaduKoi U UX KOMOUHAIASIMH.

YHI/IBCPC&HBHHC KOMMYHHUKATUBHBIC JEUCTBUSA

Oobuwenue:.

- B XojA€ OOCYXIEHHs y4eOHOrO MaTepuaja, pPe3yJIbTaToB JIAOOpPaTOPHBIX pPadOT H
MPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl M BBICKa3bIBaTh WJIEH,
HaIleJICHHBIC Ha pellie- HUe 3aJa9u U MOJJIepKaHue 0JIaroKeIaTeJIbHOCTH OOIICHHUS;

- COMOCTaBJSATh CBOU CYXJCHHUS C CYXJCHHUSIMHU APYTUX YYaCTHUKOB JIMAJIOTA,
O00HapyXUBATh PA3JIMINEC U CXOJICTBO MO3UIIHI;

- BBIpAXKaTh CBOIO TOUYKY 3PCHUSI B YCTHBIX U MMCHhbMEHHBIX TEKCTAX;
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-  TyOJIWYHO TPEACTABISATH PE3yJbTaThl  BBITIOJHEHHOTO  (DU3MYECKOrO  OMBITa
(’KCIIepUMEeHTa, UCCIIEIOBAHMS, IPOECKTA).

Coemecmnasn oeamerbnocms (COmpyoHuUUecmeo):

- IOHUMAaTh U UCTIOJIF30BaTh MPEUMYIIIECTBA KOMAaHIHONW U UHIAUBUIYATbHOU pabOTHI
MpU peIICHUN KOHKPETHOH (hU3UIESCKOUTIPOOIICMBI;

- NOPUHUMATH LEJIM COBMECTHOM JESTEIbHOCTH, OPraHU30BBIBATH JICMCTBUA MO €€
JIOCTHYKCHHUIO: PacIpeiesIsiTh POIn, 0OCYKAaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM paboTHI;
0000I1aTh MHEHUS HECKOIBKHUX JIIONEH;

- BBIIIOJIHATH CBOIO YacCTh PalOTHI, JOCTUTas KAYECTBEHHOTO pe3yJibTaTa MO CBOEMY
HaAMpPaBJICHUIO U KOOPJAUHUPYS CBOU JICUCTBUS C APYTUMHU YJICHAMU KOMaH/IbI;

- OIICHWBATh KadyeCTBO CBOEro BKJaJla B OOMMHA MPOIYKT II0 KPHUTEPUSIM,
CaMOCTOSITEIbHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICUCTBHSI.

VHuBepcallbHbIE PETYIATUBHBIC JEHCTBHSA

Camoopzanuzauyus:

- BBIABISITH TMPOOJEMBI B KU3HCHHBIX M YYCOHBIX CHTYyAIHUsIX, TPEOYIONIHX IS
peurenus: GU3NUECKUX 3HAHUIA;

- OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOJAaX MPUHATHUS pelieHuil (MHAUBHUIYaIbHOE,
MPUHSTHE PELISHUS B TPYIINE, IPUHITHE PEIICHUI IPyNIIoii);

- CaMOCTOSITCJILHO COCTAaBIISITh AJITOPUTM peIICHUsT (PU3MYESCKON 3aJadu WIN IUIaHa
HUCCIIEJIOBAaHUSI C YYETOM HMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh MpeajaraéMble BApUaHThI PEIICHUII;

- 1eyaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxonmpons (peghrexcust):

- 1aBaTh aJICKBATHYIO OLICHKY CUTYAIlMH U IIPE/JIaraTh IiaH €€ n3MEHEHUSI;

- OOBSICHATH MPHUYUHBI JOCTIIKCHUS (HEAOCTIIKCHUSI) PE3yIbTaTOB ACATEIBLHOCTH,
JIaBaTh OICHKY ITPUOOPETEHHOMY OIIBITY;

- BHOCHUTh KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS (PU3UIECKOTO
HCCJIEIOBAHUs WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHMBIIMXCS CHTYAIIHH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIIMX TPYIHOCTEIH;

- OIICHUBATh COOTBETCTBHE PE3YJILTATA IEJIA M YCIIOBHSIM.

OmoyuonanbHblil UHMETIEKM .

- CTaBUTh ce0s Ha MECTO APYroro 4YeJOBeKa B XOJE€ CIoOpa WIIN JUCKYCCHU Ha
HAayYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY APYTOro.

Ipunamue ceods1 u Opyzux:

- MpH3HaBaTh CBOE MPABO Ha OMIMOKY MHpPH perieHHH (U3NYECKUX 3ajad HIH B
YTBEPIKJICHHUAX HA HAYYHBIC TEMbI U TAKOE K€ MIPaBOJAPYTroro.

[TPEJIMETHBIE PE3VJIbTATDI

7 kaace

[IpenmeTHbIEe pe3ybTaThl HA 0A30BOM yPOBHE JIOJKHBI OTpa)xaTh chOPMUPOBAHHOCTH Y
00yUaromuxcs yMeHHil:

- HCIIOJB30BaATh IIOHATUA: q)I/I3I/I‘—IeCKI/Ie N XHUMHYCCKHE SBIICHUSA, Ha6J'IIOJIGHI/Ie,
DKCTIEPUMEHT, MOJEeNlb, THUIIOTe3a; EIHUHUILI (U3NUYECKUX BEJIUYHUH; aTOM, MOJIEKyJa,
arperaTHbI€ COCTOSIHHSI BemecTBa (TBEPHOE, JXHUAKOE, Ta3z000pa3HOE); MEeXaHUYEeCKOE
JIBUKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TpaeKTopHsl,
paBHOAEWCTBYyIOmasi cui, aAedopmanmst (ympyras, TIUIacTHYeCcKas), HEBECOMOCTb,
COOOIIAIOIIHNECs COCY/IbI;

- paznu4aTh siBieHus (Auddy3us; TeIIoBoe ABUKEHHUE YaCTHUIl BEIIECTBAa; PAaBHOMEPHOE
JIBIPKEHHE; HEPaBHOMEPHOE JIBUKEHHE; WHEPIIUS;, B3aUMOJICHCTBUE TEN, paBHOBECHE TBEPIBIX
TEJ C 3aKPEIVIEHHONW OCBhIO BpalllEHUs; Nlepeada JaBiICHUs] TBEPABIMU TEIaMH, )KUJIKOCTIMH U
razamu; atMoc(epHoe IaBlICHUE; IJIABAHHUE TEJ; NMPEBPAIICHUS MEXaHWYECKOW SHEPTUH) IO
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OIMCAaHUIO UX XAapAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX IaHHOE
(du3nYecKoe SBJICHHE;

- pacmo3HaBaTh NPOSBICHUE H3YUYCHHBIX (U3HMYECKUX SIBJIICHUI B OKpY>KaloIIeM
MHpE, B TOM 4uciie GU3NYECKHUE SIBJICHUS B IIPUPOJIE: IPUMEPHI ABHXKEHUS C PA3JIMYHBIMU
CKOPOCTSIMHU B )KUBOM U HEKHUBOM IPUPOJE; NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE;
BJIMSIHUE aTMOC(EpPHOro NaBJIEHUs] HA >KMBOI OpraHu3M; IUIaBaHUE PbIO; pblyaru B Teje
YEeJIOBEKAa; IPH OTOM TMEPEeBOAUTH MPAKTUYECKYIO 3ajJady B Yy4YeOHYIO, BBIACIATH
CYILIECTBEHHbIE CBONCTBA/TIpU3HAKU (PU3UUECKUX SIBICHUH;

- ONUCHIBATh H3YyUYEHHbIC CBOWCTBA TNl U (PU3MUECKUE SBIEHUS, UCIONB3Ys (DU3HUYECKHE
BEJIWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpeMs, IIyThb, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YIPYIOCTH, CUJIa TSKECTH, BEC TeJla, CHJla TPEHMs, JaBiieHue (TBEPIOro
Tena, )KMJIKOCTH, ra3a), BbITAJKHBaOIIas CUjla, MEXaHu4yeckas paboTa, MOLIHOCTb, IIEYO
CHJIBI, MOMEHT CHJIBI, KO3(P(PHUIIMESHT MOJE3HOTO ACHUCTBUS MEXaHU3MOB, KHHETHYECKAsT U
NOTEHIMAJIbHAsL SHEPIus); NPU ONHWCAHUU IIPABWIBHO TPAKTOBATH (PU3MUECKUNH CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, UX O00O3HAUCHUS] M €OUHHIBI (PU3NYECKUX BEJIIMYMH, HAXOJHUTh
(opMyIibl, CBSA3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYTUMH BEJIWYMHAMU,
CTPOUTH TpaUKN U3YyUECHHBIX 3aBUCUMOCTEH (PU3UUECCKUX BEITUIHH;

- XapaKTepHu30BaThb CBOMCTBA Tejl, (PU3UYECKHUE SIBJICHUS U IPOLIECChl, UCHOIb3Ys
NpaBWia CJIOXEHHUsS cuil (BIOJb OIHON mpsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuJIO paBHOBeCHUs pbluara (0J10Ka), «30J0TOEC TPABUI0» MEXAHUKH, 3aKOH
COXpPAHEHUsI MEXaHWYECKON SHEPIruH; MPU 3TOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA
U 3alMCHIBATh €T0 MaTEMATUYE€CKOE BBIPAKECHUE,

- OOBSCHATH (PU3MUECKUE SIBJICHUS, INPOLIECCHl U CBOWMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CUTyalu IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIAATH
NPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHME U3 1-2 JIOTMYECKUX IIaroB C
oropoil Ha 1-2 HM3ydYeHHBIX CBOMCTBA (PMBMUECKUX SIBIICHHWH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

- pemaTth pacu€THble 3amayd B 1-2 AEWCTBUS, MCHONB3Ys 3aKOHBI U (POPMYIIHI,
CBs3bIBAIOIINE (DU3MYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJlauM 3alMChIBaTh
KpaTKoe€ YCJIOBHUE, IOJICTABIISITh (PU3NYECKHME BEIWYUHBI B (OPMYJIBI U MNPOBOIAUTH
pacyéThl, HAXOJIUTh CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JJIsSI pPEIIeHUs 3a7ad, OLIEHUBAaTh
PEATTMCTUYHOCTD NOJYYEeHHOU (PU3NUECKON BEJIMYNHBI;

- pacrio3HaBaTh IPOOJIEMBI, KOTOPbIE MOXHO PEUIMTHh NPU MOMOIIM (PU3UYECKHUX
METO/I0B; B OIIMCAHUHN UCCIEN0BaHUS BbIACISITH IPOBEPSIEMOE MPEANOJI0KEHNE (TUIOTEY),
pa3nuyaTh M HMHTEPIPETUPOBATH MOIYUYEHHBIH pe3ysibTaT, HaXOAWTh OIIMOKH B XOJ€
OIBITA, J1EJIaTh BEIBOJABI IO €r0 pe3yJIbTaTaM;

- IIPOBOJIUTH ONBITHI MO HAOIIONEHUIO (U3UYECKUX SIBICHUM MM (PU3HYECKUX CBOMICTB
Ten: (opMyIMpoBaTh MpPOBEpsSEMBbIE Mpea- IOJOXKEHHUs, CcOoOupaTh YCTAHOBKY U3
MIPEIOKEHHOI0 000pYI0BAaHHUSI, 3alIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI;

- BBITIOJIHSITH NPSIMbIE U3MEPEHUSI pACCTOSIHUS, BDEMEHH, MacChl Tena, 00bEMa, CUJIbI U
TeMIepaTrypbl C HCHOJIb30BAaHHMEM AaHAJIOTOBBIX M IU(POBBIX MPUOOPOB; 3aMUCHIBATH
MMOKa3aHus MPUOOPOB C YUETOM 3aTaHHON a0COJFOTHON TTOTPEITHOCTH U3MEPEHUIA;

- TIPOBOJIUTH UCCIIEJOBAHHUE 3aBUCUMOCTH OJIHOM (PpHU3UUECKON BEITMYMHBI OT APYIroH C
HCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBUCUMOCTH IIyTH PaBHOMEPHO IBHKYIETOCS
T€Ja OT BPEMEHH JABWKEHMS TeJa; CUJIbl TPEHMs CKOJIBKEHMS OT Beca Teljla, KadyecTBa
00pabOTKH TIOBEPXHOCTEM TEI ¢W HE3aBUCUMOCTH CHJBI TPEHHUS OT IUIOIIAIH
CONIPUKOCHOBEHMUSI TEJ; CUJIbI YIIPYTOCTH OT Y UIMHEHUSI IPYKUHBI; BBITAJIKWBAIOIIEH CHIIBI
OoT 00BEMa MOTPY>KEHHOW YAaCTH Teja U OT IJIOTHOCTH >KHUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT IJIyOWHBI, Ha KOTOPYIO IOTPY’>KEHO TEeJIO; YCIOBUU IUIaBaHUs TeJl,
YCJIOBHMM paBHOBECHSI pbluyara M OJIOKOB); y4acTBOBaTh B IUIAHUPOBAHUHU YUYEOHOIO
HCCJIeIOBAaHUsI, COOUpaTh YCTAHOBKY M BBINIOJHATH U3MEPEHUs, CIENys MPEII0KEHHOMY
ILUIaHY, (PUKCUPOBATH PE3yJILTAThl MOJIYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B BUJIE
MPEII0KEHHBIX Ta0JIUI] ¥ TpadUKOB, JIeJIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

- IPOBOJUTH KOCBEHHBIE HU3MEPEHUs (PU3NUECKUX BEIUYUH (IJIOTHOCTh BELIECTBA
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KHUJIKOCTH M TBEPJOTO TENa; CHJIA TPEHUS CKOJNBXKCHHS, JaBICHHE BO3[yXa; BBITAIKHBAIOIIAS
cuia, JASUCTBYIO- Ias Ha MNOTPYKEHHOE B JKUIAKOCTH TEJO; KOA(P(PHUIMEHT IOJE3HOTO
JIENCTBUS MPOCTBIX MEXAHU3MOB), CIIeaysl NIPEAI0KEHHON UHCTPYKIHUU: NIPU BBIIOJIHEHUU
W3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYMCIISITH 3HAYEHHE HCKOMOU
BEJIMYUHBI;

- coOmojaTh TpaBWJIa TEXHUKH Oe€30macHOCTH Tpu  paboTe ¢  J1abopaTOpHBIM
000py1I0BaHUEM;

- yKa3bplBaTh NPUHUMIIBI JCHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, IMHAMOMETpP, COOOIIAIOIIHNECS COCYlbl, OapomeTp, pblyar, HNOJABUKHBIA HU
HETIOJIBMDKHBIA OJI0K, HAKJIOHHAS TIJIOCKOCTH;

- XapakTepu30BaTh NPUHLMUIBI JEHCTBUS H3YUYEHHBIX HOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONOpOM Ha HUX onucaHus (B TOM 4YHCIE: IOAUIMIIHUKH, YCTPOHCTBO
BOJOIIPOBOJA, THUIAPABIMYECKUI Mpecc, MaHOMETpP, BBICOTOMEp, IIOPIIHEBOW Hacoc,
apeoMeTp), HCIIONb3ys 3HAaHUS O CBOWCTBax (PU3MUYECKUX SBICHUH W HEOOXOIUMBIC
(buznueckue 3aKOHbI U 3aKOHOMEPHOCTH;

- OPUBOAWUTH IIPUMEPHI / HAXOIUTh HHPOPMAIMIO O MPUMEpax MPAKTUIECKOTO
HCIIOJIb30BaHUs (U3NYECKUX 3HAHUW B IIOBCEAHEBHOM JKHU3HM JJi1 oOecredyeHus
0e30ITaCHOCTH MPH OOpAICHUH C TPUOOPAMHU U TEXHUUYECKUMH yCTPOUCTBAMU, COXPAHESHUS
310POBbs U COOJIFOJIEHUS] HOPM 3KOJIOTMUYECKOT'0 ITOBEJIEHUS B OKPY’Kalollel cpene;

- OCYIIECTBIIATH OTOOP MCTOYHHMKOB WMH(pOpManmu B ceTu MHTEpHET B COOTBETCTBHUH C
3aIaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIUXCA 3HAHUH U NyTEM CpaBHEHUs
Pa3IMYHBIX MCTOYHHKOB BBIIETATh MH(GOPMALIUIO, KOTOpPAs SIBISETCS MPOTHBOPEUYHBON WU
MOXeET OBITh HETOCTOBEPHOM;

-  HCIIOJIb30BaTh TMPH BBINOJHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTtypy (U3MYECKOro COJEp)KaHWs, CHpPaBOYHbIE MaTepHallbl, pPECypChbl CETH
WuTepHer; BnaneTh NpUéMaMu KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3oBaHus WHGPOpPMAIHUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

- CO3JaBaTh COOCTBEHHBIE KPAaTKME MUCHhMEHHBIE U YCTHBIE COOOIIIEHHST HA OCHOBE 2-3
HCTOYHUKOB HMHpOpMauuu (HU3NYECKOrO COoAeprKaHMs, B TOM 4YHUCIE MyOIWYHO JIeyaTh
KpaTKHE COOOIICHUsI O pe3yjbTaTaxX IMPOEKTOB WIIM YYEeOHBIX HCCIEIOBAaHUW; MPHU ITOM
IPaMOTHO HCIIOJIb30BaTh U3yUYEHHBIN MOHATUHHBIN anmnapart Kypca (U3MKH, COITPOBOXKIATh
BBICTYIUJICHUE IIPE3CHTAIIACH;

- TP BBIMIOJTHEHUHW YUE€OHBIX TPOEKTOB M UCCIICOBAHUIN pacTIpeIeIITh OOSI3aHHOCTH B
rpyIne B COOTBETCTBHMM C IMOCTaBJICHHBIMHU 3aJlayaMH, CJIEAWTH 3a BBIIIOJHEHHUEM ILJIaHa
JIEHCTBHUH, aJIeKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIQJ B JESTEIBHOCTH TI'PYMIIHL,
BBICTpauBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBasi MHEHHUE OKPYKAIOIIUX.

8 kaace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD y
00yUarouxcsi yMEeHHI:

- UCIIOJIL30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBH)KEHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEIIECTBa, KpHUCTAJUIMUYECKHMEe Hu amop(dHbIe Tena,
HAaCBIIICHHBIA W HEHACHIIEHHBIM Map, BJIAXHOCTh BO3/yXa; TeMOepaTrypa, BHYTPEHHSS
SHEPrus, TEIUIOBOM JABHUTAaTENb; 3JIEMEHTAPHBIM JJEKTPUYECKUM 3apsji, 3JIEKTPUUYECKOe
noJje, MpOBOJHUKHU U JUDJICKTPUKH, TTOCTOSTHHBIH SHGKTpI/I‘IeCKI/Iﬁ TOK, MAaroHuTHOC IIO0JIC,

- pasnuyaTh SIBJIEHUS (TEIUIOBOE paclIMpEHHe/CKaTue, TelJlonepenada, TeIUIOBOe
paBHOBECHE, CMayMBaHUE, KaIWJUISIpHbIC SIBJICHUS, UCIApEHUE, KOHACHCAIUsl, TIJIaBJIeHHUE,
KpucTajmn3anusi  (OTBepJIeBaHHE), KWUIEHWE, Terulonepenada (TerIoNpOBOIHOCTb,
KOHBEKIIMS, W3JIydeHUE); OJJEKTpHU3alUsl TeJl, B3aUMOJCHCTBHE 3apsifioB, JI€HCTBUSA
DIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHWE, B3aWMOJICHCTBHE MAarHUTOB, JCHCTBHUE
MarHUTHOTO TIOJISI HAa MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIUS) [0 OIMHCAHUIO
WX XapaKTEePHBIX CBOWCTB M HA OCHOBE OIBITOB, JE€MOHCTPUPYIONINX JaHHOE (PU3HUECKOe
SIBJICHUE;

- pacro3HaBaTh NPOSIBJICHUE H3YYECHHBIX (HU3MYECKUX SBJICHUN B OKPY’KAIOIIEM
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MHpE, B TOM 4HCiIe (PU3UYECKUE SIBICHHUS B IIPU- pOJie: MOBEPXHOCTHOE HATSHKEHHE M
KalWJUISIpHBIE SIBJIEHUS B NPUPOJE, KpUCTAUIBI B mOpupoae, wusinydeHue ConHia,
3aMep3aHMe BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, HHEs, CHEra;
BIIEKTPUYECKHUE SIBIICHHUSI B aTMOc(depe, INEKTPUYECTBO JKUBBIX OPraHM3MOB; MAarHUTHOE
noJjie 3emiiu, apei IMoJiro- COB, POJIb MAarHUTHOTO IOJISL JUIs JKU3HU Ha 3eMile, IOJISIPHOE
CHSIHME;, TPH DTOM II€PEBOAUTH MNPAKTUYECKYIO 3amadyy B Y4YEOHYIO, BBIICIATH
CYILIECTBEHHbIE CBONCTBA/TIpU3HAKU (PU3UYECKUX SIBICHUH;

- ONKCHIBATh W3YYEHHBIC CBOWCTBA TNl W (PU3MUECKUE SBICHUS, HCIONB3YS (hU3MUYecKHe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsSSI SHEprusi, KOJMYECTBO TEIUIOTHI, YJieJbHas
TEINIOEMKOCTh ~ BEIIECTBA, YyJEJbHas TEIUIOTAa IUIABJICHUsA, YyJAEJIbHas  TEIioTa
napooopa3oBaHMsl, yJAejbHAas TEIUIOTa CrOpaHusl TOIUIMBA, KOA(P(HUUMEHT I0JE€3HOTo
JIEMCTBHUS TEILUIOBOM MaIlIMHbBI, OTHOCHUTEJIbHAS BJIA)KHOCTh BO3/4yXa, AJIEKTPUUYECKUHN 3apsia,
cwia TOKa, »JJIEKTPUUECKOE HAaIpsDKEHUE, CONPOTHUBIIEHHUE IIPOBOJHMKA, YAEIbHOE
CONPOTHBJICHHE BEIIECTBa, pad0Ta WU MOIIHOCTH JJIEKTPUUYECKOT'O TOKA); MPU OINMHUCAHUU
NPaBWIBHO TPaKTOBaTh (PU3MYECKUH CMBICI HCIIOJIb3YEMbIX BEJIWYUH, OOO3HAYEHUs U
eIUHUNBl  (QU3NYECKUX BEIIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIONINE JAHHYIO
(u3nyecKyro BEJIMYMHY C JpYIrMMH BEJIUYUMHAMH, CTPOUTh TIpadUKH H3YyUYSHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEITUYHH;

- XapakTepu3oBaThb CBOWMCTBa Tejl, (PU3UYECKHUE SIBJIEHUS U IIPOLIECCHI, HMCIOJb3Ys
OCHOBHBIE TI0JIOKEHUS MOJIEKYJISIPHO-KMHETUYECKONW TEOPUHU CTPOEHHS BEILIECTBA, TPUHIIUIT
CYNEepIIO3UIUM T10JIeH (Ha Ka4ueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma
JUIsL ydacTKa Lenu, 3akoH Jxoyisi-JIeHa, 3akoH COXpaHEeHUsl SHEPTUU; IPU 3TOM J1aBaTh
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA U 3alIUChIBAaTh €0 MAaTEMaTUYECKOE BhIPAKEHUE;

- OOBSICHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEJI, B TOM YHCJIEC U B KOHTEKCTE
CUTYyalluil NPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BbISBISITh NPUUYUHHO-CIIEICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JIOrMYecKMX ILIaroB € ONOpoi Ha 1-2 U3y4YeHHBIX
CcBOMCTBa (PU3MUECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

- pemaTth pacu€THble 3amayd B 2-3 AEWCTBUS, MCHOIB3YsS 3aKOHBI U (POPMYJIBI,
CBs3bIBAIOIINE (DU3NUYECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJauM 3allUChIBATH
KpaTKO€ yCJIOBUE, BBISIBIATHh HEJOCTATOK JIAaHHBIX JJIs PEIICHUs 3aJa4l, BBIOMpaTh 3aKOHBI
u Qopmysbl, HeoOXoAuMBbIE M1 €€ pelIeHUs, NPOBOJAUTH pac- 4YE€TBl U CpPaBHUBATh
MOJIy4Y€HHOE 3HaUeHHE (PU3NYECKON BEJTMUYUHBI C U3BECTHBIMU JaHHBIMU;

- pacmo3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXXHO PEUIUTh NpPU IOMOIIU (PU3HUECKUX
METO/0B; UCHOJb3Ysl OMMCAHUE UCCIENOBAHUS, BBIACISATH MPOBEPSIEMOE MPEANOTI0KEHHE,
OLICHMBATh MPAaBWJIBHOCTB MOPsAKa IIPOBEACHUS UCCIIEAOBAaHNs, J€J1aTh BBIBOIBIL;

- IPOBOJUTH OMNBITHI MO HAOJIOJEHUIO (PU3UYECKHUX SIBICHUM WM (PU3NYECKUX
CBOWCTB Ten (KanmWJUISIpHBIEC SIBJICHUS, 3aBUCHMOCTH JAaBJICHHUs BO3/lyXa OT €ro o0béma,
TEMIIEpaTypbl; CKOPOCTHU IIpollecca OCThIBaHUsSI/HarpeBaHUsl MpU H3JIYy4YEHUH OT IBEeTa
M3JTy4arolel/morjJomarone mNoBepXxHoCTH; CKOPOCTh MCIapeHUs BOABI OT TeMIIEpaTyphl
JKUJIKOCTHM M IUIOIIagy €€ TMOBEPXHOCTH; »dJIEKTpU3alus TeJl U B3aWMOJIEHCTBHE
DJIEKTPUYECKUX 3apsi/IOB; B3aUMOJEHCTBUE IIOCTOSIHHBIX MAarHuTOB, BHU3yaJM3allus
MarHuTHBIX TIOJIEW MOCTOSIHHBIX MarHUTOB; JI€HCTBHSI MarHUTHOTO ITIOJISI HA NMPOBOJHUK C
TOKOM, CBOMCTBa DJIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOABUIATEIISI IMOCTOSIHHOTO TOKA):
(hbopMynupoBaTh NpOBEpsiEMbIE TTPEATION0KEHUSI, COOMPATh YCTAHOBKY U3 IMPEJIOKEHHOTO
000pyZI0BaHUS; ONUCHIBATh X0 ONbITa U (OPMYJIUPOBATH BHIBOIHI;

- BBITNIOJIHATH OPSIMbIE U3MEPEHUS TEMIIEPATypPhbl, OTHOCUTEIIbHON BJIAKHOCTHU BO3AyXa,
CWJIBl TOKAa, HAIPSDKEHUsS C HCIIOJb30BAHUEM AaHAJIOTOBBIX IIPUOOPOB M JAaTUMKOB
(u3nyeckux BEIUYMWH;, CpaBHUBATh pe3yJbTaThl H3MEPEHUN C Yy4€TOM 3aJlaHHOMU
a0COJIIOTHOM MOTPELUIHOCTH;

- MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (DU3NUYECKOM BEIMYMHBI OT JIPYTOH ¢
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHH (3aBUCUMOCTH CONPOTHUBIICHUS IMPOBOJHHKA OT €ro
JUTMHBI, TUIOIIAIA TTONIEPEYHOr0 CEeUYEeHUS U yAEIbHOIO COIIPOTUBIICHUS BEILIECTBA ITPOBOJHHUKA;
CHJIBI TOKa, MAYIIEro 4Yepe3 MNPOBOJHUK, OT HAIPsDKEHUsI HAa IPOBOJHHUKE; HMCCIIEIOBAHUE
IIOCJIEIOBATEIBHOTO U MapaJIeJIbHOIO  COEIMHEHUH  IPOBOJAHHUKOB):  IUIAHUPOBATh
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UCCJICIOBaHNEe, COOMpPATh YCTAaHOBKY M BBINOJHATH H3MEPEHUS, CICAYs INPEIIIOKESHHOMY
I1aHy, (UKCHPOBATh PE3yJIbTAThl MOJYYEHHOH 3aBHUCHMOCTH B BHJE TaOMUIl M TpaduKoOB,
JIeaTh BBIBOJBI 11O Pe3yJIbTaTaM MCCIIEI0OBAHNUS;

- MPOBOJHTH KOCBEHHBIC U3MEPEHUS (PU3NUYSCKUX BEIMYUH (yIeIbHAS TEIIOEMKOCTD
BEIIECTBA, COINPOTHBIICHHE ITPOBOJHUKA, paboTa M MOIIHOCTH JJIEKTPHUYECKOTO TOKA):
IUIAHUPOBATh  W3MEPCHUs, COOUpaTh  JKCHEPUMEHTAIBHYK)  YCTAHOBKY,  CIEIys
MIPEUIO)KEHHOW MHCTPYKIIMH, ¥ BEIYHCIISITh 3HAYCHNUE BEITMYUHBL;

- coOmojaTh TpaBWJIa TEXHUKH O€30MacHOCTH NpH  paboTre ¢ J1a0opaTOpHBIM
000pyI0BaHUEM;

- XapaKTepu30BaTh NPHUHIUIIBI JICHCTBUS H3YYCHHBIX IMPHOOPOB M TEXHUYSCKUX
YCTPOMCTB € ONOpOil Ha WX ONHCaHHUSA (B TOM YHCIE: CHCTEMa OTOIUICHUS OMOB,
TUTPOMETP, IMapoBasi TypOHHA, aMIIEPMETP, BOJIBTMETP, CYETYMK DISKTPUUCCKOU SHEPTHH,
AJIEKTPOOCBETUTENIFHBIE NPHUOOPHI, HArpeBaTeNIbHBIC 3JIEKTPONpHOOpH  (IIpUMEpHI),
AJICKTPUYCCKHUE TIPCIOXPAHUTEIIH; JJICKTPOMArHHUT, OJJCKTPOJABHUIAaTEIb MHOCTOSHHOTO
TOKa), UCHOJIb3Ysl 3HAHUS O CBOHCTBaX (PU3MYECKHMX SBJICHHI U HEOOXOIUMBIC
(buzmueckue 3aKOHOMEPHOCTH;

- pacrio3HaBaTh MPOCTHIE TEXHUYECKHE yCTPONCTBA M M3MEPUTEIbHBIC MPUOOPHI IO
CXeMaM M CXEMaTHYHBbIM PHUCYHKaM (GKHUIKOCTHBIH TEPMOMETpP, TEPMOC, MCHUXPOMETP,
TUTPOMETP, IBUTATEIb BHYTPEHHETO CrOPaHHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIISTH CXEMBI
AJISKTPUYCCKHUX IICIEeH C MOCIeI0BAaTEIIbHBIM H IapaJUIeIbHBIM COCIUHEHHUEM DJICMEHTOB,
pasziuyasl yCJIOBHbIE 0003HAUYEHHUS JIEMEHTOB 3JISKTPUUCCKHUX LIeTIeH;

- NPUBOAMTH MNPUMEPHI/HAXOAUTH HH(DOpPMAIMIO O MpuUMepax MPaKTUYECKOTrO
WCIIOJIb30BaHMS (PU3NUYECKUX 3HAHUH B IMIOBCEIHEBHOM YKU3HH I OOECIIedeHUs] 0€30IaCHOCTH
npu oOpallleHHuH ¢ NpuOOpaMU M TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHsS 30POBbS H
cOOJI0OICHUST HOPM 9KOJIOTHYECKOTO TIOBEICHHSI B OKPY>KAIOIIeH cpee;

- OCYIIECTBIISATH MOUCK MH(pOpMaIuu (pU3HUECKOro coiepkaHus B ceth MHTepHeT, Ha
OCHOBE HUMEIOIINXCS 3HAHUI W IyTEM CpPaBHEHHS IOMOJHUTEIBHBIX HMCTOYHUKOB BBIACIATH
uH(pOpPMAIIIIO, KOTOpasi SBJSETCS MPOTUBOPSUYUBON MM MOXKET OBITh HEJJOCTOBEPHOI;

- HWCTHOJB30BaTh MPH BBIIOJHEHUHW YYEOHBIX 3aJaHUll HAaYYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HMYECKOro COIepiKaHWs, CIPAaBOYHBIC MaTepHalbl, pPEeCypChl CETH
HNaTepHeT; BIageTs npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus WHGOPMAIUH
Y3 OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

- co37aBaTh COOCTBEHHBIC IHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUs, 0000Ias
UH(GOPMAIINIO U3 HECKOJIbKUX UCTOYHHKOB (DH3UYECKOTO COACPKAHUS, B TOM YHCIIE IMyOJINIHO
MIPE/ICTABISATh PE3yJIbTaThl MPOEKTHON WM WCCIIENOBATEIBCKON ACSATENBHOCTH; MPU ITOM
rPaMOTHO HCIIOJIb30BaTh M3YYCHHBIH IMOHSATUHHBIN ammapar Kypca (QU3WUKH, COIMPOBOXIAThH
BBICTYIIJICHUE TIPE3CHTAIIUEH;

- TIpY BBINOJIHEHHH YYEOHBIX MPOCKTOB M HCCICIOBaHUN (DU3HMYECKUX MPOIESCCOB
pacnpesnenats OOS3aHHOCTH B TPYNIE B COOTBETCTBHM C IIOCTaBICHHBIMH 3aJauyaMH, CICIUThH
3a BBINOJIHCHHEM IUIaHA JCWCTBHH W KOPPEKTUPOBATh €ro, aJaeKBaTHO OIICHUBATH
COOCTBEHHBIH BKJIaJA B JEITEIBHOCTh TPYIIbI, BBICTPAUBaTh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, MIPOSBJISSI TOTOBHOCTh pa3peniath KOHQIUKTHI.

9 kaace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH y
00yUaromuxcs yMeHHil:

- HCIIOJIB30BaTh IIOHATHI. CHUCTEMA OTCqéTa, MaTr€puajabHas TOYKaA, TPACKTOPU:I,
OTHOCHUTEJIBbHOCTh MEXaHUYECKOro JIBIXKEHUs, Aedopmauus (ympyras, IUIacTHYecKas),
TpEeHHE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U TEePEerpy3KH; LEHTP TSHKECTH;
a0COJIOTHO TBEPIOE TEJIO, IEHTP TSHKECTH TBEPAOIO TEJIa, PAaBHOBECHE; MEXAaHHYECKHE
KoJie0aHUsI U BOJIHBI, 3BYK, HH(PPA3BYK U YJIBTPA3BYK; JIEKTPOMArHUTHBIEC BOJIHBI, IIKaja
OJICKTPO- MAarHuTHBIX BOJIH, CBCT, 6J'II/IBOpy1(OCTI) U JaJIBbHO30PKOCTDb, CIICKTPbI UCITYCKAHUA
Y MOTJIOIICHUS; ajib(a-, 0eTa- U raMMa- U3JIyUYCHUsI, U30TOIIbI, si/IepHasi SHEPTeTHUKA;
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- pa3nIuyarth SBJICHUsS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPAMOJIUHENHOE ABHKEHUE,
PaBHOYCKOPEHHOE NPAMOJIMHEHHOE IBUKEHUE, CBOOOJHOE MaJIEeHUE TEJ, PaBHOMEPHOE
JIBIDKEHHE TI0 OKPYKHOCTHU, B3aUMOJCHCTBHE TEJl, PEaKTUBHOE JBMKEHUE, KOJIeOaTeIbHOE
JIBIDKEHME (3aTyXarolllue M BBIHY)KICHHBbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JBH)KEHHE,
OTpa’KEHUE 3BYKA, IPSMOJIMHEHHOE PACIPOCTPAHEHUE, OTPAKEHHUE U IIPEJIOMIICHUE CBETA,
II0JIHO€ BHYTPEHHEE OTPaKEHHUE CBETa, Pa3jIoKE€HHE OeJ0ro CBETaB CHEKTP U CII0XKEHHUE
CHEKTPaJIbHBIX IIBETOB, JUCIIEPCHUS CBETA, ECTECTBEHHAs PaJIUOAKTUBHOCTD, BOSHUKHOBEHHE
JIMHEMYaToro CHEKTpa U3JIy4YeHMs) IO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OIIBITOB, JIEMOHCTPHUPYIOIIUX NaHHOE (PU3UUECKOE SIBJICHUE;

- pacno3HaBaTh NPOSIBJICHUE U3YUYECHHBIX (PU3NYECKUX SIBJICHUNU B OKPY’KaIOILIEM MHUPE
(B TOM uyuciie (puU3NUECKUE SABJICHUS B NMPUPOJE: NPUJIMBBI U OTJIMBBI, JBUKECHUE IJIAHET
ConHEYHON CHUCTEMBl, PEaKTUBHOE JABUYKEHHUE >KUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
’KMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, IIyHAMH, 3XO0, IIBE€Ta T€JI, ONTUYECKHUE
SIBJICHUSI B NIPUPOJIE, OMOJIOTHYECKOE ACUCTBHE BHUAWMOIO, yIbTPa(uOIETOBOTO M PEHT-
F€HOBCKOI'O M3JIy4YEHMI; €CTECTBEHHBIH paAUOAaKTUBHBIA (OH, KOCMHYECKHE JIy4YH,
paaroaKTUBHOE U3JIyUY€HHUE MPUPOTHBIX MUHEPAJIOB; I€HCTBHE PAaIMOAKTUBHbBIX U3IyUEHUHN
Ha OpraHu3M 4YeJIOBEKa), IpPHU 3TOM IEPEeBOAWUTH MNPAKTUYECKYIO 3aJady B Y4eOHYIO,
BBIJCIIATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKHN (PU3UUECKUX SIBJIICHUIA;

- OIIMCHIBATh M3Yy4YEHHBIE CBOHCTBAa Ted M (U3UYECKHUE SIBJICHUS, HCHOIb3YS
(uznueckue BEIMUYMHBI (CpeIHssi U MIHOBEHHAsi CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JIBUKEHUHU, YCKOpPEHME, IIE€peMEIeHHE, NyTh, YyIJIOBasi CKOPOCTb, CUJa TPEHMs, cuja
YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJIeHUs, BEC Tejla, UMILYJIbC Tela,
UMITYJIbC CHJIBI, MEXaHW4deckas paboTa M MOIIHOCTh, NOTCHIHAJbHAs SHEpPrusi Tea,
MOJHATOTO HAaJ IOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHAas HHEPIrus CXKaTOW IIPY>KUHBI,
KMHETHUYECKasi HEPTusl, IIOJIHAsI MEXaHUYECKasl dHEprus, IepruoJ U 4yacToTa KojeOaHUM,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKO- pPOCTh CBE€Ta, IIOKa3aTellb
MPEeJIOMIICHUSI CpeAbl); MNpPU OMNHUCAHUU MPABUIBHO TPAKTOBATh (U3UYSCKHUH CMBICI
HCIIOJIb3YEMBIX BEJIM- YUH, OOO3HAU€HHUs M €AUHMLbI (PU3NYECKUX BEJIMYHUH, HAXOAUTh
(bopMyIBl, CBS3BIBAIOIIME JAaHHYIO (PU3NUECKYIO BEJIMYMHY C JAPYTUMH BEJIWYMHAMU,
CTPOUTH I'paUKN U3yUEHHBIX 3aBUCUMOCTEN(U3NUECKUX BEITUYHH;

- XapakTepu3oBaTh CBOMCTBa Tej, (PU3MUYECKHE SIBJICHUS M MPOLIECCHI, UCHOJb3Ys
3aKOH COXPAHEHMS DHEPIrUH, 3aKOH BCEMHUPHOTO TATOTEHUSI, IPUHIINAN CYNEPHO3ULIUN CHII,
NPUHLUIT OTHOcuTenbHOCTH [anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs UMITYJIbCa,
3aKOHBI OTPAXKEHUS U IIPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUs 3apsiA0BOI0 U MacCOBOTO
4qUcesl MNP SIIEPHBIX peaklUsaX; MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €0 MATEMATHUYECKOE BBIPAXKECHUE;

- OOBACHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJI, B TOM YHCJI€ U B KOHTEKCTE
CUTyalUMl NPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BbISBIATh NPUYNHHO-CIIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHUE W3 2-3 JIOTMYECKUX IIaroB ¢ OHopoil Ha 2-3 H3y4YEeHHBIX
cBoMcTBa PU3UYECKUX SIBICHUM, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

- peuaTh pacy€THble 3ajayu (ONMUparolIMecs Ha CUCTeMy Hu3 2-3 ypaBHEHUH),
HCIIOIB3Ysl 3aKOHBI U (OPMYJIbI, CBSI3BIBAIOIINE (PU3NUYECKUE BEJIWYMHBI: Ha OCHOBE
aHalM3a YCJOBHS 3a/layM 3alHChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIIME WM HM30bI-
TOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISI pelIeHUs], TPOBOAUTH
PacUEThI U OLIEHUBATH PEATTUCTUYHOCTD MTOJTYUYEHHOT O 3HaUeHUs (PU3NISCKON BEJTUYUHBI;

- pacro3HaBaTh MPOOJIEMBbI, KOTOPbHIE MOXXHO PEIIUTh INPH MOMOIIM (HUZHUECKUX
METO/0B; UCHOJb3Ysl ONUCAHUE UCCIIEIOBAHMUS, BBIACISITH MPOBEPSIEMOE TIPEANOI0KEHHE,
OLICHMBATh IIPAaBUJIBHOCTHb MOpsJAKa MPOBEACHUSI HCCIEIOBAaHUs, JEIaTh BBIBOJBI,
WHTEPIPETUPOBATH PE3YIbTAaThl HAOJIIOIEHUN U ONBITOB;

- TPOBOAUTH ONBITHI 1O HAOMIOAEHUIO (PU3WUYECKUX SIBJICHHN WM (U3NUYECKUX
CBOMCTB Tenl (M3ydyeHue BTOpOro 3akoHa HplOTOHa, 3aKOHa COXpaHEHUs DHEPIUH;
3aBUCUMOCTH IE€pHoJa KoJIeOaHWN MPYKMHHOTO MasiTHHKAa OT MAacChl Ipy3a U KECTKOCTU
NPY>KUHBI W  HE3aBUCUMOCTb OT aMIUIUTYIbl MaJIbIX KoJIeOaHM; MpsIMOJIMHEHHOe
pacrpoCcTpaHeHUE CBETa, pa3lIoKEeHHe OeJoro cBeTa B CHEKTP; H3YYEHHE CBOMWCTB
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M300pakeHus B IIJIOCKOM 3€pKajie M CBOMCTB M300pa)keHUs MpeIMeTa B COOMparollel JINH3E;
HaOJIIOJICHUE CIUIONIHBIX M JIMHEWYAThIX CHEKTPOB H3IIYUYCHHS): CaMOCTOSTEIBLHO COOMpaTh
YCTaHOBKY U3 M30BITOYHOI0 Habopa 000pyI0BAHUS; ONUCHIBATH XOJ1 ONBITA U €r0 pe3yJbTaThl,
(hopMyITHUpOBaThH BHIBOJIBI,

- NPOBOJMUTH IIPU HEOOXOAUMMOCTH CEPHUIO MPSIMBIX H3MEPEHMH, OompeAeisis CpelHee
3HAYeHUE u3MepsieMOd BenMMYMHBl  ((DOKYyCHOE pacCTOssHHE coOHparomeid  JIMH3BI);
00OCHOBBIBaTh BBIOOP CIOCO0a U3MEPEHHUS/M3MEPHUTEITIHLHOTO TPHUOOPa;

- TPOBOJUTH HCCJIEOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEJIMYHMH C HCIOIb30BAHHUEM
IPSIMBIX U3MEPEHUN (3aBUCHMOCTH IIyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JIBH)KEHUHU 0O€3
HayaJbHON CKOPOCTH; TEpuoaa KoJieOaHW MaTeMaTHYeCKOro MAasTHUKA OT JUIMHBI HUTH;
3aBUCHMOCTH yIjla OTPa)X€HUsI CBeTa OT YyIUIa NAJEHUs W yrja MOpesIoOMJIEHHUs OT YyIJia
MaJIeHUs ): TUIAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMpPaTh YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (DM3NUYECKUX BEJIMYMH B BHUJIE€ TaOIMI] U I'paduKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEIOBAaHUS;

- IPOBOAUTH KOCBEHHBIE H3MEpEHMs1 (U3NYECKUX BEIMYMH (CpEelHsii CKOPOCTh U
YCKOpPEHHE Tejla NpU PAaBHOYCKOPEHHOM JBW)KEHHMU, YCKOpPEHHE CBOOOJHOIO NaJeHUs,
J)KECTKOCTh MPYXKUHBI, KOX(P(PUIIMEHT TpEeHHUs CKOJBXKEHMS, MexaHudeckas paborta H
MOII[HOCTh, YaCTOTa U IEPHUOJ KOJICOAHMH MaTeMaTUYeCKOro U MPY>XMHHOIO MasiTHUKOB,
ONTHYECKas Cujia cOOMparomell JTUH3bI, paIuOaKTUBHBIN (OH): TUIAHUPOBATH U3MEPEHUSI,
coOupaTh OSKCHEPUMEHTAIBHYIO YCTAaHOBKY M  BBINOJHATH HU3MEpPEHUs, Cleays
NPEUIOKEHHON HHCTPYKLUMHU; BBIUMCISATH 3HAYEHHWE BEJIWYMHBI M aHAJIU3UPOBATH
IOJIy4YE€HHbIE Pe3yIbTaThl C YYETOM 3aJaHHONW NOrPELIHOCTH U3MEPEHU;

- coOmrojaTh TIpaBWJIAa TEXHUKH O€30macHOCTH TIpu  paboTe ¢  J1abopaTOpHBIM
000py/I0BaHUEM;

- pa3au4YaTh OCHOBHBIC MPU3HAKH U3YUYCHHBIX (PU3UYECKUX MOJEIICH: MaTepuaabHas
TOUYKa, aOCOJIIOTHO TBEPJIOE TEJIO, TOYEYHBIM HCTOYHHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHEeTapHas MOJIeJIb aTOMa, HYKJIOHHasI MOJEJIb aTOMHOTIO si7Ipa;

- XapaKTepU30BaTh NPUHLMIBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOHCTB C OMOpPON Ha MX OMUCaHMA (B TOM YHCIE: CIIMAOMETpP, JATYUKHU IOJIOKEHMUS,
paccTosiHUsL U YCKOPEHHS, paKeTa, 3XO0JIOT, OUKH, MEPUCKOI, (oToanmnapaT, ONTHUYECKHE
CBETOBO/Ibl, CIEKTPOCKOI, J03UMETp, KaMepa BuibcoHa), HCIONB3ysl 3HAaHUSI O CBOMCTBAxX
(buznyeckux sIBJIEHUN 1 HeoOXoaAUMbIe (PHU3NYECKHE 3aKOHOMEPHOCTH;

- HUCHOJb30BAaThb CXEMbl M CXEMaTUYHbIE PHUCYHKM M3YUYEHHBIX TEXHUYECKHUX
YCTPONCTB, U3MEPUTEIIBbHBIX NMPUOOPOB MU TEXHOJIOTMYECKHX IPOIECCOB IMPHU PELICHUH
Y4EeOHO-TIPaKTUYECKUX 3a7ad; ONTHUYECKHE CXEMbl I IIOCTPOEHUs H300paKeHUH B
IJIOCKOM 3epKajie ¥ coOuparolei JIMH3e;

- TPUBOJUTH MNPUMEPBI/HAXOAUTH HHPOPMALMIO O MPUMEpPaX MNPAKTHYECKOTO
HCTOJIb30BaHUs (PU3NUECKUX 3HAHUM B NMOBCEIHEBHOM JKU3HU NI oOecrieueHus: 6€30MacHOCTH
Ipu 0oOpalleHuu ¢ NpuOopaMu U TEXHUYECKUMH YCTPOWCTBaAMHU, COXpaHEHUs 30pOBbS U
COOJII0/IEHUSI HOPM 3KOJIOTHYECKOT 0 ITOBEACHHUS B OKpY Karollel cpee;

- OCYUIECTBJISITh MOUCK MHpoOpManun (U3NUECKOro cojiepkaHus B cetu MHTepHeT,
CaMOCTOSITEIbHO (OPMYJIMPYsI TIOMCKOBBIM 3ampoc, HAaXOAWUTh IIYTH ONpeAeSICHUs
JIOCTOBEPHOCTH TIOJIy4€HHOM MWH(pOpMalMM Ha OCHOBE MMEIOIIUXCS 3HAaHUM U
JIOTIOJIHUTEJIbHBIX NUCTOUYHUKOB;

- HCIIOJIb30BAaTh IMPH BBINOJHEHWHM Y4YEOHBIX 3aJlaHUM HayYHO-TIOIYJISIPHYIO
IuTepaTtypy (U3MUECKOro COAEp)KaHUs, CHpPaBOYHbIE MaTepHalibl, PECYpPChbl CETHU
HNnTepHer; BianeTh NpuéMaMu KOHCIIEKTHUPOBAHUS TEKCTa, ITpeodpa3oBaHusl HHGOpMaALIUU
13 OJTHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;

- CcO3/1aBaTh COOCTBEHHbIE NMHUCHMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE MH(pOPMaLNU
13 HECKOJIbKMX UCTOYHUKOB (PM3UUECKOr0 COJEepKaHUsl, MyOJIUYHO MPEACTaBIATh Pe3yIbTaThl
IIPOEKTHOM MWJIM HCCIIENOBATEIbCKON JESATEIbHOCTH; MPU 3TOM TIPAaMOTHO HCHOJIb30BaTh
VM3yUYEHHBIH TOHSATUMHBIN amnmapaT H3yd4aeMoro pas- Jjejla (U3MKH U CONPOBOXKAATh
BBICTYIUICHUE TIPE3CHTAIMENC YUYETOM OCOOEHHOCTEH ay JUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE TJIAHUPOBAHME 7 xnacc (68 u)

TemaTnueckui
0JIOK, TeMa

OcHoBHoOe conepskaHue

OcHOBHbBIE BH/IbI IeATEJIbHOCTH yYAlMXCsi(HA
YPOBHe YUeOHBIX JeiiCTBUI)

Pa3zgen 1. ®usuka u

€€ poJIb B MO3HAHHM OKpY:Kawomero mupa (6 1)

Pu3znka — HaAyKa
o npupoze (2 4)

®dusrka — HayKa o
npupoje. SABineHus
npupobl. Pusznueckue
SIBIICHUSL:

BrisiBrienue pa3nuauii Mexay Gu3n4ecKumMu
1 XUMHYECKUMHU TIpeBpatneHusimu (MC-
XUMMUS).

Pacrnio3naBanue u kiiaccudgukamnus

MEXaHUYECKHUE, (bU3UYECKUX SBIICHUN: MEXaHUYSCKUX,
TEIIOBBIE, TEIJIOBBIX, BJIEKTPUUYECKUX, MATHUTHBIX U
3JIEKTPUYECKUE, CBETOBBIX.
MarHuTHbIE, CBETOBbIe, | HabGmronenue u onucanue GpU3NIECKUX
3BYKOBBIE SIBJICHU
dusnyeckune ®dusznyeckue BeIMUuHbL. | OnpeneneHue LeHbl IeJICHUs IIKaJIbl
BEJIMYHHBI (2 1) HN3mepenue W3MEpUTEIBHOTO TIpudopa. U3mepenue

(pr3rYecKUX BEITUUYHH.
dusznyueckue mpudoOpHI.
IlorpemrHocTs
U3MEPEHUI.
MexnyHapoaHas
CUCTEMA €OUHUIL

JIMHEHWHBIX pa3MepOB TEJ U MPOMEKYTKOB
BPEMEHU C YUYETOM MOTPEIIHOCTEM.
H3mepenune o0bEMa )KUJIKOCTH U TBEPIOTO
Tena.

H3mepenue teMnepaTtypbl U IMTOMOIIU
JKHUJKOCTHOT'O TEPMOMETpPA U JIaTIMKa
TEeMIIepaTyphl.

BrinonHeHne TBOPUECKUX 3aJaHUN IO MIOUCKY
CIOCOOOB HU3MEPEHUsI HEKOTOPBIX
(bU3HIECKUX XapaKTePUCTUK, HATIPUMED
pa3zMepoB MaJIbIX OOBEKTOB (BOJIOC,
MMPOBOJIOKA), YIAJIEHHBIX 00BEKTOB, OOJIBIIINX
paccTosIHUM, MaJIbIX TPOMEKYTKOB BPEMEHH.
OO0OcyxaeHne npeiaraeMbIX CIIOCOOOB.

EcrecTBeHHO-
HAYYHBI MeTO]
no3HaHms (2 4)

Kaxk ¢pusuka u npyrue
€CTECTBCHHbBIC HAYKH
U3Yy4aroT IPUPOTY.
EcrecTBEeHHO-HAYy4YHBIN
METOJ MO3HAHUS:
HaOIIOIEHHE,
MOCTAaHOBKA HAYYHOTO
BOITPOCA, BBIJBIIKSHUE
TUTIOTE3, DKCIIEPUMEHT
10 TIPOBEPKE THIIOTE3,
OOBsICHCHHE
HaOJIFO1aEMOTO
siiieHUsA. OnucaHue
(puszmueckux sIBICHUMN ¢
MOMOIIBIO MOJIeIEH

BriaBukeHne THIOTES, OO BSICHIIOIINX
l'IpOCTI)Ie HBJIGHI/Iﬂ,HaHpI/IMepI

-II0YEMY OCTAaHABIIMBAETCS ABHKYIIEECS MO
TOPU30HTAITLHOU MTOBEPXHOCTH TEJIO;

-[I0YE€MY B JKapKyl0 NOTrOay B CBETIION
OJIeXK/I€ MPOXJIATHEN, YEM B TEMHOM.
[Ipennoxxenue crnoco00B MPOBEPKU THUIIOTE3.
[IpoBenenue ucciegoBaHus MO MPOBEPKE
KaKoW-TM0O0 THMOTE3bl, HAmpHUMep: IalbHOCTh
rmosiéTa mapukKa, ImyIeHHOTrO0 TOPU30HTAITBHO,
TeM OOJIbIIe, YeM OOJIbIIIe BHICOTA MMyCKa.
IToctpoenue mnpocTermux Mouaenen
(busznueckux sIBICHHH (B BUAE PUCYHKOB WITU
CXeM), HarpuMep TNaJIeHUE TIPeIMETa;
MPSIMOJINHEMHOE PACIIPOCTPAHEHUE CBETA.

Paznen 2. [lepBonauyanbHbie cBeieHnst 0 ctpoennu BemecTsa (5 1)

Crpoenue
BemlecrBa (1 1)

ATOMBI U MOJIEKYJIbI, UX
pa3mepbl. ONbITHI,
JIOKa3bIBaIME
TUCKPETHOE CTPOCHUE
BELLECTBA

Habnronenne u nHTEpIpeTalHs OMBITOB,
CBUJICTEIBCTBYIOIINUX 00
ATOMHO-MOJICKYJISIPHOM CTPOCHHUHU BEIIECTBA:
OTIBITHI C pac- TBOPESHHUEM Pa3THIHBIX
BEIIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB ¥ MOJIEKYJI C
HCTI0JIb30BaHUEeM (POTO- rpaduii, MOITyUeHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockore (ACM).
Onpenenenre pa3MepoB MaIbIX TET




JIBH:KeHHe

M B3auMoJielicTBIe
YacTHIl BelecTBa
(24)

JIBu>keHre yacTuil
BeniecTBa. CBsA3b
CKOPOCTH JIBUKEHUSI
4acTHI] C
TEMIIEPATYPOM.
BpoyHoBckoe
nekenue. Juddyzus.
BzaumoerictBue
4aCTHII BEIIECTBA:
OPUTSHKEHUE U
OTTaAJIKUBAHUE

Habnronenne u 00bsicHeHHE OPOYHOBCKOTO
JIBHOKEHUSI U sIBJICHUS Auddy3un.
[IpoBeneHue u 0OBSICHEHUE OMBITOB IO
HaOJII0ACHUIO TETIIOBOTO PACIIUPEHHUS TA30B.
[IpoBenenue u 0OBICHEHHUE OMBITOB IO
00HaApY>KEHUIO CUJI MOJIEKYJISIPHOTO
MPUTSHKCHUS U OTTAIKUBAHUS

ArperarHbie
COCTOSTHUSI
BemiecTBa (2 1)

ArperaTHbI€ COCTOSTHUS
BEIIECTBA: CTPOCHUE
rasos, >KMJKOCTEH U
TBEPBIX
(KpuCTAIINYECKUX ) TEJI.
B3anmocBsA3p MEXKIY
CBOMCTBaMH BEIIIECTB B
pa3HBIX arperaTHBIX
COCTOSIHHUSAX U UX
aTOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM.
OcobeHnHocTu
arperaTHbIX COCTOSTHUM
BO/IbI

Onucanue (C UCMOIB30BAHUEM MPOCTHIX
MOJIEJICH ) OCHOBHBIXPA3JIMYHUI B CTPOCHUU
ras3oB, KUJIKOCTEH U TBEPABIX TEIL.
OOBsICHEeHHE MaJIOU C)KUMAaeMOCTH
JKUIKOCTEH U TBEPABIX TE, O0IBIITON
C)KMMae€MOCTH T'a30B.

OOmbsicHenne coxpaHeHnus: (HopMbl TBEPABIX TEI
Y TeKYy4YECTH KUIKOCTH.

[IpoBeneHue ONBITOB, JOKA3bIBAIOIINX, UTO B
TBEPAOM COCTOSIHUHU BOJIbI YACTHIIBI
HaXOJSTCs B CPEJIHEM Jajibliie IPYT OT JIpyra
(IJIOTHOCTH MEHBIIIE), YEM B KHUJIKOM.
YcTaHOBIIEHHE B3aUMOCBSI3U MEKITY
0COOCHHOCTSIMU arperaTHbIX COCTOSTHUH BOJIBI
U CYIIECTBOBAaHHEM BOJHBIX opranu3mMoB(MC
— OwmoJorusi, reorpadus)

Paznen 3. /IBu:keHue

1 B3aumojeiicTeue e (21

1)

MexaHn4yeckoe
aBuxkeHue (3 v)

MexaHn4deckoe
JIBUKEHHUE.
PaBHOMEpHOE M
HEPABHOMEPHOE
nerxeHne. CKOpoCTb.
Cpennsis CKOpOCTb NpU
HE paBHOMEPHOM
JIBMKeHUU. Pacuér mytu
U BPEMEHU JBUKECHUSA

HccnenoBanue paBHOMEPHOTO ABMXKEHUS U
OIpe/IeJICHUE €0 IPU3HAKOB.

Habnronenre HepaBHOMEpPHOT'O JIBH)KEHUS U
OIpe/IeJICHHE €roOTINYNNA OT PAaBHOMEPHOIO
JIBHKCHMUSL.

Pemrenue 3a1a4 Ha onpeaeneHue MmyTH,
CKOPOCTH M BPEMEHU PAaBHOMEPHOT'O
JABHKCHUS.

Amnanu3 rpapuKoB 3aBUCUMOCTH ITYTH U
CKOPOCTH OT BPEMEHHU

HNuepuus, macca,
MJIOTHOCTD (4 1)

SIBneHue nHepLUUH.
3aKOH UHEPLIHH.
BzaumojeilicTBue Tei
KaK IpUYNHA U3MEHEHUSI
CKOPOCTH JABUKEHUS
TEII.

Macca kak mepa
WHEPTHOCTHU TEJIA.
IImoTHOCTH BelliecTRBa.
CBSI3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B
equHUIEe 00BEMa
BEIIEeCTBA

OOBbsicHeHUE U IPOTHO3UPOBAHUE SIBIICHUH,
00yCJIOBJIEHHBIX MHEPLIMEH, HAIPUMEDP: UTO
MIPOUCXOANUT MPU TOPMOKEHUU UIIN PE3KOM
MaHeBpe aBTOMOOWUJIS, TOYEMY HEBO3MOKHO
MT'HOBEHHOIIPEKPATUTh JBH)KEHUE HA
BEJIOCHUIIEIE UJIN CaMOKaTe U T. 1.
IIpoBeneHue u aHanu3 OINBITOB,
JEMOHCTPHUPYIOIINUX H3MEHEHHE CKOPOCTHU
JIBUKEHUS Tela B pe3yJIbTaTe ASUCTBUS Ha
HEro JIpyTux Tell.

Pemenue 3a1au Ha onpeneneHne Maccol Tena,
ero o0b€ma U III0THOCTH.

IIpoBeneHue u aHanau3 OIbBITOB,
JIEMOHCTPUPYIOIINX 3aBUCHMOCTh U3MEHEHUS
CKOpPOCTH Teja OT €ro0 Macchl IpU
B3aUMOJCUCTBUU Teil. M3MepeHue Maccel




Tella pa3IudHbIMU ciocobamu. OnpeaeneHue
IUTOTHOCTH TeJia B pe3yJibTaTe H3MEPCHUS €Tro
MacChl 1 0ObEMa

Cuiaa. Buabl cna
(14 v)

Cua kak
XapaKTEepUCTUKA
B3aUMOJICUCTBUS TEII.
Cuina ynpyroctu u
3akoH ['yka. I3mepeHue
CHUJIBI C TOMOIIBIO
IUHaMoMeTpa. SIBieHue
TSTOTCHUS U CHJIa
TspKkecTd. Cuiia TSKecTH
Ha APYTrUX MjaHeTax.
Bec tena. HesecomocTs.
CrnoxxeHue cul,
HaIpaBJIEHHBIX IO
OJTHOU NPSMOM.
PaBHonelicTByO1IIasT
cuwi. Cuna TpeHus.
TpeHue CKOIbXEeHUS U
TpeHue nokos. Tpenue B
MPUPOJEC U TEXHUKE

H3ydyeHnne B3auMOIEUCTBUS KaK IIPUYUHBI
U3MEHEHUsI CKOPOCTH TeJla UIIA €r0
nedopmarum.

OnucaHue peaabHbIX CUTyalUi
B3aUMOJICHCTBUSA TEJI C IOMOILBIO MOZEIEH, B
KOTOPBIX BBOJMTCS MOHSTHE U N300pakeHne
cuiibl. M3ydyeHue cuiibl yIpyrocTH.
HccnenoBanue 3aBUCHMOCTH CUIIbI yIIPYTOCTH
OT YUIMHEHHUSI PE3UHOBOIO LIHYPa WIN
MpY>KUHBI

(c moctpoenuem rpaduka).

AHanu3 NpakKTUYECKUX CUTyalluii, B KOTOPBIX
HPOSIBIISIETCS AEUCTBUE CUJIBI YIIPYTOCTH
(ynpyrocts Msiya, KpOCCOBOK, BETOK JIEpEBA U
ap.).

AHanus CUTyaluiu, CBSI3aHHBIX C SIBJICHUEM
TsiroTeHust. OObsicHeHue OpOUTAIBHOTO
JBUYKEHUSI IUIAHET C UCIIOJIb30BAHUEM SIBJICHUS
TArOTeHUs U 3akoHa nHepunu (MC —
actpoHoMusi). Mi3mepenue Beca Tena ¢
IOMOIIIBIO JuHaMoMeTpa. OOOCHOBaHHE 3TOrO
crioco0a U3MepeHusl.

AHanu3 ¥ MOJEIIMPOBAHUE SIBIICHUS
HEBECOMOCTH. DKCIEPUMEHTAJILHOE
IIOJIyYEHHUE IIpaBUjla CIOKEHUS CUIL,
HAIIPaBJICHHBIX BJI0JIb OJHOU IIPSIMOM.
Onpenenenne BeNMYNHBI PpAaBHOJAEHCTBYIOIIEN
CHIIL.

M3yuenune cuiibl TPEHUSI CKOIBXXEHUS U CUIIBI
TPEHUSI TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT
BECa TeJanu CBOWCTB TPYIIUXCS

IIOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYyallul, B KOTOPBIX
NPOSIBIISIETCS AEUCTBUE CUJIIBI TPEHUS,
HCIIOJIb3YIOTCS CIOCOOBI €€ YMEHBILIEHUS WIIN
yBeJIUYEeHHUs (KaTaHHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKE€HHE aBTOMOOMJISI, UCITOJIb30BaHNE
MOAUINITHUKOB, IIJIABAHUE BOJAHBIX )KUBOTHBIX
u ap.) (MC — 6uonorus).

Pemenue 3a1au ¢ ucnosnb3oBaHueM (GopmyIl
JUIs1 pacuéTa CUJIbI TSPKECTH, CUJIBI yIIPYTOCTH,
CHJIBI TPEHUSI

Paznen 4. /laBiienue

TBEPABIX TeJ, JKUAKOCTEl 1

ra3zos (21 )

JdaBJienue.
Ilepenaua
AaBJIeHUs]
TBEPABIMH TeJIAMH,
JKUIKOCTAMH U
razamu (3 4)

JlaBnenue. CIrocoObl
YMEHBIIECHUS U
YBEJIMYCHHUS JTABIICHUSI.
JlaBienue raza.
3aBUCHUMOCTD JaBJICHUS
raza ot oobéma u
Temreparypsl. [lepenaua

Ananu3 1 0ObsICHEHUE ONBITOB U
IIPAKTHUICCKHUX CHTyaHHﬁ, B KOTOPBIX
MPOSIBIISIETCS] CUJIA JIABJICHUSI.

OO0ocHOBaHHE CTOCOOOB YMEHBIIEHUS U
yBeJIMYEHUs AaBiieHUs. 13yueHnue 3aBucuMoct
JIaBJIEHUA ra3a oT 00bEMa U TEMIIEPATYPBL.
H3ydenne ocobeHHOCTEH mepenavyu JaBICHUS




JTABJICHUST TBEPIbI-MU
TeJIaMH, JKUAKOCTSIMH U
ra3zamu. 3akoH Ilackans.
ITaneBMaTHueckue
MAaIIUHbBI

TBEPJBIMH TEJIAMU, KUJIKOCTSIMHU U Ta3aMH.
OO0ocHOBaHUE Pe3yIbTATOB OMBITOB
O0COOCHHOCTSIMU CTPOCHHS BEILIECTBA B
TBEPJIOM, KUJKOM

1 ra3000pa3HOM COCTOSIHUSIX.
OKCHEepUMEHTAIBHOE JOKAa3aTeJIbCTBO 3aKOHA
ITackansa. Pemenne 3ana4 Ha pacdér
JIaBJICHUsI TBEPAOTO TENa

JdaBiienue
sxuakoctu (5 4)

3aBUCUMOCTD JIaBIECHUS
JKUJIKOCTH OT IJTyOUHBI
norpy>xenus. 'mapocra-
THYECKHI MmapagoKc.
Coob6marommecs
COCY/JIbI.
I'mppaBnnueckue
MEXaHU3MBI

Wccnenopanue 3aBUCUMOCTHU JIaBICHHUS
JKHUJAKOCTH OT TJIyOHWHBI MOTPYKEHUS U
MJIOTHOCTH KHJIKOCTH.

HaoOmronenue u o0bsicHEHUE
TUIPOCTATUYECKOTO MapaJioKca Ha OCHOBE
3akoHa Ilackans.

H3ydyenune cooOIIaronuXcsi COCyI0B.
Pentenue 3amau Ha pacy€T TaBICHUS
KUIKOCTH. OOBSICHEHNE MPUHIINIA JIEHCTBUS
THJIPABINYECKOTO TIpecca.

Amnanus 1 0ObsICHEHHE MPAKTUYECKUX
CUTYaIUi, JEMOHCTPUPYIOLIUX MPOSBICHUE
JaBJICHUS >KUAKOCTU U 3axkoHa Ilackans,
HaIpuMep MPOLIECCOB B OpraHu3Me Mpu
r1y00KoBO1HOM HEIpsiHUU (MC — Gmosorus)

AtMmocdepHoe
nasJienne (6 4)

Atmocdepa 3emitn u
atmocdepHoe J1aBIICHUE.
I[Tpuunub!
CYILIECTBOBAHUSA
BO3JIYIITHOM 000JIOUKHU
3emin. OnbIT
Toppuuennu.
H3mepenune
atMocdepHoro
JTaBJICHUSI.

3aBHUCUMOCTh
aTMOC(EpHOIr0/1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mops. [Tpubops! aiis
U3MepeHust aTMOC(HEepHO-
r'0 JTABJICHUSI

DKCIIEpUMEHTAIbHOE OOHApY)KEHUE
aTMoc(epHOro JaBJICHHS. AHAIU3 U
00BsICHEHHE ONBITOB U MPAKTUYECKUX
CUTYyallWii, CBSI3aHHBIX C JICUCTBUEM
aTMoc(epHOro JaBiICHUS.

OO0BsicHEHME CyIIEeCTBOBAHUS aTMOC(]ephbl Ha
3emile 1 HEKOTOPBIX IUIaHEeTax WU €€
OTCYTCTBHS Ha JApyrux ruianerax u Jlyne(MC
— reorpadusi, aCTPOHOMHSI).

OObsicCHeHHEe U3MEHEHHUS! NIOTHOCTH
aTMocQepsl ¢ BBICOTOMH 3aBUCUMOCTH
aTMOC(EPHOTO JIaBJICHUS OT BHICOTHI.
Pemenue 3amay Ha pacuy€r arMochepHOro
nasieHus. Mzydyenne yctporcTBa
GapomeTpa-aHepouaa

Heiucreue
JKHJKOCTH U rasa
HA MOIPY:KEHHOE B
HHX TeJ10 (7 1)

JleficTBUE )KUAKOCTHU U
rasza Ha NOrpy»kEHHOE B
HHX TeJIO.
BrITankuparorast
(apxumenoBa) cuia.
3akoH Apxumea.
IlmaBanue Teo.
BosnyxoruiaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHUE TEeUCTBUS
KUJKOCTH U Ta3aHa MorpyKEHHOE B HUX
TeJo.

Omnpenenenne BhITAJIKUBAIOIIENH CUJIBI,
JICUCTBYIOIIEN HA TEJIO, IOTPYKEHHOE B
JKUIKOCTD.

IIpoBenenue u 06CyKACHUE OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLLIEN HA
TEJO B JKHJIKOCTHU, OT 00BEMa
MOTPYKEHHOU B )KUJKOCTH YACTH TE€JIau OT
MJIOTHOCTH >KUJIKOCTH.

HccaenoBanue 3aBUCUMOCTH Beca Tejla

B BOJIE OT O0OBEMANIOrPYKEHHOM B
JKHIIKOCTH YacTH Tena.

Pemrenue 3ana4y Ha npUMEHEHHUE 3aKOHA




Apxumena 1 yciaoBHs IUIABaHUS TeEIl.
KonctpynpoBanue apeoMeTpa Win
KOHCTPYMPOBAHUE JIOJAKHUU OIIPEIEIICHUE €&
IPy30I10bEMHOCTH

Pasjnen 5. Padora u MomHocTh. JHeprus (12 u)

PaGora u
MOIIHOCTH (3 )

Mexannueckas padbora.
MomHocTh

OKCIIEpUMEHTaJIbHOE OIpeieJICHUE
MEXaHUYECKOH pabOThl CHIIBI TSXKECTU IIPU
MaJCHUN TeJa U CUJIbl TPEHUS NpU
paBHOMEpPHOM IIEPEMENIEHNUH TeJIA 1O
FOPU30HTAJIbHOW OBEPXHOCTH.

Pacuér momHocTH, pa3BuBaeMou pu
noabEéMe 1o JiecTHUIE. Pemenue 3a1a4 Ha
pacuy€T MEXaHUYECKON pabOThl U MOIIHOCTHU

IIpocrbie
Mexanu3Mmbl (5 4)

IIpocTeie MEXaHU3MBI:
pbruar, 0JIOK, HaKJIOHHAs
niockocTh. [IpaBuio
paBHOBECHSI pblyara.
IIpumenenue npaBuna
paBHOBECHS pblyara K
0110Ky. «30510TOE
MPaBUIIO» MEXAHUKH.
KITJ mpocThix
MeXaHU3MOB. IIpocTeie
MEXaHU3MBbI B OBITY U
TEXHUKE. Ppiyaru B Tesne
4eJ0BEeKa

OrnpezenieHne BBITPBILIA B CUIIE POCTHIX
MEXaHU3MOB Ha MpUMEpE pblyara,
MOJABUKHOTO U HETIOJABUYKHOTO OJIOKOB,
HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue yciaoBUsL paBHOBECUS
prruara. O6HapyKeHUE CBOMCTB
MPOCTBIX MEXAHU3MOB B Pa3JIUYHBIX
WHCTPYMEHTAaX U IMIPUCTIOCOOICHUSX,
HCIIOJIb3YEMBIX B OBITY

U TEXHUKE, a TAKKE B )KUBBIX OpTaHU3Max
(MC — Guonorus). OKkcnepuMeHTaAILHOE
JIOKa3aTeIbCTBO PaBEHCTBA padOT MpH
MPUMEHEHUH MPOCTHIX MEXAHNU3MOB.
Omnpenenenune KI1/| HakIIOHHOM TJTOCKOCTH.
Pewrenue 3a1auy Ha npuMeHEHUE IpaBUiIa
paBHOBecus prryara uHa pacue€t KI1/]

Mexanuuyeckasi
Heprus (4 4)

Kunnernueckas n
NOTCHIIHAIbHAS
sHeprus. [IpeBpamenue
OJIHOT'O BHJIA
MEXaHUYECKON IHEPTUn
B Apyroi. 3akoH
COXpaHEHUs U
U3MEHEHUS YHEPTUU B
MEXaHHKE

OKCIEpUMEHTAJIbHOE ONPEAECTICHUE U3MEHEHHUS
KUHETUYECKOW U TTIOTEHIIUATbHON YHEPTUHU
TeJla IPU €ro CKaThIBAHUU 110 HAKJIOHHOU
IJIOCKOCTH.

DopMyIMpOBaHUE HA OCHOBE UCCIIEIOBAaHUS
3aKOHa COXPaHEHUSIMEXaHUYECKON SHEPTUM.
OOcyk1eHre rpaHul] TPUMEHUMOCTH

3aKOHAa COXPaHEHUSIHEPIUU.

Pemenue 3amay ¢ ncoib30BaHUEM 3aKOHA
COXpPAaHEHHUS DHEPIrUuU

Pe3zepBHOe Bpems (3 u)

HUToro: 68u

8 kuacc (68 )

TemaTuueckuii 0J10K,
TEMBI

OcHOBHOE coaepsKaHue

OcHoBHbIE BH/DbI 1€ATeJbHOCTH YYamuxcs (Ha
YPOBHeE Y4eOHBbIX J1eliCTBHI)

Pasznea 6. TemioBbie

siBJieHus (28 )

Crpoenne n
CBOICTBA BellleCTBA
(79)

OCHOBHBIEC IOJOKCHHS
MOJIEKYJISIPHO-KUHETUYE
CKOU TEOPHUU CTPOECHUS
BENIECTBA.

Macca u pa3Mmepsl
aTOMOB U MOJIEKYII.
ONEITHI,
MOATBEPKAAIOIINE
ocHoBHBIE IloJoxeHus

Ha6JIIOI[eHI/Ie U UHTCPIIPpCTAlIUS OIIBITOB,
CBUACTCIBbCTBYOIIUX

00 ATOMHO-MOJICKYJIAPHOM CTPOCHUU
BCIICCTBA: OIIBITEI C pac-

TBOPCHUCM pPAa3JIMYHBIX BCUICCTB B BOJC.
Pemenue 3a1a4 110 OOCHUBAHUIO KOJIMYECTBA
aTOMOB WJIN MOJICKYJI B CIMHHUILIC 00BEMa
BEIICCTBA.

AHann3 TekcTa APEBHUX aTOMUCTOB




MOJIEKYJISIPHO-KUHETHYE
CKOM

Teopun. Moaenu
TBEPAOTO, )KUJIKOTO U
razoo0pa3HoTo
COCTOSIHUH BEIIECTBA.
Kpucrannnueckne u
amMopdHbIe TBEPABIE
TelIa

OOBsICHEHHE CBOMCTB
ra3oB, )KHJAKOCTEH U
TBEPBIX TEJI HA
OCHOBE ITOJIOKCHHUH
MOJIEKYJISIPHO-KUHETHY
€CKOM TeOpuH.
CMmaunBaHUE U Ka-
MWUISPHBIC SIBJICHUS.
TennoBoe pacmmpeHue
M C)KaTHhe

(mampumep, ¢pparmeHTa

nosMmsl JIykpenus «O npupoje Belein») ¢
H3J10’KeHHEeM 000CHOBAaHMI aTOMHOM
runoTe3sl (CMbICIoBOE uTeHue). Orenka
yOeIMTEeIIbHOCTH ATUX 00OCHOBAHUM.
OOBsicHeHEe OPOYHOBCKOTO JIBHKCHHS,
sBIIeHUs. AUPPY3UH U pa3Iuunuil MEXy HUMU
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU
CTPOEHHSI BEILIECTBA.

OOBsICHEHHE OCHOBHBIX Pa3JIMYUi B
CTPOECHMHU I'a30B, )KUJKOCTEN U TBEPABIX TEI C
HCII0JIb30BaHHUEM MOJIOKESHUMN
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH

CTPOCHUSI BEIIECTRA.

[IpoBeaeHuEe OMBITOB MO BBIPALIUBAHUIO
KPHUCTAJUUIOB ITIOBapEeH- HOM COJIM MJIU caxapa.
[IpoBenenue u 0OBICHEHUE OMBITOB,
JIEMOHCTPUPYIOIINX KATUJUIAPHBIC SIBIICHUS U
SIBJICHHE CMAauMBaHMUSI.

OO0BsCHEHUE POJIN KAMUJUISIPHBIX SBJICHUMN
JUUIS1 HIOCTYIUJIEHUS BOJIbl B OPraHM3M pacTeHUMN
(MC — Guonorusi).

Habmtonenne, npoBeneHne U 0ObICHEHUE
OMBITOB IO HAOIIOAEHUIO TETIOBOTO
paciIMpeHus ra3oB, )KUJIKOCTEN U TBEPIABIX
TeN.

OOmpsicHeHHE coXxpaHeHUs1 00bEMa TBEPABIX Tell,
TEKYy4YECTH )KUJIKOCTH (B TOM YHCIE, pa3HUIIBI
B TEKYUYECTH JJIsI pa3HbIX KUIKOCTEN),
JIaBJICHUS Tra3a.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOIIUX
3aBHCUMOCTB JAaBJICHMS BO31yXa OT €TO
00bEMa 1 HarpeBaHUsI MU OXJIAXKICHUS,

1 X OOBSICHEHHE Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOT'O YUYEHHUS.

AHanu3 NpakTUYECKUX CUTyaIui,
CBSI3aHHBIX CO

CBOMCTBAMM I'a30B, )KUJIKOCTEN U TBEPIBIX TEJ

TenoBbie
npouecceol (21 u)

Temneparypa. CBsi3b
TeMrnepaTyphl CO
CKOPOCTBIO TEMJIOBOTO
JOBUKEHUST YaCTHII.
BnyTtpennsis sHeprus.
CriocoOnI U3MEHEHUS
BHYTpPEHHEN dDHEPTUM:
Ternyionepenada u
coBeplIeHne padoThI.
Bupael Terionepenaun:
TEMJIONPOBO- JHOCTD,
KOHBEKIIHS, U3ITyde-
HHE.

KonumaecTBO TEMIIOTHI.
VY aennHas TEII0EMKOCTh
BenlecTBa. TemiooOMeH

OO0ocHOBaHME PaBUII U3MEPEHUS
TeMIIepaTypHI.

CpaBHEHUE Pa3INYHBIX CTTIOCOOOB U3MEPEHHUS
U IIIKaJT TEMIEPATypPHhI.

Habmronenue n 0o0bsICHEHNE ONBITOB,
JIEMOHCTPUPYIONINX H3MEHEHHE BHYTPECHHEH
SHEPIuU TeJia B pe3yjbTaTe Teruionepenayu u
paboThl BHEIITHUX CHJL.

Habmonenue u 00bSICHEHUE ONBITOB,
00CYXJIeHHE TPAKTUYECKUX CUTYyallHi,
JIEMOHCTPUPYIOIIUX pa3JIUYHbIE€ BUIbI TETJIO-
nepeavn: TerIONMPOBOIHOCTh, KOHBEKITHIO,
U3JIy4YEHUE.

HccnenoBanue siBjieHUs TEIUIOOOMEHA TIpH
CMEIIMBAaHUH XOJIOJHOM U TOPSYEN BOJBI.
HaGmronenne ycTaHOBICHHS TETIIIOBOTO




U TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEMIOBOTO
OaJytaHca.

IInaBnenue u
OTBEp/I€BaHUE
KPUCTATTUISCKUX
BEIIIECTB. Y JieJibHAas
TEIJIOTA IJIABJICHUS.
IMapooOpa3oBanue

Y KOHJCHCAITUSI.
Hcnapenne. Kunenue.
VnenpHas TeIioTa
mapooOpa3oBaHUsl.
3aBUCHMOCThH
TeMIIepaTypbl KUTICHUS
oT aTMOC(hEpHOTO
JaBieHus. BiaxxHOCTH
BO3yXa.

DHeprus TOIJIUBA.
VYnenpHas TeruioTa
cropaHwusi.

[IpuHIUIIBI PaOOTHI
TEIJIOBBIX JBUTATEJICH.
KII/I TrermnoBoro
JIBUTATEIIS.

TennoBble IBUTATETH U
3allATa OKPYKaArOIIEen
Cpebl.

3aKOH COXpaHEHUs U
pe- BpalleHus SHEPTUu
B MEXaHUYECKHUX U
TEMJIOBBIX ITPOLIEccax

PaBHOBECHSI MEXKIYTOpsiYe U XOJIOJHOMU
BOJIOM.

Omnpenenenue (M3MEPEHUE) KOJTUUECTBA
TEIUIOTHI, MTOJy4YEeHHOI'0 BOJIOM MpHU
TEII000MEHE C HAarpeThIM METAJTTHYECKUM
LWJTUHIPOM.

Omnpenenenue (M3MEPEHUE) YIACTbHOMN
TEIUIOEMKOCTH BellecTBa. Pemienue 3amay,
CBSI3aHHBIX C BBIUMCJICHUEM KOJIMYECTBA
TEIUIO- Thl ¥ TEIJIOEMKOCTH MPHU TEIII00OMEHE.
AHanu3 cuTyaluui IpakTUHYECKOTO
MCIIOJIb30BAHUS TETUUIOBBIX CBOMCTB BEIIECTB U
MaTepuaioB, HallpUMeEpP B LEIISIX
SHEProcOepeKeHMs : TeIION30IISALIMSA,
AHEprocoOeperaroue KpbIIu,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOnronenue siBiieHui ucnapeHus u
KoHAeHcaluu. McciaenoBaHnue npoiecca
HWCMapeHUsT pa3IUYHBIX KUIKOCTEH.
OObsicHEeHHE SIBIICHUN UCTIAPEHUS U
KOHJICHCAIIMU Ha OCHOBE
aTOMHO-MOJICKYJIIPHOT'O YYCHUS.
Habmronenne u o0bsiCHEHUE TIpoliecca
KHUIICHHS, B TOM YHCJIE3aBUCUMOCTHU
TeMIIEpaTypbl KUIICHUS OT JIaBJICHUSI.
Onpenenenue (U3MEepeHNE) OTHOCUTEIHHON
BJI&JKHOCTH Bo3ayxa. Habmronenue nponecca
TJIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA,
HampuMep JibJa.

CpaBHeHUE NPOILECCOB IJIaBJIECHUS
KPUCTAIUTUYECKUX TEJIN pa3MATIYCHUS TIPU
HarpeBaHUH aMOP(HBIX TeIl.

Omnpenenenue (M3MepEeHNE) YACIbHON TEIUIOTHI
raBieHus nbaa. O0bsiCHEHUE SIBICHUI
IJIaBJIEHUS M KPUCTAJUIU3allMd HA OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUYEHHUS.

Pentenue 3a/1a4, CBsI3aHHBIX C BRIYUCIICHUEM
KOJIMYECTBa TEIJIOTHI B IpoIeccax
TeIUIoNepeiauy NpHU IJIaBICHUH U
KPUCTAJUIN3ALMH, UCTTAPEHUH U
KOHJICHCAIIUH.

AHanu3 cuTyauui pakTU4eCKOro
MPUMEHEHUS SIBJICHU MJIaBICHUS U
KpUCTAJLUTN3AlIMH, HATIPUMEDP, NOJTyUYEHHUE
CBEPXUYHMCTHIX MAaTEPHAJIOB, COJIEBAs TPEIKA
U ap.

Amnamu3 paboThl U1 00BICHEHNE TTPUHITUTIA
JIEUCTBUS TEIJIOBOT'O JIBUTATEISI.
Brruncnenue koinyuecTBa TENJIOTHI,
BBIJICISIFOIIETOCS TIPU CTOPaHUH PA3TUIHBIX
Bu10B ToruinBa, 1 KIIJI neurarens.
OO0cy>x1eHre IKOTOTUYECKUX MOCIEICTBHUI
HCIIOJIb30BaHMUS JIBUTATEIIEH BHYTPEHHETO
CrOpaHusi, TEIJIOBBIX U TUIPOITIEKTPOCTAHIIUI
(MC — »KkoJ1oTHs, XUMHS )




Paznen 7. DaekTpuyeckue 1 MarHuTHbIe siBJieHus (37 )

DJeKTpu3anus Tell.

HaGmronenne u npoBeieHUE OMBITOB IO

DJIeKTprYecKne

3apsUIbL. JIBa pona SIEKTPH3ALHH TENNPH CONPHKOCHOBEHUHU 1

3apsiKeHHbIE SJIEKTPUYECKUX 150301 0% N1 12 (78

Tena 3apsiJIOB. Habnronenne u 00bsICHEHHE B3aUMOICUCTBUSI

H BX B3aumoneiictBue OJITHOMMEHHO Y PA3HOUMEHHO 3apsSIKEHHBIX

B3aHMOoJIeiicTBHE 3apsKEH- HbIX TeJl. Tell.

(7 9) 3akoH Kyrnona. OOBsICHEHUE TIPUHIIUNA ICUCTBUS
DJIEKTPUUECKOE MOJIE. anekTpockomna. OObsICHEHUE SIBIICHUI
[Tpunuun SJIEKTPU3ALMH TIPU CONPUKOCHOBEHUU TEN U
CYNEPIIO3ULINHA WHAYKLIMUEN C UCIOJIb30BAHUEM 3HAHUHU O
SIEKTPUYECKUX MOJIEH. HOCHUTEJSIX SIEKTPUYECKHUX 3aPsiJIOB B
Hocurenn BEIIIECTBE.
AIIEKTPUUCCKUX3apsAoB. | Pacmo3naBanue u 0ObsSICHEHUE SIBICHUMN
DneMeHTapHbII JJIEKTPU3ALUU B IIOBCEIHEBHOM KU3HU.
SJIEKTPUYECKHUI 3apsil. Habnronenne u 00bsACHEHHE OMBITOB,
Ctpoenue aToma. WUTFOCTPUPYIOIIUX 3aKOH COXPAHEHUS
[IpoBoiHU- KU U 3JIEKTPUYECKOTO 3apsaa.
JIUDJICKTPUKHU. 3aKOH Habnroienre onmbITOB MO0 MOACITHPOBAHUIO
COXpaHEHHUS CHUJIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
AJIEKTPUYECKOrO 3apsaa HccnenoBanue nelcTBUS DIIEKTPUUECKOTO

T10JIs1 HA IPOBOJIHUKH U TUDJIEKTPUKH

IocTosAHHBIH DJIEKTPUUYECKUH TOK. HaGmroneHue pa3nuyHbIX BUIOB ACHCTBUSA

3JIeKTPUYECKHil TOK | Y Cl10- BUs SJIEKTPUYECKOTOTOKA U OOHAPYKEHUE ITUX

(20 v) CYIIECTBOBAHMUSA BHUJIOB JICMCTBUS B MMOBCEIHEBHOM )KU3HMU.
3JIEKTPHU- YECKOTO TOKA. COopKa 1 UCIIBITAHHUE IJIEKTPUUECKOM TeNH
Hcrounnkn MMOCTOSIHHOT'O TOKA.
MOCTOSIHHOT'O TOKa. HM3mepenune cuinbl TOKa aMIIEPMETPOM.
JenicTBus H3mMmepenue 271eKTpUYeCKOT0 HATIPSIKEHUS
3JIEKTPUYECKOTO TOKA BosibT™MeTpoMm. [IpoBenenue u o0bsicHEHHE
(TeruioBoe, ONBITOB, AEMOHCTPUPYIOIIHUX 3aBUCUMOCTD
XUMHUYECKOE, 3JIEKTPUYECKOTO COPOTUBIIEHUS NPOBOJIHUKA
MarHuTHOE). OT €r0 JJIMHBI, IIJIONIA/IN TTOTIEPEYHOTO

DJIEKTPUUECKUN TOK B
JKUJIKOCTSIX U ra3ax.
DJeKTpUYdecKas 11eIlb.
Cunaroxa.
DNEeKTpUYECKOE
HanpspKeHUE.
Conpotusie- HUE
MPOBOJHUKA. Y IEITBHOE
COIIPOTHBIJIEHUE
BemecTa. 3akoH Oma
JUUTSL y4acTKa IeTH.
ITocnenoBarensHOE

Y napajieJbHOe
COEJIMHEHUE
MPOBOTHUKOB.

PaGora u MomHOCTH
3JIEKTPU- YECKOTO TOKA.
3akoH J[xoy- 51—
Jlenua.
DJEKTPOINPOBOA- Ka U
MOTPEOUTEIN FICKTPH-

CEUYEeHMsI U MaTepHuaia.
HccnenoBanve 3aBUCMMOCTH CUJIBI TOKA,
MPOTEKAOWIIET0 YEPE3IPEIUCTOP, OT
COIPOTUBIIEHUS PE3UCTOPA U HAIIPSKEHUS Ha
pe3ucrope.

IIpoBepka mpaBuiIa CI0KEHUS HAPSKEHU N
IIPU MTOCJIEJOBATEIBHOM COECIUHEHNUM IBYX
PE3UCTOPOB.

ITpoBepka mpaBuiia J1J1 CHIJIBI TOKA MPU
MapaJlIEIbHOM COEIUHEHUHU PE3UCTOPOB.
AHanu3 cuTyalui Mmociae0BaTeIbHOroO 1
apauIeIbHOI0 COEAUHEHHUSI TPOBOJHUKOB B
JAOMAITHHUX SJICKTPUICCKUX CCTAX.

Pemienue 3az1a4 ¢ UCTIONIB30BAHMEM 3aKOHA
Oma u popmyJ1 pacuéra 3MEKTPUIECKOr0o
CONPOTUBIIEHUS IIPU MOCIIEA0BATEIBHOM U
rnapajuieJbHOM COEJIMHEHUU IPOBOHUKOB.
Onpenenenne pabOThI 3JIEKTPUIECKOTO TOKA,
IPOTEKAIOIIEroYepe3 pe3ucTop.
Onpenenenre MOIIHOCTH 3IEKTPUYECKOTO
TOKA, BBIAEISIEMOMHA PE3UCTOPE.




YECKOU PHEPTHH B OBITY.

KopoTkoe 3ambikaHue

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Yepe3
JAMIOYKYOT HaNpsHKEHUs Ha Hew.
Omnpenenenue KIIJ narpesarensi.
HccnenoBanue npeodpa3oBaHus IHEPTUHU MTPU
MOABEME TPy3a3JIEKTPOIBUTATEIIEM.
OOBsicHEeHHEe yCTPOWCTBA W MPHUHIIUATIA
JEUCTBUS TOMALTHHUX 3JICKTPOHATPEBATEIbHBIX
MMpUOOPOB.

OOBsicHeHHE TPUYUH KOPOTKOT'O 3aMbIKAaHUS U
MIPUHIIUIIA IEUCTBUS TIJIABKUX
IIpEIOXPaHUTEICH.

Pemenue 3aga4 ¢ MCIioyib30BaHNEM 3aKOHA
Jxoyns—Jlenua. Habmronenue
BO3HUKHOBEHUS DJIEKTPUUECKOTO TOKA B
JKUJIKOCTH

MaruuTHbie
siBienus (6 1)

[TocTOosTHHBIE MATHUTHI.
B3zauMogencTBUue
INIOCTOAHHBIX MarHUTOB.
MarauTHoe moJe.
MarauTHoe 1oJjie 3eMiIu
H €ro 3HaYCHUE IJIs
JKU3HU

Ha 3emuie. OObIT
Opcrena. MarautHoe
OJIE DJIIEKTPUYE- CKOT'O
ToKa. [Ipumenenue
2JIEKTPOMAarHuTOB B
TEXHUKE.

JleficTBE MarHUTHOTO
MOJIsTHA TPOBOJTHHK C
TOKOM.
DJIeKTPOBUTATEH
MHOCTOSIH- HOI'O TOKA.
Hcnons3oBanue
AJIEKTPOJIBUTATENEH B
TeX- HHYECKHUX
YCTPOMUCTBax

U Ha TPAHCIIOPTE

HccnenoBanue MarHuTHOTO B3aUMOJIEUCTBHS
IIOCTOSIHHBIX MAarHUTOB.

M3y4yeHne MarHuTHOT O IOJIsI TOCTOSIHHBIX
MarHuTOB NpU UXOOBbETUHEHUH U
pa3eIICHUN.

IIpoBeneHne ONBITOB IO BU3YaIU3aLMH I10JISI
IIOCTOSIHHBIX MAarHUTOB.

H3yuenue siBieHus HAMarHU4MBaHUSI
Beuiectsa. MccnenoBanue neicTBus
JJIEKTPUYECKOI0 TOKA HA MAarHUTHYO CTPEIIKY.
IIpoBeneHue ONBITOB, IEMOHCTPUPYIOLIAX
3aBUCUMOCTb CHJIBI B3aMMOJECHCTBUS KaTyIIKH
C TOKOM M MarHuTa OT CHJIbl U Ha- IIPaBJICHUSA
TOKa B KaTyIIKE.

AHanu3 cutyauui NpakKTH4ECKOro
MIPUMEHEHUSI DJIEKTPOMAarHUuTOB (B OBITOBBIX
TEXHUUYECKHUX yCTPONCTBAX,
MPOMBIIIJIEHHOCTH, MEUIIHE).

H3ydyeHnne neicTBUs MarHMTHOIO IMOJIS Ha
MPOBOJHUK C TOKOM. M3ydeHue neuctBus
3JIEKTPOABUTATES.

N3mepenne KII/] anekTpoaBurarebHON
yCTaHOBKM. Pacnio3HaBaHuE U aHAIN3
pa3IMYHBIX IPUMEHEHUHN 3JIEKTPOIBUTATEIEH
(TpaHcTIOpT, OBITOBBIE YCTPOMCTBA U JP.)

JICKTPOMarHMTHA
1 MHAYKOMs (4 9)

OnbiTel apajes.
SBnenue
3JIEKTPOMATrHUTHOM
nHayknuu. [Tpasuio
Jlenua.
DneKTporeHeparop.
CriocoObI ToTy4eHust
AIIEKTPUYECKOMN
SHEPTUU.
DNEKTPOCTAHIIMU HA
BO300HOBIISIEMBIX
HWCTOYHUKAX DHEPTrUU

OmnbITHI IO HUCCIICOOBAHMNIO SIBJICHUA
SHCKTPOMELFHHTHOP'I UHAYKOWH: UCCIICAOBAHNC
W3MCHCHHUI 3HAUCHUS U HaIrrpaBJICHUS
HWHAYKIIMOHHOI'O TOKa

PezepBHoe Bpems (3 1)

HToro: 684




9 kaacc (102 v)

TemaTuuecKuii 0J10K,
TeMa

OcHOBHOe cojep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH y4alUXCsa(Ha
YPOBHe Yy4eOHBIX JeiicTBHIi)

Paszaesn 8. Mexanuuec

kue aBjaenus (40 q)

MexaHu4veckoe
JIBHIKEHHE

M CIIOCOObI €ro
onucanus (10 1)

MexaHuueckoe
JIBUKEHHUE.
MarepuasnbHas TOYKA.
Cucrema oTcuéra.
OTHOCUTENBHOCTh
MEXaHUYECKOI 0
JBUKCHHUSI.
PaBHOMEpHOE
NPSIMOJIMHEMHOE
JIBUKEHUE.
HepaBnomepHoe
NPSAMOJIMHEWNHOE
npuwxenue. CpenHss u
MIHOBEHHAasi CKOPOCTh
TeJla IpU
HEPAaBHOMEPHOM
JIBMDKEHUU. Y CKOPEHHE.
PaBHOyCKOpEHHOE
MNPSIMOJIMHEMHOE
newkenne. CBobogHOE
MajicHue.

OnpiTel [Nanumnest.
PaBHoMepHOE nBHXKEHHE
10 OKPY>KHOCTH.
Ilepuon

U yacToTa OOpalieHus.
JInneiiHas u yriosas
CKOPOCTH.
LlenTpocTpeMuTenbHOE
YCKOpEHUE

AHanus 1 00CyXJICHUE PA3INYHBIX IPUMEPOB
MEXaHUYECKOTO JIBUKCHUSI.

OOcyxkIeHre TPaHUIl MPUMESHUMOCTH MOJICIIH
«MarepuaibHasi TOUKa.

Onucanre MEXaHUYECKOTO JIBMIKESHHUSI
pasnIuuHbIMU  criocoOamMu (ypaBHEHHUE, TaOmuIla,
rpauk).

AHanu3 )XU3HEHHBIX CUTYyaIluii, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIIBHOCTh MEXaHHUYECKOIO
JIBYDKCHMUSL.

Habnronenne MexaHM4ecKoro ABUXKEHUS Teja
OTHOCHUTEIILHO Pa3HBIX TEN OTCYETA.

CpaBHeHue NMyTed U TPACKTOPUN JBHXKCHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTENILHO Pa3HBIX
TEN OTCYETA.

Amnanu3 tekcra ["anuness 06 OTHOCUTEIHHOCTH
JIBVKCHUSI; BBITIOJTHCHUE 3aJIaHUH 10 TEKCTY
(cMBICTIOBOE YTEHHE).

Onpenenenue cpegHel CKOPOCTH CKOMBXEHUS
Opycka WM JIBM>KSHUS MapuKa 10 HAKIIOHHOU
IUIOCKOCTH.

AnHanu3 1 00CyXJIeHHE CITocoO0B
MPUOTKEHHOTO ONPESISHISI MTHOBEHHOM
CKOPOCTH.

Ornpenenenne CKOPOCTH PaBHOMEPHOTO
JMBUKEHHS (IIapuKa B KHJIKOCTH, MOJEITU
AJIEKTPUIECKOTO aBTOMOOWMJIISI U T. 11.).
Omnpenenenue myTH, TPOUIEHHOTO 3a JaHHBIN
MPOMEXKYTOK BPEMEHU, M CKOPOCTU Tefa IO
rpaduKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JIBUKEHUSI OT BPEMEHHU.

OOcyx1IeHre BO3MOXKHBIX MPUHIHUIIOB JIEUCTBUS
puOOPOB, U3MEPSIONTUX CKOPOCTH
(ctumomMeTpoB).

BeraucieHnne myTH ¥ CKOPOCTH TPU
PaBHOYCKOPEHHOM MPSIMOJMHEHHOM JBUKEHUU
Tena.

OnpeneneHne MPOHICHHOTO ITyTH U YCKOPEHHUSI
JIBHKEHUSI Tesa 10 TpadUKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MTPSMOITUHEHHOTO
JIBHKEHUS T€JIa OT BPEMEHHU.

OmnpeneneHrue yCKOPEHUs Tena Mpu
PaBHOYCKOPEHHOM JBHKCHHH TI0 HAKJIIOHHOMN
TUTOCKOCTH.

H3mepenue reprojia U 9acTOThI OOpaIeHus Tena
110 OKPY>KHOCTH.

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JIBHKEHUSI TEJIAo OKPY>KHOCTH.

Pemenue 3a1au Ha onpeaeneHue

KHHCMAaTUYCCKUX XAPAKTCPUCTUK




MEXaHUYECKOT0 ABUKEHUS PA3IUYHBIX BUJIOB.
PacrnioznaBanue u npuOIMKEHHOE ONMUCaHUE
Pa3IMYHBIX BHJIOBMEXAHUYECKOTO JBUKEHUS B
MpUPOJIC U TEXHUKE (Ha MpUMepax CBOOOTHO
MaJIafoIIuX TEJ, IBUKEHUS )KUBOTHBIX,
HEOCCHBIX TeJI, TPAHCHOPTHBIX CPEJICTB U JP.)

B3aumopgeiicrBueres1
(20 u)

IlepBbiii 3aK0H
Herotona. Bropoi
3aKkOH HproTOHA.
TpeTuii 3akoH
Herorona.

Ipunnun
CYIEPHO3ULIUU CHUIT.
Cuia ynpyrocTH.
3akoH ['yka. Cuna
TPEHUsI: CUJIa TPEHUS
CKOJIBYKCHUSI, CHUJIa
TPEHUS IOKOS, IPYTUE
BUJIBITPEHHUS.

Cuna TSIKECTH U 3aKOH
BCEMHUPHOTO TSATOTCHHUS.
Yckopenue cBOOOITHOTO
nazaeHus. J|pukeHue
miaHeT BOKpyr CoJHua.
IlepBas kocMuueckas
ckopocTb. HeBecoMmocTh
U TIEPETPY3KHU.
PaBnoBecue
MaTepUATbHON TOYKH.
AOGcom0THO TBEPAOE
Teso. PaBHoBecne
TBEPAOIO TeJIa C
3aKpEIIEHHON OCBhIO
BpauieHus. MoMeHT
cuisbl. LleHTp TsxecTH

Hab6nronenue n o0CykKAeHUE ONBITOB C
JIBHKCHHUEM TeJla IPU YMEHBIIICHUY BIIUSTHUS
JPYTHUX TEJI, TPEISTCTBYIOMINX IBHIKCHHIO.
Amnanu3 Tekcra ["anunest ¢ onucanueM
MBICJICHHOT'O 9KCIIEPHUMEHTA,
00OCHOBBIBAIONIETO 3aKOH HHEPIINH;
BBINIOJITHCHHE 3aJaHUM T10 TEKCTY
(CcMBICIIOBOE UTEHUE).

OO6cyxaeHre BO3MOKHOCTH BBITTOJTHEHUS
3aKOHA WHEPIMHU B Pa3IUYHBIX CHCTEMaxX
oTcuéra.

Habmonenue u obcyxaeHue
MEXaHUYECKUX SIBICHUH, IIPOUCXOISIITNX

B cuctemMe oTcuéra «Tenexka» npu eé
pPaBHOMEPHOM U YCKOPEHHOM JIBHKEHHUU
OTHOCHUTEJIbHO KaOMHEeTa (PU3UKH.
JIeHCTBHS C BEKTOpPAMHU CHJI: BBITTOJITHCHUE
3aJaHUil 1O CJIOKCHHUIO U BBIYUTAHUIO
BEKTOPOB.

HabGnroneHue u/uinu mpoBeaSHNUE ONBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPESHUSI
TeJia OT IPUJIOKEHHOU K HEMY CHJIbI 1 MaCChl
Tea.

AHann3 U 00bIICHEHHE SIBICHUHA C
HUCTIOIb30BaHUEM BTOpOro3akoHa HeroToHa.
Pemenue 3amau ¢ UCIIOJIB30BaHUEM BTOPOTO

3akoHa HeroTOHa M mpaBuiia CI10’KEHUS CHIL.
OmnpeneneHue )XECTKOCTH NPY>KUHBI.

AHanu3 cuTyanui, B KOTOPbIX
HaOJTI0/TAl0OTCs yIpyTrue e opMaiiuu, 1 ux
00BSCHEHUE C UCITOJIb30BAHMUEM 3aKOHA
I'yka.

1lieHIeHI/Ie 3a1a4 € UCITIOJIb30BAHHECM 3aKOHA
Ka.

CCJICAOBAHUEC 3aBUCUMOCTHU CUJIbI TPCHUA
CKOJIBXKXCHU A

OT CHJIBI HOPMAJIBHOTO JaBJICHUS.
OO0cy>x1eHne pe3yIbTaTOBUCCIEIOBAHHUS.
Onpenenenue ko3 puiueHTa TpeHus
CKOJBXeHUs. VI3MepeHne CHITbl TpeHUS
TTOKOSI.

Pemenue 3amau ¢ ucnosib3oBaHueM (HOpMYJIbI
JUISL CUJTBI TPEHUSI CKOJIBKEHUS.

AHanu3 IBUKEHHUS TeJ TOJIBKO MO
JIEHCTBUEM CHITBI TSHKECTH-CBOOOTHOTO
TaICHHSI.

OOBsicHeHHe HE3aBUCUMOCTH YCKOPEHUS
CBOOOIHOTO TaJEHUS OT MACCHI TEJA.
O1ieHKa BeJIMYUHBI CHITBI TSITOTEHMUS,
JIEHCTBYIOLIEN MEXAYyABYMsI TenaMu (JIst
pa3HBIX Macc).




AHaM3 ABMKEHUSI HEOECHBIX TEJl IO IeHCTBUEM
CHUJIBI TSTOTEHHUSI (C UCTIOJIb30BAHUEM
JOTIOJIHUTENIbHBIX HICTOYHUKOB MH(OPMAITUH).

Pemiennie 3amay ¢ UCIONB30BAHMEM 3aKOHA
BCEMHUPHOTO TSATOTCHUS € (HOPMYJIBI s
pacuéra CUJIbI TSIKECTH.

Ananus OPUTMHAJILHOTO TEKCTa,
OITUCHIBAIOIIIETO MPOSIBIICHUS 3aKOHa
BCEMHUPHOI'O TATOTEHUS; BBINOJIHEHUE 3aJaHUM
10 TEKCTY (CMBICIIOBOE YTEHHUE).

HaGmronenne u o0CyXaeHrue OMbITOB I10
M3MCHEHHUIO Beca TeJlalph YCKOPEHHOM
JIBIDKCHUU.

AHanu3 yclIOBUM BO3HUKHOBEHUS

HEBECOMOCTH U TIEPErpy3KH.

Pemenue 3aa4 Ha onpenesieHUe Beca Telia B
Pa3IUYHBIX yCIOBUSX.

AHanus cull, IeUCTBYIOIIMUX Ha TeJo,
MoKosIIeecs Ha orope. OnpeneneHue ueHTpa
TSDKECTHU PA3IMUHBIX TEJ

3aKOHBI
COXpaHeHus
(10 v)

Hmnynsc Tena.
HN3meHnenne nmiryibca.
Nmnynbc cusbl. 3aKoH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBUKEHUE.
Mexanngeckasi pabora
1 MomTHOCTh. PaGora
CHJI TSKECTH,
YOPYrOCTH, TPEHUS.
CBs13b DHEPTUU U
paboThI.
I[TorenumanbHas
SHEeprus Tena,
MIOJHATOrO HaJl MOBEPX-
HOCTBIO 3€MJIH.
[TorenumanbHas
SHEPTHUs CHKATOU TIpy-
YKUHBI.

Kunernueckas OHCPIusi.

Teopema o
KWHETUYECKON YHEPTUH.
3aKOH COXpaHEHUs
MEXaHUYECKOU YHEPTUU

HaGnronenue u o0CykA€HUE OIBITOB,
JIEMOHCTPHUPYIOIIUX Tepeaady UMITYJIbCca IIPU
B3aUMOJICUCTBUU TEJI, 3aKOH COXPAHECHUS
UMITYJIbCa IPHU a0COTIOTHO YIIPYTOM U
HEYHpyroM B3auMoO- JICCTBUHM TeJl.

AHanu3 cUTyalui B OKPY>KArOIIEH KU3HU C
HCMOJIb30BAHUEM3aKOHAa COXPAaHEHUS
UMITyJIbCa.

Pacno3naBanue siBI€HUS] pEaKTUBHOT'O JBUKEHUS
B npupojaeu texuuke (MC — Guonorus).
IIpumenenne 3ak0Ha COXpaHEHUSI UMITYJIbCa
JUTSL pacu€Tra pe3yJIbTaTOB B3aUMOACUCTBUS TEN
(Ha mpuMepax HEyNmpyroro B3auMOJEHCTBUS,
YIPYroro HeHTPaIbHOTO B3aUMOJIEUCTBUS ABYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOABMIKHO).

Penienue 3a/1a4 ¢ UCMOJIb30BAaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Onpenenenue paboThl CUIIBI YIPYTOCTH MPH
noabEME Ipy3ac MCHOIb30BAHUEM
HEITOABMKHOT'O M TTOIBMKHOTO OJIOKOB.
HN3mMmepeHne MOLTHOCTH.

H3mepenue noTeHIManibHOW SHEPTUH YIIPYTO
JIe(hOPMUPOBAHHOM NPy KUHBI.

H3mepenne KMHETUYECKOW SHEPTUu Teja 1o
JUUTMHE TOPMO3HOT'O ITyTH.

DKCIEpUMEHTAJIbHOE CPAaBHEHUE HW3MEHEHUs
MOTEHUHAJIbHOW ¥ KHUHETHUYECKOW DHEPrui
TeJla NOpd  JBUKEHUM 1O  HAKIOHHOM
MJIOCKOCTH.

DKcnepuMEHTaIbHas IIPOBEPKA 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUU NPHU
CBOOOHOM ITaJICHUM.

I[Ipumenenne 3aKkoHa COXpaHCHUS
MEXaHUYECKOUW SHEPTUHU IS pacuyéTa




MIOTEHIMAJIbHON U KHHETUYECKON YHEPTUl Tena.
Pemenue 3ama4 ¢ MCIONB30BAaHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKON YHEPTUU

Paznea 9. Mexanuue

CKHe K0JIe0aHUS M BOJIHDI

(15 )

MexaHn4ecKHne
Kosedanus (7 4)

Komnebarensnoe
nBmkenne. OCHOBHEBIE
XapaKTePUCTUKHU
KOJIeOaHU: mepuo/,
4acToTa, aMIUIUTYa.
MaremaTunueckui u
NPY>KUHHBIA MasITHU -
ku. [IpeBpamienue
SHEPTUU NP

Hab6mronenne kone0anuii Mo AeHCTBUEM CHIT
TSDKECTH | YIIPY- TOCTU U OOHApPYKCHUE
MOJOOHBIX KOJIeOaHUN B OKPYKAOIIEMMHUPE.
Amnanu3 KojiebaHuM rpy3a Ha HUTH U Ha
npyxuHe. OnpeeIeHne 4acToThl KoJeOaHuit
MaTeMaTHYECKOT0 W MPYKHUHHOTO MasTHHKOB.
Habmonenue u 0ObsICHEHHUE SIBIICHUS
pe3onaHca. McciieqoBanne 3aBUCUMOCTH
nepuoja KojaebaHuil moIBEIICHHOTO K HUTH

KoJyieOaTeIbHOM rpysa OT JJIMHBI HUTH.
JIBHYKCHUU. IIpoBepka HE3aBUCHMOCTH IIEPUOJIA
3aryxaronue KoJieOaHMil rpy3a, MOJBEIIEHHOIO K JIEHTE, OT
KoJIeOaHMUsI. Macchl rpysa.
BrinyxeHHble Habntonenue u o6Ccyx1eH1E OIbITOB,
KoJIeOaHMUsI. JIEMOHCTPUPYIOLINX 3aBUCUMOCTb IIeprojia
Pe3onanc KOJIe0aHUN MPY>KMHHOTO MasTHHKA OT
MaccChl rpy3a U )KECTKOCTHU NMPYKUHBI.
[IpumeHeHne MaTeEMaTUYECKOr0 U MPYKUHHOTO
MasTHUKOB
B KaueCTBE MOJEJIeH JJIsl ONUCAHUS
KoJIeO0aHUI B OKPY’KAIOIIEM MHDE.
Penrenue 3agay, CBsI3aHHBIX C BBIYUCICHUEM
WJIM OLIEHKOM 4acTOThI (Ieproja) KojieoaHui
Mexannveckue CaolicTBa OOHapykeHHEe W  aHaJU3  BOJHOBBIX
BOJIHBI. 3BYK MEXaHUYECKUX BOJIH. SIBJIGHUU B OKPY KaIOIIEMMUPE.
8 u) Jl1iHa BOHBI. Habmronenne pacnpocTpaHeHUs MPO0TbHBIX

MexaHnuecKHue BOJIHBI

B TBEPJIOM TeEIIE,
CEHCMHUYECKHUE BOJIHBI.
3ByK. 'poMKOCTB 3ByKa
U BBICOTA TOHA.
OTpakeHue 3ByKa.
HNudpas3Byk u

YIBTPa3ByK

M TIONEpEeYHbIX BOJH (HA MOJENH) U
oOHapy>XeHHE aHAJIOTMYHBIX BHUJIOB BOJIH B
npupojie (3ByK, BOJSHBIE BOJHBI).
Brruncienue nuHBI BOJTHBI M CKOPOCTH
pacnpoCTpaHEHUSI3BYKOBBIX BOJIH.
DKCNEPUMEHTAIBHOE OIPEIEIIEHUE IPaHUIL
YaCTOTHI CIIBIIIUMBIX3BYKOBBIX KOJIECOaHUII.
Habnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI (B TOMYHUCJIE C UCIIOJIb30BAHUEM
MY3BIKQJIBHBIX HHCTPYMEHTOB).

Habmtonenue n o0bsicHEHNE SIBJICHUS
aKyCTHYECKOT'O pe30HaHca.

AHann3 OpUrHHAIBHOTO TEKCTA,
MOCBSILIEHHOTO NCMOJIb30BaHUIO 3BYKa (MIJIU
yIbTpa3ByKa) B TEXHHUKE (IXOJIOKAIHUSI,
YABTPa3BYK B MEAUIIUHE U JP.); BHITIOJTHECHHUE
3aJaHUM MO TEKCTY (CMBICIOBOE YTEHHE)

Paznen 10. DjieKTpOMarHuTHOE TOJI€ M JIEKTPOMATHUTHBIE BOJTHBI (6 1)

DJIeKTPOMArHUT- HOE
noJje

U JJIeKTpoMar-
HUTHBbIE BOJHBI

(69)

DJIEKTPOMarHuTHOE
ToJIE.
ONEeKTPOMarHuTHbIE
BOJIHBI.

CsolicTBa
3JIEKTPOMATHUTHBIX
BosH. [IIkana
3JIEKTPOMATHUTHBIX

[TocTpoenue paccyx1eHnit, 000CHOBBIBAIOIIINX
B3aUMOCBSI3bIJIEKTPUUECKOTO U MAaTHUTHOTO
TOJIEM.

DKCNepUMEHTAIbHOE H3YYEHHE CBOWCTB
3JICKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
MMOMOIIbIO MOOUIIBHOTO Telie- OoHa).

AHanu3 peHTI€HOBCKUX CHUMKOB
YEeJI0BEYECKOT0 OPTaHU3Ma.

Anannz TCKCTOB, OIMMCBIBAIOIITUX ITPOABIICHUS




BoJH. Mcrionp30BaHue
AJIEKTPOMATHUTHBIX
BOJIH JIUISI COTOBOM
CBSI3H.
DJeKTpoMarHuTHast
pUpOAACBETA.
CKopocTh cBeTa.
Bomnosrie cBOiCcTBa
CcBETa

QJICKTPOMAIrHUTHOTI'O U3JIYUYCHUA B ITIPUPOAC:
’KUBBIE€ OPTaHU3MBbI, U3JTy4EeHUs] HEOECHBIX
TeJ (CMBICTIOBOE UTCHHUE).

Pacnio3naBanue u aHanu3 pa3iInyHbIX
MIPUMEHEHHH 3JIEKTPOMArHUTHBIX BOJIH B
TCXHHKCE.

Pemenune 3amau ¢ ucnonb30BaHUEM (GOPMYIT IS
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJTUHBI
BOJIHBI U 9aCTOTHhI CBE€TAa

Paznen 11. CBeroBbie siBjienust (15 1)

3aKkoHbI pacnpo-
cTpaHeHusi ceeta (6

1)

Hcrounuku cBera.
JlyudeBast Mojiesb
cgera. [Ipssmonunen-
HOE paclpOCTpaHECHHE
cBeTa. 3aTMEeHUs
Connua u JIyHBbI.
OTpaxxeHue cBera.
Ilnockoe 3epkaro.
3aKOH OTpa’KEHUs
CBETa.
[Ipenomnenue csera.
3aKOH MPEIOMIICHUS
CBETa.

[TonHoe BHyTpEeHHEE
OTpa’KEHUE CBETA.
Hcnosnb3oBanue
BHYTPEHHETO
OTpa)KCHUSI B
ONTUYECKUX
CBETOBOJIAX

HaOmoneHure onbITOB, IEMOHCTPUPYIOIIIHX
SBJICHUE NPSIMOJIMHEMHOIO paclpOCTPAHEHUS
cBeTa (BOZHUKHOBEHHME TEHH U TOJYTEHH), U UX
UHTEpOpETALUSA C UCIIOJIb30BAHUEM ITOHSTHUS
CBETOBOTIO JIyyYa.

OOBscHeHHEe U MOJIETTUPOBAHNE COJTHEYHOIO U
JIYHHOT'O 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH YIjla OTPaKCHUS
CBETOBOI'O Jlyya OT yIJia NaJIeHus.

H3ydeHne CBOMCTB H300PaKEHHUS B TNIOCKOM
3epkane. HaOmronenne m OOBSCHEHUE ONIBITOB
10 MOJIYYSHUIO N300paKCHU B BOTHYTOM U
BBIITYKJIOM 3epkanax. HaOmtonenue u
00BSICHEHHE OTBITOB MO MPEIOMIICHUIO CBETa
Ha TPaHUIE PA3JIMYHBIX CPEll, B TOM YHCIIC
OIIBITOB C IMOJHBIM BHYTPCHHHUM OTPAKCHHUCM.
HccnenoBanue 3aBUCUMOCTH yrJia
MPEJIOMJICHUSI OT YyTJIa MMaJCHHS CBETOBOTO
Jly4a Ha TPaHUIIE «BO3IYX—CTEKIIO».
Pacnio3HaBanue sIBJI€HUN OTpaKE€HUS U
MPEJIOMJICHUS CBETaB MTOBCEHEBHOM

KU3HU. AHAJIU3 U OOBSICHEHUE SIBIICHUSA
ONTHUYECKOTO MHpPaXka.

Pemrenne 3aa4 ¢ MCTIOJIB30BaHHEM 3aKOHOB
OTpaXeHHS M TPEJIOMIICHHUS CBETa

JIMH3BI ¥ onITH-
yeckue npudopsi (6

4)

JIuH3a, Xo4 Jydeu B
guH3e. OnTuueckas
cucrema.
OnTuueckue
MpUOOPBHI:
(oroarmapar,
MHKPOCKOII

U Teneckon. I'na3

KaK ONTHYEeCKast
cucrema.
binusopykocTs u
JTAJIbHO30PKOCTh

ITonyueHnne n300pa’keHMl C TOMOILBIO
coOuparoliei U pacCenBaroOIeH JIMH3.
Omnpenenenue (GOKyCHOr0O pacCTOSHHS U
ONTHUYECKON CHJIIBI COOMpAIOLIEN JTMH3BI.
AHanu3 yCTpOMCTBa U TIPUHITATIA TEUCTBUS
HEKOTOPBIX ONTHYECKUX TPUOOPOB:

oToarmapaTa, MUKpOCKOTa, TEJIECKOMa
MC — 6uosnorus, aCTpOHOMHUS).

AmnHanu3z siBIeHUN OJIM30PyKOCTH U
J1aIbHO30PKOCTH, IIPUHIINIIA IEHCTBHUSI OUKOB
(MC — 6uonorus)

Pasio:xeHue 0e10ro
cBeTa B cieKTp (3 1)

Passnoxenue 0esoro
CcBeTa

B cieKTp. ONbITHI
Herorona.
Cnoxxenue
CHEKTpaJIbHbBIX
BeToB. Jucnepcus
cBeTa

HaGmronenue mo pas3iokeHHIo 0esoro ceera
B criekTp. HaGmronenue u oobicHeHne
OTIBITOB T10 TIOJYYEHHIO O€JI0rocBeTa mpu
CJIO’)KEHHUM CBETa Pa3HbIX I[BETOB.
[IpoBenenre n 0OBICHEHNE OMBITOB MO
BOCIIPUATHIO I[BETA MPEIMETOB MIPU UX
HaOJII0ICHUM YepPe3 IIBETOBBIC (PUITBTPHI
(LIBETHBIE OYKH)




Pa3nen 12. KBanToBble siBjienus (17 u)

Hcnyckanue
U NOIVI0LIEeHHe
CBETa aTOMOM
(4 1)

Omsitel Pezepdopaa
U IIaHeTapHas
MO/IEJIb aTOMa.
Mopens aTroma
bopa. Ucniyckanue
U TIOTJIOLICHUE

OO6cyxnaenue 1enu onbiToB Pesepdopma no
HCCICOAO0OBAHUIO aTOMOB, BBIIBMKCHUEC I'MIIOTC3
0 BO3MOXHBIX pe3yJIbTaTaX OMBITOB B
3aBUCHMOCTH OT IIPEAIOJIaraeéMOro CTPOSHUS
aTOMOB, (OPMYJTUPOBAHHUE BBIBOJIOB U3

%e3yHLTaTOB OIIBITOB.
OCy>XJIeHHE MMPOTUBOPEUYUH TIIIaHETapHOMI

sapa
(6 )

Anbpda-, 6eTa- u
raMmma-u3iaIydeHHus.
CtpoeHnue aTOMHOTO
sapa. Hyknonnas
MO/I€JIb ATOMHOTI'05]1pa.
H3oTtomnsl.
PanuoaktuBHbIE
npespauienus. [lepuon
nojypacnaja.
JleticTBus
paanoOaKTUBHBIX
U3JIy4CHUN Ha
’)KHMBbIEC OPTaHU3MBbI

CBETAaaTOMOM. MOJEJIM aTOMa U OCHOBaHMI1 11 runotessl bopa

KBaHTLI O CTAallMOHAPHBIX OPOUTAX IIIEKTPOHOB.

BT H—. HaGnronenue CrijionIHbIX U IMHEHYATBIX
CIIEKTPOB M3JIy4CHUSI PA3JINYHBIX BEIIECTB.

CIIEKTPBI .
OOBsicHEHUE TMHENYAThIX CIIEKTPOB
W3ITyYCHHUS

CTpoenne aTOMHOr0 | PagroakTuBHOCTS.

OOGcyx1eHHE BO3MOXHBIX THUIIOTE3 O
MoJesAX cTpoeHus siapa. OnpeneneHue
cocTaBa siep 110 3aJJaHHBIM MacCOBBIM U
3aps/10- BBIM UK CJIaM U I10 TIOJI0KEHUIO B
nepuoaudeckoii cucreme anemeHToB (MC —
XUMHUS).

AHanu3 U3MEHEHMsl cocTaBa sijipa U

€ro IOJIOKEHHUS B INEPUOAUYECKOU
CUCTEME IIpU a-paJuOaKTUBHOCTH

(MC — xumus).

HccnenoBanue TpeKoB a-4acTHUIL IO TOTOBBIM
¢ororpapusm. ObHapyKEHUE U U3MEPEHUE
paaualoOHHOrO (poHa C MOMOIIBIO JO3UMETPA,
OIIEHKAa €ro UHTEHCUBHOCTH.

AnHanu3 OUOJIOTHYECKUX U3MEHEHHH,
MPOUCXOJISIIIIAX MO JASHCTBUEM
paanoakTUBHBIX U3nydyeHut (MC —
o6uosnorus). Mcronb3oBaHue paiioaKTUBHBIX
m3nyueHuid B meaunuae (MC — Guomorusi)

SInepHbie peaxuun (7

1)

SlnepHbie peakuuu.
3aKOHBI COXPAaHEHUS
3aps10BOrO U
MacCOBOI'0 YUCEIL.
OHeprus cBsI3U
aTOMHBIX siziep. CBs3b
MAaccChbl U SHEPTUH.
Peaknyu cunTe3an
JIeJICHUs AAep.
HMcrounuku sHEprun
ComHuan 3BE€31.
SnepHas

SHEpPreTHKa

Pemrenne 3aa4 ¢ MCTIOJIB30BaHHEM 3aKOHOB
COXpaHEHHsI MACCOBBIX U 3apsIOBBIX YHCEI Ha
olpeJieJIeHUe pe3yJIbTaToOB SIIEPHBIX PEAKLINA;
aHaJIM3 BO3MOXHOCTH HJIM HEBO3MOYKHOCTH
SIIEPHOM peakIiu.

OueHka 3HEpPruu CBs3M s1ep ©
HCIIOJIb30BaHUuEM (POpMyIIbI DMHIITEITHA.
OOcyxneHue nepcreKTUuB

WCIIOJIb30BaHUs yIIPaBIIsI€eMOro
TEPMOSIIEPHOTO CUHTE3A.

OO6cyx1eHne IPEeUMYIIECTB U
AKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C
simepHoU sHepreTukoit (MC — skonorusi)

IMoBTOPHUTEILHO-0000 AT MOXYIb (9 )

Cucremarusanus
H 000011IEeHE
NnpeaAMeTHOro
co/IepKaHusA

M omnbITa JAesA-
TeJHLHOCTH,
NpHOOPEeTEHHOTO
NnpH U3yYeHuu

O06o6meHue
CoJZIep>KaHUs KaXI0ro
13 OCHOBHBIX Pa3/IeIOB
Kypca pU3UKHU:
MeXaHUYEeCKHe,
TETUJIOBHIC,
3JIEKTPOMArHUTHBIE,
KBAHTOBBIC SIBJICHMUSI.

BrimonHeHne yueOHbIX 3aJaHUM, TPEOYIOMINX
JIEMOHCTpAallM KOMIIETEHTHOCTEH,
XapaKTEPHU3YIOIIUX €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

NPUMCHCHUS ITOJTYYCHHBIX 3HAaHUHN JJIsI HAYYHOT O
00BsICHEHUA(DU3UYECKUX SIBICHUN B
OKPYXKAIOIIEH MPUPOJIe U MOBCETHEBHOM KU3HHU,
a TaK>K€ BBISIBIICHUA (I)I/I3I/I‘-IGCKI/IX OCHOB psAaa




BCEro Kypca

Hayunsb1ii meton

COBpPEMCHHBIX TCXHOHOFHﬁ;

buzukn TMTO3HAHMU UCTO NPUMCEHCHHS OCBOCHHBIX DKCIICPUMCHTAJIBHBIX
peajnsanus B YMEHUM IIsIUCClIeIOBaHus (PU3UYECKUX
uznueckux SIBJICHUH, B TOM 4YHUCJIE JJIs1 IIPOBEPKU TUIIOTE3 U
HCCJICTOBAaHUIX. BBISIBJICHUS 3aKOHOMEPHOCTEM.
CaBs13b QU3UKH U Pemenue pacy€rHbIX 3a1a4, B TOM 4YHUCIIE
COBPEMCHHBIX IPEeNoNaraloluX NCIO0Ib30BaHNE (PU3MUECKON
TEXHOJIOTUH B MOJCIIN 1 OCHOBAHHBIX HA COJICPKaHUH
o0acTu nepefadu pa3IMYHBIX pa3J/IeNoB Kypca (PU3UKH.
uHpopMaImu, BeintoniHeHME U 3a1yUTa TPyMHIIOBBIX WA
SHEPreTUKE, HHIVBUAYaJIbHBIX IIPOCKTOB, CBA3aHHBIX C
TPaHCIIOPTE coJiep>KaHueM Kypca GU3NKU

Hroro: 1024

OueHo4yHbIE U METOAMYECKHE MaTepuaJibl o0ecnieunBamue peajgusanuo OOII 000

Ipeamer | Knace| IIporpamma Metoauyeckue KUMBsb1 YueOHuk
PeKOMeHIAINH,
NOypoYHbIe pa3padoTKu
Puszuka 7  |PabGoume E.M. I'ytHuk, E.B. ®dusuka 7 Knacc. [lepbimkun A.B.
[IpOrpaMMBl. Pri6akoBa A.E. Mapon, E.A. ®usuka 7 - M:
dwusuka 7-9 Temaruueckoe u Mapon Jlpoda. 2019.
KJIACCHhI. [IOYPOYHOE CamocTosiTeNbHbIE U
A.B. [lepbliikuHa, [UIAHUPOBAHHUE K KOHTPOJIbHBIE PAOOTHI.
H.B. ®unonosuy, yueOHuKy A.B. H.K. Xannanos, T.A.
E.M. I'yTHuK IlepbikrHa XaHHaHOBA
«Dusnka 7 Kiacey. TecThl 7 Kiacc.
MeTtoauueckoe nmocobue (COOpHUK 3a/1a4 MO
H.B. ®unonoBuy. (buzuke 7-9
[leppiikun A.B.
dusnka 8 |PaGoumne E.M. I'ythuk, E.B. dusnka 8§ kinacc. [lepbimkun A.B.
[IPOTrpaMMBI. Pr16akoBa A.E. Mapon, E.A. ®dusuka 8 - M:
Ddusuka 7-9 Temaruueckoe u MapoHn Jlpoda. 2019.
KJIACCBhI. [OYPOYHOE CaMocCTOSTENBHBIE U
A.B. IlepsitiknHa, IJTAHUPOBAHUE K KOHTpPOJIbHBIE PAOOTHI.
H.B. ®unonosny, [yueOHuKy A.B. H.N. Cnennena
E.M. I'yTHuk [leppimkuHa Tectrl 8 kiacc.
«®Du3nka 8 Kmaccy. COopHHUK 33124 IO
MeTtoaudeckoe mocodue |pusnke 7-9
H.B. ®unonosuu. [Tepbimkun A.B.
dusnka 9 |PaGoumne E.M. I'ythuk, E.B. dusuka 9 knacc. [lepbimkun A.B.
[IPOrpaMMBI. Pri6akoBa A.E. Mapon, E.A. , 'yrauk E.M.
dusuka 7-9 TemaTnueckoe n MapoH @dusnka 9 - M:
KJIaCChI. [MOYpOYHOE Camocrostenbhbie 1 [Ipoda. 2019.
A.B. IlepsitikuHa, IJTAHUPOBAHUE K KOHTPOJIbHBIE PAOOTHI.
H.B. ®unonosny, [yueOHuky A.B. H.N. Cnennena
E.M. I'ytHHK [IeppIknHa Tecter 9 xiacc.
«Dusuka 9 kmacey. COopHHK 33134 IO
MeTtoaudeckoe mocooue  |pusnke 7-9
H.B. ®unonosunu. [Tepbimkun A.B.




