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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no npeamery «®dusuka» 7-9 kmacc MAOY COLL Ne 27 um. I'.H. Bopommminosa
r. ToMcka cocTaBieHa B COOTBETCTBUH CO CIECIYIOIIMMH OCHOBHBIMH (peiepaTbHBIMI HOPMAaTUBHBIMHU
U METONYECKUMU JTOKYMEHTaMHU:

1. ®eaepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O06 obpazoanuu B Poccuiickoit denepamumy;

2. IIpukazom Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O6 yrBepxkaeHuu ¢eaepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00IIEro o0pa3oBaHus» (B AeHCTBYOMIEH
pelaKinm);

3. depepanpHas oOpa3oBaTesibHas POrpaMMbl OCHOBHOTO 0011ero o0pazoBaHus (B AeHCTBYOLIEH
pEeIaKIINM ),

4 Tlpuxazom Munnpocsemienusi Poccuu ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsnka
OpraHM3allMM M OCYLIECTBJIEHMS  0Opa3oBaTe€IbHOM  J€ATEIbHOCTU o OCHOBHBIM
001eo0pa3oBaTesIbHBIM IIpOrpaMMaM - 00pa3oBaTeIbHBIM IPOrpaMMaM HAayaJIbHOTO OOILEro,
OCHOBHOT'O OOILET0 U CPEAHEro 00IIero 00pa3oBaHUM;

5. IlocranoBnenuem ['maBHOro rocyaapcTBEHHOro caHuTapHoro Bpada Poccuiickoit denepauuu ot
28.09.2020 Ne 28 «OO6 yrBepxknenun canutapabpix mnpasuwn CIT 2.4.3648-20 «CanurtapHo-
3MUIEMHOJIOIHYEeCKHE TPeOOBaHMsI K OpraHU3alUsIM BOCIIUTAHUSI M 00y4eHUsI, OTIbIXa U 0310POBJICHUS
JeTel 1 MOJIOIEXKNY;

6. IloctanoBnenuem ['maBHOroO rocyaapcTBEHHOr0 caHuTapHoro Bpada Poccuiickoit denepauuu ot
28 suBaps 2021 r. Ne 2 «O0 yrBepkaeHMH caHWTapHBIX mpaBwi ¥ HopMm CanlluH 1.2.3685-21
«['urueHnyeckre HOpMaTUBbI U TPeOOBaHUS K oOecneueHuto 0e30nacHoCTy U (Win) 0e3BpeAHOCTH IS
4eoBeKa (PaKTOPOB Cpeibl OOUTaHUAY;

7. OCHOBHOM 00pa30BaTEIHHOM MPOTpaMMOii OCHOBHOTO 00111eT0 00pazoBanuss MAOY COILL Ne 27
uM ' H. Bopommunosa. (Ilpuka3 Nel88 o/ ot 01.09.2023 r)

8. IIpukazom Munnpocseuienus Poccun ot 21.09.2022 Ne 858 «O06 yTBepxkaeHUH (enepaabHOro
nepevyHs y4eOHUKOB, JOMYUIEHHBIX K UCIOJIb30BAHUIO MPU peaTU3alii UMEIOIUX TOCYAapCTBEHHYIO
aKKpeauTaluio o0pa3oBaTeNbHBIX MPOrpaMM HayajdbHOTO OOIIEro, OCHOBHOIO OOIIETr0, CPEeIHEro
obmiero oOpa3oBaHMsl OpPraHU3ALUSAMH, OCYILECTBISIOIMMU 00pa30BaTEeNbHYIO JESATENbHOCTh U
YCTAQHOBJICHUS TNPEAEIbHOTO CPOKa HCIOJb30BAHUS HCKIIOUEHHBIX Y4eOHUKOB» (B JeHcTByrolei
pemaKIum);

9. Ilpukazom Munmnpocsemierus: Poccun ot 02.08.2022 No 653 «O06 yrBepxkaeHUU heaepaTbHOTO
MepEeYHs JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIOIb30BaHUIO TP pean3aiiu
UMEIOIIMX TOCYAApCTBEHHYIO AaKKpeIUTAlMI0 00pa3oBaTelbHBIX IMPOrpaMM HaydalbHOTO OOIIEro,
OCHOBHOT'O 00111eT0, CpefHero oomiero o0pa3oBaHus» (B IEHCTBYIOIIEH peIaKIiN);

10. ITucemom Munnpocseuienust Poccun ot 26 despans 2021 r. Ne 03-205 «O meToauveckux
pexomMeHaauusax» (BMecte ¢ «MeTOIUYEeCKUMHU PEKOMEHIAUsIMH M0 00eCHeYeHHUI0 BO3MOXKHOCTU
OCBOGHMS OCHOBHBIX 00pa3oBaTelbHbIX HporpaMMm oOywatommmucs S5—11  kmaccoB  mo
WH/IMBUYAIbHOMY YIEOHOMY IIIaHY»);

11. TTucemom Munnpocsemenus Poccun ot 16.01.2023 Ne 03-68 «O HanpaBieHun nHGOPMAITAN)
(Bmecte ¢ «MHpOpManmeit o BBeaeHNH (eepalibHBIX OCHOBHBIX 00I1I€00pa30BaTEIbHBIX TPOTPAMMY);

[Iporpamma 1o ¢u3UKEe Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJIeHA HAa OCHOBE
MOJIOKEHUI U TpeOOBaHUHN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3oBaTeNbHOM
nporpammel, nipeactaBieHHbIXx B DI'OC OO0, a takxe ¢ yaérom denaepaibHONU padodeit mporpaMMbl
Bocnutanus u KoHuenmuu npenosaBanus yueOHoro npeamera «Ou3nkay.



Copepxanue mnporpammbl 1Mo (U3MKE HaMpaBieHO Ha (HOPMHUpPOBAHHE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOYYalOMIMXCS W OpraHu3alMio U3ydeHHs (U3MKH Ha JAEATEIbHOCTHOW OcHOBe. B
nporpamMMe mo (pu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO MpeaMeTa B peaau3aliu TpeOoBaHU
dI'OC OO0 x MmIaHUPYEeMbIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM OOYy4YeHHs, a TaKkxKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX yUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHMUsI.

[TporpamMma 1o Qu3MKe yCTaHABIUBACT pacHpelielicHHe y9eOHOro Marepuaia Mo rojgamMm oOydeHus
(mo kjaccam), mpejiaraeT MPUMEPHYIO MOCIE0BATEeIbHOCTh U3YYEHUS TE€M, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COICPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LENbI0 OKA3aHHUA METOJUYECKOW IMOMOIIM YYHUTENII0 B
co3JlaHuH paboueil MporpamMMbl 0 Y4eOHOMY MPEIMETY.

Ou3uka SBISETCS CUCTEMOOOpAa3yIOMIMM Ui €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB,
MOCKONIbKY (DM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IMPOIIECCOB W SBICHUM, H3y4aeMbIX XHUMHEH,
Ouosioruei, acTpoHOMHEH U PU3HUECKON reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUHYIO KApTHHY
MUpa, NPEeJOCTaBIseT Hauboee sICHble 00pa3libl MPUMEHEHHS] HAYYHOIO0 METOja MO3HaHMs, TO €CTh
croco6a moyyueHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna U3 TNaBHBIX 33724 (U3MUECKOTO 00pa30BaHUS B CTPYKType 00Iero o0pa3oBaHusi COCTOUT B
(bopMHpPOBaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y 00ydJaromIuxcsl.

W3zyuenne ¢pu3uky Ha 6a30BOM ypOBHE MTPEAIIOIAraeT OBJIaIeHUE CIEAYIOIUMU KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD:

®  HAyYHO OOBSICHATDH SBJICHHUS;

®  OIECHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

® UHTEpHpPETUPOBATh JaHHBIE M WCIOJIb30BAaTh HAYYHbIE JOKa3aTeNbCTBA MJI TOJYyYCHHS
BBIBOJIOB.

Ienu n3ydeHus (GU3MKKU HAa ypOBHE OCHOBHOI'O 001Iero odopazoBaHus ompezeneHsl B Konnenuun
npemnojiaBaHust yuyeObHoro mnpeamera «@Pusumka» B 00pa3zoBaTelbHBIX OpraHumsanusax Poccuiickoit
®denepanny, peaau3yroNX OCHOBHbIE 0011e00pa30BaTeIbHbIE IPOrPaMMBI, YTBEPKAEHHOM pelieHneM
Konnerun MunuctepctBa npocsemenust Poccutickort deneparuu (mpotokon ot 3 nekadbps 2019 r. Ne
[TK4BH).

Hean n3yvyenus pu3nKu:

e qnpuoOpeTeHHEe HMHTEpeca M CTPEMIIEHUS OOy4aloIIMXCs K HAyYHOMY H3YYEHHUIO MPUPOIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

®  pa3BHUTHE NPEACTABICHUI O HAYYHOM METOJIe MO3HAHU U (POPMHUPOBAHUE UCCIIEOBATENHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHHUS MaTepHH
1 (GyHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opMHUpOBaHME NPEACTABICHUN O poNU (U3MKU AT PA3BUTHUS JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJIOTHUI;

®  pa3BHUTHE MPEJCTABICHUI O BO3MOXKHBIX chepax Oyaymiel npodeccHoHaIbHON e TeNbHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JlaibHeeMy 00y4eHHIO B 3TOM HAlpaBICHUH.

JlocTikeHne ATUX IeJedl mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUS
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3a4ay:

e npuoOpeTeHrne 3HAaHUN O JAUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e qnpuoOpeTeHHEe YMEHUN OIMUCHIBATh U OOBICHATH (PU3UUECKUE SIBICHHUS C HCIIOJIb30BaHUEM
IIOJIyYCHHBIX 3HAHUM;



® OCBOCHHME METOJIOB pEIICHHs MPOCTEHIINX Pacy€THBIX 3a]ad C UCIOJIb30BAHUEM (PU3NUECKHUX
MojieJieil, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3aa4;

e pa3BUTHE YMEHUI HaONI0aTh NPUPOJHBIC SBJICHUS M BBHINOIHITH OIBITHI, JaOOPAaTOPHBIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHNUS C UCIIOIb30BAHUEM U3MEPUTENBHBIX IPHOOPOB;

e  OCBOEHHE MPUEMOB PadOTHI ¢ UH(POpMaIHel PUINIECKOTO COEpKaHus, BKIIIOUas HHPOPMAIIHIO
O COBPEMEHHBIX JOCTHKEHUIX (DU3UKHU, aHATU3 U KPUTUYECKOE OllEeHUBaHNE UH(POpMAIINH;

® 3HAKOMCTBO cO c(epamu mHpohecCHOHATBLHOW IEeSATENbHOCTH, CBS3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU HA JOCTHKEHHSX (PU3NUECKON HAYKH.

Ha usydenue ¢uznku (6a30BbIi ypoBEHB) HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yaco (2 yaca B Henemo), B 9
kiacce — 102 yaca (3 yaca B Heenio).

[Ipennaraemelii B mporpamMme Mo (U3MKE NEpedyeHb JIadOpaTOpPHBIX PAadOT U ONBITOB HOCHUT
PEKOMEHIaTENbHBIA XapaKTep, YIUTEINb JIeNaeT BEIOOp MPpOBEACHNUs 1a00paTOPHBIX pabOT M OIBITOB C
y4€TOM UHAMBUAYAIBHBIX OCOOCHHOCTEH O0Oydarolmuxcs, CHUCKa SKCIEPUMEHTAIBHBIX 3aJaHU,
mpearaéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOI'O IK3aMeHa Mo (hU3HKe.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — HayKa o npupoje. SABieHus npupopl. PU3NYECKUE SIBJICHUS: MEXAHUYECKHUE, TEILIOBbIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuyuHbl. M3mepenue ¢pusznyeckux BenuuuH. Ousudeckue npuodopsl. [lorpeniHocts
n3MepeHuil. MexayHapoaHasi CuCTeMa €IMHULL.

Kak ¢usmka u apyrue ecTeCTBEHHbIE HAayKH HM3Yy4alOT MPHPOAY. EcTeCTBEHHOHAYYHBIH METO]
MO3HAHUS: HAOIIOACHHUE, MOCTAHOBKA HAYYHOTO BOIMPOCA, BBIIBIKEHUE TUIOTE3, IKCIEPUMEHT II0
MIPOBEPKE rumoTe3, o0bsicHeHne HabmogaemMoro sBiaeHus. Onucanue GU3NIECKUX SBICHUN C TOMOIIBIO
MOJIEJIEH.

Jemoncmpayuu.

1. MexaHudeckue, TETUIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC SIBJIICHHUSL.

2. ®usnueckue npuOOPHI U MPOIeIypa MPSIMbIX U3MEPEHHN aHATIOTOBBIM U IIU(PPOBBIM IPHOOPOM.

Jlabopamopuusie pabomot u onvimel.

OmnpeneneHne EHbI JSICHUS KAl H3MEPHUTEIBLHOTO TPHOO0pA.
W3mepenne pacCcTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Ornpeznenenne pa3MepoB MajbIX TeJ.

arwnE

W3mepenue TeMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U TaTYMKA TEMIIEPATYpBhl.

6. IlpoBemenue uccinemnoBaHUs 1O MPOBEPKE THUIOTE3BI: JAIBHOCTD MOJIETA MIAPUKA, MYINICHHOTO
TOPU30HTANIBHO, TEM O0JIblIIe, YeM OOoJIblIIe BHICOTA MTyCKa.

Pa3nea 2. [lepeoHavyanbHbIe CBeICHHS O CTPOCHHMH BEIECTBA.

CrpoeHue BemiecTBa: aroMbl U MOJIEKYNbI, X pa3Mmepbl. OMbITHI, JO0KA3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBm>keHHe yacThll BemecTBa. CBs3b CKOPOCTU JBMXKEHMSI YacTHUI] ¢ TemmepaTypoi. bpoyHoBckoe
nBkenue, 1Mddysus. BzaumoseiicTBue yacTull BeIecTBa: NPUTHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHHUE ra30B, KUAKOCTEN U TBEPABIX (KPUCTAJUIMYECKHUX ) TEJI.
B3aumocBsi3p  MeXIy CBOMCTBAMM BEIIECTB B  pa3HbIX arperaTHbIX COCTOSHUAX H  HX
aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBL.

Hemoncmpayuu.

1. HabGmroneHne 6pOyHOBCKOTO JIBHKEHUSI.

2. Hab6monenne muddysun.

3. Habmonenue siBieHn, 00bACHAIOUIMXCS MPUTSHKEHUEM HITH OTTAIKMBAaHUEM YacTHUI[ BEILIECTBA.

Jlabopamopuvie padbomul u onvimol.

1. Ormenka quaMeTpa aToMa METOJIOM PSIOB (C HCTONIb30BaHUEM (hoTorpaduii).

2.  OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITHPEHHS Ta30B.

3. OnbITl O OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUS.

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue TeJl.

Mexanudeckoe nBr>keHUE. PaBHOMepHOEe W HepaBHOMEpHoe JBHkeHue. CkopocTb. Cpemnss
CKOPOCTbH NPU HEPAaBHOMEPHOM JIBHKEHUU. PacuéT myTH u BpeMeHU JBHKEHUSI.

SIBnenune mHepuuu. 3akoH MHepuuu. B3ammonelicTBue Ten Kak NPUYMHA M3MEHEHHS CKOPOCTH
IOBWOKEHMsI Tesl. Macca kak Mmepa uMHepTHOcTH Tena. IlnorHocts BemiectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €iMHUIIE 00bEMA BeIlleCTBa.



Cuna kak XxapakTepucTrKa B3aumoiercTBus Ten. Cuna ynpyroctu u 3akoH ['yka. I3Mepenue cuiibl
C IIOMOIIbIO JUHAMOMETpA. fIBJIeHNE TATOTEHUs U cuia TsbkecTu. Cria TSKECTH Ha APYTuX IUIaHeTax.
Bec tena. HeBecomoctsb. CiioxeHHe cuil, HalpaBIEHHBIX 110 OAHOM NpsiMoi. PaBHOAEHCTBYOIIAS CHIL.
Cuia Tpenus. TpeHue CKOJIbKeHUs U TpeHue Nokosi. TpeHne B pupojie U TEXHUKE.
Jemoncmpayuu.
HabumroneHne MexaHU4YeCKOro IBUKEHUS Tela.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habmtoienue siBieHUsI UHEPIIUH.
Habmoienue n3aMeHeHus: CKOpoCcTy MPH B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopuusie pabomot u onvimel.

ok wpdE

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUS (LIapuka B OKUIKOCTH, MOJETH
AIEKTPUYECKOTO aBTOMOOMIIS U TaK Jlajiee).

2. Ompepaenenue cpeHEH CKOPOCTH CKOJIBKEHUS OpyCKa WITH IIapHKa 10 HAKJIOHHOH IUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnpIThl, JIEMOHCTPUPYIOUINE 3aBUCUMOCTbh pacTsDKeHus (aedopManuu) TPYKHUHBI OT
IIPUIIOKEHHOHN CHUIIBL.

5.  OmbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHITBI TPEHUS CKOJILKCHHSI OT Beca Tella M XapakTepa
COIPHUKACAIOLINXCS MTOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hasienne. CriocoObl yMEHBIIICHUS U YBEIMUSHUS JaBiIcHUs. J{aBieHue ra3a. 3aBUCUMOCTD JIaBJICHUS
ra3a ot 00béMa, TemrepaTypsl. [lepenava naBneHus TBEPIBIMH TEIAMH, KUIKOCTSIMH U ra3aMu. 3aKOH
[Mackans. [IaeBMaTHyeckue MaIIMHBL.  3aBUCHUMOCTh  JAaBJICHHUS KHJIKOCTH OT  TJyOWHBI.
I'unpocratuueckuii mapagokce. CooOmiaromuecs cocyasl. [ uapaBandeckie MeXaHU3MBbI.

Atmocdepa 3eman u atmochepHoe AaBieHue. [IpuynHBI CyIIECTBOBAHUS BO3IYLIHOW 00O0JIOYKHU
3emumn. OmbiT Toppuyennu. M3mepeHue arMochepHOTO [aBlieHUS. 3aBUCUMOCTH aTMOC(HEpPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzmMepeHus: atMochepHOro AaBlIeHUS.

JleiicTBHE KUIKOCTH M Ta3a Ha MOTPYXEHHOE B HHUX TeJo. BelTankuparomias (apXxumenoBa) CHIA.
3akon Apxumena. [InaBanue ten. BoznyxormiaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS T'a3a OT TEeMIIEPaTyphIL.

[lepenava naBiaeHUs )KUIKOCTHIO M TA30M.
Coo0maronirecs: CoCy/Ibl.

I'mppaBnnueckuii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

6. 3aBHUCHMMOCTH BBITAJIKUBAIOMIEH CHIBI OT 00BEMA MOTPYKEHHOW YACTH Tela U TUIOTHOCTH
JKUIKOCTH.

ARSI .

7. PaBeHCTBO BBITAJIKMBAIOIIECH CUJIbI BECY BHITECHEHHON KHJIKOCTH.

8. VYcioBue miaBaHMs TeJ: IUIABaHUE WM IOTPY)KEHUE TeJl B 3aBUCHMOCTH OT COOTHOIIEHUS
IIJIOTHOCTEH Tela U JKUJKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B KHUAKOCTh YACTH Tea.

2. OmnpeneneHue BHITAJIKUBAIOMICH CHIIBI, IEHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B )KHUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTH BBITAIKHBAIOINIEH CWIIBI, NEHCTBYIOIICH HAa TEJIO B JKUIKOCTH, OT
Macchl Tela.



4. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKHUBAIOIICH CHIIBI, JCHCTBYIOIICH Ha TEJO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU >KUIKOCTH.

5. KonctpynpoBanue apeomerpa WJIM KOHCTPYUpOBaHUE JIOAKW U ONpENelieHHue €&
Ipy30I0AbEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTble MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCThb. IIpaBuUO paBHOBecHs pbluara.
[Ipumenenue npaBuia paBHOBECHS pblyara kK OJoky. «3osioToe npaBuiio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckasi 3Heprus. Kunerndeckas v noreHuuanbHas 3Heprud. IIpeBpamienue onHoro Buaa
MEXaHUUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXpaHEHUsl PHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl NpOCTHIX MEXaHNU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. Omnpenenenue paboThl CUIBI TPEHUS NPU PABHOMEPHOM JBUKEHHM TeJla 110 FOPU30HTAIBHOMN
MTOBEPXHOCTH.

2. HccnenoBaHue ycIoBHiIl paBHOBECHS pbluara.

3. Usmepenune KI1J] HaKIOHHOI MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOI SHEpruu.

8 KJIACC

Paznen 6. TerioBble siBjeHHS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpHH CTPOEHHU BellecTBa. Macca 1 pa3Mepsl
aTOMOB U MOJEKYJ]. ONbIThI, MOATBEPKIAIOIINE OCHOBHBIE IMOJOKEHUSI MOJEKYISIPHOKMHETHYECKOM
TEOPHH.

Mopenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOrO0 COCTOSHHMM BemiecTBa. Kpucramimdeckue u
amopdubie Tena. OObSICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPABIX Tl HAa OCHOBE MOJOKEHUH
MOJIEKYJIIPHO-KUHETUUECKOU Teopruu. CMaunBaHKWe W KallWJUISIpHbIC sIBJIEHUA. TemioBoe pacuimpeHue
U CXKaTHe.

Temneparypa. CBsizb TeMmepatypsl CO CKOPOCTBIO TEIUIOBOTO IBMIKEHHWS YacTHIl. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHHsI BHYTPEHHEW SHEPTUu: TEeIulonepeaada U CoBepileHre padoThl. Buabl
TEIJIONEpeIavu: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3IyUCHHE.

KonnuecTBo TemioTel. YaenpHas TEIIOEMKOCTh BEIIECTBA. 1eIT000MEH U TEIJIOBOE PABHOBECHE.
VYpaBHeHnue temioBoro Oamanca. [lnaBienne m oTBepaAeBaHNE KPUCTATUTMUECKUX BEIIECTB. Y JCIbHAsS
teriota TuiaBneHus. [lapooOpasoBanne u koHaeHcanus. Mcnapenune. Kumenue. YpaenpHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUSI OT aTMOC(EPHOTO TaBICHHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIUIMBaA. Y IeibHAs TEII0TA CTOPAHUS.

[Mpunnune! pabotel TernoBbix neurateneit KIIJI temmoBoro asurarens. TersioBele ABHTaTeNnud U
3alllUTa OKPYKAIOMIEH CpeIbl.

3aK0H COXpaHEHHs U MPEBPALCHUS SHEPTUU B TEIUIOBBIX MpOIECccax.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABHIKCHHS.

2. Hab6moaenne nuddysuu.

3. HaOmronenue siBneHN CMaYMBaHUS U KAaTUJUIAPHBIX SBJICHHM.



Habmroienue TemnoBoro pacivpeHus Ted.
V3MeHeHre naBlieHus Ta3a MPu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
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6. IlpaBuna u3mMepeHus: TeMIIEpPaTypHl.

7. Bwuasl Temnonepeaayu.

8. OxJaxJeHue npu COBEPIICHUU PaOOTHI.

9. HarpeBanue npu coBepiIeHUH PaOOThHI BHEIIHUMH CHUIIAMHU.

10. CpaBHeHue TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGmroneHue KuIeHus.

12. HaGnropeHue mOCTOSHCTBA TEMIIEPaTyphbl IIPHU IJIaBJICHUU.

13. Moaenu TeIIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomul u onsimol.

1.  OmnbIThl 1O OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSHKEHUSL.

2. OmbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB MIOBAPEHHON COJIU HIIK caxapa.

3. OnbIThI 10 HAOIIOACHUIO TETJIOBOTO PACIIUPEHUS TA30B, KUAKOCTEH U TBEPABIX Tell.

4. Ornpenenenne 1aBlIeHUs BO3Ayxa B OJJIOHE IINPULIA.

5.  OmnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JaBIICHHUS BO3AyXa OT €ro o0bEMa 1 HarpeBaHus UIu
OXJIQXKICHMUSI.

6. IIpoBepka rumoressl TMHEHHON 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

7. HaOnrogenue u3MeHEHUs] BHYTPEHHEH 3HEPrUM Tella B pe3ysbTare TeIuionepenayn U padoThl
BHEIIHUX CHUII.

8. MHccrnenoBanue siBIeHHS TETIOOOMEHA MPU CMEIIMBAHUH XOJIOHOW M TOPSIYEH BOIBI.

9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW TPH TEIIOOOMEHE C HarpeThiM
METAJUIMYECKUM IIUIHNHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. WccnenoBanue npoiecca UCIaApEHHUS.

12. Omnpenenenne OTHOCUTEILHON BIAKHOCTH BO3/yXa.

13. Omnpenenenue yaenbHON TEIIOTHI IJIABICHUS JIbA.

Pa3pesa 7. DiiekTpuyeckne 1 MATHUTHBIC SIBJICHHSA.

Onektpuzanus Ten. J{Ba poja dJIeKTpUUecKuX 3apsanoB. BzaumoneicTBue 3apsKeHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTB CHIIBI B3aUMOJIEUCTBUS 3apsKEHHBIX TEJ OT BEJTUYMHBI 3aps/IOB U PacCTOSHUS
MEXy TeJIaMu).

Onextpuueckoe 1mose. Hanpspk€HHOCTh  anekTpuueckoro mnonis. llpuHnun —cymepnosunuun
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenun snextpuyeckux 3apsiioB. DJIEMEHTApHBIN 3JieKTpuueckuid 3apsia. CTpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUUECKOTO TOKAa. VICTOUHMKM NOCTOSHHOTO
ToKa. [IefCTBUS 3EKTpUYECKOro ToKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKHI TOK B
KHUJKOCTAX U razax.

Onexrpuueckas Lenb. Cuna Toka. DnekTpuueckoe HampsbkeHue. CONpOTHUBIEHUE NPOBOIHUKA.
VYaenbHOE coONpoTHBIEHHE BemecTBa. 3akoH Owma st ydactka uenu. llocnenoBarenbHoe u
MapajuieJIbHOE COEIUHEHHUE TPOBOHHUKOB.

Pabota m MoOmIHOCTH 3JEKTpUYECKOTO TOKa. 3akoH JIkoyms—JleHna. DnekTpuueckue Ienu M
NOTPeOUTENH ICKTPUIECKOH sHEprun B ObITY. KOpOoTKOE 3aMbIKaHHE.

[TocrossHHBIE MarHUTHI. B3auMOJElCTBUE MOCTOAHHBIX MarHUTOB. MarHutHoe nojie. MarHutHoe
noJjie 3eMJId ¥ €ro 3HadeHue i xKu3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE MoJie 3JIEKTPUYECKOTO



ToKa. [IpruMeHeHue 31eKTpOMarHuTOB B TEXHUKE. J[efiCTBUE MArHUTHOTO MOJIsl HA TPOBOAHHUK C TOKOM.
DNeKTpoABUTATENIb IOCTOSSHHOTO ToKa. lMcronb3oBaHUWE BJIEKTPOJBHUrareieii B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apazes. SIBieHue AIEKTpOMarHUTHOW MHAYKIUU. [IpaBuno Jlenua. DiektporeHeparop.
CriocoObl MOMy4eHHs JIECKTPUUECKON IHEPruu. DIIEKTPOCTAHIUU Ha BO30OHOBIISIEMBIX MCTOYHHMKAX
SHEPTHUH.

Jemoncmpayuu.

CoNOR~LDdDPE
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25.

DJIeKTpHU3alus Tell.

JIBa pona ieKTpUUECKUX 3apsiIOB M B3aUMOJICHCTBUE 3apSHKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DneKTpocTaTUueCcKast UHIYKIIHSL.

3aKOH COXpaHEHMS ICKTPUUECKUX 3aPsJIOB.
[IpOBOHUKY U TUIJIECKTPUKHU.

MogenupoBaHue CUIOBBIX JTUHHUHI 3JIEKTPUUECKOTO MO,
HMcTouyHMKH TTOCTOSHHOT'O TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30BbIii pazpsa.

N3mepenne cuiibl TOKa aMIepMeTPOM.

N3MepeHne 371eKTpUYecKoro Harps»KeHUsT BOJIBTMETPOM.
Peocrar u marazuH COpOTUBIIEHUN.

. B3zaumoaencTBre IMOCTOIHHBIX MATHUTOB.
. MonenvupoBanre HEBO3MOKHOCTH Pa3/IeJICHUS TOJIFOCOB MArHUTA.

MonennpoBaHie€ MarHUTHBIX I1OJIEH TOCTOSTHHBIX MArHUTOB.
OmneiT Opcrena.

. MaruuTHoO€ 1moJje Toka. DJIeKTPOMAarHurT.
. JlelicTBME€ MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

ONEeKTPOABUTATEb TOCTOSIHHOTO TOKA.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OneiTel Dapanes.

3aBHUCHUMOCThH HaIrpaBJICHHUA HHAYKIIHOHHOT'O TOKa OT yCJ'IOBI/Iﬁ €Iro BOBHNKHOBCHHMUSI.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopmuvie pabomuvl u onvimol.

oW E

6.

OnbITHI 1O HAOIIOEHUIO SJIEKTPU3ALUHU TeJl HHAYKLIHEH U PU COTPUKOCHOBEHUU.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDIIEKTPUKH.

CO6opxka u mpoBepka paboThl AMEKTPUUECKON 1IEMH MOCTOSIHHOTO TOKa.

M3MepeHue U peryJIMpoBaHNUE CUIIbI TOKA.

W3mepenue u peryinpoBaHue HapsKEHNUS.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKa, HAYLIETO 4Yepe3 pe3UCTOp, OT COMPOTHBICHUS

pe3ucTopa M HaNpPSHKEHUs Ha PE3UCTOPE.

7.

OHBITI:I, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD SJICKTPUUICCKOT'O COITPOTUBJICHHUA TPOBOAHHKA OT €TI0

JAJWHBI, IUTOMAAW ITOIIEPEYHOI'0 CCYHCHNA U MaTCpHrajia.

8.

[IpoBepka mpaBuiIa CIOKEHUS HANPSHKEHUH TPU MOCIEAOBATEILHOM COEAMHEHHUU JIBYX

PE3HCTOPOB.

9.

10.

[TpoBepka mpaBuIiIa Uit CHIIBI TOKA MIPU NApaJICIbHOM COSIMHEHUH PE3UCTOPOB.
Onpenenerne padOTHI AIEKTPHUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.



11. OmpeneneHne MOITHOCTHU 3JEKTPHYECKOTO TOKA, BBACIIEMON Ha PE3UCTOPE.

12. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HaNpsHKEHUS Ha HEll.

13. Omnpenenenne KII1J1 narpeBares.

14. VccnepoBaHne MarHUTHOTO B3aUMOJAEHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. M3ydeHre MarHUTHOTO IOJISl IOCTOSTHHBIX MarHUTOB MIPU MX OOBEIUHEHUH U Pa3/ICICHHUH.

16. HccnenoBaHue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnsITHl, IEMOHCTPUPYIOIINE 3aBUCIMOCTD CHJIbI B3aMMO/ICHCTBHSI KATYIIIKM C TOKOM M MarHuTa
OT CHJIBI TOKA M HAIPaBJICHHUS TOKA B KaTyIIKE.

18. M3yueHue nefCTBUS MarHUTHOTO IOJISl HA IPOBOJTHHUK C TOKOM.

19. KonctpyupoBaHue U U3y4eHue pabOThl JIEKTPOIBUTATEIS.

20. Uzmepenue KIIJ] anexkTpoaBUraTeIbHON YCTAHOBKHU.

21. OnbIThl O UCCIIEAOBAHUIO SBJICHUS JIEKTPOMArHUTHOW MHIYKLUHU: UCCIIE0BAaHNE U3MEHEHUI
3HAYEHHS U HAIPaBJICHHUS MHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe JBukeHue. MarepuanpHas Touka. Cucrema orcuyéra. OTHOCHUTENBHOCTh
MEXaHMYECKOro  JBWKEHMA. PaBHOMepHOe  npsMonuHenHoe — ABumkeHue.  HepaBHoMepHoe
npsAMoNIMHEHOe JBUKeHUEe. CpeHsAs U MTHOBEHHAs1 CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE psiMoinHeHoe BrxeHne. CoboHoe najgenue. OnbiThl ["anunes.

PaBHOMepHOE nBMkeHHE MO OKpY>KHOCTH. [lepuon u wactora obpareHus. JIuHeitHas U yrioBas
ckopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

IlepBbii 3akoH Hbrorona. Broponn 3akoH Hserorona. Tperuii 3akoH Herorona. IIpuninun
CYIEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Cuiia TPEHUS CKOJIBKEHHUSI, CUJIa TPEHUS TTOKOS, IpyTre
BU/IbI TPEHHUSL.

Cuna TSDKECTHM M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEeHHE CBOOOAHOro mnajaeHus. [IBmkeHue
a”eT Bokpyr Comnnua. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHoBecue matepuanibHONW TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec tena. MI3menenne umnynsca. mnynsc cuisl. 3aKkOH COXpaHEHUs UMITylbca. PeakTuBHOE
JBUYKEHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa cuil TsKecTH, ynpyroctu, TpeHus. CBs3b 3HEPTUu U
pabotel. IloTeHuunanbHas sHeprus Tena, MOJAHATOrO HaJ IMOBEPXHOCThIO 3emud. lloTeHinumanbHas
JHEprus cxkaTol NpyxkuHbl. KuHermueckass sHeprus. Teopema O KHUHETHYECKOM DSHEPruu. 3aKoH
COXpaHEHUs1 MEXaHUYECKON YHEPIHUN.

Hemoncmpayuu.

1. HaGmroneHne MEXaHMYECKOTO JBHKEHUS Tella OTHOCUTENBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHHe IyTell ¥ TPACKTOPUN JABMXKEHUS OJJHOTO M TOTO )K€ TeJla OTHOCUTENIBHO Pa3HBIX Tel
oTcuéra.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSIMOIMHEHHOTO ABHKEHUS.

4. HccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO TBUKEHHUSI.

5. HabmoneHnue nBMXeHHS Tela IO OKPYKHOCTH.

6. HabnroneHne MeXaHUUYECKUX SIBICHUH, IPOUCXOAINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIIbHO KaONHETa (QU3HKH.



7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MacChl TeJla M ICUCTBYIONIECH Ha HETO CHJIBI.

8. HabmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBHH Tell.

9. MU3menenwue Beca Tena Npu yCKOPEHHOM JBHKEHHH.

10. Ilepemaua ummynbca MpU B3aUMOICUCTBUU TEJL.

11. IIpeoOGpa3oBaHus SHEPTUH MPU B3aUMOACHCTBUHU TEI.

12. CoxpaHenue UMITyJIbCa IPU HEYIPYTOM B3aMMOICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHu a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroneHne peakKTUBHOTO ABUKCHUS.

15. CoxpaHeHue MEXaHUYECKOM SHEPTruu Ipy CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU NPU JBUKCHHUHU TEJIa MO JCHCTBHEM MIPYKUHBIL.

Jlabopamopuvie pabomul u onsimol.

1. KoHncrpyupoBanue TpakTa Ijs pa3roHa U JajbHEeHIero paBHOMEPHOTO JIBIKEHUS [IapUKa UITU
TEJEKKH.

2. OmnpeneneHne CpeaHE CKOPOCTH CKOJBKEHHUS OpycKa WM JBMD)KEHUS IIapUKa MO HAKJIOHHOM
IJIOCKOCTH.

3. Omnpexnenenue yCKOpeHHs Teja MPU paBHOYCKOPEHHOM JBUKEHHUHU 110 HAKIIOHHOW TJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IYTH OT BpPEMEHH IpU PaBHOYCKOPEHHOM JBHXKEHHH 0e3
Ha4aJbHOW CKOPOCTH.

5. [IlpoBepka rHMOTE3BI: €CIIU NMPU PAaBHOYCKOPEHHOM JBWKEHUM 0€3 Ha4albHOW CKOPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOILIUE MMPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHUS OT CUITI HOPMaJIbHOTO JaBICHHUS.

7. Omnpenenenue kKodPpuIMeHTa TPESHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JIBIKEHUU Teja MO TOPU30HTAIBHON
MMOBEPXHOCTH.

10. OmpeneneHue pabOTHI CHIIBI YIIPYTOCTH TIPH MOABEME TPy3a C HCITOIH30BAaHUEM HETIOIBIKHOTO
U TIOJBMKHOT'O OJIOKOB.

11. M3yueHue 3aK0HA COXpAHEHUS YHEPTHUU.

Pa3znen 9. Mexanuyeckne KoJjie0aHUs U BOJHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHU: EpUOJI, YaCTOTa, aMILIUTY/1a.
Matemaruueckuil U Npy>KUHHBIN MasTHUKY. [IpeBpalieHre sHeprun npu KosiaedaTeIbHOM JABHKEHUU.

3aryxaromue konebanus. BeiHyX1eHHbIe Konebanus. Pesonanc. Mexanndeckue BosHbL. CBOHCTBA
MEXaHW4YeCKUX BOJH. I[lpomonbHBIE W TONEpeyYHble BOJHBL. J[IMHA BOJHBI M CKOPOCTh €&
pacnpocTpaHeHusl. MexaHN4ecKHe BOJIHbBI B TBEPJOM Teje, CEHCMUYECKHE BOJIHBI.

3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHbpa3Byk u yabTpa3ByK.

Jemoncmpayuu.
Habmronenue xoneGanuii Ten Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Hab6nronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.
PacrnipocTpanenue mpo0abHBIX U MMONIEPEYHBIX BOJIH (HA MOJIEIH).
HabnroneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUI PE30HAHC.
Jlabopamopuusie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U TIEPHOA KOJIEOAHUN MATEMATHYECKOTO MAsITHHKA.
2. Ompepnenenue 4acTOTHI U MEPUOJIA KOJICOAHUH MPYKUHHOTO MasTHUKA.
3. MHccnenoBanue 3aBUCMMOCTH Tepr0/1a KOJIeOaHH OIBEIICHHOTO K HUTH Tpy3a OT AJIMHBI HUTH.

ok wbnE



4. UccnenoBaHue 3aBUCUMOCTH Mepro/ia KoneOaHul Npy>KMHHOTO MasTHUKA OT Macchl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH ME€pHOa KOJICOAHUH Ipy3a, MOJABELIICHHOTO K HUTH, OT Macchl rpysa.
6. OmnbITel, AEMOHCTPUPYIOIINE 3aBHCHMOCTH MEpHOJa KOJICOAHUN MPYKUHHOTO MasiTHUKA OT
MAaccChl Ipy3a U KECTKOCTH MPY>KUHBL.
7. VI3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/IeHUsI.
Pa3nen 10. D1eKTPOMATHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE T0JIe. DIeKTPOMAarHuTHbIC BOJIHBI. CBOKCTBA 3IEKTPOMArHuTHBIX BoyH. [1Ikana
ANEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3JI€KTPOMAarHUTHBIX BOJIH JUIS COTOBOI CBSI3U.
DnexTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopuuvie pabomot u onvimel.
1. U3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOLIbI0 MOOUIIBHOTO TeNe(poHa.
Pasnen 11. CBeToBbIe IBJIEHUS.
JlyyeBas monenb cBera. Mcrounuku cpera. lIpsmonuneiiHoe pacnpocTpaHeHue cBeTa. 3aTMEHHS
Connua u Jlyasl. Otpaxenue cera. [lnockoe 3epkaiio. 3aKkoH OTpa>KeHUs CBETA.
[Ipenomiienne cBeta. 3akoH IpesnomiieHUs cBera. [lonHOe BHYTpEeHHEE OTpaK€HUE CBETa.
Vcnonp30BaHue MOHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOAX.
JIunza. Xox mydeii B nuH3ze. OnTrueckas cuctema ¢oToanmnapara, MUKpOCKONa U Teneckona. a3
KaK OINTUYecKas cucTeMa. biM3opykocTs U 1ambHO30PKOCTb.
Paznoxxenne Oenoro csera B crekTtp. OneiTel HpeloToHa. CrojkeHue CHEKTpaJIbHBIX IIBETOB.
Jucnepcus caera.
Jemoncmpayuu.
[TpstMonMHEHOE pacipoCTpaHEeHHE CBETA.
OTtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBeTa.
OnTH4eckuii CBEeTOBO/I.
Xon tydeit B coOuparoiei JTuH3e.
XoJ Ty4deil B pacCenBarOIIEH JIMH3E.
[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun pevictBus oToamnmnapara, MUKPOCKOIa U TEIECKOTA.
10. Mogens riasa.
11. PasnokeHue 6em0ro cBeTa B CIEKTP.
12. Tlomydenue 6enoro cBeta MpH CIOKEHUU CBETAa PAa3HBIX I[BETOB.
Jlabopamopuvie padbomul u onvimol.
1. MHccnenoBanue 3aBUCMMOCTH yTila OTPa)K€HUSI CBETOBOT'O JIy4a OT yIjia MaJeHusl.
2. Uzydenme xapakTEpUCTHK H300paXeHHUs TPEMETa B IIIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCHMOCTH yTiia MPEIOMIICHHSI CBETOBOTO Jy4ya OT YIJia MajgeHus Ha TPaHUIe

CoNOR~LDdDPE

«BO3IYX—CTEKIIO.
4. TlonyueHnue n300pakeHHM C ITOMOIIBIO COOMPAOIICH JTUH3HI.
5. Omnpenenenne POKyCHOTO PACCTOSIHUS U ONITHYECKOM CHIIBI COOMpPAIOIIEH JTMH3HI.
6. OnbITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CHIEKTP.
7. OmbITHI IO BOCIIPHUATHIO IIBETA MPEIMETOB MPU UX HAOIIOICHUH Yepe3 IIBETOBBIC (PUIIBTPHL.



Pa3nen 12. KBanTOBBIC AABJICHUS.

OmnbiTel Pesepdopna m mmanerapHas mozens aroma. Moxens atoma bopa. Hcmyckanwe u
IIOTJIOIIEHHUE CBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Asba, Oera- W ramma-usnydeHus. CTpoeHue atoMHoOro siapa. Hykionnas
MozeNlb aToMHOro siapa. M3otonsl. PagnoaktuBHble npeBpamienud. [lepuon monypacnaga aTOMHBIX
anep.

SAnepHble peakiny. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAacCCOBOT'O YHCEIl. DHEPTHUs CBS3M aTOMHBIX
snep. CBsi3b Macchl M 3Hepruu. Peakiuu cunrtesa u aenenus auep. Merounnku sueprun ConaHua u 3BE37.

AnepHas sHepreTuka. JleicTBUS paAOaKTUBHBIX U3JIy4€HUI Ha )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CreKTpbl U3J1y4€HUs U TIOTJIOLICHHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnexTp Bopopo/a.

Habmonenue tpeko B kamepe BusbcoHa.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYUEHU.

Perucrparus uznydeHusi pUupoOAHbBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopuusie pabomot u onvimel.

1. HalGnroneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3IyUEHHUS.

2. HccnemoBaHue TPEKOB: H3MEPEHHUE SHEPTHH YACTHUIILI TIO TOPMO3HOMY ITyTH (110 hoTorpadusim).

3. MH3mepenwne paamoakTHBHOTO (POHA.

IToBTOpPHTE/IBLHO-00001IAKO NI MOLYTb.

[ToBTOpHUTENBHO-0000IIAONINIT  MOAYAh MPETHA3HAUYEH JUIA CHUCTEMaTH3aluu W 0000IIeHus
MIPEIMETHOTO COJAEPKAHMUSI U ONbITA JIEATEIbHOCTH, NMPUOOPETEHHOIO NPU H3YYEHUU BCEro Kypca
¢u3uky, a Takxke A MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 5K3aMEHY IO (U3MKE JUIs
o0yyaromuxcs, BEIOpPaBIIMX 3TOT y4eOHBIH MpeaMeT.

[Ipy M3y4eHHH AAHHOTO MOAYJS PealM3ylTCS M CHUCTEMATH3UPYIOTCS BUABI JAESITEIBbHOCTH, Ha
OCHOBE KOTOpBIX O0OECIEUYMBAETCsSl JIOCTH)KEHUE IMPEIMETHBIX W METalpeIMETHBIX IUIaHUPYEMBIX
pe3yabTaToB 00ydeHus, (HOpMHUpPYeTCs €CTeCTBEHHOHay4Has TI'PaMOTHOCTh: OCBOEHHE Hay4YHBIX
METO/IOB UCCIIEZIOBAHUS SBJICHUN MPUPOIBbl U TEXHUKH, OBJIAICHUE YMEHUSIMUA OOBSACHAThH (PU3NYECKHE
SBJIGHUS, TPUMEHSSl TOJy4YeHHbIE 3HaHMs, peliarh 3a7adyd, B TOM 4HCIE KauyeCTBEHHbIE H
SKCIIEpUMEHTaJIbHBIE.

[IpyHIMNHATBHO JEATENBHOCTHBI XapakTep AAHHOIO pas3jeia pealnu3yercs 3a C4€T TOro, 4To
o0yyJaromuecst BHIIOJIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIpe/Iaraercs:

Ha OCHOBE IMOJIyYEHHBIX 3HAHHWM pacro3HaBaTh M HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY>Karolllel MpUpo/ie U OBCETHEBHOM KU3HU;

UCIOJIb30BATh HayYHbIE METO/IbI HCCIIEIOBaHUS (PU3UUECKUX SBJICHUH, B TOM YHCIE I POBEPKU
TUIOTE3 U TIOJyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HayuyHble OCHOBbI Haubojiee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTUH,
HampuMep, MPaKTUYECKOTO0 HCIOJb30BaHUS DPA3JIMYHBIX MCTOYHHUKOB HSHEPrUM HAa OCHOBE 3aKOHA

ok wnE

MMpeBpalIiCHUA U COXpPAaHCHU BCCX U3BCCTHBIX BUJAOB SHCPTHUU.



IINTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMSA TPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

W3yuenne ¢Gu3MKM Ha ypOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs HANpaBIEHO HA JIOCTHXKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

B pesynbrare m3ydenus (U3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus y 0Oydaromierocs
OyayT c(hopMUpPOBaHbI CIAECAYIOIINE INYHOCTHBIE PE3Y/IbTAThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

e [ mposiBleHHE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (PH3UUECKOM
HayKH;

e [J HEHHOCTHOE OTHOIICHHUE K IOCTHKECHUSAM POCCUHCKUX YUEHBIX-(DU3HKOB;

e 2) rpa’KAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e [] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX M ITUYECKHX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TIOCTHKECHUN (PU3UKH;

e [] 0cO3HaHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JESATEIILHOCTH YUYEHOT0;

e 3)3CcTeTHYecKOro BOCIMTAHMSI:

e [] BoCHpHATHE 3CTETMYECKMX KauecTB (hpu3Myeckod HayKu: €€ TapMOHMYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'O MO3HAHMS:

e [] oco3HaHMe LIEHHOCTH (pU3MYECKOW HAyKHM KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAOLIECH KYJIbTYPBI;

e [] pa3BuTHE HAy4YHOI JTH0O03HATENILHOCTH, HHTEpECA K UCCIIE0BATENLCKON eI TeIbHOCTH;

e 5) ¢popmupoBaHHs KyJbTYPhI 310POBbSI H IMOILHOHAJIBHOIO 0J1ar0NOJIyYHA:

e [] oco3HaHME LIEHHOCTU 0€30IacHOro o0pas3a *KHU3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MHUPE,
BaXHOCTH IpaBUJI O€30IaCHOTO MOBEICHHSI Ha TPAHCIIOPTE, HA 1I0pOrax, ¢ HIEKTPUYECKUM U TEIIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBUSX;

e [J chopMHpOBaHHOCTH HaBbIKa pedaeKcHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO XKe
IpaBa y Apyroro 4eiaoBeKa;

e 6) TPYZ0OBOIO BOCIIHTAHMA:

e [] akTMBHOE y4yacTue B pEIIEHHH MPAaKTUYECKHX 33a/1a4 (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpraHM3allu, Topojaa, Kpas) TEXHOJOTUYECKOW M COLMaIbHOW HANpaBIE€HHOCTH, TPEOYIOIIHUX B TOM
yucie U PU3nUecKnX 3HaAHUMH;

e [ uHTepec K MPaKTHYECKOMY U3YUYEHUIO podeccuii, CBI3aHHbIX C (PU3UKOM;

e 7) 3K0JIOTHYEeCKOI0 BOCIIUTAHUS:

e [] opueHTauus Ha NpUMEHEHUE (HU3MUECKUX 3HAHUU JJIs pelIeHus 33had B O0JIACTH
OKpY)KaIOIlel Cpelbl, IUIAHUPOBAHMUS IOCTYNKOB M OLEHKHM HMX BO3MOXKHBIX IOCIEACTBUN s
OKpY>Karollen Cpeibl;

e [J] oco3HaHMe INI00ATBHOrO XapakTepa SKOJOTHUECKUX MPOoOIeM U IMyTel uxX perieHus;

e §8) azanTanuy K H3MEHSIIOIIUMCS YCJIOBHSIM COLMATBbHON U MPHPOIHOM Cpeabl:

e [] moTpeOHOCTH BO B3aMMOJICHCTBUU MIPU BBINOJIHEHUH UCCIIETOBAaHHUNA U TIPOEKTOB (PU3UIECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUAM JIPYTHX;

e [] NIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO 1€ATEIbHOCTD;

e [J morpeGHOCTH B (POPMUPOBAHNYU HOBBIX 3HAHUI1, B TOM 4Hciie HOPMYTUPOBATh UEH, TOHATHUS,
TUIIOTE3BI O PU3NYECKUX OOBEKTaX U SIBICHUSIX;



e [] ocozHaHme NePUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (PU3HUKHY;

e [J ruTaHUpOBaHME CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

e [J cTpemyieHHE aHAJIM3UPOBAThH U BBIABISATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U IKOHOMHKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e [] OmEHKa CBOMX JEHCTBUM C Yy4E€TOM BIMSHHUS HA OKPYKAIOLIYIO CpEly, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus mporpaMMbl mo (U3MKe Ha YPOBHE OCHOBHOIO OOHIEro 0Opa3oBaHUsS Y
oOyuatomerocsi  OyayT  cGopMUpOBaHBI  MeTanpeaMeTHbIe  Pe3yJabTaThl,  BKIIOYAIOIINE
MO3HABATEIbHBIC YHUBEPCAIbHbIC ydeOHbIE NEHCTBHS, KOMMYHUKATUBHBIC YHHBEPCAIbHBIC YICOHBIE
NeNCTBUS, PETYJIATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

ITo3HaBaTeIbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruyeckue geiicTBUA:

®  BBIABIIITH M XapaKTEPU30BaTh CyNIECTBEHHBIC IIPU3HAKNA OOHEKTOB (SIBJICHHIA);

®  YCTaHABJIMBATh CYIIECTBEHHBbIH NpPU3HAK KJIACCU(PUKAIMK, OCHOBAHUSA JUId OOOOLIEHUS H
CpaBHEHWS,

®  BBIIBIATH 3aKOHOMEPHOCTH M NPOTUBOPEUMsT B paccMaTpuBaeMbIX (akTax, JaHHBIX H
HAOJIOACHUSAX, OTHOCAIINXCS K (PH3HUUECKUM SIBIICHUSIM;

®  BBIABIISITH MPHYUHHO-CIICJICTBEHHBIE CBS3H TPU M3YYCHUH (PU3MUYECKUX SIBICHUH U MPOIECCOB,
JeNaTh BBIBOJABI C HWCIOJB30BAHWEM JIEIYKTHBHBIX M HWHIYKTHBHBIX YMO3aKIIOYCHHUH, BBIIBUTATH
TUIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJTMYNH;

®  CaMOCTOSITENbHO BbIOMpaTh crnoco0 pemieHust y4eOHOM (¢u3nyeckoil 3aaauu (CpaBHEHUE
HECKOJIbKUX BapHAaHTOB peIlIeHMs, BbIOOp Hauboyiee MOAXOMAMIEr0 € YYETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1eiicTBUS:

®  HCIMOJB30BaTh BOIPOCH! KAaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;

® [POBOJUTH IO CAMOCTOSATENBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIN (pu3nuecKkuii
HKCIIEPUMEHT, HEOOIBIIIOE NCCIIeIOBAaHIE (DU3HMUECKOTO SBICHUS;

e OlIEHMBaThb Ha MPUMEHHUMOCTb M JOCTOBEPHOCTb MH(OpMAIMIO, TONYyYEHHYI0 B XOe
WCCIICIOBAHHSI WITH SKCTICPUMEHTA,;

®  CaMOCTOSTeNbHO (hOpMyTUpoBaTh OOOOIIEHHS M BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOTO
HaOJIOICHNS, OTIBITA, UCCIICTOBAHMS,

® [POTHO3UPOBATH BO3MOXHOE JalbHEiIIee pa3BUTHE (PU3MUYECKUX TIPOIECCOB, a TaKKe
BBIJIBUTATH TPEATIOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

®  NIPUMEHATH Pa3IM4YHbIE METO/bI, MHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpe MH(OpMaIuu
WIN JAHHBIX ¢ YY4ETOM MPEATIOKEHHON yueOHOH (pu3nuecKoii 3ajauu;

®  aHATU3UPOBATh, CUCTEMATU3HPOBATH U MHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BUIOB U
(dbopM mpeIcTaBICHHUS,



®  CaMOCTOSITENIFHO  BBIOMpATh ONTUMAIBHYIO (OpMYy TpeACTaBIeHUS HHGOPMAIMU U
WUTIOCTPUPOBATh peEIlacMble 3314l HECIOKHBIMH CXEMaMH, TUarpaMMaMH, WHON rpadukoil u ux
KOMOUWHAITHSIMH.

KoMMmyHHKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE TeliCTBUS:

e B XoJe 0OcyxkIeHuss y4eOHOTO Marepuala, pPe3yabTaToB JIA0OPATOPHBIX PadOT W MPOEKTOB
3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI U BBICKA3bIBATh WJCH, HAIICIICHHBIC HAa PEIICHUE
3a]]auu 1 MoIIepKaHue 01aroxenaTeIbHOCTH OOIICHHS,

®  COIIOCTaBJATH CBOM CYXICHUS C CYKICHHSIMH APYTrUX YYAaCTHHKOB AMAJIOra, OOHApyKUBaTh
pas3MyKe U CXOJICTBO MO3HIINH;

®  BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e nyOJMYHO TPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (DPU3MYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

® TIOHMMaThb W UCIMOJB30BaTh NPEUMYIIECTBA KOMAHJHOM M WHAWBUIYAIBHOW pabOTHI MpH
peleHIH KOHKPETHOW (DPU3NYECKO MTPOOIIEMBI;

® [PUHUMATH IEJIM COBMECTHOW JEATEIBHOCTH, OPTaHU30BHIBATh JACHCTBUS MO €€ JOCTHKCHHIO:
pacrpenenaTh poyid, 00CYXIaTh MPOLECCHl M PEe3yJIbTaThl COBMECTHOM pabOThI, 0000IaTh MHEHHUS
HECKOIBKHX JIIOJICH;

®  BBINOJIHATH CBOKO YaCTh Pa0OTHI, IOCTUTAsE KAYECTBEHHOTO PE3YJIbTaTa 10 CBOEMY HAIIPABICHHIO
¥ KOOPJIUHHPYSI CBOU JACUCTBUS C JPYTUMH YWICHAMH KOMaH]IbI;

e OIICHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMW MPOAYKT IO KPUTEPHUSAM, CaAMOCTOSATEIHLHO
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranu3anmusi:

®  BBIABIATH NPOOJEMBl B JKU3HEHHBIX W YUEOHBIX CUTYaIMsX, TPEOYIOUIMX Ui peleHHs
(bu3NYeCKUX 3HAHUI;

®  OpHEHTUPOBATHCS B PA3NUYHBIX MOAXO0JAX MPUHATHSA pelleHuil (MHIUBUIyaIbHOE, IPUHATHE
pellieHus B IpymIe, IPUHITHE PEelIeHUH TPyIIoi);

®  CaMOCTOSITENBHO COCTABIISITh AITOPUTM peIIeHUs PU3NUECKON 3a]1aui WU TIJIaHA UCCIIETOBaHUS
C Y4€TOM HMMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBATh MpeJiaracMbie
BapHaHTbI PELICHUII;

e  JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

e  J1aBaTh a/ICKBAaTHYIO OIIEHKY CUTYallUM U IpejiaraTh MiaH e€ U3MEHEeHMUS,;

e  00BACHATH NPUYUHBI JOCTHXKEHUS (HETOCTHIKEHUS ) PE3YJIbTaTOB JEATEIbHOCTH, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh (B TOM 4YHCIIE€ B XOJ BBINOJIHEHUS (U3UYECKOTO
UCCIIC/IOBAaHUSI WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHUBIIMXCS CHTYalUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

®  OLCHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSAM;

® CTaBUThH ceOsl HA MECTO JPYroro 4YeloBeKa B XOJE CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYToro;

®  [pU3HABaTh CBOE MPABO Ha OMIMOKY MPH PElIeHNH GU3NUECKUX 33/1a4 MU B YTBEPKICHUAX HA
Hay4yHbIE TEMBI U TAKOE K€ MPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOyueHust B 7 Kjacce IpeIMETHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE JOJDKHBI OTpa)xaThb
C(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCSA YMEHUI:

®  WCMOJNB30BaTh MOHATHSA: (U3NYECKHE M XMMHUYECKHE SIBJICHUS, HAONIOJCHHE, DKCIICPHUMEHT,
MO/IeJIb, TUTIIOTE3a, €AMHUIBI (PU3UUECKUX BEJINYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEIeCTBA
(TBEpHOE, XKHIKOE, Ta3000pa3HOE), MEXAHUYECKOe JBMKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPaeKTOpHs, paBHOJACHCTBYyIOIIas cuia, aedopmarus (ympyras, IUIACTHYECKas),
HEBECOMOCTh, COOOIAIOIINECS COCYIbI;

e paznuuath sBieHHS (nuQy3us, TEMIOBOE MABIKEHHE YAaCTHIl BEIIECTBAa, PAaBHOMEPHOE
JBMD)KEHUE, HEPAaBHOMEPHOE JABMKEHHE, UHEPLUs, B3aUMOJECHCTBHE Tell, paBHOBECHE TBEPABIX Tel C
3aKpEeIUIEHHON OCBhIO BpallleHHs, Nepefaya AaBieHHsl TBEPAbIMU TeJIaMH, JKUAKOCTIMH M ra3aMH,
aTMoc(epHOe NaBiieHUE, IUIaBaHWE TeJl, MPEBpallleHuss MEXaHWYECKOW 3HEPruM) MO OMUCAHUI0 UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBIIEHUE;

®  pPAacmo3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3UYECKUX SIBICHUN B OKPYKAIOLIEM MHpPE, B TOM
yrcie (U3NYECKHe SBJICHUS B IPUPOJIE: MPUMEPHI JBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKUBOU U
HEeXXHBOH mpupoe, 1eiicTBUEe CUibl TPEHUs B IPUPOJE U TEXHUKE, BIMSHUE aTMOC(HEPHOro AaBJIEHUS
Ha XMBOW OpraHM3M, IUIaBaHHUE PbIO, PbIUaru B TEJE YEIOBEKa, IPU 3TOM IEPEeBOJIUTH IPAKTUYECKYIO
3ajady B yueOHYIO, BEICTISTH CYIIECTBEHHBIC CBOWCTBA (MIPU3HAKH) (PU3UIECKUX SBIICHHIA;

® ONUCBHIBaTh H3y4YCHHbIE CBOICTBa Tel M (U3UUECKUE SBJICHUS, HCHOJIb3yd (U3NUECKHe
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BpeMs, MyTh, CKOPOCTb, CPENHSAS CKOPOCTh, CHJA
YIPYrocTH, CUJIA TSDKECTH, BEC Tella, CUIa TPEHUs, JaBileHue (TBEPAOro Tesa, JKUAKOCTH, rasa),
BBITJIKUBAIOIIAs CUJIa, MEXaHWYecKask paboTa, MOLTHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOO(PPUIIMEHT
MOJIE3HOTO JECWCTBUSI MEXaHW3MOB, KHHETHYECKas W IOTEHLHUAIbHAs DSHEPrusi), HpU OIMUCAHUHU
MIPaBWJIbHO TPAKTOBaTh (PU3NYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHMS] U €IUHUIIbI
(U3NYECKUX BETUYHH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMU
BEJIMYMHAMH, CTPOUTH Ipa)uKH U3yUYEHHBIX 3aBUCUMOCTEHN (PU3HUECKUX BEIUYHH;

®  XapaKTepu3OBaTh CBOMCTBa TeJ, (U3NYECKUE SIBICHMS M IPOLECCHI, MCIONb3ysd IpaBuiIa
CIIO’)KEHHsI CWJI (BJIOJIb OAHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NMpaBHIIO
paBHOBecHsl phluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHMUs] MEXaHMYeCKOM
SHEpPTUH, MPH 3TOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA M 3alMCHIBaTh €r0 MaTeMaTHYeCcKoe
BBIPAXECHHUE;

e 00BACHATH (U3NYECKUE SBJICHUS, MPOLIECCHl M CBOMICTBa Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyallull IPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH IPUUMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH 00BsACHEHHE U3 1—2 JOrMYecKHX IIAroB ¢ Onopoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3NYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemath pacuéTHBIE 3a7aud B 1—2 neicTBUS, UCHOIB3Yys 3aKOHBI U (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nyueckue BeNWYMHBI: HAa OCHOBE AaHalM3a YCJIOBHS 3aJauMd 3allUChIBaTh KpaTKOE YCIOBHE,
MOJICTaBIATh (U3UYECKUE BEIMYMHBI B (DOPMYNBI UM MPOBOAUTH PAcUEThl, HAXOJIUTH CIpPABOYHBIE
JaHHbIe, HEOOXOUMBbIE Il pEeIleHUs 3a]ad, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOH (hu3ndeckoi
BEJIMYMHBI;

®  pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PELIMTH NMPH MOMOIIM (PU3UYECKHX METOJIOB, B
ONHMCAaHUU MCCIENOBAaHUS BBIICIATH IIPOBEPSAEMOE IPEANOJIOKEHNUE (TUIOTE3Y), pa3nIuyaTh U
MHTEPIPETHUPOBATh MTOJYyYCHHBIH pe3yabTaT, HaXOAUTh OLIMOKH B XOJI€ OIBITA, J1€JIaTh BBIBOABI 10 €ro
pe3yibTaram;



® TIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WIM (PU3UUYECKUX CBOWCTB TEI:
(bopMynMpOBaTh IpOBEpPsAEMbIE IMPEANOJIIOKEHUS, COOUpAaTh YCTAaHOBKY M3 IMPEAJIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH X0/ OIBITa M POPMYIUPOBATH BHIBOJIBL;

®  BBHINOJHATH IPSAMBbIE H3MEPEHUS PACCTOSHUS, BPEMEHM, Macchl Tena, 00béMa, CUIIbI U
TEeMIepaTypbl C HCIOJb30BAaHMEM AaHAJOTOBBIX W IU(POBBIX NPHOOPOB, 3aNUCHIBATH IOKA3aHUSA
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHUI;

® [POBOIUTH HCCIEJOBAHWE 3aBUCUMOCTH OIHOH (U3UYECKOH BEITMYMHBI OT JPYroil c
HCII0JIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHIKYILETOCs T€Ia OT BpEMEH!U
JBYDKEHUS TeJla, CUJIbI TPEHUs CKOJIBKEHMs OT Beca Tejla, KauecTBa 0OpabOTKHM IMOBEPXHOCTEH Tell U
HE3aBHCHUMOCTH CUJIBI TPEHUS OT IUIOINAAU CONPHUKOCHOBEHUS TE€J, CHJIBl YIPYIOCTH OT YAJWUHEHUS
MPY>KUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U OT TUIOTHOCTH JKUIKOCTH, €
HE3aBHCUMOCTH OT IUIOTHOCTH TeJla, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJO, YCIOBHUM IJIaBaHUS
TeJl, yCJIOBUN paBHOBECHs pblyara 1 OJ0KOB), y4aCTBOBATh B IUIAHUPOBAHUM YU4E€OHOI'O MCCIIEOBaHUS,
coOMpaTh YCTAaHOBKY M BBINOJHATh W3MEPEHUs, CleAys MNPEeIIOKEHHOMY IIIaHy, (UKCUPOBATh
pe3yabTaThl TOJXYYEHHOW 3aBUCHMOCTH (PH3MYECKUX BEIMYMH B BUJAE TNPEAJIOKCHHBIX TaOIUI U
rpauKoB, JeJ1aTh BBIBO/BI [10 pE3yJIbTaTaM UCCIEIOBAHNUS;

® TPOBOJIUTH KOCBEHHBIC M3MEPEHHS (PM3MUECKUX BEIUYMH (IUNIOTHOCTH BEUIECTBA KUJIKOCTH H
TBEPAOrO TeJla, CUJIa TPEHUS CKOJIbKECHHUS, 1aBJICHUE BO3lyXa, BEITAJIKMBAOIIAs CHJIA, JCHCTBYIOIIAs Ha
HOTPYXEHHOE B JKUAKOCTh TEJO0, KO3(Y(UIUEHT MOJIE3HOr0 JASUCTBHS MPOCTHIX MEXAHU3MOB), CIEAYs
MPEUIOKEHHONW HHCTPYKIIUH: TIPH BHITIOJIHEHIUH U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYEHUE UCKOMOM BEIIMYHHBIL;

e colOuojaTh MpaBuia TEXHUKH O€30MIaCHOCTH IIPU paboTe ¢ 1abopaTopHBIM 000pYJOBAHUEM;

e  yKa3blBaTh NPUHIMIBI J€HCTBUA NMPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOLIAIOUINeCs] COCyAbl, OapoMeTp, pbluar, MOJABMKHBIM M HEMOJBUXHBINA OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;

®  XapaKTepu30BaTh MPUHIMIMBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOM Ha MX OMHMCAHMA (B TOM 4HMCIE: MOALIMIHUKU, YCTPOICTBO BOAONPOBOAA, MMAPABIMYECKUN
Ipecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), MCIOJIb3ysl 3HaHMS O CBOMCTBax
¢bu3nUecKux sIBICHUH 1 HEOOX0qUMBble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

®  [PUBOAUTH NMpPUMEpPHI (HAXOIUTh MH(POPMALIUIO O MPUMEpPax) MPAKTHUECKOTO HMCIIOJIb30BAHMS
(bu3NyecKux 3HAHUNA B MOBCEAHEBHOW JKM3HM IJis oOecrieueHus: 0e30MacHOCTH MpHU OOpalleHHH C
npubopaMd M TEXHUYECKHMMH YCTPOMCTBAMH, COXPAaHEHMsI 3J0pOBbsi U COOJIOJEHHUS HOPM
JKOJIOTUYECKOIO MTOBEJCHUS B OKPYKAIOIIEH Cpelie;

®  OCYUIECTBJIATH OTOOP MCTOYHHUKOB MH(poOpManuu B VIHTepHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3aIpOCOM, HA OCHOBE MMEIOLIMXCS 3HAHUN U IIYTEM CPABHEHUS Pa3IMYHBIX UCTOYHHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITH HEJJOCTOBEPHOM;

® UCNOJNb30BaTh MPH BBIIOJHEHUM YYEOHBIX 3aJaHM HAyYHO-TIONYJSPHYIO JIUTEpaTypy
(GU3NYEeCKOro cojep:KaHus, CIPaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHeT, BiajgeTh mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

e co3laBaThb COOCTBEHHBIC KpaTKHE IHCHbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHHUKOB HMH(OpPMALUU (PU3MUECKOrO COJACpXkKaHHUA, B TOM YHUCIE MyOJMYHO JenaTb KpaTKue
COOOIIEHHUS O pe3ybTaTax MPOEKTOB UM YU€OHBIX UCCIICAOBAHUM, IPU STOM I'PAMOTHO HCIIOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COIPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

®  IIpY BBHINOJHEHUH Y4€OHBIX POEKTOB M MCCIEIOBAHUMN PACHIPEEATh O053aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJIIEHHBIMM 33Ja4aMH, CIEAUTH 3a BBIIIOJHEHUEM IIJIaHA ACUCTBUH, al€KBATHO



OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JAEATENbHOCTb TPYINIbI, BBICTPaUBaTh KOMMYHHMKATHBHOE
B3alMO/JICIICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K konmy oOyuenust B 8 Kjacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE JOJDKHBI OTpa)xaThb
C(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCSA YMEHUI:

®  JCIOJIB30BAaTh IOHATHSA: Macca U pasMepbl MOJIEKYJ, TEIUIOBOE JABUKEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHMSA BEIECTBA, KPHCTANIMYECKUE M aMOp(HbIE Tejla, HACBILIEHHbIH U
HEHACBILICHHBIN Map, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPrus, TEIJIOBON JBUIaTElNb,
3JIEMEHTAPHbIN AEKTPUUECKUH 3aps]], SIEKTPUUECKOE 10JI€, IPOBOAHUKH U JUJIEKTPUKHU, IOCTOSTHHBIN
NEKTPUYECKUI TOK, MArHUTHOE I10JIE;

®  pa3IuyarTh SABICHUA (TEILUIOBOE PACHIMPEHUE U CXKATUE, TEIIoNepeaayda, TEIJI0BOE paBHOBECHUE,
CMauMBaHUE, KaNWUISAPHbIE SBJICHUS, MWCIAPEHHE, KOHJEHCALUs, IUIABJICHUE, KPUCTAJLIM3aLus
(oTBepAeBaHME), KUIEHME, Terulonepenada  (TEIUIONPOBOJHOCTb, KOHBEKIUS, HU3JIy4EHHE),
JJIEKTPU3ALKS TN, B3aUMOJIECUCTBUE 3apsAI0B, NIEUCTBUSA dJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3alMO/ICIICTBIE MAarHUTOB, ACMCTBME MAarHUTHOIO TOJIS HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKIMS) 110 OMMCAHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
¢busnyeckoe BICHUE;

®  DPAacCHO3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUYECKHX SBJICHUN B OKPYKAIOLIEM MHUpPE, B TOM
yuciae (u3nueckue sIBICHUS B NPHPOJE: MOBEPXHOCTHOE HATSXKEHME W KalWUISIpHbIE SIBICHUS B
IpUPOJE, KpHUCTaLIbl B Ipupope, usiydeHue CojHLA, 3amMep3aHUE BOJOEMOB, MOpPCKHE OpH3BIL,
o0pa3oBaHKEe POCHI, TYMaHa, HHEs, CHETa, YJIEKTPUIECKHE SIBICHHUS B aTMOC(epe, JTEKTPUIESCTBO KUBBIX
OpPraHU3MOB, MarHUTHOE I0JIe 3eMJIH, Ipel( MOIF0COB, pOJIb MAarHUTHOIO MOJIS AJIS KHU3HHU Ha 3emile,
MOJIIPHOE CUSTHHE, TIPH 3TOM NEPEBOJUTH MIPAKTUUECKYIO 3a/1a4y B YU€OHYIO, BBIIEIATH CYIIECTBEHHbIE
cBOMcTBa (IpU3HAKN) PU3NYECKUX SBIICHUM;

® ONUCBHIBaTh H3y4YCHHbIE CBOICTBA Tel W (U3MYECKUE SBJICHUS, HCHOIb3yd (U3NUecKue
BEJIMYMHBI (TeMmIiepaTrypa, BHYTPEHHSISI JHEpPrusi, KOJHMYECTBO TEIJIOTHI, YJelbHas TEMJI0EMKOCTb
BEIIECTBA, y/AEIbHAsA TEIUIOTA IUIABICHUA, yAEJbHas TEIUIOTa MapooOpa30BaHUs, yJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOX(PQHUIMEHT MOJE3HOro JEeHCTBHUA TEIUIOBOM MAIIMHbBI, OTHOCUTENIbHAs
BIIQ)KHOCTB BO3]lyXa, dJIEKTPUUECKUN 3apsill, CUJIA TOKA, HIEKTPUUECKOE HANPSKEHUE, CONPOTUBIICHHE
IIPOBOJIHUKA, YAEIbHOE COIPOTHBIIEHUE BEIECTBA, Pa0OTa U MOLIHOCTb JIEKTPUYECKOIO TOKA), IPU
OMMCAaHUU TPABUIBHO TPAKTOBaTh (PU3MUECKUM CMBICH HCIOJIb3YEMBIX BEJIWYMH, O0O03HAYEHHS U
eIMHUIIB! (PU3NYECKUX BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3BIBAIONINE JaHHYIO (PU3HUUECKYIO BETUUYUHY
C IPYTUMH BETMYMHAMHU, CTPOUTDH IT'papUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

®  XapaKTepu30BaThb CBOMCTBa Tel, (PU3UYECKUE SBICHUS U IPOLIECCHI, HMCIOJb3Ysl OCHOBHBIC
MOJIOXKEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOpUU CTPOSHHUSI BEILIECTBA, IPUHIUI CYTIEPIIO3UIIUH MOIeH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3aps/ia, 3akoH OMa JuIst ydacTka Lemnu, 3aKoH J[xoys—
JleH1ia, 3aKOH COXpaHEHHUsI SHEPTHH, ITPH 3TOM J1aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMHUCHIBATh
€ro MaTeMaTU4YECKOE BBIPAIKEHUE;

e 00BACHATH (PU3MYECKHE MPOIIECCHl U CBOMCTBA TeN, B TOM YHCJIE M B KOHTEKCTE CHUTYal[Uil
IIPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATh INPUUYUHHOCIEIACTBEHHBIE CBSI3U, CTPOUTH
o0BsicHEHHE U3 1—2 JOTrMYecKHX MIaroB ¢ ONopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (GU3UUYECKUX SBICHUIA,
(GU3NYECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pewiath pacu€THbIC 33aJaud B 2—3 NEWCTBUSA, UCHOJb3Yys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLIHE
¢bu3nyeckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4M 3alUChIBaTh KPAaTKOE yCIOBUE, BBIABIATH
HE/IOCTAaTOK JAaHHBIX IS PELIeHHs 33/a4H, BHIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOOUMBIE s €&
peleHusl, MPOBOAUTh PAcu€Thl M CpPAaBHUBATh IIOJIyUCHHOE 3HAUYEHUE (PU3UUYECKOM BEITHMYUHBI C
U3BECTHBIMU IaHHBIMY;



® pacro3HaBaTh NPOOJEMbI, KOTOPbIe MOXKHO PEUIMTh HpPU TOMOLIM (PU3MUYECKUX METOJIOB,
UCIIONIb3YSl ONUCAaHUE MCCIEAOBAaHUS, BBIICIATH IPOBEPSEMOE IPEANONIOKEHHE, OLICHUBAThH
MMPaBUJILHOCTD IMOPAJAKa MPOBCACHUA UCCIICAOBAHM, 1CJ1aTh BbIBOABI;

® [POBOJUTH OIBITHl MO HAONIONEHUI0 (PU3MYECKUX SBICHUN WM (U3MUYECKUX CBOWCTB TeI
(KanwUISIpHBIC SBJICHHSI, 3aBUCHMOCTh JABJICHUS BO3JyXa OT €ro 00b&Ma, TemrepaTypbl, CKOPOCTH
mpoiiecca OCThIBAaHUSI W HArpeBaHUs NpPH M3IIYYEHUH OT LBETa H3Iydarouied (moriomariei)
MOBEPXHOCTH, CKOPOCTh HUCIAPEHUs BOJABI OT TEMIIEPATyphbl KUIAKOCTH M IUIOMIAIU €€ MOBEPXHOCTH,
ANEKTpU3alUs Tell U B3aUMOJEUCTBUE DJIEKTPUYECKUX 3apsAOoB, B3aUMOJICHCTBUE MMOCTOSHHBIX
MAaruuMToOB, BU3YyaJin3allusd MarHUTHBIX MOJIEH IMOCTOSIHHBIX MAar"HuToB, I[ef/'ICTBI/ISI MAarHuTHOIO I1OJsd Ha
MPOBOJIHUK C TOKOM, CBOWMCTBA 3JICKTPOMArHWTa, CBOMCTBA 3JIEKTPOJBUTATENS] MOCTOSHHOTO TOKA):
dbopMynupoBaTh MpOBEpPSEMbIE TMPEANONIOXKEHHUS, COOUPAaTh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJI OMbITA U (POPMYITHPOBATH BHIBOIBL;

®  BBINOJHATH PSMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIHHOM BIa)KHOCTH BO3/1yXa, CUJIbI TOKA,
HaAMPSHKEHUS ¢ UCTIOIb30BaHHEM aHAJIOTOBBIX MPUOOPOB U JATYNKOB (PU3NUECKUX BEIMYMH, CPABHUBATD
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COITIOTHOM MOTPEIIHOCTH;

® T[POBOJAUTH HCCIICJOBAHHE 3aBUCUMOCTU OJHOW (PHU3UYECKOW BEIUYMHBI OT JAPYrol cC
HCIIOJIb30OBAHHUEM HPSAMBIX H3M€p€HPII>i (3aBI/ICI/IMOCTB COIMPOTUBJICHUA NPOBOJHHUKA OT €ro IJIMHBI,
IUIOUIAIA TOMEPEYHOr0 CEYCHHsI M YAENbHOTO COMPOTHUBIEHUS BEIIECTBAa MPOBOJHUKA, CHIIBI TOKA,
UIYIIEr0 4Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha MPOBOJHHKE, MCCIENOBaHHUE IMOCIIEN0BATEILHOTO U
MapajuIeIbHOTO COCIUHEHHI IMPOBOJHUKOB): IUTAHUPOBATH HCCIICIOBAaHUE, COOMPATh YCTAHOBKY W
BBITIOJIHATh M3MEPEHUs, CIeAys TMPeIIOKECHHOMY IUIaHy, (UKCHPOBATH PE3YNbTAThl IMOJTYYECHHOMN
3aBUCHUMOCTH B BUJIC Ta6J'II/IH n Fpa(i)I/IKOB, ACJIaTh BBIBOJBLI 11O PE3yJIbTaTaM HCCICIOBAaHUA,

o MMPOBOANTH KOCBCHHBIC N3MCPCHUA (1)I/I3I/I‘I€CKI/IX BEINYNH (ynem,Haﬂ TENJI0EMKOCTh BEIICCTBA,
COIPOTHBIIEHUE MPOBOJIHKKA, paboTa M MOIIHOCThH AJNIEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAys NPEIIONKEHHOW HWHCTPYKIUU, U BBIYUCIATH
3HAa4YCHUEC BCIIMYNHBI,

e  coOmOaThH MpaBUiia TEXHUKU 0€30MaCHOCTH MPH paboTe ¢ 1ab0paTOpHBIM 000PYTIOBaHHEM;

®  XapaKTepu30BaTh MPUHIIUIBI JEHCTBUS HM3YyYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOHCTB C
OMOpOM HAa MX OMUCaHUS (B TOM YHMCJE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOuHa,
amIepMeTp, BOJBTMETP, CUETUHUK HIIEKTPUUYECKOM HHEPrHM, >SJIEKTPOOCBETUTEIbHBIE NPUOOPHI,
HarpeBaTeJIbHBIC AJIEKTPONPUOOPHI (MPUMEPHI), DJIEKTPUUECKHUE TMPEIOXPAHUTENH, SICKTPOMArHUT,
ANEKTPOABUTATENh TOCTOSIHHOTO TOKa), MCTOJB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUN U
HeoOxouMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

®  pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HM3MEPUTENbHBIE MPHOOPHI MO CXeMaM H
CXEMaTUYHBIM PHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, NCHUXPOMETpP, TUIPOMETp, JIBUraTellb
BHYTPEHHETO CTrOpaHus, OJJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI DJIEKTPUUECKHX IIereld C
MOCIIeI0BAaTENbHBIM U TMapalyIeIbHBIM COSAMHEHHEM 3JIEMEHTOB, pa3jinuas YCIOBHBIE 00O3HAuUCHUS
3JIEMEHTOB DJIEKTPUUECKUX LIETIEH;

® PUBOAUTH MPUMEPHI (HAXOAUTHh MHGOPMAIIMIO O TPUMEpax) MPaKTUIECKOTO HCIOIh30BaAHU
(bu3MYECKUX 3HAHUN B TMOBCEAHEBHOW JKM3HHM I oOecreueHus: 0e30MacHOCTH MPHU OOpaIeHHH C
npubopaMd M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHMsI 3J0pOBbSi U COOJIOJEHHUS HOPM
HKOJIOTMUYECKOTO TOBEJICHUS B OKpY’KaloLlel cpee;

®  OCYHIECTBJIATH MOUCK HH(popMmanuu Qunueckoro coaepxkanus B HHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAaHUW U MYTEM CpaBHEHUS JIOMOJIHHUTENBHBIX HCTOUYHHUKOB BBIACNSATH HMH(GOpPMAIHIO,
KOTOpas SABJSETCS MPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHO;



® UCMONB30BAaTh IPU BHINOJHEHWU YYEOHBIX 3aJaHUl HAyYHO-TIONMYJISAPHYIO JIUTEpaTypy
(bU3MYECKOro CoAep)KaHusl, CIPAaBOYHbIE MaTepuallbl, pecypcsl cetu MHTepHeT, Biajgers mpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

®  Co3/aBaTbh COOCTBEHHbIE MMMCbMEHHBIE U KPAaTKUE YCTHBIE cO0O0IIeHus, 0000111as nHpOpMaLuo
U3 HECKOJbKUX HCTOYHHUKOB (DU3NYECKOTO COAEP)KAaHUSA, B TOM 4YHUCIE IYOJMYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHON WJIM HCCIEN0BATENbCKON EATENbHOCTH, IIPU 3TOM I'PaMOTHO HCII0JIb30BATh
M3y4EHHBbIN MOHATUHHBIN annapar Kypca (pu3uKy, CONPOBOXKIATh BHICTYIUIEHUE ITPE3CHTALIUECH;

®  [IpU BBHIIOJHEHUU Y4EOHBIX MPOEKTOB U MCCIEIOBAHUHN (DPU3MUECKUX MPOLECCOB PACTIPEACIT
0053aHHOCTH B I'PYIIIE B COOTBETCTBUH C [TOCTABIEHHBIMU 33Ja4aMH, CIICAUTD 32 BBIIOJIHEHUEM IUIaHa
JEeUCTBUI U KOPPEKTUPOBATH €r0, IEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B I€ATEIIHOCTD TPYIIIIBL,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEMCTBHE, IPOSABIISASA TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K xoHiy oOyueHus B 9 kJacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpPaXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

®  CIIOJIb30BATh NOHATHS: CUCTEMA OTCUYETA, MaTepUalIbHAsI TOUKA, TPAEKTOPUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTo JBHXEHHUA, Aedopmarus (ymnpyras, MjiacTUdeckas), TPeHHE, LEHTPOCTPEMUTEIbHOe
YCKOpPEHHE, HEBECOMOCTh M TEPErpy3KH, EHTP TSKECTH, a0COMIOTHO TBEPIOE TENO, IEHTP TKECTH
TBEPIIOTO TelNa, paBHOBECHE, MEXaHMUYECKUE KOJeOaHUs M BOJHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAJIbHO30PKOCTH,
CIIEKTphl HCIYCKAaHUS W TMOIJIOIIEHUs, aibda, Oera- M TaMMa-U3JydyeHMs, M30TOIbl, sJaepHas
SHEPreTHKA;

e pa3nuuyaTh sBJIEHUS (paBHOMEPHOE U HEPaBHOMEpPHOE TMPSIMOJIMHEHHOE JIBUXKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE MaJIeHNE Tell, pPABHOMEPHOE JIBU)KEHUE 10
OKPY>KHOCTH, B3aUMOJICHICTBHUE TEJ, PEAKTUBHOE ABM)KEHUE, KOJIeOaTeIbHOE ABM)KEHUE (3aTyXalolue U
BBIHY)KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE IBM)KEHUE, OTPAKEHHE 3BYKa, MPSIMOJIMHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE W IIPEIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTPaXXCHHE CBETa,
pasjokeHue Oenoro cBeTa B CHEKTP M CII0XKEHUE CIEKTPAIBHBIX IIBETOB, JUCIEPCHs CBETA,
€CTECTBEHHAs paJHOaKTHUBHOCTh, BOSHUKHOBEHUE JINHEHYATOTO CIIEKTPa U3IYYEHHsI) 110 OMMCAHUIO UX
XapaKTepHBIX CBOICTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

®  pacrno3HaBaTh NPOSIBICHHUE WM3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXarouiem mupe (B TOM
qucie pu3nuecKue sIBIeHUs B IPUPO/Ie: MPUIMBBI U OTJIMBBI, IBIKeHHUE M1aHeT CONHEYHOM CUCTEMBI,
pPEaKTUBHOE [IBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH, 3EMJIETPSICEHUE,
ceificMMuecKkue BOJHBI, I[yHaMH, 5XO0, I[BETa TeJI, ONTHYECKUE SBIIEHUS B MPUPOJE, OHOIOrHuecKoe
JeicTBHE  BUAMMOIO, YIbTPapUOJIETOBOIO M  PEHTIEHOBCKOIO  M3JIYYEHUH, €CTEeCTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PaJMOAKTHBHOE H3ITy4YE€HHE MPUPOJHBIX MHHEPAJIOB,
NEMCTBHE PaJMOAKTUBHBIX U3JIyYEHUN HAa OPraHU3M UeJIOBEKa), IPU 3TOM IEPEBOAUTH IPAKTHUUECKYIO
3a/1auy B y4eOHYIO, BbIIETATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHUIA;

® ONUCBHIBaTh M3y4YCHHbIE CBOICTBa Tel W (HU3UYECKUE SBJICHUS, HCHOIB3yd (u3nyecKue
BEJIMYMHBI (CpelHsIsli M MIHOBEHHAs CKOPOCTh Tejla NpPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
nepeMelleHne, MyTh, YIJI0Bas CKOPOCThb, CHJIa TPEHMs, CHJIa YIPYrOCTH, CHUJA TSKECTH, YCKOPEHUE
CBOOOJHOTO TaJIeHUs], BEC Tejla, UMIYJIbC TeNa, UMITYJIbC CHJIbI, MEXaHHMYeCcKasi paboTa U MOILIHOCTb,
MOTEHLIMAJIbHAs SHEPTUs Tella, OAHATOrO HaJ IOBEPXHOCTHIO 36MJIU, TIOTEHIMAJIbHASL DHEPT U CKATON
IPYKUHBI, KHHETUYECKasi SHEPIUs, MOJHAas MEXaHUYeCKas SHEprus, Mepuoj] M 4acToTa KoyieOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEIOMIICHUS CPEJlbl),
IIPU ONMCAHUM MPABUIBHO TPAKTOBATh (PM3MUECKUIN CMBICT MCIIOIB3YEMbIX BEJIWYHH, 0003HAYEHUS U
eIMHUIIB! (PU3NYECKUX BEJIWYHH, HAXOAUTh (DOPMYIIBI, CBSA3BIBAIONINE TaHHYIO (PU3HUUECKYIO BETUUUHY
C IpYTUMH BEJIMYMHAMHU, CTPOUTH I'paMKU U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



®  XapaKkTepu3OBaTh CBOMCTBAa TeJ, (U3NYECKUE SBICHHS M MPOIECCHl, HCIOIb3yd 3aKOH
COXPAaHEHMsI SHEPrMM, 3aKOH BCEMUPHOIO TANOTEHUS, NPUHLMII CYNEPHO3ULUH CUJI, HPUHLUI
OTHOCUTENbHOCTU ['anmiies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHHs MMIIYJIbCa, 3aKOHbl OTPAXXEHUS U
IIPEIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOT'O YHCEJ IIPU SIIEPHBIX PEAKLUAX, IPU
3TOM J1aBaTh CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA U 3aIIUChIBATh €T0 MATEMAaTHUYECKOE BBIPAXKEHUE;

e OOBICHATH (PU3MYECKHE MPOIECCHl M CBOICTBA TENl, B TOM YHCJIE M B KOHTEKCTE CUTYaIHi
IIPAaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBbIABIATh IMPUUYMHHO-CICACTBEHHBIE CBSI3U, CTPOMTH
00BsCHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOM Ha 2—3 M3YyYCHHBIX CBOMCTBA (PM3MUECKHUX SBJICHUH,
(bU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pewath pacyETHBIE 3a7auu (OIMPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHUIl), UCIIONIb3YS 3aKOHbI
1 (popMymbl, CBA3BIBAIOIINE (PU3UUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33[a4 3alHChIBATh
KpaTKoe yCJIOBHUE, BBIBIIATh HEJOCTAIOIINE MIIM U30BITOYHBIEC TaHHBIE, BRIOUPATh 3aKOHBI U (hOPMYJIHI,
HEOOXOAUMBIE Ul pElIeHMs], MPOBOAUTh PACUETHI M OLEHMBATH PEATMCTUYHOCTH I10JIyYEHHOI'O
3Ha4eHUs PU3NYECKOI BETMUUHBL;

®  pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXXHO PELIUTbh IMPU HNOMOIIM (PU3HMUECKUX METOMOB,
UCIOJIb3YSl OINKCAHUE MCCIEAOBAaHUS, BBIACIATh IPOBEPSEMOE  IPEANOIOKEHUE, OLIEHUBAThH
IIPaBWJIbHOCTH MOPsIJIKA IPOBEJACHUS UCCIIEI0BAaHUS, 1E1aTh BbIBO/Ibl, HHTEPIIPETUPOBATh PE3YJIbTaThl
HaOJIOCHUHN U OIBITOB;

® TIPOBOJIUTH OMBITHl MO HAOIIOACHWIO (U3MYECKUX SIBICHUH WM (DU3UYECKHX CBOWCTB TeN
(u3ydeHue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUs SHEPIUH, 3aBUCUMOCTb Ieproia KojebaHuil
NPYKHHHOTO MasiTHUKa OT Macchl Ipy3a U >KECTKOCTU NPYKUHBI U HE3aBHCUMOCTH OT aMILUTUTY/bI
MasbIX KOJeOaHUH, MPSIMOJIMHEWHOE pacHpOCTpPaHEHUE CBETA, Pa3JIoKEHHE Oeoro cBera B CHEKTD,
M3Y4YE€HHE CBOMCTB N300paKeHUsI B IIJIOCKOM 3€pKaJjie U CBOICTB N300pakeHUs MpeMeTa B COOMparoIen
JMH3e, HaOMIoeHUE CIUIOIIHBIX U JMHEHYaThIX CHEKTPOB M3JIyYEHHS): CaMOCTOATEIbHO COOMpPATh
YCTAHOBKY M3 H30BITOYHOrOo Habopa 00OpYyIOBaHHWS, OMHMCHIBATH XOJ OIBITAa U €ro pPe3yibTaThl,
(hopmMyTupOBaTh BHIBOJIBL;

® [POBOJIUTH NPHU HEOOXOAWMOCTH CEpPHUIO MPSAMBIX W3MEPEHUH, ONpeeNnss CpeiHee 3HaueHHUe
u3MepsieMoi BennuuHbl ((POKyCHOE pacCTOssHUE coOMparolIeil TMH3bI), 000CHOBBIBATH BBIOOpP criocoba
U3MepeHus (U3MepUTeIbHOro Mpudopa);

® [POBOJUTH HMCCIEAOBAHUE 3aBHCUMOCTEN (PU3NYECKUX BEJIUYHMH C HCIOJB30BAHHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JABI)KEHHUM 0e3 HauaibHOU
CKOpPOCTH, TepHoja KoleOaHWi MaTeMaTHYecKOro MasTHMKA OT JJIMHBI HUTH, 3aBHCHMOCTH YIia
OTpaXEHHs CBETa OT Yyrja NaJAeHHd M yIVIa MNPEIOMJIEHMs OT Yyrja NaJcHMs): IUIAHUPOBATh
UCCIIEIOBaHUE, CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (UKCHUpPOBATh pe3yNbTaThl IOTYyYEeHHON
3aBUCHUMOCTH (M3UYECKUX BEJIIMYMH B BUJIE TaONHIl U TrpadHKOB, JelaTh BBIBOJBI 10 PE3yjibTaTaMm
UCCIIEIOBaHMS;

®  IPOBOJUTH KOCBEHHbIE U3MEpPEHUs (U3NUECKUX BETUYHH (CPEIHSS CKOPOCTh U YCKOPEHHE Tea
IpU PABHOYCKOPEHHOM JIBUKEHHUH, YCKOpPEHHE CBOOOJHOTO MaJeHHs, >KECTKOCTh NPYKUHBI,
KO2(DPUIIMEHT TPEeHUsI CKOJIbKEHUS, MEXaHWYeCcKass paboTa U MOIIHOCTh, YaCTOTa M MIEPUOJ] KoJIeOaHUH
MaTEeMaTHYeCKOro U MPY>KUHHOTO MasiTHUKOB, ONTHYECKasl crjla COOMparoIel TMH3bI, paliOaKTUBHBIN
(GoOH): IIaHUPOBATh U3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJIHATh U3MEPEHUS,
clleysl IPEeNI0KEHHOW MHCTPYKIMH, BBIYUCIIATh 3HAUEHUE BEIMUMHBI U aHAJIU3UPOBATH IOJyYEHHbBIE
pe3yibTaThl ¢ YYETOM 3aJaHHOM ITOTPELTHOCTH U3MEPECHMUI;

e coOuoJaTh MpaBuiia TEXHUKH OE30MTACHOCTH IIPU paboTe ¢ 1abopaTopHBIM 000pYIOBAHUEM;



®  pa3nMYaTh OCHOBHBIC NPHU3HAKU H3YYEHHBIX (DU3MUYECKMX MOJEJNeH: MarepuaibHas TOYKa,
a0COITIOTHO TBEPIOE TEIIO, TOYCYHBIN HCTOYHHK CBETA, JIy4, TOHKAs JIMH3a, TNIAHETapHAst MOJIEIh aTOMA,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO $1/1pa;

®  XapakTepU30BaTh MPUHIUIILI JCHCTBHS W3YyYCHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOMCTB C
OHOpOﬁ Ha UX OIIUCaHUusA (B TOM YHUCJIIC: CIIMAOMCTP, AATUYUKHA IOJIOKCHUA, pACCTOAHUSA U YCKOPCHUA,
pakera, 3XO0JIOT, OYKH, MEPHUCKOI, (hoToammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETD,
Kamepa BuiibcoHa), NCnomb3yst 3HAHHUS O CBOMCTBAX (PH3MUECKUX SIBIICHHUI 1 HEOOXOMMBIC (PH3UIECKUE
3aKOHOMEPHOCTH;

®  UCMONB30BaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOWUCTB,
W3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKHX IPOIECCOB MPU PEIICHUH Y4eOHO-TPAKTHYECKUX
3a]a4, ONTHYECKUE CXEMBI JUIS TOCTPOSHHSI N300pakeHHH B TUIOCKOM 3€pKalie M cCOOMPAIOIIEH JTHH3E;

®  TPUBOJUTH NMPHUMEPHI (HAXOIUTh MHPOPMALUIO O MPHUMEPax) MPAKTUYECKOTO UCIIOIb30BaHUS
(U3MYECKUX 3HAHWN B TMOBCEIHECBHOW JKM3HH I OOCcrieueHUs 0€30MacHOCTH IMPHU OOpaICHHH C
npubopaMu M TEXHUYECKMMH YCTPOHCTBAMHU, COXPAaHCHHsS 3J0pOBbS M COOJIOJCHHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIICH Cpe/Ie;

®  OCYIIECTBIATH MOMCK WHpOpMALUU (PHU3HUECKOTO coepkanusi B VIHTepHETEe, CaMOCTOSATEIBHO
bopMynHpys TOHMCKOBBI 3allpOC, HAXOAWTh IIYTH ONPEACICHHUS JOCTOBEPHOCTH IOJIYyYCHHOM
I/IH(l)OpMaIlI/II/I Ha OCHOBC UMCHOIITUXCA 3HAHUU U JOITOJIHUTCIIbHBIX NCTOYHUKOB,

®  UCMOJNB30BaTh IPU BBINOJHCHUU Y4YEOHBIX 3aJlaHUil HAay4YHO-TIONMYJSIPHYIO JIUTEPATypy
(U3NIECKOTO CO/epKaHUs, CIIPABOYHBIC MaTepHalbl, pecypchl cetn VHTepHeT, BiIageTb mpuéMamu
KOHCIEKTUPOBAHHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

e co3gaBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HH(MOpPMALUU U3
HECKOJIbKUX UCTOUYHUKOB (PU3MUECKOTO COJEPKAHUS, TyOINYHO MPEICTaBIATh Pe3yIbTaThl MPOSKTHON
WJIM UCCIIEeIOBATEeNbCKON JIeATEIbHOCTH, MIPU 3TOM TPaMOTHO HCIOIb30BaTh U3yYCHHBIN MOHATUHHBIN
anmapaT HM3ydaeMoro pasfena (U3MKH M CONMPOBOXKAATh BBHICTYIUIGHHE Mpe3eHTalueld ¢ y4eToM
0CcOOEHHOCTEH ayTUTOPUH CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC (68 yacoB)

HaumeHnoBanme

No pa3aesioB u TeM

7)1 MPOrpaMMbl, KOJI-BO
4acoB

OcHOBHEIE BHABI 1CATCJIBHOCTH

OcHoBHOe cojepxaHue

DyleKTpOoHHbIE (U (PPOBbLIE)
o0pa3oBaTe/ibHbIE pecypchl

Cas13b ¢ mporpamMmoii
BOCIIUTAHUS

®du3nka - HayKa o

1.1
npupoze, 2 4.

Pa3nen 1. ®usnuka u eé posib B IO3HAHMH OKpY:Kaomero Mupa (6 yacon)

BrisiBnenue panuuuii

MEXAY QU3NIECKUMU U XUMUIECKUMHA
MIPEBPALICHIAMH.

Pacnio3znaBanue u kiaccudukarys
(bU3HYECKUX SBICHUN: MEXaHUUECKHX,
TEIUIOBBIX, DJIEKTPHUYECKUX,

MarHUTHBIX U CBeTOBbIX. HaOmonenue u
onucanue GU3MYECKUX SBICHHUH.

dusnueckne

1.2
BEJWYMHEL, 2 4.

OrnpenenieHUe IEHbI AeTCHHSI IKaJbI
u3MepuTeNnpHoro npubopa. M3amepenue
JINHEHHBIX

pa3MepoB Tejl ¥ NPOMEXYTKOB BPEMEHH C
y4€ToM

norpenrHoctelt. Mismepenne o0péMa
KHUJIKOCTH ¥ TBEPIIOTO Tela.

W3mMepeHune TemriepaTyphl IpY TOMOIITH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHKa
TeMIepaTyphl. BEIToTHEeHe TBOPYECKUX
3aJJaHHH 10 ITOUCKY CIIOCO00B
H3MEpEeHHUs] HEKOTOPBIX (PU3HYECKUX
XapaKTepUCTHK, HATIPUMED, Pa3MepoB
MaJbIX 00BEKTOB (BOJIOC, TPOBOJIOKA),
yAaIEHHBIX 00BEKTOB, OOJIBITUX
pacCTOsSTHUMN, MalIBIX IPOMEXYTKOB
BpPEMEHHU.

O0cyXIeHHe peIaracMbIX CIIOCO0O0B.

EcrecTBeHHOHAyUHBII

13
METOJ MO3HaHus, 2 u.

BrigBikeHue rumnores, 00bICHIIONINX
IIPOCTHIC ABJICHUA, HAIIPUMEDP:

moyeMy

OCTaHaBJIMBAETCS ABUXKYIIEECS 110
TOPU30HTAJILHOM MOBEPXHOCTH TEJNO;
I04YeMy B

KAPKYIO TTOTOTy B CBETIION OJEXKIC
MpOXJIaJHEH, YeM B TEMHOM.

O®usuka — Hayka O IIPUPOJE.
SBnenus npupoasl. Guznueckue
SIBIICHUS: MEXaHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE,
MarHuTHEIE, CBETOBBIE,
3BYKOBBIE.

dusnyeckue BEJINYUHBI.
H3mepenne ¢busmuecKux
BEJIMYHH. dusnueckue
puOOpHI. IorpemnocTs
u3MepeHuil.  MexayHapoaHas

CHUCTEeMa eTUHUII.
Kak ¢u3uka u qpyrue
C€CTCCTBCHHBIC HAYKHU U3YYAIOT
npupony. EctecTBeHHOHayUHBII
METO/I MO3HAHMS: HAOJIIOICHHE,
MTOCTAaHOBKA HAYYHOTO BOIPOCA,
BBIABMKCHHUC THIIOTEC3,
SKCIEPUMEHT TI0 IIPOBEPKE
TUIIOTE3, 00BICHEHUE
HaOJF01aeMOT0 SBICHUS.
Onucanne GpU3HIECKIX
SIBIICHHUI C TIOMOIIBIO MOJIEIICH.

bubanoreka [JOK
https://m.edsoo.ru/7f416194

OpueHrauus Ha
TIepBOHAYAITEHBIE
MIPEICTaBICHUS O
MIPUPOIHBIX U COLIUATBHBIX
0o0bekTax, MHOrooopa3un
O0OBEKTOB U SIBJICHUI
MIPUPOJIbI, CBSA3U KUBOU U
HEXUBOMU IIPUPOBL, O
HayKe, HAyYHOM 3HAaHUHU

bubarorexa [TOK
https://m.edsoo.ru/7f416194

OpueHTAalMs HA HABBIKU
HaOJIIOICHHH,
CHCTEMAaTH3al[1U U
OCMBICTICHHSI OTIbITA B
€CTeCTBEHHO-HAYYHOM U
TYMaHHUTapHOH 00JacTsIX
SHAHMS.

Bbubaunorexa [TOK
https://m.edsoo.ru/7f416194

OpueHTanys Ha HABBIKH
HAOJTIOICHHUH,
CHUCTEMaTH3alMK U
OCMBICIICHHSI OTIBITA B
€CTECTBEHHO-HAy4YHOU U
T'YMaHUTAPHOM 00J1acTsIX
3HaHUSI.



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

[pemnoxxeHre cnocoOOB MPOBEPKH
runotes. [IpoBeneHue uccie0BaHus 110
MIPOBEPKE KAKOH JINOO TUTIOTE3BI.
ITocTpoenue npocTenmmnx

Mozeneit GU3NIecKuX IBICHUH (B BUIC
PHUCYHKOB WJIH CXEM), HAIIpUMep
TaJICHUE IIpeaMeTa;

MPSAMOJIMHEWHOE PacIpOCTpaHeHNE CBETa

21

CrtpoeHue BeniecTsa, 1
9.

Pa3nen 2. llepBoHayajibHbIE CBeICHHS 0 CTPOeHUH BemiecTBa (5 4acoB)

HalGnroneHue 1 MHTEPIPETaLys OIBITOB,
CBUJIETENNBCTBYIOIINX 00 ATOMHO-
MOJICKYJIIPHOM CTPOCHHUH BEIIECTBa!
OIIBITHI C PACTBOPEHHUEM PA3ITHYHBIX
BelecTB B Bozie. O1ieHKa pa3MepoB
aTOMOB U MOJIEKYJI C HCIIOJIb30BaHUEM
¢dororpaduii, NOITy4YSHHBIX HA AaTOMHOM
crmtoBoM MuKpockore (ACM) —
naboparopHas padora no teme: «OneHka
JIMaMeTpa aToMa METOZOM PS/IOB
(cucmonmp3oBaHREM(pOTOTpAHID)».
OmnpezeneHue pa3MepoB MaNBIX Tel

2.2

2.3

JIBmxenue u
B3aUMOJICHCTBHE
YaCTHI] BEIIECTBA, 2 9.

ArperaTHbl€ COCTOSHHS
BeIlleCTBa, 2 4.

Haomronenue u 00bsICHEHHE
OPOYHOBCKOTO JIBHIKCHHS U SBJICHUS
muddysuu. [IpoBeneHne u 00bsICHEHNE
OITBITOB IO HAOJIOICHUIO TEIUIOBOI'O
pacIIpeHus ra3oB.

IMpoBenenue u 00bSICHEHNE OIBITOB MO
00HapYKEHHIO CHJI MOJIEKYJISIPHOTO
MPUTSDKCHUS U OTTAIKUBAHUS

Omnucanue (¢ UCTIOTB30BaHUEM MPOCTHIX
MoJiesiell) OCHOBHBIX a3l B
CTPOEHHUH T'a30B, )KUJIKOCTEH U TBEPIBIX
TEI.

OO0OBsicHEHHE MAJION CKMMAEMOCTH
YKUAKOCTEN U TBEPABIX Tell, OOJIBIION
CKMMaeMocTH ra3oB. O0bsicHEHUE
coxpaHeHust pOpMBbI TBEPIBIX TN U
TEKYYECTH KUAKOCTH.

[IpoBeneHue OMNBITOB, 1OKa3bIBAIOIINX,
YTO B TBEPJIOM COCTOSIHUU BOJABI
YACTHILIBI HAXOJISTCS B CPEAHEM AaJIblIe
JPYT OT Ipyra (IIOTHOCTh MEHBIIIE), YeM
B )KHIKOM. Y CTAHOBIICHHE B3aHMMOCBSI3U
MEXIy OCOOCHHOCTSIMHU arperaTHbIX

CtpoeHue BeIIecTBa: aTOMbl U

MOJIEKYJIBI, ux pa3Mepsl.
OIBITHI, JIOKa3bIBAIOIIINE
JIICKPETHOE CTpOEHHE
BEILIECTBA.

JIBIKeHne 4YacTHIl BEIIECTBA.
CBs3p  CKOPOCTH  JIBMDKCHHS
YacTHIl  C  TEMIIepaTypoil.
BpoyHoBckoe JBIDKCHHE,
mupdys3us.  BzammonelicTBue

YaCTHI] BEIIECTBA: MPUTSLKEHUE
M OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUS
BEIIECTBA: CTPOCHHE Ta3oB,
JKUJIKOCTEHN u TBEPJIBIX
(KpHCTAITHYECKIIX ) TelL.
B3aumocss3b MEXY
CBOMCTBaMH BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U HX
ATOMHOMOJIEKYJISIPHBIM
CTPOEHHUEM. OcobeHHoCTH
arperaTHbIX COCTOSIHUM BOJBI.

bubanoreka [JOK
https://m.edsoo.ru/7f416194

OpueHranus Ha
TNCpBOHAYAJIbHBIC
MPENCTaBICHUS O
MPUPOJHBIX U COLUAJIBHBIX
00bekTax, MHOrooopa3un
0OBEKTOB U SIBIICHUIT
TPUPOJIBI, CBSI3H )KUBOI U
HEXHBOH IIPUPOJIBL, O
HayKe, Hay9HOM 3HaHHUH

bubaroreka [TOK
https://m.edsoo.ru/7f416194

bubnuoreka [IOK
https://m.edsoo0.ru/7f416194

OpHueHTAalMs HA HABBIKU
HaOJIIOICHHH,
CHCTEMAaTH3al[1U U
OCMBICTICHHS OTIbITA B
€CTeCTBEHHO-HAYYHOM U
TYMaHHUTapHOH 00JacTsax
SHAHMS.

OpueHTanys Ha HABBIKH
HaOJII0ICHHIHA,
CHCTEMATU3ALUHU U
OCMBICJIEHUS OIBITA B
€CTECTBEHHO-HAYYHOU 1
T'YMaHUTApHOM 00J1acTsIX
3HAHUS.



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

COCTOSIHUI BOJIBI U CYILIIECTBOBAHUEM
BOJHBIX oprann3mMoB (MC — Ouosnorus,
reorpadus

Pasnen 3. /IBuike

HccnenoBanne paBHOMEPHOTO
JBH)KCHHS, ONpeIeTICHHE ero MPU3HaKOB.
Habmronenne HepaBHOMEPHOTO
JBY)KCHHUS M OIIpEeICHHE €ro OTIHYUH
OT PaBHOMEPHOTO JBHKEHHUSL.
OmnpezeneHue CKOPOCTH PAaBHOMEPHOT'O
JBIDKECHUS (IIapUKa B )KUAKOCTH, MOJEIIH

HHe U B3auMojeiicTBue Tes (21 gac)

Mexaandeckoe JABHIXXCHUC.

Mexanuueckoe
31 BIKCHNE, 3 1 3JIEKTPUYIECKOTO aBTOMOOHIISL U T.JL.). PasromepHoe 1 HepaBHOMEpHOE
, 4. Onpejienenne cpeHeii CKOpOCTH nBrxenue. Cxkopoctb. CpenHsis
CKOJILKEHMs OPyCKa I LIApHKA TI0 CKOpOCTb MpH HCPABHOMCPHOM
HAKJIOHHO# IIOCKOCTH PerreHue 3amay ApiwKeHuu. Pacuér myrm u
Ha OTpeeIeHHE ITyTH, CKOPOCTH M BPEMEHH JBHKCHHA.
BPEMEHH PaBHOMEPHOTO JBIKCHUS. Apnenne MHCPLHHL. 3aKoH
AHanus rpadUKoB 3aBucHMOCTH IyTH n | MHEPUMA. B3aumoneicTsue Ten
CKOPOCTH OT BPEMeHH KaK ~ NpUYMHA  HM3MEHEHHUs
CKOPOCTH IBIDKEHHS Tel. Macca
OOBsACHEHHE U IIPOTHO3MPOBAHHE
N . KaK Mepa MHEPTHOCTH Tea.
SBIEHHUIL, 00YCIIOBIEHHBIX HHEPLIHEH, Miothocts  Bemectsa, Chsisk
HATPHMED, SO HPOHCXOAUT b IIOTHOCTH ¢  KOMHGECTBOM
TOPMOYKEHHH HJIU PE3KOM MaHEBPE MOMCKYA B CUMHMIE OGBEMA
ABTOMOOMIS, TI0YEMY HEBO3MOYKHO Y
BEIECTRA.
MIHOBEHHO IPEKPATUT JIBHKEHHE HA Cuma xak  XapaKTepHCTHKA
BEJIOCHUIIEIE WM CAMOKATE M T. J1. N paKTep
B3auMmojeiictua  Ten.  Cmia
IIpoBeneHre 1 aHaIU3 OMBITOB,
yopyroctd 1 3akoH ['yka.
/ICMOHCTPHPYIOIIIIX H3MCHCHHE V3MepeHre CHIbI C MOMOLIBIO
WHepuus, Maccea, CKOPOCTH JIBHKEHHUS TEJa B PE3yIIbTATE P
3.2 Ny JIMHAMOMETpa. SIBenue
IJIOTHOCTb, 4 4. JeHCTBHS HA HEro JAPYrHX Tell. Pemenue
TATOTEHMS M CHUJA TSKECTH.
38124 Ha ONPEACICHHE MACCBI Tea, ero (o 5 2P0
00béMa u motHocTH. [IpoBenenue u AHeTAX Bec pTy;Ia
aHaJlu3 OMBITOB, JIEMOHCTPHPYHOIIUX e ) :
eBecoMocTb. CIloXeHHe Cul
3aBHCHMOCTb H3MEHCHIS CKOPOCTH Tea om0 B M
OT €r0 Macchl M B3AMMOCHCTBM Tel. | ;15101?1 PaBHOCHCTRYIOMEs
3MepeHre Macchl TeNla pasiuuHbIMK P : 4
cwi. Cuma Ttpenus. TpeHne
crocobamu. OnpeeneHue IIOTHOCTH
CKOJILKEHUSI M TPEHHUE IIOKOS.
TeNa B pe3yNbTAaTE U3MEPEHUS EM0 MACChl
1 O6BEMaA TpeHue B IpUpoE U TEXHUKE.
U3yueHune B3auMOJIEHCTBUS KaK
NPUYHHBI U3MEHEHUS CKOPOCTH TEJA UITH
3.3 Cuna. Bugel cui, 14 4. | ero aedopmarum.

Omnmcanne pearbHBIX CUTYAIIH
B3aMMOJICHCTBHS TEJ C TOMOIIBIO

bubanorexka [JOK
https://m.edsoo.ru/7f416194

OpueHTanus Ha
NepBOHAYAIbHBIC
MPE/ICTAaBIICHUS O
MPUPOJTHBIX U COL[HAIBHBIX
o0bekTax, MHOrooopa3un
00BEKTOB U SIBJICHHI
IIPUPOJABL, CBSI3U )KUBOU U
HEKUBOI IPUPOAEL, O
HayKe, Hay9HOM 3HaHUH

Bbubnuoreka [IOK
https://m.edsoo.ru/7f416194

OpueHTanys Ha HABBIKH
HaOJIIO/ICHUH,
CHCTeMaTH3al11 1
OCMBICJICHHSI OTIbITA B
€CTECTBEHHO-HAYYHOU U
T'YMaHUTapHOU 00JacTsIX
3HAHMS.

Bbubnnorexa [IOK
https://m.edsoo.ru/7f416194

OpueHTalys Ha HaBBIKU
HaOJIIOICHHIA,
CHCTEeMAaTH3alNH U
OCMBICIICHHS OTIBITA B
€CTECTBEHHO-HAYYHOU U
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MoJieJield, B KOTOPBIX BBOJUTCS TTOHSATHE
1 M300paKCHUE CHIIBL.
W3y4yeHune cuitbl ynpyrocTH.
HccnenoBanne 3aBUCUMOCTH CHITBI
YIPYTOCTH OT yJUIMHEHUS PE3HHOBOTO
IIHypa WM MPY>KUHBI (C HTOCTPOSCHUEM
rpaduka).
AHanu3 NpakTUYECKUX CUTYyalHil, B
KOTOPBIX ITPOSIBIISIETCS I€HICTBUE CHITBI
YIpYrocTH (YIpyrocTb Ms4a, KpOCCOBOK,
BETOK JIepeBa U JIp.).
AHanu3 cuTyanui, CBI3aHHBIX C
SABJICHUEM TATI'OTCHUS. OGT)SICHCHI/IC
Op6I/ITaJ'H)HOI‘O JBHXXCHUA IIJIAHET C
HUCIIOJIb30BAHUEM SABJICHUSA TATOTCHUSA U
3aKOHa HHepuuu. Mi3mepeHue Beca Tena ¢
TIOMOIIBIO AUHAMOMETPA.
O00CHOBaHHE ATOTO CIIOCO0a
n3MepeHus. AHaJIN3 1 MOJICTUPOBaHNE
SIBTICHUS] HEBECOMOCTH.
DKCHeprMEHTAIBHOE MTOJTyYeHHe
TpaBujia CJIOKCHUA CUJI, HAIIPAaBJICHHbBIX
BJIOJIb OIHOM mpsAMoit. OnpenerneHne
BEJIMYMHBI PABHOAECUCTBYIOIEH CHIL.
I/I3yquI/Ie CHUJIbI TPCHUSA CKOJIBKCHUA U
cubl TpeHus nokos. Mccnenosanue
3aBUCUMOCTH CUJIbI TPEHUSA OT CHUJIBI
JIaBJICHUS U CBOMCTB TPYIIMXCS
MIOBEPXHOCTEH. AHAIIN3 IPAKTUYECKUX
CUTYaIWH, B KOTOPBIX MPOSIBIISIETCS
JEHCTBUE CHUIIBI TPEHUSI, UCTIONB3YIOTCS
CHoco0bI €€ yMEHbILICHUS WIN
yBeJIMYeHUs (KaTaHUe Ha JIbDKax,
KOHBKaX, TOPMOXKEHHE aBTOMOOMIIS,
HCIIOJIb30BAHUC ITOAIIUITHHUKOB,
IJIaBaHUE BOAHBIX ) KUBOTHBIX U llp)
Pewienue 3a1a4 ¢ UCIOJIb30BaHUEM
hopmy st pacuéra CUITBI TSHKECTH,
CHJIBI YIIPYTOCTH, CHJIBI TPEHUS

T'YMaHUTAPHOM 00J1acTsIX
3HaHUSI.

Pasnen 4. /laBineHnue TBEPABIX TeJ, JKUAKOCTel U ra3oB (21 yac)

Ananu3 u 00bsICHEHHUE OIILITOB U JlaBnenue. Crioco0b1 OpueHranus Ha
[Hasnenue. Ilepenaga .
. MPAKTUICCKUX CUTYAIIHH, B KOTOPBIX YMCHBIICHUS W  YBCIMYCHHS MICPBOHAYATLHBIC
JlaBJICHUS TBEPABIMU Bbubaunorexa [TOK
4.1 TIPOSIBIISIETCS CUJIA JABJICHUSI. napieHus.  JlaBleHwe — rasa. . MIPEICTaBICHUS O
TeJaMH, KUAKOCTIMH U https://m.edsoo.ru/7f416194
rasami 3 4 O6ocHoBaHNE CIOCOOOB YMEHBIICHNS I | 3aBHCUMOCTH JABIICHHSA ra3za OT MIPUPOIHBIX U CONUATBHBIX
’ YBENWYCHHUS NaBieHus. M3ydueHne 00BpéMa, TEMITEPATyPHI. 00BeKTax, MHOT000pa3uu
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4.2

4.3

JlaByieHHe KUIKOCTH, 5
q.

ATtMocdepHoe
JlaBJIcHHE, 6 U.

3aBHCHMOCTH JaBJIEHM raza oT 00néMa 1
TemnepaTypbl. M3yueHnue ocobeHHOCTEH
nepeiauu TaBICHUS TBEPABIMU TCIAMH,
JKUIKOCTAMU U razamu. OOOCHOBaHKE
PE3yIBTATOB OMIBITOB 0COOEHHOCTSIMH
CTPOCHUS BEIIECTBA B TBEPIOM, JKHUAKOM
1 Ta3000pa3HOM COCTOSIHUSIX.
OKCIepUMEHTaIbHOE TOKA3aTEIHCTBO
3akoHa Ilackans.

Pemenne 3agad Ha pacyér qaBICHUS

TBEPAOrO TeJa

HcciienoBaHue 3aBUCUMOCTH IaBJICHUS
KHUJKOCTH OT INIyOUHBI OTPYKEHHS U
IUIOTHOCTH JKUIKOCTH.

Haomronenue u 00bsICHEHHE
THIPOCTATHYECKOTO MapaoKca Ha
ocHOBe 3akoHa ITackas.

W3ydeHnue cOOOIIAIOIIUXCS — COCYIOB.
Pemenne 3amay Ha pacu€r JaBICHMS
JKUIKOCTH.

OO0BsICHEHHE IPUHITUITA JCHCTBUS
THJIPaBIIMYECKOTO Mpecca,
[THEBMATUYECKUX MaIUH.

AHanus v 00bsICHEHHE TPAKTHYECKUX
CUTYAIUiA, IEMOHCTPUPYIOLIHX
MPOSIBJICHUE JABIICHUSI XKUKOCTH U
3akoHa [Tackasi, HarmpuMep MPoIEcCoB B
OpraHu3Me TPH rI1yOOKOBOIHOM
HBIPSTHUT

DKcnepuMeHTaNbHOe 00HApYKEeHHe
aTMoc(epHOTo JaBieHus. AHAIU3 U
00BSICHEHNE ONBITOB U TMPAKTUYCCKUX
CUTYyallUi, CBSI3aHHBIX C JIEUCTBUEM
atMocdepHoro gaBneHus. O0bscHeHUE
CyIIIECTBOBaHMA aTMOC(ephI Ha 3emiie ’
HEKOTOPBIX IJIAaHETAX WA eé OTCYTCTBUA
Ha Apyrux miaaHeTax u Jlyse.
OOBsicHeHHE U3MEHEHUS! INIOTHOCTH
aTMoc(epsl C BEICOTOH M 3aBUCUMOCTH
aTMOC(EpHOTO JIaBJICHUS OT BBICOTHI.
Pemenue 3anau Ha pacuér
arMoc¢epHoro nasnenus. 3yuenue
yCTpOHCTBa OGapoMeTpa-aHepouaa

[lepenaya naBiaeHust TBEPABIMU
TellaMU, >KUJIKOCTAMM U Ta3aMu.

3akoH ITackans.
ITHeBMaTHUYECKHE MAaIlIUHEL.
3aBHUCHUMOCThH JaBJIEHUS
SKAJIKOCTH oT rITyOHHBL.
l'unpocraTuueckuil  mapamokc.
CoooOmaromuecs COCYHBI.
I'uapaBnuyecKkue MEXaHU3MBI.

Atmochepa 3emin u
aTMocdepHoe JIaBJICHUE.
ITpuunHbL CYILIECTBOBaHHUs

BO3JYITHOW 000JIOUKH 3eMIIn.
OmnsiT Toppuuennu. Vzmepenue
aTMoc(epHOTro JTABJICHUSL.
3aBucHUMOCTh  aTMOc(epHOTo
ABICHUS OT BBICOTHI HAj
ypoBHeM Mops. Ilpubopsr mis
U3MEpeHUs aTMOC(EpHOTO
JTABJICHUSI.

JeicTBUE >KUJIKOCTH M raza Ha
HOTPYKEHHOE B HHUX  TEIO.
BriTankuBatomias (apxumeoBa)

cuna. 3akoH Apxumena.
[InaBanue TEl.
Bo3nyxonnaBanue.

bubnnorexa [IOK
https://m.edsoo.ru/7f416194

bubnuoreka [IOK
https://m.edsoo.ru/7f416194

00BEKTOB U SBJICHUIMA
MPUPOJIBI, CBA3HU JKUBOH U
HEKUBOH MPUPOJIBI, O
HayKe, HAyYHOM 3HAaHUU

OpueHTalys Ha HABBIKH
HaOJIIOICHUH,
CHUCTEMAaTH3AIIUHU U
OCMBICJICHHSI OITbITA B
€CTeCTBEHHO-HAYYHOM U
ryMaHHUTAPHOU 00J1acTsIX
3HAHUSL

OpueHTanus Ha HABBIKH
HaOJII0ICHHIH,
cucreMaTrulaluu u
OCMBICJICHHUA OIIbITA B
€CTECTBEHHO-HAyYHOU 1
T'YMaHUTapHOW 00JacTsIX
3HAHMSL.
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JleicTBUE )XUIKOCTH U

OxcnepuMeHTaIbHOE O0HAPYKEHHE
JeUCTBUS JKUAKOCTH U Ta3za Ha
MOTPYXEHHOE B HUX TEJO.

OnpeneneHyue BBITAIKUBAIONIEH CHIIBI,
JNEHCTBYIOIEH Ha TENO, MOrPyXEHHOE B
KHUJKOCTb.

ITpoBenenue n 0OCyXICHHE OTBITOB,
JEMOHCTPHPYIOLINX 3aBUCHMOCTb
BBITAJIKUBAIOIIEH CUIIBL, JEUCTBYIOLIEH
Ha TeJOo B JKHJIKOCTH, OT 00BbEMa
NOTPYKEHHOU B KUIKOCTb YACTHU TeJIa U

bubanorexka [JOK

OpueHTanus Ha
MepBOHAYAIIbHbIC
MPE/ICTABICHUS O
HpI/IpOI[HI:-IX U COLIMAJIBbHBIX

4.4 ra3a Ha IIOTpy>KEHHOE B | OT IUIOTHOCTH JKUAKOCTH. Hpoeepjca https://m.edso0.ru/7f416194 o0beKTax, MHOFOO6£)8.3I/II/I
HUX TeJo, 7 4. He3a8UCUMOCIU BLIMATKUSATOUfell CUTbL, 00BEKTOB U SIBJICHHI
Oelicmeyioujeli Ha meno 8 HCUOKOCMU, IIPUPOJBI, CBA3U KUBOH U
om maccel meaa. HEXHUBOU NPUPOJIBL, O
HccrnenoBaHue 3aBUCHMOCTH Beca Tela B HayKe, HAy9HOM 3HaHHU
BoJie OT 00BEMA TTOTPYKEHHOU B
JKUAKOCTb YaCTH TeJa.
Pewienue 3a1au Ha NpUMEHEHUE 3aKOHA
ApxuMena 1 ycIoBUs IIaBaHUs TEL.
KouncTtpyupoBanue apeomerpa uinu
KOHCTPYHPOBAHHUE JIOJKH U OTIpeIeIeHUE
€€ rpy30n0/bEMHOCTH
Pasnea 5. PaGora u MomHocTh. JHeprus (12 yacos)
OKcIepuMEeHTaIbHOE OTpeieTICHNE OpueHTanus Ha
MEXaHUIECKOH PabOTHI CHITBI TSHKECTH Mexannueckas paborta. [epBOHAYaJIbHbIE
[IpY NMaJICHUH TeJa U CUJIbl TPEHUS IPU MOIIHOCTb. [IPEACTaBICHUS O
g1 TaGomauvouoon, 3 TUMONSTION IJOUEI 1410 Tlpocie WIS AT, orea LOK o o
' 4. . ’ N ’ * | https://m.edso0.ru/7f416194 ’ 5
MOIIHOCTH, pa3BUBaeMOH NPU MoJAbEME | [IpaBWii0 paBHOBECHS pbldara. 00BEKTOB U SIBJICHHUI
o jiecTHue. Penenne 3a1ad Ha pacuét | [IpumeHeHHE IpaBHIa IPUPOBL, CBA3H KHUBOHU U
MEXaHHIeCKOH PabOTHI M MOIIHOCTH PaBHOBECUS pblyara K OJIOKY. HEXUBOW NIPUPOABL, O
«30110TO€ MPABUI0» MEXaHUKU. HayKe, HAy4HOM 3HaHNU
OmnpeneneHye BBIUTPHIIIA B CHIIE KIIT mpocTeIX ~ MEXaHH3MOB.
IIPOCTBHIX MEXaHU3MOB Ha IIpUMEpPE IIpocTeie MexaHH3MBI B OBITY U
phlyara, IOABHKHOTO U HETIOIBUKHOTO TEXHUKE. OpueHTalys Ha HaBBIKU
0JIOKOB, HAKJIOHHOM TIJIOCKOCTH. Mexannueckas SHEPrus. HaOJIIOICHUH,
TIpocTEIe MEXaHHIMEL, HccnenoBaHue yciaoBusi paBHOBECHS Kunernyeckas Butmmorexa IIOK CHUCTEMATHU3ALIN U
5.2 5y per4ara. noTeHUMaIbHas SHEprus. https://m.eds00.ru/7f416194 OCMBICJIEHHSI OIIBITA B
’ OO6Hapy>keHHEe CBOMCTB MPOCTHIX [pespamenne  OAHOTO  BHJAA — : €CTECTBEHHO-HAYYHOU U
MEXAHWU3MOB B Pa3JINYHBIX MCXaHHYECKOW  ODHEpruu B TYMaHUTapHOU 00JIacTsAX
UHCTPYMEHTAX U IPUCIIOCOOIEHHUSIX, Ipyroi.  3aKOH  COXPaHEHUsS 3HAHMSL.

HCIOJIb3YEMbIX B 6bITy U TCXHHUKE, a
TAKKEC B JXMBbIX OpraHmnsmMax.

OHCPIrvuu B MCXaHUKE.
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OKcNepUMEHTaJIbHOE 0Ka3aTeIbCTBO
paBeHCTBa paboT NPH NPUMEHEHUU
IIPOCTHIX MexaHu3MoB. OnpeneneHue
KIIJ] HaknoHHOM ruiockocTH. Pemenue
3a1a4d Ha IPUMEHEeHHE TIpaBuIIa
paBHOBecHs pbruara 1 Ha pacuét KITJ

Mexaandeckas

53
SHeprus, 4 4.

PesepBHoe Bpemsl, 3 yaca

8 KJIACC (68 4acos)

OKcnepUMeHTAIbHOE OIpeieNIeHIe
U3MEHEHUs] KWHEeTHUYECKOH U
MOTEHIMAIbHOI YHEPTUH TeJla IPHU ero
CKaThIBAHUH 110 HAKJIOHHOW IIOCKOCTH.
®opmynupoBaHUe HA OCHOBE
HCCIIEJOBAaHMS 3aKOHA COXPAHEHUS
MEXaHWIECKON SHEPTHH.

OO6cyxeHne rpaHuLl IPUMEHHIMOCTH
3aKOHA COXpPaHEHMs YHepruu. Pemenne
3aja4 ¢ MCHOIb30BAHUEM 3aKOHA
COXpaHEHHsI YHEPTUU

bubanoreka [JOK
https://m.edsoo.ru/7f416194

OpucHTalMs Ha HABBIKA
HaOJIIOIEHHH,
cHACTEMATH3alUU U
OCMBICJIEHHS OIIbITA B
€CTeCTBEHHO-HAYYHOM U
ryMaHHUTAPHOMN 00JacTsIX
3HAHMSL.

HaunmenoBanue
pa3iesioB U TeM

Ne i/
NMPOrpaMMbl, KOJI-BO
4acoB

11 CtpoeHue 1 cBOHCTBa

BEIIeCTBa, 7 4.

OcHoBHBIE BHU/bI J1€ATCJIBbHOCTH

OcHoBHOE coep:kaHue

Pa3nen 1. TenuioBble siBjienus (28 yacon)

Ha6J’IIO,HeHI/IC W UHTCpIIpETAlUA ONBITOB,

CBUIETENIECTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUH BEIIECTBA:
OTIBITHI C PACTBOPEHHUEM PA3THYHBIX
BelIeCTB B Bozie. Permenue 3a1adq mmo
OIICHUBAHHIO KOJIMYECTBA aTOMOB MIIN
MOJIEKYJI B JMHHAIIE 00BEMA BeIIeCTBa.
AHanu3 TeKCTa JPEBHUX aTOMUCTOB
(HanpuMep, GpparMeHTa O3MBI
Jlykpenust «O npupoze Bemei») ¢
U3JI0KEHUEM 000CHOBaHUI ATOMHOM
rUNOTE3bI (CMbICIOBOE YTeHHe). O1eHKa
yOenuTenbHOCTH STHX 000CHOBAaHHH.
OO0BbsiCHEHHE OPOYHOBCKOTO IBM)KEHUS,
SIBIICHUS TUPGY3UU U pa3TUIANA MEXTY
HUMU Ha OCHOBE I0JIOKEHUM
MOJIEKYJISIPHO- KHHETHIECKOH TEOpUH

OcHOBHBIE TIOJIOKCHUS
MOJIEKYJISIPHO-KUHETHYECKOM
TEOPHH CTPOSHUS BEIIECTBA.
Macca u pa3Mepsl aTOMOB U
MOJIEKYI. OMBITHI,
TOATBECPKAAOIITNE OCHOBHBIC
TIOJIOKCHU S
MOJIEKYJISIPHOKMHETUYECKOM
TEOPHH.

Mogenu TBEPAOro, >KUAKOTO H
ra3o00pa3HoOro COCTOSIHUH

BemiecTBa. Kpucraminyeckue u
amop¢uble Tena. OObsicHEHHE
CBOMCTB Ta3o0B, JXHAKOCTEH H

TBEPIBIX TeJ  HA  OCHOBE
TIOJIOKEHUI MOJIEKYJISIPHO-
KHHETHYECKOH TEOpHH.

DJIeKTpOHHbIe (LM(ppOBbIE)
odpa3oBaTesbHbIE pecypChl

Bbubnuoreka IJOK
https://m.edsoo.ru/7f4181ce

CBs3b ¢ nporpaMmmoit
BOCITUTAHUSA

OpueHTanus Ha
NepBOHAYAIILHBIC
NPECTABICHUS O
MIPUPOJIHBIX M COIUATBHBIX
00beKTax, MHOroo0pa3uu
00BEKTOB U SIBJICHUI
TIPUPOIBI, CBSI3H KUBOH U
HEKHUBOU MPUPOJIBL, O
HayKe, HAYYHOM 3HAHUH
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cTpoeHus BeniectBa. OObsICHEHNE
OCHOBHBIX Pa3JIMYM{ B CTPOCHUH Ta30B,
KHUJKOCTEH M TBEPIBIX TEN C
UCIIONI30BAaHUEM IOJI0KEHHUI
MOJICKYJIIPHO-KHHETHYECKOH TEOpUH
CTPOCHUS BELIECTBA.
[TpoBeneHUE ONBITOB 11O BEIPAILINBAHHIO
KPHCTAJUIOB IIOBAPEHHON COJIH HJIH
caxapa. [IpoBezeHne u 0ObsICHEHNE
OITBITOB, JICMOHCTPHPYIOIINX
KanWULIPHBIC SBJICHUS U SIBIICHHE
CMayMBaHUs.
OOBsICHEHHE POJIH KaMILISIPHBIX
SIBJICHUH AJIs TOCTYIUICHUS! BOABI B
opranusM pactenuii. Habmronenue,
MPOBEJICHUE U O0BSICHEHUE OIBITOB MO
HaOJIOICHUIO TEIUIOBOTO PACIIMPEHHS
ra3oB, JKHIAKOCTEH 1 TBEPIBIX TEIL.
OOBsicHeHHE COXpaHeHUsT 00bEMa
TBEPIBIX TeJ, TEKYYECTH MXHAKOCTH (B
TOM YHCIIC, Pa3HHULBI B TEKYy4YEeCTH VIS
pasHbIX JKHUAKOCTEH), JaBJEHHs rasa.
IIpoBenenue OIIBITOB,
JIEMOHCTPHPYIOLINX 3aBUCHMOCTb
JIaBJICHUs] BO3/lyXxa OT ero ooOwnéMa

HaI‘peBaHI/Iﬂ Wi  OXJIAXJICHHUA, U HX
00bsACHEHHE HAa  OCHOBE  aTOMHO-
MOJIEKYJISIPHOTO VUYEHHUS. Ananmus

MIPaKTUYECKUX CUTYyalUM, CBS3aHHBIX CO
CBOICTBAMH  TIa3oB, JKHIKOCTEH H
TBEPABIX TEI

1.2

TermoBble MPoOLECCHI,
21 4.

HaGmronenne n 00bscHEHNE TIpoIiecca
KHITCHUSI, B TOM YHUCIIC 3aBUCHMOCTH
TEeMIepaTyphbl KUIIEHUS OT JaBJICHUS.
OmnpenencHue (M3MEpCHHE)
OTHOCHTEIIEHOW BIaXXHOCTH BO3TyXa.
Habnronenue npornecca
IUTABJICHUSKPUCTAIUTMIECKOTO BEIIECTBA,
HarpuMmep, JbJa.

CpaBHeHHE TPOLIECCOB MJIABJICHUS
KPHUCTAJUTUYECKHUX TEJ U Pa3MSTICHHsI
[IPY HArpeBaHUU aMOPQHBIX TEL.
Ornpenenenue (M3MepeHNe) YACTbHOM
TEIUIOTHI IJIABJICHUS JIbJIA.
OOBsICHCHHE SIBJIICHUH IIIABICHUS U

CMmaunBaHue M| KarnuJiJIApHbIC

SIBJICHUS. TennoBoe
paclipeHue U cxKaTue.

Temneparypa. CBs13b
TEMIIEPATYPbl CO CKOPOCTHIO

TETJIOBOTO JIBI)KEHHUS YaCTHIL.
Buytpennss saeprus. CriocoOs
HU3MEHEHHUS BHYTPEHHEN
SHEpruM: Temionepenada H
coBepiieHHe paboThl. Bumer
TeIUIonepe ayuu:
TEIJIONPOBOHOCTh, KOHBEKLINS,
H3Iy4eHUE.
Konugectso
VYnenbHas

TEIJIOTHI.
TEIIOEMKOCTh
BEIIIECTBA. TemnooOMeH u
TEIUIOBOE paBHOBECHE.
YpaBHeHHE TeIUIoOBOrO OanaHca.
[lmaBnerre W  OTBepAEBaHUC
KPUCTaJUTHICCKHAX BEIIECTB.
VienpHas TeIioTa ILIABIEHHS.
ITapoo6pa3oBanue u
KOH/JIEHCaIIUsl. Hcnapenue.
Kunenue. VYaenpHas Temiora
napoo6pa3oBaHusl.
3aBUCHMOCTH
KMIIEHUSI  OT
JTaBJIEHUS.
BnaxxHOCTB BO3IyXA.
DHeprusi TOIUIMBA.
TEIJIOTa CTOPaHUS.
[puHIUIBL pabOTH TEILUIOBBIX
neurarenedt  KIIJ[ rteroBoro
JBUTATEIS. Tennossie
JIBUTATEIN u 3aIATa
OKpY’Karoulei cpeibl.

3axoH COXpaHEeHHS "
TIpeBpAIEHUS SHEPTUU B
TETUIOBBIX MPOIeccax.

TEMIIEPATYPBI
aTMoc(hepHOTro

YV nenbHas

Bbubnuoreka IJOK
https://m.edsoo.ru/7f4181ce

OpueHTanys Ha HaBBIKA
HaOJIIOIEHHH,
CHCTeMAaTH3aluHu U
OCMBICJICHUA OIIbITa B
€CTECTBEHHO-HAYYHOU U
TYMaHUTapHOH 00J1acTIX
3HAHWS.
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KpUCTAJIU3AI[M1 Ha OCHOBE aTOMHO-
MOJIEKYJISIpHOTO yueHus. Pemenue
3aJ1a4, CBSI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIIOTHI B Mpolleccax
TEIUIOTIePEeIauy PH TUIABICHUH H
KPHUCTaJUTU3AINH, NCTIAPCHUH U
KOHJEHCAUUH. AHAJIN3 CUTyalui
MIPaKTUIECKOTO IPUMECHEHUS SIBICHUI
IUTaBIICHHUS U KPUCTAJUIH3AIINH,
HaTpuUMep, MOTyYeHHE CBEPXIUCTHIX
MaTepHaoB, COJIeBasi Tpeka u Jp.
Awnanu3 paboTbl U 00BsICHEHHE
MIPUHIINIA EHCTBUS TETIOBOTO
JIBUraTess. BeruuciaeHue KoauyecTBa
TEIUIOTHI,

BBIICIISIOIIETOCS TIPU CTOPAHUH
pazau4HbIX BUAOB TorunBa, U KIT/T
neuratens. O0CyKIeHHe YKOIOTHISCKUX
MOCJIEICTBHUIA MCIIOJIH30BaAHUS
JBUTATENCH BHYTPEHHETO CrOpaHus,
TEIUIOBBIX M THAPOAIIEKTPOCTAHIHNA

Pa3gen 2. DiekTpuyecKkne 1 MATHUTHBIE siBJIeHHs (37 4acoB)

21

DneKTpuIecKue
3apsabl. 3apsHKEHHbBIE
TeNla U UX

B3auMoeHCcTBHE, 7 Y.

HaGumronenue 1 mpoBeieHNEe OTMBITOB 10
SJIEKTPU3AIMHN TEN MIPH
COTNPUKOCHOBEHHUH U WHAYKIIMEH.
Haomronenue n 00bsICHEHNE
B3aMMOENCTBHUS OJHOMMEHHO U
Pa3HOUMEHHO 3apsHKCHHBIX TEJ.
OO0BsICHEHHE TIPUHIIUTIA ISHCTBUS
anekrpockomna. OObsICHEHUE SIBICHUAN
3JIEKTPU3ALMHU [TPU CONPUKOCHOBEHUH
TeN ¥ UHIYKIEH ¢ NCTIOIb30BaHUEM
3HAHHUW O HOCUTEIISAX dJICKTPHUECKUX
3aps/10B B BenlecTBe. Pacrno3HaBanue u
00BsICHEHUE SBIICHUH DIICKTPU3AIIUN B
MOBCEAHEBHOM m3HU. HaOmonenme u
00BSCHEHUE OIBITOB, WILTIOCTPUPYIOIIHX
3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsiia. HaOroieHre OnbITOB 1Mo
MOJEIUPOBAHUIO CUIIOBBIX JIMHUN
SJIEKTPUYECKOTO TOJIA.

UccnenoBanne EHCTBUSA
AJIEKTPUYIECKOTO TIOJISI HA TIPOBOJIHUKHA U
JUDJIEKTPUKH.

Onextpuzanus Ten. JBa popa

INEKTPUUECKUX 3apsII0B.
B3aumopnelicTBue  3apsKEHHBIX
TeN. 3aKoH Kynona
(3aBHCHMOCTH CHIIBI
B3aUMOJACHCTBUSL  3apsKEHHBIX

Tel OT BEIUYUHBl 3apsAfoB U
pacCTOSTHHS MEXIy TeJIaMH).
DNEKTpUUECKOe rnoJe.
Hampsoxk€HHOCTh
3IEKTPHYECKOTO
IIpunnun CyIEPIO3ULIAA
JNEKTPUUYECKUX  Tmoyell  (Ha
KayeCTBEHHOM yPOBHE).
Hocurenu 3IEKTPUUECKUX
3apsA10B. OneMeHTapHBbII
JNEKTPUUECKUH 3aps.
Crpoenue aroma. IIpoBogHuku
u JUDICKTPUKU. 3axkoH
COXpaHEHUs  INEKTPUUYECKOIrO
3apsja.

10JI4.

Bbutnuoreka IIOK
https://m.edsoo.ru/7f4181ce

OpueHTanys Ha HaBBIKA
HaOJTIOICHHH,
CHCTEMAaTH3aLUHU U
OCMBICJICHHS OTIBITA B
€CTECTBEHHO-HAy4YHOU U
TYMaHUTapHOH 00JIacTIX
3HAHWSL.
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2.2

TlocTossHHBIM
BJIEKTPUYECKUN TOK,
20 4.

HaGmonenue pa3ianyHbIX BUAOB
JEUCTBHUS SJIEKTPUUECKOTO TOKa U
oOHapy)KeHHE STHX BHJIOB JICHCTBHUS B
MOBCeTHEBHOM sxn3HK. HabmoneHue
BO3HHUKHOBEHUS Ta30BOTO paspsia 1
ANEKTPHYECKOTO TOKA B JKUAKOCTH
COopKa 1 HCIIBITaHUE IIEKTPUIECKON
LETH TOCTOSTHHOTO TOKA.

V3MepeHne CHITh TOKa aMIEpPMETPOM.
W3MepeHne 3JIeKTpHIecKOro
Haps>KEHUS BOJIBTMETPOM.
[IpoBenenue u 0OBSICHEHHE OMBITOB,
JEMOHCTPUPYIOLIHUX 3aBUCUMOCTD
3NEKTPUUYECKOTO COMIPOTUBIICHUSA
MMPOBOAHUKA OT €0 AJIMHBI, IJIOIIaa1
MIOTIEPEYHOI'0 CEYEeHU M MaTepuana.
HccenoBanre 3aBUCUMOCTH CHITBI TOKa,
MIPOTEKAOIIETO Yepe3 PEe3UCTOP, OT
COTIPOTHUBIICHUS PE3UCTOPA U
HaTIPSDKCHUS Ha PE3UCTOpE.

[IpoBepka mpaBuIa CIOKEHUS
HAaINpPsDKEHUH PH MOCIIEI0BATEILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia AJist CUIIbI TOKA MPU
MapajuieIbHOM COCMHEHUH PE3HCTOPOB.
AHanu3 CUTyaluil mocie10BaTeIbHOTO U
MapajyIeIbHOTO COSMHEHHS
MIPOBOJTHUKOB B JOMAIITHUX
ANEKTPHUYCCKUX CETSX.

Pemenue 3a1a4 ¢ UCroabp30BaHNEM
3akoHa Oma u Gopmyi pacuéra
JIEKTPUUECKOTO CONPOTHBIICHUS ITPH
TIOCJIEI0BATENIEHOM U MapajieIbHOM
COCIMHCHUU ITPOBOJHUKOB.

DNEKTpUUECKUA TOK. ¥YCIOBUSA
CYIIECTBOBAHUSA

3IEKTPUUYECKOTrO TOKA.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JeficTBUS 3EKTPUYECKOTO TOKA

(TerutoBoe, XAMHYECKOE,
MarHuTHOE).  DJEeKTPHYCCKUH
TOK B JKHJIKOCTSIX H Ta3ax.
Onextpuueckas 1wens. Cwuia
TOKa. OnekTpudeckoe
HanpspkeHue.  CoIpoTHUBICHHE
IIPOBOJHUKA. VYaensHoe
COIPOTHUBJICHHE BEILIECTBA.
3akoH Oma JUId ydacTKa LeIH.
ITocnenoBarensHOE u
napanjenbHoe COe/IMHEeHUE
TIPOBOIHHUKOB.

Pabota " MOIIIHOCTb
JIEKTPUUECKOTO TOKA. 3aKOH
xoyns—Jlenua.
OnekTpuyuecKue enu n
HOTPEOUTENN  DJIEKTPUUYECKOM
sHeprun B ObiTy. Kopotkoe
3aMBIKaHHE.

ITocTostHHBIE MAarHuTHI.

BzanmogeiicTBue MOCTOSHHBIX
MarduToB. MarHuTHoe TMoJI€.
MaruuTtHOE T0JIe 3eMId U €ro
3HaYEHHE IS KU3HU Ha 3eMile.
OnbiT  Opcrega. MaraurtHoe
1ojie  dJEKTPUYECKOTO  TOKa.
IIpumeHeHMe 3IEKTPOMArHuTOB
B TEXHUKE. [eticrBue
MAarHUTHOTO TTOJIsI HA TIPOBOIHHUK

Ornpenenenue paboOThI AIEKTPUIECKOTO C TOKOM. OJEKTPOJBUTaTENb
TOKa, MPOTEKAOIIETO Yepe3 PE3UCTOpP. MTOCTOSTHHOTO TOKA.
OmnpezneneHne MOITHOCTH Hcnonp3oBanue
3JIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha 3JIEKTPOABUraTeNeH B
pesucrope. TEXHUYECKUX YCTPOWCTBAX U Ha
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa | TPAHCIIOPTE.

yepes JIaMIIOUKy OT HanpsbkeHust Ha Heid. | Ombitel  Dapanes.  SBienue
Onpenenenue KIIJ[ narpeBartens. 9IEKTPOMArHUTHON HHIYKLUU.
Hccnenosanue npeodpazoBanus IIpasuno Jlenua.
SHEPTUU NpU NOIBEME rpy3a Onekrporenepatop.  CriocoObl
anekrpoasurareneM. OObsiCHEHHE MOy YCHHS IIEKTPHUECKON

bubnuoreka IIOK
https://m.edsoo.ru/7f4181ce

OpueHTauus Ha
1103HaBaTeIbHEIE
HWHTEPECHI, aKTUBHOCTH,
J10003HATENHHOCTh U
CaMOCTOSITEJILHOCTE B
MO3HAHUH, UHTEPEC U
YBaXXEHHE K HAYYHBIM
3HAHMSM, HayKe.



https://m.edsoo.ru/7f4181ce

yCTpOICTBa U IPUHIUIA JCHCTBUS
JIOMAIIIHUX JIEKTPOHATPEBaTEIbHBIX
nipudopoB. O0bsICHEHNE TPUYUH
KOPOTKOT'O 3aMBIKaHUS U MPUHIUIA
JEHCTBUS IIABKUX [IPEIOXpaHUTENEH.
Pemenne 3aga4 ¢ NCIIOIB30BaHUEM
3akoHa Jhxoymnsi—JIeHna

2.3

MarHuTHEIE SIBIIEHUS,
6 4.

HccnenoBanue MarHuTHOTO
B3aUMO/ICHCTBUS OCTOSHHBIX
MarHuToB. V3ydeHne MarHUTHOTO TIOJIS
MTOCTOSTHHBIX MarHUTOB TIPH UX
00BEIMHCHNN U Pa3/ICIICHUH.
HccrenoBaHre MarHUTHOTO
B3aHMOJICHCTBHS TIOCTOSHHBIX
MarHuToB. V3ydeHne MarHUTHOTO TIOJIS
MTOCTOSIHHBIX MAaTHUTOB ITPH UX
00bEIMHEHNH U Pa3/ICICHHUH.
[IpoBeneHue ONMBITOB MO BU3yalU3alluu
T10JIs IOCTOSIHHBIX MarHUTOB.

W3y4enue siBneHUS] HAMAarHUYUBaHUS
BEIIEeCTBa.

HccnenoBanue neiicTBus
ANEKTPHYECKOTO TOKAa HA MATHUTHYIO
ctpenky. [IpoBeneHne OIMBITOB,
JEMOHCTPHPYOIINX 3aBUCHMOCTD CHIIBI
B3aMMOJICHCTBHS KATYIIKH C TOKOM H
MarHuTa OT CUJIbl U HAampaBJIeHUs TOKa B
KaTylIlKe.

AHanu3 CUTyalui nNpakTUIecKoro
MIPUMEHEHHS DJICKTPOMArHuToB (B
OBITOBBIX TEXHUIECKUX YCTPOHCTBAX,
MIPOMBIIJIEHHOCTH, MEJTUITUHE).
W3yyenue nedcTBUS MAarHUTHOTO NOJIS HA
MIPOBOJHUK C TOKOM. M3yueHue
JENCTBUS 2JIEKTPOBUTATEIIS.
Wsmepenue KIIJ anextpoaBurarenbHoOn
yCTaHOBKH. Pacrmo3HaBaHue 1 aHATTU3
Pa3TMYHBIX TPUMCHEHUH
ANEeKTPOABHUTATENCH (TPAaHCTIOPT,
OBITOBBIC YCTPOMCTBA U JP.)

24

OneKTpOMarHUTHas
AHIYKIWS, 4 9.

OmnbITHI IO HUCCICOOBAHUIO SABJICHUA
3J'IeKTp0MaFHPITHOﬁ WHAYKIUU:
HUCCICTOBAaHUC W3MCHEHHUM 3HAUCHUS 1
HarpasJICHUS WHAYKIIMOHHOT'O TOKa

SHEpruu. OJEeKTPOCTaHLUU Ha
BO300HOBIISIEMBIX ~ MCTOYHHMKAX
SHEPIuu.

Bubnnoreka IIOK
https://m.edsoo.ru/7f4181ce

OpueHTanys Ha HaBBIKU
HaOJII0IeHUH,
CHCTEMATH3AIMU U
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€CTECTBEHHO-HAYYHOU U
ryMaHHTapHOU 00acTsIX
3HAHWSL.
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MTO3HABATEIIEHBIC
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0003HATETHHOCTD U
CaMOCTOSITEJIbHOCTD B
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Pe3epBHoe Bpems, 3 yaca

NO3HaHUH, UHTEPEC U
YBaXXCHHUC K HAYYHBIM
3HaHUAM, HAYKC.

9 KJIACC (102 yaca)

HaumeHnoBanue .
DJleKTpOoHHbIe (LM (ppOBbIE) CBs3b ¢ nporpammoit
Ne n/m | pa3neJioB U TeM OcHoBHbIE BU/IbI 1€SITEJIbHOCTH OcHOBHOE cojiep:KaHue
o0pa3oBaTebHbIE pecypchl BOCIIUTAHUS
NMPOrpaMmbI
Pa3nen 1. Mexannueckue siBjieHust (40 4.)

AHanu3 1 00CyXKICHHE Pa3InIHbIX MexaHu4yecKoe JBUKEHHE.

MIPUMEPOB MEXAHUYECKOTO NIBIKEHUS. = MarepuanbHas Touka. Cuctema

OO0cyXIeHHe TPaHUIl IPUMEHAMOCTH | 0Tcuéra. OTHOCHTEIFHOCTh

MOJIeNH MEXaHUYECKOTO JIBIDKCHHUS.

«MaTeprabHAs TOYKAY. PaBHOMEpHOE MpsiIMONTMHEITHOE

OnmcaHne MEXaHHYECKOTO ABIDKCHHUS | JIBIDKeHHe. HepaBHOMepHOE

pa3IHIHBIME crioco0amu (ypaBHEHHE, = MPSMOJHHEHHOE IBIKCHUE.

TabIuIA, TPaQuK). CpenHsis ¥ MTHOBCHHAS

AHanu3 )KU3HEHHBIX CUTYaIlHid, B CKOPOCTh Tella Ipu

KOTOPBIX TPOSIBISETCSI HEPaBHOMEPHOM JIBMYKCHHUU.

OTHOCHUTEJILHOCTh MEXaHUYECKOTO Yckopenue. PaBHoyckopeHHOE OpueHranus Ha

nerxeHust. HaGmonenve MPSIMOJIMHEHOE JIBIDKEHUE. NepBOHAYANILHBIE

MEXaHUYECKOIO JIBM>KEHHUS Tesa CBobonHoe majeHue. OnbIThI MpeACTaBICHUS O

OTHOCHTEIIFHO Pa3HBIX TNl OTCUETA. Tlanmmnes. TIPUPOIHBIX U
Mexanuueckoe N N

CpaBHeHue MyTell U TpaeKTopuit PaBHOMEpHOE ABMKEHUE TTO Bbubmorexa [IOK COLMANTBHBIX 00BEKTAX,

11 JIBIDKECHHUE U CIIOCOOBI

ero onucanus, 10 u.

JIBYDKEHUSI OJTHOTO U TOTO XK€ Tea
OTHOCHTEIIFHO Pa3HBIX TNl OTCUETA.
Amnanu3 Texcra [anunes o0
OTHOCHTEIIEHOCTH JIBUKCHUS;
BBIIIOJIHCHUEC SallaHI/Iﬁ 10 TEKCTY
(cmbIcioBoe uTeHue). OnpepeneHue
CpeJHEN CKOPOCTH CKOJIbKEHUS
Opycka WIn ABWKCHHUS IIaprKa 1Mo
HaKJIOHHOM MJIOCKOCTH. AHAJIU3 U
o0cyxeHne crnocoboB
MPUOIMKEHHOTO ONPEICICHUS
MIHOBEHHO# ckopocTu. OnpenencHue
CKOpPOCTHU PaBHOMEPHOTO JIBUKCHUS
(mapuka B KHIKOCTH, MOJICITH
ANIEKTPUYCCKOTO aBTOMOOWIIS U T. I.).

okpy>xHocTu. Ilepuon u yacrtora
oOpamenus. JIuneliHas u
YII0Basi CKOPOCTH.
LentpocTpemurensHoe
YCKOpEHHE.

Ilepselii 3akoH HploTOHA.
Bropoii 3akon HproToHa.
Tperuii 3akoH HproToHa.
[IpuHuMn Cynepno3suLuu Cuil.
Cuna ynipyroctu. 3akoH ['yka.
Cuna TpeHus: cuna TpeHus
CKOJIBXKEHUS, CUIA TPEHUS
MOKOS, IPYTHe BUbI TPEHUSL.
Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TSTOTEHUSL.

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

MHOT000pa3un 00BEKTOB
U SIBJICHUH TIPUPO/IHI,
CBSI3H )KUBOM M HEXKUBOM
MIPUPOJIBL, O HAYKE,
HAYYHOM 3HAHUHU
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Onpenenenue MyTy, NPOWAEHHOTO 32
JaHHBII TPOMEKYTOK BPEMEHH,
CKOPOCTH TeJa 1o rpaduky
3aBUCHMOCTH IIyTH PaBHOMEPHOT'O
IBIDKEHUS OT BpeMeHn. O0cyxaeHne
BO3MO)KHBIX IPHHIUIIOB JEHCTBHS
pruOOPOB, U3MEPSIOIINX CKOPOCTh
(cttmmometpoB). Beraucnenwne mytu u
CKOPOCTH TIPH PAaBHOYCKOPECHHOM
MIPSMOJIMHEWHOM JIBV)KCHHH TEJa.
OrnpenesneHue NPoWIeHHOTO MyTH U
YCKOPECHUA ABUKCHUA TCJIa 110
rpaduKy 3aBUCMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO ITPSIMOJIMHEHHOTO
ABUIKCHUA TEJIa OT BPCMCHU.
Ilposepxa cunomesvl: eciu npu
PABHOYCKOpeHHOM 08udiceHuU Oe3
HAY4anIbHOU CKOPOCMU NYMu
OMHOCAMCSA KaK PSIO HeYEMHbIX Yucer,
Mo cOOMBemcmsylouue NPOMeINCymKu
spemenu 0ounaxogel. OrpeneneHne
YCKOpPEHHUS TeJla IPU
PaBHOYCKOPEHHOM JIBHXKEHUH MO
HaKJIOHHOM miockoctH. 3mepenue
NeprOo/ia U 4aCTOThI OOpaleHus Teja
10 OKPY>KHOCTH.

Omnpenernenne CKOpPOCTH
PaBHOMEPHOTO JIBIKEHHUsSI Tena 10
OKpyXHOcTH. Pemenue 3amad Ha
orpeJieTIeHue KMHEMaTHYECKUX
XapaKTEepUCTUK MEXaHHYECKOTO
JIBHKCHUS Pas3INIHBIX BUJIOB.
PaciosnaBanne wu  npuOMMKEHHOE
OITMCAaHUC Ppa3JInIHBIX BHUIOB
MEXaHUYCCKOro JABMKXCHUA B IIPHUPOJC
U TeXHUKe (Ha IpuMepax CBOOOIHO
nagaroniux T, IBHXKCHHUA )XKUBOTHBIX,
HEeOECHBIX TeJI, TPAaHCIIOPTHBIX CPENICTB

u ap.)

1.2

BsaumoneiictBue Tel,
20 g,

HaGmmonenne u 00CyXIeHUE OTBITOB C
JBIDKCHHEM TEJjIa PH YMCHBIICHUN
BIIMSIHUSL APYTHX TEJ,
MPEIATCTBYIOINX IBHKCHHUIO.
Amnanus tekcra ["anunest ¢ onucanueM
MBICJICHHOT'O SKCIICPUMCHTA,

YckopeHue cBOOOTHOTO
najaeHus. J{BIKeHNe IUIaHeT
Bokpyr Connna. IlepBas
KOCMHYECKasi CKOPOCTb.
HesecMocTs 1 eperpysku.
PaBHOBecue maTepuanbHON
TOYKA. AGCOIOTHO TBEPIOE
Teno. PaBHoBecue TBEpAOIO
TeJa ¢ 3aKPEIIEHHON OChIO
BpaleHus. MOMEHT CHIIBL
Hentp TsKECTH.

Wmnyibse Tena. 3MeHnenue
nMILyJsbca. MIMIysbc CUibL.
3aKoH COXpaHEHUs] UMITYJIbCa.
PeaxkTuBHOE IBUKEHUE.
Mexanuueckas paboTa u
MomHOCTh. PaboTa cun
TSKECTH, YIPYTOCTH, TPEHUSL.
CBs13b 3HEPTHH U pabOTHI.
IorennuanbHas sHEprus Tena,
HOJHATOTO HaJ IOBEPXHOCTHIO
3emun. [loTennanpHas
9HEPIUs CKATOM NMPYKUHBL.
Kunernyeckas 2HEprus.
Teopema 0 KHHETUYECKOM
9HEpruu. 3aKOH COXpaHEHHUS
MEXaHUYECKOH SHEPTHUU.

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6

OpmueHTanus Ha HaBBIKA
HaOJIFOIEHHH,
CHCTEMAaTH3aLNN U
OCMBICJICHHS OTIBITA B
€CTECTBEHHO-HAY4YHOU U
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000CHOBBIBAIOIETO 3aKOH HHEPIIHY;
BBINIOJTHEHHE 3a/IaHUH 110 TEKCTY
(cMBICITOBOE UTEHHE).

O06cyXaeHHE BO3MOXKHOCTU
BBINTOJTHEHHS 3aKOHA HHEPINHN B
Pa3INYHBIX CHCTEMaxX OTCcUETa.
Habmronenune n o0cyxeHme
MEXaHWYECKUX SIBICHHH,
MIPOHUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U
YCKOPEHHOM JBUKEHUU
OTHOCHTEJIFHO KaOuHeTa (PU3UKH.
JlelicTBHs ¢ BEeKTOpamu CUII:
BBIIIOJIHEHUE 3aJaHUM 10 CII0XKEHUIO U
BbIYMTaHHUIO BEKTOPOB.

HabGmonenue v/vnm nposeieHne
OTIBITOB, IEMOHCTPUPYIOLTHX
3aBUCHMOCTH YCKOPEHHS TeNa OT
TIPWJIOKEHHON K HEMY CHIIBI X MacChI
Tena.

AHanm3 u 00bsSCHEHHE SBICHUH ¢
HCIIOJIb30BAaHHEM BTOPOT'O 3aKOHA
Herorona. Pemenue 3anau ¢
HCIIOJIb30BAaHHEM BTOPOT'O 3aKOHA
HeroTOHA U NIpaBuIIa CI0KEHUS CHUIL.
OmnpeneneHue XECTKOCTU MPY>KUHBIL.
AHanu3 cUTyalnui, B KOTOPBIX
HaOIIOMal0TCs yIIpyTHe AeopMaIlim,
1 UX 00BSCHEHHUE C HCIIOIb30BaHUEM
3akoHa ['yka.

Pemrenue 3a1a4 ¢ Mcnonbp30BaHNEM
3akoHa ['yka.

HccnenoBanne 3aBUCUMOCTH CHIIBI
TPEHUSA CKOJIBKCHUA OT CUJIbI
HOPMAaJIbHOT'O AaBJICHUA.
OO6cyxaeHne pe3yIbTaToB
HCCIIe/IOBaHMSI.

Omnpenenenne ko3 duiineHTa TpeHus
CKOJIB)XCHUSI.

W3mepenne cuitbl TPEHUS TTOKOSI.
Pewienue 3anau ¢ UCroabp30BaHUEM
(OpMyIIBI TSI CHIIBI TPEHUS
CKOJIb)KEHUSI. AHAIIN3 IBMXKCHHS TEJl
TOJIBKO I10J1 ICHICTBUEM CHJIBI TSDKECTH
— ¢BOOOIHOTO MaIECHHS.

TYMaHUTAPHOM 00J1acTsIX
3HaHUSL.
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3aKOHBI COXPaHCHHH,
10 9.

OOBsicHEHNE HE3aBUCUMOCTH
YCKOpPEHHs1 CBOOOTHOTO MaJICHHS OT
Macchl Tena. OLeHKa BETMYUHBI CHITBI
TATOTEHHS, ICHCTBYIOIEH MEXITY
IBYMS TeJIaMHu (71 pa3HBIX Macc).
AHanu3 ABMXEHUS HEOECHBIX TEIN MOJ
JOCUCTBHEM  CHNIBI  TATOTEHHS  (C
UCTIONB30BAaHUEM  JOTOJHHUTEIBHBIX
HNCTOYHHUKOB HH(OPMAITHH).

Pemenne 3aga4 ¢ UCIIOIB30BaHUEM
3aKOHa BCEMHUPHOI'O TATOTCHUA U
(bopMyaBI IS pacy€Ta CHUIIBI TSHKECTH.
AHanu3 OpUrHHAIBHOTO TEKCTA,
OIMCHIBAIOLIETO MPOSBICHHS 3aKOHA
BCEMUPHOT'O TATOTCHHUA; BBITIOJITHEHUE
3aJaHui IO TeKCTY (CMBICIIOBOE
gyreHue). Habmronenue u o0cyxneHue
OTIBITOB II0 M3MEHEHUIO Beca Tela Mpu
YCKOPEHHOM JIBHXCHUH. AHAIIN3
YCIIOBUI1 BOSHUKHOBEHHS
HEBECOMOCTH U Neperpy3ku. Perienne
3ajia4 Ha OIpeJieJIeHUe Beca Telia B
Pa3JINYHBIX YCIIOBUAX.

AHanu3 cull, IeUCTBYIONINX Ha TeJo,
nokosiieecs Ha orope. Onpeenenue
LEHTpA TAKECTHU PA3JIUMIHBIX TCIT

Habmronenue 1 06cyXIeHHUE OTIBITOB,
JEMOHCTPHPYIOIINX Iepeady
HMIIyJbca IPU B3aUMOAECHCTBHUH Tell,
3aKOH COXpaHEHUS HMITYJIbCa pU
abCOJIIOTHO YIIPYTOM U HEYIPYTrOM
B3aMMOJICHCTBHH TeJl. AHAIIN3
CUTyallUi B OKpY>KaroIle! )KU3HU C
HCTOb30BaHUEM 3aKOHA COXPAHEHUS
nmIynbca. Pacrio3HaBaHue SIBICHUS
PEaKTUBHOT'O ABWKEHUS B TIPUPOJIE U
TEXHUKE.

[IpuMeHeHne 3aKOHA COXpaHEHUS
HMITyJIbCa JJIs pacyéTa pe3yIbTaToB
B3aUMOACHCTBUS TEJ (Ha MpUMepax
HEYIPYroro B3auMOACHCTBYS,
YIPYToro HEHTPAIEHOTO
B3aUMOJACHCTBUS IBYX OJMHAKOBBIX
TeJI, OZTHO M3 KOTOPBIX HETIOBIIKHO).
Pemrenue 3a1a4 ¢ UCMOIB30BAHUEM

bubanorexa [IOK
https://m.edsoo.ru/7f41a4a6

OpueHTanys Ha HaBBIKU
HaOJTIOICHHH,
CHCTEMaTH3aLuud U
OCMBICJICHHS OIIbITA B
€CTEeCTBEHHO-HAY4YHOU U
TryMaHHUTapHOU o0nacTsax
3HAHUL.
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3aKOHa COXPAaHEHMS UMILYJIbCa.
Omnpenenenne paboThl CUITBI
YIPYTOCTH IIpU MOABEME TPY3a C
HCTIOIb30BaHUEM HEMOIBUXKHOTO U
MTOJIBMYKHOTO OJIOKOB.

Wsmepenue momHoctu. 3Mepenue
MTOTEHIMAIbHOI SHEPTHU YIIPYTO
neGOpMHUPOBAHHOH TIPYKUHEL.
W3mepeHune KUHETHYECKOW SHEPTUU
TeNa 1o JTUHE TOPMO3HOTO MyTH.
OKclepUMEeHTAIBHOE CPaBHEHHE
HU3MCHCHUA HOTeHHI/IaHLHOﬁ nu
KMHETUYECKOM SHEPruil Tena npu
JBM>KEHUH 110 HAKJIOHHOM IJIOCKOCTH.
OKcnepuMeHTaIbHAas IPOBEpKa
3aKOHA COXPAHEHUs MEXaHUYECKOU
SHEPTHHU TIPU CBOOOTHOM TaICHUH.
[IpumMeHeHNE 3aKOHA COXPAHCHUS
MeXaHUIECKOW YHEPTHH IS pacyéra
MOTEHUHAJIbHOW U KHHETUYECKOU
SHEpPrui Tena.

Pemrenue 3a1a4 ¢ HCTIONBb30BaHUEM
3aKOHa COXPaHEHMS MEXaHUYECKOM
SHEPrUH

Paznen 2. Mexannueckue kojae0aHus u BOJIHBI (15 4.)

21

MexaHanyeckne
Kosiebanus, 7 4.

Haomonenue xone0anmii mox
JEHCTBUEM CHII TSDKECTH U YIPYTOCTH
1 00HapyXCHHE TIOTOOHBIX
KOJICOaHUH B OKPYKAIOIIEM MUDE.
Amnanu3 kosiebaHui Tpy3a Ha HUTU U
Ha npyxune. OnpeneeHne 4acTOThI
KoJieOaHU{ MAaTEMAaTHYECKOTO
MIPY>KHHHOT'O MasiTHUKOB.
HaoOmronenue 1 00bICHEHUE SIBIIEHUS
pe3oHaHca. MccrnenoBanue
3aBUCHMOCTH TIepHO/ia KoJeOaHui
ITOIBEIIICHHOT0 K HUTH IPy3a OT
JutnHbl HUTH. [IpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOJIeOaHMi
rpy3a, MOJBEIICHHOTO K JICHTE, OT
MAacCHI rpys3a.

Habnronenue u 00CyXICHHE OIBITOB,
JEeMOHCTPHPYIOUTIX 3aBUCUMOCTD
nepro/ia KojeOaHwMi Mpy>KHHHOTO
MasiTHAKA OT MacChl Ipy3a 1

KomebarensHOE OBIDKEHHE.
OCHOBHBIE XapaKTePUCTUKU
KOJICOAHUH: TIePHO/I, 9aCTOTa,
aMIUIUTyAa. Matematuyeckui u
MPY>KUHHBIN MasTHAKH.
[IpeBpaieHre YHEPTUU MPH
KoJ1e0aTeTbHOM JBM)KCHUU.
3aryxaromue KoneoaHusl.
BrinyxeHHbIe KoneOaHus.
Pe3onanc. Mexanunueckue
BostHEL. CBO¥CTBA
MEXaHHYCCKUX BOJIH.
[IpomonbHBIC U TOTIEPEYHBIE
BOJIHBL. J[TMHA BOJHEI U
CKOPOCTb €€ pacIpOCTPAHEHUS.
MexaHHYECKUE BOJIHBI B
TBEPIIOM Telie, CeiicMUYeCKue
BOJTHBL.

3ByK. ['poMKOCTH 3ByKa U
BbIcOoTa TOHA. OTpakeHHE

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

OpueHrauus Ha
MepBOHAYAIILHBIC
MPeICTaBICHHS O
MIPUPOHBIX U
COIMaIbHBIX 00BEKTaX,
MHOT000pa3ul 0ObEKTOB
U SIBJICHUH [IPUPOJIBI,
CBSI3M JKMBOU U HEXXHUBOU
MPUPOJBI, O HAYKE,
Hay4YHOM 3HAHUU
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KECTKOCTU MPYkKUHBL. 1IpuMeHeHue
MaTeMaTU4eCKOro 1
MPY’KMHHOTOMAsITHUKOB B KaueCTBE
MoJieNield JuTs onucaHus KojieOaHuii B
OKpPY>KalOLIEM MUpE.

Pemenne 3amad, cBI3aHHBIX C
BBIYUCIIEHUEM HMJIH OLICHKOHN 4aCTOTBI
(meproxa) xoneOaHMi

Hsmepenue yckopernus c60000H020
naoerus

3Byka. H(ppa3Byk n
YIIBTPa3BYK.

OO0HapyXeHHE U aHATH3 BOJTHOBBIX
SIBIICHUI B OKPYKAFOIIIEM MHPE.
Habmronenue pactpoctpaHeHus
MIPOJOJNBHBIX U OTIEPEYHBIX BOJH (Ha
MOJIeNIN) U OOHApYKEHHE
AQHAJIOTUYHBIX BUJIOB BOJIH B IIPUPOJIE
(3ByK, BOJIHBI Ha BoJie). Beruucnenue
JUTUHBI BOJIHBI U CKOPOCTH
pacrpocTpaHeHus! 3BYKOBBIX BOJIH.
OKcIepUMEeHTaIbHOE OTpeieTICHNE
IPaHUI] YaCTOTHI CIBIITUMBIX

OpueHTanys Ha HaBBIKU
HaAOJIIOICHUH,
CHCTEMATH3AIUU U

MexaHunueckue 3BYKOBBIX KoJicOanmit. Habmronenue bubarorexa [JOK
2.2 . OCMBICJIEHHS OIIBITa B
BOJTHBI. 3BYK, 8 4. 3aBUCHMOCTH BBICOTHI 3BYKa OT https://m.edsoo.ru/7f41a4a6 .
€CTECTBEHHO-HAYYHOU U
4acTOTHI (B TOM YHCIIE, C N
TYMaHUTAPHOU 00J1acTsIX
HCTIOJIb30BaHUEM MY3bIKaTBHBIX
3HAHWSL
HHCTPYMEHTOB).
Habnroenue 1 00bsICHEHHUE SIBIICHUS
AKyCTHYECKOTO pe30HaHca. AHAIH3
OPUTHHAILHOTO TEKCTA,
MTOCBSIIEHHOTO MCIIOIb30BAHUIO 3ByKa
(v ynpTpa3Byka) B TEXHUKE
(9XO0JI0KaIWsI, YIBTPA3BYK B MEIHUIINHE
1 JIp.); BBIIIOJTHEHUE 3aIaHUH 10
TEKCTY (CMBICIIOBOE YTCHUE)
Pa3gen 3. DjieKTpOMarHuTHOE MoJe M 3JeKTPOMATHUTHBIE BOJIHBI (6 4.)
[MocTpoeHne paccyxaeHUH, DIEKTPOMAarHUTHOE TIOJIE. OpueHTanus Ha
000CHOBBIBAIOIINX B3aUMOCBS3b DICKTPOMArHUTHBIC BOJIHBI. NepBOHAYATHLHBIC
3JIEKTPUYECKOTO M MArHUTHOTO mosiell. = CBOMNCTBA 3JIEKTPOMArHUTHBIX NPECTABICHHUS O
DNEeKTPOMarHuTHOE
OKcIepuMeHTaIbHOE H3YUeHHE BouH. [llkama TIPUPOIHBIX U
oJjie u N Bbubnnorexa [JOK
31 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH (B AIIEKTPOMArHUTHBIX BOJH. ) COLMANIEHBIX 00BEKTAX,
JIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOIHBL 6 1 TOM YHCJI€ ¢ TIOMOIIHI0 MOOMITBHOTO Hcnonp3oBanne MHOT000pa3nu 00BHEKTOB
, 64

Tenedona). AHAIIN3 PEHTTEHOBCKUX
CHUMKOB Y€JIOBEYCCKOT0 OpPraHnu3Ma.
AHaN3 TEKCTOB, ONMUCHIBAFOIIUX

3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3H.

U SBJICHUH TPUPOBI,
CBSI3U JKUBOM 1 HE)KHUBOK
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MIPOSIBIEHUS 3JIEKTPOMAarHUTHOTO
U3ITy4YEHUS B IPUPOJIE: JKUBBIE
OpraHU3MBI, U3ITyYCHUS] HEOECHBIX Tel
(cMBICIIOBOE YUTEHHE).
PacriosHaBaHue ¥ aHATTN3 Pa3INIHBIX
MIPUMEHECHNH 3IEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE.

W3yyeHne BOJHOBBIX CBOWCTB
CBETA. Pemenne 3a7a4 C
HCTIONIb30BAaHUEM ¢dbopmyn UL
CKOpPOCTH JJICKTPOMArHuTHBIX BOJIH,
JJIMHBI BOJIHBI 1 4aCTOThI CBCTA

SHGKTpOMaF HUTHas npupoaa
CBCTa. CKOpOCTL CBCTa.
BonHoBEIE CBOIICTBA CBETA.

Paznen 4. CBeroBble siBjeHus 15 4.)

MIPUPOJIBL, O HAYKE,
Hay4YHOM 3HaHHUU

4.1

3aKOHBI
pacnpocTpaHeHus
cBeTa, 6 4.

HabGmroneHue onbIToB,
JEeMOHCTPHPYIOIIHNX SBICHUE
MIPSIMOJIMHEHHOTO PAacIIpOCTPaHECHUS
cBeTa (BO3HUKHOBCHHE TEHU U
MTONYTEHH), K UX MHTEPIIPETALINS C
HCIIOJIB30BAaHHEM ITOHATHS CBETOBOI'O
Ty4a.

OOBsicCHEHHE U MOJICIIMPOBAHHUE
COJIHEYHOTO U JIYHHOTO 3aTMEHUH.
HccnenoBanue 3aBUCUMOCTH yIia
OTpa)XE€HHsI CBETOBOTO JIyda OT yria
MaJICHMS.

Wzydenue cBoiCTB H300paskeHIS B
IUTOCKOM 3€pKale.

HaomroneHue 1 00bICHEHNE OIBITOB
IO TIOJTYYCHUIO U300paKCHUH B
BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
Habmronenne v 00bsICHEHHE OIBLITOB
10 MPEIOMJICHHIO CBETA HA TPaHUIIES
Pa3IUYHBIX CPEll, B TOM YHCJIE OIBITOB
C TIOJTHBIM BHYTPCHHUM OTPAXKECHHUEM.
HccnenoBanue 3aBUCUMOCTH yrIiia
MIPEJIOMJICHUS OT YTJIa TIaJICHUS
CBETOBOTO JTyda Ha TPAHUIIE «BO3IYyX—
CTEKJIO.

Pacno3naBanue SIBIICHUAM
OTPaKCHUSI M TPEIOMJICHHS CBETa B
IIOBCEIHEBHON JKU3HU. AHaIM3 U
00BsCHEHUE SIBJICHHS OITHUYECKOIO
MHpaxa. Pemenne 3aaa4 c
HCTIOJIb30BAaHUEM 3aKOHOB OTPaKCHHS
1 TIPETIOMJICHUS CBETA

JIyueBas Mozensb cBeTa.
Hcrounuku cBera.
[IpsimonuneitHOE
pacmpocTpaHeHHE CBETa.
3armenusa ConHua u JIyHsI.
Otpaxenue cseta. [1nockoe
3epKayio. 3aKOH OTPaKEHUS
CBETA.

[Ipenomienue cBeta. 3akoH
npesomsieHus ceera. [lonnoe
BHYTpPEHHEE OTpaKEHHE CBETA.
Hcnonp3oBaHue NOJTHOTO
BHYTPECHHETO OTPa)KCHUS B
OIITHYECKHUX CBETOBOJIAX.
JIunza. Xop nydeit B nuH3e.
Onruyeckas cucTeMa
(hoToanmapara, MUKPOCKOIIa U
Teneckomna. ['1a3 kak
OIITHYECKAasi CUCTEMA.
bimzopykocTs 1
JTaTbHO30PKOCTb.
Pasznosxenne 0enoro ceera B
cnekTp. OmeiTel HetoTOHA.
CrnoxeHne CIeKTPaTbHBIX
uBeToB. Jucnepcus ceeta.

bubanorexa [IOK
https://m.edsoo.ru/7f41a4a6

OpueHranus Ha
TIepBOHAYATEHBIE
MIPEJICTaBICHHUS O
TIPUPOIHBIX U
COIIMAIBHBIX 00BEKTaX,
MHOT000pa3un 0OBEKTOB
U SIBJICHUH TIPUPOJIBL,
CBSI3U KUBOW U HEKUBOU
HPUPOJIBI, O HAYKE,
HAayYHOM 3HaHHU
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JIMH3EI ¥ ONITHYECKHE

[Monyuenne uzobpaxeHuii
TIOMOLIBIO COOMparoIei u
pacceuBatoieit muH3. Onpenenenue
(POKYCHOTO pacCTOSHUS ¥ ONITHYECKOH
CHITBI COOMPATOIIEeH JTMH3BL.

AHanu3 ycTpoicTBa U IpUHIMIA

Bbubnnorexa [JOK

OpHueHTalYs Ha HAaBBIKA
HaOJIFOIEHHH,
CHUCTEMATHU3ALUU 1

4.2 HpUGOpHI, 6 1. JEHCTBHSI HEKOTOPBIX ONTHIECKUX https://m.edsoo.ru/7f41a4a6 OCMBICTICHH OTIBITA B
puOOpoB: poToamnmapara, €CTECTBEHHO-HAYYHOU H
MHUKpOCKOIIa, Teneckona. M3ydyenne TYMaHHTApPHOM 00JIacTsIX
MOJIETIH TT1a3a KaK ONTHYECKON 3HaHUL.
CHUCTEMBI. AHATIN3 SIBJICHUH
OJIM30PYKOCTH U AaJTbHO30PKOCTH,
NIPUHIIUTIA IEHCTBUS OUYKOB
Habmronenue pasioxeHus 6e10ro
CBETa B CHEKTP. OpwueHTanus Ha HaBBIKA
Ha6moaenue u 00bsICHEHHE OIBITOB HaOJIOIeHNUA,
PasioKeHIe Genoro IO TIOJTy4YEeHUIO0 OENIoro CBeTa Npu Bu6miorexa [[OK CHCTeMaTH3aLud U
4.3 CJI0’KEHUH CBETa Pa3HbBIX I[BETOB. ) OCMBICIICHHS OIIBITA B
CBeTa B CIEKTD, 3 4. https://m.edsoo.ru/7f41a4a6 .
IIpoBenenue 1 00BACHEHUE OIBITOB I10 €CTECTBEHHO-HAY4YHOH U
BOCTIPHSITHIO I[BETA MIPEMETOB MPH UX TYMaHUTApHOM 00sacTsax
HaOJIIOIeHUH Yepes3 I[BETOBbIE 3HAHUA.
(GUIBTPHI (LIBETHBIE OYKH)
Pa3nea 5. KBantoBble siBjienus (17 yacoB)
OO0cyXIeHHE TIeTTH OIBITOB OmnsiTel Pesepdopna u
Pesepdopna o ucciegoBanuio IUTaHeTapHast MOJIENIb aToOMa.
aTOMOB, BBIIBH)KEHHUE TUIIOTE3 O Mopens atoma bopa.
BO3MOJKHBIX Pe3yJIbTaTax OIBITOB B HcnyckaHue u IorjonieHne OpueHTanus Ha
3aBHCHUMOCTH OT MPEIIONIaraeéMoro cBeTa aTOMOM. KBaHTEHI. MepBOHAYaIbHbIE
CTPOECHUS JInHelyaThle CIEKTPHI. MPEJICTABJIEHUS O
Henyckanue u aTOMOB, (hOpPMYJIMPOBAHUE BEIBOJIOB PagnoakTuBHOCTE. ANb(a, IIPUPOJHBIX U
51 N — U3 PE3yNBTATOB ONBITOB. Oera- ¥ raMMa-U3ITyYeHUSL. bubanorexa [JOK COIIMAIBHBIX 00BEKTaX,
atomow, 4 1, O6cymneHH€ MIPOTUBOPEYHH CrpoeHue aTOMHOTO sIpa. https://m.edsoo.ru/7f41a4a6 MHOroo6}:ia31/H/I 00BEKTOB
IUTAaHETapHOM MOJIENN aToMa 1 HyxksoHHas MoJiesTb aTOMHOTO 1 SIBIICHUH TIPUPOJIBL,
OCHOBaHHUI A7 runoTessl bopa o sapa. M30Tomsl. CBSI3U JKMBOM U HEXUBOH
CTalMOHAPHBIX OPOUTAX JIEKTPOHOB. | PaanoakTHBHBIE MPEBpPAILCHHS. TIPUPOJIBI, O HAYKE,
HaGmonenne CriionHeIX 1 [Tepron nosypacmazia aTOMHBIX Hay4YHOM 3HaHUH
JUHEWYATHIX CTIEKTPOB M3ITyUEHUS anep.
pa3iu4HbIX BemecTB. OObsICHeHNE SAnepHbie peakunu. 3aKOHBI
JIMHEHYATHIX CHEKTPOB M3IyICHUS COXpaHEHMs 3apsAA0BOTO U
OO0cy>xeHre BO3MOXKHBIX THIIOTE3 O MaccoBOIo 1HCEL. 9Heé’m’1 OpueHTalus Ha HABBIKU
MOJIENSX CTDOCHHUS DA, CBSI3U aTOMHBIX s1ep. CBA3b HaGIoIeHui
52 Crpocrue atomroro Onil)ez[eneﬁge COCTa]iipﬂ,Z[ep i) MACCBI M SHEpTHH. Peakiu bromorexa LIOK CI/ICTeMiTI/ISaIiII/II/I u

sipa, 6 9.

3aJaHHBIM MaCCOBBIM U 3apA10BBIM
qucjaM M 10 IMOJIOXXCHHUIO B

CHUHTE3a U ACJICHUA ACP.

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

OCMBICIICHHS OIIBITA B
€CTECTBEHHO-HAYYHOU U
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6.1

SAnepusie peakuuu, 7
q,

IoBTOpenue u
0600meHne
CoJlepKaHus Kypca
¢dusukm 3a 7-9 kiacc,
9.

MIEPUOANIECKON CHCTEME 3JIEMEHTOB.
AHanu3 n3MeHeHHs COCTaBa apa U
€ro MOJIOKEHHUS B IEPUOANIECKOM
cUCTeMe TPH 0-PaJHOaKTHBHOCTH.
HccnenoBaHne TPEKOB (-IaCTHIL O
TOTOBEIM (poTOTpadusiM.
O6HapyXeHHe U N3MEpEeHUE
paanaoHHoro (oHa C TOMOIIHIO
JI03UMETpa, OIIEHKA €T0
WHTEHCHBHOCTH.

AHanu3 OMOJIOTHYECKUX U3MCHCHUH,
MIPOUCXOAAIIHNX IO ﬂeﬁCTBHeM
PaaAuOaKTUBHBIX I/I3J1y‘{eHHi/lI.
Hcnonb3oBanue paiuoaKTUBHBIX
I/ISHy‘ICHI/Iﬁ B MCIUITUHEC

Perienue 3amay ¢ UCIOIB30BAHUEM
3aKOHOB COXpPAaHCHUS MACCOBBIX U
3apsIOBBIX YKCET HA ONpE/ICIICHHE
PE3yJIbTATOB SICPHBIX PEAKIIHIA;
aHaJIU3 BO3MOXKHOCTH HJIH
HEBO3MOXHOCTH SJICPHON PEaAKIIUU.
OrieHKa SHEPTUH CBS3H SIEP C
UCIOJb30BaHHEM (POPMYIIBI
OWHIITEHA.

OO6cyx/IeHnE MEPCIeKTUB
HCIOJIb30BAHHUS YIIPABISIEMOTO
TEPMOSICPHOTO CUHTE3A.
O06cyXaeHUE TPEUMYIIESCTB U

9KOJIOTHYECKUX ITPOOIIEM, CBA3aHHBIX

C SIIEPHOM 3HEPreTUKOM

Paznen 6. [loBropuTebHO-0000aI0MIMI MOy 1b (9

BrimoHeHne yueOHbIX 3a/1aHui,
TpeOYIOMUX JEMOHCTPALUN

KOMHCTCHTHOCTeﬁ, XapaKTCPpU3yromnux
€CTCCTBCHHOHAYYHYIO I'PAMOTHOCTD: —
MPUMEHCHUSA MMOJTYYCHHBIX 3HAHUI JUIs

HAYYHOTO OOBSCHEHUS (HPU3UIECCKUX
SBJIEHUH B OKpY>Kalolllel IpUpoJie, B
MTOBCETHEBHOM JKU3HU U BBISBICHUS
(hM3HUYECKUX OCHOB psa
COBPEMEHHBIX TEXHOJIOTHH;

— IIPUMEHEHHS] OCBOEHHBIX
9KCHEPUMEHTANBHBIX YMEHUH OIS

HUCCICO0OBAHUA (1)I/I3I/I‘ICCKI/IX HBHGHI/Iﬁ,

Uctounuku sxeprun ConaHIa u
3BE3.

Snepnas sHepreruka. [elictBus
paaruoaKkTUBHBIX U3ITyYEHUH Ha
JKUBbIE OPTaHU3MBI.

[Ipu u3yueHNH TaHHOTO MOTYJIS
peanu3yrTcs U
CHUCTEMATH3UPYIOTCS BUJBI
JIESITeTbHOCTH, Ha OCHOBE
KOTOPBIX 00CCIICYHBACTCS
JOCTUIKECHUE MTPEAMETHBIX U
METANPEAMETHBIX
TUIAHUPYEMBIX PE3YJIbTATOB
o0y4eHus1, GopMUpyeTCs
€CTECTBEHHOHAYYHas
rPaMOTHOCTh: OCBOCHHUE
HAYYHBIX METO/IOB
WCCIICIOBaHHUS SBICHUN

bubarorexa [JOK
https://m.edsoo.ru/7f41a4a6

4acoB)

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

TYMaHUTAPHOM 00J1acTsIX
3HaHUSL.

OpueHTanys Ha HaBBIKU
HaOJII0ICHUIH,
CHCTEMATH3AIMU U
OCMBICJICHHS OIIbITA B
€CTECTBEHHO-HAYYHOU U
ryMaHHTApHOU 00acTsIX
3HAHUSL.

OpueHrauus Ha
MIePBOHAYATEHBIE
MPEJICTABICHHUS O
MIPUPOIHBIX U
COLMANTBHBIX 00BEKTAX,
MHOT000pa3un 00bEKTOB
U SIBJICHUH [IPUPOJIBI,
CBS3U JKUBOH U HEXXUBOU
TIPUPOJHI, O HAYKE,
HAayYHOM 3HAHHUU
OpueHTanys Ha HaBBIKA
HaOJIIOCHHH,
CHCTEMAaTH3aluU U



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

B TOM YHCJI€ JJIsl IPOBEPKU THIIOTE3 U
BBISIBJICHUSI 3aKOHOMEPHOCTEH.
Pemenne pacu€THbixX 3aaa4, B TOM
YHUCIE TIPEeaNnonararonmx
HCTIONB30BaHue (PH3MUECKIX MOZeTeH
1 OCHOBAHHBIX Ha COAEPKAHUU
Pa3IHYIHBIX Pa3/eioB Kypca QHU3HKH.
BrinosnHeHue U 3amuTa rpynmnoBbIX
WM UHOUBUAYaIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEP)KAHUEM Kypca
duzuku.

NPUPOJIBI U TEXHUKH,
OBJIaJICHUE YMEHUSIMHU
OOBSACHSTH U3NYECKUE
SIBJICHUS, IPUMEHSIS
HOJTy4EHHBIC 3HAHUS, PelIaTh
3a7a4u, B TOM YHCIIE
KaueCTBEHHbIC U
IKCIIEPHMEHTAIBHBIE.

OCMBICIICHHS OIIBITA B
€CTECTBEHHO-HAY4YHO! U
TryMaHHTapHOU o0nacTsax
3HAHUA




NPUJIOKEHHUE

YYEBHO-METOJAUYECKOE OBECIIEYEHUE

1. Yuebnuk «dusukay». 7 knacc. (H.C.ITypsineBa, H.E.Bakeesckas, B.M.Uapyrun);
2. Yuebnuk «duzukay. 8 xnace. (H.C.Ilypsimesa, H.E.BaxeeBckas);
3. Yuebnuk «dusukay. 9 knacc. (H.C.ITypeimesa, H.E.Baxxeesckas, B.M.Yapyrun);

METOAUYECKHUE MATEPHUAJIbBI

Tabauuvt 06uezo naznauenus

1. Mexnynapoanas cucrema enunun (CH).

2. [IpucraBku 17151 00pa30BaHUs IECATUYHBIX KPATHBIX U JOJIBHBIX €IHHUIL.

3. ®u3nuecKue MOoCTOSHHBIC.

4. [llkana »1eKTPOMarHUTHBIX BOJIH.

5. IlpaBuia mo TexHUKe OE30MACHOCTH MPH PadOTE B KAOMHETE (PH3HKH.

6. Mepsb1 0€30MacHOCTH MPH TOCTaHOBKE M IIPOBEACHUH JIA00PAaTOPHBIX PadOT MO
JIIEKTPUYECTBY.

7. IlopsiioK peleHns KOJIMYeCTBEHHbIX 3a/1a4.

Temamuueckue maouyl

. I'ma3 xak onTuueckas cucrema.

. OnTrueckue npudOpsI.

. bpoyHoBckoe aBmxkenue. {uddysus.
. IloBepXHOCTHOE HATSHKEHUE, KATMJUIIPHOCTb.
. Ctpoenue atmocheps! 3emin.

. ATMOc(hepHOe TaBiIeHHE.

. bapomerp-anepoun.

. Bunpr nepopmarnmii .

. Bunsr nepopmarmii 11.

10. U3mepenue TemnepaTypebl.

11. BHyTpeHHss SHEpTHs.

12. Tennon3oNAInOHHBIC MaTePHATIBI.
13. IlnaBnenue, ucnapeHue, KUMEeHUeE.
14. Manowmertp.

15. JIgurarens BHYTPEHHETO CTOpaHUSI.
16. /IBurareis MOCTOSHHOTO TOKA.

17. TpaexTopust ABHKEHUSI.

18. OTHOCHTENHLHOCTD JABHKCHHSL.

19. Bropoii 3akon HeroToHa.

20. PeakTHBHOE JABIKEHHE.

21. Kocmuueckuii kopadiib «BocTok.
22. Pabota cuisbl.

23. MexaHunueckue BOJHBI.

OO ~NOoO ol WN -

24. TTpuGopsl MAarHUTOIIEKTPHUUECKOM crcTeMbl.CXeMa THPO3IEKTPOCTAHIINH.



25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Tpanchopmarop.

[lepenava u pacpeieieHHEe MICKTPOIHEPTUH.
Junamuk. MukpodoH.

[IIkana 37eKTPOMarHUTHBIX BOJTH.
Monenu cTpoeHus aTroma.

Cxema omeiTa Pesepdopaa.
LlenHas siiepHast peaxiysi.
SInepHslii peakTop.

3Be3 LI

Kapra «CostHeuHasi cuctemay.
3aTMeHus.

3emunst — mmaneta ConHeunoit cuctembl. Ctpoenue ConHia.

Jlyna.

[InaneTsl 36MHOU IPYIIIIBL.
[TnaHeThI-TUTaHTHI.

Mannsle Tena CoTHEUHON CUCTEMBI.
Kapra 3Be3qnoro He6a moasuxHas (151r)
Kapra 3Be3qH0r0 HeOa

KapTa KocMuueckas. Hammm 1oCcTHKeHHs B KOCMOCE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1) Bubnuoreka [TOK
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